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BIM-
Implementation in
the Swedish

Transport
Administration
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The Swedish government has taken a
decision.

BIM will contribute to a more effective
Sweden.

The Swedish Transport Administration shall
take the lead in this.

The first step of the implementation shall
be completed in January 2015.
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January 2015
First Step:

All investments in The
Swedish Transport
Administration shall use
BIM to some extent
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Goals for the introduction of BIM In the Swedish
Transport Administration

« All investment projects shall use BIM to some extent from 2015

« Streamline Transport Administration operations with about 150
million SEK by 2015

« Transport Administration will be a distinct purchaser of BIM
during the design and construction of infrastructure projects

Tactics for the change process
« Management & Control

 Knowledge

* Inspire and convince to change
 Engagement in BIM Alliance Sweden
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Dialouge with the
Board of Directors

Information
management strategy

Bim Coordinator
manual

Order requirements for
infrastructure
information models

Dedicated BIM \

Coordinators to
support projects

December 2013

2013-09-11

« Management System
e Standardization

* Business intelligence
e Support to projects

« Communication/Change management

Dialogues with
management teams,

Dialogues with
management teams,

project managers and Evaluate BIM Building project managers and Adjusting
L o . . X e o Mangemant

specialists in building Projects in The Swedish specialists in building

} = ; . Systems
projects Transport Administration projects
Stadardization Measuring Adjusting :?c,jli/lritlltfe)\//els
Terminology Education benefits Change working Regulations
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< L BIM-Guidelines
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V-Con

Virtual construction
for roads

@
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Mikael Malmkvist

Projektledare utveckling




ICT FOR ROADS

BIM - V-Con - PCP

Building Information Modelling
Virtual Construction for Roads
Pre-Commercial Procurement

“To standardise and implement Building Information Modelling {BIM) technology in the sector
of road construction and road management to improve the efficiency and effectiveness of
National Road Awthorities by improving data exchange in the civil infrastructure sector.”

At a Glance
Project acronyvm:
V-Com - A collaboration programme

between  PRijkswaterstaat, Trafilverket,
CSTB, and TWO. Officially started in
October 2012, it aims to break omt of a
circle of ICT-standstill by defining a first
standard, procuring the necessary software
and launch a PCP for BIM-server and
software tooling.

Project type:
Integrated Project

Programme:
7% EU Framework Programme

Project coordinator:

Benno Koshorst

Eijkswaterstaat (Dutch Agency of the
Ministry of Infrastructure & the
Environment)
benmno_koehorst@Emos nl

Project partners:

Trafikverket (National Swedish Road &
Rail Antharity)

CSTE (French National Research Institute)
TNO (Dutch National Research Institute)
Start date: oct 2012

End date: oct 2016

Total cost: £3.5million

EU funding: €2 1 million

Project website:
www,rws.nl/v-con

Current situation

In the corrent situation there is a lack of
standardised information exchange and sharing
over the civil infrastructure sector. Several
developments can be observed, but no
comprehensive, generally accepted standard is
dimectly available. Therfore, intention is to
develop (part of the) required intermational
open information standard, and procuring the
required, compliant software tools. This will
stimulate others in the sector to follow.

Within V-Con, a PCP appmach has been
chosen, challenging the market place
inmovate in competition. PCP comprises 3
phases: solution design, prototyping and pre-
production testing.

Objectives

This leads to two primary objectives. The first
is to establish a draft version of a standardised
information and data exchange structure. The
second is o procure and test software systems
in a PCP that comply with this structure. The
mesults will be embedded in the procurement of
two large infra projects, one in the Metherlands
and one in Sweden. The result will be a draft
version of a standard that will be used in the
softwane that will be procured in the PCP part
of the project.

buildingSMART

SWEDEN



What is V-Con?

= V-Con, Virtual Construction for Roads
 EU funded project over 4 years
e Involved road administrations:
- TRV (Trafikverket)
- RWS (Rijkswaterstaat)
* Involved research institutes are:

- CSTB (Centre Scientifique et technique du batiment)

— TNO (Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk
Onderzoek) a non for profit organization

@in
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Purpose with V-Con?

|

= The project aims to increase the efficiency in ( >
Infrastructure projects, using BIM

= Goals: |

11  2013-09-11

Establish a standardized information and data
exchange for the elements of the road body (IFC

bridge and some others are already being developed).

