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Analysis of Soil Arch Effect and Force Deformation Characteristics
of New and Old Combined Row Piles
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Abstract; During foundation pit excavation, the combined use of old and new retaining piles is becoming more com-
mon. Their soil arching effect and mechanical behavior are critical to pit stability. This work aims to ensure safe con-
struction, employs 3D numerical modeling to analyze the soil arching effect and deformation of combined piles with var-
ying diameters and lengths. Results show that larger-diameter old piles bear more soil pressure, and longer new piles
handle more bending moments. When both piles reach 30 m in length, the maximum horizontal displacement decreases
by 23.6% , but the old pile’s bending moment only drops by 6.9% , indicating that pile length has a relatively small
impact on the soil arching effect compared to diameter changes. Also, increasing pile diameter enlarges the pile volume
but barely affects the soil arching effect, making it cost-inefficient. Pile diameter and length significantly influence soil
arching and mechanical behavior, the stability of high-stress old piles and displacement difference areas should be fo-
cused on during construction.
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