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2. CALCUL AUX CHARGES VERTICALES

251 Pannes

2.2 Poutres porteuses
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3. CALCUL AU VENT

3-1 Effet du vent sur le pannelage
3.2 Vérification dela panne au soulevement
3.3 Fixation des pannes

3.4 Fixation des poutres
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3-3 Fixation des pannes
QM E
/P
{
[ [3
Q‘)l'hh.(’\.{w.i e
{Fﬁl“ﬂi\{?s 1‘04 ?3%. \ |.L:°"
P n
[
#|p N
lr Q
. 24
i
ol
ko e . e o e a'
103 3 3 Ao
ol Lgln |
—
w
S
o -
. Ao " \
Pou’tu
?.Pom-}u 440 A 4 43 .
b‘aV\Q {h CoB (p,m).
d: 3 mwm aseo e a0 Az A0 m
¢z Co }Cg.ﬁlit&u -3 C;: g_m
by 15d ; bsoten o b= Jew.
e>3d ; B>0%9u -5, e:- deam.
d= 4,9 mm : 2260 eha'stoem —> A= A0t .

]
b 2250, bs j225eau -

c!

\%

‘Z.’:,?:

b: 2ewm.

)

Co , e’z 19y 0m > €'z Do,
d

; e‘a AFou '- e



= @9
B on o Lpoika A5 A 46y, ofkipuer ok offis tonk
M‘So“w;a ok Ceun. a L'amodhanent extidame .
- l'effaﬂ pravyirad ol omeshomenk ole pamme  canine
por & vek vheme )l ol - 25,58 ‘ﬁu”mf’
ok tomume o pamme o me porbel ole € m olowc
Peffork b ol : - 2555, ¢ = . 453,4% hg.

. Fixatiom ole {a pomme
v Om oo € powte 40A G ek c'al & o ol ejoitlment
psiple . CR 347 (page A25)

F- 03 o Je 4ﬁ’mlf pan posudi , oh f foul P ogoren

= ou N3, (ean ol t‘&ﬁme}.

oee  ol: olamedle am Yo O o .
e Cpaitin ol A lmenh & plas minte (22 Gem).
em Uwa .

dome FL{: -%3 x C x 0% ol lj_Q_. PDW\ by & PD':AJM :
Fb,{: J,%xqu%x%ox\)_é = qsgj;%%.

» EF om o QPD.\.M“M AR @5y cufoneees e € e
o A wecochoment  aytreme .
Ftl: A5 d. e dir  olamel ou Com.
(P“‘*P"‘:‘*t‘)' e = Cou .
Fuo» J5x2x 05y«xC = 97,2 hg. o onolall

oL
MO-&O'L;.A Fhi PQA 4,% =) ./!,3 -Ftl: ./‘21';)(56 ’ﬁllz



130
= & R,

Fo 15%,5 hg + 42,3 ho
oome  F= 5%y, %¢ &r.vh > US4 < fod tmorimmal ol orrach ewend
ole 4o pomme .
. FEisalion o 4o \‘50ch~3 :
Om o B powts Mo A ¢ 4,9,
éffm.\r pow powte : JF.dl.e owee €= ADeam .
' 4 o: 949 e .
Olome PouQ T Po-w.-\"(a OM OumOn”,
Fe= A58y O\§xA0 = 585 wa
ek om olotk ma.iom, pou A3 . ool
F= A5F =45 x8¥8 - 4éqﬁyﬂ%.
B ey, | &cj > JAS58,43 {ffo-& ool d’axmc&w
de {o. pomme .

houg Lo j’iyab\o% ole o pomme L} vt{u‘(/fi‘cct X

?QNN\{
\
o604 \
€ v;g*t$40ﬁ¢?3 = e
P -\H i
: % {:
. >
B powtes 1o A d 13 &
L powtes 5 AF 5L \\
/b
AR vd |
4

18 T (bou‘\r(_ :
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4. ETUDE DE LA STABILITE DE LA POUTRE

L"EGARD DU DEVERSEMENT

4.1 Cas de la poutre en construction
4_2 Cas de la poutre en service

4.3 Effort transmis dans les pannes
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5. CALCUL DE LA POUTRE DE CONTREVENTEMENT

5.1 Calcul au vent
5.2 Calcul au séisme

5.3 Injection des efforts anti-déversement

5.4 Vérications
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b. portique transversal
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6.2.1. Sens  longitudinal
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N o

. Cﬁmgcal mew*rs:
G:3uwshq/p = 345 b, ¢

. $mc{msm.: P- ﬁ’b?xl = %900 E\cz(w_%; : '51[\“{?
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4 £ ELC DY (- Sy |6 | - S | - b1 | L2y |4243 9937

2 335 |65y | 2 Sy | 635 [Ras |52 | ac | hS |43 [ua22 (2493

B 655 | ©d 2 S | 635 |52y [536 [ AL |03 |dopr | W22 |2y 58

4 63 | 63 | 2 Sy | 635 |53 [ 936 | Ac a0t |a007 |u22 [243e

550 3,00 | AL |Jo0r | 4338 | u,22 |3c0t

6 3,4 = 2. 5y ¢37 | aus = Al 2433 | - 4,22 {2943 |04y




C- Gafr.u( O{be cf tfo

7 ik o
bk
portique T.I. sous G
voewd § g (gl W, | M | My [ ML [ A [ M ([T [ e
A 3,435 - A55%4 5,09 - 5,91
M35 MLy [RA5Y
2 3,435 | 240 {4080 | 43304 45,857 | - - A4
§,9% | M,943 110553
2 305 | MoSL [ 464 [ 24310 | Ay = -0,0%%
= 1A% (M6 0,55
Uy 3,438 [ AALA | A g | Mt el = '
| $431 | 44,833 |u133
S 139 | [ 3,68 |99 [Heva | - - 4355
' 0,113 |1,459 |-19Y
6 | 2.B5 [ 4435 | - ouoy | - = o40Y
portique i I Sous : P
sad | gt )] W | W Mo | N, . | Y, Ve [ Tene | Tow
1 3 - 13563 . 4,423 = 4,42%
Ay 355 | A4,668 |-1y,954
2 3 sy 9,684 |45,548 43,848 -1302
434 | 40,953 |.n, 548
3 3 9,694 | Jo0y |A0495 [40,534] " |-9,0%
3331 | AMy36 [ 4,539
4 3 A0y | D) IL | 401y | A0y Ay : -
8,390 | M,33% |-n,13%
5 3 ATy 13,018 %20t | 6335 | - - 43
0404 | 366 | -0
6 3 2,13 - 0,%% | - = 0,358
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6.3 Combinaisons des efforts

Jfg CCBR €3 (’a'\wmbu)f FIN ww\\h\‘t {es AD'EE&-CJ(‘_FDI&D‘M

fam 3
l:omolcuc'a Ao DunXe s -

Sofl elbatioms b tafes f,audém{ea Ol A™ gere :
S, - (G) + A2(?P)

SN CINCIC)
Sofliochakeony  Bokafes Pondc'{e;o O, e gerste

i

Sy= (G) + A5 ()4 A5(v)

L 6+ (P) 4 ¥, (W)
SN < (Gj 4 (P) —t(‘SI)

L

Pl

soflie baliom oue a o cﬁmsc PMMMQ

awee (G-
() " ouny swehauges ollomploifakion
(v): -  Chimatipues wounats
(w) - : i i Bric e
(S1): ‘ ) our dwbme . |
EE awtvoud lea RPA 30 . da ombimsigom S 2t
foun (e G+Q +E E: E[’fch olee  pecpomed ( 31
e fe mmenry
K= P.

Sutfctany | 0,56 ¢ E
Ra po\‘&ww olouy fen otralictes awkontalde  olod el

Excu‘n'ﬁicm :

Ke wwsmr pow G 4 R4 J2E. (3.3.1 des REH.%0) .
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Portique longitudinal
G + 12P
ﬂid’tﬂ.u Hoewd ﬁw \'J\' n,.ﬂ ns TAl.( Ti'*,{ T‘N N("’“""(" N?:"‘ ‘““&-
4 | - fosaa| - |osn Py
0838 | 4,454 |- A |
2 4265 | A A% | - -9,97) 12113
A3y | 4298 | -1,268 ,
3 Adod | Adoa | - - 12,551
0326 | 4,283 |- 4133
m 4 Ad04 | AN = - . 2,566
0326 | 4,283 (-4
5 4,404 | 4,404 - . 1,551
A8y | A2ey [-4,298
G A48 | 1265 0,033 2,313
0838 4435 |[-4,45%
1 0,511 | - k 0,512 " A451
8 - 5w [ 298y | 2,509 - 4454 146,06y
‘ AL30% |4y 913 [-19,198
8 43,693 | A6 ,5%50 [-0,622 |-0,52% 2,13 133,199
Bog |44,39 |-JeAL
Ao Ay, oy | AY,64 = - 1,554 136,30
e - 9,663 (41,085 |-'*,05%
pis A0 A | ey, | o= - 1,566 |36,63¢
8,43 [AH055 | '}058
A9 A4, 6L | Ay ey — - 2,554 | 3632
- $,703 | 2632 |.1339
43 |46,550 |A169% |-0022 |-9525 2,343 | 33,29
22308 | 49,186 |- 1%,313
AL 5492 | - 2,93y | 2,509 4,491 | AL, 064
&3 - |4333 |[50%¢ |8¢ 46,06y | 40,01
48,293 [14,023 |16 463
A6 1 247390 [ 1439¢ | - - 39,239 | 94,455
44,39 23,393 |-25,393
= 13 20396 | 24,3%¢ | - = 3¢,326|36,3%b
+ 438 | 15,393]-25,393
A% 24396 (24390 | - = 36,63¢ | 31,u62
MM | 15393 [-26393
A9 {3396 |2479¢ | - - 36,326 | 36,93¢
Ay, 33 [ 24393 (25,393
A0 124396 [24396 | - - 39,299 34,455
A%,293 | 2¢,3¢3 |-24,023
24 (43994 | - 5,036 | 8,% Jeo6y | 4993
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portique fongﬂudlnal
G +P+V
N;‘utﬂux }J‘onuds Huu N(_ n«h ns hb T\-__.’t Tﬂ;w" Nro?-sup N‘P"t‘.““l'
4 . 0,143 - 9,395% | : A 234
. 09%% | ABL  |50,43%
4 A3 | 436 = 0,421 : 1,3%1
238Y |4 Bul | -4,52
3 A0y | A3 - 0,34y = 2,61
qulﬁ’ /l.gli‘5 ~“;"5H3
pitk b4 A233 | 4233 | - 0,344 - 1,6%6
0316 | 443 41343
5 ﬂ;‘l’-‘tS ﬂ‘1113 = 'Dr:“f!'f & 1.%41
' 433 1 : =
Ah ~ 0,938 | 0,938 |-4,234 :
. 0,226 = - -0216 - | 4,254
) - 6,45 | 30U 1 A3y (45,49
; L L 3,51 4,829 | Au,203 |- 13,250 aill
9 41,336 [ 46,233 |-024% | 0,909 = 2,382 |33,51
B 006 | ALl 45,866
o | AyL9 | Ayng | 0332 | 438y ) 2,610 [ 34,3
. 8,99y | 4433 |-16,138 -
-3 A A8 | Ay | 0332 | 4,39 2i6¥6 | 35,0\
B399y | 46,118 |-16,173 B
AL ALY [ Auy9 | 0,332 | A9y 2,671 |3y H13
| T,106 | A5%66 A6\ 8
A3 AG2A3 | 43,33¢ | 0,944 | 4383 !823 %* : 1,386 | 33,52
7 A A%,250 |- Ty, 26 =
Ay 643 5 2,433 | 2,433 T LA 0 | ALd | 49,488
A5 . 46,084 | 5,328 | %,208 — 45,498 33,512
_ A6 A63 [ 22,91y |-2k,515 = =
A6 18,81y |49 [ 40T | A ERGALN KXTEXY
— - 23,180 | 2323 [-232% =
A3 2883y [ 41,934 [ A4 | AT 3,315 | 84,255
23,30 | 2323 |-23,2}
g 155 A8 [ 48,83y 49,99y | A04T | Ay 35,042 | 84,582
A3 080 23,2% |-23,13 -
19 | 49934 [ 43,91y | 4041 | AT 315 [¥4,255
= A3,08C [ 23,2F |-23,23 —
20 | /4,974 [43,97y | AIuT | Ayt : 33,520 45,52
ALJ:}B% ‘1{11516 'll}oll‘\ -
24 | A6,08y| - 339y | 5135 15,698 |15
11 8,208 |
23 AAya
i
s 2y My
e T
g | 2 A4y
Ly
< 26 Ayl
IS A 443
13 5935
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portique longitudinal
G+ 15P+ 15V
T
Wiveovx| Naeods | T\ [yl T T
* w < Hm nS nt ":'t_c, Il‘_,\.u r\;"}""“i"l Np:ﬂr
A > pay4 | - 0,944 - | /212
0,4 A3l |88 F——1——
L A5y |[Auye | - [o493 i : L 1519
: ATy [ A3ud [-4d1 et
3 1359 |[4,359 & 9,516 = i 1.“;4
= - Ll (4,328 | -AM3
5L g 4,359 (4,359 | - 0,51¢ IR I N2 74
[} =
R e e ] BETG ___._?_1_5___4,31% 4,51 2wl
6 lhaue | A2 i o 4,384 4% |4 - 1439
: 0,93% | A3%¢ |-4.272 !
T 0944 | - - | 2344 ~ [ AML
g - - |%,06% |>,%08 | 4,26 ooit | e my— 14,272 |4%.,312
— ! W |
3 120,829 (49,563 |-A,486 |-2,674 = —— 1439 | 39,203
_ 161 [ AgyyL [-18,48% T
40| M55y PrhySh | 038 | 2,098 : o Lyl 140,315
o : = 40,665 | A9 051 |- 9,052 .
gy M1t 5y [ AT 6y ] 0,498 | 2,094 1 qufm ﬁ:oﬁl 1456 | 40,34
WL e 9,017 JS’GI?LI {C’Jr 2 e L]
23 |49,5¢3 20,918 ] 0,188 | 4512 [ ol W 579 | 3,00
- - ! ) Iy, 00F J’;_.%%l %oy ) c} . 1%,103
" g,0¢9 < a3l 4l ——— 1 4,392 | 41,9
A5 < |4534y] 3,068 [49,072 i e G | 5,312 | 45,34
Ao | 58 | 1y,58 | 2094 |19 | e 33,203 (3¢,34"
. A = ’ ' 7
43 24,5% | 24,58 | 2,954 | 2,084 T B T B L 49,335 193,524
A6,08y | 25537 w53 — ;
T A% | 21,58 | 24,58 | 2,094 2,031 N 43¢ 159,316
Ab, %L | 2% ,59% |-2253% ‘ :
A9 | wss | 25| 1,084 | 2,084 — ' (0,335 (37,52
= ! ]
19 11,58 | 2458 | 203\ | 2,992 Ab 10k [A80T8 | LEA 3%,193| 96,401
= 20,593 | 9,10 |-13p3
24 | A53ky | - 545¢ | 8584 : 48,212 | 45 343
E&) 49,032
'5’ 3 1,091
.5 iy 2,094
S| s
= 2,091
Ll_g 20 1,994
2% 2,954
28 $,5%4
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portique longitudinal
G+ P+W
Nivea N eeuds n g n n . £ F
v w (4 m s n £ - € i s l\;’pi‘. sup f-;\'.
/i - _AIO\‘L }-;O]l _ - /‘11q11
0,9%% |[4,294 4,555
L A565 | 4G : 0,11} 1906
Adsy |4354 -4
3 A 4504 | 4404 : 0,6 - 1,651
= 0126 | M336 |- 1,330
AP 4 An04 | Ayo4 0:¢ 2 - 2,632
3 ' 0426 |4336 |-433(
7S Aod | dxorl - 0,6 : S % 2,651
— 23%Y | 4321 |-4,38
3 AuEB | 565 - 9,13 = = - 1306
= 0,83% | 4,555 |-4,391
¥ A0 - “ 0,012 —— - 4,291
L . 1452 | 3,313 [ 4,019 = 239 | 45,300
AonyS | Ay, 4y R19,393
9 439383 | 1695 | 4,458 | 1,919 1306 | 3,024
: §,10¢ |[46,11F|-A6,093
Ao 45,133 | 45,133 | 958 | 1uy = 2,653 | 35,155
e §,990n | 6,405 |- 1h 408
git g4 45,133 |45 n2 | 958 | Ly e 50 12 a2 [35,um
= T Jb I A S
Ja 45,493 [ 45433 | 458 | v il /L Lo kL LEH [P Y0
e Y4 6,0 16
13 | 46,945 | 41983 | 2,193 | 4,954 Tylek; JA4002 : 280¢ | 3%,90
= o455 [A1,39% |- 1y, 41
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A1 149,97 [M83 | Ay | buy P 33,024 | ¥5,%1¢
3,) 1311 '13.‘1.'-\ T
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13,476 2%,23 |-1372%
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J6,363 | 2535 [-22014 —
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5 15 24y
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< | LiLhy
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portigue longitudinal

