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We’re a global engineering, 
management and development 
consultancy focused on guiding 
our clients through many of the 
planet’s most intricate challenges.

Introducing 
Mott MacDonald
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Mott MacDonald Group – Key Statistics 
Global Management, Engineering and Development Consultancy 
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• Offices: 

Dublin, Cork and Belfast:  > 150 staff

• Operational in Ireland:

Over 40 years 

• Multidisciplinary Consultants: 

Design, project management and commercial 
services

• Sectors:
Transport, Water Power, Environment, Built 
Environment

Mott MacDonald in Ireland 



Go Digital:  Innovating through 

technology and data to shape better 

insights, solutions and outcomes; 

simplifying and connecting what we 

do, delivering excellence to our 

clients today and opening 

opportunities for tomorrow.

Building Information Modelling (BIM)



Digital Transformation:
The Staff – Bergen airport



• Jim Sherry

• Overview

• BIM from a project managers viewpoint.

• John McInerney

• Design features of interest

• Systems Engineering 

• BIM

Bergen Light Rail
Introduction



Overall Bybanen Layout

• 5 stages

• 1 & 2 operational

• 3 Mott MacDonald

• 4 & 5 future

• Mountainous terrain means linear urban development

• Vision:  80% of workplaces and 50 % of homes within 
600m of a stop.

Bybanen = light rail

Bergen Light Rail
Rationale for Bergen Light Rail



Rådal

Sandslivegen

Sandsli

Birkelandsskiftet

Kokstad vest

Flesland

Råstølen

Kokstad øst

• 6 tunnels

• 4 bridges

• New workshop & depot

Bergen Light Rail
Stage 3 – Overall layout



Bergen Light Rail
Bergen Tram Key Dates



NOK 3.6bn (€ 450m) 

• 8km of double track 

• 6 tunnels, total length approximately 2800m 

• 4 track bridges, total length approximately 
340m, with the longest 110m 

• 3 pedestrian bridges over track and roads 

• 4 culverts for track, total length 680m 

• 8 portals attached to tunnels 

• 7 tram-stops 

• Workshop Building for 50 Trams 

• Parking Hall for 40 trams

• Office building for system control, drivers, 
maintenance staff, and administration 

• Two storey park & ride car park –
with bus stop on & tram line on the roof

The delta area at the depot 

entrance with traction 

substation to the right. 
Bergen Light Rail
Stage 3 Project Scope



75%

12%

8%
5%

Mott MacDonald
Pascall + Watson
Norwegian
RPA

Bergen Light Rail
Multi office approach required for complex project 

• 10 Mott MacDonald offices in 6 countries

o Pascall + Watson - architecture

o RPA (Railway Procurement Agency) 

o Ramboll Norway:  g-prog

o ACK arkitekter - ansvarlig soker

• 354,000 hours = 137 man years

• 34 people for 4 years.  67% Ireland based

• Mott MacDonald collaborative working processes

o (BIM / CDE / Skype/ PiMS / Projectwise)



• New country – no initial MMD presence

• BIM was a client requirement

• Set up local office, complete with suitable IT infrastructure.

• Assemble multi-disciplinary team across various offices and countries 
– based on most suitable skilled resource

• Optimisation stage with Client while setting up BIM process

• Tight fixed programme (cultural norm in Norway)

• Fixed budget

• International tender because quality technical solution required

• Client commercial driver resulted in 16 separate construction 
projects.

Bergen Light Rail
PM Challenges for this major Infrastructure Project 



• BIM is one of a range of complementary tools

• BIM was a client requirement, with clear definition

• Early decision not to base large team in Norway

• Skilled resources undertook their design in their home 
base as far as practicable.

• Detailed use of BIM was inevitable.

• Media reported project out-turn

• Construction Cost 3.6 to 3.75 billion NOK (4%) despite 
increased scope.

• Official Opening 15th August 2016 (target end June)

Bergen Light Rail
BIM as a solution to challenges



• Safety:
o - Line of sight visualisation in Depot optimised operations

o - Line of sight visualisation in public areas informed urban realm  

o - Dyrhov tunnel lighting:  model enables solution to unique technical challenge

• Advanced visibility of final scheme:  client, stakeholders, users.

• Improved aesthetics

• Integration with adjacent developments:

• Predictable construction programme and sequence = cost savings

• Value for money

• Quality

• Smooth handover from designer to contractor

• Integration of BIM information into cable management system

• Re-use of waste material

• Reduced service diversions

• Model use beyond construction

Bergen Light Rail
BIM benefits on this project



Bergen Light Rail
Lessons Learned for Project Manager

• Early detailed planning is essential including BIM execution 
plan and interfacing design development plan

• Suitable hardware capacity, internet connectivity and 
telephony infrastructure is essential

• Buy in by whole team is essential: 2D only or non-compliant 
processes are problematic

• Training and upskilling should be considered at 
an early stage



Future Direction
e.g. Sydney Metro

• Scope:  JV RIBA2 stage station design.  Significant co-
ordination required at this complex design stage:

• Early deployment of Virtual Reality was of great benefit.

• Recommendations for further work:

• - Model applications for requirements management

• - Improved model based con-ordination tools

• - Automated model validation.



BIM Positives

• Visualisation and interaction for client and stakeholders – they 
are starting to expect this

• Non-technical people understand models much more easily 
than 2D drawings

• Clashes, more especially interfaces with existing 
infrastructure and utilities, can be resolved prior to 
construction, thus saving cost

• Good models allow better contractor understanding and 
visualisation of the project, so they can tender more 
effectively, saving cost.

