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Learning objectives



Method



Who am I?

ÅProfessor of Management 

Swinburne University of Technology

ÅVisiting Professor of Construction

Unitec New Zealand

ÅDirector ïMicro Planning International

ÅDesigning underlying theory for LBMS and 

developing applications

ÅSBEnrc Program Director 2010-2015



Issues

ÅProject decomposition is important

ÅWBS is a well developed method

ÅIts been with us now 55 years

ÅIs it time to revisit?

ÅCurrent methods are repetitive and 

hard work

ÅProject control remains a problem

ÅThere is a better way

Proposal

ÅNeed to go back to basics

ÅRecognise the role of location

ÅExtract location from the WBS

ÅUse a Location-work breakdown 

matrix

ÅRedesign PM processes and 

software!

Introduction



History

ÅDesigned into the US Navy Polaris 

Missile project in 1957

ÅDefined and published by 1962 in 

DoD Guide to PERT

ÅCodified into a standard in 1968 in 

US MIL-STD-881

ÅAdopted in DEF(AUST)5664 (1995)

and Rev A (2004)

ÅDeveloped as a practitionerôs tool 

for project decomposition

What is it?

ÅA task-oriented family tree of 

activities which organises, defines 

and graphically displays the total 

work to be accomplished in order to 

achieve the final objectives of the 

project (PMI, from Chandrashekar

et al. 1993)

ÅThe WBS is the cornerstone of a 

project and provides the basis for 

technical, cost and schedule 

control. [DEF(AUST)5664A]

Development of WBS







WBS representation
Level 1 Level 2 Level 3 Level 4

Project

Task 1

Sub Task1.1

Work Package 1.1.1

Work Package 1.1.2

Work Package 1.1.3

Work Package 1.1.4

Sub Task1.2

Work Package 1.2.1

Work Package 1.2.2

Work Package 1.2.3

Work Package 1.2.4

Task 2

Sub Task2.1

Work Package 2.1.1

Work Package 2.1.2

Work Package 2.1.3

Work Package 2.1.4

Sub Task2.2

Work Package 2.2.1

Work Package 2.2.2

Work Package 2.2.3

Work Package 2.2.4

Sub Task2.3

Work Package 2.3.1

Work Package 2.3.2

Tree structures Outlining



AUS(DEF)5664 Requirement 1 

Å Integrated ïA single top WBS Element covers the 

total body of work.

Å Distinct ïEvery WBS Element is a distinct Product 

or Enabling Service, which is mutually exclusive 

from other Products and Enabling Services.

Å Children ïEvery WBS Element has either no 

children, or multiple children.

Å Descendant ïEvery child WBS Element has only 

one parent and is a descendant of the top WBS 

Element.

Å Necessary ïEvery child WBS Element is needed 

to deliver the parent.

Å Sufficient ïIf all child WBS Elements are 

complete, their parent is complete.

Å Complete ïThe complete scope of work is 

captured in the WBS.

ÅRules I have issue with

Å100% Rule (Project Scope)

ÅEvery WBS Element has 

either no children, or 

multiple children.



Can we fix it?



Can we fix it? Yes we can!



Relationship to other decomposition structures

ÅOrganisational Breakdown 

Structure (OBS)

ÅBill of Materials (BOM)

ÅResource Breakdown 

Structure (RBS)

ÅNone of these change the 

demands on the WBS

NASA WBS Handbook (2010)



NASA Moineôs3DWBS

Multi-dimensional decomposition relationships

NASA WBS Handbook (2010)

Moine (2012)



Vertical Infrastructure Horizontal Infrastructure

Infrastructure project decomposition



Distributed Infrastructure Assets Distributed Construction/Maintenance

Infrastructure project decomposition





Location-based management systems

ÅManaging by location in 

construction improves 

production



Swinburne

SCIENCE  |  TECHNOLOGY  |   INNOVATION

- Current methodology

- Ȱ"ÌÁÃË "ÏØȱ

Location-based management systems
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ɆLocation-based management systems



Swinburne

SCIENCE  |  TECHNOLOGY  |   INNOVATION

- Infrastructure has a physical reality

- All about location

Location-based management systems
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ɆLocation-based management systems



Swinburne

SCIENCE  |  TECHNOLOGY  |   INNOVATION

- Multi -dimensional
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ɆLocation-based management systems

Location-based management systems



Swinburne

SCIENCE  |  TECHNOLOGY  |   INNOVATION

- Distributed networks
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ɆLocation-based management systems

Location-based management systems



Swinburne

SCIENCE  |  TECHNOLOGY  |   INNOVATION

- Managing what is in each location

- Complexity is merely variation in 
needs
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ɆLocation-based management systems

Location-based management systems


