
BIM4Civils ? 



Introduction & Housekeeping 

• No planned fire alarm 

• Fire exits 

• Facilities 

• Brews and breaks 

 

• House rules – making the most of your day 

1pm 



BIM4Civils 

• Agenda 

• 8.00 - registration & Coffee 

• 8.30 – introduction 

• 8.40 – BIM context, standards and Civils 

• 09.45– Case Study Northumbria Water and Mott 

McDonald 

• 10.30 Brew and comfort break 

• 10.45 – Live Modelling exemplar 

• 12.30 – Lunch - Safe Home 

 

• Presenters 

• Professor Andrew Thomas,       Andrew Hymers MMcD – (apologies),   Keith Nicholson 

 



Professor Andrew Thomas 

 

 

Diligentia  

& 

University of Ulster 



What is BIM? 

 A geometric representation of the components of an asset 

 A process for collaboratively creating, operating & disposing of the asset 

 The ability to access asset component information in-situ 

 One view of data, documents & images 

 A reliable and trusted enterprise asset information store 

Type 
Data 

Schema
tic 

Performance 
Data 

O & M 
Manuals 



Outstanding Industry performance ? 

National Audit Office Report and Analysis 

UK construction spend £ 55 billion p.a. 

 

80% influenced by Public Purse 

Performance 1999  

On Budget 25% 

On Time 34% 

2011 KPI statistics – 56% of UK projects on Time and Budget 



Sustainable Construction and Buildings  

• Buildings use 46% of all energy – up to 70% in major cities 

• Construction uses 53% of primary materials 

• Construction has second biggest environmental footprint after food 

• 90 million tonnes of waste = 3 times domestic output 

• 21% of all hazardous waste in UK is construction waste 

• 13 million tonnes of materials delivered and not used 
 

 



“Insanity: Doing the same thing over  

and over again and expecting different 

results.” 
 

 

 

 

 

 

 

 

Someone thought it was time for change…… 

Albert Einstein 
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Hypothesis 

“Government as a client can derive significant 

improvements in cost, value and carbon performance 

through the use of open sharable asset information” 



Joined up approach for Efficiency  -  

Govt Construction Strategy launched 31st May 

20% cost savings to be achieved 

BIM named as essential to delivery and to be mandated 

 

 

 

BIM strategy and report published June 2011 

BIM to be adopted on Govt projects  - March 2016 

 

IGT Low Carbon Construction response June 2011 

Carbon reduction from sector 

26% carbon reduction by 2020,  

80% by 2050 (1990 baseline) 

 

BIM named as essential to delivery and to be mandated 

“integration [and collaborative working] is key” 

07/13 – Govt Const Strategy 2025 – 33% reductions ! 

CAPEx and OPEX 15/18% 



Construction 2025  - aspirations 
HM Government 2013 
 
Industrial Strategy: government and industry in 
partnership 

Towards a Digital Built 
Britain. 



Operation 
& 

 Maintenance 

For every £1 of Construction spend…… 

£
1 

We spend…..  

£5 

Design costs  only 15 pence ! 

Business Costs 

Business 
 Outcomes 

£200 £2500 



Cash vs Carbon 



Cash vs Carbon 





Market readiness ? 







Things to learn… 

Market reality….. 
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Reality about the Market  

Awareness 

 

 Understanding 

 

  Practice & Process 

 

    Experience & Wisdom 

Perception 

 

Not what you are, 

But what you are seen to be ? 

Or what you think you are ? 



Estate Information Visibility 
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Information is a GOOD thing 
 
 
Information  without order is a BAD thing 



Information at the heart of projects and assets 

Today and tomorrows decisions…. 

 

 rely on yesterdays information 

 

Traditional projects Bleed Information 



• Business case for BIM   

• BIM specific Procurement guidance and tools 

• Example Employers Information Requirements  

• BIM flyer 

• EIR Guidance notes 

• BIM and GSL guidance note 

• Collaborative Maturity Assessment tools 

• Glossary of terms and Acronym key  

• Reference points for standards and protocols 



The key to good information exchange is defined exchange formats.  Level 2 is 

electronic file based and the client needs to define what is needed at each stage. 

FILE BASED 

INFORMATION 

EXCHANGE 

BS119

2 

BIM Basics - Level 2 File Exchange  



PAS 1192 standard ?         Data flow model 



After PAS1192-2 2013  
What Information 

Do I Need & in 

what format? 

Can my supply 

chain supply it? 

Who deliverys 

what when? 

What 

Information 

do I know & 

want? 

