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Novorender introduction and update

BIM requirements in large, Norwegian infra projects

Demo of how Novorender solves requirements
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Who are we?

Pal Njolstad, COO Rafael Hegre Cabeza, Jo Kristian Larsen , Head
Head of Product of Marketing
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Novorender unlocks game-changing value in large

construction projects

Statens Vegvesen?:
reduced construction time
with >50% (link)

Bane NOR!?®: saved >20
MEUR on 1 project (link)

COWI: 90% reduction of
2D drawings (link)

1 Bane NOR: Norwegian state railway builder and operator 2 Statens Vegvesen: Norwegian state road builder and operator 3 COWI: Top 10 Engineering Service Provider


https://novorender.com/how-banenor-reduced-construction-time-by-40/
https://novorender.com/how-risa-and-cowi-reduced-2d-drawings-by-90-and-eliminated-all-paper-in-road-construction-project/
https://novorender.com/bjelland-cowi-and-statens-vegvesen-reduced-construction-time-with-50-70-through-paperless-design-and-construction/
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The construction industry lacks 3D viewer and integration
of ever-growing data amounts and different formats

-

N~

No/slow 3D
visualization of big and
complex construction
data

>30%

GB data growth in
construction projects last 5
years — expected to continue
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&y Fragmented
=alE] construction data -
across different
formats and systems
0
>85%
of engineering, construction,
and infra owners struggle
with unintegrated systems &
tools
\_ W,

SOURCE: FMI; KPMG; JB Knowledge

Cumbersome access -
only for specialist users,
hardware, and when
online

>15-30%

of time on construction
projects spent looking for
information not
immediately available

B
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»
How does it work? Novorender federates unlimited data from " '

>50 systems/formats and provides a “single source of truth”

»
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+50 systems/formats
1 Point cloud-Point cloud data ContraCtor
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Recent updates in Novorender

m Clash Detection Model Validation
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The Nordics and Norway has the highest BIM penetration
in Europe and the World

Share of projects using BIM, %

4=
Aw 1. Norway

+ 2. Finland

46% : 6. Netherlands 21%

46% " 7. Belgium

A
:: 3. Sweden & 8.Spain
N
B csioni S 9. UK

' ' 10. France

:: 5. Denmark

Source: Survey of 30,000 architect in Europe by Architects’ Council of Europe (2018-2022)



» d
Public owners have mandated adoption of BIM, latest includesnworen e

ISO 19650 level 3 and model-based projects

2020+:Scale
2010s:

Standardization

2000s: Pilots = [|SO 19650 and IFC 4.3
= Model-based projects with

/ = BIM and open formats/.IFC’ one (1) accessible model

= Information standards for = Elimination of 2D drawings

= First BIM pilot project'?2 BIM models®> _
= First BIM manual3 = Model-based pilot project®
als .
= STATSBYGG = [NJ Mveveier BANE NOR

Statens vegvesen

BIM adoption

1 Statsbygg 2 HiTOS 3 SIMBA 4 Statens Vegvesen V770 Modellgrunnlag 5 Bane NOR Krav til
informasjonsmodellering 6 «Fellesprosjektet Ringeriksbanen og E16»)
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BIM adoption is working: large Norwegian projects more
on budget the last decade

Average cost overruns, %

_1025%
o a a
2010s 2020- " Benchmark!

Road

1 Project delays estimated based on Oxford University's database of >12,000 infrastructure projects globally.
Average cost overruns varies greatly by country, ranges applied.
SOURCE: NHO; Oxford University; Idunn; NTNU Concept




We have mapped BIM requirements on all large (>500
mNOK) infrastructure projects last 5 years’
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Prosjektkilder:

