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Earthquake Analysis of Cylindrical Liquid Storage Tanks Considering
Effects of Soil-Structure Interaction
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ABSTRACT

This paper presents a method of seismic analysis for a cylindrical liquid storage structure on horizontally layered
half-space considering the effects of the interior fluid and exterior soil medium in the frequency domain. The
horizontal and rocking motions of the structures are included in this study. The fluid motion is expressed in terms
of analytical velocity potential function, which can be obtained by solving the boundary value problem including
the sloshing behavior of the fluid as well as deformed configuration of the structure. The effect of the fluid is
included in the equation of motion as the impulsive added mass and a frequency-dependent convective added
mass along the nodes on the wetted boundary with structure. The soil medium is presented using the 3-D
axisymmetric finite elements and dynamic infinite elements. The present method can be applied to the structures
embedded in ground as well as on ground, since it models the soil medium directly as well as the structure. For
the purpose of verification, dynamic characteristics of a tank on homogeneous half-space is analyzed.

Comparison of the present results with those by others shows good agreement.
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2 Az AFAA Fajate BAL Bt B2 A7t olRoion, AAdE A% 4¥F FAA
Az tfa AL dAAo] At o] AMEH I U TH(Balendra et al, 1982; Haroun, 1983).
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AT F,1998; LA F,1999).
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® 1. AwzAs F2EYH 4 a/dssue #3 (ZAIATF/EAAT 1/ ET)

C, of soil Aspect Ratio (H/R)
(m/sec) 0.5 1.0 2.0 3.0
9144
(3000 fi/sec) 0.947 (0.952) 0.939 (0.931) 0.930(0.931) 0.940 (0.930)
457.2
(1500 fi/sec) 0.863 (0.865) 0.785 (0.788) 0.782(0.782) 0.796 (0.791)
304.84
(1000 ft/sec) 0.812 (0.800) 0.624 (0.643) 0.641 (0.638) 0.662 (0.646)
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