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NDT MEASURE OF TENSIONAL STATE OF CABLE AND STRANDS BY.
X-RAY DIFFRACTION. AN INNOVATIVE PORTABLE XRD.

Verification of the operating condition of civil infrastructure
is a subject of considerable current importance and the
assessment of the real security status of the infrastructure
requires the verification of multiple risk factors. Several
different test methods are currently used based on existing
technology.

One of the most important verification is the correspondence
between the design pretension value of tendons and the
magnitude of the actual situation after years of operation.

X-ray diffraction is a widely used method in the field of
mechanics to evaluate the stress state of components.
This technique, due to the limitation imposed by instrument
dimension and management of ionizing radiations have been
not considered for many years as potential tool for NDT testing
in civil engineering.

Notable technical improvements have been done on X-ray
components making possible the production of miniaturized
and portable systems as the model SpiderX-Edge made by
GNR Srl.

Over the last 3 years, several studies have been conducted to verify its
applicability in the field of civil engineering.

The first tests were carried out through laboratory tests to verify the
correspondence between external load applied to wires and strands
and the measurement of the stress state by X-ray diffraction using a
SpiderX-Edge in its standard configuration.
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Following the excellent results, several infrastructure verification campaigns were undertaken with measures directly
on bridges.



These initial surveys revealed the need to make the
measuring system even more manageable in order to meet
the needs of measurement in environments and situations
not very comfortable and above all to be able to minimize the
intervention on the infrastructure and minimize the restoration

works of the original state. GNR Srl was then commissioned
by SINA SPA to design and develop a prototype that would
meet these needs.

The combination of GNR’s thirty years of experience in the field
of X-ray diffraction and SINA’s experience in the field of structural
verification led to the implementation of the EDGE_P system, model
derived from the SpiderX-Edge system and specifically designed for
field measurements.

The extremely portable and handy system consists of a measuring head that can
perform the determination of the tensional state in a few minutes, an easy and
fast fixture tool to the structure offering several degrees of freedom for correct
positioning to ensure optimal measurement of strands and cables.
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