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Abstract: [Objective] As a new type of strain measuring instrument, fiber bragg gratings (FBG) strain sensors
are gradually used in the field of civil engineering, and the key to their use lies in the deployment of sensors and
the calibration of sensitivity coefficients according to different usage requirements and environments. The cur-
rent conventional FBG installation methods are direct surface adhesion and slotting implantation. [Method] In
order to determine the measurement accuracy of the two installation methods, a calibration method of the un-
packed FBG sensitivity coefficient used for the pile sinking test was proposed and the calibration test of the two
deployment methods was carried out by using the circular seamless steel tube as the matrix, and the calibration
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results were compared with the theoretical values. [ Result] The results show that in the stage of progressive load-
ing, the calibration coefficient obtained by slotting implantation is smaller than that by surface adhesion, while
the calibration coefficient obtained by the surface adhesion is closer to the theoretical value. The calibration coef-
ficients obtained by slotting implantation and surface adhesion were 2.84% and 0.33% respectively compared
with the theoretical values; In the step-by-step unloading phase, there is a certain lag in the central wavelength
of the two deployment methods, but the calibration coefficient is not much different from that inthe loading
stage. [ Conclusion ] Therefore, it is necessary to choose a reasonable fiber grating layout scheme and calibration
method according to the test environment and within the test tolerance range in the process of using FBG.
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Fig. 1 Diagram of the working principle of FBG
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Tab.1 Parameters of FBG strain sensors

Sensor number (i::gtf /;r: Wav(eff;:g:; nm 3 db broadband/nm suppfei:::i-omnorjfio /4B Reflectivity/%
FBG1 10 1531.9 0.24 19 95.19
FBG2 10 1 546.8 0.22 21 94.01
FBG3 10 1537.1 0.24 20 96.61
FBG4 10 1542.1 0.24 25 93.55
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Tab.2 Parameters of round steel pipe

It Tube lenath/ External Wall Elasticity Poi .
em ube length/mm . . oisson ratio
£ diameter/mm thickness/mm modulus/GPa
Seamless round steel pipe 500 140 4 210 0.25
Ontical Layer of Layer of
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Fig.3 Three-dimensional schematic diagram of FBG laid
on a circular steel pipe (Unit:mm)
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(a) Open groove (b) FBG grooved installation
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Fig. 5 FBG grooved installation diagram
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Fig. 6 Calibration experimental diagram
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Fig. 8 Relationship between FBG wavelength variation and strain
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Table 3 Calibration coefficient statistics for FBG sensors

Test calibration coefficient Theoretical value

Sensor layout

Sensor number of calibration Error/%

h
method Test 1 Test 2 Test 3 Mean value cocfficient
Surface direct FBG1 1.187 1.190 1.196 1.191 1.195 0.33
adhesive FBG2 1.205 1.202 1.211 1.206 1.207 0.08
. FBG3 1.163 1.161 1.168 1.164 1.198 2.84
Slotted implant
FBG4 1.172 1.168 1.178 1.173 1.202 2.41
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