
© 2016 Autodesk © 2016 Autodesk Join the conversation #AU2016 

TR21354  BIM Success for InterCity Railway 

Setting the Standard for Model-Based Delivery 

Kristin Lysebo 
BIM manager, InterCity-project  

Norwegian Railway Infrastructure  Managers (JBV) 



© 2016 Autodesk © 2016 Autodesk 

At the end of this class, you will be able to: 

 Learn why the mandate for model-based project delivery is changing the 

future of railway projects in the Nordics 

 Learn the necessary requirements for effective BIM-model-based 

delivery mandated by the governmental agency in charge of the project 

 Understand the benefits of moving away from traditional delivery to 

model-based delivery 

 Witness a successful project from the eyes of a stakeholder, and see 

how you would use this in your business 

 

 

Key learning objectives 
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Background and 

organization 
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Background for the InterCity-project 

 The InterCity strategy  
 270 kilometers double track railway 

 22 new or changed station areas 

 Concept study completed 2012  
 Success criteria are: centrally located 

stations and development of surrounding 

areas, comprehensive service upgrades, 

much shorter journey times,  frequent 

services, high punctuality levels, 

predictability  

 Investment costs: Approximately € 12.5 

billion  

 The InterCity-project in Norway and population in major cities 
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Norwegian Railway 

Infrastructure 

Managers (JBV) 

Organization map 

(until December 31th 2016) 
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BIM strategy and handbook 

 BIM strategy 
 Planned approved this year (hopefully) 

 All projects as 3D and models before drawings 

 Handbook 
 States formats but not programs 

 Defines types of models and content of each 

model 

 Objects as volume object and stake out data 

 Conflict control between disciplines 

 All disciplines modelled in 3D 

 Contractors build from models and updates to 

as-built models 

 

Handbook digital planning for Railway projects 
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Workflow model based projects 
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The InterCity-project 
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InterCity-project organization 
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Our motivation for 3D 

 Better control and quality  - more cost 

effective projects 

 Better focus on information for the existing 

situation  

 Sharing data and knowledge with 

everyone  

 Inter discipline problems and challenges  

 Competence in JBV - be a leading 

organization for standardizing model 

based project and work flow in 

infrastructure projects  

 Illustration Jernbaneverket. 
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3D models in InterCity-project 

 All subprojects designed in 3D from 

the earliest plan phase to the 

completed built projects 

 BIM manual for the project 

 Discipline models and coordinated 

model is adapted to the necessary 

detail level for each plan phase  

 Seamlessly from one plan phase to 

the next while enriching and updating 

the detail levels  
 
 

Example of presentation model 

Example of coordinated model 
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Reference group 

 We have created a discipline reference 

group for BIM  

 participants from all the subprojects 

 work to include all necessary specification 

and details we need to include models in 

all aspects of the project 

 details as layer names, file names, 

software to use 

 level of detail for disciplines and plan 

phase 

 check lists quality control for models  

 new disciplines and themes in models 
Example of railway details in a presentation model 
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New base models 
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BIM manual for InterCity-project 

 All details needed  

 Supplied with news themes and 

details  

 The manual includes details 

regarding:  

 Codes for each subproject  

 File names, types of models and 

definition of models used 

 Layer names for base models and 

discipline models 

 Standardized code list for layer 

names and stake out data 

 Coordinate reference system  

 

 

 Level of detail for base models for 

each plan level 

 Level of detail for discipline models 

for each plan level 

 Descriptions and specifications for 

new models like environment, RAMS 

and so on 

 Specifying which discipline model to 

produce for each plan level 

 Defining the number of drawings for 

each discipline and plan level 

 How to create and credit films and 

other presentations 

 Delivery format for each discipline in 

regard to models and design tools 
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Base models 

 Terrain surface 

 Subsurface layers 

 Constructions 

 Water and sewer 

 Cables 

 Other existing objects 

 Administrative information 

 Existing tracks 

 Themes 

 

