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Abstract : Application of piezoelectric sensors to detect structural damage due to seismic action on building structures is
investigated. Plate-type piezoelectric sensor was developed and proposed for this task. A film-type piezoelectric sheet was
attached on a steel plate and covered by a layer of glass. A special glue is used to fix the glass. This glue is a silicone that
requires the application of ultraviolet rays for its hardening. Then, the steel plate was set up at a steel column-beam joint of a
test specimen that was subjected to bending moment when test specimen is subjected to monotonic load and cyclic load. The
structural behavior of test specimen during cyclic loading was verified using a finite element model, and it was found good
agreement between both results on load-displacement characteristics. The cross section of steel elements (beam and column)
is a box section of 100 mm×100 mm with a thin of 6 mm. This steel section is specified by the Japanese Industrial Standards as
carbon steel square tube for general structure (STKR400). The column and beam elements are jointed perpendicularly using a
fillet welding. The resulting test specimen has a T shape. When large deformation occurs the glass plate of the sensor device
cracks and at that instant, the piezoelectric material emits a voltage signal which would be the indicator of a certain level of
deformation or damage. Applicability of this piezoelectric sensor to detect structural damages was verified; however, additional
analysis and experimental tests are required to establish standard parameters of the sensor system.
Keywords : piezoelectric sensor, static cyclic test, steel structure, seismic damages
Conference Title : ICERSSA 2019 : International Conference on Earthquake Resistant Structures and Seismic Analysis
Conference Location : Paris, France
Conference Dates : September 19-20, 2019

World Academy of Science, Engineering and Technology
International Journal of Structural and Construction Engineering

Vol:13, No:09, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 S
tr

uc
tu

ra
l a

nd
 C

on
st

ru
ct

io
n 

En
gi

ne
er

in
g 

Vo
l:1

3,
 N

o:
09

, 2
01

9 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

09
71

3.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(09) 2019 1

https://publications.waset.org/abstracts/109713.pdf

