JOURNAL 9



journal sapub org/ijcem

ISSN 2326 1080
volume 4 « Number 1 ¢ April 2015

Idinke, 0o B Shittu, A AL and Oke, AL AL

f ‘ ‘ I “nnm.v.nnnm

International Journal of
Construction Engineering
and Management

oy
Ghea)




lnterna(imlalv.lour,na! of
Construction Engineering
and Management

Call for Papers

International Journa]l of Construction Engineering und Management in o peer- SETET
reviewed international journal which offers wide ranging ond comprehennive B
coverage of ull facets of construction engineering und project manugement, It aims I
to advance the science of construction enginecring, hurmonize construction
practices with design theories, and further education and rescure h in construction
engineering and management international Journal of
your papers (o us, Your papers will be published as Construction Engineering

and Managemaent

We welcome you to submit

soon as possible

Subject Areas

« Construction Matenal Handling * Quality Control
« Labor Productivity

« Equipment
« Production Planning * Inspection
« Specifications « Contract Administration
+ Construction Management Journal Website

* Scheduling

* Estimating + Computer Applications

. 113
* Cost Control « Environmental Concerns hutp://journal.sapub.org/ijcen

. Contact Us
Editorial Board

Md. Abdu! Mannsn Universiti Malaysin Subah, Malaysia cduor@sapub.org
Eziyi Offiz Ibem College of Science & Technology, Covenant University Nigeria p-ISSN: 2326- 1080
Messaoud Saidani the [nstitution of Structural Engineers, UK

Abdul Qadir Bhatti National University of Sciences und Technology, Pakistan o-ISSN:2326-1102
Eugenio Pellicer Universidad Politecnica de Valenci, Spuin

Hossam E|-Din Sallam Jazan University, Saudi Arabig

Mohamad Syazli Fathi Universiti Teknologi, Malaysis

Luis F, Alarcon Pontificia Universidnd Catblice de Chile, Chile

Notes for Prospective Authors

Submitted papers should be previously unpublished and of high-quality. All

~ Papers should be written in English. The submitted file should be in MS Word
/} Please send your manuscripts 1o us by our online submission sysiem

.. Mpi//www.manuscriptsystem.com). For more specifications about the
‘Mubmission, please visit our website




ipternational Journal of Construction ;1501 2326-1080
. . e-ISSN 2326-1102
Eng.neer"]g and Managemen' htp:/ljournal sapub.org/ijeem

Editorial Board

Md. Abdul Mannan Universiti Malaysia Sabah. Malaysia

Ezivi Offia Tbem College of Science & Technology, Covenant University, Nigeria
Messaoud Saidani The Institution of Structural Engineers, LUK

Abdul Qadir Bhatti National University of Sciences and Technology, Pakistan

Eugenio Pellicer School of Civil Engineering - Universidad Politecnica de Valenci, Spain
Hossam EI-Din Sallam Jazan University. Saudi Arabia

Mohamad Svazli Fathi Universiti Teknologi. Malaysia

Luis F. Alarcon Pontificia Universidad Ca-lblica de Chile. Chile

Purpose

International Journal of Construction Engineering and Management is a peer-reviewed intemational journal
which offers wide ranging and comprehensive coverage of all facets of construction engineenng and project
management. |t aims 1o advance the science of construction engineening. harmonize construction practices with
design theonies, and further education and research in construction engineering and management

Range of Topics

The journal features original research articles as well as review aricles in all areas of construction

engineering and management Subject arcus include (but are nol limited 10) the following fields
Construction Material Handling. Lquipment, Production Planming, Specifications. Scheduling, Estimatng

Cost Control Quahty Control, Labor  Productivity, Inspection,  Contract - Administration. Construction

Management. Computer Applications, Env ronmental Concerns.




faternational Journal of Construction Engincering and Muanusgement
s journal onhine at http://journal sapub org/ijcem

