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ASSESSMENT OF FIRE SAFETY PROVISIONS IN
SELECTED PUBLIC BUILDINGS IN MINNA,
NIGERIA

Shittu Abdullateef Adewale'. Okechukwu Blessing ljeoma-. Tsado

Abel John' and Shehu Muhammad Aminu®
Ivpartment of Quantily Surieving, Federal Unitersity of Technoiogy. Minna Nigersa
‘Deparrtment of Budding Technology, The Federal Polviechnic. Bida. Nigera

In Nigeria. there have been several forms of serous dizaster confronnng
homes. hves and properties of people and the government. The maost
common ones are flood bulding collapse and fire. of which fire outhroak =
the most frequently recorded. Thas study addressed the problem of fire
merdents which were reported 10 alwavs occur more 1n public and private
vesidennial buildings as 8 resul of non-compliance of building ¢lients and
accupants to the requirements of fire safety regulations To solve thus
problem. the study assessed the level of fire snfety provisions in pubhe
buildings m Minna. Niger State of Nigena In view of this. data were
collectod from both primary and secondary sources. T - Test was used 10
determine the differences between the stupulated requirements of fire safery
vegulavians and the nvailable fire safety measures provided in the selected
public buildings Regression analysis was employed to determine the
relanionship between population of building occupants and number of fire
escape routes, and building floor area respectively in the zelpcted public
bulldings. A significant difference was found between stipularad and
available requirements of fire safery regulations with respect 1o fire
extinguishers firefighting equipment and fire escape routes in public
buildings. The relationships between population and number of fire escape
routes. and building fcor area in public buildings were found o be
significant, It was concluded that fire safety requirements are not
adequately provided or complied with in public buildings in Minna. It was
recommended that building occupants or owners should always comply with
fire salety regulations,
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INTRODUCTION

Fire safety 1 defined by Hakkarainen (2002) as the requirems "': which ":
related tn prevention of ignition and fire spread hmitation of fire gr “.t

evacuation provision and preventinn of fire spread between builldings Fire
prevention or fire safety in bulldings rherefore has nne of the top priorities
in the design of builldings (Klapwijk, 2012) It 1s eszential that bulding
occupants are trained or enhightened on the issue of fire safety In view of
this. Mallonee et al. 11996 described fire safety training as a way of
increasing public fire safety knowledge and improving the»'r response Lo a
fire with the aim of reducing the number of fire-related casualties. This s
because residential fires, workplace fires, and environmental fires such as
bushfires result in severe and fatal burn injunes (Mallonee ef al., 1996).

In the context of this work, fire safety is regarded as the essential measures
of fire prevenuion. preventon of fire spread and means of emergency
evacuation and fire quench in the event of fire outbreak. Public buildings,
on the other hand. are regarded as buildings which accommodate people
from different places temporarnly especially for the purposes of commercial
or official engagements

The studies of fire have shown that most aceidental fire starts from three
main causes. These are Malfunctioning of equipment. Misuse of heat
sources and Electrical wiring error in housing projects Housing has been
universally acknowledged as the second most indispensable item in human
need after food. Housing has a profound impact on the safety of individuals
and human beings. This present study considered issues surrounding fire
safety management in public buildings in Minna, Niger State.

In Nigena, there has been serous disaster confronting the homes, lives and
properties of people. The most common ones are flood, building collapse and
fire. A lot has been written on flood and building collapse, but the incidence
of fire 1s still lax in literature. Fire is still the result of flammable materials
being combusted and the essential ingredient for the propagation of fire is
air. which 1s sufficient to start ignition or means of ignition and oxidation
(Shittu et al . 2015),

The slightest contact of highly inflammable liquid contents, such as gasoline
(petral) paraffin (kerosene) or gas with fire brings explosive services of
d»:-alrucuon infernc and loss of lives and properties (Adeleke, 1993). It was
in this light that the Aqua Group (1984) reported that there must be
presence of the three basic elements or ingredients of fire, which is referred
1o as fire's own eternal triangle before fire can break out.

According to Oludare (2000), there has been emphasis on the provision of
firefighting equipment for the fire service offices in the country Millions of
Naira are being spent to train fire-men in fire-men combat, but little has
been done to look at fire safery in the buildings where there 1s hkely to be
pecurrence of fire. In most times, fire fighters are being blamed for fire
incidents in public buildings, and all thewr possible loopholes seriously
explore. But little has been said or explored about the actwvities of the other
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stakeholders i the construction and uses of public buildings. which are
mostly responsible for the causes of fire outbreak (Makanjunla ef al, 2009)

Some instances of fire outbreak in Nigeria included the one that occurred
where two students Inst thei lives 1n the University of llorin. Kwara State
m 2009 as a result of electrical fault Another serious and memorable
incidence of five outbreak in Nigeria was the fire which struck the f-storey
building of the Nigeria Ports Authority (NPA) in Marina on Thursday the
19 day of June 2008 (Odueme and Ebimomi, 2008). The Nigerian
Telecommunications Limited (NITEL) headquarters in the same Marina
was gutted by mysterious lire in the early 80s during the second republic,
Also, not too long Ibadan branch of the Central Bank of Nigeria (CBN) was
up in Names leading to lost several vital documents. In the same vein, it was
reported that five outhreaks 1n Nigeria records 1000 death and 700 fire
accidents annually -

