Scole polvcechnigque de thies

PROJET DE FIN D'ETUDES

WRE: __POMNT_ - RA{L _______
L METALLIGpE . 09

Auteur AMADOY - 5- MAM

Génie  ClViL

Date ___JU[N 38




ECOLE POLYTECHNIQUE
THiE5

ﬂ

PROJET DE FiN
DETUDES

1iTRE PONT RAI L
METALLIQUE

m ’(ﬂ@ﬁ

ANNEE SCOLAIRE #7-78
DIRECTEUR DE PROJET:Me< SAMI BOULOS
AUTEUR AMADOU SYLLA NAM

WANNEE GEMNIE CiVIL



REMERCIEMENTS

ge Kiens o nemencien sincoremend Lows coux
Lo renmike J»mwek ou%m A hdas |
N2 - oL, fe cadenal :

A cadrement de 4 2cste T\Mﬂ,u&

wmakewdls ol Al o fownie

- o Dinecbion i o Reale Ldey Chomins

A fer poun Qecinn ,W%wd olsew -

omends /oru'dﬁn me radessement mfuts,
P Mwﬁm:”“ Savmi Beules ,cl'ww
T\m,u\.—h M%Qt A A e Wn}d'a@u
ronk, o Lank A cdineckoun  oa rogek
i, Lok Mi&m%,ou A arnin ) ! oddy



J0MMAIRE

A Agfaut i eode camadion  ACNIRSL -
" Raluay Bridgeo” o du code framgais qud
W Do comatrudion daa s el ant
foon Aol «Emu, a'm Al e condenbin
du  cods cavadiem (SA Stamdard S$16.4 " Sheel
oo For Psmw;wcaa - Livub Stodea Db:wa/v»'
gl Srnanke  dus Aihiments, o LAl R;OL&MM
Miiohdnied o 10 Hal 1923 oo & callecd Aas
Fusrages Aoo AT dgwfz.” «Crvu. PN S NI
levnent 2 iguein on Seidnal Pardanl de
i) ol dome doid Los elonds meleonaing
yaves L ko Ldan -&W A v flicenica o
Lo cmikodas da ' HIer - Areslons”,  die Koo f
mited” s ddormaline  emmtichants’
pen Lioer Vfgranskakicdy i da abvicdio.
Yol swaik debiimind do tadlin | Ao ks
Lo A ,oer 't\,owuv«l: AL rolx:w‘bQA*M«w cdag
Ao alnadtone |, ce Qi o Ar&mw@‘ Af‘{jowm £
,oumm;/mwmw ey Axm _W W
‘[\fvxl’/ ’W\—Q%W MWVAMJE ’twwu«&frw.iu.



vv v

TABLE DES MATIERES Pages

chapitre T INTRODUCTION {

chapitre 1 CHOIX DU SYSTEME 3
A. Type de Treillis 3
2. Nombre de Travee's 3

chapitre I LIGNES D'INFLUENCE s
']..Ligne. d'inFLUQhC& de Ra g

2. L}ghe_ d’inpl_uence de Ro 37

3, Lignes cl’in(ZLuevxce, des mem brures 48

chapitre W TABLIER 61
1. Desecription 61
2. Traverses ewy bol% 62
3. Longerons Gy
4. Traverses an [er 20
5. tTrottoirs e}garo\e-mrtos 32

chapitre ¥ FORCES HORIZONTALES 75



chapitre VI COMCLUSION ET DISCUSSIONS %
Annexe 1 TREILLIS ET TRAIN DE CHARGES #
Annexe 2 TRACES DES LIGNES D'INFLUENCE 8
fnnexe3 INSTRUCTION GEMERALE T 4O.L027

BIBLIOGRAPH I E #9



[-INTRODUCTION

QM&WWW@Q'M oo
VS ST OVIN smigernces qui Ae M&AJ: AL
W-:&A'%,i'm W.mo@l
Mﬂa&kw ds A0 mebus rdJQm/\% fcfwl /M-
hassen fran dssns s velle o ”r\,eu;w o'
/m%mw*r\iebms /ole.c@mﬂwa seate o racls
M—M—%@u%ww&wd'm
rre nowlitn an dassonn, Za v s fran -
Www& L bk A Kias-
ok s cnkaine minoeds e dae -
L doe s Loadan o ik ouids ran die
’MW%&AAMM

o e abvication de kil de Sedes divme-
Awnn 2k da ol da doa relonin fan




D aden sk mmivn teconmndrandk

NVNENG wa\—\mwuw‘r S

HMororie

A rnfercimend A s Al cdfonr 2ocis-

Lok 2w ve s meuwwdle wbiliia.
G 'twoéjz},mu Adeovinina Az AR /wwawim-
H’”bu e /Ct—&).'(w (o {yww —Q'f\lwaez\:viml
A ourvn —Q,’O\on}wtc\,txm ,dun Couna MW
rAdLL /}'\XMUAM MW PR e

ANVAL . [.

N.B . dame dus dersionn chapas . du Ca&u&,é)x

Mo fomand s Agikeame adnigen o Sy theis

e peun freuvon cheoin Ay de
hrod A canedien .



I-CHOIX DU SYSTEME

1.TYPE deTREILLIS
ét /‘a'fq,%/;r rcllum. L\.u,ww ,OLu cae/vvu.‘wa-frf—n"
awee %o dimeraions indigues {VW
2 . deseeus.

[ T
: - ; IoN '

A B C F o H I T v o4 o b o= o T U
- + I A , . v e 7’
\ / \ / // \ \ \ .
A\ zm
~
- C o |8 - X - e ay o
L A N i (N e g} ) Jrrid
« l" ’
Z oy A . ’f. IN NN v - Yy o oo »‘ e ,l ’; Yo

Ow o o %w@t@.w W@Qa:/obm
b Ke) o g ool ds addiin B el
fran Ao Qellian magunrciles . G e
"’\*‘*‘LW): WW@AM%V\Q/OUWYW%-
Solten Jains Rambemends codrainenment o
merbonas  Xeadiaes

2. NOMBRE DE TRAVEES

Lo agabome el- s ank dae el fypaata
fique o ek v cing Acoiss e

A




reacdions qut senk Rax |, Ray | Ray, Roy e Ruy,
,a&%,%'mwfww,ou MW
A Lol TFx <0 ZRy=0 a4 ZTHi=0

O o Jnsls Jonrees |, cceel poun des coveldina
Los < s b houn raduing da {8t
mosimals oui preunnail As prodiane e
reallor A m&kﬁm AL son aaik e seufe
WAQWMV\W{Z o mebrs OQDQA?V\%
o Srawee o amibien wek Ra pbus Lengunn
con Al ,MMNIIM Qawd’mm
o cate s rails.




- LIGNES DINFLUENCE

1.LIGNE D'IMELUENCE DE LA REACTION a: Ra
C’QAh-Qa/\J‘WQUAA /AB-Q-O«. W%/& /cr"\-aﬂ\d

Mone ’C'Q”‘”"‘a" aomt o A.o.,vU.IJrXMA D Qm% Lol
Deddls O anna ‘Q«la.%uuz Ao aante

Corr Murtenk & cbun Lo miackon o o a i
{oine Mhm%%wwm;m,m-
-Q_\L%cxw M)Qamwﬂwcif &M/iuknmbmcm
Askrandes” (frome 237 Ekwwtawa Thaoy oo Sreee -
Has - YoanYu Hsiew). O Ldcbe Lo reackonw o
Q}maﬁo&«é% PV

rd,rQJ;rsM‘p.A.P)’\l ZFx:O/ZF\é:D,ZHCIO -QJ‘ 3 /{,wmmm

Rg'x, P\gé ,Q.u.\é ) R (Ali?\QA.EA/\I\L Q&\.&Me A



o W Wm\z Ao 9»6\ C,Q'ww%e— Lo L%uwto
.O\AM ne &W o AL%W Pl -
Q«ULAM,A_ -Qq w QA-t ,OUL (OLLWA (OLu M\,\k
O\x (CAQ,CL&,QQJ\A W 'Q% rd,;,vaaW Lohvep -
é&é : oLU,r»QawMWJZ s ’Y\zﬁxv&/\, ,ﬂMM ow
Ro Lo medhiods ,ci.u“L.aArw& r\m\i»&“( ec]’,ww -19
Siy = ZSISTLiAe
b am MAT\TVO’AOJ—'J" L/A: ! un Soudes Tos Aenn-
Pries  Sij: ZSTSI/E
Sv Své >0 d&wmrw'mw
aun da reackeon
o 5&540 , QLQQSA.%N\A{{\D Of—u.'m b Sun



MEMBRURES

AB
Aa
aB
al
BC
Be
Ce
CD
Dec
ce
De
DE
EF
Ee
es
< F
Fs
FG
GH
G3
g H
56
He

H I

TJ
It

L J
AR
Jk
J K

SA

(o}
-4
f22.25 /3
-~ 1.5
3
V23.25/3

0

3
23.25/3

4.5

23.25/3
6

6
o]
-¥.5
Vz3.25 /3
-V2a.25/3
3
3
0
_{29.25 /7
~-58.¢ /F
Vza.25 /7
Sy [ F
S4/¥
0

-V23.25 /%

~L49.5 [
fxa.25 | ¥

us/?

sa* L/A
o

4
29.25/9
2.2¢§
3
2.3.26/9
0
o)
29.2.5/8
20.2¢
29.25/ 9
36
36

0
56.25

29.26/3

2.3.25/3
g1
g1

0
29.25/43

3422.25 /Y3 - 48.35/7
29.25/49

2916 /49
2316/43
0

29.25/43
2450.26 /43 - 4l.25 [

o o ¢ ©

1.5
-Vzs.2¢6 /3
0
1.

