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4. Dimensionnemant:

da dallg asf 64':‘0»:95} QPm:f monte 4e e pout
- Fes fbf’f'am'q?w.s . L’action combinee g peet S exarcer
Gu'aprés  Durcrssement du baton | de Sorte que e prids
;{Jr&"ﬁ"ﬁ (acier 4 baz"‘pa) Zst  PEprS ar la  poutre malel.
Jf'efup Sevle . Théorguamant Ja ok fle st pas Sous
ta nuron e%p.ft; batornade . Les Surchardes dlferizores Sonr
FEBHSES ar Jo  poutre mixte . Lar Swite e refract
et au fludge /2 froutry meta lligue  subrt &ane Iz
femps des U sofreita F1008 Secondarres .

Nous  péons pravu des dncra ges ce pa.blas g
typrengre  / 'gé@r—?‘ rmsent v aveay oz la foz:cs*’x{gb
aeigr . bglon ,; Ce ?u/' Pows f&»mw‘ N oma K re Jug
les  Parties an besks ¢ ¢xn' zerzr st dn Saul
eFf aime  alement. Nous < feulerons fes Famsrons  Obu
cat clement gpn JuppoSant  Qug e e az Koo ek st
applicable , mogeanant [Infrocluchon &'un camfpeent
ad'eGutvalence “h", Comme Bare e caleul oo beton drme

les  deformations Elaskgues [fongriuatnzles e
Geux  Jréres  voldines , fune en deizr  Sawtre €2 bétos,
A ant 45.«!: ) 08 & par &pphiration Ok o T ole Mwk:

a [
2 - o4 Encerg fa =7
£ £b
P17 T ?-’:._.._..,5“"
£,

. . la Seckon mixta repress les %5,94; Feis
a e? | ame an cosgperant o Courvmfence 2= o (
Cat dirg gug (acrer Travelle  Seu/).

.fa maemg 3aeton mixte. repread frs ¢f.
-j‘arm dés g c.c.? avae » = 43



7 4
S

- Elte ro prenare les  gllorts s aw ratrars
at & ‘& of:',tya?zmcc' dg Foemperature Avec n= 45

- £t enpin , elle reprenare  /jes Fhfor?s  ofls
Gux  Swrchar s Al 74 = b6 (’ a8 Canvfwridrﬁ 324,:,5
e fawx de travar/ du batesn esr @pprecraip ) .
/ J

4-1. __;f:ﬁ,pra,n'mﬁbq O /o Sectlon de base _par ks

_ formules e preciings fronnement:

x frﬁﬂffwnffbﬂnﬁmddﬁf be /o Saction &vuar (2l

L fravee ]_-

a— -—-ﬁ|—ln

!
r
;
S| 1

. Sy = Seckon de fa Semelly Supgrrzure .

2y = 4 e -4 f'?ycrfizurg 2
Sl = 4(5-.."_'..(_ M: moment OF & cf+ “‘D?“"’éf}?"
6.V '



68

» . L - "’?f' .
l“#(.ﬂff = (Z._a{_ = 5717. jE_. = .fo?‘f; A".g‘}'ém

# ..Pbu?‘n,t A

0.~ A3E 436,465+ 4 091 ¢ 407,487 ) . 1p°
f ot
406 .4 00

= Séfsoemt

G, A 768 ). 0¥
HELS -g (456,468 ¢ (234, 763) 0 T RSé€,56cm*

A06. dgop

Sorf . Sdio 464 0m*

A, = 456, Fem! 18- A5

—tl

o e SOX L

e A f‘.‘-‘ X Al

C _‘1—'6013

i
T 65

- S v"eﬂjﬁ-'d ation 4 ‘4 redisfance dg la Secriorn

/.g.;-;: FrmenLronnge

- AMouy snlevens les Samalles aoaionne fHes ar
Nous Varifions fa Sachon c'acrsr ainsr” 0b%tnug ] qﬁtﬂra‘:,
Aux points (44,3.. .. ) oe /a #ravees .

. Recharchg du centro de gra vi'ta !




69

A =

s

P

L .(

_* T

ﬁ....%q Vrzxffrfn‘w_,!!r;rara.rir}r}rfrn Jf.,..ra..r..r|4m
; L

-

b

&

.

w

o,
A i




io

z.o I

g DR
Soxs—— ) ¥
470 x 1,4
e e

~_60.3.45 + A80. 4,5. 93 , 1.50. 43¢
Vs 60.3 4 £30. 45 4 4. 7o

= 786

= 14, = 796 cm.

- Seefron .¢:7uri/¢,!¢nhz : "
-Z-t' pu 4& + -ﬁ.

h;‘

i

550+ €652 - 919, 44 em*“.
73

N= A5 Y Z—; e ‘5'5'0+~£:’. oty 955{ 5.5‘0:}‘
75
nz6 => 23z 530 + _6650 = 4658,5 cm-.
i <

- Caleul o 075—5 :



4 320 .20. 404 S5, 5. RL¥
8 6400+ 250

z SO 4F cm.

= 2M0. fg47 = 199,53 em.

J&s/n

Sort lr ofrfance antre Jer B Jeg i

&= ,‘,’GEHJEA :r,:‘iﬁ,fd-?ﬁ&:-ﬁ'ﬁ,?_ﬂ &,

- efermination du cantre o _;ﬁrawvz' dz_la Sector ,'»'iri"‘ﬁ/&,.

a - st
. Eo

-Gz £650-119:93 _ 45 49 cm.
78, G 4E
.23 = 6459 . H4 93 = 53,33 ¢cm .

