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PART 1. BACKGROUND & GUIDANCE 

 

1.1 PILOT RESULT 

  

This part of the report describes the result of the Pilot in a comprehensive manner aimed at decision 
makers in organizations within the infrastructure sector and provides guidance for other 
implementers. Part 1 intends to give an overview of this Pilot project for asset owners and high-level 
executives. 

Uninterrupted and effective information transfers in the infrastructure sector can contribute to 
increased productivity. Open standards for basic parts such as alignment for roads and railways are 
under development. Standards has not yet been implemented by software vendors. Therefore, there 
is a need of verification and implementation in software used in the infrastructure sector. 

The purpose of the verification project is to take a first step towards the introduction of information 
transfers based on open standards for Alignments. This project can be seen as a first part of a long-
term work towards the introduction open standards in a broader field, such as IFC Road, Rail and 
Bridge. 

The main goal of the project is to answer if it is possible to transfer information between different 
systems/software based on the standardized formats that are available in the current situation (IFC 
Alignment and InfraGML).  

The pilot shows that it is possible to transfer information between different systems/software based 
on the standardized formats that are available in the current situation, IFC Alignment and InfraGML. 
Based on the results, asset owners will be able to require information deliveries on the new formats 
within a short time period. The Swedish Transport Administration (STA) aims to change the 
requirements at the end of 2018 by demanding information deliveries in IFC Alignment and/or 
InfraGML for specific parts, either as the only form of deliveries or as an alternative form of delivery. 

1.2 GUIDANCE TO IMPLEMENTERS 

 

This project has resulted in several valuable experiences regarding implementation and testing of open 
standards in software. The first issue is the importance of requiring commitment among each of the 
participating organizations in the project and clarify the incitements for each of the organisations to 
participate. Another important matter is to gain relevant test data sets of high quality as soon as 
possible in the project. Therefore, there will be great help if standardization organisations, such as bSI 
and OGC, store and provide updated test data centrally. 

Finally, there is a challenge to communicate the result to the stakeholders to carry on the work and 
implement the result in to organisations and further development. How do we get experiences and 
conclusions to live on in organisations after the project has resolved? 

A recommendation from the project side to bSI is to take the next step by specifying and commencing 
the work of mvd for alignment inclusive coordinate system. A question to answer could be; What 
includes in a certification of a standard in a Software? 
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PART 2. TEST RESULT 

 

2.1 PILOT & USE CASES 

 

This second part provides the standard specific results of the Pilot. This part of the report includes 
short descriptions of the performed tests, including use cases, test cases and test data files and 
standard specific issues. The intended readers for Part 2 are the buildingSMART International 
community, its standard developers and liaison organizations, such as Open Geospatial Consortium 
(OGC). 

This paragraph briefly describes the Pilot. The complete use case descriptions is enclosed in Appendix 
3. 

The project aims to validate that open standards can replace existing de-facto standards such as 
LandXML to enable a change in demand for input and output. The use case of the project intends to 
simulate the flow of information through different parties and software in a typical project in the 
infrastructure sector. The use case starts from asset management to design and construction and back 
to asset management as-built.  

The scenario of the general use case consists of the following transactions: 

1. The scenario starts with the transfer of existing data from the infrastructure owner to the 
project management (T1).  

2. Project management transmits existing data to designer (T2).  
3. Designer carries out design and transmits the results (construction documentation) to the 

project management (T3).  
4. The project management transfers selected parts of the construction documentation from the 

design to the infrastructure owner (Road Authority) (T4). 
5. The construction documentation is integrated into the Asset registry and published to 

stakeholders (T5).  
6. The project management transmits existing data and construction documentation to 

construction company (T6). The construction company is carrying out the project 
a. Machine Control 
b. Detour 
c. Reporting 

7. The construction company transfers as built documentation to the project management (T7) 
8. The project management transfers asset management data (parts of as built documentation) 

to the infrastructure owner (Road Authority) (T8) 
9. Asset Management data is integrated into Asset registry and published to stakeholders (T9)  

 

Step 6 and 7 has been excluded in the test due to lack of a system capable to handle the standards of 
interest. As a consequence the step 8 and 9 are excluded in the test scenario. The excluded 
transactions are marked with italic text/grey in the list above. 
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Figure 1 Illustration of transactions in the use case 

To be able to specify and test what information to exchange and share and the functionality required 
for managing data, there is a need for describing the business, the process, the roles involved, the 
subsets of information involved, the standards used for exchange and the way information needs to 
be processed. 
  
