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Strain localization tests of soils and mechanism based on cell model
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Abstract: The fragmentation and naturalness of soils make their deformation and strength characteristics have obvious scale

effects. Therefore, in order to study the strain localization process of the soils, the distribution and proportional relationship of

graded particles cannot be ignored, and the macroscopic mechanical properties must be characterized from multiple scales.

Based on the theory of cell model, the soils are regarded as a granular material composed of reinforced particles and matrix.

The intrinsic scale law of the samples with different reinforced particle sizes is studied through the triaxial compression tests,

and the formation process and initiation mechanism of shear band at meso level are studied through the numerical simulation.

The average strain energy release coefficient is introduced to quantitatively verify the strain energy conversion of the soils after

reaching the peak stress, and the multi-band initiation and progressive competition process are reproduced. The results show

that the strength tests of reinforced particles with different size scales indicate that the discontinuity of particles makes the soils

have size effects, and the ratio of intrinsic scale to particle size decreases with the increase of the reinforced particle size. Before

the

stress peak, the non-elastic dissipative energy increases, leading to strain localization. After the peak, the strain rapidly

increases within the shear band, while there is a rebound outside the band.
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Table 1 Intrinsic scale calculation and parameters

B/ nemkn EksR JEARR AR NERE
kPa #/mm E/MPa JE/MPa [E/mm SRz
0.1~0.2 4.58 16.81 84.05
0.4~0.8 2.73 18.36 22.95
100 1.0~2.0 1.54 2.35 28.45 14.23
2.0~4.0 2.18 43.08 10.77
5.0~10 1.88 52.20 5.20
0.1~0.2 6.08 14.52 72.60
0.4~0.8 4.24 23.84 29.80
500 1.0~2.0 2.18 3.88 46.42 23.21
2.0~4.0 3.21 50.36 12.59
5.0~10 3.21 125.61 12.50
0.1~0.2 6.81 9.59 6.99
0.4~0.8 4.82 14.94 18.68
1000 1.0~2.0 2.91 4.78 36.36 18.18
2.0~4.0 4.72 69.99 17.49
5.0~10 4.68 170.59 17.10
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Fig. 1 Comparison of vertical stress-vertical strain curves between

numerical simulations and tests
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Fig. 2 Damage modes of samples
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Fig. 4 Comparison between calculated and test results
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