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Abstract: Finite element (FE) model plays an important role in health monitoring, seismic analysis and acci-
dent analysis of bridge. Considering the fact that lots of bridge drawings are missed, there are extensive structural
modeling work need be done in regional seismic analysis, which is inefficient. This paper presents a bridge finite ele-
ment reverse modeling technology based on UAV oblique photography technology. Firstly, the parametric bridge
modeling process was introduced, then the oblique photography technology based on motion recovery structure and
multi-view stereo matching algorithm was introduced. Combined with UAV multi-view sequence images, the three—
dimensional real scene model of the target bridge was constructed. The non—uniform rational B—spline algorithm was
introduced to extract the complex structural surface of the bridge and obtain the geometric data of the bridge. The in-
ternal structural parameters of bridges, which cannot be observed by UAV, were obtained through network big data,
bridge design specifications, design standard atlas and field measurement, then the FE models of bridges can be re-
constructed. Three— dimensional real scene model of Baxizhou Bridge in Changsha City is established, and the
model error is less than 2%. The Midas FE model of the target bridge was reconstructed based on the real scene
model and the bridge internal parameters obtained by big data and expert prior information. The modal frequency er-
ror between the Midas model and the real bridge was less than 2%, and the calibration coefficient of static load test
was 0.57~0.79. The research results showed that the bridge FE model established by UAV oblique photography is re-

liable and accurate, which can facilitate bridge health monitoring and regional seismic analysis, and has great scien-

tific research and engineering practical value.

Key words: bridge engineering; finite element model ; oblique photography ; reverse modeling; unmanned aerial
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Fig.1 Reverse finite element modeling method based on UAV
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Tab.3 Material parameters for bridge modeling
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Tab.5 Position and shape parameters of bridge modeling
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Fig.10 Comparison of static deformation

A 1.3 45 Bk BT A A B, AOHER
R TR B 2 5 0.57~0.79, 6 J2 S0 A I 068 - HEA 35
HERE B A 0.5-1.0 (B3R , 1 T oK% 1A A 2
Fato00 BRI R TR 5T
Fh 2 6 A A1 T = 3 0 6 1 S
B KR 7E 2% DAY RS BEWE S 35K . A3 H7
Fzo6 BI=BIREISLE

Tab.6 Frequency comparison of the previous three orders
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Tab.7 Comparison of model 1 and model 2
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Fig. 11 Sensitivity analysis results of unreliable parameter
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Tab.8 Sensitivity analysis parameters and verification results based on modal frequency
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