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Behaviour of Reinforced Concrete Beam under Loading:

Working Stress Analysis for Concrete Beams Consider a relatively long simply supported
beam shown below. Assume the load (Wo) to be mncreasing progressively until the beam fails.

The beam will go mnto the following three stages:

1- Uncrack Concrete Stage.

2- Crack Concrete Stage (Elastic).

3- Ultmate Stress Stage - Beam Failure.
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Moment Diagram

At section 1: Uncrack stage:

1- Actual moment, (M) < Cracking moment (Mcr).
2- No cracking occur.

3- The gross section resists bending.

4- The tensile stress of concrete 1s below rupture.
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At Section 2 : Crack concrete stage:

1- Actual moment, (M) > Cracking moment (Mcr).

2- FElastic stress stage.

3- Cracks developed at the tension fiber of the beam and spreads quickly to the neutral
axis.

4- The tensile stress of concrete 1s higher than the rupture strength.

5- Ultimate stress stage can occur at failure.

| oo 14 35 (o Concrete is Elastic
fs <Iy e Steel 1s Elastic
5 (o > § (SRR Cracked




UNIVERSITY OF ANBAR 3rb CLASS
COLLEGE OF ENGINEERING LEC.: MOHAMMED NAWAR

DAMS & WATER RESOURCES ENGINEERING

Es 200000
n= —= ——————
Ec  4700./fc

Cracked transformed section kd
3
i ’C 7 ‘
C
kd 7 i
B i = d , kd
jd=d 3
nAg
1 fS
C -t e — T
| I | A
fa- b -




UNIVERSITY OF ANBAR 3rb CLASS
COLLEGE OF ENGINEERING LEC.: MOHAMMED NAWAR

DAMS & WATER RESOURCES ENGINEERING

Fiw o’ /{/ﬁ 7??5}4 1o ¥

Avea Q}A GempPressjon = ,4;/@5/ a/ Jensson

abous A/ abou+ N4 ]
b kd . (k) = wAs(d-Kd) @
Diee | Rot*fc’:%— —_— /4;://:'0/
RS\ PO P {qo(?_)
b Kk (s )= m/ k(= k)
k*- n/(-x)
(- 2nf-2K e
)<’-+2/n\<—2/h =0 —\ 2l

/1 = McC . /‘1»\0\,\( kJ & e ﬂ/ .<E\GS+!'<)

I,&',Q I/\/»A o 20
7[; =N /V) C - N Mmcu{(a'-ka/) <[‘(’J ,,(E lastie)
I/\/A IA«'.A ~ o

///&Luak/e 8+Yesscs <:f/?//6/+€v’f'04 /5 d““”"'ﬁ
£o ,AC]-"(;C'//& ' ) /) )
° C\"l(\,c.}g ol 04'5 C

0

O Ruinborcemens iy =300MPo =>4 1O
fy =200 M= - [y




UNIVERSITY OF ANBAR 3rb CLASS
COLLEGE OF ENGINEERING LEC.: MOHAMMED NAWAR

DAMS & WATER RESOURCES ENGINEERING




UNIVERSITY OF ANBAR 3rb CLASS
COLLEGE OF ENGINEERING LEC.: MOHAMMED NAWAR

DAMS & WATER RESOURCES ENGINEERING

E)( ——v\J /“"0\,{;»\0\*\ [_.od(j (f)) P
qu\ bc QFP\ d A+ +L\Q
Cewntevr Og “é‘d\(. \OCUQ”\

Shown below Loy Mese

.\\A Co\fw\u*"ov\.._ ﬁ;- = > ;»2_
b:ZSOW\M/b\:SaOMM ’{— \ | ‘
AS: Sﬂ 20mm /E:S:2‘70 oooN/mm® m 32/_%‘7:
pEC = ZZMaao”f/{”Mz/ &:zq-\mm | ‘
42300 MFa ) +é=20MPy F
Solariowns- o= SH-(H0+I0+L). asp W-520. t_’__ﬁ/
5 3# 24,
/453 3*77_(20)2'.—_7?‘2'”01 . .
/ 145 -99/2. = 0'0088 .7% ——_——___JM
bd 25[)*‘ %‘0 H=Zg2:+

h= Es 200 000 9.09
Eie 22 ©00

/n: o.00 85 *%}: /’ﬂg

f= (009 + 2(0%%) ~(00%) = 0-32% .
)= \—“\ o087

Jd=d- kJ = 440~ 03’28*440 - 317D i

f % ZM ¢ fecoU5u20= 9.0Mf
K bJL ol 1
M- 03*/) kJ lOJ =05 ;&-9*0.323 ,;0559‘*2504#(“1"\0)

= 63.452 % 10 pmw

szya fs= 140MFa
5\)
M= £y Asgc}—\%*%z%osﬁlww 5/¥x10~m

Mol te s cmullv ol Hhe moments tha+ m\« fc f %
7

i




UNIVERSITY OF ANBAR 3rb CLASS
COLLEGE OF ENGINEERING LEC.: MOHAMMED NAWAR

DAMS & WATER RESOURCES ENGINEERING

Design of R.C. Rectangular Beam by W.D. Method:

Notes:

1- Amnalysis: Given a cross section, concrete strength, reinforcement size and location, and
yield strength, compute the resistance or strength. In analysis there should be one
unique answer.

2- Design: Given a factored design moment, normally designated as select a suitable cross
section, including dimensions, concrete strength, reinforcement, and so on. In design
there are many possible solutions.

3- Balance Section: 1s economical section because it 1s used both of steel and concrete
properties 1n high level.
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From Strain Diagram:
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