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IMMEDIATE COLLABORATION

SEQUENTIAL FILE BASED COORDINATED FILES INTEGRATED OBJECTS
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WHERE ARE WE NOW WHERE ARE WE HEADING

2D Drawings 3D Models 3D Collaboration model 3D integrated information model

Single discipline
Manual & CAD
Discipline approach

Single discipline
Limited intelligence
Discipline approach

Multi discipline
VR-Visualization
Project approach
Collaborative work flow

Multi discipline, object oriented 
Multi phase
Web-Server based
Life cycle approach
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No.138 Modellgrunnlag
- Requirement for  ordering, designing and delivering 

models with correct quality 
- Formalize the 3D model deliverance and exchange
- Easier and better quality control and geometry check 

between domains 
- Better quality on the  calculation base material, for the 

contractors calculation process 
- Requirements  for the as-built data (model quality)
- High quality as-built information models  delivered to 

Road data Bank for maintenance

New Road Department Manual:  No.138 Modellgrunnlag
Requirement for basic data, models and data exchange

Guidelines from Road administration to use: 
Collaboration model

Collaboration model:
A collection of DTM, sub-

surface models and all 
domain models within the 
same model. All data should 
have their correct 3D 
geometry and could be used 
directly to produce stake out 
data. This model should also 
be used to run clash 
detections.

Format: It should be possible 
to view the collaboration 
model in a free viewer, where 
you could move around in 3D



For infrastructure projects, the quality of the digital terrain model is 
important for the quality of all the other designed objects. Therefor the 
new guidelines from the Norwegian Road administration, sett new and 
better quality requirement to the digital terrain model.

Often laser scanning is used to create a good model.
The model is required to be delivered as a LandXML surface.

Guidelines from Road administration to use: 
Collaboration model

All domains  have to create their design in 3D, to contribute to the common 
interdisciplinary  model

The 3D-modell should be a digital description of the existing, planned and built objects 
along the new road site. The model should contain the objects geometry, by using 
geometry elements like surface, lines, points and solids.

The models could be supplemented with standard 3D volume object from object libraries, 
if such exists, or else it should be modeled with it’s outer bounds, to assure correct 
clash control analyses.

Guidelines from Road administration to use: 
Collaboration model



The 3D model from plan/design should be enriched with accepted 
changes, done on site, either geometry changes, type of products, 
placement of objects etc.

=>The «As-built» model, should mainly be based on plan/design data.

Guidelines from Road administration to use: 
Collaboration model

• One should be able to export the models to 
LandXML or pick the necessary stake out data 
from the models
– There should exist reference point, lines etc

for all volume objects

Guidelines from Road administration to use: 
Collaboration model



For the road designer team to work efficiently with the collaboration model, 
there has to be a set off  ”model deliverance guidelines” that assure everyone 
in the team, using the same set of rules when they produce their models.

Then the process of putting all the domain data models together in a common 
model, is easy and efficient.

Guidelines from Road administration to use: 
Collaboration model

What are the biggest change working with 3D 
collaboration models?
1. Formalizing the model deliverance on the Road Department projects
2. 3D interdisciplinary models for all projects gives collaboration between all 

domains 
3. Integrated and not sequential planning and design
4. Dynamic update of all domain models within the collaboration model
5. Experience increased chance to find the optimized solutions quicker, by being 

able to work in parallel with all domains at the same time
6. Shorter planning and design phase
7. Easier to communicate with all authorities that are set to come with a statement
8. Reuse of model data. Data is created only once



“How 4% was saved of construction cost” -
CASE study:

• RV 150 Ring 3, Ulven – Sinsen (Owner: 
Road Department, Contractor : Veidekke

• E6 - Nordre avlastningsveg (Owner: Road 
Department, Contractor :Skanska)

• 31774 Gjønnes stasjon (Owner: KTP as , 
Contractor: Veidekke)

• Bjørvika, Dronning Eufemias Gate (Owner: 
Road Department, Contractor :Skanska)

The Road Department calculated that the average cost per change/conflict 
(all types), on E03 parcel contract in this project was 55.000 NOK (6880 €)
 Traditional Unit price contract
 No collaboration model for design data 
 About 250 out of a total of 600 change/conflict on the project, where 

caused by design conflict between domains.
 Gave the project an additional cost of NOK 13,75 mill. 

CASE  - RV 150 Ring 3, Ulven – Sinsen
E03 contract,  no collaboration model



CASE  - RV 150 Ring 3, Ulven – Sinsen
E22 contract, collaboration model was delivered to contractor => Almost zero design conflicts

Marienborgtunnel

 Part of a master plan, in order to reduce city 
traffic.

