Civil and Environmental Research www.iiste.org
ISSN 2224-5790 (Paper) ISSN 2225-0514 (Online) ,l'H.i.!
Vol.3, No.11, 2013 IISE

Maintenance Strategy in Building Design: An Imperative for
Comfortable and Hospitable Housing.
OLAMIDE, ENIOLA VICTOR

Department of Urban & Regional Planning, The Feldeodytechnic, Ado Ekiti.
E-mail;_victorolamide@yahoo.com;

ADEDARA, TAIWO MARCUS
Department of Tourism and Event Managemefd,Babalola University, Ado Ekiti
E-mail:mactaiwo@gmail.com,

ENGR, AKEJU, EMMANUEL. ABIODUN.
Department of Mechanical EnginegriThe Federal Polytechnic, Ado EKiti.
E-mail: bioakeju@gmail.com.

ABSTRACT

Housing unit, in however architecturally well desgl, beautifully structurally positioned, shouldvays had
the intrinsic nature to satisfy the desire of thiemnded end users at all time. If the above subomiss anything
to go by, then it become imperative for maintenastcategy to be inculcated from the inception hiogddesign
for protection, preservation of building aesthetiture and ensuring Comfortability and hospitapiliesired by
the people. The life span of a building commenceetha function of the structure is ascertainedheyand user
and the developer. The process of maintenanceilidifigi construction entails putting a good numbafréactors
into consideration. These factors among others te;site and situation of the building, the prérgi
environmental condition, which will dictate the djtya of building materials in order to harness thest
opportunity of the climatic conditions of the eroriment. This will in turn lower the effect of exges incurred
on maintaining the edifice. The foregoing is theuth of this study. Relevant data were garnerenh fo@rsonal
observation as primary source and other publicatam secondary source. Information on facility nganaent
and building maintenance strategies were gatheoed felevant texts, learned journals, publicatimoegpts, to
substantiate the imperative of the thrust of tteaech study. Observations of some building strestthat are
negatively affected for non compliance with theetenf facility management and maintenance and those
otherwise were put forward to ascertain the veyafithe research submission.

Keywords: Maintenance Standards, Building lifespan, Corafuitity, Hospitability.

Introduction

A cue from the maintenance behavior of the mamraéd Bat, rightly comes to mind for proper intration
of this study. “Bats are meticulous in their groagji spending a fair part of the day and night comgtand
grooming their fur and cleansing their wing memiesarGenerally, they comb with the claws of one fobile
hanging by the other; they remove the combingsraaigten their claws with their lips and tongue. tBa wing
membranes in particular, they use the mouth meticaly, perhaps oiling the skin with the secretiohslermal
(skin) glands while cleansing it". (Encyclopediarit8nnica, 2012). If animal could be so meticul@aisbody
maintenance like this, how much more human beioglshbe so concerned about the house that sheléred

Maintenance can be referred to as, the combinationll technical and associated administrative omdi
intended to retain an item in, or bring it to aetahich it can perform its required function. AgB, it can take
many forms and may have varying outcomes. Lack t@agmce can take many years to have any obvious
effects on structures e.g. leaking roof guttersenebs a badly maintained car will tend to show ngblems far
more quickly.

Building maintenance also tends to be relativelgesmsive and can often caused disruption to thepacts of
the building. Maintenance can be planned, respensi ad-hoc. The maintenance of a building is seean
undesirable but unavoidable expense in returnrfamigible returns. All building owners want moharn one
return on investment: tenants should pay as at wilven Expenses incurred in maintaining the bugdmnot
desired by the owner.  This has brought about uhdesirable sights of unkempt, dilapidated looking,
aesthetically unpleasing buildings in our environte Even some institutions of learning, be it

76



Civil and Environmental Research www.iiste.org
ISSN 2224-5790 (Paper) ISSN 2225-0514 (Online) by
Vol.3, No.11, 2013 IISE

secondary or tertiary are not left out. All thi® recipitated by the non-availability of buildimgdes, non
involvement of maintenance specialists at the lanef design stages, non-availability of maintenastaedards.

