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BIM/VDC præsentation for BIM AArhus

BIM i COWI - Infrastructure
Magnus J Christensen, BIM chef, Railways, Metros, Roads and Airports
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• COWIs BIM strategi 
• COWIs forståelse af BIM
• Action plan for COWI infrastructure
• COWIs fokusområder: "De 5 søjler"

Dagsorden, 
strategi og organisation
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• Organisering af BIM projekter
• BIM Uses
• Modelstandarder, LOD og features 
• Konfliktmatrice og 

grænsefladehåndtering
• 3D tools
• Digitalisering af virkeligheden. 
• Next steps D&V, værktøjer, uddannelse.
• Cases. 

Dagsorden, 
Udvikling & implementering
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Global mega trends shape our industry…
COWI Group Strategy

SUSTAINABILITY
PROJECT 

COMPLEXITY 
AND SIZE

DIGITALIZATION
URBANISATION 

AND POPULATION 
DEVELOPMENT

GLOBALISATION



Our enablers to success are…
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COWI Group Strategy

BUSINESS 
MINDSET

OPERATIONAL 
EXCELLENCELEADERSHIP INNOVATION 
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› Definition of BIM: 

"BIM is the future of construction. It is way of 
working, managing information in a team 
environment, enabling everyone to 
understand a project through the use of 
digital models. 

The digital models holds all the information 
needed to manage, plan, design, analyze, 
construct and maintain that project."

What is BIM?

COWIs understanding of BIM



The BIM life-cycle
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What is BIM?
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› BIM is for everybody in COWI, not 
only for CAD people 

› Substantial investments to develop 
and implement BIM in COWI

› First to market with a complete BIM 
solution = competitive advantage = 
more exciting projects in COWI

› Key part of the 2020 Strategy 

BIM Strategy, BU5 

BIM is for everybody
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Business Change Agents programme

BCA's BU5



Actionplan 2017 in 3 headings
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1. Consolidate and 
promote our new 

BIM concept

2. Focus on 
Construction 

phase

3. Focus on 
O&M

See BIM 
Implementation 
action plan for further 
info

BIM IAP
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BIM development in BU5 

Our goal is to increase the division BIM level. (Efterår 2015) 

11. FEB. 2016
BIM I BU5



The BIM Group activities
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BIM development in BU5 

Researching
costumer needs and 

requirements

Manages COWIs 
internal and 
external BIM 
promotion

Creating project 
processes and roles

Defining BIM 
Manual for project 

use



Why use BIM?
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› A BIM survey from Norway shows 
that a significant reduction of 
corrective works in the construction
phase can be achieved with BIM 
usage.

› Traditional non-BIM projects spend
16% of the construction cost on 
corrective works – with BIM the 
number was 8%

› BIM usage could make the design 
process free of charge – when
looking at the estimated savings in 
total project cost

TIME
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ABILITY TO IMPACT COST AND 
FUNCTIONAL CAPABILITIES

COST OF DESIGN CHANGES

TRADITIONAL DESIGN  
PROCESS

PREFERRED DESIGN  PROCESS



Why use BIM?
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› Visualizations is a key driver for 
information flow between designers

› Reduce errors, keep good workflow
through phases, clash detection

› BIM can cover the complete project
lifecycle – definition Æ operation

Architect Engineer Contractor Building
Owner

The BIM Curve

Traditional Design Process BIM Process
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S
O

L •COWI Roadtools
•Bentley
•Autodesk
•Trimble
•Plugin til 
Samleværktøjer 
(GIS, PW, m.v.)

TR
S
T •Modeldefinition

•Objektdefinition
•LOD/LOG
•Leverandøre
•Investigate VR og AR
•Joint collaboration
with and VD

JR
S
/M

JC
N •BIM temp. BDK

•BIM temp. VD
•HOW2 Guides
•Finalize BIM uses
•Interregional 
development
coordination

M
A
JN

•Hjemmeside(MJCN)
•COWI One model
•Udland
•Indlæg, foredrag og 
publikationer

•Implementering i 
COWI

•Change agents 
•scout på seminarer 
m.v. 

