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Valeun de 13 •• k et PI en fonction de III

Etats-limites de service

/l, p, k P, /l, p, k P, /l, p, k P,

0,5222 0,680 1,600 76,80 0.0394 0,770 0,148 5,12 0.0087 0,860 0,048 1.01
0,4498 0,682 1,382 65,95 0,0381 0,772 0,144 4,93 0.0084 0,862 0,047 0,97
0,3940 0,684 1.215 57,61 0.0368 0,774 0,140 4,76 0.0081 0,864 0,046 0,94
0,3498 0,686 1.082 51.00 0,0356 0,776 0,137 4,59 0,0078 0,866 0,D45 0,90
0,3139 0,688 0.975 45,63 0.0344 0,778 0,133 4,43 0.0075 0,868 0,044 0,87

0,2842 0,690 0,886 41,19 0,0333 Q,780 OJ29 4,27 0.0072 0,870 0,D43 0,83
0,2591 0,692 0,812 37,45 0.0322 0,782 0,126 4,12 0.0070 0,872 0,042 0,80
0,2377 0,694 0,746 34,26 0,0312 0,784 0,123 3,98 0,0067 0,874 0,D41 0,77
0,2193 0,696 0,691 31,51 0.0302 0,786 0,120 3,84 0,0064 0,876 0.039 0,73
0,2032 0,698 0,642 29,11 0,0292 0,788 0,117 3,70 0,0061 0,878 0.038 0,70

0.1890 0,700 0,600 27.00 0.0282 0,790 0,114 3,58 0.0059 0,880 0.037 0.67
0,1764 0,702 0,562 25,13 0,0273 0,792 0,111 3,45 0.0057 0,882 0.037 0,65
0.1652 0,704 0,528 23,47 0.0265 0,194 0,108 3,33 0.0055 0,884 0,036 0,62
0.1551 0.106 0,498 21,97 0.0256 0,196 0,105 3,22 0,0052 0.886 0.035 0,59
0,1460 0,708 0,472 20,,63 0.0148 0,198 0,103 3,11 0,0050 0,888 0.034 0,51

0.1378 0,710 0,446 19,41 0.0140 0,800 0,100 3.00 0.0048 ·0,890 0.033 0,54
0,1303 0,712 0,423 18,30 0,0232 0.802 0.097 2.90 0.0046 0,892 0,032 0,52
0.1233 0,714 0,403 17,28 0.0225 0,804 oM5 2,80 0.0044 0,894 0.031 0,49
0,1170 0,716 0,384 16,35 0.0218 0,806 0.093 2,70 0,0042 0,896 0.030 0,47
0,1112 0,718 0,366 15,49 0.0211 0,808 0,091 2,,61 0,D040 0,898 0.029 0,45

0,1058 0,720 0,350 14,70 0,0204 0.810 0.088 2,52 0.0038 0,900 0.029 0,43
0,1008 0,722 0,335 13,97 0.0197 0.812 0,086 2,43 0.0034 0,905 0,027 0,38
0,0962 0,724 0,321 13,29 0.0191 0,814 0.084 2,35 0,0030 0,910 0.025 0,33
0.0919 0.726 0,308 12,,65 0.0185 0,816 0.082 2,27 0.0026 0,915 0.023 0,29
0.0878 .0,728 0,296 12.06 0.0179 0,818 0.080 2,19 0.0023 0,920 0.021 0.25

0,0840 0,730 0,284 11,51 0.0173 0,820 0,Q78 2,11 0.0020 0,925 0,019 0,22
0.0805 0,732 0,273 10,99 0.0168 0,822 0.076 2,04 0,0017 0.930 0.018 0.19
0,0771 0,734 0,263 10,51 0.0162 0.824 0,Q75 1,97 0.0015 0,935 0,QI6 0.16
0.0740 0,736 0,254 10,05 0.0157 0,826 0.073 1,90 0.0012 0,940 0,QI5 0.13
0.0710 0,738 0,245 9,62 0,0152 0,828 0.071 1,83 0.0010 0,945 0.013 0.11