Carry out a "PCP” (Pre-Commercial Procurement) to
define an interface for a BIM server, which enables
information an data exchange.

Develop a pre-standard for BIM, which is feasible to
implement within TRV and RWS.

Hand over a pre-standard to buildingSMART Inter-
national for continued development, maintenance
and 1SO-standardization.

Build the foundation for a continued development of
|IFC fore infra.

@in
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V-Con and IFC

= V-Con builds the foundation for a continued
development of IFC for infrastructure.

= V-Con is an important step in the
development of BIM for infrastructure, and
enables Sweden to participate and influence
the standard in a direction which supports the
Swedish infrastructure industry.
= What influence on IFC will the project have?
« Extension of IFC?
e Improvement of IFC?
* A completely new standard?

* Answer — probably an extension of IFC with
GML and / or COINS

7 e 3 TRAFIKVERKET




Basic definitions

Object types in TEIP:

o Gutler=DB41c. Ytterslant

« Manhole= H. VA-néat (no sub-division yet)

« Carrigeway= DB11. Vagbana

« Curb=DB46. Stodmur

« Sidewalk= DB12. Gangbana, cykelbana

« Sewer= external system or under H. VA-nat
(no sub-division yet)

« Telephone cables= C2. Befintliga
konstruktioner/ Telefonledning

 Electricity cables= C2. Befintliga . e sl Bl s R o = s
konstruktioner/ Elledning

« Gas main= C2. Befintliga konstruktioner/
Gasledning

 Water main= C2. Befintliga konstruktioner/
Vattenledning

gutler manhole carriageway curb sidewalk

@in
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http://www.infovisual.info/05/025_en.html

CEDR

= CEDR (Conference of European
Directors of Roads) is an
organization for road administration
directors in Europe

» CEDR is represented by 24
countries in EU

= BIM standardization is a project in
CEDR

= V-Con is collaborating with CEDRs
BIM project

@in
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Establishment of V-Con

buildingSIMART,

" International Alliance for Interoperability

NgSMART

CHAPTER

; |
f bU|Id|
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__OPEN INFRA ‘ m BIM

[

New organization
Q‘D TRAFIKVERKET BIM Alliance Sweden
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m for life ‘ Ministerie van Verkeer en Waterstaat

_________

z i ’ ) y | x \
BIM- Vig & Jvg PPl A p BIM
voon J| won A | open
|

sreningen for o § i i
:ﬂRVAgLTI‘\:INGSINFDRMATION ‘ @bU”dIngSMHRT

SWEDEN

@in

15 2013-09-11 12 TRAFIKVERKET



http://www.openbim.se/
http://www.fi2.se/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=6W8YJ836UJ5tLM&tbnid=LtZRX-i1M6almM:&ved=0CAUQjRw&url=http://incontext-fp7.eu/&ei=wB9HUcKzBZH14QTq24GICw&bvm=bv.43828540,d.bGE&psig=AFQjCNHncYXOSj5QOKsyi0bLVBkcOTyRLg&ust=1363702076423746
http://www.google.se/url?sa=i&rct=j&q=open+infra+buildingsmart&source=images&cd=&cad=rja&docid=TenHlp6KcvdnAM&tbnid=dXSlcq72Xf4iDM:&ved=0CAUQjRw&url=http://iug.buildingsmart.org/&ei=5iBHUeyvFOqm4ASs54HYCg&bvm=bv.43828540,d.bGE&psig=AFQjCNEq9vv0JZ-r9om0pEk4h2zv8EYJzA&ust=1363702360496691
http://www.google.se/url?sa=i&rct=j&q=CSTB+france&source=images&cd=&cad=rja&docid=MQz_IoqmRZAAGM&tbnid=n5nwrq-K3OIdXM:&ved=0CAUQjRw&url=http://2011-cibw078-w102.cstb.fr/contacts.html&ei=ft1IUcqrGuPl4QTzwoGIDA&bvm=bv.43828540,d.bGE&psig=AFQjCNEAwnspUq-kNNcHbxbInRPilBXi7g&ust=1363816184798765
http://www.google.se/url?sa=i&rct=j&q=rijkswaterstaat+logo&source=images&cd=&cad=rja&docid=MKJEF24PGVsC4M&tbnid=jrAKwD7GULnrDM:&ved=0CAUQjRw&url=http://www.bouwenmetstaal.nl/index.php?page=exposanten-2010-1&ei=8N1IUezTD9PE4gSf_oGIDw&bvm=bv.43828540,d.bGE&psig=AFQjCNErdZtB1eGnoe1xhZJ2gDEDdqtZ_A&ust=1363816298319632
http://www.google.se/url?sa=i&rct=j&q=Nederlandse+Organisatie+voor+Toegepast+Natuurwetenschappelijk+Onderzoek&source=images&cd=&cad=rja&docid=5iOVF6AgFEbGUM&tbnid=Su11aZZY-bBRbM:&ved=0CAUQjRw&url=http://www.cargovibes.eu/TNO&ei=ad5IUYC4IImp4ATfm4DADQ&bvm=bv.43828540,d.bGE&psig=AFQjCNHX6ynkbyUEUxZR2Y16lviyaHnesw&ust=1363816417139123