Findings by many researchers, among which are Mogbo (1998), Anyawata
(2000), Shittu (2001) and Shittu et al (2013 a and b), confirmed the fact that
fire incidences affect buildings of individuals, corporate organizations,
government parastatals, and incidence of fire leads to damage to hves and
properties and eventually financial losses. The major causes of these fire
incidences have heen attributed to electrical and gas faults, resulting in
financial and non-financial losses. Fire incidents were also reported to have
occurred more in public and private residential buildings than in other
building types, this has also heen attributed to the non-compliance of
building chents and occupann's to the requirements of fire safety regulations
(Shittu et al., 2013b). Fire-related accidents often result in injuries and
sometimes death, which can be prevented through fire safely -training
(Huseyin and Satyen, 2006). To estimate the extent to which fire safety
training should be provided, it is essential to assess the current level of fire
salety knowledge within the general community. Aliyu and Abdulrahman
(2016) also reported that fire safety measures have become an 1ssue of
neglect 1n most tertiary institution hostel buildings in Niger State and have
contributed to the continuous firve outhreak.

[t 15 as a result of these that.this study set out to examine fire safety
provisions in selected public buildings in Nigeria using Minna as a case
study. The chowce of Minna was for the fact that Minna being the closest
State capital city 1o Abuja experiences rapid growth in terms of construction
of public buildings especially for commercial and official purposes. Most of
these buildings are constructed in Minna Central Area and most of the old
residential buildings are bought and converted to public buildings for
commercial and official purposes. Majority of the people resident in Minna
have businesses in this area. Therefore, the level of compliance to the
requirements of live safaly provisions in these building types can never be
over emphasized due 1o the population of lives and worth of properties
accommodated therein As aresult of the problem identified, the following
are the questions Lo be answered by Lhis research:

I What is the current trend of fire cases in public buildings m-Minna”
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n What = the difference between required number of hrefighting
equipment and avalable number of firehighting equipment provided

m What 1= the difference between required number of fire escape routes

and available number of fire escape routes provided 10 the selected

public buildings?

What is the relauonship between populatior of building accupants

and the number of fire escape routes?

v What is the relationship between building floor area and number of
escape routes”

w

Vi What are the measures in ensuring compliance to the requirements
of fire safety provisions”

SURVEY OF PREVIOUS WORKS

The concept of fire disaster

Fire 1= referred 1o as the rapid oxidation of combustible material and gases
producing heat and hight (oxygen, heat and fuel) in the absence of one of
these elements there cannot be fire (Aqua Group, 1984). Fire is one of the
most destructive hazards which threaten buildings. It has the potential to
affect the occupant. the building and its components. Also. areas not directly
damaged by the flame or heat may be smoked. dirt and falling debris or by
the huge volumes of water used in firefighting. According to Malven (1997).
when substantial heat is generated, over 300 — 600 degrees Celsius,
flashover occurs and the fire becomes fully developed. engulfing the whele
compzriment. Decay follows when all the fuel or oxvgen within the
“mpariment s totally consumed. An example often quoted is that a wooden
log is difficult to ignite but thin sticks can be ignited easily and will burn
fiercely when piled together,

According to Patterson (1993), building fire safetv in its most simplified
form s based on three general strategies; first is to prevent agnition: if it
serurs W prevent spread. and if spread occurs, to minimize damages to the
Ives and properties. occupants nnd fire-fighters, Mogho (1998) researched
on the environment and fire inadences in Nigena and the implications on
public policies and politics. Shittu (2001) studied the incidence of fire
outbreak in public and residential buildings of Kwara State from 1990 -
1999, Shittu (2007 researched on g comparative analysis of fire outhreak
between the mibtary and cvihan erain Niger State in domestic and pubhc
buildings and Shitru (2004) studied the ineidence of fire outbreak in North
Lentral Nigena. Nwahueze (2012) also studied the enhancement of fire
safe:ty in hostel designs, and Shittu et ol (2013a and b) and Shittu e al
=016) studied the appraisal of fire safety Provisions in ternary insttutions
buildings in Minna. Niger State und Katsina, Katsina State respectively
Thes« previnus researt hes have shown that the inadence of fire authreak is
P natienal yssue affecting all building types and requires urgent attention
tn form of prevention against ignition and fire spread and comphance to fire
saiely regulatyons
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Causes of fire
The problem of five in human settlements can be disnggregnted into cause

f the fire spread of the fire eseape from Vhe fire andd Diee Lighting Acenrding
to Shittu 20070 magorty of five outbrenks in domost bhulddhings were
caused by clectreal Fault vather than gas faults Fire i buildings can be
credited to various factors. According to Hassan (1999) the causes of fire can
be grouped under Acadents, Corelessness and Willful acts,

Marsha and Williams (2012) reported the following common eauses of
residential fires Carcless cooking; Faulty wiring, especially in old houses
Overloaded electrical outlets; Careless smoking, Space heaters; Carcless
use of candles and meense: Stormg belongings oo close Lo lurnaces and hot
water heaters Vandalism, drog use, and moakeshift heat sources in vacant
buildings. Kid= plaving with matches, and Arson In addition, Aliyu and
Abdulrahman (2016) attributed the causes of fire o acadent, faulty
electrical equipment and wiring system, lire spread and carelessness.