G+ P+ S|
Wivoms| Nowmds | B0 | ¥ | W ¥ My e | T sgjk_w! Mk
4 = A,A32 - AADL - !A,‘!t‘&
4331 [A318 |-4581 -
1 4585 | A5\ |- 0331 e - 2149(
238 [ Ayy |-43%Y 2333
34| A4 - 26 - |
2 j‘l{ jhy 042l [4399 |-1399 o
i ; = i — =
¥ L'_ Al A1l ! Al 032¢ | 2,399 [-4,%39 ;;3
5 LAY | A3 - 0.6L ” 9
lj 433y | 4384 |- Ay =
6 | A5 [ 4,543 - 0,593 e — - 4596
e is A%3F | AS8L | 4,18 =
7 AAdL | - - 0,10% — - 4313
- 332 19,59 | 343 — A% | 458
L 6 23S l‘“ 2252 | AL 3501-1%,339 193¢ | %;
5 5 L} 3 l:} A - ’
— q——ﬁi-}é}—"wﬁaljz 5 |4 Y06 | 43,520 |-15,902 : ) ﬁ_ﬂﬂ
A0 | Ay, 581 Ay, 59| 9,66 | M2E 373 |34,
Ll-q 4,79 %,ﬁqL 16,20 |-16,20, 17U 'r
Y A | Ays82 | Ausse| ol | AR = T 2793 [ 3521)
. ; $,4 S IO I A 61
1 | aysaa| Mt | oee | aaz Pt 17383 | 34,399
il S0l [ A5,8021.V3,522 T
A3 | 453351 A4 35 | 0,084 | O3 %4 — ; — 2496 | 3453
24924 {28,339 |-44,3%1 -
Iy | E332| - 2154 |-2,035 F——H " 4,318 |4543
5 - a8 | ——— 4547 |3,
4 5 A i o e AL A
Ab | Ma1y [MB814 | 421 | H2Y 34,351 (92,651
43186 | 13,23 |-2323
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I AR 49,93y 2993y | A3 (A3 25 M (84,351
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portique longitudinal

0.8G * SI
| 1 T
Ur\'.rmux Voends Mw M:_ . ﬂm ﬂs ﬂ'c —r;"'t Tl:,ul t‘;\‘v‘»Pf ’Jpay
A - 4,03 SRR - | 0951
L 2,083 | 0,953 |44 b
2 A3y | A28 g 0,322 = - L4833
A8y (4454 |- 40D ,
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3 : 6,23 | 2010 |23y 095% | %, Lok
2 830y |1uu9 |35
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: 4,035 (40509 |-%, (L2
A0 a2 [ A0 | 0puc | A1) , 1,432 |18,3153
- | b, 52L 539 |88
2 Ad Mo | et | e A4 2 . 1284147 92
b2 [$,38 |-8,319 -
A2 Aox | Aol o6 | H21 — : 1,131 | A% 353
4511 | §,062 |-19,509 3 o
A3 9408 [ T,60 | 0,369 [Ao0Ly AT 1,453 122,415
] ) 2 # l'I )
Al 4,23 | - 2,01 | 9015 d : 0953 | ¥, uot
A5 - 12 | 3,043(3,492 - %40k | 43,99
gtﬁ 104% 9 ?lloﬂ, 8,533 |-496(3 ' = 993
Ao | foR62 | A03¢ | Ai2T | ALl 1,45 [ 43,97
5:33%( [ A0,123 |.40,123
At | Aol | p0%62 | AT | A2} 4%,153 | 3%,399
iz 5330 | 40,123 [-Ao, A23 -
L AV | A9 3eL | A0362 | 421 | A2 43,922 | 39, 14%
5330 | 40,413 | -A0,413 3
2 Jo,361 | 20361 | A% | A23 /%353 | 37,999
533( | A0,413[-40,423 =
0 A0 Yo [ p0R62 | 4,23 | Q2% 13,415 | 3, 20%
1,292 | A9,669 |-8,547
34 6,931 - 0,891 ¢,0%4 3,406 |413TH.
22 3,928
" 13 Ml
=
-2 3
r 2y Al
g | 25 IRES
£ Aia
S 2L 123
13 4,27
2% 6,094
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portique longitudinal
G+ P+ 12568l
Niveows] Wxuds ﬁw ﬁi nm n,) nt T:._‘f( Tl.‘w. PO"-"“{-‘-i [30\'-
I
A AL5¢C - 4136 = - A31A
AL (2324 |2 475 08
3. i J15% - 0,8¢9 [ - ;
1604 %Yy . 2386 | AsTy  |=d66y e
3 A, Ay493 < 0,142 = ,
_ g it P oo I 1619|4619 e
Iy 4 otk - 3 - ;
o L8k PR g [4419 |43 -
5 | Ay8% [ 40441 : 0392
LSS Au | Aoy |- AeSy ’
4 AB3%Y | 4,604 = 01 - 2,619
- A44L | 19385 l-hua
3 |[AL6 | - - | o¥9L - {474
g a 1,13, |3,524 | 3,655 A3 | 45364
A4,282 | My 0y [ A302F
q ):l'jé?)‘i «A"SG3 JI‘J):I"' 11013 — 3;{34% ";{J?Q'B
' 3, 406 | 46,113 |- 45 563 -
40 | My, 785 | A48 (0,392 [452Y - 13 243 3y,3%
« M| M 385 | 2385 [ 0,382 | 452 ¥ LG |8 0 3,353 | 35 A03
\ 4 2, 4 p] | ' -
- £ ‘ = x €99y | A5,%3S -5 ,¥%5 : :
A [ A4 3% Ay, T35 [ 0,382 | A5 2,343 | 34, M0%
R, 400 | 45563 |-16,Md
43| 46,563 | Mgat| 0,113 | 4035 oo T 3,619 31893
0 01 0 -
A4 qu?C = 2,0%3 /{101‘5 — - » i Li /1,‘41"! J'J‘j(’é’i
i} — | 4132|593 |¢,389 J5.361 | 3335
= » A3y |20y F1y,525 =
AL 2983y | 49,834]4,52y [ 452y 31,493 | 85,68
4 3A3% | 4,52y | 452 43,180 | 232% 23R [ g4 ] 54521
s A, 9
A‘i,%‘h A ATy '5' Y Y I35 23,23 |- 23 23 ! \
T | A5 [49,934 | 49934] 4524|252y - 35,00 |34 643
= : 3,80 | £32%1[-23,%
29 [49,831 | 2993y AS2g | Asey 3,34 84,324
= = 23,080 23,23 |-232%
20 | 43,834 | A3,33 | 452y | AS2Y B mala 3% 393 | 95,633
3 =327 [ =
1 |uese i & lssaleis i A53¢1 31335
Ly ¢€,7%9
“ 3 AS Ly
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o 2y ALy
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portique longitudinal B.B G+12P
A 5,511 5,58 - ' 2405y
219,159 | 2406y (-28 431 — -
2 2b,c4 | 24,6%% -hiyin 54,513
12,033 | 26,097 |- 24,043
3o |y - S 8
: = = A4,006 | 24 342 [ -2Y4342 |
Gy | My - _ - [45,4%Yy
= 42,00y | WY AL -2 A0
5 4,24 | 240y = - | 4339
42,038 | 24,047 | - 26,09 -
€ |y, 6¥8 | 2,64 hyl2 R KL
- 43,059 [ 8,4 [ .2%3,u >
4 5584 | - 9,98y = 2405,
portique  transversal b.b /. G#12P
Noewds i PP He ﬂh ﬂ,s Hl“ T{-t,e_ Tiiui MP"\"“P ”P"\"
A AQDBY | _ A0, 3%Y - 295,1%
34,539 | 15,47 |- 32799
2 6,453 | 32,031 -3,994 B 53 9%¢
i 40,09y | 25,0%3 S AWATY
3 13,906 13,13% -0,1% 49,662
J10%y | 25,243 |- 25,3%5
Y 13338 | 14,03% | _ 2 ' 51, 42¥
A%,29% | 26943 | - 24593
5 AQLGS| A3y [ 35L . 41,4y
0,238 | Ac¥51 |-¢6,5%3
e 0,83y | - . 083y - 6,511
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6-.3.1 Efforts dans les poteaux

. Detamuimealion  doy eﬁoﬂra moimouy ooy Po\‘eou-wa
= 18 f‘_y_\i\' utim%i}ﬂi_muf :

x ,roiols o pnes oo Po"rmx

Miotoun B N‘P% 2 4255 4350352500 = 443,35 ha & 4 4yt
witoue L - l\fpl = 515 x43 253 x Voo = 5313,35 f.a g 5",'5n1t
woww 41 Np oz 1484 4303 2800 = 23235 kg = 2323 b

_ J{‘oidg Q,PPQ\}(J Pm L }Oou.t\cs_
Wueous 3 - H“f?- ‘f‘; 0,Lx 0,3 x{ x2500 = 300 E-.nd = 23k
chSun fi pobeowny ol wiwea : Magp. g = 4,35
adoove Lt Nogo. = OF x 03¢ 6x2500 = 3boo k=3¢t
bak e W« N 5 :
& o Uy pareowx de Woe QPP‘AY’,_‘ A3E
Muyaus A - “}w‘:?. A, - AFE - ok —N;Pl’h = 435 -
o ?_o_ﬁa_‘fuf__-ﬁonsi imal B.8:

. poids propes oles poteouny -
IUP : 2,30 x 03x0,3 x2500 = 5135 ‘fmok o O,Slit :
?oids we?cnk(,' po Lea ?ouh.ts .

NQ?P__Q\ - 0,51:0‘3 x6y 2500 = 1?00{&‘} ll'-'}t ok ”a?\."b-: A,%Sl‘ s

- potds propaes povesy Np: 9350324322500 94535 ﬁoé
MP 5 953 L.
_ poida appote pan fa pouke pobense. en BLC. {fé 2-13.
Mape 4 = kbl x32 /1 3eiy g o ¥, 699L.
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fodegue tromvarafe  b-b:

o Pa\'db pAoPALS Aes ‘Pb\t,ouw
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6.4.3 Ferraillage des poutres du portique longitudinal
Shéma des poutres
T T i _ ™ ira o ; pA
i i i ¥ 7Y f 3 : T —>
T e i Tuo z g o
4 b: %OULM\. .
: |
- Aeciow ?aux;c : wivetown T q‘tlg ] & h : 60 tam
' A
IiL = ety | d - 110'*
b { = ‘YG [/TP
. McKlow ‘mu)kt Adveou I

m}cmﬁdaiu . b % g &t'-,*zag,....

d: Jow 5 L 16 0m.
- Athow ?o@c_z Mivedun X

\'.(t&mx%u&m:wc \ b: o 1 'R‘k 2 60 tun .

d: l(ﬁl-m 3 'QA:SGCMJ.

a. Puwmokumer  fou &itudimaQes

Boree - 5% -5 "_I"L: LYoo %.%(u‘}
) IR P &%{mz.

a _?;\_WOXI-L‘IL -Eof\sihoh'mu&u




~405-

J J h._.:.__..hw...v J ..556;0
Hi hy I h _ hi » _ Swexp
i_l.J_ L.JJ . I_I ||_sJ .IﬁIJ .I_.J Bp 21oY7
™
h'e h'g h'g e h'g h'g 1€0 Y
08 'V 'd 'H
Jemp
SwexyS
frp M0V
9% 0 hg'o EO | Sble b8'6 [ el bi'g te'y $bhio| 9690 350 %0 | My
Shi'se |ohser | emise | habtr | efee | hebrT | oehy'se | Wb R | shifse | by | shdse | Wb sy .,_wf
, ™
6858 | roynlo [ basglo | vogl | S3sw'o| rospe [ b9sgo | To9%o | Sosg'o | rovplo | pgga'o | voaly |\
LeYho | kuyho | teVo | 4sphb | cethl g | <E'o thyrg | eetho | tbrho | cevn'o | tbrho b
el | gres [ orehy e[ oheer | hewv | SRS | kehy | XY gepo| asr't| bt |5
Sy,
s "4 a5 s KE "9s 9 9% KE a5 W WS | mymoes
- =z . A T - e,
3 3 C 3 < o2 Ay




oo

Yoo, 0
" h L "y " h hijn ik MK e
= S == — = - == Sp Aven)
_J___ln‘ J __nm v._ﬂln\ : __.W __4__lm- :_‘m T____.m_ wn.m._O.-.l.tﬁ_ﬂ_
08 'V 'd "Hd
Yo
Twony
SHp A1ovd
ycle| 9'g bl | Eba'e bt'o ﬁ_o;\ $3'0 ' wvtla | S0 150 he'o vE' Sb'o = v
shi'se | Y [ s [ hayer | snfse | Newler | Shuse | ey | chilse| WasRz | shise | sty | swise | My SRNN,
bhen | rodst| bBsro | rodng | bASRY | Foaxlo| biswo | reaxl | sdskh | rodgo | 63530 | resrlo| 62580 | re9ns &
ceTne| torlo| Lethlo| tewe | LeTho| dpin| €LTNO | tin'E o] tyie| <evio | tbinb eeTG | tbvi x
er'y wﬁvﬁ_‘b +t8'y mmw_o Ses'r | teh'y ht'r _._._w.v___\ H..m:{” ey @.«wuﬁ ﬁwaﬁ.___D «m.r__\ mw.ﬁﬁ__\ fi.ﬁwdw.cwr
S P Tas '9S %% ¢S 8 "3 } 1 'S i s Tag | e [eamyPayeg
_ v
\E a1y HH. x .MH T A ns‘oﬁa~@
< [ = < < < m <. .,_.:o;..,z




. 1 i g

(mmro'e) (™ h1'p) (;mre's) (ymh<p) (;mro's ) qu ro's ) wnep
ln_.._r-m ¥ I..P.m T_Fw ......__Llﬁh -+ J_.Wmu J..Ll 9 A._L.I..m t J..l_rnm .ﬂ.lr.m N :..\flm sa””%&.”
’ (+™)
vt P xE Tt 't L 700 ™y
08 'V d'H

| ') (') o, p

E 1 U - Ry - - Cwa W
V9 . A2 ap 1 10%)

be'e | 8l tels| g |- ¥se | Ok It | e US| sy | cho'v | es's | iy
et | yeyoh | rerh9 | Yeven | werhy | veeCuh | vet'ho | wwesh | vekh9 | ¥wQn | vetthy | v By
6858'6| ¥o8'0| b9sglo| Vc9se | ©8sslo| ¥o9Lp | bsg'o | veag'o | 62s5&0 | ¥09%% | 68580 | Te9g‘o &
cexh’o | torh'o | ceth'o | terh'o | €82 | 45rh'o mm_d{.o thrh'o | gexhio | tbtil [ <€th'o | Lurh'o o
S5y | €99' | heh'py | hothy | w9'e | go4'R | bYRv| tb9%r| kro'r | gothr| 9o’y | 'y ?M?
S r x T h4 gwony
d% 0% d4s 9< 45 "4S 4s 3S Ye e b7 ] 9O
il = L ol AT T TS

7 T : v T T o




-108 _

(s oy ) (y 1e'g ) (7 'y) (ymre'g) (') (jme'g) (e ) $7400 0
)¢t hig Tyg v g i) ANEY i:lrm hy g Tist :Fn ::.J sﬂoﬂﬁﬂu
t I l l ! m.:é.w
Z'E Tk 4 2 T T vk 7803 ™y
08 'V 'd'Hd
=hY'y ) (mn2'y MRy Q70,0
- |G - - ) . - (1 :wdw 1Ll
il L o VP xev
¢ho? | €s'e | Ul | SbY 9t L are | ve'e | 9Fh | te'9| Lo b3 | Y| ted| s8]
. —
Teth [vr'zh | ek My | Yxa'eh [ Rek'ho| vavh | ey | vnln | vetthe [ Tan | tedh [ avteh | nekhg | avdn| o ¥y
bgss'0| voaglo [ b2es'o | ¥o9s0 [ bass'o | vosgh [ byss'o | vody'o | 6gsslo| F098'0] bgsa'o | 0980 | b3S8'G | Vo9s0 3,
€eth’o | thrh'o |ecTh'o | thrh'o | eeto [turh's | cezhio|tbrhto | €6xh’o | tbih'o | esthio | 4brho [ceh' | thrh'o Yo
{ Ve | ( / : ! ( ( ( | : Ao
b9o'g | Sh'9 | tro'hy| sotfur| buBor|thyty [ 9L | opg [ Ashlhr| hethy | s9%or | €99y | skl | hetne (myy ")
.ﬂo.w .._n,mu ,nu.w dmmu A&@ __.QW ,_..mnu fnwm. .«anu 1&@ d&@ ﬁmﬁ .wnw\v «&W. w.:.__._*ﬁdufow
|
x X X g AR XL WA IR $w 092
T W _‘N- N \W \N. X O INN




