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Experimental study on ultimate bearing capacity of pile foundation

traversing double-layer karst caves

LEI Yong, ZHAO Zizhao, LI Pengjia, LI Jinzhao

(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: [Purposes ] This paper aims to solve the value-taking problem of the bearing capacity of the
pile foundation traversing through double-layer karst caves in karst areas. [ Methods ] An indoor model
experiment on the bearing capacity of pile foundation traversing double-layer karst caves with different
heights was carried out according to the similarity principle. [ Findings] Through the analysis of the
failure modes of the pile foundation and karst cave roof and partition, the value range of the pile
stability coefficient was obtained, and the variation law of the ultimate bearing capacity of the pile
foundation was summarized. [ Conclusions] 1) The ultimate bearing capacity of the pile foundation
decreases with the increase in the karst cave height. When the critical karst cave height of 6d (d refers
to the pile diameter) is reached, the failure mode of the pile body changes from the compression and
swelling failure of the pile top material to the buckling instability failure of the pile body. 2) The failure
mode of the karst cave roof and partition is related to the constraint types of the bedrock on both sides
and the size of the shaft frictional resistance. The overall failure mode of the karst cave roof and
partition under the condition of fixed supports on both ends is similar to the bending failure of the fixed

support plates at both ends under the concentrated load. A combined failure mode of local shear and
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punching shear occurs at the pile-rock contact position. 3) Under the premise of no damage caused to

the rock and soil around the pile, when the karst cave height is less than 6d, the pile top material is

subjected to compression and swelling failure, and its ultimate bearing capacity depends on the strength

of the pile foundation material. Nevertheless, when the karst cave height is equal to or greater than 6d,

the upper karst cave section of the pile body undergoes buckling instability failure, and its ultimate

bearing capacity depends on the buckling bearing capacity of the suspended section of the pile body.

Key words: foundation engineering; karst pile foundation; ultimate bearing capacity; model

experiment; failure mode
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Fig. 1 Loading system and model experiment
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