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OBJECTIVES:

< To understand different management technigques sultable
for planning and constructional projects.

“+To understand the management system for

accomplishing the task efficiently in terms of both time
and cost.
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Unit :1

INTRODUCTION TO PROJECT
MANAGEMENT






What is a project?

Definition of a Project:

A project is made up of a group of interrelated work activities
constrained by a specific scope, budget, and schedule to deliver capital
assets needed to achieve the strategic goals of an Agency.

¥ A defined poal or objective.
¥ Specific tasks to be performed.
v'A defined beginning and end.

¥ Resources being consumed.



What is Project Management?

«<+The art of organising, leading, reporting and completing a project
through people.

“*A project is a planned undertaking.
<+A project manager Is a person who causes things to happen

<+ Therefore, project management is causing a planned undertaking to
happen.






THE NEED



The Need for Project Management

<+The construction industry is the largest industry in the world. It is more
of a service than a manufacturing industry. Growth in this industry is in
fact an Indicator of the economic conditions of a country.

<+This Is because the construction industry consumes a wide
employment circle of labor.

<*While the manufacturing Industry exhibit high-quality products,
timelines of service delivery, reasonable cost of service, and low failure
rates, the construction industry, on the other hand, is generally the
opposite.

<*Most projects exhibit cost overruns, time extensions, and conflicts
among parties.



Who leads a Project ?




Project manager

< Project manager is a professional in the field of project management.
Project managers are in charge of the people in a project.

< People are the key to any successful project. Without the correct
people In the right place and at the right time a project cannot be
successful. Project managers can have the responsibility of the
planning, execution, controlling, and closing of any project typically
relating to the construction industry, engineering,
architecture, computing, and telecommunications.

< Many other flelds of production engineering, design engineering, and
heavy industrial have project managers.



Project manager

<A project manager needs to understand the order of execution of a
project to schedule the project correctly as well as the time necessary
to accomplish each individual task within the project.

<A project manager is the person accountable for accomplishing the
stated project objectives.

< Project Managers tend to have multiple years’ experience In their
field.

<+ A project manager Is required to know the project in and out while
supervising the workers along with the project.



Project management concepts

The purpose of project management is to foresee or predict as many
dangers and problems as possible; and to plan, organize and control
activities so that the project Is completed as successfully as possible In
spite of all the risks. The ever-present element of risk and uncertainty
means that events and tasks leading to completion can never be
foretold with absolute accuracy. For some complex or advanced
projects, even the possibility of successful completion might be of
serious doubt.



Project management concepts

Project management can Involve the following activities:
¥ Planning - deciding what is to be done;

¥ Organizing - making arrangements;

¥ Staffing - selecting the right people for the job;

¥ Directing - giving Instructions;

+ Monitoring - checking on progress;

v Controlling - taking action to remedy hold ups;

¥ Innovation - coming up with new solutions;

¥ Representing - liaising with users.



Project management concepts




What are the objectives of project
management ¢

The successful development and implementation of all project’s
procedures. A project, regardless of its size, generally involves five
distinctive phases of equal importance: Initiation, Planning and Design,
Construction & Execution, Monitoring, Control & Completion. The
smooth and uninterrupted development and execution of all the above
phases ensures the success of a project.

Productive guidance, efficient communication and apt supervision of
the project’s team. Always keep in mind that the success or failure of a
project lls highly dependent on teamwork, thus, the key to success is
always in collaboration. To this end, the establishment of good
communication is of major importance. On one hand, Information
needs to be articulated in a clear, unambiguous and complete way, so
everything s comprehended fully by everyone and on the other hand, Is
the ability to be able listen and receive constructive feedback.



What are the objectives of project
management ¢

The achievement of the project’s main goal within the given
constraints. The most important constraints are, Scope in that the
main goal of the project Is completed within the estimated Time, while
being of the expected Quality and within the

estimated Budget. Staying within the agreed limitations always feeds
back Into the measurement of a project’s performance and success.

Optimization of the allocated necessary inputs and their application to
meeting the project’s pre-defined objectives, is a matter where is
always space for improvement. All processes and procedures can be
reformed and upgraded to enhance the sustainability of a project and

to lead the team through the strategic change process.



What are the objectives of project
management ¢

Production of a complete project which follows the client’s exclusive
needs and objectives. This might mean that you need to shape and
reform the client’s vision or to negotiate with them as regards the
project’s objectives, to modify them into feasible goals. Once the
client’s alms are clearly defined they usually Impact on all decisions
made by the project’s stakeholders. Meeting the client’s expectations
and keeping them happy not only leads to a successful

collaboration which might help to eliminate surprises during project
execution, but also ensures the sustainability of your professional
status In the future.
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Project planning generally consists of:

¥ Determining the project management methodology to follow (e.g. whether the
plan will be defined wholly up front, iteratively, or in rolling waves);

* Developing the scope statement;

¥ Selecting the planning team;

¥ |dentifying deliverables and creating the product and work breakdown structures;

¥ |dentifying the activities needed to complete those deliverables and networking
the activities in their logical sequence;

*" Estimating the resource requirements for the activities;

+ Estimating time and cost for activities;

¥ Developing the schedule;

¥ Developing the budget;

¥ Risk planning;

* Developing quality assurance measunres;

+ Gaining formal approval to begin work.

Additional processes, such as planning for communications and for scope

management, identifying roles and responsibilities, determining what to purchase for
the project and holding a kick-off meeting are also generally advisable.

Planning
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After the initiation stage, the project [ planned to an appropriate level
of detail (see example of & Flaw-chart) '|P|'-u main purpofe is lfl.'- plan
time, cost and resources adequately to estimate the work needed and
to effectively manage risk during project execution. As with the
initiation process group, a failure to adc-qu.:l::;l;_pl:l; greatly reduces
the project's chances of successfully accomplishing its goals,

Planning



The Project Schedule:
< outlines the tasks and activities of the project;
“the duration;
<+start and end dates for each individual task and the project as a whole;
<+and the resources and effort required.
Developing a project Schedule involves a number of defined steps.
= Work Breakdown Structure (WBS)
= Work Packages
= Activities and tasks
e Schedule

For most projects there will be at least two separate Schedules developed.
One will be for the Initiation Phase (Initial Schedule) and the other for the

Planning, Execution and Closure phases. All schedules are added to Eclipse
for tracking and updating.

Scheduling



The Initial Schedule Is developed In the Initiation Phase of the project to help
produce the Project Charter. At this point, the Schedule is not expected to be
very accurate or contain firm dates; rather it gives the Project Manager (PM)
a rough idea of the project timeline and the assignment of resources. When
the initial schedule is approved, a second Schedule is developed, with the
approval date as the Project “start data”,

In the Planning Phase, a Project Management Plan is created and the second
Schedule is updated with a more accurate and realistic timeline. In effect, the
start and end dates of the first Schedule will be replaced by the start and end
dates of the second Schedule. Eclipse allows for the development and saving
of multiple schedules. This feature can help In creating "what If” schedules
without disturbing the “active” schedule.

Scheduling



While executing we must know what are the planned terms that need to be
executed. The execution/Implementation phase ensures that the project
management plan’s deliverables are executed accordingly. This phase involves
proper allocation, co-ordination and management of human resources and
any other resources such as material and budgets. The output of this phase is
the project deliverables.

Project Documentation

¥" Documenting everything within a project is key to being successful. In
order to maintain budget, scope, effectiveness and pace a project must
have physical documents pertaining to each specific task.

¥ With correct documentation, it Is easy to see whether or not a project’s
requirement has been met. To go along with that, documentation provides
information regarding what has already been completed for that project.

¥ With the correct documentation, a project's success can be tracked and
observed as the project goes on. If performed correctly documentation
can be the backbone to a project’s success.

Executing



Monitoring and controlling consists of those processes performed to observe
project executlon so that potential problems can be identified in a timely
manner and corrective action can be taken, when necessary, to control the
execution of the project. The key benefit is that project performance Is
observed and measured regularly to identify variances from the project
management plan..

Monitoring and controlling includes:

¥ Measuring the ongoing project activities ('where we are');

¥ Monitoring the project varlables (cost, effort, scope, etc.) agalnst the
project management plan and the project performance baseline (where
we should be);

¥ |dentifying corrective actions to address issues and risks properly (How
can we get on track again);

¥ Influencing the factors that could circumvent integrated change control so
only approved changes are implemented.

Monitoring and controlling



In multi-phase projects, the monitoring and control process also provides
feedback between project phases, In order to Implement corrective or
preventive actions to bring the project into compliance with the project
management plan.

Project maintenance Is an ongoing process, and it Includes:
* Continuing support of end-users

¥ Correction of errors

¥ Updates to the product over time

Monitoring and controlling



The tasks of project controlling are also:

v

W

The creation of infrastructure for the supply of the right iInformation and
its update.

The establishment of a way to communicate disparities of project
parameters.

The development of project information technology based on an intranet
or the determination of a project key performance indicator system (KP1)
Divergence analyses and peneration of proposals for potentlal project
regulations.

The establishment of methods to accomplish an appropriate project
structure, project workflow organization, project control and governance.
Creation of transparency among the project parameters.

Monitoring and controlling
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Decision-making

A decision is an act of selection or choice of one action from several
alternatives.

Decision-making can be defined as the process of selecting a right and
effective course of action from two or more alternatives for the purpose of
achieving a desired result. Decision-making is the essence of management.

According to . F. Drucker = “Whatever a manager does he does through
making decisions.” All matters relating to planning, organizing, direction,
co-ordination and control are settled by the managers through decisions
which are executed into practice by the operators of the enterprise.
Objectives, goals, strategies, policies and organizational designs are all to be
decided upon in order to regulate the performance of the business.

The entire managerial process is based on decisions. Decisions are needed
both for tackling the problems as well as for taking maximum advantages of
the opportunities available. Correct decisions reduce complexities,
uncertainties and diversities of the organizational erwironments.



Importance of Decision-Making:

Management is essentially a bundle of decision-making process. The managers of an
enterprise are responsible for making decisions and ascertaining that the dedisions
made are carried out in accordance with defined objectives or goals.

Decision-making plays a \rlnuule in management, Declsi?n—mal_:m is perhaps the
miost i rtant component of a manager's activities. It plays the most important
role Implm:-uhg process. When the managers plan, l;q' decide on many matters
as what goals thelr organization will pursue, what resources they will use, and who
will perform each required task.

When plans go wrong or out of track, the managers have to decide what to do to
correct the deviation.

In fact, the whaole ning process involves the managers constantly in a senies of
derl-ilpn—nﬂhr? situations. The quality of managerial decisions largely affects the
effectiveness of the plans made by them. In organizing process, the manager is to
decide upon the structure, division of work, nature of responsibility and
rulatlurﬁm, the procedure of establishing such responsibility and relationship and
0 on.



Importance of Decision-Making:

In co-ordination, decision-making Is essential for providing unity of action.
In control, it will have to decide how the standard is to be laid down, how
the deviations from the standard are to be rectified, how the principles are
to be established how instructions are to be issued, and 5o on.

The ability to make good decisions is the key to successful managerial
performance. The managers of most profit-seeking firms are always
required to take a wide ra of important decision in the areas of pricing,
product choice, cost control, advertising, capital investments, dividend
policy, personnel matters, etc. Similarly, the managers of non-profit seeking
concerns and public enterprises also face the challenge of taking vital
decisions on many important matters.

Decision-making is also a criterion to determine whether a person is in
management or not. if he participates in decision-making, he is regarded as
belonging to management staff In the words of George Terry: “If there is
one universal mark of a manager, it is decision-making.”



Importance of Decision-Making:

According to P. F. Drucker:
“Whatever a manager does, he does through making decisions.”

In any business, whether large or small, the conditions are never static,
they are perceptively dynamic. The old order is always yielding place to
new elther in personnel or in unforeseen contingencies. Changes in
conditions are the usual rule. Such a situation calls for actions that
involve decision-making.

5o, decision-making is deeply related with management functions and
both are bound up together inseparably. When a manager plans or
organises, orders or advises, approves or disapproves anything, he will
have to move with the process of decision-making. In all managerial
functions, decision-making is an indispensable accompaniment.



Roles in Decision-Making

Decider

The Decider {and there is only one Decider for each decision step) has the
ultimate authority to decide and Is in the best position to assess the system
value at stake for customers, stakeholders and employees. The Decider is
accountable for learning from every issue ralsed by the Executors and
Advisors and making a decision that maximizes system value. The Decider is

also accountable for the consequences of the decision

Executors

The Executor is the person or persons accountable for executing the
decision. Executors have the duty of giving input about feasibility,
consequences and value of the decision, Executors must be skilled at raising
issues with the decider in a way that clearly serves the business purpose at
stake.



Roles in Decision-Making

Advisors

Advisors are subject matter experts who have important perspectives
granted by their specific skills and experience. Advisors have the duty to
ralse issues related to their areas of expertise; they, too, must ralse
issues that clearly serve the business purpose. Frequently an Advisor

can help design the decision team to ensure the right participation
relative to business risk.

Recipients

The Recipients are those who needs only to be informed of the decision
to be able to act accordingly. Recipients play no role in the decision-
making process.



Quiz Time ...........

https://quizizz.com/join ?gc=033877



Traditional management systems

Gantt’s or Bar Chart
oLoad chart
»Progress Chart



Bar charts were introduced by Henry Grantt around 1900 A.D,, Therefore they
are alzo called as Grantt charts.

Bar chart is a graphical representation of activity v/s time.

Usually horizontal axis represents the time duration and vertical axis
represents activities or jobs to be performed.

The beginning and end of each bar show the "time of start™ and “time of
finish: of the activity respectively.

Therefore the length of the bar represents the time required for the
completion of the activity

Gantt’s or Bar Chart



Advantage of Bar chart:

¥ It is simple to draw, easy to understand and can be drawn quickly.

¥ Mo trained/skilled personnel is required to make the chart.

* The progress achieved at the site is expressed in terms of percentage,

¥ It may be used for depicting the resource requirement of a construction
project.

¥ It provides a visual representation of the entire project which shows exacthy
when each of the above activities is supposed to start and finish.

Limitations of Bar Chart:

1. Lack of Degree of Details

in case of big projects only major activities can be shown, if at all the activities of

big project are shown on the bar chart then it may become too cdumsy. Therefore
bar chart are not preferred for big projects.

An actlvity is represented as a bar, without any details of sub-activities contained

in it due to these effective control over activities can be done.

Gantt’s or Bar Chart



For example consider activities in the below bar chart “Laying of pipe work” is
shown as a bar, but following sub activities controls the satisfactorily and timely
completion of the activity.

A, Notice inviting for supply of pipe

B. Finalisation of bid

C. Supply of pipes at site

D. Final laying of pipe

For the satisfactory and timely completion this activity, these sub-activity should
be scheduled properly. The above detail can be shown effectively by marking
stages [also called ‘milestones’ on that particular activity bar.
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Gantt’s or Bar Chart



Progress Chart

Gantt’s or Bar Chart



2. Review of Project Progress

A bar chart does not show the ‘Progress of work in the project and therefore it
can be used as a control device.

As progress made at a particular instant of time is required for proper control of
the project.

This difficulty or drawback can be overcome by showing of each activity by
hatched lines in the half of the width of the bar,

Progress of each activity is marked on the above chart with the help of hatched
lines at the end of B weeks. Following observations are made.

1. Activity A Is behind schedule by 4 weeks

2. Activity B is on schedule and Activity C is completed

3. Activity D is ahead of schedule by 1 week

4, Activity E has not started yet and therefore need to be rescheduled.

Gantt’s or Bar Chart



Gantt’s or Bar Chart
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Problem No.1

The activity break down for a certain project is as under:

~ Activity 2 & 3 can be done concurrently and both must follow
Activity 1.

= Activity 2 must precede activity 4.
~ Activity 5 cant begin until both numbers 2 and 3are completed.
~ Activity 6 can be started only after numbers 4 and 5 are completed.

= Activity 7 is the last activity which can be started only after
completing activity 5.

Prepare the Bar Chart for the project.



Problem No.1

Bar Chart Info:




CPM & PERT

A convenient analytical and visual technique of PERT and CPM
rove extremely viluable in assisting the managers in managing
rojects.

F} H}‘ stggﬁs for Proj E‘ﬂ t.valu.ltmn and Rewew Technigue
un%ﬂ? P The tech n:?uewas mrelu ed and used in
é

Eﬂ: Euﬂctmn wi lanning and designing of the FRolaris missile
CPM stands for Critical Path Method which was devel
Danntmi-Z.: !;nm ﬁa;tp[:i‘lled ﬁ?ﬁt t‘::l the égns‘::fcﬁu: mg in

the chemical industry.

Though both PERT and CPM techniques have similarity in terms of
cepts, ¢ EEulcﬁl}ldrrencﬂﬂ i Eﬁssﬂf c Sme cln '12"3?13

FERT has thre e catimges ot actiytcs s s probabiley



CPM NETWORK

Critical Path Method (CPM ) is a network analysis approach. It finds out
which sequence of activities has the least measure of scheduling
resillence by which it can predict the duration of the project. It is based
on the estimation of the standard time needed for execution of a
activity. CPM manages the both time and cost of the project.

In this method, the critical path of the project is established by
identifying the critical activities of the project. Critical activities are the
activities whose total float value Is 0",




CPM MERITS

It has the following advantages:
< [t figures out the activites which can run paraliel to each other
<= It helps the project manager in ientifying the most oritical elements of the project
< it gives a practced and disciplined base which helps in determining how to reach the objectives.
< CPM is effective in new project management.
< CPM can strengthen a team parception if it is applad properly.

{ﬁmgmmﬁ demonstration of dependencies which helps in the scheduling of individual

< It sheors the acthities and thedr outoomes as a nebwork diagram.
< It gives & fair and concise procedure of documenting of project.
¥ It helps in determining the slack time,

= An icit mrd e lear oach of commumicating propct plans, schedules, time and cost
performance s developed. EEEEEE

% It is extensively used in industry.
2 It helps in optimization by determining the project duration.



CPM DE-MERITS

It has the following disadvantages:
< The scheduling of personnel is not handled by the CPM.
<*In CPM, it is difficult to estimate the completion time of an activity.
<=The critical path Is not always clear in CPM.
<+ For bigger projects, CPM networks can be complicated too.
“*It also does not handle the scheduling of the resource allocation.

“+In CPM, critical path needs to be calculated precisely.



PERT NETWORK

Before any activity begins related to the work of a project, every project requires
an advanced, accurate time estimate. Without an accurate estimate, no project
can be completed within the budget and the target completion date. Developing
an estimate is a complex task. If the project is large and has many stakeholders,
things can be more complex. Therefore, there have been many initiatives, to come

up with different techniques for estimation phase of the project, in order to make
the estimation more accurate.

PERT (Program Evaluation and Review Technique) Is one of the successful and
proven methods among the many other techniques, such as, CPM|(Critical Path
Method), Function Point Counting, Top-Down Estimating, WAVE, etc. PERT was
Initially created by the US Navy In the late 1950s. The pilot project was for
developing Ballistic Missiles and there have been thousands of contractors
Involved. After PERT methodology was employed for this project, it actually ended
two years ahead of its Initial schedule. PERT introduces uncertainty into the
account by 3 kinds of time estimating of activity duration which are as follows:



PERT AND THREE TIME ESTIMATE

The Optimistic Time Estimate (to)

The uptlmlstll: time {’mi i5 an estimate of the i tim ' vt

. Ideal conditions are aﬂumed tn pfevail durmg
th-e Executlnn of the arthrl‘hir
The Pessimist Time Estimate (tp)

The pessirn Istic time (tpl I5 an Esﬂmate of 1 ]

assumed tu preuall durlng 'I:he execution,

Df murﬁe, rnajnr catastmphes er labour strllr.e or unrest etc. are excluded from
estimate.

The Most Likely Time Estimate (tm)

The most likely time (tm) is based on experience and |udgment being based on the
time required if the activity is repeated a number of times under essentially the

same conditions. This time signifies the most frequently occurring time. It reflects a
situation "things are as usual, nothing exciting”.