I s

—

CONTENTS
Volume 4, Number 1, April 2015

A Comparative Analysis of Traditional and Design & Build Methods of Procurement in the
Nigerian Construction Industry
John E 1diake. Abdullateet A Shittu. Anthony | Anunobl, Wilham PAKaNMU s |

Integration of Sustainable Construction in Project Management: A Case Study in Ghana

Charles Atombo. Joseph Cudioe Kwedza Dzantor. Aaron Agbenyepah Agho

A Study of Time and Cost Relationship of Private Building Projects in Abuja
John Ebhohimen Idiake. Abdullatcel Adewale Shirtu, Abdulganiyu Adebayo Oke ............




International Journal of Construction
Engineering and Management

SUBSCRIPTIONS
Internarional Journal of Consmruction Engineering
Scientific & Academic Publishing Co., LTD. USA.

and Management (Online m hitp//www sapub.org) is published bimonh, W

Subscription Rates: Volume 4. 2015, 1 issuc
Flectromic frecly available a1 hp:/wwaw, supub.ong

Printed only - S64 per copy

To subscribe. please contact Journals Subseriptions Depurtment it subscribeia sapub org.

Sample Copies 11y ou are interested in subicribing. you may get a free sample copy by conwcting Scientific & Academic Publishing
Co.. LTD a1t subscribed sapub.ong N

SERVICES

Advertisements
Contaet Advenisenents Sales Depanment at advcrtisementi@sapub.org.

Reprints (minimum quantity 100 copies)
Contact the Reprints Coordinator. Scientific & Academic Publishing Co., LTD

Email subscribe @ sapub.org

General Enquiries
Tel 626-273.2544
Email. cditor a sspub.org

MANUSCRIPT SUBMISSION
Please find mstrucuons 1o authors in the suthor guidelines section at hitp://www.sapub org/joumal manuscriptsuber ssion.aspy

COPYRIGHT

Copyright © 2015 Scieniific & Academic Publishing Co. LTD

All snicles that are published an s journal are safeguarded by copynght. which covers the exclusive rghts 10 reproduce £
distribute the wricles ao well we all trunstanon fghts What Tollows is un outhine of the relevant poimis s ou noed (0 knes while yov =
(o read vur journsl. We will spprecuste that y o e clearls aware of the follow g Wines that mentioned.

This copyright include: the exclusive rght to repraduce and distribute the anicles. icluding reprints, ruslanons. photogar™
reproductione, electromic forme fonhine e ol por otbier seprodoictinms of other sanibar kinds.
No pan of the aterind publshed e oural can be reprodieed photographically or stored i any retricsal s sem. n cln‘lr\““'
o transmned anoany forme o byany means, mechimienl recording, Photocopy e video disks. ote - withaut nm\-;l::':.‘

Yations. VI

dista base
i fed. o

tormal writien approval from the publshers, Only personal, n-house of non-comimercinl tse may be beyond (he i

the wse of gencral descaphive ninmes tede tames rademogh s |,,,,‘._ e, i this publication. even i not Wm.\,‘ln nhel
s
CIC w

imply that such these names wre not protected by the elevant laws anid tegulations
o hut o "

[vers possible «tan has heen made to ensure thin the information and data in this journal is securte al the dai ulits
nedther the authoes the editors nor the publishers con sceept any Tegal respomiibiliny for any rrors, inistakes of amssIon
madde The publisher makes no warranty. expressed o implied. with respect 1o the matenal contned beremn

PRODUCTION INFORMATION

cripes that have heen accepted Tor publication, please contact

odios @ sapub.org

=]




R
-w—--w-m!m-ﬂw-’m “
Yy WIS e N A B

A Study of Time and Cost Relationship of Private Building

Projects in Abuja
Sein Edbodimes Miske . Abdullatce! Adewale Shittu. Abdulganiyu Adebayo Oke