• Clear communication of design 
requirements to contractor

• Design and construction information brought to operation and 
maintenance life of the project.



• We are developing skilled modelers – we need to maintain engineering and 
construction skills

• We need full change management discipline.

• We must understand the provenance and status of the model(s)

• We need suitable hardware capacity, internet connectivity, and telephony 
infrastructure.

• We need a suitable CDE, and a clear understanding of ownership

• We need to allow for cultural and language challenges

• Application of BIM is a cost to engineering consultants, not always recognised 
by clients.  Application of BIM means consultants costs are front ended.

BIM ‘negatives’ or Challenges



Bergen Light Rail
Architecture – South Facade



Bergen Light Rail
Architecture – South Facade



Bergen Light Rail
Architecture



Bergen Light Rail
Architecture



Thank you



• John McInerney

• Global Trends

• BIM on Bergen Light Rail

• BIM Market in Ireland now

Bergen Light Rail – BIM Case Study
Introduction
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1

3

2
BIM in design and 
construction becoming 
business-as-usual

Focus on automation to 
deliver optimum 
solutions. 

Emergence of Data Science 
in the world of buildings 
and infrastructure

Global Mega-trends

4
Smart Infrastructure 
and Smart Cities 
enabled by Digital Twin



Bergen Light Rail

Building Information Modelling  - BIM



Bergen Light Rail

Systems Engineering

C05  -C06

Preparatory Contract

C11 - C14

Ground  (inc. bridges 

and tunnels)
C21 Facades and 

Screening

C23  Shelters 

Stops & 

C24 

Buildings

C31  Contamin-ated 

Material

C43  Power 

Catenary

C43  Power 

Substations

C44 Electrical  

High Voltage

C45

Street Signals

C51

Track

C52 Points
Rail Signals & 

Signalling 

CCTV and PIA

C21 Facades and 

Screening

STAGE 1 & 2 

Infrastructure

TRAMS

Rolling Stock 

(Stadler & 

Project)

Municipal 

Entities

Technical 

Authorities
Public  & 

Organisations

Signal  & 

Telecomms 

Contractors

Bybnanen 

Stage 3

Operator

Maintainer

BYBANEN St  3 

REQUIREMENTS

CONTRACTS

ORGANISATIONS

SYSTEMS

REQUIRE-

MENTS



Bergen Light Rail

Project team collaboration

• Project Team Collaboration

• Dublin : Civil, Elec,Rail Systems

• Cork : Roads, Bridges, 

Retaining Structures

• London: Tunnels

• Budapest : Tunnels

• Bristol : Geotechnical

• Prague & Brno : Bridges

• Bergen : Client Interface

• PiMS ProjectWise – Key Dates

• 2012 Q1,2: Bergen Line Setup

• 2012 Q3:  Bergen Depot Setup

• 2013 Q1: Add Project Stage 

Controls 

• External Collaboration

• Client 3D Workshops

• Contractors / Local Authorities
Time - Quarters

Manchester



Bergen Light Rail

QA & workflow 



Bergen Light Rail

BIM – Software Selection  

• Features

• Interoperability

• Hardware & network requirements

• Client/contractor compatibility



Microstation

Bentley MX

Ben. Rebar

AutoCAD 

Bergen Light Rail

Software selection

PDF

DWG

NWD

CAD

DGN

DWG

Navisworks

NWD

1.Engineering/Modelling 2. Coordination 3 .Deliverables

Civil 3D

Revit



Bergen Light Rail

Level of development & detail 
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C001
C002

C003
C005

Optimisation – Decision of Location on 
Location of Main Turnback

Technical Economical

Operational Affect on Design

Affect on Construction Health and Safety

RAM Interfaces

Bergen Light Rail

Options Assessment  -
Turnback Location



Rastolen Terminus

• Tram Partial Terminus 

• Pedestrian facilities

• School

• Pedestrian underpass

• Road and cycleway

• Vertical gradients

Bergen Light Rail

Rastolen Terminus







Bergen Light Rail

Airport - Platform



Bergen Light Rail – Avinor Stop



Avinor Stop under 

construction
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Bergen Light Rail

3D Ducting and Cable Management System • 56,4 km ducting



Bergen Light Rail

BIM Results – Construction information

3D model – setting out



Bergen Light Rail

BIM Results – Construction information

3D model – setting out



Bergen Light Rail

3D Model – setting out

• Information Directly from 3D Model

• Appreciation of Construction Interfaces

• Maintain Project Controls



Bergen Light Rail

3D Model – setting out



Bergen Light Rail

BIM Results: Client benefits of BIM

Shared 
understanding

Stakeholder Reputation

Visualisation Model for Stakeholder

Construction Progress

........MMD has produced a fantastic 

3d model which runs through a very 

complex terrain. From what i have 

seen on other projects, this is 

maybe the most complete and 

advanced infrastructure model you 

can find today.......

.......A lot of the 

things MMD has done in this project 

with 3d models will probably set a 

benchmark for how things, are 

presented in 3d in future 

infrastructure projects in Norway.

Stian Veseth VESETH AS



• CITA Roadmap to Digital Transition: 

Q2 2019 - Govt Mandate for Level 5 Projects

• Designers/Contractors:

Need standards to justify investments

• Contract types: 

D&B vs Design Only / Build Only

Collaboration vs Competition

PAS1192 +/- Other Stds?

• Client Requirements:

Goal : Construction Savings / FM Savings ?

BIM Market in Ireland 



Thank you


