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Chapter One

Rel ationship Between Building Design Deficiency and Post - Cccupat i onal
Mai nt enance Cost in Selected Public Buildingsin Enugu met ropol i s

Chukwu, c.
I ntroduction

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

rovi si onof housing for peopl e has nul tipl edi mensi ons. Such as political,

L&cononi ¢, social, psychol ogical and ethical. This is WY nodern political
gOvernance i n both devel opnent and devel opi ng countries have made housi ng
provision a cardinal point of political governance and mandate. G ven the past
grow h in the popul ati on and urbani zationin devel opi ng countries, provision of
housing is continuously a pressingchal | enge. Peopl e need houses. Ni geria has a
popul ation of 17Gillion people. This popul ationis grow ngat 3. 5%per annum This

can gi ve ani deaof the nunber of peopl e t hat need housi ng. Various federaland state
adm nistrationhad tried to pr ovi de housi ng thr ough vari ous housi ng Estate. The
speed of the need for houses has driven the speed of provisionof houses for the

gr owi ng peopl e. Thi s has i ncr easedt hespeed of hOME desi gn bY architects, engineers

and draftsmen. | ndeed, thereis nul ti pl e speed in material selection and producti on,

house const ructi onand house mai nt enance. These systens of level speed result in
gapsinspecified codes of house provisionG venthel owregul at oryand supervi sory
management  of the housing provision sector, there are evidences of desi gn

deficiencies inhouses constructedand delivered to needy house buyers and house
owners WNO areotten inahurry to pack-in.

Such h0u§e buyers and owners are not prepared to identify design deficiencies,
constructi on deficiencies, deficierncies, sub-surface deficiencies,

costs, MAIi N fabric

mat eri al selection
post - occupat i onal mai nt enance

defi ci enci es, internal
defi ci enci es.

finishers'
( Soon after occupati on (post -occupati onalstage) t he desi gn gefi ci enci es
begi n to bear their costly facesin thefornsof rain wat er penetrationof thewalls poor

rain Water djscharges, inproper material selection

: stagnant water fornations, poor
access for peopl e and material sfor mjntenance, paint decay, cracksin the wal | s,

danpness of thewalls, j nadequat e structural support and unst abl e f oundat i ons post
occupational  stakehol ders conplaints begin to flow in. post -occupat i onal
mal nter.1ance begi ns to rise. Health and |tetnreateni ng Signs begin to occur. This
scenario justifies the study ONn the effect of house desi gn deficiencies on post

occupational maintenance costs. The assunption is that reducing house desi gn
deficiencies W | lreduce post occupati onal maintenance costs. iner easehouse buyer or
OWNEer satisfaction, and reduce the incidence of colla

s psed buil di ng or vol unt ar
denol i tionof houses aSresult !

of confirmed design geficiencies.
I\/any aut hors, anal yst sand practitioner in puil ding construction desi gn and post

oCcupational mai ntenance managenent have enphasi zed t he j npl i cati onsof build

1



deficiencies through the

i horr or
n mai nt enance of
desi gn construction and t O design deficiency. |In December 10, 7016 Cgl | apsed
4o which vwere traced Akwa- 1bom state o\ oria That
bui I di ngs i n o t hecapital - Ihat o gent
bui I ding CO!lapsed ' ot 2014t he Synagogue building apsed _
60 people. N Sept enber ’ trappi ng,
killed )

eopl e.
30(peopl eand killing OVer 116 peop
| n] ul y1s, 2006, z People
(d oyede, o
to purchases ¢ o ) ' bui | di ng
a1 stages O t building project. inthis study the¢gcys

the effect on A
desi gn deficiency and post - oCcupat i onal

t he researcher '° exani ne the 1ink poieen t he

1
i wh th f
cost.s. d d vari abl e For i nst ance, at € effect [0} structural
d | ndependent :

dependent an ational reconstruction by the house pur chaser

defi ci ency ON post-occupat
Supe)(-)-rt\/\/nat . fhe effect o bui | di ng
own’s

in public building.

| ost their lives When a 4-storey building went down due o
2010) . I ndeed, building design is the giar¢ing poi Nt of
faulty construction and owners. | N the sane ¢njnki ng
delivery