Vz2.25/3
-3

Nza.25 /3

4.5
y.5
0
-6

V23.26 [3

~V23.25 /3
1.5
3.5
0

SAS &'L/A

.5
29.25/9
13.5
23.25 /9
2+
21

Q

45
29.25/9
23.25/39
61§
61.§
O

22.5\23.25/21 ¥3.125 [147

us /¥
us /4t
(@)

2851.8%5 /43
2.5V23.15/21 #3125 [14¥

2430 /Y39
2430 /43
o

-2.5Z8.2%5/21 #3.1.5 /44 F

20414%5 /43

23.25 /49 5.5{2a2s/21 $3.425 IECE,

2025 [H3

3.5 [

168%.8/49



S /7

0
\za.25 /¥
~40.5 /¥
2325 [ #
36 /%
36 /¥

0
-Y29.25 /%
-34.5/7%
2% /7
2% |7

0
V23.25/7
-Vz29.25 | ¥
~-22.5 /7

18 [F
{23.25 /¥

0]

18 /7
V2325 / ¥
-~ 13.5 [%

3/¥
Va5 /7

3/

0
29,25 [ ¥
-~ 4.5/

0]

Vaa.25 [ F
0

2025/49 315/7% 168%.5 [H9
0 ) 0
29.25/49 -2.5125.35 [24 F5.425/147
16 4025 /43 ~33.35 [1  13c6.%%5 /43
29.25 /49 2.5(2325 /21 73.125 [441

1296/49 30/% 1080 [ 43
1296/43 30 /7% 1080 /49
0] o} o

28.25/43 _2.5\23.26 (21 F3.25 /143
392.25/49 -26.5 [F  83u.15/[ys9

729 /43 22.5 |7 601.5 Jyg
723/4Y9  12.5 )% 6015 /43
O o) 0

28.25/43 25Vza.25/21 33025 /143
29.25/49 _z2.s(az5)24 93.115 [147
506.25 /49 -ALIS (1 L21R¥6/H9

524 /43 15 [ ¥ 230 [Y3
29.25 /45 2.5Vza.25(24 13425 [143
0 o 0

324 [49 15 [ ¥ 270 [49

29.25/49 258325 /21 73.125 143
182.25 /49 -M.2s[F 151835 [y 3
81 [v9  15/7 €3.5 /43
23.25 /49 2.5Vax.as (21 13.425 (147
81 /49 1.5 [ ¢31.5 [49
o) o 0
22.25 /43 .2.5Va3.2g [21 13.125 147
20.25 [43 -3.¥5/¥  16.835/ 43

0 0 0
29.25 /43 25Vaaz5 /24 1335 (v
0 0 0



MEMBRURES  SC SASC-L/4 5D SA-SD-L/4
AB 0 0 o 0
A-L | 0 o 0 0
a B 0 0 0 0
ac 0 0 0 0
BC o 0 0 0
Bec A o 0 0 0
Ce -4 0 0 O
. cDb 0 _ o 0 0
. Dc VEmas /3 23.25 /9 0 0
ce -4.5 .15 0 ' o
De -Vaezs /3 z9.25 /3 Naag /3 2s.25/3
DE 3 48 1.5 3
EF | 3 18 1.5 3
% Ee ‘ o] ’ 0 0 0
<3 - H.§ - 33.3¢5 =3 L2288
eF - f723z25 (3 29.25/3 {2335 [3 ,,52325 /3
Fa -Vzs2s /3 28.25/9 V233573 23.25(3
’ FG— - [ g4 .9 -i H0.$ -
GH 6 SH N& 408
Gs 0 . 0o o _0 .
aH  2ffSEs/u 585 [147 ‘-195579/21 43.235/14%
8L -39/f 22815 [y3 -23.2¢ /¥ 4141125 /43,
He 2Ux325 [24 63.5 /443 sﬁi’z‘%/u L3.835 /143
CHI 3¢ /3 43ud[¥s 2% (3 4458 /43
IJ 36 /¥ asuv[ys 23 (¥ |1uge [y
I i 0 0 ; 0 o
g gzﬁ«?.“fs}zl | 58.5 /197 _1.6T22.35 [21) 43.835 [14F |
ik 2337 qeas /49 Jau3s 3 laasaas /qs#
TR asEslat (sas /1t aelieas/an uaets /a3
JK 30 (¥ 4360 (Y3 22.5 /% 40125 [Y3 |



30 (¥ 1360 /48  22.6 I% 1012.5/49

0 0 0 0
21335 /21 e85 /4y ¥ -1.5V225 /21 Ha.8¥5 [y}
~23 /¥ 1033.5 /43 -.20.25 (3 820.425 [ 43
27335 /21 585 [4u% 1.5V2s2s (21 43.3%5 [4u3

2y (¥ goy ) y9 18 [ % cHe [H3
2y ¥ 3cv jyo 13 [ | K

0 9] 0 v
-2V2325 24 585 /44F -1.5723.25 [24 W3.3%5 /14 ¢
-1 [ £64.6 /Y3 -4535/F HIL.1a5/K3

18 /¢ 48¢ /Y3 13.5 [¥ 3645 [ L3
18 [ % HRE/y 3 13.6 1% 16KH.5 /49

o) 0 0 )
2(2326 [21 58§/ 44T 45MR3ag (a1 kA2IS[4n3
Y2335 /21 52.5 /4y 3 -1.5(R335 (21 La8TS] 143
- 15 11 33%,5 /49 - 1125 % 263425 M3

12 (¥ 21¢ [v3 93 162 [ H9
2¥1325 (21 585 [44F Asfaaas a1 L3235 (443
0 0 o) 0
12 19 21€ (Y3 I /¥ 162 [ H3
— 27526 [21 585 [14F 1513385 24 43.335 (44t
-3 /(7 124.5/¥3  ~G.35 %  94.125[hH8
¢ [¥ 5y [y3 L.¢ /3 yo.5/4L3
@IS (21 s45 [1uF  4sTRIS 24 L8 [1ky
c/7 54 [vg h.6 |1 bo.S /49
0 0 0 0
-202335 /21 s85/14F -4.5WaTs (24 43835 [443
-2 [F 3 /43 -2.25 [% 10.425 [ H9
0 0 0 0

is.1s/21 58.6 [ 14F 45Vx9.25 /24 43335 [qH3
0 0 0 0



MEH%RUR&S SE SASELA CF SACE-L/A
o 5 | ShIRLS
A
qB

. ac
. BC
. Be
. Ce

[ —

0

0

0

0

0

0

. cd> 0
| b
0

0

0

0

1

|
4

o<7C>O£NOMJo<>OKDOTJ°<J
: ! i ) ) ‘

OOOOOQO‘OOOOOQ‘O

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

< g - ~-1.5 4128 | o
e F \z9.35/3 29.25/3 o | 0
Fs  -lzexs/3 232519 -V1315/3 131519
F&E 327 Ay 138

G H 3 27 1.5 15.5
Gsg 0 0 0 0 |
sH V282521 23.25/147 -051Z335/21 14625 [Tk
3¢ -13§/7  A1HOIS/NI -8.35/7  570315/43
Hi (z325/21 23.25/14% 05VZ3T5/21 14.625 /143

CHI 48/ 9ta/hs 3)F L446/HI
I3 A%MF 3%2/H3 9/F ue6/HI
I 0 0 0 -0

0T \ze3g/21 2925147 -0.5175.35)2 1qezs/w}

S ik e [F 0 BIGASIH L25/7  oRdis/4g,
T \TmaE/21 29.25[14% 0SVZEIEI2N 14625147
JK  [4SI¥  83S/N9  15(F  3315/hs



KL
Kk
L
 km
m L.
LM

MN
Mm
v N

om

0P
X0,
ON
oP
. °19
- P
9P
q &
QR
1R
R
RS
R4
ST
Ga
AT
AU
TV
'V TM
- Uu

45 (T 615 /43  1.5/%

0 0 0

-125Es/21 19.05/14t  -05V2E/2

-13.6(3 5heIs /43 -6.%5/7

2375121 23.25]14F 05V73.28/21

1217 h32 /K49 IE

211 u32/H3 6/ F

0 0 0
Vz325/21 23.15/143 -05\73.35 /21
210517 33035/49 =525 /7

3 /¥ 143 /n9 wS (T
811 243/H3 hS/A

0 0 0
Vz9.25/21 zszs‘/ﬂ/? 05VISIE 121 1
-{73.25/21 13.25/14%F -0.5V2315/21

—~15/F 16835/y9 -3.35/7

6 |1 108 / 43 3 /%

2325 /21 19.15/147 0sV73.15 /21

0 0 0
6 /7 108/43 3 /7
-VZ3.25/21 23.25]14% 05\ 15701

~45/F  60.35/49 -225/7

3/7 23143 1.6 | %

2315121 29.25/147 05\V2338 /31

3 /7 21149 15 1%
O 0 0

\T5I5/21 19.25/147 057313/
,-1517 6.35/43  -035

0 0
r—“‘zs 75 /21 stzsmﬁ 052318 /21
0O | 0 0

3315 /49

0 :
14.625[1HT
233.3315/49

I1‘-{CZSHL{3}
216 Hs
e /3

0 |
14.615/14%
165, 315 /43

4115749
1115 /49

0
uestH
14.625/147
34.315/149

LN
1H625/14T

O
ETILE
I h625(1h1
303% (4

113 543

AR.625/147

13.5/49

0
615147
5 315/43

0

1 615/
0



MEMBRURES 56 SASG-L/A SH ShSH-L/A
AR o 0 0 o
Aa 0 0 0 0
aB 0 0 0 0
ac 0 0 0 0
&C 0 0 0 0
Be 0 0 0 D

G 0 0 0 0
Cd D ) 0 0
De 0 0 0 0

. ce 0 0 0 0

_ De 0 0 0 0
DE 0 0 0 0
EF 0 0 0 0
Ee. 0 0 o . 0
<3 0 0 0 0
eF 0 0 o 0
FG 0 0 b0
G H M 0 0 | 0
Gg -1 0 0 0
3 H 0 D gsTEEIE/i] 190125147

3 0 0  '3%5/7  -5103%5/k

_Hi o 0 -05V2aT5/21 -14625/147

A0 0 =3/ -u86[H3
L 0 0 -3/7  -ufe[43

I 0 o o0 0

A 0 0 051ZTZE ~1h 16251147

Ak b 0 225/¥  -hoa3Ys/k9
Jt 0N 051f3T5/21-1462514F

~JK 0 0 -15/F  -3315/43



!

o

coooocoo GO

‘ o o
Ooooooo;OooOoooooc’

OoOOOOOOOOOOOGOOUOOOOOOOOOOOOOO

-15/7 -3315/49
0 0
05073.25/21 - 14.625/147
6.35/F 113335043
-05V23.28/21-1L.615 147
-c /7 -216/43
-¢/7  -216/43
0 o
0512325 /21-14.625/143
5151F -165315/43
-hS5/F -1215/48
-HS[F O -1215/K3
0 0 “

."O.S'VZS.ZS/ZT;~1LI.625/1L/?}
0.5V23.275/21 -14.615/14F

3A5/F -84315149
- -3/F -5k (h3
-0.5123.25/21-14.625/147
0 0 f
~3/F  -5h[u9
0.5V23.15 /21| 14625/#/?
2.5/ % '-sawsms
-15/F  ~1A5/H3
-0.5VZ5.25 /21 -14.625 [147
~-1.6 [ :-155/L{3
0 0
0512335 /21 ~14. 625/#/?
015/ -3.335/y9 1
0 0

05 Uz/s.zs/21}111.6'25/ﬂ!?{
O |

5



MEMBRURES ST SA SI-L/A ST 1SASIL/A
AR I 0 f 0 0
Aa 0 D 0 0

ac 1 0 | 0 0 0

BC | 0 ) 0 b

Be o 0 0 0

- Ce 0 | 0 0 0
_CD o9 0 0
_De 00 0 0
_ce 0 0 0 0
Do L 0 0
DE 00 o0

EF 0 0 0 0
7 Ee _ 0 7 ‘ 0 0 . M,_Q_

3 0 0 0 0

F D 0 0 0

F3 0 0 0 0

FG 0 0 0 0

GH 0 0 | 0 b

- Gg 0 | 0 f 0 )
_ 3H -em/m 135.5 /147 -551T85/21 1e0R¥8/143
&9/ -526.5/43  2.25/F  -482.625/49
CHE c\fi‘ﬁs‘m 1?55/4% 55123.25/21 160.9%5 /141
. HI -1807  -3%2/49 ;—1€S/? -831/h3
I3 - 1&{7_ -312/H3 1657 -231/[H9

