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Background

The buildingSMART P6 IFC Alignment Project has achieved to provide the fundamental support to exchange
standardized alignment information between the stakeholders during the project lifecycle, from its inceptions to
completion and asset management. It has been accepted as buildingSMART Final Standard with buildingSMART
in July 2015. The results are now publicly available:

= http://www.buildingsmart-tech.org/infrastructure/projects/alignment

The IFC Alignment 1.0 is the first official extension on top of the international standard IFC4 (IS016739). It will
be integrated with the upcoming work on IfcBridge, IfcRoad and IfcRail extensions and is part of the next major
IFC Release for Infrastructure. As an official and self-containing IFC4 Extension, the IFC Alignment schema is a
valid basis for software implementation and data exchange.

The IFC Alignment 1.0 now enables the exchange of alignment information, the ability to link to alignments and
to use the alignment for future tasks, such as positioning and linear referencing, and the archiving of such
information in an open, standardized way. In order to achieve these outcomes, the buildingSMART P6 IFC
Alignment Project had to build the foundations for a successful standardization work, set up an international
expert panel, create a strong collaboration with OGC, and follow, as a first project, the new and stringent
buildingSMART standardization scheme.

During the execution of the project, the project team addressed some additional requirements to extend the
alignment information, but could not be included into the project work while still maintaining tight control on
the initial scope.

The prototypical software implementation work showed very promising results. However, commercial software
providers, while being members of the expert panel and contributing to the project results, have not started to
include IFC Alignment into their standard export and import interfaces. The next step, keeping the final goal to
provide standardized alignment information to the stakeholders in infrastructure projects in mind, is to continue
with full software implementation and testing.

Objectives

The objectives of this extension proposal to enhance the capabilities of the IFC Schema extension for alignment
include the following items identified during the IFC Alignment 1.0 project period:

= Ability to define alignments being parallel to a “master” alignment including the constraints (offsets)
= Full support for linear referencing with positioning information required for 3D elements (orientation)

= Consideration of rail-specific spirals in addition to clothoid

The second item of the project plan is the support of the deployment of IFC Alignment 1.0 results:

= Support software companies and beta customers that participate in the IFC Alignment deployment project

In addition, the following is recognized:

= Initial integration with preliminary results from IFC Road and IFC Bridge extensions to ensure proper use
(super elevation, cross sections), this item depends on the readiness of the IfcBridge, IfcRoad and IfcRail
teams. Based on the current state of the IfcBridge, and the IfcRoad / IfcRail project proposals, such an early
proposal to integrate the Alignment package with the preliminary IfcBridge, IfcRoad and IfcRail work, is
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feasible and should be approached. A direct connection to the Korean and Chinese project teams will be
established.

The project plan addresses all of the above objectives. It will utilizes the foundation laid by the P6 IFC Alignment
1.0 project, reusing previous work on process maps, use cases, and conceptual modeling. The plan expects to use
the existing development environment, the software prototypes, and the established expert panel which would
accelerating the project schedule and guarantees a short track project. As a technical requirement, the IFC
Alignment 1.1 shall be upward compatible to the IFC Alignment 1.0.

Achievements

The project plan states the following main achievements in order to fulfil the objectives the IFC Alignment 1.1
extension project:

= A clear definition of the extended scope

= An extended process map and use case definition if and where needed

= An extended conceptual model developed in continuous collaboration with the land & infra group of 0OGC
= An extension of the IFC Alignment schema, including EXPRESS and XSD schemas and mvdXML definition
= A facilitated discussion with the IfcBridge, IfcRoad and IfcRail teams on use of alignment for their work

= Enhancements of the current prototype viewers to support the extended IFC Alignment definitions

= Support and guidance to the participants of the IFC Alignment Deployment project

= Facilitation of the expert panel and close collaboration with the Infrastructure Room steering committee

= Continued collaboration with the OGC land & infra group (DWG/SWG) in infrastructure developments

Project execution

The IFC Alignment 1.1 extension project works according to the buildingSMART International standards
program (see Figure 1). The Infrastructure Room (see recommendations from the buildingSMART 2015 Spring
Standard Summit) has already identified the needs. The project plan states the need and completes the initiation
phase depending on the confirmation by the Steering Committee of the Infrastructure Room and the stakeholder
of the project. The work defined within the project plan covers the solution development phase.
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The buildingSMART Model Support Group (MSG) should carry out the project with support from external
experts invited to join the project team. They comprise the project team. The project team leader will be
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The project will be executed under the governance of the buildingSMART InfraRoom (see Figure 2). The main
groups involved in the IFC Alignment 1.1 project are:

= The InfraRoom Project Steering Committee with the Stakeholders, Members of the InfraRoom Steering
Committee and the appointed Project Coordinator

= The Project Team with the appointed Project Team Leader

= The Expert Panel comprising domain and software experts.

