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InSAR deformation monitoring and safety and stability

evaluation on surface of coal mine goaf
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Abstract;:  To investigate the safety and stability of a proposed substation site in Pingdingshan city,
Henan province, and avoid potential risks to the substation caused by the subsidence or tilting of the coal
mine goaf, PS-InSAR was utilized to study 45 scenes Sentinel-1A data in Pingdingshan City from 2015 to
2022. A comprehensive analysis of the temporal deformation patterns of nine representative positions of the
proposed site was performed. An evaluation mechanism for the safety and stability of the surface site of the

coal mine goaf was established based on InSAR monitoring, and the evaluation of the site s safety and
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stability was completed. The research results demonstrate that the proposed fuzzy PS point selection method
based on fuzzy sets theory can overcome the disadvantages of low PS point density, effectively increase the
available data for analysis, and enhance the accuracy of monitoring results. After correcting the time series
deformation of the representative points in the proposed area based on the reference point, it is found that
the overall deformation of the proposed site is small and gradually showing a stable trend, with the
maximum settlement of 13. 05 mm, the maximum settlement velocity of 5.73 mm/a, and the maximum
inclination of 0. 070 mm/m. The analysis based on the safety and stability evaluation mechanism reveals
that the surface displacement of the coal mine goaf is in a stable state, the substation foundation is in a safe
state, and the surface settlement has little influence on the proposed substation. Based on the analysis of

three evaluation indicators, the safety and stability level of the ground site on the coal mine goaf is

classified as high, and it is feasible to build a substation.
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Tab.3 Judgment criteria for surface movement

and deformation
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Tab.4 Control standard for foundation deformation of

substation equipment
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Tab.5 Reference table for quantitative evaluation of

impacts of mining-affected areas on buildings

2SS
R REIY fEE SR
PRI/ mm KB (mm - m™)
=200 =10 faE R
100~200 3~10 f& F rh A
<100 <3 faFE /N

L b B K DURERh 13. 05 mm  Fe RABIRN N
0. 070 mm/m , P 3508 /NFARMERR E 11 fie K Fei/F
{8, 2R25 XX bR AT L I B SR E /N, )R T
ARG,

20 A R PG R e 778 L - YA d B R 870
TR R T H LR 22 40 S g 1 4%
T AR 347N T35 v 3 b R Rt A S 42 SR b v L2 119
NV, S Ab T2 ARAS s 6 T Hh R DT R
SIS AR T | 2R 2 X TR X AR H o 1 1 8 25 4
N JE T EARSE

4.2 RERMRZETWEMER

HRAER 2 X 3 37 M A% 2 A8 FE A€ 1 A8 e ol
HBIEIER 22 4R DL R SR 23 DX M R 0B X 2 ()
SRR 256 70 ok 25 X M R 7 3 22 AR
PEAFG AT R S X R M 22 4 A8 E MEVPAN FE A
OHEE L, AR 6,

®6 REXMRBHHMRER/EEITNIERSTE

Tab. 6 Scores of safety and stability evaluation

indicators for goaf surface site
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Tab.7 Safety and stability classification of

goaf surface site
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