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About The Speaker

Cecilie Irgens | Digital Collaboration

Electrical engineer with a master degree in organization
and management. First encounter with BIM in 2007.
Project experience with technical know-how after 14 years
in construction as an advisor in the field of electrical
engineering, BIM management and software development.
Loves to explore new tools and learn how to work smarter
with the right methodology. Cecilie is specially focused on
collaboration and what really works out there. Since
January 2020 she has led the Digital Collaboration team.
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About The Speaker

Magne Ganz | BIM-Specialist

Magne has a Masters degree in Structural Engineering
from 2002 and has since 2006 had a strong focus on
BIM and connected technologies. Revit, Dynamo, data
flow and task automation is the passion. Being in the
industry for 18 years and working only with VDC and
BIM the last 9 years, gives Magne the perfect
background for contribution to Digital Collaboration
and BIM-approach to this mega metro project.
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Fornebubanen - Project Intro

* New metro line

* From city center to outer suburb in
12 minutes

8 departures per hour

+ 8000 passengers per hour vs 3000
today (bus)

» Largest metro project in Oslo in 20
years

* Project owner: Oslo municipality
agency Fornebubanen

Seks nye stasjoner bygges

Gl’ﬁg’ Oslo @ | Link to video
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Project Scope

Build an 8.2 km tunnel, with 6 stations and technical infrastructure along its path

Client:

Oslo municipality
agency Fornebubanen
(FOB)

Construction period:
2020-2027

@ Fornebuporten

@ Flytarnet
@® Fornebu

Total cost:

16,2 billion NOK/
1,8 billion USD /
1,6 billion Euro

@ Majorstuen
@ Skoyen
@ Vaxkerg
@ Lysaker




The path is not straight in any direction.

The Tunnel

Skeyen

Vaekero

Fornebuporten

Flytarnet

Fornebu
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6 Stations + Operational and Maintenance Base

The stations have different expressions, varies in size, shape and function.
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Technical Infrastructure

The new metro line has complex technical interfaces both internally and externally




Key Challenges

* Demanding ground conditions

* The Fornebubanen project is just one of the larger infrastructure projects to be
Size - statistics from BIM360

completed over the next few years within the same area. - 29 companies
* 540 members

* Approx 2 million m? of rock, soil and sludge is to be removed

* The project scope is gigantic — its a mega metro project!

Discipline models 2075

File types - number of

NWF
RVT 149 og

NWD 268

Other 308

DWG 2078
IFC 610

NWC 680




The client wants to contribute to the industry developing in a digital

perspective, including developing new products and improving processes

using BIM and other technological tools.

goooooo
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Design Team




Design Team

PG Fornebubanen (PGF)

Joint Venture of Multiconsult and COWI PG F

383 engineers, controllers and project/design

managers

12 disciplines



Organization and Why

Client
Fornebubanen (FOB)

FE————— L s * Interdisciplinary functions are
Pr'gi:z“'::::?kﬂ -_ . .
) embracing the core design team
Project ini: {0 J

p— ‘Government processing

Technical coordinator Design Manager Digital collaboration
Per Kjar Jensen Lasse Vilhelmshaugen Ceciiie Irgens
|

_________________________________________________________________________________________
________________________________________________________________________________________

* Ensure uniform methodology in the

assignment

 Digital Collaboration team

| Design
| Management
| — Project Execution Plan R&D
Geir Magnus Knardahl | Magne Gan:

GIS coordinator

B e
BIM- coordinator

— [ Fredrik Kjelman ]_ _[ BIM/ GIS support ]

Production

Core design teari




Digital collaboration team

The function of the digital collaboration team is to standardize work tasks and processes, automate
time thieves and implement processes and technology

1

5 The work of the digital collaboration team involves
* Develop and maintain
o Project Execution Plan
o BIM Framework
o Script, addins and apps

+ Support work and processes involving
BIM

GIS

Basemaps

ICE

Cloud solutions / databases

O O O o O

+ Identify and lead digital innovation opportunities

* For all of the above, communicate and implement processes and technology

The team consists of experts in BIM, GIS, VDC/Lean, R&D, methodology and technology.



Common Data Environment




Design Software In Use

-Civil 3D
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Dataflow Diagram
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CDE — Common Data Environment

¥ Fornebubanen
Hom  OmFomebubanen v Stying v Severlosninger v Viewsrs - Metode Rediger
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Additiona

| Services
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PIMS - The client’s construction management system
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Kvalitet Basis Pims 365

Kontraktsadministrasjon Prosjekthotell
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Oppsett
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del lifecycle E1 02_GRUNNLAGSMODELLER B input til deswgn verktgjer I] 03_ARBEIDSOMRAADE (WIP) H 04_FAGMODELLER (SHARED) ﬂ 05_CONTAINERMODELLER )-@—(
= 5L R Geomatikkansvarlig 5L R:Designer JU R Designer A 5L ®:Fagmadellansvarlig Xow Fagmodellansvarllg BIM objekta.. ‘

o O o o o o 0d

Basis for projekteringen.
—_—

Gjeldende arbeidsunderlag

01_GRUNMLAGSFILER

02_GRUNNLAGSMODELLER

03 _ARBEIDSOMRAADE

04_FAGMODELLER (EKSPORT)

05_CONTAINERMODELLER

06_SAMORDNINGSMODELLER

07_TEGNINGSPRODUKSION

Workflow and Folder Structure

Tekla
—
Revit g 3 ;
Novapoint Mé ikke anvendes som underlag Gjeldende arbeldsunder\ag Samordning af Fag
f——

v

E1 06_SAMORDNINGSMODELLER )@

5L R:BIM objektansvarlig, BIM Koordinator ‘

Design basis — existing situation — reality capture — survey data

Design basis models — models based on data captured

Design models — Work-in-progress

Design models — deliveries — exported models (IFC, DWG, NWC, FBX)

Container models — collection of discipline models (a grouping - nwd)

Coordination models — The models commonly used / viewed in meetings, at construction site etc..

Drawings

Samordning objekt og pa tveers av objekt

Grunnlagsmodeller
Fagmodeller

Containermodeller
-
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Permissions settings in BIM 360
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BIM Strategies, Processes

and Guidelines




BIM Framework

BIM strategy
» The goals for use of BIM and related processes

* The effect of reaching those goals

BIM execution plan
* Roles and responsibilities

* Overall guidelines and process diagrams

Digital production manual
» Specific requirements

» Software specific procedures, checklists and guides
to fulfil the requirements




BIM Strategy Highlights

“BIM is the key information element in our collaboration” %ﬂa
Oslo

“The use of drawings must be reduced to an absolute minimum for all
phases of the project and also towards approval authorities”

BIM strategi

Dok.nr.: FOB-170-AE-0003

“In this project, the client wants to contribute to the industry development in
a digital perspective, including developing new products and improving
processes using BIM and other technological tools.”

“A link between the construction schedule and the model shall be used to
perform buildability analyses of the construction phase and for visual
communication with stakeholders.”

