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Normalement un TPE 210 devimit Saf(ire mmais. Comme ona Lrevw 2
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2 CALCULDE L ESCALIERC - 0,
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p———

R 351
2 - 24—



565 em?

0-6’_2_cwxam;u.s,- A;-,
M= 2681 1 h?’m‘

W= 400, A A00. 565 - 029F _, k. 433

bh 460.19 €= 09442
Dog' - fg= M ___ WBMm  _ 3740 hﬁ/emz 4312:.24’00»?(%*
A-€.h 965.0 944219
Fj= Ja_ 2740_ ¢3 by [om?
T J
_d._EL_b_OQq:_hggge_ngq-g(r_aﬁr_:':iq_’; cc.8A 68 (arncie 61.244)
Avs 4948 _ goos3¢.< ¥ _ go10n.
bh len 400 . 13 AR00

A.46. ventieaton de £ zf ort tranehont: aux app wis -

Tmax= Rp- 33 9k, 49113.

TP 3394 49 RE8112_ _ 12732 15 <o
7/8.19 2

-, — - = - - -

Q= Tnnnx: 339,49 = A0k bﬁfemql < é—b = ff(’fs.ﬁb: 6725 1'7 [em?

bz 400.9/819
@an-’l{-nfe’suas NGeesSsaie de anelre qesSarmatusres (ranSvarsales

Q-M. Verfieanon de la. Contrainte de Ccsadiement:

a-4. Van ficarian clesla 4 ssuration: Ssurabion Peu nuisible _s K- 45.40¢

e e SN S SIRREE T = 16 HA.
= 42”"""'?
%f: A _ 4018 _ 5pa5us5.
E} 22400
Cr- Ry _DF . 45406 4.6 902545 _ )5z ),
i g T Ll

(P A+ 'fom)C !

2= k. Vﬁ 4548559 2607 by/ gom
n :

M&Y (ﬂ,'ﬁ): > E‘L = A 8oo ,!a !Cm}' - ,EG.S de D'Scfu.c da}‘&'{uf‘aﬂm

a-43- Y'anrk:a.h'cn de R‘adhereace .

T max = 335&}132
Contrainte <d’adherence aqmi ssible Ns-a vis cle 7 €ntrainemment.

Ea = RYa Th= 2.45.59- 117 by fem?
Ay = 3559,{43 - £02k cmz(&
wrE T pagmn
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_bMmveau?

b.4. Y Chema Statique . ¢’ escalier Sera. Pris comme a.?oﬁwae'.Sur 2 appuis Siamples

176

pah'ar'

210 | 2% 125 4 2,10 2,70 1,25

3
N
3
'3
»~
r
3
-

x

13__.? aracterish’ ues - 23+h:‘ €.

y gmm; ﬁ= %: 2tem Mm-4-= 40— N=44. Contremarches.
_ hauwteur cle €@ marche . h= H_ 4116 _ 46cm
L® 1
- tget= 1% _ 0652 _, Cosw= 0,838 Ag¢bs 59em.
210 Sina= 054€.

b3 Pregimensionsement deLa dote.
avec. 0= 6,05m _, L0AT<he< 3625 5 be= 21¢cm

bl{ E valuahon des. Charges. ¢f Surcha es.

. Au Niveaudes laliers:

_ Poids. mere du Paliec _ _ _ _ 25061(02'1’ PR ey e L 525I(3fm:‘
- Mortier ae pose Jeem .......... .. 2200003 . iy T il ¢
P aree e e T 2600x 005 R g iy W T s 18

B 6619 'Iz;;m‘
. SUFCJ‘IO.:?C:;: P: 256 haf!mz

Dod Gy ALP= 669+ 42 250= 93 kg/m?= 969 kg/me

o _AuNiveau des Jaasses:

_ Doyds. frofrc de la Zailtasse ﬂo_’égg_f SR R S v hafmn"
ol

_ Poias frofre des marches. 2135;034.(— S b lete o el e S A

- Morner de lose . ... 2260x g03s " (94

&= 54’5’,51& [m?
P= 250 La[fm"—

— VOur cho.raes ______

\
DO 64 42P= 9hE 5442 250+ A2S by (mi= 4255 hyime
s e T




_B:_ﬁt ;@_gfe_rqn_{rla_hb_n"cief _cfgr_%_é;- &a defermination des efforts intemes at des
Reachons Je é:]f::rq boar tqgy methoade Grfa.SS:'qa.e a4

RDnw.
= fds
Qﬂ+ Qa: qq (2,40+ /)'_,25)1» 270 g; 5 ‘]1 K qz 1= 943
1o q /9
d= Q4.€U§._qq.2}ﬂﬂ (éﬂj_ 2.«_’1_0) 1
_qp 270 (125, 41°) < A HTHLLE ‘ mﬁ
- qq.425. 425 | et o 125

K- 325322k
Ka- 535@#8&.3
est Pertainement

_b_'_g:- _P’[c_)gn_efi_acie_E_r‘:li_s.s_agf_.- 12 morment maximaf €n f‘ra.l.r?;z
obteny Pour: 210 %<k Bomu

b.¢.4. entravee : Mee)= Ra.x - 1. .?_r‘/.lo (- ?%0) 9z (x-2,48)*

diedd .o o - Ra- qa.2,4042.1092 _ 3011mv

cli 9z

M¢(mar)= Me (3,011)= 52905 kam= Mo
En fenant Cemmpte dflUn Jermi- encastrerment wua_wu;s. on obhent:
. Entracee . Me=0,85Ho= bl 96 I3 bgm

o Qux d_f’uu.‘.j HQ; ‘q,jMo:: QGI‘I‘S{ 25 E?W

h-7. Bzﬁr.:a_r!{cgg;_: h= he _d= 49cm

b-:l.l)'. antravee Me = 4436}3312?4&1;

ﬂ‘-‘- _45M‘ = M: 0,066 —» é’zqsags
Ta . b.h* 2 800 400 A3* Y= 32
E: E £ ’2300: 201[(1-( - E-(K » 2as d’armaotures Cc:rﬂ:fn'nneés
s 131
A- i hh3€93 . _ 9kc em* , 9T12 = 10,18 em*

