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Liso

-on adloptera (576/pmp) ~p A=A 4dem®; avec Un espacement Umsiant ce Zocm.

et-on prevoit e'g;g:mml ales armatures L aux armatures princips bes ; wu que Piscra
~fere est €xpose’ aux infemperies pour ¢mpzcger dos ouvertures exeessives

=7 jﬂ's.eurea; éf}qa armatures Aont ,a’;/ls de peai enc g&:ﬁ;‘/’ G 746)
% 4.4 CONTRAINTE e ,cmFrz:mA&bm 0,'s %z ,%,?;E = 20,58 K)ot < 65
4 T
o ‘ - (veri fied)
% 4.5 - Condrion dm] ssuration: & =A< A8 = po0o35. f {

j FT 8k p1am

K= fob (fissurdhin p@bd’cfa&f.’z) i 7=16 ; P=6 wm
? ¢
g K15 00 1s o035 o P01, 8 Kgfeuil, Uy = Boioyu Kgkk

BT+ A 6 (4+ 6,035) : . -
Gj) ' Aoi 0] > &;:Zﬁwwé (&’C.;’fj{féj

ﬂ-:‘ -
Ay 2,69. % b.h= 269 .

.6 VERIFICATION & Ueffort tranchant s
on ot vbrifiir s AT yTrMfE . awc T=t1P=dloky, -6l lgne

Tt My = Als. ‘?ﬁf% = M- @%E!?! <o =p Larmature ne gerd
X

" V8. "

Seumis & SCUN ¢l}¥arf' e Trackion svpp&meﬁ:‘mf’ﬁ.

« A7 \erificotion au selsme . on oo} :/e'r!ﬁgr Gue Llacrotere est é&pag&
I

de resister 3 une sollicitolion foriZoniale agissant seule: H= 2.1.Gp Wo

cyivant RPA P36 avee 1= valeur de coefticient “A” pour fe grospe dosage subs
va fenr e mﬁ! A fou.{ L Buur d‘vsay ex Lo i

T = _...._..,2.’_{:_—-- = o {
0, 3% .
= vabeurcle Coelficient A" pour Q'-_?"’UF‘ d'usage dv 8a fiment =&l _ 466
Va’&w/ de (oeffiient "A" pour Pe fmu}m o ‘usoge “2° 0, AS
Cp: fa valewr de Co &t Tiré Ay Tobleou—-4 . (R-BA P31} en f%m/;;}u

ok la Par?‘)z. o Pa.s}ﬁﬂﬁdf D sinmeuble et e Pa _chirechon fmjm};ﬂ

. gﬂ %0!"55.. 7 CP': 0,8 :
W+ Foicds ?apre b Lacotee = 4x0,4x0, 45 x500 = 445 Ky /m!

doi /}:;: 2. Loy = gHX 4,66 x.0,8 X115 = M%,86 Kg/af < 4,2P=1%0
(:;ﬁf{-f\zé,)




2/ CALCUL DES POUTRELLES

L) L]
tag A e,

| LY <Y
ST Y "ot e & - - .
- - - L)
*“- R S 2 et Sl . 1 =
:P" o -._ . - .
ot . HA 80 - 2% at
. -y . " .
i ’ . B .
I., v s * L v L "1 e '
LI LY ] f . »
-‘ -. ‘. - - . a
T . .
I !

l " s
|
A

| a, 68 om

2.4/ Fredimensiopnent du Bourdis : La Bauteur i Pourchs est -
-termines & partir une _des Trois _conclitions e L &«niz‘ah’aﬂ

_cles ffe."c?es 2 ‘ﬁé > f& s:: fzy;' 2> 20 avec (2- “80.30=450"™
/ s

soit un Bourdis e (£o+4). avec ﬁbx L4 om .

~Calcul des poutrelles : Les Poutrelles seront df'sposés Svivant
4o sens fongituchinal e fa salle. (sens des plus petites portesy.
Elhs sont f?—e}’abmucés sur chantier. £Mu possiclent e Janes en
 aftente permetfant une bonne Liaison avec de béton oo povies
e Vo alle e ALompression . Eles sontcabubees sous s sol:
- citation <lu -f*”genrc (G+1,LP).
La svr,?ace’ revenant a chague povtrelle éfant : (g 65x¥).
Marﬂt revenant a c?aqua poutrelle : g = (G+4,2P) X065
le caleul cles FPovtrelles se j{ora an wx élapes,

1" Etape. ( Réalisation). 4vant b ,muﬁagc e ba Table
A,@n}oressr'an ; Y Pau;‘re/fc' est sap/ooseé Smp bement gopajeé
Ebbe .ﬁuppa—fa Son poicls propre, bs Tourchs tda s:m:.farge. e
\ & Loyvrier Elle Travaike _comme vne poufre restepreposant
Sur Six appu?s,.

K
w I
: {
AR
’ ey
.o L
e - i LU P I DR Y.
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04“ Ehpn - SCHEMA s'rATiaug o | (!ﬁ'
. ul l 133 i L“ Ll'
/ I SO S A R I A
FValyation DES CHARGES ET SURCHARGES:

« Poidls Praprt,df-lo poutrelle: o4¢ x0,04 x£500 = 4&!7/_[,

- Corps creux —- —-— - -- 0,65 X Ao = 45 l”/m’.
= surc?lrgt Pam:/ércl 065 x AL XA00 = 78 l’j/mp
Moment isostatique w; f‘—é g= A4S ’9/""

a;.e;.{ 4515_%5 408, %97 kg.m.
7;,,,-?{ 363,3%. Ky

Fersillage . Ai= AE Mo ﬁm,um 4,562 Ked4d).
¥ — ﬂ P o
g A Zbh L0 ALTT y (

k=-§i _L 2063 > Ke 4y 48 Done by sechin ke 4o Routrefe

& :Sesom ,ci mn/ms Lomprimees ; Mais Lomme da ohimension 4
_cetle Sdction (Kz4<m) he permelfe. pas en PrcW - done J{aut
recourir & un Ma#ouab’c pour aickr fas poutrel & sypporter ,&adu
- ges ,avanbwﬂ&yt sk la Table cde eompression.
2%m 025 (apres ,cou&yz). 9= (6+1£P) 20,65 = 520 ky /ol

9=61049

_ gehema statique. 7 x
|

G= 680 Kg/m" - ll : =

- P= M"/ﬂ | | '

_.Dcm}wuhbn.d b &rywr.dt’i Tnbl:,c:k famprawn (M £3.3 Cesig

Qb L at®vsem [Lororti 'R-I;ﬂ = 7
 Lbre e da pavire eatre nus cles appei) =
2 b i .k:.& M 26,5 cm. et
Suse Jafbpt-'am afre’&a mda&x | |
nervyrés Lamsecybines . | g | &



— 10—

3 68,¢R<8h —, ehest — b.¥s5;[la zwﬂancﬁ4
est 4o plus restrictive] . Dome b= 2b+h = Lx265%+ 48= 656m.
o Laleul s Warfs : on WKilise Lo methode des D mowmests

e
PPY= 0,58 x5 = 40,63 t.m. 4

| b !
W T & oy o p e e ®g |6

Lis mements en Traveé :| I. M wi0,0779 Pz 4082028 (tm)

dr‘epres cRaron (Plst A3 m =100 532 Pllw +0,3496  (t.m)
-Amwd' Do veri ication g
Cles cuvrage en 6.4) B Ong=+g046d PP -y 0,¢85¢ (t.m).

Lea moments aux appuis : || M =-5& %&ta QLE3L5. (bm)

g« -0 4063 Pl . 4,4088 (t.m)

m, = -0,07BIPL = . g, 8540 (t.m)

{'efort Tranchant ;

ol Mw~Me ‘ M
1.;; ?’-—5 e ° [ Me
- &8, A‘;’(g 9“5&5‘_44053 ,ulilll -
’ &f &5 : A
75':.:4-0, 9887 k’g . + 046385 +4, 4088
\ 5
N 8, 86545 . 41,1088 . _ |
Ta-9 é +_‘ﬁ!_.._= 958 L5 4% 1#5‘, ,3579

Loyt wahars ot reparteis sur L ilagramme .
4,818 44t 4,413 4,867
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_cabul .des armatures:

l."M Nl: O”'wl *ﬂl‘l J -5:#,5""‘ "ﬁ: g4 ~m b Ei;:.-da:fKa/le

ALz A%, 4&”340 = 504396 e (K: 805- 3 ol 0 15’7.4 /g’fﬁ)
2800. 65. 33
y = o Ak owo, 1574, 82 = 3,456 < f 4"””. lone Liaxe neurne?&mﬁe

_clans ta Table (bxR= 65xeL) 5 K= % - 2043 < k= 805

albors bos armatures ,camprimém k- r}wi‘i}z. On BUra Ui Guement ks

- 5 ¢
armatures Tenclves . d'oii A= Mo, 28804840 = 4,405.m"
Gaeh  L800.494%6 2L
~on prendre LTAL (A= £ 86.emt).
SECTION AUX APPUIS : _aux appeis Ona une section fd?:f’angv&iﬁ}f

b patrele (Hy xb, = £4x 48) avec =27 ; f L& cm.

= A5 Ma  _ A5 44:73340 = G AOLL ~y (K= 244; E=0, 8731,
G bR egm A1 03

B

o = 0, 390%)
— Y= Fe0380% L4 = B354 _em.

A 44088 107 . 4,06 em” ,.m,or-ezzah; L7412
£80. 42. £2°
avee A= 2,26 <mt

vérification :
4) _conddition e m ryi&‘b’ 1eA) 0,63 5 ﬁ.—%g g, 69. 65, £L.%
A2 4,506 cm* Enwcfr‘(,[iée). .
« Appuit Ay g69. J&.u.%. 0, £56 cm" mﬁu‘f-‘a’).
2) Lonchition ihe m,&'sswafbn s dos tonchiions e )fr'ssumﬁbz rmposent
ung J’m‘f: 8 ba_contrainks acimissible o £ acier Lol Limik est Lo
max gk (01 6g). L'avtre Limils es impeseé par Ls nature e L'atier.

section Ao | dyy 0, (phul)| O (/i |vbsification
Traveb 2,80 " 8,0L668 40 86 260% 4 ﬁ_fn’f:‘eé
- : |

Bppul | 2.4 60474 6%0¢, 5 £60%,1 'A}tffi-{i'bé i
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Aonddition & &fﬁi&h’h (Arl 56_4 . CcBAER).

~on peut . 5 = penser 2 O wérif:’caﬁon e fa reéidifc' p=/2 PEan Rers &/
Lo s Lreux si e tomeditions guivanle sont Am"‘gﬁfees '

3]
Do A__M 4 . 0,053 BLB | . sues (virified
2% a5 M ? “es0 >4’6' 431685 w5 (wrifi )

& < ’M"{_f.té)- ‘
LS .z o0%g (Veris '.
7 &5 / .,

A s 36 . A¢ baxBx36, ALXESXI6 4y 96 cm* (i)
bxi Gén Cen 00 i

oD : " 2 ;
ffe';-.ff:cafm.sa eh o 'ﬁc:’feréna : _

51.\

- coaclition «2: mon entrainement (aux appuis) . Ark £9. BA 68,

—on,=loit wr;}.?al:r,@ag y<ty=2% 0z avec ¥ =15 (H-A). :
&of = ,.;:c.:xe;: §9 = A%F Ky fom"

e &= =  avee B=nombre ides barres; Psag ; - %‘2 E
7. p z
é;.'; & w_‘il-:j‘-';;‘a.rfﬁ" i g 5& lg/émt < a

LETY 48 25
?‘,Ju-‘, . 4-/1.

-

j}rfflyznf& ol T (& "*ﬁr! ﬁ-amfanf ) 8v voisindgt 4548 3P puss: |

M

;,Mu,!areh ralirieures ¢« on bt Verf}ﬁver,fld Ay b ..M: !
0a ¢.0a %
' Apmt ) | j !
E 7T 8 £ 5 r
Y (4o}l -5 £6225 - d,4088 . -, 8340
; Toatt) | 0,985 44,3579, At |
! A . <D <0 <o
! Dene L' arsmoture A}fmwrf m'est ,oas soymisz & un
]
!gz.,;&,a& Trackén

et T TR R A
-t




Armatures Tronsversabes

Q) eontrainls e cisaillement amaximale. Cp=Tmax 4:35?5-40’: 5,96
by} 41.4‘/5.33 /s

ot,ona 6'= oo 200 o pi35 Kylen'
K L4y Lo
G, s0i ¢ £ By, —~—p ondok vérdaer que Zy= (45- -%J) 5,

. e : bs
ast svperieur & Tp= 688 ’?/’EM"‘.
b ;7 >~ ‘ ¢ Tr - £ y - .
Y (4,5_%) 59 = Ab,67 Ky/en" Am; %l < T = 46,67 Kyl
£a seclion o ‘acir ek adlonnee par fml_= 43599 - 9049 em’

, oo & 1985 2400
Coltz sachion elant Trés fslbh ; on Oﬁozil‘ alors des jeacines verticavy

. . . . tf 6 :l’ =4 5.5
8B contrainfs gde Tackon aclmissible s aciers 'fr'answ_sauf o

ma by R % i W my/w‘; on Suppose ?.u'i!ya reprisa
bs?cfnnfjm,; wne gna f - % et Par.conséguent G, = f.0p,= 4%
€) Ecartement acdmissible s
o - T=0Lflcolx Vs 4m
el I Dl o388 . s8(4.03.%88). 1544 cm
ty= 7 (4- 03)5 (*- 5;3)" )

o) Eepacement ks armatures: t= 3 e & _ 4905 9568000
¢ ’ Tﬂﬂl . 9'35 ?,'pg
t= AL, ¥ cmy OB ao’afﬂa s éspaeemfnf a'm’ﬂorm i‘:-.JZ):qT

Ferraillsge o do Tobla {Dolle) ok Lompression (it 59.L 8169)
a Tabl ot Lompression gura armee. o un quacirilinge (Treillis
soves $6) clont s ,af«‘ﬁmsigéns e coivent pas Excedder:
Lo em  Peur Aes ©rmatures pa-pend'wfbirca AUx nefvyres.
53 Aolz Powr Loy ormotures pora Neles aux mervurcs
a) [rmm‘#ms psr.,pﬁm’icyfa ires aux mUVUres:
Sheir 4-!; = 65em L 80.tm. (= écartement entre axes cbs
™ ‘ : . i 2 ‘?!'CI'WF&J
Gy = 5200 ars (Treills souck ¢f & Gan)Aod |

Ao 43D o HAXE o g 55em" SO (686 pow) avec Apmg el
- Gnyv 630 ¢y T i

I faer & sl PUX merVUiE ana: ﬂv\;— YALa0 cfcm‘ﬁ_aﬁi,.n) auvge Ayé'dkif o
b =tere ey Tre)lhis Sobuelds 5/6 ol Sesfipn (4 506p%).

bl oy T ke s Lo Loy N
B A — i i e e = s e ,*!,,-L,L, MA_‘.‘ .L.x.; 1.,“..‘5.. U ] -

i3
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L :,r. rampe £2 cftvera enfre 'ﬁ- RIVESY ﬂﬂa e ? niveay -495

Bl oot heri?e’ s ar f?gzmcwg;@ salte ot 4 _putosa&‘[afatm 7/

.é;;r‘*‘f‘cz.;,.f’,c.j_.,::m//ﬂc.sa, 4 L8 & 2 j?ﬁ_ﬁ’ é’gﬁg
30 L0 30 20

Luclnaisor  lyot = 280 - go#5 =p da 429,
| "
Surdt xgoFs - Ledet = 9SG

. langf;wr,cm Lo paillacses L=#_ - 480  _ 24, 00™.

