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Sectors and businesses
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Vision and strategy
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DfMA & Digital Engineering (BIM)

DfMA Strategy is to deliver 
70/60/30->0->0 

DE is an enabler to DfMA

DfMA and DE are mandated 
within Laing O’Rourke on 
all new projects
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Digital Engineering

Work Winning and 
Post Win
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Core 4 – Bid Production Support 
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Digital Engineering in Work Winning - where are we now?

Into 4D – the model is exported to the project planner for application of programme.

3D Model     +        Programme      =  4D Programme
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Core 6 – Model Developed to Enable Planning Team 4D
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Digital Engineering

Why?



The Public Sector Road Map

Level 0
Unmanaged 2D CAD with paper or 

uncontrolled electronic exchange

Level 1
Managed 2D/3D CAD 
in collaborative 

environment, 
using some common 

data structures.
No integration of 
commercial function

Level 2
Controlled 3D 

collaboration 
with multidiscipline
data shared, possibly 

using 4D, 5D and 
feeding 
operational 
systems

Level 3
Fully open process and data integration through web based 

data systems and compliant with IFC/IFD standards
To deliver an integrated set of geometric models, data and 
documentation that builds over a the life of a project to capture 

all knowledge related to that project

Government 
Target 2016

User Guides, Industry informationUser Guides, Industry information ProcessesProcesses

© Laing O’Rourke 2012, all rights reserved



Potential Impact on LOR UK Work Opportunity due to low Investment

Programme, Logistics
& Methodology

Business
Advantage

HSE 
performance
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2012/13 2013/14 2014/15 2015/16 2016/17 2017/18

£
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n

Year

Potential Opportunity based on
current BIM capability

Planned Won Work Value

Early public sector 

adopters eg. MOJ 

Procurement

Early public sector 

adopters eg. MOJ 

Procurement

Public sector 

Level 2 BIM 

mandate in place 

Public sector 

Level 2 BIM 

mandate in place 

devolved administrations

Increasing BIM requisite across 

private sector Procurement & 

devolved administrations

Assumed against a continued flat UK 

work win volume & 55/45% 

public/private sector split

Potential 

Reduction in 

Opportunity

Potential 

Reduction in 

Opportunity
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Assumed 
continued
£1.8bn UK 
turnover

5% 
Opportunity
across DE 

value areas £90m 
opportunity

Continued 
Investment

• Greater opportunity in Commercial settlement
• Improved Margin

Culture

Process

Technology

Government publications are quoting at least 
5% saving opportunity, 10% on BAA projects

Why? – Opportunity...
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Digital Engineering – Capturing Evidence 

Digital Engineering Case Studies

• Project Case Studies written quarterly;

• linked to DE Value Wheel & Deliverables Menu

• Produced at Bid & throughout Project Delivery

• Project Team Member Testimonials

• Case Studies published to iGATE

© Laing O’Rourke 2012, all rights reserved



• Project Name 
• Leadenhall Project

© Laing O’Rourke 2012, all rights reserved

Value - £235m

A landmark job in central London with a 

highly complex structure.  With limited 

influence on the design Laing O’Rourke 

have used BIM to resolve co-ordination 

issues with the design team and supply 

chain ahead of constructing on site whilst 

delivering innovative construction 

techniques, ensuring high level HSE 

standards on a project that presents a 

higher proportion of risk due to the nature 

of the building.

Areas of impact

Primary
• Design development
• Co-ordination and clash detection

Secondary
• Programme and Methodology
• HSE performance
• DfMA
• Reputation
• Quality

Digital Engineering – Project Overview
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Digital Engineering

Setting Up for Success



The Right Organisation

Right People (appropriately trained*, with right culture operating in right structure) 

Working with the Right tools (technology* ie hardware / software and supporting infrastructure)

Working in the Right way (our agreed strategy and our business processes*)

On the Right projects (improved pipeline selection process)
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Pre-Construction Construction Operate

Initial Project Set-up

Digital Engineer area of focus

DE Protocols / Level of Delivery

Delivery of Project Specific DE Objectives

Deployment of Digital Engineer – towards 2020

BID

Developing DE Objectives

Digital Engineer area of focus

Pathfinder, Developing 

& Aspiring Projects
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DE Protocols

• Why are these so fundamentally important?

