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Abstract

The stability evaluation and ecological reclamation design of coal mining subsidence areas are
highly dependent on the accuracy of mechanical parameters of coal and rock masses. Taking the
110203 fully-mechanized mining face of Hou’an Coal Mine in Pinglu District, Shuozhou City, Shanxi
Province as the research object, this study systematically carried out the collection of coal and rock
samples, preparation of test pieces and determination of mechanical parameters. The caving rock
picking method was adopted for field sampling, and combined with the laboratory standard prepara-
tion procedures, the key parameters such as dry density, water content, uniaxial compressive strength,
elastic modulus, oisson’s ratio, cohesion and internal friction angle were measured. The test results
show that the 11# coal seam has weak mechanical properties with a density of 1.23 g/cm3, uniaxial
compressive strength of 4.83 MPa, elastic modulus of 0.76 GPa, cohesion of 1.54 MPa and internal
friction angle of 24°. In contrast, its immediate roof (shale) has significantly better mechanical prop-
erties than the coal seam, with a density of 2.63 g/cm3, uniaxial compressive strength of 40.78 MPa,
elastic modulus of 5.43 GPa, cohesion of 6.39 MPa and internal friction angle of 36°. The research
results provide reliable data support and have important engineering applications and populariza-
tion value.
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Table 1. Statistical summary of original data on mechanical parameters of coal and rock samples

1. REHANFSHRERIFERIHER

= ZH A% R P ME Nl AR5 ZH(CV)
W (g/cm?) 16 1.23 0.03 2.4%
. F T R R (MPa) 10 4.83 1.56 32.3%
AN R (GPa) 10 0.76 0.35 46.1%
FEL/N=A 8 0.24 0.03 12.5%
B (g/cm’) 7 2.63 0.04 1.5%
FE T 5B E (MPa) 7 40.78 11.32 27.8%
BT (TUE) X
M 2 (GPa) 7 5.43 1.41 26.0%
THRA L 3 0.22 0.09 40.9%
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Figure 1. Comparison of stress-strain curves between a typical coal sample (M-11-2-3) and a roof rock sample (Y-11-1-3)

1. BERVEREM-11-2-3) 5TRMCERE(Y-11-1-3)R )7 - BT iZextbe

(2) WS TR 72 M Re st L THAR VA K 77 MR B B T IR 2 o T3 s i R i B 2 ) 8.4
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(3) KABEALEFZN 73T R B ARk A iR R B (R A it 47 B R 207 2 0 T (ANOVA),
LERERW], AE 0.05 RFMACE T, AFRERFEALE KB /22800 B EZE R (p > 0.05). XU HIE
110203 TAFTHEBEVEEI A, 11 JR I Ak AR 25 8] Al EAX AR E -

git BRI RS Gt o, ST R SUE RS TR AR 12 25, Wik 2 Fos
Horp, BEZH(c, o) BRI HEIF 45 & AP R 2 B0 E -

Table 2. Recommended table of representative mechanical parameters of coal and rock mass in working face 110203 of
Hou’an coal mine

22 BRIET 110203 TEEEAGFRREHZSHEEER
A R (g/em?)  PAEIFUR IR (MPa) HMERIE(GPa) EMEL AR I(MPa) HEEEAC) IKAEC)
LI# 2 1.23 4.83 0.76 0.24 1.54 24 0
HENR(UE) 2.63 40.78 5.43 0.22 6.39 36 0
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