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Hello, my name is Kyan Yang. I’m studying at National Experimental High School
(NEHS). I have been doing science fair since | was in fifth grade, and till now I still have
the passion to do science fair. 1 want to continue to do this in the future; I believe that
even though our knowledge might not be enough to change the world, we still can
improve our lives by using scientific methods as well as finding new discoveries. Taiwan
is located where many earthquakes occur, so the study of earthquakes is extremely
important for our country, and that is why we are doing this research on earthquake; we

want to apply our abilities into this to help our home.

I like to see phenomenon from the perspective of science because that is the only
reliable reason to explain things in my opinion. Besides studying science, | also enjoy

hiking to challenge my limitations and jogging to maintain fit and healthy.
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Abstract

Taiwan is located on the pacific seismic belt, 80% of the strong-motion earthquakes occur
here, therefore the structural health monitoring system (SHM) is extremely critical.

This research aims to solve boundary and scale effect of Experimental Modal Analysis and
the limitations of visual inspection. Based on the Operational Modal Analysis, thereby developing a
fast, convenient and accurate structural monitoring system.

A seismogram is utilized to measure the velocity signal of structures. By applying the partial
detrend and outlier trimming algorithm to process the signal, and applying Multiscale Symbolic
Entropy (MSSE) proposed by Lo et al (2015), which evaluates the entropy over scales, the model of
the structure under healthy condition can be built. After an earthquake occurs, by using the same
method as stated to conduct measurements, analyzing the multiscale entropy model, and comparing
whether the model is similar, an examination of the structural damage may be done.

After the measurements of five stations on two bridges, in total of 19 times within a year, then
apply the signal pre-processing. Lastly, utilizes MSSE to calculate the entropy of different scales.
The trends of the same station have high consistency, proving that it is suitable for SHM.

Areas of application, this method does not require a long time to complete, only needs few
times of experiments to make sure the consistency of the measure for building the healthy model,
and another few times after earthquake, then the method can determine if the structure is affected by

the earthquake.
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