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Relationship between the landslide deformation and
the groundwater level in the south part of the Western
Opencast Mine in Fushun, Liaoning Province

HE Xin, CUI Yuan, TENG Chao, CHEN Fengchuan, KANG Dan, LI Bing
(The 10th Geological Brigade of Liaoning Province, Fushun, Liaoning 113004, China)

Abstract; Combined the geological background, the construction of groundwater monitoring system in the
landslide deformation control of the south part of the open pit of the Western Opencast Coal Mine in Fushun,
Liaoning Province is introduced. The monitoring data of groundwater during flood season and non-flood season
were compared with the view of precipitation infiltration and the permeability of rock mass. The SPSS statistical
analysis software was used to analyze the regression of water level change value and the landslide displacement
change value in single point and the model was established. The results show that the continuous heavy rainfall
in flood season is an important factor to induce the deformation of the south slope of the south open pit. During
the heavy rainfall infiltration process, the change of the bedrock fissure water is obviously lagging behind ; the
water level change value and the landslide displacement change value in single point coincides Cubic curve
model; in non-flood season, the groundwater level is gradually reduced, the landslide deformation rate also
slowed down.
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Table 1 Statistics of groundwater monitoring sites (2015 as an example)
(A =852 BiALBRE/m KA/ m W AR/ m L B B MR KA AR IR/ m
E400 i &
o ZKS-E04-5 201 121.85 ~167.33 2015. 1. 12 -2015. 12. 31 7728 45.48
- 129 m Fp 4k [-JZ:145.6 ~190. 8
F400 12 FJE.211.3 ~241.3
. 7ZKS-E04-8 114 76.56 ~90. 38 2015.8.31 -2015. 12. 31 2 952 13. 82
-234 m bR b
E800 il £k
e ZKS-E08-2 96 28.32 ~30.5 2015.9.8 -2015.12. 31 2 640 2.18
-261 m bR
W400 ) £k
. ZKS-W04-2 129 103.98 ~112. 31 80.9 ~138.6 2015.4.10 -2015.11. 24 5304 8.33
- 65 m iy Ak
EWO il £k >=:109.7 ~121.9
‘}{iﬁ_ ZKS-EW0-6 141 79.78 ~84.63 L= 2015.11.10 -2015.12. 29 1200 4.85
- 186 m i Ak TJ)Z:195.2 ~251.6
E1200 i 2 =.:176.0 ~182.3
W ZKS-E12-7 117 83.48 ~115.49 L2 2015. 1.1 -2015.12. 31 8 304 32.01

- 188 m r Ak

T)2:206.6 ~234.6

*2 ERSKEMGEHEMEBEESRYDIRE(NBEERS)
Table 2 The intensity of rainfall grading standards issued by

national bureau of meteorology (inland part)

Wee T 9 32 A% 24 h K B/ mm 12 h K S A /mm

NN AT 0.1~9.9 <4.9
LTS} 10.0 ~24.9 5.0~14.9
K 25.0~49.9 15.0 ~29.9
W 50.0 ~99.9 30.0 ~69.9

KT 100. 0 ~249.9 70.0 ~140.9

TR AT =250.0 =140.0
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Table 3 Rainfall statistics in flood season and non-flood season
. o — WM .
gy EREE BOKHEE RKHWE gﬁ;ﬁ’; R
A Fi 5/ mm Hﬁﬁ/mmfg/(mm-h’])iﬁy—; T gt /h
T 3/ mm
TR 268.9 34.9 1.37 99.9 168
JE VR 55.8 31.8 1. 325 31.8 48
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Fig.3 Distribution of rainfall composition
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Fig.4 Relationship between daily rainfall and

groundwater level in flood season
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Fig.5 The relationship between daily rainfall and

accumulated displacement in flood season
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Table 4 Correlative analysis of accumulated rainfall

and cumulative displacement

RE| R e T BRI BE
Pearson Ff ¢ Pk 1 0.931 =
EVAN T T E @S] 0. 000
N 118 118
Pearson #H %1 0.931 =* 1
FRMuBE BEECU) 0. 000
N 118 118
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Table 5 Characteristic value statistics during

typical rainfall process of ZKS-E04-5

[EIN A IK U i MR KA R B WA

H 1 H/m A EH/m  WE/mm  ZE{L{H/mm
7.1~7.4 54.7 2.59 41.3 0.19
7.27 ~7.28 61.28 0. 82 33 0. 06
7.30~8.5 7KS-  79.15 15. 61 99.9 0.35
8.7~8.9 E04-  65.17 2.05 43.7 0.14
8.21~8.22 5 68. 69 0.04 5.9 0. 09
8.29 ~8.30 69.24 0.55 10. 4 0. 06
9.3~9.4 68. 49 0.1 6.8 0. 08

R6 HTIKMETHEMBHUEBTUENBXESF

Table 6 Correlation analysis of water level change

value and the landslide displacement change value
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Table 7 Analysis model summaries and parameter estimates of curve regression

S HERIIC ZHAHHE
R Jr F df; df, Sig. HH b, b, by
21 0. 896 43. 189 5 0. 001 0. 084 0.018
—K 0. 946 35. 009 2 4 0. 003 0. 060 0. 046 -0.002
=) 0.949 37.549 2 4 0. 003 0. 060 0. 043 0. 000 -9.97 x107°
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Fig. 6 Curve fitting of the water level change value and the

landslide displacement change value
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Fig. 7 Relationship between daily rainfall and groundwater

level and horizontal rate in non-flood season
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