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Abstract

Based on Digital Image Correlation (DIC), a system for monitoring and analyzing the full-field de-
formation and crack expansion of box girders was established, and accurate data were successful-
ly obtained for monitoring the full-field deformation and crack width changes of box girders under

CEFIH: EEE, T, B EGRBIEARAE R AT R R B AR TR, 2021, 10(9): 935-944.
DOI: 10.12677/hjce.2021.109105


http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2021.109105
https://doi.org/10.12677/hjce.2021.109105
http://www.hanspub.org

ERHE, 730

different levels of loading. In a word, this study was of a certain reference for the application of
digital image relevant technology to actual bridge engineering.
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Figure 1. The elevation layout of Sanlihe Bridge
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Table 1. Parameters of the test monitoring system
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Figure 2. Fabrication of box beam scattered spot. (a) Box beam large field of view scattered
spot map; (b) Box girder small field of view scattered spot map
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Figure 3. Test system arrangement. (a) Box girder full field system arrangement; (b) Box
girder local system arrangement
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Figure 4. Test system calibration. (a) Box beam large field of view area correction; (b) Box
beam small field of view area correction
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Figure 5. VIC-3D system calibration results
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Figure 6. 3D shape of analysis results
6. HLER 3D F5R

3.1.2. SR

PN E R AT I A R GRS, EME RS, W ad — MR, EmEadEE
AR R P B KSALR ARAGIE DL an ] 7 Fras,  Herf 26 s AR AR 4K 07 I A2 4% (1P 318,
ARBR AN R INER ) B e 41 (B R a8 65 5 5k B ), AT U, ZKPJ7 IR #% & B K 0.7 mm

H—Auverage: U [mm] vs. Index [1]]
0.06

005t
T004
Eoos
002
001F

L L " L L L I L L L L L L L Il i L L L |
5 1o lnd1e§<[1]
Figure 7. Horizontal displacement cloud map
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Figure 8. Displacement clouds of different points in horizontal direction
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Figure 9. Original cracks
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Figure 10. Horizontal strain test results
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Figure 11. Horizontal strain curve
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Figure 12. Original cracks
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Figure 13. Crack width variation curve
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Figure 14. Localized original cracks
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Figure 15. Horizontal strain
[ 15. KFFEME

Figure 16. Shear strain cloud
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Figure 17. Local crack width variation curve
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