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• £11.8 M turnover 

• 180 staff 

• 4,000 sq metres of laboratory space 

• Offices in UK, Germany, France, Spain, China, 
Malaysia, Japan, North America and Brazil 

• Over 600 corporate 
members 

Key statistics 2010/11 

0 100 200

Academics, institutions

and associations

Clients and building

operators

Manufacturers

Consulting engineers

Contractors
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About me 

 Craft apprenticeship 

 Mechanical fitter 

 Local authority 

 Private consultancy 

 BSRIA 

 Hoare Lea 

 BSRIA again – BIM/Soft Landings/POE 

 CIBSE BIM Group 

 CIC BIM Forum (Construction Industry Council) 

 CPIC (Construction Project Information Committee) 
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Agenda 

0945 Introduction to BIM 

1000 Workshop – exchange of information 

1030 The Government’s perspective on BIM 

1100 Break 

1120 The legal implications of BIM 

1130 The 3 stages of BIM – BS 1192 

1200 Workshop 2 – using BS 1192 

1230 Q&A 

1245 Lunch 

1330 The 3 stages of BIM – the BIM model & software 

1415 The 3 stages of BIM - COBie 

1445 Roles and responsibilities 

1500 Plenary discussion/Q&A 

1530 Close 

 



5 

The built environment experts  5 

 

 

An introduction to BIM 
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BIM 

 

 

DON’T PANIC! 
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Aims and objectives 

 

 To provide a general awareness of what BIM is 

 To identify the major elements of BIM 

 To provide an understanding of those elements 

 To understand how BIM may affect what you do 

 To know what to do next about BIM 

 To provide information for all stakeholders 

– Clients, designers, contractors, suppliers, FMs 
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Level of information 
 

 This presentation is aimed at people new to BIM 

 It is not intended to give detailed information or advice 

on how to apply any particular aspect directly in a project 

environment 

 Further training will be needed before you are able to 

work in a fully BIM-enabled environment 

 It explains the Government’s BIM strategy for their 

projects – there is currently no directive for private clients 

to do the same 

 Private clients/projects can adopt their own strategies 

which may involve some or all of the Government 

requirements 
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OVERVIEW OF BIM 
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What is BIM? 
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There are many definitions of what BIM is, but at its core 

BIM is: 

 

 

 ‘…a managed approach to the collection and 

 exploitation of information across a project.’  
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‘Building information modelling (BIM) is a process 

involving the generation and management of digital 

representations of physical and functional characteristics of 

a facility. The resulting building information models 

become shared knowledge resources to support decision-

making about a facility from earliest conceptual stages, 

through design and construction, through its operational life 

and eventual demolition.’ 
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 A method for organising and naming the data 

 

 A method for housing the data 

 

 A method for distributing the data 

 

 From inception to demolition 
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    So why all the fuss now? 
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A report for the Government 

Construction Client Group – 

Building Information 

Modelling (BIM) Working 

Party Strategy Paper  

  March 2011 
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2.32 Government will require fully collaborative 3D BIM 

(with all project and asset information, documentation and 

data being electronic) as a minimum by 2016.   
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“Essentially the UK Government has embarked with 

industry on a four year programme for sector modernisation 

with the key objective of: reducing capital cost and the 

carbon burden from the construction and operation of the 

built environment by 20%.  Central to these ambitions is the 

adoption of information rich Building Information 

Modelling (BIM) technologies, process and collaborative 

behaviours that will unlock new more efficient ways of 

working at all stages of the project life-cycle.” 
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Levels of maturity 

 Level 0 – Unmanaged CAD, probably 2D, with paper (or 

electronic paper) as the most likely data exchange 

mechanism. 
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 Level 1 – Managed CAD in 2 or 3D format using BS 

1192:2007 with a collaboration tool providing a common 

data environment, possibly some standard data 

structures formats.  Commercial data managed by 

standalone finance and cost management packages with 

no integration  
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 Level 2 – Managed 3D environment held in separate 

discipline “BIM” tools with attached data.  Commercial 

data managed by an ERP.  Integration on the basis of 

proprietary interfaces or bespoke middleware could be 

regarded as “pBIM” (proprietary).  The approach may 

utilise 4D programme data and 5D cost elements as well 

as feed operational systems. 
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 Level 3 – Fully open process and data integration 

enabled by “web services” compliant with the emerging 

IFC/IFD standards, managed by a collaborative model 

server.  Could be regarded as iBIM or integrated BIM 

potentially employing concurrent engineering processes. 
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The legal considerations around BIM 
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Who controls the model? 

