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ABSTRACT

Because the behavior of cable bridges is dominated by dynamic response and is relatively complex, short- and long-term field monitoring are
often required to evaluate the bridge condition. If a permanent SHMS (Structural Health Monitoring System) is not installed, a portable
monitoring system is needed for the checking of bridge condition. In this case, it can be difficult to operate the portable monitoring system
due to limited conditions such as power and communication according to the location and type of the bridge. In this study, the portable-based
smart structural response monitoring system is developed that can be effectively used for short- and long-term monitoring of cable bridges in
Korea and Southeast Asia. The developed system is a multi-channel portable data acquisition and analyzer that can be operated for a long
time in the field using its own power supply system, and is included with the automated analysis algorithm for the dynamic characteristics of
cable bridges using real-time data. In order to evaluate the field applicability of the developed system, field demonstration was conducted on
cable bridges in Korea and Vietnam. Through the demonstration, the reliability and efficiency of field operation of the developed system
were confirmed, and additionally, the possibility of application to overseas markets was confirmed in cable bridge monitoring field.
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Fig. 1. Portable smart structural response monitoring equipment

Portable monitoring device

Table 1. Specification of portable monitoring equipment

Channels Sensitivity Storage Input voltage Sampling rate Output interface
Expandable to 4GB Ethernet
p 24 bit (Expandable with 9 to 30 VDC 0.1 to 50 kHz USB
40 chs .
external storage) MicroSD
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Fig. 2. Realtime monitoring and automated data analysis software for portable monitoring equipment
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(a) Indoor test (b) Outdoor test

Fig. 3. Demonstration in laboratory and cable stayed bridge in Korea
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Fig. 4. FFT analysis results of stay cables for cable tension calculation

Table 2. Comparison of cable tension measurements

Categories Cable #1 Cable #2 Cable #3 Cable #4
Calculated cable tension (kN) 4,975 6,009 8,272 6,582
Applied cable tension (kIN) 5,050 6,095 8,355 6,652
Error (%) 1.5% 1.4% 1.0% 1.1%
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Table 3. Comparison between measurement and FE simulated results

Order Mode Measured frequency (Hz) FE simulated frequency (Hz) Difference (%)
1 Vertical bending 11.3 7.4 35%
2 Vertical bending 19.2 112 42%
3 Vertical bending 36.1 50.9 -41%
4 Vertical bending 56.3 60.2 -1%
5 Vertical bending 63.4 68.4 -8%

HES] En 4 A2 5 2380] 53-8 F2U APdaoll A =afstict. A sA) @4 AF-2 skEatol 91x13t 2006
7] 747435 m ] ] Evt X :r?'—'i—J APga?] Bai ChayJJ- o, thE AS A2 slol ol f1x]2t 20051 £
742 Fig. 9| FERASITE ESE

r
AN of
ol
o
(o)
N
(e
8
1o
S
3&
rO
w n
=X
%
i)
b
o|N
Hul
o
o
&‘i
O
oy
W
oo
%
i
K
ral
o
m> o
oN T
r_>d



154 ] Korean Soc Disaster Secur Vol. 16, No. 4, December 2023

Fig. 107} Fig. 11°fh=Bai Chay 237} Binh Wl 47 B 714 glofeef AlolE 715 Hlol8 & 212 HEh

i |

et

I e =

(a) Bai Chay bridge (b) Binh bridge

Fig. 8. Target bridges for field demonstration in Vietnam
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Fig. 9. Field demonstrations in Vietnam
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Fig. 11. Measurement results at Binh bridge
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