The main sources for testing the standards are as follows: 

● First, the standards specifications 
● Second, the Business use cases (as indicated above) and defined in appendix 3. The 

use cases describe the scope of the process, the roles and the interactions between 
the roles. By means of these descriptions, the events of information exchange are 
positioned in the process. 

● Third, the Test Scenarios as defined in appendix 4. For the Business use cases test steps 
are defined that make up a test scenario described in a table. Each row represents a 
test step and is, as far as possible, linked to an event of information exchange 
(transaction) and specifies the datasets (and their format) that shall be used. 

  
Based on the above a common approach for specifying tests is used and described in appendix 4 
Explanation of Test Scenario description. 
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2.2 STANDARDS TESTED 

 

This paragraph describes which part of the Alignment standards that was tested, and consequently 
what’s not tested. 

The implementation of the project aims to verify the following standards: 

● Ifc 4x1, Ifc Alignment version 1.05 and parts of version 1.1 
● OGC InfraGML 1.0, Part 3 – Alignments - Encoding Standard 

Ifc 4x1, Ifc Alignment 

Geodetic reference systems; 

● IfcProjectedCRS 
● IfcMapConversion 

 
Alignment  using; 

● IfcAlignment 
 

Represented as; 

● IfcAlignmentCurve 
 

with a combinations of;  

● IfcAlignment2DHorizontal 
○ IfcLineSegment2D 

IfcCircularArcSegment2D 
○ IfcTransitionCurveSegment2D CLOTHOID. 

and 
● IfcAlignment2DVertical 

○ IfcAlignment2DVerSegLine 
○ IfcAlignment2DVerSegCircularArc 

or as an 

● IfcGeometricCurveSet 
 

OGC InfraGML 1.0 

The InfraGML encoding standard defines requirements, grouped into Requirements 
Classes, for applications which read and write information about infrastructure facilities 
and the land on which they are constructed, including the surveying necessary for the 
setting out and as-built recording of these facilities and land interests.  This test has focused on 
verifying Part 3 – Alignments - Encoding Standard 
https://portal.opengeospatial.org/files/?artifact_id=75120 
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2.3 TEST CASES 

 

This section consist of a short description of the test cases and each of the transactions involved. The 
complete test cases are described in Appendix 4.  

 
Figure 2 An illustration of a test case 

Test scenario Swedish Transport Administration (STA) Road 

The test scenario is based on data related to an ongoing project in Sweden, Bypass Stockholm. Note: 
Content in datasets might not reflect the current status of the project. 
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Figure 3 Overview Stockholm by pass (unknown source) 
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Figure 4 Detail over the actual part “Kungens kurva” where we have a very limited set of test data. 

The test scenario is based on the use case as described in the Appendix 3. A selection has been made 
in the transactions and their corresponding actors and roles. This selection has been performed on the 
basis of the following: 

 transactions T6, T7, T8 and T9 are omitted and thereby the actors and roles associated with 
these transactions 

 transactions that involve the Road Authority Project management are not supported by any 
system in the test 

 the transactions tests both IFC Alignment and InfraGML as well as transformations between 
the standards 

 some formats and standards, not subject for testing, are exposed in steps that constitute the 
realization of a transactions in the business use case. These formats are mostly used in 
transactions that involve export or import of data from/to Swedish Transport Administration 
Asset Information System. 

The internal representation of alignments stored in Swedish Transport Administration Asset 
Management System Network Model is features related to the road network by linear referencing (see 
Figure 5 Principles for representation of alignment and other features by linear referencing). There is 
therefore a need for transformations to/from the internal representation and the standards. This is 
done in several steps. 
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2.4 TEST DATA FILES 

 

This section lists the data files and briefly describe what the test data files are made up of. The test 
data sets are enclosed in Appendix 5.  

Files used as input and reference for the  tests 
Filename: T000AA11 FS TM.xml 
LandXML http://www.landxml.org/ 
This LandXML file contains a designed  alignment for  the main road. This file is created as part of the 
ongoing project in the test case area. 
 
Filename: T11AAA11 TM.xml 
LandXML http://www.landxml.org/ 
This LandXML file contains a designed  alignment for  one ramp. This file is created as part of the 
ongoing project in the test case area. 
 
