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Dagsorden,
strategi og organisation

COWIs BIM strategi

COWIs forstaelse af BIM

Action plan for COWI infrastructure
COWIs fokusomrader: "De 5 sgijler"

2 1. JUNI, 2017
BIM AARHUS



Dagsorden,
Udvikling & implementering

- Organisering af BIM projekter
«  BIM Uses
- Modelstandarder, LOD og features

- Konfliktmatrice og
graensefladehandtering

- 3D tools

- Digitalisering af virkeligheden.
- Next steps D&V, vaerktgjer, uddannelse.
« Cases.

3 1. JUNI, 2017
BIM AARHUS




BIMin
COWI Group Strategy BUS

Global mega trends shape our industry...

— 1l :: :1, a®

URBANISATION PROJECT
GLOBALISATION AND POPULATION SUSTAINABILITY COMPLEXITY DIGITALIZATION
DEVELOPMENT AND SIZE

4 | LN 2017 CO‘ N ZI
BIM AARHUS



COWI Group Strategy

Our enablers to success are...

‘.

BUSINESS

OPERATIONAL
EXCELLENCE

MINDSET

5 1. JUNI, 2017
BIM AARHUS

COWIL



BIMin
What is BIM? BUS

COWIs understanding of BIM

> 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.”

G | L 2017 CO‘ ‘ ]I
BIM AARHUS



BIMin
What is BIM? BUS

The BIM life-cycle

PLANNING
& DESIGN

A PROJECT MANAGEMENT
DEMOLITIOy Yowsuume

OPERATION AND BIM

MAINTENANCE ANALYSIS

CONSTRUCTION T e T DOCUMENTATION
CONSTRUCTION PRODUCTION
LOGISTICS

7 1. JUNI, 2017 (j}OM
BIM AARHUS



BIM Strategy, BU5

BIM is for everybody

> 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

8 1. JUNI, 2017
BIM AARHUS
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OPERATIONAL
EXCELLENCE

BUSINESS
MINDSET
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Business Change Agents programme

BCA's BU5

Dept Count Pct. Employee
1500 0 0% 7 Division Management
1502 22 13% 173 Railways and Metro
1514 3 15% 88 Roads, Highways and Airports
1521 11 12% 91 Region South — DK
1531 11 12% 91 Region Central Jutland — DK
1551 9 13% 70 Region North Jutland — DK
4071 4 18% 22 Wroclaw, Poland
5026 2 6% 32 Gurgaon, India
4109 1 100% 1 Dar es Salaam, Tanzania
4120 1 100% 1 Kampala, Uganda
BUS 74 13% 576

9 | Bim ARRAUS.