“The experience of the digital project can easily be conveyed through N E T =
different types of visualizations, such as. Virtual Reality (VR), Augmented O = =
Reality (AR) and gaming technology.” oo o TR T




BIM Execution plan for Design

«  BIM Framework ety

+  BIM Strategy Oslo

* BIM Execution plan

DeSCrlbeS U’) " Roles and responsibility BIM gjennomfaringsplan for prosjektering
[ h t * Client Organization Dok.nr.: FOB-170-KA-0003

gen.era owio » Design Team Organization

aChleve the . Way of work

goals in the . WBS

BIM Strategy - ICE

* Last planner
* CDE and file formats
* Data flow
* Information security
* Design tools

* Model requirements

* Principles of modelbased deliveries
*  Model maturity

*  Model information

+ 5D - BIM, Quantity Takeoff and Cost

o 4D _ BlM and Constru Ction Scheduling o1 14.05.2020 Tore Lis Falkenberg/PSF Hans Christian Kruse Ingeborg Krigsvoll

Rev. | Dato idet av av Godkjent




The digital production
manual goes into
detail of all BIM
requirements.
Software specific
procedures are created
as separate documents
for each topic.

Digital Production Manual

« BIM organization
¢ BIMroles

¢ BIM responsible per discipline and coordination model

Digital Produksjonsmanual

sesse Prosjekanngsgruppen

« Basis data and basis data responsible Fornebubanen s ooy

« Software and software responsible

« Common data environment

¢ Collaboration platforms

* Folder structure

¢ Model naming syntax

¢ Model standards and common demands

* Project base points and georeferenced

coordinate system for each station

Lysaker Torg a5
1365 Lysaker

¢ Leves and grids for each station
¢ Project break down structure - WBS

¢ Model communication — element status (model maturity index)

and quality level

* Properties and property sets for exported models

A103106/

« Drawing specific details, naming, layers, title blocks
« Dataflow for each sub-project

¢ Common routines

PGF-00-0PL-BIM-MAN-003

25052020 GFM, Info parametere, PNS..  Fredrik Kjeiman ~ Ceclie Irgens Lasse
Vilhelmshaugen



BIM Execution Plan for Construction

Describes how BIM
(s utilised during
construction instead
of traditional
drawings. It also
sets demands and
requirements for the
Contractor
regarding BIM
knowledge, survey
data and how to
collect and deliver
“as-built” data back
to the design team.

The hierarchy of the models <o

| | Ra) Osl
+ Models, detail models and drawings @fy) USLO
* Model maturity - element status
° Mode| naming BIM-gjennomfgringsplan for bygging av Fornebubanen -
Grunnarbeider
« Model information P o o3

Models in the tender phase
Models in the construction phase
* Work packages

* Delivery routines

* Revision management
Contractor requirements

+ Software and equipment

* As-built capture
* Laser scan
» Survey
» Design by supplier - requirements



The Greater Purpose of Metadata




Work Breakdown Structure — WBS — “Where?”

| PGF - 1 |
r . 2
| BAS - 1.2 | | STA-1.3 | | TUN- 1.4 | | BAN - 1.5 | | GRA - 1.6 |

* Q: How do you eat an elephant? I I 1 I
_ _ BAS - Syd - 1.2.01 H SKY - 1.3.01 H MAJ -> SKY - 1.4.01 H MAJ -> SKY - 1.5.01 H GRA - MAJ - 1.6.01 |

« A: Bit by bit -> WBS I I
BAS - Midt - 1.2.02 H VEK - 1.3.02 H TUN - SKY - 1.4.02 H BAN - SKY - 1.5.02 HGRAfTvMADfl.G.Ozl

1 1
BAS - Nord - 1.2.03 H LYA - 1.3.03 H SKY -> VEK - 1.4.03 H SKY -> VEK - 1.5.03 H GRA- R ToD PRI |

* Q: Where are my model elements located? I 1 I
FBP - 1.3.04 H TUN - VEK - 1.4.04 H BAN - VEK - 1.5.04 H GRA - SKY - 1.6.04 |

* A: Left front foot -> WBS I
FLY - 1.3.05 H VEK -> LYA - 1.4.05 H VEK -> LYA - 1.5.05 H GRA'EgggBES' |
FBU - 1.3.06 H TUN - LYA - 1.4.06 H BAN - LYA - 1.5.06 H GRA - VEK - 1.6.06 |

Successfully implementation of WBS in BIM is

® FGEPNS
®, PGF_PNS - Undefined

when WBS is also location oriented, so the e e
H ®, Uniformat classification (full cod)
®, Status in PNS 13060202

113 = = I?” . H . b B R Frlnrad Viewr

where is it?” can be visualized in the BIM. s
| Summary Auto color legend |

PGF_PNS # Color o

- 302
13040101 7 | ]
13040102 550
13040103 1471
13040104 401
13040201 1
13040202 so1 [
13040301 131
13040302 1317 [
13040303 12 [
13.0403.08 675
13040401 &1 |
13.04.04.02 78 | ]
13040404 12 |
1305 1 | |
130502 3 | |
140805 12 |
140806 867
141006 s226 [
141505 316
141506 743 N
141507 40 |
1508 sos+ [
160906 94 | |




Model Element Design Status — “Are you ready?”

Communication of model maturity is important. It help us
understand how the element can be treated.

What is reliable data and are we according to plan?
Are you ready?

- For coordination

- For tender

- For construction

In this project we use model element status to communicate
“readiness”.

Status | Color | Definition

Code

S0 Identified
The model element is identified as a needed and roughly placed in the model.

S1 Preliminary
Geometry: The model element is defined with preliminary position and outer
geometry.
Information: Element has correct Type Mame, classification code and WBS-code.
QA: Verified inside own discipline.

52 Ready for coordination
Geometry: The model element is defined with correct geometry and positioning for
coordination purposes.
Infermation: Element has correct Type Mame, classification code, WBS-code and
other information required for S2 as described in Digital Production Manual
QA Verified inside own discipline.

53 Freeze

Geometry: Issues found in coordination are corrected. Model element has final
geometry and positioning. Futher detailing must be carried out without affecting other
disciplines.

Infermation: Element has correct Type Mame, classification code, WBS-code and
other information required for S3 as described in Digital Production Manual

QA Verified by BIM-coordinator and discipline

Ready for bidding
Geometry: Model element is detailed as needed for calculation by contractor.

Information: Element has correct Type Mame, classification code, WBS-code and
other information required for S4 as described in Digital Production Manual.
Information required for correct calculation by contractor

QA QA as described by procedure for BIM delivery

Ready for production
Geometry: Model element is detailed as needed for production by contractor.

Information: Element has correct Type Mame, classification code, WBS-code and
other information required for S5 as described in Digital Production Manual.
Information required for production by contractor.

QA QA as described by procedure for BIM delivery

As built

Geometry: Model element is represented as built. Verified by survey or 3D scan.
Information: Element has information as required for operation and maintenance.
QA QA as described by procedure for BIM delivery




Classification — “What?”

