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As= 1+23 mn( 3 s 25 )

$- a2o MPa

1-3m
f!=2"neq

t)



ri ;t-.lt .!lJ4)t .,fe ;'-_*r..,1; e-[*Jr 
ast: :a-;tg 2-3

(simply suppon beams) -: JL,!t A!i,*Jt ;r.l*Jt ;Jl_,it CJ,ntjl
,JUt IIr" F, y- U" J.l- 3 .rL-! rlq_-4 LL- jjLr- 

^." _,,F1 i $
ou:r -(:J' , ,VY rsf /LJi .;tJr -rFy ?r> J,/( tlJi)tw)

q+rr cH

A 1,rv {x!tl|) 3
/"-1r'-\,,---\,--!1/- -\--...

/=j
-i

!'l"Jr .-!F\4 Jlrr Jt ,st\ , I :.; ,\{ et -45 ) l)" WJj.ii\ ,gl .f}r ;! u., $3

J}l J. ,i)1,11 iai cs" -rl( r-3) 
"K:J! 

( r-:) Jr4t ,,i a*," Fr o/o( G 7.7) )tk
r. .'r(w)J}i i).' 6)lJ1 e". criirr ( 2-3) J<iJ\r (A) 

'ilJt 
.-rF\dr (w)

An 1l ,tl rr ;\
# il^;t''JY\4

t6



t
4
.P

.t,

tL
,rr
\F ta

,\_. 
O)

94\o
'ho

t
\"

^
gJ

c-
.q

6

1{
l..J l'.)

01 Or
N)

\,{ { .-J
{

N.)
-.t

l.J

-l { TJ
P
\]

l.J.{

bo bo

N
oo

I.J N.)
9o

\J
\ !'., {

{

\o

f..)

\o

-t] {
;

--l {
co

ix

O1

b
\o { {

\o \o -{ { N) !>

o\ !
\o



'7

'l
4.

I'

1.6

t.4

1.2

I

0.8

0.6

o.4

o.2

0

24 26 28 30 32 34 36 38 40 42 44 46
(kN/mXw)-!s:"lt cj"'tt

,-ilF)rr(w)Jiijill .l.Jl 4r i$ur( l-3)Jsill
:u-Yli.L++ll i-l-Jl ai" L-Jsll 6l-1jJl d (A)dt+ill

'1 I
,J'

'̂7 0.8

7
.? v.U
_t..'L

^ 0.4

=< 0.2

0

24 26 28 30 32 34 36 38 40 42 44 46

(kN/mxW)J'iill d"Jl
drFYl 4+.dr(w)J"$sialr J"Jr ddr i.D.Jr(2-3)Js.,iil

ruu)l it$Jl i-.Ldl 4,j- t-FI 6tji,Jl d(An/ l) srt+jll

^ ra.+ $:r 4 (



d graulr ..ilJ4il Gle +44|JaJ-1, aili;-,rp 3-3
( Cantilever beams ) -: isLJt ;nLjt ;Jt-,*t .)r ll.tjl

orli.ll:!:! lirr !,- U" !t- J irli LL- irLr i"19 rl#t I ,n
"tir J<jJr rLl),l rt, it j jLfl ._!!ry *,L- ,;J t ,tgr; S{Wt

: ljr .l:*

w{ /n}

f\+J1 .rFyl ;[.a; Jl .5ri ,t:;,, 12a -46) j, wJi-i:il J-tt ,f-t! ;,1 -r-.3 .u-,

gr 6iJ1 rF. glb (3 - 3) ,ts-il! ( 2 -3) JJ+t .3 e.-6vo( 48 .6) rrra
;p>a *;e J}r c* a:lJr +,, ,:I! ( 4 - 3) J<i.llr (a) iqJl .rlryr wJ-tl

ln ,\ ."
"""'d94!at"

,..y".\-..1'...v-.!,.'v^',',..".r,1



tr
ti
c_

,-
,t
t-

a
!,

.G
Ar. a
(. Dr

\. tD

.tD
F'
l:'

f
Y-

t"
x
l.J
I

c-
.f

a -l

{i

tJ
o\

f.,
o\

N
Ol Or

-l
te

tt -l-l
!\J

-t \] { -l
-l

!v
\]

N)

- ? l.) N tJ NJ tJ

-t F -l -l ^z

NJ

\o \o

-1 \|
6

! ._l -l { -t

-
-

\o \o o\
--.t

i,J
Ol\o

!^ 3>

\o
l.r

{



,= 14

f,o
3

52
0

24 26 28 30 32 34 36 38 40 42 44
(kN/m)(w)J,j'rill dl"Jl

dlF)ldw) raiiiJl &Jr dcr iDJr(3-3)Js.rJl
;jitrll i5L!^llirtL-ll (rl-'ilI qj (A)dl+ill

'̂7 0.8

7
4.

