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Abstract Fire outbreaks in market places are frequently occurring in Nigeria; they have different negative effects
such as the destruction of valuable goods, properties and the loss of lives of people. Thus, market environments in
the Federal Capital Territory of Nigeria were studied with the aim of determining the passive fire readiness, in order
to provide improved design guidelines for Nigerian market design against fire outbreaks. Descriptive survey method
was used for this research. There are 1,430 total number of sales points in the study area. Out of the total number of
sales points, 287 sales points were studied by the use of systematic sampling method at every 5" interval. Data were
obtained from the core stakeholders such as the Federal Fire Service of Nigeria, National Association of Nigerian
Traders and the managing company of the market through interviews. They were also obtained from the direct
observation schedule, and from the sales people in the market via focus group discussions. Contents
analysis technique was used to analyze the data; the result of the data analysis was accepted via normality test. In the
presence of other findings is inadequate fire exit gates in the market. Among other guidelines is that all markets must
have adequate number of fire exit gates and these should be determined by the architects with respect to the size of
markets in terms of the number of available facilities and expected human population.
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1. Introduction

In the Federal Capital Territory (FCT) of Nigeria, just
like in any other city of Nigeria, there are many markets
and the large population of FCT has led to the
establishment of different markets in the territory [1]. As
more markets were established in Nigeria, different
problems arose from their establishments and these
include fire outbreaks, bomb blasts, stealing, fraud, human
congestions, quarrels and disputes, inadequate supply of
water and electricity, inadequate toilet facilities,
dilapidated market structures, substandard buildings, the
activities of hawkers and open space traders that do not
conform with the standard market operations [2,3,4].
Among these problems, fire outbreaks in particular have
led to the destruction of substantial goods, properties and
lives of many people on regular basis [2,3]. Therefore,
passive fire readiness of Nigerian markets is a very crucial
issue, and it is thus the focus of this study.

Passive fire readiness in this context refers to the passive
fire prevention and protection measures in the market. It is
a means whereby fire may be prevented as much as

possible through design and use of appropriate materials
[5]. This includes the provision of areas or places of
refuge, fire escape doors and stairs, and fire drills to
educate occupants on fire protection devices and means of
escape [6,7]. Properties and lives of people can be saved
by being prepared before fire strikes [8]. When looking at
new building developments, fire safety is often a consideration
which seems to be taken for granted, particularly where
markets are concerned [9]. There is a necessity for fire
safety in the design of buildings [10]. Optimum fire prevention
and protection are enhanced with the incorporation of fire
safety from the stages of design to the stages of completion
of markets which in turn curtails the risks from fire.
According to the [24], the design for fire safety or fire
prevention and protection should address the dead-end
corridor limitations, evacuation, means of egress and
material specification in public buildings of which
markets are included. To enhance fire safety, the buildings
or facilities shall be accessible by the firefighting
apparatus via avenue of a better access road for the fire
apparatus with approved driving surfaces such as concrete,
tar and asphalt being able to support the imposed
firefighting apparatus load [21,22,23]. Thus, it became
crucial that fire safety is incorporated into the design of
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markets, especially in Nigeria to ensure passive fire
readiness, so as to save human lives, properties and goods
from being destroyed in the markets.

The aim of this research is to determine the passive fire
readiness in the environments of Garki model market of
the Federal Capital Territory (FCT), in order to provide
improved guidelines for Nigerian market design against
fire outbreaks. The objectives of this research are: to
evaluate the passive fire readiness in the environments of
Garki model market with regards to the opinions of the
core stakeholders in the FCT of Nigeria; to compare the
passive fire readiness in the market environments with the
established minimum standards for fire safety design; to
ascertain the passive fire prevention measures via
observations in the environments of Garki model market.
The scope of this research is all the buildings and their
environments in Garki model market of the FCT of
Nigeria. FCT is located in the central part of Nigeria [11].
The location of Garki model market is along Mustajad
Street (off Karaye Street and Samuel Ladoke Akintola
Boulevard); it is situated in the centre of Abuja Municipal
Avrea Council of the FCT of Nigeria [12].

