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PLANNING AND SCHEDULING TECHNIQUE
SCHEDULING:It is the process or arranging various activities and allotting time to each of them so that
the project is completed in an orderly manner in the specified time. It consists in
1. Allotting time to various activities involved;
2. Deciding when to do them; and recording their progress.
3. Recording their progress
The advantages of scheduling is that an engineer gets an overall and realistic view to
forecast the time within which the whole work will be ready. It avoids any confusion resulting
from haphazard handling. It makes the work more systematic and methodical. It warns the
engineer at once when certain activities start getting late and permit him to take corrective
measures in time. In this way the entire project is not delayed because of any one activity.
In construction planning the activities which require scheduling are supply of materials,
engagement of labour, completing the activities and the time when the equipment or machinery
is to be employed. These are known as material, labour, construction, equipment, and financial
schedules.

METHODS OF SCHEDULING
There are two methods which are commonly used for scheduling. These methods are:
1. Bar chart
2.

Critical path method (C.P.M. method).

SCHEDULING BY BAR CHART
Bar charts have been used for very long time for scheduling. They are still most commonly
used media for ganging and controlling the construction activities. This method of scheduling
was invented by Henry GANTT. It is a graphical presentation of the activities of the work
planned. In it the various activities are sown by horizontal bars on a chart. The quantity of work
is represented by the area of the bar. But since the thickness of the bar is kept uniform, hence the
quantity depends upon its length. It is plotted against time along the abscissa. The time may be
in convenient units depending upon the duration of the project. It may be in days, weeks but is

never more than a month. The various activities are shown parallel to one another along the
ordinates.
Construction Schedule by Bar Chart-- In it the work is sub-divided into various elements
called sub-heads or operations. The sequence of various operations is given and the date on
which each operations. The quantity of every subhead is calculated and time is allotted for its
completion. The sequence of various operations is given and the date on which each operation
will be completed is mentioned. The construction schedule actually governs the other four
schedules namely labour schedule, material schedule, equipment schedule and financial
schedule.
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Time is weeks
1. Excavation
2. Concreting
3. Masonry in foundation
4. Masonry superstructure 5. Roofing
6. Plastering
7. Wood work
8. Flooring
9. Fixing services
Figure, represents a work schedule. In it the various activities for a proposed construction of
a small house are shown.
Here the work involves in all nine activities. Time in days allotted to each activity is as
follows:
A.
B.
C.
D.
E.
F.
G.
H.
I.

Excavation of Foundation
Concreting Foundation
Masonry in foundation
Masonry in superstructure
Roofing
Plastering
Wood Work
Flooring
Fixing services

- 7 days
- 7 days
- 7 days
- 28 days
- 7 days
- 14 days
- 7 days
- 14 days
- 21 days

All these activities have been named A to I in bar chart. Various activities have been
shown by the capital letter allotted to that activity. Since in any project some activities can be
taken up simultaneously and some will have to be completed before others can start.
If activities are not allowed to run simultaneously, but in strict sequence the total time
taken for the completion of the project shall be 16 weeks i.e 112 days i.e sum of the times of all
the activities. In the bar chart concreting has been started after excavation of foundation is
complete. Masonry of foundation has been started after completion of concreting. Similarly
masonry in superstructure can be started only after completion of masonry in foundation and
hence their bars run sequentially as shown in the bar chart. Fixing services, plastering, wood
work, and flooring can be carried our simultaneously with a little bit lag in time. The work or
construction schedule is shown in fig.

LIMITATION OF BAR CHART
Bar chart has the following limitations:
1. It does not tell about the details of sub activities. In other words, it does not show work
break-up.
2. It does not give any clue about the inter-relationship between various activities. If out of so
many activities one is delayed, how will this reflect on other activities cannot be read from
bar chart.
3. It is difficult to read just the length and the positions of bars in case the schedule is changed.
4. It does not show the progress of the work. This difficult can however, be solved to some
extent by sectioning the bars corresponding to the completed work as shown in fig.

Scheduling by CPM/PERT Methods
Before elaborating on CPM/PERT let us give some definitions of terms involved
in them.
1.

Event: it is the instant of time which marks beginning or end of the job. It is
represented by a circle. It does not require any resource or time.

2.

Predecessor Event: The event which immediately comes before the other event is
known as predecessor event.

3.

Successor Event: The event which follows immediately after another event is
called successor event.

4.

Activity: It is actually doing the work. It requires time and resources both. It is
represented by a line with arrow at one end.

5.

Predecessor Activity: The activity which comes immediately before another
activity is known as predecessor activity.

6.

Successor Activity: The activity which follows immediately another activity is
known as successor activity.

7.

Dummy Activity: It is an imaginary activity which simply indicates the
relationship between other two activities. It does not require any time. It is
represented by a dotted line.

8.

Network: It is a diagram showing all the activities and events involved in the
project.

In it, all the activities are connected with each other logically and

sequentially. It is also called an arrow diagram which represents the relations of
the activities and events. It is the basic document of planning.
9.

Arrow: Arrow is drawn to represent each activity in a network. Arrow also
indicates the direction of the work. The activity is represented by a line but
progress of work in an activity is represented by the direction of arrow. The
length of the arrowed line has no relation with the duration of the activity. One
circle is marked at the beginning and one at the end of the activity. The circles
which mark the events of start and end of activities are also numbered.

10.

Most Likely Time Estimate: This is the time estimate during which an activity is
completed under normal conditions.

Normal conditions mean few setbacks,

usual lapses but not dramatic break downs. It is denoted by tm.
11.

Optimistic Time Estimate: It is the shortest possible time in which an activity can
be completed under ideal conditions. It is denoted by to.

12.

