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Abstract 

Localized zone of microcracking, referred to as the process zone, is observed in fracture initiation 

of quasi-brittle materials such as rock and concrete. To investigate the development of the 

process zone, specimens of different sizes were fabricated from two granites, one small grained 

and one large grained. Acoustic emission monitoring was used to obtain the locations of micro-

cracks at fracture initiation. The results show that both the length and width of the process zone 

increase with the increase of specimen size. The suitability of a theoretical relationship between 

the width and length of the process zone and specimen size was investigated experimentally and 

numerically. Using this relationship, the specimen size in which the width and length of the 

process zone can be considered as a material property (i.e. size independent) was studied. The 

distinct element method with tension softening contact bond model was used to investigate the 

development of the intrinsic process zone with the specimen size. A synthetic rock composed of 

rigid circular particles that interact through normal and shear springs was used in the numerical 

simulation. The model was calibrated for the uniaxial compressive strength, elastic properties, 

bending tensile strength, as well as the length and width of the process zone. The numerical 

results were in agreement with those obtained in the physical experiments. 
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