|FC for Infra

— |

IFCforBridge

um
% *Fcfomoads
4

IFCforTunel IFCforRailways
N
\ Shared
infrastructure
IFC element )
Shared / 4 IFC & IFD with )
infrastructure (éoSnAt\%nt_lfrEc;rg g
element IFC & GML IFC COINS OmniClass, RPM
\_ etc. Y,
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H
bulldingSMART based solution for V-Con

Conceptual dictionary model:

« IFD ISO 12006-3 (Conceptual model)
» Classification ISO 12006-2
= Conceptual candidates:
e BSAB, TEIP ISO 12006-2
* Functional requirements ISO 12006-2
e RPM Based on Step
« COINS
= Process model
« IDM ISO 29482
« IDM Part 2 ISO_PRF 29481-2
= Conceptual information model
« IFC ISO 16739
« GML ISO 191xx- Standards / OGC

@in
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http://www.google.se/url?sa=i&rct=j&q=svensk+flagga&source=images&cd=&cad=rja&docid=YrsL6T89ifjelM&tbnid=tRGrUyoVbehYvM:&ved=0CAUQjRw&url=http://vetamix.net/image/sveriges-flagga_3113&ei=U99IUbK4O7LP4QTTioGgAw&bvm=bv.43828540,bs.1,d.bGE&psig=AFQjCNFJRv55lcCQT1mX8z7vx1CmgtwrLw&ust=1363816656948365

Integrating approach using OWL to combine ontologies

CMO (= Concept
Modelling Ontology): L(’::}Eg:ﬂ?m
- Part-of relations .

i " . mechanisms) of
.Q?Jﬂ?lm"s language OWL Semantics
CityGML = CBIM-Part1 ! m

CBNLIOTLInXSD | Gg.N/OTL in CBIM .. | CBNLIOTL in D
3

™

e
XS0 | cam-panz| .| 1D | EXPRESS

OWL

ow. sprr

syntex

Figure 6-1 V-Con scenario within the V-Con framework
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Figure 6-2 Linking BIM and GIS 1n V-Con scenario.
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WT3: Workpackage descriptions

Management: To ensure sound, efficient, and transparent coordination and

management of the project over the technical, administrative, legal and financial
aspects, which are responsible for high-quality deliverables, productive collaboration
between partners, and clear reporting throughout the project. )

~

Support PCP process: To specify server software and interfaces with end-user
software, design and launch of the call, evaluation of the tenders, and coordination
of the PCP process (WP 4). y,

Standardisation: Inventory of existing info exchange standards, to define and agree
upon a Road Information Structure, to extend IFC for roads, and to develop National

Object Type Libraries for highways. )

Prototype development and pilot Implementation: To explore solutions,
prototyping, and testing in order to develop new ICT solutions procured through the

joint PCP call for tender. )

Dissemination: To disseminate the results of V-Con to the road infrastructure sector
and appropriate networks of ICT companies (software vendors/developers) and BIM
specialists via website, network activities, and V-Con conferences.

s

<€<€€€C

@in
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o Start project: project management (WP1). }

2012

«<

Website and communication management (WP1) & Inventory of existing info
i Wil | exchange standards (WP3).

