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Stability Assessment of an Adjacent Ground Storage Tank
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ABSTRACT

The test blasts were carried out by detonating some single blastholes at two upper sites of the
underground storage cavern for the crude oil. One was performed at the entrance site of the
construction tunnel and the other at the middle area of the underground storage cavern. Based on
the blast-induced vibration measured by the test blasts, we suggested the propagation equations of
blasting vibration that were capable of estimating the peak particle velocity. In addition, in order to
assess the stability of the adjacent ground storage tank, we did the frequency analysis and the
response spectrum analysis with the particle velocity-time history and the particle acceleration-time
history that were measured by the test blast carried out on the entrance site of the construction
tunnel. In result, it was predicted that the displacement on the highest part of the tank shell was

less than the allowable displacement.
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Fig.1 Propagation equations of blasting vibration
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Table 1 Natural frequency and natural period
by the height of the crude oil stored
into the tank

Impulsive mass Sloshing mass
Natural | Natural Natural | Natural
Frequency | Period | Frequency | Period °
(Hz) (sec) (Hz) (sec)
Case 1 2.962 0.34 0.082 12.16
Case 2 4119 0.24 0.068 1464
Case 3 8.383 012 0.044 2250
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Fig. 7 Particle velocity-time histories by the
directional components
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Table 2 Peak particle displacement predicted on
the highest of the tank shell (sloshing
mass)

Case Directional Damping | Displacement
Component Ratio (em)
Transvers 0.05 0.631

ansverse 0.10 0.628

. 0.05 0.465

Case 1 Vertical 010 0459
o 0.05 0.748

Longitudinal 010 0704

Trans 0.05 0.640

ansverse 0.10 0.629

. 0.05 0.431

Case 2 Vertical 010 0429
o 0.05 0.675

Longitudinal 0.10 0.65

T (.05 0.781
ransverse 0.10 0.763

) 0.05 0.392

Case 3 Vertical 0.10 0.394
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Longitudinal 010 0742
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