BIMin

COWI



A BIMin
<) s

Actionplan 2017 in 3 headings

PLANNING
& DESIGN

PROJECT MANAGEMENT
DEMOLITIOy YONSULTING

OPERATION AND

MAINTENANCE v ANALYSIS

CONSTRUCTION \ T e / DOCUMENTATION

CONSTRUCTION PRODUCTION
LOGISTICS

1. juni, 2017

See BIM
Implementation
action plan for further
info

BIM IAP

BIM AArhus

o

1. Consolidate and
3. Focus on promote our new
O&M BIM concept

2. Focus on
Construction
phase

10



BIM development in BU5

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

Tabular BIM Capability Maturity Model

A D F H 1 J K
Maturity Level Data Business Timeliness/ ] Graphical Spatial Information Interoperability/
Richness Process Response Information Capability Accuracy IFC Support
Basic Core Data| No Complete | No Single Role No Change Separate Most Response Single Point Primarily Text - Not Spatially [No Ground Truth No
1 Project Phase | Fully Supported Management (CM)| Processes Not | Info manually re-| Access No IA No Technical Located Interoperability
Capability Integrated collected - Slow Graphics
Expanded Data Planning & Only One Role Aware of CM Few Bus Most Response |  Single Point 2D Non- Basic Spatial Initial Ground Forced
2 Set Design Supported Processes (BP) | Info manually re- Access w/ Intelligent As Location Truth Interoperability
Collect Info collected Limited IA Designed
Enhanced Data Add Two Roles Aware of CM and _ ata Calls Not In| Network Access | NCS 2D Non- | Spatially Located | Limited Ground Limited
3 Set Construction/ Partially Root Cause Info BIM But Most w/ Basic IA Intelligent As Truth - Int Interoperability
Supported Analysis (RCA) Other Data Is Designed
Data Plus Some Includes wo Roles Fully | Aware CM, RCA ost BP Collect Limited Network Access NCS 2D Located w/ U X Limited Info
4 Information Construction/ Supported and Feedback Info Response Info w/ Full IA Intelligent As Limited Info Truth - Int Transfers
Supply Loops (FL) vailable In BIM Designed Sharing Spaces

Data Plus Includes Partial Plan, Implementing CM [ All BP Collect Limited Web Spatially LocateqilLimited Ground 0
5 Expanded Constr/Supply & JDesign&Constr Info fo Available In Enabled Intelligent As- w/ Metadata [ Truth - Int & Ext Transfers
Information Fabrication Supported BIM Services Builts Between COTS
Data w/Limited Add Limited Plan, Uesign & al UM proce ew BP Collect &l Response Info Full Web NCS 2D [Spatially Located Full Ground Full Info
6 Authoritative Operations & Constr. implemented Maintain Info \vailable In BIM Enabled Intelligent And W/ Full Info Shardll Truth - Int And Transfers
Information Warranty Supported Services Current Ext Between COTS

Full Web
From BIM & Enabled
Timely Services w/ A

Part of a limited
GIS

Data w/ Mostly Includes Partial Ops & CM processin | Some BP Collect
7 Authoritative Operations & Sustainment | place & early RCA| & Maintain Info
Information Warranty Supported implementation

3D - Intelligent
Graphics

Limited Comp |Limited Info Uses
Areas & Ground IFC's For
Truth Interoperability

Completely Add Financial Operations & CMand RCA All BP Collect & 80 hea Web Enabled Part of a more |l Full Computed | Expanded Info
8 Authoritative Sustainment implemented and Maintain Info Time Access Services - Intelligent complete GIS MAreas & Ground | Uses IFC's For
Information Supported used From BIM Secure Truth Interoperability
Limited Full Facility Life- | All Facility Life- Bus. process | Some BP Collect| Full Real Time | Netcentric SOA [ 4D - Add Time egra Comp GT w/ Most Info Uses

9 Knowledge cycle Collection | Cycle Roles | sustained by CM, | & Maintain Infoin| Access From Based CAC complete GIS | Limited Metrics IFC's For
Management Supported using RCA & FL Real Time BIM Access Interoperability

Full Knowledge Supports Internal and Bus. process All BP Collect & Real Time Netcentric SOA |nD - Time & Cost| Integrated into Computed All Info Uses

10 Management | External Efforts | External Roles [routinely sustained | Maintain Infoin | Access w/ Live [Role Based CAC GISw/ FullInfo | Ground Truth IFC's For
Supported by CM, RCA & FL Real Time Feeds Flow w/Full Metrics | Interoperability

©NIBS 2007

11. FEB. 2016

BIM I BUS

BIMin
BUS

COWI



BIMin
BIM development in BU5 BU5S

The BIM Group activities

T 1l

Researching Manages COWIs Creating project Defining BIM
costumer needs and internal and processes and roles Manual for project
requirements external BIM use
promotion

1. JUNI, 2017
12 BIM AARHUS CO-W_-[



Why use BIM?

>

13

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

1. JUNI, 2017
BIM AARHUS

EFFORT/EFFECT
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ABILITY TO IMPACT COST AND
FUNCTIONAL CAPABILITIES

emmmmm COST OF DESIGN CHANGES
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TRADITIONAL DESIGN
PROCESS

PREFERRED DESIGN PROCESS

COWIL



Why use BIM?

