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INTRODUCTION

PRESENTATION DE L QUVRAGE

Notra ctude consiste & ealewler les Elements resictants d'un batment & usage
d pabitation . Kasant partie d'yn c-m/o[zu d'hattation implanté dans le quarbier das Malles_
Beleourt - ';’J@cﬂ, Cotte r-e"g,‘m b clisiée 3one b ( e de moyenne SUmicité _), por le
reqlement parasiimique dlgerien (R P.A §1), et ne presente pes e caractires
odrticuligre Dour Lt vent .
Du feit du type o coffrage uli'lise ({gf{fraga tLunncl/} , Les /o/a:nclrzr_r
J’emnf? 2es plinchers /J/tf'nJ', f_-fle/fba;:.rgqr 1L em et fles Voiles aurent urme 2P ey r
e 20 om dawy les Aeux Lens .
o.) CARALTERISTIQUES GCEOMETRIGUES DE L'OUYRAGE
x HMeuteur 4'é€age 301 m (R.o.c #,50m)
x Hauteur totale [ @crotéire non camﬁ‘llrz) 28 5§ m
™ [arjcur 10,00 m
* Jionjueur 25, 80m .
5) TYPE QE CoNTRE VENTEMENT
Notre batiment fera contfreventd per das voiles dans les Seux ol rectrons .

C_) NATURE L Sol

Il est econstitué d'une couche de sable d"z}dl.r.rcw var/able !‘t/o#.f&nt Sur une couche
cde marne . £a coofrainte domissible 2 €k price ¢93/e 3 7,9 bars (ﬂ}—= ‘53‘5"-‘)

CARACTERISTIQUES MECANIQUES
DES MATERIAUX

a) _ Sollicitations du fremier genre

) !
G = «p.y. £ MaNey

U}_; = -Z'}O Lars o‘/ =

29 = 2IG k?/am"

(= dapcnc‘ de 'a elasse du Cimant : o= 1 C.PA 345 .

i/

v /6 J':""d' du contrdle oy béton . A= I pour un contrale atténye .
é



B Cr dafpcznc! des dimensions relatives de la Seclion et du [)f.w_rjro.i‘ dﬁff_/ydf'

Dans (e cas das reifands dont L’z;paf'sscw est de 20em on @ -

Im o 20 - 2 51 z y=1
4% 4:-2/(
_ & ddpand de a2 nature de [a sollicitation
f»(.) Compression Simpfe : 5 = 0,3
€i) Flexion .rr'm/blg ou Compolte avee Trgetion - 8 = 06
¢ {{) Flexion C’am};o.ftjﬂ avel Com presion :
0,3 ..-/4'4-__@2} eof-—M-
é = min : 3¢a’ avee N
0,¢ ¢, = _hE
6

_ € de}wncf de /4 alarme de /a Section et de la Sollicitation

) Compression J/m/)/é & = 1 pour Loute forme de Section
ti) F lexion .Sr'm/sle ou Caay»u’z dvee trattion fé}oow' une Section I‘cctanj“/m're:
E=41 _,
¢t) Autres car : & decoule de 8 w0 et £ <7
‘a/
3 Pour Le car de sections rec&&njq/u?‘es:

) o‘;:: 1. g‘ . 4.63.4.2) = &7 3S ;‘?,‘/""’L _

1¢) Flexion fl'm/ﬁ’[t ou Comfv.re:c wee Traction :

G/ = 1.£.1.06.1. 2 = 137,57 4g Jen’
g ¥
¥ Canfm'nta de Lraction de re/zrzncc
- les coc{{.icr'mt‘r « B,y it ote cites precedement
=~ 9 = 0/0‘”7 * _{_/_1_
014
b o008, 1 _ 0,045
230

{
bow

Gb: 4 ol 0/02_{. 2,?'9 = -r‘,g ‘P’J-I'J

Ty 14

E‘b = 5,9 bars
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Sollicitations <lu 2¢ genre

le reglement Impose des contraintes admissidles majorées tu plut de 50 L par
rapport dux contreintes du premier genre | nous avons alors :

=
fb.b = 718 . 63,7285 = 403,71 AJ/;,,,’&

0y = 1€ . 135 = 206,25 ke’
Op, = 15 5,9 = 836 ksfam’

£ aracteristiques cdes aciers

Q) 8&”"1{ 5 haute ddhergnce H.4 F" 54_0

0y

U

4200 1?/:,,,2 i £20 mm.
Oon = 4000 kgleof 5. B > 20 mm .
8) Acitrs ronds lisses : R E24
O = 2400 ks /cm"

Contraintes admissibles

U

d.) Barres & haute 8dherenca - Fe & 40

4{) Lollicitations du premiar geare

= =
a;:“—a =';"0-#7

2800 kpfou’ (¢ <20)
1.'1') Jollicitations du cleuxieme genre : ) {2.“'7’ ‘f-;/ml (":b 310)
4200 kgfem* (¢ s 20)

qJooo kpfem' (#>20)

Ol = Ty b G 5
8) Aciers ronds Lisses
- Jollicitations du }:rcmisr gente

falzga'—':?:ﬂ,,z.-’.@o ‘:a/qmz.
3



DESCENTE DE
CHARGLES

@n@ﬁm fwdﬁdt%@d&bﬁ% g Ao e tber menon 44&5.@@3,&1
Verticaly gud revresoment a chague lément Aarteur por celi L nonds
Mm@*m,&wa@@w@nm Loloment ot ole

/m,aﬂm?pr

1) CHARGES PERMANENTES
% f:,&z/ncﬂw\, Lewvadie

o Craviblon e fagbeclon ( Fem ). 005 x 180 = 0,09 4/m
o Etamcheils mubllecouchee . _____________002 ¢)m
gl ovede ___ _______ . ________..005 t/m
> i«)e,;?,e_ (4 ,/om,] ___________________________ 0,07 +/m
o Fib folgame ____________________________005t|m
cFomt depende __________________ 1.07:-021t/m

« Dallle plume on félem avme (12 -om) 25,010 =03 t/m
oAyl £ flRlE oo LB o __.0,018 t/m"

total : 0 738 t/m
*«é&xﬁc couraml

: (’m@a B ST g B Bl T e o o
e oo Ak I e o R e Y 0,04 t/m
. oAby (Zom)___ . _____45:0035 =0045t/m

.]Ao‘l%/&anﬂ&mw___ e PN TR TN LG f‘:/mb




..D.aﬂe,fué’ama (FRC) mmm e i B i — o = BBO Hfm
= S R S 1
slideidmg e R S G e B DS B e (O OFHE G

total . Q54 t/m*

. Molher opoe 9,04 t/w
T o M R SN Sl L I Ut
o Dolly de Compresiton ____ . ____________ 017 t/m"
ST e S A B e R S i o R

3¢ TERARASS | Lo o moi i 07 t/m
v Ltage covapt - _ Ot
x Ry de . choukbee _____________ 04 t/n'
x.LWa. e, W1 el Sl e 03 tin

T 2 R T 0 4 tin*

On e/fca&ccm wne okgzess.on Ade 10% /.m.w; cﬁa?a:. 2@‘?.: éfus?u&‘
un mimmem e 507 S ,‘4&3&’2&:25?:4 J’ex/zﬁvz‘é{&m

Les wesullals Ao ?:/mz&‘ﬁ;ons ek C&"'j“‘ et Burchazgeys e
Jes elommis %02/2«,25 Sonk donrnes doces 700”7( e ladlagux
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Swz,f.ac’gs des ;/z/anc/zm e pnses f?a’?, cda;{w(; an by

31
Ylancher

Noiles Lerrasse
lon gitudinaal Couran!
N, 2,5 4%
N, 2y 25
Vi, 2,5 250
N, 6] o
N, 2,5 2,5
Yia 2.5 2,5
Ney 4 o
e, 4 4
W 4 4
: M 4,49 4,19
Vis 4,19 0y 1
Vi, 4 4
N, 7 U
1 4 4
[ 4 4
Neg 4,19 4,19
Vig 1,83 4,0
Vi1o 4,19 4,19
AP 4 4
Vi 2. 2,5
Ve oo 2,5 7,4
Vigs Z,5 2,5
Vg o 143
\[L"; 2,5 Zg
VYitg 25 2,5

Voiles Planchen| Tloncher

Tronsversayx | Courank | Lerrssse
N1 3,35 335
Ny 4,60 4,60
N1e 6,69 6,69
N1, 9,21 9,21
V73 #,92 7,82
Ny 12,36 | 12,3¢
N1y 20wl 7.92
N 0,5¢ 0,5¢
N7y 1y,3% | 44,3%
N5 £9¢s5 | 3,945
N 2 41 2 4
V15 54 54
\iT;,” 228 | “M
Nt¢ {dus €,945
\r 2,11 2 91
Ve 5.1 51
Ve 2,280 | a4
N7z €,94 §,9%
i 2,41 2 84
Vs Mm2c | 14,76
Nrg §945 | 8,945
i 1,5 t6
Nrg 13 435 | 13,485
Ntg 3,35 =
Nt = e
Vg 4,60 | 4,60




/L{wzﬁﬁxm W pads ‘Zf/&aaff frar fizu lia d’&é‘fw

Voiles Sarfaces| Foids
Longitudinaus onf') (£)

N, 58 2 13
¥ 5,5% 2,79
N, 55% 2.9
NG 6,02 301
iy 5,538 2,%9
Niy 5,5% 2,19
iy 187 3,935
N {7 30935
" 7,37 3,935
VL, +87 | 3,935
N, 1,37 3,934
Nig 137 3,935
L, 137 | 3,935
Vi tT 3,935
v 963 | 481y
Nig 6,48 3, 240
Nig Fuc 3,130
Vi £,4% 3,240
" 787 3,935
WL, 548 | 2,73
N, $,5% 2, %9
Vs By 2,19
Ners 6,02 3.01
Veia 5% 2,79
L P 557 2,79

8 ,

Noiles Sarfaces | Toids

Cransversaux (m*) (e
Vs, "33 |5 943
N1, 14,39 | %19
N1, 41,33 5,949
Vi, 14,38 | #,19
7y 11,13 5,919
N1 18,75 35S
V1, 40,06 5,03
N1y, 2,44 4 L
N1y 16,341 Y455
g 11,83 5,919
Vrs 2,29 A 405
Vi 6,83 3,415
Ve 572 2,9
Ve 113 5,919
N 2,21 A 105
e £,33 | 3,415
Vre 5,72 | 2.9¢
N1q 10,06 | 5,03
Nz 2,44 4,22
Vry 46,31 | 145+
Nty 11,83 3949
g 36z | 431
Nfg 15,43 | 1565
rg M43 | 5,919
T 3,(2 1,91
Nrq 14,05 | 7025




n

Char ges %yz manonles

T T 6 5 3 2 1 R-D-C
4,936 13,24¢ | 1% 35¢ | 24,49¢ 23,776 | 33,91¢ | 39,25¢ | 49,6%5
5 784 14,064 18,204 | 22,344 30,624 | 34,764 | 40,104 | 50,533
5,78y 14,064 | 17 204 | 22,344 30,424 | 34,76y | 40104 | 50,533
3, 201 9,281 | 12,324 | 15 3¢ 20,444 | 24,481 | 25 724 | 3% %4¢
5, iy 14,064 | 8,204 | 22,244 30,624 | 34,%64 | 40,104 | 90,533
5, 1y 1u,064 | 18,204 | 22,34y 30,624 | y, Fey| 40,104 | 50,533
4, 920 47,110 23205 | 29,300 41,490 | 41,585 | 54,880 | 59,410
4,920 17,110 | 23,205| 29,300 44,490 | 43,575 54,080 | 69,440
4,920 17,140 23,205 | 29,300 4h, 490 | 47,585 54,880 | 59,410
5,060 450 | 23,651 29,748 42,242 | 48 439 | 55,836 | 64,34¢
5,060 7,454 | 23,651| 29,%43 42,242 | 48,439 55,36 | 60,485

4,920 1,410 | 23,205 | 29,300 41,490 | 47,585 | 54,880 | $9447

4,920 1%, 110 | 23,205 | 29,300 41,490 | 4F,585| 54,50 | 59,707

4 920 AL 10 | 23 204 | 29,300 44,490 | 47,585 su, 0 | 59 *0F
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ta 94

i o 7 6 5 4 3 2 1 Rb.C
Vl-;_ 5,3¢0 12,335 | 19 310 26,235 | 33,260 | 40,235 | 4% 210 | 54435 | 62,360 | 6%,17%
Vg | w712 40,245 | 45 H3 | 24,224 | 26,724 | 52,22% | 3% 730 | 43,233| 49, 938| 53,9
Vi 1 L 7 §,350 | 12,080 | 15,810 | 19,540 | 23,270 | 7700 31,930 | 35, 311
Vi | 40712 10, 245 15,718 | 24,221 | 26,724 | 32,223 | 37,330 | 43,233 | 49,93(| 53,9#
Vi | 4920 11015 AT {40 23,205 | 29,300 | 35 395 | 44,490 44,595 | 54,880 | 59,447
Vi, | 4936 | 9,0%¢ 13,216 | 44,35¢ | 24,49¢ | 25,€3¢ | 29,77 | 33,91¢ | 39,25¢| 49,445
Volo | 4,850 | 9toFC 13,24¢ | 44,35¢ | 21,49¢C| 25,¢3¢| 29,77¢| 33,91¢| 39,25¢ | 49, 6¥5
Nis' | 4,986 | 9078 13,24¢ | 41,35¢ | 24,49¢ | 25,63C| 29,7 | 33,916 | 39,25¢ | 49 685
Vigy | 3,201 5,621 634 | M, L4l | fu, (81 | 17,664 | 20,674 | 23,c81 | 27,891 | 37,012
Via | #93C | 9,0%¢ | 43,24¢ | 47,356 | 24,49¢| 25,63¢| 29,77¢| 33,91¢ | 39,25¢| 49,6¥5
Vi | #:93¢ 9.07¢ | 43,24¢ | {7,356 | 74,49¢ | 25,03 | 29,F7C| 33,91 | 39,25¢| 49,65
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e 96| Tercasse 3 i 6 5 4 3 2 1 Rb-C
\rq 7,513 15,237 | 22,9¢1 | 30,685 | 38,403 | 46,133 | 53,957 | €1,581 | 70,779 | §Y,6¢z2
Np, | 10,401 | 19,865 | 29,629 | 39,395 | 49,457 | 58,924 | 8,685 | 78,449 | 90,410 |411,4%0
Nt | 70895 | 17,422 (26,949 | 36,476 | 46,003 | 55,530 | €5,057 | 74,57y 85 575 | 9¢, 4¥0
Nvp | 40,332 | 22,565 | 34,718 | 46,991 | 63,044 | 71,207 | 3,370 | 95,533 | 109, §9H M9, 455
Nty | 0,728 18, 86C | 29,004 | 39,442 | 49,280 | 59,41F | 69,55¢ | 79,¢94 | 91,306 | 99,13¢
Nty | 43,809 | 29,58 | 45 907 | 64,95¢ | 79,005 | 94,064 | 110,103 126,152 142,569| 155,127
Vv | 8,290 11,628 | 26,376 | 36,024 | 45, 272| 54,520 83,768 | 73,046 | 3 737 | 90,790
Ny | 4023 | 2,545 | 40c7 | 5,589 | 3417 | 9,633 | 40,455 | 44,677 | 43,649 | f4, 539
Nvy | 44, 602 | 30,597 | 46,512 | 62,427 | 78,342 | 94,257 M0,172 | 126, 0¥ | 4y, 207 454, 53
Nrs | 9,839 | 49,813 | 34,219 | 42,¢25 | 54,031 | 65,437 | 76, 943 | 38,249 | {01, 129 | 409, 451
Ves [2,62¢ | 5248 | 207 | 40,492 | Bws | 4573¢ | 12 357 | 20,950 | 24,164 | 25, 67¢
Y5 | 5474 | M, 6u0 | 17,903 | 23,978 | 30,74 | 36,31¢ | 42, 45| 4545y | 56 394| £2,277
Nes | 4463 | 7,835 | 10,¢93 | 13,553 |10, 413 | 19,273 | 22,133 | 24,993 27 953 | 30,713
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“O.Litaafs Terasse 8 i 6 3 4 3 2 1 R-D-C
Vr, 9,959 14813 1 34 249 42,625 | 34,031 | 65,437 | 76,843 | 88,249 | 401,129 | 109,451
Vre | 2,626 5, 24§ 810 | 10,492 | 13,44 | 15,736 | 18,358 | 20,980 | 24,164 | 25,(76
Vet | 5 | Mo | 7509 | 23,978 | 3044t | 36,31C | 42,485 | 45,654 | 56,394 | £2,277
Ve, | 4,463 | 7933 ®,e33 | 13,553 | 46, 4i3| 19,273 | 22,133 | 24,993 | 23,853 | 30,713
Ve, | 9413 18,970 | 28 327 | 38,¢€9U | 48 541 | 98,398 | ¢ 8,255 | 8,112 §9 443 | 95, 952
Vrp | 2673 | 5,320 | 7,957 | 10,594 13,231 | 15,8¢8 | 48,505 | 24,742 | 24,154 | 26, 24§
Vry | 92,75¢ 2,261 | a1, Fcc | $6,211 | 70,776 | 85 281 | 99,786 | 114,291] 431,091 | 140,29¢
Vrg | 9559 | 20,304 | 31,649 | 41,794 | 52,839 | 63,28 | 74,029 S, 374 | 96,993 | 105, 315
\IT‘i 2,012 4,632 | ' F 25y | 98¢ (49,492 | 15 442 | 14,732 | 20,352 25,347
Vrg | 13,734 | 28,881 | a3429 | 5§28 | 73422 | TF, 969 | 102,816 | 417,663 | 134, 805 | fu6, 140
Vry | 7513 | 16,237 | 22,9¢4 | 30,685 | 38,409 | 46,133 | 55,857| €1,531 | 70,779 | V2, 562
\lr; 1,541 3,351 | 5,164 6, 9% €, 781 |10,591 | 42,401| 24,241 | 16,471 19,361
VT"' 9,488 | 18,997 | 28,54¢| 3%,095 | 47644 | 57 193 | 66,742 | 76,291 §7 ¢é¢c| 402,050
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ABun céa-zja o /4x/¢ bt ation

%ii“?“ Terrasse 8 7 6 5 4 3 - 1 R-D.C
Vi 0,25 0,688 1,081 1,431 1,738 2,000 2,219 | 2,43¢ 2,656 | 3.€5¢
v, | 0,25 0, 6¥3 1,081 1,431 1,738 | Z,000 2,249 | 2,43% 2.65¢ | 3,656
v, | 025 0,688 1,081 | 4,431 13138 | 2,000 | 2,219 | 2,438 2,656 | 3,65¢
\ /Y 5 _ » = N 1) ; L = 5
N, | 0,25 0,688 | 1,081 | 14731 1339 | 2000 | 2,249 | 2,43 | 2,64¢ | 3, ¢5¢
Vo | 025 0,688 [ 1081 | 4434 | 1733 | 2,600 2,249 | 2,438 | 2,656 | 3,696
Vi, 0,4 4,100 1,730 | 2,290 | 2,1¢0 3,200 | 3,550 | 3,900 | 4,250 | 5,850
Vi, | 0.4 4,400 1,730 | 2,230 | 27{0 3200 | 3,550 | 3,900 | 4,250 | 5,150
V,:'“ 0,4 2,100 1,730 2,290 | 2,%40 3,200 3,550 | 3,900 | 4,250 | 6,850
Vo | 0,419 [ 4152 | 4812 | 2,398 [ 2,911 [ 3351 | 3318 [ 4,08 | 4,451 | ¢ 127
Vi | 0,419 1,152 1,812 2,398 | 2,91 3 35 3,H0 | 4,0% 4,451 | €12¢
Vi | 0,4 1,100 4,730 | 2,290 | 2,#4D 3,200 3,950 | 3,900 | 4,250 | 5,940
Vg | 04 1,100 1730 | 2,290 | 2,%%¥D 3,200 3,550 | 3,900 | 4,250 | 4,%50
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G B - g 7 6 S 4 o] v 1 R-D.C
Vailes

Vi 0,4 1100 1730 2,290 2,780 3,200 3,550 3,900 | 4,250 | 5.850
vl’; 0,4 1,100 1,730 2,290 | 2,780 | 3,200 | 3,550 3900 | 4,250 | 5950
Vig | 0419 1152 1,812 2,393 Z)914 L3851 3, 18 4,084 | 4,451 | € 127
Ve, ) S, M1 [ 6033 | 8,67 10724 | 12,481 | 42,945 | 15,409 | 1¢ 933 [ 11605
Vew 0,413 1452 1,31z 2,398 | 2,911 SR 33 4,084 | 4,451 | 6127
Ve | Qo 1100 1,#30 | 2,290 | 2790 | 3,200 | 3,550 | 3,900 | 4,250 | 5,850
T, 0,25 0,688 1,081 1431 1738 2,000 2,219 2,438 | 2.¢%5¢ 3. 65¢
N | 0,25 0,688 | 103/ 1,431 1,738 | 2,000 2,219 | 2,438 | 2,65¢ | 3, 65¢
Vigg | 0125 0, 681 1,081 4,431 1 t3% 2,000 2,219 | 2,438 | 2,65¢ | 3,65¢
Vi | 0183 | 3,294 | ¢ 222 5857 | 10,907 | 12,664 | 44128 | 45,592 | 4%,05¢ 17 383
\f,_‘*'l 0,25 0,68¢ | 41 081 4,43 1,713 2,000 2,249 | 2,488 2,.85¢ 3 056
Vi, | 928 0,63% 4,0%1 1,431 | 413% 2,009 2,219 | 2,438} 2 6s5c | 3,65¢
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U“fﬂ T 8 E 6 5 4 3 2 1 R.D.C
Nr, | 0,895 5 749 6,260 519 10 496 | 12,191 13 ¢o3 | 45,045 | 16,423 | 20,007
Ve | 0,281 | 1279 | 243F | 2,9%¢ 36H | 423 4,#2 | 5,21 5120 | 6,894
Nt | 0,510 | 2,290 3892 | 5,316 | 6562 | F,630 | §520 | 9,410 10,300 | 12,340
Vre | 0,411 4,23% | 4,880 5 aty | 5,888 | 6,303 | 6,659 | 6,955 | 232 3,607
Vr, | 0,894 | 2,724 4,365 5,82 | 7106 g 202 g 146 | 10,029 | 10,943 14,519
Np, | 0,281 | 0,772 1,214 1,607 1950 | 2,2¢5 | 2,491 | 2,736 | 2982 | 4,foc
vf'; 1,136 2609 | 5,%99 | LFis 9, 44§ 10,908 12,425 | 13,341 | 14,558 | 19,262
Neg | 0,395 | 3,9 | € 2¢0 7519 | 10,49¢ | 42,491 | 43,¢03 | 15,015 | 4¢ 427 | 20,007
Veg | 0,150 | 0,442 | 0,648 0,357 1,041 | 1198 4,329 | 14,460 | 4594 12,191
Nrg | 1,349 | 4,033 ¢,543 3430 | 40,644 | 12,285 13,652 | 15,019 | 46,386 | 24,782
Vr, | 9335 | 0,921 1 448 | 1,917 232% | 2,679 | 2,972 | 3,265 | 3,95¢& 4,893
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SR




LIAISON PALIER-PAILLASSE

L utlisalion e X' ts0atbin Qugue el un Ceete (e _comfosm -
lant e da nafudil d’zﬁﬂfw %94 ' il /mmffwm s wz,tfj{
/’g/cmlm /mm‘iﬁz & - @A{/m e - d:@é/za e du by .

Cependant "d'aprna’ be veqlement da €77, & faul Jrevmn cles wima-
by mant une /A’Za‘ﬁ‘ﬁ;a o akbune, _wne vanlie conlse £ ’Mfu
A tftmrement Ao La /,m&,ﬂa Sous Laclion ‘ca Secsme o Aes chan-
" verlicales. Cos aamalars deml om dco doux ou a Lawlk a oAt
n duposera SHAS pun ndee  anpie e fﬁq e 30 em ddans le felon cdu

jpalen .

50cm

S —— =
[ RENNNEN

8 et

 5HAB |
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ClCibllE S E S
PLANCHERS

Dans notre ouvrege mous avons olilise deux t‘jrgs de Plancher
s+ Elancher 23 de chaussee  (Predalles)

* PL@*‘L Cl\e.r' el:ajg, Courank (cJalLu, Ple'mcs) .

PLANCHER R-D-C PREDALLES

~Inktroduction

. Les f?[ar\.ckzrs en 'Prcolaue.s sont constitues de picces de dalles
Pf‘efabrr'7u£e5 ou en precon braink y d'epaisseur € (dans nobre cas
€ = SCM) el ole éarjﬂur‘ standart . Elles ont Jes barres d'at-
tente au niveau des appuis gue Sont les Vailes .

ﬂ/ﬂf‘cs La Pojc de  Ces laques on coule wne c:ouclnz Jde belton
dessus avee wun Creillis soucle faur- evifer les -Ff'.S.Suf‘a tions ; on
jgcr‘e de sorte Gue la 7?3“ Supeneure cole (o predalle Soit ru-
uedle pour 2SSurer une bonne adberence 2vee /.; Cou Che e belbon
Coulee . Apres Sureissement on 2ure an %a(ﬁbﬂ#(ﬂtng rronol brgue

On ubilise Lles ﬂ"'{_c/é[[cs pour cviber le ?Qs/bf'lféjc e mﬁf‘ejc Fets
ne /murra:k élre r'eca/ere/ Bff‘c.s le Couloge Sy belon Vo Fue le
/%anclncr = Cor/y.s Creax Re ff‘og:_mc ﬁés Uge bonne /‘z’jz‘a&'h’ S ent et le
a\ La Loite C?'uc_ fofmf_ L'Lnfrasb“ucfurc

wle {-CVEjL sera assdrd par 4 crochels 410 mwr;gre's lors oo cad[é:j, :

b CalleoihTealn pre dalle -

Corz ormement aux rascr],?hons du CcgACy art 22 le calcul oe
La Predalle s .Fera pour Les 3 ;?heSz.s Suiventes

i“-:( fha.fa_ 3 Pf‘v_ cJQH.c Sourm..fc. a\ Son fo}f,is f’f"DI)fC

y el FL\.JS& . En f?f.u.s da/’o/g(; f(‘o fe e Lz /W‘cd:(/e on Liendra C'o.-n/’/'c
el éfl"o’L (’a(_flg’ el C‘/Uﬂc SUICA.‘.H:je e CAQﬂfz'Er (4‘30“5/”1:)

3'5"'}?‘195- poopreddalle a Plh'ne. resistanee Sous G+42Q
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. 4T Phase
Schema stetique
S O e e (/77 777) ] 8em
3,00 m £0 ¢
9, = 908 <08 x 25 = o ¢ tlmb = 460 kg /m?

. 2°T Phase

_ Poids peopee 4¢ Lo predalle 160 kg/m{’

— belon coule ma Jore 12 (008 <08 « 2500) = 192 kg /mt

_ Sarcharge ole chantier majorec - 12 x100-080 — 9c¢ Pa/mf'

9, = 44¢ ka / mt

N = ﬁh ase

_ dalle : 046 x 080 x 2500 = 320 ky/mt

LI CarrcLaje. : 40 x 0,30 =T kg/mf

- Mortier de pose : 40 x 0,80 =l 52 ka/mf

— Sable 45 x 0380 = 3¢ kq/mt

— Surcharge 400 x 0,90 = 320 ky/ml

?3 = 420+ 42x 320 = %oy kg/m?

€ Port en Eravee R L T i e
‘ITO 2 k T —_10 J J

‘rfr‘r‘aiu.aj e

/U__. 15« 1\ LY 15« 723,6 - 10° — 00247
Va =bx b 2800 « B0 x A4
5% { £ — 09315
k = 58
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G, = %3 o 282 _ 48,27 kylant < Sy
K 8
=
W 723,¢6 .+ 10 = 1 9% om®

2300 » 0,9345 x 1o
Sat  qmry (A= 201 cuf)

. 5(_:’/‘ (_af}?u’/'
My = L5 = 804. 5ps . 3648 kem
20 2 0
/u = 0©,0 124 e % & = O,9%02
< = 3"5’,‘5
=
i Ly 3¢, ¥ Ao — 0,97 e
230D « 0, 9502 ~ 14
Seit 4 HA L (A= 4713 cm?)

- Verificakion a la Essaration

wp = A - 401 _ govcey
Sf 2x2x 80
G, = €71 4 — 5. 1. 4¢ | o0062g — M73 Aylon’
5] A+ 401y 8 1+ 40, O,0062¢
—~ - - 2
0, = 24 /*2 T \/ﬂs— 0% 46,49 = 3193 ky/cm
P 8

max (%, ) = 3793 ka/em* = N, _—p (londition veri e

= Condikion. de non -pf'as?hté .

Avin = 069 . 5 4.5 _ 069.%0.1 459 — 40f cw
Son 4200

A: J,O*i om® = A,,,;,L Concl'i ’tbu Ner, «]q'trt

_Armatuces . r‘cfarht{on

Ar = max ( Aovnin i %-)

Amia = 0,0006 = 100 « 16 = 9,9C e
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A i Bt e e el et
4 4

on fyrerco’ra

Af‘ —_— Am:q_ — O,9C C)ﬂ'n‘x .S'ollz_ 4HAG

avee  un Mf’-?-‘Cemfrb-'.' e 25 cum .

_ Verification 3 L effort l’rar\.cﬂa_nh_ .

effort  (ronchant & lappu;
Lo B3 _ 4206 4y

T=

Z 2
A e = 423 &g
b3 80 7, fu
8

By < X, = 1459, = 415.59 = 67 kg fem®

* A/?/?z.n' mlermedisire
I"'I; — = BGﬂ,g k;m

1206 x g‘,,:z/z/ = 14374 £7.m .

7:-3 ==
dou ¢ // et /z:z.r necefSaize

On vat ?4/( /Ma! > T.; ;

o v&u‘%ﬂa foo At arma luzes A'Z/flimzﬁ Fare

ASa = T+ I
)

Disposition Jdes aciers de leveqe -

6205%1(,1' e [&U"Ajc

AfE—f'ude
long, Fu i nales g\\

"\
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ETAGE COURANT

L(, C‘Df-fraﬁc .r.rh'li.fg' est wun co _/fajc bunnel ce 74,; Nows /grmgf e
Ccm’cr Simlbane ment les vorles oF les /‘/aa ehers

les dalles Sont consSiderees comme Foultes leives | en realile cerfaine
/we.rmf'm[‘ des peliles ouverlures reservees av fasioge Aes Gaines

On d;'.rh'nja o Z:y/vu de dalles pour le caleul s €}o,ér}‘s ._

L Halles a/;bujcés Sur 4 coles
55 o - T

= e 2 =

2 “ cellos - o Seront colculesy comme
eg /auf’f&.t e Am e (arje.

CQLC_UL es 38“65

Nous S’d//bo.fd‘cm_r gue Ze_c Falles Sonl ..Sr'.ﬂ/bﬁjcm(rli' afPu‘\)f,eJ Sur leurs
colis ), en realite (o lizison ee/mo/-//ancécr est un ermcacbrement
P(E'rhd. 3 d’oﬂc nous CS‘ZCdL’eFonS [(S momenls "J'DSJ'eéi detg €72

remier (emps 5 3 on fera une e parltilion des moments @1 lravee
26 Sur 9//0/5 Canﬁrmcmmf aux ffﬁ/e_r At CCBA gF ort 45

Methode de Calcul

On utilisere les bables de & 84%es pour le Caleul e éﬂérl’s <t
leg fﬂ!‘c/r&_r Sur les dgl[e! . /z.r éf-ye.r e C’.::/cu[ e j@rorzf‘ Lo mm<
.Su;f s

- On dﬂté\"hr'nc. Fe=ria
b

o (’ocf%'a?n/’ He  porSSon Y = 0,45 pour e belon 2rme

_ O bire cle tableau  corres pondznt =0 fjf: e Céava fes Valeurs:
. Wy o Coe/;f'a'ﬂr/' e [o /Xtde au miliar o [z Sdolle

) Q)Ls : Coc//“&br/' /f [2 //faée a2¢u éora/ e le /oZ/c 2//1:](2 Sur 3 (’c;f'c:;.