The purpose of classification codes is to group model elements of same kind. This is so software
downstream for quantity estimation, cost calculation and 4D simulation easily can sort the
elements based on “what it is”.

smart view
Summary | Auto color legend |
Uniformat Classification | # | Color =
- 10
215, Pelefundamentering 35 B
216 2 ]
216, Direkte fundamentering 2
221, Rammer 1272
222, Sayler »
223, Bjelker 22 [ ]
224 Avstivende konstruksjoner 893
231, Beerende yttervegger 268 N
233, Glassfasader 14 [ ]
234, Vinduer, darer, porter 1
2341, Darer 1 e
241, Beerende innervegger 331 | ]
242, |kke-beerende innervegger 173
243, Systemvegger, glassfelt 5 -
2441, Darer 122
246, Kledning og overflate 143
25, Dekker 1
251, Frittbeerende dekker 121 [
252, Gulv pa grunn 37 I
253, Oppforet gulv, pastap 23
254, Gulvsystemer 7
256, Faste himlinger og overflatebehandling |23
257, Systemhimlinger 176 [
261, Primaerkonstruksjon 1 [
267, Prefabrikkerte takelementer 24 ]
276, Sittebenker, stolrader, bord 11 ]
277, Skilt og tavler 48
278, Utstyr og komplettering 11
279, Andre deler av fast inventar 6 | ]
___________ [P an I



Applied BIM and OpenBIM




Model and File Format Overview

1. Coordination model

(Includes also design basis models, terrain, rock surface, NWD
existing buildings etc.) f
2. Work packages / Container models u N l| u Sic

Solibri and/or NavisWorks

3. Discipline Model Deliveries L L
L‘-u IFC BWG

4. Design Models — Work in progress [CivilaD |
(Not a delivery, unless needed for design by supplier) Revit

5. Special formats — Separate export on request o

LandXML VIPS




Model Coordination

For everyday coordination both Navisworks and Solibri
are in use. In order to have a manageable file size of
coordination models, they are divided per station:

MAJ - Majorstua

SKY - Skegyen

VEK - Vakerg

LYA — Lysaker

FBP - Fornebuporten

FLY — Flytarnet

FBU - Fornebu station and base

TUN-BAN - Coordination model for the whole tunnel

with focus on tunnel and rail disciplines.




NavisWorks and Solibri

U'S ST P8 BIM Autorn New

T O Dy i g P PDH QR QAQ KIS Sewch Q

&) MODEL TREE. REBWOOGO0 ©0

> 8 (AR U_F.STA FBP_ARK 0O
» 6] (ARKSKB) U F STA FEP ARK SKG.

> 1 (GEO-GEN) ULF_GRAFBP_GEO,GEN_bergs
» ) (GEO-5PU) U F_GRA_FBP_GEO,_SPU_Geotel

R e—
| C_TUN_fBU-1MA)_GEO_GEN.Tumnelud ] 4
@ I SELECTION . NoSeecionses v e e W B B W @B @ ® O

@ CLASSIFICATION. rEDPO e 060

» @ PG5 MenadeTvoe
» @pareNs
@ inro. <v>-aeeen
@ foe stts
Clssicaton | yperis INFORMATION TAKEOFF 0 Tt ALY FOBInto v T B Lk © B B Repor 88 B B
neteence Neme source Count Mot rOs Hastenstats | HNLIOSSIAIUS BILYOBANIKGSE FOSFeie | FOBMekned FUBID  FOBUnk  HOB.Mengde FOBMEngUemtepest FOS Kevionsasto Component pe  Count Color
. © @O 6IN_FOB STATUS.. B, FOB_ENTREPRSE. -~ 5 - = [ i ~
Prosherngattin. © @B Ny EIM_FOB_STATUS.. BIMFOD_ENTREPRSE.. — L bpslidocs.  0000m3 2
B o @O U by OIMLFOD_STATUS. DIM_T00_CNTREPRSE.. = - gsldocs. 0000ma~ 0
s © @B Ny 1M FO STATUS.. B FoB_ENTREPRSE. - [- - bpsiigoz. 0000 f
° © @O EIM_FOB STATUS.. B FOB ENTREPRSE.. - = biesdocsa 08003 2
@ o @R Ny I FOR_STATIS... IMLFORFNTRFPRS... [ bpslidocs..  0000m X
s o @O Ny EINLFOB_STATUS.. BIM_FOB_ENTREPRSE.. — = - bpslidecs. 00003 "
- o . vy IN_FOS SAIUS. 1O ENIREPRSE. [- s e, vowms »
=1 L [0 REU_.. Ny BIM_FOB_STATUS... BIM_FOB_ENTREPRISE... - httpsy//docs. 0.000m3 -+ 01
EEEEAZES - | O RO . Ny BIVLFOB_STATUS... 1FOB_ENTREPRSE... bitosdocs,  0000m3  LNBIZSTLK. 3
Drosmarus o @O Ny GIN.FOR_STATUS... G709 ENTREPRSE.. E = pelidocs.  0000m3- . RANSFOR. 2
o DU ty IV FO STATUS.. B FoB_ENTREPRSE. -~ - - bpesitocs.  oomom3 Ly 3 .

| (ron_tatreprise

NavisWorks Manage: Solibri Office:

Pros: Pros:

*  Robust 3D Viewer for large models . Reads OpenBIM (IFC) very good

» Can show textures (i.e. terrain with ortophoto) . Great with information (Classifications and ITO’s)

» FileReader for most formats . Customizable Rules and Rulesets, not only clash detection
Cons: Cons:

* Not ideal with OpenBIM (slow and has some errors) . Does not read dwg and fbx

* NWC export from Revit does not have User defind Psets . Can not publish to web viewer

» Does not manage information as dynamic as Solibri

» Maintanence of appearance override and Saved views are manual



Generic Time Schedule / Workflow

Model Based
QA

Coordination
Meeting 2

Coordination
Meeting 1

* [ssues
resolved?

* Issues

closed?

* |[ssue
detection

* [ssue

handling

* |[ssue
detection

* [ssue

handling

Her is a generic time schedule or workflow between two milestones.

* Milestone in this project is identified as a Quality Level.

« Each Quality Level have specific demands to model elements of every discipline regarding status.
* Quality Level is accepted or denied through a gate review.

Model coordination is carried out as a continuous process with coordination meetings and issue management at

steps defined by the design manager in between two milestones.



Rules and Clash Detection

Solibri Office - U_S_STA_FBP_BIM_Autorun_New - O ®

In Solibri clash checking rules are .
customized to check: DO O D Gpip g B -D-p QRAQAQA KT S a

@ CHECKING Py i o @ & Check Model ¥ B Report (5 @© 30 B
. D|sc|p||ne X vs D|sc|p||ne Y Rulset - Checked Mode VRE AN N X v
v 8] FBP - MEK vs Structure (51 -» ) ~
§ Intersection PNS 1.3.04.01.x NE A A

Intersection PNS 1.
§ Intersection PNS 1.3.04.04.x B A A

° _ 1 § Intersection PNS 1.3.04.02:x AE A A
Per WBS-location . Y- —

. § Intersection PNS 1.4.07.x oK
* Only Elements with Status S2 and 5 nsectanPs 1200 Y
§ Intersection x
above £ rmetonms 101 aBas
: 2 RESULT SUMMARY % B Report
o a X v
Issue Count 2 36 0 0 0
Issue Density 0074 0063 ] 0 ]

This is done through a combination of

£ RESULTS  NoFiltering ¥ '@ Automatic ¥ 1 8= ae 8

- gm u Results Ly
Classification Groups and Rule - D st 03 o
¥ Intersections of Wall [0/70]

» (2] (RIB) Wall.-10.15 (Basic Wall:Yttervegg 300 B45) [0/3]

Pa ram ete rs. » (2] (RIB) Wall.-10.4 (Basic WallInnervegg 400 B45) [0/2] %
» (3] (RIB) Wall-2.1 (Basic WallVttervegg 300B45) [072] ||
> (Z] (RIB) Wall.-2.11 (Basic Wall:¥ttervegg 300 B45) [0/2] | | 777 3 Severity Parameters 5
» (] (RIB) Wall-2.2 (Basic Wall-Yttervegg 300 B45) [0/2] Components to Be Checked -
- Component 1 o et | Py g | Component2 fEgE & I=i=]
®© INFO <vi:vi%aesg State Component  Property Operator Value State Component  Property Operator Value
S (RIB) Wall -5.32 Include Any PGF_RIB_PNS  One Of [1.3.04.03.01, T | | [Include Any PGF_MEK Status s Defined
: : = Exclude Any PGF_MEK Status One OF [50]
Classification | Hyperlinks =BaseQuantities | FOB_Info | PGF_info | PGE_RIB Info
Identification  Location Issues Quantities  Material Profile  Relations
Property Value
Model (RIB) U_F_STA_FBP_RIB_X0X s
Include Intersections Ignore Intersections When Intersecting Companents Are .