T, -1 0 , 0 0
WY V3mE adl J‘-zﬁlg/ﬂf% ssfm‘s‘m 160.3%5 [14¥
ik _; 16.5 13 -2816.35/49 2RRISIT O H1225.125/49
Tk (333K )21 -29.25/147 4sMEa5 (21 43935 [1y¥
TR -ASIF -6¥5/N9 -225/7  -1012[H9




KL
% L
R
o L
L™
MN
M
wm N
rm
0N
0P
o0
o N

15 (%

0

VT3.25 /21
13.5/(7
-V23257/21
- 12/7
12/

0

2325 /21
1085/
-9/
-9/7

0

szsx /21
Y2325 /21

1.5 /1

-6 /1

{2835 (21
0
-6 (3

VT8 5/ 21

4.5 [

- -3/7
- -V2325/21
-3/

0

V23.26/21
1917

0

| ;-Vaa.bS/Zi

0

G5 /49 -225/7 §-1012/L(3
0 0 0
-23.25/1471 15&?1‘/21 ~43.335 147
-5HEAS[HI 20.25[7 ;-820125/43
-23. 15147 -15&?2‘/21 -43.8%5 /143
=432 /K3 ‘—18/4 ;@ualus
SH32/49 MR (F -eye [l

0 0 0
s-za 25/147 1SVI3s/2] uaﬂs/m
‘-330 1S/49 15353 :~H%clzs/%

;—ZHS/LM .-15’5/? ~36H.5 [49 |
-2u3 [H9 -13.5/% ~3614.5 /43 f

| 0 ‘ 0 0
,-zszsuw —15v”—“aaa /z uss%s/w?

3-2325/1% 1.5VE325 (21 %8%5/1'1?'

1683 /4T 41.25/7  -153.425 43

;108/145 =3/ 162/ w3
-2315/14% A5VTTIZ/21 - h3.235 143
0 0 -
-108/H3  =3/F  -162/H9

~23.25/1HF 4.5VI335)21 ~H38%S 1y ¥
-60¥5/43  G¥5(F -31125(K3
-2¥[H3 -H.5 (3 -40.5 [K49
S2AS1NT -1.SVTSES (21 -H 3285 1y

*—H/HS L5 (7 ~HD.5 [HY

0 ‘ 0] j )

~23.25/14F ASTESTE/21 -H3.3%5/147
-6¥5/KH3 2.25/%  ~16.125/K3

0 5 0 0

23051147 -15VTEE (21 - 43435 /14T
| Y

0 | 0




MEMBRURES SK

?

|
}
\
l

-3
OOOOO‘OOO EO;OOOO%oOcoOc

-5{z3.26 /21
1.5/7%

Mv5V1315/Z1

- 1517

|- 16{?

22.5(%

53 as(2d
TL30(7

MK L/

i
|
1
i

0
1u626/1u¥
—q%s?s/uﬂ
1H625/1H?
§—810/H5

o -edofys
”"-svi§7ﬂ§721

0
1H6.25/143
111335 /49
146.25 [1HT

1350 [ho

oL

|

Oooooooooooooooooooo

|
-H. §U13‘1‘/21
6.35/7%
4.5 VT83% 21
-13.5/%
-13.5/3
0
-l SVEE‘E§/21
20.25 /¥
usﬁﬁﬁi”l

-33L.8%5/k3 |

"-1115/L+3 R

SASL L (4

: : : . i . | :

1%!625/1H¥,

1131625 /1h3

|131.625 /147
-1002.335 /43
131625/1q7

- -2%1/1




20 (¥ las0/ng LA/ F 215 /49 |
-1 0 0 0
2W23.216/21 |-58.5 [1HF -1 6\(1‘3‘175/21151625/#/?
21 /7 -1033.5 /43 3335 /7 -1366. 8%‘5/1{3
223795 24]-58.5 /141 2.517315/21 - F3.028 143
=24 (¥ |-86H[HI  -30/F -{030/H3
C-2W ¥ 1-864(H9  -30[F  |-1080/KI
0 0 0 0
T3 21 SRS /My 15VERTS 21 -13.25 1T
211F  -661S/H3 2625/F -8268F5[43
-18 /7 -H8E I3 -225/F  -6015/h9
“AR[1  -uREIH9 -22.5/F -60%S/49
0 0 o o
RRAR[21 585 (14T -25VR525 21 13125/ 1hT
;2\1131, (21 -5851441  2.6V23.25/21 -13.125] 147
A5 3315 (N9 12¥5 T -h21835/49
;—12/¥ -216/H3  -15(F -210/H
2VTITB/21 535147 2.5V2335/21-73.125 [147
0o 0 o 0
-12/1  -216 [HY  -15/F  -210/h3
WATE(21 -585/143 15VT835/21-13.125/14
I/ 1205059 {115[F 151815 (43
-6/F  -5HIH3  -15/7F -615[43
-2PEAR/21 -525 [14F -).1SVaa TSkt - ?slzsjm_
1 -6/F  -5KIH3  -15I¥ 6154
0 0 0 0
2VT335/21 -58.5/1K47 ,zwﬁi‘/m ?3125‘/1@?
213 - 8/Kk3 3A5[F -16835 (K3
0 6 0o 0
-2V7835 /21 7585 (143 -25VT335/21 i—?ﬁJ;Sﬁ/M:
1 0 | 0 | 0 i 0

18



L

ac

MEMBRUN&MM

oM

sH

Ao
HI
1T
- L" —
(T
ik

8l

|

c @ o S oclog oo 9 o0 o0 @ 0T 3o
| S N \ o |

{236 (21

(¥

423,35 /21

-2
ERtRE

{ 0
;;—uv:zs.zs [24

12 [%

’uhsz 121

-2H1F

Sk Ly

o

ooiooooioooogooO‘o T o go O

11?/1M¥

;-3511“3

ERESEIT:

E-cqsmﬁ
~6H8 13

0
RASZRCE

-8311H3
11¥11H?

 -10801H3

SN

OOODOO‘o:ooovoocyoooooo ©

~3§M31 ﬂ1
1 525/%
36118 21

~10.5 |7
0

-35173.25/21 |
15.15 /7
3.5179.25/21

(SRSL/g

-105/7 |

|
J
{

o Lo ' : ,
. i ) ) : ' | , ! : i !
ogo;oo;o}ogofo o0 o0 oo oo o <O

|
|
|
|
|

|
l

l

02545/1u?
-30%125/49
102.335 /147
-sc%luﬁ B

102.3%5/143
-}13.625 /43

102.335 /147

—21/¥ )

-945 /49

A9



KL

Kk
&L
_HRm

mLl

LM
MN
M
N

_ Om

ON

o

b 0
oN
o P

°q

Pa

L

QR

RN
RS

T
Sa
Al
AU

TV

s H T ]

V.

Re

f-v:;a.zs /F

-24 4
0

;-1080/H3 -21/7
0 0

!

-94s/49
N

:-HVM-»«S/ZLH% [141 §-3.5VZ*5.‘£$/21i 102335/14%
o 1215 [H3 26257  -1063.025/49
Wzeagjer 1144 361z Ts

- 30/¥

~36 /7

R

-4

rina.zs | ¥

31617
=217
-21/4

o)
-VTTEE /3
X225 /7
22513
- 1817
-Viasg /4
0
- 18 [7
V2a.25 [ ¥
13,5 /%
- -3]3
~V23.15 /%
-3
0
T1a.25 /7
L5 (3
0

0

-1296 /43 -31.5/7
-12361H9 -31.5/7
0 0
-29.25/4 3 -35Vz3T5/21
3322549 2635 /7
-323 143 -315)7%
-323/H9 -315/%

0 0
1915149 35T
~23.25/49 3.512325/21
-§06.25 (43 26.25/7
-324 (43  -21/F
-23.25/49  -3.5YZ3.35/21
0 0
~324[H9  -21/% |
-23.25 /43 ASVTTS
-182.25 148 4S.¥5/ %
-84 M43 05/
-29.25 3 -3.5(13.35 )21
=8 [H3  -10.5(7F
0 0
2325149 AETBI2T
2025143 5.25/1
,-zs.%)sms -3.5V2335 /21 .
: 0 i

102.335/147

S [L3
NINTETE

0
102.335/147.

0

20

~1151625/48
-850,5/43
-350.5/49

-102.315 /143

102335143

-530.625 /43

-3 /K3

0
-334 143

~102.3%5/14}

-102.335 1147
-210.625 /43

~I4.5/43
40235 /147

-3L.S [He

0

-100.315 143

-~23.625(49

0
-10L315/147
_.»o

|
A



MEMBRURES

S0

hB

SASOLIA

Aa

CCoococooco oo oo c o oo ol o

0
0
aB 0
- ‘G\,C, . 0 B
 BC 0
Pec 0
*QC B B 0
o) 0
De 0
e o
 De 0
_DE 0
EF 0
Ee 0
% 0
eF 0
_Fe 0
FG 0
. GH 0
Gs 0
.3 H -3 m |21
.3l HS T
O HO 335 21
17 -9/11
| I 0
Y aReas/
vk 1135/
T 307335/21
Ik -1

-263.25 |H3

EER YR
-486 /49

IR ILER

SF kP |
0 0
0 0
0 0
; -
b 0
) 0
: 2
: =
0 0
. e
X e
0 D
0 D
R
0 0
R R
0 0
0 R
0_ _ 0
0 | 0 j
335[14F -25/mas/21 1513§MH? i
335/ ~zasasﬂm
15325121 T35 147 :
-1513 0 cwesigg
CASIF -Los/h3
0 0

0
8135147
-668.25 |43

£135( 141
~810 [H 9

257EEE/2] 1BA2SNT

112517

'55€8¥SIH3?

