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Study on the Measurement System of Behavior of a Slender Structure using an

Underwater Camera which is applied in DOEB
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Abstract - This study covers the selection of systems measuring the behaviour of the slender structure in the underwater environment
and its performance assessment. From a comparison of an instrumentation system that can measure the continuous behaviour along the
entire length of the slender structure, the underwater camera system is finally selected as the most appropriate semi-permanent
measurement system for Deep-sea Ocean Engineering Basin of KRISO. An experiment on the rigid pipes for a basic performance
evaluation of the underwater camera is conducted in this study. The motion of a top excited rigid pipe is measured with the utilization
of the underwater camera system. The performance of the underwater camera is evaluated by comparing the movement of a pipe measured
by the underwater camera with the measured input signals. Through the top excitation experiment or the slender structure, the real-time
three-dimensional measurement of the underwater camera system Is qualitatively evaluated in this case. The developed underwater

camera system can apply to the system to measure dynamic behaviour of a slender structure and mooring line in Deep Ocean Engineering
Basin.
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(a) Vertical riser, (b) catenary riser, (c) steep-wave riser
and (d) lazy-wave riser

Fig. 1 Riser examples
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Fig. 2 Example of Steel lazy wave riser experiment (Cheng
et al., 2016)
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Table 2 Comparison between measurement with underwater
camera and input data for top excited rigid pipe

Oscillation Oscillation Amplitude  Period
amplitude [mm]  period [s] Error [%] Error [%]
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