Swmes o Qe Suneving. Fedoml Lniversity of Tochnolog . Minna Nigerin
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2 SmSamoe e The aiiew Tz aheRtT e ware Snamined (1) computition of the expected duranion of sampled building
e, T e A e 2 Semeneds hetween the sctual and expevted durations and (1) dervanon of an average
TEEE T e e—irmaes o sEreiae Nudeme anvacts Time-vost relanonship data for 30 completed pavate projects i
IDgE et JOuEDer e SesuotEy QuEam Jnaon Obgective Une was realized by caleulating the expecied effective
armor Troe o sSms e Jwoser o Jashon ( J0e ) madel which is given as T 168 895 -0 4‘_”(' (arc - ssm
N se = SRSl 00D AFT o wmae T efectie provest Jurahion in relation 1o a given cost from date of site possession 1o
A Smmeemor T oeonomx Sns and O ¢ oot of the prosect (m onlhons of Naira). From analy sis of the reseach di
£ TNE TN K I T - Diding provecss i Abua are execuied within a duration that is 4% later than the
TESIreT e TN CSYSSEn & mmvoesmemd over ¢ X 1% ime overmun published in previous works, At the same time. i
wE DD T @D DOOmI Ueh T mOre Seosibic to time underrun. [t was recommended that since the time-cost
TEEDaTeTs et sUaIT T SR3ung Te Svermun rom $10, 10 349, this should be continuously mantained

Keveards Soisey Jamas Som (ot Durenon. Performance, Private projects

parameters are considered so as 10 meet requirements of the
client. propased that the pansimeters can be simph (dentified
as three points compnised i a tnangle. Underestimaling any
of them will defintely cause resultant negative ¢ffogts on the
remaining two. But Rwelamila and Hall 3] argue ) here
evists hinle evidence of projects where these three ctors
have been successtully balanved. The need arises (lrerefore
o embrace Time, Cost and Quahiny relstionship

Aevwnding 10 Jaghore [4) the Nigerian Insitite ol
Quaniin Sunvevors e 1981 conducted # survey which
shosved that costs of constiietion in Nigeria were i 400
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higher than sumilar v pes in Brazil and Koy, 357 lngher
than i Rt and 300, I\‘gl\cr when "p(|v|n.ﬂu| I
canstrchion i United States of Amerien This wes lorthet
burmessed by Neweombe |8], whe opined that there exists
global cniticism of the construction indusin s e 1
deliver projects on hime
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Jone i the study of Fime, Cost and Quality relationship of
hutlding prajects he Nigerian construchion industry is of
oyermiding significance 10 lcr‘m..k of providing employment
and econornic urowth _| fforts peared fow ard  the
fmprvement of - canstructhion Cﬂl"rhj'lcncc 1w terms of
pimeliness. cost-cflecriveness and quality efficiency will be
meaning (il and conlnbute to cost savings for the country at
lnrpe.

This research therefore attempts to study time, cost and
quality relationship in order to determine whether or not time
and quality are effectively related 10 the cost of privaie
building projects in Abuja. The objectives of this paper
inelude (1) computition ol the expected duration of sampled
butlding  projects, (i) determmation of the differences
between the actlual and  expected  durations and (i)
derivation of an average value for time performance of
sampled building projects. Only private building projects
were covered in this study. This paper reports the study of
time and cosl. while the study of cost and quality was
reported in o Separnle paper

2. Time in Relation to the Execution of
Building Projects

Time in the execution of building projects is the duration
from the date of site possession to the date of practical
completion of that particular project. usually considered in
weeks. Effective time control is one of basic goals of parties
involved in constructing srojects, From the initisl stage the
client is interested in the time required for the project to be
delivered The client’s goal is to shorten as much as possible,
the time needed for each phase of the project, beginning from
the initial planning stage to the complation stage. Time, it is
said, is money. This economic significance of time is why
clients assert that "time is of the essencz" in any contract
The construction process contains many aspects where lime
can be controlled by the building project owner indirectly
through contract clauses and contracting procedures

