&1 P/ S R/ O -~ DR i S 14 No. 1
2011 4£ 3 H HYDRO-SCIENCE AND ENGINEERING Mar. 2011

R KB v 20 D6 2T S M et 8 M 0 B s 5 o

Aaa' ) R, BEM, AR, ALE, x| H
(1. =ik KFIGHE%E, WL HE  443002; 2. LRARER S THRBREGNE, 28 40
230000; 3. KRR LHE TRAR, Z# ML 236200)

FEEE : MOLLT Bragg YOI 1 R A R FH T 7K ) TR A4 W) A S5 3 WA I g 22 T R 0 1 309
FEGIANNL T35 B 5 W . K YC LT Ml A% TR e I I ot 23 A1 X IR R 4 , B BAT 2o A1 2O £F D 9
A, ST 5 A A1 OGN RS FEE A i AR RS e i M 0 A58 e .y T ISR o R i E 45 | Ll B
PEFIRE AR 2R 5 b DR SRR IS LR A GRS M B, I IS 3 ) X R, 5 e 2T DU MR B A2 S HoR 5 3R E
ML T35 05 E AT ARG £, BEAT S FE L M | S5 RN SN S5t , B P SR B B A S A 4

x 8 A WEG O Bragg SOl ; ML, Waill, sis
FESES: TV3IS XEkFRERS: A X ERS . 1009-640X (2011)01-0049-06

RGBS ) T RERLIE I, K IR BRI 36 3 i B 1R T, TR 10 SO 4. F
G ] 3 5 Bl IR - Y AP RO A T3 .y T ok B S0 24 TR L 35 4
I AT A5 BESIAT I BUM IR BE 317 ZUS A S50 B PR, R 4 SIS0 7 2 5 4T , 1
e SRR A B S 4 .

{11989 4F Morey # UCHEIEOLZ M TH B , D Sb/F 2 BF 5 24Xt H AL BB A ST AF T
AT MM BRI R . i T2 M A LA Bt TR 7738 RSE /s
PERF S FFAE ST A4 5 B 5 1 0t P SR BB ATV 0, SR S0 T R 2
BESN IR B F T 7 K SRS R LR GET Brage YoM EUA REPERAZE | SR ME R O 41 2 BAR B L IE
TP AL IR (4 28 I BV WL 53 S 28 5, G LA Yt B85 ( OTDR ) i HL K
(FHISR 5 ( BOTDR ) % 43 72 YR IO D15, ST 5 I 40 G ZF ISR R e LS 3 25 54 5
S E, Y YR AR LR P AL RAT 2 R YE TR B

AR SOHE LT Bragg JEHHELIE f 1A AL T IT-F W BEE ) WE ) T A DB, W45 5200 I
D e TR S T S35 5 RS 135 5 AV

1 b4 Bragg JOMIE & 1% R 25 R 22

HRAESCE RGBS, G AGDEIEASCEF I, Bragg YoMl (FBG) 23 SR RESE MK G I K /2 LT e
AT .
Ap =2n,A (1)
oA, HREHER OB, — B 1510 ~1 590 nmin WA RITH R ;A K CHIE.
T B AR AL B 5 | LT S R A28 1k, o R A A2 AL, 25 A5 BP0, F 2X (1) XHRE T

YrFs B 2010-06-30

E£WH: EXARBAEETIIE (51079079) ; & HRHEH AR HE A5 H (208092) ; WAL 8 B E TR 22 H AR
T H (2200713001, D20101207 ) ; =ik 24 5L4: ¥ BH TR H (2008 A007 ,2008B041 , KJ2010B003)

TEE B JAHL(1966-) , 5 dA TN, B, Wi, =2 KR TR Al 105 B0 T () 20 S5 BT
E-mail ; zhyh@ ctgu. edu. cn



50 KoM ok oaE T OBO% W 2011 4£3 A

KT,
dne” dA
S s dA dn 1 dA
Ht(1) F(2) WA, —f’:(i ] 77de 3
AL () Ay \adr T AT 3)
=i\ N NS 1 dneff N 1 dA 7
#“ PAN = ﬁl“ Z PAN = Y i Efl.
EMPOCRE n AT [} A ar
A
= (a+)AT = a,AT (4)

