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Fig. 2 Topology optimization results of simple column structures
with uncertain load direction uncertainty and deterministic
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Tab. 2 Topology optimization results of simple
column structures and compliance changes

after the load direction change
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Robust topology optimization considering the uncertainty of load direction

FEI Chen*, WANG Xiao-tuo, NI Cheng-gong, SUN Yan, TIAN Bin, YANG Yan-shan

(Smart Agriculture College,Suzhou Polytechnic Institute of Agriculture,Suzhou 215008, China)

Abstract: Uncertainty of load is a common problem in the engineering field. In this paper, the robust
topology optimization of a continuum with uncertain load directions was studied. Firstly, interval
variables were used to describe the directional uncertainty. Subsequently, the disturbance in the direction
of the nominal load was described by using the rotation matrix,and its sensitivity in any direction was
obtained with the second-order Taylor expansion and the first and second derivatives of the compliance
with respect to the angle of the nominal load by means the special property of the derivative of the
rotation matrix. Finally,the SIMP model and the optimality criterion method (OC) were used to optimize
the topology of the continuum with uncertain load directions. The optimization results obtained by this
method showed that the compliances was insensitivity to the change of the load directions that the

structural stiffness was more robust to external load in different directions.

Key words: robust topology optimization;load directions uncertainty ; SIMP method; OC method



