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c{afﬁc (ACM /3""(;#" &F }LPQL&.)A.M) ;
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mé&aﬂ“— G(,M nuomu_ti:
B % | v P
= - 4 Y x qa; x
4,50 2 00 b/;-.bf;, L”/J{’), bfl-?ﬂ U//é.z M% ) qb ('/65
Noxs, | Abxs, %
00047 0,002 r = 00042F M’aq"' 04 A
C/’Gg:] 0/65‘(2- C/%
- 003 e
00370 | 00406 o= GO M&g— 0,JI4 tn
Olél%f %lvg:_
-0,0245 | -0,0439 Aony - - 00299 Mg - - 0,592
%g"/@; %ﬁ'l}}l
—00793 |-0,0{30 %%{U& = - 0,0499 Mgtg = -0 72
065&3' C//(/Jga‘gg %
00449 | 0,0450 ity = 00449 Mg = 0,423
C//L/??’V‘a, c/@gwl dé
-0,004¢ | - 06,0045 gv = - 0’0345 MZW = -0,79¢
FERRAILLAGE
4- Sem Fort’eur
En frave : M_é = M%a_p 0,423 tn
o IS M 15 0,423 .16 -
= = . 00/s
Ta b '{l o.ZiOo. Aoo. (//,z)'z
M 00459 = {& 0, 9446
A
o' e e 3ol kyfed < G
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A - M = 6,4,23‘;@‘— = 433 em”
Ta ¢ £ Qoo 0.944¢ . 42
Aur ﬂ.éﬁﬁ
Ma = Mng - 0,39¢ E-
w15, 0,9,%./06‘ Y :,{C& 0, L€
200 . foo. (12)? K= 020

gg,: 2400 _ 53 54 Ag/sz ~ UE,
5 B
4. M ol

_ = = *,5C e
Ta 52 oo 0, 9286C . 42

2. Sen reparhisseur

€n hrawe M{; = MIS - D,’! i_m
o 4501 4 gy {55 09607

2J00 - loo. (12)2 k = ASo
05’: oZXOO_ 7 Ut’
755 -_47,6‘6 ég/cm < Yy
4. o7 10" - 0,309 em
2loo. 0,9695. A2
g"ll.r a’%fﬁf : Mﬂ = Ml?j._f = - D, 542 {-m
u. 150892 10 ool {5 = 60,9319
oZXOD. loo. Cffl)" ’ k - 5‘5’15
qut 026})00 4’2 A Z —,
= s T4 Cm n
c5 5 74 kglem < G
4. 0 S42.16° VR

Lfoo. ©9319. 42
Ferrail!aﬁc adopte

Sene P‘vr\‘:wf [ravee : 6'77/-—9_ ; €= Adem o A - 2 96 Qmj
afppuc: CTf[mh ; € = AFem ; Ar: 2,96 cm

Trawe : 4T3/AL . e = L5 em ; Ar - 0‘2,94 em=

afpul - 4T |ml ; € =25 em; Ar: 2,04 cem

g. I'epd,b{::.dd e




Dolle 16

a:\344~r N
' | >U=3‘—r%2f¥=~%=0,h>0£

‘ | =
N ) b .
- -2'55 J ja( Jdall ’Lr-a.m'&:_ oA 4,. 2 Aewa.

U442 — il « 00159
g . CU‘JJ-_- 0’0/§3
-3; x /15 =D wé_h: QOaé‘e

f _ a,AJ ga? _ 00/53 .0,9¢9. /o.[3,l4)4. /og

" £L3 2. 105 (14)? = geden
P £ 314 - 0&2§
40- Soo Seo T 7 :’lf-(
Determinahen dles momenk
‘b’, B,z c/% PX—XJ o ¥ Mx.: qa,‘(’)éx
. Mo, + 2200 oMb 2
42 45 % -, +b’.-b’; 8 M3=?5 dééf
('/%131 0}67-9.2
- 00083 - 0083 (a
0,006 | 0,004 By 0 e 23
eMoYs, | by, ‘
s ds 0)65((“ 00041 My, - 0021 6
0,03.27 0,03%0
0(/6 Ve, 0‘6‘11/‘ |
1Vs $2 %xl{s‘ o 0)03_?,3 MZ‘U‘-: -.0'.2”l
-0,0317 | -0024} <
%5"5 %3%2 |
' Mgy, - -0 0737 Myv: = - 0 333
~0,0334| -0,0793 d% ' 7% '
0‘6 as, 0}6 as
d % 0/65(%: 00443 ngp 0,22¢
0,0443 | 0,0449
Moyva, | Mfoyva
LR oy, < 004 My - - 9434
-0,0E“’X '010346 b
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FERQRAILLAGE

i S ens Pod‘ur

En trawe - Mg - Mg - 0226 (m
- 5 as
M. 15.0,22¢ 1o r€=10892%

- = 0 C.Z"]‘S- ==> 'f‘
(A" 2 ¢ ‘ =
Zloo. loo. 1\42/1 L K= $45

G- Lo 5137 Lyled < e
$4.§ J'
4. M 5260 - 0425 e
Ua €0 oo 0924 . 12
Sur appui - Mg = Mg,v;,_= - 0434 tm
,u; 15. 0424 _0052f —, {E = 0903]
L §oo. (00. (42) 2 kK- 310
q‘/____ 'ZrOO _ '?56'?’ ? —,
37,0 ' L?»/C.m <l |
4. 0434 16 gy of
2J00 . 0,9038. 42
2- Sens reparhisseur
En frame : Mg My~ 0,063 G

S
M- 00L3.4o. 45 . go0d3 o {g____ 0,933 §
LP00. 100. (12)* k- 2o

Gt Ao _ 4333 hyfet < Oy
<10

4. 0063, B . 02 et
Zfoo. 09737. 12

Sur appu : M= My - - 0% b

s
M- 15 .0283 . o . 0odel o {£=o,g:39 e
2foo . 100 - (12)* k- 9350 = (bh'< G
A - O,JH. Iog
Qdoo. 09739 . 12

2
= 590 Cnm
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ferraillage adoptc
- €n hravée . 47:?/»5 : €-25 cm i Ar = 201 it |
S'LLf‘a,f»fwu;; 47—!/"‘2 P Ew -25.@51’ 4;": 02'0[ Cﬂ:.

Eﬂ 'rtra,wl, 475/"“( ; € - ’250"’! Py 4" = onOI Cn%
$ur appui: ATi [l ; €< ZSem . Ar - 200 e

Sens POHL@U—

S. repartiss ewr

—

Dalles : 3,10,15+20 identiques

a=6€3om ; b= 298n o Y. L. 2444

4204993 < 0,5 = La dalle travaille dame un dene.
I

Ompma/mﬁauo& cﬁ#mde&_rgml-'&&ém&,«t&
ramine & ecbul d une Pou/“m um’#;ruuu: (‘Jumgé,)
Ademi- enead bree  a A 2 exh—e,mife_,:.

TR RN R R RN 44{
7 4
1 L | 30 m
—). foo
-gtm/aa&bw q’e -ét cﬁ-argg q eu ’{—,/“"’&
Gi= 0394 x 4,00 = 0,307 E[nd . (dalle)
G- 0495 4/mL (garde- corp)
G: G;%G_l:: /jjé‘yg '{_/“’Hf)«
P 0,10 x 4,00 = © A0 %/ui
q - G+4,2P - 4309 4wt
. e E:f)%orh

en dravi . M. 9Ly - 4,627 £m
Q»Muwi : MQ -~ - qfl/-z,o =—Q314 £m
T- g4 - 4913 &
& ffe.rraillagfc Ao Fads e ﬂﬂ’drm W»g[y&
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Ferraillaae en Hawe

5 - 3}_'. o
'R 15 M¢ B 45 4’,62? _" . 00605 = . K
7 b £2 2Jo0. loo .(A2)2 | €= 0080
; _ .
G = o2 2"2,35/23;/&1 > Tp'= 139 kg/em
34 2
Ae M o 4,627 .1lo L 5395 e

G el o080 2
2
ik dTIO[wL ez Mdem ; Ar= 540 0

ferraillage aux appui

-3
Ma= -07/4 b < 45.0114 . |0 - 00303
Zioo. loo. H2)*

K2 515 = '~ 200 | 5435 by jent < Gy
51,5

2

-
£-0924) — 4= 614 -lo - 262 cm

Zfoo .0 924§ 12
it CTR[mL | €= 16,5em ; A 301 et

/?Tmafwed de rﬂpa’fitﬁh
A _ 549 _ 5445 o7
Arepé-.—?:———z—- ,"{45(‘1?:

it 5T8[ml . €= 20 em ; Ar= 2,51 e
Niveau terrasse . dalle revenant & Ja cage d'escalier
a= 344m . b 250m =->%-_o,30€ <05

la dalle fravaille oane W Al na (éudfmc/eé, T wne
9= 6735 t|mL

Mi= 0439 tm = 4= 455 cnd

At 4Tg[ml; €= 25em ; Ar= Zo01em
Ma= 6,244 tm = A= 0395 ent o, {

Pou_ /‘f-c)

4T8[nd ; =25 em
Are)o: -?JD’f em:a

Arep < 86 o 4005 em ; awik 4TE/ml ; €= 25 em ; Ar- 201
2 / I /
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— s — — v,

Dalles Cng_ctd‘rc'g__ruz 3 eofer - Tableaus rt'cap:‘lu/a/-gf.r

4. Eforks _
Dalles | 1.2.8.9.13.14.21.22 | 5.7 .12 .18 16 E
a 539 m 554 3.4 o
6 3r05 o 3‘50 m 2,5;”‘

¥ 1569 4,552 121%
4&, 0,496 cm O,:ltésc.m 0,203 em
:r 40+ em 410 em 0,62 3cm
Ml: 0093 4£m 0,100 4£m 6,063 Em
Mt v - 0,929 tm _ 0,542 bm | -02}Y b
My, 0, 241 b 0354 b | 0021 tn
|
Mg“: 032 tm 0,423 tm 0,226 Cm
' (
My, 0,50 tn 0952 b | 0391 6
My - 0,604 b _0,%9¢ bm |-0,434 tn
wg. li dalls 3.0, 15 20 Aok Quati enCaslree

Aur 3 Qﬁfc:o mau Avnt &/‘udit.'e;A C/I‘%érem,z_mt'-
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2. Ferr n‘llgc.

| Dallcs 12.8.9.13.14.21.22 5.7 .12 .18 16
r | 'H)‘mm 0,321 4m 0,423 btm 0,226 4 m
| o A caloudc 4,0 em? 1,33 cmt 0,425 em?
52‘ A adoptee| ST8[nL ; € W em A2 23] 6T8[nd; ex 11 em 4. 2,96c3 4TE[ml; €= 25¢em; 4=2,01
& | Man - 0, 6094 tm - 0,%9¢ ftm - 0924 tm
§ h;&;};k} 4,92 en? 2,56 em 4,392 em’
Aadephl | 5TEInt; e 20em; A= 2,518 6T8n; €= 14 em; 422,96 4T8[mL; €< 25 em; 4= 2,01
'- ] M frae 0,043 &m 0,10 4m 0,063 tm
3 A 5,14 o Y 20 o
;g CAddophi | 4T8[mt; €= 25cm ;A= 201| 4T8nl; €= 25 cm ; A= 201 4T8[mt ; €= 2S em ; A= 2,01
?‘ MW -0,424 tm ~ 0,542 bm 0,2 £m
W Aol 4,46 en? 432 em? 0,90 cm’
9 AMOP*@ 4T8 [mL; ¢ = 25 em ;A= 20t 473/»-1 ; €=25cm ;. A= 2,01 4T3_/~L,- é:lSCM; 4. 2,01
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2. Dalles encaskrees

sur 2 coles

14
a =
. Dalles 9,6 1119 identiques ’*T
= 434 m |
S v A 470 | 5499 . ;
b 3‘50m b 3 So : b
b=09 = w, = 0,97 §
Y -0S5 = wb_;l: 04559 ' x
why -~ T2l 4 X0 = 04999
3/ %% o
4
o~ whe 44 . 0,609 em
3,50
b 0‘.
500 5§00 7o > %f‘
Determination des momenk
I 23 _ U7 T Mx - qa Mox
i o5 P En ey e |y < ik
0’615! %ffl C/}ézs: 0‘,05-26 MZ.S'”' 0,4-22 fm
0,0725| 0,052
('/63.(1 %gSJJ
_ My, -
0,0114 16,2326 (/6571' 0, eidit o= 0217
d(”),}l)’.S: C}’é Vs, M
7 * = % =D
_0,04%2| -0,055% (/65?/3 = - 00554 Sy 922
Moyas| SO
Yas 743, %543: 0,0359 MWJ = 0337
0,0307 | 00361
cJ(DgW:, f‘/"égw.rz
. - -0 My va - - 039y
-0,0712|-0074¢ %gw g Ao gre == 07

94’ = 0169 (434)". 232t o

96" < 0,9¢9 (3 50)2-

942 Em




&7

Fcrrgm_j
- &varfw» :
Mie Mgas= 0330 tm = M. 15 ME . 00425 o :.h,:
i 200 324 1‘9 <&@ Tz b 42 095
JS,S
4. M __ 0338 1o° . 405 e

Ga €L 2foo. 0950/ . 12

At 47-8/!1, =25 em ; 4'-: .?,O} e,mz

Ma = Mvdayvn = -0Y95 4m = M=0029F = {E -
- . 0
0p = 'Zgjos - 53_,33 kﬁ/wz < U’

4 “ M " 01%(95 /Os- & 02' 55 le
el 2f0. 0,9259. 12

.. 545

Jn/- GT@/”‘-‘E / e = ’f¥ cm '4l‘ = 2,56 sz

L. -ICM !'-C'Par&:Ea,-

Mt « Mg « Mxg - 0422 bm

e AS Mt . 45. 6, 122 - 10° . 00045
T2 b 42 2f00 . loo. (12)%
k. 49
ﬂ’ 0,0045 => { 5
_ ; € - 09693
s Ua L 100 -
W = _‘i_: = ,{ ?—< Ug
° T % 149 1.9 by e
A: M O‘ 42‘2/05- = 0.3:74 sz

GEL 2o .09493. 0
oy 473/4 ce=25em ;. 4= 20l em
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Dalle 17
- .
a- A0 >: Y. 4. 05038
b - —?,53 m ,?'55
B« 0,5 = wbi = 04559
b:z: 0,6 =) L{)b‘r&_h 01.2316
wh+ T w4 T whe, - 04493
X;‘Xk ):‘Z"m
4
Tbs - wé;% - 049 e
E
= 2
ffo‘- £ - A30.lo 0,26 c’,m>7»p
5-00 500 b\f
Determina hon des Momenk

ga* - 0469 U3)te 4,296 L
gb* - 0969 @S- M Ln

¥ D’l c/”éx C//Ga Ml: 74‘,:%& '
0,5 0,6 My - 96 by
Moxs Moxs, Mors- 00515 M15= 0069 bm
0,520.16'| 0,0394 '
c/(')g& %552' | Jfays-_ 0,0.233 Mgkh 0,419 €m
00232 | 0,026%

|

('/;63'1!'.5: %ﬂvszj %gu:g: 00559 MH‘V:S-. 0‘,:.2,56 G
-0,055% | -0,06I2 ;

JGE,“‘S' JGW‘SJ y%gap 00362 'M?a;-_ 0, 1§5
0,036/ | 00403

c)égva, 0‘631’”& %f]“m—' 0,034¢ Mg'[}‘a'a 0,433
~0,0%46 |- 00352




FCNGI‘NG#L :

A Sne portewr

M~ M 0¢ gﬁS £m ) =
? | FK. 449 = (o< 0
I = 15 M = 0, CCéf => d,' a 4
= £ 1962
(a b 42
s
4. M oIS o . 0,592 em

G €4 2. 0 9229. 12

Pails 47-8/"\2 ; =25 em ; Ar - 2,0l sz
Ma_, M;lra. = 0, 433 f‘m
| €. 0943)
. A5 oq61 = {
Ta b 42 | k-Y40
0o’ - ijvm 39,1 kglen? < G
4 s
q. M 64330 . 436 en

Ta €7 2000, 09433 1o
Aot AT8[mL . e-25 em ; 4r- 2ol e
2. dena repartileur
Mt . Ma - Mag- 0069 £m

[ 0,9943
//S'.O,DGEF.IOS i 0100'249 . [ 0,914
200, foo. (12)% k. 208
V.20 = T < 05
M = 0'06:‘{'106— = 0 <0 Cm
Ged  Roo. 09793 12

.

Az

Ak 4T8[m; €= 25em ; Ar. 20l em

0
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Tableau recapitulatif

O
dalles | 4.6 .41 . 19 17 |
a (m 4,94 1,30
b 3,50 2,58
1] 0,4991 0,503§
fbs o 0,604 0,1¥9
:? em 0,90 0,26
M trawe 0, 338 Em 0,115 Enm
L i
S |4 calede 4,05 em” 0,592 em
X -
o / 47'8/'»\}- ;o e=d5 em
i AaJoP'er 473/n~f; Ai}ﬁ-?— ci:’- 4. 2.0 o
o | M affu - 0,995 b 20,433 h-: |
é A calewlee oL, D9 s 4,36 em
! 6T ”“2} €= A'YCM 47_(5, ml 3 €= 25 em
A a'doﬁfu B/ A: -2,56 (’,m'l’ / A = .2,0/ Ci
M-;Lra.w,; | 0,122 A m 0,069 £m B
L | Aad 0394 eni 0,20 cm |
3 E 3
..:: ’ 4T¢& md s €=X5 em 47-5/"\4@, €= <5 en
e Aaq,oPm / /}: o?, 0] le 4: .?,Ol Cm2
&
& M 0, 122 Em 0,069 £m
= 2
2 m
“ AC&!C«—&’I’/ : 013'74 Cm 0}”?/0@ B
=
> e - 25 ¢m T8 [ ad ; s 23
2 | Aadopte 4TE [aL; €= 25 en) ATE] S
s 4:2,0/ le A- L0l cm




Verifications
veyi feaksne g2 Four powr Lo dallu L ;?*‘-ff‘“ L',»La;?c;

\L
]
(a/://lm 7y /—-*Cw ?fa.uafu OJAM%M\) < Adavvir L dally

Veufca.fava a_b\u -Zf /vur.f .ﬁoua«.u. A dell, altemt

La Muu run:{'a,u.a').

4. Fi:,(ara/-ion:
K~ 49 0" 49Wurabn feue nei i e

V- 1,6 Auex Ha.
. AL 5 L otzr

8_{ - 4;00
7. l((;’L _iia{ - 2891, 02 kyen

4 [%O-z = 4355 90 lzg/c;ni

man (UT; V}_) - 4557,34.L2/ci> 7z ‘-fﬂumé;m

o2- Can-raﬁ;"cI 23
5. A00A 100549 _ o4 {“ 24,
bL T 400 % 12 £ -0§973
(L | S 2953 9 La/,_,;’< Ja = 200 kg [g».‘z
4¢ 4
’ = 2
Vo . K“ . 33)0%%{05'( B" - 439 /ag/o»
3. :ﬂicku

(o Mu‘f-'ca&;m z Yo :fﬁ'o.lu. Aout ucu'%c},. piwr
Loutes Les da U (Uwf* J(:a%aw_)




p i

NB . {_a CffLﬂ.rﬁ'( q a{(,L ﬂﬁw ct\Ir' = Z‘,&rra,dd.(/ 646 U;. £\,L’E.U. {

i el duu etage couraqul . Far muure oe Aeccunds

o a,cio/uf Lo mema {Jerrm'//a,&qc fover Lo plavchicFeoramc
OUVERTURES DANS L(Es DALLES

Lo dallu %Waut dea ouverFures reeervees  auw

/w,uaék dey ?m‘m&,ma/mfa d'aeralip. 0o de

vent: faline efc ..., uwecedditent un rendoreenunt ol acie

Awr -éﬁ /Dour[‘our C{(’_ cey Ou&elf‘ured . Cé’.d Qrma,al.ru
de P'enffOr-&‘ Apuk c{uﬁiuéa« @ remMQa_r —&a aecer

Mmﬁw ek docvent efre /Dmpﬂon.ﬁe;: auw-lela  dea
ouverfures dunc -—gomngu.r éga,& & .

xo:%w‘é}a/ dawa Lo Aews ‘A’ .

tjo—_ ‘AAT_’-@:{ dane Lo Aens Q?u.

La ﬁm?w&ur de Adeellement droil-  est donnee par:
U4 . 4o (ﬁ (aciers HA)
fc/:40xf/,2=4§m;m«/wme’ bd- S0 cm

11 A i coupe A-A
%” _.I w8 - . .
o
—
i 4TI2 ,|b
/ — ¥ | coupe 8-8 I
on" a e o —
r A j_J_ - 4;12 ._:__.___.:,1




-
- v e e g

. BANDES NOYEES
Lun exrrem 2 Ll die dallie o prevms e Trawdes

moz#e;u renzrcea (S0 x 14) ayaut pou Bk ole A h ol
Lo MmO GoRAs M E
e calen! 4e faik powr Lo écwa;l La [—fm Cfxw?c},
(cee& g »&KH\»MZ L mur o %a:a,o&_), e o
a,c/o/o[z L meina %errau'//a,gc, four Ly ret; de
fau dles t«wya’u :
4. cAar# de caleul

M‘a& /Orn/a : O dox 0,14 x 25 - o040 J:/«L

poicda o mur . AH5/350 - o¥%6  mt
- 0lce £/l
e u ek %M}a& d ‘uu q /
Aemi b / ~ 1 )
mi eneddiremert ATV LTIy
Mg - qf L4061 tm {-350m (/
' lo
Ma,: - q.‘_g.:? = “0,5-30 f_‘m
20
. 9€. 4516 ¢
z '
Ferraillage :
Trovee : ML - 4061 £m = M= /TS—M—(:—-
| o Ta b 47
. 454961 o o346 {k=°30,65
| 2i00. 30 (2)% £ _ 0595
UB,—- J?OO 7435’55 &ﬁjwz < O"E_r
2065
4: M(:' 4,061 ./OS _ 3!614 C.m‘l

n €4 ZToo . 01595 . AL
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Verificalions :

4. Contrawtes

0 =

Up '~

400. A Ao0. 291 455

b{ 30. 42

Me 4061 1o°

=
2
A-3699 e . Ant 4T12 Ar=452 cm
l o
AMML : Ma--0,53 Em = M 15. 0,53 10 } 0,0657
2§00 . 30 (12)?
k. 32,35
M= 00657 _){
€ - 01944
U_‘/_ QZ?DO - y6,55_ m2 O:/
"3235 T %/C < U
4: 0’53 /0 - 4,:164 C_ml
Zfoo. 0{399 . 42
3
Aot 3Tio ; Ar = "2;35—0"

£ - 01919
i /z . 4340

- 2304 30 [eg/c,,f < T

Aed ~ 452.12. 08489

Ua -230‘-4,30 N ,/.2#3,, % < 0—/

K 13,10

@ Condition de nom rfrag Lte

a5 069 b4 B

Uen

5,9

_ 06@ 2o M2 29 _ 0.23] em

4200

44 = 4,5-21 Cn’-\2 > Am;ln = D, 23&7 C,mz.
J. Condi Rom a',f. WA ‘ﬁpiédu,ra.b)m,

Ui =

- 00376

w:f 452
c.zbd L. do. d

k1 wd
qﬁ I—Hoc’b'f

1,9 .16 .[Dg 00376
12 A4+ 10,0037




el - - |
i 4 kg o
(2 - 24 M; £ & = 2607,0¢ kg Em
f (
[ — C 4 | 2 ™ s () ' 2
m.OaOx \_\.'.' ; r:l\ - -5‘1'65, 44 lecfm > Va = '{:.)Of (g/cfn
,. ] Van '—"ﬁ’&;.,
4. Ef:for& Fraweh auk 3
Tb=-_T - 4,516 .lo_ _ 4,3'/3 Eg)sz
b3 0. Y. 12
/ i X > :
ca cud,lc& T (au a,/L{\;;)S b 2
& ooA_h loo - % - 0653 @{
b e Zo. 12 £.08I5
) -
Ua - Ma 0,53 Io _ 213208 %/sz<ﬁ
4¢f 2350131512
0. 213208 4 3 o & Op
K 27,20 Lﬁ/
O’ < T6" < 20p ﬂflh(zi,s-o_;_ )Of
| o
— =5 3§ 2
. B L 59 - 1943 m
b - (4,5 G ) 9 . %/c S Gb
%b> Cb => (.Ld ar mali rea 0%71414 ne Aowk pas
We Cesd qur &4.
On prau,a/ du  armalires hraua versa e normales <
/&, ﬁ.ﬁgm mo&cw : (// cadre + 1 wawgéc>q53
it 4L - 4,50 &m
€c4rt¢mu: /t'
£ Vak- 3. At
T
/3
Vat - fak (en : fa&-" max T
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[ -1/5 = 0,66

f -~ max
- j 424113 09)2
9. 59

Vst = f, Tew = 0902 2900 = 219875 kg/eu’

> = f. - 0902

4 24#5,75-:}-4-2-415—0 _ ,a;zlé'g- Cin
. 15168

{-‘ < 4£ < ;_a
£ .024d . 09 42- 29 cem
Be A (403 ZhY - gz(4.03 2By goa
T

S,9

h }Ju.u,cJ A 9 cm
5. Condihm  awx a,Ierw

c
A 2 —/—i— (T+ Mi) - ( 1516 _ 0,53 lo
Ua 5 oo Xy 12 )
A Z - 4:"2—61 sz
farda,w,- di Lafpui i C3 2T 2156

bo .0y 0. 68,5
e 440 gn
C = a- (Cl,-f r“)

a = ﬁa‘.rcqeu oda vl . = 2o em

d - -éfenroéag,a- = X2 ¢&m
ro: I‘Q_am e &)u_rééu’& = 5,5¢ = \5_,5:;(4,2—: 6;6 Cm

C = a&o;(.?—i-é)é): M,4 em > 1,415 em

6. 4q’££renc,c Ucuifﬁu/,
T 3
Tl 157 -10° g eq 42
“r% 4244 42 ' e
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- o - ”~ # ~d i
= _ ‘TG} T - 0 A & 3y 5 7

v = e gy

-7_'-' - ( . ,:’ s
o > U \wew pee )

Dessin de Ferrailla ge

W™

42 | 42 12| 14|14 16 | 16 | 25 2 35'

\

41:]5 m )
coupe A-A
5
14 L (,{ Cadre + 4 EP“-&&&)QSJ
L e
30 |
-
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INERTIES EQUIVALENTES

1. Edude qcrura/& sur [es ernd:

La MPMM dea cﬁwb ﬂu%mtawv auw niveau dre ncfwo[a
(w,ﬂa) presentaut une 0w Hw:eu.r.( ‘-‘ﬁ.&a d ouverliives zde.ﬁ((al:u,
de Lo mime mancew Gue dane Ly M:fwcﬁ /-»&uu,. en Contrderaut
wi refesd Joekif & b aee i redod recl

Defouslis,

L enerhe eafoujm@ulz edt Linerly Gur presenlirads rg_fpw,o/
Mu “T’pe,&f Asumis 4 4o mime 7%0,/44, e 4 A&—fpew:/ reel

arec OLUNJ'&L?EA .

éexpr&éd;m e eelty Inerfy e7w'rm.£w£ O(.L/DGLLO(, /s
i

dimensiom  olta ownerlare aufrement ol Cb»/UJuJ e
z@f/r'rz)pa'rtcmaa e L wteraclor oa lonlzaun odam Iu
dablilite de refeud.

l rob Gue Jowe eus owvertures daw b Habilfy oo
rc%eu.c/ ut caraeleid /LCU‘ 4 c/egrc ole. Mo no &/&om&,

( »

Uenpresion o b fhek auw dommt du redeud plin,
4‘&&3}0, el donnce /Dar-:

| .
f: ‘17[0.-23 ==
P EL =
o Uetlort brawchaut < 17 .
-QCL @&4-(_ c/l.( 1)0’&6.”\.!_»{:‘ :
Z
v,
aW=n

A TR




e |
w
|
i

Refends arec une File douvertures

| - f n . 7P Lo
On Condarre L r{-'fe.ud }-{Lm '\:It-utaf/: el L Fﬁzfuu:/ AUEC  Lime

Aku& :E{L'“ qf’oumfuru.

—

Y.

[ .

T P A e e e e

Ho
o

v 7 A ly/l_///,l I’//;///I
i ! Z

IC
r= -Tt-l'-[l-f < mec

2
tOYEL 423 2mel 4,23
B ’ 4+ ——

* €(I,+Iz) Tot  J€]

&
{:f.l => IC: :
e me _ (,16
II*J-IL o('l

(’Ln: qip‘“ etz o d(_m-\b@ 2a c/cuu.a.t-@
(Z, ;) 1 (L_;JZ,_)

Wotfations : ;
b °€;# 1" PO 2251 Ll
" base e rehud L 2c J

+ 1

X,

€. Modut dedaskciti du mateiaw Coutiliawts £ rt-‘jfoead.
E’: % P Py 2 * ¥ LWM
Ierbioa reofeckivee o elomanle O o @/ aux COG G, ¢,

I!;I'j_ :
merke  da Lz au

£
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L - ?_"p_é ég Voukinr oy dStnn.

