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FOREWORD

This edition of the journal contains papers covering a wide variety but highly inter-related issues 1o
do with human sertlements and management. A few of the papers are related 1o housing developmen,
and the use of renewable materials in the construcnon industry. pohcy issues 10 do with urbyp
development in Nigena apphcation of GIS in monitoring urban development, and effects of climae
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 sertlements.

Prof. Mustapha Zubairu
Editor-In- Chiel
CHSLD Journal




APPRAISAL OF FIRE SAFETY PROVISIONS IN TERTIARY INSTITUTIONS
BUITLDINGS IN MINNA

*A_A. SHITTU', A. D. ADAMU™. A. A, OKE', S. ALy
Mpyepartment of Quantity Surveying, Federal University of Technology, Minna, Nigeria
and MA, SHERU®
echnology, School of Environmental Studies, The Federal

Polytechnic, Bida, Niger State
* E-mail: aishninbdulnhi2007@ yahoo.com

‘Department of Building T

Abstraci:

This paper was aimed af examming the adequacy of fire safety
terriary institutton buildings with a view of defermining 1
standard fire safety requirements and the acal fire safe
butldings. To achieve this, well siructured
fighnng equipment were carried ont. Primary ai
respondents were the student representatives and school authority.
analyzed using both T-test and linear regression analyses. Major Sindings
showed that nwo significant difference existed herween |

questiomures ol g
id secondary data were collected The 1argel

practices in some selected
e differences between the UK
w provisions in the selected
wd physical assessiment of fire

The data collected were
fram the study

he standard number of escape

routesprescribed by the UK Bulding Regulation and Federal Fire Safety Code and actual

number af escape roules provided n the huildings se

fire alarms and actual number of fire alarms as we
e extinguishers observed showed significant difference

extinguishers and actual rmmber of fir

lected. However UK standard number of
!l as UK standard number of fire

respectively. It was therefore concluded thai number of firefighting/prevention equipment
provided in the sampled buildings do not comply with the number prescribed by the LK
Building Regulation and Federal Fire Safety Code. Recommendations from the study
included that the tertiary insnfutions’ authorities should follow the prescribed standard by
the UK Bulding Regulanons and Federal Fire Safety Code when making provisions for fire

alarm systems and fire escape roufes with the use

other physical factors

of projected population of occupants and

Keywards: Fire safety, Tertiary instiution, Population, Escape routes, Firefighting

equipment, fire alarm.

Introduction

According to Oyeyode (2001) fire is the
result of flammable material  being
combusted and the essential ingredient for
the propagation of fire is air, which is
sufficient 1o start ignitien or means of
ignition and oxidation The University of
Gulph (2003) also described fire as the
oxsdation ol substances often with the
evolution of heat and hght n varying
degrees of intensities Bémamm { |986)
explained that fire has a tnangle which
includes  fuel,  high Lernperaiurc and

oxygen This fuel in the tnangle and
oxygen will rapidly ignite once 1n contadt
with heat This 1s supported by Adeleke
(1993) that the slightest contact ol Jughly
inflammable  liquid  contents, such 8
gasoline (petrol), paraffin (keroscie! o
gas with fire brings explosive service of
destruction, inferno and loss of hves and
property In the light of the above ther® i
greal need for any building design "
incarporate fire safety measus L o serve”
preventive and protective precd
measures to sateguard lives and proper

ML '

(T
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pages a3 well @3 pohcies found e
Hf)hll H!lﬂh‘h‘bk ‘ug—man 'E‘l".la_nr
mstrtunoms should also adopr such pelicies
m order to reduce the incidence of fies
outbreak (=specially in classrooms ard)
hostel blocks) which increases annually #)
OVET The Country.

