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Application of GASVM-ARMA model based on wavelet
transform in deformation prediction of deep foundation pit
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(1. School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, Fujian, P. R. China;
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Abstract: In order to improve the accuracy of deformation prediction during construction of deep foundation
pits, this paper proposes a support vector machine with genetic algorithm optimized parameters (GASVM) and
autoregressive moving average (ARMA) model based on wavelet transform decomposition and reconstruction.
This paper uses GASVM model to make one-step prediction and multi-step rolling prediction for trend items
after wavelet decomposition, utilizing ARMA model to predict random items accordingly, and to sum the
predicted values to get the final prediction result. Finally, taking a deep foundation pit of a subway station as a

case, the prediction and analysis of the deep horizontal displacement of the supporting piles at the three
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monitoring points are obtained, and the short-term prediction value of one-step prediction and the medium- and

long-term prediction value of multi-step rolling prediction are obtained. The predicted value of the GASVM

model is used for comparison. The results show that the combined model in this paper effectively reduces the

predictive error, and has achieved satisfactory results in both short-term and medium- and long-term estimations.

Keywords: time series forecast; deep foundation pit deformation; wavelet transform; support vector machine;

genetic algorithm ; autoregressive moving average model
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WA HSE/  — BT WA 2B 2L
JF5 mm W/mm  XFER2E/% W/mm o XFERZE/ %
81 14. 354 14.418 0.45 14. 180 —1.21
82 14. 389 14.439 0.35 14.149 —1.67
83 14. 429 14. 463 0.24 14.124 —2.11
84 14. 474 14.491 0.12 14.129 —2.38
85 14. 524 14.518 —0.04 14.121 —2.78
86 14. 581 14. 547 —0.23 14.074 —3.47
87 14. 621 14.579 —0.29 14.052 —3.89
88 14. 642 14. 605 —0.26 14. 049 —4.05
89 14. 658 14. 624 —0.23 14.092 —3.86
90 14. 662 14.639 —0.16 14.037 —4.26
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Table 2 Comparison of measured and predicted values of deep horizontal displacement of monitoring point ZQT-9
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fi#%/mm % 1/mm 21/% 1/mm 22/% % 2/mm #3/% % 2/mm Z4/%

81 14. 550 14.616 0.45 14. 378 —1.18 14.298 —1.73 14. 354 —1.35
82 14.760 14. 641 —0.81 14. 351 —2.77 14.418 —2.32 14. 308 —3.06
83 14. 320 14.417 0.67 14.078 —1.69 14.312 —0.06 14.453 0.93
84 14. 320 14. 297 —0.16 13.935 —2.69 14.522 1.41 14. 251 —0.48
85 14. 330 14. 147 —1.28 13.749 —4.06 14.428 0.68 14.482 1.06
86 14.010 14.127 0.83 13. 654 —2.54 14. 379 2.63 14.400 2.78
87 15. 040 14. 864 —1.17 14.337 —4.67 14. 398 —4.27 14. 330 —4.72
88 14. 560 14.571 0.08 14.015 —3.74 14. 364 —1.35 14.420 —0.96
89 15.070 15.109 0.26 14.577 —3.27 14. 656 —2.75 14.453 —4.10
90 14. 560 14. 501 —0.41 13. 899 —4.54 14. 242 —2.19 14.453 —0.73
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with the predicted value of different prediction models and
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