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TI Safety Monitoring of Railway Tunnel Construction Using FBG Sensing Technalogy
S0 ADVANCES IN STRUCTURAL ENGINEERING
DE railway tunnel: construction monitoring; safety evalation: FBG sensors:temperature; settlement
AB In ‘with above-ground structures, the g of underground space structures still faces great challenges because of the extremely complicated constitutive relationships of the soils or rocks.
Implementation of structural health monitoring (SHM) systems on the underground structures such as tuanels commencing from the construction stage may be of help in understanding their operational behaviors and long-term
trends. This paper explores the application of the fiber Bragg grating (FBG) sensing technology for safety monitoring during raitway tunnel An FBG-based system is first developed for
real-fime temperature measurement of the frozen soils during freezing ofa 1 cross-passage. Through in-situ deployment of FBG-based tiquid-level sensors, the subgrade settlement of a segment of a

‘high-speed rail line is then monitored in an automatic manner during construction of an undercrossing tunnel. The field results indicate that the FBG sensors are robust and reliable in perceiving temperature and strain variations
even in harsh environments.
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Vibration-based Damage Identification Methods: A Review and Comparative
Study

Wei Fan, Pizhong Qiao

First Published April 20, 2010 | Review Article

Download PDF ‘&

Abstract

M) Check forupdates.

Article information v

s+ @)

A comprehensive review on modal parameter-based damage identification methods for beam- or
plate-type structures is presented, and the damage identification algorithms in terms of signal
processing are particularly emphasized. Based on the vibration features, the damage
identification methods are classified into four major categories: natural frequency-based methods
mode shape-based methods, curvature mede shape-based methods, and methods using both
mode shapes and frequencies, and their merits and drawbacks are discussed. It is observed that
most mode shape-based and curvature mode shape-based methads only focus on damage
localization. In order to precisely locate the damage, the mode shape-based methods have to rely
on optimization algorithms or signal processing techniques; while the curvature mode shape-
based methods are in general a very effective type of damage localization algorithms. As an
implementation, a comparative study of five extensively-used damage detection algorithms for
beam-type structures is conducted to evaluate and demonstrate the validity and effectiveness of
the signal processing algorithms. This brief review aims to help the readers in identifying starting
points for research in vibration-based damage identification and structural health monitoring and
guides researchers and practitioners in better implementing available damage identification
algorithms and signal processing methods for beam- or plate-type structures.

Keywords

frequency, mode shapes, modal curvatures, vibration, damage identification, beams, plates,
signal processing
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Detecting bridge dynamics with GPS and triaxial accelerometers
X.Meng A=, AH. Dodson, GW. Roberts
H Show more

hitps //doi.org/10.1016/j engstruct 2007 03.012 Get rights and content

Abstract

GPS and triaxial accelerometers have been used in field tests to record the response of the
Wilford Bridge, a suspension footbridge over the River Trent in Nottingham, to forced
vibration excited by more than 30 people with a total weight of 2353 kg, as well as
subsequent decayed free vibration and ambient vibration caused by casual pedestrian traffic
and weak wind loading. A peak-picking approach based on the bandpass filtering technique
and Fast Fourier Transform (FFT) is employed to extract dominant local vibration
frequencies and relevant vibration amplitudes of the bridge. Itis found that the maximum
frequency discrepancies between ambient and forced vibrations and that for ambient
excitation against decayed vibration are 2 5% and 3.0%, respectively. The maximum
frequency difference between different excitation manners is less than 2%_ This provides
evidence that precise structural natural frequencies of the bridge can be estimated from
either the respanding measurements of decayed free vibration or ambient vibration. These
estimated frequencies, using GPS and accelerometer measurements, match well with the
predictions from a dedicated Finite Element (FE) model created for the bridge. This paper
concludes that GPS is a viable tool for both structural deflection monitoring and natural
frequency detection and the measurements from a triaxial accelerometer can be used to
validate the estimated dynamics from the GPS measurements and improve the overall
monitoring system performance
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Abstract
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cture projects developed in Hong Kong make for big challenges and unique V62044, -A0Y STRUCT ENG, V44, P13, DOI fidaseppeovessiataee model

opportunities for engineers and researchers. The construction of the cables-stayed Stonecutters
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Bridge sets up a new landmark in the bridge engineering community, with its main span
exceeding 1,000 m as well as its sophisticated instrumentation system comprising me
SHM
for over 10 years in Hong Kong since the implementation of the so-called “Wind And Structural
Health Monitoring Syste SHMS)” on the suspension Tsing Ma Bridge in 1997. The

sful engineering paradigms of implementing and operating SHM systems for five cable-
supported bridges and experiences gained by practice and research in the past decade have | : Y — #7 transverse dynamic meChanicaI be
promoted the applications of this technology beyond Hong Kong and extending from long-span f R h ~ g -

bridges to high-rise structures. In this paper, the evolution in the design methodology for SHM
and a performance ] A il i #8 using fiber

comparison between the early implemented and lately developed SHM systems for large-scale

then 0 o o—s #5 civil structure

1,500 sensors. The development of structural health monitor schnology has evolved

#6 civil infrastructure

S|

systems, the advancement in several aspects of SHM technology

bridges are first outlined. Subsequently, the concept of the so-called “life-cycle structural health
monitoring (LSHM)" is addressed by exploring the integration of in-construction monitoring and in- ! » & #9 advanced visualization
service monitoring and by realizing such an integrated system fo a super-tall tower structure. The
issue on how an SHM system benefits structural vibration control is also discussed . .
#10 structural health monitoring
Keywords
life-cycle structural health monitoring, long-span bridges, high-rise structures, integration of : ) #11 using gp

health monitoring and vibration control
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