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Model Correction of Continuous Rigid Frame Bridge Based on

Dynamic and Static Load Test
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School of Civil Engineering and Architecture , Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To study one method for the quick correction of the model of in-service bridge, we took a continuous

rigid frame bridge as the research object, and analyzed the first order frequency according to the results of the

bridge dynamic load test. The bridge model was corrected by matrix correction with the comparison of the

sensitivity of first-order frequency to stiffness matrix and mass matrix, and the mid-span deflection values of

under three working conditions were analyzed, indicating that the error of the corrected mode is within 5% ,

meeting the engineering requirements. The corrected results are consistent with the measured data, and accord

better with the current status of the bridge in service.

Keywords: continuous rigid frame bridge; model correction; matrix correction; coefficient of matrix correction;

sensitivity
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Fig. 1 Elevation layout of continuous rigid frame bridge

(unit:cm)
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Fig. 2 Finite element model of bridge structure
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Working conditions under static loading

Tab. 1
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T3 HisEs X B e K IE S AN HE—1204%

2 BIRGHRIERTHEEPHREE
Tab. 2 Mid static deflection values of

mid span under load conditions

Tw FMHEEE /mm SCMBEE BNRME/ RE/
WS AEN FE/ mm mm %
TH1 260 280 2.70 3.2 1346
TH2 300 320 3.10 399 2231
TH3 3.0 330 3.20 421 2399
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Tab.3  Test results of dynamic characteristics of bridge
iR WK —BiE /He e/ %
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EREE [ — P
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Tab. 4 Relationship between change of stiffness of left bridge and first order frequency

} IR BRI T R 15 R 1 HIR B2 L% /%
i R 5 I A MR R RIESERE TR
1 0.81K~0.86K 1.05M~1.10M 0.228 0.096 8.79 3.21
2 0.82K~0.87K 1.10M~1.15M 0.224 0.089 8.47 3.05
3 0.83K~0.88K 1.15M~1.20M 0.217 0.082 8.05 2.90
4 0.84K~0.89K 1.20M~1.25M 0.209 0.076 7.62 2.76
5 0.85K~0.90K 1.25M~1.30M 0.203 0.070 7.30 2.62
6 1.30M~1.35M 0.064 2.48
7 1.35M~1.40M 0.059 2.35
8 1.40M~1.45M 0.055 2.22
9 1.45M~1.50M 0.050 2.09
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Fig. 3 Relationships between first order frequency and

correction coefficient of matrix:

(a) stiffness matrix, (b) mass matrix
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Fig. 4 Sketch map of MIDAS finite element model for

left amplitude bridge
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Tab.5 Comparison of static deflection values

before and after correction

T S R BIEE RET%
mm mm mm BIER] BIER
TH1 270 3.12 277 1346 2.56
TH2 310 3.99 325 2231 475
TH3 320 4.21 331 2399 344
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