; 04

€ 0.2

0

24 26 28 30 32 34 36 38 40 42 44 46

(kN/mxw)rddr J^Jl
dlFYl a-u,jr(W)),iii.Jt jJl eer iaulli4-31,.131

ijiul a-l-Jl4rj!-JJl ol_,ilt d(Ar/ l) dL+ijl I9



,j d,*J' (.,tr4lr (sle;.;,an1 ,;J+.!t - , ili;-,tjr 4-3
( Fixed ends beams ) -: drr{tgjl L.ilt ;r..ut ;JL.}t crl.:rjr

'ruL I.Lr, ti.!, )l' [io J"t-, o![t1 ;::":-l- qL; n::' rU;i f Jci

"1.:i ,(:Jl _e ,i-:V pr jil .:^j dl+ijl .-!Fy .>\* ,zrA { / C:: FWI
_: 1ljr a.ii.

w {KN/m)

AI

rui{ jt.il\ .j!4)/i;L;i; Jl (Jrl / ar{e4 -46) j"w(-i+l ,f,tr;! u,_e s,
wJ-\ (* i::Ut r.."- 4-illr (5 _ 3) J*Jtr ( 3 -3) g+\ c .*, \$ o/o (48 )

;ieJl ._!F),4 iiJ Jr+r s* &>Ui a1-,51! (6 - 3) ,-KrJ! ( a) qiqJt ..!Fvr
An/Ar

20



t'
f

t
ti
c_-

,tr
F

0.r
t_

'G
'cr-" :r(- ^)
E:X.(D

G

}I

a
}.-

h-"

-l(,

c-
.f

f.) € { zP-

o\ 1{

o\
l.J l.J

o\
i.)

\ \
-l

{
-l

TJ{
l.J
-r
-l

\,
{ { {

l.)

-1

9o
f.)
90 PF3r

-J (^ n) \
{-N 4>

\o \o

l.J \)

\o \o \o \o

ix

q\ t,
o,I Or

NJ
Or

b.r
o\ P

R

I
;- ;

\o o\ o\\o
Ol

r-l
-l

l>

b\ o\ rl
-l

\o



0.2!

0.18

;r7 0.15

-J 0.12

.i- 0.09
:,

S, 0.06

E
E 0.03

0

24 26 28 30 32 34 36 38 40 42 44 46

(kN/m)(w)2ut j"':t
GIJlSi)rr(w) J,i lr iJr ar a!)r,Jr(J-l)js,.ill

j,ri,_ -l-{ll ii,lJliJJl i-lj" Llr 3tiJl ,J ( A).g,l-ill

'qr
,J'

'̂7 0.8

3
? "'"
-!..'l^

^ 04
a
< 0.2

0

24 26 28 30 32 34 36 38 40 42 44 46

(kN/m)(W);r;rJt j"Jt
dlF)l L,rr(W) !i!Jl iJt 4r :-a>Jt(f-l)rJs.,r'1t

irFlctl$Jt i-lljl 4"it-!l eri,,Jl d(An/ 1) s.,l+ill 2l



LInr-I\ &Jd\ : cit*t 
^"-"y

22



-' C'''t'''''- '"tl 1-4

rurr (ir"ll .-!!iY eL.i; Jl .5:1 1 l:;r.K(u - 46 ) v J.+\JJir J\ .\

. r\:--Y iL--.ii\ LL-tl dLJll i,l-ijl .-!-:r" (, o/o ( 6 7.7)

r1J.k jLill .j!i)r1 dL;,r J1 ,J:l llrE(24-46 );,," ,lll !$ir Jl .\

.ir\:Ji LLJI {L}1 oL'.ii +r ,."F1 j %( 48 .6)

