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Cloud: The Bergen Light Rail Project
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Class summary

Bergen’s Light-Rail Project Building Information Modeling (BIM) strategy was shaped by strict demands: 300-plus professional
stakeholders, lots of tunnels, heavy storm events, traffic, and tracks running down the middle of Norway’s second-largest city.
The unique execution plan created for this project was customized from a mix of private and government guides. The resulting
plan included model specifications, level of development (LOD) progressions, quality assurance criteria, and collaboration
policies. The project capitalized on iConstruct, FME, and A360 cloud-based collaboration service to automatically create and
compose the federated/collaboration model. A powerful set of custom information was added to objects at this collaboration
stage to further facilitate the mapped processes. Autodesk Consulting and Premium Support assisted to optimize and customize
workflows. And Autodesk Consulting is currently working on a joint Autodesk, Inc./Sweco cloud solution, so the entire project
team will have an updated model available every day as this project moves toward completion. AIA Approved.
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Key learning objectives

= Discover what is included in an ICT and BIM execution plan made for a
complex transportation project

= Learn how to plan and control information development and level of detalil

= Learn how to automate the creation of the federated 3D model, and how to
add custom attributes to objects

= See how Autodesk has helped out the project team with their expertise, and
how Sweco and Autodesk are developing a custom cloud solution
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Introduction
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Introduction | Agenda

= The Bergen Light Rail project
= |CT/BIM Execution Plan
= |nformation Development

= Automated solution for federated models and to enrich models with
Information

= Sweco BIM Cloud and Issue Tracker
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Introduction | Speakers

= Martin Amdal
= Senior Engineer and BIM Specialist
= Role in BLR project: ICT Manager
= Design processes and methods

= Terje Glad
= VDC Specialist
= Role in BLR project: BIM Manager
= Technology

= Sweco
= 14.500 employees in Europe
= 1300 in Norway
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Bergen Light Rall
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Bergen Light Rail | Location

o BERGEN SENTRUM
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Bergen Light Rail | Location
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Bergen Light Rail | Location
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Bergen Light Rail | Location

BERGEN SENTRUM
: 44l

FYLLINGSDALEN

=  Orange line: Line 2, the new stage (4)
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Bergen Light Rail | Location

Image © Sweco Norge A
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ICT/BIM Execution Plan
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ICT/BIM Execution Plan | Contract

=  Bergen Light Rall Development (BLRD)
=  About 40 employees

o ICT/BIM In the contract

= 6 pages in the contract dedicated to ICT/BIM

= Requirements include
Roles and responsibilities
Definition of LOD
Communication and collaboration
Establish and use the ICT/BIM Execution Plan

= All requirements and our description from tenders is included in our contract
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ICT/BIM Execution Plan

BIM Strategy

Organization

Processes and workflows
Structuring models

Information exchanges
Collaboration and communication
Quality Assurance

ICT Systems
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ICT/BIM Execution Plan | BIM Strategy

Task 1: ldentify the goals and purposes
by using BIM In the project
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ICT/BIM Execution Plan | BIM Strategy

Goals
The goals we set was:

= M1 — Ensure quality in designed solutions

= M2 - Secure efficient communication throughout the project
= M3 — Designing constructible solutions

= M4 - Increase safety

= M5 — Reduce total costs
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ICT/BIM Execution Plan | BIM Strategy

Task 2: Identify the different BIM Uses
needed to achive the Goals
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ICT/BIM Execution Plan | BIM Strategy

/\ AUTODESK
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ICT/BIM Execution Plan | BIM Strategy

O Exam p I e 3.1 M1 - Sikre kvalitet i prosjekterte lgsninger

Dette malet gar ut pa 3 prosjektere inn kvalitet, fremfor & kontrollere det inn.

Ved a jobbe mot detaljerte ngyaktige grunnlagsmodeller, ha gode prosesser for modellutvikling, tverrfaglig
samhandling og informasjonsutveksling vil man kunne oppna dette. Ved & sette opp gode rutiner for oppbygging
og utvikling av fagmodellene vil man underveis i prosjektet kunne benytte tekniske analyser for 3 vurdere ulike
l@sninger, alternativer og beslutninger basert pa riktig underlag.

BIM-prosess Beskrivelse

Grunnlagsmodellering Denne prosessen brukes i malet M1 for a lage

detaljerte grunnlagsmodeller med hgy n@yaktighet,
som brukes som underlag for planlegging og

prosjektering. Dette bidrar til at man kan prosjektere
med heyere ngyaktighet og har bedre oversikt over
eksisterende situasjon.

