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Determination of the Shear Strength Through the Triaxial Test Using MTS
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Abstract: In order to determine the shear strength of rock joint,the triaxial tests for specimens with irregular and unfilled rock joints were conduc-
ted using the rock mechanics test system (MTS815).A series of maximum axial failure stresses under different confining pressures applied to the
same specimen was continuously acquired on MTS and the normal and shear stresses of joint surface under different confining pressures were ob-
tained through the theory of elastic mechanics combined with the maximum axial failure stresses.In addition to deriving the cohesive force and
friction angle with the test results of each specimen by linear Mohr-Coulomb criterion fitting,the curve-fitting tool in MATLAB was employed to
treat the linear Mohr-Coulomb criterion fitting,the power fitting,and the nonlinear Barton criterion fitting. The comparison of the three fitting
methods showed that when it comes to determine the shear strength of rock joints,the fitting of linear Mohr-Coulomb criterion is obviously worse
than the power function fitting and Barton formula fitting,especially under the low normal stress conditions.Linear Mohr-Coulomb criterion fit-
ting will overestimate the shear strength of rock joints.The curves of Power function fitting and Barton formula fitting are nearly overlap,as well
as both of them can reflect the nonlinear characteristics of shear strength of rock joints.Under the high normal stress,the fitting results of the shear

strength of rock joints will higher when using Mohr-Coulomb criterion,power function and nonlinear Barton formula to fit.In addition,the reliable
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interval is estimated for the basic parameters of Barton formula fitting getting from the triaxial testing results.

Key words: rock joint;triaxial testing;shear strength;nonlinear fitting;interval estimation of parameter;Barton formula
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Tab.1 Triaxial testing results of rock joints
Wi Bt By 03 O Oy Ty oy ¢y WEE B By 03 O Oy Ty oy ¢/
5 mm (<) MPa MPa MPa MPa () MPa || %5 mm (©y MPa MPa MPa MPa () MPa
0.50 520 252 233 0.52  3.12 1.17 1.13
1.10  9.35 465 4.08 1.50 6.76 282 2.28
1.54 1299 647 5.67 2.14 9.87 4.07 3.35
2.00 17.15 852 750 256 1195 491 4.07
7 67.53 60 42.62 —0.260
1 70.61 49 2.53 2131 10.61 930 40.82 0.123 320 16.11 643 5.59
3.00 2598 12.89 11.38 3,50 17.67 7.04 6.14
3.55 29.08 14.54 12.64 4.00 20.79 820 7.27
4.00 3326 16.59 14.49 450 2495 9.61 8.86
450 3638 1822 15.78
0.55 4.16 097 1.16
0.55 5.19 1.20  1.61 1.00 6.76 1.67 1.85
1.00 7.28 1.88  2.18 1.50 935 242 252
1.50 1039 275 3.09 2.00 1299 329 353
8 67.91 70 46.89 0.069
2 67.99 68 2.00 13.51 3.62 4.00 46.88 0.212 250 17.15 421 471
250 17.15 456  5.09 3.00 20.27 5.02 5.55
3.00 20.27 542 6.00 3,50 2235 571  6.06
3.60 2443 652 7.23 4.00 2598 6.57 7.06
0.50 520 1.89 215 0.58 7.58 2.88 3.29
1.30 935 3.69 3.68 1.00 1431 538 6.25
1.50 1039 4.14 4.06 9 56.70 55 1.50 1936 738 839 4826 0.115
3 72.09 57 2.00 13.51 541 526 42779 0.290 2.00 2441 937 10.53
2.50 16.63 6.69 6.45 2.60 3283 12.55 14.20
3.10 2027 8.19 7.84
3,50 2339 940 9.09 0.52 520 237 2.29
1.00 832 390 3.58
0.60 1094 1.69 1.88 1.50 1091 523 4.60
1.00 10.10 3.28 3.94 10 70.83 51 2.00 1349 6.55 5.62 4034 0.205
4 56.59 60 1.50 12.63 428 482 4799 0.094 250 17.67 8.51 7.42
2.00 1599 550 6.06 3.00 20.79 10.05 8.70
2.68 2273 7.69 8.68 3.50 2495 12.00 10.49
0.50 520 197 2.18 0.55 3.12 072 0.64
1.15 883 355 356 1.00 624 135 1.31
1.50 1143 4.61 4.60 1.50 935 2.03 1.96
2.00 1455 592 582 11 67.09 75 2.00 1247 270 262 5538 -0.865
5 71.91 56 256 18.19 745 725 4386 0.165 250 17.15 348 3.66
3.08 2183 894 8.69 3,50 29.10 521  6.40
3.50 24.43 10.04 9.70 3.80 3846 6.12 8.67
4.00 29.10 11.85 11.64
475 3430 13.99 13.70 0.58 842 505 3.88
1.00 21.05 12.42 993
0.54 421 0.93 1.13 12 56.95 41 1.50 26.10 15.51 12.18 37.65 0.150
1.00 6.73 1.61 1.76 2.00 32.83 19.56 15.26
1.50 926 232 239 2.80 42.09 25.18 1945
2.00 12.63 3.13 3.27
255 16.84 4.06 4.40 0.54 926 6.10 4.19
6 56.79 71 3.00 20.20 4.82 529 47.76 -0.040 1.00 21.05 13.79 9.64
330 2273 536 598 1.50 33.67 22.02 1546
13 74.09 37 3477 0.034
1.00 1431 538 6.25 2.00 38.72 2542 17.65
1.50 1936 7.38 8.39 2.50 49.67 32.59 22.67
2.00 2441 937 10.53 3.00 57.24 37.60 26.07
2.60 32.83 1255 14.20
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Fig.6 Relationship between normal and shear stresses and
different types of fitting curves of rock joints
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Tab.2 Different methods to determine the basic parameters of the Barton expression
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