Filename: MainRoad_as_is_designed_1.1.ifc 
This file is  an export from TUM Open Infra. It is the result from an import of  the main road LandXML 
file and then a direct export to an IFC file. 
 
Filename: Ramp_new_designed_1.1.ifc 
This file is  an export from TUM Open Infra. It is the result from an import of  the ramp LandXML file 
and then a direct export to an IFC file. 
 

Files created and directly used  in the tests 

Filename: export_9405_20171020_144634.gpkg 
OGC Geopackage http://www.opengeospatial.org/standards/geopackage 

Figur 1  Figure 5 Principles for representation of alignment and other features by linear referencing 

http://www.landxml.org/
http://www.landxml.org/
http://www.opengeospatial.org/standards/geopackage
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This Geopackage file contains a geometric representation of the “as_is” road network for the test 
case area.  
 
Filename: Existing Road net.ifc 
This IFC file contains a 2D geometric representation of the “as_is” road network for the test case 
area. The content is the same as in the Geopackage file. 
 
Filename: T000AA11 FS TM-NP.ifc 
This file is an export from Trimble Novapoint. This IFC file contains the designed alignment for the 
main road. The content  is equivalent to the content of the LandXML file from the ongoing project. 
 
Filename: T11AAA11 TM-NP.ifc 
This file is an export from Trimble Novapoint. This IFC file contains the designed alignment for the 
main road. The content  is equivalent to the content of the LandXML file from the ongoing project. 
 
Filename: Designed 4 ANDA Two alignments - Segmented.gpkg 
OGC Geopackage http://www.opengeospatial.org/standards/geopackage 
 
This Geopackage file contains a representation of the “as_designed” main road. It is the result of an 
import of T000AA11 FS TM-NP.ifc into Novapoint. The alignment curve in that file is then splitted so 
that each  segment appears as an object that can be managed as an asset (or feature) in ANDA. 
 
Filename: T000AA11 FS TM.gml.xml 
InfraGML http://www.opengeospatial.org/standards/infragml 
 
This file is an export from Trimble Novapoint. This InfraGML file contains the designed alignment for 
the main road. The content  is equivalent to the content of the LandXML file from the ongoing 
project. 
 
Filenames: 
InfraGMLdemo171028.shp  
InfraGMLdemo171028.dbf  
InfraGMLdemo171028.prj  
InfraGMLdemo171028.shx 
 
ESRI Shape file 
https://www.esri.com/library/whitepapers/pdfs/shapefile.pdf 
 
This file is the result of an export from FME based on the content of an import of the InfraGML file 
T000AA11 FS TM.gml.xm 
 

 

 

 

 

http://www.opengeospatial.org/standards/geopackage
http://www.opengeospatial.org/standards/infragml
https://www.esri.com/library/whitepapers/pdfs/shapefile.pdf
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2.5 TEST RESULTS 

 

A brief summary of the test results is presented below: 

T1. Export of existing road network (“as-is”) 

TNE was used to export the existing road network from the National Road Network register in the 
Asset Managament System (ANDA). The roadnet network was exported in OpenTNF format 
(www.opentnf.org) implemented in OGC Geopackage (www.geopackage.org).  

The OpenTNF specification has borrowed model concepts and terms from the Generic network 
model in “INSPIRE Generic Conceptual Model, Version 3.1” and “INSPIRE Data Specification on 
Transport Networks”.   

In the OpenTNF file the existing road network is represented according to INSPIRE as Nodes, Links 
and Link Sequences . Geometries for linear network elements are defined for LinkSequeces and are 
stored as OGC Geopackage Geometries. 

Novapoint was used to import the existing road network in Geopackage/OpenTNF-format and 
convert it to IFC Alignment 3D entities and export as IFC. 

T2. Import “as is” data to designer 
Novapoint was used to import the existing road network, main road and ramp from the IFC-files, 
each file in a separate import task. 
Main road and ramp alignments were imported without problems. Horizontal and vertical data for 
the aligments was included in the imported objects. 
Existing road network was in 2D and was imported without problems and could probably be used for 
illustration purposes in plan views. 

T3. Design and export data 
Alignment design tasks was created to facilitate design changes while keeping the import objects 
intact. Both horizontal and vertical data for the aligment was easily carried over into the Line 
construction tool where it could be edited. 
A simple road model was created with the ramp alignment as reference line. 

