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Introduction/background of the study

“Time - Money". Effective construction project i§ mcreasing importance to
the owners (clients) and contractors. The acceptafi@ decision in any activity
determined by the project including performanceeftain complex works is im-
possible without stating the purpose, coordinatibworks in time and space, and
development of criteria of estimating productiofficédéncy of works. In connec-
tion to this the project management is a creatotévity directed on coordination
of efforts of all participants including work logiand other related resources for
the interests of achieving the project in view, performance of complex works
in optimum terms, with the minimal expenses anapéon of necessary project
quality.

To ensure that the set objectives concerning timaey, quality, and safety
are met, various team members may apply severg@girmanagement tools dur-
ing the different project phases, but the appliealst should deliver at the end
favourable condition with regards to project cost.

The projects management has received global rebogril]. It is difficult to
name even one significant project, which is caroeed today without the frame-
work of a method of project management and appioaif the proper methods of
work organization. Unfortunately, in theory and gitee of projects management,
not enough attention is given to coordination ofkgdn time and space. Common
connections such as “Time - Money” and “Resourdé®ney” are proved insuffi-
cient at the project management. Efficient usagevarkers, machines, materials
and money is the essence of construction management

When the accomplished project result in performattoe budget and duration
meet the designed and planned values, the prgexssuccess. In this respect the
construction organization is also said to be swgfoesOn the other hand, the same
project could be a failure from the point of view fature development if the
organization strategy (work organization) which ltasated the project in ques-
tion, has lost its validity by the project compdeti
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Time is money - manage delays. Construction detagts the construction
industries billions of dollars and pounds everyryaad can make the difference
between a profitable and unprofitable contract. déastruction industries have
time to waste. Therefore, construction works argies out through workflow
organization methods (continuous usages of ressuveark front and critical path
approach). The construction industries use thepeoaphes in order to regulate
the work front to meet-up with the stipulated tiore the contract with the aim of
achieving the profitable contract. However, desgiiteuse of any of these methods
there have always been factors not allowing conggamieeting up the time, which
leads to contract sum overrun [2-4].

Afanaseyev and Afanaseyev [5] and Tsado [4] dewsloporkflow organiza-
tion methods which include continuous usage of usss; continuous usage of
work front and critical path etc. used at the prbjeanagement in the construction
industry. The global experience in projects managershows that from all varie-
ties of known methods of workflow organization imnstruction project practice,
it's only traditional line methods with critical wks (i.e. with the immediate
beginning of each subsequent work after the pravione with the presence of
a resource and work front) that is being practidstdthe execution of individual
projects, unfortunately, other methods of worksanigation, in particular, project
flows with continuous use of resources, continudegelopment of work fronts
and continuous performance of critical works regdalith the present or other
combination of resources, frontal and crew conpastiare not also fully in prac-
tice. Besides, for the execution of more than amogept (group of projects) at the
workflow approach, complex workflow organization ialin includes combine
(keeping projects structure), aggregate (ensuriakvironts of each team that is
insufficiently used at the transition (change) frone project to another) and con-
dense (ensuring the minimal duration of whole campif works) are also avail-
able to avoid wastage of time and resources. Th& delays due to some certain
factors, differential and integral criteria of gyl and also cost criteria taking into
account additional expenses arising during constnmiavorks should find a due
recognition in application of these workflow orgzations. The account of these
expenses will allow choice in concrete conditiofighee most effective variants
of work organization, since these expenses vawoirk organization methods.

With reference to each concrete case it is hecgssatevelop all competitive
methods of workflow organization to make their mgtiion by the most important
criteria (in particular, by criterion of additionabst expenses arising during con-
struction, repair and reconstruction of projectsyl @0 reveal the most effective
variant. In the development of work organizatiomiamats it is necessary to take
into account influence of all sets of factors amafiresults, in particular time and
work organization factor.

More costs are involved with the project time redhrc because construction
expense is a function of time and more resourcee t@mbe employed. Although
management discretion may occasionally dictateratise, an effort is usually
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made to achieve gain in time at the least posgilclease in project cost. If project
management is to make schedule adjustments agalseddditional cost, then it is
necessary to understand how the costs of congtruoperations vary with time or
in other words, the connection of project duratigth the project’s fundamental
entities.

The fieldwork experience shows that to each propgcgroup of projects, in
concrete conditions, deviation from the optimumeadion of works results to a rise
in construction project cost. On the other handgeduction is done to a certain
level, it gives positive results but if this levelexceeded, costs begin to accelerate
[1]. According to this, there is nho assurance thasting work duration codes that
determine the project costs in many countries rtieetoptimum duration. Indi-
rectly this proves that the code(s) do(es) not fake account the time and work
organizational factors, i.e. the fact that any clemmf work (separate or group of
project), as a rule, can be executed by variouhaaist that are characterized by
their concrete condition of works duration.

