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Detailed concepts can be
found in the textbook shown.

Important Setup Note:

Limitations:

Finish-to-start relations.

3 predecessors and 3 for each activity.

3 optional estimates per activity.

Before using EasyPlan, we need to setup Excel to allow using Macros. In Excel, do the following:

(® Enable all macros (not recommended; potentially dangerous code can run)
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EasyPlan Features: Missing in Commercial Scheduling Software

1. Resource bank that links Scheduling with Estimating 2. Not one ... but three estimates / activity

a1 Z 1
First Estimate | Second Estimate | Third Estimate
Cost1 Dur1 Cost2 Dur2 Cost3 Dur3

Labour 1 Excavation $2.000 z0 |s2.000 20 J+3.000 10
e 4 Foundation $2.000 2.0 |s$2.000 20 [#3.000 10
% w ﬂ‘ N daining o' all $1.000 10 |$1.000 10 |+1.000 10

Click on each figure or button to edit resources Pctivity| Descriotion hore>

2
3
| I —1 + “ “ 4 House ‘walls #4000 4.0 |$3.000 30 [#5.000 z0
Craws Materials Subcontractors
3. Powerful cost optimization 4. Cash flow analysis & indirect costs
Schedule Improvement Y el |
Select the best — Meet Deadline & Resource Limits: —————— S V ——
combination of M Quick Heuristic Solution 25000 P /OfOf 77777
construction ' owner
options for all I Optimization (Longer time) 50 Cyu:kz_‘.- F20,000 Jrommmsmmee o oo payments
aCﬁV/ﬂes, to {Use 100s of cycles to greatly improve solution) 15,000 4o A Veres
meet pfoject — Price Refinement: 10,000 1 lesemscmasyZenmcansmmnd fommsmnmmmmecmmassesmseammeenmeaammeseeny cOSts—
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EasyPlan Quick Tutorial

a. Before Using EasyPlan:

Before you use EasyPlan or any other project management software, you need to do some manual planning work to identify the
project activities, construction options, available resources, and the sequence of work among the project activities. Based on these,
your team can draw the project network such as the one shown below. The network diagram is very beneficial. For example, if the
SLAB FORM activity is delayed for any reason, you can directly tell the affected activities so that you make proper corrective actions.

Notice that for each of the project activities, you need to perform quantity take off, get quotes from suppliers and subcontractors,
investigate if you are able to perform the work by in-house crews or using subcontractors, etc. Once this is done, you are ready to use
EasyPlan to develop an optimum plan that saves you time and money.

“-‘,

Site Layout Slab Excawat

Place Blocks

Rough Pt

Hock Up Finis

Rough Electr

Data for each activity:
- Estimate 1: time, cost, & resources
- Estimate 2: time, cost, & resources
- Estimate 3: time, cost, & resources

b. Starting a New Project

Start by activating EasyPlan. Use File — Save As to rename the project.
In the “Main Screen”, input the general data for the project and the constraints you have, such as:

Ea P / a n ©Dr. Tarek Hegazy, 2002-2016
Uiniversiy of Waterioo, larekfiuwalenco.ca
Tutorial

- Start date;
Project Information

T Startbetes] SJanis | - Project deadline duration;
-ode Limit: | Used Deadline [Days):_l 8
L2 20 | 40 Penalty (3/d): 5,000 - Working days and weekends;
Incentive ($/d): 1,000
Indirect ($/d): J 50
Report Every (d): 2 - Three key resource categories and
i/ Period (%): 1.00 . . . - P
Wokdays: SARF P ¥ B F B s ek == their daily availability limits;
Hold Back (%): 5.0
Down Payment (%): - Penalty & incentive amounts; and
Suppliers credit (%):
No. of Activities: 6
Project Cost = $31,650 - Other contract provisions as shown.
Project End Date: 17-Jan-16 Duration (days)= 13.0

Warning: Resources exceed limits!..You need to optimize the schedule. Notice the warnings below.

Warning: Duration exceeds deadiine!..You need to optimize the schedule.




c. Specifying the Project Activities & their estimates

Litilities

3 ways you can specify the project activities:

EasyPlan
combines full
Estimating with its
Scheduling,
Optimization, and
unique progress

1. import from Microsoft Project

Select the Microsoft project file to import. It has

| &  Import from MS Project File

the activities, relationships, and resources. tracking.

OR

Activities and ESTIMATES | 2. Add activities and manually enter the durations and costs for 3 estimates

Two ways to
specify optional
estimates in
EasyPlan:

Note on Resources

BResources

Activities & 3 Estimates

Add Activity N Delete Current |f“ Estimates based on quantity and crew rates
below cument Activity

irect User-Input of cost, duration & resources

You may add few extra activitiés to avoid changes later. Do Not use Copy-Paste. Productnity (0-1)

I Cheap Estimate Moderate Estimate Expensive Estimate
Actity | D Costl | Durl LS Costz | Dur2 L5 Cost3 | Durd L5 Winter | Spring | Fall
i Excavation |$2,000 20 20 53,000 10 20 1.00 100 100
2 F 1 55"'-'""' 20 20 $3,000 1.0 20 1.00 1.00 1.00
Seasonal productivity
factors.

3. Add activities and enter Labour, Equip. & Crews rates, and the work quantity.
EasyPlan will calculate the durations, costs, and resource needs

Activities & 3 Estimates

Add Activity
below current

Add/Delete enabled only after clearing actual progress. Do Not use Copy-Paste. Data Shest
‘ 3 5 1 5 3

<Less Cheap Estimate
Contr. tem | Contr. | Desc. | Desc. | Super-

Delete Current ‘imates baSEd on quantity and crew rates
™| Direct User-Input of cost, duration & resources

Moderate Estimate Expensive Estimate

Activity Description Quant Unit Item | Level-1  Level-2 | wisor | Cost1 Dur1 Cost2 Dur2 Cost3 Dur3
1 |Excavation 1.00 unit  ftem1 $18.006 80
2 Foundation 1.00 unit _ item2 $11.055( rw )60

Resource Bank

Select the cell of an activity
estimate & click Edit.

White cells are user inputs

Estimate Details |
Estimate: 1 for Activity: B-Sanitary Main
Cl
Estimate Desc. First Option aae
Select a Crew or a Subcontractor Cost S/d
Edit CREW| CR7-CR7: §1,655/day ~ | S1655.44
Edit SUBcontractol ~ | 50.00
Activity Quantity (1.0 for LSumj: 3|
Crew Production Quantity / 8-hour 0.5
Crew Work Hours / 8
Edit | Material Type:| M12-Material for Ac: $19/m3 $187.00
Material Quantity / day 10.00

Cost Estimate (5} $11054.64 First Estimate is:

6 days and $11,054.64

Duration (days): 6.00

Winter Spring Fall

Seasonal Productivity Factors [Dto 1): |1 1 1

Even before you start estimating, you may store all
your available labour, equipment, materials, crews,
and subcontracts in EasyPlan’s Resource Bank.

In your inputs, make sure to write the code of the
resource used in the appropriate cells. To help in this
process, you may print the various resource sheets.

|
Hse | Resource Bank

Click on each figure or button to edit resources

é[\ .

Subcontractors




d. Adding Activity Relations & Schedule Details

Two ways to 1. Using the Network diagram to edit / change activity
specify the Dependents in the yellow cells directly.
logical 1 2 & ' 0
I t. . Dlepends on: f0ur - $11000 Dlepends on: | Dur 11000 Dlepends on: §0ur 11000
relations: 3 E N Fi= 1 I %k |2 = 2 4 #r |°
1: = 1z = P2. 3 |2 s
11 s 14 g1 11 s
Edit Dependents. Edit Dependents. Edit Dependents.
3 C
Dlepends on: | Our 11000
Fi= 1 3 $3
-
PR ]
-
Metwork Diagram u 1_t6

Edit Dependents.

OR

SCHEDULE Details I_,—P 2. Specifying activity dependents directly in the Schedule.

Select which of the three optional
estimates (1, 2, or 3) is used in each
Schedule: Key options are in the activity. Time & cost change accordingly.
white cells below.

