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Abstract—Project Planning is one of the key functions of
Project Management for timely and successful implementation of
any project. Thetime frame available for any industrial project to
be executed is very less and to make the matter more difficult the
statutory clearance & approvals from government often take
longer than expected thus further reducing the available time.
This study contributes to project management needs some
flexibility during project execution to adjust to emerging needs of
the project and to take advantage of increasing knowledge about
the nature of the project and the project management becomes
flexible, efficient and effective. The purpose of these project
management guidelines is to organize, plan and control the
projects. They are designed to help to maximize the potential for
the projects to succeed by helping the address each element of the
project at theright time and to the right level of detail for the size
and complexity of the project. Thus the understanding of project
planning and its execution in construction is an important part of
project management. The priority of success factors identified in
this research is not reflected in the literature because in this
research, success was defined more broadly than just delay. For
example, organizational planning was ranked the most important
factor in the literature, but in this research it was ranked the
second most important success factor. This discrepancy in the
ranking of success factors could be explained in a number of
ways. Firgt, this work limited the number of success factors to
seven, which may have affected their priority. Secondly, the work
focused on the delay factors relevant to the building construction
process, whilst the literature mostly identified success factors
based on overall construction projects, or on a particular segment
of a construction project such as productivity, quality or
procurement.

Index Terms— Building construction process, Project
Management, Success factors, Productivity, Procurement.

[. INTRODUCTION

Project plan is the basic guideline followed keeuting
any project and its planning is most instrumemtaliccessful
implementation of a Project. Present day projecsfacing
huge challenges of resource constrains which canaraged
through effective Project planning and its impletagon.
Customization of the Project plan and Schedule dase
local input is also a key parameter
implementation of any Project. The concepts of engnting
5 S in Project planning and schedule verificatidso awill
require a customization check to ensure what welareming
is practically possible which is done through cosiation
check and ascertaining the customization Index tfor
schedule prepared. Modern day Project managemguites
innovation at all levels and latest technology iempéntation
to get it implemented in least time and cost. Thane two
basic phases in project management; the Planniagepand
the Controlling phase. Better Planning will makesteong
base for effective Control of a project.
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In today’s project execution, Optimization is theykand
emphasis is more on how the execute a Projecteétroj
Planning is one of the key functions of Project lsigement
for timely and successful implementation of anyjgca The
time frame available for any industrial projecto® executed
is very less and to make the matter more diffithétstatutory
clearance & approvals from government often takegéo
than expected thus further reducing the availabie.t

Large-scale government projects were the impetus fo
making important decisions that became the basiprfject
management methodology such as the transcontinental
railroad, which began construction in the 1860dd@uly,
business leaders found themselves faced with thetidg
task of organizing the manual labor of thousandaarkers
and the processing and assembly of unprecedenteditigs
of raw material. Near the turn of the century, leméck Taylor
(1856—-1915) began his detailed studies of workapiglied
scientific reasoning to work by showing that lalwan be
analyzed and improved by focusing on its elemenpamns
that introduced the concept of working more effitig
rather than working harder and longer. Taylor'soakse,
Henry Gantt (1861 - 1919), studied in great deleglorder of
operations in work and is most famous for develgpine
Gantt Chart in the 1910s. A Gantt chart is poptylpes of bar
charts that illustrates a project schedule and leeome a
common technique for representing the phases andtias
of a project work breakdown structure, so they d¢en
understood by a wide audience. Although now comsiti@
common charting technique, Gantt charts were censil
quite revolutionary at the time they were introdlic&antt
charts were employed on major infrastructure pisjec
including the Hoover Dam and the Interstate highssstem
and are still accepted today as an important togiroject.
(Merrie et al., 2010)

The output from these processes, the project pfaakes
up an input to the executing processes. A distindgs made

in successfipetween the project plans proper and the projatbpeance

baselines. A work authorization system is a forpratedure
for sanctioning project work to ensure that worllase at the
right time and in the proper sequence. (Lauri Késlend
Greg Howell, 2002)

Il. FACTORS AFFECTING THE EVALUATION
M ETHODOLOGY

Before providing any evaluation methodology, whilgal
with planning, execution and safety in the project
management should be studied with their importazwce
sensitivity. These factors can be listed broadlisésd below.

A. Resource Planning

The resources of an organization consist of people,
materials, equipment, knowledge and time. Orgaiviaat
typically have limited resources; therefore, tratieon what
project resources are expended and when are madgeday
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within organizations. A resource allocation plan as
important tool in effective management of scarcmueces.

The timing of the need of those resources can Belaould
be determined within the project schedules. A resmplan,
which describes the type of resource needed antihtivgy of
that need, is critical to effective resource managy&. As the
project schedule changes, the resource plan mset =
flexible enough to adjust as these changes occur.
This Resource Planning will help you identify the:

v Types of labor required for the project

v Roles and key responsibilities for each labor type

v Number of people required to fill each role

v' Items of equipment to be used and their purposes

v Types and quantities of equipment needed

v’ Total amount of materials needed

v This Resource Plan will also help you to:

v' Plan the dates for using or consuming these ressurc

realm, the use of automated materials requiren@atming
systems is common. In these systems, the mastdugtion
schedule, inventory records and product compongist dre
merged to determine what items must be orderedn ey
should be ordered, and how much of each item shbeld
ordered in each time period. The heart of thessutations is
simple arithmetic: the projected demand for eachera
item in each period is subtracted from the ava@atentory.
When the inventory becomes too low, a new order is
recommended. For items that are non-standard dkepitin
inventory, the calculation is even simpler sinceimentory
must be considered. With a materials requiremestesgy,
much of the detailed record keeping is automatedpaject
managers are alerted to purchasing requirementg
organization chart are strictly follow to avoid dglin
construction and control cost of project as showifrigure
No. 1.

