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Fig. 2 The caving status of overburden rock

stratum in upper protective layer face
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Fig.4 The caving status of overburden rock stratum
the end of protected coal seam face
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Fig. 3 The caving status of overburden rock

stratum in protected coal seam face
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Tab.1 Calculation parameters
E(GPa) P o (kg/m*)
85 .22 2350 45
(6m) 100 .20 2460 62
(6m) 3.2 .27 1800 22
(10m) 93 .20 2230 59
(3m) 105 .21 2460 58
(3m) 3.2 .29 1780 22
(8m) 93 .23 2240 60
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Fig.5 Geometric model and test point arrangement schematic
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Fig. 6 Vertical stress monitoring results of overburden

rock stratum in the protection layer mining

¥ J) (MPa)

-30 L L 1 1 1 1 1
=300 =200 -100 0 100 200 300

FECAETIRE 2 (m)

8
Fig. 8 Vertical stress monitoring results of overburden

rock stratum of protected coal seam
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Fig. 7 Z displacement monitoring results of overburden

rock stratum in the protection layer mining
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Fig. 9 Z displacement monitoring results of overburden

rock stratum of protected coal seam
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Experimental Study of Stress Release and Transfer
Characteristics of Overburden Rock Stratum in Coal
Seam Group Protective Layer Mining

LV Xiang-feng'?, WANG Zhen-wei**, WANG Ai-wen'

(1. School of Civil Engineering and Architecture, Southwest Petroleum University, Chengdu 610500, China; 2. Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100190, China; 3. Shenyang Branch of China Coal Technology and Engineering Group, Fushun
113122, China; 4. School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: It is an important way for investigation of protective mining results that to rationally exploit
the protective layer of coal seam group and to understand the stress release and transfer characteristics
of its overburden rock stratum. Pressure reliefl mechanism in protective layer mining of coal seam
group was analyzed. Interval-type protective layer mining relief method may result in bi-directional
pressure relief overlap at both upper and lower protective layer (namely, exploitation of protective
layer makes the upper and lower biaxial stress release, and the mining scope superposition each other)
and good pressure reliel effect. Combinating both similar material simulation and numerical
calculation, relief process of protective layer mining of coal seam group was studied. Results show
that the process of stress accumulation, release and transfer is also accompanied by rock deformation.
The stress of overburden rock stratum presents features of “increase-decrease-and then increase-
further reduce-smooth”, at the same time, the deformation shows features of “increase-reduce rapidly-
and then increase-stable”. Similar simulation results and numerical results present good consistency.
Results suggest that interval-type protective layer mining relief method, which may result in br
directional pressure relief overlap at both upper and lower protective layer, is a reasonable pressure
relief way in coal seam group exploitation.

Keywords: coal seam group; interval-type protective layer mining; protected coal seam; stress release

and transfer; experimental study



