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Abstract: - The rate of construction project accomplishment is weak because of the rapid increasing rote of
major defects in building as a result of poor quality materinls and workmanship which has been identified as the
major cause of defects in Nigerian construction projects. This necessitated the examination of problem of poor
workmanship as a major cause of building defects, This was achieved by examining the fzctors leading to poor
workmanship quality in public building projects. Data were sourced on public building projecis whese contracts
have been executed from practitioners in the construcion industry in Minna, Nigeria through the use of
questionnuires. The analysis of data was carried out using mean item score and correlation analysis Fight
factors werz identified as factors which contribute to poor quality workmanship out of which limited cost or
peor tunding of public building projects was the major factor that causes poor workmanship gquality, while
proper construction management and strict supervision were found to be the most effective solutions for solving
the problem of poor quality workmanship. Recommendations from the study included that proper construction
management and strict supervision are required during project execution,

Key Words: - Building defect, Poor workmanship, Public buildings

L INTRODUCTION
1.1 Background of the Study

Accarding to Kheni et al'"! (2008) the construction industry plays a significant role in the economy of
developing countries In the same vein, Ibironke! (2003) and Shiu & Shehu!” (2010) reported that the
construction industry is very important in the economic development of any nation, especially in an expanding
economy like Nigeria. Okeola'! (2009) added that ol least 50% of the investment in various development pluns
is primarily in construction and the industry is the next employer of labour after agriculture in underdeveloped
countries. The construction industry is still seen as one of the most dangerous industries due to the number of
accidents recorded yearly (Juselskis & Suazol, 1994) Lingard & Rowlinson!®! (1994) and Spillane et all’]
(2011) reported thot the construction industry in most developing and developed countries have been adjudged
to be performing very budly in the area of safety by international stundards. Omran ct al.™ (2010) added that the
construction industry is characterised as one with a poor sulety culture globally. A very scrious sofety problem
facing Nigesia s the problem of defeet in building as a result of poor quality materials and workmanship which
leads to fatal site accidents due 1o building collupsc.

Poor quality in construction projects s u common phenomenon in the world. Many disputes happened
among clients, house owners and partics involved in construction (especially contractors) on construction
defects cases. According 1o Baiden & Tuuli™ (2004), Vhifects and variations in construction products from
standards is persistently a problem of concern in the consiruction industry in Ghara . Defects in constriction
project could also be seen as incomplianee or lack of canformity with contract ogreement which include;
warking drowing, specification, quality of workmanship, and anv-other condition not expressly stuted such as
“durability, aesthetic, performance or design”. The problem of defective construction witnessed in the
construction sector was tackled by the introduction of “Quality Assurance (QA) techniques™ which was inaiated
by other industries, however, (he technigue is still being improved on to be suitable in the construction
ﬂullpuhic‘r.

Kazaz & Rirgonul™ (2005) stuted that the satisfoction of quality level in the construction projects has
ol been aehieved and s a serious problem in Turkey. Abdul Razak er ol (2010) stated thar quulity of the

rtin consruction progects in Mulaysiv does not always meer sansfaction. Nevertheless, Wai Kiong & Sui
1 02005) found oul that the majority of human crrors arise as a result of “forgeifulness and carele o v
vt Ml were due 1o inadequate knowledge while the least eror anses from the willingness of 1he

0 Page
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Appratsal Of Building Defects Due To Poor Workmanship In Public Building Projects In Minnu

contractor. Wai-Kiong & Sui Pheng''™ (2005) funher claimed that the ubseace of incentive is the key factor

affecting workmanship qualiy and also that the incidence of nsk result ta the oceurrence of defects In genernl,
defects are considerad to anise as a result of “lack of knowledge, lack of information or lack of motivation
while “Carelessness™ was claimed to be the most significant cause

Defects in building can therefore arise from elther or a combination of the occurrence of following
situation, error in design by the Architeet, flaws from the manufacturer, defects in materials, wrong use or
mappropriate installation of cquipments, and inconfermity to specification by the contractor, amaong others
General forms of defects in construction includes either or a combination of the following, defects in structure
giving rise to cracks or collapse; defects or faults in clectncal and plumbing installations: inadequacy of drains
for proper disposal; insufficient provision for ventilation, poor cooling and/or heuting system, poor sound
msulation system, and insufficient fire prevention or protection mechanism. In additian, defects in huilding may
also be as a result of the following; fungus, termite, or vermin infection, fungus, wood rot, mould, and dry rot.
Damages as a result of earth settlement or lind movement inay also result to defect to building. Ascertainment
of defects in building can only be done by an expent. such as architect or engineer, who by trwining and
experience will be able 1o confirm the causes of the problem, cither resulting from poor design, low quality of
matenzl or poor warkmanship,

