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Abstract There is a clear effect of hydro-mechanical path on the deformation of swelling rock. For the deformation

behavior of compacted swelling rock under soaking — cyclicing loading and unloading 1D swelling-eirculating

compression tests were conducted on Yanji swelling rock with different initial water content. On the basis of

compression—rebound curves after swelling Compression index swelling index and their difference were obtained

and the accumulative total and residual deformation rates were proposed to measure the deformation characteristics

under cycling loading and unloading. The study results show that there is a significant negative liner relationship

between the swelling ratio and the initial water content. The slope of loading and unloading curve is smaller with the

increasing cycles and the area of hysteresis loop decreases gradually. The compression index swelling index and

their difference increase with the growing cycles. The more the number of cycles the less the total and residual

deformation and the accumulative total and residual deformation increase firstly then tend to be stable. The
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smaller the initial water content the larger the compression index and swelling index and the more the
accumulative total and residual deformation. The mechanical properties of specimens with different initial water
content will be enhanced and normalized by the cycling loading and unloading process.
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Table 1 Basic physical properties and mineral compositions of tested soils

1%
Pd . w 1% e 1% w,1%
w/%  [gecm™ ' r 1% w,1% pglgrem™  8,/% * A, ;
200 1.67 272 256 158 206 1.72 54 140 049 139 23.0 52 3.1 235 452

28.1 1.48 2.79 34.8 19.4 24.9 1.58 64 20.6 0.31 11.1 293 4.8 — 32.0 339
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Curves of expansion ratio vs overburden pressure
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Table 2 Fitting results of relationships

between expansion ratio and time

wy /% A 1o p R?
12.0 20.868 12.391 2.101 0.989
16.0 16.643 22.248 1.980 0.995
20.0 11.023 97.984 1.303 0.998
23.0 5.739 106.198 1.171 0.994
20.0 14.902 13.104 1.607 0.996
24.0 12.804 26.567 1.414 0.997
28.0 8.610 54.461 0.926 0.995
31.0 5.306 67.563 0.898 0.996
( 2 o
( Pejon et al. 2002;
2008) .
(2004) . (2008)  Villar et al.
(2008)
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Fig. 2 Relationship between expansion ratio
and initial water content
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Fig. 3 Circulating compression—rebound curves of yellow-brown mudstone

a. 12.0%; b. 16.0%; c. 20. 0%, d. 23.0%
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Fig. 4 Circulating compression-rebound curves of magenta mudstone

a. 20. 0%; b. 24.0%; c. 28.0%; d. 31. 0%
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Fig. 5 Void ratio changes during the whole test process
a. . b.
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Table 3 Compression index C, swelling index C; and the difference AC
C, C, AC
wo /% © a=1  n=2  n=3 =4 n=1  n=2 =3 n=4 a=1 =2  n=3
12.0 0.971 0.168 0.109  0.077 0.067 0.066  0.045 0.040  0.039  0.043 0.032  0.027
16.0 0.902 0.144  0.105 0.078 0.068 0.063 0.046  0.041 0.040  0.043 0.032  0.027
20.0 0.804 0.111 0.093 0.074  0.068 0.054 0.044 0.041 0.041 0.039  0.030  0.027
23.0 0.719 0.082  0.079 0.070  0.067 0.045 0.042  0.041 0.041 0.034  0.029 0.026
20.0 1.168 0.178 0.112  0.080  0.071 0.074  0.051 0.046  0.044 0.038  0.028 0.025
24.0 1.126 0.157 0.108 0.077 0.069 0.069 0.049  0.045 0.043 0.039  0.028 0.025
28.0 1.039 0.126  0.099 0.074  0.068 0.061 0.047  0.043 0.042 0.038  0.027 0.025
31.0 0.979 0.113 0.087 0.070  0.065 0.057 0.047  0.043 0.043 0.030  0.023 0.022
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Table 4 Accumulative total deformation rate ¢ and accumulative residual deformation rate 5
¢1% n/%
1%

n=1 n=2 n=3 n=4 n=1 n=2 n=3 n=4
12.0 23.52 24.40 24.88 25.09 38.01 59.35 64.48 65.87
16.0 20.91 21.76 22.30 22.54 33.44 53.26 58.99 60.42
20.0 17.13 17.89 18.36 18.57 26.76 43.47 47.94 48.77
23.0 13.33 14.09 14.60 14.74 18.31 28.23 31.67 32.52
20.0 21.46 21.74 21.87 21.95 36.55 56.80 61.49 62.30
24.0 20.09 20.44 20.61 20.71 35.74 55.22 59.56 60.19
28.0 16.89 17.41 17.52 17.62 28.43 46.48 51.46 52.22
31.0 14.75 15.04 15.11 15.20 25.55 40.68 45.11 45.79
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