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Application of OFDR Distributed Optical Fiber Sensing in Hor-
izontal Displacement Measurement of Deep Soil
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Abstract: Based on the distributed optical fiber measurement method of optical frequency domain
reflection (OFDR), the conversion relationship between the strain measured by optical fiber and the
horizontal displacement of soil based on Euler beam theory was proposed, which was verified by in-
door experiments. The feasibility of the distributed optical fiber measurement of horizontal displace-
ment and the accuracy of the strain-displacement transformation relationship were verified. The optical
fiber measurement method was applied in a foundation pit project. Through the test, the optical fiber
measurement method was testified to be able to accurately measure the horizontal displacement of
deep soil in the process of excavation.
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Fig.1 Schematic of inclinometer tube
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Fig.2 Force analysis of bending deformation of inclinometer

tube
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Fig.3 Calculation diagram of inclinometer tube
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5 o R8I s 4 3 37 1

Fig.5 Photo of displacement measurement experiment site
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ment measurement experiment
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Fig.7 Comparison of displacement measured by optical fiber

and dial gauge displacement
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rounding environment
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Fig.10 Fiber-optic inclinometer sensors arranged in the

ground connecting wall steel cage and the soil
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S . T OFDRf# % & RA — iliE , i
BEOE AR HRRIE— AR YGET , IR A AN I AR R AT A
Pt R AL, E AR B4 in G LR out YL LT L ¥ An BT
(14 L 7% S B8 1) — A it 3 55 Bk 4 R e 2, O 2 F
OFDR i P8 AN, K A 98 A 5 28 1 A Fi filg FH 250 90 2k 3
A 3% 2, B AT 50 53 45 A0 A5 00 10 A8 A0 A I . S
AR 2 ff I LUNAODIST A50 43 7 3 56 F i 981X
SR AR JEU R 1 A8 B o

OFDR 4 A (1 5t ¥ g 58 1 H A v A5 1) 2 AH
X 35 AR 10 A8 AL A, DR I 366 o %R 11 358 X i e
(45 R 277 AR KB R . AE L BT F 4R AT — JH



300 ot H

E5d 7N W41

K12 Bz

Fig.12 Photo of foundation pit excavation site
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Fig.14 Comparison of initial strain and displacement of CX2 measuring point on October 13
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Fig.15 Comparison of initial strain displacement of TX4 measuring point on October 15
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Fig.16  Comparison of fiber displacement of CX2 measuring point and displacement of inclinometer and displacement error
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Fig.17 Comparison of fiber displacement of TX4 measuring point and displacement of inclinometer and displacement error
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