According to Abdul Rehman er /! (1996), workmanship was classificd as one of the mast frequent
non-conformance on construction site and therefore through literatures, eight variables that related (o the causes
of poar guality of workmanship in construction projects had been found out. These are:

1. Poor project management
ii. Complicated role of subcontractor
1 Lack of experience and competency of labours
iv. Language barrier to communication and lack of communication
v. Unsuitable construction equipments
Vi. Poor weathe condinion
vi.  Limited ome
viii.  Limited cost

1.2 Statement of Problem

The rate of canstruction project accomplishment is weak because of the rupid increasing rate of major
defects in building s u result of poor quality materials and warkmanship which has been identified as the major
cause of defects in construction projects (Abdulrazak et al''”, 2010), In the same vein, Abdul Rahman et ol.!'
(2006) siated that the causes of defects in constructian are varied and ot times cannot be easily establshed due
to their nature which could be independent or combined occurrance (e interrelated pasons or groups). It is
agamst this backdrop thai this research was carried out to examine the problem of poor workmanship us u cause
of building defect. with the intent to profier suitable solutions to the problem.

1.3 Research Questions:
In order 1o study the problem identified, the following questions have been stated for the study:
i Whar are the common defects in building construction?
i What are the factors leading to poor quality workmanship in public buildings?
1. Whar are the solutions 1o these problems of poor quality workmanship?
iv.  What is the relationship berween preventive defect measures identitied and the couses of defect due to

poor quality workmanship?

1.4 Aim and Objectives: . . .
The aim of this research is (o examine the problem of poor warkmanship quality as o cause of building

defect with a view of proffering solutions to minimize these problems. The following objectives were set out in

orda to udhieve the aim: o .
i Toexamine the common defects in building consaruction, .
To examine the fectars leading to poor workmanship quahity in public building projects.

To idennify possy le m C ) preventmununize pr whlems

d ik CASUres (o p nimize these pre

)y determane the relat st p hetween l"C\‘L’lIII\L‘ detect me o dentified und the causes of defect due
Te 44 th lation fet measu i .

to poor qualiny mufl.mnnship.

5 Need for the Study: ) ) ) - —
e Vst public buildings in Minna, Niger Swic are faced with problems of defects such as “crac %
; s 1 1 eas/ t M WrOSIOn,
i n:u-_niun scalamt  failures, efflorescence, nising  daimpness'wala |ou‘|'\‘."1f Ao .:;,;: !
Slapung giscal Tat . X X X 3 X 1 :
= ;. i Nection, tleplaster delaminating™ which haye resulted due 1o poor building mute
Duck g dctiection, !
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weorkmanship, According to Dimuna''™ (2010), the rising incidents of building collapse are due tn < widard

huilding matenials and mcompetent professionals in construction sctvitics, These problems have contrbued
sethacks in the construction industry in Minno environs. Most of the authors only discovered thar the mayer
problem of defocts 15 due 1o poor workmanship quulity bul have nor carried oul en in-depth <tudy of this
problem  Henee 1 hecomes necessary 10 carry out @ resesrch that would exumine problem of poor quality
workmanship ernically in order to help in contnbuning for providing solutions to the problem faced by
workmanship in public buildings using Minna, Niger State of Nigeria as a case study 50 85 10 improve the
quality of the public building construction project in the environ,

I METHODOLOGY

This rescarch work considered causes of building defect in public buildings within Minma, Niger States
n some ministmies, schools, housing estates, hospitals and other public buildings for the anslysic. The study
mvolved wide ranging review of literature related 1o the theme of the study. The source of dara collection for
this research was through administrasion of questionnaire in the study arca. Due 10 the time allocation for this
rescarch waork, other arcas in Niger State were not considered since the Stte is large. Sampling size of ane
hundred (100) penple was targeted bosed on the central limit theorem which states that as the size of sample
approaches the distribution of thar sample assumes o nomal or symmetricel distribution upen which
generalisation of indings is possible. Random sampling rechnique was adopted for selecting respondent from
the population comprising of professionals in the built environment bath in the consulting und contracting
organisation us well as tenaris.