& o dljm‘_/;orté de  ouvarfure

c. demr- olitawee ente cpe du 2 hnenl du H_qu{.

Do R, . are de diank @ & @

m : Moment ,dba,&'?we, dr chacun du hmews ou r{faud/
aw 06 i £'ensemh.

KEC

J 5.2
Q2,0 R,

7. ‘ga‘aﬂ'&u- e -@'cbag,c,
2. Lowkear du Habiment
@L%’&ﬁe&t e MOMQF&M du hﬁ%&uxf
N = ‘ 7 /.
w2 ! w = 364,
E(L-.LIl)

('/6=(7L’5 Ui eddc o ’. valur Anie i Q’a,éac,u B 236
de M. 0/veRS

Refends avec deux (02) Files d'ouvertures

0

xlx
m

.5500’
&>

I
—
2
Ho . ,
L e e 7 Z - T A A A A A S A
&///f//z/f///////ﬁ 70 VA V)
I 1, I
&:fwd ﬂactuifp ,&rf’eu,a( rc_c€
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la :f;gt('/h Qu  Aommet o eka?u re:feu,a/ ot clonges par.

fo 2° = ok
i IEL e fud ot
. o2’ Y k2 edud it

E(I+L+L) o2 JEI

f=4 > - 1t

IT
%
Il =+ .I2 -+ I3 d-z
element © elemen F2) element (3)

I 776/ VG A
(T.,R) J——,[ (I, \2)) ]-—4 (I3,J23>

l 2c, | £ Ca J
j ra TI b €1&
. Tnerbe e €eliment £
T.- ;IL-} 2~Q£dé’z‘ \Q,;:An:-c P o

de o dutauee oo G,, au GDG ole

L essemble
e 6’ («f.; et . ,uc,L )
E(l:-r Ig) '£ G

<

Remargue :  la Likauwe o L redeuds vt coutilad,
olua mime materau (belon Ctrw_')=> E-FE’
= w2
/or::f?bu. >4 ;5 m f.u.e rem [ lacer dan v/
“formfu Lua rappnl (/' fw, £ EXpresdim

4

2 (oﬂ+f>l—f 2
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CALCUL OES INERTIES

4. Refends iple,ins
I‘ bﬂa 6-_ ‘&r%&r(epww du rt#y(,u.q')
S e %
£
v Voila Transvercaux
r Voiles | VE, Vf‘_l V['3 Vl‘q Vis W-g VE; Vit V(’/,gﬂ
b | 02| 02| 0620|020 02| 20| 020 | 20 | 00
Lo | 593 439|964 |5¢%| 61| 934 | 533 | 1,40 | 140
I ()| 3435|4,394| 9,52 (10,32 9,52 | 4394 | 3135 | 0,04¢ | 0,04¢
- Voiles [onji-/ua’maux
Voiles | VY, sz Vp; Vpc ngf Vfog VP, vé,
b | o020 0,20 0,20 | 020 0 20 020 | 020 0,20
)| 572 | 432 | 761 | S93 | 432 | 67| 4490 | 140
()| 3435| 4,394 | 4852 | 3135 | 1,394 | ¥.52| 6,09¢| o04¢
2. Re_fends avec 2 Files douvertures
I,'.&,—\-Q, 12 & le I3 €3 JZ}
7, L/
% R 22/ R/ Y
2qQ I 24,
‘_ -261 L -?C.L, ‘
| | i
Voiles . Vb Vb , Vb, o V&, identiques

p! 2 0,49 m
B-l E 4,5” m
fs s ’2'39 m

.
!

!

L, =
2, -
S

0,091

2
m

0263 m

0,4313 m3

T = 4622.06°
90,0395 m

"

"

13

04 m

4




I f S0 dte 2438
- e i .4
0 = 65 {/JL,C| . -(.z (iz' >
E(I+Ia )P ' a3 )
2= Monask Fiwd do Losledn
3
F %ﬁ ,. 2@. Lacliwr du lilica
3 3
L. 6% 02 (03) | cg9 47, . 4 020 m
42 A2
3 -
£y 6{32, 02 (0,69) _ 5495, 5" . G = 0365 m
42 >
C, = OJQSm ; E: EI
Cp= 4,29m . {t 233 m (fmhu.r- d’cfag.t)
dfﬂz : w = 4,345 ;
2« Lanter du batiment < 31,75 m
o= w. 2« 43495 .3/,85 - 42,8318
¢ . 05 - i@i‘_} A4 (,l_ ) (aéagm de M. Oivers)
% - 0,¢c
I, - L . 2430 m?
I g

.
I,—}I‘l.}l:; o/<

« Voiles Viq; Vb, identiques

pl-.' 0'350') 3 ‘fz; = 0,0:{ m2 : I; = #’ 446 /64 m4
Lz 050m . Dy.040m | T, 2003.16° o
fj - #,54 mo st-_- 4,\5‘0? M2 ; IS = #,444 m
L. ZI£+Z~Q£ dJdi = 4-?,:7-34 me
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’ e 2 . L
66 /'hc.e 4 4, C—L \

E(1,+T, . L) & P af !

3
iieig . 220807 gays 1
12

a - 0415 m . C = 062§ m
ag - 0,46Sm . €. 2,495 .
dm  w-= 0342
X = w2 = o902
4 . o6
Te = 4149 m
N . Fous b ‘o elask > jo m frundra %< 0,660
| (aéa,u M. DI vERS)

\Q, = /),80 mz ; I,: 42'45 mq
‘p-2= 0,6om -Q_zz 0,12 m2 ; I, - 3,@.)0_3 o
. 900m | Ry. Afomt I, 42,15

hd Ll = - 4
L= £ = S 445163 m

Q= ay = 0,465 m i Ci=Cp= 5,72 m . E-€7
o - \/ ce* (4,&2 ,L',_ej'> _ 05¢8
3
E'(I,_,Ilibl_a)ﬁ a, Oj
X=w.2 . 0,568. 39S = 45,091 > 1o = $. o6c
R y
IC: XI q/ = 4‘25, 343 m

I, . 429 843 »




8 Y oy
J

. ——— < . S — e — A

Oeterminokion des centres de masses

e fForks

e

OIES & o enfs Soumi$ Oo_’} df'f-irgrgn r"‘s

horizontaux
)

Four ea, on eﬁi;;/— u upé'm or Ho nor mi’ <Q><’_ y)

X: . oblosde i €elimink L
Y Ora"‘.wou_l dx el &
M:. mawe Pelet 2
Par {a /d:u'h,,m ditermine A CDG e m (,Z,M,\ﬁ:
X * 2 M X;
ZML‘ -l‘k- 4,2, ...,n
YG - Z Mc Ye
2 My

I. Centre de masse des elemenks 'eon'zonf'aax

4 Plancher Recame - g- 0435 &[»" ; Mc- 9.8
palls| Mi ®| Xi )| Yo | M¢ X; M Ye

1 | 42,128 |-6005 | 1,595 | -F2 729 - 103 99§

2 | 12,121 |-6,005| 5315 -32, 129 €4, 502

3 | 13,994 |-4.600| F,040| -22,35¢ 91, 344

4 | 249 -Y90| 195 | -35360 | 1201

5 14,261 | -3 365 4,450 | - 54,003 31,933

6 | 4497 | -9,90 L1350]| -35 360 _§, 27

7 | 49,261 -3 365| -195%| - 53083 | -31,933

8 | 72429 (-6005|-532s| -F2, 829 | -64 5f2

9 | 12,128 |-6,005|-8 595 | -F2, 729 - 403, 99§
o | 139744300 |-1,040| -22,350 | -9 3%

4496 | 4050 3720 5,2 43 5ot

[ 1
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12 13 249 1,150 S,66S5 | 24 509 |35, 050
/13 444 0,900 3 290 1,29% | 494
14 2,161 2,980 | 2490 | 5943 | 4433
|5 S,954 41480 0,000 9341 0, 00
16 2,465 5,930 0, 000 14,614 | o, 000
17 1,44 0,900 -3, 290 | 4,299 | -4,%4]
I8 2 16| 29SS0 | ~2,1%0 | § 943 |-4933
19 13, 24§ 1,¥50 | ~5,665 | 24, 509 |-7§ 050
20 4 446 1,350 -4 520 Y, 281 |-43 50%
21 412,128 5,325 | 4o, 100 | 64 8582 (122,993
22 42,128 5S35 40, 100 | 403,993 | 122,493
23 13 94% | 6,990 | 2 990 | 99,490 | 41, Fo2
24 13,944 | 6,990 | -2,990 | 99,490 | -4l %02
25 | 12,129 | 5,325 | - 10,400 | 64,512 |-122,993
2¢ 42,129 1,595 | - 40,400 | 103, 998 | - 122,493
;i?;h 4434 4, llo 0,000 | 18,2349 | 0,000
2 251,343 131,494 | o, 000 L
Xgu 2 HX 431,494 5 559
2> M 251 74§
Y, - 2 McYe




PR
1. ergge u rQut 34 ... 40
M = moke di £ dimat 4 Aurfaes S¢
Mi. G+12P). 5
dales Mi © | X¢ o | Ye o | MiXi M Y¢
4 | 42,688 - 6,005 515 | -Y6,19% | Aol dob
2 126149 ~6,005 5325 - J6,19%| €%, 5¢4
3 A4 620 -4, 600 ¥, 040 ~23,392 | 102,925
4 | 5,444 -¥, 900 1, §50 - 43 008 | 40,05
s | 471,060 -3, 368 1950 | -60,112| 33,41
6 5 444 -%,%0 | -1,§50 -43 00§ | - 40,01
7 | 47 060 ~3365 | ~4,150 | -60,9%2] -3341
g 12 649 -6,005 -5,325 | -%6,199 | -64, 569
9 412, 649 -6,005 -§, 595 ] - 46,419%¢ | - 108, To}
lo | 44620 | -1,600 4,040 | -23,392 | ~402 925
N 5444 4150 9920 | 40,041 | 52, 96
12 | 13,36 4150 s665 | 25643 | 15,528
5] — e, — -
14| 226 2950 2,190 | € 1§ | 4,952
1S 6,229 4, 5o 6, 000 | 9330 | 0,000
16 2,599 930 0,000 | 45 293 0,000
e | — — S | —
1§ | 2,260 | 295So -2, 190 | 6,218 |-4952
19 | 713 76 4,850 ~5¢65 | 25,643 | -74, 523
20| 5,444 1,450 -9Y20 10,041 | - 52,916
21 12,649 §,325 10, loo | 64,569 | 421,159
22| 42,6489 3, {1¢ 40, 400 | Aof, 303 | 128,759
23 | 14,620 g, 990 2, 990 102,194 43,714
24| 14 620 6, 990 -2,990 | Ao02,194| -43,%14
2§ 12,649 5,325 -lo, loo 4,569 | -127,159
| 26 412,619 §,325 -lo, loo 64,569 | - 122,459
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X, . X 65T 0259 m
> My 254,94

YG - ZML YL_—: &
2 M

3. Niwau 4 (etaja,c coura,w&)
/ww- e e QL | hous A UDma ﬂa a/aﬂ& 16’ én Meu g uw -&d
o . 714_‘ S Prowre au Mwaw de £'entree

e Qs 2,3, -, 1

W«%aﬂ du batiment. D dalle 16 edl- &HMM'L.

M: = 0,099
Xc= 3,915 ) da tle 16

Ve - 0,000
fwur L nlveauw 4

L LMeXe o 426 0,464 m
2 M; 264,45}

1

X

2 MY

= = O

© > M,




a9

L. Centre de masse des elements verticaux
iles | Mo () X (m) | Yo () | Mix: M Y i
V, %12 - 5965 | 40,220 | -96,652| 19,931
Ve, 5, 924 -6,540 6,950 | -3§ 343 | 41 182
Ve, f0.4% | -5035 | 3300 | -52%1c | 35 939
Viq 17,345 -4,435 | a0 ~50,492 | o, 000
Vi | 404% | -5035 | -3%00 | -52%c | -33,739
Ve, S, 924 -, 540 | -6,950| -384943| -4, 1%V
V4 1,12 -5 965 | -10,220| -46,652( -8, 93]
Vis 6,303 4,440 | 4,590 | 46,794 | 2§, 931
Ve 42,101 5095 | 4,390 | 62,804 | 16,020
Vi 42,101 5035 | -4,390 | 62,804 | ~16, Y20 (
o | 6203 | %,440| -45%] 46,894 | -29,931
Ve, | 490 0,800 | 2,990 | 1,529 5,114
Vt,s 1911 0,300 | -2,990 | 1,529 | -5514




Ve, A 16, 955 ¥,355 | 19, %;T 53,523 |
Ve | 5924 cg50 | A430 | 419 | 45
dy | 04t0 | oo | cer | sudst| we sj
2 2¢, 000 0,000 0,000 0,000 | 0,000
Vs 6,303 -3 200 $,940 | ~20, 140 | 4¢, §94
Ve 7,821 lo, 220 -4,355 | 39,931 | - 57,523
Vs 9,924 6, 950 ¥, 730 | 41,132 | 45743
Vi lo, 440 3 oo 6,695 | -32,457| -¥o,09%
Vi 6,303 -3, o0 1,440 | -2, 170 | - 4€. §94]
Voo 4,91 4 600 2 190 3,058 | 4 155
Ve 19,1 1,600 | -2 190 | 3 058 |-4,115
3, Fagades ! I ;
| Panneavx ! | |
P, 6,920 8,810 6,960 | -60,9¢65| 48,163
Py 6,920 -3 §lo - 6,960 |-60,965|-41,1¢3
Fy 6 920 ! 6,960 | -fo 20 | 48, 1c3|-Ho, S04
P, 6, 920 6,960 (0, 20 4§ 163 | Fo, S04
Ps 3. 224 -6,030 | 4,150 |-22,342) 5,964
Fe 3,24 -6, 930 | -1 150 |-22,342|- 9,94
Ps 3,224 1,§50 § 360 | §£9¢4 | 16,953
Py 3,224 1,550 | -9,360 | 5964 |-26,983
Py 2,449 -4,600 | §,580 |-439% | 23543}
Pro 2,947 4,600 | 8,580 |-4397 |-23,8
Pu 2, 343 J, 580 2. 390 | 23,593 | % 942
Pra 2,143 5,580 | - 2,890 (23,548 |-7.942
1 P 3,922 6,680 0, 000 | 23,929 | 0,000
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U enre 5,‘?‘; _;,~,th_.'¢‘ iy Lous U_: L&m«fg werlic av x Q ;_-!nta.r
@O{)raj,o buu‘u Y M- v - ‘
Xp meb_ 04,298 o435 .,
2 My 246, 423
N 2 MY
G = O
2 M;

4. CpG du gards- worps
Note '&aﬁ'm»&' Gom/:)ow[ ‘zw'.{' (03) gd{‘ﬁ- wf/w /w/ d‘a,gc_
G‘- {-?, 915 £ Loggﬂa

.2,376 E Mofr _

il MO | X @) Yim| Mixe | Mive
1 2,368 -4,600 10,280 | -3,389 | 24343
2,368 -4,600| - 40,280 | -3%F9 | - 24,343
2 363} A0, 230 2,990 24,3493 | H,0lo
2,363 | 4o, 270 | -2990 | 24,343 | -¥, 0fo
2,985 | -4.150 | 4,850 | -24,64%| 5,152
2,995 | 8,950 | -43S0 | -24,649| -5 152

2,315 4,150 40,270 § 152 .23,630‘

®d ot alw|N

2,315 4,950 | ~10,2%0]| S, 152 |-28630

2 1]
20 612

XG = 0} 403 m

e —C—————




"3
Sy J
el

Centre de gravite dons chaque niveau

4. Niveaw Lerrasc

Elemenks | Mcw | Xe ) | Yo o | MiXe MiYe
Terradde 251045 0,522 0,000 431,474 | 0,000
Aecrotere 3%, 12 4§25 0, 0oo 64,94¢ 0, 000
5 mur 74 540 | 6,232 0000 | 19641 | ¢ ooo
5 facade | 44,9%3| 4,652 | 0,000 | J§,921 | 0000

Xg = 2 M X ; 294,4‘?22 0,904 m ; Vy=o
> M 421,312

2- Niwauw ebage couraut (2,3,4, ., 10)

, |
elemenk | Mi©® Xi@| Yie)| Mixe | Miyg
Plowcher | 250, 940| 0,254 0,000 65 108 0, 000
{agade 95,546 | 1,652 0, 000 1543 542 | o0, 000

Volee d'eacaled 5, 476 4 110 0, 000 22 .54% 0, 000
Garde- corps | 20,672 0, 103 0, ©00 2,123 0, 000
Mur 469,140 | 0,232 0,000 39 2582 0 0po
&
Xe = 214, so02 = 0,523 m YG:O
549, 124

3. Niveau efage 4
elements| MIW@ X¢ | Yew | MiXxe | MiYe
Planeher | 264,451 0,464 | 0,000 | 422,600 | 0,000
mur 79 499 4, 164 0, 000 165, S09 0, 000
Voled dwcaber| 6,190 S, /40 0, 000 31, 714 0,000
Garde corps .20, 612 g, 103 0, 000 -2, 123 0, 000

XG’ = 0, 34# m YG_ = 0
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e i — = = e e —— . ——— PR

CENTRE DE TORSION

1. €Elémenks Llengitudinaux
L'abicckde du .enbic di forkien dane L u/wu Liiw; forner
Ja de Fermina e du

_eenhe di masec | et
] Tei ¢
2 Te:

qm.vuz, /:)a_r %

y

aliciste b £'eliment <
Toc: fnertie c,qwdva.@t't& de 4

e/cnume— ks

elements Jei ) A (™

Jei.n:
\V/7 3,135 40, 220 32, 040
Vi, 4,344 6 950 934
Vis 6, 920 3 100 21,452
Vi4 429, 343 0,000 0, 000
Vs 2,139 -3 200 _6, 145
Vi 3 135 10,220 32,040
Vs 4,344 6,950 9 341
Ve 6 920 3 100 21,452
Vis 2,139 -3 200 ~6,74S
Vi 0,046 4 600 0, 094
Vlu 0,046 4 600 0,044

3 I -153,04 o

Tor
XT= Zuhr

112,124

2 Ie

45—‘!, 011

l XT‘ O,:f'14 m

2 leni = #2139

0,414 {m)
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]I- elemgn!:r __frans verfayx

0 or donnde

du Cendre de Aorgm edt dosuu_'&
Z Ied‘j,
ZIed
Ied' : —@l’ [nertie e?m—vaﬁh& du redend d
%d_ . Pordonnes du eentre

/9%:

ole gram'h{ du re enafdf

elemenk Tq’ gd Igd'. g‘
Vi 3,135 40,220 32,040
Y2 4,344 6,950 9,341
Vis 6,920 3,300 25 604
Vg 10, 454 0,000 0, 000
Vs 6, 920 -3 Yoo =25, 604
Ve 1, 344 -6,9%0 1 -9,34
Vs 3,138 1o, 220 | -32,040
Vg 2 433 4 590 9 513
Vis 11, 39 4,390 16, 389
Vi 11,39/ - 1,390 - 16, 399
Vtu 2,13§ ~4 S90 - 9,813
Vin 0,046 2,990 0,13
VEiz 5,046 -2,990 - 0,13}

2_.1_%( - 59 oo06 Z—Iej'.xd‘ = 0




EXENTRICITES
Exentricites dans _ chdgvc niveav
Niveaux {errasse 2,3,....,10 1
Xe ™ 0,903 0,523 0,54 %
Ye (m) 0,000 0,000 0,000
Ex = X7=Xs 000 ¥:: 019 - 0483
E, - Y - % 0,000 0,000 0 000

la ﬂu.a gra.u.Je, exenbricite de Trouve au huveaw

JL
‘( IEJ agc (u)l.tf‘au.{ s e‘x = t) 1 6“1
{ m( I '

€y =
M
Pracn'ftfm du CTCV.-
exma_
™ Aeﬂ-d a@M?I&Lo&:ndL z ex: A {
5% . L
ro 819 '
el= max
| 5%. 20,64 = 4032 m
d'm ex= 4,032 m
o
o Al "?MduerM : ebg Man{
{ 4,032

Cx= 4,032 m
éif)(eu.f‘ri'&lil ace.de e e '%,m f)a,r L RPA S et o

€l= 4, 032 m

Cem ﬁ&»‘l‘m 2

Claat £ exerbrecils aeccele niille ?u‘:
C{ﬁ'f‘ ehe f’u:“' c{.ouw,&c Ga_gwét-
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ETUDE DYNAMIQUE

PREAMBULE 3 _.:, -ggchv-wﬂ‘- P@nx.ﬂ'{dgmﬁj;-aﬂ_l. u’.!;aa,ug. r‘m/(t?k- W CA"JL

Jéjw;zu A wne (04) Yaos Condibinne ol Cht U 3.2 4 du RPA nlbet
a1 Wit -

Polr nebre ¥ can u Eovolfri, ol faﬂ,r'*mv ' tat pa wers foee. . NoFre

bakment preaesl wae Lactrn Hotab e 31,4 'm en Zona L

(c&’oaume Jo m) th e digctfrafne daws un  Aena. '

L’a’u.{., Jyha.’ﬂ;?u&. st C!!amc’, e Cead ause

INTRODUCTION: lors dure efude o%; wamiqu Vesgenticl eat de
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5. EVALUATION DES FORCES SISMIQUES

| - ) \ [ \ : j ,
,— t‘%&,"‘u’ O N0 ¥ pru- Ay wedl A A" dove $ar
\ ! !

—

m / =R ‘
o= ke Wi (AB DL Q). Dl
?mrﬂj. weds '_‘Lowla,mukal, i’\i—.ﬂ :

Fos Dy Wi (ABD, Q) . Ak,

|

Determinakion du cofficieh AB & G

A Qm%". dactedenboe du Zowe A . dcYmA du %nu,‘u d'w&ala.t,

de o Abracture o de Mn Qow /%CAm'.qm (u-n'r Qmexe W24 QPAiI)

G”’“Z::‘;?‘ A§ﬁ> A 035

2. m%i du Comportement de Do Atructue B depend du %m,b

de b dhruchun o de b wabuw de du cowbrevertemenhs
(wir #ablaw 2 RPATI) . B . 43

3. factwr de Quakbe Q. L dactan do quakb de upt
de combcsnkemet dun Atruchun downce et dowchn  de
E!i.awm;au o de Ju Aurtbodance du pygeme | de 40
mehries eu u_au l de pu ngﬂaﬁih’, en devabae d-' de Ao
c\uqhh’, du Couhrole ‘uulaulc fo  cowebrucke .
Q et downe Fa» JE: itzormul, .

Q- 4y g: Pa] Qm“r 2 3[)
q‘:l

q A 2 3 4 S ¢

P‘I 0 0,4 0 0 o o
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Forces SisMIQUES

Re- T We (ABD Q)AL - K. W Ak

‘s % ne (A B, QY = 30,913 (03¢-3- A,c:..a.n) - 6,423

awe kK- [ LA%D.@)

‘u_“&

(e (AB D Q) = 3%, 1o (0351 (,GS.A,/\) ~ 3,064 Trane

. Sew Lowditiduin ol Sews Aot versal

Wi . Ab. e @ We. Al f W)
o | 02963 4,90% 0,246% A, 940
02| 4,41304 1,265 0,9403 3, 39¢
03| 24496 15,344 2,033 46,030
o4 | 4, 4113 26,913 3,47 <1 24, 4of
0S 6, 2046 40, 39 3, 2243 41,019
06 | 1,36S $6,333 $.135% £6,432
oF | M350 T2, 342 9, 3100 13 363
o} | 44.0%0 90,42} M, 6331 91, {40
03 | 46,9303 Ao} 1l A4, M 69 4,020
o | 9 11€6 A23 oS A6, €3 430, 499
I A$, §903 421,40} AS, el A3, <86
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DISTRIBUTION DE§___CHARGES
HO_RIZONTALES
Ot une Atruclure dont Do t:,lp:for& Q'H%Maux Ak Wpria pan
une Lo de refeuds.
Lo dzﬁ%rmab&w en Man o' Labment Avua £'acken  du
charges ﬁm‘é.outa& /uwt ehre O/P_Com/uﬁl-u: Comme Awd
 Une dedormabion b Framsbabm | @ b charge Anigeals
_ Une de?#).‘t de rotakim aulour dwe  fpoiut =f9b'u, gui  es
b eantre o brnsioe -

ﬁg{fo%a de Fane «
v Led Pﬁﬁ{?wc& A9 nk fa.f-fadfnu.ut ehea,d/-r“e; a Y @MJ;

A~ wr ,p,\_ ‘ankt_ r
¢ & PWJM EI et eomtaunt A Lult b -@Z&t‘mw.

de catr/aii', —@'e?pforb repus par ehaguc ncfwd edt
/Dm/oor&omu.é A Am inerle  Qiudr C]w'a,u e(ef?agxruw
gu' L Aubik.  Cef etort eat Au Aomme cloa effork
enﬁwcjr&/d par U tramlabim et b rolabioe .

I. EHort engendre par la Franslation

- E_—‘#orf Luivaut Caxe Y

U

ar-n

!’ o[ﬁforb Gus reprendrad Un redend queleogque L7 ek donnd

! - I ¥
Pa.r-. Q(é,t < Hgn e ﬂ;!a
3 I,
2. tfdort duivane {'ane % !
Q;u : H?Ln I-g(‘ Ix I ‘ i };
2
"




Hé

g‘ ﬂOrf €nﬂtﬂdrc par la rotation
le J:L,_FJ, as Jier €4t ‘;jm.x a . M: /-/ €

H. L ;ffwé ‘ﬁwk%ow&a},
€x : C{J.Af‘a.ua, a/u_ cendre ol Jéof'l'z'm.

:&f#% 7&,9 rﬁ/)r&mc/ra.a: . ?L:‘Tp&.w[ L’,y et P /;a,:
{ llyl K 2 N 1714, (Aw'ru-a_u.{- 3)
Riy. = Ka Y; Ita; (wcvant n)
[ QQaJ;Arc de Q'ensemble => 2_123{ N+ D R)b. y H. ex
thﬂaw 'Qg et ,Q” Pa.r (e rt Elffad.-m:

S Kt Ing o 2 Kol bﬂ'JI'aic . H. ex 13

Q,;LL _ H .ex . Ld:;-'afﬁ
ZIxJ-MZ-+ 21_5{,'._!04.‘2

L

di = [23 -+ Qb(L
Rai = R+ R

o E'aug/e. de rotalim du peauclb_tf

d'ni ! 3
Kol H. ex . y ler :
Thut 43 Iy Y ‘
Qé’ . H ex Iy i ]
- H
C SImow’s Iyt 7Leu

Z_’tf#ort g&@a@ qus reprendrads un rc:feud VT
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« )

& I ‘T%ra flé%vk- daws L Aena % M Aura

R« e Ly g ; Q%/: . Hey b 7
J J
arec - J = ZI’LE-Hl*ZI‘&fL'-‘aL-l

Par  couequent : ergL_ ) Qé{:
{QIE = Q):L -+ ;Q£

Lesultaks el notahons

. H=H - Hy - l’eﬁlorf At al &uﬁwd, a4 iaut
i b des du Bulrmert
. ‘[/?LL': l'c%forl- %u%m&a& M U /Dar@ re:jﬁeud % |
3 lu base q?’ L Ae_éaw,'agié AL auk 2
Hui = Hue + Hxe

’Z‘/x: ) Hx.Igf; Gf‘am(a,é,ba
2 I‘aﬂ:

Yo = Hx % doly (rotakio)

T
3 4‘/5{(’ - ﬁ’e.-‘]p#r{: éouznutd, rep U rep Us par b vl £
Y '&L 64,4.(_,1 6,79( & Aew ma agot dana & Ae e a

P = e + .

/ Hy . Ix
Hye = —d (b auo akic)
D I

H;L. _ H;eth%& (ro{:a&,m)

—_—

J
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EFFORTS SISMIGUES HORIZONTAUX

EN CHAGUE NIVEAU

4 Secamn  Frane versad.

Niveawd| B w | 2R w [B e | Mewmokd ¢
11 123 596 423,596 | 3,15 0, 000
10 430 199 253995 | 28,98 | 354, y21 *
09 411,020 364 §15 26, 11 1592, 512
08 91,f40 456,655 | 23,24 | 2130, 131
07 73, 96% 530,422 | 203% | 3440, 731
06 56 432 56,354 47,50 | 4963 042
05 41,0139 627 943 | 1463 | 6603, 299
04 2%, 408 655,351 | 1196 | 1449, 150
03 46, 030 65/, 341 Y39 | 10330, 36%
02 4,398 633 396 | 6,02 | 12259, 230
01 4,941 650, $1% | 3,15 | 14205,31)

a y& ﬁdu-c a’u gﬂé.m.ud: m a

de . 680,919 ¢

NB:  four L ﬁérc,;, A i guse

voir  efude a’gh&m‘qux,

wn Cﬁm—(f

.




