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InSAR Modeling and Deformation Estimation of Highway Network in Soft Soil Region:
A Case Study of Dongting Lake Region

XING Xuemin'?, WANG Liang'*, LONG Jingjian'"?
(1. Institute of Radar Remote Sensing Applications for Traffic Surveying and Mapping, Changsha 410114, China;
2. College of Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: The highway built in soft soil area is easy to settle, and the plastic creep characteristic is an important influence factor. In view of the
defect that plastic creep characteristics are rarely taken into account in existing InSAR highway deformation models, we proposed an improved
InSAR highway deformation estimation method to carry out InNSAR modeling and deformation estimation for the middle road foundation and
bridge subregions of highway network. In the soft soil subgrade area, we constructed a nonlinear viscoplastic periodic precipitation model
(NVPBPP) with full consideration of plastic creep characteristics. In the bridge area, we constructed a linear thermal expansion model to charac-
terize the thermal expansion deformation characteristics of bridge materials. Taking a soft soil area on the east side of Dongting Lake in Yueyang
for example, we obtained its one-year sequential settlement results. The results show that the deformation in the study area is mainly plastic
creep, and the maximum accumulated settlement is 28 mm. The modeling accuracy of NVPBPP is 3.1 mm, which is 45.1% higher than that of tra-
ditional InSAR linear model, and the median error of deformation estimation is +2.5 mm. The research results can provide reference for the safe
operation and stability monitoring of traffic infrastructure in soft soil area.
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