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Geotextile tubes as submerged breakwaters are the widespread shoreline cllmate adaptlve.m@truen[hgclntegratmg sensors with geotextile tu

ay that can be detg,cted.ﬁﬂ' J

ation, or shlftrr'm:'g-;] its pha.ae; Specr‘ﬁes|gned fibers sen --' Rt -

Thing (loT) on the shoreline. Shoreline sensing measures volatile phenomena -wave, soil, and temperature, which facilitates the de

the age of climate change. With fiber optics as sensors, the external environment changes affect light transmission throu
end. The environment modulates light passing through fibers by directly altering its intensity, affecting it

capture environmental changes such as temperature, pressure, and other parameters. A thin, flexible fiber is easy to weave on blgh:tena'ég.t.. abyic d-'i'e3|sta to e
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The project proposes a shoreline environmental sensing technology, a weavable fiber optic sensor for geotextll q monltor d ge J_"_ > -..-E- I incluc
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followings. The first is to understand the relationship between the deformation behavior of the geotexMes and !enwronme :
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various circumstances, the geotextile tube is deformable, such as storm surges or the dreﬁ_.i\-gf property changes _ Y :f | T ptic: &F require accurate and
robust connections to transmit light. Third, implementing sensors in a su;rr}ﬁb nd saltwater environment.mi - Ti ue ciﬁg the results.
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The research includes literature reviews and tw tliﬂefs f protot;?_ eriments. The fiber sensing review is toauiiie
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capability to decode enwronmentah\zi_.g!s . The geotex-'hra fube review is to understand the deformatlon

which is implemented on fibers d'f'v'élf‘:/mg diameters and treatment and light sources to improve fiber sens
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geotextile tube mockups. This experiment is to u.nd_erstand. the fiber sensing underwater performance and furthe " det
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Sensing dredge and waves

by sensing geotubes deformation —> Fiber sensing captures environmental changes — Exemplary Circuits

LAB EXPERIMENT
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1 Fi ber Optics Sensor The first image shows the setup by varying the distances from the fiber top to the bottom. The experiment is replicated on three sets, 3mm core diameter fiber, Imm core diameter fiber, and 1Imm core diameter fiber, sanded. The result indicates

1. The “V” Plot: >30cm: the top is getting more curved, and the sides are flat. The larger the distance, the larger the signal. 25-30cm: fibers are overall round, smallest signal <25cm: the top is flat, and the sides are getting more curved. The smaller the distance, the larger the signal.

Deformation EXpe riment 2. Sensitivity: 3mm Fiber > imm Fiber, sanded > 1mm Fiber.

Weaving 1Imm core diameter sanded fiber tested in the above experiment, this experiment is to understand the underwater performance of the fiber sensor and its signals’ relationship with the wave. The result successfully generates wave-shape data, and the signal amplitude varies ac-

2 Water Tank Wave Experiment

cording to different splashing movements, promising a relationship between the wave amplitude and the geotextile tube deformation.
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