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Table 1 Physico-mechanical parameters of rock mass

ik WM E/GPa ML WEJI/MPa  NEEHEESM/C)  EE/(KN-m ) HUHiiRE/ MPa

&3 7 0.2 1.5 35 26.8 1
Je JZ (KR 0.68 0.3 0.04 29 20 0.016
Je )2 (B4 0.68 0.3 0.01 22 20 0.016
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Fig. 3 Horizontal and vertical velocity curves at N1 compared with input wave curves
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Fig. 4 Contour maps of horizontal velocity at different times
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Stability and safety criterion of a slope with weak interlayer
under blasting vibration

MA Chong'?, ZHAN Hongbing®, YAO Wenmin*, YU Haibing”
(1. School of Mathematical and Physics, China University of Geosciences ,
Wuhan 430074, Hubei, China;

2. Faculty of Engineering » China University of Geoscience »
Wuhan 430074, Hubei, China;
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TX 77843-3115, USA)

Abstract: A numerical model of bedding bench slope was established by using the FLAC®® software.
First, the dynamic response law of the slope under the blasting waves was analyzed. Then the stabili-
ty of the slope was analyzed based on the displacement and the shear strain increment. Finally, ac-
cording to the judgment of the slope stability, the appropriate velocity safety threshold of blasting vi-
bration was developed. Studies reveal that the attenuation rate of the vibration amplitude decreases
with higher blaster center distance value. There is elevation amplification effect on the slope and the
main vibration velocity reaches the maximum at the foot of the free surface due to the existence of the
weak interlayer. The deformation and failure of the slope is controlled by the weak interlayer. The
upper rock mass becomes the potential sliding mass when there is tensile and shear failure in the weak
interlayer, and the fracture surface can be determined according to the horizontal displacement map
and the plastic zone distribution map. The slope failure is a progressive accumulation, displacement
and shear strain accumulation will lead to the mechanical parameters of the rock weakening. There is
a permanent displacement after blasting vibration if the slope has a great safety margin, while the
slope near the state of limit equilibrium will be instability. The safety threshold of the slope is 21 cm/
s if the strata inclination is from 15° to 23°. When the cut out height of the slope with the weak inter-
layer is 14 m and the strata inclinations are 24°, 29°, 31° and 34°, the corresponding safety threshold
will be 10, 8, 6 and 5 cm/s.
Keywords: blasting vibration; slope stability; safety threshold; weak interlayer; bedding slope
(RitHE %45