The contractor is in the best position of exercising the
most direct contol over construction duration. Contractors
use network schedules lo control project durations, which are
mostly @ contract agreement between the two parties. Clients
may stipulste conlract durations based on economics,
weather, or other considerations, The project executor (the
Contractor) only generates a detailed network schedule ofier
signing the contract The initially scheduled duration might
be longer than the actual time required in the contract, hence
there 15 the need for adjustment so as 1o meel contract
requirements. The contractor might want to finish (he project
carlier in order 10 avoid winler season, to take advantage of

banus payments, or to free up resources for different projects.

fraddinon to ths, the contractor might fal] behind schedule
A the construction progresses. and s a resull require action
lo pet buck on mack In these cases, the contracior needs 10
Jeline the project duration at which construction costs are

wninnzed

-
-

According to Newcombe [3], there exists global criticism
of the construction industry’s fuilure Lo execule projects on
time, Chan and Kumaraswamy [8] are of the view that
duration af construction is of increasing importance due to
the fact thal it serves as a vital benchmark for assessing
project performance and project organization efficiency. It is
therefore observed that (he timely completion of projects is
commonly regarded us onc of the major criteria by which the
success of the projects are measured by building owners,
consultants and contractors alike

3. Concept of Cost in Relation to
Building Projects Execution

The concepl of cost in executing building projects entails
every constituent of cost incurred in relation to that particular
project right from the inception to practical completion and
occupation stage. Throughow the construction process of
building projects, cost is seen as one of the mujor
considerations, The importance and significance of cost is
porirayed when a proposed project with estimated cost
significantly higher than the client's budger is either
redesigned or abandoned. An ongoing project can also suffer
abandonment as a result of cost averrun. These gou long way
in proving that no matter how important a proposed building
project might be to the client, cost is cne of the major
determinanis as to whether the project will be realistic o not.

It is important to note that cost has continuous influence
on building projects. It diclates the major characteristics of
the building embryo (height, plan, shape und ype of
finishing), throughout the design development stage. Cost
will be inescapable even after completing the ouilding
project; this is because uneconomical distribution of cost at
the inception can adversely impact on lifecycle costs.

Cost is what must be given in order to obuin somelhing
valuable, that is 1o say it is a measure of the utility of the
items. Cost is also seen as the total linancial liability of the
client, according Douglas and Peter [9]. Ashworth [10] sees
the cost sensitivity of an element in g building as dependent
upon its totsl cost in relation to the total cost of the building.
A structural component is said to be cost sensitive, il a
substantial change in its cost or quantity has a significant
effect on the wial cost of building.

Ambrose [ 11] stated that dealing with cost is a puinstaking
but necessary operation in construction process. For the
huilding structure itself, the bottom-line cost is the dzlivered
cost of the finished structure, which 1 measured usually in
cost per square meter units of the building. Cost factors such
as cost of materials, labor. transportalion testing and
inspection must be combined 1o produce a single unit cost for
the structure. Designing for the contral of cost ol a structure
s just an aspect of the design problem. It is noteworthy 1o
mention that possible cost saving efforts applied 0 a
structure muy end up ncreasing the cost of other parts ol the

structure. ,
William e o [12] opined that an effective means of
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reprasenting cost (s necessan 1o keep cost of jobs 1 line with
atvgenal estimates They further pointed oot that nlequate
comt ren ording and control systems provide opportunities fon
@ g i [ulure (obs

The terms cost and price are used mterchangeably on
weveral occasions. but it is mporant to note that builder’s
cost 15 quite distinet from buiider s price. Thus Seeley 7]
sees 1t this wav™ cost s the consequential of labour, plants,
and matenal deploved for precise activities which are
charged m accordance with the accounting system of an
organization. Price on the other hand can be defined as the
sum a buver. for example a client will pay for an item, an
element or 1 product, such as a complete huilding.

