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Spatio temporal evolution of geostress and gas field around

hydraulic punching borehole in coal seam
WANG Enyuan'*, WANG Hao"?, LIU Xiaofei'>, SHEN Rongxi'*,ZHANG Chaolin"’
(1.Key Laboratory of Coal Methane and Fire Control, Ministry of Education, Xuzhou 221116, China;
2.School of Safety Engineering, China University of Mining & Technology ,Xuzhou 221116, China))

Abstract ; Hydraulic punchinging, as a strengthening measure of coal seam pressure relief and permeability enhancement, has been widely
used in soft, low permeability and high—outburst coal seam. In view of the existing problems such as unclear distribution of coal field a-
round hydraulic punching and parameters of hydraulic punching pressure relief radius and other parameters that are difficult to determine,
the self-developed stress monitoring system and gas flow monitoring instrument were used to carried out synchronous monitoring of stress
field and seepage field in hydraulic punching area in outburst coal seam in Liangbei coal mine, Henan province. The spatial and temporal
distribution and evolution law of geostress field and gas field around hydraulic flushing hole were obtained. The results show that : DAfter
hydraulic punching, there is a dynamic evolution process of the stress field of coal body around the hole, and the pressure relief area and
stress concentration area gradually migrate outward and then basically stabilizes until 3 days later; @ After the stress stabilizes, the stress
relief zone is 4 m away from the center hole of hydraulic punching, the stress transition zone is within 4~5 m, and the stress concentration
zone is over 5 m.The radius of pressure relief zone is more than 10 times of the equivalentradius of hydraulic punching hole ; @The fracture
field develops within 4 m from the center of punching hole, but the drainage gas flow and permeability become lower in surrounding stress
concentration area.The research results provide theoretical and practical basis for accurately determining the gas drainage parameters of hy-
draulic punching, effectively reducing stress and improving permeability, and enhancing gas drainage effect.
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Fig.1 Layout of stress and gas flow synchronous monitoring

of hydraulic punching borehole in coal mine
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Fig. 2 Physical drawing of stress monitoring system
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Fig. 3 Layout of hydraulic punching borehde and inspection

boreholes in Liangbei coal mine

FAL, FEOLR )1 FeTH 6 BRI,

2) K Il R, 2 5 AL A 3 5 a8 AL
J1 B Sl oK I3 v fL#EAT ] 550 min B, 2 5% %
FLNE ) BBk Ve, W ) R X i e #s &2 2 5
B SNl AN RS 2 - N E L P NG R AR (ED
I 3T A A I (] P BN R 38 8, T 4 5 A
5 5B E AL THE B O fLEE , AL B I ) AR
A Kb F R RES; Bl K T v AL RS2 A T, 2
S AL SR T, 3 5 AL 1A Lk
LRI

3) 247K F7 hfL#E AT ) 600 min 2247 ,2 SFLAY
N I IRAEASET T R, ] BBl 25 A K o 448 (45 HE 25
15 HutfL 2 mo i PN 2440 1 0 3 BB, A A 3K
ARER TR B, W ) S bl i, ffifs 3 5% 42
AL BN B N e BER AR RS S 1Y 4 S
SHGALN ) FEAANAE

4) K I LSRG BEAE RS |3 554
FLN 7 e B Tt AR5 BRIl ELIRE 2] bR 1
TLUF 4 S 5AL0N 16 BTt B ) 4R oty
NS,

5) % 2 620 min I, (5 5 5 2L ST IR T
FFRIRAS 2 .3 4 S LA T TERRAR,

®1 BHISH

Table 1 Parameters of boreholes

EIRE e 5ifa/(°) Fefhs(o)  TFALEE/m WHES/m FHEKE/m AE/m #i
1Ll 55.0 0 2.9 17.8 6.2 22.9 T TARE T
2 SHGAL 59.0 0 3.2 17.1 5.4 22.1 e B T ARE T
3 SHEAL 59.0 0 2.5 19.1 6.7 24.5 M H T AE T H
4S5 H5AL 55.0 0 2.9 17.8 6.2 22.9 T TAEE TR
5 SHGAL 49.0 0 2.9 17.8 6.2 22.9 T TARE T

6) WFL 5 FLIA & Bl i) DX ) 1 13— AL T
HALFIRERE , R Pl 3 RIGAFA B TRE,

E— 2 %t 4 A WAL B ) AR AR A BT I
(F£2), B BEh0FL 2.3 4 m (N IEA T B3
BRI, BEBH 2.3 4 m 5940 F 7K J1 whFLAG R0 R

B2, R T I T ) s BB K Syl 5 m
I EALN 3G BN s b B 5 m IR ANTE
K LA A 5 s Y L =2 P9, O B B R XTI
DX) 51115 4~ 5 m US4y J07 3 460 s DX 3 7 g 8 DXy ek
FEX(TX)(ES),

FR2 BEEZIANMATHERE
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Table 3 Comparison of gas flow before and after hydraulic

punching of each inspection borehole
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Fig. 7 Correlation of stress and gas flow in inspection boreholes
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