1135

[i 2. Seumu ‘(.d‘:_ 'LAO;L‘A”.:(L

T a1 ‘;

Niww | @ | 2R W | 4@ | M eumulé ()
11 | 12, 408 | A2, 40} 3,48 0,000 |
10 | 427705 | 249,213 | 25,9 | 34844

i g 108, 511 357,024 26 11 4063, 652
8 | 99,428 445 452 | 23,24, 2091, 21l
2 | 92,342 | 520,94 2031| 3371, 26}
6 | 56,333 594,124 | 49,50| 4392, 944
§ | 403% 613 518 | 4463| 6529, 302
4 | 26,91 644,436 | 11,96 | $301, 593
3 45,944 6eo, 190 | 3,890 9043, 903
2 7,265 6631 445 | 6,02 | 12045126
1

4, 909 669,352 | 3,45 | 139¢1,393
| |

: ﬂ:&gﬂkclu&&'mnbm&m
cﬁ«w o 669352 .
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mrarl-,'l-l'on de,‘ e-H-or"l Jur Iu VOI‘IC-‘

o Avame framweal o He 610, € Gos 4,032 m  T- L% Iy v 49140 £
Voiles | Ty (") Y | Ig-y @ Ia N &) H;ﬂ‘z_%‘_ H,:ﬂ‘_jlfi Hy = Ho+ 12
Vi 3,135 | 9,16} 28,942 263 509 33,995 10, 193 44 153
T Wby | 4344 | S013 | 4454 49, 09! 14,565 | 2,096 | 16,661
T Ve | 9520 | 2,660 | 20,063 53 529 | 91,499 7 105 | 77, 602
W“\)M 40,62 | 0000 6,000 0,000 414, 916 0,000 119, Y16

Vis | #,520 | -4,432 | -357Is 168, 339 51,499 _12, 60l 51, 494

Vig | 1,344 ~¥, 952 | -lo, 60% J4, 664 44 165 | -3,756 | 14,565

Viy 3,138 -41,232 | =38, 212 395, 505 33,995 - 12,464 33, 995
Wiy | 2139 3557 ¥ &l 24,093 23171 2,695 25 %4¢
B Veg | M 791 0,353 4, 21 151 429,783 4,495 429,294
Z_ Vio | 11 7491 22422 | -23,553 69 164 429933 | - 0,413 | 429,993

Viu | 2139 ~5622| -12,025 64 60% 23 434 - 4258 23 131

Vi | o046 1,904 0,090 0,176 0,499 0 032 0, 53!

Viiz| 0046 ~ 4 022 ~ 0,135 0,944 0,499 _ 0066 | 0,499
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|

Qemar ﬂu,l 3

. Sud ma Em.gi lw olcnal

H- 669, 352¢

.
/

_ €3= 4,032 m .
9'@;’&’4 Lo wepark ban clrs eﬁ.or& dus  aux %rw A mcqued , Conabalec gue

Le il V& nprend , a luw Ao, predque Jo % o Qcﬁar‘é Atal. On a de,cOmPo(-c:
o vl e deax Pcu&;,s (.? voi lu /,.@u'm) : V(Q/. V0q de minu »Zl\'ﬁbu,u_r < 395

T- 4933, 0% £

L. 1949 »°
Cwiks | T 6h ] X | Lox | Iox* | Ay Hy' Hy
vl _T, 313§ 9 468 | 942 | 263,509 | 40,149 | 40,00} 50 15%
vl 4344 5918 | %954 | 49,90 | 19,212 | 2990 | 19972
TV | d.520 | 2,660 | 20063 | 53,529 | 96,306 | 69% | 103295
oW 1,949 0,000 0, 000 8, 56 453029 | 0 000 153,024
V(; 11,949 0,000 0,000 0,000 183, 02-‘/] 0,000 453,029
V(c | 3,135 9 168 28,942 | 263,501 | 40,149 40,00f So, 159
vl 1,394 5918 | 4954 | 49 o 49,212 | 2,990 | 19,982 _
- vh 4, 520 2665 | 20068 | 53599 | 396306 | 6999 | 403,295
‘v:?, 2139 | -4232 | -9052 | 30309 | 24,393 | -3.452 | 24,244
_ Vlw | 0046 0,56§ 0,026 0,015 0,590 | 9,009 0,599
\ Vlu 0,046 0, 564 0,026 0,015 0, S90 0,009 0599
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EFFORT Hya Chaque niveau ek pour chaque voile

Seigme

Fransversal

9

8

7

e

5

o

3

1

RDC

“3,013

16455

23653

29608

34 390

38,049

40,413

42,4990

43 530

44,009

44,135

4+
3,025

621

5929

4,197

12,912

14 364

15 369

16 040

16,432

16,631

16,66

46 094

32,034

44|

59431

g’q 04o

36315

31133

JS, 300

3 354

3, 349

J8, 602

2,408

43179 |€307% | 98969

94 %26

L

101,44

408,599

113,329

116, 102

114, 3o

114, J1¢

4 99+

30395

43636

54,6792

63 $03

Jo 260

75 449

773 460

Jo 399

J1 265

M, 479

4645

5,430

]7’,506

9594

1 349

12 55%

13 936

14,021

14 365

14 523

14 565

6,169

12 664

1) 28

24,19

26414

29290

31341

32 709

33 509

CERED

33,995

4691

9 644

|13 364

14 359

(20,163

24..30]

23 §¥o

24 912

L5 92

L5 102

L5 876

Vis

23473

41199

69 244

36 728

100,738

1,452

19255

724,961

134,508

1268 909

429 24}

VEie

23 01

| 44,642

ol 482

95,742

94 §4o

Ho 163

114,346

123,021

126, 030

124,419

124,743

VEu

4, 209

7 645

12423

15551

15063

19,995

21,354

22,31%

22 863

23 M5

23,111

Vi

0,096

191

025

0 356

0,414

0,454

0490

0 31l

0,524

0,549

0,531

Vi

0 09]

0 176

0 263

0,335

8,389

0,430

0,960

0,40

0492

0,495

0,499
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M t.wm.

EFFORT M a C.’\aque. niveay ¢ pour chac_]ue Voile

Seisme Fransversal

¥
Vode

7 é}‘ages

/0

9

8

7

6

L)

4

Jd .

-

1

Rbc

Vl'l

i R

Vi “| Y_ 612

VEs

Vi 6/, 44
,,,‘,,,,, - -
42 464

;. Vis
vk
v
Vi

v“ 67,361
Vi Tr 511

Ven

122, 999

190,223

133,109

223002

321,95

430,952

549,729

669995

494 Joé

9a, el

109,649

26510

52134

14218

121,993

162,691

206 §o

1521843

J00, 001

349,532

395, 549

46 ’Ho

140,977

274246

997,743

645 943

J65,213

1094, 74+

1344,599

1595,391

114§ 960

210324}

154402

J684a

595103

¥57,35%

4444,616

14¢€1,269

1746,523

L119,436

2456, 614

2394 9¢y

129 692

2550

411,93

594158

795,131

1011,595

1236115

1467,463

1790,6 93

1934, 590

23 495

95578

13,62

106,193

142,231

180,793

221036

262 263

303, 944

345,746

54,059

106,316

11,729

4% %10

331, 912

421,72

515,39

¢l 166

Jof 996

Jog, S04

41,190

30,99,

130 992

133,659

252643

321,190

392,658

465 933

539 995

614,249

205 699

404,544

653444

942,554

1262421

1604, 6§3

1961936

2327125

2693994

306f,722

203 319

394,963

645,115

931 €51

1249 §/9

1576,123

1939 193

2300199

666,592

4033 329

4J,OY0

J6 }9i

43 545

114,196

169,014

226,344

251,446

351, 49¢

414,413

453,953

550, 211

oV (’u
|V f []

0 216

0,344

1,662

2643

3992

5156

6,591

§ 059

9 563

1,081

12,605

a,.26l

0,795

1561

2,923

3,839

4 143

6143

1,591

5, 993

10,412

11, §44




140

EFFORT H(b)a c/xac_;ua niveav et pour chaque voile

Seisme Longitudinal

el o |9 | 8 |7 |6 | 5 |4 3| 2|1 | R
Ve, 8095 | 48,64% | 26,108 | 33,604 [39,025 | 43,246 | 46 243 | 41,290 49 ko | s0,00y | 5045
‘“G;pj"fic.w ?-4, Lu0 | 10,688 | 15,398 [A554% | 43,209 | A8 435 | 49,258 | 49,708 | 49925 | 43,352
V(.{ 4€,756_T38\ 459 | 55,264 | 69,206 | 80, 39C | £9,063 | 95, 29¢ | 99,450 | Ao4, 880 | 403,001 | 403, LY
Ve:; 21,156 ”Fdr,, 995 | §, 954 A0L 545 | 448,064 | 451, Gy> | Aqd 41T | AyF, 354 AS0,9%50 | ASL,531 | 453 0%
! ng; 4,450 6,91 | 34,854 | 4o, B8 AA906¢ | A54,843 | Aud AFE | A4 324 4§0,830 | 452,594 | 453 017
r_v2 5 4, 369 40,499 | 14 6$2 | 48385 | 24,310 | L3, €49 | 1S, 2%2 | &6, 335 | 23,018 | L4315 | 27393
VQ . 3093 A8,64% | 26,928 | 23,004 | 39,045 | L3 240 46,245 43,490 |49, 4Fo | 50,04y | 50,457
Vo, | 2626 | Houho | 40,683 143,351 | US| a8 |48 45 | 49,288 | 49708 |49, 928 | 49, 931
Vis A8,43C | 8,uSY | 55, 484 | 69,206 | $9,59¢ | €3, 065 35 29L | 99, 4So | dod, 180 | 403,004 | 403, 235
Vig L 9698 | 40,499 | 44, 652 | 48,383 | 24,342 | 13,649 i:',—d,z 26,3%% | tn o048 | 21%F, 340 | 2%, 335
V{i,o 0,409 0,223 | 9,320 0, yo4 | o, 4yé6 0, §46 0,£§% 0,§*% 0,84 |9, 597 o, {95
Vgu 0,403 0,213 | 0,320 0, yoA 2,uLeC o, $46 0,53 0,5¥t | o034 |o0,597 0,599




EFFORT :M ichague niveau el pour chaque Voile

M (tm) Seigme Lolc;]il-udinol
}vm:it:'lgcs (0 g 8 7 6 ¥ 4 3. 2 1 RDC
~\'/V, Lo mA | *9 628 | 456615 | 263,068 345 00 | y99,49C | 624,983 | #60,53L| 902,560 | 4046 404 A490 oS4
V‘,-tj._. A0 o4 34,54 | 64,448 Aoo,fsz A45 4L Agtf, 949 | Lyt §43 | 303,040 359 601 4Ab#8F | L4 435
Vi | 533+2 | 4ey 450 | 322,%20 §24,3yd | #52,048 | 400%, 383 A2fA 488 | A566,640| 435G 005 | 2154, 617 | 2454, 025
V¢ T-*‘Jjuo 243 41 |45,090 | L, 333 | 4444084 | AUSL F2E 4933 90S| 2320,HS | 2953 d1y | 191,850 3634, 053
F”vtj'_;, 7': *‘sz 243,418 | W, 090 #2553 | Ad4y,0H Au8LF2at | 489F 9| 4520, H45 | 2153, 214 5191,850 | 3¢5, 033
L L
‘( *V(* E_’_‘w_.‘_éi-j us, 552 | 85,545 | 43,253 499,428 | 264 211 | 339 HyL | 445,443 | 432,3F4| 534,349 6y9,38¢L
N wyo ?Aé 1/14 19,628 [45¢, 028 [ 4§3,068 | 365, 0%0 |19, 47¢C €24,939 | T6o, S8 | 902, SL0 [A0U6 101 4490, 051
! VE?; ?40,40-4 34,454 | 62,428 |[4o0, 752 | A4S, 4t2 484,949 |2ut 9Lt | bod 040 359,602| (46T | YH, 135
: Vfa 53 42 | Aby, 150 3 Ho 520,544 | 352, 033 | AsoF 383 A284,188 | 4566,610| 1959, 005 USL, 619 | A §4,0%5
r-—~ Vg)galq',z,u 43,532 $5,5%5 1%9,45% 199, yas LG?! 44 | 339,42 | 445,443 yéz, 6’1‘(;, 514,367 | 643, 99¢
'j.“ _V/_)w 0,53 0,953 | 4,54 3,022 | y 360 | 5 840 F 428 |9, 08¢ | a0#80 | 42,483 | Ay LT
‘L V2. |92 0,953 |4, T34 5,02, |y 360 |5 840 |Huw |Gof |40, Ho |42,0d3 | AL AL
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ETUDE AU VENT
. Ay ko c/,cmwriu]uu (uigc ot ucwe) sonb dounees par NYGS
. lopenk st amimill 4 du }forw A&a&'?umw{‘ a_/(?ésﬂy@ Al Y
Cons tricekon eb donk &h&o%a&(norma@é aun effime_n/:{)
. L C,om[\,orizmn[; de Q’mw.—agz, dan L diiechi /oafaé&hﬁ ~
D'ackon du wvent, et Colii dune Comaol verkeads encasbrie

au A4l ) Awwmue & unc p restiom rz/'aa.Lb;._ Adur 20 R oubean .
le went Correa /Dona/ R Un f)Le:wm_m- m’éra.[v;!r'c, melawt en
mow e ment L dtrwclure ruitonte Caraelerie par Aa

periode propre ondamentale ( dv Lordre de guelgues second) .
'acker du vent de pewd e

o la vlese o vent

x la @a,teﬁau d Yo eruliackn o de A /om/oorﬁbm
el'e naemble .

o LemUacement de Lielement couderd daw i Cowtracko
oF de o orientalim par m,/o/pn‘LL‘ auw  renk.

v Do dimentiina  de Llelement considers .

" %rm de f.(_ Pa,rn" - -Q’e/c:me_mé_— C P[_d_ﬁu... s C’A?K—Lée. _._)
Pre.s‘.s‘ion a{ynamf?ue,

On oo b enm;sa.ga/ dan nos C’&/Gu./f e prw/ﬁ afgnamféfw_

a{on,u.é : 2
Cf p A qz _._,/\23 V= vitese de vent

V ebauwt ui Connue . otermine g par ‘QL "“pl_&d"ﬂ em/);'rd?u,L,
?—: km. kls . g C]

IH

k/m: C-Ccipf{a:&b&: fon auk L—’OM;A/Q de F’ f’fﬁ& de e LdcPece.
: /



123

k’S: Cm:lp{f'ciao& tenaut C,Om/z(Z de e'effd: de ke .
g: Cmff" »{‘a(_au,t— amn/,a lea o[&»cm‘m de Ya A«ufaa v U e
%: fpresion c/gn.amf?cu_ C{?L«M & Une ém(‘ew- H auw derus de

H+18 : oo
7!-!: 4,5710 + G‘/Gnnfm enbre 0t bOOM)

H+6o

9, Yo t:zla/\//m'2 - Fo ég/mz - p C%ﬂ.am;'?bu. di bae (~ j&ol\:u{‘ur)

Aehons du venk
lu Qcﬁém GJM vent Aur '&4 6{2}&%"205&4 /Da,u{q e une W?‘ruc&}a

admelbent une recu Ok auke %omdﬂﬁm 'R det b dozelo

5

eal gg_ura./e,mu.lr eelle du wents.
Celle Ruuwltawfe R 4 éiicaom/po«_ en 3 Foreew :
_ Tracnée T : aebs &M}oméa& dave bo dunicbhin du vent
_ Derivee L. Perpendeculadis @ T | dawb [Lou
-201(5,0 whal .
_ Portawee U . acleo ascendark (a(w.cfln U{r{ICa.fe)
produit uu c-}ﬂfel- e Aoufevement et epentuelle menk

-

e e#’c&— dr rempersement.
1- VENT TRANSVERSAL
perpendiculaie & ba Grawde face (20,645).
. Notre Duvra.gx. et ,or&m.a.fc7u_¢, Z  base rcct‘augufm
dont be Lautear 4 >30 m (m 31,95 m | acrebere

ComP A

Lea &g(u Ny 65 Afm/[»&'%‘ee; o Aonk pas awﬁ'eiéfa.
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' ( VMoo j\:_ T 15 4 i '
? I il + s 278 - 44 193 ¢
1g? f A0 ;55_ T A5 44 -
2= Y 4 M.Z ’ + 2 0,996 -44 Ffﬁ/u ~+U’)
vVl d3 £ E C}-Z

r g 10,9385 15 49¢ Lo
B~ dat "= T 2ER g 491 (1 )

. o . 10,73S 15 43¢
- . - M T; i / ’ !
H‘L . ‘84_«]-1 & E + E - 44’714 (3443‘34-"4({14:)

:I ’ 4,4?5— / ‘
Ld = ‘(jﬁ + M, OG + T j_gt_:j_é_«{{*f:ﬁ (%+‘d'4---+ :o)

/ . Ao 415 o T 45476 I
?,. gu i DE il € —444—7:[(3{4;' ‘3«>

A p,_ e-m -pA M{abm edt nu e (gkemﬁemut) =5 (a’jz:o

En M"LM“W Mc o T f\o.»\. Leurs velewrs o 0 A ek
lﬁl = /15_”{:{‘7 H;-— #'2':;'06/6
2.

fi = 45499 914 44499 4’ - 651,600 /€
By = 15497 45 + 44,499 (4,4 4") - 651,640/

ys'r 15,4194 34'+ 44,199 (Ef1+72'+%> - 4441’9"20/6
fdé’ - 15 194 ‘(15' + 44 499 (34’—# Yo o %) - ”’7'2'2'1634/6

B = A5 AT Y s 44,499 ()5 f) oo s Yo) - 2378, 92¢]€

e AT gy 4 a4 (e ) e
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/ ! ; ! ;‘?
?ﬂ = /1514:11 ;7’ -+ /]‘4, 4:{\;{ \i ‘5{1-—*-——-1‘ gq> - {4“@;5:{2/E

Goow A5 A9 Y s a4, 9 (4 Jy) - 4636, 9%4/¢

g!; = A5 417 Y 4 44,497 (Y hs g) - 5424, 399/ ¢

% < 45497 Y+ 44, 177 ( A g’;) . 6-224}’/35/6 = 6

glaydém a 44 un-a-bﬂ‘d 11 (nconurts . Qﬂdo& /SM, orocuatew
Cﬁcrm'u’_ !;)%rmaﬁqtu_- QTC)~ JVO(M o[pu,tu_rm 3 ‘g& ﬁfﬁm
de e CLCLPI"I‘re, Lo /Dmgr-a.mru, en Lﬁlwﬁwa_g,& 8481.C>

54 = 0, 165093 o°

;. 0449462 10"
as ‘

-
Y = 093351 Io
4 0 995024. 16°

4¢ = 0, #7239 10"
Je - 0132466 .10
4o - 0, 444440 . o

4 - 0,152662.10

0158899 . 10’4

ag
o
]

94, = 0159342 16

by vobufios eumulets i -
g;', 0, 463043 .155

Y- 0616535 /&55
Y, = 4350106 . !0-5
vagz 2,325430 . lfs
s = 349¥52 ./0_5_
Y, - 4,?.25/!30.40“5
td:;z 6 269250. !o_s
g{—: 4,795 3 0o0. Iohs
s - g,314790 . 1o
5‘:___ 40 993310 . lo
'~ A2,4904fo . o




_
Curatuaien dle Mo éen

=

"V i : ‘.' ! R
sl arements Llrpaleurne OE€L Linfg g

A . = Y 4
Mﬂ= "ffex,t—z_{lfﬁKr,;:U-.;M' - -+ Y \

a0z gn-1 )
My=o . My 34,924 tm
M, 5132 £nm , My< 39, 404 4o
M3z - 42,939 4m . Mg= 35,691 £m
Mg< 19446 £m . M. 36 492 £m
Ms - <4 317 tm . My = 37,415 tm
Me - 2,499 €¢m  , M,- 42,217 tm

.Haren\xuh d&%&iwd cJu ﬁ‘»&a,ua,

M- -4,651 tm . My = - 34400 tm

M, - -44,450 Em ; Mg . -35 1309 tm
M3« - 20,655 tm . My. -3%093 tn
Mg- - 25503 tm . M- -36 569 tm
Ms. -293%0 tm . Muy- - 34,999 tm
Me= =32,306m M- « 42,219 tm

Ma= Ment- 2 (K k) (gl g+ s o))

IQL_'&a,xkbh CJEA rnomuﬁ ‘Oﬂr'&i &eme/':{ de M'ﬁfeu_p[/s
cafbrcent de wparkbon . f. = o
4

21,
Fom it w8 ’
B A
§,= 0,141
«sz 0,1534 |

leg mom.ux.h’ Ao Uc e auk Zd 3 Cﬁl.nu_»;ﬁ ol Juc-‘ypmd Aot
donne’s dans b Aatlow wivawnt -
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Momenk  sollicitaut ([ 3 elemenk de re:fend -.
ivess]  am M M, M, M F unide
Msup 0,000 0,000 0,000 0,000 Em
1 Minf | -4,651| -0049 | -4099 | -6,529 :
Msep | 5 132 0,036 0, /2.2 4,994 , _
2 Mwﬂf - 44950 -0,090 —.,2,030 =12, 573 #
Msup | 42, 93% 0,079 4, 124 11,040 "
5 Minf | 20,655 | -0,426 | =292 | -44,629 .
Msup | 49,446 0, 113 2,700 16,339 '
4 Min{ | - 25 503 | -0 155 | -3,5%6 | -21,964
Msup | 24 311 0,14 § 3,429 20,953 s
) Minf | -29 390 | -0,499 | -4,141 | -25,064 ,
Msy | 2§, 499 0,194 | 4 04§ 24,319 ’
B Mind| -32,300 | _0,199 | -4,5549| -2%,5¢6S 2
Msup | 31,924 0,493 4,993 | 29,043 ¢
1 M,‘#’ -39 400 —o, 210 | -4,350 | -29,359 v
Msup| 34,401 | 0,208 4 %0] 29 1oz
8 Mind | -35,%04 | -0 218 -5049 | -30,558 ’
Msu, | 35,694 0, 218 5,032 30,4959 v
-9 Minf | -3%093 | -0226 -5 224 | -31,633 P
Msup | 36,564 0221 5, 400 30,963 y
10 Mind | -36,56 | -0223 | -5156 | -31,20¢ p
Msup| 31,485 | 09,229 5295 | 31,390 Z
I Mind| -31991 | -0195 | -4 509 | -24,219 ”
Msup| 42,204 | 025§ | 5962 | I 0l ¢
jz Maf | 42,281 | 0,250 | $§962 | 3600} *




fork traucnanls ¢ momens, d'ercastrement dam b Lincous
liteanw @ -inteau (D
Fo < 55&:{_{':+;¢4£2‘53ﬂ Fo= €% (Geabsly)y
4l Lo a3 o
f, = 0750t fi= 2,537t
E = 2204t F= 6125t
£ - 3333t = #139¢
Fy = 4, 961¢ fa= 14,76t
Fo= 595t Fo= 49,J03 ¢
E - 6156t F- 20, 161¢
F = 1341t = 21,929¢
F - 9,760t f- <3 4J2¢
= JoiSt fo= 24 123¢
F,= 0,002t Fo = 24, 120¢
Fo= 3,915t Fp= <3,034¢t
Mef ﬁ% = 02F MEL‘; E,-_% = 6,365 F;

Nowe rsummme  [lus Eard Dy valeus  du #-—h Pranehank
ek Ly momente d'encaakrement dane L éa‘m{'ca.ux_, d ana
un Aatlau. :

Ef#}r(:s verteaun (N) dan b hminke du refend.

NeoTE . N TER) S M. -ZF
JVO{M céomlu Qja-&m.:.w(- '&4 U‘U&Lri C{u (4 Tpor[:f
we L h e aua (N) ds Uiy efemenls de 'ﬁ—?ﬂ&cdr dana

dee ot aux -
On U{,Li:}pb'c,- A -QA. QﬂM J,u. voile que

M4+M_2+ Mg + 2N1C 4 2N Cy = M ext .




A- €:f£or5: fromehaute ek Momenk

djen CM/_FC,m en(j

dans le¢ Iinteaux

Linteaur | Niveaun| 1 2 3 4 5 6 7 8 9 0 1"
Fu | otso | 2219 | 3433 | 4961 | 5965 6,956 | 4,341 | 4,361 | 5,085 | hols | 4913
1 Feumule| 0,350 | 3,139 | 680 41,33; 449,496 | 24,552| 31,900| 33 663 |49 Y53/ 55,135 | 62 553
M tm) oAto | 0,62F | 4,394 2,366 3,559 |4,910 | 6,310 | 4934|3559 |11 161 |12 %1
FE |2539 6025 | #,139 (44,306 |49, 503 | 20 161| 24, 929| 23 112 29,129 | 24 120 | 43, 034
2 Feumule| 2,939 | 9,362 | 20,501 | 35, 30%| 53, Mo | 13,291 93,200 | M3, 332|142 51| 166,¢3) 179,6¢5
M (Em)| 0,926 | 3,449 | 1,4]3 |42,334 (19,375 |26,944| 34,9443, 23| 53,011 €0, .20 69,221 |
2. E{{ork werticaur (N) daw b dominke de M’_feuo/
NI wequx. 1 2 3 4 5 6 7 8 9 10 ) I }
F @ 0,50 | 2,274 3433 | 4,961 | §,965| 6,956 | %,349| 4968 | 1,005 | 3,002 | H 413
F, ® 2539 | 6§25 | 1,439 | 14,506| 41,903 | Ao, 161 | 24,929| 23 192 |24 129] 24 120 | 23, 034
Ni_ ® | o015 |3139 | 6330 | 44,134 44,496 24,551 31,900 | 34,€68 | 4%,753| 35,035(63 553
N1 » 1,604 | 6,225 | 13631 | 33 4% | 35314 49,19 | 63 300 | 33,914 | 94,958 110 95 126 112
N3 & ~2,539 |-9362 |-, 501~ 35 309|-53 410 |13 291 |- 35, 00|~ 111,302|~142 51! |- 166,631 |-189,665
Vexd:  0,25]+ 5,96} 436 003 4 2x63 553 % 0,654 2x 4199 6655 4,29 = 614, 249 ~ 614, 24 J

Lkt



i
s
i

Vtg & Ve,
- _ =

Coratteraguts  Geonulidiguie

| i/ ]
bic 035m , Li= 1446.06° »°
.9_2: (9)50 m . I.2= _:’023 f-cﬂj m‘-?‘
Iy 354m Ty 4,144 m .
! J 3
a = 0,33 m . ) ‘ _
4, = Ay = 5,445./03 m4 .

b S 0,93 m y

E?f:&'b framehauk ef Momunk exheveur en @[\4914,; ni e au

- ———m

nv. | H @) T® | M &m
1| 23993 | 23443 0,000

2 | 24429 | 45,199 | ¢4 368

3 | 21,089 69, 214 205 699
4 | 1149492 | 36,925 | 404 544
5 | 14,009 400,135 | 653,944
6 | 40,917 | M1452 | 942,554
1| 7703 18 956 | 1262,424
8 | 5205 4124 461 | 1604, 633
9 | 3044 124 505 | 4961, 73¢
fo | 4,404 42}, 909 | 2329725
a | 0369 | 429247 |269%,994

caled de coeflients Ko ek K

a3

b

:3%%;_' (Q( + A+ é;_)(ﬂl-ﬁel)

K, - 3E4 (2 £L>(Q+Q,_) - 00959 €

00§51 €

'36';‘7* (ﬂ,z—r 2b+ pg)(bqtg_;) = 4342 E

a, 04. Q-M(, :
T=-49 2} t
M= 30631122 (Tm







w /7 ] =
Neg= — (£g + < ¢ b+ by = ¢ 272 E
- i 2 -
F
y nka b ;
._,‘/_ m.%hf - .
0 402 - cJ3 .
f y ! A ¢ 0L 7 ¢ —+3€ ; ‘ ,
U = U -+ Y] 4 P~ ’ A u \ \
FN=-y T i —— = “ — B e | GF
pe r - s y . #‘6
Un i € E { ?.2 dn-t’ !

dm 4 J(;;f’:’?"em.c a’ffﬁyuaﬁm Suipank .
gft 4 ¥4¢ 3 ~ 43,5/ €

2 1

y! = 1,896y - 0,36 ¢ _ 54 45 /€

'34' = 4396 ys - 0, 396 (‘3;* (%) - A22,601f€
do= A BF6 Y - o He (Y 4/ v ) - 212, 5k [E

o= 4996 Y. = 0,896 (Y/+ 4+ Yl + 8 ) - 220,908 | €
Yy = AT 4l -0 596 (Y4 s 45 ) - A3 103 /€

oy = 486 Y, - 06 (Yls s Yz ) - 596,454 [ €
'5;‘3’= 4196 Y - 0o X6 (Y st 4s) - V16,942 €
}j,; = 4, 9¢ gg’— 0,996 ( Y e sz) - J63, 424/5
4, = 1,896 i o He (Yl 4. - 4010, 039/

Gy = 416 o o He (Y '+ n 3:0') . #450 939[€ = o
Solubime du A_%f’c:u :

-4
- 0402444 . 16" Y= 0341414 . o
34 = 0419405 . 16°

1

!

di
4’2o 453340 .16
“ -4 -4
Yy = 0,2¢0009.10 dy= 0.937%6¢. 1o

4y . 0435694 16"
Yo = 0339084 .16
4’ 0,214364 15"

Y. 0214963 .16
yo - 033665 . 16
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EU&Q{AQ bﬁh d’(/ﬂ W-mh_p‘r-f

Fonement tucprioan du fikean Parement siuForcenn
Mn <= Mext- Z(Kﬂk’)( ‘cf;-f-nr %};_J Ma = %&—Z<K—+k’)(zf1'4..+2;
M’ITO

'N”J‘—“ - ##,884 (?m.