- 109 _

o(,......ﬁ;n
R 1
2P A1og)
_ 7 » T e g
<4 h' $hy e =ty Wl L h'g S h'g S hisg PATEE
'V d 'H
_... ~:dm____w_. u ( ...H‘Zumv_:wﬂmw_ ﬁﬁ_‘dm____w_m.u ﬁﬂém__wTu ﬁ.-é d:.:\u m..n_.g Hm._dﬂu van¥, p
2 e
M) 4 9 g 2] 8 ) g hijh + 9y El_,m e
oy | evor| mlur | W | wee | kror | owpler | osotr | brler | gser| 8| Sty [y
an'se | omtbey | Shise | heb'wr | etilse | haghy sh'se | Was'ey Lhfse | Mgy Ghise] wibr| By
= R S o £ . -
‘pasel | vesr'o | basab | vods'o | sasale [romlo | bastlo | resnlo| e3ste| rodo| basae| Voesgo|
gethlo | tbrhlo | Leenvg | thrhi0]| cexht | thrho | eethio | tbrhl | et | srho | etthbo|  tbrhls Y
bl | Gelhy gy | IbYYp | melr| My §s'hy Ibt'eT | £850r | tHUAr | hhESr | hge'sy |enw
_ : _ #uen -
K gl T 45 s a5 *9S CE 95 ‘9% 95 |oymmyes
ar uﬂln. ~ T T T q....ro.Ju..m.
¥ v ¥ ¥ 1 ¥ et




~ 3130

_Sﬁﬁﬁ
oy
Vg _rwolwu
Fh TV EETI TV B ¢h oh By
/ J__m g :_1n S J_‘lp !Jx\ _,_ﬁm \ :.m = \ :_ﬁm = \\ {,m _\m_on...té_q
08 'Vd'H
(mze 3r ) (;Y'hr) (;mst'oy) (uilsy) (pel'9r) (rme’ar) [ (meitar) o0,
h g Wiph e 9k S 1R 21) 8 % g 91 4 s,,”omuz
| b | btlor | te'er| iy | W] =a's| HYor | ti'ty| Wer| To's tor | RSy | soey 2y
Shse | Mz | shi'se [ vt | oemifse | Megtte | ocilse | Mg | shatse | st | shafse | st | Shise | vty By
58680 | 10980 | basal | voeas'c | 52520 | vodrlo | basr'o | vedns | $as8l| rednlo | wasso| joasb| Ggsao | ro9sl 18
_w _ ; A
cethlo | aahe | eeeab | kel | cenlo | Lurto| cerhl | kbrho | €ethia | tprh'e | sethb | thih | <oth | tbrh'e Y
|
_ :
Ahgley | Aa'9r | 1ast| eBX8F| ooy | bt Moilsr | by | ety | astvn| ety be'hr o'y | Wiry | o My
s | g KCE L Tas ‘¢S es s s s | Tes ‘¢S 86 | TS |smeomyes
e a\v'a Il X F. A Riv vwevpag
¥ s ¥, . 13 12 F YrorALy




-1

Ferraillage des poutres longitudinales intermediaires  du

plancher
TR r_;ou.t»ea ol |30Jh'534ac fomg(tkdu}nae 3-8,
- Dw oo 6 mewme  dhema f“t P"Lt:t(D{EMer . (cl‘& Po\L‘fuc

A\ ukw?itu? u.(.\.

Sechiows T 3 fus o ol g1 qu-
Sttt <P, - | .oF, 5. e, | =P, 50, se.
“:'w 5,58 49,159 -S4 | 12,03 24,1 Jy,016 24,10
s O 44.3% 0, 139% 9,4481 0,41%% ! 041 43 o, W 9% IOM‘H’
3 ’ |
;4 0,8boA D ¥bof 0¥bo4 | 03601 83604 | 0,360A | O¥%toy
: .‘
Ma 21,820 | Mgy | 2292y | 22,424 | 182w | 2281y ! 12,91y
: ; il
A x| e oy, 3,43 535 | 4039 | 455
ATA _ 3,696 ’
1 .
feud 4,22
o 14,53
(‘.&Tﬁﬁ BT‘i fi&il'i\ Al ‘f-ill (450 éTlt %T[é ?']_l Y | BT[Q
Marien 6 BioTrg (2003 (12,10) (16,13) (4,32) | (f6,13)
pap' 13,35
R.P. A. 80
am._ojo,';u Sy 504 5\ U 54y Sy g4
o (5p i S _ i = =
Qo - b 30 | wTie | €hie || 8T | #Tw | 7%
3 _’5/-‘- '51\\
A n [ ) :‘-—i ’i.\ Ty 3- A ':Zjl"i F 3



w T

_:.rm :_._ﬂm J_lfo_ :_._-o._ .:u_r?_ .:rmt:km 9| o :__Im A, oy % oy 9y g | xop
h's h's h'e hle h's L hig ns wis iy nly |78y
08'vdH
) ) ﬂu_m_mz mﬂcﬁ_u N1S _.,q Ny :mwi s ",_¢ ?.n:V 6 _¢ CITRY qum,ﬂ
1 ov 1 01 oy | Lhyse¥M g1 9150y 'S Noy:y| L OV 9115 |apnoyp
L 394V wor | SHb7 My
| . b0 190 S| bl |
ﬁ ;
| 91%'087/ 108 9¢ nclssr| Melasar e,
| N2k T30 ces'er | 8593 "y
o | av'e | £'hr| pe'ay 99'vy bh's t't |V
ha'r | hestez | s | Map'eg | ohaphie| hab'ze | by | has'tr | waber | Wit | Winer | ®w
r098'c | yo3s’c | rovgla | rogglo | ro9o reago | vooglo | vo9rlo reagla | 109¢'0 | 1e98'c |
tprhlo | thih'e | teiv'o thih'lo £ty Lm,t_io tbanlo | €8\ | thth | tsrhia | pihb *
hedb 2620 | gha'py Eoxsr | teo'ne | hbo 'br | 9Job'ey | MbCiOr | kshi9g _f.m o | haglor |y
ks { ) % | b ¢ 2 P 2 q 0 | s
' i S AT P 9 .
? % 2 —> s ‘I'Ld np sannod sop abe||ietiad




s i 1 T

RPA 80

1 Fm\mf’f’aqc ~ Oley {:_ouLcs ; (_Q.-L'S-JL ola tajahwk fw'\':-
-tfue a?a&e'u'm ( APA Zij\ :
. Pou f& aumolumry &ar\'hd«'«xﬂa .

LE. ’FO\.&A.CQU.}"CLSL M.L.MM ole, Q@g {Du?:.\-h.ouum /Jm'laﬁ

t

Do fbu-&um oe fo. poulie dott €t ot 9,3 pows s ccens @
Qouke oolui~emer , ot & pemm¥agt tohof de 2,5 y o
. Pom %%.aumahﬂ% Uomntvtasafes

ey hoscdonk de wlod dott ke ol o]

nt pHS.

"(“,,: A4 < el

L
ow \‘\a" e \’\"l howk Ly o vutatn 't%{ﬁ'fm..}r.g Oioonites ol
2 tbdomides Ok do powte ok T, ffal bonchouk did o &

Nokalite oln &mg% veda eafes Pows Lo ‘wuhc, iqpﬁnlifut-

Quhnﬁuﬁui
: i)(bt,om‘\to'-.» dea aueny :
I 2509 |
\ P4 :.A_-I- A‘ &.
/|
f S
L - %‘
f\’ Jb £ &‘
v L%
s \
A: f Ay
‘*\ - X
A \
& / : \ <
A II



-14 _

Ae Vi (bl 505 30ed ;4 < &y

o5 coon)

teth o A Mo ( hefg 5 b ;
b eWy (dod }Jsm\ 5. tle Agg
{5 ¢ ; fx Max (309 ) 5ocw)

Ao (oamaticxe Lomprluckimafe de fo poubie commiolerec |

fl, et Ay [oumabons Gougituclinaia ous appuia Aekd ol fa poutic )
Aux Moy (B Ay, '30-4/)

Pfl -"Z. oo (A,th ; ﬁfzp,[r }. BLU-LJ') ) _

b. bgimmf@ oles oumakures Damsvesates al’o,}mc; {s R.P A.¥D -

- de tmomeny wtatouk et c'ga"? & =

S ) S
. % (-J. 0,'3-() Q\IBV‘L 1,5 ; Ty conhionnde aduaan (. olu
4 N.Alg.%‘; bebom olu A S’QJU-‘CL
Qut . —— :
J.ﬁ-M-..ﬁ"; 3 New

ﬂu« fowiu Fm t\o-.m,u dLUM /\M;\Mt .e'..u'.ucM -Pco Pvullcb O‘luj" une

pedon cowvoule [ done TT= MM oF N, - ytonbg e (Fefyo)
o o - A5 x15x 135

: ~ o42.
ASx45%135 + 400

" ‘Pawﬁv_ &MS{WQQL o Alvtaw 3 (éDxBD)

ma : Hs ?%’L (4- 0,45 9,?.>vlozx30x 135445 = 0,2 40> g e
\'\4 ?. \'\q’ =1 Lo, x E. .

o Ty: Jd« MORHEOL. o535 o 43,09 .

Tpe 1= - A% g bgrd < T = 45 Bglu
b2 30 »Tfx 5¢



= ) 2
Jm llf)aep.d J codae fi!c Fe Eltf:a\; — 74£ = 37 can

- %DH\E mdnf:, "
A ma %:J’Sw ;A= M, o0
Du faemd A= 20 /J;Mfu‘:[ s e B .

. tinolehoy ole O pue moolonle

A ¢ ai : 30tu p aw p’\?&&d 0!: 25&&-.

_ DMO.'— Af = C,H.uul(lf\’}lr) = A;: ﬂi
Jq,,"—: Yo, (lTIL, } 3 e 3 ‘LJ 4, = ‘310‘3&(.:1"!“,,13 ]

B Yoo (JT,,”- an }'g&u})\ o A 3oveud (-?.TJ;_,J ;

. Poukie fougitiolimole olu mwean 2:  (¥or3o).

of e
on o ME T ML 982 () 03.042)x%0% S0r 35445 .

(S q‘!‘_3ﬁ £ i 2 A I, A3TT0 %_Ej
TC 2 A s w £ A5B70 = WE2Y %%.
St o
2 "
'Z.'b: ___fl_i_’*_‘ﬂ o= A3k {uﬁ/a& 2 E; « M 15 {ﬁ/ml
TR ‘%;'}[,

e = 2
O {MﬂMd Jeaohe + /{CPUA\%&_ (ltctu{) oy 1‘1} = 3l G
20wl modal -« A A5ewm ﬁa‘mfu‘d %l-_ - deo e .
o defng - A’é ooum. A's 35 e .
D o ks ﬁzh.r\a.ffeaﬁf /aw\m'_t{.fug_
%y 2

Yaowde A-a - ﬂg-.AA:QLNQ u\r\AL.— AO XY G

A s “DUP( lf,oogoaf'j Q.wfj 3cw’f> Sof, = 3T1IL{ (q,cmﬁ)

A > Tone (:Ltu}_

)

'1 [ —
l}SL\uSJBQM}) s e 4T (\goh.}j

Ahowte 4.3 Ag - ﬂ.lv,: 50) wd kAL A0 1Fend .

I &



.

‘ e \ ) = = < R
A o» \iwf 9}0%(’4&5 '.Lm})_ Jol | o5 A = s}gHbj 2T+ 2Ty,

Al HM(%SH&}J et 3&.3) oy A Bob et (QT',H\
Yool 2ys Ap sl s faved(eTy) A Tored [ 33T )
ﬁla ﬂa.,_ (.Z,Ic:am?) 2t 'Souf\l o A= feaad( 3, \

AT Moy (el 3l ) o Ay s 3ered (3T,

. Poutie lowgibuoimobe ol wiveom i (Foy3e) -
Wb Mogoata |, Too Aaesyhg ;s oy40,9%g.
&) 43% &‘ﬂ/o&‘ . %d = Ay 95 ﬁca fo2
- 3ome wodade | | _
e ma (4554657 Yu) s /g:/to%;qfu'a' {: A6
. 2. Oehons - A 430 e A= Ao .
fowee: A2 r Ay s Uy 5 A's 4Ty
Nuowee  A-8 d3-y Az g el o A's l(r;l_,'

& \Q’%KA‘&&&‘W. (Cond £3).




. fxamaluzes f‘«_w&gym(’te_;_
' ?’o\\-fut ﬁougdﬁxm.ﬂ" :
Neveowy | Taowees | Tpo, %8 | €, Parz| Appyl Eew | Feu | fanopls
3 i il VT P LT 45% 54 66,35 | 4o
do3 849 8,61 3,10 3¥ Y Ay A5
& 2-3. | 413% | 83 3,14 42,35 | /8,63 | A
3-1 | Afo5s %59 3,1y 42,9 45,59 N5
A-2 | a67¢3 | Ady4 3,1 A5,1% 4.2 '%
_“i -3 25993 | 4,44 3,0y 22,56 %, 9
—3—11 23393 | A1y 3,1y 21,55 | 9% 9
- Nedd freadnon  0ler contnomndes
Nireouny ) L | 4
Tasusten tﬁ‘;ﬁ”w 4-2 2-3 | 3%-Y A2 2-3 =3
Drwoy | M Ay M My Ay | A A4
Aol epe | 804 | $94 | Tod | £3AC | so,3 | JodE
Ut)&' 0014 0oLy 0,01} 0,023 Q94D 9,93% 0033
X 335 L S | Beuy,s | 3ey,5 | 65598 | 4693 | 4629)¥
N, W63 | a3l | A3 | 2y3ed | 243,63 | Anty,63 | 213,43
N, >Tl : %&LE : _i>ﬁz => P de SA‘Mwaﬁo«ﬁ :




~118_

AaD )
. 1;01_19&%&. %

Niveow | % 4 | 4
Tnowotes | ¥ fadmen| L2 | 1.3 3y e | s 7.y
g A% Ly 1918, Poss | 4105s | Let63 | 25393 [ 25393
M A5 | WS Y5 w3 uny 12 63 32,43
To w2l 2y 599 | 5,3 543 | 3% (4586 | A5
‘EQ wy Mt M3 | ARA J33 133 A3 AT

T < Ty
Ftdole -

vtow 30 ks Coeuw ; be %0tw s Stow 5 {5 0w |

bodh o s Sl o il A Soeids (o)
cowleon 2n W & pla otcﬁj’mm@& e = Yot Mppon,e (P02t 42)

gi: iz:_bIJLf e ) ;&—tll' o:“{)-ij.{:. HL': H)E-ﬂ\hu
€ " 507 O e €. lo. N, '
MV s eadiw. =y Ab 4L 039 o
% : £ o 22,62
._ﬁ_: LS S ) LO0LL £, 004 . o .
b. Q\ 3oxdC QQOQ

{Dcm)‘ b:%oc».uj P~ S~}0:, HL.“— jLﬁLB y E\a; ?’3;“’ :

8, -

We o o Rp 4o Mbe M A3
—€> 1t ‘ ra 2 lo ']'o_. : lo.ﬂd L2eo0
dlowe  Ja j-&‘c‘ac Ao uc"u'_f;t .

\A-I‘L\I{D\.Ug J LE

Que -

Nota » le SWQEOLSL ent Qt&m\éb\'fkc.

Qi% ‘{’\Dw(;,a (J}l) 5 (D_-%) }(} “ll) quk.\mg:h,l r“o} ‘L%\Q({’}A‘ Dtarm M
Qyee. Lea Naotes 16-1y ;(5-¢) ,‘(l{-{) )



o
R.P.A. 80

. Fetta,:ﬁf{”qge oley Po..dlu Jon%\'tum’mafu ol Pﬁ).u cher .
o mmowment stk el e'gano & Lo.A ko ‘(DUJ.)L‘ mfcufc'B-
et T, vowl 0953 t |

—

Kt pows ces powhes 0w Premcha Leadhes @ 1o (FCEU,B
clova olize  Ap s 31y wd . |
Egpacement des eaches :
- 0me moolabe : Az 15 /Jn.lafh'_n‘ T':lﬁ_- A0 eun .
- 0me cou:mlz':_ A‘é 110@ On quwa A =33 com
O U fuxatf{?ase /é%wih'fu&. {.A-:L Sy buce 4.:4)3#9.
ohbwe a4 ok Ay ole]ol codubees :
Aj - _J*Tw(_c,u,ma) ; Ay _Jo*ﬂ‘(iéwma; ,q(:'g'ﬁt (JL,B(’A})
A, = Mo, ( XNy § ATy 3"‘*}) = 4T (h52et)
A1 Moy (4T j 20625 30) = VT (Royoud).
- Towee 2.3 ¢ (howe 5-¢
Af: ¢Ty, ; & = 40Ty ; Ay s T
Ais Moy (5T ; 4. 3ad) = 5Ty

\ L !

A‘E H:J»y (_?l_;}ﬁ_‘lfbuu}\) =

- 1rowee "‘5—11: (T«Mi (,o-:i‘)

L —

L

o= ¥T 5 AisvT; Ars 3T

Al 5 How ( ey They ded) = 4Ty



=120

i fr‘t‘cw(f;t’.xc&? oes Pouhm { apupvensates o P&mc{n\cx .

FC,'B (“T?:b Vit (LeA . ; At=imolata i dekie - Duo.

A ) -—‘;
\ | 1
"t'\DUJ-("L {-

. Zome Nocade M]ﬁauﬂuw oles Cades A =5 s

. Zowe wuxomte : " * ) Az 33 .

dq.:ybfu‘i L 120 tm .