Modellutvikling Modellutvikling er prosessen som brukes for 8
lage/modellere de ulike fagmodellene. Gjennom a ha
en ood nrosess for modellutviklineen som inkluderer
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ICT/BIM Execution Plan | Org. / Responsibilities




ICT/BIM Execution Plan | Processes and workflows
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ICT/BIM Execution Plan | Structuring models

Area 1
Sentrum - Haukeland

= Model/project
areas and sub-areas

Area 2
Kronstad - Minde

Area 3
Lgvstakken - Spelhaugen
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ICT/BIM Execution Plan | Structuring models

= Model types:
= Base Models (Existing Conditions)
= Discipline Models (Planned situation)
= |Interdisciplinary Models

= Model formats:
= DWG, IFC, LandXML, NWD

AUTODESK UNIVERSITY 2016

{\ AUTODESK.



ICT/BIM Execution Plan | Structuring models

— —

= Base model: =
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ICT/BIM Execution Plan | Structuring models

= Discipline Model:
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ICT/BIM Execution Plan | Structuring models

= |nterdisciplinary Model:
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ICT/BIM Execution Plan | Structuring models

Base Models — D51 Dicipline Models — D51
NWD NWD

Interdiciplinary Model D51
NWD

Navisworks Setup
(Views, etc) — D51

Base Models — D52 Dicipline Models — D52

NWD NWD Navisworks Setup

(Views, etc)— DS2
NWD

Interdiciplinary Model D52
NWD
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Base Models — DS3

Dicipline Models — DS3
EiBWAE WaBes Navisworks Setup

Interdiciplinary Model (Whole Project)
NWD

WD (Views, etc) — DS3
NWD
Interdiciplinary Mo del DS3
NWD
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ICT/BIM Execution Plan | Information Exchanges

DOCUMENT INFORMATION & QA

EXCHANGE _ e MODEL VIEWER AND
WebForum Project WEB Tracking ISSUE EDIT AND
(Cloud) (Cloud) (Cloud) CREATION

Sweco JIRA ISSUE AND TASK

STORAGE ProjectWISE (Cloud) Sweco BIM server (Cloud) MANAGEMENT

BIM PRODUCTION BIM COORDINATION

MNavisworks

Infraworks 360
(Cloud)

AutoCAD Civil 3D MNovapoint

MicroStation
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ICT/BIM Execution Plan | Collaboration

= |CT systems
= Project Office
= Work methods

* |CE — Integrated Concurrent Engineering

= Scrum / sprints
= Project Web Page
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ICT/BIM Execution Plan | Quality Assurance
@

Ty 1

Model Author Model Author Dicipline Lead Design Manager BIM Coordinator

. & Motification . & Motification

Work in Technical

Progress Review Peer Review Interdiciplinary Review

ProjectWISE Project Web Sweco BIM Server
* Model Storage * QA Web forms e Connecting QA-data (Eg.
* QA Workflow States  Notification System Quality Notes) from QA
Web forms to objects in
the model
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ICT/BIM Execution Plan

BIM Strategy

Organization

Processes and workflows
Structuring models

Information exchanges
Collaboration and communication
Quality Assurance

ICT Systems
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Information Development
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Information Development | Steps / Reviews

N

Quality Assurance and Phase Review

Information development

S EIDR

Decision Gate last Decision Gate X (Phase)

phase .
Time
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Information Development | Steps / Reviews
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Information Development | Organization / Teams

Design Manager 2

Design Manager 1
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Information Development | LOD
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Information Development | Sprints
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Information Development | Sprints
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Information Development | Sprints

Sprint X.N

Issue Issue Issue

Design Review
Issue Issue Issue Issue Issue Issue BIM Coordinator

Corrections/

Design Design
Planning & ,
Discipline lead Discipline lead De Ilvera bl es
. . . . Inital Planning Sprint Review
N Dt R
Area backlog Sprint Scope

Start
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Information Development | Sprints

Sprint X.N 09:00

15-min stand-up 15-min stand-up

Initial Planning

Design Review

16:00

09:00

15-min stand-up 15-min stand-up 15-min stand-up

Design Design
Sprint Review
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Information Development

=  Specified LOD for Decision Gates throughout the phase

= Reveal dependencies between disciplines

=  Engineering and design in Sprints or ICE

=  Backlog of tasks and issues contained within Project Management Tool (JIRA)
=  Step Reviews with the client to ensure progress
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Technology and the private cloud
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Technology and the private cloud