Clash Check and Visual Control

In Navisworks we can run clash
check on disciplines not able to
deliver IFC.

Navisworks is also the software
used for visual control of the
coordination models.

Autodesk Navisworks Manage 2020 U_S_STA_FBP_BIM.nwd

view  Animation

Y e Tools | BIMecollsb  Dalux

g% g [& U_F_STA_FBP_RIB_XOX Nor.. ~

ackground

‘Window Size

View | HUD  Reference | Shaw Mode #3 Sealevel ~ | Full
Bar |Cube| ~ Views | Grid  ~ Sereen

Navigation Aids Grids & Levels Fl Scene View

OB Visi add-ins 1

=

WiIndows [ save Workspace | 9P
Workspace Help

|| Clash Detective X

# Structure vs Water Sever Last Run: sgndag 20. september 2020 09:33:15

Clashes - Total: 1398 (Open: 1398 Closed: D)

Status | Clashes [nMew | [Aacive [ Reviewed [ Approved | Resoled

Name

< >

[I?,..uaumt” Reset All |Campa<tAH‘ Delete All J |@u\_

Rules | Select | Results | Report

[9 Re-run Test‘

5!

i

%|@ | Smone -

[ §nvew Grour | [ 85 e

Name @; Status Level Grid Int... Found Approved... Approved - <
@ Clash14 [G] New ~ Sea leve... X_87575... 09:33:16 20-09-2020 .g
® Clash15 New ~ Sea leve... X_87575... 09:33:16 20-09-2020 E
® Clash16 New ~ Sea leve... X 87575... 09:33:16 20-09-2020 §
® Clashi? New ~ Sea leve.. X 875375.. 09:33:16 20-09-2020 @
® Clash1s New X_65850... 09:33:16 20-09-2020
® Clash19 New X_58650... 09:33:16 20-09-2020
@ Clash20 New ~ Sea leve... X_87575... 09:33:16 20-09-2020
® Clash21 New ~ Sea Leve... X_87575... 09:33:16 20-09-2020
® Clash22 New ~ Sea Leve... X 875375.. 09:33:16 20-09-2020
® Clash23 New ~ Sea Leve... X 87375... 09:33:16 20-09-2020
@ Clash24 New ¥ Sea leve... X_87575... 09:33:16 20-09-2020

Sea Leve... X_87575.

® Clash27 New ~ Sea Leve... X_87575... 09:33:16 20-09-2020
® Clash28 New ~ Sea leve.. X 875375.. 09:33:16 20-09-2020
® Clash20 New ~ Sea Leve... X _87375... 09:33:16 20-09-2020
@ Clash30 New v Sea leve... X_87575... 09:33:16 20-09-2020
@ Clash31 New ~ Sea leve... X_87575... 09:33:16 20-09-2020
® Clash32 New ~ Sea Leve... X_58650... 09:33:16 20-09-2020
P ® (lashid New ~ Sealeve. ¥ 87575.. 093316 20-09-7070 ) -
A Items ‘

Type a keyword or phrase

T [E Load Workspace - @

Example: Water and sewer (dwg) vs Structure (IFC)



Issue Management - BIMCollab

Identified clashes and other issues are
synchronized to BIMCollab Cloud

The person assigned to the issue can sync the

BIMCollab have add-in (BCF Manager) for all the
design and coordination software involved

It is easy to keep track of every issue

U B [%~8

(ORI =

PGF_03_FBP

Active, Resolved, Visible for you

—

338, Justere anleggsgjerde |

344, Oppdatering av planavg. .

4
issue-information to his/her design software and . @

fix it.

ing av elemerter til..

361, Kolision Va-terskel og. .

341, MEK [ EL - Access Pane..

7 -
372, Falge opp med Fremdrif...

A

342, MEK | RIE - Access Pan

355, Garbage Bin Dimansio

.

377, Access shove ceiing th.. v

b2+ -

QiLll»e
Foroiioo ! |
)] Power Bl <
SOLIBRI
ko
) buildogil ©
>
2 Trimble Connect @simplebim’
BIMcaliab
AUTODESK Z00M
BIM 360° DOCS
AUTODESK
NAVISWORKS.
22 Dropbox
B3 BEXEL

1<)

&

D BCF files

GRAPHISOFT

* Archicad’ & Tekla BIMsight

P BricsCAD" Rt Qgﬁ”“" ) VECTORWORKS
A nutocao € cviap TRICAD:
P . ] 3-CAD
(@) MagiCAD %) DDS-CA
&7 Tekla
Structures

V RE %X .

Tiipassing RIE og FIV
Saved Viewpoint from Navisworks.

Ivar Pettersen

Resolved, ISSUE, NORMAL
16.09.05 GRA - FEP - Lednings- g kabelomlegginger

GRA Ki4 - Entreprise K2A - Oppdatert konkurransegrunniag, 24-06-2...
GRAFIV, GRARIE

] BiMcotab ® - muticonsult

€ cC O &

% B lssue management for BIMinth X | +

Dashboard

Issues

Model

Reports

Render Style

Import

Sectioning

Settings

PGF_03_FBP

Active, Resolved (80 from 479)

EL Sjokker dmensjoner pa

S
g M2 gorer iftinntransport av.

18092020

- Kapasitet heis PavA  18-09-2020

RIB - Pavilion A - Shaft
Pavilion B RIB Offset 17-09-2020

dromst B - details on

Cindie Odette
Colletta

Frank Jensen

Muzammil Navid
Sheikh

Hans-Ole Lovia

Thomas
Bjomiund

Michele Depaol

1304 FBP -
Overordnetige.
130401 FBP
Adkomst A

13.04F8P-

Overordnetige

130401FBP -

AdkomstA

130403 FBP -

Adkomst B

STAKN2A

STAKN2A

STAKN2A

STAKN2B

STAKN2A

STAKN2B

RAR

15092020

11-09-2020

28-09-2020

14-092020

Show all

NORMAL

HASTER

HASTER

NORMAL

HASTER

NORMAL

All open

1SSUE

ISSUE

ISSUE

ISSUE

Openforme  Filter

[E® [ Saspeiat | N | The | Moo v | Ao o | Ars | Mston s asitios S | o | e i sstis e[|

Resolved

Active

Adtive

Resolved



Room Data Base and Asset Management - dRofus

[ ]
@ Rom (Ingenvalgt) Rom 1.3.06.03.02.023 / 1811 - Reykventilasjonsrom Viewer > FBU gy magneg