0,0682 0,740 0,236 9.22 0,0147 0.830 0.069 1,77 0.0008 0,950 0.012 0,09
0.0656 '0,742 0,228 8,84 0,0142 0,832 0,D68 1,71 0,0007 0.955 0.010 0.07

1".0630,0,744 0,221 8,47 0,0137 0.n4 0.066 1.6~ 1 (\.OOOS 1 1),960 0.009 0,05

1
0.06061 0.746 0,214 8,13 0.0133 0,836\0.065 Il,59 10.0004 0.965 0.008 0,04
0,/HM,O,74. u,201 7,81 0.0128 0,838 0.063 1,53 0.0003 0.910 U,001 O,OJ

0.0562 0.750 0,200 7,50 0.0124 0,840 0.062 1,48 0.0002 0,975 0.005 0.02
0,0542 0.7~ 0,194 7,21 0,0120 0,842 0.060 1.42 0,0001 0.980 0.004 0.01
0,0522 0.1 0,188 6,93 0.0116 0.844 0,059 1.37 0,0000 0,990 0.002 0.00
0.0504 0,756 0,182 6,,66 0.0112 0,846 0.057 1,32
0.0486 0,158 0,177 6,41 0.0108 0.848,0.056 1,27

I~~il
0.760 0,111 6••7 C,C1Q.; 0.85J 0.0:;5 1,23 1 1

1

0;:5: " ., .. ~.s.; C.ûiûi û.oS2 0.053 1,18

i
.... vv

0,D431 0.164 0,161 5,12 0.0097 0.854 0,052 1,14
0,Q422 0,766 0,.57 5,51 0,0094 0.856 0.051 1.10
0.0408 0,768 0.1S3 5,31 0,0090 0.858 0.049 1.05
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Fig, 2. - Dalle uniformément
chaegêe : moments au centre.
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if . .Dimensionne ment-
'li. i Chor-qes de caleu.1
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A .(.,J,t:af -fim..d:e ..ultime

t ., ",35(7 .,.1,~G= -1,35 (2.,'If~ o,32.4-)+",~lCf" 5,91kHfm:2.

A .f...'-<.t-cd -€imite. .ole A.vw-t:c.e

1" G+ Q = J.,~1f + O,32.1f'" 1. c '+,1.Glf ~ '+,3 iN/mL



PARTIE 0
Dimerlsionnement de
la dalle en béton Clrllîé
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Tf. '2. Colcul dtis moments (if- dqJ armafures

a) .:Dalle i

~,s-- "3,55
0,99

t4 .J.o.Jb. f>vr~ ..clAr'\/) .eu,~ ...u.n4 .J- rn .cCY'I4J.:d.lre ~'..J1.,

.ut AJit.'cu.11.e.. A.Wt 4Cn. .CDTlét1Wt.. ..4.U.r cp-tah. K1ff«C1.4 AJ.·mpfu . [10]

le
.el<

'"
0(" '.99

t.lo.O. (v" 0 ) p... :: 0,0316

EL. S. (v.. 0,2.) Pli c: 0/ Olf-4-~

..

'.
p'j" O,9l1-1.

P:1 .. Oj984l

~~ ..une {,Qnck ..Je 1. m ...da ~~~,.. -4u..L·V'Q.l'\.t "X.~ }l'

E"LU 1 J>" 5,~1 klolJrflL l( i m '= S/91 /c.N/nt

E" l S : p = 4, 3 le N l"l' Il 1 '"

~ ~' EL.V. ("'''0)

"

Mil "
t ' lPli/> 'II " 0,0316 ... 5',91 'lI (S,S) " 2,12' le,.,.",

fI:J Mil ,. 2,12.lC 9.,,'111:- 2,66 kI'J·m
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~ of' E. L. .5. (~= 0,2)

2 1
= jJllpi. = O,OI+~9 .. 1+,3)1 (~,5) ,. l,3i JcN.W)

Ca./eul de ('armo.+Ure.

tu; <trmCLfurtU .hl'tdu.u ,.cL'..une .42.ete:rm .JUe.to.n.r'~iNz. ~rrt.W ~

...un lncrrt'lerd:" M ~tX.n.t 1/-re ..J.J.tVtf'fÛ.ne'e.J t'cv eu~ .A.U.ivan-

4= _

d.'~ Cl, (3, sooo ~. ; U; .-.