Safery is often considered an issie
swpported by evervone.  Unfortunatel |
when © comes to spending money o
safery many people do not feal iris vital i
the success of projects Thus, it is o
rormally 2 cost code nem. and it is subjecy
w  cuthbacks if budgetany constrairts
develop This stems Tom the filure of
many [0 recognize that an effective safay
pracice can reduce job accidents and
dmectly or mndirectly reduce project coss,
Fire cutbreak has led o immeasurable loss
end many lives and property have besn
destroved in our educauoanal instiutonsin
Nigeria [n the hght of these Hassan
(1999 reported that the safery of
gooupants 10 the buildings should he the
main concern for all professional hodes
iovolved in both the design and
consmmucuon of bulldings Neverheless,
the design and saferv wn building will a0t
be enoush i adequate preparation 15 not
put m place by the occupants and users of
construcTed faclities

Mogba  (1998)  opines  that  some
government educanenal insnumens have
faced trauma of fire oubreak between
1973 and 1993 and these have been

The nstiute of  management  and
technolowy, burming down decades of old
workshops

Federal polviechmics, ldah, Kogi state and
n Buda Niger state respectively

Llniversity of Nigeria Nsukka

ln sddinon in 2003 fire madent occurred

i the female hostel of the Federal
Uuversity of Technology, Mivna. NMiger
Stare which  destroved  property and

another madence alse wocurred MM

and st the Bosso campus itemiporan site)
of the same instituban A recenl mrdence
of fire outhreab was reporied by Voice of



Centre for Human Settlements and Urban

utions (2013}

| Termary Instil
the “igerian Fertian Radin Station

that the Community Campus oy
of the Federal University of Technology.

Minra_ popularly referred to as Search i
92 3 was gutied by a mid-night infermo on
Wednesday 16, January, 2013 destroying
property wonh m-er_=N= 50 m!lllﬂﬂ-r;l_-“;
fire outhreak which occurred around 12:0
am. as a result of electric spark wutted the
whole studio and other offices of the
station. This is in line with the discovenes
of Shittu (2001), Shittu (2007) and Shitta
(2010) that the major cause of fire
outbreak in Nigenia 1s electrical faults.
Fire safetv provisions in tertiary insbitutian
buildings in Nigeria 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 penod 1990 to 1999
was 4% of the Capital Cxpenditure (N 14,
548, 624 00) 1mplying that fire disaster is
a serious menace which is also a threat 1o
the economy and this 1s also applicable 10
institutional  builldings. It 15 obvious
therefore that this negligence leads to loss
of lives and property
According 10 Oludare (2000), there hasg
been emphasis on the provision of
firefighting equipment for the fire service
offices in the Nigena Millions of Naira
are being spent 1o train fire-men in fire-
men cambat, but litle has been done 1o
look at fire safety practices in the bl dings
where there is likely to be occurrence of
fire In most umes, fire-fighters are been
blamed for fire incidems in nstitutional
and other types of buildings, and al| their
pmqrhlu lnopholes seriously explored By
lal.:[ie lhus I:mrn said or explared about the
vi LAl e -
a.'ruﬂlr:-.-lumla;dﬂll::;:lv. I"::.IIM|‘:,,IEhnI'[J{‘HII i the
TRl H“:. Bt bunddings. whych
S fesponsible  for the
causes of fire outbreak

{Maka e
009) njuola et al

Development Journal

Vol 4 (1 g,

From the above hilL',ll.E,r{"_Inﬂ il ilﬁ‘.
seen that the action of fire iz
ijury, loss ol hves and Propert,
addinon its smoke and paseg haa-“
loss of sensitvily, VISIOn impajey,. )
loss of CONSCIOUSNEsSS  Mogh,
researched on the environmen, and g
incidences in Nigeria and the Miplicy, e
on public policies and polijjeq ,5;:'1“'*
(2001) studied the incidence ;"
putbreak in public  and "ﬂsidgml-n:
buildings of Kwara State from | oy Wq';’
Shittu (2007) researched on a comparag,.
analysis of fire outbreak between 1ht
military and civilian era in Niger Stare ;:
domestic and public buildings ang Shitny
(2010) studied the incidence of fire
outbreak in North-Central Nigeri, The
result of these studies are majorly on the
trend of fire cases and the losses due i fire
incidences in relation 10 the cayge
without much emphasis on analyzing fire
safety practices in buildings by e
occupants and the client in Nigena
Against this backdrop, the need for ths
study 1s Lo assess the level of fire safery
provisions in teruary institutions buildings
in Minna, Niger State, Nigena

n1 dr‘hl
| II"UR;

