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Investigation on roughness coefficient of silty mudstone joint surfaces
considering direction and stress state
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Abstract: [Purposes] This paper aims to deeply investigate the method for determining the
roughness coefficient of silty mudstone joint surfaces (J.) under different shear directions and
stress states. [ Methods] Materials similar to silty mudstone and 3D printing technology were used
to fabricate joint surfaces. Direct shear tests were conducted on the joint surfaces under different
stress states. Furthermore, based on the morphological parameters of joint surfaces proposed by

Grasselli, the shear direction was considered to investigate the shear strength of silty mudstone
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joint surfaces. [ Findings] The failure types of silty mudstone joint surfaces are different due to the

fluctuation degree of joint surfaces, shear direction, and normal stress, and the J,. value obtained

by inversion of test results is larger than the empirical J,. value proposed by Barton et al. In

addition, a method of calculating J;. value of silty mudstone joint surfaces considering direction

and stress state was proposed. The error between the predicted value and the calculated value is

less than 10%. [Conclusions] The roughness coefficient of joint surfaces has a significant

relationship with the undulation pattern of shear direction. With the increase in normal stress, the

Jie value increases, but the rate of increase decreases. The J;. value calculation method

considering the shear direction and normal stress of the joint surfaces can effectively predict the

shear strength of silty mudstone joint surfaces under different shear direction and normal stress

conditions.
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Table 1 Composition and mass fractions of materials similar

to silty mudstone Yo
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Table 2 Comparison of mechanical properties between

materials similar to silty mudstone and original rock
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Fig.2 Completed joint surface specimen
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Fig.3 Direct shear test device of joint surface
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Fig. 4 Sliding direction of joint surface
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Table 4 Shear strength for different shear schemes
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Table 5 J,. values obtained from different shear schemes by

inversion
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25 2~4
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0.4 24.0 23.1
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0.6 25.7 25.1
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0.4 26.6 27.4

6= 10~12
0.6 27.1 27.3
0.8 27.8 29.6
0.2 27.8 27.6
0.4 31.7 31.3

8 14~16
0.6 34.0 33.5
0.8 36.0 35.7
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Table 6 Parameters of standard joint surface profiles

L | A I, 0. ./ C n
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Table 7 Relationship between normal stress o and Jy.
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. ik J4¢=3.279 6ln o +23.976 0.99
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