Start the 

Poject 

Information 

Exchanges 

Client 

Decisions 

H
a

n
d

o
v
e

r 

Design Construct Operate 

Information grows 

>> 

Project Information Model 

Contracted 

Information 

Exchange 

Points 

Contract 

Positive 

Whole 

Life 

Outcomes 

BEP 

EIR 
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Asset Information Model 

Project BIM 
Project 

Information 
Model 

In Use BIM 
Asset 

Information 
Model 

Project BIM 
Project 

Information 
Model 

Whole Life BIM 
Clint’s Asset 
Information 

Model 

Whole Life BIM 

After PAS1192-3 2014  

Supply  
Chain 



GCS 2.31 

Government coordinated BIM Collaborative Standards

GCS 2.28 

PAS91 mandated 

for Government 

Work

GCS 2.32 

Government requires fully collaborative BIM (all project and 

asset information, documentation & data being electronic)

BIM Level 2 Dirivation

GCS 2.27 

..identify, establish & report on pilot projects

S
ta

n
d

a
rd

s
M

o
d

e
l 
D

o
c

u
m

e
n

ts
 &

 G
u

id
e

s ü PAS91 PQQ & BIM Protocol to procure direct 

supplier appointments

ü EIR by Employer & responding BIM Execution 

Plans by direct appointments

ü Agreed Plan of Work, Employer Decision Gates, 

Plain Language Questions & Information detail.

ü Agreed collaborative digital information 

exchange process & protocol to PAS1192:2.

ü Agreed exchange file set: Native & Federation 

models, drawings & documents, & COBie data.

ü End to End Assigned Roles: Information 

Manager; Design, Contractor & Operator Lead

HM Government Construction Strategy 2011, BIS, 

BIM Task Group, CIC & BSI published documents 

in collaboration, define BIM Level 2

BS1192:2007

Collaborative 

production of AEC 

Information

CIC/BIM 

Protocol

CIC/INF 

MAN/S

CIC BIM/

INS

Level 2 now Defined by the Standards 

PAS1192:2 



Managing, Operating & Infrastructure BIM 



BIM 

 

It’s all about Buildings ? 
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BIM 

 

It’s all about Buildings ? 
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Easy to Understand ? 

Really Easy to understand ! 



Progressive Process Interogation 



Overswing areas…….. 







Library objects 



Manufacturers & Intelligent components  



LEVEL OF DETAIL / DEVELOPMENT (LOD) 

• LOD 100 –  Placeholder 

• LOD 200 –  Basic Geometry 

• LOD 300 –  Detailed Geometry 

• LOD 400 –  Actual Geometry & 
Description 

• LOD 500 –  As above with detailed 
embedded   
 information – i.e. Manufacturer, 
   Warrantee 
period, date purchased. 



Intelligent object clusters…. Standard rooms 

Image courtesy of Aedas 



Right First Time ?  

Image courtesy of Aedas 



Its All about Communication… 

 

and Information…. 



Leadenhall – The Cheesegrater Building 

A tale of BIM reality…….. 



Open 

 

Shareable  

 

Information 

 

???? 



Procuring and Tendering….. with BIM  

Are You ready for this ? 



 
How many BIM licences does your Company have ? 
 
Explain how you will deliver Level 2 BIM on our project ? 
 
Explain your companies experience and understanding of BIM ? 
 

2011 BIM Procurement – simple questions in Tenders 

Frameworks – 48 months now exceeds Mandation date of 2016 
How do you test Competency now ?  
…and still keep it local …… 



Education 
Funding 
Agency 
 
Framework PQQ 
 
BIM Section 
 
Dec 2013 



Contractors BIM Process 
 

Pre appointment BEP and assesment matrix 



Things to learn… 

Market reality….. 
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Contribution 

 100% 

LEADERSHIP

Commitment     

      100% 

TRAINING & LICENCES 

Competence 100% 
The cube represents maximum efficiency 

Calculated by: Commitment X Contribution X Competence  

Therefore: 10 X 10 X 10 = 1000 (100%) 

Assuming maximum commitment, consider the consequence of only minor changes to Competence and 

Contribution? 

10 X 9 X 9 = 810 (81%) 

10 X 8 X 8 = 640 (64%) 

10 X 5 X 5 = 250 (25%) 

Competence and Contribution are influenced by the quality of the training and implementation program 

  



The CLAW ALL Wales BIM toolkit has 
been created to assist procuring and 

commissioning officers 
 

 in justifying the business case for BIM 
internally, and engaging with the 

market place  
 

in the way that is most likely to deliver 
maximum benefits from BIM enabled 

working.  