Th

v’ Identify the amount of resource required per priojec

activity
v’ Create a detailed resource utilization schedule

B. Material Management

Materials management is an important element ifepto
planning and control. Materials represent a majpease in
construction, so minimizing procurement or purchegsts
presents important opportunities for reducing coftsor
materials management can also result in large aoidiable
costs during construction. First, if materials augchased
early, capital may be tied up and interest chamyasred on
the excess inventory of materials. Even worse, mnadgemay
deteriorate during storage or be stolen unlessiapeare is
taken. For example, electrical equipment often rhasttored
in waterproof locations. Second, delays and extwzerses
may be incurred if materials required for particidativities
are not available. Accordingly, insuring a timelpw of
material is an important concern of project mansger

Project Manager

[ I I 1
Engineering Manager| | Materials Manager Construction Cost & Scheduling
Manager Manager

Buyers Superintendents

Subcontract Field Engineers
Administrators Field Buyers
Expediters Schedulers

Cost Analysts
Schedulers

Engineers
Designers

Figure No. 1. Roll of heads in planning

A successful engineering and construction projalfillé
the customer’s needs while profiting the enginagrin
company. In the current business environmembney is
tight and clients are looking for engineeriogmpanies
that can provide the best product at the lowestt. cos
Engineering solutions to this problem includengsiomplex
analytical tools to quickly create efficient desgmitilizing
composite materials and custom designing equiprfeant
optimum output. However, the area most often @akd in

Materials management is not just a concern duriieg tthis effort is materials management, which generally

monitoring stage in which construction is takingagd.
Decisions about material procurement may also Qaired
during the initial planning and scheduling stagésr
example, activities can be inserted in the progetiedule to
represent purchasing of major items such as elevdto
buildings. The availability of materials may greatifluence
the schedule in projects with a fast track or Vgt time
schedule: sufficient time for obtaining the necegsaaterials
must be allowed. In some case, more expensive isupor
shippers may be employed to save time.
management is also a problem at the organizatiosl ¢
central purchasing and inventory control is usedstandard
items. In this case, the various projects underidke the
organization would present requests to the ceptralhasing
group. In turn, this group would maintain invenésriof
standard items to reduce the delay in providingenmtor to
obtain lower costs due to bulk purchasing. Thisaizational

considered to be a support function
companies.

Considering that for a typical industrial faciliy0% to
15% of the total cost is for engineeringigesand 50%
to 60% is for equipment and materials, itlwious that
obtaining the equipment and materials at the lowessible
cost will provide the greatest savings.

Materials management is a management system that

integrates the traditional areas of purchasingediing and

in irgwying

Materiatsontrolling the progress of the vendor. It is asemtial part

of project management and can be integrated with
engineering to provide an end product thagtmethe
clients needs and is cost effective. A  tybi
engineer/procure/construct (EPC) project can digided
into seven distinct stages, during which thegmt manager
must ensure a materials management focus among the
project management team. The seven staggdamning,

materials management problem is analogous to iowent preliminary design, final design, procurement, \@and

control in any organization facing continuing dewhaior
particular items.

Materials ordering problems lend themselves pdeitu
well to computer based systems to insure the demsig and
completeness of the purchasing process. In the factnung

control, construction and closeout.

C. Quality Management

The Quality Management Plan defines the acceptabéd
of quality, which is typically defined by the custer, and
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describes how the project will ensure this levejudility in its
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contract. Looking into the future, it also is imgant to have

deliverables and work processes. Quality managemeaffective time management in place for construction

activities ensure that:

companies, because projects that are not finisheuare can

Products are built to meet agreed- upon standaudls aderail company efforts to secure bids on other qutsj

especially if they have a reputation for not baielable and

In construction, one of the biggest costs besidgemals is

v
requirements

v Work processes are performed efficiently and arémely.
documented

v" Non-conformances found are identified

appropriate corrective action is taken

Quality control activities monitor and verify thptoject
deliverables meet defined quality standards.
assurance activities monitor and verify that thecpsses used
to manage and create the deliverables are follcaveare
effective.

The purpose of developing a quality plan is toielice
customer’s expectations in terms of quality andppre a
proactive quality management plan to meet
expectations. The Quality Management Plan helpprtbiect
manager to deliverables are being produced to eeptable
quality level and the project processes used toagmrand
create the deliverables are effective and propapplied
every project delivers something at the end of phgject
execution. When it comes to the project initiatitive project

andpbaying workers. Skilled workers are often paid bg hour.

Having effective time management in constructionojguts
includes giving workers reasonable goals, workaiiee

Qualiframes and the resources to do their jobs, andctrgethem

to complete their responsibilities in a timely mannThe
more efficiently, accurately and effectively thaorkers
complete their tasks, the lower the overall coditlva.

Time management in construction is important, a$i, we
because construction projects are usually undemdbr

thoseritten and legally binding contracts by which thewst

abide. Workers and supervisors must honor the actstras
written and agreed upon. If a company that is resiate for
constructing an office building does not have thejgert
completed by the date agreed on, it may lose pad of the
money it otherwise would have earned because ofach of
contract. Time management, which includes firm goa,

management and the client collaboratively define ththerefore, essential for construction projects.

objectives and the deliveries of the project togethith the
completion timelines.

