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Abstract
The continuously increasing use of glass in buildings as well
as the higher frequency of accidental or man-induced blast
events has motivated significant research effort in recent
years. The prosed research is established in this framework
and aims to contribute to the characterization of the
behavior of glass façade panels subjected to blast action.
The work plan addresses aspects that haven´t been tackled yet
and will pave the way for the establishment of design
guidance regarding blast action in glass structures, aligned
with Eurocodes design philosophy. The work entails an
extensive parametric analysis, based on Finite Element Models
(Abaqus software) calibrated with experimental data, covering
the most representative structural parameters, leading to a
large enough data for statistical validation regarding the
typologies and material commonly used in practice and a vast
extent of blast actions.

Objectives
Explosions consist in rapid release of energy in the form of
shock waves. When hitting the structure, they are reflected
and amplified. The reflected overpressure of blast is
several orders of magnitude higher than the design loading
capacity.

Blast waves lead to failure of glass, enter the building
resulting in damage, collapse of structural elements or even
progressive collapse. The negative pressure is responsible
for extensive damage outside the building.

Thus, the approach to tackle the behavior of glass elements
under blast must be stablished in terms of energy. It is
important to know how much energy the panel will absorb
(ductility). Design procedures and security recommendations
aim to avoid or minimize blast damage, but to do so,
research must answer the referred questions first.
The present work aims to characterize the behavior of glass
panels subjected to extreme loads. The characterization will
be established for the two critical phases (pre and post
crack). The study will calculate the amount of dissipated
energy in the panel and transferred to the main structure
separately in both phases, as well as ductility and fracture
pattern.

The Importance of this work
Glass construction material features significant potential
for improving building energy efficiency (buildings account
for 33% of global energy consumption and 40% of CO2
emissions. With appropriate action regarding façades, 42% of
the EU’s 2030 energy efficiency target could be achieved.
Consequently, using this material in the modern buildings can
significantly affect energy utilization, air quality and
finally the climate change. Glass construction has evolved
immensely in the last decades with an expected production in
2023 of 140Mtons, involving 100000 jobs in Europe. To control
the climate change, we need to utilize practical strategies
to achieve this goal. In the construction section, by using
the materials with high energy efficiency like glass, we can
achieve this goal.

Glass facades are usually the first elements subjected to
blast loading, so they are so vulnerable structural
components. This study will calculate the amount of
dissipated energy in the panel and transferred to the main
structure separately in two phases. The EU recognized the
strategical importance of glass industry and commissioned the
preparation of EC10, current thesis aims to contribute to the
ongoing work.

Methodology and Detailed Description

In this study, different glass panel thicknesses, dimensions,
mesh sizes and various impulsive loads in two phases of pre-
crack and post-crack will be investigated. To investigate the
pre-crack behavior of LG panels, five types of three-layer
panels with different dimensions will be considered. ABAQUS
will be implemented for FE analyses. Also, the explicit
analysis will be used for nonlinear dynamic analysis. To
achieve the best size of mesh, mesh sensitivity analysis will
be performed. The maximum displacements obtained from
deformation contours, reaction forces, transmitted impulse,
plastic energy dissipation, von Misses stress contours and
the plastic energy dissipation will accurately be
investigated. Finally, the pre-crack and post-crack behavior
of panels will be compared and LG panel with the best
performance will be recommended.
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