Novapoint was used to export the alignments in the Alignment design tasks of the main road and 
ramp. 

T4. Update the Asset Management System 

The alignments for the designed road and the ramp in IFC was imported to Novapoint. In Novapoint 
the designed alignment was used to update the national road network model.  Linear network 
elements (Links and Link Sequences) with geometries was created and the alignment data was 
converted to " features"  with linear references to the updated network. The definition for these 
features used in the test was defined in an object type library that is stored in the OpenTNF file. 

The updated network model and associated “features” was converted OpenTNF using existing 
functions in Novapoint and then the ANDA registers was updated using existing import services in 
TNE. 

T5. InfraGML test with FME (Sweco/Safe Software) 
FME was used to visualise and validate an InfraGML file exported from Trimble Novapoint.  
The InfraGML file contains a designed main road alignment, with lines, arcs and transition curves 
(clothoids). 
FME does not yet support reading or writing the InfraGML format. Therefore the test was carried out 

http://www.opentnf.org/
http://www.geopackage.org/
http://inspire.ec.europa.eu/featureconcept/Node
http://inspire.ec.europa.eu/featureconcept/Link
http://inspire.ec.europa.eu/featureconcept/Link
http://inspire.ec.europa.eu/featureconcept/LinkSequence
http://www.geopackage.org/spec
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with a customized demo workspace developed by Safe Software.  The workspace reads the InfraGML 
file, handles lines, arcs and clothoids and writes output to other formats, for example the PDF and 
Shape formats. 
The workspace was used with the file "T000AA11 FS.gml". Output was visualised on a map to verify 
that objects were translated and positioned correctly, with a positive result.  
The result was part of this projects presentation  at the "International Standards Summit London 
2017". 
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PART 3. IMPLEMENTATION 

 

3.1 SYSTEMS 

 

This part of the report focuses on the implementation of the standard in software and consists of short 
descriptions of the tested systems and the implementation experience. The implementation 
experience are focused on the software related issues. This Part is aimed at software vendors and 
developers and focused on software specific experiences. 

3.1.1 Trimble Novapoint 

Trimble Novapoint is the design toolset in Trimbles extensive BIM solution for infrastructure projects 
– allowing civil engineers to effectively design all aspects of modern roads, railways, tunnels, bridges, 
water and sewer. 

With Trimble Novapoint you can build a complex model of the infrastructure most efficiently – 
including 3D terrain surfaces, 3D sub-surface layers, and 3D structures such as buildings, bridges, road 
signs, cables, vegetation, etc. Intuitive and highly effective functionality makes it possible to view the 
model in plan, sections and 3D. 

Trimble Novapoint uses a cloud-based BIM server and collaboration solution called Trimble Quadri, 
enabling all infrastructure disciplines to share a central project model – facilitating tight teamwork 
between planners, designers, contractors and project owner. Quadri is the key to reaching BIM 
Maturity Level 3, including support for open formats like LandXML, GML and IFC. 

Quadri provides a standardized, multi-discipline and concurrent work environment. Using Trimble 
Novapoint Base, the project members share model tasks, objects and files in a standardized way, hence 
substantially increasing productivity and quality. The shared model is based on the ISO 19100 set of 
standards (incl. GML), providing an open sustainable model delivery – easily adaptable to contractual 
terms and national industry requirements. Quadri is designed to handle large and complex 
geographical models, taking advantage of intelligent objects with advanced 3D geometries and 
properties. Such as 2D/3D surfaces, point clouds, volumes, constructed lines, etc. Being cloud-based 
the Quadri BIM model is secure and accessible from anywhere – at any time. 

 

System requirements  

http://help.novapoint.com/doku.php?id=en:np:miscellaneous:system_requirements:system_requirements_novapoint
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Figure 6 - Trimble Novapoint 

 

For the import and export of IFC 4x1 files Trimble Novapoint utilize two  libraries. IFC Engine DLL 
from RDF Inc. for writing IFC files and Trimble’s own IFC plugin for reading. The latter is the same as 
used in Tekla BIMsight. 
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Trimble Solutions ImportSDK, IFC plugin 
The ImportSDK is a software component to provide drawable geometry and attribute data from 
several file formats. The supported file formats include important open formats and numerous 
proprietary formats. The geometry is shown as reference geometry and the attributes can be 
inquired from the objects. This component is widely used in software products provided by the 
Trimble companies. 

