Natasa Kobal, RedGuard Specialist Services, UAE,
considers the options available to protect people
and equipment in the event of an explosion.

D

espite the challenging economic situation that
has progressed since 2008, with a stronger
downturn in the oil and gas industry in 2014,
the blast‑resistance industry continues to
progress. While the design and engineering of
blast-resistant modules advances continuously, there
are still gaps in the industry regarding certification,
regulation and blast testing guidelines. This article
explores the best industry practices and the options
that are available to protect people and assets from
blasts in oil, gas and petrochemical plants.

Blast risks
In facilities where petroleum products are refined or
certain chemicals are produced, there is always a risk of
explosions. In the past, accidents of this kind have not
only led to injuries, but also disrupted facility
operations and resulted in significant financial losses. As
a result, there has been an increase in the adoption of
safety processes and procedures over the last decade,

with risk mitigation becoming a key objective in
increasing safety in oil, gas and petrochemical facilities.
Apart from the various improvements made to
processes in these facilities, new protection
requirements have also been introduced to increase
protection levels. Even with all these improvements
and precautions present, the use of blast-resistant
buildings within these facilities is recommended.

What is a blast-resistant modular
building?
Facilities can use permanent (usually reinforced
concrete) or modular buildings for various reasons.
The main benefit of a modular building is that it can
be easily transported to any required location and can
also be combined with other modular buildings to
create larger structures.
Apart from being highly mobile, blast-resistant
modular buildings are made to withstand strong
explosions in order to protect personnel and

Table 1. Response levels
Response Damage level
level

Cost of
repairs

Low

Localised component damage.
Building can be used but repairs
are required to restore the
integrity of structural envelope

Total cost
of repairs is
moderate

Medium

Widespread component damage.
Building should not be occupied
until repaired

Total cost
of repairs is
significant

High

Key components may have lost
structural integrity and buildings
could collapse due to the
environmental conditions (i.e.
wind, snow and rain). Building
should not be occupied

Total cost
of repairs
approaches
replacement
cost of the
building

equipment in hazardous environments, such as oil,
gas and petrochemical plants.
The main purpose of these structures is to
protect people and equipment in case of an
explosion. Based on this, the buildings are designed
and engineered to withstand different blast
pressures, depending on the facility requirements.
However, even though blast pressure is a key
component in the design of blast-resistant modular
buildings, the most important part is the
combination of the blast pressure with blast duration
and the building’s response-level, as this combination
defines the strength of the building and how it will
hold up in an explosion.
To provide adequate protection from explosions,
these buildings have different designs than regular
modular buildings. They are typically manufactured
with thick steel walls, which can sustain high blast
pressure levels. In addition, the building’s interior has
non-structural components (cabinetry, light fixtures,
electrical and plumbing) and fixtures that are also
designed to withstand a blast.

Certification
Even though international regulations and health and
safety standards are stringent, especially in the oil
and gas industry, there are no official regulations that
cover requirements relating specifically to
blast-resistant modular buildings.
However, some recommended practices have
been prepared by the American Petroleum Institute
(API), which cover both permanent and portable
structures located in blast zones. API RP 752 covers
the management of hazards associated with the
location of process plant buildings, while API RP 753
covers the same topic but for portable buildings.
These two recommended practices provide
guidelines on recommended blast ratings, which
ensure that occupied buildings will protect people
and equipment against potential hazards.
Since their introduction, these recommended
practices have been increasingly used as guidance in
reference to blast resistance. They have also been
included in a large number of publications, which
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advise the use of blast‑resistant buildings in
hazardous areas.

Blast response levels
To protect people and equipment in blast-resistant
buildings, it is necessary to understand what kind of
damage and injuries a blast can cause. The several
factors influencing the level of damage and severity
of injuries can be described as a response to the
blast and can include factors such as building
response, non-structural response and human
response.
Understanding response levels is, therefore,
critical when selecting blast-resistant modular
buildings. Unfortunately, the terminology might be
slightly misleading. When considering response
levels, it is generally useful to understand that
‘response level’ corresponds to ‘damage level’.
In this regard, the American Society of Civil
Engineers (ASCE) defines three response levels: low,
medium and high responses.
Table 1 provides brief explanations on the damage
levels and cost of repairs for each response level in
case of an explosion.
Notably, a blast-resistant building with a high
response level could still sustain structural damage
during an explosion, and may also collapse and result
in injuries or even fatalities. It is, therefore,
recommended that oil, gas and petrochemical
facilities use only low or medium response rated
buildings in areas of explosion risk.

