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Dynamic Behavior Smulation of Elevated

Liquid Storage Tanksunder Blast L oading
F. Kalateh', R. Fani

University of Tabriz
(Received: 5/25/2016, Accepted:9/14/2016)

Abstract

In the present study, dynamic behavior of elevated liquid storage tank subjected to blast loading is investigated through a
three dimensional (3D) finite element (FE) model of a steel water storage elevated tank with applying different tank aspect
ratios, percentages of water stored in the tank and different tank wall thickness using the FE software ABAQUS. The
coupled Euler—Lagrange (CEL) formulation in ABAQUS has been adopted herein which has the advantage of considering
the coupling of structural mechanics and fluid mechanics fundamental equations. The maximum hoop stress, shear stress
and plastic strain in the tank wall and displacement, base shear and moment in the whole model have been studied under a
free air blast arising from an 80 kg TNT for 5 m standoff point distance. The maximum hoop stress and shear stress in the
tank wall and displacement, base shear and overturning moment of elevated tank have been studied. It is observed that
stresses and strain increase with decreasing percentages of water stored in the tank and decreasing wall thickness.
Displacement, base shear and moment decrease with increasing of percentages of water stored in the tank.

Keywords: Elevated Water Storage Tanks, Blast Loading, Finite Elements, Coupled Euler—Lagrange Formulation.
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