Who owns the data? 
 

 

Professor Rudi Klein, Barrister 

Chief Executive, SEC Group 

President, NEC User’s Group 
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Why are issues of control and ownership important? 

 

 BIM is an enabling tool for important sharing within the 

delivery process – from design and planning to delivering 

the required asset performance and operating the asset. 

 

 Data inputs and modification of data have to be 

managed and modelling interfaces have to be co-

ordinated to avoid clashes and duplication, 
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 Access rights need to be controlled, eg can the cladding 

contractor use data relating to the design of the steel 

structure? 

 

 Extent of reliance on the model and data therein needs 

to be addressed. 

 

 Defining ownership of the data is a pre-requisite to 

defining who has responsibility for the data and to 

ensuring that proprietary rights are protected. 
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A BIM implemetation plan is essential 

 

 Identify users of the model(s) and which sections of the 

project are to be modelled. 

 What models are to be created and by whom? 

 Definition of content of each model and level of detail 

required at specific milestones. 

 Who has access rights and to what data? 

 How is the modelling process to be controlled and 

managed?  

 Will electronic data transfer agreements be required to 

govern matters such as IP and access rights? 
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Management of the modelling process 

 Who has responsibility for overseeing model 

development, controlling inputs and access, changes to 

the model and ensuring that parties are made aware of 

changes and updates? 

 Responsibility for managing the model is likely to attract 

significant legal liability. 

 Design data exchanges in relation to major engineering 

elements should be owned by designing consultant and 

designing specialist engineering contractor; both should 

put the data together from the outset so that it is fit for 

production.  
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Ownership of the data 

 

 Governed by the Copyright Designs and Patents Act 

1988. 

 

 Copyright rests in the author of the work (ie the party 

who originates or creates it). 
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Copyright issues in BIM 

 

 Specifying the BIM use(s) for the project will help identify 

copyright issues, eg if the model is to be used for 

managing the facility post-completion or for extending it, 

copyright owners will need to consider the grant of a 

licence to use their design/data for this purpose. 

 Copyright issues could become more complex where the 

modelling process is iterative involving a number of 

contributions – becomes difficult to identify who 

originated what; digital signatures or “watermarking” 

should be a solution. 
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Summary 

 Issues of control and ownership of the IP in the model 

are critical in managing the data build-up, co-ordinating 

inputs and interfaces, protecting IP rights and defining 

responsibilities in respect of the integrity of the data. 

 In this context a BIM implementation plan – agreed by all 

key participants including the supply chain – is 

absolutely necessary. 

 Because the nature of the modelling process there could 

be problems in establishing the authorship of the data 

but this can be addressed in the BIM implementation 

plan.  
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What is BIM? 
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 Process for data management (BS 1192/PAS 1192) 

 

 Tool to hold the data (BIM software model) 

 

 Method of exchanging the data (COBie + other 

documents) 
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The first strand of BIM 

 

Process for data management 

 (BS 1192/PAS 1192) 
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 BS 1192:2007 Collaborative production of architectural, 

engineering and construction information – Code of 

practice 

 

 Building Information Management – A Standard 

Framework and Guide to BS 1192  

 

 PAS 1192-2 Building Information Management – 

Information requirements for the capital delivery phase of 

construction projects 
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An Introduction and Overview to BS 1192 
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 BS 1192:2007 is a software solution agnostic people 

process to aid collaboration and to deliver defect free for 

the construction of any type of facility 
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 It also provides a disciplined approach to the delivery of 

Building Information Modelling through a managed 

procedure. 
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 It underpins the Government Construction Strategy for 

BIM(M) Building Information Modelling and Management  
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 Through Government sponsored active research BS 

1192:2007 has been proven to save 10-15% of typical 

waste, with greater profits to all members of the supply 

chain, measured as 2-3%.  
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The process and procedure defined in BS 1192:2007 was 

used during its development on many major: 

 

 Building projects including stadia, hospitals, town centre 

redevelopments 

 

 Civil engineering projects including rail, motorways, 

tunnels and airports 

 

 Projects costing from £0.5m up to £6.5bn 
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 Roles and responsibilities 

 

 Common Data Environment (CDE) 

 

 Standard Method and Procedure (SMP) 
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Roles and responsibilities 

 

 The ownership of data along with the clear definition of 

responsibility is a crucial part of any design delivery. 
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Design Co-ordination Manager (also known as the Design 

Manager on some contracts) 

 

 Provides a communications link between the various 

design teams and the construction teams. 

