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ABSTRACT

Structural health monitoring system using distributed optical fiber strain sensor in a

long-span cable-stayed bridge was described. The system was implemented for

monitoring the deformation entire the bridge throughout the construction process.

Twelve lines and over 2,500M of distributed optical fiber strain sensors were

embedded in concrete of the bridge. Optical measurement equipment based Brillouin

Optical Time Domain Reflectometry (B-OTDR) was installed, and data transmit system

using the Internet was also installed. The distributed strains were measured and

recorded all around construction stage. The calculated deformation results obtained

showed a good correspondence to the progress of construction.

INTRODUCTION

Structural Health Monitoring (SHM) system using optical fiber sensors has been

successfully applied in the large-scale and long-lifetime structure [1].

In particular, distributed optical fiber strain sensing system based on Brillouin

scattering is most deployed on buildings and civil infrastructure to monitor deformation

in the entire structure in a simple yet effective manner [2].

Long span cable-stayed bridge requires a high level of accuracy against the effects of

the construction work, environmental threat, traffic volumes, etc. during construction

stage to in-use stage.

The SHM system using distributed optical fiber sensor was installed a bridge under

construction for monitoring the deformation in the towers and girders as construction

progressed.
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SYSTEM SETUP

The long span cable-stayed bridge equipped with the distributed optical fiber sensing

system is shown in Figure 1. The bridge was constructed out of pre-stressed concrete;

the main span has a length of 435m, and the bridge spans an international strait.

In order to prevent environmental impact and maintain a navigation clearance that

was sufficiently wide (200m) and high (50m) for ships to pass under the bridge, the

bridge was constructed on land using balanced cantilever system based the climbing

formwork (for towers) and formwork traveler (for girders), as shown in Figure 2.
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Figure 1. Overview of the long span cable-stayed bridge

Figure 2. Construction process using balanced cantilever
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a) Distributed Strain b) Calculated Deformation

Figure 6. Deformation in progress of construction

a) After Center Span Casting

b) After Side Span Casting

Figure 7. Comparison between Observation Method and Optical Fiber Sensor
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SUMMARY – FUTUREWORK

SHM system using distributed optical fiber sensor was successfully applied to keep

accuracy and to check the structural deformation as the long span cable-stayed bridge.

And results are shown good relativity in progress to construction. The system has the

potential to achieve more precise management of the construction quality with the

advantage of performance; further, the system can easily acquire a large amount of

distributed strain data.

The future work will involve the extension of the system to monitor degradation and

apply to maintenance after completion, in-use stage of the bridge.
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