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NOPPARUJ PRAPAKIAT: OPTIMAL DESIGN OF REINFORCED CONCRETE FRAMES
BY HEURISTIC METHOD. ADVISOR: ASST. PROF. WATANACHAI SMITTAKORN,
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Reinforced concrete structures have been widely used because of their
several advantages, for example, easy to construct and not so expensive. In general,
the design process for an appropriate structure, possessing strong and economical
characteristics, requires a trial-and-error method in combination with the designer’s
experience. This research presents a study and a development of a computer
program for the optimal design of reinforced concrete frames by a heuristic method
with a hybrid algorithm technique. The aim is to seek the most economical structure
whose safety measure complies with the ACI 318M-08 code. The objective function is
the construction cost calculated from the volume of concrete, the area of formwork,

and the weight of steel reinforcement.

Results from case studies of a beam, a column, and a portal frame have
shown that optimal design with different step sizes (constant and refined ones) in
the gradient process does not affect the rate of convergence or the number of
randomization. However, the refined step size can yield a more accurate result, a
slightly lower cost. For the design of flexural members, the optimal solution
converges to the section with minimum width, reducing the cross-sectional area of
concrete, and maximum depth, reducing the reinforcement. For the case of portal
frame subject to gravity loads, the optimal solution comprises small-section
columns, due to a small axial force and bending moment, and a beam with

minimum  width and maximum depth, due to bending moment, hence, to be

economical.
Department:  Civil Engineering Student's Signature ...
Field of Study: Civil Engineering Advisor's Signature ...

Academic Year: 2014
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