• review capability & capacity of the stakeholders

• review software and file format for data exchange

• agree overall model responsibilities

• agree who is modelling what, to what level of detail and when

• agree model grid, origin & orientation

• sets out regular model sharing process

• sets out specific modelling requirements to support DE Deliverables

• Need to be agreed at the earliest opportunity

=
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BIM Engineer Support
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Pre-Construction Construction Operate

ArTrA

Tekla

Navisworks

CADMEP+

Nemetschek

AutoCAD

Tekla

Navisworks

Revit

AutoCAD

Bentley

Archi-CAD

Tekla

Navisworks

Archi-CAD

RIB – iTWO

Navisworks

Bid

Technology
Software Interface – ‘typical software’

© Laing O’Rourke 2012, all rights reserved



25

© Laing O’Rourke 2012, all rights reserved

Digital Engineering

Engineering function example



Digital Engineering in Delivery for Engineers

Digital 
Engineering
Central Core

Model

Explore
Manufacture 

link

Quantity 
take-off & 
Method 

Statements

Temporary
Works & 
Logistics

Model used 
for site 

setting out

Consultants 
interface
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Digital Engineering in Delivery - where are we now?

Where are we now?

• Sometimes a Digital Engineer from the office sorts it.

• Some projects have a model, some don’t,

• Some consultants provide their model, some don’t,

• Pricing & Digital Engineering manage the development and implementation of Digital Engineering 
along with site based Digital Engineers to ensure consistent approach and processes across the Bu’s 
and focus investment in R&D.

Where we need to be?

• Delivery teams drive Digital Engineering (Our Digital Engineers support). Engineers are well placed to 
drive the best from Digital Engineering.

• Our consultants providing the right information in the right format, at the right time. Digital Engineering 
protocols used to manage this process.

• The Digital Engineering model in delivery is authored by the design teams and managed by Laing 
O’Rourke.

• The business expects Digital Engineering to be deployed to its optimum across all projects.

© Laing O’Rourke 2012, all rights reserved
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Digital Engineering

Tracking Progress / Reporting



Digital Engineering Implementation Plan

• DE Deliverables form Project Implementation Plan

• deliverables & responsibilities

• revised contract review form 

• on-going point of reference

Summary Report

PreCon

Const’n

Full Report
Graphs

Project Control Room

© Laing O’Rourke 2012, all rights reserved



Surname Forename Department
BIM Engagement

Awareness Software Trained Applying

Project Leader

Design Manager

Planner

Planner

Engineer

Engineer

Engineer

Engineer

Commercial

Construction Manager

0%

100%

Digital  Engineer

time allocation

average allocation

(example)

10% - as req’d

100% - 12 months

Reduced level of 

support

25% - 6 months

Legend (training / application)

Red in-complete / not applying

Amber in-part / partial

Green complete / applying

Digital Engineering Implementation Plan

• DE Deliverables form Project Implementation Plan

• awareness, training & application engagement

• on-going point of reference
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• DE Implementation Plans form summary reports

• Project reporting

• Engagement reporting

• Quarterly update to Functional Leaders

• Update & Key Issues

• Feedback for continuous improvement 

& function / discipline requirements

Digital Engineering Reporting
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Awareness Training Applying

Commercial - April 2013

Awareness in

Awareness in

Awareness complete / applying

Training in

Training in

Training complete / applying

Applying in

Applying in

Applying complete / applying

Function / Discipline

100

%

0

Awareness Training Awareness

Post Win Projects                      (28)                                                                   
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Manchester Town Hall 

Manchester St Peters Sq

West Cumberland Hospital

Alder Hey Children's Hospital

Glan Clwyd

Oldham College

Salford BSF Schools

Beswick Hub

Stoke CBD

Chester Zoo

Victoria Gate Shopping centre

RHSC Royal Hospital for Sick Kids

Ryhope (Pride)

Monkwearmouth (Pride)

Monument Mall 

Scottish Power HQ

Scottish Water (SR10);

• Forehill & Bothwellbank

Liverpool Street Station (Crossrail)

Tottenham Court Road Station (Crossrail)

