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Monitoring of excavation slopes of mountainous expressways based on time series INSAR technology
LI Ruren', SU Yugi’
(1. School of Transportation and Geomatics Engineering. Shenyang Jianzhu University., Shenyang 110168, China;
2. School of Civil Engineering., Shenyang Jianzhu University. Shenyang 110168, China)

Abstract: To address the problems of high risk and difficulty of traditional artificial level monitoring, this study
proposed a deformation monitoring of excavated slopes by using a combination of SBAS-InSAR and PS-InSAR
technology with Benxi-Huanren Expressway excavated slopes as the engineering background. Firstly, the SBAS-
InSAR technology was used to process 22 scenes of Sentinel-1A data acquired from April 2023 to January 2024 to
generate small baseline differential interferometric pairs. After inversion, the slope deformation values and deformation
trends were obtained. Secondly. the level measurement results at the same monitoring time were selected to verify
with the PS points. The correlation between rainfall and slope deformation was analyzed by grey correlation. The
monitoring results show that the slope settlement rate is concentrated in the range of 10. 15~30.27 mm/a. The
settlement analysis results show that the overall stability of the graben slope is relatively stable. With all-time, all-
weather, all-dimension, and traceable relative level measurements, the time-series InSAR technology has feasibility
and reliability in the excavated slopes of highways in mountainous areas, thus ensuring the safety and stability of the
excavated slopes of highways.

Key words: road engineering; slope monitoring; small baseline subset interferometric synthetic aperture radar
(SBAS-InSAR) technology; persistent scatterer interferometric synthetic aperture radar (PS-InSAR) technology;

settlement prediction;gray correlation analysis
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