Some of the previous researches carmied oul have focused
on the techmical aspects of management of construction
projects cost for the realizanon of chent’s objectives.
According to Ayeni [13] cost is the calculanon aimed
asceriaining what will be spent on part or the whole of a
building for the purpose of submitting o tender In such a
case it is not proper to think of cost in terms of money alone,
as Benneth and Ormerod | 14] explained that there are other
factors that must be taken into consideration in order to
amrive at a realistc t2nder

4. Time and Cost Relationsip in Building
Projects

Time in relanon to construction of building projects is
recognized o be one of the benchmarks used to assess
project performance and project organization efficiency
Timely completion of 2 construction project is one goal of
both the client and conmactor because each party tends to
incur an addinonal cost and lose potential revenues when
such completion is dzlayed ( Thomas et al., [15]).

According o Chan and Kumaraswamy |16] a building
project |s said to ne successful i such project is completed
within effective time, at @ predetermined budget and to the
standard of quality specified by the owner at the initial stage
ol the project. Rigorous crincism has trailed the construction
indusiry when projects are executed at durations longer than
planned

Ihe ssue of project time averrun may safely be described
as being of glubal concern, ws Chan and Kumaraswinmy | 16]
found out in Australia that seven-cighth ol hudding contracts
surveved i the laie 19605 were completed alter seheduled
completion while in Hong Kong, 70% ol bwilding projects
were delayed Al-Khalil and Al Ghafly [17] conlimied i a
study they carried our i 1995 that contractors ugreed thn
170 of all thew projects were subject 1o deloy wherens

onsulints admined that delayed projects accounted for
$4%0 o progects under their supervision. All these. according
i Numaruswamy and Chan | 16], have made construction
pruiects one of the most visible “farlure models™. attracting
craosims on the industry s efficiency and effectivencss

WOF 1

4.1, Fuctors Affecting Time and Cost Performance

Chan and Kumaraswamy (8] remark
VArious countnes appeir to have contributed sigrits antis
the body of knowledge relating (o time performunce n
construction projects over the past three decades. whereas
Iyer and Jhu || B] opined that project performance in term of
cost has been studied since the 19605, These studies include
theoretical work based on experience uf rcr-cnuhgra and
structured research works. According 10 Kupfcnn- 19] the
frequency of design team meetings and the wrinten reporting
of design phase progress were found to be significant in
reducing design phase costs. On the other hand. the use of
project manager training and @ project management basfd
organizetional structure were found to be processes that did
not sign ficantly reduce design phase costs.

lyer and Jha [18] remarked thal factors affecting cost
performance include: project manager's competence; project
manager's  coordinating  and  leadership  <kill.  top
management  support, monitoring  and  feedback ‘by
participants, decision making, coordination among project
participants; owners’ competence, economic  condition,
social condition and climaric condition. Coordination among
project participants was the most significant of all the factors
having maximum influence on cost performance of projects

ed thet studies n

to

4.2. Time-Cost Relationship Using Critical Path Method

Ever since the technique of critical path meathod (CPM)
was introduced in 1650, it has always been used as a base for
calculating and  scheduling  project tme  and  cost
Nevertheless, CPM only calculates the project’s 1ol
duration as the sum of the duration of actvities hving on the
critical path; CPM does not respect the project 1ime deadline.
To defear this predicament, time-cost trade-off (10°1)
analysis was developed. According to Hegany and Aved 120].
the purpose of TCT analysis is to decrezase the CPM arigingl
duration of the project thereby meeting a precise deadline in
the least costly way. This is achievable optimally
selecting certain activities o be performed by using laster
and costlier construction processes.