Total Cost= $44 800

Duration = 16.0 Days Early Bar Chart
(12 Activities)  Activity Options Bl redecessies NS | 404 | S04 |
b | - ] R - - - | w b b | b |
Activity Activity Cost Stat | Change | Method | Cost 1 2 3
Activity Description Duration #$1,000 M P2 P2 Delay | Allowed | Used | Adjust (%)
1__ IExcavation 20 $2.00 Yes
2 Foundation 2.0 $2.00 Yes
3 Joining Wall 1.0 $1.00 Yes 1
4  House Walls 40 $4.00 Yes 1
5  House Roof 3.0 $3.00 Yes 1
Up to three If we delay the start of any
predecessors for activity, we avoid having all
each activity. activities running in parallel.
e. Optimizing the Schedule
If your schedule extends beyond the Schedule Improvement X
deadl.lne or the amount of resources | _ Meet Deadline & Resource Limits: ——— © A Quick solution to meet
used is more than you have, the main deadline and resource limits.

screen will give you a warning that ¥ Quick Heuristic Solution

you need to optimize the schedule.
@ A more detailed way to

I” Optimization (Longer time) I 50  cydles improve the solution.

(Use 100s of oydes to greatly improve solution)

Optimize Schedule...

~ Price Refinement:
© Another option to adjust

the schedule and improve the
cash flow.

I Minimize Cash Flow & Interest Charges!

See screen captures
Cancel Proceed in next page.




Optimization: EasyPlan tries to introduce

Total Cost= $44,000 small start delays in some aclivities to avoid

Dufation = 100 e resource conflicts. Also, EasyPlan selects a Early Bar Chart
combination of construction methods that | |
(12 Activities)  Activity Options - meets deadline with minimum cost. | w04 | 404 | 504 | 62004
b | b | h] T b | ~ ~ b | b |
Activity Botivity Cost Stat | Change | Method = Cost 1 2 3 1
Activity Desoription | Duration P11 P2 |P3 Delay | Allowed |
Y S e “Yes |
Yes
Yes
$5.00 [ Yes
$1.00 | TZ Yes
Optimization options 0 & 9 In option 9 Assigning 5% extra cost to
change the values in these two early activities and subtracting 5% from
columns until an optimum later ones, cash flow is improved and
combination is determined. interest charges are reduced.
$160,000 1
f. Saving the Baseline S ﬂ—_*f_’
$120,000

Baseline Updates: X $100,000 '—/ ------
Progress reached day 1 p /
Baseline Sawve / Update... ‘ on 2016-01-05 '

Update Baseline on 2016-01-05

Remove Baseine

Once you determine a schedule that
meets deadline and resource limits,
it is time to save this schedule as a
Baseline for the project so that can
be used for progress evaluation.

Largest Overdraft Needed = $45084.1

15 0 25 30 35

Cash flow curve is one EasyPlan reports.

g. Project Control

Actual Progress ws Baseline

Progress recording and updating the schedule is one key benefit of Easyplan. Once you start entering actual progress (see next
page), you will notice that the bar chart shows different colors for each activity, as follows:

Progress vs Baseline:
Baseline Chart Actual:

Actual Completed Work + Remaining Work
(user input) 20% in 3 days, with (automatically calculated)
owner Delay (O) in the 2" day.

Remaining Work Calculated in two ways:

a) Following baseline speed (default): Since baseline = 50% /day, the remaining 80% takes 2 days Remaining Work:

b) Following actual speed: Since actual = 10% /day, the remaining 80% takes 8 days. 100% | gacel ]
dseline spee

In EasyPlan, you can decide the way remaining work is calculated by setting this option: + Actual speed
‘wheight [0ta 1)
6




3 Ways to enter actual progress:

Clear Al Progress I Enter Dailv Proaress
(&8 Activities ) 51-16 | &6-1-16 | 7-1-16

All site events

Actual Cost including delays
asu‘lnﬁon Todate . by any party are

E— dvaliil 5 § entered onthe

actual bar chart.

1 Click on the “Enter Daily Progress” 2 Select the actual progress 3 Select the actual progress
button and EasyPlan will present a form to cell and directly enter: cell and click on the yellow
enter the events that took place every day. button, then use the form below.
P v cay - Avalue from 0to 1.0, say 0.5
Activity Progress: X to represent 50% progress; Activity Progress: X
O'E;ag(ml “(nglog-)u;:f} - Letter O for owner delay; 0';:_3 g{;‘(:gjégiohﬁﬁ )
O @ Progress: (" Delay: - Letter C for contractor delay; " Progress: (* Delay:
T — Due to:
- C+0if both; or & Owner ()
Work done today: {19 %.
- Letter N for third-party delay. " Contractor (C)
Owner-directed acceleration?  BothC40
" Yes & No " Neither, Weather, etc.
Resource difficuities Unexpected Seoil Condition.
~ Workers' Morale Today: - Workers' Morale Today:
e O @ )] f‘[_@)f ce ‘
Delete all activity progress Delete all activity progress
Delete this day’s progress Delete this day's progress
Cancel | oK cancel | oK
Notice the 10% progress in the Notice the “O” delay in the bar
bar chart on day 1. chart on day 2.
Note: r Remaining | 5116 | 61416 | 7-1-16 | 8116 | 8116 | 10-1-16| 11-1-16 | 12-1-16| 13116 14-1-16 | 15-1-16 | 16-1-16 17.1-1si
~ Plan 4 5 [ 7 8 9 0 | 11| 12 | 13

ID Dasuimiun

To help site personnel in progress
recording, Put the “Remaining” option off
then print the planned Schedule alone.

Present this chart to site personnel for
manually recording of daily progress. You
can enter these records to EasyPlan either
daily or every few days.




h. Project Reports

EasyPlan has various reports and charts that are useful both before and after start of construction. One of these is a Cash Flow chart
that facilitates your financing decisions. Similarly, you can view a bid proposal report and resource profiles.

Repoits and Charts: ]

Beports and Charts...

Bid proposal Report:

X

€ Full Activity Report

Cash Flow - Assumptions:

 Budget | Category
" Payment Report

™ Histogram for L1
" Histogram for E2
€ Histogram for M4

v

(* ‘Budget | Category Reports
Bid price for each activity.

Current Budget Report: Otk

™\
Sum of TotalCost |/
Descriotion ~|Contr. ltem _ w|Contr. Qu +|item Uni »|ContUC_+|fTotal
A Item1 1.00 unit §3,141.3 83,141
B Itern?2 1.00 unit $20,853.0/]$20 853
c Item3 1.00 unit §5567.5 | [$5.568
D Itemd 1.00 unit $21836.4 [$21 836
E Itern5 1.00 unit $24 2627 |$24 263
F Itemb 1.00 unit $18,197.4 [$18,197
G Item? 1.00 unit $15528.1 |$15528
H Item8B 1.00 unit $19.908.3| |$19,908
I Item3 1.00 unit $6,563.8 | 96,564
J Itern10 1.00 unit $7.278.8 \$7.279
K Itern11 1.00 unit $10,203.2 N10,203
Grand Total 163,340

Payment Report:

$50,000 +--

$40,000

- Invoice every period

= Payrment delayed one peniod,

- Retainage pawd back at end.

- Mobilization deducted fram 151 2 payrments.
- Suppliers' credi = paid next period

$20,000

$10,000

., day

$0
o

1 2 3 4 5 B 7 B a 10

Largest Overdraft Meeded = $33366.2

This chart s useful for financing decisions. Also, at the end of project, it shows final incoms versus costs
]

(o may adjust the vertical and horizontal scates for a better

Cost per category report:
(% ‘Budget | Category Reports

Very useful report about any part of the project.

Category Report:
Desc. Level-1 |House ¥
Desc. Level2 |Civil =
Supervisor _ |(All -
Amount

Descriotion +| Total
A $3.141
B $20.853
C $5 568
Grand Total | $29562

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.

