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Research on Collaborative Monitoring Technology for
Backfill Stability of Karst Pile Foundations

LIU Yong" >, LI Qibo'*

(1. Zhonggan Nuclear Ecological Environment Group (Jiangxi) Co. Ltd. » Nanchang 330000, China;
2. Zhonggan Nuclear Construction Engineering (Jiangxi) Co. Ltd. , Jiujiang 332000, China)

Abstract: To address the problem of instability and failure of the karst cave backfill during concrete
pouring when bored cast-in-place piles pass through large karst caves in karst areas, as well as the lag of
conventional monitoring methods and the difficulty of directly capturing internal mechanical responses, a
real-time monitoring and early warning system based on pressure-deformation collaborative response was
designed and applied. The system integrated array displacement meters, vibrating wire earth pressure
cells, intelligent acquisition modules, and an automated early warning platform, achieving millisecond-
level synchronized data acquisition and transmission through 5G communication. Engineering
applications show that the system can accurately capture the collaborative characteristics of sudden
lateral pressure drop and horizontal displacement surge at the moment of backfill instability, enabling
precise identification of back{ill stability status. This technology transforms pile foundation construction
monitoring in karst areas from traditional manual experience-based judgment to data-driven intelligence,
providing reliable technical support for construction risk control.

Key words: karst pile; backfill stability; collaborative monitoring; pressure-deformation; real-time

early warning



