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New method of joint surface morphology for calculating JRC
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Abstract: In order to explore the expression that well describes the fluctuations of the section line of joints, ten typical JRC
curves proposed by Barton are discretized by using the interval sampling, and then the discrete data points are fitted by different
functions. The expression obtained from the fitting of the data is used to calculate the joint parameters of the standard JRC
curve. Comparison between the results of the fitting and the calculated values of the joint parameters shows that the section line
of the joint conforms to the trigonometric function. The approximate function obtained by the sine function approximation can
well characterize the fluctuation of the joint. The values of JRC calculated by the approximate joint curve replaced by the sine
approximate function are more accurate than those obtained by using the discrete points. This also makes it possible to
accurately estimate the joint shear strength by using the JRC-JCS model.
Key words: rock mechanics; rock joint; JRC; shear strength; sampling interval
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Fig. 1 Scattered points of typical JRC profiles
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Table 1 Coefficients of determination of different numbers of

different fitting methods (Curve No. 6)

T

W dREC EERg mi W Eszlh
1 0.0286 0.9260 0.0143 0.0142
2 0.7492 0.9436 0.9582  0.7870 0.9364
3 0.9826 0.9736  0.8425 0.9834
4 0.9842 0.9594  0.9436 0.9927
5 0.9931 0.9704  0.9436 0.9929
6 0.9949 0.9790  0.9603 0.9949
7 0.9954 0.9744  0.9679 0.9962
8 0.9957 0.9962  0.9760 0.9966
9 0.9769

=2 BEHEARTEMBARERH (#h%k Q)
Table 2 Coefficients of determination of different numbers of

different fitting methods (Curve No. 8)

WETT A
W A MERgC ml W R

1 0.0590 0.6186 0.0590  0.0488 0.0486
2 0.4083 0.9346 0.5573 0.2118 0.4286
3 0.9572 0.9658  0.4395 0.9423
4 0.9676 0.6172  0.6050 0.9653
5 0.9814 0.9792  0.7249 0.9834
6 0.9833 0.9803 0.8619 0.9858
7 0.9836 0.9799  0.9161 0.9860
8 0.9841 0.9735 0.9351 0.9883
9 0.9657
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Fig. 2 Fitted curve of exponential
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Fig. 3 Fitting curves of Fourier method
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Fig. 4 Fitting curves of Gaussian method
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Table 3 Coefficients of determination by different fitting methods

WA e RER
ity fEEC MEM il 2ok R
1 0.0858 0.8616 0.6867 0.7286 0.8945
2 0.7332 0.9394 0.9555 0.8902 0.9486
3 0.2062 0.9126 0.7921 0.7273 0.9281
4 0.6280 0.9197 0.8603 0.8080 0.9420
5 0.6608 0.9807 0.9806 0.9464 0.9866
6 0.7492 0.9957 0.9962 0.9769 0.9966
7 0.6649 0.9892 0.9274 0.9321 0.9953
8 0.4083 0.9841 0.9735 0.9657 0.9883
9 0.7003 0.9814 0.9465 0.9000 0.9847
10 0.2892 0.9227 0.9538 0.6866 0.9470
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Table 4 Fitting results of typical JRC profiles by sum of sine function