; housin
quality 9 cuts across

desi gn deficiency

cost

housi ng

f i on
is mai nly This permits

mai nt enance

or
foundation deficiency ON building crack
| he ai m of this study is to examne
mai nt enance costs - B |

bet ween building designdeticiencies

in Enugu Metropolis.

and post - occupat i onal™! Nt enane
rel ationship

cost in public bui | di ng
Literature Review

of PublicBuilding

Brief Hstorical Present ation

an be a e days of Enugu
Publ i bui | dings in Enugu NEHODOHSC n traced to the early Y
ubl 1 C

in
- when Al ber tKitzon!ed @t eamEuropeans to Enugu. Thereupon )
s in 1909 o center to cater for enployees of the

sir Frederic Lugard supported the

sforhuman and corporate needs.
started the history of public

Met r opol i A
1017, Enugu was given the status of an urba

[ in Enugu.
new y discovered coal ! ndustry '" g

devel opnent triggered off t heconstruction of house

John Hol t Ki ngsway stores, UACand colonial offices al
bui I dings in ENUQU Metropolis.

i f Eastern
After theattainmentof independence in 1960, Enugu becanme the caplt)tlgl C; e
This status triggered off nore needs for public buildings.

Region of Meerie Bank Tower of 4 st or eybui | ding,

i i1ding like AfricanContinental
E:ie\,rere:fjn IC:)l:blNli ;Z:IiI:Enr?ugu Canpus, University of Nigeria Teachi n?z HOSpi;aI.,
Akanu | bi aminternational Airport, Federal Gover nment Col | ege, Enugu, TnUhgultate
Uni ver si t yof Sci ence and Technol ogy, Institute Of Na.nage.rre.nt ;tndd. ec nQOJeOegnys.
Enugu, Federal School of Dental Technology, Nnandi Azi ki vve adi um |
School . Ther eaf t ert he phenonenon of public bui | di ngs evol ved Int opubl i ¢c housing
Estates Such as ArtisanEstate, Trans-Ekulu Housi ng Estate, Gover nrrer-1t reserved
Estate. Ebeano Housing Estate, Riverside Housi ng Estate, Abakpa N ke housing
Estate: Real Estate Unani , Gover nment House Estate, Har nony Estate, Fidelity
Estate, Network Estate, Lakeside Estate, TrinityEstate, Victory Estate, Liberty Estate,

etc. these Estates Wer e sponsored by Enugu StateHousi ng Devel oprment Cor por adou
( ESHDC2013).

The builc
are diffe
different

mai nt er
Bui I di n

Accord
archite
codes
struct
perce
perce
defic
whi ¢
expe

expc
t he

not
bui
do

[0



The building desi gnsin these Estates aredifferent. Sinilarly, their design deficiencies
aredifferent. I nthe San®e thinking their post-occupati onal mai ntenance costs are
different. The effect of the building design deficiencies on post-occupati onal
nmai nt enance cost are different.

Bui | di ng Desi gn Defi ci ency

Accor di ngto Chol a, | shakand Ram y (2007), buil di ngdesi gn deficiency occursWwhen
architects, engineers, draughtspeople, masons etc dOnot respect specified or defi ned
codes or quality standardsof specific design projects indeed itis designing building
structure outside specified codes. Such desi gn defects give building users negative
perceptionof home utility and suitability (Eziyi Offial bemet ai 2013). Such negati ve
perception creates | OW user design satisfaction. Exanples of building design
deficiencies areinadequatestructural support, designing buildi ng on rocky ground
whi ch encourage unstable foundations, | ow integrationof user-occupier needs
expectation, |OWintegration of weather and climatic conditionsresultingin building
exposure to poor rain di scharge, poor rainrun offs,poor shade fromthe hot rays of
thesun, desi gni ngbui | di ngwi th difficult accessforhuman and equi pment access and
nmobi I'i ty,desi gni ngbui | di ngthat encourage heat producing materialsin al ready hot

bui I di ngiocation, designingbuildings w thout conplete and accurate dr awi ng and
docunent at i on.

