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Chapter 1

Introduction
Efficient planning plays a pivotal role in the success of any project. Projects face
various types of risk during the execution phase and timely response to these risks
saves projects significant time and cost.

Earned Value Management (EVM) is the technique that helps the project manager
with planning, taking timely action against risks and improving the project
performance. EVM is known as "management with the lights on" because it helps
the project manager see the project's current and forecasted performance by
looking at the project metrics, generated by EVM. Another essential feature of EVM
is that it integrates the three pillars of project management: schedule, scope, and
cost.

Instead of having to use any external software for Earned Value Analysis (EVA),
we can use Microsoft Project for EVM analysis. Microsoft Project uses all formulas
related to EVM analysis so there is no need to memorize any formula for the
computation of any EVM components.

This guide will show you how to use Microsoft Project 2019 to prepare the
construction schedule and EVM. Preparing a proper schedule helps in effective
project monitoring and controlling. In the guide, we will create a construction
schedule from scratch, which will be used later for the EVM report creation. This
guide will help provide an understanding to those who not only wish to learn about
scheduling, but also EVM. Follow the steps described in the various following

sections to create a schedule and perform EVM analysis.



When we open a blank project in Microsoft Project, we can see the screen splits
into two parts, as shown in figure 1. The sheet's left side shows the table
columnsf/fields, whereas the sheet's right side shows the blank space for the Gantt
Chart.

e Report  Project  View  Help Format @ Tell me what you want to do

le
o= X cut mmmmes = MarkonTrack - "2 Inspect - o =1 Summary Notes L Find ~
SR s = A GBS »
ER Copy - B Respect Links [F2 Move - P Milestone g Details & Clear~
Gantt Paste B I U ‘ HeA- | =5 | o | 5 Manually  Auto N Information Scroll
Chart - - ¥ Format Painter = > £ Inactivate Schedule Schedule | =2 Mode~ . il Deliverable - 55 Addto Timeline | 1o Task %] Fill =
View Clipboard Font N Schedule Tasks Insert Properties Editing o~

1 31Jan'21 07 Feb ‘21 14 Feb 21 21Feb 21

ors «+ T W T F 5 5§ M T WT F S s M T WTF S S MTWTF S5 5 MT

GANTT CHART

Figure 1 Microsoft Project Screen

The Microsoft Project professional settings are dependent on the project
requirements, and we can tweak the project according to the project requirements.

Before preparing this project schedule, we altered the Microsoft Project settings.

Setting the Project under Options Menu

Before creating the new project schedule, set Microsoft Project's options to meet
project requirements, leaving those you do not wish to alter as the default value
settings. Within this example, we made significant changes in the project Schedule

tab of the Options dialogue box.

The first thing to do is to set the project calendar. The project calendar must remain
consistent for a project; otherwise, we will encounter problems with EVM. Let's

start with general calendar settings.

e To do this, we click the File tab button on the top left corner of the Microsoft
Project screen.
e After clicking on the File tab, open the Options tab located at the bottom left

side, shown in the green box in figure 2.



~ New

Blank Project New from existing project New from Excel workbook New from SharePoint Tasks... Software Development Plan

Recent  Pinned

Pin files you want to easily find later, Click the pin icon that appears when you hover aver a file.

More projects —>

Figure 2 Options Tab

e Click on the Options button.

e Herein, we can see the Project Option dialogue box.

Calendar Option for the projects

e Click on Schedule tab on the left before setting the general calendar settings for a
particular project.

e We made the same calendar settings for all of the projects, as shown in figure 3.

e Thus, we select All New Projects. This way, all new projects have the same
calendar settings.
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Figure 3 Calendar options for All New Projects

Default Day and Hour Settings

Now, Let's begin with the working days or hours.

This project assumes that work will start on Sunday and the fiscal year starts in
January.

We set 9 hours per day as working hours. So, let's assume the work starts at 8:00
and ends at 18:00.

The default start time matches our scenario, so no change is required here. In
contrast, we adjusted the default end time to 18:00 because we are planning to
work for 9 hours, starting at 08:00.

Accordingly, we adjusted the hours per day to 9 hours/day from the default 8
hours/day.

Each day has 9 hours, and each week has six days. So, our total weekly working
hours will be 54 hours.

Days per month depends upon the month. We entered our estimated value here.
We assume that each month will be four weeks and update the working days per

month equivalent to 24 days/month (6 days x 4 weeks).



| Project Options
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Figure 4 Setting Days and Hours

Schedule

e | ticked the "Show scheduling messages” box as it will help determine any
Microsoft Project schedule inconsistencies.

e Below this, we have an option for our resources. We can either select the
percentage or decimal option as shown in figure 5. For example, if any task
requires three workers and a percentage option is selected, we need to assign
300% of this resource to this task. And if the decimal option is selected, we enter
3 instead of 300%.

Project Options
File  Task Resource  Report [N

R

G | — g . g
B Get Add-ins enera Change options related to scheduling, calendars, and calculations.
Display

Subproject | 4y Add-ins -
I Callendar options for this project: | [@%] All New Projects ~
Insert Add-ins. Proofi ~
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= . ;g’; Save Fiscal year startsin: | January  ~ ;;"fh o
o anuary anuary
= Language Use starting year for FY numbering
=
Advanced Default start time: | 08:00 ~ These times are assigned to tasks when you enter a start or
- - finish date without specifying a time. If you change this setting,
i Mode v TaskName Customize Ribbon Defaultend time: | 18:00 = consider matching the project calendar using the Change
T 9 Warking Time command on the Project tab in the ribbon.
Quick Access Toolbar
Hours perweek: | 54

Add-i
ne Days permonth: | 24

Trust Center
Schedule
Show scheduling messages

Show assignment units as a: | Decimal |+

Scheduling options for this project: | 3] Project] -

Figure 5 Schedule Message and Assignment Units

Scheduling Option for this Project
e Firstly, changed the "New task created" option from ‘Manually Schedule’ to ‘Auto
Schedule’, for our schedule to become dynamic.
e We added the duration in days and work in hours. Duration defines the time, in

calendar days, required to complete the project work.



e We changed the default task type to ‘Fixed Units’.

e We ticked the ‘New tasks are effort driven’ box as it was unticked.

Default task type and new tasks are effort-driven because they affect the calculation

of Microsoft Project.

Project Options ? x
Scheduling options for this project: | [ Project] -
e -
X% cut Dt AutoScheduled | 7] = £ Find
R Copy - Manually Scheduled & Clear~
paste Bru o Auto scheduled tasks scheduled on: | Manually Schedule Seroll
~ - L) A - A Sche e -
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View Clipboard Font . T —— Editing ~
w
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B 20 | Advuance
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Customize Ribben Split in-progress tasks New scheduled tasks haye estimated durations 15 Feb 21
5 S M T W T F
Quick Access Toolbar Update Manually Scheduled tasks when [] Keep task on nearest working day when changing to
editing links Automatically Scheduled mode
Add-ins
Trust Center Schedule Alerts Options: | 13 Project] -

Figure 6 Scheduling options for this projects

Setting the Project under Project Menu

In the project setting, we adjust project settings according to the project

requirements. These settings help with calculations. To change these settings,

click on the Project tab located on the top ribbon, as shown in figure 7.

File  Task Resource  Report [WASESSM View  Help Format @ Tell me what you want to]
+ & - = T =
L il B = &
Subproject | 2 iy Add-ins Project  Custom Links Between WBS  Change Calculate  Set  Move

Information Fields  Projects - Working Time | Project Baseline~ Praject
Insert Add-ins Properties Schedule

Figure 7 Setting Project Calendar

Change Working Time

We will select ‘Change Working Time’ which located inside the Properties group.
A new window will pop up, as shown in figure 8.

In this change working time dialogue box, we will set the setting to meet the specific
requirements of our project. In this dialogue box, we will put working days in a

week, public holidays, and vacations.
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Figure 8 Change Working Time

e First, we will set the Calendar specific to our project.
e In the upper right corner, we will click ‘Create New Calendar’. Now, let's name the

new calendar. For our example, we named it “Guide Calendar”.

B9 &=
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Figure 9 Create New Base Calendar

¢ Inthe create new base calendar dialogue box, select the “Make a copy of standard
calendar”.

e This will allow us to start creating our calendar using the standard calendar.

e Now, we hit the OK button to create our new calendar.

e Above, we can see the name of our new calendar, Guide Calendar. Now, we can
start inputting specific settings for our project.

e Let us set the working days and hours.

e To do so, click on the workweeks tab as shown in figure 10.
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Figure 10 Setting Work Weeks

e Then, click on the detail button shown on the right side of the work weeks table.

¢ A new dialogue box for Details for ‘[Default]” will open.
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Figure 11 Default Working Time in a Week

In the figure above, we can see the default calendar settings. These show that
from Monday to Friday the working hours will be from 8:00 to 12:00 and then 13:00
to 17:00. Therefore, the total working hours will be 8 hours. Between Monday and
Friday, we observe a working hours pattern however this differs for Saturday and
Sunday. Saturday and Sunday represent non-working days because they have no

working hours and are therefore days off.



In our example, we adjusted working hours from 8:00 to 18:00, including a 1-hour lunch
break between 12:00 and 13:00, which is equivalent to 9 working hours per day.
Secondly, we altered the weekend working-hours to state that we would work full time
i.e., 9 hours, on Saturdays also. Sunday remains a day of no work. The steps below show

how we made these changes.

Note: values in the table should be the same as the values we entered in the schedule
under the options menu. If the values are different, we will not get the correct calculations

or will get undesired results.

e To change the working hours per day, click on the required day(s) within the left
hand-side table.
e After selecting the days, check the "Set day(s) to these specific working times"

option. Then we can edit daily working hours.
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Figure 12 Adjusted Working Time in a Week

¢ We change the working times for Monday. We will start the work from 8:00 to
12:00, followed by an hour break from 12:00 to 13:00. Then we will again perform
the work from 13:00 to 18:00. Instead of changing the working hour for the rest of

the days one by one, we select all the days from Monday to Saturday, check the



option of "Set day(s) to these specific working times," and change the working
timings accordingly.
e Let's click on the OK button below and exit this dialogue box.

e Again, click the OK button below and exit the "change working time dialogue box."

Now, we have completed our calendar settings.
Assigning Calendar to Gantt Chart

e When we looked at the Gantt chart, we found two vertical grey strips for Saturday
and Sunday. These vertical grey strips represent non-working days. So, to set this
vertical only for Sunday right click on the Gantt chart area, a dialogue box will pop
up.

e Select non-working time from the dialogue box.

GANTT CHART

v Show Timeline
Show Split

Figure 13 Assigning calendar to Gantt Chart

e Select the non-working time tab from the pop-up window and change the calendar
from standard to guide galendar (or whatever your personalised calendar has
been named).
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Figure 14: Changing Calendar for Gantt Chart

e After clicking the OK button, we will return to the main screen. Now, we can see
only one vertical grey strip which represents Sunday.

e Sunday is represented by grey as it is a non-working day.
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Figure 15 After Changing the Calendar for Gantt Chart
Assigning Calendar to Project

¢ Now, let's assign the calendar to the project. To do so, select the project tab from
the ribbon.

e Select the "Project Information” button inside the Properties group.

e In the calendar field, we are selecting our Calendar: "Guide Calendar" from the
drop-down menu. Now, we have assigned the required calendar to our project. Hit

the OK button and return to the main page.
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Project Information for ‘Construction of Single Storey House F- Gide Second update’

Startgate: | O1Feb | cument date: | 04Fen

Scheduje from: | Project Start Date | catendar: Guide Calendar

Alltasks begin as soon as possible. Priority:

Enterprise Custom Fields

Department:

Custom Field Name

Figure 16 Assigning Calendar to Project

Chapter 2

Creating Work Breakdown Structure
We have set our project settings. Now, we will work on the project’s work breakdown
structure (WBS). WBS helps to understand the project efficiently.
e Considering the construction of single storey house as a project for this
hypothetical project, we assumed a four-level WBS structure as shown below:
o Foundation Work,
o Construction Work,
o Electrical and Plumbing Work, and

o Backfilling and Landscape Work.
Let's see how to create WBS of a new project in Microsoft Project.

e To do this, we click on the first row of the Task name Column and start to write the
elements of our WBS.
e We start with Excavation Work; after entering the Excavation work, Duration, Start,

and Finish values pop up automatically.