PERT AND THREE TIME ESTIMATE

The general shape of probability distribution curve associated with the three
time estimates of PERT is shown in Fig2.38 below
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FREQUENCY DISTRIBUTION

A s stated above, the three Lune ssrimaled are very dilicult o
prepare, urless some guidanee isav ailable The planner should base
Ul swiimations on svalahls information and pest ex rience. For
example, consider a errtain aetivity ‘A’ under diverse comditions
Phe time required [we the concpletion of this activity under each
condition is known, Maturally, che Lime o ompleticn will be short
pptimistie Line) i better than norma. conditions exist. The nunber
of rases when such norinal conditions exist completion of an
activity A will he naturally small, Similarly, time of completion wil

be long (pessimistic time) ([ adverse conditions are (here, and sueh

will alsobe small in number.




FREQUENCY DISTRIBUTION
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FREQUENCY DISTRIBUTIDN
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FREQUENCY DISTRIBUTION
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MEAN, VARIANCE & STANDARD DEVIATION

From the provious article we find that the frequency distribn-
tiom curve can be drawn if data about varying durations of time
takan for the completion of jobs of 2 partieular type are available. If
thiz curve is symmetrical, then it is-ealled the normal curve |
otherwise it is said Lo have a shew which could be either to the left
ortothe right, Whatever may be the form cf the corve, the feliowing
aspects of the characteristies of the distribution are important

{ir Mear iime or average time (called the mean of the
distribution),

iii) Devialion,

(s41) Variance and
(i) Standard deviation
Mean, dMean of the disiribution may be defined by the al-
gebraic sum of time durations laken by various jobs divided by the
numker of the jobs




MEAN, VARIANCE & STANDARD DEVIATION

i
n
Deviation. Deviation is the difference between the time
under consideration and the mean time. This difference may be
gither positive or negative

Thus G=t—1I,
where & = deviation of any time ¢ from the mean
¢ = time uncer congidaration, for which deviation is being

fiound.

AB.2)

Variance. Variance e the mesn of the spoared deviations

It is expressed by o

Thaz, ~L8.3)

Variance is calculated in the folowing steps

(i1 Obtain the meun of the distribution, by Eq. (5.1

i1i) Determine the deviaticn of each time from the Dean.
{iii} Find square of these individual deviations.

iv) Find the nean of the aquared deviations




MEAN, VARIANCE & STANDARD DEVIATION

[i is to be neled that theugh the devialions may ke negative
also, hut their squares will always be positive. Hence variance will
always he pogitive. It eannot have zero value unless each individual
deviation is zere. :

Varianee is commonly wsed n statiztics 88 mMeasuTe of
variebility of the distribution.

Standard deviation. Tt is simply the squarc Toot of the
varinnce. Standard deviation is denoted by symbol @

Tt =l

Thus, o= .\J .

Li5.4)

n



PROBABILITY DISTRIBUTION

Probability is connected with chance and uncertainty. The
three time estimates that the estimator selects either from his
experience or from the frequency distribution has inherent uncer-
tainties, In probability analysis, and in consequent probability
distribution, we try to associate numbers with uncertainties. In the

frequency distribution one studies the group behaviour, while in the
probability distribution, we have the distribution of probability
values for all possible outcomes. The probability measures are
always between 0 to 1. If an event has probability of 1, 1t is certain
ta oecur, while if the probability is zero it will not oceur. Closer the
robability value is to 1, more certain is the occurrence of the event.




NORMAL PROBABILITY DISTRIBUTION

The probability carve is not necessarily symmetrieal about
its apex. [f the curve is symmetreal, then it is known to have narmal
or Qanssian distribution, shown in Fig, 5.5.

The mean of he normal probability distribution is denoted
by w (i.e. £ = ). It can be provec that :

(@, Approzimately 68% of the values of the normal distribu-
tion lie within ¢ o from the average, waere « 15 the standard

deviatior, This means that the shaded area of the curve (Fig. 5.5)
beiween x = o — o tox = i + o is 68% of the total area

(b Approximately 95% of all the valies lie within = 20 from
the average. This means that the area of the curve between x = p
—2atox =+ 2715 95% of the total area. '

(] Approximately 99.7% of all the values liewithin = 30 from
the average. This means that the area of the curve betweenx =
—Jotox=p+ 30is90.7%.




NORMAL PROBABILITY DISTRIBUTION

P obabili vy Funclion
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FIG 5.5 NORMAL FROFARITY (05T RIBUTICN

The last property 1) cun be used to ealenlats che standard
drvitdion direcsly if the minimum time [, and masimum tize i)
are krown, Let @ Biv taul the miniouc tisme s € days and
maxicnaLs time is 1k daws far the eorpletion of a-ob. IF98.7% of #fl
the values (.0, poesib.e vwupletion imed) are arummed to lie
between § =o.¢ 18 days then the distanes between the exlrane o
valur (€ days) and extreme right vuluws (18 days' sho:ic he equal to
& 30 or B0k wonal. The standard deviction




NORMAL PROBABILITY DISTRIBUTION
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THE BETA DISTRIBUTION

‘I'he beta districution is a typical type of probability distribu-
tion, wnich fits well for PERT analysis. A beta distribution is the
one which 15 not symmetrical about its apex. Fig. 5.6 shows two beta
diatributions, one having skew to the left (beta distribution for
optimistic estimalor) and the other having skew to the right (befa
distributior. for the peasimiatic catimator).

The ariginators of PERT were interased in find ng that type
of probabilily distribution which satisfes the following conditions

1. The distribution ehould have a small probability of reach-
ing the mozt optimistic time (shortest time).

2. The distribulion should have a smell probability of reach-
ing the most pessimistic time (lonzest time).

2. The distribution should have one and only on2 mest likely
time [f.z. unimodal] which would be free to move between the two
extremes mentioned in 1 and 2 above.




THE BETA DISTRIBUTION

4. The distribution should be such that the amount of uncer-
tainty in the estinating can be measured easily.

The above mentioned four requirements are met with beta
cistribution. Henece this distribution s ased in PEKT analvsis.

it can be shown that for Beta distribution. the standard
deviation is given by

I'he variance o’

We Lave already seen thet vanance is the measure of
wrceitataly. Greater the variance, greater will se the uncertainty.




THE BETA DISTRIBUTION
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EXPECTED TIME

The three Lime estimates ¢,. (optimistiz t.me), {p |Pessimistic
tirie) and ¢, ‘most likely time} are identified on the Beta-distrbu-
tion. The variance and standard deviation can be eamputed usirg#,
and ¢p. However, one must awwbine the three time astimates into
one single time—the average time taken for the curnpletion of the
ac.ivity or job. This average time or sing.e workablz time i3 com-
manly called -heespected fune and iz denoted by . [ftheexactshape
of the probatilisy distrimiinn curve is <nown, the average time ar
expected time could be accurately caleulated, However, since the
precise curves are never available (specially for non-repetitive jobs)
we must use approximation. This s done ulgelraically, using a
weighted average derivec by statistic.ars. In computing the ex-
pected time, a weightage of 1 is given to the optimistie time f,
weightage of 4 to the most likely time (1.) and weightage of 1 tc the

most peaaimietic timo (2,).

Ees 'd.f:_ + -ﬂ:_|

" o

f:=




PROBAILITY OF COMPLETION OF PROJECT

Once the expected mean time, varlance and standard deviation of the
project are determined. It is possible to calculate from probability
theory, the chance of meeting the project on su:hed uler.l tlme To ﬁu
this, it is considered to have a 10 I
wrl:h the mean value and standard dmnatinn

The reason behind the assumption of normal distribution curve is
that we can use information and data available about the normal

curve from a book on probability. The curve has a definite character
which can be easily integrated to find the area of curve.

To calculate the chances of meeting the time, it is necessary to plot a
normal distribution curve, the probabilities for the interval from the
mean value to the value of x given by definite integration;



PROBAILITY OF COMPLETION OF PROJECT

The probability factor (z) Is the same as normal deviate. We can
directly take the value of % probability corresponding to the normal
deviate z from the probability Table. intermediate value may be
linearly interpolated.

When z is positive, the chances of completing the project in time are
more than 50%.

When 2 Is zero, the chances of completing the project in time are
more than fifty-fifty.

When z Is negative, the chances of completing the project in time are
less than 50%.

if the probability of completion of project in time is assumed, the
scheduled time can also be forecasted.

I'he mase af mregranion is changed y assaming

¥ = LT

..T




CPM vs PERT
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CPM vs PERT
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B Part |-Project Network-Events Activity, Dummy, Network Rules,
Graphical Guidelines for Network, Numbering the events, Cycles,
Development of Network-planning for Network Construction, Models
of Metwork construction, steps in development of Network

B Part 2-Work Break Down Structure, hierarchies.

B Part 3- Concepts: critical path method-process, activity time estimate,
Earliest Event ume, Latest allowable Occurrence ume, start and finish
time of activity, float, eritical activity and critical path problems.
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CPM & PERT

B A convenient analytical and visual technique of PERT and CPM
prove extremely valuable in assisting the managers in managing the
projects.

B PERT stands for Project Evaluation and Review Technique
developed during 1g50's. The technique was developed and used in
conjunction with the planning and designing of the Polaris missile
project.

B CPM stands for Critical Path Mcthod which was developed by
DuPont Company and applied first to the construction projects in

the chemical industry.

B Though both PERT and CPM techniques have similarity in terms of
concepts, the basic difference is; CPM has single time estimate and
PERT has three time estimates for activities and uses probability

theory to find the chance of re:u;hing the scheduled time
BY AR DHIVYA SHREE G



PROJECT NETWORK DIAGRAM
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COMPONENTS OF PERT/CPM NETWORK

PERT / CPM networks contain two major components
1. Activities, and
il. Events

Activity: An activity represents an action and consumption of resources (time,
money, energy) required to complete a portion of a project. Activity is
represented by an arrow, (Figure 8.1).

! L,
Wi B ER IR B S

Fawars # 1 o S ile

Event: An event (or node) will always occur at the beginning and end of an
activity. The event has no resources and is representad by a circle. The ith
event and jth event are the tail event and head event respectively, (Figure
8.2). -
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COMPONENTS OF PERT/CPM NETWORK

One or more activities can start and end simultaneously at an event (Figure B.3 3,
b).

S 3 - L
&) iy
T £
ini Rlerpe Ewwsmi o Byt e, wemi
e = =tk

Activities performed before given events are known as preceding activities (Figure
B.4), and activities performed after a given event are known as succeeding
activities.

il ® Iil.-
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H{\'P_:lg'iﬂas A and B precede activities C and D respectively.
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ERRORS TO BE AVOIDED IN CONSTRUCTING A NETWORK

a Two activities starting from a tail event must not have a same end event.
To ensure this, it is absolutely necessary to introduce a dummy activity, as

shown in Figure 8.6,

b. Looping error should not be formed in a network, as it represents
performance of activives repeatedly in a cyclic manner, as shown below in

Figure 8.7.
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ERRORS TO BEAVOIDED IN CONSTRUCTING A NETWORK

Dangling

Whenever an activity is disconnected from the
network it is called dangling error.

Uandﬂ;

F
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ERRORS TO BEAVOIDED IN CONSTRUCTING A NETWORK

Redundancy

When the dummy activity is introduced and it is
not required, it is called redundancy errors.

0.
B
-0 o0
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ERRORS TO BEAVOIDED IN CONSTRUCTING A NETWORK

Find Out what is VWagon
Wheel error....

BY AR DHIVYA SHREE G



ERRORS TO BEAVOIDED IN CONSTRUCTING A NETWORK

Wugun wheed vrver:
As par Fig, 2.17, epch of aceviges P, O aad B capmoe seert undl a1 ehe cares acrivicies A,
B axd O arz xoacpleted. B dn reabiry, this mav aor be the sinemion, There i ao emror visibe in
the cenemmetion of diexnn Dopical error has eseat to it
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RULES IN CONSTRUCTING A NETWORK

|. Mo single activity can be represented more than once in a networl. The length of
an arrow has no significance.

2 The event numbered | is the start event and an event with highest number is the
end event. Before an activity can be undertaken, all actvities preceding it must be
completed. That is. the activities must follow a lopical sequence (or -
interrelationship) between activities.

3. In assigning numbers to events, there should not be any duplicavon of event
numbers in a network.

4. Dummy activities must be used only f it is necessary to reduce the complexity
of a network.

5.A nerwork should have anly one start event and one end event
6. The direcion of arrows should flow from left to right avoiding mixing of
direction.

BY AR DHIVYA SHREE G




Some conventions of network diagram are shown in Figure 8.10 (a),

(b). (c), (d) below:
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PROCEDURE FOR NUMBERING THE EVENTS
USING FULKERSON'S RULE

-1 Stepl: Mumber the start or initial event as 1.

-l Stepl: From event |, strike off all cutgoing activities. This would have made one
or more events as inidal events (event which do not have incoming activities).
Mumber that event as 2.

) Stepd: Repeat step 2 for event 2, event 3 and till the end event The end event
must have the highest number.

-l Continue until the final event of the network which has arrows entering into
and none coming out of it

BY AR DHIVYA SHREE G




NETWORK TECHNIQUES
Networks - AoA
Event Exvent
| O
) ) Actviry
* Basic fEFH'E'ErEI'It ation
! I' Event - Acrviny Seart J Event - Aeriviry End
Node  pigkian Node
1 o = J
Networks - AoN
. Activity i
Eglmunship To Precsfing r'hrmrnh"-l_-. < Relahaushngy To Sucoesdmy Sctreahes
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NETWORK - AoA (Activity on Arrow)

Fiuthe doves (2 days) Faint the nowse (1 day)
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NETWORK - AoN (Activity on Node)
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EXAMPLE I:

Draw a network for a house construction project. The sequence of activities with
thewr predecessors are given in Table 8. |, below.

Jable .11 *.ilu:r.lml!n e Acimaiies For House Uoncirachian I"r-'rrl:

Maame of Stmrring and Dieseciptio of actvie: TPoedeceizan | Thme duration
the activitr | finishing event {days)
A (1.1 Praruee the hevss plan = 4
H (23} Uomtyct the hante A 34
c 34 Fru the dooc | windows B 2
D 3.5 Wiziag e burase B 2
F (4 6} Faint the Fanre [ 1
F {5.6) Polizh the dosrs / widowe D 1
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EXAMPLE |:
S ot on
Fix the doos: (2 dayd Vaint the touwse (1 day)
L -
Prepare th ) $
house clan Consrud the © /‘ ‘HHH
house " :
I' > . > 1 J.’
A B 4 .
. D™ F
4 dave) (=8 days Ry g Polish the cocrs (1 day)
¥Wrlng the
humnae (2 dhayps)

Eigwre 511 Mevworh diagrmn copresen iz howse omsinaclivs prsject.
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EXAMPLE |:

The network diagrom in Figure 8.1 shows the procedure relationship
between the activities. Activity A (preparation of house plan), has a
start event | as well as an ending event 2. Activity B (Construction of
house) begins at event 2 and ends at event 3. The activity B cannot
start until activity A has been completed. Activities C and D
cannot begin until activity B has been completed, but they can be
performed simultaneously.  Similarly, activities E and F can start only
after completion of activities C and D respectively. Both activities E
and F finish at the end of event &.
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EXAMPLE 2:

Consider the project given in Table 8.2 and construct a network diagram, Table 8.2:
Sequence of Activities for Building Construction Project.

Acnviw Description Predecesor
& Pumchese of Lawl .
B Propamtion of bulding plaa -
C Lewel or clean the lond A
L} Fepster and get approval A B
E Consmract he bullding C
F Pl e buadiler D
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EXAMPLE 2:

Solution:

The activities C and D have a commeon predecesser A. The netweork representation
shown in Figure 8,12 (a). (b) violates the rule that no two activities can begin and end at
the same cvents. It appears as if activity B is a predecessor of activity €, which is not the
case. To construct the network in a logical order, it is necessary to introduce a dummy

activity as shown in Figure 8.12.
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EXAMPLE 3:

Construct a network for a project whose acthvties and their predecessor relationship
are given in Table 8.3,

Tahle B2 Arfivity Sequeace for a3 Praject

Ay | A 3 c [ HEAEARE AN | I
Prodecoers A i | c 5 i TR FGC
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' et S—— |
EXAMPLE 3:

Solution: The network diagram for the given problem i shown in Figure 8 [ 4
with activities A, B and C starting simuitaneously.
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EXAMPLE 4:

Draw a network diagram for a project given in Table 8.4.

BY AR DHIVYA SHREE G

Table8.4: Project Activity Sequende
Acrig | A CJD[E] F [ & ] B |
aeEades ] A D .2 |D |D
Praducacor

a
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EXAMPLE 4:

Solution: An activity network diagram describing the project 5 shown in
Figure 8.15, below:
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EXAMPLE 5: Draw a network diagram for the following octivities.
Event | Activity | Duration(Days)
1-2 B 5
I-3 A 10
1-4 C 10
-4 D 2
3-5 E 5
3-7 G 10
4.5 - -
4-6 F 7
5-7 H 10
&7 [ 4
78 ] 3
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EXAMPLE 5:

Solution: An activity network diagram describing the project is shown in

below:
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WORK BREAK DOWN STRUCTURE

Project work-breakdown methodalogy enables splitting of the project work into hierarchical
work-breakdown levels of sub-projects, tasks, work packages and activities. Each activity
represents an identifiable lower-level job which consumes time. and possibly resources

Construction projects are best organized by tasks into lask responsibility centres
Thev are best managed by work packages and best planned and monitored by activities

The project work-breakdown process igvolves breaking dewn of the project work inte
manageable parts arranged in a bierarchical order till the desired level is reached The
work-breakdown levels are broadly categonzed mto five levels These levels, arranged 1o a
descending huierarchucal onder are given here

Sub-proect evel
Tuak level
Work-pachage level
Actyaity level
Ciperations el

Each level has ceriain festures associated with it (Table 3. 1) However, it may be noted

that level categorization s & broad concept and st himes their overlapping may become
unavoidable
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TABLE 3.1 :
HOUSING PROJECT WORK BREAK DOWN LEVELS
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PROJECT WORK BREAK DOWN LEVELS

The work break down structure of a project forms the basis for listing of
activities, modification of systems, sorting data by hierarchy levels,
structuring of work organisation and managing similar scope mult level
projects.

B 5Sub-projects Level

Sub-projects are derived by dividing the project work inte independent large-volume mim
projects ar taak greups. For instance, in a housing project, each group of major works which
Can Progress In & syedmate manner, without imterferepos from other works can be termed
as o sube-propect.

The number of sub-projects in & praject vanes with the nature of the project. Each sub-
project comprises one or more substantinl work tazks. The sub-project. kevel aids in identifying
tasks. In the 2000 Housing Units Project, each Lype of resbdential, sducationnl and public
bulding can be taken as 3 sab-praject {See Exhubit 3 1)
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EXHIBIT 3.1 :
HOUSING PROJECT WORK BREAK. DOVWN LEVELS

Showing Sub — Project level & Task level
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PROJECT WORK BREAK DOWN LEVELS

B Task Levels

The praoject or sub-project work can be split up into various tasks A tash 15 an identifinble
and deliverable major work. It is an entaty in t5el{ and can be performed without aiuch
interference from other tasks A task is supported by its design package Each task is
assigned time and cost objectives and 15 provided with planned resources for accomplishing
the task objectives. The task execution 13 entrusted 1o & tagk responsibility unit. headed
by a manager or & BEnior engineer

Task level 15 used in the project-summary plan, the desygn-preparation plan and the
contract tendering plan Io the 2000 Housing Units Project, the construction works in each

residential building can be grouped under three main tasks, 1e. foundaton, superstructure
and finishes (See Exhibit 3.1).
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PROJECT WORK BREAK DOWN LEVELS

B YWord-Fackages Levais

A project tagk can be further subdivided into one or more work pachages Each work pockage
contoins o sizesble, (dentifiable, megsurobie, sostable und controllable pockoge of work.
Exhubit 3.2 shows the work packages for the construction of a residential building af the
Housing Units Projecl

In the preject master plan or the contracted works. contral plan, wach work package is
asdigned s performance objectives. These are generally stated in terms of its completion
penod, standard east, resource-productivity standards snd the siandard sale price, The
mieasure of performance thus, gets closely linked with the execution of s work packages.

