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caracteristiques des materiaux
ET HYPOTHESES DE CALCUL
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CHAFITRE 3: CHARGES ET SURCHARGES
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Rigidite des Poteaux
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Forces sismiques de niveaux

SENS LONGITUDINAL

MoRE | 1€ 2:.: ?;.
Mo [1294 | 058 | 0.2
o | Adun | 2 2
| Fei (B)
My‘sl:\:b& as | gome | gen E’F‘FDK; ;:;M \Qur. t}mtrVT(v;?ne.um-J
= =
A0 [ heu | 3346 | Adee 5 916 5.9%
9 1l 162% | 14061 | Laga %304 %99
Q || 45345 | 2359 | oooe A% b3 13. %2
[ l1ase 194 |65 18,839 62659
b |49 [uaus |-2395 || #Gu 52297
;)' AS. 0k [ L6 U A0y PY.29%5
[ [ Bon [103%9 [ 4423 13031 1M102%
'j -40.663 0364 | 5960 16020 15594
2 7.5%9 |-3.934 | 18¢2 13331 146.883
7 s [5.21 | 5909 2.929 195. 808

33




forces sismiques de niveaux

BENS TRANSVERSAL,

MOOE | 4%2 otme | mETN

2] AL, | 0.662 | 0.390

Do [AA | ASLE | Y

EFFORT $16M1QUE | EFFORT TRANLAANT
F(E) V(t)

e | 4% | 2o | 3o

he36 | 3635 [ 4333 6156 6156

A6 A6L | M 344 | y.Go 20.51% L.613

A5l | 6.725 [A.859 A6y 43.43%

A6343 [-0.3% |3.932 AR 0%} 61. 524

A5.644 |-6.735 |-5.943 A7.966 $. 490

0
9
g
[
b
|15 |80 |-anee ] aes 96.066
b
]
/i
1

Ax.043 [-9833 | w.ulc 45.339 .33

8.55% [-9%%| €13 44,7139 426.570

6854 [-79143 | 1.364 A2.55% 438 422

3.95% |-65 | 5.y 8.208 A43.330




Verification au renversement (arice 5 1.¢ epags)

dhague Muchor dsk Abdck  oux s oui  pwwoouaat pewm
Fonvonsemeat | Bn olet s oldels mswiauan calualiia ow wiveas
de haope Alomcddun aird que U et Fromduout ol la D
Londant A0 Nmwioveer Lo Mo

WAk dove woikis que. DreRWE g

“ﬂwu st
Flo b

B —
-

i §

B e e e e e

£ X

—

¥

—_— — -4

< —

L 2 S|
F‘-ﬂ-.____;_____-__ Xile

X9
|1 J— ]

Lo S S . X6
Fa - X3 X4
] ® .

SNy g —

FONDATION

Calewl dur wowenk de Fewverse mewk -

™

FenN =

?‘_.F;xt + VL.
Avec -
N: ek Fromcdhowt o fo Qe
Flo et viomlome  ou mivom X
. potodun de W fandakim .
Cdol du woweut  restghout -

Mo = W. %3 ' Avec W ’1’“\“\*’3 kol du beliwmenk
b hmﬁum du oliweut Aaws b tus
Lwrnc\eAl. .

Down mehe ton Owm Q-

35




al o %«q&w&: Z: 4™

;b2 25,00 %

\o
Z Fixt:$.9%5 cq0f 4 13851, HAG L 6.0 A0 4 AF.03 A 130K
Ll

e AL 1632 . A%.63% . AD3R L AR 0RO A RN L AT w3, 5.5,

WA, RS0 L 596, 30014, = 2%33.66%3 R om

==y - 2823.669 4+ \58 . %0% & €% = 3446 904 L .w
) {rny

M cesink = w.%.= a531.‘35,33§ = WILY 35 kbom

Meeish W38 3FS

AP o v AR
MfEu\\; 5‘*’\*5-%04

Pasn Qe wa.Crm de rewver sewent dany Le sewg

—QDY\%\’Q\; i nell .

b Stwa Kowsverfsal . 2: 4.00% bs 1Q0.5™

EL; Foxy - $.20%0 608 4 12.552- Y1 ¢ A4 333 00,0 4 A5 3330 A3 00,
<AG AL 463D , AT.966s 4838 4 UTOTF « 2Anu , 16 F64uLSS
4 A0.51F « 2856 4 6.156.30.16 = 2305935 k.m

= MNeguyz 270593 LW 30y - 3235455 kom

—

qug\‘gh " \?6&13} -
™ (euv 2295 1”8

SR S 4.5

Qe pouc fa nrw Fomav 2§ soll .

36




Limitahon des deplacements relatifs (artficle 3.21.7 RPALX
e Jéalowment & um Q,‘c,o.oﬂa. Aon Nedont B n.bmﬁ:.a Qi Juk
/W\l\lt. ,o.AfhnU.V\b) ua‘t M

5}: My Vé. ?.%lr\.t Romcdout ou Whtas 3
Ry Rigldii nalotive ou watow
e dylacamat niatif wb Ll o 0oots by,
Ow vkt oozt @ A '5'% ¢ 6.00%5 \\"\'“'S‘

ry-)

ANec ‘.%Pb a %&LEQM de ductillited de la shruckure Qs Me 4ot by

e Ao pdik oua o
b vl 40 daplo cwenly et ocoupal, dows i kabRon U.duten,

Sens Qonq{Mnoﬂ. Iews Womgues sal

Niveau | Vi (8) | Kkl 8, (ew) 53', Com) | V(8 [Ri(etm) T3 Com) E&(m)

—
<

5ot [1%3.30p | 0.69 A.2 CI156 |A0wS0%| ©.44 A2

26,137 |A94 050 | 0.34 2.29 | WAF3 |9F956 [ v.5y 2.99

43330 | 16046 | 054 2.23 | 43.43%F [40L. %R | 0.94 .29

6%.659 [ 499930 | 043 2.29 | ClSay [Aey .4ty | .35 3 .19

€2.295 [ Bun.eee| 84T | 2.2% | T8.y90 [342.05 | 0.45 2.23

99.935 [ 3uncee| .58 | 2.29 | F6.ote |d49.85 | 0.5 | 2.49

MT02b |3k GeL] 0.6% | 2.2% | A44.5M 34965 | 0.0y | 2.29

A35.040 | 3py CBL | 0.3F [ 229|436 5% 39365 | 032 | 2.29

A4b. 113 |3 660 | 0.85 2.29 [ 439.21|34905 | 0.3 .29

£455.40% |98..65T| 4.09 | 3.06 | 4y3330] 2L 8\C| 4.4 3.6

Ow  (emoX que v que Hory dé_phumm& &nm‘a“\:mw Mt Eovx%wmu
oy Uwikoiws  Sownes Jpor & RPA 4%,

37




Fel AT [,
boof i/ 4




Ctude au vent

TNTROBECTON ¢

end absance dex m’u;?lmmto n!hsﬁmm.m Contornowt  La Mwre em
Cowndeodion du Mok daws Je eoleld des Awactunca | M news
Cow dosws o "s;_Déme’Q ’-%\M“s&b; (NEite T EN Q%)

NOwy Lot Adnsws Que ot ballwewk ik kwqiav\bl i M-06\h4—ﬁ_\g£

Sany un Sl wotwmel .

- rbo'r\m.;m CBQW&QM e AL Quw\.o.oéz v

_ Rofiment & Woop A helbtion | de bax nactor 2. dowt
\ \-\':'.I‘LGLM
. \:u\sk, etn b=108% ™ j

. C’Q{‘O\WA W q- WuG™ \ /
7904' ﬁ“ﬁ
. Aedkroe Sl © Kz 34 0p % " ks

ACTION GQENERALE Du VEQT:

L odlim O eutemble du vemk m—{»flamb Qous pur dedion downer pur
pne Conbution vk Qo pbultowi oeowiinique R de teds 2y adiive
PL parom o depotnm) e b, diflerun  Aonsy Ae fn Godhudlisg
lo dhedion de ol welkowe difhon QO;@:&W\: Se e du Neut,
€.70.%
T Ao de Dl | de docediin Aiabele 2 paralllle &
Jo A ediny duved G dnw il s it 3 e
~newenk b de  reuvesewedt
T o daw de Kride gerpondiodadt a'la dicedim do veuk |
Wi dave de portomce de dirediy Necltole ascendonte ot

,\wo&l.‘c o Amduewent |
383




DETERMINATION DT LA Towk §v TR&-\NEE(,TB E

L fnru de Toiwmee Aow Wl e &W wk
T Ct.%_%,‘b.ﬂ\.

ANec -

s 0 eflloik afewl detiainde qui Adhand de L aloucament
& An Awmenons e S puichoal |

Pour dorv Cowdwdn uswotiques 28 bare nedter VYIRS
Anoe  Rexfesse ¢ Q=134 (el , 2.161 NN 85) .

b orffios® s, ak dond pac & dlagramue RE5 w65 L dgud
A ¥ donawak de Ja touduadtion sk Ae s Ao tn Alom . ack b

a= WBug ™ 7 bz ak™ | h: 3Moe™.
Yaz oo WO | A3y Q. koo ML | 905,
a 25.4% o 10.5
. V&Lm_f_“ﬂﬁoi;lfx__&g@_e Fete
da- A2
} -0 Fg":'i- =4 6*_:’13
Y/o = 0. 41y

. Newt normal of e :P%.tp_ é‘.o___(,, s

Aps 2 AFD

= F.209¢4 =0 €y-.122 .
Yola = 0. ¢14

{_&_: Q_m%w‘c de Ma'l}lfv(‘ah‘m\_clﬁuam;o\‘u_s.. ¢ oux %\Q de V;‘&V\\&um
J\m\m}u@ )(\o.t.. by W\ ofion, de l‘mw(a%. NS AQ'.\AMA Ae Yo
parode vy de bidian  de la Gwthadiey b de Je Gl B

Ao Lowade [ | -

B> Max{ eCang D), 1],

g

39




o . 8. tlhidak ofishel ddperdact Aubipe de Sa Conbuncting
B. 0.%0 Dous A <20™
©:0%0 + 0.04 (A-30) goc 30°<he fom
9. 4 powr > bo %
Daws vt con Rz 3106 ™ —» 9: VW
cFc Lefhomt de sipowe Mk wh dowd en fonctiin de o
Aousde T Su wwde dawdawentol 4'wtlobin Aox Lun
A dicogammn $g w3 (v ed).
Do e Ran: _ Sewa RA\.OFM Tiz 4488 % - 1.05
- Sews frowmsversll Ty AMN s oo Ado
2o Uk ek de pulrokion dowd g dondinn deJa Shig

RT a4 (v 65))

pous  M: dob™ .y T .36
%L':. VAe ) C'\-q- 4.05 4 03% = 0.%q
’2‘ () P>-:_'1
BT= oo (14 440 «032L) = 0.0,
.ﬁj_: %\Quu\: de  teduckion RURE PN Qﬂ\np’(&_ Qe L7 ‘-{Jutt den
Alwarons de Qo awclue . W ak downd Aoe Js balRaan (.2
b *\\LW Q2 fa "YQ“” oE(mAc Aiveuson e s hu:%qu a-Hu(Q
Duneul & de s o ose 2 Al wlweow Lovoy d&e

Down ol ean §\- B~ 049,
* 3_: A‘J\WMV\ &&u\l&u& SOV d:.\&.uA A a\n 2b Jde .Qa.e&a.uw
e ﬂ.lnuvro.nhw__
q‘: \{mks qh-.
hon
Avec Km: Cocfhioink de marque :Wmed (S hcoteki ).