- J@;J: C’o:f%aﬂf chr moment oumilien A = dalle olaus le Sat x

. /@5 ; Y
o : Cot/%'c/&n/‘ du womenl A wilien du bors G8re o la Aalle

/.:x Coe/?'a?n/} donm; Sonl Aoy (’oe%/d?rz/} };wlﬁ/'i/f'fafwr_; Sor €
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Les elf’ar[‘s et (e ‘ﬂfchcg Seront
1Fs = w, - 74’
E L3
— 7% . qu el éD el
7[15 bs ‘Z_-‘—d’ (//edrc a rd )
7 " ch ert €n k;/d’?z

= 126000 bars — 128 394 ka Jem®
My = /%’J 9. a*

s —

€. 7m0 V120

My, = Sy -9 6°
/V]ja_s T f//éjﬂ.s -7-42

mj; L /(J njﬂj

Caleul des e.f,,forl‘s

C,!?arﬂc.s de colceul e fanneau x

_ Llancher Ferrasse &+ 12@

= 0,§58 t)n

oY + 12 x 0, 175 = 0,740 f/"?z

O/ 735 + 72 x o, il
— Plancher ea‘.-,zje @arent : 6+ 128

- ?!3&(40"" Com/gr/‘gnf ase /og/z L GHLG = 9{54/ + 12703 = 2,9 /L/*,z
Vu Gee lec Céerjcs Sornl  du mifrre orAre grencleur | on
fﬂra le caleul “ayee

la charge la plus <le Povore bie
Le f/ancf:er /—err‘e.r.rc j /b f
[,C ajc

I adfer
Sera Jlgerreiac,’ Hone cowwe le /z/;w-rC/rer e
Courani

les e ﬁvfs Seront Hounes Sous

ﬁrmc e faé{igdx ; [':_m_ odr
les Helles a”uij Suar W tole et Hlaitre pour celles
::Hvuje'cs Sur 3 coltesy

p ("7,_:/74/{

1“1 % ¥ < 0¥ 0. Lonp erera /a \:Ja[/e a
T > 25

Sr 2 Coles . le fens or leur J’cr‘a’
parallele au/,éc: /clﬁ'!’ e 2 Sl .

’
yuyéee
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Tableaux donnant Les cOeff/cimfs , les /’pecges (em) et
Les moments ( k;.m) dans les pPanneaux :

Panneausx afﬂjé:‘ Sur 4 colés ¢

o] 8 | AR
1 | ogm |001 o 0.05015&;.? oS’lﬂ;uo 59
9 | 067 D~°%q:1,‘5 0-“4&:10 e 09«‘5,\\:5‘0
0 | 0756 o.“j":}s 00 "';f, - m“"':ia, o
11 | 0567 |0, ““1: o 099:0 2 0|°A'\J:53 ,‘L
7 | os 0=“‘°f, oL o\°gg:uo"i‘ M

ﬂ, A"’ Mazas = M1
° M“ nj‘s : / J“
15 (A

09.3 1, AV
9] 1“1“\'9 O ’\91’* /|53, &

oA Y o Fool 16 150, i#

A LT | 459,53
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PANNEAU 1

Les f:annzaux 4}2,&,&/8 Sont A'o’entic]d.:s

ho — 12 em P = 12 cn
40 e = 1 em — — L —
€= 1 cm
on ?)F‘er)d b = g mm ¢ = 12 mm
bo= b, e = b 2 4= 58 A0C cer
z z
Send X
Mox_ — Zf@’(,fa? #gn
Me = 045 M, = 41F, 92 »‘:J-m
'lwla — 0,‘.()’0 '\‘]o — 2&5,?4 kgm
En  lravee
Mo de - A5 47,92 140 _ 00199 =>{a=o,%80
0 b 4t 2§00 x 100« 10¢ = Ei s
G; - <2300 = 42,75 ka/onz < G’;
£5.5
A= DM _  _ad7, 92 10 — 1,50 "
Gt Wl 2§00 - 0 935 - 10,¢€
o ff‘endra ¢HA¢ (A= 1,69 cm*)
An;,., = O,Gﬁ.b.a Eilg__ ( 1—__f)
Fg,‘_ Z
= 063 100« do,c . 59 (4- =F%) _ 00l cot < A
4200 <
Camals ron V(r;f/'cia
Sur é/?}?uf'
2
= 8. 24504 10 _ ooMF — {&:O,S‘Si'f'
2300 x40 x A0 ¢ k= 8§85
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A= _45Qu 40"  _ 0gF em
2§00 = 0,95(7- 10,¢

on /’rm dra g HAC

Awin = 0,89.6.£. G

¢ ( 1+ ) = 049100 « 106 .
G_m f
Am-‘d — o,qg cmL

(A = 473 cu* )

5,9
Y

< A

Sens Y

Ma = 170,30 ka.m :

En travee

M= D oL6L . {

£ = 0,943%
kK = ;(4
A= 11 em* Soit  G4HAE (A= 413 cm')
Sty appu

H = 00095 — i

& = 0,95¢1
k — 99
A= 065 cm
Amin = 0,69« 1w g8 59 ( 1+ 08¢ ) _o4¢am’ < A
b 2up o
on frendra 3 HAGC (A = ofy cm)
PANNEAU 9

f.cs f’anncaux

9,14, et 15 sonl Adentigues
Sens x

Mo = 620,46 égn
iy = .‘5_1?;33 kJuﬂ

Ma= 340,23 kg4.m .
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En Cravee

S
A=t 8940 ek Sat 4 HA G (A= 201 em')
Suc 2ppui
=0 e T = {z; 0,94¢0
k = 745
A — 440 om” Sal athe (A = 143 em )
Sens y Mo = 314,70 Em
My = 267 2 Fm
Mo = 15735 tm.
En flravee
A= 50109 = {&:, 0,94 59
o 7725
A = 1,03 cm Sat 4 HA L
Sur ‘;”U,‘ ;
M = 0,00¢8{ —> { £ = 0,95%0
k = {ou4
A= 060 cm'
Amin = 069 « 100 x 9,8 « 519 ( 1+40¢71) — o040 cry* =< A
4200 &
don  on ff‘enc‘r‘e 3 HA¢
PANNEAUX10 et 12
Sens x Mo — K36 22 k9.m
Mg = 455,729 kgom
Bl =

— 263} A4 ka.rrz
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. En fravee

/"__—_-_ 0, ().Z’J':rr

= 3 £ = 0)9355_

K — g2,5
A= 444 en®  Soit GHAC
NS 2 ppes
M= 00729 — { € = 9,949y
' K = 83,?—{
A= 095 on’  Sat 4u4c
Sens y Mo = 277,78 k9 .m
M, = <3¢, M,é;,m
Ma = ’fjf/ 79 réam
. En fravee -
M= 00431 {a_—_ 0,9490
k = §3
A= o0 97 enm” Salt 4HAC
;. S af/?m
H= 00077 = { £ = 0,9603
G =—=
A — Q5‘5 sz
Avia = O e em® < A mz/lmoff‘; Sone 3HAC (A= Olgqa.,‘)
PANNEAUX 17-18
Sens »x Mo = -Z00,¢§ k;.m
My = 470,58 k4.,
Ma = 400,344 m
. En bravée -
H = 00081 => 5 € _ 09593
< = 40§
A= 060 cm” on prendra

GHAC
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. Sur aﬂauf

e ot = | E= st
k = /4
A= 0,35 cm®

Amin = 39cm >A  on 4lendra  3HAGC (A= 0,84 cof)
Sens vy Moo= 63,399 k}-m

oL efort dans e Saws est bra faibl Ce Gui mous Sowne Ao
fai les Seetions Sacer | on "ferreillere Some 2vec «ne
Scekion prinsme »
Amiy = 9 36 Cm' on Plewdre I HA € Sur apyui o
€7 (ravee .

PANNEAU 3
Sens x Mox = Z53 ‘{'3'”'-
| = 215 k;-m.
Mq = 426,5- ka'm
En bravee
M o= 00403 —> { £ — 09545
k.= .95
A = 07 em' Soi t HHAC (A= 413 ens)
Sur aFFu}
M= 00061 = {az 0, 9645
k = A42¢
A= 04 St BHAC (A=0% cm)
.Sen.s j
Maﬂ — 1024 "’3"&1
Nq = ‘5’42 ka.m
EV\, tf'avele
M= 0045 = { £ — 09%
k = 39

k.o 3,50 em' Seil THAY (A= 35Len)
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Sur A.Pru:'
M = 00295 SR £ = 09270
kK = $3.5
A = 205 éud Soilb  SHAY (A=2,81 cm)
PANNEAU 13
Sens = . B e 241 33 #9-m
Tyt 405 , 67 kg.m
EVL l’rauc
/U - DrOOiS =D £ = 0,95 73
A = 063 om o it
A= 07 a* sot 4Hac (A=A43cn)
Sur a?f’”;
o= 00050 = {ez 0,9¢77
K = 440
A= 0737 cmt
A= Oflom Sot 3uRé  (h- Ofyom)
Sens y Mgy =  1063,83 kg-m
(P

534,77 kyg.m

En travee :

M o= 0:05-04 =) { £ = 0,905’]
k = 3?,‘1
A = 364 Cm Seit 7ZHAY (A= 3,51 em')
Sar J.Hpu'u
Po=l 09297 =p { £ - 0,929¢
k= 52,25
A= 27 ot so b SHAR (2,51 e )
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PANNEAU 11
Ses Mo = 320,2 kg9.m
My = 422,17 kam.
En travee
K = Cflj—
A= 5,52 Cm' = on Ffeﬂclfa 4 HA Y [,ZD_f sz)
5:..:" APFLH'
S= 0,012y = {E. = 10,9502
< - ?‘5,:)"
A= 0,92 cm Soit 4 HAG  (443em*)
Sens y Flas = 4?9,3 k‘a-m.
En bravee
Mo 00095 =5 {0,‘356‘1 =%
k = 99
A= 0,65 em Soit  4HAE (4,13 am?)
Sar ar};u; 2
M= 90,0055 = % £ = 0,9¢¢0o
k = 432
A: 0’32 CmL
Amia = 03% cm

demc on ’}Jf"!ns:} fa

3HA L (O Sua)
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PANNEAU 7

Sens

f?ortzur Pl = C]_[j' 5t

=z
900\ 3,50

= doiz. 5 -
> 3
Mg = 506,25 Kg.m
Ea braveée
M= 0033 — { g = 0913
= ‘M,g
A= 299 em' Soit CHA] (A= 3,01 o)
Sur arrui
M= 00241 = { £— 0,9323
< =55
A= 433 cm Seil  4HAY ( 2,01 cm' )
Armatures o r‘c/:ar[’;‘['.‘o,z
on prendra A= Ar - gF ot St 3HAC pm (034 cor)
Zf
PANNEAU 16
E=41 _ 0,33 < 0,4 dorte  Le pennesu Sers ConS,aere Commie elank
> nyujé Sar 2 eokes
Sens Porl.’r_u.- M, = _Soox 1" = 23 kg.m_
8
Be = 25,63 /c; - e = 96,25 /g.m
En  [raveée
M = 0,004¢ —> { £ = 0,9690
k= 14¢
A= 0133 CWLL
Ot 3« A 0,86 cm’ o ')armdre 4HA £ (’f,‘ijML)
Sar appei 1 M — 0,0027 —> {5: 0,9763
K = 49¢
A:O)iﬂ om® , ona A’m;n: O‘,%' en
on prendre  fyHA ¢ (413 em*)
Armature oe re/verffh'an,

on fﬂ/‘ergdra SHke pm
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Verification a la fissuration

OV’L fdf'a [3 Veriﬂ'c'afion avece l(. c:/r'arryct'fc, P a X PIANT g D/onc_ [3
Con dibion _dere verifiee four (oas les franneaux .
Ty sl PEL SR max (§,6,) = G 7
¢ A0y

= il \S'uf%[‘ ?:_/c 6:_ ,So)f ,A’U/' a G:a el
Gz_ —— 2,4 P"-’_”{O’b__ [a Ccon 9’; f‘l‘ on ,ch'é‘ Ver: f‘ffﬂ -
V @

£ = //,-5 /06 ﬁlﬂur@l’ian /75«.: nuifible

?(: 16 C’aeﬁ'&h[’ e ﬁlﬂufel—,‘od pour H.-A
W, = ,p,q\[m’-:o"u 59" — 3193 Ay e @q - zfookﬁ/c‘:
g

CD\’lsl-.k;oﬂ Aer ]&C’c E
Veri {‘-’Cat‘ion a L cﬁf.gort Eranchant

W= B W50e - 3RS AR50 ke
Z z
%5___ E - 435-0 = 44; é; /Gml-

7
b7a /Iwﬁgx'fﬂ,g

%bé Ey = A4S 6:. = C,;fg ka [em

Quvertures dans les bannesaux

»(‘cs /‘la'mda.ux C’am./zozknf‘ oles ﬁoq__s /tau/z VA /12.!5&.‘9.: oles geines
oans fe 2as ou Ced ocuVeqglazes Sonl Juhey zeres a ./Qd/acgwtow‘ oles
armalures e Lo Aalte on coupe Sy Sarzer ¢l on ‘Zcrzﬁtc Les
Contbours > [r0us frar e Sairs e méme Samelie . Sinon

Acicdne gﬂ‘f/ﬁaj/f,'o,; rz’tg’/ a '/il‘(rrofzc.

—_—t

r
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PANNEAU § Ry g ém
Sent = Mk = 251, 14 kg -m
My = 243,47 k;-m.
Pla == 4‘?5—/ S7 l';""
Fn hﬂ?)'dfc %
A = 0p058 5 {a= 0,9650
kK= 428§
A= 056 cm”

Amin: = 0,43 e’ &t  4uAC (4= 1130m*)

Sur appui

= 0,9%33
K =

172
A= 0 34 em”

Amin = 0,23 o 44k 3HAC (A = 054 cot)

5!’&5 y : MO5 —— 400!,/6’ ‘éJ.’!
Me = g5¢ é;-n
MQ = 500,3-3 k;”
En Eravee
M= 00233 — {l € = 0,933y
k = ¢gp

A= £33cw s ab SHAS (A= 2,51 cw')

En  appui
A= 0013 o {e= 0,9479
K= 71
A= 435w Sdat 3HAY (A=450cw)
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POUTRES NOYEES

Poutre ﬂoqe,’c au bord de La Loqg'\a

« Eoids pP-m du 3erd¢ Corps 0,-79['/»?{
X 3 . la poutre 0,30 x09 = 0,27 timf
C'/zarjc totale 9= 0,97 t/ml
Slhema S!’al‘;‘?dc
p— l T »
Moz ._E = 9'?0 « 3° = 1091)25 k;.m,
§ g
f’]l. = 030 H — 273 ka-m
Ma = 050 M, = 545,63 /c;.m
. En travee
Meb, = kbR® ,. == _n% = 15 <1315 _ o4y
nG, + G, 15x 1375 + 2§00
E = 1-= = 0,858¢c
3
K = i-Gh-o_(. f_: = -Cj’;ot.,t
My, = 25,04 30~ 90° = #51,20 kym > My
AT 3?3—?5-1,.2 —_ 4-2‘/,3 kgm
N= _ 4am . 0, = n§ =-8
S, (h-4'") &
S=d -2 .0, . G, = 45k 13 2424 -02 _ 1090 ki
h 2 0,42y
A= A2480 . 439 em® S5t Zung
“@0-2) 1090
=My . 40 — _ 74420 ;s d2dfo
. k-G, Ga(h-4') 0, 8506 x40« Lo 230 x 8
A = 3’,6?‘ le

St 5 HALD (A = 3,3& Cn‘)
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. Sare a_ﬂou'\
Ma = 344,63 kpm < My

M= A5xSusEnt0" _ 0,094 — {&: 0,%155
2300 x 30x 10 k=252

A - Su5.63. 00

= 2£,23cm’ Soit S HAE
-ZXOOr D}f?{{;/a

O, = Se . 2o _ a1 4y/ort < S
K Db

Poutre noyee Suapportant le mar en bebon bandhe -

% I’Laufeur fofale gbz.ZOCm

_ Laraqgeur - 20 ¢cm
- Poi3ls propre L GL0%x0,20x 2,5 = CAp Lt/ mf
- oislk Hu mur i 9 20x 2, {1x25 _ A 408 E/ul
g = 4905 t/ml = S505 &/ml
= —_—2
Mo — C?__fz — 4§O‘.‘5 > 5,00 — 4653,¢‘ZJ”’&9)’1
5 g
Me = of Mo = 43548 Ag.m
Ma = &5 s = B’(J.é/ﬁ'é kq-m
En f’r.gva 2
M= 0,4/20 — | E = 06§3
: = 23
6, = 2do _ 422 kg /o = T
23
A= 309 e Sat g4 HA10 (A= 514,4/(”;)
. Sar Q‘IJ}?ui
M= o0/ => { € = 04915
, k= 311

341
A = 495 cm'  Sat 4 HAA
# V?ri‘F’c:l’;on s> ls ‘F'ssurehon
tﬂf - A _ B¢ — 003925
o) 2x2y20
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B = kN . @y — 45 A5 AL 0,03925 = £F65 /o
b 4+4ou’7; 10 1+ 10x 0,03925
(n - Ci : dowvie Fos de risgue e Aﬁ;ﬁ‘u!‘e ion
* Veri{iwhon 3 L'cf-fort Erenchent -
G, = 722 k3/er  on s T = G, = 26
c;}orrc %L — (4-,’5 = G__b.’ ) —Tb — [_4,5_ =5 f_{i}_\x{)}@ —— 44,06}-’?/@,’1
oy Y5
T= 2 — 4385 x5  _ 22575 #3
2 2
%b’: i — '2‘35?15 — ;//7 /’2/5‘#‘ "—gé
69 2D x O’,j?{j—gff d
Condilion Veri f‘ce
¥ Armaturc,s Eransversales -
Ca = (1—'_%1 ) Ve = (1- .M._). Cen
9N, 9x35,9
— Oig‘gf x L4400 = 20761 ka/Cm?‘
AE = drd?’ cm® -ZC.eo/res b6
— gdf:acemml‘ ad Vaisineje e 1‘4/’/"‘”‘
Fe Ao 3-8 4,13 -0 {78 x 48 x 2076 _ 46,4 om
T 2257, 5
— e.fﬁaccb::ﬂ.f Minimuym
E — wrox { 02h = 02 518 — 3¢ cm
h(1— 03-F6 ) = 4§ (1-03 F4¥) _ 414 (w
= 5,9
on frendrs by — 40 cm
?ou.r le re .)f‘f’.r'f;'pn. cles armaltures Z‘ranJV&r.re[.:.s le [onj /e Ze
foqt'fc on UiLf‘Z/J’efa [;:_v Serie o’e Ca 7dol'
...2 e D JZJ’ o ff'e'/d/f'e o= 2
< =
la 30ne nodsle C/S,fc; le RIA b ok 2f; = x> = 4o om
o/o,,c, o Fe :;/ﬁﬂ'é_ f.'.)s ? a’!ﬁéIS{f‘ &
Donc ley armalures Fronsverseles Jeron & a¢;;/o,f(_;_; Comme Sen't
5

) #x11 , £x 13 , 2x46 , 2x.21
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* Condition s d'appui
_ Veri .Fl' cabion de la Section o"af'"'letdrz: :

Les srmatures m_rerieurc,s loivent ebvre Suflisanbes pour e il idrer
[i'ezf;ﬂ,r[' e (’r;ch'on, TR il ]f 7

2}
Soit A .G, = T 4
& Il Sera f'é&r J'/M//c e ffo-
A G_d = 3,’{'?‘ K-ZXOD = g? 52 kg foﬂj{r‘ [6_{ Ql""?;{'ur'e.‘ 7 A
erieire us Gu '’ y
T+ M — 225754 4¢5¢ .40 7{ SRR S IR

3 037 . 47
= ?6.52’6— .rég - Z?gz }C& ;—_-AG:‘ Honce QQ)’)D’J;ZL.I'-O"[ Vefn']f,'(;
=R AVZCf‘éja G/CJ erme.t'urc_s .Sd/zerfcur‘es:

-Cj — gé}éfﬁ —— '5-3 k9 .
; 0,?'_]‘()(44? H 3
E
A

0 — = 538 _ 4717, ¢ £y /o < G
8, 14
Ba = A2 WG = M6 by o
j — b Ca - 74,
2 2. 8 - jff_O,{iiZ:..zfjgcn.
. 4 16, ¢

on fre,y!r.; fd = 30 Cwy .
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CALCUL DES
INERTIES

INERTIE EQUIVALENTE

Noblie olwelure Comporle  oles omles AVec wne ou g luticwns files o ner-
bures . Town (o5 Pnbs on wlbbiene la molton S anenlee valinle Puts
/wmeo‘ M am arlefge cle Galedl c/'dls!:'migﬁ bt e fonchs avee Owter-
lares & Ay nehnds jilsins . Toun Lo ochtbutulion e tfnls | Lo Vefond

avee euvwlades Lt “wemjlate fas wn wefend lun 4els cdonlt A ineke
M’ meﬂce’e &.~€?,4!6‘J (c/bﬂzafm \01'1/‘!2/) / % /

jDM (—”/C/f/:ﬂfg!( /I*/‘}?f/lft v lenle ” Aun nefend et /:/)?%éf’ S en
‘21:/{40/ é‘wca;zc /p’o'n/d&'/, %A Joumid cee mEme ;’!/ f é)z{;onf&/

U fravh sen Louke Lo faalpn’ du balemenl S 20)en Zza. a _don Jommel
e //@c& tgale @ el A Refnd avee ouvalates
v J

a) 570029/ a wne Jeale /r/e J ovverlazes :

zau !c Zeas o un Ye/e’ra/ %éu,, Zp f%c’/e

&« dompret LIF -
! 1 Hz2’

2 e e

] 6o & I,

BM A ’27/;/:/ qk e }ll«}g O’{:Jud'«&r_&ZZM ‘

] = e S o)
o

60E7 4 = (fw_fz)

o zjaé’mu‘ Lot /df'cﬁz

_a”j#lf‘v}f-;‘/y/l | A T /,: / on Aura
{ ot ’
PG
M1, ame W 1 . B oo
GOF] a7 = r‘CLu",) COF]
)it Lo =
€0 zmec w1
q Tetiz <




7 ¥>52Z

'!b o
3 1)0 "I% frlf
= T + “h T a9
I — 31'
E L :
pe—— eung Uo
E E =" ( S‘:wJJ‘? Z 2y JuE s o E’E? Uz
n————\ ?-f—j" 1309
2 H SR T ?
(Y“+---#'74'1) 5 1309
e (] —
( v & 117 ) eZ H —dl
: 152

J‘JJP_;J?/'ﬂ?/O s:;_# 9..1”?_’5‘/771/ g ,oua/:u un‘p 7A_n_?em‘rxo‘;¢ue ;ﬂa‘aJdL €7

$2Jn343A00 P s:“f <;.;nags-n1d B Fusfdy (9

420y P L W§ “ Ffu4rcy rapo 1727 : 24N

nf: ! C_J,ag a__??g C? e ri QZQ ange?%7 “<ng n7 -}""A’J‘_yy'otj . % =
'IOMJ DJT‘?

J¥€ny 1) Sua3 S Fewfoﬂ./_fflﬂo; 2igaaul 2 NNE QL ; e
ﬁé’?.]b_lj 2]

JHenp]sue) KnedmyB W mp jeup ngibue) sgasul e aopey i3 -

neaguiy PP 2i] s rur A o

3&0_;31/-9 Jm_’?."ffbf : J =

?@ e (ST
TR e e e
7z M = x : ‘JW‘S',’?.]"J Cu oL o= T?J@?P i 7 =
'}Jn_'lj..aanncl? P 4-17CJ8] 1 ez Zn
‘S?u;;}g/ Suoi?3s sIp 6'{3‘7 T S?) ujul RuLgs= 2z l
r)ueiw% 3‘?0];]4 SUCI1IS T2 SQJ!V ) '!_U_ ol —

1ZJ_ I,,.U..

i

D7 S

gf’:’ ne JJOJJEJ _‘54 ‘uo‘._?gas C} Ve ‘angq?qq _‘luawom E Wi, R

2 uo;qe_;o}v *

99
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; Remer‘quc : Dans ce cas on mj(f'je les ot fﬁarma{‘.'ons oldes
2 L‘t]f)fort normel elens les elements <l re‘Fcnd :

¢c) Voiles Pleins

Qans ce, Eas lc CaLcuL =le ['ine_rtje sera .[)Eik '}Dou"‘ tine Section
re Cl’anjuiair‘a Par V‘e})};orl_‘ a L'un 2 xe f’aSSent /}var Son (‘cvzbre_
ole jre\/ibcf-

b | A \\\\“"\ll ooy
| 2..':

[N
ro

EXEMPLES DE CALCUL

o) Refend 3 une file dlouverture o

Vales Vo, ; vy

N, = 0974 m
( A s 0§26 ik
! Za = 100 m
m = 2¢cC — 2,458
! el B
L, g
D I, = 443° x 020 _ 4 955 ¥
‘ 12
I, = 443" x020 . _ 4474 o
1.00m 12
or] BRI NN LI = T,40, + 2me — 16,618 m?
5.50m
- 5 == 4'
L= bg. =5 9,20 x 0,33 = 0,000599 m
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b= NEd T g, — 3x0000599 . 4&543_ 2,75
2 1,925 +143y 245y o350 3,01
T e S SR R
e = oo 2 - 0,469 xZSiﬁ'g = 4,{3 s U = O, 4F 5 (aée7r/()
A B i b 16,618
€0 Zmc Wo | 60 , 2,4%F x850 OH4FE )
M Ty, oc? 11 1,925 + 17y 4 73"
Ic = 9,720 b?q
b/ Refend 3 Plusicurs files Jdlouverbures
Voile VLL (2 ?-'Fes Jd'ouverkures )
Ly — 9 2y vnq
‘ | ‘ A, — ©,23%2 m!
| ., = 044 mY
5 Byl
£ ‘ ‘ D= 2 LlAoc 3,083, 330
1 TS e 0,912
‘ ‘ CJ1 = 'zf?(r nm
SS— O,?G M
d3 = 4,97_ m
=
NZ 0z 2,¢f I, = 420 x02 - 0,028 wm*
12
\\ : ~ 15 phe
R I RO A | I, = 446 202 — 0,0260 m*
1,20 9% 44¢ 400 220 T A2
3 13 == "912’5" %,z 0,/775_ m?
12

— —~

—t Z
+ LIR:\. =0

I= (900298 +0,0260 + 04775 ) + (0,24 ..z:?yz 0, 232 of;?gl 5%

9,44 « 4,92°) = 3 843d m*
1 = 3,%431 »n?
ql jl_‘z _ 2
W' & omiz | 202, 26 | . = 4,9%9¢
0,42 03 3

i x02323



Nhre de L(m)| 2¢ La o (m) | T (mY)] W o W Ie
ble dour (m) | (m*)

1 10000 | 550 400 |45 | 16,618 | 0,169 | 4,83 | 0475 9 720

A 11,25 | 6,125 | 1,00 | 3,021 [23,497 0,751 | 4,313 | 0,470 | 43,437

Son E 5/0/2'7!5

30 (125 [ 753 | a%e |~ [18456 |0,694 |13,830| 0,66 | 43,91
t._;um. 2,15

1 10,00 | 552 | A0y |2.458 |16,619| 0,59¢ |1 04 | 0,¢c |45 3%

3,646 m"

0 10,00 | - > - |16,66 . " o

L |480 | 320 | 4,60 |05t (4,774 | 0,534 15,27 | 0,60 |1, 3%

= O,6¢C (aloacfuc B23.b)

+ 1

1 €,20 | 3,90 | 1,60 |08y |3,692 |034¢ | 9,88¢| 0565 2,97

e

4 14
0,66
40,24

59

. 7
les «nerlies oles aulres vailes

) =

0 \__h.O = = = O..Om,w — —_ =

4 5,56 | 3,20 | 08y |0,755 | 2,854 | 1,23 | 35,2¢| 0,6¢ | 2,788

2 €uo | 202 | 918y | _ 3,843| 1,41 |40,21| 0,66 |3 64¢
N.h% \—_OO

3, 8u 31

3,84 31
0,2323%

1 3,40 | 242 | o8y | 0,2¢8 | 0,640| 1,983| 56,¢8| 0,66 | 0,632

40,21

=

de Foules

60
11

1,979¢
“%

Ie

r B

0 2,36 = o i 0,219 _ b "
0 4,52 e - 3 1,539 = e -
0 32000 - - - = o2 | = ol o :
0 1,50 o - . 0,0562| _ L al

dans le bableau C’-‘Aafﬂt,

les resoltats

(2%}

1 320 | 2,15 | 110 | 022¢ |0,524| 4,78y | 50,98 | 9,66 | 0,511
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CALCUL DES
PERIODES PROPRES

Dans le byt J'a”vrecier au mieux les e_ffarfs qui S'exevcent sar la
Structure |, nous avons Calcule les periodes propres Je notre ouv-
rage ; pouc cela mous avons ubilige Lla mebthode de fe‘jlciﬂk.

ETAPES DE CALCUL

e Choix du modele mathematicue

+ Caleul it’eratf{f.

+ le modele Choisi  dat rcﬂehr aussi f}o?elen—.ent que ;:ossnbl.c le Corn/borfC—
ment c{\)ﬂami(.)ue reel de la structure . Nous assimilerons hobre balti-
ment & une Console encCaskree au niveaw oSlu rex e chavssee . Cetle
kjrofhisc est justifice do ]('ail‘ qu'au niveau de l'm)(’rastructuff-, les
¢paissedrs des viles Sont e 25 em | la boile rigide Que )formcnf €es
Voiles Constitue le niveau dencastrement e notre structure .

la tonsole SU}’}aortc ‘N’ masses Concentrées auniveau des planchers ,
ixees a un Sv‘”’m'}: d'inerlbie constente b de masgse anlrﬂLaElL . Nous
admetterons Gure le seul o’ef)rés de liberte est le &eflacement dans la
direction Jde la Vibration , nous ncgligerans une evenluelle rolabion
aubtour e l'axe wertical de la console. S

+ Lla methode de Rau Lujh, est basee sur le ”."C'./yc i Gpmsesvotion, =
Uenergic . Flle nest ebb[:?daélc qu Bux 5j$l’£mr5 Corz.Sche!’irfs ; meanmoins cetle
mcﬂlodz eul ebre a}’f"f?u’{ﬂ Pour le C‘afCuL Ades Caracfﬂri:h?uts djflami?mcs
cles stretures reelles en admettant que les qffotﬁc menls <t ['tn]feumcd e
U'amortissement swr les valesrs des .Farmcs /}vroFrcs Sanlk htjb.'jtc?tal.c_s ;

Pour un sjsfe‘me elastigue | la lo, de conservation dellenerj.'c Aleerit

ET P +Ep = csle
E- s energie FofFale
Ep fotcnl'felle
E_ " Cinet‘{quc

Fuand Ep ab wmaximum | E. =0 et wmee - versa .

| B
o onc “p — -
max ma x
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L‘af l‘oximaltiov; de cette wmethode reside dens le chox e la delor-
mee ; Ce Choix ouvant etre elimine S l'on ubilise La mebthode
c\{ l_g de‘?or\m(g St&t'\ICIuC. d OV'L Cons'.c!e:rc ﬂue_ W.Otfe. Sjstt:me_ esk Sou-
wmis 3 des .?ofce.s i mi.q a:aissant stat\qaamen'c dons le
Sens o e F[ac:r_mevj: el jes cicaré_s Sewliberks £ . Soit

g'gki — 2_—__;f¢ 549

&a = clt'FlaCemant Ené f‘dSuftent c}'une_ _pora_ un;faﬁ‘( en £ .

Soit x: & ofc/k/ecewml‘ cles masses i

L™
E = 4 ¥ P
T N e
n
=i
“Cmax = 4w 2." ﬁx"l
‘25 4:{
= mjg )
iMooy — Emg
Xj = O4t
O’Orzc
T L= 2
-{Z.ah—iw"}:[){x‘-
2 (-4 29 £:4
e
=p Cdz.-: 3 12:4 F;X.'_
2 P x;
7 = d'oa
w —

[a-FrCClﬁiD'L peut etre ameliorée en utilisant un procede zl’cral?if
qf_u C@nsista e *

-

En ‘1:>(‘tmiare arFraxi_ma[’ion. on admebt que 2

3¢ = B - '
_ . 1y = z{ij_
Xog-: 6_43 Kon



62

"1 indique la premicre approximation
Xom = SPtChr, au sommet de la console
Yo = 5:5!: n

Celle f[‘emicrc a pprox mation nous cendut & calculer uwve nouve Lle
_Forcc. Fra' — 'e"'.d. | 23
On  caleale alors Les atflaCemerLf: X43‘ Sous les .fofccs Fé

!