 

IFC Engine DLL from RDF Inc 

The IFC Engine DLL is a STEP Toolbox with ability to generate 3D geometry for popular versions of the 
IFC schema. The component is able to load, edit and create Step Physical Files (as well as the XML 
notation) and their schema's via its own object database. This includes all currently available IFC 
versions. For IFC 2x3 files and also for IFC 4 the geometry is generated.  
(Source: http://www.ifcbrowser.com) 

 

3.1.2 TNE from Triona 

Transport Network Engine (TNE) is a software platform that manages information about transport 

networks and network related features such as infrastructure assets, characteristics, regulations, and 

usage. The platform are used to collect, customize, share and use information in different contexts 

through the whole life cycle. 

TNE is a flexible, configurable and open software platform built to secure the data integrity  and data 

quality.  The architecture is designed to make it simple to integrate TNE with different kinds of business 

solutions and applications. The platform includes functions and tools to process data and create input 

data to e.g.  network analysis and asset management. There are also services for data validation, data 

storage and different kinds of data analysis. 

TNE is built on open standards from Open Geospatial Consortium (OGC), ISO/TC 211, and INSPIRE. The 

platform conforms to OGC GeoPackage (www.geopackage.org), OpenTNF (www.opentnf.org) and 

RailTopoModel (www.railtopomodel.org).  The model in TNE is capable of handling: 

● Transport network topology with 3D-geometry, temporal validity, and linear reference 

systems (primary and secondary). 

● Features (objects) with attributes, temporal validity, geographical and/or linear positions. 

● Object type libraries (data catalogues) with definitions of types, value domains, and valid 

values. 

● Metadata about transaction updates, permissions, and subscriptions etc. 

Authorized users can dynamically add or remove data types in the object type library when the need 

arises. This provides an opportunity for the customers to dynamically configure its own object type 

libraries with the content and business rules according to the businesses’ actual information needs. 

For more information on Transport Network Engine (TNE) see tne.triona.se/en/ 

 

 

 

http://www.ifcbrowser.com/
http://www.geopackage.org/
http://www.opentnf.org/
http://www.railtopomodel.org/
http://tne.triona.se/en
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3.1.3 FME from Safe Software  

FME (Feature Manipulation Engine), by Safe Software in Canada, is a platform that streamlines the 
translation of spatial data between geometric, digital formats and databases. 
It's an ETL tool, (Extract Transform Load), that can move data between 350+ formats and 
applications. Data quality is preserved throughout the conversion process. 
FME provides native support for location data, including the complexity of GIS, CAD, and BIM, with a 
library of over 5,000 coordinate systems. 
It includes 475+ data transformers, tools that perform powerful data manipulation tasks and gives 
control over what data looks like and how it's structured. It's also possible to develop customized 
transformer tools. 
FME workflows are reusable and can be set up to automatically run whenever new data is received, 
or scheduled to run at any time interval. 
It can handle large volumes of complex, real-time data.  
 
Key features of the FME include: 
- Spatial data migration among multiple sites.  
- Consolidation of data from diverse sources.  
- Distribution of data to multiple users.  
- Transformation of data between programs from diverse vendors.  
- Data transfer to and from Web sites.  
- Developer tools.  
- Coordinate conversion support. 
 
The FME Engine can be deployed in three different ways: 
 
- FME Desktop:  

FME Desktop is the author tool where workflows are created. 
FME Desktop lets the user work with all data in one central spot.  
It reads input data from hundreds of sources and can output to hundreds more.  
Workflows created can be deployed on an enterprise level with FME Server and FME Cloud 
  
- FME Server:  
FME Server provides enterprise-level access to FME's capabilities. 

Workflows are designed in FME Desktop and then published to FME Server. 

With FME Server workspace can be scheduled the to automatically run at any time interval, turn it 
into a self-serve process for others to run whenever they want, or have workspace always running in 
real-time. 
FME server powers the flow of data across the enterprise, from simple cloud services to complex 
legacy systems.  
FME Server includes a REST API and supports common protocols such as email, SMS, WebSockets, 
JMS, and more. This all in addition to native support for hundreds of file formats and applications. 
FME Server is hosted on premises. If more scalability and flexibility is needed, workflows can be 
migrated to FME Cloud. 
    
