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Abstract: Shaanxi province is rich in coal resources and is one of the main coal-producing provinces in China, with a coal
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production of 746 million tons in 2022. Due to the obvious differences in geological and hydrogeological conditions in the
coal mining areas of the province, there are various types of water disasters in its coal mines. With the increase of coal
mining intensity in recent years, the frequency of water disasters increases significantly, and the situation of water preven-
tion and control is challenging. On the basis of the overall analysis of the hydrogeological conditions in the coal mining
areas of Shaanxi province, combined with the types of water disasters revealed in the mining process of various mining
areas in the province, the regional distribution of all kinds of water disas-ters is systematically summarized, and the forma-
tion mechanism and characteristics of typical water disasters are discussed. Also, the corresponding prevention and con-
trol technology and progress are put forward. The results show that (I the main coal producing areas in Shaanxi province
are divided into northern Shaanxi, Huanglong and Weibei. The Jurassic coalfield in northern Shaanxi is mainly affected by
the water disaster of roof's loose sand layer, the water disaster of thick sandstone, water and sand burst disaster, and the
burnt rock flood exists in some coal mines. The Huanglong coalfield is mainly threatened by roof super-thick sandstone
water, separated layer water, mud and sand burst disaster or hidden danger. The Carboniferous-Permian coalfields in
northern Shaanxi and Weibei are mainly threatened by the water damage of Ordovician limestone on the coal seam floor.
) The hidden danger of roof flood in the Jurassic coalfield in northern Shaanxi is mainly formed by the disturbance of
roof aquifer by mining water diversion fracture zone, which can form a continuous large flow water gushing through sand-
stone aquifer or loose sand layer, and the water filling intensity is large in some areas. Roof flood occurs when the amount
of water exceeds the capacity of the drainage system in a short time, and it can be transformed into water and sand burst
disaster when the collapse zone in the thin bedrock area directly leads to the loose sand layer. When the water-conducting
fracture zone affects the water-rich area of burnt rock, it can form a flood of burnt rock with large instantaneous water
volume and continuous flood. The super-thick sandstone aquifer on the roof of the Huanglong coalfield is swept by the
mining water-conducting fracture zone to form a high-intensity continuous water gushing and may form roof flood. When
the thickness of the lower aquifer is large, the separated layer water burst disaster may be formed. When the roof strata
near the coal seam is soft and easy to collapse, it can be transformed into mud and sand burst disaster. In the Carboniferous-
Permian coalfield and the Weibei coalfield in northern Shaanxi, when structures such as coal seam mining floor disturb-
ance failure zones or faults lead to the Ordovician limestone aquifers, they will cause extremely serious floor water inrush
disasters, which are characterized by strong sudden occurrence and large instantaneous water volume. 3) The roof water
disaster treatment technology in each region mainly includes drilling hole drainage, grouting treatment, mining parameter
control and so on, and the floor water damage is mainly treated by regional grouting reinforcement and plugging. Burnt

rock water disaster is mainly treated by the combination of curtain grouting and drilling exploration.
Key words: coal mine in Shaanxi Province; water and sand inrush; burnt rock water hazard; bed separation water in-
rush; mud and sand inrush; floor Ordovician limestone water hazard
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Table 1 Characteristics of main water-filled aquifers in coal mining in Shaanxi Province
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Table 3 Typical types and characteristics of water disaster in coal mines in Shaanxi Province
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Fig.12 Water inflow curve of working face in a mine of
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Table 5 Analysis of the difference between the “water and

sand inrush” and the “mud and sand inrush”
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Fig.18 Prevention and control technology of mud and

sand inrush

4 BALEEKRFFIERGERR

4.1 BB HEEFFZIIR
TH LR Y O - F b 5 NE [0 5040 T4 )1 —
IR, JE SRR 223 2 b TR b A XA )1 | —5f 3k i

A, E2R 2,305 11, PR 6.52 m. THILIE
M A VG AR TR I, S A w4 0
DX, B E KM A VG 1) A g, o DI A i X
2 AR B R K JE ol e A 7 B, XS IR AR S B R
W 2H 5 /K JZ [E] #E 5.6~ 103.6 m(J& 19), JEH 5K F&
B KAl 3k 0.3 MPa/m, DASAEE, 1IBH . FE R0 I
Z IR AR K B R e A TR (% 6) .

_—_—_—_—_—E
e
1R
g
Kz/é\7KE 8
%
I
| | | |
mpgzA [ [ [ T ] g
A g T [ [ | 2
axE T [ T &
[ T 1
[ ACES | | | | | g
g —pr | L[ [ | g
Lo 3 I I s

P19 TR-EARE SRR IR AR 2
Fig.19 Floor structure of typical coal seam in Weibei coalfield

4.2 JEH/KEBBAIXEBIRERARER

JEE MR K A2 R SokoE s o, B R kT
5 ZEK AR KB K, FREE K R
XHAEAC T A IR — B 20 2 AU K, $R
T )AL R RS MR R K2 i [ 5 K 2 ek
WRAR, gt ZHEBIEHI TS HE AR SR, B T
TR PR RS | SRR HE S R SRR L B RE
T AR R T 2 A58 SR G 6 56 22 1 S A 1 AR i
X338 B AR ROV &] 20), 5 HIRHCATE K I B
I HERML T A AR S
4.3 R FARH

P BT T3 A0 X AR, R 5 SRR
K, KA &K Z TR AR A 16~22 m(E 21), K, &
KBS NRBIK G KB AR TR, TR E 7K Z 11
JKHEN 1.62~2.52 MPa, 2E/K Z£0h 0.08~0.16 MPa/m,
[e2] SR T7 f5 F4)J AR ZK RE T

s ARG FIAR R PR FL R R 2k . O ik
A R B W B 1P WS b 1111 150 5 E P U =51
TRZ) 500 m, Hbu [Tt T 55 AR O0R, TT A3 FH B T 2 1) s
. @ MiE 200 K KA BJEE 7~ 10 m, M



912 + % = #® 2024 45 49 %
*o6 BIERESTWHEEFRSH
Table 6 Mining parameters with pressure in each mine of Weibei coalfield
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