The following recommendations are made for persons to be invited or appointed within these groups:

= InfraRoom Project Steering Committee — Mikael Malmkvist (Trafikverket), Benno Koehorst (Rijkswaterstaat)
and Henk Schaap as Project Coordinator,

= Project Team - Thomas Liebich (MSG) as Project Team Leader, Tim Chipman (MSG), André Borrmann, and
Julian Amann (TUM), Mathieu Marache (CSTB depending on in-kind V-Con support), Lars Wikstréom
(Trafikverket) and Paul Scarponcini, (OGC, depending on in-kind OGC support),

= Expert Panel (same experts, that participated in the Alignment 1.0 project with additional invitations to rail
track experts) and inviting the participants of the various IFC Alignment deployment projects;

Work plan and deliverables

The work plan structures the IFC Alignment 1.1 extension project into the following work packages:

WP1 - Scope definition and initialization

Task: Define the scope and initiate the project with buildingSMART Standards Committee and the
InfraRoom Project Steering Committee

Deliverables:  Finalized project plan, resource tables and set-up the project reporting according to governance

Milestones: M1

WP 2 - Conceptual model and IFC Schema Extension

Task: Update the existing P6 requirement analysis documents to reflect the extended scope
(including, if needed, an update of the process map and the exchange requirements)

Enhance the conceptual model in collaboration with OGC to include parallel alignments, linear
referencing and positioning and rail specific spirals

Define the IFC Schema extension to reflect the additional scope based on the conceptual model
Deliverables:  IFC Alignment Requirement Analysis 1.1 document

IFC Alignment conceptual model 1.1 (UML Diagram and documentation)

IFC Alignment 1.1 schema, as publishable document with EXPRESS and XML Schema Definitions
Milestones: Draft - M2

Final - M4

WP 3 - Software demonstrator

Task: Enhance the existing tools to read and write IFC Alignment data to include the added scope.
Create unit test cases for the IFC documentation and for later use by software developers for
validation
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Deliverables:

Milestones:
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Extension of the Open Infra Platform OIP, developed by TU Munich for export
Extension of EveBIM, developed by CSTB for import (depending on V-Con resources)
M3

WP 4 - Facilitate expert panel and OGC cooperation

Task:

Deliverables:

Milestones:

Facilitate the expert panels (both for clients / domain experts and for software experts). The
project plan foresees three web meetings.

Continue the strong collaboration with OGC and particularly with the Land & Infra group. The
Project Team Leader should attend the OGC land & infra SWG/DWG technical meetings

Facilitate the exchange with the IfcBridge, IfcRoad and IfcRail teams and define an early schema
architecture to utilize the IFC Alignment 1.1 outcome for these projects

Three Export Panel Web Meetings,

Two OGC land & infra SWG/DWG technical meeting participations

Three meetings with the IfcBridge, IfcRoad and IfcRail project teams (one each)
M3, M4, M5

WP 5 - Support for deployment

Task:

Deliverables:

Milestones:

Support the IFC Alignment deployment project participants (software developer and users),
offer three web meetings and support for questions within an agreed time budget.

Three Deployment Project Web Meetings, help desk (within committed resource limits)

M2, M4, M6

WP 6 - Project Management

Task:

Deliverables:

Milestones:

Manage the technical work of the alignment extension project, Report to the buildingSMART
standards committee and the Infrastructure Room Project Steering Committee. Handle the
submission of the I[FC Alignment 1.1 to the Standards Committee up to the final standard status

Submissions for draft, candidate and final standard to buildingSMART SCE, Project reporting

continuous

Work effort and Cost breakdown

The total effort of the project is 5 %4 PM of work. 4 PM for the alignment extension (3 PM paid and 1 PM in-kind
contributions) and 1 % PM for the support of the Alignment deployment project.
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Project Plan Manage Develop In-kind Total
Work packages d d d

WP 1 Scope definition and initialization 3,0 3,0

WP 2  Conceptual model and IFC Schema Extension 20,0 10,0 30,0

WP 3  Software demonstrator 15,0 10,0 25,0

WP 4  Facilitate expert panel and OGC cooperation 3,0 12,0 5,0 20,0

WP5  Support for deployment project 4,0 20,0 24,0

WP 6  Project Management 8,0 8,0
person days 18,0 67,0 25,0 110,0

20 person months (20 d/mo) 0,90 3,35 1,25 5,50

Costs €/day 800,00 € 700,00 € - €

Travel attending two OGC meetings 3.700,00 € - € - € 3.700,00 €
Sum 18.100,00 €  46.900,00 € - £ 65.000,00 €

Figure 3: Work and cost break down

The cost breakdown shown in Figure 3 includes the expectation that the organizations offering in-kind resources
do cover the work efforts for the nominated personnel. The cost breakdown does not include the overhead for
buildingSMART that needs to be added on top.

In particular, the following in-kind contributions are built into the project plan:
= 5 days of work by Lars Wikstrom (Trafikverket)

= 10 days of work by CSTB or the V-Con project (Mathieu Marache)

= 10 days of work by OGC (Paul Scarponcini)

Schedule

Due to the nature of being a small project with well-defined boundaries and an existing infrastructure
(InfraRoom Project Steering Committee, Project Expert Panel, and Project Team), the project is carried out as a
fast-track project.

= Initialization in Sep 2015 by InfraRoom Project Steering Committee

= Mobilization of resources, final plan and resource allocation in September

= Starting work with first expert panel by October 2015 (using bSI summit)

= Reaching the candidate buildingSMART standard level by December 2015.

= Reaching the final buildingSMART standard level by March 2015 (using bSI summit for roll-out)

= Support the Alignment deployment projects for one year, to end in August 2016

Figure 4 shows the project schedule.
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Figure 4: Proposed project schedule
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