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Research on testing technology of deformation and failure of boreholes in

coal seam gas drainage and its application

LI Zhonghui'*?®, WANG Enyuan'’, ZHENG Angi' ,NIU Yue'®,ZHANG Xin"’, CAI Guannan'”
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China;2. National Engineering Research Center for Coal Gas Control, China University of Mining and Technology, Xuzhou 221116, China;
3.School of Safety Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: In order to reveal the instability and failure rules of coal seam gas drainage and the characteristics of its service life cycle, the
drilling deformation and failure testing system that includes the drilling deformation simulation device and the drilling deformation testing
device was developed,and the whole process of borehole deformation and failure was tested by using similar materials. The relationship be-
tween the pressure of the pressure sensor and the borehole deformation was studied, and the index of borehole damage degree is proposed
to evaluate the deformation and failure state of boreholes. Based on the test data, the qualitative relationship between the borehole failure
degree and the pressure of the pressure sensor was established. According to the test results, the borehole collapse was determined to be
greater than 50%. The deformation and failure process of gas drainage boreholes was tested on site, and the variation law of borehole dam-
age degree with time and borehole depth was analyzed, and the borehole stability was quantitatively investigated. It was found that the ini-
tial deformation failure rate was fast and the degree was large, and then entered the stage of slow deformation and failure until it stabilized;
along the direction of borehole depth, the damage degree of borehole first increased and then decreased, the damage degree of borehole

was the largest in the range of 5~11 m, which was consistent with the stress distribution of surrounding rock around the roadway, and it
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was of guiding significance for determining the reasonable sealing depth. The deformation and failure of the borehole has a significant im-

pact on the gas drainage flow. As the damage of the borehole increases to 50% and above, the borehole fails, and the gas drainage cannot

be continued. The research results provide a basis for reasonable gas drainage design, gas drainage dynamic investigation and accurate e-

valuation of drainage effect.

Key words: gas drainage drilling; failure degree; instability failure; borehole collapse
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Fig.1 Borehole deformation simulator
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Fig.3 Indenter displacement and calculation results of damage degree of borehole
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Fig.5 Relationship between damage degree of borehole and relative pressure under different length of impulse pipe

BRI RS A F] 22 ~ 34 mm B, B FLBEIRAE
WO, L E AR Y 0k AL AR R
SEAT BTN O BIR T, IR, AT IR IS X (5) Bt

(b) £F523 mm,
IR E32%

(c) 124 mm,
TR BE33%

(a) 1722 mm,
TR BE30%

(i) K30 mm,
IR 42%

(h) 1§7j§29 mm,
TR E41%

(g) {7528 mm,
IR E39%

(d) £r#%25 mm,
IR BE35%

() 31 mm,
IR FE44%

SR ESFLREIRE 5 R R M R R KR
B P S A RS X [8) P FL ) e S, &85 SR dn &)
6 FIi7N

H 11%27 mm,
T IAFE38%

(e) 11‘[%?26 mm,
TR BE36%

(m) {7#34 mm,
IR FE48%

() £33 mm,
IR BE46%

() £ir£32 mm,
TSR FEE45%

He HIBFEMELER
Fig.6  Fitting results of borehole damage degree

HR 8336 U 235 2R A5 T A R AR R R 7 AN
SHAEKE N LR E S EL, mE 7
FI7R o
2.2 $HFLIBFLEHEL

BhiAL 3z 2 AL I8 T IR i, Bl L AL BE S8 47 (
8a) , Fifi Jin 8 E A7 e FLEE I+ B 3R U7 1] A9 4% )
PiR%  TERMIRIE g 119106 (&1 8b ) , FLE 9 I 5 56 &
BT RS, UREIREL IR R 31% 0T (4] 8d) , fLEE
AN b RS R FLRMERR LR R S © 4

THIRBHZE AL

ML RS 419} (1K 8e) , fLBERLIA T 450 5
IRASARAS , Kt 1 IS A LA HE AR, L ) T 1]
G o ZOMETFLBERE IR E] 53%0 (& 8f) , EHFLE
St G K

Gt £ i 25 0 AR B 5 A8 SR T 4%
B L5 30 L AR R 1 B LA I1 BE oy 489% ~ 53%
e 9 Fros, A T T, BU L o8 4 0 8 s I
FEH 50%

41



2020 55 10 1]

www.chinacaj.net

48 4

FIEEKE/m

0.08 0.10 0.15
A%t E F3/MPa

H7 FRSEEKETHILBIFE G HMEN X R
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