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Health Monitoring System of Large Civil Structural System Based on
Local Wireless Communication System

CESh &BHg* Axigl
Heo, Gwanghee Choi, Man-Yong Kim, Chi-Yup

Abstract

The continuing development of the sensors for the measurement of the safety of
structures has been making a turning point in measuring and evaluating the larger civil
structural system as well. However, there are still remaining problems to be solved for the
extremely large structure because the natural damages of those structures are not so
simple to be monitored for the reason of their locational and structural conditions. One of
the most significant problems is that a number of cables which connect the measuring
system to the analyzer are liable to distort actual data.

This paper presents a new monitoring system for large structures by means of a local
wireless communication technique which would eliminate the possibility of the distortion of
data by noise in cables. This new monitoring system employs the wireless system and the
software for data communication, along with the strain sensor and accelerometers which
have been already used in the past. It makes it possible for the data, which have been
chosen by the central controling system from the various sensors placed in the large civil
structures, to be wirelessly delivered and then analyzed and evaluated by decision making
system of the structures.
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Fig. 3 Prototype of wireless transmitter
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Fig. 6 Wireless module receive data with 4800bps
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Fig. 9 Wireless module received phase data sheet

4. 29 2 A2

2 A3E 5319 opd®a 16ad (Differential
841'd), "AE 8Ade] 4A SiEAEE dFsst
o 3 4o #4 AFHEF B3 1000m
(Repeater AH8-A] 2000m)e] Azld &4 45E
A%, Bl AF & ¢ e AF Alzgs |
A ALl FFsid, ol dmE]EE FA
s Alzdle Hgsl] Aupgpolr] HEF 2F
¥ R4( 47MHz 10mWe] 2%)°2 <H500m
o] AFARE FHsk=d AZsIHct =3 oy
& Fo dge 5Wel £¥oz 2kmolde] A
. 9] A"

o] §4¢& oex 2.
1) Aze] A$m AdE 95t A€ One_
board PCE H/WE 4.
2) AEEEE 1200bpselA 115200bps 7HA]
Adsle] AEEES AEE 3

3) AzHFe] tAEE}

mEhA] & Al2Ele AMAA A G FFEAE
7t 2AQ] EFSHH AqFHer Az Mo
E7Fsd Aol $4E ashs At wig 2
Zolm ZAAH WHol E F E& Y3

P g <

1. Abdel-Ghaffar A M, Masari S F and Nigbor
R L 1995 Preliminary report on the
Vincent Thomas Bridge monitoring test
Civil Engineering Department, University of
Southern California Report M9510

2. Alampalli S and Fu G 1994 Remote bridge
monitoring system for bridge condition
FEngineering Research and Development
Bureau, New York State Department of
Transportation Report 70

3. Ballard C M. and Chen S S 1996
Automated remote monitoring of structural
behavior via the internet SPIE 3rd Annu.
Smart Structures and Materials Conf. (San
Diego, 1996)

4. Chang S-P and Kim S 1996 Online
structural monitoring of a cable-stayed
bridge SPIE 3rd Annu. Smart Structures
and Materials Conf. (San Diego, CA,
1996)

5. Doebling S W, Farrar C R, Prome M B and
Shevitz D W 1996 Damage identification
and health monitoring of structural and
mechanical systems from changes in their
vibration  characteristics: a  literature
review Los Alamos National Laboratory
Report LA-13070-MS

6. S.Benedetto, E. Biglieri, and V. Castellani,
“Digital Transmission Theory’, prentice-hall
1993.

7. G.Calhoun, Wirless Access and the Local
Telephone Network, Artech House, 1992

8. George C. Barney ."Intelligent Instrumentation’,

SIERPREACISE M3 M45(1000.10) 203



prentice-hall 1990.
9. a4, "delg T4 Al2=", OHMA}F 1997
10, MEF, "FEA AlaE 75 0HMAF 1997
11, AT, Sy 7]’ OHMAF 1997
12, Gwanghee Heo, "An Automated Health
Monitoring System for Large Civil
Structural Systems,” Ph.D. Dissertation,
University of New Mexico, 1996.
13, & &3, Hurg, ASE F2E] FHAA A o
& EHEIE S ERERdEE], A28,
A4z, 1998,

N
R
ok

STZ2RCESE| H3E H45(1999.10)

14,

15.

M. L, Wang, Gwanghee Heo, D. Satpathi,
"Dynamic characterization of a long span
bridge: a finite element based approach,”
Soil Dynamic and Earthquake Engineering,
16, 1997.

G. Heo, M. L, Wang, D. Satpathi, “Optimal
transducer placement for health monitoring
of long span bridge,” Soil Dynamic and
Earthquake Engineering, 16, 1997

(E2A 1 1999. 10. 28)