 Usually provided by the contractor, and integrates the 

design deliverables of the professional designers, 

specialist designers and subcontractors against the 

construction programme to ensure timely delivery.  
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CAD Co-ordinator 

 

 Ensures that there is a consistent approach to project 

modelling and CAD issues and practice across the 

project. 

 Co-ordinates the project needs for IT solutions. 

 Co-ordinates the agreed project CAD ‘standard and 

method’ and updates the procedures. 

 Ensures compliance with those standards and methods. 

 Responsible to the Task Team Manager and the Project 

Information Manager.  
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CAD Manager 

 

 Ensures that all CAD models and drawings are delivered 

to the project using agreed IT solutions, and according to 

the agreed project CAD ‘standard and method’ and 

procedures. 

 Responsible to the CAD Co-ordinator.   
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Common Data Environment (CDE) 

 The procedure for managing the iterative development of 

design information to achieve full integration and spatial 

co-ordination of the data/information from all participants 

and offices, and from all originators within the project 

supply chain. 

 The procedure must not restricted to the development of 

design team information.  The procedure must be used 

throughout the process of delivery and into the 

management of the asset itself.  
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 The subcontractor and fabrication design teams must 

deliver the final ‘virtual construction’ model representing 

the actual construction elements.  In turn, the contractor, 

commissioning agents and suppliers must also use the 

CDE to complete the database of information required 

for asset management. 

 The procedure also ensures that the data/information is 

checked and issued fit for a specific purpose at a 

number of defined ‘gates’ such that it may be used for 

the stated purpose. 
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 The procedure allows for the dissemination of the 

signed-off information ‘fit for detail design development’ 

or ‘fit for construction’, and the collection of all relevant 

data/information needed to deliver the project handover 

document for the administration, maintenance and 

deconstruction of the final product. 
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Standard Method and Procedure (SMP) 

 ‘Building Information Management – A Standard 

Framework and Guide to BS 1192’ defines a Standard 

Method and Procurement (SMP) that should be used for 

developing and presenting the design information and 

documentation for construction projects. 

 When commencing a project that will involve the 

production of CAD/BIM information, it is critical for each 

office to adopt the same approach. 
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8 principles for Standard Method and Procedure (SMP) 

 Roles, responsibilities and authorities 

 Common Data Environment (CDE) 

 Document management/electronic data management 

(DM/EDM) 

 File naming convention 

 Origin and setting out 

 Drawing sheet templates 

 Layer standard 

 Annotation  
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All organizations involved in the project must adopt the 

SMP, and all relevant parties (client, design consultants, 

supply chain partners, etc) must agree and commit to it.  

Each organisation should produce the project SMP at the 

pre-contract stage and include it in the procurement 

documents and contracts. 
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PAS 1192-2 Building Information Management – 

Information requirements for the capital delivery phase of 

construction projects 
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 Employer’s Information Requirements (EIR) 

 Supply Chain Information Execution Plan (SCIEP) 

 Project Implementation Plan (PIP) 

 Supplier Building Information Management (BIM) 

Assessment Form 

 Supplier Information Technology Assessment Form 

 Supplier Resource Assessment Form 

 Supply Chain Capability Assessment Form 

 Master Information Delivery Plan 

 Master Information Delivery Index 

 Third Party Capability Assessment Form 
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Roles and responsibilities in PAS 1192-2 
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 Employer’s Representative 

 Technical Advisor 

 Project Delivery manager 

 Project Information Manager 

 Lead Designer 

 Task Team Manager 

 Task Information Manager 

 Interface Manager 
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Other changes/additions in PAS 1192-2 
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 The CDE is updated, with additional information on each 

of the sections. 

 Status codes in the CDE have been updated. 

 File and layer naming conventions defined in BS 

1192:2007 have been extended. 