During the project execution, there are a numbegroject
deliveries made. All these deliveries should adhereertain
quality standards (industry standards) as well @ecific
client requirements. Therefore, each of these dgésg
should be validated and verified before deliveringthe
client. For that, there should be a quality asstednnction,
which runs from start to the end of the project.aWit comes
to the quality, not only the quality of the deliies that matter
the most. The processes or activities that prodetieerables
should also adhere to certain quality guidelines/gls As a
principle, if the processes and activities thatdpi® the
deliverables do not adhere to their own qualityngéads
(process quality standards), then there is a highagbility
that deliverables not meeting the delivery qualtgndards.

To address all the quality requirements, standanu$
quality assurance mechanisms in a project, a docucaded
‘project quality plan' is developed by the projem. This
plan acts as the quality bible for the project atidthe
stakeholders of the project should adhere to thwepr
quality plan.

D. Time Management

There are many reasons why time management is tengor
in construction. One of these is the fact that woslare often
paid by the hour, so time management will help rsalary
costs. Another reason time management in construgs
important is that having work delayed or behindestiiie can
hinder the overall project, especially when oneugrar
company must wait for another company to finishegtain
type of work before beginning the next step in pieject.
Time management in construction also is vital beeauf
projects are not finished in a timely manner, ofeaist as
quickly as promised, then this can void a conteat cause
the construction company to lose payment for breatch

Time is a terrible resource to waste. This is thestm
valuable resource in a project. Every delivery that are
supposed to make is time-bound. Therefore, witlpoaper
time management, a project can head towards atelisas
When it comes to project time management, it isjusttthe
time of the project manager, but it is the time agament of
the project team. Scheduling is the easiest wayariaging
project time. In this approach, the activitieshu project are
estimated and the durations are determined basetheon
resource utilization for each activity. In additidn the
estimate and resource allocation, cost always @laysl role
in time management. This is due to the fact thaedale
over-runs are quite expensive.

E. Budget Management

For cost control on a project, the constructiomgad the
associated cash flow estimates can provide thelibase
reference for subsequent project monitoring androbri-or
schedules, progress on individual activities andce th
achievement of milestone completions can be condpaiti
the project schedule to monitor the progress oivities.
Contract and job specifications provide the critday which
to assess and assure the required quality of catistn. The
final or detailed cost estimate provides a baselorethe
assessment of financial performance during theeptojTo
the extent that costs are within the detailed essinate, then
the project is thought to be under financial cant@verruns
in particular cost categories signal the possibditproblems
and give an indication of exactly what problems lheéng
encountered. Expense oriented construction planaimg
control focuses upon the categories included iritie¢ cost
estimation. This focus is particular relevant foojpcts with
few activities and considerable repetition suchrasling and
paving roadways as show in Figure No.3.3.

For control and monitoring purposes, the originstiaded
cost estimate is typically converted to a projastidget, and
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the project budget is used subsequently as a digde
management. Specific items in the detailed cosmagt
become job cost elements. Expenses incurred duhag
course of a project are recorded in specific jokt e@zcounts
to be compared with the original cost estimatessath

4. Manage scope meticulously. Scope creep is orteof
leading causes of project overruns. As unplannetk Wods
its way into your project, billable hours mount ahd project
budget can get out of control. Project managers oausfully
manage scope by creating change orders for wotkigha

category. Thus, individual job cost accounts gdhera covered by the project's initial requirements. Qeaorders

represent the basic unit for cost control. Alteirrey, job
costs accounts may be disaggregated or dividedwoid
elements which are related both to particular soleed
activities and to particular cost accounts.

One particular problem in forming a project budget
terms of cost accounts is the treatment of contioge

authorize additional funding for the project to eothe cost
of extra work, and thus keep the project to its hexget.

The project budget must be a living part of
projects—something project managers review withirthe
teams and their stakeholders on a regular basiged®r
managers who carefully watch budgets throughoutths of

amounts. These allowances are included in projest c their projects will keep stakeholders and managérmappy

estimates to accommodate unforeseen events anestiigng
costs. However, in advance of project completiba,dource
of contingency expenses is not known. Realisticallgudget

accounting item for contingency allowance should be

established whenever a contingency amount wasdadlin
the final cost estimate.

and thus experience greater project and careeessicc

F. Environmental | mpact

Since construction is considered as one of the s@inces
of environmental pollution in the world, the leveif
knowledge and awareness of project participanfseaally

A second problem in forming a project budget ig thProject managers, with regards to environmentalicts of

treatment of inflation. Typically, final cost esties are
formed in terms of real dollars and an item reftegtnflation
costs is added on as a percentage or lump sumiriflaison
allowance would then be allocated to individualtéesns in
relation to the actual expected inflation over pegiod for
which costs will be incurred. In the big picture ndb of
project management, ensuring the overall succeapadject
is a project manager's top priority. If a projecteg wildly
over-budget (as they often do), it will not be ddesed a
success, even if it's delivered on time and meetsusers'
needs. That's why project managers need to metisiylo
manage their budgets. Here are four strategiandimtaining
control of your project budget and preventing massiost
overruns.

