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ABSTRACT

This study addressed a procedure to carry out an experimental study on a behavior of simple and continuous
concrete beams. For this purpose, sample concrete beams were fabricated and sensors for the measurement of
strains and deflections were attached both on the surface of the beams and inside them. Two types of sensors were
used to measure strains associated with loading: electric resistance strain sensors and fiber optic  sensors.
Displacement gauges were also attached on the bottoms of beams to investigate the behavior of beams more
rationally. The behavior of the beams was then evaluated throughout the results measured from different sensors
while they were subject to steady loading up to failure.

From results of this study, it was found that concurrent use of sensors and displacement gauges is helpful in
investigating the behavior of concrete beams more effectively. Especially, combined-type strain sensors specifically
fabricated in this experiment were found not to be affected by the occurrence of cracks so significantly and to be
very effective in monitoring strains of concrete structure. It was also observed that beams show nonlinear
force-displacement relationship and reinforcing bars take charge of resisting the external force once cracks occur in

concrete beams.
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Table 1 Major equipments used in this experiment

Items Model and size Company Application
Data logger for static TDS303 ) ) ) ]
measurement Measurement for strains and deflections in electric
Switching box SSWEOC resistance gauge and displacement gauge
Tokyo Sokki
Flectric resistance strain| FLA911-5L g(t)e.nkg}[lelg Embedded in concrete
gauge PL-60-11-5L Attached on the concrete surface
Displacement gauge S%%Pié%)%(l)) Measurement C%fnéiregégcgﬁgfa}gg attaching on
Magnetic base MB-B Kanetec Co.Ltd Installation of displacement gauge
Fiber optic sensor | 38H |7 Koren fiber ontic sensor
Data logger DMI SYSTEM FISO Measurement of fiber optic sensor
Actuator 500kN MTS Loading
Actuator 1,000kN MTS Loading
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Photo 1 Combined-type fiber optic sensor

Fiber 3ptic sefstr ok electic . ,

Fig. 11 General concept of using a combined-type
Sensor

Fig. 12 Crack Patterns at loading 50 kN (continuous
beam)
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