 Additional information on spatial co-ordination. 

 The SMP is partially replaced by the SCIEP.   
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File naming 
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[Project]–[Originator]-[Zone]-[Level]-[File type]-[Role]-[Classification]-[Number] 
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[Project]–[Originator]-[Zone]-[Level]-[File type]-[Role]-[Classification] [Number] 
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[Project]–[Originator]-[Zone]-[Level]-[File type]-[Role]-[Classification]-[Number] 
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[Project]–[Originator]-[Zone]-[Level]-[File type]-[Role]-[Number] 

 

  ZZ Multiple levels 

  XX No level application 

  GF Ground floor 

  00 Base level of building 

 

  01 First floor 

 

  M1 Mezzanine above level 01 

 

  B1 Level 1 below ground 
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[Project]–[Originator]-[Zone]-[Level]-[File type]-[Role]-[Classification]-[Number] 

 

BQ Bill of quantities   PP Presentation 

CM Comments   PR Programme  

CO Correspondence   RD Room data sheet  

CP Cost plan   RI Request for information 

DR Drawing    RP Report 

FN File note    SA Schedule of accomm. 

HS Health and safety   SC Structural calculations 

IE Information exchange  SH Schedule or table 

M2 Two dimensional model  SN Snagging list 

M3 Three dimensional model  SP Specification 

MI Minutes/action notes  SU Survey 

MR Model rendering   TQ Technical query 

MS Method statement  VS Visualisation 
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[Project]–[Originator]-[Zone]-[Level]-[File type]-[Role]-[Classification]-[Number] 

 

A Architect    M Mechanical engineer 

B Building surveyor   P Public health engineer 

C Civil engineer   Q Quantity surveyor 

D Drainage, highways engineer S Structural engineer 

E Electrical engineer  T Town and country planner 

F Facilities manager  W Contractor 

G Geographical and land surveyor X Subcontractor 

H Heating and ventilation designer Y Specialist designer 

I Interior designer   Z General (non-disciplinary) 

K Client      

L Landscape architect    
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[Project]–[Originator]-[Zone]-[Level]-[File type]-[Role]-[Classification]-[Number] 
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JE - in situ concrete/large precast concrete 

 JE0 - Concrete construction generally 

  JE05 - In situ concrete construction generally 

 JE1 - Mixing/casting/curing/spraying in situ concrete 

  JE10 - Mixing/casting/curing in situ concrete 

  JE11 - Sprayed concrete 

 JE2 - Formwork 

  JE20 - Formwork for in situ concrete 

 JE3 - Reinforcement 

  JE30 - Reinforcement for in situ concrete 

  JE31 - Post tensioned reinforcement for isc 

 JE4 - In situ concrete sundries 

 JE5 - Structural precast concrete 

 JE6 - Composite construction 
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JT - Mechanical heating, cooling and refrigeration 

 JT1 - Heating 

  JT10 - Heating systems 

 JT5 - Cooling 

  JT50 - Chilled water systems 

 

JU - Ventilation and air conditioning systems 

 JU1 - Ventilation 

  JU10 - Ventilation systems 

  JU12 - Kitchen ventilation equipment

  JU13 - Car park ventilation systems 

  JU14 - Smoke and heat control systems 
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Project   Originator   Zone   Level   File type   Role   Classification Number 

SM  -  CO  -  02  -  GF  -  M3  -  M  -  JT50 00001 

SM  -  BS  -  02  -  GF  -  RF(I)  -  S  -  G26 00001 

SM  -  BS  -  02  -  GF  -  TQ  -  S  -  G26 00001 

SM  -  BS  -  02  -  GF  -  SP  -  S  -  G26 00001 

SM  -  BS  -  02  -  GF  -  SC  -  S  -  G26 00001 
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The second strand of BIM 

 

The tool to hold the data 

  (the BIM software model) 



95 

The built environment experts  95 

3D CAD v BIM 

 

 3D CAD model – represents objects as a series of lines 

 

 BIM software model – represents objects as actual 

objects, with properties, values and attributes 
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Architecture 

 Autodesk Revit Architecture 

 Graphisoft ArchiCAD 

 Nemetschek Allplan Architecture 

 Gehry Technologies – Digital Project Designer 

 Nemetschek Vectorworks Architect 

 Bentley Architecture 

 4MSA IDEA Architectural Design (IntelliCAD) 
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Structures 