R+ Gorffioid e : M1 (s mormal , faogen T)

40




9, Rreson_dueamioue. g - 25xq, N8
Hako
POl O < WiHoo (R.Amy NV 68) .

o~ Qao* Wt A’G‘M‘Mi.ﬁ\ue. de bom qui plexerca & une Sowlieva dedo™
D dofaa de Hel

Qag * 30 dan {mt _u ['eoﬁ'\wﬁx_ .

Hem) q(dan nt)
0 65280
4.09 60.299
3.4 6S 52F
10.2 .299
A3.26 Ju.612
163 .685
19.33 T2
224y 85.4y
1550 %9.035
28.5¢ 992005
.06 94234

3 Do Jongpn du maile sewple ba moile ey et o e dhion
mkﬁ@ﬁfmﬂgb de Jo AMJ%&U, Lowncletth ow de Wn»uuﬂ@e A;_%aQum&rud&“

Mok wn )‘-Qaw\ hQle ab dan Airecan dw Newt .

Dons woht WA - how deﬁa@, De: 1050 ™ (o Wi Row b
Ve- 9.0  pour casta .

Nown Thand\Reel 0o s 2514 "ﬂ*""l‘““’" W veow 9

D = 437 wWytbw 10

DETE AMINATION TE WA Fowee T dERwWe (W)

POUC  dey Dy UL Qs (%év{ero-\zm\: ML.\ U veuk ANNSOMe
éRA j&usﬁQmeQ )
41




% phenowmene oo ot ebudid o RARMAN  Oul a bu dehawiner
Ra ,F’J'\;.b'd& S8 Four i Wews -

T= 4
SN

L Nowhee de Sheouhall
J. glwde Au %2»‘.&2.

) Sm s .tu.‘g\;-‘\‘:’gw'- \Ju. - AL 5 40.4 5 - %0.4‘)\1 MJS
ST\- 0.3«110 1

. Sewng ’Vwm‘.\luga&. : Vu:é_'_\‘_ - 25 .45 = T.649 m /s
S.'TT D%J\'f-diq

Yo 03 anlenes Mnt W.&\ 25 mf |, olome L n'ert pas
méwhose de dane b coed o la fronnonte .
DETERMINATION D& L4 FORCR te PotyAnce C(u)
CeAte 4oru uh Soweer  poc U= C.%.9. %

ANec _C:L.: C.M—Q&(m‘c de partance

Cu:=0% (el 246 NG5,

=4

: C.—%mu& de  Shwneninn Sownel foc R 9 w65

8 J‘."Lm D{o«\d\._ Alwenier de oo Js G U"R.-r'(s- Eus Yeut 1ok
d=z 254§ ™

powr d= A§ uW§™

—) E;Q-q':{ .
A= 3104

- Q Awdeem du Vet dAtw:marA.\.L 0o e waotmal v
- Q\;‘-.a-% K%,\"\"L.

Mire e da )uu%a.u. Ae terrage

L]
1<

=106 2R 0K - 26F.23F m2.
Done VW=0% 03 « Q4. 98 « 23 225 - 15519 . uid u% - 5.6 L

pous U Lon arkrime Ve:137 U - 2T 159 t._

42




e Rleur wh Dy m-{wn.m Su pody de la Puckure  dowe

Wow oa.u Ou mha‘.ue, de  Amudivewment

CALGuL De LA FORLE DE TRAIMEE DE NNEAU :

: Vown Qs (‘.bb%\uukq ebont

dekoecm A

Pour dup Alwen\'a N EouA X ')J.A NAVIVIN /““k NaGm"nL, dauws J blean

U odope powr n colualsy

CPVIRV A m‘fr-rm de

ol dnte aer Jaote tahoukr

dn balimank .

. Mus Housversall T = 4343408 Y*\u.[

, R Qmob&ud.mnl Tp= 831666 ,,

Muvawk -

Niveau [ HCm) T, Te

10 |H.06 G00.96 A4 34}
9 |96, 23u3. 804 195154
£ |2550 2264. Wi 169 483
T [22ayy 2A%6.94 4199
6 [9.33 2099.355 132565
N |32 20y, 91 176204
b [13.20 1901 .30L F36.542
3 1012 1%90.99% 61%.40%
2 (34 1669329 Cub 339
1 |uot 1536. 14y 594 AN
0 o) 133F. Wi 613 .34y

.TQURCE  RENE NANT A CHA Que

NA\NEAU .,

2939 __,,
s )

FARL

Ay

FARL___
INAY___)
T )

AL )
AU
13.49——¢

A S S A

feus tran svergol

43

1.0y
1.9y

—
—_—
2543
154
264y —4
A/

1_5\"-} —t
26—

LIS S

Y.6M ]
s S

E—

—

- MRwn D-N\g,"\ Euormo—Q;




CHAFITHRE 5 CALCUE DES CHARGES HORIZONTALES




charges horizontales

Jo petsert chaphe ab Gonsacre ou tolwd  Jea MR e s MCY-\JM;
hor Jon chongen dizontalia (stisme, vent) dous dr potiouwn.

oo wekhode Wil et ,alh de MuTo. ot wne mekhode tn
Acolious oot L el de Gy i Otokiows |

'/ CEFORTS TRANCHANTS VETAGE REVENANT AUY DIFFR RENTS PORT (Quis
pre Vy 3h %’c Fnow st :_v\oﬁe.u:h\i. aon o neame on i venk
L ﬂ“eio.occ /& . Lelle %’c Momchont  at A Rl 2wt (5N

\Dtr\ti.qum de . wWluloi Cowwe At -

- Ponliaue  loworituduinell

2 Ryl : Ryt
T X = N, m} 4= YV e Q. . ..l_. y
v b= Z_R§ ¢ ? 933
2:4
Poatiaue hamsvessal
.
L Qi & _
T, - w. Ky A& e.._-%& AL
Me—  + Viy ex St
R, Ry
=4

Q’E\‘\hﬂ.guéﬁ:
e 2 Tmwme de n Souelion paande  Uddfak
Hnomdhou  di A o fevien povoqual e Lercenbrield
(ex 0w 24)
‘Y B Xy oposilin  der pwtiouas e Eivtment Ronogtiudinug
<t Jnomswnsowx Aos Aoppeb om nwpie Coxyy.
o b onluan migekives du 29T Terme me At s s n

Cown 521\‘0&;6\'\

4L,




27/ EFTORTS TRANCHANTS RTVENANT Aux POTEAUX |

L"%x Fnomchount Ty dluw P que  ow ‘\M.\I'Q.Q-u«%. ant AL bud
ol s potatux de Kofique W-\&Lom\m\\zmwh o Leawn

3 Q =
(L‘ l\.\ \\.)

A _ Q&Rk — . . .-
l-.»& . _lL_MT_(A_; T . L:numero du ?okq.(m.
= %y

3/ MOMRENTS FLECHISSANTS DANY LES PoTEAuY .

Msup

___,r
Meup = l:qz‘ (4\}_’%). ;
-

M\}\[‘i = E,ajd ‘Q‘L)I
&
e 3

M\i\‘.

———————__...._._._._._—__.__.__._._._—__.

T ool % C pornk du momenk ol ) ot dowwes dan -
'% = ‘-%_-. ‘L\ .
AVec La,= \394‘},\4& k‘h* "a-!‘

o W fident downe pea MuTo | @ c.ceH;w'ub b {ondien .
- Du nombre total Jde niveow que tompocte e poactique
- DU Towg de niveaw ocwpe par e portioue owsidés
. %% K

- Gar Tefme de Qocsectoq dd o0 Qo \oniodien de Yo viogddite
Lineasre ( {i_) der poufee  supoewns ob ad deniones -

=Yyt Teme de Cotte clom A Mo vwwalon e doubour

A“._éco,% CIBTIINNE, q«:lta(.e_v\'t (b&a:o pour Les poteguy

45




Su et mar  TMNRow ) .
S Terwme de Coctecion AR oo Do Aeivafion  A'dowtw A“e.En.ohg_
M‘%&!@M DA"GQ cank LL“%‘;Q S )\Mw% wutm\

TS Coe {Jw;mm At Aowaas \box du Yak\eow x .

47 MOMENTS DANS Lee POUTRES: (Momewls aux voeuds).

a
£ Ma{_\
" t
Ma
k4 K2
r’ 1"1 /' ‘I
\)’Mb
7 Mh
c Myz KA (May M) v My: Ma oMy
. Kieka
- M;: Ka ( Ma+Mh)

K4 ko

5% MOMENTS EN TRANESS

SONE une poulw ol onec Mg ik My Dy wowede owx Woewds.

le wowmen®  on Wowel de calke Peub.e_ ot dewnd. en -Eenc.\ldn de

(Mf_)l'.*- (Mw) liﬂf H e
* b MW
, | Vﬂ’lﬂﬂm

Me :T\""h I
- 22 t 4/2_ !
x . X (Thangles semblatls).
Mo Mw
Me My




Rla -

D oufae m‘t 3 He  E ST
Done Me = M
2

€ TEITOATS TRANCHANTS DANS 1BS PauTaes:

S uwne Wewre ' e\o.’puc.\av\'u. \ Q" Q.C\uod}\'.ov\ Jes mo ments sk donunee
par : M:zaxab

x
Condibiang. Bur Deddas | /m’ﬂﬂ' Mw

X=0 ™z ?‘\c = b Me
=l MaM, 5 M :axlM, va- _“_"_C_Q:i?.
l.'-L"Q\:. M.‘. - M_l?HM « A ...Mw d
D
‘{'.._41’\_ - < _Mc.+Mw
dx i)

1Y EFFORTS  NORMAUX  JANS [ES LOT7EAHUX

soit un noeud f.z'),. Les cfﬁlorfs bhanchanlh a' Jrwil <€ a'a%.uc.ﬁc

e G noeud poront Aansmis comme effartfo Normauy oaus Les

poteaux
Te Tw
N¢ - : .
L““(T"w"T'-e,)' ok
Conventbwn du &t Fre

N <o + Teackion
Ni o + Lompeession .
RemacrQue & Nous <Sonmeng  ag «Qe; Lalaly Cancecnant e ‘)Qrt;c\ue ‘3-5.Pour

es pPorigques  C.C ot “ALA" s alwls Aot downes o Anncye, .