M2:~40,5736m. My = - 129, 119 Em .

My = 41,214 Em . My= - 156,006 tm.

Mg- 42,959 Em. Mg- _ 493,950 tm.
Mg~ 4,950 Em. Mg _ 434,691 Em.
Me - 04,439 Em. Mg < - 489,555 Em.
My= 430,252 Em. My= - 475,645 Em.
My= 453,617 Em. My= - 499, 240 Em.
Mg= 197,993 tm. My=- 153 529 tm
Mip= 242,424 Em. Mo _ 91,063 Etm.
My= 293, 901 tm. M# =+ 60,395 tm.

Mig= 431446 Em. Mig=+ 434,416 Em.

Qﬁpmﬁbf» des momnlﬂ Auwr @,« e.femm[i du rc’f&w’

f - L

2 1z

fl - A5

s _4
dm § § - 291510
5= 0 9994,

Wom 14 WM Ma QA P a’am @z Qg,nu_n,(‘,; ole
Ju:fwo{ dam 4 Asleaw Luivant .




Meme e tlements  de xmwwn-
W.\RMTI M 1 Wc! | Zw lmlﬂ\r 4 _ Unoe - |
| Msap | 0000 0,000 | 0,000 o000 | & |
_vu (M| -H | -0 00) m-,pﬁw 11,058 |, |
Msup | -40513 | -~ 0,004 | -0003 | -4p 540 :

N 23% -124, 49 | -0,013 -0,037 -4249,093 ‘

u Msup | 41, 214 0,001 0,003 41 241 ,
Minf -456,06 | -0046 | -0,045 - 456,039 .

4 Msup| 42,959 | 0,004 0,012 | 42,946 '
Mud| - 193,950 -o0,049 | -0051 | -1¥3 79§ )

5 Msup| 14, 950 0,00 0,022 | 74 92§ .
Mif|-414,64 | -o004f | -0054 |-114 616 .

6 Meup| 404,439 | 0040 0,030 404, 40 ‘
Mind -419,5IS| -0,019 | -0,055 | -1§9 527 ,

i Mswp| 4130, 252 | 0,013 0,037 430,243 ‘
Mud |- 107 645| -00/9 | -0055 |-1§ 518 .

8 Msup| 153,613 | 0,015 0,045 | 153 §Y1 .
Mt | -119 240| - 0,01} ~0052 | -199 156 ‘

g Mcup| 494,993 | 0,04} 0,052 | 499,940, ,
Minf|-153 52| -0,015 | -0045 | -453 441 | .

10 Msup| 212,421| 0,021 0,062 | 212 357 ,
Mind|-94,062| -0009 | -go02f |-91035 ’
Mup| 270, 309 | 0,0 0,04 | 27 3.3 \.

I Mmnd 60, 31§ 0,006 0,013 60, 370 )

7 Msup| 931,416 | 0,043 0,126 | 434,211 :

base | Minf| 431,416 | 0,043 0,126 | 431 294 ‘
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| Eorts vobicane (V) dan b chments de refend

Ni- 2F
Ny= Z(h-F)
N3= -ZF‘{’

E{ & ‘gu{, dic wile m w,u# qut:

M’J‘—J- Ml +M3 + X N1 Cq + 02/\/3@.:, = M{_x,{—

o

. E:&ﬂﬂ'ég H“‘*ﬁé—i‘*_’[fﬁ_f; momeu b dencastrement dan L z@i.~af'u4w_T
Linfeau @) bateau ()
fis %% @142614&)35 f = E%(Pl_f.zb,&) /N
f= 502541 06 4; F= 4409043 339 4/
doc . F= 5441 ¢ doe . Fy. 44431 ¢
- 7, Y6t = 21606t
R~ #1059t 6’ 3 ook
f5= 14,322t Fy = 4o 155¢
f« 44,151¢ Fs- 4§ 407t
fo = 19,431¢ fe - 54,412t
fy= 24,097 ¢ - 89 09¢¢
Fy = -24,3565:,-@: 24 909k E’T= 61693 ¢
fio = 20,056 ¢ Fo- €1430¢
Fir= 49,441 € £, - $6,233¢
Me £2 - oq5F: Fi = 40,491 €
Me = 0465 F - E_%




E.ffon’;; hanclaan/:r ek mOme,nH d'enca!/-rcmené dans fc; [,,5&40,(_

|

l

PN - 'l
| !

{

Linteavx | njweaux| 2 J 4 5 6 7 8 3 [ 10 n

F ) | 5141 | %06 | #,051 | 44.322| 49,450 | 49,431 | 24,091 | 24,99 | 21,908 | 20,056 | 49,447
1 Foumulee 5,147 (42,153 |23 910 31,232/ 55,390| 74124 | 95 191 | 119,034| 139 303 159159 174 je ||
M(Em) | 2136 5,334 | 9,923 15 Y66 | 22,939 | 34,051 39,997 | 43, 92¢ 53,9(47;55,344; 12,335
F () | 4443121 606 | 31,000 |40,155| 43, 107 §4,412| 59,03¢| 61,672 Gfif..?olﬁ'é',.a’j}:z#o 494 J
2 Feumulee| 14431 36,031 | 64,037 | 107,192 155299 209,971 | 264,171 (330,549 | 32, “5779"441,41.:'|'4x(:' P03
ML) | 6410 | 16357 |31, 12 | 49,344| 2,214 | 99,541 [125,04 | 153 F05| 112, 2o 4"“‘“5’“”'&"’*?}
Eflorte verbioawe (N) dans lee elemenk  de refend |
N vedur 1 2 J 4 5 6 7 8 9 Ji 10 n ] |
F, (0 | 5441 | %06 | 11,057 |14.322| 17,151| 19,434| 24,079 | 24,996 | 24,909| 20,056 4,441,

Fa W) | 44431 | 24,606 | 31,000 | 40455 | 4, 1 | 54,412 59,096 | 64,692 €1,430| 56,437 40 491
N1 &) | 5441 | 42,053| 23,910 | 31,232/ 55 380 | 14141 | 95198 | 19,194 139 lo3 | 159,154 174, 30,

Na &) | 9214 |2314| 43 14F | 65,960 | 99,909 | 134,960 | 172,939| 212, 655|252, 16| 213,35 3 ‘[_3/4,493 |
N3 (&) |-14431 |-36,037|-67,037 |-1o7,492|-155 299 |-209, 781 |-261, 17 | - 330, 549| -391 99| - 448, 212 |- 986 T3 |

Verid, .

431416 + 2. 143. 0628 + 2.488 F03. 24415 = 3063,42,& ~ J068,822¢ e Mexts |

|
!
|
)

€S
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vag j stj
? . Memes Ca,ra,C‘J‘&h)o{Cﬁuu %M&ng que Vig -
cMair le momenks et done Ly wotabos olans e o{i—’ﬂ’faenh
niveaurn. Qf}:-ﬁ/&ené.
Eflorls frauchaule e Momeok exteriours en chaque niveas
Niveawx | H &) T & M ()
1 4 99 4 969 0,000
2 5,230 10, 199 14, 261
3 4,453 14,652 43 532
4 3401 11 353 15 S§3
5 2, 961 21,313 | 43§, 254
6 2,305 23 619 | 499425
7 7,653 25 292 | 269, 24
8 1,102 26,393 | 339,342
S 0,644 23, 018 415 433
10 0297 24,315 | 492, 994
11 0,07} 27,393 591, 36§
12 il bas - 27,393 | 644 919
Defer minatim de K
Ki= 0065 €E
Ky= 04944 € (vorr Vfa)
Ki = 0125€
K, = 06Jo €




. ui s Mgy 20355 1943 4499( g4+ Yy
un E c ¢
Yy~ 15,171y, - ¥, 800 [ €
Ys = 45 A9y s 44477y — N, 645/€
Yy = 10,177 Y, + 144,477 (§/+4,)- 6%.249[€

%5_4547#5,«+4444:1(74 g, + 3) 1207, 044 €

o = A5, 17T g+ 44,477 ( Y+t Y, ) - 1§20, 943/€
%é = 45197 4, + 14, 474(% tet o) - 2516, 326]€
4o = 15, 143 Yo + 44,197 ( g; et YY) - 3212,9]€
g = 45,117 4 + 41 199 ( Y, 4+ 94) - 4072, 26¢[€

o = 15,477 fa+ 14, 4:1:7(3 P g” 4593, 575/€
- A5 AT i+ A4 AT (4o o) - T 152]€
g s = A5 grs A4 AT () v o) - 6576 131)€

auvee g;zz_o

Solubions du Atfafeme .

g = 0496704 Io

' = 0,4752£34 . 67
11

4: = 0 995.212.16"

dg= 0 10305 .10

Yo _ 0423945 .16

/ -4
Ye = 0,14045§ .o

-4
‘34’= 0,152 §§3 . lo
g = 0,161951.10 ?

s = ° 169028 .16 "
-4
3:; - 0169409 .lo

-4
tcj' = 0 460655 . 0
11

d1g= ©
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.EU‘&@LCL&PJ Ju momenH__
_Igarme_nﬁ —d(.LP. des ﬁ‘néewm
M = Meat - TUAE)( Y+ 1)

M1 =0 |
My =0169tm | Parem ewL; ,mqpe,u.w, |
M3 - 43 641tm Mn = Mexk - 2 (/<+/<)(g,+..439
Mg = 20 226 m M1 = - 5,092 Em

Ms = 25 Fo7 tm M, = — 15,593 tm

Mg = 30, M1 Em M = - 21,125 Em

My~ 33, 513 tm Mg~ - 26,369 tm

My= 36, 105 €, Mg - _ 31,051 Em

Mg 34, 119 tm Mg= _ 34,203 tm

M= 38, 991 Em My= _ 36,426 En

My- - 3 594 Em
Mg- _ 3§, 650 Em
Mip= — 3§, Fo6 Em
M= _ 33 381 Enm
Mg~ 44,740 Em

MH = 33/ 6”&:”
M/.Z"- 44, 740 trn

sz'pa}Léi&m de momewld Aur Yo elamank de re#o&:.c‘

I¢
-fL - ZI

dm . f = 6,099 10°

iz: 0,141 ; fs-; o ?5‘34




Moment sciic: ies 3 elements de redend
m - M M B M: M3 unike
f EMSuP 0,000 0,000 0,000 0,000 Em
M| -5032 | -0048 | 4441 [ -6 g06 .

R-M.S'up 6,169 0,03 T 0, 1o | s265 ;
2 il )

Minf| - 15593 | 0095 | -2199 | -13,307 '
3 Msup| 43679 | 0,013 4,929 1,633 .

Mind|-24925] -0433 | -3071 | -41¢25 '
4 Masup | 20, 22¢ | 0,123 2352 14,938 ,

Mimf | -31,051 | -0,464 | -3 002 | <23 014 '
5 Msup | 25 %07 0,157 3625 21,938

Mind| -31,051 | -0,193 | -4378 | -26,499 ,
6 Msup| 30,419 0 14 4246 | 25,F2 ,

Mnf| -394 23| -0209 | -4123 | -29113 ,
1 Msop| 33,513 | 0205 | 4,735 | 21,660 .

Minf | -36,426 | -0,222 | -5136 | -34,086 ,
3 Meep | 36,105 | 0220 | 5091 | 30012 ’

M,,-,f -34,134 | -0,431 -35,340 -32,32¢ ,
g Msep| 37,9147 | 0,231 | 5332 | 32,213 /

Mt |-3%670 | -0,236 | -5,4952 | -33 001 ‘
0 | Mse 31391 | 0239 | 5471 | 33,193

Mind | -3, %6 | -0,236 | -5,950 | -33 032 '
(1 Msup | 39,68 | 0,242 | 559 | 33,§% ’

Mnf | -33011 | -o,20% | -4,717 | -2, 914 ‘
12 | Msep| 44,940 | o, 273 6, 30§ 3%, 1§1 '
base|Mind | 44,740 | 0,293 | €301 | 33, 111 '




Q:f)ﬁorh hanchank ek momenks dencactrement dans les linfeaux

Linteaux |niveaux| { 2 3 4 5 6 7 8 9 10 | 11
F (O]0199 | 2,418 | 3945 | 5249 | 6,307 | 7,149 | 1,774 §,220 | 7499 | 3620 | 1495
1 Frumulee| 0999 | 3317 | 7,262 12,506 4], 113 | 25,960 33939 | 41,9.59| S0.45) | £9,08 | 7,253
M) | o110 |0662 | 44522 501 |3963 |5,192 | 6741 | 1392 | 4052 #1916 | 13451
F (0| 2633 | 4,243 | 41,793 | 15,6501 45 121 134,329 | <3, 216 |4, 532 <5, I¢3 25925 |4, 39¢
2 F eumale] 2,613 | 9,900 | 24,673 139,323 |56, 144 | 97,43 |100,619 | 4125,221| 150 51 199, 309| 200,75
M (tm)| 0,919 | 3,614 |94 | 13,623 20493 21,491 136,751 45,406 | 54,963 | 64,353 | 13,257

E{forks  verticaux () danc les elemenks de redend

N e Qun. | 2 J 4 5 & 7 8 9 10 | 11
Fr @ | o108 | 2,411 | 3945 | S04 | 6307 | 4,441 3,799] 1220 | 1499 | 1,620 |4 HS
Fa ® 2683 | 4,249 [ 11993 | 45,650| 11,721 | 21,329 | 43,216 | 4,632 25 363|857 24 39¢
N1 © | 0899 | 3317 | 7,262 12,506 |15, §13 | 25,960 33,739|41,959|50,458| 59 07§ | 69,253
Nz © | 4984 | 6,513 | 194n | 24917| 37 331| $4,513 66,950 | 13, 262| 400,126 | #7 231|133 432
N3 & |-2613 |- |[-1,773(-15650|-11 124 |-21,329|-23, 21¢[-24, §32|-25, 3 ~20725|-24,39¢

Veri fcato - Mi+Mgs Mg + 2N Gt INy G = 650,013 tm

s

Mext= 649 219

86}



p—

-V

|

.Memes caracterichgque mec/;h'ciuu gur Vi,

F4orke frauchauks eF momenks exterieurs €n chaque nivtan

Ni ireQuex H ©® T ©® M (Em)
. 4 20} 4 20} 0,000
2 4 434 §,645 42,080
3 3,711 12,423 36,194
4 312§ 15 551 32,545
] 2,542 13,063 119, 176
€ 4,922 19 915 169,014
7 4,399 21,314 226,374
8 0,933 22, 319 LH,74¢6
9 0, $46 22,163 351,99
10 0,254 23,115 | 414,413
1 0,06¢ 23, 111 473 753
12 (bas) —~ 23171 550, 212

, Ly rotahbing Y

, , 10,715 gy Byl
o= G+ M 2T 3 T 8% g g (i)

Folubim du Aigetime o193l 06
I —5 G ) | -

J'= 0149633 . o j /. 012936110

g = 0,4027-‘!3-!55 ) & 0’436 6
0657243 .6° A
! - 0' '

-4
3 s g’ = 0,143340 - 10
/ ¢ .1 3 =4
4!+ 011341 0_4 , s - 0,143359 . 106
= 0[405-0'2’3 ‘O . 0

/

-4
Yo . 0,135953.66 | Y. =0

~
-_—
[}
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Moments sollicitant lec 3 elemente de refend

N | — M M | M. IME Unite |
1 Msup | 0,000 0,000 0,000 0,000 Em
M |-6852 | -o042 | -096¢ -5, 047 ,
g [Msw| 5221 | 0032 | o951 | 4462
Minf|-13,216 | -60¥1 | -1,§63 | - 14,299
3 Msup| 11,595 0,071 1,635 3195
Mind|-15,502 | -0,113 -3,609 | -15 F90
y Meup| 49,192 | 0405 2,41f 14,63}
Mind|=-22,%43 | -04139 | - 3,222 | -14 443
5 Meup| 4713 | 6,133 3,071 13 590
Mind| -26,312 | -0, 460 | -3Fl0 | -22,455
6 Mewp| 25529 | 0,156 3 600 21776
Minf| =21,936 | -0,496 | -4,0%0 | -24,694
7 Msup| 21,4924 | 0,193 4 007 24 254
Minf|=30,721 | -0 41§ | -4,396 | -26, 303
8 Msup| 36,551 ¢, 1§6 4,308 26 072
Minf| -32,04) | -0,495 | -4,519 | -29, 350 ;
g Msup| 32002 | 6,495 4 512 29,311
Mnf| -32,922| -9 00 | -4,614 | -27,945 .
10 Meap| 32,795 | 0,201 | 463} 21 073 ‘
Mind| -32353| ~0,200 | -4,61§ | -27,95 ‘
1 M sup 33,5—7# 9,205 4,43¢ 2§ 663 ¢
Minf | —20630 | 0175 -4,042 | -24 467 ‘
12 | Msup 31,158 | 6,231 5,338 32,309 ¢
base | Minf| 37,959 | 0,234 5 339 32 309




C4forts hranchanks et momenks d'encastrement dans les Linfeavx
Linfeavx | Niveaux| | 2 3 4 5 & 7 8 9% 19_'{ 11 E
F (] o162 | 2,099 | 3394 | 4445 | 344 | 6,052 6513 | 695 | 7,192 424&6443
1 Frumule| 0462 | 241 | 6,455 |40.600 | 45,344 24,99 | 21,519 35,535 42921 | o, ow 56,940
M (to)| 0452 | 0,562 | 4231 |2420 | 31 | 4,399 |$16 1,403 |1,845 | 10,004 ERUNE
F (O] 2293 [6M6 | 9980 |43,264 15,949 | 41,061 | 13,645 20,951 | 24,463 ::1_4_69 20,645
2 F cumule| 2,293 | 2,319 | 41,363 | 34,633 49, S12 | 65,643 | 15,218 | 106,046 123, 509| 148,211 | 169, 413
M (tm)| 0130 | 3,062 | 605 | 11, 546 19,369 | 23,960 | 31,430 |31, Yot |46, 541|549, 4T¢ |e.z 022
E#or/s veticaux (N) dans les elements de refond
Ni veaux T2 13 4] 56 [7]81[8 10 n
Fi (0 | ofer | 2048 | 3,344 | 4445] 5344 | 6051|6513 | 6956|9152 4,215 c:,a-«frl
Fy ® 2233 |66 | 3350 |13,264 |15 949|15 061 | 19,645 20,751 | 4,463 | 4,769 alo,(«?ﬁ'l
N¢ O | o762 | a1 | 6455 | 40,600 | 15 944]| 4,9%6| 1,579 35 535(42,729 50;;; 5% cmj
Ni (O | 3035 | 5571 (12,214 | 24,033 | 31,631 | 43,647 | 56709 Jo 510 | 34952| 99 256|114, 9f3
N3 & |-2293 |-6116|-9,9T0 |-13,264 -15,949|-1],061 |-13,645|-20,751|- 21,463 —zr,qeg-;p,mji

Veriffcah'n: Mi+Mg 4+ M3+ &N O+ 2N3Cy = 550,212 = MenF -

ISk
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CHARGES VERTICALES
les eiarﬂu Vet Caes | el h Combinam des cﬁarﬁu
fwman,cntu G et du Aur -‘—Lﬂrg&! d’ex/bélw'l'a&w S
L RPA “‘583* )y cfxarﬁu A g velbicabye | el
e Aerent dnimc. /(\AA /m,w Eio Covdieler ol
NE Powr L vwills aiee 2 b dbiriiburen s BENED
o noler Jur Les dLang vertkicale  nu Aok /‘»Ov: Centreed .

d'ni Lenitawce du momenh au niveaw ded Prumeaws
dun it llenants. & Lexeenlimunk ok A clarge
serkeabe n o e agu Raehny e i araan

Cet  exeenfrement 646. Jdi & Lu roa,lfzc:_'/»ahm den Dbt
au frawsfnt de e cAarﬁu.

En #’ait,a/a_m notre Cas, Ces eweenbremewls e provoguent

(zw dea  momenls Mﬁ @gm% ) U Gui nowu & wiedte
& Auﬁﬂ&r Jun /3 aLarge,d e sty At it
_T_&n:e. de OAVIboviCI . | : |
cefle f‘&oriﬁ, el clairerant ‘ i i
cx}ﬁ‘qow; da e Q'ouwagL | :l i

de M. DIVERS

l : [|
e‘ 1€
les excoufreccles €  Aerodk e, = 31

dleter mi ugea /mu]. 2 45&57—"’}% Ny N, L N3

I
M' = N:.e. - !
|
M_z,_ Nl.EL '

T ")‘/// o -7//*74?’ S T b~

|
|
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aLarju verheales rewenankt -..
..a Cchaqu uvvile
|

e cLarga douk  olonnren par mefre éucwu,
1. Voiles : V¢, ; Vig . Ve, . vﬂ‘

e Nieaw Lerraste
TD. /Dga,u.ehr = 5;33"{'-2,"2@ ‘K\B,o# ” 016\/5' » 016_‘1_2 -{_/nf’

4 $,33
P e 9,33 x 0, 36} _ 0 3] {_/,b&
S 33
xfurc[\arg,e, . 9384406 3oy gl 2 0,109 £/nt
4 5,33

dei G- 4040 £[nd . P. 0409 t/nt
. Niveaux 40,9 ... 4, RDC
P Ma,u.@_jwr - 0644 {-/M.Q

PPdu wile = 4,121 4465 ]t
533

AardargL e SR SRR %/m@
5 33

dme G- . 207} t/nt ; P- o0 144 %/m&

N8 : four e atre vl on 4o Dimile @ donaer
Ul G urme Do resudbals .

2_ Viles : Vé‘z . Ve . Vez ; Vp.‘{

|

Wl Fag, WSS {@-. 4344 4]l
P- 0218 £]/nl
. Niveaux (0,9, -.. 4,RIC {G‘ <609 E/"i
P- 0,382 £[ul

3. Voiles : Vé3 ;V(S'
e erradde : G: 4,548 {'/WQ s P= 0,433 (,'/M«e.

 Niveaux 10,9,-.., 4, R0C : {G‘- 2,65 t[nt
P. 0454 £]mt
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4. Vnle : Vés _
Aerrogse - G < ’/,5-25 {‘/'mﬂ ) P- 0,9?35 ‘{'/n\.&

Niveaux : 409 o 4. ROC { G-259) t]/L
P= 0493 _é/nu@

5 Vkg ; VE, - YU, Ve,

lerraste = G- 4,391 £fml ; P- 0,204 L[l
Niveawx 10,9,.., 1, R0C + G- 2319 ¢/nl; P= 0352 {/nt

'6' VGS ;Vém

lerrase = G- 0,911 £k, P- 0425 £[nk

Nivaux 10, 9,.., 3,2 « G= 49ISE ; P- 0,226 t[nl

Nivcaux 4, ROC . G- 2063 t[nd ; P- o0 233 £t
7. vts ; er

Lerranse Gi= ) di52'5 ,{—/..\,E ; e 0235 ,{./”\L
Niveaux 10,9, ... 4,R0c : G- 266 4[ml ; P. 0445 /{'/nu(,

8. V€4
terrase . G = 4249 4[nd; Pz 0193 4[nl
N 40,9, .., 4, Roc - G= 2 337 L[nh ; P< 0363 4[nL

3. Ve, ; Ve, o VW, s W,

drnt doum w w_u'ﬁumut a &urJ ﬁAW_CJA fwofw.us
PP du wile - 49 4 g5 e

/
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Voiles auvec 2 ‘f'/&t d’oaver/-aru

le; -Qba vaétl Avec 2 %ég G,’OLLU{,QJ'L(,;-{A , M c{y.yluw.'ur
Ceffort normal revmant » chaqee (o) tiumea
ILI' = Gz\a'gc vl ead, MM nawt g e/uu}u /&.—umaa

e
/

Focharge wikicd sevgrae : b 4 voi b
Z . gmgw;ur Lotat, olu voi be
Li éﬁ,ﬁmr el et 4 4 % Qauﬁuw\/ du Diifene

| f

L~

it N S~ A= 77 <<= =
by #

Qk{-ﬁ)rb ’borma.,ﬂ Nd‘* o/am 'el 7{7‘%’\«.2&4( , d& A x %ra N(:""F;,'
edt 4&. Ao rime o{ﬁ Ao ubes fu ;,’érca E C{,u_ A% rnae -

&(.,u 71.&,"’: ‘é”@(‘a.g,c_ Cavds O{L w’ C(’,ahu,{,&) .