A3, 993,33

e &S50 . #4695 = 3¢5 .
&. £655 33

- Inarfe oy peton Adce:




72

!
S R
i A |0
: i

. L = @e)Pags
12

A7

E ) 3 I
+{%43). 320..0 , _"_'E".{-_ii«’__,: ?J,aa_}.‘ So.5 .

= | Ja = $54443,14 emf

- dnartrg o f&cez'ﬁ/‘?‘* :

l"""'-'x-—----.fuxl

T oxis

S TV
?-e.aI:

—t———G0 %3

% gt bt 75 780
A —— Hog8). &.50 4 5T 4808 5 43 4)

4o

L
-f80. 45 4

3 Lok
+ 822« (F44)) 60.3 = 29555453 eny?
42 '

l Ji = 2965515 3 mﬂ

- Inertre e fa Seclipn tmivte

o I E )
dmixte = Ta 4 & , C1Aa A
] m. e




73

a
= L5444 8,78 (419,83 ). 6650.5Tp
2 : = 296 5515,
=& - g g 5_;5'}" -+ ¢ 75533
I - 8L 84644,5 cmf
"z Sp.5%0
NedS = Ty 49655453 454443, 4% , (#9,93) 4650
5 A, 893, 33
lis= 6542834,6 cm* .
; ¥
nof8 = Jg = 20655153 4 151848,49 , (#493) CéT0 T
18 3. 919, 44
"75= 54!?«939,:5 emé
1 b
S e
ESE 3
L R
o
>
- &
N
4&
3
d
dq G L
&I‘
<
¥ [ 1




i

{1

Ly= 5§50 3 S650 -~ G489, 44 cm?.

73
¢ o= 4"4‘3 9.5 <7
b= A _ SSo. 44993 _ #f, #4 cm.
b I 5"‘94 44

2= Be -~ _B650. 415,33 = A8 A L
Vo B 1 +& . ﬂ-ﬂ?, ¥

21z S50+ 665° . G993 33 cm
A5

6. Ac _ 5504993

= E& 4 e
Py 943 35
Gr—tC = ECTe 593 oy e
5. %, 45. 993,33

Ly 550+ _6%50 . 4658, 5 com .
75

L AL 5 F50. G 43 = B9 F8em.

5, £658,%

g = B¢ _ ses0.M493 _ 30 16 cm.
5.5, 6 £658 3

b4 A4

b dg53

2+ 796



e /8 15 <
i 196 :rérf:sj, 3] £H90393 | 65409343 | 3294621, 5
v e 82, 24 76,8 59,8
i 105,4 57,21 51,87 25,45
4 795 A33 16 433,16 159,76 .
%‘,}, = 4434 81 34303,505 | 163 179,85
%; 43135, 80 | Ao 957 51 /4555&/ & | 318499, 9
Ly | 3 55,00 | 45952 53 48919,58 | 51949 .27
| A 550
s 443,33
W 4943741




76

j-i-A. Effat o refrait oF dle lo temperatucs .

Le Fefradt &st un raccourcrSsement , aon Elask
_.;'e}',‘ug: alu bzlu’ar;, ?ur' Slefena Sur ‘Pfu.ﬁ'aar-..s anngzs -
le Joﬁa};oma};: olepend &'un Grand nére ok 2 etaurs
gt an pramier etu Aes conalrtons atmolphern Gu e s
&t ole 1 imporfance oles armatures . Lles - aufres fa.c#.
~Lutrs  Guf ont. une nfluence Swur l2 Valeur du
retradt Sont : ! '

~La  solhestation . !

- ?uqaﬁ'+¢’ ot Gua lrdg DN erment Mms &7

deuvre .
-~ 42 g’uﬂaﬁ'ﬂ:’ d'eau de écbc.g;z_
-k f-"vﬁttyf ac dﬂmﬁzda;; gfc. . .

Lo dalle e¢n béton arme’ . et solidare des
I"“”f/:‘r'ﬁ meta fﬁ'qac..s f:?r lindermeatarte as connect -
~eurs . Leg wv’f.w:‘ re peut obonc 3'gffectvar lrbre
_mant . Il Se¢ <cree dges confraintes ofans fe poutrg
micte . Llow/rlge erant dng poutie St dewx @ppun’s
i/ Sg devaloppe  des %ft& rtostatiguas unIGuament.

. B Section, randue épmo;mg
C;____,__ O« bgton Avec n: 18 .
Eﬁ A - Secton oe /aver.
g
G W = Moment J-ﬁez"r'?aa Gy bevorn
I ; ‘Pﬂf' IRpROrF Qu CETirE o
] fWIVJ ae  la Seckon mixre.
-~ &
{6' &+4




s q‘.';FI
£

4.48. 4.0, Retrat Swr la Fm!'r'p 15054e Ficjuy

f' refrect 3¢ df'cem‘oa:;_ &n

af! ing fration Omjfdrn'll dbnr I befon

O = £ . 3+ dr = Loglferani ce rarres
J;b S -{-’: ir.

5/ Ling &m{pmmrba Centrae dams fo rechon itk
Fz 08, ﬂ‘;‘ 5 (pﬁ"t/ﬂrc; F eree
- £ cpmfrﬂJ/bﬂ Oans [acier - Tha = J'S‘.H,ﬁff. Oeg .
- Ung d&nfprmzhu dans I8 bédon: iy - -A. e .

