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Effect of Temperature on the Sensing Capability of FBG-FRP
for Monitoring of Building Structure
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Abstract

The importance of repair and retrofit for maintenance has emerged as many buildings in korea are aging. Strengthening with Fiber

Reinforced Polymer (FRP), which is actively applied among many reinforcing techniques, requires measurement to ensure that the reinforcing

effect is maintained continuously. Previous studies have determined that Fiber Brag Grating (FBG) fiber optic sensors with proven

performance are suitable for instrumentation devices. In this study, experimental work was performed to find the effect of temperature on the
FBG sensor of FBG-FRP and evaluate the sensing capability of the FBG sensor embedded in FRP. From the test, it was found that the

effects of temperature were small. The performance of the FBG sensor is similar to that of the electric strain gauge, and the measurement

performance against attachment deformation has been verified.
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Figure 1. FBG optical fiber sensor composite
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Figure 2. Measuring principle of single FBG
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Table 1. Test specimen list for temperature test

Specimen Bonding ¢ Length ]?Or?dt%d N
name o g type (mm) (emﬁl ) 0.
B-Sensor Bare sensor - - 1
FB Full bonding 210 1
Debonding 500
DAF around FBG 200 1
sensor part
32 AME AR

B AFoA2] FBG-FRPE TAsl= AEE= FBG AlA,
FRP 18]l FBG AA S FRPo| £3l7] 93 o ZA] olt}.
7t Ajge] 52 542 Table 2 ~ 40 YERA vhe} )

Table 2. Material properties of fiber optic sensor

Product Nominal Nominal Tensile
Name diameter of diameter of strength
core(mm) Product(mm) (N/mm?)
ITU-T
G.657.B3 0.125 0.250 690

Table 3. Mechanical Properties of epoxy

Compressive | Tensile shear Bond strength
P]{&?KS strength bond strength to concrete
(N/mm?®) | (N/mm® | (N/mm?
SK-CPA10 90 10 1.5
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Figure 3. Specimen detail for temperature test

Table 4. Mechanical Properties of FRP

Nominal . Tensile Elastic
PI:I(;?;leCt thickness \()\r/rllfrgl strength module
(mm) (N/mm?) | (N/mm?)
SK-CPS
0512 1.2 50 2.942 165,000
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Figure 4. Test set up
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Figure 5. temperature test result