47




ﬁepar‘hhon des Efforts Tranchants dans les portiques

<ENS Longitudinal
OEISM.E YENT |[sEvse -

NIVEAU | Biens D) | le) [Fopast Pr [Fe® [Fopal)| & [ ¢

A - # - # . - |-
1 B | soge 2151|0923 (2950 || gouq |03TH [-0.461 | a37Y

o 3825 (0923 |L4WE 0666 | 0. 161 |0 80F
[ D - - - - - .

A P . - - - - ~ | -

355,

B | 9cat| 3635 | 0410 | 3505 0.33F  [0.060 |0.4¢7
9 ¢ A2.30% (0.4 [ALF6Y 4.9%3 (0056 |1.629

D 10,019 | .09 |40.919 1.39% |-0m6 | 139§ || — | -

A 4 - # . _ z |
% B 1370 ¢.598 [ 0884 |1.439 5‘9”’ 6352 | o.My | 2966

c A96%4 [0.505 | Wb 14y | 0.068 |1.609

) A1.\40 | ~1387 [AhYo 1257 o150 4351

A . . g - 0 et | o

b llca.6q0 | U2 4563 22995 || S.uyg | 3192 [0.234 [3.426
7 c UM% | -0.023 | 24.26L 3192 |-0430 [3.192

b WAy |- 4531 |0.43y 3015 |-000y 3033 ||

A AS. 2y (AL Ry 2446 | -0.97 | 2406 || 14421123
6 ® 1299 BN (0.8 9354 || 10.99¢|3.743 |-0155 |3.743

c P54 [0ns2 |13.9¢6L 3H3 |.01% |3.F43

b 19915 | ASP 1997 3197 (0.265 |3.452
| A 157 |- Lo [A857L 3945 | g 025 |3.94S 9286 [151

& llogayc B.5% 945 |25 || 13503 |+ 138 |-0.499 |y.333

c Bu1 |44 [29.5H % §3§ [0.093 | ¢.939

D 240 |353% |4 Ho ¢.110 |0.32% |4.y3%

4¢3




A NAN |49 |13 3.8yy |-0.2%5 (3. 9yy [tof6F [4222
L B 102b B3 | A3N [334n8 — 9919 [0y |5 91y

C 3438 | 0643 |30V 5914 | 0414 |6.02%

D 28406 [ 262 | H.LoD 5.024 |0.400 | 5424

A 24 M | 459 [ K543 | -0.325| 4.Sy3 [[42355 2.0
6 B [|195.046]%%046 | A5F0 |F8.016 11437 6.9¢1 |_0.28¢ |6 9%

c 3%.016 (0330 [38Fub 6998 |0.134 (7922

D 31295 | 2.575 B4 dto £.93% | 0473 |6.410

A 23991 |-1.953 | 23.241 Saya | -03H7[S g [[1B.640] 2629

B 1lAy6 383|969 -1 [\N.%2) 217893 o0y |-0333 [8.064

¢ a9 |0.906 M2 $.06% |o45%" |§.219

D 36.65% |2.843  31.\% 6050 |0.S% 2 [7.396

A 23,035 | A3%5 |23.035 $.192 [ 0.4.43 |5.675 | m513|2. 807
/] B 455 90T (45230 | -2 21 |uS 130 2%55- 12495 | 9SS0 | 40.69¢

¢ (§Bo |ed0d- |45 51 40.194"| -0 451 [40.495

b 4233 [-3790 [Ui.51% 9.538 | -0.7%y | 2.533 ]

49




F{Epor‘hhon des Efforts Tranchanls dans Tes portigues

sens Tranversal

[ SErTemE VENT
N\‘Em"fj’f‘lj F(®) [ Fp(®  [t:Feps Frio) [Folt) |t:Fepy
4 e e b .
INE B Wl W S T e
} |l 6156 [ 5013 | 0738 [3038 2929 | 4,464-0370| Alek
! 301 | 01R |3856 AldéY | o330 | 183U
9 ., ’ . - . -
6 y y > , - -
_‘l_ 309 [-0%L6 | 3493 F 1,236 | -0.24| 1.23¢
1 3u9% |.0.419 |3.493 1256 |-0.15% | 123
b 1| 266136357 |-0300 (6351 | ¢ oo 2. %0 |- 0106 | 2o
Ll £.3%91 | 9.3v0 | G.6H1 LU0 (9.106 |2 346
‘)- 3.493 | 0.499 [3.923 1234 | 0.452 |4 388
6 3493 QgL | 4319 4236 |0.299 |1.28
_4_ 613} |-1.35% | 6.11% 2.09} |_o\k5 | 2.09}
1 6.1 |-0.706 | 6.117 2 .09 | _0.442 | 9.09%
M-Lﬁ? T484 |_0.426| 949y J/!6‘61‘4’ 325 [-0A% |3.95%
i 9u4fy | 0426 | 9.970 225 [oavy 3396
6.173 | 0.70¢ | €323 2.09% 0. 24y | 2.%39
6 6.777 | 7358 | J.u35 2.09% | oMb | VoY
1 .25y |-1.9%6 | 70.25y Kawy |-0498 | woawy
1 10.28y | -1.028 | 10.2%Yy Awy | -0.415 | Y Auy
'5 67-‘524 70.28y |-0.395 [ 70.458¢ || 3HE | Lawy | _0459 | wauy
b 70.9% | 0.395 |10.649 KAy {0159 |4.303.
h 7035y | 1.038 | 77285 RA%y [041S [14.559
0 7225y 7.9% [72430| |uawy [9198 |G 9yy

50




Skilsme | VENT

Fr() | Fo(t) | Fapast Frt) | Fo(©) | t=Fepa

4 Bawd 358 |13.08 5805 |11 |6 405
2 13.243 | .4.318 qa.wz' 5X05 |-05% |5.£05
5 :)‘9-1-}3‘0 13248 | -0.507 |13 30.940| 225 | -0.222|5.805
i 3.8 | 0.50% |13.F55 795 |0.92% |6.027F
0] 3.ug | 4319 |14.567 5495 | 0598 |6 A3
3 3.3 | 2,538 [15.186 9.%05 [ 1My | 697
— | 4 1609M | -3.067 |16.944 F 46T | -Auho | A et
1 Ab DM | 4595 (46044 FUET [0 T | R by
3 %Béé Ao |L0.613 (16041 || 36732 | F.us} | ~0.2%6 | by
I Ao | 0673 [46.62y 46T |09 1453
9 A.04f | 4.595 [47606 bl | 0 [$.211
b AoM | 3067 |19.048 F.46t [1w30 [8.89%
1 1474 | -35%|18.633 4129 |-1%$ |9429
1 18,633 |-A.856 | 43.633 9129 |-0.903 |9.129
3 M50 653 | oy 18,608 ]| 4539 ] 929 |-0348 | 223
Y A8. 638 | 0.3 |49352 9129 | 0.3 |IUR
9 18.635 | 4.85¢ | 2049y 9429 |0.909 | 40033
A 48.633 | 5570 [12.20% 2129 | 48 | 083F
4 91095 | 4oyt |21.095 10491 |-2.06% [10.991
1 24. 045 | ~2.101 21095 40991 |-A-915 (1099
’) 196.510| 11.095] _0%0% [24.095 2243 A0.F47 [ -0.41% |10.791
Y 21.095 |0 %0% [41.%3 0149 10.413 [11.204
‘)' 21095] 2.101 [23.903 0149 | 4.0F5 44.866'
b 91.095 | oy [25.436 1599| %.063 |12.95%

51




STisme | VENT
Fr(© |Fa(9 Fagazt ] Fre) | B0 [taFepy
4 Bag [-2.5638 |13. R 5805 | -1NMY |6 4ef
2 13248 | 4318|1348 5305 |05 |5.405
3 P90 1308 | -0.507 |3 28 30 90| 55 | -0.222 |5 805
i 13.948 | 0.50% |13.355 T85 022 |6.027
q Aawg [ A319 |1y.567 545 | 0548 |6 313
T 3.943 | 2.538 [15.H86 9.905 |1y | 6917
— | 1 16,94 | -3.069 fm.wxj Fueq | -AuBo | Auet
1 Ab. DA | 4595 |16.044 FUET [0 T | R uby
'j %_[)66 AGOM L0613 (16044 || F5.932 | F.ubY | ~0-2%6 [T ubT
b Aot | 613 | Ae.6ny Fueg [0 w% |1753
ﬁ A.044 | 4.599 |47 604 Foubl | 0. 3.2
Ao | 306t |19.098 T.ubt (1%30 [8.99F
1 41474 | -3-5%|18.033 9120 |-4H$ |9129
1 8,633 |-A856 | 48.633 9.129 |.0.909 {9129
3 i —oHy |18.658 || 4539¢| 9409 | 0349 | 3109
Y A8. 638 | 0.1y [49.55Y 9129 | 0.3%) |94}
q 18.658 [1.45¢ | 2049y 3429 [0.9%9 | 40038
b A8.633 | 3570 |42.908| 9129 | 48 | 108%F
4 $4.095 | -y.oyd [21.995 A0391 |-2.96F [10.991
1 94,096 | -2 101 [41.095 J0.391 [-A-9F5 fo. 591
3 26570 11.045| 0%t [21.095 SN A0.F41 | -0.41% |10.791
Y 21.095 |0 %0% [21.903 A0749 10.41% |11.304
9 11.095| 2101 |23.93 40199 | 4.035 M.ﬁee'
b 91.095 | Goua [25.436 1391| ¥.06% |12.95%

5]




| 23183 [ b4y |2311y 12433 | 22.235 | 42,453
A WBA3T |-2.%09 [231€3} AR4S3 | Ao [AQ453
3 139199, 23 BT |-o88% | 93483 59.04% [ 1453 [-04FF [1UNSH
L|_ 2318F | 0323 |ag.09s 12453 [0y [AL430
| i 2319} (208 [2S.4ac A2.453 | Ao [43.693
b 38T | Wk 42 |27 629 12.45% | 2.385 [A4$3%
1 WHRY 4649 |y 555 AS\tbo [-2.90% MS.ubo
2 WHIG |-2413 2555 AB-4ko [-452L |4,y bo
3 A41.330] 24999 | -0.9%0 | 24555 || 727 | 45. 4o |-0525 |15.4b0
H WHTT[e230 25445 AB.ybo | 0.5%5  [Ab.ons
_:L W5 | L4\Y [ W93y AS 4bo [A.52L |A6.98Y
b 595 | w643 |29 30y IS\ 6o | 293% [431%

