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Bridge Weigh-In-Motion System using Deflection Response
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Abstract

This research presents the bridge weigh-in-motion system to identify truck load from
bridge deflection response instead of strain. The analysis employs a method of regularized
least-squares with accuracy improvement by the updated static component technique
applying the direct measurement influence line. The effectiveness is evaluated by numerical

examples and statistical studies from computer simulation. The results reveal that analysis
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using deflection response performs better effectiveness than strain. The appropriate

regularization parameter can be selected in the broader range with higher identification

accuracy. Bridge surface roughness and measurement noise are significant parameters of

system accuracy. The identification error varies to roughness amplitude and noise level.

The error can be reduced by smoothening the pavement and using low-noise instruments

or applying noise filtering. Using the deflection response is therefore an alternative option

to strain that could have a distorted signal if the strain gauge is installed on the microcrack

of the concrete surface.

@Keywords: bridge weigh-in-motion; axle load identification; truck weight; bridge

deflection response
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Case A B C

Static weight error

Front axle weight (%) |-2.01 |-2.12 | 2.60
Rear axle weight (%) 0.96 | 0.75 | 0.43
Gross weight (%) -0.49 | -0.66 | 1.52
RPE of dynamic load

Front axle load (%) 2.41 | 5.51(10.98
Rear axle load (%) 1.89 | 5.03 |12.23
Total load (%) 1.28 | 3.33 | 6.68
Number of iterations 6 6 6
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Condition of roughness & noise Good Moderate Bad
Identification error Min. | Max. | Avg. | Min. | Max. | Ave. | Min. | Max. | Avg.
Static weight error
Front axle weight (%) 0.01{38.49 | 455| 0.00|50.39 | 5.14 | 0.00 |62.48 | 6.21
Rear axle weight (%) 0.02 {25.61 | 4.31| 0.00 |32.37 | 4.49| 0.02[39.34 | 4.61
Gross weight (%) 0.00| 234 | 059 | 0.01| 3.70| 092| 0.00| 6.42| 1.32
RPE of dynamic load
Front axle load (%) 1.84139.49 | 7.14| 2.45|51.73 | 9.05| 2.27 |64.58 |11.69
Rear axle load (%) 15213318 | 7.97| 2.55|46.70 |11.37 | 3.60 |62.26 |14.63
Total load (%) 131 ] 7.18| 323 | 216| 9.65| 447 | 3.02 1247 | 5.89
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