LITERATURE REVIEW

Maintenance in its generic term has to do with galndeanliness, preservation of fittings and fiets through
regular repairs band replacements. It should liednthat one of the important functions of mainter®ais to
ensure that the use to which a building is puhés most suitable having regard to its physical atter, legal
status economic returns and general environmesmt&difs. Maintenance to this effect is seen as wodertaken
to keep or restore every facility to an acceptatdedard at an acceptable costs.

Property owners all too frequently endeavor to kesgintenance expenditure to a minimum, ignoring or
misunderstanding the adverse long-term effectsuoh s policy. Neglect of maintenance has accuivelat
results with rapidly increasing deterioration oé tfabric accompanied by harmful effects on the peats.
Buildings are too valuable assets to be neglectéhis way:

Maintenance is a wide, concept and according tachga961, 387-399) “It includes all such works that
necessary to keep building in a condition in whiclmay be used in a normal way without risk to imju
Whether to itself or its surroundings or to theslifimb or health of persons...... " This definition indes
improvement as an aspect of maintenance hence,Mil®8.N (1972, 119) posited that, “It is difficdtt decide
where maintenance ends and improvement begins”.

It can also be argued further that maintenancéwescribed those works carried out on an exigtngcture in
order to keep, restore or improve every part oftibiéding to an acceptable standard to sustaimtitity and
value.

In the traditional past, buildings were constructédourely local materials such as leaves, matsd,noiay,
bamboos, and sticks among others. One major thiag that, the buildings were always in a good stédte
maintenance. Our forefathers regarded maintenasieepart of everyday activity. They had to plafoke hand
when to thatch the roof, scrub the wall and wheketep the surroundings tidy. In the past, thers m@formal
education in maintenance standard, yet the pracfia@aintenance permeated into all the facet &f lifOne
could therefore say that maintenance consciousmassacquired by instincts; it did not require eorgefer to
propagate it. It is humanly inherent, naturallytimstual. Just as the bird will naturally prune fésthers when
it's ruffled and nestling its nest when the neddes.

Building maintenance is often regarded as a nuesapoking at it from the pressure of market foropsrating
through the development process which brings abfoutbirth of a building, nevertheless, it is theekeof

maintenance that governs its health through lif safeguards it from an untimely death. An instaofdack of

maintenance of our existing building has resultedtructural defects and many at times total bogdailures
such as the Iponri Building Disaster, inLagos inyM#&, 1985 in which 13 people lost their lives &ine, Jan.
1989).

The repairs and maintenance problems arising inbasiging can be traced to a number of factors Wwhitay
have their origin in any stages of the building @lepment process from design through construciofinal
completion.

Olorunoje (1995) noted that, the efficiency, corigane life span and economic viability and appeceaof
building can be affected by the type of materialseds quality of workmanship, and utility of
thebuildingstructurewhich start to deteriorate frira moment they are completed and from that tiegirts to
show various types of defects. To this effect thetendency for movement and consolidation, dejpenadn the
magnitude of this defect.

TYPE OF MAINTENANCE

Bs 3811 categorizes building maintenance by meatiedollowing terms and definitions.

1. Planned maintenance: The maintenance orgaaimbdarried out within foresight, control
and the use of records to a predetermined plan.
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2. Unplanned maintenance: “The maintenance caoug¢do no predetermined plan.”
3. Preventive maintenance: The maintenance caotiedt predetermined intervals or

corresponding to prescribe criteria and intendeduce the probability of failure or the

Performance degradation of an item.
4. Corrective maintenance: The maintenance caaigdhfter a failure has occurred and intendedettore an
items to a state in which it can perform it's reguunction.
5. Emergency maintenance: The maintenance whickdsssary to put in hand immediately to avoidoseri
consequence. This is sometimes referred to asoddsty maintenance, resulting from such incidergasleaks
and gage damage.
6. Condition-Based maintenance: The preventiventeaance initiated as a result of knowledge ofcthradition
of an item from routine or continuous monitoring.
7. Schedule Maintenance: The preventive maintenaacried out to a predetermined interval of timember
of operations, mileage e.t.c.

