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Application of Abutment Inclined Shaft Columns and Vertical
Shaft Columns in Toppling Rock Masses

HAN Xiaorong, YANG Li, HE Lan, WANG Dong
( Shaanxi Province Institute of Water Resource and Electric Power Investigation and Design ( Group) Co. ,Lid. ,
Xi'an, Shaanxi 710001, China)

Abstract; The toppling rock mass is a natural geological phenomenon caused by surface rock creep, which is prone to
deformation and failure, posing certain risks to engineering construction. To analyze the feasibility and safety of con-
structing hydraulic structures in toppling rock masses, the foundation treatment measures of a certain arch aqueduct are
discussed as a case study. The treatment involves arranging inclined and vertical shafts at the abutment side pier to
penetrate the toppling rock mass. This method transfers the upper load and arch thrust to the stable underlying rock
mass, therefore can reduce the impact of the load on the toppling rock mass and resisting its creep deformation.
Through finite element analysis, it is found that the displacement of the abutment, shaft column, and arch ends is min-
imal, and both the arch ring and abutment are in a stable state. The results indicate that the application of inclined and
vertical shaft columns in toppling rock masses is feasible and effective, which can provide valuable reference for foun-
dation treatment in toppling rock masses.
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