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Static Behavior of Hollow Cantilever Beam Using
Multiplexed FBG Sensors
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Abstract This paper presents a preliminary study to monitor the lateral behavior of pile foundation using
multiplexed fiber Bragg grating(FBG) sensors. In the preliminary study, an 1.7 meter long cantilever beam with the
shape of square hollow box was fabricated and tested under the static loading. Four FBG sensors were multiplexed
in a single optical fiber and installed into the top and bottom of the cantilever beam. The strains are directly
measured from FBG sensors followed by curvature calculations based on the plane section assumption. Vertical
deflections are then estimated using the regression analyses based on the geometric relationships. It has been found
that excellent correlation with conventional sensing system was observed. The success of the test encourages the
use of the FBG sensing system as a monitoring system for pile foundations. However, further consideration should
be given in the case of the sensor malfunction for the practical purpose.
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Fig. 1 Cantilever test specimen
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(a) A cross section (unit : cm)
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(b) A lateral view (unit : cm)

Fig. 2 Detailed drawing of cantilever
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Fig. 3 Sensor layout (unit : cm)

Strain Gauge

FBG Sensor

Fig. 4 Installaton of FBG sensors and strain
gauge

Table 1 FBG sensor specification

FBG-t1 1536
FBG-t2 1547
FBG-t3 1551
Center
FBG-t4 1555
Wavelength
. FBG-bl 1536
(unit : nm)
FBG-b2 1547
FBG-b3 1552
FBG-b4 1556
Optical fiber type Single mode
Refractivity 90%
Grating length 10 mm
Coating material Acrylate

Table 2 FBG interrogator system specification

Parameter Specifications
Wavelength range 38nm(1532~1570nm)
Avg, output power 3 mW

Wavelength accuracy <5 pm (415 {€)

<1 pm (0.83 ue)

Wavelength resolution

Measurement speed < 200 Hz
Max. # of channels 8
Operating temperature 10 ~40 C
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Fig. 5 Failure configuration of fixed support
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