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Undrained shear behaviour of intact infilled joint soil with triaxial shear tests
under high pressure and its influence factor analysis
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Abstract: The unconsolidated and undrained triaxial test is carried out on the intact infilled joint soils exposed at some major
hydropower station under high pressure whose confining pressure is between 5 and 30 MPa to simulate the undrained boundary
condition generated by rapid construction in-situ, and the mechanical behaviour of the infilled joint soils is discussed with the
variation of physical property for each sample. The experiment results and failure mode are mainly controlled by high confining
pressure: all the stress-stain relationships belong to strain hardening type, besides the samples after failure are presented as waist
drum, and plastic failure occurrs. Moreover, a large amount of particle crushing occurrs among the wet particles, it is considered as
the prime reason for the trend line of strength envelope decreasing with the increased confining pressure. The test data show
discreteness for the effect of variation of physical property, and the sensitivity analysis (partial correction coefficient) indicates that:

confining pressure p and saturation degree S, have a major effect on the initial elastic modulus and failure stress o

s

; the void ratio
e and the particle size distribution ( d, ) have the minimal effect. In addition, the equation proposed according to the shear behaviour
can be used to estimate the strength features (£, and o, ) of the infilled joint soils preliminarily in practice.
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Table 1 Results of tests for undisturbed samples
—— o, d, ds, W p FLER L EAREw" HIFIRE S, E, o,
/ MPa / mm / mm / (g/em®) e /% /% / GPa / MPa "

01 0.364 0.045 245 0.25 4.23 48.82 3.45 9.4 1.134
02 0.071 0.006 225 0.42 8.26 59.69 127 44 1.392
03 3.225 0.441 2.44 0.30 8.15 80.08 1.92 7.8 2.747
04 0.287 0.027 2.51 0.29 7.12 72.60 1.29 6.1 1.993
05 0.339 0.044 2.50 0.27 7.00 77.52 1.34 6.8 1.915
06 5 0.193 0.024 2.33 0.29 9.01 86.23 0.77 4.7 2.121
07 0.091 0.012 2.57 0.24 6.01 74.87 0.99 5.7 2.220
08 0.517 0.047 2.33 0.41 9.34 65.32 1.21 5.7 1.368
09 0.061 0.005 2.11 0.29 8.89 (2.80)** 96.59 (30.44) 3.49 10.8 1.070
10 0.128 0.019 2.26 0.49 10.55 (3.20) 67.63 (20.51) 2.30 7.9 1.280
11 1.296 0.101 2.37 0.43 7.52 (3.10) 48.79 (20.11) 3.86 13.9 1.271
12 0.429 0.030 2.50 0.32 9.08 87.57 2.24 59 2.214
13 2.077 0.075 2.26 0.36 8.18 64.55 2.67 8.9 1.313
14 1.368 0.050 2.55 0.27 6.24 69.08 2.81 9.6 1.699
15 0.487 0.058 2.37 0.29 6.12 59.45 3.19 10.4 1.236
16 10 4.276 0.733 2.51 0.34 8.61 79.61 3.95 8.9 2.565
17 1.129 0.093 2.20 0.42 9.10 62.21 3.28 8.0 1.409
18 1.171 0.069 2.43 0.31 6.92 64.18 391 9.2 1.421
19 1.639 0.080 2.50 0.44 6.14 39.71 4.57 14.9 1.170
20 0.814 0.053 2.39 0.28 7.21(3.10) 73.61(31.64) 5.94 214 1.153
21 0.372 0.028 2.30 0.45 10.34 (3.10) 68.47 (20.53) 5.70 22.8 1.232
22 0.627 0.073 2.30 0.35 7.59 61.81 5.21 11.8 1.237
23 2.267 0.068 2.40 0.46 10.37 64.70 8.72 12.7 1.936
24 1.991 0.116 2.37 0.39 7.52 59.56 7.29 16.1 1.543
25 2.411 0.085 2.37 0.30 6.83 64.51 6.99 17.0 1.843
26 20 2.256 0.317 2.35 0.35 7.60 63.02 6.71 16.6 1.967
27 0.884 0.060 2.51 0.34 8.51 75.66 4.69 5.7 1.607
28 0.415 0.051 2.42 0.21 7.28 95.43 5.08 5.0 2.218
29 0.741 0.044 243 0.36 7.75(3.40) 61.43 (26.95) 8.94 254 1.116
30 0.920 0.070 2.41 0.29 6.52 (3.12) 64.81 (31.01) 9.11 27.9 1.035
31 0.261 0.029 2.35 0.33 6.60 57.98 10.02 17.3 1.388
32 1.024 0.086 2.38 0.33 10.45 94.61 6.91 4.2 2.760
33 0.250 0.022 2.47 0.32 6.19 57.44 9.36 28.8 2.500
34 0.072 0.008 2.31 0.31 8.31 74.17 8.07 5.1 2.000
35 30 0.387 0.019 2.34 0.47 6.73 4443 8.29 29.6 1.290
36 0.613 0.061 2.32 0.38 6.30 46.71 8.90 32.6 1.499
37 0.298 0.016 2.44 0.33 7.32 66.21 8.12 17.1 2.759
38 0.423 0.060 2.13 0.46 8.03(2.90) 51.31(18.52) 10.93 39.2 1.351
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