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Approach for Estimating End-Bearing Capacity of Rock-Socketed Piles in Strain-
Softening Hoek—-Brown Rock Mass
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This study proposes an analytical solution for estimating the end-bearing capacity of piles
embedded in strain-softening plastic Hoek - Brown rock masses by employing the cavity
expansion method. Assuming that the pressure imposed on the pile tip is equivalent to the
limiting pressure used to expand the cavity, the problem is translated into the determination
of the limiting expansion pressure. Two different failure modes are summarized according to
the laboratory model tests and explained based on the cavity expansion theory. Moreover, the
validity and engineering potential of the presented solution are discussed. The results indicate
that the two different modes display noticeable differences or even opposite effects in the
analysis of the ultimate bearing capacities in rock masses with high quality (geological
strength index (GSI) > 60) and average quality (30 < GSI < 60). The load-settlement curves
obtained by the presented solution are compared with the experimental results. It is proven
that the solution can be applied to estimate the end-bearing resistance for a given settlement
level. Finally, a simplified formula is suggested to quickly evaluate the end-bearing capacity
of rock-socketed piles in a strain-softening rock mass.
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