7(3:(2:_;: F,_;.CY,;‘J,

puis  On caleule €af = _Z(_ra_ cette 79 correction donne
S
=) i 3
J‘j — 623 . ,PJ 5
On f;ou’rsu;[‘ Ce /Jyraces.Sus .¢’l'er~¢1[—,'7(’ jusﬁd'a\ Convergence

emj o Cima) § -
[’axfrass:‘on de la fen'odc Llecrit -

CUL: _4_- cf/D{:(, T = 2ZTh Xmn
Sl 2

avee Awmn = c/e/&[acemcnt au Sommekb a la m' T jleration .

Tz periode Fropre oa wmode fondamental

CALCUL DES DEPLAC! UNITAIRES

gz'g’ - .’Jc/’/aeemc'z[‘ wunitaire o'une section ‘?"’ ffoc/ui[' Par Une
farce. unifaile dfpli'?u[c en T

F{:d
:J .4 l 5;':&(1'— X4 L =4 .
j i ; / 2E] § 5) 4
X

0'&)#85 le bheoreme e reci/xoo’l‘e’ ale! Flatwell ~ Beléc
9—;4 = 5-4'4'
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Les

Galbleaw donnant

Valurs de &:jﬂ

AN | KB ko €diy | kiy | Kby | kdee | kS | Kdip | &8y
! 30,375 | 60,851 | 94,328 121 803 | 152,280 482,756 (243,232 | 243 ,F08 | 274,185
Z 60,851 | 444 133 | 226,070 310,952 | 395,834 480, He | 565 599| 650, 481 | #35, 3¢3
3 94,328 | 226,070 | 388,08y | 554,643 | 721,202 | 887 761 | 1054,320|1220,87f |1387, 437
4 121,803 | 310,952 | s5u,643 | 825,60y o4 414 | 1376670 (1652,124 (1927, 631 | 2203 ,137
5 152,250 | 395, 83| 724,202 | 1101411 | 1508,291 | 1920,016)| 2334, F41| 273,467| 3155,192
6 182,756 | 480,71¢ | 887, 761 | 137, 17| 1920, 016 [ 24:90,6¥¢ [ 3065, 301 | 3 641 115 | 4216, 330
} 213,232 | 565,599 | 1054, 320( 1652,724 | 2331,741 | 30¢5, %1 | 3927334 4593 306 5359271
8 243,708 | 650,481 | 1220, 878 | 1927,631 | 2743,467 | 3641, 415 |4593,306 | 5572, 76 7| 6556, 774
9 Ly 135 | 738,303 | 1307,43F( 2203137 | 3155,192| 4216,330 | $359,281| 655¢, 774 77§1 537
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DETERMINATION DES PERIODES PROPRES
DU 1" MODE

a) Sens LOnail’u&:‘n&L s

Niveaur | foids de Depln cements
nivegux (F) | statiques (m) Zl-l\f-y 0 13,‘35 o
9 313,56 | 014537 s
E = 3718 10" t/wm?
g 32%,9% | 0,12519 4o )
Ely, = 715554 .0 t.nm*
? 33¢ ¢ | 0,10455 g
2 YeXy = 20,362 £m'
4 33¢,68 | 0,08430

Z: _{7.,'7(1': ‘206,237 Z'D'l

5 336,68 0,064%0

y | 33668 | o045t T= zm \/20:362 = 06304
206,237 » 9,81

3 336,68 003022

2 | s3¢,68 | 00452 I Thw = G630 4

1 407,852 | 0,0063¢

Niveaux | Poids de Derlugmmts
niveaux (F) | stabiques (m)

b) Sens transversal = 9 313,5¢ 0,0227%3
£ 1.0 = 421,553 wm' 8 32%,9% | 0,01950
E =378 . 10" t/m 7 33¢,68 | 0,01628
E 1., = 45947034 10 t.w 6 | 33¢,e8 | 001343
£ Px; = 0,49¢4 b.w 5 336,68 | 0,01009
EPixi = 32 117 tm 4 336,68 000725
, 3 336,68 | 0,004H1

W= 2 (/O;asci = 0,249 4
52,117 « 9,34 2 336,68 | 0,00257

Ty = 0,249 4 1 Lo? 852 | 0,00099




resultats par processus d’:cra‘:ifs
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- Amelioration des

By= Ry X4y €= fi{.
407, {52 45512¢ |0,043¢
33¢,¢8 | 1182€419,3 | 0,1132
336,60 | 21¢2889,1 | 02071
33¢,68 | 33325298 | 0,3191
33¢C,68 | 463%323,3 0,4440
336,68 | 6032227,3 0,57/75
336,68 | 7481315 ,2 | 0,7163
321,97 | 83581485 | 0, 8577
313,5¢ | 104448 94 1

'Fﬂ X3j €3y
16,451 | 282346 62| 60,0395
35,284 | H48cu0,621 0,104¢
65,619 | 1392¢¢5, 445 | 0,19 4¢
102,620 | 217643570 | 03044
144,671 | 3072194, ¢03 | 0,42 93
190,258 | woy1¢57,270| 0,564%
23, o0 | 505 9384,164| 0, 7070
279,72¢ | €10292133| 0,952 ¢
313,56 | 56282064 1

7 o A
13,792 | 28¢5¢3,04 | 0,039¢
38,122 | #58234,¢3| 01043
69,72¢ |44 10048,9§) 01949
107,435 | 2105140,23 | 0,304
149,486 | 3108572,3%| 0,4297
194,435 | 4083357 72| 0,5¢51
I64,1¢y | 5116599, 304 07072
281,300 | 6170714, ,m5 | 0,85 29
33,5¢ | 7234651, 804 1
Fuj "4 bi
16,110 | 282754,479 | 0,03 95
35,217 | F47402,900 | 01046
65,518 | 4392234,943 ©0,194¢
102,485 217 §009,375| 0,304y
144,537 | 3071302,554) 90,4293
190,157 | 4040507,¢48| 0,5¢4]
238,033 | 505 #97¢,Tly| 0, 070
279,693 | ¢101257 251| 0,85 27
313,5¢ | 7154359,908 1
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a) Sens LOngiL‘udinaL .

El,, = %1555y 407 tow
an — F154359,90f — 0,099984
?,15554 Ao
J'ou Ty =20 \/ 0,099984 = 0,634 .
9,81
T = 0,634 4

b) Sens transversal °

E Iy = 4,594303y . 108 b

Xun = ?dsaasg,aoig = 0,01557]
4,5947034 40

doti " Ty \/ 0,015571 = 0,250 4
3,81

| T = O 25 0L 1%

Rcmarque :

la mebhode de IZaJLe'f h donne une bonne approximation des
periodes pro pres du 1¢¥ mode



DEFORMEE DU 18" MODE

® Sens longifudmaL

@ Sens transver‘sal,
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le Calcul des modes Superieurs a elé

fait Sur ordinateur
resoltats sonk les

, les

Swivantse

Seqs [onﬂ} f‘uc".‘nal

Mode 2 Mode 3
£ = 0 207 — 0,071
Nivegux }f’zr ¢ ;?Z s | e {:{ ;r ct Niveaux V;rc ;;'Z;J e //q et
9 4,148 |- 0,002 9 1,432 | o,m0
g -1,683 [0, 094 § 0132 |_pow
7 0.5% | 0,000 P -1288 [-0,000
6 2,36¢ | 0,001 6 1,451 |- ¢, 000
5 3,460 0,004 4 -0,652 |-0,000
b 3.#3¢ | 0,002 Yy 0,593 d0po
3 3,244 9,001 3 1,544 0,000
Z 2,200 | 0,004 2 1,673 0 000
1 1,00 0,000 1 4,000 0,000
Tﬁ;—_ 0 1047 _s. Tﬁ:_ 0,0 3#5 5.

Tows les alcf/acem:rzf’s in/ém’mw Au millimelre Sonl- 'fejﬂyé’d

Lem a rgue :

2 e
ZI 2 — O, 953
k

=1

don

on /'ba/f' e Z‘m/hr et €aleul Aes 3 premiers mooles

. Sens transversal -

Tows L; .Ja%[ac?
/"!f‘fo des du _seme

Senl- inferiecrs au willi mctl"e_
‘C[_ 3 = mDO/{ SD’L['

done V!Ejlﬁijc’fs , les

j -—
T = 00413 4 et T = 00ns



ETUDE
Hu
VENT
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ETUDE AU VENT

['ackion c{ynemi?ue Jdu venlt induik 3 L’:‘))bu cf'cffnrl's
- Un¢ fchon f’ﬂf‘e“tl& a Etach‘or\, lu ven t . Trainge (T)
- Une action ferfencff'ca/a,'m a l'ackion <luvent : Derive (L)

- Une 2ction V(r['icg& e Soulevemenlt . Por['ancc (U )

2 Delermination de 'effort de brainée . T

N4 A’fé’j/f ons nolre cas dun ourzage f/‘x‘x»r:l’fyac a2 base ’Zec/‘enﬂu/ar‘rc

Grentl  cote a- 25850 m
largeur b= 4000 m
Haul eur A = 28,543 m

[e{g dimensions Soivent Vt/'z']g'er‘

_ £ = opf . 2E8Y — 110 o025  (Cond. Ver ]E-ez)
2 5,30

-_j_’s-_.e,{ ot gfo,q ;;'f"?.e,x_r

) ﬁ = 410 = 4% cond. Va"i/ﬁ'c;
&

L) & o= 10 _ o3t (8 = 2851 _aopy)

«zf,fo b A8, 00

Cond. z/gr,‘;-ez .
Ef#u‘l’ e Eraince T= F F oy 7 =
&ﬂf’ldmt e brainee (¢

G =43 8 (ANVes. T . o 4¢7-1)

U, ect um 009’{ ocent ‘-”‘ft"l-c'/&'mt e Tap orls e dimen sions da
Valeur est donree par fe a/f'ejrammg R & e NV c5
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_pour‘ un Vemb _L 3 |la ,YeCe_ a

b — 40,00 — O, S

a 25—;?0 -—_D Ko — 4 =

AQ — _pl_ e ‘23|6—8 = ’1:40 cf_—: /f,?)xj = 4r5

3 25,40

_.Pour un Venl ey [a .face, b

b = 0377

- JRLE B e
AL,_.—:— ﬂ = 'M = —2,&[;3 = C{; = 1,222

10

ggeffr'(:fmt de maJorat‘.‘on djnamiqu_e_:

Ce Coe :'c/(»tf est lic auxr eflorts e fesonmn ance r‘owiociué /bar les

oscillations ; 1l depend e Lz periode propre <l Vibration
(2 Construction et du niveau Con'sidere . Tl est donnd par {2

por mule :

B=06(1+98)  p=1 (Nues 3 451)

e e beti menk clllqab'rfation,’ Ly periode propre est donnée par

Ty = Gaploachy o Ddha
Ve#,g Pﬁ‘j +£—

N-B8 ¢ dL est pre f:mélr_ d avoir les periocts cles vibralions oo
baliments par exces

a) Vent Ponjitu&inal_ far‘aucl.e. 2 27:, :

Te = 0,08 _2%5% 23,58 — 0,328 4.
J 25,8 25 §+285¢

b) Nent Cransversal l] a P;
Ty = oo08 _A451 £3,5% = 0,£22 4

Y
J 10" Ao+ 2853
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Le Cocff:’cimt i est Jonmni en fonction e la Feffeér. (@@ 3.7MV65)

Bab'mzta,t' 3 censile normale 7 = 5._‘, = 9,3
a paroi en BA J ﬁs = 9,5

le coeflicient e fau[saﬁ'.‘on T «t }gﬂ,d‘;on e l2 haubeur H du niveau
Con i ce e

Niveau (&) 4 (4 9

H (m) o 13,63 |19 56 | 28,58

14 0,36 [0,35¢ | 0345|032

Le C’ae/7 cienl ﬂloéa[. ) c/e/éend Ay f.'_\)loc le Congsbruction . Dans
ﬂ.atfe cas 6 est Jonne en fanctiOm e (2 C{;{z HA ce [eyr Sommekt

e = O ?O f?our Hs = 30 m
6 = 974 +901 (H, -390 ) four I0m < Hs < EOm
=1 four HA = L0 v

done dens nolre Cas 6-07% puisque  Hy = WY m

= Coefﬂ‘cimb e dimensions 9

(e Coefﬁ'cimf Gen F Eom}?& e leflet Sos Aimensions e (oudfoge .
0 et nclion Jdy niveau H Con Sidere }ei' est Fonne par le o5 -
qremme e Lla f;‘jure T .2 s e les NV &5 .
/2 /{,Lus Jf‘anc/; drmension ol Coutes les Sur.}’am au VG"‘-L' ek

H = 28,58 m o o 0,760

- :Pt"cS.SiorL du Venbt -
. -[a ression mormale Ju venk dcﬁmaf de 2 f‘ejiorz ou est J.Mf?[alz[-t'

(‘puvreqe - du Sile b de (2 gau’[‘wr 2 Sessus e Sol 24 hiveau
Cons; dere

9= K kan Tu
R e.ff‘t Hu .S,JILLC : k_{ = 4100 en Fone hor Ma[c
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Em : éjolif{’ o/e m@!?d&

la f}fe&_s‘/on O’jrlemf'?ue 7 aqr/ssant 2u niveau H au dessus o
Sol /agué- elre lue sul le Fableau cle L2 ﬁ'juf‘e CH 4 et
fejlca A 65 .

Ceqion T } = = Ik /»;" reslion nNormale
07 o 55 m T J i

N-B 6—?'” dat El_r‘c. &::m}r‘is znfr‘e 30 /ra/’ma. ef 170 }g/n,‘

Sﬂﬂ = 0,760 <92 - 69,29 kg/hz
on 2 30 = 69,92 < 1% i’-g/mv1

done  la Condition et \/eri7f'e'4-

= l;__a_rjewr du Maitf"o ccurlb d -

o et la dimension an 17Lan, da batiment suivenl la dicection
Ju Venk -

\lent t!‘ansv(_r.sal 3 d= <5 90 m

5 L‘Dnj'llfuc—!fflal. ‘. d = 10,60 v
Tous les Coefﬁ'a'cmﬁx etant comnus on cal cule

T = Cp ﬁ.s-ﬂ.cl a C;l‘la%m. vwveau H

Les resullbals  Somt Jonnes f’«?f‘ le tableau.



Vet Mansversal

\’f.nt Lonj] tudina I.

Hom [ w2 \:.: £ 'Z.“-L a\EB(“:f)zi 9, (kala){ d Cm) | T=¢,plqd | dlm) |T=¢,pTqd
0 0,36 AAS | 4,408 | 4 4 52,5 |259% 133§ Ao | 519
5 0,5¢ | A% 4408 | 4 1 €z,0 |25% | 1580 A0 | 643
10 0,36 | 148 [1108 | 4 1 70,0 |258 | 173y lom | 692
A5 0,358 | 4119 |11ot| 4 A 77,5 | 258 | 19%%6 1000 | 766
20 | 0,345 |44135] 4 1035| 4 A 83,0 | 258 | 2M¢C 10,00 | §20
25 | 0,337 | A445 (44001 | 4 1 B85 | 268 | 225¢ Ao | 34
28 0,332 | 1466 | 4,09%| 4 1 91,0 26 8 2320 10,00 | %99

Ce¢ = 473

ok
§ = o760
Ky = 1

€L
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_ Determination des el de reduction dis a la Trainee
« Effort Cranchant & la base

H =

3 Apl(m)
549 + 8§99 . 28458
2

H, =

—

20,263 t.

Moment Jde Cenversement

M, = (519 < 28,58 )« 2058

7.

= 2M,964 t-m

Me = (1238 st e 285§ — 103,463 tm
A

M= M+, =

= 211,964 + 103 ,4¢3

315, 427 t-m
_ Vent extreme

La

-
.

Mession. de base
(‘aefﬁ'c/mf ?',a Ao =

(H=10m) = 70 dan/[m' Sera majoree Ju
"9 = 475x 70
Dans le cas du vemt normal

—

=

122,5 dan/m"
3 p=1
“t‘rCW?c

On ?b(“cno’ la valewr

p- 1

Comme

ma jocgkion djnaml ue
Denc Lles e”’orts s'obtiennent par maJorak‘.on directe cles cffort’-‘s normaux
_ Nenb exctrime

Hc,‘ e 1,}5- Ho — 55,‘1; L‘
Me = 475 1N 551,997 tm
- Vent transversal : R

1338

2320 :T(t')
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— Effort tranchant 2 la base

Ho = 1338 +2320 , 284} = ‘52)2_?2_?.'
Z

— Moment de renversemenl

Mg = (41338 ~ 2858). 2858 _— 546 450 t-m
Z
M, = (2320 — 1338 ) . 73,53 . 2 — 27,3 b

Z

M= M, +M, = 546,450 + 267,371 — 813,821 tm

- Vent extréme :

H 135 52,292 = 91,476

oc_‘.'__'.

Me = 175~ 813,821 = 1424 ,18 tm

w Effort de derive L :

L’efforl’ de derive est une action I 2 ﬂ'acl'{on. duvent et a:)an[‘ fie.
our des Vitesses [aitles . On a admis arbitrairement qu'a artic dune
Vitesse <le 28§m/s | ek PLUS la mise en re&sonnanc diminue et devimt
Cidasiment !.WFDSJI'!)LC avee [ avamentebion Je la vitesse du venlt . Celte
actionn 2 el materialigee par la theorie Jde kAZMAN Fui Jonne Lla
Fer‘Io;u des bourbillons Ccowmme

T = ._9:__ V : U‘;t'gssg =l ‘/C"llf-
>V d: largeur ol maitre C‘oufa[e
S: nNbre de STROUAHL
(Pour les Wbes CirmLa'.ru)

Déns hotfc. cas llj aura fesonnancte Si !.e_s 'Fcrlocle_s fob(es <du mode
Fondeman.t’al_ Zeronk CO?LFO?\.CJU!.S avee  [eg ,fm'oclcg T es Tourbillons

de  KALMAN .

— Vent [oaﬂituclinal. 2

T:'— O,B-&Q A
cl = 10,0’0 WL

0,25 « § < 0,30 = J- 0,30 Cas dffg\/or‘ei:[.e
dc'}vena’ Je la ru sosih’, des s:.:r'.rau;
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o e, = 0

= 10z 24 m/s = 25 mls.
T 9,304 0,320

— Vent Eransversal

T == 0, 622 A

d =1 2'5,‘30 m

5 = o, 50

Vcr = 2% —_ 458; 26 m/S = 25 M/S
9,621 - 9,30

Dans les 2 dicections Lles vikesses critiques sont tres Superieures 2
Lo ‘rourchettcs de Valeur © = 25 m/g

est c’uas}cwu.n.t imroSEs'u!-;.Le
ce cas inubile.

done Lamise en rEsonnance
le caleul 3 Lla rescanance est dans

« Debermination de l.'eﬁ‘ort de Portance U

_ Cest une action verticale fff‘ren.olicuf.airg_ als Pousse'e Au Vent
c'est un eflort de 2oulevement s'ecrivant

U — Cu (S q \Su
= Co??"cicmt de Torlance Cu :

I s'eerit - Ca = Co = Ge

ebant le Coeflicient clu sSur #hession interne sor le blancher Ferrasse
4

EC"-“‘ ane Construchion [ermée donb les

R

faroie.s ont une berwmeabi Lite
Le Coeff.'aevt[: C¢ et a(c?f}'”' Comme Suilt ' (art 27uf NvEs)

= oG48~ ¢) = 0¢ (Af-13:1) = o

Cc d Cocf%‘cf‘ent’ He e pression
ViaiSovu oA AL Lé

5

exbecieure | ast «fo-tf—lffovl. ele (.Itﬁc_‘?{-

obure el ou coe_rf’.'c.'ent de cCofrecktion B .
IL est (w sur Lle d.‘aJrarn_rm_ RIL.C NVES

X =o R.—.@ Ce — —9O5
B =1

il

.oflo‘u (e Coe_fﬁ'cimt de Portbance es [

Cu:.—O‘?)—'('O,S') = 0,8
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— Coe-F‘FicienE de Jdimension & =

La f;L\u grang!c, dimension e boiture offerte au vent est

L =259 m
L2 haubar du botiment et @ H— 2§5F m
c’roC\. S ——1 O,??O

= ?(‘css'uon. du venl q *

la P(cSSion. du Venbt est 71 = 70 dan/m 1
']

(o) H = 23,58 — 255 H+ 1§ — g7 daﬂ‘/m"
fout b q“ 7“ ( H+Go5

ks=1 Sk wereamal = 9 -Ks 9, = g2 borl Jwt
_ _ Aire e la Eoibure S S, = -26¢ >

_ Effort de Soulevement
. Nent wormal :
U=2Cu8§68 = o3 0fbad2x2e = 15074 dan
. Nent extrewme :

Ue =475 U = 2¢380 dan

Pg,‘df; mork Ju bet’imcnk G = 34912 -103 Jdan

on Val C;Uc G > Ve donc il mya pas f‘i37c/c e
Sou levemrent .
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ETUDE AU SEISME

Nous avons uhilisé pour wnobre ¢bude au Seiswme , Le reglement para-
Sismique  Algerien . R.-P-A 83

1 INTRODUCTION

le RPA A pour but de Jdonner un cerlain degfe  Je Secorite aux
Vies humaines et aux biens M™Materiels en Jdonnant les wmeluree
necessaires & la ConCcrhon et Uevecation des constructions .

Dans ce Ceglement les .Forccs fee LLes djnam; ues gui Se a"eulofrent‘
Sont I‘e.m.flacécs par Jdes lorces static}dcs %-’cfivcs Jdont les e”el’s
Sont Q?ui\lalf_nts Aux eg ebs .Sism\cluts.

Ces .forcas Sismiques e?uivalenh.s Sonl infericures aux .?orcu ree [Les
Gui se Produifar’cnt Jdans La strockure 2135[77&/: sous L'action
d'un Seisme exbréime . Ce tke d.’ferencc est consiclerce implicile-
menl par Uapplicabion rigourcse des dispositions construckives
qui garantissent 3 la structure wne ductilitf su#;sante.

2ACTION SISMIQUE

- Sens trangversal @

Le bafimmto sera cong¢u et calculd de maniere 3 resister zux forces
SISmiques koriSQn,raLcs totales agissant non simultanement dans
la direction de chacun des axes }arincifau; de la structure ConF“»
‘mement a\ La -Fof‘mul.(. de base

- A Coefﬁcimt d'acceleration des somes =

Batiment 4 usage cf’Llab)['a['ion '1mFLanfé a Alﬁer classee Fone T
-0"0:;\ A — O, )1.5‘
* B {'ad'eur‘ de C'Ompor-t‘g,menk de la gtructure -

Structure 3 Voiles Forl’cur_s . La sollicitation ﬂor‘f")onf'ale est
entierement reprise  Par e Voiles
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 Q : facteur de qua lite

IL eskt fonch‘on de il kj}urstaf\'cil’é et o Lo surabonddnce <
Systeme |, des Symelbries en plan | de sa reqularite en elevalion
el de la quaf.il'é cu contrale ?cno'afllt la construction . CF
le\a?uc. qualih' non observée Constitue une penalite Pq:

Pq = o evitere von observe

Pq = 0 ‘s OL.Se.r\N-

9:1
@ = 1,2
2 D : facteur d'Avnpli-F-'cakion dynamique moyen

Il depend de la periede Jdu mode 1Eo-‘\o'a.mmw.l:.al T,ce lanature du
sol . Il est donné en fon etion Ju s pectre Jde re ponse donné en
19(5. g (RPA) en Congiclerant un amortissement ole 107

Notre structure est .Pono‘e’e. sur un 8ol wmeuble (Sable gin et *ﬂij),

Ting 55 0250, B35 ity Daeer?

—_

I.,_\,_“r = 04N = 0,8 A s Dz. = 1,581
T5 = 0,0_EH - 0,09 . 23,58 = 0,50 _» D5: 1,33%
\ L, Vs, 7o

.Don.c .01 "l‘ﬂsl.’ 4% l'LﬁErieuf‘ a ‘KOZ es U‘é\leur‘s 5:_,-55

deberminees
A parkir oles Lor mu les ‘Forrc’lil‘a]rcs da RPA

#» W : Poids de la structure

-

Ce f?as'a’s COm/aorh boute la c/uﬂrge (masse) <le (a SUf?er.sf’rucf'urc
S0umise a |'action Sismique . Elle ne aom;rrng’ done gue la partie
c-’c,,[,’-m‘e efdsh‘c?ue .

W — 3070 ¢t

Done la .Porce Sismique est -

V = O,iﬁﬁﬁzl "/q « 1,2 x = 042 W = ’D,JZ 3070

V= 276,3 ¢



80

3)DISTRIBUTION DES FORCES LATERALES

la force Laterale V doit etre dJistribuce sur toute la hauteur de
a stroeture selon Ll'expression suivante

V:Ft +ZF¢

avee F, = 0,0% TV. : for«. concenbree au sommet de la shructure
Pour T< 0% 4 on a Fr =0
La partie restante Jdoit ctre distribuce sur la hauteur de (o struc-
i Fi V. Wi b Fe : ef,!’ort' fio:-ijom"al du niveau k
8w k)
Niveau | Hau t::r ijie W - Ak Fe cﬁ:‘;y{é
Terrasse | 295€ 343, 5¢ £962,12 | 49,97 49,9%
g 23,51 32%, 97 7335, 93 46,76 9¢,73
? 22,5¢ 33¢C, 60 | 595,50 | 42,35 139, 0%
6 19,55 33,61 | 6532,09 3¢, 70 115,1¢
5 1,5y 336,69 55649 31,05 206,13
4 43,55 33¢,¢d 4555,2§ 25,40 232 23
3 10,52 336,68 3541 V7 19,75 251,9¢
2 1,91 33¢,cq 2528, 47 44,40 2¢¢,08
1 4,50 4o, V52 1835 32 10,23 27¢,3
raYa 0 424,135 0 2%¢,3
2 4955517
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— Sens longitudinal

La Fris: ern Com.Pl.‘c du Coefpicienl’ d’ec;uivalena £ (Cf Cl’LP Cal.CuL
des periodes propres) nous a amené a benir compte cles modes
Superieurs (2°7 et 37" mo oe ), pour 3pprecier dune Lagon plus
exacte les efforts Gui sont Cepris dans \e sens longitudinal par
la structure . Le caleul de ces ef.fgrts Se Lera Confmmment 3
U'annexe 3 Jdu RPA 83 qui donne la force sismique par wiveau
Comme Suib

Feo = oW, (ALBO) Ake
ou: _ A , 8, @ (’aeﬁe'm?-zh exp liecke's Pfcad'amzn['
- Ml 8 _Poio/.: Ju niveau Cons,dere

= ke L c-/e/b/aamml— ﬁoﬁjonf'al du niveau £ ,Hans [emook < .

s

wi g = 4 Wi Ak ou : Az rang Ju mo e
oW, @k k: indice ofe l¢tage

k=

n: nembre Folal a"c('.‘lje.-

la force total, per niveau A'oblient par une Auperposition gaadratigu
des forees Fe;

= 2 2 1%
}-K = [ érk4 ]
dans nobtre cas on nole
L-k..' o k‘t. \/\’k
AVee K,'_' = f': (AD¢6C?)£\h.

A chaque periode T, coorespond wn [actar d'ampli fication Jyn amigue
D Jdonne g‘)ar Le specfre clclborcjaon.s;c?{,du RPA B3 f
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Niveaw Mode {4 Mo de 2 Mode 3 For ces Super| forces Fx
b | W (B) Ky Fiey () Kz Fie (F) kg Fiey ()| POSEes quadhal  cumu Lies (k)
ki guement

9 | 313,56 | o, M62y | 36,450 [-0,06265|-49,645 |0,03061 (9,604 42 ,505 42,505
8 | 327,97 | 009904 | 32,473 |-002538 |- 8,327 [-0,00303 |-0,996 | 33,538 | 76,043
+ | 336,68 | 008191 | 27580 | 000864 | 2,910 |-0,02566 | -§.640 | 29,048 105,094
6 | 336,68 | 006544 | 22,035 | 0035¢1 | 41,991 |-002889| -3.328 | 26,906 434,997
5| 33,68 | 004976 | 1¢, 35y | 0,0520F | 41534 |-0,01298 |-4,3# 24,642 15¢,639
4 | 334,6f | 083530 | 11,335 |o0,05623 | 18,933 | 0,04181 | 391§ 22,305 173, 344
3 | 336,68 | 0002257 | 7,602 |o004fFf | 46,422 | 003075 | 10,35¢ | 20,350 200,19y
2 | 33¢,68 | 004215 | 4,091 [003342 | 1,451 | 003332 | 44,224 | 46,340 216, 534
1 | 4o%i52 | 000461 | 4,882 001508 | 6,154 | 0,019 | § 1uy 10, 340 226,91y
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CENTRE DE MASSE
CENTRE DE TORSION

la determination du ¢.d.g Ju batiment se Pera , Pour la terrasse
('etaqe Courankt et pour Ll g cfaje vu gue le panneas 11
nexiste pas cans les eages courants .

