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OUTLINE

Aug. 4. 2005

Introduction to Project Management
Project Management Concepts & Terminology
Project Life Cycle Phases

Planning

Estimating

Scheduling

Resource Levelling

Meeting deadlines

Cash Flow Planning
Microsoft Project Software
EasyPlan Software
Hands-on case studies

Aug. 5. 2005

Managing linear & repetitive infrastructure projects
EasyPlan Exercises
Project Control & Delay Analysis
Progress recording
Earned-value analysis
Optimization of corrective actions
Critical chain concept for project control
Basics of delay analysis
Hand-on case study
Advanced IT Tools & Techniques
Simulation
Enterprise resource planning (ERP)
Web Collaboration
Hand-held devices
4-D visualization
GIS
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Guest Account at UW

Login in to the Nexus domain: User name =

Password =

All Files you need for the workshops are included in the

directory “EasyPlan” on the N: drive of your UW machine.

Software Setup at Your Personal PC

L] Activate Excel

1 Change macro security level to low (Tools — Macro — Security)
L] Unselect having Excel help to appear on Excel start

L] Close Excel

L1 Activate Microsoft Project

[1 Change macro security level to low (Tools — Macro — Security)

L] Unselect having the help to appear on Microsoft Project start

© N o g s~ w D PE

[] Close Microsoft Project

Downloading EasyPlan:

9. [ Goto Dr. Hegazy’s web site: www.civil.uwaterloo.ca/tarek

10.J Goto My Free Educational Software

11.01 Push the link to www.opteaml.com, then Products, EasyPlan, Downloads.

12.[1 Download the educational version of EasyPlan.

13.0] If the downloaded file has “.ex_* extension, change it to “.exe”.

Setup:

14.01 Expand the software to a separate directory.
15.[1 Go to the “Setup” subdirectory and activate the “Setup.bat” file.
16.[1 Access EasyPlan’s directory and click on EasyPlan.xls
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ction to Project Management

University of

Waterloo

o
The POWE!

of .
project
Management

Tarek Hegazy, Ph.D. P.Eng.

Why Projects Fail
y

g «
£/

AN

N

"

1003 Survey:
r 203 interviews
» Project Failures.
» Missed Deadlines {57 %}
» Exceed Budget (5%}
» Poor Commuonication {(57%;}
« Do not meet Reguirements (37%}

* Main Success Criteria:
« Meet Milestones (52%6}
= Maintain Quality (3%} \
v Meet the Sudget (31%} :

vl

@ Pk Bagary = wewrm. il uwab o, ca sk

! What is a Project

A Mission to Create a Unigue Product or Service

Nature of Increasing
Projects Challenges

- Rlslng costs

- Glohal market

- New advances

- Increasing regulatlons

- Lack of skilled resources
- Demands for efflclency

- Unlgque

- Temporarg/annual

- Constralned by time/cost
- Involves varlous
stakeholders

T By = s il uwatarkos, ca fmrak e

! What is a Project

Time

Money Scope

The Triple Constraints

@ Pk Bagary = wewrm. il uwab o, ca sk

! What is Project Management

Application of Knowledge, Skills, Tools, &
Techniqties to project activities to meet
project reqeiirements. This is accomplishied
through the application & integration of:

Initiatel Plan | Execute| Controll Close |

G sk Eg iy = wew ol uwatarios. o ek

Project Management Processes

.

£ Execute
z l)- Y
= rocess
< :
?T Initiate ,i fan Close
El l Jrocess Control  \Process
2 prucc Pro
] . 0Cess
ST . Finish
Time
Initiate | Plan | Execute | Control | Close |

% rarsk gy = wewr il i, o

! Project Management Potential
I

Infivence of stakeholders

Cost of changes

Project Time ——

G sk ey = wew ol uwatarios. ou ek

! Immediate Benefits
|
-

Batter Utilization of Resources

Cost & Time Savings

More Planning & Execution
Speedy Corrective Actions
Meet Sirategic & Tactical Objectives

Communication w Staikeholders

% rars gy = wewr il i, o ek
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! Planning ! Planning

Task 1 Task § ¥ Task 7

W Task 3

Initiate| Execute| Control| CIosel

- Breakdown of work required e anng i G 7
. . A | Froars Ste

- Esnma:e: of cos_rs fhuman and material) % =z = Bar Chart

- Scheaduiing actions to ba undartaken | —

- Resource Allocation | BN
] reva
S o
(8] weies 2
B e

3 Tarsh By = e . uwatarion. o sk i 3 Tarsh Huam v = oo . uwmtnrion. o fmrsk 18

! Planning

e

R asource Allocation

;*’E ""! ta, allocate ”Z-Qv - Teamwork & Motivation
stait) among tasks and - Progress Meetings
projects with minimum . .

impact on time & cost - Timely Reporting

! Control ! Control

Initiate] Plan |Execute|

Close |

= Timely reporting to trustees and other
stakeholders

- Control system and associated corrective actions

- Checkpoints and milestones

- _ Another Example

9t Py = s il urwmtarks, ca ek 9 T Py = s il i, ca farsk =

! Closing ! Conclusion

lnltiatel Plan | Executel Cory

&Verify all deliveries are complete Commitment to PI'OJ ect
JND outstanding issues remain Management is Key To Success

Lessons are documented

maintenance personnel are assigned and

...familiar with the product release
JOngoing user support is in place

Formal acceptance of the product by the

...sponsor, client, or customer

9t Py = s il urwmtarks, ca ek 9 T Py = s il v, ca Sk el
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Project Management Concepts and Terminolog

Project Life Cycle Phases

Owner, CM
A/E, CM, Owner
- Need ' Bidders
- Feasibility | - Conceptual Design Prepare Bid Proposal + Baselines Owner, CM
- Project - Owner Approval ! ' Contractor
Definition ' - Soil Reports ! - Collect data (site, quantities, specs, . - Evaluate : O & M Staff
- Owner 1 - Preliminary Design |  resources, tasks, etc) i Bids and - Start Construction ! !
Approval i - Detailed Design - Planning Select i - Detailed planning, ' -0&M '
- Quantities ' - Time & Cost Estimation ' General ! estimating & resource | - Demolition !
' - Work Documents ! - Scheduling i Contractor | management . atend of i
| - Select Project | - Resource Management: Adjustments | - Schedule Updating service life
i Contract Strategy for Resource Constraints & Deadline ' - Progress Evaluation ! '
' - Bidding Strategy & Markup Estimation ' - Time, Cost, & Quality ! '
' ! - Cash flow analysis ! , Control | |
| i - Submit Bid i 1 - Commissioning
CONCEPT | DESIGN | BIDDING | CONSTRUCTION | o0&M |
Planning
Work Breakdown Structure?
No. - Predecessors Successors
ACvity 1°57 155 [ p3 [ st [s2 [ 53
Bl— D ; AN B B b Bl el
| [ | |
3 C el B B R R B
5 E Sl B BT I B
Ck—{E}—] s | F |- |
F 8 H e B B B B
9 | Ll B Bl B B
10 J Ll B Bl B B
11 K el B B R R B
12 L = e e e | e | -
FS=3
SS=3
Estimating
Bid Price
Resources?

Production rates?

Profit
Risk Contingency

Indirect Cost

Direct Cost
I
Labor I |
_ Equipment Project General
Duration? Crews Overhead Overhead
Material
Sub-Contractors
Cost ? Duration = Q ; Cost =D . $/day

P.F

Projacs International www.ProjacsTraining.com

Notes © Dr. Tarek Hegazy — www.civil.uwaterloo.ca/tarek




Scheduling

Activity
A BT Early Bar
Chart
B k= A
C E 2| .
Activity Float?
D E | Critical Activities?
E & Critical Path?
| | | | | | | | | | | | |
Activity
A EEEEE Late Bar
B % = Chart
C E 7
D E % |
E E
[ [ [ [ [ [ [ [ [ [ [ [ [
Activity
2 2 2 Labor amount / day
A .
= 5 1 Using Bar
B i . Chart to
A Accumulate
C e . Resources
3 3 3 3 3 3
D E | and
1 1 1 1 1
E
E Show Planned
versus Actual
Schedule
Total labors
6
Profile of the labor
resource demand
4
3
2
1
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Resource Leveling

R | start Delay
2 A /1
Shifting activities within their floats 1 B =
to improve resource profiles i g L
[ ]
2 E ———]

Resource Profile
Limited Resources

Shifting activities even beyond their floats to avoid overlapping

R
2 Y.\ E—
Limit =2/ day 2 B —
1 C  E—
1 D [ ]
2 E ——]
R Start Delay
2 A /1
2 B
1 C
1 D
2 E

Meeting Deadline

Using faster more expensive methods of construction
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Cash-Flow Planning

How Much is the total How to arrange for
monthly cost? financing?

Cumulative
% of work 100
completed 85
50
| Time %
25 50 75 100
S-Curve: Calculated based on the Bar Chart.
Retainage
-
Cost
%
Expense
Profie
How to improve cash flow: \
Credit from suppliers; \
Subcontracting; neome
Mobilization payment; Profie
Better scheduling
I. I } | } } Month
Cash out-of-flow
—
Cost
% /
Mobilization
Payment |_| | |
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Example Project: PR 7

The activities of a small project are shown in the following table.

Estimate no. 1 Estimate no. 2 Estimate no. 3
Activity | Dependents Description

Dur. (d) Cost ($) Dur. (d) Cost ($) Dur. (d) Cost ($)
1 - Excavation 2 2,000 | - | - 1 3,000
2 1 Foundation 2 2,000 | - | ----- 1 3,000
3 2 Joining Wall 1 1,000 |  —-——— | e | eeem | eeee
4 3 House Walls 4 4,000 3 3,000 2 5,000
5 4 House Roof 3 3,000 2 5000 | - | @----
6 - Select Finishes 1 1,000 | = | e | eeem | e
7 5,6 Interior Finishes 3 3,000 2 4,000 | - | @ -----
8 7,12 Clean Up 1 1,000 |  —-——= | e | eeem | aeees
9 -—- Fab. Garage Doors 6 6,000 4 10,000 2 12,000
10 3 Garage Walls 3 3,000 2 5,000 | - | @ -----
11 10 Garage Roof 2 2,000 1 3,000 | - | e
12 9,11 Garage Doors 2 2,000 | ——m—= | e | eem | s

Project Constraints:

- Deadline is 14 days; Indirect cost = $300/day; Penalty = $5,000/day; and Bonus = $1000/day.
- Each activity uses 2 labors (L5) daily; and Resource limit is 4 L5 resources per day.
- A reporting period is 3 days; interest rate is 1% / period; Markup is 10%; & owner retention is 5%.

Requirements:

Enter the project data into EasyPlan. Determine the optimum execution plan that meets both the
deadline and resource limits, with minimum cost. Use the Online Tutorial feature, load project 7, then
Check your solution using the On-Line solution Checker.

Save the baseline plan and save your file. View the various reports. Examine the effect of mobilization
payment on Cash Flow. Try unbalancing your bid and its effect on cash flow.

During actual progress, the following events were encountered during the first 12 days:

e Day 1: excavation progressed as planned and no other work was done.

¢ Day 2: the contractor encountered unexpected rock (an owner-related problem). Accordingly,
Excavation was stopped until a new machine is procured. No other work was done on day 2.

e Days 3 and 4: the new excavation equipment did not arrive yet. No other work was done.

Day 5: the new excavation equipment started working and all remaining excavation work was

completed that day. No other work done.

Days 6 and 7: Foundation work was started and completed.

Day 8: work on the Joining Wall was started and completed.

On each of days 9 & 10: 25% of the House Walls and 25% of the Garage Walls were completed.

