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Identifying Transverse Position of Vehicular Wheel
on Orthotropic Steel Decks
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Abstract: The lateral position of a passing vehicle crossing the Orthotropic Steel Deck (OSD) is crucial for both
OSD bridge fatigue analysis and the Bridge Weigh—In—Motion (BWIM) system. In regard to the local salient effect of
OSD bridges, an efficient method is proposed in this work that only uses the collected signals of sensors applied to the
BWIM system to identify the lateral position of the passing vehicles. This method establishes the finite element model
of OSDs, which can be verified during the calibration test in the BWIM system. The influence lines of girders are then
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extracted to form the error function between the theory responses and measurements. To verify the accuracy and feasi-
bility of the proposed method, the Ls—dyna—based vehicle and bridge interaction model is first built and analyzed.
The effect of vehicle conditions (including the vehicle speed, the number of vehicle axles, and the different wheel lat-
eral positions on the bridge) and wheel-to—bridge contact area on the recognition accuracy is investigated. The simu-
lation analysis shows that the proposed method is not sensitive to vehicle conditions. For different vehicle speeds, the
number of axles, the lateral position of the wheels, and the max average errors of the recognition accuracy are 9 mm,
4.6 mm, and 12.5 mm, respectively. In addition, it reveals that the suitable wheel-to—bridge contact area should be
200 mm. Then, a field bridge test is carried out in this paper to verify the effectiveness of this method. The field test

results show that the proposed method has high accuracy in identifying the lateral position of the vehicle and has a

wide range of applications.
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ence line
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Tab.1 Configuration of vehicle runs of field tests
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Tab.2 Axle weights in Ls—dyna model
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Fig.18 Results of the five—axle vehicle
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Tab.3 Calculation of wheel lateral position results from real bridge data mm
g i Sl
T X, x7, (x3) FTA i
xl, 2% Xty 2% Xy R
1 -141 -6 -10 -131 =26 20 4 -10 -40.3
2 -269 -134 -199 =70 -194 60 -193 59 16.3
3 =71 64 5 -76 131 -67 135 =71 -71.3
4 =214 =79 -101 =78 -99 20 -82 3 -18.3
5 =225 -90 -162 -63 -140 50 -143 53 13.3

6 -199 -64 —-134 -109

-109 45 -106 42 -7.3
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