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FOREWORD

This edition of the journal contains papers covening a wide variety but highly inter-related issues |
do with human settlements and management. A few of the papers are related to housing developmen
and the use of renewable matenials in the construction industry. policy issues 10 do with urbyp
development in Nigena apphcation of GIS in monitoring urban development, and effects of climate
change on the development of cities

The hope and expectation is that the papers will further our understanding of challenges ang
opportunities of the development and management aspects of our human settlements.

Prof. Mustapha Zubairu
Ednor-In- Chiet’
CHSUD Joumnal




APPRAISAL OF FIRE SAFETY PROVISIONS IN TERTIARY INSTITUTIONS
BUILDINGS IN MINNA

A AL SHITTU', A D ADAMUL A.A. OKE', S. ALiyu!

11Mpepartment of Quantity Surveying. Federal U

miversity of Technology, Minna, Nigeria

and M.A. SHERU®
‘Department of Building Technology, School of Environmental Studies, The Federal
Polytechnic, Bida, Niger State
*E-mail: aishatabdulalii2007@yahoo.com

Abstract:
This paper was aimed at examming the

tertiary institutton buildings with a view
standard fire safety requirements and the actual fire safety p
buildings. To achieve this, well structured questioniaires and p
Sfighnng equipment were carried out. Primary and seconda
respondents were the student representaives and school authority. The data collected were
analy=zed using both T-test and linear regression analyses. Major Sfindings
existed between the standard number of escape

showed that no significant difference

routesprescribed by the UK Building Regulation and Federal Fire Safe
number of escape routes provided i the buildings selected. H

adequacy of fire safety practices in some selected
)f determining the differences

hetween the UK
sovisions in the selected
hysical assessment of fire
ry data were collected The targel

from the study

ty Code and actual
owever UK standard number of

fire alarms and actual number of fire alarms as well as [JK standard mmber of fire
extinguishers and actual rmimber of fire extinguishers observed showed significant difference
respectively. It was therejore concluded that number of firefighting/prevention equipment
provided in the sampled bunldings do not comply with the number prescribed by the UK

Building Regulation and Federal Fire Safety

Code. Recommendations from the study

included that the tertiary insntutions’ authorities should follow the prescribed standard by
the UK Building Regulations and Federal Fire Safety Code when making provisions for fire

alarm systems and fire escape roules with
other physical factors

the use of projected population of occupants and

Keywords: Fire safety, Tertiary institution, Population, Escape routes, Firefighting

equipment, Fire alarm.

Introduction

According to Oyeyode (2003) fire 1s the
result of flammable material  being
combusted and the essential ingredient for
the propagation of fire is an, which is
sufficient to start igmtion or means of
ignmition and oxidation The University of
Gulph (2003) also described fire as the
oxidation of substances often with the
evolution of heat and light in varying
degrees of antensities Benjamin (1986)
explained that fire has a tnangle which
mcludes  fuel,  high lempcraiurc and

oxygen This fuel in the tmangle and
oxygen will rapidly ignite once in contadt
with heat This s supported by Adeleke
(1993) that the slightest contact of hughly
inflammable  liquid contents, such a5
gasoline (petrol), paraffin (kerosenc)
gas with fire brings explosive sefvice? ol
destruction, inferno and loss of hves and
property In the light of the above ther® 158
great need for any building desie’ "
incorporate fire safety measures 10 Serve »
preventive and profective prec auiond

measures o safeguard lives and prope™
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analyzed as thus
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pages a3 well 23 policies found n e
Hokie  Handbhook Nigeran lemiane
mstitutions shauld also adopt such pONC ies
m order to reduce the incidence of fie
outbreak (sspecially in classrooms ard
hostel blocks) which increases annually 21
Over the country.