Nye Veier

Bane NOR

Statens Vegvesen

E136 Veblungsnes og Stuguflaten
E39 Mandal-Blgrstad

E6 Ranheim - Sveberg

E6 Berkak - Vindasliene

E39 Lyngdal @st - Lyngdal vest
E18 Langangen - Rugtvedt

E6 Storhove - @yer

E6 Moelv - Roterud

E6 Ulsberg - Vindasliene

Trenderbanen
Grorud ventestasjon

E134 Oslofjordforbindelsen Prosjekt
E134 Vagslid-Seljestad

E6 Megarden -Sommerset

E105 Gjgnnestunnelen

E18/E39 Gartnerlgkka - Kolsdalen
E18 Vestkorridoren

E102 Fornebukrysset - Strand

1 With publicly available BIM requirements, N=16

Full article available here


https://novorender.com/bim-krav-pa-store-norske-infrastrukturprosjekter/

» d
We have identified 30 BIM requirements and categorized novorender

them in 4 groups

A General BIM
requirements 6

B Model data 10

C Model functions 10

D Model
availability

Total 30
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The number of BIM requirements keeps growing every

year, Nye Veier leads in requirement setting

Average number of BIM requirements per Average number of BIM requirements per
project over time, # project by owner, #
23,3 25
216 22,7

22

2022 2023 2024 % N NyeVeier Bl‘\N E N 0 R

Statens vegvesen



2) novorender
A General BIM requirements » Deep-dive

demo
Oslofjordforbindelsen

94% \/

100%

1 BIM execution plan

2 Model-based project (ISO 19650)

3 Viewer 100%

4 Project Information Model (PIM) 88%

5 Common Data Environment (CDE) 82%

NN XX X

6 Virtual Design & Construction (VDC) 716%




B Model data

» Deep-dive
demo
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Oslofjordforbindelsen

7/ Federated model

8 Model Maturity Index (MMI)

9 Open Formats

10 Terrain/GIS

» 11 Temporary measures

» 12 YM/SHA/RUH etc.

13 Operations & maintenance documentation
14 Drone films and photo

15 MWD data

16 Point clouds

N
I
I -
T
I -
T
I -
I ;.
I ;-

-

AN NN N NN N NN



C Model functions

» Deep-dive
demo

2) nhovorender

Oslofjordforbindelsen

17 Version control

» 18 Quality control
» 19 Check lists ("systematisk
ferdigstillelse")

20 Geometric control

21 Filtering/grouping/search

22 Replace 2D drawings

23 Link to relevant documentation

24 Measurement tool

25 Task/issue management

» 26 Clash detection

N 0
I 00"
I 00
I -
I
I ;"
I -
I
T

_ 6%

AN N N NN N N
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D Model availability » Deep-dive

demo
Oslofjordforbindelsen

27 Mobile

88% v

710/0 /

28 Quick & easy access

29 Automatic updates 53%

30 Offline 47%
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» d
We have described and documented how Novorender helps meet

all identified 30 BIM requirements

)’ novorender Our Solutions v Industries v Customers News Aboutus v

Hvordan Novorender hjelper radgiver og
entreprenorer a mote BIM-krav i store norske

infrastrukturprosjekter

Vi har gjort en systematisk gjennomgang av BIM-krav i store

infrastrukturprosjekter innen vei og jernbane de siste 5 arene, og du kan lese mer Do you want to try

om dette i en egen artikkel her. Novorender?

I artikkelen har vi identifisert og beskrevet 30 BIM-krav, grupper i fire kategorier: A - Rafael Hegre Cabeza
generelle krav (6 krav), B krav til innhold i BIM-modell som stilles tilgjengelig for e

byggherre (10), C krav til modellfunksjoner (10) og D modelltilgjengelighet (4). | Head Of Product
denne artikkelen beskriver vi hvordan Novorender kan hjelpe med & Igse alle disse

kravene.

Oppsummering:

Novorender er bade prosjektets innsynslgsning («viewers), prosjektinformasjonsmodell (PIM) og
felles dataplattform (CDE) i én lgsning. Videre har Novorender stgtte for et bredt spekter av
pakrevd modelldata som alle fag- og grunnlagsmodeller og andre BIM-modeller, sammen med GIS,
punktsky og mye mer. Sentrale pakrevde funksjoner rersjonskontroll, kvalitets- og geometrisk
kontroll mm. er ivaretatt. Novorender har dessuten en unik tilgjengelighet ved at modellen laster p&
et par sekunder, uavhengig av starrelse, og er enkelt tilgiengelig via nettleser pa mobile enheter.

