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On sensing apparatus for bending deformation in
trenchless underground pipeline detection

QIAN Jin-wu,SUN Liu-chuan, SHEN Lin-yong, ZHANG Ya-nan

(School o f Mechatronics Engineering and Automation ,
Shanghai University » Shanghai,200072,China)

Abstract: A new method of using FBG sensor for detection of pipelines is proposed. First, two Fiber
Bragg Gratings(FBGs) are mounted on a slim cylindrical substrate in 90° to make a strain detecting
sensor with a diameter of 5 mm. Then the sensor is placed in a novel design centering clamping device
to deal with the centering and longitudinal force unload problem. By the demarcate method, two coef-
ficients between the two FBGs Bragg wavelength change and the curvature of sensor can be calculated,
and the two coefficients are 524. 0 733 and 485. 7 432. While the centering clamping device drives the
sensor to move along the pipeline step by step, the data of Bragg wavelength of the sensor is picked up
by demodulator every 50 mm equidistance points. Space curvature information of each point can be
calculated from these data. At last, the location and 3D shape of the pipeline is reconstructed by the

use of the space curve fitting method, which is based on curvature information of discrete points.
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Fig.1 Conception of the system
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Fig. 2 Schematic diagram of mounted FBGs

Wb e 54 A8 2 i AR B R — 2. [l
it & D' 21 Ot 15 Tk e A A A Y 02
PEEHOLA R E R IEZE . 5
T TE N BE Y EE ST W W m . o T v R
FEE T BR S AL A 4R 1k 1 42 5] Ty B 2 2 W
ST . QSRR R A O 2R e M A% S AR
(o HE 7 X O R e AL S AR K = 7 AR
F2 5] S35 | 32 B 4G R A L i 3 (2) FT
PARIGE » B 5l 2F JE A 4 w0 B K 2 7
e ¥ - B2 MR I 25 2R IR0 R AE R R
T P RO SRR A T DN 5 | T R

T R T R B Y RE O A 28 Y )
A BT T —FhORT B R g 0 A L 1A
3 s . HASM IR B O — R 515 Bk
07 TE PN A TR DT S P R Y 22
VN — AR R R e D A, MR
Sk B4 58 U - FHE AL K AN R B B R
Pbt R S EAR R 5 mm (KL IR PEAT
SR 5 K AR TSR PR AT I 7 i A SRR O 1Y
B FL A L G EF el 1 A 2 g3 i I 8 A TE A
0 2 i

FRAT By A 0 X G O B B AR R
S1E I E I R S B | EPH R o) T s S T RO
B E 1Y fL AR LA TE S AR g R O B it
T a] 2 A Al LR 30 IR IR 1Y
R 9, A2 18 FLBE . BT LUK Bl A 58 S —
Bt 6] N 2 09 e g 3 8 1 AR B ik



182 2 K TR %13 %
PRI R B RR F
F l F
BT
F -—F
RN R RLHME R B e
Sk B R B I

K3 e 0% R B
Fig. 3 Schematic diagram of centering clam-

ping device
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Fig. 4 Schematic diagram of centering sensor
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Schematic diagram of bended girder

Fig. 5

with orbicular section
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Fig. 6 Picture of sensor
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