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About me 

Bob Wakelam                           AEC3                        bw@aec3.com 
 
• 37 years in architecture and construction 
 
• 30 years in what is now called BIM 
 
• Joined AEC3 UK Limited in 2010 
 
• Involved in advising UK Government BIM Task Group on: 

– 2016 Level 2 BIM Strategy 
– 2025 Level 3 BIM Strategy 

 
• Development of UK Standards 
 
• Participate in UK Government funded research and development projects 
 
• Consulting to the AEC industry 
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Topics 

• Why are clients/owners interested in standards? 
 
• The asset (object) based approach. 
 
• The role of COBie  
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The role of standards and 
the use of COBie as a data 
exchange mechanism 
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Why are clients/owners interested in standards? 
 

• Free wisdom and future proofing 
– A great deal of useful knowledge is available defining best practices. 
– Knowing your processes and communication media will continue to be accepted. 

 

• Better supply/service chain relationships 
– Ease and quality of communication and delivery between systems. 

 

• Benchmarking and comparisons 
– Repeatability of process. 
– A standard to benchmark against. 
– Like for like comparisons. 
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New demands from the client 

 
 Lean production and logistics 
 Just-in-time and logistics 
 Off-site assembly 
 Whole life cycle costs 
 Whole life cycle environmental 

impacts 
 Energy monitoring and rating 
 “Improved value, carbon and 

cost” 

 

Facilities must be better … 

• Designed and Specified 

• Constructed 

• Used 
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Hypothesis 
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“Government as a client can derive 
significant improvements in cost, 
value and carbon performance 

through the use of open sharable 
asset information” 

 The BIM Task Group  



Criteria of the UK Government’s Directive 
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• Valuable: the overall aim is to maximise client value  
 

• Understandable: the approach is to be presented in an understandable learning 
package for all 44,000 government asset procurers. 
 

• General: the approach is equally applicable to buildings and infrastructure, whether 
large or small. 
 

• Non Proprietary: All requirements are non-proprietary as to applications and as to the 
required formats of the deliverables. 
 

• Competitive: Wherever possible, there are at least two solutions or methods available, 
so as to minimise market influence in terms of anti competitive clauses. 
 

• Open: Wherever possible, low-cost methods are to be made available to allow all 
stakeholders to participate, irrespective of size and experience, so as to minimise 
barriers to involvement. 
 

• Verifiable: All contractual expectations are documented with transparent and testable 
measurement of pass/fail.  
 

• Compliant: Measurement of Whole Lifecycle Cost/Carbon/Sustainability/etc. are to 
published UK, EU and ISO standards. 
 

• Implementation: The approach is self funding by the industry. 
 

• Timescale: The approach is phased in over 5 years. 



The case for open data 

The UK Government BIM initiative is founded on expecting open, 
structured, object-based data from the supply chain. 
 
The fundamental reasons are indicated in the “Construction Strategy 2011” 
report as being to support: 
 
• Comparisons of performance and cost between projects, assets, systems 

and zones. 
 
• Better portfolio, facility and asset management from the use of detailed 

information. 
 
• Checking and analysis of data to create, repeat and improve processes.  
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Purposes of Optimised Management of Assets 
  Purpose Detail 

  
BSI Pas 55 
references 

P01 Registration Registration of assets to support accurate audit and reporting. This includes GIS, land and address 
identification for the facility. It includes spaces and zoning. including stacking or sectoring, and 
components and systems and typing. 

4.5.1a, 4.4.6, 4.6.6, 
4.5.1.3 

P02 Use and utilisation Documentation of the intended use, capacity and utilisation of the Facility to support comparisons of 
actual use and utilisation and portfolio management. It also supports improved briefing for future 
projects.  
Includes data for any soft-landings usage review  

4.5.1b, 4.5.1 i, 
4.5.1.4 

P03 Operations Information necessary for the normal operations of the building to support the facility operators and the 
owner to anticipate costs of operations. 

4.5.1 i, 4.5.1.2, 4.6.1 

P04 Maintenance and 
repair 

Information on the recommended maintenance tasks including planned preventative maintenance to 
support the facility operators the owner to anticipate costs of maintenance.  

4.5.1c, 4.5.1.2, 
4.5.1.5, 4.5.2 

P05 Replacement Information on the reference or expected replacement service life and costs  should be available to the 
facility operators and to the owner to anticipate costs of maintenance.  