Day 11: both the owner and contractor caused the House Walls activity to stop. Also, the contractor

did not have resources to work on the Garage Walls.

e Day 12: the problem due to both the owner and the contractor still caused the House Walls activity
to stop. The contractor also still had a resource problem and could not proceed on the Garage Walls.
On the same day, the owner wanted to take some time to change his selection of the interior
finishes. In addition, the Fabrication of the Garage Doors activity is 17% done.

e Actual costs to day 12 are assumed to be $5,000 for each of the started activities.

a) What is your optimum corrective action plan? Plot the project S-Curve and Earned-Value curve.
b) Print the payment schedule, Cash Flow chart, resource histograms, & the as-built schedule.
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Using Microsoft Project

Wiew Insert Format | Tools Project Window Help

. . . . | | &2 Y| $ BY speling.. FoEgp@aEcl Q@as @y
O Log into your computer and Activate Microsoft Project. W AutoCorrect, . = ”;‘_ = A‘I\Tasyé | -
. . . | Waorkgroup 3
[ Browse the various features of Microsoft Project Links Setween Projects. . o g TR o
a Taszk Name £ 2
e O T[T [FIs]sm]T WwlT[F[S]|=]
hange Working Time...
| Resources 3
Let’s now use Microsoft Project and try to see if it has || Resource Leveling...
- Tracking 3
all the features we need to plan our project. |
Bl Macro 3
| Organizer. .
Setup | Customize »
Once a new file is open, use the "Tools-Options" || :

menu item to start setting up the Microsoft Project

Calculation Spelling ‘workgroup Save ]
SOﬂware ) Yiew General Edit Calendar Schedule
schedule options For Microsoft Project
R ™ show scheduling messages
Setu p Defau It Optlo ns Show assignment units as a: |Decimal j
With the "Schedule" tab, adjust default options as Stheduling options For Projact1’
shown. Im PO rtant ones are: Plew basks: |Start On Project Start Date j
) Duration is entered in: |Days j
- Scheduling from start date;
Work is entered in: |H0Uf5 j

- Duration entered in days _ :
- Default task type is "Fixed Duration” Default task type: [t e I

. Fixed Duration
™ Mew tasks are effort driven Fixed Linits

Click the Set as Default" button, then "OK". P&”@”ki”serte‘j°rmmdtF"‘e‘jwmk
Split in-progress tasks

[¥ Tasks will always honor their conskraink dakes
[¥ show that kasks have estimated durations

[V Mew tasks have estimated durations Set as Default

1[I AUQE. EE] ?g_?o aa Iane 29 a9 Sep 5,'99
Setup Working Times [[FIETATTWITIFIS[SIM  Timescale. . F 15 [S[m]T W]

w

Use the right mouse button on the

calendar and select "Change Working Fori  [Standard (Project Calendar) =
Time". Then, as shown, select the August 1999 a| [Forsslecteddates ——————— e

Th " Use default

€ Monwarking kime Mew. .. |

Saturday and Sunday columns and specify mlT W
them as "Working Time". This gives us a

[ 5]
w
=
4]

- - g 10 [ 11 12 14 _I o
7-day working week. You may also specify e ogtes... |
any day as off or change the work hours 18 |17 |15 |13 Eo To:
on any day Then, click "OK". 5 | 24 | 25 | 76 | |8:DDP'M |12:DDPM
| |1:uu P |5:DDPM
a3
L [
Aug 15,169 AuY 22,99 | £ 29.'99 | Sen 5.'99 Sep 12, '99
E S|M\TW|T|F\S SJM!T\W|T|F F|W\T|F|S S|M|T|

Setup Time Scale Tie=ee s \ Morworking Time ]

Major scale
Use the fig ht mouse button on the Units: Months *|  Label: 1, 2,3, 4, ... (From Start) j W Use Fiscal fear
calendar and select "Time Scale". -

. . Count: |1 - align: Left - ¥ Tick lines

Set the major scale units as — - =
months labeled as shown. Also, Minor scals
set the Minor scale units as days Units:  |Dawvs ~| Label: 1,2, 3,4, ... (Fram Start) j W Use Fiscal Year
labeled as shown. Caunk: [1 = Align:  [center - ¥ Tick lines

General

Size: 65 :‘ £ ¥ Srale separator
Freyiew
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Setup the Layout

Use the "Eormat-Layout"” menu option to select how the bar

chart will look like.

Input Project Activities

Links

e &
Bars
Date Format: | 13 j
Bar height: 12 -

™ always roll up Gantt bars

r
W Round bars to whale days
W Show bar splits

Okher
¥ show drawings

Taszk Mame Duration
=
1 Excawvation 2 days
To input the activities of the project, let's enter their : o 2o
names one-by-one in the Sheet with their durations in | ¢ | rousewais 4 days
S House Roof 3 days
the two columns shown. e T
r Interior Finizhes Sdays
- - - - g Clean Up 1 day
Specifying Relationships 8 | Fab. Garage Doors 5 days
10 Carage Walls 3 days
) ) ) 11 Garage Roof 2 days
There are several ways to specify the relationships 12 | Garage Doors 2 day=
among the tasks
.. . Task Mame Durstion Start Predecessars 2
Move the divider bar until you see the y I\W\J 2134035 67
"Predecessors" column. Then type the row 1 Excavation oy Fii172604 ]
numbers of the predecessors separated by 2| Foundion Ty Son 1112804
commas and hit the ENTER key. A 3| Jaiing Vsl Ty Frit2804
relationship will be inserted (arrow) and 4 | HoussWals ddays Frif10804 Mon 112804
task 2 is made to follow task 1, as shown.
. Task Dependency HE I
If you double click the mouse on the
relationship arrow, a window for specifying rrem: ¢
the relationship type and lag time appears. Te: D p I
. . — | 5katt-ko-5tatd
Another way is to drag from the middle of a | Firshto-Fiish (FF)
task into another task, and a relationship v | [ o] conel | Stat-to-Finish ()
will be inserted and predecessor ID is
written into the "Predecessors" column.
The Schedule - :
Task Mame Duration Start Finish Predecessors 2
1 [ 2345 6 [7 [6 9 [10[n [12]15][14]15 16 [17
. . 1 Excavation Ddays  Fri11/28i04 Sat 1102704 g g g g g g
Once relatlonShlpS are 2 Founcation 2days Sun11/2804 Mon 11/29:04 1 : :
entered and chart is 3| Joining Wl Toay) TellOOS Tweltdomdz | T T
- 4 House Walls ddays Wed 1204 Sat 12404 3
formatted USIng 5 House Root Jdays Suni12E04 Tue 12704 4
"Format- B | Select Finishes ey Fri11/2804  Fritd0604
Ganttchartwizard" 7 Interior Finishes Jdays Wed 12804 Frif20004 56
_— = F] Clean Up 1day| Sat12/1104  Sat121104 712
the fOIIOWIng SChedUIe g Fah. Garage Doors Gdays Fri11/26804 Ved 121104
of 16 days will result. 10| Garage Wals Jdays| Wed 12404 Fri12304 3 :
1 Garage Roof Jdays| Sat124m4 Sundzmmeto | T e T
12 Garage Doors 2days Mon12804  Tue 12704 914

It is now possible to view many of the software’'s

option to show all schedule data, as shown here.

preset tables. Use the "View-Table-Schedule™ menu
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Viewing the Project Network

Now, you may view the
project network. Notice that
critical activities have bold
borders. To specify what
data to view in the box of
each task use "Format-Box
Styles" menu option.
Experiment with this option.

B

A

I 1=

(BT
i

[ 1

Specifying Resources

Now, let’s view the

L3

€ |Resource hlame

Tyhe
Wiark

Material Label | Infisls

O, Rate
$0.00mr

Group Max. Units | Std. Rate

L $0.00r

Costllse  Accrue &t |B:

$0.00 Prorsted | S

resource sheet and
specify the resource

categories and maximum available

amount. Specify our (2 of L5).

Assign Resources to Tasks

From the Gantt chart, select each

activity, push on the toolbar

button shown and type the units

as shown, then hit the "Assign"
button and continue to next

activity, and so on. Once finished,
you will notice that project duration is still 16 days.

Resource Graph

With resources and their limits specified, let's view the "Resource
Graph'". Notice the over-allocation in L5, indicating the need to
perform resource allocation calculations to resolve this problem.

deraz

Task Mame

tion
Founcation
Joining Yl
Haouse Wallz
House Roof
Select Finishes
Interior Finishes
Clean Up
Fab. Garage Doors
Garage Walls
Garage Roof
Garage Doors

Duration Assign Resources

Resources from:  'Project1’

Ol 2| 2
2 Mame Units
L5 El

I
Address, .,
Cancel
Help

After viewing, return to the Gantt chart.

Resource-Leveling Options

Now, use the "Tools-Resource Leveling" option.

Experiments:

Select the "Level only within available slack”

Duration after leveling is:

UnSelect the "Level only within available slack”

Duration after leveling is:

Change available L5 resources to 3, then

Duration after leveling is:

Comments on Microsoft Project:

Resource Leveling

rLeveling calculations
i Automatic

Hour by Hour
£+ Manual
Look For overallocations on & |Day by Day - basis | Wweek by ek

Maonth by Morkh

_Lewveling range For M3kill1"
( i+ ) evel entire project

i Lewvel From: |Mar 15 'I
To |Apr15 'l

- Resalving overallocations

Leveling order: I Only -

I LeMel only within available slack
I Levgling can adjust individual assignments on a task

™ Leykling can create splits in remaining work,

, Standard ‘

Priorit

Clear Leveling. .. I

@al Noh Cancel |

Costs? Deadline? Penalty? Incentive? Cash flow? Productivity Factors? Optimization?
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EasyPlan

Unique Features:
1. Organized storage of your resources
3 riee| Resource Bank

Click on each figure or button to edit resources

Lahaur

o
p_——
— Enuipment

Form crews, & store pre-defined hourly rates.

J 4

Matetials Subcontracto.r's

Crews

3. Powerful cost optimization

Schedule Optimization x|

Optimization and Fine-Tuning.

— Optimization:
Best when applied periodically (2.9., bi-weekley) to
provide corrective actions if actual progress deviates.

Select the ¥ Mee
bESt v Satisfy Resource Limits
combination < W Mirimize Dally Variabiity in Resokce Demand
of
construction Optimization Cvcles:l 100

options for all

Activity Delay is Limited to (days):l 5

activities, to
meet project
constraints.

— Price Unbalancing:
Meeded before bidding to minimize interest charges.

™ Mirimize Cash Flow & Interest Charges!