12



e Duration seems to be one day with a question mark at the end. The question mark
shows that Microsoft Project has assumed duration by default. Since we are
creating our WBS elements, we don't need to do anything with the question mark
now. Therefore, we create other WBS items such as construction work and

backfilling and landscape work.
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4 - Backfilling and Landscape Work.  1day? 02 February | 03 February

Figure 17 Creating WBS
Setting up Activities

After entering the four-level WBS items, we will add our activities. In this part, we will enter

only the name of the activities.

e Let's enter the first activity under the WBS heading of Foundation Works. To do
this, right-click on the first row under the Foundation Work, and the drop-down list
will pop up.

e Select the Insert Task option from the drop-down menu.

L

=: = an 21 31Jan 21 07 Feb 21 14 Feb ‘21 21Feb |
+ Duration + Start ~Ped M T W T F S S MTWTF S S MTWTEFSSMTWTF S SsM

B I H-A-e@caf-[

ks 1day? 01 February 2021 01 February 2021

&% Cut

By Copy

&y Paste
Paste Special...

my Scroll to Task
Delete Task
Inactivate Task

A Manually Schedule

w5 Auto Schedule

&%  Assign Resources...

Figure 18 Insert Task under WBS

e Change the activity name. To do this, click on the < New Task > under the Task
Name column and rename it, we renamed ours Excavation Work. Press Enter after
renaming the activity. The other way to add the task is to directly click the Task

button shown in the Insert menu under the Task tab.
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e As we can see, the WBS heading and task activity are on the same level. Since it
is an activity under this group, it can not be on the same level. Instead, it should
be at the next level, so we indent the activity.

e To indent the activity, first, select the activity row you wish to be lowered a level

before clicking on the indent task button shown under the Schedule group of the

Task tab.
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mm e o MakonTack -
Ge 25 500 75+ [00% %
%5 Respect Links
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o Sz Schedule Schedule

= ¥ cut

B2 Copy ~
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View

Schedule Tasks
Indent Task (Alt+Shift+Right)

Font I

Clipboard

Task

i Mode ~ TaskName + Predecessors =

" ! This task becomes a subtask.
Foundation Works 1 vy

Start of Excavation work |1 Creating a hierarchy will help you v
better organize your tasks.

Alaaa

Construction Work 1 v
Electrical and Plumbing Worl, and ~ 1day? 02 February 03 February
Backfilling and Landscape Work. 1day? 02 February 03 February

Figure 19 Indent Activity under WBS

e As we click on the indent task button, the WBS task will become bold, becoming a
group rather than an activity. With excavation work becoming the first activity within
this group.

e We add wall construction, concreting of floor, plastering, door and window

installation, painting and roofing works under the construction works group.
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Figure 20 Inserting all the Activities under WBS

Setting up Dependencies in among the Tasks

We have successfully added the project activities in the last section. Now we will

develop the relationships between the activities.

e First, we need to expand the table to see more columns. Directly after the Finish

column, we can see the predecessor column.
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Figure 21 Showing Predecessor and Resource Name Column
e Linking the activities will depend upon the condition or type of the project. We can
have the following types of relationships between the activities.
o Finish to Start Relationship: Activity X will start when we finish the Activity
Y.
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o Start to Start Relationship: Activity X and Activity Y will start simultaneously
with or without lag.

o Finish to Finish Relationship: Activity X and Activity Y will finish
simultaneously with or without lag.

o Start to Finish Relationship: Activity X will complete when the Activity Y
begins.

e Now, we will develop the connection between the activities. We will select the
activities that need to be linked. To select the two activities simultaneously, we will
choose the first activity, and by using the Ctrl button, we choose the second
activity. After selecting both activities, we will click on the Link button shown in

Schedule properties under the Task menu.
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Figure 22 Linking the Activities

e Pressing the Link button, we can see ‘2’ will appear in the predecessor column for
the Laying of Lean activity. It means that the activities Start of Excavation Work
and Laying of Lean are linked together with the FS relationship.

e Inthe Gantt Chart, we can see a Finish to Start relationship between the activities
Start of Excavation Work and Laying of Lean. It means that the Laying of Lean will
start after the completion of Excavation Work.

e We can also see that the start and finish dates of these activities are also changed.
The first activity will start on 2nd February and end on 2nd February since the

second activity will start on 3rd February and end on 3rd February.
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Figure 23 Finish to Start Relationship between the Activities
Double-clicking on any activity is another way of linking the activities.

e When we double click on any activity, the Task Information box pop up.

e In this Task Information dialogue box, we will click on the Predecessor tab. We can
see the Task Name; moving our cursor to the first row, a small black triangle will
appear.

e Click on the small black triangle because it has all the project's activities. When we
select the activity, Microsoft Project automatically fills the ID column.

e Task name will be filled automatically. We can also change the type of relationship

and the lag period between the activities.
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Figure 24 Inserting activities through Dialogue box and Adding Lag between

activities

e By following the steps mentioned above, we will link all our activities. Again, the
type of link between activities depends on the type of resources we have or the

project/activity type.
Entering the Working Hours

In the previous section, we developed the relationship between the activities. Now, in
this section, we discuss working hours for the respective activities. There is a
difference between the Duration and Work. Duration is the time in calendar days
required to complete the task. Work refers to the effort required to complete the job.
For example, a task requires two laborers and three days (one day has nine hours) to
complete the task. The task's duration is three days, whereas the task's effort requires

54 working hours (3days*9hours*2people) or six workdays.

e First, we add the work column right behind the predecessor column. To add the
work column, we extend the table by dragging the vertical line to the right. Add a
new column field will be seen at the extreme right corner of the table. By clicking
on add new column, we select Work from the drop-down list.

e Another way to add the Work column is to right-click on the column next to the
duration column. When a drop-down menu pops up, select the Insert Column

option from this drop-down menu. Find the Work column and click on it.
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e After assigning Work resources to the activities, Microsoft Project calculates the

working hours.

Tas

Ac~ Task Name

Ul ™= 4 Construction of Single Storey House 33 days - |855 hrs 01 February 2021 10 March 2021

1T ) Received approved Drawings from the Architect Odays 0hrs 01 February 2021 01 February 2021

2 b= 4 Foundation Works 6 days 117 hrs. 01 February 2021 06 February 2021

= Start of Excavation Work 3days 27 hrs 01 February 2021 03 February 2021 1

4 B Laying of Lean 1day 36hrs 04 February 2021 04 February 2021 3

5 bl Construction of Foundation 1.5 days 54 hrs 05 February 2021 06 February 2021 4

6 kel 4 Construction Works 23 days 585 hrs. 09 February 2021 06 March 2021

7 &3 Construction of Walls above the foundation level 3 days 108 hrs 09 February 2021 11 February 2021 5FS+1day

E = Concreting of Floor 1day 36 hrs 12 February 2021 12 February 2021 7
= 9 & Fixing of prefabricated roof 3days 8lhrs 17 February 2021 19 February 2021 8FS+3 days
£ 10 By Plastering Works 3 days 135 hrs 20 February 2021 23 February 2021 9
L = Fixing of Doors and Windows 4 days 108 hrs 25 February 2021 01 March 2021 10FS+1 day
E 12 Be) Painting Works 4 days 108 hrs 02 March 2021 05 March 2021 11
5 13 B Finishing work of Roof 1day 9hrs 06 March 2021 06 March 2021 12

14 B 4 Electrical and Plumbing works 5days 45 hrs 12 February 2021 17 February 2021

15 Be) Complete Electrical Works 2days 18 hrs 12 February 2021 13 February 2021 7

LU = Complete Plumbing Works 3 days 27 hrs 15 February 2021 17 February 2021 15

17 B 4 Backfilling and Landscaping Works 3 days 108 hrs. 08 March 2021 10 March 2021

12 ke Backfilling and Landscaping Warks 3 days 108 hrs 08 March 2021 10 March 2021 13

Figure 25 Work Hours for each activity

Project Summary Task

e We can see the work hours required to complete the activities in each activity

group, but we don't know the total work hours needed to complete the project. To

view the entire works hour required to complete the project, follow the below steps.

e Click on the File tab, select Options.

e Click on Advanced settings

e Scroll down and find the Display option for this project.

e Check the show Project Summary task
e Then Click OK

e Now we can see our Project Summary task at row 0. We can see the total Duration

of our Project, Start, Finish, total work hours required to complete this project.

¢ We can also change the name of the project shown in the table. To do this, double

click on the project name displayed in the summary task and a writing cursor will

appear. Change the name of the project, we changed ours to Construction of

Single Storey House.

e Click enter.
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Chapter 3

Setting up Resources

In the previous section, we entered the work hours for each activity and set up our
project resources. A resource is something that is required to complete the

task/project.

e We can add resources by changing the Gantt Chart view to the Resource Sheet
view.

e To do this, click on the Gantt Chart shown at the top left corner of the Task tab.

e We will get a drop-down list of available views. Select the Resource Sheet from

the drop-down list.

o
E == M Cut
Gantt Paste E‘%C‘pr
Chart - - Forma
Built-In ard

Calendar |
Gantt Chart

Network Diagram |

Resource Sheet l

Resource Usage

Resource Form
Resource Graph
Task Usage
Task Form
Task Sheet

Tracking Gantt

Sawe View...

{5

Figure 26 Open Resource Sheet

e In the resource sheet, click on the Type button.

e We can see three types of resources Material, Work and Cost
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Figure 27 Resource Type

A work resource is a person, a team, or a piece of machinery or equipment that
consumes time while working on a project. Therefore, we define labor, equipment, or

machinery resources as a work type.

Material Resources are the resources that an activity consumes during its execution,

like concrete, steel, etc.

Cost is a fixed cost associated with the resources. Costs such as travel expenses or

rental of equipment are some examples of cost resources.

Material Resource

In the resource sheet, click on the first row Resource Name Field and type your
resource name, and press enter. All the remaining columns will be filled

automatically by default.
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Figure 28 Change it to Materai Item Adding the Resource

We start entering our resources from Backfilling. Since Backfilling is the material
resource, so we change the Type from work to material. We measure backfilling

material in Tons, and the initials of backfilling material are BCKFL.

We will continue to do this with all resources, as shown in figure 29. Concrete is
the material resource, so we change the Type from Work to Material. In Material,
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we will add the units of the material. The concrete is measured in cubic meters, so
under the material label, we write M3. In the Initials column, we entered Con as a

concrete abbreviation.

Similarly, we add brick as a material resource. We assume a pallet of bricks has
1,000 bricks. The Material Label of Bricks will be in thousands, and the "000s"
value represents thousand value. For example, we need 10,000 bricks, so; we will
write only 10 of this resource because each pallet has 1000 bricks. In the Initials

column, we will write BCK as the abbreviation.

Backfilling Material Tons BCKFL
Concrete Material M3 CON
Bricks Material 0005 BCK
Doors Material  Single DR
Window Material  Single WD
Prefabricated Material  Lumpsum PrRf
roof

Figure 29 Material Resources
Work Resource

e Microsoft will not allow filling the Material label field because it is not a material
resource.

e Suppose we use an excavator for the excavation work. So, excavator is a work
resource. We will use EXC as an initial for excavator.

e We will state the maximum units within the Max. column. We assume only one
excavator is required for excavation work as a resource.

e Similarly, we add all other work resources, for example, concrete labour, mason,

roof labour, etc.
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Figure 30 Work Resources

Assigning Resources

In the last section, we determined the resources of our project. In this section, we

will assign resources to our assumed project activities. To do this, first, we follow the

following steps.