 Autodesk Revit Structure 

 Bentley Structural Modeller 

 Bentley RAM, STAAD and ProSteel 

 Tekla Structures 

 CypeCAD 

 Graytec Advance Design 

 StructureSoft Metal Wood Framer 

 Nemetschek Scia 

 4MSA Strad and Steel 

 Autodesk Robot Structural Analysis 
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MEP 

 Autodesk Revit MEP 

 Bentley Hevacomp Mechanical Designer 

 4MSA FineHVAC + Finelift + FineELEC + FineSANI 

 Gehry Technologies – Digital Project MEP Systems 

Routing 

 CADMEP (CADduct/CADmech) 



99 

The built environment experts  99 

Sustainability 

 Autodesk Ecotect Analysis 

 Autodesk GreenBuilding Studio 

 Graphisoft EcoDesigner 

 IES Solutions Virtual Environment VE-Pro 

 Bentley Tas Simulator 

 Bentley Hevacomp 

 DesignBuilder 
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Construction 

 Autodesk Navisworks 

 Solibri Model Checker 

 Vico Office Suite 

 Veta Field BIM 

 Bentley ConstructSim 

 Tekla BIMSight 

 Glue (by Horizontal Systems) 

 Synchro Professional 

 Innovaya 
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Facilities Management 

 Bentley Facilities 

 FM:Systems FM:Interact 

 Vintocon ArchiFM (for ArchiCAD) 

 Onuma System 

 EcoDomus 
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BIM technologies 
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 Wide range of software products 

 

 Range of costs – free to £9k 

 

 Range of features and capabilities 

 

 Ensure the software selected can meet the output 

requirements  
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 Initial model produced by the lead designer 

 

 Architects, MEP and structural designers each have a 

version of the model 

 

 A consolidated model is generated for exchange to the 

client/end user 

 

 Models can be exchanged via IFC for different software 

platforms  



What is BIM? 

Digital Prototyping / Spatial  

Co-ordination 

Collaboration / Supply Chain 

Integration 

Information. The “I” in BIM 

Consistency – One version of the 

truth. Parametric. 



Specialist Modelling 

Thermal Analysis / Part L Compliance 

Energy Performance Certificates (EPC) 

Wind Studies 

Computational Fluid Dynamics 

Solar Shading 

Lighting Visualisation 

Daylighting 

Acoustic Modelling 

Evacuation Modelling 

Smoke Modelling 

Vertical Transportation Modelling … 

IES 

TAS 

HevaComp 

Dialux 

Fluent 

Amtech 

MicroDrainage 

CFX 

Ekahau (Comms) 

FEMM (Comms) 

Odeon (Acoustics) 

Immi (Acoustics) 

… 



Central MEP file 

Ben’s copy 

Krebsy’s 

copy 

Mel’s 

copy 

Andrew’s 

copy 

How can you work with a single model / file? 

 

 



Level of Delivery 

…Sample layouts 

for major service 

routes… 



Documentation: 

Level of Delivery 



Level of Delivery 

2D or not 2D? Layout Design: 

• 3D design is all very well. Many contractors still want traditional 2D 

output for pricing and planning. 

• Architects however always want the best.  

• We have set up our content to automatically slot into 2D symbolic 

output as well as 3D without having to place content and objects 

twice. 

 

 

 
 



Level of Delivery 

with intelligent labelling 

Coordinated with and 

connected to other services 

Co-ordinated ceiling plans 

Drawing output 



Adding data to the object 



Content Example: 

 

 

 

Linked to schedules... 

 
Family parameters can be used to 

populate schedules. Changes to 

schedules will update parameters 

which drive family geometry or vice-

versa. 



Scheduling 



Level of Delivery 

Scheduling: 



Level of Delivery 

Scheduling: Schedule features: 

•  Perhaps the biggest gain in terms of time/effort for electrical 

engineers. 

•  3 way information transfer between content, schedules and 

layouts. 

•  Automatic schedule creation from Mech/Elec layouts. 

•  Automatic information refresh when changes are made.. 

 



Systems 

Circuiting: 

• Select objects to be included in 

circuit. 

• Choose panel for circuit to be 

hosted. 