Cancel Proceed

5. Competitor analysis & markup estimation

2. Not one ... but three estimates / activity

ctivity| Deseriotion Mors> Firmjﬁstimate SecumﬁEstimate Third Esﬁ?nale
Cost] Duri Cost2 Dur2 Costd Our

1 Ercavation 42,000 2.0 |$2.000 20 J$3.000 10

2 Foundation 42,000 2.0 |$2.000 20 J$3.000 10

& Joiring 'wall 41,000 10 J#1.000 10 1000 10

4 Haize alls 44,000 4.0 |$3.000 3.0 |$5.000 2.0

3 options: from Cheap & Slow to Fast & Expensive

4. Ccash flow analysis & indirect costs

$35,000
$30,000 /_:
$20,000 / /
$15,000 / /_{
$10,000 / /_’
$5,000 // I_/
w0 / . Larelst OverdraﬁlNeeded = $1I4,515.2

i] 5 10 15 a0 pid}

6. Price unbalancing & fine-tuning

/\
Cost Estimate: 1,600,000.00 ost = . =
> $1.6 ¢ Select competitors: Red = Completed; Blue = Rer
Project Type: Building = djust.
No. of Bidders: 6 Cormnpetitor 1] Comeany & = Activity|  Description (% 1 3 3 4 5
" Competitor 2| companyB = " E 7 50 - - T
E $70,000.000 CDmpEtltDr 3| company s = HCavation .k
T senfonum Competitar 4] <ompanye = 2 Foundation | |
8 $50,000.000 - .
¥ smama B Competitor 5| Sempany® = 3 Jaining W all i)
§ oo Competitor B] ¢ompanyc =
& $30,000000 §--- - = 4 House 'Walls -5.0
Competitar 7 =
$20,000.000 Competitar 8 = & |House Roof
$10,000.000 —
o Sompetitor 8 = 6 Select Finishes
© titor 10 - P
omperer =1 7 Interior Finishes
Competitor 11 =
Pessimistic Madel —— Optirnistic Madel Competitor 12 =l g Clean Up
_Legend | Competitor 13 = 9 |Fab.Garage Doors
Competitor 14 =
" = 10 Giarage Walls
_— . Competitor 15 =
Pessimistic Markup is = % 1l Garags Rocl
Optimistic Markup is = =¥} k3
B B 12 Garage Doors

7. Extensive reports eyl ity Rogon
Sum of TatalCost @:>
Descriotion w|Contr. ltem | Contr. Qu w|tem Uni |ContlC »|Tatal " Payment Report
Clean Up temf 1.00 unit §,0000 |§,000
Excavation teri 1.00 unit §20000 |§2000 acheduls
Fat. Garage Daors [ftemd 100 it [460000 |00 | | e GoshPlow Chart:
Foundation item? 1.00 unit §20000 |$2000 o el
Garage Doors ltem12 1.00 unit §20000 |52000
Garage Roof tern1 100 unit §2000.0 |§2000 (" Histagram for E3
Garage Walls ftem10 100 unit $3000.0 |$3,000 " Histagram for M1
House Roof ltern 1.00 unit §3,0000 |§3,000
Hause Walls temd 100 unit $4000.0 |§4,000 Progress
Interior Finishes ~ [ter? 1.00 unit §30000 |§3000 Charte: " Pragress 5-Curve
Joining Wall ltem3 1.00 unit §1,0000 |§,000  Earned-alue Chart
Select Finishes  [fternb 1.00 unit §1.000.0 |§1.000
Grand et §0 € Progress Indes

Cancel DK |

Many reports, including
automated bid proposal.

4 4 4 4 4
4 4 a4 a4 a

Pl
a

4 4 4 4 4 4 4 4 4
4 4 4 4 4 4 4 a4 a

Improve site productivity and safety
by placing facilities optimally on site.
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9. Simple records of site events

No user input
in the bar
chart

80%

Contractor

Progress
delay.

of 20%

Progress directly recorded on Bar Chart

11. Earned-Value Control

$

$325.000 o
$320,000
$25.000 H
$20,000
£15.000 o
£10,000 o

£5.000 +4----

0

Progress of

10. Cost-effective corrective actions

~ Optimization:
Best when applied periodicaly (.., bi-weekley) to
provide corrective actions if actual progress deviates,

¥ Meet Deadine Duration

IV Satisfy Resource Limits
W Minimize Daly Yariabiity in Resource Demand

Throughout execution, you may re-optimize
the plan to meet your evolving constraints.

12. Full Delay Analysis

Indirect Cost Estimation
Bid Analysis and Markup Estimation

Site Layout Cptimization

Clairn Analysis b

But Far

Windows Analysis

Innovative & accurate analysis to apportion

Full range of time & cost indices to
help monitor progress.

13. Import & Export

|| Mew Project 3 ||

delays among project parties and decide on fair
compensation / extension.

[% Save fs

Direct link to project management

Activities and Estimates

! Load From MS Project file

software such as Microsoft Project.

Using EasyPlan

Simply, follow the options in main screen or the “Project” toolbar

Menu one-by-one.

Main Steps to
Manage a Project:

=y AP To 2] Load Activities From M3 Project File
1. Activities | et | efficiently Activities and Estimates
2. Schedule | Hetuork | EasyPIl;ie, Metwiork Diagrarn
3. Optimization | Simply Schedule Details
4. Baseline | Reports | fog?\év_ 22; =2 Optimize Schedule. ..
5. F;,.O(;,.ess | TOOJIbar Save | Update Baseline. .,
Menu Actual Progress ws Baseline

Repetitive Schedule

|Main Screen |Eru:uje::t < |Ees::uurn:es

Reports and Charts...

|_‘E—".'_'| | Export Schedule
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Project PR7 Solution Using EasyPlan

e Activate EasyPlan.xls from the directory in which it was installed.

H!ZoT-um
. . \ Alternate
e Click on the figure to proceed. waﬂ between
EasyPlan’s
menu and
Rename Your Project | Excel’s menu.
Save Az Fb.e.ral.reﬂ.war t0 Got More Jobs & Manage Them Well
. . Use File — Save As to rename the project to a new name of your choice. Always save the

new file to the same directory of EasyPlan to have access to all help features.

Specify Your Resources

Resources

o L Activate the Resource Bank from the top Toolbar. Let's now specify that we have a limit
of four skilled workers (code L5). To access the labour sheet, click on the picture.

J— _
. Labour Activate the Labour sheet.

o | Lolasestos Fareman Select the cell with L3.

Add Labour
. \M Then use the top button to add a new labour category. Then, change the data of the
new category to L5. and specify available amount of 4, same as shown here. Notice that all the
labour codes start with letter L.

. & Main Screen 5, cq done, return to the Main Screen from the top toolbar and hide the

Resource Bank using “Hide” button fide

Enter General Information

e In the “Main Screen”, input the _ :
general data for the project and the Project Summary Information
constraints you have, such as:

Key Resources: Deadling (Days): 14.0
L5 Penalty (E/d): 5,000
- Start date; Incentive (§/d): 1,000
- Working days; Indirect (§/d): 300
- Three key resource categories (L5 Report Every (d): 3
is the one we have in this example Start Date: i/ Perind (%) 1.00
with a limit of 4 per day); Work Daysiss T ¥ ¥ ¥ ¥ F FR Markup (%):; | 10.00
- Project deadline duration; el B (%)) ol

Down Payment (Ya):
Suppliers credit (%)
Other Info.:

- Penalty & incentive amounts; and
- Other contract provisions as
shown.
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Specify the Activities

1-. Activities | Impot i . i
° ‘-—-—I—‘ - From EasyPlan’ menu or toolbar, Project, Activities & Estimates, as shown
here. Notice only a few activities exist with three estimates.

e Delete all but activity A (select each
activity at a time, then push the
“Delete Current Activity” button).

¢ We now need to add 11 new
activities (total becomes 12) for our
project.
We need to enter the data in all
white cells.

Specify Activities’ Optional Estimates

e Let’s now enter the activities’ data,
including the time and cost of each
estimate.

We can arrange our estimates so that
Estimatel is the cheapest work option,
and Estimate3 is the more expensive
but faster work option. Also, Estimate?2
is somewhere in between.

Notice that each activity requires 2 of
the L5 resource per day.

Activities & 3 Estimates |l

Add Activity

below current

Activity)

‘ Delete Currert | © Auto Estimates

Activity

# Lser-Input E stimates

Note: You can
add/delete activities
only in this screen.

Activities & Estimates

Haow many activities ko add?

Cancel

1

AZ =

F

@_] % MainScreen | Fle | Project | Resources | Ubilities | Quick umps | Help

Activities % 3 Estimates

(12  Activities)

Fab. Garage Doors
Garage Walls
Garage Roof
Garage Doors

$6,000
$3.,000
$2.000
$2.000

$10,000
$5.000
$3.000

4.0

1.0

$12.000

Add Activity ‘ Delete Gurrent | Auto Estimates HelpT“"“’""
below current Activity & User-hpit Edlimates
You may add few extra activities to avaid changes later.
Resourcesfday Productivity {0-1)
J — First Second Third AR ] 1
Estimate Estimate Estimate
Activity Description Cozt Duri Cost2 Dur2 Cost3 Durs | LS Winter | Spring | Fall

1__lExcavation $2.000 20 $3.000 10 |20 100 | 100 | 100
2 Foundation $2,000 20 $3.000 1.0 |20 1.00 100 100
El Joining Yyall $1.000 1.0 20 1.00 1.00 1.00
4 |House'walls $4,000 4.0 |$3.000 3.0 [$s.000 20 |20 100 | 100 100
5 |House Roof $3.000 3.0 |#5.000 a0 2.0 100 | 100 100
B |SelectFinishes $1.000 1.0 2.0 100 | 100 100
T Interior Finishes $3.000 3.0 |¥+.000 2.0 20 1.00 100 100
g Clean Up $1.000 1.0 20 1.00 1.00 100
9

1.00
1.00
1.00
1.00

20 1.00
1.00
1.00

1.00

1.00
1.00
1.00
1.00

Notice also that if we change the seasonal productivity factors, we actually can consider for the
effect of construction during winter or for a complex project, etc.

Notes:

1. Activities | Inpot
. ‘-_-_I_l - An alternative way to specify the activities and their estimates is by importing
a Microsoft Project file. In this project, we have a Microsoft Project file that comes with EasyPlan
(Tutorial.mpp). Once the project activities are imported, a message appears to notify you of
successful import (remember that MS Project allows us only one estimate). Remember to enter the
complete data of the three estimates as shown earlier.

More=

Activity Description

If you click on the “More” button in the Activities sheet, you can put additional

information about the activities supervisors, area in the project, and contract item. These are
beneficial to get specific report at different levels in the project. Assume all the house activities are
Areal (supervised by Mark) while the garage is Area2 (supervised by Sam). Enter the data in the

white cells.

Activity

Description

Contr.
ltem

Dezsc.
Level-2

Dezc.
Level-1

Super-
Visor

1
2
3

!Excavatiun
Foundation
Joining Yvall

Itemi Areal East Mark,

Itemz

Item
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Specify Work Sequence & Schedule Details

- -
. Simplest way to set the relations among the activities is in the schedule sheet:
-I—_ Select which of the three
| Broject optional estimates (1, 2, or 3)
2] Load Activities From MS Project File is used in each activity.

Activities and Estimates

Mebwork Diagram

Schedule Details e—
Duration = 16.0 Days Early Bar Chart (o User Inputs)

(12 Activities)  Activity Options | predecessors 04| 44| B4 | BI04 | THMO4 | Bilod
L b R 4 % % ¥ b LI A b | ~ | ~ | Al

Activity Activity Cost Start Change | Method Ciost 1 2 3 4 5 6

Bctivity| Description Duration +$1,000 Dielay Allowed Uzed | Adjust. )

1 _Exca\tation 2.0 ‘fes 1

i Faundation 20 fes 1

3 Jaining YWyall 1.0 Yes 1

4 House Walls a0 es 1

4] House Roof a0 es 1

B SelectFinishes 1.0 Yes 1

7 Interiar Finishes 3.0 Yes 1

a Clean Up 1.0 res 1

q Fah. Garage Doors [.0 Yes 1

10  Garage Walls an Yes 1

11 Garage Roof 20 Yes 1

12  Garage Doors 20 Yes 1

We enter up If we delay the start of No user input
to three any activity, we avoid in the bar

predecessors  having activities run in chart

for each activity. parallel, thus using
many resources.

e In case of manually specifying the activities, we need to enter the logical relations. Once done,
notice that when all activities use their cheapest estimate as shown in the “Method Used” column
(value of 1), the project becomes 16 days (2 days more than the deadline), with a cost of
$44,800. The resource limits are also exceeded. Use the &siitvcetions - to view different data.

| Logical Relations
e —
Time Details

Resource Details
Actual Prooress

. ] 4 tain Sereen Return to the Main Screen from the top toolbar.

¢ Notice the warning signs.
We exceed both the
deadline and the resource

limits. We need to do arning: Resources exceed limits!..You need to optimize the schedule,
something about that arning: Duration exceeds deadlinel..You need to optimize the schedule.

