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Identification and Stability Analysis of Dangerous
Blocks in Fractured Rock Bench Slopes

LIANG Zhiyuan', CHEN Guangmu®, ZHAO Xing”, LI Qibin*, WANG Junming®, CHEN Qingfa'
( L.School of Resources and Metallurgy, Guangxi University, Nanning 530004, Guangxi, China; 2.Guangdong
Dabaoshan Mining Co., Lid., Shaoguan 512127, Guangdong, China)

Abstract: The bench slope within the elevation range from +793 m to +817 m near Line 29 of the Dabaoshan open-pit
slope in Guangdong was taken as the research object, and a 3D fracture network model of the slope was firstly
established based on relevant geological data and was used to conduct a 3D deconstruction analysis of the rock mass
structure of the bench slope. Thereby the data on the location and distribution of blocks within the slope body were
obtained. Secondly, a 3D discrete fracture network model of the bench slope was constructed to analyze the displacement
and deformation of the slope under the action of fractures and gravity, delineating the potential sliding areas of the bench
slope. Thirdly, the dangerous block 1 and dangerous block 2 were identified by combining the block location and
distribution information with the potential sliding areas. Finally, the stability of the dangerous blocks was analyzed using
the stereographic projection method. The analysis results show that the dangerous block 1 may experience wedge sliding,
while the dangerous block 2 may experience double-plane sliding but with a low probability. Since the overall stability of
the slope is poor, it is recommended that a combined measure of grouting, anchor cables and lattice beams should be
adopted for slope prevention and control.
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Fig.1 Overall situation of slope and research location
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Fig.2 Schematic diagram of on-site fracture data acquisition
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Table 1 Fracture data of bench slope

P AL f 42/ PR
X/m Y/m Z/m m /() /()
1 -452 -02 369 1.13 155 81
2 -454  -05 364 0.72 355 71
3 -454 -08 363 0.42 173 27
4 -453  -08 365 0.48 165 88
5 -454  -09 364 0.25 343 63
360 -33  -928 92 2.40 350 15
361 -3.0 -913 83 2.86 350 15
362 -27  -913 74 4.52 350 15
363 -20 -879 55 3.14 305 60
364 -2.1 -889 57 3.62 305 60
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Fig.3 3D fracture network model of bench slope
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Table 2 Rock mechanics parameters

%ﬁﬁi/?mﬂm N1/ NS, brhishiE,  HE/
MPa s MPa (°) MPa (t-m™)
2.75 0.25 12.00 38.00 12.00 2.66
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Table 3 Mechanical parameters of structural plane
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Fig.4 3D discrete fracture network model of bench slope
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Fig.5 Deconstruction results of rock mass structure of bench slope
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Fig.6 Identification of dangerous blocks
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Fig.7 Main penetrating fractures controlling dangerous blocks
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Table 4  Fracture parameters controlling dangerous blocks

sk ERRRAR — AR
f18 -45.1 -16.0 37.1 320° £75°

1 24 -45.1 -17.0 37.2 328° £ 45°

29 -44.9 -21.8 37.6 35° £.60°

2 -43.8 -87.9 40.5 45° £.30°

2 f12 -43.7 -74.6 41.0 315° £55°

17 -43.8 -90.9 40.5 30° £ 60°
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Fig.8 Stereographic projection of dangerous blocks
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Fig.9 Numerical simulation results of slope stability
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