• Choose correct circuit reference. 

• Repeat until finished. 



Systems 

System properties 

System hierarchy 



Systems 



Analysis 



Spaces 



Information from 

architectural 

model 

Manual 

calculations / rules 

of thumb / design 

margins 

Information from MEP 

model for design 

checks 

Thermal modelling 

results 

Occupancy / 

internal 

gains 

Spaces 



Spaces 



Revit Design Capabilities 

 

 

 

 

 

 

 

 

 
 

 

 

 

Transition to MEP Sub-Contractor using FABmep+ 



Revit Design Capabilities 

 

 

 

 

 

 

 

 

 
 

 

 

 

Tender documentation 

Specs? – the future 



All services modelled in 3D 

C D E F G H J K L A B M 

Integrated Delivery 

Conceptual modelling 

Thermal modelling / compliance 

Fabrication & off 

site manufacture 

Virtual construction 
FM / energy modelling 

Space planning in 3D 
Design model linked 

to schedules & calcs 



Basic model Ceiling void visible Wireframe view Shaded view Rendering with artificial lighting Rendering with artificial lighting – Adjust lighting settings 
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Our BIM Projects I Health Care 

BRI Ward Block 

Bristol office 

Architect: 

Revit Architecture 

Structural: 

Revit Structure 

MEP Consultant: 

Hoare Lea 

Revit MEP (M&E) 

CADmep+ (P) 
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Our BIM Projects I Health Care 

RD&E Extension 

Plymouth office 

Architect: 

Revit Architecture 

Structural: 

Revit Structure 

MEP Consultant: 

Hoare Lea 

Revit MEP (M&E) 
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Our BIM Projects I Residential 

Lower Bolney Farm 

Poole Office 
Architect: 

Revit architecture 

Structural: 

Revit structure 

MEP consultant: 

Revit MEP 
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In the model or not? 
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What’s not in the model 
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 Correspondence 

 Feasibility studies 

 Site survey reports 

 Technical specifications 

 Contract conditions/forms of contract 

 Design calculations 

 Manufacturer’s data 

 Quotations 

 Tender documentation 
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The third strand of BIM 

 

Method of exchanging data 

(COBie + other documents) 
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 COBie – Construction Operations Building Information 

Exchange 

 

 Other documents which can not be represented in 

COBie – ie specifications, reports, etc 
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The project team 

 

Who does what? 
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The client 

 

 Produce a clear Employer’s Information Requirements 

(EIR) 

 Identify key decision points in the project process 

 Define the processes and standards to be used 

 Ensure all parties on the project are able to work to the 

required processes and standards 

 Define the level of information to be delivered 

 Identify the requirements of the FMs and ensure these 

are included in the deliverables    
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The design team 

 

 Understand and work to the EIR, and advise where 

changes may be necessary 

 Assist the client to prepare the EIR 

 Ensure that the right level of information is available at 

the key decision points in the project process 

 Understand and work to the processes and standards 

defined by the client 

 Ensure all parties on the project work to the required 

processes and standards 
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The contractors 

 Understand and work to the EIR, and advise where 

changes may be necessary 

 Help the client to prepare the EIR 

 Ensure that the right level of information is available at 

the key decision points in the project process 

 Understand and work to the processes and standards 

defined by the client 

 Ensure all parties on the project work to the required 

processes and standards 

 Assist others in the supply chain to comply with the 

project information requirements 
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The manufacturers 

 

 Understand and work to the EIR 

 Ensure that the right level of information is available at 

the key decision points in the project process 

 Understand and work to the processes and standards 

defined by the client 

 Present technical data in the agreed/standard format to 

aid data management within the process 
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The facilities managers 

 

 Ensure that the right level of information is available 

within the project environment to reflect the current 

status of the project 

 Understand and work to the processes and standards 

defined for the project 

 Present technical data in the agreed/standard format to 

aid data management within the process 

 Keep the model/data files up to date to reflect the actual 

built asset 
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 Improved quality of technical information at handover 

 Added efficiency in data management 

 Better in use data management to assist planning and 

maintenance tasks 

 Better information for decisions on later works – 

extension or refurbishment 

 Improved quality of data for use in CAFM software/tools 

 Simplified reporting and scheduling 
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Thank you for your time 