Right-click on the activities

Select the Assign Resource from the drop-down list. A new Assign Resources

dialogue box will open having all the resource names.
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Figure 31 Assigning Resources through the drop-down list

. T

Me~ | Task Name Duration ~ Wark - Start ~ Finish

4 Construction of Single Storey House Assign Resources X
Received approved Drawings from the Architect
4 Foundation Works
Start of Excavation Work
Laying of Lean

Task: Received approved Drawings from the Architect
| Resource list options

Resources from Project]

Construction of Foundation Resource Name |R/D | units | Cost ~ Assign
5 o |Architect Fee 50.00
4 Construction Works Fackilling Remove
Construction of Walls above the foundation level Ericks -
eplace...
Concreting of Floor Concrete
Fixing of prefabricated roof Concrete Labour Graph
5 Doors
Plastering Warks o T
Fixing of Doors and Windows Electrical Subcontract:
Hel
Painting Works Excavator L
RHacnn v

Finishing work of Roof )
Hold down Ctrl and click to select multiple resources

A3

4 Electrical and Plumbing works

Figure 32 Assigning Resources Dialogue Box

e Or we can directly click on the Resource ribbon shown at the top.
e When the resource tab is open, click on the Assign resources button in the ribbon's
Assignment group, and the dialogue box will open.

e We will use this dialogue box while assigning the resources.

File  Task GOSN Report  Project  View  Help Format Q' Tell me what you want to do
= °® [ ] E e - ®  mm [ Leveling Options
= - =T =
- % Ll =0 %= Clear Leveling
Team Resource Add Information Notes Details | Level  Level Level 5. )
Planner~ Pool= | Resources~ Selection Resource Al il Next Overallocation
View Assignments Insert Properties Level

Figure 33 Assigning Resources through Resources ribbon

e \We want to allocate the excavator to the excavation activities. To do that, we will

find the Excavator from the Assign Resources dialogue box.
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e Select the Excavator and press the assign button.

=g

I v TaskName + Duration ~ Work - Stat
4 Construction of Single Storey House Assign Resources

Received approved Drawings from the Architect
Task: Start of Excavation Work

4 Foundation Works | Resource list options

Start of Excavation Work
Laying of Lean

Construction of Foundation Connlgiin. Ll _|[Wrns I
+ | Excavator 1.00 H

4 Construction Works Architect Fee

Resources from Projectl

Construction of Walls above the foundation level Backfilling
Concreting of Floor Bricks
Fixing of prefabricated roof Concrete
B Concrete Labour
Plastering Works
Doors
Fixing of Doors and Windows bW
Painting Works Electrical Subcontract:

Finishing work of Roof

AAAAANAAA0a0

Hold down Ctrl and click to select multiple re:
4 Electrical and Plumbing works

Figure 34 Resource Assignment Dialogue box

e Asyou can see, the Excavator is assigned to the Excavation work.

Note: We don't need to open and close the assign resources dialogue box while

assigning resources to various activities. It will remain open until we close it.

e Assign resources to Concrete Work
o Assign the concrete labour shown in the assign resources dialogue box to
‘Concreting of Floor’. We will follow the same steps for each task
discussed earlier.
o We assigned two concrete workers for the concreting work. So, we

changed the unit’s value from 1 to 4.

4 Construction of Single Storey House Assign Resources X

Received approved Drawings from the Architect
. dati x Task: Concreting of Floor

Foundation Works | Resource list options
Start of Excavation Work

Laying of Lean Resources from Projectl

. . A Assic
Construction of Foundation Resource Name |RD | units | Cost Assign
B | Concrete Labour 4,00 §720.00
4 Construction Works Architect Fee Remove
Construction of walls above the foundation level Backfilling =
eplace..
Concreting of Floor Bricks
Fixing of prefabricated roof Concrete Graph
5 Doors
Plastering Works e —
Fixing of Doors and Windows Electrical Subcantracts
Hel
Painting Works Excavator Lo
Wacnn v

Finishing work of Roof
Hold down Ctrl and dlick to select multiple resources

A3 3Aq2ara8aaa

4 Electrical and Plumbing works

Figure 35 Assignment of Concrete Labour Resource

e When any resource is assigned to the activity, you can notice a small tick mark
before the Resource Name.
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While Assigning resources, we should remember the maximum units for each Work
Resource. We should not assign the resources more than its maximum amount
mentioned in the resource sheet. If we exceed the maximum number of resources, the

Red Human figure will appear before the Task Name as an indictor.

e We will follow the same steps while assigning the resources to the rest of the

activities.

Assign the Material Resource

We have assigned work resources to our activities. Now we will allocate Material

Resources to our Activities.

¢ Right-click on the activities and select assign Resources from the drop-down list.
e The assign resources dialogue box will open.
e To assign concrete to concreting floor task:
o Select Concreting of Floor from the table and select the concrete from the
assign resources dialogue box.

o Change the concrete units from 1M3 to 100 M3.

4 Construction of Single Storey House
Received approved Drawings from the Architect
B Task: Concreting of Floor
# Foundation Works | Resource list options
Start of Excavation Work
. Resources from Project]
Laying of Lean

Construction of Foundation

[ Concrete Labour 00 ¢

Construction of Walls above the foundation level Architect Fee

Concreting of Floor | Badkfilling
Bricks
Boors

Fixing of prefabricated roof

Plastering Works B

Fixing of Doors and Windows Electrical Subcontract:

Painting Works Excavator

nnnnnn

3
M,
-
=
-
-
-
-
- 4 Construction Works
-
-
-
-
-
-
-

Finishing work of Roof

Hold down Ctrl and click to select multiple re

Figure 36 Assignment of Material Resource

e Assign Bricks for the construction of the wall.
o Select the construction of wall activity from the table and select the Bricks
from the Assign Resources dialogue box.
o Change the Bricks units from 1 to 50.

e Assign Backfilling material
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Costs

o Select the Backfilling activity from the table and select the Backfilling
Material from the Assign Resources dialogue Box.

o Change the backfilling material from 1 to 1000 Tons.

We will follow the same steps for the remaining resources.

We have created the Resources and assigned the resources to our project's

activities. Now, we will learn how to assign a cost to resources.

Open the Resource Sheet.

Right-click on the Gantt Chart shown below the File Tab and select the drop-
down menu's resource sheet.

Let's assume one cubic meter of concrete costs us $30/M3. We will use Std.
Rate column for entering this value. The overtime rate for all the activities is

assumed zero.

Similarly, we enter costs for all the Resources.

I Resource Name ~ Std. Rate ™

~ Type

~ Matenal = nitials * Group ¥ Max.

1 Excavator Work EXC 1 550.00/hr $70.00/hr 50.00 Prorated

2 Concrete Labour Work CON LB 4 520.00/hr $30.00/hr 50.00 Prorated

3 Mason Work MAS 4 $15.00/hr $25.00/hr $0.00 Prorated

4 Roof Labour Work RFLB 3 $30.00/hr $45.00/hr $0.00 Prorated

5 Electrical Work ELT 5 $50.00/hr $60.00/hr $20.00 Prorated
Subcontractor

6 Pluming Work PLU 5 $45.00/hr $55.00/hr $20.00 Prorated
Subcontractor

7 DW Work DW FX 3 $20.00/hr $30.00/hr $0.00 Prorated

8 Painting Work PNT 3 $35.00/hr $45.00/hr $30.00 Prorated
Subcontractor

9 Plastering Sub  Work PLS 4 $25.00/hr $35.00/hr $0.00 Prorated
Contractor

0 Backfilling Material BCKFL $5.00 $0.00 Prorated

n Concrete Material CON $30.00 $0.00 Prorated

12 Bricks Material BCK $450.00 $0.00 Prorated

13 Doors Material DR $200.00 $50.00 Prorated

4 Window Material WD $150.00 $50.00 Prorated

15 prefabricated  Material PrRf $1,000.00 $0.00 Prorated

roof

Figure 37 Costing of Resource

Adding the Cost Resource

Microsoft project has three types of resources, i.e., material, work, and cost. We
have worked on material and work resources. Now, we will discuss the cost
Resource. Some type of projects has a particular type of cost. Our project’s

Architect fee is a cost resource, and we can use this resource as a financial cost
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associated with a project plan task. Cost resource doesn't do any work, and they
have no effect on the scheduling of a task.

Chapter 4

Assigning Baseline to a Project

We have created our project schedule, assigned cost to resources, and then linked
resources with the tasks. These are the preliminary requirements before effective

monitoring of the project as well as for EVM analysis.

Now, we assume our project is just about to start, and we will need to track the
activities; that is, we will need to compare the actual values with our planned

values.

While we enter our actual values into the project schedule, the dates, durations,
week hours, and the project's cost may be changed. If we don't reserve a copy of
our original plan, we will not have any data for comparing values. Therefore, it is
important to have a copy of our project schedule. We will need to copy the dates

and the information about the resources as well as the cost of the tasks.

A baseline provides us a copy of our project plan. It copies the schedule, the
resources, the work hour information and the original cost information. Therefore,

we create the baseline before starting to track our project.

e Let's start and create the project baseline.
e To do that, we will click on the View tab ribbon shown at the top of the screen.
e In the Data group, click on Tables.

e The drop-down list will pop up, select More Tables.
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Figure 38 Assigning Baseline
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Figure 39 Baseline Dialogue box

¢ Now we will select baseline from the dialogue box then click on the apply button.

e The new Baseline table having baseline start, finish, work, and cost columns
respectively will open.

e We haven't created our baseline yet, so we don't have any value inside the fields.

e Let's create the baseline and see what will happen.
Create Baseline

e To create a Baseline, click on the Project tab.

¢ In the Schedule group, we will click on the Set Baseline button
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Figure 40 Create Baseline

Now you can see we can not only create the baseline but also, we can clear any

previously created baselines.

To create a baseline, click on Set Baseline, and the dialogue box will open.

We will select Set Baseline from here. We will choose a baseline.

We want to create the baseline for the entire project. So, we checked it and clicked
OK.

Tracking the Project

We have created our project plan. After that, we have created the Project Baseline of
our Project. Now, we will do tracking of our project. As the project starts, we regularly
check if everything is going okay or not. We will review the dates of the activities as
well as the work hours and their costs. We will need to report the status of tasks and
activities required in achieving the planned results. Tracking the project will be done
according to the requirements of the project. For this example project, we will track
the project weekly.

e Let's click on the Project ribbon shown above.

e Select the Project Information from within the properties field.

e As before, we use this Project Information dialogue box to determine the project
Start Date.

¢ Now, we will focus on the current date and status date fields. When we track the
project using Microsoft Project, we will enter the activities status up to the status

date.
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Figure 41 Current Date and Status Date

By default, the green line represents the current date of the project. As discussed
earlier, Microsoft Project, by default, shows the current date line, so let's hide this
and show the status date line.

Right-click on the Gantt Chart and then choose Gridlines from the drop-down

menu.

Bricks|7],Mason[4] :
oncrete [80],Concrete Labour[4]

Roof Labour(3], Frefabricated roof{1
Plastering Sub Contractor[4]
Winduv;l[1],Doo|s[1],DW[3

MNonwerking Time...
% Progress Lines

Show/Hide Bar Styles » |
Simr AT :

Show Split

Figure 42 Show Status Line

In the ‘line to change’ section, select ‘current date’ before selecting the first blank
option from the drop-down Type list under the ‘normal’ heading. It will hide the
current date line.
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Figure 43 Hide Current Date Line

¢ Now, from the ‘line to the change’ section, select the Status Date. Then, under the

heading ‘Normal’, click on the Type drop-down list and select the line as well as

the Colour.
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Figure 44 Set Status Date Line

e Click the OK button. Now we can see the Status Dateline.