We specify the report

/ period. /
7

Period: From day: 1 To day: 7 12
$43,120 88.6% 33.6% $14,501 $14,501
Baseline Planned Actual |$Total Owing| $ Total Paid | $ Payable
Budget | Progress | Progress To End of Before Before
12 1 Deductions
actmty|pescription [} %) %) Day Day
1lExcavation $2.464 100.0% 100.0% $2.,464 $2.464
2|Foundation $2.464 | 100.0% | 100.0% | $2.464 $2,464 Notice the
3|Joining Wall $1.232 100.0% 100.0% $1.232 $1.232 actual
4|House Walls $4.928 100.0% 50.0% $2,464 $2.464 versus
5|House Roof $6,160 | 100.0% planned
6|Select Finishes $1232 | 100.0% progress
7 |Interior Finishes $4 928 50.0% for _that
period.
8|Clean Up $1,232
9|Fab. Garage Doors $7 392 100.0% 17.0% $1,257 $1.257




Case 1: Trench Project

e You are involved in a 200-meter trench project in a new subdivision. Work will start May 1, 2016 under the following conditions:

e Deadline is 10 days; Penalty for late completion = $5,000/day, Bonus for early completion = $1000/day.

e Indirect cost = $50/day; Contractor’s markup = 10%; Reporting period = every 2 days; Interest rate is 1% per period; Owner’s
holdback = 5% (payable at end); and Workers (L5) availability limit is 3 / day.

The contractor’s team studied the drawings, specifications, and other contract documents, then did some planning tasks that resulted
in dividing the project into 5 work packages (activities). Optional estimates per activity were identified as shown in the following table.
Activity relationships are also shown. Some other identified information is as follows:

Trench 1 Lay pipe 1
Excavation & Backfill
Network for the Site
activities of a single unit Preparation
(200-meter section) \ Trench 2 Lay pipe 2
Excavation & Backfill
Estimate 1 Estimate 2 Estimate 3
No. | Description Depends on Cost Duration | Workers Cost Duration | Workers Cost Duration | Workers
1 Site Preparation --- $5,000 4.0 3.0 $7,000 2.0 3.0
2 | Trench 1 Excavation 1 $5,000 4.0 3.0 $10,000 2.0 2.0
3 | Trench 2 Excavation 1 $5,000 4.0 2.0 $6,000 3.0 2.0 $7,000 2.0 2.0
4 Lay Pipe 1 & Backfill 2 $5,000 4.0 3.0 $6,000 2.0 2.0 $7,000 1.0 2.0
5 Lay Pipe 2 & Backfill 3 $5,000 4.0 3.0 $8,000 3.0 2.0 $9,000 2.0 2.0

Requirements:
Part A: Enter the project data into EasyPlan. Determine the optimum execution plan that meets both the deadline and resource limits.

Part B: Your Company wants to develop a plan to trench a full stretch of two kilometers (i.e., 10 repetitive units of the 200-meter
standard section). The project has a deadline of 18 days. All activities and estimates data are the same as above. One constraint is

that you cannot provide more than four crews for any activity. Also, Sections 1 and 10 do not require “Site Preparation” work. Use
EasyPlan to propose a cost-effective schedule that satisfies the project constraints.

Step-By-Step Solution

Part A: 1. Prepare Project Data

Before using EasyPlan, you need the following data:
- Project work packages (activities);
- Logical order of executing the activities (which comes fist, which follows, etc.);
- Available resources such as equipment, crews, and materials;
- Work quantities, suppliers’ quotes, etc.; and
- Contract provisions such as deadline, payment frequency, etc.

B =y zon s DV = 7
2. Start EasyPlan [y a -qy; of [ -

£ Dr. Tarek Hegazy 200

b

Activate EasyPlan. Click on the middle figure to proceed.

Click
to
Proceed |
3. Rename Your Project L |
3 . . The Easiest Way to Get More Jobs & Manage Them Well
Use File — Save As to rename the project to a new name of your choice. Using EasyPlan implies your acceptance of the License Agreement (HELP ment)

9




4. Specify Your Resources

Let’s now specify that we have a key labour resource (code L5). To access the labour sheet, Activate the Resource Bank as follows:

nie| Resource Bank

Resources Click on each figure or button to edit resources

—l Resource Bank |
J 4%%4 +

Then, click on the picture of the labour to view the labour
sheet.

Matenials Subcontractors
In the Labour sheet, add a new labour category. Then,
change the data of the new category to L5. Notice that BACI’d Lgbour - De!itebCurrent
all labour codes start with letter L. Once done, return to bbbl st Basic
the Main Screen and hide the Resource Bank. Code |Description Rate/hr Rate/hr |
L1 Imported Labour $237 $15.0
- L2 Labour2 $395 $25.0
Main S
Hide | L3 Asbestos_Foreman $46 6 $295
L5 Example Worker $395 $25.0
5. Enter General Information Project Information
Three Key Resources Start Date: 5-Jan-16
In the “Main Screen”, enter the data and constraints: Liis Lirs | sz Beads {Da‘f’s):l | 10
. > L5 3.0 [ d):
- Start date and Working days; InZ:::\z i:idi i’EEE
- Three key resource categories and their limit; Indirect ($/d): | '5,]
- Project deadline duration; Report Every (d): 2
- Penalty & incentive amounts; and 14 FErEd (B8 1.00
- Other contract provisions as shown Workdays: SAFF M ¥ ¥ ¥ ¥ FR Markup (%): 10.00
’ Hold Back (%): 5.0
Down Payment (%):
Suppliers credit (%):

6. Specify the Activities

Activities and ESTIMATES |

 Direct User-Input of cost, duration & resources

Make sure to select the option because the costs and durations are given to us in Page 9.

Add Activity
Select any activity and use M to add new activities so the total becomes 5 for our project.

Notice the resource needs can be specified here. Also you can change the seasonal productivity factors.
Start entering the estimates’ data in the white cells. Notice that the estimates are arranged as Cheap, Moderate, and Expensive.

Once done, the screen B Activities & 3 Estimates

will look like this: Add Activity | Delete Current | Estimates based on quantity and crew rates
Note: bR B E HETL @ Direct User-Input of cost, duration & resources
You can use the L You may add few extra activities to avoid changes later. Do Not use Copy-Paste. Productivity (0-1)
button to enter other activity More: Cheap Estimate Moderate Estimate Expensive Estimate
data SUCh as Work quantlty’ Activity Description Cost? | Durl L5 | Cost2 ‘ Dur2 L5 ‘ Cost3 | Dur3 L5 ‘ Winter | Spring | Fall
the Supervisorls name, and 1 Site Preparation §5,000 40 30 $7,000 20 30 100 100 100

heth it ivil electrical 2 |Trench 1 Excavation|$5000 40 30 $10000 20 20 100 100 100

whether 1t is civil, electrical, 3 Trench 2 Excavation| 55000 40 20 $00 30 20 s000 20 20 100 100 100
mechanical or any work 4 |LayPipe 1 & Backfil[$5000 40 20 $6000 20 20 §1000 40 20 100 100 100

. 5 |Lay Pipe 2 & Backfill|$5.000 40 30 $8,000 3.0 20 $9,000 20 20 100 100 1.00
category or project area
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7. Specify Work Sequence & Schedule Details

f@ SCHEDULE Details |
. Select which estimate

(1, 2, Or 3) here.

Duration (days) = 12.0 Views: i Early Bar Chart (No User Inputs)
[5 Activities] AdIVTIY Opiions j 5-1-16 | 6-1-16 | 7-1-16 | 8-1-16 ‘ 9-1-16 |10-1-16 11-1-16{12-1-16/ 13-1-16| 14-1-16| 15-1-16| 16-1-16
) l LiicalReIations 17 YV O\ e
Actiity Activity Options Statt | Change [Method| Adust. | 1 | 2 3 | 4 5 6 7 8 9 [ 10 11 12
D Description Cost Details pr | p2 | p3 | Delay | Allowed | Used | (%)
1 Site Preparation | 1Ime Defails Yes |
2 Trench Exca% aesowce Dels i Yes | |

3 Trench2 Exca l‘l'a rOQlEfEU 1 Yes 1

4 layPipei&Bacl 4 §50 2 Yes 1

5 layPipe2&Bac 4 $60 3 s \ 1/

|
We enterup to 3 If we delay the start of any
predecessors for activity, we avoid having all
each activity. activities running in parallel,
thus using many resources. T 7 EETLITEE
Code: Limit: | Used:

After entering the logical relations as above, we set each activity to use the cheapest L5 1.0 5.0
estimate (1). Accordingly, the project becomes 12 days (2 days beyond deadline).
Because of the penalty, total cost becomes $35,600 as shown at the top of the schedule. S ——
| i | Main Screen | . . . . = =
n the Main Screen, , we notice we have two warnings: Deadline Warning: Resources exceed limits
is exceeded, and We use 5 of the L5 resource (2 more than available). Wanisg: Duration sichids Usaited

8. Optimize the Schedule

Optimize Schedule.. | ¥ Quick Heuristic Solution Proceed

Activating the schedule optimization, the quick solution was able to find a schedule that meets the deadline (10 days) and uses 3 L5
resources (same as daily limit). Project cost is only $39,450. The resulting schedule (below) selects the proper work methods
(estimates) and some start delays to satisfy our objectives with minimum cost.

