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Abstract - There are many aging bridges in Japan. Although inspections are actually carried out, it
is still difficult to check all bridges at low cost. Thus, we focus on the bridge vibration, and
examined the low cost inspection. GPS synchronizing MEMS (Micro Electro Mechanical Systems)
sensor is one of the solutions. The time synchronizing performance of GPS is confirmed to be
enough, by using a function of 1PPS (Pulse Per Second). The measured vibration data of an actual
bridge are used to examine the vibration-based bridge evaluation. It is found that there are different
responses between a light car and a heavy one. To analyze the characteristics of bridge responses,
SVD (Singular Value Decomposition) is applied to estimate the mode shapes and basis coordinates.
As the results, it is shown that the system characteristics such as the bending stiffness of the bridge
change depending on the characteristics of loadings. It indicates non-linearity of the bridge system,
and the developed MEMS sensors are able to be used to detect it.
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