Another approach to maintenance classification basn adopted by Speight (1980) who subdivided
maintenance into three broad categories:

1. Major Repair of Restoration: Such as re-rooforgrebuilding defective walls and often incorpangtian
element of improvement.

2. Periodic Maintenance: A typical example beingual contracts for decorations and the like.

3. Routine of day-to-day maintenance: This is Ipr@é the preventive type, such as checking raimwgutters
and servicing mechanical and electrical installaio

KunleWahab (1987) also classified maintenance l&sis:

1. Normalized Maintenance: This refers to worksiclwhmay be regarded as normal in relation to the
constructional materials specified as well as cgusaces of condition of use. For example a desigar
consciously adopt abort-lived materials within umitbhigh maintenance cost particularly when theigeed life
has been exceeded. Such repairs would be thequosrsees of the initial design decision.

2. Design faults and their Remedies: this refersvork resulting from design faults in relation édther
technical errors or layout errors.

(a). Technical errors arising from in-appropriatestructional details or choice of materials. slpbssible that
due to pressure of advertising, components maydogtad with disastrous results. In addition disisimand
over reactive materials may be inadvertently cordbin

(b.) Errors of Layout in relation to size arrangein@nd juxtaposition of working spaces.

1. Desirable Improved Standard: This refers tokwmade necessary by a demand for higher standards o
change in the pattern of use which could not haanlforeseen at the time of the initial designarggle of this
abounds in kitchen cupboards/accessories; an attjspace cooking system;

2. Poor Workmanship: This refers to work arisingni poor workmanship by contractors due to eitiogalt
incompetence, lack of supervision or absence diepsional expertise such as those possessed lgspimfal
builders.

The major reasons for maintaining a building isetmble it effectively fulfill the function for whicit was
constructed. Maintenance is also aimed at enalthiegbuilding retain the value of investment andomd
appearance, throughout its lifetime.

The need to maintain a building arises soon afteranstruction is completed. This is as a resfulteterioration
of the elements on the building which starts softer ahese elements are installed. The rate dfraeation
being independent on the design, specification atethf construction of the building, its usage, nemance
management and the environmental condition.

Unfortunately, in this country, building maintenaris one of the most neglected areas of our ecormmthere
is not even an existing National Policy on buildimgintenance. In fact, the general tendency m¢buntry is
to regard maintenance as unproductive. Hencetutistial and public buildings hardly budget for the
maintenance and where such budgets are made, riaénaily used for maintenance. This attituderbaslted
in a general decay of our institutional and publigldings and infrastructure and their environme@mne only
needs to work into our Universities, Secondary sthjoPrimary Schools, Secretariats, House of Asggmb
Hotels, Hospitals and other such buildings to eeathe extent of their decay. This type of negleextremely
costly to the nation because neglect of maintenhasea cumulative result of rapid increase in thtembration
of the fabric and finishes of a building. Thisaen accompanied by harmful effects which inchideduce
morale that leads to lower quality of work and vwhtarns encourages antisocial behavior in schdfites and

78



Civil and Environmental Research www.iiste.org
ISSN 2224-5790 (Paper) ISSN 2225-0514 (Online) by
Vol.3, No.11, 2013 IISE

workplaces. Maintenance is a resource consumitigitaas and besides maintenance, building owntensants
occupiers leasehold occupies e.t.c. have otheritgesi of functions requiring the use of their lted resources.
It is therefore obvious that hundred percent maistee cannot be achieved if other activities massaffer. It
is therefore necessary that right from the inceptibthe building, decisions have to be made dbedevel and
nature of maintenance expenditure, since relatipneh initial and user cost is often in inverse podion
(Sealey, I.H. 1987).

