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Study on ultimate bearing capacity of pile tip in inclined rocks based on
modified Mohr-Coulomb criterion
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Abstract: In order to calculate the ultimate bearing capacity of shallow rock-socketed pile in inclined rocks, an analytical
method for calculating the tip bearing capacity of a shallow rock-socketed pile in inclined rocks was proposed based on the
modified Mohr-Coulomb strength criterion. The plastic zone below the pile tip was constructed by the characteristic line
method. The displacement field of inclined rocks was derived considering the geometric relation. Combined with the
Riemann’s invariant governing equation, the ultimate bearing capacity formula of shallow rock-socketed pile foundation in
inclined rocks was further solved. The influences of the inclined slope angle, the Geological Strength Index (GSI) and the
friction angle on the bearing capacity of pile tip were analyzed. The results show that the ultimate bearing capacity of
shallow rock-socketed pile is reached when the embedment depth reaches a limit embedment ratio. When the embedment
ratio is greater than the limit embedment ratio, the load factor of pile tip is not affected by slope angle and embedment ratio,
which can be calculated and analyzed according to a pile in flat rocks. The limit embedment ratio increases as a power
function with the increase of the slope angle. When the rock integrity is poor, the limit embedment ratio increases
significantly with the increase of the friction angle. When the limit embedment ratio is not reached, the load factor for the
ultimate bearing capacity of the pile decreases approximately linearly with the increase of the slope angle, so the influence
of the slope angle of the rock on the bearing capacity of the pile foundation should be considered.
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