/\/0,': .gi

pour quxéfoua UD[Q, No wa N W '&o ww&aﬁ
daM F7Ue '{a%&u.
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vé‘f 7 ve'?' /

CHARGES VERTICALES

C[arg,b

& -{Ort

09

08

07

06

05

04

03

02

01

RpC

E®

5,543

1,036

11 056

11,046

11,046

1,096

11,046

41,046

1,096

41,096

1 636

11, 046

Ni (P

3,543

16,614

1 695

36,941

49, 144

60,923

91949

13 04S

94 151

105, 224

116,303

424, 399

Fe ()

0,581

1 018

1 018

1 01§

1,018

4,013

4,013

4,01}

4,018

4,013

4,018

4,04%

N¢ (F)

0.5 11

2 614

3 635

4653

3,641

6609

1,907

5925

9443

10,761

11,949

1594

VE, o W VL, Ve,

Charge

Efort

M

40

09

o}

07

D€

05

04

03

02

04

ROC

Fe ()

1,164

14 332

14 332

14 332

14 332

14 332

14,332

14,332

14332

14 332

14 332

14 332

Ne  (b)

4 164

24,996

3513}

50,160

64,492

33,824

93, 136

104,453

121, § 20

136, 152

150,49/

164,116

7 e

1462

2,036

2,036

2,036

2,036

2,036

2,036

2,036

2036

2036

2,036

2,03¢

Ne (B

4,162

3193

5,234

7 240

9,306

#3492

13 3%

15,414

14,450

19,436

21 522

23 551
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c!\.ar A4 w bt.CA&

Unile V(-s ek V(—S

ckara,L eflort | 41 10 4 8 7 & 5 4 3 2 1 Roc
G fo (O]41,143 | 20,55¢| 20,556 | 20,556 | 20,556 &,5’56 0,556 2,556 | 20,55¢| 20, SSE | 0,556 | 20356
Ni (| #4843 [ 32429|52,915 | 93,591 | 94,099 | 414, 553| 435,209|155, 465 | 19¢, 321|196, 193 | 1%, 433 |33, 919

p Fo ©[4,125 3459|3459 [ 3459|3459 |3459 13,459 |3,959 3959|3459 | 3,459 3,459
Ni (0149255234 | 3,943 | 12,202| 15,6¢4 | 19,120 | 22,579 |26,03) | 29,49%| 32,956 | 36,415 | 39, 114
charge | Effort| 41 10 | 09 | 0] 04 | 06 05 | 04 03 02 01 Roc
0 Fo  |13,256[22,525(22,525(22,525) 22,525 22,525]22,525|22,525| 22,525| 22,525 22 545| 22, 525
N |13,256135, 481 (53,306 | Jo, 331 (103,356 | 428, 381|145 406 | 490, 931 [193,456| 21S 931 | 233, So6 | 261,031

p Fe 2,033 | 4,101 4, lol | 4,101 | 4101 | 4 lo | 4 lo] 4.tol | 4 lol 4,10] 4, lol 4 lol
N 12,039 | 6,131 | 40,239| 19 30| 11,441 |22,542( 26,643 |30 944 34 345 | 39, 946 | 43,041 | 49, 14]




166

CHARGES VERTICALES

charge | Effort | 41 | 40 |09 | 08 | 0F | 06 | 05 | o4 03 02 01 ROC
z B (& M, 699 (20,402 20,402 | 20,402 | 20,402 |20,402 20,402 | 20,902 |<0,402 |20,902 | 20,402 | 0,402/
Ne (&) |4169% (32,099 |52,501(92,903 ]| 93,305 |13, Jo% | 134,109|154,5 1 | 444,913 | 195, 315 | 215,%1% | 236,119
p Foo (B [40302 [3413 | 3413 (3,413 | 3413 | 3413 | 3413 | 8413 | 34I3 | 3413 | 3,4I3 | 34/3
Ne (& |4502 5215|8625 |1204/ |15, 454 (19,86 |22,280(<5,693 |29 106 | 32, 519 | 35,932|39,345
/ [}
Viles. V04 ; Vl4q
Charge E#ﬂft‘ 11 10 09 08 04 06 05 04 03 02 01 ROC
| F (&) |35,530)99 96344 4¢3 |49 963 | 44,968 | 49,468 |49, 63| 4 Fed | 44,963 | 4%, 965 | 44,163 | 41,163
Ne  (B) |45,530 13,298 |421, 066 | 165,134 | 216, 60y | 264, 37312, 138|359, 906 | 0¥, 644 455 442 | S03, 20 | 550, 99§
P Fo (00 (3995|9420 | 420 | 7,40 | 1,920 | 9,420 7,420 | $ 420 | 4,42 | 4,920 | %920 | 7,92
Ne (&) 3945|1365 | 4875S | 26,205|33 6285 |41,045| 47,465| 55,1S | 63,305 | F0,725 | 45,145 | 35 565
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Voiles - Ve/z . v"w i vlro E V(H CP: °>

CHARGE|EFFORT| 44 4o 04 03 04 0¢

C O] 4,94 1,911 | 1,914 1, 914 14,911 | 1,91
Ne®| 4,911 | 3§22 | 5133 | 9,644 | 9555 | # 9¢¢

05 04 03 02 01 RocC

191 | 4911 | 4911 | 14911 | 4 91 1 91

413399 | 45,218 | 47,199 | 49 Mo | 24021 | 22,932

VOILES AVEC OUYERTURES

. Vﬂ.,u; v(’g ; v‘” - V€5 J veg

04 431 239

’{L 5 1I, ’IL ‘IL ‘%(

2 069 . 4 Hs ’ 24955 ‘
: ¢ i ) ) % i

£ - 04 ‘é_z—l' pg: S 320 m

2 \/m'fu : vl"g ek Vbo

K 0,35 410,?3 T 50 ) 9,93 I Y 54 )
L 0969 : 4, 350 i 5 105 ;
: ‘Q.I ‘F-?, 23 4

0. 04034 05 10250 =
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Yﬂ,{ a e OUHr,'u.rﬂd - G[\arja U‘tl!‘i‘Ca{CA
_\/_vjlw V&B (T VY, ,.VPQ
Elemenk |charae |Efbort | 41 40 09 08 | o7 06 o5 | 04 | 03 02 01 RDC
Trumeav | (G Fo |03 | 4599 | 4,599 | 4,599 4,593| 4,599 4,593| 4598| 4595|4599 | 4,594 | 4,59
@ Ni lo,829 (2,526 | 4,125 |§424 | 4,323 3922 |40, 521 | 42 Ro| 13719 15 31§ | 16, 914 | 47, S1é
P Fi 0,439 10,243 0,243 [0,243 [0243 |6,243 0,243 | 0243 |0,243 | 0,293 | 0243 | 9243
Ne (0,439 |0,332 |0 625 |0 868 | 4,41 | 4354|4597 [4,940 | 2083 | 2,326 |2, 569 291y
G B 1251443499 4344|4394 | 4,399| 4 344 | 4,399 | 4394 | 4,394 | 4,344 | 4,349 | 4,344
Trum eau Ni |2,514 [6158 | 41,52 15,546\ 13,190 (24,234 | 28,5781 32,924 34,266| 44,610 | 45, 954 | S0, 291
@ p Fo [0,39% |o 660 | 0660 | 0660 | 0660 0660 |0660 0660 | 0,660 | 0,660 | 0660 | 9EE0
Ni (0399 |4039 | 4697 [ 2,357 | 3047 | 3,64 | 4339|4997 5657|631 | 6,941 | 4,632
Fo 13694 (6313|6373 16393 6303|6313 (63013 |6303(6303 |6,3§3 | 6373 | ¢ 303
Trumeas G N |3,694| 40,099 | 46,460 | 22,543 |29 226|35608 | 41,992 48,315| 59358 | 64,444 | 64,324 |13, 90%
® b F. (0,554 0,990 | 0,990 | 0,9%0 | 0,970 | 0,990 | 0,9%0| 0,9%0 | 0,9%0 | 0,640 | 0,9%0 0, 90
Ni | 0,554| 4,524 | 2,499 | 3,464 | 4434 | 5,404 | 6394 | 4,344 | 5,314 | 9204 [40,254 | 1,224
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Velte awee ouwrburts - duo.rga 'H.L[\'EKZ/

Vel Vs . Vi

Elemenk |charge|Effort| A4 40 | 09 08 | 0T 06 | 05 | 04 | 03 02 01 RDC
Trumeao | (5 Fo |ot0y | 4465|1465 1,465 | 4,965 | 1465 | 1,465 | 4,465 | 4,465| 4465 | 4,965 | 4,965
0, N; |00y | 2,461 | 3,63 | S 097 |6562 | 4,021 | 9,49 | 40,959 12,922| 13,317 | 45,465 | 45,465

P Foolo,099 0493 | 0443 [0443 [0493 0443 [0493 | 0493 [0473 | o413 | 8493 |0 443

Ni (0,099 |0,292 | 0,995 | 0,648 | 0991 | 0964 | 1437 | 1310 | 1483 | 165¢ | 43¢5 | 1765

Fo |4269]2643 | 2,643 | 2,643 | 2,643 [2,643 2693 [ 2643 | 2,643 | 2643 | 2643 | 2,643

Weiimea 3 Ne |4,269 |3 810 | 6,553 | 9196 |41 939 | 44,492 | 19,125 48,961 | 22,411 |25,054 | 2%, 90l | 24, 9ol
@ > Foolo49y 0312 | 0,312 | 0312|0312 | 0,312 |6,312 | 0312 | 6312 | 03Iz |03t2 | 031V

Ne [049) o490 | 0,302 | 4,419 | 1426 | 4938 | 2,050 | 2,36 | 2,694 | 2,916 | 3,363 | 3,363

Fo 4349 [ 45,330 45,330 [ 15,330 [ 45,330| 45,330 45,330] 45,330| 45,330 | 45,380 | 15,330 | 46,514

Trumeau G Ne | 9349 | 22,649|31,008 $3,339 61 669|593 999 | 99,329|114,659|129,979 | 445,319 | 161,333 | 161,333
© p Fo | 4033 (4308 | 4909 | 4909 | 4309 | 4503 | 4,509 | 4,009 | 4909 | 1,709 | 4108 | 2 4§S

Ni 1,033 |2,142, | 4,651 | 6,460 | 3,269 |40, 093 | 11, 134|413 696 |15, 505 | 44,314 | 19,499 | 49,444
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Repartition des charges verticales
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SUPERPOSITION DES CHARGES et SURCHARGS
ey 4olceitakins < Prandre. en C’,omf\f’e, 4ont .
o 90&(&./‘0»{3‘13 du 1€ ﬁEnrc . G+ 12P

" So%u}am 'C{LL -Zf ?enre : {G; P+E
0,)G+E

G-. C.Z\ar 7] /\era_lu.h.{'f,;j-
P ,dwciarga d'eij pn‘/-a[&w -
€. Seums &uém&aﬂ

e le Ausma ﬁmgmd peuk a,avl dawe un 4ns | Comme L
heut agjw dows 2'oubre d'mc -
G+P 4 ? ; G+P+E—— |
016+E . 0JG+E
Gollceitabos o 4 gcnrc ~ Lo Acchnu Aonk  Aoum o
i La Com Msdion,

.Polﬁ'ci[-a&;\u du 2L ?enrc, i fu Acc.‘-.‘m Ak Aoumi 4y

z 4 Ll Compo 4ce..
.Ceul b Aicme 4:-[50%42 f>rvvv7w. des ;homen/-‘r d2ana
Lo rﬁfwc{s

I.Voiles pleins

. On eludre L u*oi/ed [,Qw f"‘“ ‘&J voilu awee ouverfFures
ey rulbals Acront donnes directement daw o

Ao leaur .
. G et P et E(mamgnlﬂ> Ak o(LUfA. calcunlts fowr Q/\a..?m_
voile (tm'r ckap. fvu.uxlenll:x‘).
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i"

Vit

- W,

Combinaiam

11

10

7

6

5

3

2

1

RDC

G «

5,543

16 619

24,695

33,344

49,344

60 923

M 294

13,045

94 451

405,22

146, 303

124,399

P &

05§1

1599

2649

3635

4653

S 6Y4

6619

1,309

f428

5,343

40,361

7,419

G+12P (v

6 240

11,531

30,135

43 133

53,431

64,32

30,016

91 3.3

404,621

448,919

129 216

144, 514

EG+P(H

6,194

11, 218

30,312

42 406

54, Se0

6@594

11,613

NIEREY

102 116

14, Yo

44 064

139, 15%

086 ®

4434

13,295

2,156

31 019

39, 1}

41131

5,549

66,460

15,324

14 132,

93 042

404,903

| E (tm

0,000

23, 003

0,255

131,163

223 141

321 913

431 166

541,061

G#DIOSﬂ

195 042

424 402

1043,124

Ve,

- Ve

Ceules Y valewre de € df'fferenk o tableaw c- dewus.

| E n)

0,000 |z%,4oq

103, 015

163 536

262 33

346,639

503,044

633,156

149, 041

123 325

1069,464

4215,443
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Via - Vie

fembingin] 11 | 10 ] 9 | 8 | 7 | 6|5 | 4 [ 3 [ 2 | 1 |Roc
G &) | 41,146 | 24,496 | 35 121 | 50,160 | 64,492| 78,124 | 93,156 | 107,431 | 121,120 | 136,152 | 150,454 | 164,116
P W) |4463 |349) 5234 | 9,240 (9,306 |1,342(13 396|15,424 | 19,450 | 19,476 |24, 522 |23, 551
G+12P | 1540 |25334]42,109 | 51,134 |5 653(92,434|408, 210|125, 915| 142,760 | 159, 535 196, 301 | 193, 0k
G+ P | 1,308 44,694 |41 062 (57,430 |73 191(99, 166 | 106, 534422, 902|138, 270|155, 631 | 112,006 | 401, 374
086G | & 919 |41,193 |2),662 |40,12] |51,594|63,059 (74,525 |15, 990 | 37, 45¢ 108, 924|120 339 | 131,153
E (tm) | 0000 [1,6]2 |26 570 52,136 | 14,214 |121493| 162,965 206, Jo4 2521331299, 991 344,698 | 395,495
Ve, - Vb
Coule; e valun de € different du tableaw ci- deaua.
[ E 4m) [0000 |40,401| 40,7q0 62,423 100,143(145463 (194, 910| 247,19 303,035 | 359, 600 |416,751 | 474,021

|




176

| VHs- Vis

Comb. 11 10 9 8 7 G 5 4 3 2 1 ROC
G &) | 11143 |32429(52,975|73,541| 94,087 | #4,653| 135 201 155963196, 324 | 196,331| 214,433 | 239, 39
P &) |4325 (5284|8943 |12 202|15 661(19,120|22,579| 26,038 | 29,494 | 32,956 | 36,415 | 39374
G+12P | 14,063| 37 90 [63497 | 11,433 |112,390| 131, 59116 2, 304114 065 | 241 117 | 236,424 | 264,131 | 235,833
G+P  [13,69] |31913 | 64,921 |35,43 4093451133 2431 41 [114.103 |05, 112 229,333] 253,14} | 241 96 3
08G 0,49% 25943 42,311 53,433 |5, 20| M1 402109 464|424 612 141,059 | 15,502 | 413,946 [ 190, 391
E &m) | 0,000 |46 140|440, H11 (291, 256|441 143[¢45,915[365, 20t| 1099:44|1344, 536 [1595 331 (1941 940 [2103 225
Vi4
comb. | 44 10 g9 8 7 6 5 4 3 2 1 RDC
G © [13.256|3590 | 53,306] 10,331 [103 356 [125 431|443 4oc 0, 431 |M12,456 | 215,931 | 231, 50¢ | 264, 034
P &) |2039 6139 [40,239 | 14,340 13,441 22,542 |26 643 | 30144 | 34,045 | 33,946 43,049 | 44,148
G+12P |15,900 [43 147 40,593 | 99 039 425 435]452,931430 31| 204,324 235, 30| 262716 | 290,462 | 344,609
G+P |15.293144,919|63, 545 95,491 121,991 141 423|415 049|201, 645|228, 301 254 929|244,553 | 303,449
08 G |40,605 |21,625]46,645] 64,665 [12,615]100:305 M1 426436 345 154,765 492115140, f05 | 208 125
E (tm)| 0,000 |64,341(83, 356 |3¢3, 359|595 00 159 434|141 4% 44 59 61o| 4134:434| 244, 213] 24 63,663 2491 03




o |

o~

'

e s v e———

Vit; -Vig

comb. 11 170 | 3 8 7 | 6 S | 4 3 2 1 ROcC
G @) |44,699(32,099] 52,5092 903|43,305|#3 401 |434409| 454.5H | 44493 | 495, 313 | 245,949 | 236 119
P ) |4,902 5215|3628 [42,041 |45 451|438 367 |22,230] 25 643) 24 A06 |32,519 35,932 | 39,345
G+12 P |13, 955(35,354(62,955| 14,352 M1 AG0[13¢,344[160,14S 415,333 w3 140|234 339 | 253,135 293,333
G+ P |13499(39,314[64,129(14,944 |40) 458|432,544|456 319 [ 480, 204[ 204,018 | 227,34] 251,649| 215, 464
080G 9,357 25,649 (42,001 (58, 332|944 644 [90,966 | 107,213 |423 609|439 930|456,2 59472, 594[113, {4 S
E (¢m) | 0,000 |53392] 464,450 305, 500|524,341|52 0934003 614|4284,43 | 4566,53¢] 4158, 131| 2454 543[ 24 5045
Veq - VBS
eomb.| 14 | 10] 9 | 8 | 7| 6|5 |4 |3 |2 |1 |RDC
G () |25 530|43,291(124,06¢ [169,334| 216 o2 | 264.3%|312 13} | 359,06 401,694] 455 442| 503,210 | 550,94}
P () |3945|M 365[433)5 26,205 |33,625]41,045 |41 465 |55, 1DS 63 305 |%o,9a< | 41,445 |15, 565
G+12P (30,264 | 16,936 [443,609] 200, 210|256 152| 313,624 | 390,296 426,9¢}| 413, 40| 540,312 546,914 | 653, 65¢
G+P |23.445|14 663|439, 151 [445,039 |20, 227 305 AW 36, 603 | 415,141| Ao, 419 526461 | 514,355 | 636,543
08G | 2042451633 [ 96,153 435,069 {143,282 24,486 | 249 10| 214, 1) 326133 | 364,354 | 402, 56 449,910
E (tm) |0,000 |6, 244] 232941 45,504[39, 1] to6d szt a [ o1y 23] 2224,11€] 2636 461 3054 19F | 3445, 2ee




17¢

Paww od w:‘[m P= o

Vi - Ven

!___‘?f)ﬁff’rt 11 10 | 9 8 7 6 5 4 3 2 1 RDC
G ® [ 491 | 3122 | 5733 | 7.644 | 9,555 | 465 | 13,311| 15,201 1% 199 (19 Mo | .24, 021 | 22 932
: 08G |1529 | 3058 (450 | 6411 | 4,544 | 9493 | 10F02| 42,230(13,759 |15, 28§ | 416,417 | 17 34€
i_E Cm) | 0000 |0313 | 0953 | 431 | 3092 [4,360|5,§40]|7.425| 3 01) [10971| 12485 | 14,205
‘ LVL'JZ'VL'L’S
feu/m /64 valeurs de £ a’;‘fﬁerené du tableau & - ol esd ua.
| E (Em) | 0000 | 6.29¢ | 0,37b | 1662|3147 | 51956 co4 |3,093 | 9,500 [ 11,104 [ 12,634
T NB: €= 2676 ¢ ni 7
R — el ity WM™

E: 5-,.//9.5_ Em

g9 efe-.
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E
|

II. Voiles avec ouvertures

MC'MQ. Cf»ok, 7«4 f)OLU‘ -&4 U'OI.&A /ﬂéa}”} &K/ZMQné /&J Cf-ﬁ:r&' /.J;fm,'?ue‘ CnﬁCfJOlfu-"'t'
du éifforﬁf norm aua dam (u ?Lrumea,uz_.

Vig : Frameav (D

Ccombinain] 14 |10 | 9 | 8 | 7] 6] 5 [ 4 | 3 | 2 1 RDC
G @ |0921|25264425 |5724 | 4,323 (3,922 [40,524 [412,420 [4319 |45,31] | 46,34 | 41,516

P &) (0439 (03]20,625 (0,36} |4,411 [4,354 |4,59% | 41§40 | 2,013 | 2326 | 2,569 | 2§12
£ ) [0950 (3137 6,140 |#, 334 44,496 24,552] 34, J00| 39,66} | 4%, 753 | 55,135| 63,553 | M 2
Ge12P |1,084]2914|4 145 c,qlcc 1,656 [40,54% [ 42439 [14. 328 | 16,249 | 43,108 | 20,000 | 24, §30
(G +P+ E 1916|6045 | #,620| 43423 26,230 (34,928 44,018 53,649 63,555 | 3,4499] 83,039 | 92,949
(G +P+E (o6 (-021|-2420|- S, 238(-9, 3¢2|-14, 24¢|-19 43 2] -2 F0T |-34,951|-33,491 | - 44,040 | - 49,943
- 086G+ E |4,5945151 [o4d0| 46,410 |23, 654|34.690 |40, 319 |49,364 | 51,720 63,009 |44,08% | 16,084
686+ E [-ot0l M6 [3 501,252 1,434 44,414 ]- 23483 [- 29,992 ] - 36398 |- 43,581 50, 018 |- 5¢, 459

I —




Vig (suite)

I

Combinaisons

11

10

8

7

6

4

2

1

RDC

Trumeau @

G @

2,514

6151

1,202

15,546

19,190

24,234

5,51}

32,922

39,266

41,610

45954

50,248

P &

0,371

1,039

1,691

2 357

3,049

3,649

4,334

4,91

5659

6,319

6,997

1 ¢39

| E

(£)

1614

6225

13 ¢34

2347¢

35,314

48,719

63,300

11,914

94 95§

110,496

126,12

141,42

i
{

G+12P

2,9¢¢

9,269

13,23]

14,590

L3510

21 64¢

33912

33,918

44,054

49190

34,326

59462

G+P+E

4,591

14, 120

26530

41, 3fo

51 224

76 630

96,215

116,633

139, ¢4l

150,923

199, 043

199 369

G+P+E

1 204

4, 6%0

0432

-5, 592

12,409

=20, M

-39, 395

-40,99¢

-§1, 135

~62,164

43 141

-§3,493

08G+E

3647

M, 551

22,593

35,913

51,326

68,106

56,162

108,052

124 571

144,014

162 §95

191,6€€

0,86-*7::_

0,324

-0§99

-4 659

-1 039

19,402

~29,331

~40,43f

- 52,376

64,945

14, 50!

-13,349

-101,190

e

18

|

(0
)

Trumeou

G @

3 694

49 097

16,460

22,843

29,226

35, 609

41, 392

49,315

54795]

61,144

64,524

13,909

P

0,554

1,524

2494

3464

4,434

S, 404

¢,314

7,344

5,314

9,214

10, 4 54

M, 424

E

2539

33¢L

0,501

35,301

53,10

13, 291

75{-?.00

43,312

144, 51!

166,631

179,6¢5

212,699

G+12P

4,359

M 906

19453

29,000

34 544

42,094

49 641

57,188

64,935

12,212

99, §29

4,346

L
|
f

G+P+E

611s

2, 963

39,455

61, 614

LD

14,214

143, 5¢¢

174 401

205 583

237, 056

261,443

294,130

G+P+E

1,911

2,239

-1,549

~9 000

"19,450

-32,251

46934

-62 663

-14,439

-96, 206

M4, 339

-124 5t}

08G+E

5,492

19,424

33 66

33,511

1¢ 49,

401 45}

126144

159 of2.

196,319

215 544

243 ¢§4

525

0,8G + E

0,411

~1,300

4333

- 49,033

2934

-44714

-61, bo¢

-4 6§2

-1

-19713

-135, 646

-153 513
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b

combinaisSons

11

10

6

2

1

ROC

G «)

0,924

2,526

4425

{922

40, 534

42,120

43,449

15, 349

16,94

11,§16

P

0,139

0,312

0,625

4,354

4,594

1,H4o

3,013

2,326

2569

2§10

E @

0,962

2IM

6455

24,296

28,599

35,53

42,421

§0,522

561%40

631¢1

G‘f112p

1,094

3914

4,145

10,549

412,434

14,323

16,249

4Y,409

20,000

24,190

G+P+E

1,12}

5,919

10,905

32,24

40,691

49,495

s§524

64,666

16,426

{5,116

Trumeau (1)

G+P+E

0,304

onq

-1,405

..’H':},Z,o

6461

-24,515

- 24,9

3331

-3%,454

~43.530

08G+ €

4,504

4,832

8455

24,434

36,996

45,234

5330

61,246

fo.474

18,644

ja8G+if

~0.20

-0,990

-4 155

YR

20,162

-35 939

-34 42

-34 464

-43 406

49,045

Trumeou 2

G w

2514

6,19

M 202

14,234

23,59)

22922

33,266

44, 640

45954

50,241

P &

0,394

4034

1,691

3,671

4,331

4,994

5,659

6,344

6 944

1,63%

T

E @

3038

5591

12,244

43 644

56 ,ﬁ;oq

%o, 54

14432

9 3€6

442ﬂ13

426, %40

jé‘«r 1, 2P

2,966

9,269

13,231

2} 646

342

31,943

44 oS4

43,490

54 326

59 462

G+P+E

5926

13443

25,13

4,553

19 €22

10§ 430

124 %of

144,143

465 914

144,645

G+P+E

-0,144

2 349

0,605

- 45.43¢

-13 192

-32.492

- 44,9

-54,324

-600S2

-63 115

Q86+E*

5,046

HM,064

21446

63,034

10 564

96,349

M4,545

132 544

443 446

466,341

QBG+E‘

21,024

-0,092

-3,250

- 24,268

33 1S

443

4969

65961

6,240

16,410

—
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VE4g - Frumeou @

" combinaison 1 | 10 9 8 7 [ 5 4 3 b . 1 RDC
G w |3.6%4]40011[46,460 [22,143] 24,226 35 609 |44,992 | 48,395] 54458 ] 64,441 | 64,524 | 43, 9od
P ) 0,544 [4,€24 13,444 [3,464 [4,434 (5 404 6,344 |1,344 [D,314 |9, U4 [40,284 | M, 224
E @ 2,293(3,399 [43,369 34,633 [4%,502 |6 5,643]15,233 |406046]427,504] 448,241 [464,423 | 430, 56}
G+1,2P  [4359[#1.906] 49,453 | &t 000 | 34,549 42,094 49, 641|594, 191 |64,935 |42, 202(49,124 | {4,346
G+P+E 6,511 ]49,940| 31,326 | 59,940 1, 242| 106,656|133,6¢4] 164,465 | 480,581 | 249 J03| 249 Jo1 | 245, €41

| G+P+E  [1,965[3,212]0,515 |-5326|-13,922-24,630|~36,922)- 50,324 |-64,43 5 | -9, 9¢3|-2,445| 105 431

' 0,8G+E 5,33 116,451 31,5% [49,907 [40,963 | 94,130 [ 4] 132|444 .946[191,345) 19},191| 223, 142[249 634
0,86+E  [0602]-0324]-5,201[-43,31]-24, 201(- 3%,15¢[-51,694|-6 %, 34€[-§3 S03|- 400, 36¢|- M5, F04 | -434,442

Vis-Vbg : Trumeauv (1)

‘ §¢ombx’naiSons 14 10 9 8 7 () 5 4 3 4 1 RDC
:G *) 0,324 2,526 | 4,AL5 | £, %24 | 1323 | 9,922 | 40,521 | 12,420 | A3, #1498 | 45,315 | A6, 44F | 4% 546
.P 4) 0139 (0332 0,615 | ofey AAMA | 2354 | A,53% | 4840 | 2,083 | 2,346 | 2,568 2,812

E B 0,149 3,349 | #2614 | 42,500 | 46,943 | 25,960 |33,%39 | uA 959 | s50,u68 | 59,0F% | ¢, 2¥3 | 15,428

G+12P  [4094 {2934 | 4,9¥5 | 6,66 | §,65¢ |49,54F [42,43F | 4u, 328 | 46,248 | 48,408 | yp 000 | 24,430

| (G+P+E |4965 |6,225| 12,0%L| 43,087 | L%, 24% | 36 230 45853 (55919 | 66,60 |16, FLL | $6.H59 | 8¢, 56
'G+P+E 0,164 |-0403 | -7 512 | -5944 |-40,3%9 ~A5 68y | -24,621 |-24,999 | -34 656 |-yAudh |-ud, FF | - 54, 400
0.BG+E 1,641 [533Y | 40,564 | 44 095 | u, ¢34 | 33,098 | 42,156 | 54,€55 | 61,433 |$4,332 | $0,80%F | S0,244

0,8G+ E [-0457 |-1,286| -3 961 | -1 913 | -44,955| 19,920 | -25,524 | -32, 263 | -33,433 |- 6§24 -53,+%9 | -¢60,615
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V€5 - Vfg

RDC

Combinaiow | 44 | 10 | 9 8 7 6 5 A 3 2 1
& W) 0,514 | B.85¢ | 44208 | 45506 | 49,990 | 24,236 | 28,5¢8 | 32,924 | 31 246 | 44 6o |45 95y | 50 29f
P ) 0,311 | A,03% | 4,:%9% | 2,36% | 301¢ | 3CFF | 4,337 | 4,39% | 5657 |6, 3% |6 9FF | méT
Qe (£) |88y | 8,583 [AuGe4 | 24,819 | 34,334 | 54,513 | G(@50 | 93,262 | Aom, 426 | MHLB | 133,432 | AL £v:
8 G+12P [2,96¢ 46 | A3jA50 | A8 590 |43, 510 | L 6uL | 33,762 | 36,918 |y 054 |49, 190 | 5y 326 53.145-4-&
€| G4P+E |uy6a5 |[Bbrp | 24300 |uatio | 60431 |44, bate 99,665 | 424471 |03 048] 460, o | 706,565 | 207 éog
E G+P+E |40t 43485 |- 4,542 | -6,91y |44, LRk |-23,602 |-34,035 |-U% 343 |-54,203 |-69, 754 |-So, 501 |-91, Ty
08G+E 3,495 (14,068 | L3, U03 [ 34,25y |53,2u3 |%o, b0 | €9, 442 (409 Gov [429,239 | 450,159 | 4f0, A05 | 4F9, 914
08G + E 0,823 [-1,09% |-5,L19 |-12,300 [-24,u48 |-32,426 |- Uw,088 |- 56,92 |-¥0,313 |-84,303 |- 36, 59 |- 409,435
G w 3,89y | 400%F | A6, Lo | 22,943 | 29,226 | 35,609 | u4; 982 | uf,3t5 | 54,157 | éA AuA | 64 52y | 13, 907
P (b 0, 5u4 | A5W | Lud | 3,u6y | LU3y |5 Lol | 6,3%h [hBuy | £.3u | G284 |40, 254 | 44,224
@ E ) |26 | 9300 | 24,643 | 54323 | 56,444 | ¥4, 43 | 450,609 | 425224 | 150, 504| 176,308 | In0, %05 | L5, 404
y G+1,2P b,359 | 44,906 | 49,453 | ¢F,0v0 | Bu, S5uF | 42,09y | LY, 644 | 51,100 ga,155- 14,292 19,029 | §7,2%¢
§ G+p+_§- 6,9U | 14,501 | Lo,64F | 63,630 | €9,€ol | ufe (Au8, 055 | 189,940 | U3, 656 | 26, F3y | LH, LED | 310,232
> G+p ;E A 554 |4 F01 [-2,¥48 | -44,064 |-22,uly |-3g, 4Co |-52,323 |-69,502 | -9% 512|405, (0l |- 122, 921 | -139, 910
~T108G+E 5,630 44,962 | Bu,8ud | 55,587 |¥4,525 | 405,950 | 434,203 | 163,921 | 194,380 | 225,222 | 254, F2Y | 204,227
0'8(;_,_‘@_ 0,242 |-1,83¢ |-9.505 |-49,048 |-32,%3 | -uy{, 99 |-64 035 |- 86,524 |- 1ok F3g |- 124, 386 |- Le, 69C |-165 9¢5
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Vig

- Vl:w

Com bin Qiema

"

10

7

6

5

4

3

2

1

RDC

G

702

2.46%

3,632

504%

6,562

f0l%

4 492

10,957

12,422

A3, 8%¢

15,465

A%, 043

P

0,099

0,212

UNTTE

0, 61%

0,#84

0,964

4 43%

4,310

1; 413

4,636

4,865

2,0%4

E &)

544

42,953

23,940

3¢, 232

56,390

iy, 824

95,89¢

ERLY

439, §03

159,353

Ay, 3oo

ARE, Fud

G+12P

0,824

2,443

Y, 466

5 €39

4 544

9,184

40, §5¢

42,529

Ay, 02

SERER

43,403

49,532

G+P+E

5,9,¢

A5, 292

21,911

U3, 94%

62,43

£3,¢12

96,52%

130,161

453, Fof

A+5, 402

A94,¢30

07118

Trumeauv (D

G+ P+E_

-4,346

-40, udy

_44,133

-32,54%

-4¢,03%

-65,830

«15 169

-405, 613

-14,83%

_Auk, 316

-456,9%0

469, 6

0,8G + E

5,409

Al 58%

26,16

W, 310

60, 640

€ 243

103,492

AV6, G6O

Ayg, 41

470,969

136, 642

202,315

0,8G +‘E_

'l‘)585

WYWEL

24,004

-34,15

-50,140

- 68,599 - 11, 30

-409,1Y%¢

-124 §65

-4t thd

461, 98

-1%5, 107

G W

A, 26%

3,810

6,553

9,446

A4, 139

J‘-hq‘b

AH 425

A9, 16¢

22,444

15,054

1% 904

30, F41

P

0,44

0,490

0,302

9,444

Al 26

1138

2,050

2,362

2,614

2,986

3,363

3, #40

£ )

g 23y

3,184

4h 423

£¢,860

99,909

134,960

112,319

212,655

152,4%6

188,353

34, 403

340,453

G+12P

A 464

b u9¢

1,515

40,5656

43, 550

46,658

A8, 5€5

22,602

15,60

19 63%

3,93¢

35,2 3¢

G+P+E

40,423

11,584

50, UL

14,130

M3 A1)

4154, 180

492,454

234,195

243, 264

3¢, 393

3L5, ¢t

38, 944 |

G+P+‘E

-1,1%8

18,

235,142

+5¢,650

86,6 Ll

-A4¢,Fho

-453 Qo4

- 490 525

-22%, 034

~-260, 513

-143,439

-363,905

0,86-&-?