 We define the level of detail for each base 

model based on the plan phase 
Illustration: Jernbaneverket 

Example of base model 
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Discipline models 

 Track alignment 

 Superstructure / Sub structure 

 Tele communication / signals 

 Catenary design / common electrical 

 Land acquisition 

 Constructions / Tunnels / Tunnel geology 

 Water and sewer / Road 

 Landscape 

 Measures geology, geotechnics and 

hydrology / Geo constructions 

 RAMS / SHA / Plan /Architecture / Hub 

 Noise 

 
Illustration: Jernbaneverket 

Example of discipline models in a coordinated model  
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Models and drawings 

Table of 

drawings in 

regard to plan 

phase 

 

Next process is 

to challenge 

drawings as 

maintenance 

documentation 
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The main focus so far 

 Get all disciplines to deliver in 3D 

 The models is a tool used to give 

everyone involved a complete overview  

 All members of the project team 

 All external stakeholders 

 No loss of data from one plan phase to the 

next  

 Standardized and unified models for a 

discipline across all subprojects  

 Efficiency in reducing the number of 

drawings  - faster design process, less 

errors and better inter discipline design  
 

Photo: Anne Mette Storvik, Jernbaneverket 



© 2016 Autodesk © 2016 Autodesk 

New discipline models 

The RAMS process 
(Reliability, Availability, 

Maintainability, Safety) 

 

Log of action points in Excel 

Standardized symbols connected 

to status 

 

Newest discipline model is 

SHA (Safety, Health and Work 

environment) 
Action points in Excel with 

Standard symbol that is easy 

to understand. Colors defined 

by status 
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What are the next models? 

 Land acquisition 

 Noise 

 Construction completion 

 

 Quality control 

 Time estimates (4D) 

Example from a coordineted model 
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Our experiences so far 

 
 Challenge for some subprojects 

and disciplines to deliver base 

models as early as wished  

 All disciplines now delivers, also 

new none technical disciplines  

 Continued focus on principle that 

all models should at all times show 

the status of the project 

 A project manager can at all times 

open a coordinated model and see 

the status of each discipline  

 This has gotten better, but still 

needs focus   

 Some disciplines now deliver 

design in an earlier plan level that 

before 

 One example is sight to signals  

 Agreeing on level of detail for each 

discipline for each plan phase is a 

challenge 

 Getting everyone to use models 

(project managers, discipline 

leaders and so on) 

 Using models in every meeting 

both internal and external 
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Advantages with models 

 Communication 

 Specially in meeting with external 

stake holders 

 Gives us a better inter discipline 

concept 

 Increased focus on base models 

and base information for design 

 Reducing the numbers of drawings 

produced 

 JBV demands all data on both 

delivery format and original formats 

-  to use models as basis for tender 

documents and cost estimates 

 

 The work on models in early plan 

phases will give us an direct cost 

effect in the building phase in 

conflict control, stake out data and 

building with machine control 

 JBV is very clear in our demands – 

this gives a positive feed back and  

pushed both the consultants and 

us in building competence and 

experience.  
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Effects of model based 

project 
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 The overall goal is better control, higher quality and fewer inter discipline 

conflicts 

 Overall goal is zero conflicts during the construction phase 

 Modelled based projects will reduce the number of errors and missing 

information/ objects in the design basis. This will make it faster to build the 

project and reduce the cost 

 Greater focus on the quality and detail of the information and objects in the 

base models, and specifically the sub surface models can reduce the 

number of unforeseen change orders during the building phase 

 Avoiding outdated drawings by building directly from the models  

 Building with iPads and machine control – not drawings 

 

 

Positive effects with model based projects 
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Cost effects  

 The road administration (Vegdirektoratet) 

ran a survey a few years ago where they 

measured the number and size of change 

orders on drawing based projects and 

model based projects.  

 They found a average reduction on 11% 

from drawing based to model based 

projects. 