Ta £  A100.0993C.13

b-?-Z.auxa.rfu;'.s 1 MQ_:-£61(5/255 o

= 451 = _A5.2Ck55 . 003925, €= o0 9155
- S b hA 23006.100 13" Vo Wi
¥ _E-_. _-ff__& o ZthI‘,zk',., Pas.d’arma}ufaf.Cbrmfn'r'mCQ':S
(74
'A:— M 4 264525 = 5}11:3(3011"'_-, 5T42 — 5{65crmZ
Ta.C.} 2800.498 13

b_a. Yen 1canoq des. Contrauntes:

b.B.4.en trayée - A= 1648¢em*
M-z hifﬂéfﬁhﬂw

i




W= A0 - A0 4918 o835 ., k- 363
b 4 100.435 €= 0 8306
(P g 4% 9693, = 464055 by /em? <Ta
ek 40,18.0 8306 49 J '

0 FT& . 264055 B5kbajom’ <The 437 baiCm?
5 ) 7
3 301

b. E_2 aur appurs A- §:€5€nﬂ2'
M= 2545,25&5,.,0

Ws A00 A - 460, 585 - 0291, K- k33
bk b 400.19 E=091k2 .

. 61_., M . X&h525 5 2700&2/ gm? <L fa
A E.h 565.0,3142.13

o-_bfa f:‘;_: 2700 = 6){00 h?(cfh‘lz‘ da__:bf
Rz=w has

”

b,g. Conclition .ce nan-fra ile” A> ﬁf‘;ﬂbbﬁ = 665_400_43__5_;_9 o 8 ly eon’
T Fokher B R T Jén kot

1
U
[

_b_._/_.lg__ _Vgn;fi'ga_@'oun-d_g fa_ioff_e_c\he Ll ot R 43
A Tenv 46049 (Oeaw
b.m._Venfieopon de ta fissuration K- 45 40¢
: R=1¢6
t'l’Jf: A_ 4548 _ 55y
EJ- 2.2.406
f.q:r J{of-r;lf b f(’rm"
0.:2 — "!600 kﬁ !CF‘ML

Max (I4,02)= 3= ko0 ka/efm‘ >Ta =2800 Eajcmﬁ
b-t1._Vevficanon a2 effort tranchant:

Tmax= Qa-_—. 3358, 56 kg :

T M o 33585 26h5L5 4355218 by feo

1/8.49
b.42 . Venficahen -de 2a_Rontrainte de gisaillement -
€)= Tmax. 35850 . Lol byjeamt £ €y €85 by (em? .,

b} 480.7/8. 19

DQas. d'aronalures transversales .
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boA3. - VeridLicanon. de _e:adbercncé ;

e VT 1Can00 - dherente
Tmax- Fa= 3358/55-?
E4 - 29413 = 2.45.59= 413 g/ em?

t‘{: Rl = 3558,5 = .’7;9? L’E/Cnn"'é EL: 4‘?{? ﬁg fem? 5 Pas cl’eatrainement
mPy  1/8.49.3353

"5._4_11; Armatures . de Ezfafh_hlnq_zf ¢cagfemeant .. 0N Prevoit des armatures cle reporhtic
‘n.d ‘enter les. L ssures trop Gxa.jc'rf;
@e.; armakiver 4ont Pnses. eﬁafe;.au. 142 Ades armmaltures . Zn'ne:r'fa;'e.s.

14,:_42/1_8: 509 em?_y 7T40= 5/ 9 em’
E S2acement des.armatures Pn'ncipales.

A T ).
44 rrnax_(é,g &) £ nnax{cj‘ 423»71)5}:) t- 1bem/
/ 2
(

3 CALCUL DE L ESCALIER C3 : C’est un.escaliara’ uspge de bureouwsx

x
4}25
¥
F
210 450
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' ¥
4{50
240
»
] i T 210 o 230 425 ¥
— 2,30 i
.g-ntveagu
¥
a-4. Schema.Statique: - &Z'escalier- Sara 2ns. Comme app e sur 2 appw's.
. J}'mfles.
A 1'*
{,50
2 SRS e M o Al ’
a.2. Laracienishquss.
= ?.'ron.- a.: ’!_;E.—. 30cm —» m-4= 9 marches
S
_ bauwteur o€ la mmarche }):.ﬁ = 4_5_?: 18 Crmu
L& 10
! (:&cx—— 150 _ o555 _, Co5¥= &

&7 !
CIE Sino = 0;13[:: B2



d-3. Preclirmensiennement cltla dalle.

A _ 2
5‘505 €<~ - h¢= 21em

-k E (aluation des. Char 75 et Surcharges.

. Au M’:’ veau des Paliers.:

....Por'ds. Prapred.u.fd.[r'ef‘v S = ST '25055(0[24:: S0 s e v 625 hg[fm‘z
_ Morter de Pose (3em) ... ... 2200x003= 66
_ Piere dure 2660x0,03= 18

G': 6‘3 b I(—"l"l2

_ Surehacges - (huteaus) P= Loo kg m?

Do G+A42P= €694 12 Lk00= AM49 bg(mi. M43 kg/me

. Au Ncveau. de la Padiasse

_ Poids. Dropre dela fadjasse ... .. 25001024 _ 60069 Ed’{’"’;
5 Pcz'dS.PrDPre des mmarches ?2002’(0:4‘! = 454 ~
_ Morher de Pose .. .. ’ £€ .

18

Jierre clure

G- 8IBET bylm
P: 400 ég (/m‘("

= SUFChCUies_
Bou’ G+42P- 8I8EI+ 42 hoo= 4318¢9 hafmnf-; 1378,69 kg (m2

a-5. @2 ferrminahon de€s zﬂftrs.-

% s cﬁor!rl. Serdat cletermings Parles mefthodes classiques (e Lon .

131869

QA+P = 94 2/464-4_,25).'. 1_2,?0' =
rm;uj ( 1 3 ! o= M43ky /me
in K i 7
On ebhent +ipaterneat I
T st L L]
Ra= 37h2 4L by L a2dy o - 29D 4L

Re - 3943,31»2

/
@.5. Mementr {/echissant. le rmomment rmaximag 2n 'fravce @st Cerlanement

S e T obtesuw . Dour.

