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Robustness design of underground diaphragm wall supporting

structure combined with economic optimization
LOU Kaijun, YU Feng . WANG Zijun
(School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract; Without considering the coefficient of variation and the standard deviation of the COV of
geomechanical parameters, there are certain risks in the deterministic design and reliability design of
geotechnical projects. In order to overcome the influence of uncertainty of geomechanical parameters on the
design of underground diaphragm wall supporting structure and optimize the economy of the design
method, the author proposes a robust design method for the design of underground diaphragm wall
supporting structure under three failure modes: uplift failure, wall overturn failure and sidesway failure of
supporting structure. Through the engineering case of Wenxin Station, Hangzhou Metro, the relationship
between geometric parameters under various failure modes and robustness design is analyzed, and the
optimal solution of geometric parameters in the design of underground diaphragm wall supporting
structure is determined through the design. The results show that increasing the depth of underground
diaphragm wall and the thickness of reinforced soil can improve the robustness under uplift failure.
Increasing the depth of underground diaphragm wall can significantly improve the robustness under wall
overturn failure. Increasing the thickness of underground diaphragm wall and reinforced soil can
significantly improve the robustness under sidesway failure of supporting structure. This design method
can derive the optimal solution of geometric parameters satisfying security, robustness and economy
simultaneously.
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