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Numerical Analyses on Dynamic Characteristics of Composite
Foundations with Encased Stone Piles under Cyclic Loading

YUAN Yongquan,ZHAO Minghua, YANG Chaowei’, XIAO Yao
(Geotechnical Institute of Hunan University, Changsha 410082, China)

Abstract: In this study, seven groups of three—dimensional finite differential numerical simulation tests were
performed to investigate the dynamic characteristics of the composite foundations of geogrid—encased piles under cy-
clic loading. The effects of four important parameters on the behavior of the encased piles were evaluated. The nu-
merical calculation results are compared with those of laboratory model tests, which verifies the rationality of the nu-
merical results. The results show that the stress and settlement of encased stone piles composite foundations have ob-
vious dynamic characteristics under cyclic loading. Under the same cyclic loading condition, increasing the gravel
density could effectively improve the bearing capacity of the piles. The encasement can improve the mechanical prop-
erties of the piles, and the encasements with different lengths have different effects on the piles. Increasing the en-
casement length in a certain range can effectively improve the bearing capacity of the stone piles. The encasement
has a significant effect on the cumulative settlement and stress concentration at the top of composite foundations. The
encasement can improve the integrity of the stone piles, and increasing reinforcement length can lead to better vibra-

tion coordination of the stone piles. Pile diameter has an obvious influence on the cumulative settlement at the top of
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encased stone pile composite foundations, and the optimal L/d value of the stone pile is 8/3. The results of numerical

calculation fit well with those of laboratory model tests. The maximum difference in settlement value is 7%, and the

maximum difference in lateral stress of the pile is 9%.

Key words: composite foundation;stone piles; geogrid; encasement length; gravel density; cyclic loading; numeri-

cal simulation tests
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Fig.7 Cumulative settlement curves at the top of composite
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