=~

~
e

P b 5 ;' 2l [ G deos ;w«rmes dz 4 80 dtLarg.wr‘ ed d‘c Abenr ole }'Hﬂ@f

> d.-d"" g ‘J./‘ ‘?:M*t"lf_j’) -2:'160“ " '%U;W ?: /{5'{:”‘ |

, !‘r'n{l . 1;—
.’./‘ I-"t'-,....;'-. .JHJC S

Eites sont cvabidas par me Stre e Prgeci“ﬁ:’n '?wn ganhapc o4 33

3/ CALCUL DELA RAMPE

l.? “""’"'02“’

P ---..-—’-'*

2 'ampucra Soib sur cdes lwgrﬂm, Soit gur sos voilys. Effe est

£ P, ’
I/ Fadiaensionncment:

A6 gz jf,;é‘” f;‘:') E)E-‘, A9 Ff'eﬂcjra e= /6,?4’1
Voo

/

f

sad 0,075

A

v

£}

¥ '.n},; . ﬁ’.ald, sroes comme ales Coear:gas usi farmemené Fsr}les
;:s“)fl?e? sge.

n ,\4

';

illa se: ; ¢ o fer" & ,qu p&m it metre Lm{a:rc e iwyw

Vg
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PG-': /s propre o e Far//asse g 46. L500 = 404 | /?/a".

Loics Pra/ore ,cfes rmaraﬁ’as Z«Cﬂ;x R = __@% = */?57 Lt
/Can@!? + revétement 8¢ k_g/*mra

G = 661 i?/a‘ |

ﬁurcf‘?ame o ew.pfm}afm pour une selle cde reunion. A 6?0?/@#"

Peyr un ‘mefre Lnesire : G= 664 K/ /nf s P=500kg /imf.
g = G+ 4,LP = 1261 Yed.

Détomposition e 4 pour unt Traveé :

ﬁ

1
|
!
s

%

,,/"; La éapai/fasse = 7,:&50(. '

- A’? Ha [a‘paf//ass =9 Sk A . L z

/LIQMJGf Hyefit I Pa/f/aase e paw-fu 2,
anais 7.,&241:} rfzwesse im gan gomlag fa

rm oﬂ' ,a;é{ mefre ,Caz.!raﬁl' zngfne ozeshq.ae
,&f*‘ o, Ao anoment e ffe wion idans Ja paillasse est .done :
\-'=_a____l__"_.,_-, anais _—_.__, s o M- %_t,- Closta dire
Aue L coment s La P&l;/ﬂ-.s‘se inelingé est be méme 4:15,“3# e
ba p ovtre ,e:r’ Aanems parfce %aragonfa& elu&gargu. Y 4 |
~ L ﬂﬁfar'f Tranthank: Te q 181 s ? L oo l‘
i Composanie E smot esk un ¢f/or[' nor mag par unile e ﬁnymi:.
*ov&*‘;afm.. . L"ef2art mormal Total vaut 7[ S X, M35 il se |
/’w,.ﬂpase 2 cgaaue exfrem;}l ¢n ? L smd . ; Lo ,a@ﬂm paur t
upe Traveb dle ba Fa:ﬂasse un eA/arf pormal e Trackon variant |
k0" A4 g 4 .:ELf_ ; pel /:vw”ia maitiecé-sypérieure cle o Traveé; !;
par. Cﬁﬂ?‘t & O"W;‘f& m/mw re regeit Une Fﬂnpmsm ,&)‘k |
Plort mormal et meghgeable I 5ol . 283 'y

T i
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,u.lﬁui denew pour une iarywr 4™ une tontrainte e bebn
6= 42502 w.8.0075 _ o, 1418 kg/wm" _gui est mé: L aeable QU ssi
2o0. A6 ‘i 4 j j \
bp en Traction,; ﬁw enﬁampmss;on
A Lextrémite’ Le q Lsmd va 5 ‘s_yau/zr 2 3:#0& Fanchant
7[ L84 ,du ala cﬁarjc ? Paar lonner une resutiante

whc@& & 7___ :

Scﬁcma statique : On Cons ;d:g}—c 2& P oillasse ALOMME tne Pazn‘rc
e A m e jarywr. |

gz LLY6IL mf

il

) { ®© l: )] l (@& &) & 7L
“ 8™  LE™ G8m Lgm . ggm

One'l‘ﬁao/e ,cz’e ,L'&fwf : on u/i."se fa nnéffaa& ,u& 3 moments.
m. -p + 29 (’ﬂ “4) +m

1
(+1 ‘&4 =-6 = _n'l“ &'.):M
i+l

7
oee/b Alageu)i,s ,t:fy &f}farﬁs Seront f*dppe)r?‘ceé Sur } /_-:’f .;?/r;)mmz

(= "t

L[ &ff’-@"i" ﬁaf‘&ﬁa”i‘

U L3866




—coleud Hes armatures:
_ EnTravee: M;m 1'4-8535':'“' deg @’
y : 45 M -&t-«."l "t
- Al &m —
= A om M= m ' 400 < T
= g BIM
4t 4522635 40" 406186 mi s
£800. 460. T4 sl
i=fe . 3392 = 8553 /ot < Ty < 137 Kglem* ; dlonz des
K 3

armaiyres ,cam/on mes Aonk :mh‘:!es

A= 2,-8635.40 = 6,436 £m" on adopﬁ 67'/3/@.9 awc
2£800.0,8971. 44 Az b 18 .cm
- aux appuls: M= 35,0596 5"
= Kz £27%,%
. A5. Ma~ _ A5 30596 4’ » 20,0836 =
% bR 2800. 100 74" E.u:0,8852
S, = Oa__ 2800 _ 400,%¢ Kylen' < Ty = 43% Kglem* Ao s
K 2{8
armatures ..c:ampr-fmes me sonk pas mecessaires.
™M
.__w_'ar_ - _3059640° 8, 837 omn adoplt
Aappu == % 290008050 Ay san” b CwicleplE
E€T4 Vi =
% avec A=985cm"
vén‘#im}im:
a) -Cortraintes: w_ MM _____,,{ U= """ﬁ = O
| AE.
b= 02, f= ﬂfm 3
1 e o
wn A MGm | w K £ gg‘yﬂ' Gl
Appul 19,43 | .3,0596 | 06593| 4¥ | 9881 |L63%56|995Y
Teavet | 6,78 | £,8635 |0,484 | 346 | g 995 L664¢ | §4,73
2 e a0 e

,abm. L Lontraintes cont bwen ucrf nes .

|

2



Wi | -

—

, ,éandil:l'on p="3 non z;rasigih’f:

A 0,69.b . %-__ = 0,69 A00. i} 5:’:;0 = 4,35F.cm" (verigié).
Cen &2
. %Ee’cﬁe: on fwfri.ffc da /condih'am;!a olus restrictive .
A 45 - o040y : _A = é’.&w 8.‘/0-3‘ 105-455
ZE " owm X m;w"’ ’
( verifies).

. Armatures Transvercales :

— Contraintes e Liswillement max . Toax = 3,186 Kg

Gy = Tmax 31865 4°_

b. A00. . Ay
7 5

-comme. E’;g%IC £ b—:h;'-——h ﬁ:" (#5- “gé;;) 6= (l"s-_ ";f) 8

<, 6044 Kg/m‘. |

L= ALIEK ' e 5, & T = 4397 Mg fon' alrs
Lo armatures Transversaln me sont pas mécessaires.
. Va’n‘.#écahon e «R'Lﬁorl- TrancRant & \.’appui :
AT 3T+ M ¢ T=34865% ; M=4,29¢5 t.m)
T-r—b%—-_- 3,4865 40 2,2885.40° _ . o (veridies).

—

_ ;l/‘ . AY
lonc -&4 armatures ch)fériwres ne SORL‘ Pas NELESSRINres

amals ; on prevoll ,les armatures e f%barfi fions 57’40/0"}‘

5 . [
I W V 3 e § 1 M
d— i de e x| _.'.4;44.‘». ; T L g 1B ’




CALCUL DES DALLES

h o

bh'e

AR S

T

fx_r £4.03=84m. {;: 4 6.03= 4,5 m. - Lo %‘{;, 39 . 0,87 3 o,k
b 41 ) oAans Loy cdeus

{*‘ === G %eF 30,9 =y Yo dale porfe dans Loy ideus Sens.
y rd

1% 'c,bajssew’,a@ b alle Bera efermineé par €< .'{”__’Mx AL 7

F5

Aapres & Horie es Holles ;
_ & moment A encastrement <k Contimile” = 507 M,. :
_ & woment Mencastrement parficl =i M,

Loy Onoment poni ,Ca.gcuffﬂ apres Veckele J&ncﬁbnnel?'e

- plague est Consickrés articuber purbon pourtour.

~En ()o».sr‘c&;'anf Zﬁanc{w ,Cenfr’a&/,' A 1™ suivent % ef ,Y &9

Jaara:_ A %ammi/’&?zg?;:sanfau m:‘ﬂéy de dmxby.
e connépar: M= ji g B
- &'mamm‘ f&'ca'ssar:fay mz'géw& T rx ﬁ- et "f’z

L szar'.spé Sy ef My Aont tooneés en ;encfmn ey rapport ps

C?'-/O,Cm f\__)'q.: G-P",-ﬂp‘: '?509“
eehelle Prnctionnelle

f: 0,467

Me= ki 8. 85 = o u042. 730, (£7°) = 33¢ “ .m. /of.

Mj: Fy. My = 0,308 384 < §8,4 kg. «,./Mp_
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+35,558 ..1.?61:{1_0. Tasl

"i’ﬂrbgramcdn ffioments -

g Expression ot &'effort Tranchant olas une Sectron Queleonave o La
poulre en /anef/a/? ks sz& Jravismis par Les Noepts 3 ba bome.
lomme T= 1 o B= 2 (6 #&W?‘anugam‘ chns |

Y poutre af-a/gx aé méme ;::orr‘eg re}aa&anl Sur abiix &ecws .smp r,

ef Supfarfanf Ly mémes Cﬁry& e
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Por kgves oo Bi

AR

e 4 Ty e s LTS, T LT

le -z/pu: dt’.a &’ffiﬁ'*"% aa’»: ond ,x,zr '5
MMeth oot ole CROES  R¥ rmm:.
H
g e 5 e

?"..-‘*.‘35 @ \l"{“ 4‘03"'

R F I {58

PorBguts Fraws ver £avi i

Xrse. 4_”-.:..,

E" a
i?“ it ﬂ%’-i 3 »L /7;’ ¥
f—r A DiD A B s e so -?,-fm ,x.h B AR, 30w _ Bbam
For #yee B Forfigus 4
‘E}'Maman‘h seus Gy (eharye Brmacesle) e P[Surckn?n)
i'n.'t AB Ba 8¢ ce CE én § &
‘; \-‘:}, % i_"" DH'?;:'{S ﬂ‘é":'{ 5,’569 -d} ﬂﬂ%‘m 1-~--r,\ %‘*4- "'3; 355
oB “_; Wk M. )
_lé Pﬁ. -2 O)DL{—B & -+ 9}3%7 i mo;og.f -u-9;$6i;{ -0) 5%$ Ay 4-"’0‘4"9 i ’:’,K%ﬁ
o TR | - 5
{ f A, Ba fC o o) NE NE ED
O e Lo |-0873 |v 0873 | 0000 - kb 2high | 2,223
iﬁ“ 91 +-:9’ o5 4. -~y Ak ‘Tt}“ﬂ"}- e Rr A FoRAy —ft%i% -iﬂ',gZﬁ —AE6 4
' ::; GHyl-»284 | -5,382 L9582 : po0d -t aud «uhaut ] ~237
W . D — }
%ﬁ- ?'@’_L’”"Q“ -2,0 58 | «5055 D000 | -3, 854 {43,964 §-5,975]
§ 7 N sty y i
H . { c8 | coq (cp | En | EF iFe 1 {C
Iml Gy i+0,007 {,Mga\ 3[ A noﬁ’li-u%wl# p25 | ~4d 19 *s;s;ra,i .‘amg 8,240
Wui E Lﬁ“ aoed '3?**031 ")Wz“"")éi 78 iﬂau:a‘:}? {"é £5D --'i;f?’f *‘1‘,17#‘ 3,39 i«-’e&,ﬂii
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P T AT “Lh!‘i‘f
“ |
2) Moments gows fe  Jesme:
Poriyee . . I r‘
) | as 84 Be | od c& | b | £fe |
5, 440, 78F | « 3006 ~% 2ok | -9 39T r%%,ﬂ{}“.-‘;‘ Fe ARG e S4T 1
& Laear gack [ <0298 | 13y [La,a08 Mmisw -2, 548 |
Poe Waue (& ek i) - :
‘ T ; Ty S B P e e
p A { &4 1 B (o T (7 7 C i :,:-.:;. i _Dés f-::mé
g." (A3 er0y 4507 27y 008 ] 2008 Ay 0% | 44537 -1, 952 +42, %01 20t mq,-fs;-,}i
P13 : ) - ‘;
() 18,590 [le @40 {4 L0 - A84T [ 412,510 xssgmim &z ..s-::*sf;aszi.ﬁ.a,,ngg;%z !
Por Hique(3)
! - } i o b 5% il
s | AB X e | B o ep | BC
5:' 4 = : S . a. : ....\ . _,:
i r}" +h8He | 46,658 | ~6458 | ~3,334 | 48,084 | -3,933 1 -390 |
Db DE ED e i Ge | HD
324,339 | 48 400 | 4 25,406 |~ 28, 10 l-&ﬁ 24287
Z  Fer hques Lon qifo dymax ;
b ?‘2‘30 §§g'€-t}
& g o

i
F . o~ : . l!
X | re ga | &C | G pE {ep Ed £E | |
S
G -m572 L""*t*'-t% UL A A LS U LA 4o8E | 4t 3l
R s o | St 6 - |
Pl oot -mdﬁ%g 2,455 | 0,658} 4 0;088| ~0,440] 22:3067 —o 5‘%%
3 D
FE | @D He | gFr] |
| m o] - 0:32% w0, 098] 40455 |
L-—o\o% F - ieedl a0 e oall 3
Pi:.\"&" ) Qi &- ‘5& . . . :
A L sa | ar 8¢ | ¢®& | &m
I 4‘734] ﬁ,qkiwfﬁm& ..E»:.f-.sfifii + 4, b4,
¢ wc_e,ui - ERT | oo AR9 1 - 0,482 AR




Pcrl-\‘e\oe v

¥ AR RA Rc cB cE cp Dc DF
Q@ [-o124 |- A3 144U [-2,549 | -0046 | 42,645 | -A0¢T |+4 067
P =06933 | ~ON53| —0)dwf | —9,33Yy| 5022 +6,33(| —0,439 +0,434
Moments sovs [e Jessme :
Lx) AR EA | B¢ (33 Cq o PC P&
S | +A9,51y {110,081 | 10,081 ~§,208 LAR 004 | '9,982 [+ 16, 1% | 16,714
(3> | ep &8 | EF FE | FI Gc IF HE
50 | 9836 437,27 22,453 5,196 | -5,196 | 428, 447] 220,468]039 184
A AR 8A 8C c® (93]
SU | M, 113 |440,080 |-40,080 |-1,850 |44,250
(F) AB B8A ac c8 Cc& cD be DF
-4 D] 8,683 [-8E83 | -6,T%3) 443,220|- 6,451 | -8, 042 +8%,042
FO | Zc
ALV G | 445, ALY
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syUPEPOSITION DES SOLLIC ITATIONS
des Lombinaisons pes forees Sismiques ef des C’g?s verficabes sonk clonneés C/-cssenk
les éliments struetyraux dorvent éhe olimensionnes pour les Lombinsisons de &
~ges yr la Base Aareggmn/;,aé'bifm en vigueyr (R.P.4 81).
v Butraa:. G+ PiST % O.Bt:n-s:r"
« Pofeayx- 0.8G +§? . G+Pr 1287
g, G :Sollieitation die 3 ba ﬂtr:ge permanente.

