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Table 1 The dry bulk density measurements of soil

Sample Sample mass Sample volume Wax Sample Wet Dry
No. mass after wax seal after wax seal volume volume density density
/(g) /(g) /(Cem?®) /(em?) /Cem?®) /(g/cm?) /(g/em®)
1 23.03 24.14 14 1.20652 12.7935 1.8001359 1.5653356
2 24. 38 24.72 12 0. 36957 11.6304 2.0962243 1.8228037
3 22.63 23.09 12 0. 50000 11. 5000 1.9678261 1.7111531
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Table 2 The particle analysis data of soil sample

The soil mass The soil mass of The soil mass fraction The soil mass fraction
Sieve Aperture . )
of stay sieve less than the diameter  between the two aperture  less than the aperture
number /(mm)
/(@) /(@) /U /)
1 2.00 1. 31 116. 82 1.11 98. 89
2 0. 50 67.52 49. 30 57.16 41.73
3 0.25 0. 83 48.47 0.70 41.03
4 0. 10 23.92 24.55 20. 25 20.78
Chassis 0. 00 24.55 0. 00 20.78 0. 00
F£3 THBMELL
Table 3 The particle size distribution in the soil sample
Particle diameter Proportion Particle diameter Proportion Particle diameter Proportion
/(mm) /%) /(mm) /%) /(mm) /%)
<0.1 20.78 0.25~0.50 0.7 >2.0 1. 11
0.1~0.25 20. 25 0.50~2.00 57.16
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Fig. 1  Stress-strain curves of the soil Fig. 2 The soil sample after the static loading
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Table 4 Dynamic testing conditions for soil experiments

Striker speed Specimen moisture Bar material
Exp. No. .
/(m/s) content w/ (%) Incident bar Transmitted bar

1-3 27 15 Aluminum Aluminum
1-6 38 15 Aluminum Aluminum
7-9 47 15 Aluminum Aluminum

10-17 42 Dry soil Steel Aluminum
18 42 Dry soil Steel Steel
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Fig. 3 A typical set of oscilloscope records in the SHPB experiment on the soil
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Fig.4 Stress-strain curves of the soil under the different striker speeds
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Fig. 6 The soil sample after impact
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Nonlinear Constitutive model
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Fig. 8 Experimental and calculated stress-strain curves at various strain rates
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Dynamic Mechanical Behaviors of Soil under Impact Loads

ZHU Zhi-Wu'* ,NING Jian-Guo®, LIU Xu'

(1. School of Mechanics and Engineering » Southwest Jiaotong University ,Chengdu 610031,China;

2. State Key Laboratory of Frozen Soil Engineering ,Lanzhou 730000,China;
3. State Key Laboratory of Explosion Science and Technology
Beijing Institute of Technology ,Beijing 100081 ,China)

Abstract: The test of the impact characteristic of soil is made on split Hopkinson pressure bar at vari-

ous strain-rates. The dynamic mechanics properties and the strain-rate effect of soil are discussed.

Based on the characteristics of measured dynamic stress-strain curves,as well as preparatory simula-

tion,a new viscoelastic damage model has been introduced. A linear spring is put to parallel to two

Maxwell units with different relaxing time to express distinct plastic flow. In the constitutive model,

one Maxwell unit with low relaxing time is used to describe the low strain-rate response of soil;and

the other one with high relaxing time is used to describe the high strain-rate response of soil. Simula-

ted stress-strain curves using the model is of good consistency with measured curves,and the simulated

parameters indicate that the response of the low strain-rate of soil is just the same as that of concrete.

Howevwe,the response of the high strain-rate of soil is much more violent than that of concrete.

Key words: soil; Hopkinson pressure bar;impact;dynamic;high strain-rate
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