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Yngve Kvinnesland

Yngve is an engineer with passion for BIM and 

digitalization. In the last years his focus has been on 

improving workflows and deliveries in Swecos largest 

landbased project, the Bergen Lightrail project. Improving 

the project with automation processes has been a big part 

of his work.

Antonio is a Senior Solution Architect with Autodesk Global 

Consulting Delivery. Antonio focuses on helping enterprise 

customers transforming their business strategy into deployable 

technical solutions using Autodesk technology.

Antonio is an Autodesk Forge specialist having started using, 

promoting and teaching it for almost 4 years now.
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About the speakers



14500
Employees

$1.21B
Net sales

#1
On the European market

70
Countries of operation



Autodesk Consulting

Innovate more 
quickly

Accelerate 
adoption

Realize strategic 
goals

Manage change 
with minimal risk

Our experts provide business solutions to help you achieve 

strategic goals and gain a competitive advantage from technology

Business Solutions = People + Process + Technology



Bergen City Light rail stage 4

PROJECT OVERVIEW

• 9 km extension to existing line

• 8 stops - first underground stop in Bergen

• 2 lightrail tunnels 1,5 km + 3 km

• Worlds longest bicycle tunnel – 3 km

• Urban development

• x km of new/upgraded roads, bicycle paths and walkways

• Total cost of project 800 mill. € ~ 960 mill. $

• Ambitious client – model based design and delivery
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Bergen City Light rail stage 4

ORGANIZATION

• Largest project for Sweco Norway of all time

• Project lead in Bergen, Norway

• 550 project members

• 20 different offices

• Cross border workflow – 5 countries

• 18 subcontractors in the design phase
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SMaRT

Sweco Model and Review Tool

BIM

Project 
management

Issue
management





Demo video

https://youtu.be/S78W0GTU_a0

https://youtu.be/S78W0GTU_a0


SMaRT - Highlights

2016

• March/April 2016 –
Requirements review, 
Feasibility study, 
architecture and 
planning

• September 2016 -
POC presented 
together with their 
customer the Bergen 
Municipality

2017

• Early 2017 - First Pilot

• June 2017 - started in 
production - for the 
Bergen Light Rail 
project

• Further enhancements 
and fixes

• Start to be tested in 
other Infrastructure 
Projects within Sweco

2018

• Consistently used in 
production with other 
major projects (e.g. E6 
highway)

• Continued to deliver 
releases with further 
functional 
enhancements and 
fixes

2019

• Integration with BIM 
360 Docs

• Code / maintenance 
handover to Sweco



High Level Solution Architecture



JIRA - details

• Issue Management Engine

• REST API

o Create, Edit, Get Issues …

• JIRA Project Configuration

o Camera viewpoint

o 3d Model Id

o Section Planes

o Label position

o User Roles

o Workflows

o JIRA Components -> Engineering Discipline

o JIRA Sprints > Design Reviews



SMaRT Web Application - details

• Backend

o NodeJS app. server

• Frontend

o Autodesk Forge Viewer

▪ First version: 2.9

▪ Now stable at: 6.3.5

o Viewer Extension – Typescript (Javascript)

o SVG for showing the labels and the XYZ cords.



SMaRT Navisworks Addin - details

• C# Navisworks Addin

• REST Sharp

• NW API::RenderPlugin – drawing custom visuals

o Draw Issue Labels

o Draw XYZ coords

• NW API::InputPlugin – for user interaction

o Placement of Issue

o Positioning of XYZ coords



3D Models

• Support NWD models

• Project Models Database

o Maintains relations between JIRA projects and 

models

o Maintains Model file versions (Phase I)

• Storage

o Phase I – Models in Sweco LAN (Forge OSS)

o Phase II – Models in BIM 360
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Workflows Kanban boards Dashboards

JIRA – issue management

Issue types

Meeting minutes / 

Safety logs

TimelineReleases



Issue types
• Customize to organization

• Issue types for AEC

• Customize to each project



Workflows
• Define steps for issues

• Customize to each project

• Customize to issue type



Kanban boards
• Drag and drop workflow

• Custom filters

• Quick filters



Dashboards
• Quick and easy overview

• Highly customizable

• Value for project managers



Releases
• Phase deliveries

• Progress monitoring

• Quick overview



Meeting minutes
• Automated export

• Customized templates

• JIRA – single source of truth



Safety logs
• Automated export

• Customized templates

• JIRA – single source of truth



Timeline
• Project planning

• Visual plan (last planner)

• VDC workflows



Project automation

REVIT EXPORTS/IMPORTS

• Input to Revit – Autocad script

• Export from Revit – RTV tools

- IFC, 2D DWG, 3D DWG, NWC

SMART

• Batch upload new versions

• Daily updated

• 10103+ uploads since project start

NAVISWORKS FEDERATED MODELS

• Navisworks batch utility

• Added functionality with Powershell scripts

CLIENT FILE SERVER

• Automated uploads from ProjectWise til client file server

• Checks for new revisions daily

• Ensures updated models and drawings to the contractor

• Developed by the client
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Revit export

Revit import

Client file server

One delivery folder

Federated model

Automation - hours saved/month

880 hours/month



Large model viewer – not so large?
Problems with big and complex files in the web viewer



BCF export/import Addin for more software

Improve web viewer Integration with ERP

Future upgrades
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