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Bridge natural frequency estimation by extracting the common vibration components
from vehicles

Nagayama, tomonori
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Understanding on the actual behavior and the performance of bridges are expected
to improve the safety and reduce the construction/management cost by eliminating uncertainty in the
design and management process. Bridge natural frequencies have been widely used in understanding the
dynamic behavior of bridges. However, identification of natural frequencies of numerous bridges require
time and cost; such a fundamental property as natural fre uencK has not been acquired for the maﬂority of
bridges. In this research, multiple vehicles are installed with accelerometers and GPS so that the
vehicles® dynamic motions are captured in a synchronous manner. Common vibration components are extracted
to identify the natural frequencies of bridges. The identification capability has been demonstrated on a
steel girder bridge.
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Vehicle  #1 #2 #3 #4
0.436 Hz  0.959 Hz 1.744 Hz | 2.180 Hz
A 3.93 5.70 -0.11 17.94
B 4.01 12.30 0.76 16.60
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B 536 426 13.55 072 273
€))
2.186Hz
2.168Hz
0.083Hz

0

1
A. Reksowardojo, T. Nagayama, D. Su, and
T. Mizutani: “ Bridge natural frequency