Tables, pie chan and bar graphs were employed for data presentations. The anelysis of the collected
data was carried out using the following descriptive and analytical scientific methods; mean item score and
correfation analvsiz Mean ltem score was used 1o rank, in order of impartance, csuses of poor workmanship.
The camrelaton analysis was used to determine the relationship between preventive defect measures idntified
and cuses of defects due to poor workmanship quality. Allecation of questionnaires and rate of retum are
presented in TABLE | below:

Table I: Respondent based on Profession

Job Title Questionnaire Return Frequency Return Percentage
Builder 20 20 20%

Engineer 20 20 20%

Architect 20 20 20%

Quantiry Surveyor 20 20 20%

Estate Survevor 20 20 20%

Total 100 100 100%

Source: Field Survey, 2013

TABLE 1 gives information on how distributed questionnaires were being attended to funcrionalise the
appraisal of bulding defect due to poor warkmanship in public building in Minna, Niger Swie. Hundred
questionnaires were distnbuted and thus representing 100 parcent of retumead questionnaires

I DATA ANALYSIS AND DISCUSSION OF RESULTS
3.1 Results of Common Building Defects in Minna
The vanous standards of the quality of buildings provided in Minna as opined by the respondents are presented
n Fig. | below

[aa

- e e Rate (W)

nire ™ LRI
Flgure 4 1. Bar Chart shawing Bullding Qrualityg rov M

: 12 Page
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Pigure 1. B Chart showing Building Quidity in Mingg
The trequencies of occurrence of the identified common defects in buildings us apined by the respondents e
presentend in Fig 2 helow

L Cracking L Ovepitating W Damipivess Iv. rocl dclocus
- Frequency of
Respoandonis
Aprecment
Fig 4.2: Bar Chart Showing Common Building Delects

Figurc 2' Dar Chant showing Common Building Defects

TABLE 2 presents the common defects identified in building construction in wccordance to respondents’
opinion in the study.
Table 2: The Cammon Defects in Building Construction

Questions Agree Ranking
i Cracking 39 |
i Dilapidaring 29 2
i Dampness 17 3
v roof defects 15 4
Total 100
Source: Field Study. 2013

In testing for Research Question | for quality and common building defects, most public buildings in
Minna were ranked 10 have quality within range: very adequate, 3%: adequate, 35%,; fairly adequare, 32°%5; and
poor quality of building rated 28%. This implies that most public buildings in Minna are fairly constructed and
executed based on quality ut 35% majority epinion as in Fig. 1. The defect in most public buildings have
highest ranking of 39%% for cracking, 29% dilapidming, 17% dampness while the reof defects was Just 15% as in
Fig. 2.
“ For normal distnbution standardisation, mean value was obtained for the rescarch question. TABLE 2
shows that cracking was ranked first (most important), dilopidating ranked second, d p ranked third and
roof defects runked fourth (Jeast important).

3.2 Results of Factors Leading 10 Poor Workmanship Quality in Minna W
The faciors identified 10 be responsible lor poor quality workmanship in public buildings in the study are

presented and ranked in order of importance in TABLE 3,

Table X Ranking of Factors that lead 10 Poor Quality Workmauship

Questions NMean Rauk
Psar pre 221 management 24 7
Ceompi-cated 1o/ af subcentractor 203 8
Lack of sxperience and conipetency ;
of lakcurers o7 3
—anguage harrier IS communcaen 387 3
and Jalk of torupunicatcn -8 3
Unsutab e tonsreiton equipment 368 _ 2
Socr teather condition 282 >
ot ki 273 §
e Y] |
+d Study, 2013
33 Page
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For Rescarch Question 1 “actor feading w poor qualitn sworkmanshin in Fubic .- o

shows that limited cost or fund was the major foctor and ranked 1™ Unsuitble CONSIMUCH 0N CouTITa; xus
second on the list [hird runking was allocated 1o lack of experiance and competency of ishearer L spuxse
barrier 1o communication und lack of commumaanon was ranked fourth 14 Poor weather condinar s ramked
fifth (£); himited time was ranked sisth (6) poor projec management was ranked sevemin T e

complicated role of subcontractors was the least to be considered with a ranking of ~§"

S paints

3.3 Results of the Ranking of 1dentified Solutions 1o Poor Workmanship Quality in Minna
The solutions proflered to the problems of poor quality workmanshi

respondents” opinions are presented in TABLE 4.

Un the averzee, i
factors n research question 1 were fairly important problems facing poor workmanship with & score of 3

P in public buildings i the study &y the

Table 4: Ranking of Solutions 10 the Problems of Poor Quality W orkmanship

Questions Mean Raok
Stict Supervizion 330 5
Traming and Educauen 4.60 2
Proper Communication 4.13 3
AmMong putss involved

Preper Coustructon <63 i
Management

Proper manpower 440 <
Management

Proper Design 4.4 3
Total 4.288

Scur:ze: Field Study, 2013

TABLE 4 shows ranking of rescarch question |1l “solution to the problems of nwe susis
workmanship in public buildings”. In solving these problems, proper construction manzecmant WS ranked I3
(most imponant/cifective solution), the most necessary. Training and educanion rinhed secnd wrone s =
were ranked (hird, proper manpower management ranked fourth, proper communication ATDE PITDS Svohvad
ranked fifih and stnct supervision was runked sixth (Jeast for solving the problen). It mesns ce avezze csing
these solutions for solving the problem on rescarch question 11 would be imporiant which with & soore of < o

of 5 points.

