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Creep constitutive relationship of lu gray granite under high
temperature and three-dimensional stress
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Abstract: By use of the 20 MN servo-controlled triaxial rock testing machine with high temperature and high pressure in China
University of Mining and Technology, an experimental study is carried out on creep properties of large size granite specimens
of ®200 mm X400 mm with temperature up to 600°C and axial stress up to 175 MPa. Through the analysis of experimental
data, it is discovered that hydrostatic stress can cause creep formulation of lu gray granite. A constitutive equation of
stable-state creep rate considering hydrostatic stress is thus proposed. The creep constitutive equation parameters of lu gray
granite 4;, 4>, A Q, m, n are obtained. It is discovered that the creep properties caused by hydrostatic stress are the same as
those caused by the differential stress in lu gray granite. It can also be divided into three stages: transient creep, stable-state
creep and accerlerating creep. The creep formulation of lu gray granite is a function of temperature, differential stress and
hydrostatic stress. Increase of temperature, differential stress and hydrostatic stress can accerlerate the creep formulation of lu
gray granite.
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Fig. 1 20 MN servo-controlled triaxial rock testing machine with

high temperature and high pressure
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Fig. 2 Chamber with high temperature and pressure
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Table 1 Creep results of lu gray granite under high temperature

JP5 HiE/MPa [ FE/MPa Hg/C I AR I 17)/Min I I i 22/ %o AT %0 ARAIRAEZE/(10%s )
1 75 75 300 248 3.329 0.835 1.868
2 100 100 400 2796 2.469 0.762 1.896
3 125 125 500 5782 4.558 0.872 2.125
4 175 125 500 694 5.147 0.319 12.798
5 125 125 600 259 6.339 0.356 4.606
6 94 75 300 3253 2.015 1.775 3.438
7 100 100 400 5456 1.832 0.355 1.855
8 125 100 400 3179 2.780 0.517 4.190
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Fig. 3 Variation of axial strain with time for lu gray granite
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Fig. 4 Variation of axial strain with time for lu gray granite
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