Q % - Rom 1.3.06.03.02.023/1811... ) )
i - -
= | (Ingenvalgt) o< Rom 1.3.06.03.02.023 / 1811 S T Qs i cere o v
@ (] Legg til/fjern kolonner 7] Eksport Gjemte kolonner: 3 ngkvenhlasjonsrom &] Aktiver rantgenmodus 7 {g Kutt lenger opp/ ned
Mo Viser 50 av 108 @ Apne i klient ﬁ Kopier lenken
Egenskaper Utstyrirom " Dokumenter @) Bilder
@ i Romnavn og nummer Prosjektert/Geografisk romnr @ 2 F @ i m o
Artikler [©)] 1.3.06.03.03.001 - Plattform P | 1703 Historikk
@ 1.3.06.02.02.003 - Beredskapsr...| 1792 e G i EE THizzse e
& ® 1.3.06.03.02.009 - Signal forrom | 2099
FoEtTE ©) 1.3.06.03.02.011 - Inertgass 1802 Navn og nummer ® X
@ 1.3.06.03.02.023 - Raykventila... | 1811 Full Function
% Locati 1.3.06.03.02: FBU - Stasjonshall / Tekniske rom
Fmme @ 1.3.06.02.03.005 - Toalett / Re... |1812 ocation
® 1.3.06.03.02.020 - UPS-rom, g... 1817 Romfnr 1.3.06.03.02.023
@ @ 1.3.06.04.03.020 - Hovedtavle ... |1822 Romnavn Reykventilasjonsrom
AL ® 1.3.06.04.03.022 - Teknisk rom... | 1823 Rombetegnelse  Tunnel ventilasjon
i (@] 1.3.06.04.03.021 - Koblingsro... |1824 Prosiektert/Geografisk
(o] - 1811
Modellinnstill @ 1.3.06.02.03.011 - Heis, A 1839 romnr
© 1.2.06.04.03.017 - Hovedtavle ... | 1840 Eier (Navn) MLMG
@ 1.3.06.02.03.006 - Pumpesum... |1846 ID-nr (fra Excel) ID 66
) e e Sync dato fra Revit  21/09/2020 17:33:26
@ 1.3.06.02.03.002 - Renholdsro... |1848
® 1.3.06.02.03.003 - Toalett / Re... | 1850 Notat ® X
@ 1.3.06.02.03.001 - Pauserom t... |1851 . ) }
Se fane i dette arket. Adkomst for vedlikeholl ma sikre
1.3.06.02.03.004 - Adkomst Pl... |1853
© oms overholdelse av RAMS krav. Romlengde avhenger av om
@ AR - s (Fe - | 152 Notat vifter monteres vertikalt eller horisontalt og om lyddempere
- ota
@ Lo TR = e T | U261 plaseres i rom eller sjakt . Forventet vifter sterrelse 2,8 m
@ 1.3.06.04.03.019 - Transformat... | 1858 (dvs med tragt 3,8 m i diameter), Ventilationsrate fordoblet
9] 1.3.06.01.01.001 - Vendespor 1859 pga. romheyde tidligere navn: Vifterom 1 tunnel ventilasjon
(@] 1.3.06.04.03.009 - Adkomst Pl... | 1860
(@] 1.3.06.03.02.005 - Teknisk Korr...| 1864 Grupper ® X
1.3.06.03.02.006 - Pauserom 1865
®@ Fag ® MEK
(@] 1.3.06.03.02.007 - Areal utbyg... | 1866
. ® 1.3.06.03.01.002 - Teknisk sjak... |1868 Arealer og mal ® X
(Production @ 1.3.06.03.02.024 - Batterirom 1870




Room Data Base and Requirements

Requirements for all rooms in the stations

are managed in a database.

« One database for the whole project sub-
divided into projects per station
« Similar rooms inherit their requirements

from template rooms.

* Key data like room-ID, Number, Name
and Area are synchronized with Revit

BM  log

Delete Room permanently (&Add Images
& [
p ™

[ElShow in Revit

@

Y

@

ot

—
=
=]

Over

witten values

0pen Template
pen Templ,

Open Add 4 L Gpen Creste Creste fom Creste CopyRoomData _Delete  View 5 Room Name Room Data <- Check for ‘over
Resm Room ~ [Reactivate oom @ Apply Template [ Link to documents '~ Unique Template  Derved  from Room + Room Data Fiter ~ @2 Go to Template Manager > ftem Checks _ specified =
Room Room Dat Projec
Navgation pane # | [Rooms Propertes P x
Room... & Room Function# Room Number _ Room Name FagiName Eier (Nav.. Programmed Area  Designed Area Sync dato fa Reit Room ~ Room 1.3.06.03.02.020 / 1817 UPS-rom
S 03 12060303001 1703 Plattorm P 130000 127260 2109202017325 FraSR
e - 1792 12060202003 1792 Beredskapsrom brannwesen AR R 1000 1252 2109200173326 FasR
179 13060202009 2099 Signa forrom RE Pu 500 778 209200173326 FasR Updated:21/03/2020 63326 PM Mauro Sabiu
oo | Guoap et 1002 1300302001 1802 nengese ek rosx 200 05 v Tz Fask || Nemeand Nambers
« FBU 1811 13.060302023 1811 MEK. MLMG 200.00 27859 21/09/2020 17:33:26 Fra SR Room Function # 1.3.06.03.02.020
> 130601 - B -5t 1812 13060203005 1812 Toslet/ Renhald / Togfarer - Here  ARK o8l 100 357 V09200173326 SR || RoomName P .
| 120602730 Adkomst A 1617 13060302020 1617 UPS-rom RE Pu 1500 s038 2y 17338 Fask || e
I 130603 - FBU - Stagjonshall 1822 13060403020 1822 Hovedtavie Uprioritert RIE BUO 3000 2888 21/09/2020 173326 FraSR " & tele, -
© 130604 - F8U - Adkomst B 1823 13060403022 1823 Teknisk rom MEK ROSX 2000 2013 21/09/2020 173326 FrasR || Room Number 1817
| 120805780 Nors 1024 12060403021 1624 Kobiingsrom Hayspent RE Hoa 1500 351 2092020173326 FaSR || User Room Number
1839 13060203011 1839 Heis AR 000 o2 2yoopirssas  resk |
1840 13.060403017 1840 Hovedtavie Prioritert RIE PKLI 2000 2091 21/09/2020 17:33:26 FraSR tional Number:
1846 13.060203.006 1846 Pumpesump MEK TOAN 400 1032 21/09/2020 17:33:26 Fra SR Name on Drawing
1647 12060203007 1847 Underfordeling RE Pu 1000 1096 2109200173326 FaSR || Eer(Navn) T
1881306020900 1848 Reaholdrom a5k He 1500 1Y U001736  FasR
< P oene e
001108 Showal 1641118 (0] Sync dsto fra Revit 21/09/2020 17:3326
s in Room [1. 1 X foom Data 1. Ups-rom] X -
The selected rooms have Room Data from Template. To edit open the Room Template or Room Data Templats R.022
& = g 2 Plasseces v siden ay batedrem eg s wisyr den skal fesyne:
Aeustie (AKU) Saniter Ventiasion, orit Bramn Spesiauttyr (MEQ)
Besrvelse Utforming/Byg9 Vinduer og Darer Elatt RE) Tele og Automasion R1E) Signal CBTC (R)
Programmert engde 50/ m ] R B
Annet: 5
Programmertbredde 30 m | Groups
Programmertheyde 28 m Guiv/dekdke - b .
Hoyde mellom himiing og tak 00] m Nyttlast —
2 etasiskl Maks nedbeynin
Hayde mellom etasjeskille 00 m oyning Kualitetsnivé v
Hayde mellom gu og himing | 00| m Bekostatisk besyttlse -
Utsparing i gl t ustyr 5 Arcas and Measurements
TakHimin
- Mgm )| ottt Programmed Ares 1500
b Ve yngete sy 5 Programmed Gres res | 1500
imling . J Designed Area 3038
akbelatang 5 Inatransportav utstyr
Taesasring L 9= > 4 Celng Height 0
Tigang fra heis Z
Overtater e E R Peimeter 2%
Miimm i darbredde 13 m
Kravtl ovedateredring Prosetert hayde 200000] m
o 5 || i g 21 m
\ess 5 | Spesste bl nnarspont e ot ® 2 m[ 12
riming = | Spesste ol o for il 5
Annet 5 ] Annet
Arkitektonisk utryk B I U 4
B 1 Ui EH = _‘
Undo Sne