Baseline February 2021 March 2021
Task Name v Dur. v BasclineStart Baseline Finish v Baseline Work » BaselineCost w Add 26 31 05 10 15 20 25 02 O
4 Construction of Single Storey House 33 days 01 February 2021 10 March 2021 1,134 hrs  $53,095.00 L ]
Received approved Drawings from the Architect Odays  01February 2021 01 February 2021 0hrs $5,000.00 01702 :
4 Foundation Works 6Gdays  01February 2021 06 February 2021 135 hrs $4,890.00 —
Start of Excavation Work 3 days 01 February 2021 03 February 2021 27hrs $1,350.00 i, Excavator :
Laying of Lean 1day 04 February 2021 04 February 2021 36 hrs $1,110.00 .lecrete [13].Concrete Labourl _4]
Construction of Foundation 2days 05 February 2021 06 February 2021 72 hrs $2,430.00 [3].Mason[4]
4 Construction Works 23 days 09 February 2021 06 March 2021 576 hrs $21,310.00
Construction of Walls above the foundation level 3days 09 February 2021 11 February 2021 108 hrs $4,770.00 icks[7],Mason[4] :
Concreting of Floor lday 12 February 2021 12 February 2021 36 hrs $3,120.00 LTcre'be [80], Concrete Labour(4]
Fixing of prefabricated roof 3days  17February 2021 19 February 2021 81hrs $3,430.00 Roof Labour[3], Prefabricated roof[1
Plastering Works 3days 20 February 2021 23 February 2021 108 hrs $2,700.00 Plastering Sub Contractor{4]
Fixing of Doors and Windows 4Adays 25 February 2021 01 March 2021 108 hrs $2,610.00 Windov/[1],Doers[1],DW[3
Painting Works adays 02 March 2021 05 March 2021 108 hrs $3,870.00 _lPa ing Subcontractol
Finishing work of Roof 1day 06 March 2021 06 March 2021 27 hrs $810.00 Roof Labour{3]
4 Electrical and Plumbing works 7 days 12 February 2021 19 February 2021 315 hrs $15,275.00 —
Complete Electrical Works 4days 12 February 2021 16 February 2021 180 hrs $9,100.00 i Electrical Subcontractor(5]
Complete Plumbing Works 3days 17 February 2021 19 February 2021 135 hrs $6,175.00 [ Pluming Subcpniractor [5]
4 Backfilling and Landscaping Works. 3 days 08 March 2021 10 March 2021 108 hrs $6,620.00 j
Backfilling and Landscaping Works 3 days 08 March 2021 10 March 2021 108 hrs $6,620.00 Backfilling[1,000],
Finish of Project 0days 10 March 2021 10 March 2021 0hrs 50.00

Figure 45 Showing the Status Yellow Line
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Chapter 5

Why EVM

There are many various advantages associated with Earned Value Management

(EVM)

that help the higher management understand the current performance of

the project. Using EVM, a project's future performance can be predicted by

analyzing the EVM metrices. EVM also helps project managers to take timely

action to avoid any risk associated with project delay or cost overrun. Some of the

crucial

attributes are given below.

EVM gives overall performance of the project in numerical terms. These
numbers help the project manager to take timely action to avoid delay and
disruption in project completion.

Dealing with numbers is more manageable and better than dealing with
dates. Earned value view in Microsoft Project uses numbers rather than
dates.

Project plan monitoring at any level (summary/activity) of a project is simple
using Earned Value Analysis (EVA).

Customer satisfaction is improved because progress is provided to a
customer and sponsor periodically in a status report.

Forecasting the effort and time required to complete the remainder of a
project gives a clear picture of how a project is likely to end (e.g.,
with/without schedule/effort overruns).

Forecasting the efficiency parameters required to complete a project on
time and under budget gives a project manager a heads-up about
conducting team meetings.

Trends in effort/schedule parameters indicate to a project manager if
serious action needs to be taken or if a subtle discussion of the situation in
a team meeting will suffice. Managing trends in variances is another way to

monitor a project and keep it on track.
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e EVA is produced by plotting three performance measures (earned value,

planned value, and actual cost).

EVM in Microsoft Project
EV is a robust feature in Microsoft Project that helps in project tracking and
monitoring in terms of numbers. EVM metrices help project managers to analyze
the current progress of the project, amount spent and how much time and money
we need to complete the project. EVM values provide valuable insight into the

actual situation of the project.

Microsoft Project provides the tools to perform EVM and predict the health of the
project. Microsoft Project enables us to measure planned and actual project
performance and costs by using the EVM tool. In this section, we will briefly discuss
EVM terms like PV, AC, EV, SPI that we will use in Microsoft Project.

Before implementing the EVM, we need to complete the following steps

Work Breakdown Structure
WABS is an important aspect of project planning and monitoring. Ensure that you
create a deliverable oriented WBS so that tracking is easy, and issues may be
resolved quickly. Typically, a deliverable oriented WBS has the project at the top-
most level followed by deliverables or activities. Tasks or activities under WBS
must be logically scheduled/linked, there are no dangling activities (all the activities
have logical predecessor and successors) and the critical path is identifiable. The

next step is to assign the duration to the lowest-level tasks.

Creating Resources
The next step in creating a schedule is setting up the resources used in Microsoft
Project. Work, material, and cost resources for the project are created in the

Resources tab of Microsoft Project.

Assigning Cost to Resources
After creating the resources, the cost is assigned to the various resources created
in the resources sheet. After assigning the cost to resources, we will assign the

resources to the various activities.
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The Baseline of the Project
When the resources are defined and assigned to tasks, we will make a baseline of
the project. This baseline will help to compare the planned and actual/current

progress of the project.

Adjustments in EVM table of Microsoft Project
As discussed earlier, we have set up our project in Microsoft Project. We will now
adjust the EV table because it will help analyze the project performance at one glance.

To do this, we will follow the following steps.

e Before using this table for analysis, we must ensure that we have assigned all our
resources and costs to our project. Secondly, we must ensure we have set our
Project Baseline. Thirdly, we must ensure we have started our project so that we
can add actual data to the project.

¢ We will adjust our Gantt Chart view for EVM analysis.

¢ In Microsoft Project, there are some tables dedicated to EVM.

e Click on the View ribbon and select the Tables from the Data menu.

e A drop-down list will appear; select More Tables from the drop-down list.
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C=br ws| |Action Needed A New.. -
= I Baseline -
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Figure 47 Show Earned Value Table Figure 46 Earned Value Table

e Let's select the Earned Value table.
e There are two percentages in Microsoft Project for tracking the project. The first
one is % complete, and the other one is physical % complete. % complete is about

duration, whereas physical % complete tells how much physical work is done.

35



e If you are not familiar with PV, EV, and AC values, hover your cursor over the EV
filed, and the definition of EV will appear.

e Microsoft Project uses the percentage complete method for EVA by default. To
change this, click File > Options > Advanced > Earned Value Options and change

% complete to physical % complete.

[ oo o s

Customize Ribbon Underline hyperlinks

Quick Access Toolbar Hyperlink color: | 3 = Followed hyperlink color: | £» =

Add-ins

Trust Center Cross project linking options for this project: | K17) Construction of Single Sto...
Show external successors Show 'Links Between Projects’ dialog box on open
Show external predecessors Automatically accept new external data

Earned Value options for this project: | @3 Construction of Single Sto... ~

Default task Earned Value method: % Complete : i

Baseline for Earned Value calculation: | % Complete February 2021) ~
Physical % Complete

Calculation options for this project: | ] Construction of Single Sto... +

Figure 48 Setting Physical % Complete

e Or there is a Shortcut of changing the % complete to Physical % complete.
o Right-click on the PV field/column, and from the drop-down list, select insert
new column.
o Find Earned Value Method from the drop-down list.
o Now Change the percentage complete to Physical Percentage complete
and drag this down for all the activities shown in the figure.

Earned Value Physical % Planned Value - PV Earned Value - EV February 2021 March 2021

Task Name * Method ~ Complete + (BCWS) - (BCWP) ~ AC(ACWP) v 26 31 05 10 15 20 25 02 O7 12 17 22

U 4+ Construction of Single Storey House % Complete 0% $1,350.00 $0.00 $0.00| i

1 Received approved Drawings from the Architect D% $0.00 $0.00 $0.00| 01/02 :

2 4 Foundation Works 9% Complete % $1,350.00 40.00 $0.00 —

3 Start of Excavation Work % $1,350.00 $0.00 $0.00 S Excavator :

4 Laying of Lean % Complete 0% $0.00 $0.00 $0.00) : .lCDncrete [13],Concrete Labour[4]

5 Construction of Foundation % Complete 0% $0.00 $0.00 $0.00 H ricks[3],Mason[4] H

6 4 Construction Works % Complete 0% $0.00 $0.00 $0.00| : t1:I H

7 Canstruction of Walls ahove the foundation level (% Comnlete 0% S0.0n sn.00 sn.00l : = Bricks[71.Mason[4] :

Figure 49 Setting Physical % Complete

o After setting the physical % complete for all the activities, hide Earned Value
Method column.

e We added the columns of physical % complete, baseline start and finish dates,
actual Start, and finish dates in the EV Table before starting the EVA.
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Implementation of EVM in MP
In this section, we will discuss two examples (a) Construction of a Wooden Chair
and (b) Construction of a single-storey house. Both the projects are created in

Microsoft Project (MP). In each example, we have two scenarios.
Scenario 1: Check - Actual Cost Calculated by Project
Scenario 2: Uncheck - Actual Cost Calculated by Project

Example (a) - Actual Cost Calculated by Project

Let's begin with scenario 1 when the AC is Calculated by the project. In this
scenario, we assumed that the project is not affected by ground realities, for

example, currency conversion rates and other adjustments that affect the AC.

To allow Microsoft Project to calculate the AC itself, follow these steps, go to File
=> Options =» Schedule and check the box "Actual costs calculated by Project.”

Calculation options for this project: | @) Construction of Chair +

| Updating Task status updates resource status @
7| Inserted projects are calculated like summary tasks

| Actual costs are always calculated by Project

Default fixed cost accrual: | Prorated ~

Figure 50 Check the Actual Cost Calculated by the project

We have assumed the Construction of a Wooden Chair as a generic project. This
project will help us to understand the EVM in Microsoft Project better. The total
working days for this project are 11 days and the working hours for this project are
117 hrs. We have assumed five resources for this project. The resources are
shown under the Resource Names column in front of each activity. Purchase of
raw material, cutting of wood, finishing of chair, and dispatching of chair falls on
the critical path, whereas task making of chair falls on the non-critical path. If the

activities that fall on the critical path are delayed, then the project will be delayed.
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Task Resource

Mode v Task Name + Duration ~ Work Cost - | Start ~ Finish  ~ Names
- 4 Construction of 11 days 117 hrs $13,500.00 05 Feb 15 Feb 1 1]
Wood Chair
- Purchase of Raw 2 days 18 hrs $10,600.00 05Feb 06 Feb Purchaser, | _Tuuhauﬂ&ud-ﬁm—l(s-l—
Material Wood [500 Kg]
- Cutting of wood 3 days 27 hrs $1,200.00 07 Feb 09 Feb Woodcutter =
- Making of Chair 2 days 18 hrs $800.00 10Feb 11Feb Chair maker _ﬁ::"—;
- Finishing of Chair 3 days 27 hrs $300.00 10Feb 12 Feb Woad finishers _f“wd-liﬂishers
- Dispatching of 3 days 27 hrs $600.00 13 Feb 15 Feb Dispatcher sl Dispatcher
Chair .1
- Finsih of Chair 0 days 0hrs $0.00 15Feb 15 Feb 15402
Construction

Figure 51 Construction of Wooden Chair

e Let's open the EV Table for the Generic example (View =» Tables =» More tables
= Earned Value)

Actual | Baseline  Actual
Stat ~ Finish + Finish + lete v Comple v 5
4 Construction of [05Feb NA 15 Feb X X X .00 $0.00 13,500.00 13,500.00 $0.00
Wood Chair
1 Purchase of Raw 05 Feb NA 06Feb  NA 0% 0% $0.00 $0.00  $0.00 $0.00 $0.00 $10,600.00 $10,600.00 $0.00 =
Material
2 Cuttingofwood 07Feb  NA 09Feb  NA 0% 0% $0.00 $0.00  $0.00 $0.00 S$0.00 $1,200.00 $1,200.00 $0.00 Weed
3 Making of Chair 10 Feb NA 11Feb NA 0% 0% $0.00 $0.00  $0.00 $0.00 $0.00 5800.00  $800.00 $0.00 W
4 Finishing of 10Feb NA 12Feb  NA 0% 0% $0.00 $0.00  $0.00 $0.00 S0.00  $300.00  $300.00 $0.00 inishers
Chair
5 Dispatchingof ~13Feb  NA 15Feb  NA 0% 0% $0.00  $0.00 $0.00 $0.00 S$0.00 $600.00  $600.00 $0.00 sy Dispatd]
= Chair .1
E 6 Finsih of Chair  15Feb NA 15Feb  NA 0% 0% $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 715702
o Construction
=

Figure 52 Earned Value Table

Update 1

Current Date: 8t February
Status Date: 7t February

The generic project starts on 5" February and ends on 15th February. We are
planning to update the project after every three days. In the first update, the

project's current date is 8" February, whereas the status date is 71" February.
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Project Infermation for 'Construction of Chair' X

Statdate; | 05Feo | current date: [ 08 Feb ~|

Schedule from: | Project Start Date | catendar: [ standard -

FTE 8 37 o

Al tasks begin as soan as possible, Eriarity: 500
Enterprise Custom Fields
Department:

Custom Field Name Value

Help Statjstics... Cancel

Figure 53 Project Information for Construction of Wooden Chair 1st Update

In this example, we will add the actual start and finish dates of Purchase of raw
material and cutting of wood activities. We will then manually add the physical %
complete for the purchase of raw material and cutting of wood. We will then update
the project by using the update project dialogue box, as shown in the below figure.
After clicking the OK button, Microsoft Project calculates the % complete of

purchase of raw material and cutting of wood.