Component s of puj | di ng Desi gn pefi ci ency

According toRamy (2006),

four sectors of puyil di ng desi
wal |'s, fioors,

I shak, Chohan and Ramly (2007: pp 115 - 124) i dentify

gn deficiency. There is themain fabricwhich jnyvol ves
roof and wi ndows, internal fini sheswhi ch include: ceili ng and wal |

finishesspeci al desi gn features i nvol ving speci al air vent decorative support. The

fourthis ¢l eani ngand ;

wor ks ar e not g rict OnhOU_Sekeep' N9 (post-occupational ymintenance). MDSt of t hese
mai nt enance cost but are very strong ON t he

desi gn defi ci enci es. consequences of

MBj or Causes of i | di N9 Desi gn peficiency
Accordi ng

design gefj ci encycan be ManNY and val i d. SO Meof
POOT thermal  expansi on consi derati on, poor
mobi 1ty during ,mint enance resul tingin| ow
mai ntenance whi ch deteriorates further t he b

climatic condi tions resul ting i Npoor rainwate

®!t (2010)Ede (2010).Q oyede (2010) genti fyb

made- made causes are ges; gn flaws, ageing
envi ronnent al

qual ity pgj ntenance or gy ght non
uilding, poor jntegrationof
" discharge puilding costs (Chohan et
Oth natural andnon- made cause ynder
mat eri al i
condi tion. ! fatigue, extrene oper at onal
Yedum
Durodola and ap: :
Akl nJ ar e( 2011)f Ound Outt hat def ecti ve

* t est - design was ranked the
greatest causesof puj | ding col | apsei np geria. The | esear che

I'Srecommended tha



| toDNi t or and report any projects f
enpower ed by a?/\t/ tion ™ addition to existing structures
be alteration
city planners shoul d conver si on, h agreed that the causes o
excavation The researchers _ S
wat ch. e t he scope of desi gn  deficiencies

t enpor ary fenc_l ng. .. area outsid
withintheir ) and 90
are diverse

bui | di ng
bui I di ng

n

col | apse
frequent Def i ci

i I Cl ency
of Buil di ng Design cracks ©ON wal |'s, poor ve
Consequences as paint decay Soor  access and mobility o human
been identified to drain . .
havef material s danages rain water poundi ng and water
o ' poor

t

and equi pnen
mai nt enance | 200U" . pal a(1992).
of house Sur roundi ngs

ventilation, poor

These di schar ge,
sel ection

I oggi ng . Cost
Mai nt enance of public building 'ife cycie and
rost- Creupattondl mai nt enar nce Ps @it COproﬂginEt enancecOSt consunmes about  10%
; Fi nanci al | ;
Post - occupat i onalémd atitity cycl es. TheyCOS'[ is higher if

satisfaction . ildi
of a public Puilding. and Si ms(2001) Kansa

| ue
of t he total va Ran (2007) )

. Choham and y ki The Kansai

hi gher. ! shak, h been SINKinNg. _

O Was  openeg 1994 "% repairs ©f ™intenance.,
i e . usp 2.1 eiior o1 mai nt enance process
have Sspent ~  that touches ©°n _ .
s such cast di sci pl 'n:;ien o foc o chain flow, design «
fl ow,

desi gndeficiencies ae
j I nternational | Ai rport

user
I nternational A rport

Mai nt enance

review,

Aut horities

managenent
nai nt enance i nformation .
mal nt enance.
Such mintenance  need

. nd predictive
preventi 0r1”l publ i ¢ buil ding.
s the home mai nt enance, ground

living roons

) comerci al
Building MBI Ntenance proj ects Can be back
c restroons,

Such repair .

roducts. ubl i

" facades, |obbies and commoN areas: P | repair cost,

mai nt enance assessnent, actua - A
to Levitt (2011) bui | di ng i nt enance

Accordi ng _
and tne
g, the construction, the design

can be

repair
preventiye

and exterior
t cost, cost of

@ cost denol i ti oncost.
usage of the buildin

repl acenen
mai nt enanc

is a function Of

cost

l ocati on.

