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Numerical analysis on percolation characteristics
of water-enriched roof of roadway

YAO Qiangling, CHEN Tian, LI Xuehua, LIU Kai, LIANG Shun, ZHU Chenguang

(School of Mines, Key Laboratory of Deep Coal Resource Mining, Ministry of Education,
China University of Mining & Technology, Xuzhou, Jiangsu 221116, China)

Abstract Due to the excavation of roadway, the occurrence mode of water in the fractures of roof
strata has changed, which has significantly decreased the strength of roof rock mass under the action of
water and tends to induce large deformation of roof even loss of its stability. Field measurement on the
occurrence position of roof effluent water and development law of surrounding rock internal fractures
has been conducted in water-enriched roadway, and research has also been done on flow characteristics
of roof water and variation law of pore water pressure as well as the influences of roof support intensity
on the flow characteristics of roof water by means of numerical simulation under the following three
conditions, no drain hole existing in the roof, drain hole existing in the roof and drain hole crossing the
fissure-plane of roof strata, respectively. Research results have indicated that the occurrence position of
roof effluent water locates in the developing area of fissures and it is conducive to drain roof water and
control the stability of roof surrounding rock by reasonably arranging technical parameters of water
drainage. Based on the above research, the technological principles of controllable water draining and
reasonable water retention have been put forward and engineering application has also been conducted.
Key words water-enriched roadway; roof water; controllable water draining; reasonable water re-
tention
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Fig.1 Water seepage from the hole of roof bolt (cable)
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Table 1 Physico-mechanical properties parameters of rock
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Table 2 Schemes of numerical analysis

ik TR TIRGYT A AEK

TR gokil ms wMPa %% Bl H b
35
0.0
4.0
45 TR AT AN )& K%
1 o ¥ 0.2 KSZAP I8, TR T
50y
55
0.4
6.0
2 H fH ¥ 35  TMRZAKA S
3 4 H I 35  FLBRUKF IR
0.0
4 H H 0.2 35 FLBSK 70 28 Ak A
0.4

33 HRASITE

1) TR /KL BNHREAE

ARSI, & KA AR K -4 2 AH TAE ]
T, TiCE AR gk I8, O TR e T
KI5 R TR S5 APE R, BF5 A A vl i
P TIOR8 2 TR FH (R AL 45 B 3 S /K A= il A
T EAL RS )2 o I3 & KB 18 AR K A5 2% s
T ST IR s, AT 2 3%
(07532, M TR K BEAS Be A 2508 50 2 n 2R e 4
T, TOUR A, FLAT B A7 B el o e 2 ik, AT
COMSOL3.5a B4 BT T & 7K A% 18 TR it 1 83 7K
fLv AEKSL H S 7K S AR R BRI s K AL 3
7 S P TOK s RAE, WL 5.

m 5 vl FEFLBUKIE IERTR, XAk TE
THUAR AR 75 A B B 7K AL A3 ZK D 2 v 2 15 A7 1 2B
[, TSOKRsI A RO NRE: © 18 K3
T L KALS, TBOK A& sk AL s, H
LY By 35 R 3L 8 24 5 TOU AR I it 7K LB 522 L AT 4%
WK @ YE KARE RO T itk L H 285 75K



16 KW A TR AR

JE BRI N, TBOKIEE 3RS, I
B KSLAT Y, FLUR Bl B A B TR T g /K FLA
A KU B 7 3% S KRS S 32 2R Bt I 4 T B

o

% I

Ak EELv S ERT ] TR AL
(a) WiHEIFZ1d

.

A 5K L2 BT TG FL
(b) #iETFIZ30d

i

Ak AT G AL SR ToEiRAL

KL

(c) HiEFF4z90d
5 TR KFBIFFAE

Fig.5 Flow characterization of roof water
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