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Shear strength parameters of jointed rock mass based on single test sample method
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Abstract: The difference between the samples affects the discreteness of the direct shear test results and more importantly the
rationality of the analysis results of the shear strength parameters of the multiple test sample method of jointed rock mass. For
this reason, the single-joint sandstone samples are prepared by using the splitting method, and the joint surface morphology
scanning analysis and direct shear tests are carried out. The results indicate that: (1) Due to the limitation of the sample
preparation conditions, the difference between the samples is unavoidable. The non-uniformity of the samples leads to the
discreteness of the test results, so that the order of use of the samples directly affects the distribution of the test results. (2)
Based on the empirical formula for the shear strength of joint surfaces established by Barton, a single test sample method is
proposed to determine the JRC and shear strength parameters of the joint surface of the samples through the scanning analysis
of topography of single sample joint surface or single direct shear test, so as to provide a better idea for quantitative analysis of
the difference in shear strength parameters between the same sample. (3) A comprehensive analysis method for the shear
strength of jointed rock mass based on the single sample method is proposed. The shear strength test values and calculated
values of the same set of samples under different normal stresses are fitted together, so that the shear mechanical properties of the
samples under different normal stresses are reflected. It can more accurately reflect the distribution of shear mechanical properties of
the joint surface of the samples, and can eliminate the influences of the order of use of the samples on the test results.
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Fig. 1 Typical single joint sample
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Fig. 5 Micromorphology analysis grids of joint surface
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Table 1 Fractal dimensions of section lines of joint surface typical

samples
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Table 2 Mean values of fractal dimension in x and y directions of

joint surface of samples
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Fig. 7 Fitting results of shear strength of joint surface
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Table 3 Test and calculated values of shear strength of joint

surface
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Table 4 Fitting results of strength parameters of joint surface shear

o Ui WRER
gy P Tous gorcibg MRS IR

MPa PN s /MPa  /(°)
Sio 1.05 9.65 023  39.71
Sion 1.0 1.15 11.18 029 4115
Sios 1.23 12.29 037  42.16
Sisi 1.36 8.01 0.18  38.12
Siso 1.5 1.56 10.59 026  40.60
Siss 1.61 11.18 029 4115
oo 1.76 8.12 0.18 3823
Sy 2.0 1.88 9.46 022  39.53
Sy0s 231 13.67 041 4339
Sy 2.56 12.05 033  41.95
S»s2 2.5 2.88 13.30 039  43.06
Syss 2.71 14.63 046 4420

M 4 ATLLE Y THEAR S 12 AN RN R R
7149 0.18~0.46 MPa, ¥J{EHA 0.30 MPa, EEIEMH
38.12° ~44.20° , BN 41.10° o ZIREEHUETIREE
SR NI, B 2 A0 2 7 A A

YIRS, AT BN E PR E S5, NiZ
SEZARFE PR RE I ZE AR . Be FoR T, T
R BNRH AP BTIRE SRR 5 K 4 12 M
TR TR BE M A — B A E MaTid “ 2l
7 VTR RNZ LR EE Y F A6 5 /1N 0.02 MPa, &
BN 46.11° , ZRILLRAE, UL 2 P By s
BB T 7R RE I R WOz R (25 B Bt
BYPERE, 40T 32 R DR TR 2 R 22 R S B0
T H AR 28 HO 3 52 M 1T

NT EGE RTINS RV ) B
1 A ARG 5 R A B & e —
W, il 8 FR.

40 WA TEAER

— BT R NSRS -
350 A A2 T::.§§:§ﬁ1—0.332
30k --- Bl 1 BEHSE L or=1d on+0.0207
—— R BAES <~ 1=0.873500+0.2977
s 251 HESE
= g 7=0.4270:+0.9804
% 2.0 -
1.5
8 [ .
B 100 < S
05 g A RIE
0 /’-“‘I' 1 1 1 1 1 1
0.5 1.0 1.5 2.0 2.5 3.0 35
-05= 1 .3 /MPa

E 8 THIEHEEESHBE N

Fig. 8 Fitting analysis of shear strength parameters of joint surface
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Table 5 Fitting results of joint strength parameters of surface shear
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