Figure | comfinms the result of research carmied out by
Fetg et al [21] which shows that there exist @ frade-off
between e and Cost when executing a given tash. and as
wresult, the lesser the expenses on the resources. the loneer i
will tahe to complete the sk According to them. the ol
cost oba given project is the sum of direct and indirect costs
thereby resulting i optumum durition for the least cost This
15 shown m Figure 2

4.3 Time-Cost Trade-OfY Analysis

Accorting 1o Liac ef af |22], Time-Cost Trade-off (TCT]
15 employed in meeting project deadline especially when
cansidering such projects whose deadhine s fived o 4
project that is wlready helund schedule Siemens |27 sde
that TCT analysis mvolves replacing some acivine found
on the critical path with shorter methods of constructhon 1
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gse of saving (me. €ven though this maght increase
of such crineal scuvities Non-cntcal activilies were
_eurhed 10 save Accordiny o Hegazy und Ayed
satcome of such analysi results m a T imed ow
2« shown in Figure 3. This helps in selecting
ods tha! provide an effecuvely balanced
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cost and durston

duraton & cost

duration & cost

Sourex:

Project cost (x $1000)

Ooumsnnes of cossTucnes tume - Cost ade-of! smalyms
ssmg prmemc alportiems by Hegaxy, T. (1999, pp 6006
Fignrr 1. Acovery TeeCos Relanon

Durotion

Sempre Optumsastion of cotstruction ture - Codt trade~sf] analyss
umng geneie wgomithen Uy Hegary T 11999 pp oW

Figure 2 Projest Tune-Com Curve

According W Lo ¢ of [22], the normal time required to
execule @ given sctivity is obtained by the calculation of
minimum o (nurmal costy for that activity. According 10
them. the munimum time (durstion) required o camy out a
given activity is known as CRASH TIME. while the cost
associated with crash ume 15 known as crash cost . They
concluded that eny puint located between the normal and the
crash pomnt cen cauly pe caleulated based on the activity
Time-Cost relationship. This relauonship could be linear or
curvilinear, and could be discrete or contnuous, as shown 1o

Figure 4.

2100

1900

17001 Minimum
total cost

4

- Optimum

decision

Total cost

90 100 110 120

130 140 150 160 170

Project duration (days)

Somve Optemsranon of constructuss time - Cont trade-off analyu sing geocts algorsthms by Hegary. snd Aved 11999, pp 682

Figure 3. Time-Cow reiationshepe
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5. Research Mehodology

S Rexearch Population

Phisreten o e tol mimber of elements making up the
target group. For the purpose of this study. the population i
tovused on repisierad Quunnty Surveying inms and owners
of selected  private buildings m Abus The  research
population was ot statie, o was liable 10 vary i size from
one poimt i e to the other

5.2, Method af Daty Collection

The method applicd i collecung data for the purpose of
study ivolved both primary and secondary data collection
methods. Prunary data on cost-quality relationship were
obtwned through the use of structined  questionnaires
admunistered 1 owners of selected private bunldings in
Abuja, Nigenn The anolysis of cost-qualig data was
however reported in  separate paper.

Secondary data on Time-Cost relationship were obtained
from  contract administration  documents prepared by
consulting Quanuty Surveyvors wha had been professionally
involved in delivenng the buildings under consideration.

5.3, Sampling Size

Time-cost relutionship data for 30 building projects were
obwinzd. along with the retnieval of 30 questionnaires which
were administered o the owners of the buildings under
conssderalion

5.4, Sumpling Technique

The swdy arcy, Abuja, s made up of six area councils
aamely. Abap Arca Council, Abuja Mumicipal Area Council,
Bwun Arca Council, Gwagwalada Area Council, Kuje Area
Counctl and Kwali Arca Council. For the purpose of s
dudy the research considered cach ares council us i Separate
cluster, irespective of wize: five building projects were

drawn  from cach of the area councils  The  samples
eventually collected were randomiy pickaed, based on ihe
lcquuclm"m that cach ytem m the populanon siuded ha
equal Clunces or bomng seleciad

S.5. Rescarch Instruments

Time-Cost data required for s research was collectad o
u wmbular fomy; colimn beadings imeluded intormaton s
as progect mame, location, iinal COnmact sum. Dl cost s
duranon ol the selected projecis The costegqualin
requined for this study was gathered through the use o1
admimistered  questionnire, which  were designed
structured musnner

