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Abstract

The explosions caused by terrorism and/or accidental lead to serious damage and/or collapse in structures, economic losses,
and most importantly endanger public safety. The blasting loads that can be larger than design loads are generally neglected
in the design stage of civil engineering structures, despite these catastrophic effects. For these reasons, especially strategically
important structures such as hospitals, military buildings, and bridges should be designed considering the blasting effects.
To this aim, the effects of design parameters such as concrete strength and openings in infill walls on blasting responses of
reinforced concrete (RC) buildings are investigated in this study. In situ experimental tests are firstly conducted on a test
specimen constructed with brick elements to verify the finite element (FE) model criteria and assumptions. The blasting
experiments are performed using 40, 150, and 290 g trinitrotoluene (TNT) explosives. Then, two RC buildings are selected
as application, and blasting analyses are done with numerical and empirical methods. FE models of the buildings including
structural and non-structural elements are constituted in ANSYS Workbench software. The blasting analyses are carried out
with ANSYS AUTODYN software using 100 kg TNT explosives. In the analyses, two different openings in infill walls and
six different concrete classes are considered. The blasting pressures, displacements, absorbed and released total energies,
and damage ratios are obtained and presented as comparison parameters. The results obtained from the blasting analyses
are presented with graphics and tables, comparatively. The study shows that peak pressures and maximum displacements
decrease by 22.50% and 32.16% with the increase in concrete strength. Also, it is observed from numerical analyses that
openings in infill walls lead to a change of 8.16% in peak pressures and 13.92% in maximum displacements.
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1 Introduction

International economic problems and power imbalances
cause an increase in terrorist activities. These activities
usually target people directly or civil engineering structures
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such as strategically important buildings and bridges. On the
other hand, gas stations close to settlements and factories
containing explosive substances may also lead to destruc-
tive explosions. Although various static and dynamic loads
(dead, live, snow, wind, earthquake, etc.) are widely used in
the design stage of civil engineering structures, explosion-
based loads and effects are generally neglected (Altunlu
2008). The explosions caused by terrorism and/or accidental
lead to serious damage and/or collapse in structures, eco-
nomic losses, and most importantly endanger public safety.
Therefore, the design of structures resistant to blasting loads
has become one of the most important civil engineering
issues in recent years (Toy and Sevim 2017).

In the past years, blasting effects on structural behavior
and performance have been investigated from many perspec-
tives using experimental, numerical, and empirical methods.
The first studies on blasting behavior began in the early part
of the twentieth century, and these studies have accelerated
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