Classification of fire
Hazsan (1999) and Alivu and Abdulrahman (2016) classified fire into four
Classes
1. Class Aisa type of fire involving burning materials e g wood, paper,
textile and other combustible materials. Fire in this class are best
exunguished by water agent in form of jet or spray, this blanket (fire
blanket) can be used 1o cover the {ire in an enclosure.

u.  Class B fire involves Nammable substances eg petrol, kerosene,
paint and other inflammable solvents. This class of fire 1s best
extnguished with foam or dry powder, carbon dioxide (CO.)

m. Class C s a wype of fire involving combustible gases or liquefied
petroleum gases in form of liquid or gas leak e.g. propane. butane,
Qerhanv ete, This can be extinguished with foam. drv powder, and
COZ water agent spray to the contamner '

v Class D j5 n type of iire ivolving metals o g calcium, potassium,
aluminum cte Powdared granite, limestone, dry sand and dried
powdered extinguisher are best used for this class of fire.

Factors mfluencing fMre spread

\r_:lv.rlhng o Ahiambin C1985). the rate of sprond of fire depends on the fuel

1r||u m .uluhl.r xyvren Also ot depends on the construction of the huilding
e rate ol fire wpread depends on Ltho lollowing: -

| { ’ "
Lombustibiity This ix the rate nt which a mnteral burns. For
“rample petrol has much higher combustihility than wood

< l'l'imilw_u_!_"h!_:.'_ Mydrocnrhon  goses are more Mammable  than
:‘:"ri\.r-.' ""f"'{"' hauids, In the same way l}wdrm'nrlmn ligud are more
ahie than ordinary combustible Example. cooking gas 1s more
Aammable than petral of kerosenc, and petrol 15 more Nammahle
than woad




4 Design and construction: A well designed and constructed build ng

will help to reduce the rate of fire spread Forexample s 1all buiiding
with 4 badly designed and constructed starwell and i shafts will
favour fire spread in the building from one floor 1o sanother

4 Contents_of bwlding: The material of furmishing (fuel) to a great
extent determines the rate of fire spread. Timber furnishing and
finish will favour fire spreading and 1ts sustenance unlike steel which
1s considerably, the reverse.

Cases of fire outhreak in Niger State - Nigeria g
Mogbo (1998) pointed out that the following private and public buildings
had faced the trauma of fire outbreak:

{a) The incidence in part of the Kure Ultra-modern, Minna. Niger Sate
burning down about 50 shops.

(h) Federal Polytechnic at Bida in Niger State respectively.

(c) A fire broke out opposite NANA'S PLACE were residential buildings
were razed to the ground.

(d) There were also other cases where a fire broke out in Jatau
community in Minna, Niger State where lives and properties were
lost.

Daily independent, August 26, 2010, reported a fire incident that gutted
about eight rooms of the G-block of a male hostel at Usman Danfodio
University, Sokoto. Christianity Today Magazine, March 12, 2004. again
reported the case of a building fire that destroyed twentv-six lives in
Nigeria. because there was only one entrance and exit to the building. In
addition. in 2005, fire incident occurred in the female hostel of the Fzderal
University of Technology, Minna, Niger State which destroved property and
another inadence also occurred in 2009 and at the Bosso campus (temporary
site) of the same institution. A recent incidence of fire outbreak was reported
by Voiee of the Nigerian Tertiary Institutions in 2013 that the Community
Campus Radio Station of the Federal University of Technology, Minna,
pupularly referved to as Senrch FM 92.3 was gutted by a mid-night inferno
on Wednenday 16, Junuary 2017 destroying properties worth over =N= 50
million. The fire outbreak which oceurrod wround 1200 4 me as o result of
electric spark gutted the whole stadio and other offices of the station. This
woan line with the discoveries of Shittu (2001). Shittu (2007) and Shittu
(2000) that the mayor éause of five outbreak in Nigerin s electrical faults

Fire safety

Fire safety s defined by Eneyclopaedin Americana (1993) as the precautions
that are tuken Lo prevent or reduce the likelihood of fire l?‘\“' may “'-““““ ';:
death injury or luss of property. Passivie Five Protection Federation '-.‘”'
viewed (i si '.,|5. fr“m lhrce perg')(;cllvuu of passive }lrllll‘t’ll\'(' MUASUres as
given below,

Passive fire protection 1s the primary measure integrated within the

i 0
¢ fa ) re safety and
constructional fabric of a building to provide inherent fi
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might also give people the intrinsic motivation necessary Lo sustain

appropriate fire safety practices over time

General requirement of fire safety

The following requirements are enforced under the law:
| Evacuation of building: Whenever an unfriendly fhire occurs in any
building, premises, or fire area of any kind, or upon the initiation of
a fire alarm all occupants shall evacuate the building, premises or
fire areas immediately and shall not re-enter the building, premises,
or fire area unless permission is given by the fire chief or fire office in
charge of the scene.

2 Notifv the fire department/fire service: Whenever an unfriendly hre
occurs in any building or premises of any kind, the owner, manager,
occupant or any person in control of such building or premises upon
discovery of any fire even though it has apparently been
extinguished, immediately shall cause notice of the existence of such
fire. circumstances of same and the location therefore to be given to
the fire department.

