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4- implicit finite element
5- Open System for Earthquake Engineering Simulation
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1- Ronan Point Building
2- Alfred Murrah Federal Building
3- explicit finite element
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2- hemispherical air-burst
3- cube root scaling law
4- Hopkinson-Cranz

5- Rankine-Hugoniot
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1- Drag pressure
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3- Pacific Engineering Earthquake Center
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1- Farouk
2 Axial Load Ratio
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1- Dynamic Increase Factor
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1- Clearing effects
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Estimation of RC Columns' Behavior under Blast L.oading

M. Esmaeilnia Omran®, S. Mollaei

Abstract

Increasing the risk of explosion event in urban areas has led to building owners, governments and
researchers trying to understand the behavior of structural systems under blast loading. In reinforced
concrete buildings in front of the outside explosions, external columns are the most vulnerable and
critical structural members. In most of the studies on the effect of the blast loading on structural
members, in particular reinforced concrete (RC) columns, specialized finite element software
packages (hydro codes) have been used. Hydrocode's application requires high expertise and the
results are highly dependent on the user. Here, the effects of near field blast loading on the
conventional reinforced concrete columns, which are designed for gravity loads, are studied. For
this purpose, implicit finite element software OpenSees' capabilities in nonlinear dynamic analysis
have been used. A simple way to enter the effects of the strain rate in the analysis is proposed. The
results of lateral deformations of reinforced concrete columns calculated with the software showed
good agreement with the results recorded in the real scale experimental blast test. The results also
showed, for blast loading, the impact of the blast wave on the sides of the column is important.
Furthermore, the column axial load should be included in its modeling and analysis under blast
loads.

Key Words: Blast Loading, Reinforced Concrete Column, OpenSees Software, Lateral
Displacement, Axial Load
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