%36% %5 EHAFE TEFIR Vol. 36 No.5
2019 % 9 A Journal of Architecture and Civil Engineering Sept. 2019

XEHES:1673-2049(2019)05-0071-09

ok B AL A At S T R S 43 B 5

wAM, & )'lﬁl,g”%/?ﬁl Mk, E B
CRHEE TR AR S TR S Lk A I 4300705
2. AL K 2 i}iﬁ?ﬁ%%l‘%ﬂ%%&,ﬁ}ut I 430079)

FE Ao R o5 #H A b S Moo 32 08 JE 8w 4 B AL 4R R A R R R SCIE Y B A AR

HAE B RS A BAT R IE , B BAT DR o WG P AR N B gm P B TR S R A & B R 3R B AT B AR
BHE 4—??1’-‘wlwﬁi%*ié’#’jﬁé'hﬁl"“"”% JE s R G B TR R B8 L BEAT N 0k 4 B R R IR A Y
BAF R R B R R AR B R B E RS M (MEEMD) R 4 69 7T 37 4) 4 #f i
Fep FABESREGHME, /] F%%’Tm/ﬁl\,/ﬁ‘ MEEMD 4-##% , ?%—%"]frﬁﬁ’ﬁ AmEZmEREZALESE 1
ANERBMBLESHRERTSHEORLEPFREZAD . REHBRRREIN R SGHEZRRERFR
£ X JE I AF 5k A 4 & B R 47 MEEMD 4 #% , 7 f%&“jﬁ/\ﬂmkﬁm}aﬁ M 52 HL B R £ R

B R EROE RBBEGIEY B . R A LY IE S+ MR ok o R Wk ok et
Yo — M ST skt R R AR A 5 ok A 5 AR R SR A B R R A B LA K

4+5}—L7ff"ib+”,‘ MPBEBEXESB .
KR R AR Nk \ﬁiﬁr BAWMERLTHEZERS B REZL
FESES:TU3LY X FRERD A

Research on Deflection Temperature Effect Separation in Beidou

Monitoring of Long-span Cable-stayed Bridge
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Abstract: Aiming at the separation of deflection temperature effect in Beidou monitoring of long-
span cable-stayed bridges, the periodic characteristic of deflection data was used to carry out
waveform continuation at the beginning and the end of deflection data respectively. The high-
amplitude vehicle deflection was removed from the wavelet details after wavelet decomposition
and the residual components were gotten. The pre-denoising deflection was obtained by
reconstruction of the residual components and wavelet coefficients. The deflection date could be
denoised precisely by wavelet decomposition of pre-denoising deflection. After denoising
deflection, it could be decomposed by the modified ensemble empirical mode decomposition
(MEEMD) because of the fine characteristic that suppressed the mode aliasing in the
decomposition process. After MEEMD decomposition, the first half cycle of daily temperature

difference and annual temperature difference effect was symmetrically replaced to obtain high
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precision daily temperature difference and annual temperature difference effect. Finally, the

residual components of denoising deflection after eliminating high precision daily temperature

difference and annual temperature difference effect were decomposed again by MEEMD. The

trend part was long-term deflection, thus the gradual separation of the daily temperature

difference effect, the annual temperature difference effect and the long-term deflection were

realized. The results show that the denoising algorithms of waveform continuation -+ pre-

denoising + wavelet decomposition is more accurate than the traditional single denoising

algorithm. The temperature effect separation algorithm can achieve accurate separation of each

periodic component of the deflection temperature effect and it is suitable for deflection

temperature effect separation for Beidou monitoring of long-span cable-stayed bridge.

Key words: waveform continuation; wavelet decomposition; MEEMD; temperature effect
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Fig.3 Total Deflection and Components
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