 JBV has reason to believe we will find a 

similar trend on our projects  

 

Tradisjonell is drawing based projects and modell is model based 

projects 
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Cost reduction in InterCity so far 

 Level of details for all subprojects  

 Same level for detail for all project in 

same plan level 

 Evaluate number of necessary drawings 

 We produce just the drawings we need   

 We control the delivery of project based 

data for each discipline.  

 We have all the data in our technical 

archive when we transfer the project to 

the development departments in JBV or if 

we should wish to select a different 

consultant  
 Illustration: Jernbaneverket 
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 Our competence department is planning to make a basic course for 3D/BIM. 

This course will be available to everyone in JBV. The InterCity-project is 

working with them to decide on the program and find the best qualified 

lecturers  

 

 It is important that JBV work to share information and experience between 

departments and project. This work has already started, but need even more 

focus in the coming years  

 

 Some consultants and contractors also need to build up more knowledge 

and experience in working with model based projects. One way JBV can 

contribute is with clear and concise contracts 

 

 

 

Competence 
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Other processes in JBV 

Illustration: Jernbaneverket 

New station building in the city of Moss 



Illustration: Jernbaneverket 

Based on a figure in British Government BIM Strategy 

On the track to full BIM 
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 JBV has for the last four years had 

a research and development 

program for software design.  

 Design tools for Catenary design, 

Cable canals and Signals  

 Export functions from as-built 

discipline models more directly to 

our maintenance database   

 Developing a maintenance database 

for track alignment. This database 

will be connected to the main 

maintenance database.  

 

 

 

 

 

3D research and development projects in JBV 
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Integrated concurrent engineering 

 Integrated concurrent engineering is 

defined as work sessions where complex 

inter discipline cases need to be solved. 

The work session need to be well planned, 

well defined and all involved must  

 The major goal for a work session is to 

solve the problem, and make all necessary 

decisions during the work session 

 4 year project using four subprojects as 

test cases for creating a standard adapted 

to infrastructure project reducing project 

calendar time by 50% 
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 This is a new initiative that started in the end of 2015, and includes 

the BIM managers for road and railway public authorities in the four 

Nordic countries (Denmark, Sweden, Finland and Norway). It is an 

informal forum, we meet 2-3 times a year and our goal is to 

coordinate and help each other in all tasks regarding BIM.  

 Contracts 

 Open formats 

 Education and competence 

 Standardization and so on  

 

 

Nordic BIM collaboration 
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Challenges ahead 

Illustration: Jernbaneverket 

Common road and railway project. Completed in 2015 



© 2016 Autodesk © 2016 Autodesk 

What will JBV work on the next years? 

The next 1-3 years:  

 Approved BIM strategy for JBV 

 More disciplines in models 

 Standardized properties / 

attributes for all railway project 

 Better functionality in all 

software based on our input 

 Open format for Railway 

 Building competence for every 

level in JBV 

 Common handbook for both 

road and rail in Norway 
 

 

After that:  

 Direct transfer from models to 

maintenance database (our first 

project is completed in 2024) 

 Complete 4D 

 Open standard for all 

infrastructure in Norway 

 +++++ 
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What would we have done different? 

 Even more focus on base models and 

information, specifically sub surface layers 

and themes 

 Building even more competence in all 

levels – training for everyone! 

 Even clearer demand on the use of 

models in every meeting and for project 

managers, discipline leaders and so on 

 

Illustration: Jernbaneverket 

Base model Hamar  
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Information about InterCity 

Web adress 

www.jernbaneverket.no/intercity  

  

Follow us on Facebook 

Jernbaneverket: InterCity 

 

For more information about BIM in the InterCity-project contact:  
Kristin Lysebo, BIM manager InterCity-project Jernbaneverket 

E-mail: kristin.lysebo@jbv.no 

mailto:kristin.lysebo@jbv.no
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Questions? 

 

Thank you for your time and attention 
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