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This paper presents a numerical solution to boundary shape optimization problems of continua with re-
spect to minimization problem of external work under a volume constraint taking into account material
non-linearity and minimization problem of the time integration of squared error on the responded veloc-
ity and the prescribed velocity under a volume constraint taking into account geometrical non-linerity.
Shape variation is described by using a one-parameter family of mappings defined in a domain where a
continuum lies initially. The shape sensitivities are derived using the Lagrange multiplier method and
the formula of the material derivative. A procedure to solve this problem using the traction method
is presented, which one of the authors has proposed as an approach to solving domain optimization

problems. The varidity of proposed method is verified by applying basic numerical examples.
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Fig. 1 Shape optimization problem of three-bar-truss-
like continuum
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Fig. 2 Optimized shapes of three-bar-truss-like con-
tinua
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Fig. 3 Iteration histories for three-bar-truss-like contin-
uum optimization problem
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Fig. 4 Load-displacement curves for three-bar-truss-
like continuum optimization problem
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Fig. 7 Initial and Optimal shapes
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Fig. 8 Deformations
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Fig. 9 Load-displacement curves
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