SEAS XN EFe ey A 15H A1 &, pp. 3~11, 2005.

[*) = #
PG M4 E 0]-43F Beam—column ZQES] 5ol whE He| AS
Monitoring of Beam-column Joint Using Optical Fiber Sensors
7} 7] St
Ki-Soo Kim
(20043 3¢ 179 HS 20043 12€ 13¥ HAIEE)

Key Words : Smart Structure(ZvtE %), Fiber Optic Sensor(33d-5-414), Fiber Bragg Grating(Z4-F7A A,

Monitoring (AFE1 ZHAD),

Beam-column Joint(E 7]% HER), Strain Measurement (H$ #Z)

ABSTRACT

For monitoring of the civil and building structure, optical fiber sensors are very convenient. The

fiber sensors are very small and do not disturb the structural properties. They also have several

merits such as electro-magnetic immunity, long signal transmission, good accuracy and multiplexibility

in one sensor line. Strain measurement technologies with fiber optic sensors have been investigated as

a part of smart structure. In this paper, we investigated the possibilities of fiber optic sensor

application to the monitoring of beam-column joints of structures, We expect that the fiber optic

sensors replace electrical strain gauges. The commercial electric strain gauges show good stability and

dominate the strain measurement market. However,

continuous monitoring of the structures. In order to

them to the surfaces of the structures. In this paper,

they lack durability and long term stability for
apply the strain gauges, we only have to attach
we investigate the possibility of using fiber optic

Bragg grating sensors to joint structure. The sensors show nice response to the structural behavior of

the joint.
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Fig.5 Location of FBG (fiber Bragg grating)
sensors for the 1lst experiment
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Fig.6 Typical pattern of reflected light from
FBG sensor in wavelength domain

Table 1 Characteristics of fiber Bragg gratings
in the lIst experiment

Sensor | Sequence of Wavelength(nm) Sensr?r
number | wavelength L Tang length
! : d Original Tension (mm)
® S3 1540.3 1542.5 139
@ S2 15354 1538.0 140
® Sl 1524.2 1527.5 136
@ S1 1545.2 1548.0 155
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Fig. 7 Patterns of 4 serially connected FBG sensors

Fig. 8 Location of FBG sensors for the 2nd experiment

Table 2 Characteristics of fiber Bragg gratings
in the 2nd experiment

Sensor | Sequence of Wavelength(nm) ?65‘:31

number | wavelength | ¢ iginal Tension r:]'; l‘)‘
® L 15354 15373 120
@ Sh 1540.3 1542.6 120
©) S6 1545.2 1548.3 120
@ Sl 1524.2 1527.0 120
® S8 1555.1 1557.9 120
® S2 15275 15317 120
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