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Integrate Software and Hardware for Building Structure Health
Monitoring under Operating Condition
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Abstract

This proposal is to continue the researches on the identification of structural
dynamic characteristics of buildings/bridges including the daga collected in the year of
2013. Based on the CWB Taiwan Strong Motion Instrumentation Program (TSMIP) four
instrumented buildings (Tai-Power building, NTU-CE isolated building and NCHU-CE
building) and one instrumented bridges (Chia-Nan Isolated building) are selected as the
target structures for the analysis. The most update subspace identification (SI) technique
will be used to extract the dynamic characteristics (natural frequencies, damping ratios
and mode shapes) of these structures with the consideration of removing spurious modes.
The time-varying system natural frequencies, damping ratios and mode shapes for some
particular events will be discussed in details. In this study, a smart structure sustem is
developed that can automatic archive the the building response data in its operating
condition and conduct the system identification analysis. Throught he long term analysis
of different earthquake events, the abnormal dynamic characteristics will be discussed in
more details.

The content of this research include:

(1) Develop a smart sensing system which can archive the structural response data
from its operating condition. Automatic system identification method will be used to
analyze the data and display the dynamic characteristics of the structure.,

(2) Integrate the hardware and software of the system identification and
implemented in the real structure (NTU-CE building),

(3) Use the update subspace identification (SI) technique to identify the system
dynamic characteristics (including mode shaps, damping ratios and natural frequencies).
For the abnormal cases a more detail analysis (such as time-frequency analysis) will be
applied.

Keywords: System Identification, Seismic response of structure, Structural
assessment,
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From the Multivariable Output-Error State Space algorithm (MOESP):
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