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Abstract: When excavating foundation pits in karst areas, the presence of karst caves can have a significant impact on the stability of

the pit, and the construction of irregular deep foundation pits is more complex affected by this situation. In order to explore the impact

of karst caves on the stability of irregular deep foundation pit construction, this article relies on the Dalian Jinzhou Gold Medal

Education Park project and comprehensively uses Rhino7 and FLAC3D tools to simulate the excavation process of irregular deep

foundation pits. Data such as bottom uplift and sidewall inclination during excavation under different positions and sizes of karst caves

were obtained, and based on this analysis, the influence of karst cave properties on the stability of irregular deep foundation pit

excavation was obtained. The research results indicate that when the karst cave is in the passive zone of the foundation pit, the

maximum ratio between the distance L between the karst cave and the foundation pit and the diameter D of the karst cave is 3, that is,

when L/D<3, it is necessary to treat the karst cave before the construction of the foundation pit. When the karst cave is located in the

transition zone of the foundation pit, it needs to meet the requirement of L/D>2; When the karst cave is in the active zone of the

foundation pit, it needs to meet L/D>1.5. Based on numerical analysis results and taking into account the degree of influence of karst

caves, a construction plan for the irregular deep foundation pit of the supported project was designed. The project team carried out

filling and reinforcement treatment on several karst caves around the irregular deep foundation pit of Jinzhou Gold Medal Education

Park project in Dalian based on this plan. After treatment, the horizontal and vertical displacement values of the side walls and bottom
of the foundation pit were effectively controlled, which verified the effectiveness of the research results in this paper.
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