Literature Review
etheories of pUbl ic bui | di ng respectfor speci fied

. th
This studyis strongly founded on | abour are
codes Whi ch architects, construction engi neers, Workmmen and gene-ral.
bound DY professional ethics to respect. The st udy benef i tsfromt hebut [ di ngtreeres
. . . i ic desi
of desi gnstagemterial selection stage, main fabricdesign stage, MaIN fabric o

work, internal finishesbuilding NMaintenance cost. owe
2007),

stage, sub-surfaceproject
occupi er needs-expectations  as i nputin building design (Ihak, ChohanRanl y
(Eziyi et al; 2003).
t hat
Thetheory of residents’ perceptionof the qualityof public housing . the
resi dent sof public buil ding havet he capability to hold direpe nind pictures post
. hi gh
bui I di ngs. Cases  of di ssatisfaction trigger g

suitability of residential
reconstruction

occupational maintenance cost connected with re-design,



inaccessibility @Nd  mobility  of
revitt (20

(EziviOfialbem et!al 2013), .
Concept ualFr anmewor k of t he St udy

The sfudy foruses Onthe effect of public huilding design deficiencieg N their pr st
Fnugu wetropolis. This pernitsthe ragearrher to

Inthis studv the dependent variahle
) whil e the jndependent varianie s

Suman brings and material  equi pnent.

nurational ppi nt enance costs in
define the dependentand i ndependent variables.

is postrupational pgjntenance cost
public building design deficiencies (r BDD) where POMC = post - occupat i onal

nai nt-enance costs, PBDD =publ i ¢ bui | di ngdesi gn gefi ci enci es. The next concept ual
level is tobreak dOWN the macr Ovari abl e of ( C]\/C) and( PBDD) into mi cro variable

I.ndl catorsthat can generate datafor anaiysis. SUCH anal y<is sought tOestablish any
links between the jndependent and dependent micro variable jndicators. Any
statistical relationship about 50% is considered s gnificant and therefore WAS

interfered @Shaving direct effect ON the dependent macro variable.

Vari abl e :POVC&

Dependent  Vari abl e | ndicators

vari abl e —PBDD Dependent

| ndependent

I ndependent Vari abl e | ndicators

Structural - addi ti onCost ( SSAC)

I ndependent  Structural Support

=)

LOW i nt egrati on of cccupi er Re-design Cost (rdc)

needs-expectations (LI ONE)

Rai nV\t er pj schar ge Handl i ng

Wak integration of weat her
climtic conditions (W wcc) Cost ( RV\DHC)

Mai nt enance| abour and

Poor human and materi al
equi prment access Or nobility

equi pment access and nobility
cost (M eant)

(pi hmream
indicators

Figure 1:Links between the j ndependent and dependent micro variable

Source: Field Survey, 2017
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I\/bt hOd ' t r forme The fl’t fnrm OnIS (he -
' this recearch 151" . de<ign a<cisted !N Fnnr opH
The design ©°f tN's i matter THis g as a
the Subj et e d design

c\istin wor ks on of t he st uds. The €ron . . .

o f the variables . | ndeed this designincnrpnrt

i ° tion. I Naeed.
under st andi ng for data collec
as an instrunent

questionnaire desi gns.

both the theoretical andenpiri cal

t he use °f proportin
9- 20). Yamane(lQ

st at s that.

A This permts
: the study's non-finite. 1
! ’ i Onwe(1998: PP
det ¢ po'pue?tf;:gaﬁpl e. The nodel according'® “MET 25) t he model
’ Ze(;mZnS)C)sual 4(1993: PP 41~ 46), Asi ka (1991: PP:
pp £v- -

N Z2Pa
Wer e: _
N Requi red Sanpl e Si ze

Z—Statistics

of respondent sfor yesin apilot SUTVEy

P Proportion
i i surve
Proportion of Fe€spondent sf %rNO'n a pilot y
e VBxXi mum !evel of error at 0

i ne Pg proportions. Ten respondents Were

e desi gnwor k for your house". The finding
These datawer efedinto the

Pilot Survey Was carried out to deter

R n h
asked the question. " Doyou approvet
showed that 80%answer ed NO whi | e20%answer ed Yes.

nodel of proportion.

(1.96)2X 0.2X 0.8

(0.05)2
N 3.8416 X 0.2 x 0.8
0.0025
0. 614656
0. 0025

N 246

This sanple WaS distributed to the participating
denonstrates the distribution of the sanple size. The criteria of distribution

location and number of houses for Estate.

Housi ng Estates. Table .
are

Tal e 1:Distributionof Sanpl e Si ze

S/ NOHousi ng Estates Noof Sanmpl e Assigned  Percentage
1. Artisanquarters 10 4.0
2. Trans- Ekul u 26 11.0