3. Maintaining a fire hazard: No person shall knowingly maintain a fire
hazard .

4. Notification of fire department of inoperative [ire safety equipment:
Persons owning, controlling, or otherwise having charge of any fixed
fire extinguishing or fire warning system or stand pipe system shall
notify the fire department and office of the state fire marshal at any
time such system or systems are inoperable or taken out of service.
Both shall also be notified when service is installed.

5. Interference with fire protection equipment: No person shall render
any portable or fixed fire extinguishing system or device or any fire
warning system inoperative or inaccessible, except as may be
:\ecessar_\' during emergencies, maintenance, drills or presc;'ibed
esting.

Fire prevention
Fnrr_- prevention in buildings is required to prevent premature structural
failure and to himit five spread (Herbert, 1999). Herbert (1999) also asserted
”“_‘ lor these purposes, the following provisions are necessary: - sub-
dli\lszi)n of the building into a number of fire compartments which are
clements of structurd to be provided with appropriate fire resistance
compartmentation of places of special fire misk: restrictions to hinings of
walls and ceilings so as to himit their contribution to the development of fire
.‘;I.i to have :1dct,unle resistance (o the spread of fire along thewr surfaces:
provision of fire doors to limit the spread of fire and smoke. limitation of
e spread at junctions between building components, service penetrations
@incavities and structural fire preventions are also necessary to protect

by

means of escape
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Fire warning and alarm systems
The provision of an appropnate fire detection and slarm syslem 1% an

essential element of the fire safety measures in a hostel (Malven 1997, It
provides early warning of the accurrence of fire and therchy facilitates the
activation of appropriate emergency procedures, including evacuation
Early detection also improves the chances of restricting the growth and
spread of fire within the building by the use of first aid fire fighting
equipment, where safe to do so and hy early call-out of the fire services
(Herbert. 1999). A fire detection and alarm system should be provided in all
hostels The system should incorporate automatic fire detection (heat or
smoke type detectors, as appropriate) throughout the premises and suitably
located manual acuivation facihities. Large buildings should be divided into
fire alarm zones as required by the standard, which will faclhtate
idennification of the alarm source.

In order to make fire detection and alarm system to effectively serve its
purpose there 1s the need for an adequate provision of escape routes in
buildings This enables the vccupants to exit the building and seek fur help
immediately. Unfortunately. previous studies including that of Shittu ef al.
(2015) and (2016) have reported that the provision of fire escape routes in
buildings 1s inadequate.

Research gap identified

A lot has been written on floed and building collapse but the incidence of
fire outbreak 1s still lax in literature, in spite of the fact that fire disaster
occurs more frequently than flood and building collapse. Efforts have been
made by many researchers to address the problem of fire outbreak.

In the foreign scene, Huseyin and Satyen (2006) researched on the level of
fire safery knowledge among people of different age groups and investigate
its relauonship to the level of fire safety training, and the manner in which
people from different age groups would respond o a fire based on their fire
safety trairung in Melbourne, Austrahia. The study revealed that middle-
aged individuals would respond more accurately to a fire than vounger and
older adults The findings demonstrate the importance of fire safety training
in enhancing people's fire safety knowledge and their response in the event
of a fire which could lead to a reduction in the rate of fire casualties The
study therefore suggested an incorporation of fire safety traiming as part of
healih improvement programs 1o reduce the number of fire-related injuries
and fatalities

In addition. Marsha and Williams (2012) carried out a quahtative study on
Fire Safety Education & Outreach Programs at Memphis, Tennessee. The
siudy revealed that for a variety of reasons, fire danger 15 not as salient or
= priessing a concern for most Memphis residents as s crime However the
statictics regarding the frequency of residential fires in high-risk Memphis
neighbourhoods shocked most of these participants into a much more
proactive and preventative mindset Addressing the problem will require a
long term. coordinated effort and the great majonty of respondents beheve
that responsibility lies with the Fire Depariment elected officials




e o

smmunity leaders property owners and remdents themsedfves The study
of Marsha and Willwma (2012) alss showed ',h'“ there are four kev
strategies ta offective fire prevention and safety Thes: are

1 Rase swareness of the risk of fire danger and educate the publx
regarding ways to protect themselves, therr familes and thew

property
2. Provide financial asmstance (in the form of grants) 1o low income and
elderly homeowners who are in need of electrical wiring upgrades.

3 Tear down vacant buildings

1 Stnctly enforee building codes in rental properties.

Alsoin the field of fire safity education and awarenese Clare Gans Plecas
and Jennings (2012) researched on reduced frequency and severnity of
residential fires following delivery of fire preventinn education by cn-duty
fire fighters using a cluster randomized controlled study 1n Surrey. Brotish
Columbia The study specifically examined the frequency and seventy of
fires pre and post - the home visit intervention in companson 1 randomized
high-risk cluster controls. The stody discovered that the frequency of fires
has reduced in the aty overall, however, the reduction in the interventuon
cohons was significantly larger than for controls. In addition, it wzs found
that when fircs did occur within the intervention cohorns. smoke detectors
were activated more frequently and the fires were confined 1o the ohject of
ongin more often post-home visits. No equivalent pattern was therefore
observed for the cluster control It was concluded thar on-dury fire-fighters
can reduce the frequency and severity of residential fires through targeted.
door-1s-door distnbution of fire prevention education in high-risk areas.