Custom House (Crossrail)

Francis Crick Institute

Kings Health Partnership @ Guys

Leadenhall

WSQ Dagenham Housing

Heathrow - MSCP CP2

Clarges Estates

Elephant Road

Cambridge Adenbrookes

Bristol Royal Infirmary Ward Block

Bristol Haematology & Oncology Centre

University of Bath R6

Llandough AMHU – Cardiff)

Aberdare Community School (Sobell)

Ysgol Cwm Gwendraeth

SCCC

Stafford Area Rail Improvement 

A453 Road Widening

Oxford University Blavatnik

Brighton 3T's Hospital

Aug 2013UK: Digital Engineering supported Projects in delivery
(Level of support varies across projects)
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Digital Engineering

Project Examples



Salford BSF: Phase 2

BIM (post win) summary by Andy Radley
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Salford Building Schools for the Future

Salford BSF – Phase 1: Walkden High School

Irlam High School

Salford BSF – Phase 1b: The Oasis Academy

Salford BSF – Phase 2: St Ambrose RC High School

St Patricks RC High School

Moorside Campus
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Salford BSF: Phase 2

St Ambrose RC High School
Project value: £21.6m

Contract duration: 72 weeks

St Patricks RC High School
Project value: £18.0m

Contract duration: 72 weeks

Moorside Campus
Project value: £32.0m

Contract duration: 81 weeks
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Salford BSF: Phase 2

Project design team
Architects: Aedas

Structure & Civil: Aecom
MEP Design: Aecom
Landscaping: Plinke

Level of delivery
Architecture: 3D parametric (building)

Structure: 3D parametric (building)
M&E: 3D parametric (main vertical and horizontal distribution runs)
External works & landscaping – 2D only

© Laing O’Rourke 2012, all rights reserved



Salford BSF: Phase 2 – Asite Navigator utilised
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Salford BSF: Phase 2 – Structure co-ordination

Cost to project: £2,000 and 3 day delay in 

programme for redesign and rectification 

works
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Salford BSF: Phase 2 – Structure co-ordination
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Salford BSF: Phase 2 – Structure co-ordination with DfMA products

Cost to project: £1,000, 1 day delay in 

programme, and additional H&S risk for 

redesign and rectification works
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Salford BSF: Phase 2 – MEP co-ordination

1. AECOM M&E base Revit model
2. CHt developed AECOM model to produce a production Revit model
3. Exported to CADMEP+ for module manufacture
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Salford BSF: Phase 2 – MEP Penetrations modelled & co-ordinated
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Salford BSF: Phase 2 – Data exchange with EIP

Design to Manufacture

Consultants Revit design model Explore’s Nemetschek production model
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Salford BSF: Phase 2 – Construction method statements
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Salford BSF: Phase 2 – Installation sequencing WIP
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Salford BSF: Phase 2 – Logistics modelled & used within site induction

use it again...”

Rory O’Donoghue: Construction Manager

...”It worked really well, and I would definitely 
use it again...”
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Salford BSF: Phase 2 – Automated pile co-ordinate creation & extraction
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Salford BSF: Phase 2 – St Ambrose: 4D model utilised for Expanded DABs

3D visual you know its working...”

Chris Buckley: Expanded Project Manager

...”When you get the lads on site asking for the 
3D visual you know its working...”
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Salford BSF: Phase 2 – St Ambrose: internal fit partitions weekly forecast 

Ground floor
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Salford BSF: Phase 2 – St Ambrose: internal fit partitions weekly forecast 

First Floor
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Salford BSF: Phase 2 – St Ambrose: Model utilised to support sub-let packages
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Salford BSF: Phase 2 – Steelwork fire protection scoping

1. Fire protected steelwork highlighted
2. Images and Model sent with a link to Navisworks Freedom to external contractor to support package 

scope of works 
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Salford BSF: BIM implementation going forward

Lessons learnt for next project

� BIM integration being part of consultant appointment
� Specifically selected external design team members
� Improve understanding of LOR message to functions – people are unaware
� Early Project engagement and appointment of objective leads
� Promote greater design stage collaboration and clash detection

© Laing O’Rourke 2012, all rights reserved
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