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Research on the fracture evolution law and combined bearing structure

load of shallow buried coal seam group

ZHANG Jie'? HE Yifeng'
(1.School of Energy, Xi’an University of Science and Technology, Xi’an 710054, China; 2. Key Laboratory of Mine Mining and Disaster Prevention in West
China, Ministry of Education, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: The high-intensity mining of shallow-buried coal seams leads to the fracture of the bearing strata to form a combined bearing
structure, which complicates the distribution of cracks in the overlying rock and causes serious damage to the surface. In order to study the
relationship between the evolution law of the overburden fissures and the bearing structure of the bearing rock in the mining of the shal-
low coal seam group, and the working resistance value of the support to keep the bearing rock stable, the coal mining of Hanjiawan Coal
Mine 2% and 3" in the Shenfu mining area in northern Shaanxi was studied. In the background, through field observation and similar sim-
ulation experiments, the evolution law of coal seam group mining cracks, the combined bearing structure of bearing rock layers and the re-
lationship between the two were obtained. The mechanical model of combined bearing structure was established by theoretical calculation
method, and the support work of the combined bearing rock layer to maintain stability was studied. resistance. The research shows that the
evolution process of overlying fissures in coal seam mining can be divided into four stages: the upper coal seam mining rapid growth stage,
the upper coal seam mining steady growth stage, the lower coal seam mining rapid growth stage, and the lower coal seam mining stable
growth stage. This leads to different fissure evolution forms and subsidence characteristics on the surface. The surface of the “step rock

beam” structure subsides in steps, and the surface of the “hinge rock beam” structure subsides continuously; The fractured structure of the
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bearing rock formation in the lower coal seam is obtained from the filling rate and mining height of the interlayer, and it is revealed that the

fractured combined structure of the bearing rock formation in the shallow buried coal seam mining group is “step-hinged” structure,

“hinged-hinged” structure, “hinged-hinged” structure. The combined form of the “step” structure and the “step-step” structure. Based on

the fractured composite structure of the bearing rock, the mechanical model of the bearing rock bearing structure of the shallow buried coal

seam group mining is established, and the calculation method of the working resistance of the bearing rock to maintain the stability of the

support is obtained, and the field measurement results are verified.

Key words: shallow buried coal seam group; fracture evolution; surface fractures; composite bearing structure; stand working resistance
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Table 1 Main mechanical properties of model materials
HEGYS CHE CHREEm BRSE/m FRGERE/MPa BEJ/MPa REEHR/MPa BIUIEHE/MPa FE/(KN-m”) R AE

20 eV — — — — — — — —

19 RIS 3.7 4 1.77 1.72 1124 512 24.1 —

18 s 2.8 3 1.04 1.38 752 435 253 —

17 ARRD A 0.8 1 2.02 1.50 998 488 22.7 —

16 WEesE 1.69 2 2.12 1.34 715 472 22.4 —

15 YRIAD 48 5 1.78 1.90 1180 641 23.4 —

14 WA 2.6 3 2.12 1.32 780 467 24.1 —

13 s 2.8 3 1.25 1.24 731 412 27.4 —

12 Hokifh A 16.04 16 2.32 0.8 1269 620 21.6 LB S
11 ARRD A 2.80 3 1.94 2.50 1531 832 23.0 —

10 WA 0.97 1.0 2.35 1.22 750 450 25.6 —

9 2R 43 45 0.35 1.18 612 333 13.4 —

8 itees 2.78 3 1.53 0.15 141 510 23.4 —

7 [iees 2.42 2.5 2.64 1.42 745 435 23.1 —

6 itz 3.88 4.0 1.65 0.70 310 135 24.0 —

5 bieway 435 45 1.35 1.52 821 456 23.5 —

4 Elip A 12 12 1.84 2.50 1921 1042 235 P 2 ] DGR
3 Hokifh A 43 45 2.13 2.5 1885 1077 226 —

2 3R 2.7 3 0.38 1.10 587 286 12.7 —

1 Litees 2.33 4 1.42 0.15 141 510 23.4 —

67



2023 4F5 9 11

# £ # F H# K 551 %

[}

il ﬂ%m-ﬁwﬁ’ﬂ

\ﬁég Sl

H2 EHREFRAREE “GEsR &M
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