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Slope deformation characteristics and influencing factors of deeply excavated expansive soil canal slopes with high
groundwater level during operation periods//HU Jiang', YANG Hongwei’, LI Xing', MA Fuheng' (1. Dam Safety
Management Depariment, Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. China South-to-North Water

Diversion Central Route Corporation Limited, Beijing 100038, China)
Abstract: A deeply excavated expansive soil slope of a canal section with high groundwater level in the Nanyang basin of a
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water transfer project was investigated. According to the data of geological survey and the data during the construction and
operation periods, the appearance disaster characteristics of the canal slope after deformation were summarized. The depth
and the geometry of the potential shear deformation zone of the deformed body were described. The deformation mechanism
was comprehensively analyzed from the internal and external factors such as engineering geology and hydrogeology ( soil
swelling, fracture structural plane and groundwater level ) and rainfall. The effects of common anti-seepage, drainage, and
reinforcement measures were evaluated. The results show that the groundwater in the deformed canal section is stagnant
water in the upper layer, and the buried depth is shallow. The stagnant water is significantly affected by rainfall during the
operation period. The short and small cracks in the upper layer gradually penetrate under the repeated wetting and drying
cycles for many years. The shear sirength decreases, and the canal slope has lateral creep deformation. The bottom surface
of the potential shear deformed body is nearly horizontal, and the trailing edge surface is steep. Anti-seepage and drainage
measures can reduce the groundwater level, and reinforcement and support measures such as anti-slide piles and umbrella
anchors are effective.
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