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The use of the fibre sensors in structural health monitor-
ing has been growing rapidly in recent years. Through the
embedment of fibre sensors in civil engineering structures,
such as bridges, buildings, and pipelines, for strain monitor-
ing, one can obtain information on structural changes. The
book Fibre optic methods for structural health monitoring
provides an introduction for the civil engineering profes-
sional on how to use fibre sensors to monitor the health con-
dition of civil structures. One unique feature of this book is
that it provides many examples of field test results for the
applications associated with civil, structural, and
geotechnical engineering. It will be an interesting insight to
academics as well as to undergraduate and graduate students
interested in using fibre sensors for civil structural static
monitoring.

The aim of structural health monitoring for civil structures
includes: (i) detection of sudden or progressive damages;
(ii) evaluation of structural performance under operational
conditions or subjected to some specific environmental con-
ditions, such as seismic events or flooding. Strain and stress
are the most important mechanical parameters that reflect
the structural condition, and they are also the most fre-
quently monitored parameters. The focus of the book is on
strain and stress monitoring for civil structures. The authors
have developed a method for structural health monitoring by
separating the structures into many different parts, and cal-
culating the potential strain or stress of each part using the
finite element method under various loading conditions.

They then conducted field tests to measure the strain from
different parts of the structures for comparison. The idea is
to retrieve the entire structural condition from the sensor
readings of different parts of the structures, which allows for
the evaluation of the overall structural state of health. The
combination of the sensors installed in each structural part is
called the sensor topology; the entire sensor system is called
sensor network. The measurement of the entire sensor sys-
tem allows owners to know the overall state of health of

their structures at any given time, thus providing a measure
of safety for both private and public structures. This book
provides a simulation for calculated strain under different
loading conditions for different kinds of bridges using the fi-
nite element method. The theoretical background, model de-
velopment, and calculation are presented.

The book also gives the field tests of strain and stress for
different kinds of structures, such as buildings, bridges,
dams, tunnels, and pipelines. The common problems en-
countered in the field are discussed and solutions are of-
fered. The sensor locations are critical to recovering the
structural condition; this book gives a few examples to illus-
trate the procedure through simulation and field test results
as well as interpretation of the fibre sensor data, and pro-
vides effective feedback to the decision-maker for the civil
structures. The reading and interpretation of the sensors are
very important, as one must consider the location and mea-
surement length and associate these to the overall condition
of the structures.

Thanks to the authors with years of practices in fibre sen-
sor applications for civil structures are provided, as well as
thorough collections of intensive field test results.

Fibre sensors have been developed over the past 20 years,
during which there have been a few books written that have
focused on sensor technology deployment. This book is dif-
ferent in that it provides civil engineering professionals with
training in the concepts of structural health monitoring on
civil structures and builds a solid foundation for using the fi-
bre sensors to serve this purpose, and also provides a
cost-effective monitoring tool for various civil structures
from the viewpoint of the structures, rather than from indi-
vidual tests of the parts of the structures. This makes the
book extremely useful for structural inspectors who need to
understand the condition of civil structures from a structural
perspective. Based on this, it can help them to reach correct
evaluations of the true condition of the structures, and in
turn helps them make effective decisions on the final fate of
these structures.
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