~121 -

6-5 Ferraillage des  poteaux

6-5-1 Principe de calcul

det poteowy  duowt @fades o (fxiow  comppotes

Cﬁafu potesc &t fowmns o' usu eﬂ}ad’ mowmal N e a oles
JORNIN Y g&l&immuka. s Nebe A o piedl ooy & At
i%“ggmoumi? g oo U s Lamsvugal

(s ejfol,fo- o e tmowmends ol I&#low ouk A ofeumine
?@’dww Helon Ly diflclwmi% notlie boliona , ef pow
hovm des forctes  ow wlienchon fou eombamoison foo pls
dx’(fmamm _

lo paowmenks  dows foo oliveion  Kamavesafe wspeclivement
Qo\«s{l‘m:umafe pownoud A Tewvusond | mows pPrevovous de
anwalires Axﬁmémfm_ pox m\:\aodr o ckie o %mm:l‘cc' ole.

- Detemimolion  des acleas Eou({b.d;_mw

A » Heﬁ‘!ﬂod.i ole  cafeuf -

Lok \\bwru_»)i AL ?\fr,a.wv\'n\, :
A. Nekion @m,;eamw Com]an:.u»cr.c.

- 1
(2 " outienenm e O mee

A. Sedhn poutiellmank con|mimee
. (G wa M Pwohi&' ‘eﬂafu.e Ll fad‘ movmal de

Qow\‘nehﬁ{m\ la\' %P&gu; §7J VN o&&c}u FHu mojg.u Moﬁ



- 122 -
de o neckiom %owoge'mc.
Ow & afors o moedat ol fa hoge -
e, - % 5 9‘: M prowent ole flnion pouapport
am wulic ol cgto.,i\“c' de fo cliow e hekom
N ggfg& MAWSE. G Coa |
T Aadew Noka? ol fa seckon
a. Serlion Aous  oumodutey aom\o\;meéa:
Ou dedeomume  fu aumotines A, ol do Mokiom m)fmja'eoul«.‘m ol
wewne  Ohimewdiows b 40.1.«MA:L’&{ a (aj—@wiou Aumiple  fowr f’"zﬁﬂf'
ol o tmeak ﬁw‘hg Ob ot jotu/o ex e elenmes QSA'eGDqu a
c&w&* oe o fetiom o wopport  ouc Go{j oley o ow aluines Yeuolioes
lo Mehion A oles ouomokimes deuduer Aomnige o8 Hek N suo
alonr . A - A, - __fi M. mef\;r_dh‘Dk =
T :
Yo donidi B Powe Que lo fHeckiom uef’&‘m< Faaat(o(c pa
ol oumalime cemPr\;m\eE ok s lo. Nechon jfdiw e Poaaiou
R : Y

v _
ok Powe owore £ oumature oindmal on )amohm \T&:\T;

PM ) 0—1%\' 0: d—l.-L( 7 R b

6. Sehow ouce oamalunres wm}m;ww'am .
COw wlulue o ectow ow Lo fluplon ol pous ik
du Mowaenk K\e,l.ug OC ou el dleosus .
Solv AL b A, Lu onfeurs oles owmalbies Wouwees ou flrion
b&u\b& . Jes omotimes oloms fou geckiow Jowmte o N ek i



Arowy dame;s pon
NI‘" Kl

‘.' : ) N3 . wM\P'\m’mO\A 4+

fi = ﬂ,‘ o4 P‘-’q;-?—‘z NV: trockion  —

Lo .
A Aomfut Noest M, e_ffg\_,\' ole c.o-w\P"\(,&‘h.Oh , e te f’U\-& OV tLme_

Jo. owkomdz o bekow ) Preucdho T, s ‘SJFT;

Aoun pow Lo e m'g\‘ paa foxtc.f\mw V;:"“\'_i tfm conduu

Cua M\L&.MJ—MA dt(_ A + '01 ) )
?om _ Onf'{lwc{xb\_ o vofea ol Na couemeomolw O Pl it olg
TL. ﬁ‘l , Dw P\DG:OLMDL POug Lo Mﬁ&od{ Ol d\w*ﬂ. fU-u Pbuw-b‘r

om

ol ‘oo \T;\ QE\;LCC o ffaL:aruc cowmee e fouehiow (F~ é JFT_,: )
)

- Sediow elitnermenk  comprimee

¢ ol . e H e
¢ Con m]‘no t"fo‘wfut.eo Nd‘c

O oY down & ocon ol ‘o 8fien Q\tmh\.fm
u iliga Lo smethode du Chovom wefalie a'e chapilie

N ?omMQ%L ol od ol'aumakiue . CCRA (¥ aub. 92,%.

—_— - )
w) ¢ A p ®, °, N o
o =i}
Dt s qubb
g
) . . ’
m b towkioinke fenouerAnL. Qle oW prAmOw oe o fpediow cafeulee

Aun Qo Ateliowm Ol betom sef .

N

Dyt @ Hek comple oo poamibiter oloeentiety ot bo choute
Goms D con ocles poley pupprkoud ume plague mevurie
U mow (‘sﬁwk&u) @ pranol &s vofecy c;-apté :

- e domgl 9,1 UF




Cpoteows de e ¢ £ L

- owher poveowy = A
- S_If. dlaX wwple  de b ;Juu,‘oh'lm'&}c’ N7 -o wa ol
[unbomenk =0,y o e~

o PE“‘“ Pcl;ll U memnion. Romsvunale ole do prece

e -EA«MD\}DLS{ der  aurmolimes &“&;mum&.

9, ., lomgpuens ol flouccbement (CeBh ¥ adk 53,23)

fL: 8 M & pleowe it a’ as el ks

b eneonld doms e mamif ol fonodolion

o oudem®l’ s oe ponkies ole Pﬁowcﬁu youk s i oves
fa mema Tonidesn Puc bul dlovas & N counalend o b
Yrowabouwk ol Pm\r ¢ o' awdic .

foo 03% 0 dows G awke i |
v 0 depemd  de Lo muanc ol arlens foupiliuolimoun
e T gy Atb0
‘(M

B n @\EO«M.LT& ad&\;uﬁ% ﬁ:\; I3 (‘{(HCD'V_\_ Low\\:)oﬁr.it ‘

B | ]
-Sma 54: Ny = dl{%%‘&é\l‘lg
28,00 (ous om §A\
0 dc'PzMot oe o moute ole Aollielbofionm
MS&»LD\.\ C,Ow\\isb\-é 3: Piaa (D-f’i 0"3,_‘_;_'_

ey |

cBown By ¢ O b owabhplid pas 4,5



Ce Moy peshonet  do dedite

ley poteduns  fuowk co? cufes pot HQSM

On oibuwan d cﬁ\afm poeow f’cﬁsd movwmaf e01espom oo
&% rmowedd & plur oh'fswomﬂ—& ples L tmowments 5}@-&

pollatenk  Mwadtomemmest @ foléh o @ b bare | Cee poun

MOUR ?uwtﬁ-&m)f d'owow  um Ewai{?falgt oSt ﬁfoug ole
Gexafue pokeows .

lon ey Auovk towduks comume Awt awee fu mdtatisva

Dusd vousken 5 - b
i i
J gs W e 3 N s
- N ) A 'C_ P o __}. _a
\ - R |
3". ‘b e DL[; \§ S E T&"E

-%1
"(:J‘{)é:g/c; ?:A; 620,3 —————-————I -—_-——.-—_

/

Ny A5 (u+ .L> PR ORSS

e,

1\ ‘
V\D :}M’}_S (J p Lo \ﬁb lm{c:&wt(.

3eq

Owtc ame aite  de 435 ‘?ﬁ(&“& }ao»-\ % J“Jmﬂ(
ok de 29035 ﬂﬂ(uﬁ F""*“ { 1% gw‘cc,
SN /}l Qv< eq =\ P»{ca el eveam ewt oompu'nmé ,qem D

J / )
wibave. fe gam{us HDlvowales ouree S - o = 9’:’:

. d

= at ?1'[-’ elt-
X Vb t)'?\t. . . 6” . = nt
A O R,

D030 (g-pY - g% (ag) (A28 ; E:-[J+[5.§>

G . Db ueE e w' b b
e

Ao00




= 120

L SO e €. v Ardkiom Fweé&mw oM pu e
;;C Ny N.a ’
JSJ-C n\btl.w-\_ {E B . B L
/ ﬁ—k\se\t Ct\MO\, : %L T 1 [ = d
= ' *on
-E;_- Vo 0 % | N '
= i A A
- 0N .Q\ -Q: ©3 PCL.{; Ol‘;wﬁhh.n&\.l-ﬁ e _'J' 7 e 4 —1
(‘nw;{s'\.\.f\‘ntm .
-ljf A}:r_‘ic._.--- -...). A = 'HA--:E___
ek Vo
R <K =y outmodiued wm‘a-\}.mém.
2 <
G T S .
Ny ) Ny b
o H_ - )Jk&zv{b_ —s M. JC-H.
Ve s J8(Ny AL A0
o (4-d') Ta
Y
‘A&: llp___\i!\ﬁ o .-2" A‘ 2 AJ = _L{:
(%-0) Vo T
‘IQM = joh- 9 D 83 g
_, ?omcw}qgc mma‘\) olmmo.h.am
~\

o=

_,looc Lo T 9
|

¢ I i
b.

Wlm\ N olc'humim{’g N \Pw obu

1
|
?\P“N

dia\*\wc_ de  Novaen _JI_
ol
Vit In |



A

o g EO‘\ Medaow 0l wlluement CGMP'WLL UE= at
y
4 - " i FM{&M&J (,ou.n,;fu.mgra lﬂ & :j_b -
V—J 1\?
o b %
()J.
Oye A
La- e
Q: %0 o .
-5 G .

Re 425w (% uluew) ; B 545 (ﬁ@m} Q\:llﬁm(ddtswa;.t‘ﬁ;‘%

\

Q\ = ( wole <3 us Fou (?a\tm-y.. wub)) ’

s Oy vy 280

T

o H.A. Muadme FCEW .y Yeu = l2oo g.%/u_!.
d|0u:. & 2 J,ﬁ-“.[.
- Gowoiliom ole  mow gmbmw “

. A P_C < A, = 35 CeAR 6§ oub 33,2
e _ .
- F 5 he o3 E P TR e . 6———-.&& ¢ 3.
I ST\ - S Uiy, ( a
.Aoc:: O’.?R.

] ‘. {1 Wi
wivtout X - A - 0L x 0Fx 353 - TBLY 2 PS f{@;«muuﬁu(ﬁtf’.
0

‘e} :3‘55—M-,¥:3OW-
L

M otow At "004: l’,'?")-“h. y b= Wen .

At M’F . 339 > W = ‘u‘a?w_ ole [fl?o..mkww
30

cool : 3§ <« X ¢%o
dopits G CCBA 65 Fab. 33,22
ﬁ‘mmﬁid‘l’ Qlo = e e Ouwe £

ok gwg D\t ()\—'35'>8.

wole <uw raire P ole {(m‘ou«awk ;

z|x



Sl

Férraillage " poteaux d'angle 1-8  niveau 2
Soblicifatioms S Do,
Seud @ME; o mal | Taowswwaaf SANE o | 4rowavesal
B e 193 230 | A6 | A8y
NS Qn.oa 409%5 - 09%5 VEEIT s AdA0¢
., tur. A “4,1; /,g' 245% 'éfg:. A, 3A /s q{% _//2:‘“
Ty, It il s A3h 32 A1} 6 05,5
§ 13,905
3 0,2
C 0,%49.
D 2,05¢
= 22,165
w ' i 0
56 g | 333 45 1364,3 | %034 6
Y 0,00784 0,0056 0,0 3913
& 0,39 42 4 03%27
b Y6 oy Icx
* ﬁ“%—(—; 20,11, 20, 4 29,4 1
As el | 9,325 301y 4,115
A wt | 5,905 L, 3% 43
Aot 205 2,05 A38 4,35
R.P. A. 80
dorv s g | 209% AT ()] St T (gt




=11 A

poteaux intermediaires niveau 2
Doflies Tokioms >, 3
Doms (o m gH acbmad | Faows venaf Eh%.“ mokmol | faoumscesal
T Sg on 414 4349 %69 A594F
N o ATAAG 3136 Mo | fseon
¢, om /h L ;";’5 15,99 /,fulm L ;/’;_ 36,65 I,’;w
- Qr‘b
1 My 43¢ 43, 552
(35_ o,oaq-‘g 0,009
¢ -OJ.AL . §,22¢
= D 9, 669 30,084
E PENE 42,5
] | <0 < 0
JG pm 44369, 8 260654
‘ 0,046t 0,0 493
& 29890 03563
ﬂrL‘ Lyo 360
ey 20,7y 20, 4,
£ o § 209 5,91,
Ao <o 0,651
e .40 3,40 2,385 2,339
R. P. A. 80
(;z\:“ dngau Weud ;| 20T\ (40,3y wt) Wod | 207 (ho3uwd)




poteaux d'angle niveau 1
Sotlictations 4)@ .
Dens boneitucimal | Enousongad bougitusima? | fanupvensnl
M fam 3329 Jo¥2o L2co 29510
N o 2901 32012, %9290 39290
£ o Ao,y 33,8 Ay, 964 914
gu Laan 5,64 /%33 469 51,86
@ _/”h 46,04 . ;/6 52,13 //21# 24,69 jf"g /‘50;3'3’.#,"24*“
'Cf‘b |
=X
3
C
D
W’
JC g 6530, 30021, 12%9 L169L,
B M 0,914,305 0,03432 0,030 0,0363 1
€ 9,941 09206 0,923 4 0,9486
& LAt 4% 50 e,y
1, 20,14 207 20, 4y 2941,
Ay ol 40,232 LB 1,52 q.%9
A ol 40 <o 0,393 2,67%
P O 5,055 5 0355 378 3,189
R.P.A. 80
A ] st 00T (woanedt) | 33 0ot (403 ent)




=130 -

poteaux de rive niveau 1
Sollietotious Sp, e,
Dens bou A (kokimal | 4aousrsal éow:{ fudumal | Fnowacwgal
1 e 883 5410 2978 Ay 3eo
N hg 6313 63 3¢ (5497 ¢55)9%
A 1,45 8,45 5 22,6
e M 458 2,44 A9,2¢
{, om ./gﬁ 4,55 jif,g 43,03 ,-’;24.«, 6,9y ,'/'5‘ Y56 ,{;f.ce
Ty
¢ %,260 % ¢
3 0,0059 0,003%
¢ 0,94312 A7
Y £,3% %,0uy
c 1,25y 4,256
w' <9 <o
G Mot IR ] 53%1%,%
M 0,04153 g,oy40%5
¢ 0, 44335 0,943
b 42,% 43
g 10,4y 20,4y
A q,%54 4,234
A Lo ¢ o
A wi 40,054 40,061 G, ¥k €,%¢ 4
R. P. A. 80
Ct‘:‘; i‘;‘;‘t){h{::i Howd 801, (w03 el ) | BNwt - 7, (49,34 cud)




=132

%oty d& acierd

lOTI{a ( Lo,3y s )

Gl 5=
3(»— J\—Q{\L

poteau d'angle sur fondation
SoflioAations =9 St

Dens Laus.'iuot.}mp ~lhowyveaa? lou£4'+udu‘mmp ~ nouad vedal
o fgom 3360 Sy to A0 932, MyFco
N 64213 L 6421D 6eyy 66 4T
e om fo | Aup3 /5 3,82 /:13“ A5 /,"';, | 22,2 /;!,JC

ﬁr:‘]aﬂfof‘ |

& 3,6 |

@ 0,00l

c 4,938

D .49%

E 59

w’ * 2D
TG bgm 45034 3 319,y | sndah,y
M 0,09943 09349 004463
f 49 30,4 42,% _
T 29,7, 20,4y 29, 4y
£ 0,%34% 0,889 03435
At cuk 30,43 22,33% M,%¢
A $,47 6,56 20

A poaee %1 %,L 543 593

R.P.A. 80
| PRV 5 23 e

(L,a,at,wf)




-

poteaux de rive sur fondation
S ol e tat 'ons 59‘ Se,
Sens (ongs vdimaf ~ awpven= ! ougtuaimal | Hrownvugal
™. Qm%‘m\ Aru3 J0%20 ~24yo 29520
N ag A24 Lo A4 y0 A2t 496 A2+ 496
e;a@“' e, 0,9 2 %9 94¢c 49 2 @3 2idy
v,
P b,33¢ 4, >3 LT
3 0,0023 0,001y 0,003
0,52 0,7%3 0,354
D 2,63 3,853 3,939
r ‘3,"?53 3334¢ 5282
W’ Zo 490 é;;
IC g JoCord, ¢
M 0,0%07%
g 0.%% 3
S 2%,¢
'y 20,44
B ot 29,3%5
A Q,ua.l <o
A s A1,65 A2,65 %5 535
e s | 992 20T, (o) B 2Ty (10,34 )




134 -
y Feum‘f’?aﬂe dor  pofeowx cownts  pous € plowccher -

Je gmmefaje. nt ofwl sous  S,: Ga 4,27,

. Pottomx uts oo seive -
Jffot nosmal fe plus difavoatl : N- 22922 iy,

Aecom S\ ‘ao\.m; (30430 wd-

L @Dw\im.c Hom -, _
1

! A5 N
Al 668 N
Aoo o0 vbo
SJ.: JI“T .
8&: J-l— L . Ar 30 u. ) C.:\.lé,u,.. =5 Dit 1,25_
lta_— Le. "
; . pc:_ 0’4_€
93 s AN .

s 4ot o Ou pend. 4T (Bopent) .
. Po\tm-; ouwlto wlewidioute ,(qudbtamruc ) (30x30)_
U;M: C‘fgﬁ—q- ?(CL

%x«f )

A:m-.- 39wy o, Ou prend l{T;L (‘i,oqu&) ;

POy 2255 Oy: 45Ny

6-5-2 Armatures tranversales

a. hfumce der Qaeceyrs -

o amatures tromsvadales puount  ewsliluces of ‘aues ole
g&;&u Mamele | mows ullGiuons des aeenn Fo &y, ([retile

de ‘&a.gamo.ge) .