Innholdsfortegnelse

Full article available here


https://novorender.com/hvordan-novorender-hjelper-radgiver-og-entreprenor-mote-bim-krav-i-store-norske-infrastrukturprosjekter/

» d
Enough PowerPoint, now to the deep-dive demo! novorender

m Clash Detection Model Validation

11 Temporary measures 26 Clash detection 18 Quality control

12 YM/SHA/RUH etc.

19 Check lists (“systematisk
ferdigstillelse”)



Forms - Object
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1. Chose Form type

2. Assign objects

< i [ Forms * ~ 1 X
& Back

Form
Title

New Object Form

Form type

® Object O Geo
Objects assigned: Add objects

Items: Add item

Cancel

< : B Forms
& Back
Assign objects

Nome

@ Advanced @ AND

*x ~ 1 X

F:Q;IZpentkab\er @ = 8
@ or Q search

T

3. Add Form items (multiple)

< : [B Forms
& Back

Form item

Title
Always relevant

Type

* «+ 1 X

l Checkbox

Checkbox
Date

Date and time
Dropdown
File

Input

Text or URL
Time

Traffic light

Yes/No




Forms - Geo

2) nhovorender

1. Chose Form type

2. Select marker

3. Add Form items (multiple)

< i EB Forms
& Back

Form

* -~ 1 X

it
I— New Geo Form

Form type

O Object @ Geo
Marker:
Items:

Cancel

Select marker

Add item

< : [B Forms
& Back

Select marker

e J Car barrier
A Cone

[ Dumper
& Excavator
(0] Hardhat
Q9 PinyM

B RailingA
m Railing B
= Road block
W Surveyor
O Sign rect

* ~ 1 X

< : [B Forms
& Back

Form item

Title

Always relevant

Type

* «+ 1 X

Checkbox

Checkbox
Date

Date and time
Dropdown
File

Input

Text or URL
Time

Traffic light

Yes/No
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Forms - Temporary measures

B Forms
& Back

Form name

Rail at start of the bridge

Guard rail connected to tunnel

42637KB g

Guard rail.png
14. august 2024 kl. 12:48:38 p.m.

Add File

Transformation

Signatures (1)

Rafael Hegre Cabeza
/ 2 rhc@novorender.com
@ 10/8/2024, 9:26:21 AM

FOE

"5
A

»*
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Forms - Ytre miljo

& Back

Form name
Salamander

Description
Northern crested newt spotted

Image

il Salamander.jpg

SRl 15. august 2024 ki. 09:05:32 a.m.

Additional documentation
Northern crested newt.docx
15. august 2024 kl. 09:08:21 a.m.

Transformation

FOE

"5
A

* B
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Forms - SHA

& Back 2= Flyto

Form name

Elektrisk spenning

Description

Signert?

O No O Yes

Transformation

boa R B

*
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Forms - Checklist (systematisk ferdigstillelse)

B Forms

°a

& Back

Manhole

Are the pipes connected to the manhole?

O Yes O No

Are all the parts sufficient connected?

O Yes O No

Image

No files uploaded.

Add File

Additional comments

Constructed by who?

FOE

Controlled by who?