Safery is often considered an Issue
supported by evervone.  Unfortunatelr .
when 1= comes to spending money o
safety many people do not fezl it s vital ©
the success of projects Thus, it is my
normally 2 cost code tem. and it is subject
w cutbacks if budgetary  constrairts
develop This stems fom the failure of
many [0 recognize thar an effective safey
practice can reduce job accidents and
directly or indirectly reduce project coss.
Fire cutbreak has led to immeasurable luess
and many lives and property have besn
destroved in our educanoaal instiluuonsin
Nigeria In the light of these. Hassan
(1999) repormed that the safety of
occupants 10 the buildings should be the
main concern for all professional bodes
imvolved in both the design and
construcuon  of buildings. Nevertheless,
the design and saferv wn building will a0t
be enough if adeguate preparation 1s aot
put m place by the occupants and users of
constructad faclities

Mogbo  (!998)  opines  that  some
government «ducanonal insutunions have
faced trauma of fire outbreak between
1975 and |95 and these have been

The nstitute of  management  and
technology. burning down devades of old
workshops

Federal polviechnics, 1dah, Nogi state and
i Buda, Niger state respectively

University of Nigena Nsukka

lo addion in 2003 fire madent occurred

i the ftemale hostel of the Federal
University of Technology Ninna. Niger
Stare  which  destroved  propeny and

M9

another inoidence also oveurred
and at the Bosso campus (temporan site)
of the same institution A recen) madence
of fire outbreakh was reported by Voice of
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the Nigerian Teruary Insun;ll:;'::’ :'3;::‘:':
that the Community Campus
of the Federal University of 1;tcb|ntwlt)'7g:1.
Minna popularly referred 1o as St“f"‘"
92 3 was gutied by a mid-night infermo on
\\'cdncsdam\' |6, January. 2013 qulroyTl':g
property worth aver =N= 50 million '0;
fire outbreak which occurred around 12:
am. as a result of electric spark gutted the
whole studio and other offices of the
station. This is in line with the discoveries
of Shittu (2001), Shittu (2007) and Shittu
(2010) that the major cause of fire
outbreak in Nigeria is electrical faults.
Fire safety provisions in tertiary institution
buildings in Nigena needs a thorough
appraisal because reports have shown that
causes of fire can be linked to negligence,
carelessness, ineffective use of firefighting
equipment. insufficient provision of fire
escape route in the buildings and lack of
provision for such during their design
Shittu (2001) discovered that the amount
of financial loss due to fire on the average
in Kwara State for the peniod 1990 to 1999
was 4% of the Capnal Cxpenditure (N 14,
548, 624 00), implying that fire disaster i1s
a senous menace which is also a threat to
the economy and this 1s also applicable to
institutional  builldings. It 1s  obvious
therefore that this negligence leads to loss
of lives and property
According 10 Oludare (2000), there has
been emphasis on the provision of
firefighting equipment for the fire service
offices in the Nigeria Millions of Naira
are being spent to train fire-men in fire-
men combat, but lutle has been done 1o
look at fire safety practices in the buildings
where there 15 likely to be occurrence of
fire In most times, fire-fighters are been
blamed for fire incidents 1n nstitutional
and other types of buildings, and all their
P()ssvhlc lnopholes seriously explored Byt
little has been said or explored about the
acuvity of the other stakeholders in the
construction and uses of b‘"'dmgs_
m often umes are fesponsible  f

causes of fire outbreak (Maka
2009)

which

" the
Njuola et af

o 45 and Urban Develo

pment Journal Vol 4 (1) 20,

From the above background has |
seen that the action of fire has . ey
injury,  loss of lives and p'(,ap.:":mﬂ
addinon its smoke and paseg has
loss of sensitivity, vision impajep,
loss of consclousness  Mogh,
rescarched on the environmen, and
incidences in N.igcrla and the implica e
on public policies and policg Sh‘."“
(2001) studied the incidence }u"
outhbreak in public and 'csidcm'-rc
buildings of Kwara State from 100 . ,9;;'
Shittu (2007) researched on a COMparay,
analysis of fire outbreak between Ih:
military and civilian era in Niger State i
domestic and public buildings ang Shitty
(2010) studied the incidence of fire
outbreak in North-Central Nigerjz The
result of these studies are majorly gp the
trend of fire cases and the losses due 1g fire
incidences in relation 1o the causes,
without much emphasis on analyzing fire
safety practices in buildings by e
occupants and the client in Nigeny
Against this backdrop, the need for thie
study is to assess the level of fire safery
provisions in tertiary institutions buildings
in Minna, Niger State, Nigena

"
Ly

€M ang
( l‘)(‘x

Purpose of the study

Aim

To examine the adequacy of fire safey
provisions in some selected temian
institutions  buildings 1 Minna, Nigens
with 4 view to suggest ways of reducing
the occurvence of fire hazard
Objectives

