Background for selecting LandXML as the
preferred format for Infra in Finland

Nordic openINFRA Workshop in Oslo focusing on LandXML
7.6.2012
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Inframodel (IM) history
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Infra Technology Programme 2001-2006 - Pre-study

« SKOL (The Finnish Association of Consulting

Firms) / SITO 2001 5
 Current situation — standardization projects — ~ Taso 4 - Avoin ja yhtenainen infra-tietomall
development
e De facto formats in Finland ‘;ﬁgigeﬁLé‘éﬁ;;iue:ms"mrmaam L -Q '
* OGC, OpenGIS, STANLI, GEOSIS, IFC, GDF, O'
C|RC, OSYRlS, OKSTRA, OpenDesign... 4 Taso 2 - Olemassa olevien yhtenaistaminen : O
e LandXML ? 4 Taso 1 - Olemassa olevan ohjeistus Q
4 Taso 0 - Tyydytaan tilanteeseen O‘: 2 W
« Significant benefits from the harmonization of data 2@
transfer
« An common infra product data model big effort
» Best tool for infrastructure design ?

Road Admin.
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27.10.2007
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Infra-related standards — general information map RAKENNUSTIETOY
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Source and reference data ( Design objects, structures

y

OGC, 1SO19100 series standards

Basic methods and formats

\_ (services, GML) /
- Catalogue | ~ =
‘. information ) KuntaGML/KRYSP
(Finnish adaptation of GML

, . for cities and municipalities
& Metadata P )
.. Landsurvey, maps

. Town and city plans

Inframodel (Finnish adaptation of LandXML)

Transport networks “Header information,
‘\--...__) W
. Roads and streets )
Railways . Areal structures )

. Waterways - Water supply
\. ) \end seweragg)

IFC / Bridge N _\
extension . Bridge structures {Buildings)

( Spaces ) _ Structures e HVAC and
‘ echanical desi
. BOM J_ Scheduling J :
. Cost )

buildingSMART / IFC Connected structures

InfraTM / KSn

Soil investigation
information

A i - - -




5 | BACKGROUND FOR SELECTING LANDXML 5.6.2012

Inframodel
» Development of data exchange between sofwares in infra o6
design a% & %
. . . Palvelurajapinta / tetoviyld O
» Actors VTT, Sito, Tekla, Viasys(Vianova g L
« Harmonization study P % '/@)
- Map information @o\"‘%
- Soil investigations Q\// l@)
- Terrain and subsoil model ' ) ‘
> =
* LandXML 1.0 requirement specifications and feasibily study @O
- Metadata N as Jr.\%
| e &
- Geometry, pipenetworks
- Road / railway model
pre-Stu?y , Inframodel i é é / | 2II6M3\’21036 |§ ﬁl??:r:odc;;;:r.gundellne
i : : E_'"fram(’delz I : e 200.7 | 2:)M3v210$0
i ' : E E |—’:_—(_)—§— E Update [

Piloting 0 ‘.—..
' H

H i

' H ==

' '
1 1 H
' ' ' ' '
' ' h ' '
: : : : : : ;
H H H H H H //,,f. / InfraFINBIM
_—"—‘/ -
e
——/ pa
Land>XML v1.0 Land>XML v1.1 Land>XML v1.2
17.7.2002 21.7.2006 15.8.2008
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Inframodel - results

* Harmonization

- Infra-format for soil investigations ‘\’“}“"’“’“’,""‘“”“]\ |
- Some other guidelines BgE B¢ )
g O
 LandXML recommended to the data exchange format @&_\za’%
- Fullfill partly the demands S N
e &

- Possibility to expand (feature)

» Postpone the start of the common product data model

2005 ; 2006 2007 ; 2008 : 2009 2010 | 2011

2002 : 2003 2004

' ' '
i : g ;
] i ] : :
Pre-study | IM v1.0 | :
. H | i
i Inframodel : 26 2.2006 g Inframodel guideline
0 : . g ’ 27.10.2007
E E ] E Inframodel 2 H AN
' ' 20 3.2010
H ¥ H '
1 1 1
_—()—;— : Update
Piloting : ‘-—l-
H i
] i —

:
'
'
H : -
i ' //,—:—’ InfraFINBIM
___-—‘/ //
e
—’/ pa
Land>XML v1.1 Land>XML v1.2
15.8.2008
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17.7.2002 21.7.2006
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Why Land XML ? (2006)

“A specialized XML data file format containing civil
engineering and survey measurement data commonly
used in the Land Development and Transportation
Industries”

An existing, worldwide, open organization

A non-proprietary data standard

Driven by an industry consortium of partners
(Autodesk, Bentley, Trimble, Topcon, Leica...)

