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Fig.1 Sketch cross section showing geological characters of a dump site
1- 32— 33— 34— 35— 16— 7
;8- 39—

1 —artificial fill ;2—gravel soil with silty clay ;3—medium weathered slate ;4—the most dangerous sliding surface ;5—the node location and number

of FEM ;6-layer number ;7 —artificial fill of quaternary ;8- alluvium and slope deposits of Quaternary ;9—Sinian

( , 1
1983) Table 1 Physical and mechanical property parameters
(kPa) ") (kN/m?)
, 1 30 26 0.33 23.2
( ,2006) . 2 32 25 0.35 22.8
( ,2000; 3 2000 40 0.24 25
,2005) | ( ,1996; ,
2009) o 2 .
Table 2 The maximum and minimum vibration
2 reference of each observation point
, (107 n/s) (107 /%)
( 1), 130m, 36.5°;
, 0.08 1.153 0.015 0.163
ml
:® ( Q4 ) ( ) _ 0.023 0.46 0.01 0.28
( 2 ~5cm ) . @ ( Q4ﬂ1+1ﬂ ) 0.039 1.05 0.03 0.12
b 9
nl 0.016 0.661 0.03 0.36
; , ;@ (s™)
0.027 1.43 0.18 0.539
0.0129 0.63 0.12 0.70
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Fig.3 Acceleration waves produced by
horizontal blasting vibration
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A study on Dynamic Stability of Slopes at Dump Sites of Open-Pit Mines

LIU Han-peng' > ,MAO Yan-long’
(1. Tianjin Institute of Urban Construction, Tianjin 300384 ;2. Tianjin Key Laboratory of Sofi Soil Characteristic

and Engineering Environment Tianjin, Tianjin 300384 ;3. Chang’ an University ,Xi’ an 710054 )

Abstract; The blasting is a common way adopted in open—pit mines, where high—angle slopes of waste rock are often formed at dump sites during pro-
duction. In this study, vibration velocity , which is produced by production blasting, is measured at the dump site in an open—pit mine, and the horizontal ac-
celeration value is derived. Then this acceleration value is interpolated linearly to each soil strip,and the slope stability is calculated and evaluated by the
equivalent static force method. Compared with the traditional equivalent static method , the result by this approach can better simulate the actual distribution
of vibration accelerations. Besides , using the mode superposition and finite element method , the soil displacements at varied places of the slope surface are
analyzed. It is concluded that the slope will not slide down as a whole due to the dynamic loading of production blasting, but some tensile cracks would been

produced and developed on the top surface or shallow subsurface. These cracks will become deep under gravity and later blasting, and finally collapse fail-

ure will happen when the surface slag slides down along the slope.

Key words: open—pit mine,dump site, stability , dynamical response
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