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Estimation of Displacement Responses from the Measured Dynamic Strain
Signals Using Mode Decomposition Technique

2179 ghr B R g e
Kim, Sung Wan Chang, Sung Jin Kim, Nam Sik
ABSTRACT

In this study, a method predicting the displacement responseof structures from the measured dynamic strain
signal is proposed by using a mode decomposition technique. Dynamic loadings including wind and seismic
loadings could be exerted to the bridge. In order to examine the bridge stability against these dynamic
loadings, the prediction of displacement response is very important to evaluate bridge stability. Because it may
be not easy for the displacement response to be acquired directly on site, an indirect method to predict the
displacement response is needed. Thus, as an alternative for predicting the displacement response indirectly,
the conversion of the measured strain signal into the displacement response is suggested, while the measured
strain signal can be obtained using fiber optic Bragg-grating (FBG) sensors. To overcome such a problem, a
mode decomposition technique was used in this study. The measured strain signal is decomposed into each
modal component by using the empirical mode decomposition(EMD) as one of mode decomposition
techniques. Then, the decomposed strain signals on each modal component are transformed into the modal
displacement components. And the corresponding mode shapes can be also estimated by using the proper
orthogonal decomposition(POD) from the measured strain signal. Thus, total displacement response could be
predicted from combining the modal displacement components.

of we] FRAFE ot 5 Qi WSlSHE F4Y Dot ek e} ARALeIA ] AUF W SHEA

olste] Ho]d H(transient signal)

f2
o] tJx ¥ 7h|g}E Image Processing

E-mail : faithdlen@pusan.ac.kr
TEL : (051)510-2189 FAX : (051)513-9596
e 34k o 5

!

109



Fe A7t St glom, &S of

A 3]

i+

Techniques< A}

el

Els

A3t 7ol A4? Hr) &

Q79w AN Qe

-
L

A% 745

=

9]

oji

o

=
=
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(FBG:fiber optic Bragg-grating sensor)
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2.1 EMD(Empirical Mode Decomposition)
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2.2 POD(Proper Orthogonal Decomposition)
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Measuring Dynamic Strains
£(x,t)
¥

Empirical Mode Decomposition(EMD) of
Measured Dynamic Strains

s(x)=Xe;(x)+r,

Y ¥
Estimation of Shape Functions .
at Dominant Vibration Modes N Calculating Curvature Fugcn((;(nst )at Each Mode
i
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Calculating Modal Displacement Functions
Vi (x,1) = [Tk (x,t)dxdx
¥

Estimating Displacement Response
v(x,t) =3v;(x1)
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