52




Moments Dans les poteaux

Portique Transversal 5.5

(SEISN&

VEN\

33

Nwean RUTER ‘a("‘\ ‘c 52 S“\s.up | M.ﬁg i%@ towm Msut Mm{i
AL = nf._v.,: | /,7 /"’
95, ,‘,[,'/',I,E,f
| ' C ?éo.nq :4%'\1:40% !1@,5‘8 [ 0.25 loam ;0'?96|o%5'1‘
| D o1 9w .'2;"52;{7}12{'_1_ 035 030 feém 0.965 |
I ERER PR R R
: \ ; 1 = i i 1 , i
5‘ I IR TR N R DA
% ¢ loso %1 ’c,fm A.5% iiom 1342 |9.5&? 11579 1’.'
2 ._Dr__'o’sﬂs 7l2,‘%09 6‘2.0'\‘ %345 035 iv‘ﬁ‘ﬁ‘ 17905 !_7@‘;2
Yy N R PR PR PR
, - e e e T e o B
7 6 1|04L ‘_f 4.321 ie*ﬁo 5833 l. 0. aS HM’MG ::18.9.4 2.309 E‘
o “°4‘ _"4‘5“ [e¥o |533 | 045 (134t “324 ]2.309 |
‘: ! D [‘ 044 li tqo Eq%% 3,496’Ji0 49 | 1.0¢% iqfsz 7.9_.;-5-;:
!A o0 uuf; i5é_s'éni;ﬁ;smi';;? 'Evfr%‘o *iffs;: 754521
(A8 {s 49 | 5t 13398 (6028 | 045 | 2001 | 33t 2007 |
W Jie oas | 3358 | 5.407 |4.406 'f 0.40 |1a62 |1.539 |1.%19 |
M e .._i dose | 2 |55% | 032 |17 3955 )0 G|
i] TA{OSO B3T3 | 4664 | 4664 ( 0ac | 1.a% | 2360 193?|:
! b xoqj___f_s‘f%glm:;g, .26 I‘ow 15% | 4.762 |3.405 |
5(‘, iw u45‘ 4054 6?35 ,__5_3}%__"043 1 [ 3926 2.4a4§g
i b 0.8 J 13 1 %_350 | 6006 || 03F |23 !4:39 12 453‘_}}
| 1r hi 0"5"‘] 3.69¢ ]5 430 | 5.4%0 Iro ¢ | 149 2925 !2395 i'
B |05 435 19445 19405 | 045 | 3aax | 5089 |43 |
! ¢ a5 |4 [Test 6137 |ous 1m0 (5719 [Fo3 |
D 045 isuty |3355 ‘63‘9'?4040 | 14 4.91 (3234 |




RGN N]

6146 § O

10.6%81

- 4138

3143

3420

6.916

1813 | o.
A

2313

4.395

3.291

5.321

6754

2 463

3.61%

11.351

4.293

6.94Y

1531

3.1%%

4.3%5

MRt

10.263

it

Ad5 e

2.638

4.270

L2.5%

5535

T.67

M.he6d

4345

5.756

20.9¢5 |

3964

S7A




.».F:‘>L

AB

!

.B-C‘_

D

()

Efforts Dans lespoutres

F’or*fique Transveral 5_5
mumu mvce “e_(.’vm\ M..:‘g.u\ “h&"‘\ T (a_ i“’\cLE " lnw(hm\‘m(& mﬂT Lt) ‘;
Pararararararara
ARV PaArarara
qogg; wo% 0 2049 0t o9 ;“5”*ﬂosgx
PaCdPdrd Pararara
;é“" Pl ,/" e U 2| T ;>’ P ﬁ
H‘i(, G‘WS 0%&0 J},@f* I?. ‘Sc} 1__9_05 j 0231 qo&% ”
PAara IEACAVarard
c.%vfo ‘n,q .,0613 '-314‘8 ‘l‘uu 2104 ‘-0 311 '13.%
5 Haa 'I'Jm't 0%% { 3.35¢ 1&1. WA \‘.’L‘so% ---&“3:‘1 :r-n
3%58 %%‘m *.143« l ess%mau 3,696 10%0 ;_ﬂﬁ
A 4410 ‘3 (,3.0 | oeob ;-'1%@‘-!- |"I%\k% ‘l \:.uu 0\.‘5‘8 ‘ -’\ 043
5620 41 wf 3883 |- 4'3;;', I sszq \mo ’1'\%5 .:ma*
vy 'imn 05%0 .‘ 0’11‘5 1-9 51| 3. %9 L2 6"55 0. 51'3:“:1“;9.&41
H‘JO ‘3 b¥o 0 140 u& 15 } 11&‘) 2.41% 00460”’4 11}

B(‘.‘

AP:.

c.b

A%
B.c.

C-D

AR
A .C

6
I
L
)
/

e-b

5 o 11 905 | 3.3
10°°)q 41 '11(4'0810
“J 5‘3"} C 466 | 0. 4-6(4.
c.qcs 44 %L’iLB%?
11536 1’16 ulq ) ‘5!1*
g‘nu, "-Hm": '0'146
:r' cuS ']; im Qo%
12900 4q %’\ ’\030
1 .49 % 200 10.399

‘G ‘J.oo ’11, ms 5 1’1‘5

55

3 339
7:-’]}.‘330“‘5 .G :FH

A.;.csfa | ks 9.2

4344 141:, 5%%% 'I'H’) | auﬂ
“

;-10604 491:. 5%3 '0%’6
3&0@. r.l‘m 30(,1 011:

1 | pelatoiy
| |
1
!

e—‘a aﬂ |

-5.206 Hzom *;uc. Msa
@:u ‘500‘ 5. 5% " 5?86 a 615 ‘-6’1% I
'Hqs Msa
Lsm, 319 18595 14&8,
Mn‘& 5:0.5@%”"“
.-3',0510 3.%4 4265 'm:S‘
| | | l 11-1'1'2, 3’)6%

’\‘Jﬁ—% i
-’5 (RS |
#339
_3085




A g 4% 045) fu, nn.% 1 4¥4 !-14 553 '+ ‘631’( %%4 i063/\ ~2 7:63
- ! -|

a; GL‘B’I ‘H% ’1‘3‘3? -4.19 | Lw‘;oa 02| mu.nn‘

e OH%' 157&4 a‘m ”-5,393_ nz:. ‘&'14‘1. '1*815 -3 m

o6




Efforts

Portique

Dans les Poteaux

5.5

|
el

| | NWEA !?m&ﬁu' \V\sup

My

Nowm f

A -

=

45}9 386%

1.59%

334‘3 | -3 %C'm‘

P |

T‘ W S |

| 7026 |-1

-~

l
|
1 4. 356
|
335’3

|| 393
!om

| 4:40¢

a. 8.24i2 309
iﬂi@ |2 309

3405 f 3 354
3 = | =
3 ozz | 3345«“

1

| 2:5e
§EL

!,25?‘9

1882 | 1955 |1, ﬂ?
fr.-fa‘ffni;lm ‘

1693 1-04

a 4664 4454

%m

;.;..Ir

|Q364

_! 3.35'0

il '894.21 7‘ 1-9-6

E

h €5% 5. 3.%

8 |

. &

_|

| 1l68¥v ”45 353 I'o' 14%
c ie.ﬂﬁ_m__ 333 | o

6 006

6636 (5.
1 ?2%

|-4340

h
4. 430

e, 1| 9445

A
8_
C
o |
A

C.ﬁ !’ 7 BD?I

4 6‘.430

I’IO 604
’1‘ 5‘%
X200 |42 242

| 9445 -
6793

- 3 q2¢ ._._..,....
|4 .139

i47sz :

D.L’E‘M ” 3 9‘26’

|‘> 089

2.39 |
4163 ! 3.944

13?79

3.043 !4 %3 |

D [535'3 i 83‘;”51?%&.

|35

34 977

13.2%4 |-2.bob]9.

57

.




| 6146 | sm [12.500 | 38694 3.943 13,143 |6.198 |1%.4%5
i 40591 19.691 ’ 99M 11311 || 8 076 4921 |-4.4w [-11.898
i?.m 7.813 [ﬂ’r‘:‘ 18017 4395 (3596 | 1300|5140

945 945 e -9 5301|4399 |30t s

D
A 116754 16754 |13.930 |52.624 %59)3 3.623 3339|2524
| 8 177:957091.957 [-0.010 21321 [l ¢ 940 | 54799 |-5.284 |13.042
¢
D

| 2_;'.__€_.87? W*;SS? 239 13354 4.935 1 4.283 | 1395 |F05%
$.980 [17.308 |-6£59 |-36.3%1 4.856 | 6.307 | -3.368 |-15.6%9

::“ill::“:m::-." et eres o s e ey st o o St 71 S e e 1 et

€325 |10.263 1455 67134 4.270 | 6236 18369 (34183 |

12.21922.593 ’-405’55 AT | 7.622 [ 99242 -6.000 |_23943 )

71094 | 13448 [2.2%3 |20.02 || 5,754 173.430| 1080 8433 |
|’5 944 | 20,5050 |- 42793 s .?3'.%3:’:.J_,‘3:}‘.“_‘3 1313

33




ey ﬁLfI_L.jES 5\}_!;;/;1!,;&5" ;’Eﬁﬁfﬁ

LSl L

=

fadlss




charges vertcaes
Lo calenl, sy M CTlows  Adas e c_\ma‘,\wum dous Soa
poliauen e daik e oliouant une withode odjrodner exposee

dans Sur niafmeds BAEL 15 . Cuk o wikkhede o' ALbTRT QA QuOT

T CEXWNoe VE LA MNETROLE .

fo wakinode tAPoree . opws tonwfne U Quewent X pouL
SUdaines  des pekaoux qui dan Auppertedt .
I wekhode AwRRete O A -
- L mowertn ' inefles ola Soteoux Ment Contbawn® .
- ‘e AT placemeny ‘\m\‘abm\\mx Aoy Hanchers ~e \ont pow
9% en wmbple.
% peintpe  Gwsigh AL Wwagedetas chadue nﬂm\ ek ol dekuminer
Lr momers  de lini®s  down Ba nedioan der vus e we Lenomt
Gmple que des MA Sen Mowwn  emwdnank Q\W onAdice
( trovee dle aﬁo»cﬁe_ Cdmdie MW ek Wawadl de AN | tndie et ) ek
de Jo. naskaner offute  qon Ls Fnamgoas afuiaunn e tupenema
des poteouy obolissant  u mrud wond i . (Maugon ain Tl iuar
dmsite "' ek ﬁxmc,o“ saperisac tndie “n') (Hg <)
On Sebache  de dm-c‘.m_ R dey aMwin S Tawen ‘%\‘d&\!m donl
Y D‘”mf"m 6'04\0‘\».';«; Aon, (& owee whaie * w' ow "e,") Mk
Vw:08 uw e Ve:08 0,
Ow ditache de wime o devws O ou dowews du e appe
du Duangons  Ldids  de hwteoux  de nowkeuwns
Az Ny st Lo nod tonidi oppealiomt o0 X awmnk
Ao lanewe
9




