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Abstract

0Old goafs are widely distributed in China. With the transformation of old cities and the develop-
ment of urbanization, more and more infrastructure inevitably needs to be built in old goafs.
However, the prediction of residual deformation of the surface in old goafs has always been an
urgent demand and important challenge for these engineering constructions. In this study, an old
goaf site in Pingdingshan, Henan Province is chosen as the research area, at which a substation is
proposed to be built. The residual deformation of the old goaf surface is predicted by combining
the D-InSAR technology and the power exponent Knothe function. Firstly, the surface deformation
data of the research area from June 2017 to June 2022 were extracted using Synthetic Aperture
Radar Differential Interferometry (D-InSAR) technology. As a result, the cumulative surface de-
formation and annual settlement of the old goaf during this period were obtained. Based on these
cumulative surface deformation and annual settlement data, the parameters of the power expo-
nent Knothe time function model were determined. Then, a power exponent Knothe function model
was established to describe the dynamic settlement law of the old goaf surface in this research
area. The power exponent Knothe function model and parameters were further verified based on
these measured data. Finally, the residual deformation of the old goaf surface and the annual set-
tlement within the next 10 years of the substation site are predicted. The results in this study can
provide a basis for engineering construction.
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Figure 1. Cropping range of SAR image in this study
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Figure 2. The proposed substation site’s annual surface subsidence

from June 2017 to June 2022
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Figure 3. Surface deformation from June 2017 to June

2022 extracted by D-InSAR
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Figure 4. Settlement based on power exponential Knothe
function model
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Figure 5. Prediction of settlement within the future ten
years from 2023 to 2033
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