= V98—

= f <P €533 o om prmed iﬁbzb’m.

b- Eapateweut admitmble
t -

2] f

‘?(M« = J?G e

INETIDICIER E¢2yem.

!_3 b= 24t .

C- fo-nsuew_ ole vtecwouuwtmment: CCRBA €3¥ A_'zi‘ 390,51

€l hea P-u‘ot e'go&’g a o -ﬁouxum ole pcellment duoil

Aoz B Na
4 Yo
QucC ¢ ) t:l‘m: lllOO {(F(El,o
T = a5t T _
d =~ 4 b. ,
d : Z’d v AC ‘ﬁ(ﬂ/ﬂuz

Mgz 51 e“ﬁ feud
\t{ : _/f:f (QCA.C'LQ EO\ILSq[LdAMM H-H)
d ou
il Bhee 5798w .
& /

pr’ = = X
4 AL, 6

d. Jome de Y_etoumqmw.,t :

)M Wt 30me ole vwoumement & mombre ole wuns
ol 'oumatues Eromvusafes VY pos. mme e dmeoune ofe

Qo\‘ecm esY ole



\

A
I

136.

?) Ff.EL‘a - vf,uf‘: 1(7»00 {“-'zlf'mj_
L t
2 ) — |
¢t Tmt—- Ff-f.zh - Tﬂ.b: Lyo00 e“a(m
g1
T 2
o4 — 11100- :4,«“-3
0,5" ALkoo

sous  prewShows Vs 35 polh Y own ollaamadutes  pa

€ ol fo ome ole wecounement el A €3 pacment bz 425

-6-5.3. R.PA. 80

- Fvmalires fowpitadimofes .

o oumatures %ug{'mdin\ofm dotved ¢le ols bounes a

‘?\ij(bh ao\&immu ) et Ce, meb vuliesfes  olovverd é‘_tc Aaul
m&d’a . -

. Oows molie , ek ok ou Zowe IT (ﬂLGER) , G poweskage
Aotalyy oo puomatures oloch ek ote
" |
Awptuan o Y74 Nyg <230 b

.,{2 w@gtmd{ p ‘
54 M Yoy > 30 ba

Lo ditouncs e Ml aemmode 2k ole -

.A)-{M £, .:L'O\«t'ﬁ_ :

——

Ow 2 pua ¢’p = Al s .
La lovguen oot sountomtnt 2k ole .
509 anaome W | w0l $0xd 6 BO ew (aclophee (.
: tan ‘home)h'ﬂm de wecouwremenk devrent ¢ ke (]’aﬂb; , A

ot o Lotewenn. o qoua podates,



- 137

ﬁ%ﬂ_ Fasudvus afer

Lo artmalunes  frownuvenates ole pakw Aok cafelds  avee o

{Qmet % Af = J,Z‘I,T__A#
‘ Ko Veu |
ow

T sd {1Cf‘f°‘~\f Yrowchout dau, € PoTem el axe o fouwl

T LR

. . T 2:

w M 4 Rt ‘tcp'téfawu)mlr *-wa}wdh‘hmw s o umenls
wnigbouks Lumites oles geckions bouanves st Awpeuena b -
rjc'uwm ‘(mxoww woohouks colenles 2o Dupppodaund fue fo ouhoi
a4y avey Newolws  aMewd fo luly eIFM'L’fU-t.J :

L. (.A— 0,34){«‘ 3 ﬂ A5 b d=0y2 (m pn'c;s\w .

2 ( powhties ;

. e POmw&jt Mimimaf oleg awmatuies Trosvesoles olows

Lo QPme Mo dnke _O{O{L e eofouts ourc Lo fou»uﬁ
'Af : ft A (’:a-—-'{o{)

ol ol omenmon ole { o bajc _

| Owec /A;mr»mm&da(smmm%-
ek S’ : %Jljr_’f‘ b 1 dimenmon Oﬁ-.PoknA J_u\ﬂxéw
t New .

eh !'zapmmw Ay aumatae doct P deeun me tovas gulk:
. Doun &moo-.\e moolandy Y tompus o hawkews olu notuol .
welL : b mi (o, AT e ) s> oma tsx A5 .
on prend. £ Alew . (KD, (Y5 b ,éw‘)
- Bans L ue  ourande .

Pue 1. t< 42 45( tad : £ A1x A€ - J"IJ!,&“. - oupmol.
k:./’ghu £



o 1380
o Axsmakive 1 nows v ¢ afe s odu  Mmiveam I -

eaol 'ﬂ'_: 3,55 om . & ﬁfv = )10,3-}'&2 (QDTM).

727 U 14!_ = /fﬁ_{d T owt T: ﬁs ?ﬁ{
B Ve T,
0,30 .
W Neekitowd v S‘S = (%U xBD} CJ.A.»:L
2| - S-:(Mox%a uuz_
ol S 3
l,"i. =t " OE (J 03:053) W0 x50 L5 260 f%u
! —[ H-5:: .:_:,"(J 03"9'13)/'33)(39KJ35J(43 -/WB) o’ fﬁ Crus
| I
{y J‘go /L
i |
T. A¥Soo + 30 qa:\ooﬂg 13,0k .
CoT 3,55
oue tourduke ¢
M) . 24 3 . : g
A - Aas- T8 - 425 x$3%0 . A¥ . 465wt

'e‘ut\‘zk -_ ‘(_;555-{&9) x L 00

_ A tadhre +4€PW{&4 @‘3 epo.um\ml' bz A6 .

-Sowt moola . f—& l’)omu«)r:xi:.) (‘a ‘{"‘ E—:séocuu).
Ap= g b (L.m)_

/amafou%;molimaﬁ Bf )30 tu ok by V00u

dlx St - !;0 : ‘ﬂ‘b 2012« _i'-—:}i)xﬂl 30 - /lo) é,t,if'rmt .
4100
b AL <02« :_if « S (430- 0) = M0 B Ll

‘0 = %0 e \Qk. 2O\ x o xll(i'imw} = 3;03 C““L
laoo
bl sl Pohw : (,{ cadlte +3etwend|ds  oure  E= ATew .
bas ol poteow : (A eaole rFebien) @8 owee bs ATow,
.t dows fe Awar ole b (b-_‘%oc;m) , In P'\mo{w_o\

(Jwﬂu + Jt't*'u)d owee b= Arem .



= 139 =

Te AT 49908 15 hoy.

433
BOM toun duke
7‘(& = Jlgl( w}) ’

/m prescha : (Jwdne 1 #¢pigls) ¢ 3 avec E= 465
0% Mo datl (g’) _ |
,4,: = ) b:1o S 3,0‘803_.
b=A3o oy Ao B’

Dowms le feus b-30 : (juidna+x¢'fido\>¢3 owee £

= 13 e
.b:' 130 ; Aecaolh : ‘tu.' . =
_ ¢ +Felied)P 8 awec b 15 o

. P pwe fsuotsliol dx 23 m ) Ap 49330l (20Tic).
T, LW 139¢29,63 Rg . '

2 to.
: '?)ou.g LDu.Lo..u.ll .
Tq‘{j = 3qu Clut

Ow prevobo : (Stacke + ?efpulf&a) ¢.3 owee E: U5 .
- q0ue woolads :
LE | beao _, 30%al . (JCOLO[Af_ +Je'hh)¢3

ba13o o 4gi3 el :(jcaauc +4e‘t-..'u:9 33

. Pokeorux Cows: Q,L S TV Idr( = 3{0[1 (qT,l’).
‘i‘_‘l{: ;(5 - 49,%334 Rﬁ"‘v\ .= T: 31;){? e‘ﬂ

?)Ou.e touowde ﬂ{_ s O‘aO’l cu}- ..Du(htuo{ A ’éj" (f,‘:zﬁh&\'
e Mmool 4 ol 5 (l—-:/llcm) o &'= 33[3) G .



/. FONDATIONS

7.1 VOILE




=140

i Fondations

S posbamite. admantl o Asf sl ;3_2: 35‘%/&5‘

a Jfom  de IDw‘fO\OL&JJt.

Om adoptea . O geme ey ,OqubchA'u'efPeé Knofees  pown tows

Sy po\w.uoc, ek om ./mzbuq ey vorle Mumee  Au toud &

FOMEOM ole 4o complinction o wwoue ol wole o toune .
Ter somelles  fuont cholimees pow Oley fOu%'Mca .

O et fowr fou pemefle ume eouche ole hetow ote
,bprmth_} ole Lo emm of'e'rmdza_/aeu&.

Is metode ole eafenf  Auoa  do. pwethoole oles haefley

.@"{.(ﬁ%lr(. ooy L Chouom [Plﬁbvj-

'-POu.k- fo ool oy Aemelly |, pw uwhiltea  da combiowte

ou pof wlolucte ; ow deot de Lo combiowilte olw pof

low comtxouinte  provopue Fm & povoly propne  ole fo
homelle  of oley Aemes puc AowE  Ouc- pledoud | e dupposond
?u& % ‘Poio{ﬁ uo&m&fu& ole Llemaemlt.  pemeld - teane
aboe  ooo hofmd .

. Poun Lo Ucla,cjn‘m,h:om ousee € veul (P+G+v) , D™ ma&o’tu& o
ombowde o Aof uouile ole 337

. Tow {a uﬂug\‘mﬁdw ownx 2ofliel tatiowa Ol 2‘?“““ ga«mc

om  amonean fou ombioute ole sauptire ol gof ole ,25'2, :



(- 141-
< < 5 5, s, N 2
b2 i | W Fl?1 W ][_I
\ \ ' 1IN
0 4 |
AL aLd ] k] Bl E'_{;?L
5 4 q
% k) S rul
' ﬁ[‘] ['] ] # —ly! H HHES
.
Cq u| i i e 11 1“l$'S
L b udl ¥ d ] %{u -
6
5| Wl 2 i

L _ 6  _m > 7
[ N

.

S, gg

ik
A
>

S

1

Gl e o eontrioante wotaile : Ve,

bwa Pu unLte ol JG\M.'(&L&-' A - ﬁi(%‘—‘cﬂ)—,looo = 4300 {%/Mz

L 043 kg 2
doi N = ;- ks 3= dya= 258 ﬁa/w}.

. Thus -EB&RHLIEJDQBDCA . vemt (G+p+\7>: %sjt

ﬁf = )33 Vg, = 433 025% = 342 hgfed

bl |

. Pow & \rini%\‘m}-x‘au o ¥ fome: Ng
— -
ool e "Uu-‘sG-\L : Vm“) - 'a.?fs'f = 3x7,5% - 414‘1 E\%]w} :

N 035 W= 035 (148 = 5 A9l 0.

u.‘) =
0’(0'\\0 $

oz 25th L Vo - 3yahgre i Vo e SAc el e .



- Semelle Sy
a. Sous G442+ Moo, = 4124,42E.
4 Loffreate VA
a A _
-Dm Isr\eud oles &me?&: -fcl’oiu.e / & :E éib |9
R =
cad - 1 |
P ‘S%—; oarec '\33: E_B =3 As | N.a
AR J o "V b.Tg,
ez dom;, Y= A0,
A \Pu‘*—m"}f’. + JOY, L J Cun o Prewd A~ A0 e .
' N30 » 1‘5?
. . ol o' B 4¥0 et . .
dows pouw. By - (JJO:A;B:Q%@). |
{F. 6_‘_3' - j_ﬂf_—_?.u(} = QDUu«
'E\; e
@_‘i-i_b e ﬁ?ﬂ{;/ﬂaz 3"1'.,5'0..-.; .
£ do. comotilkom 0-{( Pad«samem\w} ole C:xf‘uat”:
e J’,ﬁ’_ e R0 gote
I‘f"f ;1—_;0 = Yy V (‘T‘lg = .
olowe om rm,uo\-_
%: TV ot 'e\t. = Rea.
1. Fonaittose .
iy Bivs Pipiee MUSR) aluas (Wesdee) i,

¥ A S.  $x¥rx 2300
Ow l'an.mdx 'AL‘T[C (;_thqua\

Ourte A vm(p&mwlr e = 13,4 u.u.(bh{ou.{/mo.u)r'suu ole

\ Cf«-:h,ruc wt

- Sens f e A . M(A-a) : J21420 (M0-30) : ’1,“3‘“‘“2'

4R 3&%

ZxET x A800

D {bm l{ﬁr_ié (?,qu}) oueC £ T 3'."6&.&\



=443

= é‘ﬂ Gk Pyl N23532F 5 H: 4032 t.w
— [V H |
\u,l_ & —-S—— + = < WS 3,111 ﬂ"){uﬁ‘
)
Y2 AYE 3 &Y
N . ¥5320 , A0%2000 x& pass 9‘1/& Se
J,:. - = : -_— -——-—-x 3 -
Al e b5 \1:/{”%/?.4?;

NEAY “ﬂ?}_ BN, Yl

dbu a:. z W(%\ 5’ = A35x 4% x40 = 9400 Lnﬁ

Qy(B-5) 92100 (430 430) :/(é,t,-(e;.f*

Sews B MR e
g : 3.k N Ux¥s x A¥oo
SU-LQ Pf: |
fope = Qz(":Q . $oo (k10.39) _ 335l
vh g 3 x$% x 2300

' le PMO\ LlTH‘t —y G;"s Du-.?‘ e @ = ‘%l“c i -

o VeBieatow o L_%mc Ne 2314 b Ho 29,52 b

v H
M T 5 w = vﬁr = 5,% g“a/ml
\q. = 3,'1 E\‘z 2 <.:T:
N, AV 2952000k 6 i o J
s * = -
‘ YO x 1| 40 L "

T8,) - 3% H*‘E - 24 fg/,2

ol 'oul
Q, - \T(a,q). $: 177 « 4¥0x o = JL425¢ &ca.
Sema »: Agﬁ, _ Q.s(B 5) Ay a5¢ (ﬁ‘to \3.:\ - 25 ‘”fm
Y&4.T, Yxif ¢ LI0o

ANy —s (kc,zcm> & ez 5 em.



- VR

f-‘;eMé PI : A%ﬂ =

0. (A-a) " .99 ) 2
"KB(H a) : )q(laﬁ_{ﬁm 290 ) . 5.4y ol
L R Y- ¥¥- %00

Du prewat €1y, (ﬂ,xq@f) owee €= 20,8 ea .

JS Owut POm Qxx z)emc?ﬂ s 4 . ow oole [ le
Ay B A3, owee  e: 393 0m
& Ar D e QT"H ome €= 208 Cw.

d. Ell-.d_\_e ole '?l.tg'fox\' thowchouk down o semeft .
. Nouwr toumdetons fut Jle .ox\f
I'Y\O'\,W\O\f &PP‘?A{U‘E’, PALTN Em QMQ‘P&_

Ae dtrEDW\\Po%t -

J.‘E.Wm)( tromeloud Yok N f Y A
. chacume 0Ol gmca ol Fo\‘m.
Ny
L
DM I eﬁo»\ Momodo N ol
P v : v
} y Nz Jay%0 ko s do sumeld 5
" Eb Lo cowtionte de cgnuomend
‘ SR PR L AT YA
< 2 >

A ,lc\ towktonte  de oo liament | Dodcoul J (C‘DBMW

N/, . Auhre /4 303 % . 7
Bomow © R MBoxi.gr ot < %
o owbouate  de ek Bemed pvomt A T
N/ 1 A2 [y )34 <z
= = = AL >
\)ﬁmw A. Qb 30 Rq'/%! ¥ &%/k} b

.bo-u_ ‘d sk mecesnaixe ole meltne ol aciul *'immwom Buavouny F



- 145

deten Arcunvusions dous & A6s A

MOuwn "':Etxgomg Qilﬁ‘bﬁua ¢ % "}EE’:H\:

oo Ap= 4xo5 = 2cu® .

&5 ; n
| 1 l [T 1 __6ly
Alo 4 _
Y AR Ab-‘:t » B
ol teednig o ll.v:
Fopotomenty ot Jouns  Am I =
f-‘ fonOvy (2/33 J-_S\: MM(E‘ ;A- Jg:“_{,): O3%
1% J 3 9% 59
\_'\o.)f = gvth = OJX'-} x Q.LIOO
E_ 2 x 0,¥Fx 2400 x /g« 8% i ,/iO,S‘im
i ./11-{[11,0/;1 B
2k

B oy (0ak; (4 Q’SZ&\B:MM(&L; mq) SR I2
i Y

b -
dowme Om Melion A% wows o(ou.\'& Pf\m;& wa o b= 5 e

o b oudnes ulsw:e'q de > Aew .

