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Estimation of structure surface roughness coefficient
JRC based on multivariate fitting equation
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(1. College of Geology Engineering and Geomatics, Chang’an University, Xi’an ,Shaanxi 710054, China;
2. Key Laboratory of Western Mineral Resources and Geological Engineering Ministry of
Education, Xi’an ,Shaanxi 710054, China)

Abstract; This paper takes the standard roughness profile of Barton as the research object. Assuming the
shear direction is from left to right, the length of the profile curve (L) , the dip angle (i,) of the “climb
slope” and high difference (h,) correspond to the dip angle, the area (S) were measured. By combining
different factors, MATLAB was used to fit the data and acquire analytic equation, the equation was then
used to estimate the roughness coefficient of the structural plane, which is not depends on the length of the
structure. The results show that ratio of the length of the profile curve and area ratio combination of fitting
equation is poorer; ratio of the length of the profile curve, area ratio and high difference combination
equation is better; ratio of the length of the profile curve, dip angle and high difference, the combination of
the three indicators of the fitting equation is best, can well reflect the structure surface roughness, the fitting
degree is 97. 1% .
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Fig. 1 Schematic diagram of parameter meaning
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Table 1 Parameters of Barton standard profile

Barton #75 i i

o Ly/mm L/mm 70  (ad) T ad) Y h; /mm S/mm* So/mm*
2 100 103.254 6 10. 60 0.185 0 0.349 1 3.814 6 117.221 2 296. 303 0
3 100 103. 461 7 8.23 0.143 6 0.349 1 6.197 5 108.135 2 205. 185 0
4 100 103.377 2 12.25 0.213 8 0. 628 3 6.645 4 121.568 8 223.748 7
5 100 102.492 8 9.53 0. 166 4 0.418 9 6.956 0 160. 797 4 363.809 5
6 100 103.290 9 12.07 0.210 7 0.523 6 8.654 4 288.240 4 589. 864 2
7 100 102.962 7 10. 68 0.186 4 0.331 6 8.091 2 229.022'5 574.428 0
8 100 104. 088 1 10. 70 0.186 8 0.418 9 11.356 4 324.967 7 779.919 3
9 100 102.316 7 8.95 0.156 3 0.488 7 7.5770 267.168 6 520.705 1
10 100 103.570 9 12.44 0.217 2 0.558 5 10.810 2 164. 144 2 454.043 9
(1) i BLEC A B HE A5 0 A5 R THT 114 HELAS JE
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Fig.2 Comparison of calculation value and BARTON value
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Table 2 Comparison of calculation value and BARTON value

Barton HrifEFI 405 Barton bifER i {5 & i R(E
2 3 2.9
3 5 8.9
4 7 8.1
5 9 13.2
6 11 10.9
7 13 12.8
8 15 14.0
9 17 9.7
10 19 18.4
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Fig. 3 Comparison of calculation value and BARTON value

%3 itH{ES5 BARTON Exftb %

Table 3 Comparison of calculation value and BARTON value

Barton #RfE #6485 Barton ARyl P E AT ERITRE
2 3 2.7
3 5 5.0
4 7 6.2
5 9 12.6
6 11 11.4
7 13 12.7
8 15 16.0
9 17 14.6
10 19 17.9
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Fig.4 Comparison of calculation value and BARTON value
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Table 4 Comparison of calculation value and BARTON value

BARTON Frif il ifi 25 5 BARTON 4 ofis il ifi v {8 8045 77 R 3+ (B

2 3 1.9
3 5 6.0
4 7 6.1
5 9 10.3
6 11 11.5
7 13 13.1
8 15 15.1
9 17 16. 1
10 19 17.7
x5 EHKBEIRER
Table 5 Iteration history
B X
7 a b c d e
1.0 7.108 0.123  -3.529 -0.882 278.65 -—11.98
1.1 6.941 0.124  -3.528 -0.884 278.893 —11.988
2.0 6.941 0.124  -3.528 -0.884 278.893 —11.988
2.1 6.94 0.123 -3.53 -0.884 278. 634 -11.975
3.0 6.94 0.123 -3.53 -0. 884 278. 634 -11.975
3.1 6. 94 0.123 -3.531 -0.884 278. 637 -11.977
4.0 6.94 0.123 -3.531 -0.884 278. 637 -11.977
4.1 6.94 0.123 -3.532 -0.883 278. 644 -11.979
5.0 6.94 0.123 -3.532 -0.883 278. 644 -11.979
5.1 6.94 0.123 -3.532 -0.883 278. 648 -11.98
6.0 6.94 0.123 -3.532 -0.883 278. 648 -11.98
6.1 6.94 0.123 -3.532 -0.883 278. 649 -11.98
7.0 6.94 0.123 -3.532 -0.883 278. 649 -11.98
7.1 6.94 0.123 -3.532 -0.883 278. 65 -11.98
IR F-J5 19 H ¥ 5
G5 1322.06 5 264.412
B2 6. 94 4 1.735
KB IE B 1329 9
R T TG 1Y SR 240 8

A 45 i . JRC
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