Wark packages form a commen base for linking the key functions in project management
The work-package concept leads Lo the simple-magagement theory of managng, desiFming,
estimating, planning, orgamizing, directing, commonicating and controlling, wsing these
work packages gs the base lines. In the 2000 Housing Units Project, foundation work of g
residential bmlding tan be broken duwn into four wark packages—hbase. raf, plowh wall,
ground feor slab See Exhibits 37 apd 331
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EXHIBIT 3.2:
HOUSING PROJECT WORK BREAK DOWN LEVELS
Showing Task level & Word Package Level
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PROJECT WORK BREAK DOWN LEVELS

B Actiy Ity Laval

A wark package com further be broken down inlo vanous identifisble joba operations
and processes, which consame time and possibly, viher resouress and are pecessary for
ita complotion. Each ome af this s called an activity. As an eample, the various
activities iovolved in the construction of foundation of a recidential building are listed in
Exhibit 2.7 and Exhibit 3.3.

The brenking down of a work package ints its constituent sctivitias requires a study of
the methodology of execution of the work package This methodology, generally known
be the term method stofement, is evolved by the conwrned planning engineer using
his enastruction erperience and throuph his discussions with the respective project
£ LS.
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EXHIBIT 3.3 :

HOUSING PROJECT WORK BREAK DOWN LEVELS
Showing Word Package Level & Activity levels

Feumsdsiss Taks
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1 | ] |
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PROJECT WORK BREAK DOWN LEVELS

B Operation Level

An activity comprises sne or more operatiops. Bach operetien contains a part of the wora
content of the activity. It generally has » particular type or a fized group of resources
amsocated with it It is performed during the scheduled time durstivn of the activity.
Soras operations may etart with the comivencement of the activity, while sthers may take
pace duning its time duration. In seme situsting, performance periods of operations may
averlep. :

Uperations are no! esnsidered dunng the setwetk modeliing and analysis stage excap!
that the gum of the costs of operations sguals the activity cost. They form the basis for
allocation and scheduling of rezources of ench activity, In the 2000 Housing Units Progect
vperation invelved in activity ‘concreting raft’ of feandation work include
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PROJECT WORK BREAK DOWN LEVELS

B Oparation Leval

» Cleaning and preparing inner side of the raft for cencreting

» Pumping concrete

+ Spreading and vibrating conerete

+ Finishing of top concrete surface

The construction projects are bost comtrolled by the work packages, and bost progrummed

For day work by weing operaticnal level best planned snd monitersd by the sctivilies &
project planner uses sctivity ag the common deta base for project planning The activity
about resources such a8 men, materials and machinery needed for execution of each activity
enables the preparation of rescurce [orecasts. The activity sale price is used to determine
the ineome and cash-flow forecasts. The activity base is wvital for monitoring the progress
of the projoct work [n the 2000 Honming Units Project foundation sonstruction task can be
broken down inde 27 activities (See Exhibit 3.3).
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CRITICAL PATH ANALYSIS METHOD

B Each acuvity connecting l-node event with |-node event requires a
duration time for completion

B This duration may be deterministic in the case of CPM or probabilistic in
case of PERT network

B The time at which an event occurs i the maximum tme of the various
paths directed inwardly to that event because an event cannot be
accomplished until and unless all the activities flowing into it have been
completed

B While analyzing a network. it is often necessary to estimate the total
project time to forecast the particular date when the project will be
completed.

B The total project time is the maximum of the elapsed time amongst all
paths originating from the initial event and terminating at the final event
indicating completion of the project.
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CRITICAL PATH ANALYSIS METHOD

B The path of longest duration is defined as the CRITICAL PATH and
the activities lying in this path are called CRITICAL ACTIVITIES.

B Any delay in any of critical activities will result in a consequential delay in
the completion of the entire project

B The project cannot be finished earlier than this project time given by the
critical path. So the time taken by the critical path is the shortest
possible time to finish the project.

B The project time is caleulated by the event time mentioned in time box
of each event on the network.
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CRITICAL PATH ANALYSIS METHOD

B The ume box consists of two compartments. The value in the left compartment
stands for EQOT (earliest occurrence time) or earliest I:JIEl:{tl:d time

(TE) and the value in the right compartment stnds for LOT (latest
occurrence time) or latest allowable time (TL)
EOT LOT je——- Timebox

The acuvity, which does not e en the critcal path, is called non-critical activity.

These non-criocal activities may have some slack tame.

B The slack is the amount of tme I:T which the start of an actvity may be delayed
without affecting the averall completion time of the project.

B But a critical activity has no slack.

B To reduce the overall project tme, it would reguire more resources (at extra
cost) o reduce the bDme taken by the criocal actvities ©o complete,
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CALCULATING EOT AND LOT

Before the critical path in a network is determined, it i necessary to find the
earliest and latest thme of each event to know the EOT {sarliest cccurrence time)

at which the activities originating from the event can be started and to know the
LOT {latest occurrence time) at which activities terminating at the event can ba
f.l!ll'l'lp-it'l'.td.

Forward Pass Computations {to calculate Earliest OccurrenceTime EOT)

Step I: Bagin from the start @ventand mowe owards the end event
Etep 2: Put EOT = 0 for the start owent

Erep 3 Go o the nedt cvent (Le node ) i there is an incoming activity for event 2, add
calculate EOT of previous event (Le event 1) and activigy dme.

More: i there are more ‘than one incoming actvites, calculate EOT for all incoming

activities and take the maximum value. This value iz the EOT for ovent 1.

Ztep 4: Repeat the same procedure from step 3 till the end event
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CALCULATING EOT AND LOT

Backward Pass Computations (to caloulate Latest QecurrenceTime LOT)

B Step |: Begin from end event and move towards the Smrr esent Assume that the
direction of arrows it reversed,

B Svep X Lavesr Time LOT for the |2sr evene B thecarfiest ime ECT of the last evene.

B Step 3 Go o the next event, i there 5 30 incoming acthvicy, submract the value of LOTol
pravicus gvent from the activity duration me. The arrived valee is LOT for that ewent, &
there are more than one incooming activithes, ke the minimum EOT value

B Step 4: Repear the ssme procedurs from step 2 dif the start event.
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CALCULATING EOT AND LOT

EXAMPLE &: Derermine the Critical Path and Critical activities. List EQT and LOT af each
actvity n a tabulor form
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CALCULATING EOT AND LOT

EXAMPLE é: Solution
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CALCULATING EOT AND LOT

Solution:
EOT CALCULATION
Moke Noof patha Ariyaises EOT calcwabaton EOT
Numher fi—i (EOT) = (BOT) ..:
1 ¥ - - i
. 1 -2 0 =3 §
3 1 1-3 =10=10 10
% P L—4 Seli=15 13
1-4 102 =12
5 2 i-% 13 =15 15
4=13 150 =15
e 1 3—b I5+7 =22 2
| i-7 10+ 10=20 M
=7 15=10=23
fi=7 ey =2
E [ T-8 M5 =i 1]
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CALCULATING EOT AND LOT

Solution:
LOT CALCTLATION
Teade oo No. of patls [ Actine LOT caloulabon LOT
| I )
¥ = | = = A1
T T | | T7-8 " B1-5 =24 3
1
[ 1 l =1 G- = e .
| |
E 1 | =7 =10 =16 T3
3 | 35 T 16-0 =18 | 15
§=6 N7 =15
i i | i M= =18 11
3=5 16=5 =11
i=d 15=2 =]}
2 1 T-4 15-10 =3 5
i ' -3 M-10 =1 i
1.2 $=5 =0
1
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EXAMPLE 7:

Find the critical path ond project duration of the given CPM project.
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EXAMPLE 7:

Find the critical path and project duration of the given CPM project.
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ACTIVITY TIMES AND FLOATS

With respect 1o the start and finish of an acoeicy Berwesn the bounds of Nmicing eyent Tmes
(ECT & LOT), Several cerms for defining actvity timas can be introduced

| ;ECTl . SLE,—] 8] LIk}

— EST a EFT s
o LST T, LFT gy

B EST (earliest start tinne ) The earliest start mme is the earfiest possible tme at which
an activity can start

{(EST}i-j = {ECT)

B EFT (earliest Minlsh thne): The earliest finish ime is the earliest possible time ar which
an actvicy can finish

(EFTHi = | = (EOT)i-t = j
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ACTIVITY TIMES AND FLOATS

[ieeTi] o (ROT) | ROT
o BT a BT O

e LST T, LFT e’

B LST (Latest start time): The latest start ome is the latest possible time by which an
activity can start without any deley of project tme forecast on the basis of earfiest
coourrencd time 0 the final event

(LEThi=j={LOT)j-ti-j
B LFT {Latest finish dme): The latest finizh time i1 the latese possible time that an activiey
can finish without any delay in completon of the project

{LFTH - | = [LCT)

(Subscript i - | denotes activity whergas subscripts | or | arg for @il event or head ovent of tho
acthaity respectively).
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ACTIVITY TIMES AND FLOATS

FLOWAT S: Floaz denates the fexiblliny range within which the start tme ar finish tme aff an activicy
can fecrusre wirhout affecong the compledon of the project Thers are fowr types of floars as follows.

B Total Mloat (TF) Total float of an activity it the excess of maximum available Bme over the
activwity time

(TFlisj = [{LOT)j = (ECT i tisj
= [LET- E5T)
= |LFT- EFT}

B Free float (FF): Free float of an activicy 8 the excest of 3vallable tme over the activity time
wiven x| pobs SIAFE A4 early A8 possinle. T e Berm fres’ indicates that the ue of this Floar does
mot Afect the succesding notvities,

(FF)i =| = [{ECFTH - (ECT)] -t =
ar = EST of'the succecding activity - EFT of the activity under construction,

B Independant loat (IF)indepandant fioat of an acoviny & the wocess of minimum sailable
tima. In soma cases the absorption of this float affects noither the predocessor nor the sUccessor
activity. That's why, it is called independent. If it is desired to increase duration time in order to
refoase fforts elsowhere, mdependent float can bo usad without any replanning,

(IF)i - j= [(EOTH- (LOTH]- o -
if the value of independent float is negatve, it is taken as zero for all practical purposes
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ACTIVITY TIMES AND FLOATS

B Interfering float (INT.F): Interfering float of an activity is the difference
berween the total floar and free float It is equal o the head event slack.

(INTF)ij = [(LOT)j - (EQT)j] or {TR)i =] = (FR)i-j.

The confirmation of the critical path ina €PM nerwerk is made only when all che
above four floats of each acovity lying on the path is zero

B SLACK: Slack denotes the flexibilicy range within which an event can occur.
Slack of an event = (LOT-EOT) of the event.

In the CPM network the minimum value of slack is zero and the rero slack event is
called the critical event The critical path is a path joining the critical events but the
confirmation of the critical path is only when the conditions of zero floas are
satisfied
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ACTIVITY TIMES AND FLOATS

Total Flaat : The total time that a schedule activity may be delayed
Total Float = [ LFT = EFT Jor [ LST-EST)

Free Float : Free Float is the time by which the completion of an activity can
be delayed beyond the EFT without affecting the EST of succeeding activity
Free Float = E5T [succeeding) — EFT [present)

Interfering Float : Part of total float that causes reduction in the total float
of successor activity

interfering Float = LFT [present) — EST [succeeding)
independent Float : Amount of float that can be used without affecting

either of the succeeding or preceding activity
inde pendent Float = EST [succeeding) = LFT [preceding) = Duration (present)
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EXAMPLE 8:

Find the critical path and project duration of the given CPM project. Also
cakculate EST EFT LST, LFT and TF, FF, If, INTF in a tabular form.

1

A (1] E
Daaud
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EXAMPLE 8:

Solution: Project duration = 20 days
Critical path = | - 2-3 — 6-7 orA - C- F - . {Shown by double line)
Event time comprising EOT & LOT has been indicated in the respective time box
of each event

BY AR UHIVTA sHHE: @



EXAMPLE 8:
Solution: Calculations of EST, EFT, LST, LFT & TF, FF, If, INTF are presented in the
following tabular form.
Acdvity | - J= | Duratisa Acclivily i flass) Flosid (dags] Remarks
| Node | Nade | (davs [EST[EFT LST LT TF| 6 (F|INLF
A : 1 - 2 ik 2 o b C 0 L] 1]
E] 1 5 3 i ] & b E | & & L
C 3 3 T z g 1 | C a 0 i &= -m.'.l_i__ _
] ) F1 2 2 4 Ic 12 E a 0 3
E 1 & 2 I [ 12 1 s]% 0 b
F q i 5 4 14 @ ia r 1] i ] il
i 3 3 3 q 12 ic i3 | o 0 I
b f & t 12 L3 13 4 | B i
[ L : 1 12 Ia 1 23 IR [
I i (3] 141 il ] k4 20 i 1] L1 L] [ 1|
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EXAMPLE 9:

Find the critical path and project duration of the given CPM project Also
calculate EST, EFT, LST, LFT and TF, FF, IE, INTF in o tabular form.

L8] |

C / 3
10 10 -
B .o K -
1% i K 5 ¢ :'r_
B
g H
1 9
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EXAMPLE 9:

Solution: Project duration = 23 days
Critical path = | -3 -6 -7 orA- G- L. {Shown by double line)
Event time comprising EOT & LOT has been.indicated in the respective time box
of each event.

(03] [18]15
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EXAMPLE 9: Solution

- Li] ] L] a o - - - .

A 5 ] 5 L] 5 e o o i CRITICAL
B ] a ] [ 4 & @ @ L]
< I a Ia 3 13 7 & 0 3
E ¥ 5 4 B 1T b ] o 1] 1
L= L] 5 I'% 5 i35 9 @ 8 i CRITICAL
H W L] L) i« 213 & & 0 L]
L] 14 a 17 13 1 1 L] i)
L ] 15 13 15 13 9 o o L] CRITICAL
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EXAMPLE |0:

Construct a Network. Find the critical path and project duration of the given

project. Also calculate EST, EFT, LST, LFT and T, in a tabular form.

A tivity Nane lirne Activity e e | Aays)
i=2 A ) 5= G i
-4 H I - H ]
14 C L d-§ I 1
i i1 1 ik 1 *
3.5 E L] 8-1C E 3
44 I 2 21! I /
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EXAMPLE 10:

Solution: From the data given in the problem, the actinty network is constructed
as shown in Figure given below

1 IIIJ..-—-.‘.I 5 ——
@—N 4 v—r{ft;:}\,
B S T T
4 il E

-"/ | |"r-?'|.__ 2 — - "J-:-]"'J
m ;.,_'_,x ‘-——-_.,,( H
< E =y
0 4l 6 of o ol
SOy
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EXAMPLE 10: Solution:
Athia | dciviy  Mesaud Earliew| Tias: § T Lostesd Thitar FL; | Tuotal Fleal
M minie Tl
| E"":‘Fal} Tinksh H"“Iillﬂlk fhl.'.'lﬁ‘ﬂ
2 A | M I : % 2
L3 5 1 i 1 0 | 0
L= LB 1 4 E] L 1 =
4 T 1 1 K] 3 w - B
Bk E i 1 ¥ t [ i
44 F 5 5 10 | i | | T 5
-0 i 4 i i3 1l l e 5
5 E ] ? B : l 13 i
58 1 1 11 12 s 17 5
TH I x 15 17 = 7 n
E 1D K 5 17 21 Ly #af| 0
10 7 1o 17 E 2 3
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EXAMPLE 10:

Solution: From the Table , we observe that the octivites | — 3,3 -5, 5-77-8
and 8 = |0 are critical activities as their floats are zero.

{3 —J—Iq —— P
o h "'-._'__-II Ty,
' - ———
-f,r" _fﬁ i rm x]
(1) 4 {? = R P U
I 7 l_l_i__sl
Y o oY
L L : D,

Figmee 8.1 7 Cridoeal Path of tle Proagecd
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CONTENTS

B Part |: Cost model-Project cost, direct costyindirect cost, slope curve,
Total project cost, optimum duration contracting the network for cost
optimization,

W Part 2: Steps in cost optimization, Wpdating, résource allocation-resource
smoothing, resource leveling.
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OPTIMIZATION THROUGH CPM TECHNIQUE

B 50 far we have discussed the project representing by a network and
finding out its critcal path and scheduling The object was to identify
those activities or events that need full actention with a view to
complete the project on time.

W The forecasting of the project finish.was based on the estimate of the
project duration given by the critical path of the project. But in many
instances, it is desirable to cut down the project duration. This naturally
leads to the cost consideration of the project.

B Hence there exist a particular value of project duration at which the
total preject cost is minimum. So the project duration corresponding to
the minimum project cost is called OPTIMUM DURATION of the

project and minimum €ost associated with it is known as OFTIMUM
COST of the project.
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OFTIMIZATION THROUGH CPM TECHNIQUE

B For any project the two important aspects to be considered are the project
tme and project cost.

B Project imes are determined by locating the critical and sub critical path in
the project network, :

B |t is observed that in construction, time is related to project cost, but this
relationship is not linear.

B To find the minimum cost. a cost mpdr.l.l'tlrne cost relatonship/project cost
function has to be developed.

B The cost model shows "Relationship of the cost” versus “the completion
time". Its ordinate represents the eost and the abscissa has a tme scale as
shown in the figure below.

B During the formulatianof cost model, the direct and the indirect cost and
the financial gains rc:ulti'g from early completion are considered. The

project time corresponding te the minimum values of the cost function gives
the most opumum duration of the project.
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OFTIMIZATION THROUGH CPM TECHNIQUE

)
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OFTIMIZATION THROUGH CPM TECHNIQUE

Project Cost

.

: !
Irstir@ct Cont Direct Cost
r
' v
Filemd Varnable
Fig.2.30

Fized Indirect Cost
As the name SUggest that the oSt iwolved are independent of the progress of the project. It inclodes inimal
expendingre on office, supervision cost, gost of providing amenities, interest on capital e,

Wariable Indirect Cost
The costs which morne oF less sre directly proportonal 1o the projec time and Inchude overhead expenditare on
office, supervision cost, oost of the providing amenites, ncerest on capital eoc,
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OFTIMIZATION THROUGH CPM TECHNIQUE

Direct Cost

B Direct cost is the amount of cost which is directly depends on the amount of

resources involved for completion of acovities, The resources include labor,
material, plants and machinery. pgyments to sub=€ontractors etc.

B WWhen the project time is to be decreased, to get the same work done, it
mpenm'e to increase the amount of labour wnen: and sometimes ume
saving material (like rapid han:ﬁ:mng cement in place of ordinary Portland

cement ) which means simply increase in the direct cost. Sometimes work has to
be done by playing overtume (usually at double rate) or in shifts consequently
adding extra cost to the direct costeHence it is said that the direct cost is

inversely proportional to the project time.

B The variation of direct'east., indirect cost and total cost with respect to the

project time is shown in Fig.2.31 The normal duraton, cpumum duration and
crash duration {minimum duration) of the project are clearly marked in the Fig.

