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Fig. 1

The positions of FBG sensors and the partial

enlarged drawing after installation
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Tab.1 The central wavelength and channel of FBG sensors
feds  miE O K/nm || FEEE EE POEK/nm
17 1 1 545. 56 67 3 1 544. 88
27 1 1 548.53 77 3 1552.75
37 1 1 550. 95 87 4 1 544.77
47 2 1 548.93 97 4 1 548.19
57 2 1 550. 90 107 4 1553.12
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Tab. 2 The observation record of arch dam
Hh 7R A5 R4t A LI/ g
1 PR EAY S 0.065
2 A RTEAY 3 0.134
3 T 0.181
4 PR 0. 242
5 Jo W sk 0. 280
6 To A b 2 4% 0.333
7 To o 4k 0.373
8 To A b 2 4% 0.431
9 ToH 4k 0. 465
10 RT3 0.507
11 47 77 AR IR AR AL B 1) 4 0.581
W A — LY L5 67 M4

12 i 0. 696
SRR ) 8 i) 2 4

13 yxr%@ﬁ?%ﬂumﬁm 0.776
P 4, 3t 1 4 4 T

14 IUTRUIR B+ P VR 0. 859
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Fig.2 The damaged behavior of Dagangshan arch

dam in the face of upstream
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Fig. 3 Finite element mesh of arch dam
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Fig. 4 The peak strain along the top of arch dam
model induced by different grade input

earthquakes
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Tab. 3 The measured strain during the 3™ earthquake

& 2% PLEME N AR /1070 FRUE N A% /1076
1% 5.5 7.5
2% 12.0 13.0
3% 18.0 18.0
57 23.0 18.0
6% 19.5 19.0
7% 16.0 20. 0
8% 11.5 13.5
9% 12.0 12.0
10% 5.5 6.5

Bl 5 R 3 P hh AR E (O fH i 2
0.18g) NTJEIIG 27 (37 |57 ~ 97 fLJRA% M5
EOE S IR AR AR AW ok (S DRV g = N W
PR EAEE T vy 2 3B BIREAE L LA K xy
xz v yz 3 YN ) N AR BEAT 43 i A Ok, FLAE
AKX W

e, = eli +emi tent+2c,0im +

2r.mny + 27ony (D
Hodr omy oy BT AR R o] AR AR R PR 3
AT I AR 5% 80 A b 28 At 19 A A 1 A8 AT DL SE ik
P DL b2 M B AR A

FH P 5 H 38 7 1 0 O 00 45 4l R S o BT 45 SR
X LT R B W A S B TR A 25 AN KL T



106 A ¥ #E L X

S

¥ ¥ R 51 %

30 [o-spispiznst
26 - gL

A5 3AMETERENTRBERSHME
AT EE R T

Fig. 5  The comparison of peak strain between

measured values and theoretical results

during the 3™ earthquake
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Fig. 6 The maximum strain variation of 3%, 57-87

FBG sensors during different earthquakes
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Fig. 7 The damaged behavior of middle position at

the top of arch dam
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sensors during different earthquakes
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Fig. 9 The wavelength of 57 FBG sensor during the
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6" and the 7" earthquake
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Application of FBG strain sensors to experiments
of artificial concrete dam models

LI Hong-nan"', JlI Xue-heng'?, REN Liang', CHEN Jian-yun', ZHU Tong'

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China;
2.China Triumph International Engineering Co. , Ltd., Shanghai 200093, China )

Abstract: A small dimensional sensor with two holders in both sides of fiber Bragg grating (FBG),
which is protected and packaged by a stainless steel tube, is used for strain measurement.
Experiments were conducted on the universal material testing machine to calibrate the strain
transferring characteristics in different parent materials. The strain measured by FBG sensor agrees
well with the theoretical result. The tube-packaged strain FBG sensors are applied to the vibration
experiments of artificial concrete dam models. The results show that this FBG strain sensor, which
has the advantages of high sensitivity, low noise and long-term measure stability, can effectively
monitor the changing trends of elastic strain and crack initiation strain of artificial concrete dam model
in the vibration experiments. It is testified to be a promising potential instrument in long-term

vibration-based structural health monitoring.

Key words: fiber Bragg grating; strain sensor; model test