2. Methods and Procedures

Descriptive survey method was used for this research.
Quantitative and qualitative data were generated. Data
were obtained from the core stakeholders in the Federal
Capital Territory (FCT) of Nigeria such as the Federal
Fire Service of Nigeria (FFSN), National Association of
Nigerian Traders (NANT), managing company of Garki
model market (Abuja Markets Management Limited) and
the sales people in Garki model market. There are 1,430
sales points in Garki model market [13]. By using systematic
sampling method at every 5" interval, 287 sales points
were selected out of the total number of the sales points
for this research. The three research instruments that were
employed for the data collection are: interviews, focus
group discussion and direct observation schedules. Focus
group discussion was employed to get the opinions of five
sales people in the market regarding passive fire readiness.
The staff of the FFSN, NANT and the managing company
of Garki model market were interviewed, while direct
observation schedule was employed to assess the passive
fire readiness in the market.

Contents analysis technique was used to analyze the
data as a result of the quantitative and qualitative nature of
this research with their outcome statistics from different
categories of respondents. Tables were used to present the
data collected from the observation exercises. Owing to
the simplicity of the statistical tool of this research
in terms of the use of non-parametric measures for the
contents analysis, the result of data analysis was accepted
by employing visual method of normality test. It was also
accepted due to the normal and appropriate comparisons
of the research data within the themes and sub-themes.

3. Results and Discussion

Passive fire readiness was determined with respect to
the site plan, floor plans, doors and windows, roof

members and other fire control measures in Garki model
market.

3.1. Passive Fire Readiness with Regards to
the Site Plan

The problems associated with the site plan, number of
their observations, and common locations in Garki model
market are shown in Table 1. The problems are common
in both formal and informal section of the market.

Table 1. Problems Associated with the Site Plan, Number of their
Observations, and Common Locations in Garki Model Market

Number of Observation / Common

S/IN  Problem of Site plan Location

1 Location between the Formal and

1 Presence of Canal -
Informal Sections

No First Aid Centre
2 for the Fire Victims The Whole Market

Inadequate Fire Exit

3 Gates

The Whole Market

Source: Researcher’s Field Work, 2017.

Buildings should be approachable for the firefighting
vehicles in case of fire outbreaks [14,15]. However, a
canal of three metres wide was constructed in Garki model
market and it divided the market into formal (lock-up
shops) and informal (open stalls) sections. There are no
bridges that can allow the firefighting vehicles to move
from the formal section to the informal section to fight fire
in case of fire outbreak. Apart from the gates at the formal
section, there is no any other gate to lead people or
firefighting vehicles to the informal section of the market.
Plate | shows a canal in Garki model market. In addition,
the discussion with the staff of the managing company of
Garki model market showed that there is no first aid centre
in the market where people that may become victims of
the fire outbreaks can receive immediate medical
treatments before they can be transferred to the hospital.

Plate 1. Canal In-between the Formal and Informal Sections of Garki
Model Market (Source: Researcher’s Field Work, 2017)

From the interview questions administered to the
Federal Fire Service of Nigeria (FFSN), the Fire Service is
averagely satisfied with the design of Garki model market
with respect to the fire exit gates because of the available
number of the fire exit gates and the absence of fire exit
signs to direct people to them. Only two exit gates were
observed in the market. The first exit gate is for both
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pedestrian and vehicular exits which is 4.5 metres wide in
the formal section of the market; this is wide enough to
allow many people to pass through it at the same time
when there are fire outbreaks. The second exit gate is
locked up with a pad lock and it is only for pedestrian
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market are shown in Table 2. The problems are common
in the southern part of the formal section of the market.

Table 2. Problems Associated with the Floor Plans, Number of their
Observations, and Common Locations in Garki Model Market

exits which is two metres wide in the formal section of the
market; this is not wide enough to allow many people to

pass through it at the same time when there are fire
outbreaks. Contrary to this immediate statement, the
minimum overall width of the gate opening shall be 6.0
metres for fire safety purpose [16]. Similarly, the exit

SN Problem of Floor Number of Observation / Common
Plan Location
Lack of Smoke

1 Vents in Buildings The Whole Market
Improner 1 Location in the Administrative

2 prop Building in the Southern Part of the

Evacuation Routes Formal Section

gates shall have a clear opening of not less than 7.2 metres
for a dual traffic direction [17]. Thus, the design of Garki
model market is considered unsatisfactory with respect to
the fire exit gates in relation to the size of the market in
terms of the numbers of facilities (1,430 sales points).
Plate 1l shows a pedestrian exit gate in Garki model
market.