25123 S121 73125 1My

—15/¥

-61S5[HS



Clup

ol

-15/F -c15[y9
0 0 0 | 0
;-svm‘s'/u S135/147  -25Vi3zs/1 73, 125/147
22.51F  -9M2SI4I 1035/ 15331549
sm/u 8335143 25VZ328/21 #3405 [1u?
BEVEE: -312[43  Z25[F  -810[H3
?‘Z:I/Jr E-iﬂ’Z/L/S! 22504 -840 [H3
0 o0 0
SVvaT 121 »ﬂ RS -LSR38/2113.118 /147
CUMEIF -33225/49 26.25/F 826435 /49
36 [F ;5*2/% =301 B10(HI
3603 -3%2/H3 =307 -R10[H3
1o-4 10 0 0
32325 (21 8335[147F 1.5079.25/21 %51 1257147,
WEER5121 -1 181 -257825/21 312514 F
C30/F -6I5IH9 33.35/F 199335 /H3
12417 FHLIKY -21/7 —mms 5
,,-uvm‘/u 1 4HF -H.51RE5/21 |- 131625147,
0 0 0 0 :
-24 (1 -H32IKY -2F[F -KEE/HI
WEILS[21 3T w.STZETE/L1 131625/ 14F
1873 -2431H8 20251F -2133%5(43
-1217 »-108/% 1357 ‘ 121.5 (43
S4VERAS 21 11T 14T -MSITES/21 131,625/ 14F
-12/¢% ;-10&!#{3 -13.5/7 :—1215‘/4;_3“»
0 0 0 o
urREEE(21 17 [1HF SIS/ ;—131.625/1%%
-~ 6lF 1343 €35(F 30315 (WS
b, O o 1 0
-HE35[21 -3 14T -HSIEIaS)2] §—131.czs/m;t1
0 0 0 0



MEMBRURES S Q  |SASQ-L/A
AB o | b
A 0 0
B | 0 0

_ac 0 0

. BC 0 0
Be 0 0
Ce 0 0
Cb 0 0
De 0 0
ce 0 0
De 0 0
DE 0 0
EF 0 D
Fe 0 )
ey o | 0
_eF 0 -0
Fa 0 | 0
FG 0 0
GH 0 0
Gy 6 0
CgH B /21 S8511m7
g 3[F 13553
CHe RET (2115850143
HI 7 =e/7 T lLazn(ng
1T -61F  -224 K3
I.. 0 . 0
T -EEE[21 585 (147
ik 3/%  -LLSS[KS
T 2R3 (21 585 14T

Tk =103 ;-5140 (49

SR  SASRL/A

0 0

0 0

) 0

0 Y

0 0

0 0

0 0

0 0 |

0 o |

0 0

0 o

O 0

0 0

0 0

0 0

0 0

0 0 .

0 0 |
0 0 |
SIS0 R3S THF
2150F 131625 (k3
1siEEsia] 3835 (143
RS }-zus/Hs
-RSIF 3y
};-15}'1?275/21 3035 14
C.15(7 -334. 125/L,3
‘1'5{2'3—2*/21 W3A14T
-517 ~Ho5 (M9



Uae

0

0

o

!
i

i
|
)

0

1203 -840 /43 -2 (T -HOS K3
0 0 o0
CEEIS/21 586 [T -1SVEEESIZ LARS [n3
15 /F -60%.5(HY  1AS/F -HS5.625 /43
2V2835/21 1 585 [1hF  1573mES [21 MAE5 (1M1
18 /F 648 IHI -13S[3 -mec 49
-18/3 -EH& (MY -13.5% .-ug@/us
0 00
-22335/21 (58.5/1417 .-151’2??5/21ghsr.g?sﬁﬂ;g
2117 ~b61S/HI S35 /F 496125 (W
241 -CHEIRS -18yF -kee(y3
=240 CRUHS - e ?-HS’G/HS
0 0 0 6
1R325/21 58S 14T 150z3as/21 41514
QWEERE21 1505 MY -18IZ3 0521 L38S 1T
217 -60S.5 /43 2025/3  -ussea§/HI |
~30(7F -S40 [H3 =22 S17 -u05/y8
BB 21 1535/147 1svzi“z‘s:/z1 L3.835/14F
-1 0 0
-30(7  -540/H3 i—zzf/#_ qoS (43
 SVRTEE21 -Mn6.25/1HF -1SRATE[21 L3RTSIHT
2251 -3033851H3 243577 -334425/K9
- -1519 135 [HY -1C8(T -1HESIHI
ST 625K T SRSt - 004 1k
-1 -BS[KRI -165(F MBS [HY
o 0 0 o
ﬂutslﬂ - 1HG.25 b S5VERE /21 ~166.835 (14T
_FS . -3335He sas]F =335 (HI
0 0 0 0
5195 21 - 146.25 14} 55 VESABI2] _L—_TGO‘KW’rS:/ﬁ#



|

AB

-

ac

RC

Re
Ce

oD

De

ce

I)E
EF
Ee

eF

.
6

G H

=

g H
2L
He

HT

17
I
L J

it

Jk
JK

A
a.B»W

MEMBRU RES S S

O

O OO0 OC D000 OO0 O o

}V{a.z1/27
1513

V292521
-3/7
-3/1

0
~¥33.25/2 1
Lh.S /3

V29725 [21
~¢ /3

1
-
\
!

SASS L/ A

O 000000000 o000 0o

29.15/147
-83.15 |49
23.251143

162 (L3

162/ 13

0

ST

; o
23.15/143 -0SVZT3T5/21

-22235 43 | 2.25]%

213.25/14%

-210/h3

SAST-L/A
0 o |
0 0
0 0
0 0
0 b
0 0
0 0
) 0
0 0
0 0
0 D
0 0
D 0 |
0 0
0 o
0 0 }
b 0 |
0 o |
0 0 ?
0 . 0
-05VETE 2] 14625 1KY
035 (7 |-43.8%5 W3
0.5129.25/21 14.625 MH 3
-1.5/17 -811K3
-4.5/3% —?1IH3
O
16251143
| -113%5)43
0.5V23.35/21114.625/147
-3/ -135[HI




;-€/¥
o

R Ry

XNt
V2325/21
R
L
o)
Y225 /21

10517

1213
-1

W/U
-Ve3x5/21
135 [
-15/%

{23.15/21

0

1517
- -V=aag)21
16.G /1

- 18 [#

V22,25 /21
18 |7

-1

3%
o i

;—Giis,zgfﬂ j—

o

-2H0(H3 -313 1359
0 0 0
23.15 [T -05Vzaa5/1 1he15 1K %
30335 (43 335 /7 -151.8%5/K9
23.15114% o5Y23.a5(11 K625 [1HTF
321 (N9 -H.SF 0 -M62[HI
-3k 1HS —H.S[F  -161(K3
0 0 0 |
L35 MHE OSFZﬁ'é}Mmezs/fH?
-3035143 52S(F -165338/K9,

=324 (M8 -C[F  ~1C2[H9
j 31LHIHWE - ~¢[F -162/K9
6  © 0

23.25/1H? iO.Sxf“_’zs.isIZfW-GZS—HH?;
13.05MKT -0.5V23.25/21 14.625/14F

36335 /HS CC35[F -1S18¥ W9

-210 (K -1.51F  ~135[H3
ZJZS{M? 0.5173. 15/21 MGZSH‘H
O 0 O

210/K9 -1.5/F  -A3S[yg

29.25 MK -0.5 M 75]21 14625147

212351k R.25(7 —1115%/145é

-162/K3 =371 -¥1ly3

23.2S1MHT 05TT3RE/21 ELt c;zs/w’r

-1Chg -9)7 :-H[Hﬂ |
0 0 0

6VZ2.25/21 1955 [14F -8.5TEaAs 2 11625143
-HO.5THI | A3F(F -H3RISTAG

o N
PSS [u3 -6STEES (ot 190,05 g
0 0 o




27

;SASU-L/A

SU

Mfﬁgkunss




28

KL

OO0 OO0 OO0 O 0o OOOOOOOOOOWOOOOOOOOO

©C C o000l P OO0 CPORoo0lCc00d oo ©O0 O o
{

T



23

Sarns 84843933 /&
dma - 6832857 /£

§ch - 52890315 [E
ddA - 3398309 /E
Sth = 233 w3339 /E
SFA - 312493 [E
SGA

0.00000

JHA = -81 482142 [E

SIA = -150.42857/F

STA - - 196.214113 [E
dKkA = -231.336%3 [E
SLA = -2y3.33928 |E
SMA - -254.571K2 /&
JNA - -2H6.335 [E
SOA = -231.42357 /E
§PA = ~20KH.310%5 /E
S QA= -433.57142 [
SRA - -134.51HS [E
§SA = -32.5HN42/E
STA - -He. 7c18S7 (£

gUA z 0.0000
§00 = 20114285 /E



e - T
—. // 5') \\
1 e doa, Xq,
Saaxh = -
Jaoxojv_——_“\\ J,XO
L ™ N - 0 ey
~ — ' i ,//
=~ - W -
- _ .-
&TOOXQ

Poun am maverin & mobe ke ot parshabigus
Aot v s e eﬁMajww a hane
Kosmlommrants  Adtirantis -

AAz4 =2 Saa XA+ dap X0

A0 =0 = dooX0 + Soo XA
Haio Sac: Soa (Thastuime o Rally | Efoerdony
Ty o Shruckunta - Yuaw Yu HUEH po226)
On a4 (84250 XA -224.H285Tx0) =4
(-234. 428ST XA + 20144285 x0) = O

- X0 = 231.H28S7 XA
201.14 285

mp~ m

ok XA (8RS -231. 4285523142853 /201.14285 ) = £
% XKA=0001F11S E & X0 = 000193161 E

50



On @ canvat DAz XASAR+XOS A0 =1.000 (page

33, Ela\me_NJ"MAj Tﬁxn.n’uj /WE $traddanss © Y o \(u HSiEH)
AR = XA SRA + X0 SRO = 0.200 oF alwa ,ds
Atz AC = 0.60H

AD- o.y2n
Ag . 0.28S
AF- 0418
AG - 0.000
AH=-0.064
AT - -06.402
AT: -0
AR = -6.408
AL- -0.089
AM - ~0.0¢1
AN: -0030
Ab- 0.000
AP- 0.003
AQ: 0.01¢
AR = 0.016
AS: 0.013
AT - 0.007

AU : 0.000



32

2 LIGNE DINFLUDNCE DE LA REACTION Ro




MEH&RURES 50° L/A

T
Aa

L:x_C
' BC
- Re
_Ce

?_ Dc
ce

| De

_DE

 Ee
g
 Fs
. FG
- GH
Gs
- 9H
o8l
- He
CHI
17
Te
L
ik
- Jk
Tk

aB

co

eF o

JOOOOOOOO:O.OOO:OOOOOOOO

T35 /49

12025 /49
123.151k9
©f11R9
811HY
0
2525/93

SOSA L/n sose LA 'SOSC LA

goooooo-OOOOoo:ooooOOoo

3135 1147

-263.25(143
8136 (117

l-l8¢ 1KY
-HEE LY

0

18225149 -eee 2543

2325143

32H (K3

i!f?SHH}

1-210/H49

213335 L]
556,295 [43
UIZIS 1

83.35 (143

O 0O DD PO PO O o o,

0

WIS kT TRSS Tt
f2135?slus
23335 [hky

-k4oS [
~HOSTHI

|
|

oéo CO00 0000000 00O O‘O-O

-135.5 143

1355 IHHT
324 /yg
-32H /49

0

1365 1HHT

~6151HI

-HLSS (I
1155 HH1

REYTICER

!




