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Key Challenges and Comprehensive Treatment Engineering Practices in
Complex Confined Water Raft Construction

Liao Baihong
Guangzhou Huadu Chengxing Construction Co., Ltd., Guangzhou, Guangdong 510000

Abstract : During the construction of raft foundations in deep excavations with abundant groundwater, sudden
inrush of underground confined water can easily disturb the undisturbed soil at the base, leading
to a series of issues such as concrete forming defects and construction delays. In response to the
foundation spring inrush problems encountered in multiple engineering projects in Huadu District,
Guangzhou, the project independently developed two types of specialized components: sediment
filtration boxes and galvanized pipes with "water stop wing rings". These components combine to
form a standardized construction process that integrates dynamic pressure regulation and water
control, multi-level sediment filtration, and permanent structural sealing. A supporting system
consisting of online water level monitoring and a variable frequency automatic water control system
has been established, enabling 24-hour unattended operation and precise regulation of foundation
pit dewatering. Additionally, it incorporates drone aerial photography and visual acquisition, deep
learning image recognition technology, an intelligent judgment model for the vibration quality of mass
concrete, laser-based pouring thickness detection equipment, and a digital twin control platform for
pile—raft construction. Multiple project practices have shown that this comprehensive treatment plan
can quickly address the hidden dangers of foundation spring inrush, ensure the forming quality of raft
concrete, effectively shorten the construction period, reduce the energy consumption for foundation
pit dewatering, and provide practical reference for raft construction in similar water—rich and confined
strata in South China.

Keywords : deep foundation pit; raft foundation; spring gushing; dynamic dewatering; intelligent
online monitoring; quality control
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