. Semelle 52

N. gd, 243t ;H= 5.4¢ E.om. ,-?; - 351 hg feuld -

1. Sous G AP

2. Goffronge.
Yo: %& 5"72,\ ; %_:_%_ ; Q-_'?)qu)- b 430 Cu.
As [N | [A3.30° 4 jpen . ;B3 43333 0w
VAL 1 \/ 430 . 4,5%
Ow prewd :

fr= oo ek Bs yyocm .

¢
A-a | A00-39 . 135w 2 Eaz{.uugﬂ% 20 L3
R:- { y Y ' g Ty, €35

Bob s30ehbo, gas,, O Peed:
4 4

£. 1 o &.t:: Yl .



Y, ﬁ-_'\_f_ + X gAa3 , ¥9eoooxC
e ST W 100x440 A00 x Ly 0¥

-146-

‘Y;: AIGJ &ﬂ[uﬁ ) \{_.L: /1',-4“ Spuk LA‘\-},(M a. ‘Tér = 494 “J.f;.}

%/Q

_ QJl - YIR(B/,‘\-,SZ A53x 1004 4yo = 63320 gu:é
Sews B: AR - B(8-b), 5431"““" 39) | 45eud-
4 %N, S xFTx 2300
oupnd YTy (Japrwd) o e: £2 e .
Sewn A - Ao = 8 (A-0) | 61320 (A00-30) uw&
A S-ANa. % x1¥«2¥oo
ou prmal LTy (§52@d) o e= 3w,

l\ \

}_\%"\T_'a - 433 e«a /&;3“

2. SOUB G+ P+ -
N= gaan ‘m&] M 3203 fow, . “';ﬁ 3,12 f\i/wh

A2 F

W 100x 440 loox Lpt

N Ny +Vz_ 5
CA 9_11__ - . 452 {a( 13
&J\ _;\3(3‘1} <. 152« A00xylo = £LY5D ﬁﬁ

Seup B - A&B ~ a—‘s_L_Th) M, ?Su,,.

SL\.\'\ A AAP( S J‘G'l' ol .

3. fuileateon nous & 2% foure -
N- ey Ba M= gointon 5 Vg = 536 byl

D LU N {5 I S LYY :{‘E =32 fg) 2

W& gr oW Aoo x ko N Oxltl,oz‘

‘;(B/MB-‘- “‘*Ya = 6% fug/&_
Q3 KB‘/B S 4,63¢ x A09xYyo = YAME, | fxrj

¢ N, X _ €3, ¥S00xt im < eustel 2
s ) ‘ To0x 4uo? -
Yy = A433 e“j/ﬁ

Y, = 4% %3 [

)

b
£ Ve



— V47 =

i g. YAy, Lyo-130
= (_,33{._‘__5_): — l,(q } :)'1,33&.»5'
'a'TB\ ?l‘q'ﬁy 2}09

—

Swe k. A, . 33_@-&\: 3 13,4 (Joo-39) _ 325 ol
: ?,a.i ‘3:43 A%00

O puandh
(nw G "l (éﬂ?fku.lﬁ Qute e = 2,0;3 Cua .,

BO\AL . Poun ‘QQ Nemefl 5-1 L Ow Qotoptl
Sy B ._,{oTu, ourec €= 43200 .

th St P‘r -.. GTQ ourtc C‘—lo,?-%u.

4. Effoi Yrowcbounk -
Z'D = G'-‘Ig f\(ﬂ /CLM.L
~ Goutamte de e 9alfl ment

vt Bz e o OUBYE w o < T,
u ; L’Bmow j%o;%&x 1% ,Qﬁ‘ﬂ/u,_i il

c1233 [y - 44t R 2 ;z‘;‘b

e T %."’“MDV - 3oxH ¢ 18

bouc .{'P &f mewnaue ole. mettae oty cumaturen hmm@afm oAoues € 3w A.
Du prewd 2 chien §7 (EE.;.() , soik Ap= yx05= 2ent
4 'cep&umewf\ de 2 tows &on&'u&'J’/z k. ﬂ%ﬁ[—i

OQurec g»: e (_%, J-i!gs = O,‘BG -5 W;}:(O,stiqoo) f’ﬁ/mz

1Ty
/&: 2:0,%6 x2400 xgx 1% :/‘&H’ o
_ el /y ) ou prewol E- A 25
0 & = M\ Quy (Ollﬁ ) &(J- D;?)Eb): Lﬁ;"le‘“* &
Yy

Ou Pmolm :waua olowt & pm»-:&o o F= Bew )Pw'a $- k,z:;“m.



~148_

Semelle Si3 : Soud 64/,1}3‘
._’Q;r 2 . -A: M ,rlOO"D 5 3'{00 Eﬂ{uﬁ = qa" “?‘-jfml
— —_— 2

N5 -8 - 3031 = 249 K,
bant Lo wnhmjtc ol ‘tr;'o&a-&'\'&'vw ‘i!_sjr Pom &a chﬂaza '53) 5,1 eA

S¢ ab de 4,69 hgfonl .

< i
Qx\) :(30;(3030»1. =3 Iq:lg,

. NE - Np N

Ve — < N, = SE: — o A > =
Ee T TR W,

N: ¢4953¢t .

- €rst | 54 6¢ Can ow memd A-B: 60 ean.

-V 263 e | m
k
b -‘1 MD LU S |
i Ou)'m.u_o{ "g: (15—!”444 12 21_:.- lefML..
61353 _
Ay = MJ, =43 (
> Y T;
b-Tf:CtaLFéfaa&:

Nows &n 24ma
A . _Q_LBPL I\r(pf"‘-)‘ C’J?ﬂﬂuo-au) :413?@}.

-85,  T&V T a5« ATvo

GOma Om Pmci : Pow. Lo Aume?t 53 olows G, 23y

‘ﬂ; (Jz,'%zu-ﬁ) owee €= lze,uu.(;j;o:;m;; Buuatc)

o Effort Trowchont:
. Coubiowndz ot a0 et oows €y 24wy Ak B .

e . _85%/0 . j303tas . > T,
h 30"‘4/3“'15 e 4 Lg/atl-




-149_

\ ‘ ) ' =
Y owe pp Ue.'t e e dh Due ol me.u»u_ 0!.63 mmqum ’f'to.wamgaful

Oowsn 2 bems
On prawohan 2 ebend 9% (Tebay)
chha oline A= 4105 = 2ewd
o Lapacoment ole 2 ouns /mcwamfa al ole
F. Ar Nap « 2

=
[N / T
owee N2 S’Vck Ou f: MMLQ@"J*#B
5
S: (W Oy (l/éj-—.gf_},._@ﬁﬁ+4> = 915
- 9x59
dow 2y 075200 «H/E x4S

= 9o,
61957 /4

ek -_E:CW\Q-’? (D,L‘&;‘e\( . 03?5B> (q’;);‘o:ﬂ S JS;O:T&A\.
Ou pramduo L ouwy ol 'oamotia e Y1omg neaat

(& 3,%,5,5,3).

Semelle Sy
Sousy 641,2\;_)_ : e st

-_gffmgc_-. a:h: oew A-R .

% lataJ-K—J: = \J-Em.: ,tol,ozm_ Oufhm.i A-RB= M0 .
‘—Sr '2{"3

0%

{a 'D'q ’uo & e .
{ Ju P""“d ﬁ: BOa.JJﬁ‘L:%acm

s JL[]_' _4'1!,’ 1:000 193&#—
L I 15

- mefﬂafc_
A. AB . Aﬂ _ M\(&E) - 17000(140-30) . 333 &Al
T8N $x3x A¥ oo

0w Pl CTH' (Antut) owe e 20,% ew .



= 190

oo Effrd dowdank . Gy < G b
Cowbounle  oft eiralll mewt  pown by 22wy Adet B
b 28000 /4 .39 i s :E
® ox¥/5 x 30 l Ré/t“ .

Dowe of ot meemaite ok mella oles oumoliies Niwwvesals
hodvowk Ln 4us A AR |

Ou mutto  2éhien 3 (Refy) olbd 4y - 20t
d(’upww de 2 wuy Auw&m{! pao S b Jc/fu-t".

L. At Yot 3
S

5 (z' 2 -
Qe f: AN (%é) A ﬁh?}: oy (é’ O‘H) 033
. b
A w BY3¢ Ayen x1/y <30
- J.J\‘ld:n:»otl/ B /{Z“‘i'l.‘m ')
Y E s o [0h; & 0.55_,}—) e |
b

om Moo Ywuan, C%) Ai,Ai,'§>

Semelle 35
TR Nous cofeutuoms eetle demefl comme
q \ ]
Al M owant eu Jow f_m,.f [ao\tm
ht
N N de  peeliow 2o x b o eofbed %
o | | ( i ) o
] ; AN o A,

a. Soua G+J,1P:
= ey hg ;M= 492 b [ N5 = 257 /2




=71 =

{m?{: Q= 60w ; b 30 G | o A
e — b 8 .
e e . r/_ _.-! W _--__1
N - E < V‘Sr =S A s . &._h_q,_ < imil_,l‘.{,_g Jl,%;l?h
s \ b Ns¢ U 30« 5%
ou promoaan « A: M¥ew o B: 350 can .
)1 &;‘?\ - ﬂ?_.ﬁ’_._- 30t .
f\ > $ Y 4 g
&:_5., @!{_’.B.O: 55 e - ou P\-!AA.D( ’El: Cla H
Y
7 7_ r o elL,_-,- 63 e -
&a Ay .__&:h:J,L,l‘ ,"”-zi-lll—g’=£’,33
\/Tba |/ eds
v
2. teevolflage .
\"]x My H o A S Rewexl Y= %'*'fﬂg/w -
' S w  A%0ox350  A0x3S0%. =

S
Tzz /f,L‘G ‘3/!'&-.1 i

‘-\TJ(BAB: 32:32' = j—,‘?i {ﬂ/(/wz
bR N(BY.S. L5 qzofasozjg%zafﬁcz,

Cons B fopes A(8-5) 4352Y5 (390 - 130) A B e
¥RV % = 62x %00

O Pmol A5 |1|., (l‘&p‘}uﬁ) owee €= 6T eud,

Smg A - fogt Q\(A—i\\ :JB‘EJ.ES'(AIO-@):M‘%WL
S B x £2x 1Boo

ou prewol BT, (423,32 0) owee €= V6 Cun,

b- Soufa GC+P+
o s
N = 2y {% Y= M55 bow., ) Vsr: 342 &ﬂ/af
5 L _f\if M oAl usbeooxt | ) V=22 E&/wz =
h s W T A%0xy50 T Aosdsot T ) ,u,zfi/z('vsf
T 1-'-' i 3‘-&‘.
T(B)Q L_‘:__L oy F“% /wz.

D\ N, (‘3/0 S = 4% JT0x35D = A32300 %&a .



=2 =

s D q.tB i Ra(B-b) _ J323oo(350-f3_0)‘: 2095 el
%Y Ex C2x %00
Ou\b'\-bu.o{ o .
15 T (23090d) owee €= 267 e
St ) Ay - Q. (h-2) 132300 (1¥0-60) e

3-8 Y. - 3. 62. 2%00

Ou Pmd‘ BT"H (Jl,?siunl) Owee L= 211:‘3" Cac .

C- \H‘u‘(a'&ﬁo;\ nows 4 lw"’ enmre :

M= U3 R M ot Vs 570 Rg
NN X INGY , J19%%600xC | |N,. 144 42

= = 4

9 - . -
T w .z‘sox'ssp A%0 x 355>

Bf\ 3N ﬁl - LACS &ﬂ fot

ko8&, - 3(34{5 (S 3365« B0x350 = /45995 hg.
Sea B: 4 Q= Ry (B-b)_ A43S35 (359-139) - 23 ¢ et
3 3-8.%, 3. £2- oo .

0 ma.,
\xP : QMC3CA~J Dwte C:lq,ﬁﬁu«.

y
Ses By A, . B3(88)  AEHS(-T) o2

——

T AT B 62 21300

o pramol
ik JoT“( (15’,3‘|cu.2) owee ez 49,3 Cun .

GDQ( Pow\ Lo Seamn 0fL ‘55- om et a

San B A6 7?.1 ome €= 2,9 Cu .
Sty A . Ao Ty, ouee €= A3 e,
d-. E fm} YroueRounk - om o %b = Cr:fHﬂ%{mz

. toniaites ol el flomend



~153 .

A2y ) o~
S}&A %-‘ E- - 'L{ - ;3 ?‘
’ Yoy " iag xy - 62 3 Lﬂ/a"l < T
S A . A 3 ALYy = 9 T é

Shwa T Lo 3fy - oL 55 e .

 Bowe o @) Acemacte ob Ameltic oen o Taunsvenawy suwonk A .
doom ek Jelas 9% [RE,)
e o dne Ay s h el

e)r{lupaumm“ adie Leourn couﬁ'cu[tffa snole £ o

be AN % e e (Y T 2 oW
: - 3 ‘?oi'; ]
= i x Difton Lyo0 s Hp 62 = “‘1;90’1 Ciua - )
A2242¢ /4 gu‘smol bs B .

E:mc{q ( 0,24 ; P«(J- 0.3".%)5; 32,36 un. f

ek ow a0 touad (‘3) A s )

Semelle Se

a. Sous Gi+d2P LN 15 Lo s b\l;;(-:lfiﬁﬁta/wl.
1 _ﬁx:g_ @z 60cm , b:30ua.
-EC-: = R 4% S
d'sa. A m‘%)znczm
b.TSr 30. 2,63

Ow  Pumol = 200cu o4 - 00 .

o A ‘?f_HB 1”;{“’ - 35 o
R-a _ Joo-390 _ 14, .
y T |
Los Jkk,' O N L LL LS ¥ SN
trbo U t15

Ow Pumol f- e o hp- hdem .



s VR

7 1 Ft)ttbu_t‘ {cfaqe :

Sews B A L

R o Y. 3%. 2900

V(A-a) 5wy (2e0-¢0) - 2.50 €
%- 6
Ow pumol
¥ Iy (Jz,azmlj owte €= 23 %o,

BeasBs g NIBD) 45T ((00-30) gy o2
T4 <. 3% . AYoo

Du P'\I.MOL:

L{Tu‘ ( G}JGC&}) ouwee €= 313 Cu .

b-. _Eﬁod* f?%cf«@f‘ :

dw @ %b = g,#? Kc’ /&hl.
. Combountes de elyaitl ment -

Mwvowt B T . EX AL T ) { A
56 mow . 20y _4/3“33 N /ufl‘lq ‘a/&hl [N
-@‘L.u:ua.u..)f A : 1'531“’ Il’

Ty oy T a 53y ﬁﬂ/c& &Gy
Done W@ @} ucemonte ol metine ol ouomotuley Giawsvusaty
puiedad B 2 b ow o Adbwen @3 (Fcf.u.)‘

o' Ap = 4x05 = Leul.
%% '{'upacw\w)r bhe 2 cows Aueu'ﬂfh‘((q eak ole b

£ A{"Et‘- % Ourec Vw: me (V}K: 2400)‘%’/mz)

f:mwf(%; = 2L 3:0,4?.
=
£, 2x 0% x yoo xFy x 3%

3 s (86 -
4534y /1y e o 1 b-Jo .
o o (02h; A(4- 03 %)) - tnoer (T4 158 ) = A5 Fous
b

Ou ]mmoha_ € touan (fgﬁ,é,... 5 .



= 155,
7.1 Voile

Cofouf o voile Pc’ﬂfch’fu{.

Dw lf)\&.\dAa, : ‘]": 15° & BA: JYoo Kla ZML .
Lo voil ok Muhas @ C\ 400 i‘ﬁ{m"
QJ o Q‘Q oes o o | T J ] — e
\\owsf;i(ohn Newes - ok X G IW | 151 _‘ |
)}u\!&\mg{_ 0\ (g;qoo ff{,,}) - 40
Qd: Pomm.'g fes emes appﬁ‘furé_ |
o /s r ) X -
& al 2 db\ta‘. ? Ofp‘af’h(f' a” E/{. ) “-.a
: — 3
Qe | a

“?«: 2.1-4 m
Caden? ole 3 4 Ql_':

"E"“—“*T— 'fjj PSR S
Qv ' T b ——

5 50
@\;44%’ N le Q-c.]ﬁ\
Oume A Jcrj"( l,s"-_,‘i_):l"{(l,i— g): 0,408
)

dbl Qs Aol ouefx JTeox 20T alo5 Ry
. .

&
Q-’L: A (1'9‘: 0409 x Loo x ;4 = 350 L%{mfa

e na: FQ a4 3
A%

L

Q. ] M
Y
—— »
! 04
_____ i},’ - A 4




~ 196

: t,t'!rmmaliom ojf P\ﬂ ok p\g g

éﬁ/ﬂ 0 = R%(l'q—adiq%n:\)lx}rl =0

Rpee Sl RRERNG,  AMoB RO AWML, 4y g
- 4 ) 214

Ro o Ry4,- Rys 21054 30 ¥36,0 = /599,3 ho,

2 !jg‘\b.w(kalﬁ)u Ol wow thm )

Q 4
by {l l : &
A e § _ T

‘8 A

g Jll O)'-( /; D‘ /.r
me A Mys Rgex iﬂh <o

Y, - J9q18 &ﬁ M

o e C-A .H’“ R&x 2 a{(x-iltb ! i N < A%4% f\s.m\
| | Hye 29133 hg.m.
Ov edutinn L aamatune  powy Y- 2333,3 f‘!'h‘ 3
a 1'%de ok Lo mu'thodle ok chowow , Ma dame baunole

ole Jom . ( B:Joom) Q:./‘;M)'E\:Jlbu\J.

