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Abstract: As bridge spans increase, bridge flexibility is enhanced, making dynamic deflection deformation a critical indicator for
assessing bridge health. Traditional monitoring methods, including sensors, measurement robots, and GPS, are limited in their
ability to provide non-contact, high-frequency, and comprehensive dynamic deformation monitoring for large-span bridges. This
research aimed to monitor the overall deformation patterns of the Yellow River Phoenix Bridge under dynamic vehicle loads using
ground-based real aperture radar (GB-RAR) technology, with data quality enhanced through wavelet function analysis. The research
results indicated that after wavelet denoising, the measurement error of GB-RAR was reduced to 0.016 5 mm, meeting the required
accuracy for deformation monitoring. Under dynamic vehicle loads, bridge deformation followed the wave-sin-sqr model, with a

maximum mid-span deflection deformation of 131.61 mm, which was within the tolerance specified by the General Codes for

75 B 89 :2024-11-19
E& WA WK AR BRI H (52204097, 42374049) ; IWARBHE T HHE-2IMV2A0HE S B H 5 AR & 55 2 B0 75 75 45408 A
e BhI H (2024KIHO87 ) 5 AR A H AARF 2 3L 4 1 L9 BT H (ZR2022MD103) 5 AR S K2EAERIF AL I 2530 ¥ Bh 701 H
FE—EEBN REH(1989— ), B INRFT A, BIESE A S0, A 8505 o TR S AR W
E-mail : 24155@ sdjzu.edu.cn
* BISEE B RN (1970— ), 53 IR B 20 W AE 0 i, E 20T 90 7 ) B 8 AR R LA,

E-mail ; zhangqgingsong@ sdu.edu.cn



128 TR N NI

it (T 2% W)

55 %

Highway Bridges and Culverts. These findings offered technological and data support for safety monitoring and reinforcement design

of ultra-large-span bridges, such as the Yellow River Phoenix Bridge.
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Fig.1 The relationship between line-of-sight displacement and deflection deformation
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Table 1 Results of wavelet denoising debugging
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Fig.4 Schematic diagram of bridge local deformation at sampling frequency of 60 Hz
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