)

Pour cela on determinera Le C‘.o’-g des elements gorr"jon,t'dux : on
Presentera un tableaw donnant les resullats

x Aire Jdu panncau
i G + @ A
* - PR G
Cha 3

awvee
6 = 0330 t/m  pour la terrasse
q = 0,5y E/m? “ P/an cher D(’fé'&je Couranl
6 = o064 bty o fbalicrs
6 = o772 tlw’ . ealierg
9,100 Plancher lerrasse
@ e 0, 4?5 £ Cl‘é‘jr C'oaf‘.&ﬂ['
9,300 loggia , Aechoir
0, 400 Healiers f'ai.ﬁa‘s

» Xog ’-y»( Coor donhees Ju z:._—.J-g s panneac

Or"j/nc As & Senrs X © Axe di vo lk VT,
" . w e j % uf_ffm)['e, du Vﬂ/./f \’14

* F; X el Fe j“'

On Obhendra Les Coor Jonnees u C’.aﬂg eley f/}mmlg ﬁor;joqt'aux e C‘qa-

Jue €{’ajc
s o B R )
X E s 3 FE

2 . 33 b
Fuis on Jdeberminera le c.ol-g oles elT  Verbicaux (Voiles) avee le meme
fsf‘a cedle -

Eu-'s on en Eire Lo c.cl.g e Cltac]uf. ¢}:‘aje_‘
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Plancher Cterrasse

64

gii’u Ai (m) | F(F) Xi (m) | Y (m) R Xi Fo .,
4 11,13 | 8,482 24 2,065 | 203,5% | 1%,515
2 1119 | %ad2 | 204 2,065 | 173,03 | 17,515
3 11,39 §,93% 1%.¢ 1,965 | 157,29 | 1%,5¢4
4 11,19 8,412 14,y 2,065 122,14 | 17515
5 23,4 17 520 | 14,2 4,05 19¢,22 | 70,95
6 11,19 §,412 H 2,065 €7, 8¢ | 12,515
PN | 25 stz |4 5,625 | 122,39 | 143,89
8 11,19 §,482 1,6 2,065 13,52 | 41,515
9 13,44 | 10,1¢5 | 4,6 %565 | 4¢,2¢ 76,899
10 | 14,91 9,028 § #8015 | 2,22 | 70,554
14 5 40 3,96¢ 1,2 £,95 | 43,30 | 34,¢o04
121 11,91 | 9,028 | #4,4 7,815 | 430,003 | 70, 55
13 | 4%,% 13,4¢2 | 1€ §,29 236,93 | 411,59
A - | 43,41 10,165 | 20,8 7,565 | 241,43 | #¢,§9
15 | 13,41 10,1¢5 | 24 7,56€5 | 243,9¢ | 76,89
16 | 3,20 2,425 | 1,6 4,63 3,08 1,22
14 4,5 3,41 8 4,88 23,29 | 46,64
18 | 45 3,411 14,4 | 488 49,12 | 46,¢4
19 9,4 t,425 | 20,% 4,63 148,20 | 32,99
Ne '= 2o Beky "0\ 278968 12,7 ™

Z, Fe. 17¢ ,7
Y= BBk - asw _ 54
2 Fe 17¢, #
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?';fqi‘l Amt) | Fo(b) X;om) | Yelm) | Bx; F Y

1 11,19 £,434 24 2,065 |154,41¢ | 13,23¢
2 11 19 6,43y 20,4 2,065 |[131,253 | 13,28¢C
3 %59 4,364 | 4% ¢ 2,665 | 16,804 | 11, ¢30
37 4,2 252 17, ¢ 0,70 44,352 | 1,76y

4 M, 19 6,43 | M4 u 2,065 92,649 | 13,21¢
3 3,6 2,592 11,2 0,§ ‘22,030 2,0y
ik 5, 16 4,5¢y M2 2¢ 51417 | 11,346¢
5" 12,3 £,85¢ | 11,2 5,5 99,187 | 51,807
6 1,49 | 6,434 § 2,065 | 51,472 | 13,2}¢
3 23,55 | 13,541 | 4,8 5,625 | 64,997 | 76,144
7 4,2 2,5 4, 8 0,70 12,09¢ | 1,7¢y
7" 3 3,6 4,8 10,25 | 4%,28 | 34,49

g 11,9 6, 43y 46 2,0¢5 | 40,29y |13,23¢
9 13,49 | 7,714 1,6 6,565 | 12,337 | 50,623
10 11,91 | 6,843 8 1,915 | 54,784 | 54,202
11 5,10 2,36 11,2 8,95 | 26,432 | 21,122
12 11, 94 6,8uf 14,4 7,915 98,611 | 56,932
13 11 ,7¢ 6,762 17, ¢ 7,29 119,011 | 49,295
13’ 6 3,6 136 10,25 | 63,3¢ | 3¢,9
14 13,41 | #,711 20,8 %915 | 449,614 | 56, 932
15 | 4341 | 1.1 24 ?.915 | 182,¢€32| 5¢,932
1¢ 3 1,#5 | 4.6 4,63 2,76 7, 93¢
1% 4,5 2,507 g 4,88 | 20,69¢ | 12,624
18 4,5 2,587 14,4 4 83 3%,253| 12,624
19 9,4 5,405 | 20,8 S 112,424 | 25,025

C.o'-g Ju Pfan_chtv- e['ajc (’our‘an!‘

134 222



Q&* Fo (F) Xe Cm) | Yo (m) | FAex, File
Vt, 13,405 25,6 509 343,1¢3 | 68,231
Vi, 13, 4o5 22,4 5,09 300,272 | 68,234
Ve, | 15,59 19,2 5,1 299,343 89,025
Ve, | 14,778 16 5,695 | 188,448 | €7076
Ves | 13,495 | 128 508 174,016 | 69,063
Ve, 13,595 9.¢ 5 0f 130,512 | €9,0¢3
Ve, | 14378 | (4 5695 | 5,319 | €7,076¢
Vg | 15,594 | 3,2 S,H | 49,891 | 89,028
Veo | 14,749 0 5,00 0 13,745
Vi, 6,01% 23 0,1 138,391 | 0,602
Vi, | 9026 1,38 0,1 102,71¢ | 0,903
Vi, | 3,008 1,06 0,1 3,188 0,301
Vi, | 15,357 | 13,5¢ | 4,03 2¢5,02¢ | 61,889
Vi, | 3,984 f,02 4,03 3,150 | 15 ¢53
Ny, | 398 4,32 4,03 5 12% 15,653
Vi, | 12,583 | 24,06 5,13 264, 99F | 64,561
Vq 3,151 13,8¢ 5, €3 43,673 13,740
Vg | 3,595 M,22 8,00 40,33C | 28,760
Vio | 3,451 §,53 5,63 26,978 | 47, #40
Ny | 3834 432 5,13 S, 121 | 19,925
N, | 6017 23 9,90 133,391 | 59,5¢38
Vi, | 9,02¢ 14,38 9,90 | 402,71 | €9, 357
iy, | 3,008 1,0¢ 9,90 3,198 | 29,779

Centre o jf‘auil‘c’ oSles efﬁ Verticaux -+

= 43.4¢ wm

51,9
209,078

i

1082, 95¢
209,07%




C.D.6 de Lla Ferasse

88

345,6C

Fe (&) Xe(md | Y; (m) Eok Fe M.
Plar cher 13¢,3 12¢% | 541 2238389 | 915,30¢
berrasse
%mdr inf. 104,050 | 43,063 5,237 1359,199 | 544,907
Berotere 40,442 | 120 5,42¢ | 519,298 249,719
by 321,242 = x, 4416 286|1¢79,932
Xc, — ﬂff_zﬁ_ — 42)8’ m
324,242
g = 1619,932 5,23 m .
8 324, 242
CHAG du 87 etage :
F (6) Xg(m) j‘iCuﬂ B X r:-j‘.
f’lanc‘uir 436,502 | 42,431 | 5137 | 1¢92851| P01, ¢22
etage
1 mar Inf 104,539 | 13,037 | 5,492 | 13¢2,875| 5u2,74¢
g mur Sup 404,539 13,03 5,192 | 43¢2,1K 542,74
Z 345, 6¢ o 0 4y 23,0l [ 171F154
Xg= 4423,60d — 12,0 m
345,€C
?jg‘: 41’{?‘.15—4 — ‘5"‘{?‘)"1.




Cenbe de Towsion
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Refds | Ixctm)| Zym)]  xelm) | Y ()| L ac @D} 7). %)
Ve, | 972 25,6 24%,{32
\t, 91 22,4 11, 72§
\Jt3 13,433 19,2 257,930
th 13 94 1¢ 222,56
Ve | 15,3%¢ 12,8 19¢,913
Ve, | 153% 9,6 4%, 610
Vk; 43 8 .y 99,024
Veg | 13,432 3,2 42,99§
I“Eg 'fG,Cg?- 0 0
Ve, 1,394 0,1 0,1394
Vi, 2317 0,1 0,28
Vi, 0,0(8 0,1 0,0068
N,y A,9§31 4,03 11,409
Vi 3,646 4,03 14, €93
Vg 9,632 4,03 2,541
Vi, 0,249 4,03 0,8¢3
Vi's 1,539 5,43 7,495
Viz 0,542 5,13 2,780
Vig 0,05¢2%5 5¢3 0,317
Yy 05114 § 00 4,091
Vito 0,05625 5,63 0,31%
Vi 0,249 T 4,423
Vi, 1,334 9,90 13,801
i 2817 9,90 28,452
VL,,, 0,0¢§ 9,90 0,673
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Cenbtre cle borsion :

X = & Ini Xe = #423.,5585 . H Hwm
PHA L 124, 553

Y, = Ely: ¥ = 89345  _ 4, m
25 48,93

Calcul des excentricités

Sens l_r‘dn_s\rer.sa[, L ex = Xa — X3
Sens [anj.‘ tudinal : ev =Y, — 31
Avec (7(,,' '\JG ) Goor donnees —=u C':!g :

ek kg, ¥; ) . Jdu  Cenlre e borsion .

Excentricite btheori gde %

Ebage Courant 8- elage terrasge
Xe (my| 42,38 12,30 12,31
Y, Omd 514 5,41 525
extm) | 1147 109 4,16
€y(m) 0,43 0,46 0,52

E xcenbricite acciclentelle

Act 334 43 .

U excenlrcele onbe Lo Cenbe de ppanle o de cenbhe e Uy dle a
l'elage tmpderi ne olewia pas cepadbor 207 o o Amemsiee effec-
bve du taliment | mesurte /tﬂﬁ{no&m&uumoz{- a' L dieelin cles
fﬂ‘lcbj la bera bes d/,/ﬂ'ﬁut’&d :

L txeon biets 2 punohe e omple aans 4s caleuls Stra e;.a/z 2w
maximum ¢gnle L' excenbuele Mmzc'yua delamince 4 parin aes

ﬁhns éf; 5 7 A L /Z«i ;«mnde Aemengron clu Plimenl moupance



N

o a ¢

Cxmy = 141 m < 030, 259 = 5,46 m

e’,’m_—_ 052 m < on, Ag — AL m
SL o la *;?A"?’f Srounde 6106'x.€5',70= 129 m

e = mar (44% . 2249 )

o’o»zc j’-txttnﬁa'dé’ M{Z £ - ./,.{3 n Olang 4.1 2 ofizee lEngs |



ETUDE __I

I
("()NTIRE-
VENTEMENT i
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ge_ﬁa'zbb'on cles ﬁuzx Aidm«r;?ucs s &d ’zeférmk

- Methode

Au cenlhe de ['O'Z.Sr'orz. : (9’a/m£a f“l.\l)ivfzs)

(e e, o g o o b o bt s
2 wlllS an :

i- Une ft?z ce

olot L &'jm o ackim padte far Lo ambie de lrhio on-

'701001& niguement ane Gansbalion Ao 'zedéndd . B Areclion de ta

Ban{ balio

g /mmf/c& a 2‘2 Alneelion e &ﬁzc& -

Z- L[n ’}no'mm[’ dmf’ f’dxc ’U&L&_(dg fmﬂa %z/,, fc tm&e oAe é‘tjion
mgenane wncquemenlt une olalion  cles ’Ze/dqsa y Pe btns ae ta
Wtalion ul Yo miéme Gut tebi au Mmoment

5 /{‘54 chu

=

Fx,Fy

ﬁwvcnmzl' de bo trwansbolion deviennent -

L1y 11,
Iy : Cocﬁﬂ'amf oAe Zeﬁa'?-ff&i‘m
7%

Frces A Gues

4 Az ﬁzm Pwvenant da wlalims Gntnnent :

"

He =

x

avec

Rfma z 7:-/5

Fx-€x-Y- Ly T s g.ﬂi-x-jx
%) 3

2

J = ST "\’z]j-jl.

<

ﬂaﬂé /JJ éisz@(x oy gﬁm){gm &d iﬁqz&fj Alee wsre
¢ Fuzhy =400l | s On tn Aeduina /’%f vedd

pan " ume Jz,e;& de Gy

e eies

/i‘vmés o3l brueces Aang bes ’Zt)é'zafd At alrg

Hy — H, + Hy

Hj = Hj-&— Hé
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r

Woils | T X5 x, T, X0 | Iy X¢ Iy, s 30 Tg. ¥; |49 32
Ny | 9720 | 43,89 | 192,930| 135,041 | 1325, 280
N1 | 970 | 10,69 | 4,276 | 403, 90 4110,63
Vo | 13,437 149 | 55,100 |100, 643| 753,84C
Ne, [ 13,910 | 4,29 | 11,400 |59, 674 | 256,00
Nis [ 15,3761 4,09 | 4188 |16 760|18,2¢7
N | 15, 37¢| -2,41 | 4,452 |- 32,443 68 454
Vry | 13,910 | -5, 31 | 2¥,19¢ | -73,962| 392,20
Vig | 13,43%| -3,51 | 72.420|-114,349| 973, 10F
Nvg | 46,667 |-, 71 |137 12y |- 195, 171|22]5, 4%
Yy, 1,394 | -440 | 19.3¢ |-¢€,134| 2,983
Vi 28%7 |-4,40 | 193¢ |-12659|55,699
Ny, 0,068 | -4,40|49,3¢ |-0299|1,37¢
Ny 2,931 [-047 | 0,224 |-1,331| 0,62¢
Q ot 3.64c | -0u7| 0,224 |- 1,709 0, 30¢
Nig 0,632 [-047 | 0221|-0,297| 6720
Vig 0219 |-047 | 0224 |-9 03| 004§
Vi 1,639|0,63 |0,397|0,970 | 0411
iy 0542 | 063 | 0,397 0,341 | 0,245
ey 005625 | 443 | 4277 |0,06¢ |0072
Nig Osiy | 350 | 42,25 | 4,790 | 6265
Niyo 006625 4/3 | 1,277 | 0064 | 0072
Ny 0219 | 0,63 | 0,397 | 0,/38 | 00§F
i 1,394 | 5,40 (29 1¢ | 2,528 |40 ¢c49
Vi Y77 | S40 |29 40 | 15,53¢| 53,893
Vi 00cs | 540 | 29,76 | 0,3¢F | 1993
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Refen ds | Hx H'% Hx = Higt Hy Hy wy Hy= Hy+Hy

' 7,997 | 2,190 | 40,1332

NE, +397 | 169c | 9,683

Ney 14,054 16327 12,686

Veo | 8.95¢ | 0,908 | 9 924

Vg 12,650 0,272 12,922

Vee 11,650 | 0,526 12,124

Vig Maey | -4,198 10, 24¢

Vi, 14,055 | -1,855 | 9,219

Vg 13,9%2 | -3,1¢cc | 10,54¢

Vi #36d  |-0,099 | A295
Vi, 15,198 | - 0,204 | 14,993
Vig 0,359 -0,005 0,354
Ny 14,955 | -0,022 | 14,933
v, 19,260 | -0,028 | 19,232
N 3,339 |_0,00%5 3,33y
Ve 145 | -0,002 | 4455
Vi3 3,130 0,04¢ 8. 146
Vg 2,9¢3 0,00¢c | 2,%¢9
Vig 0,29% D,004 0,29%
e g 2,102 4,029 | 2,731
Ve 0,29% 0,001 0,29§
iy 445¢ | 0,002 | 1,159
Vi #3¢q | 0422 | #41cC
Nig 45,198 | 0252 15,450
Niag 0,359 0,006 03¢y




Viq Vi, Nis Viy Vi, Vis Vi, Vig

g | H(b| 3101 ¢, 373 | 0450 6,34F | 845 1,u1? 0,4 91 3,4(2
Mem]| 9334 | 19,193 | 0,452 | 19,404 | 24,60% | 4,265 | 4477 40,424

7 H 5,243 | M,401 0,2¢9 | M.35¢ | 14,625 | 2,535 | 0,378 €19
M 2542% | 53,500 | 4,261 5329¢ | ¢§,¢2¢ | M. 89¢ | 4124 29,065

6 H ?6e¢ 15,#5¢ | 0,312 | 15,693 | 20,244 | 3504 | 4214 | 9,561
™ 48,202 | 100,925 | 2,384 |[100522 | 129,4¢3| 22,443 | T,#75 | 55,104

5 | H 9,629 | 19,790 | 0,467 | 1931 | 2539¢ | 4401 | 4525 | 10,752
M 17,135 | 160493 | 3,387 | 159,852 205,975 | 35,90 | 42,365 | $F,46%

4 H M,423% | 23,485 | 0,555 23,391 | 30,125 | 5,222 41309 | 42,760
M 11,590 | 231,183 | 5,45F | 230,269| 29¢,551 | 51, 408 | 411,810 | 125 87

5 | H 13,083 | 26,789 | 0,635 | 26,781 | 3,491 | 5,919 | 2,0%1 14,609
™M 150, 961 | 312,419 | %368 | 310,870 | 400,3C9 | 69,405 | 24,044 | 463,348

2 |LH A4,Cou | 30,045 | 0,703 | 29,895 | 38,501 | 6 6F4 | 2,312 | 16,308
M 194,919 | 402,464 | 9,503 | 400954 | 516,257 89,493 | 31,003 | 21§ 935

{ H 15,39¢ | 32,465 | 0,767 | 32,335 | 44,644 %,219 2,501 11639
M | 242,465 | 500,184 | 44,819 | 498,182 | 644, 6oc | 11,223 | 3{531 | 212,029
goc| H 46,553 | 34,024 | 0,303 33,885 | 43,640 | 1,565 | 2,621 | 18,484
M 31¢,953| 653,278 | 15,425 | 650,665 | §37%,98(| 145245 | 50,32¢ | 355,207
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Vig Vig Vig Vi | Vin Vig | Vis | Viw

g [ H®] 4,249 | 0427 1,461 0,127 0493 | 3,182 | ¢,5¢¢ 0,155
Mitw| 3,669 | 0382 | 3,495 | 0,382 | 448 9,578 | 19#47 | 0,447

g | B | 2182 | 0227 [2077 | 0,227 0981 | 5,693 | 1749 | 0,27
M 10,237 | {o06¢ 9,#4¢C | 106¢ 4,13¢ 26,314 £5431 | 4303

¢ |LH 3,045 0,313 2,§0 | 06,313 1,213 1,962 | 16,231 | 0,394
™M 19,312 | 2,008 | 18,385 | 2,008 7,902 | 50,393 | 104,005 | 2,459

s | H 3,737 | 0,393 | 3,605 | 0,393 | 1,530 | 9.984 | 20,394 | 0,442
™M 30,714 | 3,194 29,236 | 3,191 12,403 | §0,135 |465, 390 | 3,910

4 H 4,49y Qu6# | 427§ 0,461 4,845 | 44,72¢ | 24,204 | 0,572
M 44,233 | 4,596 | 42,M3 | 4,59¢ | 17,30 | 115,430| 237 235 5,632

5| 5145 | 0534 | 4,898 | 0,534 | 2,079 |[13,42¢ | 27709 | 0,655
M 59,12y | 6, 204 $6,85¢ | 6,204 | 24,128 | 155,343 | 324 640| # 603

2 | H 5,744 | 9,597 | 546F | 0,597 | 2,320 | 44,987 | 30,930 | 0,734
M #7014 | 3,004 73,312 | 8,004 34,11 | 200,95y | 444,739 9,804

4 | H 6,212 | 0,645 |5,914 | 0,645 2,510 | 46,210 | 33,455 | 0,790
M 95,#H2 | 9942 | 91,113 | 9942 38,66C | 249,76| $15,438| 12,181

eoc| H 6,510 | 0.67¢ | 6,197 | 0,6#%¢ | 2,630 | 46,98% | 35,058 | 0,828
M 125,00% | 12,994 | 118,999 12,984 | 50,501 | 326,187 | (73,199 | 15,30%
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V14 Vv, Nts Nty Nr1g Vr¢ Ntq Vg V1o

g LK (BY| 5,090 4,839 €,339 4,959 6457 6,053 5,420 4,607 5270
Mem| 15,324 | %4565 | 19,080 | 44,926 | 1943¢ | 18,235 | 45,411 13,963 | 15,8¢3

7 H 9,854 9,36¢ 12271 | 9599 | 12,499 | n 123 9,911 ¢948 |[410,201
M| 44,980 | 42,757 | sc016 | 43,819 | S2058 | $3536 | 45,243 | 40,710 | 46,5¢(8

‘ H 14,4¢8 | 13,467 17,644 | 13,802 12 972 | 46,862 14,250 | 12,922 14,667
M g7.€27 | 83,293 | 109,125 | 85,364 | MM 453 | 404,290 | §3,23¢ | 79,304 | 90,715
L 17,907 | 17021 | 22,299 |Auuy | 22,714 | 24,312 | 18010 1¢,205 | 18538
™ 1,527 | 134,526 | 176,245 | 13787 179,522 | 168440 | 142,346 | 128,082 | M46,515

2 H 24070 | 20027 |2¢238 |20,52¢ | 2¢727 | 25,07 | 21192 | 19,068 | 24812
™ 204, 948 | 194,80F | 255221 | 199,653 | 259,971 | 243, 91§ | 20613y | 185,4%¢ | 212,1€9

< | H 23657 | 22,437 | 29,461 | 23,00 | 30,009 |2845¢ | 23794 | 24,409 | 24,491
™M 276415 | 262,493 | 343,§99 | 269,022 | 350,298 | 32%,C638 237, 754 | 249,91F | 215,917

P 25,669 | 24,399 | 31,9¢6 | 25,006 32,5¢4 | 30,550 | 25, §1¢ 23,230 | 2¢,574
M 353,419 | 335,930 | 440,11C | 344,290 | 448,30¢ | 420,623 | 355,466 | 319,940 | 3¢5, 1%

| M 27,106 | 25,7¢5 | 33,765 |2¢,40¢ | 34,333 | 32,260 | 27243 | 24,530 | 2§%,061
™M 435008 | 413,487 | 541,319 | 423,772 | 551,799 | 517,726 | 437,528 393,675 | 450,333
acl B 28,147 | 26,754 | 35,051 | 27 420 | 35703 | 33,499 | 28,310 | 25,472 | 29,439
M 56167 | 533,880 | 699,448 | 547162 | #12,463| (68,472 | S64,923 | 508,299 | 581,464
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On /-041 x = fE on obleenl

Mo ILCET (G5egt) = 9 (g2 (T22)

M ¥L(§+Ta_2?z+z+zfz_‘qf)= ?é;l(z—af+f3)

donc
M= H#l (2-3% %) avce Ho= U
C//Da M= Pj%__ﬂ_ (Z—3f+ﬁ3)

= &efma( o pluticans dz&a d ‘nvenluzes -

Lo omelhodle wlbise proun Lo caled wefoncls a ne /& o ouverlezres
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I
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M= 2 +1N4(C;+fz+---)+ 2/{2(62+€._}+-—--)+"'
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No = Z’l(ﬁ‘t g n‘-i)
M= X« H oz . [ W-£y-Gaeq) . @]
&ls 3

avee Ay ¢ ,451(/5& = &'n[‘daa V3

5 Ckatges venbicales

T apres N7 DAVIDOVICI ;i et owverbirey el odgosess A une
llz;«m ,?m{ﬁ(fﬁd par rafpot & dens axes abou Les 0541‘74/3 (8
beats ( d«u;«r promaninly et ,szc&nga e pilnlaliom ) ok ex -
Conbrees - De %ﬂu lo necdislothileon  oles e/ﬁzé dans Ao 2 mmls e
'zefmd,: mgmole e WMomenh el ofos 4/ﬁé Do I UK .
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buorre 2uzx .
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e g \

&5

Hos A6, 553 X

T2, - 00680 wd

o= A5, LY.
"\m)\: = BAQ|%S5 _,t’hx

&% i O O e A R R M, | W, |
2 1A 0 % 0 0 0 0,000 0 §) §)
Ll ER5) 90,0080 | V1%9 [ 0y0A [0,0090 V,0014 L,9% [0,56% ]90,56% [1,390
T [0®  [oonuy [4% [0,08 [003D 0,00 AA 5,005 |0,3%0 [ 0330835
6 [0 R 0,03 [ L6t [ 2,09 | 6,083/ 0,00%3 A [ A,96) [ AO [X6, 316
5 |0% V0583 [ 3,58 [0, %5 [ 0,035 0, 0A3L 3583 | 5, 20T | 300 35,669
4 |0} Ujo%36] L14% [ 0,23 | 90,2424 q,04%% A, Lod | A,40F | A,A0% | A6 3%
ML WO [ Y [ 0,51 [ 0,1955 0,03 AL X%, AWM [ TF 330 | ¥ 319[ 83,185
L |0, F 0,A%05 | 2% | 0,04 [ 0,23%F 0,0%3% Ay A% | 3,995 | * A% 6L AN
2|0k O W5L] 1,6 [ 0,50 [ 0,46AT 0,006 AR, 9L [ X0, BLY [ AV 3R[FC
T OBl L TG [ 0605 . 060% A0 %06 [ A8, 10A | XA 16B] 3033

\ltv\%tﬂxo\r\/ e “11“\\.1 ‘l-\‘sc, = 310 _k‘\‘ﬂ/

EWW uc) 0\%5 OL )'?ﬂf Q"f% o



Novle \'\_q_
Ho- 35004 X% T. 3,690 A
oz Q3 oo D86
Ge - ‘5\‘30 e
T.!\ - O‘OQ!% et F\Q‘k = BS%“L‘}% _ka'“\,
1. = O'L\S et
LS9 |AD @) | & | dpey | QAN ey | T Ma [ Mo | N
5 | A [o\9] o ) 0 0 0 3, 354 0 0 |3,2%4
e [039[805[00au0 [ L33 [0,0% [9,0L5% _ O ,0Aul 5,64y | -8 [AA,%3]9,925
(\Dr T [0 [0 [o 0k [ 2@ [0,0% [0 0bol ~9,0431 9 034 | -2 34 [ AR gl 616
e ¢ D605 0,0%uA [ Lyt | oM | 8,994k ~9,903%Y YL EEY -9, 4% [-2,}ed | 3o,u13
5 [0,58 [015[0,05%6 | +§8 [0,37 15,3548 ~ 0,093 AV, GTS [-9,459 |3 0uA [ LS ASY
A [0 015[0,0556 | L%t | 0,34 | 0,106h 0,028 16,933 [ 5,265 [102u8] 61,0t
% | 0,5 0,05 0,515 | T35 | 0,5L | 0,135% 0,0 384 AT 386 [ W 0N |32, 3P
T 100605 0, TS| 506 | oy 0,347 0,0 646 AT 00T [ 86 [ S aus] At G
S R ) A I I T 90,0955 TG, 60L | AL A6k | 0,98 ML DL
TOC] 0 | O 0,355 | L [0,56 | 9u8A5 0,1%31 b T5,6Lb | A56,35d My, 33

“’Qvi%cmtov\, s MMy INe o GLS S X

Crcouy

A, ’\:ax' f\—ﬂgcm.t-



dz 35l .

ey = ©50, 663 ko

105

;@‘P’) Ly 3'—1‘1‘-9 Y M%Uﬂﬂ— 1%9 i W My v, N

9 0 0 0 0,000 0 0 0

3 9, 0MY [0,0099 0,00 A% 5.6 | 9,953 [6,%03 |5.6M
b 0,040 [ 9,03 4% 0,00 b A ABS [ %090 | %3A M 56
6 0,0945 | 0,0%15 0,039 AL, 509 (%Y G 39,265
B! 025A% | 0. NL]5 0,013L L LT Y B
A 90,1313 | §,235) 0,0 353 VoTT [ AT,995 | 75,993 OB 1ob
> O 336 | 0,2655 0,0 A%1 13,298 [ 13,224 [ B 31,96
1 EHE DA% 0,06%L ¥5, Ak 'B‘DIQOL 30\%1:5 A, GLO
al 0,50%] 0,4830% 0, 0133 Ve, 0 [ N, 63T [ 3% ,67 A 358
=il O, GLeq] 0,565 0 Ao LA 26,519 | 2% 0439 | 55,530 K10,2 Gt

V\H v’\)_-& cl.»‘\i'(, - YOL\S,%U% _}Z/‘«\,

0P Rax ek

e A LB T




106

Nowe VL.

oo L36L0 X Tz 3,303 wH €= 291w .
Taz 90,0289 wmd =l 14 Cp-269m.
To2 09,0160 mu

g

0 § A Y é T | T, Nl My | M3 |n,e N (Gf
A 0 ° 0 0 0 V] () 0 9 o e
0% 0,001t 10,094 [0200 | G(363] 5,005 |-G oL [=5,ulE | -3%1L50] & 5%5] 4360 |5,005
09 0, ouro | 00683 | 0248 [AaWR] JHo [-4,220 [-3,3m ~1.q,\o\5!pqm3 3,998 [iy145
09,0945 | 9 330] 0,550 [ M Seu| Bty [ 3,943 [-3,560] h Sol| % 2t Hs[ 3 1
V5% 90,0541 | g\A 0TS [ AAMML] 26,997 [~3,526 |-3 083 [ aNTRA [sfeoqnaaf [ L53H
ot 033 [ 0wy | o AT [ 15,018 29 Hro [, 8562 [ -4 (40 |9, 6181 133 VF636] &5,0%
0 (06 [9106] 9,863 | TRuks| TN SOT [ X0¥2 [0,3H —6 , & 69 Monndf 13,55 16 ¢
0,1 0,u25 | 0 uofo] 0315 [19af| 13 49 [ 01638 | 0,623 | 1,290 b DRI 85
0,6 | 9,50% | 9 5020] %‘%%l 20030 S0 | U, 3T [0 W [ 5, 49 [Fe3e 36 ,.2007% 01
L] 0 [ o,00e% | 0,66 OL3| 45,016 41036 | 0935 [ € 315 Juordud 13 p3[acs o

'_

| va ol - o o] detn| Z
>
5~
[+

“““%»‘Wow-. Mis Mo oty NG (gety) - D32 G = $43, 50y b
Ercenr % 0% Jox o




- 0,640 mA
- 56,68

ok

Mk 2 485,165 Xom

107

& @) | G [ tme | QSN0 Tmey) S ENES

9 3 0 0 0 0 0 o o

% 1.\ | 0,0A | 90,0089 0, 0019 ADFL | D1 0,570 [ 9%
% v | o0n [ O, 0355 0, 0035 3,594 | 0yuh5 | 0354 5,566
G 163 | 0,03 [ 90,0799 0; 045 5,216 [ O\3M 4,53 |Mo,6TL
5 258 | 9,29 | 0,333, 0,085 6,318 | A UGS 9,535 [A},010
4 S [ 03y [ 0 2% 0, 9AA T,819 1AWy [in A4\
> S5y [ 03 | 0,19%0 0,9206 $,230 [ AGH 12,993 [32,0639
v 116 | o[ 0, 3H1Y 20,0396 3,394 3% | 5,wiz [ 570
X L A0 | 0,54 | 9)us1% Q0,055 Q194 1 4 0 [ *F,564] 59,94
LOC . [9,66[9,5839 0,080% 5,535 | 6,383 |M,059]69,336

TI\'H- M’L-\- 1“& el AAS ,E\%:\' ,k.-\"r\ -

0|)‘5 QIQ '%)Qf Q':L.(_;!.b_




108

. Vig
\"\o«_‘_ 6, 4% x A~ SD’QQ_
- D. LG w
Loz 1149 my Megy - ME 399 % .m
I"ZT—). - 0\0{'[53 P
T. 0,5249 =1
A Q‘—.—bﬂ ag) | & [ imey L‘-QEU*“) ﬂ:}_th \ ™, M, | N
> {2 0 3 0 0 o ) 3 3 =
g (039 0,000 [ 1143 [0,0M% | O 0408 90,0009 ENET T EXE TN ENEY
31019 0\0\1\{} av\qa 0\0“‘\0 0\0%%0 0100’50 '5‘01'\ 0,166 0,166 A‘Q‘B?_
6 |56 0,0%8A 3,60 [0,0945 | 0,0%A% 0,09 66 Iy B2 0,584 | ©,5%][ 9,003
5 [OSR]  10,08%0) 3,51 10,1503 9,1A08 0 oML $,3554 | ©,59L [ 0,951 153
4 [0y} 0,09% 1["-\-1' 0y13A% | 0,213 0,969 AT A0 | 4,437 |50, 009
3 [0 0,033 | V4% | 0,336 [ 0,305 0,0 L34 ©,95% | 5,966 [ T046] %5460
9 | o6 0 M5 4 06 [0,4025 [ 023801 0,0%4 Tudd [ L6320 2,631 ]35,000
- Q'AL 011351 3«‘_-)": 6‘5010 Olﬁqog OLO%‘-&D‘ l'.‘.\%%-b %\%NL '5\?),\1, Lﬂ-\“*?‘
el 0 0,19 b 0,666} Uy 61 }6 90,9090 T,05Y | A, 339 2,539 350,909
\1&(%—&0&10\’\ Mas Wy I = M8 A3L Ko
Em’f 01‘]{'—5 0!0 %ﬂ;\' (\,égqp*.




\IQQQE’. = \j

Lay,

Poo 20,7 Xk
A,z 0, 5AL W

d= A9, L%,

109

Qoo 3,00 m Mok = 306, A% X .
T“':--‘-l = O\OB%D '\f\q
T, A4 WA
1
LT 8 [an) [y gy | BAR Seey g M [ w, [
9 |4 0 ) ) 0 0 o 0 0 0
L EXS) 09,0040 | #\19 |[n,04 [ 0,003) 0,0024 %,006% 0,593 0,5%) |3 068
R AR di0rat [ L9 [ 008 | ©,0%69 0,004A 5,547 [0,995 ]0,995 | §,54%
G | OR 0,03a0 L1 [ 9,09 | 0,09%A 0,90 85 9,933 | 2,045 [ L0455 [AG 508
5 |0 0,05%8 | 198 | 0,15 | 0385 0,0 AL 3,333 [ 3,594 13 204]46,341
a [0 [009%] *@& | 018 | 0,114 9,03%% M;43% | 4,568 |4, 96A]3% 3%
S oMY T VAT 10, [9,30a8 0,030 AN\ | ¥,9%4 | %,934] 50,515
T [0k 0,235 36 | 0,0 | 6,583 0,0%5% A3,%59 [ €205 [ 9,105]A,334
4 10,26 0,s5L] 3,46 [ 9,51 | ©,a%A0 0,046 AA 3R [ AA\ US| AR AAS[NR AD
L] o NS L 0,66 | 96996 0,06%% VR ERY BN IS R
\lu\ﬁ?'uah'm; Plaa ™, o AN = 3’13,".\'% Ko
Cer oy 0] GG °/. ’\Fn.\r Qr{.(,(_",b 5




10

\rOLQQ \lLA'b -
uQ'- 35 \OSi .«t

heny = 0\‘“‘1‘ Le- g|g""‘!