 Design and build, contract: 283 mill NOK
 Time of construction: April 2008 – April 2010
 Project design: Dr. Ing Aas-Jakobsen AS

 Vianova, NGI, Elplan, Asplan-Viak

 1,3 km tunnel, 700 m main road
 Both tunnel and road
 Complex infrastructure, especially 

underground
 Start excavating 01.07.2008

E6 - Nordre avlastningsveg, Trondheim
Use of 3D collaboration model



E6 - Nordre avlastningsveg, Trondheim
Use of 3D collaboration model

 The collaboration model also 
included all, known, existing 
infrastructure under ground. 

 In complex city project this is of 
great help.

 We also used the models to 
communicate with the 
municipality, regarding changed 
plans for the water and sewer 
system

E6 - Nordre avlastningsveg, Trondheim
Use of 3D collaboration model



Skanska’s experience:
Experience from the project
1. We detect conflicts before production start
2. Avoiding solutions "on the fly“ (Use the model to optimizing both technically and 

economically Solutions')
3. Visual control in 3D (Several 2D-drawings seemed ok until seen in VR-model)
4. Great tool telling participants what to build (discussions etc..)
5. Can be used to get accept for new solutions (example:G/S- culvert)
6. Coordinating - before start up!
7. Common rules and understanding is important for dataflow
8. Important to focus on method, not on limitations in the software ....
9. Active participants pushes the development

E6 - Nordre avlastningsveg, Trondheim
Use of 3D collaboration model

Gjønnes Subway Station, Photo: Emma Tøndel Nypan

31774 Gjønnes subway station



31774 Gjønnes station

31774 Gjønnes station - SWOT-analyze from Veidekke, 
regarding construction, 100% based on 3D collaboration models:

Strengths
• Get a good overview of the project, helps the daily planning
• It is a good way to spot potential conflicts
• Leads to a higher quality on the design data

Weaknesses
• Requires heavy computers and new competence
• Makes us even more dependent of the stake out engineers 
• Have to find new ways to follow up and check the site, because of the lack of paper 

drawings

Opportunities
• Planning the construction of the project, already in the tender-phase
• Competence in using the models, could give us a competitive edge
• With more complete models, that contains information on objects, status, revision, 

project phase etc., more of the work processes could be moved over to the model
Threats

• More vulnerable with less paper and all in computers.
• Lack of experience and competence 
• Competitors that handle the change better than our organisation



New city center street between Oslo 
Central station and the sea front

- Haakon Vs gate , 500m long, 34 m wide

- Dr Eufemias gate, 750 m long, 43 m wide

Contract: 586 mill NOK  

Construction period: 2011-2015

Piling: 1100 piles (concrete/steel) 42000 m

Concrete: 25000 m²

Owner: 

Consulting company:

Bjørvika, Dr Eufemias gate
3D collaboration models as tender
documents

Bjørvika, Dr Eufemias gate , 
3D collaboration models as tender documents



Collaboration model: ViaNova/Aas-J  &  NPRA 

2D of Existing cables in the 
construction area



3D of new AND existing construction under ground, from 
the collaboration model

How to save more? 
Contractors experiences from using the models:

During production:
 Export to Machine guidance
 Export all stake out data
 Documentation
 Volume calculation
 Information of what to build
 Animations/visualizations

Potential new areas to use it:
 4D-planning
 Virtual Construction – to plan the production
 SAFETY BIM – HMS-planning
 Logistic on site, storage etc.
 maintenance



How to save more
Moving more of the work procedures in to the models
Formal check and «stamping» of models
Acceptance procedures for models
Acceptance procedures on object level
Versioning of changes in the model
Marking out changes in the model (versioning) 
Status on models and objects in the models

Since the model is the 
contractual document, all level 
of  a project need access in 
new ways:
• Form workers
• Project manager
• Volume calculators
• Logistic planners
• Progress planer

The tool to access the model 
should reflect the users  work 
operation towards the model

How to save more
Model access for everyone



Collaboration-model, Gjønnes Subway Station Planners: Aas Jakobsen & Vianova PT      Owner: KTP AS

First priority – Share and reuse the models
Don’t let formats hold you back from moving forward

Main road into Oslo city     Photo: Trine Mortensen, Vianova

New investments on roads within the
Nordics, in 2011 was aprox. 3,8 billion €
If we help saving 4%-6%, it is 150 – 230 Million  €