I To determine the difference betw
standard  number  fire  escape a
prescribed by the UK Building chulultl~
and Federal Fire Safety Codc and ™
number of available fire escape 1V
the buildings sampled

it. To determine the difference ber
standard number of I* il
equipments prescribed by the LK B (o
Regulation and Federal Fire '“""_'e‘:
and the number of available © o
equipments in the buildmgs samplé

eeh the
rouler

es !

veer! e
[
it
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Con T

7o determine the relationship between
mber of occupants and the number of
fire escape routes
gratement of Hypothesis

,  There 15 no sigmificant  difference
perween the standard number of fire
escape routes prescribed by the UK
guilding Regulation and Federal Fire
safety Code and the number of available
fire €scape routes in the buildings sampled.
2. There is no significant difTerence
berween the standard number of
firefighting equipments prescribed by the
UK Building Regulation and Federal Fire
Safety Code and the number of available
firefightng equipments in the buildings
sampled
3. There is no significant relationship
between the number of occupants and the
number of fire escape routes
Scope of Study and Assumption
The study covers some selected tertiary
mstitutons in Minna, Niger State which
are Federal University of Technology,
Minna, School of Health Technology,
Minna and School of Midwifery, Minna,
Niger State The insutunons were selected
based on the relevance of information they
have to offer to the course of study. The
research 1s limited to Hostels, classrooms
and offices in the institutions.

for Human Settlements and Urban Development Jourral Vol 4 (1) 2003

The data collected covered standacd
number of fire escape routes Sasesd ~n the
UK Building Regulation and Federa Fore
Safety Code and actusl number ¢ fire
escape routes provided n the buidings
sampled, standard number of firefighting
equipment hased on the 'K Bulding
Regulation and Federal Fire Sater, (ode
and the actual number of firefighting
equipments provided in the sampled
buildings and the number of occupants i
each of these buildings All buildirus of
one-storey design are regarded zs medium
buildings and those of two-storey design
are regarded as high buildings

Methodology

Since this study deals with analysis of fire
safety provisions in some selected teriary
institutions, the target respondemiz are
school authonty and hoste! and class
represematives (studenmts) whom  the
rescarchers believed had firs-hand
information of the things happening in the
institution buildings.

The list compnsing the total oumber of
students and staff in the seleced reian
institutions in the areas of study constitute
the sampling frame for this swudy These
are provided for clusters in the studv area
below

Table 1: Number of Occupant in the Institutions

Federal University of Technology Minna Population 153000
School of Health Technology Minna Population

1300
1400

School of Midwifery Minna Population
Total Number

The research instrument used for this study
was from both  primary  data
(questionnaires and physical measurement)
and secondary data (already compiled
information on number of occupants) in
order to obtain information for the purpose
of accuracy The research questiannaire
was divided into sections as given thus -
Section A was based on the number of

people. Section B was based on number of
escape routes and Section C was based on

17700

67

the fircfighting equipment This was
accompanied by phyvsical measurement
obtain accuracy and sincenty

The data collected for this research work
was analyzed using T- test for determuining
statistical difference berween the pair !
vanables tested (1 ¢ standard fire escape
routes & actual fire escape routes and
standard number of firefighting eguipmem
& actual  oumber  Oof  fretichung
equipment) and hin€ar regression anaos

for determiming the statistical relatsonshup
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hetween the pair of vanables tested (1 e
aumber of accupants & number of fire
escape roufes) This puper assures o %
level of sigmficance for the Prohabiliny ()
test T test and I test respectively The
calculated ' value must be less than 005
tie %) for the relavonship between the
pair of vanables tested to be signilicant,
otherwise the selationship will not - be
significant T and I values calculuted must
be  wreater  than  thewr  respective
corresponding stanstical table value for the

Vol 4 (1) 2013

relationship between the par of vang,,,
tested 10 he sigmbicant  otheruie
relatiomshep will ot be sgmbican  py,
resulis of the analyzed diuta were presengey