2.31.
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OFTIMIZATION THROUGH CPM TECHNIQUE

L L

P B 1 O e l'lﬂ""l'lﬂ

Foojmet . a

Fig2.:

Direct cost is the sum total of direct costs of individual activities comprise of the
project cost 5o the behavior of direct cost of the project is reflected in the behavior of
direct cost of an individual actvity need to be explained,
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OFTIMIZATION THROUGH CPM TECHNIQUE

Mormal Cost (MC)

B it the lowest cost completing an activity in the minimdm tmeemplaying the normal resources
avadable s the disposal Le.not using cwertime of other Ypecal resouroes,

Mormal Thime (MNT)
B it i the minimum time required to complete 1 project.az the hormal cost
Crash Cost (CC)

[ ] h:l:ﬂ'ner_u-uni:nnqﬂemgma“wunph’m;nlpmsuﬂzmmﬂmﬂmﬁm,mn
resourtes, Spacial materisl ete. ] -

Crash Time (CT)

B s the shuolute minmuam pozsible time asuociated with the crash cost! Crash time imposes the
eonditon that the duration esmvet be further reduced even after xpending the ExXIrs reLoLFCes
o any exvent. Hence, direct costior expediton an actvity per unic tme i.e cost

B Slope of an sctivity (s defined as = (Crash cost - Mormal cost) / (Mormal ome - Crash tme)
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OFTIMIZATION THROUGH CPM TECHNIQUE

Slope of an acnivity is defined as = Crash cost - Normal cost

Normal tnime - Crash nme

Ie. Cost slope = Cc - Nc .
Nr-Cq

For each activity, normal dme, crash ume and cost slope is mentioned on the
network along with the total preject direct cost (when performed in normal time)
and rate of indirect cost, the network is known as mathematical modeling of
network which is ready for optimizavon.
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OFTIMIZATION THROUGH CPM TECHNIQUE
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CRASHING OF MATHEMATICAL MODEL OF

NETWORKS (STEPS INVOLVED IN COST

OPTIMIZATION)
CRASHING

W The process of reduction of total project duration along the I::-n,ge:t path of the
network i.e., along the critical path to obtain the optenum: project cost and optimum

duracion is called as crashing. Cnl.shlng i5 a mechadology or a procedure to obtin
optimum project cost and optimum duration.

PROCEDURE

Draw the network diagram.

Perform the analysis to detorming the critical path.

Indicate the critical path along the neswork diagram or the tmeline diagram.

Find the cost slope of each activiy.

dtart crashing the armﬂrinng the critical path having minimum or least cost siope.

Each activity is shortened or crashed until its crashing potential is exhausted or a
new criucal pach is formed.
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CRASHING OF MATHEMATICAL MODEL OF

NETWORKS (STEPS INVOLVED IN COST
OPTIMIZATION)

PROCEDURE

B f new critical path is formed, reduce the combination of critical activities having
minimum cost slope, and conunue till there is no further scope of crashing,

For each crashing note down the cost implication,
Calculate the indirect cost and saving for carly completion, date or time wise.

B Calculate the cumulative effect of direct and indirect cost and savings for early
completion,

B Plot the dara by selectonga suitable scale with the time along the abscissa axis (X
axis) and cost along the ordinate axis (Y was).
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CRASHING

EXAMPLE |:The following information is available about the various activioes of the
network Project Overhead cost is Rs.2000/week.Determine

(11Direct Cost-duration relationship ;

(i) Toral Cost-duration relationship

Activity Normal Normal Crash Crash
Duration Cost Duration Cost
(Weeks) {(Rupees) (Weeks) {Rupees)

] ' 4000 1 000

1. § § 5000 7 8000

. 5 8000 3 10000
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CRASHING

EXAMPLE 2:The following information is available about the various activioes of the
network. Project direct cost (normal) = Rs 25,500 y

Indirect cost = Rs 200/per day. Find the Optimum duration and draw the Cost-
Dwuradon relationship in a graph.

D*

B’f AR LAY A EMIRELT W3



|

13 |24
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13 | 29
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37 |57
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32
30

SOLUTION:
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CRASHING

SOLUTION :
SNO | Descnption Duration | [ndirect Direct  cost | Total cost | Remarks
(days} cost {Rs) (Rs) Rs)
1 All Nommal e 7400 25,3500 32 000 Wommal
Dharation

2 Crashing A by 2 days | 33 7.000 25,60 32,600
add  dwect  cost
@RsS0day 1o add
2 =50 = Rs 100 -

3 Crashing B and E | 32°° 8,400 I ] 32525 Opteman
each by 31 dw Duration
snmltaneously  add
@ Rs (100+73)day
ie. 3=175=Rs 325 m
the direct cost

4 Crastung H by 2 days | 30" 6,004 Y6625 32635 M imnmm
@ Rs I50day e Duration

add derect cost
ot b S 50




CRASHING

SOLUTION :
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CRASHING

BY .

EXAMPLE 3: For the given CPM network, all normal direct cost of the project is
Rs.37.500 and indirect expenses are Rs. 250/day.
a) Find all possible schedules

b) Select the optimum and minimum (all crash) duration of the project.
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CRASHING

SOLUTION:
S0 D scrdp hom Duration  Imdiveet Direct Lomal Hemarle
(fdavs) oo | eosnRay | praject cast
T}
1 All Wormaal 30 Pl | | 37,504 15,000 sl

Mhamaen

F Cmshung 1§ by 4 days X 6.7 50 4 Fuirul AU

3 f‘-.?:-.hillg B omud T cech by 3 i 1 i1, 404 ATROE A4 30

days

4 Crmslnmg A by 3 dhuws 3T 5750 JE.230 34,1580 Dpminsn
Daersdion

5 Crachimg ™ 2 | s = 55040 IR, TEM0 11,230
L Uraslicg U 0 asd C ench v MELL, S 250 J KED 350 Blinraunm
| day sinendranesnsly Tharrashan

'fhrl‘imu:"l Aotz ani the pULE] 23 !!'I.}'-.

“hlimiromr dnratine a7 The peoger= 21| days



CRASHING

SOLUTIOMN:
s 1
o vl
- 7
14600 — Fi
854
5 _'TT""J/
wER ] 3 14 26 Fe ] =0
Fig. 3.27

*Ciptimrna durslizn of the prapst = 13 deys

=4 i et =1
BY AR DHIVYA SHiee &Ium.m derehion of thie pregect = 21 days



RESOURCE ALLOCATION

A resource is 2 physical varable such as men (slalled/unskilled |abor, technical/supporting
staff etc) materials, machineries (tools, plants. equipments) and money. These resources
are directly responsible for converting plans and s pecifications i mr.-n a finished product
But all the necessary resources may not be available in ahq.mdmu & of the
MESCUITES May be restricted

B Availabi er-s technical and specilized personnel,
skilled an nsklie labor rrt:t"]?b-e mﬂmmm of h iﬂl:vr Equq:uﬁen: and

special equipments may be restrictad:In cortain ¢ases thore may be space limitations
which prevent more than one or two jobs working urmltmmln&-n it is quite

pertinent that various activities of the project are to be rescheduled {uklng floars
mte consideration) in wr.'h a way that the demand of various rescurces is mare or
less uniform all along the project F-'u:rd and this objective can be accomplished by
notwork technigue.

There are three steps to d!_'i'ﬂ: the above objective:
B a) Resource Allocation

B b) Resource Smoothing

B c) Resource Leveling

BY AR DHIVYA SHREE G



RESOURCE ALLOCATION

y means deciding what resources cach activity of th
project requires. For this Resource Usage Profile i.e. Histogram is drawn either on
earliest start of each acuvity or latest start of cachiactivity basis.

.
M N
f,,f‘.‘tm Ly
i'y;‘(i : H[m .1:119'}
Yo .
a2l

B For a simple necwork as shewn in Fig. 1.48 duravon of each acovity in terms of
days (d) and requirement of labors for each activity in terms of men (m) have
been indicated. Resource of 2 men is available during the whole project period.
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RESOURCE ALLOCATION

SOLUTION: Critical path = 10-40, Project duration = & days

[ ]a]
N
N
AT "'-\.\_\_\.I-
"
iy 20
= o
I, P
T Table 1.24
[él.ﬂ_i
T Aemmin Dmraren | EST | LST 1T Feman ks
e i!%l
I 1030 il 3 |
Ta-30 s LH i -
104 L3 [+ 1) ] Cromvcal
2040 2 ] 1 3
040 ¥ J | i |
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RESOURCE ALLOCATION

B Based on E5ST of each activity. a histogram with resource available is drawn and
below EST calendar is also exhibited. (Fig. 2.4%)

L]

T; | . "
E"' Ramiroe of 2 men wvainkie

BY AR DHIVYA S Fig 2.50



RESOURCE ALLOCATION

B Based on L5T, a histogram with resource available is drawn and below this a LST
calendar is also exhibited (Fig 2.50)

R eserFes (mcn)

-—I]-E!-‘Jl LST calmde
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RESOURCE ALLOCATION

B Histogram based on E5T as well as on LT can be presented in the tabular term

also.
Tahls 2.25
) 7| 2 ¥ ] |
4 3 i b 1 1
1 2 i 4 i 4
Based on EST
Tahkle ¥ 26

-
LE=.
-
i
.
LB

_
(]
[
.
i
o
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RESOURCE ALLOCATION : CONCLUSION

B It may be seen from Fig. 2.50 (histogram based on EST) and Fig. 2.5 1 (based on
L5T) or the corresponding tables, requirement of labor fluctuates substantally
over project duration of 6 days.

B The process of resource allocation gonsists esscntially of fitting activities into
pattern of resource availability within stipulated ume period and it is achieved by
the following ways, namely:

a) Resource Smoothing
b) Resource Leveling

BY AR DHIVYA SHREE G



RESOURCE SMOOTHING/RESOURCE LEVELING

B In the first approach the tomal project duration is not changed but some of the
activity start times are shifted by their available float so that more or less
uniform demand is generated and this is called Resource Smoothing.

B In the second approach, the activity start mmesare also so rescheduled that the
peak demand does not exceed the available limit of resource. If it does not give
the desirable result by consideration of flcats, the total project duraticn to
minimum extent may be extended and this is called Resource Leveling.

B [t is basically a trial and error method in both the cases. Iif the first solution is
unsausfacoory, the progess must be repeated unol an adequate distribution is
achieved. The trial and errér method is done by the best utilization of floats of
non-critcal activites,

BY AR DHIVYA SHREE G



RESOURCE SMOOTHING

Resource Smoothing:

B The project duration (6 days) is maintained, s the grucial activicy (10-40) will
start carliest and finish in & days. But the path (10=20-40) has 3 days floats and
pach {10-30-40) has 2 days float.

B The pericd may be distributed among the activities lying on the path or the float
may be distributed over one activity onthe path. Various trials and errors are
taken and finally the r:suumi l.monﬂi'll is obtained and is presented in the form
of histogram and the corresponding network showing start time of each activity.

B Total float of 3 days of path (10-20-40) has been adjusted by 2 days float in |st
activity {10-20) and in |.day float in the EST of activity (20-40). Similarly, total
float of 2 days of path ([0-30- 40) has been adjusted in one activity (30-40) only
by its late start Histogram drawn on the proposed calendar (Fig. 2.50) is the
Resource Smoothing shown in Fig.2.52

BY AR DHIVYA SHREE G



RESOURCE SMOOTHING

R -mmere [ [
Smoothing: ks

§0.0 2

§L30 0

JoLe el R e 1

HLE i i
4 i i
Sivn of Bodcuioe
arailadde cach day

Resource Smoothing:
DLIBATION (Diay) !
RCTIVITY
1030 2
§0-30 ¥

1040 I 1
3o i i
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RESOURCE SMOOTHING

Fig 2.52 Fig 2.53
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RESOURCE LEVELING

Resource Leveling:

B I the rescurce availabilicy is quite limited, it cannot meet pericd by pericd
variation. In this case, the project duration may be, extended to the minimum
possible such that the demand actually agrees with the availability and this is
called Resource Leveling.

B Critical activity (10-40) is ;Ewen ono 'm" float in start time making project period
of 7 days instead of & days.Fleat of 4 days in the path of (10-20-40) has been
wotally used in the activity of (20-40) only such that the activity starts 2 days late
and finishes 2 days earkier. 3 days float of the path (10-30-40) has been
distributed such activity (10-30) starts | day late and activity (30-40) stares 2
days late. Consequently a uniform demand of 2 men each days agree exacdy with
the availability of 2 men. This.is called the Resource Leveling.

BY AR DHIVYA SHREE G



RESOURCE LEVELING

e i ]
Leveling: ACTIVITY
.30 2
1030 il
i 5l S S S 1
1040 R Jis
3080 [ I
EEINEEENE
arailadde cach day
Resource Leveling:

DURATION (D) ! F
ACTIVITY
o2 1
([ 1] [ |

18.40 i i B B

A0 ] ]
L4080 i i
Saim of Reiource 1
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RESOURCE LEVELING

-
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RESOURCE SMOOTHING

EXAMPLE 4:The expected tme and number of labour to finish each activity of the
project are shown in the following table. Smoothen the requirement of the resources
50 that the project may be completed in the scheduled duration.

(Days) REQUIRED

(1-2)A 4

(1-3)B
(1-4)C
@-7)D
(3-5)E
{4-5)F
(4-6)G
(5-TH

By AR Duvra &7
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RESOURCE SMOOTHING -
SOLUTIONN:

STEP 1- Draw che nepwork diagram for the give dacs. Obeain the cnicical pach and project
duraition

CRITICAL PATH: |-4-3-7

D (s
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RESOURCE SMOOTHING

SOLUTIOMN:
Step 2 - Droaw the tabular column with the activity, ESTEFT.LST.LFT and Total Float
with remarks.

il N -
[(Drays) FLOAT

(1-2pa 3

{138
{1-4¥C
@-no
(331
(45)F
(461G

{5-7H

{6-TH
BT AR LAY TA SHREE L
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[



RESOURCE SMOOTHING

SOLUTIOMN:
Step 2 - Droaw the tabular column with the activity, ESTEFT.LST.LFT and Total Float

with remarks.

P = Bl i 3
(Days) FLOAT

{1-ZhA 3 0 3 E 1 3

(1-38 F; o F ! 1

(1-4C 5 0 5 o 5 o Critical

@no & 1 ¥ & 12 1

(3-5€ 4 2 6 4 8 2

(&3 3 3 B 3 ] a Crincal

(4-5)G 1 3 & 2 1] 4

{5-TH 4 B 2 8 12 a Critical

{&-TH 2 & B i 12 4

BT AR LMV TA SHREE



RESOURCE SMOOTHING-

SOLUTION:

Step 1 — Form & the mbuler column with EST of each sctivity and determne total resources
mquired asch day. Having durstion on top and activity on mde

DURATION
(Days) !
ACTIVITY

(-2
(132
(1-4C
(2-ND
(3-5)E
45)F
(4-8)G
(5-TH

(&7
Surn of Resoures
avallable =gch day
BY AR LSS Tm SrisCe




RESOURCE SMOOTHIMNG-
SOLUTIOM:

Step 1 — Form & the mbuler column with EST of each sctivity and determne total resources
mquired asch day. Having durstion on top and activity on mde

DURATION
(Days) !
ACTIVITY
&

(124 4
(1B

(1-4)C 7
(-TID & &
(3-5IE il
{4-5)F

(461G

{571 5 5 5 5

(&7 1 -3
Surn of Resoures
avallable =gch day
BY AR LSS Tm SrisCe
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RESOURCE SMOOTHIMNG-
SOLUTIOM:

Step 4 — Draw o the histogram corresponding o the svaflabie resource and S duraton from

tha abowve balnr column

I-. ‘ | | I
I 2 ¥ 4 5 L] T | ¥ 1+ 1] 17

DURATION
VTS

= L

RESCHIRCE
o

L=
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RESOURCE SMOOTHING

SOLUTIOMN:
Step 5 =The activities are rewritten having floats in descending order or identify the
once with High total floats.

ACTIVITY DURATION L5T LFT TOTAL
(Days) FLOAT
(2543 i ] & 2 L[] 4 Mos-Crticl

{&-TH 2 & g o 12 4 Mos-Crticl
{1-Zh 3 o 3 | L] 3 Moa-Critical
27D & 1 ] 3 12 3 Mon.Critical
{1-3)8 2 o 1 3 4 ¥ Mos-Critical
(3-50 4 2 & 4 2 Moa-Critical
(1-4C 5 0 5 0 0 Critical
{4-5)F 3 3 g 5 a L] Critical
{5-7IH 4 g 2 ] 12 L] Critical



RESOURCE SMOOTHING-
SOLUTION:
Step & — Rewrite the mbulsr colsmn with duration and activity where aciivices re shifoed

according oo their total floats.

DURATION
(Days) !
ACTIVITY

(-2
(132
(1-4C
(2-ND
(3-5)E
45)F
(4-8)G
(5-TH

(&7
Surn of Resoures
avallable =gch day
BY AR LSS Tm SrisCe




RESOURCE SMOOTHIMNG-

SOLUTION:
Step & — Rewrite the mbulsr cobmmn with duration and activity where acbivices re shifoed
according oo their total floats. SHIFT ACTIVITY{1-2) BY IDAYS & (2-T) BY 3 DAYS

DURATION
(Drays)
ACTIVITY
4 4 4

(124

{1318 5 5

(1-4)C e G SIS S

2-no & & & & & &
(3-51E - S S

{4-5)F 4 4 A

(461G

(571 CSAEEL TR, SR

(&-TH i 3
Sum of Resouree
avallable each day
BY AR Dinis Tm Frimcs




RESCUIRCE SMOLTTHIMNG-
SOLUTIOM:

Step T — Draw o the histogram cor ng oo the svaflable resource and = duratesn from

tha abowve balnr column

14
13 !
3 |
if ] |
vl -
e '
5 8 . i
3 i
? ' :
g L - .. = 1 d s 3 : : B
| k] ¥ L | 1] & T E L} 5] N 13
DLUEATHION
FATEY
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RESOURCE LEVELLING

EAMPLE 5: Consider the network givwen below. The requirement of labour for each activity has
bean shown in breckers over the armoess In the nErwork dikgram, Level oul e reguirement of
tho resowrce, if the maximum numbor of lsbour, on any day has to be fimitod by 7.

BY AR DHIVYA SHREE G



RESOURCE LEVELLING -

SOLUTION:
STEP |- Obtain the critical path and project duration.

2] 8 CRITICAL PATH: 1-3-4-6-7

BY AR DHIVYA SHREE G



RESOURCE LEVELLING

SOLUTIOM:

Step 2 - Draw the tabular column with the activity, ESTEFTLST.LFT and Total Float
with remarks.

ACTIVITY DURATION EST EFT LST LFT TOTAL
{Diays) FLOAT
A, 4 4 B 4

0 4
B 8 0 g 0 8 0 Critical
c 4 4 B 8 12 4
D 4 8 12 B 12 0 Critieal
E 3 8 I 13 16 5
F 7 12 19 |12 9 (1] Criucal
G 3 H 14 |& 19 -
H H 4 I5 I 2 7
I 3 19 2 19 2 0 Critical

BY AR DHIVYA SHREE G



RESOURCE LEVELLIMNG
SOLUTION:
Step 1 — Form & the mbuler column with EST of each sctivity and determne total resources

mquired asch day. Having durstion on top and activity on mde

REIAA TEOE
(L= L
BCTHITE

A 4 4 44

B  f e i Ml e N i |

=1 0000

D 1 3

E L]

F i & X.-°3 R LR
<] 4 4 4

H 1232 % 1 »-2:°02 %1%
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RESOURCE LEVELL MG
SOLUTIOM:

Step 4 — Draw & hstogram corresponding o the avallable rescurce and (= duration from the

alboren tabubr colemn

i 1 4 5 & 7 B %

BY AR DHIVYA SHREE G
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RESOURCE LEVELLING

SOLUTIOM:

Step 5 - The activities are rewritten having floats in descending order or identify the
once with High total floats.