P setieitstien die 3 b sur:?‘arft o ’e'xpgdifahfm

SI's Sollicitation dde aux Seismes
. Momernts en Travees cdes Poutres: (c.c.8.4 68) Art AZ).

Pour.cetermine b moment en Travee Jous &aa?mys verticales ;0n Face
Da Courbe dos Teamen's en Favee m‘:{éfwdut Complefe Je poiteé U avec Lo cha
~ges famami Pm's e JLes Sur. s, anprmd (omme ,Bjne de femeht:
- Bur bos Inoment Positifs; Celle gai joint (v moment: ' dappiis: minimaux en z&;
_upaar /a [hﬂunﬂ 9{3:/1/",' felle gajuv/ /;: womenls aqdpkfi s mox en V:&a 265 04

bt teci dans Chogue Cas e c?rga en sWJad' gm&Swr%rgy ;;evm/é'/ie
5.&70;&»& Ls uvas plos sufres.

P Metasrt?)
mjc.o&l&r-&m}a Trave M KT
ﬁ i (Ool.!l);dra&l’ & momen) bosbobiagee
M, . M,= (Cﬂ»',f’)-% ' -
~d ’fiwmnf 2n Froveé Serz: M= B (G»f,!;?_ Mo (9+7e0® m,(&r"-"?)
~ Momes! an 3ppul Serd: NMy= M, @)+ My (4.27)
~ (voment en Travei fous SI M= PMe-tAw

Bone Sour 4o poutres ona - 2

s Momenrts aux appuis : _ pous (6+1.2F) ~ Mo (6)+4.2 Ma(P).
- Aous CGrPeST) mp Moz Ma (6)+ M2 (D) +Hy (ST
L= pous (0.86+ ﬁ')f\.} M= My(0.8G)r Ma (ST,
& %" FQM’??/IL 7 ‘
- = A (GH.2F) ~—y T(G)+1.2T(F).
~ Lous (6+PA§=J ~ Tca@)+ TP+ T(ST)
- dous (o.sc.,?) ~> D.8T(Q)t T(5E)

N.8. L'ekpression cli Moment en Tavee dovs I ek doaneé par
My = Ll - My

Z
36

r

o o e e e L S i b e e o i i Lt e e et Sbt bt @



[ oos MOMENTS dans les poteayxfsens fransversal)
Forhques § Polzaox | Voments G = éf II ‘fg‘ Gs AL P ;%3 G é: 086467 1&-:. yP.;{-;, cq*‘é?;t‘ﬁ;
g Ciy | Msup | +:656 | vo,087 |+2,206 ?“314‘-"641“:,_{:’:.%sf*..?_ﬁ” |- hE&L ;+40,830].9,404
=~ | (Mot |-0328 | -o.043 0,727 ~..m,727 = 0380 | 10,689 |+40,765 | 15,800 | oh8.205
(L e Ci Msup |-4790 | ~0,996 LMB 305 ,.43 05 %ms 85 EMS C75 | -26, 437 :As,. A0 -2, 677
gw | Minf 143 3895 -ro,-;QG' .23, 5{93-;—.23,553;,%4‘,‘,,9“ M*-&"’_‘»ﬁ*‘:ﬂ:?}f&}{ i §§§§’ ey

Y 15 1“”5*4’ ~o,875 | ~9,/0L ’+3 i | -2,60% - 288y rrLf'?:iG .‘QIQ’%(’ }Lf@,gsa 10,58 4
el F— il M 254 | 'm 156 ‘*“Eff?é_’f"_jf_?ﬁ 1-9,806 (140,506 44,699 | 412,675
B o | sue (2oase]-2528 [esssos s 50t arinn 3,603 [ aacr |7 95 [kt
a. ;m? ]*42-113'4—116.1} ,-He,‘:(:ﬂz—}‘iu 560! +A%, ?4(3{“’1‘;/31 +24,358 1.3, 8¢5 |,30,059
M&up +0,04% [40,002 !+€ 58 f 6,658 fr_m,oae; 1+b,€€8 6,648 | 18,005 |- 375
Ea? WE“"? -2:907 |-0,004 |~ 1,846 |+7846 |- 0,008 | 7,949 | +7840 | -5.54% | 25529

U Csn M.&‘p |- 0,420 | -0,058 |+ 9054 i 9@5%5;,(;\‘90 8,743 | 28,390 | 240,587 |- 14545
-~ Minf |+2240 | 40,028 |- 9,575 | 43,075 |+ 0,245 |-8,907 | +8,243| 40,651 444,423
g Ca | 2P |=46,726 | -4,773 |+24,333 |-24339 |-52, 545 ~43;f>‘30 +35,5¢8 |-22,35%3 | 480,767
0. 3 | Minf [«25,29%| «2,587 |- 24,857 | 235 857 226,257 |~ 16, ihS | ~53.571 16,003 iz
] C Msup | 2,294 |~0,028 [+%,408 |-8, 408 |~0,325 + $ATS | ~4,C41 |48, 771 |-40,408
5 B Mol | 46,582 40,055 | -9, 690 | +9,590 [+ 0,648 | -9 A2k | + 40,056 - 40,874 ¢ 42, 445
.é-: Cy Msup [-47944|-3,954. | ¢4%,340 | ~18,340 |~B2, <82 |-20, 04 |-5L,4CS | -28,920 | + 75, §64
S | Minf [ 123,971 11,975 | - 35,762 | 435,762 | 26,34 4| 16,584 | 54,340 - 46, 968

+¢8,860) ’l |



d

Blac'8” Moment dans jes poleagux {sens !rafsversal)

Portiques | Poteat [ moments) 5 ST T 16G+42P | 0,8645T |0,864 5T | G+ P+4,2806+P1,251
s Cg | M7 | -4BO7 | 5950 | +40073| 20473 | 5,745 | 49,205 |-5855 | -4RFL |- 76452
§G MOF | Lesee | 1,97F |- 27,96 | +29.85 | +86,355| -0,667 | «atoy | -% 465 | +59,360 |
'éu MEP [ -A243 | g oAy | +4 9% | ou,96 -4,365 | +3966 | -5,955 | -7496 |-4,609
Q- T LM yocemlsa0ss 580 V+820 |+0683 | -5,703 | 46,697 | - 6,768 |-0,67¢5

po VM 1-64.88 | -6,489 | 44944 | 1944 L BF | 38468 - H 3 | -36,06 |- 94,696,

N T8 MM e wh ] en,ebh ] oso gm0 2900 [£36335 |aBahd |iba7es B EM |163,05 |
=R M 1 023 o2y |+§F2 | B [.05¢ | 2+9536| 8900 | +9,49% | 40,937
g S C1g ™ | 1023 | o 224| - G0t +6,040 [+050 |-5,086 |4643u | 6768 |+71666
:5 C: pP | o045 - 0025 +6’6§i-.;5’58; - 0055 |+6,647 | -6,70F |+7976 |-80%5 |
" B 1 MY | i02 0013 | 230 | 47,90 |-couo | -804 |+7%916 |.-9,44F | 29,543
m ~} ¢ M_;"P -66,688 | - 6,594 | +205,865| 26,863 | -4, 595 | - £4,083 |.. 80, 2086! - 444,0404| ;}:T,s‘f';,i
t:?’l\ . ™M™ | 53,304 +3,89% | -38,066 | +30,066 |+ 3F, 237 M,3939 | +64:,738 i B,0412 |+ BL577
| oo LM 10297 | 0059 |+%855 |-%,233 |-0344 |+ 7505 -8074 |+9,064 |-9,755
P 43 MY 0149 | 40,049 -8,0388 | 2,838 | 10,172 | 57688 | +9 040 | - 40,4976| + 10,8336

MR |- 67,904 | - 6,74y |+ 19,19 - 49,196~ 75,9F5 | - 35,437 | - 63,515 | 39,597 | - 109,653

3 5 'Cg ™ 1 +33,9581 435,350 - 44,93 | 444978 14 FF, 967 - 46-,BIp | + 69,1376 | - 13,05 &4 | +EL 6814
g | L 10852 | +o,111 | 48,968 | - 8,768 |+0,9862 |+ 9, 450y - 8,09 |+ 49, 4855) - 9, 5%

| 2 A B !- 0,048 |-9,907 |+3,80F |-0,2896 |- 10,00 | 7500 <1443 |+ 44, 64 |




momen'!s dans lespoteaux {(sens trans)

- Poleaux Mowments G = S? ‘?;f G+1.2P 0’,86‘*3{ Q,BG+§ G"'p'i"';fﬁgﬁ"’&q‘.'é;]

sup - 69854 |_ 5,008 39464 | _.3946 ~FEAY | - ABMI | G5 05%] . 38,765 L49575 .

ta™f + 34,987 [« 3654 1-50,602 [+50,605 |+39,078 | 2.9,667 | +75,5¢3 |- 28,304 + 99,10

54
M 10,793 |+0,403 + 1,336 |- 44336 | +0, M7 14 4,9% 40,909 |+ 44,499 |12, 707
|- AH2 10,483 1L 46,618], 16,618 | _ 1,632 | 4L 48 1416,458) . 21,537 | 448,347

- !
PP ~AF2Y 10204 | 27804 | 23200 4,868 |, 85805 ~ 28,583 1430, |-34,50

C'w Mlmf +0,868 {+g A0k |- £8,788). 28,788 40.965 |. 88,098 + 89,471 -33,582|+35,50
C“ MY o350 |eoosa +16, 490 |- 16,490 |+ 0,387 |+16,96 | 16,882 | + 20167 | 19,409
. MY o 40 =007 (- 48,490 1+ 42,490| -6 T51 |-13,004 |4 14,976 |_ 45,304 + A 27y
g M:’; 947 |~0,056 |,28,398| - 1.2,208 - 0544 |+ 24,947 |- 29/680) 26 655 |- 2% 21

M™ 149239 1.0028 |. 26,797 | + 2,296\ 4 0,273 |_ 29597 + 48,999 |34, 79 | 434,813
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Momenf dans les poteaux (sens longitudi nal )

Béoc " l]

Pofeau |momenly G p g 5| GaA2P (0,864 5 |0:264 51 |G IS | Gr PATG

0] CT HSUP ~4 443 | ~2.485 |4 8.8 ~-8.684 ] -4 ¢is +7.830 | -9.839 |, 8.79% |_4%.049

g—-‘___._ 4 Minf [+0-724 | «0.093 |- M. 773 [+M.773 +0-833 | _44.49¢ | 412.380 ~43.344 [ 44949

"é: C 1 Msup | -4.4435 |- 0.453 {140.080|-4p.080 | - L .55 +3-466 | 40.994 |, 10. 754 | - 45 %93

i Mind | 40-572 | 6-0%0| 9. 544 | 149 545,] 4 0.68 |-13.558 +AS.972} .22 . 76% (. 2u- 069

© C’]S Msup |~0.046 |-0.002 | 443.220 | _43. 22p ~ ©.04% | +43.233 | 42 9pv +45. 846 |-A5. 8% 2,

g-—-.. ______ M:‘nf. +0.008 | 40.004 [ _A5.464 +45. 46k | +0-008 | - 45.458 |+45.470 - AR.ARB | 448.10¢

t "ES"_. LC P, TISUp |-0-657 |-0.01% | +48.004 | 48004 | -0 745 AA8.523| 17478 |+ 20.%15]+22. 335

f£ Minf +0.329 | +0.037 | -28.467 423 1,07(+0-3T% | ~25.204 | +28.750]-27.79y] +28.526

f"!.su-f- +0.04% | +0.002 |, £,658 |_¢. €53 je0.045 |+6.668 |_6.648 +3.00% |.7.915

16 Mind | -0.007 | _0,004 |- TG46 |+7.946 |- 6.008 |~ 7. 94k +7.940|-9.54% [4+3.97F

v~ |Crga | sve |- s 06y -0-A5T | 8.042 | ~6.0k2 |- 4.234 | 37458 | 2.8a¢ +8.456 |10 954

& ™ Mg [ +0.5%5 |« 0068 | - M. 345 [sM1. 345 |4 0. 645 | _40.888 |+ M. T44 | 12977 |+ 5. 173

E 3 Misup | +0-058 | +0.005 |+37 427 |-37 427 |4+0.064. | +37.475 | -37.084 + 4 EAS |44 4 89

09 Ming | -0.023 |- 0007 |-33 434433.434| -0.03% | 39 457] «39.444 - 47353 |+472389

3 Msup |~4.4C0 | ~0.48% | +7.958 |-1.958 |-A 680 |+6.79D |-9.116 + T N7 |+44. 493

:_Oj_".... . Min |+0.730 |+0.09A | -44.€00 | +44.600 | +0.839 ~A.0A6 | 42 ARy |- 4. 099 444 T4

T\ Msup |~0.65% |-0.058 |+5.119¢ [-5.496 | -0.72% |+5.274 |-6.3/¢ +6.244 |7 ¢ct

L CEH C4 Minf [+0.327 [ +0.028 |- 20. 468 | +2y-468] . 0.3(2 [ -24.206 | + 24730 |- 29,005 +29.4%
oo i ————— — ————— e ———

‘EJ

eanliy
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MQOments dans les poteaux

blos 13" sens long
Pot | Vlow G P S? 5__[ ‘:: G+1.2P @3&+S_I* 0,96+§—i ﬁ,\-PM,%gf G+f’+4,8‘§!
0 - Mol _0,6384 | -0,0364% | +39,863|- 29, 83| 0,345 | +28,752 |- 3984 |.3%,4135] 35,880
;i 4 M‘"r 40,5313 |+0,0£3 |-33,057 | +33,057| +0,483 |-32,74% [, 33408 |.39194) | 40,143
g c MY - 4,38F | -04#3Y] £ 6736 | -5,736 | - 1,600 | +68456 |-68456 |.+5,35 - 8,944 |
S M 40,760 | 40095 | -%523 | +55283 | 40,874 | -6,9150 £6,434 |- 81#86 | + 988
M o403 |.0,042 | 430,697 -39,69%| -0,1860 |+ 39,608 |-3G7F5 | 4% 6514 |. 47,7587
Ce [yt +0,186 | 40,080 | - 40, Y |+40, % (4081 [_403F 14043 |4 27 |4 48,666
ar T 4,435 | 0,480 | 16051 | 605! |_ 4,65 | 44,003 | -5 20 |.5,65 |-8,8%5
%} ® M‘"f +0,678 ,+o,,bB’5 -8,4£3 1.8, 4% |.0,78 -##50 | 8,832 | _g 485 |4 A0, FHM
X - M) 0,958 | 0. M6 | 46MA6 |-6.973 | _4.09F7 | +6.203% |-~H 730 [+F 29 | 94y
- e M“f +0.504 | 10.064 | ~8.864 | .9.826 | +0.57F ~9%.423F | 4 40.229 | -44.228 +42.356
i L e M‘:': s2,04F | <033 | su4,50 |yt 91| -069% | 140872 | 40,31 |48, Aoy |-49,3¢
v MM £ 0,887 40,316 | ~AG 18| +10,IF | +9 666 - 44,680 | + 4&, 44 |_ 44,689 | +50,895
;g . MP| 42,047 | 40,245 |+ 40,833 |- 10,833 | £ 8,31 |, AL,443 | 8,849 |, 45,468 |- A0, 738
S | P IMF| 0030 |_o004 |. 44589] 4+ 42,589| —0035 | _AL,610 | + AL565 | _ 45 141 | 445,073




bloc“l?.':‘a"- moments dans les polteaux (sens long)
— —b — ppe
Pockiques | Pot [Mom | @G P sT’ eI G+4,2P |0,8G+37 |0,86+5T |G+P+1,25T|G+Pe,EST
. M _o 27 |-0,036 |+4% 298] -4y, 299 0,306 |+44, 083 |_44,515 | +5896 |-53,459
8 MU +0,285 |+ 0,034 | -45,52€/ 445,528 +0 3828 | -45,30  |+485,#56 |-54,32 |[+54,95
(v ]
; M _0958 |- o416 |+6973|-6,9%5 | - 4,097 |+620% |-%739 |7 294 |_9,44L
I
M™Y. 0504 | L0067 |_9826 | 19,826 | Lo5FF |-9,443 |4/02489 |-A4, 226 |, 48,356
" Pl 0,335 |~0,0330| 50,00 -5g00 |-0,375 |14 730 |-60,268 |+59,630 |-603685
I [ 20336 |+ 0,058 |_ 54,32 | #5452 |+ 03814 | -51,0012| » 54,589 | —64,840 | +64,960
(4]
Con M| _o, 204 |_0,085 |4 13,492\ 43,492 | 0,234 |+ A3,049|-13,355 |rA5, 601 |-16,059
NM’.{.O}D/PI 4.0,004- -/6}5?9‘ 4.,{5/5?(/ +0/045 _/45}565 +/f5,553 ..43,5?"; +/I9,?04
MU _4,9839] -0, 88 |+ 47,87 |- 17,285 |- 4,247 |+ 45,69 |- 18,87 |+48,536 |-28,94¢
Cto [aos +0,849 | +0, 40 |-36043 |+360y3| +0 940 |-35,358 |+35389 | 42,333 | 444174
o | +0,9%% |+0,119 | +8,206 |-8,306 | +4, 48 |-A% ¥32 | A3 704" |- 47391 + 6,377
- -
Ce3 M”‘J..o,%'f -0,065 LALpF |+A4%07 | -0,848 |+3,955 |-3,585 +4,783 | -4,L65
N

