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Characterization of rock joint surface roughness and strength
prediction method considering sampling interval

SHI Zhenning®®, BAO Deweri’, WANG Zihang®, ZHU Jian®, ZENG Shiyang®

(a. School of Transportation Engineering; b.National Engineering Research Center of Highway Maintenance

Technology, Changsha University of Science and Technology, Changsha 410114, P. R. China)

Abstract: The roughness of rock joint surfaces is the most important factor in determining their shear strength.
Currently, the roughness of rock joint surfaces is mostly expressed using the root mean square slope (Z,) value,
which is closely related to the sampling interval in the process of digitizing joint surfaces. To further improve the
calculation accuracy of rock joint surface roughness, this study reconstructs rock joint surfaces based on different
sampling intervals, calculates the Z, values of the joint surfaces, conducts direct shear tests on the joint
surfaces, and inversely derives the JRC values based on the test results. A functional relationship between JRC,
sampling interval, and Z, values is established, proposing a joint surface roughness characterization method that
considers sampling intervals. The main research results are as follows: First, the roughness of joint surfaces

varies among different types of rocks after splitting, with granite exhibiting the highest roughness, followed by

%5 H 87 : 2024-10-09

EETIR WA A RRHEIE S (20251750248) 5 91/ 4 24  JT 5 4F 3£ 42 (22B0295)

EE B A L 4R T (1990- ), 55 Bl B2, T 2N F L e PEWF 5T , E-mail: shizhenning@126.com.

Received: 2024-10-09

Foundation items: Natural Science Foundation of Hunan Province (No. 2025J750248); Youth Fund Project of Hunan Provincial
Department of Education (No. 22B0295)

Author brief: SHI Zhenning (1990- ), associate professor, main research interest: slope stability, E-mail: shizhenning@126.com.



2 + K5 3m¥p 4

FAROF & L)

% XX A

quartzite, and then red sandstone and mudstone. Second, the Z, values of different joint surface contour lines

show a linear decrease with the increase of sampling interval. And the greater the fluctuation of the joint surface,

the more obvious the influence of sampling interval on Z, value. A calculation formula for the joint surface

roughness coefficient, which considers the sampling interval, was established based on a logarithmic function.

This new formula offers clearer physical meaning and higher prediction accuracy compared to the original JRC

prediction model.

Keywords: rock joint surface; roughness of joint surface; sampling interval; shear strength
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Fig. 2 Rock splitting forms joint surfaces
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Fig.4 Preparation of Jointed Resin Mold
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Table 1 Proportion of similar material samples of silty

mudstone (mass fraction)

AF Eeak B TRa 0 glka K
27.46 51.14 0.68 2.05 0.68 17.99
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Table 2 Physical and mechanical parameters of similar

material samples of silty mudstone
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Fig.7 Shear stress shear displacement curve
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