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Shape optimization of road incidental structures for deformation control of snowbank
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Abstract

In this study, we present some numerical results of the shape optimization analysis of road incidental
structures for deformation control of snowbank. The performance function was defined by the energy due
to thermal deformation, and the shape optimization analysis was formulated based on the adjoint variable
and the finite element methods. The shape update was carried out by the gradient of the Lagrange function,
i.e., the performance function extended by the adjoint variable and the governing equations, with respect to
the design variable and the traction method was applied to control the gradient oscillation. The shape of the
road incidental structure was updated by the gradient modified by the traction method so as to minimize
the performance function. The Python program was used to estimate the coefficient of thermal expansion,
and the FreeFem program was used for the shape optimization analysis.
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