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Why the Need to Plan Resources?

» In the US and generally within Australia,
there is a shortage of skilled
tradespersons within the construction
industry

» Client’s still want their projects delivered
on time and within budget

» Shortages of resources generally cause
delays and increases in cost

» S0 what is the project manager to do?

Copyright 2014 Micro Planning International Pty Ltd
ABN 41 126 858 553

6-Jan-16




Construction CPM 2016

Why the Need to Plan Resources?

» Need to know what resources are required
by your project

» Thus the project manager MUST carry out
resource planning
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Resource Planning

»When you analyze a project on timing alone, the results
show how soon the project can complete and what the
deadlines are for each operation.

»Analysis of time does not tell you whether there are enough
people to meet this schedule or whether the available
machines can cope or how much cash you need.

»Time Analysis calculates when each operation could happen
but to find out when each operation should happen, you need

to consider resources.
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Time Vs Resources

» Note: In calculating task durations some
consideration has been made about resource levels

— what we are discussing today is the optimisation of
time and resources.
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Defining Resource Information

»Before you can allocate resources to individual
operations and analyze the workloads, you need to know
the following information...

e The resources available to the project
e The cost of each resource (optional)
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Resource Types

» Having named the Resource need to know
whether it is either

— Normal
- Pool
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Normal Resources

» Normal resources are those which are
available for work each time period (day)
as in people
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Pool Resources

» Pool resources are ones which are actually
consumed, e.g bricks

» Which may be replenished at various time
periods
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Resource Usage Method

» Before you enter a quantity, decide
whether to specify how many resources
are required (as a Rate) or

» whether to enter the Total number of
People Days (or machine days, bricks,
cash etc.) for the entire duration. (Also
known as Level of Effort)
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Rate or Total (1) ?

» Specifying usage as a Rate means the
specified resource quantity will be used at
a steady rate, regardless of length of day,
week or duration. If the duration changes
so does the total resource usage - the
resource allocation is variable.
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Rate or Total (2) ?

» If you specify a Total allocation then a specific
amount of work time is spread evenly over the
duration.

» As a result, no matter how much the duration
changes, the overall allocation does not - it is
constant.

» For example, imagine you have an operation that
would take 1 person 4 days and you want it done
in 2 days...

Copyright 2014 Micro Planning International Pty Ltd
ABN 41 126 858 553

6-Jan-16




Rate: 2 People per day

Total: 4 Man Days

s, s,
Copyright 2014 Micro Planning International Pty Ltd . ‘%E .i‘? . ‘% Ee==_==
ABN 41 126 858 553 L " j - L ELaET=E
\ ! Ff EE======

6-Jan-16 v aul G-




Construction CPM 2016
Rate or Total (4) ?

» You could express the work content either
as a Rate of 2 people per day, or as a
Total of 4 Man Days. At this point, the
resource allocation is the same - 2 people
per day for 2 days.
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Rate or Total (6) ?

» However! If the duration were greater,
say, 4 days then the Rate method uses 2
people per day for 4 days — a total of 8
man days.

» Whereas a Total allocation of 4 man days
does not change - allocating 1 person per
day for 4 days.
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Resource Analysis

> Resource Analysis is the process by
which you examine the availability of
resources and figure out when tasks
should be scheduled to work within that
availability. During this process, the
analysis tends to level out the usage of
resources.
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Resource Analysis (Cont)

> Resource Analysis produces a schedule
of dates for every task in the project
showing when they should start and
finish and also produces totals for the
usage of resources throughout the
project.
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What Does Resource Analysis do?

The Parallel Scheduling by Resource Analysis could
best be described as a bulldozer technique.

Imagine that every task on a project is able to happen
at its earliest time - as calculated by Time Analysis.
The result could be usage which fluctuates regardless
of how many resources are available.
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What Does Resource Analysis do (2)?

The availability of resources can be set at a specific
level — like a bulldozer blade.

