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Fig. 9: Tank-A Tank base uplift under pushover loading (a) tank and rigid foundation and (b) tank
base plate (dark region show locations with positive contact pressure)

e Hw/R=1.0
= = = Hw/R=0.75
e e e e e Hw/R=0.50

—0— Hw/R=0.25

Tank Overturning Moment, M/(WwHw)
o
(¢, ]

0 0.1 0.2 03 04 0.5 0.6

Base Roation, 0 (degree)

Fig. 10: Tank-A base rotation versus overturning moment M/(WwHw) [M: overturning moment at the
base; Ww: total liquid weight; Hw: liquid height]
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Fig. 17: Cyclic relationship between tank base rotation and overturning moment
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Fig. 20: CEL Modelling (a) before earthquake loading, (b) during loading and water sloshing, (c)
tank during loading
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Fig. 21: CEL Modelling (a) before earthquake loading, (b) during loading and water sloshing, (c)
tank during buckling loading
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Fig. 22: Equivalent dynamic system for a water tank, (a) tank with oscillating water surface and (b)
equivalent mechanical model where Miand Mc produce dynamic forces equivalent to those produced

@)

Hcﬂ
«—H; —»‘

Kc/2

Mc

K./ 2

by the water

(b)




U,

+1.553e-02

+1.195e-02
+8.382e-03
+4.810=-03
+1.238e-03
-2.335e-03

-5.907e-03

Y irurd|IFTank20 16/ un/RE .. 1B0HTOMECHD 127- SUPERM adb

u, uz

+1.236e-02

+9.375e-03
+6.387e-03
+3,399e-03
+4.118e-04
-2.576e-03

-5.564e-03

Foundation

Springs Tank uplift

(©)

(b)

Fig. 24: Mechanical model (a) tank vertical deflection counters, (b) springs, and (c) base plate uplift
(earthquake accelerations are in “Z” direction)
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Fig. 25: Proposed “SDOF Spring-stick’” model (a) theoretical and (b) developed FE model (springs

not shown)
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Fig. 26: Tank-A base uplift history for “left” monitoring point for CEL and Mechanical models

under EQ1
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Fig. 32: Tank-A base uplift history for CEL and Mechanical models
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Fig. 34: Tank-A base uplift history for “left” monitoring point for SDOF and Mechanical models
under EQ1