5.0. Method of Data Analysis

The miethod adopred i analvzing the data obiaimed (o
research 15 the  descripive method  of Jdata .
Time-Cost relanonship data obtained  from coms |
Quantity Sunveyurs for the selected building projects o
subjected 10 the time-cost relationship model develor &
Ogunsemi and Jagbora [24] which was stated as

T= 168895« 049IC (ifC s S$57) o1 708 00
nre: 557
where:

T = effective project duration (time) i relanen w8
BIven cost from date of sie possession 1o prasva
completion. gnen in w arking dovs

C = cost ol the projec given i millions of N

(U LT

To achieve Objective One of this paper. the mosdel wa
used 10 caleulate the eftective nme (11 requimed (o oxavul
cuch of the sampled projects ar 4 Liven cost

To achieve Objective Twa, the differcnce heweer 1%
computed effectiy ¢ Profeet duraton (17 and e w i
project duration (1) will he detenmned by subiracion A
then converted 1o percentage in relation w the value o

R
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6. Data Anulysis and Discussion of
Results

qudy went beyond what was available in previous

'
cateporizing  projects mta those completed

research b
before planned durations and those completed after planned

durations Abowr halt of the projects (14 m oumber) Jud
experienced nme underrun. while sixteen projects had been
ipvolved with ime avermm

Fram the statishies presented in Table 2, sixteen projects
were completed at durations (hat exceeded  pluonned o
expected pertods of e the averape exten e tegaired for
project completion was 34.2%, with a standard deviation of
22 2% Published records of previous rescarch on Hime-cost

Tubbe Lo Campatsin of Actunl and Uxpected Canstruction Durations

g nnd Monsgerment 20005, A1) 2034

reltionship of privite building projects (n Abuji are thin, the
resnlt obtnined compares well with that of Odusin and
Olanyn | 29] in which construction projects m the Lagas
metropalition aren suffered an average delay of 51% ol the
plonned durntion

Lable 2 ulsa revealed that fourteen out of the thiny
projects sampled were completed i less than the expected
duration, An average Lime underrun of 43.0% was observed
i thin case. From this result, it was wdduced that in the
exceution of private building projects i Abujs, up 1o 43.0%
of the planned time could be saved, I other words some
privite building projects take only 57% of the required time
1o complete in Abujn, representing a time saving of 43%.

Actusl Contract Sum (in Nairas) 4
Project ————=— R « ul‘n'l::::luu Imll:n':::'::lru.l Y Time % Time
Number Projects with Projects with Duration [1] Duration | 1| wnd Lapecied ‘:Ih\:'mr;:' :‘L.::;':.:
Time (herrun Time Underrun (In days) (0 days) Durstion (T -1) A
| 3.996,920 240 172 ox 39.53
2 UK. 9ET 442 U 60 AUKN -Jouzg -75493
] 9944 94 02 120 14 -5 -31.03
4 17,025,822 88 260 177 LH) 46.8¢
5 A26TYI0 2N 260 173 "7 6763
6 4762097519 2490 192 9 51.04
7 12463573 204 181 83 45 K6
) 2] %91 7%3 260 180 X0 444
9 24711234 |60 151 =21 <1160
10 25.302.920 208 181 24 1326
1] 11,902,000 164 1758 <1 29
12 9250 000 159 173 <14 K09
13 6,250,000 | K0 172 L] 465
14 13,270,000 193 175 20 1A
15 10,000, () 200 174 26 (LR
1L 11950 000 170 170 -6 3410
17 14300, 000 |40 176 -in ~20.45
I K 950,000 245 m 12 162
v I8 520 000 10 178 <18 10011
20 10,516,200 LIl KL} M Sam
2 6,955,000 150 172 22 1279
22 10727000 IH0 174 f R
23 12 950 000 255 175 30 457
b2} 14 706 000 10 176 4 227
S 23502 006 270 140 L] Shon
oh 050,000 616 120 1549 1429 0228
. 900 000 w00 127 1308 1378 9; .;6
750 600 oun s 1372 1258 Y162
TINLATS 00N %9 1129 1240 93 30
) 249 173 1 65 14
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; Time performance of sampled projects (in percentage terms, based on l
| comparison of actual duration with computed expected duration.
- |
|
t 60.0
| 200
| * 20
| 3
c
| 2 0.0 .
] 191211161 4 S 6 7 8 10131415182223242530
| § -200 .
| 5
| 2 oo
-
E
‘ = 00
-80.0
-100.0
-120.0
Sampled projects
Fewre 8. Time porformance of prvats budding projects @ Abuja
Tablke 2. Ko Sansnos sssocuatad with Actmal and Expected Constructon Durstions
Actzal Contract Sam (is \aira) Actaal Expected Differesce

