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Chapter One

Relationship Between Building Design Deficiency and Post-Occupational
Maintenance Cost in Selected Public Buildings inEnugu Metropolis

Chukwu, C.
Introduction

H:
ousing is one of the basic needs of people in all civilized societies. The

provision of housing for people has multiple dimensions. Such as political,

Leconomic, social, psychological and ethical. This is why modern political

gOvernance in both development and developing countries have made housing
provision a cardinal point of political governance and mandate. Given the past

growth in the population and urbanization in developing countries, provision of
housing is continuously a pressing challenge.People need houses. Nigeria has a

population of 170million people.This population is growing at3.5% per annum. This

can give an idea of the number ofpeople thatneed housing. Various federaland state

administrationhad tried to provide housing through various housing Estate. The
speed of the need for houses has driven the speed of provision of houses for the
growing people.This has increasedthespeed of home design by architects, engineers
and draftsmen. Indeed,thereis multiple speed in material selection and production,
house constructionand house maintenance. These systems of level speed result in
gapsinspecified codes of house provision.Given the low regulatoryand supervisory
management of the housing provision sector, there are evidences of design
deficiencies in houses constructedand delivered to needy house buyers and house
owners who are often in ahurry to pack-in.

Such house buyers and owners are not prepared to identify design deficiencies,
construction deficiencies, material selection deficierncies, sub-surface deficiencies,

post-occupational maintenance costs, main fabric deficiencies, internal finishers'
deficiencies. Soon after occupation (post-occupationalstage)the design deficiencies
begin to bear their costly facesin the formsofrain water penetrationof the walls, poor
rain water discharges, improper materialselection stagnant water formations,poor
access for people and materialsfor maintenance, paint decay, cracks in the walls,
dampness of the walls, inadequate structural support and unstable foundations post
occupational stakeholders complaints begin to flow in. Post-occupational
maintenance begins to rise. Health and life-threatening signs begin to occur. This
scenario justifies the study on the effect of house design deficiencies on post
occupational maintenance costs. The assumption is that reducing house design
deficiencies willreduce post occupationalmaintenance costs, increasehouse buyeror
owner satisfaction, and reduce the incidence of collapsed building or voluntary
demolition of houses asresult of confirmed design deficiencies.

Many authors,analystsand practitioner in building construction design and post
oCcupational maintenance management have emphasized the implicationsof build
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construction
and maintenance

deficiencies through the
horror of

collapsed

buildings
which were traced to design deficiency. In December 10, 2016 a church

design,

building collapsedin Uyo,thecapital
of Akwa-Ibom state of

Nigeria.Thatincident

killed60 people. In September 12th, 2014
the Synagogue building Collapsed

trapping,

300peopleand killing over 116
people.

In]uly18, 2006,
28 people losttheir

lives when a 4-storey building went down due to

faulty construction
(Oloyede,2010).

Indeed, building design is the starting point of

quality housing delivery to purchases
and owners. In the same thinking

building

design deficiency
cost cuts across all stages

of f building project. In this study the focus

is mainly on housing
design deficiency

and the effect on
post-oCcupational

maintenance
costs. This permits

the researcher to examine the link
between the

dependent änd
independent variable.

For instance,'what is the effect of
structural

ational reconstruction by the house purchaser or

support deficiency
on post-occupat

own?" what is the effect of building
foundation deficiency on building crack

maintenance costs in public building. Ihe aim of this study is to examine

relationship between building designdeticiencies
and post-occupationalmaintenane

cost in public building in Enugu Metropolis.

Literature Review

Brief Historical Presentation
of PublicBuilding

Public buildings in Enugu Metropolis can be traced to the early days of Enugu

Metropolis in 1909when AlbertKitzon led a team Europeans to Enugu.Thereupon in

1917, Enugu was given the status of an urban center to cater for employees of the

newly discovered coal industry in Enugu. Sir Frederic Lugard supported the

development triggered off theconstruction
ofhousesforhuman and corporate needs.

John Holt Kingsway stores, UACand colonial offices all started the history of public

buildings in Enugu Metropolis.

After the attainmentof independence in 1960, Enugu became the capital of Eastern

Region of Nigeria. This status triggered off more needs for public buildings.

Thereupon publicbuilding like AfricanContinental Bank Tower of 4 storeybuilding,

University of Nigeria Enugu Campus, University of Nigeria Teaching Hospital.,

Akanu Ibiam International Airport,FederalGovernment College,Enugu, Enugu State

Universityof Science and Technology, Institute of Management and Technology.