> Visualizations is a key driver for The BIM Curve
information flow between designers

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

Print!
> BIM can cover the complete project Print!

lifecycle — definition = operation

Knowledge of Built Environment

Architect Engineer Contractor Building
Owner
Traditional Design Process BIM Process

1. JUNI, 2017
14 | &iw aarnus (X) V‘/ I



A057906-0-05_WBS - De 5 sgjler 2017

BIM manual /BIM

uses
Software IVLOdZI Odg data Implementering D&V+GIS
standar pg *BIV temp. BDK og marked
BIM temp. VD
®) . How2 Guides <L
- * COWI Roadtools « Modeldefinition BB N . Finalize BIM uses eHjemmeside(MICN) D e Udvikling af
O B « Objektdefinition M .« Interregional « COWI One model driftsdatabase
WY °Autodesk «LOD/LOG Sy development eUdland > +Samordning med
*Trimble e Leverandgre m coordination -In%lﬁg,t_foredrag °9 ™ g;an(:tta?'zlr?ing med GIS
. in ti . ublikationer o
glaur?'lllgvtlalerktﬂjer .In_veStlgate VR _09 AR m o?mplementering i (ISO/TC 211 N 4176)
(GIS, PW, m.v.) *Joint collaboration L | Ccow1 *6D og 7D
with and VD «Change agents ¢ SCAN2BIM

escout pa seminarer
m.v.

eEntreprengrer,
samarbejde

eTemplate til "BIM i
tilbud"

o CIL + POL

¢Joint collaboration

with BDK

15\ el B COWL



Hvad er vores udgangangspunkt?

« NBIMS/Penn State

« BS (britich standards, BIM level 2)

« VD+BDK

- DDA

« Layer based / lack of
objectcoding/metadata information
requirements

e @ am: COWI



BIM MANUAL

MANUAL/GUIDELINES

APPENDICES
Appendix A

IKT/BIM organisationsdiagram
Rollebeskrivelse

BIM Uses

LOD

Objekt database

Appendix F - Konflikt og konsistensmatrix

1. JUNI, 2017
17 BIM AARHUS

Appendix B

Appendix C

Appendix D

Appendix E

Clash Check Form

Projextnavn [ATR
COWI E2001-2 Ringsted - Nykpbing Falster A086076

Fra rala F (tiekker)

Deadline
6. september 2016

Fagmodelier der konfiikt tekkes Imod

Proj Faerdsels- og vejvisni ler (D_ANC_TAV) for DP-04 Naestved
M201V_02_89200_8_APT_003.idgn

Kontrollér konflikter med disse Fagmodeller der konflikt OK Projekt Aktion
tjekkes imod Ingen konflikter. (Initialer)
konflikter/ ikke | Link til rapport
E_BAS_DRA Eksisterende Atvanding M2014_02_89200_8_EKS_0D1 LAD
E_BAS_STR Eksisterende Bygvarrker M201K_02_89200_8_EKS_001 LAD
E_BAS_UTI Eksisterende Ledninger M201F_02_89200_8_EKS_001 LAD
D_ANC_BAR Projekteret Autovarn M201V_02_89200_8_APT_001 IRS
D_ANC_FEN Projokteret Hegn M201H_02_89200_8_APT_001 MBP
D_ANC_LIG Projekteret Belysning M201V_02_89200_8_BEL_001 XX
D_ANC_SIG Projekteret Signalanleg M201V_02_89200_8_TRF_001 XX
D_ROA_FPV Projekteret Fritrumsprofil vej M201V_02_89200_8 FRP_001 JRS

11



BIMin
BUS

BIM roles and Organization
BIM roles, infrastructure

CLIENT

CLIENT CLIENT BIM PROJECT BIM PROJECT BIM
ADVISOR MANAGER ORG. ORG.

DESIGN BIM
MANAGER

DEPARTMENT BIM MANAGER

DESIGN BIM
COORDINATOR

PROJECT PROJECT BIM PROJECT BIM PROJECT BIM
PROJECT MANAGER MANAGER ORG. ORG.

