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blic buildings such Qs hospitals schools etc and their
rformance of pu ing g s et

ee, ON confinuou
components depends, to a large degree. ! ne .
maintenance. which challenges owners and facility managers to institute precise

planning based on d well-structured malntenance programme. Despite the ever-growing
need for lower operational cost: facilitles manager must ensure that facilities are
constructed and maintained efficlently without compromising safety. (Shonet et al 2003).
However, maintenance provision is an important part of the total ownership cosfs
of building, with recent research demonstrating that the cost of operating and
maintaining a bullding can be opproxlmately'ﬂv‘e Himes the cost of capital over the ife
of the bullding (Roydl Academy of Engineering. 1998). Maintenance is generaly
described as fthe work undertaken to keep or restore Q facility to an acceptable
standard. Maintenance Is characterized by a number of Sub-group operations and these
are described In Holmes (1994) as response (normal, emergency) maintenance.
Flanagan and Norman (1983) established that the factors that influence the rates
of maintenance include, rate of deterioration of the building and/or element, cost of
maintenance. the disruption and disturbance of octupants and time required fof
manenace g e e ete of o buid physical repair and he 0
h'lghligh';ed above are ex o o _The bw!dlng. In this study, some of ine factos
amined to establish relationship.

BUILDING MAINTENANCE

According t
facilities and Thegbjlgirr\\ormo (1998), the function of building maintenance is 10 keep e
are performed satisfa Tg in optimum operating conditions so that the intended functiory
severity of failures so C(:]onfly, The aim of maintenance is to reduce the frequency ond
axisiing plont. ea s to ensure the avallabllity. efficiency and performanc® e
acceptance. In orgg:e?g and bullding at a maximum level and to the standord o
divisions or departments witmh'cke the maintenance function more effectively: al e
involving ofher department in the particular bullding must be involved. The concept of
is concerned with the sg;g&}gﬂg‘ talning a bullding Is known as tero—téchnologY ' ;c 2
N an . R
d design for reliabllity and mclntoinob}lm’ ond
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nt dlong with feedback of Info aliation and commission, modlﬂqo;oo uid be
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for all maintenance work. In
be able to monitor every
avery problem related to

; Olor1e ¢ fey her her staff in the bullding. To
are live oblectives of bull(c;:”l Maintenance rr))rgm a few aspects and actions that need
plant/equipment o Drodg:g Maintenance _[hg”% can be operated. In general there

plant/equipment five usq , Y are ()) to maximize the avallabllity of
cost of lost Drodutglcl:rllnémmr?g iholr%?eg'r) cljgdox;%nd TZQ T e cnz e
users and occupant © 1o breakdow r and deterloration (lli) to reduce the
price. Pants (v) to Uphold or g N (V) to ensure health and safety of bullding

give added value to the bullding for better market

esign (Ahmag 1989; 2

defects have been BUIt-N since the 001). This is something very serious because

here is who is su ota bullding was on the drawing board. The question
PPosed to be blameg for these problems? Is it the inefficlent designer or

the maintenance
wie HEs Bl erve?%%?ﬁer Orer his staff for not being able to cope with their jobs? As
Parties never sit together to settle the Issues amicably before

the design gets off the drg
again from one buil ding to \cfiv:?c?thbeor,ord' The same problems are repeated over and over

In practice, those who ar
A e enga :
understanding of building des g mtara, reguistions. srucact systans ond

. gn. bullding materials, regulations, structural systems and
‘::\"5‘2?5- BOMI Institute (2003) has suggested that these persons must be familiar with
aintenance procedures and equipment, ground condition and maintenance systems
as well as construction techniques. This requirement must be fulfiled from initial design
right through to bullding operation and maintenance. In this aspect, it was found that
many of the problems are the result of mistakes made on the job sites that are directly
related to design and fallure to plan for the unexpected. Aithough most bullding defects
can be associated with bad design, at the same time maintenance works are also
inevitable, because it is the mature of materlals fo deteriorate over time with usage and
exposure to the climate (Chanter and Swallow, 1996). However, the rate at which the
deterioration of materials and components takes place, to some extent, is controlled by
decisions that are made during the design stage. In the worst scenario, if maintenance
works are neglected, decorations are fithy, gardens overgrown, fixtures and fittings
damaged and the building vandalized. There s the danger that The owner most
probably cannot recover his investment on the property. Therefore, it is the job of a
e of defects. It Is as well necessary that the maintenance
designer to reduce fhe Sourt King affer the building with commitment
manager carries ouf preventive measures In looking afte o fg gl of
These can only be done effectively from the design stage, leading to correct cho

materials and proper supervision of construction works

CAUSES OF MA.' NTENAngCE ggg%%% the causes emanate from deficiencles In design,
A (.:COfdmg Toi | ?\ﬁ\g tenancy work and maintenance. Many researchers hlc(:vg
construction, commissio enéro’rofs or causes of mainfenance problems could be loo ee !
also observed thaf fre é;ivls|on5' ated durlné; 'Irhe Tr?esign sek:?:g,ec;ufsh s
at under three man ' d causes Initiated during the usag
: stage an .
Initiated during 1S conSTrUCﬂIO?\f (1868) was direct In his assertion that lff:s at 1|?z?r c\jf;:?:
users’ carefree attitudes. Spelg n be positively influenced for better or se.
stage that the Melntenel > buke adequate consideration for minimizing maintenan

tuall
Where the designer fails to mOO be a big problem when the building is eventually

