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Effects of Strain Rate and Water Saturation on the Tensile Strength of Rocks
Woo-Jin Jung

Abstract Hopkinson’s effect tests were carried out for various strain rates on three different types of rock in both
saturated and dry states in order to examine the effects of strain rate and water saturation on tensile strength. The
tensile strength increased with the increase of the strain rate not only in dry state but also in saturated state. It
was also especially recognizable that the dynamic tensile strength of rock in the dry state was proportional to
approximately a one-third multiple of strain rate no matter what the type of rock. It was found that water saturation
decreased tensile strength in the dry state of sandstone and tuff, both with high porosity, but no significant difference
could be recognized between the dry and the saturated states of granite, which has a low porosity of 0.49%.

Key words Rock, Tensile strength, Dynamic load, Strain rate, Water saturation
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Table 1. Physical properties of rock samples
Diameter[mm] Length[mm)] . Water | Density P‘WaYe Fracture | Young’s
Porosity velocity |toughness| modulus
Sample content p
. . . . [%] o Jom’ Co Kic E
Static | Dynamic Static Dynamic [%] [g/em’] [km/s] |[MPam'?]| [GPa]
Kimachi sandstone | 60 20 31.9~41.8 | 240~480 16.54 9.89 2.00 2.71 0.90 6.5
Tage tuff 60 20 29.0~37.2 | 240~480 | 28.79 17.35 1.76 2.38 0.84 4.5
Inada granite 60 20 29.7~31.6 | 240~480 0.49 0.31 2.58 3.95 1.99 56.8
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Fig. 1. Schematic diagram of Hopkinson’s effect test
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Fig. 2. Effect of shock absorber on the displacement velocity
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