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The integration of Building Information Modeling into the rail project is a worldwide trend. The advantages of this integration are many: elimination of collision risks, optimization of design, collaboration between trades, cost reduction, ... The technology of Building Information modeling is booming. More and more countries are introducing regulations to integrate BIM into new infrastructure projects. But this remains a tool designed initially for buildings, circumscribed geographically. Railway infrastructure projects are generally linear and extend over a line, with bifurcations. We have previously presented a literature review on the integration of BIM in railway projects. We will examine in this paper the development of software and tools to integrate libraries, standards and constraints particular linear projects in the rail. We will also study a particular case to check the advanced hypotheses and check a specific software. The objective is to verify the collaboration on the graphic model of several specialties and to check the possibility of introducing project management tools such as planning, costing, maintenance recommendations, standards, ... We will conclude with recommendations for successful integration of BIM into railway projects.

Introduction

Governments and project managers around the world are moving towards the integration of BIM modeling into large infrastructure projects [START_REF] Salman | Building Information Modeling (BIM): Trends, Benefits, Risks, and Challenges for the AEC Industry[END_REF][START_REF] Bensalah | Optimization of Cost of a Tram through the Integration of BIM: A Theoretical Analysis[END_REF][START_REF] Bensalah | Integrating BIM in railway projects Review & perspectives for Morocco and MENA[END_REF].

The main purpose of using BIM By Government railway agencies like INFRABEL (manager of the Belgian railway infrastructure) is "to improve design integration, internal communication of the project team and collision detection to avoid reworking during the execution of the project and minimize delays on the site". These improvements translate into higher quality projects delivered on time and on budget. In this implementation, "the focus is particularly on the use of BIM for integrating designs from different technical disciplines for large railway infrastructure projects" [START_REF] Nuttens | Using Bim Models For The Design Of Large Rail Infrastructure Projects: Key Factors For A Successful Implementation[END_REF].

In a first paragraph, we will review the experiences of integrating BIM into railway projects, with examples of projects in Belgium, France, the United Kingdom, Sweden and Norway. We will try to draw the conclusions of these implementations in terms of difficulties, keys to success and organization.

In a second paragraph, we will deal with the different constraints (software, standards, legislation ...) imposed on the integration of BIM to the railway and will comment on an experiment we are conducting: a rail project of Colas Rail Morocco for the ONCF (Railway Network Manager in Morocco). Our experience will be to study a 20kv / 3kv electrical substation of the ONCF network built by Colas Rail Morocco. It will be used the architecture, structure and electrical modules of the modeling software of the 3D model, then it will be studied the possibility of moving to the fourth dimension 4D (planning, adding time) and the fifth dimension (cost, incorporating the quantities). Finally, we will draw conclusions about the practical implementation of Building Information Modeling for a railway project. From these conclusions, we will draw the tracks of future research by defining the problematic relating to the development of an implementation methodology to integrate the BIM in railway projects.

Integrating BIM into railway projects: Revue of experiences

In 2011 the UK GCS [Government Construction Strategy] called for a paradigm shift in the procurement and delivery of construction projects based on a whole-life 'built environment' approach" [START_REF] Smith | Building information modelling moving Crossrail, UK, forward[END_REF]. In Belgium, INFRABEL defines "main goal of using BIM is to improve design integration, internal project team communication and clash detection to avoid rework during execution of the project and to minimize delays on site" [START_REF] Nuttens | Using Bim Models For The Design Of Large Rail Infrastructure Projects: Key Factors For A Successful Implementation[END_REF]. The INFRABEL experience, according to the paper "Using Bim Models for the Design of Large Rail Infrastructure Projects: Key Factors for Successful Implementation" [START_REF] Nuttens | Using Bim Models For The Design Of Large Rail Infrastructure Projects: Key Factors For A Successful Implementation[END_REF], the key factors are of an organizational nature, such as clear communication of the BIM vision to all colleagues of the company. In addition, during the implementation of BIM, all communications, manuals, training courses and workflows should remain "tailor made", focusing on the target audience. Key users can be useful to have an effective and seamless link between all user groups and the BIM support unit. Guiding the management of change and taking into account the specificity of the company is crucial when setting up the BIM. "There are some initiatives going on especially among the public project owners, however there are no regulations in relation to BIM in Sweden. The biggest project owner in Sweden, Swedish Transportation Administration, issued a BIM-strategy in 2013 with the aim to include BIM for all new investment projects from June 2015" [START_REF] Davies | BIM in Europe: Innovation Networks in the Construction Sectors of Sweden, France and the UK[END_REF]. According to the same source, engineering companies in Sweden have pioneered the adoption of BIM. Engineering companies were open to new technologies and understood the benefits of BIM and the opportunities to develop services since 2007. All major design firms have begun to develop the use of BIM and its capabilities.