240 £ %< h BOom

Mee) = Ba.z _ qo (%- 3%9 )_2}40_ 92 (%-2,10)2

2

dMe =0 _y 2. L4r200 (390 = 3064 m
o & ;B ‘

Meonavaulie (:cz:i(oéu’): 53,6 {,gm: H;. _
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En tanant Commple d’un Semi-encastrement aux appuis. on obhent :

- &n travee Me - O 85 Mo= 5071 Eg
- auxa-rrm's MQ_ 050 Mo= 4383 hamu
4 R T—era.:“a h= he o= 21.2- 13em
-6 1. eatravee . (LL= i _ _15.50%140* - 00%525 _, £= 0,888
Tabh®  2800.400.19% k= 297
Jrs 25,"!}_-12: _E— -_-.ZOf#.(,,_, Pas d ‘armaetures o mmpriemecs
U—‘bf

g4 E.) 2800. 0,881 49

A€ 2 Bux AbpaET = AIM . A5.2983.00  _ abhyd . E 03411
appas (% = b 2000.10073% K- Lu.

ki k12> Ve ba _, 2as g’armatures Compramecs
U—’/

Asolle SRy = 616em? L A-cTnr=- 6T5em?
ralh £00.0,3414.43.

e 7. !r’&’rtjffcan on cles. Contraintes.

@-7-4. entravee A= 11,34 em?

M= 507‘? kJrnv
D= 00 A= 400. M3 _ 4535 _, k=288
bh 400.49 &= 08858
Dod, lg=_B_ 507110 D670 kg jcm? <G‘q,_.2300ka(em

A€ b 11,31. 4, 8§58, 45

@3- Ta_ 2670 _ qos< i = 437 ky/ em'
b, ATF

Q- 12 auxappuis.” A= €718&em?

M= 23983 kgm
© - A0vA 8- 6,18 _ 435}' e e
b 100. 13 En ﬁﬂﬂk
D ou

AEh  €TB.0J0H.A3
7. O« . 2588 _ 78 2 204 2
0 ‘E"T” byjem* <05= 137 by em

e 05954072 < 43 =~ pot
by Ge 10043 Tea o LB




a-9. Condition de nﬂn-)(raarrhm 2

Ay Ar= 06506 Do 4 8kem?
Ten

Ac= M31cm* > A
Aq,: QTECm‘ >A

a.40. Vérrjﬂmﬁon e f.a f.ssu:cu-mn

K. ’ff 406 (j(v ssurahon Peu m.n's:iie)
o 4( HA
L 42 muorv

{bf: - M- _ po282F = po28s

6‘: K —45406 4‘_6 0,0282'}: (10 kg [com?
e ﬂo%f iy stk A8
UE: LL10 ka—/ﬁrm

= [f{max CD’})@J: Tq= MkA0 ka/dm;‘ >(7q= 4700 kafémz._.\ Pas cle

’lr's:;u e de OC Ssucahon -

@ -11- Ven'licanoa de 2 adhercoce

?__.4. = 2‘(—14_ O_;Tb = {.4{5.5‘:9; ’ﬂ,? hﬁ (CML

T BRI g g9 bylemt <2q venfe
NE -~ Y/5.49.311 il N

A .42 vea Licanon de z’a‘gorr trapehant. (aw Niveaw des appuis)

@'b: R 33‘32/3? '? 3 ba/cm*
bZ /{00%_45 f

€ho A 4505~ 415 59= 6185 bajem*

goac,- €5<@_ I’Zr&fc’

A1,31.2800 > 8823 37 e

7/8.19

AT > T+ ;,—4 =
a3 c?{rm;a!arf& de reparhfion et gearfement, Ley @rmak wczs cle
R T B T s r(’{Pa.rh'h'On Kion ¢ @ﬁd’m"

at .Q( moifiec des Acom atures 2!1’0(3th|?5,

Ar. M31 - 56¢ em* _, 6€T8-
E = Aem

E Sra@.emuenf aes armalares Pn’na;:a.{“ |
€< max (&,6]
- (4-03. '€5 ),?
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416
!
{70
o g 9.{’10 ak 2‘3[ e Afzs =
&.4. 5 chema Statique:
&p ‘¢scalizr Sera. Prn’s. Copnme 2
o)) u.ze “Sur 2 affu.'.s,-f:mr.'fs
A
n, 2!40 e 2130_1 4"25 =]
a-2. faracleristiques: .
- ?n'ron.- ﬁ; 210 = soo'ma n=A40. Contre marches
79
=t l:au.htur cle la,. mmasche = _“i.: ‘_’.io: 4;;'&»;
n 10
270 Sitne = 9535
a.-3 Pr!?c.llnn(nSronnCrrn¢n} de lg clalle.” Celui.el s kra Comme danslecas

d'une Poutret

JU 20
q-k. E valuahon des _Gj grgia;s_ef_ﬁ_ufe_h_a:%_
., Qu Nyveaw cles Paliers -
_ Poids P,0fr2 i T N S LSl Ol d= ool 525 Jzafnni
_ Mormer ae Posez ... _ 1200x ooj_ e AL
. Prerre dure ... .. _ 78

&. 669 &aml

= 5ur<ihaﬁes P= Leo hz

Doy 8= 6442P= 669442 .ko0o= 4149 bg{m;’: 449‘3%/@{

. aw NiVezow de o Pacllasse -

: 2

- Poidls ﬁ;olare de la. Pasliasse 'M g 11 € ‘2";57’ Lﬂfrm
! D/PHL =
T [ frg~

1 Psiee Pro}m?, ol€s m arches:
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- Merhaerde Dose. - - - —. - . _____PZOquﬂj: B e R

o P;an’c dure ---- 13
TG G Ly
D urcha.rgas.- o= koo haf m?
0o Gr42P= 940574 42 hoo= NhR0 57 kyl m? = A420,5F kyime
4.5 Defermination des efforts
:EQ ci””;::';’:-f;;jcjfz!:{f::t' zafs K ﬂz_ Auc\:qq? A4L 9 1-21,,.,,5

do RoM. .
\£ I I I N . 3 - 3 ‘[ [ l

Ray Rg= q4 (2.10+425),q:.270 o 2Mm,  2T0m __, 435
IM/[s=0 — Ay
= = 3150 8k bj

25 3893 5 by

..G Hormenf (e chissant: lg mommeat mmax,mat @9 travee est Certainesment
obtenu Dour.