•Entreprenører, 
samarbejde

•Template til "BIM i 
tilbud"

•CIL + POL
•Joint collaboration
with BDK

JM
D

A •Udvikling af 
driftsdatabase

•Samordning med 
roadtools

•Samordning med GIS 
(ISO/TC 211 N 4176)

•6D og 7D
•SCAN2BIM

Software Model og data-
standard

BIM manual /BIM 
uses

Implementering 
og marked

D&V+GIS



Hvad er vores udgangangspunkt?
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• NBIMS/Penn State
• BS (britich standards, BIM level 2)
• VD+BDK
• DDA
• Layer based / lack of 

objectcoding/metadata information 
requirements



APPENDICES
Appendix A - IKT/BIM organisationsdiagram

Appendix B - Rollebeskrivelse

Appendix C - BIM Uses

Appendix D - LOD

Appendix E - Objekt database

Appendix F - Konflikt og konsistensmatrix
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BIM roles, infrastructure
BIM roles and Organization

CLIENT

PROJECT 
MANAGER

CLIENT 
ADVISOR

CLIENT BIM 
MANAGER

PROJECT 
MANAGER

PROJECT BIM 
MANAGER

PROJECT BIM 
COORDINATOR

DESIGN BIM 
MANAGER

DESIGN BIM 
COORDINATOR

DISCIPLINE 
MANAGER

PROJECT 
ENGINEER/

BIM ANALYST

PROJECT 
ENGINEER/

BIM ANALYST

DISCIPLINE 
MANAGER

CLIENT

COWICOMPANY B

STEERING 
COMMITTEE

PROJECT BIM 
ORG.

PROJECT BIM 
ORG.

DEPARTMENT BIM MANAGER

PROJECT BIM 
ORG.

PROJECT BIM 
ORG.
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Organization
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BIM state of the art

› 3 key BIM roles on the projects. Link 

› BIM Analyst

› BIM Coordinator

› BIM Manager

BIM 
Manager

BIM 
Coordinator

BIM 
Analyst

Coordination
skils

BIM proces 
and rules
adherence

Securing
deadlines and 
quality

Crossdiscipline

Technical 
skills

Design work

BIM Uses

BIM modelling



COWI One Model
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What is BIM?
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BIM
Organization



BIM uses
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BIM Uses

› Uses of COM
› 24 Uses
› 7 Uses with high focus
› Description, requirements 

and workflow chart for 
each use
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Clash rapport

END

START
3D 

coordinati
on 

process

Any 
collisio

ns? All Disciplines

Identify Solutions to 
Collisions

BIM Coordinator

Compile Composite 
Model

YES

NO

BIM Coordinator

Perform Collision 
Detection

BIM USE #14, 3D COORDINATION
Clash check form

(Appendix C –
Conflict Matrix) 

BIM Coordinator

Fill out Clash check 
form

Return to 
Design 

Authoring

Company 
Implementation 

Standards
Contract 

Requirements

START

Information 
Exchange 

Requirements

All Disciplines

Establish a Protocol to 
Address Collisions

All Disciplines

Develop Schedule for 
Coordination

All Disciplines

Define Information for 
Discipline Models

BIM Coordinator

Define Coordination 
Meeting Location

BIM Coordinator

Create Model Sharing 
System

All Disciplines

Define the Areas of 
Coordination

Approved Clash 
check formDesign Models

(Design Authoring)

14.1

14.2

14.3

14.4

14.5

14.6

14.7 14.8 14.9 14.10
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Interface check, 3D coordination
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Interfaces

› Check form, predefined

› Execute 3D coordination

› Discipline managers resolves
clashes

› Execute 3D coordination

› Ad to protocol

› Ready for construction
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› Clash detection help finding 
errors

› Clash detection does not 
prevent errors

› Contractor expects model 
without errors

Interfaces

Interface check, 3D coordination



Modelstandards, LOD and Features?
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LOD

› LOD on all categories  
(Level of detail =LOD)

› Simple sheet is to be 
defined in corporation with 
the client. 