W48 | Define road information structure (WP3).

P y

~N

Extend IFC for roads and develop national Object libraries for higways (WP2).

/

Specify server software, specify interfaces with end-user software, design and
launch of the call, coordinate PCP process (WP2), Extend IFC for roads, develop
S | national object libraries for hoghways (WP3), disseminate via website and

network activities & V-Con conferences (WP5). )

;
v

Beginning of

A

Evaluation of the tenders (WP2).

2015 y

Coordinate PCP process (WP2)

G-T d/M o} 8|npayds awiL

4N | Explore solutions (WP4) & V-Con conferences (WP5).

2016 y

Coordinate PCP process (WP2), testing (WP4) & disseminate via website and
Bl | network activities (WP5).

€€LK

WP=Work package

@in
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Implementation of BIM

Johan Asplund
Rogier Jongeling

BIM-coordinator




Regional development plan

The Stockholm bypass:

Will form an outer ring road
together with Norrortsleden and
Sddertérnsleden

Will link north and south and
many of the regional urban cores

Will create a single market for
jobs, homes and services

A /
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| E18

The Stockholm bypass M &8

Trafikplats Akalla

Length: just over 21 km
TraﬂhplatsHqum/
Tunnel: just over 18 km L
oS : [
Travel time: approximately 15 minutes

. Trafikplats Vinsta @

No. of lanes: three in each direction

Ll

Junctions: SiX
Traffic 2035: 140,000 vehicles/day
Build start: late 2013

| Trafikplats Lovén .
Completion: about 10 years £ la "
Cost: SEK 27.6 billion e
EUR 3.1 billion
(2009 priceS) Traﬂhplut; Ku;tg'ensk_urv.a)
4] akm N

@i
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Just over 18 out of 21 km Iin tunnels

Current E18—

Nuvarande E18 |

T —— - T - T - . i - TRAFIKPLATS
S TRariRmLATE B a o= i NUMGENS Kupyp
HIULST A :

Sraphics: Tomas Ohrling 2010

Stockholm bypass cross-section with slopes up to junctions at Lovd
and Vinsta. Note that the drawing is not to scale

L E)
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Main tunnel

2 parallel main tunnels « 17+1 km in length
3 lanes in each direction « Normal section approx.135 m?
Emergency exits every 100 m  Ramp tunnels approx. 20 km

iy
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Rock tunnels In brief

E Length main tunnels: 2x18 km
Length ramp tunnels: approx. 14 km
3 temporary harbours
Total rock: 19 million tonnes
Boring method: Drill & blast

© main contracts

i
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Interchange Hjulsta
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71

Contract forms

Somewhat simplified, the contract forms can be
summarised as follows.

* Rock tunnels and work tunnels are procured
as build only contracts, based on BQ.

» Bridges and concrete tunnels for junctions are
procured as design-build contracts.

» Roads and reconstructions of existing
installations are procured as build only
contracts based on BQ.

* [nstallations in tunnels are procured as
design-build contract, based on system and
functional requirements.




What makes Stockholm bypass
a BIM project?

LT
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E4FS 2012:0076
BIM-strategy says...

Review and client approval shall be carried out

with 3D coordination models as the essential
basis but can be supplemented with drawings

and other materials if necessary.
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E4FS 2012:0076 BIM-strategy says...

With the support of “OpenBIM:s contract
appendix” shall contracts be procured with the
model as a part of the contract documents in
tenders and be ranked on the same level as
the technical description under AB and ABT.

¥
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" A single source
Projectwise
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Client Approval

Published

CHAOS

J—
Organisation ProjectWise State

— Document / Tender Package Approval Matnix

r i J—
“VEIEDI‘IS Major mseded Copy D i Status

Revisions Created on Rejection J——y

Notes

A major revision |5 only created when a document |5 approved by Trankverket.

The first majos revision of any document does not show 3 notation.  Subsequant major revisions Tollow the seguence AJB.C ete.
A minor version 5 created when a document bs rejected at any stage prior to Trankverket approval.

The first minos version of any document |5 shown a5 =17, Subsequent minor versions follow e saquence 2, 3,4 ate.

Projectise will automatically control the appiication of minor versions and major revislons and capiure the name of ihe individual approving of rejecting a document.

