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Problem 1

Probiem 2

A reinforced concrete beam section with b, =20cm,d =45cm,
h=50cm, A = As' =2DB20mm, E, =2.1x 10® ksc, S, =4,000 ksc
E. =2x10° ksc and fc' =300 ksc . Calculate the curvature ductility and

ideal flexural strength of the beam section.

20cm

5 5 IScm

N 2DB20 mm

45cm

le

= (o] ol | 2DB20mm

A rectangular section is reinforced by deformed bars (see figure a).
Section contains No. 4 closed stirrups at 3 in centers and cover to the
hoops is 1.5 in. The stress-strain curve of concrete and steel appear in
figure b and c. The steel has a yield strength of 60,000 psi , a modulus
of elasticity of 30 x10° psi and strain hardening commences at lée, .
The concrete has a cylinder strength of 4000 psi. Calculate the axial
force, moment and curvature of the section when the concrete strain at
the extreme fiber is 0.008 and depth of neutral axis is 8 in. If unconfined

concrete having a compressive strain greater than 0.004 is considered to

v-

be ineffective.

T [Fe—glNns

stirrups No. 4
20" @ 3 in 17.5"
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_ Confined concrete

Unconfined concrete
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Fig.b Stress-strain curve for concrete confined by rectangular hoops

2
£ _—_fc'[ 2e. —( : ] :l for £, <0.002

0.002 1 0.002
f. = f1-z(e, -0.002)] for 0.002 < £, < &5,
f.=02f] for £, > &,,,
Where Z = 0.5
Esgy + Esgp —0.002
3+0.002f;
Esou = 71 T
S, —1000
e, =2p |2
S0k 4p.\' s,
p, = Ratio of volume of transverse reinforcement to volume of

concrete core measured to outside of hoops.
b" =Width of confined concrete core measured to outside of hoops.

s, =Spacing of hoops.
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Fig.c Stress-strain curve for reinforced steel
[, =&k, for e, <¢,
=1 for £, <¢,<¢,
—&, )+ - 60—
fi=1 mls, = ey)+2 +(8’ £a 5 m) for ¢, <&, <¢,
60(s, — £, )+2 2(307 +1)
Where €, = -fl
E.\‘
(£../f, JBor +1)* —60r -1
m =

1572
r= 6‘su _gsh

Problem 3 A simply supported deep beam having a clear span 172 in is subjected
to a uniform load of 4000 Ib/in on the top. The height /4 of the beam is
96 in and its width is 20 in. Design the web reinforcement based on ACI
requirement and flexure reinforcement based on strut and tie model.

Given f,=60,000 psi fc'=4,000 psi and d = 0.9k

service load = 4000 Ib/in
- H%HHHHWH ________
. Ve N T
AN AT N A
/ rut and tie mode \ 3
= J_./.S_a _________ _-_\—‘o _.icﬂn
l,=1T2in _T 6—’!
L T 20in
) 1=192in ’l

R R T Y

Clear side cover=1.5 in on each side
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Problem 4

Problem §

Design the web reinforcement at the support section of the simple beam

(span=10 ft) using the following material properties and section

dimensions.
fc' = 4,000 psi Dimensions
Jfy =40,000psi x=b,=16in
weight of concrete 1.04 /b / in*. ft d=175in,x,=12.5in
¢ = 0.85 for torsion and shear y,=165in
service load 1250 Ib/ft
100 Ib/’ l
N A A A A A AR A A AN A AR AR AN R A AR R
o [® _7r5—n
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16" 40" L

Calculate the required embedment length of the No.10 deformed bars in
top reinforcement with No.4 stirrups. Given

fc' =4,000psi Normal weight concrete

Jfy = 60,000 psi

Clear spacing between bars=2d,

Clear side cover=1.5in on each side