Le béfoy erf fhdfﬂa‘:aﬁ Sy & Unge contraiate

0 = 0;6-325 = ﬂ'ﬁ-ﬁ-o;é

= 0% = ﬁé(l*ﬁ).

l/ ting /ftrr’ap dug & /'Orcentrement ok
g c-om/pf(#/bw :

Mz n. . Vil

42.412. Caleul des confraintrs dies o retre

,Elas Jont Bonntis par e Fableaw ¢
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DALLE SEcTion MATE
Traerion vaiforme £~ ~f
olans fe d§tos
¢ Vo= £5. 25, -‘,&-a;a. —W-ﬂi,.fﬁ
Ies
s - A 0 -rw G, %
i ~ /g i Teg
% n.A T -nwifo, Yo
/ /g ' 5

(]
] 1

Lrs /

Gz Gy (4-A- mw. o ) £udr (g p-w ).

"%

fs= £L. 5+ (..n.,&_. n. w’l".’.)

Tes

[ Q,ér.(_a./d+n.kf.£).

AN :

&= Sechon ok ééﬁa 1E 2l .Jomcfn;c avac 7=15

__6:__‘“3__,53_ = 546

8+4 ££8,354 550

L -
b sz A g 107% - 56 sans.
75

= 5¢ (A‘.. g e - L9437, 41. F&;J):: + M58 bars
6544932, 3

0 = 56(-a¢05.-05 . 15, 19;57;44.153,44) = _ 571, SHbars
6574934, 3
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& - 5¢ ( 45. 0,446 4 45. Y434 ‘55"6) =443, 59 bax
6542334, 3

G- 458 430 = 45,13 bars
B = - SH,5#. 438 = 354,47 bars .

v = A3459. 434 = A75 bars .

4248 Tamperature :

da diflsrence e o"mp{;m‘vrt. Covse des controin.
—Tes l.g.w wafentes au tiem fes contreinfes cauieis par /e
refrart.

ﬁ.=_"_%.q;= 579 bars .

b3 ]
"

. S5 45 385,78 bans .
3

G = 435,58 45 - 66,29 bars .
3



-

v’d’.‘:"',é watr#n @€s conrrarnits

80

dany [fa Sactrion,

w: L
N M tn 7 s &;jﬂn‘ Oy

e.? oo | 424,951 = 641,80 | 469,60
ced | 45 | 39,995 -4, 94 - 37 39 57 03
Let. | 15 .4’5‘,2 3 ~754,4% {75, 00
d% p:| 45 579 -485 78 | 66,49
Seareh.

+ 6 | L9467 -3902 -89 7o 567
Frotk

fota/ -4, 99 -4739,1¢ | 1364, 92
Comprest - 137 ~ 2400 +2400.
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V«rr'jc’tau‘/no des contrarntes dans /e Sactien

~ER
h| M (tm) e fs o
€2 |o | 3043 — - 105,45 | §54,8¢
€ed | 42| # 104 - 5,30 - 66,43 | 45473
ret. Ves 45,23 -75¢, 47 175
ay0: | 45 579 23578 | 6,19
Sun_d‘
" 6 50¢, 145 -51,66 A4, 0F 974,87
fro.
| Fotal -35,89 | -4566, 15 | 2105, 73
Comp. ~ 45% - A400 2400,




4-4.4- Vinfication av point @ :

£-0.4-1. determinafion des cardcte H.'i"‘f‘?uf..r g Fomgh

- H'QaGJ :
. &8 v2
L r/]/
L e FO ¥ .
- /80 % ¥
{C x
[ ,.r/
L s 7 x 2

C48.2.438) 4 (50.4.486)+ (780. 45. 95)
‘ -
gs 3.0 + 50.& 3 180. 45+ 60.34 582

= (eo. 5. 3,%) (5‘3 2.1)
48.2+ T0.24180. 4§ 46034582

Jsba B . 40,4 = Ro3 6 em.
e ﬁ“&’a‘“ = Av3,6- 83,44 > C=A0,46 ¢

« Sections equivalkentye :
I

Zc:h*_#‘_b.
»
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Nz £8 .11 = ?'éﬁ.f.f_;_fz_;-_ A434, £ ca &
.3

760 4 6650 - 420535 m*
15

r= 6 _ Ly= 762 4+ 6% . 4370,5 cmt
e

o Dstermination de lo sgetion »ite /6,, -

A = A c 2 -6: = Ao €
2. X N-3r
n= {3 de = 43 4em’ , <Cz flo46 .em

= &= L850 . 400l _ 3944cm
18. 434 4

by = F6R.AR0 16 = 80,95 em.

134 4
ﬂ:ll.’f ZTy= AR05,3 cm* » €= fRo léca .
- 2, = & 650. 420,46 = 44,19 em.
15. Ales, 3

by = F62. AR0 416 = 75 96 em.
1205, 3

-6 ) 23 = #8793 cm*,



e Ao i
2y = Saatcs T FLED e
6. 1870 3

!

by —_7#62. 12046 _ 48 94 cm
4870, 3

% Cailewl dgs a{ffa?a»m; ITrgrifczs :

L

14 11

3
v A543 4 f30. 45 (ms'sf"f 60.3°, &o. 3‘(-;’5;94)‘.,

64

< 3
+ Wog,56) 482 + 502, 551 (102,56)" 4

43,1+

1& 11
Fro— o A8k
25 3 ! L AT g
f.‘f‘_a_‘_.__ + 58.2. 0484, 4{) : ‘K_ Sors
{1
188:45 _w
B fy
- faf, . = 4805374 emf Soxs
L.
T