Blast testing
Because there is no official certification, information
about blast response levels is the base requirement
for blast‑resistant modular buildings. To ensure that
the buildings are able to withstand a blast as per
their specifications, proper field testing needs to be
conducted. Testing blast-resistant modular buildings
through detailed scrutiny is also necessary. There is a
significant difference between blast-resistant
modular buildings that are designed to withstand a
blast and those that have been proven to withstand
it.
The performance of a building during a blast test
verifies the design and enables the manufacturer to
use the data received during the test to further
improve the engineering of the modules. The
measurements taken during a field blast test indicate
exactly what would happen with the building and its
interior in a blast, where wall deflection and internal
pressure can be measured to verify the potential
level of blast injuries to the occupants.
While significant progress has been made in the
blast protection industry, there are still no specific
procedures in place to guide field blast testing. As a
consequence, there is no assurance that advances in
blast-resistant building design, engineering and
manufacturing improve performance effectively.
Thus, it is a good idea to look for a building with a

buildings, or determining whether buildings should be
relocated to other areas that are less susceptible to
damage from an explosion.
Following this study, there are four key options
available to increase protection from blasts on site:
nn Reinforce existing structures.
nn Relocate existing structures.
nn Replace existing structures with new permanent
blast‑resistant buildings.
nn Replace existing structures with temporary
blast‑resistant modular buildings.

Figure 1. Overpressure map.
low to medium response level and a design with a
successful blast test. Consider also, whether the
manufacturer is willing to share the results of its
successful blast test.

Blast protection options
There are various options available for oil, gas and
petrochemical facilities that want to increase their
protection during blast events. A first step in blast
protection in any facility is represented by a facility
siting study, which can help in managing risks
associated with works in hazardous environments and
prevent accidents. The OSHA 29 CFR Part 1910.119
Process Safety Management regulation (known as
PSM) requires a facility siting study to be carried out
in a company’s process hazard analysis (PHA). All
refineries, petrochemical or other chemical
operations, as well as other facilities covered by the
PSM regulation, are required to complete facility
siting studies.
A proper siting study includes thorough
assessment and mitigation solutions, including:
nn A clear analysis of potential hazards at the work
site, such as explosions, fires and toxins.
nn Assessment of the damage that could occur in a
blast or other hazards, and assessment of the
potential harm on-site personnel would be
subjected to.
nn Illustration of various on-site damage levels,
including overpressure maps of the calculated
explosion (Figure 1).
nn Analysis of the hazard’s impact on the building’s
exterior and interior.
nn Assessment of offsite areas and determination of
each area response to a blast.
Facility siting studies should also include
recommendations for reinforcing existing buildings,
replacing existing buildings with blast-resistant

When occupied buildings are not designed with
adequate protection to resist the blast loads
calculated in the facility siting study, upgrades or
retrofits can be made to reinforce existing structures.
In these cases, careful consideration must be taken to
determine if the cost of retrofit and upgrades are
feasible, and if more downtime is required. Possible
retrofit and upgrade options include: shield wall
upgrades, steel build upgrades, shield structures,
catch systems, strongback methods, window and door
upgrades, new blast-resistant window and door
design, and brick building upgrades, etc.
In cases of replacements, existing buildings can be
replaced by either new permanent or temporary
blast‑resistant modular buildings on rental. If a facility
requires a permanent solution for its operations, a
permanent blast-resistant building is the best option.
This kind of building is engineered, designed and built
in line with the facility’s requirements and the specific
hazardous area where it will be located. The building
can be built on-site (in the case of reinforced concrete
buildings) or offsite (with a modular system and then
installed on site where required). The benefits of
building offsite and assembling on site include shorter
lead times, lower costs and enhanced mobility.
However, if the facility requires blast-resistant
buildings for a specific period of time (e.g. during a
shutdown or turnaround, or while existing structures
are being retrofitted or upgraded), blast-resistant
modular buildings for rental provide an effective and
safe solution.

Conclusion
Even in cases where the facility is well run and
processes undergo continuous checks and
improvements, a major explosion could occur without
warning for a variety of reasons. It is, therefore,
important to take all the necessary precautions to
minimise the risks of explosion, ensuring that a proper
facility siting study has been conducted and actions
to ensure protection from blast have been taken. As
there are still no official regulations covering the
requirements relating specifically to blast-resistant
buildings, their design, engineering, manufacturing and
field blast testing, it is important to select effective
providers of blast-resistant buildings that have
adopted their own high standards to ensure personnel
and assets are protected in case of an explosion.
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Protect your people and assets
with proven blast-resistant modular buildings available for sale and rental
Protect your people and equipment from an explosion or blast in your
facility. Choose a proven defence with LeaseFleet, our rental ﬂeet of
blast-resistant modular buildings ready for immediate deployment. Find
out more about our range of 8ft wide and 12ft wide modules.
And if you need your buildings to be customised based on your speciﬁcations and requirements, the best option is SafetySuite, our premier line
of blast-resistant modular buildings with bespoke design solutions.
All RedGuard Specialist Services blast-resistant modules adhere to API
RP 752 and 753 guidelines and apply a proven, successfully blast
tested design.

ENGINEERED TO PROTECT
BUILT TO RESIST
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