IDR = Inier Disciplinary Coordination / IRT = Independent Review Team.
A document register will be maintained at all imas by the F3K document manager and the Discipiine Design team.

-mﬂun Rap’
conducts review of Swedish
standams compllance.

Approve/Reject?

Tander Manager to
Approve/Reject Package?

&) 7 tender
package fo CHAOS and
Tecants upload detalls i

document register

If the JV Rep' conducting the Swedish design standards review Is alse a Functional Manager then this process will happen simuitaneously
The term “Own Checking” refers o 3 rocess where e onginator of 3 design ehecks compliance wilh project and own Infemal quality assuwance requirements.

Author. Mike Clarke
Funciional BIM Manager

m-« Location / —[-)omment
Mark Up Tech’

Permissions

10um Descipine: Reagwnte
Oihers: No Access
Client: Read

7 Gwm Discipiine: Rean
‘Dfhers: No ALcess
Client: Read

77 0wn Disciptine: Read
‘Ofhers: No ALcess
Client: Reat

(L ————
‘Dihers: Read
Cllent: Rean

7 Gum Discipiine: Rean
‘Dihers: Read
Cllent: Rean

1 wn Discipiine: Rean
‘Dihers: Read
Cllent: Rean

-ﬁ:hqurux Reag
‘Others: Read
Client: Read

-ﬁuq)mz Read
‘Others: Read
Client: Read




Review proceg
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g standard

A common codin
for CAD layers
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Ability to choose software

We require our design teams
to use (and develop) BSAB's
building elements

standardized codes for CAD

layers

Allowing them to freely choose
the best CAD tools within each

technical discipline

27 20130429 $ TRAFIKVERKET




A common standard — the foundation for BIM

Object attributes
agent responsible = Used in Stockholm Bypass synonymous with technical discipline
element = Designates the more or less composite physical objects in building structure

that layer name attributed to: a wall, a sink, a road structure, etc.

presentation = Specifies how an object is presented in the model (plan, profile, 3D, etc.)
status = Indicates whether the item is "new", "existing”, “removal”, etc,
object status = Represents an item's status according to the review and approval process
origin = Method for preparation
position = Specifies the exact position of the design information within an object
structural ID = Is a geographical division of the project without overlapping
phase = Used to divide the project in relation to time

i
LY
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Element code
BSAB functional parts 96

3 - AVERBYGGNADER OCH ANLAGGNINGSKOMPLETTERINGAR
30 - SAMMANSATTA HUSBYGGDELAR
131 - &vERBYGGNADER

[]1 31.B - Gverbyggnader fér viag och plan
31.BB - Mittvagrenar

31.BC - Kérbanor
31.BD - vagrenar
31.BE - stadremsor

31.C - Hverbyganader f&r spdranldagning
31.D - Awverbyggnader fér flygplatsbanor

[-131.E - Overbyggnadar f&r slanter
31.EB - 1nnerslant
31.EC - vtterslant
[ 31.F - Gverbyggnader far vegetationsytor
31.FB - naturmark
31.FC - Grasytor
31.FD - Planteringsytor

B R 107 —_

31.H - Gverbyggnader fér vagbro
31.1 - Overbyggnader for jirnvigsbro
31.K - Gverbyggnader for kaj o d
[E31.Y - piverse sverbyggnader i mark
31.¥YB - sandytor = "
31.¥C - vtor belagda med konstmaterial -_" = =9
31.Z - Ovriga Gverbyggnader : :
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E |e m e nt VGU Naming Function

BSAB Byggdelar 96 part
M 31BB--
K 31BC--
i 1 ! W% 31BD--
Sr 31BE--
140 M
0,65
1,0 3,25 326 11 375 10
_ Vagbana Vagbana
FIGUR 5-6 Typsektion fér motesfri landsvég vid nybyggnad och breddning

V1,0+K3,25+K3,25+M1,75(0,65R&1,10)+K3,75+V1.,0

Description

Lane
verge

Stodremsa
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Byggdelar Produktionsresultat

Byggnadsverk

Byggdelstyper

The CAD-objects are coded with functional parts.

