ITPOXKAHXH

H EAAnvikn Emitpornr) Texvikng F'ewAoyiag €xel v Tiun va oag kai&oel otnv Staietn mov Ha
mpayuatoston et amo Tov

Ap. Nikoiao Biayomovio,
AvamAnpwtn KaBnyntn tov Tunuatog IToAitik®v Mnyavikov Tov
RMC /University of Canada

ue Bepa
"Sensing the Ground: The use of Distributed Optical (Fiber) Sensors for Monitoring the
Ground as well as for Support in Underground Excavations "

mv Tetapt 6/3/2019 kot wpa 18:00, otV kevipikn aiBovoa teAetwv Tov EMIIT
(IToAuTeyVEIOVITOAN ZWOYPAPOD).
Ia v EETT
Kwv/vog Aovmaodkng
AvamA. KaOnyntrg EMII
[Ipoedpog g EETT



In this presentation, a distributed optical strain-sensing technique is presented as a solution for
measuring the strain distribution along ground support members used in tunnelling and mining
works. The technique employs a Rayleigh optical frequency domain reflectometry technology, which
measures strain at a spatial resolution of 0.65 mm along the length of a standard optical fiber. The
development of a technique to couple optical fiber sensors with rock bolt, umbrella arch, and cable bolt
support members demonstrated. A robust laboratory investigation of such optically instrumented
support members demonstrated the capability of the technique to capture the expected in situ support
behaviour in the form of coaxial, lateral, and shear loading arrangements as would be anticipated in
the field. Moreover, the microscale data obtained by this optical sensing technique are shown to
provide unprecedented insight into the local/micro-scale geomechanistic complexities associated with
the bearing capacity of ground support members, especially when compared with data obtained by
discrete strain-sensing technologies. The technique can be employed in order to sense the ground
ahead of the excavated face as well as optimize the support scheme associated with underground
works.