STRATEGIESOF BUILDING MAINTENANCE

Civil engineering functions;, The functions of the civil engineer can be dividatb three categories: those
performed before construction (feasibility studisgie investigations, and design), those perforrdadng
construction (dealing with clients, consulting eregrs, and contractors), and those performed @ftestruction
(maintenance and research). Feasibility studies

Feasbility studies; No major project today is started without an agtee study of the objective and without
preliminary studies of possible plans leading t;e@ommended scheme, perhaps with alternativesibiégs
studies may cover alternative methods—e.g., bridgsus tunnel, in the case of a water crossing-eture the
method is decided, the choice of route. Both ecaa@md engineering problems must be considered

Site investigations; A preliminary site investigation is part of the $daility study, but once a plan has been
adopted a more extensive investigation is usuafigerative. Money spent in a rigorous study of grband
substructure may save large sums later in remediaks or in changes made necessary in constru¢tiona
methods.

Since the load-bearing qualities and stability loé tground are such important factors in any lacgdes
construction, then a serious study of soil mechaba&come highly imperative

Design; The design of engineering works may reqthieeapplication of design theory from many fields-g-,
hydraulics, thermodynamics, or nuclear physics.eBesh in structural analysis and the technologsnaferials
has opened the way for more rational designs, resigd concepts, and greater economy of materials.

Replacement and maintenance

Replacement problems involve items that degenevititeuse or with the passage of time and thosefdiledfter
a certain amount of use or time. Items that detatéoare likely to be large and costly (e.g., maehiools,
trucks, ships, and home appliances). Non-detenmyatems tend to be small and relatively inexpeadie.g.,
light bulbs, vacuum tubes, ink cartridges). Theglema deteriorating item is operated the more ranarce it
requires to maintain efficiency. Furthermore, theder such an item is kept the less is its resaligevand the
more likely it is to be made obsolete by new eq@ptlf the item is replaced frequently, howevakgstment
costs increase. Thus the problem is to determinenwtv replace such items and how much maintenance
(particularly preventive) to perform so that themsef the operating, maintenance, and investments css
minimized. In the case of non-deteriorating itetres problem involves determining whether to replhesn as a
group or to replace individuals as they fail. Thibggoup replacement is wasteful, labour cost ofaegments is
greater when done singly; for example, the lighbbun a large subway system may be replaced iopgdo
save labour. Replacement problems that involve mizing the costs of items, failures, and the regptaent
labour are solvable either by numerical analysisimulation. (Holstein, 2012).

In another dimension, building maintenance may hded into two categories namely: Conservation and
Redevelopment. In order to conserve a building swekientive maintenance measures as daily checkanor
repairs, major repairs, etc are undertaken as ahwquired.

Every maintenance job includes inspection, cleanpagnting, elimination of defects in engineerirg\éces and
equipment, taking care of the environment etc. Rep initial maintenance stage are done to ekarthe
defects of design specification and constructior thuthe use of unsuitable materials or structue&s, The
proper time to undertake major repairs and theierexdepends on the type of building, the weamisitg, and
the type of building structure.
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Building Refurbishment is aimed at eliminating tbffects of wear and obsolesces. Since the standzdrds
comfort are steadily growing, the quality of a kinlg should also be continuously improved throudlisuife.

Principles of Deter mining Building Lifespan

The paper look at the following factors as the bhemark to be considered in determining efficientiding
lifetime namely: functional considerations and ed&nefit ratio optimization.

The assessment of the functions which will be peréa in the building is a factor to be consideredas to
guide the design, construction and its eventuainteaance strategy. The expenditures associatedthése
functions are usually determined taking into ac¢dbe benefits of a function and the cost of iimation.