{sfey = 251448 mf

& fbc‘h‘fg de la Sactron Mte

ek, ot As.da
Nendie

fmm?-ﬂg = o] ..5_ +



a5

‘ .
Zis s 4805374 4 251188 (d20,45) . #62. 6650 _ grs1434
74 #8. 4431, ¢

' S &
Iy = 4305374 4+ 454442 , (424 46) . 762.6650 _ 2365311 cpt
/5. 42035, 3

i = $30 5374 » AT443 , (#10,46). F3.6650 = (136 7074 crr*
é &.4370,3
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/73 s £
r | mosazg | d4trma | Sa58921 | misro R
% o 9133 2, aé 59,35
% 405,56 14468 6 153 34,43
fe 33 44 A4 48 tz}, 63 | £5¢ 64
| — Jit04,25 | 1016971 | 199,16
Ifg | #5588, 63 | 12668375 | wei3978 | 33045733
Hw | 375%.1 | 435681 | 694493 73506, 70
A | 762
8 443,33
W 33673, 07
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v Fstimadron oo retfract :

% = (1-p- w. re ).F;. &

Iix

G:= .2r. (-np-nw }
Zsr

d:' = Fuo. 2~ [ _-n nw ¥ )
(-npe @

y P R = 9,363,
&+4 44334 #62

ﬁ= 5'6.(!..4548.. 55"7‘5“6'5‘) = 47303 bars.
38648314

U= 56 (45 6368 _15.35673.6453 ) - _ 545,35 bors
| $3c83a4

6o = 5'6-. (-ff.4558-f- 15.33673. 412%, ‘5) = 9% Fbors
33c3392¢ '

i = /303. 434 = 44, 48 bars ,

0s= -50%,35 432 66306 -
Fo= 9%9. 432 - 429, L3 0
.d‘j’.ﬁ" = ﬁ,a.s._%-"_'-.- 8, 545 bars .

ay.b, = - 509, 3&%2.— -R52,6 bar.




ﬁ# ﬂr' = g?‘}g

._%5,-_ = 48,95 bars .

88

. Verfycation des contrarntes dane la seetion
/
NES,
n M fi Vs 7

¢ oo | 408,654 -397, é4 709, 5¢
ce? |48 | 93325 ~5653 -73,66 136,40

Bt |15 i 43 - 667 06 729,23
a%[ |5 3,5¢ -2454, 6 43,95
Surch

A S | 844,784 -¥3,5¢ -249,88 | «ce49 26
fota/ - 43,45 -Afg6,84 | 4%3,03
c.'am,?. ~AIF bars | - 2400 ~2400 .
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4.2.5. Venfi'egqition au po/ns @ e

4-2.5-4. Detarmination olgs caracterictiguss geams.

..v"h"qdﬁ.s-' . -y g}
Scr

1 _a-—-—-"'

‘FoX LS

_ Sox 3
1
sex 45

48.2,.486,5 + 50.2. 48%% + 480. 45.96,5 + 60.5. % v,
JEU $50.24+ 430. 45 4605 4 T8.2 4 56,47

#&4 =

583.2.4,5 4 S6.45 ¢ 75
48.2+50.23480.4,5460.3+582+56.1/5 .

-+

4&4 = 75,94 ¢m.
1?“ = 5,5~ 40,4 = RoS, { ¢m.

€2 Yo -ty = 2051 - 7594 = 419,16 em.

x Sacton éfw'wf:d; :

S,z Aay Ao
e
hz 48 3¢ = 876 +i§.?_ = AE4T, 4 em© .
£

N=dT —» Ba = 346 4 652 - 4289, 5 em*
75



%

Nz & s 15:346+._§£éf.?..,—_ £954,38 cm*,

w Determination olu centrg ole graw'f"#: o fz Seck.

-fon_mixte [Cy

4':..‘1"_‘::_ a5 @ = 66So 429,46 _ 3926 cw
X 78 o{i-&"ﬂf

G =1 8250 LG - g4t on
A5 2442, 5

‘?.5 6650 A2G 46 - 3 25 ¢m
(4 PR LT R

w Calew’ oec oi'rjg/f;wfe; mgrdres

Lofey = 2822 | 45 4 (13,56)" . 502> | 554 toyse)t 4
42 Al

3
+.95. #3830 » f20.45.(22 Sé)z;ﬁ_:f,a 50.5.(7‘.-7,59')‘-#
7 “

i — 3
+5820 | 58 (73,44)% 56457, 5645 34 69)"
@ 1

lafog = 5354473 cmf

Lifo, = 257443 em¥

w Lroertie e fa Section mirke

Lrvete = Za + L6 o c? Ab. 4«
n n. Iz,



\f&-.: 6#-.(?(”} ¥
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Wi = QTS 14t

o= /3 /5 &

I | 5aseem | 963549 | magisis | 15 rens
-V‘s / 9985 94, 75 6, o5
A 156 4, 95 69,38 444

W 75,94 45,30 129 35 “9 1
I / G6446%05 | Mo73L3 103635
I /i; 4ofis, - #8554 3 450470, 5 444 89,7
v %469, 7 §36 38,45 EH 78,1 895 .17

A L4y

; 433

W 374 %,, 3
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w Retrert :

&+4

lo = S6.(¢.03¢45_ 373943, 9’*”‘): (EFP bars.
1049433 ¢

a»

$6.(-15. 9345 _13.37592/5. ‘53‘9: - #9532 bay
109 G438 g

I - 56-(_1‘5‘. 4,345 ;. 15 37394,3. “40!53-) = 72,52 borrs
10497884

0o = 177 432 = 23, 3¢ barg => A G, = 17 %= §85sam

Os=-495,82.432 - - ¢58,5 barx d{g&-:-qfﬁ,&-g!j:ﬂim.

0= 7552, 432= 93,1 bars = WY,z 52 ;;f, 35,26 «



- Varifreation des contraintzs ac pr s

o M (Em) 7 Os by
!
|
2 oo | 4%, 145 o - 104074 | 639,39 |
|
e |48 | #o9r | _g39 -84, 41 | 12,85 |
Ret. | #5 1334 -653,5 | 934 F
Y 82| 45 535 -249, ¢ | 3%52¢
Swrch.

