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Estimation of natural rock fracture roughness and aperture

Mohammad Javad Nasri'; Ahmad Ramezanzadeh?

Extended Abstract: In this paper using of data obtained from scan four natural fracture surface,
roughness and aperture of fracture are quantified. Two methods statistical and fractals for estimating

roughness have been used and the results of these methods are compared. Also this study presents a
method for estimating fracture aperture.

Keywords: Rock fracture, fracture roughness, fracture aperture, statistical parameters, fractal method

Summary: Geometry of rock fracture plays main role in hydraulic and mechanical behavior of fracture.
In this paper roughness an aperture of fractures as two main factor of geometry is studied.

Introduction: Rock fracture as a weakness plane in most cases determines the mechanical and
hydraulic behavior of the rock mass. In many geomechanical projects such as exploitation of
hydrocarbon reservoirs and storage of hydrocarbon materials, recognition of mechanical and hydraulic
behavior of fractures is one of the most important issue of the study in design and implement. The most
important parameter affecting fracture behavior is the geometry of features. Therefore, quantification
of roughness and aperture is very important in evaluating hydraulic and mechanical behavior of rock
mass. In this paper, information is provided on several examples of natural fracture with a
photogrammetric method and three dimensional geometric measurements.

Methodology and Approaches: Using the cloud points obtained by scanning the fracture surfaces, the
digital surface of the fracture surfaces is made Utilizing these digitized surfaces and available
methods for roughness quantify such as JRC, two-dimensional statistical parameters and fractal
methods, roughness of these fracture surfaces is estimated. A comparison was made between these

methods. Also, using these digital surfaces and measuring the geometric location of two walls of the
fracture relative to each other, the fracture aperture distribution is estimated at the zero confining stress.

Results and Conclusions: However, it is more difficult to calculate fractal numbers than statistical
methods, but with regard to the independence of the values of this method, the sampling distance is
superior to the statistical method. Also, roughness estimation by fractal method provides a better
understanding of the fracture surface roughness in terms of three-dimensional roughness of fracture
surface in comparison with the JRC empirical method and the two-dimensional roughness coefficient
index. This paper also presents a method for estimating fracture aperture. This aperture estimation
method can be used to estimate the fracture aperture in the rock mass from the drilled core sample and
to be used in hydraulic modeling of the rock fracture.

!Corresponding Author: Ph.D. Student, Shahrood University of Technology, Mohammad.nasri@shahroodut.ac.ir.
2Ph.D. of Rock mechanic, Shahrood University of Technology aramezanzadeh@shahroodut.ac.ir.