! therefore start
problems, I ©WEe e gr?:ideroﬂon for effective maintenance should

occupied for usage. The C
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e maint
Decislons taken at this stage should always hav enance qg
for the building design. currence Of defects In the buildin
how Th;fgcdeslgns such as unsuitable materiqls,
t relate of exposures. According tq

from the design stofge.
‘ one of the parameters
Cheetham (1972) also describes

fabric could result from many causes No

nt
dequate assessme tart on the drawi
incon?d OSSGZS&?:; ?Jo'é’ﬁda? E"fﬁg’f sol?:l that building defects fwing
Arayela an

i . Design deficienc)

i t an earlier stage e

boaord, but in some coses,dfthey can origin on Is not pald to the design of
could result in a building

oblems, errors in assumeg
) i ! res- all thes
brsuing SIPpoL ”cop:(ljchon i esin alteration of exaﬁrﬂ;gfe?‘g?ec f:dequo're oﬁgrgllg?\
loading §espegsifcr‘:ﬂ\g:|y fb building failures and dlsasfersZ.Ubolru (2001) was explicit in hs
conglb:J ebéupcid fo these factors during design SJrcg(?'cermnn factors to the problem of
esassmant of fhe contribution. In perCﬁQTOgselr:erilrE;sér(l)o They are as follows: Inadequate
i ffice bullding o

maintenance In govemn}enzjo uate Structural design 7%. Inade:qucn‘e Elefc‘rrlcol design
architectural design 6%, Inaaeq ¢ Construction 12%. Use of poor quality

design ”%dereor%rcﬂm due to age and environment 18%

H

Q 9%, Inadequate Mechanical
| components and materials 14%, Natural

misuse.

’ ACE, POPULATION AND POPULATION DENSITY '
> A classroom is a place within a building where a class of students is taught. The

i Oxford Dictionary of Current English (2001), defines a classroom @s @ room in a school,
i college etc in which a class of pupils or students is faught for @ lesson. The size of
’ classroom in metre square is determined by the number of sfudgnts being taught in the
classroom. Aseidu (1992) also explains that the classroom Is an important and complex
place in the school. It is a place of social intimacy: children live closely fogether. even
though they live with people before coming to school, they leam to live and work with a
larger number of their peers in the classroom than outside. It is difficult for a child to live in
isolation: they are all subject to the same rules and regulations and their stay in the
classroom is involuntary. Children in the classroom are also held for the same purpose: to
be able to read and write and also achieve the purpose of the school. However, a closer
look at the above assertion shows that most of our secondary school classrooms do not
meet the standard. Population density Is defined as the size of a population in relation to
the area, which is expressed as the number of individual per unit area. Wilkins (1976)
explains that with regards to the height of secondary school classrooms it should not bé

less than 3.0 metre for general-purpose classrooms and one square mé’rre of floor a
req
pfe::i st;denf._ Taylor §1973), dlso states that a classroom of 76.48 square metres for 50
students is high density and since this means overcrowding In the classroom, he suggests

that the classroom should be large en
class of 30 students, g¢ enough and should be about 8 by 10 metres for a

) to 1035
students in a classroom should not ex ) >auare meter and the number of
ceed 30. He
sicgndory schools buildings range from 675 to g ?88 soecifies that the stfandard size for
of 25-30 students per classroom T Quare metre with maximum capacity

. , hey further st
lr?ocr:?qumg Twlfh the reollzgﬂon that small clossroomf T?t ot fhe area of Giasreoin &
icap to the educational program, of the past have been the greatest

