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Analysis on the disasters of stripping step spalling by wheel bucket in
open-pit mine based on non-continuous element method

MA Ming', LI Juan®, REN Peng’, LIU Yufeng’
(1. Beijing Reliance Coal Research Institute ,Beijing 100083, China; 2. Troops 61206, Beijing 100042, China;
3. Mine Safety Technology Branch of China Coal Research Institute, Beijing 100013, China)

Abstract: A physico-mechanical test on stripping step rock and soil was carried out aiming at the stripping step
spalling by wheel bucket in open-pit mine. Then, the instability mechanism of single step falling body was
analyzed according to the stress-strain characteristics in slope and the expansion of plastic zone through a finite
difference method. Based on an improved softening model of structural plane, the whole process of slip
collapse and accumulation was simulated and analyzed by a continuous-discontinuous element method
(CDEM) . Moreover, the motion track and accumulation of the falling body were simulated and analyzed.
Combining with the characteristics of geological environment in situ, the trigger factors of single step spalling
were analyzed. The results show that the improved structural softening model can be used as acriterion of the
progressive failure of the geological body, which can truly restore the whole collapse process of the falling
body. The continuous-discontinuous element method can be used to simulate the progressive failure process of
materials from continuum to discontinuity, and to realize the whole catastrophic process analysis of large

deformation landslides. This study will provide reference for the evaluation and treatment of slopes under
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similar working conditions.
Keywords: continuous-discontinuous element method; spalling; numerical simulation; structural
softening model
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Fig.1 Photo of the accident scene and spalling area
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Table 1 Geophysical and mechanical parameters

Pt W (grem ™) W5 J)/kPa WEEHE A/ ()

it 1.57 27 28

#H+ 1.768 3.9 4.25
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Fig.2 Numerical model of Line0 profile

M, 56 B2 L T 585 A, T SRS TR 3k B S Al i i B
SN VAN 4 o i E R @E’Jfﬁﬁ,%%ﬁ'ﬂ_\i@{$
RRAE (181 4) |, 10 3 7E PR 9 B0 2 B = i 3L 1 B A i
PAE SULIR TR L e AR S B ny e o = Y RN
bR AR

B R B AEE LR

0~5.0x1072
5.0x102~1.0x107!

1.0x107'~1.5x107!
1.5%107~2.0x10"! -
2.0x107'~2.5%10""
2.5x107'~3.0x10"!
3.0x107'~3.5%10"!
3.5x107'~4.0x10™!
4.0x10"'~4.5x10""
4.5%10'~5.0x10""!
5.0x107'~5.5x10"!
5.5x107'~5.868 9x10!
Interval=5.0x10"2

B3 MBEREXEE

Fig.3 Displacement rate vector diagram
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Fig.6 Numerical model
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Fig.7 Total displacement cloud map at different times
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Fig.8 Two-dimensional numerical model
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Fig.9 Shape of the accumulation body on the bottom platform
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Table 2 Maximum speed in different areas
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