4.5.1.7 

P06 Assessment and re-
use 

Information on factors to support the management of the end of use stage, whether resale, tenancy 
release or demolition.  

4.5.1d, 4.5.1.6 

P07 Impacts Economic and environmental (but not social) impacts  4.5.1 iii 

P08 Business case Information to support the on-going evaluation of the business case for ownership of the facility, as 
required during the design development gates. Continuously review is the primary driver for the 
intermediate ‘Drops’.  

4.5.1 

P09 Security and 
surveillance 

Information to support the management of the security and surveillance of the facility, excluding 
sensitive parameters.  

4.4.7 
  

P10 Regulation and 
Compliance 

Information to help ensure the health and safety (H&S and CDM) of the users of the facility, such as 
known issues and sub-optimal configurations.  

4.5.1 iii, 4.6.2, 4.4.8 
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Rationale for BIM 

 Sharing  
 Structured  
 Information 

 
  … not documents 
 
 
One input … 
Many outputs … and new applications for the data 
Many checks  … and automated checking 
Many workflows … and more interoperability 
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4D 
Schedules 
Logistics 

Information Delivery Cycle                                

Functional 
description 
Functions 
Calculations 
Requirements 
Constraints 

Knowledge databases 
Company 
External 

Rules and regulations 
Bldg, H&S, Planning  

Simulation 
Comfort 
Air, heating 
Lifecycle costs 
Light and sound 
Insulation 
Use 
Fire 
Environmental impact 
Life expectancy 

Description 
Inc cost estimates 

Sourcing 
Product databases 
Price databases 

FM 
Renting, sale and use 
Maintenance 
Warranty 

Reuse 
Refurbishment 
Demolition 
Reconstruction 

VRML 
Visualisation 
3D models 

Source: Lars Bjorkhaug, SINTEF . Pictures from: Selvaagbygg, DDS, Byggforsk, NBLN University of California, CIFE Stanford, Pythagoras and Oluf Granlund Yo. IAI UK Board 18/10/05 

BIM software 
Arch, Struct, Eng Services  
Civ Eng 

Information Delivery 

Information Delivery 

ODIN 
Nobb 

Granlund 
DDS 

Lydia 

dRofus 
Facility Composer 

BARBi 
Byggforsk 

Fornax 
Solibri 

Focus 
Tocoman 

IFC 

DDS 
Octaga 



The UK Government Implementation Plan 
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The digital Plan of Work   and 
Employers Information Requirements (EIR) 

 
• The digital Plan of Work (dPoW)  
• A generic schedule of phases, roles, 

responsibilities, assets and attributes, made 
available in a computable form. 
 

• Employer’s Information Requirements (EIR)  
• A pre-tender document setting out the 

information to be delivered, and the standards 
and processes to be adopted by the supplier as 
part of the project delivery process. 

© 2015 AEC3 Ltd   
www.aec3.com 



dPoW, COBie and EIR 

• Maximum data content 
– COBie can hold most of the 
    non-graphic data from any BIM  

 
• Best practice development 

– Optimising the data content 
 

• Minimum Data content  
– Use of dPoW and process maps 
    to plan and agree repeatable work. 

 

Optimum data 

Maximum data 

Minimum data 
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The asset (object) based approach. 

Addresses, facilities and projects. 
Naming, classifications and hierarchy. 
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Asset (object)  based approach to information 

Facility 

Project Site 

Physical 
What is there? 

Intervention 
What is required to do to it? 

Address 
Where is it? 

Naming?     Classifications?     Hierarchy? 
© 2015 AEC3 Ltd   

www.aec3.com 

© 2014 AEC3 UK Limited 



Overview of Information 

© 2015 AEC3 Ltd   
www.aec3.com 

Site Facility Project 

Zone Floor / 
Region System Type Work 

Package 
Task 
Type 

Job Component Space / 
Location 
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The role of COBie  

A better suitcase,  
Independent of 3D/2D 
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 industry led creation of COBIE format 

20-Apr-08 Engineer Reseach and Development 
Center 

Nat ional  Inst i t u t e  o f  Bui ld ing Sc ienc esNat ional  Inst i t u t e  o f  Bui ld ing Sc ienc es

