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Pressure relief law of double upper protective layer superposition mining
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Abstract: To obtain the law of stress redistribution of coal seam under the action of overlapping mining in
multi seam working face, taking Pingmei No.8 Coal Mine No.1 mining area as the prototype, the process of
overlapping mining in group D and group E coal seams was simulated using FLAC3D software. The results
show that the stress concentration occurs in the corresponding range of the coal pillar at the boundary of the

mining area only when the coal seam in group D is mined. The maximum stress value of the coal pillar

Wi B #.2022-02-19 M HAR B #:2022-05-17

ELTB:EHXHAAB YA HEFRXESTEITH 52004118 L T HHABTTHFERBTAAFE " EHIA
(LJ2020QNL009) ; 1L T T A2 £ A K2 22 BHB1HT BT H (LNTU20TD-11)
Supported by National Natural Science Foundation of China(52004118), “Cultivation of Seedlings” Funding Project
for Young Scientific and Technological Talents of Department of Education of Liaoning Province(1.J2020QNIL009) ,
and Disciplinary Innovation Team Project of Liaoning Technical University(LNTU20TD-11).

EZE B AT R0k 1987 ) il EENGES I 2 B FUH 3R I 1 B9 BF 5T - (E-maiD) qinbing20071111@163.com,

BEMEE AW S 1, 2 AR K B iR 5 T 09 B 5T, (E-mail) shizhanshan@163.com,



44 TR K FFHK % 16 &

reaches 19 MPa, and the influence range is 80 m below it. The maximum stress value of the coal pillar in
the section between working faces reaches 39 MPa. The pressure relief affects ] group, and the stress relief
value of J Group coal seam is about 1 MPa, When the D group and E group coal seams are overlapped, and
when the E group working face is located under the coal pillar of the D group coal seam section, and the D
group working face is located above the coal pillar of the E group working face section, the stress
concentration of the coal pillar of the D group coal seam section is weakened, and the stress value of the
coal pillar of the D group coal seam section is unloaded from 39 MPa to the range of 7.5 MPa to 10 MPa. At
the same time, when the coal seam of group I is located in the independent protection range of group E, the
vertical stress relief value is 2 MPa to 3 MPa. When the coal seam of group I is located in the joint
protection range of group E, the vertical stress relief value is from 4 MPa to 6.5 MPa.

Keywords: double upper protective layer; mining stress; superposition mining; numerical simulation;

concentrated stress of coal pillar
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Fig. 1 Spatial distribution of working faces
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Fig. 2 Numerical modeling
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Table 1 Rock mass mechanical parameters of numerical calculation

W/ IRBBLEL,  SUUIEIEL, BRI/ PURORIE/  NEEEESM/

AR e (grem ®) GPa GPa MPa MPa )
T R T gl TR P 2.92 22.80 4.68 32.274 3.77 18.83
T oo B2 H H2TH e A 2.57 15.82 1.36 2.160 3.64 35.15
T b2 7L 1.33 2.21 0.96 1.712 0.49 34.80
Tg-10 2 2 TR ORI D A 2.99 29.74 3.85 32.274 3.77 18.83
Booo MEZ BT BPEIRA 2.57 15.82 1.36 2.160 3.64 35.15
o0 B2 o 1.33 2.21 0.96 1.712 0.49 34.80
s = T ey 2.33 9.14 1.36 2.160 3.64 35.15
Clos B2 H TR W e s 2.57 15.82 1.36 2.160 3.64 35.15
O 2 HE 1.33 2.21 0.96 1.712 0.49 34.80
[RRRY CY == K0 b i e A 2.57 15.82 1.36 2.160 3.64 35.15
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Fig. 3 The initial stress distribution state of tendency y =700 m section
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Fig. 4 The stress distribution nephogram of the single working face of D5, protecting J,s working face (y =200 m section)
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Table 3 The stress distribution of the single working face of D 5-6 protecting J 15 working face MPa
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(y=500 m section)
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Table 4 The stress distribution of the multiple working faces of Ds. protecting J,s working face MPa
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Fig. 6 The stress distribution nephogram of the single working face of E,.;y protecting J;s working face

(y =400 m section)
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Table S The stress distribution of the single working face of E,.,, protecting J,s working face MPa
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working face (y =580 m section)



50 TR K F F R % 46 A
z6 TS IFEAZERERP S TEAR IS/
Table 6 The stress distribution of D5, and E,,, working faces staggered arrangement to protect
Jis working face MPa
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Fig. 8 The stress distribution nephogram of Ds, and E,.;, working faces without staggered arrangement to

protect J;s working face (y =260 m section)
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Table 7 The stress distribution of Ds, and E,.;, working faces without staggered arrangement to protect

Jis working face
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Fig. 10 Comparison of the stress values of trend section of J,5-21030 working face before and after the mining of Ds and E,.
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