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Tab.1 Main device of bridge health monitoring system
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Fig. 2 Stress distribution figure of main beam

APOL PR B AR T > 5 B A IR B B 52 e 1 9 A, A B DX R A R
A P 52 LI D A AR A L B Y 07 W] i v A AR 22 v B O 166 mo) A B — A L R A2
Ao A AR R TAT BT S BRI At T BB A2 T ELOA P R AL R A R (R i EL TR A O T
TR T HCRLAE J7 » T LAAZIN k10 214 % 1T R HH B 32 Bl SRR 25 1. 3 A0k mT A B, s o A8 1 e i H B 7
ANIE LS b CIE AR A 0 85 B9 43 500 76 m Rl 256 m) o T LA I 4 7 350 1 A 45 A B — A R AR 0 R A
LRI Y L

Je LA AT A0 5 0 A B a0 3 s e D72 B0 A A 1o 00 A3 1.2.3)

4.2 XEBEEARE

TECBEAE A7 3 0 26 BT 75 A0 s P ARt IR 35 AR A5 B9 R 6 1 S B 0 61 MPa 62 MPa, 64
MPa .65 MPa .68 MPa,70 MPa, #e # i 5 1 45 5 /3 % 4 : 3. 61 X 10" MPa,3. 62X 10" MPa.3. 64 X 10’
MPa.3. 65X 10" MPa,3. 68 X 10" MPa,3.7 X 10" MPa. ¥EA (i 1 =3. 65X 10" MPa, ¥ Jj 2% S=346
MPa. 5 BEAE T 580 73 2 T 75 A0 Ao FH Al IO 3 3R A5 A TR BE 1 SE PR B2 51 MPa .52 MPa, 53



530 [T S A SN O B SCE Y oY %45 %

B3 MEFEH

Fig.3 Arrangement of measurement points
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Interval strain threshold setting method
for early warning of concrete bridge

MA Zhong-jun'?, TAN Zhi-cheng®, ZHANG Yin*

(1. Wuhan University of Technology, Wuhan 430070, China;
2. Nanyang Institute of Technology,Nanyang 473004, China)

Abstract; How to set proper strain threshold in the early warning module of bridge health monitoring system still remains
a subject to be studied. Considering the discreteness of concrete, a novel interval strain threshold setting method for con-
crete bridges has been proposed in this paper. In practice, it is very difficult to obtain large amounts of elastic modulus da-
ta sample, so the small sample analysis of elastic modulus representative value is necessary. For this purpose, ¢ distribu-
tion is introduced to carry out interval estimation for the mean value of elastic modulus firstly. A confidence interval can
be obtained and used as the representative value of elastic modulus. By employing the end values of this interval, strain of
each measurement point can be calculated by the finite element method respectively and used as boundary values. Subse-
quently, the interval strain threshold for the early warning can be obtained. Numerical simulation example shows that rea-
sonable interval threshold can be obtained by the method proposed in this paper. Based on the interval strain threshold,
multiple level early warning can be actualized and then the safety of bridge can be ensured well.

Key words: concrete; strain; interval; threshold; t distribution
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