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Influence of Adjacent Excavation on the Pile Foundation Stability of

an Existing Bridge near Channel in Soft Soil Sites

LIU Xiaopeng', SU Xuelin', DAN Dong', ZHU Feng', WU Zhijian*, WANG Shengnian®

(1. Chongqing Branch of China Anneng Group Third Engineering Bureau Co.,Ltd.,Chongqing 401320, China;
2. College of Transportation Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract: The regulation project of the second channel of the Beijing to Hangzhou Grand Canal needs to cross many existing bridges closely in
soft soil sites. The excavation disturbance of the project will inevitably significantly impact the stability of the pile foundation of the overpass
bridge. Taking the channel excavation under an existing bridge in the Haining section of Hangzhou City as an example, numerical simulations
on the construction process of the channel adjacent to an existing bridge project in soft soil sites were carried out based on saturated-unsaturated
seepage theory. Channel excavation and navigation influences on the groundwater level and pile stability around the bridge pile foundation were
analyzed and discussed. The results show that excavation of the channel would lead to a decrease in the water pressure of the soil around the
bridge pile foundation. Due to the influence of active soil pressure, the pile foundation would experience a small settlement and shift towards the
excavation area. The maximum deformation would occur at a distance of about 3/8 of the pile length from the top. The increase in soil water
pressure around the bridge pile foundation after navigation would cause the bridge pile foundation to float upwards and shift toward the non-ex-
cavated side. The impact of excavation disturbance on the stability of pile foundations was overall more significant than that of navigation water
level rise. The excavation near the waterway would cause the existing bridge pile foundations to shift toward the river. The research could pro-
vide a theoretical reference for ensuring the stability control of existing bridge pile foundations during the excavation of adjacent waterways in
soft soil sites.

Keywords: bridge pile foundation;adjacent excavation;soft soil; groundwater;pile foundation deformation
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