According to [5-7] the effective variants of workganization in construction
projects, ensuring optimum duration, reveal tha thsults of project(s) cost
accounts do not always coincide with the recommigmugaof project work duration
imposed by the client on contractors without risebudget cost. However, theo-
retically and practically, there’s possibility forofit return despite the fact that
there is additional cost, if appropriate work otigation method is applied. The
research reveals great interest in the civil ereging and building organization as
well as clients, as it requires development of aasivariants and choice of opti-
mum duration of project works organization guaraintg@ minimal project cost.
The code of practice (standard codes of constmatigration) if any, can and
should be considered only as an initial refereinfcthe codes improve the eco-
nomic parameters, otherwise it should be discafaed use.

In the search for optimum duration of constructiwoject(s) it is necessary to
take into account opportunities of time reductibpdssible from the pre-scheduled
duration at the aim of achieving a positive ecomoeffect in the project(s) in ques-
tion and increase of profits from the final proddespite some increase in the con-
struction cost. Tsado [7] and Tsado and Bolotinsf@led that reduction in duration
of construction projects with respect to normaivd.5-2.0 times proportional to
cost increase for the investor.

It is necessary to point out that the definitioropfimum duration of construction
projects ensuring minimal costs is especially néddday in those countries where
local codes of work duration and its cost do nastexand the use of foreign codes
is not rational in connection with essential distion of project work conditions.
Contemporaneously, the defined optimum duratiooosistruction projects should
be made in view of influence of all major factotsng, and work organization)
resulting in cost rise at a deviation from theraatied duration and budget costs.

Consequently, the construction companies use \&ramrkflow approaches in
order to regulate the work front and to meet upditigulated time on the contract
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with the aim at achieving the profitable contradbwever, despite the use of any
of these methods there have always been factoiiseofompany not meeting up
the time [2, 3, 6].

The failure or difficulties of a construction projemanagement process are
caused by factors of different nature [1, 2]. Tirewnstantial factors that lead to
the increase of work duration and its cost are mao they could have the char-
acter of determinacy and indeterminacy. The detsatei factors could be con-
trolled by human efforts while the indeterminat@mat. However, in the research
of the factors that leads to the increase of thekvamration resulting into rise
in construction cost cannot be overwhelmed.

1. Materials and methods

The materials for the research are work organimaitioengineering and con-
struction management including duration-cost, dredrhethod adopted was com-
prehensive review of relevant literature and giats analysis of factor affecting
project management.

2. Results and discussions

According to [9] common risks faced by parties eggghin project include:
changes in work, delayed payment on contract, Gizhrfailure of owner, labour
disputes, labour, equipment and material availgbitiroductivity of labour, defec-
tive materials, productivity of materials, safepgor quality of work, unforeseen
site conditions, financial failure of contractorplitical uncertainty, changes
in government regulation, permits and ordinancetays in resolving litigation/
farbitration disputes, inflation, cost of legal pess and force majeure.

Tsado [7] stated that the workflow organizationaimfactors are the factors
that have the indeterminate (uncertainty) charaethich includes and must be
considered during the determination of the actupketed work duration in other
to obtain the reliable and profitable constructmmoject completion. The factors
that are indeterminate in nature and have the pilityacharacter include the
following:

« Assumption that the work front is going to be cadlrout evenly;
» Unforeseen work front break during the work;

« Undefined work;

- Statistical character in the time rating of works.

Consequently, in the determination of the probatidiproject duration these
indeterminate factors are major factors that affleetduration and must be consid-
ered when determining the effective work or prophatation. These factors should
be distributed in individual work or may be consatin the whole project dura-
tion, and behaviour of these factors are in sirdeddiorm and not in linear. In this
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case the probability (most likely) of work duratishould be calculated through
the following formula in combating the uncertaifdgtors

B
1:prob = A{l"'(x_ jY:|,
where A - optimistic andB - pessimistic work durationY - uncertainty fortuity
number which varies at the range between 0-1.

Since time is money, the increase in the plan @urathould be regulated (con-
trolled) in order to obtain profitable constructittmough the following formula

100- qactual .
Qan = ,2:1: 100i
i+ i

n-i nzl“ Qlactual

i=1

Where n - project % duration control period; index of thedividual period
(i) = (1, n); Q" Q*“@ yolume of the plan and actual work respectively.

