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A Study on Serviceability of PVDF Piezoelectric Sensor
for Efficient Vehicle Detection
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Abstract Among the various sensors for measuring traffic, PVDF (polyvinylidene fluoride) piezoelectric sensors are
used to classify vehicles because they can detect the axle of the vehicle. Piezoelectric sensors are embedded in road
pavements and are always exposed to traffic loads and environmental loads. Therefore, the life expectancy is very
short, less than 6 years. Traffic control is essential for reinstallation and data collection is interrupted during the failure
period. The lifespan will increase if the sensor installation depth is increased. In this study, the sensor signal output
was analyzed with a variable depth of sensor installation to verify the possibility of deeper installation. Furthermore,
various parameters, such as the weight and speed, were analyzed. The wheel load is applied using APT. As a result,
the MSI BL sensor output signal is higher than 100mV when installed at 3cm, which is reliable. If the location of
the sensor is deeper in the pavement, the expected lifetime of the sensor is also increased. On the other hand, the
MSI cable was found to be less than 100mV at the shallowest depth of lcm, making it impossible for field
applications.
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Fig. 1. Sensor installation plan
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Table 1. Condition for sensor installation

' Installation Width Cutting Sensor

Location Depth (cm) Depth Tyne
(cm) (em) P

Piezo A-1 1.0 2.0 2.0 BL Class [

Piezo A-2 2.0 2.0 3.0 BL Class [

Piezo A-3 3.0 2.0 4.0 BL Class [
1.0

Piezo B 2.0 1.0 40 MSI cable
3.0 (3-row)
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Table 2. APT operation plan
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Fig. 3. Piezo spiral wrapped coaxial cable
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Fig. 4. Plot of 3-row parallel piezo cable
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Fig. 7. Traffic sensor installation 1%
(a) Pavement cutting (b) cleaning operation

stage

AF ASE AXAE 29AE AME EAska d3
& BRskE Zlolth Fig. 8] (a)AH AlZd ool Al

154

Fig. 8. Traffic sensor installation 2™
(a) Attached the sensor (b) placing the resin
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Fig. 9. Experimentation of wheel load
(a) View of the APT (b) Application of wheel load
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w4
ol A5 g BAG

=~0
S

N5

=9 @l ¢

=g o] F

ol el itk

37|
S 28X Bdﬂcﬁﬂftl
ILB} 3t Fig. 1
=, Fig. 129] 7
UrE‘rlH“D} AR 7F %

> 5
10

el

Y
o v
Y,
é
Y

2

O
—_‘_'1-‘4

pals) £ ol wieh
1A Aol 1] W] 21

&
[
il

Voltage(V)
o = = N
n o »n o

o
o

‘—@—1Cm 2cm-~-3cm‘

0 2 4 6 8
Load(ton)

10

12

Fig. 11. Peak voltage (MSI BL, Direction: up)

Moz

155

Voltage(V)
BN
w o w

=
o
\
\
X
)
1
\

=
n

|—@—1Cm 2cm =% -3cm)|
0.0
0 2 4 6 8 10 12
Load(ton)

Fig. 12. Peak voltage (MSI BL, Direction: down)
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