- e e - ——



~ MOMENTS dor:s. les pojeaux — RA

i Pot Tomel G | P Y4 €T . | QAP 108G+3T |0/86+ 5T G-rj_;_ﬁf_%&?% G+4,P4 8T
Gl Sﬁ*? - A9 | ~0.1226 1+ 3.395 | -3.385 - 42337 |+ 2.4%3 | . 4.34F |+ 2.058 ‘___utf:"-'?ls.g
i O MY | 40,598 |+ 0.061 | - % 2138 + %.2i1386 | +0.668 | —6.73F5] + F.6895 - 6.9453 | +# @817
i 9_ff_,__.v.qf?fii.W?_‘A.[.‘E_?_..jf_t-ffc Bl | QR0 | &G40 ‘m_"; 6.40 | +G.40 | _6.40
% Mt 704000 o,oloo - F G52 +F450 {0,000 | _F4§52 +F 458 | < 3.4 ’5_{* +4.452
Eé - M| 40.33) | _ 4.55 +£.96851 ~6.98% | ~ 1209 | .} 28 |.16.868 ~ 5,206 ;‘H.i%
- Gl +5./65 | +0.775 | /2.972| +/2.972 | 4+6.095 | -8.8¢ +IENOY | ~6.8FF |+ 19. 070
| (WYlon.9 | -2.5¢|.€.985| - 6.985 | - /3.98/ |- 2.155 |_ k.15 | - 6.996 | . 20.%
) § ?{!ﬁhﬁ-é‘w +4-0F7| - 12,972 +12. 972 | + 6.990 |- 3.4/4 |+ /A 65 |5 982 |4/9.9
%’_‘ ?Mﬂ_ 0.2608 (0.005 |4+2.88) |_.2.68] |o.26%7 +2.878 | -3.4%2 | +2,9489 | -2.4/%
2 O mt 0. 1297 |0.0/32 | +3.7? | -3.#7  |io. /456 | +3.38/ | -3.173 3. 482 |~3. 1375
g G| Y 2.896 | 0.6/ |+5./667| ~6./685 |+ 2. 9142 I+ 6.995 |-3.383 |8.073 |_ 2.8445
3 8 mt AAG4Ts | 0. 2568 |« 63061 ~6.306] | A.45F |+ # 283 | 5382 |2 768 |-.4.648
z S Msw 0.334/ a.aa‘é $788 | -4-782 | +0O 424 | 5,08 4 6/5 | +5, 205:' ~4,358
57" ‘3 "t 0. 4670 | 0,023 |5.845 | - 5.845 |+ 0.1950 | 5.9%8 - 6.} + 6.04 -5.65




EFFORT”
FFORT” NORMAL dans les potea
] ux

C1 I -
Z ' i +429 [636.5: -
—_ 1 IC 1 +3.010 |[+0.085 |-2.242 |+2.242 3655 |00 6P |GPurdS
g 18.6221+1.59% |-3.608 |+3.8 +5.44¢ |+1.¥66 [+6.250 |+2.408
G . EQ +0.756 [+0.279 |-2.343 +z. St e B 505'*15'885 *‘z L
-2 2.3 ' : . +24.54
E} €2 T R ET R R +3121‘3’ ii 03{ |+3.034 |+7 720 {+4.253(+3.8 6
[6]3 0494 1+0.439 |-1.300 4- 0.686(+26.3454+32.785]+36.152 oL
£ C oA [+3.615 +4.300 |+6.358 |+3.653 20334
3 i 20606 1-4.300 |+4.300 |+40.34%0 |+ 6 +6.253 |+4-770 |+1.890
& 952 [¢h.063 |-5.619 [+5.619 |554 <6392 [+8.332 [8.653 [+ 4
§ L ICTT .0 oz |-25w ;2.5“? §54.8350 34.34F| 4+ 45.5 85|+ 4T 278 :;;g,s
‘IE4 +41.38% 142,534 |- 40. 434 +4o- 431 47056 |+2.330 | +8 024 |+3.3¢5 1(:; :
FIC14 [+2. 746 [+0353 |- 2 ' +45.033 |+23.036 | +44.078 o
I (_: 1 <3 160 L2341+ 8. 224 |+ 3.470 |-0.02 : +31 86 S 468
S [F +0.440 |2 634 [+2 .O2F 1+ % 42414 0.430 145
L IC1S [+50%5 |+0.653 |-2.224 +2.631 |+3.688 |-0.103 | +5.153 |+0. 443 e
5 ——%I 2 |+8.44¢ [y 0. 713 |- 4.518 :2436“ +5.853 [+ 1836 |+ 6.28% 25,053 *;Hﬂ
by A C16 |+2934 [+0.344 |-1.340 518+ F.20 [ 0615 [+3.61 [+1. %05 :15.3:”
e = 1CI5A 1231 +4.940 [+3.440 [+0.245 H 34
" . +10.312 |+ 0. 321 |-4.518 +'1.51‘ +2. 641 |A40.0%3 [+3. 631 |+0.477 4.7
clA 17 +2. M8 | 4141+ 3. 32 |+1 S
328 [+0.234 |4 - Asdidl sk
+4.848 |+0.465 |-3 : pled i 3.000
087 |+3.087 [+2.046 |-4.608 |+ AALE S
- +6.565 |- 4.6 |+5.717
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BLOC ‘1B Efforts'N™ dans les poteaux (sens trans)

~ [w] g P ér’ ST |Ge12P |0,86+ST |086+5T|G+RA251 Gr B 40%

| @’“T" Cs | +42,86 | +4 %08 | -4, 8% |+  |+45,86 |+34,67  |+36,05 |o42,40 |+4% 45
qoe‘ "5 Cioal<8,009 | +o 45 |+ 442 | —4ys | r5, 898 (+8 943 |+3983 | M,153 |+6345
v Ce 1»56',55?. 6,01 -2, 4 +446  |+61,669 |+4E, 366 146, 666|+68,075|+63,259

\;‘5‘ Cig |+14,42 | +300 -6,3L | +5,3% |wAp 32 (43,57  |+Ah 2L |+% 336 |+20,504
Qo( 6 Ciza +9,3y 12,466 |-5398 +56,98 +44, 84 | «4,492  |443,458|+Y4 33 |448,682
| Qq,*' Cy |54,68 |+443 -4, 83% | +4,85F |+59,936 |+40HM9  |146,513 |+55,4FY [+64 426
qé‘“&7 Ci | 55% |08 | +H4% |-7,436 |45954 |4M 887 |- 9652| +14,635| -3, I872
@3‘ Co |+5%,38y| +4:452 (+£498F |_5,98% |+59,746 |+005% |+96 494|155 452 +64u2
qo“\fi Coi | 5 twg | +0,45 +1, 248 | -7 4y 5502 +A4,6Fy |-2,988 | +14 255 | -3,1396 |
| Ca |45%084| + 4,476 | +A% 223 | 14223 |+ 58,456 | + 29,044 |+5H49 |+44 492 |475,628

O | Cotlrbasr| voms | 831 | 49871 | 4503 |59 |+4378)|-6138 |s46 057
@ 9 | cw +13,099 | +0,38L | 4 AL 06 | - 12,06 | +A4,03F | - 4,581 |+22,5%| -0/591 |+28,353
\g* Cgs -_W,S?G +0,09 | :5':”4 +5/21 _flf,aes —2.;05'6 +9,?$£ ~L,!0.4 +44,m;_
o TO| Cy [+413,098 | +57BL [ 442,06 | -4206 [+44/03% | -4,586 [+28538]-0,53% |+28,353
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EFFORTS "N* dans ‘ies tpo'r@c;uxl( sens Jopgitudinale)
Prigejpt | G P 5T | BT | avieP | 586+ET| 0,86+5T|GrPraL 8T | Go Pur 5T
E. C5 | 46,23 | $0.623| ~19.9%7[:49.197 | 6.98 |90 H 24 | - 16,4836 | +29.889
B 1Ce| 476934 |40617 | -2956 1+8,45% —1+8,8- +3,8698 | +9.6W | +5.908 |4 44.6083
E |G 46 2%d | «0.687 | —48.904 M‘a.%tr]&,%ﬁh ~13.90 |4 23,897 - 15.95F |+ 28,643
B Ca +4-954 +0.L3F [49.674 | L.674 |+2.258 ‘”‘*'%i‘f r--'i.’h?% +5.396 -4 0 A
Cag | 4+ 8. F44 w428 | -L. bS50 ] 4 2,456 444 205 ] +5.33F | +40.25 | +9.0A4 + A3.94
E C?_w:i.QEG +0.322 | - 8.482 +8'qu!+3'343 ~BAYIZ | +40.8231 ~6-930% |4+43.4.2¢
B [Ge]+4.6235 |+0.561 |+9.458 | -2.158 [.5.296 |«8.62% | -4.43% | +40.933 | -0.61i
E Gy | +2.99 +0.237 | _40.85| 4+ 40.85 | 3.326Y% | - @.4%y |+ 135 22| ~9.953  1,46.287
B | Ca| +4.261 | 40.847 [492.392 |.2.39% |,4.g91 |+%958 | 4,404 | 440938 | +0.682
E [ +%36 | +o81 | -1839| +48.59 |+ 8.530 |-42.502 |,24.278| _5.898 |+ 50.238
B | | s0603 |+0.559 |+3.696 |-3.00c +5,8F4 | +9.570 | ~2.206 | 442.928 | —4.904.
_L Cio | +5.54.¢ + 0.6 - 16.315 | +16.345 | +6.262 | -M.881 ]| +20.75 | 43,436 |+ 25.32
13 {cos| i85 |+0257 | +3. w06 | -3.49¢ |+9.257 |+ 5058 -1.93¢ | +6.385 | + 2. 005
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e

: a q4 EFFORTS TRANCHANTS dansles poteaux -
ens | Porhinud Poteau P = - = s = - -
t14 ofk — Qi Si G-}A;QEN O,%Gn%; 0,2&-15;' G-t?ﬂ.?—f)'- Q+?44,'253
H Q) O e
1 K:1 +453: = :4 2924 | +2.T2Y 0,465 |-2,640 |4+2,338 |-3,408 |3, 480
-é | +0.245 |.6.255 |46.255 [+1.939 |-u.310 |47.600 |-5.610 |+3. 402
Ao IC15 |+0.483 |+0.022 |-2.613 |+2.643 |+0.21¢ |-2.483 |+2.763
3] C2 lu : -2.926 h3.3us
4 648 |40 4TF [|-3. 832 [|43.832 [+5.48u |-0.442 |47.522 |+0
‘g 016 loooe |20.000 |-1.792 e . +0.491 |+9.687
5| 3 |COA[:3.655 [vogou |-4300 13 sk e L o Nl i
= KR R RNELR s +4.300 (440340 [+6.392 [+8.392 (+38.659 [+11.773
+ 1. + V. - .
0 T TR YT z-:ss +6.463 |48.640 (-0 .333|4+12.605{40.690 |+16.216
§ - Cé +1l3‘50 0.658 -2.250 1+2.250 |+0.924 |-2.463 |+2.337]-2.581|+2.349
F ' +0.658 |-6.008 |+6.008 [+8. 7B [+0.384 |+12.400 [+4.438 [+15.858
ICT4 J40.377 [+0.040 |-5.345 [+2 944[+0.353.]-8. |
- H 'E.l +0.24F H003¢ |-4.852 é : 0‘ 53.1-2. 696 |+3. 193 | -3 182 |+3- 8¢
8. 1075 Teo 0 (=007 —'f:08a Z:'oif 4;0.288 -4.060 [+4.456 |-4.829|+5.39
T[T [C2 [rore [+o.08 [-521 5216 o'm -4 078 |+4 08 |-4 887 |+9 305
= : : o, : +0. 140 |- 5.41F |+5. _
= A +0.256 |+0.033 |-2 243 |+2. 43| +0.305 |~ 19318 16 1L 11855
D F ICT5A[ 0136 [-0.025 |-257522 . i e
- + U - i
8= e +2.375 |+ 0936 |- 2.218[+2.532|-2.629]+3.074
0 b +0.240 [+ 0 043 [-8.3¢7]+ £367[+ 0.233|- 8199+ 8.535|-3.8
& A [C7 [ozn, =003 |-2.320 [r2.320 ' ' 814 [+10.263
9 T IC4 It -3.553 +2.320 140345 |-2.404 [+2.539 |-3.476 |+3.0932
. | sk . g +3.343 [+0.424 |-3.2F6 |+3.450 |-3.31F |+4. 155

e
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" (A "

bloc 13 efforts'T' dans les poteaux (sens trans)

o | G P St aT Gs,2P |086+ST |086+3|asPresH GRS
\_\60"?’? fs J,Q%‘ - 0,659 -6,949 | +6,249 '-8,'-?86 _AY645 |-044F |-16453 -3,6548
o S| Cal-0933| —00e | —440 |+440 |-026 | -4586 |+nU4|-1333 +4ul?
55{,; Cs | 1,88 | —4482 | —4005 | + 1005 |-43,84 |- 4b,51 |-4 44 |-2540%|-2,032