224 |9

0
2325 [H3

§06.25(H 3

2315 K3
123 (H3
123143
0

1325 43

392.25 |49

1296 [H3
1296 (42
1
29.25 /43
NEE IR
1300 [ K3
536 [H3
468 [HH1
0
SUYLE
LHER[HHA
324[K9
1y (49
& [HH1
ILEREE
0
63 [HLA
3G /K3
0
HER/HHT
0

411 114

-210 [H9
0

83151147
-311.25 14 9

213143

-312 /43

-372/K43

0

3135 1K
~392.25H9
-3%12 [H3

-3%2 (49
0

13C 11N
-113 M4

-635 K3

~H32(H3

- 113 {147
0

=432 (K9

-113 /13

-243 143
~108 I3

NG

-108 (K3
0

131N
3—2?{u3

0

0

~6IS (49 S0 (49

0 1 0

19,35 441 1355 Mk

-163335 [H3 -€03.5[H3

213315 [HHT 1355 (HHT

-810 [H3  -6HB (K9
-810 [HI  ~gKeE [H3

0 0 |
213.33S 441 1355 |4 K1
B (HI -6C1.5(HY
~210143  -648 [HI
-810 [H9  -cu (43

0 0
213375 [HHT 135.5 [HK1
2305 (K1 23K [uyd
-562.5[H3  -450 (K3
-360 (N3 ~2881KH3
-232.5 141 - 234 (ki1

0 0
-360[/H3 288 (N3
-232.51HHY =23 K [HHY
-202.5 [H3  -162 [H3
-30 /43 -F2/[H3
—292.5[hK1 -234 (LK1
-30[H3  ~F2 [H3

0 0

-292.5 (k1 234 [HH1

~22.5 (49 5~12/H3 |

O

0

0

S292.5 (41 -234 [WH1

0

i
!



MEHgRuags{‘bOSD h soss L/A SOSFL/A SoS6-Lip |
AR ; :

 Aa
b

al

BC
_Be

Ce
cD

De

e
~ De
- DE
EF
=
| eg
oF
Fa
 FG
. GH
Ga
 9H 13625 (M msmm 39S IHHY
C9v -131.625 /K3 —H?S/Lfs -H38F¥S[HT
CHE mezsmm amclum 43835 /4HT
CHI -2u3 (MY -162/H9  ~21/K3
- 1J =243 49 j-m/ws ~81 (43
T J 0 0 o
J 31625 [N WY (RTAS [HHT W3S HHT
ik F33NHAS NI [-222.35 43 111335 [
STk PGS IRMA ERAS(HKT  naaas INng

Tk Cueshe -2fola sl

OOOOOOOOOOOOOOOOoooO
QO O0CO0 OO0 T OCO0ODO0 P00 O
OoooooooooooooooOooo

|
|
|

'OiOfO 0?0;0;0\0 COOC0 00009 ccoo0oocD o O




-H0S 43

0

0

0

-135.5 Jh k1

-331.5 (K9
-246 43

-135.5 (HH1
0

- 216 (W3
-135.5 [HH1
=125 [H2
el

/
[H3

?55/HH1
[N

;—sw

0

1355 [HH1

-13.5 I3
®)

~135.5 (HK1

0

131625 IHH1 18345 (L1
-4SS628 /43 -303.%5 /49 -
131625 [WH1
- HBG [H3
~HRE[HS

230 (49

0

135 1H Y1

-32K4 /49

-324 |49
0

131,625 [Wh1 18335 /1 4

-H36.125(HS
- -HB&[HI

~KRETHY

-330.35 /43

320 /13

-32H (H9
0

131,625 [yl 2335 [Hkt

=13 My
;-225—/1-,'3
14K /K3
=113 [HH1
0

~All (49
143 [ ik
-81/K3
-36 [H9
~113 (444
-3 [H9
| 0

113 1HKH1
- 9143
0

~117 1444
0

~135 43
0

Ms@%emu1:
SAS1RIS IS
LA IHNT

-1621k9
-162 (49
0

N33/
165335 /h9

<162 /13
~162 /43
0

L3RI IhHT

- SRE[Hu
-112.5 (43
-T2 /K3

-58.5 |uk1

0
~12 /{2

-585 Kk

~40.5/K9

-18 [h3
-58.5 11

-18 [H9

0
-58.5 [HH1

~H.5/kg

o]

d

~58S Iyt

|
|

O g oo a o

|

Doo}oo OO0 O PO 00O ~coC OO0 © O
; f ; ‘



2 o
Coaman ég,_._;ﬁu»vu;?'t.’_‘f__ e e
e Y Wy R Y 2 y-
: = LA, Lt ﬂ' ¥

MEMgRURES SO-CH. L [p gosr L/A SOLTL/A SOLK LA

AR 0 ; 0 0 0
aB o 0 0 0
ac 0 0 0 0
RC 0 0 0 0
o Be O 0 ) 0
Ce 0 0 0 0
¢ 0 0 0 0
- De 0 | 0 0 0
e 00 0 0
C De 0 b 0 0
- Dt 0 0 0 0
CEF 0 0 0 0 |
. Ee 0 0 0 0
 es 0 0 0 0
| eF 0 0 0 0 ’
Fs 0 0 0 0
FG 0 0 0 0
 GH 0 0 0 0
&g 0 | 0 ; 0 0
gH  5T0.335 /W1 526.5 (M1 482625 [k L3z3s [HK!
D K2435 (43 NOSIHI 33426 1HY 333§ [HI
e K38 [HUA 5265 [HHT HELELS[HHY 4383S (Lip
H1 8143 462 /NS AHBSI(KI fasins
IJ C 3{/H3 162/ H3  14RS[HI  nging
L0 0 6o o
LT -WAHS/HYL - E33S[HHT HR2E2S/uHT HASIS NI
Tk AR (K3 22235/K9 334035 /N9 303ISIHY
Tk SHARIS [HWE -GS /4Bt -131.625 M KT H3&TS (1

Tk S [43 230143 HOS[Hg | SHO(WS |



435 [
)

. |
RUER SN SR CY AT

_jﬂo/lw 105 (L9

0 o

gSHolaﬁ
| 0

131625 hk1 1355wy

1835 (49 30335 (HY  WS5625/43  6o1S[Ha
MBS (WWY BRAS LA 131625 HNT 1SS [Nkt
162 [43 [ 32h [HS  HBL/N3 g (W3
162 /49 324149 HE6/HI  GWe K3
0 0 0 0
-WARB I -8 [HME 131625 /4H] 1355 [ i
165315 [Hg 33035/HI W3.125 /NG 16615 /K3
162 (M3 32K [H3 HEG(WS CWEIHG
162/H3 324 /N3 HEE[43 LB (K3
- o 0 o
“HARISINNY —01FS /bt 131625 Mt ~135.5 Iy 4]
S8SIMWE 113 /Ryl 1355 IHHT 23W [HHT
2.5 h3 225143 33%5IH3 Y50(Kg
F2/h3 A4l [k 216 (M3 28819
§851h K1 M3 (K4t 13S.STHHY 23K [HKA
o000 0
CF2/H3  fHH (RS 216 (W3 288 [H3 |
585/HNA T [HHE 1S5 IMNT 234 (MU
CHOS M3 BV NI 12115(48 162 (k8
18143 3643 SH (43 F2/HY
S5 (N1 MF[KHNT 3S.STHHL 23K (KWt
RAYEN 36 /3 SHINY | F21H9
oo oo
505 NHY AF N1 1SS [4N] 23K [NHA |
VHSIH3 . 3[HI 135 (H3 | 42 (KT |
0 0 o . o
_(SESIHHY AT (W T3S IHNT [23kIHkNL
| 0 | o) | o) 0



MEMBRURES SOSL- L /A

Aa
aB

BC

j— CC
CD

ce

De

EF
Et
es
F
=

-1
He

13
1:
ik

Jk
JK

13

D

DE

FG

', HI

0T

B

21515149

1486 143

SOSM- L /A

0 0

0 0

0 0

0 0

0 0

0 0

o ;

o 0

0 0
o 0

0 L0

o 0

0 L0

0 . 0

0 0

0 0

0 0

0 0

0 0

| 0 0
3uBtS IHHT 351 Kk
30315 /H3 2T [H3
DINATS [HHT 351 [HKY

124.5 [H3 108 (K3
124.5 /43 108 '

0 0

5aux?snnn 551 [HH1

zuale

394835 k] 351 (41

| 432 (K9

SO-SN-L/A SOSPL/A

o

0 o

0 '; 0

0 ; 0

0 0

0 0

0 0

0 | 0

0 0
o0

0 o

0 o

0 o)

0 0

0 0

0 O

0 0

6 o
0 0

o

30%425 [Hi1 219.3%5 [hh1

13,625 [H3 162%5/Ha

A0FA2S(HHT 219395 Wi

N5 HI  6%.5 (13

WS [HI 6RS 49

0 0

301925 (41 233% /i1
212625 113 151.835 /49
301125 /HH1 g13515/HH1

3K /HYI 12.?0 /HS




Y

b

kL

Kt
kL
fom
ml
LM
MN
Mim
N

0 v

0N
~ oP

o)
oN
of
°9
PQ
1P
9

9 R
94
RS
Ra
ST
Sa
AT
QAu
TU
Tu
U

0 O

WEs g W82 (ks

334815141 351 [H k1
3533%5 143 €5 [HI
243335 (1 351 (H K1

810 (43 3%2[H43
810143 32 /K43
o 0

219335 [yt -8335 /147

826.815 (M9 | 392.25 [K3

810 (w3 (/43
B0 (H3  (3F2/HI
0 -0
-243315 (K41 -8335 (41K T
2325 (HHT 113 [1HT
562.5[H) €35 /M3
360 [HI  KH3I2/HI
292.5/841 113147
o) 0
360 /HI K32 /N3

292.5 441 113 /147
2005 143 1243 [ K3

30 43 108 [H3
2925 (41 A1 (142
- J01H3 408 [HS
0 0
2925 /HH1 117 (147
22.5(H3 ' 27 (43
| 0 | 0
232.5 [HN1T 4173 [1HF

0 e

8505 [H3

M3 /43
434 /H3

338 [H9
o

303,125 /Hu1 !
L2815 [y

590.625 [H9
307.125 [HW1
250.5 (43

o .
307025 (W1
1152.625 /49

o)
303125 1K 41
§03.5 (Hi1
1815 /43
5ok /K3
Ho3. 5 (K1
0
S0H /HI
H09.5 (441
283.5 (43
126 (N3
405 [HH1
{26 [H9
| ®)
H09.5 [HHA
315 /43
| o)
HGA.5[ HH1

0

21043

O .
213395 K1

21933 (1

6015 (K3
6035 (M9

0 !
213535 [HH1
826.835 [H3 |

1080 [43

4080 (K9
O A
213335 [HK1
-23L.5 M1
10125 [H9
EHE/HY
£26.5/441
.0

Cys /49
526.5 /441
36H5 /49
B2 (K3
526.5 [3H1
1€2/K9
o
526.51hH1
HOS/HI
0
516.5[Hk1

‘ ,O [



MEMBRURES |SOSQ-L/A  SO-SR-L/A SOSSL /4 SOST-L/A |
AR 0 0 0 o)
Aa 0 0 0 o
a% 0 0 0 0
ac 0 0 0 0
86 0 0 o 0

| Re 0 0 6o | 0
Ce | 0 0 0 | 0
CD 0 0 0 0

m__D‘c~¥ ) 0 0 0 0

o ce O o 0 0
De 0 0 0 0
Dt o 0 0 0
EF o 0 0 0
Ee 0 0 0 0
.3 0 0 0 0
<F 0 0 0 0
FG 0 0 0 0
CH -0 0 0 0
Ga 0 0 | 0 o
sH 1155 [uH1 ‘m.ezsluw i1 [yl W85 /441