A0, L9¢

L6, 314

4,369

18, 45%

109,3¢0

A6, 546

A%6, 679

18, Lo

130, 105

30%, 3%

336, 14

365, 054

08G v E

9,44 ]

- 20,0(6

- 3% 995

-61,603

-90,43¢

423, 3%

-159 144

‘496] ?‘40

-236, U

~268,310

-192,082

-315 ¢55
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(VES "Vho) - Trumeav 3

Combinaam| 44 10 | 9 8 7 6 5 4 3 2 1 ROC

G &) 3,348 | 22,63¢| 38,008 | 53,339 | 69,669 | 93,899 | 89,329 | Mu,659 | 429, 9¢8| AuB, 319 | 464, £33 | 4%, 3u %
P W 4033 | 2,042 | 4,654 | 6Lu€o | ¢,263 | 0,048 | A4, 88% | 13,69¢ | 45,505 | 4%, 34y | 49,438 | 24, 68y

E (£) A 31 | 3¢,03%| 61,03% |40F, 482 |A55,299| 203,181 | 269,811 | 330,548 | 594,948| LLL UL | L& Y03 | 529 13,
G+12P |4589|26097|u3,590 |¢4,094 |48,592 | 96,093 |#3,593 | 134,05y | Auf, 595 4é6 08¢ | 485,232 | Lot 368
G+ P+? 22,913 | 64,557 [ 109,69 | A¢e, 334 |232,23F | 303, g5 | 380,093 | 456, B0y | 53 uty | €10,fu’| 610,035 | T3, 225
G+P+4£_§_ 6,049 [-10,51% |-24, 33% |-U$, 383 |-99,364 |-M5Foh | -45% g4 | -202,13y |-246,185 | -285, 543 | - Sof, 3F4| -348,163
O,BG-r? 20,310 |54, 449 |93 bk | M8, 93 (210,234 (216,980 |3u8 3ho (UL, 196 |45, 9F0 | 56U, 4ot | 616 4T | 611, £F2
0,8G +E -€,552|-1%,795 |- 36,630 | -6L, 521 |-100,36 L | -4u2, 582 | -189, 141 |-238 822 | -84 347 | -334,95% | -359 37| -386, 54¢
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FERRAILLAGE DES VOILES
lee voiw axdaut joa»o.afat e Contreventenment du gd;»_mc L. onk
calenles en fﬁu‘m Compese. . He ant dimc  umi < -

o efort normal N.

~ ve Moment Thehiuank M |

C4Lcul OU FERRAILLAGE

Mw aww £ cas < envisagear

4. Sechon 'par/'ie//cmenl‘ Comvprime’c, CPC)

Ca s M/N > € = _‘%_'f_
o’n.ﬁu— ulfervcnir -04 M.wn'e, Jdu momené ﬁ@h-‘f

%=M:ﬁcj_’{ = M+ Nf
n ff): Jr‘jl-du(!& du Cen')lrt. O/C jrdu#é c/e p( /46(36.':5
aw COG du aciers {Zuc!w

fz ‘%__ d ?é: ‘@mﬁuwr du weile

2. Seehon enherement Qompn'mc'e, (EC)
o < €y '

. Vi Gt @’e,:ﬁforé normod N et va efp:,&ré de ennf)rud;'m
47 (N>0 dapréc L combinaam i differentes antlicitatiog)
o lea f_qpforﬁ dii au Aeting Eorigontal gent mpocbauts
. N<co «wtbout pows Les voiles e o wwer bares (dam

'Qed ?‘PUmeaux>=-p Le chim Aewdue . (SET).

Prescripfions relatives au Ferraillage (CTC)

Chague wile  dmt cOm/;orter J Aortes d'armakure -

v Armaturae verhecale.
s Armature 1&1&60&&1&,,,

* AFM.Q.ELru +rcuu: U*-U’SA&?U-
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/f; hoter C’im{‘aﬁz, mincmum edl dennce I[)Q_r,
i

. FParbe courante™

045 % A Ty < 025 [y s 4

, , ane ba 2 dena
025% A 0025 (< Tp < 012 Ups }

. lortgulune parti du wile et Aendue dous €'ackon  des Jore
&ijowa& et verlicalle, @It%joré de liacks, dot ele pra

en totalile par b armalirey.

L % min du armabires velkcal dur Aowl Pa 5«)%

Aenolue est de 0,5 % .

. élé-(‘fm&mewf: o barres éu‘}o»«taﬂa b wkicablu et
/uifw'wr au min  des valewe ’/,55 - Jo em

A< min (4,5b; 30em)

b (arjew ol voile .

.l diametre de barre éou'éfom&a& eit Lemité par:

¢ < € ef verticaly ‘
10 €: epawtear v voile
e 2 napp des armalture lton‘gonfa(u et verlicales
donk reloess awe auw moiws 4 eP“lﬁ& ¢6/M:z
. et barre &Mgo%m&« Aonk oﬂ«)/ooaéa vere  {'exteriewn
les extremites olu voi (L P@;r’u (m 7LrLLm.L_au.L> olo { venl-

de  rewdorcement
de  clcme nes e (bx’f,Sb)

. CLe fote_/eb d'exFremites

Comf)orffu- aleo Armalfure verkealu
dous Jorme oo fJOfe/e/'_( n Cor/oorej

l&s CL‘:AIDDé:'&.k\«A O(LL ferrcu‘/fagc CIIE
dofven{ efre au moi na ega&a 3 .62[/64 %‘16@4 /Dpar
Un Pofeau de Ave a’w DJJQ/'urcd Cw-/‘bd:aé(&t en éOne.I

Powr Cea Fof‘e_[eff ; ﬁu armature ’nga‘{;polo;a&a Aok

Aels 7:&1_ : {Wm,‘n =093 yA }
q{m:r}, = 42 mm
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e —— e ——

- &
Zone entremes

iu baree verticale Aont ﬁ;‘gmrcé
avee du cadre 1&,4“5@»‘,&% dok L'echaenant ne
ofm'(:_ /DaA ehre Au})ch'wr a é”e,)pmwr ou vvile . A<xe
A Cl\,afu.,t extremite ol roile f'af)acg_mcn(_— e barre
drt etre reduilb a Yo mohe dur une aﬁtngwur de L

1
L . éon;m.u.r a’u Uvile. °

Arm. '&rﬁjon tale .

I T/’;Eb I ﬁ_’f I A ] /__ 4rm. UCrﬁ:C’a./cd.
L b 1 E— - e 3 s s Tl
L ® [ ] - __» . S S .
L L/1o Zone Courante L/1o |
" Zone enfreme %—: Zone entr |

- = .

Le % a/ed armahcra &né{omba@a est ctonne_ ,Dar:
057%

'32" W U’Ert‘:ca_e

W,e 2 max

/4rmaﬁwaa %hﬁuu verzfa.je« :U-L”aux fa.m des voiles

La Gon%raulff. de Gomf)rudfm UZ’ ea/auja', Aera Comerc},

a U_gfx:?_ .
4

Baps & DTU: A& vg'>% U L armatuare
1‘711@4 vcr.ra&,a Pour' {04 P&L(XL Camt'mfe, C/u rvefend re Aonk

pas neCedairu , -M—uzf pour Ua -@Cﬁafirc des 447; dans
'&J El}r'e.ml-llc’d. da K{C&Lof o /)PCWI& :

dca epulg[a ¢8 cf'ecarfemen[j e < 15 vatrb;eal,
) O_E) < —j—- U_Z, &4 AE Aerownk Pﬂ‘@o #r.fat:fal‘rtmud:
4 eloul?&a /m"L : @8




1€

. Ptelele . A A aont /wﬂ'ufa par L % Advauk

wL 2 49 B, 9_2 U (»4!'(:. J2. 2 CCBA Gf‘ |

—

1000 b

81 = 4,4 (PI{I&/‘ ALLP/DEJR: Comme PDCECU»L dle N'UE,T,
8'2: 4+__Q_C_______ ﬁC:D,ﬁ Do
da-~2c ] ' '
/- éauteur d etage - .2/ 71 m
C = 3 Cm é’e}lr‘oéa?&
a = 920 Cm (epa.(;wwr du u-nf[&)
. CDn‘f[)'—cﬁuo‘r-{@d Q,q/miH;'A/&;
Bekr: Gy ($Sh) = 425 Uy’ (SA) = 255 kg et

—

Acuer - (Ja = (en

Remar@!,u, : L& /éddme, aﬁu(: c/a.u un Aens Comme L
Fw} agu}, dana @'acu[re. ; de ce fcujﬁ &a um‘/a A ronl-
:f%rréuf/?/g /‘]%m&&.{é]um e nld-.

0

I. Voiles _p/efn.r

. Voiles Vi, 3 Vs ;3 Vi et Viy

. ces ol b mems  Caractedligues 2wm¢5~’qw.

Vi du Aoubosr de wotre bokimene (34,86 m) et & nb
a!fel‘ag,u (40)/. NMows Qvvme  wne rarcalim  4ensible  deo
e,:{-‘forﬁ Awvank La N SR .

Oe ce {ai/!:’ nows atons dinsd  notre bakmewt en
Mous (03) Niveaux =& Aowwir:

Niveaw I /QDC; q¢r ; . ek 3- LFagg,.
Niveaw I : 4%, §¢; 6% e 7 etage.

Niveav III : 8"}. 3¢ & 10 d'arad—.




e i g i e — e e -

f 4 . N Y i ') ] /
Capte ed Luperpesilions de chargu ek Surcharge

on @:

Nmm = )“’7: jl:jt
veau I
Nipeas N max = 44, S14 ¢

M= 4215 413 ¢

ton Lo UGB gy,
Flibns 701 903

e1 < 26 . 593 0, 955 m
6 6

o > €97 => Ae e ke Par&e//e;mené Com/on'mefe_ (SPC)
¥=%l— 5:13_ 4432 m

S = M+ N f = 4245413+ 401, 903 . 4,432
M = 4364’379 6m

Ly A5 15.1361,309 10

= = 0,131¢
U-:A b 2‘2 4200 . 2o. (4,25’-_75).?,
- Lj&: 3543 4205
4
04316 = | K206 = Oy = 200 _ 203,01 kg [cm
o B {E - 03596 20,6

Ty "= 203, i1 Lg/enf < U?’: 05, S /:agi/cm'z

Aciers fendus

72 1361,389 .10
Ged 4200 0159, 42995

<z
Aq‘(’:: 4{;_%= 63412 cm
a

= 34’ “14:1 C,m‘z

On rc:fa,tl- e calewle avec N max

Nmar = 441,514 ¢
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Nmax = 441 514 +
o = M+ Nmax < 1418 432 tm -y 1t = 0,1397

d'oi K= 2005 = O = 2200 . 20949 kyfes’> Gy
20,05

%/> U—i, => Aecﬁm cn{;‘eremen& Oornf)h‘me,’g_.
j;: %'ék(—: 205 5. 0. 573 _ 16642

N o 147,514 . Io*
@ = QQ#CLw2F>%j’= 4193 Apee gt_%i
N 2
o= e (f~ﬁ>-— 2 éLf) C’-f--25> et d-d' - Le
Bz &M _ 6. 4—275,473./05 _ 7 993 4

!

N' A 441, 514 16°. 593

doc D= 5714
€< -(1+B-F) = 6649

w’____ -0 + {DZ—4CE
oL C
w’<o C/qur'uni‘étgc d acler <o> => (u armat.

ne Ao nk P 2 ML CLAS OAF €& & il

Amxl = 63,982 en (QQ&, Cal eulee  avec /\/m:h)

2w 63
A _ =< 634982 :4‘4%>015_%
éﬁﬁ 20 % S$T3
<

= = 4505

% Q&er‘ =

Ferraillage ‘des po/‘e/e‘_g
% min = /40% (Pofeau de rive en Bonc II> CCTC)
- A 4><(b><4,56) _ Ax 2o x4, § x Lo

Too Too

. (ﬁ > 14 em

= 6:,0 C’.m'2
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e - — e ——

| ',/ i . '
. Lecar~ement edt . 4 < mm (4,56 . 30 em

, 2
F Ty
d ' £ < 30 em

& GomL&m ho LA P{rm#tnt‘ d‘icfvpfer 4 -‘_,t/)e”a,c;f/a?.«_ Aud raud= :

2 potelek — - 2(6T16) 4ot A= 12,06 ent

Done entre pofeleks .

LY, #era 'ferrm://c@, par Uo acckon daccer:
4- 2(¢€3,482 - 72,06) « 702 644 em'
Qur une ﬂongou_u.r- de .

L~ §93- 2(30) = 573 ¢cm

< 30¢em = On prend A= 2o em = _/._%_=1OCM

it 26 T16/F ace
Aftearéefntné A= 20 em Epa/\ﬁ}‘ de —L- Jc efcx_f‘re.mf{'t’-

To
%: 10 em < 17—5 de .e’eth;h_’l. 9F

#ﬁ‘f_‘ +——‘4—+*

r s & @ [ * L4 - B ®
b s o o ® . ) —* sl ——

1,56

L/10 [

) L

.«

1?5:’3%5 é:aZoc:n; A= 20 em 1

Q-Arma!ara /\or;gron(“a/a

L X o armak. I«o'lizonta.{u el do wue Fa,r,
0,5 7%
é’z__wv = (0,88 %).%

wQ;rnui




w£mié:o’5%
wf e AL 06% = A= 6% 20 x 100 « 42 i [t
b sc4m Too

/4: 42 @m'z/mé Ant . 87-70/*)19 el Pa-" :/ACL; =125 cm
Ar - g(e;gj)f 12,56 e

3. Arma!aru 1Lv-a.nJ‘ rercales

calel de (b’

0/~ N Mo 4425/4./o3+ 4048 1249 . jo*

-+ < 206, 5
/A 2o 593 3135 1} °
V= g.?{-i. 2 ‘fé: 573 Cm

d'ot Up'= 406,134 kgfest  (N= Nmax)
“3"0: 154 135 éﬁ/m > 0 o Ly armature

tra na utr:ra/a Aeronk /orwa :foh?pmfa,crement :
4 ep ul?{&a @8/ e
* Pofe/ef‘s

1,9

_0,.9, Un” (0='= 05")

1000 =

- Tso

9, = //,4 /Jo boaw de rive

O, = A4 le = A+ 0,9,,2,?-‘{ = 569
da-2c 4 odo -~ 3

dne wtpy, = 0018 = 41%

ém:};
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£ B
Vi Volume ote Qrmature frane venales oland leur f/““'
L - E'apac:.mcu.»' dee AL.
. deebom du betm - 20 x 30 = 600 em (Poﬁifo&) :
VE - Aeelion x Lﬁ"lgueur
VL « [(30+-?.o>><-2+-20:}x AL = 120 4t

I //.,?,0146- 4 _ Wé’(:Bl
dm (/Ué = —,%—5,— = é = 120
4{."”;; _ Wéma;oaoé B’ _ 0,013 )(440 > .6’00 - 0’9 sz,
20

doit (un cadre + tne e,oulg[c,) @8

At = 1,5 em
Taé/eau rceapiﬁfa.&{
2(6716) 2(8710) [me _
Polelets iyl g o 42'5/0', 40(044@)(238/ [
Park 2(26T16 2(8710) [me - 2
CBncl-rale e - 20 Cm) e = 12';/@” s @ef’) @8/"’3
A. verfieale A. ‘Lof;ahuf‘a(,j A. tramve~aly
. Nivequ I
n= 6646¢
/’\\//"H QQI 393 €o= ?,0246’171 > € = 0[955‘01
max = J ¢ --;'AM’,&'M Paréﬁa//CrnCnt
M= 548, 061 Em

COMP nm C’E. .

A = 643,265 Em .
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K< 33§

Mo = 693,265 bm = M~ 00692 — {
£~ 90,1969

Uo'c J200 _ 435 39 koglen? < G5
97 5 : g/crn < Vb

A 2
A . 39,935 em
i Ua € £
/hfﬂc: 477';-_1\/_:_ - 23911 enm’”
a

o Calew! auec Nmax - 9-2, 3t = M- 6’30{ 34 tm
O/’Vb(t /(j‘——- 0,06‘52 = fk:' (3'2!3

€. 099493
Uy’ < 430/03/ é?/c,,,'z < 5/
Af-a = 4-2,’/4@ Cm&
Y,
'4.%:- 4-{5\- _Q/:_—_- ‘*20,46\4(’/?)2'
a
d ' Amax = <3, 911 em<
A

W = = 0,4-2,% <WMJn=Q5%

b 4&/&

m prend  w=05% < A< 2165 ent
Ferr‘ax'//ﬁge des ,pofe/ekr:

meme Cjwk. 7%&. Pﬂur & N1 re e II /daau.:fo POlLr'

/e CJFQMQILM on Prcn@/ : @74 = A= 923 s
é’or)e er;Tlr‘c ’po/‘e/el[:r :

A= 2(2765 - 323) = 38,040 cm”

Jur wune ﬂﬂﬁuw dﬁ 573 cm -
it 40T12 ; e=e5em (12,5em) Ar=452cn
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—e

2- Armatures /wfi%_Q" fﬁféﬁ;

r 085 %

wy - 0495 | ATk

w£7/ man 4
"3
wf = A vw =05 = 4=10 Cm'z/mé
bx1m
4nt. 16710 - 2(BT10) [ml | Ar= 18 F0cn”
=9 cm

3. Armature $rans wersale

Up - INZ; _/\Ii'u— - 50 442 ég/cm{ <
_ :ferra;//a?c for_fa;#au; - 4 e,ouzﬁa,& @8/m‘1
» fotelels

Meme e/w&_ 7cu, f-ow— ,& ';\f‘tﬁ(_aa, i

3 G
-

Aobleaw recapils &Lﬁ;—f

3 2(6T14 2(8T10) m
Dotele ks (631112?5 - . '10((?4-!#) CIDB/ 4

' - 2

p- centrale | 2(20T12); €=25 1(82@5 e ep gl
A. werkeale A. horizontals |A. frows verSals

Nmax - 43/ 133 L.
M = 138 1€t

a@ed.q, Ioou.r O niveaw IL hnowd avous a.,o[o'ofz' Lo
:fgrrai//a.?e m in (w: 0,5%> . On a.oéo/ohr& il

b mins Lercaillage que por fo riveaw I

. Niveau I {Nm»; . 37 014¢.
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x VOI.IES : Vé}_ ; Vtg ; VE_Z z vg}'

Nmin < 437, 753 £
Nmax= 493 0fc

M = ‘7“?4) 031 €m
Co = 3,6m> €y = 0,‘\){»?3:% - SPC
C/IG': 6\/7, 442 é‘m — _/u:- 0,7040 ] f

Niveau I - {

kK= o41 — (/< Uz
E£< 0721

Af, = 51963 o' o5 Af = 20,369 en

o« Nmax = 193,086 t = cdb - 6§13 599 tm
d'oc p= 0 1459 — {Kz 22 55 — @’(Uf’
£ = 0§69

‘4103 - 5% Cfem ,4{;: Mo e

Amax = 20,369 cn

w = %J% = 0469 < 057

&n Freno/ w=0652% = A= b At e = -24,1100{?'
2
.Ferrai//a:qc des Po/‘e/et’—s
B = 14 mm i on prend : 6T14’- =125 ¢cm
. farly centrale
2

4= (49~ 923) < 24 94 cm
4t 30T12 . e=25cm, A=
<- Armatares .Aow’%c)nfanﬂu

U
wf 2 max (054 3'2“““’7 = 0067

wg—_-olé'é‘% = A= Qé’é'xbx‘loo = '/3'4:80 Cn-;z

700

A4t 20T10 = 2(1071o/m€) ; €=9cm ; Ar= 1590cm




158

3- Armalures FranSve.r:a/éQ

UE’: ____N +__M r = 3? 119 e fem <

Y S
:ferraﬂ/a?c -’,fgor--‘fai/‘w;rc . 4 ePwa(p @8/".2
AE pour (1e Pote_[e,h -

C“’Emu& = 172 %

-Alc_k
U

AL .« Wby, 4. B’
min 4-20

- 0f6 ens

At (uu eadre + wune ep‘uzgfe.) (;D8 »46: 1,50 e

.
’

NE . fnﬂur Lo N e du I, nows QUvhe PUs % run Jea
a&“ersl On a,o[on“er—a, dme ‘eL e me -‘/errail/a?a.
Aur ﬂ'OU_/‘c fa. Zau(*eu_r du voile .

Lableau rcea.pt'fa.ga&f

Pokelete 2(6T14) i € =125 e ,2(107'10/"7?) 10 (ch_P) d8 {,,,L

€=9¢em
Parhe ) 2 (10T10/m€) | 2
Centrale : @57-72);6'25 e-9cm 46’P¢8/m

A. verkicales A. hor;gonta{es A.fransversales
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+ Voiles VF‘%’ a vi‘:,-

Niveau I . { Nmi ~ 440':’7'2’&'

Nman = 653 656t
M= 3995, 266 Em.
o= T,ilm > €< 19492 m = SPc
Nmi = 940,92 t —, /O = 94961 996 Em
dnc M~ 016§ = [&€ = 0]430
{/<= 1615 — W' > G

/

T'> 7, = SEC
G/~ G (+ )45 = €45, 424 ég/em"“

0. O/ bhe 695929, 20 195 oq.,

=

N min 440! 7}7'2. .103
5. 4. 035 (d-d’- ﬁ_‘z_)
AL 4
B- M _ 5205
N

D=0 Jo (5)_[5) ) 0,9(«/- f)(//-.zS’)i = 4_’1,35

C- 01 (4- 45')1{ = 4569
E - _Cz{_,.ﬁ,?)-_- 49'325_

.z _ ,
w' - -D + \]D_4C’C . -399
B 8,

w <o => L belm & ng deul p ek rcPrehc{rc,
g#or'[‘_{ exferiewrs .

b

Le Ferraj//aﬁc Ae fu'b Aue rauk fu /Drddcrfpm du CTC




e ————— - e ——— - - - e — e et ——

T=453 029 ¢

‘ 3
Cpw 2AT 29 M08 107 43 p9 Lpent
3 20 % 105 611 kg

0095 g < Tb <042 " v wpps = 025 %

/

Zone T . 2 ?LB J9Sem de Lentremite du wile
%onell_.- Parte Gen%rafc ; j = L - 92—1:—- = 116 em

10
0,5.-%.1’35 2
.A7mf6 = 100 N I'gs-cm
4t (6714 4 8710) . e 14 cm
pol-e.!r_.‘:s
A.zm. _ 0,-Z5><«’,o~,<:716 -35,3’6‘";?‘
" 700

it 2(.247'10) . e=2em . Ar- 3744 ert

2. Armatures horié:,onta/es

0,5 %
wlz max ) >=> wl= 05%
-;—wv- =039%

d,’)': Am“_’ _ °?JO><700 > 0,5 _=70 Qm'z'-

Too0

vt 20710 = 2(10710) [ml ; €= Jem

3. Armalures Fraus wrsales

- Par He_ Cen Fra/e_ :

N

O~ — +Lv - 46660 F S 3
b gt T - e fylet > 26

on Prwm‘(; des epulafcs 08 ; e< 15 vauh: 15 em
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. Fotelets
wémmt _{é_‘{‘ﬁfx 5,69 x M: 2 9%
7000 62 5 !
A . WEmio £.8  0029x Toxboo  , 4r .2
m 120 120 /

/é‘vf'é- (// CJQC{!‘C-# Une epulg/c) @8/?’!1?} 4!’: 4,50 C’.m2

NE: On ao/opfe le meme ferra{//a% Sur foute (& hauteur du voile
Tablean re@ap:‘ﬁ/a&f

Pofe/e/—s -?(6'7'14) ;@="14em (107'10).2/1*3/ 10 @’awep) (158/
€z gCn m/

partie 2(10T10) | m| | epuigle @8
centrale 2(287_70),8: <7 em — ;/Cm e=45em
4_ {/{rlfca[,u 4- ;'IOrfé’«ontﬂ{,{ 4 7’-r4mera/¢,

N8 : pour le reste des voiles pleing
on donnera unique ment les

Fableavx reca,pffa[a&.fr e Ferrai/!agc,-




. VOI'!E \/’é 4

J Nemi = 20§ 125 ¢
Niwau I : )
’ 2 Nmax - 319, 6o L.

M= 2991, 09] tm.

.-:,{errm'//aj( min Wp, (5 = ng = On aqlo/bfem. -& e e

:"lﬂerrcu'//age, Lur Loute A 2&«.&'&1.1* du  vvile.

Potelets 2(67’74) -?(TOT‘IO) /rnﬁ 4o(a4ef)¢9/m£
€= 13 cm e= 9 ¢m
arki - - 2(10T10) [m? '
Pcenre;a/e 2(28T‘10) . e=26 ( - 921 | epuagles qsc‘?: »
4_ U(rb.'calu 4. horizgnfala A. )Lr'aMWrJ'a&

« Voiles vf‘,g ; Vf‘S; vps j Vps

. Nmimn - 490 391 €
I 5 /
Nibeaa )jrvmh 215 135 ¢

M ‘3450,?54 tm

L 05 = meme ferra;//ag,c dur Gulte b Caclair

wfm;) ®
du vvile .

pOI‘CICILS 2(6T14) : e=12,5 2(4OT10> /""8 10(&”[’;)(1()8 /me
€= 9¢m

Parh'e 2
centrale 2(27710);¢- 25 2(48031502’"/,"8 4ep-$8 [ m

4. hon"ﬁ,o wbale A. '/rarw b{rJa.Q

4. wertiealu
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« Voileg V?1_o;_vf)r1; Véu; Vg,s

[ N < 19346 ¢ .
] Nmax ~ 22,932
M = //4"204 Em.

Niveaw I -

'angou;w“ a’a tfvf'[a = '/,4001 - Aeront Cmf'o[lr&' Comme.
des /ooé”emx.
4. Armatures verbeals ,
Wmis = /I% =D Amrri-.: Agé_w = 446.»1'2 =;,{
2
€<30 Cm (g-one "IZI)
2. Armatures Aor:‘;’ronl‘a&c:

2(7T14)
€=20 em

wf, = max (0,5% . 2wy - 40.24/) - 4034Y%
A o x 100 x4,029 - R0 54 m?

To0

Aot 2(’/0T72/m€> ; €= 9em

3. Armat. Fransversales

G=N_, Mo _ 2 3 g
6£é+ v = 29 0§ ég/@m <-4—OE

= iferr(b.”a.ﬁf. :fr;ﬂail-m : (Cac/rev*efulﬁ/&) 8

70712 [mb . e=9
7T14 (fae 4up)  / [k exgem

N B I

7T14 (fac wd)
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I Yoiles avec 2 ‘Tfor'/e.s douverture

-Vof(u 4 L '—'ﬂ.«{!) Q/IDLLU-U’&LW => 3 Ffumca.u.x.