Li- 0,068 s Vok. CH3199 o,

by - 0|Ll5 w4
,S\‘p‘ % ¢ ('-\:éy. ) Y ()'11_(‘ o (-J—'S\%LE)*?'W%Q w Wy Wy N
A [ Joxs| o E) 0 0 0 Leotd [ © 0 ot
' (9% [045[00040 [ 283 0,03 |9,015% —0,0441 86 [.A,268 [0 [9 N
Y (O] 0 [0 00 [ A9 [00F | 0,060L —0,0190 306 [ -21525 [-te 1[0
b U\G% 0{5’-5 0\0%\-\\ a,&ﬂ 0||M 0105“{6 —0109%1, Xl{],“.{ -OIH'L“ _'}.L‘-‘-{S ﬁl‘L\o"{-

9,68 [ 0,65] 6,0586] 3,58 | 0,0% | 0,454 -9 0036 29,423 [ —outy |3 By [We 5%

Y |04 [od5| 0096 [ A | 0,24 [0, Zoby 0,0L48 Yhuuo | ez | 84,811 ©3,999]
3 [O0T oD IO [0,175) 0,038Y 2,915 | 5,059 33,1*1%11\{511
L [O6[ORG 0 LS| V2L [ 05 | 03439 A A, %S 9,033 | S9, 1 Aooelb
A O M6IO ] 01300 T AL [ OGT [o,uM% 0,0953 Nordo | 42,535 | ®9,952 WIS
Wl o [ o [OB] 9 056 10,4343 0,1154 o) LU, 346 A6 AAG | MY 406

Vewfetaion ; May Moy UNC= G G4l _bm

Erreuc o A% Jr\ﬁ’( idﬂ”&-




111

QO&QE ° \JT’L

Hoo 18, 241 X T_ 46,643 md

o L, 453 d- 4,%.

N3 5‘50m\,

Ta = A,IL5 ml Mex = 964, 6% k..

Ty = AATA

1

ST 6 [at feag) [ U [y (-—-1—(-—3)"‘*31* Sty ) T My Mo [ X
9 | A [o»0] O 3 000 [ 0,043 - 0,063 3,159 [-%,445 [|-4,963 [3,359
§ 10,99 (0,25 [0,00840[%,8% | 0,05 [ 0,984 —0,0094 4,586 |-A7,694 |-$,9G0 [A85
T [0 [0ouA|0,0A8T 23D | 0,89 0,0%3 - 0,03%0 5,458 | A5,9% |-2,¥5L 3,083
5 | 0,65[0,54 [0,0%84 [ 1,88 | o3 | O,MA _ 00006 G, 324 | 193 [.€,88% |19 614 |
5 [0.59]0,590,09%% | 5158 | 0,39 | 0,)S5 - 0,0033 T390 | -A,6A9 [.A,006 3% 068
A (oMt [0GA[0pd6 [ L,0d | 0,%5 | 0,20 0,048 3,010 | 24,03 [9,593 [15,0%%
3 [05F]0,95] 0,053 | ¥15r | 0,30 | 0,184 0, 0696 G, 005 | 34,70 [ IM [A3 433
L [0,L6]0,6A]0,0%05[ 3,46 | 0\¥% | O304 0, A5 F,G04 | 55,%A6 | 3 976 [50,3%%
A 06088 0,350 L A% | olk | ©,38L 0,660 6,045 | 8%,549]50,588 [56,89%L
we[ 0o [0 Jowh] & 0,06 [ 0,334 0,1926 0 MG, SA0 | 39,013 [56,89D

Veﬁ@m’(ﬁom% “'\“\"\q_* I = 54%,1%9 ,\1%

NG o 28% dbar defonk,

°



o= ¥, A% e A= 0,9,
N 5l 50 wm
Ta- A0S Mer- 5% %% Xom .
T".L: Alhfq
1|0 |y | ey RS ey [y My (M [
Q14 o[ © 3 0,09 [ 0,046? - 0,040 3,5 [-F3aL [-A71]3, 593
R [ 9®035 00040 [ 8189 [ 005 | 0,044 - 90,0194 AMD A3 96 [-F546[FFAL
o T 1O [o0AnT [ % [ 09d 0,91 -9,03%20 A884 | A% 199 |.2,169 [h, 616
= © [0, DA 10038 [ 4,63 | 034 0, Al IR 6,0%5 A0, ¥>4 |-6,546 [A$304
5 [058]0,53] 0,058 [ 53T [ 0,09 | 0,455 -0, 0033 028 -4 563 0,956 15,127
A [ONT[0,64)0,0%6 | 4% | 0,25 | 0,103 0, 0L8L F,605 | 43934 | g9 [23,352
5 10 065[0,M% [ L33 [ 9,30 | 0,244 0,06%6 TTAL [ 33,099 39,160 | 44,094
L 10O A0S 4 a0 [ 0,3 | 0,%0A 4 NS %066 | 52,958 [ 32,198 48,360
A 10,060 0,a8f 0,2550] 3,20 [ 0,82 0,502 0, \6bo 5.3 | 8,984 | Ag o85] 54, ¥
o o 0 [ L [T,46 [ 9,3%40 0, 3LC 0 A8, 934 [ 34,754 54 013
\J%ig\‘mo‘f\:% v\n-&“\qﬁi‘{(—: Sl)\,"SA ):’\‘T\,
E"'{m" % llﬂ cL J\)M A—ﬁfm‘t -



113

\[O{PP_ s \JTb

He = 3505 X T = 13,299

o = ‘5 09"‘# wee o= 4|-5Nb

9% - € /LS m

Taz 3, %‘LB rma Meak - 6‘53,&&% X

T.-L: “ '\'}L\ wd
P % ¢ A.é" @) | W 11:%_‘% (2 QL@.,O Luw ™ Ma My | N
9 |2 [opa] o 3 0,0% 0,036 e oxe AAL  [-A2,060 [v3cq [A,eaL
R 1083 |038]0,0040 [4.89 [0,05 | 0,099 - ,oo?:t 5,255 |-29,689 |.6358 [916Y
T o9 [0 o0l (49D [ 0,09 | 0,0 - 0,050 5,56) [-99,388 | 065 |A5328
© 1068 [94%[0,0341 | 68 | 0,an [ 0,00 -0,02%6 6,649 |- An,L5%]-0,3%0 [ 31,915
5 [058054[0,06% [ 888 [ 6,30 [ 0,050 | 0, 00r% 525 [ 4303 _LB\U’\ 3,5
A 1ovH0,58 10,09% | $,u4¥ | 0,25 | D, a7 0,0%a9 F 86T | L6Lob [8,058 3 A6
3 JopF[05¢ [0, 13 [ 3 3T [ 0,30 | 082% 0,07 3,59 | 59 461 FJ 4| ARG
L (06 )05 [0835 [ 406 [ 03F [ 0,184 0, ALAS 6,928 | 933 AoA 5\3 54,681
A Jo6 [0/4 0350 | ¥,% | 0,42 | 0,334 0, A0 5,426 [ 235,08 [ A4 5%5 SH Aot

\\eri({;uxxow% May My 5 NG —
= 654915 Y.m
EI’T‘E\.U(‘% G-')IA Q{D -\?QK éegm&.

153, 403, M BL 4 (5F At ©,125)




T4

\JOCQQ ¢ \ITL\:

Ho< T} W20 Xk To X 456 mh
Ta- 0\00195. mH o= 49 33
T,. 0,91 m
Ty~ 00K Bl By S Fom:
T = 9739399 Wl
Al 0.%4¢
3

oy § [ | Y 0 U-}U' T, Mg, T3 W, | Wy Yy b M b [ Mg f | Ny e
3 [ % o | 0 0 0 0 0 0 0 0 0 0 0 0 0
T 039 hovdl 0,05 [0,200 [vtoFd [ 6,099 | 0,AA5  10,0U5 oMb |- [-08%h | -45,59F G99 |sasy | 01% 19,045
3 [ 9719 o puoroest] 0387 |0 ¥t50[ ALyoas | 0,6 0,08 [-0,0%L | 9,363 | —0615 [-MMT Wb 224 1L 08 [ 0,19y [0 A3L
b | 516 D06 O FE] 0,550 [0,53% R o6l 0,806 | 0942k |00t 2O 0,58 | Ao, A%l [35,130 T 5 | M9d6 | V156
T R SRS 0 o5 [ 0,660 [ Mo [ dioet o5 [-oobd [SEIBAT -9,502 1 -, 36,100 [ 53,35 [ 3\ Cuacs
i Tou B[Oy 0 16 (oA [T [ 140 ] 0% ~ouho [ Aoko] ot |- ym3 [ 80pn ] HestE] SiS) JBLY
T TOR DOE[0 oK 0,563 [0,3654 | Worik] 236 | 0,49 | -0.0l] 055 | o Neou] — 21594 [l 39| tol, boo| Wb 0149
) DUk [0 0ol 01918 0G| 18,668 ALSE 0,109 [ €,043 AT 0,40d | 133, 36 0t A8 84§ | 5,91 0 oR¢
TSR Sl 0 ey (o el | ysut 0,20 [ 0,0 SjoL[otst L Sy 1ébol ) IR
T o T & [%oeon] hiswu [ 0,125 [ ool EAW] 0J53 | 3,7 ot osh [ Metld | £3589 1 7,13

V&\‘%Qﬁﬂ)ﬂf “\A+N\1+“\31‘ “q -+ 9._.“-4\ CCH-C’I.fCS) = 1N-1_ (c'{-f CZ) -}2?\[:9’ C3 o 'Squ'] 161 J'Wl
Evc2oy Sllq °[m .%af Q){.d.b :



He. 35100 X T . A6, 64D
I"5.\’.-:. %.AS‘L'«? a= "F,04
C= |5‘L ALV
T A 313 md Mex = AL ABD Ko
Ty = ANTA md

15

z 1 _
Ay e e |v |y GRS Byr g} w - | ™ My | N

9 1A 0 3 0 T 0 D,000 0 0 0

3 (0% 0,0000 |3,%) | 0,0A 0,008 0,0036 3,508 | ©,060 | A4AD 3,504
T | 049 0,008} [3,¥2 [ 0,04 0,0% 0,00%9 5 9%5 | 5,025 | DO 9,9%)
cToed [0:05m |5, 8 [ 0,09 | 0,03 09,0288 3505 | M,553 [l w334
5 193 ,0588] 5% | 9449 0,2LL 0,0 L0% 70,588 | A3,6A8 | M, 65% 28, 3%
o |0 0,09%6 2,4% | 9,34 0,A%% 0,035L ’3%5 | 33 A0h [43,346 A0,355
3 [0 o, e | 0% 0,1 0,0 ANG 3320 | 08,004 [A+ 506 84,43
3, [0, 0 0%15] 9,26 | V8L 0,345 0,0695 AA,800 | 43,633 9,230 | & 494
A 026 0,955 e | 0,94 | O, AAG 0,090 5,008 | 91, 165|136, M4 34,132
e 0 QM| L 0,66 | 0,99 0,41 %Y 25.%95 | 80,131 50 ALA[A00, 6

Ve ctaion. My, My, WNc = 686, 04L Km
€ rren T hax Aeﬁm&.

B




116

Vo'l ¢ \L’fo'

He- 33 A% X T. Ab, 613 aed
Mz ) A456 A oLz K304
Yo 5,50 m
Taz A 918 o Merk - 663,410 Xm.
Ty = AV o
& 1
&% %D (@€) | \ ()i‘;_,&\x L”‘_—i)g(.li\)_ ng;.q 0 M, o, | N
3 1A 0 ? 0 0 0 0,090 0 0 0
(033 0,0040] 2,980 [9,04 0; 00% 0,036 %, A09 LA A»‘%'L& % AQD
T [0 0,0A0% 3,99 | 008 | 0,033 0,00%0 S, Gob AN [ 1,946 [ 606
6 0\5% D\OBM\ Qa)m 0;05 Q\Q""’% 0,0 A% %‘0!\'-\- AO\%QQ 6‘-_\:*‘. Ao X 1>
S PO  [00S88] 3,58 0,45 | 0,A%0 0,0 159 5,999 [Nt 891 [10,938 | 36,620
4 | 0,43 0,006 3,41 | 0,40 | 0,A96 0,033 Ay 6V T80 3% [, 63538139
> [oyy O3] 93% [ 0% | 9,18 0,0 446 A S TL | 96,115 [A6,ALS[ 5A,AM
Y100} 0,M15] 9,91 [ 0,40 | 0,343 0,06%5 Ay 906 | 40,944 [25,595] 64,93
A [0 A6 01352 146 | 0,54 | O 8AC 90,0920 35530 | 50, 499 [ 31,581 | 9,463
Wel 0 0,33 L 0,6b | 0,539 09,1111 AR, 973 35 93 | 4F,013[ HA,3%1
\JW{Q\‘QQX\'OV\, - Y\J\«-V\ia 05..‘\((.. = E:L\?) \ 5..&3 /t’h'\/
Crear 2 0% 7, ,\wr étm_




117

\nle Vry

oz 44300 X+ d-49 9

Taz 0,00 432 wh T< 2,486 A. 23 ¢

11'_-’ \‘)\'539'{ H\\-l . 3

Tyo 0024% wh Vlogk- 564,923 k.

Tuz 9,399 ww

taz LS wm

LG, - 1\ gm

Ly = 4 AA5 .
N ooy g 4 Lf ¢ J-E'L Ty Mo g ¥l L4V “13 PlLl \rq* N2 4 N-}f N;»
9 ] o | o 0 0 0 0 0 0 0 0 0 0 9] 0 o)
T [0%0 Jootd[0,5 | 8,200 [9,20%9 | eih00 | 0,315  %0ub |-0.49 |-13,%60] - 0.90F | -6 403 | G400 [6,0FS [0,219 [0,0u6
% [0 [opuio[006t] 0,3%8 [o,3459 [AL W5 | 0,634 [ 0,090 [-0,085 | 2 £33 0,646 | A48 |05 [ XF359] 0 %o [0, 136
¢ [o68 foodsfomte] 0550 [o,5316 [ 14,593] 0,99y [ 0% [-0013[-9,228 [ -0 poy [-No Tt [36uy [ AL Bbu| S86 [ 0,26y
s 053 [0 ASAYO, D6%5 |0,6636 | 1\,539] X, 09F | 0,457 | -0034 | 5254 | —0,540 | -5,586 | 98,013 | §5,066] 3151¢ | O,u1
h Ot [eanPaniy 0,88 [o 1300 | 55 18| X241 | o M3 [-ooM [-3,¢65] -0,139 [ -L2u6 [ 95228 [ 000 | 3624 | O boly
3 [ [0a06[03108] 0,363 [6,2630 | TH6AS| Aibod [ 0200 [-0011 [-2,533 [ 0,464 | - 1,943 | Mo 83| dos 42| W13 | 00
2 [o,ub [onsloued [ 0,925 [0,9301] 39,599 AiSe3 0,245 [o0ay | Xi628] v dot [ 1,992 [ALOuu2 A3 30| by MS | 049
4 036 [0,60%]0,50L] 9969 |0,9Fuly | 3A,00F | X;5%5 [0,725 | 0,009 | LA#1 | o, duL | %1523 [T uug[ el 30l Thles | iy
L0C [ 0 Jogeetiobb]| 4 L 130298 625 0,230 [0,029] 4,425 0,459 | 11841 [od uf A3t L858 | 9,869

Yl Wty Wy My D (,CHC1+C3>‘ LN (CHQ\) + ANy G - 610, 41 bm.
g|‘3 % %r Ryl -

F'_'r’(‘Qpr =




118

Hoo 25,072 & T- 13,09% aa

Moz 3001 ad A - A DAY,

Le- 6 AL5 m :

Taz 3,800 d Meyr = 08,139 k.

To- 4430 mA

2

S R el S T S [0 O B TV I VT VY
9 1A [oaa] o 3 0,0t | 9,046 - 0,046 9,552 | -9,940 |-2328 [35,352
3 108303 f0,0040/9,89 [0,95 [ 0,039 | -0,0%3 5,46 | 15,035 [-4,6U]F 098
T 1090 00483 [939 [0,09 [ 0,034 -0,030 4,080 |_A6,396 [-5A%4]Ar AL
o [ 0,68[083[0,0311[2,68 [0, OMO [  -0,0486 A,%30 [-40,35% |-3,4%3 [ 45,97

0580540 ,03831 9,58 [ 0,49 | 0,45 |  0,004F 9,3% [ 0,943 [0, W011%1,55%
A [ONYVSR[D0936[ 3,43 [ 0,95 | 0,49% 0,034% 5,13 [ AD044 [ 5,393 [ %040
3 10,54056[0335[3,% [ 0,30 | 0,93 | 0,046 5,520 | 43,94L [,280]32.5%0
v 1026/054[02825[ 2,06 [ 0,%F | 0,934 | 0, ALA5 2.02% | 61,656 20,393 33%55_1._
A [026]0,4]0,3350] 9,36 [ 0,LL [ 0,334 __ 04 AFRO 2943 | 9%,563]%0, 9 A4,
M o0 [0 (0,33 4 0,46 | 0,362 06,3046 0 A6 BAH 59 193] 445

MM- ?’\1+ LN fa &}5,%3 _JCfH\,

0,41,

Jic s




119

SUPERPOSITIONS DES SOLLICITATIONS

Slapnes Lantick 532 A 0PA $3

ol2s tom bunaceonn cles Jg‘tdca /S‘l-ﬂm?u&s - ales cﬁaf verd gales

waw ol dorneds C- Aegbos., s eleme .Ahad&'zaux
¢t he omenbionnes Joon  ces ConbnaiSons sles Char 74

b fa babe  du w;/cuwﬁ de belin en %}um

G +Q + E

086 t E

-&5 !fdl de lacccl&m&‘m verlicale ddes aux dec smes /-fon,l‘
Anclus comme Al .

o, Combracson ( G+@+E) &mf,nmd lo Cotalile A ,&1
cﬂmgc d&x/‘hl‘akm aunk c Ja Chwm Du \
Gue cetle cha 19{ d cxf&xbabum et tout ‘a Aﬂul; Am fwﬂd fc. :
unt z‘m.n.ok /«a!lﬁc de celle- e ( enviton 40 a 607 ) qu.l' l/c!.—-
kwem fnu’eam Leflef des acteliakas 1entscolsd
Auismes . din Oom binacson (08G+E) Lenlt ompl de In
Yeduthon de & e&u;e mﬁ&a& W At Jhodui a Cude do
e de Vaccelungliod valical. . wlar +E froomd A frendhe

n Comple b revonblily dv chagy gamigua crbanl o
i ﬁéﬁm bt de Con predion a@éﬂ L veite . W

azc;d' pllnts P wm&ndomu,&nl' donnes _Sowus )4‘”)}4: o
l(aflosucx. .



120

Nivtow | G () [ QY | BCE) (03645 [0,96-F |64QaE | God, LQL| M (4.w)

g [9,0%6 (035 [3330 [A08 |42 PI WG [ 9 39E | 5,568

T [BuE [0 1,395 [PRI68 [TAE 55139 [Aypul [0,3%0 |

e © W56 [ Xofh X6 B 300 [ nud T34,363 [)4 653 [A, 963
X S [ ahOul] AW [55, 669 WENCE [ _X uda1d 53613 243 [ 3,111
3 [H 135,036 n938 3, T [ 5% 116,363 | oy 20 Wl

& | g P 2900 [ d 133 [F3MWh |15 62| 805D | 3V AR [ A0
3 = v | B [ 3,08 [GL,69]19,814]-35,55% wﬂﬂnp %3 _mmﬁmmm
A 133,256 [ 3,138 [0 103 [Ro® \ot[ 8 13k [T 35913 (11 [ AT, 5

29-C | 49,685 [ 3,656 | 94,083 430,431, |-54,335 Ak Wl ShoA 1,264

_\

Nt | QU8 | QW) | S0 (98642 036-E |GelaE| Gl 2| M (kw)

T [Pt [N 2990 [Acgy [R4 [A2 A6 ]9340 18,563

. Ve (06w (1395 ]899 | 1,04 [ 33,29 [Ay oul 0,90

S = b (41 3% [A08% | 36,426 [ D000 [ -2 kA | 3w, 5063 [ 28,653 [A,363
= 3 [3A9u6 [MudY | 15,663] L\ Be6f B\ uiL | 48,596/ 93,23 ] 3,210
& m W |%5,630 [N [ 36, %L ] THAU {603 | G Lub] VR | Y Uy3
2= 3 |99M6] %000 | w03 ] YA Aoy 25 uel] RY,059[ V1016 | % Mo
Z | o, [23,806 [ 3,29 | 6163 ), 125 558 | M 4e6] %518 ] 4,998
X [2B356 [ 1, WiT | o kod | RoR A0t | -4s, 293 [M8, 3 | 1, (8L [ho, 04

L-0-Cf 13,68 M“p!,# 34,083 [AT0 33915+, %35 [Aub Way sy, 0% [Ay, Loy




121

Niveaw| G0 | Alr) [E(4) |086+2 [08&-2 | GeQs= | gad2Q | " (km)

T [D0fC [0S (3068|3933 [1,093 [B39y [3 3% |0,5%
T8k 10,638 [3 50 |59 120] S 006 [12,u5h oy oup] 0,995 |

< [ ¢ [ 350 [ X o8 [X6,5L¢ (30,33 [-31663 [34,995 [ 31,53 3 015
= S [dauee [AW3 [T [13,5R% .9 auy [ W0,263] 13,243 | 3,2
i W b 145,630 [ AR | T8RS 3u| a9 [ 5,00 | v 456y

& | E [ 3 934 [ 2000 [ 50,575 [T |26 Tsk | 82,351 | 30,5%6 | ¥
S [\ v (33916 [ 3,249 [ 64,330 T 3061 -3F 204 [400,u63] 36,599 [ 105
i 4 (39,186 [ 8,130 R [Mo I |10 TR [A20 Lo'f] L8 [ 215
€-0-C] W,6%5 [ 31656 | 93 wio [A33 1A% 5 an [due, B2 51, 090 ] 11,3 F

NiRow| @lt) [ Q) [ E(E) [036+8 [08G-€ [6rQ 1w | Gi2Q] MI(tw)

9 190% 0% 3,068 [10513 [L293 [3,39y [ 56 [0,5%

= %[ BDAC [ 0,688 | €,5ud (29 o[ 3026 [41,usA [Al0u2] 0,995
= o | A5 | 4,084 [46,5uR | Jo,u33[-2, 663 | 31,085[ 8,653 [ 8 915 | ﬁ
= | 3 S el 36,0 13,5381 W10 168,11 3,204
: b | 35,6360 A% | 3% 9% [ 58 Au AT, 319 [ €S a2 [y, B6l

& | > [3 39,396 51000 [ 50,5%5 [Ta1300 6,350 | 2351 ATE [,
2 |7 |2 [ B3] 51000 [ Q4 33l [3ub3 [ e [100, w6 Tei5T5 | % 205
4 39286 [ 1w [ 1 [Alo AR T-F 308 A20,uaf| W B[ 145

10C | 1685 3,650 [ Duto[ B |53 F21 306, U2 Sk 02 | 4,63




e | GG | QU [B () [98arE |oga-2 [A.Qee] Gubi20] M)
9 [eks 0125 [9,5%5 [49,503 [3,343 [15,3%0 [A6,u35 [-93Y
T (935 | 0,688 [a8,62 |3 300 0950 (w639 A [-AGE
o | P © 130595 [A oM [30,u?3 [54,399 [-6,059 | GLotS (M 811 -2,%0}
= 9 [0S [ AW | us st [H5,348 [-44,990] 31,190 [ 33,u12 | 3,00A
w b w985 [A3Y [ 2,083 [FL.395 [ 10,039 [A98, o] 16 31 | 10 QW]
& | B 3 | 5%,065 [ %1000 | S0,uL3 [N11,095 |30 134 [ Ml,508 | 5h65 | DLubb
Vm = U [59245] 2,249 [ 9% 6o [4us, 066/-50,23 1, [153 431, [ ©3,908 [5% 9
4 R, 005] § U [mn,33%[A69,392 |- 59,131 485,595 | .14 | 904
RD-C {99,373 [ 3,656 [any,332]485,035 |43, 613 | 106 363 | 271,3¢6 [256, 380
Niveow | Gly) | Q) | ECE) [0864E [036-£ |Ga Qe | Gt Q| M (k)
8 130y [0S0 [9,595 |83y [Akse [A9,6F3 [aoay [-180
- i ey |06 [at,616 [49,4%Y 435 | 33,598 [yt [-4us
S 6 Moy | Ao%h [30,u39 [us, om0 [A5 946 |36l [M,5on |_OL4aR
3 5 [90dul [ WA [6B 5L 63,019 |39 |&%323 14,060 | 010l
< | £ W ]9ty [ A8 (61,08 [ 93,27 [ 40,900 39,309 [1%,5%0 | B, AbS
=2 s 3 1%W,61y | 9000 [90,uM3 [doy)9un [-55,Iul [M3,06F [33,024 | 14, F0A
L 36y | 3149 99,60 [1g ugt [-69,959 [Aan, 653 [ 3wy | T s
A Juooy 9,18 [Ay 332 [1u6, 45 [-$1,103 [A5c 94| 13,030 | AT AGl
Lo f50,533 [3,65C ML, 32|45k, %58 ]|-45,396 | 468,524 | Sk, 920 13626




Niveow | &) [ Q&) 084 [@+Q Gl 2Q | ¥ (tm)
T Bote Joas [toe 926 3% [oiued
T T [A3228 [o 688 10 5%3 | 13 90y TL04T 4,503
2 b [MAsE [Xeth L ELTEYT 8653 [1,u5
S P B et [1,91 B U3 [5I40
o Y 5,636 4,123 10,309 | T} yy 11712 [ 5,631
s 3 29,946 [1,000 EEZIER A [T 6o
T T [T30 [L,39 T M3 | %,135 36,589 [0, %oy
A 39056 [3 038 3,405 [ LA, 63y LLARL 1148
L-0-C 43,615 [% 656 39 348 53,341 SLof2 {49,904
Mivwo | G(4) | Qox) 024 | et a2 Q[ M (tm)
8 1981y [9,25 1,933 oy 2001y | 0,451
T [Ayo6y [0,08 M5k Plids 14,330 [ 1116
2 6 Aoy [A\of] Aly563 143 135 A9 Sob |15
i S [ M50 [Au1 EREHPRES Ly, 00f 3,7
S M [Teuty | A3 AT 137 13,570 | §,LST
2 3 30610 7,000 M4uB] 3L b1y Moty |13
e Ty (200 ] 34 [5C,3€3 Wt 9,500
A [ hoAoy [T\uR 2093 {11, 5L (3,05 [, &40
LOC | 50,523 [3kSE Lo, W6 | DY A3 5441320 {25,415




4

Niveaw | G0x) &) [ E£() [otasr [03G-% |60t [Qst2Q [ Mk

8 [Mors [o\4oo [SieM  [AULY [3,20A  [atiert [MudS [ O%1)

| e | [ ™o [Ak0 TAsiisc 199,uul[-2,068 [33966 [A%,Mho | 3 05A
3 ¢ ] 93,005 [A¥b0 [%uS [ U819 [M30] 55,100 | 5,284 [ 6, TM
g w s | 1330113 [utx35 [\ Cls [C1W TS [ 365 [3104T | 20y
> £ h | 35,395 40 [ G300 9% 542 [_u0,22C [Aet 333 [ 39,30 | A o)
ol 3 | Wh430 | 3200 [92,13C [118,63% [-53,304 [433 A6 | 45,330 | 03294
= 1 | WESR5] 3,550 |WF,Co [A55,F28 |19 592 [ A1 3B5 | 54815 | %o,6ol
A [ S5,5% 3,900 P, 558 [ATF, 862 [_Aop,054] Lob, 136 ] 59,560 | 37T,644

LO-C | 53,uh0 5,850 [A30,94% 119, Lds5[ 423,449 [ 136,20} G640 [ L4390

Miveay | QU | Q0 [ E0r) |036aE | 03G-Tf Gz | G442 Q M(kw)

T [Mors Jooo [5,6M i uld 3,204 [Fholb MUSS | 0813

. T [FMo [Atoo [As 56 |19, 440 [-2,068 [ 33,366 M Who | 3,054
T ™ [ "5 [A T30 [307265 | 48,319[-M Foh [55,200 [15,4%1 | 6,34
7| § 3308 [8/a3 [, 615 |- T A5, 15| 31,008 | M3
b 13533 [ Tifo [69201 [ 9%, 50 [Lo BRE [Ast 3 30 74 | A %)

S W. 3 W490] 3,200 aﬂ.rr&m 115,6%%|-59 2o »ﬁ.ﬂﬁr AR m.w_e&)
£ |- L | whSTS | 3,550 [Irk, 660 [A5S5, T8 [ 39,592 ACY 195] SA 315 | 30,60l
A | 54,9% [ 3 %00 LY a5 [ITF, 61 Aoo 054 1oL, 18] 53,560 3692

LoC | $9,u19] 5,350 Vo | 11T,LES [ 123,ui9] 136,10} Go o | L9139




Niveaw | @) [Q) [E4) [026-8 [0aee [av@eis |6et2Q | VI (Ew)

OIS o4 [S005 [3,30% [3axt [3¢)W20 [mvas |-t

ARAAD [ A doo [uL S [-402F [94ued | 32,325 [ )R, W30 [Li22h

1B [ 41 [18,419 [-9,945 | Idou3 [ 53,44 | 158 [ 593

I romeay T

Vool Vi

19,300 | 21290 | W53 [-20 4] G5 8 [T¥6,9¢4 | 32,048 [3,526
35,395 [ o | 65,034 |-36741s] WUt [Fo3n6¢] 38 1A [ 4,561
Lo | 3200 |86,6%8 [-93,18¢ | M34to | 434 318] U520 [\ 082
LESE 3,55 [409,83F |- 363 ALK 906 [ 60 817 51 945 [ 0,636
S 370 | 3,900 | 431083 -0 Azn] 411391 [191 3¢H 9,560 0,921 |

s o R I S I s 1

B0.C 59,40 | 5,850 165,917 | -An aan 30, Llo] 134 M| G6,L30[A, 038

:

GOr) | Q) | ECY) | 0362 ] Ofak| 6aaatt | G2 Q] M (hm)
Sy 10,395 [4360 [4,8LS [5,5L5 [, 166 [5, 4L5 |—5,u3s

T X339 [3,998 | 1,431 [A0,433 [Phaud |9, %% |-3,81

10,994 | 4\6LS | £ 138 | X055 [A6,53A | 20,5t4| 2965 |-3, 560

\Jo L'Pg \fl. i

fomeaw

M0 [ A T R AR 8434 (13,105 [ 13, M1 2633 [30%)
A0\ %50 | 1456 | A% eRe]- Ly 2863 086 [3€,592] 38,3351 [ 1, 4ho
49,b30] 41364 [ 23,51 [ -1,950[33,158 [ 45,545] ,¥8% |-0,9%7

o] e = | en]| | e

L5 ] 103 149343 [ A 385,854 |Sh,38Y 15,54t | 0,623
15,913 | 290! [ 36,131 |28 644 5F #90] 65,080 | 29,458 | 0,358

edC | 49,3 [ 4 5u8 | W3 L3 [ A 3oL [GF Ago| T 090 35,360 [ 9,335

Miveo R () | QUX) [ 2(r) |03e-[ 086+ i] Gelae] a1 QM (dm)

Got6 1022y (6365 [ Shy (M M6 |1 EA5[6195 31,451

AW [oert [XIB[ 09 [1g g1 [ 3,61 10,083 |-16,015

i
2

21,660 | ©,9%0 [ T611T [-16,58D Ko AUS| 43,8 A3 82y [-24 3of

9 IXY] XLBy | 5T o0 - 35 To,utq | o, 360 3% 543 | 14,134

29285 | A5 [ L FATH-CEAuA[ 9 143 [ 363,630l 14 165 | -9,613

\/mfpe \!'-Ll"

1,61 | 239 Paoaut]-3h 38 [ ] S0 6ll] 2y Jis | €669

| fomeay

—

+5,313] 9% 3 cfo -t 35 V6o, 16,524 1,543 | A290

Mol o (e ot

9] 336 [ 0,549 [-Aug bRl A3 3o Tol 534 B1,642 [ 5,110

S
Ly
)

(e

34hS] By oS5T [ Vot 3t [ —rjn 3] 219, 208 [Tho 353 19,315 | 6,335,




126

Nivtaw| @) [QU) | W) [08642 [086-F |&+Qat|a1Q | Mim)

3 Gonp [0y [AO%L [630% [1333 |R)1% [G6195 |0y

= 1 195w [0,64% [S5,566 | Bon0 2,308 25,526 [H0,083 [ 0135

> b 21,660 [0,990 [40,632 [20.810 I-0,56k | 14,322 | 1AMy |99
b m N B S A A T R T R B R TS
o2 [ £ [N 13813 PiSst [3nud [ 385 9,08 [US30r [3105 [ 11633
S [ [ 7 Twon B30y (31,638 | 50469 [A,589 | Shots| T 165 | 1163
-z v 115299493 [uh,5%0] 02313 10, %13 | 62 ,uR9] 14 AT [ 3NS5
4 (WA [Sogel [T ¥ [-16,350[ U3 [¥ S | M3