®
&
»




Example Asset - Doors

@ Arﬁkl er (Ingen valgt) Artikkel 72441.005 / D@ROO2T - FBP_Dobbeldar - FBP_Ytterdar Stal Dobbel 26x29M
Q Artikkelnr Navn Budsjettpris .
. . . 005.003 TestArtikkel 000 .. @ Artikkel 72441.005 / D@R0O02T - FBP_Dobbeldgr
Asset data is synchronized between Revit . -
y e e 000 . - FBP_Ytterdgr Stal Dobbel 26x29M
. m 72441.001 Test Dar invendig enkelflayet 0.00 =
and the dRofus database: Rom | 72441.002 FBU_Dobbelder - FBU_Innerdar Glass ... 000| .. (%] Apre i lient (1] Kapler lenken
72441.003 FBU_Dobbelder - ID.SDD-01_INNER... 000 . () Egenskaper [ Dokumenter & Forekomster
° There are more data con nected to Door ﬁm 423.001 FSO001T - Hovedfordeling - FS0001T 000 .. @) Forekomsteri standardrom/mal  F8) Bilder
423.002 FS2001T - Underfordeling Aliminnelig ... 0.00 ) 02 - .
% 72441.004 Der_Interier_Single - 1100x2110mm 0.00 el L
(and Other Items) Types / InStances’ than Forekomster| | 72441.005 FBP_Dobbelder - FBP_Ytterder Stal D... 0.00 Generelt & X
72441.006 FBP_Dobbeldgr - FBP_Innerder Glass ... 0.00
H H H = = Artikkel 72441.005
what is manageable to handle within % | 72441007 |FBP.Dobbekdar - FOP_Innertor 21 . o0 ke
Systemer RETTE e T e e——— 519 Navn FBP_Dobbelder - FBP_Ytterder Stil Dobbel 26x29M
Revit & | 7241009 FBP_Dobbeldar - FBP_Innerdar Stal D... 000 .. Skal modelleres
Produkter | |72441.010 FBP_Dobbelder - FBP_Innerder Stal D... 0.00
Tilkoblinger @® X
. . 72441.011 FBP_Dobbelder - FBP_Innerder Stal D... 0.00
[ ]
A database Where users are InVIted and b | 72441012 FBP_Dobbelder - FBP_Innerder Stal D... 0.00 Ansvar Der - Dor
lellinnsf
R 72441013 FBP_Dobbelder - FBP_Innerder Stal D... 000 ..
grouped by access rights helps a great 72411014 |FBP_Dobbelder-FBP Innerdor SEI .. oo .|| Mett ® x
72441.015 FBP_Dobbelder - FBP_Ytterdar Glass 0.00 Notat
deal to: 72441.016 FBP_Dobbeldgr - FBP_Innerder Stal D... 0.00
72441017 FBP_Enkelder - FBP_Innerder Laminat ... 000 . Klassifisering ® X
k t k f . t 72441.018 FBP_Enkelder - FBP_Innerder Laminat ... 0.00 SPK Type DOR - Der generelt
0 eep raC O req u I remen S’ 72441.019 FBP_Enkelder - FBP_Innerder Laminat ... 0.00 SPK Type:
72441.020 FBP_Enkeldor - FBP_Innerdor Laminat ... 000 .. Lapenummer D02
o standardize Items 72441021 FBP_Enkeldor - FBP_Innerdor Stal 9x2... 000 .. SPK Type: Nummer D@R002T
72441.022 FBP_Enkelder - FBP_Innerder Stal 8x2... 0.00
. . . 72441.023 FBP_Enkelder - FBP_Innerder Stal 10x... 000 .. Byeg @® X
o collect information for Operation and 72441026 |FBP_Enkeldor - FBR.Yiterder St 125 000 Maskimale Dimensjoner O Vekt
M . t 72441.025 FBP_Enkelder - FBP_Innerder Stal 12x... 0.00 Bredde/lengde . mm
alintenance 72441026 FBP._Enkeldar - FBP_Vterdar Glass 10... 0.00 Hoyde o .
72441.027 FBP_Enkelder - FBP_Innerder Glass 10... 0.00
T2AA1 N9Q ERD Enlkaldmr - ERD Viardor CHAL 1M nnn




4D and 5D — Time and Cost




Constructlon Vlsuallsatlon — “Seml -4D”

Wlth use of Infraworks and the concept proposals used as phases

Nedkjarsel

Vest < > N N : p Dst

2020 14 mnd. 2025




emi-4D”

| &SN ¢ =\§ | 'l
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With use of Infraworks and the concept proposals used as phases )

Vest « » Ost
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4D — Construction Simulation

Model elements with their WBS-Code are
matched with tasks and processes in the
schedule with their WBS-Code.
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4D-Video from Contract K4

MGA: Klipper inn videoer etterpa i Camtasia, sa
Powepointen ikke blir sa stor a jobbe med.



« WBS

* Classification
* Type

* Quantities

5D — Cost calculation

OpenBIM

* |IFC

* PropertySets
* Properties

* Values

ISY Calcus

& ° Import IFC
« Config File
* Recipe

Results
» Cost

« CO2
« LCC
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Cost, LCC and Co2 Model Based Approach
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Model Based Execution




Customised Models

Models are customized for the task of execution: i o
» Georeferenced discipline models (Euref 89 NTM) FOB Enteprise e
« Information: Contact, WBS, Process codes, quantities and o -
more grouped into Property Sets o Mgt v
* General arrangement model i o
» Detail section model B e
» Customized Coordination model per Contract with search FOB Mengdelstepos 2 26134 Rarring e sticpunt (m2)
. FOB_Mengdelistepost 3 83.6157 Sveising av stélspunt (m)
sets and saved views 08 Mengatstepest 535732 Pésveising o rorpi sdspunt )

FOB_Merknad
FOB_Revisjonsdato
FOB_Status v



Possible Use of “New” Technology

It is very much up to the
contractor to make the most
out of the model-based
approach in execution:

* Machine guiding (GPS) for
excavation, piling and
drilling

* AR and/or VR for the
craftsmen at site

* Other use of handheld
devices

Contractors
«hub»

Y
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e

(Y vogr
== '-’-4-1 el y .=
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Machine guidance

PN L]

BIM-Kiosk and handheld devices

AR-Technology



Automation of Tasks




GIS Web Portal for order Basis Data — Reality Capture

&«

C {} A Ikkesikker | multiconsultmaps.arcgis.com/apps/MapSeries/indexhtmli?appid=1a52e8f2daad4ede95fd3506bbT ceaad

