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Application and verification of FRACOD in rock engineering
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Abstract: In the field of geotechnical engineering, rock as the propagation medium plays a crucial role in under-
ground engineering. Understanding the propagation principle and failure characteristics of rock fracture in the
process of engineering disturbance helps to reveal the initiation mechanisms of relevant disasters and provide the ba-

sis for disaster prevention research. In this paper, a F-criterion capable of predicating tensile and shear cracks simul-
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taneously proposed based on rock fracture mechanics and displacement discontinuity numerical simulation. In addi-
tion the modelling software FRACOD for predicting mixed mode rock fracture propagation was developed. The theo-
retical background of FRACOD was firstly described in detail. The indirect boundary element and displacement dis-
continuity method was adopted. F-criterion for fracture propagation and Mohr-Coulomb criterion for fracture initia-
tion were introduced to simulate the mixed mode fracture initiation and propagation in rocks as well as the distribu-
tion of stress field, displacement field and physical field. In order to verify the applicability of the software in various
engineering fields, the examples of borehole breakout, biaxial compressive test and hydraulic fracturing were carried
out. The comparison between the simulation results with those of laboratory tests and field observations reveals that
not only FRACOD can accurately simulate the complex fracture propagation and failure characteristics of rocks, but
it also can be applied to many engineering fields involving the fracture and damage of rock mass. Therefore, by pro-
viding an important numerical tool in rock engineering design and research, the development and application of
FRACOD has important guiding significance and reference value for the development of the discipline of rock mass
fracture and damage.
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