MANAGER

DISCIPLINE DISCIPLINE PROJECT BIM
MANAGER MANAGER COORDINATOR

PROJECT PROJECT

ENGINEER/ ENGINEER/
1. JUNI, 2017
BiM AARIUS BIM ANALYST BIM ANALYST 18 CO“Z[
COMPANY B COWI




BIM state of the art

Organization

A%

A%

A%

Vv

19

3 key BIM roles on the projects. Link

BIM Analyst

BIM Coordinator

BIM Manager

1. JUNI, 2017
BIM AARHUS

|

BIMin
BUS

Coordination
skils

BIM proces
and rules
adherence

Securing
deadlines and
quality

Crossdiscipline
Technical
skills
Design work
BIM Uses

BIM modelling

COWI



What is BIM?

COWI One Model

_-GEOLOGICAL:-.. .~ EXISTING ..
e 0 MODEL < OBJECTS = e
TERRAN L e T ADMINISTRATMVE
< MODEL . 7 o RELATIONS

=
»

TORAL T e EQUPMENT .
e STRUCTURES -j::::jj:::'- DRANAGE 3

1. JUNI, 2017
20 BIM AARHUS
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BIM
Organization

Anders Loj

(Interface Manager)

(Project Managér)

Gitte Munk
(Ass. Project Manager)

M.J. ERIKSSON s

» Jesper Sprensen
(BIM Manager)

Combined

discipline

Lone Davidsen
(ICT/CAD)

gIdd-

iModels

‘l’ /| | models

(K
DO

Wai Lun Yau
(BIM Analyst)

Jorgen B. Kragerup
Rasmus Neigaard L. Jensen
Henrik L. Jeberg
Michael Reder
(Bridge Design)

Peter Loike Ottosen

Mario Guirguis
(BIM Analyst)

Haroon Jamal
(3D Design)

Rishabh Jaangid
(3D Design)

K
DO

Chinmaya K. Mallick
(BIM Analyst)

Balarko Banerjee
(3D Design)

Shashank Gupta
(3D Design)

Gregers Hildebrand

(K

Pawan Saraswat
(BIM Analyst)

Pawan Saraswat
(BIM Analyst)

(Coordinator)

Anupama Sharma Tuteja

BIMin
BUS

Interface feedback

Automated process

Using collaborative model

Updating and combining
discipline models

Coordination and
Knowledge sharing

Jesper Troels Wind
(Specialist)

Bjarne Spangegaard
(Design)

Elle Victoria Bartnik

1. JUNI, 2017
BIM AARHUS

21

(Earthing) (Pavements) (Design)
Ane Louise Sgrensen Peter Nuri Mgller
(Noise Barriers) (Marking, signs and guardrails)
Kristi Tho Marie @ste d
(Discipline Lead) (Discipline Lead) (Discipline Lead) (Discipline Lead) (Discipline Lead)
Karsten Norskov Madsen Carsten Steen Christian Buck Casper Siebken Schultz
(Design) Serense(Design)

COWI



BIM Uses

BIM uses

> Uses of COM
> 24 Uses
> 7 Uses with high focus

> Description, requirements
and workflow chart for
each use

1. JUNI, 2017
22 BIM AARHUS




23

BIM USE #14, 3D COORDINATION

Basis data

Company

Standards

Implementation

Contract
Requirements

Information

Exchange

Requirements

Clash check form
(Appendix C -
Conflict Matrix)

Create Model Sharing
System

BIM Coordinator

Define Coordination
Meeting Location

BIM Coordinator

14.3

Define the Areas of
Coordination

Al Disciplines

14.4

Define Information for
Discipline Models

Al Disciplines

14.5

Develop Schedule for
Coordination

Al Disciplines

14.6

Establish a Protocol to
Address Collisions

All Disciplines

START
3D Compile Composite Perform Collision
i Model Detection
on BIM Coordinator BIM Coordinator
roces

Fill out Clash check
form

Any
collisio
ns?

