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Safety evaluation and optimization design of combined
fixture for static pile driver
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(1.School of Mechanical Engineering and Automation, Wuhan Textile University, Wuhan 420200, Hubei, China;

2.Hubei Engineering Research Center of Industrial Detonator Intelligent Assembly, Wuhan 430073, Hubei, China)

Abstract: Lightweight design is an effective way to improve the economic and environmental

protection of static pile driver, as the key component of the static pile driver, the combined fixture is

important for its lightweight design. To realize the combined fixture structure safety and lightweight

design goal, a three-dimensional model is established by using solid works, and ANSYS Workbench is

used to analyze and evaluate the equivalent stress of the whole structure and main components under

the condition of pile pressing. Based on the results of analysis and evaluation, the topology

optimization method of superposition replacement is adopted to carry out the structural optimization

design, while meeting the needs of safety and engineering practice, its total quality is reduced by

about 30%,and the economic and environmental benefits are obvious.
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Fig.4 Comparison of the maximum equal effect force and allowable stress of each

component in each fixture
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Fig.5 The model diagram of each component of the combined fixture after the topology
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Fig.7 Comparison of the dead weight before and after the topology of each combined fixture
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