As the Resource Analysis bulldozer starts up and
moves forward from Time Now, it pushes the peaks

of excess resources into the troughs of unused
resources.
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What Does Resource Analysis do (3)?

There will be times when there is too much earth
for the required level to be reached.

There may also be insufficient earth to maintain
continuity at the required level.

That is the theory, in practice it works like this...
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Defining Minimum Split

Imagine a 10 day operation.

Minimum split = 4 days
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Deadlines or Resources?

During Resource Analysis, you may meet a
situation in which there are insufficient
resources available for an task which has no
more float. You are, therefore, faced with a
decision — do you delay the task so that the
project completion or some other deadline is

delayed, or do you overload the available
resources?
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Types of Resource Analysis

The answer comes in the form of two types of
Resource Analysis — Deadline Critical and Resource

Critical.
Deadline Critical calculates how many extra
resources, if any, are needed to finish the project
n time.

Resource Critical calculates how much extra
time, if any, is required for the existing resources
to complete their allotted workloads.
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Time and Resource Thresholds

From the previous slides you may have imagined a certain amount
of anarchy when the chips are down.

First, during a Deadline Critical analysis, the resources can be
overloaded. You may have asked yourself two questions:

1. Can I limit this overloading so that, at least, it is within reason?

2. Is it possible to specify that some resources cannot be
overloaded even during Deadline Critical analysis — a kind of
selective Resource Critical analysis?
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Time and Resource Thresholds (2)

During Resource Critical analysis, the project can be
delayed beyond its deadline. You may have asked
yourself:

Is there any way that I can limit this delay?

The answers to these questions come in the shape of
Thresholds...
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— No more overloading above this level
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Resource Critical Analysis

Threshold
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Availability
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Unavoidable Split/Overload

When you choose a Resource Critical Resource
Analysis, you specify that the resources must
not be overloaded and, under certain
circumstances, the only way of achieving this
may be the interruption of one or more
tasks...

... but what happens if these tasks are Non-
Split or Consecutive?
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The Solid Fixed Block:

Imagine that tasks A and B require the same resource
and that task B is forced to start on day 3 because of a
Fixed Earliest date. A fixed date takes priority over

everything else

Availability of resource \

1 2 3 4 3 6 i 8 9 10
Operation A - Non-Split

CIC I 1] Resource usage
[0 [0 [0 0 [ < sersener
E Operation B - has Fixed earliest start of day 3
I:l I:l Resource usage

g
EI - < starts on day 3
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e
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Title : Resource Histogram for Carpenters 2
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source Histogram for Carpenters 2]
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Resource Limited Resource Histogram

> Micro Planner X-Pert - [Re ource H| togram for Carpenters 2]
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Cost Forecasting

Cost Analysis
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Example:

Imagine that a seven day operation

| takes place over the last 3 days

of this month (the one in which
Time Now falls) and the first 4
days of next month.

. In this example, the first 3
| days’ costs are summed to

month 1 and the remaining 4
days are summed to month 2.

The costs for the remaining
months, 3 to 6, will be zero.

Sl

29130|31

This month

Next month




Example: % % %’% @ % % —— 7 day

. operation
The daily normal costs for the ‘ ‘ ‘ } | ‘ I
7 day operation examined in rlzlizizizi=lx .
the previous section would be — Dally
added to the costs for all other costs
operations for that day. 9 30 31|1 2 3 4
| | 1 1 L
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Cost Estimate Curve

A show the expenditure
over the project's
duration
Cash
Days
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Comparing Schedule Costs
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Updating a Micro Planner X-Pert
Project Plan

Reporting Progress on Tasks,
Resources and Costs
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Reporting Progress

» Opened the file, go to the Analysis menu
and highlight Progress Details and click.

=|(User: ¥3% GDI: 47% Micro Planner X-Pert

File Edit Yiew List Special Analysis Window Help
- | Time Analysis

Automatic Time Analysis

» Resource Analysis - Deadline Critical
Resource Analysis - Resource Critical

Resource Analysis - Early Dates
Resource Analysis - Late Dates

Archive...