- st = $39,450 Many View
Dur /5)=90 Views: / Options; Early Bar Chart (No User Inputs)
(5 Activities ) = Activity Options E[ 5-1-16 | 6-1-16 | 7-1-16 | 8-1-16 | 9-1-16 | 10-1-16|11-1-16| 12-1-16| 13-1-16
) ) Activity 171 ) ) ) ) Cost
Wctivity Activity Cost Start Change | Method | Adjust.

ID |Description Duration x51,000 p1 | pz | p3 | Delay | Allowed Used (%)

1 Site Preparation 2 $7.0 / N\ | Yes | /2\

2 Trench 1 Excavat 2 $100 1 2 Yes 3

3 |[Trench2Excavat 2 $70 1 Yes 3

4 LayPipe 1 & Bac 1 70 2 2 Yes 3

5 layPipe2&Bac 2 $9.0 3 \2/] Yes [\3])
\ \
Decisions made by the

optimization.
We can also try to improve the schedule further by selecting: ‘ Optimize Schedule... ‘ [ Optimization (Longer time) 50 cydes

But for this project, no better solution was obtained.

This schedule is the solution to Part A of this project. Now it is time to save your file. You can also save the
schedule as a baseline, then add actual progress to update the schedule, as done in the next project.
11




Part B: Repetitive Schedule

Background: EasyPlan has made repetitive
scheduling simple and straightforward. It helps
you determine the necessary crews and their
detailed work assignment that to meet deadlines
in the cheapest manner. It schedules crews to

i Crews are not

work continuously without interruption, to Unit 3 interrupted.
develop a learning momentum.
No. of crews
i optimized to
One example of a repetitive schedule is shown Unit 2 i meet deadline.
here of two crews working in one activity (e.g., :
painting) along five units. Crews are color-coded. Unit 1 : i
Notice the vertical axis is the unit number. 0 1 2 3 4 5 6 / Ti
2 1Iime
. i Crew 1 moves tosite 3  Crew 2 moves to unit 4 Start / Finish times can
Other flgures O_f repetitive schedules are shown after completing unit 1.  after completing unit 2. be read directly on chart.
below with various ways to schedule crews.
e Different 3parallel 3 Staggered Unit Forms Steel Concrete
n Durations Crews Crews _
) — ‘—— — 4 F s |
8 Crews:2 2 " :3
7 — — | l .
6 — — — 3 _ :: E
5 gy Larger work. | '
4 [ —— — 2 | : 1L - 1 —I :
3 — — — \ ' - E
2 1 1 i I . Time
1 Time

Then, let’s go to the schedule

SCHEDULE Details

option. The schedule will be the one in step 7.

Repetitive
Units.

Navigation to

each activity. ——__|

M

We now activate repetitive scheduling:

| Repetitive Scheduling |

Deadline

To work on part B of this project Use File — Save As to rename the project to a new name of your choice.

‘ and clear all the start delays and set all activities to use the cheapest

This is the cheapest schedule for a single unit. We are ready now for repetitive scheduling of the 10 units.
Don’t worry that the schedule has resource issues. We are not concerned with individual units in this case.

Repetitive-Activities ]gondiﬁonal-Meﬂ-.ods |

T Overall Repetitive Units:| 10

and you will see the repetitive scheduling form as follows:

Overall
Deadline.
-

Deadline:] 18 Days | |

“Site Preparation” is not

Site Preparation (1/5) | |- needed in the first and
<< Previous ‘ Next => ‘ From Unit:| 2 tounit| 9 — | last units. We set it
— standard Units: from unit 2 to unit 9.
Duration Cost Mas. Selected
(days) (%) Crews ;. Method: 3 estimates for
Method1: | | 4 Ol | standard units and
maximum available
. '
Method2: | | | 4 2 crews set to 4
Method3: | | | 0 3
— Special Units:
Unit No. 2: If an;/ ofdthe units is not
standard, you can set its
ﬂ_| J 100 & of a standard unit. duration & cost here

Mote: In EasyPlan, you cannot enter actual progress data for a repetitive schedule. To overcome this,
export your repetitive schedule to a MS Project file, then, import that file to a new EasyPlan project.

Cancel

Pruceed\)
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After selecting each activity one-by-one and setting its crew limit, we are

ready to proceed.

The resulting schedule is shown below. Notice the project is 20 days with a total cost of $251,000.

Data related to the activity selected at the cursor.
A

—
Project Duration (d): 20
Total Cost (§):  $251,000 Crews: 4
Project Start:  5-Jan-16

Repetitive Data 10
Optimization g9
( Interrupt Time g
Crews | Method
7
Resource Options:
) . = All Parallel &
Various options to . j
i Al Shifted
organize the crews < e U s
and manually improve L All ASAP N :
the schedule [ Default T[ 4.1
Task data to View: 5 3
Crew & Method =
Zoom Level:

il\lormal v] 1

Store Solution

1 2 23 4 5 & 7 &8 9 40 11 12 13

Save & Re-Load a

desired solution Load Solution

Selected Task: Site Preparatio

Select network path to view

§ of unit: §5,000

Mathod: 1 Sta: 6 Finish: B Duration: 4

Cursor Time: 5

N

5 of all units: $40,000

- Note: To enter actual progress, exporta MS P

Cursor U

Path 22

17 148 19 20

14 15 16
Ja5 Jaé Ja7 JaB Ja9 Jal0 Ja11Ja12 Ja13 Jal4 Ja15 Ja16 Ja17 Ja18 Ja19 Ja20 Ja21 Ja22 JaZ3 Ja24

Export 4 Har Chrt Note: This version does not allow

Various detailed
reports.

—

Report1 | Report2

{
1

then, re-import it into EasyPlan.

enter actual progress for a repetitive
project. To overcome this, export your
repetitive schedule to a MS Project file,

you to

to see the impact on the project duration and cost.

Deadline (18 days) iz not met.. Try Optimization.

Note: To enter actual progress, export a MS Project file and

Notice the crews are arranged in a parallel manner. We can try other arrangements or manually change the number of crews

For example, if we select the first activity and then select the Jml
button to change the method used from 1 (cheap and slow) to 2 (faster
and more expensive). Accordingly, we will find that the schedule is
reduced from 20 days to 18 days, which meets the deadline, but the
total cost changes to $256,900. The schedule looks as follows:

Please input the index (1, 2, or 3) for the method to
use:

Task: Site Preparation

Cancal

E

- ltis also possible to optimize the schedule, or 10

change the crew arrangement (as shown), from the @ Site :2,57,000
options on the left side. After the optimization, 8 L L gh rence4 55,000 ay P4,55,000
various reports can be generated to communicate
the final plan to site personnel. -

(5] Ho0

5 w
This schedule is the solution to Part B of 4 ” renc:4,55,000 ay P:4,55,000
this project. 3 -

2
Next project will show even more 1

1 2 3 4 5 G T 8 a 10 11 12 13 14 15 16 17 18

features of EasyPlan_ JaS Jag Ja7 Jag Ja® Jal10 Jaid1 Ja12 Jai3 Jal4 JalS Jal6 Ja17 Ja18 Ja1D Ja20 Ja21 JaZ2




Case 2: House Project

In a small installation project for a mobile home with a garage, the contract information is as follows:

Project start date is Jan. 5, 2016 and deadline is 14 days.

Penalty for late completion = $5,000/day, incentive for early completion = $1000/day.

e Areporting period is 3 days and interest rate is 1% per period.

e Owner makes a 5% retention (holdback) of each invoice, which are payable with last payment.