Project Cost = $44,800
Froject End Date:  22-Jan-04 Curation (days)= 16.0

2. Schedule | Hetuork
. ‘_-—-zl Note that we can now look

at the network diagram. In the diagram, we
can even change the relationships and see
how the new network looks like.
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Optimize the Schedule

wmiT
2. Optimiz ation

Optimization:

v Meet Deadine Duration

| Optimization is
straightforward. Let’s choose the two objectives
selected, then specify the number of cycles, then
proceed. Dptimization Cycles: | 100

v Satisfy Resource Limits
I Minirmize Daily Yariability in Resource Demand

The optimized schedule (below) meets the deadline (14 days) and uses 4 L5 resources (same as
daily limit). Project cost is only $39,200.

Can you get a better solution?

The resulting schedule (shown below) selects the proper values for the work methods (estimates)
and some start delays that satisfy our objectives with minimum cost. We can run the optimization
more than once, even with larger number of cycles until a satisfactory solution is obtained.

Changes in these columns can optimize the
schedule. Notice the cost adjustment.

€7, Optimize Schedule. . Days Early Bar Chart
Save [ Update Bassline. .. | tions Bl pecderassors N0 | 404 | SIS | Bmos | 7ovos
Actual Progress ws Baseline b h b h h b b b b h 3 b 3 1
o T ol el i e, Il A I
[E’]l Export Schedule $2.00 Yes 1 5
F OO T o $2.00 1 Yes 1
3 Joining Wyall 1.0 $1.00 2 es 1
4 House Walls 4.0 F4.00 3 Yes 1
a House Roof 2.0 $a.00 |4 Tes 2
4] Select Finishes 1.0 $1.00 es 1
T Intetiar Finishes 20 F4.00 4] 5 Yes 2
2 Clean Up 1.0 $1.00 |7 12 es 1
9 Fab. Garage Doors 6.0 $6.00 1 es 1
10 Garage Walls 20 $5.00 3 2 Yes 2
11 Garage Roof 2.0 F2.00 110 es 1 -5
12 Garage Doars 20 $2.00 11 9 Yes 1
Save the Baseline
-
. 4. Baseline | rame || oo catisfied then save it as baseline (“Project - Save/Update Baseline...”

toolbar option). In the form shown, click on the button shown.

-

Progress Updates:

Progress reached day 1
on 1412004

Update Baseline on 1/1/2004 |
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Project Reports

e EasyPlan has various reports and charts. One of these is a Cash Flow chart that facilitates your

financing decisions. Similarly, you can view a bid proposal report and resource profiles.
x|

Change the options in the
main screen and see the
impact on the cash flow
curves.

Reports and Charts: =

;gg;“:;v  Full Activity Report

 Budget | Categary Reparts

" Payment Report

Payment dalayed

creditis

Cash Flaw - Assumptions:
- i ey period

paid st periad

ted froem 121 2 payments

Cumulative ($)
$50,000
Resource ¢~
ety Histagram for L1 .
$40,000
" Histogram for E2
1 Histogram For M4 $30,000
Progress o 520,000
Charts: s
o Progress S-Curve $10,000
 Earned-value Chart .
]

» Progress Indices o 1
Cancel | oK Largest Overdraft Nesded = $33 3862
Bid proposal Report:
ﬂ S——
Current Budget Report: Qe
gimg“r‘:';?" " Full Ackivity Report
partst . [Sum of TotalCast /
7 Descriotion w|Contr. ltem  w|Contr. Clu w|ltem Uni =|ContlC |/ otal Bid
" Payment Report A, lterm1 1.00 unit £3.141.3 %314 _I
B ltern2 1.00 unit $20,853.D/ 320 853 price
E tern3 1.00 unit 55 5675 | |35 G666 for
Resource ;
Chart: | * Histegram for L1 D lternd 1.00 unit 521 8364 |$21.836 each
¢~ Histogram Far E3 E lterma 1.00 unit 24 2624 524 263 tivit
" Histogram Far M3 F lternE 1.00 unit §18,197.9 [$18,197 actuvity
G ltem? 1.00 unit §155268.1 [$15.528
H ltermid 1.00 unit $19 90584 |$19 208
P X i
B e | lternd 1.00 unit $6 563.0 | |56 564
€ Progress S-Curve J Iterm10 1.00 unit §7 278.5 \ 7 279
 Earned-value chart K ltem11 1.00 unit §10,203.2
Grand Total
" Progress Indices

Produce a report of all the costs of AreaZ2.

Remember to save your file. We will use it in later exercises.
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Notes:

Modify Hisorical Bids |

e To estimate Mark Up, we may directly enter
an estimated percentage (e.g., 10 %) in the

Cost Estimate:
Project Type:

No. of Bidders:

$1,500,000.00

Building -

4

Select competitors:

Competitar 1] Company s
Competitor 2

Competitor 3

CompanyB

CompanyC

main screen. Or, you may use EasyPlan’s
powerful bid analysis utility (Utilities Menu)
that allows you to store past bids against key
competitors and then suggests a markup

strategy against them.

Competitor 4| CompanyB
Competitor &
Competitor &
Competitor 7
Competitor 8
Competitor 9

Competitor 10/

Competitor 11

Competitor 12|

Competitor 13

Competitor 14/

Competitar 19

Pessimistic Markup is = %
Optimistic Markup is = %

380,000,000
$70,000.000
$60,000.000
$50,000.000
$40,000.000
$30,000.000
$20,000.000
$10,000.000

30.000

=

=

Expected Profit

0.04

0.2
Markup
—— Pessimistic Model —— Optimistic Model

{0 N L {

Once done, save and close the

e Specifying Auto-estimates based on resources:

| Ackivities and Estimates

= Ayto Estimates Data Sheet
A | A | A A | b | A A b

This button directs you to an alternative input screen for auto-estimate data

Select the cell
of an estimate

sles First Estimate Second Estimate | Third Estimate . .
contr. | ltem | Contr. | Desc. | Desc. | Super- & click Edit.
Activity Diescription Quant. | Unit | fem | Lewel! | Level2 | wisor Costl Durt Cost? Ciur2 Costd Dur3
1 |Excavation 100 unit Ieml | Houssl Substrugt.  Mark | $9.0% 0] 41976 m 20] $13.200 10
2 Foundafion 1 algngre \ Bdt I ol 412,200 1

White cells are user inputs

Add/Delete
resources for
this estimate

using Edit
buttons.

Notice that
Material
quantity is the
same as the
production
amount (100).

L

Construction Methods 7 x|
Estimate: 1 far Activity: D
) - - Close
Estirmate Desc, :|F|rst Cpkion ) )
Using this form,
Resources Cost $/d EasyPlan calculates
Edit [CREW: [Crew For Activity D x|l $2err.20 activities’ costs
and durations
Edit | sub: | || $0.00 based on your
Edic [Materl: 100 [Material for Activity 0 = | $1870.00 selectl_on of crews,
materials,
‘Wark Hours, Hrsiday subcontractors,
Productign: |100 nits /' 8-hour day etc.
Quantit@ Ackivity Cost (f $17364,.80
Activity Duration (d): 4.00
Seasonal Produckiviey (Dko 1)
Winker = |1 Spring = |1 Fall= |1
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Delivery of Repetitive Projects (e.g., Infrastructure, Hi

- Crew Work Continuity
- Learning Phenomenon
- New Representation

Project
End Date
w 11
=
c
o
Start
5 CELAET N PR NN LE R R] - IEY TR Y]
3 :
: Rate of Delivery
1 . i i i i i i i
0 2 B 18 20 22 24 26 28 an
Time
Conflict
Buffer D
w 1T
=
c
-
_y
3 crews
- |
34
1 | ] 1 |
T T T T I\\_‘_ﬂl_)' T T T T T T T T 1
0 2 4 i 8 10 .1:? 14 16 18 20 22 24 26 28 an
Confli
buffer Time
Crew Details
Notes:

- The three crews employed in activity (A) have different work assignments.

Each crew moves to a new unit as soon as it finishes with the previous one, without interruption.
- When a slower activity is to follow a faster activity (e.g., C follows B), bottleneck is at bottom.

- When a faster activity is to follow a slower activity (e.g., B follows A), bottleneck is at top.

- Changing the production rate (slope) of any activity changes project duration. Even speeding one task may

prove to be harmful to the project; and
- A good scheduling strategy is to schedule the activities as parallel as possible to each other.
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More Advanced Linear scheduling Model

Flexible features for scheduling the activities include: color-coded or pattern-coded crews; varying
quantities; productivity impact; crew interruption time; crew staggering; crew work sequence; and
activities’ progress speeds (slopes of lines). It is noted that the schedule is efficiently arranged with
crew work continuity maintained. Also, overlapping is avoided by simply showing the activities of each
path in the work network separately. In addition:

Activities are not necessarily repeated at all sections.

2. Activities can proceed in an ascending or descending flow. This provides work flow flexibility and
provides for a way to fast-track projects;

3. Each activity has up to 3 methods of construction (e.g., normal work, overtime, or subcontractor)
with associated time, cost, and crew constraints. The model can then be used to select the proper
combination of methods that meet the deadline, cost, and crew constraints;

Activities can have non-standard durations and costs at selected sections;
Work interruption (layoff period) can be specified by the user at any unit of any activity; and

Conditional methods of construction can be specified by the user.

Activity A Activity B Activity C Activity D
i 9 Work proceeds
> 8 |- forward from oo work at
= station 3to8only. A~ A station'
5 2 / ; rew 2
ﬂ Crew 3 \
6 £ 7
Crew 1 Top crew
5 BRERRRRRRARE - works from
station 9 to 5,
Crew 1 . .
4 b Small quantity at _ while bottom
Station 4. crew works
from station 1
3 to 4.
Work proceeds .
2 ......................................... from station 3 to Low PrOdUCtIVIty at
8 only, with Station 2 (Large
I — interruption at duration).
station 5.
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Computer Exercise

- Open the Excel file for project PR7 for the house and garage that we saved earlier and change the
start date to Jan. 3, 2005. Also, change the daily penalty to $20,000, and daily bonus to $5,000.

- Now we need to consider a larger project of 10 units of this house.

- To do that, activate the repetitive schedule button on the main screen.
This will activate program BAL for repetitive scheduling.

- Let’s specify a project deadline of 35 days to complete

10 units.

- Now, let’s proceed to the Activities tab and specify the

activities’ data.

- Set the maximum available crews for the activities to 2

only.

Project  Activities

Repetitive Schedule ‘

Project Data

Project 1 Activities }

(c) Dr. Tarek Hegazy - E. Mail: tarek@uwaterloo.ca

Maximum Repetitions: 10 units

Deadline Duration: | 35 days

Indirect Cost: | 300 $/day

Liquidated Damages: 20000 $/day
Incentive: 5000' $/day

Specifiy any
. hanges to the
Excavation (1/12) e .
4 ﬂ From Ufi:| 1 to Un'lt:| 10 4« number of units
here.
— Construction Options:
I AT Time Cost Ma. Selected
Make sure you DesC N oy=) (%) Crews  Method: Three estimates
set the units and Methud1:| 4 | 2 | 2000 | 2 o for all the lQ
the crews for all standard units
. ~ :
the activities. Method2:| | | | and maximum
Method3:| ™ 1| 3000 I = available crews

[ {Use Seasonal Productivity:

™ Shifted Crews

Non-Standard units: If any of the units
Time Cost i‘ Reset is not standard,
Desc. (days) (%) you can set its
Unit No. 1:| 0 | 0 v duration & cost

here

- Once we finish the data entry, let’s
save the data to view the schedule.

Notice the project is 43 days with a
total cost of $472,900 (we are paying
too much penalty for the delay).