In 2013, "BIM France" (association of architects and engineers) later followed by the French government, public customers and professional organizations decided to actively support the development of BIM in France. In 2014, the Ministry of Housing and Construction declared that the use of BIM will be mandatory in public markets from 2017 [START_REF] Davies | BIM in Europe: Innovation Networks in the Construction Sectors of Sweden, France and the UK[END_REF]. "Believing that BIM will permanently transform the practices of its sector in the coming years, Bouygues Immobilier has decided to accelerate its inte-gration. At the end of 2016, François BERTIÈRE, his CEO, definitely committed the group to this path by signing the "Central BIM Policy". In this document, the proponent describes very precisely its vision of BIM and how it will generalize it, internally, by 2020. The document that establishes a common language and highlights the importance of collaboration also includes sustainable development and highlights the contractual issues to be taken into account. The goal is ambitious because it is "to ensure the design and production of all works under integrated BIM (the highest level of BIM) by 2020"" [START_REF]Bouygues Immobilier accélère dans le BIM[END_REF]. "The Norwegian National Rail Administration´s holistic approach to 3D and BIM design in the large InterCity project around Oslo spurs innovation and major benefits throughout the design and construction phase" [START_REF]Sets the standard for BIM in railway projects[END_REF]. "Based on very good experiences with the use of 3D models in our recent joint rail and road project E6-Dovrebanen together with the Road Administration, it was decided to use model-based design for all disciplines also in the planning of the new double-track Inter-City stretches. We are therefore using our new "Manual for digital planning" in the InterCity project and we have also prepared a special contract document for the project, which all consultants must comply with" said Kristin Lysebo, from a Norwegian engineering firm.

We have seen in this chapter the different phases of maturity of the integration of BIM in railway projects in several European countries. The general trend is towards the generalization of this integration between 2020 and 2030 for all railway projects. IFC stands for Industry Foundation Classes. The IFC format defines the universal structure of the database. In fact, IFC is a standard for exchanging data between software. IFC can describe objects (walls, windows, spaces, poles, ...) and their relationships [START_REF] Prasad Nepal | Deriving construction features from an IFC model[END_REF].

 The XP P07-150 Product Description Standard

The standard XP P07-150, carried by the standardization committee PPBIM (The standardization committee PPBIM was established in 2012 by the AFNOR (French Association of Standardization) on the initiative of the AIMCC (Association of the industrial products of construction) and Mediaconstuct .. It is first published as an experimental standard in France in December 2014. It consists in defining a standardized management method for a property dictionary of building products.

The PPBIM standard specifies how property and property groups should be established by users and experts in a dictionary. In the context of BIM, these property groups will be linked to BIM objects. Also, she wants to determine how the content of this common dictionary would be applied to other dictionaries. The main purpose of the standard is to verify the information, which should be exchanged among the actors in the construction process. What becomes necessary with the digital revolution in the construction industry and the implementation of BIM best practices is the reliability of shared information [START_REF] Prasad Nepal | Deriving construction features from an IFC model[END_REF].

5th EUROPEAN CONFERENCE JOIN-TRANS 2018 Joining and Construction of Railway Vehicles IIW Associated Event May 16 -17, 2018 -Halle (Saale), Germany

 IDM for Information Delivery Manual

It is a standard repository of business processes that integrates the customer requirements model. It is necessary to have a common methodology on "how project data is created, shared and enriched over time". Finally, we are talking about the degree of maturity of the data, the technical specifications, or the needs according to the requirements of the deliverable.

b. BIM Charter

The decision to integrate BIM into a railway project is an expression of an initiative and a desire that will enable all project partners and service providers to develop their skills in this area. It is therefore a matter of co-building together, under the impetus of the building owner and in a logic of dialogue with all the stakeholders that are notably the engineering, the architects and the works companies, a structured approach, formalized with concrete and pragmatic objectives that lay the foundations for the future standards of this field of excellence. Wishing everyone's support for a flawless collaboration in the service of this collective ambition and rupture for the future, the project owner wishes to offer all the contributors of the realization of the project, the opportunity to participate in this approach of global dimension. For the client, the BIM is a means and not an end in itself. It is a great lever to master the technical complexity and the multitude of information, and actors. It is therefore a powerful vector for managing, controlling and understanding the complexity of a transport infrastructure as important as the projects studied. This process will facilitate maintenance operations, secure operation and potential cost optimization [START_REF] Amdal | BIM Execution, Custom Attribution, and a Private Cloud: The Bergen Light Rail Project[END_REF].

In this context, it is essential that the client implements, shares and makes live a BIM charter. This charter, in addition to situating the project, makes it possible to respond to the constraints (by indicating the standards to follow), to define the limits of responsibilities and ownership of each stakeholder and to show the purpose of the integration of the BIM.

c. Case study

In this chapter, we will study the modeling of an ONCF (railway network manager in Morocco) electric substation, carried out by the Colas Rail Maroc teams, according to the BIM process. The objective is to determine the key stages, the difficulties, the advantages and the tracks for a better taking into account of the BIM in the rail projects [START_REF] Bensalah | BIM INTEGRATION TO RAIL-WAY PROJECTS -CASE STUDY[END_REF].