Contractor’s Initial Planning

The contractor’s team studied the drawings, specifications, and other contract documents, then did some planning tasks that resulted
in dividing the project into 12 work packages (activities). Optional estimates per activity were identified as shown in the following
table. Activity relationships are also shown. Some other identified information is as follows:

e  Each activity uses 2 labors (L5) daily. The limit available of the L5 resources is 4 per day.
e Your Markup is 10% and Indirect cost = $300/day.

Estimate no. 1 Estimate no. 2 Estimate no. 3
(Cheap) (Moderate) (Expensive)
Activity Description Depends on | Dur. (d) Cost ($) Dur. (d) Cost ($) Dur. (d) | Cost ($)
1 Excavation -— 2 2,000 1 3,000 -- ---
2 Foundation 1 2 2,000 1 3,000 -- ---
3 Joining Wall 2 1 1,000 -- --- -- ---
4 House Walls 3 4 4,000 3 3,000 2 5,000
5 House Roof 4 3 3,000 2 5,000 -- ---
6 Select Finishes --- 1 1,000 -- --- -- ---
7 Interior Finishes 5,6 3 3,000 2 4,000 -- ---
8 Clean Up 7,12 1 1,000 -- --- -- ---
9 Fab. Garage Doors -— 6 6,000 4 10,000 2 12,000
10 Garage Walls 3 3 3,000 2 5,000 -- ---
11 Garage Roof 10 2 2,000 1 3,000 -- ---
12 Garage Doors 9,11 2 2,000 -- --- -- ---

Requirements:

Part A: Enter the project data into EasyPlan. If seasonal productivity factors are: Winter (70%), Fall (90%), and Spring (100%)

for the “Excavation” and “Foundation” works, what is the effect of starting the project in Jan. 5, 2016, or July 1,
2016 or Oct. 1, 2016.

Put the seasonal productivity factors back to 1.0 for all activities and the project start date to Jan. 5, 2016, then determine the
optimum execution plan that meets both the deadline and resource limits. Save the baseline plan.

Part B: During actual progress, the following events occurred during the first 8 days of the project:

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.

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.

Actual costs until day 8 are assumed to be $5,000 for each of the started activities.

What is the expected project duration and cost in light of these events? And, What is your optimum corrective action plan?

14




Part C: Multiple Homes

Your company wants to bid on a project to install 15 mobile homes and meet a deadline of 30 days.

C.1) Use EasyPlan to propose a cost-effective schedule and a bid proposal that satisfies the following project constraints:

- Tentative project start date is July 1, 2016;

- Indirect costs = $500/day; Penalty =5$10,000/day; and Bonus = $5,000/day;

- Markup = 5%; Retainage (owner’s hold back) = 10%;

- Reporting period is every 3 days; and Interest / period = 1%.

- Seasonal productivity factors for all activities = 1.0;

- No “Excavation” is needed for the first two and the last two homes;

- The “Select Interior Finishes” and “Fabrication of Garage Doors” are not repetitive activities;

- Only one supplier is able to do all the “Fabrication of Garage Doors” for the 15 homes in 20 days for $150,000.

- “House Walls” for homes 3, 4, and 8 will require 50% of the time and cost of a typical house. Also, “House
Roof" for the last two homes will require double the time and cost of typical homes;

- To improve maneuverability, “Install Interior Finishes” will begin at the last home, and will proceed until the first
one. However, if this option delays the schedule, just proceed from unit 1 to 15;

- You have only four crews for the “Install Interior Finishes” work; and

— The two activities “House Roof” and “Garage Roof” will use the same method for both activities (either Method 1
or Method 2). Also, you have a maximum of four roofing crews.

C.2) You need also decide which one of the following three options offered by the owner is best for your project:
- A lower interest rate of 0.5% per period;
- A suppliers’ credit of 40%; or
- A 15% down payment.
Hint: EasyPlan does not offer a bid report or a cash flow chart for repetitive schedules. To circumvent that, export

your best repetitive schedule into a MS Project file and then re-import that file to a new EasyPlan file. Then,
experiment with the three cash flow options above.

C.3) Print your schedule and your cash flow curve.

15




Step-By-Step Solution

Part A: 1. Prepare Project Data

Before using EasyPlan, you need the following data:

- Project work packages (activities);

- Logical order of executing the activities (which comes fist, which follows, etc.);
- Available resources such as equipment, crews, and materials;

- Work quantities, suppliers’ quotes, etc.; and

- Contract provisions such as deadline, payment frequency, etc.

© Dr. Tarek Hegazy 2002-2016

2. Start EasyPlan

Activate EasyPlan. Click on the middle figure to proceed.

3. Rename Your Project

. . . The Easiest Way to Get More Jobs & Manage Them Well
Use Flle - Save AS to rename the prOJECt to a new name Of yOUf Ch0|ce- Using EasyPlan implies your acceptance of the License Agreement (HELP menu).

4. Specify Your Resources

Let’s now specify that we have a key labour resource (code L5). To access the labour sheet, Activate the Resource Bank as follows:

#ie| Resource Bank
JF Resources Clltk on each figure or butfon to edit resources
| Resource Bank |

Labour J_\
Then, click on the picture of the labour to view the labour
sheet. i w—' s %J + ﬁ:._l

Materials Subcontractors
In the Labour sheet, add a new labour category. Then,
change the data of the new category to L5. Notice that Add Labour Delete Current
all labour codes start with letter L. Once done, return to Below Current Labour Basic
the Main Screen and hide the Resource Bank. Code |Description Rate/hr Rate/hr
L1 Imported Labour $237 $15.0
Hide | L2 Labour2 $39.5 $25.0
L3 Asbestos_Foreman $46.6 $29.5
L5 Example Waorker $395 $25.0
5. Enter General Information Project Information
Three Key Resources Start Date: 5-Jan-16
In the “Main Screen”, enter the data and constraints: Code Tz || T Deadiine (Days): J 14
- Start date and Working days; | 5| 40 40 Penalty (5/d): 5,000
- Three key resource categories and their limit; Incentive ($/d): 1,000
- Project deadline duration; Indirect ($/d): J 300
- Penalty & incentive amounts; and Report Every (d): 3
- Other contract provisions as shown. i/ Period (%): 1.00
Workdays: SAWWM ¥ ¥ ¥ ¥ ¥ FR Markup (%): 10.00
Hold Back (%): 5.0
Down Payment (%):
Suppliers credit (%):
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6. Specify the Activities

Activities and ESTIMATES |

 Direct User-Input of cost, duration & resources

Make sure to select the option because the costs and durations are given to us.

Add Activity
Select any activity and use M to add new activities so the total becomes 12 for our project.

Notice the resource needs (2 L5 for each activity) can be specified here. Also you can change the seasonal productivity factors.
Start entering the estimates’ data in the white cells. Notice that the estimates are arranged as Cheap, Moderate, and Expensive.

d h Activities & 3 Estimates
Once one, the screen Add Activity Delete Current | Estimates based on quantity and crew rates
will look like this: beiowiclnerk ACThY, « Direct User-Input of cost, duration & resources
Note:
,Mofe You may add few extra activities to avoid changes later. Do Not use Copy-Paste. Productivity (0-1)
You can use the 3 o | ] Cheap Estimate Moderate Estimate Expensive Estimate :
. Activity Descri Cost1 | Durl L5 Cost2 | Duz | LS Cost3 | Dur3 | LS Winter | Spring | Fall
button to enter other activity 2 r— $00 20 20 5000 10 20 100 100 100
B 2 Foundation $2,000 20 20 $3,000 10 20 1.00 1.00 1.00
data such as work quantity, 3 |Joining wal cio 10 50 100 100 100
: ’ 4 House Walls 34000 40 20 $3000 30 20 §5000 20 20 100 100 100
the supervisor’s name, and e et T T e 10 100 100
i wvi i 6 |Select Finishes $1,000 1.0 20 1.00 1.00 1.00
whether it is civi I’ eleCtrlcal’ 7 |interior Finishes $3000 30 20 $4000 20 20 100 100 100
mechanical or any work 8 Clean Up $1000 10 20 100 100 100
9 |Fab. Garage Doors |$6,000 6.0 20 $10,000 40 20 $12000 20 20 1.00 1.00 1.00
category or project area 10 | Garage Walls $3000 30 20 $5000 20 20 100 100 100
11 |Garage Roof $2,000 20 20 $3,000 10 20 1.00 1.00 1.00
12 Garage Doors $2,000 2.0 20 1.00 1.00 1.00