Purpose of the study

Aim

To examine the adequacy of fire safen
provisions in some selecled terman
institutions buildings in Minna, Nigenh
with 8 view 1o suggest wavs of reducies
the occumence of fire hazard
Objectives

I To determine the difference between i
slandard  number  fire  escape route
prescribed by the UK Building R‘-"Ll“m'llu_'
and Federal Fire Safery Code e lT
number of available fire escape revie!
the buildings sampled ¢ hepwee i

i To determine the diflerenc g
firghg™™

slandard number ol v gl
equipments prescribed by l_h'f' '_b‘ oy (1
Regulation and Federal Fire "'J’.lr.;ﬂyhrr"-

and the number of avalable ! .
equipments in the buildmgs sample




e

IO derermine the relatonship between
:'gjﬁ‘ru:l of occupants and the number of
fire ascape routes

cgagement of Hypothesis

,  There s no sigmificant  difference
perween the standard number of fire
escape routes prescnbed by the UK
gulding Regulation and Federal Fire
gafety Code and the number of available
fire escape routes in the buildings sampled.
2 There is no significant difTerence
between the standard  number of
firefichting equipments prescribed by the
UK Building Regulatwon and Federal Fire
Safety Code and the number of available
firefighting equipments in the buildings
sampled
3. There is no significant relationship
between the number of occupants and the
oumber of fire escape routes
Scope of Study and Assumption
The study covers some selected tertiary
institutions in Minna, Niger State which
are Federal University ol 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 o offer to the course of siudy. The
research 15 limited to Hostels, classrooms
and offices in the institutions.

gre for Human Settlements and Urban Devel 3
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The data collected covered
number of fire escape routes hased on the
UK Building Regulatiom snd Federa Fire
Safety Code and actusl sumber < fire
escape rontes provided n Lhe by dinigs
sampled, standard rumber of firef ghting
equipment hased on the LK Bulding
Regulation and Federal Fire Safet, (rde
and the actual pumber of Brefighting
equipments provided in the sampled
buildings and the number of occupants s
each of these buildings All buildires of
one-storey design are regarded s medium
buildings and those of two-storey design
are regarded as high buildings.

of el ar e

Methodology

Since this study deals with analysis of fire
safety provisions in some selected teruary
institutions, the tarpet respondemsz  are
school authoriy and hostzl and class
representatives (studems) whom  the
rescarchers  believed had firs-hand
information of the things bappening n the
institution buildings.

The list compnsing the ioal oumber of
students and siaff in the seleced ooany
institutions in the areas of sudy constinue
the sampling frame for this swdy These
are provided for clusiers in the studv arez
below

Tahle 1: Number of Occupant in the Institutions

Federal University of Technology Minna Population 15000

School of Health Technology Minna Papulation 1300

School of Midwifery Minna Population 1400
177040

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) n
order to obtain information for the purpose
of accuracy The research questannaire
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

the firefighting egquipment This was
accompanied by phvsical measurement 1w
obtan accuracy and sincentv

The data collected for this research work
was analyzed using T- test for determining
statistical difference between the panr of
vanables tesied L1e standard fire escape
routes & actual fire escape routes and
standard number o1 ﬁre-"ug,ht Ny eguipment
& asctual  osumber  of frefiching
equipment) and linSar regressicn and s

for determiming the statistical relatwnsbap
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hetween the pair ol variahles tester! 1 e
aumber of occupants & mmber uf fire
escape roules)  This paper assures s Y%
level of sigmificance lot the Prolalaliny (1%)
test T test and | test respectively The
caleulated 1" value must be less thin 005
(ie %) for the relatonship between the
pair of vanables tested o be signilicant,
otherwise the relatonship will not he
signiticant 1 and F values calculuted mvst
than  thew  respeclive