YES

BIM Coordinator

14.10

Identify Solutions to
Collisions

Return to

All Disciplines

mation models

Clash rapport

Design Models
(Design Authoring)

Approved Clash

check form




BIMin
Interfaces BUS

Interface check, 3D coordination
Il el ol Ll Dol AT A AR AT AR 1
ERED _- } g i ihf g ngiﬁfl g%.[25{.’;.’i.’l.{E,’j'i}.’i.ﬂ.%l.“};; i H i;‘.“‘“}“‘!ﬁl }lllllilzlg

> Check form, predefined == ——
> Execute 3D coordination @ == = @ s 0
> Discipline managers resolves- —

clashes === = N
> Execute 3D coordination =
> Ad to protocol rseine - pepin st s (|

g Drainage (Basis)

g Utilities (Basis)

> Ready for construction @

ed Fence (Ancillary Works)

ied Signalling (Ancillary Works)
Welcom.e to BIM \sduzliuesfum ||||| ]rv
Project
lick he folle g bu he project

creation wizard

1. JUNI, 2017
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Interfaces

Interface check, 3D coordination

> Clash detection help finding
errors

> Clash detection does not
prevent errors

> Contractor expects model
without errors

1. JUNI, 2017
25 BIM AARHUS

BIMin
Of

v JVA1AFV vs TVL

Rules | Select | Resuts | Report

[ 3ew sroup [ ] 121 13| [ 2qmssion [ (53]

me
® Ciashl @
® Clash2
® Ciash3
| ®cusns @
® Clashs
® Clashé,
| ®cus
| ®cushs N
| ®cusho
®cxsn0 @
® Ciashl1
Clash12 New
| ®clashi3
| ®Cashis
| ®Ciashis

;;;;;
v 12:53:28 12-09-2016
v 1253:28 12-09-2016
» 1253:28 12-09-2016
v -09-

w 12:53:28 12-09-2016
v 12:53:28 12-09-2016
v 12:53:28 12-09-2016
w 1253:28 12-09-2016

v [12:53:28 12-09-2016

v 12:53:28 12-09-2016
v 12:53:28 12-09-2016
» 1253:28 12-09-2016




BIMin
LOD @ BUS
Modelstandards, LOD and Features?

T ra ffi c S ig n S Back to overview

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

> Slmple Sheet |S tO be -20 -0 - simpel 3D -3D objekter _3D

- Grafiskillustration - Grafisk illustration - Mastsignatur drapet - Solid inkl. - Detaljeret med

- 3D inkl. informationer

i i i i d detalj til vejoverflad - fundamenter  f.eks. beslag og bolt o
defined in corporation with e | e T i PEISNERE den
t h e C I i e n t 0 -lag - Dimensioner - Koordinater inkl. - Lag med materiale - Intelligente objekter

- Tavletekst (Skilteportaler) koter beskrivelse og - Historik for objekter - Reflektionsklasse
dimension til brug i drift - Galvaniserings-

> Lack of open source for - tebe

- ProduktionsID

fe a t u re C 0 d i n g / 0 bj e Ct - Skilteplan - Skilteplan - Skilteplan - Skilteplan - Skilteplan

i n fo rm a ti O n i n I eve I 7 = visualering visualisering - Som udfert

- Simpel 3D-PDF - Intelligent 3D-PDF

- Grundlag til - 2D Afseetningsdata - 3D Afsaetningsdata - Detalj - gdeudtrask
projekteringsmgder kollisionskontrol direkte fra objekter

- Grundlag til : -Maengdeudtraek - Grundlag for mgder  Driftdatabase
detailprojektering f.eks. borgermgder

1. JUNI, 2017 ‘ N ; I
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Why use BIM?

3D tools — Modelling = cost,

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.