2104 2 & b, Bom )
et Dour Ce cas . le momeat en travee est donae Dar -

MeG)= &4.2_q,. (x - ‘m)?,'fﬁ_q (22 10)*

M9 o . - Las2009-2104
dx 92

= K= iO?m
Dot Me (%)= Me (307 = 60955 kgam= Mo .

EI) F & nanr Gonmpfc a ‘Ua baomi « €ncasteement aax a—ffmff_ On sbhent alors -
. &n travee - Me= 085Ms= 5181 bam
- Qux a‘-ffur'é p H‘L" 05 Ms = JM{B

g_:_{f{:gz_u_u_aﬁ_c h=be-ad = 21-2= 19em

a_.7-1. Q@a travee - M(;: 51545001;

= 5. _ 45518448  _ 50763 _» E= 0 8&I
Ta bt 2800« 408.19% ke 293
-E, = 2i3>_|£ = E.-,- -(’.Q hy . —5 Pas d’armatures Compnrmees
o_bf
A Yty o 5181.102 A0 98 em¥ _, Ae- A0Ta2:= A4, 34 eom?

Ta_£. b 2800x 0,8871. 19

a-?-‘? L aux a.frq-"s.' MQ_: 59!{7 bﬁﬂ'&

(’{‘—2 2 A5M = 45.3047- 40Y 60Q523—b E= 03403
o L 2700x 100 x T8 k=4 T

K= lfo, :F>_ L'i = 2&5 - ‘Arrm abures . Gm,m};n'm‘:ecz;f
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Ca. & h.  2800x 3103 19

a. B_ Veqleanon des Contmintes.

4-8.1. &n traez : Ac: 4{,348@"

Me= 6184 bgom
W= A0 A - Mo 31 . g595_, k-288
b.h 400.13 E- 0 BE5?
Do :
g = __M_____ = 518110 WD ka/cm* ra
A€ 4 A131. 6,8855.19
e B 110 femt <T= AT lg/em:
R_ a7
' M&QUMI'S.- A{: 6f78€0‘0“"
Mq_:: 60118?01/ ]
D= 400. A - dpo. __ST8 _ 363 _, k- 390
b A00. 13 E= 907k
Q}/Oq" 2 =
0 g = e JOKT 402 = .'2640 kﬁ{Crmz' < a
AEh 6180907415
Pl 08 — _ R640  _ FO basemt < T4= 137 kalam?
" k 33 J ik
A-3- Condition de Don draglife
A> 063 b4h T3
Ve
A -40 Coneclih on de%féc\hc _i_ ( _‘A.’i
S Seoansnnahe. MU ey
&A1 Fissurakon.
M rmax (5‘4_‘6}.’}= fﬁ = > d-:;(,: 2800 ?!Cnﬂ’b

A-A2. Venlicakion de 27adherence.
3F3385 <%
T/g.19.31%

A-43. Ven fﬁ«'man a’ e"eﬂorr traschant.

2y T 3B 2!1,04{5 = 6 80 ‘?/cﬁnl — Pas d'armatures
b3 00 V5. 1] ‘ transvarsafes.
Ala >T+ M
z
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2
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Niveau (2dceq+2)

2,10 240, 7 02
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4
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4.2 Caractenshgues.

=, au'rom_- ﬁ.—_ -?_?_2__ iocm grma.rch:zs.
9
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ﬁ 270 4 den o= 0:55«:;,

...E_ £ he< ¢ 65- 2 ACamy
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A P:- 1{00 ?{mi
s au Nivecau clegla J)cmfassc 5
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W
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a.5. Determinanon des efferts.

/ qhmgshamt

&. ol etereminah0n clas. @forﬁ.f
e Qar (4 mt#hodcf 2’11
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L P Ll

.{:f'?qt oe #07. _[ Ik I y
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wbuf Pl 3?9?,?2%
Rs = 3.75,;38? ‘

2 &: Moment fiechissant. 240 <22 4 Bom
Ht (Z.')a. qu = ci,,.CZ_ ‘9._'_;_0)_.-,,45._ ﬂz _%M

Rqa-);'?b(qi'q‘)' = 3,0-?”‘“

dx 92
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- en tavee - Me= g5Mo = 0715 .6115= 5198 kym
- Qur QTFQI's. Ht: qsn-:— 950 54')5: 3655 %y-b
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a.ffun': o0n obhent.

00771 — &= ?{Eas;

(1(= G 46 519760 - _
. b h* A0 Avo. 3% k= 292

= '20, Ly Pas o ‘arrmalures. C’mnn‘pnhnc'e:?
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A=t M o RT3 80E
7a &) 2200 .4 8863 19
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— — /
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C'estun escatier-a' DPailiasses a

