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Seismic Response Behavior of Single Deck Type Floating Roof on Oil Strage Tanks
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This study investigates the behavior of the first mode resonance in the
liquid storage tanks with the single-deck type floating roof. In the Tokachi-Oki Earthquake in 2003,
the floating roof of the large-sized oil tanks received damage by sloshing. One of the reasons is
considered to be out-of-plane deformation of the pontoon by the first mode resonance in the past
report. In this paper, the behavior of the floating roof is simulated by the proposed numerical
analysis method, and the deformation and stress in the pontoon are investigated in detail. The
stress of the pontoon calculated by the design method notified by the Fire Defense Agency is
compared with the numerical results. By these results,it was found that stress is underestimated
because the design method does not take into consideration the influences of liquid depth and deck
tension. An improved design method in consideration of the influence was proposed.
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M03 M04 M10
Rm 20 25 40
H(m) 15
ro/my 850
E(GPA) 2058
n 03
td(mm) 45
we(cm) 25
B(cm) 250 300 500
D(cm) 70 70 80
£(mm) 45
t(mm) 12
Alcm?) 3908 4358 639.8
ly(cm?) | 338,100 | 392500 | 810,900
Iz(cm¢) | 3,738,000 | 5,727,000 | 21,180,000
J(em?) 997,700 | 1,217,000 | 2,717,000
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Influence of 1st mode

Influence of 1st mode

Caleulation of liquid surface height

Calculation of liquid surface height
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