In the wntext of the Nigenan research domain. Shittu (2001 discoversd
that the amount of fire outbreak in residential and public building of Kwara
State and discovered that the amount of financial lass due 1o fire incidences
on the average was about 4% of capital expenditure from 1990 1999 Shittu
(2067, studied the incidence of fire outbreak in Niger State from 1993-2004
between the milinary (1993 - 1998) and civilian 1999 . 2004 polinical
dispensations and found out that the inadence of fire cutbreak in both
domesty. and public buildings were significantly more frequent dunng the
avilian era than the military ers 1in Nigernia Shattu ¢2 af 120131 researched
on the appraisal of fire safety provisions in tertian institutions buildings in
Minna Niger State of Nigeria and revealed that building chients and users
do net comply with fire safety regulutions with respect to the provisions of
firefighting equipment s and number of escape routes in buildings Shittu et
al 12015 on the ather hand, studied the relationship between cost of fire
incidences and capital expenditure in Kwara State and discovered that
there i no improvement in the trend of fire inaidence 1n Kwara State over
the last two decades

Finally. Alivu and Abdulrahman (2016) researched on the assessment o fire
safety provisions in tertiary institution hostel buildings in Niger State The
study used a well-structured questionnaire and observation scheduke o




il vl w

waquire data in some selected tertinry institutions in Niger State The study
found that the fire safely equipment is not available or not functional in the
hostols also. most of The students in the hostels are not conversant with the
asage of such cquipment. 1o was recommended that proper scrutiny of hostel
buldings he made by the school management [rom time to time to ensure
(hat ol fire safety precautions are in functional condition, and orrentation
of students in the hostels about what to do in eccurrence of fire outbreak

These studies have however farled to study the incidence of fire outbreak in
relation to level of compliance of bulding clients and occupants/users to the
requiremonts of fire safety regulations, Although Shittu e al. (2013b) made
an effort along this direction but did not consider the major building types
mostly affected by the incidence of fire outbreak which are public and
private residential buildings. In order to fill this gap in knowledge. this
study was set out to assess level of fire safety provisions in public buildings
in Minna, Niger State of Nigeria. In order to achieve this, the study set out
Lo achieve the following objectives:

i.  Toreview the current trend of fire cases in public buildings in Minna.

1. To determine the difference between the required number of fire

extinguishers and the available number of fire extinguishers
provided 1n the selected public buildings.

. Todetermine the diffe;rence between required number of firefighting
equipment and availat number of firefighting equipment provided.

iv.  To determine the difference between required number of fire escape
routes and available number of fire escape routes provided.

v.  To determine the relationship between population of building
occupants and the number of fire escape routes.

vi.  To determine the relationship between building floor area and
number of escape routes.

The objectives of the study led to the formulation of the following null
hypotheses:

Hol: The differences between'available and required firefighting equipment,
fire extinguishers and fire escape roués are statistically not significant.

H:12 The relationship between population/building floor area and number
of fire escape routes is statistically not significant,

The review of literature gave rise to the theoretical [ramework upon which
the research methodology for this study is based (see Figure 2 1)
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Figure 2.1 Theoretical Framework

RESEARCH METHODOLOGY

This study adopted a mixed methods research approach The =tudy
encompassed a review of literature survey from journals eonference papers
and post projects to identify the major barners in the appra:isal of fire zlety
previsions in public buildings. Data collection was from both primary and
secnndary sources. The use of interview and physical measuremsnt wers

emplouyed to gather data from the pnmary source on the level of wmplhzncs
of buildings ownersoccupants o the requirement of fire safety regulauon,

The study examined selected public buildings 1n Minna Central Arez of
Niger State. Nigenia. The selected public buildings were mostly commernal
public buildings situated along Bosso Road 1n Minna Central. The chmee of
Minna Central Area was because 1t 15 an area where oumpliance 2o Fire
Safety Regulations 1= most hikely to occur Ten public building: were
purposively selected from the public bulldings situated along Bosso Road o
Minna Central based on the age of the building. size and populavion of

occupants in the buildings
> s
Primary source of data collection was also through direct measur=ment ©

floor areas and number of escape routes from the public buikding: samp =3
Data on the recorded cases of fire outbreak and losses wers Sulettes from
the archive of Niger State Fire Service. Minna as the secondan
data cullectson. Data was collected on recorded fire cases for 2 penod of 1=
vears 12006-20135)
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Table 31 Procedurs for Dats Collection and Annlyseis

METHOR O

D) ORTHCVIVES ::I?Ll(("ll(h'l' VAMANLON e ANALYNIS

i T reviow the Arehival Dinta Numbor ol rocorded Noger State Foer [ieace oo
cormnt iend of fin (Dita Colleetion easey of fim Servion thar wnd line
e 10 pabilng Chedddist nenlints wrprheg
huddiags 1o Minnp
Niger State

b4 lo determine the  Archivnl and Numbor of Fire Fire Snfoty Inferentinl M
difterence between Poomnry Dot extinguishers Regulntion wnd - Teut)
the required (Checkhst & required by Pire Physienl
number of fire Physienl Safery Nogulntions Moasuromont,
exungmshers and  Monsuremont)  Numbior
the nymilable of Fiee
number of fire Lxtinguinbers
extinguinhers Availnble in
provided | Sompled Puildings

i) Todetermine the  Archival ond Numbor of Fire Fire Safoty Inferential (1
difference botween  Primary Data Fightng Regulnuon nnd - Test)
required number of (Cheekliat & Equipments Physieal
firofighting Phywienl Roguired hy Firo Mensurement.
equipments and Measurement)  Safoty Regulntions, =
available number o Number of Fire
Arefighting Fighting
eguipments Equipments
providea Avniluhle.