£-0-C 1% ¥ 3,293 [Coag( | 96,298 [ Bu 19y 96,052 | 2640 [ *389
Moo | 6E) [Q(F) [ECE) 03648 ] 026-C  @eaqt | €A 2Qf M (tiw)

9 S5 105 (2911 (6126t (2,20 [HuoR |5i46S [9,3%0

—1 [T [3M1 [0,835 [5,566 | 11085 0,913 [wman [<¥3 [0,%s

2 € 70,991 [0,XuL [10;651 [I9,ut5 [-A 339 [1,%925 Pt | M5t6
71 3 T3 I [An [Fholo | 1,6 =598 |31005 |95,108 | L1335
o2 | £ L[ 26%50 [ 1,383 | #1iWd [ 3% 849] 040 | L1 551 | VB, | 2,430
=R 3 [40,630 [4,55% 31,639 [ T, WI]¢,9%5 | S3,9C0 [ 14,48 | 11023
i 292500 (AR [ ud St | S9,6H |13 561 | 65,308] 1L, 584 | S U2t

o 25, N A1®9% [ 50 €64 [ H,619 [20,403 | Tridos [ 18,115 | Sey

2-0-CJ 99408 | L1860 | Goi29¢ | T 22 |3 340 | 254 [ 3N, S2yy [44,059




©°7

Niveaw| &(¥) | Q(r) 0,8G @+Q |G4d2Q] Y(ka)

% 92,030 | 0,400 MLy 91,830 [22,930 [Ao U424

T [0 [ 200 1131 36,420/ 36,960 [ 29,06

s C | ue,uio] 3460 MMt 19,830 [$0,562 |55 A0y
= S [$3,6oo] 1 5%0 L6,3%0 63,0 [ 6l,036 [ 97,468
L |Meit% [SS6o Sb, 631 F0350 [Thuer x5 31|

& 3 [%1,3%]6,400 66,33 23,330 | 99,660 263,548
2 L |95,%0] HA0o J;.‘H.»wn. Aol 23ph0d,630] A% 235
4 |29 ol v Too 140k K 56 I8 Mo [137,009
0C v iy [X0 400 95,534 19, 5ay[ 434, 53385, 10%

Mivean | G(H) | k) 08& G+ | QALY W (k)

T [2335 o400 SR 1335 [ 2345 |31C69

T [a9,40 [4k00 25,uLd 0,440 | 20,63p 40,15

. 6 ghﬂﬂm 4o Pfowﬁ 23,015 94 36! %w_msu
—* S 173,260 [%,29% 26,608 35,550 [ 36,008 [303M)
. b 49235 | 1 Ho 31,438 L3045 | L3534 [ L4138
B 3 L3 o] 3200 BRI 50,410 | 54,050 [ 52, T1L
S T 5445 3,550 L3 4% §435 [ 58,415 | T o4l
4 61,360 (3,900 9,188 66,260 | ©3,0u0 [ 95 2
T5C [ 63,v1] 8,550 53,350 031 [P Lo ¥ 415 ,00F




28

Niveas | 608 | QW) 086 [6vQ [aitaq My ",

..I\M_.. Q MoA§ |0 Yoo A Agas TM,098 (AU (A LSy
: T At M [4,A00 23,622 [A%,140 [A€,U30[ A4 [L 436
b1 C [ 13,105 |A, 130 AS,56h 14,935 | 15,281 [FY S | 302
= S [193 [1.190 93,440 [31, 590 [ 32,048 11,365 | Aot
3 4 [ 35,395 [1¥R0 19,546 [39 135 [R331 ["%tto [AT330
2 T [y (3,000 33,492 Lu4i690 [ 5,330 | L4 oul {44,118
> 2 [ uhsss [3,550 78,068 [51,435 [54,8u5 34,003 31,414
A S48t (3,900 L3 9ol | 58,780] 59,560 33,534 |3%,666
toe | 39,43 5,850 Li+,558 [65,29F | 66,463 [ 50,326 | 50,501

Niveow| G(F) [QCK) 083G |axq [QdLQ M
< % [Aols |DO;4A9 B30 |A0,63Y [A0, AR O%L
= T sk s 22 5F4[A6,3%0 i1 Aoo 4,066
] e (LU [ASW 26,973 43,033 113,395 L1008
= 5 [2bhyf 1398 91,3319]139 A12] 19,601 1,191
4 [32,013] L, 9) 25,2 35,438 | 35,310 1,596
& 3 31 330] 3,354 30,085 | WA,08) LA ¥oA b Tols
3 L3133 18 34,526 | 46,954 [1Li+,695 2,001
5 A |TO 9% 008y 39,049 |54 010 [S1 953 3,9L)
e 53,316, M1 3,433 | 60,098 [ 61,323 AL 9RY




Mivtow | G(8) | QL) [ BCE) [08a4% [08a-E |Gt | G Q| M (bm)

MAn91 0,25 [983F |20524 [odyd 93,119 | 43,591 |-\ 360
23,690 (3,004 3,495 |34,955 [-3i4tA [ Aoy | T35 [-AetL

E’e \[ LA3

Ivumean L

16,4t | 5,655 |3 4o¥ |52,343 [Aoues [ 63139 | 31,963 [-2+5
2,185 | $,015 [h6,530 |H1,548 [-20)541] W00 | LLMs |3 M3l
38,920 [ M0,434 [€3,979] 05,085 |-31,373 [M12,997] 54039 | U Sit
L45,26F | M 935 [ 01,39y [ MO 408 |16 630 |ALOAAE | 59,63F | 3,U2U

A

51,67F 43,555 | 400,606 [Au4, 30T [<39 30 {465,318 | 6F9L3 | AN

’\.lo

G0 135 |2y, 3FL [A0F, G [465,956] -3, 636 A%, 863 (], 021 |52

s

390 [4€,189 [ F, 816 [430,3H4 ] -55,2643141499] 100,024 Ao\ M6

MiuQou, Pm&u Q) mm\l 0864 |ORG-T [G+Q+z | G LQ| M (k)

Aoudl [ops  [9,9% [Ma3L 21502 [ho61q [roagy A SR

A5 41y (k65 (29433 [ uae [-6,33Y (36,00 [ | 2,85

u

Wabh [ 31635 [ W)4o} | 4T brol-ASAL | §30] | 13,418 | _ojuLt

95,459 | 3,68F [ 46,530 [ 66,6516 4od]| 15,3%6 | 19,583 [ -4+,

20,054 | 41623 | ©3,939] %R 010 2332 [ AR, 653 | 35,599 [3,16L

A9l [ 643 TSL, %95 | Mo 4y 9[- 51,339 [ 213384 | L) b6 | §,051

Iromeaw

\IO\ZQQ \1\_ A%

rbu’:(/‘ p/fj‘.-ﬂ

39,836 | 6,318 [Aoojbhb [M2,545 | _cr Faa [ At Uo| LH910 | 9,013

46,119 | 3 [AXF3AC [ASL, 199 %o, %33 [ AT 35%] 55,005 [AL535

<) A

o
—

SO M 13,13 JANF AL [ 465 A6l [-ToyuC6 [A861151] Fodes [ A4i3ue




130

Niveaw| GUE) | Q) [E(X) [08a+e |08a-% [GrQaE |@+42d| YIlhw)

0 s5,25% [958 |3 w5 | 21200 | loa3s | 13,44 [A5639 [ R,%0

o L[99 J0,924 [03a83 (04360 3,652 [31Aes [Lhi06l |36

= € 30685 ALk [A9;630 30,548 ] Ly 102 | 5,303 [31,423 _©\3%%
# m ; M_% ”\_wj T 063 [30,177 [ 5% 335 | 6339 | ko\ 09 | Aj00b |
n.,m S - | 513 [ 35,088 36,906 [ 1,094 | ©5,5us] 13,915 | %59
Fle 53,353 3,639 L3133 [13,0%6 [9€,343 | N 149 [ 630t | MM
[ v 1o 53 3,937 [ 50,833 [ 19,765 [ Foo TWL[FAS ,1a30] 65 417} | 33, %%

pl. B9 3,265 [ 56,397 [ 96,623 | 43,515[X30,936] T 65| 99,5¥

OC |91,562 | 4, 99% [ 56,292 | %050 [ 125, 34Ljanb,352] 98 ko] T

Niveow @(¥) | QLY) | ECY) |0fase[03a-5 [ @4Q4E Gt 2Q | M (hom)

9 [M3%s5 [oueo |95 (93433 [69uF | hudo [AduhY L8NS

N (29,629 [p6s [ 30d3 [ 36,986 [Joma0 | iz 34 4y ]-tered
A= bl b %393 [13B 29,634 ] 5445 [M,340 | ©A,056 | Lk Hho [-15,:390 |
w 5 |9 453 %633 0t | 66,39 |11 258 [ 85t [ §2, w1 [ 193

¢ |3 L[S 90391 | 35,088 [ 31215 [A1,049 [DF 206 | O, ¥5F| eI
..w s 3 o%,035] 3,680 [ L3N 9,281 [M4 115 [a45,508] T3 00k | M109
= w M}}& LuosL | SONTE [0, 636 11,881 [433,408 [ 33 | B3] o4y F9
0,440 | 4ik%5 | S6(9L| 119,710 15,436 |54, WY 35,3497 %1380

L0.C [MA, M| Tl [ 5¢,391[Aks, %131 31,04y [ A3y 0 149,11 rm_:o




131

Miveaw | Q) [QLE) [ &) [08a+E |086- |GrQat| Gyt 28] M (k)

3 [mywafoeed [T 14680 [6A9¢ [45,233 [A815 |54

H 4 [26949 A9 Payere [3u,A95]9,233 | Wiy [43ASC [ D4

) 6 [36,u 6 [ 1392 [M 30 [U,381L[Aojuto | 5%,060] 39,946 [ 64k |
= m s |h6,003 [3%% | 95119 G1,534[M 013 [T5,560] 50,59F] -0,356 ]
£ 4 | 95,530 ] Wbkt 33,362 | FhA6| Mot | 33,519] Ghikok| T3

S| 2 3 [ 65053 | 5343 [ 4A09u] 93,y0] 20,951 [AM, Soo [ T yEE| S0 260
B O O e Y T P R L 7 U T K e VR
A 95,585 [ 6,549 | StyodF [M2,545/44,304 [Aubis]| D30 | WO

L-0-C [0 | A8 | 51,030432,864 | 11,393 [Ael,33H Aro216] 8415k

Nveaw | G [ QY [=Ch) |086+E |08G-& | §4Qa| ©2Q)| M (him)

8 42555 (0,224 |haul [45386 [Aonor [ 31,248 [23 600 [13,964

» =) % B4 A8 | 4533 | a1,626 |4o,L400 [ A AUS rmmu.m. ¥ A5~ hlpwo
.VT m 3 LG 3,38 [ TohA (56,206 [ 18, %0y [ ©3,866] SAF62 [_To, T,
4 5 [590uy] 5233 [ %5419 [H1,36Y | 44,506 [ 90,046] 65 3FL|-A 56T
g 4o [0 ] 6y [ 33,351 [90,348 [ 23, 61y [ARe, 864 [ 8,388 [ X530y
N 3 | 95,330] 1369 | LAy | At H9of 45,601 [A%,333] QL 243 ] 33,059
=1l i 2 195533 | %35 [ uf 360 [y, 16| 18,066]452 069 A05,3LY 52,958
A oogd3] T,3R1 | S oFF | 3L 795 16, 6L [A65, 3551 63 ﬁ._H.,_l

€-0-C [MI 55| A LA | Sy 03T [Au9btd] LA 43| ATH003 |13, 61.0[BY, 3%




Nivead G (4) | @Ce) | £ &nm~w&_n3mm%»m_ml\hﬁnﬁl

Y [15vec |oFee 3,767 (24,200 5, 226 193 47| 49,204]-635¢€

Z|29,09418 L (3 | 15,328|28,534| 7, 89546, 745| 34,9 0d-7.065

6 123,442 2.294 |44, 37| 43,921] 3,323 |64,399] 1,2 93] 4,3 %0

5 143,28 |5 /961253 |69, | <0 /24|87 ¥C6|s55 5070, 404

4 15941916, 327 | 27, A6F| 84 Fod| 10,267 122,918 67, 080| 8. O54
3 |63, 569 ¥.30¢ |44, 63|00, 40%| 40,238 2462573 252 |18, 244

I rumealL

2 |¥F9,634|2 (2 |54,6 84445,43d 12,074 9,43<| f3 434 129,6.3

A |94,706|7, 937 |57, A0F| 430,158 /5 938 | {57 350| A02,03444,683

RDPC |#3,133 |13, 4 80|5 ), A0\ A5 641822, 204 (163734145 3¢5 74, 774

Niveae|6 (A) |@ C4) | ECA) |0,36,E|0, 36 EGra, €| G442 Com)

b

9959 |4, 23¢ |3, 76 |33,657 |44 t4d| 40,2643 1. 344 |.20633

453023, 74| 45,728]|4% 054]24,33 ¢ 65009 |50 47¢|-22, 387
64956 |605€ |24.375 |71 54027 595 |73,3 99 eg|-%4232

%, \'T3

¥8o00519,0 8319, 300 | 3,704 33, 204 |ll5,2392 |97, Ya2|1, 302
34,054 3,865 |37 L7\ A12,44 35,076 | /44084 (05 gaf 36 206

v

(0,0 44T V8|44 7631432 BN 43 3/ | 466 254423 F63| 9,462
A26 A 12, 204|541, ERNA52 (343,24, 1 [4F0,02% 440, F3Y D3, <01

Al e |w P Tn | & N

AGR 56442, 0/9 |5 OF | 474, AY 56 34 A2 12,618 /5¢ 144|175, 624

x
-]
0

[ (57,128]|43, 9935|5740 F|3.¢ 209 66,3351234, 4] AFg 9082332408




13

Niveou| W) | Q¥ | E() [ar@at [oee |086-c ] G Q) M)

g [%1sA [0268 [6,199 [8,648 [H339 [L1398 |1 453 |0 M6
» T 15850 [ou6r [ATa1h (12,548 (31230 [-A5,458 [ w386 |_o0fl

= G 513 |9 313 [35,230] ya,4ho [33 600 [_30,310[ 6285 |05
- w 3 6,993 | 0,962 [56,490 Gy iL5] 64384 [-50,596{3 AuF [-0068
g W 9535 [AA6E [ F0,612 {90,355 | ¥%\W11 [13,352]9,9%F |-0,630
= m 3 [Aoase | Aduy [Ac$359]A48 359 [ a5, L8L[-99,234(M, 169 [-0,014
2 |- L YA [AL31 36 o1t | 44D 255 [AuS uAg{-126,633[43,526 [0,0136
= 2 |5, 308 [A,638 |A6h,059| 21,045 [\ Fo 13 [ A55,u08 A5, 281 [0,01€]
WC A4, 8992 310 [A%F,054] 14126 [Lo8,9F0[-185,432 [ A6 6H [0,0202
Niveaw| &) | AK) [ E(E) |@aQy 03642 | 039-E{ @2 Q| M (bm)

¢ [mote 089y [s4qy [35,0L8 90,360 [3:99L [Wooud W3
2ol T8, 903 [ LA [A1298 [ LR 3u6 | Le,360 |56l |31,090 |-9,56%
£ =i b 139,684[ 4365 [M3L8 [ K523 64,115 (2,531 [\, 922 [-%,9%F
m 5 118,544 [5:%LF [53,335 [AoFFo3] 92468 [y, 502 [55,533 [ _F934
& | S 4 153,598 Faoc [T 543 [Au2024, [ 413,155 |19 ¥O[66,915 [ 3,540
s | E 3 [GR,155] %,20Y) [404,606[47%,063 ({456,210 |_Lit,00]] 18,09 [ 2,53
7 |\E L ML) g [ag 818 (946,006 [A94 308 |6 318 [ 83,054 | A, 5HE
4 [ N4u3[ 40,019 [ 45%,123] 15C,395] 118 FH-35,3D | 404 418 | 4,402
AL [96,282|4Y, 20586, Fid 197,92¢] 16L,323] 403 15| 028 [ 13,8




Nivoow] G(E) | Q) [E(r) @iy | 08Gs |0%a-C | QaAaQ) M(Em)
T [5plo |oakd | 0% [S5,34 [WiSte 3,986 |5,65% -0\%18

_ T | %05T (oL |02y |9,523 |TAeo |[5,5%1 |83 |-0\615
.f\,..,w =l 6 | 2089L | AAG [ X536 [ dul [Aoom [ 6933 [958 |-0SRY
w S [A33% | 4,60%F | ;44 [MH25 [ D031 | $ AR [ASA59 |-0,522
SR 3 [ 25,868 | 4950 [3,50 | 40318 [A6loly| FABL | A% 208 |-0,234
w\m 2 3 | M,505 | 2245 | b 63Y | S5y |98 [10130 | 14,493 | 006
T [ IhAul | 2,094 | 5,921 [ 29,551( 12,835 140,933 14,434 0,403

I TuAsL| 1336 | H230 | Ahyhoo | 26,553 ] 42,093 [1Hudt | 043

2-C | 26248] 3,858 | 9,579 | 3%,685] 1954 41,149] 30,28 0,453

Miveow| G () | QL) | E(E) |@eQe|03G4E [09G-F |G 2 QM (ki)

9 TLLeA | ANRG [00u5 [08,u9 [34,35h [y (18,631 |49 590

= T [ wtes | 31609 [ 0 3L L9iSoF| 33,545 | 33184 | Lbo9F L WMT

- (4 56,137 5,199 [ 0,156 |61 3L6[ 4513 | WhHel 63,130 | A0p3L
= = 5 | Tomdh| Trus | 9 wof [4,919[5%,029 | 56,43 | 0,030 L2145
: G 85,281 J,uuf (6,595 | 95,344 68 $ho | SH6tio| 96,649 [~ M3

om 2 5 | 99,1%6| 20,908 | 0, FF9 | M4, 433 Qo608 | 13 050| M2 836 |1 354
= | = 5 A0 [ 5 | 9380 |ty 92,424 | Q0uus| A8 Tud] A, 330
X [3%,03A [ B u] [ ATk |45, 638] 206,019 10 b6} ALt A00] L, ud

TS-C [AL0,196] Lo, % [4,ud,  [J64,3y5]A43 (68| MO 06| 46l 438 1118




Niveaw| G(4) [R (k) [Z(4) [6eQi |0864T |06 [ GaALQ | Mitm)

% [93 [083y [ddol [0t [ASL [Iubub A0§RE | 2260

-1 (3409 [3u3 (9239 13,93k [3u,25y [A5,6% [35,3yL [5,6%

" 6 [ 42,625 5,695 [Ah 8Ly [G6Aul [54,90y [A6%L [ k9,459 [ #4553
7 m 3 Suox [% 6t [32,3740] 90,05 M, 59 | M1853 | 63,23T [AR LLR
Q| E 4 {65,439 [ 9366 |Lottss [ M58 (93,405 |M;§95 | T6i6%6 [41,40A
B 3 16,813 [ Ao T 8y i, [iid 095 [M5,9u8 | Fov0 | BT [ 18,00
= L 198,519 [ AA% [69,19y [A63,33 [439,893 [ 305 [Aed 391 [ (D 638
A oA A9 [ X3 601 oL T2 (499,543 [A65,605 [3 8D [Mpust [SHeS

0.0-C |A09,151 PR, 830 [Aoo 3 | 128 ga0f2t0 M8 [-3 M6 [Fio 304 [V61285

Nutaw | G0 [ &(E) | BE) [av@a |08aye |086-5 | G401 Q| Mitw)

§  [/5\830 0,924 [Bvoy ABSS [U5,%08 [9,100 [29,535 [Aut?

- % (1 GSO o oM [AT39 [393,9 | 39,006 DOULT |34, 8F2 [3,1ho

y 1= C  [GR [4Ao,35Y |4+ BLy Q%F LGy (9,426 | L6,M3 azznp
- m S LW [ A4y [93,3%0 |1, 3y [O24126 [5/uRD | §9,30f [IXG5
ol & 4 [V NG [0 |40, 305 [ Agd am | R1,152 [0, LY | 1,633 [N IR
Sl 3 6o [90M) | Suy iy [ X3S 03 [103 094 [-5,3%0 | 94,921 |7 5ok
2 L1 69%0y |91 830 (€329 [Aed 93¢ [025,43F [-13,454 | O 2o 2t ago
4 SIAL 35,552 (/Y KL |29 L5o] F10,635[-19,3%9 | AM 138 | 36, A4
0-9-C | 99,9% | W, fuy |A%0 63 [ 112,452 {412, 060{-18, 332 [J1R juL [So, Ly




Miveaw | @) [QcE) [EB(L) |@+1Qe [08G-E |D8G-F |G ALQ | M (£mn)

¢ [0 0,94 [4 200 [43 40k [33,950 [22kSo [foe8e [2424

T D9 (3,6 2406 [0360 [N [2616D 35,24l [4i3

=% b [4465 [5,695 [edad [65,0u3 [50.8103 [FH AR (19,159 [40,8u0

) m 5 |Suoah o9 [9¢ 620 [SRA1D [ 69§45 Noyee5 | 63 23F [XF,u3Y
% b ]SS [D,366 (8,299 P Aol [ B0, 649[aW 09 | 16,63 |20 B
@ | § [2 [0 [orPit[si 4 Patisn (A5 [10,363 |93y [3615
o 2 %9 [0 90 fou, 3T [Aes 5T6[X05 536 | §,66L [A0r 418 Lo,3uy
= A [roa 19 [12,602 [99,46D 9y 200 [R6o 3T X, W30 [ Ak U5 [50 294
L-0-C Phod u5q [18,592 [Fu a3t 217 \uis ]88, 4] 6,814, [430,364 [95,134

Nieaw | GUE) 1Q.0F) |2(E) |GeQaf|086+C[0R6-E | Qet2| ¥(tm)

3 ]25630 {0904 [300  [39,658 [aSiboyy [ kol 29,595 AR

T (14,659 [6oM  [1ob [33,3%6 [ BB [Mout [ 2371 2346

= b | %,6M [hosl (¢ 23 Mo_.ta 3,61 [fonn1 [Le W3 [6 136

. s [20,5F [ay,T53 T36,GTo [ 85,090 | 605k [ X050k | 59,301 | A0 9%
= w b | ShAuk (Ao Tag 3% TAohiss [ 19,695 [3,038 | TR 0L, 6D
£ 3 [ Go Y95 [Tolah [$0, 0 | M3L,0f0 | 99 30 [-1,u90 |96 9G] 36,915

< 1= L | 630y [MTR |61 33 (75T 58] Moo 3 094 | THH0 | 5,595
> A 84,6 115,551 |69 [ AR 43T AL 361 | AL, 536 [AM, 3R [ D38
L0C [ 9,938 [ 3y w300 | MR AST| Ace g [2,13F | € auy [ W 019




137

Niveauw| 6 (A | @ (4| £ 4)|0,96,6| 0,86.6|Grpie|6+42Q 1T Lim)
8 |z,251]|0 168]|6,400|9 20 |4,¢99]|1.8/3 |2, 4S3 |- 03
v b i 7 [ 383 |0, 462 1%,%5 0, 994|-1574323,103]| 4.3 96| -00%
A € |9,413 |0 93y |2¢, Lildiuo Fid 32 o) 22,554 6, 2¥S -0,0%9
Fl m z 6,993 (5,962 5¢. 9363607 |-62,413]65,9¢¢] 5, 447] -0
« | ¥ 4 |9.575 |4, 46¢] 3 228 90,0¢8| 76,368 (92, 94| 3. 37¥ -01054
el 2 3 |0, /86| 13 14 100, 943112 96 Q-102, (3|42 2 A 14, F63|-0\0LL
= ¢ |73 0, 4,94 | 4d0 4u2] 129,224 -134,052 053,62 43,52 V194U
A 43,273 |4, 6 29| (74404192, 103- 60 T34486,40y 15, 2%k| 01079
ROC [1/,939]2,3 10203440215 56d-13(,524 220,554 /1 61| V101Y
Nivead G (8| O CH| ECA)|O %642 |036-E|G1 @€ |Ged2qg T (Un
Y /2,990 (0,994 ¢ oF5 |ar.251 |3, £04 |25.939|20,043| AD\36D
F o |zg, 90| 2, 724 | A7,953| 40,924| 5, 207 |9/ kof 32,639 DAY
-_Un. 1= 6 (29684 |4,26S] 2 ,564|65,51 |-3, 62| pF 613 [43, 9349 -3
w S  |u¥ S44| 5 92X |55,06c|93,999|-46,2331129,434 &5, $ 73 $, 1S\
= ¢ 4 |52,338|F . /92]73. 00 |15, 78|32, 292 /4,504 €6, 925] 3,655
& 5 3 |6%,855|%,208 | (05 23] /59 w34 _50, 0 781,663| 7%, 037 -2,93)
= 2 |Fs, 142[9.10¢ | 433,308 59 gig|-Wo, 918 |[£20,574 39,054 A\bLE
A |29, 443400091162, 74|22 294 21, 196|262,2 18| 404 H T TITN
R |96,3 82| 14,2051<33,113| 234,74 (15,52 7| 204 30d114,029 \ulS




Niuead G CAY | Q(A) | EC(A) |9864£| 0,X6-8| 64 @4 €| 644,20 1T (4a)

LY

5,220 0,294 | 0,279| 4,535 |3,97% |5,980 | 5. 657|507

—_

7,95% (0,272 | 0,820, 486|554 6|3,§49]| .€83 |-V €46

—_—

AL

E

A0,594 | A1 2L | A, 586 | 40P54 | 6,889 | A3,334| 12, 054]-9,604

o | @[

A2 994\ A, 607|28, 526 | A3, /70 |8, 053| «F. 264 45,159 0,50

15,¥6¥|/, 3 S0 |3, 624 A6,3/8| 9,070 |24 4L8| «F £R|-0,3939

MY, 50512, 2¢5|<4 & L¥| 19, 634|3,3FF |26, 57| 24,493 -0, 166

VrumLean

Noe

2a, A42)|2,4,34 |6, 44S | £2, 023\ ¢2, 79|89 , ¥4§| 24 34| 0, £ oM
2L, /IS4 | 8,976 |7 Le6| 26 F37 | 44,852 |34 3551 27,430,042

Ol ||w |

n

x

26,243 |3,958| %, v58 |23 ¥5€| 42, 44q 3%,364 g0 87§0,/53

=
*

G(A£) | QA)| EE) |0%646|036_E|6+01E|Gu L2 TT( L)

¥, 264| A, AFG| 0,046 | 26,855 24, <3| 88 L 83|2% s |-t¢, (632

LA, T66|3,608|0,736| 32,549 33,L9¢| 45 54|46, 097 (1, 47 S

56,274 |5,793)| 0,26 4| X5, 28044, Y 5362,3340 632,23 10,72 4

Fo776\7. Yis| o bk |57,0d 52 200 F¥ 20,07 -9, 536

W.W.\Mw\. mwak«._m: O,6 le QN\N&D B.N_mn\ .mu..\w 9&, W\ \k.\.&.kﬂ

—

NN £
romeay N

79,7 56 uhbm%kob 20,6531 V3, 25| LAA4LIF A&, ZFE-2,93]
AL 2L 42S| 1 013|939 ,4, 5% B0 b /4 | A27435) 19K.84] 1992

oA oo O] 9 | =] N

17,09 (|12 34/ | A, 244 |406/"A 40262 A%S 674747 102,593

Pyl
A

| 140,29 20, 444 2,96 2 |_115-10¢] /09, 7¢4 163290 £64,43} ¢ g/
I




Mivow| @) o) | E0F) |ogase|ofa-= [Gadaz] Qa2 vl (kan)

o0y 0,334 [Fi098 [15,304 |3 w5 [380%F (14,591 |- LG

wod | S AW [MAy (95,999 43,699 | 4300 3, doL |- §,Aau

LAWY [ 4366 |A5,9F [143Los | A+ Les | 61,430 LHo¥3 [-3,2%3

51,539 |5,91% | 34,293 | 63ALL{20433 |%9,659 93,53 | 6,19\

3,280 [ o6 | 2ot | 630 001 Moo | M, 844 | 5,353

T,019 [$,10L [ 31,63 (94,453 | 96,698 | My tet | 43, 874] 48,180

Vorfe Vrg
|Ffume.aw

—

& ool || T

U A4 IM6 | 3%, 553 A05 316 20, 26L |3 g IS 313 [ 0433

% 993] 40,00 | Whs _ [A9,09y | 36,09y |44¥ 523[ 400,009 | 30,1

| A

(=
=

705,345 [ 15,206 | w},5 |05, +52] W2 F5) [164,024] 411,361 ] 2 118

139

Miveo @) | Q) | E() |08a4k |08G-F |G+Qaf]| Gu2Q | Flhwm)

18,53 |2ud  |,098 (19962 [A5:366 [4% 016 {3049 |.15,035

g [ hot [may | 45,982 9160 | 59,650 k¥ 326 |16 tob

58,2145 | ©15u3 | 45,91 | 62,590 30,650 0,188 | 66,423 [-40,3S

T ML | a0 | £4,293 | 3391 [ 3% 208 [A03 5[ 23,598 | 0,9t

%369 [10 by | TF o | FH%5 [1d, 25 115,023 [ Ao |43, 0l

\/o«.‘P e \:/Tg

To1 316 [ 00,08y | 32,53 | MuR3 | 14 313 [Autebol M, 55% | L3k

lrumeaw

At G313 65 | 3%,55F | A 68H 56,54 [ 463,3%6] 434 050 | &F,656

Toh,%5 | 5,008 | W5 |[AHI3KE] 66,3y 491,323 161 813 | 98,563

g__pr_rmhqﬂ-eo

mn

6,440 31,268 [ W5 | 458, uk)] 5,42 [ 908 309 x1A, et {469 64T

B A



0

Miveaw| &(4) [ QLX) [ () |08647(086-Ef @ia.| @2Q| W(tm)

i T N I N S e S R R Dot

C T[4 [4566 W63 [ %08 |A35) [Fouid opoul | 0266
- 3 0,040 [ 4 020 | Bi00% [ 345 |-G, 44 A% o3| Y664 ] 0,514
i 3 S| %95 b3 [ oy put[20,6t4 | R 013 16,589 | X3 Aa8] 0,990
& 3 4 | 4ol 6,509 [L0,6e9 [ 1R a5 [ X1 A%3] 35,478 | Mo 30 A udrt
| £ | 3 [06151C;533 |59 80t] 3¢ sl aae [ 15 T ] 39 ks L ot
& L | M800 [l [35,040 [ Y5, %ol-24,240 [ 55, 951 S.@..Tf?

A 29,965) ¥ Auly W) 891 [SS, byl -3 Ao | 66,98) 15,132 33

£-0-C ) A% 6s6 | €196 | 50,809 | 65,030 -G T ] W ast 42

Niveow| G [QME) | Jogg | L | Guq |Gdag] M
31,565 [0 dos 30,068 38,310 [3 539 DS ¥G3

a R ST P 15,261 58,625 |53 0l; |146,56€
= 6 %4 [3 0o 60 b0t 4,94 19,513 [Je g
e 5 My B3y L 133 95, et R ;96 39 394 [A4b,545
% R SYRYCYE E IR A0S 13,395 [ 1n e
& > [2Box [5,50y Aok koo B R B R PR
PRt | 635 124,666 ASR L2 | A5 Fu [365,335

A [y 946 | Thess 2393 A8 314[493 3y [ 450,338

ROC |03, 913 | ,930 163,418 14,303] 95 009 | R uéy




FERRIILLHGE




141

FERRAILLAGE
DES VOILES

L sl };.benj: Qexvu% eny f&wom corm otde clx % vl

ox oy ALank E’/t
) % 6 ‘S\:_ ecacvon Ou Q,om\bfe)&\ovr\,

oy mewEQ& Qupion %m\FDLeam Qm }o%ukahm
d

Ow éngm, Moo Weochore @ O BN | topame JI
Bone T2 ROC A% Q}m%e_ : %“%kq%e.
100“9' T, 5"“-9,&'&909, Awﬂ'oﬂo_ 5! )Q«\'m’.b@,
{‘bone, e moﬁ?' it Jz}ouo % JZ}QJ:OQ
Se %mm@m% }Qm, &&me\me <\, alpeey Ry tow Simanivons
A)bwc\é% )i.m( &b & Yowsolc ¢

018%'\'?.?. 3 Q“\'Qﬁ

On k’;\'&x e T ue,mi’x\.k, Natw N K ‘QQ-
Yrcou m%%mwec, aﬁu Ry u&ahon? m:xjm.\, %m%rae

fo\xr‘ -'DA, wam-\\c{lLovv éﬁ- ,Qo, .DDV\%UW <\J€, ‘Qﬂ- ’Jdmne j&nilﬁ_

\T‘ N s '\r
M= T
(VLA S }"-d*OW _km\f\buum&e. }'J-L« U‘DUQE. oV ‘kmmeap
T, Monank L‘..,\mexj&.a, b voile ou ffuw\eau
v 5 YiXone &L wnke %\"mn.\’e.. & Do Lfae
_,Q,a, «‘A,PA.\L Qenwm

\!Qr\ E\,Q.ojlo\t\, AJ-B Qo\r\ivqm\\,\'?b
\;Qr*f.m_how Chh Qbu\.k‘f'al,f\'\k% }0_ .f)m Jaud (MJW‘““:‘“")




142

o (M, Nimaw ).