%—J

Productivity factors

7. Specify Work Sequence & Schedule Details

&

Select which estimate
(1, 2, Or 3) here.
|

SCHEDLULE Details

Schedule
| |
Total Cost = $44,800
Duration (days) = 16.0 Views: Eariy Bar Chart (No User Inputs)
(12 Activities ) Activity Options j] 5-1-16 | 6-1-16 | 7-1-16 | 8-1-16 | 9-1-16 | 10-1-14
- - - - - - - - - - > T T T T T
| Activity | | Cost

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

ID Description Duration x%$1,000 m P3 Delay Allowed Used (%)
[ 1 lExcavation 2 . %20 Yes | 1 i i i

2 Foundation 2 $20 /1 Yes 1

3 Joining Wall 1 s10 [ 2 . Yes 1

4  House Walls 4 $40 [ 3 | | Yes 1

5 House Roof 3 s30| 4 | Yes 1

& Select Finishes 7 $1.0 Yes 1

7 Interior Finishes 3 $30| 5 | | Yes 1

8 Clean Up | 1 SO 12 | || | Yes 1

9 Fab. Garage Doo =3 $6.0 \ Yes 1

10 |Garagewals | 3 | $a0 \ E , Yes 1

11 Garage Roof 2 S2oaNi0 | [/ | | Yes 1

12 Garage Doors 2 $20 \9 |11 A Yes 1

If we delay the start of any
We enter up

activity, we avoid having all
activities running in parallel,
thus using many resources.

to three predecessors
for each activity.

Main Screen

Three Key Resources
Code: Limit: Used:

After entering the logical relations as above, we set each activity to use the L5 00 o

cheapest estimate (1). Accordingly, the project becomes 16 days (2 days beyond

deadline). Because of the penalty, total cost becomes $44,800 as shown at the top _

of the schedule. In the Main Screen, we notice we have two warnings: Deadline is Warning: Resources exceed limits
exceeded, and We use six of the L5 resource (two more than available). Warning: Duration exceeds deadiine
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Part A: To examine In the effect of productivity factors, go to the Activities - ~ 5
More> |
and Estimates |aCt""'t'EE and ESTIMATES | change the productivity factors for the Activity el | Winter | Spring | Fall
excavation and foundation as shown, then go to the main screen 1 Excavation 0.70 100 090
2 | Foundation 0.70 1.00 0.90

Main Screen

|. You will notice the project duration became 18 days
and cost became $57,114. Now change the project start date to Oct. 1, 2016

and then to July 1, 2016. The results are shown in the following table. Start Jan. 5 July 1 Oct. 1
Once done, let’s put the productivity factors back to 1.0 for all activities and Duration 18 16 18
the project start date to Jan. 5, 2016. Cost §57,114 | $44,800 | $55,840

8. Optimize the Schedule

‘ Optimize Schedule... | I+ Quick Heuristic Solution

Activating the schedule optimization, the quick solution was able to find a schedule that meets the deadline (14 days) and uses 4 L5
resources (same as daily limit). Project cost is only $35,200. The resulting schedule (below) selects the proper work methods
(estimates) and some start delays that satisfy our objectives with minimum cost.

Schedule
Total Cost = $35,200
Duration (days) = 14.0 Views: Early Bar Chart (o User Inputs)
(12 Activities ) Activity Options 5-1-16 | 6-1-16 | 7-1-16 | B-1-16 | 8-1-16 | 10-1-16| 11-1-16| 12-1-16, 13-1-16 14-1-16|15-1-16| 16-1-16 17-1-16 18-1-16|
1 [ Logical Relations T 11 b 3 Y ot ] |
Activity Activity Options Stat | Change | Method | Adjust 1 2 3 4 5 6 7 8 9 10 | 12 | 13 | 14
escription Cast Details pt | p2 | pa | Delay | Allowed | Used (%)
— T et n ;ime Detalw:l)sta[ Yes 1
i : esource Details T
Man 2  Foundation 1 Yes 1
any 3 Jomngwan  LAyAProgess, 1, Yes
View 4 HouseWals 3 | s0 3 | | Yes
Options 5 House Roof | SENNSSONN4 | | Yes
" | 8 SckctFinshes 1| st0 Yes
7 InteriorFinishes 2 | 840 5 & | Yes
8 CleanUp RSO 7 12 | Yes i : i
9 Fab GarageDoo 6 | $60 | | | | Yes A% - AT% A% - AT% 1T
10 GaageWals 3 | $0 3 Yes ?
1 GaageRoof 1 | $0 10 | Yes
_ 12 |GarageDoors | 2 | $20 9 11| | Yes
Decisions made by the
optimization.
We can also try to improve the schedule further by selecting:| Cptimize Schedule... [ Optimization (Longer time) 50 cydes

But for this project, no better solution was obtained.

Part B: 9. Save the Baseline

Once the satisfactory schedule is obtained, we now save it as our project Baseline: 14 days and $35,200.

‘ Baseline Save / Update... | Update Baseline on 2016-01-05 | |

This schedule is the solution to Part A of this project.

Part B: 10. Record Progress

To answer Part B, we need to enter the given actual progress data for the first 8 days. We select the following options:

| Actual Progress vs Baseline | =~ Remaining Remaining Work:

~ Plan 100%  |Baseline speed

+ Actual speed
‘Weight (0o 1)
Now, we continue entering data using the entry options discussed in page 7, until day 8. Easiest way is to enter the daily information

Enter Dailv Proaress
using the button. Accordingly, the resulting schedule is shown below with duration extended to 17 days.
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Actual progress is recorded as a daily %. Also, reasons for delays are shown as comments on the cells.

Clear All Proaress ” Enter Dailv Progress || Views:
(12 Activities ) Actual Progress j 5-1-16 | 6-1-16 | 7-1-16 | 8-1-16 | 9-1-16 | 10-1-16 | 11-1-16 | 12-1-16 | 13-1-16 | 14-1-16 | 15-1-16 | 16-1-16 | 17-1-16 | 18-1-16 | 19-1-16 | 20-1-16 | 21-1-16
A“”{g N k&%ﬁgl (F){gtl?ég‘s Actual Cost 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 18 17
escription s Todate
1 Excavation Cost Details $5,000
Time Details

2 Foundation Resource Details $5,000

3 Joining Wall 55,000 =

4 House Walls 30 $3.0

5 House Roof 30 $3.0

6 Select Finishes 1.0 £1.0

7 Interior Finishes 20 54.0

8 Clean Up 10 510

5] Fab. Garage Doors 14.0 56.0

10 Garage Walls 30 $3.0

11 Garage Roof 10 330

12 Garage Doors 20 %20

Notice the powerful visual representation of EasyPlan that shows all the evolution of work.
This is not existent in any other commercial software.

The project is now 3 days longer than deadline. In the Main Screen, you will notice the project duration is now 17 days and total
cost is $61,100. The project also is expected to require more than the available L5 resources. This is compared to the baseline of
14 days and $35,200. The high cost is due to the high penalty for exceeding the deadline.

‘ Kain Screen Three Key Resources Actual/Planned %/~ 16% /52% Project Cost = $61,100
— Code Limit: | Used Project End Date: \21-Jan-16 Duration (days)= 17.0

LS 4.0 8.0

Warning: Resources exceed limits!..You need to optimize the schedule.
Warning: Duration exceeds deadlinel..You need to optimize the schedule.

We now need to re-optimize the schedule to reduce cost, try to reduce project duration, and avoid resource over-allocation.

Optimize Schedule... | v Quick Heuristic Solution Proceed

Accordingly, the best we could do is to adjust the schedule (as shown below) so the project becomes 16 days with a total cost of
$67,800. This schedule does not exceed the resource limit. If we need to meet the strict 14-day deadline, we may change the
estimates of some activities to reflect more productive work options. Then, we re-optimize the project using these better options.