. e :fﬁrraiﬁﬁ,?b de Cu U‘Dl'éu Cmewlfe < ﬁpcrra[f/er ,@A
/&rumeaux-

» Voiles - Vb5, Vg ; Veg ; Vi,

Trumeau ©®

M= 0293 Em

Nmn = -~60,615E

Nmax - 96,456 €

7 - 049m = H Aera 7Derradl£ omme WUn Pozfm“.

Wm"-)g 1% (poﬁaa én %DndI)

A:_ 4>(6£(: - 20 x49 _ g'?cfn'z @-&(3&.@, min;‘mﬁa dﬁ&kf)'
min 700 700

N~ -6o,615¢ (¢ -ﬁ)ré de tracho)

€o = M: 5—04 10 m < € = ‘Eé/ = Atel:f’) enﬁercmen(:
N

Aendue (SET)
4« :—2'8460—(:/1— 4296 em
'p -:% d.z: 'M,?C’n
. | i
04 70»
i ) ~f—elly
¢
S 1
A | O




dm 4= Lix | 605 o
}=> A- '41+f4,2= 1443 ent > Amin
dm.“‘; %= g},go Cm‘a

NLOJ i} #’420);2

On repread Lo cabenl, avee N Nmax = 96,956 ¢
M 0, 2fdem << €5 = _?’ = )16 cm

80: _— =
N

=> »pﬂ /d‘-Ct«"'d et en b.'armenl_— GornP Wmee (SEC)

C&’L/Cu@ C{&i Ca-fo-ﬂ‘u'emlf :

- Vo= O, (14 {;Z)x 15

A 049
-9—2’-—'- ——-—2-/— = -24,5Cm >eo
d'n [,/ = 406,307 ég/cm'z
£ b b &7 < 1039 5.4 025
N 4t
b _po3
B = 0,034
C- 024 (4-025)2{__ 0,073
D~ 03(f-B)- 09 (4-£)(4-25)*~ 0330
€ = —['Hﬁ-f): 0,043
. _px Vpi4qce
W = D i <0 - 4mn'q
2C
On /Orend dme Amay = 44,43 C”:'Z

A ] 26T14) ; €= 8em
A1 = Ay < €T14 = 9,23 cm?
2- Ar mafures &r.’},onfa&

w2 (054 ; 2wy = 125%) = 125%




y Y, Ap A '3

) 6o 8/ ¢ - A o g 74

w{ =15 76 = T, = = TS S B
ey

[

it 2714 2(IT14) [ml | ex 11em

3‘." Armal‘ar&o Fransvertals

’ N M Ry
s N By =520k < 3,

m @
=> :{erra.d//ag,c fo,fmtm : (epulg&, - Cao[«;) @ 8

q } 6T14 (A%)

9(T14) | —
. )

€=1em
<
N epulﬁh @8

} 6T14 (A;)

Trumeau @

M = 6:30? é‘m
Nmip = _405,435&
N max = oZO#,G'O“:

- 131 m

M €350 . 53¢ em
o= — = 3 ¢

N 408435 .10
e - _gﬁ - 131 _ 173 em

6 €

@@'efforf de tracke pasic endre I a‘rma.ll.'urbo -
Aeels enfrerement £endue (\S’ET)_
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4 %4&%6{7 - 3757 em.

IQ_Z-: 2&—-66‘—0{2: 0261636"3

4. NOy

<~ - 40,%40 e
7 0 }:—:b 4= 4g4 4, < 26,06 eat
402—- Nﬂi = 45,\3-2 Cm’a
% Ua
Amin (CTC) - 0% 131 26, 20 en’
100

<ot 2(9T14) ; Ae- 27,92 em
2- Armatures hon’%on{'a&
v

wh » (0,54 Ly, o,:;'/,> . 040 %

4!,)”6 - ;‘%’ix 100 XD'rTf - 44 em.Z
Ao00

<nt 2(7T12) [ml ; Aes 1582 ent ;€15 em
3. Armat fransversaly

/ a 3 (T
0’ = 52 8o ég/em < 50y

o Jorfaitarement . (cadre epugle) @ 8

7T72/mf el qu‘fd'ce
o caclre ¢81 /Z P e <15 em
e[ LT T T

eloul?(e. ds
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Trumeau@
M= 3481 tm
Nmin = -165, 995 € /. 2,39 m

Nmax = 3']0 -23-2&
&aﬁm enberement Aendur (SE )
.On donne direcltement & dedwa de -ferra_[//dﬁc.

(cmef) @8
TT12[ml ebpar  12T16, €= 20 em [ Face

VANAR S
ETTY T T T I TTTS

Par b calcul nowe avons Prouvé L valeurs Aulvautes -

A. verlcalie - 4—‘/,fcm‘2 G(errm.‘f/aac min - C‘TC.)- Ar - 43,-?;1
Cm

.A . ‘éor,-gfpmfa.é&‘ 2 4!‘?”;} = 43f4 Gm'_f : ;4,-= '/5,82 sz-
4. hram versa (ta - :ﬂ:rfail-af}emmé . Cadre 4 ep ulg,L{ ¢8

» Voiles - Viig ; Viqo

Trumeau (1)
,Q= 0,35 m
M= 00493 Em
Nmu, = - 475,409 €

Nmal = "20#, ysf&
b ocalenl ¢ ramene & wu Liaut

4. N _ 41691 em
Ta
At 24T16

( toute 7y Ubuye(’—&bv AeE L-‘/—fec/-ueb)
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Trumeaw II

M’ 0,4;&6 ém-
Nmmn = -315, i55E.

Nmn.x=.3‘44} 94 L.
gl 5 A= Mo o 5 2w

a

4nt 38716

NB. Doaw bu gfo-u Adans Coupure des 4‘&»/-@;: Cadres
@10 (arma,{-. r‘mmzwer-.ra(u) art suddaauks . Par Contre
dan _@L Fone dle JMC&M , A J'a i o assicrer
Lo Couture de Loutes Yo barres , Avue peine  cle v
dles foé«ured e qﬁw.fo/ofcr du *fa&é de bu mide en 0/@_
de Q'adksrence . W fa,ul: Prevoir des elouIﬁQ

./.’uff&mené"w}t,’d (?570.

Trumeaun II
N;ﬂ#w,zzs&
o B ek ekt LR
M:& #!,5.4”) " (Ser)

| ] e
EYTIT — BB RN

Armat. verbocales : 46T16 - .?(23T7Q) ; €=22 em
Armak . Eon’}o%a& : -Z(‘lOT’IO/me) ; @= 9 em
U

A rmaf. fransversaly . (C'ac{re-f ep w\j&) ¢8
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Ferraillge du voile peripherique

szf%rme.men[: Qux. nowveau r‘ej/e_men(: CTC | on prewoibt un woile
peripherique endre L nivcan chs fondalin (Padie) et 4 nivean
du  fLaucher Laul e vide anitain ; desbind & cemfure~
s voilys el asdurer wn bm charage eb par Conteq ik il
il cree un  4Ystime  dladracteweture i rigick .
Ce voile a pour dimensima
. 'émfew", £ e 200 m
. La.rf(eur (epa«.’«eur)/ e =25 em = (920+5'> Cm

lea 5 em  ont Aeruir o appui pour lea ﬁreo’a.//a

du /(xfauc_/uzr hawk dy wde anitace.
Co wile Acra ferraj/le: Cons fru e i vem ent d'apro'a L cT7c .
4. Armaturu jmﬁif&o&‘nda ;{:‘lau[‘a Aupereure ot /é:ﬁn

donnets par :

A2 (020 %) b
1): A(C&M 'liramuer:!&[e_ atu vpi/e Pcrm‘f)/Ll.tq.‘7a,¢,-
A2 020 % x 25 x 100 = § em

47t A verficale = 5712/’"8 ef par :f‘{ca ‘

als Armaltures [onjit&.oL'uafa de !)CCL{.L
A2 2 em® par face el-lDar netre L ne anie

4| A horigonkale = 5T8|mé ef par Jace
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FERRAILLAGE  DES LINTEAUX
On o&‘&lﬂu -Zl‘?/;a de  Liteaur .
w liateaur encaitrec dane L demenk de refoud
extremites ( Uiteans relcaut Lo Frimeaus) .
» liteaur en Consnbe ((aux extremite; des rc-fw:&)
les Luiteaur Ae caleulent Comme dea fom(ra en »
Flexion .S‘mo/:)/e
gﬁd Aont  oumiy
- Qux eAQrng F.er-ma_nerlfa G : din au Pn‘o& propre
du Yileau et au /on‘q/: propre du /o/aac/mr Gui F'%.
revient. it . % (#/n)

a l&u re

_ 4l Aurcharge c{'u_/»&‘&a&h du plovcher P
T (A~)

_ 44 Aarckarjg due au  AeisSme &r{jonta.ﬂ L
Al 7@# G[me)

1. Moment Flechissant \

7
Lo Ditean eat Suppor e

Comme WUne poutre 1 ’
encattree & Ata 2 Hﬂlﬂllllll“lllllg

extrem;tes e

-

A L'encaitrement . Mg = - (7-%2
En %r‘ﬂ.%’c ! Mé q_e_f_
24

M: MG-!- /\7P-+ MSH
Le moment M et max & ¥ 'encastrement.
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2 ) 2
Mmax - QGQ + Ciﬁg ki TSH:—??
19 12 |
Quec TSH = 4.5 W (mdd'wf,é de 507 ; Prcc,om'.c-c'/:ar le
e 1)

“ = £
Mmax = (ﬁG-P‘?P)—?z-.L’/,S”p&
- E:fgforf %ranchant

T= Tg+Tp + Tey
T- (g “*%)% + 49T

Prescriptions relatives au Ferraillage des linteaux .CTC

[24 arma,flare,a do/unﬁ‘ etre d/‘rpodeéd et auw Crees da na

(Ld #umeaux_ LQuiv-ant & A[lzma cc- o eago s

As
L N
he U A-
;Y bHA,;
QI . =
awc - &ééﬁ ¢ Y3 %+90(}5

[w A—ccf:‘w mim’maéu cf’a&‘er-.r Aont a/onne?x loar.-

» Acier /Jccpen'eur:r et m:fen'euu ; (AS el Ai’)m[n > 00015 62(;
. Acie, de rtparféfim : Ar‘m,;, 2 0002 6/%

. 4&‘&; ‘/rans rerd QUX Aé min 2 00095 b.t
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/
81Ty 2 0006 Qg der armature 4upplementaia

downt etre q&;foae},d dans [fes angles . Comme  Swt

N\
|

/
/412 0,0015 b h \

L 2 100

Lo contr awite de asaillement - (Z’é= 44T
6.33,
o4 Tp > 006 g o necsik d'armat. <upplemen tass

VeriFicalions
1- Cond. de non Fragih'}é :

A2 069 b¥ U5
Uen

3. Cond. de noen Frssurahon:
max (UTI ; E) - T2

3. Contrainfes : '
lo'< @ . Ta<0a ;Za=77_<a
avec Ty = Yy (= 199 Lglethé

4. Fleches :

£&>i ; 'ﬁ&—> Me A__ 43
Y Y A
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Z{g ; Vitaq ; Vps‘; Vpg (C:hﬁeaw)

cﬁwjed revenault aux oiles

%qG = G4-+CJ_

G- poida propre duc Liteaw = 02% 249 %25 - 1,235 n,

Qz: P. du P[a.ue/‘u - é{-éoj“x‘g:\g’ x 019 = 4442 é/n{
d_‘mﬁ— QG = °2¥0‘7 é/mf
» 9= 0,3M x 4,205 = 4615 &/ml

|

> 7 = //f's_r
SU & o

oo Yooz ] Y07

Lia Gaux Vig - Vin Ves Vg
® | 7012 4295 | 1495 7,195
@ | 43035 | 24969 | 24396 | 4,39
i T S —
Valeurs de 7T(effor& Hwakmﬁ)
Ch-é_onn&

NB. & Khre o/’exemﬁ& m wbedu L Lonteau @
Me: MG—"‘MP_;' /\781-} = 6,’/35Z‘m

M= 000153 = {“’ oofo1 2
. k<65

o« 222 - 45,115 kgloi < Gy

265

ACA_: oy [;é = 00401 x 20 % -245: 049§ C’,m'z

To0
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4””’; = 0,0018 x 20 247 - :{,41 Cm-a {Amm = C’,OO'IS bt{e\
3 ;
4oL, 4716 . Ar- 8,04 Cm

_é]rmcl/‘cued a[rd,wd ucha&A 3

On Prtna’ ded AQH-&O 0572 => '4é= -?,—26' crn'z
< A -Gk % = 95 em

T _ {o,.aé

Cpa(‘.zmené Mj/dmeh,{‘afrc £ <« max

_ v 03T,

W - 45¢q - 115 Eg/cmz g 7 )

Co - 297 _ 4567 kgle? ¢ 2-4
03" J g/c (ave 3 gtf)

—

o 'ne A = max ( 949 em ; 20¥, oc c:m) = -Zo‘:f’oé'c,.,
« 4 < _g_ - 61,95 em

o /bf‘&to/ £ = 30 cm
doc AL . (CTC) = 60025 bt =15 ent
4L < 2,26 e > AL, . (c7e)
Armatures de repaf(l‘(&h |
Ar = 0002 é{o{: = 0002 x 2ox 4= 9 §f et
it 10T12 = 2(85T12) , Ar- 14,31 e

A Ciers 0%‘_7% :41

o= 4,561 kg Th < 0066 Jf = paa
0{066 U:lj; = 16 L Lg(ef darmak. o#ccfcwa




R1€

_Vérl.j ica hene

¥ Cﬁncf:(fm g{e Fiom ’—fﬁrag):‘f{f—é :
A269.00% 64 B - F 129 (s fc)

Ten
v Nem ft&duraﬁ?ﬁ;
Ti= 7592, §03 &g[ex
I3 = 295¢,13 ég/er;?

U: < max (V;, Iz) = 1592 Fo3 Lg/o,;z

¥ gnrlraimmené des Qrmature

Zd*-: Té, < %-d _ pz(%dg:: o?é, 55 »ég/em-b

hp
Ced . 13591 - 36042 kyler< Td

19, 5§xix-€45
L4y, S300 > L
£ /0 16

2 3

A o 4049958 < = 00402
Z_L; F(O%ox-?45 +o4 5 Ten

NB. Moua teiumen b resulbals poer Lo 5
«a‘ql*ecwx danv 4 tablean Aucoauk .

_.._/__,_



| Linteaus

———
Vindeg Loy | Ben|ME) [T w) (T é}/c,irf‘la/o# As=Ai e)? | 4r x| Ar @) At (@Y € en)|Ax )

090|249 |5,079|13152|4.5¢)| 0495 | 4T16 ; T04 | 40,719 | 1131|4579 | 30 |

Veg 033 | 083 [12761|3504[3% 30| 4304 | 4T14 . 615 | 4712 |452 | 4 3| 214
| 070 | 249 |4, €oF |12461|4,560 (0495 | 4T16 ; 104 | 40T12 |1, 37| +» | 30 | 7
Ve 093 | 083 |12094|33 323472214304 | 4T14 ; 615 |6T12 |4 52| 12114
Ve, 0,93 |03 [12,563 (30650 306504,072 | 4714 ; 615 | 4112 |4.52| . | 10 | 2114
0,93 | 0,73 |39999|16135/06,4%5 |13 532| ¥T16 : 4¢0f |4T12 |4 52 |226| § | 2T14

083 | 003 |12, 563| 30,650 (0,650 | 4092 | 4T 14 , 6,45 |4T12 |4.52| 10 | 2714
Veio [ 095 [ 093 |39 sctss|oe 0 (13 530 11 , 46,00 [amie |42 220 | 5 2T

~
& oo | 247 |5:135 [49.991|45¢8 |0495 | 4116 ; S04 | q0T12 |1 31| 457 | 30 |
ts 0,33 | 033 [13,512{39, o392 4314 | 4714 . 615 | 4T12 |4, 52| ! 2114
v, 0J0 | 249 (5,135 |13,991| 4569 [0995 | 4T16 . 1 04 | 10712 |H, 31 ’ Jo |
073 | of3 |13 512|379, 12|31%%| 4, 314 | 4T 14 . 618 14712 452 7 Ziid

Tous les linteaux Sont encashrees

! AQUx 2 eatrem tes
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DISPOSITIONS CONSTRUCTIVES MIN/MALES (DTU)

A#{h de rcponc{re, aux Cﬂffe;enfa Au@‘q‘laﬁ)‘w Pmm(fué-

par (s P/mmmc‘nu de refrait Pfum:m-w f‘&_rm‘c]w 35
@E*M&'7uu oA g2 Lo de prevorr un minimum o arm alire
CA.QA'NQ?L de /.Laualtxr

Un e/wu.;agc dle Nauelw dot ehe etabls dang by cp

Auwi vaulks -

= /4&( CroddeCn6 a/t Giaqm mur aQwWe wa /jaueél.r

- &n cer-}[arqﬁa de :fagaclc, a&dquz. b havch,  du p lou che-
Mé’ Uﬂ'félc Q’C éfead‘en'eur nC c{au ‘g. Ca. Je -'fagax{u

Ma,@anmeid-

« Ce c'fwwiaﬁc de /(la,ueﬂur ek Conalle par dee accers
AL

71,44‘ f(r-ou.v-en(: o{am /& wfume Commun Qu mur (m -'ﬁa?u(e.)

ef au flaue{u Quund i 7!«1 par Ceux ?m’ Ao trouvenkt dana

une baude de /opaue/ur ul?perieure. a 4 7‘&:) Lepaimenr duy

/JauCA,er- ef Ce.] o/c /Da.ML ef d’czznlrc a/a mur .

{[ | —~—— .
— e B - 2 -
ad 4%

]
¥

. la Aecte, dacier de e‘«a,uza?a

edt #xc’c < ’/,"S_C'.m'z au Minimum ola na -&‘ Cas Aduivaul :
- Claf.&a?e entre uu /lla,u cher eF tw mur de /o/'ﬁm, tn
mur Oon')lf‘c ferrcl :{Qf&tc/e madconlte:e, -

. Dau bu autre. Caa .

42 OI-ZYL [.:En mE?L"fA




Armalures des murs mferiears
- Ch+Rh
R, | Ch7| 04m
“—‘5:";'—"‘ _—_“0:—4.”’ 81‘098 Sous Ferra,gse,,
04m Ry 04m Ry
= 04m] ‘ | 04 m
ﬂ Q'Lage courant.
04 Rv ' 04m Rv
—-—-—--—-—-———1.————--—--—--—-———-—._——-—--4—-' ch

Legende : )
Ch: CACCUICL3& 40“.3'9“&'16- Cv 5 uab:e.ag .
Qh: /‘Qn-}poreem ené &r;‘gmfae. Qv: — D{,}_ﬁj@q_e, i

C@azu ,()m eéaqea Gourauhg : a@@d armalures U&M‘lea@.‘ roa,[e-

dune aeclm minimale de 0,75 e dpvenk éhre ’.ﬁace& d ame
Ces aolers cloivent border

ow recouvrement

Y a,u,?(,w des ouverfures |
.@'ouver&lrc Adur au moins 0,4 m

a L autfre ex fremi e (Qv).

a e (w,cra,ge




Pour eFagu A0 ud Eerrm : CJ 2 */,5—Cm'2

Rb > 45 em @mﬁ‘ﬁwc\)

Armatures des murs exterieurs

— Maz (Rh,Rh) Clh*fi/ Max (Ch+ Rh+ Rho)

Ch_Ar—_-__::___/__ e W ey [, JONRRNL ————
§ ”—!r“Q‘T . Q_"_.j Cv| etage Sou
i RV-- fcrra.m_
| I
I y : X
: st KA \ :
C/p_.._._..__\._\__._\\_1;-.__.\__:“_____ i \
' Rh~
|
| i
l
L j--—ﬁ == —_——— [-
Ch— —“——"\"—\-:——“\-——“--——\-—“—:' £ ajéos L
\ ura
| Rhl \ nan .f
|
\of Rhy | )
R e S ey e
/ \,k——il' ” \\ \
- ofgc,,f/me 2 Soudures

Legende:
C, ckcw;aﬁe vertical > 4,50 em-

Ch : ~ 20413,0 ﬂtﬂl B

Ly = QenijPCCMEAl: wlical auy mb;n.ﬂ.?x_
des baiew

R - Qw;ﬁoram% ‘Qm.l { tvus Aerrame ) J,&’f)ﬁcm*,’
L, > 0,35(’,»1‘g ; 227 2 4 enit
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DEFORMATIONS
Pows L coubuckoe en bebon comi Do condibima e deriee
/) pueercplion  reglimintaise imposunt wne Limitakon ol
Sa Plcke Avu L «,uu?u de caled | verkealu o
&u'%u»tafu.
A Gﬁwl;}_a verticalbl :
bome & cas ol cLarda,a vedical , e Aok boo clomends
brigotaun (favchen) dob b deormakiy et excesive
gui endrainent ol disordia dome L oo ot L
reveflemants | ef L. f)-ou/'re.s ole ?ra@m&. Porﬁla | e s Cank
au ‘let&nage, une  Conlie- f»&c[u /wur ccmf.cw- La %Zéb
due  aux aﬁmgu /ae'nuuuw@ et A .«&wrcl\a,rga cf'c.x)b&'hﬂ.
2. Chorges &L%M&éa :
Ditne & Can oo ch. &Zéz.uta& e Ant A domends
verkicaw asdurant b codrevertiment e o MRucline
(U’Df&A) qui vouk f-&frc,r\,o(u. e rf/;-ta. '
e Ifcw/c drve determiner avce  une Bonne fnm;ﬁ, -
(o wne afproximabion admittitle pi) Lo dedformabion Gui
Acra ollemmly Avw ffoﬁet de %reu ﬂuén&‘aﬁu 1na Cant ann
ocins) o S clifferent refencs |
Methode de calecul

L ealed olia c(g#ruafau Ae fad: par A m.#&aa du
"memiil du dire” e,xPaJa', par 4. FUENTES dawm #4m

ourrage : Calewt f)rwbx:?uu— du o&ahure die Bobhmeuk en
Behm Arnd.




£XPO:£ ae Lo methode

Caclin dune Aci Ao Toren

Ry

a
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"dam veyy  byys  fyp

oz

RN DO
RN EIDOL 7
SNENEITES
BN

[~

[ o/




233

4- FLECHES

Avieut ?p ?F ff { 'e'-‘ ‘{{Lclu,q aun. hiuweaux 4,2, M
WftLb&%mu{; c&%w por ‘&4 %rm& /huu—-.-.b,q

ZSau
g -{gg&d‘ . o Zsaa
ET E1

Z[SGL E_S’Sd‘_ o

A Bl g sl

EI ¢ EI

Zs i > 3

#9 i #;=~¢>—=_,3~'d*' ‘{zg&ag-

€L ET EI

6S Cc

?P__ 2: Side . #0: 2_:'3;0&

lo ET ] gI

awe . i - dirtanee ou cenls oo ?—ra.m'fi de L AM%,.L“,
S¢ au nivauw Cowidul. '
T. Momeut dinnbie du twile cowsidud .
E: Module o diformakive Lovgiticdiual e Deton.
E- 2000 \f_ /uu Lo cl'mrg,a s baul a uneu

e PP i ment um,naé&- (cLarga Av.rm.c]a,u)

G: Kos Cotamce i L CIM-Z[M'M < 0*“22 /M
(5’3 . 90 tus = L3 40 Lg/cuf

dae E: alooo 27 40 - 345’,50‘/03 Ag/cm"
E. 34880 1" 4/a
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2- DEPLACEMENTS
les diflacemen vt connic par o Formate

(']!f__ jﬁ_ 40!:-! 3
{ = /€ 'L“ "WI.g o Mau.c[\u_/
‘£ A = /f,l,;?l ___)H
avec %: _:é L. Lawliwn cJ’e,{:q,gx_,

beplacement admaii bl

Lo deflacemint admisible A et downi par ho Confloment
paratismigue a,%z,w:m .

Dows by babimenls = waage bk, vt ool
(Bwreas e_evfu, cl‘c--_) L C{J.M&u_wmt' il misni B, e

C[DVLDU.’ /)4." : — // £
' A = ’3 = r i
. 'E_ »fau(,‘w c/ot‘q.oa,e,.
-
A: J3Xo?;34= 3/ 6,9.2/(53'\& - 3":’)_0'“—”’

looo

& 4 ek Lo diflacemnt relabif oo wiveaw evalil i pasti
clu Forces do caloul (fﬂrw i miGuss) - clae E’%faof&;
d'un aom/‘m.amw Doneave eb Abrucline Mg:‘o&. e Lel
e, OW ucu'fu‘. : A< A
NB. Pour /3 &T&m[p e Ouvrefuua v Av.}/f.e&. Jor (o
Lo demenls du aufend Aissens L mime coffucomert
(Ueflort Anisotat Aollecitase Lo nile chast b miu

pour [Fua b ok dw e nu:(,)
Methode de caleul Simplfice
. Pour b eated | oo whibie wnc me £ ol A-m‘ﬁ.ﬁ«%u, WAL
permettant danwadn  lurewiss ebap e de caleud .

aArmi “em
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—rr——

Lo wowde d Aeckns Si dem dile = gl et (1)
av biew de Awrxoawle Ax (6¢) -
e brae die Aewer Aera nole pav oy

awe A« Go"ufww’ & Llam A

d . W Covad dic

Les &p%m du %&cluu ‘7'£ dr e ane wt .
4. gﬂ,,ab, gp Lda 4. L Ad
J |

EI el EI

4 o 12
:f %:A.;d;q .f: %:45«:&'5 .%=§A¢JLG
! el N €I EI

1]

:{’ 456{67‘ .gf;___);‘qmig .{;EZAEGL};

hEI . ET T
:f %_::A'“OL‘"D & f-: ;:41,'(?,6::

EI ! EI

NB. Lo rabune du i Ark L mime P—nur'ez‘u'&ﬂ

r-e,ﬁup& /wxu- U W eQue cdm:a(uu.
JVoa,‘ dresseve deve  wa Jﬂ'a.‘tg-&.cw, douaub ,&, M‘g.wu

da o f)ocu’ Q./\a,?w_ nipeaw L .
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bd'ern: na B’on__ du_ ”SG. ehma 4(

'2: ‘EQu./'wr dlf,tagc ! Ikw_ entre CDG 4o dwun M_auafur.g (1S ne .
A, ~ Y, £

4« (4-0) Y,
/-?3 % (gl ()3){/,2/ Aq - 23. L
4s . (jj 34) ﬂ/_b Ar - pq. ¢
4:}: (Eq-Pf) ‘e/_z/ ,43 = fse

JL+ (ﬂt-}r - ‘gl.'f.!.) E/-L 4'2‘: - &-ﬂ g
A’g, (ﬁla- fn)‘e/‘z/ Ab, ﬂn- ‘e
A = Lpﬂ_e 5 qu

¥ ] L
Determinabion des (ongueurs de Sechong ‘p‘
f[ﬁ;+iﬁl+3ﬂ3+- ""{DL* +J'1QHJ ngkQ]‘

' =

€1= f [9_2+J»Q3 +324 $--- 4 (4:—1) Q,; $--4 lo Qu 2 ,ﬁ ZUE-DQL
: & [193+.224 + 3Rs 4.4 (LL)QU! -}32»_] v Z (/2 .z) Q/(

&- £ Z_ (e-3) R,

. gi (k-] Ry

%: ,2 nZ (A‘i) ‘Q[z = ‘e(Q‘j 412!04\32!1)
k=9

flg = ‘P [QIO‘)‘.ZQHJ

'Qh = ‘e Qll




228

Valeurs des bras de lever d:
de of | 02 03 04 05 06 03 08 09 Io p |
di | 193] 4783 | 4,653 | 10,523 | 43,393 | 4c, 23| 49,133 | 22,003 24, 893 | 29,343 3o, €13
dy | 14354 305 | 3,195 10,045 | 42,915 | 45,395 | 41, 655| 21, 525 24, 335 A1, 265| 30,135
ds 41913 | 4393 | 4,653 lo, 523| 43,393 16,263| 19,133 | 22,003 24 8%43| 24, 443
ds 4,435 |4 305 | 4,445 | 10,045| 42, 9IS 15 305 45655| 21, 525| 24,395| 27,265
ds 4413 | 4433 | #,653] 10,523 13,303 | Ic,263| 19,433 | 22,003 | 24 173
de 44354305 | 4,435| 10,045 12,915| 15,S | 40655|21,525| 24 395
ds 4913 | 4913 | %,653 [ 10,523] 13,393 46,263 18,133 | 22,003
ds 4,435| 4,305 | 4,135 | 10,045| 42,915| 15318 11,685 21,525
ds 1913 | 4393| 9,653| o, 523| 13,393| 1¢,263| 19,433
dio 1,435 | 4 305| 9,135 | 10,045 12,915 | 15 335 | 44,655
d 14913 | 4113 | 3,653 | lo,523| 13,343 l6, 263
dn 4,435 | 4 308 | 4,135 | 10,045 (12,415 | 15,475
di3 1,913 (4783 | 1,653 | lo,523| 13,393
dis 1,435| 4 305| 7,135 10,045 12,915
dis 1,913 | 4,33 | 4,653 10 523
dic 1,435 | 4, 306| ¥,135| 10, 045
diz 1,913 | 4993 | 4,¢53
dif | 1,435| 4 305| 1,135
dis | 4,93| 4913
d2o 4435| 4,305
da, 4,913
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FORCES SISMIQUES - VOILES (ONGITUDINAUX

N Y 7N V7 7/ Y A BV IRV B/ /A IR VA Y/
01 | 0443 0,05% | 0,294 | 0,44% | 0,44% | 004} | 0,443 | 0,05%| 0,244 | 0,031 | 0,002 0,002
02 | 0,544 0,204 | 4421 | 4,590 | 4,540 | 0,29%] 0,544 | 0,20% | 4,421 | 0,299 0,004 |0,00%
03 | 4,480 0,490 | 2430| 3 445| 3,445| 0,644 | 4,410 | 0,490 | 2 430| 0,644 0,044 {0,014
04 | 2014 0304 | 4454| 5390] S¥o | 4,402 | 2,014 | 0,304 | 4454 | 4,402 | 0,024 } 0,024
05 | 302% | 4206 | ¢,233| 3330 | 1,438 | 4,653 | 3,023 | 4,206 | G, 233 | 4,653 | 0,03¢ | 0,03C
06 | 4 211 4612 | 1693 | 42,326] 12,326] 2,308 | 4,221 | 4,632 3,693 | 2 30§ | 0,050 0,050
01 | S4a1 | 2,460 | 4,464 (45,829|45,8029| 2461 | 5,421 | 2,460 | M,464| 2,9¢1 | 0,065 | 9,065
08 | 6346 | 2%00 | 43455|49,433( 49,431 | 3 %ol | 6,4%6 | 2,400 43,955 3 401 | 0,031 [0,08!
08 | }454 3,24% | A6392) 23 909 [ 23,909 | 4.453] 1,454 | 3,241 | 46342 | 4,453 | 0,09 0,09%
10 | g5t | 3U4S | 49923 | 29 q65] 29, 96¢| S, 230] 9,593 | 3,145 | 49,423{ 5,230 | 0,14 [0 M4
11| 339% | 3624 |43936]26,5¢6 | 26,566( 4,969 | 9,393 | 3,624 [48,43¢| 4969 | 0409 |0,40
TW) 3,435 | 4344 |4 520 |41949| 44,049| 2,459 | 3,435 | 4,344 | § Sao| 2,439 | 0,046 | 004G
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CALCUL OES OEPLACEMENTS

VOILES LONGITUbINAUX

Par nairy di i do b e Jogididial | Duu fore
Aisniquu vllicitant Qi o5l i mimas caracluitigus
gwmb@7w Ao nk eg,x&-

V-B, ! VPG

T-3,435.00" eal - 3435 o
€. 341,516 £[w

Now O(Lé)gmmfm L Ae raug du [lawedn et par QA;
By & G A oo Haniqun | fo flch o A
O{LH&CAM&&‘ M}-{.&&Mun& du HQU.CLM_, Bl sl -

) M i 109.2’.5—4-?.5_.104 fm_z

L Qk ’gk e AlRES i fk % )
0l | 0,143 |4215,413| 419 %34 | 3064, Soo | 4365157 o, I6¢

02| 0,544 | 1063164 | 415 $54 <649, 942 ‘ '
03| 4o | 923,325| 414, 097 | 223§ §35| |
04| 2014 |419,09%] 404,357 | 1831, S0+ : :
0S| 302763}, 156 | 3% 745 | 1443, Fer : !
06| 4,221 | 503,083 | 362§l lo 8o, 957 !

