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Macro-meso mechanical characteristics analysis of aeolian sand in visual test
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Abstract: In order to study the macroscopic and microscopic mechanical properties of aeolian sand
in Kubqi Desert, the direct shear test and compression test of aeolian sand are carried out by u-
sing a self-designed visual test instrument, with the digital camera used to photograph the test
process. The test photos are analyzed by using the digital image analysis software Photolnfor to
obtain the displacement field and strain field cloud map of soil sample. The direct shear test,
compression test and triaxial test of aeolian sand are simulated by the numerical simulation soft-
ware ( Particle Follow Code, PFC ) to analyze the meso-scale change of particles. Through the
test, it is found that the aeolian sand particles are dispersed in the early shearing stage. With the
progress of shear, the large particles produce displacement and formed shear band. Finally, the
shear band is connected and stable. In the process of direct shear, the soil particles above the
shear band move upward and vertically. Because the compression test is carried out under the
condition of lateral confinement, the horizontal velocity of the particles is small during the de-
formation process. The velocity in the vertical direction is basically equal to the compression velocity. The

closer the load is applied, the more obvious the vertical displacement of particle is.
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Fig. 2 Classification curve
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Fig. 3 Improved test equipment
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Fig.4 Stress-strain curve under different vertical pressures
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Tab.1 Comparison between acolian sand and well graded sand
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Fig. 5 Comparison of improved front and

rear compression tests
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Fig. 7 Cloud map of regional displacement field analyzed by direct shear test
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Fig. 8 Regional displacement field cloud map of the compression test analysis at different pressures
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Fig. 9 Numerical simulation model diagram

of direct shear test
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Fig. 10 Change curves of vertical reverse force and shear stress under different vertical pressure
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test and simulation test
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