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Abstract

Topology optimization techniques are usually performed on a design domain with predetermined
support conditions to generate the optimal structure. The design of this predetermined support
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condition limits the optimization design space and increases the use cost. However, the existing
support position optimization techniques are limited, and most methods require cumbersome
procedures to pre-define support conditions. In this study, a topology optimization design method
for the support position of plate and shell structures based on SIMP method is proposed. By in-
troducing a layer of elements at the boundary of the allowable support, this method can be simply
implemented in the finite element model. Various examples are given to verify the effectiveness of
the new method. This study shows that using the element-based support position as a design va-
riable can effectively obtain efficient and innovative structural design.
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Figure 2. Design results of cantilever beam support position under concentrated load
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Figure 3. Different number of support positions corresponding to the design results
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Figure 4. Design results of cantilever beam support position under linear variable load
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Figure 5. Different number of support positions corresponding to the design results
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Figure 6. Design results of cantilever beam support position under uniform load
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Figure 7. Different number of support positions corresponding to the design results
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