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1. [Frequency Response] For the alloy steel beam with boundary conditions shown, perform the

frequency response analysis and answer the following questions. Use 1-D beam element. (30 pts)
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2. [Size Optimization] Find optimal section parameters (beam radius) of the frame structure. Use the

following formulation. (35 pts)
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3. [Topology Optimization] Here is a bridge design example. The following figures show the design
domain, non-design domain and the loading conditions for the structural design. Obtain a conceptual
design using topology optimization method. The optimization problem is formulated to minimize the
mean compliance with 0.5 volume fraction. Use 2-D shell elements of which the length is 2 mm and the
thickness is 5 mm.

a=20mm.b=5mm, ¢c=35 mm
Material : Alloy steel
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Explain why the topology results of two loading cases are different. (35 pts)
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