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A Study on the Behaviour of a Single Pile to Adjacent Tunnelling
Conducted in the Lateral Direction of the Pile

o &

Lee, Cheolju

ABSTRACT : Three-dimensional(3D) numerical analyses have been conducted to study the behaviour of a single pile to adjacent
tunnelling conducted in the lateral direction of the pile. In the numerical analyses, the interaction between the tunnel, the pile and
the soil next to the pile has been analysed. The study includes the pile settlement, the relative shear displacement between the pile
and the soil, the shear stresses at the soil next to the pile and the axial force on the pile. In particular, the shear stress transfer
mechanism along the pile related to the tunnel advancement has been rigorously analysed. Due to changes in the relative shear
displacement between the pile and the soil next to the pile during the tunnel advancement, the shear stress and the axial force
distributions along the pile have been changed. Downward shear stress developed above the tunnel springline (Z/L=0.0-0.7~0.8), while
upward shear stress is mobilised below the tunnel springline (Z/L=0.7~0.8-1.0) resulting in compressive force on the pile, where
Z is the pile location and L is the pile length. Maximum compressive force of about 0.475P, was developed on the pile after
completion of tunnel advancement, where P, is the allowable pile capacity. Some insights into the pile behaviour to tunnelling obtained
from the numerical analyses will be reported and discussed.

Keywords : Numerical modelling and analysis, Pile, Soil-structure interaction, Tunnelling
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