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Experimental and numerical simulation study on the pumping and drainage
model of the soil interface of static drilling rooted piles

YU Shan'2, DENG Yuebao'?, ZHENG Wenxi'*
( 1.Collaborative Innovation Center of Coastal Urban Rail Transit, Ningbo University, Ningbo 315211, China;
2.Ningbo Key Laboratory of Energy Underground Structure, Ningbo 315211, China )

Abstract: To further enhance the static drilling rooted drainage pile technology, an improvement measure
involving the installation of plastic drainage belts (vertical shafts) at the interface between cement soil and soft
soil on the side of the pile is proposed. Subsequently, through model experiments and numerical simulations, the
bearing performance and pumping effect of pile foundations with varying vertical shaft positions are compared
and analyzed. The results indicate that the pumping effect of the drainage pile at the pile-soil interface is
significantly superior to that of the model pile with a drainage belt attached to its side. The former can
continuously extract water from the surrounding soil during later stages of pumping and drainage without being
hindered by cement soil solidification. Furthermore, the reinforcement range around the pile due to pumping and
drainage at the pile-soil interface extends up to twice the diameter of the pile, whereas binding a drain on its side
only affects an area 1.5 times its diameter. In comparison to the traditional static drilling rooted piles and
conventional drainage piles, after three days of pumping, this new type of drainage pile exhibits an increase in
ultimate bearing capacity by 24.2% and 8.9%, respectively. Numerical simulation analysis reveals that, under
optimal pumping efficiency conditions, the ultimate bearing capacity could be enhanced by as much as 70%.
Keywords: static drilling and rooted pile; drainage pile; drainage consolidation; model test; numerical
simulation
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