Figure 1 shows graphic control comparison of camsion project work delay
using the above formula to achieve the actual ptajaration.
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Fig. 1. Graphic control comparison of the consfarcproject work delay

Where a - value of work lateness when the delapigrolled; b - value of work
lateness when the delay is not controll€d;project duration

Conclusion

Based on the analysis of the results obtainednitoeaconcluded that the strate-
gically methodological approach makes it possiblsignificantly reduce the cost
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of construction as well as the total cost of owniagerating, maintaining plants
and facilities under the work delay situation. Tdust or time savings are due to
streamlining the construction chain, bidding moompetitively, understanding

the trade-offs between first cost and mean times fieans by saving some time
and cost can also be achieved by insurance of dimlecost to achieve profitable
contract.

Recommendation

To achieve profitable construction project at igtial stage and management
process, the work flow method of work organizatsiwuld be used and corre-
sponding strategically management methodology stgdeshould strictly be
adhered to, that fosters effective constructiongmtamanagement.

References

[1] Kochetkov A.Y., Nikeshin S.N., est. Project Managem(foreign experience), St. Petersburg
1993.

[2] Cha E.H.W., Au M.C.Y., Factors influencing buildingntractors’ pricing for time-related
risks in tenders, Journal of Construction Engingpand Management 2009, 135(3), 135-145.

[3] Enshassi A., Halag K. Mohammed S., Causes of cdotfacbusiness failure in developing
countries: the case of Palestine, Journal of Coctstiruin Developing Countries 2006, 11(2),
1-14.

[4] Tsado T.Y, Development of work organization options in comstion of facilities within the
project management system and choosing the mesttie# option, [in:] Development in Tech-
nology and Organization in Construction Industri®SUACE, St. Petersburg 2001, 113-115.

[5] Afanaseyev V.A., Afanaseyev A.V., Workflow Orgartipa in Constructions, Sankt Petersburg
State University of Architecture and Civil Engineeyi(SPSUACE), St. Petersburg 2000.

[6] Afanasiev A.V., Aleshina E.V., Tsado T.Y., BarasHey@ Y.V. Niragire D., The estimated
cost of construction of facilities and their comy@e as the criterion for evaluation of the work
organization, [in:] Development in Technology andg@nization in Construction Industries,
SPSUACE, St. Petersburg 2001, 127-130.

[7] Tsado T.Y., Determination of effective time of ctrastion of facilities and complexes thereof,
Proceedings of 59th Scientific Conference of prafesslecturers, researchers, engineers,
and postgraduates, SPSUACE, St. Petersburg 20085.84-

[8] Tsado T.Y., Bolotin S.A., Development of strategy foanaging workflow uncertainty on
a construction project, Zeszyty Naukowe Politech@kestochowskiej 2002 nr 154, Budow-
nictwo 9, 165-167.

[9] Oyewobi I.0., Ibrahim A.D., Ganiyu B.O., Evaluatitite impact of risk on contractor’s tender
figure in public buildings projects in northern Mitp, Journal of Engineering, Project, and
Production Management 2012, 2(1), 2-13.

[10] Shash A.A., Factors considered in tendering dewsstyy top U.K. contractors, [in:] Construc-
tion Management and Economics, London 1993, 111-118



Strategical methodology that fosters effective construction project management 277

Abstract

It has become almost impossible to have engineenirgconstruction projects completed within the
initial time and cost; this is a result of manytéas the industry is being plagued with rangingrfro
estimating time and cost. This paper presentsegfimmethodology that fosters effective engineering
and construction projects management with respecutation/time - cost. The project success is
a two-faced phenomenon. On the one hand, projecesa can be approached from a triangular point
of view of project objectives. Performance, costet quality, and safety of a given particular podj
should be in accordance with the strategic objestif work logics and methodology at the workflow
organization. The main objective of this reseasckoidevelop methodology that will help company
or individual construction practitioners achieveffiable objectives in the execution of construatio
projects. For this reason, use of multiple methaid&ork organization and their competitive model
involving several considerations of a wide rangéaofors, (besides profit maximization and competi-
tion) that affect the margin-size decision; useadlitative and subjective appropriate work organiz
tion, to more realistically capture the decisionking process were suggested. The defined optimum
construction project works duration should be miadéew of all major influential factors as pointed
out in this paper (determinate and indeterminaggllting into deviation of the estimated time and
budget cost. At the consideration of the factoes most likely project duration time and it corre-
sponding cost should be regulated (controlled)sorde part of the estimates should be saved in form
of insurance, and consequently profitable projeouldd be achieved despite the influences of all
factors affecting the project.