/& _ /{5\‘1 X _,J_‘er 2311330 " O}JOOS-
T b 2300 x 400 x 1™
: Yo Noo _
-5 8 = 9,“‘4311 y e\: i\\,ﬁ ) :P\ by ﬂ"_‘b_: 135 = ZO‘:{L{ '
3 A: '——————-\-1 < -—-——-————-_.---—-—-_.Q‘;F‘%'30 - qﬂ.;&au-l-

£ ?\Qr;, 0933, x12x 2500

2013 (40,00 culd) — €= A0 Rowyouha ek

)



~ n
[Oua q

pewcfnu Ten- Ole - choudtee

Ceeat &ovole me v

S 487

‘(e.Pf\EMcb\c Loy raRmenky mfwﬂ; pow 4 Pollu'-fuc fougi[&o&-

n MQQ Ov dwanos o

43 gw.u
A 0 = i@i :J,L,lma} _ g
6,5, dyo . oo £l (C,?%mj ;
Qe CSQM"LL | 1,
&’ = _Il_:{__‘ 5 400300 e Oﬂ‘icu} .
o 240 . 4200

r _‘)_ig\'bwc‘e les R.PA.80

Om adapbua' Py 'fmmﬁ%je. ML A Matian l_ & i a__s B

. 8w

\

(&: 2._,!,! [ ' ‘TL;P*: 1,7»0% L\,q ) )'(SPL:JOID:IJ\.tm).

1TIE 7 v > 3 f—_ / 7 ‘ - '{
[ 2 P / | _
LA // 1 s L l
/e —t e
i 2
A< 30 o

ow o L: 500, | Lo = Stew.

A:‘SOM_ 5 /JQ:‘«SQM-

;u,\w oL Oy —T\o ;



8. ASPECT DYNAMIQUE DE LA POUTRE L.C.

P 158

8.1 Réponse sismique ot . P 166

8.2 Utilisation du spectre de réponse des accélérations
P 170
8.3 Vérifications

P179



= 108 =

8. Aspect sur la dynamique de la poutre L.C.

Pour  £'tlucle JAAS\M‘.'.?“L de fla Pou.hr, e bols faumell - coffe’,

O meum cetie o!umlém QM d\iok;m“ fw\c’w.u.i-futh

/a\lu.\@%_ )
h}
o, . My gy m-\.*' M Wy My
b2 1w : Ili_- ‘I -+ e -+

Om ob.'m'm@ molae FOWC'.-C_ ew A Fa.d:c(o e L m ole &ng , o
tofeufua fo watie ole cﬁafua poutic b o 0w detemumen
Jon  rnasnes (m\; ' E-.,{’...,;w) ole molie 4;36&‘!\\-\4. mc’m.w:fut

Toww 4 wfuf de Liuete ole chapue tromgom , ow supporea
gme da pecliow ole o deamden Lok eowd otz | o oun premcha Oo
Rouewn Mmostimse. ol cRapuc Bowgon (pouee pue molie poubie LC
Q. we tmealid utuLaerB.

B opowe L'élude olymammifue ; ow 4c Lmaifoo. o vibratiows
?omgibdima?u ek cdine olows & plow mOq .

Tt ow Aupposera  pue tey appuis oe Lo powkie BTN TIN N
phoae .



Ao,

k-
7 ,f
wv
[ =
»

%

9%

Q
3

N
N\

T
)
g

N
H
RS

AL

AC

Te. -

I

Is

in

Ta

LR '

e ,

1rn

A M

2

S

Aan

2 A

Lve

dome

0



w100 —

CGofud dey  mouney ey

PV a0 . (mmane) , br Mo .
he: &, +£_‘il‘§‘_°,'n; S¢ s awfaee tcddoul & pufae Wangle Mo < 452 Sk
H AME?,J )L‘am ‘5 (2.,(4 {-|‘H i)i A4 4 oab:1=42‘wm "z ‘53)0‘5&%
X ~.n*9% 32 J35m |3 an(az.n el = A5+ 0 1.0 s M s Jot {1
ozt a2 AT S s B2 o (-4, %_: A35RL4 04} s 2,3md |z Jod bg
iLq-...ar..-xh.«{,sim ‘5“: Nag'.‘.»f@,;-’d,)i = A5 +q,—u3’: - 30 e MH:AwH
o deSm ‘ ; 55 = '5,'7_ e .ms-_a-u‘% |
Be : AA5 m _ | ¢ = 3,y N~ M‘:JY} Qu}
Hy= A¥5 m. Syr 3L Mt - mq-.ugex%
Hy - Jtﬁim Sg= 33 _Mz Mg = AN chs
hyx AfTme [ Sgr 2 hped o b [s 385 AL Mg n o
Mo A850m | S0t 33 Md : Jo = M3 %c&
Kpe = J150m Si= 38 A pony, = M5 g
My s J65 me Spe 8 bt Mgy = M3 b
My s 455 Sp: 3w Mg = Mt %y
My = Ak Sy = Bom My = Mo by
His s J35m S B3 kit Mg -_Aoz&%
Wi = 425 m St & L6 Jou 1 = Aoc g
Sip = 1,225 Mg >3Jo3(3

. Cofed ol metss -



= 107 «

- MMaq gaes 00 1do wmee s oF  mehiés -
bH
madres t\ X () Y (™) g s 20
) J 11
fre
= o}oi'so's' 0 N
T,: 0,032
ml: 0) Ao Q. =
- 1 - oro",/i
Masy - 0,40% 4 i
My = 0,440 L ™
Mg = 0444 ¥ C
I’S.;O'O:i:r
m\% =0 AL5 A4 -
Mﬁ = OJA‘{? JC =
MJ.D :'OJJJ:T* A%
Ay = O,JHB_ 20
Mgy 2 0,443 12 -
My gq > 0,244 24 =
o y = OIMO ”(‘ i
Moy = 0, Ao 8 B
Mg = 0,05305 3% =

Noto: len imendies dowk Moutmes & Ly vefeuns  powk aanomdues

Qua

NI [O‘Lt‘o ;



h

. Ct\&ﬁ’l&.( moMe  Ar LWowt 2'?\»'\&&{ A}‘Q,C‘f'ut (PM\
Aodus ' ochiom Ot fo Jm.cz ol ' imake o de {mw; {‘ﬁadt'r\'\m.

Yot Lo madde HS , imtm fw' lo. potletemk nowk :

Ll ©
Free :-.d__t? Y. ove  d'wmed
@ FTORE (I s J
ek
A - ] .
F(t.f&') = {__ r&‘n X (fo\u t&z&t{;u.)
=4
MMy ‘I‘"r,‘. . . ' '
gt Mg St ow tonmdew & Ayplmne  Owee Noun
v LT e {n dcgnefa oe & butds l:fafuc'o owee oles
WPU;A.&;@% ,z}' M ow u:u,Po&( wan
ole plocmerct %A o o tmam ) Mows
Ra—ta ‘:i— : owow, !
2 “k 1 ¥z A G
\ 9(__.4.“% : =% F,RS da weatton Olous -‘Plauppui # -
1} LT
;'?'-_'“-L “T ‘&va-fw. {o malse 4 sz{L\f_ A
Obrfo\che "K&':/I (Pjh: ‘\g‘-i>
‘hbb : {Q‘KDILL fw- F'\OOLM-Ll” ")(&- = 4 PO\M ‘&*A
le Atﬁb&‘mt d"e‘fumﬁo;\g d!e'fu.(ﬂ'hf\c dan
f:‘l‘_-n Had d
ome




-163._

0,2
L Eu"‘,t(” £ 0% 4., 4 T

*a ; i
1 dtr peia) ls»’*S\‘f"r e 4 ﬂ_\[.-*..*\l') =90

N Y
: CJK' [ -
H. i LIS Fi*.x*(\'yt- P.ii_' Xz“-)""" 1 r:ii.xl-\}‘}-} L L (l) )

TS g Ty
Y : &3"" Cox b Cooox\b) 4 Coxh +C %, =0
")‘i;‘{ + le.a™ t [[4% e > +u.i' ) Yoo q,.\;' 't ) s

. EF am Qeccpt'o.w{r fes Nolubions  ole o fD\M\L :
Xilh) = A& M (w++‘€£> Ousee S: 4,4, § 0 A

- mows  pilewdowny /antah‘mc ol;'f’ua&vac que'hﬁfuq limeadieq :

(r:u q%wQ.)A" X+ Pll A-‘L b covin b I"‘i A&- 4 nwme f‘.ucﬂl* = O
2
(:i* p(“ 4 P.\l ﬂ',\ + +(rll-maw)ﬁl 4 + J.\}‘Aqv T o
i e T | ”
r‘l--lA" ¥ ﬁr—-l A& O [ + “'3'&& N +Q‘;¥“ _M\H) A!# °

Ef’ ‘(Lg conols liona Powt oL ':L-’) f}o‘(a‘tw;al;) Mo M‘Fﬂ.g Aouk

Je dd/ / =R (appdé 'lmo,buiet GP«K{ oley vnfiue rhop‘mu "J .

2L
l:-t 27 MJ\UU ‘:11 = Q‘a ':l.-l'-l-
: ] o o n
rj_l f:‘l = r&_s-m‘iw 3 A1 = 0
| ! _
¢ e r m koL
2 l{,.}_ q,g na3s %




-164 _

do nijotulion, Bl deb] [=e b s
fa vafeuns ots  pufoalions Prwpres (wd-) ¢'sh-d- ohee 4o
F;'u‘oolco (TJ' : ‘iul‘;)
El ommne et vt 19 lubom olermonde a E’M oy eafends
anen donga ob  towpleques | olowe 4 ulliaalon o
Vandimakean e a wwie flee | Muhowk olaws mole csa

ow & mgwe-m olea omasses Y M'sz MPD‘){M

Do ok a wlilad 4 Pw{mm: uSﬁPT_T "k

Proframme o/mew toin cj.u.fl {med Adoflewix feo omooles
o pres olerites  ouam fu s vofuus propes .

Noms molie tan om o oblewn 4o cmri (oﬁj Presied
moder  ole ot [pnatioma  ofe molie poutie L.C.

Te: L6y 4 5 Tar 448345 Ty = 95244, T s 03024
4 Ts = 02 4. (wt-z_%f; | |
EF pow chafue vafew ol fa puksakiod propae Wy,
A‘tbtl.\wt_ Jous  oloamersn Ly vofww oles oun plliole
Hee s Ragyo Ay o fowebion ol'une d'enlie eftey choml
o minolaement .

Doxe pous L‘e\n.fu-t Mmode ole u{bmﬂai) &ijmme_

“spp mous o olomme Lo vofewus des o b tuoles
ole efapue mame ok AU At toafine fu‘aac\
otk (cba valeuas  saowk anPO‘a!.:!a dows o fua Sduug).
(e pusc mous  peomel oe Yrouw Lo forme aclolitionnett

oo R
s nfu



=165
P ot wne wllion adic fo o ffrits d pui e e
de lo. reidfioole  oles gmcu (d;k\ U b wfpw ole wfiokl
(_‘“gr\) o Lo mdthoole oo ol placements
\\r' = \153\:\—1
A Somu Nork o&e\ogo“aﬁ_a e pue pouc /m oepre’ ol
,@lwdrt tehle omoll liow. peut 4 ctudne -

14 s fs* fsh

Sui & Qey wprtdakewk & fowmes opres fud wanes pondent-
wapehivomen al W b Wy

Lo pofution f-c‘u{'*capc (oa',,memw Johof "% i " g padn offemnce
-&.\‘g:u"émdr Lo Aowame ol o{e'r;ﬁqmewlr %t A o aﬂaru‘e_
moole  propae ole v basftiow |

M m 3 .
K '{‘ﬁ Xjo = & A pve /wl-u ﬁ-)
= 41
i‘f-’h wml‘mteo Ai,_' (/{'le» Nuowy D‘M’MM ln ul&'ﬁ.ﬁw

Lin tomoli Lomn waliaty, ol Morwemewt .



=166=<

8-1 Reponse sismique

Toypothere oe  ealent
. On alime  Pue lo. Alamckune o €luokin posncale e
welliecwd o' amolisnemenk 3 £ 57
- So? ol jo-udmt.'mx {one .

Ubi€hatiow olu apece ole wpomge oy aceGralions -
Tow 4 apeche ole wponac i ya b ole w poker o
“ Covmmentoines A s W eomunoaolation, Q{aw;fm e

Algeie (H-e. sHeH Y -

b b /aI)ccht Prwpo'sc' olounn @ uif&m_.w»ﬁ PRan digme frues
dge‘n‘% (RPA 30y , o 3 = M0/ wa wrank | Me
DWwolemolra  poa a6 Mmole

Sas B).

Auwan’  dowsy « fpu.’ Aucmain |, Om ha,ulo;ae; wwpa\imudr
zﬁmh'fm ole  Io At faif.;.;w.lr n.mma a' Ax ouwelebit .
Et pow offein Lo oluwerchy ke (B) ol bots thumefl - cofle’

dome . uo _QX\Q"BQA& 5

)

ot &aﬂ’m‘\’ C el e IfWL'o“ dunple ol ec deamien
Mo m‘mlm.d Yut Yroune |, o posl -ufe*ccrt a' {lenol e
‘j&m‘on Aample  olr hime ga& pm sl DuPonF ole

£ et Z(oua'&‘q oe £'INA . (c’amlfd'ma pouc owor um

onolhe ole Sn&ud&»&)-

F-l\ gu
= e w phohe mr | e
f e P .}L 5

) o b olclibille ~ B:
1.

o
LA

N



=107 =

w {
Om prewd /LHEZZL L B:.';_'): z _':1_
+ Vofous du am]o&'[idw Nous d;,{f«,)w modles ole
vrhaokoms  olommees Pax Cgpp

’nwmc'-m ofbtianes Tz, 61y8 | Tz 4453 Ty= 05245 | Ty= 53028 | 5 =024

oles
fmatees Xt G €y, Cin T, By
4 0 ) o o o o

2 9 -0, 203 +0,39¢84 | 0,5¢5uC | 0,6935F | 0,195%,

3 Y -0,39%2% 0,343 0,9y 135 4,009 .Q,qlsgq

Y C -0,51%3y 2,961 A1046 0,14035 | 0254473

& 2 -0,336429 A,0418 ERTTAT 9,04630C |[.0,63062
. i Mo -0,%¢¢ 02, 0,9¢ 4o 0,21 9% -0, 66613 .09y 0¥
1 4| 99625 | 0%3¥15 | o3com | .093303 |.0,3993%

'] Ay -4,0219 o},qoolah .0, 82433 | 10,¢9%22 9,50553
9 Ac - A _0,48392.157 -9,99515 | 5 00028%05| 933335%
A0 A3 -4,0218 .9,40012 | -0,83Uyy | 0,6%3035 [ 95009
A4 20 -9,9625 -0,#3%3 -936015 | ,9t6%% -0, 39931
AL 2L -0, 86602 -9, %60 0,229% 14 0,66663 -0,94133
A3 7 -9,43%624 -A,9019 0,9y 659 -9,046308 | .0,63078]
Ay 24 -0,53%3y | -9,9¢099 A,0464 -9,3492¢ 0,25y 51
VEY 2§ -0,39%23 | -0,13y34 2,944,139 | -4,00%9 2,926 1¢
A6 30 <0,293 -9,39¢5 0,56549 | -069949 | 0+9L08
1F Al o o = . o




= 6B

cox'p
bt
hedtcc
b2att’
Y910

(95187

bito'y

The'r

L, ety 4

i

bixe'y

!

_}u M".)d? :

£r9p'
Ta9980
bY9sEo
hegkso
246t 0

ter'o

453 4

~ figchl
>

K L SHEEo

ehs

895%c
1ehsE

blb0dko

bl

engLe
Liet'o

Ylooh'p

yine'y

bhs9s'o

Geihbo

payo'y

- 53410

IR

0,5y A

Ty =

IRAA

- 929htl

Si03¢y

hhigt

TP sk

tegl

CFrosel

£€9999'c

£294b0
Gobba'c

SemYoo'c

0,302 4

n

>

.. Jotshele

Seohtly

Mode

bedy
-3

-3 /
35bb9 0

Ghesd'o
(g 00'r

972 0ht'o

gogoho0

by 'c

Corthe-

££999°

2e9bt'p
91920

ksh Sl

$00%'c
geep'c
<?
o ooy
o

bregy'c
¢t imbl

E¢ 6500

bt

30lhp'o

3 ¢hns'c

85 Tpe

=

RN TTIRY)

L
3=

Tv0es'e




= 169 2

AL.HQvW 2 0¢,
95 =
dfbaM °S

T 0




= T2l

8-3 Utilisation du spectre de réponse des accelerations

d'a,me;, dn oowtny -«‘g?&: Pmao(owﬁfu.u aﬂaa‘@mu:

A% Modle |
Sk e ¢ A-o0u5q (9= 98t ;w./o’*j
Taz 461y A
B sl —> D:o4
5ol e
lon owetchilte : B ilr
fe fackeun de pualte’ = Q= 4
ellok:” 5;( 57, zf',cu,) : ADBR : 945xqx

Se (52 ,Ta) = 00343

AMLN\oolt_ .
ﬁ: D}J‘g% ; ‘
T e . HiE Sd g
lapshisas t T Sa(S{,J'J‘S%)- 0459 x 95 st 4
s 5% Sa (54,T3)= © 43y
%:J/L[ .l)r I:21:. ’l
3M PN\OO\f_"_
3= 0,524 4 ko154 B, =4
3 ' 1 |
s )'-3 _D: Ji
sy

5L (\54 ,qs:u,) 2 ADBA 0)5gxdxd 4= 0,348

Sa(54,T3) = 0363 .