1. Continually forecast the budget. A project ruithout
frequent budget management and reforecastingilgliyl be
headed for failure. Why? Because frequent budgetsight
prevents the budget from getting too far out ofchafy 10
percent budget overrun is far easier to correch tha50
percent overrun. Your chances of keeping the ptajet¢rack
with frequent review of the budget plan is far geedhan if
you forecast it once and forget about it.

2. Regularly forecast resource usage. Just as utigeb
needs to be constantly revisited to keep it orkirgou need
to do the same for resource usage, since the pempléng
on a project contribute to its cost. Project mamaghould
review the number of people currently working opraject
and the project's future resource needs on a wdmdis.
Doing so will ensure that you're fully utilizingahresources
you have and that you have the right resourcesyriemdhe
rest of the project. Regularly revisiting the reseuforecast
will help keep your project budget on track.

3. Keep the team informed. Always keep the prdjeam
informed of the project budget forecast. An infodtieam is
an empowered team that takes ownership of the girdsy
keeping the team informed of the budget statug, Wik be
more likely to watch their project charges andéas likely to
charge extra 'gray area' hours to your projectsg@hare the
hours that they know they worked by aren't suretwheay
were working on.)

construction processes needs to be enhanced. @meokin
strengths of environmental assessment (EA) idatghility.
All projects have a planning process in which EA dze
integrated. Given its sensitivity to the social @ednomic as
well as environmental impacts of projects, the Eécpss can
be used in a project to accomplish many differdmectives.

EA can be effectively employed by project manaders
compensate for shortcomings in the project planpiogess.
For example, a project which failed to adequatelystilt the
community at the outset can take advantage of #hetcE
involve the community in a necessary exchange ediscand
views. The EA can help establish and strengthen
decision-making and communication mechanisms witnin
project. It can also pave the way for introducingdvations.

An EA may reveal sound environmental, social or
economic reasons for shifting a project's directlarview of
the primacy accorded the opinions and aspiratidnsaal
people, the EA process may also function as a groftrol
mechanism. While the EA should not be expectedteect
all the weaknesses of a flawed planning procesgnwh
properly designed and executed, it can be a vaualol for
project implementation. When the role of the EAmsre
restricted, the situation can work in reverse. Otm®ject
planning activities can be used to gather necessary
information for the EA and to create support foe tBA
process. Each project manager must decide how much
importance to accord each planning activity.

Most governments and donor agencies acknowledge the
contribution of EA to improved project design. Theakness
of EA in the past has been largely due to poorrtiegtes and
the failure to pay attention to findings at the iempentation
stage (ESSA Technologies 1994). A review of current
environmental practices found the major benefitthef EA
process for project sponsors to be (ESSA Technedot®94:
16): Reduced cost and time of project implementatio
cost-saving modifications in project design, inseghproject
acceptance, avoided impacts and violations of lawd
regulations, improved project performance and asebid
treatment / cleanup costs.

The benefits to local communities from taking pamrt
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environmental assessments
environment (forests, water sources, agriculturatieptial,
recreational potential, aesthetic values, and claamg in
urban areas). That includes
maintenance of biodiversity, decreased resource faser
conflicts over natural resource use and increasethwinity
skills, knowledge & pride.

Given the dearth of research in the field, it it surprising
that there is little information on the cost of gamg out EAs
on community development projects. However, we loak
to the experience with large projects for somedation of
the costs involved. According to the World Banle tlost of
an EA rarely exceeds one percent of the total ptajest.
Mitigation measures usually account for three e fiercent
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include: A healthier | locare smoothed out. This does not affect the ovdraltion. It

is also known as time limited resource schedulRgsource
smoothing is used when the time constraint takiesify. The

improved human healthbjective is to complete the work by the requiratiedvhile

avoiding peaks and troughs of resource demand.UReso
levelling is used when limits on the availabilitf resources
are paramount. It simply answers the question ‘Wita
resources available, when the work will be finiskied

Few reusable resources are limitless, so the tinedule has
to be adjusted to take into account the limitedlaldity of
resources over time. There are two approachestmeding
resource limits and time constraints; resource $hiog (or
time limited resource scheduling) and resourcelliege(or
resource limited scheduling).Resource smoothingused

of total project cost. These not include the co$t awvhen the time constraint takes priority. The ohjects to
environmental damage caused by a project whichnleds complete the work by the required date while avajdieaks
undergone an EA. Given the modest budgets of maahd troughs of resource demand. A smoothed respuntite

community development projects, it is imperative fired
ways to limit costs. Over time, many believe ttn tosts of
assessing small projects will eventually becom@priionate
to those of larger ones.

G. Safety:

Our exclusive Contractor Safety Management Protess
powerful, effective approach for
committed to creating and maintaining safe, incidese
construction sites.

I1l.  PROJECT MANAGEMENT EVALUATION PROCEDURE

A. Resource Allocation

will be achieved by delaying some work. This waintove
some flexibility from the schedule and its abilibydeal with
unavoidable delays, but the advantage is usuallyoae
efficient and cost-effective use of resources.

