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One-dimensional swelling-compression characteristics of Jingmen
weak expansive soil under different compactnesses
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Abstract: In order to investigate the volume change behaviour of compacted expansive soil, the one-dimensional swelling-
compression tests are carried out for Jingmen weak expansive soil associated with six different compactnesses. Based on the results
of one-dimensional nonloaded swelling tests, a time-swelling formula is presented which can fit the tested time-swelling curve
satisfactorily with the physically meaningful parameters. Furthermore, the time-swelling curve can be characterized as three segments
divided by a method presented. On the other hand, the results of the one-dimensional compression tests are used to investigate the
interactive relationship between consolidation yield stress, compression index C. swelling index C;, swell pressure and sample
compactness, soil structure, swelling potential, void ratio in detail. The test results show that the volume change of compacted
expansive soil is the consequence of the effects coupled moisture, external load, and swelling potential. And the volume change
depends heavily on the hydro-mechanical path.
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Fig.1 Plasticity chart
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Table 1 Controlling indices of sample preparation

st e S g Vel T Ptk %
/% / (g/em?) /%
95 1.77 17.0
90 1.67 17.0
85 1.58 17.0
80 1.49 17.0
75 1.40 17.0
70 1.30 17.0
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Fig.2 Sampling apparatus and mould
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Table 2 Physical properties and volume parameters
after sample preparation

BIRERSZRE W B R SERRRSERE WORIE
/% /mm Jem® /g /% /%
95 20365 61.09 126414  95.09 8597  0.538
90 20325 6097 119390  89.99 7397  0.625
85 20270 60.80 112428 8497 6413 0.721
80 20220 60.65 105.613  80.01 5587  0.828
75 20.190 60.56 98.988  75.11 4883  0.947
70 20.145 6043 92.080  70.02 4248  1.088
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Table 3 Results of non-loading swelling tests

Vil AR T IR/ %

/ min 95% 90% 85% 80% 75% 70%
0 0.00 0.00 0.00 0.00 0.00 0.00
5 2.36 3.15 3.45 5.04 6.04 3.72
10 3.58 4.62 4.98 6.33 7.92 5.91
20 4.86 6.25 6.71 8.51 10.30 6.80
30 5.89 7.68 8.24 10.24 10.92 6.90
60 8.40 11.27 11.64 12.93 11.43 7.05
112 1139 1542 1523 1356  11.60 7.14
290 17.55 19.74 16.04 13.89 11.84 7.25
918 23.68 20.64 16.32 14.10 12.03 7.40
1254 24.02 20.76 16.37 14.16 12.08 7.44
1631 2422 2085 1642 1420 1211 7.49
2353 24.39 20.95 16.48 14.27 12.17 7.52
2744 2445 2100 1652 1429 1219 7.55
3075 24.49 21.02 16.53 14.32 12.21 7.56
3799 2451 21.08 16.56 14.34 12.23 7.57
4155 24.55 21.10 16.57 1435 12.24 7.59
4397 24.55 21.11 16.58 14.37 12.26 7.59
5332 24.60 21.15 16.60 14.40 12.28 7.62
5745 24.61 21.16 16.62 14.40 12.29 7.62

R4 ERBEBIKGRE SRR YE S A RS 5
Table 4 Physical properties and volume parameters
after non-loading swelling tests

TR e S P [E053 PRREZIK R L [ 7] Sy

/% / mm /% /%

95 25.376 24.61 0.949 34.90
90 24.625 21.16 0.998 36.68
85 23.638 16.62 1.020 37.50
80 23.131 14.40 1.110 40.80
75 22,671 12.29 1.205 44.29
70 21.680 7.62 1.261 46.35
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Fig.4 Time-swelling curves
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Table 5 Formula parameters of time-swelling curves

WREESE A o )
/% /% r / min K
95 25.98 0.887 121.77 0.995
90 2148 0.993 46.66 0.995
85 16.72 1.064 2537 0.992
80 14.41 1.016 1150 0.993
75 12.18 1151 5.23 0.998
70 747 1574 482 0.993

o HIFEHSIE 90% i 2k

<~ A1=21.48%, iy =46.66 min, p = 0.4
— = A,=2148%, to=46.66 min, p =0.7
—— A,=21.48%, t, = 46.66 min, p = 0.993
—-= A,=21.48%, ty=46.66 min, p=1.3
—or A1 =21.48%, t = 46.66 min, p =
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Fig.5 Parameter analysis for formula
of time-swelling curves
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Fig.6 Three segments of time-swelling curve
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Table 6 Results of one-dimensional compression tests

B AU ) AR SR B LBR EE
/ kPa 95%  90% 85% 80%  75%  10%
0.0 0949 0998 1.020 1.110 1.205 1.261
12.5 0.937 0983 1.013 1.097 1.184 1.244
25.0 0921 0963 1.000 1.072 1.147 1.195
50.0 0.887 0.924 0966 1.021 1.067 1.087
100.0 0.834 0.864 0.897 0.939 0972 0.985
200.0 0.769 0.791 0.817 0.849 0.866 0.869
400.0 0.700  0.714 0.738 0.757 0.760  0.761
200.0 0.711  0.726  0.748 0.767 0.771  0.771
100.0 0.731  0.745 0.766  0.784 0.789  0.789
50.0 0.752  0.767 0.785 0.803 0.809 0.809
100.0 0.746  0.760 0.780 0.798 0.803  0.803
200.0 0.729 0.742  0.763 0.782 0.786 0.786
400.0 0.697 0.710 0.732  0.750 0.752  0.752
800.0 0.628 0.641 0.657 0.666 0.662 0.664
1 600.0 0.567 0.577 0.587 0.590 0.585 0.587
3200.0 0.503  0.509 0517 0.514 0.510 0.511
4000.0 0.485 0490 0497 0493 0489 0.490
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Fig.7 One-dimensional compression curves
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Table 7 Values of consolidation yield stress, compression

index, swelling index and swelling pressure

IR

(]

45wk
FEATHT FEARFREL RIBR %L % )
VA CJCe
FLBR L Ce. Cs / kPa
/kPa

95
90
85
80
75
70

0.949 55.0 02193  0.0586  0.267 1662.5
0.998 51.7 02339  0.0593 0254 7544
1.020 49.1 02500 0.0526 0210 4277
1.110 458 02790  0.0519  0.186  209.3
1.205 344 02999  0.0550 0.183 107.7
1.261 24.8 03054 0.0533  0.175  46.9

B 7(c) o R4 2k A 400 kPa 1 2%—F n 2% ]
W, HEEBIRE (R C, ) FoR a3
PERIR AN BT L, 6 bl Fe s B R R
WEBARPRZENAK, £ 0.051 9~0.059 3 [0 (A
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Hs SERZIK - RT3 K P 52 I g I ey &g
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