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Abstract: In order to study the influence of the net mean stress on the permeability coefficient of unsaturated remolded loess,
an indirect method is used to predict the permeability coefficient through the generalized soil water characteristic curve which
involves the effect of net mean stress on SWCC. To get the generalized soil water characteristic curve, four triaxial contraction
tests are conducted for remolded loess samples by increasing matrix suction step by step and controlling the net mean stress as
constant. Based on the measured generalized soil water characteristic curve, the Van Genuchten model for predicting the
permeability coefficient of unsaturated soil is used. The permeability coefficient of every matrix suction under different net
mean stresses is calculated. The results show that the permeability coefficient of unsaturated remolded loess decreases
nonlinearly with the increase of the matrix suction in the semi-log coordinates. Under the same matrix suction, the smaller the
net mean stress, the greater the permeability coefficient. The results may provide a useful basis for the deformation of high
embankment and rainfall infiltration of slope stability evaluation in loess regions.
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Table 1 Physical parameters of Q; loess
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Table 2 Test schemes of generalized SWCC
p/kPa LR 77 s/kPa
10 20 50 100 150 200 250 300 350 400 450
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Table 3 Volumetric water contents of corresponding suctions under

different net mean stresses

J/kPa 1 3t Pam p=10 p=50 p=100 p=150
Puim kPa kPa kPa kPa
0 0 34.53 33.63 32.97 31.56
20 0.18 33.45 32.53 31.69 30.68
50 0.40 32.57 31.76 30.88 30.00
100 0.69 29.72 28.96 28.04 27.14
150 0.91 28.17 27.55 26.63 25.64
200 1.09 27.14 26.53 25.66 24.30
250 1.24 26.39 25.73 24.91 23.65
300 1.38 25.73 25.02 24.32 23.05
350 1.49 25.27 24.51 23.60 22.63
400 1.60 25.00 24.28 23.44 —
450 1.69 24.75 23.98 — —
361 —a— p=10kPa
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Fig. 1 SWCCs under different net mean stresses
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Table 4 Fitting parameters of generalized SWCC

plkPa 9 /% 0. /% a b R
10 34.53 20.99 69.04 1.68 0.997
50 33.63 19.17 70.93 1.59 0.996
100 32.97 16.50 64.43 1.47 0.995
150 31.56 15.76 76.21 1.54 0.998
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Fig. 4 Calculated permeability coefficients under different net
mean stresses
ME 4 FTRAE Y, AR L 205 R B T
JIEE AN IAN o X PR O HE BN A g, MR
BT SLER AR, T o5 KLE LR (i sh =
], PEKGETBNFLBRSS, AR R S8



)1 BN, A& PR AN IR VB K R AT R 55
=5 FEBAFHR DT EWR DX RAEKER
Table 5 Permeability coefficients of corresponding suctions under different net mean stresses
J=t p=10 kPa p =50 kPa p =100 kPa p=150 kPa
. s k. (0), s k. (0), s k. (0), s k. (0),
l /kPa /(107em-s™) /kPa /(107cm-s™) /kPa /(107em-s™) /kPa /(107em-s™)
1 15 11.490 12 10.393 9 9.205 9 8.115
2 36 9.739 30 8.688 23 7.542 22 6.750
3 48 7.988 40 6.982 31 5.880 30 5.384
4 58 6.787 49 5.867 39 4.865 37 4.511
5 68 5.743 57 4914 46 4.022 43 3.770
6 77 4.825 66 4.088 54 3.307 50 3.132
7 86 4.018 75 3.372 61 2.698 57 2.579
8 96 3.312 84 2.753 70 2.180 64 2.103
9 107 2.698 94 2.221 79 1.742 71 1.695
10 118 2.167 104 1.766 88 1.373 79 1.347
11 130 1.712 116 1.382 99 1.065 38 1.053
12 143 1.328 129 1.061 112 0.811 99 0.807
13 158 1.006 144 0.796 125 0.604 110 0.605
14 175 0.741 161 0.580 141 0.437 124 0.441
15 195 0.528 179 0.408 160 0.306 134 0.310
16 220 0.359 203 0.274 183 0.205 153 0.207
17 249 0.230 236 0.173 212 0.129 183 0.129
18 287 0.135 276 0.100 248 0.075 213 0.074
19 337 0.068 329 0.050 296 0.037 255 0.037
20 408 0.025 405 0.018 361 0.013 315 0.013
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