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Strain Prediction and Analysis of Bridge SHM Based on ARIMA-BP Neural Network Model

QIU Zhuo', HU Qiongging', WU Weibin', ZHONG Jufang®’, WAN Ling'"*
(1. Jiangxi Transportation Research Institute Co. ,Ltd. s Nanchang 330200, Chinaj;
2. College of Civil Engineering, Nanchang Hangkong University, Nanchang 330063, Chinaj;
3. School of Architectural Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: The strain monitoring data of bridge structure health monitoring has strong tendency and randomness, in order to improve the pre-
diction accuracy of the data, the traditional single autoregressive integral moving average model (ARIMA) and BP neural network prediction
model are weighted and combined, and the two methods are applied to the prediction of the strain monitoring data recorded by the bridge struc-
tural health monitoring system of a river crossing bridge in Jiangxi Province. The results show that when the first mock exam is used alone, the
BP neural network has better prediction effect than the ARIMA model. The prediction accuracy of weighted and combined models are better
than that of single model, and the difference between the sum of squares error (SSE) of weighted model and combined model with BP neural
network model is the largest, up to 50. 23% and 49. 87 % respectively. By comparing the error indexes of the weighted model and the combined
model, it is concluded that the prediction accuracy of the two prediction models is very close. The error envelope range of single prediction mod-
el is larger than that of the other two models, and the total error sum of ARIMA model is about 50 pe. the total error sum of BP neural network
model is about 30 pe, the total error sum of the weighted model is about 21. 09 pe, the total error sum of the combined model is about 20. 97 pe.
After analysis, both the weighted prediction model and the combined prediction model can predict the SHM strain of the bridge.

Keywords: structural health monitoring(SHM) ; auto-regressive integrated moving average( ARIMA) ; back-propagation network; weight predic-

tion; combined forecasting
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