.| Update Project bd

* | @pdate work as complete throughs 07 Feb ~
(®) Set 0% - 100% complete

(O set 0% or 1008 complete only

« | O Reschedule uncompleted work to start after: 07 Feb

For: (@) Entire praject () Selected tasks

Figure 54 Update Project

Analysis of Earned Value Table
We can see the EV table in the below figure. We will discuss each column of the

EV table one by one. EV table metrics help the project manager see the project's
current performance and take corrective action if necessary for timely project

completion.
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File  Task Resource  Report [WIGRSMM View  Help Format Q  Tell mewhat you want to do

™ = = Status Date: [2]07/02/21 ABC
B e S (DR
ite ct
Subproject | 4 iy Add-ins Project  Custom Links Betwesn WBS  Change Calculate  Set Move RS Spelling
Information Fields  Projects - Working Time | Project Baseline - Project
Insert Add-ins Properties Schedule Status Proofing
Actual  Baseline  Actual  Physic o Planned Earned  AC February 2021
+~ Stat ~ Finish ~ Finish v~ % - Comyw Value-PV - Value- v (acwp) » SV -+ CV - EAC + BAC =+ VAC + SPI+ CPI+ 31 03 06 09 12 15 18
L + Construction of [05Feb  05Feb 15Feb NA 24%  23% $1,000  $840 $1,000  -5160 -$160 $4,167 $3,500 -$667 0.84 0.84  ——|
Wood Chair :
1 Purchaseof  05Feb 05Feb 06Feb 06Feb 100%  100% $600 $600. $600 s0 s0 $600 $600 S0 1 1 —rPurchaser
Raw Material :
2 Cutting of 07Feb  07Feb 09Feb NA 20% 33% $400 $240 $400 -$160  -$160 $2,000 $1,200 -$800 0.6 0.6 :
wood
Making of 10 Feb NA 11Feb NA 0% 0% S0 s0 S0 s0 $0 $800 $800 S0 0 0 : Chair maker
Chair
4 Finishingof 10 Feb NA 12Feb  NA 0% 0% S0 S0 S0 S0 S0 $300 $300 S0 0 0 : pod finish
Chair
= 5 Dispatchingof 13 Feb NA 15Feb  NA 0% 0% $0 $0 50 $0 ] $600 $600 50 0 0 : ity Dispatcl|
§ Chair : .1
O 5 Finsih of Chair 15Feb  NA 15Feb  NA 0% 0% 30 50 30 50 50 30 50 50 0 0 H T 15/02
E Construction :

Figure 55 Earned Value table after 1st update

Baseline / Actual Start and Finish dates

The baseline takes a snapshot of all the project activities and helps in project
monitoring and reporting. When we track the project, we enter the actual start and
finish dates of the project activities. While tracking, it is important to enter each
task’s actual data so we can compare the actual and planned performance of the

project.
% Complete

Purchase of raw material: For % complete, we update the project up to the status
date, after entering the actual start and finish dates. Microsoft Project
automatically calculates the % complete from the actual start and finish dates.
Purchase of raw material under the % complete column is 100% complete.

Cutting of wood: For % complete, we update the project up to the status date, after
entering the actual start and finish dates. Microsoft Project calculates cutting of
wood under the % complete column is 33% complete up to the status date.

Physical % Complete

Purchase of raw material: For physical % complete, we assumed that purchase of

raw material is 100% physically complete up to the status date.
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Cutting of wood: For physical % complete, we assumed that cutting of wood is 20%
physically complete up to the status date. We are lagging in this activity by 13%.

Its means that if the corrective measure is not taken, our project will be delayed.

Planned Value
PV refers to the total cost that should have incurred up to now, looking at the tasks
that should have been completed by today, and valued at the original budget. You
would say: “According to the project schedule, we should have completed THESE
tasks. The value of these tasks in original valuation amounts to $X in planned

value”.

At any point in time, planned value (PV) defines the work that should have been

accomplished. The PV is pinned with the baseline start and finish dates.

Purchase of raw material: The actual start and finish date of purchase of raw
material is the same as baseline start and finish dates. It means that project
performance is on track. Purchase of raw material was two days long activity,
having a PV equal to $10600.

Cutting of wood: The actual start of cutting of wood is the same as the baseline
start date. PV calculated by Microsoft Project is $400, so we can interpret from the

given information that the cutting of wood's PV is $400/day.

Earned Value (EV)

Earned Value (EV) is the value of the work that has been effectively completed so
far, using your initial cost estimations as valuation factor and not the AC. In simple
terms: EV is the money you should have spent for the work that was actually done.

EV has pinned with physical % complete.

Purchase of raw material: We assume that up to the status date purchase of raw
material is 100% complete. We entered 100% under the physical % complete
column, and the Microsoft project will automatically calculate the EV. EV calculated

by the Microsoft project is $10600 up to the status date.
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Cutting of wood: We assume that cutting of Wood B is 20% complete up to the
status date. We entered 20% under the physical % complete column, and the
Microsoft project will automatically calculate the EV. The Microsoft Project's EV is
$240 ($1200*.20) up to the Status Date. The physical % complete is 13% less than
the planned EV, which means we are lagging behind the physical progress, and

the project can be delayed.

Actual Cost (AC)
The amount of costs effectively incurred up until now.

Purchase of Raw Material: We assumed that the project is on track in terms of time
and cost, so the AC computed by Microsoft project is $10600.

Cutting of wood: We assumed that the project is on track in terms of time and cost

up to the status date, so the AC computed by Microsoft project is $400.

Schedule Variance (SV)
How far ahead or behind is the project? The SV is calculated as the difference
between Earned Value and Planned Value, meaning SV = EV — PV. SV keeps
your project on schedule and helps us to complete our project on time. SV lets us

know if we are ahead of schedule or behind schedule in dollar terms.

Purchase of raw material: Schedule variance for the purchase of raw material is $0.
$0 represents that planned cost and EV are the same up to the status date so, the
difference is zero dollars.

Cutting of wood: Schedule variance for the cutting of wood is -$160. -$160 is the
difference between the planned cost ($400) and EV ($240) up to the status date.

The negative sign represents that we are behind schedule in terms of dollars.

Cost Variance (CV)
Looking at the project right now, how far under or over budget is it? The Cost
variance is calculated as CV = EV — AC. CV is a measure of a project's cost
performance and deals with the project's cost baseline. CV gives information on

whether we are over or under budget, in dollar terms.
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Purchase of raw material: Cost variance for the purchase of raw material is $0. $0
represents that AC and EV are the same up to the status date so, the difference is

zero dollars. It means we are under budget.

Cutting of wood: Schedule variance for the cutting of wood is -$160. -$160 is the
difference between the AC ($400) and EV ($240) up to the status date. It means
we are over budget.

Estimate at Completion (EAC)
The amount of money necessary to complete the budget, factoring in money you
have spent un until now. In other words: How much money is required to complete
the project. These metrics help us to understand whether we can complete our

project within the approved budget or not.

Purchase of raw material: EAC for the purchase of raw material is

$10600. Microsoft project uses this formula for the computation of | Baseline Cost X

EAC. It means consider
the Baseline Cost up
(ACWP + (Baseline Cost X— BCWP)) / (EV/AC) to the Status Date.

= (10600+(10600-10600))/ (10600/10600)
= $10600.

Cutting of wood: EAC for the cutting of wood is $2000. We will use the same
formula as mentioned above for the EAC calculation. By looking at the EAC
metrics, we can say that we are over budget. We need an additional budget to

compete for this activity.

Baseline Cost (BAC)
This cost field is generated when we save the baseline or the total approved

budget. It shows how much budget is required to complete this activity.
Purchase of raw material: BAC for the purchase of raw material is $10600.

Cutting of wood: BAC for the cutting of wood is $1200.
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Variance at Completion (VAC)
The predicted final cost variance (CV), assuming the project continues with the
same pace and quality it has shown so far. VAC is a projection of the budget
surplus or deficit. It is expressed as the difference between the BAC to the EAC. If
the VAC is a positive integer, it means that the project is under budget. If the result

is negative, then it means that the project will be over budget.

Purchase of raw material: VAC for the purchase of raw material is $0. It shows we

are under budget.

Cutting of wood: VAC for the cutting of #wood is -$800. It means we are over

budget we need additional resources to complete the task.

Schedule Performance Index (SPI)
How far ahead or behind schedule is the project, expressed as a ratio of the overall
project duration. Formula: SPI = EV / PV. An SPI of less than 1 indicates your
project is behind schedule, whereas a value greater than 1 means you are ahead
of schedule.

Purchase of raw material: SPI for the purchase of raw material is 1. It shows that

the project is on track.

Cutting of wood: SPI for the cutting of wood is 0.6. It means that we are lagging

behind the planned schedule performance.

Cost Performance Index (CPI)
How far above or below schedule the project is in comparison with the total
approved project budget. CPI = EV / AC.

Purchase of raw material: CPI for the purchase of raw material is 1. It shows that

the project is under budget.

Cutting of wood: CPI for the cutting of wood is 0.6. It means that the project is over
budget.
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Earned Value Graph for 15t update
In this section, we will look toward the graphical representation of our project. To see

the visual presentation of EV, PV and AC follow the following steps.

e Click on Reports, shown at the top
e Select the Visual Reports from the Reports group
e Select the Earned Value Over Time Report

e Click View, an excel file will open. In the excel file, we can see the Earned Value

Over Time graph

File  Task Resource [GEELMN Project  View  Help Format Q  Tell me what you want to do

R A |

Compare | Mew Dashboards Resources Costs InProgress Getting Custom Recent
Projects | Reportr = - - - Started~ -
Export

Project View Reports

Baseline Actual

Visusl Reports - Create Report X February 2021

~ Stat v Start v BAC + VAC + SPI+ CPl~ A 31 03 06 09 12 15 18

4 Construction of |05 Feb ARG $3,500 -$667 0.84 0.34 [ —

Wood Chair Show report templates created in: 7] Microsoft Excel  [/] Microsoft Visio :

Purchaseof 05 Feb |05 Feb Task Summary  Resource Summary  Assignment Summary 500 0 1 1 Purchaser

Raw Material All Task Usage Resource Usage Assignment Usage :

Cutting of 07Feb  07Feb 5 Baseline Cost Report (Hepen et $1,200 3800 06 0.6

wood EI Baseline Work Report Edit Template.. 1 H
Making of 10 Feb NA | Budget Cost Report $800 S0 0 [] Chaii make

Chair 7 Budget Work Report Manage Template... :
07 Cash Flow Report + Lo

inishi = sample ;
Finishingof ~ 10Feb  NA & Eamed Value Over Time Rej $300 0 0 0 sod fini

Chair " Resource Cost Summary Report :
Dispatching of 13 Feb NA B Resource Remaining Work Report 3500 S0 0 0 L Dispal

ﬂ

Figure 56 Earned Value Over Time

From the first update, we can see the following graph of EV. According to this graph,
our EV is less than PV and AC. It means we are lagging behind schedule as well as the

cost. PV is equal to AC in the 15t update; that is why we cannot see the PV.
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Earned Value Over Time Report

Earned Value Planned Value e AC

Figure 57 Earned Value Over Time Graph
Update 2

Current Date: 11th February

Status Date: 10th February

The ‘Construction of a Wooden Chair’ project was updated until 7" February. In

the second update, the project's current date was 11" February, whereas the
status date was 10" February.