28 FrifE JRC Hhi 2k 4 =

1 2 3 4 5 6 7 8 9 10
R’ 0.8945 0.9486  0.9281 0.9420  0.9866 0.9966 0.9953 0.9883 0.9847 0.9470
a, 1.0880 2.8650 1.2920 1.9080  3.6360 4.2340 4.9170 5.3630 9.3070 6.7400
b, 0.0411 0.0467 0.0335 0.0242  0.0329 0.0266 0.0276 0.0363 0.0396 0.0415
¢ -0.4813  —0.9842  —0.0675  0.5666  —0.2963  —0.0453  -0.2404  —0.4908  —0.8047  —0.6765
a, 0.6285 22820  0.3249 0.8042  0.9758 3.4780 3.7550 4.0660 6.6660 3.9710
b, 0.0757 0.0859 0.1347 0.0508  0.1418 0.0611 0.1038 0.0727 0.0689 0.0665
c, 0.8015 0.2481 0.5786 2.0180  0.9948 1.4640 0.1570 0.9654 0.8798 1.3140
a, 0.1319 1.8280  0.2650 0.3911 0.7804 0.9519 2.5210 3.2130 3.9520 3.0580
b, 0.2090 0.1313 0.0610 0.1312  0.2963 0.0958 0.1168 0.1133 0.0920 0.2268
c 0.4137 1.0430 23700  -0.0935  2.3360 1.1340 2.2770 1.6510 2.5630 0.1755
a, 0.0761 0.9801 0.8955 0.2070  0.4451 0.9297 2.1980 0.6982 0.8146 9.4340
b, 0.2123 0.1550  0.4315 0.3543  0.1801 0.1603 0.3107 0.2271 0.2475 0.3808
¢, 1.7630 2.8140  —0.9315  -1.4800  2.7680 0.4856 2.1180 1.1940 0.5084  —4.4990
a; 0.1997 0.0428 2.9580 0.1132  0.5892 1.7440 0.2100 0.3022 0.6722 2.6060
b, 0.1420 0.2651 0.4602 0.2594  0.2874 0.2931 0.4248 0.3067 0.3269 0.2456
cs -0.3340  -1.1130  3.9960 03899  -0.7550  2.6730  —2.3840  1.9840 0.5709 2.1430
a, 0.0359 0.5424 3.5500 0.0749  0.1157 1.9660 2.0940 0.1154 19.970 9.5730
by 0.3220 0.4709 0.4546 0.4422  0.5023 0.2895 0.3024 0.8346 0.5091 0.3835
Cs -0.7865  3.4340 1.1050  -1.6940  1.1800  -0.1731  —0.4163  0.4047  -4.5930  —1.4940
a, 0.0458 0.0404  0.0555 0.0990  0.1922 0.3689 0.1972 0.3562 0.3981 0.3246
b, 0.6351 0.3713 0.2849 0.9294  0.3942 0.4559 0.6237 0.2542 0.4082 0.6410
e -3.0840 25330 24110  1.5440  -1.7400  —3.8890  3.2920  —3.1790  0.7404  —2.5300
ay 0.0591 0.5048 0.1538 0.1115 0.1117 0.3150 0.1728 0.1111  20.0400  0.1723
b, 0.5141 0.4640  0.2215 0.5354  0.7889 0.4668 0.4832 0.7556 0.5096 0.4775
¢ 12460  -5.7020  —0.4923  1.0070  —0.4432  -1.0970  -2.5670  —0.8375  —1.4770 1.7460
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Table 5 Formulae for JRC based on root mean square of first

deviation
NG AN R’
(DO JRC =64.28tan(Z,)—5.06 0.969
2) JRC=64.227,-231 0.983
(3 JRC=66.86tan(Z,) —2.57 0.983

T 6, 7, RIHTYWEMBARKES.
X R TR B O A L R, 2SR T
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SRR, e SirERERT RN, HHA
BRI 5 RS T SE R T B AT 28 .
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Table 6 Calculated results of JRC based on scattered data points

Mgk  FESZIRC AR (D AR ) AR 3D Fiw

T {IE} HEE R el EE
1 0.4 6.72 5.87 5.99 579

2 2.8 8.32 7.44 7.66 501

3 5.8 8.45 7.56 7.79 213

4 6.7 13.36 12.29 12.89 6.15

5 9.5 13.43 12.36 12.97 342

6 10.8 14.25 13.13 13.83 2.94

7 12.8 16.77 15.49 16.45 344

8 14.5 22.02 2022  21.90 6.88

9 16.7 29.33 2642 2951 11.72
10 18.7 33.64  29.83 33.99 13.79

®7 ETHUSREH IRC HEE
Table 7 Calculated results of JRC based on fitting function

mhek  Ear A (D AR ) AKX G T

S5 JRCE  WEAMH  WEME HM 0 EM
1 0.4 1.58 0.78 0.65 0.60
2 2.8 2.10 1.29 1.18 1.28
3 5.8 3.48 2.67 2.62 2.88
4 6.7 5.56 4.73 4.79 1.67
5 9.5 7.48 6.62 6.78 2.54
6 10.8 10.10 9.17 9.51 1.21
7 12.8 12.75 11.71 12.26 0.56
8 14.5 14.60 13.46 14.18 0.42
9 16.7 17.47 16.13 17.17 0.22
10 18.7 19.68 18.14 19.48 0.40
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Fig. 7 Fitting relationship between JRC and root mean square of

first deviation
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