Enugu, Federal School of Dental Technology, Nnamdi Azikiwe Stadium, Queens

School.Thereafterthe phenomenon of public buildings evolved intopublic housing

Estates such as Artisan Estate, Trans-Ekulu Housing Estate, Government reserved

Estate, Ebeano Housing Estate, Riverside Housing Estate, Abakpa Nike housing

Estate, Real Estate Uwani,Government House Estate, Harmony Estate, Fidelity

Estate, Network Estate, Lakeside Estate, TrinityEstate, Victory Estate, Liberty Estate,

etc. these Estates were sponsored by Enugu StateHousing Development Corporadou

(ESHDC 2013).
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The building designsin these Estates are different. Similarly, their design deficiencies

are different. In the same thinking their post-occupationalmaintenance costs are

different. The effect of the building design deficiencies on post-occupational

maintenance cost are different.

Building Design Deficiency

According to Chola,Ishakand Ramly (2007), buildingdesign deficiency occurswhen
architects, engineers, draughts people,masons etc do not respectspecified or defined

codes or quality standards of specific design projects indeed it is designing building

structure outside specified codes.Such design defects give building users negative

perceptionof home utility and suitability (Eziyi OffiaIbem et al 2013).Such negative

perception creates low user design satisfaction. Examples of building design

deficiencies are inadequate structural support, designing building on rocky ground
which encourage unstable foundations, low integration of user-occupier needs

expectation, low integration of weather and climatic conditions resultingin building

exposure to poor rain discharge,poor rain run offs,poor shade from the hot rays of
thesun,designingbuildingwith difficult accessforhuman and equipment accessand
mobility,designingbuilding that encourage heat producing materials in already hot
building location, designingbuildings without complete and accurate drawing and
documentation.

Components of Building Design Deficiency

According to Ramly (2006), Ishak,Chohan and Ramly (2007:pp 115 - 124)identifyfour sectors of building design deficiency. There is the main fabricwhich involveswalls, floors, roof and windows, internal finisheswhich include; ceiling and wallfinishes,specialdesign features involving specialair vent, decorative support. Thefourth is cleaningand housekeeping (post-occupationalmaintenance). Mostof theseworks arenot direct on maintenance costbut are very strong on the consequences ofdesign deficiencies.

Major Causes of Building Design Deficiency

According to Ishak,Chohan and Ramly (2017:pp 115 - 124) the causes of buildingdesign deficiencycan bemany and valid.Someof thecauses areinadequate detailing,poor thermal expansion consideration,poor access for human and equipmentmobility during maintenance resultingin low quality maintenance or outright nonmaintenance which deteriorates further the building, poor integrationof weatherclimatic conditions resulting in poor rain water discharge building costs (Chohan etali (2010)Ede (2010).Oloyede (2010)identifyboth natural andnon-made cause undermade-made causes are design flaws, ageing, material fatigue,extreme operatonalLenvironmental condition.

Yedum, Durodola andAkinjare(2011)found outthat defective design was ranked the
*greatest causesofbuilding collapse inNigeria. The researchersrecommended that
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city planners
should be empowered

by law tomonitor and report any projects �f

temporary
fencing,

excavation
conversion,

alteration
or. addition to existing structures

n building
withintheir

area of watch.
The researchers

agreed that the causes of

frequent building
collapse

are diverse
and go outside the scope of design deficiencies

Consequences
ofBuilding

Design Deficiency

These have been identified
as paint decay crackS

on walls, poor ventilation, poor

selection of materials,
damages

to drain poor access and mobility of human

maintenance
labour and equipment

poor
rain water discharge, pounding and water

logging
ofhousesurroundings

Okpala (1992).

Post-Occupational
Maintenance

Cost

Post-occupational
maintenarnce

is a vital component
of public building life cycle and

user satisfaction
and utility

cycles. Financially
maintenance

cost consunmes about 10%

of the total value of a public building.
The cost is higher

if design deficiencies are

higher. Ishak, Choham and Ramly(2007)
and Sims(2001)

KansaiInternational IAirport

which was opened 1994 has been sinking.
The Kansai International

Airport

Authorities have spent USD 2.1 billion on repairs or maintenance., Maintenance

management
is such cast discipline

that touches on maintenance process review,

maintenance
information

flow, main logistics
and supply chain flow, design of

preventionand
predictive

maintenance.

