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Abstract: Based on ground surface movement monitoring data from typical working faces in the Mengxi mining area, we systematically

analyzed the “steep-front and gentle-rear” characteristics of subsidence curves, and proposed a Knothe time function model based on segmental

weighted parameter, which coupled the two-stage subsidence process through adaptive weight allocation. We validated this model by using three

typical working faces in a coal mine within the Mengxi mining area, and compared the prediction accuracy of model with the Knothe time

function model, segmented Knothe time function model, and power-exponential Knothe time function model. The results demonstrate that

(Dthe ground surface subsidence curves exhibit a significant “steep-front and gentle-rear” asymmetric characteristic. 2 The proposed model can

effectively resolve the inadequacy of traditional models in characterizing asymmetric subsidence processes. Its multi-parameter dynamic coupling

mechanism provides precise technical support for subsidence prediction and ecological restoration in the mining area.

Key words: Mengxi mining area, coal mine working face, mining subsidence prediction, Knothe time function, ground surface subsidence,

weighted function
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