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EXPERIMENTAL STUDY ON CREEP BEHAVIORS OF GREENSCHIST
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Abstract: The biaxial compression creep tests on greenschist specimens from auxiliary tunnel of Jinping Il
Hydropower Station were carried out. There were many kinds of loading paths and many different stress levels in
the tests. The one-dimensional Burgers model was developed into biaxial compression state. And the creep
parameters of greenschist under biaxial compression were determined by Burgers model. The results show that the
loading path has important effect on the axial and lateral creep laws. If the axial and lateral loads are exerted
simultaneously with fixed ratio, the axial and lateral strains will ascend with increasing axial and lateral stresses.
But if the axial load is exerted gradually with fixed lateral stress, the lateral strain will descend with increasing
axial stresses. The comparison between Burgers model and experimental curves shows that Burgers model is
applicable for determining the viscoelastic rheological parameters of greenschist. These parameters are helpful for
the design of deep cavern of Jinping Il Hydropower Station.
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Table 1 Experimental groups

B Sk maE AR BRI XBE X )

ETR= /KN /kN /(mmX mmXmm)
1 T 4457 223.1 99.5X97.7X102.0
2* T 397.8 199.4 102.9X103.1X103.3
3 T 149.9 100.5 101.1X103.9X 103.3
4 T 4476 104.7 102.5%102.9X 100.9
5 T 397.1 100.5 102.9103.0X 100.9
6" T 445.4 112.4 99.7X98.9X101.6
7* T 4475 150.1 102.9X102.6X102.2
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Fig.3 Creep testing curves of specimen #1
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Fig.4 Creep testing curves of specimen #2
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Table 2 Rheological values of specimens #1 and #2

AN e TR o1/MPa o/MPa N A pe ] AR ue
11.32 5.76 169 32
22.46 11.30 87 25
1#
33.65 16.87 79 7
44,76 22.39 78 4
10.02 5.11 92 22
19.94 10.06 87 18
o
29.86 15.00 79 —45
39.78 19.94 78 —50
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Fig.5 Creep testing curves of specimen #3 with constant o,
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Fig.6 Creep testing curves of specimen #4 with constant o,
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Table 3 Rheological values of specimens #4

oi/MPa o,/MPa ) AR e ) ) AR /e
14.99 10.05 211 13
2491 10.25 208 —30
34.85 10.46 92 —32
44.74 10.46 88 —44
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Fig.7 Creep testing curves of specimen #5
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Fig.8 Creep testing curves of specimen #6
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Fig.9 Creep testing curves of specimen #7
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o1 (o] K G; m G, m *ﬁ;%
/MPa  /MPa /GPa /GPa /(GPa-+h) [/GPa /(GPa-+h) %\

1132 57 732 157 4.498.0 23.8 14.4 0.933
2246 11.30 1110 238 18353.0 93.1 262.0 0.958
33.65 16.87 1494 320 30337.6 152.6 284.4 0.959

4476 2239 19.06 4.09 277250 2118 207.7 0.952
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