4 To determune the  Archival and Number of Fire Fire Safety Inferenusl 1
difference between  Pamary Data Excnpo Routes Iegulation and - Test)
required number of (Checklist & Required by Fire  Physical
fire escape routes  'hysienl Safery Regulntnions. Meousurement.
and available Mcasurement)  Numbher of Fire
pember of fire Escape Routes
escape routes X Availuble,
provded

H To dcwrmme the  Archival and Population of Interview and  Inferential
relatonship Pramary Dats building occupnnts Physicnl (Regres=ion
tetwenr population (Chockhat & (indepondunt Mensurement.  Analvass
of Duiiding Physical varinble) and
woupents and the  Measurement)  number of fire
numbes of fire escope routes
escape Mmules (dependent

varhlo),

6 To aswrmine the  Archival and Huilding Noor neon Intervies and  Inferential
retsty nehup Peomary Dot (ndopendent Physienl (Regression
tetwoon bulding  (Chocklint & varinhle) und Muensuromont Analysis)
fYsor sren and I"hywicnl numhor of fire
ramber of ewcape Mogsurement)  escape routos
routes (depnandent

virinhle)
Scarre Researchers Fiold Survey (2016) .

The use of bar and hine graphy was employed to review the current trend of
the incidence of fire outhreak in Niger State from 2006 - 2015, The use of T

Tewr was emploved (o determime the differences between the ror!mrvd
cumter of fire extinguishers and the available number of fire extinguishers
procuted o the selected public buildings: between the required number of
Brehiehting equipment and the avairlable number of firefighting cquipment
preciged and between the reqaired number of fire escape routes and the
sV aiabic number of fire cscape routes provided The use of re
wnaivsis was emploved w determine the relationships between

grossion
the
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population of budding occupants and the number of fiee carape routes and
between the Noor area of huldings and the noamber of five carape roués
provided in the selected huldings This wive pustified by the studies of Shitty
el al (2003h) and (2016) whore o was dhscovered that numbier of fire oscape
routes depends on the population of building vecopanu and bulding Noor
arca Table 3.1 gives the procedure for data eollection and analysis for thas
study based on the theoretical framework

The decision rule used for the T = test in this study s given below:
o I Toaunmed = Towmined then the difference i sigrificant 1 e reject H,

o I Tanuines < Tusutoes then the difference 15 not significant 1.e. aceept

H.

Below are the decision rules for each of the tols of the regression analysis
emploved in this study:

F test.
The decision rule here states that:
o I Foiuoed > Fuoed then relationship 1s significant ie. reject H.,

o I Featutawd < Fubuaid then relationship is not significant i.e. accept H,

P test:
The decision rule here states that:

« If P value < significance level then relationship is significant 1e.
reject H,

o [f P value > significance level then relationship is not significant i.e.
accept H,

Coeflicient of determination (R2).
The decision rule here states that:
o IfR?2>50% then relationship is strong.

o« IfR?<50% then relationship 1s weak.

RESULTS AND DISCUSSIONS

Data presentation

The data collected for the study are presented in the Appendix section as
Tables Al and A2. Table Al shows the data collected on fire statistics for a
ten- year period (2006 - 2015, This data helped to make a review of fire
trend in the recent time Table A2 gives a presentation of data ceollected for
10 selected public buildings. This assisted to assess the level of fire safety
provisions in public buildings of Minna
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Results of current trend of fire outhreak in Niger state from 2006 -
2015

The results of the descriptive analysis are presented in Frgures 41 - 4.3
The discussion for each figure thereafter fullows below. Figure 1 | shows the
trend of fire sutbreak in pubhbic buddings of Niger State from 2006 - 2015

g ~. ~ st
:'/_ o —— 2005
§ = = —a— 2007
- 2008
2008
——— 2010
Yean —e— 2011

Fig 41: A Ten - yvear Trend Fjre Outbreak in Public Buildiags in
Niger State from 2006 < 2018

Figure 4.1 shows that fire outbreak in public buildings 1n Niger State has
fluctuated between 2006 and 2015 The highest cases were recorded in vear
2012 while the least recorded cases of fire outbreak were in vear 2006, The
trend differs from that observed by Shittu (2001) where the cases of fire in
public buildings were observed to constantly increase from 1993 — 2004.
Figure 4 2 shows a trend comparison of the major causes of fire outbreak in
Niger State from 2006 - 2015.