- FMECloud:  
FME Cloud is the hosted version of FME Server.  
Some main features are: 
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 - No hardware is required 
 - Unlimited Engines 
 - Configurable REST API 
 - Highly Scalable 
 - Notifications and Mobile Support 

 

3.2 IMPLEMENTATION FORTE 

 

“There was some problems with the provided algorithms - but overall it got resolved quite nicely through few 
emails. Juha Laukala”  - Trimble Solutions OY, Finland 

As a summary from the implementation of both Ifc Alignment and the equivalent part of InfraGML, 
we can say that we have shown that it is possible to make an implementation in our systems and as 
shown below, the transmission is free of data loss. 

 
Figure 7 Picture from http://www.buildingsmart-tech.org/ifc/IFC4x1/final/html/figures/examples/ex-horizontal-
alignment.png based on offical example data 
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Figure 8 Same example data as above read into Trimble Novapoint. 

 
Figure 9 Alignment presented in Trimble Novapoint 
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Figure 10 Same alignment presented in FME after import of InfraGML file from Trimble Novapoint 

FME does not yet support reading or writing the InfraGML format. For this project, Sweco and Safe 
Software created a customized demo workspace to read an InfraGML file and write output to PDF 
and Shape format. The target milestone for supporting InfraGML is set to 2018, but most likely not in 
the 2018.0 release. 
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Figure 11 Same alignment  presented in TUM Open Infra Platform (OIP)  after import of IFC 4X1 file from Trimble 
Novapoint  Screen dump provided by Štefan Markič, Technische Universität München after fixing a bug in OIP. 

 

List the experienced implementation benefits, by answering the question: what went well?  

From a TNE point of view it worked very well to transfer the existing national road net in the OpenTNF 
format from TNE to Novapoint client with existing services.  

It also worked great to create an object type library (data catalogue) with the alignment types needed 
for this test using existing model mechanisms and tools.  

It also worked well to update the national road network in the ANDA register with the created network 
elements and the associated “features” using existing import services in TNE. 

 

 

3.3 IMPLEMENTATION ISSUES 

 

This section describes issues that the Deployment team faced in implementing the standard. While 
Part 2 focused on the standard specific issues, this part of the report focus on software related 
issues. The section continues by describe how the issues were addressed and if any still remain 
unresolved.  
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InfraGML 

Issues related to access to the standard  

The OGC InfraGML standard was approved June 2nd 2017 and published August 16th 2017 at 
http://www.opengeospatial.org/standards/infragml.  
 
The test group knew all content in this standard before the official publication since a number of 
people in the test group participated in the OGC SWG (Standard Working Group) that prepared the 
standard. The late publication of the standard, compared to the schedule of the test project, had 
little or no impact on the progress of this pilot. 
 
However, the official XML-schemas were not available on http://schemas.opengis.net/infragml/ 
before a while after the publication date. Because of that, it was necessary to operate with local 
copies of the XML-schemas during parts of the implementation phase.  XSD files located on different 
disks and directories with references from inside different test data sets were the root cause of 
multiple error situations during the testing of the implementation. This probably slightly increased 
our required effort to complete the implementation.  
 
Issues related to examples provided with the standard  

During the implementation phase, the development team studied the examples in the standard and 
some of them were found to contain deviations from the specification in the standard.  
 
The alignment in one of the railway examples use a radius value and not 1/r for curvature as the 
standard specify. 
 
In this part: 
<lia:transitionSegment gml:id="ahs4"> 
<lia:referenceLocation> 
<gml:location>6525902.264203765 192157.7974792793</gml:location> 
<gml:refDirection/> 
<gml:inDimension>2</gml:inDimension> 
<gml:outDimension>2</gml:outDimension> 
</lia:referenceLocation> 
<lia:length uom="m">106.0</lia:length> 
<lia:startCurvature>INF</lia:startCurvature> 
<lia:endCurvature>833</lia:endCurvature> 
<lia:transitionType>clothoid</lia:transitionType> 
</lia:transitionSegment> 
  
this line:  
<lia:endCurvature>833</lia:endCurvature> 
 
should be changed to: 
<lia:endCurvature>0.00120048</lia:endCurvature> 
 
There is also some issues related to the values used for uom n some of the examples. 
<gml:startAngle uom="d">1</gml:startAngle> 
<gml:endAngle uom="d">1</gml:endAngle> 
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According http://unitsofmeasure.org/ucum.html  is "d"  the symbol for day. Startangel symbol for 
uom should have been "deg" 
 