Geometry (CAD)

Lane ‘ Stodremsa
31BC-- 31BD--
Lane type 1 ‘ Lane type 2 N lsekti Stodremsetyp 1 ‘ Stodremsetyp 2
31BC10 31BC11 ormalsektionen 31BD10 31BD11
Slitlager Forstarkningslager Slitlager Forstarkningslager Slitlager Forstarkningslager Slitlager Forstarkningslager
DCC-4- DCB2-- DCC-4- DCB2-- DCC-4- DCB2—- DCC-4- DCB2—-

Byggdelstyperna kopplas ihop med Produktionsresultat via den

tekniska beskrivningen. Om mdjligt kan produktionsresultatet

kodas in som metadata i CAD-elementen. Technical descri ptlon{Text)

Production planning

u+ +m+ + A+
C_ O
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3D design in tenders

Parametric Provided as information

design

3D-exchange

format

AutoCAD DWG
2010, LandXML,
DGN

2D-models

AutoCAD DWG
2010, LandXML,
DGN

!

Are part in contract

Bill of quantity
Excel, Word, pdf, etc.
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Correct data

We use our detailed CAD-
models as a foundation in
the tender documents for
construction work which
gives better bases to bids
and for enhance production

Increases productivity in the
construction industry
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Clearly defined responsibilities

We clarify the reference
conditions for variations in the
subgrade

Giving unambiguous tender
conditions for a traditionally

= difficult area to predict

|

Gives incentive for reduced
risk premium and less
speculation

@i
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OpenBIM:s contract appendix is a
prerequisite for the models to get
legal validity under AB / ABT

Delivery message

Contract Report of

Contract appendix construction model
Build only contracts ( RFA)

. g

Contract appendix
Design contracts

e
’J'f s
- 4 * -
s L) -~

“’ lt \\ ““w
IT-manual JPtas / \ .
Jtas J/ ' Taal Documents are ranked by
f‘ ! 4\4\.
Pat ¥ \H “a AB/ABT (no changes)
Technical
Model Drawing desc- BQ
ription

T~ 4 4 4 4
[_[}elivery specification
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Summary

+ Atotal of about 50 different contracts
Both construction contracts and design-build contracts
We have started our BIM-journey
A common coding standard

Models in tenders
Please Visit ys 5 ¢

t fikverket_Se/

Mbypasg
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Bridge over the Arbogaan river
at Rofors

Mikael Malmkvist
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RoOfors bridge, built 1919

@in
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VACBRO sven ARBOGA-AN ve ROFORS

VACBRO ovem /SARBOGA=-AN vio ROFORS
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S ' "PAPER COPY +

ROFORSBRON DRAWN

Shela e

PROPOSAL DRAWING IN 2D
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The Rofors bridge

In order to test the applicability of BIM for use in bridge projects
Trafikverket has decided to implement the tool into a pilot project that is
the Rofors bridge.

The project is the first of its kind in Sweden to adopt the use of BIM
tools throughout the whole project life, including the production
phase of its construction. The Rdéfors brigde is a 100-year-old three
span, concrete bridge crossing the river Arbogaan in Arboga. The
bridge offers significant cultural history to the area and is to be
reconstructed to replicate its existing form. The BIM design model was
created by WSP before it was handed over to Skanska for the
production of the bridge.

The Roforsbron project was a BIM project using a 3D model. Tekla
Structures was the software used to design all aspects of the model.
The model included all components of the sub-structures and super
structures. The model also included all the temporary structures,

which comprised cranes, storage boxes, form stands and public
pathways. The fittings and finishes were also modeled.

@in
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BIM in Rofors project

@in
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Generation of 2D - & 3D drawings

2D drawing from Tekla structures Traditional 2D drawing

Yk

)

e e [ [T L[ [ [ [ [T [ [ [ e g

@in
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Production taylored views
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Rofors bridge

R 1 st =

Laser scanning of the bridge generated a
virtual copy for the future

Laser scanning gave the designers a
point cloud to use as reference for the
design of the new bridge




Conclusions

The Swedish Transport Administration wants to:

« cooperate with the other Nordic Transport Administrations when
developing and implementing IFC based infraBIM

« use international and open standards for their future processes

V-con can be the start, as the Swedish Transport
Administration is committed to involve buildingSMART
In securing the future of the open INFRA standards

) OUildingSMART

SWEDEN
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