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Response Mechanisms of Deep Excavations in Environmentally Sensitive
Soft Soil Strata: Core Technologies for Deformation
Control and Construction Optimization

LUO Xiangdong
(China Railway 18th Bureau Group Municipal Engineering Co., Ltd., Tianjin 300222, China)

Abstract: Regarding deformation issues in deep excavation construction within soft soil strata and environmentally
sensitive areas, this paper, based on the deep excavation project of Pujiang High-Speed Railway Station
Comprehensive Hub, employs a combined approach of field monitoring and numerical simulation to clarify the
deformation characteristics of the retaining structure, ground surface, and adjacent buildings during deep excavation in
soft soil. Subsequently, an optimized design for the retaining structure was conducted from the perspectives of its
thickness and embedded depth, while key techniques implemented during actual construction are summarized. The
research results indicate; The peak horizontal displacement of the retaining structure occurs at 0. 5 times the excavation
depth, with a maximum displacement of 16.87 mm, meeting safety threshold requirements; Ground surface
settlement exhibits a trough-shaped distribution, with a maximum settlement of 24. 9 mm at 5 m from the excavation
edge; For the adjacent sensitive building, 65% of its settlement occurred during the excavation stage to 7. 5 m depth,
and 23% occurred during the excavation stage to 9. 9 m depth, with a maximum settlement rate of 0. 45 mm/d. In the
optimized design: When the thickness of the diaphragm wall was increased to 500 mm, ground surface settlement
decreased by 30% ; The effect diminished beyond 550 mm, suggesting an economical thickness range of 500 ~ 550
mm; When the embedded depth of the retaining structure reached 25.5 m, ground surface settlement was further
reduced by 18.9% . The research findings can provide references for excavation construction under similar conditions.
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