C. Inventory Control
Once goods are purchased, they represent an imyarged

companies that arduring the construction process. The general obpabf

inventory control is to minimize the total costkafeping the
inventory while making tradeoffs among the majaegaries
of costs: (1) Purchase costs, (2) Order cost, (RliHg costs,
and (4) Unavailable cost. These cost categories
interrelated since reducing cost in one category imarease
cost in others. The costs in all categories gelyemad subject

Minimizing duration is critical to success in manyto considerable uncertainty.

development projects. Resource allocation policlasng
such projects determine the fractions of resoutitaisare to
be assigned to constituent tasks. The choice otailn
policy can strongly influence project durations.t policies
for reduced project duration are difficult to designd
implement because of closed loop flows of work tieterate
dynamic demand patterns and delays in shifting uness
among activities. Resource demand estimates araines
adjustment times are two policy features that marsagan
readily alter to influence project durations. Théssures are
used to describe allocation policies in a relayiveimple

project model. Myopic and foresighted policies aréonstruction

distinguished by their use (or lack thereof) of oekvand
multiple backlogs in allocation. Optimal policiesder
perfect and limited managerial control are descrilim®y
testing myopic and foresighted policies across rageaof
project complexities and adjustment times
deterministic and uncertain conditions. Counteuitivie
results from this analysis indicate that minimunsougce

D. SiteLayout

Most construction sites that run into trouble ddeaeasons
related to managerial factors rather than becalisechnical
problems. The site-based management can makeisagnif
improvements in the cost and time savings during th
construction process without involving a mass ditainal
work. The role of site managers is to control araintain
work performance and then taking actions to redfifyations
where performance is unsatisfactory. Site managgnien
general, involves many tasks, such as site invastig before
process starts, material delivery and
procurement management, keeping better site records
keeping good site communication and high level of
information flow, monitoring performance regularly,
establishing a well co-ordination system among edét

unddparts, and performing a good site layout planrfagong the

important tasks of site management is the siteugglanning.
Extensive time loss and cost overruns could réaularge

allocation delay does not produce minimum duration®rojects, where the number of manpower, subcomtrs,cand

myopic polices can produce shorter durations
foresighted policies, and increasing uncertaintgreases
durations under certain conditions.

B. Resource Smoothening

A scheduling calculation that involves utilizingodit or
increasing or decreasing the resources requiredgdecific
activities, such that any peaks and troughs ofuresousage

thagAuipment involved are high, if there is no effeetiand

systematic approach to site planning. A detailethping of
the site layout and location of temporary faciitiean enable

the management to make considerable improvement by

minimizing travel time, waiting time, and increagiworker
morale by showing better and safer work environinigoe to
its importance, this research focuses on the si{@ul
planning problem.
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E. Buffer stock (Safety stock)

Safety stock (also called buffer stock) is a tersedi by
logisticians to describe a level of extra stockt th&
maintained to mitigate risk of stock outs (shottfal
construction material) due to uncertainties in $ypgnd

H. Customer feedback

Assessing your Customer’s satisfaction is one ef rifost
crucial aspects of any kind of business. Constnatidustry
is no exception to this.

To put it simply: no happy customer = no business!

demand. Adequate safety stock levels permit busineghis is a detailed Customer Satisfaction Form fee at the

operations to proceed according to their planstgatock is

held when there is uncertainty in demand, supply, & Safety,

manufacturing yield; it serves as an insurancenasgjatock
outs. Safety stock is used as a buffer to protegarazation

from stock outs caused by inaccurate planning oor po

schedule adherence by suppliers. As such, its (@osioth
material and management) is often seen as a dndinancial
resources that results in reduction initiativesadidition, time
sensitive goods such as food, drink, and otherspabie
items could spoil and go to waste if held as saftgk for too
long. Various methods exist to reduce safety stdbkse
include better use of technology, increased cotiatian with
suppliers, and more accurate forecasting

F. Sampling/ Testing
Quality Program Manager is responsible for develgphe
Statistical Sampling Program for the project as|ves
reviewing and monitoring the implementation
project-specific Statistical Sampling and TestinganB
(SSTP) to ensure consistency and effectiveness Praiect

end of any Construction Project. It has questidimsiaHealth
Environment & Sustainability, Quality
Management, Planning & Program and General Question

I. Scheduling & Planning of activity

In addition to assigning dates to project actigitiproject
scheduling is intended to match the resources oipetent,
materials and labor with project work tasks overeti Good
scheduling can eliminate problems due to production
bottlenecks, facilitate the timely procurement efcessary
materials, and otherwise insure the completion mfogect as
soon as possible. In contrast, poor schedulingreault in
considerable waste as laborers and equipment oaithe
availability of needed resources or the completioh
preceding tasks. Delays in the completion of aireptoject
due to poor scheduling can also create havoc faeaswho
are eager to start using the constructed facilities

ofAttitudes toward the formal scheduling of projeate often

extreme. Many owners require detailed construction
schedules to be submitted by contractors as a mehns

and Construction Management (PCM) teams are reggens monitoring the work progress. The actual work perfed is

for developing and implementing project-specifiattical
Sampling and Testing Plans. In addition, they asponsible
for maintaining qualified testing laboratories t&rny out the
functions of the SSTP. Laboratory managers areoresple
for complying with the laboratory qualification réicements

commonly compared to the schedule to determine if
construction is proceeding satisfactorily. Aftee tompletion
of construction, similar comparisons between thenpéd
schedule and the actual accomplishments may berpeé
to allocate the liability for project delays due ¢banges

developed by the PCMs. Design-Build contractors amequested by the owner, worker strikes or othepnaseen
responsible for cooperating and coordinating witle t circumstances.

Authority’s designated statistical sampling and tites

personnel and for ensuring their sampling and rgsti

operations are being conducted in accordance witiract
requirements.

