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Research on Key Construction Technologies of Water-Stop Steel
Plates in Deep Trenches under Complex Geological Conditions

LIU Yang
(China Railway 18th Bureau Group Co. , Ltd. Fifth Engineering Co., Ltd., Tianjin 300450, China)

Abstract; With the acceleration of urbanization, the safety and cost-effectiveness of deep excavation support systems
have become critical issues in urban stormwater and wastewater pipeline projects. This study is based on the stormwater
and wastewater pipeline project along Kaishan Road in Chuanshan District, Suining City, and focuses on the
optimization of a steel sheet pile support system in complex ground conditions. A numerical model was established and
validated through comparison with field monitoring data, after which the effects of the installation position of the first
strut and the stiffness of internal bracing on the support performance were analyzed. The results indicate that, for the
case study trench, when the first strut is installed at a depth of 1. 4 m, the second strut is fixed at an excavation depth of
3.8 m, and Q235b steel is used as the bracing material, the uplift stability coefficient is K, =3. 116, the overturning
stability coefficient is K, =1. 893, and the overall stability coefficient is K, =1.749, all of which satisfy the relevant
code requirements. On this basis, an optimization analysis of the first strut position and internal bracing stiffness shows
that placing the first strut within 0. 8 ~2. 0 m below the ground surface can reduce the maximum horizontal displacement
of the steel sheet piles by approximately 15% . However, if the spacing between the first strut and the lower strut is too
small, the synergistic restraint effect is weakened. Appropriately increasing the stiffness of the internal bracing can
further restrain lateral deformation, while economic efficiency should be comprehensively considered in the final
design. The findings of this study provide theoretical guidance and practical reference for the design of deep excavation
support systems under similar geological conditions.
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