Vel 411) 2014

relatwonsinp hetween the par ol vang,,
temted 1 he sigmbicant otherune
relatimship will ot be sgmbican |y,
resulis of the analyzed duts were PrESEn| g

using tablen

Datn presentation
All dota collected were Tound  to

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

Table 2 below,

|

be  greates
corresponding statstical table value for the {
|
Table 2: Data on Actusl Fire Safety Provision and UK Standard Fire Salety |
Requirements
UK g
K 'K
Stands  Aciupl u
Weme of "':; Stunds  Actual  Standard Acosl  Tepalst | No:ol
Types of Instituri i rd number  sumber number of oo in Estape
Mructore oo of "-’::IW aumbe  of fire of Tire iﬁﬂ' _ the FOUEes in
escape  route FOTMITC alarm o extinguis extiaguish  buildin the
route alarm her & B building
-..r:m . : ! 2 10 17 0 480 |
' bidg SHTach I 2 5 ] 12 a - A
Hug bidg FL'T™Mm 2 i g 7
i5 o 07 ] i
Hug bidg F1LIThin 1 2 2 0 |
. : 0 o 70 3
Mid bldg  SHT=h i | » o ; . 2
Bug bdde  FUTMm 3 2 IS 3 [
: 14 0 200 ?
Hiy hildg FUTMm 2 | s " !
Mudbddg  SHleh 2 2 0 0 ;2 0 62 I
g bldg FITMm 1 ) 3§ d " a 00 1
Midhldg  SHTech 5 p s 2 . *.‘r 450 i
Midbldg  SMidWif 2 1 18 4 & 6 1010 1
1
Bug.blde  SHTee 1 7 " 0 o 4 Ji) 3
Bugbide Sy | 2 G i 5 n A28 1
Bug hitg S0l W 3 I - o 1 1 By 2
AT hillg SH Tech I y : ¥ L1 i 284 i
Midbldg  SMadWif 2 2 | b 14 0 T 2
Hig hidy FITTMn 2 3 i ) 13 0 So0 2
Midbldg — SMwil 1 2 ) : k 0 40 2
Hug bidg PO nm 2 4 6 14 L] A :
Friay Iy ST 2 | 20 ] L1 1] 4
' I8 | :
Wliel bl $H | sh i 1 1 9 i Wil [
Pug bldg — SMudwWy ' £ ¢ 5 il Al 4
Mleed bl 4 U fi
o bl S 2 ) . . 24 i 140 d
big kg i ek L] 515 !
u a b W n i M )
L A 3
4 .

Source Authors' field work (2012
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Jrt
s pqyazahins hutlding FUTMin = Federal University of [ﬁ,hnu‘lnu'_.'. M2
- widg  mediim tnlding (1-Storey)  SHTech = School of Health Technology, Minna
Thh plidie  hgch building (2-Storey) SMidWil = School of Midwifery, Minna
' I.I'! s

Results and DNiscussion ‘
e results of the T - Test analyses are presented and discussed in Tables 3 and 4 below

[able 3: T - Test Analysis between Standard Escape Routes and Aciual Escape Route
CAamalysis Vanables Observatons Infeera ces
Mo
Fype of Mecan Action
X, \- Model Values Tai Tiay - Pislee Remarl  onH

standard  Acmual

Escape  Escapc  Independemt X, =180 Accept
Routc  Routc  Sample Test  X;=220  -1.265 204 0212 NSD H
Key: NSD = No Significant Difference
Table 3shows the relationship between the calculated value of -1.265 cbserved was
Uk standard number of fire escape roules lower than the T-tabulated of 2 021 wkle
and actual number of fire escape routes in the P-value of 0212 observed was grezer
the buildmgs measured. |t was observed than 005 and based on these the mill
that standard number of fire escape routes hypothesis was accepled. indicating he
had an average mean value of |1 8000 and existence of a non-significant differexe
actual number of fire escape routes had an between the number of actuzl fire escape
average mean value of 2.2000 The T- routes and the number of escape roues

prescribed by UK Building Regularion

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

:ruh 5is Varahles Obscnations Inferinces
(h]
Type of Muan Acnon
X, X, Mardel Values T"_'L Tiw P Remark onH,
2a
X

Independent 25 280

Standard Actual Fue Sample X+ Reject
Fire Alarm Alarm Test 1040 469 204 DOD0D  SSD H
b '
x| -
Standard Independem 25 280
Fire Actual Fire Sample Xy= Reject
e Exunguisher  Fxtinguisher Tesi d160 4309 204 OO0 SSD H
Aoy