+ & | 403¢,768 | . 35,25 -348,49 | 1155 5
Freof. |
Aofek -39, 44 | -2353,5¢| 2w6,5"

[opyﬂw’. ~-I3F -~ 2400 déoo .



- Varifization des contramtes au pr 5

95

M /s Vs Ge:
P Joo | 466,563 | _~ -994,78 | 66207
ce? V48| e, 657 ~ 6, # ~-82,94 147, 52
Ret . | 45 13 3¢ - 6585 93,1
dj g | #5 8,45 -444 4 3%, 24
Seerch,
’ 6 | 993,376 | -81 %5 305,75 | 109,33
1roft.
fora/ -59,74 -40d5,39 | 4027 28
ompar . . A3? — 2400 2400 .
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2.6 Varifrcation des contraintes de ciecisiam.

-ant Gane Iq poutrg

x Jagrgmme oes g;,(orf.: fronehants any 1
v

-‘ﬁﬂqn‘f'ﬁ @ i (€842 4 Sureh -+ ?‘roﬂwf';).

{3e,45¢ .
¢49,155¢

La Section o’dme st comriante af asr r‘éw’c a :

1800. 45 = dF000 mamyé = ZPocm?®

T, =1¢&¢350 ‘54;6‘4;/0:;‘ Ty = ..‘.;2'_.5._55.-_-.!..25;6
iFe L 7o

Cr= L2257 = 55,3 bg/em: U= ZNHT = 1345 kefoy
L¥o 27

Ty = -._‘_‘{.if'f_ = 349, L .&;/c.»;‘
LF0

L <46 Vg =g6.2400 .

=) t { e ’?/CM‘-




g7

As515% - P 5%
- e e 4?22
- A8 %%z - ¢ 4 m»\mﬁ.
. Ayt T
o A
- ﬁl -.+ - tllll. . 7
i ) ¥ L topa- 42 lhz
ﬁ.\m\\ QNP LD n\cm. .M.Sbtm\t.m.
o VP IUTsy s CY Ay
41047 LI X3/ Ua/xe/#



- 98

4-3. Volamaent oles dmes ol poutres

{dme de fla poutre  ast uns  pligus e
aimanions aeb (az o b) € o gporisresr @ .

Elig ear g frmiteé G les Samelles  ar Jas
PRI LSS Vagrtreaws . Lg Jlfe’xrbq pure I1ntroateF dans
le. Fole s  contraintes normeles ol comprasssion | fa
parye Swuperiaura par ecample , £F o Frackon ar
nfﬁkz f’fj/.mewr;z Lty olg la frabitie - /bar les
Methoolts ole f’{s‘nm?fk r’/tyw- ecample | Conaluit o
a’f,ﬂ.’zv;ﬁ* Ung confrarnte , O crifrgue e voilemane
Theoriguement S/ 0> T *; leguribre ok /e File ey,
-t imrtadiy .

Dams &  cor e eriir e mant P e pan.
-meaw e ermendrons (@Rxb) resnete s Gu’qg  C& gup los
Controrntegy o  embronss bt Pues c?ﬁ'w}acn? fa,
fmite elartigue Gg .

g CPas% . @ryem.

érdn 7.

&

L 3
-

& . u’au:eé«’g, d=za. b,

4-3.4. Methoay der rorgicceurs h?r'ﬂ'ts e

Dans  lu I.-"M‘)Yf'lrd?‘-fﬂﬁ we fm gteb/hie Aas pan-

- RCALx  ELEM Er PArTES AON FGridr’s , én Moy # Vdﬂ%’#ﬁ -

&

4
53"'0\' < £ 18,

(i A
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‘s:;f: L g i_‘ir’-’*f?!w A -;e*"-"'-'-‘ i c'.:--::;:',u--.!-a:— Feoorss o ,I'-#x Fogeg ek
U A woor Pas os  eonirgintes aredom et les Ay,
ey lfen® A8 combinarrons &dctisns.

cr *
o Eondrarnfs EYrGugs e Plnnecav  &lgmgatoin
* e 2
Tz k. &p o TE (__5_\ Ko
1]
h. (4 %) &)
¢ _ nt £ ¢
9= % &y = /.

£
w0 -u8) | &)/

£ mpdule o ‘elastete A [ evir o £ = de fe¥

By 5&5&'}5{. o xpﬁr;ﬁs‘ﬁ’: ” /trﬂur lmara s 1}::5,5

44 S ¥ f

avee : }p: afwwm

ﬂmlpa-aumr:-.

les Valeurs o Ky er Ky powe tin socmaas
won Mg !

et Griicely’ Scwr fas Soreds _ﬂa?ﬂ £7 Crofing) .

¥
5y
Y
%
o




Yo . [
3 Xy déeF .
Ky = 15,9,
-
9% Y& 4 r
X3 1 T
Y4t
£
xg o Ko = (w+y“\__:f:_f_
I Yrtt
v.r
AL YL o I
3
Koo (tr9) by - Yig + 0¥ (7 ¥)
T J
t (V:o} (?"-‘-*}
Y.
Crderlleman i -
x> 1 KE =S 3e 40
o -
X £ 7 kf = ¥y I3z
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o= AR i T
e s
a 5 - 5 5
& 430 2 180
= 15 22 75
Xz ah . a>g LFE 2,77 L7z
a1+ %86 3, 3¢ —quc
ﬂ /(_ 3 ( é 57,52 13158 13154
nE> 771, 06 16 Flo¢
[ 59 323 134, 3
SR )’ 9529 4194 go19
4 ~-fi7s - /%20 ~2353, 13
0z 1244 875 “106,54
v ~44e -498 049
Se 1136 1003 Ery
Ko oy 24, 629 24,69
};’32;‘_*';_}_ (zﬁ) ‘ 13,58 131, 58 73058
£634, 43 g0, 3 3148, 7
446 2,849