- Can you meet the 35 day deadline?

BAL: A Program for Scheduling Repetitive Tasks

BAL

(c) Dr. Tarek Hegazy
Proiect Data
Load Schedule
Save Schedule

File Save-As
Interruption
Optimization

Quit

Product.Factors
in all activities

shifted crews
in all activities

Export Schedule

Duration {days): 43.0

10

At Cursor:
Task:

Crews used:
Method:

ull

n

al

t

] I

N

Click on chart to view data. Path: 3/4
Time: 1 Unit: 3 Cost of Unit:

Duration {days): Start= day: Activity Cost:
Interrupt (days): Finish= day: Project Cost: 472,900
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which activities need a speedy construction method.

Optimization

X

UserForm1 BAL: A Program for Scheduling Repetitive Tasks

BAL

(c) Dr. Tarek Hegazy

Optimization Constraints: Duration (days):  33.0

10

It's time to optimize. In this case, the program will find for us which activities need more crews and

Deadline: ¢ Hard i+ Soft

in all activities

Cancel

Export Schedule =

Project Data
Load Schedule
Resource Limits: © Hard (+ Soft
Save Schedule U
Options: File Save-As T
Vary the No. of Crews: V¥ e — t
Vary Construction Methods: ¥ Optimization s
Quit
Vary interruption within: o days Product. Factors — e
in all activities
No. of processing cycles:| 100 Shifted crews

Optimization
results: 33 days
and $299,900
cost.

Click on chart to view data, [ show Border Lines Path: 374 4]

At Cursor:

»

[

Task: Garage Walls Time: 9 Unit: 4 Cost of Unit: 3,000

Activity Cost: 30,000
Project Cost: 299,900

Crews used: 2
Method: 1

Duration {days): 3.0
Interrupt (days): 0.00

Start=day: 8.00
Finish= day: 11.00

- The optimum schedule has the activities using the best combination of crews and
methods that meet the deadline at minimum cost. Since we are satisfied with this
schedule, let’s save the results.

- Now, you can experiment with various options such as having parallel versus
shifted crews. Click on any activity and you will see its all details at the bottom.
For example, the Garage Wallls at unit 4 shown in the figure above has a cost of
$3000. Its start and finish times are also shown.

- Now to generate a Bar Chart of this schedule use the Export button and a
separate MicroSoft Project file will be generated.

Seasonal Productivity Factors:

Jan.:| 70 %

Feb.:| 70 9%

- To add practicality to this example, in the Project tab, let’s set the Jan.
and Feb. productivity factors to 70% as shown.

Now, can you meet the deadline and what is the total cost?

March:

Save Schedule

Product.Factors
in all activities

Shifted crews
in all activities

Export Schedule

Aprilz| 100 o

May:| 100 ofp

June:| 100 o4

100 o

Projacs International www.ProjacsTraining.com

Notes © Dr. Tarek Hegazy — www.civil.uwaterloo.ca/tarek




Highway Example

A three-kilometer highway stretch is divided to ten sections for planning purposes. Each section is 300
meters. The cross section is shown below along with activities’ details.

1.8m

10m

09m

15m

25 mm TOP
25 mm BINDER

127 mm x 406.4 mm

GRANITE
CURB

50 mm BINDER
300 mm GRAVEL

CROWN

T—

21 mm T0 31 mm PER METER ]

Total excavation thickness:
Middle = 500mm; and
Shoulders = 200 mm.

150 mm GRAVEL®

For the highway project, let’s develop an optimum schedule considering different realistic options of
crews and how they move among the ten stations. The data are as follows:

Estimate 1 Estimate 2 Estimate 3
Max. | Cost Time | Cost | Time Cost Time
Activity Crew| ($) |[(days) ($) [(days) ) (days)

S

1. Excavation 2 21,000 3 30,000 2 -— -—
2. Sub-base 2 7,800 2 -——- -———- - -——

3. Base 3 72,000 10 |80,000 8 100,000 5
4. Binder 1 30,000 1.2 -—— - - -
5. Asphalt 1 14,400 1 ——— ———- ——— -——
6. Curbs 1 31,200 2 38,000 1 - -—
7. Lighting 2 19,245 2 25,000 1 - -——
8. Sidewalks 2 10,950 2 - - - -—
9. Paint 1 198 0.2 —— ——— ——— ——

The logical relationships within each section are the same, but the deadline for finishing the whole

highway is 30 days. Seasonal productivity factors are also as shown below.

Maximum Repetitions: 10 units

1
1]2]a]4]5]6]7 ] 69 MONIN2ASH4NSHG[7

1 Deadline Duration: | 3¢ days

2 Indirect Cost: | 3000 %/day

3 Liquidated Damages: 100000 $/day

4 Incentive: | 20000 $/day

=

51

= Jan.:| B9 e april| 77 % July:| 95 < oct.:| %5 e
8 Feb.:| €9 e May:| 90 9% Aug.:| 100 95 Nov.:| 90 ea
g March:| 70 o June:| 85 9 Sept.: 95 gy Dec.:| /0 %
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Infrastructure Networks with Distributed Sites: A Bigger Challenge
Buildings, Hospitals, Schools, Highway Spots, Bridges

Delivery Approaches for
Infrastructure MIR&R Programs

Using In-House
Resources

- Urgent projects

- Mo time to accurately define scops,
write contract, & evaluate bids

- Internal experise available for design
and execution

Use

Outsourcing
to Contractors

- Risky projects

- Specialized work

- Enough time to accurately define
scope, write contract, & evaluate bids

- Mo internal expertise available

Delivery approaches

Combination
of Both

for MR&R programs

- Suits variety of MR&R programs
- Suits large organizations with
diverse programs

Effect of Site order

Scheduling of crews
along multiple sites

Morth America Canada  Ontarie  Toronto

Y=
1 w‘""l)' z

(o]

[o¢]

Z PRARALLEY

\l

Wy
--.-.AQ £ g T gasst
i\

gt g
E A

S
Toronto et

Vil
" e

et

¥ m;ﬁ-[sﬂj
(b) Site order with short distances

(o]

vaifable

a1

~

rew.-is
assigned

INDEX TO SITE NUMBER

w

N

[ERN

TIME

O Download the demo package from www.opteaml.com under products-BAL-Downloads. Expand the BAL-
DEMO.exe file, then run the setup.exe program to install it on your machine. After installation, run BAL from Start-

O

Programs-BAL DEMO.

Go to the resource bank, view all sites, and change the productivity factors for the first four sites to: January 0 .7,
February 0.8 and March 0.9, and leave all others as 1.0s. In BAL main screen, activate the BAL-Schedule button
to access MS Project. Use Project-Information to change project start data to Jan. 2, 2002. Use the BAL Schedule
toolbar button, then the Project Data button. Change the deadline to March 25, 2002. Go to the Activities tab and
scroll through the activities. Change the maximum number of crews for activity “Subbase” to 3. Save and proceed.
Try to meet the deadline. Use optimization options. After every trial notice the arrangement of the sites, the number
of crews used, and the method of construction used. Try manually to shift the sites that take long durations later in
the order. Notice the time and cost. Best duration obtained is __ days and minimum cost is
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Components of BAL software

1. Resource Depository: 2. Built-In Auto-Estimates:

- - -~ ~. P
Time & coR Ten & ost Tima sm)

Work assignment options:
Mormal work, Sverdime, or Weekends

e

Planning & Control Procedures:

Order of execution

Contractors vs in-house
Automaled Eslimates
Crew Work Continuity

o

Planning

- Wark continuity
- Enhanced presentation

Progress Reporting

- Project status

Actual
prograss

o a0

X}

Deadline Duralion

Resource limits .
o Specific Site Conditions OFUAIATV IS ST:
o Crew Movement Time/Cost ‘Work assignment option
o GIS-based site distances = Artivity Crews
o Palm™ — bazed progress e

Cost Optimization

=

Example of BAL application

Default / Selected Sites

Site productivity factors

Menu

BAL orreuin Fifteen sites and their

Selected i
per o] s o sue | cipel Peotes] T ool bl elutela ol e oho e 254} Se@sonal productivity
Norih York Oakburm Ce 16 Oakburn Crescenl  Toronlo M2ZN 215 416-395-3677 07 07 08 08 03 10 10 10 10 08 08 07  VES
Blaydon PS 25 Blaydon Ave Toronto  M3M2C9 416-395-2070 07 07 08 08 03 10 10 10 10 03 08 07  YES factors
Chalkfarm PS 100 Chalkfarm Dr, Toronto  M3LIL4 416-395-2160 07 07 08 08 09 10 10 10 10 08 08 07  VES
Gosford PS 30 Gosford Boulevard Toronto  M3N 266 416-395-2470 07 07 08 08 03 10 10 10 10 03 0B 07 YES
Lamberton PS W0 09 08 07 YES
Oakdale Park M5 . ey . . 0 08 08 07 YES
Shoreham PS Activities, 3 Estimates & CPM Logic Menu D 03 0B 07 YES
Stanley PS 0 08 08 07 VYES
Stilecroft PS 0 09 0B 07 YES
Fierre Laporte M5 10 03 08 07 YES
Ledbury Park E & Mg - 0 08 08 07 YES
e g e Add Activity | Delete Cument Three Estimates for a Standard Site - Special sites dealtwith later. 0 03 08 07 YES
roor Glen above Current Activity
Gateway P8 Clicicon white cells {p edi 0 08 08 07 YES
Leaside HS Activity Descriotion First Estimate Second Estimate Third Estimate o 03 08 07 YES . - .
Etohicoke CI cost1  Dur Cost2  Dur2 Cost3  Dur3 L0 VES Twelve act|V|t|eS W|th
A 4800 W s 2.0]$1,230 FElats g.0j$3,000 B aute 1.0 . . .
5 1,000 i sofizom 1 their optional estimates
c 51,000 1.0]$1,000 TaskMame || -
o 51,000 wafszom b |1 slalslel7 s e olzlalalE]ie and |Oglcal
E 1,000 sofszo00 o relatlonShlpS
F 51,000 rofsto00 o
G $1,000 a0fs2000 7o
H $1,000 rofsto00 Fs|
1 51,000 sofsz000 Fs | ¢
J 51,000 2.0js2000 f7 | o
K $1,000 zofs1000 f8 | H
L 51,000 52,000 I
J
K
L

Main input screen with general data.