Building maintenance
can be commercial

public building.
Such maintenance need

repair products. Such repair projects can be back of the home maintenance, ground

and exterior facades, lobbies and common areas,public restrooms, living rooms

replacement cost, cost of maintenance assessment, actual repair cost, preventiye

maintenance cost demolitioncost. According
to Levitt(2011)building

maintenance

cost is a function of usage of the building,the construction, the
design and the

location.

Literature Review

This study is strongly founded on the theories of public building respectfor specified

codes which architects, construction engineers, workmnen and general labour are

bound by professional ethics to respect. The study benefitsfrom thebuildingtheories

ofdesignstagematerial selection stage,main fabricdesign stage,main fabric desig

stage, sub-surfaceproject work, internal finishesbuilding maintenance cost, owie

occupier needs-expectations as inputin building design (Ihak, ChohanRamly
2007),

(Eziyi et al;2003).

The theory of residents' perceptionof the qualityof public housing
hasshown

that

residentsof public building have the capability to hold direpe mind pictures
of

the

suitability of residential buildings. Cases of dissatisfaction trigger
high

post

occupational maintenance cost connected with re-design, reconstruction



inaccessibility and mobility of human brings and material equipment.
(EziviOffialbem et! al 2013),. Ievitt (20 )
ConceptualFramework of the Study

The sfudy foruses Onthe effect of public huilding design deficiencieg �n their prst
murationalmaintenance costs in Fnugu Metropolis. This permits the ragearrher to

define the dependentand independent variables. Inthis studv the dependent variahle
is postrupational maintenance cost (OMC)while the independent variahle is
public building design deficiencies (rBDD)where POMC = post-occupationalmaintenance costs, PBDD =Public building design deficiencies. The next conceptuallevel is to break down the macrO variable of (OMC)and(PBDD) into micro variable
indicatorsthat can generate datafor analysis. Such analy<is sought toestablish any
links between the independent and dependent micro variable indicators. Any
statistical relationship about 50% is considered significant and therefore was
interfered ashaving direct effect on the dependent macro variable.

Independent Variable =PBDD

Independent Variable Indicators

Dependent Variable =POMC&
Dependent Variable Indicators

Independent StructuralSupport

(ISS)
Structural-additionCost (SSAC)

Low integration ofOccupier

needs-expectations (LIONE)
Re-design Cost (rdc)

Weak integration ofweather

climatic conditions (Wiwcc)
RainWaterDischarge Handling

Cost(RWDHC)

Poorhuman and material

equipmentaccess and mobility

(pihmeam)

Maintenancelabour and

equipmentaccess or mobility

cost (mleamc)

Figure 1:Links between the independent and dependent micro variable indicators

Source: Field Survey,2017



The design of this reoearch
is in tr forme The frt fnrmMethod� onis � 3-t_

c\isting
works on the subjet matter

This de<ign
a<«isted in the FnnropH�

understanding
of the variables

of the studs. The erond design was a

questionnaire
asan instrument

for data collec tion.
Indeed. this design incnrpnr�t �

both the theoretical
andempirical designs.

The population
of the study is non-finite.

This permits the use of proportin

determinethesample.
The model accordingto Onwe(1998: pp 19-20). Yamane(IQ

pp 20- 25)Osuala
(1993: pp 41-46), Asika (1991: pp: 20 -25)the model states that.

N Z2Pa

Where:

N Required Sample Size

Z-Statistics

P Proportion of respondentsforyes
in a pilot survey

Proportion of respondentsforNo in a pilot survey

e Maximum level of error at5%

Pilot Survey was carried out to determine Pg proportions. Ten respondents were

asked the question. "Doyou approve the designwork for your house". The finding

showed that 80% answered Nowhile20% answered yes. These data werefed into the

model of proportion.

(1.96)2x 0.2 x 0.8

(0.05)2

N 3.8416 x 0.2 x 0.8

0.0025

0.614656

0.0025

N 246

This sample was distributed to the participating Housing Estates. Table 1

demonstrates the distribution of the sample size. The criteria of distribution are

location and number of houses for Estate.

Tale 1:Distributionof Sample Size

S/NOHousing Estates Noof Sample Assigned Percentage (%�)

1. Artisanquarters 10 4.0

2. Trans-Ekulu 26 11.0
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