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Abstract: The dynamic tensile strength and failure characteristics of frozen soils have important reference value in the field of
efficient crushing and safety stability analysis of frozen soil projects. To study the effects of negative temperature and loading
rate on the dynamic tensile properties of the frozen soils, the aluminum split Hopkinson pressure bar system is employed to
conduct the dynamic Brazilian disc splitting test of frozen soil. In addition, by using the high-speed camera system, the
influences of temperature and loading rate on the dynamic tensile strength, energy dissipation and failure mode of the frozen
soils are analyzed. Finally, the splitting failure mechanism of the Brazilian disc and the influencing factors of dynamic tensile
strength of the frozen soils are discussed. The results indicate that under the dynamic loads, the Brazilian disc specimens of
frozen clay and frozen sand follow the central initiation failure mode, and the specimens are split into two relatively intact
halves along the axial direction. With the increase of the impact pressure, the loading rate of two frozen soil types increases
linearly, and the duration required for reaching the dynamic tensile peak stress for them is in the range of 92~242 ps. The

dynamic tensile strength of the frozen soils shows the obvious temperature effects and loading rate effects, and its values

increase with the decrease of the temperature and the increase
EHEWA - i+ T E K E R E IS H (SKLFSE202004);

of the loading rate. There is a good linear relationship between SR T S B S0 A (KJ2020A0296): ZeBUA 11
the absorbed energy and the dynamic tensile strength of the JEHEETH (2021B556)
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frozen soils under various negative temperature conditions. With the increase of the impact pressure, the damage degree of the

frozen soil specimens is aggravated, and the triangular fracture zone area caused by high shear stress gradually increases.

Key words: frozen soil; dynamic tensile strength; negative temperature; loading rate; failure mode
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Table 1 Grain-size distribution of clay

fiffd/mm  0~0.075 0.075~0.45 0.45~1 1~1.6 1.6~2
A% 51.33 19.72 12.02 1148 5.45

2 W EIRIRED

Table 2 Grain-size distribution of sand

fiffd/mm  0~0.075 0.075~0.45 0.45~1 1~1.6 1.6~2

B4 /% 0.8 32.29 4954 1323 4.14

1.2 SHPB AZHAHSERRAE
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HIRG RGN A NS 3 ST AR
FIKE 23549 600, 2000, 2000, 1000 mm; 45444
KIS %N 2700 kg/m®, BPERIEN 70 GPa,
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Fig. 1 Determination method of loading rate in dynamic splitting

tensile tests
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Fig. 2 Dynamic tensile stress-time curves of frozen soils
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Fig. 3 Relationship between loading rate of frozen soils and
impact pressure
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Fig. 4 Relationship between dynamic tensile strength and loading

rate of frozen soils
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Fig. 5 Splitting failure mechanism of Brazilian disc and
influencing factors of dynamic tensile strength of frozen soil
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Fig. 7 Dynamic splitting tensile failure process of frozen soil specimens
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Table 3 Splitting failure modes of frozen soil specimens
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