FProject Data

Project |

Other data inputs

e Days | Activites & Sites | CondtionskMethods | More Logic | Constraints

eneral Data

Site Arrangement: Crew movement:

Tue., Feb. 11, 2003

~Project Start —————————————
Change

(™ One Site - No Repetitive Units

Cost: E/ K

Speed:| 16 KM/day
Reset General Data

Resource Limits:

(- Linear or Repetiive Lints
— Deadline (e.0., highway, highrise)

Wed., Mar. 25, 2003 & MtiDistrbuted Sites (6.9,

buidings, bridges, maint, spots)

=

No. of Sites:

R1 - Labour: Limitfc:

Deadline Duration: | 72 days Labour 1 -|| 10
i e ZUU\ syday .R2 - Equipment: Lirmitfd:

Equipment 1 M |

Liquidated Damages: | 100000 ¢/day R3 - Material: Liritfch

Materiall T|| 10

Incentive: | 10000 biday

Data Report

Cancel

| Save and Proceed

Projacs International www.ProjacsTraining.com

Notes © Dr. Tarek Hegazy — www.civil.uwaterloo.ca/tarek




Two contracted sites

Deadline  Colored crews

BAL Project Data | DDtimization/ Progress %11;"021’2003 Shaw Resources
- %tlactad to Jezara from Feb 15 2003-Mar 42003
Stilecraft |
C%rgls?ucrlgi'gp tonencone: from Feb 11 2003-Feb 23 2003 |
|D-E23 J
Etobicoke O-tar 21 | ar 31-4pr 7 or or P24
. g /
Leaside HS | ar 31501 AL R pr 43-4pr
-1 -3 [-C3 |
Gateway PS E-ME’ED&///] ar J1-Apr 7 pr FApr 14 Bpr T4-Apr 18 Pl2d-Apr
iti : L2 L0 |
h d | I n II:IaI Arbor Glen ar 21-Mar 31 | Bpr-apr 14 Rpr 14-5pr g o d14p1 23
Schedule that I o T i
edbury Pa ar ar 21-Mar Apr| AR Apr T4-4 PRl bpt
Ledbury P Far 16} 1 23
does not [.Ca | H/ /
ite7 is ar 21-War PrTEDE (| [l dopr |3 pr 8-4pr 21Pjerre L
meet Stanlev ; E-L3 eHne] !
deadline. ADEr: TEpi 7 :pé FE AL PPT-Apr 215 tanley
YRR TR pt [7-4pr 18 Shareh
-1 EEm|
Apr'I-Apl; w—#’ pid Fapr18 | Oakdal
EAETT T T [ BerfeAer 7 T | Tamber
G-C3 E
Kipr T-Apr 7 prl 5-bpr 17 ChalkFar
= i |
r Options: Bpr T-Apn ¢ r 4-Apr 15 Elaydon
vary the Mo, of Crews: M G.C1 .
Mar Zb-4pr 1 Apr [-Apr 7 pr 1 d-Apr 15 Morth '
1 Yary Construction Methods: W
1 ; N
L ‘ary the Order of Site Execution: W Critical Path: 14 4 2 5
Wary the Activity Start-Delay within: I 1] davs how Activity Borders ¥ Enlarge Schedule [ Chart details
nl Use ShiFFE_d_ Crews i
in all Activities — Milestones: (Maon., Mar. 31, 2003) gt of Siker 51,429 \ |
o g:?tz:g‘\jﬁfat\:\gtc{\wties Consider Finish Constraints: M. 4 (Wed., Mar. 26, 2003) AP_V_Ctif’ittEOS:: zéaefjlzzs bt
7 (Tue., Apr. 1, 2003) A EEsE R
i g B
i gfo nlflfjrng@csé&; me No. of processing cycles: | 100 Project Duration: 54,3 Work Days
End Date: Mon., Apr. 25, 20
Cancel | Proceed I . R
| Optimization
File Project Setup  Project Control - Quick Links  Help
BAL Project Data Optimization | Cost Curves., Progress Date= 11/02/2003 Show Resources
100%s }
Blue = Budget § of Plan = $120,900
Red not available after progress date ‘
Black nat available after progress date |
.. |
Optimized i
baseline plan \ Baseline
that meets \ cost
deadline. |
o
15

|

\

\ .

| Contracted sites
|

|

\

|

unchanged
Site 7 becomes
(Arbor Glen PS) /Z
fi /
i Deadline is met at
i | minimum cost.
1|
L Pick Site Zoom Pick Ackivity Critical Path: 104 4l o 331
I Arbor Glen PS d @I ﬂ I~ Show Activity Borders " Enlarge Schedule
Use Shifted Crews Right Click on chart: Far menu. At Cursor:
in all Activities [Task: & Site: Arbor Glen PS5 Day: 10(Mon., Feb. 24, 2003) _Tostof Site:  $4,236
~ E::;::?:‘;l;‘;gmes -l erew: i1 Duration {days): 1.4 Plan Start: 9.8 (Fri., Feb. 21, 2003) Activty Costy 455,572 —
;I Interrupt (days): 0.0 Flan Finish:  10.3 (Tue., Feb. 25, 2003) Broject Costi $519,842
Consider Cost & Time Actual Stark: Projeck Duration: 31,9 wWork Days
- - .
v of Maving Crews | Method: = Status |% Complets: = Actual Finish: EndDate: ‘Wed., Mar. 26,
: ., Mar. 26,
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Project Control & Delay Analysis

Recording of progress? Activities and Project Status? Comparing Planned vs Actual?
Progress Payments? Managing Changes? Updating? Corrective Actions? Forecasting? Delay Resposibility?
Cost compensation? Productivity Assessment? Storing As-Built Details? Lessons Learned?

SITE DOCUMENTS

3 JoB iRy

TWEEKA RERORT

MEASASUREMENT BOCKS
OR SHEETS

™~

A Uplly RECORDP OF EVENTS , OF
WORK. AND pPEOPLE, THE Duanf-(
G ALVS0 BE WSED o RECORD
MEASUREMENT OF AGREED FiliSHED
wWoRK .

A~ RECORD OF eVerTs arlb PeopLE
SABMUITTED T THE ErHe g«:—elze,
OFFICE WEEK LY. THEe ReEpPoRT sHoulp
PE POSTED EAcH WEDNESDAT.

A BAR CHART SHovirke wWeEekly
THE PROGRAMME AND PROGRESS

;.AC;E‘;NEi;P-AL PLAM oF THE <(TE
& DALY 1o <SHOW PROGRESS
AND ALTERATIONS.

THE CONTRACT PLANS AMENDED
TO SHOW THE WORK A<, BAILT.

T StHow THe AGREED MEASUREMENT
AMND QUAANTITIES OF WORK -%E
ee PAalD FoR .

PARTICIALARS OF MANAEACTIARERS'
TesTS AND CERTIFICATES AMND
RECORY OF SITE SemPLING

AND TesTdo

- Camcorders
- Time-Lapse Camera
- Minutes of meetings

Projacs International www.ProjacsTraining.com

Notes © Dr. Tarek Hegazy — www.civil.uwaterloo.ca/tarek




Site Layout Using EasyPlan

Let’s activate the Site Layout utility from the Utility Menu.

SITE LAYOUT PLANNING (Positioning of site facilities such as batch plant, ete)

Menu Cells for drawing the site (Copy & Paste): l
Follow the Menu items one-by-one.
Once done, save the file to a Site space available to facilities We follow the options under this
new name, then close it. Pre-fixed facility on site (e.g., batch plant) menu.

3 | |Unavailable space (e.qg., construction area)
Modify site dimensions andfar facilicy Data

~ Wiew and modify site drawing

Start
Drawing the
Site Here.

Site Layout: Site is (15W x 15 H) & has 4 facilities, including 1 Fixed: 2. 3et closeness relations amang Facilitizs

. Optimize the locations of all facilities

5 Fix: site and optimize location of & new Fadlity

Initial Facility with fixed Obstacle or

iti location on site.
positions . unallocatable . . .
of the Copied from the place on site. After activating the first

top cell) and its

facilities number changed

to be
placed

(Copied from option to change site
the top cel) dimensions, we draw

the site as shown.

d 4 4 4 4 4 4 4 4 4 4 4 4 4 4

We then activate the

third option to set the

desired relationships
among facilities.

Red cells represent empty space on
site that can be allocated to a facility
by writing the facility number.

(Copied from the top cell)

Desired Facility Relationships

Desirability of facilities being close

Flease enter the appropriate values from the Table 100 |Very Close
into the Mon-Zero shaded cells to specify the desire 10  [Close
of having facilities close to each other. Zero values 1 Indifferent
mean the two facilities are fixed and need not change. -10  |Far

-100 ([VeryFar

We then proceed with optimization:

Facility m ~
2 1 3
4 | oo 0] 0]
3| 0] oo
1 | -0

You may try to manually change the position of
a facility by deleting its number from its
original cell and re-writing it into another cell.

4 4 4 4 4 4 4 4 4 4 4 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
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MEASURING WORK PROGRESS (20 Complete

Agreed at the Outset of the Project

Repeated production of easily
measured pieces of work.

1 Units Completed

Receive & Inspect 15
; Setting Complete 35
2 Incremental Milestone Alignment Complete =0
Installation of Major Equipment Internals Installed 75
Testing Complete 90
Accepted by Owner 100
3 Start/Finish Duration
V. Short | Short | Long
Low 0, 100 | 50, 100 | 20, 100 !_aCk of read”y 'deﬁnable
intermediate milestones
$
High 0, 100 |20, 30, | 20, 100
100

4 CostRatio — Actual Cost (or hrs) of Work to Date

Forecast at Completion

5 weighed or Equivalent Units Scheduled Actual
Structural Steel Erection.
Weight Subtask Unit  (2) Total Quantity (3) Equiv. (4) Quan. to (5) Earned

cost/total Steel Tons Date Tons
0.02 Run Found. Bolts Each 200 10.4 200 10.4
0.02 Shim % 100 10.4 100 10.4
0.05 Shakeout % 100 26 100 26
0.06 Columns Each 84 31.2 74 275
0.11 Beams Each 859 52 0 0
0.10 Cross Braces Each 837 57.2 0 0
0.20 Gribs & Sagrods Bay 38 104 0 0
0.09 Plumb % 100 46.8 5 2.3
0.30 Connections Each 977 156.0 74 3.9
0.05 Punch List % 100 26 0 0
1.0 Steel Ton 520 80.5

Earned Tons to Date (5) — Quantity to Date (4) x Rel. Wt (1) x 2 Equiv. Steel Tons (3)
Total Quantity (2)

% Complete = 2 Earned Tons (5)/ X, Equiv. Steel Tons
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1. S-Curve Envelope:

Earlv versus Late bar chart

Activity . .
Direct + Indirect
A Costs
C )
D V]
E s
[ [ [ T T T 7 7 17 177171
Activity
A
B
C 7
D [
E i
| | | | | | | | | | | | |
2. Earned-Value Analysis:
BCWP
Schedule Performance Index (SPI) = —————
BCWS
Cost $
1 BCWP
Cost Performance Index (CPl) = —M8M8M8
ACWP

BCWS
Budget Price

N

ACWP
Actual Cost

Contractor’s Control

Project Status

Time

- &

BCWP (EV)

Time
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SPI

Over Cost, Under Cost,
Ahead of Schedule Ahead of Schedule

| | (\ 0 | | ey

| | ~ | |

0.8 0.9 Start 11 1.2
Over Cost, —1— 09 Under Cost,
Behind Schedule Behind Schedule

Agenda for Success:

- Get Good Designers: Beware of Bargain Shopping;

- Watch Low Bids Carefully: Work at Cost Spells Trouble;
- Fail to Plan and you Plan to Fail;

- Keep the Work Site Organized;

- Monitor the Gaps;

- No Pay Causes Delay;

- Time = Money;,

- Communication; and Documentation.

New Concept For Project Control (Critical Chain):

- Estimate with safety removed (50% chance);
- Incentive for early finish;

- Focus on predecessors’ finish;

- Project buffer (50%);

- Simple monitoring of buffer penetration;

- Earned-Value for cost analysis.
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Using Microsoft Project

- Open Microsoft Project and add four sequential tasks as shown below. Add the relationships.
- Save the Baseline (Tools — Tracking — Save Baseline).

- Activate the “Tracking Gantt” from the side bar. Notice the two bars per activity.

- Now, Use (View-Table-Tracking) to see the columns related to entering progress details.

- Add the percentage complete shown below for the tasks.

- Question: How to show Delays? Slow versus Fast Progress? Reasons for work stops?

Task Mame | Duration |Actusl Start| % Comp. | Rem. Dur, | Cctober 2002
1]2]zlals]e6 78 a o1t 1z[1a[1a 151617 [1a]19 20]21 23
1 Task & 4 days| 107272002 100% 0 days % Current SCthUle
2 Task B Sdays| 10772002 40% Sdays E
3 Task C 3days [ 0% 3 days A
Baseline
4 Tazk D G days M, 0% B days E - 0%
Progress

Project Control using EasyPlan
Once you determine a m 5 x|

schedule that meets

ay . . ; Progress reached Elay 1
deadline and resource & Load Activities fram MS Project File on 01/01/2004
limits, it is time to save this Activities and Estimates | Undate Baseline on 01012004
schedule as a Baseline for Metwork Diagram : = -
the project so that can be Sthedule Details Remove Current Baseline
used for progress evaluation. 5| Optimize Schedule. . <Alt>PB

[ Save [ Update Baseline. .. e Processi (U2 Jhoooooe

Actual Progress ws Baseline

Reports and Charts. ..