3.4 Results of the Relationship between Poor Workmunship Quality and Recommended Solutions
TABLE § shows significant difference or relationship that could be obtanad hetween factors thas aonTidaie 1o
warkmanship and solution

Fable S: Difference berween Contributing Factor und Solution

Questions Strict Frnining Proper Proper Proper Proper

supervisio  and COMMUNICRE  construction manpower dexivs
n educution fon  among  management mansgement
parties
involve
Poor project 1.09 219 1.72 24 1.9 203
Muanagement
Complicated 145 2.55 2.08 2.60 255 239
role
of subconlractor
| ek of 043 1.53 .06 1.53 133 37

Paperience

el & (e petency

WwWW.osren org




ol lobours

Language 0.63 173 1.26 178 1.53 1.57
barmier

o communication

and luck of

communication

Unsuitable -0.18 092 045 0.97 0.72 0.76
construction .
equipment

Poor weather 0.68 1.78 1.31 1.83 1.58 1.62
Condition '
Limited time 0.75 1.85 1.38 1.9 1.65 1.69
Limired cost -0.75 035 -0.12 04 0.15 019

Source: Field Study, 2013

i\ measurement Pscd 1o express the degree of association between x and y is the Correlation coefTicient (R).
In Table 6 1he contribuling fuctor of TABLE § were comeluted towards cach other as obtained in the study.
Table 6: Squared of Difference herween contributing factor and solution i

Quesnions Strict Training Proper Praper Proper Proper
supervisio  and communic  construction munpower design
n education ation management management
amaong
parties
involve
Poar project 1.1881 4.7961 2.9584 3.0176 3.9601 41209
Munagement
Complicated 21025 6.5025 43264 6.76 5.5225 5712
role of subcontractor
Lack of 0.1849 23409 1.1236 24964 1.7689 1.8769
Experience and competency of labours
Languege 0.3969 2.9929 1.5876 31684 23409 24649

barmier 1o communication
and lack of communication

Unsuitable 0.0324 0.8464 02025 0.9409 03184 0577
construction equipment

Poor weather 04624 31684 1.7161 13489 24964 20244
condition

Limited bme 0.5625 3.4225 1 2044 ol 27228 28561
Limied cost 0.5625 0.1225 00144 0.6 0.0225 0.a3s61
Total 5.4922 24192 11,813 25,502 19352 20.269
Correlation 0.935 0.712 0.835 0.696 0770 0.7387

In this section, the relationsdip between poor workmanship qualiny and solution recommended has
been carmied out as presented in TABLES 5 und 6 and this answered the research question 1Y, From Table 4.6,
it was revedled that stnet supervision 1s the most and highly required measure for solving the problem and with
correlanion coctficient of 0935, Proper communication among involved panics has 0835 corelations. Proper
manpower management hus 0,77, while proper design has O0.7587 correlutions. ]'lninin$ and educarion has
0712 correlations while proper construction managermnent hus 0.696 corrcluions. The solutions provided for the
problems are usable and suitable due to high average correlation condition of 0,999 for sohang the problem

(A CONCLUSIONS )

Fivht factors were identified to be responsible for poor workmanship guality und proper measures lu:_

ng the problem were equally adentified. These factors we poor management, complicated role ol
5 Page
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swibcomt aator ek of expenence and competency of lnbours, lunguoge burrier 10 communication and lock of
comunication, wnsintable construetion cyuipments poor weather condition, limited tme and cost
From the above it was coneluded thut

(1]

(2]
[3]

[4]

(51

(6]

(7]

18]

[9]
(0]
(1

[12]

Proper commumication 15 0 necessary ool in building construction ndustry 1o provide communication
between supervisars and construction: lubours, proper communication and teamwark wre aleo necessary
Ml\\l'l:n contmctors "ln" \'ll"'ﬂ"'ml‘ll"’;.

l\.‘nfmml cost on fund for the public boilding projects was the major factor thot causes poor workmanship in
Minnu.

it All these factors identificd are fairly important (o be the only problem facing poor workmunship in Minna.