4049




£ 4. _:._?_ ;f;farmaw‘ﬂn X

4-4.¢. _i-’t'c.&u 7

y - Jf'ﬁl’h‘ caton fl_ caleul 3¢
Sur te. poutre o rrve wniguement . I se fm'f Avec leg
tfor's non ponderac t hop myon& :

a_d_ﬁ@;fﬂ permancates :
v

L 35 *
g6.£.T G,6.0921. 53514%3
o C.e.r:
: /z' Hmasx - £* = 2gfé0; 33° = 5,3 .
il G6.92(. 9635148

# Caﬂ"ﬂﬁ-/ftéél :
4,8+53= 451 mm.

Lors dg fo wﬂfﬂa‘fﬂ'j oot poutres principales , aves
recommand@ns une Contre . ﬁt&éa e £Frmm.

* -..Sa'h&-‘ﬂf’f‘ A

— &
o Mwme £ | 644930 35 = 7 86 mm.

46.€7 9,6.0,1¢. 4355 95,3

* Surcéor-jc B¢ .(al?i;'f“) >

3 sere /donxfb’mé Comme «hg .rarc.éd.roe: uaj‘prmc',wzaf
TRPACAL; Jook: 3oxfixg = (32T

= A319%0° .35 - 3864 ks [mt.
46,5

'/= L4 (845 ¢.6%, -"3)
38¢. 624. 84 94624



& o Atanc e Sws [z ?g,-*.{ M Le ' ;pgr;‘a 7

B

PR —— i i
+ {'_ 3? é# - 4’6{? - ;1{-‘:.?'3'5- i... 4‘ ‘(5;5— -+ /6. 5 -; ) o ® o 1y

& FLoady. a& Bye £t | o

o 5urcr§w?|?£ Be A fites.

L= 3lomw.g 405 - 4249, d.

;{ o b Ba. (3.0 got) i AL 66 . 16, 975 ( 3.35 - 4.165%)
43. .7 £3.0,84.82 84624

4: ditfance o [appu’ @ la ponFron ol momenr
F
e plus dﬂfﬂ verabie .

= “?,: 13,.3 ?.:.’_

X Suraéarc?‘z e jro

3y act contiderse (bmme Mﬂff& /ﬁ&ﬂa‘uwﬂs G milrea
& pont. '

Mrar. £* . 35"
R T R R
L.£7 12. g d¢. K294451

* .Sczrcéargp trofters

= Mwa £* _  S4£53. 4943 35 ¢
96.£2 9,6.024 §2194614

= & 35 mm.

x Alecte mare.

v 7/-’-9& = g_j‘+ ..y Saureh + Surch. frof. = B2, 43 men.
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ENTRETOISES
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F4 2] EYSES EPETE
1;* - 4 8
48 bie  4Ze f8e.
L] Lod 1

Laz Ly = 015305 é;.

Mi= My = L7555 f8 = J.ﬁ!r?giﬁm.

. Ph eheriar ¥ up ;refé‘!ﬂ" Er sn far-;;/f;;_ ley Confrarntes § Jork

o ——————
N xds
Jaxi . 4&:-.; = 0. f: Goem® .

2x4s

Ve 8,5 em.

- el —
L= (85-3° , 4530 Js;ffj,; FA 1494445 cm’
& A :

f .z 535 Gem?
1

0= 421529 _ .65 defem? < 02 = 2goo :
55753 Y ?z‘( # ?’/‘5'4'

T’: :.,éﬂ:f_ =" ﬁqt'ﬁ?f{n;" ’'d d’,b-ﬂt = fdip .ﬁ?lfﬁn AL
gs. 1

7.5 l«’wﬁémﬁm q fo Stabilite ;

w Yolement . ( Fincjpe iotem. poutre principale )
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A3

£ i & o .,

o

= =

bria

+

130

M

*x

= 67555 kg, T= #5571 é;/m*

Mmoy. = 63555 .3,6 - 40133L,5. (8= 607995 .‘?.m.

0= Llmey . 607955 - 4134,5 by Jem*
I/ 535749

y‘:—f - .5r=f er Kg = £3. 9
[ TP SRS ﬁ:mé,gf_

Sort: _EE___“(_&} = 435, 97
(e d’) )

> %= 13397.23,9: 599148 kyjem*.
TF = 03597 6,34 - 143537 i;/a, C
& £5

'(sr-”)q;(;,}g /8

& &
(P ) S Gt Y
555182 74483 37

019 & 49 = B ok Vlement

x Ibrtvaf'a" qes revalieeurs Qu MVCoy der A d‘%ﬁ?‘-
Aoy ler g u'rh’na?'z . Cek rargisrecrns Confreront fa reeciion .
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2O XN 4T
5 Cou pe A-P
Qox A
T T |
30::: 4]5

S = 454 4072, g. = 9540070 20 < 40426

b= _{ﬁff_i_:-. g1é - 6> &min.
g 1
|
;:,(ms-.f): Soasent s Wla L _ 4032
SR/ 009y.6.€°  goarup ¢}

= ¥= Jfﬁ_f.ép ;

3 : S5
Z‘Mb = 6}.’;&._._ s 42 { s 1164
\$oc 5¢. f

=5 3’) a‘m:}:‘

2. EntretorSgs courantes :

les ¢£érfs les /a.-’w a’é‘awrﬂ.éfa.s Aans Ure &l
Forse Seront obfenus a pactis olrs af}or?*ﬁ d?z'.r.ranr
obrecfemant Sur calle ECntretorie  &f oes ).lw-u..s e repart.
Fon  Go' en  recultent €7 Ses qogeds.

