
ENCE 4359 Reinforced Concrete Design    SID:___________________________ 
EXAM One, Page 1 of 10 

Place only your student identification number on this test (on all pages).  Do not place your 
name on the test.  Do all of your work on the pages provided.  If you must separate the pages, 
staple them back together before surrendering your test.  The credit and approximate time that it 
should take you to work each problem is provided in the square brackets [ ].  It is smarter to 
attempt all of the problems than to spend most of your time on one problem.  You may use your 
ACI concrete code and the reference sheets that are provided for your use; no other materials 
are allowed. 
 
 
1. Design a simply supported rectangular reinforced concrete beam with tension steel only to 

carry a service dead load of 1.35 k/ft and a service live load of 1.90 k/ft.  The dead load does 
not include the weight of the beam.  The span is 18 ft.  Assume #4 stirrups.  Use fc' = 4,000 
psi and fy = 60,000 psi. 
[40 points, 30 minutes] 
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2. Answer the following questions as they relate to reinforced concrete. Feel free to use 

sketches to accompany your written answers.  Your answer must fit in the space provided! 
[20 points, 15 minutes] 

 
a. Why do the surfaces of reinforcing bars have rolled-on deformations? 
 
 
 
 

 
 

 
 
 
b. What does “balanced condition” mean with respect to reinforced concrete beams? 
 
 
 
 
 
 
 
 
 
 
c. Describe a one-way slab and explain the load path. 

 
 
 
 
 
 
 
 
 
 
 

d. What is the Whitney Stress Block?  Explain its use. 
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3. Sketch and label the reinforcing steel in the beam, and one-way slab shown below.  Explain 
what each type of reinforcing does for the structure. [20 points, 15 minutes] 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ENCE 4359 Reinforced Concrete Design    SID:___________________________ 
EXAM One, Page 5 of 10 

 
 
4. Find the nominal moment capacity and moment reduction factor φ of the beam section 

below. [20 points, 15 minutes] 
 

 
Fy = 60 ksi 
fc' = 4,000 psi 
#4 Stirrups 
4 #9 bars 
1.5” sv 
1.5” clear cover 
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