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Building digital marketplaces
- Digital supply chain
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About coBuilder

coBuilder is a Norwegian technology company with a European presence
operating at the forefront of digitalizing the Construction Industry.

The company is a privately owned medium-sized company based in Oslo,
Norway. Operating in the market since 1997, coBuilder has positioned
itself as a company having vast product data/information expertise within
the AECO industry. The group companies have a total of 135 employees
(Q1/19), 20 people on full time in Norway.

Sales offices in the UK & France and exclusive distributors in Italy, Austria,
Germany & Finland.
Member of BuildingSMART International -

Winner of multiple innovation awards in the UK

Contributor to major international standardisation bodies such as 1SO,

ot
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buildingSMART, CEN and CENELEC. : .

Are leading the global work in CEN&ISO on standardisation of Data
Templates

sfcoBuilder.



The digital marketplace for the construction industry !
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Similary, digitalisation in the construction sector
made it possible to use structured standart-based
product information for both setting specific
product requirements and identifying, specifying
and purchasing construction products that
meet those requirements.

Twitter: @_fredenlund
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The construction industry is among the least digitalized industry sectors

The HGI Industry Digitization Index Mﬂﬂw{e}i; o - - m}-;:muh
2015 or latest gvailskle data @ [igital leaders within relatively undgitized sectors
ASSETS USAGE LABOR

- g -

g H 5 o ceomen o
SECTOR H 2 . SHARE SHARE SHARE
LT § 3 L6
Media 2 1 36
Professional sarvices ] B 03
Finance and insurance E b 1.6
Whileszle trade 5 4 1]
Advenced manufacturing 3 1 16
0il and gas 1 0l 9
Utilities H 04 13
Chemicals and phermeceuticals z 1 18
Basic goods manufecturing 5 5 12
Mning 1 04 05
Real estate 5 1 3
Transportation and warehousing 3 I 14
Education H 2 05
Retail trade 5 n 11
Entertainment and recreation 1 1 0.9
Personal and local recreation & n 05
Gavernment & 15 0
Health care o 13 0l
Hospitality bl ] 0.9

I Canstructian 3 5 14 I

Agriculture and hunting 1 1 08

*  Source: (left) McKinsey Global Institute analysis, 2015
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Our common Issues

LOSS OF COMPETITIVE DELAYS IN GETTING YOUR INABILITY TO MEET DAMAGE TO REPUTATION INABILITY TO ATTRACT
ADVANTAGE PRODUCT OR SERVICE CUSTOMER EXPECTATIONS AND BRAND AND RETAIN TALENT
TO MARKET

FAILURE TO MEET EXPOSURE TO REDUCE CORPORATE DISRUPTION OF IMPACT ON CASH FLOW
COMPLIANCE REQUIREMENTS LEGAL ACTION PROFITABILITY BUSINESS OPERATIONS AND LIQUIDITY

cobuilder



In most organizations “digital” is a subordinate area of either IT or
marketing
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DIGITAL

Business Strategy?

Twitter: @_fredenlund




Digital twin - this new digital market is becoming a priority for market actors

DIGITAL WORLD DIGITAL WORLD —+  PHYSICAL WORLD
STRUCTURED INTEROPERABLE DATA 4
PPPPP @Machine Learning erredictive maintenance
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as - DESIGNED model as - BUILT model @Real Time Operational Data ?( What if analytics
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The as-designed model is based on input from the design teams which ultimately forms the BIM enables Cobuilder to provide data to create Digital Twins which is a virtual

basis for the as-built model that contains all the characteristics representation of physical as-built asset by linking standardized data to 3D. This opens a new
of a building. #CEN #ISO #ASTM etc. standards opens a closed market digital market on planned development, where assets are sold
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WARNING!! The fancy bit, BIM models = the Great Black Hole of BIM
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We need data - structured data !

THE MOST IMPORTANT
SHIFT IN THE INDUSTRY

3D

Twitter: @_fredenlund
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The big Issue: unstructured data

Twitter: @_fredenlund
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Without standards?
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Twitter: @_fredenlund



We have siloed data structures — works for all !
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The solution - European standards for structuring Product Data

jcerdisso afror

Supper Data Dictionaries CEN/TC 442/WG 04

Dare Doc. Hurmoer
2015-08-27 N DO1?
Axsistant Your contact:
Etenine CAILLEAL
Direct line: Derectiine - 01 41 82 B5 71
shenne calleauainor ong

Expert process to describe, author
and maintain properties

Drear Member

Pleass find below a draft NWWIP Froduct data templates based
on CENICENELEC standards in an open Euwopean data
dictionary - Part 1. General structure of a product data
tempiate and how fo relate it io Indusiry Foundation Classes
{IFC).

