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Abstract

In order to expand the technical means of geotechnical model test and reduce the limitation of test
equipment, in this paper, the direct shear tests under different particle size gradations of analogi-
cal soil materials that can be used for plane strain simulation of geotechnical model test, are car-
ried out by designing and modifying the direct shear apparatus. The results show that the analog-
ical soil is similar to dense sand in shear, showing obvious strain softening phenomenon, the peak
strength is closely related to the overlying load and particle size gradation, and the properties of
shear conform to Mohr-Coulomb strength theory. Therefore, the internal friction angle of analog
cal soil is calculated under different particle size gradations conditions, and the mathematical re-
lationship between average particle size and internal friction angle is established. The research
conclusion can be used for the design and calculation of geotechnical model test under plane
strain condition.
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Figure 1. Steel bars with different diameters
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Table 1. Geometric and physical parameters of analogical soil

=1 SR/ SYIESE

s N FE B A% (mm) NEEAFR(MY/AR) R FE (kg/m?) AR (kg /HR)
1 3 7.03E-07 7850 5.52E-03
2 4 1.24E-06 7850 9.77E-03
3 5 1.96E-06 7850 1.54E-02
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Table 2. Geometric and physical parameters of analogical soil
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Figure 2. Arrangement of steel bars under different gradation conditions
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Figure 3. Shear stress-displacement curve of analogical soil under single particle size
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Figure 4. Shear stress-displacement curve of analogical soil under mixed particle size
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Figure 5. Steel bars with single particle size
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Figure 6. Analogical soil of steel bars with mixed particle size
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Table 3. The internal friction angle of analogical soil under different grades (¢ = 0)
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Table 4. Reference value of soil internal friction angle [12]
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Figure 7. The relationship of the average particle size and the
internal friction angle
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Figure 8. Shear mechanism diagram of analogical soil
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