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Dynamic tensile characteristics of phyllite under water-
temperature cycle conditions

WANG Lianhua
(China Railway 23RD Bureau Group Co., Ltd., Chengdu 610072, P. R. China)

Abstract: In order to study the variation pattern of dynamic tensile properties of phyllite under the coupling
effect of water temperature, three groups of samples were subjected to 0, 1, 3, 5, 7, 8 and 11 times of
temperature cycle natural cooling, temperature cycle cold water cooling and dry-wet cycle respectively. The
dynamic Brazilian splitting test samples was carried out by Hopkinson bar test device. The dynamic tensile
properties of phyllite under water and temperature deterioration were studied from five aspects: dynamic tensile
strain curve, dynamic peak tensile strength, dynamic elastic modulus, energy analysis and macroscopic failure.
It is found that the stress-strain curve includes extremely fast elastic deformation stage, yield deformation stage
and failure stage. With the increase of the number of water temperature cycles, the extreme elastic deformation
stage of stress-strain curve gradually decreases, and the strain growth rate in the yield deformation stage

increases continuously. The dynamic peak tensile strength of phyllite shows a negative exponential function
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distribution, and the dissipation energy ratio decreases continuously. Under the condition of water temperature
coupling, the peak tensile strength and dissipation energy ratio of phyllite are generally smaller than those of
temperature cycle natural cooling. Under the dynamic impact, the phyllite occurs tensile failure throughout the
bedding, mainly broken into 2 pieces. With increase of the number of water temperature cycles, the main
phyllite fragments undergo tensile failure along the bedding plane and shear failure across the bedding plane, and

the average size of the phyllite fragments decreases continuously. Under the condition of temperature circulating

cold water cooling, the average size fragment is smaller and the decrease is the most significant.

Keywords: phyllite; Hopkinson bar test ; temperature cycles; dry-wet cycles; dynamic tensile
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Table 1 Basic physical parameter table of phyllite sample
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Fig. 2 Schematic diagram of temperature cycle
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Fig. 3 Schematic diagram of wet and dry cycle
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Fig. 5 Schematic diagram of strain rate calculation
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Table 2 Dynamic tensile strain rate data of phyllite
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3 227.61 224. 41 211.07
5 218.30 227. 22 200. 99
8 231. 64 224.13 229.56
11 227.89 210. 93 230. 25
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Fig. 7 Stress-strain curves of phyllite after water

and temperature cycling
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phyllite after water temperature cycling
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