* ?mm’;thbn, oy L-PA leur B imm Q@mve, dey wooflb -
- Arma.tu.res ):mnbw,rno.e(’,a E (-lk‘-k L\.‘b.’b-’\)
Juw ormalirws e o Leckion _}Zmnwum.ee 2 8sanC
o Jf Qf_ﬁorx )Zr‘m\.c,ﬁant J)s(uev\t 2L Qo,ecuee'e& o ,Q'axie
éa )la, /,E‘orm&_ %
Wy = L-8,400 oawee L-24T
_ fardie toorande (At 4.3.3-1)
E00 J,ofuewj: dkre  oxmmaes JLp.r o c\,r(%%e_,
é/[ axrn\.oi.mreh 5% Ao\v.er&. ma#\\e, émxk _,QD- )[\ou?t:nkmoﬁe)
BRIV NVNTE R IS RS &gmu’, el Q,\ﬂ’.n:
\-(/5 é 0,015 V;.& ] 9,459 dan J\O.ﬂ.:e, (i.,\lre.ctinw-
Q0,015 Y;;(‘-L\o SEVRLVR ﬂ:; : 0,257 dans Qﬁ.&-ﬂ‘a@, &redion -

- Aemofares amimomale (bek 4.%-33)

dorday ! une beo du wnh wk Fendue  pous J.«Ia.(/tm
é’zb /9@"% tﬂht&é‘bmﬁk Q:Q‘\Oﬁ/)oov\)'-a%bl ,QJ‘Q go\ut c\.t’. _}—"D«.cﬁh‘ow
ek 2hre m\m‘,c en Kokalle /\\nr 2 axmma e -
Se /\,mrm\,ia%re, AR AT &z, axmnaaes ver X ca Qs
Sax _YXouke o JQomjuw /ten,c.l»e ot de 0,57%

L Eblr;uu.me_“):, &y QX MAKALL RN (ll\-.\i L\—'b-“o-'-\)

L’%}_mme.dr ieb .,Qroxr% ‘Ronooon,j:aﬁa ok \JQX'_j:L'Q,o,Qj.b tl_ns\t
e _)‘A\,£l\'§mf o j& /\-Eu-b )‘Jm A.% M wafuce M\vqn\'%%

B SN\ (_J,‘SB‘BO Um> :



143

- Didention & Aren tr me 'y gum-%%p_._

A/ .;PQ L mo“_n_s i'arm\aj;uru J.ot'\nz,\r\t ﬂ:re (’QG.‘Q_{% avel  ou
Moty h&’zpnﬁﬁa o mebre caxre . Dany cﬁaqve_ malle L
Xaxeas /Qwvidoowlo.ees dovvent ékre lﬁs"use,’s vers _L'ogbermeur.

21 A bﬁ“}«:e oxtremetd du vorfe J,'QWMG& des

/Qr.D\..\TQL &m.k ﬁve \'g,&._u}\', <\_e_ /rno—\',xxlé Dux A/Ao (l-e -g‘b
onnf’Bumx Au. \ss\'.%..

3/ Jo larees v tueals dos dones  d'aouk  dsivent
eXre ,Qi%olu.réa anee é% Codres ‘Emr{'bqun,, S e
/Q«'Qb}m.ument e A.O\',‘t Jb‘“’ Aelra»e,r ﬂlﬁi\w.'&!wr du

-L‘{ jﬁb ‘Qo'naumfb cle Tetouuremev\.t t!u{\mwt ﬁtfe_ )Q-Sb&aet & e
Bone tendse: b-50d .

'7301\3_ Cgm‘;.h"\'ﬂée" ‘Qr:-_ 70 ‘1’5 .

S/ & Qonra W Arimby de re/_h'ne, Je tpuembe, -e'efﬁn-t
):r.om C,rb-a-\,t do 3}\’6 -’LQ[J{Q /f-a\' /le accery AE Covturﬁ
Conk Do seddion 4ok gt calulle owec Lo
fomle:

e - e

=
Yean

- V‘e.‘\:\\oc\e.’) de ‘ferra.xeeoi‘je-

dov ’h\e%koie, de caE’c»Q du :quﬁ?eazae, Jes vou Ceg

dxa, 2R de  Dewe CHéRoN. Lg, \ren':ﬁ'caﬂov\, des condroinks
pLige V) {m\'e *!\a.r Ja. /memé. nme-tﬁoée_



144

5 Ewm‘\re,tb Yo ol

* \!0‘\:??. \{T%
Tromeam L : o 6,4 m.

Fore | M () | Noia ()| N () [ 80 (o) | @4 Cm) s{&;&_ﬁ@s, )
263,617 (99,440 [20% 08 (LAWY [ A0 §..C | m9%

A

g MmUY [ LAFLD ANy 630 [0,36) | A9 | 5.0 g%
T | AT [ 30,690 [0 |08 | A0 | s.e.C

ETEN

¢ T‘Q.WQLQEQ%Q. one L -
Se momenk il eerct i Mz Maw(Red)
I R e ‘)}-\”e.mi.er _he\m\:ﬁ Q=A%
A 269, 6%, 35, 1AL ( &%‘l ¥ 03%)
M- 386,304 X.m
oo M5 _45.3%6,%04.4° o435 Loy o g

b, W Moo.. 5% k- 180.
N _ 386,80 A0® _ 15 3T cmt
Too & % L00.0,987.39)
‘UW A-:_ AA = §
Yo
L5 Ty !
b"—- Ot — m, r]-"\l L0 A.DV\,Q, ﬁwm%;ﬂe’

LT ST

- Deexmumalion, de Qo QO“QO\)Q).U' L Yone Yondue -

R = .‘,\E&A«_ Gea \ _ WSW. (A4 G915
> R/ Lo crr CAL



,Q,xl JQ‘*‘A_ Cow
oy Wane Foaie

)
Bowndh 2085 b 0

Aoo
05 .90.3¢3 4. =%  Awn = 26 o,

I&\m‘v\ =

—_—

Aoo
\(}w \mn‘. \\- . LVAAAYL ale
e + IO \ ey £
i ‘_Bome. Qo\s\'ow\\'e‘. =
el = Q\8% %
= 0 ‘\\‘1-\ © <\_-_-_ 99 em \_)_; A0 cw
Th f;b?_’jé(_&k-_é,),_}g@\l—‘:i‘@
'b:_ At FARIN
Yoo Ty Aue 20U 2 by o {0005 G WS by,

9o . Ll
Uo dveadia onc, 0357, doms cRasue Sirediion
Ao 05420 =dem®  on  alolfe h¥AO K Mo
Bk ‘an‘ooov\\'aeas :

®x = T8 ,doo= LM% \oo (O .|
S a90

O adolfe lone L Fowaillage mumitmum -

ho 015,30 =3 ont dley CMAB pm [ o
_ Aewataxes  Xromsdacna G

_d cadee WAR : m\.atunev\i: -9 wm

_ A ’%\.cm%% Q“& L '\«uk\'e. Qaxtd. .



146

* \l‘?ﬁr\%lo.h.ow éﬁ.b QOV\LTQ.\:'T\\'&;:
= Dou.b ‘\‘\, ‘\i‘m:m.

Nmay - 208 %08 X
\m = A9, AT X

Lonkrountes  odwanhls

W= 25T, = A5, 85,34
= 30,81 Mg o
Taz Ten 2 AlDo \uo [emd
Roa P MEYCNE 0. %lw- | 10 oDk Yo tore betita
< Totgors | N i
Q«:%—; ..(2;.2_']-:'_ 4|‘3')—“"\ €o Ly me_ S.=¢C. .
A’T“\Q&‘\-\‘Qb )‘5?\__1&'?\ ey - \fi“-:\JJq_-_-_ -%'_\.%.: 3‘06“\.-
B ‘L(%& o L] 355 o%n mf"l-_ AL CIL el
2.5 A - (642%20), 45 {4308 ﬂ.) = ALHAD cw?
Me\ - .}'{,‘3‘ CAY-. —\05 \2:6 Cvq -
Voo Woo 208968 , A0 AS  30( - 989% ke, { 330 L
TS WMLARS L ‘ W& Uewt
T _ 203%08 _ 263,64} Ao® 306 — 3 8% 50.
AERETETE ) MLGAR 6L ! \"d/w
Ya = 455, = 5. 98,39
= ABL"SS i‘b/t,\m1 ( 4100 \"B[c.mi'
- %0\:0 ™\ IN\-N“-
Nﬂ\iﬂ: nf5|"|n-'-h
JL= A9,6% Xowm

IO L
i } $.9.C.

Cz &\_;-e.. = _‘«_%9—. - 10 = 0% v



D R  EPR R [N S 5’1: 4. 590 Aol
0~ 553 . % 553
' = N " Aoo A - AQQ. A"—\-,O‘B s 0'-\5'\0
5. % 0. $5%

f-3(8h o3& [8-8)-(1.9))
? _ 3 {oes+0,3. olas:\o((elmﬁ, 0,20tY)- (- 0,4\*%5}]

Y - 00LCL-

A= 185 o5 (300 (4-8)']]
el [é'!‘ﬂtg x OuS. ol.\s)\s'\(o‘-mgs_og\og‘ﬁ., (-0 A\*C,S)in
4\: 0,4055
dy- P,-4 =0 4> di, 0,0uClety-0,A055 = O
dlov oy = 0,439

Y= 4R = 0133 553

9 = WAL om

Y,z Y00 = N300 48 2 30,06 o
e b, asa (G0 (%))

- i@ 4 A5 ,%Y 08 [(5n.u,a_g-5‘3)_(655—31l‘,‘1c,\1
S . 4060593, 14 o ek Ko _ 0,01M
T Ky, o 0,03 5 301,26 °

o 23,05 Yy, (A5, - A9%8 "

Taz ASK(y -3') = 45, 0,014 (324, -59)

|

Vo, = 1839 \wo/w L Faz Moo b

3 et

Vo, - ASK(R.y) = 45, 0,04 (583 - 321, 2¢)

ot

Na, = 1'-\‘-\ h’a/cn'" { <i-“(‘Iar\,:. thOLa/Cm"‘



148

% Wowmeaw N s L, A% v
b -0,20m

Yone | M) Ninia (B Mo (2| €a(m) | eo(m) [ ot | % Og)
T 52,208 [ LLASL |Meh ol | 9688 | AUAT | 5.P.C (M35

P! 23,980 | 06,693 a3 | 068 |0 M [ 5. | 95,20
w A0,35% | AR L6S [ 61,230 | 0,688 [ 0,333 | S =.C [ 95,30

erm%%a one \
3= Aownen ‘%\Qh_e o ecx\ X OJL-_ My N (‘Q\_i_é_)
dwee o= AR Cm -
= 52,218, L5 ( 3o _\cg)
J\’ = ’\5'11'1('\5 _/\--n,.

. k_-3L0
HP3 NS AP . 0, oM 5.
Ag - -)‘32-\4‘\5 K /\05. [5 - g[.\'L Cw\?"

A100. 09851 935
Ao Mo o g w380 (0 bone furailRage winimam.
T hov

W%l b B Qohc’qom v o Hone Xentue -

& ..399 3
\T:\q_ - ‘i- (‘J'E &) - W1FsSL A * (31 ‘\QAIS ¥ ‘_._ \kb/c'h
5 R By A% RATEE ' TR Y
dow B oo B b, o888 s - S0,
LTI Y 339,443l

éiw 3y :Eexmi@a,ae ARARATUL Y, )Pmm‘»t +:.r £ R.PA ﬂ‘t =

A’l\‘ﬂ - 05 ¥ G,‘l x % = 3 Cm? ;\6\'{- ‘l“A“O /L.cu' '.'fa.u.
00 AvwRrio

dt:. 12 o



149

— qho‘d\e Wm"\\-e‘ J

A—_ .i_‘\_‘& :3@%

1A
T SIQ‘ZQ X
V- 20 cwm

’?\.-;_ ‘?u.k..é - kw3 oag :.'Sr{"_-\m <X ’)o;%won.: M5 em

Yoo Tyo AL S 403 kg (0,015 685 gy,
3..01. 333,5 g

0o dvendmn  done 0459  dawm chagee diceckon .
Al 0,35 ,90 =3 e pom /{m. st LHAMD , k- Mlem.
- ey QR’A-SQ. ‘P\or{%or\l'—afe ’
wt - 't‘_;?_ A0 = i%ﬁ 400 £ O danc ‘tu—rm'eeuae Ao L
en 0

Bl:_0|¢\5¢ 10 = 3(—\'!\1' on Q’A“:".e- BHAQ ‘5"1 /£n(£

- Armatures Lraowversafly @ 4 cadee HAR , £=20cm -
- ehuingley @ § aw melre Cavrd .
+ \ew gcmjk'om des Cowtra.xlmtq_:
< Sows M Nmay.
{v\-_ 52,428 Y.m
N-!“\N = )‘Q&l O&A /t

o= m__:. 0,32l m eo { &4
N ) 8 dane | Sie T
€ = %: Glggqﬁﬂ N anr\' e ()‘)H\VQ}Q\%
VL-_—. \fl,_ = %_*J:
LA

“Ja :\r‘,' - ___1;‘5_ - ‘J..Q('”S cm .

—TL-, - 1 (_lo_%'ig.i) & L [ AS B0 14%15> - MTL53553 3 omd
BLASA - (20,143)4 (45 15 1)

= 950 omt.



150

T . Actoah | $2,M8.405 3065 - 18 0| M%/c.nl {AS %‘\;5?‘:/‘“3;3 bblcml
530 MT453553 %

Ty, - 2Aetont 520847 9065 - W \"’(3!%«\70

-

T 9530 M3 153553 3

To = 253380y = WG kg V= 4200 lg i
_ boss M, Wi -

[M= 5218 Xm

[J\\'n;n: L2, ¥

Co= M - AU An 1oes
- %: 0,688 J W{ﬁﬁm—\' de tombeation
S _‘1;‘,:_3_,_4"!.43 dlou ¢ = R em

éun(_ sP C.

=

f.L£- 35 s um  sad o 19 i
IR VR STH ST

W = G:,l_; Aoo A _ AOO.%,L\". - 014158

bR T Yo. 33y

b= 3 03 [(8-9)-(-9)]]

=D [0_;_'{{'%_31'*- 9,3 0,4159 [(o,n}} Ly 0,—\0@) N LJ_ 0, 1‘12]-5)]]
p= 00%LY}
%= 2B 008 & (3-8 (1))
= 2 [oms* 0,45 .0,4159 [(o,u}g_ o'f\om)l,, U_ 9, ‘l.ﬂ’_»)t]]
-'\__ 0,083}

A Beta-q =0 &> dio 0,0%uF &, 0,0833F. 0

oy = 0,505

Y, = R = 90,5105 31 - 490,93 cm

Vo= Y40 = 190,948 - 15,9 em



1
o Sy Ash (-4 - (R-4)]

Pr—Y
. ‘10-_;4%1 . 4515,111[(1}5,9_35)- (39-115,9))

5= FILC, A o
Ko N 32~ go5L¢
S T Ao i

_al

To Ky, - 00548 . 9159  d'ov T . A541 he A5 T - A6

| > o <h 5, = 78 s
Voo ASK(y,-4) = 45, 00508 (145,9-39) = 494 33 ks, Liloo by

a Cm* éu}
o,

o SR (%_\,«) =255 00548 ( 3y —1159) = 30,63 \"‘6/(,..* Culoo by,

Om Mv\b‘enlm, 8 mume _fwm'{’.fa.ga *Lmur {)u Komay T el
L )w D m Xedvanasiag.

% Noxle. \I'_ré#

Toomuon T Re< 4,8 m
one M (kw) | N fakwr !
% C ) win (&) Nmay (K)o (Jl\) = (."\) ::eeﬁtéhh \?‘5 (kﬁﬁ;)
L B0 | g [ 22k [ 6 M 0,%05 | 6.2.C | M5
T Qoo %000 |yl 095 | 4,00 0,%05 5.2.C | A3%,5
Bl M\583 26,936 | 6oy | 0,709 | 0,205 | 5. .C | 98,33
2 FUWLQQQ%Q Rone T .

& mowank %dlg semd - M- M+ﬂ(%_<&)

Qsee é:—&%%

JU- 50,866 %o

L'ou

= 80,A% _ 43 MG (2,15 _048)



e

no 50,866 40N _ o oog¥k  dw ih: 560

L\‘l% .10.1-\-6031 E_ 0&‘5
A - 50,966 405 - 9,68 e
,200- 0,9943. 4165 »
Ao AN = 900, 23u6.40% _ 5 3 emd,
Ta, 4200

. FUTC\::'QQD.%Q. ARSI, =

o :L;.(A + Geo ) _ G (),.! LA c.)

s %0.1,83 L%%
1o MG ke o Tz 804 By o
‘QX - —q—‘ﬁ——g"t = M, 66 W83 = T}B,L\ Cm
CHIRE 2,90 + M, 66
Yoo A 05 90 WL = 2334 em¥.  det {2BANY
Aoo AL MR AD
Ly A"‘“Q}-&J‘% ‘Q'w"\"lbof\:to\.e% z
(\_: Thixd - ) em. V- 9,900 X
TAS
ho % L,
"b—_‘}%&‘v"&—'\-):%b\%-gg)
%'.'_ %L\L\\tz Crm,
oo Mh - L AAS6Y o by LG L?’L.ﬂ( 0,025 Ty - 6,315 HL
%0. 3Ly,% ;
Gr- L3 _ nue-® (o
few 4700

O Aromd done R F‘\wux'u.nta%& renainscvma e
A- 025290 = dDom? pom [ fue.
Botk U e faw /4
Remakures  romauaxnales = _ A tabee A8 K< Q0 em
_ | B\@«j@u 3% o mulre caxd-



153
¥ \Je\"{ f;\,'mj[ov\, (x.% QD\'\IXQLM\-% c
_ Dow M Nwmay .

(M= 90,084 X
| Mo = 228,31 X

€ : M - 035 m } 2 <

2 0.€. L
N e or\' &. Qﬂ'ﬂ\;(?}'r{or\

Ly 2 2 (‘10-31\\*\53) i (451 15, Eﬁ’“): 205239930 5 cmh_

Bosh = (L93,00) 4 (29454 95) 2 A0lAO et

q‘\\,‘,‘: 299310 , S0A84. AC° A5 = L0 \23/ («\15‘&‘; :_,\;‘rgll\\_%/
Ao4AD 1059%38%1 5 Omt fut ont

22,53 b L Y0
q,.\

a = J\Su—b’\,\io - L¥ k%/%,. S Q““—— 4200 Lﬁ fewat -
_ %ogg ™ ! Nmen -

M. 80,484 Y.m
Nmin = =33, MG X

\1‘:1__. 9983120 _  20,18\. Ac®

WA, S
AOLAD 1051393832 9

entre ,Qu. N’W\QL.U%
M e Betisn

SA; ,h.dl’ov\ &L\" é.o"\C. ’\wxh’a%mu\h bam\]ar{m@ie._
C: €os &f_ - G My 418

@o= % - 6 M } Lo, vomliante dey Jam_m eyfenanres )?aue ’gﬁ\b

C- ?15115 . -
ot . %505 _ 9w 6.4 L gaggy
R X ' 1 D TR



154

W W Aok . A .15 . 0,333
SR 1o . 394

P [S",, 03 & [(£-8)- U_ml

b= 3[&3:.3}1,‘ 03 033 ((q,,\as}_ 0,1259) _ (A- ‘L\Amm]
b= Ak, 330

U= [y qus S Ce-8)Y (Le)‘}]

0\ ! [a,l\a}i 0,45 . O M1 [(mmr_ o\msa)‘* (A = igcsﬂ“]] :
Q- U8

\J,L-_-_ ol,\'e\. - A, 3555 4 Y = -310, cw.
\L: #1-\-5 Alﬁ\-’ \L: —1‘}0 13 x 35&,‘5 = q‘lﬂ_ (&
5: %1_* o [(\f‘—é') ] (-9"\'1)}

- % .?-gT“f + 5,35 {(%1,1 -99)_(3ay _%w_ﬁﬂ

0= -54906,6 wd & Ko X - W3NG - 0,9516
S T 59066

Ty= %Y, = 0526 5%1,L = 20,36 by, . <& T =W 5

Vo = K (Y,-2) = 45, 01506 (822 -93) (O

Vo = 15.01516 . (394 82,2) = AAqA, \:%/ml { Ven <1200 by
O mmmiien c\_rq_, %. fmeene ngva.QADAQ, J?ou.r Qu ')Bovxus

T ook W

% Momeosn, W

\“—t: 443w
b~ 0,20m



Na.,\’u;

fbovse V\ (_k -m) '(niv\, (_;t) M_m,w (_k) Lo (yn) €4 (,""\) boffectoli; ﬁ:\‘; Oyatf.’)
T 50,0 |-2833L | 224,452 | ATy 0,693 | 5.2 71 =
T | A506 |[-5,90 (5313 | 1,98 | 9% | 5.RC |35
W |0 | QA6 [ A%66 | 0391 | 0,688 | S.RC | 95,1

- Femn‘l%%a Kone.

L

- -

. &i_._h L

'Q«-_—, 363 om .

A _&?_a_u: AL tm

A 2 Lo 3 Fihom

Ao N 98330 . 2 _ 095 cwd
Ty Aloo. 3H

Ay o N® o 293%) .%3 . (5% ew?

ﬁ‘m.ﬁb T L200. 3
A-_ “"\Ouf. (.A“t“‘-\ = Eﬁ% C,\-na".

L Cwn%%g AruAsATAN, =

dov

A00

¥

Ao = 20,65 om?

1 A"“\akuns “Q\oﬁﬂbontag?-% %

do Tl - M Ilem

-

Ay

Al ATABD

20 3 U ALY

400

.10.206,5

Ao WA40

psit )\nou ‘Ec\.cn_ : {:‘l WAAY

T- 3333 L
\3-:.. 10 m

- 3 L’b,/gm‘l C 9015 - 6,995 \"75/0,\: -




156

Wr - -8 oo _?’uz-;mq 00 <0 | done m{ﬁnﬁz AU UL -

A2 05,20 2 3om? |, dot CWAB pm /g -
_ Aewakoures Kramvexdole -

A e WA X <00 on.

_ L e «\3‘&3 ¢ ¢ qnfmxbre caxre .
-\Iex(g.;tatkow Az.b an\tmmtu .

Bowo M, Ny -

Y’\-_ 50,424 k.m

Ny = 203, 450 &

tox M_ 0305 m]  eoce
N L
2. ’%f': Q‘C,?,% N'c.“w“ éﬁ. Qp‘\n*rmn'oh
q',\._q;_%%___ 06,5 ¢m
T 8] 1 =S 5) (%3186 353") = 42913 461 2 cmb.

Rl ASA - (10;1‘43)4 (25425 34,80) = 8945 € ome

LA SN SN JE UL S LS 1K TS RREE R
"T9345% 429143 462, L e

D A9148)  S0NMY. 400 9065 - 46,95 kg, , 70
15,8 ALY

To = 2543384 = LALA b7, < Voo = Lloo bgy
_ Py ™, Mo -

Mz 50 1Y kim

N = — 28,131 X

G- %: ATy m




157

ec_%g_: 0, 688 w
Sa rouftante du :Eorcu 2 Lenoure hase en de fors du armalure
N kand wa Q@o& AQ_ _/[tm.(‘ixbmJ b, leckion at /gmx‘tn‘aeenmen):

('anrv{mefe
C- Q\_gf‘ = AHl y 4065 dlev €2 3 309 m.
5. ¢ ___,hs__ Jolny Bt }J - 0,1083.
'y wfd
B'- & - A%A _ Aoo. AR _ 0 3498

b.&  10. 3148
p= 5[ 1% 03w [(5-6). (4-2)]]
b2 3 [LA"‘HT;Z 0,3 . 0,3498 [ (4, _ 0,%083) - (4 - 4,4414)]]
P L 046,
9= 22 0us & [C£-8)L, (4-9)'])
48 i[,\:ﬁq’; 045, 0,38 [( My - 0 10%5)’} (*—“v““)l])-
4= 9,000
Ay beta 30 &p L L,o46ay _ D004 = O
oy = - 0,9%85
Joo R 0985 3,8 = 3,3 cu.
N, = Vst = -3 9.%809 dleo v - LBem.
5. w Js;w(\, 1)-(%-y))
y 'mlL\a 4+ 25, .86 F(L,a_, )~ (34,8 - 13)]
S5 - 3933 cmd b Ko o -18332 | g 3138
- %8333 3
Yo Ky = 0313 . 43 = 43,91 b /o1 -
To. 45K (v,-4)= 45 .0,3138 (13-H,2) (O
Too 49K (A) = 45 03038 (36 9-13) v Tazdusn3 by Clamly,




158

LHALL esMom BALD =AY on MUAMO | 6=t em
ST I O D O S 0 \

L.qurfd_kﬂvog /lmfrﬂm..: : o u.@/c.é@? ¢ 8.
L 306 -W
1= .

Lwio ez Mem THRAO, - Y em.
ﬂ N VAR AT AR W A

mﬁ'
Aadee WA _\ r?zﬂ/ kY elimaty ¢ 8.
D g.ac..._

206,95 _ )

L WIAD €240 " MO e-90cm.
:FFA/MAW AT AT N A T W Y |

e v &
ﬂ:mvh“__,w.up;%/. e M/,/- — 1 ehingls 4%

J2200m :
_P PF}.U ———

Lk 4@%3?. \ e \“ S MAAO &= 10cw

SO G Tl

A\ aker ﬁﬁ/lm?? N | 9 et $%.
£-200m, B v
k Lo, _

A




(S5

Févrm:%mje des vouDag '.La““‘-

T o o P s e
Vo |3 hWANY [13WA0[<D | BWMO | Mher | 5.P.C | GNAS
Vy [LLMMo [ | v [A0wmO 20 ¢ .9.C )

N |2 4AM0 [ Gumtol n [ Aowaro | 20 oo |

V| L LMAAL [ABRAAOL @ | AGkD 10 R0 | o

Yoy | LAY [AOWMD| | AOWAAD 20 5.9.C '

Vg |2uMtmo |~ | v [Aowato | WO rC| ¢

Voo |248810 |~ | v | 4owaro | 30O o Pc | ¢

Vou |2 LHAO |6 000| | AQumD | 10 LR |

V| 2-L8MO | g | A0%MAQ| L0 sS4 o

orRay |fone " v [Beone tevrant| Alatamen | Nakure | Aemadures
: .\"rw‘c (fﬁfcf\' b ‘émdr u)gm LL:S xo@i:ww Mt;%;:& o

| SWALS | hWAAL | <O 15 5.« T | HWAS
\. ¢ |20NYy |Lowaw| M | 99 LT | GWAR
(A

slawwmo |~ | |awako | 20 SR '

S[3LWMO | — | " | aNAo |20 9L "

<[ gaA2s  [uwhy | v | 2L S.eT | SWAS
@ T 4wbAy | hwdy | oo — 9.9 S =71 | SWAS
T

®12.4W\0 |~ * | hwAlo | Q0 5.%.L 5

£ L WMo " |AWMAAD | 20 Sl

T[2.u%A0 |Awkaof ¢ | 10 ST A
\,"H" | L. LMD WWAMO| o | 20 Sex v

sl 9 oo fopst| _— | & | SeT | v

Afowerllmres s

Fora®ge d waly of Lot 3 fofes



160

_,lepea ﬁee eiower{'vres,

—

o uné

‘e&uag ({?3 U&\:‘eeb

_ Fercay,

» L3°C| % ~ | " |ownog | Ownh BT r?
" B % = P oWROT | ovmh BT
» 247§ T | Ownd | 7 | oy g [owwn g ty
" 4 S T OVWMG [ 7 [ Qy¥n Y |wri T[T
" SPRY TT O[OV | 7 | ovn T fpvinh TS .
" 74§ v | OV Y| OVYR 9T [ v 5| = b
’ L2 0% 7" oV 0T vt B ® ¢
: 249 o% <" [ ovengt [y »
0 RER TC | OVYM | " | OV v [t | E "
‘ PRNY TO | ownb | | oy [TV B L
b g ¢% | ovyug | * [ovINOT [Twin TS 3
. I %6 | oveng | | overey | vt | %
. 246 0% |ovwmoy [ ¢ [ oywney | iwmND(5]
pvheg | DS o oviuy (O | overtgr | vk -3 E b
R e INSRET N PR Rt ] I [




161

OUuQr'-»\..l.fE L

f

une J&J% #Pﬂ. d

~
QO

ées Uou Pe:.

':erm;@?o...an.

-

v | rES] oor | 7 03] avwb WS
" 2:2°6 BH | YWY 100 ypnhy| evkhg|T 7
. L3S | o - * | OVIR TR [ gy D u_g_,
" 180 0T, - mol OVYWTL | TYWRT BT
" 136 T - “ | oyywhy| ownh g[E e,
n 58 | -2 - o | ovinty|ovnT T[T
- iwg | 0% = ¢ | oviuoy | TR TR o
" e 0% A "] oVERBY | gywn Tt )
; 4% 6 Y = A T A R AT R B ",
; 130 S < | vy [t | S
" £330 (o4 o> | ov¥aav [TwwnY T (% -
gy 9| 249 10 | Avvmg | 39| wvmTr| hving | ®
Vi e - T B S ] R R e A R




162

CALCUL DES
LINTEAUX

INTRODUCTION

La verification de la resistance ofes lintecux aux Soflictations
e f[exfoq, et ’e/;fort Lzan chant les Ib!aj a/z/a/araj.{a do/ 6 élre ef/ec-
fuéﬂ 2vec. =
7. = 1% )Zv'& J'?ffort Cranchant de caleul
M = "Mmom'ent TP[’e.ckxssant calcule a partir e T

le Unfeau sera coleuls Comme eaune poutre parbiellement encasbree s 2
extbremiles ¢t comme Lo dens des € flor ts 5/'."’”7??0!5 est arbilraire
le lintequ sera /err‘af‘/{e’ Symebriguement = As=A;

/

Conltrainkes admissi bles

* Coth‘a;'nE de ciSaillement - %L.—_—.-QJ.Z, G}'x — 33 _";/crf‘
. v adwissible o belon

* % aolmissible <les aciers © G = V3 — Sen — 4200 kg /or

Charges de Caleul

x J?oio‘s Propre u Lin t‘cau
» Charae J'ex)b/oif‘a[‘fon
A € ]Por‘f 5;3m17u¢

le ZLinteau sera Caleulé avee (les solli atebions dy 27 Fenfe

Ferrail.l23¢ des Llinkeaux

%ﬁ'a}»rc\s les fréscr;/ﬁbqs dy RPA (ark 4.3.3. 43 ) les
armebures olorven tbre ar'r'.sfyo.cc’e.s et ancrdes Joens [¢s Erumesux
les Valeurs mirimum Seonk
As= A: = o005 b4,

Ar = 00020 é-/ff
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- A P = O,OO—ZO * L0 «x go — a‘?d C'ML 50/[" & HA 8

= A = gf“ - 60 = 44 om o ﬁrcndrg A = A5 cm
y 4 ,

by At = O,00%8 * 20 x 45 = O 75— enr’

on /’,&!‘r/zd'/“:? 1 ¢cadre HA §

_ !cf > 60 4 50x42 = ?‘5’_6"1 Qn frmojfé' tpd = X0cm
2

Linteaux Ve, Vig Ve ,Veus

E’E = ?jC)ﬂ
b = 20 cwm
/7 e T L/ ~ / . / : [
Lés ),:/Lfeaux_ 04/ les witme ZrmenS.:0NS  FGere VL’ . _zj'on( ,(/jr Suronl
i

Jo  meme ferr‘e:é’ch Viins me m
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Ah = 0002%5. b4

L = ‘%t et Py = £b + 50 @b
7 7,

b - (2 rjzur et Lin Leau :

2&" = [au teur fofé'[e ot ln !'ES’L/

A ﬂ/?(ﬂzﬂf ot 2rmaltures (rencversales

Ly Histonce Jléf?ff‘aje

/45 , /—l; ; Ar ma f‘urr,s /&feff'wra el ,(}z/f'n'wras s Lin feau
Ar armalares ok repar tilion
Ae © armeturu [ransvesales
gans le cas oo ZL = 906 0_};, . oles armalures Su)z[e me;;_fe,-r&j

Ax_ 4/0/1/601[' E/'e a//'.sPoJc'cs e c/r'ejo»?af ons e (:‘n_['eeu-

Ax = 00045 bk,

(74 €x pasera les Aeltaile e cal cul pour le linteaud Ao Voile Ve
/c 2esh Sera dfanmf Sous ,/ormt e l‘eé[eau-

L{n[’eau VTé_

Schema sta l’iﬁdﬁ .