Analysis Controls...
Progress Details...
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Progress Details

Time How I'l 8-Aug-03

—Global Cost Progress

Unallocated Cost to Date (0,00
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E stimated Payment Penod (0

— Global Budget Adjustments

Total 0.00
Becovered 0.00
(1] .4 Cancel I Help
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Enter the appropriate Time Now date,

Eg 15-Sep-03

Progress Details

|

Time Mow I]_E—SEiJ—I]_E

—Global Cost Progress

Unallocated Coszt to Date
Eztimated Accrual Costs

Eztimated Payment Period

0.00

0.00

|u

— GElobal Budget Adjustments

Total |0.00
Becovered ll].l]l]
1] 4 Cancel | Help
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Reporting Progress

» Go to File on the Menu
bar and select
» Save As ..
Save jn: | () MC3-2003 | = @ E-
LTI MaWEBSMC3

BeHoMOB182.4P)
Bl HoMOg180.%P)
B MCIND182.4P)
BeiMC30818a.4P)
@warehnuse.XPJ

File name:

[HOMUpt[<P Save |

Save a3 tupe: I”P %-Pert [".xpj] j Cancel |

|
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Go to the desktop and open the sub project to be
progressed

MZ3 - Home

Work Breakdown
Calendars
(] [ ]
Repart Skationery Weekly Cycles
3
Zuskam r:%nu Ikems Resources
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X-Pert shows all the tasks and events which should
have started and finished since the last Time Now,
with a “cross” or diagonal line through the task box

Copyright 2014 Micro Planning International Pty Ltd
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Double Click on the first event/task to be
progressed

Change Event in MC3 - Home EI

Types [Fegin (Start Flag] T T
Mode 1D: |HDMEI]I]I]I]

Zone Label: " Cost Label: |
Reszponsibility: " Breakdown: |

Start Project

1] % | Cancel | Bemove <¢¢ Less | Help
Start Time Finizh Time
Earliest Start: 18-Aug-03 -
Latest Start: 18-Aug-03

Resource Analysis: 18-Aug-03
Master Archive: -

Interim Archive: 4 - Clear |

Comment | Progress | Picture | Costs | Analysis Receiver |
A .4

Click on the Proa?ess Button

| o —
Copyright 2014 Micro Planning International Pty Ltd ; ET =E==E
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The progress cells now appear

Change Event in MC3 - Home il

_..._IDPE: IBegin [Start Flag] LCalendar: IIFive Day
Node 1D:IHDHEI]I]I]I]

Zone Label: il Cost Label: i
R esponsibility: " Breakdown: |

Start Project

1] | Cancel | RBemove | £<< Less | Help

E arliest startlll

Latest finish ;!I
Sort Eude:i
ﬁchieved:l

Picture | Costs | Analyszis | Receiver

Comment |

Copyright 2014 Micro Planning International Pty Ltd
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Enter the actual achieved date for the
“Start” event; eg "18Aug03”

Change Event in MC3 - Home ﬁi

Type: “Begin [Start Flag] Calendar: IW‘

Node ID: (HOMEDQOO

Zone Label: il Cost Label: |
HRezponszibility: " Breakdown: |

Start Project

1].4 I Cancel | Bemove | << Less | Help
Earliest stall__“ I

Latest finizh _il
Sort Code:

Achieved: 1 Baugl]3

Comment | Progress I Picture | Costs | Analypzis I Hecever

Copyright 2014 Micro Planning International Pty Ltd
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Progressing Tasks

Change Task in MC3 - Home

Type: “Task [Can Split]

Duration: !5
Hode 1D: |HI]HEI]I]I]1

Zone Lahel: il

Calendar: " Five Day

Double Click the first task to be progressed

K

Cozt Label: |

Rezponsibility: "

Breakdown: |

Clear and Prepare Site for Houze

Ok

| Cancel | RBemove | Rezource Uzage. . | <<< Less |

Help |

E arliest slarlj'
Latest finizh ;!I

Started: I
Balance: I

Actual Cost: Il].l]l]
Budget Adj Il].l]l]