The Pessimistic Time Estimate: it is the largest possible time in which an activity
can be completed when everything went wrong and abnormal conditions
prevailed for most of the time. . It is denoted by tp.

13.

Duration: It is the time required to perform an activity. In may be expressed in
hours, days, weeks or months.

14.

Earliest Start (E.S.): This is the earliest time when an activity can be started.

15.

Earliest Finish (E.F.): This is the earliest time when an activity can be finished. It
is obtained by adding duration of activity to the earliest starting time of that
activity.

16.

Latest Start: This is the latest time that an activity can be started without affecting
the completion schedule of the project. It is denoted by L.S.

17.

Latest Finish: This is the latest time that an activity can be finished without
affecting the schedule of the project.

18.

Total Float: This is the lapse of time for which start or finish of an activity can be
delayed without affecting the schedule of the project.

19.

Free Float: this is the lapse of time that the finish of an activity can be delayed
without delaying the earliest starting time for following activity.

20.

Slack Time: It is the difference between the latest allowable time and the earliest
expected time.

21.

Critical Path: This is the path traced by a series of interconnected activities
through the network for which each activity has zero float. The path of the
longest duration is defined as the critical path and the activities lying in this path
are called critical activities.

CPM and PERT networks
Activity and event are two basic elements of the network plan. The activity
stands for performance of the job and is time and resource consuming. The event, also
called a node, represents that instant when a job or activity is started or ended. In
network analysis the activity is denoted by arrowed line whereas events by circles.
When all the activities and events involved in a project are connected logically, and
sequentially, they form a network. Such a network today forms the basic document in a
network based management system.
In a network-based management, the stress could be laid either on the event or on
the activity.

PERT network:
Its full name is Program Evaluation and Review Technique. It is event-oriented
method of network planning. In it the emphasis is focused upon start and completion
events rather than on activities. The activities taking place between events are not
specified. In PERT network the events fall in logical sequence. But logic of events may
be different for different planners. Hence PERT network may vary from planner to
planner depending upon their decision as which event to precede or occur concurrently.
In PERT network the start circle is omitted and only the completed event is recorded.
PERT helps in identifying critical areas which threaten the completion of the work in
time. It provides the means to determine how resources can be transferred from one job
to another job.
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CPM network
Its full name is Critical Path Method.It is also a network comprising events and
activities. This network is activity based. The activities are represented by arrowed lines
and events by circles. The activities are connected in logical sequence. The time allotted
to each activity is related to cost.

Points of difference between CPM and PERT
1.

CPM network is activity oriented whereas PERT is event oriented. In other
words in PERT network interest is focused upon start or completion of events and
not on activities themselves.

2.

In CPM based network no allowance is made for the uncertainties in the duration
of time involved whereas in PERT network uncertainty is considered.

3.

In PERT time is not related to cost whereas in CPM the object is to develop an
optimum time cost relationship. However, PERT has since been extended in this
direction and the line dividing PERT/CPM is gradually fading out.

Development of a Network
Both CPM and PERT networks differ very little from each other. Out of the two CPM is
most common in use. While applying CPM method for scheduling the construction
project, following steps should be followed:
1. Prepare a list of activities involved in the project.
2. Allot time to each activity depending upon the available resources.
3. List the activities which immediately precede and follow other activities.
4. Interconnect the activities in most logical sequence and prepare a network.
5. Number the events in serial order as 1,2,3 … and activities by A, B, C, D – capital
letters.
6. Mark the critical path in the network and calculate the time required to complete the
project.
7. Determine the earliest start, earliest finish, late start and late finish time for each
activity by forward pass and backward passes.
8. Calculate the float available in the activities not falling on critical path.

CPM network
Representation of various activities and events in a CPM network is shown in
below:
Event
Activity
Start event

End event

D and E Can
start only
when A, B, C end

Activities in series

Activities in parallel

Dummy activity

Network preparation
Following points must be taken care of while preparing a network.
1. An activity is represented by an arrow proceeding from left to right. It must have
two nodes or circles, one at the beginning and one at the end. Duration of activity is
shown at the top of the activity arrowed line and the description beneath it.

2. Activities can have only two types of relationships. One is in series and the other is
in parallel. When activities are dependent upon each other they are shown in series.
Independent activities are shown in parallel.
3. There must be only one start and one finish. In between there may be any number of
activities. No activities should be tangling. They must lead to a final finish node.
4. There must not be any looping i.e. no activity should lead back to a previous event.
5. A dummy activity only shows interdependence and consumes no time. It is shown
by dotted.
Value of CPM/PERT
The technique of PERT/CPM results in improve management control and better
management decisions through additional information provided by these techniques.
Although PERT/CPM are no substitutes for managerial intelligence, perceptivity they
can be the most worthwhile and dynamic aids or tools in decision making.
Advantages of CPM over bar chart
1. CPM has an ability to indicate as to which tasks can be done concurrently and which
are to follow in sequence.
2. CPM clearly shows the inter-relationship of all the activities.
3. It tells clearly whether the delay is occurring in critical activity or slack activity. If it
is in critical activity then resources have to be delivered to keep the schedule of
critical activity.
4. It permits immediate recognition of float with non-critical activities. Float gives the
time for which a particular activity can be delayed. It need not be crashed. In bar
chart, there is possibility of unnecessarily crashing a non-critical activity.
5. When new engineer takes over from another engineer partially completed work, he
understands the whole position very easily with the help of net work. Bar chart does
not give any such information.

6. In CPM, planning, analyzing, and scheduling are separated. This enables greater
attention to be paid to the planning aspect.
7. In CPM it is essential to study the pre and post-activities for each activity. This
promotes a closer understanding of the project.