7
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Fig. 4.2 Trend Comparson of Major Causes of Fire Outbreak in Niger
State from 2006 - 2018

It was revealed in Figure 1.2 that the cases of lire outbreak occur more as a
result of electrical faults than gas faults and bush burning. In the last two
yvears under review . the cases of fire outbreak due to bush burning became
the highest recorded While cases of fire outbreak due to gas faults and bush
burning fluctuated over the period under review, cases of fire outbreak due
w electrical fault= decreased constantly over the period under review. Tt w as
most importantly that there was an improvement in the recorded cases of
fire due 1o these three major causes of fire outbreak This is because the
cecorded cases of fire outhreak due to each of these causes decreased
wigruficantly during the last five years under review. except for the causes
of fire nuthreak due to bush burning The result of this analysis agrees with
the findings of Shittu (2001) Shl[“’J (2007) and Shitty (20091 where " “"~""
wlsc disoovered thal the cases of fire outbreak recorded as 4 result of
gas faults and bush burning

“lecincal faults were higher than the ones for - ™
| f financial loss

Fure 4 5 shows the trend companson between the amount 0

2»
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and Nnancial salvage duving the incidence of fire outhreak in Niger State
from 20065 - 2015

w— Fire
Salvages (N
Millian)

——Fire Losses
(N Million)

Amount (=N= Milfion)

Fig. 4.3 Trend Compurison between the Amaunts of Financial Loss
and Financinl Salvage during Fire Outhrenk in Niger state from 2016
-21s

It was shown in Figure 4.3 that the amount of financial losses recorded is
usually less than the amount of financial salvage over the study period

except in 2008 and 2011, This implies that more properties are being saved
than the ones lost to fire outbreak. This agrees with the findings of Shittu
(2001 and Shittu (2007) where it was also discovered that the amount of
financial losses recorded 1s usually less than the amount of financial salvage
from 1990 - 1999 m Kwara State and 1993 - 2004 in Niger State
respectively.

Results and discussions for t - tests

The first T — Test shows that there exists a staualluall\ significant
difference between the required number of escape routes and the available
number of escape routes in the selected public buildings 1n Minna. The
observed mean value of the number of required escape routes was 2 .40 while
that of the number of available escape routes was 1.00. The nbaer\ed T
calculated value from the result of the analysis was 5.250 and was greater
than the T tabulated value of 2.26, while the Probability (P) value of 0.001
observed was less than the level of significance of 0.05 which the analysis
was hased upon The null hypothesis was therefore rejected based on these.
Thi= therefore implies that the standard number of escape routes required
15 not heing comphied with in public buildings i Minna. This agrees with
the lindings of the study of Shittu ef af, (2013b) where 1t was also found that
the standard number of cscape routes required is not being complied with
in tertiary institution bhuildings in Minna. The vesults of the first T - Test

are summarised in Table 1.1

Table 41 T - Test betwaon the Required and Available No. of Excape Routes

; Varmhles - Oihservntions
e "Iy 0l ‘ction On
No X XJ Madel x‘;"" Valu Tewm T Pown  1OS Homark Hypothess

R-:q_unml Avatlihle ) "

Nooof  Neol o Pared Xe=2400 o0 226 4000 gon 88D Rew He
st min: Fisdngy Sample Xo = 1LOO

Houte s Houtes o

Source Researchers' Field Survey (2016)

KEY SSD Statisueally Significant Dhifference
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The <wond T = Test shows that there exists a statistically sigmbficant
difference hetween the required number ol fire extinguishers and the
avaitiable number of Hire extingnishers in the selected puhlic buildings 1n
Minna  The observed mean value of the number of required  fire
extingiishers was 10.70 while that of the number of avalable number of
fire extinguishers was 6 10, The-observed T calculated value from the result
of the analvsis was 1023 and was greater than the T tabulated value of
296 while the Probability (P) value of 0014 ohserved was less than the
level of significance of 0 05 which the analysis was based upon. The null
hypothesis was therelore rejected based on these This therefore imphes
that the standard number of fire extinguishers required 1s not being
complied with in public buildings in Minna Thisis in hine with the findings
of the study of Shittu ef al (2013b) where it was also discovered that the
standard number of fire extinguishers required is not being complied with
m tertiary institutions buildings in Minna. The results of the second T —
Test are summarised in Table 1.2

Table ¢.2: T - Test between Required and Available No. of Fire Extinguishers

Varables ‘ Ohservations 2
Tost Type of
No R .\'Dd(‘l Menn Action on
! ) - 2
X \. Values (% Tor Tan  Putwe LOS Remark Hapathedl
Aviilahle
Required Na. | .
; N o : N =10 2.3
2 o umheraf Pared - X) 21070 4 599 236 5014 o5 SSD  Reject H.

e i r .S, v No= 6.4
Extinasibor 'I;\mu.umh ample No=6.40

Source Researchers Field Survey (2016)
KEY: 550 Staustically Significant Difference

The third T — Test shows that there exists a statistcally significant
differcnce between the required number of firefighting equipment and the
available number of firefighting equipment in the selected public buildings
in Mirna The observed mean value of the number of required number of
firefighting equipment was 17.30 while that of the number of available
number of firefighting cquipment wis 8.00. The observed T calculated value
from the result of the analysis was 4225 and was greater than the T
tabulated value of 2 26, while the P value of 0.002 observed was less than
the Jevel of significance of 0 05 which the analysis was based upon. The null
hypothesis was therefore rejected hased on these This therefore implies
that the seandard number of firchghting cquipment required 1s not being
comphied with in pubbic buldings in Minna. The finding from the study of
Shittu ef al (2013b) whwo agrees with this, The results of the third T - Test
are summarised in Table 4.3,
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Table 4 4 T - Tost hetwoon No, of Required and Available Firs Fighting

Fquipments R -
L araables (Himt e emtnm
Fout " Yyovl “Hian '
At oy
Ny X, Muded  Valaes i b P OB Ramack u,::»'-..

