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Table 1 Volume water content data corresponding to various suctions K
/kPa
/m 1 2 5 9 12 15 20 30 40 60 80 100 200 300 500 1000
1.93 44.5 43.7 43.2 40.4 37.8 34.9 29.7 23.8 17.2 15.0 13.1 11.9 10.4 10.2 10.0 9.7
3.80 47.1 46.3 45.9 44.3 42.8 41.6 39.8 36.0 33.0 29.2 27.2 26.5 20.6 19.0 15.6 14.1
5.75 44.6 43.6 43.3 41.8 40.3 38.4 35.8 28.7 23.5 18.5 15.6 17.3 10.7 9.8 8.1 7.2
7.05 52.0 51.5 51.3 49.9 48.2 47.0 44.2 35.2 28.3 22.0 15.5 13.5 10.4 9.7 8.4 7.6
8.94 46.2 46.1 46.3 45.5 4.1 42.5 39.7 33.9 29.9 26.1 24 .4 24.3 19.8 16.6 16.1 14.3
10.85 43.1 43.0 43.5 41.6 39.7 38.7 35.4 31.4 27.8 24.1 21.9 20.6 17.6 16.5 15.9 15.4
12.84 39.8 39.6 39.7 38.5 36.5 33.6 29.5 27.1 24.7 22.9 21.6 18.2 16.9 15.7 14.5 13.3
14.80 42.7 42.6 42.7 42.1 41.2 40.3 38.8 35.8 33.0 29.3 26.9 26.6 23.7 20.7 19.2 16.6
16.97 33.6 33.9 34.1 33.6 33.3 32.6 31.2 28.3 25.5 22.2 20.6 19.1 15.1 14.1 13.0 12.1
18.60 25.5 25.4 25.4 25.2 24.8 24.6 24.3 24.0 23.6 23.2 22.8 22.4 21.4 20.7 19.6 18.0
20.66 34.1 34.1 33.9 33.8 33.3 32.9 32.2 30.6 29.6 27.6 26.3 25.2 21.3 20.5 18.2 16.2
23.30 42.7 43.0 43.3 43.8 43.3 42.9 42.1 38.3 33.2 27.1 24 .4 22.8 19.2 18.8 16.8 14.9
25.40 35.4 35.5 35.1 35.7 35.5 35.1 34.4 33.2 31.7 29.0 26.6 26.4 20.8 20.0 16.6 13.9
27.75 40.0 40.0 39.7 39.5 39.2 39.1 38.8 37.4 36.5 34.9 33.3 31.4 23.4 18.6 16.5 15.3
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Table 2 The suction data predicted
/kPa
/m 1 2 5 9 12 15 20 30 40 60 80 100 200 300 500 1000
3.80 1.0 2.0 5.1 9.2 12.6 15.3 20.4 31.0 41.3 61.1 80.8 102.1 201.5 300.0 497.6 940.8
575 0.8 1.8 4.7 84 105 143 19.1 27.4 36.8 57.9 77.7 95.4 196.5 298.7 503.3 942.7
8.94 1.0 2.1 5.2 9.3 12.6 15.5 20.6 31.3 41.4 61.1 81.3 102.3 201.6 302.0 499.3 939.8
12.84 0.9 2.0 5.1 9.0 12.1 15.2 20.3 30.1 40.5 60.2 81.1 101.3  200.0 300.8 500.0 941.0
14.80 1.0 22 54 98 13.8 16.0 21.3 33.5 44.1 62.8 8.8 105.7 204.4 303.0 496.3 938.7
18.60 1.2 2.4 5.7 10.3 15.7 16.6 22.1 36.1 47.4 64.6 84.7 110.3 207.8 303.0 492.7 938.6
20.66 1.1 23 55 101 148 162 21.6 34.8 457 63.8 83.4 107.9 206.3 302.5 493.8 939.0
23.30 1.0 2.2 5.4 9.8 13.6 15.9 21.2 33.2 43.6 62.6 82.4 104.7 204.0 304.0 497.5 938.3
25.40 1.1 2.3 5.4 10.0 14.6 16.1 21.4 34.6 45.5 63.7 82.9 107.3 206.3 302.1 493.7 940.3
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Table 3 The suction data predicted
/m 1 2 5 9 12 15 20 30 40 60 80 100 200 300 500 1000
3.80 0.4 2.0 5.1 9.4 13.0 15.4 20.9 31.5 41.5 62.1 79.4  102.4 202.8 299.8 496.3 968.4
5.75 0.3 1.7 4.5 8.3 10.6 14.2 18.6 27.9 37.5 57.7 78.9 95.7 196.4 297.0 500.4 971.0
