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Creep Characteristics of Granite in Gagok Mine

Yong-Kyun Yoon, Byung-Chul Kim, Young-Do Jo

Abstract The time-dependent behaviour of rock is very important characteristics which can be utilized as basic input
data for underground mine design or in predicting a long-term stability of underground rock mass structures. In
this study, creep tests under uniaxial compression were carried out for the granite specimens sampled in Gagok
Mine. Burgers model, Griggs and Singh creep laws were used to simulate the measured creep strain. Through
comparing the measured creep behaviour with the approximated creep behaviors from Burgers model, Griggs and
Singh creep laws, it is shown that Griggs creep law results in the best approximation of granite in Gagok Mine.

Key words Time-dependent behaviour, Creep tests, Burgers model, Griggs creep law, Singh creep law
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Table 1. Material properties of granite specimens in Gagok

Mine

Property Value

Specific gravity 2.64
Absorption ratio (%) 0.13
Elastic wave P-wave 4,740
velocity (m/s) S-wave 3,500
Uniaxial compressive strength (MPa) 171
Young’s modulus (GPa) 38
Poisson’s ratio 0.24

Brazilian tensile strength (MPa) 12

v

(b) Creep strain-time curve

Fig. 2. Burgers model
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(a) A schematic diagram

Fig. 3. An apparatus for creep test(After 712
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Table 3. Creep constants for empirical creep laws
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Table 4. Rheological constants for Burgers model
Rheological constants
No. of
specimens By e Ey RS R?
(GPa) (10°GPa + day) (10°GPa) (10°GPa + day)
No. 1 44 8.36 1.84 0.105 0.975
No. 2 49 10.5 1.90 0.163 0.979
No. 3 50 9.4 2.20 0.080 0.984
No. 4 54 11.6 2.60 0.201 0.979
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