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Dynamic laws and characteristics of surface movement
induced by mining under thin alluvium

TANG Jun, WANG Jin-an, WANG Lei

(Key Laboratory of Education Ministry for Safety and High Efficiency Mining of Metal Mine,
University of Science and Technology Beijing, Beijing 100083, China)

Abstract: High-voltage transit lines, gas and petroleum pipelines, riverbeds and other facilities located in mining disturbed zones are
extremely sensitive to surface dynamic movement. Based on the case of coal mining under Jinsha river in Gansu province, in-site
surface movement monitoring is carried out; and the dynamic law of surface subsidence of fully mechanized top coal caving mining
under the thin alluvium is obtained. The study shows that the surface subsidence experiences a very short initial period and a longer
active period of movement. The active period of surface movement appears in the range from 110 m in front of the working face to
400 m back of working face, which lasts 185 days and results in 90.7% of the total surface subsidence. The severe period of surface
subsidence occurs at 50 m to 150 m in the rear of working face; but the severer movement time is relatively short about 60 days.
Based on the sinking curves of the measuring point displaying S-shaped distribution, and the sinking rate curves that are similar to
normal distribution, the dynamic model of surface subsidence and sinking rate are established with respect to the mining time and
advancing rate. The trajectories of ground measuring points are captured showing the back and forth moving characteristics. The
fractures on the surface induced by mining under thin alluvium intend to develop parallel to the mining direction. With the working
face advancing, the time and space features demonstrate that the surface fractures move forward and the concentration areas expand
to the outside of the mining area.
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Fig.3 Surface movement and deformation curves by in-situ measurement
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Fig.4 Dynamic movement and deformation curves of
surface along strike of coal seam
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along strike of coal seam
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Table 6 Fitted parameters of ground movement and
deformation along inclination of coal seam

S e >
c k R
Ut 0.035 114524 0.998 6
IR ) i 2% 0.045 7 746.50 0.996 6
VRIS IAIERS 0.031 409.06 0.994 2
R AR TE i 2k 0.039 2927.16 0.998 3

KT WHFBRSNA TRMEHESHER
Table 7 Fitted parameters of ground subsidence
along inclination of coal seam

A T ,
gy c k R i c k R

Qo 0.029 271.17 09995 Qs 0.034
Qi 0.032 511.01 09995 Qs 0.033

762.80 0.996 2
713.20 0.9951

Q2 0.035 114524 09986 Qs 0.052

565.65
38230 0.9742
657.88 0.828 5

0.9879

Qs 0.036  1376.79 09990 Qg 0.028
Q4 0.035 911.28 0.9986 Qo 0.256

RS WHIHBRSNRAKFBI S ESH
Table 8 Fitted parameters of ground horizontal
displacement along inclination of coal seam

A T ,

i c k R i c k R
Qo 0.036 405527 09902 Qs 0.050 9812.39 0.9829
Q> 0.049 933291 09541 Q; 0.050 12424.17 0.9646
Qs 0.045 5693.64 09965 Qg  0.054 21278.50 0.9577
Q4 0.045 774650 0.9966 Qo  0.053 18763.56 0.9535
Qs 0.045 6533.38 0.996 9
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Table 9 Fitted parameters of ground horizontal
deformation along inclination of coal seam

k R s k R
Gme © g

Qo1 0.032  891.04 09904 Qs 0.045 1422831 0.9864
Q2 0.050 1709671 09961 Qg7 0.046 24144.76 0.961 4
Qs 0.031  409.06 09942 Qs 0037  571.52 0.9821
Qss  0.048 2602167 09915 Qojp 0032 21693 09789
Qss  0.043 2164420 0.9400
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Table 10 Fitted parameters of ground inclination
along inclination of coal seam

PSS PSS

i c k R i c k R

Qo1 0.049 25930.81 0.9795 Qs 0.038 2093.83 0.9849
Q3 0.027 203.17 09767 Qs7 0.023 82.94 0.9824
Qs4 0.039  2927.16 0.9983 Qg 0.054 2911433 09170
Qss  0.036 110733 0.9966 Qgzo 0.020 1724 0.8962
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