(\\3\ ;1 Cgl-o06 | —006 | 1,95 | +495 |-043¢ | .4,998 |+4,90%|-2,46 |+2,22
Qb 6 . C}’a -0,005 | - 0,005 -4,93 | +493 ~-0,0M _4,934 |+4026 |-£,396 |+23%
LG || nar | 49,m5 | g s | 13815407342 |-160t4|- 4557 |-LsvS
4 7 | €al|-0063| -0008 | +2,355 | -8356 | -0073 | + 4,305 -3, 4054| +.2,755 |- 4897
,\9&‘3 G | 45,06 | - 4,292 | +40,465 | _A0,465 | - 44,60 | 400 |-20,913 | -4794 |- 26,9
Q& 8 Cul +0473| +0.036 | +2,746 | - 2,766 | 10,3168 |+2,96%4 |-%58% +3,604¢ | -2,986L
&, Co | _avo58| _ud |4 AL,805 | - 18,55 | -45,948 | +0,840 | -£36%|-4,008 |-305%%
‘2@@9 Coo | wo 347 | 40046 |1 b0s | —a408 |+Quod |+ 4680 |-14,425| +5675|-4,891
ot Co | —0359| 0043 | 49031 | 9034 |-o4# | +8752 |-9,310 |+40435|-1233
S 3| var58| 10018 | 44,670 | -467 |tot8 | +4,0  |-4548| +0,785 |-5433
ot 10 e | ca2 | —ao41e | +2095 | -3295 | -ou5 | +3175 |-%045]+6/%#0L -§,626
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bloc 13" EFFORTS “T” dansles péteaux (sens longitudinale)
ftl & P 57 | &5 |€i4,2P |0,8G+5E|0,36+5T|GrPy 4,252| GrPen,S]
E.;_ Cg| -o0.42 0.046 | -6.924 | +6.924 | _0.434 | _F08 |+6.828 - B.441 }8.4?58
?C,} _0. 278 | -0.035| _1,657|+1.66% |-0.32 |-4.3% |.+4.435|-2.30 |.+4.675
O |Ce| —0.035 |-0.004] -9.59 |.8.89 | _o.04 |-9.68|.9.562|-M.54F | +44.469
g Crg +0.0¥8 | +0.036|-4.9 |+4.9 [+0.32 |-4.68 +2422 |- 4.96% [+2.593
3 [Cal-o049¢ |-0-024|4202u]-2.224]-0.223 |12 0% |-2.380|+ 2. 452 |- 2.358
bg Cyl -0.072 |-0.00% | . 40,8 | 4 40.48 |-0.08 |.40.24 |440.42 ~12.286 | 442,136
é Crg| +0.288 |+0.035|+3.999|-3.299|40.33 +3.529| 3,067 | 4+4.282 |-3,836
@ |G |-008 |-0.008|_42.65|442.65|_0.09 |_42.F44},42.586|-15-268 +45. 40
i; Ce|_.0.03 _0.004% |+3.646|-3.646|_0.035] 43,622 | ~3.670 | 4+ 4.5 41 -q.,q.pg
%R |Cs|-0094 |.004 |43.95|443.75 | 0.403 | 43.823|,3.678| -16.601 | 46.3%5
:g Cy|-0.036 |-0.004 |+4.530| 4.5%30]_0.039 | +4.503|-4.55%| +5.338 | -6.474-
LlCol-00¢  |oosy|-F41|+744 |-0.983| 793 |+709 |-9.3¢ |+8.45
:§ Cot| +0.234 |10.028 [+3.330 |-3.370 |4+ 0.265 | +3.955 |-3.585 | +4.783 |-4.265




L

EFFORTS*T et "N° DANS LES POTEAUX RA
& Poide g & &1
& 1 ° (Pt |propre | G P a7 51 G+A.2P 10.86+57 [0.8G+5L [G44.2P+ 3T [G44.2P4+5T
‘{:; 24 12,48 [+2.64¢ [+0.272 | 44342 | -4.3%3  [42.966 | +4.554 | ~4.430 | + 455 +4.659
£ .
x : 11 2.48 | 9.7 +4.95 | +4.45 | -4.45 +AN.526 |+ 9.265 6.365 +42.,088 +9.78
o c :
1 Y113 1968 | 40996 |+2.0¢ |adas | oA 45 |+13.22 |va0.07 | 7171 | +4%.266 | 11336
E-
€| 2% | 248 | 052 |o.058 |-s2.42¢ | +2, 424 |vos89 | -2.40 |+2.84 | - 4850 | +3.01¢
W c .
= | 211 | 9.48 | +3.12 |4 i5¢8 | ~3.759 | +3.159 +8.977 | + 2537 | +8.955 | +5.8/8  [+12. /3¢
o] v
— =
ol %113 [2.48 |+8.6/ +4.939 |-2.435 |+2.435 +40.3¢ | 4,453 | +8.34 +3.632 +8.502
24 -0.29 -0.03 +4.3 - L3 ~-0.326 |+A48 [-4.9498 | +4.38Y -~ 2.0y
:g; é "M | | o0 0.00 | 42.86| -2./86 6.00 | +2.186 |-2.186 | 4 2.18¢ -2.18¢
.
=13 | 7| -25 [-03%5 | +3.218 [-5.218 |- 2.95 |+4.218 |-5.218 |+0.2¢8 | -6./68
c | €
Tl 13 | -236 |[6.521 [ 43.28 | _3.218 |-3.385|+4.04 |+6.426 | -3.06) |-3.385
v L
:6: .: / e \x ] Y
.; : / Q \"‘-—--____
“ !‘- K—-N__
\\
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MOMENTS dans les polutres (sens transy)

o ,%C‘]-lg?

F?:rhqm Patees |Momenks| G P & | Gara? |oR6eo G;ﬂ;‘ 6P
Mw 1v0.655 |r0087 |+8.206 |-8.206 [r0764 |8 134 |- T 684|833 p-Fug3 |

P11 Me |-5.050 |-0.667 |-7.379 |+7 379 |-5.854 |-44.419] +3.333] —13.096] +4.662
o M |_p 933 | -0 423 [« 04t |0 uth 4034 |- 0.332)=4460}-0. 642 |-4. Ut
i Mw (1284 464y |+ 12.533|- 43 533| 4w 86|+ 2.266]- 22814 4. 34 6] -27.0%
P10 | ™e [|-12.5ut 4. 6ub |~ 12,538}, 42533 A4 34 L 22.8342) + 2. 266] 2% 024 |-1.346

™ |+ 4305041 674 ] 0.000 | 0.000 |+15.063]+40. 44 +10. s g + 14729 +14. 73

o 10375 |0 101 |+ 8.008 |-3.003 |-0.39% | 7.310 |-3.706] +7. 034] 8. 982

P13 Me | 0000 |0.0060 |-8008|«8.008]0-000 |3 065|+5 065}-8.068 }8 D63

— My |+4.507 |+0.470 |-0.030 |+0.050 |+ 4346 |+ 4. 43¢ |+ 4 23 ¢4 654 |+4.3H
S My |-2u.646]-2. 529+ 12.801] 12 o4 27. 434 - 6 .F5¢] -32 35914174 |-33.3%6
P12 Me  |-8y. yygl-2.529]-12. 804 +42.801|-2F- 4341 -32 353 _g_;vsgl-'iﬁ.??éﬁ-—ﬁ.‘l’{‘t

M |+ 64.5560+ 6.678]0.000 [0.000 |+72.570+54.645 +54.5qi+7ﬂ.839_ +74.234




MOMENTS dans les poutres(sens transversal)

fortique | foutyes | Momenls] G P =, G G 442P 0,8G+5r 0,26+8 |69+ 5T | &a ?-s'eﬁp
Mw l+0.043 |+0002 |+6658 |-6.658 |+0.045 |+6.668 |-6.648 |-6.643 |+6.673
P15 | Me |-1.v06 |-0475 |-3.33v |+333« [-4.620 [-5.053 |+2.803]|. 2.350]-5.518
MT l-0034 |-0004 |+4.362 |4.36¢ [_0.036 |41.331 |4 387 |-4.39% |+ L3237
g Mw |-4 826 |-0.250 1+3.993 }-3.993 |-2.426 [+2532 |-5.454 |-6.069 |+4.31¥
o |P15A | Me | 0,000 [o,600 [-6.390 |, 6330 | 0,000 |_g 33 |+6.39 [+6.330 |-6.330
s MT l44546 |+ 0208 |-4.439 | 1.4199 |x4.76¢ [+0.04y |+2.u42 |+2.923 p0.525
Mw | —46.786 |- 4. 77¢ |425. 706}-25.706 |-52545 |-44. 1283 |-63.435 | -77.266]-25.854
P14 h_me 46 FBE) - 77¢ |29 J0g|+23.706 |-52.545 |-63.435F44.923 |-25.85u|-11. 264
M+ |+93.574 [+ 9.548 |- 2,000 §42,000 |_405.029(+72 857 h T6. 857 |+405.443 |5 104. 449
“ivv 10562 |-0055]|+5 08| -8 408|048 |"L.942 -8 874 |+ 7771 |5 045 |
P17 Me | 0,000 |©, 000 |<44.967]+11.96%] 6,000 |- 11.968|+44.368 |-41.968 |+41.968
3 M1 |+14.24¢ |+0. 444 |-1.780 |+4.780 | +1.353 |-0 o7 |+2.753 |-0.450 [+3.440
i Mw | =47 941]-3.951 |+ (712 |- 47.242}-52.682|+8.859 |-85.565] -4 68 |-33.40u
P16 [Twe [47.9¢1|-3951 |- s72atf«e.242]-52.682]-855¢5]¢8.859 |-93.404]-Y4. 68
1 1 ™tT  |+84.737}+6.98¢ | 0.000 o.ooo¢33. {18 |+67.790]+67. 790]+ 4. 72| +34. 721 |
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MOMENTS dans les poutres (sens Iransy) .

Brhques] Poutves Momenk] & | P z g | GaAL? | 0,065 Q,%C.H.(;;: G402 5 G +9::§
Mw |- A24% [-0-A04 | +1.866 [ —4,960| - 4.365 | +8,870 | -5-95¢ | +3.646 | —6.305

P19 Me | 0.060 | 0.000 |-6.243 | +5.243 | 0.000 [-$.220 | +S.243|-5 213 |+5.243

5 M7y -\—2.‘5“121*0.»33 ~0.A27 |4 0-427 | +3.560 *&isa +2.504 | +3.335 | +3.5%8
Mw |~47.970|-3.9S% | +20 473 |-20.413 | ~52.'114 | -48, 204 | - 59.5%0|~31. 173 | -12. A00

P18 e | -47-970|-.95y | -20.173| +20.473 | -52.41 | _88.555| ~48.240 | -T2. 460|347 8

Mt |28 140]|46.932 |6.000 | 6.000 |4 33.400] +41.180 +671.180|484.643 {494 (93

Mw [+06.025 | +0.003 | 46.690 |-6.690 | +0.030 ;Z-:'uo ~6.6M0 | +6.MAY |~6.662

P21 Me |-0.122 |-0,100 | -4.400 | +4.A00 | —0,842 | ~4.678 | +3.5T% | -;.922 +3.27%

M1 | 40.6%6 | +6.070 [+4. 4ho|-4- 44O | co. 744 | 44.94y -0.93¢ | \ 2440 |-0T40

oo |0 kG | 0433 | 14626 |4 626 | A A0 | +3.8¢5 | -5.383 | +2.544 [ 5. Toé

6 P 21A Me 0-000 | p.800 |-8.432 +8.N3% 0. 000 | ~8.432 | +8.A32 [ -€. {32 | x8.437
M1 |14.620 | +0AUS [-A.4bo [+A.560 | +4.492 | -0.6Ly|+2236 |—-0-287 42.623

My |—64. 810 |-6.U48T [249.440 | -4%-4Yo -12.610 —;L.?{,q 4344 | -51.4%50 |-90. 810

P20 | Me | —64 880 -6-48% | -48.4yo | A9 hyo| -"2.67T0 | _Agp.suy |-32 Ley | -%0. 34D -54.930
My | 4434 %0|:A3.430 | 0,000 | 0-000 [1AyT.SOY "lﬁ”“’ 2405360 [4AuY. 130 Muu.sm*
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MOMENTS dans les poutres( sens transv)

?orin'qus Butces | Moments] G P &t G G419 °,861—5T' 0,36:6r [G+P.S: C“fp*r‘?
Mw | -0,207 |-0.038 | +7.833 | ~T1833 [-b5.344 |+1.595 |-%.0T74 | +1499 *‘3-46‘5

P23 Me | v.000 |0.000 | _9.99%|43.983 | 5.000 |-3.233 |+39893 | %479 | +4.934
M1 | +0.80A [4+0.078 [ -A.018 | +4.013 | 40.685 | ~0.597 [+A. 559 [-0.349 [ 1AH&1

7 Mw | -60.682|-¢.59Y | +26.015 |-U6.0FS | ~14.59F | —271.2T0|-19.424 | -41.200 | -99.934
P22 | te |[-66-632]-6.58y | -24.075] +26.075 | 74545 | -79.421|-29-210.-99.35 | -y, 200

Mr | +128.905{+)2.896 | £.000 | ©.000 [4M45.320]+403.924|+203.92y | +44y2.154 +Ah1.'154

Mw |+0.246 | +6.028 | +8.7£38 |-3M68 | +0.248 [42.94A [-8.595 [+9.04% [-R924

P25 | Me | 0.000 | 0.000 | -8.426 |18.626 | 0.000 |-9.£26 [48626 |-C.c2( |+3.62L

8 M |20.857 | 0.4 [40.071 | _0.0T4 | 40.980 | +0.457 | 40.(4l [41.033 |40.337
Mw [-6T.84y |-C. M6 | -2.884 | +26.834|-15.8%3 | 84245 | - VL14"T | -A0A5AY | 4T T 46

P24 Me | -61.90y |-C. 6 | +26.884 | 26834 | 15.973| 2. 44T |-BA. 2AS | 4. 146 | ADA SAYy

BT |2428.075 |[+42.124 | 0.060 | 0.000 [+4u5342[402.938 [+402.838 | 144397 [+ 444397

t™Mw | 40.143 [+0.403 |+M.33C {-4{.33C |+0. 9477 |+A4.470 |-A0.1 D4 442,232 |-40.u4d

P27 | Me | 6.000 |5080 | -A%.354]<12.35y+0.006 | -M.354 |+AL35k |-AL35y [+A235Y

9 My e d AD [ +6.049 | -0.509 | L0509 [+4.229 | «0.407 |+4-425 [40.M8% |«A.80D
A My |-€8.354 |~C.908 | 430,464 |-23.ALY | ~"(8.4U4 | -48. 749 |-96.04"T [ -7.589 |- 145. 944
P26 Me [-62.864] -C. 908 | -39, 46y |+>9. 46y | =13 A44|-35. 0L [-16.T49 |-445.926 | -5T.59%
M [4A26.133[442.932] 0.000 | 0.600 |+AYd- Y7L |4A043%6 [+A0. 2L6 [+139.245 +138.245 |

o
Sl
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. MOMENTS dans les poutres(sens \ongituding)
—» s A <. e G
Pw}-.-ques Poutres | Moments G P Sy 5i G+42P OJQ.G]-}SF, o, 3nSi GRSt | Griai
Mw | - 4444 | -0,4R0 | 47,945 | -7-963 | ~1.657 | +6.840 |{-3.404 |46342 |-9.58Y4
A | 1A Me |4 4% | —5.432| -7.850 | +7.950 | - 4.679 [ -9.0A% [4¢283 [-9.49% [46.207
MT |[+4826 | +0.228 | 4 0.057| 25,067 | 42,400 | + A34€ | 4.30% |+2.441 | 4997
Tw | -4AUS [ —oAyT |+ 8.C84|-8.68y | -AZAA |4 1.769 |-8.538 <7334 |-9.874
2 Me |-2.508|-0334.1-6.77% | +6174 | -3.000 |-8.353 | 44.€35 [-9.707 [+3.844
M) | #2388 | 40.Ab6 | ,0.9<S| -0.95C | A A 421 [+A388 [ L0675 [+2.408 |40.439
F Mw |-2.645 | -0-33C | 46.454] 6.451 | _3.04% |+4.369 |-8.54% [+3 500 |-3.402
2 "I WAe [-4067 |-0437 | -€.042 [+8.042 | _4.234 |-9.99% |+T.A%8 |-3.246 |+6.43%
™MT +4.348 | £0.469 |_0.19¢ [+0196 | +A.524|40.258 {+1.8H0 [+0.692 +2.283
ks |- 4ALS |-0-A53 | +40.090 | -40.080 | 4,334 |+3.466 |-10.9k4 |4¢.1T8 | -M. 382
4 Me 0.000 | ©.000 | .3.207 | +1.207 |6-000 |_8.207 |+8.207 | -%,207 | $,207
vT | +4.975 [ 40275 | 46937 [-0.937 [ +2.30% [+ 2547 [40.64% [+3.437 [44.343
MW | -0.687|-0.0569 | AL Ay [-46.T14 | —0.T28 [4Ab.ATS |-47.239 |445.99% | -AT. 430
I 3 Me |-4.604 | —0.440 [_A4.635 | +At- (85| ~6.093 [~ 43346 |4AA 004 |48, (46]a0. L TY
My | +2.ued] 40.248 |40k [-4.04y [+2T41 [42.973 [40.945 [+3.684 [+4.453
Mw |-4.563 | -0.406 | +22453[-22.453] -5.030 [+43.848 [-2%,087 [¢17.50y |-26.54D
3 Me [-0.654|-0.088[-5745 |+5.19 [-0.T24 [-6.349 [45.273 [-¢.523 [+S.08Y
T [+%AT8 w0 420 [ +8.328 | -2.322 [ +2.354 [+40:027 | -€.630 [+4o. py2 |- .04