Niveaw . 2

A20m

%3
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4 6234 5¢, 723 12¢2, 297 | 2420044, 47
5 276799, 055 9323, L2¢ 43 75474 , 59
5 716748, 0 £5 £323%,62¢ 1121912, 66
/4 614585 g0 22 18, Ti1 1408555, §3
£ 614 525, 320 $4 78, 844 1upbl%0, 0
Z 366 794,230 Y6, 166 1395024, 75
7 366 784,230 2492%,806 331305¢,53
5 233062, 643 1§354, 599 3544494 ,97
g L2930 62,043 14575 ,19% 3670, 22
3 4956 36,041 2643, 707 533349,5¢2
g 1856 3L, 0273 4523, 799 316839, 17
4D 148498, 74t 4290 734 g% 1021, 38
40 1 §198 , 741 6403, 494 99 & 733, «&
i 99625-767 5480, 503 4049095, 69
A4 94 675, 7671 Uiz, 78 1777714, 25
4% ygo Uys,020 10593,023 14794 73.77
4% 40 NS5, 00 1o 593,023 41849570 .28
43 356442795 40 70,531 1595672, 54
13 3564w 39¢ 9070, 534 4597203 . 94
s 133 743 .84%2 7285, 893 7379009, ££
1¢ 433443, 242 74 35,893 1245624, 72
41 4320 40,994 F344 124 4333454, 77
« Y320 4o, 94¢ 2848, 444 41379 FLY, 73
16 354452,078 §74y7,891 4175742, 78
4 254 453,077 €743, 894 1199 514, 8%
ki 230740, 59¢ 5705,75% 7004693 %, 4§
47 230740, 58 35, 159 4004283 .79
1§ 224015, 900 17981, 402 F425355 56
8 226423 900 17545 .9/5 3/23 %44 22
<9 76 90 7§, 755 77376, gy L2987 21
73 A4 2% , 355 16362, 67% Te fYix. ¢
20 442237 470 15 732,774 4792044 -5¢
£ 1444 Y, 470 7.02.287. 450 264 7944, &y
24 E34 9% 940 344,762 519357 . YL
21 674194 ,040 57%8, 244 Zfe40 & , 541
L2 43793 ,654 Js#o 123 g0926%, 76
2t 43243, 654 £156,707 89 8675, 37
23 49296 ,043 £091, 72« 4475193, 55
z3 | 792394, 257 9509, 547 14 Lo#yf, /¢
9 254083,852 495¢.573 $72155, 5%
d 15¢0%3, 852 495%,573 $71529/09
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25 38998, 574 2823,98¢ 492 832,44
15 98392, 574 2923,499( 544424 ,50
2¢ 44400, 30% 41235 £87 794344, 6¢
26 k4 00, 307 4233, 887 2y7 478, 48
& 4153470, 944 yp 72, 161 794297, 85
41 153 420,94% Lo 7L, 464 §51504, 64
28 98924, 731 3163, 926 5372466,4%
8 989 24, 7%4 3463,826 576535, 4
23 4 38% ,75¢ 942, 772 68553 ,39
29 by 388, 754 312 312 152 742 Ly
30 73 §40,4609 AM 36, 749 20 41 434, 50
30 73 840,609 10984, 249 4947621, 80
54 46250 942 94 74 /18§99 A5 A4 40, B0
34 HYb 159, Y72 g5 44, 05¢ /5770 70, 47
32 49474, 355 do 45, 893 2443¢ 49, {7
3¢ 48578353 £353, 7 ¢¢ 1644732, 55
33 23005, 437 62431,645 A4 8752,55
33 23005 437 9z 656,943 13355452,153
3¢ J36e4, 614 2441 85, 432 972556 €, 20
34 13664,61Y §0903,280¢ 412 45 #7¢ 00
35 23646, §3Y 41 370,04% 981953073, 75
3 23646, 334 7374 8,646 6854749, 5¢
36 5639, 98% 5523%,5/2 | 415%059¢, 76
3¢ 5639, 983 g/789, 408 | 1A20355%,00
37 3642,F07 44 928D, 323 204738, 4¢
51 3642, 707 ?2404,596 | 440766 47,50 |
35 3454, 459 Z0 38§ 3,249 §497743, 38
33 3454, 459 63 ¢ 699 §7993328,00
33 L 244 120 47437, 320 | 1597860, 66
33 2444, 120 699243, ¥78 | 10£29923,40
4o 748 637 54450, 152 | 67854729, 62
ko 275, 6375 EASZ N, 646 9354527 /3
44 354, 757 59409, 46X £82 Jos556,7%
44 354, 257 52395, 530 6428 560,44
4 ¢4, Z4 9 4 g522,942 Roys5 529, 20
44 2421, 749 67937, £86 I80Q%79, 72
N3 16 37, 7193 55778, £45¢ 68393207, «
&3 1637, /95 6A/O YL, 59« GUPFIL 3, 63
vk 594, Lo4 59£63,94%3 970578, 54
4 594 , 24 56790, 585 587 46<y, 358
4 6486, 486 32¢ 841,745 19906 74,55
45 f4«g6, 4E6 433 Zo, 844 6346299, 50
44 L4755,0658 356 95,601 A48LF49¢,50
(44 4755,063 404163, 95¢ 6ot P67 13
47 31722, eA47 37375,¢6%9 432595¢,50
4 3428, 047 35l 26,839 N6l 4328 63
48 k734,033 23400, 36F 4594350,64
4% Y734.,035 30065,637 | H25EX476, 31
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43 2600, 530 25125 ,667 2902825,3%
3 2680, 530 29340882 4498 94, 50
0 1092, £26 25903, 82% 2795372,
50 Ao, 246 27560, 174 34&0062,03
34 2720, 783 £¢497, 60¢ 2076369 . 95
54 272D, 783 J596%, 395 356 575¢ 50
5L 4430, (43 25525 E8¢ FA6 RoSD, E6
5t 4430 ;4¢3 22c«Z, 44D 3994 339,22
53 4420 , 503 26993, 95p 3449 250,49
53 A1, 507 L6578, 049 o0 499, 7§
5y A0 68,9 ¢% 49294, 05¢ 2¢¢ 047 98
5y 104 69,9993 13494, 7¢5 2999040, £ F
55 £ 954,957 20908, 5¢2 L754843, 94
5% $93¢,983 241579,297 3019945, 9«
56 042 400 22%09,493 LE67783 .47
| 56 J022, 100 19675, 354 AIHU F32,64
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"Cp + Cg+—§-Nh