ﬂ Export Schedule Done |

Recording, monitoring and controlling actual progress is one key benefit of Easyplan. We access that
from the Project Toolbar menu. i
\ Project

Actual Progress vs Baseline

Baseline vs Actual 72 Help &
* Instructions

Remaining Waork:

Mo actual progress as of yet.
Cost=$39,200

1003

Eazeline speed After saving haseling, e

+ Bctual speed

Weight [0ta 1] F Show Remaining Sched

Duration=14
{12 Activities ) Actual Progress = predecessors o4 | #1104 | EHID4 | R4
k| b | b | b | k| b | A
Clear Al Progres s | Eriter Daily Progre sz
Ackivity Auctivity Cozt Selected Actual Cost 1 2 3 4
Activity| Description Ciuration w41,000 F1 F2 | P2 Methad Taodate
1 |Excavation 20 520 1

Projacs International www.ProjacsTraining.com Notes © Dr. Tarek Hegazy — www.civil.uwaterloo.ca/tarek



Put this option off

Note: then print the | 3how Remaining Schedule
Baseline
Schedule alone.
1E1ED4J 41004 | 5Mi04 | EAfO4 ?‘.'1EIJ4J S04 | 1MM04 | 1204 | 1304
Present this chart to
site personnel for 1 2 3 4 5 G Fi L] q
manually recording
of daily progress.
The manual records
can then be entered
to EasyPlan either “
daily or every few
days. -
3 Ways to enter actual progress: Important _
user input AII S|tg events
- - = including delays
Cear Al Progress | Enter Daily Progress made by all
Activity Activity Cost Actual Cost 1 3 parties are
Activity | Description Dluration #E1,000 Todate directly entered
1 E}{Ea"."at“:'n 2':' $2|:| on the actual
L < bar chart.
1 click on the “Enter Daily Progress” button and 2 Select the 3 select the actual
EasyPlan will present a form to ask you about the actual progress cell progress cell and click
events that took place on a daily basis. and directly on the yellow

enter:

- A value from O to
1.0, say 0.5 to
represent 50%

— Due bo:

progress;

x|

- Letter O for

1/200

1 On day 2 {(D2/0 4}
(A) has: owner delay;
" Progress:  Delay: _ Letter C for

L contractor delay;

- C+O if both; or

& Owner (0}

" Contrackor () L N f
- Letter or

i Both C+0 third-party delay.

" Meither, Weather, etc,

Unexpected Soil,
Cancel |

_ox |

button, then use the
entry form below.

Activity Progress: _ |
On day 1 {D1/01/2004)
(A) has:

 Progress: ¢ Delay:

— Walue:

Work done today: |5EI %o,

Cwerier-directed accelsration?
 ves % Mo

Comment on progress, such
as reason for delay or any

important site details,
OK |

Delete all activity progress |
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Example Using EasyPlan

Load the file for the house and garage project (PR7) described earlier. Let's continue on the project.
During actual progress, the following events were encountered during the first 12 days:

e Day 1: excavation progressed as planned and no other work was done.

e Day 2: the contractor encountered unexpected rock (an owner-related problem). Accordingly,
Excavation was stopped until a new machine is procured. No other work was done on day 2.

e Days 3 and 4: the new excavation equipment did not arrive yet. No other work was done.

Day 5: the new excavation equipment started working and all remaining excavation work was

completed that day. No other work done.

Days 6 and 7: Foundation work was started and completed.

Day 8: work on the Joining Wall was started and completed.

On each of days 9 & 10: 25% of the House Walls and 25% of the Garage Walls were completed.

Day 11: both the owner and contractor caused the House Walls activity to stop. Also, the contractor

did not have resources to work on the Garage Walls.

e Day 12: the problem due to both the owner and the contractor still caused the House Walls activity
to stop. The contractor also still had a resource problem and could not proceed on the Garage Walls.
On the same day, the owner wanted to take some time to change his selection of the interior
finishes. In addition, the Fabrication of the Garage Doors activity is 17% done.

e Actual costs to day 12 are assumed to be $5,000 for each of the started activities.

a) What is your optimum corrective action plan? Plot the project S-Curve and Earned-Value curve.
b) Print the payment schedule, Cash Flow chart, resource histograms, & the as-built schedule.

Solution:

- Let's Io_ad;he file, all the data are saved and the project meets our 14-day deadline.

4. Baseline | Reports | , .
- — Let’s now save the baseline.

- 5. Proaress | Proceed to the progress screen. Notice that the dark bottom bars (expected or

remaining schedule) is identical to the top baseline bars. We now need to enter the daily actual

progress using the | Ener Da vp.{;,:m I button.

4= Main Screen | File | Project | Resources | Utiiies | Quick Jumps | Help - &
AT - Fe
Baselil‘le vs Actual T Remaining Work:
No actual progress as of yet Help B oolbar 100% | Eaceline spead | After saving baseline, enter progress data in bottom bars: (%, C, O, N}
Cost = 538,200, Baseline § = 535,200 + Actual speed
Weight (0 to 1) F Show Remaining Schedule
Duration = 14, Baseline = 14 Views:
(12 Activiti Actual Progress T Dependsupon: W04 | 241404 | BAMO4 | BI04 | THIOS | SPIP04 | 30004 | 120004 | 130104 | 140004 | 150004 | TEAID4 | 1901004 | 204140
]
Clear Al Progres Enier DalyProgress ) Activity
= Ativity Cast Selected | Aactual Cost 1 2 3 4 5 L] 7 a8 9 10 11 12 13 14
ID| Description Duration w1000 F1 Pz | P3 Method Todate
1__IExcavation 20 320 1 50% : 50%
2 |Foundation 20 520 T 1 £ 50% SO
3 Joining Wall 1.0 1.0 2 1 T 00%
4 House Walls 40 240 3 1 Poasx 25% 6% 26%
253 | 25x | 25x ¢ 25x S
5 House Roof 20 35.0 4 2 io50% i s0%
&  Select Finishes 1.0 1.0 1 100%
7 |Interior Finishes. 20 340 [ 5 2 50% 50%
ETEETTE
8 |Clean Up 1.0 310 T 12 1 £ o100%
10074
9 Fab. Garage Doors 8.0 $6.0 1 R T T
10 Garags Walls 20 350 3 2
11 |Garage Roof 20 520 10 1 0%
503 50 S
12 Garage Doors 20 320 M| 9 1 0% : 50
| 50z ¢ 505 3
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After entering all the data for the 12 days, the schedule will

look as below with projected completion of 20 days. Make
sure that you record the reasons for the delays.

Achivity Progress:

x|

On day 1 (01,/01/2004)
(Excavation) has:

f* Progress:

Walue:

wWiork done today: [gg %o,

Crwnier-directed acceleration?

™ ‘es + Mo

Comment on progress, such 7

" Delay:

1 Excavation a5 reason For delay or any
important site details,
2 Foundstion
3 | 50% -
3 Jonng vl oo j Delete all activity progress ‘ —
4 Houze Wallz oy i oamy oomy

5 Houze Roof

5 0%

£ Select Finizhes

00%

7 Interior Finishes

0% 0%

0% | S
8 Clean Up 100%
9 Fab. Garage Doors
10 Garage Walls
11 Garage Roof 0% 0%
12 Garage Doors 5% 50N

execution strategy that tries to recover the delays.

For corrective actions, you may reactivate the optimization feature of EasyPlan to determine an

For project control purposes, EasyPlan has a wide range of reports and charts to support you in

identifying project status, actual versus planned progress, corrective actions, and payment reports.
Two examples are the payment report and the project S-curve.

Reports and Charts:

Summary ¢~ o

Reports: Full Activity Report
€~ Budget [ Category Reports
. Payment Repork

Resource ¢~ .

o Hiskagran Far, L5
" Histogram for 0
= Hiskogram For 0

Progress ¢~ cach Flow Chart

Charts: )
" Earned-Yalue Chart
" Progress Indices

Cancel |

ok |

We specify
Payment Report the report
= Help & period
= Instructions
. 4 here.
Period;Fuan day 1 To day 12
$43,120 B88.6% F3.6% $14,501 $14,501
> Baseline | Planned Actual |$TotalOwing| § Total Paid | $ Payable
Budget | Progress | Progress | To En Before Before
Activity|Description €3] %) %) Day 12 Day 1 Deductions

1|Excavation $2,464 | 100.0% | 100.0% §2 464 $2.464

2|Foundation $2,464 | 100.0% | 100.0% §2 464 $2.464

3|Joining YWall $1,232 [ 100.0% | 100.0% §1.232 %\".

4|House Walls $4928 [ 100.0% | 50.0% §2 464 $2.464 Notice the
actual

5

5[House Roof §6,160 100.0% versus

B|Select Finishes §1,232 [ 100.0% planned

7|Interior Finishes 54928 | 500% progress
for that

B|Clean Up 51,232 .
period.

S|Fab. Garage Doors §7,392 | 1000% | 17.0% §1.287 $1.257

- Other reports include an S-Curve, an Earned-Value chart, and a chart for progress indices. View
these reports for the case study project.
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Project Delay Analysis

Recording the Work % Complete

Slow-down Work Stop Acceleration
% complete % complete % Actual complete on % complete ‘{o complete
actual { planned that day =0 actual planned
Responsibility and reason
e Reason? * Reason?
e Document? e Owner Directed?
| | | | e Contractor own?
Owner Contractor Excusable Concurrent e Document?
©) © (N) (C+0)
- - - or (N+C)
- - - or (N+O)
or (C+O+N)

Question: Does Our Project Management System allow us to store this data legibly and
automatically use it to show the impact on project time and cost?

One way to simulate a delay on Microsoft project is to add an extra activity, as shown in the
following figure. This, however, increases the activities in a project, yet does not provide the
necessary analysis to see which delay affected the project or not.

Three activitie Excavation

(without delays)

Foundation

Walls
Tazk Mame Duration January
so[z (1 [2]3lalsle]7]aaloltt12l1z3l1al1s]16]17[18]19]20](21 [22]
Excavation (&) 1 day Excavation (a)
Excavation (k) 3days xcavation (b)
Foundation Sdays Foundation
Wialls (=) 2 days Walls (a)
Walls (b 4 days Walls (b)
b
Crvner delay 1 day | 3
< Cortractor Delay Jdays

®-____Added activities to
represent delays
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Example: In the small example shown below, can we readily decide which party is responsible for

the two days delay beyond the deadline?

Activity

As-Planned Bar Chart

&

Deadline

Activiy | Date

1 [ 2 1T 3 T 4 1 8 1 =&

As-Built Bar Chart

Try the same exercise on Microsoft project using the But-For approach.

