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Rock joint, Roughness, Quantitative
roughness parameters, Representative Several researchers tried to investigate the rock joint roughness by
geometry model simplification and applying related assumptions. In Barton and Laubscher’s
presented methods, the rock joint has to be compared visually with typical
models which related to predefined number of roughness. Tse, Cruden,
Meyerz and El-Sudani used statistical methods considering quantitative
estimations. Visual methods are simple and user friendly but they are
subjected to errors which are related to judge in achieving best fits and
distinction of the amount of roughness of one joint to another. In quantitative methods, applying one quantitative
parameter can not accurately express all specification of joint roughness. In this paper, by gathering rock joint surface
data including 203 samples from site investigations and literature, it's tried to define all probable geometry of rock
joints. The shapes of probable geometries have been investigated and shapes with more frequency introduced in 20
geometry model named representative geometry model (RGM). The representative geometry models have been
evaluated and categorized based on quantitative parameters, namely Rq, Rp, Z2 and SF. In this category, by comparing
the rock joint surface with RGM’s and considering parameter K, a more accurate estimation of Joint roughness
coefficient can be achieved.

Summary

Several shapes extracted from statistical analysis on 203 rock joints are simulated to 20 types of shape. These shapes
have been categorized based on general parameters like slopes, heights and number of cogs of rock joints and also by
using quantitative parameters. These shapes have been compared based on the JRC parameters in 112 rock joints.
Accordingly, shape-specific formula was proposed for estimation of the joint roughness coefficient.

Introduction

Accurate determination of mechanical and hydraulic properties of fractured rock mass is essential for design,
performance and safety assessment in all civil and environmental engineering projects. Since the surface roughness of
fractures plays an important role in rock mass characteristics, it has been critically important for researchers to establish
a suitable and accurate method to characterize rock fracture surface roughness. A variety of parameters has been
proposed. The rock joint roughness coefficient (JRC) has been widely used for the estimation of the peak shear strength
of rock joints. The JRC value presented joint roughness in the range from 0 (smooth) to 20 (rough) in ten standard
profiles. Many researchers also investigated the applicability of various conventional statistical parameters for
calculating the JRC. The JRC has some limitations because of quality of judgment in identifying appropriate profiles
compared to projects rock joint profiles and Statistical parameters have uncertainties because of their intrinsic weakness
in presenting specification of roughness of rock joints. In order to achieve better results, it is important to consider the
shape of rock joint in estimation of roughness.

Methodology and Approaches
By investigating rock joints profiles collected from previous researches and profiles gathered from different rock joint
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samples which achieved by close range photography methods in this research, 20 geometry models have been proposed.
General parameters like main slopes, heights and roughness quantitative parameters were used to make priority in
geometry models. In order to authenticate to geometry models, they are compared to rock joints profiles which their
JRC parameters have been specified. For each geometry model, a formula has been proposed. In this paper, by
statistical studies of rock joints surface, a shape based category has been proposed. By selecting appropriate shape of
rock joint and related formula, the most appropriate joint roughness coefficient has been achieved.

Results and Conclusions

Investigating of quantitative roughness parameters shows that these parameters singly can’t represent real specification
of roughness of rock joints. The results of the studies show that the joint roughness coefficient can be estimated more
appropriately by considering shapes of surfaces of rock joints. By presented category in this paper, the shape of 10 cm
rock Joints profiles compared with one of geometry models and the best one can be select. Then based on the height of
profile and one of quantitative parameters like Z2 and related diagrams the value of JRC can be estimated. By the
presented method main factors like the shape, quantitative parameters and height of rock joint accompanied to achieve
more accurate JRC value.

*Corresponding Author, sadegh.mine87@yahoo.com
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