T = 15,195 }
7 gem
i Y 2 9 M N b-ta- 104cn
. - 10yum ;
Schema stolique eqaivelent
Hav

a4 9]

Ma @

i e s )

B At s

w - 44T-2.
I Z{'i \J
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Ma, efOff dAd aux C‘[larja G+ &

maz, 55smie7ues :

CQ[Cu[ <=/e5 C.zarji

G6=1[0388< 054 + 06uxi5x404]. L + 019 x020: 25

1,04
G+ @ = 2249 t/ml
Efor[’ /’rancéenf 3 ['a”u; = ‘7,[ _ L4 104 _ 4)//65 t
z 2
Foment 2 ['a//a; co9lt _ 2249 oy _ 9 203 tom .
42 12
Charjes Sigmigees T = 15,895
moment & l'eppai 1 M =7a = 15§95 ~ 404 — §265 bnm
Z
C"ff%rf’.r o Caleul
T = 44 [ 15,895 + 4465 ] — 23,990 ¢t
M= Aq [ 8265 + 0,203] = 11,855 t-m

Pour le calenl o /err‘e/[(ejc on ulilisera [z melhodk oS Wowrnt
1esisFant du bebfon

w [Momenkt Zesistant og belon
JN],.b — = k bg‘c

o — n Tb — 15 = -806,-2‘_)_' - 1) q‘z{/
n.'GL +Q, A5x 06,45 + 4200 ‘

£ = 1- g—_ = e 9587

£ = :%,. 20,25 x 0,424 x O,885¥F = 375y

M= 3764 x20» 75 = 42,233 .10° ko > Mo =M §55 46 4o
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AL ) 2 44436‘5%05 = 4,38 cm"
£ b G 0,887 x 15 x 4200

Soit G ah 42 ( A = 4572 cor*)

v Armaltures mimimum
14_5:»4/; = A = 0,00 15 545.: O0,0015 x L0 x 79 ::-3137 cmr'

A‘ = 4, .2 CﬂrL == -?/37! cwz" : Coorr —ir /7'0/] Vc’riﬁ'e’e :

* Armebures ole r‘efarhﬁ'on
Ar = 00020 b hy = 00020 x20x 79 = 3,4 cor?

on predra  CHAL0 (A= 47/c7)

* Zorljuwr d’ancreje.
2,/; g_f‘ +_‘5‘0¢ = Z? +5-0X/{-z :'17?:‘5_ Crr
o o

on /ftfw’fa 2) = §bcm

w Armafures /'f‘e»zs verseales

A= A3 Gay on /rma/re 2 cadres HAC
0

JSo; /4/. = {/J’ wa.

M- M3 <Fx T x4200 g3
23,990 - A0?

/d’"'al.x.—"-: é.b = _‘;_t_j = 45,7:8'0’!
4 4

on }breno/ra “n -%/ba(cmﬂﬂdl' =t 12 cm

* \’erl.f\'cei’ion ) L'effort [ﬁ.ancﬁanl:

‘%.L = __-1:_._ — M — 43, 2 4% /cp," e ‘Z; :33:?/(»7"
b3 20« x 75

§



167

y Armatures c"ang les
—Zb = 8,2 kg/cm‘ > 006 G;'X: N6,5 ch/c»f‘
done odes armalures d'erej({; ~5/«0’?/bo.rm('
Ay = 0,094‘57!:%; = 00015 x<0x{] = 233 em®

on prevdra 4 uat0 (A = 54w )

* Lonjdeur cles barres :

L =T+ + el

—_—

CoS
o = C?FCJ‘ i,?zdffl(}ﬁ =t 3?/'2—20
; 4 ALo¢f
L o \Tag+ /7 + 2x80 . 330cm .
cegsgu

» E_c)br‘c senbation du -Fcrrel“aji .

A = 4 HA1Z

AT
\ / P /

/
\

\\'\\1 L 3 HA 1_0
L s

\

4,04 m
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Linteau Ny

(D fcr‘a an seul Caleul pour les Linlegux Viq et V:.';: U
g 'A{ﬁ Sont céar;é_c. Je manieres Jiockenligees o
/:‘/-rcs avar Consla'te Qe les linteoux ofes Vorles V£4 (4 kb o ouver-
lures ) ef ‘!1.; ( une f& d'oyerlates ) ne %meSiskaient pas laux
CrSaillement efzjmdfcr ar b Seisue ,on 3 iminué Ae tewzy _cnerlies
&7 he Complont /}/u.r Sur la Lidison enlre L Afferents ehments
cles e lends |

Done dinleoux Seronlt celcule pour resis ter am'?ufMUzl‘ Sux
Cka’fj&f Verlecoles @ Savgr G el (&)

x Cherges
?o;g& /bra/;fe levenont au (f'efeau . ﬂ‘_‘i =Y O,'Z'W(J [‘/»ff’
3
“ ‘ St bnleay ; 079 « 02x 2,5 = 03945 z—/*'/
Surclerjg 2even ant au lnleau: 91 x 4 = o 733 timl
&
?: (0, 9%y + 0,3.9-5‘) + 42 8 /33 — 1,539 tml
My = 5 = 1839 -0 _ o5 54, ky.m
10 10

Ny g e celk !fforf houS doune une scckion efarmak‘uft,s bu; feib& ’
on ‘ferr‘aidcr‘ avee fa Sechion mimimum  Jouni par le €FA

Ai =As = 00016 . b- AL = 0,0015 . 20, 74 — 2 371 em?

on /)f‘mdra 4 HA 40

Ac = 000220 sbx h, = ©,0020,20x79 — 34¢ cwt

Soit £ UM AO

Al: = 0,0025 A/f)
A =

%‘ = 19,25 em on /’t’rﬂ‘te’fa A =145 cm
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Tableau de ferrail.lage cles Linkeaux

Vo iVra [V i V7e Yt Ny,
Lirnteaux L, L. Ls
L cem 1 00 100 1y 100 LA
Re (em) | 33 3% 39 33 3D
b (em) 20 290 20 20 20
™ (k) 8 Aus 7,867 31, 99§ 4,625 0,232
T(E) 41,519 4,430 45,977 | 3,328 | 2 #y¢
"maaoré
™M (t-m) 5 720 5,547 4§ 980 4,343 4,22
m 3 Jore
A (em) 5,65 & 702 4 30 4 2F
taleulie
A Lem) | 0 99 0, 99 2, 3% 0,99 0, 99
JC c;z‘ ) 5,65 5,65 7,70 4, 5F 4,57
i 5 HA 12 5 HAlZ 5 HA1Y 2 #HAA40 ZHA10
Pa(cm) 70 7o go 50 50
A (em™) | 132 4,32 4,1¢ 4,32 4,32
A, Com') 2,01 2,04 4,71 2,01 2,0
adeplie | 4ypy 4HA Y £4A 10 <4 HA % 4 HA §
Ay (em*) | 4,50 1,50 2,04 6,4¢ 9,5¢
3HAE AnNAg 4 HAZ 2 HAC 2HAC
A {cm) g g 410 § g
Ty lad) 23,51 22, 35, 03 €79 5,6
A )| 4,4 4,43 3,44 " e
4 HAC o HA € 2 HA 4O
Ltem) | 253 253 32 —
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VLI ) vL.l_ V‘-n. , Vl.,s Viy V‘:'w V"-: vl..,'
Linteaux L4 '
Peemd | 160 160 3y 100 gy i
fe (m) | €O 60 79 79 #9 79
b (am) | 20 zZ0 20 20 20 20
(Y | 44,757 | 18,915 | 26,989 | 31825 | 25,026 | 9,735
tht)_ 21622 | 26,481 | 38,649 |45,499 | 35855 | 14,468
alece
Mltw) | 16,785 (24185 | 15,976 | 22,43y | 14,855 | §,721
mejole
A‘ }cr‘) 8,31 40 50 5,91 31.25 5,49 2,412
Al | 480 | 480 | 2,37 | 23F | 23% | 2,37
(om) | 9,21 40,7 % 6,73 32% 5,65 3,4y
adoplee | 6 HA A4 | zHA Iy | 6HAAZ | CHA W4 SHAMZ | 4HA10
by(em)| 85 85 §0 90 80 70
A (o) | 2,40 2,40 3,1¢ 3,46 3 1¢ 3,16
A Com) | 2 5 2,51 4,71 4,71 u, 7 a,71
radeplii | o yng 5 HAg ¢ HAdo CHA M0 | € HAD & HA10
Ae (ewt) | 2,04 z,04 2,01 Z,01 2,01 400
aHA g GHA g todre + duer | 4 HAY uHng zHR Y
A )| 15 15 AR 12 15 20
‘Z,‘L 72,063 | 2¥,021 | 29,378 | 34,66¢ | 2%,34F | 10,395
A, lm)| 204 Z,04 3.1y 3,1y 3,1y mutile
4HA G y HA § UHh 10 y Hh 1o yHA 10
Liem) | 350 350 3345 560 535 e
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FONDATIONS

1) CARACTERISTIQUES GENERALES
DU SITE

Le bovrain etudie 4t &lue a2 Alser , dand Le gualien HUSSEIN-
DEy (ex. Belcourt) ; enhe (e wyes HASSIBA Ben- Socalr ; Bovaleny Boucha:

la éu:!/éld& de Lhan ol B &g&zemmb Lnelnge vk & Mo/—ﬁ{" CZ/E
db couperle ﬁm le goao’lw-\. el dles Cem flas .

2)CARACTERISTIQUES GEOLOGIQUES
DU SITE

L'ana de lo canl geoligioue b olu Dupes cle dmdage Tolalls
a ﬁﬂz%ﬁi cle dzf&.hin&f &?‘;wlb;;c Ay Jv/& 4 /
Newf dmdages wlalihs ml ole” reabiscs Jusgu'a' des Jorp Lo plears
mté 9 e 30 m . é{j ;e?u:w.f, b mm g‘:n?‘ﬂnc gt’oz;ffnc%
ﬂvnogeze Aa e

da ﬁ‘lmalfm aneenne du pliocene )n/&u‘am 2wt Confodee cle Aepih
cle " marnes Judes . Celle M q Lo ‘zc/odc a parbn de 39+ 42 m
e fdwfqdm eb e )mdaz;a ne ,?o»zt'%,aa lavtnde

JIICONDITIONS HYDROGEOLOGIQUES
DU SITE

) pant oe vue de £'4y dro ea!b;p:?uc , de bornin podera  cenling
W@&"mu N a4 W A h nealbigalim oly travause , et ceec b

de a da presence o une Napge d'tau  dans les Aa{/a ft'ru e
mafins @ parin ole 46 = 24 m e Jvofmden | wevelee b e

J'éxe culion "o don dages .

Lo couche dabyree A epaiddenrn mualble ot 2,35 éf:td?u'a Aom
(Ao/zda;c SN ESE C’om/updé de dalles f‘u e 'mgw S g[{.?ﬂé) e
galels et da dables marneex far en oty .

L el 8L 4de mr ent al un ;uL de 20, taltlement Ae nafge nccesple %
onnaffance e docﬁuf el %am;a&'d'{g’.
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4)ESSAIS DE PENETRATION NORMALISES

Lo prncipe de b uddac cib VS T ut b dwvant :

On execale wn e el on Aesten o omdeele a.uﬁno" . hou :
un arotia momalidt gue {on -&rt/on(.e cle 45 cm dans Lo
louche 4 nectonnailre gf: ,!a)w.‘[z . on con linwe J’enﬁnamm['
fpar bollage o 21 2e 904 hank de mombre N de toups meceddacres
/uawe. mljtcﬂb a' nouvtaw 4 tarwlhion 4w _une %/wﬁua’aa ale 30cu

0& meoulbon geti dot a bollae ,%llde, 6345 A’; , Aa Aol e Chule
dl- de 76,2 cm

Frn s I uas dans s dables immagd , vodon  Equivatenlé
N dat 2he aladie d apris La fnnué ok TERZAGH ¢t PECK

N= 15 + dz. (N'-15)

ow ANz TMombre ole u o an%;rﬁié au aleddocis &&M/r/c.

) ans b tadne e b reonnaidiance f i a 2k execule dix
’hax,f Wacs dany les 7:145?_: /Jorzaézftd.

Une farhe do thas a ot focle dans Lo Jadly emmergis eb
_f'dafic aéw jc om i, lexe marnewre . Foagnl aux ’zcduféé L
b Jalbls 1'”'1»’101.;25 s onlt it Cowwalds A'ajre & mule
G- desdes . don P anlerprelalinn 2 ée fcu‘[’c c{'@//&ée TERZA GHI
ot /Mcé - (Voir tasbtleaw )

Foun los dables o d'aﬁw; MEYERHOT | on fw.t lbimer J’dn;c‘% de
{wbhmmt delor  fa ﬂnm& 2ot fol UGl

Q

P = 25 « 045 Ip —~ 3!

LBans Lo tas  dles mgifes (COWL/IIPC‘)(C Maaneux ) , g fmucfeﬁ‘e a el
oblenue _tey N clont da mejenne egF /Vﬁ:: 28 D'afnio Les mEmes
aubews , on ;ha.d. ylbimen Vi tonkidlance ;"’azg,‘fe ( Var tablme 2)
}m_l*an[- oe lo. voleun N .
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Gableaw 1
5onddges N' N Ta )
(tnnesushes) |(Corvigés) (inolise de Aeasile’)
G 30 22 0,53
7 43 29 0,64
F 2 F 21 0,51
8 7 e 0,23
9 16 16 043
J 24 19 0,43
h\o‘\be\r\n& 047
Za@i’eau 2
Sonc{agas N' (30) Cond+Stan ce
NE
14
6 22 Raccle ¢l
1% ~adldle
25
25
7 36 Tt 2acele eb dune
473
11
8 20 Tele , bees vau e
21 et wne
36
C.J 34 C'a(/zg
34
Mﬂjtrm& 26 beés Zad cle .
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5)ESSAIS AU LABORATOIRE

E’,"n. Ae &ﬂdanf.’ A /fga’ Lddals aw gzﬁaﬁaﬁhu el An-_d . 2
ste c&atf’hgueé les clewsy Cow che d/fﬂwd[&

4) C’oucﬁa HAe dable untorcalbes par 3’4«:4
2) Couthe ole Aobs cokeents (fam»//‘/cxa marnews)

A Caraclorisbgues gencglicy des o ches tdlion  donf ley
Gl e A

% albleau 3
s Couche
Cawcftud Cjau Coucgc Jl Siels it F1oyenne
’ Aable fo o Argile, dimon Jeax
/Vc!ﬁc'u da/dof f’)‘rz’yﬂl &"mon, mg«&)-/&' o
Dncds volumigue | Hypothése dy g2 | 198

humide %) (g/a),

Anchte de demals 1| 0 47

% fa twme 495

daphts S.P.T

Andile e Considlance iy 076 =+ 424 0,19
Le

Tenean ¢n bou w) Aa luree 6t <358 30,4

006 Genl de %Q—
meahlile k(m/h) | 0,06 = 017 —

/Fnogfc ole /wf&wmf 31° 357> 3y4° 21°
¢ o

Cobetion ¢ ( fars) & 088 - 442 1,89

Coeﬁ), de tagement C7 T 0,05% =019 0079

Coeff e gon flement: Cg et 0,018+ 0,095 | 0,037

Pﬁgﬁcz;ﬂdr lonbp - ey 12 = 2, 0
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GIFONDATION SUPERFICIELLE

Vu une catwne cpassanr de lo Cowche de wmblus , L4 a Uy oo -
Ardee  un en tadbement o ba /zwfw.a’m 20 ~25 m dand L
Cowche de Aafles .

én ad@/l’anl’ Jan;/z Ae /wﬂ’emm[’ cle 31°, on Caleule wun
Faux de Gawmid ["a9,, , ol apre TERZAGHI

7ﬂd: % [N.DEA.D +({-O’2'%)N6T’L'f—]

ow Ny Mg o ¢ ﬁlc/’aw de /wzl'anc;

. ! dimendions d' une demelle .

N /ﬂoﬂna’m d ' encaslrement

Xp  pachs wlimigue ou dol  (lbenu- ample A lun 4ol dea{éa;ﬁ)
En admellant e cas ol wune Jemetle /q&in& de &M.;m L0 22 m
on aboule a wune /ch/{wtc de v tewrs :

Gy = 45 =27 pans.
Coulefos , o ful tenin ample de Lipaidtan de ba Gouche de dabls.
%am le vas exlyime : b bat det narnes e mand Lile a 4,0 m |, olont
!'e/uuddm att Iables au dtdous de Zzﬂhafahbn me _dewit gue ol
1 napne de 20 m .

pdw. Condeguent . wmne vougoabion e o lante des mannes dement
done mueesiacre . Admeltons l’aszma& ,d,'m/,&f,e; d'a/@é SKEMPTON

C;ad:%.c.d¢ +%.0

= /]

on awive @ : g (mames) = 3.5 bass
ad
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CONCLUSION

Lz ounages curent  the jmafa Hun  Ademelles /i'é_/u?s en cadhees
a 2025 m de /w/mm Aimensonnesy d'a//w sn [awrx de

haval egal a' 49 & 20 Kors .
Dans ce oo ladie mend m};,{j&md-e& ne A0k has @@ Qaundhe .

CHOIX DU TYPE DE FONDATION

Le chwx d'un 4okt o'ut 4 fu0de o flahudis Tousos
= Un mombte elevé de vmlu enbranant des emlre - @xes asdey ;{«aﬁ'bj

des Aﬂml&s :

- Chevauchement oly demelles voigine ( vty V., Ve, )
s R.Ldch de wemmtie de & Mappe /qﬁmal?gm :
_ rFaatl 4 ‘execulion

HYPOTHESES DE CALCUL
fim’mmb U giole

Poun molre elnde on Abgpfpodons gue de vadien 4l an
On aodmeh ainsg _ane wealbion du ,dof uni fme Aur Lo Aous -

face die aux  charges o6 Suwnchargs apporless fon b babimenk.

CALCUL DES FONDATIONS
= Poicl‘s fa['a[ el ﬁﬂhmenl’
{ G = 3491 ¢t

P= 430 t

G+42P = 3491 + 12,430 — g4o00# b
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v wactou'dﬁ‘?uu gwm%'@uu :

Cenlre Ae Junle du radin

Trannses| & ot)] Loomd by cmd | xom) [ Yoo [ Xomd [ Y0

1 258 253 40 A2.9 5i 0,05 |- 0418

2 4,25 1340 | 425 | 4,9 | 10,625 -£95 | 5445

’

) 4,25 | 340 | 425 | 1727 | 10,625| 4,45 | 5,445

X g SRy e AL 25 L N85 aw
Z 54; *2'6615
¥ = I i 1380,31Z2 _ 548 om
e = = —_ = = 1
S, 266,5

Moments & ' inerlies

Panneau Tx; (mf) Iy, (m*)
4 2158 ,359 | 414 311, 905
2 126,557 272, F08
3 126,557 104, 065
Sd*'SP = 266,5 m
1, = 2411,4%#3 an*

&1, = 14688,675 m*
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0,00 m

"l

25,30m

v

g

R
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Momenls cle Ten vhsement

Moy = 4360 ,%13 tm

Moy = 5377, 781 tm

Mx = Mo, + Ho, -he = 4360,§73 + 226,914 2 2§
Mx= 4996 ,232 twm.

My= Moy + Hoye he = $37#,781 + 27¢,3 « 28

My= 6151,421 btm.

UWﬁ'Cab'on aw LenMLAemenl ¢

Sems x
/U:‘.'n,'n_ = 44’?1 m
086 = 08. 391 — 2792,83 t
e~ My
1,71 %35 14,09
3 ;
[ J
MS = O,SG = ’U-‘”‘In'ﬂ —s

27928 « M7 = 32703, 688 L.m
Mg = 32703,68% tm
Foe Mg - 22705 C{§

= 6154 ‘7’1,5
My 499¢,232

pas de vsgue ole venvasement

Sens g
Vmin = 4,71 m
956 = 279% 9}
Mg = 2792, » 4,74

= 43454,1 tom .



1631

F—= A3454.4

o 2, 44 P2 4"5
¢151,421

Juas a’em?aa de Tenrewst menk

/Sufc/é{cz Nie cedSaine -
O — 49 bas = 49 E/m?

N = G+42P = 4007 t

5,

2 N IR gedn

A = 244 m
U3 19

tc

Sqs = 266 5 m* >89,

Vu Gue nolve 4l clare jﬂi[f /wn& ' an nbem bl s %LJ,W balemenks
Ceee hous WaAMmene a Couler _wn zagior

gmcuf A owd j’ew.(mlé de ce
C’omé&u o' b bilalims .

Eou fm);,on LSolera molu balmerd o on a,a&o/chm wn At hrd
tc;lcmmbm Ade 30 em aux exbiéwubss de mobe wokirn gu a
w, Yt de /Jou,&zg&t Le aevnie a//w-' et enlan

gue fe oale o ex-
hemile  _dwbigse wun moment Gaf 4mpurbant .
Sdiy = 23,34 + 266,5 = 289,34 m -
S Iy= 4549 624 + 44 688,675
21y—= A€20%,3 m*
I = 2441,473 + 49§ 366

S Ii= 2910,3 m*

G %ession Sows Le wdier :

( Solliectations oA f“;m:)

p = 4:0; = 13,82 t/Mi = 4382 ke /cm?
289 §u

P=4332 ko /om < 1,9 kﬂ/&)}z.
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chdcmm,dimm ment du Tadlen

-

%= 445G

115 0L = 445 5,9 = 6,?85 ka /em”
Zj’ = Ima pour. 4 m e 1927.3«%
b'?
Th?.ﬂ.x e 413,82 « 2,95 — _20,33 i,
Z
3
Zo= Tmax — 5 20,38 40 _ 30, 04 om
b-% 6,7351400
dou A =34,32 em

2 = 3@,52 Cm
donc  on pren ey 4-36em
g Z ..{ ._-: '?_'% = -29,5 cnm
10 & 43. = 40 Crz .
Stabtllte du zadion

N =

—_—

= 4007 + 289,34
N = 429¢, 84 t

08N = 343f472 .
a) Kotation awulown e x-x
G:?_ i ../E -.t- .ﬂ U-M‘K ,U;h‘. = 5;51 L)
] s I‘
G, = 34371472 o 6154, 421 s ,¢
‘ 289,94 2910 3
G‘l ol O,Z?é f/”f? (9]
0—2: ‘23,‘#4 t'/mt < '28)5— l./”’l. - ’f,f G—:S
G“(f.) — 3G+ G
= IV + N4

= A% 642 1,33Gs = 25,27 kg/cw'
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b) Hokakion aulowun ok Y-y

{3]’2: 3437 472 4+ 499¢,232 « 13 45
Z2%9,%4 A6 z0% 3

6y = % 806 t/m®
G, = 15,913 t/m
G = 497,913 bim® < 28,5 t/m'

§, = 7306 t/m* >0

G(L;) — 3 «45,913 » 7.80c _ 43,3%¢c bm' < 26,27 t/m'
¢

’lL&uff.Ca[om Lous G+L+E

a) Holalion cwlwrn e x-x

N=[6+F]+ Gog = 3491 +a430 + 289 94 = 4241 ¢

G, = 421 x E451, 421 | 5,48
T 289, 2910,3

GL: 26,141 Lim? < .2(,5' F/m*

0y = L 42 t/%* >0

G(ﬁ) — 3z 26,41 *+ 2,946
Ll

1 -e,()r o) t/"vg < -25;.2;['/;.}2

b) Rotatlion aulouwr de gy

0, = 4211 +  A499¢,232 | 43 45
: 289, 34 Ac208,3
¥, = 40,47 E/m® s o

0, = 18, 58 t/m* < 28,5 Lin
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(L) = 10, 472 + 18,58 »3
T 4

,U-?/H%Catx'on. a /un‘nconncmen/f :

Ae wwibe Le /xﬁa thazgc’ d4F b vnte V13 @vec
6= L7425 F
{ il w20 239k
W e longuenn L 2 o

g = 278,425 4 4,2:4049 _ 2907 t/m!
i

Ao Cmelekion de mon pon gonnemenl  est

£k

avee I, : %(/u.'mcﬁce ou e lour cohailly Son b 4lon
mofon, de la dalle . Gmme b Cdacllemerl Lo
£ bwvanl un cmg/e m &fen de 45° oxn a:

A 0 0 09 5 09 0 /E“_Ih‘[ﬁf

100
- A4 0
for= 20 tao 4 es)
Pc. = 410 cm
d,OIJL ’{fj‘.’ "25107"/03 = 2,658 < EA — gl?xj- ’{'J/‘-'”?Z
410 x 4o

CGnditim m%cé '
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Vﬁ’uﬂ'&zﬁon a jléffﬂé cle doud Jbhion

e /m'oﬂj lotal du baliment at obie eifr
%Gﬁodlﬁtﬁyuc verti cale A owlevemen | :

uewr a fa ﬂwt’e
Bsds s 3
S = 289,84 m?

Niveau ol‘erzazdhcmcnf du falimen|

a bh  oAu veau O-0
= -2,?0 m . M
o o 3 = 2,30 m (s L /&J def’éwm%r)
Y= 455 284,95 x 250 = 1247, 34F
or ?= 3491 - ofonc 2 'y a o Wisque e
/évuﬁ'vmgué 7“% &

0 Cﬁ&gu de C(aleul -

q(Aﬁz) = ’Zé,’/'f —4 — 23—-, 44 Z‘/mz

7/5/&): 18,58 -1 = 47,58

?(sh)z 13,82 (Ffda'zaqﬁ#z,%m @m/ﬂ,«s)

Fisny - 2541 _ 481
?csfd) /3r3‘2/

(t gl ot dpoien o S _ 45

Ta
Aoa  sone /f/zw'f&’ dous Ls Sollclabons P el qu , Bous
e C’/&iZﬂc .

Slon ¢ ’ko&c 2a ek

g = B3 41 Ein'
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@afummh'Om des momenls dans e pranneux de datls 1

A es nneaux e dallu elanl Soll el fan  _une sz’d/zfc
anmfamenint wepailie | on deltrunea  Les moments awee © 4
melhode o /u‘geauc/-

Mommﬁ @ pultew b dqf% Fand _wne bancle o 4m ol

Jus ole fn pelile  funlte

My = £ (P + 045 1,

Lens de Lba Pande furlee :

qug = g (M’?_ +0|45 T"],,)
Orlﬁ" . CZ.(_)1’53%'(3{4:;«1(.L e Po;SSon, /,ouja /[e z&f’oa.
e 9 L -Log S C’&u?a totabe a/ﬂ&?ae;e un e o dier
P’l1,!‘12 : r}YLommG ,um‘[‘a«,‘r,u /wm ne cfa,z e _end tarmement

e fze . jﬂ& ok Aon nes 4«#2/7. j'a'gd Lie ole
PIGEAAD ex fontlin e f & Yp .
a/}A Momenls 41 Lavée ¢ en a ffeus ezon ¢

Mg, = 0,83 My

x

Mry = OR5 My

)

» [\/\dx = O(:’)_ P"\X } qu‘ 3 0},5 M:J

e }@gm a ,A'aﬁafazu ,é”',c'n%ﬁ'ﬁ:' :
M—r + B.MZLEL >/ 4,25 MD

Panneaux : (4-2-3-4-¢- 8 ).
Px I -?,93_ m
by — 36§ m

= 02801 — ™My = O 0445
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T Rt

My = 43,224 bm
Me, = M,¢12 tm
Max= £,611 En
My = 9,41 bm

My = 4749 bw

May — 4, 55y ["M.
(\..
J‘ezszfagc . ( mebhosle e P ( cHaron )
En ha'vf}, . 7
“4200 . Jop - 36° K

A= A1, €40 . 19° = P02 co
4200 » 0,9242 » 3¢

Ant CHA g (923 e ).

e M = 0,018z S { £ = 09405
kK - 69
A= s ecs
Su b 4 HAY
S ey 4
en (g vee

M= 00214 —> {gz 0,9359
£ o . 3

A = 347 cu? ik 4HMY (6 15 enf)
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A = 4 24% e s £ 0 200 S
i

My — 43, 224 k-m

I\"h — 44,@42 t-m

M B E120 bow
Mg =" s & 1 bom
MH = 1,749 'm
May = 4 5545 tm

b

e‘z'z,ma’dgc : ( Wrethode ole M- l?-Chafon)

En JZ‘.Q. ?)f’C 5 €n Lx :

A AS x M, 240 - 40° _ 0 0309
. 4200« 480, 3C°

—A—
AN
T

A— _ 4, 240 407
4200 + 0O, = 3¢

Sl A —
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n afju
M= 00126 = {&: 0, 9500
— gﬁ*
A= 317 ar’ bt 3HAMZ

e vl des wwallal doa  Sbani _dous foime o lableaa

fe »m/u?uc

Le /tanneau 7 Adeea calenle comme _wne %,ouﬁr e A m
e &Aga.

2

Ve
4
@a}u ,Bt dens mon rp'z,ﬁwzj on Mmebha du armaliws e Yeja'sz/?b‘t

A =2 A = Ar
& Z
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Tabboy do momend da fo Jameany de radier.

Syt i U B T Lo R IV (B e
I-M-45 L5 [4,40 [oe6 hadt  [00u1s [0,0A% [Ab8S [Au,0nz [9,000 (2,553 [% 490 [y a6
.7\!.-45—10-‘-‘4 0% [835 (0,320 | 3,00 [0,0%0 [0,0030 [ 4,565 [ 2,280 [A 282 [0,594 0,50 |0 195
A3 -A% ANS (235 [0,10% 11034 |O00aS 10,0005 | 9,254 [ u,u66 (1,60 IATNRS |Aasie [0,8L
A0-AL 05 138 |0 A0L (AL [0,046 |00250 4,6 [A3019 % 123 [9,261 [ RT3 i 631
o 125 |1€5( 0,285 2,593 | 0,044 | 00a0 (45,293 (WML (AL 6%6 6,006 [5,A06 (3,003

M 4,65 (4,95 10,559 A8 [o,0u8 [0,0425 | 6,095 [5,A01 [3,0u8 |08 [S 0} [Aloy
G 135(0a5(04%y | - | (Vi [V, w s 68T 065y
A3 2,35 5[u6|0."an AN 1o 0uy5(0,0%0 120,552 (A% 69 (40,0746 | T SR 6wyl (3,189
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me‘?/&:aa éfu 'f,.,mme,cmy du. maécer_
Sens Sens
B O o o g M L P
94406 | LG | 5,55 [SwMG [swasr | Ao Lo A\QD | 2,86 |Aawnry | hwikio] 25 25
26.00.90-4] A L5 5,85 [AWME [5WAVLL 45 | 20 | 033 |~ [DWAG MG | B 3%
Mg (3% [Ade [awatolAwad | 15 | a5 | Al |05 |GwAR | Lk B |5
AD.AL 3,30 | 2,35 |Gy WAL [ A% 10 | 599 |30 |SaL| 4wo| Lo )
N REE [ D)3y UunAnc|Funiy | A0 | AL 066 |20 [LwAl | Lwhg | 15 | 25
M Thr | 200 [swato|Swes | %o | 20 | A% |08 DN dwae | D B
T (861 208 [owase [Tuaw| Ao | Ay B IEEEEETEEE
A% M5 | 65 [ewme|oumy| 45 | 20 | 4183 | 353 | LwAib] LyuAto 5 | 2
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