0o at incr
ra

account for a smaller proporﬂorr]eg'f The pr .
another way, they do n total on-cost is likely to

ot rise cost with a Iq
Classtoom expansion connofpé%p%rlﬂonofely with InCreoserigne;hpfoleCT, or expressed In
necessitates the expansion o the SCussed in isolation of © plan size of a building.
the number of people Iing 1y < nci’:oc;ssrooms. Lewis (1982 °degr?puloﬂon density, which
'8a. He express ©s population density as

es it gs

follows: Population density =
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Total estimated population per tota

densely populated, sparsely populoteld%rre;'
Onokerhoraye, (1985) opines that 1‘heO

ratio between population and a glven unit sl

ulation densities, w
gr?g agricultural denslTC?Cgel?g::?epﬁlos;room' occupational, nuitiondl, MEL o Icni uéfl—)s
have a smaller student requlremem"rg se classioom as we have In secondery T rct’ t
carry @ reasonable number of stud i Nnd could be designed for reasonable comfort 10
% suggests that there ma udents without Imposing distress on Individual occupants.
v student In @ cl y be a lower limit o the space that should be available to
every AR assroom. Neufert and Neufert, (2000) indicate the following amounts
of space per sfudent In general purpose classroom: 0.80 - 0.95meter square in average
comfort and 0.60meter square under the ) . Education
sychologists have a most cramped condifions. .
pSY . more generous Idea of spatial allocation In a classroom. Wilkins
(1976) requires a classroom to provide 1metre square of floor area per student. The
population density of a given classroom therefore affects the space that Is avallable to
each student in the classroom; the rule is that the higher the population density. the
lower the space available to each student In the classroom and the lower the classroom
population density the greater the space avaliable to each student in the classroom.

_ Blair et af (1975) stated that no organism, regardless of ifs potential and basic
qualities, could survive in the absence of a favourable environment. Therefore, classroom
expansion, which is an environmental factor, Is crucial to the academic survival and
performance of secondary school students. The population density in a classroom could
have an impact on the overall grade of the student being faught in that classroom. The
reason behind this is that classroom size has been established to affect the leamning
process, and a student’s performance In any subject is a product of how well the subject
has been leamed. In a highly populated classroom, the lack of familiarity Increases
tension and concentration on other issues like manners and body language. This
condition Inhibits learning. Also the learning of names and faces of fellow students
defuses the anxiety of class participation and leamning (Kornfeld, 1994).

Research studies indicated that class size (human and physical) should not be
studied in isolation. Problems relafed fo goals, curriculum teacher’s skils and class
procedures must be considered in determining the effects of class size on learners’
growth. In his contribution Cohen (1991) adds that the quality and usefulness of school
rooms for transmission of verbal information depends on two basic parameters: form in
terms of solid structure and quantity of reverberation time, and profitable line
measurements of the school from the acoustic point of view. It is well accepted in the
scientific community that prolonged exposure to high-intensity in community or work
seftings is often harmful fo the health and behaviour of large segments of the exposed
population. Noise in the learning environment can originate from with as well as outside
the school building. Both forms of nolse can have major effects on student behaviour

and academic performance.

He posits further that, an area could be

derately populated.
density of population Is an expression of the
ze. He also emphasizes the different types of

RESEARCH OBJECTIVES AND METHODOLOGY ‘
The main objectives of the study are fo examine the relationship between ()

population denslty of public primary schools and Maintenance expenditure (i) budget
allocation to primary schools and malntenance expenditure (iii) population of pupils and
floor space available and (V) population of puplls and maintenance budget. The
research work focuses on the Mainfenance expenditure of public primary schools In
Minna metropolis fo be precise Chanchaga Local Government Area. Thg research
methodology consists of the following schemes () Critical literature Survey (i). Field survey,
using a structured questionnaire and ex’rrocﬂng relevon‘r_dofo from available records (iii).
Statistical analysis of dafa obtained In the field suvey. (iv). Development of quantitative
indicators for Maintenance expenditure for lpubllc primary schools. The data used in the
study were obtained from planning and statistic Department, SUBES Niger State from 1995

to 2006.
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e t for maintenance work for the § of 'pupils population of e
total budge hoolS popU|0ﬂOn density . pupil
mainfenance of prmary S<7 ( schools maintained each year for the

number O . Derlod
To05 ovc;g%l;\er:g;:egvr;g\mgf ?ggle 2, gives the summary of regression analysis for the four
1995 to u '

riables budget allocatio
m eriment one. two vari " g
exple:l entcs:ecggg;gzewdérlg tz:t%d at 95% confidence limit. It was observed th the
maintenan at

variables have posiive Coér;krjrtwlglrr\\? bdgt = 1.770 + 00696bdgt showed Q positive lingqy
The regression g?ol budget for maintenance Increases, the maintenance budget
iy t: ot‘osdso Increases. The R-squaré for the linear model is 81.79% furhe,
B e malion Ofot;e result Into linear and non inear models showed lmporovemenf. For
tronsformation & " e and cublc models the R-squore values are 8525%, 9508% ang
;hseoé?/ogcr:enstgg\éts:w This means that an Improvemfn'r on e otalieticgat alloalion wil
affect the maintenance budget for prlmonz"S\CA:lf;?g gopulcflon of puplls ond malntenance

iment )
The variables tested in exper s G very weak correlation befween

he primary schools. The study
?hued\g/g:lofg:e*s tes?ed. T:wyere were no significant linear and non-linear relationships betwegn

[ [ The R-square values for the linear ang
ulation of puplls and maintenance budget

285 linear regrer)slon models are 2.50%. 1.80% 5.40"/;, ?.40% and 050% for, linear,
| ithmic, quadratic, cublc and growth models respectively. .

ogari The p?robobnity values (P-values) for both linear ond_ non-linear regressiong range
from 0640 to 093% which are higher than 005 level of significance. The negative Iln_ecrlry
in the equation model, maint budgt = 5068-7.91E-005 puplls, shows that as population of
puplls Increases, maintenance budget decreases which means that the result is not

significant.

