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Abstract In order to explore the main controlling factors of uplift deformation of Longmenshan structural
belt, based on the differences in the properties of lower crust material layer between the east and west sides of
Longmenshan structural belt, three groups of PFC2D discrete element numerical simulation are carried out to
realize quantitative analysis. The experimental deformation results and the model particle motion vector map
show that under the condition of no obvious difference in the material properties of the lower crust, the
existence of plate collision and compression stress and crustal thickness difference will not form a huge
topographic elevation difference in the Longmenshan structural belt. When there are obvious differences in the
viscosity coefficient of the lower crust, the relative value of the particle movement rate of the weak lower crust
material layer is 1.5-2.94 m/s, and the average movement rate is 1.62 m/s, which is about 54 times of the
average movement rate of the particles of the hard lower crust layer. Uplift deformation occurs in the middle of
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the model (Longmenshan structural belt), with a vertical influence range of 94.74% and a uplift amplitude of

19.85%. The particles of the middle crust and upper crust overlying the weak lower crust have a large upward

velocity component, and the upward trend of the material layer of the upper crust is obvious. There is a 20km

thickness difference between Bayankala block and the crust of Sichuan Basin, which increases the uplift

amplitude of Longmenshan structural belt from 14.79% to 19.85%. Based on the comprehensive analysis of

three discrete element simulation experiments, it is concluded that the viscosity difference between the material

layer of the lower crust of Bayan Kara block and the material layer of the underground block of Sichuan Basin is

the most key control factor for the vertical uplift deformation of Longmenshan structural belt. On the premise

that there are obvious differences in the viscosity structure of the lower crust, the crustal thickness differences

between the Bayan Kara block and the Sichuan Basin significantly promote the vertical thrust uplift amplitude

of the Longmenshan structural belt.

Key words Longmenshan structural belt; discrete element numerical simulation; heterogeneity of the lower crust;

crustal thickness; main controlling factors
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Geological structure background of Longmenshan structural belt
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