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Development of optical fibre distributed sensing
for SHM of bridges and large scale structures
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Overall goals of the project: “...to study the spatial resolution and strain accuracy
obtained with optical distributed fibre when applied to concrete elements, and to see the
potentiality of detecting crack or abnormal deflections without failure or debonding.
Therefore, the most suitable bonding adhesives as well as the technique of
attachment of the fibre to the concrete will be investigated (...)”

Literature Review Initial interaction with DOFS technology

Laboratory experiments

Different implementations Different adhesives Long-term reliability
analysis analysis analysis

Real world structure monitoring

Final results
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In this way and having these goals in mind, the ESR during the conduction of this project
has contributed with the following points for this topic state of the art:

= A novel implementation technique of the fiber to a reinforced concrete (RC) member
was proposed and analysed;
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In this way and having these goals in mind, the ESR during the conduction of this project
has contributed with the following points for this topic state of the art:

= A novel implementation technique of the fiber to a reinforced concrete (RC) member
was proposed and analysed;

» Different bonding adhesives for the implementation of DOFS to concrete members
was performed and assessed;
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Silicone Adhesive bonded DOFS segment
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Polyester Adhesive bonded DOFS segment
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In this way and having these goals in mind, the ESR during the conduction of this project
has contributed with the following points for this topic state of the art:

= A novel implementation technique of the fiber to a reinforced concrete (RC) member
was proposed and analysed;

» Different bonding adhesives for the implementation of DOFS to concrete members
was performed and assessed;

= A study of the influence of the inputted spatial resolution on DOFS measurements
was conducted,;
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In this way and having these goals in mind, the ESR during the conduction of this project

has contributed with the following points for this topic state of the art:

A novel implementation technique of the fiber to a reinforced concrete (RC) member
was proposed and analysed;

Different bonding adhesives for the implementation of DOFS to concrete members
was performed and assessed;

A study of the influence of the inputted spatial resolution on DOFS measurements
was conducted,;

It was evaluated the performance of DOFS when instrumented to RC members under
a high number of load cycles in order to replicate the long-term reliability of this
technology when applied in a standard bridge structure.
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In this way and having these goals in mind, the ESR during the conduction of this project

has contributed with the following points for this topic state of the art:

A novel implementation technique of the fiber to a reinforced concrete (RC) member
was proposed and analysed;

Different bonding adhesives for the implementation of DOFS to concrete members
was performed and assessed;

A study of the influence of the inputted spatial resolution on DOFS measurements
was conducted;

It was evaluated the performance of DOFS when instrumented to RC members under
a high number of load cycles in order to replicate the long-term reliability of this
technology when applied in a standard bridge structure.

Finally, it was performed the deployment of this technology in two real world
structures in Barcelona where new imperative conditions had to be addressed such
as the long-term effect of temperature variation and its compensation.
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Rehabilitation works on Sarajevo bridge in Barcelona

Work Station Distributed Optical Fiber sensor
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Development of optical fibre distributed sensing for SHM
of bridges and large scale structures

Anténio Barrias
Early Stage Researcher/ PhD student
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