ook 1M A = Vol. 20 No. 1
2005 4FE 3 H JOURNAL OF EXPERIMENTAL MECHANICS Mar. 2005

XEHS:1001-4888(2005)01-0023-07

A RFERERERLT
ERERNAPNEA

B, &, F A

(FPF R R TR, LI 200092)

WE: LAAMERBZEAKRRD RAER ZHESH R E REETHR ERATRE.HT
RSN EFF S ANERENRALEORE LERN TAZ G RAEELEN, RARR
Bt TR PR AP LR SRR AR LI, AR B AR EAE A
BRENELULENFROUERKRGFAYTHEGEAREEE, FL—FASHERELMNF
BOUZBRARTASEHEMNG TR, ALLSLRGIREHAN BT LA EMERBEEL
AR B L BE BN TR AL A BT N R R R R i A AR A A SR R
MABRELRRTEES S, B EREHRG R L0 FE,

KRB R RMAERSE; RGN BAEL

HESES: TUSTS SCEKFRIRAS: A

1 5§

T I A A LT U 45 2 1 R A 4 g R B 28 K 0 2 SR BB O AR S 2 36 A B 5 11
2 T AL IV I ) B T R (TR B b . DR o A A R SR U b 5 g R SR 7 B T R o
o ) 75 F T AL ) IR T A e 25 0 g £ S 0 145 5 1 ) T B L 8 K 1 24 T R
OO P S0 3 s R R ) T B ) 28 O T B 5 g W R . AR 6 2P b
A5 B TR T 24 0 A 43 A BT R P I T R ol K T B L R 2 2 0 A
SR FE G 25 ML B 1 0 AR S 6k A R R 256 - 0 T3 5 0 A4 09 0 T W T 45 9 B T ot R o
FVEL 58 - 1L E 97 A B 1 VRO O FF Y

2 SEEF SR Res By R 3B

JGEF A A% S HHA% 2% v A T Y O 21 S 1 6 28 il 1) S S 3 ) 30 A28 Ak Y — Tl Ot A L AR i R 5
RIS | 24 BE T G TE G EF A Pr % el (Fiber Bragg Grating) H 4% iy B, 7= A2 6 2 HR & o A 0 46 B2 5 g
k&%ﬁﬁ%%%%A%%%%:
Ay = 2nA (D
Horfon G A AT R .
RSB A n SR B R R N AR SRR T FBG I, Gl E 6 S A g AR A AT
RZZ R FUA R IR B QR R A 76 A RS S Ak 2 S I 2 3 e 381 R B ) (JBT DY,
TEAT 1A G AL it i &b 77 B0 FE BCAS | S Y 18] B 7 2R AR AR S B 5 TRE SR A 01 9 I i 23 AR Y R A

» WA HEH: 2004—06—06; fEITHHER: 2004—12—09
BWAESE: &9 1963—) it R E R, ZENFEH LN S5 ENAHFFE. E—mail: zhaom@mail. tongji. edu. cn



bt
&
i

24 (2005 )58 20 £

. d ?[
— [T —
s A

L
B SEF UM Es # e

Fig. 1 The principle and structure of optic fiber grating
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Fig.3 The temperature monitoring system of FBG in this project
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Fig.4 The sketch of location of FBG sensors
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Fig. 5—a The variational curve of temperature of each sensor in zone 1
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Figb—b The variational curve of temperature of each sensor in zone 2
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Figb—c¢ The variational curve of temperature of each sensor in zone 3
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Fig. 6 The heaviest difference in temperature curve of measuring zones
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Fig. 7 The comparison of calculation and measurement of the most difference temperature in zone 1
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ig. 8 The relation of the temperature stress and the tensile intensity of concrete in different periods
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The Application of the Fiber Bragg Grating Sensors in the
Temperature Monitoring of the Large Volume Concrete Foundation

ZHAO Ming, HE Tao, LI Jie
(Department of Civil Engineering of Tongji University, Shanghai 200092, China)

Abstract: The Fiber optic sensor is a new-type sensor that has been developed in recent years. An op-
tical fiber sensor is characterized by light weight, small volume, high sensitive, anticorrosion, against
electriccmagnetic wave, wide transmission frequency band and could be designed in distributed way,
which the other sensors do not have. So it is suitable for the health monitoring in a long period. Utili-
zing the traditional sensors such as thermometer, thermoelectric coupling which would restrict the ac-
curacy and precision of the gathered data. Seeking for one kind of high accuracy temperature detection
means has already become the premise of the on-the-spot structure monitoring. This paper presents a
case study of the application of Fiber Bragg Grating sensors in basic concrete temperature monitoring
of a mat foundation construction of a tall building. According to the temperature monitoring results, a
more severe isolation method is proposed during the curing period of the mat foundation, preventing
the formation of the temperature cracks in the mat.

Key words: Fiber Bragg Grating sensors; health monitoring; temperature stress



