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Load Transfer Model of an Extended Concentric Arch in a Piled-supported
Cohesive Soil Embankment with a Triangular Arrangement

ZHAO Guoquan', LU Chenyu’
(1. CCCC (Tianjin) Rail Transit Engineering Construction Co. ,Lid. , Tianjin 300202, China;
2. School of Civil Engineering, Hunan University, Changsha Hunan 410082, China)

Abstract: To addresses the load transfer mechanism of pile-supported embankments with cohesive backfill under trian-
gular pile arrangements, which has received less attention compared to existing studies focusing on concentric arch
models for non-cohesive backfill. Based on the concentric arch theory, an improved concentric arch model is proposed
for pile-supported cohesive embankments under triangular pile layout. The model consists of a three-dimensional hemi-
spherical soil arch located in the triangular area between piles and three two-dimensional semi-circular soil arches situ-
ated in the adjacent rectangular soil regions. The three-dimensional hemispherical soil arch transfers the embankment
load downward to the foundation and outward to the two-dimensional semi-circular soil arches. Based on this load trans-
fer mechanism, an explicit formula for the pile load transfer efficiency is derived. The proposed concentric model is ap-
plicable to both cohesive and non-cohesive backfill. The rationality and feasibility of the model are verified by compa-
ring the calculated results with field measurements. Parameter analysis shows that an increase in backfill cohesion en-
hances the soil arching effect. Under conditions of a large pile-soil area replacement ratio, the pile load transfer effi-
ciency increases significantly with increasing cohesion. For the same pile area replacement ratio, the soil arching effect
in embankments with triangular pile layout is more pronounced than that with square pile layout.

Keywords: triangular arrangement pattern; pile-supported embankment; limit equilibrium theory; improved

concentric arch model; cohesive fill soils
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