rlii{ (-iLJr .JF)d ;L-r Jl 611 1t:;t$1u - 46 ) j/ Jti JJir Jl .r
. cr!\+Jl i*ll 4"J11 !L,!1 .rl;Jl ia)' j o/o( 48)

c,U,l\ j Jl.;l\ .j,!4V r1.r; 
"|",pb 

il (w ),-ti{l J'+\ J\ 6-Ue".2
c,LJl + /:l\ ld 

^d .-]"1 J! JL--\l ;, a.i!+l dlY c,lj ;-Lll ,.iL/1

e:Ullr tulJl ;l-:Jl j \.u lr-,U. g'-.: & f .r\,-','t :L. ll1 tJJ\ ijL/\
c,!l+l i:ei\

jrrlr --r!i),4 ;1.;; Jr grl p t :: $tu - 46 ) j,,j.'rl\,l+i ,Lt; j' .o

1 
d:112--"o. 

177 ).r(s.r02 - rs.74g). r (0l.62 - t.a31 )t
JFr Jo o!\:rl iri\J ir\jj\ , ,L-)1 ,l+--Jl LIli ;;L/l oLJi i , /"

J-6 J*- ;1+ll .jtrV 
"t' litrU ;f rL-V p; ;,1 "q alul 

aLJl 
iJE" .r"r

su?l\ *$Ilr :L-V it-J\ ii],:Jl !"1 , iil,Jl i,LJl j u+ lJJtill JF)/ rue
. i:iur ouJL o)i L ljl ltiul .-!PY F &i

23



: iJ.nrJr ,tt4t 2 - 4

i;j,j\ LlMrijiJll LLlr .:b,l\ j,_,sr .-!!i)/1 J" 5.:il ;|Ar-[.\
. ru_\4 r.

;i!$l L!r/ c,lj i-tll i;LJgl otall J ihiJ\ ..!!i)1 & .|j:il Jt\ib .r

. {+J- -!U1 cl' e"r[l, .r\:-V ;"



llrLalt;

1-ACI Committee 318, "Building Code Requirements For

Structural Concrete and Commentary

(ACI 318M-05 / ACI 318RM-05), American Concrete Institute,

2005,436 pp.



(.e-e|r)

EX: Find the immediate deflection of the simply support beam

shown in the fig. below ?

A w{KN/m) a
,r\,,-\"/--r'-..,/-v-\i-!/i \/?-i\

oaa
tbt
t---------------

f "':20MPa
f ,: 420MPa .A.: 1473 nm' (3 O 25 )
b=250mm
d:430mm
t =3 m
w:46 kN/m

51.8,.f^ 5r *0.85 *20p'.'=#i- = 0.01474
-.- ty

ta 14
pmin=i:: = *:0.0033Jy +'u

P*l= iT : tso-430 = u'urs/u

Pmin < Pact < Pmax 0.K.

26



b=H= 2so:-soo'- 
2.604 *ros mma

= 28.88 kN. m

= 173.8 mm

1", = 
o'a" * n. A" (d - x)2

1", ='!18 + 10 * L473 * (430 - 773.s)z

lc, = 1.404*10e mm4 < ls=2.604i10emma 0.K.

t=(H)' rs + [1-(ff)'1.'..
t = (##)' + 2.604 *ro, + 

[r - (##)'] * r.404 * Lls

I,=0.62 lf'. =0.62,12o = 2.773 MPa

2.773 *2.604 *Ioe

M"=# = t+!= 51.75kN.m

E" = 4700 
JJ'" = 47oo l2o = 21019 MPa

'= *= #:e.sz =ro

^-2?= n,q"(o-*)

'uor" = 10' '1473 -( 430 -x)

x2+117.8/x-50671.2=0

-1r7 .84 + .,lTliEVzi + *sddTa

. . f. .1" 2.773 '2.604Mn = -j-----.e.- Yt 250 ' 1oo
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le = '1.613*10e mm4 < ls = 2.604*10e mm4 0.K.

A-,= 5.r.r* 
- 

5+46r(3,1000)a -= 1.431 mm""' s8+.e..t" 384.21019 | 1.571'10Y
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