Barres| Joinks| Afforts Normaix | Afforts Eranc hanks| Moments
1 25661%,815 6434, 753 647963 46
1 256618, 415 6434153 12§2482,58
2 205799713 40018134 168 9633,38
2 205 790,713 10048, 13y 1#16534,53
: 594y 116,828 1261,422 424766, 91
3 S94446,828 1261, 422 15363972
4 470026,316 1803,330, 319572,93
4 4Fools 316 1803 330 £935592¢
5 594116, 883 1261, 430 124/ 788.22
5 Sy 176 852 7261430 253640,79
6 470026,359 480333y 34957367
é 4F0026 359 + 1803,334 493559 83
7 256648, 41F 6434146 E4F 262,27
7 256618, 117 6434, 146 1282287, 6%
g 205790, 624 10018131 1689632,45
g 405790,644 10018, 131 1716531,08
9 460044, 387 036,761 1397881,20
8 4160044, 3% 036,761 1434057,86
40 12063961y Fuu9 456 A4ZF092,50
10 420639 61) 8Ly g ysh . 4491595
A1 31034, 84 F 819% ¢ 3y 146 5680,3¢
11 $103y, 3u 19y, 63 | 1418830,72
12 361236,557 1035458 , 188710, 39
12 364236557 A03S, 45€ - 1#5 770 74
13 269304348 864,950  456431,75
13 o | 269304,34% 864,950 148030, 65
14 17756 6,061 583,547 - A154 87 35
14 1775¢6,061 503547 8992704
15 361236,609 1035, 468 _ 188 772,1%
15 361236609 1035,468 175 772,62
46 ~ £69301,398 364,963 _ 156 434,05
46 469301398 86y,963 _448032,91
47 177566,098 593,557 | 54292,
17 177566,098 583,55¢ ' 3992234
1% ~ 460044,353 3036,753 139787375
18 4600k, 359 036,753 4431057, %1
19 120639,56% 8449 446 | 1%77090,8%
49 120639564 BubYHYe  497714,16
2o | §403Y,844 3194,62F Y6567y
A0 8103y, 84t _#19482F | 141382953
FT T 54346 437 T 595,705 |  40#9001,9%
21 _ sylveud} | S9%HS  | 99722634
¥ | 351FZ418 513%409 |  9049%92,52
22 3517441 |  Si3Z4o9 | 90337538
43 1593, 372 £375368 | 103970738
PE g 15934, 372 6375368 | 12ou42%22
Ay 418106, 481 99405 | 29026,071
W 118796, 481 99405 | 585%8,9¢6
) 775 75,522 155315 2you § 34
25 F7575,522 155,315  30622,59
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Cp+Ce +5/6.(2Nn)

26 36518 573 155, 6 9 127136,411

24 36518573 185,696 53228, 7¢

27 1187 06,482 99 117 2902820

AF 118706482 99117 5864,15

28 7/575,521 155,303 L5°046,12

L8 77575, 524 155, 303 3062¢ 38

29 36518, 58% 185, 709 12138, 52

29 36518,588 485,709 5323121

30 S48 F 5926,77 10%9000, ¢
30 54346, 447 5946, 777 99724 %, 87
31 3517Z 417 513% yof Yo 991,16

31 3517Z 4 11 5737 407 902373 97
32 15934, 368 6375,359 103969950
32 15924 36X 6375359 T120442¢, 45
33 3582930 50821,499 2971916, %7
33 35¥3,980 65786,501 895791750
34 3o044,072 9 ¥ 304,007 $38470,, 94
3¢ 3044, 072 58303 999 8334703, 94
35 35%3, 976 65 786,504 29572978 38
35 3533,92¢ S0821, 496 L9F191522
36 198,372 Y5746 Loo0 114472 69
3¢ 1981 372 SELFZ #4/0 FFLZ004 €9
37 1243,500 57512, 002 Fl44736,50
3F 1213,500 $15 414,995 PRy 4773 37
38 1981,365 S727 % Z4S PFLR00C4 37
38 1981, 365 LSP46,256 3114417 06
39 412,694 39404 79 290815125
39 412,694 48455, 208 640831287
40 583 Loo . 43780,002 6076114, 69
Y0 583400 YI7ZZ 995 6076718, 88
<7 412,695 Y8155, 21y 6408319 25
41 412,695 39404, 266 29081482s
4 {54,822 3960y,729 2962796,38
44 254,822 47955,231 6303073 56
<3 26,583 43780,00y 6039496, 94,
48 26,583 43279,996 6039493 g%
44 254, 823 YF 955,278 6303015, 9,
4ty 254,823 39604, 722 296279344
45 2161849 26638, 407 250725832 34
45 2261849 30343,593 396990% 06
%6 1183, 410 28546,002 3850959 97
44 1763, 410 28515 9972 3850957 97
47 2267, 850 30343598 396 9909 03
47 2267850 26623,401 J507830,22
4&E 789 326 191692.02S 1902218,9¢
&4§ 789 346 24030, 93¢/ 2646998,59
&9 534,956 20109, o3 2¢6s5 788, ro
49 534,956 20099992 26651585,69
so 789 326 214030,981 264 Zaro, 84
50 9 326 19469079 190 22 16,02
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51 123% 959 1924 3,043 1943076, 83

51 1237 959 20956,952 262 862,28
52 296948 20100, 003 26y 7128 81
52 896,94 & 20099992 264712 6. 42
53 12329¢y 20956,964 26286469
53 1233 96 19243,036 193073 70
Sk 6328 34/ 15934, 374, 120442 8,14
54 6325, 34/7 19034,266 244384, 88
55 6189651 174 841, 322 239115606
S5 £189,657 1345, 319 2394154 541
56 63ZS 36 19034,26 9 244y 4,385 92
56 6375 3¢° 15934, 377 120 44 26,52
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CP + Ce +5/6 Nn+ A, 15 Vn