AR08y o daun My ot tes

. 4\‘5;\9-%4\5 N R— -ﬂh\mm QMEM
] [ Lo " Iy Rl
b he xn/m [
A .
T /‘F\M Te . w33
i t
155
=

Wt et z:Lo.wf ok fzewmement tdpactia por une unds de Reagiornn
x Lo owtn de Cbane.‘nt (qer sur La Wowes de droilz)
G b chosge nantie aptlioud fou fa Yove de guuche a o ditwna
aw  Au ntud de Togpud (Ge | o powr Lo aver de drota) .
S . % cle TG, .We a\t.% TN Qe

by vl de W (Ku ow Ke) Aamt Ao wnezs 45 e chelle '%umlt’{an-

-oelle own -%:wxd}aon Sua i‘o.)i;?er’t. %‘_ (H‘\. % o %) ;

-—

wy Te , T, Ty » Ac’)-:'\nomom‘\ res peclivewment Jon o wnens

g}

clumltf'iim A 9.0. M\Itlt de oﬁomc.\ﬂt ) hﬁw&e': n\z Afo.\h. ‘ch.‘f;oﬁm
m\)&'\w [ = Po‘ce.au \'v\%;,r\‘m..,r

(05N pose :

{.‘: rb'.‘- kw *‘Rt‘*Ks*kh
Cdu wowents  down fy ectiows c;omo&uwu (nun Qe W}M\A‘t

2 Lot olssn\ue

60




- A wuw Jde j.'nJﬁuL Swaun o Kok de :ka-ucjm.

Muw = M 'ISD: LMy (Al K

~AL e de Y a{:?m. ows Ja. Kavee de Qa0
Me = W k"-)

- N m:{ww;_ Jan doule, Aoy Jo potesu M‘{mm
Moz Ko (Moo M)

- Au nw %u\auimr du /\a‘anda.u‘m.ﬁn Jt)o\:e.a.u fmw\'w
N“ - % (-ML"' Mko) i

-Remor o

- Pour Doy Thavees de Fie , Ay ;QN-DBQMM -%\cﬁ.\m revnk
DOwWh Lo Qi %nmthm\ Qe R

;.o.‘. )fﬂ.u aNec { j\:O.% . Kp‘*.ky\ > A5 H&

X A_ KsakKa
148 Ke

AANon

-?-l(_ % x P.c, aNeC

X048 A Koy Kn > 4.5 K

X s A. KasKn
?‘5 Ke

/A non

- Sor vadeong dus wmowmensy  Sowy s sdiown Aawogtrmw:
?JMA.MEMM &wm‘,\t 2ot araladden Aous vy Taoueen

J\'.MEUMM QUMM oon powr Duy Fourts de Tive Saws
Lowsoks . Pour L, Kowtey de cive Auec  Cowsole | Aoy auleuns

des  wmoweuts AW Lunewk -

61




- Mey~ Mlaq (4- E‘.) + My, K_':.:
D

D4
| |
- Moz (W, - M) . ke L, £2) - bwa 4
S 4 ( (¥} u) _E:' L, = 7 3 '
hy, |

. MM - ( Heq - Mw* . E;h_‘\.
D4
Avee © M, Nalea absolue du womewt moskalome de Ya Congole
de 'D,.[ o..ppwi. A

‘2
s Mgy (q, b > + D-Jz T Ke Qe) noeud -
3.5 dtad 4

- Pour Ju fnavenves | We WMy, vk neaeTi s

- Pour Jan poteowx , la %o.cx Kundue  du Fromgom maperionc b
v G Goopowdsut B Do 4w ofaude  do lums absolue
Me s My o S dae Kewdue Au Jaowpow m%én‘mr uk du ole

U‘onsé .

I/ DETE HMINATION DES EFTORTS TRANWHANTY  DANS \S5 PouThRs =7

EFToQTS NoAMAUX DANS \Bs VYoTcAux .

Pon ram L odlon | 0w me 4OL whak  down Jon olnls Ses f-ﬂ—nb:
Manchaml dous W pobecss i Qe dea '%‘T“L’ MOCYOW X douns
ds poute,  (BARLUEY  Acticle foa.g.1).

NS %L’Qa Inomchombs doun S '?oxﬂu_-, Mnk donnes 2 %mncﬂmr\
62




A womens  aux ~otuds b Comnaiaont. Do Yhanel &&QWK,

Me
Te Q = M!.-Mu.) ¥ 9 \ﬁ"
VI [(TTTTPITIIIL
A _q%,‘_ﬂ‘-_ﬂ‘“_“ le ] _vL
Q
Me
Te = v ’)q 2 My
| 7
T = k R

S«Ua 'ﬂn\o Xr\-o‘vxc.\\a\r\ko o %ﬁ»c\ﬁt ck.,.o‘. Aot A\MM LIV mv\t m“g-m
Lomwme. %\k ot  <Sows LW bsteow  Avwa ‘m?dacmt.

[N
Ne: 1Tad 4 1 Twid (Pl‘\uit \'\lfw)\j:z
Twl

T/ DETTAMINATION DES CRARGES REVENANT  Aux PORT\ QUES

7 oy ﬂ‘
S ~ / M
& wode de Trongmistion  de c\ko.i'c’h% Q.od&‘;sav\to 9 [
s A dollor Nen Qup ?ou\/\s ut debarwine, —f - - I t’

Ao S .Qiaq.m e \‘u'p\,ufe. (f-"b.g )

Et:ur L QnD.u.»ﬂ_ Jpro\“nﬂm 'JJ-') daox%u ’ \lL// H_,_ 1

.‘In.(.c\ I 2 ‘\q WA a/ - \/ - (g'i 9
nOXuQM.o 2 fa\wp{?a'\.o -Qla somt ind er.ud ra %

—oa dey d.m% Ui farrner éﬁuLVo.\_ﬂ-v((.lg por UL de -Qanoo—uw
ol Roubwe onoduidumoly, - Rorta Ay

,c\'\a.coan uml%wmc :o\.u;xa\.tv&. pour Lt tolenl AmcHN'Q Lranchank
2-'- l_("— i;-) - (4- %)-‘Pn] -

63




. c\\nh,osy, uvxi..)%qrme. ’o.ctu:.wo\\,tv&n. pout (VR PATIRN QDB WowenT, %ﬂu\n&“om'\'-o:
" X
Am = % ‘:(4- if-) Asw + (4- %—\ Q’-‘-] :

'R’l.w"— -D.’xg = Q’L

(1) 5 Az a ke (40,
bl Poulier Kousutrsoles porkal Ay

- Troneh vnlecwadialice :

1
C\‘: qM; q. ‘ZJQ.'J‘.;
7 U

-Troaner  de pive -

" . 7_127:{_
qr* 9n= q a7 L ’

N.B LE} Volewrs Sonnees Ak Concerne le ’Po("\;_o(ug V'S—Eh

- pour leg
porU-a\ues. e.c ek "AA"

/
. des Voleurs Lowd donnees oy oavnexe

64




charges et surcharges

65

Portique 3.5 Porfique 6.6 |
L«wem TRAVEE (| Bk \m) | By CEln) | AmlElm) [ ApCim) || Backin) [ Prltim) [Anltin) | Ax(tin)
9 c-p ||165% [4.58F [ends 0.4%5 0929 2929 [09092 |o0092
;“8 c-D (1235 | 1.24S [ 4.3 [Q.3 013 0% |0162 (962
-
Ad |l — - P = e - - =
7 g.c |l 1500 |AFoo |0.3%0 | 0.3%0 0900 | 0900 [0S [0.%5
c-d [[124S | 1.9 [ 3P4 [ 03R 0.929 |09%29 (0162 |06
b A8 || 4136 | 1136 | ©.291 | 0.291 0_;;31 033¢ | oG | 04wl
¢ B-C|{ 1136 | 2736 [0.291 | ©.291 |[ 0438 | 038 | 0G| 914K
1 CH |[MMH [119%6 [0.291 |0297 || oY | 0.3 [0AuR | 0.5
Portique c.c Portique aa |
WIVEML [TRAVER [ Pl i) | Pr(hlm) [Qlkim) [aryleim) ||| TWWER TRATEE] fiu el ﬁrCHh]clan:%&d
”0 3.4 (1313 |13%3 |00 |0.20L A.2 || 0.909 | 0.409 [0.46y onb—u:
1-2 (|2.294 :v.iom 0212 | 0.afy 6 2.3 |03 |04 [0459 0157
-3 |l2.out | 204t | 0.2044 [0.246 j 1.2 |[0.80% 0%y [0y 0.6k
3.4 || 0oyy | 0.994 |0.09y [0.294 2.3 ([3¥7 [0A99 j0153 [0.15F
W9 [l owt [ 2008 | 0206 |o.2uk Lh 1.2 [[1.663 N.260 | 044y [0.144
£ 156229 | 2.99 o282 [o.2v2 A" 23 e oo MGJ
/ 1.2 || 1.%0 | 1.9%> |ou483 |o.m93
3.3 || 1.43S [1.6FY [ oud  [9.4%1
3. || 2294 [ 094y | 0294 | 0.39y
w9 |l 1.63C | 1.6FT o3 | o.M
L_ 5.6 || 1.9b0 [ 7.160 | 0,493 [0.493
‘ 1.3 |l 2951 | 2.051 | o556 [o.5%C
23 || 143 [ 143 | 043 [0udY
l T [[09%y | 0.9% [0.29y [0.29y
'I k-5 [ 1635 | 1635 [ ouda [owrn
) S-6 | 1.051 [9.05 [0556 [9.R56




Caractérishques Gépmetriques
Por*tique Tmnsver‘sal 3.5

“\‘imu m;'u-all Q’u(“\\ ‘QC(\“B 'Bn\(m) [ 3[\1'\)” w(}o“)l KQCIQ ) kn(\oa)‘ RSI\OG)j D(loq') | Jl

o |0

9.069 ‘I__{!g_."@,m

.09 [ay 625 |

&1 0 10 ] 0 o o 0 ) 0 0

: 5 |1‘0 ! 2 %%0 1\ 2.6ub ‘l 2352 I O | 5536 ] .04 | 9.069 22 636

0 a0 awe wm sl 0 e se e
N

o o J o lo
g

l
§55¢ | %oc% 1 9.080 | 29.250

o _3_-_99?__‘.' 3.068 | A%l |

556 i o %e&% | Au.6eS

0

0 la.%sz\ﬁ 0 42903 0 | 4063 | 2149|0206

2353 2352 || 11396 | 514 | 5069 | 22143 [ub3aL

| 674 [ SH4A | 9069 92143 42840

N [— ____,{

i

|
2350 | 1362 | SH4 | 0 [9.009 |23 Beows| |

Ao 364k 935y || O mqaa g.08l qggg !a,ws .'”w

- ] s e st et e SR |

2400 | 1.35% i 2.35% || A9.539 | 5314 121 143 uusl 62.539|

‘ 1%00.1%:1 }.%b | 5414 | 5Hg |22 '43”.1:»3 ].,5 H4 |

S O —1 m—-—-——~-—v”

ni . -
O i 1 ’592/ I L '5521 “ ‘3 ?r4 1 o q 069 ‘3 0&9 ‘50 Oo@ J.

