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Study on the Influence of Waterstop Curtain on the Deformation of Larsen Steel Sheet Pile
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Abstract: Aiming at the problem that the soil-retaining effect of waterproof curtains is ignored in the existing design of steel
sheet pile foundation pit support engineering, relying on the large —scale underground comprehensive pipe gallery project in
Handan City, a finite element model of Larsen steel sheet pile foundation pit excavation with waterproof curtains of different
parameters is established. The correctness of the model is verified by comparing the simulated values of horizontal displacement
of Larsen steel sheet piles with the field measured values. Then, a parametric analysis of the influence of waterproof curtains is
carried out to explore the mechanism of action of different elastic moduli, numbers of rows, insertion ratios of waterproof
curtains, and the ratio of the distance between waterproof curtains and steel sheet piles to the length of Larsen steel sheet piles on
foundation pit deformation. The study finds that within a certain range, with the increase of the elastic modulus, number of rows,
and insertion ratio of the curtain, the lateral deformation of the steel sheet pile gradually decreases, and when exceeding a certain

parameter range, the reduction amplitude tends to be gentle; the ratio of the distance between the waterproof curtain and the steel
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sheet pile to the foundation pit depth has a significant impact on the lateral deformation of the steel sheet pile, especially when
the ratio decreases from 3 : 4 to 1 : 2, the lateral deformation decreases significantly. The research results can provide a
reference for the safety and economy of foundation pit support engineering.
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Fig.1 Sectional view of steel sheet pile support structure
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Table 1 Table of physical and mechanical parameters of strata
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FIH A 2 19.0 14.0 12.0
b 5 19.2 18.8 26.0
IR+ 3 18.8 14.0 20.0
FitIe g+ 3 19.6 18.6 15.8
g 2 20. 1 18.8 26.0
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Fig.2 Model diagram of foundation pit excavation
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Fig.3 Comparison between simulated and measured values
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Fig. 4 The influence of elastic modulus of waterstop curtain
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Fig. 5 The influence of waterstop curtain insertion ratio
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Fig. 6 The influence of the number of rows of waterstop curtains
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Fig.7 The influence of the ratio of the distance between the
waterproof curtain and the steel sheet pile to the
depth of the foundation pit
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