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Abstract

(@) The distributed fiber optic sensing (DFOS) technology enables the measurement
of strain distribution in soil slopes, which has gained increasing attention of geotechnical
practitioner. In this presentation, the feasibility of strain based slope stability evaluation
for slopes under different loading conditions is investigated. The strain measurements of
model slopes during surcharge loading and seepage were analyzed. Empirical
relationships were established to evaluate the slope stability condition. To verify the
above findings, finite element models was built and numerical simulations were
conducted. The results show that the strain distribution characteristics are closely related
to the propagation of plastic zones and the formation of critical slip surfaces. Compared
with conventional displacement-based slope monitoring and stability evaluation method,
the strain-based methodology is more efficient and sensitive, which makes full use of the
benefits of the DFOS technology.

(b) The DFOS and particle image velocimetry (PIV) techniques are used to investigate
the deformation behaviour of plane-strain sand foundation models under surcharge
loading. Quasi-distributed fibre Bragg grating (FBG) sensors and fully-distributed
Brillouin optical time domain analysis (BOTDA) sensors were embedded in the models
to capture the internal deformation, while PIV was used to process digital images taken
by a camera placed in the vicinity of the models. The FOS measurements and PIV
analyses were combined to reveal the distribution and evolution of deformation of the
models under surcharge loading.
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