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ABSTRACT
In the recent years due to increased fanatic activities, structures are exposed to threats
from blast induced loads. Several such incidences have taken place around the world
causing serious threat to life and property. Therefore, in addition to the strategically
important and heritage structures, even public structures, important commercial buildings
and complexes are required to be designed for blast resistance. Lightweight materials
have shown their potential in energy management particularly under crash and impact.
Therefore, it is essential to investigate the response of structures subjected to blast and to
study their response using lightweight materials.
An explosion in air releases energy rapidly which generates a pressure wave of finite
amplitude. This energy moves forward in air with a front and physical properties of air
cause the front to shock up or steepens as it progresses further. This shock front moves
supersonically with discontinuity in pressure, density and particle velocity across the front
and results in the formation of a blast wave. After the explosion occurs, the ambient
pressure increases almost instantaneously and begins to decay exponentially. An ideal
blast wave representation and its characteristics are functions of the distance to the center
of the charge and the time which governs the loading experienced by the structure
exposed to the blast.
Herein, the conventional materials, sand and steel are studied for their comparative
response under blast. The two varieties of foams, namely polymeric and metal foams,
have diverse applications and have been explored in the present investigation for their
- effectiveness in blast response mitigation. To use metal foam efficiently in such
applications, their characterization in terms of dynamic properties is carried out at higher
strain rates using split Hopkinson pressure bar (SHPB). Experimentally investigated
deformation behavior of aluminum foam at different strain rates ranging from quasi-static
to high strain rates is reported for their strain rate sensitivity. Response of stiffened
sandwich structures is then studied in terms of peak central point displacement against
different blast loading.
In order to develop an effective protection/ mitigation system against blast, it is important
to understand the mechanism of interaction of shock waves with materials used for this
purpose. The shock attenuation/ or enhancement capability of low density metal foam is
studied experimeﬁtally by exposing it to shock wave loading. The experimental results
provided understanding of the performance and mechanisms of shock attenuation/

enhancement for metal foam under shock loading.
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