ACTIVITY DLURATIOMN EST EFT LET TOTAL REMARKS
(Days) FLOAT
H 1 4 15 I 11 7 PR,

E 3 8 i 13 lé 5 ooy
G 3 I 14 & 9 5 oo
A 4 0 4 4 B 4 M kol
< 4 4 ] 12 4 P .
B 8 0 0 0 B 0 Critical
D 4 8 12 8 12 0 Crizical
F 7 12 19 12 1% 0 Crizical
| 3 19 22 19 prl 0 Crizical

BY AR DHIVYA SHREE G



RESOURCE LEVELLING

SOLUTIOMN:

Step & — Rewrite the mbular cokmn with duration and activity whorm activites are shifted
pcoording to their total Roata. Shift the oritical activities O, F & | By 3 days each and activity H by

18 Days.

A 4444

B 112112111

L] L]

D i1 % 1

E & 6 B

F o M T A D |

G 4 4 4

H 23332 3XT 3 YT RI
1 5 53

¥
BY AR Dy



RESOURCE LEVELL MG
SOLUTIOM:

Step T — Draw & hstogram corresponding o the avallable rescurce and (= duration from the
albovs mbular column

&
f
]
3
[57]
(W]
T
64
&l
L4
]
]
a]
i 5 & 7T B W IDIN NFND 14 15 71§ 1% 20 21 22 33 24 15 36 17 I8
DLIRATIOMN
BN EY
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RESOURCE UPDATING:

0.2 TTDATING : PROCESE

Duringthe proaws o inglementing the plan according to the
npetwerk, we may come memes woe of more of the Rollowing
puosaibiliiive ;

1. that some or all aetivities ars progressing according to
schiedule ;

2. that some or ull setivitios aze ahaad of schedule ; and

3. that some ot all activites s e hahind schedule.

If all activities are progressiag acoording te the schedule.
there it ne need for updating the netwark but thisis seldnm thecase.

Thaumlors, based on the progress of the wnrk and che revised
duraticna of unfiniched activities due ty delays. the amtwork
dingrom hea to be redrawn and thig process is known us Uidating.

As arated previouely, critical path method iz a numeries]
Lol juue whizl projeet management can use as i eid i3 planning,
acheduling and controlling any type of project. The caleululions

BY AR Din made previoasly wane hesed un Lhe pssumption that the plannes hus



RESOURCE UPDATING:

tileen en eacirely new project in hand and 1ail avanr of tha predect
baz been taken as the base for the caleulations. The neiworks
previovsly developed can also be uaed to sid plasnues ar managera
im decision-making, alter e wmmeacement of che prmject e, whan
preajmct s already in progress.

Welien thse prujomd v purtinily completed and e at an nter
med ate etape, iL may he poesible that

L. the Liene durations oeiginally assignsd fr some activities
ware arrom eana amd

4. the plunner may himself feel it desirehle a: a resuole of
axperience or he may ba enriched with additicnal information, to
recorsider and re-estimate duration times ofaetivities not yet being
performed. Now, new lnformat ion ard considerations ean ba placed
o tle original nelwork and fresh ealoulations are mada for control-
Loy the progect,

BY AR DHIVYA SHREE G



RESOURCE UPDATING:

10.3. DATA REQUIRED FOR UPDATING
The following information is necessary to update the plan at
an intermedints stape of exeention of 2 project
1, erigina! network ;
2. originn! natwork caleviatien chart ;
3. stage at which updaling is beivg deae ie, o point in time
af updating -
4. executicn pesition of the projeet ot that ztage and
5. rew informaticr. and knowiedge whick will affect the
duralion tme nf the aetivities to be performed.

BY AR DHIVYA SHREE G



RESOURCE UPDATING:

‘Fuble 10.i, Updating

i Wheter compiefed or gt

Yen No

I yes, Line foker
Jor complefan

I} in progrosy.
uddlii tonad firma
reyiied for ths

coim plerioe

Complerion |

regaired for

eriteailed vt
o bogin
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RESOURCE UPDATING:

105, WHEN TO UPDATE

The following palets mus be kept (o view while declding the
time of Usdating :

1. for zhorter duraticn pogiects, the vp<ianng must be done
froquently by taling 1aze accoant the lates: pasition of the woscution
of khe: project.

2 far large durecion projects. the process of npd aring muar ba
increatad as Lhe sroject 13 progressing coward commpletion. Duratian
of projecl ¥TRS 0N decceasing &s proect progresses, and behaving
mare er less ke 8 small Curation pro cel.

d. whanever thars is majer change i the dusgiion of sy of
the activity (he upsakmg is o be Gone.

4. updating is essent:al if there is change i the estimnted
duration af any sctivily @alling n <he critieal path, if the duriion
afw eritical ectivity inerises, renedial MBARIFES L0 eCessary el
iF the salivity duration derrrusey, this may ailew changus in the

il wese nat possihls presaously,
BY AR D1 Pt plan whick e ; :



RESOURCE UPDATING:

After upaating £rere ey be some charges o the comp etion
rime of the projoet. L npdaling Luw cames out io be mars, the
planner has two gptiond

1. He ey stk he ex=ectling auihoritins o perfuvor the
gperations an the aitical path Paster Lion provicus|y satimuled.
Suck executior will require she orranpemanl of mors resourees e,
man-power gad maserial et and

2. He may redraw tamg porsien oo Lhe retwork comtaining
those getrvities which have sl vor commeswcd Such alreration
means chunge i the ecompairy's pelier of emarusisn which leads ro
revigad inier-dependsnce of pperations.

From the above it is clear that UM is cot anly aseful in the
planning stage of a prajeet b alss aide L ﬂe:sm:t—llfﬁkla:f :!urllng'
axation and (o some extent i coutrel Ing the complelion of praject
on echedule

BY AR DHIVYA SHREE G



RESOURCE UPDATING:

Example (0.1, Fig 70F shows the mensank of = pregest m‘ue:"ﬁ
i G upaared o the endd of 12 derys, The fullowing conditiony auist
et the Llmie of updating

-7 Aetiviey 14 wies completed us origingily plmaned,

2. Activity 1.3 woe exesuied more rapidly then originally
erhadnled, and it ivok ¥ days fr ity completion

3. Activity 34 commenced foliowing the coigletien of aouily
1-4 and woas finished ot the snd of 11tk dey.

i. Activty 45 was commwncad Sliowiag the completion of
artivity 3-4 (ie, =t the end of ik dah ond sl vegutics G more
daye for x compielan.

5. Completion of ceiivity i- was deimad drustioodly, ord £
alifd roguires 10 more dups for de corapletion.

B, Activigy 27 il commence folisuing the cuertpletion af
getivaty i-2 wnd wilf require 3 daps for sts completion srrstead of
8 duys origrradly estimalernd.

BY AR DHIVYA SHREE G



RESOURCE UPDATING:

7. The zrmiz required to perform activity 58 hos boen revised,
figuesd om the cxperience on the peysct, guined to this potnt. it now
e N doees i the plocy of 6 dapr crjmnelly cotivmtiea,

2. Naather aztivities hove Lees slared, ond bhs snginal tHine
astimatas for these cotic itics willl epnenr ta Be aconrase,

Updotz vhe netaor®, and detvisiine the sansad erinza! path,

BY AR DHIVYA SHREE G



RESOURCE UPDATING:
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RESOURCE UPDATING:

Tubbe 10,2
Resrionr aftar L2 deys
Wik bogm puqll::ﬂq!u:hm- .q:.l:fu.-u::;; Tomzint= fima
L i e BT g i FegmTe S
| Feapda | Korw, feme S iEs L L= 148 e E AT
| mbwndapn | pmgegsiiaer Aizpin fday)
i | 2, fis 5
l—ﬂ N —_— 1= —_—
L=k Yoaw 2] | = =
11— Yax [ — =
37 g = - i
4—i ¥as 5 - -
| 4-3 WA — -] LS
| & Ha = — 4
Eea Wa - - - 8
52 Ha — " 1
Bt Mo - ' o
T8 Ha = = 3
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RESOURCE UPDATING:

Solution. Fig. 10,2 shows the original network, wita Ty and
i, merked The critical path, shown by dovk Llines is glong 20tevities
1-3, 34 4.5, 4.5 and 8.3,

Takda 10.2 given the details of execution of tha varions ae-
dviries at the cnd ef 12 days.

The updated network can now be druwn on the hasis of dars
of eolumuns (1), (2), (4] and (5] of the abova Luble. Forthosse aetivities,
whick have alieady heen completed, complation time ¢ is taken 1o
bw zer, slove Uhey raquire 22ro time aller the 12th day. Aleo the
patlicet cvent time [Ty! and leastod vecurrence time (T) of sach
event is computed wirh referonse to tie origine] marting date of the
pregech. This can be bast achieved by takiog Ty for event 1 s aqual
o 12,

BY AR DHIVYA SHREE G



RESOURCE UPDATING:

Fy=12
= e gD

T. =3l

FIG. wod. UPDATED METWORK
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RESOURCE UPDATING:

After having determined the updated T for sach event,
mﬁ'fhﬂnblmﬂ'ﬂhrﬂﬂmmTh
updated network is shown in Fig. 10.3. The critical path of the
updited nelwork bos sow diaged ; 0L s pow alonyg sctivities 1-2,
2-7, 7-8.shown by cark lines. According tothe updated network, the
pro st will talke 2 total time of 36 dave, instead 1o 20 dayvs origically
planned On the day of updating, the remaining duration of projoet
= 36— 18 = 24 duvs.

BY AR DHIVYA SHREE G
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1}l INTRODUCTION
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INTRODUCTION

T sere e ey oot

B At tho initial stage, often there are many unknown factors—for
cxample, the resource requireament of key activitics and the owverall
available resources for different stagos of tho project. Exparienced
planners can rely on their previous knowledge and come up with
‘educated guasses’. Tha accuracy of these assumptions will determinea
the quality of the plan. Constraints on a project are factors that are likely
1o limit the project manager's options. Typically, the three major
constraints are scheduls, resources and scope, Any change in one of
these constralnts usually affects the other two, and slso affects the
quality of the overall ptan,



POPULAR PROJECT MANAGEMENT
SOFTWARE

* Given the unknown factors and potential changes in constraints, the planner
neads 1o defing a scope management plan to deal with the same durng
execution of a project.

" F The history of project management software 15 periiaps as old as
the history of the computer, While the early project management sofiware
weere limited in features, their modern counterparts are very powerful,
Artemis, Can Plan, Hard Hat Manager, Microsoft Project, Primavera Project
Planner, Primavera Suretrak Project Kick Start and Scitor's Business Solutions—
PC Sulte are some of the project management software available in the
market, besides Microsoft Excel, which 15 also used by managers.



POPULAR PROJECT MANAGEMENT
SOFTWARE

L

* PRIMAVERA

= = Primawarma Systams, Inc. is the world's leading provider of project, program
and portfolic management softwara solutions, | provides the softwarne
foundation that enables all types of businesses 1o excal In managing thed
ponfolios, programs, projects and resources.

* Primavara helps companies make battar portfolio irve stmant deciaions,
improve governance, prioritize their projact investments and resources, and
deliver tangible resulis back 1o the business, Primavera has product solutions
specific to cenain ndustries like conatruction, acrospace, manufaciunng and
powwar.



POPULAR PROJECT MANAGEMENT SOFTWARE

+ MILESTOMNE PROFESSIOMNAL

« Itis a fast and easy software to schedule, manage and report projects. it has
Gantt chan software for creating presantation-ready project management chans
and also warks with Microsoft Project. It can function as an add-on tool for
Microaoft Projact. It can creata proaantation raporta, combing cost and schadule,
manage large projects, create reports from Microsoft Office Project, celculate
earned value, and distribute schedules via pnnt, email and Intemet,



POPULAR PROJECT MANAGEMENT SOFTWARE -

“CANDY"—Consgtructon Proect Modelling and Project Control

L

* ‘Candy'—Conatruction Project Modelling and Project Control is a aingla
package, project control system designed by conatruction professionals
spacifically for the construction induatny. Estimations, valuations, planning,
cash flow and forecasting componants can be integrated.

* The opermtion in candy is similar to manual methods, One of Candy's
most powerful features is the unigue facility to dynamically link money and
tirne, Le., inking the bill of guantities to the programme of work,



POPULAR PROJECT MANAGEMENT
SOFTWARE

' AMS REALTIME FROSECTS
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POPULAR PROJECT MANAGEMENT
SOFTWARE

L

« M5 Project

= MS Project is a popular software offering a num ber of functions such as
scheduling, resourca levelling, tacking and reporting, in a user-friendly manner. In
appearancs, it is atmost fike a spreadshect. Proparation of schedule and
identification of critical path are easily achievable in M5 Project.

= M5 Project distinguishes between work resources and material resources.
Tracking iz poasible by antering the information on percant complation of task. Tha
newar wargions are agquipped with work breakd cownstructure tools, risk analysis
tools and multiple projeci-planning tools,



FUNCTIONS OF PROJECT MANAGEMENT
SOFTWARE
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PRECEDENCE RELATIONSHIPS IN YOUR
SCHEDULE

* Finish-to-5Start

= This means that Activity B cannot star until Activity A has completed. This is by

far the most Comamon rr:latiansl-up bamwveen multiple activities, In most schedulas,
all relationships will be finish-to-start. Evamiple:

= Activity & is "Create the Project Chamer”
« Activity B is "Obtain Project Charter approval from the Projoct Sponsor”

= Thiz finish-to-start relations hip would say that we must creata the Project
Charter bators we obtain Project Chartsr approval from the Project Sponsor.



PRECEDENCE RELATIONSHIPS IN YOUR
SCHEDULE

«  Start-to-Faisn
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PRECEDENCE RELATIONSHIPS IN YOUR
SCHEDULE
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PRECEDENCE RELATIONSHIPS IN YOUR
SCHEDULE

L

= Finish-to-Fimnish
This means Activity A must finish before Activity B can finksh

+«  Example: Assume you're cocking dinner and youw want the turkey to finish coolong
befiore the poLatoes.

Activity A is "Cook turkey,
Activity B is "Cook potatoos.”

The finish-to-finish relationship says that the turkey must finish cooking iactivity A} before
khe potatoes finish cooking (activity Bk This relatonship is based on the end times. They
can each start whenever they need o, as long aa they finish in this order.

L

'] ®



Introduction to BIM

L

« p Buiding Information Modeling (BiM) is & digital reprasentation of
phy=ical and functional charactaristics of a facility: A BIM is a shared
knowledge resource for nformation about & facility forming a reliabla
basis for decisions during ifs life-cycle; defined as axisting from eariiest
concepiion fo demoditiomn,



BIM in construction management
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DIMENSIONS OF BIM
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PROJECT FEASIBILITY
STUDY

Haaz lgbal. Mavya A, Nuwera Tabassum, Reshman Mashuda,
Thakresem Sooma, Shainaz Begum, Sharon Infanshia .



WHAT IS PROJECT FEASIBILITY STUDY?

L] £ progect rF'ﬂ'EIh'H}' StLdy exammes al of & prgect’s pertinent aspects nchuding
| -sConomic,
ogrerational
-technecal,
-begal, amd
schaduling
Lo atErmine the DE'.‘iS-ﬂJIh'l'!p' af the project's sLpCoEssl ComiEliEtnn

s  Prior to comemencing the projoct and imaesting funds, time, and offorts into it,
managers conduct 8 feashiity study of the project. T e i ey
s Foamibility is done to check whothaer a projoct f '\\
welll e scoesshul and how T

owercome potential obsuacles for the project e oA
It wall hihp s to evabuate the projoct from start ) FI'H[I:I )

1o the emnd




WHY DO WE CONDUCT A PROJECT FEASIBILITY STUDY

Faw T
# LUmndersiand all aspecis of the progecs '_ﬂ-f'::- -=-=
feasibility
a Find potentlal problems during the [ E——— .,.::::_,
project's implementation e
#  Determine tha viability of tha projact  — T —
®  Lenne afiernaltie solutlons o obstacles — e
& Enhance progecl success by analyzing
data from multiple sowroes g e | s 1 ety
# |dentify obstacles and challenges R nnias
-l L 10




‘ KEY ELEMENTS OF PROJECT FEASIBILITY STUDY

In project managemant, a project feasipdity study evaluates the following
areas:

1. Techrnical Capability: |s the organization equipped with the necessany
technical msources to complets the propwct

Budget Do=s the arganization hawve the financial resounces 1o cany out the
project, and doas the cost-benofit analysis pestify mowving foreand?
Legakty: What is the project’s kegal reguirements, and can the company
rmeal tham?

Bisk: What are tha risks i nwolved i completing this progact? ks the rsk;
worth the company’s money and time based on the expected benefits?
Operational feasibility: Does the project, in its intended scope, address the
organization’s needs through fixing problems andior sezing opportunitiss?
Time How much time woidld i1 take for compleson?

o B W M

@



Market Study

Markat studylreseanch s the systemabc gathermng, recording and analysis of data
alhout problems relanng o the marketng of goods and ssraes.

Mtz reseanch s the means by which thase who provids goods snd senites besg
thamseives informed of the needs and desires of tha buyers and distribubors of the
ponds and serveles

The market shudy s to sddress the following questions
Whaet i the msrket?

WD BPE THE COMIDETRO TS

W he ic the tanget sediener?

WY el O DS LeTvEr S s BTy

W hiet b0 competstare afferT

W i your USP [Ursmes Selidig Proposison)?

WA et e cmptnrere think wou offer tham!?



~ Market Study

Methods of Market Research :

« FELD RESEARCH
» DESK RESEARCH

Fisa e sase

FHELD RESEARCH !

it conmsists of conducting personal interdews, talephane or onding interviess and conducing
SEveys - erther through offiine or online modes. Analysing the purchase and usage of the
targeted product within the markst is the wtimate goal.



Market Study

How to do a desk research

~ Sales hagrires
Acrvsunting records
Customers’ commers and cormal aimls

- tales regresematiess regorts
o Camrrty Emeg 5 L ]
rmrch rdr.d'.. Ly - 4 F
HewaleSer, prtides and hloges = ¥ ——a
| | &
-
i i - . = W
_ = ™
Rupinegzz Derccéores » - S
= Busifncss statastes

= Incdisstrisd minreet recenrch reporic



- Finmancial analysis

make sung whaother the proposed progect will be fnamcially viable

sEraCing bt
satishy e return expectanons of those who provide the capaisl

The aspects which have to be lookod into while conducting financial appraisal are

A b L RS

Irvestmant outlay & cost of projct

eans of financing

Project proditabelity

Ereak -even-paint

Cash flowe of the project

Imvestmant worthvwhileness judged in terms of vanows oena of ment
Projecied financal postion



Investmant putlay
piefisis ba e firscial festuioes commitled b af imvestrient

oostaf
represents the total of sl hema of outiay associated with a progect which are
supported by long-tenm funds,

Moans of Snoncing

Ideans by which 3 budpet defict is financed o 3 surplus 5 wsed Means of Bnancing
dre ot included in the Budget totals

To meet the cost of project the foliowing means of finance ano available;

Shate capital

Term Lo

Drebmriure capital

Deferred credit,

|mcertive saurces



Project profitability
The Priject Profitability report 5 used 1o monitor the planned and real cost related 1o

B peoject

Break even point
The break aven paint is the point where the gans equal the kosses,




Cash flow of the project
Wyinen egnning capital-budgeting analyss, itis important o datermne 3 project's
cash flows
These cash flows Can be segmented as follows:

Initial Irvestmant Cuatlay

Cperating Cash Flow ower 3 Prosec’s Life

Termanial -Year Cash Flow

Projected financial position

FProjected Financial Stalemernts is summary of vanous comeonent projectans of
revemesss and expanses for the budgst pencd. They iIndCats the axpacied net iIncoms
for the paricd.