(%) e e

Wequied  Avniluble

Ne ol Noval Povrwd AT i V) .
2 0005 0,05 '
Firtightiny Faehighting Sample  Xo = K00 1.228 0.005 0.06 880 Rogect 4

Equipment |'.qu1|l'u'ﬂl
Source Rescarcherw Field Survey (2016)
KEY. 550 Statmtically Sigmilicant Dilference

Results and discussions for regression analysis

It was obscrved in the first regression analysis that there exists 2 weak
negative and non significant relntionship between population of bullding
occupants and the number of escape routes in the selected public buildings
in Minna The coefficient of determination (R?) value observed was 0.2%
implving weak relationship and the correlation coefficient (R) ohserved was
4 4% indicating weak degree of association betwesn the vanahles The
negative correlation observed between the varables indicates a wndency
that an increase 1n the population of building occupants will be followed by
a decrease 1n the number of escape routes and vice versa. The value of F
caleulated of 0 015 observed was less than the value of F tabulated of 5.32
whule the probability (P) value of 0.905 observed was greater than 0 05 This
fed 1o the acceptance of the null hypothesis in this case This finding 15 1n
line with the findings of Shittu et ol (2016) where 1t was also found that
number of escape routes does not significantly relate with the population of
building occupants. Table 4.4 summanses the results of the first regression
analysis

Table 4 & Summary of Regression Results between Population and No. of

varwbles L)h.!'..m | nlo e nees
Amaty s Type ol . 3 Actson
" Wi Strength o ) an
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. - i L3N - | RGN | RS
P 7 lmeas YN '
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R ::,:,‘,: Hemple O DOBs RN 0016 A2 0908 Weal NS Acowpt H

Saurce Researchers Freld Survey (2016)
Ky, N4 = Neow Nignifieanm

The second regression nnalysis alwo revealed a weak negative and non
sgnificant relntionship between butlding floor area and the number of
ewcape routes in the selected public buildings in Minna The K< value
observed was 42% implying wenk relntionshap and the R value observed
was 185 indicating weak degree of nssocintion between the variables I'he
negative corrclation observed hetween the vanables imdicates a tendency
that an increase in the bullding Noor area will be ollowed hy o decrease in
the number of escape routes and vice versa The value of F calculated of
0 267 observod was less than the value of F tabulated of 532 while the
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probatubts (M value of O 619 observed was greater than 0 05 Thas bed 1o the
accvptancy of the null hvpothesis in this case This finding ale agrees wuh
the findings of Shattw er af (200160 where of was als: found that the number
of escaps routes does not signmiticantly relate with the floor area of buddding
Table 4 5 summanses the results of the second regression analy s

Table 4.8 Summary of Regression Results between Floor Ares and No of
Escape Routes
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Source Rescarchers Freld Survey (2016)
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CONCLUSIONS AND RECOMMENDATIONS

Findings from the results of the analy sis led to the following conclusions:

L The inadence of fire outbreak in public buildings 1n Niger State
fluctuated from 2006 - 2015 and more properties were being saved
than the ones lost to fire outbreak

u  Fire safery requirements are not adequately provided or complied
with in public bwldings 1n Minna. Niger State. This 15 because
significant differences exist between the required and avalable
numbers of escape routes, fire extunguishers and firefighung
equipment.

@ The relanonship between population of building occupants and
aumber of fire escape routes and building floor area 1s not significant
respectively This also imphes that the requirements of fire safety
requirements are not being comphlied with.

The fllowing recommendations were made based on the findings of thas
stusdy

t Building occupants or owners should alwavs comply with the fire
safety regulations on the number of firefighting equipment required
for publc burldings of different specifications

“ Buildding owners should always use the area of buillding and
population of building occupants as basis in order to make provison
for fire safety devices

W Fue sprinkler svstems should be provided for public buidings and
water hvdrants should be installed by the Government in all P}b‘l'
areas in cities where water can be easily fetched 1n case of fire
outhreak
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W Finally. the Government should set up an agency to comsiar A\_
inspect the level of compliance of public builldings to the provisions of

fire sufety regulntions,

LIMITATION OF THE STUDY

The study 1s only applicable to public buildings used for commercial and
official purposes. In order to be able to extend its application to other
bullding tvpes, a fresh research should be undertaken adopting the
procedures of this research. The following areas are suggested for further
research in view of the limitation of this study:

. Acomparative analysis of the level of compliance with the provisions
of the fire salety regulations between public and private buildings.

1. Impact of the level of compliance with the provisions of the fire safery
regulations on the number of recorded fire outbreaks in public and
private buildings
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APPENDIX

Tuble AL Rescarch Data on Fire Statistics from 2006 - 2015

i . Bush Publis 3 Pire
Ve Electric (ias Fault B Build Fire Losses . ™
" Fault Fire Fire urning ~UI dng ’N .“‘u"(n inlvages )
Fue Fure Matlion
2006 100 10 20 32 112 00
2007 a7 7 13 40 150 250
2008 86 22 9 30 520 200
2009 80 18 6 ER] 275 B0
2010 58 15 1 34 250 590
2011 53 19 1s 45 500 2 7]
2012 44 13 20 52 270 580
2013 30 7 18 28 130 6500
2014 22 Rl 25 5 360 380
2015 20 2 25 32 280 430
Source: Niger State Fire Service. Minna 12016)
Table A2: Research Datn on Fire Safety Provision
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