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A new method for calculating roughness angle Ag
in Maksimovic peak shear strength criterion of rock joints
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Abstract: A nonlinear peak shear strength criterion, proposed by Maksimovic, uses a simple hyperbolic function to describe the peak
dilatancy angle under different normal stresses. The model has significant advantages, such as parameters have physical meaning, law
is valid from zero to infinity, and it is simpler from the view of mathematical point. The roughness of joint surface is expressed by the
parameter of “roughness angle, Ag ”, obtained by using the least square fit method on basis of at least three sets of measured data. It
is not easy to use the Maksimovic criterion to predict the peak shear strength of rock joints. In this paper, the roughness angle is
determined by a rational method with a quantitative three dimensional morphology parameters of joint surface. Then, a modified
Maksimovic peak shear strength criterion is proposed. Several experimental results are used for verification of the proposed relations.
It is shown that the calculated values are in good agreement with the measured data. It also presents the comparison between the new
criterion with the famous Barton’s criterion. We can use the proposed criterion as a useful tool to predict the peak shear strength for
rock joints.
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Fig.2 Morphology parameters of J-1, J-I1, J-I1I
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Table 1 Experimental results of J-I, J-1I, J-I11
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Fig.3 Comparisons between the measured values
and it calculated by Eq. (6)
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Table2 The mechanical parameters of Cottrell’s joints""!
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Fig.4 Morphology parameters of Cottrell’s joints
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Table 3 Experimental results of Cottrell’s joints

LI WA 70 B o 2
/ MPa / MPa
0.154 0.389
0.298 0.614
0.475 0.936
0.613 1.166
0.758 1.337
0.936 1.594
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Fig.5 Comparison between the measured values
and it calculated by Eq. (7)
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Fig.6 Morphology parameters of Yang’s joints
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Table 4 Peak shear strengths from experiment
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/ MPa S10 H20
0.163 0.164
0.098 0.160 0.160
0.161 0.159
0.43 0.32
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0.41 0.30
0.72 0.53
0.490 0.71 0.50
0.70 0.52
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Fig.7 Comparisons between the measured values
and it calculated by Eq. (7)
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