‘:Amo i ‘l."a‘i?.r 3, 352 O. |'12 903 9 069 90_693‘;044 08’\3/

| ol
‘, 1
o |
[
u.m l 2500 i 35| 2, 352 )42 1«51 5,14 zz,u.a' 22,143| 6
f < e 4 !
: & |
: : I
i

Y
8
7
6
T

1 %00

6
2% L3 | 238 Sml57“f 2,143| 22,443 | 33, MA|
o | o ‘zm 232 5T 0 13,03) 22,43 59,000

§¢,~n:@:,?cfn‘_w J’;Oin;w;y?g:nicpgp an@yvp

66




L 4.240 | 2.%[Y ;21.%61;

| © m ‘Ko'ﬁ q 0&9 05 %9 3)\ 04.4 0 34?J ]
| s | 22448 22443 £12.19

1
|
|
|

|
518 | 34 9.4a3 ‘11443‘06.144

. 9.900 !1-351 2.35%

|

| 2900 | 2350 2352
I I

[

5.4 | o 7_9, 4¢3 'n 443 | ‘)‘0 000

: 0 1551 [2'5";2,

4.240 :1.352; 2352 0 42.01075 q,oss qosq 34044 0-‘642/

2800 | 2.35% | 2.%5% Aa'ne 5114 | 20043 | 204443 | G2.T49

2800 1.3% 9.5—)‘.u -37:4 5.‘1\4 9.3..44-3 22443 | 95 T14

0 2.35% '1362, Il 8.T4 o '1.1-\4-3 9.144‘5 Sﬂ-ooo

" I bl tert 'i‘ ""'“..Z._’.’.LZ‘..Z.:Z e s i Pembenimsibperep ety

4140 239y [ 3L | 0 42003 | 9.069 GTE? 1%105 0-836‘

l
; I ‘‘‘‘‘‘‘‘‘‘‘ e i
2 .900 J 2355% | 3468 xz w, 5144, 22 43| AC. 43‘5t se 642,

g‘l%aolmbsu 5.468 bT44 1‘5T44. 244’5|A54%i50a4o
I N

o jq,m 2 157"4 0 [2m3a0438 ag20]

67




Efforts dans le Portique 5-5‘
SOUS G

NvEAG Notud l Qw(rn\ [ R‘e_(.m\ le | GaC. Mw We Mlw Mt_‘

f i

Hn

\
\
\
\
\
\
\
\

w;rg;vif’icﬂ;";veﬁgdﬂ;>?
Y
ﬁo \ \
o
| _
w0
O
2\ Y
o
>
o
o YolN
u
& AY
O e
i \
o
(<)
KT NN G I N Y
=
>
Q ]
&y i\
FN
- _
-
19 i
o |
A
o ‘; 1
™ \

o
o
0
)
o
=~
>
(o]
(]
b
>
o
_p

) 4335 | 0 Ak | 0 | oFH

-
|
s

TE e le 1 1w,
= o i
= €
=
o
S
B L
. —
~
(od
o
o
R
8.}
q
(=4
=
oS

® » o 06 ® » o @ ®» > o 6

4900 0 AATG © 1.0%5 i ' O"' Q%L ,'0

H
i i

<
=N
o
o
>
o
A
—
o
o
1o
-
W
Q

4158 | 2800 | 4.47¢ | AATL |l 0.448 }4035 ,a..suy

’ o lo%o% |

l
b
|
}
9.8%0 |29 | 45e0 |42%5 || A4hL 4.1!44 AML 4226 ioo(a%
S
[
|
|

%o | afos | AATC | 44T6 || A0S | Lod4d | 4673 | 4053

49716 | 2900 | 4416 | 4176 || 0435 40@5 { 0.367 | 1006 ‘ ‘
2900 | %0 | 4476 | 4176 || 40% | 4.05% | 40TV | 4059 |0
390 ! o 1136 | © 1095 O .1 4019 |+ O, ¢

”Z\ | C {2500 | 2400 | AATE | 44T || 4095 4051 Ao‘%&, i4.059
1 ;D | 190 | 0 | AATL | O 4085 | O 14549 1o E

0‘30% i;
| OOG%

-ﬁo? 4' 03|

oo |




;U"P =

||

A i | Sl ki Il
AM¥ | © A05 | 0 Aoi4 | o |-01% |.0243

69




9
!
7
biz
)

H

I n\v EAu notu D n 9 uC‘"ﬁ

e

|

Efforts dans le Portique

SOUS Q
Qf-

E -Qe (M\

HET

—

-

| 2%

9

-~

55

|
H
| SO e

0.3%0

05Ru
! 0

D.36S

0,36

i T
02041' ) .

0.067 au‘l

—

Qlﬁ?

0.294 10194

. aﬁﬁA !Q&ﬁd
P ! eSS 1 WA
G194 i

0. 26‘1

D 0.26%

01‘)4 0

AW o 0
i&l?4

£.053%
0394

0.16%

8056

0.361

, o,osa “

|

1

o !
J 4, i‘-ﬂ&—

0. 16&

O

. ":fi:"‘?! frtfotibimiebinitot et s Medtpametnitass i ,+ RTINS t._:"_':'_' Prtobtestarsteg T P tess et Herbeeepesttbstiys ettt

oo%o

i
‘|
e
c |
: i
5 aﬂu%

0.201 | 0.291 &25%

o ersfo=?> §<7é P> > ic’?ﬂ ?ﬂ'?’ 3° | PO (Pl | | e 0 °’f>

1' A QS‘B

\I 1%@0

...! SRR
” ijﬁﬁ

°2G%

|1

I

| 0 I
S | -

()

*w‘"atiea"

%oo i 0.‘204 ; 0,294 0016

i
2

‘L‘EOO g i 0.1% o.'i‘)f\ azé,‘&

o | gm |

o .‘26‘2

AR 4.‘_ '_““":_'"" e — - 1

0

70

i 0. QBA
I...._‘. a E I

!O.QH%D

5 o | 09N

e
|
oic#

ozsu‘ 0

o %&u {
. o _
[5) [ .0.93¢ | -
Tttt htesie E e
o
|

22

0
foﬂ%ﬂ

! 0.00%

‘oo%o
4 OD4L+
L 90S
5-0065

_.0.0‘5"3

ﬂ
[,0026

03 |

g0 |

D001 §

%aolb :
ioﬂﬁbi

509aé .

a0

Ion46‘
;ad?S

-0.00%
‘5055 ,

~0.006 ¢

S
oa’b |oiuc,loo§5 9015 ‘
. 0164._0003‘-0001‘

; _9.055 _0.665G




A i o

0.294

0.06%

0 |o0094 |.00% |-c016

2800 | 9.29%

0.2M

0.26%

00719 | 014G | 0085 | 0.095

0.294

D.260

0263 | 0.964 |-0.003 -0.693)'

> [ 4o © | p1N

|02k | O | .e.855|-0055 |

0.294

K 05%

O 0094 _Q,o.‘lé. -0.036

A
6
c. :i-l-;,‘ie@i L.“ﬂaa} 0.294
A
B

| 12%y | 2300 | 02941

.91

D.2¢%

D.0T5| 0.24 €| 0.085 [0.085

| a,%00 | 2300 | 029

0294

0.26D

0.26% | 0.264 | _0.00% |- 0.005 |

8o | o | 0291

0.k | O |.0.055|-0055 |

I o Ao | O

0.294

D053

F
1

| 02YU

0-26%

o} 0994 | 0928 | _0.024 [J
il
0.0 | 0. Wl | po9y | ©.069 ]

4] i i
14296 | 2800 | 0.494

e f;zgﬂo | 2.80D | 0.291

-
1 0,294

0.159

0267 | .280|~0.004 |-0.083 l

! - +
D [ L3001 0 | 0794

R St W

_0,062;{ 084 !:i

71




Efforts dans les Poleaux
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Portique Longitudinal-A—A

Moments Dans les Poteaux
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Efforts Dans les Poteaux

Portique Longitudinal A_A
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Efforts Dans |es Poutres

Portique Longitudinal A A
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Moments Dans les Poteaux

