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Static Analysis and Optimization of Structure of

Economical Stereo Garage
JIAO Yingving » DU Xiaogiang » YUAN Bo, LIN Lepeng
(Faculty of Mechanical Engineering &. Automation, Zhejiang
Sci-Tech University, Hangzhou 310018, China)

Abstract: Since accidents frequently occur in stereo garage due to low structural strength, so a
economical stereo garage manufactured by a company was taken as an example and a static analysis and
optimization of its structure were carried out by using the CAD/CAE technology. First, the three-
dimensional model of the stereo garage’s steel frame was set up in SolidWorks. Then, the finite element
model established in ANSYS Workbench was leaded in it to make a finit element analysis on the steel-frame
structure of stereo garage. Finally,an optimization of the parts of the stereo garage was completed based
on the result of response surface analysis on its weak parts. The distribution laws of overall stress and
deformation of the stereo garage during working hours were obtained; its maximum stress is 153. 07 MPa
and maximum deformation is 10. 453 mm, so it meets the requirement of safe use. After the optimization
design, 2. 31% of steel consumption is saved while both the strength and stiffness of garage are
guaranteed. The research provides a reference basis for the improvement of stereo garage.

Key words: stereo garage; finite element; static analysis; optimization design
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