Economic analysis

Femmenmes feasibalsy is whene Analysis of @ project’™s coss arsd revemvess moan effort be defermmens
whether af Aot il i Legicsl arel posiibls lo bafmiglete

Benefits of eonnomic fessibi bty
Tangibde benefits lrrt-ﬂghlm benifits
* Reduce and avoid cost Maintaming compotitiveness
& Fisthics kol & Increass organisaton fexbilty
» Moo flgwible s Promote Leaming and
- Faster actnites un!lr.r!m!r'rdlr'rg

s Timely information



Project cost of economic feasibility

Tangiblo cost intangibie cost
Sy stam development * Maintenance and support
Hasdware and saftwans &  [ncromental data storage
proculement ® Incremental commanication
Users and staff traning o Mew sofware angd handwars
Lite praparaton leases
Cate or system & oofsLmdbles
COrVETSinn

Hew di wee estimate econamical benefits

P bia pd

Miskerical iformation of similor projects
Furtura tax ation and inflaton estenatos
Scale and scops of the projact
Anticpation and other competing prajects



Technical 5tudy

To assists businesses in determining whether

al  Technical resources ars sufficsent for the job
4] | Tachmical tearm cagable of exeouting planned (onCepts

Technical study factors

Site Locakion

Plant Sos

Layout

MR hanery and eguipement
Ervironment |mpact Assessment ERA
Ingurts

Infrastructune facilities

Manpawer

--BEN - S, I STV N




- Technical Study factors

= Site Location:
¥ The socessadnilioy & awailabilbivy al 13w matenals
The cost of frenspart snd proximikty
®  Plant Saoe fProduction cepscity - volume manufactured o 8 given tme):
i Dt plaat site = oiticol to e sucoai of 8 phojedt
A plart represents sunk cocts mnd sy wnder wtilisetson of do oapacry mewns et ber
regheced profits o levels below Bresk Even Poant.
- Layoul
(riped |mpoast weth mirimurm meatensl hendng, effectyve space whilzabon, smooth
wearifliow, satety facilties and Fleabilivy of srrangements.
- Fachinery sopuEpmond
W hiet type af squipmest and 1echmology wild the constmiction nesd 7
o Whet pests s irrsalved bo purchese Bnd 51 e the equipsest 7
Mok Long willl i take b0 scguire the squipriect and begin operafais 7



- Technical Study factors

s EBnwrpnmentsl Impact Assessment:
This sty - Ideivisfied the envirchment i which d propct b o be linglensnked,
assesses the chort and Long term impachs
Gaiiface wobet quabitic aif qualily, Land guality mnd cic
= leDuts
Dpcrotion phace of the pragct
Classifoation of the mputs
m  Faw Matsdials Precesasd matotinla, Whater B vleden, Gaa, fucla and sleckicty
n  |efrestruecture facilites:
Avadabiibty aid chatsckoriabics of ioads, beidges, fnlbaiay Tacilfies. jporis, ol depending
w-ﬂwmh’am!nﬂtnmscﬂ'r:qwmﬂ'ﬂswm: project at hoth
F e and o bon stages need to be wtudied,
& Manpower
The avaslabality = [ bers, of margpower of reguisite skilfis whes snd when
reqreresd. has to be studied,
EEangarer chvers bioth the project melementation did the opaiation phasca




Operational feasibility

# KEY ELEMENT. Does the progect. in s intended scops. address the organdzation’s
necds through fixing peobleims andior seinng opportunites?

®  This assessment entalls researching to evaluate whether and to what extent — the
project can meet the organization’s needs.

* Operaponal feasbiliy studies also kook a1 how a progect plan meets the reguirements
specified during the regquirement analyzis phase



Oiperatons feasbilty determines if the hurman resouncss ane avallable to operate the
sy Serm ance it has been installed.

Uisers that do nat want & new system may prevent it from becaming operationally
foaubilo.

I= a measurg of how weil 3 proposed systam solves the problems. and takos
advantages of tha opportunitss dentfied during scops dafinition and how it satishies
the reguirements (dentfied in the reguirements anslysis phase of system

development.



Ecological Analysis

&  LCharaciereed by the Imerdependences Ufll'.ﬂl'q OFQEMISTS (M an eMrDnment &n
exological, Anything ecalogical relates to the scence of ccology, which is the study of
haw Uving things and the envirenment go their thing

®  |zsues ke preserving ramforosts, saving endangened species, and keoping drmking
wialsr sare

=  Coclogecad things have to do with how plants and animals relate o cach ather. in good
and brad ways, in spaciic environments — from the impact of floods on rver insedds
hows smaog harms humans.

® Jusiabout avytheng people do has an ecologecal Impact — for better or worsa,



~  Legal Feasibility

®  Thes sseessmant looks st if any soempanent aof te propossd prosect wiolates sy segulnbone such s
erurg Leww s, data pickbotion legalstian. of ocial madia L

# Lt inke om csormple that 0 oimbany bhek dealies &= bald a hees cffes balidng o8 o partioular
lewatern. A leasiilify Tludy moy discowsr (hal the dessed localion for the csnipary & nal desgrsied
tow bt sort of busness

®  To ssfabEsh the logal feailbality of a peact a dhie diigence proceas i underlaker. H eneaies hat the
projert tan be perioived @ aocordace okl cutrert Legal requinsments snd thee key sopects of the
project howe been snalysed from s legad perspectve.

® I tha chage, mmues Bhe planning perminoon lend pamerhipeamementy and taceton e sl
cormdeied by the piaject ieain



Legal Feasibility

Financial aspects

Commercial feasibility

Land and property assets issucs

Fareign ineestment and currency exchange
Employment ssues

Taxation and accountancy

Environmental issues



Administrative Feasibility

& Administrative feasoilry refers to the Likelihood that 2 deparment or agency can
implement the policy or debiver the program well. B entsils sn asssssment of &
departmont's or agency's capacty, a projection of avaidlable resourcos and agency
bahavior that may ba difficult to estimato.

# This part of the feasibility study formuia is concerned with whether the vanous
FtEI'TEEl irmylved i the progect are Capable of t.mpl.-etnn i sipccessfylly, Even |f
B projech Fwvalves just 5 single contractor. they I need o make sure their avwn
wiorkers will be avadable

®  This is wharg hawing a well - thomght - put constrechon workforce plan centengd
ammound dedicated soffware Ccomes. in handy,



Steps in conducting project feasibility

Preliménary Analysis The purpose of the preliminary analysis & to identify insurmountabie bamriers that
wiould render 3 feasibility study ineffective,

Dwefine the seope: The scope of the project will alse take o considersison ibs imgact on intesnal
stakeholders as well 85 exteinsl clms of ooRsumers.

Markot resparche Them is no such thing as a project that is performed in a vaouum, Those performing the
frasibitity assessment will look a1 the cument competitaea landscape to see if the project has a place in
Fenancial analysis: The projedt's feasibdity study will look a1 the project’s economic Costs, sudh as
Enepment o other ressurces, man-hours, the propol’s expecied bonsfits, the break-even date, Snancial
miskes, and, most crucially, the financal impact of the project's failure

Roadblodks and altornative selutons: i any potential obstackes arice during the study. it wall invesbgate
opDons 10 eNsUre the progect's SUCDEss.

Results re-evaluation: |Us crtical 1o t2ke a fresh Look at the feasibelity study, espedally if & Largs armsount
of ime has passed after it was completed.

The Last decision: Whathor the projoct should proceed or niot-—is the final part of a foanbdity shudy



L I

Best Practices to Conduct Project Feasibility
study

Cibtain feedback from the right stakehalders an the new concept

Anatyze and challenge your data to ensune that it s neliable

To assist m data collecion, condoct a market suryey or market resganch

Make busness. grganizatsnal. o pperational planms

Make forecasted InDome SiMEmeTt

Frepane forecast of balanie sheet

kake 3 preliminary decision whether fo procesd or not regarding canmrying out the strategy
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What is real estate?

Real estate is the land along with
any permanent improvements
attached to the Land, whether
natural or man-made—including
winter trees, minerals, buildings,
homes, fences, and bridges. Real
estale |5 a form of real property.

What Is lﬂlm
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INTRODUCTION

A Add b eslalalish (he Beal Esinle Bogulatsiy Auibeiily Tof regilalion sl piameslloi of ibe renl cslalc siclar o La
emeure sabe of plet, apartment o baililing, os the sase may be, or sabe of real cstinde prejoed, in sa oftbciom ot ernrsparcom
mamner and o profoel e inlerost of censumers o e oval eslale seebor aied o cstsbiial an adjadicnimg sechasiom for
spocdy disgube redressal sud also o cstoblish (e Appeibste Tritumsl o hear appeals from ibe dedsions. dievcisons or srders
of {br Hral Entair Regpulatory &shority aed (ke sdjudinsing alBoor s for mpterre snanootiod therrwith or jrejdemdal (hore
L

RHIECTIY ES: Neal Barate Laws s Wi larss
= ppnre aceoudabiliiy towards allsices and protoci Lhalr mtores
o - o - o -
& ciniry lake-glay whi Feduee Prosds & delays “: - ::_ '_':.._-.
o jptraducr pralrecionaliom snd pan Fndan st ansd prdizatism ' '
= piablish syvmmetry of infermatben briwoen the promober and alloliec s '_'_ :! . n'_
= impusing orrinis responsilililics om heih promoder ani alliiscs —— : = :: T

= pazibdsb regulstory mochansm ia cnloers ronbraris

* preinsds gusd gevermance ki tlse soclor which in L soull ereale investesr coilideprs




Real Estate (Regulation and Development) Act, 2016

= The Real Estate (Regulation and Development) Act,
2016 |5 an Act of the Parllament of Indla which seeks
to protect home-buyers as well as help boost
imvestments in the real estate industry.

= The bill was passed by the Ralya Sabha on 10th March,
2016 and by the Lok Sabha on 15 March 2016,

# The Act came into force from 1 May 20168 with &9 of 92
sections notified.

« The Central and state governments are Llable to notify
the Rules under the Act within a statutory Period of
six manths.

* Applicable towhole of India except Jammu and
Kashmir
Real estate regulatory authority (RERA) is the
governing authority




SALIENT FEATURES

Estahllii'-asthe E-tate Real Estate R g nrttr for that pa.rﬂ:-tl-n::_tar state aLsﬁ;:_-e
grisvances aga any bui

Vests al.d:hnrrl:rmilm real estate regulator to govern both residential and
commercial real estate transactions.

It is mandatory for developers 1o post all information on lssues such a5 p t plan,
Lu“:m. vernment approvals, land title status, sub-contractars to the project,

edule for com on with the State Real Estate Regulatory Authority (RERA) and
then in effect pass this infermation on to the consumers.

The current practice of mtmhashufamhdgmﬂtparmﬂlt up area fora
real estate project is dec

Carpet area has been clearly defined.

Punishmant for developer who vielates the order of the appellate tribunal of the
RERA is three years imprisonment with or without a fire,




SALIENT FEATURES

& Currently, if a project is delayed, then the developer does not suffer in any way.
Now, the law ensures that any delay in project completion will make the
developer lable to pay the same inlerest as the EMI being paid by the
consumer to the bank back to the consumer

= The developer cannot make any changes to the plan that had been sold without
the written consent of the buyer.

® This puts pald to a common and unpopular practice by developers Lo Increase
the cost of projects.

E project measuring morne than 500 square metres or more than eight
a;:.rr%'nent: will have to be reglstered with the RERA.

# The law mandates every builder to keep 70% of collection from every project in
Separate Bank Account,




REGISTRATION

Who s liable to get Registration from RERA?

All c ommercial real eslale projects where He Land & over 500 Squars melnes.

All resideniisl real sstate projects where the Land is over 500 squane melers or sight aparbments. to register
with the Real Estate Regulatory Authority (RERA) for launching a project

For on-geing projects which have not receved completion cerfificate on the date of commencement of the
Act, will hanve to seok registration within 3 months

Hnlﬂllgmhrhnﬁﬂdﬂiu&ngmpmluiﬂpmp-ﬁnmuﬂhhpfﬁmmm

I:Eﬂsu!d:llﬂ'Eﬁ tralion mumber for eath State or Linkon Terribory whsch mast be
by e agent in every sale faci by i

Whal is the Process of Registration?

Applicant has to file an application for registration with RERA in prescribed form along with prescribed foes
and documents.

Application for registration muzt be either approved or repected within a period of 30 days from the date of
application by the BERA On successful registration, the prometer of the project will be provid ed with a
r‘ﬁnﬁuhmhﬂ;nlmglniﬂnnd password for the applicanis o il up essentisl delasils on the website of the




‘ih"hﬂtisth& for faillure o
- I:g Llﬂpm:-ltnf p:a‘idwdurﬂmmfmmmuh

PRIOH REGISTEATION OF REAL ESTATE PROJECT WITH EEAL ESTATE
MEGULATORY AUTHORITY

(1) No promotar shall advarise, market. book, sall or offer for sale, or invite parsons to purchass n
By manner sy plol. apartment of buliding, as e case may ba, n any real estabe propect or par of
it, in anmy planning arca, without registenng the mal esfato projoct with tho Roal Exslate Rogulaiony
Authosity establehad unden thes Aot

Provided that projects that are angoiryg on tha dale of commencement of this Adt and for which
the completon camficats has not bean issued, the promoter shall make an applcation o the
Authoriy for registraton of the sakd profact within a pericd of thees maonths ram he date of

coammaancamant of this Aot

&  [Provided further ithat if the Authority thinks necessary. in tha Inemesi of allsitess. for
which are developed beyond the plonning area bud with the reguisite permission of the local
authoriy, @ may. by order, diract the promoter of such project 1o register with the Authaority. and
the provisions of this Act or the nies and regulstions made theceundsar, shall apply o sudh

projects from that stage of registration




FRIDHE HEGISTRATION OF HEAL ESTATE PROJECT WITH REAL ESTATE
BREGULATORY AUTHORITY

2} Mo regisiration of the real estale project shall be required If:

Area of land does not excesd 500 sq Mo

Ma. af aparements does not B in a phase
In case of Renovation/Repair/Redevelopment

Promooer has received complaton cervificane
for a real estate projpEct prior 1o
commencement of this act




APPLICATION FOR REGISTRATION OF REAL ESTATE PROJECTS.

I} A declarabon, supported by an afdait. which shall be sigred by the promoles or any parson authonsed by the
promoior, Eatingre

(&) They shoiuld have legal tiths to the land on which the developmant is proposed aloig with legally
valid documants with suthentication of such titha,

(k) The land is free from all encumbrances. o as the case may be datails of the encumbrances on
such land including any rights, title, interest or name of any party in or owver such land along with
datads

{c) T0% of the amounts, for the real estate project from the allottess. from tme to time . shall be
ﬂumm ina E“ﬂ'ﬂlﬂ Bocount vo ba maintained in 8 schedulsd bank 1o cover the cosl of
constmiction and the land cost and shall bo used only for thal purpose.

di The promater shall withdraw the amoeunts fram the separate account, o cover the cost of the
projact, in proportion to the percentage of completion of the project

&) iha promoter shall gel his accounts audited within sz months after the end of eveary financial year
by a chartered accountant in practios



Regulatory Strategies

The msinbishment of & stabuicry reqidstony suthorhy for real axtaie regulsson = 8 relabreshy recent phenpmsnon The Beal
Ealsile P ilal on aiiel Dovelopaiiontl At 2018 reauires each wlale 15 calalblidh & Roal Calake Mecpdalary Auithaily As of
Suly 2001 26 States sl Livenn Teritones have establshed their own regulstony suthoribes Siskes sre also rmsndsed to see
up & Aeal Fatete Appe|labe Trburssd by b St

The real Frials seciorn & subject b seversl ypes of regulston and control, ssch a5 buildeg and planmrg regulstan,
sriarerTent lvar wrid Saybo o By

sioremver. lard ieelf s st o 8 begal s sdmirsstrstive egpme Shad controls 5 oenership and rensder B a il
rmal metake wechor re e docades of Ehe 2000 Ehere amre co ncere aboot the seloy nansal prectices and mnaslng
by prbimeer fningaiies he pievaisiee of Llsck ey and dhacly docllivg, atel e rrlalasse of fraikel poees botwesin

bappers A sellers. This gepess waughl 0 b= fked theough ihe establafimerd of the resl sstabs reguisiony methonbes

Eﬂi:ﬂbﬂ. al e Bl The udaﬁulﬂlu:apnhuh&hmﬂrﬁﬂmimh It is now proposed (o cover
|l and com resl estake:

Estanlshment of Beal Estate I.r'rl:nw.ﬁuth:rw EEI;ahI.h'I'Hnﬂn off one of maore* Healﬁﬁaleﬂmlﬂ
m sach States Union Territory (LT}, or one Axshorty for bea o miore: Statec U Cowernrment for
overs of real esiabe bransacbors

To appoint one or more aduelicaling oficers (o selils Sspules and mpese compensalon and inlemest

e g At e A i TS,




Regulatory Strategies

e s
SOEhH A8 al pham (e da]l ho WP L i

of Satdnny apprrals mﬂlmluwrftdprdmrrﬁam':i names and adrressas of real estale agents.
confractors, echited, druchural engines ofic

Fumciions ard Duties of Promobes

Discosuire of all reesmnl inforrmastion of project
Acherence (o approyad plans and proect specicatons

DObligaticns regarding veracly of the advertiserment for sales of prospects;

Compulscry depasit of 50 pencent: To compuisoinly depost 50 porcent (or soch lossar percont as mobfed
by Lhe Approprisle Govsrmm el al ihe armounts reglized fof Uhe real eskate prosect from the allobless o a
saparais account in a schedulad bank within 3 penod of fiteen days o cover the cost of consbruckion o ba
uzesd lor Ehal purposs

Adherence ko declared plans To bar bhe promodes from albering plans. sirechiral designs snd speciicalions
of the phol. aparbment or builaing without the consant of twa-third aliothess aflsr dsoomre: Howevar
minor addilions or alberaliors permesible due o archilectural and stochural ressons




Regulatory Strategies

Funchions of Feal Estabe Soects Real estale agents o sell propotties regisfored wih the Authorily .
Mantan books of aooourds, reoords and cocumsns
Il by irmwchae i any Ln far bradle praclices

Rights and Dudies of Allotioes Fght to oblam stage-wize bme schadule of
- Clakm peosssssen as per promober declarstion snd refund wilh inlenes) and compensation for delaull by
ihe prormoter,  Allofiees to make payments and fulfil responsbi@es a5 per agreement;

Funchons of Real Estate Regulatory Authonty The Authonty to act as the nodsl agency o co-ordinate
afforts regarding deveclopment of tho real estabe sector and render necessary adace to the sppropriaio

C‘J‘ﬁﬂmmm the growih and promption of a Fanspasent. eBcient and competitive real estale
S

Fast Track Dispuie Setiiement Mechansm
Fasl lrack depule re=cluéon thiough adjuclicaling oficers CEdnc Judgel, Appellate Trbunal io he o
aAppeals)




OF FUYERE t
mdmmmn@dmﬁmhnmgm nd.lrlnt!ﬂ-nqctl:r Asrl:r!.ll:?npn-rl:nr.l_n!’ﬂ'n =
has ko be deposiled n bank accounts hm@rmuq:.n:. A major berefi for consumers inchuded in

Iy
the= At is thal buslders willl have 1o quole &5 based on carpel area and not lIt-Ligy ares Carpel
mmmﬂcmmﬁwﬂmm&MlﬁﬁmﬂemﬂmMﬁMMMmm% Pe

[The #e1 defnes canpent area Ax the whole oo smea et can be ueee] withn the sgeactnen walle. This eesludee speces mack ae
oen termcen, thafiy, snc] Balenise TR cthery

i m o s Ced e e W Lo Bt Ertrte: Hexpiiaicin eNTEnE: The [l AT ot respairi
MWﬁlmEmamkntmmlEMEm '

ERTABLIGHMENT OF REAL ERTATE AFFELLATE TRIBLINAL

Establishrment of Stais Feal E Autharibes | o = o both
g A ol TG A e Do G A el
Fedhorilies has bo dispose of cormplaris n /60 days while no e Fame was ridc i eaiber

e o S B R e A,
B L

Appelate Tribunal shall conest of 2 s one Judical Member and cne Admirsbatve o




APPLICATION FOR SETTLEMENT OF DISPUTES AMD APPEALS TO APPELLATE TRIBUNAL.

