Hans Journal of Civil Engineering =R T#Z, 2019, 8(3), 560-567 Hans X
Published Online May 2019 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2019.83066

Application of Nonlinear Decision Method
Based on Attractor Characteristic Quantity
in Time Series of Dam Displacement
Monitoring Data

Chengzhi Zheng, Jie Yang, Fei Tong, Lin Cheng

State Key Laboratory Base of Eco-Hydraulic Engineering in Arid Area, Xi’an University of Technology, Xi’an
Shaanxi

Email: 290717462@qq.com

Received: Apr. 22”d, 2019; accepted: May 7th, 2019; published: May 14th, 2019

Abstract

Because of the noise of dam displacement monitoring data, a non-linear judgment method based
on attractor characteristic is introduced to solve the accuracy of non-linear judgment under high
noise level. In this paper, the test performance of two kinds of nonlinear chaotic time series, Lo-
renz equation and Henon map, is compared and analyzed when the time inversion irreversibility
and attractor characteristic are used as feature statistics respectively under different noise dis-
turbances. It is considered that the surrogate data method with Hurst exponent as the non-linear
characteristic shows strong robustness. It is applied to the time series of displacement monitoring
data of three dam observation points in practical engineering. The results show that the dis-
placement time series of dam monitoring data presents the characteristics of non-linear change.
This lays the foundation for analyzing the change of dam structure and grasping the operation
state of the dam in time.
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Table 1. The test results of nonlinear chaotic time series under different noise levels
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Figure 1. Nonlinear testing of chaotic time series with hurst index (The linear representation of the original sequence of the
Hurst index)
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Figure 2. Layout of deformation monitoring for a dam
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Figure 3. Time series of displacement monitoring data of PP2, PP3 and PP4 measuring points
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Table 2. The nonlinear test results on time series of displacement monitoring data
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Figure 4. Nonlinear testing of chaotic time series with hurst index (The linear representation of the original sequence of the
Hurst index)
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