Total Cost = $67,800
Duration {days) = 16.0 Views: | Early Bar Chart (Mo User Inputs)
wify Options j | 5116 | 6116 | 7416 | 8-1-16 | 9116 [ 10116 11-1-16| 12-1-16] 13115 14-1-18| 15-1-16| 16-1-16| 17-1-16 18-1-18 | 19-1-16| 20-1-15
- To— 5 o - <
Activity Activity Cost Start | Change etho 1 2 3 4 5 ] 7 8 9 10 1 12 13 14 15 16
__ID Description Duration x51.000 p1 | p2 | p3a | Delay | Allowed Used |
1 Excavation 5 $50 | Yes 2 \ 0 0 0 0 0
2 Foundation 2 $50 |1 | Yes 2 0 0
[ 3 lsoining wall NSO | | | | Yes 1 00
4 House Walls 3 3 | | | | Yes 3
5 [HouseRoof | 2 e | || _ Yes 2 0 0
6 Sleﬁecg hes ?_ N |12 Yes 1 0
7 Interior Finishes 2 5 8 | | Yes 2 ||
8 Clanlp 1 7 |12 Yes 1] 0%
9 Fab. Garage Doo 10 Yes 3 I 0 0
| 10 Garage Walls 2 3 2 | ves || 2| 0 0
11 Garage Roof 1 1o | | [N\ J| Yes [\ 2] 003
12 Garage Doors 2 g 11| | | ves [\ 1/
\J
Delay Analysis | |ﬂind0ws Analysis
To identify the responsibility for the project delay, Let’s analyze this schedule
. . o . Windows Analysis x
using the unique delay analysis feature of EasyPlan. You will see from the
results below that the owner’s interruptions were a major cause for the Project As-Built Duration (days) = 16.0
project delay. This gives solid ground for requesting time extension and relief B el oy %) = 110, 00, Oumer Acceleration = 0.00.
from penalty payments. The delay analysis is a unique features of EasyPlan. Bt ey oo e ) 00, otractor Acceleration = 400
Now it’s time to save your file.
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Part C: Repetitive Schedule

Use File — Save As to rename the project to a new name of your choice.
Because repetitive scheduling feature of EasyPlan is limited in this version to project planning before actul progress is

|Actua|Erogre55v5 Baszeline || Clear All Proaress ‘I
entered, we need to clear the current progress.

Then, let’s go to the schedule SCHEDULE Details |and clear all the start delays and set all activities to use the cheapest option.

The schedule will look as that in step 7, which is the cheapest schedule for a single home. We are now ready for repetitive
scheduling of the 15 homes.

Don’t worry that the schedule has resource issues. We are not concerned with individual homes (units) in this case.

. . . Three Key Resources Start Date: 5-Jan-16
In the Main Screen _, enter General Information: e | T [ oot Deadine (oays); ] 30|
H . H H . Penalty ($/d): 10,000
Start date and Working days; Penalty & incentive amounts; and other et (474, o000
contract provisions as shown. N Indirect ($/d): | s00
Report Every (d): 3
i/ Period (%): 1.00
Workdays: SAMW ¥ ¥ ¥ ¥ ¥ FR Markup (%): 10.00
Hold Back (%): 5.0

Down Payment (%):
Suppliers credit (%):

Activities and ESTIMATES

In the Activities and Estimates , change the
fabrication of garage doors to one estimate for $150,000 and 20 days.
Notice that we enter the data of one unit only not to all the 15.

More> Cheap Estimate Moderate Estimate
Activity Description Cost1 | Dur1 | | | Cost2 | Dur2 | |

9 |Fab Garage Doors |$150,000 200

| Repetitive Scheduling |

We now activate repetitive scheduling: and you will see the repetitive scheduling form as follows:

Repetitive Data X

Repetitive Repetitive-Activities | Conditional-Methods |
Units.  ——]

Overall
Deadline.

\\
Overall Repetitive Units:| 15 Deadline:| 30 Days — |

Navigation tO\ Excavation (1/12) |

— Standard Units:

Duration Cost Max. Selected
(days) ($) Crews _ Method:
Method1: | | | 0 m &1
Method2: | | | 0 32
Method3: | | | 0 3

Setup of special
units for this ——__ ~Special Units;
activity. | Unit No. 3:

ﬂ_| ﬂ is | 100 o of a standard unit.

Mote: In EasyPlan, you cannot enter actual progress data for a repetitive schedule. To overcome this,
export your repetitive schedule to a MS Project file, then, import that file to a new EasyPlan project.

Cancel Proceed

We now start entering all the constraints;

Because “Excavation” is not needed in the first 2 units and the last 2 units, we set it from unit 3 to unit 13, as circled above;
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unit 1 (i.e., in one unit only, not in all the 15), as follows:

Fab. Garage Doors

| <= Previous | Next =>>

(9/12)
| From Unit:z| 1 to Un'lt:l 1

House Walls

<< Previous Next >>

(4/12)
| From Un'lt:ll— to Un'rt:I 15

House Roof

== Previous | Next >>>

(5/12)

From Unit:

I 1 tol.ln'rt:l 15 | ‘ ‘ |

== Previous Next >>

Because the “Select Finishes” and “Fabrication of Garage Doors” are not repetitive activities, we set them from unit 1 to

(6/12)
[ 1

From Unit: to Unit:| 1

Because the “House Walls” for homes 3, 4, and 8 will require 50% more time and cost of typical house, we set it as follows:

— Special Units:
Unit No. 3:

KT

I

Unit No. 8:
4

|

Unit No. 14:

Rl £

‘ Unit No. 15:

Rl

unit 1, and we put a limit of four crews for this activity, as follows:

HENED

l ’l isl 200 % of a standard unit.

% of a standard unit.
HED
|50

% of a standard unit.

% of a standard unit.

Because “House Roof“ for the last two homes (14 and 15) require double the time and cost, we do it as follows:

ﬂ is I 200 % of astandard unit.

Because the “Install Interior Finishes” will begin at the last home, and will proceed until the first one, we set it from unit 15 to

Interior Finishes (7/12)
<<= Previous MNext >> From Un'lt:l 15 to Unit:| 1
Standard Units:
Duration Cost Max. Selected
days (%) Crews __._ Method:
el 3 [ 3000 | a = =1
Method2: | 2 [ 4000 [ 4 c2

The two activities “House Roof” and “Garage Roof” will use the same method for both activities (either Method 1 or Method

2). We specify two rules for that. Also, we add the max. of four crews for the house roof and the garage roof activities:

Repetitive-Activities gonditional-MethodsI

— Rule:
If activity:| House Roof j uses
method & 3 g 3 Le.,
THEN
activity:| Garage Roof j will use
method & 1 (ol 3 e,
Kl ol
House Roof (5/12)
<< Previous | Next >> | From l.ln'rt:l 1 to l.ln'rt:l 15
Standard Units:
Duration Cost Max. Selected
(days} (%) Crews Method:
- 3 3000 means =
Method1: I = I Shniiod I 4 no limit. o |
Method2: I 2 | 5000 I 4 ‘o))

Repetitive-Activities gondiﬁonal-MethodsI
— Rule:
If activity:| House Roof j uses
method ¢ 3 * g 3 e,
THEN
activity:| Garage Roof j will use
method < 1 (O] 3 e,
Kl [+ [
Garage Roof (11/12)
<< Previous Next >> From l.ln'rt:l 1 to Unit:| 15
Standard Units:
Duration Cost Max. Selected
(days) (5) Crews __ Method:
Methodt: | 2 | 2000 [4  meee oy
Method2: I 1 I 3000 I 4 [alle]
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— We are ready to view a schedule that meets all constraints. But wow, its 55 days, not 30 and the cost is $485,500. It seems
that starting the finishes from the top unit takes too much time. We need to tweak the schedule to our needs.

Larger durations in units 14 & 15.