The problem of determining the correct relationsdeen building brief, design, construction and rteiance
expenses and benefits obtained has always beeravatg. Efforts are often made to get maximum heaéf
minimum expense i.e. to optimize the cost-bengfitor To cut overall expenditure during the lifeé of a
building, it is necessary to search for various svafysaving costs at the stages of its brief, aegignstruction
and maintenance. All the stakeholders should j@ndls in trying to increase the benefits obtainexnfra
building during its lifetimes through their conceptf a beneficial project often differ. These pestias well as
their separate members are trying to achieve a aurob objectives, usually embracing economic, docia
legislative, moral and other aspects simultaneouSsme of the objectives are more easily achievéide
others as well as being differing in importance tfue project. The lower the cost-benefits are mtedifor the
owner, the users, society and other interestedepart

The problem of cost benefit ratio may be succelgsidived only when the achievements of varioushsas
management, economics, architecture, law, engimgetéchnology, ethics, aesthetics, psychologyastaused.
The results from the fact that the benefits obthiinem the fact that the benefits obtained frormudding during
its lifetime may be evaluated only if the data afed from all these science is properly collated analyzed.

DISCUSSION

The determination of the functions of a buildingridg its lifetime, its design, construction, as Was the
resulting building products and maintenance are ititegral parts of a single process. Therefore any
improvement (or impairment) of certain solutiondl affect other solutions and the project capapild satisfy

the requirements of various interested parties.rdhie the need for maintenance specialists to liwehe
involved in the design stage of any building stagany building project since the lifetime of build begins
with determining its purpose when a client and igless define the demand for a building with the
specifications and limitations that is, the apglma of concurrent Engineering.

Design stage including technical and architectutesign and detailing, specifications, etc. At thiste,
maintenance strategies and objectives as welleasitfans to be used to achieve them should be deéstnThe
extent and efficiency of maintenance depends owahenetric-planning and design solutions, as w&slbn the
quality of materials, structures and engineerimyises, the capacity to satisfy the requirements efser and
other factors. A maintenance specialist should rmlved at the design stage of projects, to enshiat
maintenance problems are taken into consideratitieavery beginning of design work.

The consideration phase usually reveals all pa@kkefects. Therefore, to improve and make maimema
cheaper, the builders should strictly follow tharpkpecifications and use good quality materiatsrafer gray

areas to the designer for further clarification.efdate maintenance should be provided througheutetitire

lifetime of a building ensuring that a building aitg facilities meet the requirements raised by ukers and
specifications. Old buildings should be investigadis to the degree of wear and obsolesce, as svefletifying

their current value, then an informed decision lsamade whether to refurbish or demolish.

Maintenance and refurbishment of buildings havey \@istinctive features when compared with tradisibn
construction methods. Building maintenance is ugualminor, short-term, discontinuous process, Whie
mostly performed manually. Consequently, buildimgd aefurbishment are the first among the brancHes o
industry noted for the use of manual labour. Fas tieason, building maintenance and refurbishmeet a
considered to be more cumbersome and requires vgothat are less exposed than new constructionexsrk
Therefore, more qualified workers are not attrattgdt.
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Maintenance can take many forms, and may havengotitcomes. A lack of maintenance can take maaysye
to have any obvious effects e.g. leaking roof gsitevhereas a badly maintained car will tend towshup
problems far more quickly.

Building maintenance also tends to be relativelyessive and can often cause disruption to the @eugmf the
building. Maintenance can be planned, responsivadhoc. The maintenance of building is seen as an
undesirable but unavoidable expense in return wesin tenants should pay as at when due. Expensaseéd in
maintaining the building is not desired by the owrighis has brought about the undesirable sightsn&&mpt,
dilapidated looking, aesthetically unpleasing haiddin our environment. Even some institutionsesrhing, be

it primary, secondary or tertiary are not left ofitl these are precipitated by the non-availabiliybuilding
codes, non involvement of maintenance specialtstseabrief and design stages, non-availabilitynafintenance
standards.

Standards are essential for the effective solutoymulation and execution of any maintenance politle
standards set the quality of quality maintenancgiired. The standards relate to the finance availahd the
level of performance required of the system. Thend#rds have to be set by the agency that hasrayttm
decide to an acceptable level of maintenance. latioa to other objectives and performance, staiglaare
particularly difficult to quantify. It is much mowdifficult to isolate.
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