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Solution to Homework Set #4 
ENCE 454 – Design of Concrete Structures - SPRING 2004 

 
 Assigned T, 3/2     Due T, 3/9 

Problem 1:  
A reinforced concrete beam of rectangular cross section is reinforced for moment only 
and subjected to a shear Vu of 9000 lb.  Beam width b = 12 in., d = 7.25 in., cf ′  = 3000 
psi, and fy = 60,000 psi.  Is the beam satisfactory for shear? Why? Justify your answer. 

 
*** SOLUTION *** 

Approximate h: 
 h = d + 1.5 + 0.5 = 7.25 + 1.5 +0.5 = 9.25 in. < 10.0 in. ⇒ beam is considered 
shallow. 

max Vu = φVc = dbf wc′2φλ  = ( )( ) ( )( ) lb 148,725.71230002175.0 =  
7,148 lb < 9000 lb ⇒ Beam is N.G. in shear 

 
Problem 2:  
Assume that the beam of Problem 1 has an effective depth of 18 in. and is reinforced with 
No. 3 single-loop stirrups spaced at 10 in. on center.  Determine the maximum shear Vu 
permissible. 

 
*** SOLUTION *** 
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Therefore, 
 max  Vu = φ(Vc + Vs) = 0.75 (23.66 + 23.76) = 35.57 kips 
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Problem 3: 
 Textbook: 6.1 
 

*** SOLUTION *** 
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Problem 4: 
 Textbook: 6.3  
 

*** SOLUTION *** 
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