= Every appeal made shall be preferred within a period of sty days from the dals on which 2 copy
of e direction or order or decision made by the Authority or Bhe sdudcating officer is recohed

= Onreceipt of an appeal the Appelizie Tribunal may after giving the parties an opposiursty of
baing hassd. pass aich erders, ncluding inbernm orders. as i think GL

= Thie Appaliabe Tribunal shall send a copy of svery ceder mads by it to the parties and to the
HAuilhonty or he adpickealing oficer

= The appeal prefemed, shall be deald with by i as expecitously as possibls and endepor shall be
racke by il Lo dispose of the appeal within a period of sbdy days from the dale of recsipl of sppesl
Appallate Tribunals will now be reguind to adudicaie cases n 60 days as aganst the aardor
provision of g days Regulalony Authorities has to dspose of complalms m 80 days while no me
frairme wae indicxbosd in sarlicer Bl




OFFENCES. PENALTIES AND ADJUDICATION

SECTIOMN 5%-72
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Benefits of Real estate Begulatory act-

| Sinndardined carpet sea: The capet e onehich S buider oakculsiss Se proeof e progerty e rot defined. Beery
B il e ebevelapet Pl i ahai el of calsiiates al the Calpel Adfca Py the saree lal, e bildei wisokd caididste he
CApet ares an L300 s L and the ather would calnulspe the Carpest aren of 1550 5 R This used o heppen as these e no
wisrciyd formuds for the compurisnon of fre Carpet Sres, Howesver, thig =g rowp been cleany oefned by the RERS &cf and the
e o by woded be spplied by nk babderstdeyslopers for celosivhion of the camet sres

Cal of Propeedy « Calges Afea W ate per ug i

7 Rste of Wmienect on defsubt_in cae of defwilt m peyment by the buyer or defalds ncorplsbon of the propsct by s
Bislies e inle of iriereat Lo be ol d ahell be the save for ol paftes Bailior wlel use s 3 happet wnd th @ 2ase the
uleles plelags the prossesalon al properey - the et pa by buldes 10 Se ome Dayes aes beis e n cse the
Eryer defalied - the reerss 1o be paid by e Duryer (o buloksr s highes Thens wen no permy o the misest o be pa by
byeth fhee partes. The RERA Act bas. noes cleerky specrfed thal the msereat msbo dhall b the names for both e padec




Benefits of Rera

3 Bight of the buysr in case of Defect affer possession;

in case of any ciruchural defect or dfisct in workrmanship. qualiby, provision or service & decovemd
wi".]"mtilﬁm after the poasession of S aparment, such delart will Be reckifed by e bulder ot o edis
30 days

4 Right to mformation:
The Buyer shall be anfilbed Lo sl e informaion relalsd 1o he L B il e plan exerulion plan, shage wize
e Ertibed cmﬁcé%amnhtlgam

C statuis ebc The balasr fails o 0o 5o the buyer Shall

5. Raght of the Buyer in case of Falss promices:

I coes thore is a mizmaich in bha commiimenles made by the: buider and fhe achal projoct. tha buyer hag the option o
withdrw from the project. wheessin ho iz eniitled to full refumd of the amourt peid as achance or obherwize along with
imteresl and claim compenzation




FACILITY PROGRAMMING AND
PLANNING

- Hyreon MNisha, Prassnaa, Salf Sahich Akeel Razak, Farhan Shamayii Sarmyuktha



What s faciisty ¥

Facilities are something designed, bullc. installed, stc.. to srve a specific function affording a
convenience or Servioe: wanspormnon feoicies; educational faciices; 3 new research saciloy

‘What is facility Manning?

Facikty plasning n concerned with the design, layout, and accommodation of people, machines and
activities of a system or enterprise within a physical spatial environment. Facilny planning s very
EEpaMEn B A eiuliomirng process doe o their effect in schesving an efficient prodisce o

The de npn coemponenes of 3 iy Gyouss conoetce of the
= Facikcy Sysieiss

& The Plaat Layouwt

= The Maeral Hamdlieg Syssem

=  The fecllities systems conenz of the orucours| yemerne, tha aomiozphe nic gyeeemie the encloaure myremie
e hghung e beC o alk Com T s A Sy S0ess, the We tatery sy sems, and Sanamoon sy sems (e 3
hardware}

- m_ﬂ-mtdﬂ,lm or et consists of all egueprent, machinery and furnishegs wichin the busding
efvekSe.

= The mater|al handling spstem conrizee of the miechanizme needied to oy the reguired faciiog
NEraOnans



Facilises £4h ke brasdy defined & budding where peosle, niatesmil, sid msthines Bome teagethiei for & stited jror gose -
srecally to make A tanphle prodect or provede a servics,

#  Tha fsciliey must be properly masaged to schieve ite stated purpose while watisfrng several obpetves
*  Such obpeooeees mohude producing a product or producing 2 Service an lower cost, at kgher gualcy.

= o using the leas ameunt af ressurees

Lesels of decmnsna

* Strategc or Deapn or Long-term
Plarening, or Imcermediane

= Dperitsenal or shart-term

imporarce of Fecloies Panrng & Desgn

& Masufsd bureg and Serwice convpanics gpend & sgrifcand amaunt of Banc and mahey &5 design of rededign their
faciicies. Tha is an extremely smiporang issue and mast b ad dee see d before products are prodisced or servicesare
rendarod

A poor Iecilicy desgn can be cosly and may result in
= poor gualiy produces,

= low pmployee morale,

= pustoiner o issasinesion.



‘What is facility programming?

Facilty programnkng |5 an edor e on-proceSeng BT iCy

Szcond, the organtstoml setting or culture of the campus it the gerneral context both in which progremming
kes phce ard = which the bowsdarnes are sex

Third, Basibey Brogy aimamang id ehai aimiply &R yal reeds 6 & cotnputibes of allawed space—iE @ &
procees chac halps puds and potentally antcipace subsequent sepe in fclicy development

Objectives of faclity Programming

Malong Chaoices and Decimion:

Programiming provides & campas with indormason o make decisons and chces abou space. Inso d-u-lI,
programinug helpd rothe e shaeity nboui & prag d picy B Bt A p o P a
systemanc wi of assessing and evakaong reed.

A progrem & & methed o orgenine:

+  hamar

=

¥ Mot caid

A propram should evalute

«  [leeds

+ REeporemenie

Last a program needs oD Commnunicane”

= Resules

= o iy




¢ lassies ol Budgel, Beoipe, wnd Qi iy

aweriidl I.uue.iu:nnl prageiiem &

+  Ensdiges or progect oo i tw coml amount seslable for che
peajest Project tcope i the quahisy ar the surmiraben of ol

Q.Eﬂf‘:mpum 8 mEEres Inp:n :qlun'inﬂ: Progscr
¢ extraned roE to commruct e buildngusing e

ed in dollais por squirc koot and baasd ai
Hlﬂlnﬂnm}umﬂudm ¥ wrry el

mm—hhmwmn}q—nﬁud e third sem

v Dee puirpase of e prograinming scbvty o Eo toit the majoir
projett hec, then el md recyde them urmil Bveyp dre in balmes

i perms iof propec Sudger, soope., and qualky.



Steps in Programming

Programming generally consists of the following steps:

1.Establish a user (building) committee.

2 Review cxisting campus documenits.

3. Determine the functional necds of the project.

4. Mustrate relationships between activities.

o Determine growth patterns as exactly as possible,

&, Translate functional needsinto planning guidelines.

1. Identify occupying units, functions, and support facilities.

A.Determine general and specific space requirements for each.

9.Diagram building component sizes and shapes [including height, width, and
bulk).

10 Prepane specific room data sheets for each individual and distinct space.
11.Asslst the User Committes in preparing the project documentation.



| Estabfish & User {Bulkiing) Codmimittee

The programming process thould begin with the appointment of a program planning or owersight
oommittes. For acadernic facilities, this committen can includeo faculty and other users ropresenting the
Programs invedved, representative]s) from other deparoments, and represencatives of the dean's office
and stpdent lesders, 55 well a3 campus planning and budget staff and campas architects and enginesrs.

¥ Review Existing Campus Documents

The contoxt for the fadlicy program is the campus organizanon for the projoct. K the following are
available, they should be idenofled or referenced. i these backgroand materials are not avadlabie, a list
of planning assumpions that will serve as the basis for the pragram should be developed and agreed
U,

»  Instructicnal or use plans

» Dascriptivg informaton about usars

= Dresipn goals and ob pectives
*  Relanionships beoween disciplines or activicles.



1. Deetermine the Functional Meeds of the Project

Chearly, the idontified user needs are tho backbone of the facilicy program The most impor tant

COMpQNants are:;

= Project justification based on existing or projected condmons

+* Functiana

= Activitios

»  Invtermal environments that allow the wsors to best carry out their acovioes. This could incdudo
privacy, shared meeting spaces, eI,

4. Whustrate Refabonships betweoen Actvities

Buildings do mog stand alone, They arg Enked or tethered to other campus activities, ncluding suppors
needs such a5 safery. security, man tenance delivery, and commasnicaticn links. There ane often other
related carmpeus Pequirements that need oo be considered If new space @5 added. These requirements
oould pertain to sibe improvements, whlities, communications, systermn capacity and kocation, and the
capabiltics of these rystems to servwe the project. Linkages oo odthar programs and their location on
the campus need to ba encifiad.



5. Datarmina Growth Petterns as Exactly as Possibbe

Beciute pragrama change and evolse, space should be flewible o meet theie chanpes. k& i useful to consider

meeting future reeds as well 35 solvng enmen currens needi

s Carefully revievw uimersity eirrellments, by eainpin, fer the imimeduie pai three yeaits and the projpebed next
10 yaery,

= List faclicy compaonents of both fmed and variable size char should cccur in partcular phases of the projece

¢ Refne phaot of boilty contnicson

& Transiste Funcoonal MNeeds moe Fanning Guidedines

Tha follcweng nesd to be mchided = tha program

= Drefine room see denessions for scovvees thar have clearly defined sies.

#  Dichne optimal arcae i wth ¥ program neods and onrallment projectsena for dreas that are
more fiewible n configeranon.

7. Mentify Ocoupying Linits, Functions, and Suppart Facilsies

Based on avrerviews, wor kshaops, campus-prepared maceriab, and programemer Enowledge. it should now be
pomaible o papoirt the Tollowing

* Space Botors and space neaded m rebbonshap oo thic progect

=  Funcrional relacionships wich other enics

+  Fumctioral reltionchipe weshin and = 1zirabes, aeudert, Tacwlsy and 1238 acoivresca




8. Dacarming Ganeral and Specific Space Rogquirements for Each

Wizh che knowledyge paned in the dacowery procesa, it iz row pomible o develop a precme buildeng Ffacility

qurim wsing she foll osving methodology:
Identify e tvitics bar which spige @ secded

*  Prowde a dsonot namie for each required regm or space

= Developan estimare of net asugnable sguare foowmge (MASF) for each space or rocsm based on population asd
enralirne ne irfarmamsn

= Summane chese needs by magnr user and Gooupancy grosip

= Esvenaze toeal basleling sres

= Identify gemeral sres reguiire s nss for Mon amogreble spaces,

* Estmare wora bukding area ({G5F

5. Diagram Buiding Componont Sizes and Shapes

Beouise it s often essier 1o undersond the companens of § eiliny program in graphes tormac e b useful to
crescy disgrams. These mood not be alhboracs. athourh chey ofton are, pven mchuding ruppescod fermiture byouss



10, Prapare Specitic Room Dam Sheets for Each Indnvad ual and Distinet Spaca

Room or gpace dits gheot are important compononts of a faclty program because chey provide & unigue way i=D

communscate baselne formation abour every space in 2 bwldng program. The dasa sheets consaim infarmacson

that could inBuend  the deaign of the Tacdites i chaisificd by chi ral, spikein, and furidwre erderia,

*  Archmrcternl oreers mchade ceileg hegghs of rooems; loor, wall and ceiling finishe s special acousical npeds
special kghaing: securiny: leciure capeure and webcam rechrology; and other.

#  Symteena corbrod inchede telephone; das conyputer | asdicvausk electrical VAT, phumbing; fro prote ctios:
and other

= Furnitor e erivera inclede faed equipaient; lsose equigarsent, and midcellanesus equpment, inailled by cithes
the concraccor or the ownar,

*  List mininsum ceding hesghas where applcable.

& Mobe any dpecinl loor, wall, ar ceding condiions.

*  Bone any special scorage or equipmeent meeds relaed o the acmioy

1 | Aszise cha Liser Committee in Preparing the Project Dooumaontaton

In addecion 1o assembling the products of the steps above, the product or faclicy program, has manmy
components First is an executive summary so that a person on te periphery of the proposed project
does not heve to read the detail The summary is followed by specific campus planning and building
noeds.



OBJECTIVES OF FACILITY PLANNING

H Improve customer satisfaction by doing easy to do business,

H Increase retum on assets (ROA) by maximizing inventory lums.

& Maximize speed for quick customer response,

H Reduce costs and grow the supply chain profitabdity.

H Suppont the organization’s vision through improved material handiing, material
control, and good housekeaping.

& Effectively utilize people, equipment, space, and aneargy.

H Maximize return on investment (RO1) on all capital expenditures.

O Be adaptable and promote ease of maintenance.

H Provide for employes safety, job salisfaction, energy efficiency, and
amvironmental responsibility.

H Assure sustainability and reslience.




Agplicarsas of Faclives Parning {MF)

Facilites Mamning (FP) decormanes bow acuvsos cangble
fimed assers bes support achseving the aCoviny's

by binea.
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& Civill enginesrs.

=  [Elecrrical enpmeers.,

=  Induserial engmeers

= Mechanicy enginsers

= ArchiCEcrs.

& Coniukanss,

= General conrACIOrE.

= Massgers,

= Hgal grmee brokere, and

= Urtan planners are owolved ;o FP




FACILITY PLAMMING
CYCLE

Thrreinre comonusus wReTeeTEsT K 30
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d STEPFS PROCESS OF FACILITY

PLAMMNIMG

| UMDERSTAMNDIMNG
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d STEPFS PROCESS OF FACILITY

PLAMMNIMG

iy b Ere e Booien
i

1 ANALYTIMNG

¥ Ewplormoon of the range of powshle fumures sed
crggers & nesded B0 snalrre For OrEERITAGCNT
Faeiliy mbcdh wizsreg dfaly Bl Gochivigquies wioc b i
syrcermste Byout plarning (5. SWOT anmalysis.
sEwlege creitive mnakyais (SCAM), o Lo
-

i These neets 3nd msues Py mckade workdores
deniograslibes, ins e sur g
PR, ﬂ'll.l'll'l'il‘llﬂl‘ﬂ| EHroctare ard cuinee
CoF Ly Nl foverminefLreglmory

bbb

resprsTmngs, Gk b postion, snd capsciiy isies
aned ol e

F AR af these ctbbine 1o deline dee i diml
miemens of the SR




4 STEFS PROCESS

OF FACILITY PLANNING

110 PLAMNRITNNG

Cimepe the analysis & completed pians for poenoal
Feaponiel ascd peiodhd pddaies o idlising plania in
rmporae to chenpes m the market nesd o be
deseloped oo reer the vg-runge pecds of Foue
mpecilfic organiation
A 3 repdt of the analpses perborimeil decasms will
e mine Sparent, e focamnendod douraes of
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of iha SFT
it & enporiast @ o that onoe apprevet. and the
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d STEPFS PROCESS OF FACILITY

PLAMMNIMG

iy b Ere e Booien
i

IV ACTIMG
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FACILITY PLANNING PROCESS:
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Ex: Facilities Planning Process for General
and Manufacowring Facilities
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huddingn, Eon g o o

LEYVELOFINMG
FACILITY PLANNING
STATEGIES

There are 3 dimenstons which
are used to improve the Golicy
planning process:

| Physical aspects
| 1. Contral
111, Time



HIERARCHY OF
FACILITY
PLAMMIMG

Locat]of i che piacemient of & facilicy
'l'l"'l"l MAEDCE TO CUDtoer el 1'_r|'$-i.|r T, ael
osher Sarilipes with which it meerfeces

S IruCEurs conmmrn of ihe bulldeng upil
sErvices (e g [, water, povwer b hght
B smrwage |

Lol coraims of gl EgrysTiEnL

ac himery, and furnizhange weihe; ifs

ErrurTEIire

H.I.I'H'.Itﬁl I]r!um Eonamss of the

rraesC hmanmm hy winich all intemmcmeing

regquered by Lve lapoue ure saesked (2,
rmaterni, parwon e, nformrsjon, aead

CmpsTyend b neliny SPsieirin)

o —



EXAMPLE FOR
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Ten Essentials of Facilities Planning and Design

Facilities planning and design

I Undersmmnd the phases in the developrment of & Ivolity and liss's the partes fvolved in the developraeneof &
Building

1 Recaghie that the orpanitstios’s ratepe phin dives the foed for falibes. The faclity imsater plan shauold be
abgred with the straseps plan

3. Undorutand the responohibtior of the Ohwrar's reproasnsctres doring planning and deogn. Lesen how to manags
the selecoon process for design conssfmnes.

4. Recognas how ccoupancs and chew actvisses impact the size and desipn of 2 spece. Learm about snwersal desgr.
sres defnmons sno space stasdards.

5% Learn the process for programeming building spaces and honw oo select a soe for development



Campus planning and design

B Learm aboon the process of meater plnming 3o thet the Longterm phasd develogment ol & ciliny’s
campue m cptemood

T Underzitand the environmeanial impesct: of developmant and |carn the hey aspects of the
mmrlmn‘lnll'rpan AEREFETWENT pNGCESE

B Lears che kay smpeciz of che capetal improvement phnning process and how oo puc topesher o
capsmal emprovernent plan for a large tacilicy.

Workplace planning and deslgn

% Undereond the conssderatione in the plannng sed deogn of warkpheore

10, Lessn the prinesgles al RHE 3f in & large Geilny weth 4 space mamnagement policy and
woframre



DESIGN MANAGEMENT

COMSTRUCTION AND PROJECT MANAGEMENT
CEMESTER - X
aghizmni, 015, £ aTvh ke (assives, Shebd MEAS ALADENY OF ARCHITECTLURE




WHAT 15 DESIGN MANAGEMENT 7

Oesign is the process of creating a sodution to a project brief
ang then pregarng mstrucions allowing that solution 1o be
constructed.

in oeder that progect budgets can be satisfied, programmas
achiwed, and designs properly co-ordinated and
cammunicted, the desgn process needs to be plannad and
tontrofed. Probiems can occur wherne thehe is midzing
infoprrmation, poorly commenicated information,
inconsistencies betwesen doc umentahos, poor Resolrte
allscation, poor decisicn making due to inadeguate
indormation, and so.0n

These difficuties have become more prevakent as buildings
hawe bacome mre Dachneal, tve rangs of products snd
matorials has moreasad, standards and regulaticns have
papoma more sinct, and there are El[l"ﬂTEf ramber of
specinlist designers, particularly in the early stages of the
dasign process

WHAT IE

DESIGN
MANAGEMENT?

MANALING DESICH IN

iy’



WHY DO WE NEED TO MANAGE THE DESIGN

FROCESST
IriefMiciedcy, budget ovemun, failure b deliver on time, & large

amount of wosto, collisions at a consfruction site, conficks
btwessn T paiies on e propact — many of these hings are
caused direclly of indireclly by poor management of the
CeEIQN ProCesE
In addition, here are olher challenges, such as:
+ Each projoct in unigue and cwery fimo mor complos.
= Multiple parties!stakehalders invalved
+ Mare and mode frequant design and build contracts.
 Thare is a high level of tachnical knowiodge and a
redativaly oy ey o TeadLa el ang
loadorship-rolated knowdedga in tho constudtion

indusiry

Throasgh The progss Sesign menage meant.