› Lack of open source for 
feature coding/object 
information in level 7
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Why use BIM?

3D tools – Modelling = cost, Use = free
› Demands from clients and 

contractors are present, so why 
not use these to optimize own 
production? 3D modelling is where 
the costs are located, Use the 
models to harvest low hanging 
fruits. 

› Set requirements on BIM uses / 
model uses. E.g. 3D coordination, 
4D, 5D, design review, design 
authoring, Quantity take off, 
stakeout data etc. 

› New ideas on model standards. 
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Why use BIM?

3D tools – Modelling = cost, Use = free
› Thats why we have developed

"3D tools" for MicroStation.

› 3D Signs

› 3D Lighting

› 3D Marker posts

› 3D guardrails

› 3D fences

› 3D Markings and Symbols

› more 3D cells to come
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Ringsted Femern Banen

BIM uses on E2001 & E2002
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Ringsted Station

Flyover, ny jernbanebro 200 km/t

Periode: ??

Ny bane København- Ringsted,

Nyt 55 km dobbeltspor 250 km/t

Periode: 2013-2018

Ringsted - Femern

Jernbanen opgraderes til 200 km/t 

Periode: 2013-2028

Ny Storstrømsbro

Periode: 2016-2023

E2001

E2002

E2003

Masnedsundbroen

E3005 Ny banebro

E3005

Projektet er inddelt i 11 afleverings pakker

(Delivery Packages, DP-01 – DP-11)

Alle pakker afleveres i som foreløbigt projekt og som detailprojekt (PD og DD).

Der afleveres en gang internt og to gange eksternt I bade PD og DD:

- grænsefladekontrol

- til entreprenøren for kommenmtering

- til Banedanmark som endelig aflevering

I alt 66 afleveringer over projekteringsperioden på ca. 1 år!

ALT projekteres I fuld 3D ALT… - som I "EVERYTHING" :-)
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E2001 Anlæg Ringsted-Vordingborg og
E2002 Anlæg Falster

E2001 Jord- og afvandingsarbejder, Ringsted-Vordingborg

› Nyt banetracé på ca. 4,5 km nord for Glumsø

› Underballast og ballastskærver til 7 cm under svelleunderkant

› 5 kurveudretninger mellem Glumsø og Næstved

› 2 kurveudretninger mellem Næstved og Lundby

› Støjskærme

› Dæmningsudvidelser/forstærkninger

› Erstatningsvandhuller

› Vandløbsunderføringer/faunapassager

E2002 Jord- og afvandingsarbejder, Orehoved-Nykøbing F

› Nyt spor ved siden af eksisterende

› Kurveudretninger

› Støjskærme

› Erstatningsvandhuller

› Vandløbsunderføringer/faunapassager

Udførelsesperiode: 2016-2021

Jord- og afvandingsarbejder Lolland udføres efter 2021

E2002

E2001
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BIM uses on E2001 & E2002

Project Phases
Planning Design Construction O&M

Existing Conditions Modeling

Cost Estimation

Scheduling (4D)

Site Analysis

Design Authoring

Design Reviews

Drawing Generation

Lighting Analysis

Energy Analysis
Sustainability

3D Coordination

Site Utilization Planning
Digital Fabrication

3D Control and Planning

Code Validation
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BIM uses aplied to the project
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› 3D coordination
› Design review
› Existing conditions modelling
› 4D
› 5D
› Design Authoring
› 3D control and planning
› VR and visualization 



LIVE demo
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Spørgsmål?

MJCN@COWI.com
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