using, lables

Datn presentation
All dinta collected  were found  ta

suitable for analysis so that conclusion,
may be drawn and these are presented

Table 2 below,

Table 2: Data on Actual Fire Safety Provision and UK Standard Fire Safety

PP ———— |

Requirements
UK :
UK UK
. Stand A
Name of r: . uﬂ.;' Stands  Actual  Standard kol P_opu_lal No.of
Types of Instituti hirll um rd danbor ahakes aumber of oo in Escape
structure oo '-of % a:: aumbe  of fire of fire fire the FOmiEs fa
PC roffire  alarm  extinguis extinguish  buildin the
escape  ruute 1 er g buildin
route . her .
Hig bldg FLUTMio 2 I 24 10 17 0 480 1
Midbidg  SHTach ! 2 5 0 2 0 50 2
Bug bldg FU'T™m 2 ] g 7 15
0 607 1
Bugbidg  Fi/TMm 1 2 20 0 2 0 2 .
Midbldg  SHTeh I | 1 0 3 o ¥
Beg hddg FUTMm 2 2 15 0 i I
14 0 200 2
Midbigg TV TMm } | 3 ! ! 0 19
Hig bldg FUTMm 2 | 15 0 l
Mid bldg  SHTech 2 2 10 0 :2 0 02 |
isg.bidg FUTMmn 2 | 15 O a0 ! 0 4
Midbidg  SHTech s a 50 N i - ) '
Midbidy  SMdwil 2 3 1 0 ‘° ‘ ne ;
Hog blde  SifTex 2 2 B 2 . 4 300 3
' s
Bugblde  SMuWI | 2 e " "' n s 7
[Hug hidg MW, S 2 I "2 0 i 1 8V 2
Midhidg  SHiech ) ? " 17 9 ! 284 !
Midbldg  SMxIWif 3 2 1 i 1 0 S 9 2
Hig hidg FITTMun 2 3 i 15 0 500 2
Mid bidg SMIdWil 2 : , 2 15 0 400 2
Hug bidg  FITMum 2 4 %5 ‘ " 0 490 !
Pug bidg  SMagwWf 2 ; “' | 20 0 510 ‘
Midbldg SV ech i 4 1'2 : 9 0 0 '
Fug bidg ; ' ¢ 5
SMidW| ! p o 0 50 4
, 0
Med hldg SMiW 2 2 17 24 0 140 4
by higlg NI b 2 . 3 | L1 W $34 )
d fy .
Source " 0 ) 3

\uthors” field work (2012)
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FUTMin = Federal University of Technology, Mis

PV medram building (1-Storey)  SHTech - School of Health Technology, Minna

M ,'L.
:.':,». pide hixh building (2-Storey)
. :

Results and Discussion

SMidWif = School of Midwifery, Minna

i results of the T - Test analyses are presented and discussed in Tables 3 and 4 below

Table 3: T - Test Analysis between Standard Escape Routes and Actual Esca Route
“Analvsis  Vanables Observauons Infeera ces
No
Type of Mcan Action
\, \- Model Values T Tw P Remarl onH
|
Standard  Actual
Escape  Escape  Independent X, = 1.80 Accept
Route Route  Sample Test X;=220 -1265 204 0212 NSD H.

Kev: NSD = No Significant Difference

Table 3shows the relationship between the
UK standard number of fire escape routes
and actual number of fire escape routes in
the buildings measured. [t was observed
that standard number of fire escape routes
had an average mean value of | 8000 and
actual number of fire escape routes had an
average mean value of 2.2000 The T-

calculated value of -1265 cbserved was
lower than the T-tabulated of 2 021 wkle
the P-value of 0 212 observed was grezer
than 005 and based on these the mill
hypothesis was accepted. indicating he
existence of a non-significant differexe
between the number of actuzl fire escape
routes and the number of escape roues

prescribed by UK Building Regulation

Table 4: T - Test Analyses between Standurd Fire Alarm and Actual Fire Alarm &
between Standard Fire Extinguisher and Actual Fire Extinguisher

:n.u\ Sis Vanables Obscnations Infernces
(L)
Type of Mcan Acuon
X, X, Maodel Values Ty T Puw  Remark onH,
2a
N
Independent 25 280
Standard Actual Fire Sample X, Reject
Fire Alarm Alarm Test JO40 469 204 0000  SSD H.
b ‘
X. =
Standard Independem 25 280
Fir Actual Fire Sample X;= Reject
e Exunguisher  Fxtinguisher Test 4160 4309 204 0000  SSD H
Aoy

"N

NMatsucally Significant Difference

0o
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From Analvas Ta o Table 4, it was

shown that the relationship between the
UK standard number of Give alorm and the
actunl numbier of fee aloem measured from
the sampled buildings respectively  had
averae  mean values of 25 2800 and
L0400 respectively  The  statistical
diference benween standard number of fire
alarm and actoal number of fire alarm was,
theretore,  observed 10 be  significant
because the T-caleulated value of 4 690
observed was greater than the T-tabulnted
value of 2 040 while the P-value of 0 000
observed was lower than 005 and based
on these the null hypothesis was rejected