All samples taken for use in the decision to aceoegpteject
construction or materials shall be random samphesy

contractor testing results used in the acceptaecision must
be validated by the PCM’s sampling and testing. RE&Ming
shall be performed on samples that are taken imdkgmely of
the contractor's samples. In order for a samplebdo
considered independent, each sample must
independent information reflecting all sources afiability
associated with the material, process, samplingestthg in
the test results.

G. 190 Certification

SO 9001:2008 sets out the criteria for a qualitphagement
system and is the only standard in the family et be
certified to (although this is not a requiremetittan be used
by any organization, large or small, regardlesisofield of

activity. In fact ISO 9001:2008 is implemented byeoone
million companies and organizations in over 170ntoes.

This standard is based on a number of quality nmemagt
principles including a strong customer focus, thativation

and implication of top management, the processagmbrand
continual improvement.

J. Progress on work

Despite considerable attention by researchers
practitioners, the process of construction plannemgd
scheduling still presents problems and opportuitier
improvement. The importance of scheduling in insgirihe
effective coordination of work and the attainmehpmject
deadlines is indisputable. For large projects witlny parties
involved, the use of formal schedules is indispblesa

The network model for representing project acedgtihas

and

contdifen provided as an important conceptual and catipoél

framework for planning and scheduling. Networks aoly
communicate the basic precedence relationships eleatw
activities, they also form the basis for most scitied
computations.

K. Updating of the delaysin construction activity

Scheduling and project planning is an activity tbattinues
throughout the lifetime of a project. As changes
discrepancies between the plan and the realizatoor, the
project schedule and cost estimates should be reddiihd
new schedules devised. Too often, the schedulevsed
once by a planner in the central office, and tharisions or
modifications are done incompletely or only spocady.

The result is the lack of effective project monitgrand the
possibility of eventual chaos on the project site.

or
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On "fast track" projects, initial construction attiies are
begun even before the facility design is finalizedthis case,
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of a project from the standpoint of a decision nnaReprofit
measure may or may not be used as the basis fgecpro

special attention must be placed on the coordinateglection. Since various profit measures are ugegkbision

scheduling of design and construction activitieserk in
projects for which the design is finalized befoomstruction
begins, change orders representing changes in fima""
design are often issued to incorporate changesedielsy the
owner.

L. Estimation:

The costs of a constructed facility to the ownetude both
the initial capital cost and the subsequent opmmand
maintenance costs. The magnitude of each of c
components depends on the nature, size and locatitre
project as well as the management organizationngmaany
considerations. The owner is interested in achgwine
lowest possible overall project cost that is caesiswith its
investment objectives.

It is important for design professionals and camgton
managers to realize that while the constructiont owsy be
the single largest component of the capital coterocost
components are not insignificant. For example,
acquisition costs are a major expenditure for ludd
construction in high-density urban areas, and coasbn
financing costs can reach the same order of maimis the
construction cost in large projects such as thetcoction of
nuclear power plants.

M. Source of finance

The cycle begins with the initial conception of greject and
continues through planning, design,
construction, start-up, operation and maintenamhbe. basic
concepts of facility investment evaluation, inchglitime
preference for consumption, opportunity cost, mumm
attractive rate of return, cash flows over the piag horizon

makers for different purposes, the advantages estdations
for using these profit measures should be fullyarsthod.
There are several profit measures that are commuag by
decision makers in both private corporations andlipu
agencies. Each of these measures is intended tanbe
indicator of profit or net benefit for a project der
consideration. Some of these measures indicatzbef the
profit at a specific point in time; others give ttade of return
per period when the capital is in use or when estwments of

early profits are also included. If a decisioaker
understands clearly the meaning of the various itprof
measures for a given project, there is no reason avie
cannot use all of them for the restrictive purpdsesvhich
they are appropriate. With the availability of cargr based
analysis and commercial software, it takes ongvaseconds
to compute these profit measures. However, it fgoirtant to
define these measures precisely:

land©O. Rain water harvesting

RAINWATER HARVESTING is a process involving
collection and storage of rain water (with the help
artificially designed system) that runs off naturat
man-made catchment areas e.g. roof top, compouads,
surface or hill slopes or artificially repaired
impervious/semi-pervious land surface. Undoubtedly
number of factors contribute to the amount of whewvested
e.g. the frequency and the quantity of rainfallichenents

procurementyaracteristics, water demands and the quantutmoff; and

above all speed and ease with which the rainwagrrgtates
through the subsoil to recharge the ground water.

Due to deforestation and the consequent ecological
imbalance, the water level beneath the ground isgbe

and profit measures. Methods of economic evaluatioaemeted day by day. As known to all, the constising

including the net present value method, the egental
uniform annual value method, the benefit-cost raiethod,
and the internal rate of return method.

In setting out the engineering economic analysithods for
facility investments, it is important to emphasihat not all
facility impacts can be easily estimated in dodlamounts. For

demand of water supply, especially from the urb@asdoes
not match with the surface water sources, as dt refswhich
the water reserves beneath the ground level arexpeited.
This consequently results in the water level déqbet

P. Ecofriendly material

example, firms may choose to minimize environmentdloday many people that are building or remodelingirt

impacts of construction or facilities in pursuit af"triple

houses choose to use eco-friendly building materiain

bottom line:" economic, environmental and socialy Beco-friendly building material is one that increasthe

reducing environmental impacts, the firm may reapdfits
from an improved reputation and a more satisfieckfooce.
Nevertheless, a rigorous economic evaluation cah iri
making decisions for both quantifiable and qualimafacility
impacts.