*» B b &
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Clash Detection

Select Clash Configuration Clash title *

Constructions and road guardrail Constructions and road guardrail

Check these elements Against these elements

3U_j_1ak_Loncreteul

A_FELLES

oA tty 3D_|_Trafikkdelegy_Smagatestein_PStone01
[l Asset type

B Attribut 3D_J_Trafikkdelegy_storgatestein_PStone01
i ributes

i 3D_J_Trafikkdeleoy-smaagatestein_PStone01
Bits Per Sample

. 3D_J_Trapp_Concrete01
Date-Time
DWG

8 E18VK

3D_J_Vegg_Concrete01
3D_J_Vegg X_F99_]_Concrete01
. 3D_J_Vegg X_F99_K_Concrete01
01-Entreprise
R 3D_J_Vegrekkverk_X_F99_]_Steel01
8 02-Fagomrade
0 3D_J_Vegrekkverk_X_F99_]_Steel01_Arbeidsbredde
3D_J_Vegrekkverk-Betongrekkverk_Concrete01
3D_J_Vegrekkverk-ror_Steel01

3D_J_Vegrekkverk-stolpe_Steel01

03-Konstruksjon

3D_K_Antatt bunnplate_X_F01_K_Concrete04
04-Aksenummer

3D_K_Antatt sale_X_F00_K_Concrete04

[+]

05-Navn
3D_K_Antatt sprengningsni iva_X_FOO_K_Rock01

[+ ]

06-Material
3D_K_Asfalt_X_FO0_K_Asphalt02

[+]

07-Objektkode

. 3D_K_Avrettingslag_K_Concrete01
08-Varighet

[+]

3D_K_Avrettingslag X_F99_K_Concrete01

[+ ]

09-Fase_start
3D_K_Basement_X_F00_K_Wall02

[+]

10-Fase_slutt

3D_K_Betongavretting K_Concrete01

[+ ]

11-MMI
3D_K_Betongavretting X_F99_|_Concrete01

+]

12-Revisjon

3D_K_Betongplate pa peler_X_F01_K_Concrete04
13-Merknad1
@ In Explorer please activate Clash component from Adv. settings — Features — Beta — Clash.

The results on the clash detection will be available inside Review — Clash Cancel Save

llDDDDDDDDDDD&DDDDDDDDDDC
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Clash detection

(g Clast * <~ 1
<8
Constructions and road guardrail
lid ( >
TOPT (34 =
TOPT d(1 et
TOPT d(1 o
R, e S




»
Model validation - Options hovorender

) ) ) RuleSet Type
View or edit project rulesets [Common -

Common

Visual Editor JSON Editor Al Generator
Delete Objects

Double Sided Material
Rule 1 - Concrete in constructions with MMI300

s o Csv Properties
Rule T commenttext J

Search And Replace

Rule 2

Clickto 2dd a comment /'

Cancel Save




Model validation - Setup

novorender

View or edit project rulesets

Visual Editor JSON Editor Al Generator

Rule 1 - Concrete in constructions with MMI300

Rule 1 commenttext g*
Object Filter

Set1
Property

E18VK/02-Fagomrade

Property
E18VK/11-MMI

®

Rules
Property

E18VK/06-Material

©}

®

RuleSet Type

Common

Result
Output Proj
Rule 1 - Concrete in constructions with MMI300

a@ True

action
Property
value
passed

action
Property
value
failed

Rule 2

Clickto add a comment

v o

‘ + NewRule ‘

Cancel Save
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Model validation - Al generator

@ @ Novorender Rulesets - Al Generator v & Del L J
Create a Ruleset that verifies a property set

0 It looks like the sheet contains two main property sets: @@_common and @1_Road , with their

respective properties listed below each set:
e 00_Common:
e Date
e Tag
e Comment
e 01_Road:
s ADT
* Road number
* Heavy vehicles

I'll create a ruleset that verifies these properties. The ruleset will ensure that each property is not

empty, using regular expressions to check if they contain any value.

Here is the JSON ruleset:

json (9 Kopier kode
{
B
{
1,
S

{

3

{

+
@ Melding Novorender Rulesets - Al Generator °

Novorender A 4 lzere opp modellene vare. ChatGPT
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Model validation - Visual overview

]
X

< [ Groups

P&

0 Add group

Groups:55

_Designed models

»

_Existing models

_WMS

11-MMI

Color

Hidden

Ruleset

Rule 1 - Concrete in constructions with MMI300

failed

passed
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34



Thank you!
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