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Fig.5 Flow chart for hydraulic fracturing simulation
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Table 1 Parameters for simulation of the KGD model

Media Parameter Symbol Value
Young'’s modulus E/GPa 20

rock  Poisson’s ratio v 0.19
tension T/kPa 1.0
bulk modulus K¢/MPa 10

fluid  dynamic viscosity u/(mPas) 1.0
flow rate qo/(m?-s1y  1.0x10°3
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Table 2 Simulation parameters of fracturing simulation

of granite

Media Parameter Symbol Value
Young’s modulus E/GPa 70
Poisson’s ratio v 0.25

rock tension T/MPa 10
cohesion c/MPa 25
friction angle e 40
stress difference Ac/MPa 5.0
bulk modulus Ks/MPa 50

fluid  dynamic viscosity w/(mPas) 1.0
flow rate per wellbore go/(mmé-s 1) 1.0x10°3
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Table 3 Parameters for simulation of staged fracturing

Media Parameter Symbol Value
Young’s modulus E/GPa 26
Poisson’s ratio v 0.22

rock tension T/MPa 15
cohesion ¢/MPa 12
friction angle ©/(°) 30
stress difference Ao /MPa 4.0
bulk modulus Ks¢/MPa 50

fluid  dynamic viscosity u/(mPa-s) 1.0
flow rate per wellbore go/(m?s™t)  1.0x10°3
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NUMERICAL SIMULATION OF HYDRAULIC FRACTURING BY A MIXED METHOD
IN TWO DIMENSIONS ¥

Wang Lixiang Tang Dehong Li Shit@i Wang Jie Feng Chun
(Institute of Mechanics Chinese Academy of ScienceBeijing 100190, China)

Abstract Hydraulic fracturing is widely used in exploitation of shale gas nowadays. It is of great significance to study

the mechanism of fracturing process by numerical simulations. We present a mixed numerical model to solve hydraulic
fracturing problems based on Continuous-Discontinuous Element Method (CDEM) and Finite Volume Method (FVM). In

the mixed model, the CDEM is used for analysis of stress field and fracture propagation, and the FVM is used for analysis
of pressure field in fracture. The three fields are all solved by explicit schemes and the coupling of them is implemented
through data exchange. The model is verified against the classic KGD analytical solutions. Thereafter, it is validated by
the results from a distinct element simulation. Finally, a hydraulic fracturing example related to complex fracture network

is studied on the mechanism of fracturing process. The example shows bright future of the mixed numerical model for

simulation and mechanism study of hydrauling fracturing.

Key words hydraulic fracturing (HF), numerical simulation, continuous-discontinuous element method (CDEM)), finite
volume method (FVM), shale gas exploitation, complex fracture network
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