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Abstract

This study explores the construction technology of channel concrete toe trenches, focusing on how
to improve construction efficiency and project stability under complex geological conditions. The
research identifies water flow scouring, quicksand foundations, and foundation instability as the
main challenges during construction. This paper proposes enhancing construction quality and en-
vironmental adaptability through optimized design and innovative construction materials, such as
reinforced gabions and eco-concrete. Additionally, by combining case analyses, optimization solu-
tions such as multi-layer embankment foundations, innovative construction techniques, and under-
water construction technologies are presented, providing technical references for similar projects
and promoting the sustainable development of hydraulic engineering.
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Table 1. Comparison of research on foot groove construction technology
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Table 2. Monitoring data comparison
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Table 3. Cost-effectiveness analysis
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