8.94 0.4 2.0 5.1 9.3 12.8 15.5 20.7 31.5 41.3 61.6 80.0 101.8 201.9 301.1 497.8 968.5
12.84 0.4 2.0 5.1 9.3 12.6 15.4 20.7 31.0 41.2 60.8 80.4 102.6 201.0 301.8 499.2 968.6
14.80 0.4 2.2 5.5 10.1 14.3 16.3 22.1 33.8 43.9 64.5 80.4 105.6 206.4 303.4 496.5 966.5
18.60 0.5 2.4 6.0 11.0 16.9 17.5 24.4 37.1 47.4 68.0 80.5 112.1 211.8 305.1 494.2 964.7
20.66 0.5 2.3 5.7 10.6 15.6 16.8 23.2 35.5 45.7 66.6 80.3 108.5 209.7 303.9 493.6 965.6
23.30 0.4 2.2 5.5 10.1 13.9 16.2 21.7 33.4 435 64.3 81.0 104.1 207.0 304.3 495.7 966.5
25.40 0.4 2.3 5.7 10.5 15.4 16.7 22.9 35.2 45.5 66.7 80.1 107.4  210.0 303.4 492.9 965.7
4
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Table 4 The suction data predicted
/m 1 2 5 9 12 15 20 30 40 60 80 100 200 300 500 1000
3.80 0.2 1.5 4.4 9.7 4.5 15.5 21.1 31.2 41.1 62.1 78.0 101.6 201.4 298.0 496.0 974.6
5.75 0.2 1.4 4.2 9.2 4.0 15.0 19.3 29.4 39.0 58.9 80.0 97.5 198.8 299.3 499.1 975.2
8.94 0.2 1.5 4.4 9.6 4.4 15.5 20.7 31.2  40.8 61.3 78.8 100.4 199.8 298.7 496.8 974.9
12.84 0.2 1.6 4.5 9.9 4.5 15.7 21.2 31.3 41.3 61.2 79.8 103.1 200.7 302.0 499.1 974.1
14.80 0.2 1.6 4.5 10.0 4.7 15.9 21.7 32.3 42.0 63.4 77.8 102.3 201.6 298.3 494.9 974.5
18.60 0.2 1.7 4.6 10.3 5.2 16.1 23.5 33.7 43.4 65.6 75.4  106.9 202.9 296.0 496.0 974.7
20.66 0.2 1.6 4.5 10.1 4.9 16.0 22.4 33.0 42.7 64.7 76.4 104.0 202.7 296.7 493.7 974.6
23.30 0.2 1.6 4.5 10.0 4.5 15.8 21.2 31.9 41.8 63.3 78.7 100.6 202.4 299.5 494.5 974.4
25.40 0.2 1.6 4.4 10.1 4.8 15.8 22.0 32.6 42.3 64.8 76.2  102.3 202.8 295.7 492.6 974.8
3 4 2 3
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Table 5 The suctions predicted by the neural net method compared with that by the soil-water characteristic curve method

/kPa

1 2 5 9 12 15 20 30 40 60 80 100 200 300 500 1000
04 20 5.1 93 128 155 20.7 31.5 41.3 61.6 80.0 101.8 201.9 301.1 497.8 968.5
2.58 2.60 2.61 2.80 3.20 3.70 5.10 10.20 17.70 32.40 43.70 44.50 110.20 240.60 275.50 465.80
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Abstract Because direct measurement of suction is costly time consuming and difficult generally suction is indirectly
found with soil-water characteristic curve thus the precision is not good enough. In order to solve the problem the
artificial neural network method and partial experimental data water content and suction are used as input patterns to
train and predict corresponding parameters with network parameter. The results show that the method is very effective and

is a powerful tool for engineering application.
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