Repetitive Data 15 C1MI1
Optimiz ation 9 M
Interrupt Time: B
Crews | Method
Resource Ogtions: - Activity gtartihg
I Al Parallel 1 frc_)_m unit 15 to
™ All Shifted unit 1, an(_j tak_es
un ailong time.
FAIASAP g :
13
I Default
i T

Task data to View: 5 &

Crew & Method =

Zoom Level
Wormal ) b £3,
Smaller
5 durations
Siore Solufion in.units
4 34&8. i

Load Soluian

Export |BarChrt]| 34

Report | Report2| 2 Deadling (30 days) is nat met.. Try Optimi

F | b ! . Mate: Ta enter actual progress, 1 :
II 2 3 4 5 6 7 8 9 10 M 1213 M 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 33 39 40 41 42 43 44 45 46 47 43 49 50 51 52 53 54 55
EDGW 0c2 0c3 Oc# 0cG Ock D7 Océ Ocdl Ocll Dol Oc Ool: DM DelE Oclé Ocfi Dol Do o2l Do 0oy Dok Océ Oc2! o2 D2 Ol Ds: 0o Do’ Hat- No2 Kod Mo Mo Kok o7 hiad Nod Moll Moff Mot Mot Not Rlo laft Nafi hofé Mot o2 o2 ho2 o2 No24

UserForm1 >
—  First, we set the Interior finishes from unit 1 to 15, then we

. o .. . . Optimization Constraints:
activate the repetitive schedule optimization option.

Deadline: " Hard ¥ Soft

Resource Limits: ¢ Hard {* Soft

Options:
Vary the No. of Crews: ¥

. . . . 7
—  After selecting the options in the following form, a schedule of SR S

30 days and $339,500 is obtained.
Vary interruption within:| @ days

Mo. of processing cycles:| 100

Cancel

Project Duration (d) 30 | Selacted Task Excavation S ofunit: 2,000 5 of all units: $Z2.000
Total Cost ($):  $339,500 | Crews: .2 Method: 1 Start: 9 Finish: 10 Duration: 2
Project Start: 5-lan-186 Select network path to view - Hote: To enter actual progress, export a MS Project, th
«| | e 2 . Cursor Time: 9 Cursor Unit: 12
Repetitive Data 15 E 39 AR Ty X X | I i .
Optimization 14 1A
I Ti
nterrupt Time 1
Crews Method
12
Resource O ptions:
Al Paraliel 1
i Al Shifted
o 1o
Al ASAP "
= 1 9
1 Default
T
Task data to View; 5 &
]Cxew & Method - =
. Zoom Level:
Optimum Normal - B
schedule. 5
Store Solution
Load Sclufion 4
Export |Barchit || 2 4 ’
Report * | Report2 2 FC LT g Fi
1 K, -G, M Mate: Ta

| 4 : H ; i ; : ; :
1 2 3 4 5 6 7 & 8 10 N 12 13 W 15 16 17 18 13 20 21 22 23 24 25 26 27 28 23 30
I.Ja_s JaB a7 JaB Jad Jald Jall Jalz Jal3 Jald JalS Jals Jai7 Jalg Jald Jazi Jazi Jazi Jazi Jazd JaZf JaZf Jaz? Jazf JaZf Jadt Jadl Fel Fe2 Fed
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Because we are now satisfied with the repetitive schedule.

let’s export it to MS Project using the
get a file as shown, with all the 15 units and their activities.
Notice the method column and the crew column. Save this

MS Project file.

In EasyPlan, it’s time to save your file. Then use Save-As to
rename the file to work on a copy of it.

button. we

vt

195 eo—Cren 15

i
14918 e oy 315

g W
o 1w
o vt
‘o

" oz

ez

o1 G

Mo s

oharia

Homee ot
160120 T e 304

mareas

ey

Gurage Walla

160117 T— o 173

{otmtir Finihas
teonaz e 304

Guanue
1601 2 Crew 172

SagiRal
800 22 e Crew 304

Bernge Do
16.01.23 T G 304

it
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Because EasyPlan does not allow progress updates or delay analysis for repetitive schedules, we can import the saved MS
Project file, which will bring the file as a single project (not repetitive), to allow us to use progress-tracking features.

In the Main Screen | 142in Sereen

Utilities
, select | =

|then | Import from MS Project File

and select the saved MS project

file. We get a message that 195 activities have been imported. In the schedule view, you will see all the activities of all units:

{ 195 Activities ) Activity Options
~ —

Activity
ID | Description
1 -Uni': 1
2 Excavation (Cr
3 Foundation (Cr
4 Joining Wall (C
5 House Walls (C
& House Roof (C
7 Select Finishes
8 Interior Finishe:
9 Clean Up (Crev
10 Fab. Garage D
11 Garage VWalls (
12 Garage Roof (C
13 Garage Doors
14  Unit2
15 Excawvation (Cr
16 Foundation (Cr
17 Joining Wall (C
18 House Walls (C
19 House Roof (C
20 Select Finishes
21 Interior Finishe:
22 Clean Up (Crev

v 5-1-16 | 6-1-16 | 7-1-16 | 8-1-16 | 9-1-16 | 10-1-16(11-1-16| 12-1-16| 13-1-16(14-1-16| 15-1-16| 16-1-16(17-1-16| 18-1-16| 19-1-16|20-1-16| 21-1-16| 22-1-16 | 23-1-

Activity
Activity Cost 1 2 3 4
Duration >$1.000
3 520
1 31.0
4 $4.0
2 $3.0
1 $1.0
3 $3.0
1 $1.0
20 $150.0
3 53.0
1 $2.0
2 $2.0
3 520 33% | 33% | 33%
1 $1.0
4 4.0
2 $3.0
3 $3.0
1 $1.0

12 13 14

50%

15 186 17 18 19

Now, we can save this schedule as a baseline (as we did in part A) and then enter the actual progress against this baseline.
We can also look at the various reports and charts, including a cash flow chart of all the 15 units or a full bid proposal report,

as shown below.

&

Cash Flow - Assumptions:
- Invoice every period.
- Payment delayed one period;
- Retainage paid back at end.
- Mobilization deducted from 1st 2 payments.
- Suppliers' credit is paid next period.

Cumulative ($)

This chart is useful for financing decisions.
It shows income versus expenses.
(You may adjust the scales for a better view)

Largest Overdraft Needed = $156,408.0
Interest Charges = $9,480.2

$600,000.0

$500,000.0

/_/7

$400,000.0

$300,000.0

ﬂ_
/T

——Cosis

= Owner Payments

$200,000.0

$100,000.0

$0.0

20 25

23

day

30 35 40 45




EasyPlan Utilities

Indirect Cost Estimation . .
In the Main Screen, select the yellow button: Indirect ($/d 500
Indirect Cot Estimation
Many indirect
cost categories.
Variable: -|  WAGES AND SALARIES: $/ Day
Fixed: 5|  OFFICE EXPENSES:
2l SITE INSTALLATIONS:
=] OPERATION OF SITE INSTALLATIONS:
=l OTHER: %41

Total Fixed Indirects:[___ 8541 | §

Competitar Analysis and Markup Estimation |

Bid Analysis Program

Note: Make sure Excel's "AnalysisPack” Add-in is selected,

Add / Delete Hisorical Bids <
a) Enter Cost Estimate and Type: b) Select competitors:

i H 1 itor 1| € A >

Analyse a New Bid | Cost !Esnmate $ ,5.00.,000 Compmr | Company =l

Project Type: Building Competitor 2| Company B =

Competitor 3| Company C =i

After adding historical bids & ® Consider all competitors’ past bids on similar projects. Competitor 4 =
analyzing competitors’ bids, C Only past bids within £ 20 % of estimate. Competitor 5§ =~
simply by selecting the Competitor 8 |
bidders, a winning markup is sa0,000 I Compattn ! =
) ’ g P § 000000 Competitor 8 =
suggested. S $60,000.000 | Competitor 9| |

$50,000,000 ) =

g $40,000.000 | Competior 10) =l

£ sao000000 | Competitar 11] = |

$20,000.000 - Competitor 12| [=

$10,000.000 ; :

$0.000 - - . H Competitor 13| -]

] 004 008 012 018 02 Cormpetitor 14 ~]
— Pessimistic Madel — Optimistic Model Competitor 15| |

Pessimistic Markup= 10.00 % Total Selected Bidders:

Optimistic Markup= 11.20 %
Site Layout Optimization |

Menu |
Start
Drawing the Follow the Menu items one.by-one.
Site Here.

Facility with fixed
location on site.

Initial
positions of
the facilities
to be placed

We can draw the site and optimally
position all temporary facilities.

4 4 4 4

Obstacle or
unallocatable
place on site.

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

d 4 4 4 A4 4 4 4 4 4






