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The Influence of Reduction of Vertical Stress on the Behaviour of
Piles Subjected to Negative Skin Friction
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Lee, Cheol-Ju

Abstract

Vertical soil stress near a pile subjected to negative skin friction (NSF) may be reduced due to shear transfer at the pile-soil
interface. A three-dimensiond finite difference anadysis has been performed to clarify the influence of vertica and horizontal
stress reductions on the pile behavour. In addition, a Smple equation has been proposed to estimate vertical stress reduction of
the soil near the pile. The vertical and horizontal stresses are reduced by substantial amount compared to corresponding stress
components at the Greenfield condition. The horizontal extent of vertical stress reduction of the soil near the pile is rather lim-
ited to about up to 4-8 D, where D is the pile diameter. The findings from the current research indicate that widely used f3-
method may result in over-estimation of dragload (compressive force on piles due to NSF) and hence stress reduction needs to
be incorporated in the origina equation.

Keywords : negative skin friction, numerical modelling and analysis, shear stress transfer, single pile
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