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Application research on FBG sensor in the monitoring of fracture and damage
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Abstract: In order to meet the needs of structure health monitoring, the application of quasi-distributed fiber Bragg grating
(FBG) sensor in crack monitoring and damage localization was studied in experimental method. By choosing the simply
supported reinforced concrete beam and an H-shaped steel beam as the test object, the key location of the beam was divided into
several units of multi-point monitoring to obtain the data of the strain. The data was analyzed to achieve the crack monitoring and

damage location. The results show that quasi-distributed FBG sensor can accurately locate the occurrence of cracks and damage of

the measured area.
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Fig. 1 Quasi-distributed sensor network
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Fig.2 Sketch map of quasi-distributed FBG sensor
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Fig.3 Quasi-distributed FBG sensor packed by fiber reinforced polymer
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Table 1  Interface parameters of concrete beam

bottom steel top steel stirrup of encryption area
2102 208 ¢ 8@80
width of beam height of beam thickness of protective layer
120mm 160mm 25mm

Fig.4 Schematic diagram of crack monitoring test system
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Table 2 Interface parameters of H-shaped steel beam

height width
180mm 94mm

thickness of web  average thickness of flange

6.5mm
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Fig.5 Schematic diagram of damage location test system
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Fig. 6 Diagrammatic sketch of the location of sensors
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Table 3 Strain values of each grating

strain values of each grating/pe

load/kN a Fz " ', 3 N
0 0 0 0 0 0 0
2.5 51.75 53.3  54.17  44.86  45.05 44.95
5 116.7 125.83 123.79  96.02 98.34  92.82
7.5 221.84 274.95 259.71 279.8 181.36 144.27
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Fig.7 Position of the first crack
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Fig. 8 Date of strains in measuring points
a—strains of measuring points under three cases b—between case 1 and

case 2 c—between case 1 and case 3 d—between case 2 and case 3
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