Portique Longitudinal C.C
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Moments en travees Portique longitudinal C_C
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Moments dans les Poutres Porkque C.C
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10 CLS
40 PRINT"#*%* fiexion simple *»x"
S0 PRINT
0 7
20 FC=2%
130 FE=400
135 YE=1.5:Fbu=.8%FC/YE
137 ¥YS=1.15:FSU=FE/YS
140 IMNPUT"acier naturel ,ecroul (n/e)"3;C$
142 E=200000" t ESL=F5U/E
147 IF C%="e" THEN ES5L=ESL+.002
160 INFUT"SECTION RECTANGULAIRE,EN TE (R/T) ;s S%
170 IF (Ss="R"J0ORi(S%="r") THEN 720
180 PRINV'GSECTION EN TE: DIMENSINSY
1920 INFUT " R=,,.."iE
200 INFUT " BO...=";BO
210 INFPUT " H.o..="3H
220 INPUT " HO...="3HO
230 INFUT "enrobage c=";C:D=H-C
231 [nFUT"gonnees correctes oul 1 non O";J
232 IF Jd=u THEN 120
240 MT=B#HO*FBU* (D-HO/2) 1 IF MU<{=MT THEN &350
250 MT=(EH-BO)*MT/B: U= (MU-MD) / (BO*D"~2%FEU)
F2O ALPHAR=E, 5/ (3.5+1000#ESL) : UR=., 8*ALFHAR* (1—-. 4%*ALPHAR)
340 IF Ud=UR THEN S50
350 IR=D* (1-.4»ALFHAR)
360 1F ZR<=D=HO/2 THEN 440
30 FRINT "SECTUN EN TE B,H.MU"
390 B=LiH=H:M=MU: GOSUB 77
410 AC=(MU~-MR) / ((D-C) /SIGMAC)
420 AE= ( (MU-MR) 7/ (D-C)+MR/ZR) /FSU: GRTD 1230
460 FRINT " SECTION EN TE BO,H,MU-MD
470 B=HO:H=H: M=rMU-MD: GOSUE 770
490 AU=(MU-MD-MR) / (D-C) /SIGMAC
00 ASi=((MU-MD-MR) / (D-C)+MR/ZR) /FSU
510 ASC=MD/ (D-HO/2) /FSU: AB=AS1+ASC: GOTO 1230
560 FRINT "SeECTION EN TE  BO,H,MU-MD"
S0 B=HO: H=H: M=MU-MD: GOSUE 770
S0 ASL= (MU-MD) /Z/S1GMA: ASO=MD/ (D-HO/2) /SIGMA
6510 AB=AS0=A51:AC=0:60TO 1230
650 PRINT "SECTION EN TE  E,H,MU"
660 Bl H=H:M=MU: GUSUEB 770
LHBO AB=MU/Z/S16MA: AL=0:6G0TD 1230
T20 PRINT "SECTION RECTANGULAIRE: DIMENSIONS: "
T35 INPUT "LARGEUR EB=";B
T40 INPUT "HAUTEUR H="3H
745 INFUT "ENROBAGE C=";C:D=H-C
TAT INFUT “MOMENT ULTIME ="gMU:MU=MU/100:M=MU
748 INPUT "DONEES CORRECTES 1 OUI O NON"3;J
IF J=0 THEN 120 i
FRINT
GOSUB 7T70:GOTO 1230
‘  MODULE DE CALCUL DES SECTIONS RECTANGULAIRES
U=m/0L/D~2/FBU
ALFHAR =3.5/(3.5+1000 ! #ESL) 1 UR=.8*ALPHAR* (1-. 4*ALPHAR)
‘ TEST SUR LE PIVOT
g10 IF (=UR THEN GOTQ B9O
815 ¢ FIVOT B ARMATURE DOUBLE
820 £0 =(.003%+E£5L )% (D-C) /D-ESL:ES=EC: GOSUB 1130
835 SIGMA=5]
Gag ZR=Dw (11—, A%AL PHok e MR=HR=D 2% FBUXE
155 IF (S%="T")0R(S%="t") THEN RETURN
0 ADs (MU-MIDY / (D=C) /S TGMALC: AB= ( (MU-MR) / (D-C) +MR/ZR) /FSU

entree des donnees

~l
B
0

~) ot an
200

bl Bt et Bt |
ud
n
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te0 AC=(MU~NH)/(D"Q)/SIGMAC:AB=((HU—HH)/(D"C)+HR/ZR)/FSU

80 RETURN

8390 ALFHA=1, 25* (1-S0R (1 -2#U) ) 1 Z=D#* (1—. 4+ALFHA)
=, 186

1000 IF U«
1015 PRINT

THEN 1083
"pirvot b armatures s

1020 ES=,0039* (1 /ALPHA-1) : GOSUB 1130

1035 516MA
1040 IF &
1050 Als=p/

=51
L) OR (SE=T")
Z/316MA: AC=0

THEN RETURN

1070 RETURN

1083 PRINT
1089 SIGMA

LO9O IF (C
1098 IF
L1000 AksaM s

(5$="t ') OR (3$="T")

"orvoto a”

=F Gy

=" )0R(Ce="e") THEN SIGMA=1. | *FSU
THEN RETURN

Z/STOMA AC=O

1120 RETURN

1130 ¢

MOdL L s

fdaes contraintes

1140 1F (Ce="E"IOR(CH="e") THEN 1170

1i50 IF ES <= ESL THEN Sl= E#ES : GOTO 1220

1160 SI=FSU:GIOTO 1220

1170 1F ES J=.7#£SL THEN SI=E*ES:PRINT "s21=";81:60TO 1220
1179 S=, 7*Fou

11BO S=5+.5

1190 ESL1=G/E+,823% (5%] /F5u~. )5

1200 IF ES19ES THEN 1189

1210 &1=8

1220 RETURN "

1224 FRINT

122G “#¥#4  racgulbtats  s4x%

1235 FRINT Y armatures tendues ab="sAE* 1 0Q00 ! ; "cm2"
1245 PRINT " ariratures comprimees ac="; AC*10000!'; "em2"
1250 PRINT

1260 PRINT " armature de non fragilite "

1270 AF=_ L3ExdeD* (L 6+ 06%FT) /400

1290 PRINT "af=";AF€10000'; "cm2"

1300 PRINT

1320 INFUT " voulez vous verifier a 1/.E.L.S. (D/N) "3 Vs
1360 IF (VE="N")0OR(Vs="n") THEN T47

137G CLS

1400 FRINT "#x=% verification a L'E.L.S #**%%"

1440 FRINT

1450 =RINT ¢ entres des donnes

1852 InFUT " AB(cml) . ..="; Abt AB=AB*. 0001

1924 IaPul " AT emI) L .= Al s mCEA0x . 000 ]

TAOO TNFUT YMobkOTM)=" 2 p M=M/ 100

1570 INFPUT " coetsfrcient de fissuration ="j3N

1675 TNPUT
ABLE":F

1685 S 16MA
1690 G F
L 700 FE
-l 705 S1aMA
LTOT GOTO
L7100 IF FE

v —
LT

"ORT DE FISSURATION 1 FEU nuisible

12 PREjudiciable ,3 TRES PREJL

HA= o=k ,

GOTH 1BOS, 1700, 1710

*2/3 4 190%N THEN SIGMASA=2/3#FE:GOTO 1805
LA =1S0*N P GO0TO LB5US

1510

/2 L10#N THEN SIGMASA=FE/Z2:60T0 1805



1710
g e
1720
1805
1810
1815
1820
1830
1844
1850
1d60
1870
1380
1500
1710
1720
2000
2010
2020
2030
2040
20460
2070
2090
2100
21159
2130
2140
2150
2170

2195

IF FE/Z < 110%#N THENM SIGMASA=FE/2:G0TO 1805
SI1GMASA=1 10%N

GOTO 1&10

GOSUE 2000

SIGMAB=M=Y/I

1F AC=0 THEN SIGMAC=0:G0TO 1830

S1GMAC=M*x (Y-C)*15/1

SIGMA =M* (D-Y)#15/1

PRINT "#**%%x% resultats ®¥%xx*!

FRINT TAB(13) "cent.adm."; TAB(30) "cont.ser."
PRINT “betan";TAB(13);SIGNABA;SIGHAB;"mpa"
FRINT "acier tendu";TAB(lS);SIGMASA,SIGMA;"mpa“

FRINT "acier uumprxmes..";TAB(13);SIGMASA.SIGMAC;“mpa“

INFUT " voulez vous reffaire (01/NO)";J
IF J=1 THEN 747

eND

’ FOSITION de 1’axe neutre

DE=15% (AB+AC) /B:E=30/B* (AB*D+AC*C)
Y==DE+SER (DETZ+E)

[F (3%="r")OR(5%="R") THEN GOTO 2140

IF Y<=HO THEN GOTO 2140
81=(B*EO)*HO+15*(AE+AC):91=BO/2
Cl#n(B-&O\WHO“2/2—15*(QC*C+AB*D):DE=81A2—4*91*C1
Y= (—B1+SOR(DEY) /2/A1
[1=bB#*Y"~3/3-(B-B0O) * (Y=-HQ)"3/3
IEzlS*AC*(Y—C)“2+15*AB*(D—Y)*2:I=11+I2
RETURN

IlsB*Y“B/B*lS*AC*(Y*C)“Z
[2=1S%QE* (DY 2: I=11+12

RETURN

END



10 CL.S

20 EPRINT  “*sxex#% CALCUL D/UNE SECTION RECTANGULAIRE *#*"
A0 PRINT “#*%x%xxFLEXION COMPOSEE**%%%%"

40 FRINT

50 PRINT "ENTREE DES DONNEES"

6O PRINT"CONTRAINTES CARACTERISTIQUES EN (MPA)™

70 INPUT * FE ——— ="3;FE

80 INFUT " FC28 —-— ="3;FC28

90 INPUT * 5AMA .B ...="3;YB: FBU=.B85%FC28/YB
100 INFUT " GAMA .S ...=";YS: FSU=FE/YS

110 INFUT " ACIER NATUREL OU ECROUI (N/E)";C%
120 E=200000' 1£5L=FsU/E

121 IF R$= "n" GOTO 10

130 IF Cs="E" THEN ESL=ESL+.002

140 FPRINT "DIMENSION DE LA SECTION EN (M):"
150 INFUT "LARGEUR B...="3B

&0 INPUT "HAUTEUR H...="3H

1760 INFUT "ENROBAGE C...=";C:D0=H-C

180 PRINT “"SOLLICITATIONS:"

190 PRINT “MOMENT ULTIME EN (T.M):"

200 INPUT " MU waeees="3MU:MU=MU/100

210 INFUT "MSER +e. .. ..=" i MB:ME=ME/ 100

aon PRINT "EFFORT NORMAL LIMITE EN (T)z"

250 PRINT “TRACTION (N<O); COMPRESSION (N>O)"
D40 INFUT ™ NU wuesesse="31NUNU=NU/100

250 INPUT " NSER «.....=";NS:NS=NS/100

260 IF NUSO BOTO 830

270 INPUT MCOEFFICIENT DE FLAMBEMENT K="jK

280 INFUT "LONGUEUR DE FOTEAU EN (M) L="3L

290 LAMEBDA=K#LaSaR (12) /B EO=MU/NU K1 =6T7*EQ/H:K2=100
295 IF K1 < ke THEN E3=K1 ELSE K3=kZ

300 IF K3 * S50 THEN LAMAx=K3 ELSE LAMAX =30
210 IF LAMBDAXLAMAX THEN P40

300 (F .2 » L/250 THEN EA=.2 ELSE EA=L/230

TG [F EO/H». TS THEN 350

340 GAMAE=1+.2+« (LAMBDA/30) "2 3 GOTO 360

3150 GAMAF=.835*LAMBDA™Z/ 1500

T50 NU=NU*GAMAF @ MU=GAMAF *MU+NU*EA

70 MUA=MU+ANUX (D=H/2) 1M =MUn

380 T1=(D-0C) *NU—M :Tzﬂ(.33?“.81*C/H)*H*H*2*FBU
250 TR=( . S=0/ M) #Beb 2% BU

400 IF T1,=T2 THEN 730

440 REM SECTION FARTlecLeMENT CUMPRIMEE

44% Pl

450 =M/  heD ZerbU)

