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Fig.1 Schematic picture of a prestressed beam
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Fig.2 Flow chart of the iteration process
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Fig.3 Schematic picture of a moving vehicle on a bridge
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th 4.58 2.29 19973.4 0.13
1

2 ZLh 4.57 2.29 19931.9 0.34
1
ELh 4.35 2.28 19064.7 4.68
1
th 3.43 2.29 14964.5 0.24
1

3 Zl,h 3.42 2.29 14928.7 0.48
1
EL“ 3.27 2.29 14306.8 4.62
1
th 2.28 2.29 9954.4 0.46
1

4 Zl,h 2.28 2.29 9924 .4 0.76
1
EL“ 2.19 2.29 9559.5 4.41
1 ;
th 1.13 2.29 4943.2 1.14
1

5 ZL[, 1.13 2.29 4918.9 1.62
1
ELI) 1.11 2.29 4822.4 3.55
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Prestress identification method based on actual influence line

information of bridge

WANG Ning-bo, WANG Can, SHEN Wei, HUANG Tian li
(School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: Prestressed concrete has been widely used in bridge engineering. In the service life of bridge structures, the prestress loss
is inevitable. Therefore, an accurate identification of effective prestress is important to ensure the long-term safety and stable opera-
tion of bridge. The paper investigates change mechanism of influence line due to prestress and establishes the governing equation of
the prestressed beam influence line. Both analytical and numerical solution are presented and verified by numerical simulation re-
sults. The influence of prestressing tendon line shape on the Deflection Influence Line (DIL) is further studied, the governing equa-
tion of the prestressed beam influence line is simplified. As such, a prestress identification method combined with the actual influ-
ence line is proposed. A numerical simulation test of the vehicle-prestressed beam bridge is carried out to calculate the dynamic re-
sponse and extract the influence line of the bridge. The results are used to verify the correctness and feasibility of the proposed pre-

stress identification method using the actual influence line of the bridge.
Key words: prestress identification ; bridge influence line ; moving load ; influence line differential equation ; basis function
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