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Effect of thermal consolidation on mechanical properties of
energy pile in soft soil site

YU Lei', DENG Yuebao'", ZHANG Fulin®
( 1.School of Civil Engineering and Environmental Engineering, Ningbo University, Ningbo 315211, China;
2.Ningbo Rail Transit Group Co., Ltd., Ningbo 315012, China )

Abstract: Energy piles have attracted wide attention in the construction field with good energy saving and
emission reduction effect. However, the heat exchange of energy pile in soft soil site will cause obvious thermal
consolidation settlement of soil around the pile, thus affecting the load transfer law and the bearing
characteristics of pile-soil. The one-dimensional consolidation theory considering temperature effect is used to
calculate the thermal consolidation settlement of the soil around the pile at arbitrary times, and the load transfer
model of the energy pile considering temperature effect of the soil around the pile is established by exploiting
Zottenwu’s negative friction formula. The case study shows that the temperature rise of soil around the pile leads
to the increase of negative friction resistance and axial force of the pile body, and the position of the neutral point
moves downward. The change of soil compression properties caused by temperature rise is the main reason
affecting the lateral friction resistance of the pile, while the decrease of soil cohesion and internal friction angle
caused by temperature rise has little effect on the lateral friction resistance of the pile.

Key words: energy piles; thermal consolidation; preconsolidation pressure; load transfer model; cohesion;
internal friction angle
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