. .

(b= ..f,S" p4-?l[6J. . .~.

M en N.,., 1 b e.t d en cm , Ob et OJ Ln MPa...--, A en c,;,l

<Ti .ut ~Q.. _t:Am.trai ....ti ..d.v.. ~hn ..k..u -la 'Fe ,c.om.~~.xlOKllA.·

ft. ,C(tA -d'..wu ...4.u::t;m. -'U.c.tCU\'(t" 'at"'U
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q>0\UI. ~d...o ~..d..R. S,.,m -4i:..un ~t'lrobCl.~ ciA.. 1:)mm
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~ ~'E:L.o. (~..o)
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.'

..
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= 0,023



ta..Aa.~ l'\'.f.bt clcnc ..<Vt.m~~ ~

~ ( 0; = 11-52. MPct )

~:. O} 9US p. 11-(;2. [c;]

? 32 C'J

J>a..r du a,.mct'twt.u tk

0,59 cm1.2120

0, 'JUs. iD, 2. S Il '+52

M"A :. =__----"'..;..;;;;; ::

-f02.,5" _ 5"+5" :.
1.

fl-= 2"0 0,02. 5' ~ ~~ O).5B:f5=
'H,a " -100" (9,=J-S')l

A= 2'60 0,61
t

:. C/Il

0, 9B'Tf> Il ',fS' >l »s:

" .. M,x :: 2., 3~ kN.",

c:Lu ,arrno:t..tr"f.S ,te'lcf.u.u .R.l- &. ~_

Uj .. 15'0 MPa p. 2f.:f. [,]

t: 251 Lc l

~ e' t.L.S. ( V-... 0,2.)

~o. ..4..eC.t:m ,.,e CAmt er tA -"fMII.

It.a.t.'vrt .ut ~di.c..La.b& .

f1
!Ji - ----
r bJ t 63

~I = 0,9~S k .. D,oie; f.," 0, ie; p. 2.5'2. [,]

6'i ::: k ~ .... 0,01' Jt 15'0 e J,If MPa.

<rb"' :: 0,' feu =- 0,' Il 20 a -1'2. MP~



(peu d~lTllQ.htre1 do co", pres

siol'l )

23;0

0, 9~5 IC -10,2.S Il 15'0
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fi = q001b

23JO
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~
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1
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· EL5 ( t .. 0,2.)
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~I = O,9U le.:: 0,02.2.
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Charj u de coJC4.C.~

cOn ~Jme.t une cftar.1e cL'Ufl~to.~ ~ "",Sï,N!," due CUL)C

chtl"~eJ CflA'l ~ ~fOt. ~Q.~ -!on de. fa. -cunA1:ruet."m..k

~~.

EL.U. z f= 4,35,,(0/32'1- .2,9Y.)+-'l/5'1t-1,S = ')'J,lt~ b,tlcN~

EL. S. : ~ = (0/32.'1- + 2./ ,11-) +-//5 .. '+,"1b'l.. 'Ij i ~t,J (",,2.

1Jlmen.sil17lJ'l fl.mertt .-k ~ ~t't12.

~> 'a.~ ,a:rnt 4'f'''ei.e -4ur".un. k ~ -G4l"f)me'-&

ma-rrbu. i.e.~ f ..ut .-urni.u .1t ~I\ rnD'trlen:t:-..ck -*~.

Cha~e ulhme f_f-ar ufLiti ck. ec,.,~ k fa~ :

( 4" '12 cm b:ll 'l-g Cltl

Moment de ~~

Mt 1: pl! .. 3/22 li 3,8 11. 0,4-8 lC O,S' = 2,54- k.N.1J)

.



Colc.u.J. du Arma.tuNl.S

barres HA t::H'fl. f

-.~-.

