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Application of neural network to settlement prediction of
soft soil foundation

L1 Zheng ,M EN G De-guang ,L | Bing-xin

(Hebei Normal University of Science & Technology , Qinhuangdao, Hebei 066004, China)

Abgtract : Soft soil itself has many characters,and the geotechnical settlement isalwaysone of the very
important problems. This paper provides a method for soft soil foundation desgn and construction through
the settlement prediction. Based on the artificial neural networks (ANN) theory ,by taking advantage of
ANN’ s self-organizing ,adaptive identifying , self-studying and being tolerant towards errors characteris
tics,through studies,training and tests of the sample data ,and back analysis parametersof soft soil foundar
tion ,the settlement prediction model is thus established by finite element method. The comparison of pre-
diction data and measured dataindicates that the model can make a preciseforecast ,and it isproved reason-
able and fead ble.

Key words: soft soil foundation; settlement prediction;artificial neural network ; back analysis of me-

chanical parameter
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Table 1 Comparison between test data and network output data
2 Ei/MPa 2 M1
Modul us of dasticity of 2™ foundation soil layer Poisoon’ s ratio of 2™ foundation il layer
| % | %
Test data Output data of network Relative error Test data Output data of network Relative error
3.4 3.052 -10.24 0.41 0.4352 6.15
3.5 3.099 - 11.46 0.42 0.441 0 5.00
3.1 3.102 0.06 0.45 0.442 0 -1.78
3.2 3.036 -5.13 0.42 0.429 6 2.29
3.0 3.052 1.73 0.44 0.4352 - 1.09
3.1 3.034 -2.13 0.42 0.429 3 2.21
3.2 3.213 0.41 0.45 0.449 3 -0.16
3.0 3.168 5.60 0.45 0.446 6 -0.76
3.2 2.982 -6.81 0.40 0.401 7 0.42
3.2 3.059 -4.41 0.42 0.4337 3.26
3 E2/MPa 3 M2
Modulus of elasticity of 3rd foundation il layer Poison’ s ratio of 3rd foundation soil layer
| % ! %
Test data Output data of network Relative error Test data Output data of network Relative error
3.8 3.562 - 6.26 0.43 0.4231 - 1.60
3.8 3.617 - 4.82 0.42 0.426 9 1.64
3.3 3.612 9.45 0.42 0.426 6 1.57
3.4 3.558 4.65 0.45 0.422 2 -6.18
3.4 3.549 4.38 0.43 0.422 6 -1.72
3.6 3.558 -1.17 0.45 0.4221 -6.20
3.7 3.804 2.81 0.44 0.436 1 - 0.89
3.7 3.732 0.86 0.44 0.4330 - 1.59
3.3 3.656 10.79 0.40 0.421 8 5.45
3.5 3.584 2.40 0.46 0.424 3 -7.76
1 ! BP
10 % , , wij T bi b
115.7427 -3.4123 -10.5084 - 12.8601 94.1787 -20.1741 - 18.3125
i =| - 47.2959 66.6238 -80.1407 18.166 9 35.890 3 63.475 7 54.792 O
20.571 0 49.007 1 58.241 3 50.976 7 - 52.550 7 66.684 6 - 66.074 2
0.0723 -0.0744 -0.528 ] b=[-17.1951 -15.4994 -6.8778 T,
_ 0.0248 -0.0420 0.034 3 0.916 9
' 0.0070 -0.0307 -0.4791 ° p=| 04111
-0.0644 -0.0091 -0.157 0. 801

0. 608
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Table 2 Measured sedimentation data of K270 + 100 section
. /d 190 244 261 284 331 372 409
me
/'m
Sedimentation val ue 0.095 0 0.100 8 0.104 8 0.1057 0.107 5 0.1109 0.112 6
3 BP ,
BP
Table 3 Comparison between trained BP network output BP
foundation parameters and test data
Iltem Ei/MPa [ E/MPa [ !
Test data 3.00 0.45 3.60 0.45 )
Output data 3.221 0.4490 3.884 0.4436 ,
| %Rdative error 7.37 -0.22 7.89 -1.42
3 ! BP
, 10 % ,
[ ]
K270 + 100 K270 + 220 [1] ) ) .
, K270 + 220 [J]. ,2003,30(10) :1163-1167.
2 . J]. ,1999,
K270 + 100 , (21 V]
20(2) :17-29.
K270 +100 ! [3] ThiamrSoon T,Inoue T,Seng-Lip L. Hyperbolic method for
) ) 4 consolidation analysis[J].Journa of Geotechnical Engineering,
5 4 5 , 1990, 117(11) :1723-1736.
, , BP [4] dew-Ann Tan. Vaidation of hyperbolic method for settlement
in clays with vertical drains[J]. Soils and Foundations,1995,
35(1) :101-113.
4 K270+ 100 (1)
. . . 5 , , .
Table 4 Sedimentation reduced value of K270 + 100 section 51
[J31. ,2000 ,21(3) :145-147.
/d /'m /'m
Time Measured sedimentation Computational sedimentation (6] ' ' (31
va ue of back analys's parameter ,2004 ,25(7) :1053-1058.
541 0.121 0.127 6 [7] , _
652 0.124 0.1298 [J]. ,2001 ,21(5) :369-374.
806 0.133 0.1321 (8]
1526 0.1380 [J31. ,2003 ,25(2) :117-120.
5 K270+ 220 [9] BP [J]
Table 5 Sedimentation reduced value of K270 + 220 section 12006 ,20(1) :17-28.
/d /m /'m [10] [M].
) Measured sedimentation Computational sedimentation .
Time value of back analys s parameter 2006:105-107.
608 0.113 0.116 4 (11] MATLAB [M].
719 0.115 0.118 3 1998 :56-64.
873 0.115 0.120 2 [12] -MATLAB [M].
1593 0.130 1 ,2003:270-272.
[13] [D].
3 2005 :27-41.