_.'-""._..."._."'_."...m
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MOMENTS dans les poutres (sens longitudinal)

e"""’l""’ Poulves |Moments| G P é—? N RN Dﬂ(‘):gi 0,¥645; |G tilr | GL0Gs
Mvy |-0.640 | =0.030 [429.263 | -22.263| —0- 676 | +23.1194| -28.77C | +2£.193 |-29.933

6A Me |-2.203 | 0440 | -22.954 [+22.834 ] 2.3 | 25394 | «20.272 | -26 AT | +A8.444

' My | 42380 40402 | £3.245 {-%.245 | 42,500 | +85. M9 | <A B | 45 64 |-0123

My | =2 DD | —0-A42 | +A4.96% |~46362 | —D.500 | 44 240 | A8 A2 | 44340 | -20.34)

6B Me | -2.AV3 | -0 200 | -49.322 | 449327 | ~2.240 | ~24.020 | 4 47644 | - A.SUS | +44.049

My | 44300 | 4 0.04d | 4230 | +A230 | 44320 | -0.480 | 42.270 | 40.693 | +2.543

My |-2-U24 | ~0. 404 | +24.289 |-24.289 | _2.849 | 425.226 | -48.552 | +23.94y _A%.m;lf

3. 6C |7 Me |-2.%0 | -0A0A | 26832 420932 | ~2.4t0 [~AVANY | 420420 ~23.293 | +AS. YU
Mr. | +4%00 | 40060 | x0.229 |-0. 228 | 4430 | 44268 | 40844 | 44529 44434

Mu, | -2.630 | —041Dd | £23.U6T | =23.46" | —2.7786 | 24582 | ~2€.874] +2%.200]-20."124

6D Me | - 2364 | —0A02 | ~20.658 |+26.5SF | <2407 | -28.4k |« 2y. 67| ~28.02Y | +24-5%2

My | 44200 | x0.062] A UL | #4SUb | 44248 | ~0.C86 | 42506 | -0.29y [+2.7193

Mw | 27100 | ~0420 | 23,32 |-23.L32 | -A.Loo | 424272 | -25.€42| +20.842| ~26.252

6E Me | -A990 | ~0.085 |- 44,283 [#AT.233| 2400 | _AQ 915 | 44$.634 | -18.23€3 | +AS. 208

Mr | AAbod | »o.0N0 | £3.075 [-3.0T8 | 44700 | +4.3SS | -ATAT | L. M4S | -A40S
- T

M____:::—-—-—"“MM’—M
L _—+
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MOMENTS dans les poulres(sens IOﬂg)
kﬁr’n‘ques Poukes |Momedts| G = &t | o G +4.2P| 0,9G+ST | 0,8G+ST | G+P+ ST | G+P+5T
Mw | -0:958 | ~0.446 | +6.983| —~6.9%3 | _A.0%9 |4+5.999 | ~8.04F | +6.20% | -F.739%
3A Me  |-8.013 | -0.945 | -5.948| +5.3YF | _ 9.3 | -%.44 | +3.586 | ~F462 |+ 23Y
Mg +A4.122 |-0.245 | 40563 | ~0.563 | A.185 | 4489 | +0.695 |+ 4. U6l | 40.335
Mw | — 190 | 40.136 | +4.985| « 4. 985 | —2.138 | +9.952| -F.MF |+3.46v | - 6.506
38 | Me | —4.642| -0.831 | ~5.3M | 45,336 | —1.3%1| =28 | 43,533 | -6.68% | +tho6
) Mr +0.23¢ | -0.199 | —0.195 | +0.095 | +0.,96] | +0-E | £ 4. 435 | 4+0.475 | 4+0.865
B Mw A8 | 0.102 | 45,265 ~5.75 | —1.8% | +3.393 | -F.64F | + 4423 -F.M
' 3c Me ~A.64| 0.4 | +FY4¥5 | —FuPs | -2.338 | +5.48F | 4 FE3 |+5.843 [ ~9.395
Mr +0.§57 | —o.yz (02 OLB | _o.0v8| - 2.94% | A.003 | 40.9F | +0.23 | +0.63Y
Mw | - 2.00 | -0.923 | =S.FF| +6.FHE| 2.4 | -7.903 | +3.631 | ~F (8 |+4.248
3D | Me | -048| o9 | —8.304 +9.306| - 9,339 | -lo-41 | 48,21 | ~10.] | +8.5%
My w440 0130 | ~1.831 | +4.831 | -1.26! | —0.597| £3.065| -~0.961 | L £.H/
_\‘h‘“"——--—m._,___
— |
——-_M-—___a-w




78

MOMENTS DANS LES POUTRES - sens Longitudinales.- RA
N? dy Bute| Moment| G P 5 | 5 | 6142P [0.86 45T | 0.86+5T | GaPST | GePr5T| Gyp ST
M3 | 0899 | _o.285 | 43.395 | -3.395 | ~4.3369 | +8.443 | -4.3469 | +2.0806 | -4. 07| -4 HFy
E ™3 | viees| —a. 1226 | -3.050 | +3.050 | —4.3369 | -4.002 | 42,098 |-4.3624 | 44933 |+4.933
ME | 4 Aaze| 40204 | 400226 | <0725 | +2.223 | «AF55 | +A.440 |+2.3545 | +2.04 |o2io4
M3 | _40.33)| -4.55 | 46.985 | -6.985 | —12.191 | <4.2748 | -45.25 | -4.896 | -18.8¢¢| -IB-86¢
2| - M? | 0331 | _as5 | -c.a85| +6.985| —ig.1a1 | - A6.25 | - L4498 | 18,6866 | —4.89¢| - +.89
= AR I VLI L RTT N T 0,00 | 0.00 A5.4F24| +A0.49 | +40.49 45,08 +A45.08 | 415.08
& M | 390 | _ 254 | +6.095 | c.a8s| 13981 | - 232 | 46002 | -6.565 | -20.5%5|-20.535
§.. o M | _i3ac | - 2984 |.6.9g5 | +6.985| -13.981 | - JG.lo2 | 2132 | -20.535 |-6.565 ~6.565
Q. ¥ +A4. 466 | + 2.70 0.00 0.00 + AF. 2| 44533 | AA5F3 A%, 198 13,09¢ | 17,194
N M9 +0:2608 | +0.8533 | & 2.6012|-2.6812 | 0.3312 +2.89 - 2.4% +3.00 ~-2.3¢1% .-lz.uu
,5 me 0ROy | —0.040 |-3.03F5 [+3.93F5 | -0, LIB -3, 274 | +3.00 -3.34g [+2.943 | 12,327
. Mt | 4008 0,068 [.0.228 |40.128 | 40,04 -0.164 +0.092 | —o.l400 | +0.316 | +0.31(
% _ M3 | _u.oo | —o.408 [az0212 |-L0212| _y. 49 -4.1¥88 |-5,2212 |-2.387 |-6.429 |-6.489
2.8, MY | _5.60 | o563 |-t.3% | +2.39 | 6096 | -6.81 | -2.025 | -@.47¢ |-3.692| —
i Q. ME 18,1528 | A.gse |-0.185 | 40.485| 4 40.354 | +6. 8] +6.74 +9.802 [+ A0.172] _—
¢ % ; mI -518¢ |-0529 |+2.39) | ~2.391| -5.82] -4.% -6.5¢ -3.32y -8.M —
A | MY [_5.186 | -0.529 | -9.391 |+ 2.381| ~5.821 | —6.54 | -4.% —g. i | -3.38y | —
b N +12.8¢ | + 2,89 e ~ | 446.3] 140,232 +A0.2%2] AS.F3 | +4573 /J
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MOMENTS

Effort Ianchant

MOMENT S et EFFORTS " T”damrs les poutres transy

?Mk\us Povtves | Moments G P g\. = Q+AAY 0,%(1-;%; 0:‘5%—&.‘5—{ GAPST | G4 TSy
] Mw  [+0340 [|40.0238 | +46.490] ~46. 440 | + 0. 587 | +46. 162 [-A6.248 | 4 46. b0 {_AL. AAA
P29 Me 0.000 | 0.000 | -A8.3A8 |4 A3.943 | 5:000 | _/3.94% | 43R | - A% 922 [+ A3.AK

3 T [40.639 | 40.0719 | ~4-2A4 | 4h 24y | +0NGy | -5 663 |+ATES | _0.uY6 |+A 482
b Mw | -AM2Y |~ 0.20Y | +26.59D (<2350 | ~A.949 | 424974 |-27 1129 | «24.3%0] -2%.27%

40 F’28 Me |=71.253 | 0927 | —23.344| 429363 | -3-36¢ | —25.643 | +A2.0%% | -28.27% [4A0.582
Mr [ 5424 | +0.605 | +3.U45 | +3.495 | 45847 | +'1.592 |+0602 [,98.224 | 42234

Mw | -H376 | -0.871 [+2937 | -2.937 | -8. 124 |-2.964 | -8.938 | -5 340 |4 1Ry

P28 T Me |[-1.346 | -0.314 [-2.4937 | +2.937 | ~3.424 | -3.83% | ~2.964 | ~AAABY | -S.340

M7 | +2.538 | +0.200 | 0.000 | 6.000 |~+2-993 |+2.833 | +2.833 | +2.¥33 |+ 28332

P27 T T | 4058 f0.4A8 |~ 9.872 |+8.874 +3.064 | <3 48F.| +40.606 | —%. 83Y | 4+40.%08

Te |-AB18|-0.205 |-9.83TN| 49 374 | -4.324 [-MA433 | +R.40% [-A1 654 | «R.0%%

9 Tw | AU3.686] 4,520 ~4.352 ] +4.3%2] +43.8310 | +30.697 [ +29.30] |+43.45Y| +52.35%
P26 Te |-45636 | 4320 | ~4-352| +u-352 | ~43.810 | -39.304 |-30.597 |- 52 35%|-43.45¢
P29 Tw | 4+0.694 | +0.680 | ~5.7M44 [ +S.7T44 | +0. M40 [-5 A5 | +6.246 [-u.437 .+'¢q15_

B Te -40% [ —0.4M8 | -5 | 4B | AN | 653 [4WR3Y | -6 Y (44558

10 P28 Tw' [15.585] 40.659 | ~6.%43 | 4 6.949 ] +6.276 | ~A- 334 | 4A0.817 | _0.40S |4A2.593
Te | ~-4022|-0.424 | —6.343] 46.549 | +A A6T | -1. 46" |4+5.832 | L 492 |+5.206

P 28. Tw | 46.6ob| *0-Y80| —0.346 | 40.346 | AM.542 | +4. 469 | 46. 004 | 4650 | +3.202
~6.606 | «0.M30 | - 0-346 | +0.346 | -71.542 | 640 |-u.4e8 |-8.202 [-6.970




—80__

]

f
I

EFFORTS TRANCHANT dans les poutres

IrQnsy

Pochgue|Poutee ﬁ:ﬁi’: G P g é‘[ GaML?P o,'sqg 0,86:Gi | G+P4S: {086
1 Tw [+0.666 |+0.088 |—2.242 |[+2.248 |-0.7F8 |-4.709 |+2.775 |-4.488 |+2 93¢
P1 te |-2309 |-0.306 [~2.242 |+2.242 |-2.676€ | 4. 03940395 |-4.385%|-0.3%3
¥ P10 Tw  [+10.058 |+ 4. 288 |~3.608 |3 608 [+44.60Y |44 433 |+11.656 |+¥. 738 |+14.354
Te |[-40.058 |-1.233 |_3 608 |+3.608 |- 44.604 |-14.654 |+ «.438 |-{4.854 |-F.733
. P13 Tw [+2490 |40.379 |_2.343 |4+2.313 |42 . F4T |-0.383 [+4.243 [+ 0.3%3 [+5.00U
Te |[-2,164 [-0.250 |-2.343 |+ 2.343 |-2. 464 |- 4.042 |+0.584 |- 4 72y [-0.093
N P12 . Tw  [+27,640|+<.853 |- 3.220|+3.220 |+31.071 |+18.834|+25.332 |27 279|+33.949
Te -2F690 [-2.853 [-2.280 |+3.220 |_34.074 [-25.332|-18. §3¢|-33 143 |-27.219
Tw  [+4.09 #0433 L4300 [+4.300 |+4.86¢ |-0.ue2 |42478 |-D.064 |+2.536
P15 [ 13539 |=0.982 |-A4.300 [ 4.300 |4 657 |2 457 |+ 0 189 |-2.924 |- 324
Tw |+3.088 [+0432 |- 1oy [+4.27% (43,588 |+4.492 |43 40 [+2.230 [4+4.7%3
i P15A Te ~8.634 |-0. 364 |-4.27¢ |+ 4234 |-3.067F [-3.384 [-0.3%3 |-4.269 |-4 721
Tw [+36.338 [+3708 |-5 649 [+5. 649 |+40 F83.|+ 23.451 [+34.683 [+34. 42T+ 45.465
P14 Te ~36.338|-3,708 |-5.649 |+5.619 |-40. 788 |-34.689|-23.451 |-u5.645|434.427F
Tw #4846 |+0.4F5 |-2.54F |+ 2547 |+2.056 |-4.070 {24024 |-0. 524 |+4.568
" P17 Te |-4.700 |-0.464 |- L. 5%F |« 2547 |-1.833 |-3.90F [+4.48% [-4. 408 [+0.686
P16 Tw  [+23.48u (+2.430 |_40.431 |, 40.494[+32.400[+13.036 |+ 3L D78 +24.423 |+ 42. 405
Te ~29.434% |- 2.430 |_40.494 [.40.494|-32. 400 |-3%. 878 |-13.034|-42.405|~-2¢1. x¥3

e
Ry

’_,**_—:——




i

EFFORTS TRANCHANTS dans leg poutres ( sens transv)
forkigoes | otres Tﬂ:ﬁ:ml G P & & | Geh2P | 0,865t |0,2G457|Ga RET Q.0 GF
P19 Tw  1+4206 [+0.045 |-2.436 |+2.420 |+4.498 |-4.457 |+3.383 |-0.311 |+3.39
5 Te -1.496 |-0.233 |-2 420 |+2. 42 |-2.850 |_4.4AT [40.423 |-5.240 |-0.370
_ T ed0.400 22430 [-2 . 240 |$2.240 | 32306 |424.3L |+ 25.824 |+23.6T0 | +34.450
P 163 Te 19430 |-2.430 |-2.240 [+2.240 |-32.%96 |-25.99L |-24.344 |-34.450 |-23.6F0
P21 Tw |+4.000 |+0.402 |.5.980 (45980 (44442 |54, |+6.TI6 |-6380 | .46.8%%
Te |-4.020 |-p.A02 [-5.980 |45.980 |- 4442 |-6.79% |+5.164 |-6.899 |+6.8%0
6 | PrA Tw [+2.504 |40.250 [-5.320 [+5.320 [+2.304 |-3.30 |+1.521 |-2.569 |+8.074
Te |-A144 |04 | .5.320 [,5.320 (1346 |_€.620 [+3.954 |-7.202 |.9.443
Pm Tw L5686 | +4.568 |-2. 480 (32 460 |+48.950 1432789 |+3F.440 [4+45.935 | 450.245
Te |-43-686 |-4.363 |.2.460 [+2.460 |-4§.930 |.31.4M0 |=32783 |-50.215 |- 45.835
P23 Tow |+4.282 [+0.419 |.7. 426 |+7.424 | 44897 [-6.220 [+8.532 |-5.865 [+¥.987
7 Yo |=acdlle | -8 |-Lh3e o 026 | 4288 |- 9.347 | +6.53D | _R.695| 46467
P22 YW | +43.680 | +4.320 | ~2.897 |+2.88Y | u8.870 |+32.0%2 | +31.8Lb|445.40% | +50.903
Te |-43.686 |-4.320 | -2-84% | +2-847 |+ 3. 8710{-27. 8Ub{~22.052|-50-903 |-45.409
P25‘ Tw | +4.458 | 40.450 |-~ 2u8 | +T2u8 | +4.338 |-€.32% |+ 9. A1 |-5.940 |+P.55¢
Te 4338 [ -0428 |y 248 |+7.268 | -4 L33 [-834% |46.AT% |-B.M8 [axTRA
8 p24 T l443.686 |+4.320 | -2.987 |[+2987 |+43.870 -.'bLA-%tL +37.9%6 {+45.049 | +50.993
e |-us.68¢ |.y.320 |-2937 |[+2.987 |-42-870 |-37.936 [-34.962 [-50.993 |-45.013

