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Table 1 Parameters for the analysis model
P-wave velocity Cp (m°s™) 4382
Density o (kg'm™) 2500
Elastic modulus E (GPa) 40
Poisson’s ratio v 0.25
Average compressive strength S, (MPa) 50
Average tensile strength S, (MPa) 4
Fracture energy Gy (Pa*m) 0
Coefficient of uniformity m 5, 50 and o©
Q valuc” 100
Time step At (ps) 0.02
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Table 2  Analysis models under dynamic loading

Modcl I;::cglll::: Pecak pressure Rising time tg Decay time t,,
(em) (MPa) (ps) (us)

Type | 20 20 1 50

Type Il 30 1 18 1 70

Type IlI 40 16 1 90

Type IV 50 ‘ 14 1 (o
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Fig.3  Pressure-time curves for incident stress waves
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Numerical approach for strain rate dependency on the
dynamic tensile strength of rock

Sang Ho Cho’, Sayaka Nohara', and Katsuhiko Kaneko

From previous research , it was revealed that the inhomogeneity of rock is a factor causing the difference
of the dynamic and static strength in tension. It is, however, insufficient to verify the reason why the dynamic
tensile strength increases with incrcasing rate of strain. In this study, to investigate the strain rate dependency
of dynamic tensilc strength, the fracture processes for varying strain rate with changing the length of
specimen and loading conditions were conducted. From these analyses, it can be concluded that the dynamic
tensile strengths increase in increasing local strain rate at fracture plance and the strength increase causes
apparent strain rate dependency of the strength. The cocfficient increase of uniformity stimulates the
reduction of strain rate dependency, i.e., the strain rate dependency of dynamic tensile strength is caused by
inhomogeneity of rock. To discuss the fracture formation for various strain rates, fracture process and
principal stress field in the specimen at a high and low strain rate were analyzed. The higher strain rate
gencrated a large number of microcracks, but the formation of fracture plane is interfered by the interaction of
microcracks. In conclusion, the dynamic tensile strength increase at a high strain rate is caused by the crack
arrest due to the generation of a large number of short microcracks.
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