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Mayor
Agartala Municipal Corporation

MESSAGE
NS (b

I am very glad to learn that MODERN CLUB is going to publish a
souvenir "PRATIBIMBA'" onthe eve of DURGA PUJA.

A Magazine serves the organisation as its mouth piece by reporting its
activities and achievements. It also publishes the contributions of its
members. All these become fond memorabilia for everyone connected with
the Organisation.

Besides, it also serves, very importantly, as the launching pad of the
future writers and poets of repute.

Iwish the magazine all success in all these activities appreciably well..

A0

(Dipak Majdmder)
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Explosion and Its Efiects on Buildings

Mr. Souravtanu Roy & Dr. Joyanta Pal

Introduction: N\

The use of explosives by terrorist
groups to attack civilian buildings and
other structures is a growing concern in
modern civilizations. Explosive
devices have become smaller and more
powerful, causing increased mobility
and longer range impacts, resulting in
immediate mortality and structural
failures causing widespread life loss.
Famous examples include the 1993
bombings of the World Trade Center
and the 1995 bombing of the Alfred P.
Murrah Federal Building in Oklahoma
City. The 2008 Mumbai attacks (also
referred to as 26/11 attacks) were a
series of terrorist attacks that took

\ place in26 November 2008. Y,

Figure 1:26/11 attack at Mumbai

In all cases, structural failure, includ-
ing glass breaking, caused much more
casualties and injuries than the bomb
wave itself. Following the events of
September 11, 2001, which resulted in the
collapse of the World Trade Center in New
York. Terrorist groups are targeting
civilian buildings, high-population areas,
and stadiums for bombings, necessitating
the introduction of engineering structures
with extreme loading scenarios for

structural integrity. Military research on
structural resistance under explosive
loads is limited, with Eurocode EN 1991-
1-7 addressing unintentional loads but
lacking a comprehensive method for
designing under blast external stresses.
US military publications like the Techni-
cal Report and Army Technical Manual
offer comprehensive information and
processes for explosion-resistant struc-
tures.

Figure 2: 3D representation of blast
loading.

Engineers should design structures
for explosive loads, calculating forces
based on blast scenarios, including
explosive type, weight, distance, and
structure, to ensure resilience in
components and connections.

Explosion and blast-
loading types:

There are three types based
on the explosive source's posi-
tion and the structure to be
protected, (a) Free-air bursts:
The explosive charge is deto-
nated in the air, causing blast
waves to propagate outwards and
directly impact the structure
without any interaction with
other obstacles or the ground.

(b) Air bursts: The explosive charge
is detonated in the air, causing blast waves
to propagate outwards and impinge on the
structure, creating a Mach wave front.

(c)Surface bursts: The explosive
charge detonates near the ground surface,
causing blast waves to interact with the
ground and propagate outwards, impact-
ing the structure.

Explosion types have distinct blast




loadings due to reflections and interfer-
ence, impacting wave intensity and
pressure.

Techniques to be followed in plan-
ning: The project should consider the
minimum distance for building exposure
to roadways and structure type .A safety
room should be constructed to minimize
explosion impact and provide information
to all floors. Blast-resistant buildings
should have less glazing on road-facing
sides to reduce glass breaking risk.
Parking in basement is not recommended
due to internal pressure. Water tanks
should be installed at exposure faces, and
fire extinguishers and exits should be
provided.

Asper IS 4991 : 1968, blast-resistant
design of structures focuses on minimiz-
ing damage and ensuring occupant safety .
Key strategies include maintaining
adequate standoff distance, reinforcing
walls, floors, and roofs with strong
materials like reinforced concrete or steel,
and ensuring ductility so that structures
can absorb blast energy without sudden
failure. The use of laminated or shatter-
resistant glass is recommended to reduce
injuries from flying debris.

These guidelines help create struc-
tures that can withstand the effects of
explosions and protect occupants effec-
tively.

Effects of blast load on ordinary
people:

Blast loads can cause severe injuries
to people, depending on their proximity to
the explosion. The blast wave can damage
air-filled organs like lungs, rupture
eardrums, and cause brain injuries. Flying
debris can result in lacerations, fractures,
or penetrating wounds, while the force of
the blast can throw people into objects,
causing blunt trauma. Explosions may
also lead to burns, smoke inhalation and

psychological effects . The severity of

injuries depends on distance from the

blast, environmental factors, and protec-
tive barriers in place.

Precautions to be followed:

1. Maintain Standoff Distance: Increase
the distance between vulnerable
structures and potential blast sources,
such as hazardous materials or
explosives.

2. Reinforce Critical Structures: Use
blast-resistant materials (reinforced
concrete, steel) for walls, roofs, and
key load-bearing elements to
improve the structure's resilience.

3. Install Blast Barriers: Place protec-
tive barriers or blast walls around
critical areas to absorb and deflect the
blast wave away from buildings and
people.

4. Protect Windows and Openings: Use
laminated, shatter-resistant glass or
blast-resistant windows to prevent
injury from flying glass during an
explosion.

5. Strengthen Connections: Ensure
strong, flexible connections between
structural components to prevent
progressive collapse if one part fails.

6. Design for Ductility: Use materials
that can undergo large deformations
(high ductility) to absorb the energy
from the blast without sudden failure.

7. Emergency Preparedness: Have
evacuation plans, blast alarms, and
training programs in place to respond
quickly and safely in case of a blast
event.

8. Regular Inspections: Conduct
frequent checks of critical structures,
windows, and barriers to ensure they
remain in good condition and com-
pliant with safety standards.
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