Vol 411 20, '

extingisher and actual number i
extinguisher measured from the h“"'lnn,'
sampled It was observed that the “‘ﬁnd;‘:,
number of hire extinguisher had an Avery,
mean vilue of 25 2800 and actunl mmmé,
of fire extinguisher had an average Mea,
value of 4 1600. The T-calculated Valye
(4.309) was observed to be greater thap yp,,
T-tabulated value (2040) while the p.
value observed (0000) was lower (hyp,
005 and based on these the py)
hypothesis was rejected, and it implies thy
there exists 4 significant  difference
between the number of standard fire
extinguishers and the prescribed number of

|

r

The results of the T-Test of Analysis 2b fire  extinguishers by UK Building
from Table 4. shows the relationship Regulation.
between the UK standard number of fire
Table S:Summary of Results for Regression Analysis
;:nalysas Variables Observations Inferences
[\
Strength
Type of Acur
of Regression R:zlatdon  Rema  on
X Y Model  Equation Foi Fa Py ship rk H.,
Availab
Populau e Line  Y=1|994 4 Very Acc
: on Escape  ar  0001x % 426 043 G N O
Route
Key
NS = Not significamt
The results  of the third  analysis accompanied by a corresponding increase
(regression), summarized in Table 5, in the numhber of fire escape routes. The

shows the relationship between population

(number of occupants) and number of

available escape routes in the butldings
sampled The result of this analysis shows
# positive, hinear, relatively weak and non-
significant relationship between population
and number of avarlahle escape routes. A
relatively low coefficient of determimation
(R°) value of 18% was observed The
regression equation by having a positive
comelation  indicates  1hat there 15 g
tendency tor the two varinbles 1o move in
the same direction That s an increase in
the  population has tendency 10 be

70

hmear  relanonship  between  the  1wo
viriables is not significant, since the value
of F-calculated of | 800 observed was less
than 4.261a1 % level of significance and
the P-value of 043 observed was greater
thun 005 Therefore the null hypothesis
was accepted

Conclusion

The fact was found out that incidence of
fire outbreak has affected governmen!
buildings, orgamzation  buldings and
institutional buildings which has led ©
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oss of hives, property. time, money and
‘,..dtn.'l'“w )

‘he result of the dlchr_encc between 1K
gandard number of fire escape roytey
required 1N _bunldmgs and  the uctusl
gumber of fire escape routes in he
selected  buildings in - Minngy lertiary
jnstitutions shows that there i1s no much
deviation  from  prescribed  standard
Therefore the available number of fire
escape routes, 10 a great extent, is in
comphance with standard prescribed by
the UK Building Regulation and Federal
Fire Safety Code
The result of the difference between fire
alarm standard prescribed by the UK
Building Regulation and Federal Fire
Safety Code and the actual number of fire
alarm in the selected buildings shows that
there is no compliance with the number
prescribed by the UK Building Regulation
and Tederal Fire Safety Code Therefore
the available number of fire alarm is below
the prescnbed that is the difference
between standard and the actual fire alarm
15 hughly significant.
It was also shown from the analysis that
there 1s great dewviation between the
standard number of fire extinguishers
prescribed by the UK Building Regulation
and Federzl Fire Safety Code and the
actual number of fire extinguisher
measured in the selected buildings.
Therefore the actual number of fire
extinguishers provided in the selected
buildings 1s not in compliance with the
number prescribed by the UK Building
Regulation and Federal Fire Safety Code,
implying that s there s significant
difference between the standard and actual
number of fire extinguishers provided It
was also shown that the relationship
between population and fire escape routes
was not significant, which implies that
population should not be the only t’actou: 1o
be taken o consideraton while making
provisions for the number of fire escape
routes but 1t 1s also an important factor
because it correlated positively with the
fumber of fire escape routes
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Recommendations

The temiary institutions should follow the
prescnbed standard by the 1K Building
Reyulations  and  Federal Fire Safer
Regulations when making provisions for
firc alarm sysigms, firefighting equipmen
and fire escape routes

Projected populstion of occupams with
some other physical factors should be
considered as a determining factor for fire
escape routes.
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