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Based on the computer aided geometric design (CAGD), the integration FEA technique and shape
optimization for free-form surface were presented on the goal of establishing surface of zero bending
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stress and the smallest membrane stress. The method overcame the difficulties such as the description
and driving of 3D models, parameter linkage, and automatic update of finite element models, and
achieved the purpose of modeling free-form surface construction by computer automatically. Using the
secondary development function of commercial software, a set of CAD software and finite element
modeling and shape optimization software co-design system were established. This system included a
number of key technologies for 3D dynamic parameterized modeling, such as CAD/CAE integration
approach, strain energy-based optimization of spatial structure, as well as the finite element model of
the parameter-driven methods. The system is reasonably available to a variety of surfaces by
adjusting the design parameters (constraint conditions, space conditions). At the same time the initial
shape can also be modified on construction intentions. This method provides a new approach for
performance-based free-form surface architectural design. The parameters can be defined from initial
surface created by architects and improved the mechanical properties by optimization.
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