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Geological Survey Methodology and Foundation Treatment Strategies for Water Diversion
Projects Crossing Silty Clay Formations
Yi Zhang
Xinjiang Branch, China Railway WuDa Engineering Design Group Co., Ltd.

[Abstract] Water diversion projects constitute critical infrastructure for optimizing regional water resource allocation
and enhancing water security. When traversing silty clay formations, such projects frequently encounter geotechnical
challenges—including inadequate bearing capacity, excessive differential settlement, and seepage—induced
instability—which may compromise structural integrity and long—term serviceability. This paper presents a systematic
characterization of the physical, mechanical, and hydraulic properties of silty clay, outlines a comprehensive geological
survey methodology—including integrated field and laboratory techniques tailored to low—permeability,
high—compressibility strata—and elaborates on the theoretical foundations, applicability criteria, and decision—making
framework for selecting foundation treatment technologies. Specific emphasis is placed on two widely adopted
methods—the granular replacement cushion technique and the cement—soil deep mixing pile method—with
performance validation drawn from representative engineering case studies. The findings offer actionable technical
guidance for geological investigation, foundation design, and construction implementation in analogous water
conveyance projects, thereby contributing to enhanced safety, durability, and operational efficiency.
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