Fornebubanen GIS-Portal

ED] 2D Databestilling

Legg til/rediger bestilling

velg mal for 3 opprette geoobjekter

(La

Ny bestilling

i= Tegneforklaring

Bestilling status
PFs g

Ny

4 [ Godkent

pigdende

Ferdig Seskrivelss

3‘< Kontakiperson

) | Kommentarer

h
‘ Innmélte punktskyer

Redigert sv FOB_Pontal_user for sekunder siden

Lukk e

aYed A
o Rolstan Kartverkst, Geovekst, kommuner og OSM - Geodata AS  \=37=]

 Web based system to keep track of:
o All data captures that have been collected
o Easy to create a new order for reality capture
« Draw a polygon

* Enter what kind of data needed



Grasshopper and Tekla for Tunnel Structure

With the help of Grasshopper and

g+ Name Formula
»

M 500.00

parameter controlled cross "

he
b3

sections in Tekla, tunnel structure

is generated with the input of

 Rail centerlines (north bound and

south bound)

* Geological information (Excel)

This saves around 60% of time
used and creates a more accurate

design.




Dynamo and Civil 3D - Geology

Dynamo and Civil 3D are used for different modeling tasks in the

geology discipline:

» Visualisation of drilling samples

* Modelling weakness zones in rock

—_—

* Modelling rock anchoring

Being able to visualise this information has a direct effect on

project cost, when choosing rail center line and placing stations.




Over 30 Dynamo scripts in the project. Here are some..

ypeiD_CW
JwTypeMark CW
OB Classification
0B Execution

0B Location

OB Status.

Dynamo and Revit

2088 Jet piles adjusted
to rock surface in 2
minutes.

Vizualisation of Bounding Box (Zones)

e S S e

Write location code to elements within zone

Vizualisation of

Location.

! | ! ! | ! ! | ! ! ! " " " - - - -
g s i
IR
i A
H 295 3

Model 3D escape zones along rail path BIM’ification of rail sleepers



Automatic Model File List with Attributes

ALITODESK BIM 360" | Multconsult Norge AS » Fornebubanen -

Document Management MAPPER ANMELDELSER OVERFORINGER
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S — z — —— e n——
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A web app based on Autodesk Forge e e e s e 6w

@older
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Not all software can use BIM 360 Docs or

Design as an integrated workflow.

For example:
* Navisworks
+ Tekla

«  Solibri

* Novapoint

» Discipline specific software

Therefore we synchronize files from BIM
360 to the PGF-file server. The file server is

mapped to the directory N: ->‘NSync

The 'NSync

‘ B 350 5ync

Tools  Disable Data Sources  Help

Connections

Data Source

Fil server
Select a Data Source to modify the connection information.
2 360 Sync for Windows Configuration m} X
Save | Mappings: @ Add | Selected: é? Edit @ Delete -3? Advanced -
Destination Destination

% e IN

BIM360

4 Dwg / LandX

Y
Dokumenter og filer

.N:

Name

| Enabled | Source

| Source Project

Source Folder

Destination

Project Folder

1 04_FAGMODELLER-D1_GJ... BIM 360 HQ Fomebubanen /Project Files/02... | Windoy NADZ_PLANDATA...
2 04_FAGMODELLER-DZ_ST. v BIM 360 HQ Fomebubanen /Project Fles/02... | Windows N:ADZ_PLANDATA.

3 04_FAGMODELLER-03_G... [ |BIM 36D HQ Fomebubanen /Project Files/02... | Windows N:A0Z_PLANDATA. .
4 04_FAGMODELLER-04_FO.. ¥ |BIM3s0HQ Fomebubanen /Project Files/02... | Windows N:\02_PLANDATA. .
5 05_CONTAINERMODELLER v |BIM 36D HQ Fomebubanen /Project Files/02... |Windows N:\02_PLANDATA. .
6 06_SAMORDNINGSMODE... ¥ |BIM3s0HI Fomebubanen /Project Files/02... | Windows N:\02_PLANDATA. .
7 02_GRUNNLAGSMODELL. v BIM 360 HQ Fomebubanen /Project Fles/02... | Windows N:ADZ_PLANDATA.

Mapping order can be changed by dragging and dropping rows.




Navisworks Batch U

Navisworks Batch Utility combine discipline models
(dwg, IFC and FBX) into Container models nwd-files, that
are used in the Coordination models.

local) (N:} > 02_PLANDATA » D3_ARBEIDSOMRAADE > 99_BIM-ANSVARLIG » 04_LVA » BatchUtility v

i Name

Date modified

Type Size

5] LVA_BAN FileList.tet

Text Document 1KB O3 U _C STA LYA BIM.nwd

5 LvA_Ekst_FileList.tet Text Document 1B B U_F STA LYA ARK BYG.ifc
| LYA_G-modeller FileListxt Text Document 2KB Bl U F STA LYA LARK TER.fc
5] LvA_GRA_FileList.txt Text Document 2K8 "F STA LYA MEK JOOLifc
] LvA STA Filelist.txt Text Bocument ke 5] U_F_STA_LYA_RIB_BYG.ifc
= LvA_TUMN FileListxt Text Document ke [B] U_F_STA_LYA_RIBR_BRA.ifc
[%] Run Batch Utility LYA_ALL_Containers.bat Windows Batch File HE U F STA LYA RIE Y00Lifc

|eECEO off

ECHO NavisWorks Batch Utility is running.
ECHO The script is busy creating new nwd-containers for STA LYA
ECHO Please wait ..

ECHO Creating U C G LYA BIM.nwd

"C:\Program Files\Autodesk\Navisworks Manage 2020\FiletoolsTaskRunner.exe" /i

"N:\02_PLANDATA\03 ARBETDSCMRAADE)\SS_BIM-ANSVARLIG\04_LYA\BatchUrility\LYA G-modeller FileList.txt" /of
"N:\02_PLANDATA\03_ARBEIDSOMRAADE\99_BIM-ANSVARLIG\04_LY¥A\Container\U_C_G_L¥YA BIM.nwd" /version 2019

Standard

[ GlHu S _STA_LYA BI.nwd
@[3) U_C_BAN_LYA_BIM.nwd
@[d) u_C_Ekst_LYA_BIM.nwd

|8 U_C_G_LYA_BIM.nwd
@[5) U_C_GRA_LYA_BIM.nwd
@[89 u_C_STA_LYA_BIM.nwd
5

U_C_TUN_LYA_BIM.nwd

tility and Solibri Autorun

Solibri Autorun can load/update IFC-files, load
Classifications, Rulesets, Run checker, create
Presentation and save the coordination model.

