K88 Fatl '99 National Eenfenence / Octoben 30, 1999 / Secul / Kenea

YR MMl ot BX SiEH0l HH
Measurement of Pile Load Transfer using Optical Fiber Sensors

A3 Jeong-Ho Oh, )9 41?, Won-Jae Lee, ©]¢-2*¥ Woo-Jin Lee

—
-

AW 3ty AAHA, Graduate Student, Dept. of Civil Engineering, Korea Univ.
2 a8gsta ges) vrAlE A, PhD. Student, Dept. of Civil Engineering, Korea Univ.
¥ ndisty EE8 T B a4 Associate Professor, Dept. of Civil Engineering, Korea Univ.

SYNOPSIS : 1t is essential to measure load transfer mechanism of pile to check the appropriateness
of assumptions made for design purpose and to continuously monitor the behavior of pile foundation.
Through many attempts to monitor the behavior of super-structure in civil engineering area using
several optical fiber sensors have been made, application of optical fiber sensor technology on pile
foundation has not been tried up to now.

Load transfer of model piles during compression loading was measured by optical fiber sensors
and compared with the measurement by strain gauges. Fiber Bragg Grating(FBG) sensor system
was used since it has many advantages, such as easy multiplexing, high sensitivity, and simple
fabrication. Besides the model pile tests, uniaxial tension test of steel bar and compression tests of
mortar specimen were carried out to evaluate the performance of FBG sensors in embedded
environments.

The shift of returning wavelength due to the strain in FBG sensor is converted to the strain at
sensor location and the dependence between them is 1.28 pm/ustrain. FBG sensors embedded in
model pile showed a better survivability than strain gauges. Measured results of load transfer by
both FBG sensors and strain gauges were similar, but FBG sensors showed a smoother trend than
those by strain gauge. Based on the results of model pile test, it was concluded that the use of
FBG sensor for strain measurement in pile has a great potential for the analysis of pile load
transfer.

Key words : Strain Gauge, Fiber Optic Sensor, OTDR, Fiber Bragg Grating, multiplexing,
load transfer, model pile, embedding, wavelength shift
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