Project Information for 'Construction of Chair 2nd update’ x

Start date: | current ate: [ 11Feb v]
Finish date: 15 Feb Status date: 10 Feb v

Schedule from: | Project Start Date | calendar. [ standard

All tasks begin as soon as possible. Priority: 500
Enterprise Custom Fields

Department:

Custom Field Name Value

p | [ . conce

Figure 58 Project Information for Construction of Wood Chair 2nd Update

We will now add the actual start and finish dates of cutting of wood, making of
chair, and finishing of chair activities. After entering the actual dates for cutting of

wood, making of chair, and finishing of chair, we will manually add the physical %
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complete for cutting of wood, making of chair, and finishing of chair. We will then
update the project by using the update project dialogue box, as shown in the below
figure. After clicking the OK button, Microsoft Project calculates the % complete of
cutting of wood, making of chair, and finishing of chair activities. After entering all

of the data up to status date, we will update the project up to the status date.

ile as! Project i " g a
+ 5 - = s = Status Date: [ 10/02/21 ABC
B | oensm #® 0 ==
Subproject | 4 iy Add-ins Project Custom LinksBetween WBS  Change Calculate St Move Spelling
Information Fields  Projects = Working Time | Project Baseline - Project
Insert Add-ins Properties Schedule Status Proofing o~

Physic Planned Earned

Baseline  Actual  Baselint  Actual % % Value - PV Value-  ac February 2021
Task Name v Stat v Strt v Finsh v Finish + Comp+ Comjw (BCWS) » EV o (acwp) + sv + OV » EAC v BAC + VAC v SPlv CPl~ , 31 03 06 09 12 15 18

4 Construction of [05 Feb 05 Feb NA 59%  54% $2,300 $2,058 $2,300  -$241 -$241 $3,910 $3,500 -$410 0.9 0.9
Wood Chair B
1 Purchaseof 05Feb  0SFeb 06Feb 06Feb 100%  100% $600 $600 $600 $0 S0 $600 $600 0 1 1 _Iﬂuwmw :
Raw Material
z Cutting of 07Feb  07Feb 09Feb 09Feb 100%  100% $1,200 $L,200  $1,200 $0 $0 $1,200  $1,200 0 1 1 —
wood :
Making of Chait 10Feb  10Feb 1l1Feb NA 20%  50% $400 $160 $400 -$240  -5240  $2,000 $800 -51,200 0.4 0.4 s Chajr maker
4 Finishing of Ch: 10 Feb 10Feb 12Feb NA 33% 33% $100 $99 $100 -$1 -$1 $303 $300 -$3 093 099 = J'W jod finis|
5 Dispatchingof 13Feb  NA 1SFeb  NA 0% 0% $0 $0 S0 $0 S0 $500 $600 00 0 g Dispat|
= Chair .l
°§‘ 6 Finsih of Chair 15Feb  NA 15Feb  NA 0% 0% 30 30 50 30 50 30 30 30 0 0 T 15/02
1) Construction :

Figure 59 Earned Value Table from 2nd Update

2nd Update - SPI and CPI
We can see that the SPI and CPI value for making of chair is 0.4. It means that the

making of chair actvity is behind scheduled performance and over budget.

Whereas the finishing of chair, SPI, and CPI value is 0.99. It is nearly equal to 1,
which means the finishing of chair activity performance is on track and under
budget.

Update 3
Current Date: 12th February

Status Date: 11th February

The ‘Construction of Wooden Chair’ project was updated until 10" February. In the
third update, the project's current date is 12" February, whereas the status date is
11™ February.
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Praject Information for ‘Construction of Chair 3rd update’ ®
Start date: ] Current date: [ 12 Feb ~]
Einish date: 15 Feb Status date: 11 Feb ~

Schedule from: | Project Start Date ~| calendar: [ standard -]

All tasks begin as soon as possible, Priority: 500
Enterprise Custom Fields
Department:

Custom Field Name

p | [ . conce

Figure 60 Project Information for Construction of Wooden Chair for 3rd update

We will now add the actual start and finish dates of the making of the chair and
finishing of chair activities. It was planned to complete the finishing chair activity
on February 11th, but due to the finishing material not being available, the activity
is delayed for one day and will restart on February 11th. After entering the actual
dates for the making of chair activity, we will manually add it's physical % complete.
Then, we will update the project up to the status date.

So due to this delay event, we will check the "Reschedule uncompleted work to
start after 11 Feb" rather than selecting "Update work as complete through:" Click
the OK button to update the schedule.

11Feb

| wimie

For: (®) Entire project () Selected tasks

Figure 61 Reschedule the uncompleted work

After clicking the OK button, we can see the split in the Gantt chart during finishing
chair work. The split in the Gantt chart shows the non-working period.
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File  Task Resource [GETTMN Project  View  Help Format Q  Tellme what you want to do

ERN A AN S EN T AN
Compare | New Dashboards Resources Costs In Progress Getting Custom Recent | Visual
Projects | Report~ - - - - Started~ Reports
Project View Reparts Export ~
Physic Planned Earned
Baseline  Actual  Baseline  Actual % % Value - PV Value-  ac February 2021
- Stat - Stat v Finish » Finish » Comp+ Com= (BCWS) = BV . (acwe) » sv v CV = EAC v BAC ~ VAC v SPIv CPlv 31 03 06 09 12 15 18
LU + Construction of [05Feb  05Feb 15Feb NA 7%  62% $2,800 $2,699 §2,700  -$101  -$1 $3,501 $3,500 -$1 0.96 1 | ——
Wood Chair
1 Purchaseof 05Feb  0S5Feb 06Feb O06Feb 100%  100% $600 $600 $600 50 50 3600 $600 0 1 1 -Ilude :
Raw Material :
2 Cutting of 07 Feb 07Feb 09Feb 09Feb 100%  100% 51,200 $1,200 $1,200 30 $0 51,200  $1,200 50 1 1 i Woodcutt
wood :
Making of 10 Feb 10Feb 11Feb 11Feb 100%  100% 3800 3800 5800 30 $0 $800 $800 50 1 1 - Chair inaker
Chair H
4 Finishingof ~ 10Feb  10Feb 12Feb NA 3% 33% $200 $99 $100 -$101  -$1 $303 $300 -$3 043 099 T Wpiod fini
- Chair :
°<‘ El Dispatchingof 13 Feb NA 15Feb  NA 0% 0% $0 30 S0 30 $0 $600 $600 S0 0 0 — Dispal
5 Chair l
E 6 Finsih of Chair 15 Feb NA 15Feb  NA 0% 0% $0 $0 50 $0 $0 S0 S0 30 0 ] 4 16/0]
é Construction :

Figure 62 Earned Value Table from 3rd Update

3rd Update - SPI and CPI
We can see that the SPI and CPI value for the making of chair activity is 1. This

means that the activity’s performance is on track and is under budget.

Whereas the task finishing of chair has an SPI and CPI value is 0.49 and 0.99,
respectively. This SPI value indicates that the project is behind schedule, and the
CPI value suggests the task is performing under budget. The same result can be

seen in the earned value overtime report graphs.

Earned Value Over Time Report

Earned Value Planned Value e AC

Figure 63 Earned Value Over Time Graph
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Example (a) — Uncheck Actual Cost Calculated by Project

Let's begin with scenario 2, when we uncheck the actual cost calculated by the
project. In this scenario, we assumed that the project is affected by ground
realities, for example, currency conversion rates and other adjustments that affect
the AC.

To stop Microsoft Project from calculating the AC itself, follow these steps: Select
File =» Options =» Schedule and uncheck the box "Actual costs are always

calculated by Project.”

Calculation options for this project: | 2] Construction of Chair ~

Figure 64 Uncheck Actual Cost Calculated by Project

By unchecking this box it means we will now have to manually enter the cost
incurred during the project's execution. So, in our first update, the project progress
remains the same as mentioned above. In other words, we are not changing the

actual project cost in the first update.

We have assumed the construction of a wooden chair as a generic project. This
project will help us to understand the EVM in Microsoft Project better. The total
working days for this project are 11 days and the working hours for this project are
117 hrs. We have assumed five resources for this project. The resources are
shown under the column ‘Resource Names’ within the corresponding task name’s
row. The tasks purchase of raw material, cutting of wood, finishing of chair, and
dispatching of chair fall within the critical path, whereas the making of chair activity

falls on the non-critical path.

50



Task

Mode v Task Name + Duration ~ Work Cost - | Start ~  Finish
- 4 Construction of 11 days 117 hrs $13,500.00 05 Feb 15 Feb 1 1]
Wood Chair
- Purchase of Raw 2 days 18 hrs $10,600.00 05Feb 06 Feb Purchaser, | _Tuuhauﬂ&ud-ﬁm—l(s-l—
Material Wood [500 Kg]
- Cutting of wood 3 days 27 hrs $1,200.00 07 Feb 09 Feb Woodcutter =
- Making of Chair 2 days 18 hrs $800.00 10Feb 11Feb Chair maker _ﬁ::"—;
- Finishing of Chair 3 days 27 hrs $300.00 10Feb 12 Feb Woad finishers _f“wd-liﬂishers
- Dispatching of 3 days 27 hrs $600.00 13 Feb 15 Feb Dispatcher sl Dispatcher
Chair .1
- Finsih of Chair 0 days 0hrs $0.00 15Feb 15 Feb 15402
Construction

Figure 65 Construction of Wooden Chair

e Let's open the Earned Value Table for the generic example (View = Tables =

More tables = Earned Value)

Actual Baseline  Actual
Stat « Finish « Finish +

4 Construction of |05 Feb $0.00 $0.00 $0.0013,500.0013,500.00 $000 f
Wood Chair
1 Purchase of Raw 05Feb  NA 06Feb  NA 0% 0% $0.00  $0.00 $0.00 $0.00 $0.00 $10,600.00 $10,600.00 $0.00 Wﬂ—
Material
2 Cuttingof wood 07Feb  NA 03Feb  NA 0% 0% $0.00  $0.00 $0.00 $0.00 $0.00 $1,200.00 $1,200.00 $0.00
3 Making of Chair 10 Feb NA 11Feb NA 0% 0% $0.00 $0.00  $0.00 $0.00 $0.00 5800.00  $800.00 $0.00 W
4 Finishing of 10Feb  NA 12Feb  NA 0% 0% $0.00 S$0.00 $0.00 $0.00 $0.00 $300.00  $300.00 $0.00 —f‘lﬂm‘-ﬂ"ishﬁ'rs
Chair
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= Chair :1
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Figure 66 Earned Value Table
Update 1
Current Date: 8™ February
Status Date: 7t February

The generic project starts on 5" February and ends on 15" February. We are
planning to update the project after every three days. In the first update, the
project's current date will be 8" February, whereas the status date will be 7t

February.
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Project Infermation for 'Construction of Chair' X

Statdate; | 05Feo | current date: [ 08 Feb ~|

Finish date: 15 Feb Status date: | D7 Feb v

Schedule from: | Project Start Date | catendar: [ standard ~]

Al tasks begin as soan as possible, Eriarity: 500

Enterprise Custom Fields

FTE 8 37 o

Department:

Custom Field Name Value

Help Statjstics... Cancel

Figure 67 Project Information for Construction of Wooden Chair 1st Update
In this example, we will show three steps used to update.

e Entering the actual start and finish dates of the activities purchase of raw
material and cutting of wood.
e Enter the AC manually.

e Update Project

In this example, we will add the actual start and finish dates of purchase of raw
material and cutting of wood activities. We will then manually add the physical %
complete for the purchase of raw material and cutting of wood tasks. We will now
update the project using the Update Project dialogue box, as shown in figure 71.
After clicking the OK button, Microsoft Project calculates the % complete of tasks
purchase of raw material and cutting of wood. After entering the data, we can see
the EV and PV values, but the AC column will remain empty. This is because we

have decided to fill the AC column manually up to the status date.
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Figure 68 Entering Actual Data for 1st update

To manually enter the AC, we will click on the View tab shown at the top of the screen.

e Select ‘Tables’ from the data group.
e Select ‘More Tables’ from the drop-down list.

e Select the ‘Earned value Cost Indicators’ from the dialogue box, as shown in

figure 69.

lal More Tables X

7| 1ables: @ Task () Resource

Figure 69 More Tables for Entering Actual Cost

5| [Action Heeded ~ Hew...
Baseline
Constraint Dates
Cost il
Delay
Copy...