9 43.5/43 10425 IHY - 6AS MY 336 /49
He 1355 IHHT 131,625 [HH1 i84-’r§ [HW1 |35 /M
HI 0 SH/HI  HOSIHI | 23 /M3 | 135/H3
17 ‘S‘H/Hs S HOS W3 27 (49 13.5 /49
I¢ O 0 o | o
3 Hssmw m c,zs!um B1IS [HHT [HARIS/AlT |
ik '1215 IH3  84425]N9 609G /S | 30.3%S (43 |
Th IS5 (M1 451 625/4H1 | 2135/ HH1 43835/
IR 216743 162 /M3 {08 [H3 | Shiyg




Kl

216 [h3 162 /43 108 /43 SH [k3
K& 0 0 0 0 |
138 TS5 THW1 131.625 [MH1 S13S hH1 L3RTS Mk
Rm 3335 /HI 283125143 16035 /43 EWAFS /4 |
m L 4385 THHY 13625/ HHT B35 (WY1 HARTS/4H1
LM HBC [ MY 36W.5[HI 243 (HI {216 [H3
MN CHEETHY  36K.STHI  2W3 (HI  121.5 /49
Mmoo 0 0 0
N fG.5THHT 431.625WM] Q135 4K1  HAEFS/HKT |
Cem 6615 H3 43612SIH9 32035/H3 16535 (KT
NO 86H M3 BUT[HI W22 /H3 216 [HI3
oOP LEH [H3 6 W8 [HI H32 /49  216/[K3
o0 0 0 0 O
o N AASSTHHT U625 IHHT I33SIHKY HARIS (KT
of ~234 [HKT PSS THWY -3 /841 -S8.S[HhT
0q 810 (H3 6d%S /W3 HOS /4T 202.5(k3 |
P&  #20(H9 5HO [HI  3co/43 130 M3
9P S23H [WHA 1355/ HMT 113 [HW -S85[HHT
9@ 0 0 0 O |
QR F20[H3  SHO(HY  360/43 130/H3
o IR B3S HKW S 13SSTHHT -3 /HWt 585 HK
C 9% HO0STHI uusS (K3 233 /43 AKRYHS
- RS 480 (Ha 138 /43 216753 108 [W3
R SESIMUY CHS[uut 9T /uuf -S8S M|
ST 180 N3 438 (K3 216 w3 108 (K3
" Sa 0 | 0 O 0
AT 58S(HY1  GH3S/HNT FO2/WW{ -S8S/HHL
ant HSIH3  H3.5/49 SH[H3  58.5(H3
TU -0 0 o 0
T 58SIHWY GH3S[HHA 02 [HW{ 1605 (W]
U 0O 0 0 0



A

‘ ac
_Bc
B
_ Ce

De

o
DE
EF
Ee
e3
Q..F

FG
Ga

Jv

Hy

HI

IJ

I

ik
Ja
JK

AR

|
WB i
S - F

b e

ce

Fa
GH.

O‘OOTDQOOOOJDOOO:OOODOOOO‘OSOR):Q oo o O o

MEMBRURES| SO-SU-L /4

|

|

} ,

S S

e



KL

- Kk
&L

bm
L

MN
Mn
an N
O
NO
Y
,.-‘.,.Ao O

- PQ
q @
QR

94

RS

Sa
AT
AAr
TV
T
Un

o P

Ro
ST

OooooOooDOOooO‘ooD‘ooooooooo‘o;o;o‘o\o




§A0= - 23112857 [E

dRo = -192.28346 (£
SCo = -454.1632¢6 [E
S Do - -45.F1428 /E

FEo = ~F1 142851k
§FO = -33.5F 428 |E
d60- 0.0000

JHO = 40.0637%4 [£
dI0 = ¥ 364285 (F
S T0 = MMHA031y /£

§ Ko = 146.23468 [£
§Ly - 176.39285 /L
dMO - 190.60%FIH/E

SNO:- 198314399 [E
300 - 20114245 [E

dPO - 182.85%1% (E
QO = 153.14285 [E
§ RO - 12544284 [E
§S0 - B8F.285313/E
JTO = WW.285%13 /L
JdUb- 0.0000
XA= 00013764 E X0 =

= 0.00324S E

45



AA- 0.000

AR = ~0.03%
AC: -o0.032
AD: -0.088
A - -0.030
AF: -0.056
AG: 0.000
AH= 0.123
A1 - 0.23s
AT - 0.439
Ak - 0.602
AL. 0.749
AM - 0,878
AN = 0.353
A0 - 4000
AP = 0.920
AQ = 0.810
AR - 0.641
As - 6.4kg
AT = 0.228
Au- o0.600



Rawmmahem{m 3

]REACTIOM 6

A 1000 _ 0.000 = 0.000
B 020 0228 -0.038
C M °. eoH. 6.\”3 - 0.072
b | 0.42y | O‘(;M 0028
I 0.25¢ 0210 ~0.030
Fooome 0.2 - 0.05¢
@ 0 ooo 1.000 6.000
‘H  -0.061 0.353 0.129
I -0.402 0.838 0.23§
l - 0.141 0143 0-439
R W:Hog ~0.602 0.602
L -0.08% L 039
M -0.061 0.215 0.133
N -0030 . 0.129 0.953
0 0.000 0.06¢ 1,000
P 0003 | -0.088 0.920
LQ 0.016 ~0.690 | 0.810
R 0016 -0.08% D.6 W1
5 0013 | ~0.022 0.449
T 0002 | —oo03g REY
b 5.000 g 6 060 0.000

0.013
0.016
0-016

REACTl o M AL

S S — |

0.000

0.00%

0 003
,AO 000 _
-0.030
-0.061
-0.084
ot
- 0.1
- 0.102
0061
0.660 |
;
o.A1¢ —
0.256
ou2y
0.60H
0.860 {.
P



48

3. LIGNES OD'INFLUENCE DES MEMBRURES
Convernton : e e rrrerm e deantt, gl
Vahfork aock il , Wl gk o' i Eracliom
’y &&Q/!m?&:«haa condie A e enwfaumpvw,
&ﬁ%%mk,mﬁa Nugaﬂ%.
Aa i quand Lo chanyr andainw 2ob au

-—

dw s M\ALA ShAa = -4

Sha = 0O Ar\pu\f.c'u} O\J\_S&Q;,uu:;

AB : SAR = 0 W

“-PD : YR PRVIYYY rO'J A Sa®:=0 ok t\MW
C\J.,QQ.QMA.O Sab = —42"\.15 /5 Ra

ac MMQOLA gac_:OQ}‘[\o.\er\,J—
aillosns Sac: 12925, 45  Ra = 1.6 Ra
5 [ETRYS
RC d4CD . au MO‘JA SBC =0

Q«UWQ}“/&.MOLDC 2 Mez0
A Lo e

SBC = 3R,



o dirua do B . FMc -0 <+ SRC: 3Ra-4.§
3

Re ,iaudu& o drels s C

S ch, z - So. %
[= U8 w CLI % S%c: 12‘\15(4-“1‘\-253“%
3 3

Cc: %WOLQC SCC'--& d-‘r\.cvxb'vd-
alours SCe = O

D & gauche o A& duih &C
SOD :-—SBC
ou deasms do C Sed= V2335 (4- Ra)
3

R au dessns 2k & daods do E
A B ¢ D

/ . SMp-0 & Sce: 13.5Ra-H.§
§ 3

Sw: 15-'5-Qo~-3
=

au danaus do A Sce = O



De & dnenls n}ol?fwue\n& D Sde:—-=%ed

A M A.n b, SDe = \313-1/5 (’1"Ra.>
3

DE 4 EF AMOLIMM Py Ry Cl.'vn'\l‘bcbg_

A& C D g

W\*"SDE

fo. “ e

EHQ:O =p SBE:QRG\
LNM ZHQ:O

_E_e,_: au drraa dﬁ:E_ Sfe- -4 JW
o¥ouns SEe= 0

e F a aa.uc.ou ot A C\zu:nJl dy E GeFz ~SDe
au desews £ Se¥F- \‘903.15 (4- Rq)
3

_-e.é_ au dagams ok & deerts A.c@ség-.lS'Rq
JL%MJM&MWO[DE,M%&J
ZHe = 0



FGJGH ot desesa ,do & SFG =0

4 drok de G ZH3=O=V CFG = 9 Ra

O wn};u%moeuob?,wka& ZD‘-(&:O
F ou  deagun do F ST :\H«a.'zg(4- Ra)

P J =

rankeuk aillovns  SFy:-SeoF

_Gjé_ %WA:G SG’a:'i

et ponkmuk allans $63:0

R yauc Jd & desde da G
SaH— \]12\2&(4 Ra>

(29.25 |Rq + 3SF
tadeut T Dol - M%(Rg m—fgj

_3H

—_—

_3L au dessms b & dredz da T
S%,L = 1095 Ra +4.S RB
au deasis o @ B'W&GWWZHH:D

H o deraus ok a dredn db T
SHe -

de Y.
v dussus de W SHi :VI335 (4.3 sgu)

——

3 Toag

—S?SH’ de A vne Ao’ %Moﬁw

51



HIA I.:S o desaiaa ok o d _.m'h do 1

sHI': 12.Rq+%Rg

L an dessusds T SIi: -A Q"hML-\A‘f
OU:QDJJMS SIi =0

iy A qancdd & dh AT SiT--SOH
au dosauas ds T S&I:hﬂ.zs(mL HL)
3 MRa.2¢

N au densun ok @ daedr ds K

-

Sah = 1’;.SRq+H.spa
ow dogars o4 %MDQAJO(O /‘L)o—v\aZHJ:O

Th e deowes 40T STH- 3255 (1 3 SiT)
s T
an\l&&nﬂ /O\,OL"w\.Lz doJ STh=- 9T

au dessus ok & Bw&mc{o JvZMH&-0

K& s dessuns da K SK& - -
}\,au\xem\l' allovns Skh =0

52



O - %ml’ —Q'&%Mm /"TAA|Q/\AJ’/\A R needs,
A J?MaMa A i drennee  eck s dredr ((hana-
Srapbs G.F - Elumendony Thaoy of Shuuchins
Yoaw Yau HSIEH 4o 424).

$n Sallbarn qul swivenk  devonend L
l»{r%'r’\lo daws o memdbious rrond Le

M%ﬂ tva ko fosse pron = PUSVIPNS

rmeeds du bl

O arn daddt | comrmo poan -044 reachonws
oo vQ,uZ,ww A &u%g,uwcu = CYRP N APIN rm.e,v:»-
Rvvnss, Vo 2an ancmince o broeds .



