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Abstract The foundation settlement is a nonlinear dynamic system development process, and based on the fact, the"self-memorization

rinciple of the dynamic system" is introduced to predict the soft soil foundation settlement accurately. Taking a nonlinear ordina
P P y Yy P y g ry

differential equation derived from the bilateral difference principle as a dynamic kernel, a soft soil foundation settlement based self—

memorization model is constructed and applied to the Shanfen Expressway soft foundation settlement prediction. It is shown that with the

introduction of the self—-memorization principle, the soft soil foundation settlement prediction can be improved in the accuracy and the

range of applications, which provides a new way to predict the soft soil foundation settlement.

Keywords soft soil foundation settlement; prediction; self-memorization principle; data-hased mechanistic modeling; dynamic system
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Fig. 1 Block diagrams of the application of the
prediction based on the soft soil foundation
settlement self-memorization method
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Table 1 Monitoring data and fitted values of section settlement in Shanfen Expressway K16+805 sections
P mE/d SEE/mm LA E/mm A AR R 25/% J75 M/ SN/ mm A/ mm A AR 2 /%
1 20 423.9 16 170 952.6 951.7737 -0.09
2 30 538.7 17 180 961.6 963.3473 0.18
3 40 579.6 18 190 983.5 972.1565 -1.15
4 50 595.5 19 200 985.5 991.4513 0.60
5 60 639.4 20 210 988.5 992.0495 0.36
6 70 672.3 21 220 995.5 1000.8470 0.54
7 80 710.2 710.0748 -0.02 22 230 999.5 1006.2030 0.67
8 90 739.2 745.9591 0.91 23 240 1006.5 1002.8130 -0.37
9 100 785.0 783.8016 0.15 24 250 1016.5 1013.4050 -0.30
10 110 816.0 816.0565 0.01 25 260 1021.4 1022.3040 0.09
11 120 859.9 850.0541 -1.15 26 270 1025.4 1027.7410 0.23
12 130 886.8 882.7479 -0.46 27 280 1030.4 1034.5160 0.40
13 140 906.7 914.5178 0.86 28 290 1045.4 1038.4270 -0.67
14 150 919.7 923.7205 0.44 29 300 1048.4 1046.4850 -0.18
15 160 944.6 939.7501 -0.51 30 310 1055.4 1054.1520 -0.12
x2 ilin=iEL K K16+805 B EmiL XL NER Bid [2 8] |
TR R 74 B T 45 "(1?'
1100 t .
Table 2 Measured values of section settlement of Shanfen 1090 - e
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32 330 1065.4 1068.3703 0.28 1069.1 0.35
33 340 1070.3 1070.2990 0.10 1070.3 0.00 B3 TNMESHICIZERUEKEBIDIZEBTNE R
34 350 10763 10763006 0.06 10742 -0.20 Fig. 3 Comparison between measured values and predictive
35 360 10813 1081.2999  -0.01 1081.2 001 values based on the self-memorization model
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39 400 10963 1099.5870 030 10943  -0.18 AR FIOR 22N T 825 T 0.1%, 5 B A S50 45% . M
2 [l 3 BRI il 2 5 LA it 2k T i 22 i %) H R LR
1200 S o 2 DA o 2 T 26 LT R A DL L ST
1000 | Wwﬂ FEH, o B TR A A2 G R R T B B R
- S 5 = =
200 r.,,ﬁ" W BB AR S A2 4 b b R DT R T ) TR PR T 2
E . ey " -
E T (2) CHER[151TH = &3k 5t K16+805 Wi i 3 o0 T B
] )L - ) NP N v § NN
& O —— A HEAT T 4007 B, 25 4 06 (6 1 E2 450 80 g T 45 L 3 Xt
= a00ff —— & fH YR DL AR SCEY A 1012 P A58 7 480G R0 T 6o E e
200} M AR AETE Jr i,
%% 60 100 140 180 220 260 300 5 &g

B2 silfEEEIZERMSERE

fif i) /d

Fig. 2 Comparison between measured values and fitted

values based on the self-memorization model
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