Itis important to distinguish between the econoevialuation
of alternative physical facilities and the evalaati of
alternative financing plans for a project. The fermefers to
the evaluation of the cash flow representing theebits and
costs associated with the acquisition and operatiothe
facility, and this cash flow over the planning hxom is
referred to as the economic cash flow or the opeyatash
flow.

N. Financial analysis
A profit measure is defined as an indicator ofdksirability

efficiency of energy used and reduces impact onamm
well-being and the environment. There are manyecsffit
materials that can be used that are eco-friendlgmf
foundation, to insulation, to interior and exteneall finishes,
flooring, and countertop materials. Phenomenal growthe
construction industry that depends upon delectaseurces.
Production of building materials leads to irrevelesi
environmental impacts. To manage our business tipesao
prevent pollution including climate change, cridéeaire taken
into account in the procurement of goods and sesviBe a
respectful neighbor by minimizing the impact thatr o
activities, sites and premises have on local conitiegn
protect and, where feasible, enhance biodiversitgites and
premises where we hold responsibility or can infkeethose
who do seek to influence our clients to adopt, and
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designers to provide, solutions that benefit tharenment

Q. Safety

As with all the other costs of construction, igisnistake for
owners to ignore a significant category of costhsas injury
and ilinesses. While contractors may pay insurgmemiums
directly, these costs are reflected in bid pricecantract
amounts. Delays caused by injuries and illnessegpoesent
significant opportunity costs to owners. In thedamn, the
owners of constructed facilities must pay all thests of
construction. For the case of injuries and illngsstis
general principle might be slightly qualified singignificant
costs are borne by workers themselves or societsirge.
However, court judgments and
compensate for individual losses and are ultimateine by
the owners.

The largest single category for both injuries amdlities are
individual falls. Handling goods and transportatare also a
significant cause of injuries. From a managemergpestive,
however, these reported causes do not really peavidseful
prescription for safety policies. An individual fahay be
caused by a series of coincidences: a railing migititbe
secure, a worker might be inattentive, the footingy be
slippery, etc. Removing any one of these compoundes
might serve to prevent any particular accident. E\aav, it is
clear that conditions such as unsecured railinjsnarmally

increase the risk of accidents.

Various measures are available to improve jobsifetg in

construction. Several of the most important occafote

construction is undertaken. These include desiboice of
technology and education. By altering facility dps,

particular structures can be safer or more hazardou
construct.
appropriate heights for construction worker safegtther than
the minimum height required by building codes.

Choice of technology can also be critical in deiamg the
safety of a jobsite. Safeguards built into machjream notify
operators of problems or prevent injuries. For exam
simple switches can prevent equipment from beirgraing
when protective shields are not in place. Withatailability

of on-board electronics (including computer chip)d

sensors, the possibilities for sophisticated machontrollers

and monitors has greatly expanded for constructignenities,

equipment and tools. Materials and work procesgelsalso
influence the safety of construction. For examgldystitution
of alternative materials for asbestos can reducelioiinate
the prospects of long term illnesses such as asbisst
Educating workers and managers in proper procedamds
hazards can have a direct impact on jobsite safEite
realization of the large costs involved in condiiartinjuries

and illnesses provides a considerable motivation f&

awareness and education. Regular safety inspectods
safety meetings have become standard practicesoshjab

sites.

Pre-qualification of contractors and sub-contrastevith

regard to safety is another important avenue fdetga
improvement. If contractors are only invited to loidenter
negotiations if they have an acceptable recordafdtg (as
well as quality performance), then a direct incemtis

provided to insure adequate safety on the parbtwfractors.

insurance  payments

For example, parapets can be designed t -
method three example buildings are taken. The three

R. Project management evaluation procedure

Evaluation procedure is carried in two stage i.&®g8 1;
Screening Phase and Stage 2; Detailed EvaluatiasePfihe
various steps included in these stages are givilewbe

Stage 1; Screening Phase

v' Step: 1. Visual inspection and examination of

as-built information by collecting existing data
(owner, contractor and consultant)

v Step: 2. Critical Success Factors (CSF) is catedla

by considering all these factors such as Resource

Planning, Material Management, Quality
Management, Time  Management, Budget
Management, Environmental Impact and Safety
which is directly related to performance of plarmnin
during execution of project as per the details

Stage 2; Detailed Evaluation Phase:
v' Step: 1. Identify the main deficiencies from the
screening phase.

v' Step: 2. Perform detailed analysis for the main
deficiencies in Resource Planning, Material
Management, Quality = Management, Time

Management, Budget Management, Environmental
Impact and Safety by manually or using any software

to determine the critical path to improved
performance of planning and its execution of
project.

IV. PROJECT MANAGEMENT EVALUATION OF EXISTING
BUILDINGS

ol 0 illustrate the procedure of evaluation by thepmsed

buildings chosen are located in Sangali, Puneofually are
the building chosen for evaluation.

Two of the buildings chosen in Tire Il city (Pura)d two are
chosen in Tire Il cities like Sangali and KolhapuiTo
compare the proposed evaluation procedure withother
available procedures, the example buildings areo als
evaluated using these procedures.