» February 2006: 35 countries and 495 representatives

from 400 member companies/government agencies

» Active development (www.LandXML.org)
« XML based

» Possibility to expand

» Possibility to influense ?

2002 2003 2004 2005

5.6.2012

Lahde: :
Nathan Crews, Principal Schema Architect, LandXML.org
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Inframodel2 - goals

» To improve data exchange between design softwares @, S o %
©

F D
« To bring LandXML-transfer format in the use ) E’j oS Ela
* Open documentation of Finnish practice U?gp\ 7@
0 ol
. . . Cooe
* Implementations in three design softwares: \f‘
- Sito/CityCad, Tekla/Civil, Vianova/Novapoint _ Q/ &
o g 9
« A plan for the maintaining and further development a KD E@
&S %
- Common requirements of design ¢ &
 Definitions by Sito, Tekla, Vianova; documentation by VTT
 Total cost 600 000 € (public/private 50/50% & Tekes)

IM v1.0
Road Admin.
26 SE2006 Inframodel guideline

: : 27.10.2007 IM v1.2
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INFRA
MODEL

INDEX

-1 Headers
-2 Base data
-3 Route planning (general)
-4 Roads and streets
-5 Railways
-6 Waterways
-7 Areas
-8 Water supply and sewerage
~wEXTENSIONS
1. Type coding systems
2. Type coding
3. Plan data
-4, String line model
5. Cross sect parameters
6. Pipe networks - struct properties
7. Pipe networks - pipe properties

hitp: cic. vt filprojects/inf el
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The triangular mesh be same <Surface> element. The mesh description 1s )
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\
Surface mesh

Surfaces are d

| 8 y iang i + Faces are defined
The surface is delimited by + Triangle vertices
the outerm of the
mesh.
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Surface type surType : Id number id
Point 30 ates o 1D i

The swrface pe surfType is set to "TIN" when describing a
arealDSurf, 3D swface areq area3DSurf and the elm'az‘ion

Attributes of the <Definition> headet:

txiangulz.r mesh. The presicion of the mesh model depends on t}
macimum elevMax and elevation minimum elevMin.

in surface area units, e.g [2450 5 10000]
. in surface area units, e ¢ (2450510000
elmt?on MM elevation, e g [64 3 72000] ]
elevation minimym elevation, &g [56.431000)

"
LandxmL I <Definition= Stheme documeniation
EXAMPLE

<D‘ﬁm'ﬁ.0n> ;ho” emmple

lnkuohjeeseen ennen sov



http://cic.vtt.fi/projects/inframodel2010/eng/index_IM.html
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Esemerkhl Sen ravernemalinta

Inframodel — why extensions ?

Mechanism provide by LandXML (Feature)

« Type coding system and type coding

 Plan data

- Phase, subproject
« Stringline model

- Descriping construction layers
» Crossection parameters

- Between design - design / it e

- Pavement structural class pavementClass

» Pipenetworks: struct and pipe properties N

All cros
- Starting station sta.
ame

- nam
- Description desc
- Cross-section type sectTyp¢

/ B) Superelevation from left to right <Feature>
The start and end of a transition in the superelevation is defir
/ Pytred rakenng \ns
- - idewalk nominal slopes
/7 Suunniteima ™ P E \  ps separated by blank

When Infrastructure Counts.
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After Inframodel2
« Piloting project C%% o %
' -

* Inframodel guidelines
» Upgrade to LandXL 1.2 (documentation)

» InfraTM & InfraFINBIM 0. /L
- InfraBIM modelling guidelines /.\&‘%
- InfraBIM classifications and coding systems _ Q/ &
- New steps in BIM activation, pilot projects (g? P
- Inframodel3 (LandXML1.2 etc.) 0. X8
“ - S P
- buildingSmart e\
&
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Experiencies

» Benefits
- Metadata, pipenetworks, surfaces
- Road model from design to construction
- Co-operation between different organizations

» Challenges
- Road model from design to design

- LandXML <> Inframodel extents (international /
national)

- Active use is the best way to develop

- Organizing the further development and
maintenace

- Need for InfraBIM guidelines / classification and
coding systems

When Infrastructure Counts.




Thank You !

Comments ? Questions ?

2001 : 2002 @ 2003 : 2004 i 2005 : 2006 : 2007 i 2008 : 2009 i 2010 : 2011
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LandXML ?



