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Abstract: Numerical simulation of radon migration in fractured rock bodies is of great significance for radon
pollution prevention and control in the environment, radon tracer technology and joint development of coal and
uranium resources. In this paper, a new model based on fractal discrete fracture network (DFN) for simulating
radon migration in fractured rock bodies is proposed, which can more accurately reflect the complex structure of
the fracture and provide a new tool for the study of radon migration. In the simulation process, a multilevel
multiplication process is proposed for a detailed method of determining the location of a three-dimensional fissure.
The equations controlling radon migration in the fissure and rock matrix were also established and numerically
solved using the finite element method. This study developed the open-source software DFNRn (Discrete
Fracture Network Model for Radon Migration) , which simulates radon migration in the fractured rock matrix
over a 100 m range. The results show that fluid convection within the fissure drives radon migration more than
diffusion. The accuracy of the model was verified by comparing with the measured data of the fissured rock body.
The results of multiple simulations under the same model parameters show that the calculation results tend to be
stable when the model is run more than 8 times. Therefore, in order to ensure the accuracy and reliability, each
simulation in DFNRn needs to be run 8 times and the calculated results are averaged. The double power law

model parameters and von Mises Fisher distributions (Dy, a, o, ® and k) were further investigated to determine
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their effects on the crack density penetration threshold (P3») . The results show that the percolation threshold
decreases linearly with increasing Dy in the range 1.4 <Dy < 1.9, and no threshold percolation occurs for Dy < 1.3.
In the range of 1.2 <a < 2.8, P3» is independent of a, and the model with a > 2.9 does not experience threshold
seepage due to the small and dispersed cracks generated. P3» decreases with increasing a in the range of 1 <a <
1.8. When o>1.8, P32 varies minimally with a. P3>' decreases with increasing o with respect to k. Compared with
radon diffusion coefficient and permeability, the radon source term of the rock matrix has the greatest effect on
radon migration in the fractured rock mass.
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