2. 4. Sollicitatons :

Oy nfve  ftr charges  glass e Sens fm?f Latrmal
o por f' de j/agdo ?m: /a farke g attribuar a fonrtrifoisg
Conridieree Jort Quuss frande gque Fa:.rrd/a , On Vug & obreniion
o %@rf{ /" /-’w d;jfa voralbles -
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On notera ?m: fir  entreioises wby -:;6‘:,--}1'.;::‘: b
rEgervent  Qdcune H:ﬁor:‘r'-:‘fbn e chera€  alane lawvrs notwad's.
Lour simplfer ks caleuls on Jupposira Gue fa cafle est
arfreules  Sur Jes eppas &t que fes Mﬂf’&‘ Sont Franmisas

r'&f';réjrm;lnmuf Sur [foc sntreforses.
Ytowr Sover~ gu ‘alle &t M plos grana’c wac

rauenaar & LEatretforig  ConeiOlaree 17 7 e lrees oe fracer
Ja /5}»11. o irflugnce  dec tumetions a”a//aw;s pour lant.
~rEfensrg .

4.0, Determination oes ¢,§;’ar—:‘a:

I
9
e
"
W
)
!

w> Bmax= 813+6+6.F = 155 .

Bmax = 41 105 = 14,55 £
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/\\

n 5 . : 3. 65 ~
435 )
!
- Pmar= 8. 473 = 13,84 ¢
)’;: 285 473
5

% Car 0 My u0 -

410 =) FM:: M 9,5!6-2 =
} T .._.‘F_!_Ii:r 4.5-7 &
§

Kmax = 38,42 €.
w Cas ae 2.2 .
/[\

e 5 > 5
Lp por ml Fransversal : Eps g3 he/m/.

Bmasx . = (_f_",;_f_f) 743 = 3604,5 .‘7 :
P P I e




¥ Cas o ce. b

3 4 s

AN

S par ml fronsyarvel : c'.c.,a = 16449 iffmf

Pmax. = 6. (64,9 = 54 ;,sélf.

w las de ln .{waénrﬁi_{- =
A par ml franwarcal: > A= 26 ks /m).

= Kmac. = 996 .5= 4.989 i;.

x Car de fz Sureh. Froforr :

S= 4’5&.‘3« }qu.! par mé tropsversnl.

= “Zmax. = £50.5 = 750 4.

]

» Momant J%:ér.}'mm‘ ad £ B, .

My = f(jf+j; 1‘»;51&54): ﬁfr(g§¢gff+._~:f$,-qe')= #7 1

2.8-1. -_{;éfan‘.f oans (‘antreforse INtarmediairg : (i oot

Moo I(’, f;;;;;_,n;¢) = f.ﬂff(ﬂ,gf ﬁ(ﬁ') = 25, 5-?;1?’:.

i t;gf#f Pranchont OF &4 Be

Tra= R(JttJusJgefe) © 1455 (90370 42954 4295 4i0)

= fgt !ﬁt.
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¥ Moment dd & 8, : G2 pites )

Moz BIg48+43) =z 56,74 ém.
Myr= 43,34 (494475) = 213,57 2m.

*’-_‘55"”"" franchant i 4 B¢ :

ra= 20 30+ 52+ ;,) = 45,88 (4,043+ 435 +9,439)

= = S6F5 ¢t

x Moment & & Myysp :

My = 38,22 4375.2 = 28,565 £m.

M= 3812.0375 = 14,35¢ $m.

.(__z;glar?’ 7ranchant @ Messo : -

eas R(Frefa) = 38,22 (G057 4 40597) = Z 412

w Moment o & C.P:

My = 3406, 5 (‘f‘- s 453) = ~4303,25 dgm.
£

My = 3606,5 . s

S= Hdoe | G341 (6344%)-§4  0é5. 4k _ - G775
& PA ¢ 4

o Mtz _3606,5. 0,775 = - 2795 04 kam.

*__g(wf Yranchant ofc & .2,

Vi-2= 3606,5. (-o124) =447 L éq




x Moment gd & ¢.¢.2.

My = 4’34,5'( ‘f‘l“‘_ 5,58) = = 412,26 A m.

My=8245(-4775) =-639 kem.

» __é/'/,fcn‘ Framchont ol a ¢.¢. 2 ..

hoaz 824,5 . (—-ﬂ,f;’{) = —fd’.d:.ef -‘,

w Moment i o fa .Sardﬂraqt A

M, = 4980 (_ﬁféii) = 143424 kgm.

My = 4930 (. M-:A-) = FI714 kgm.

x fffwf Franchant i & A :

Tr2= 4930 (i’%.".*i!L) = 3 845%¢.

x Moment & @ fa Jurch. Troflorr :

- (133 ¢955). 45 | _
M= - 750 (4. : 05 ) = - 401,25 by,

My = . 750. 8¢/

v S0= {1£7493)-14  (2379275)81 (4475 s465) 45 .
< < 2

> Sy = 4915 > M= -F50. (92T = 4434, 575 kem.

