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Prediction m odel of sand liquefaction based on
chaos optin ization neural networks

TAN Q irwen' > YN Guang i, WEI Zuo-an

(1 College of Resource and Environm ental Southw est of Science& Technobgy University M anyang 62101Q China
2 College of Resources and Env iom ental Sciences Chongqing U niversity Chongqing 400044 China)

Abstract Based on the research of BP neural nework and chaos optin izatbn algorithm, a new hybrid optin ization
model is presented Thismodel ntegrates chaos optin ization algorithm w ith BP akoritm, which notonly has a BP
algorithm’ s quick bcal search capability but also can converge strongly to the global optinal result by using he
chaos optm ization” s gbbal search character The ntegrated optin izatbn model is app lied to predict sand lique fac-
ton n practice The results show that it is an effective and feasbk method to predict sand lguefaction and can
quick ly converge to the gbbal optmal result
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Table 1 sanples of sand liquefactbn prediction m odel
1 L /km /d,, fn d,/m Nes. s dg C, Ta/o,
1 7 76. 8 0.5 1L 70 3 0 166 1. 65 Q0 10 0
2 7 822 1. 10 6 30 9 0. 14 2. 80 0
3 7 91. 0 0. 70 2 30 1 0. 07 4. 00 Q 10 0
4 7 68. 6 1. 09 4 15 5 0. 41 2.90 Q 10 0
5 7 92.0 0. 60 1 80 2 0. 22 220 Q 10 0
6 7 71. 0 0. 85 1 80 2 Q0 145 8 50 0 089 0
7 7 78. 6 0. 76 3 90 5 0. 09 3.77 0
8 7 80. 2 1. 40 2 30 2 0. 19 1. 90 Q0 80 0
9 7 71. 0 1. 60 2 10 8 0. 19 216 Q 07 0
10 8 116. 6 1. 12 9 22 12 Q0 105 2. 00 Q 225 0
11 8 117. 4 3.20 7 20 8 Q134 223 Q 172 0
12 8 44. 2 310 4 30 15 0. 25 2. 38 Q0 147 1
13 8 25.0 310 9 30 51 0. 32 2. 46 Q0 184 1
14 8 116. 8 3.00 510 9 0. 20 2.38 Q0 159 0
15 8 47.0 2. 00 3 46 8 0. 31 242 0 163 1
16 9 14. 0 4. 90 9 38 61 0. 16 2.25 0 318 1
17 9 1L 0 4. 50 4 50 22 0. 16 2.76 Q0 248 1
18 9 14. 0 5. 00 13 52 64 0. 13 2. 00 Q0 34 1
19 7 81. 2 L. 25 1 80 4 0 11 2. 00 Q0 08 0
20 7 81. 8 L. 25 4 30 7 0. 17 2. 00 Q0 10 0
21 7 80. 8 L. 10 3 30 7 0. 17 1. 70 Q 10 0
22 7 81. 0 L. 20 2 30 6 0. 16 1. 89 Q0 09 0
23 8 70. 9 2. 30 12 3 13 0. 30 2.43 0 203 1
24 8 387 L. 10 L 30 15 0. 18 2.76 Q14 1
25 9 9. 60 3.50 8 35 31 0. 21 3.15 Q0 347 1
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Table2 Traning results of COBP model and BP neural ne ork
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1
BP Q0356 0 0473 0 034 0 0313 0 0651 O 0034 @ 0672 0.001 O 0264 0034 @ 0177 09387 O 9954 0.0173 O 9459 Q 9951 Q 9712 Q 9986

COBP

0

0

0

Q 0021

0

Q 0006 0

Q 0009

0

Q 0003 O 0003 Q9982 0 9997 0.0018 O 9978 O 9999

1

Q 9997




¢ 116 18

2, OBP 102 y x x :
BP ,
10.0 i -
Q0L 100 : « 98T ' " [||||‘. h |||| IW u l| '| |
= s l\ iy Hnllfl
4 ) 0. 01 ﬂg 96 F“ |’ ‘ l| J ||H } |i
10~ 40 - BP ~ aak l l
| ’ 92 : : : :
Q 009998, Q 009235 0 20 40 - 60 80 100
k)¢
0. 00967202 Ll
(2)COBP 4 COBP 100
7 , Fig 4 Tranng erors of COBP model br 100 tm es operaton
COBP s BP
3
3 , COBP
3 BP 3
Tablk 3 Predicted results from different alorithm s and m easurem en ts
BP 23 19 20 21 22 23 24 25
3 1 0 0 0 0 1 1 1
’ BP 0.0501 0.0094 0.0082 0 0035 0 8124 08195 0. 9907
’ ’ COBP 0 0 0 0 064 08472 1
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