Fac i l i t ies  In form at ion Counc i lFac i l i t ies  In form at ion Counc i l

Nat ional  BIM St andardNat ional  BIM St andard

Nat ional  Inst i t u t e  o f  Bui ld ing Sc ienc esNat ional  Inst i t u t e  o f  Bui ld ing Sc ienc es

Fac i l i t ies  In form at ion Counc i lFac i l i t ies  In form at ion Counc i l

Nat ional  BIM St andardNat ional  BIM St andard

http://www.tmasystems.com/index.asp


COBie: Construction Operations Building                                 
  information exchange 
 

 
• A subset of BS ISO 16739 IFC 

documented as a buildingSMART 
model view definition (MVD) which 
includes operational information  
 

• A smaller subset of BS ISO 16739 IFC 
is documented as a buildingSMART 
MVD named ”Basic FM Handover” 
which excludes operational information 
needed for handover but can be used 
during design and construction.  
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Construction Operations Building information exchange 

where is COBie2 required ? 
 

– designer deliverable 
 

– construction handover specification 
 

– construction commissioning specs 
 

 
 

• capture data as you go 
– design   
– construction 
– commissioning 

 

 
easy to use 
 spreadsheet 
 each party adds only 

their part 
 interoperable with IFC 
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Value of COBie to the client 

• The COBie file’s main layout is determined by the 
requirements of the client and the design 
requirements of the designers. 

 
• This is filled out extensively by the contractors and 

sub-contractors with the appropriate information. 
 
• This information is then given back to the 

client/owner and forms the information they 
requested; making it easier to manage and it can 
start from an earlier date. 
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Relationship of COBie2 to the BIM wedge 

                        COBie2      COBie2            COBie2           COBie2 
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• Where does COBie2 fit ? 
 
 



What is COBie? 

• The fundamental point of COBie is that it is a change in the delivery of 
handover documents to the client. 

 
 
• An aggregate of data which is built-up over time; 
     not a dump of information at the end. 
 
 
• It requires users at all stages to contribute and therefore requires a 

significant amount of collaboration from all members throughout the 
lifecycle of a project, not just work at the end. 

 
 
• This change not only affects the output but also the process too. 
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COBie – “a well appointed suitcase” 

© 2014 AEC3 and BIM Task Group 

• Metaphor: Phil Jackson 
• Words: Nick Nisbet 
• Illustration: Moni M 
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Facility 

Floor 

Systems 

Space 

Contacts 

Zones 

Coordinates 

Documents Attributes 

Issues Connections 

common 

Job 

Resource 

Spare 

build 

Type 
(parts/warranty) 

 
Component 

(serial number) 

  

design • Design 
• Build 
• Common  
 

 
• Skeleton 
• Physiology 
• Muscle 

 

COBie2  –  Design, Build and Common Information 

Impacts ? 
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Introduction 
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Introduction sheet 
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COBie sheets (tabs) 

A COBie spreadsheet is divided into 20 specific sheets. 
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Facility 

• A named distinct operational built or geographic 
asset, typically a building or section of 
infrastructure along with details and extent of the 
geographic site and of the temporal project.  

 
• includes its constituent aspects:  

• Space (location),  
• Floor (region),  
• Zone,  
• Component,  
• Type  
• and System  
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The scope of the information exchange 
 
• What is the facility?   What is the site ?   Is there a project ?  

Yellow: 
Required, checkable 

data 

Green: 
Requirable Fields 

(see contract specs) 

Purple: 
Required if linked 
from applications 

Salmon: 
Keyed in from other 

sheets 

Salmon: 
Keyed in from other 

sheets 

rows and columns swapped ! © 2015 AEC3 Ltd   
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Buildings and Infrastructure 

Facility 

Zones 

Space / 
location 

Floor / 
region Type Systems 

Component N
on

-
ov

er
la

pp
in

g 

Not over-
lapping N

on
-

ov
er

la
pp

in
g 

Not over-
lapping 

© 2014 AEC3 
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General approach 

subject of 
exchange 

spatial 
groupings 

spatial 
location 

intermediate 
address 

common 
specification 

functional 
groupings 

equipment 
occurrence N

on
-

ov
er

la
pp

in
g 

Not over-
lapping N

on
-

ov
er

la
pp

in
g 

Not over-
lapping 

© 2014 AEC3 
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 Floors (regions) such as storeys, roof, and site 

