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The soundness evaluation of bridge applying the axle weight identification with BWIM

Takumi Yokoyama Keywords : Influence line, BWIM, deflection

[Background] [Results]
With the aging of bridges, efficient and quantitative bridge maintenance methods are required, and research

about sensor-based structural health monitoring has been attracted instead of conventional inspection. location. Furthermore, a correlation was found between the increase in

Displacement is an effective physical quantity that can be used to evaluate changes in the overall the value of the virtual axle and the decrease in bending stiffness.
performance of bridges, and it is becoming possible to identify displacement from moving image analysis and ; 155 X107

acceleration response and apply in structural monitoring, but external force information is required. | | & il
[Objective] & & Bvicos
Applying Bridge Weigh-In-Motion (BWIM) with displacement and introducing a virtual axle that does not

originally exist into the gross vehicle weight identification process, the presence of damages and damaged
areas of bridges can be detected from the weight assigned to the virtual axle. The proportion of the obtained

value of virtual axle in the total weight and the estimated bending stiffness value are examined to evaluate I o
the soundness of the bridge. 0.5 L5 225 0 05 1 15 2 25 3

(Weight of VANGVW] - (The weight of VA)/GVW (%)
[Approach] _ .
. . . . . . Fig.1 The results and correlation chart
Using laboratory experiments with model bridge and a simulation model to evaluate the performance of the
virtual axle, an optimal position of virtual axle is searched for based on the trends shown by the damage
locations and measurement points. Comparing the obtained value of virtual axle in each measurement point

are applied to estimate the damage locations. In addition, a virtual influence line in accordance with the

shape of the change is introduced into the axle weight identification process to extract the over-estimated
weight with high accuracy.

The virtual axle could be identified as a positive value at each damaged
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