
Final Exam




                June 11, 2008


(Closed Textbook & Note)

         Instructor: JAE-YEOL CHO

Problem 1. (30 pts.) Consider a rectangular reinforced concrete beam below and determine the required spacing s of D10 U-shape stirrups (As=71.3mm2) for the following three cases and discuss it.
(a) Vu = 65kN,   (b) Vu = 150kN,   (c) Vu = 400kN,   (d) Vu = 720kN,   (e) Vu = 1,050kN
Material properties are fy = 400 MPa and fck = 32 MPa (normal weight concrete).
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[Hint] These equations MAY be useful in solving problems.
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Problem 2. (15 pts.) Consider a reinforced concrete beam with vertical stirrups.
Discuss the relationship of applied shear force and internal shear resistance using the line graph including various shear resistance components.
Problem 3. (15 pts.) The basic equation for development length is provided by KCI Code as follows. 
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Explain each parameter (symbol) of this equation in detail.
Problem 4. (30 pts.) The rectangular beam cross section has b=1,200mm, bw=300mm, h=500mm, and d=430mm, and six D25 tensile rebars. This 7.5m simply supported beam carries service load of 21.6kN/m dead load (including beam weight) and 17.7kN/m live load.       fck = 24MPa , Ec = 23,000 MPa, and fy = 400MPa. Cross sectional area of a D25 bar is 507mm2. Calculate the immediate deflection due to dead and live load.
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Note: When you compute the moment of inertia, use the transformed cross sectional area.
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