= K

Entry

Earned Value
Earned Value Cost Indicators

Earned Value Schedule Indicators

Organizer... | by

Export
= |H: link v
yperlint E
Apply Cancel 5
310Feb  NA 11Feb |NA 0% 0%

In figure 70, we have entered the AC incurred during the execution of the project.
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Figure 70 Entering Actual Cost for 1st update

After completing the steps mentioned above, we will update the project up to the
status date. To update the task, we will click on the update status button, and then
a dialogue box will appear. Then, we will click on the OK button.

.| Update Project %
* | @Update work as complete through: 07 Feb ~

(®) Set 0% - 1005 complete
() et 056 or 1008 complete only
+| O Reschedule uncompleted work to start after: 07 Feb

For: (@) Entire project () Selected tasks

Help Cancel

Figure 71 Update Project

After clicking OK, the Earned Value table will be updated up to the status date.
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Figure 72 Earned Value Table from 1st update

Analysis of Earned Value Table
We can see the EV table in the above figure. We will discuss each column of the
EV table one by one. EV table matrices help the project manager see the project's
current performance and take corrective action if necessary for timely completion
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of the project. The result of this EV table is the same as discussed earlier in

scenario 1.

1st Update - SPI and CPI
‘Purchase of Raw Material’: SPI and CPI for this task are 1. It shows that the project

is on track and under budget.

‘Cutting of Wood’: SPI and CPI for this task are 0.6. This means that we are lagging

behind the planned schedule performance and are over budget.
Update 2
Current Date: 11th February
Status Date: 10th February

The ‘Construction of a Wooden Chair’ project was updated until 7" February. In
the second update, the project's current date is 11" February, whereas it's status
date will be 10™ February.

Project Information for 'Construction of Chair 2nd update’ x

Start date: | current date: [ 11Feb ]
Einish date: 15 Feb Status date: | 10 Feb v

Scnedule from: | Project Start Date | calendar. | standard “]

Al tasks begin as 500n as possible, Priority: 500
Enterprise Custom Fields
Department:

Help Statistics... Cancel

Figure 73 Project Information for Construction of Wooden Chair 2nd
Update

Again, we will follow these three steps to update Project:

e Entering the actual start and finish dates of the purchasing of raw materials
and cutting of wood tasks.
e Enter the AC manually.

e Update Project.

55



We will now add the actual start and finish dates of the tasks cutting of wood,
making of chair, and finishing of chair. After entering the actual dates for these
tasks, we will manually add the physical % complete for each. We will then update
Project using the ‘Update Project’ dialogue box. After clicking the OK button,
Microsoft Project calculates the % complete of each task. After entering all of the

data up to status date, we will update Project up to the status date.
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Figure 74 Entering Data for 2nd update

In figure 75, we have entered the AC incurred during the execution of the project.
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Figure 75 Entering Actual Cost for 2nd update

After completing the steps mentioned above, we will update the project up to the
status date, and EV table will be updated up to the status date.
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Figure 76 Earned Value table from 2nd Update

2nd Update - SPI and CPI
We can see that the SPI and CPI value for Making of Chair is 0.4. This means that
the ‘Making of Chair’ task is lagging in schedule performance and is over budget.

Whereas the ‘Finishing of Chair’ tasks SPI and CPI value is 0.99. It is nearly equal

to 1, which means the task performance is on track and under budget.

Update 3
Current Date: 12th February

Status Date: 11th February

The ‘Construction of a Wooden Chair’ project was updated until 10" February. In
the third update, the project's current date will be 12" February, whereas the status
date will be 11™" February.
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Project Information for 'Construction of Chair 3rd update’ X
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Figure 77 Project Information for Construction of Wooden Chair for 3rd update

We will add the actual start and finish dates of making the chair and finishing the
chair. The finishing chair task is delayed due to the lack of available finishing
material. The finishing activity is delayed for one day and will restart on 11"
February. After entering the actual dates for the making the chair task, we will

manually add the physical % complete for the task.

We will add the AC incurred for the making of the chair and finishing of the chair
activities. The AC incurred for the making of the chair is $1000 which is $200 higher
than the planned AC of this activity. The AC incurred up to the status date for the
finishing of the chair is $300 which is also $200 higher than the planned AC of the
finishing of the chair activity. The increase in cost is due to the delay in receiving

materials which caused a delayed task start date.
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Figure 78 Entering Cost for 3rd update

Now we update Project up to the status date. So due to this delay event, we will

check the "Reschedule uncompleted work to start after 11" Feb" instead of using
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"Update the work completed through." Click the OK button to update the schedule
up to the status date.

1| Update Project x|

1 () update work as complete througn: 11Feb ,‘

3 Set 084 - 100% complete

1 Set 0% omplete only |
(®) Reschedule uncompleted work to start after: v

For: (®) Entire projed () Selected tasks

Help Cancel

Figure 79 Reschedule the Uncompleted Work

After clicking the OK button, we can see the split in the Gantt chart for the activity
‘finishing of chair’ as shown in figure 81. The split in the Gantt chart shows the non-

working period.

Analysis of Earned Value Table

We can see the EV table in the below figure. We will discuss each column of the

EV table one by one.
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Figure 80 Earned Value table after 3rd update

Baseline / Actual Start and Finish dates

Baseline/Actual Start: Making of Chair Baseline and Actual Start remains the

same.

Baseline/Actual Finish: Making of Chair Baseline and Actual finish remains the

same.

Baseline/Actual Start: Finishing of Chair Baseline and Actual Start remains the

same.

59



Baseline/Actual Finish: Finishing of Chair Baseline and Actual is changed due to

non-availability of the material. So, the Finishing of the Chair is delayed by a day.

% Complete
Making of Chair: For % complete, we update the project up to the status date, after
entering the actual start and finish dates. Microsoft Project automatically
calculates the % complete from the actual start and finish dates. The task making

of chair under the ‘% complete’ column is 100% complete.

Finishing of Chair: For % complete, we update the project up to the status date
without entering the actual finish date because the activity is delayed for one day.
We can see a gap in the Gantt chart for the finishing chair task which represents
the non-working period. Microsoft Project calculates the task’s % complete under

the ‘% complete’ column which remained 33% complete up to the status ate.

Physical % Complete

Making of Chair: For physical % complete, we assumed the task is 100% physically
complete up to the status date.

Finishing of Chair: For physical % complete, we assumed the task is 33%
physically complete up to the status date. We are lagging behind in this activity by
13%. This means that if the corrective measure is not taken, our project will be

delayed.

Planned Value
Making of Chair: The actual start and finish date of the task are the same as

Baseline start and finish dates. The PV for the activity up to the status date is $800.

Finishing of Chair: The actual start of the task is the same as Baseline start,
however the actual finish date is not the same as the Baseline finish date. PV

calculated by Microsoft Project is $200, up to the status date.
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Earned Value (EV)

Making of Chair: We assume that up to the status date, this task is 100% complete.
We entered 100% under the ‘physical % complete’ column. EV calculated by the
Microsoft Project is $800 up to the status date.

Finishing of Chair: This task is 33% complete up to the status date. We entered
33% under the ‘physical % complete’ column. The Microsoft Project's EV is $99
($300*.33) up to the status date. The physical % complete is 33% less than the
planned EV because of a delay (33% for each day). It means we are lagging behind

the physical progress, and the project can be delayed.

Actual Cost (ACWP)
Making of Chair: We assumed that the activity is on track in terms of time. The AC
incurred for the task is $1000. An increase of $200 in AC is due to the delayed

event.

Finishing of Chair: We assumed that the activity is delayed for one day. So, the
activity cost is increased up to the status date. AC incurred for the task is $300. An

increase in AC is because of the delayed event.

Schedule Variance (SV)
Making of Chair: Schedule variance for this task is $0. $0 represents that planned

cost and EV are the same up to the status date so, the difference is zero dollars.

Finishing of Chair: Schedule variance for this task is -$101. -$101 is the difference
between the planned cost ($200) and EV ($99) up to the status date. The negative
sign represents that we are behind schedule in terms of dollars.

Cost Variance (CV)
Making of Chair: Cost variance for this task is -$200. -$200 represents that AC and
EV are not the same up to the status date. It means we are over budget because

of the delayed event.
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Finishing of Chair: Cost variance for this task is -$201. -$201 is the difference
between the AC ($300) and EV ($99) up to the status date. It means we are over
budget.

Estimate at Completion (EAC)
Making of Chair: EAC for this task is $1000. It means we require $200 in additional

funds to complete this activity.

Finishing of Chair: EAC for this task is $909. By looking at the EAC metrics, we can
say that we are over budget. We require an additional budget of $609 to complete

this activity.

Baseline Cost (BAC)
This cost field is generated when we save the baseline. This shows how much

budget is required in order to complete the activity.
Making of Chair: BAC for this activity is $800.
Finishing of Chair: BAC for this activity is $300.

Variance at Completion (VAC)
Making of Chair: VAC for this activity is -$200. It shows that we are over budget.

Finishing of Chair: VAC for this activity is -$609. This means we are over budget

and we need additional funds/resources in order to complete the task.

Schedule Performance Index (SPI)
Making of Chair: SPI for this task is 1. This shows that the project is on track.

Finishing of Chair: SPI for this task is 0.49. This means that we are lagging behind

the planned schedule performance.

Cost Performance Index (CPI)
Making of Chair: CPI for this task is 0.8. It shows that the project is over budget.

Finishing of Chair: CPI for this task is 0.33. It means that the project is significantly

over budget.
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Earned Value Graph for 3'9 update
In this section, we will look toward the graphical representation of our project to

see the visual presentation of EV, PV and AC.

From the first update, we can see the following graph of EV. According to this
graph, our AC>PV> EV. It means the AC of the project is high in comparison to the
planned cost. Secondly, we can see we are lagging behind the schedule
performance as EV is less than PV.

Earned Value Over Time Report

Earned Value Planned Value e AC

Figure 81 Earned Value Over Time Graph 3rd Update

We completed both the scenarios for the ‘Construction of Wooden Chair’ project.
In each scenario, we analysed the EVM matrices. These matrices help us to
analyse the performance of the project up to the status date.

Now we will discuss our second example that is the construction of a single storey
house. This example is also created in Microsoft Project. In each instance, we have

two scenarios.
Scenario 1: Check - Actual Cost Calculated by Project

Scenario 2: Uncheck - Actual Cost Calculated by Project
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Example (b) - Actual Cost Calculated by Project
Let's begin with scenario 1 when the actual cost is calculated by Project. In this
scenario, we assumed that the project is not affected by ground realities, for

example, currency conversion rates and other adjustments that affect the AC.

To allow Microsoft Project to calculate the AC itself, following these steps, Go to
File = Options = Schedule and check the box "Actual costs are always calculated

by Project".

