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A Numerical Study on the Strain Based Monitoring Method for
Lateral Structural Response of Buildings using FBG Sensors
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’Department of Architectural Engineering, Yonsei University, Seoul, 120-749, Korea

Abstract

In this study, the strain based monitoring method to evaluate the lateral structural response of buildings is presented and an
applicability of the proposed method is confirmed through the numerical study. It is assumed that the fiber Bragg grating(FBG)
strain sensor is employed to measure the strain response of members due to the excellent properties such as multiplexing, and higher
sampling frequency. These properties of FBG sensors is proper for buildings the a lot of sensors are required to monitor the
reponses of those. FBG sensors measure the strain response of vertical members and are employed to calculate the curvatures of
members using the measured strain responses. Then the lateral displacement, and lateral acceleration is evaluated based on the
curvatures of vertical members. Additionally, these dynamic responses of buildings are used to evaluate the dynamic properties of
buildings such as the natural frequencies and mode shapes using the frequency domain decomposition(FDD) method. Through the
application of nine-story steel moment frame example structure, it is confirmed that the proposed method is appropriate to evaluate
the lateral structural responses and dynamic properties of buildings.
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Table 1 Comparison of natural frequency and MAC value

OpenSees FDD
1st frequency 0.48 0.48
2nd frequency 1.28 1.27
3rd frequency 2.20 2.29
MAC(1st) 1.00
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MAC(3rd) 0.93
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