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Study on failure mode and dynamic response of rock slope
with non-persistent joint under earthquake

BIAN Kang', LIU Jian', HU Xun-jian?, LI Peng-cheng?, CHEN Ling-zht?, LIU Zhen-ping*
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
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Abstract: Based on the two-dimensional particle flow code software (PFC?), the failure modes and dynamic response laws of rock
slope with non-persistent joints in different combinations of dip angle for rock bridge and joint spacing under earthquake are studied.
The results show that the bedding non-persistent jointed rock slope with single potential sliding surface presents the diding-block
toppling mixed failure under the action of strong earthquake. And the bedding non-persistent jointed rock slope with multi-potential
dliding surface mainly presents the block toppling failure. The potential sliding surface composed of non-persistent joints and
alternate connections of rock bridges is the key factor to control the dynamic stability of slope. Under the action of strong earthquake,
in the rock section which is closest to the toe of the slope generates the wing crack at first, which causes the tensile stress to be
released, and then the joints start to crack and expand, eventually leading to the step-like instability. Crack propagation is controlled
by bedding non-persistent joints. Cracks are dominated by tensile cracks, and the number of cracks is synchronous with the
acceleration of the input seismic waves. The peak displacements of the slope along the dope surface and along the horizontal
direction increase with the rise of the dip angle for the rock bridge and the decrease of the joint spacing. The influence range of the
PGA amplification factor is mainly on the slope surface and shoulder. Along the vertical direction, the peak displacement decreases
with the dip angle of the rock bridge and the spacing of the joint, and the curve of the PGA amplification factor shows "U" type
distribution.
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Fig.5 Acceleration time-history curve of earthquake wave
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Fig.11 Peak velocities, the PGA amplification factor and peak displacements along the slope surface
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