L™ Mode -,

“te 'k(’g&\ - A: 0,15'% ) %-_A,{i ) QA=A ; ‘



7 [

Sa(s'g;o,aaz) - ABBR. Quiiqxled ds 0F3

s oole -

h:opsq B.4p ; Q=4

'x}ﬂ D= 45

S (51, 1) - ourqriuse et s Ol

_b]m:- ‘?o: Qer_c'ﬂ'v.\h‘o“a aﬁa&u POUA_ r.&afue Mmadbe :

[ -/d"r.m ] - T:.\ Isq_cw"“)] - Ctm
Owee :
T‘m . & f&dm ole. eowbu bulion erwc‘galp x
”
Y S ea: Gem

M E 2 5
w, ﬂ‘t..q“. %‘CM\
Novo
j a
Yoy oofiuny o ﬁ.f_'\.ccth - é‘ L S
i 3 oy !
Ht,,“. E-LLM s ‘é, Ly (R g , fhowk Lou-’t\?ae.ca ooy

&45&!&% ,bui.uo«u’r v
?ouu. JMOWA pmﬁm. ole oldulre imﬁmt 4 X&eﬁ&-ﬂ.

ol ot omdiom \'{M pow chacua olee modes .



Lopabudol pgegibite] bshharbof Gors9nBel geigare'y| Lheor't - 9NbOLLELT - vosetr'r| 2

- ) B 5 - - = o - < - rr
89tit9o%| hENIISo'a | S bLEolo £910'0 | 4re9¢ho | 3hhgengc'e| hoshihta o boebbso'o | tigexhelos|  RiCive'o i
Thee9The0| £EIGHHOIC ET9b0'0 | h9giss500| goxiticlo| grsyecer© TEL80Te"| Mmigter’s [959egbtcor| Crothe'o Sr
broviteo'o| NEgb2090% | EISHSEN'0| LEEbSIovo| CTbEIEeol FIbbEYOL | 98ThK8'sT|  kIpnrr'ol  dgor'e-| hhysgc'c vy
9n99mhclo| REeTLO0'C L190'c | Eyvbhovi'al S95t1090%| L9peotcor| b bERSRO- bigo'e peg9sliles| Ligrtine’o r
scpricorly| EaIvesce | €E9bgeco| prhioSoro| hshthi0'0| €0££901%0" brbl%ste's E9psto's|  hebforice| 91099tboe| Yy
Ghieslo's| T9thibor'o| ngiphiolo| Lhi9Tset | TEICGIOr'o .m:rmgw. heTino| Savphe'a| St9gbhac’c] cigdorv ‘o 18
bt s5ebro’ TS0 | brebgtod tlxetrico|  Eosivu o 93500 | " g1g0b 19007 | 1rsi89holel €easprr’o ey
3£ %100k 3 ggsegi'e - giot4tio| hggeioll - tEYhtn'e: - 966YTr'0 b
teblebtod| vETertsoo| 6eebiko’o| EyTeERIoh| ypeginir'o| cop9sssclo ._wﬁewo_q- (9be'c™ | yrgrashde | gvashu'o i
bheesics| gstktber'cl ueibmod| Ehigtgoo| Tr9Es9or 17 bhoo| chgse'ol Canhie'oT| ¢19¢phgec | ckRIon’o T
Ehpihtpee| Ipreyeso'o| ve£9b5000 | rRhucSO's [ hipyhihyc hothed0i'o"| bhehestel qE9hev0'0 | YhseRor'o | 9098t ba'e ?
992h hholo| voggrooos| RESHITOG| £9bneYFG| S95EI090%| 158bbe90%°| thbLIL00| FhIOETRO0 | gasIND | HiktArae’o S
\20vl 00| bhtbrosals| ignsenlo| veeRSyor'o| CUbEIsEeo| ¢irpyel| srLhiReo ItlK'o ve0r'o | hip9e90'0 h
lhgastbo'o] cbrSbber'o| 8btbobolo| hagansco| sotibrioc| 9pbhho'e Tepgol'e| sugwor'o| 9s9oehte’o | tiokhos ¢
g9¢itI0] tiplisocl bewole t910'% .fz_m:o_o 3¢,h0 ‘o | sssihtelo | EAEBBSCO| gigethe'o Lrskre'e e

: = : > : - - ; : : e
20 % [ M2 | St [Pk MR ] St | et | At et | TRt




373 _

,b%( {e émc'(r_u,\ ole &omklg@‘ow\ VM Ao tlg':xe a .

2 modle - YL - ._é}iﬁi__ < 41439 = LA
Z.“"L- C%. J.D:‘

24 pmodle Vo= 0

3% wodke - 7‘3 = DO,y02

LY pmoole Vy= o

5% mmode s T5. 426
Do fe 2 et 1,“;‘“‘ tmode  me pomt pay oxites , puspuc fe
Apedie de ‘uipowu {owt o voleun ole t'acceleation afaoef-xc
[iraT s Vo (S0 (0n)) Gem  pows La putsolion W, ; efeomme
Ploecébratiom eab e fometion ol E,'a.:,tm ole comtiloukion T, | ek ooy
mote tas Tyt Y powt muts  olome [&zz]-dadzq] Aol mufes owan .
. Cafeu? ds ace tehatons afaoliues pous chafue mogse pous f ouidies

mode ¢

2 mooke - [,u.z] - TL‘. [Sq(w,)j.\ez,

o - .~ -

o o
0,203 29,0082
0,343 0,01¢
0, 53 0,02%25
0,736 0,02935
0,?“: 0!055
09625 0,93¥#5
) 4,0219 0,04125
[[/"-t—h= A4 x 0,036 x 4,042 = | 9942
A,0219 D,04125
99625 9,038%5
0,%6¢ 0,033
9,436 90,0295
0,51% 9,0231%
0,%9% 0,016
D,20% 0,00%2
0
i 2 J L- o @




5™ Mode 5 Mooke :
[’ o -0 ; | ” o - 5 7
0,565 0,0%3% 0,39¢ 5,90y
0,94% o1y 0,926 2,0515
4,916 0,15025 0,25y 0,23%
04t 0% -0,634 |-03165
0,23 0,05y 19344 - Ay0¢37
-0%6 -0,053 -0,%%94 - 0,453
- “o8ay 0,12 . 0,504 0,569
ilkt]?,: 0uv2x 036¥ x 9445 = |-o0ay3 y ib‘-t]; J,NxOﬁOi x 10,133 J,05485
-9%y - 91 ‘ 0,504 0,5€9
£ 03¢ -0,053 | | 0,399 0,453
0,29 0,03y | 0,341 | [_4,96%5
0,343 0,J40%5 20,631 -0,31635
4,046 0,4502% 0,25y 0,1%%
9,947 0,1y _ 0426 4,055
0,565 | | 0083 0,146 0,90y
R I : e = e

Cq{m{’ dey &:chen‘ d{'-tuut;de.

b e puont cafoles o 'o_ym'o fr accelirations aliotues ok

choiiine clid ol . soud ‘fear ols Ic'zmba mo0le)

R = T[],

CaluX  der zﬁm’(ﬁ .

Om appbpve o methode ole RDIT., pows fo defemmimalion des
eHoJe tromcbonts  ef  amoments ffe'cmmb ol Lume poutre
pofticibe  pox  des  foes  comcembrecs .

Nota. Jetr aeélrabions obolues | % forces obiimedie , ef fe efforks aomt

(fou'utﬁ Awr foume  Ole MJWt dowa e ?m Ao . Powa -
chogme mode . Cc.a-d.. S Baa L) Gt moolc) . :



i

o

I\‘l-\'. ) d.t

.,

GEbTo'c
60’0
—_—

St4g00

LNt

Stlr00

—iy

$25700

—_

NSY's

—_—

NSESHT™

NSERE™ |

N 556'h

N stagth

NGESHTE

—_— i

N Se'

Ne'e

P —

NSESS™Y

—_—

Neit'y

|._
N80

\]

. stofoev

o — — = — e - — ———

. Sh9'shT

e = = e ——— = = -—— = =
Lhy'chy

$80 9L

g

591" he
T TSer'ar
e
T St0ter
: T
"9t
KB
Sedyy
SEERTE
505t |
“Sut'rr
mﬂ_mqw_\l-
i1 oo
e




¢sol

tig

+4
—
N5
——
NSY
NSETSIV ) )
N5V |
Ange |
) RO
NSEED
.
NSSIThI
je———
RELTATZ
TNseit'h
1 nNSEEI
— s
NThs
——%
NSs9T'T
o
NEETEY
——
NYISY
F —_—ll
N KSR
da

S55‘et¥

e | | e . . .

2eh gl

Y099}

btS' (T

-
e —-—— e —— -

shno “egp

bet' (¢

FT0'99%

gon " So¥

G55k

Sktviss

£31h 'y

<9ce e

bed'hr

: 43

¥o'py

rolwi

7

bt

£30%7 1%

BT LT

St+zlgs




flap'o
S50y
48t A
bis'
/
——
Lpso’r A
p950
w
)
=
hﬂu
2
L)
Vo
“
227
sice'r S|
7
hop'0

S8907

[ ¥ e e 828507
o
’ hlis'e
NhsE | B
N394 1| Eoriilays LT
nssene | ssgEfer T T 7
Lo - el
S Sbt — =
Iwheoyr N_ tghgee T
[+Sbo'ts S anhea e e
ACES9S | T s
W |
oty
[ _toos |
NEt s
Tecalzs : g8¢ Iy 0
Sbo'1Y STURETIINN
f——— 93h’h9
htlovyr  NC A9hass T
5395
= o
Sigs! bt
| , L ssurlser
NSEE VG o
-rl-.. i i $3hc' hov
NSYIs'srr LR
N hTdTse | [ T 9¢97ev el
3 = \
. <= = 9<E ‘Sov
o F ®

fl.



— 178 -

Efforts reésultants

des eﬁmia wanllombs  pvomb  deolucto mou&cmmt ume
dw':u\oo'\r'xuom qmad;mlcfuc
. Eﬁa\t- Bounbonl monimiim @ f’am—\wl de 4o Pouﬁm.

T v = .VT,S s

e F_I.;., g & g Ces érfnx\'o Rw&@ta Qun APPWS  Aous les

J"“, J;‘“t H 5% moda

]

[ = Iy wes Ty 55,1335+ 05,338 = JM439IN.
_ Yomenly g&rc&&mmta £ v M=o
— 3 T [
M, = 43,33 + Mo 55 + 0,610 : 242,33 Nom,
: . L . L s =il
ys | 9y,80 4 03,408 42930y = 3,46 Nom .
. [ 3
ﬂq = Vjss,osL 4 !.Gc,oul{- u,w%l = 3005 N.ow
: X [ L 1.1 .
My = Y 43,085 & 8559 . 13 4¢ = 415,83 Mo,
f L v 3!
V¢ - 'V.zm,sq + 500,600 + SEL Y6, = 54,61 Nowa
e ' ry '
Y, - \[z'sojnqs * 1‘11,‘111'1’ + 233,033 = 443,28 N
===y L 1’
n7 = \EQ%‘HS‘ 4 2.35,0!;!45' + q?éxa = 3"“1;4:{ Fr.h-\.

Mg - '\[ﬁﬁrl + rsq;:,sql " ‘H,ml' 3¢0,35 Now .
EF s mmomeunks f(e_'ce\\.‘/lawdw howk Audwc.'fi&fuw F"”-‘ 1urar:n_}' a Mg (mamht
o mivtan  de f monte (3) .
Dome  fes tﬁo'\.t’a olu ow selomme:
T = 2439 U (:x ?'auopu.i.).

ek Y = 544}64— I‘J_r\“

AnTrae



_179._
8.3 Vérifications

a. u’c’wﬁf«'m&ov de o combroamte monmafe -

SOub : G4Jl?+ ST -

. Sowa 64+ 42T om a = 99,35 '&JM L (umt -L).
Ft Ti; et ofdern pour f cl’én'n

. Spus ST 1+°jm oworl B moweny Syﬁlteémw NEA ob'ol'mc_

.ﬂn-_-_ 9,6 . N oo o _‘ﬂs—qﬂ c..n‘,

7 m -

dlow Y .¥ n‘ ”f P(- )
&1@I5€&gw0m cu.m.a

Vo = 490,39 M. < 494,33 by < 39639 ﬁ%.m.

byl 494390 _
th Ny o= : 5% .
S0 T wwen 9 fo

1t
d ow

T "l !
* Yany N = 93,35 + 58y = o5 A9 %ca/&“
Gag\ 1 | Q—_;_, 403)4‘1 Q“a/cu} & \1_5' < jio-ea%[cm
slome '€Q wombounbe moumotle 29} vf_r\ig.'e't.

. Sows : 036 + SI

ekl Sl SRS el i R
Ja conbeonte ot vrr.'*-dgn& (Pm'ofu( & momet old at o

Aafllesbotiom (9,35*51) eal mj,(em o mowenk g & c,'u,z?mr).

b= Jc’d}«'q—_ﬂiom o tAoullamert :

om a -_(éUlP) - jlf!gtl‘ﬁc& ) (uoil él—l).
2V 7(21) = Jl‘l)'!’s N - 143 3 ElCh.

[N —_—
a'on 1(0“1“34“) = A3132,3 o

Clend de Lo owhowte de  Cogoullement :



=180 -

8: _Ji.)__. owe bs Ve Y &a: AP ey, .

‘Z"_ J,‘F x )-5151,5
] A8 » A0

3,5y 'Ema/& < ?: Jl‘gk?]/&j.
e
dome *
oo comtrainte o eitarfloment 24 \:t"tié’u'e't. Muy C412P4 ST

b oefle pon v e ouadm ,@ouq 0}%64 ST .

c. Veu g..‘mh'om des \(A"‘KQIJ:.D“Q {' do a%m\o&ge_ﬁ):
_ Sows Gs AP SI.
dom oa: T 3933 o
pou boufom 9w owna {n: 451,43 fxch
et J'g' {01,{' tramehomk ens Fouk pow boufons ~dea _fvnaJ'a'u' ole S0
ead s 4302 04 xJd = L3132, 24y &% -(uaim ?B M P.iﬂ).
dom o brewms _ |
3% >j§h dome fea Mamh(’q\gﬁ Howk Liug\'é .
. Sows 06+ SI:

Om O G- 61,1,:., e"cﬁfmf’ (00C1 SSLL) .

6L ‘
(/1- 7;}?6 = O'? T = GGI l'!. ,—‘Fl &%.
ot Tsy = J2433 ‘ﬂ.cb
d’ o _’(_0?5 ts5) = B A56,62 eua e po boufous om owua .

T 234387
3 4 k%
'ﬁ:. >—-§ (c.:xo{ ¢ 4732 24y {r.z > 1?13[]’}&3)

dowe  Lea Mmmbﬂmgza powlk vt.'*t.izfc:: sous 0¥6 4 5I.



BIBLIOGRAPHIE




REGLEMENTS

Reofer  ola choupetes s bois CB 74 DTV .
: Re%&a +mﬁmxpus CCBA 6% (wva$&4§> DTV
. Qe‘%‘f{o meige b Venk NV. 65 M.

‘ C. 66 DTV

. PS¢9 plus meﬁl\memt Pmm‘z{zwfu_c quim‘w (R.F?yﬁ}s'o)

COURS
. Couxa Ol Rbﬁ T T YIONANU

Couny de BPelow T W HERQUAN.

Cours de Bebw I ™ BELAIADL ; W BELAZOVGUT .
OUVRAGES

. Gofud o \r&i&u‘wko«g dcooumo:gca o bebow wuwui NP cyaRron

Fxaue de betow onome N°P. cHARON, |
. Guide pratipuerdes e&mpw&a e bovy famelle’ eofle’ TV . |
. Remotounce  des  mmaterdoumy ‘ THINOSEW RO
!l
DOCUMENTS
Vibiotioms oles poukes ¢ CovRBoN.

Y QPP{LQQL,‘Q-\. oe lo d»»bMMfu.t dea stuweliney Y1 1. DAOV DY
. Bufatin du e u“fc\‘C/-Eo (Tlt'ﬂ\oolt olx.ﬂuio\ e Rin
- Twlialion oun cafend dymawifue dta shucfioes 1A, CAPAR.

. Rt‘g(% de comeeption ek ole cafend des Ouvaages 1&4.5‘3:*0 2y ACCAm ed
C Rz'f%lua o&oa{-momca\