5. flogy

Table 1.0 Values For Total Budget, Maintenance Budget, Population Density of Pupils,
Population of Pupils, Floor Area Avallable For Learning And Number Of Schools

Maintained.

Year | Budget Maintenance | Population | No of | Floor | Population | No of
Allocation | Cost Density Classroom | area | of pupils Schools
N’million N’'million m? maintained

1995 | 60.40 1.80 2605 8 576 15007 3

1996 | 60.70 1.17 - 508 8 576 2925 2
1997 | 61.20 1.80 594 8 576 3421 4
1998 | 61.20 1.80 6.39 8 576 3678 3 |
1999 | 70.80 480 2834 8 576 16325 3
2000 | 68.40 i — |
2001 | 12280 - i i o7 128 >
] 700 — |
2002 | 123.00 700 i ]2 5o >0 >
' ' 345 12 864 | 2982 4
2003 | 12200 690 360 — |
: 14 1008 | 3625 4
2004 | 12000 690 190 14 —_—]
2005 | 13400 | 635 (790 i3 el Bl M
' 936 7378 5
D

Source: Planning Research and Stafistic Dept, SUBES Niger Stat
! ' are.

The correlation betw

the 'F* values fabuloted Tnierr;\tgi.:?{l?nb'ﬁf Is low with *F* values calculated lower than
ere

re|ctions:\|p:hbeMeen Variables testeq, Similar foe no significant linear and non-inéd’

linearify In the regression equation modgy Y. e growth model shows a negdfive

Maint bdgt = 1,398 - 1004£-005 puplls. Which
118
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means that growth in th
oosliively. © Population of puplls does not affect maintenanca budget

In experiment ‘ i
3. there' are no significant linear and . non-inear relationships

een maint

lti)neehc;,r and nonel?r?encg:reres) urgg?'r and population density, The R-square values for both
logafithm. quadratic cubgl sslon are 8.40%, 15%, 18.30%. 1890% and 390% for linear,
values) for linear ond non-?l and growth models respectively. The probabllity values (P-
ovel of sigrifisance. The near range from 0239 to 0668, which are greater than 005,

| Ith *F’ analysis also revealed that correlation between the variables
wos very low with 'F values calculated lower than the 'F' values tabulated. The negative
Ineony e equation, model, maint bdgt'= 5322 - 0079 popden, shows that the
Increase In population density does not bring about an Increase In maintfenance budgef.
Similarly. the growth regression model, maint bdgt = 1479 - 0016 popden, confirms the
picture showed in the linear regression equation. This shows that maintenance budget s
not growing as population density grows In public bulldings.

In the study the relationship between the population of puplls and the avallable
floor areas was tested at 95% confidence limit. It was notficed that the two variables have
strong negative linearity which Is expressed as florarea = 825.25 - 004 populs. This means

~ that, space is not Increéased as the population of puplls Is Increased. This further shows
that a unit space avallable for learning Is constantly subjected to stress at any given fime
thus by implication the rate of decay of the bullding Is likely to accelerate.

The probability values for linear and non linear regression range from 0280 fo
0557, which are greater than 005 level of significance. Similarly, the growfh model
florarea = 6.689 — 1.8E-005 populs did not glve any significant improvement rather it
confirmed the negative linearity of the linear model.
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between th 98 shown from th - there
' e e variabl ted that
showed that th tion ang M. There wq ble tes

. mai S Q significant \ationshiP

) ere is no o Qintengn g ant statistical re
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) Allocation
on the eﬁc@ﬂiﬁé@ncnce of public schools should be double or tripled. Dase
maintenance budget, relofionship  between fotal budget allocation and

2) The fact It maximum result will be achleved.
Dlonnlc or of population density should be glven due consideration when
3) The 2 9 maintenance budget.
totcl‘:)ccr)(:'re QL%ggeetg ;?Ynth“? the population of puplls should be reflected In the
4) The | alintenance.
the Llj:w?tlys r%te of decay of public bullding such as schools can be reduced If
populcﬂoﬁ 5 © avallable for learning or use Is not stressed as result of over
in relation + opulation of puplis should be tired to the avallable space that s,
relation to enroliment of puplls.
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