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Abstract: In order to study the dynamic response of three dimensional isolation tank subjected to near field
earthquake, a finite element model of 15x10* m® tank was established, and the ADINA software program was
adopted. During the dynamic response analysis, the spring element was selected to simulate three—dimensional
isolator, the horizontal and vertical near field ground motion were input respectively. The results show that: the
seismic response of the large tank should consider the influence of the vertical earthquake. The three dimensional
isolation system can effectively reduce the dynamic response, but has no control effect on the sloshing height. The
amplitude of the sloshing height is very small, and can be ignored in actual engineering
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Table 1 The wall thickness and height
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Fig.1 Finite element model of tank
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Fig.2 Finite element model of isolation story
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Fig.4 Vertical seismic wave
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Fig.5 Axial dynamic stress
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Fig.6 Hoop dynamic stress
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Table 3 Peak value of axial and hoop dynamic stress
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Table 4 Peak value of dynamic pressure and acceleration
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Fig.9 Time history curve of base shear
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Fig.10 Time history curve of sloshing height
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Table 6 Peak value of axial and hoop dynamic stress
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Table 7 Peak value of dynamic pressureand acceleration
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Fig.15 Time history curve of base shear
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4 émlm

RS B B EE AT 2 TN K B i
fIEh iRz, 1SFIDLURES .

(1) B AHEER T ™A NIRAEEIR
R, RIUMEGECESIPR T REFR R 24 22 Fealr i 5 |
H= A

(2) =HePREaE e n] DL B E IR I/
WA E R NIRRT REhE s
PR,

(3) LS rEER N iEE S%F%%%
S S SACEHEER oM, EER/N,
FEFRTDLZARE AR,

SRR

[1] Palmer S C. Stresses in storage tanks caused by differential
settlement[J]. ARCHIVE Proceedings of the Institution of
Mechanical Engineers Part E  Journal of Process
Mechanical Engineering 1989-1996,1994,208(15).5-16.

[2] Shrimali M K, Jangid R S. Seismic analysis of base —
isolated liquid storage tanks [J]. Journal of Sound &
Vibration,2004,275(1-2) : 59-75.

[3] Haroun M A,Abou —lzzeddine W. Parametric Study of
Seismic Soil-Tank Interaction. I: Horizontal Excitation[]].
Journal of Structural Engineering, 1992,118(3).783-797.

[4] Jacobsen L S. Impulsive hydrodynamics of fluid inside a
cylindrical tank and of fluid surrounding a cylindrical pier

[J]. Bulletin of the Seismological Society of America,
1949,39(3) . 189-204.

[5] Jacobsen L S,Ayre R S. Hydrodynamic experiments with
rigid cylindrical tanks subjected to transient motions [J].
Bulletin of the Seismological Society of America,1951,41
(4):313-346.

[6] AR, VR, XIGEEE , 55, 15%10~4m~3 e BRI
SXHTLI). BRI TR, 2008, 24(3) : 76-80.

[7] B8R, =EAPR, PNEN. 7 NI RS PRI TR L
FRAbJ53()). SR HE TR ) 2000, 16(4) :92-95

[8] FMI3E. WAE M AT ATHAEREDUZE R [J
AR, 1995(3) :17-21.

[9] Fokia, Bl AL, 55, i
1£,1999,18(6) : 1-7.

[10] T7F. R RERE A PR TEUE R S HT[D]. KA
P, 2002.

[11] Kim N S,Lee D G. Pseudo dynamic test for evaluation of

[J]. EFRHE

(). THEE

seismic performance of base—isolated liquid storage tanks
[J]. Engineering Structures, 1995,17(3) ; 198-208.

[12] Malhotra P K. Method for seismic base isolation of liquid—
storage tanks [J]. Journal of Structural Engineering,
1997,123(1):113-116.

[13] Malhotra P K. New method for seismic isolation of liquid—
storage tanks [J]. Earthquake engineering & structural
dynamics, 1997,26(8) . 839-847.

[14] Malhotra P K. Seismic strengthening of liquid —storage
tanks with energy —dissipating anchors [J]. Journal of
structural engineering, 1998, 124(4).405-414.

[15] XUFhke, PNEENI, BRI, 5. %558 SSIALRIAY 15%10~4
m-~3 fEREEL PR R A E (T B HT)). I TR S TR
#ixz)1,2012,32(06) : 153-158.

[16] PNEN, ABREEE, X147, 5. B RARRER A 17 A R
MR A #RE) S ik, 2016,35(11)
20-27.

[17] PNEN, SRS K E | %, 15x10~4m~3 372 AEGERS

BT E LIRS TERED,2010,30(04):.
153-158.
[18] ?‘/J\@WU,IT’ETIH@,%X%?. 37 AL R R Y AT
J]. WE7REE TR A2, 2010, 42(04) : 639-643.

[19] ?‘/J\ﬁﬂl ,SrHE SR BRI, WSO A R R R
I /I Tl K241, 2008 (06) :970-973.

[20] FMENI, EH=, =K. ERERRZR BT 5720
IS TR TAERAD, 2001 (02) : 157-160.

[21] FNENI, B, THR. (ERERL RIS IR 0 I i
TR E[]. M /RIE Dl K244, 2005,37(5)
649-651.