MEMBRURE A
4 - -1000
0.000
0,000
0,000
0.000

0.000

L‘é .
>
E

F

6

0000

0,900
Do

MEHBRUR& a B
0.000

~f HW2
- 4088
odch
- 0,453
~0.2(3

“~Q000 0

0-000
‘Apﬂoo
0.000
0000
: 0.000 |

~ 0.000

000

0.000

e e -

0.000 :

0.000 |

H —
L
\
K
:
M
N
0
.
8
R
!
T
|

0000

L

-0.016

-0.029
-0.029
~-0.023

—-70.01:3 |

0.000

0.000

0.906
- 0.636
i 0.382
6.1%3
0.600
-6.631
-0.453
WY
-0.4¢2
E - 0.430
| ~0.09]
- D.0KS
0.000
0.543
0.0 Y

0.0193
0.01

0.000

MEMBRRU RE ac

\

|

»

002l ‘

MEHBRURES BC
0.000 2
_0.900

A4

-1.232

-0.36§

-0.021 |
e



MEMBRURERc

MEMBRORE, Ce

A 0o

4.000

-1.000

| 0.000

0.000

0.000

0.000

0.000

bﬂdd>
9.000
0.000
0.000
'bbdo
0.000
0.000
0.000

0.000

0.000

0.000

0.000

0.364

0.314
- 0.1$3

- 0.000
0.110

’:, VO.V'Z.OO
| oass
0153
0.110
0.05H

-~ 0.01¢
-0.029
- 0.023

-0,0723

| ~0.36Y

-0.2(3

-0.013

0.000

0.000

1.4

0.600

A Aw3

0.531

0.000




MiMaRoRE De

A 0.000

g -0361

bovoses D v e £

; 0.000

- i
'

. 6.000

Doo-1.038

.

C -031y |

-0.62H
i .

£ 0.483

- .ouy |

|
d

IMEMneote oF |

©.000

0.000

v
R I

0.0060 . 0157
0.000 0.110 ]




MENeRURE eg  IMenmRuegs FG- 6 [MEMBRURE Fs [MEmprure Ga |
A 0000 ‘I 0.000 | 0.000 0.000
B 0.000 i o.&o'(;m“ —vo %@1 5.000
C 0.030 0.-S6Y 7 ~°?‘H | OOO(;‘ .
D o4 (;(?;H - TW—M%X | 0.000
ooy 0.305 L w:~ . pooo
r O omag . -1.5% 1 o000
§ 0000 0000 0ooo 4000
I R o000
1 -0.16s 0.318 oy  b.060
T -0.232 0333 t - 0.200 * 0.000
}E ;:;810 0912 \ - 0.135 0.000 a
L ocoes; 0w -0453  g.00
N w-iofi_i} “ mo.ﬂo e ok ofoo};““%
0 Osoo | 0.000 | 0000 505y
P 0.067 o081 0. 01g a 5000
Q o 120 MFomuwm o023 0000 |
R 0420 | -o0Ayy  0.023 0000
S 0.09% -0, 'n:} ‘OOZ 73% 0.0 00 ﬂ
T 0052 -0.063 6.013 5000
U 0000 | 0.000 0.000 0.000 |

57



MEMBRURE g H

A 0000

& -0.050

MEMBRURE & ¢

0.000

-0.258

IMEHBRURE He

0.000

. 0.0S0

0.09¥

0.448

0.0€&

0.000

~-0.255%

REL
TRy
o
0138
e

XL I .

MEMBAURES HI-IJ)

Co027
A 0.000
0.060
0.0 1
0.0%2
I 0.060
0.021
|




R

L

0.000

0.000  -06.09§

0.000 0.000

0.060 - 0.447
6.000 : -0.06¢

0.006 0
0000

R
.
B
;F”,‘
;G 0.0060
fH o

~-4.000 D.Hoy

0.006 . -4.450
0.000
0.000

- -0.8930
. -0.63 4
0.000 : -0.386
0.000 | - 0.4%¢
| 0.000
0.083

|

O.OOO3
0.000 |
0.000

0.433
0.130
0.0
0.050

0.000

v

{
i

0.000 |
0.000 !
0.0060

!

!
.
L
M
N
0
Q
R
S
:
.

L

T

- 0.050

0.000 0148

0.193

. 0.000

H
i

- 0.170

~0.325
40.331
0412
- 0.267
 b.000

0. 468

1.0%H

1251
 0.801
0. Hiy
0. 4%
0.000
o4
-0.1¢%9
0410
- 0.4K3
-0.063
6000

Hombrore T¢ MEMBRURE LT [MeHmRose < MedeRure J. |

0.000
0.050

0.41%

0.5¢8
0,000

-0133

~0.\40 Y4

0.290

0.63Y

0.336€

0.000

-0.68S

. -0.133
-0.13%0

!

- 0.050

0.03$ |

ey

IT:

-0.6§3

MVQJfgnmum¥

EEXIE

0.000



\MEMBRORE TK } MENBRURE W4

rﬂgmauaa AR

A o.000

( 0.000

0.000

g OBZ

O 315'
02—10

c ozHc o
Olsq |

5.000
0.000
00007
OﬁOO
 0.000

-0.303

0000

-0.73¢

0000

0 ooo

-1.329

o 5.000

b
E
F
G 0.000
H
1
J
X

[_ -1.329

1332 |

—4000

M -0.135

OOOO

N ~0.324

e e e

P 0201

K 01&8

0 0.000

@ osoo

{S o zsq

OOOO

OOOO
OO&O

T 0des

R S VUV S

U  0.000

0000
OOOO

OOOO

QODO

0.000
0.000
‘0.000
0.000
0.000

0.000

0.000

0.000

0.0700_ |

0.000
0.000
&OOO

OOOO

0.000
0.000
0.000

0.000

0.000

N

0.000

| ——
i I
,J[ e

OOOO




W TABLIER

1. DESCRIPTION

B fain droandend (ven Awesce)
- R Qands A B aud seulicnnent banailll
~ ek temomendt ds —anam, WM
jounee rauda

61



_ e dasssus mous cautas Lia Duadlos

2. TRAVERSES EN ROVS
T premant des coelliciends do o danalLow
o«p pour oo changes menkes ¥y pan Reo o -
%2/3 e
«p z 425 - S16-1 $7.2.3
L o= 1.50 - Sle1 b 123
o Y\QaM,cﬁw.\ da dea o 300 wava Ae)law%,,}
150 d'ehaimenn (Regua dy Chwrmines da Fen),
1560 vamn . Lwa | M%“’M EPRETNER S
Chas de botn maoisteent
Lriom  akodand .
b 2 meuds L du Deeddll dudtands di 4sm

on et melbe ¢ lanches e Bols anec de
w ,de O.6HAMm | /TR ,"’\AL»'L w o

fw Tu-uug ‘Q,'L%\W\MQWI ,do 4500 Janrensen tan
T (Regls olio Clammios ds Fer).

Poun Lo M Hdon can o v e el -

A M&% de 20T M&W M,\f



i A
MOL/ PR
Sk s o i divdain des nells - 36K
e: ecartement 2ube 2 4lancbas s Foir :0.642m
OE»Q/\/?{Q A faedeoce = 207 b X - 1. €
P= 36x0.642 +20000x 4.5 = 3002889 ﬁg
di mement i fhsion  macimuum M Pd
Sok G ta codhaindn |, T mmovaend A iranka
o ordmaet Trnox = Hmar 0 (50 dfenen

L

T\MLJ:‘,«AA o A5%6 J,"C»u.wohkn ak Jde 420 c:[cx.k’/(‘,mz
(Eldmenks ,dr contducoon - F. AERNARD o323)

.+ €= "0

G = P x 1.5 ¢ 20%Nanee T- 1 30x150= 3431 5cmd

1 cCimd 12
olmc, d < 120x3U3T.S = 4.43Swmm

3. 5sx3002R.89

@’\A— ’lN\SLMo\M i 3 2w MJ\, J—twux, Cavw’,vtu
I P NSV, VN de U %\,U.\MA,M/

o T - 30028.83x3x %5 /84335 - 80.08daN ¢120dal
Ot Cann &

On prondra catvad du Toiy ol | disoine



ou deesichy’ remdank v o i Ll aenk

e aon davse A inidill aena de donde oo
154 8% (frage 321 - Elesmenh e comabuichon -
Repnard)  Héww a 20% A howudids” &
ooz admasecdls sdas b hine cona do
0.2 ¥420 = 36daN/lcwm? > £2.08 daN /e ?

3. LONGERONS

(f calesl des efferts

Xao RGP da Lo mw Towlia A ces

*&\W s diamiens Aot aedevmuns

o g Snanerses ou fndices duzw s

anean  (dis meuds | Dene Al ameus areulenas
LN A pb,w/wab Wa.huh 90 neochiomas
rneovans  cannoe 20 meeds A s - O
e MW\T»PL%AM L WWMM o ol diank
phﬁanha 2’“&&&&4,-%.&3M%UUDW 2ok axw%\%-
I oty O Arna  dene | du cole nelou -
ke Con o Amevnendt  Jheuwt don Lo 4e-

CoAd.




65

~HIT

bia

Lohgﬂron

%\, I A

LR (hxn/u: e “(m‘wi PROFiT

|

g

o dl s Plamcte ca dotn
devods relobve du it : 0.60 & 15% A -
midiy ("Bown ek Chonperds wo bows'- FX BROCHAR)
poge 20) - Poide s 1.5x0.3x045x0.¢ lo3= 40.5 fy
ol ok e hillt o gy &
S /cﬂ«wx.%,u A 2aadeun s 20000 kg
T MW L Fain da W Aun La
Sronte & ot mivae Sethdle | o hent  detenmi-
men Y mement ob Lo readiinn miascimans -
Connr - er b cviwren cprond da Ll A
Ko ana endie fosdewse ovceods CMQ\Q\A'M,
o e @ ook s di dhangis concenbneis
IR ormvia daase Con
jmiow; ooy e 3 e g

For ConoT f
. gm




Mmau( - X0o00oox1.S- 30000 ’GL%.’VV\,

Rwoax = HOT o} Vavax = 207

L On o La ’Tvxo_;wce. A 3 chianoe, Con cendnens
R
4.5m ‘L 1.5

4

) &

AN

Ao rneallade R ek & 4.6 des condecac Aok B,
ek au dwsans de Voo C

WU asteu AW‘;\ Oqg’\fv\ch UML

R\: GOX1.S= ZOT o Ra- HOT
H.§
Mk: A0 x4.S = 18 T. v

O\AAM& L.-n/vu'_w B aok & 035 an  du Unxe

,’\Ncu.o
Q\ -‘—‘-Rl: 50T

Mc = 30x2.25 - 2024.5 = 315 T am
AMC Hmou

[

37.5 Toavw = 335007 233 %r;

33500 x 3.2330 lo > = 2¥.14 Kip.
Ravox= HOT = R8.135 \(i\rg



Av dimensionnement

T W s K ’r\,o—uiz\_g w' et Lakeals -
ek Wml-e:t o oy Adeannc AUpanio , Gt o
o aces GHO HHW T"W‘&“'&' =P
dorne Low 2 & Fy: HH Rips [pa? ok Facs 65 kips el
Rty pion wrboanent Avaperaidle,