Both “meter” and “m” is used, but only “m” should have been used.  
<lia:startHeight uom="meter">50</lia:startHeight> 
<lifrw:gauge uom="m">1.5</lifrw:gauge> 
 
 
None of these issues is critical, as all examples are informative and only attempts to demonstrate the 
use of the standard.  Nevertheless, correct examples will ease and minimize the effort to implement 
the standard in software and thereby increase the use of the standard. 
 

Issues related to the specifications in the standard  

One issue that occurred when exchanging a transition curve between Novapoint and FME was; which 
coordinate values should be specified for a clothoid? 

 

InfraGML specifies this in 7.2.2.2 Transition Curve 

 
Figure 12 InfraGML specifies this in Transition Curve 

“referenceLocation: an affine mapping of type gml:AffinePlacementType that places 
the spiral into the coordinate reference system of this curve. The spiral start point 
is the origin in the placement coordinates, and the initial direction is along the 
positive x axis.” 

 
Our first interpretation of “The spiral start point” was to interpret this as the coordinate at the 
beginning of the transition curve segment. Based on that a matrix for the transformation between 
geometric construction space and geographical space could be set up.  
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After studying the text in ISO 19107:2003, 6.4.21 we agreed that this was not the correct 
interpretation.  
 
A placement takes a standard geometric construction and places it in geographic space. It defines a 
transformation from a constructive parameter space to the co-ordinate space of the co-ordinate 
reference system being used. Parameter spaces in formulae in this International Standard are given 
as (u, v) in 2D and(u, v, w) in 3D. Co-ordinate reference systems positions are given in formulae, in this 
International Standard, by either (x, y) in 2D, or (x, y, z) in 3D.  Affine placements are defined by linear 
transformations from parameter space to the target co-ordiante space. 2-dimensional Cartesian 
parameter space,(u,v) transforms into 3-dimensional co- ordinate reference systems,(x,y,z) by using 
an affine transformation,(u,v)->(x,y,z) which is defined : x ux vx x0 u y = uy vy + y0 v x uz vz z0 Then, 
given this equation, the location element of the AffinePlacement is the direct position (x0, y0, z0), 
which is the target position of the origin in (u, v). 
The two reference directions (ux, uy, uz) and (vx, vy, vz) are the target directions of the unit vectors at 
the origin in (u, v). 
  
We believe that what InfraGML refer to as “The spiral start point” is the geographical coordinates 
that are congruent with the origin in the construction space for the Cornu's spiral. 

This interpretation result in the following: 

● For clothoids starting as a straight line (curvature = INF) and transferring into a circular arc 
curve, the origin of the Cornu's spiral will be congruent with the starting point of the clothoid 
curve segment.  

● For clothoids starting as some circular arc curve and ending as a straight line (curvature = 
INF), origin of the Cornu's spiral will be congruent with the endpoint of the clothoid curve 
segment. 

● However, for clothoid curve segment starting with a radius and ending with another radius, 
the congruent point for the origin of the Cornu's spiral will be located on the side of the 
alignment that the clothoid curve segment is a part. 
 

 

IFC 4x1 Alignment 

Issues related to access to the standard  

Please remove old documentation or at the very least mark it as obsolete. Alignment 1.0 etc documentation can be 
found with google search instead of the up to date information - really misleading. 
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Figure 13 Example of message on outdated versions of document 

It would have been great if one on bSI's web pages got a similar message as when one gets into outdated w3c pages 

Issues related to examples  

http://www.buildingsmart-tech.org/ifc/IFC4x1/final/html/annex/annex-e/horizontal-alignment.ifc 
 

The text below briefly explains the ambiguities we see in the alignment example related to 
coordinate reference system. 
The line below specifies the coordinate reference system used for the coordinates in the example file 
#17=IFCPROJECTEDCRS('EPSG:31467','EPSG:31467 - DHDN / 3-Degree Gauss-Krueger Zone 
3','EPSG:31467',$,'Gauss-Krueger','3',#18); 
Name, Description, Geodetic datum, Vertical datum, MapProjection, Mapzone, Mapunit 
The value for name is given as 'EPSG:31467'. However, the standard have a note saying, “The name 
shall be taken from the list recognized by the European Petroleum Survey Group EPSG.”  
According http://www.epsg-registry.org/ the for name for EPSG code 31467 is ‘DHDN / 3-degree 
Gauss-Kruger zone 3’.  