Matisically Sagmficam Difference

By
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From Analyvsis 2o, o Table 4.

shown that the relationship belween the
Uik standard number of e alorm and the
getvinl number of fiee aloem measured from
the sampled  nldings respectively  had
aversee  mean  values ol 25 28000 and
OO0 respectively The  stasistical
diference between standard number of fire
alarm and actoal number of fire alarm was,
thereliore abserved 10 be sigmilicant
because the T-calculated value ol 4 690
observed was greater than the T-tabulined
vilue of 2 040 while the P-value of U 000
observed was lower than 0 05 and based
on these the null hypothesis was rejected

LYY

Vol 4 {) 20| I

extingunsher and actual number .

extinguisher measuted from the hu-hlm.,l

sampled 1t wis observed that the Ay,
numhber of lire extinguisher had an Bveray,
meun vilue of 25 2800 and actunl MMy
of fire extinguisher had an sverage .,
value of 4 1600, The T-calculsied valy
(4.309) was observed to be greater than g,
T-tabulated value (2040) while the p
value observed (0000) was lower |hy,
005 and based on  these the py)
hypothesis was rejected, and it implies thy
there exists & sigmlicant  differenge
between the number of standard  fire
extinguishers and the prescribed number of

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
fﬁmh:s's Vanahles Ohbscrvations Inferences
[ad
Strength
Type of Actin]
of Regression Rzlatdon  Rema on
X Y Model Equation F. Fu P, ship rk H.
Avaulab
Populan e Line Y=|99%4 4 Very Acc
’ on Escape ar D001 18 426 0.43 Weak N5 H.
Route
Key
NS = Not significant
The results of the third analysis sccompanied by a corresponding increase
(regression).  summarized in Table 5, in the number of fire escape routes. The

shows the relationship beiween population

(number of occupants) and number of

available escape routes i the buildingy
sampled The result of this analysis shows
# posibive, linear, relatively weak and non-
significant relationship between population
and number ol available EsCApe roules A
relatively low coefficient of determination
(RY) value of 18% was observed The
regression equation by having a positive
comelation  indicates  1har there 15 @
h“l'ldl:"lrl.'n bive fht Wi tﬂ[lllhll:!i i moye m
the same direction Thay s an increase in
the  population has a tendency 10 he

70

hmear  relanonship  between  the  1wo
variables is not sigmificant. since the value
of F-caleulated of 1 800 observed was less
than 4 2611 5% level of sigmificance and
the P-value of 043 observed was grealer
than 0,05 Therefore the null hypothesis
was accepled

Conclusion

The fact was found out that incidence of
fire culbreak has affected goyernment
buildings,  oreanization buildings  and
mstitutional buildings which has led 1@
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s of lives, propeny, Lime, money and

lr‘.,}._pr_‘lull'-r' _ )
e result of the dilference between | 1K

;nnﬁ""d number of fire escape roytes
;ﬂu,m.ﬁ n _huildlng.s and  the  aciual
aumber ol hre escape routes in (he
selected buildings  in Minna leriary
jnstitutions shows that there 15 ng much
deviaon  from  prescribed  standard
Therefore the available number of fire
escape routes, 10 a greal extenl, is in
comphance with standard prescribed by
the UK Building Regulation and Feders
Fire Safery Code

The result of Lthe 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 tha
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 prescribed that is the difference
between standard and the actual fire alarm
15 hughly sigmficant.

It was also shown from the analysis that
there is great deviation berween the
standard number of fire extinguishers
prescribed by the UK Building Regulation
and Federal 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 15 not in compliance with the
number prescribed by the UK Building
Regulation and Federal Fire Safety Code,
implying that s there s sigmficani
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 thai
population should not be the only facter 1o
be taken into consideration while making
provisions for the number of fire escape
routes but it is also an imporiant factor
because it correlated positively with the
mumber of fire escape routes
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Recommendations

The temiary institutsoms shessle follow: the
preseribed standsrd by the 1K Bulfing
Regulations  and  Federal  Fire Safem
Regulations when making provisions For
fire alarm sysigms firefighting equipmen
and fire escape routes

Projected populatiom of occupams with
some other physical factors should be
considered as a deermining factor for Gire
escape routes
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