The CLAW All Wales BIM Toolkit includes : 

 

• Business case for BIM  incl ICT 

• BIM specific Procurement guidance and tools 

• Example Employers Information Requirements for BIM 

• BIM flyer 

• EIR Guidance notes 

• BIM and GSL guidance note 

• Collaborative Maturity Assessment tools 

• Glossary of terms and Acronym key  

• Reference points for standards and protocols 

 

 

For application on Buildings and Civils projects 
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Enjoy your Elephant ! 

Got the appetite ! 

& a meal Plan ?.... 



Help can be found at  
 

www.bim4sme.org 
 

www.bimtaskgroup.org 
 

On line Maturity assessment 
http://room4.checkboxonline.com/NFBBIMdiagnostic.aspx 

http://www.bim4sme.org/
http://www.bimtaskgroup.org/
http://room4.checkboxonline.com/NFBBIMdiagnostic.aspx


Open discussion 



Constructing Excellence 

BIM4Civils  

• alan.hymers@mottmac.com 
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BIM  - not just about market-leading software… 
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…..more than just 3D… 

Virtual world 

Real world 

71 



….not just about buildings… 

72 



Process/workflow 

 

 

 

 

Data 

BIM 

Model 

BIM - all about information 

 

 

 

 

Information 
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Designers 

BIM 

Model 

BIM is about collaboration  

 

 

 

 

Customers 

 

 

 

 

Suppliers 

 

 

 

 

Contractors 
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BIM is for the whole lifecycle 

Source: Autodesk 

Design Build 

Operate 
Maintain 

BIM 

Model 
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Why BIM for MM and NWL ? 
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Challenge from our Clients 

 

– UK is 5th in 
productivity 
league 

– 50% of UK 
projects 
overspend 

– A 15% reduction 
is possible   

77 
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BIM Workflow  

Model 

Construction Workflow 

 



BIM can help… 
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2D CAD or………. 
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• MM Response  - BIM 

– Drive design efficiencies 

– Effective communication 

– potential for operational 
efficiencies 

81 



BIM Development  

• Our workload -  

• Programme  over a number of years 

• A number of projects live at any one time  

• Varying complexity and cost 

• Our Approach -  

• Study our workflows 

• Identify gaps/breaks in dataflow 

• Try out new processes via trial projects  
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Pilot project –  

Newcastle  

83 



Pilot project –  

Newcastle  

84 



Data  

Survey  

– Topographical  

– Laser  

– Ground radar  

– Manhole/ pipe data 

Sewer model 
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Sewer 

model  
options 

solution 

analysis Design  

Design  

Re-

enter 

data 

Drg1 

Drg2 

Drg3 

data 

3D 

model 

Drg 1 

Drg 2 

Drg3 
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Closing the gaps  
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Process and Workflow… 

• Reviewing how we work … 
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Different Workstreams-Different Approach 

• Additional trial projects required …. 

89 



Additional Pilot Projects  
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5D – cost information 

92 



Construction Programme linked to model 

From the 4D BIM 

model…….. 
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Other Model Uses 
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BIM model to aide analysis  
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Capturing Existing Assets 
(3D Point Cloud Surveys) 

Raw point 

cloud data 

View inside 

the BIM 

model 

BIM model 

created from 

the Point 

Cloud survey 
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Outputs 

2D Drawings 

3D Models 

5D (Cost Information) 

4D (Program Information) 

Rendered Images 

Animated Walkthroughs 

Reusable Content Deliverables 

7 
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Challenges and Benefits 

Challenges 

Manufacturers Products  

 -limited Availability 

Interoperability 

Quality of Library Data  

 -who checks ? 

 Staff Culture  

 

 

Benefits 

Library items for re-use 

 -future savings ‘locked in’  

H&S Reviews  

Effective communication around 

stakeholders 
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Future BIM ? 
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Future asset management 

As-Built   
Client Model 

As-Maintained 
Client Model 

Changes updated in 
Client Model 

visualisation 

Links between 
geometry and 

data 

Empty 
Database 

Populated 
Database 

Publish key 
Data for 

O&M 
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Use of RFID smart 

tags 

Visualising 

invisible assets 

Augmented reality 

Source: Autodesk 
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Digital City 
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Digital City 
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Advancing technology 

• Faster, more powerful 

computers 
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• Faster more powerful 

computers……better 

software  

 

Advancing technology 
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www.mottmac.com 
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