With some experience of using the EPSG-registry, we assume that it is EPSG code that is intended to 
be used to identify CRS, not EPSG name. Unless our assumption is incorrect, the text in the standard 
should clarify this and the examples should also be updated. 

In the example a value for geodetic datum is given as 'EPSG:31467'. Unfortunately, there is no such 
geodetic datum defined in EPSG-registry. The geodetic datum for DHDN / 3-degree Gauss-Kruger 
zone 3 is EPSG::6314, Deutsches Hauptdreiecksnetz. In fact, given an EPSG-code for a CRS then the 
geodetic datum for that CRS can easily be picked up from the EPSG-registry  
How the content of an IFC file should be placed on the globe has long been a weak point in 
buildingSMART's specifications. 

Through 2016 and 2017, a Model setup project has been implemented that appears to lead to a 
significant improvement of this part of buildingSMART's specifications. The sample files at 
http://www.buildingsmart-tech.org/ifc/IFC4x1/final/html/annex/annex-e/horizontal-alignment.ifc 
should take the results from the Model setup project as quickly as possible. 
 

 

http://www.buildingsmart-tech.org/ifc/IFC4x1/final/html/annex/annex-e/horizontal-alignment.ifc
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Issues related to the specification 

The main problem still is the transition curve types that don't have examples or even algorithms that 
could be implemented as code with reasonable amount of work. 
http://www.buildingsmart-
tech.org/ifc/IFC4x1/final/html/schema/ifcgeometryresource/lexical/ifctransitioncurvetype.htm 

In addition to test data associated with our test project, we have looked at sample data 
posted on Google drive shared with other Alignment deployment pilots. One of the 
examples there contains a transition curve segment, which is a reverse transition curve.  

We were not fully aware that the Alignment 1.1 specification opens up to handle this as one 
single segment before we tried to import the example, and had to see that our application 
failed. Version 1.0, where only clothoid were supported, did not allow reverse transition 
curves as one single segment, but suggested that these should be transferred as two 
individual segments. 

Is it necessary to have support for reverse transition curves as one single segment in the 
exchange standard? And is this support rely thought-through? 

Even the the entity defintion at http://www.buildingsmart-
tech.org/ifc/IFC4x1/final/html/schema/ifcgeometryresource/lexical/ifctransitioncurvesegme
nt2d.htm doesn’t cover this kind of transition curves.  

IfcTransitionCurveSegment2D is a curve that transitions between a straight line and a 
circular arc (or the reverse). 

Not directly comparable, but similar situation, with asymmetric parabola in the vertical 
curve. It was concluded that although many applications handle this as one segment, one 
decided that the exchange standard should handle this as two individual segments. 

InfraGML does not support curve segments with different curvature at start and end, and 
the compatibility between bSI's Alignment and OGC's alignment becomes worse with this. 
 

 

 

   

http://www.buildingsmart-tech.org/ifc/IFC4x1/final/html/schema/ifcgeometryresource/lexical/ifctransitioncurvetype.htm
http://www.buildingsmart-tech.org/ifc/IFC4x1/final/html/schema/ifcgeometryresource/lexical/ifctransitioncurvetype.htm
http://www.buildingsmart-tech.org/ifc/IFC4x1/final/html/schema/ifcgeometryresource/lexical/ifctransitioncurvesegment2d.htm
http://www.buildingsmart-tech.org/ifc/IFC4x1/final/html/schema/ifcgeometryresource/lexical/ifctransitioncurvesegment2d.htm
http://www.buildingsmart-tech.org/ifc/IFC4x1/final/html/schema/ifcgeometryresource/lexical/ifctransitioncurvesegment2d.htm
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PART 4. APPENDICES 

 

LIST OF APPENDICES 

APPENDIX 1: REGISTRATION FORM 

APPENDIX 2: PILOT PROJECT PLAN 

APPENDIX 3: USE CASES  

APPENDIX 4: TEST CASES 

APPENDIX 5: TEST DATA FILES 

 

 