- Codronntin motrmales &”WW“”“’QM

Moo = 0.9 %yl s Zux ) 231,200 x42

Zax 282 L SI6] ) 435

Ow M ‘r'uMobm aant W 10242 anec Zxx - ‘30.6?\05

- 4043 _ 6.23 < §H _ &1y
2% 0.808 oy

o

E - 40.5-2%0.808 17 H2 < + 20 - 63
W 0.51 oy

fLT? IYY 2 0808)‘ 101?3: }ngt’\oq
12
Ap = 0.808 10,17 +1C (10.5-2x0.808) 6.61 = B.97 h,l
r = :tg_-_g_Z. = 2'81 °
g.9% }'~

L= b.¢x3.280233 = f.3¢ ~



0, = 20000 « 20000 - 88.22 k.i]\'rwz
L /A¢ 1436 x12x 1. 2.8

Il

Tp: 250000 _ 250000 62.32 kib[poz
(L/er)® " (1n-36x12/2.21)

A [P B T E S R ¥

ws= 1 - S16.4 § 1384 &
MHo- S (TZa0r = 280.2 (8322246292
W 1

= 36304 kinpe - Sl6A 313,64 4
. 2 N . ~ ‘ 3 L
Mp - $xMH 306 = 26510 Ko < 22007 kipd

22041 Wil < F2l (Mw)
Hm =4A$xm3xuqxs&6(4~oqx»uqx3m9

w2

2€30.H
= 293,66 WWppd ---8/61 § 13.¢1 af
GHp =0.9%xHH x30.6 _ 298.38 Kip ju < 293,66 ki
0 r g p

dene Ma- 292 93 Rif o D 23210 kef o Lot 0K

- Connad S, rmxfrwAaﬂio J;u1A~04ﬂDuya&LA
R*brb¢mm an /di%axmquano TQAJJQTUJA
Sowe qu OQ»M%;L de 2071 = HY.089 k_k\r;

Ba = 4.2 .9 x0.5 3 _ ; :
A= A25x0.9x0 1X2x1.§ xHHy =69, 42 Mrqu-lHk.r_\
- S161 1458 a



R(_:: L“)T: 88.49 k-tv')

B2 125203 x0.61 ( N+ 1 %) x Ul y 9848 -~ SIC.| Y 18R
N)/ 2-\7-'3-}\6 .09’\,\ /U’\QMAAA N = 3}‘\9

oo P‘; - 20T = HH.089 l(-trS

Br:0.9 216360 42 x 0.51 (40.5-2x0-208)
(13-42)*
6.1 é IS.a 4/

= HHE Wiy ) MM i
d'ou 0.k
7 BRAL Wiy

- Codnaiwios \IWQ&&M

™1 fu=5.3H M=o

L. 13m2 <13 TE3h = 522
W Hiy

Faz 6.¢6xHY = 29.0H kb‘vg /r\_,ol‘
Vn 2 0.9x H.63 %2900 = 11BN ks ) 4y 083K

o= CEO N P [ B S WO By

& M\Q.o W53 Coiend



H. TRAVERSES oV PiECES DPE PoNT

100 k- ‘ foo ‘f\‘ﬂ,
i ‘L“‘;“"I‘L’Uy—s $ 1.06 \# L W H v <
A vl

/ 4-5-0)”'1 :‘ ? 1.'510}"/',

/
2.50wm

Poids ook aun Loy Liavtians
Prida dao Lovwmanews 324 [ 2 3266 &g [m o
Sut i duskamce s H.Swm - 4469 Lt
Porida du aad £ 36 hay X H-§ = 402 g
Poidrdu o = Fxhos = 293.5 fes

(couss e ponds. Reéionion aL’fcwa{,w‘w hage 30),
O’ Mane W\Lﬂvw»?da'tcroe% M}mwi«wé
Lo Lorar A I
CC\.C\A’%QS’V“\\IQS o\.al:u FOMNL. BN ,J\,u
Lo . Riax = HOT .
O o A sehiln saivoadk |

00 ¥y L{S’Oﬁ’g/h«- 1{5053/,,, 0o Qg’

FrT L
To t
o

P=" Hoooo 414696 42835+ 162 = Loe32 g kg



Reackion  Amascimals din o tiedle

= H0632.46 + HS56x4.§ +4060 = HAHDE WE k.g_- 31.29 “"P
£ Aovmmend  mmacivanne At prodisna  @n Cao
o da sunchange A HED Ry (vl madide fas.

Aleors Muwax = 400 (1.5+0.32) ~ {0332, HG x0.32 = 23108 H ks 1.

= 210.5(a {%P

DiHIuCionng HENT
«Cl.o&w’lau-?_ 4 WC&M}: ,ﬁ.u.o '& 1—\,0-\.;-
r-_\,,: Wy %,«.Hrw’- 4 Fanc G’Sfu'&q /)\.ol
Avee e WiZx 39
Codroinlin  mmermmoles Qmwxh&ww&u
H:L: HC'L&-‘\[\“\; ? 210 {Ub\‘\*

b . C¢ < 5sH 324
t oy
g Y2
SVPRRTR U QR

Aot Ro ot e ok do dowss 4wk b veibinend
m' axk ro rhalmdnr



MJW M /MMEAAJ:
Moz 504.6 K s 7 210.513 Mf‘*

R = 33.6%{-@{-3 > 83H ki
Sows Re = 91,23 ki
Ry 2 91,29 Lot N2 ASH
O A‘vumo\,\n N = Q‘r\p
Py = 635 8H ks ?91.29 ki

Urz 234 Ras ) 23 Ry
drve A profrl’ Wi2x33  coavienk

5. TROTTOLRS ET GARDE-CORPS
CQ)' -QAAA—W%J'P.Q RRAA. A~ ’\(\,q’\}'t - & - {YM
Pre fia Ponchs e Lol

100 {Lg ] ™ {
A S U D S G S G S

4.8 m




C
3(5'\/\/ A(W Adan ,Ce\n;v\.l ,Qaj'?—iazo’”u;ﬂ ﬂ]
0z ISdaN[em® ((hage 323 Elements ol Cono-

0=

H(Z

x 3
I/C: L'{_ = 2812 S 400: 34.S e
¢ s ‘

T e nifenand & R N U hagg 320, Elemenks

s Comthuchonn . F. Besnand | on rr\wob\,a. olag

radnians e du ' ,Wwdﬂeo"b
BOx s ok dbb 1500 mane oo Leneg

GMd\D-C&*tﬁ . Arv chaw\n C-L-W.



74

Oht

e S |
UH.U:ZwW&v:EF

R I Ny
[
f VA
! [y
o [ T i|ﬂ+ﬁ.v||i
0 i !MJ,
< — P
@ ! T~ Mo
R S S, 1 N . .
ri— ®< T Pl BES
r~ 1 e

0h
e

TG T e
UNKQJ %SG*,SO*A

NN
™~
R
m////
gy & -
S

| - ///

\ SZxon Y S
.\\ﬁ% . — R " o4 T |
AT T} 7 2-— p— r B me—

= =

~ 231300l vy Uy 2910440y - - - _— e m s

; 29

hixSh Py asd uz 3230

~

FDD%;O no 275040




V FORCES HORIZONTALES

Weo ' avdrent s Ui o comple gena

Lo doy callads o Lo neackion Mé,w\)ca\h
2 o M aed e diie matones -
Anans ou exckerias

Loy adlickalion Afenvas sonk  ddes o
Aos ma Abudins dhant dewwits g oo

Ss Adliddalions asckea WMJ: S AOR POTY
PEUTIRPNTIV SN Prairace .

“J'W s '%n.um%n, ,OWWM & da aun -
hanrge A WQ%J o /20 de alle L demiona ”
{Counas o w Roimion ,OL'/\‘,\A.%QZV\J:WAA h.za)

b Ko ot Ao fpadvane acnent Je%wag o A/3
A peids Fdae changte motibis mmactivm for-
ko tron Ao Kablin ok o s dls o dilna-
Mane o /3 ,daa '\«ﬂ’\zo\)a Lo patense s Loceyno-
Joaren w?ma,m}/;(lm EM T. H3.462)

ATV OAA LR

5




VI COMCLUSION

L rdallaks obheruina -
R R SO F U VSRS SO S S
- bl s Al Veow m rend ,wwvr\te/orMQ_
*Qm%mﬁ—vwbmﬂ’@d—u w&,calcuﬂ

oUULe e LS Ao coralru s ~ds ’t\m\t/:.
%o Auis pvul @ da fein du ceda Sigg
"Steel Stauctunes Fon Pouildivgn - Livnik Shakes Desigun”
o & U Dvsboekion Geminale T-HO- 402
Yoo dig dsnprinadifs s Tomps s avnbent o
rekond  Aun Xlaniver du code ACNOR $1" Railuray

Brcdgpo”, Lo a fras 2 Lo lems da faine Lo

76




17

Almmenslonnement deg diffiedis mermbannas of
A wntin Vassenblase pan Asadines
Coporvdank A devmenns s & ttapus du cal -
el ot i auivies do pate ok o et die
Arne L £t vl a2k mﬁuut%?'wpwn.\w
»'ank M’, o o csnvanf e Lo naendie e
'"Q“AMW%W MMrw:auﬁ Aarnad
fo nile do X vngenienn /.



ANNEXES

4 TRE[LLIS ET TRAIN DE CHARGES
5 TRACES DES L1GNES D'TNFLUENCE

3 TNSTRUCTION GENERALE T4LO0.402

18




RIRLIOGRAPHIE

1. E‘vav\.&/vvbvuj Tﬁ\n.o’\.\é v%§+mw Naronr Yu HSIEH
2. Deadgrn of St Stuckunes - Eduwin H. G AYLORD

-Choules N.GAYLORD
3. Elemendany Shudhnal Analyais and Deviga Shel,
Tavalea annd neimfenead Comnentli” Linton. E. GRINTER
4. Shaucbunsd A»\AW ond Desigm Senus
Willlawm Me GUIRE
S. Applad Plaske Danlgae An Skl | Roted 0. Disque, RE.
¢ Shudinad Eunainmeaning, vl 4 . Richad N.White,
Pelie Gergely , Robert G. Seacowully
1. Tlemmendony Shed Shuubunss - Narom Yu HSIEH
2. Elawmemb do Comshuuckou. 3 . F. Recnand,
AL Townamcheau , A Prus
3. Contru bion mﬂqﬂkw 4. P.LoriwNn
16. Enegclopadas Proabiooa de da Coabnekion o du
Botivwenk . QUILWET
1. Tudhudbon Gvarals T 40402 . Adaydolion
o Ressa o UAOF du Ruglimend Mimithenid
du 40 Hai (123 jamua b Cdiell odes Ouiinanea
Sowos Vwme Fernee . 1960 .

A2. Rois ot CL\GA‘—\QMJ’{ FPVN l’.)m . F X RAROCHARD

79

_



80

3. Coums s Pobs | Recowiona o Tngervienss
14 . M°Hﬂf\0 EQ-QN\AQAAJ'W GLOH;b\\n. /a'.ﬂ T’WWX
Pulilics  C. BLANCHARD






