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Methods for determining long-term strength of rock based on iso-strain
rate creep curves
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Abstract; Long-term strength is one of important properties to predict the long-term stability for rock engineering.
New methods for determining the long-term strength that could be called limit strain method and inflection point
method were proposed based on the isostrain-rate creep curve. To verify these methods, the traditional tests and
muti-stage creep tests were carried out to analyze the creep behavior of greenschist in Jinping II hydropower station.
On the basis of the tests and proposed methods, the long-term strength under different confining pressure were
obtained. Combining with the creep curves, the value of limit strain and stability time of deformation were also
obtained in the solving process of long-term strength. The research results show that: the long-term strength can be
determined by these two methods and the results meet the empirical value. The ratio of long-term strength and
instantaneous strength were 66.9% (uniaxial) , 68.0% ( confining pressure 10 MPa) , 79.6% ( confining pressure
40 MPa). Therefore, the two proposed methods are reasonable and the ratio of long-term strength and instantaneous
strength increases with the increasing of the confining pressure, and the confining pressure is one of the important
aspects that influence the long-term strength.
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Fig.2 Complete creep curve of uniaxial mutistage creep tests
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Fig.3 Complete creep curve (confining pressure: 10 MPa)
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Fig.4 Complete creep curve (confining pressure: 40 MPa)
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Tab.2  Creep stain and average creep strain rate of multistage

creep tests with confining pressure
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Fig.5 Relationship between average creep rate and stress of
uniaxial multi-stage creep tests
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Fig.6 Relationship between average creep rate and stress

(confining pressure; 10 MPa)
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Fig.7 Relationship between average creep rate and stress
(confining pressure: 40 MPa)
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Fig.9 Isostrain-rate creep curve (10 MPa)

130

(142 0.029%/h—0.000 1%/h -

1201 s 0.0000m 2 K28
110} .

100
90
g}
70}
60

% J1/MPa

%0 0.I60 0.165 0.7I0 0.’75 O.SIO 0.I85 0.190 0.I95
JAE/107

10 HRIHEARMEL (HR5H)

Fig.10 Isostrain-rate creep curve (uniaxial)
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Fig.14 Long-term strength determined by limit strain method
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