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Influence mechanism of loading rate on tensile strength of sandstone
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Abstract: In order to study how the tensile strength of sandstone influenced by loading rate, a series of splitting tests are carried out

ZHANG Heng-bin
with five loading rates. Based on the comprehensive analysis of the splitting tensile strength, destructive features, the change rule and

correlation between microstructure of the splitting surface and energy parameters, the results show that: (1) The split tensile strength
of sandstone gradually decrease as loading rate increase, and generally go slow after the first steep upward trend. When loading rate is

El

between 0.01 kN/s to 0.10 kN/s, the tensile strength grew significantly and then tended to slow down at 0.1 kN/s to 1.00 kN/s. (2)

Total energy the sample absorbed increase as loading rate increase, and the ratio of elastic strain energy to total energy increases while
dissipated energy go down, the time when the crack propagation formed into splitting surface is an order of magnitude less, which

indicates the sudden destruction of rock sample enhanced resulted by release of elastic strain energy when peak stress reached, which
better reference for similar tests.
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result in tensile strength enhanced and increasingly complicated micro morphology characteristics. (3) During the rock splitting test,

loading rate, energy parameter, features of splitting surface and tensile strength are closely related; first of all, the loading rate affects

the total amount and distribution of energy ,and the changes in energy parameters affects its destruction process and features of
splitting surface; finally, the difference in tensile strength shows. The related analysis methods and ideas references can provide a
=
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Fig.2 Stress-strain curves of typical sample under
different loading rate
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Table 1 Tensile strengths of sandstone under different
loading rate

k2 PrhsREE
v/ (kN/s) RY{E/MPa #){H/MPa S NERIIY)
0.01 2.71 2.55 2.43 2.56 0.00
0.05 3.20 2.96 2.69 2.95 15.23
0.10 3.28 3.32 3.20 3.26 27.34
0.50 3.30 3.83 3.48 3.54 38.28
1.00 3.83 3.72 4.10 3.88 51.56

M1 HRRTLAE H,  fe/Nuh o B H AR I #k,
HE 0.01 kN/s I, 243 MPa, fie KPrdusm/E
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INEGE 2000 A Ph s EE 2 e AR RE 1.
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Fig.3 Relation curve of tensile strength and loading
rate of sample
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Fig.4 Splitting failure photos of typical samples under

different loading rate
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Fig.S Energy distribution diagram during loading process
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Table 2  Statistical of energy parameters of typical sample
under different loading rates

Pz 3t Agem FMENERE O HER ur vl
VI(KN/s) UNm)  US/Nm) UYNm) U U
0.01 7.20 517 2.03 072 028
0.05 9.34 7.37 1.97 079 021
0.10 10.54 8.62 1.92 0.82 0.18
0.50 11.66 9.90 176 085 0.15
1.00 12.39 10.75 164 087 0.3

o I U 5 T I 5 FEIR U IR S RE R U TR T
FPERNARRE U FERLAE U SIMEE 21 o¢ R h 48
W 6 Fras, AN NEGE G DL T S Re & i B
A B AFERLRE I L an 7R . 26, 7
R RVEH, (1) B NSRRI, AR
MAEEIRWIE K, MEGHERY = 0.01 kN/si, BEER
4720 N'm; v=0.05. 0.10. 0.50. 1.00 kN/sff, &
AER > B K T 29.72%- 46.39%- 61.94%. 72.08%:
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