1. JUNI, 2017
27 BIM AARHUS

Use = free

BIMin
BUS

BIM - Level

BIM - Advancing forwar

BIM Usage

Gain

Link available metadata

Advanced sign etc. low hanging

Materials - low hanging

Collaborative model for clash - low hanging

BDK - E2001/

Modelling

Pain

Components
Object based
Skewed objects
SS2 > SS4

BDK - TP50

Primitive 3D object
Enough to get approval

3D as norrmr

Large projects - Last 20 years

2D

DK small projects - Last 20 years

COWIL



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

1. JUNI, 2017
28 BIM AARHUS

B COWI 3D RoadTools 081110

[
‘ Road Signs  Street Lighting Marker Posts Guardrails Fences Marking & Symbols Help / BExt

Posts »
DANintra »
Focus-lighting 4
Louis Poulsen »
[ Philips > BigCopenhagenLED
Riegens » Bobek
Bobek-LED
Schreder 1 £°
| City
= < = Element-Bollard-LED
= ]

AL A

434-070 A38-070 A39-070

N

A34-050 A35-050 A39-090

A AN \

AS5-0T0  AMT-OT0  A39-12%

a| AN A
A4 A

A35-050 AIT-0S0 i1 1678

P A i
/éé :9,=l=\ //4'\

ASH-128 AST-I2S AdN- 109

w View 4, |

ERGR

Element-Structure-LED
Flow

Indium

Kegel

Libra

Linea

Logo

Luma / Lumi

LunaVision
MileWide2

Mini
Mithra-LED
Ocean

Osiris
Osiris-LED
Quebec-LED

Stela

P4
T
P~
M\E
CityCurveGen2
X [
CityShpere \
CitySoul-gen2-large
CitySoul-gen2-mini
CitySpiritGen2
CitySpiritGen2LED
CitySwan % G
CnstalCity =

BIMin
BUS

COWI
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Projektet er inddelt i 11 afleverings pakker

(Delivery Packages, DP-01 - DP-11)
Alle pakker afleveres i som forelgbigt projekt og som detailprojekt (PD og DD).

Der afleveres en gang internt og to gange eksternt I bade PD og DD:
- greensefladekontrol
- til entreprengren for kommenmtering

- til Banedanmark som endelig aflevering

I alt 66 afleveringer over projekteringsperioden pa ca. 1 ar!

ALT projekteres I fuld 3D

o



BI(

E2001 Jord- og afvandingsarbejder, Ringsted-Vordinngfg/ @ E

> Nyt banetracé‘ pa ca. 4,5 km nord for Glumsg

- > Underballast og ballastskaerver til 7 cm under svelleunderkant

> 5 kurveudretninger mellem Glumsg og Naestved
> 2 kurveudretninger mellem Naestved og Lundby
> Stgjskeerme '/
Daemningsudvidé/l/ser/forstaerkninger

Erstatningsvandhuller

Vandlgbsu nderfﬁring\gr/faunapassager
\

\

E2002 Jord- afvandings%rbejder, Orehoved-Nykobing F
Nyt spor ved siden af eksisterende
rveudretninger Q

~ , Stgjskeerme

>

>

statningsvandhuller

gbsunderfgringer/faunapassager ’,/

7 '
| \

Redby Havn O ey Udfgrelsesperiode: 2016-2021

1
31 1. JUNI, 2017 ) =

COWI
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Jord- og afvandingsarbejder Lolland udfgres efte\f‘\m_21
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Project Phases

Planning Design

Existing Conditions Modeling

Construction

Y -
/ Bifn
(@)

Cost Estimation

[

Scheduling (4D)

AN

Site Analysis \ %
Design Authoring
Design Reviews
Drawing Generation “
Lighting Analysis R\
® Energy Analysis \\
Sustainability \‘\
Code Validation ¥
3D Coordination
Site Utilization Planning
i Digital Fabrication
32 | Giiasis fi. 3D Control and Planning C()“]_[




BIMin
BUS

Lindhottvel

33 1. JUNI, 2017
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BIMin
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BIM uses aplied to the project

3D coordination

> Design review

Existing conditions modelling
4D

5D

Design Authoring

3D control and planning

VR and visualization

\%

\%4

\%4

\%4

\%4

\%4

\%4

1. JUNI, 2017
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LIVE demo

COWIL
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Spgrgsmal?

MICN@COWI.com
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