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Study on load transfer and resistance of large diameter
deep embedded rock piles in complex strata

LI Zibing', YIN Yonggao’, CHEN Taotao*, WANG Kehong”, HE Min*, XI Banglu®
(1. Anhui Expressway Test and Research Center Co. , Ltd. , Hefei 230031, China; 2. School of Civil and Hydraulic Engineering, Hefei
University of Technology, Hefei 230009, China)

Abstract; This study focuses on large diameter deep embedded rock piles of a rail-cum-road Yangtze River
bridge under overload conditions. Traditional research approaches regarding the lateral friction resistance of
rock-embedded piles assume that the pile-rock interface is a plane. However, it is proposed that in deep em-
bedded rock foundations in thick rock strata, the pile-rock interface actually forms a rough surface with signif-
icant geometric variations, Therefore, it is necessary to consider the joint roughness coefficient(JRC) and the
pressure exerted by the initial setting of the concrete against the surrounding rock(referred to as P, ) to evalu-
ate the bearing capacity of the cast-in-place pile. By conducting indoor direct shear tests on concrete-rock in-
terface samples, parameters for the pile-rock interface considering JRC*® and P, are obtained, and a numerical
calculation model for the vertical load of rock-embedded piles is developed to analyze the lateral resistance at
the pile-rock interface, as well as the load transfer mechanism and ultimate bearing capacity of the pile founda-
tion under overload conditions, The following conclusions are drawn: when subjected to upper load condi-
tions, the lateral resistance of the rock-embedded segment of large diameter deep embedded rock piles varies
with depth, which differs from the assumption in pile design codes that the lateral friction resistance remains
constant across the same stratum; during the formation of the pile-rock interface, the self-weight stress of the

concrete slurry increases with the depth of the pile, significantly enhancing the depth effect of the interface
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characteristics and, consequently, improving the allowable bearing capacity of the pile foundation. A modified

formula for the mobilization coefficient of the lateral resistance, taking into account the squeezing effect of the

pile foundation and the depth effect of the interface characteristics, is proposed. The research results may pro-

vide reference for the design of the large diameter deep embedded rock piles in complex strata under overload

conditions.

Key words:deep embedded rock piles; pile-rock interface; roughness; bearing characteristics; lateral

resistance of pile body
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