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Abstract: The dynamic analysis model of a simply-supported beam under a vehicle modeled as a wheel-spring-
damper-sprung mass is established, and the motion equations are derived. Using the vertical accelerations of the
vehicle and its spectra, the fundamental frequency of the bridge is identified. The influences of parameters, such
as bridge damping, vehicle, spring stiffness, damping ratio of vehicle mass to bridge mass, vehicle moving speed
and acceleration, and bridge surface roughness, are studied. The main conclusions are drawn from an example:
bridge damping does not affect the accuracy of frequency identification; better accuracy is achieved for smaller
vehicle speed and smaller ratio of vehicle mass to bridge mass; the influence of bridge surface roughness is
significant; the varying speed of the vehicle does not obviously affect the identification accuracy.
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Table 1 Grade of road surface roughness
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Table 2 Identification results for different bridge damping (v=10m/s, M,=1200kg)
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Table 3 Identification results for different ratio of vehicle mass to bridge mass (&=0.02, v=5Sm/s)
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Fig.2 Acceleration spectra of sprung mass for

different bridge damping

B3 ANIRIZEM o b o e R A
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Table 4 Identification results for different vehicle moving speeds (£=0.02, M,=1200kg)
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Table 5 Identification results when vehicle moves on bridge with speed uniformly varied
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O—0x; ~4.5597 4.3945 4.4395 4.4395 / / /
W1+, ~4.7597 4.8828 4.8828 4.8828 / / /
[ 4.6597 4.6611 4.6611 4.6611 0.03 0.03 0.03
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Fig.4 Acceleration spectrum of sprung mass (V=7m/s)
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Table 6 Identification results for different grades of bridge surface roughness
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Fig.6 Acceleration response and its spectrum of sprung mass for grade B
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Fig.7  Acceleration response and its spectra of sprung mass for grade C
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