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Abstract: In order to study the mechanical properties of discontinuous graded soil-rock mixture
commonly used in mountain road construction, the triaxial shear test of discontinuous graded soil-
rock mixture was carried out by using SZ30-40DA large triaxial tester, the effects of different
stone contents and confining pressure on the stress-strain relationship, shear strength
parameters, stiffness, pore pressure, internal friction angle and cohesion of discontinuous graded
soil-rock mixture were analyzed, and the applicability of discontinuous graded soil-rock mixture
was analyzed by combining Duncan-Chang model and power law model. The results show that the
stress-strain curves of soil-rock mixture show strain hardening characteristics and no strain
softening characteristics under different stone contents. When the stone content is low, the
stress-strain curve presents a smooth curve, and with the increase of the stone content, the
stress-strain curve presents an obvious jump phenomenon. The shear strength of soil-rock
mixture increases with the increase of stone content and confining pressure. In the shear process
with different stone contents, coarse particles show different crushing degree, and the crushing
rate increases with the increase of stone content. The internal friction angle increases with the
increase of stone content, while the cohesion decreases with the increase of stone content. When
the stone content is 70% , the internal friction angle reaches the maximum and the cohesion is the
minimum. The stiffness softening phenomenon is obvious in the early stage. With the increase of
stone content, the soil shows a certain skeletonization effect and the ability to resist deformation
is enhanced. The pore pressure is greatly affected by axial strain and confining pressure, and
increases first and then decreases with the increase of axial strain, and increases with the increase
of confining pressure. Duncan-Chang model has a certain gap in the application of discontinuous
gradation of soil-rock mixture, while the fitting degree of power law model is better than Duncan-
Chang model, which can better reflect the strain hardening characteristics of soil-rock mixture
under discontinuous gradation. 3 tabs, 11 figs, 26 refs.

Key words: road engineering; soil-rock mixture; large-scale triaxial test; stone content; shear

strength; constitutive model
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Fig.1 Large triaxial test
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Fig. 2 Composition materials of soil-rock mixture
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Fig. 4 Stress-strain curves of soil-rock mixture under three different stone contents
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Fig. 9 Strain pore pressure curves of soil-rock

mixture with 70% stone content
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70% stone contents
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Tab. 2 Parameters of Duncan-Chang model for soil-rock

mixture with different stone contents

TH| o/
0| kPa

a b E; R; k n

100 [0.004 7|0.003 8{212.766 0

30 | 150 |0.004 7|0.003 3{212.766 0| 0.998 8 |558.727 4| 0.747 2

200 0.002 7]0.002 9370. 370 4

100 [0.008 5|0.003 3{117.647 1

50 | 150 |0.006 00.002 6{166.666 7| 0.949 9 | 1 094.46 | 1. 039 2

200 0.004 1]0.002 1243.902 4

100 | 0.004 5|0.003 2|222. 222 2

70 | 150 ]0.002 9]0.002 1|344.827 6| 0.969 4 |1 085.925| 1.035 8

200 {0.002 2{0.001 6]454. 545 5
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Fig. 11  Fitting results of power law model with 70% stone content
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Tab.3 Stress-strain model parameters of soil-rock mixture with

different stone contents

Gt/ %] o3/kPa ¢ d e R?
100 1.17 —0.72 | —0.050 | 0.998
30 150 1.33 —0.72 0.005 | 0.998
200 2.02 —0.81 0.140 | 0.994
100 0. 83 —0.56 | —0.170 | 0.999
50 150 1.18 —0.59 | —0.075 | 0.997
200 1.64 —0. 64 0.002 | 0.997
100 1.36 —0.71 | —0.003 | 0.995
70 150 2.20 —0.73 0.110 | 0.999
200 3.61 —0.81 0.580 | 0.999
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