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The Framework

OptiProf (v.0.8) ParaFrac (v.0.5) SynFrac (v.1.0)

Comsol FEMLAB software
for physical processes
modelling



Fracture Parameterisation

•Statistical Analysis

•Spectral Analysis

•Fractal Analysis

•Correlative Analysis

Set of Fracture 
Parameters



Fractal Spectrum Analysis



Numerical Synthesis of Fractures
• Fractal synthesis is used to generate fracture surfaces.
Fracture surfaces match at macroscale:

…And relatively independent at microscale:
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Synthesis methods

Brown (1995)

Glover et al. (1998)

Present method



Software for Numerical Synthesis



Result of Numerical Synthesis 

Pearly granite fracture surface Synthesized fracture surface
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Analysis of Synthetic Fracture 
Apertures



Surface Asperity Height Distribution

Surface Standard Deviation, mm
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Fractal Dimension

Fractal Dimension
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Surface Anisotropy

Anisotropy
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Comparison of Different Methods

(Transition Length)/(Mismatch Length)
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Summary 
A new methodology was developed to generate a synthetic 
numerical models of rough fractures in rocks.
The technique allows to parameterise surfaces of a real 
fractures in rocks.
After tuning parameters of the numerical model, the synthetic 
numerical fracture surfaces have properties, which are quite 
close to real ones.
Both numerical and real fracture surfaces can be used in 
computational flow modelling.

This work is funded by NERC as part of Micro to Macro 
thematic programme ongoing in the U.K.
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