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Strain test of bare FBG under high pore water pressure
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Abstract: Bare Fiber Bragg grating(FBG) as the test components is smart size, waterproof and resistance
to electromagnetic compared with the resistance strain gauge (RSG), which make strain tests under the
high pore water pressure be possible. Taking corresponding experiment as background, strain tests of bare
FBG under the high pore water pressure was studied. First, the effect of different kinds of adhesives on
strain sensitivity coefficient and long-term stability of bare FBG was analyzed. At last, the HY -914 was
adopt as adhesive of bare FBG to apply to the experiment of hydraulic load of structure in porous rock
aquifer. Compared with RSG, it is found that both measured values are close and the change trends are
same to each other, strain tests of bare FBG under high pore water pressure is feasible, sensible and
precise. Standardization process, kind of adhesives and survival rate are important factors affecting success
of model test.
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Tab.1 Statistics of adhesives

ID Name Brand Orign Curing time/h
A 504 Hezhong Huangyan 24
B EP Pengyu Yichun 72
C 914 Haiyan Tianjin 3
D 7148 Deli Ninghai 24
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Fig.1 Equal-strength beam with bare FBG
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Fig.2 Strain sensitivity coefficients of bare FBG
R2 NERYERYSHITR

Tab.2 Statistics of strain sensitivity coefficients

A B c D
1st loading 0.0717 0.0851 0.1001  0.1032
4 5 P I 1
1st unloading 0.060  0.0847 0.0992  0.1001 _ _. " Vw’ﬁ%ﬁ _
2nd loading 0.0675 00843 0.0996 0.1012 Fig.4 Equivement of pasting strain gauge
2nd unloading 0.061  0.0827 0.0979  0.0992
B Py £ L4 5 2R A AL
Average 0.067325 0.0842 0.0992  0.10093 # g %Hﬂ:ﬁiﬂ\ 5 }:'*'EMT 30 XX[LJEE‘
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Fig.5 Shaft lining model pasted resistance strain gauge on its

inner lining
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Fig.6 Shaft lining model pasted with bare FBG on its outer lining E al
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Fig.9 Test values of FBG and strain gauges of 2nd layer
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Fig.10 Test values of FBG and strain gauges of 4th layer
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Tab.3 Analysis of strain test values

2nd /AVG 4th /AVG

Relative Relative

RSG FBG error RSG FBG error
2749 -291.3  5.97%  -250.5 -282.9  9.02%
-484.0 -519.7 7.38%  -519.1 -538.9  3.81%
-831.8  -787.7 5.30% -703.5 -750.0  6.61%
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