Progect Cosstructios Comstructos berween Actual ; Tiawe I..: “-"

NomlT: Srascholh Prajeen el h":‘:“ da DT:::":" Sas f:‘"r‘"'t , nSample s Samphe
Time Overras Time | aderrun < *

Maan 16 400 935 4 0% 265 1301 2172 s 2% 342 <30
m 10,484 045 6 %5 993 781 | 14654 48 042 n2 379
Manimem S 96 s 9585 000 0 0o 1720 -8 0 23 933
“avmum PRSI T B Amen) a0 w60 0 EKTING no 676 RY)

L ount 11 4 W o i Is 14

Sesrce Hesesrcher + Anabyws of Dmea N 14

It was instructive. and bears pointing out, that the two
categories of projects presented and discussed above had
some ven claar differences with respect 10 the bypes of
project contained in them  Projects that had had nme overrun
tound (o range i cost berween € million and 47 milhon
inderrun had been obsenved
vt trom o mullion to 3 708 mullion Naira

hese results show a Clear difference berween the actual
wstru e Jurstion (. and  the calculated effective
TN juratoe (T 1 has thus been established that

hetween aCtual construction tme and

W
Nawra  Projects where ume o

ranged i o

- N B
N structon Ume i relabon to cost of privale
Ducidding POt \huia

7. Conclusions

Review of previous research has shown that the haiancing
of time, cost and qualin expeciations in the exevuton of
building projects has always been a challenge Thers 4°
records of projects executed at @ cost far mgher "
expected Others suffer high percentage of delsy wher™
relatively less anention has been paid 1o quahn de ‘“'m:

This paper has applied the Ogunsemi and Jagoon 14
nme-cost relationship mode! in determirung the <
durations of 30 buy Idmy projects, the differences D™
actual durations of the projects and the expecied S "';

were also computed The mean ume overrun was Joune

AP

een the

'+ Ppswn -
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1%, while a comesponding value of 43% wus computed as

the mean e undermun (or time <aving).

Io the Tyghi of orevious reseanch, the avernge time overrun

of M discoversd represents an improvement in the
nme-cost relationship for building projects This is because
the level of ume overrun in previous works was $1%, thus a
reduction of 17% (51" minus 34%) implies an improvement
in the management of the time-cost relationship. Another
significance ol the findings in this paper is the discovery that
up 1o 43" savings were realized in the planned durations of
same construction projects. One of the quesions thal remain
in this area include whar differences between projects
account for why overrun undermun in ime oecur

8. Recommendations

Rased on the rescarch carried out, the following

recommendation was made.

I In executing private building projects in Abuja. the
tme-cost  relationship maintained in recent times
aprears o be effective, going by the reduction in the
level of ume overrun previously documented. It was
therefore  recommended  that  this  should  be
continuows|y mantaned and improved upon

2. Addinonal smennon is required in the areas of lime-cost
relanenship for large private building projects in Abuja.
This was necessitated by the disceven that cost
undermun occurted predominantly on large projects
Further research in this direction would provide
explanstions for the behavior of the time-cost
relationship in these cases.
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