Barres| Joints| E{fort -Normal Efgort .tranchat| Moment
4 1 221240, 363 9 7703,546 239650943
4 5 221240,363 7634,483 162446,%0
2 5 A}}A%6, 113 47 90,432 295464, 46
2 9 APF 36,143 974,548 9439¢, 4y
3 2 602332 4IF A47194, 948 7222474,88
3 6 §023%2 ,UTF 44794, 9us 2246042,53
4 6 4L15823,695 15250,24% 26162%9,283
4 | 40 415923.695 A5250,248 2568805,46
5 3 5%+9153,352 A16 99,446 4903456,8%
5 7 5%9%53,352 14 399,446 4666616,9L
6 7 459306,61F 12148,649 2093478, 44
6 A 459306617 12248,619 204052 4T
7 n 294580010 4162, oyl 4353720,86
7 8 294580,020 30660,95% 3391929,25
8 3 23635,146 A6 65F 457 3393533,419
SE 232695446 20879,033 354364315
9 9 1388 0#,080 1581 ,#40 345744,05
9 413 13880%,080 69, 430 4128983, 04
A0 A3 4105936,083 6 14, 500 52938, Ht
A0 | A 405936,083 2097, 500 490334,58
A A A7 7A783,7488 680,552 282943,05
AA 24 74783,798 3683,552 478815, 0%
42 | 10 36 4484,730 A3A5H 543 23304A5,2%
A2 Ak 36 44%4,130 A345%1 548 23040 44,66
A3 A4 2702 85,465 | 44290,023 A98AA 56,48
A3 | 48 2F0285,465 41 280,023 4198944/, 64
A4 A8 A16854 1461 94 40,937 46 41547,05
A4 212 176854, 461 9440,931 1570062, 81
A5 A 353423, 766 A 067F,655 41949093,41
A5 45 353423, #66 A4 06F 655 A948721,51
A6 | 15 2637%49,223 9533,638 A1665378,85
A6 49 2633149,2173 9533,69% 4690483,06
A7 | 49 A13653,5%0 1952,553 A442904,39
1% | 23 173653,5%0 7952 553 A386 396,44
48 | 12 113343.457 | 4#¢39,000 30648043y
A8 | 46 4139343,45F | 47025, H65 3038093,00
48 | 4¢ 4133409,19 | 46535,596 2839367 34
49 20 A33409,295 415859,536 2963892, 66
20 | 20 832378,4u5 | A4564,256 2577589},
20 | 24 85378,445 413832,440 243474494
24 | 21 L9054,3%53 34, 4106 2 63429,2y
24 | 25 49554, 353 3433, 334 2 9 3994,9%
22 | 25 32628 ,838 828,255 38566%69
22 | 219 2262%,88% 4234,655 499636 44
23 429 AU 185,946 3530,820 8040%2,95
2 4.33 A4 F85,5u6 7406, #00 A0662044,9Y
9y | 22 446983225 6433, 737 A 24680 ,56
24 g 414698%,215 6G3%, 787 AL 44 F72, 48
250 28 75220626 23907,431 650036, A%
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Cp+Ce +5/6 Nn+A15Vn

75220,626 380#,432 69004, 2F
33960, A%7 A5 44 024 2 44A09,04
33960 (A1 41544,021 204230,44
AA5784:1 934 6227976 A064239,§6
N4 51%34,994 6227976 41..%8007,59
75263,000 4074,721 69205534
_ 1526%,000 Ho#,#21 744490,36
343%9,103 1233540 72660933
34 339,105 A283,540 22519614
57757, 991 A0669,%30 A34422%,3%
53#+5%.:3131 9$86,273 17#8092,05
359 6A 14 1Y 202,966 1350374156
35864414 7372,966 1399264 ,12
4528%:59% F379,535 4450065,78
45193 ,5%3 6506971 42954 69,9}
32955,900 41033, 646 32744,34
32955,99° F25 74,354 A438353%,15
334441156 52338l , 444 £55424%49
334 44,496 62723589 4008694900
227 60,31 57723,426 632676400
223} 60,31 58894, 873 6794 462,50
$933, 423 38369,538 25434 Hik4?
593% 443 6k 65k, 62 | 402596711,33
2840 ,H0 46737 47T 5360 40325
_3340,Ho 56136515 q4140024,15
269,132 LI 646,349 54498%6,38
2659,#31 232%;362% 6642.&7.4115
3 1 0 36094,09
5255,'/1% 5L683,969 8654084,50
A33%, 634 39507,305 43638%3,49
A3 E, 684 48052,69D 778303949
456,y 4A4652,849 4AF4939 50
456,41 45909494 5877460,25
L340,04% 314452 ,235 473275.:04
L2 40,041 5340 1,767 $4175488,63
2 A74,0 L002%,922% k559531,%8
2174,010 47536,7212 75 143949,56
589,589 142528,350 by Lo562,69
589,583 y5034,449 syuA482 14D
6 8%’01413 22?'321'-&.33 F42245 AY
6830, 443 314 299,56% 53£9093,34
uA27%, 825 75574,685 2674355,73
RS 3/ 460,345 50719%0%8,06
24 03 ,/4%0 76 YA 246 95794122,4%
2yo3,480 30620754 49629%5,8%
5663,/6/ 25111,529 3644683,34
303/, 600 A F985,036 A8498%5,09
203/,000 J2214y,943 35/4 805,38/
$%5,254 18304,095 4694% 43,00
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Co+ Ce + 5% Nn + 175V

Barces| Jocns | eggrt — Wormal Effers - Trancharnt Moment
50 28 875,254 21895,904 3128466,53
51 29 4195,506 A7843,339 1300%19,%6
51 30 4-195,506 22356 ,660 3106048,09
52 30 1928, 355 18903 ,8560 ¥ 217+4565,19
32 34 41929, 355 21286 ,200 3131825,53
53 31 358,845 N962#,123 9164025,06
53 32 555,815 \ 20572 ,87% 3542 32% 03
54 33 3895,457 24785, 558 A0662u1,80
56 |34 3835, 45+ 18 005,802 2354333,03
55 34 £354,282 15954 ,393 2053008 ,4¢2
55 35 7254,282 16§36, 967 2406038 ,19
56 35 6070,596 AF+502, FF0 2180%42,03
56 36 £070,596 15288,590 | 129517F0,08
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‘*//3 @P.rz% Ce