*_%Mrf franchant O & /a8 surch. frofprr:

Igzaf 450566, gag.438.2F - _qu3
A B o Tz mofe2m)=-{RTe
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£fforts repartis Mmafores ¢t ponderes

Mf’ (d’f@) My {’.&ﬂgm} Je-2 (é;]
-1795. 4,31 - - 4deA . £,31 = - agF 2 L3 =
¢z -
=-362364 = -3379,96 =-5903
-€39.269 = - {4225 .69 = - 422,65, 1,32 =
€-¢.? _ ‘
z-5751 = - 371,025 =-135, 1F
2. 46 = L4344, 4. b6 = 3345 ,5 . 46
A : ¢
= M4¥3, Gy =289¢#,34 | _ gr52,8
436704108 6= | 4750 . 4fod 6= | 9250 4123 44
8. '
=41962,48 = 83547 52 = 47284,3
ISISD. 410k 62| 5eigo. 4108 46| 6. (108 46 =
&
= &¥T24 6 = 0538, 6T = 453 ¥4 04
1433 . §099. 4,32=| 28645 408990=| F#fo. 4099 432
MGIJO
= d0F94 14 = 41543, 74 = 10744, 54
Swreh. ~A434,375. (b= | -2087,15 6= - AP, 75 . L6 =
trok. '
=-4285% =-3330 =279, 6
C-?oe.é.:f
+ Musurch. | 35404, 7 24507,68 16379 73
$ Surch.fepi.
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.P{p arhlon Flansyersole

CPref ccp
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_Repartition franivarsale e }"¢jfan‘ #ran chant.

Be o733

/ - X \
b : oLt
L 2,75

%1t

-

o\%

3.3

-
-
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s 3
3. _v_'c_rr,'&ka.#tn clgs SeEctrdns Ou f!ﬂmblmcnf- o

Fascicuh N6t (Tr1Re )

Dans 12 cas 1Ie f!u.r Courant
o@'rnartic ¢F de Section
oz -.fﬁfmc?‘ﬂ'#‘

Jes )#J"tc,r.s "
Cong fonte s ‘pa.makak Un <entre

A: lonsuewr de /a r"zéc.
L

Momant & Inertt ofe 4 /pmu mkﬁf’ @es //amécm_.
—&nF  Conpeerds .

0 llagire de ta seetien.
i

i L r.z?-,:p,, de ?zm:‘wq dg. celle SecHon da».r /z }Vam
,{ e flambement am.fza’cr,z

L' glancement ole fa /ﬁfecz-: Ar=l £

£ Le mocule olelactierts /aaiz‘»‘ua{«;va.r’ ade mesal .

La aﬁargc ErrH G O Fulsr get oonneg par i

Fr. mmEL _ malF o

/t-l - 4‘

”: :a%{. nymerigue  de /nma’a,,r ol mode o ffmv‘r'm e
fa /af'tc'.z a Ses & Gx":“'zamﬁe .

M=f . le cas o'uvng pmcz Qrireales & Se« 4 Extremites

0%

'

—led
e

s Om on gre (la controinte I lompresson e lo !Mmr
lonvwdleres , on V¢Hf "2 Que:

P & Tm
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avec i = e Qr- 4,575 . i}} o TS gk
T

(= 066.0* & T*&L o750k

£ Mmex . G450% 68 = % §4344,76 ,5?.

a f(?f
Nogud A : -
fr?'sa‘rbn davant [tr &xge Ox gt 0;«
foxr w -ty o osmzo. o= 4404,

/{; =5 7l £ Fx.tnt =0

Faz L Fr'm Fo¢ Fo.coso
Jna

- T z _ '
> Fx —___ET_’;’.::_?_ = 354&?:4'? (’tm/pmwm).

Pz 543447 + 4342717 cor ¢4’

= Fr= 71 161, f:?a‘; {'—/Mu‘fbn).

Navd & !




Swivaer €Y - F= - 16278, 73 by (comp. |

i

Swi'vant or : F

n

- §$43¢4, 76 &g ( comp. )

ﬁdmm -Su{pzm'zurf :

.fa_ngugur o //awémcnr olgng fe plan W if_‘: f8ap.

~He R L

hore a’«'wffaa : /f:..ﬁ»ém.

mzf le & extremides Jont arfeylees.

Pt m T E
A

Jort & /ordndr; { HeB 220,

lx = 24,52 » Ly =559 sy Stz 4551 cemn

y Flambament dans /e ﬁ/aq .

4.52

F¥_ 7T% 24005 45,54

= = 184 947 -57.
205
o*- 12997 _ 4o fg?’/m‘.
£5,52
[ s =_ 4062 _ 769 = 0’3,:.:4' (..&',3?'5_'._"_ !
e 2400 : “iea)

= ﬁFm = 7863 ;‘;,z’w £

sot On= T34 934 kglem* T

= 1843 n‘eﬁrf—
45 51

= Yas o jf/amécmﬁﬂf :
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x Flambement bhors dy )bfan T

4 360
= — 64 4 .
5,54 :

w Jong fe j//amécmur dang e f/aa & }o.fu.r d;ﬁypmlﬁ

” anér-ura fh:,fcrfc “rg

CekHe mtmém:-p Lt En Arackon : Fmex = J4314,%6 .?

T=_SE314:7¢ - 4195 2 kyfem*.
45752

Diagonale -
For= . 254 27 (7 4?.
F= 4402,
ot & prencirg : I Ul o
Ax = 5,45 cur , St= 4680 em*.
G2 (64712045 475 105) 4= 33495 cm?.

c}; E: 2,85 cem.

.las Ig jba’u.r dﬁ?svamsfg : fz‘amhmmf hors v plon (sm- igais)
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L= (.

(=
H
14
Pa

" b

ITE 24 40F £0 3

= =~ M989s

' - 'y
(8% 32) ’

feadag

L o0
ma 24 (¢- 0375 297
169353 [
{f ’-;w — ...,r,'_"., {322 ?’ 77 5 FEd
- o gt I =

I = 2695, 53 kg femt

L
@ o
Py,