Start On: “ % Dune:l
Min. Split:I Finished:l
Comment I Picture | Coszts |

Sort Code: i

Analysziz | Receiver |

Priority: H_‘

Copyright 2014 Micro Planning International Pty Ltd
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Enter the Task’s “Actual Start and / or Actual Finish Dates”
Eg Actual Start was 18Aug03 and Actual Finish was 22Aug03

Change Task in MC3 - Home

Type: "Task [Can Split]

x|
ration: !5 Calendar: "Five Day
2 iHDHEI]I]I]'I

/|

Zone Label: il \ Cost Label: | /
Responszibility: " \ Breakdown: | /

Clear and Prepare Site for House
1].4 I Cancel | Bemove | Redpurce Usage. .. | <¢¢ Less Help |
4 /

I
Earliest stalt_:” Started: I13-Aug—l]3 Actydl Cost: Il]_l]l]
Latest Iinish;” Balance:l ‘udget Adi:ll].l]l]
Start On: " X Dnne:l Sort Ende:l

Min. Split:l Finizhed: |22aug03 Priority: ”

Comment | Progress I Picture | Costs | Analysis | Receiver

Node |

Copyright 2014 Micro Planning International Pty Ltd
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Reporting “Actual Resources Used”
Click on the Resource Usage button

" T Resource Usage il
Change Planned Usage -)ﬂ
Resource Start Finish Method Quantity Units =
Type: 1 Labourer 0 5 Rate 3.00 : R
2
3 e
Zon 4
Resp 9 ~|
Clear [ |
& Planned Usage Copy Planned to Actual | 114 I
" Actual Usage Details... | Help | Cancel I |
L

E arliest stalt;” Started: W |Aclual Cost: W
Latest finish :_” Balance:l | Budget Adi:iﬂ.ﬂﬂ
Start On: ||7 % Dune:l Sort Eude:I
Min. Spii| | Finished:[22-Aug03 | Priority: |[[

Comment | Progress | Picture | Costs | Analpsziz | Heceiver |

S PEETG
ABN 41 126 858 553
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Click on Actual Usage

______ — Resource Usage

X
Change Planned Usage Actual Usage _’ﬂ
. Resource Hesource Used Hate ==
.T...—P.IE 1 Labourer o
2
3 I
Zon 4
Resp 5 LI

Clear

r PIannzZUsage Copy Planned to Actual I Ok l

* Actual Usage Details. . I Help I Cancel |
L

Earliest stalt_:Jl Started: I1B—.ﬁug-l]3 Actual Cost: !ﬂ.ﬂﬂ
Latest finish_:jl Balance:! Budget Adi:!l].l]l]
Start On: ii 4 Dune:! Sort Eude:l

Min. Split:l Finizhed: !22-Aug-l]3 Priority: "

Eummegt_l Progress I Picture I Costs I Analysis l Receiver l

' !F‘WI &.vwﬁl.'rc
Copyright 2014 Micro Planning International Pty Ltd _ 0‘ ¥ ® n‘hi ET ===
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Click on “Copy Planned to Actual”

7 Resource Usage .’ii
Change Planned Usage Actual Usage ﬂ
- Resource Heszource N\sed RHate ==
Tvpe: 1 Labourer -
2
3 -
Zon 4
Rezsp 5 LI
Clear \4 B
" Planned Usage Copy Planned to Actual I 1] 4 l
@ Actual Usage Details. .. I Help I Cancel | |
L

Earliest stalt__:“ Started: i1B-A.ug-l]3 Actual Cost: !l]_l]l]
Latest finish _:JI Balance:! Budget Adj: !l].l]l]
Start On: ii b4 Dune:! Sort Eude:l

Min. Split:l Finished: ;22-Aug-l13 Priority: ||

Comment I FProgreszs I Picture I Costs

Analyszis I Receiver I

Copyright 2014 Micro Planning International Pty Ltd
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Note that cells are filled for you, with the data
originally entered

