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Large-scale Triaxial Test Study on Deformation and Intensity
Characteristics of Soil-rock Aggregate Mixture
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Abstract:In order to further study the deformation and intensity characteristics of soil-rock aggregate
mixture, a series of triaxial tests were conducted by using a YS30-3 large-scale triaxial test machine based
on the orthogonal design. These tests took into account various factors such as water content, stone con-
tent, rock and soil property, etc. The test results indicate that the soil-rock aggregate mixture under the
triaxial stress conditions does not exhibit obvious characteristics of strain softening. The cohesion of soil-
rock aggregate mixture is generally low and the internal friction angle is relatively high, while the internal
friction angle is more susceptible to the influencing factors. Moreover, it is found that the rock content
significantly influences on the strength of soil-rock aggregate mixture. As the rock content increases from
25% to 70%, the internal friction angle increases linearly from 34. 54° to 46. 39°. The effects of rock con-

tent and confining pressure are the internal and external causes on the volumetric strain characteristics of
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the soil-rock aggregate mixture, respectively. That is to say, with the same water content as well as rock

and soil property, the lower the rock content, the more obvious the shear contraction of soil-rock aggre-

gate mixture under the higher confining pressure. Meanwhile, the higher the rock content, the more obvi-

ous the shear dilatation of soil-rock aggregate mixture under the low confining pressure.

Key words: soil-rock aggregate mixture; orthogonal experimental design; large-scale triaxial test; rock

content; shear strength; volumetric strain characteristics
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Fig. 1 Grading curves of different

soil-rock ratio mixtures

R4 & 1 R 15 B 45 >3 A i T R 1Y A ROk
12 dio s THERLAR dyo IR 8 RLAR doo » VT T 3152
FHRL IR S R4 Co 5 R R 5 CL 25 RNk 1 iy
7N o BT A R R S T R4 1.
1 AASAELABEGHNES HIFMTEIER
Tab. 1 Particle-size characteristics of different
soil-rock ratio mixtures
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Tab.2 Factors and levels of large-scale triaxial tests
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Tab.3 Orthogonal test programs
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25 0.21 1.0 3.1 14.76 1.54
40 0.28 1.6 5.0 17. 86 1.83
55 0.50 2.5 7.5 15.0 1. 67

70 1.0 5.0 10.0 10.0 2.50
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Tab. 4 Shear strength indices of soil-rock
aggregate mixture

Vi3 ¢/kPa (p/(o) JIES ¢/kPa go,/(c)
1 6.42 35.27 9 8.02 32.04
2 5. 14 39.72 10 7.26 37.63
3 4.37 44. 36 11 6.35 43.52
4 6.83 46.58 12 5.17 15.91
5 7.35 37. 84 13 4. 86 32.02
6 6.72 44,49 14 5.37 35.68
7 7.25 46.05 15 6.48 39.48
8 5.63 48.92 16 4.42 43.14
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Tab.5 Range analysis of internal friction angle
of soil-rock aggregate mixture
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R 11.62 21.33 2.05 3.98
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Fig. 3 Relationship between every factor and
internal friction angle under different water content
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