R —

e
A S Sl Y
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EFFORST  TRANCHANTS dans les poutres(sens long itud inal)
Porkinef Poutres | SFERT] @ P & | 5 | 64020 006a b |0, ae & |GePsar |@aPiss
A 1A Tw 42734 feonyd | -4.9U0 [ 44340 | +3,440 | 40,245 k4. ALS AAABL +5.042
Te -2.328 | _p284 | -A917|+A9TT |_2.¢01 ~3338 [4+0. MY | ~4.595 |_0.644
2 Tw + 2146 | 40393 | —2. 20y 2224 | +ZA%0 [~ 0.027 |4 4.424 | +0.87S |+5.323
Te |[-2345|-0.288 | _2.224 [+2.224 | -2.6713 [~ 4.076 | +0.572 |~4. §37 |-0.2%9
F Tw |+ 2.T60 [ 40355 [ ~2.086 [+2.086 [+3.AQ% |40.A22 |44.29Y |44.028 4_5_101—-
2 Te -234S | ~0.297 | ~A TG |4 4=TNY | —2.6M2 |-3. (34| -0.013 |-4.291 |_0.83%
Tw 4D A0 | +0.440 | 2. 634 | +2.654 | +3.684 |- 0. 40D |4 S.AS8 [ 16.000 | 44,234
4 Te —z.é.u ~0%84 | ~2.634 [ 4 2.634 | ~3%0y (-4 896 [+ 0-366 |-5.96L [-0.58Y
| 5 Tw | 43.9%3 | 4099 | -4 548 | 4 4.SIT | +D.860 | - A.65A | 41.3%4 .—o‘.eu, +9.420
Te | -L.ST5| -0.408 | ~L4.548 | 41.548 | ~5.065 | -8.473 | 10.852 | -8.504|-0.4b5
5 | Tw | ¥5.H37(+0.543 | ~3.0%7 | +3.087 | 46.353 [ 4ASOD | 4T.6M6 | 3. 462 [+5.337
Te |-ABUB | -0-465 | ~3.037 | «B.0%7 |-2.04L | L. 5LC [, 4608 | ~5,400 |44 0T
-
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EFFORTS TRACHANTS dons fes poutres{long)
Ww&{m Poutves '&émﬁ G P «--?; ‘g_: Qz-ﬁ&ip bJSCH.g' ﬂ;.ic'rf?;; GHP&E: R
%“Mh—w——l-«mﬁmu

3A Tw +4. 954 | 40. 2077 [ -2614 42674 | 4a22%% | A dhT *#_23%¢ ~0.4%0 |44 162

CTe [ -V095 |.0.294 | -2.674 A28 | —2.M4G | -4, €97 [0 4SS | 5387 | ~6-002

3R Tw |42.228 [40.2T4 | _2. 458 |4 2458 | 4253 |-0.34¢ | 43,948 | «0.344 |+%.657

Te | -2.420 | -0-297 | -2.45% |42.48% |-2.428 |-3.25Y |40.ut2 | -4 535 | -0.244

B 3C Tw |42 AUA [ 40260 | ~2.392 [42.234% | 42.L4S3 | ~0.630 | +4. A0S | +0.008 | 4W.743
Te -2.207 | -0- 2% | -2.392 [ 413D | ~2.528 | -4 AT | A04RE | 4867 |[-0-0%3

D T/ 22395 | 40094 | 3. ygq( |+ BUAL | 42U | -ASTE L eS.pAT | 0. B0 | 44433

Te | -A953 [-0.237| -3.44( |+3.4q4 | -2.2%1 | -S.0k0 | +A 43U | -5 63¢] +4.306

Twy +2 M2 40327 | -A40-353| 440.35% [ +D. %Y | -2 UTS | +43. 234 |-T.554 |+AuAS2

6A Te “YooyA | oMUY | 40, 9972 | 4ap- 383 | 4. SAY | M. 036| +N.620 | _AS T |4 L 26%

68 Tw | 43322 | 4035 | 1.5 | 41838 | 3940 | -4.934 | +40.4Q6 | ~3. 354 | 144,226

Te ~2.B27 | ~0344 | -71.538 |4+1.938 | -3.200 | 83060 | +5.2716 | -.67( | +k.koo

E e Twy | 45087 | 40.33Q | ~RHS | 4 3.ATST 43444 | -0 30C | 444247 | -S.349 242204
Te | -%.064 | -030T | RS | A8 1IS] 3468 | -Ah 22y | +b.a2b | -A2413 (45,417

6 D Ty +34%0 | 40.34U] 40,422 | +A0N2Z | +3.643 | 1.9 4-42.‘!1.;- —ej\ﬁ -A:At.lqc

Te ~D.049 | ~0.332 | -40.422 [aron2l] -3 44T | -ALSAT] #3007 | A T13 |+ T4

4 E CTw A 0. 554 -F- 482 4B U2 ) 3.6k} -5 4bY | 2AL 060 | 4. Q06 §+42.05%

Te ~2.920 |-0322 | -B3.432 | +3432 | -3.342 | -AMLLol | +C.556 | 4. 'M%0 [+5. 23y

g‘l‘
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EFFORTS 'T' DANS LES POUTRES R A
=0
G P oy 51 GaAlP | 0.8G+ST | 0.8G+5L | G+P+5T G+P+ &1
Ty 4260 | 4e.23L | ¥ 1343|1343 | 2.96¢ | .55y | - 4432 | 44,255 |¢4.569
[".Q?‘F ~ |
f‘ QT _pcu | —0.2F2 | —13y3 | +l343 | -21.966 | -3.455 | —o,369 | -4.255 | -1.549
Q<
| |5 0-%8 | 41465 A 452l AnB2C] AA58C | 4Q.265 |+ 6. 365 |+ A2.082) +9.783 |
:’..2 0.. Ta| ~9.768 Y YA ) - 1.4526| 4 1.4626 -AA.586 -9, 965 -6.305- | .42.087 |-4.783
# o Tg| +40.336 | +2.04 | +A4S | wAus | 43,924 |+ A0.0F1 |+ F.0#) |+ 44,266 | +11.366.
o :
Ta| -40.736 | - 2.04 - b5 |+ 445 | —13.224] . A0.0%) | ~F.13 - 14.266 | —1l.36¢
— |Tg| +652 | +0.058 |-2.424| +2.42¢| 40.589 | - 2. 04 + 2.84 -A.85 +3.00 .
* "y ‘
BlTgl 004y | ~o.045 |-2.424 | 442y | -0 4T | ~2.376 | 424 _ .40y |+ 2924
OlTy | +6.68 | + 4503 | -0.335 | +0.335 | +B.4BY | + w6l +¢c.08 |47 45 |+8.918 .
Ol a '
(2) TJ -35| - D+TE8%T -0.735 | +0.335 |~ 4H5F - 3,543 - 2,073 - 3.56¢ -2.4 .
3
Tolall| +5.4 AN | ~4F | +4.7 [ +6e |+i.4 + 5.38 |+455 [+7.95
Z |
W iyl Jeq | s | =03 | waF | 648 [-678 | -f.wo | -F4s | -h5S

T T R

A A b+ hird nn
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FERRAILLAGE DES PORTIQUES

« Prescription (R.PABY).
Notre structure éfant conshituer par une ossature avto skable ; cdont
Toules des prescriplions 3 ez Type cfossature en Zone I (At A-2.ReHY
oivent lre res pecteés .
» Artich 4-3-RPAS1
Al Poutres: A.4f firmatures &ryfz’aa’ma&s:
e 7 10t28 minimun cdes aciers &ng:‘fuaﬁhadx sur toulz da Farguwde&
poutre it éhe b 9.5 pour bs aciers 3 HA; e i 0,57 pourlss auirs clon
- L] total maximun es aciers '&ﬂﬁffﬂd'hayl Aorvent elre e 2,67
s poutres sypportant Les c/%.’rgas va‘-f&a&s Ades p?an hers orvent
~€omporter des armatures ff‘n.ﬂamfﬁs superieurss et }r?'a-feares Aune

section mini ma@ mcdiques 5yrf’a=7£§'9:,:ra Suivanits
. 2500

1 . |
'{'l J;:é_’p e\
8| . )
.‘3} A& aiip (By ¢ 420 ; 30em) 5 A <Rf2.

) -£'= 272 b €’= max (ge/g b b,j %4 ;'GFOHJ-
- 1¢ t eMin (A0p a5.6m) 5 t'e 420 | 3,
Ls20b 5 Ly2Max (304  50.m).

Aﬂ _-(A.rm;{ufg {mji!ﬂcﬁn3g b P’Uff'ﬁ Consiche
ALt A (Aemibw, K suyappuistetd),

et O

.

\M \A[

» Mox (K Mfy ; 3en)
Ay M (Alfu 5 &Ly i Fot)
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» du poutres e faibl Charges verticles sobbiciteis principalement par bs
fo’“s Laterabes sismiques doivent avorr des armatures s_ymc?ﬂzwes
avec une seclion enTravet. ay moins e:qa&s a bs morties de ba ss'ﬁ{;:;
kes fonctions par recouvrement cdoivent pouvoir equilibrer s forte deVachn
Espac.ement. . llespacement anaximun entre dus armatyres Trans-

“Versales .dat She cleterminé eomme suit-

~ Aans ta Zone noclsbe ot en Travee si Los srmatures Comprimee s Sont nea.

-ssaires: E min ( % ;ALP , 30¢em) . of en dehors .cle b zone noclal
ma: t< 8. awc @ loplus petit dizmitre cabiuli.

zrmah/res Fansrer.sag_s.- ta quantitd amn it Efe -7 4.=0,003.tb
B) Poteaux :

B. 4/ frmatures &ngi/'admags g |

_des armatures -éfy:#aaff}raﬂes oivent ere idesbarres 3 Heule scdherence.

- bos barres verticales oi vent elre droiles Sans .crochets.

- b L ominimun esk e 40 en Zome I ssns wute fois depasser wl .

4 clismélre apmimunest . 4% mm en Zone X ot X,

- da tistance entre by barres verticales «Hdans une ’!acz e poteau ne

Lot pas depasser £5,cm-en Zone IL.

_ s d'andlons p=r recovvrement Lok ehe fai1bles ; Li possible ;& Liéxti
-rieur des Zones es noeucds.
8.2/ Grmatures Tansversabes: £l sont eabeubiis Aopres: 4= 4257t
~ou T= 2fois Izﬁorf Fonehont ok eobul o A% A5 ek T=57;,gu 2 s%
Lo quantit A'armatures Tansversales minimal est-f, - 0,004.8.b (z.7)|
8.3/ - Espacement s Ions a Zone nodale (¥ Compris b Reuteurci

noed): £ & min (A0g , A5 km) ; mals chons Zazone courant fs«wgf (rene )|




W . -

A/ FERRAILLAGE DES POUTRES
,conformement s art M5 du 0.CB.AB8 ; des poutres suront ferraillezsey .
fléxion simP& sous £a plus ,aléfa vors ble; s Lombinaisons s2 et-sps. if
ne sera pas fait etat dans bos cabenlls des E)?jqrf.s normaux dans Les poutres
Rour ce qui est e choix e 4 sollicitation ba plus ,a’e}'a vorable , on ton-
-siclerera Y p&s'?rana"c e 4,6 Miseg) e M™ (spg).

M™ ¢cps). le moment sous £a /;?us ,a’é)(avarab be pdes Combinaisons
ey 8¢ genre. la méthocde ;e cietermination «les sections of acier sera celie
e M PcRaron.

— BOUS BB ey Ta= 20000g/m®, &< 437 Ky/im®

~ S0US 5P ey Ty 200Kg/cn ;G = 205,5 Kglint
- calcol es armatures 30@;‘:‘04:’:’#3 bes .

—— a’ k -
e 50 00 <O Les armatures Lomprimees ne Seront pas necessaire (#s)

ba section Sarmatures tencdves estdonnée ar: A.M
, donnée p £

# st Opy0p; il necessaire e Prevoir pes armatures Lomprimees ; on ;aM

kA5G0 . Kk, . 15(h-d) 0
i) (e ) & as
A i Ky Ky ; onprend ke o oye By Toblau o, g

”"‘&m/ﬁ’ @’. ‘b‘gz ._..,....__..-—Q M‘l M- M.g

ju.-atf S 03’—"?(5"{75;'
ar.mm‘%;rts Aomprimes ; A'...-.@_f':z)
) : ) &
armetures Lenedues A= ,MF-_‘:_ Me

&.e.4 f-d") &
::Le € 3 d‘)ﬁﬁ.

I/ Si KgS K ; onprensd X,
ozir 5‘#’&’; } | ailw &;I / Kg ——ty 5/',/”{

s ¢8
M,:-./l/,b.ﬂz.ﬁ My = M. M,




armatores Lompri mees : Ale DN
(®.9) &
Armatures Tencdues AL i

E.h. Oa 3z (8- d)
.caloal des armatures Transversales,

s quantité minimale est donnee ;:;a;' Hy=0,003.t.b.
i 1 estLespacement ; b: targesr e bs poutre.
o/ Lontramfe e Lisailement max ..
Oy = I_:_” /b fargwr,ck La poutre ; 2:?/3'3.
b/ ,(:’am‘raml'f ?de isai lement acdmissi ble .
-8 G 0~y §=358
-8 S & 2T~y Tz (4,5- Eé_’.’)&',',
wsi Tk —~— 5 on wolidse des ,Cad:e's Jéf‘d‘ers Sroites .
s 5 G<Te 8T ~ on uhiliee des codres of elriers droites plis
_ces barres ,obliques.
¢/ Contrainte aclmissibl des armatures Transversabs .
O = - Ui /J;: Y s i 0na reprise ede betonnage .

Oz = ip’_ }%}) ﬁ"} ~y Si onapas reprise e .belfaﬂna_qa.
2 % Oen
’d/ EZSPQQ menft : f = &" é-E a&f

e/ &’pacemenf acmissibly . ¢ < amin ( % cALP; 30 0m ) ~> €n Zone noclah.
_ A - ouenFaves avee Irmatores Comprimis
fsé ~ en Zone non nodate.