Context of the collaboration : ONCF, manager of the rail network in Morocco, has an ambitious investment program. It plans, for example, to build 1500 km of highspeed rail lines by 2035, 360 km of which will be delivered in 2018 and COLAS RAIL MAROC has contributed by realizing turnkey (design and realization) the way, the catenary and basic works. From 2014 to 2018, ONCF also entrusted Colas Rail with the construction and renovation of approximately 40 substations throughout its network. Scope ranged from design (civil engineering, building, structural steel, supply and wiring of electrical equipment, testing and commissioning).

There was no contractual obligation to integrate the BIM into this project. Colas Rail, following the recommendations of the group (Colas / Bouygues) and in a proactive approach has, in the framework of R & D, the modeling of an electrical substation following the BIM process. Methodology To implement BIM integration, we followed the following methodology:  The design and execution studies having been realized, the 3D modeling was made on the basis of existing 2D plans.  A BIM training was organized at the entire design office (different disciplines).  Information meetings were held to share the objectives of the experiment.  The 3D model was realized by Revit software, Architecture module. The structure and VRD modules were then used to design the civil engineering, the metal structure, the electrical equipment and the various links.  The client was not involved in the process. The final result was presented to him.

The main recommendations from the synthesis meetings for the above experience are:  Integration of the BIM should begin as early as the sketch phase.  Support for the BIM process must involve all players: equipment suppliers, subcontractors, different design units, purchasing departments, elementary project managers, etc.  A scope definition must clearly define the property boundaries of the different models in the database.  The project must refer to basic standards.  The project must use software tools that allow maximum portability and interchangeability,  The implementation should be supported by the highest hierarchies in order to guarantee the adhesion of all.  An investment is to be made to build object libraries and blocks specific to railway disciplines.

Application : ONCF / COLAS RAIL BIM Charter

At the end of our experiment, we converged on the following model of BIM chart that we propose to our client: a. Digital mockup of the site: A model of the site should be very useful given to allow the visualization of the project in its environment. This model of the site will be developed by an experienced surveyor [START_REF] Kurwi | Integrating BIM and GIS in railway projects: A critical review[END_REF]  The good definition of the uses of BIM.  Strong involvement of the owner's management in the area of modifications  Internal organization following the integration of the BIM.  Need to define the heritage data structure requirements for the client to be translated into the BIM process.  Setting up the necessary means, like all the actors involved in a BIM approach, to allow training and good ownership of BIM tools by its agents.

f. Applications  Working on a unique 3D model will allow design teams from different disciplines to work together and better. The usual round trips and incomprehensions between disciplines will give way to more effective collaboration.  Studies on the BIM model took longer if it required redrawing everything, including topographic acquisition. The advantage of integrating BIM in the sketching phase shows its relevance.  One of the difficulties generally encountered is to redesign mechanical and electrical equipment. Not all equipment providers are on BIM logic. Hence the interest of integration when defining contractual obligations.  In the absence of local standards, railway standards or object libraries, it was necessary to draw everything.  The BIM integration speed differs from discipline to another. While architectural and structural aspects were more likely to adopt the approach, other disciplines have encountered problems, especially related to interfaces with other dedicated software. In a strategic agreement, software must be approved by ONCF.  Objects must be drawn in such a way as to take these dimensions into account, but also the planning and budget dimensions. 

Conclusion

As part of our research project, this paper specifically addresses the constraints and development of the normative framework. We have seen the different standards in force in software. We previously examined the issues related to the implementation of BIM in a railway project.

There is no normative approach to integration today.

In our case study, we explored the difficulties encountered and proposed a model chart at the end of our experiment. This work done so far for the successful integration of BIM into railway projects has led us to explore the following areas of research:

Analysis and proposal of a standard model of BIM contract (including the BIM charter, standards to be followed, relations between stakeholders, ...). Statistical studies of success factors and major constraints in the integration of BIM in the railway sector.
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  Constraint for integrating BIM in large linear railway projects a. Development of standards for software  IFC, a file to ISO 16739 :

Figure Fig. 1 :

 1 Figure Fig.1: Acquisition of topographic data and environment of the site. Figure Fig.2: Object modeling and integration in the graphic model. Figure Fig.3: Graphic model of an annex building -architect's plan. Figure Fig.4: Structure calculation model in the graphic model -reinforced concrete plan.
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 1 Fig.1: Acquisition of topographic data of the site.

Fig. 2 :

 2 Fig.2: Object modeling and integration in the graphic model of the substation.

Fig. 3 :

 3 Fig.3: Graphic model of an annex building -architect's plan.

Fig. 4 :

 4 Fig.4: Structure calculation model in the graphic modelreinforced concrete plan.