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Creep Properties of Transversely Isotropic Slate under

Water-saturated and Dry Conditions

LI Jiangteng", CHANG Ruiqin, HUANG Minpeng
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Abstract:In order to study the effect of saturation on the creep characteristics of transversely isotropic
rock, creep experiments were conducted on transversely isotropic slate under saturated and dry state em-
ploying the RYL-600 microcomputer control rock rheometer by means of hierarchical incremental loading
method. Some conclusions are drawn from these experiments as follows: There are four deformation sta-
ges, 1. e., instantaneous elastic deformation stage, initial creep stage, constant creep stage and accelerated
creep stage, under water-saturated and dry conditions. The instantaneous elastic modulus of water-saturat-
ed slate samples is less than that of dry samples under the same loading condition. Creep rate is steady.
and there is no remarkable difference of the creep rate between water-saturated and the dry at low stress
level. However, creep rate increases rapidly with the increasing load, and there is the opposite situation in
two cases at high stress state level. The failure stress of water-saturated slate specimen is less than that of
dry slate samples, and failure stress curves both present U-shape with the increase of bedding angle.
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Fig. 1 Sample preparation schematic
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Tab.1 Slate sample parameters
B i J B A5

NGRS , . PR R
/mm /mm a/ (%)
1-7 51.49 100. 48 0 T4
1-8 50. 91 102. 14 7K
2-7 51.87 102. 86 e T
2-8 51.85 101. 37 Tk
3-7 51.23 101. 67 ” T4
3-8 50. 37 101.52 ’ 7K
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Fig. 2 Experimental device
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Tab.2 Creep test grouping
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EUE LRGN L e : ; . . - ; -
1-7 0 K 94. 97 15.30 25.51 35.74 45.91 56.12 66.32 —
1-8 + g 121. 29 15.30 25.51 35.74 45.91 56.12 66. 32 76.54
2-7 15 1K 57.66 15.30 25.51 35.74
2-8 v T 70.01 15. 30 25.51 35.74 45.91 — — —
3-7 90 K 91.99 15. 30 25.51 35.74 45.91 56.12 66.32 —
3-8 g 112. 27 15.30 25.51 35.74 45.91 56.12 66. 32 76. 54
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Fig. 3 Hierarchical load
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Tab.3 Axial strain under load status levels
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Fig. 4 Axial strain-time diagram Fig.5 Curves of total instantaneous

elastic axial strains-stress
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