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Overburden water seepage law of deep buried thin bedrock

HU Haoyu
(Coal Mining Branch, China Coal Research Institute, Beijing 100013, China)

Abstract: In order to make rational use of overburden water resources in deep buried, the law of overburden water
movement during the mining of thick alluvium with deep buried thin bedrock was studied by means of similar
simulation and numerical simulation. The results show that the change of overburden rock integrity and
connectivity leads to the change of overburden water seepage channel; in the process of coal seam excavation, the
plastic zone of thin bedrock is trapezoidal distribution, and the vertical fracture distribution is more and dispersed,
which is the main channel for the rapid infiltration of the first aquifer water. The alluvial layer forms an arched
separation fracture zone with good connectivity and wide, which is the main path of the second aquifer water
infiltration. With the increase of mining distance, the development and expansion of plastic zone and bed separation
fracture zone jointly affect the movement of overburden water, resulting in a rapid decrease of overburden water
pressure and an increase of flow velocity and flow rate. After the formation of the fracture channel near the side of
the working face, the seepage velocity is fast, and volume is large, which was prone to water inrush. The research
conclutions provide a reference for studying the propagation law of overburden water in complex rock.

Keywords: buried deep thin bedrock; thick alluvial layer; overburden water; seepage path; migration path; bed

separation fracture zone
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Tab.1 ratio and dosage of similar simulated materials
I s e TR R kg
HES A IR SPREE /m AR /om e o s s x
13 FAHLZ 160.0 80.00 10.81 0.22 0.22 1.08 1.45
12 wa 6.0 3.00 16.35 1.09 0.73 1.27
11 e 12.0 6.00 10.76 0.67 0.67 0.85
10 [arisint sy 4.0 2.00 10.76 0.81 0.54 0.85
9 Hwba 10.0 5.00 13.24 0.95 0.95 1.06
8 e 4.0 2.00 10.76 0.67 0.67 0.85
7 WA 2.0 1.00 5.38 0.40 0.27 0.42
6 e 4.0 2.00 10.76 0.67 0.67 0.85
5 UNETE 8.0 4.00 10.60 0.76 0.76 0.85
4 WS 5.0 2.50 13.45 1.01 0.67 1.06
3 bt 5.0 2.50 13.45 0.84 0.84 1.06
2 v 6.5 3.25 17.71 0.98 0.98 1.38
1 s 5.5 2.75 14.27 1.19 1.19 1.17
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Fig.4 relation between fracture pattern and water flow in

overburden rock

H P14 TR0, 8 R 6 A T K e AR D
WY, S EE A KB B R ESUE . A
Wi 2 0 HOIRHES Y, BB 5 205 ) 2 A AR
XF 7K B2 iR 2 BB AR o b BRUZ N KR Bl
JERC, H A BURIAN B, 5 P 0% 0 R R 4 A L TR
B KR SR T T 2 W 4, 5 H A R B A
T WA 58 % 1) 15 i i 3

3 REE & KSRAE
R R 3T
FA L AR5 30 T A RO 2

3.1

SN, PR SR COMSOL %5 {f #5400 45 14 9k 47
WL A KB A . TR 8 14030
TAETH B H BT A5, EE S AR R
R B B BRI PSR R, 15 A A
IR K 800 m, 300 m. JitEi BAMIE
FE AT JC R it [ 2 295, FR AR . 3 B )
N s WIMNGGE AR SR AW, Edlkm iR, T
HR it A 13.5 MPa J. J7, B4l b B A b SR Y
FARAT s A 27 kKN/m i AR AR fr, AR
WY EE )30 o AR AT . 2 B A
B2REEKE, KIES N2 MPa, K& IX EJK
JES R0, 7% CHR[23]% B a2 Y B 12 250,
UL 2, O [ 7237 B 2 FE R IE W 3
PEIX R X VL B, IF XA A X R T 8 05 R
LBESESH, R8BS RN E R E
IRIEAR WEN T A PR XV B, it Rk
TR
x2 f2y2 :l,

R (V)

b OB VEHLAE CRESEE, my B IRER
e, Wo.8; x AMRITZIE, m; y A E K
AR, m.

Bl (1) HABME, w3 BV R R 3 id 72
R s .

K2 AAYWEBHESH

Tab.2 rock physical and mechanical parameters

A JB/m  HE/(kgm®)  HIEE/GPa HEL/NEA A JE/m  HRE/(kgm?®)  BIREE/GPa HEL/NEM
) 232.0 2500 10.0 0.19 KA 8.0 2530 24.8 0.18
Ye) 6.0 2500 26.0 0.18 PR A 5.0 2410 13.9 0.19
e 12.0 2520 14.3 0.18 bk as 5.5 2520 14.3 0.18
Wt 4.0 2410 13.9 0.19 = 6.5 1350 2.1 0.19
NG 10.0 2530 24.8 0.18 e 50.0 2520 143 0.18
PE 11.0 2520 14.3 0.18 (RIS 50.0 2410 13.9 0.19
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Tab.3 hydrodynamic parameters
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HEUZ 0.20 1000 8.640
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BRI 0.30 1000 192.000
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Fig.8 change of water flow velocity under different mining depth
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Fig.9 water flow velocity above the working face under

different mining depths
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Fig.10 seepage flow of working face under different

excavation depths
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