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Introduction - Motivation(1/3) 
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 DFN (Discrete Fracture Network) is one of the famous 

model to simulate the groundwater flow and transport in 

fractured rock. 

 DFN recipe is the basic material for DFN generation. 
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 The DFN model does not assume a fracture shape. Modeling 

team are free to choose alternative shape on obeying the 

equivalent radius and intensity.(Fox et al., 2007) 

Introduction - Motivation(2/3) 
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 Two of the most common fracture on DFN generation are 

disk-shaped and square. 

 The equivalent radius of disk-shaped fracture and the side 

length of square fracture will be calculated based on the 

same area. 

 𝑟2𝜋 = 𝐴 = 𝐿2 
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r=2.5 
L=4.43 

𝑟2𝜋=2.5*2.5*3.14159=A=19.6349=4.43*4.43=𝐿2 

Introduction - Motivation(3/3) 



 Three fractures with disk-shaped and square are generated, 

respectively. 
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F1 F2 F3 F1+F2+F3 

disk-

shaped 

square 

Introduction – Purpose(1/2) 



 The isolated fracture has no ability for water-conducting.(Follin, 

2008) 

 Three of the square fractures will have no contributions for 

groundwater flow and transport. 

 

 

 

 

 

 To simulate groundwater flow field and particle tracking 

based on the same DFN parameters except for fracture shape, 

and check how the trace length will be influenced. 
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Introduction – Purpose(2/2) 
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 150 random fractures with the same DFN parameters will be generated 

in 200 𝑚 × 200 𝑚 × 200 𝑚 model except for the fracture shape. 

 The fracture connectivity analysis will be made to remove the isolated 

fracture, then the groundwater flow field and particle tracking will be 

simulated. 

 The trace length will be calculated in different models. 

Methodology – A synthetic case 
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𝑋1 = 𝑋0 + 𝑉𝑥 ∙ ∆𝑡 
𝑌1 = 𝑌0 + 𝑉𝑦 ∙ ∆𝑡 

150 square 

fractures 

150 disk-shaped 

fractures 



Preliminary results - A synthetic case(1/8) 
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Disk-shaped Square 

150 Number of Fracture 150 

426801.31 Total fracture area [m^2] 426801.31 

50.070311 Total fracture volume [m^3] 50.070311 

19.625365 Equivalent Radius [m] mean 19.625365 

 150 fractures with two fracture shape 



Preliminary results - A synthetic case(2/8) 
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Disk-shaped Both Square 

150 Number of Fracture 150 

 Remain the parts inside the domain 



Preliminary results - A synthetic case(3/8) 
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Disk-shaped Specific plane Square 

75 Number of Fracture 81 

25.493404 Equivalent Radius [m] Mean 23.86175 

 Fracture connectivity analysis 



Preliminary results - A synthetic case(4/8) 
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Disk-shaped Head (0m-2m) Square 

 Steady-state groundwater flow field 
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Disk-shaped      Square 

247.19206 Trace Length Mean [m] 263.36262 

64.671275 Trace Length StdDev [m] 63.225253 

5.0839981 Trace length Min 56.045662 

368.84381 Trace length Max 426.09094 

 100 particles 



Preliminary results - A synthetic case(6/8) 
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Disk-shaped      Square 

250.86827 Trace Length Mean [m] 258.62266 

56.167546 Trace Length StdDev [m] 58.210676 

12.544111 Trace length Min 53.386162 

506.26613 Trace length Max 504.78354 

 10,000 particles 



Preliminary results - A synthetic case(7/8) 
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Disk-shaped      Square 

250.46834 Trace Length Mean [m] 258.87822 

56.848375 Trace Length StdDev [m] 58.338132 

22.655957 Trace length Min 17.866381 

574.18292 Trace length Max 515.09292 

 100,000 particles 



Preliminary results - A synthetic case(8/8) 
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 The mean trace length of disk-shaped fracture model is 

less than square fracture model. 



 To run more DFN realizations and get more date related to 

trance length. 

 To quantify the influence of different simulation results on 

groundwater flow and transport (e.g. flow velocity, flow rate, 

migration time and velocity of particles.) 

 To make some feedbacks with the suitability of fracture shape 

at different situation, e.g. fracture intensity, fracture attitude, 

and etc. 

 

Future works 
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Thanks for your attention. 
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