2  'We are able by achieve the cliont's and project’s goals

4 Imgrowe conpsrEbon by Srasminang e commLineation
process and

4 Dolver docurmentation on tmo, with thoe agrood quality
and in accordancs wish e budged.



DESIGN MANAGER
Design managers initially ememned in confracior organizstions as thay started undortaking a portian of
dosign, which involved their spocialist subcoontractors. They oan also b known &% design oo-0rdinatons,

This naw roda favours ndividusls with waining in CAEARCN R F E T
diemign an woll as sn undemtanding of % R
thia contracting processas —

DESIEN MANAGER 15 NOT THE LEAD

DESIGNER
The design manager has an enabling and @ E.l —

co-ondinating role, bt is nok acting as S| —t——

a dasigar themeshyes, The nolea should not e v
confusad with the load designer, e '-"-"-"'
who heads the decision making and co-ardnaton of ey ap—

the actual design, ar with the lbad consultant. who ,

dracts the work of the entire consuliant teem Ci)-_. #&

in shart, design management = &l sbout organizing. planning. and directing pecgée, ther knowledge, and
the Row of information b achieve the goals of 8 project



Selected specific tasks of the design

MAnNager are;

«Coordination  batwesn  malbipls  propect
participanis

*Ersunng that the desgn pmcess & within
the assumed Sme. quality and budgel
«Signing and suparvising the contract with the
| s

:Egtablishing infformation oxchangs sysboms
and proceEsas

=Caonlral of what has bean designed sgainst
what is 1o ba dano in real 1Fo ["buldabaite™).
Chacing whathar he condilons and
requsamanis of tha coniract standords
spaciications, aic. are met during the design
process.

«Sparnching for optmization opportunitios
*Engaging contracions represaniatives in the
design procooa

e e |

|
|
*1-
"
4
i
i
|
i
!

p




THE MAIN TASKS OF THE DESIGN
MANAGER ARE TO:

Esiabish

& plafarm for good communication and coliaboraton b
otwoon rolovant porties and theroby an offoctive fiow
of design and produciion aionmaton.

Da-risk design problams by finding solutans bafors
they maberalise

=Conirtbate to plannng and co-ordimatan in & way that
adds vafun io the processos.

Frepafe, manage and secure al-party owheership of
an mtograted design programms,




THE ROLE REQUIRES VARIOUS CAPABILITIES,
INCLUDING:

=4n all mund basic knowledgs of the construction and progerty industry
=A good grasp of the technical aspects of design
and construction mattors. eysioms and procossos.

=An undarstanding of planning appicalions, buillding requlabions. codes of
practico, onvonmantal and hoalth and safety rogulations.

«Planning and programeming shils.
Lagal, comimarcial and conbactusl knowledge.

~Hegatiating and people skills,

~Prosantation skills

Al this means thal design meansgers mequite considerabls cxperience and =6 tend fo come from the ranks
of tha professions or frem design and build contrecting crganizations and el have expanence on @ wide
numbar af projacts.



Collaborative practices

for building design and
construction

1 introduction
2Working practices
7 1 Procurermsent
2.2 Organication
2 3 Rales and recponsihilithes:
3 Information managerment
4 Bauilding inTarmatian meadedbing

{BaRA)

ST @

Collaboration

=NTRODUCTION

=Establshing collaborative practices &5
of pasticular importance on building
design and consiruction projects, as
thoy are likely to ivolve bringing
together large number of dherse
digciplines, many of whom will not
have warked together before. They are
also likely to imvalve the co-ondination
and inbegmtion of a great deal of

* complex indoamnation, progedures and
- SystomL

«This has becoms increasingly true as
project structures have evalved from
straghi-foremrd client - comsultant -
wmontractor relationships to  more
integrated struciures with comples
fnancing armangements, warky
engagement of the supply chain and
the introductian of sub-contractor and

supedier design,



2. WORKING CES

2.1 PROCUREMENT

Estabbsh e brosd prisciples of collsborative

DRt I WA A B R ﬂ'f(_____] F

soemie speofic detadls see lelt ureesplaed unl
laiwr GapEy

& decsion o sdopt » colaborstes spprosch
shauld be ralien sl dhe outsel by tse cliene 1o
that & reouirement fo follow  ssoroorisse
sgmocedures can bre Eefuded in appolrdmeek
documents and fan be & covaideration n ihe
wlarsain ol precurement reuate loem ef coeeract
and preparguan ol wEisfer Soluincilsmon, The
Emplementation of collkbomtive prectsoes
shauld thes b dacnmscd B detal durms
consultant team stert-wp meetings, speciabst
conirecler vart sp merliren sl pro corlrmck
Rt

B o
i

PR
"‘-w'IiFM..-"-

e  dowemmen? Consrumion  Sereemy
recomenids  that public pojeds ndopt
design ond baiild, prvate fmande milubine o
PrimE- LV (OMTSOT PFOONEMENT Mowies. &
theee s ¢onuldered 1o be mome c=llsbarafive

Dehier Ferrn of collnboretive procure mant
inelitle pdrenensg (somclniea refered = A
slinscing). which & a bread term wsed o
desciibe n mansgce=end  spproodh Ehot
RO DUTSEES DDERneEls Bl s between the
partizy i » ronbect. The parfien Sommae
denemdent o one dnather kor dsccess and
i requires n chenge In oukure. etSkudee,
behimmours mid procedures throusbeaan the
REDpY cham It & most oemmondy wsed on
lerme, lons berm ar high =iz conkmcl Wheee
B partrering refasionthin is for 8 specihc
progecd, # i b m 'proj Pa =g
Where it 1y & mulb-orejEct relgberalip i S
Impsan m 'shrategic partneering”.




£.3 ROLES AND RESPONSIBILITY

1.1 ORGANISATION clarey of responsibl by aed co-orSinenon can Be prgeosesd by the

=p poirtespest of
= pwakssthon of the Behaviours smnd collsbonatne
romoetence of indivigusl in tesms during the = & Dhoject 520 ndar or Che nt representaliee,
ProxureTiong prooo * Clhiemt chainplons far differest aipects of e prodject
= Clowr liney of cormmunscation nnc sutharity, = OO ECT R
# & kol coriulienl.
* Protoceis for the preparstion and divs eménadion of
imfearmeticn. = & e designaee
= deipgn corardnsar (lor the corordinason arnd tegrmees af
» Cp-locsiipn of trem membe =
desigrs oregared by soecialic contracborsi
* Finencial motieatien (Tuchk & tyvinp the comsulsans feam &

&n infaimasan msnager far computer dided dessgn JCAD| o
bulldng informaton mode|ling (@R,

arid Ehe conkreckor Into 8 comman targed ook fos which
there & jolnl ‘mees” o 'gan’]

2 pewsdidng nibative. Begulon weshsbapa ancl izam
mestings.

= pighlem redolution proteduies, wiech shiould be based on
walhimns, not blame

= Frocedures b0 ensre contlneos inonessment. Thes might
require comtimusl benchmarking terpes sotting,
Esessmed, leedsg back and sdastation.

s Lariy warring proccdures.

" Eocim| mckivitien.




INFORMATION MANAGEMENT

Emsuring that ggosultants sign up 1o the
use of compatible gystems and
agreed gogument

and drawing standards will help

facilitate collabomtion
Syslems right include:

~Comouter fided Design {CADH,
'.I:...'::I_'ll'..-'“-"-" documonk i managemiest Dysiem
~Lommin E goament Managsnen sislems

=

reformagt o n
bl ipru @ e

-

o

-
S Tenmiterd (e aTEs (for
exarmgfe drawing titles].
Stonoe £ Sires le.
e :

sChange contral procedures.




Bullding Infermation modelling (BIM)

Baaldemig information Modeding (BEM) is seen increasingly a5 a means

facilitating collahoratve warking. BN is & very broad term hal descri
tha process of creating a digital imodal of @ buildng.

The range of jgyels of this type of medelling are categorised as:

‘L [ Unmanagad CAD.
‘Level 1 Managed CAD in 20 or 20
‘Level - Managed 30 environmendt with daia (s ]
altached. but created in
separale discipline models. -
o 1 Bingls. collaborative.
online, prolect mode] with consiruction .
seqUEnCIng_Cost and [Tecycie managemen
inforrmation



CLIENT ENGAGEMENT AND CONTROL

The chant must bs propsly engaged o the design
procoss with o i nent and
timaly informaton defversed o0 and recerved from
the design team

A1 Bs most basic keyved, design can be S5ean as
an ibaralive process, where, at each iterabion, there are
. @ OaEgn procass
b.  inputs - resources used in the production of &
product or oroalion of o servica
©  adputs - the amount of cuput chargaatle
{0 customen for building and cid
anginaanng work done in the roésvant panod




At e ond of sach ilerotion the outputs are roviewsd and then e prooess bogins
again. Typlcally, this is struclured by estabiishing a senes of ‘galeways’, al whech
the chant assesses the slale of developmend of the propac! and conssdedss B
fallowing —

a whaibar it salisfies their sirabegle abjectives,

b that it is affordablo,

c.  that vahes is being delfvered,

d. and thai risks are accaptable.

Thay can than decide whather to progress o the next stage. Allowing the clant o
make s gecissn eyl e (L] pregaration and submission of
redsvant mformation by  the consultard  Soam ond condractors. As  tho projoct
devainpe. this might mchads;

Strategec briel

Froliminary businoss case

Froject executsnn plan

Praject bricf

Conoapt design repo

Detaied design report

Production inforrmation ropart

Tesmdar mport

Construction sfage repor

Final rapart

k. Assessment and EEsons laamed reponn

o P B s T




Itis poasible thal the olient will decide not b5 proceed, or will ask far furthar work to be carmied out, whethar this
i\ mevision of the design, or uieraking valus management exarcises to  m-align propesals with  the
available budgel. Vahia management is & lsam-based approach ised o define he cienls abecives and
ansurg that bost valuo, whole-ife solutions aro sodeciod to satisfy thoso objectives.

Deocisions fo procead may be sccompanied by the infroduciion of change cordrol procedures, froezing cartain
aspacis of the poject. This ensuwres hat approved aspects of e pregect e nof changsd wihout the
permession of the clisnt. Changes o & project may have impacts on Bime, cosl of gualty. Broadly, the labsr In
tho dovolopmont of a projoct that changos ooour, tha groater those impacts are likely to bo.




Exarmnples of stages where change control proceduias mightl be
introduced include:

=Af T ond of the concept Sasgn stage if the progect & tendered at this
Elage jfor example on & design and builld projecl).

=it the and of the concapt dasign stage. when the propect brief might ba
frocen

“During the detsled dosign stage when the detailed design, fochnical
design and specifcasen ans finalzed

Diurireg the tendar stage when the tender documsantation has besn
propansd

«Whan the conraciorn i agpaolnted and any furher changes may quality
as varatans

it is important Shat the nead for changes s minimised. The can be dona
by

=Lndanakng thorough sie msesigatons and oondiBon Suney's
«“Enauring that tha projoct beef i comprehensive and is supported

by stakaholdars

«Ensuring that legislatve requiremants ane propedty nlegrated inbs

thi progoct aEw
=Ensuring that nsks ars proparly identlied,

«“Enauring that designs ara properdy co-ordinated before lender.




This conlral process can be  rafined
further by processos such s building
imdormation

modading (BIML BIM identifies  axplicitly
thie decisions and informabon defivemmblos
required at each stage of the progect. This
anaurss  that  appropriote informalion is
created and shared in & swtable format at
the right tima sa hal betler decisions can
bo made throughowt the dosign
construchon and operabon o budl assals.
It s mot aboul creating a 30 moded for its
own sake. and it s not an  eddon
process. BIN = fundamantal to the way
a progoot is sol up and .

Frie s Fad b i




A holistic approach to the design management

Tha dasign manager can have different rolos in difforend phases, companies, and difforent typos of

contract I addition, ha should he competent in thres main areas- managemant Laadership
and sdministration

- H-Hr-nm'r




Dieslgn management is baeng dona by constreciion companies bacausa of e fallure of abher existing sysiems
o achasave propar ntegration of the design and construdlion procosses. |rdtial results from & teoe-year
empincal study of the practce of design management i an infematonal construciion company have bean
companed io concepions devisad from Elerabure in order bo deacribe design management practices.

1. Dasign Manasgemsnt as Integrators of
Design and Construction

Dizsign managemen parsonnel wars
obearvod doaling with many of tho isswes
requirad 1o infegrate design and
comstrucbon. Owercoming of moderating ihe
issuas hotwaan design and constnuction
WES BSan BS & neoassary ol n the
constructan industry. When theoe issucs
wers not addressed property confusicn over
comstiuctan techniques arcse. design
bt was bost n the final constructad
product, unnacassary delays ook place
and poor projoct satisfaction wae obsonsod
Incorporating design and consnection as
co-devalopers of codasignens i one way in
which infegration of design and consfruction
is deal with.




2. Design Managemant as Managers
(i} Dasign Management 55 & Diviston of Project Managsmeant : ~,
tacfics for doveloping a project oufiumn; defining tho tasks: managing information - |

preducton: evahsation of informaton: and planning, moniterng and conrol (T | e [t
1IH.'|H-I-gn Manegement a5 Managing Design - o 03— -
devaloping @ madns for managing design, botause i imohes a number of e s R =T

organisalicnal Bvals and activiles: Wt . Rt W

2j planning design, which involess including design in organisational goals, e = ]
strateges and pollcss for desgn, and putiing process in place for using design; (Em) = (e

3) organming for deasgn, which moans having the right structure, choosing tha | N T
right Teams, using rainng and development programs and investing in desage; Pt

4] mplamenting and monidaing design, 'which invohées Enplementing and
manitang design pagrammes antd projecis: and
5) evaluatng design mcleding evakabing the management of design and design

(i) Design Management as Task. Flow and Velue Management: .
1] &8 a process of commerting inpuls into culputs (Taak mansgemant) 4 -
21 as @ fosy of materials and mfsmmation Shrough time and space (Flow L H ]

mana geinerit)

3) @8 @ process of genarating value for cusiomans (Vailue managamant)




3. Design Managemant as Meta Designers

Tasks besng done that did not fall wndor fhe “management”™ conception and wom perhaps in the domain of dosignors on
smaliar Gasgn projects

st gesignens, which ana used = e | T Indusiry design thengs 5o 1hal the esers Decume ha desgners and as such they
design the desgn system rather than deaign a system. That then incorporates esers 88 co-dovelopors or so-designom .
e dealmetion used hare S thet “mala design” & aboul InGorporaling oihers sucth as staks =g, COnSuRanees and
sub-confraciors as oo-developens o co-josignens, designing the dosign systom ard doing tasks which ware perhaps in
the doman of desgners an smaller projecis

Tasks that designars have in smaller proj@cts
which design management in
may take an in ordar to maintain g
comprehenBive ovardaw

Snfpsr et

progact & SRkonc| 00rs: Moo raction wiih groups

ol paapks hat have difersnt weys of loakng
prabilam: detormining dessgn
1egies: balancamng desgn nsk: and kg
accaount the |mngor wihoks

ol o oes!
SEI

D -'}

il
E —lp Irlageation of the various demands. af the - i:l::l'-ﬁ.:
al —




Organisation

B iz impanian the scops of work for sach mamber of the design ieam s clearly defined. dotumentad and

carmmunicated 1o the rest of the beam priar 1o any design work starting.

Typicafy, ane memiser of the design =am 5 appointed as Yead dasigner’ o direct

and co-ordinate cthar designen in the consultant Bam as well a8 any spedcialis! designen thal are appointed.

Tha load dosignor will ofion bo the aschifoct. however this & nod nocossanly e case and appoinimont
cocuaments for oier consullants will genarally affer provision for mem the be nomnated Bad dasagner,

Tha rode of Iead designar might includa;

Cao-rdinaling wio Arveva.

LO-ordmate s BIoRiaion of iTDeraess iF I g el e
Ca-ordmading e greparalion of desons. ang =pecfic e
risgraobng diflerenl sepecte ol thn deegn 3 ek inlerizeee rio the
el il i R

Co-oromafing INEE el &l St Nl CONSUNalions vl O 50 reseEs
Cestning thee Sorm gedl condent oF DS o |nismmainon 10 08 DREEFES
FEpzarirg Iz the clar] on devipgn mofies ped aankirg spproyss
Ca-oriraiing e peparalich of acdbheduics &l apoclions, Issls etk
W 3D SOIMTIES

Ca-ordmafing cereEEmont. negonshines aH| pphmiteant o Fannng
m. Eharfies. ard o eighiiory ardd oo | afulory sshort s
Ca-ordinafing e prparalion of lobd s doousenleion ahd redesing subml sdcrm
C-O-DrOdaaling Ty JONTE Frats

Ca-ordngtivg e wue ol produchen isformadaon &) conrasciors. and
e raview of desigra pensred by conkocks s

—+—



Taam leadarship is essandal for ensuning ihe efective pericrmance of the design team. Each team mamber will
have their own sirengths and woaknoesos, spooiniist knowiodgo and cxpaerionoo.

The way that the leam works collaboratively and independently will nflsance the eficienty of the design
proreEs

Orther appointmends meght includo:

A design co-crdmatar fat the co-ordination and inkegration of desxn prepared by specialist contraciors.

A design manager

An information manager for computer aided design (CAD) ar building information madalling (S16)

Abpad comsuliant who directs the work of the consultant team and is the main poind of contact

far commanicaton batwean the clent and the corsultant team. other than on significant design issues whena
the lead designer may becoma the main point of contacl

A project manager responsible for he day-lo-day managamant of Lhe overall project,



DESIGN MANAGEMENT PLAM

A design managamant pdan can be wsed to co-ondinats design
actlvities. and might IsCiude

= A gengn responsi bty makrie

= Schedules of drawings snd ofber information to be
produced by each discpline speciaist

« A BEERTN PrOgrEm e

+ Standard methods and procedures

= Estimates of st3ff howrs to be spant by desgnars on sach
element or drawing.

= Change controd procedures,

= Monftorisg and regorting preceduras,

n‘ - n L
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= Design programrnes, including key dates for revieds and
infioemation eschanges.

= Srhedubes of infarmation required/retease dates.

& Tha size and farmat of drawing types.

= Procedieres for CAD [ BEM 526 BIM eeecution plan]

= [Estimates of stall howrs to be spent by designers on each
plement or drawing,

- Mll:lf!ltl!llﬂi of design resgurpes experded compared o
planned estimates.

= |nitiating proceduras for desgn changes

= Requirements for collateral wamanties

# |ncorporation within the design schedule of koy dates for
review of design performance to check:

Compianoe with brief,
Ciost anospianoe.

Valkon engmooring analysis
Health and safety ispees.
Completansss for tenders

e



DESIGH RESPONSIBILITY MATRIX

Roles and Responsibilities Matrix

Preparation of & design redpansibility
matrix should begin aasly in the
devalopmeant of the propect It mey
start with a smple, strategic
owarview of design responsbility for
the mais design elements. As the
project progrosies. howoves, it
should increass in detad 1o aiocate
recponsibility for specific elements,
systems and products, setting out
the levsl of detsd sad Format of
desgn information to be produced
and any ragquiremeant lor colatersl
warranties.

It 5 important that design
responsibilithos are clearly defined
and properlhy undarsiood bsdore

tender docsmentation iz prepared or
Appomtments mads



DESIGHN PROGRAMME

A diesign programme [or design schedule] dasoribes the sequence of dewign taskes from the initial
appointmant of the design team o the completion of the design. For siraight-forward projects this
might be a simple gamtt chart showing each oonsultants’ planmed ressuntes for eadh dage. For more
compd progects it may bo a wvery detailed document showing interrelated and interdependent design
inputs from consuftants, sub-consuitants, the contracted. sul-coniracton and supplies
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Thee design grogramme should be aligned
to the main project programime, and may
work Backwands from key complation or
delivery dates. it showld indicate
procurement poriods for magor itoms and
reasonabile durations for design approval
procedures. Without such informatsan,
desgn programmes can be unrealistic or
unachievabde.



On projects whene B8 has
be=n adopted, a Master
Infarmation Delvery Plan
(WD) may be prepared,
setting oul when project
informatson i to be
prepared, by whom and
uzing what protocols and
procedures, The
preparation of this
information might be
managed by a Bik
Infarmation Manager