460 AL FHAR =5,ﬂ/(3.5+t5L*1000!):UH=.8*ALPHAR*(1—.4*ALPHAR)
470 REM TEST sLuR LE FIVOY

480 1V U<=UR THEN SS90

490 PRINT "FIVOT b ARMATURE DOUBLE"

00 EL= (3. S, 0G1+ESL ) #(D-C) /D-ESL: ES=EC: GOSUB 960
510 SIGMAL=SI

500 ZR=D# ( (—. 4*ALFHAR) : MR=UR*D"2 *p*FBU

30 AC=(M=MR) /7 ( (D-Cr*5T6MAC)

sS40 AS=((M-MR) 7 (D~ -0y *SIGMAL) +MR/ZR) /FSU: AS=AS-NU/FSU
550 GOTO 1060

O ALFHA=L.25% (1-S0R (1-2+U2)



00 Z=D=x (1., 4*ALFHA)
ol IF Ua=,186 TAaEMN oo
&£20 PRINT “PIVOT B ARMATURE SIMPLEY
630 ES=3.5/ (1000% (1/ALFHA-1))
&40 GOLKUB 260
&H0 5TuMAa=S]
bhaHD AZ = M/ (7 #SIGMA) : AS=AS-NU/SIGMA: AC=0: GOTO 1060
CHB80 PRINT "PINVAT AY
AP0 SIGMA=FSL)
TOO IF Ce="E" THEN SIGMA=1.1%*F5U
210 AS=M /(247 156MA) : AS=AS-NU/SIGMA: AC=0
T20 GOTO 1060
750 1F Ti¢=T3 THEN 500
THO E3=7+E-3:005U8 960
TTOQ SIGMAC=S1
THO Al (M- Ex i F RO (D-H/2)) 7 ((D-C) *SIGMAC)
750 AD=( (NU-B¥H*FBU) /SIGMAC) —AC:GGTR 1060
8OO AE:O=H13(.3ﬁ?+(NU*<D-C)—H)/B*H“E*FBU)[(.BST—C/H)
g10 EC=.000% (1+(1.719-4.01#C/H) *SQR (1-K 1)) :6G08UB 7260
520 SIGMAC=5I
B0 A0= (ND-F T*SxHeFRLD /STGMAC
4O AS=0rLOTH 1060
A50 E0=MU/NU: Edz=D-R/2-E0
860 1F EDC=H/2-C GOTO 890
870 RKEM SECTION PARTIELLEMENT COMPRIMEE
S0 GATOD 440
890 FRINT “SECTION ENTIEREMENT TENDUE"
QOO F=l
P10 Ew=, 01 S LEMA=FDU .
Y20 HC;HBS{NU"fﬁh/(D“C}fFSU:HSgﬁES(NU)/FSU‘AC
P30 GOTO 1060
a0 SRINT "CALCUL AU FLAMBEMENT EST NECESSAIRE"
GLO REM frwas et nrdnw*#MUDULE DE CONTRAINTE #3#%%%% %% %%
QPO TF Ce="E" THEN 1000
930 IF ES<=E3L THEN S1=£*EZ;RETURN
Gon ST =FSi RETURN
1000 IF ES:=. F*ESL THEN SI=ExES: RETURN
1010 G=, T*-5SU
1020 S=H+ &
{ORS EG1=G/8+, BZE® (S/FEU-.7) "3
1040 1IF Fol<[ES THEN 1020
LOSO G 1S RE TLRM
1060 PRINT “xssxarrx®RESULTATO Rtk xxxkx"
1070 FRINT
LOBO FPRiMT AaRmaTeRES TENDUED AS=",AS* 10000, "CM2"
1090 PRINT & ARMATURES COMPRIMEES AC=" AC* 10000 !, "CM2"
1120 1F P=2 THUN Bifs, DasfeDs (L b+, Q6%FCLEB) /FE
L1A0 Y Psl THEN BT=paH 4+, 0oxFC26) /FE
{140 SRINT "ARMATURES MINIMALES: Y
1150 CRINT TAMIN=" 1 HF*10000 P CM2Y
L1360 INFLT "YOULEZ vOus REFAIRE (Q/N2Y,R%
11w JF HEoMgY THEN 120
{200 TNPUT "voulez vous veritier a els (o/n)";R$
1216 IF Rs="n" GOTO 1730
1220 PRINT "veritication a 1L’els”
1230 FRINT "donner les sections adoptees"
L1240 INPUT Vasioms) ... .="1A5: AS=A5*. 0001
1250 INPUT Mac LCm2) . e . ="3AC1AC=AC*, G001
1300 INPUTYCOEFFICIENT DE FISSURATION: "3N
1210 SlomaAaRA=. HxF000
315 E=MSsnb
1250 1F FE=2/301050%K THEN SIGMASA=FE=#Z/3: 60T0 1370
1340 S16EMACA=1II0EN
AA70 IF (Nwc enD E3H/&) THEN 1510



1390
1400
1410
1420
1430
1440
1450
14460
1470
1480
1490
1500
1510
1520
1530
1540
18500
1571
1572
1'5c3
1574
1575
15746
1610
1620
1630
1640
16590
1660
1464465
14670
1680
1690
1692
1695
1700
1710
s G U !
1720
1730
1390
1400
1410
1420
1430
1440
1450
14460
L1470
1430
1490
1500
(510
1520
1S30
1540
1570
-

wt §
1572

wlt b o
1573
\E74
]
1576

1610

IF (N<O AND ABS(E)< (H/2-C)) THEN 1470

FRINT "section entierement comprimee”

BH=8*H+1E*(AC+AS):w=B*H”2/2+15*AC*C+15*AS*D=V1=W/BH
I1=E*H”3/12+B*H*(Vl-H/E)A2+15*AC*(VI“C)“2+15*AS*(D—V1)“2

MH=NG*E

SIGMAB=NS/BH+MH*V1 /11

C IEMAC=15% (NS/BH+MH* (V1-C) /11)

SIBMAZI&*«NS/BH—MH*(D—Vl)/11):GDTO 146465

FRINT "section entierement tendu "

G IGMAC =NS#* (H/2-C-E) / ((D-C) *AC)

S1GMA =NS#* (11— (H/2-C—E)) / ( (D-C) *#AS)

~-1700

FRINT "section partiellement comprimee "

P="3*(E—H/21A2+90*QC*(E—H/2+C)/B+90*AS*(E-H/2+D)/B

Q=2*LE—H/E)“3~?0*QC*(E—H/2+C)”E/B—QO*AS*(E*H/2+D)“2/E

KEM # position de l’axe neutre *

EE=ARS ((0/2) "2+ (P/3)73)

EE=50F (EL)

1F (—Q/2+EE)«<O GOTO 1575
El=EXP(.333*LN(rQ/2+EE))-EXP(.333*LN(Q/2+EE))

GOTO 157

Elz—ExP(.333*LN(D/2~EE))+EXP(.333*LN(G/2+EE))

F=E1#E1*E1+P*E1+Q

IF (AES(E1)~E) *H/2 GOTO 1400

Y=H/2+ABB3(EL) -E

51=B*Y*2/2+15*AC*(Y~C)—15*AS*(D—Y)

CTHMARSNG# (H/2+ABS(E1) -E) /51

SILMMCrzﬁ*NS*fH/2+ABS(E1)—E~C)/Si

SlGMA:iE*NE*(D-Hf?*ABS(El)+E)/51

GOTOD 1670

FRINT "s1gmab="; SIGMAHE

FRINT "sigmac=";SI6MAC

PRINT "sigma="3;5IGMA

FRINT "+#="3F

FRINT “el="{El

FRINT "voulez vous refaire (o/n)"3;R$

IF Re="N" BOTO {730

INFUT “mser , nser";MS5;NS

GOTO 1220

END

TF (N O AND ABS (EY < (H/2-C)) THEN 1470

FRINT “"section entierement comprimee"

BH#B*H+15*(AC+QS):N=B*H“2/2*15*AC*C+15*AS*D:VIHN/BH
IlauwH“3f1:+HwH*¢VL~H/2)*2+15*AC*(Vl—C)*2+1S*AS*(D—V1)”2
MH=MNG % E

SIGMAR=MNS/BH+MH*V1 /11
EIGMAC=1$*(N5/BH+MH*(Vi-C)/11}
%IGMA&lS»<N5fBHﬂMH*(D"v1)/11>:GDTO 146465
FRINT "section entierement tendu "
S>1GMAC =NS* (H/2-C-E) / ((D-C) #AC) 7

S 1GMA =ENS* (1= (H/2-C—E)) /7 ((D-C)*AB)

~ 1700

PRINT "section partiellement comprimee
PL—J*-E—H/E)*2+99*AC*(E-H/2+C)/B+90*AS*(E—H/2+D)/B
Os?w(EﬂH/E)“Swﬁo*ﬁﬁf(E—H/2+E)“E/E—QO*AS*(E—H/2+D)*2/B
REM * position de 1’axe neutre *

EE=ABS ((G/2) "2+ (F/3173)

EE=S0R (Et2)

IF (-Q/2+EE)<0 GOTO 157
E]utAPt.333*LN(~QJ2+EE))—EXP(.333*LN(G/2+EE))
GOTW 15976
El&—EaPn.333fLN{D/2~EE))+E¥P(.333*LN(Q/2+EE))
F=E1# D1 #E1+P*E1+0

(F (ABS(EL)—&) »H/2 60TO 1400



1620
1£34
14640
1650
1660
1665
1670
1680
1690
1692
1495
1700
1710
1711
1720
17730
1710
1711
1720
1730

Y=H/2+ABS(E1) -E

Sl=ReY " 2/2+19%AC#(Y-C)~-15%AS* (D-Y)
SIGMAE=NS* (H/Z2+ABES(EL1)-E) /51
SICMAC=15#*NS#* (H/2+ABS(E1)~E~-C) /581
SIGMA=15#NS* (D-H/2-ABS(E1)+E) /S1
GOTAO 1670

FRINT
FRINT
FRINT
FRINT
PRINT
PRINT

"sigmab="3;SIGMAE

"sigmac="3; SIGMAC

"sigma="; SIGMA

II_F:!I;F

"elaE L

"voulez vous refaire (o/n)";R$

IF R$="N" GOTO 1730

INFUT

"mear ,nser ' ; MS5; NS

GOTL 1220

END

IF Fe="'N" H(OTO 1730

INPUT
GOVo
EMD

“meer ,nser' i M5; NS

1220
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