Qyav Do

BT AR Q kT WS

QU PRESENTATION G New Presentation B Repot B] 1 15SUE DETARS. «3» B8 @30
Tale Rerspont 6273 t= 10 ol
Description [Dekker b b en vis somele
Goardewtion
? Undefined (452) Undefined ~
St [Open V] e e B
Stoge | DueDate g :
@ cuassificanon a
cEDPOLeNr Bae TV >
» 4D FOB Fksistensstatus. - Responsibities and Labels
» @ FOB Entreprise =
- @ OB Fue
* D@ FOB Mengdelstepcst B
+ @ 08 ot
e & Communicatien &3 Components ]

- D PGF assebeskrnelse
@ w

B CVNDO S ystem iz xe . : - ]
Eissues

P pusertaten

N:\02_PLANDATA\04_FAGHODELLER

_PLANTATA\04_FAGMODELITR

o 1BI1SSUE SORTER

0RG 10 ro -
r w nRe 1 Open i Modelsjei PGF o :
e 12AG 2 Open v weise
» me 13 FoudencT3 Open 1 2 o
] Ha¥iong 14 Open & ® v Ty
we 16¥rong 16 Open — ro sael Eo C\Usere\magnes) DeakEop\ At F_GEO_FLY_BIM.amc
r we 17Wieng 17 Open £ kTask - Checking nedel,
o [ —— ! i e G Vst TS
- w8 2Wirong 20 open FloorGrming: naeting ven 280 m2 ™ s

21wy 21

g

B



Task Scheduler

With a little help from our friend ‘Nsync
and Windows Task Scheduler both the
360 Sync, Navisworks Batch Utility and
Solibri Autorun is executed outside
office hours.

Synchronize files every night.

o
() Task Scheduler

- o X
New Containers and Solibri models every Fie Adion ViewHilp
L 1ol 7]
Iulonday' GT?S';S‘::“:'Z’(ILC“;B Mame Status Triggers NextRunTime  LastRun Time Last) |Actions
v [ Task Scheduler Library -
e 1] 360 Syne Tasks [& Batch_BAS_Containers At 20:00 every Sunday of every week, starting 20.09.2020 27.09.2020 I ey | NavisWorks S~
> [ Intel {® Batch_FBP_Containers  Ready At 20:20 every Sunday of every week, starting 20.09.2020 27.09.202020:30:00 20.09.2020 20:30:00 Ops [ 8] Create Basic Tock...
o T Microsoft atch FLY_Containers  Ready At 21:00 every Sunday of every week, starting 20.09.2020 27.09.2020 21:00:00 20.09.202021:00:00 Opel | 1o Crente Tosk..
(] NavisWorks atch_GRA_Containers Ready At 21:30 every Sunday of every week, starting 18.09.2020 27.09.2020 21:30:00 20.09.202021:30:01 Ope
1 Solibri atch YA Containers  Ready At 22:00 every Sunday of every week, starting 20.00.2020 27.00.2020 22:00:00 20.09.2020 22:00:00 Ope Import Task..
[ Display All Runni...
< >| [ & Disable All Tasks ...
General | Triggers Actions Conditions Settings  History [ New Folder..
| X DeleteFolder
MName: Batch_BAS_Containers ‘
View 4
Lecation: \MavisWorks
|d Refresh
Author: MCDvmagneg
Hel
Description: | Creates all nwd's for the station Basen @ rep
H Selected ltem -
<-The real N’sync
b Run
= End
& Disable
Security opticns
Export..
When running the task, use the following user account: )
MCD\magneg o | @ Propeties

W Delete v




Involve the whole

organization




How to get to: «That's the way we do things here»

- Change management

} Non-stop work in progress

« Communication

©

acceptance

e

\
[ “—e

anger
barganing

T

.  time
= /
G S _ / depression
(o] © —  p— " n
@ = » — ~— =3 CriSiS
n catharsis

Kibler-Ross model / Five stages of grief



Project Execution Model (PEM)

> Design, tender, documentation >> Construction > Commissioning and operations >

D’Jektfaseg ‘Arbeidsunderlagfase 3. Byggefase 4. Test og igangsettelse 5. Drift

Steg 1.1 Steg 12 Steg 15 steg 16
BB | Oppstant /Mulige | Overordnet wmmﬁuqon  Tuer rlhglig i i
imali og lay

mun Baskrivelse og enfaglig prosjetering fra Byggherre

5. Steg2.1
& Kentrahering

22
Utarbeidelse arbeidsunderlag entreprise

Basis b oo
: Design premises and layout _

: Basic premises, outer volumes and interface freeze

: Interdisciplinary detailing freeze

: Tender
: Work documentation ready
: As built

: Ready for operation




Planning and execution

Project Execution Model

> Design, tender, documentation >> Construction > Commissioning and operations >

?ﬂrbednmdea;fﬂw 3. Byggefase 4. Test og igangsettelse 5. Drift
=
)
o e

e

""" Last Planner System (LPS)
QLO: Basis
Ol Basic pramises, outer vatun « Used for detailed scheduling Preferred practice
QL2: Basic premises, outer volumes and interface freeze

QL3: Interdisciplinary detailing freeze T d t I I t .
QL4: Tender © emporary |g| al solution In .

QLS5: Work documentation ready COVl d - 1 9 Styl e
QL6: As built excel on BIM360

QL7: Ready for operation

ICE-sessions

Strict agenda

MILEPELER |
—

« Correct resources

uuuuu

* Preparations required

Cestie (07




Viewers for everyone

BIM is the key information element in

. our collaboration
* Navisworks * We use a simple user interface with easy accessibility
* There is a low user threshold, and necessary training is provided

e Web GIS to everyone in the project
» A digital model is actively used in communication with the

project's stakeholders

2D  Databestilling

-& FOB ~

Vision
«The metro of the future is created
by innovative collaboration»

Goals and success criteria for collaboration

Collaboration generates innovation

* We work actively with innovation in the project through a defined
innovation process and our own workshops

» It is safe to put forward proposals

* We focus on efficiency and think "Lean” in solution development and design

BIM is the key information element in

our collaboration
* We use a simple user interface with easy accessibility
* There is a low user threshold, and necessary training is provided
to everyone in the project
* A digital model is actively used in communication with the
project's stakeholders

Insight and recognition of each other's roles and
competencies will permeate the collaboration
+ We work integrated and interdisciplinary
« The project organization and the various roles are clearly defined
* We are good at giving and receiving constructive feedback



Overview - Progress at a glance
Reported status in all
coordination models

Progress

Generelt Innlegg Filer Status BIM-Oversikt ©  Fomebuportalen eRoom PIMS BIM360 BIMCollab dRofus Wiki 1t v g .0 & <
01_BASEN 01_FBU 02_FLY 03_FBP 04_LYA
S0 Behov def... S0 Behov def... - -

18,82% — 18,009 - 523,69% — 52 7,85% —, 51 .

) 4829% —
19,1% 17,08%
S1 Volu... Y 51 vol 52 Grens... 51
2413% " 52 Grenses... folum ... % e 74,08% S0,
55,83% 28,69% . 42,37% 50 71,48% —
Status BIM
Oppdatert
06_VEK 08_SKY 11_TUN 17_BAN 05.10.20
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Velg status
:? STASJONER
s2
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FBP Adkomst B

WBS 1.3.04.03

Saved Viewpoints & x

50 Behov identfiset (rosa)
51-Volum definert (r5d)
52 -Volum og grensesnitt avidart (orange)

1.3.04.01 - Adkomst A (Cyan)
1,3.04.02-Stasiorshal (B8)
1.3.04.03 - Adkormst 8 (Ula)
1,3.04.04- Dwrige konstruksjoner (Rose)




The future




The future

« BIM for requirements (Fire, acoustics, safety, environment)

+ Welcome entrepreneurs — Feedback time: fruitful collaboration or

learning by doing?
+ Gamification (includes VR)
o Evacuation in emergency sitation
0 Testrun of track
o Universal design
* Facility Management (using BIM-data in operations)

+ Digital twin

-
—

-..“ g >




Thank you!






