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Abstract Generally, reactors in a petrochemical plant are tubular or column according to their structural
shape. The column-type reactor generates a heavy load on the base because it is constructed vertically
from the ground. In addition, these structures are influenced by the sea breeze because they are built
offshore. Hence, the base parts are damaged due to periodic vibration and require reinforcement.
Moreover, economic loss occurs due to the operating plant's break time during high-level damages of
the structures. So, a technique of monitoring the continuum structures weakened by vibration is
developed in this study. Furthermore, the technique's applicability has been evaluated to apply this
technique to plant sites. The motion at the top of the structure has been estimated through a monitoring
technology using accelerometers and the deformation theoretical method. The results indicate that the
displacement of a robust structure is under 15 mm, and that of a damaged structure in the base is under
150 mm. Hence, it is concluded that the movement of the structure can be monitored with high accuracy
using a small number of sensors when the present method is applied simultaneously with conventional
technology.
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Fig. 1. Beam structure in condition of infinitesimal
deformation
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Fig. 4. Data acquisition and signal processing
software
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Table 1. The weather conditions in Dong-gu, Ulsan city
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Fig. 5. Estimate of reactor perturbation depending on wind
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