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Structural monitoring trial shows excellent results
A reliable method of measuring strain and predicting the impending

failure of steel structures has been demonstrated by the successful

trials of Sensornet’s distributed temperature and strain sensor (DTSS).

In a BP laboratory trial that is believed to have been the first direct

measurement of compressional strain in an optical fibre using

Brillouin scattering, the Sensornet DTSS system proved its ability to

detect the yield point of a steel tube subjected to loads – and to

pinpoint which sections were under the highest strain once that 

yield point had been passed.

The Sensornet DTSS system proved its ability to detect the yield point

of the tubing – and to pinpoint which sections were under the highest

strain once that yield point had been passed.

As a result, Sensornet is now developing a production DTSS system

capable of the long-range monitoring of structural elements. The

development will also deliver the necessary fibre optic cabling,

installation techniques and data interpretation software.

ANATOMY OF THE TEST
To simulate a range of operating conditions, a 15.5ft length of 7”

tubing (known in the industry as casing) was installed in a 40-million

pound load frame. Bare fibre and fibre cable, attached to the external

faces of the casing using a number of different methods, acted as

the sensor.

The DTSS system –  was configured to give a 1°C temperature

resolution and a 20µε strain resolution for a spatial resolution of 1m.

The system is housed in a rugged field-transportable 19” rack-

mountable box with inbuilt PC, which includes a network connection,

flip-up monitor, keyboard and uninterruptible power supply.

A unique feature of the Sensornet DTSS is its ability to measure strain

and temperature independently by analysing the full Brillouin

spectrum, eliminating the usual cross-sensitivity to temperature.

Fibres were attached to the outside of the tubing  in a series of runs

along the top, sides and bottom.
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