RHemaraves. on pfisFmera ,&, ALaurs & armatores W-ansvcr:sm@a Se/’m {a

Aguire 8 (REp 84, p: 47).
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Vvertfications:
4/ LCondition s -’d,f&'cﬁc (A ¢4.24 ,ccBABCS)
"‘)'gt‘}‘%é &) g;% Me o ¢ A< bR 43/sen.

on peut cdisposer e 4a faire {a mzij?a'caﬁan e La f&‘c@ pour Yes poviee
Gui satis fassent @ux 5,&»&:'/!‘:::::5,&'-/;':3535.
3/ Concdition <l non 7195;&/3’ (Art 53.4.CC.B.A68).
Rour bes poutres fpe'eflés on Joit avoir: Ay bh.Y %(%}7 AL
3/ ALonctition aux appuis (At 35.31. C.c.B.A 68). cARr
_bifon: & effort Fanehont creé cles efforts e Compression ans Lea biels
e beton imelness 3 457, pour que 03¢ & on doit avoir cy 2T
7= Ceffort Fanchant mar aux 2ppuis. %
C: Aistonce u mu e €appui au point ou commence Z ‘ancrage
b Larmatore inferieure C= a. fdvr). ave

a '«‘_'}arjeur,du pdlesy.

d|
1L
i rayon ok tourbure/r=559. ;
,QL

_ frm afures in/fc:v-imr'e.s : &p Section minimate

_ctes ar mafures ol Fackion /iy’cfr:hures [Cloit Eke
sonclurt  fusqu'd cet appui <k ancreés Totabement au oleba, doit &re suea.
—plible o %’wﬁfnr on c'%rf aclmissible = T+ M/y clesta clire on ik
ve?-if,!'cr : AG y TeM/%.
4/ Pourcentage qdes aciers !a;y;’r’ac:’mapaj (R.PA84).

- poutres jon_gilaa/fha&a et 93l <A< 8,5/

poafres Transversate

5/ Conedjtion e non entrainement 4o barrer (At 20.41.CC. 84 E8)
o dloif !/Cf"‘fflér'?we 5<%,/ G-210% (=15 acir #.4).

r




=9

Td= ::” oi T: effort TFanchant max ; p= Pe'rr’msze e Yo banee
e R 3

b : mombre 442 barre.

b/ Concdition e non }eissma/im: On oit w?:ffér.«yﬂt max (4« u})?, 0z
oo k1 G 5= &4 Y7 £ 7
v B

7/ ipcraje . ancrage <788 armatures ﬁayﬁ/ﬂa&»a& es paw‘rm Tonn

bes poteaux ok rive ot & ongle oit Efe E/fedué [’afarmemml a ba figqure
suivant (R.PAS4) : -g, S &Jﬁ ;

2
by 5 mox (304, 60.0m).

3/ Contrainfes: A ?g Ls

Ao Sections! seront ve’ri;ieéa PO T—
maximuns ﬂa Pﬂas ,de?avara%

x Sechon sans armatures ,C"om‘primeédz

On cabeul ¢2’/=-40"'9.___7é“._(.’:‘_"_, &, K.
b.b
on oot avoir oy =0 £ 0 [ 0= T8¢

ﬁ'f‘ h - ’ x -
w Sechow avec armzturen Lomprimes:

6 o) D= Lorg) i £ _s_é:(aid’,uﬁ)
| Y= _DryohE ; I=4 _gf,u 154 (y- a")iﬁﬁ/ﬁxf
of on ot awir K= M1
o = kY & 03

o = A5 K (Y- ) < Ta
& = 4;k(4-$/ < 03
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Y e i
—is

EXP: Dé!é‘f‘minqﬁon de _lq courbe envel oppe: lableay ole reparkition Qs cﬂor’r;

Lnikee ol |4t | e | Tt | %L | Sl | 4l | et | Hel | ozt
G isostalingd 0.000 | ~4A 253] N16LY | -468.245 | -A35. A4 -AST TS| - ANy Tyy -486.979 | -AQy 4o |-196.587
U [MYappui 46, 632 | 46b 692 |«Lb- 482 |466.492 |6k 32| 466632 | 1Lk 682 | +56.632 | 466.432| +£6.432
O [Pusosta [0.600 [—4.080 [~1.6%5 | _40.0%0 | ~A3440| - AS. 6o | _ A1.206 |- A% 480 |_Ad.200 |- 19440
5 P: qpper | 46.594 +6. 54y RY 6.5y | 46994 | 469y [4b.SAY | £bSAG | 45594 | LSaY
U =@ (+66.682]+25.423 | -40.482 | -Y2.523 | -69.250-a4. 6973 |-A68. 661 |-A20.437 |-A27 418 | ~A29. 0
i Z(P) (46,594 (A 2BAY|_ADBb | -4 286 | —6.3UL | _gppl | 40686 | -AELE [-A2.L0C [-A2RN6
Si  [X260%S | TA3A3 | 20284 |+ 47,383 FALMBL] £ A0S0 | & £.642{£S.1M4S | £ 2.49Y| o.b0O
0,%‘31&‘:‘ 490 Y2L | +Y4B. 546 + AL UGS | - A 63 | ~v0. B4 7| -64.28C [T 15Y [ -90. 363 --"HOE‘S ~A28, 905
T esaads A27. 204 | <2. 540 | -28.067 | - SA UoY |- 68310 | 34 4b3 |~ S AuT | 404, 953 | -404. 219]-424. Gov
?ﬂ (a0 S | 495354 ] 484 M5 | +3.245 | -20.956] ~60.950] - 88.yq0| -M0.056] -426. 285 | -3, 49| _4u2.754
G Py &7 | 44T 204 | 44159 | -22.348 | —Cy. Jas [-10.S6L | A bbY | - ALY 16| -A21 980 |-Au2. 434 |- 2 454
T GaA? | #1455 | A vyo A3 | ~UT.580 | -17.4uS |- 404. oo | -A%. 38€ | A3 US| -A42. b4y |-AyS 3N
ol [me |40 [HE [5¢ [&¢ [%t |%¢ [4¢ |
Qenve s5p4. | SpP2 Sp2 P4 8P4 § P9 Zi spPl | spr | s
(Moments détavoretlc| +14. §95] +54.445 | «#.hds |~ / - PN 1
1T 0 [ =284 [ -32348] 47580 | 11 yus|-104. 400 | -120-885 |- 434487 |=442. 44y |-4US-319

J

~
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Repartitions oles affarfs dans les FPoutres

ﬁrh‘qaes Mements| e Jf{gﬂ .4(3 4 ;'fjg v4 ‘!/j' v %}f jg’ Z i/{ﬁ j %‘ ,Z 0.5 4
Mappur |+52. 745 438,741 +12.430| -~ 7 o ~ i ~ =]
A Mecaves |~ |-1.828 |-£0.4¢3|-23.285|-48.085|-64.285|-76.885 | 85 885/ 99.1v4 |-33.036
PAg | Genre | sP4 | 5P | oPy | 6Py SPs | SPa SP4 S04 60, | 8P4
Moappui |+ 7E (65 |+43.309 |+ 4. 893 = o e - e _ >
M1 rouee - ~ 1~29.09¢ |-43.509 |~¥3.374 |-403.829 |- 122 844 |- 136.383|-144.534)- (47242
Pao | Qe $Pa 5P, &Pz Sa SPA SVa $P4 SPy Py |. SPa
P2z | Moappoi [+ 74.595 |+ 5745 [+41.435 | — — — 1 - —~ =
( Mucavee| = |=2.B40 |-32.245 |-4£580|-F1. 445 |-101.300 -420.338|-434. 457~ 14 2. 44|-14 5. 303
Jenre 4P S S ¥y P4 | s 594 5¢4 3Py 50a SPA
P2y | Moppsi |475.973 (453488 (443440 | -~ < - - - |
D Ml | 7 1234620 |46 208 |-T6.06F |~400.522|-449.50F|-433.0 3L|-444. 227 |- 442.3
Solly S Pa 502 502 504 SPA 5¢ 3P S0 AL 2 ‘?’LJ
P26 | Mapyi 478444 |4670.658 [+14582 ~ #* -~ S 7 e -
}— Nromt | > |A2n6d |-28 443 |- 69.680|-73.896 |98 351 |-H7.336|-150.911}-133.314 A FH
o Soll SPL | 88 | SP2 5¢n | 59 afar | S€n 504 apn | 58




Determina on e Momenls cesistant des acrers

Poutres 20.22.34.26

A | semt sl Izl ¢ | x  [Mae
A6T20 |50.24 | SPr  10.€%¢3 | 0 ¥192 | 6.4 [150.188
\WT20 | 43.96 | SP1 [o.6o0f [o0-8853 | 28.& (a%2.94%
12720 | 3748 SPy 5.545 | ©.3922 | 34-4  [uy.939
A0T20 | 3440 | 8P, 6.429 | o.9oso | %%5.0 | 96.53¢6
2T20 | 25-12 SPs 2.343 | o908 | 233 | A1.934
€T20 | 488y | SP2 |0.257 | oW | g @ | SaATe
h:' iZﬂ iy - b.—.' CC’- Covwy | AQ': %CM
PO\J’\’WS 3 MS : &8

A Hom') |Soll | @108 ¢ t« es
0720 | 349 | SP1 | 0.543 |0-8925 | B34S |Qc533
ioT20 | 3Vv4o | SPa o- 46T | 0. 3965 |y 33,3 82.21%
g120 | 2592 | <pa | o34 | 0.903C | 37,8 | M4.332
ETAD 1884 SPs | 0.2%0 | 0. a6y | Ly, § | S4.48
ST0 126 | sPa [o.3¢T | 29060 | 28,L | B3-180

h= AA2 b= 60w ad= Vaum.
Dessyn e Ferra_i'”aée. 8T20 - eTAYL
m T v v LV BANAN
A~ [T T 774 ,
LTI1Z LT4%
ient
; Norz*-qg,_ | ?‘
2 ebvesA]
J - fAao i
i : &TI2
—-J ‘ r-tn-u-.,.,
Zeadee SadreTio
i «2ebner THO L ]} beedre
TA ,
_ a b b i O ‘:20 EPL L FR 8T20
EE RE 46T2g P B DED
Cang e C'OUP& a LI &
015 Q‘ (o] E; o, r)‘e- '

Pontre 20.22.24 .

Psvtres Z20.22.24

Pov e 46.A%




Veei ,“.itq+y'ons - i
- Var\'%.\'chon de la _g‘efc.‘ne. b

|)hb= AB0 cm (Pw’tres L0.22. a#e‘) > .;%G_ - A—.E'E.)t AD’TSCM.

36
Nhy 7 L Me Mg = 429.905 |
40 T4, Mo= 496.5%7 hy > 44326 (el ide )
L= 1120 em (voir Aaloleos o Aessous)

C) A < b.h %‘i; ,{1 suH-.'} de uug\'jr'cr‘ pour La p‘us. caro.rnole. i
sechion Alacier entravee’ ; car e elle eshverihiee Tove cellz

sechion, glle Vers',&?‘e. als‘kq\emef\" pove Joote les sechiong

Amax = 0. 24 em
bh«lud - ¢oxA2exU43 | M4.94 em?®  Amp, <MEGY cn?
ren 4200

| =R \/en‘jr'r.q tow

Youlces A6.12

- A120 . Aot.Sem .
Y hip= A20em < 3= = A0TSem

A6
3 hrw & Me o 408.8: Mi= 8¢.708
) bz 10 Mo Mo = 132. CT8
') A -C- b'h,h?} Amq)(:: sqqg cm" 4 GOXi‘th‘:b:ggg{ml
Jen %200

Ve&‘\‘%—.‘{.;.
done aucune d'u\’n',%.'cq hon de ,f'lcdnz, st neczstaive |
Condrtron de pon ,fr"a 3,;’/»'1?,"

Az 25300 by = 0b3%SxCoxM2 | o4 e
Gen 4200 ' '

Verf%—-'f—i Fons oo ks les sechons

ableay oes Yiomen? em dvawes d"\'.'aosi’akquo

Tookres | PA6.P4% | P20 | P22 P2y P26 23
™M Bt -To8 | 4134.%oo| 4129 203 | 428.6"3 | f2£.423 | 2.532
Mo A32.€71% | 496.S87| 496.587 | 496587 | 496-S87 | 3.909
€ D | o820 | 41823 | qa3.6x 41258 | A10.38 | 15.3¢




Con i ong anx SppUi S

N.8

= C7 Ce 9@\” Yous \es a??m‘s Sa cive

- Arma"fures N f—eﬁwrez‘., on dovd vcﬁ,\.‘er "A'é?q. 7= T+ “'}/’z.

- beton: On doit avere CZ '21;_ = Co
oq’.‘;
C:a-(d+r) a = 80 cm rzﬁq.{,s_gcb d:"_at.h..,
C=30-(8+M)_-.— giCM_ bggco
Ple . P8 P30 P 224 P26 Pag t
T 32,396 |48.930 |48,8%0(48870 [48.830 | 1,542
Cen | 64 64 64 | 64 64 45 |
Co em | AS.ME 23.81 /43.30 | 2280 | 23.%0 16.29 ;
Y28 (a=60cm. bo= 3Scm. dnljcm)

SPA lP.Pi2| P20 | P22 Py | P2c P28
Mt-m)|{-52. 144 [ H2. 070 [HE 545 (M5.913 | HEAUY - 4963 [~5.96L
T (&) | 32396 42.930{ 43 270| 43.370] 48-R10 | €376 | 1.542
%E*;—"-%—lt:' <o <o <o <o <o 145 | < o |
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M ol e.10531 6.0735 (9.0 2Y¢1 0. 0575 2,000 0,067 1 0. 106{ | 0.001|2-0923| 6.0 Y51 0.02%212.8¢/9 g0 fF| o 35]
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K 1224458 | 23.3 |33.1] 49.6 [33.4 | 484 %.6 |28.4{30.7 [30 143,84 440 | 194 | 28.] |%0.2]|29.6]23.3 |32
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N |av.01 A5 44562 | 44,616 | A4 3us 2.04% [42.963 114,355 .46 | 3.069 | 6.735 | 5. %9y | 4345 | 0.47 | 4.65 | 0.63
M _42.2 (291 | 6.8% | 4.85 | g.84 #.223 {19.136 | 8.073 {4,332 | 0.267 | 6.54% 3.93) {689 |3.381 |3.882 [3.422
¢ [0.83/0.35] 0.42 | 0,33 | 0.75 Ay | 4.56 | 0,32 10.245/0.087 | 0.97 0.53 | 5.50 | 49 | 4:95 | 5, y3
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44561 4.35) 9.319 | 3.30¢ | 40,805 | 8.077 | 24. 515 9.942) 2.2¢ 10389 #.678] 4. 05 P01 13.459 [ 8.58613.528
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N 120y 16381 8,40 | 7.09 | 6. L0561 2.693] &ePPo| 0.79y§ B 3ct |12.82 | A635 | 441 | 9.56) | 6.442] 13.8¢ |4 53
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3501725 | A94.0 | 29005 €26.27 | pea3 | Sa0.0) B0-F2 | 36,09 de.? 1 £226 13329 | §4%.6| £953 | 845-¢
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[N (0au 2.6 44,379 1-4. T4 | 8.995 6.073 8.£59 |0.497 | F-056 | .613 | 40, 07F| & 99 |+ 2.9 |- 0. 445 3966 | 0. 247
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% |90.9% | M7.8 | 2055 |80n5iP05.5|005.5] 205.505.5! £66.5|3058] 60.4 | 437 | 2055|8055 ] 205 2065 | pos.sless5 2055 | 2165
feom) | 30.2 Go 8F4 AOF | 4901 [ £09 186.6 |M6.4 408,10 %&.ﬂza.a 34 | 33 | 036 {550.4904as] 240.5] 950.5] 80.85 (4.5
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