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Trench Stability Analysis of Artesian Water Underground
Diaphragm Wall Passing Through Silty Sand Layer

XUE Qingsong', LIN Yongliang”, ZHOU Zhongqun®, ZHANG Xue’
( 1. China Railway 20™ Bureau Group First Engineering Co. ,Ltd. ,Suzhou 215151, China; 2. School of Mechanics
and Engineering Sciences, Shanghai University, Shanghai 200444, China)

Abstract: The silt layer is particularly prone to local instability in the construction of underground diaphragm wall.
Aiming at the instability and failure of silt layer under the action of artesian water, a three—dimensional sliding
body stability analysis model of silt layer is established. Based on the principle of limit equilibrium, a formula for
calculating the safety factor of trench wall stability is proposed, and the theoretical verification analysis and
analysis of the influencing factors of trench wall stability are carried out combining with actual engineering cases.
The research results show that the proposed formula for calculating the safety factor of the stability of the trench wall
of the silty sand layer is basically reliable, which can provide some theoretical references for the subsequent

construction of the silty sand layer diaphragm wall; based on the analysis of the influencing factors of the trench
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well stability, it is found that artesian water and groundwater level are the main reasons for the instability and

failure of the trench well in silty sand layer. The slurry depth and mud weight have a greater impact on the stability

of the trench well, while the additional load on the ground has a smaller impact on the stability of the trench well.
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Fig.1 Overall instability of the overlying surface
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Fig.3 Ultrasonic inspection of grooves in the lake area
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Fig.4 Instability failure profile of the diaphragm wall through

silty sand layer
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the diaphragm wall
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Fig.6 Force analysis diagram of the instability model
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Fig.8 On-site construction of trenches with diaphragm walls
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Fig.9 Geological cross section of the lake area
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Fig.10 Ultrasonic inspection diagram of on-site gripping test
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Fig.11 Variation of stability safety factor with the height of

artesian water head
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