_—b_aire - E{g»ori_ acrmab . EP(OrF tran ehant He::rmeznf-
Ry 36246 % € 80 9366, 69 | 9w303% 86
A 362137%,6 80 9366, 469 | 1£66902,91
ot Ca I 288213320 | tuyovi692 2473 91y 6250
PR 2199213,320 | 44400,682 | 245 6764,25
i 339447409 | 1854647 | 12355857
{72 1 - | #388uraey . | fisGEYE | | 37283544
L ’ | 658536, 8% | 2619822 | 46498073
% [ esssmeusy | tetaasr | “324dyée
§ - [ slimnthaay . = 185,657 | 183560 75
5 339247 (22 | 1854657 | 3F2936,39
3 _ 6585 3¢, 547 2610,.285 46498/ 32
6 658536, 547+ 2610, 285 ¥32L95.13
SR U (RS R DT 9366, 1461 9y 3036, 4.2
# 36146L547 9366, W61 | 1%66901,31
8 288213,199 14400, 680 L43946F 19
b 283213 199 A4 0g, 68O 24567653, 97
9 223012, 9%1 444 EF, 863 1983625 3¢
9 223012,9%1 414 §F 363 2050102,30
A0 166343, 28F 124571125 21219238
) 46614348 F 12151,425 2152 9958. 78
1 403410, 453 116713,567 20¥7902,39
14 409240453 41613 567 2 000075,31
1L 503515,%32 1496, 375 2710042, 82
2 503515, 834 14 96,375 25972125
43 370915,352 1289,350 43246501
13 370915,352 1289350 22138613
a4 L335# 310 856,676 1718472, c/2
44 238531, 910 866,616 1304¥%6 30.
15 503515 910 44 96,388 2F{vot 93
15 503545,910 1436 388 25572355
16 3709145, 422 1289,3¢66 23246F S0
16 370915, wtL 12 83 366 221385.91
¥ 2385#,959 856,629 171444, 87
1F 2385%959 856,643 130288 «9
18 243012,936 M4 87,853 199 36£3,59
1% 223012,93¢ 11U 87 853 ] 20%e200,52
19 4662 &3,.210 12151, 413 92134 195,31
49 166243210 12157,413 215299650
0 1092 10, y4uf 14613, 559 2087900, 95
Ao 109310, 44 ¥ 11613,559 £ 06007797
21 71880 066 8101,237 1571158,25
21 71880,066 §201,237 437 567213
L 55k, 6SF 7116, 185 1248153 16
2L Y5Ske, 057 7116185 12567 44, (3
G 19180, 748 $195045 1374594,36
£3 19180, 748 8195045 1513063 33
AY 156 254, 270 12Y, §95 3872¢L 73
Ly 156254270 A2, 995 5240, 22
a5 99820,013 193,#43 32033,99
25 99 920,043 193,743 36163, 64
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[ 256 | A0 |  A305,4#3 | #23u8,363 | 40284426,50
25 M A305,473  F23u8,35% | 4028442343
2z A1 2253,388 | 84215783 | /0989826,50 |
£« A 2253,833 C4h70,934 | 4287984,43 |
= 13 390,6¢ 56464600 | 4074599,59

21 1k 390,467 69/183,437 9284434,00
20 Ay 578, 9 61 676,521 $745065, 5
2} A5 578,91 6L676,54% 3745063,33
29" e 390,466 69188,450 { ""928443%,93
23| A8 390,466 | 56464589 | 401459353
30 17 90,47 | 56346723 4439925,44
30 M 90472 69006346 9703762,63
31 Al 32,400 62676,524 3699909,25
3 VL 32,1400 62676545 | 8699905,63
32 19 90, 472 69006,329 9203766,8%
22 LA 90, 472 56346,F44 4 439949,5
33 U “A846,238 | 34778,409 208936302
33 ] AN346,23% 4097, 490 5847445,34
3y 3] 40325, 653 39437304 554934469
Il | A03)5659 | 3943t#97 554:9343,06
35 93 NA846,258 L409149¢6 584744 1,34 |

35 u, AA846,25% 34718,403 208936014

f}/éc P + 3/2 an

1 A 99496, 44§ 1023,964 205494 ,72
4 5 3949¢, 145 2023, 9¢4 401994 ,37

2 5 82239, ¥4 Ly 27,944 673078,20
1 3 82239,4%4 bu23,9wy | 83241290
3 2 |1237553,803 332,309 32430, 4
3 ¢ [237553,803 337,309 67264,92
A & | A95870,152 844,757 1233 84,36
L 40 | 4195%70,452 844,757 452642,5%
5 3 | 13%553,8L¢ 332,320 32432,43
5 7 | 137553,32¢ 332,320 6F1263.47
6 7 | 4958%0,4¢6 344,763 12338¢.76
6 11 | 195870,46€ 844,76 8 45264440
7 k 99196, 010 1023,954 205493,43
# 8 994 9¢, 010 2023,954% 404993, 03
8 8 82239,45 421,936 6+3076,72
8 f | 81L139,L5¢ u421,936 832424, L9
7 9 56227893 LAu5,434 #61816,65
9 43 56227,993 LAy5 L8k 63739334
40 15| 3364 8,932 3560, 541 630865,50
10 i 38648, 932 3560, 541 6L2444, 78
" 7 | 20865, 463 5390, 21/ $28893,15
1 91 | 20865.463 5390, 214 4068460, 94
12 Ay |132936,644 646,508 122023, k2
2 My [A3193¢,644 | 646,508 3u987,36

Lo



A3 Ak 92086,044 283,788 §5943,58

1 1 92086,044 297,783 45 387,96

Ty i 54439,939 826,553 140836,26

1y N 51439,939 826,553 480050.33

5 M 432936637 646,521 122025,76

15 1§ 13293637 646,521 94983 70

16 15 92086, 041 87,803 55 946,46

i 1 92086,044 28 !05 45390 54

7] 13 51439,927 826,56 A4083%,43

h 2 54439,92% §2¢,56¢ 480052,67

M N 5622%,90% BAY5 LT _ ?’6"!81’419

i} 14 56227 90% bALS Ly €97392,41

% 1% 3964%8,347 3560,530 630303, 46

19 20 38648941 | 3560,530 622 Lk2, 87

20 20 20865,460 53 90,204 328834 53

)] Uy 20865, 460 5390204 A063453,05 |

~ 5 7 403,984 | A3256,643 A075072,52 |

M 6 . 2403,984 21036,904 2987485,50

i { 924,532 | 496k, 764 2796531,97

B * A924%,532 | 49646, 764 23965 37,34
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‘ DIMENSIONNEMENT DES PORTIOUES

7. DIMENSIONNEMENTDES POTEAUX
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