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Research on control technology of suspended
roof Carbon Dioxide cracking in triangle area of

fully mechanized caving face

He Zhenjin
( Jinneng Holding Coal Group Tashan Coal Mine, Datong 037003, China )

Abstract: Aiming at the problem of hard roof overhanging in the triangle area of 8230 fully mechanized caving face in
Tashan Coal Mine, by analyzing the formation mechanism of overhanging, the carbon dioxide pre-splitting blasting
technology is proposed to control the roof. A differential borehole layout scheme including coal caving hole ( KA1 ) and roof
cutting hole ( KB1-KB3 ) was designed, and F-57 type fracturing device was used to realize long borehole segmented
fracturing. The engineering application shows that after fracturing, the caving step distance of the end triangle area is
reduced from 40 m to 18 m, and the initial weighting step distance is shortened from 78 m to 35 m, with a decrease of 55%.
The convergence deformation of the roof and floor of the roadway is reduced by 48.3%, which effectively avoids the
hurricane disaster caused by the sudden collapse of the suspended roof. The research results provide a technical reference
for the safe mining of fully mechanized caving face under the condition of hard roof.
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Fig. 1 Coal seam roof and floor columnar
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Fig. 3 Propagation mechanism of carbon dioxide

phase transition induced fracture
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carbon dioxide phase transition cracking
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Fig. 6 Arrangement scheme of carbon dioxide fracturing hole

125



2025 445 11 B X 5 & T %48 %
RELETRER, BRBRENF-57, K 7 TR B
1.6 m, H4® 57 mm, HiR CO, LI E 1.0 ~ 1.4 kg, E 6o}
WEE 17 120 MPa, BURAYE MR AT Z#, X %50
E2Hm E, BHFLABERERERE T B 7 B, % s e
30
B L6m/ M x4y THF = o0l |
(a) KAL AL HFAHE C—awhE  REIAE GED
, ZEB S B ] B9 = AR R TR
o s ot g s e Fig. 9 Effect of initial mining and caving
(b) KAl. KB1. KB2. KB3 7l 455 by carbon dioxide blasting
M7 ZRBAETATER 4.3 BEEETR
Fig. 7 Cracker assembly method 1] P 2 HA 8] 8 37 2R T 52 B 0 sl o SR B — 4R

WIBEFLEKERE, KAl LA B AEH
4 B _HAibmBAEE; 2 KA 24 4L
(KB1. KB2. KB3), ARBEHERIE 8 R A1k
AT

ML TZ: ML —at T H R —EH
M IER . R RS RER—FM

4 TEMNE

4.1

TR EhFLER R
A LB B X T A e LR R &
8 Fi/No

BRMESE TR, N

(b) BR)E

(a) BZHET
K8 #4AKBME

Fig. 8 Borehole fracturing effect
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