Rohan Kritika is a powerful blend of state-of-tht-a
innovative features and architecturataile
Together, they create a piece of art, a living eiepee that
transforms. This project boasts of eco-friendly kemith a
strong emphasis on aesthetics, designed to akeia
senses. Each home has been thoughtfully desigrmdvale
a peaceful experience composed of airy, unaduttenaews
of the horizon with natural light washing over thpace.

Providing a wholesome experience both mentally and

piritually, the landscape is a mix of soft, bluaters, lush
greenery and strong lines. Sitting in the middléhefcomplex
surrounded by pools of water, is the breathtakimgi$caped
garden with innovative features.

Leher literally means a gust of wind. The centdala behind
Rohan Leher - Il is open spaces, wind and even mwore.
This stunning masterpiece is spread over 3.5 altitess been
designed with strong architectural practices ic@lahere the
use of wind, natural light and space has contribirtereating
a place that lives, that breathes and is one with Yhe grand
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entrance plaza, at once gives you a complete vietheo
buildings, green gardens and the open sky. Thisresipe
view is welcoming and homely and as is with mosh&wo
Properties, not a vehicle in sight. Maintaining sh@ctity of a
home, the property is built in a manner that doasatiow
vehicles on the ground floor. This ensures a cleaneeter
and safer environment.

At Present “Hirashree Lake City” is the biggest TaWip
in Kolhapur near Rankala Lake. Aesthetically spreaer 7.5
acres of land, this project full of grandeur is@rcome of
Shree Builders and Developers’ successful journeylo
years. This township with 8 towers and 24 twin kalags is
all set to be a charming feather in Kolhapur's c@pe
organization is awarded with ISO 9001-2008. The Gamy
is known for its quality construction, standardd afso for its
ethics, transparency, reliability, professionalisrand
reflexivity

Project Evaluation Sheet %@E@Eﬁ %©m @‘@

[Project Title]: | Bohan Knitika

[Date]: | o0djoo/201s—

Project Information

1. Project Owner: Rohan Builders

2. Project Location and Address: 6‘!5‘1 hqa\d Poad , Pume.

3. Name of Contract Person:

2480.0 Sqm
08

4. Total Built Up Area:

5. No. of Storey:

6. Additional Project Information: Re 5'|’ de.‘).h"mj 2wl sl
=4

:, ) = = Very Good | G Poor
Project Information ' ® | t‘;d L&_;r_l

I.Resourse Planning

) Resource allocation | I

b) Recourse smoothing | |

2.Material Management

¢) Inventory Control

d) Site Layout

SIS |ES

©) Buffer stock ( Safe stock)

3.Quality Management

1) Sampling/Testing —

g) ISO Certification

h) Customer feedback

4.Time Management

i) Scheduling & Planning of activity

) Progress on work

A

k) Updating of the delayed in construction activity

5. Budget Management

1) Estimation

m) Source of finance l | o~ '

Table No. 2. Evaluation Sheet of Project Rohan

Kritica, Pune

n) Financial analysis

li

6. Environmental Impact

0) Rain water harvesting

p) Eco friendly material

Cis

@) Environmental policy

7. Safety

1) Safety Equipments } o

S) Safety policy [ —

t) Safety management [ =

Critical Success Factors (CSF) is caloulated by considering all these factors

Critical Success Factors (CSF) = Tml]g;m = M )
|00
e ol Siceess Rafl T
i : :
(o st : copy —  Total Score e
B I (CSR? Maximum Score e
T | Resourse Planning 56/10 = 06D Bt
& Material Management CE / 15 = 0:60 Aw
mgr(’,
3| Quality Management /15 = o7m
7 | Time Management 09/15 = 0.60 | Poor
5| Budget Management n/le = 073
6 | Environmental Impact 0o ]ls - 0,60
7 Safety I5/\s = 1+ 00 <food
Remark: ‘
Time , marcern) artel 2eSOUNCC Tanog@men
15 very pooY SO work IS “754 9 behind
e (Sppec)ul £

J i ./d - !
Figure No.3: 3D view of Hirashree Lake City Project Table No. 3. Critical Success Factors (CSF) of Pregt

Rohan Kritica, Pune
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V. CONCLUSION [5]

This work has demonstrated that there is strongeagent
between groups (owners, contractors, and engineerghe [6]
correlation between critical delay factors andicaitsuccess
factors. This leads us to conclude that ownersyaotors and [7]
engineers are largely in agreement with regardshéir
evaluation of success factors that avoid delayfactn this
research a new hierarchy scheme for the sevecatiiticcess
factors in avoiding the identified critical delagctors has
been created, based on the importance of criticatess (8]
factor outcomes from this research. The criticatcess
factors for the building construction process aildress the
gap in the research literature in the construatidnistry.

This discrepancy in the ranking of success faatotsdd be
explained in a number of ways. First, this workited the [1q
number of success factors to seven, which may atieeted
their priority. Secondly, the work focused on tiey factors 11!
relevant to the building construction process, sthihe
literature mostly identified success factors basedverall
construction projects, or on a particular segmehtao [12]
construction project such as productivity, qualitr
procurement. Thirdly, the target project was a jubtoject,
and was evaluated by different project participantbe
literature on critical success factors focused oivage
projects, or both public and private projects. Bnathis
study was also restricted to the building constoncindustry,
with its different environmental, political and tudal issues.
Given the research circumstances and conditions,
hierarchy derived from this study is consistentiggorted by
the results from all three groups (owners, contracand
engineers).

9]
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