=  Automation
= Custom attribution
= |ssue and task management
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Technology and the private cloud |
Automation and custom attribution

=  Automated tasks

. R AutaeCAD Script Pro / .
Windows-script / MySQL Boteh server FME iConsEruct iConstruct Publish
g Copying base models Controlling BM and Creating «holes» in Compiles Base Append federated Publish NWD's to
- (BM) and dicipline DM files in DWG existing terrain models into NWD + Base models and Sweco Issue Tracking
E models (DM) from format for technical surfaces write information to Dicipline models and
I'ﬁ_t ProjectWise to local issues objects saves NWD
E iConstruct
o
5 Controlling BM and Creating «holes» in Compiles Dicipline Publish NWD’'s to
= DM files in IFC existing terrain models into NWD + ProjectWise
format for technical surfaces write information to
issues objects
-
03:00 TIME 05:00
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Technology and the private cloud |
Automation and custom attribution

0 Custom attribution

= Using PDC iConstruct for Autodesk
Navisworks

iConstruct Data Link

Navisworks

Dicipline Models

Federated Model

iConstruct BIM-Flow
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Technology and the private cloud |
Automation and custom attribution

IProperﬁ&s & X
[ worksetid | Materials | Document | PDC Data | pemolishedPhaseld | Demolishedph| ¢ | * |
L ||| Popeny Value
=  Custom attribution = =W

= Using PDC iConstruct for Autodesk Navisworks

B c D 3 F G H
Unique ID |+ cost |~ | Procurement Status | Delivery Status |~ Install Status |~ | Security Code |~ Hardware Code |~

L 2
2 | 753484 $2,500 100 100 0
3|

~
[
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Technology and the private cloud |
Automation and custom attribution

=  Custom attribution
= Using PDC iConstruct for Autodesk Navisworks

{x AUTODESK UNIVERSITY 2016

orksetld | Materials | Document | PDC Data | pemgedPhaseld | Demolishedphl ¢ | * |

Property
Name
Element Id

Value

D06
753484
$2500
100
100
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Technology and the private cloud |
Automation and custom attribution

0 Custom attribution

= Using PDC iConstruct for Autodesk
Navisworks

iConstruct Data Link

Navisworks

Dicipline Models

Federated Model

iConstruct BIM-Flow
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Technology and the private cloud

= Needed a cloud based model viewer with issue tracking capabillities

= Help from Autodesk
= [ntegration between model viewer and project management tool

= Create and assign issues In a web browser
= Visually identify, describe and assign issues
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Technology and the private cloud

®
M-8 Autodesk Integration Tes v ERULLEIM D00 200 _tm_TvFa Tver v Displa
SWECO 25 1 : oiniie

....

ISSUES

Cioss: IR Oscionc: IR  Stotc: NN  Prory:

Name Summary Discipline Status Priority Assignee Created
@® @O AT2 On the railroa... Konstruksjoner To Do High Martin Armdal 11/5/12016

Go to page: 1Showrows: 5 v 1-10f1 <
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Technology and the private cloud

5 = @

Login to JIRA Issue List Create Issue
SWECO JIRA —

Category | <Any> ~| Discipline [<any> | state [<any> ~| Priority [<Any> v| Model [<aurent> - Refresh | =
Name Title Discipline Status Priority Assignee Created
AIT-3 Colour of the tower Konstruksjoner To Do Low Martin Armdal 11.5.2016
AIT-4 Assigning issues IKT To Do Highest Martin Armdal 11.8.2016
1-20f 2 Z ‘ %
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Technology and the private cloud

®
SWECO ﬁ O Autodesk Integration Tes v [EGIE -

[ B BROWSER , ' - . : MG B e

» DO0_300 fm_Kon_Fagmodell-konst-delst
3_20001.dwg

ISSUES

Cass: IR Osscioine: I Stotc: A  Frorty: N

Name Summary Discipline Status Priority Assignee Created

@® @O AT3 Colour of the t... Konstruksjoner To Do Low Martin Armdal 11/5/2016
® @O ATA4 Assigning issues KT To Do Highest Martin Armdal 11/9/2016

Go to page: 1Showrows: 5 v 120f2 < >
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Key learning objectives

= Discover what is included in an ICT and BIM execution plan made for a
complex transportation project

= Learn how to plan and control information development and level of detalil

= Learn how to automate the creation of the federated 3D model, and how to
add custom attributes to objects

= See how Autodesk has helped out the project team with their expertise, and
how Sweco and Autodesk are developing a custom cloud solution
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