Yellow: 
Required, 

checkable data 

Green: 
Requirable Fields 

(see contract specs) 

Purple: 
Required if linked 
with applications 

Salmon: 
Keyed in from other 

sheets 
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 Spaces (locations) 
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Space, Floor (region) and Zone  

Space (Location) 
• A named location for activities such as use, inspection or 

maintenance, including un-occupied or un-inhabitable 
spaces, but not necessarily inaccessible voids  
 

Floor (Region) 
• A named intermediate spatial subdivision, including distinct 

vertical levels and horizontal areas and sections with Spaces 
allocated 
 

Zone 
• A named set of Spaces (locations) sharing a specific 

attribute, such as activity, access, management or 
conditioning  
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 List of major systems and zones 

• Systems: functional collection of components   
• Zones: collections of spaces/locations  
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 Import designer’s type and document register 

• Types and Documents 
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 Components from schedules 

Components 
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Components, Types and Systems 

rows and columns swapped ! 
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Component, Type and Systems 

Component 
• A named and individually scheduled physical item or 

feature that might require management, such as 
inspection, maintenance, servicing or replacement, 
during the in-use phase  

 
Type  
• A named specification for Components including 

equipment, products and materials  
 

System 
• A named set of manageable Components providing a 

common function   
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Vital additional information 

 
• Attributes 
• Documents 
 
 

 
also  
• Impacts 
• Issues 
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Supplementary  information 

Impact 
Cost, Carbon 

Issue 
H&S, Design 

Connection 
MEP, Controls 

Assembly 
Equipment 

Coordinate 
Positions 

Document 
Other sources 

Attribute 
Specification 

Supplementary information 

COBie2.4 

Ifc  
Property 
Set 

Ifc  
Rel 
Connects 

Ifc  
Rel 
Aggregates 

Ifc  
Coordinate 

Ifc  
Document 
Reference 

Ifc  
Property 

Ifc  
Action 
Request 
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Supplementary information 
additional descriptive information associated to the assets: 

 
• Document  

– A named external document associated to an asset  
 

• Attribute  
– A named specific characteristic associated to an asset 

 
• Impact  

– A named economic and environmental measure, such as cost and CO2 emissions, associated to an asset 
 

• Issue  
– A named deficiency in the information or risk associated to the assets 

 
• Assembly  

– A named physical aggregation of a Type or Component into another Type or Component where both the overall (owning) 
assembly part and the constituent (owned) part has significance for their operation and use, for example having different 
attributes, replacement parts, preventative maintenance schedules or warranties  

 
• Contact 

– A named person and/or organisation involved in the Facility lifecycle  
 

• Coordinate 
– A named position associated to Facility, Floor (region), Space (location), Component or Assembly  

 
• Connection 

– A named logical relationship between two Components  
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Operational information 

Spares 
Solid, Fluid 

Jobs 
Inspection, Repair 

Resources 
Skills, Tools 

Ifc Construction Product 
Resource 

Ifc Task  Ifc Construction Equipment 
Resource 
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Operational Information 

Information specifying operational activity associated 
to Types: 

 
• Job 

– A named task or activity during the in-use phase 
associated to Types. 

 
• Resource 

– A named material or skill required to execute Jobs. 
 

• Spare 
– A named replaceable part associated to Types. 
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COBie  -  The Elevator Diagram 

© 2015 AEC3 Ltd   
www.aec3.com 

Impact 
Cost, Carbon 

Issue 
H&S, Design 

Connection 
MEP, Controls 

Assembly 
Equipment 

Coordinate 
Positions 

Document 
Other sources 

Attribute 
Specification 

many 1 1 many 

1 

many many many many 

many many 

many many 

many 

1 

Job 
operate 

Resource 
has requirements 

Spare 
refurb 



IT’S ALL ABOUT DATA ! 

 
Communication and Reusability of Information: 
 
 
• Machine Readable and User Readable Data 

 
• Not PDF Drawings, Text Files, Photos and Emails 
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Thank you ! 
 
Any questions? 

bw@aec3.com 
AEC3 UK Limited 
46 St Margaret's Grove 

Great Kingshill 
High Wycombe 

Buckinghamshire 
HP15 6HP, UK 
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