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Energy dissipation characteristics of frozen clay
under uniaxial impact loading
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Abstract: In order to study the dynamic property of artificial frozen clay under impact loadings, a series of uniaxial
dynamic compression test of artificial frozen clay are conducted by using the SHPB test device. The dynamic
strength and initial elastic modulus of the artificial frozen clay are analyzed, and the related energy dissipation
characteristic under impact loading are also discussed emphatically. The results show that; (1) under uniaxial
impact loading, the dynamic strength and initial elastic modulus of the artificial frozen clay increase as the strain
rate increases and the temperature decreases, but the test data has a certain randomness at low strain rate ;(2)
with the increase of plastic deformation and crack propagation in the specimen, ratio of elastic strain energy density
to dissipation strain energy density decreases gradually, and the specimen is also more prone to brittle failure. The
above results are conducive to deeply understanding energy dissipation characteristic of artificial frozen clay under
impact loading and provide effective reference for the design and construction of the artificial freezing soil project.
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Fig. 1 Schematic of SHPB test system
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Tab. 1 Soil parameters
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Tab. 2 Summary of SHPB tests results

P WE/C ORARE /s BhSRE/MPa KL/ MPa

1 —10 75 2.72 1118
2 —10 100 4.4 1243
3 —10 125 4.55 1 006
4 —10 150 5. 74 1209
5 —10 175 4.74 826
6 —10 200 6.55 1 005
7 —10 400 9. 86 944
8 —5 125 3.33 500
9 -5 150 3.54 577
10 —5 200 3. 61 400
11 —5 250 4.97 556
12 —5 300 5.08 748
13 —5 400 6.39 678
14 —1 75 0.78 170
15 —1 100 1.2 186
16 —1 125 1.74 314
17 —1 150 1.73 253
18 —1 200 2.44 261
19 —1 225 3.05 307
20 —1 325 5.23 640
21 —1 350 6. 37 636
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Fig. 2 Original SHPB wave curves
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Fig. 3 Dynamic stress-strain curve
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Fig. 5 Characteristic points of dynamic stress-strain curve
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Fig. 6 Relations between dynamic strength and strain rate
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Fig. 7 Relations between dynamic elastic modulus and strain rate
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Fig. 8 Elastic strain energy density of artificial frozen clay
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Fig. 9 Dissipation energy density and failure

characteristics of artificial frozen clay
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