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Model tests on seepage and rules of coal mining under water
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Abstract: Based on the test principles of geological mechanics model and engineering geological and hydrogeological
conditions of Nansi Lake, 12 geological mechanics model are established. By simulating the coal mining under the lake, the
failure process of sandstone and limestone above the coal and the formation process of ground mining basin are studied. By
measuring the change of perched water level and groundwater level with coal mining under the lake, the water level of the lake
is studied. The seepage process from the lake to the mining pit is also studied. If there is a clay layer with depth of 2 to 3 m, the
amount of leakage will be very small. The water in the lake will not be affected. The perched water level will cyclically decline
with coal mining. But when the coal mining stops, the perched water level will gradually recover. For the restoration of the

perched water level to its original 95%, it needs about 1 year under the engineering geological and hydrogeological conditions

of Nansi Lake.
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Table 1 Physico-mechanical parameters of prototype
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Table 2 Mixture ratios of model materials
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Fig. 1 Loading stress-strain curves of model clay
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Fig. 2 Model tests
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Fig. 3 Layout of monitoring points of model tests
2.7 AWERESH
(1) ARG 3 S IR VR R AL
FEARTF SRR B 2 i 18] A BEAT 1 7 gt AT, 2407
KF 7.0 emWHEE _ERHIRS A R R0 KA

M, FHHIRME IS BEE IR AIEEAT, B EA
KA JEIF UG IR 4%, 455 e s U K3 9.7 em
i, WA )RR TS, B8R NG
DU ) RSN S (R 28 5%, TR IR i 75, e
£ 12.0 em B, BE I A EIIGE — RIS,
BEE EORRI A, & EARERINE R, Lokt s
30.0 cm B, BIHIRSA E R A RIS, fEHEEX
MO, 4k sEHERH S 42.0 cm B, HRTEBKEIA R
27.6 cm, WK 4 frn; H4k8EdE S 51.5cm B, b
A R A E IR AR IA R 11.7 em, KA EM
PR R R VK IO (M B R LR A e, TR Mgk
SEHEER 67.0 cm B, KA ZEHTE N 16.9 cm, WIS
Frws MoJE R TAR T gk aeiidt, &4E T 2 IRInk,
K7 X 07 RO 75 % E AR BRI . A AL
WK 6 AR

T e s et g R -
- =

it

4 REYDRIR%E
Fig. 4 First failure of model

&5 {REE%ETE
Fig. 5 Failure process of model
AN S BRI FE ] g . OREE T
KEHAT R B MR AEE BB, e FHNEE

h, MR EAE, YR, i, BT
% ERMIEEERAD . RENETE. OE
RN X RS, WA BEMINGE, KA E R
RAEBIR, AT A IR 5, BN, @R
4 (W) —HEmP ERRE, 2w —Em ERE,
BHEHFRE 175.0 cm I, BPEaT g5, KRR
RESEA BT R, W SKREESE N 44.62
cm, AJDUE HRFRBEE TR HEE — B3 (& 7



BT P am, S TR NS S AT 7 25

F7s e

6 BARBIRRIFIER
Fig. 6 Final failure of model
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Fig. 7 Development of height of water-flowing fractured zone
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Fig. 8 Relationship between clay layer subsidence and caving
distance
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Fig. 9 Water level curves of sand with caving distances
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Fig. 10 Curves of water level recovery of sand
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Table 3 Relationship between change of seepage water and
thickness of clay layer
FLFEE/em 10 8 6 4 2 1
KEL/% 012 024 078 128 2.68 347
e B EEEEN 2.5 em.
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Table 4 Relationship between change of seepage water and

thickness of silt layer
WAEE/em 25 20 1.5 10 05 25
KEAEW%  2.68 323 393 417 475 2.68
H: FHLEEERN 2.0 cm.
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