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bridge monitoring system development integrating hybrid synchronized wireless sensor
networks and non-contact sensors
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Appropriate evaluation of structural performance reduces the uncertainty in desig

n and maintenance of structures and leads to cost reduction and improved safety. Vibration measurement is

expected to clarify the validity of FEM. The modeling of bridges needs to be validated based on the global

and local scale behaviors. In this research, a measurement system to capture both the global and local vi

bration modes are developed using the wireless sensor network and non-contact laser doppler vibrometer. Th
e two sensor systems are synchronized using the GPS signals.



FEM
FEM
3
LDV
GPS
10u s
SN
GPS
SN 1 GPS
SN
s GPS
GPS

LDV

2)

GPS
GPS

PPS

GPS

FEM

LDV
PPS
UART uTC
uTC
uTC
LDV
LDV

MEMS GPS,
PC

PPS
uTe



Time-consumption in seconds
600

500 450491
400 o 374
342
303 297
300 288 288 O deal
200 A @ Real
100 o
0
Topology 1  Topology 2 Topology 3  Topology 4
Odaiba Shibaura
114m 570m 114m
| 56m 'Hh}'} Iy
i by
O ll"l"l'-""ll.ﬁ.' L
- G -l .... BB ..
18minterval  28m interval

= Long antenna node X 12 = Short antenna node X 28 B Base station

Elee)

FE (ADCH D)




LDV

LDV
LDV

LDV
LDV

100m

LDV

LDV

LDV

FEM

Dynamic test! data of Radar and RSV

15

Radar data
1t RS data
E 05
2 o
305 — |
'||=.
15 E%) a0 B0 80
Tirness)

3
Zou, Z., Nagayama, T., and Fujino, Y.:
Efficient multi-hop communication for
static wireless sensor networks in the
application to civil infrastructure
monitoring. Structural Control and Health
Monitoring, DOI: 10.1002/stc.1588, 2014.

-

, vol. J96-B, no. 2, pp.

114-123, 2013
Jo, H., Sim, S.-H., Nagayama, T., and
Spencer, Jr., B. F.: “ Development and
application of high sensitivity wireless
smart sensors for decentralized
stochastic modal identification” ,
Journal of Engineering Mechanics, 138(6),

683-694, 2012.



LDV -
- 66
-324,2011.9.

Li, J., Nagayama, T., Mechitov, K. A., and
Spencer, Jr, B. F. (2012) “Efficient
campaign-type structural health
monitoring system using wireless smart
sensors.” Sensors and Smart Structures
Technologies for Civil, Mechanical, and
Aerospace Systems 2012, Proc. of SPIE
volume 8345, San Diego, USA.

Kim, R. E., Nagayama, T., Jo, H., and
Spencer, Jr.,, B. F. (2012) “Preliminary
study of low-cost GPS receivers for time
synchronization of wireless sensors.”
Sensors and Smart Structures
Technologies for Civil, Mechanical, and
Aerospace Systems 2012, Proc. of SPIE
volume 8345, San Diego, USA.

Nagayama, T. Urushima, A., Fujino, Y.,
Miyashita, T., Yoshioka, T., Teiri, M. (2012)
“Dense vibration measurement of an arch
bridge before and after its seismic retrofit
using wireless smart sensors.” Sensors and
Smart Structures Technologies for Civil,
Mechanical, and Aerospace Systems 2012,
Proc. of SPIE volume 8345, San Diego,
USA

Honarbakhsh, A., Nagayama, T., and
Fujino, Y. (2012) “Damage identification of
belt-conveyor support structure using
global and local vibration modes.” Proc. of
5th European Conference on Structural
Control, Genoa, Italy.

59

60

68
1-052 ,2013.9

o 0
@
NAGAYAMA TOMONORI
80451798
@
©)



