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Confidence Levels of Measured Axle Load
with a Consideration of Dynamic Loading
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Abstract : It is difficult to determine the static axle weight of a vehicle with weigh-in-motion systems
which in essence measure instantaneous axle impact forces. The difficulty in determining a static axle
weight results from dynamic effects induced by vehicle/road interactions. One method to improve the problem
is to quantify a statistical confidence level for measured axle weight. The quarter-car model is used
to simulate vehicle motion. Also, the road input to vehicle model can be characterized in statistical
terms by PSD (power spectral density) of appropriate amplitude and frequency contents other than an exact
spatial distribution. The confidence levels for the measured axle weight can be obtained by the random
process analysis using both vehicle model and road input.
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Fig. 1. Simulated road profile model
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