EERRECE P BOE % e B o R Vol.35 No. 12
2025412 1 China  Safety Science Journal Dec. 2025

HSC5| AR IR LT, EEA, GF. AL T UM B 1 SR A XM A e DX 43 [0 ] o [ 2 A 244 3, 2025, 35(12)
96-102.

FE 5| A3 :GUO Qing, REN Wanxing, WANG Shengcheng, et al. Division of spontaneous combustion risk zones in coal mine gob areas
using gas kernel density distribution[ J]. China Safety Science Journal, 2025, 35(12) ; 96-102.

EFSEREENREXEEMER KSR

IR m, BT e, R alaar, E B pp
(1 hM TR L ARFER, TH %M 221018;2 FEF L k¥ Z42 ¥R,
L7 RN 22111653 LigilEE A ¥ RS 5 TR ¥k, FiF 200135)

DEDHES X936 M EAREEE A DOI: 10. 16265/j. cnki. issn1003—3033. 2025, 12. 1445
ESTE . EXEARNFESRAN(52404230) ; ERESHAKITRITE (2022YFC3004701)

[ ZE] HOHRZRXEEARRE BEINLSXRZREERARRE, BIRITAN AKX ZE R
CO fn 0, KR, FEARKER LB M A ERXKEN T, #H e g R TEEREEE, It
RUEETARGBPRQ U T ENXREZREERAERRBER 2T E, FREXA . XZKX 0, R4 %
FELEMETMEEANBE AN ENER N THAENENEER,CORRIBEMNFE RS
TR EZHEME;COM O, RRQ BB EEMERERKENE mm R, L e EE oA EE
2K 0~10 m #1 0~30 m; 3 B AT O, WA % E i E #7850, AR FK 20 M F K, 37 8 AT
J& O, KR %t E T EZXEFHE2F N 3.3%F0 6.3%; FiT %% E X 28 8K E R X2
#y CO 1 0, AR Bl F 8K 0.009% 70 15. 1% , K = R X h %4 BERLBRRAER 3 NER
ERANKIR,

(k@A) HKak, X=X; ARREH; BE¥EE; JIHFHL

Division of spontaneous combustion risk zones in coal mine gob areas

using gas kernel density distribution

GUO Qing', REN Wanxing’, WANG Shengcheng', WANG Hao’
(1 School of Civil Engineering, Xuzhou University of Technology, Xuzhou Jiangsu 221018, China;
2 School of Safety Engineering, China University of Mining and Technology, Xuzhou Jiangsu 221116, China;
3 College of Ocean Science and Engineering, Shanghai Maritime University, Shanghai 200135, China)

Abstract; To prevent coal spontaneous combustion disasters in the gob area and precisely delineate
hazardous zones, the variation patterns of CO and O, volume fractions along the gob length were
statistically analyzed based on field measurements. Critical warning threshold ranges for spontaneous
combustion were established and a gob hazard zoning method based on gas volume fraction kernel density
was proposed. The results demonstrate that O, volume fraction exhibits a linear variation with distinct
stages, and the variation rate before the inflection point is lower than that after the point. The CO volume

fraction follows a quadratic polynomial variation. The kernel densities of both CO and O, volume fractions
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decrease with increasing gob length. Their highest kernel density distributions occur within 0O—10m and 0—

30m, respectively. O, volume fraction is more stable before the inflection point but exhibits greater

fluctuation afterward. The average upper and lower acceptable limits for O, volume fraction before and after

the inflection point are 3. 3% and 6.3%, respectively. The critical CO and O, volume fraction values for

hazard zoning based on kernel density are 0.009% and 15.1%, which divides the gob area into four

quadrants and three risk levels (safe, potentially hazardous, and hazardous).

Keywords: coal spontaneous combustion;

density; statistical characteristics
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Fig.1 Layout of working face and tube system
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Fig.2 Curves of gases volume fractions in gobs

with different supports
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Fig.3 Contour map of gas distribution in gob
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Fig.4 2D kernel distribution of gases
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