Plate Il. Pedestrian Exit Gate in the Formal Section of Garki Model
Market (Source: Researcher’s Field Work, 2017)

3.2. Passive Fire Readiness with Regards to
the Floor Plans

The problems associated with floor plans, number of
their observations, and common locations in Garki model

Source: Researcher’s Field Work, 2017.

It was observed that smoke vents were not incorporated
into the floor design of all the buildings in Garki model
market; these can lead to the death of people due to
suffocation during fire outbreaks. Figure 1 shows a poor
conceptual floor plan of the administrative building of the
market without smoke vents. Moreover, the design of the
evacuation routes was not properly considered in the
administrative building in the southern part of the market.
A long primary evacuation route of 1.0 metre wide was
incorporated into the design of the administrative building
without incorporating secondary evacuation routes in case
of fire outbreak that may start from the entrance of the
primary evacuation route of the building. In this case, if
there is any severe fire outbreak at the entrance of the
primary evacuation route, all the people in the
administrative building will be trapped by fire at the same
time. Figure 1 also shows a poor conceptual floor plan of
the administrative building of the market with an improper
primary evacuation route of 1.0 metre wide.

In addition, the width of primary evacuation route of
the administrative building of the market cannot allow two
people who are at the risk of fire to escape conveniently at
the same time. This is because, according to [14], a
minimum width of 1.3 metres to 1.4 metres of a corridor is
needed to allow two people to pass one another
unhindered in a building. Similarly, [18] states that all the
corridors should have an unobstructed width of at least 1.2
metres wide, and it is the minimum width for fire escape.

22.38m
E Office | Office 2 Office 3 Office 4 Office 5
27m
| i i s i
;[ 1899m  Improper Evacuation Route B Store e;E:
- = p p
Office 7 Office & Office 2 Office 10
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Figure 1. Poor Conceptual Floor Plan of the

Administrative Building of the Market
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3.3. Passive Fire Readiness with Regards to
the Design of Doors and Windows

The problems associated with the design of doors and
windows, number of their observations, and common
locations in Garki model market are shown in Table 3.
The problems are common in the administrative building
of the market.

Table 3. Problems Associated with the Design of Doors and Windows,

Number of their Observations, and Common Locations in Garki
Model Market.

Problem of Door and Number of Observation /

SIN Window Design Common Location

1 Inadequate Width of 1 Location in the Administrative
External Door Building in the Southern Part
The Primary Evacuation

9 Route has no Window for 1 Location in the Administrative

Natural Lighting to Aid
Proper Escape of People

Building in the Southern Part

Source: Researcher’s Field Work, 2017.

It was observed that an external door of 0.9 metre wide
was incorporated into the design of the administrative
building of Garki model market at the entrance of the
primary evacuation route in the southern part of the
market. This width of the external door is not wide enough
for two people who are at the risk of fire to conveniently
escape through it at the same time [14,19]. Apart from the
entrance door, the primary evacuation route of the
administrative building of the market has no window
opening or any other opening for natural lighting to aid
proper escape of people in case of fire outbreak. In
addition, Figure 1 shows a poor conceptual floor plan of
the administrative building of the market without window
opening and adequate width of external door at the
primary evacuation route.

3.3. Passive Fire Readiness with Regards to
the Design of Roof Members

Plate IV. Closeness of the Roofs in the Eastern Part of the Informal
Section of Garki Model Market (Source: Researcher’s Field Work, 2017)

It was noticed that all the roofs of buildings in the
whole Garki model market were absolutely not designed
against fires. The distance that exits in between buildings
or between the boundary and building is obviously a
crucial factor to consider as it is the severity of fire
outbreaks that are ascertained via the fire loads of

buildings [14,20]. However, the roof eaves of 10 open
stall buildings in the informal section of the market are
very close and almost touching each other. These can lead
to easy spread of fire when there is fire outbreak. Plate IV
shows the closeness of the roofs in Garki model market.