- Using a But-For analysis, removing contractor delays:

4

Actual complete date

- Using a But-For analysis, removing owner delays:

- Using a window analysis of 9 days:
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New Approach: Daily Windows

Activity Date
1] 2 ] 3 4 5 3 7 8 g
: : Project delay=8-7=1

A m Critical Path: &-C-0
B Remaining part SIS

F'.s.-built part [without delay Fiesponzibility=1C
C [with delay)
1]

Window of Day 3 -

Projected complete day

Activity Date
1] 2 ] 3 4 5 3 7 8 g _
i i Project delay=8-8=0
A ETEETE Critical Path: A-C-D
B Fiemaining part and P.-EB-IIII. .
is-built part {without delay] Fiesponsibility=non
C [with delay]
1]
. - A
Window of Da.y 4 Projected complete day
Activity LD
R 4 3 3 7 g g ,
: : Project delay=9-8=1
A EETEETER Critical Prath; A-E-D
i Fiesponsibility=10
B o o o ey [P
B TSES ; : fwithout delay]
c |l | -
1]
' - i
W|nd0W Of Day 5 Actual complete day

Case of Delays and Accelerations

Traditional delay analysis looks at several project intervals (windows or snapshots) and assesses how
the critical path varies from each window to the other (but not within each window). When acceleration
is not considered, the analysis may produce different results depending on the window size. This is
illustrated in the small 2-activity example below. The two activities of this example are both critical.
During execution, one-day acceleration occurred on the first day, thus causing a one-day acceleration
float (with respect to the original deadline). The owner then caused a work stop on the third day, while
the contractor caused a work stop on the fifth day. The net project delay is one day (6 days on the as-
built versus 5 days on the as-planned).

1 2 3 4 5 6
A 50% | 50%
100% Acceleration‘ Plan
Float
5 [ 33w | 33% [ 34% Actual
200 I 30% 50%
v
Deadline
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Delay Analysis Using EasyPlan

For the case study project, activate delay analysis and determine responsibility. Experiment with the
but-for versus the windows method. Add few accelerations and experiment with it.

The windows analysis
compares progress
against baseline and

Litilities il Cuick Jumps Help accurately considers
Activate the Indirect Cost Estirmation concurrent delays
. throughout the project
delay analysis at Compekitor Analysis and Markup Estimation duration.

any time along
the project or at Site Layout Opkimization
project end.

Delay Analysis 3

EBut-For Analysis

Windows Analysis

Project control on the Web
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Advanced IT Tools & Techniques

Process Simulation

Computer simulation is a powerful tool for accurate modeling of real world construction systems to
support planning, scheduling, and resource management. Over the years, several systems have
been developed with various capabilities. Such tools are beneficial in modeling any cyclic process
such as the erection of steel elements in the various floors of a high-rise building, or earth-moving
operations in which trucks are loaded with material, sent to dump area, and returned in a queue for
another loading. These processes can have a lot of variability in the timing of each step, probability of
process breakdowns, and various possible resource combinations.

With traditional simulation tools, the process of developing a simulation model requires the user to be
familiar with specific terminology and the modeling schematics of particular software, in addition to the
ability to write proprietary computer code. This may not be suitable for many construction practitioners
who are not familiar with the operational details needed for accurate simulation. Several researchers
have, therefore, employed different ways to simplify the modeling process and to make it more
attractive to practitioners.

One of the simple simulation tools available commercially that is remarkably easy to use is the
Scitor Process software. It allows the user to draw a flowchart of any process, assign resources to
the process steps, run the simulation, and then obtain various reports on productive times, idle
times, and the production quantity produced at the various process steps. An example of a simple
concrete placing operation is shown below.

Using any simulation tool brings substantial benefits. This includes proper estimation of production
rates, analysis of the impact of various resource combinations on production, analysis of the
impact of uncertainty on production, and analysis of various reengineering decisions.

Crane & Bucket return after
placing 1 CuYd

Reposition new truck
(after loading 8 CuYds)

3

Start Load & Hoist Place & Vibrate

1 2 1 CuYd (AND-IF) 1 CuYd

Crew moves to next
column after placing 2 CuYds

Model of a Simple Concrete-Placing Operation.
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Enterprise Resource Planning

With the turn of the millennium, many software vendors have put into the market project
management software that is claimed to be usable by all parts of the “Enterprise”. It ties
scheduling, resource allocation, document management, timekeeping, financing, procurement, and
reporting together into one integrated system. On the larger business community, such systems
have been referred to as “ERP” or Enterprise Resource Planning systems. An Enterprise Resource
Planning system is a packaged business software system that enables a company to manage the
efficient and effective use of its resources (materials, plant, and equipment, etc). ERP systems
have been used by large manufacturing, production, and larger corporations and they cost millions
of dollars in its planning, customization, and training of users. Their objectives are:

- Automate and integrate the majority of an organization’s business processes;

- Share common data and practices across the entire enterprise;

- Produce and access information in a real-time environment;

- Tie all departments of a corporation together and facilitate the transfer of information; and

- Increase productivity, achieve higher level of competitiveness, and ultimately attain larger
market share and profit margins.

With the increase in number of corporations using ERP software, organizations are facing many
challenges during the implementation, particularly with the large cultural changes required from
users. In fact, the use of these systems is going through the second wave which follows the “Go
Live” step in their implementing. In this second wave, the focus is on addressing whether the
promised benefits are attainable, the systems’ impact on users’ ability to adapt, and how to
optimize the benefits gained from using such systems.

In a recent consulting report published by Deloitte Consulting (http://www.dc.com), various
worldwide ERP implementation were analyzed through a survey among 230 respondents in 85
global companies. The report “ERP’'s Second Wave: Maximizing the Value of Enterprise
Applications and Processes” included a survey that was conducted between the summer of 1998
and spring of 1999. The ERP systems surveyed are SAP, Oracle, Baan, and PeopleSoft. Some
of the findings in the report are shown in the figure below. According to this report, full benefits of
ERP implementation can be achieved through the following practices:

1. Focus on capabilities and benefits, not just going live;

2. Implementation does not end by go-live. ERP requires continuous planning and management;

3. Companies should anticipate a temporary dip in performance after going live but substantial
improvements will soon follow;

4. Achieve balanced people, process, and technology changes across all area,;

5. Extend the ERP capabilities even further;

6. Teach the organization to use new capabilities;

7. Build and leverage process expertise;

8. Promote post-implementation commonalties; and

9. Assign clear ownership of benefits and define metrics and manage to them.
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Respondent Profile by Role

User 29%

Implementer 39%

Executive 32%

Analysis of

Industry Representation
Aerospace and Defense 3%
Energy 4%

Nutomotive 9%

Consumer Business 18%

Process 39%

High-Tech 27%

ERP Implementations

Inventory Reduction

Personnel Reduction

Effective Cash
Management

Revenue/Frofit
Enhancement

IT Cost Reduction

Productivity lmprovement

Procurement

Cost Reduction

Order Management/
Cycle Time Improvement

Maintenance Reduction

Faster Financial Close Cycle

TransportationsLogistics
Cost Reduction

Impraved Supplier
Management

Improved On-Time Delivery

Improved Sales &
Dperations Planning

=

Anticipated vs. Actual Benefits

- Anticipated
- Actual

a 20 L1 40 0 ]

B af Respondents with Megsuralde fesults
Note: Based on multiple answers per respondent
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Project Collaboration on the Web

The examples on Web-enabled devices and software applications are plenty. From Cellular
phones that can browse the World Wide Web to applications that can completely run from the
remote server by the Web browser. Almost all the new versions of project management software
such as MS Project and Primavera have web features. Other specialized software that provide
web-based project management services have also become available. Examples include BidCom,
Framework, and Meridian. A listing of these software systems is provided in the appendix. With the
new hand-held gadgets and web-enabled software, site to head-office communication is much
facilitated so that reports are transmitted on line and expert solutions are provided immediately to
site professionals.

Before buying: do some search, visit service providers’ sites, try demos, do a matrix, talk to users,
look at financial performance, evaluate your own operations, test different procedures, & plan for
the transition.

Service Providers:

Bently Systems, Inc. Ironsprire, Inc.
Bricsnet Market Street Technologies, Inc.
Buzzsaw.com Inc. Meridian Project Systems, Inc.
Citadon Inc. Novient, Inc.

Constructw@re | Portera Systems
E-builder, Inc. | Primavera Systems, Inc.
eProject.com, Inc. | ProjectGrid.com, Inc.
Framework Technologies Corp. | ViaNovus

Features:
Collaboration: Work Flow: Budgeting / Procurement:
O Review Drawings O tdeeting minutes O Estimating / Budgeting
O Redline/ Comment O Manage Correspondence O Bid Solicitation
O Archive versions O RFls O Furchasing / Procurement
O Lock O Transmittals O Accounting
O Review CADD models O Submittals O Faciliies management
O Review photos O Approvals
O Review without applications O Change Motification
O Message Boards O Job progress reporting
O Realtime discussions O tulti-project progress reporting
O Schedule mestings
Communication: Cost: Big Questions:
O Print O Training fee O Repetitive Projects?
O Email O Annual cost/ project O Howto meet constraints?
O Fax O tonthly cost f user O Crewplanning?
O FPDAs O Optimization?
O Corrective Actions?
O MewEngineering features?
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Internet Bidding
|@ Welcome to MERX! - Microsoft Internet Explorer u[i]
:;'

File Edit “iew Favorites Tools  Help

eBack > | \ﬂ \ELI _;\J /',-\JSearch ‘?;I?:(Favorites @Media @) <] - .\’_,'_ @ - _] ﬁ

Address |$Ej hitbpe f funana e comfServices/ AboutMER X/English/MK_SiteMap . asp?FLASH=Yes [V] G0 Links ** @ -

~
M ERK Significant Cost Reductions! (@ ECTRONIC TENDERING
Search: _ Frangais | Customer Support | Feedback
REGIS Interested in doing business
Foraat vour nassword: | With the public sector? %f%arn about -
atures o
about MERX MERX is an easy, fast and efficient prospecting tool to help your business grow, Mew opportunities MERX
are listed daily from all levels of government including MasSH sector (Municipal, Academic, Schoaol ! ’
AR ELEEETS Boards and Hospitals) from across Canada. Take a look and see if there is an opportunity for you!
Site Map Check out what opportunities are open today: gzgsschrlﬁl;tu MERX
FAQs Construction TODAT uIIrFESETK LsTep  Elick here
to find out how to
_ Construction Services 13 53 196 take advantage of all
Tutarial the MERX features
LAST and services and
Goods TODAY WEEK LISTED save maoney!
Aerospace 3 28 76
Air Conditioning and Refrigeration Equipment 3 a
Armarment 1 1 11
Chericals and Chemical Specialties 1 5 15
Communications, Detection and Fibre Optics 3 a 27
Construction Products 4 19 59
Cosmetics and Toiletries
M DIAGRIF EDF Hardware and Software 1 19 45
EDFP and Office Equipment Maintenance
Electrical and Electronics 7 10 58
Energy 4
Enaines, Turbines, Components and Accessories 1 3 10 [V]
@  Internet

Tel | 20 AW S DIBSHATIT 2aeem

m -4 I NERG | 5% Can... || ] Ter.. || 42 Pho... || |3 kare...

OTHER
Hand-held devices

4-D visualization

GIS
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Workshop Evaluation

Hands-On Computer Workshops

I work for an : Owner; Contractor; or organization.

Please circle your answer

1 = Low / Disagree
Question = V. High/Strongly Agree
How would you rate the overall quality of this workshop?

Overall, how would you rate the instructor?

The instructor is well prepared?

The instructor answers questions carefully and completely?

The instructor uses examples to make the materials understandable?
The instructor stimulated interest in the course?

The course material is interesting?

The instructor makes participants comfortable about asking?

The instructor's use of technology enhanced learning?

The difficulty level of this course was appropriate for me?

The quality of the workshop notes are?

I would recommend this course to others?

Workshop cost is reasonable?

Format and time of day is reasonable?

Location is good?

Is the workshop material useful for your work environment?

PRRPRPRPRPRRRPRPREPRREPRERPR(p

NNNNNNNNNNNNNNDNDN
WWWWWwwWwwwwwwwwwwow
ArBADMDIMAMAIMDIMDIMDIMLADLMDMDDLLN
goooaaaoaaaooooooooa

Comments on Workshop

Other comments & suggestions for other workshops:
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