King Saud University                                                             CE 471 Reinforced Concrete I

College of Engineering                                                           Second Semester 1426/1427 H

Civil Engineering department                                                 Time Allowed 1.5 hrs.

 Exam I
Question 1 (50 points)

The cantilever beam shown in the figure below was designed using a normal weight concrete with (c=24 kN/m3 and  
[image: image15.bmp] and a mild steel with 
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. The beam  cross section is shown in the figure below.

a. compute the effective depth,

b. check that the beam flexural reinforcements satisfies the ACI code provisions, 

c. compute  the beam nominal and factored flexural capacity,
d. if the beam supports a distributed dead load of 12 kN/m (not including self weight), what is the maximum distributed live load that the beam can support. 
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Question 2 (50 points) 

The beam shown in the figure below supports a distributed dead load of 14 kN/m (including self weight) and a concentrated live load of 60 kN.  Knowing that 
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  fy=420,
a. compute the maximum factored load moment, Mu,

b. assuming two layers of steel, determine the required area of steel,

c. using (22 bars, determine the required number of reinforcing bars. Check whether reinforcing bars can be placed in one or two layers (assume (8 stirrups)

d. sketch the section showing bar arrangement,

e.  calculate the effective depth d and check that the design reinforcement ratio satisfies SBC-304 limits,

f. Calculate the design flexural strength.

_________________________________________________________________________


[image: image4.wmf]d

f

c

x

y

b

b

+

=

=

600

600

,    
[image: image5.wmf])

600

600

(

85

.

0

1

y

y

c

b

f

f

f

+

¢

=

b

r

,    
[image: image6.wmf]'

85

.

0

c

y

f

f

m

=

,   
[image: image7.wmf]2

/

bd

M

R

u

u

f

=

   , 
[image: image8.wmf])

5

.

0

1

(

m

f

R

y

u

r

r

-

=

,     
[image: image9.wmf](

)

y

u

f

mR

m

2

1

1

1

-

-

=

r

,      
[image: image10.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

=

y

y

c

f

f

f

4

.

1

,

4

max

'

min

r

, 

  
[image: image11.wmf])

spacing

bar

)(

1

(

6

80

min

+

-

+

+

=

b

s

d

N

d

mm

b


























(8 @ 150 mm








500 mm








200 mm











3(18


2(16








2.5m











































































































WD=14 kN/m








PL=60 kN








6 m


























250 mm








600 mm











_1205579649.unknown

_1205580322.unknown

_1207218990.unknown

_1205660712.unknown

_1205580161.unknown

_1205580233.unknown

_1205579846.unknown

_1147346808.unknown

_1205579580.unknown

_1145627267.unknown

_1128943224.unknown

