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Abstract

Base-isolated liquid storage tanks under seismic loading were tested by the Pseudo-dynamic
test method. Substructuring technique in which a mixed integration method was adopted and the
liquid tanks were simply modeled as a discrete system. This study gave experimental verification
on the advantage of mounting the liquid tanks on base isolators in order to reduce the hydrodynarmic
forces on the tank wall.
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TYPE Test No. of Dimension Convective Impulsive Short Period
Model | Isolators ' Component Component Component
Tall t=2.54 cm f,=0.250 Hz fr==5.290 Hz
TF 40EA
Tank R=732m m,=558.1 ton =2723.2 ton m, = 3305 ton
H=21.96 m H.=1801m Hi=1217m H,=971m
m= 6589 ton k.= 13.83 KN/em | ky=30.13 MN/cm
TS 100EA
&=0.05 &=0.02
Broad t=254cm f,=0.145 Hz f-=6.173 Hz
BF 100EA
Tank R=18.30m m,=7392.7 ton m;=5210.3 ton =5339 ton
H=1220m H,=6.77Tm Hr=489m H =494 m
m,= 17942 ton k,=61.49 KN/cm | k;=78.43 MN/cm
BS 300EA
£.=0.05 &=0.02
g Aotk E 2. XeEAagduel ot 2t 2co| DRIE
ztzte) APRFTFEES dF fAPEEAES %
A AsHE@ground pulse load) R AR 8HEel test Fixed Base Base-Isolated
tste] Fstgh. d#EAAEEE El Centro & model Systems Systems
. = A . Al .
Burgko 24 HAuleEE 006g 2 0.12_g°1 (H | fHD | (Ho | {2 | fH2)
™ 006ge) 7 BEAsEA dF RATAAEH TF 0.250 5.290 0.229 6.640 1.070
wasle FRHAE FAFEHARA HEH w2 ' ' ' ' '
a9l ve gad g MY ¥ B e Fasd TS | 0250 | 5290 | 0240 | 7.220 | 1659
(219 elAE dgsigort thael & 1% 2t BF | 0145 | 6173 | 0.140 | 7420 | 1031
NEBeA 2R FRTFREC Ao AAAT
g EARG 274R A 744 8] (vis- BS 0145 | 6173 | 0.143 | 8590 1.974
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H 3. AZSehlddnl ot HigEX el iE
(EI Centro 0.06 g)

test IXbImmIXf‘mx]xslmax’ﬁblmax'Q'max
model{ (cm) | (cm) | (cow) ® (MN)

TF | 1287 | 0027 | 3949 | 0.025 1.748

TS | 1.288 | 0058 | 3.587 | 0.058 | 3.641

BF | 1356 | 0.023 | 3513 | 0033 3.544

BS | 1284 | 0065 ( 3527 | 0088 | 10541

¥ 4 ANuUBEEED0l g @S W@
{El Centro 0.12g)

test belmaxle!mxIxslmax’ﬁblmalelmax

model| (cm) (cm) (cm) (€3] (MN)
TF | 2992 | 0051 | 8434 | 0.054 3.286

TS | 2996 | 0119 | 6759 | 0.120 7.701

BF | 2613 | 0041 | 7225 | 0059 | 6.084

BS | 2465 | 0120 | 7.144 | 0159 | 18.754
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(El Centro 0.06 g)

test Convective Force Impulsive Force Short Period Force Base Shear Force
model | fixed |isolated| reduction | fixed |isolated| reduction | fixed isolatei reduction | fixed jisolated| reduction

MN)} (MN) | factor |(MN)| (MN) | factor |(MN)| (MN) | factor |(MN)| (MN) | factor

TF (0044 0035 | 1250 {4.059| 0814 | 0201 |1945| 0.810 | 0416 {4.746; 1.784| 0.376

TS 10044 | 0.050 1136 |4.059| 1.748 | 0431 [1945) 1880 | 0966 |4.746] 3641 | 0.767

BF 0218] 0216 | 0991 |6489| 1.804 | 0278 |3.142) 1.728 | 0550 |9275] 3544| 0382

BS |0218| 0217 | 0995 {6489| 5098 | 0786 |3.142| 4608 | 1466 |9.275|10541| 1136

E 6. 7|22 70 o AMxFYRo] 2t HHAES HHEYH % J|EdM UHTCEH |
(El Centro 0.12g)

test Convective Force Impulsive Force Short Period Force Base Shear Force
model | fixed |isolated} reduction | fixed |isolated|reduction| fixed |isolated|reduction| fixed |isolated|reduction
(MN)| (MN) | factor [ (MN)| (MN) | factor |(MN)| (MN) | factor | (MN) | (MN) | factor
TF 10.088) 0.117 1330 | 8118] 1537 | 0189 |3.890) 1750 | 0450 9492 3286 0.346
TS 10.088( 0.093 1.057 8118 3.585 0442 |3.890| 3.890 1.000 9492| 7.701| 0811
BF |0434| 0444 1.024 [12978| 3.216 0248 [6.284 | 3.089 0492 |[18550| 6.084 | 0.328
BS |0.434| 0439 1011 |12978| 9412 | 0725 |6.284| 8325 1325 118550 18754 | 1.011
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