Calculation options for this project: @ Construction of Chair ~

Figure 82 Check the Actual Cost Calculated by the project

We have assumed the construction of a single storey house. All the project detalil
related to the construction of the single storey house is discussed in detail in the

previous chapters. In this section, we will conduct the EVM analysis.
Update 1
Current Date: 8™ February
Status Date: 7t February

The construction of a single storey house on 15t February and will be complete on
10t March. In the first update, the project's current date is 8" February, whereas

the status date is 71" February.
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Project Information for ‘Canstruction of Single Storey House' X

Start date: [o1Fen | current cate: [0z Feb ~]

Finish date: 10 Mar Status date: | p7 Feb ~

Schedule from: | Project Start Date | calendar [ Guide calendar -]

All tasks begin as soon as possible. Priority: 500
Enterprise Custom Fields
Department:

Custom Field Name Value

e [ s Concel

Figure 83 Project Information for Construction of Single Storey House 1st Update

In this example, we will add the actual start and finish dates of the following project tasks:
received approved drawings from the architect, start the excavation work, laying of lean,
and construction of the foundation activities. We will then manually input the physical %
complete for the same activities. At this point, we will update the project using the ‘Update
Project’ dialogue box, as shown in the below figure. After clicking the OK button, Microsoft
Project calculates the % complete of the above-stated activities.

.| Update Project X%

* | @iUpdate work a5 complete throughs 07 Feb v
(®) Set 0% - 100% complete
() Set 03¢ or 1005 complete only

+ | O Reschedule uncompleted work to start after: 07 Feb

For: (@) Entire project () Selected tasks

Help Cancel

Figure 84 Update Project

Analysis of Earned Value Table
We can see the EV table in the below figure. EV table matrices help the project
manager know the project's current performance and take corrective action if

necessary to complete the project in a timely manner.
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File  Task Resource  Report [ISTSS View  Help Format @ Tell me what you want to do

1 % Get Addins ﬁ @ EI\ % Status Date: 07/07421 ABC
Subroject | Sy My Add-ins ~ Project  Custom Links Between WBS  Change Calculate  Set  Move B Updote Prject Spelling
Information Fields  Projects *  Working Time | Project Baseline~ Project
Insert Add-ins Properties Schedule Status Proofing ~
Physi Planned Eamned
Actual Baselic  Actual % % Velue-PV  Value-EV  AC atr1, 2021
Task Name Stat v Finish v Finish v Comjv Comp~ (BCWS) + (BCWP) ~+ (ACW~ SV~ CV v EAC v BAC ~ VAC + SPlv CPl ~ Jan Feb
Ul < Construction of Single[01Feb 01Feb 10 Mar NA 19% 17% $4,890.00 $9,890.00 ,890.00 50.00 $0.00 53,095.00 53,095.00 $0.00 1 1 =
Storey House
1 Received approved 01Feb  0lFeb 01Feb O0lFeb 100% 100% $0.00  $5,000.003,000.00 $0.00 $0.00 $5,000.00 $5,000.00 $000 0 0 01702
Drawings from the
Architect
2 4 Foundation Works ~ 01Feb  01Feb 06Feb 06Feb  100% 100% $4,890.00  $4,890.00 1,890.00 $0.00 $0.00 $4,890.00 %4,890.00 $0.00 1 1 l
3 Start of Excavation 01Feb  01Feb 03Feb 03Feb 100% 100% $1,350.00  $1,350.00,350.00 $0.00 $0.00 $1,350.00 $1,350.00 5000 1 1 Excavator
Work .1
_ 4 Laying of Lean 04Feb  04Feb 04Feb O04Feb 100% 100% $1,110.00  $1,110.00 ,110.00 $0.00 $0.00 $1,110.00 $1,110.00 5000 1 1 qmncrﬂe |
Z s Constructionof ~ 05Feb  05Feb 06Feb O06Feb  100% 100% $2,430.00  $2,430.00 ,430.00 $0.00 $0.00 $2,430.00 $2,430.00 $0.00 1 1 ¥ Bricks[3],
5 Foundation
E & 4 Construction Works  09Feb  NA 06 Mar NA 0% 0% $0.00 $0.00  $0.00 $0.00  $0.00 $21,310.00 $21,310.00 5000 0 0 —f
5 7 Construction of 09Feb  NA 11Feb NA 0% 0% $0.00 $0.00 $0.00 $0.00 50.00 34,770.00 $4,770.00 $0.00 ] 0 |, Bricks[i
Walls above the
foundation level
8 Concretingof Floor 12Feb  NA 12Feb NA 0% 0% $0.00 $0.00  $0.00 $0.00 $0.00 $3,120.00 $3,120.00 s0.00 0 0 ‘:foncre
9 Fixing of 17Feb  NA 19Feb NA 0% 0% $0.00 $0.00  $0.00 $0.00 $0.00 $3,430.00 $3,430.00 $0.00 0 0 Roof
prefabricated roof -l
10 Plastering Works ~ 20Feb  NA 23Feb NA 0% 0% $0.00 $0.00  $0.00 $0.00 $0.00 $2,700.00 $2,700.00 $0.00 0 0 .lPla‘
n Fixingof Doorsand 25Feb  NA 01Mar NA 0% 0% $0.00 $0.00  $0.00 $0.00 $0.00 $2,610.00 $2,610.00 s0.00 0 0 v
Windows -l
12 PaintingWorks ~ 02Mar  NA 05Mar  NA 0% 0% $0.00 $0.00  $0.00 $0.00 $0.00 $3,870.00 $3,870.00 $0.00 0 0 B
13 Finishing work of  08Mar ~ NA 06Mar  NA 0% 0% $0.00 $0.00  $0.00 $0.00 $0.00  $810.00  $810.00 $0.00 0 0 H
Roof

Figure 85 Earned Value table after 15t Update
1st Update - SPI and CPI

We can see that the SPI and CPI value for the tasks, received approved drawings
from the architect, start of excavation work, laying of lean, and construction of

foundation, is 1. It means that the stated activities are not lagging behind the time
and budget.

Update 2

Current Date: 21st February
Status Date: 20th February

The ‘Construction of Single Storey House’ project was updated until 7" February.
In the second update, the project's current date is 215t February, whereas the
status date is 20" February.
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E Start date: [o1Feb ~| current date: [ 21 Feb ~]

I Project Information for 'Construction of Chair 1st Update’ X
1

Einish date: 10 Mar Status date: | PO Feb ~|8,

Schedule from: | Project Start Date | calendar: [ Guide Calendar ]

Al tasks begin as soon as possible. Priority: 500
Enterprise Custom Fields
o Department: 7]

Custom Field Name Value

Help Statistics... Cancel | B
3

Figure 86 Project Information for Construction of Single Storey House 2nd Update

We will now add the actual start and finish dates of the task’s construction of walls
above the foundation level and concreting of the floor. The fixing of the
prefabricated roof is delayed, so; we did not enter the actual finish date of this
activity. After entering the actual dates for construction of walls above the
foundation level, concreting of the floor, and fixing of the prefabricated roof, we
manually add the physical % complete for these tasks. We will then update the
project by checking the "Reschedule uncompleted work to start after 20" Feb"
option. After the update, Microsoft Project calculates the % complete for the tasks.

b 1% 100% SILOOL 55,000,000 GU0.00. SO0 S0L.0U
Update Project X

| © Undate work as complete through: 20 Feb o

00

after. | ERIEES ~
00

b| For: (@) Entire project () Selected tasks 00

Help 70

b 100% loo% | sa7monl fa7700nLzoon Soonl dnon

Figure 87 ‘Reschedule uncompleted work to start after’ Option.
Analysis of Earned Value Table
We can see the EV table in the below figure. EV table matrices help the project
manager know the project's current performance and take corrective action if

necessary to complete the project in a timely manner.
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File  Task Resource  Report [LIGES

Format

@  Tell me what you want to do

i B Get Addins @ @ @ % Status Date: zwmw ABC
Subproject | oy Add-ins ~ Project  Custom Links Between WBS  Change Colculate  Set Move ) pdte Project Spelling
Information Fields  Projects *  Working Time | Project Baseline~ Project
Insert Add-ins Properties Schedule Status Proofing ~
Physi Planned Earned
Baselini  Actual Baselir  Actual % Value-PV  Value-EV  AC 2021 Ma
Task Name v Stat v Stat  + Finish v Finish + Comj~ Comp (BCWS) ~+ (BCWP) ~ (ACWy SV ~+ CV + EAC ~ BAC + VAC =+ SPI~ CPl » 10 15 20 25 O
4 Construction of Single |01 Feb 01Feb 10 Mar NA 39% 37% $32,385.00 $20,524.00 ,175.70 ,861.00 i651.70 55,323.94 53,095.00 $2,228.94 048 096 |
Storey House
Received approved  01Feb  01Feb 0l1Feb 0lFeb 100% 100% $0.00  §$5,000.005,000.00 $0.00 $0.00 $5,000.00 S$5,000.00 $0.00 0 0
Drawings from the
Architect
4 Foundation Works ~ 01Feb  01Feb 06Feb 06Feb  100% 100% $4,890.00  5$4,890.00 L,890.00 $0.00 50.00 $4,890.00 $4,890.00 $0.00 1 1
Start of Excavation UlFeb  01Feb 03Feb 03Feb  100% 100% $1,350.00  $1,350.00 ,350.00 $0.00 $0.00 $1,350.00 $1,350.00 $0.00 1 1 fjvator
Work
- Laying of Lean 04Feb  04Feb 04Feb 04Feb  100% 100% $1,110.00  $1,110.00 ,110.00 $0.00 $0.00 $1,110.00 $1,110.00 $0.00 1 1 [ferete [13],Concrete Lz
% Construction of 05Feb  05Feb O6Feb 06Feb  100%  100% $2,430.00  $2,430.00%,430.00 $0.00 $0.00 $2,430.00 $2,430.00 $0.00 1 1 [ficks[31,Mzson[400%]
E Foundation
E 4 Construction Works 09Feb 09 Feb 06 Mar NA 50%  37% $12,220.00  $10,634.00 ,285.70 1,586.00 $651.70 $22,615.97 $21,310.00 -$1,305.97 0.87  0.94
é Construction of 09Feb  09Feb 11Feb 1lFeb  100% 100% $4,770.00  $4,770.00 ,770.00 $0.00 $0.00 $4,770.00 $4,770.00 $0.00 1 1 [ Bricke[¥ 40
Walls above the J
foundation level
Concreting of Floor 12Feb 12 Feb 12Feb 12Feb  100% 100% $3,120.00  $3,120.00},120.00 50.00 50.00 $53,120.00 $3,120.00 $0.00 1 1 r&'pcrﬂe [80].Con
Fixing of 17Feb  17Feb 19Feb  NA 80%  99% $3,430.00  $2,744.00 3,395.70 $686.00 $651.70 $4,244.63 $3,430.00 -$814.63 0.8 0.1 . | Roof Lab
prefabricated roof
PlasteringWorks 20Feb  NA 23Feb  NA 0% 0% $900.00 $0.00  $0.00 $500.00 $0.00 $2,700.00 $2,700.00 $0.00 0 0 P flaﬂe
Fixing of Doorsand 25Feb  NA 01Mar  NA 0% 0% $0.00 $0.00 $0.00 $0.00 $0.00 $2,610.00 $2,610.00 $0.00 O 0 |
Windows l
Painting Works ~ 02Mar  NA 05Mar  NA 0% 0% 50.00 $0.00 $0.00 $0.00 50.00 $3,870.00 $3,870.00 5000 O 0 =
Finishingwork of 06 Mar  NA 06 Mar  NA 0% 0% $0.00 $0.00 $0.00 $0.00 $0.00 $810.00  $810.00 $0.00 0 0
Roof
.. _ L__ =

Ready W%, New Tasks : Auto Scheduled

Figure 88 EVM results after the 2"d update

2nd Update - SPI and CPI
Construction of walls above the foundation level, concreting of the floor: SPI and

CPI Value for stated tasks are 1. This means that the activities are not lagging

behind the time and budget.

Fixing of the prefabricated roof: SPI and CPI Value for this task are 1. It means

that the activity is lagging behind the time and budget.

Earned Value Graph for 39 update

In this section, we will look toward the graphical representation of our project to

see the visual presentation of EV, PV and AC.

From the first update, we can see the following graph of EV. According to this

graph, our PV>AC>EV. It means the PV of the project is high in comparison to EV

and AC. Secondly, we can see we are lagging behind the schedule performance
as the EV is less than PV.
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Earned Value Over Time Report

Earned Value Planned Value e AC

Figure 89 Earned Value Over Time Graph 2nd Update

69



