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Abstract

Researches regarding measurement and control of the dynamic behavior of liquid such as sloshing have been actively on
undertaken in various engineering fields. Liquid vibration is being measured in the study of tuned liquid dampers(TLDs), which
attenuates wind motion of buildings even in building structures. To overcome the limitations of existing wave height measurement
sensors, a method of measuring liquid vibration in a TLD using a laser Doppler vibrometer(LDV) and galvanometer scanner is
proposed in this paper: the principle of measuring speed and displacement is discussed; a system of multi-point measurement with a
single point of LDV according to the operating principles of the galvanometer scanner is established. 4-point liquid vibration on the
TLD is measured, and the time domain data of each point is compared with the conventional video sensing data. It was confirmed
that the waveform is transformed into the traveling wave and the standing wave. In addition, the data with measurement delay are
cross—correlated to perform singular value decomposition. The natural frequencies and mode shapes are compared using theoretical
and video sensing results.

Keywords - liquid measurement, laser doppler vibrometer, galvanometer scanner, tuned liquid damper, vibration
control device, laser scanning
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Fig. 1 Schematic diagram of the moving light in LDV
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Fig. 2 The beating wave generated from detector
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Fig. 5 Experimental equipment of the proposed
multi-point sensing method
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Fig. 7 4-point raw data measured with LDV
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Fig. 13 The shape of a first natural frequency wave
measured by a video camera
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