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Study on Dynamic Stability of High and Steep Slopes
JI Jin-ming , GAO Wen-xue ,CAO Xiao-li,YE Ming-ban ,ZHANG Deng-jie
( Beijing University of Technology , Beijing 100124 , China)
Abstract; In order to study the dynamic stability of high-steep slope under blasting load, relying on the slope

blasting project of the cableway platform of the National Alpine Ski Center( Yanqing Division) ,combined with nu-
merical simulation on the slope during the blasting process The velocity field , stress field and displacement field were
studied. The results show that . For the top plane of the slope,with the increase of the blasting distance,the peak par-
14

tangential

ticle velocity shows a decreasing trend ,and V.1 > V0 > , within a certain range. The frequency of vibration
in vertical direction is mainly concentrated in the range of 0 ~ 50 Hz. For the slope, as the blasting distance increa-
ses ,the vibration velocity and displacement of the particle show a decreasing trend,and the bench is affected by the
“whiplash effect” ,which produces a magnifying effect directionally. The peak stress at the bench and the peak parti-
cle velocity do not appear at the same position. The stability of the rock slope should be judged by the magnitude of
the vibration velocity and whether the stress exceeds the rock tensile strength.
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Fig. 1 Vibration velocity sensor arrangement diagram
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Fig. 2 Vibration velocity sensor

arrangement diagram( unit;m)
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Table 1 Statistical table of peak vibration
velocity at measured points

I BLBE R/m KFEREE  KFIE FEEH T
e (em+s™') (em-s™?) (em-s™)
1 22 8.5700 7. 889 13. 845
2 27 7.3590 6.198 8. 606
3 32 6.4951 5.536 7.350
4 37 5.9862 5.409 6.002
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Table 2 Regression parameter table
B i) I [i]

K 15.723 15.207 58. 649

a 0. 705 0. 789 1. 697

R 0.997 0.927 0.966
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Fig. 3 Peak vibration velocity regression curve
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(d) Wave velocity waveform of measuring point 4
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Fig. 4 Point vibration waveform and spectrogram
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Table 3 Safety criterion of blasting vibration for rock slope
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Fig. 5 Model size chart(unit:m)
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Table 4 Rock physical mechanics parameter table

- (i N8 R/ s B S/ . ihisEE/
#E P (g-em-) T Typ FEAS MPa
EREwA L 18 23.7 0.3 15 45 2.1
T R AL B 30 24.5 0.25 23 60 2.7
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Fig. 6 The history of blasting load
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Table 5 Table of comparison between measured and simulated values

KA K19 EL
. S, EE, AR S, EE, AR S, EE, AR
M (eme s (em-s7TH) RE% (em-sT)) (em-s7T)) RE/% (em-s7!) (em-s7!) iRE/%
1* 7.595 9. 860 29.82 7.889 8.30 5.21 13.84 13.96 0.87
2* 7.086 8.830 24.61 6.198 7.42 19.72 8.61 10.85 26.02
3# 7.959 8.410 5.67 5.536 6.50 17.41 7.35 9.24 25.71
4* 8.570 7.042 17.83 5.409 6.30 16.47 6.01 8.52 41.76
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Fig. 7 Speed change cloud map at different times
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Fig. 8 Slope vibration velocity peak curve
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Fig. 9 Stress field change cloud map at different times
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Fig. 10 Slope stress curve
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