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Analysis of rational shape of stop line in deep coal seam based on model test
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(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan, Hubei 430071, China; 2. Jining Il Coal mine of Yankuang Group, Jining, Shandong 272100, China)

Abstract: In order to obtain the shape of rational stop line, a model test was undertaken to study the disturbing
characteristics below roadway with the axis perpendicular to the excavation orientation during the excavation of
upper mining face. The test site, Jining #3 coal mine has a deep coal seam. The PAC acoustic emission, static
resistance strain gauge and digital speckle are utilized. The events development, the strains at different locations
and the overall deformation of surrounding rock below roadway were obtained. The acoustic emission
characteristics of similar material were monitored during the uniaxial compression experiment and the results
reflected the damage characteristic of similar material sample. It is concluded that the rational stop line should
contain the excavation influenced zone I, of disturbed roadway, the influenced zone I, ahead of mining face, and
the minimum safety distance | to avoid these two zones to influence each other. During the upper mining face
excavation, the scope of I, Iy, I, were obtained by monitoring the strain and acoustic emission characteristic of
surrounding rock and the total deformation was monitored in below roadway with the method of digital speckle.
Key words: mining engineering; acoustic emission; rational stop line; excavation influenced zone; strain gauge
brick; digital speckle
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Fig.1 Layout of rational stop line
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Table 1 Mechanic parameters of materials

L yI(kN - m%) E/GPa u  oJ/MPa
b 24.50 19.40 023 7817
bRl a 26.00 11.50 020  65.45
3 it 24.30 11.00 021  47.00

P LG R 25.48 0.43 0.20 1.53
PETC LBl 24.29 0.25 0.13 1.15
3 R A 24.16 0.23 0.16 0.93
F2 BAHLM R LR
Table 2 Proportion of similar materials
i+ y i+
L 1 1

Frib A LR 80 55 2
b L RE 85 40
3 AL Lk kE 75 70 2
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Fig.4 The layout of acoustic emission probe and digital
speckle marking
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Fig.6 The layout of acoustic emission probe on sample
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Fig.7 The relationship between axial stresses and AE impact
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Fig.8 The relationship between axial stresses and AE
energy-rates

AT A B S RN, AEAA RIS B RE 52 A
WAL ARG ED A — B i, R
S BE A 5 DA S (1 AR DURE R 7 N il
IR RLRE, O Ji TR R v P A 45 2R
e BRSO T A o



36 HE 10 JH M BT

B IG (KRB 2 13 BT R R 5 K ) W7

* 2377

5 HEMERTH

Tk o SIS E R S Ly T AR PR

SRR, TN 7 AR A Y B AR S R SRR, T
FETHZRMX 1y SRENERTEZNX 1, DLk S0
(R A=A BN v o 1 S < e
51 FEEMWEK |,

R ELRE 30 cm, R U7 EIELRL 3 em i dEp,
TH o IS AR A AR 7 A S M T A T R e
()5 MR AL

(1) NARARAL R

Kl 9 o R A PR gk i R e A L AT A LA T
JECAR A RIS P 00 550 N AR ACAFAE . T AR, [
AN B 2N AR R T R A . T
N ARG IR AEARTE (R )AL 8, DR A TE 4 0 2
AREIRRAT BRI 3 25), SIS AR R H I
BRKAGAL o AR TE 8 BT 4 W ARG S A7 B
5 R N AR YA S L B B R, A g i
AR B T A S AR K IR 3R AR 2%
TEUEH,  FFAZ AT T [ 5 W A% 5% B 32 KT ) S
oM. Ak, NN AR S A E T 8 1) R AR
%gﬁﬁ¢%ﬂ¢ XSGR U7 A3 2 AR
3 R A T A A e A — B

120 -

100
ol e 20 /\‘/\\

40
20
0 #—
0o 1 2

LHIL
(b) 457

120
—_——1

100 —=—3
6
80 —<— 10

60 [

AR e

40

20

SRy
(c) ThiMR

sy
(@ Feht
Bl O AN[r oz B0 e I A2 A A o 2

Fig.9 The strain curves at different monitoring spots
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Fig.11 The strain curves at different monitoring spots
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Fig.12 AE events curve under different excavation steps
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