FELfoO

'C>a ~c.ttm ..itOAt ~f1{2, lm lA. "U"'pfo.a tar une. 4Qe"ti.àt,~

.-dnLt ~ ...cL.·me~ 44".t eu A.Uivunt&.,

A.-re. du Ctmhu, +ra.ce' à mi - éFue.ur des parois

..Q... '" '+6 1( 10 Cl 11-' 0 cm L

PtIr,'",J.fre. du ctmhrur

u: (If' +/0h 2. :: 112 cm

Cm+rttÙt.tr. .:tal'l~",ta k Xarsüm b

b ~ 0,10 f co 0,10" 2.0 ~ .:J. MP"cu

= ",'If" -112." 29'10

:l x lI-bO 11 400

1.
'" A,03CJ"11



r~d:r1m MI)II·rru.Je : At &a. ~ 0,4 HP", e) Af .. 0,11e lA. =q Il Il 2. .,,112. :r 0, 22~
e u. Re. lIoo

4rrn~r«J -fn:tns l'U'SeJ.u

Soif LIn cadre c:k 4 s (A 1: " 0, '2.0 cml.)

5cctÙm m"",'''IIJe , At ofs. >... 0, ~
eSt

..:> Ai:: O,f#.ll 2 l&:z.1.T =0,0!l' cm 70

400

"

~ c.adre +S t.1.
'----- 1~1X·n9\· q. s

2.0 CIlI



PDlfl~0.,.. 7ltUnent ~ote4U - d.a.l/e

rO~ Je 30 '" 3D c.m

l 12 cmrJ o :1 J,r :1 -4,5 un



0" """'"~ J c. .....

\,G.'Y 2\C.""'f

l''I) \.\o.'b'\c.r _ ~Gc.,,...,c: ...~ i;",~y'mc:.).;o ....

~'ni\...e\ l-\G\;o,",s ~"'~ ~ ... '"\ln. ..., Se'"\\c:""eV"lh ,1.':1 iC:;;)

t.2.1 t1oqso.jc. dU Sltt~n'\C1\~ G-C.\1C:'~o.' d<- \' O,",\l ..:. \_JD" .... ~'c:

t1D"'~;O'. c::\'- \'~c>\iTo."- C~l)f"l'\ (~""\,,\-~'t) (1.-;'156)

['3.J LG \c.\c:\..it. cf ~O'" u'ti'is ....ho", ~'" ".',,"if ~...;)

t1.:' .... oi"C d. ~if\O"'" d' f:\-\lc\'J A"Y"';)1"",c'ior., (t>~A) <oU

l'T' 'jD\,)Houi $co"-\o ;." 'I ... s\.ih.-t Yo'J\" ...\,.,i c;;v. cU \ .. 'Yv .....,"'.

CN\ 1~~~

[0\1 ~~'ôY""c\Q..\;o"" ~"'\.,.."l-.... ~'r- ~.. " ..... yohP'o. ~s c,...... Cl.~

~ .. O'....i .. 'lÀ"')" Si c\"'~ M, J c\.."~"

ho.c\u,t Y"'v "";ch~J l.o ......~t.~

~c\i\-io ........ 1:'1'Y0",,\ -1. c;, ~<j

LS) ~,<lc: c\~ c\",'rG."\"-tt:::>!ff ~o""" \«cs co"') \'0 ch Ok.s ..... \,;~..,

~ St;) c.~ Cl. \,' 0.., Ca.."'\.c:l d, "....... c:\ -> C"'·'Hl"l 'r )1 y \\-.'" J

"J ..\","-" .2 -i ~a ~

,2"- f-!i\.;o", 'fc:\i\.;..... E~yo".s 'lc;H~

t 11 G-~ 1) \,~~ ... - e.... sh\l "'\;0,",' ~"" "\ ..u --1- A......'hi \-"'-.)-" ....-e ~t

1'10"""\\' ï'l:c\"""~'" c:lo. "",is. ~'" oc.,,'C,)"'(', 2... ",,8'\ d".}",
dl ~ 'ru d, '?~ t .."h' f o..... e.\. It\ \< \,"'... ~ S lA' _ 1?:. - \, C:H a" \;li It.j Co -

