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Discrimination Model and Application of Sand Liquefaction
N =1 =2 1 w2 1 2 2
ez, THRE, FaMm, & ok, B &£, K o, w5 £

(L hE— R M A TRRABRA ], BRPY P42 710000
2. IR SGEPHAIERE, IR R 250104)

i E: RS EMIRE S TR, SRR AR XS P TSR E R A EEE L 5
WEHLER S e, EE 30 AP R AL BIEREAS BNk TR Bk A /S e S R ) s AL A WA ) AR R
5 SVM 75 AL BB RLF BP 85 AL BRI HE AT T X Ee e #r . S5 SRR BH . LSSVM A i PSO Fik A
S 052 TE AL S50 323. 125 247 535, AZZ%0k 1. 015 053 246 5. X T 15 41l ZkEA, PSO — LSSVM #b + i
ALH FIBLRYFN SVM b 1= YAk F AR T8 [ 5 i %6 S 100% , BP D 4 i Ak 20 IR R Bl R AER %k 93.3% 5 X F 5
HIMAFEA, PSO — LSSVM b -+ Ak H1 5 A A BN HE A 325 100% , 17 SVM BD -3 A6 5SS 50 T BP A -+ 3 £k 1)
SRS RIT ARG 2R R 80% 5 FE B WIIRAD IR AL T A, PSO — LSSVM Rb 4 i £ J4 3 AR 76 5L O v (%) T A 2
1 (= = I 5 NN /L R w1 e D R = E 7= A

KPR RLTRERE; IRl b wdl; B

mESHES . TU43S SEARERS: A STEHS . 1005-8249 (2024) 03-0050-05

DOI. 10.19860/j.cnki.issn1005— 8249.2024.03.011

YI Xiaoli', WANG Zhenjun’, HOU Xiangyang' , HUI Bing’, SUN Wei', ZHANG Xu®, MIAO Xin’

LTD. , Xi’an 710000, China;
2. Shandong Transportation Institute, Jinan 250104, China)

Abstract: The liquefaction of sand soil causes the bearing capacity of the foundation to decrease. Reasonable judgment of the
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degree of sand liquefaction is of great significance to prevent and control disasters such as foundation subsidence. Drawing on
machine learning methods, 30 sets of sand liquefaction data samples were selected to establish a sand liquefaction discrimination
model improved by particle swarm optimization algorithm, and compared with SVM and BP sand liquefaction discrimination model.
The results show that the LSSVM model is optimized by the PSO algorithm and determines the regularization parameter to be
323. 125 247 535 and the kernel parameter to be 1. 015 053 246 5. For 15 sets of training samples, the PSO — LSSVM sand
liquefaction discrimination model and SVM sand liquefaction discrimination model have a return accuracy of 100% , and the BP
sand liquefaction discrimination model has a return accuracy of 93.3%. For the five groups of test samples, the prediction accuracy
of the PSO — LSSVM sand liquefaction discrimination model was 100% , while the prediction accuracy of the SVM sand liquefaction
discrimination model and the BP sand liquefaction discrimination model was 80% . In the prediction of sand liquefaction in the
Yellow River Basin, the PSO — LSSVM sand liquefaction discrimination model has higher prediction accuracy and can guide
engineering and technical personnel to predict the state of sand and formulate prevention and control measures.
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Fig. 1 Technical roadmap for establishing PSO — LSSVM model
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Table 1 Wide database parameter range

gx/mm o x,  x3/mox, /7 xsg/m oxg x7/° xg/km ?ﬁ/{i;ﬁé

1 0.17 1.65 0.50 3 .70 0.10 7 76.8 0
2 0.14 280 1.10 9 6.30 0.11 7 82.2 0
3 0.07 4.00 0.70 1 2.30 0.10 7 91.0 0
4 0.41 2.90 1.09 5 415 0.10 7 68. 6 0
5 0.22 220 0.60 2 1.80 0.10 7 92.0 0
6 0.15 850 0.85 2 1.80 0.09 7 71.0 0
7 0.09 3.77 0.76 5 3.90 0.11 7 8.6 0
8§ 0.19 1.9 1.40 2 2.30 0.80 7 90.2 0
9 0.19 216 1.60 8 2.10 0.07 8 71.0 0
10 0.11 2.00 1.12 12 9.22 0.23 8§ 116.6 0
11 0.13 2.23 3.20 8 7.20 0.17 8 117.4 0
12 0.25 2.38 3.10 15 4.30 0.15 8 44.2 1
13 0.32 2.46 3.10 51 9.30 0.18 8 250 1
14 0.20 2.38 3.00 9 510 0.16 8 116.8 0
15 0.31 2.42 2.00 8 3.46 0.16 8 47.0 1
16 0.16 2.25 4.90 61 9.38 0.32 9 14.0 1
17 0.16 2.76 4.50 22 4.50 0.25 9 11.0 1
18 0.13 2.00 500 64 13.52 0.34 9 14.0 1
19 0.11 2.00 1.25 4 1.80 0.08 7 81.2 0
20 0.17 2.00 1.25 7 430 0.10 7 81.8 0
21 0.18 2.32 0.57 7 .57 0.10 7 90.3 0
22 0.12 2,25 1.32 10 8.97 0.18 8§ 98.5 0
23 0.17 2.34 4.12 34 6.76 0.37 8 12.8 1
24 0.12 2.25 5.15 57 10.25 0.37 8 12.3 1
25 0.17 2.02 0.51 10 1.49 0.17 7 521 0
26 0.28 2.72 3.42 46 8.70 0.15 8 32.0 1
27 0.15 2.15 1.17 14 852 0.22 8 102.4 0
28 0.24 2.42 2.82 11 507 0.12 8 98.2 0
29 0.11 3.20 0.57 8 3.46 0.14 7 10.2 0
30 0.18 2.52 3.50 20 4.72 0.27 7 13.1 1
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Table 2 Regression results of sand liquefaction model

) PSO - LSSVM SVM #i # BP A

WEORIE eowmwie wmoum pol
1 0 0 0 0
2 0 0 0 0
3 0 0 0 0
4 0 0 0 0
5 0 0 0 0
6 0 0 0 0
7 0 0 0 0
8 0 0 0 1
9 0 0 0 0
10 0 0 0 0
11 0 0 0 0
12 1 1 1 1
13 1 1 1 1
14 0 0 0 0
15 1 1 1 1
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Table 3 Prediction results of sand liquefaction model
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16 1 1 1 1
17 1 1 1 1
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19 0 0 0 0
20 0 0 0 1
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Table 4 Prediction results of sand liquefaction model
applied in the Yellow River Basin
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