3.4. Passive Fire Readiness with Regards to
other Fire Control Measures

The interview questions administered to the managing
company of Garki model market showed that the training
of the sales people on how to use fire protection devices is
every five to eleven months and the sales people were able
to operate them during the training but the discussion with
the staff of the managing company of the market revealed
that most sales people hardly respond to calls for drills,
and this is a challenge for them. The discussion with the
sales people showed that the venue for the training on fire
prevention and protection measures is at the open area in
the southern part of the market. In view of these training
intervals for the sales people in Garki model market, they
are considered adequate.

4. Conclusion and Recommendations

Nigerian market environments are prone to fire
outbreaks due to improper design against them. For this
reason, this research was aimed to determine the passive
fire readiness in Garki model market, in order to provide
improved guidelines for Nigerian market design against
fire outbreaks. The results of the research showed that
there is presence of canal that divided the market into two
sections without bridges to allow firefighting vehicles to
pass through them, and there is no first aid centre for fire
victims. Other results of the research are: lack of fire exit
signs, inadequate number of fire exit gates, insufficient
width of fire exit gate, lack of smoke vents in buildings,
inadequate width of evacuation route and insufficient
width of the external door for the primary evacuation
route of the administrative building, lack of window or
any other opening for natural lighting to aid proper escape
of people in case of fire outbreak in the primary
evacuation route of the administrative building.

In addition, the majority of roof eaves in the informal
section of the market are very close and almost touching
each other, and these can lead to easy spread of fire when
there is fire outbreak; sales people do not respond to calls
for drills on how to use fire protection devices in the
market. Therefore, the following guidelines are
recommended for the design of Nigerian markets against
fire outbreaks:

Guidelines for the Design of Nigerian Markets
against Fire Outbreaks

i. There should be bridges at specified intervals on
the canals in markets to allow accessibilities of the
firefighting vehicles.

ii. Markets must have first aid centres where victims
of fire outbreaks can receive immediate medical
treatments before they can be transferred to
hospitals.

iii. Markets must have external signage stands (stand-
alone type of external signs for fire exits) to be
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positioned on the sites (outside the market
buildings) at different locations to direct people to
the fire exit gates, so that when there are fire
outbreaks, people who are at the risk of fires can
easily escape.

iv. All markets must have adequate number of fire
exit gates and these should be determined by the
architects with respect to the size of markets in
terms of the number of available facilities and
expected human population. At most, in every 100
metres of the length of market fences, a fire exit
gate should be established.

v. All the fire exit gates of markets must be wide
enough (at least six metres) at any proper location
to allow adequate evacuation of masses including
the disabled people who are at the risk of fires that
may need help at the same time.

vi. Floor plans of market buildings should indicate the
locations of smoke vents along all the escape
routes at appropriate intervals (between the
intervals of four to ten metres), in order to reduce
suffocation as a result of the smoke from fires.

vii. The locations of the smoke vents in the market
buildings should start from four metres (at least)
from the starting points of the fire escape routes, in
order to reduce suffocation as a result of smoke
from fires.

viii. The administrative buildings of markets, or other
buildings with a low human population in markets
should have a minimum width of 1.2 metres for
the evacuation routes, in order to allow two people
who are at the risk of fire to escape properly.

iXx. The external doors (fire escape doors) of market
buildings at the primary evacuation route should
have a minimum width of 1.8 metres, in order to
allow three people who are at the risk of fires to
escape conveniently at the same time.

X. The evacuation routes in market buildings must
have window openings for natural lighting where
there are no provision for other openings apart from
the external entrance doors, in order to aid proper
escape of people via adequate natural lighting, if
the windows are opened during the fire outbreaks.

xi. The spaces between market buildings must be at
least eight metres to reduce the spread of fires
from one market building to another market
building.

xii. The management authorities of markets in Nigeria
should enforce the mandatory training of fire
consciousness and preparedness for all the sales
people in markets, since most sale people are not
responding to calls for training on how to use fire
protection devices.

Research Gap

The rates of combustion of the building materials per
time were not considered in this research, in order to know
the rate of burning of the market per time in relations

to the human interventions, and this is a gap in knowledge.

Therefore, it is recommended that in subsequent research
of this type, this gap should be filled.
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