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Research on safety roof thickness and surface risk zoning

method in mined-out area of open pit coal mine
DING Xinpin"*? LI Fengming’, LI Hongyan""’
(1. China Coal Research Institute Co. ,Ltd. , Beijing 100013, China; 2.State Key Laboratory of Coal Mining and
Clean Utilization, Beijing 100013, China;3. China Coal Research Institute, Beijing 100013 , China )

Abstract ; In order to realize the three—dimensional dynamic control of the risk of mined—out area in open—pit coal mine, and to ensure the
safety of open pit mining equipment and personnel during the period of passing through the mined-out area, the hidden geological disaster
exploration and control engineering practice in the gob of large open—pit coal mine in Pingzhuang mine area of Pingshuo mining area, the
combination of numerical analysis, physical simulation and on—site measurement was used to study the development law of cracks in the
overlying rock mass and the deformation and failure of surrounding rock and the influence of equipment on the ground. Through the re-
search, a method for determining the safe roof thickness of the longwall working face mined—out area was established, based on the height
of the overburden "two belts" and the influence depth of the equipment on the ground, and a surface hazard zoning method of mined—out
area was also proposed, based on the gob plane projection boundary, the separation range boundary, the inner boundary of " masonry
beam" structure area and the movement basin fracture boundary. Combined with the characteristics of various open—pit mining equipment
and the difference of the requirements for safe operation environment, the corresponding hazard zones were determined.
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Fig.1 Diagram of goaf plane distribution
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Fig. 2 Typical engineering geological cross section
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Fig.3 Overburden strata movement zoning in mined—out area
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Table 1 Theoretical calculation results of caving zone

height of overlying rock mass in goaf
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IR H, 20.93 2M+38.86+ (2M>3.5) 38.33

*2 RERLBEGESAEBTEEERELIHTEER
Table 2 Theoretical calculation results of water flowing
fractured zone height of overlying rock

mass in goaf
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Table 3  Field measured height of “two zones”

of overlying rock mass in goaf
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Fig.4 Three—dimensional numerical analysis model

for depth of earth impact of typical opencast mining equipment
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Table 4 Physical and mechanical properties of rock mass
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Fig.5 Simulation results of the influence depth

on the ground of bucket wheel excavator
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Fig.6 Vertical displacement variation curves at different depths

(Consider the impact of wheel bucket excavator)
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Table 5 The influence depth on the ground

of different mining equipment
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Table 6 Recommended safe roof thickness of

bucket wheel excavator
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Table 7 Recommended safe roof thickness of other open pit mining equipment
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Fig.7 Deformation and failure characteristics of overlying

rock mass about underground goaf in open—pit coal mine
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Fig.8 Risk zoning of overlying rock mass

about underground goaf in open—pit coal mine
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