0F | S,421|3%¢, 63| 323 04 H2, 910 : :
08 | ¢ ¥1c|262,33% | 203,392 | 469 a1y : |
09| 1,154 | 163, §9S| 229, 5% | 241 94 : '
10| 9 571| 14, 3o0 (60, 413 fl, \PH 308,02 !54
1| 9,398 |23, a0t | 4o, Y61 — a4 6" 4,502
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NB : 'L/.Q attija,u_md_‘

0

A
£
% g'a c{:nc ..éu_u G[L bbuf\u- uu‘a]-u.-u»b :

= 1) =

Fo-

1

Prur cle on difernine Fp o6 1 Atubmirt.

!

. Ot ﬁnmmm& amec L ‘écw.&u\,

4 < A

Pror Ju vl VU, o VE, (w:'r £ bbau PMCL-(L»&) M w,ufu.
o 4882mm & B = 340 mm
dm VYV k (1(:/,.2,--.,1:) : % < A

| Ve

'Ve;

T. 4344 m =

EI- 46§ 334 .16 4. Wl

b |2,

£, -

AIRES

Ariti

A

%

% om

o1 (0,054

444, of

164 §14

4196, 08¢

4 33¢ 16"

0,151

02

0,407

416, 58

464,043

4032, 052

03

0440

359, 600

462,344

169, oy

04

0§04

303, 034

453,490

1, 239

0S

4,06

244, 11§

151, ¥4¢

S$89, 39

06

4,612

194, 910

441, 913

414, 443

0y

2,160

145,463

42§, 060

299 420

0}

2 %oo

400, §43

140, 26}

449, 154

09

3241

62,422

35 02§

9,422

o 3115

31, %o

6!, 494

249 143

249, 631.16°

|

(3624

10,4 00

44 924

320,934.16°

4,434 |

/

e -

e 2 vk (1(: I,.Z,---,M) 2

Y ¢ &

% <

b
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V¢, . V?J J

I-9520m = EI. 2620 35 1 4.2

k.

Ry

4

AIRES

A-&.'-u

Ax

ol

0,294

<451, 000

1So, 13

6113 53§

4, 0069, 154

02

4421

2454, 543

745 409

5335, 429

03

2,430

115§ 930

139 193

4495,955

04

4 154

1566, 535

119 464

3676, 494

0§

6,233

1251 13

134 34,

299 152

06

5,693

1009, € 14

733 603

2151, 249

07

H, 164

#Sz, 003

66 2, 000

449,247

08

13 955

321,34

540,042

924, Joc

03

A6,49;

322 20

455 09§

441, 109

Io

49,723

164, 149

3l€, 112

454, 328

257 3ess.15"

I

A5, $3¢

33, 1%2

¥ 162

296, 389 15°

4,324

O}t U‘Cu.'%[ b 7:4.1:
Foun = T,

d ol -

Yk (/z = 1,2, ...

=1l

A




Ve, ; Ve

IT. #,949 o

CT. 4164 2265 .10 At
E. 3415 I 4]2 jz’ ' °

h Qh ‘Qé . AIRES o :ﬁ % -

4.2,‘4,
01| 0414 | 3445 265] 4206,3%0| 3964, 620 | 3595167 | €425

02| 4,590 | 3054 920| 1202, 960 | F£64, 660

03 | 3,945 | 2635 30| 4179, F62| €394, 497

04| 5190 | 2221, 184 4161,479| S213, 3IS -

0S| 3939 |46 414|442, 331 | 4loo, 343 : ,

06| 12,32¢6| 4423 £9,| 41040, 4141 | 3060, 172 ; |

07| 45,129 | 4066, 262| 931,645 | 2121, 523

03| 49,934 | 739 208 | Joi, 260 | 4313, 266

09| 23 §09 | 453, c44| 645,219\ ce4, 976 | 4%, 149.15"

lo| 29, 965| 232,948| 449, 16¢ | 213, 120 |230,550.16"| 4, 174

| 26, S66| 6 244 409, 410 —_ 264,480.15"| 4,412

On wwf\l qu ('/T,-: ’{,’Hl mm < A = 3,40 mm
dre Vo %< B (laa )
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N8 - Pour le reste ey UviLi/ s olonne, um‘?w”mnt‘

{

2 aép/ﬁamenlr max : &rmmt N C/:M

T. 2439 m
= By = 4239 em £ 4 = 30 em

v Voiles . VO, . Ves4

T - 0046 m
qlmals 4,:?53 em < Z = 3,#0 Cm

< - Dep/aCe/nenH cfes vof/es FranSversaux

Z&a c{e/.‘)/a_&’_mcn& des U’DJ.[M trans verd aua C/ﬂ mem e
earjaeﬁwiéz‘qm (gcame&rqw c]u/ Lo vilea ém?é&lddvaux
a’ed‘a, cafw&i/d— moIng «év@dci/-es qaz ces qﬂerm“e.r.r,
donk U{u:'ale'g}.

Vé7; V[—7 . boir Vﬂ; ¥ V?e

Vé-z; V{-G . Uoir V@z - V?—,

Vi . Ves « wir VO . Yh

Veg s Veqy o toir Vo5 Vo

Vegy . VEgz:. wir VO, .V,

On C’@/&L/e ani?umEnE ju Uvi&; /’ramv{r.ra,u.x.:

Vigq et (vfg = vé'fo)
el on donne direclement 4, o[ep/a.c.emen(: max -




FORCES SISMIQUES - VOILES TRANSVERSAUX
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unité : €

kmh Vi I Vi, | Vs | VEa | VEs | Ve | V& | Vi Vég | Vto | Ve | VEny
o1 | 3047 3025 |1608 | 24,343 | 141492645 | 6169 469§ 23473 |43, 21 4,20f 0,096
02 | 1445 | 341 | 46949 | 2,515 |15, 91l | 298¢ 6,491 |4, 949 | 14729| 24,941 |4,434 | 9192
03 | 9 201 2919 | 1445 | 19,193 |43,292| 2335 | J,541 4220 | 084 | 20,340 | 3,71 0011
04 | 5951 | 2248 | #,954 |15 11|10, 995 (195 4,504 3,491 | 41,442 | 19,040 | 3,121 0,092
05 | 4945 | 4§05 | 9601 [42956 [ 1132 |4 51 3602 |2,904 | 44,009|43,§49 |2 512 0,051
06 | 3660 1311 | 4,345 9,759 6356 4,209 2017 | 2445 | 40,919 | 40,593 | 1,922 | 0,044
07 | 2665 | 4006 | §34f (40§ 4919 0,419 | 2051 |4562| 9,103 1113 1399 |0032
08 | 4715 0691 3567 | 4940 |3 21 0576 [ 4368 | 4,042 5 28| 5, HS 0933 |06021
09 | 4040 039y | 2006 | 2992|4919 0343 | 0foo |0,609 |3 044 | 3,009 |0,946 (0,013
10 | ol40 oAl |0 963 |4,299 | o1)s 048] | 4369 |02l 4409 | 431§ |0252|4006
M| o042 0,04 0,253 | 0,336 | 0,432 0,042 |0 099 0,074 |0 3¢9 0,364 | 0066 |000
T 3135 | 1394 | 1,52 [10.6)2 1 Sa0|4344 |3,135 | 2139 | #4791 | #4191 | 2,139 0,046

NB . o1: plouchr Aerrake pour Vg3 : Tdlem Vi
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« Veg

7 I- A06§2 o

L‘Lmaﬁx: udq = 4,0-25- em <L Z: 3,:;(3 em

« Voiles . Vig - Vi

T. 14991 n?

('/LMQ)L—— (‘//47 = 4008 em < Z)_ = -3,‘#0 em.

OOn céuim :

Tows Lua C[ﬁf&tamenh‘ dee  vvilu  Aont a.d miHbles
e(L engen a/rené dﬁc dea C-}fforéf }Darw!.-'f‘a.-}a
ugﬁ‘ge_aéfed :

[@ Struckure edb c/ﬂc ’Lf‘&d n'?[o/g.
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FONDATIONS

le ci{,ﬂ'z, du -’IZPL dc :]—{omﬂo&ﬁﬂ Edt :}IOr;f_atho de 4a ?uaﬂﬁ/’c’ du L
et de In iargc appnbe par b tlobmnt.
Ulu. ele de pm&ﬁ& du 449'{; a Cég!uu_‘ -&4 ﬂ‘ZJU—&t‘Q& duw'ranls .

Tp= 41 bas

4 U Pro#nnjw/ de 20 m-

. 5 oon enm'da@,c_, des —'ﬁarw'a.&m Au/qu%‘a'c_//w , -&4 charges
a%‘?uea Aonk f;nlAMJ‘awtu el FJont qua La aé&l‘a.u_a, enke.
Lavchess des  genulles delcwta edt tu)?b Z]Da.c% p mr—
c]u'wu. ﬁ;m entewlem /iw,«k, ehre a»ﬁmpm.
. A{om avvng G/MQ 0/..&., /um.u- wn r.:td:'er 38’\&"&!/
d autaukt /ﬁux gux Loy Lasdeme nts dc{fw»&zlz Atd-

wuzfu'x.

1. Degression des surcharges

e W O qu 6 VB & W v a0

So

So+ S,

So+S, + 0395,
Se+S5,+09S, 408585;

Sos Sy d—cueooni oo+ 080 Sq

Set S1 4 ciiiec et ...+ 075 S5

Do By »ommrm mosmmvom s 4+ 030 S¢
So 4 Syt e e e ... ...+ 0655y
it Bysps 5% 5 ISR E S anS ...._.+ 060 Sg
Bt By oy mon e mm e B = 4+ 0,55 59
S04+ Syt ecn coen e oee o 4 055 (594 5,4)
S8 4 Bi i sommn w ot mmrrs

e 0,55(551510*5.)
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4{,( niveaw des %loncjd,&.nva «éc wmé dea Au_rcllcugu ed - -
Po So+8+ 098, +035S3 + 03054 + 095 Sc + 0,508, + ...
- 0’65 \S-?’-—J— 0,6083 -+ 0155-(83—}»8;0-—} \SM).
S chAardae, a"cxp&i%alzm Qu niveau 4
S 100 fzg/m‘z (.f,t:o)
4175 kg/m‘? (£= 42, ..., 41)
,4{ - ,du_r_'fac,e, du Hme/wr- <
398 23§ m (<= o0,4, ..., 40)
A< « ;
J96, 90 n (-{: = 4’1)
; 351 3-23 £ (4."-:0)
dm
54 = 61,941 4+ (£= 4,2 _-.,4o>
€9, 45+ £ (x= #)

P- 3823 +6%,941 (1+09+ 035 +0,80+ 0,15 +0,%0 4 -
- 40,65 4 0,60 + 0,55+0,55) +0,55.69,95%

P= 60f 652 ¢ ]
2. Poids poipre du baliment
G=531¢,13¢c - = 5130 «
| G- 5700 «

3. charge de calevl

La eLarO& Jt’. cal el edt connce par -
/\/ = G -+ ”,2 p

N = 6609, 132 ¢

—+
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4. Surface necessaire duv radier

Gj,{: 4,}’0 !)Q" <c; W ﬁm#mc/eu.&— q’e_ 210 m)

U;ﬂ 7 i = She P —/—\J-———
Shec T,
3
Snte 2 €609, 112 .o = J6+, 1¥6 m.a

4:30 . /04

S - Sur-face f‘ol‘ale. dv radier

Lo radier 4ta coubibué dune dalle d'epaimenr costauts
avec un debord de S0 em du wile periphirique

Sr= 40,39+ 3%, % = 434,99 m. > S nee

Sr- 439,99 m
6. Pression sous le radier

On nt Aewk P a4 Oomﬂz du fm‘ola ‘f)roPn: duw f-o-r—c, radier
N 6'603,431.103

P= = = 451 le
e 434,97 - 10" }?/

7- Predimensionnement du radier

Elauwt donns Qu,'xl w et fa.d Commode de meHre des
etriers dans une dall j f'e,faiadeup du radiev Adera
a/e,-}erm:'m'e, en ?‘fone&jsv. de Yla Contraint de s adlle ma wl-

Tm — —
[P PP
o3
d’nz _} TMG)L
4,1 b 0

- P Dmar.
,ma.x e— _ 4: 57' 3'?0 . )OO
T2 3 = 27,935 &
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T max - i'&{fort Arav ehawt max O/ew_&Hm' entre 2 vl
fma-@&—& VD W [ne C{M/‘aua a"uu Q\Mgw&w\/ man = éma,‘n,

. e
‘ | Voiles !T
T |

A | :
(T “Hﬂlrrfrffrfrfffrfrfrfrrm‘rfffrﬂfff—»P

lj=- -émmu

Lo Cm,ﬂacﬂ A{,-’)/aé(: pour une ganq’e de Am de L. - eur

:’/ m 2 3
(6~ 400 em) 35 2093500 4304

17,1 x [oox S,9
5=-;_£ => gtg -:45,/3 cm = Uh/w:nc/ ft 50 em

2{—: %*5‘60; = 395 em

8- Verification de lo contrainte du gol
On & eut Gom/s& du /Dn“c&\ Propu du radiear-
P~ 439 94 x 055 x 45 = 601,933 ¢
N= 6609, 152 ¢
Ne= N+ R - 3211 195 ¢
p'= Contracute oy &l (PW:'&)
1 Nt 200,18 . 1o —
e 237, :rj. ot T M Sl < T
9. Poingonnement
La vewdicalion e Sak pour b wik 4 M“" Ao Y- te
Vls o Vlg . 0. 395 .,
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G= S%, Hit = g, = M,_ 64,5C t!fmi
G 2,95

P YS‘ S65 ¢ = 9 = 315,565 _ g,é_é L‘/»J,
F 5,95

9= Q.+ 12P = 43,032 Elnk

[a, (’,oml.'bsv, dc hAv Poiu.conuw.n{: Aouws murs-  gE a/om-.u: /oa.L.-

%5% < Chp = 1,15 Oy :6,#31&5/@,“2
R. 41

/%.— /\M«h\!-—llrﬁ du  eodtour caaille Aur -& Ma’“ mo(yca du

radier. 20 |
E . J[ZJO&H- 1@)4 (20 + '&)] |l ] J L |
R. 2 (155+15)~ 460 e 1 R \
. — |
1,5 73, 032 - Io 433 Lg/c#(tjp . ﬂrl
460. S5 ‘ |
10- Cafcul deg eﬂorl's dans &
le radier A
Pour b ealed de a-f-}tpor/a' dane le %'—
radie~ on wk @m a m/*& de de | ﬁ_é/g | 20 lvel-hl

CARUOT expode damn € amnexe

41.CCBA ¢8 .

Le caleul 4e :fad pour des bandu de A m de ﬁarng
et de gau‘bwr 'ﬁ[.: -5_5(’_#:, 7u'm« auimbe. & deu poufre
Afm plemant aHm?c:u dar Lo wilu ek utml ormemank charges
par q = 45, 1o é/%z-

£n admtaut Lis /n"mt—eeﬁ'ea.ﬂhm didnitn daw € amlel
Au-4 CcCBAGB, a Aaveir La uga‘geano_ de Yo
4ol-davité avee b mure sitermedians — fe,,= (QS:O
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11. Sl‘d&i’f-lc'. Jg radier Soud lc;f sollreitaliony du
27 genrc
On veridi da stabilibd du radien en caledaut Lo epitraiite
dies au momink de ren periema M et de Et&-';ﬂfor-é MrmAL/\—/&
Ny= G+P+ S8 = G+P< 5o+ 6ot 652 = €47 ,652
Fr - 601, 433 ¢
A_/Z-fﬁ-: 40%,5355
Ny= %09, SISE ( prics profon o radin  com foir)
Lo momenkt de renverSeme nt  au  Wwawm ol :}fym:la.t}»,g eal:
M+T4
M: Momnt au niveon Ju ROC
T E:}Dﬂ,,g bavchaw: au mivetaw du RDC
Lavteur du vde ganihavie - 1 S0 m
a/ Aens Frane vercal
L= 19,23+42.0,50 = 20,23 m . vzé = A0, 15 m
Mz 44285, 31§ + 680,91Y = 4,50 =
Ty 2023560’ 44082 346 nd

42
Uy, 2 ‘3/; %’ir (@ > I2)
moveidi que o Oy = ST lz o0 = oy ko o
T; - F0§9,88s ) : « 40, 145 - ég/c’"l
439, Yo 14013, 14¢
0 - 039,505 x 4o, 415 = éﬁ/@f

439 140 140§ 3,7%¢

1l

- L 3; Ylew < 34 byfed
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b/ feng Lf“;?lbdchﬂ.f/
V- 20,69 +2.050 = 21,64m . v I?

M- 43%¢1,393 + 669,352 x 1,50 =

Vo o (20,23)° 24, ¢4

= P
% o 4930, 132

= /fo JJ M

0;. F19,538
439, 9% 4 44930, 132

E = Lg/&ml

--'/0,3-2/ = é—g}c»nz'

—~—

V”?= Eg sz '24 Lﬁ Cm
12. cl)arge.r de calevl dv radier
On G,EI'EFAA:M fd MC&JM c(,u /4"{, Aous Zz radev

ACaa
’(:(’_'Wb 60"\%5 CLL /w’xaéa de e ob.LhuA/
a. Lolliectoboe du ¢ Qenm
. L@ Arawe wrsal
R . ~ 601 933 5
p=l-g s~ hle
43#1'##0
R €04, 9 z
= U;_\—- — - 0 4 33 - /CJM
2 S 434, 990 L
s Senq Qorbé;f&(.o&naﬂ
= _601:533 - k /CML
! 439,74 4
_ _ éo1, 933 /CA?.
. 134,71 s
b - &D&cc{,l“&&m du 1 genre

v
g (3P) = 45,10 4[m’ = 451 kglem.

U-‘;': 92?00 bg{(’.mj
7(3@): Lg{enz.
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Les C.Largu du 4 ?enrc Ao nd- /AZW C(’,L}/dwra%u guL cellya
du 2% genre = qOP) = 151 kyfed

13. S_ﬁcmg_sl-ah'que - €{forks dans le radier
Le A&ma zd/ﬁdj_;iu de C’,a/cu,{’_ nedk au b (yu,'buu, /DUK/LH_
de @maawwr ¥) ) am‘:ﬁarmmu— chargée . S

19- COUPE A-A

Tmax

P q: 45, 10 *(?/hu.z

W g v L LV VLV IV T T T bbb g
F‘é"" 4%2 il lf/Ls JJ:%J;LJH?
l
1

| 3,25 L 30 | 330 L 3,25 ’L 3,25 los!
o ' r Ty T g T

y

4

Lormulu wkiliicss -
f‘?ormn/‘:f aux RPPW 3 {

' Ko ’
Muw = Me i, Mw (4~ —%-)
Me - M¢ (4- %‘)" M, Ke

D

Mom»t— en  trawee - M6= Mo - Mw4/"/e,
2

. Trame de roe avte Cowmole

1. Nauds de rive (1 ¢+ 7)
Kw = o
Me = Mo ment & gcmclm et a cank e appui 1 ¢k F
M(,/o = Momenk m46at‘7m de da couods.
Ko=0 = D= Kgt ¥y« e
Me, = Mco + Més. 1 = M
Mc,u, Mgf.o + Ma o 1= Mw )

1/

s
=> Mel = Mw, = Mw

/ 2 -
Mew = C]ﬁ—-: 15, 1o <0;25) = 1§18 £m

MC;': Mwlt ”I;Z}J t_m.
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2. Noeud U'p,'f_.-'u de riv {-2-6)

-Q(:u'z-: %I pw& }' 1):,"-' 4- g&..iﬁ_ = 4 (KS: kf; :O>
/ 4;5 L/g,
=> pw-f- ® pw.l,
Erﬂ‘l: ‘QC_Z' Z ) »Q( "AQJJ./J/ 3 et CJ& P .
0,(2, = 0,3 ge_z A .

Moment dimerhi  des poutres aboubuant au acud 2 Ant
eﬁ,a_uuc = [\400—2 - Me& - pe,z, . Mé_,_+ (Mw'-z N Mw, ) ‘e’w_z’
-0!4’).?'.4 E’CL '2'4‘25 gw.z-f'eé,'

ﬂb:)oz‘-'—‘ ﬁw = \?1025_”)

"

le, =0 0e,~ 08.3,25 = 2600 m

2

’ I 2
Mw—l = q w& - 45—;40 (3,-25) _ 4?’ #64 -é‘m

]S 7S

’ 12 Pd

Me.z - q Pe_z, ) A5, 10 . (02,60) . 12 009 Eo
1,5 3,8 |

Muw, = Me, - 12,009 & 4(43 Yeq _ 1 43’5.‘)) 325

Mw, = Me, = 45,291 Em

3_ '\/O&LCIJ fq_"‘(rnu J;'a,;réd (3 4 L" 5)

Mwi= Met « ?(WL-*@ - 4
|5 (€w5-+ fq)

. Noeuds 3+ S

los 00w = 0§.3,25< 260m.
Q’€=93Qe, - 03 370 ~ 2,96 m.

le3= Me3 i} 1S, 40 (-?6 +J2 9¢ ) 43 902 £ m
15 (26+ 29¢)
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« Noeud 4
Lo le - 0,.3%0 = 2,96 m

\3
Moy = Mey - A5f0 ~2-296) " /g %y ¢
7.6.2-(2 96)

Mwy = Mgy~ 45,569 Em
-MOMV\—H an MUE’EJ
Me; - Momwﬁ': ms%mqm (—(} X, s, ]ﬂ:)

M‘OI = Moﬂ- = MOY = Moyl'_ = ?g - 4\5,40 <\?*25‘)2'
J

- 19,93%
)
A5, 40xBH) 55 a0 tm
J
MOI - Mw’+ Me'(/ _ /Ig; 93#_ 4,233-!* /!'5,-2‘61

< s
11, 347 Em = Mgﬂ

Mg = Mem - MwavMes oo 48902 4 45 se4
ol

Mem = 4,406 tm = Mt

M(_E: MoH— _Mw_leeg . 19,939 - 4-5:-291; 13 902

2¢ (ol Ferraillagc
le »f:rrm’/!agpc At :fcul— avee D momanli calen e

Quidi breu  Awr aﬁ/w 71&'@ fra vecs .
Caraaﬁaiaﬁ.'q«w di la  secks .
‘£E= 55 em.

f = 50%;(({:560’!).

b = 400 Cm .,
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4- Ferraillage anx afpuse al

o Appuic e rive Uetd) .

M. 4558 Em = Hu-= 1S M _ 90040 < €= o9
_ G b 42 e 151
0p' = %_ 1,92 kg e < G
Ao Lo 4313 ent
Ua €4
At - 5T10/ml ; €=20em ; Ar = 3,92 cm

o Alpuss vviorng e nve (2 e 6)

£-63

M- 415,291 £m => M= __._____45M = 00324 a:{ i
Go'. oo sz, 95 kg [ em' < @&

448.3
'4: M = 44,X43 (Zm'z

Ga € 4
Snt . 7T16{me  Em 74 cm ;Ar: 14'0705:

. APPW; .b-u‘}tumdn'afrto 3,4 et S |

. &-09e

M-: 4‘5_}56-‘?’ £m = .}4—.- 0‘0333 = {
B’ 59,39 /ag/cm‘ < U

A = _,_\_4 = 42,065 C',J'v);L
fa €& |
/é‘ﬁ& : 7T16/m€, e= 14 cm ; Ar' = 44,07 Qm"

K < 45:8

. F€rra!:”aﬂc, en %ran_fu
. Traves de uve I et IV
M: 44,343 l‘m =5 _/u-; 0'0_244 =5 {E: o; 33020
/ 2 — k‘= 55,50
UE) = 4#: 36 /eg/cm = GZ’

A= Iﬂ = 0,699 ent
U&Eg
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o, | STI6[mE; €220 em; Ac. 10,05 ot

. Ttavees I okt IT
M= §,341 tm = WM< 004149 =>{E“ 09522
, p e K= 39 5
B’ 31,205 kglen’ < U’

A: M = 41006 sz

(a. €4
4ok .| 5T12|ml ; e=20cm ;

!

Ar = 5,65 Cna"i'

. Travees internmediaive IT e& IV

£= 09329
= A1, 406 Em - = 00239 — !
M @ m = M - ¥ sz 545
Up"~ 44,08 kg/emz < 0y’
4- 3503 o
U—a.f.fe

At | STI6[ml ; €=20em ; Ar- 10,05 o2

SENS RePARTITEUR

on prend 250 dee “echion max . calewlee.

o/am b Aene /Dorl‘eu.r.

Ak

= 035x 12065
= 3 016 cn

4ol [5T10 ; €20 cm . Ar =3 94 et

%S&P af/btu, : 0,-25 (’{Lt,ffw:)

™m ax_

ZEn hrawe -
0,25 (At raves man = 025 x 1,697 = 174 eni”

doit | 4T10 ; €= 25 am; A= G4 ol

~Fin -
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- CtbBA 6%
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- Calaud de belon arme ok verificalion des ouvrages P cHuAron.
- Callewl des Tours M. DWERS

_ QUERIN TOME 3 o 4
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