Ay
o FDCE MY R ABRE 2R SCB R W] FRE AR oo, DR, RIDGET GO B 9 22 AL -5 TR 19
AR AN R,
A (4) al A, SNSRI R 22 A i n o A AR A, AT S 1S SE 2T Bragg SEME L ERAS | i ik i)
Bragg YA LI IO ERRS B, S BRSPS B py

2 FEBEE(GR) R TAR K A IR I BOR AR AT

21 T E MR

TR T R i Bk (IR ) b () AR T2 Bl BRI TR B L eI 5 AL, BRI 9E 8 m, 8.5 m,
i) Z K 77 14 15,5 m, FIUE 1.2 m, JIEARJE 1. 4 m, R €25 FERIREE L. ARTREE - DI ] 4L rh 7E
2009 4 2-4 H. T 2117 P38, SR = KAV E0A BT IR0 X ) JEC B AR ) BT R - )R B 4 B
7335647 T 5 FL oA 388 3 X A (i) 2 T Pl A [] e 7K v A0 il B S8 15 It 9 P 28, i DA AR e - 7 e
BRR AR IO AN AN T 7 d e R BE L RS | il (]8R 1 d 2 2 2 PRl AR, 76 ) BULE 1)
AT VYR KA (A ) EAT I KV 20, KA 3 ) [AJHE 1 m 38 12 ~ 18°CHRAIK , LK 5 d.
2.2 4 Brage MR ERREBHNERRGE

H AT TRE R A3 A0 SOGEFIR £ AL, 40 Sentinel DTS-LR , £ 8K LA 28 Wi I RN 512 st 78 28 W i) 4 34

L FE B REIOBZP B 1 m S FEL A 07 B . 3 MU

g B, EL— B N TSRS, 0 C2F YRS £ B s

BRI S22 2 W, SCELA RO B 0 D25 4 4 b [ =

JE ASUGRI SR IGET Bragg ML IE 12 878 47U 32 . g [ F— il
G Bragg SEMHIE L A A B ULI 1, 72V EKAE FfEI B _ ™ ™ vl

TR SR RIS AT T 12 30O6LF Bragg YoM BE (4808 3f|3w -

SR I | LB 2 A L T A 5 \ o wwra

S5 I LHHR I sm125-500 X BOREE L ksppye o LT Bross SRR FORG AT

Fig. 1 FBG temperature sensor’s design
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Fig. 3 Comparison between the measured and calculated values of temperature
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Fig. 4 Temperature comparison of typical points with and without water pipe cooling
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Fig. 5 Stress comparison of typical points with and without water pipe cooling
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FBG temperature monitoring and feedback analysis of
water-pipe cooling in sluice pier

ZHOU Yi-hong', HUANG Yao-ying', YAN Han-bo’, ZHOU Jian-bing', ZHOU Zhi-qiang’, LIU Yang’
(1. College of Hydraulic & Environmental Engineering, China Three Gorges University, Yichang 443002, China;
2. Anhui Provincial Authority for Huaihe River's Key Projects Construction and Management, Hefei 230000,
China; 3. Company of Hydraulic Construction and Installation Engineering, Yingshang 236200, China)

Abstract; Fire-new FBG temperature sensor technology is applied in sluice engineering for real-time monitoring of
sluice pier's temperature. The sluice engineering’s temperature and stress field are feedbacked and analyzed.
Quasi-distributed system can be composed by splicing several FBG temperature sensors. It has advantages of
distributed temperature system with high precision. Though the sluice pier is a thin-walled concrete structure, the
air temperature in sluice pier placement highly influences the sluice pier's temperature and stress field. Real-time
on-line monitoring, real-time simulating and real-time feedback analysis combining weather forcast, FBG

temperature sensor technology and simulating analysis of temperature and stress should be adopted.

Key words: sluice pier; fiber Bragg grating( FBG) ; temperature ; monitoring; feedback
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