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Wavelet analysis of monitoring dam settlement considering
effects of meteorological factors

ZHANG Qi-wei', YUAN Hong-hu?>, WANG Zhi-yin®, ZHU Hong-xue’, GONG Xiao-ming'

(1. Beijing Municipal Institute of Hydraulic Engineering Planning Design and Research, Beijing 100044, China;
2. Beijing Key Laboratory of Urban Oil and Gas Distribution Technology, China University of Petroleum, Beijing 102249, China)

Abstract: The monitoring data of dam settlement are usually disturbed by uncertain factors and meteorological factors such as
temperature, air humidity and light intensity. In order to remove those factors, a new method of wavelet analysis considering the
effects of meteorological factors for dam settlement is proposed. Firstly, the functional relation between the monitoring data and the
meteorological factors is established. And then based on the functional relation, the effects of meteorological factors on the
monitoring data of dam settlement can be removed. Finally, based on the de-noising process of monitoring data by wavelet analysis, a
dam settlement curve that is close to the practical situation can be obtained, which can provide dam stability evaluation with scientific
basis. The results show that the new method of wavelet analysis considering the effects of meteorological factors is better than the
method of direct wavelet analysis; and it can effectively remove noise signal caused by meteorological factors and other uncertain
factors; and the dam settlement processed in this method agrees well with the numerical simulation results; and it has better feasibility
and practical application value.
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Table 1 Temperature, air humidity and light
intensity in Aug. 18

I i)

/h-min

8:30 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00

WEE/C 25 27 28 28 30 30 30 29 29 29
WE/% 80 70 60 60 50 50 48 60 60 60
Jts® 01 01 02 02 03 03 04 04 05 05
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Table 2 Vertical displacements at measuring point
No. 4 in Aug. 18

(mm)
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Fig.1 Vertical displacements at measuring point
No. 4 in Aug. 18
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Table 3 Temperature, air humidity and light
intensity in Aug. 19

I [
. 830 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00
/h-min

WEE/C 25 28 29 30 30 30 28 28 30 29
WEE/% 84 72 64 60 55 60 68 64 62 60
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Table 4 Vertical displacements at measuring point
No. 4 in Aug. 19
(mm)
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/h-min
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Fig.2 Vertical displacements at measuring point
No. 4 in Aug. 19
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Fig.3 Comparison of vertical displacements acquired by
numerical simulation and de-noising processing
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