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beam to some extent, and deflection detection provides important basis for evaluating the safety
and durability of beam or column structure, so measuring deflection is particularly important. Fi-
ber grating is highly sensitive to strain. The deflection of the beam can be calculated by the drift of
resonant wavelength. In this paper, the fiber Bragg grating (FBG) is used to measure the deflection
of the simply supported beam. The influence of load at different positions on mid-span deflection
of beam is proposed and studied. It is theoretically demonstrated that the position of the load ap-
plied will affect the measurement results. Based on this, different positions of the load on the beam
are studied. In the experiment, taking the simply supported beam as an example, the mid-span def-
lection was measured based on the FBG strain sensor, and the feasibility and correctness of the
theory were verified. At the same time, the errors generated in the experiment were analyzed. The
load position on the beam is introduced into the study, which enriches the research dimension
compared with the conventional measurement, and provides a theoretical reference for the future
study of beam deflection change.
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Figure 1. Diagram of simply supported beam
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Table 1. Simulation parameters
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Figure 2. Diagram of simply supported beam
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Figure 3. (a) Relationship between load position and mid-span deflection of simply supported beam with 9.8 N load; (b)
Comparison between theoretical value and actual maximum deflection of simply supported beam mid-span deflection

B 3. (a) BISRMEHN 98N B, FHMESETRENXER; (b) BXRETRENERESIREABRE BRI

DOI: 10.12677/jsta.2022.102018

150

(RS s SEIVAE


https://doi.org/10.12677/jsta.2022.102018

LA

HR 95 20(5) A 20(6) AT LA H 5 vh A B AL B I BESE R 1K 3(a) s, IS S Bt KHR X Eb fn 4]
3(b) il o I DL _F 5 PR S T s vh B R A SE PR KB A AR, ZE DRI AT DA DL v A B PR
KA SR KPR
3. FBG ¥ & X R E PR ENEHSSIET R
3.1 BXREDRES FBG REXRIES

FBG MIMERTFE A, =2ng A, A MIETRIK, ng ACHEEBATETER, A G et
B R St 0 B AR AL F s 51 AT R I K AR A, BRI AT LS WA R S R B A A N AR B
TREHTT LSS FBG AT E[13]. ST M AR RN BE 51 EE I K& AL, TR R A

Ay =2 (1= p,)Ae+ 2, (1+E)AT 7
b p, WIELF e R B T A FRLF AL 0.217, A AMAERIARILE, £ MLt ¥ 6.34
x10°°°C, AT NIRJERIAALE

AT 1 A3 B FBG N AR S RMBRE N R R, AR EHI—/ N W 4, KL, ENh,
WRYE-T TR 5, EAS T RE b, AR TSR 1~ T AR A8 T 28 TR i A AR 5 A P 1T L5728 T Jim 2 1) i 2 7 EL[14]
[15], AT )G 4% B S rb LR A XS e TN 0

5

________ -

[RANNRR [N PR R ——

Figure 4. Cross section of beam
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Figure 5. Pasted FBG sensor
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Figure 6. Detection system for mid-span deflection measurement of
simply supported beam
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Figure 7. Transmission spectrum of FBG when the load is at different posi-
tions on the simply supported beam
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Figure 8. (a) Relationship between load position and FBG strain on simply supported beam; (b) Mid-span deflection and fit-
ting curve of simply supported beam under different loads
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