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Evaluation of Liquefaction Potential
Using Artificial Neural Network

S. M. Haeri F M. Karimi
Associate Professor Ph.D. Student
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Abstract

[ e e A
' Finding a reliable method for prediction of liquefaction potential in saturated :

: sandy soils is the main subject of this paper. The earthquake magnitude, hori-
! zontal peak acceleration, total and effective stresses, modified SPT value and
| fines contect of the soil under consideration, , are assumed as six parameters
| which have effect on liquefaction potential.

! The informations containing such parameters from places where liquefaction
i damages have been observed from different parts of the world have been gath-
! ered. In order to prnd find relationship between liquefaction potential and the
I effective parameters, artificial neural network has been used. In this research,
\ liquefaction potential has been considered as a continuous parameter. The re-
! sults of this study show that artificial neural network is capable of predicting
| liquefaction potentail as a continuous parameter. Also in this research, the data
! from Astaneh, Iran (liquefaction site during Manjil Earthquake, 1990) has been
! processed by artificial neural network to predict the ground surface damage as-
1 sociated with the liquefaction.
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CHIBAKENCHUBU -1980
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IMPERIAL VALLEY -1979
200 | 660 | 7250 | 51.00 | 728 | 060 | 2500 | 0.90 | 0.84
MIYAGIKEN-OKI-1978
3.00 6.70 118.70 66.70 15.99 0.10 0.00 0.20 0.25
4.00 6.70 80.40 41.20 17.81 0.12 12.00 0.20 0.20
5.00 6.70 111.80 77.50 17.81 0.14 3.00 0.20 0.18
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33.00 7.50 99.00 67.50 7.28 0.15 1.00 0.90 0.82
MINO- OWARI -1891
34.00 7.90 130.50 81.40 14.43 0.32 5.00 0.90 0.77
KANTO-1923
35.00 7.90 141.30 102.00 1.30 0.20 14.00 0.70 0.79
36.00 7.90 71.60 69.70 3.51 0.20 22.00 0.70 0.83
TOCKACHI OKI- 1968
37.00 7.90 74.60 45.10 9.49 0.20 20.00 0.90 0.76
TOHNANKAI-1944
38.00 8.00 64.70 35.30 2.08 0.20 27.00 0.90 0.94
39.00 8.00 50.00 45.10 3.77 0.20 30.00 0.90 0.84
ALASKTOHNAA-1964
40.00 [ 830 | 5690 | 53.00 ] 12.74 ] 0.16 10.00 0.90 0.90
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CHIBAKENCHUBU(1980)
1.00 6.10 ; 247.20 } 105.90 | 4.42 ] 0.10 ] 27.00 ] 0.20 1 -0.31
IMPRIAL VALLEY(1979)
2.00 6.60 72.50 ] 51.00 ] 56.16 ] 0.60 [ 11.00 [ 0.20 l -29
MIYAGIKEN- OKI( 20/2/1978)
3.00 6.70 61.80 34.30 7.93 0.12 5.00 0.70 0.66
4.00 6.70 80.40 47.10 20.54 0.12 0.00 0.20 0.26
5.00 6.70 59.80 56.90 18.98 0.14 5.00 0.20 0.27
6.00 6.70 61.80 41.20 25.61 0.12 7.00 0.20 0.08
7.00 6.70 93.20 68.70 14.17 0.14 20.00 0.20 0.12
FUKUI (1948)
8.00 7.30 141.30 70.60 45.11 0.35 2.00 0.20 -0.03
9.00 7.30 128.50 63.80 32.76 0.40 0.00 0.50 0.33
MIYAGIKEN-0KI ( 12/6/1978 )
10.00 7.40 61.80 38.30 38.48 0.32 4.00 0.20 0.26
11.00 7.40 80.40 47.10 20.54 024 .| 0.00 0.70 0.62
12.00 7.40 80.40 41.20 15.99 0.24 12.00 0.70 0.60
13.00 7.40 111.80 77.50 14.82 0.24 10.00 0.50 0.50
1400 | 740 | 10300 | 8340 | 1287 | 024 | 500 | 070 | 062
GUATEMALA (1976)
1500 | 750 | 7260 | 2840 | 1274 | 014 [ 300 | 09 | 019
NIIGATA( 1964)
16.00 ] 7.50 1 111.80 [ 65.70 | 4355 1 0.16 1 0.00 1 0.20 ! -0.03
(1¥53) wbue]
17.00 7.50 117.00 76.50 5.72 0.15 50.00 0.20 0.12
18.00 7.50 90.00 63.00 7.54 0.15 1.00 0.70 0.84
19.00 7.50 99.00 67.50 3.64 0.15 60.00 0.20 0.09
20.00 7.50 90.00 63.00 8.84 0.15 1.00 0.70 0.80
21.00 7.50 99.00 67.50 15.21 0.15 2.00 0.70 0.58
22.00 7.50 99.00 67.50 11.05 0.15 5.00 0.70 0.66
MINO-OWARI (1891)
23.00 ] 7.90 [ 122.60 1 93.20 | 1339 | 020 { 1000 | 070 | 0.59
KANTO (1923)
2400 [ 790 | 149.10 | 100.10 | 260 [ 020 | 3300 | 050 | 048
TOHACHI-OKI (1968)
25.00 7.90 111.80 72.60 43.03 0.23 5.00 0.20 0.13
26.00 7.90 74.60 41.20 11.83 0.23 5.00 0.90 0.95
TOHNANKALI (1944)
2700 | 800 | 8930 | 5980 | 1352 | 020 [ 1000 [ 0% | 076
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