Idenufied solutions to the problems are important based on the study with score of 4 out of § points and
these are strict supervision, trining and ¢ducation, proper communication among partics involved
construction: management and manpower manogement und quality with streng and positive corrdnlior;
teorrelanon coefticient of 0 994),

Out of these solutions, strict supervision is highly required for solving the problem of poor quality
woarkmunship in Minna.

V. RECOMMENDATIONS
To improve the quality of public building in Minna, appropriate funding of project must be provided.
Proper construction mansgament is required during exceution of the project
Strict supervision of building projects must be provided
Ta imprave the productivity of building construction workers; building training and education would be
nevessary.
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APPENDICES

APPENDIN A: Covering Letter
Department Of Quuntity Surveying Federnl University Of Technology, Minna Niger State.

Quantity Survey
Dear SirriMa

This questionnaire 1s part of an academic research which is to be used 1o develop an anticle (o be presented in an
international conterence. It s designed 10 appraise the building defects due to poor werkmanship in public
buildings in Minna, Niger State, Nigeri,

While appreciating your busy schedule, your participation in the survey is crucial 1o the success of this research.
The informanion you provide will be kept with utmost-confidentiality and sholl be used strictly for scademic
purposes.

Yours sincerely

Researchers.
APPENDIN B: Questionnaire
Questionaire Survey On
Appraisal Of Building Defects Due To Poor Workmnmhhp In Public Buildings In Minna, Niger Stare:
ON A General Informatio| 1o o { &
Please choose from among the options supphcd for cach af the following and place o tick () in front of any of
the alphabet lentars that express your choice.
RESPONDENTS” INFORMATION MANAGERS. PROFESSIONALS SUPERVISORY STAFF

Name of R:spordenu {OPHORAL) o G e R A R e i e
2, Aze
(2) Less than 30wrs (b) 30yrs = 40yrs
(b) (c) 40yrs - SOyrs (d) More than 50yrs
Sex
(i) Male
(b) Female
4 What 15 your professional designation
(3) Builder (b} Engineer (¢) Architeet (d) Quantity Surveyor () Estate Surveyor)
S. Total length of services
(a) Less than Syrs  (b) Gyrs = 10yrs (€) 1hyrs = 20y7s () More thun 20yrs
6. Gruade leve!
(a) Juror salfiGL 1 = 6) (h) Middle level (GL 7- 1) (¢) Sener stafl (GL 12 =15)
7. What kind of building do you vccupy?
(a) Bungalow th) Duplex () Stomey bunlding () Shyseraper - (¢) Other
i How will you deseribe the condition of your bulding?
(a) Girosaly adequate (hy Fairly Adequate () Adegunte () Vary Adequane
9 Whint s condition ol your wall”

(w) Sound/intact (h) Cracking (o) Dilupiddating () Dilapicated

1N What"s the condinon ol yonr rool?

(a) Sound/intact (b) Leaking (¢) Supping () Dilapidating
I e there o complete conceptual, plan Tor housing development in Minnn?
Y] Yis (h) No

SLOTION 13 RESPONSE FROM THE RESPONDENTS
Phis cptestionnarre s prepared o be distributed 1o correspondences in constraction industry and residents af the
S e viesw sesston will alan be conducted o contructors und consultants in seder 1o obtaimn

Pl eaperiences fosoane related study. In the guestionnires. some scales are provided i order

Lot rank answers trom the respondents. The deseriptivns of the scales are os tullows

— -
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Viery | ot hipwartant
| cant Togmetont
Faredn Tinpertant
Tenpewnant

Fhghly Do pestant

Plesse bindly express the level of your disugreement with each statement by placing o tick ()

appropoate bos from number 1105 using scale provided in coch dimension below

Very Least Important. 2= Least Important. 3= Fairly Important. 4= Important. § = Highly Imponant.

‘[’Qt FSTIONS

[ ! Pour project

management

Comphicated role of

subcontractor

k) Lack of expernionce

and competency of

labour

4 Language barrier 1o

communication and

lack of

COmmunicaton

5 Unsutiable

construction

cyuipmont's

L Poor weather
condition

7 ' Limited time

'8 ' Limited crmt

[

Plezse kindly express the level of vour disagreement with exch statement by placing a tick () in the appropriste
box from number | 1o 3 using the scale provided in each dimension below.

Very Least Important. 2= Least Important 3= Fairly Important. 4= Imponant. 3= Highly Important
J Strict supervision |
2 Tranmg and

educalion
3 Pruper

COmimunication

Binng partics

vl ved
ki Proper wamstruchion

manspement
5 Proper  manpower

| (munsgament | 1
[ Proper design
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