55 50 45 9 1] T o Vol.50 No.9
2021 % 9 H ACTA PHOTONICA SINICA September 2021

5] A #% 0 : LI Shiyi, LI Hao, JI Wenbin, et al. Optical Fiber Sensing Structure for Slope Monitoring Based on Brillouin Optical
Time Domain Reflectometer[ J]. Acta Photonica Sinica, 2021, 50(9):0906005
AR R, 20 L R SO, A L T A VRO I RS A B i e O £ A RS R [T T 2E i, 2021, 50(9) : 0906005

A1 HL RO P s S ) 320 38 S e 27
1% I g 45 1)

Faa ', FELELR L, ZELRAT L EZHFT LKA KR E,
ST AL E AN YA
(1 B K2 L IR S TR AR E M E L=, B 5t 210023)
(2 VL7048 2 TR E ), B i 210004)
(3 VLR AR pg T AR A BRZA ) L g 5t 210000)
(4 PS8 — N TRRABRA R, 7 &L 210000)

W EoAXAEZNASHERAREDZBENAR T ARKGZREH ., RAEBHFHZEGORE T 12
EARIAANRZHAFEAAH L AN TRAAT A > HRGRA EARF N EHGNF
SR, ALERAREN , FETRTORIXFZHNEFERG LG BEREN BEEFFRFHMRL
HEPERGEBRXEMH, EEES LM T REBRLFORE, RV T R BI LN a2 &,
RN ARZT R TR ERE, Xt R RS, e T EAETM > #HEAS Im i, FEAT
RED LN BN E S BET A ATER B AR, R, TAEERRREEGRY T
RES R, RGO GEEFEERFZRS,

KRR B R R R ORI R R S A e ] ] B s A A o B B R S

FESES . TUL SCERFRIRAD : A doi:10.3788/gzxb20215009.0906005

Optical Fiber Sensing Structure for Slope Monitoring Based on Brillouin
Optical Time Domain Reflectometer

LI Shiyi', LI Hao', JI Wenbin', WANG Feng', ZHOU Xiao', YUAN Xinyu',
ZHANG Yixin', ZHANG Xuping', LI Haitao’, LI Jingzeng’, BO Guanzhong'
(1 Key Laboratory of Intelligent Optical Sensing and Manipulation, Ministry of Education, Nanjing University,
Nanjing 210023, China)
(2 Jiangsu Traffic Engineering Construction Bureau , Nanjing 210004, China)
(3 Jiangsu Southeast Engineering Consulting Co.,Lid. ,Nanjing 210000, China)
(4 China Communications Construction Company First Highway Two Engineering Co.,Ltd. ,Nanjing 210000, China)

Abstract: Distributed Brillouin optical fiber sensor has great potential for slope monitoring. The sensing
fiber is easy to be broken due to extensive local strain, and it is often difficult to obtain accurate measuring
results due to the limitation of the spatial resolution. In order to fit for the slope monitoring, an Optical
Fiber Sensing Structure (OFSS) for the distributed Brillouin optical fiber sensing network is developed.
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The OFSS composes of a PVC pipe and two pulleys, constructing multiple round-trips for the sensing
fiber. The length of sensing fiber for a short spatial length is extended significantly. So both the sensing
accuracy and the tolerance to local deformation of the fiber are improved effectively. A comparative
calibration experiment is designed in the laboratory to verify its performance with the spatial resolution of 1 m.
What's more, the effect of the proposed OFSS for landslide monitoring is confirmed through an on-site
monitoring test on a shallow artificial slope. In addition, since the optical cable has no contact with the
outside under the protection of the modified device, the survival rate of the cable is increased significantly.
Key words: Optical fiber sensor; Brillouin optical time domain reflectometer; Slope monitoring; Strain
measurement; Displacement; Optical time domain reflectometry
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Fig.1 Sensing structure based on coherent self-heterodyne BOTDR
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Fig.3 The setup of the calibration experiment
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