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Methods of Predicting Seismic Deformation for Abutting Embankments of Storage Tanks

Takashi Matsuda Takayuki Ueno

Abstract

Seismic response analyses were conducted under the strong input motion of the L2 earthquake
wave for a pile-supported LNG storage tank. The object of the analyses was to investigate the
applicability of each analysis method as afor seismic design. For the response analysis of the ground
motion, the equivalent linear method and the non-linear time integration method were compared.
The equivalent linear method yields responses almost equal to those of the detailed method and
gives somewhat larger accelerations at the ground surface, so the equivalent linear method would be
adapted to the seismic design from the aspect of the safety assessment. For the soil-structure
interaction analysis, four methods including the Penzien model and the FEM model were compared.
It was indicated that, taking account of the nonlinearity of the ground using an interaction model
gives relatively large section forces, as well as using more detailed methods such as 3D FEM and
axia symmetry FEM. In the last result, the existing PC-LNG tank has satisfactory seismic safety
against the L2 earthquake wave.
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LNG Investigation Flow
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Analysis Model and Soil Condition
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Input Motion for Engineering Foundation (L2)
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Time Histories during Main Shock
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Fig. 4
Residual Deformation (In Case of Soil Improvement)
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Fig. 5
Residual Deformation (In Case of Original Condition)
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Time Histories during Main Shock
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Safety Factor and Sliding Line
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Procedure of Estimation for Deformation
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Fig. 11
Regions for Presented Method
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Fig. 12
Distributions of Reducing Factor (R)
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Fig. 14
Residual Deformations (Original Ground Condition)
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Fig. 13
Residual Deformations (Soil Improvement)
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