~ ~Jo" )-.1 c.\.'~ ç..,,\\ _ E.".\ -1 ~ 8 c .
l<&j M~'cC::;"';1v. 0. '\l)SCi~ ~ \"'(j' ......;~v. .l

~C'Vc::\;"'Q"d~. ~n""l ~,R\)sçe\ Jc:>\. .... ~\..:. 3 .....



l~] R.o.rr....r $u ... \U \'te\"","u c:U. c:.o",h-\l-:'\; " .... '""; S,, c'"

~O\~f »CÙ" Â "PI \l A c:..'" \.~ '1 ';)11 ...'r ) ';, 81 lO" ~ '0 ~.,..ll- 0 \-i 0 ....

du mat: ... ;0" " 'oc"'\l1( 0f.i~o.;",-~ - ,-'I-;'S"21

[-10J A"IYI""\"" à.. '\1",,~\-i\-\)~ 'H\'~i 1o).~ c:\ .. ~~hn,~.,r ..\-...v.,

TY" 0.."<l V J( ~\I 'o'i (. s ...... D 4 5 cQ '3 ...., " ...\- - Aoû t Il j &5

(""''Û R..'ù\.s ,,~-:.~ .... i '1un cb

0" .,.... co ~i A.\- ~", S\..-\1 ~\; OV) 1

U"'~'l.y\>tl"" ~'r ~ ~"""'t\l\ ~

~~ \,~~" ClI:"~' ~\"'''''''')- 'c.

( do, '" 0..s ~ 'j y':> "'l.) 1. <";) 'i S"

[12...1 l"\ou"C-OIJ ~\I\d..e cL ~~\o"'l - G-~"tts

f ~, \-i 0,", t..., ..-0" "-S -1 c:; ~ :5'"

l-1~J e.un )",,~'.-i""'" do.. E~ ~", }\ ........) - \>...... ' l>;"' .... ~ ~\l\""

-Lc\'\;~"" fiyol1c.s -1'38'3

l"'~") 'f ov ...... \), o.,'" l ~c\,."'i 1w G- \ t: C-\<.. - k U Il T

l ï .... co.à" o:.'ho .... L ....... o.i !> "- dr G. ~..,... J, t-
. ~)

1~"" f -=" 'hO,", ~ 0,", ~ ""'v 1.. ~ ~ '2. .

oHs~ ); ....;). HI

~ o.v~s 1 c:l""'''''t ... \>)(

0.0.0\1\ "ose .....\ ~od,'ho"'<, t,v-o\\.s 1..':)c;;.~.

[A1) '?"O\,'~\->H"''h':1V.'l. du r""o"'u.....,~..,)- à. \\~CJ\),\-O'\

S,,~C).\ _ l'1;Yli,,~;~ d",.." ,-\<)\;\",,'1 ~'t ~ \' \h'\'o"'\i '''''''

o ~\ \J <. ~ ""o ~ ~ c, l'\ \) 't. ~) _ \>';'t'r 5' f; tJ 1~ oz 1é> 0 S'

A-o",'r 1. ';, s Lt .

L" 'iJ G-IJ i ~ d.. c:..o,,", \ \Yv ~\-i .... cl u \,;. ,",,,,,, ~'"r
~ ~JYClit 1 ~. S':>"""_\~r _ 't..,\ih'o.., j.Jo~\,,)1~ -1~2q



d~ ~ "1" ...... d.s. Q':,",\~\;o"" o,uvs du

\),., i ~ H'~ \-' Sh \\- 'à....y r -1. '18) '" ~1':)

\,... I>'Io-, fHiou ~io<:.'1< ,?r(l~~""'" ~ \Fn

l 2. 1J '\ a\; ...i ~ M o~" .. i ...v d>

p).O ;y.\- cl.. f ~ d' ~ 'ru 0\' t ?~ J"'"~ ~'

ï \., ....c:> 'h', "'" "" A, (Ju Ilt\ ..

yo.v eh. ft.\ ~ \, +' .... \\ ~'r

o"',,, '1~.82.. E.P.T.

-135