— Resource Usage Ej
Planned Uszage Actyal Usage
Hezource Heszource Used \ Hate
Labourer Labourer 120.00 work Hours 30.00 =~

N o L B -

" Planned Usage

. Lopy Planned to Actual 0K

¢ Actual Usage

Details. .. I Help | Cancel

Click OK and the progress data is now entered
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Continue to report progress

For a Task which has started but not finished, you
must report a balance to go or a % Done to date, as

shown

Change Task in MC3 - Hom

Tvpe: “Task [Can Split] Duration: I-ll Lalendar: "Five Dayp
N e!D:iHDHEI]I]lB
Zone Label: " \ Cost Label: i
Responsibility: " \ Breakdown: |

&

Brick ¥eneer Cladding
0K I Cancel | Bemove | Resource Usage... | <<« Less | Help |

\
T
Earliest slaltﬂl Slar&j: i12-Sep—I]3 Actual Cost: Il]_l]l]
Latest finish L” Balance: !3 Budget Adj: ||1|]|]

Start On: “ % Done: I

Comment | FProgress | Picture |

Costs

Min.Split| . Finished:| | Prioity: |[

Sont Code: I

Analyzis | Receiver |

Copyright 2014 Micro Planning International Pty Ltd >,
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Reporting Progress

» Note: A task should not have a balance duration
reported if both the started and finished dates have
been entered. Also % Done will not be used as
reporting percentage work done is rather
subjective and the more objective form of
estimating time to complete a task is preferred.

» If a task is reported with an Actual Start Date and
the rest of the fields are left blank, X-Pert will
assume progress has occurred since the reported
Actual Start Date and Time Now. Should there be
insufficient balance left at Time Now, then the task
will be assumed completed




Run a Analysis to view the results of “"Progress”
eg. Resource Analysis — Deadline Critical

Special  Analysis  Window  Help

e 3 Time Analysis Fo E

———  Automatic Time Analysis

® Resource Analysis - Deadline Critical
Resource Analysis - Resource Critical
Resource Analysis - Early Dates
Resource Analysis - Lake Dates

archive, ..

Analysis Conkrols, .
Progress Details. ..

; o ST .
@ 0JF O MMP]
r o EME,,M’( S=S-—=°=
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Title : Cost Profile 2

Cost Estimate Earned Value —a—
Time Mo : Budget Cost Fecoverahle Yalue ——e—
Budget Ceiling - - - - - Actual Cost —&— Chargeahle Value
k3
300000.00
200000.00 .'_/ Results: &
/J Budget at Completion (BAC) 276220.00
Recoverahle Budget Ceiling 27622000
; Budget To Date (BCWS) 54520.00
i Earned Walue (BCWP) 52880.00
Recoverable Walue 52880.00
Actual Cost (ACWE) §5320.00
Estimate to Complete (ETC) 22334000
100000.00 Estimate at Completion (EAC) 27866000
Earned § Cost Variance (V) -2440.00
Recaverable / CostWariance -2440.00
Schedule Wariance {5V} -1640.00
Yariance At Completion (WAC) -2440.00
: Total Recoverable Wariance -2440.00
H ; Taotal Budget Adjustment 0.oo
; Cost Performance Index (CP % 95,849
0.00 : ;
1-Sep-03 1-0et-03 1-Mov-03

Ii
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Title : Progressed Gantt Chart 1
15-Sep-03 22-Sep-03 29-Sep-03 5-Oct-03 13-Oct-03 20-Oct-03 27-0ct-03
ect Timber Fra;mes

Install NC Ducting

ical Wiring

P —
stall A/C Equipment

Erect RoufTrusjses

rect Stor;a and Garage

y Initial Mosaic Tiles

Complete Plumbing YWork

all Fiﬂijngs and Fixtures

emal and External Painting

Miscellaneous Fittings

Ii
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Thank You

Questions ?

DL