Thes draft NWIP s submitted by Morway ; it will be presentad
and discussed in Berin before the official submission o
CEMN/TC 442

elatons between the 4 NWIPs are explained in N-Document

FGL.LDW' upP on 2016-09-13

SOURCE

WG 4 Sacretanat

= afror

CEN/TC 442/ WG 04

Suppert Data Dictionaries:

Do Doc. Humper
2014-08-27 N 0017
Assistant Your contact:
Evenne CAILLEAL
Direct line Dorwct e - 01 41 B2 A5 71
ebenne calleauainor ong

Data templates for construction
objects — Concepts and principles

Dear Member

ase find below a draft NWIF Product data templates based
CENICENELEC standards in an open Ewopean data
ictionarny - Part 1: General structure of a product data

mplate and how o relate it o Indusiry Foundation Clasees

ECISIONS

This draft NWIP i submitted by Morwsy ; it will be presentsd
and discussed in Beriin before the official submission o
CENITC 442

the 4 NWIPs are explainad in N-Document

/G 4 Secretariat
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Suppert Data Dictionaries CEN/TC 442/WG 04

Dare Doc. Humper
2016-08-2% N 0020
Assistant Your contact:
Etierine CAILLEAL
Direct line Dorwct e - 01 41 G2 B5T1

ehenne caleauatno org

Data templates for construction
objects — Data templates based on
European product standards

under CPR

Dear Member

Flease find below a draft NWIF Product data templates based
on CENICENELEC standards in an open Ewopean data
dictionary - Pari 2. Framework for product data iemplates
based on hamoniged technical specifications under the

ction Products Regulation (CPR), and how 1o relate

ct data templates to Industry Foundation Classes
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DATA SOURCES

LEGISLATION
- Harmonised standards
- European Assessment Documents (EAD)
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STANDARDS
- EN, IS0, national standards
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INDUSTRY RECOGNISED
REQUIREMENTS
- COBie, BREEAM

USER SPECIFIC REQUIREMENTS

Standardised properties & Data Templates

DATA TEMPLATE

.

Manufacturer data )l
| Electrical data ~———
= [_osmota |
—— | Environmental data )l
— | Featuresdata ———

1
[ Product type / System
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Data Templates - common language for the whole industry

STANDARD

g\g

DEFINES

PRODUCT TYPE

DEFINES

SET OF PROPERTIES

* THERMAL

TRANSMITANCE

+ SOLAR FACTOR
* AIR PERMEABILITY

* ETC.

DEFINES

DATA TEMPLATE
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&
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Standardisation at the local level = a common digital marketplace

Standart with national

language

v

Harmonized European production )
standard that everbody by law must L
follow to describe performance ¢

Swedish standard
{ SS-EN 14351-1:2006+A2

!

,
A

JARN

=|L Norwegian standard
“IFNS-EN 14351-1:2006+A2

Digital Marketplace

European standard ~
EN 14351-1:2006 + A2 I| —

Window and door

.L Danish standard
‘{ DS/EN 14351-1:2006+A2

Finnish standard
FI-EN 14351-1:2006+A2
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Data Templates — an example EN 14351 -1 (windows)

resistance to fire

resistance to fire according to EN 13501-2

assessment of the characteristic loadbearing capacity
and/or integrity and/or insulation. also further optional
characteristics, namely radiation, mechanical aspects,
self-closing ability and smoke leakage

El 15; EI 30; EI 45; EI 60; El
90; EI 120; EI 180; EIl 240

undefined

duration for which a passive fire protection system can
withstand a standard fire resistance test

air permeability

air permeability class according to EN 1026

amount of air passing through a closed and fastened
test specimen caused by the test pressure

class 0; class 1; class 2; class
3; class 4

undefined

measure of how well air passes through an object

weight

undefined

weight

resistance to wind load

resistance to wind load class according to EN
12211

the wind resistance is characterized by the ability to
withstand specified loads simulating the action of wind
in positive or negative pressure without excessive
frontal deflection

class 0; class 1; class 2; class
3; class 4; class 5;

relative frontal deflection class according to EN
12211

frontal deflection of a frame member divided by the
length of the member over which the frontal deflection
was measured

class A; class B; class C

undefined

UTE TITIETISTLY UT UTE Pressure Oor ure winmu 10dU OVET d

+ i

impact resistance

drop height according to EN 13049

describes the height from which the impactor for the
impact resistance test is dropped

200; 300; 450; 700; 950

undefined

UTE CITaTdtLleETISUT UT TESTSUATICE TU 4 TOTLE dppPneEdU UVET d

L 'y HPSA | £a:
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The golden thread — structured Data Templates

TEMPLATE REQUIREMENT SPECIFICATION MANUFACTURED PRODUCT
COBUILDER Window Template Window Type 1 Window Type 2 Veka matrix 70
CLASSIFICATION: CLASSIFICATION: CLASSIFICATION: CLASSIFICATION:

COBUILDER - Window
Uniclass 2 - S5_25_30_95

Pset 1

- Assessment date

« Assessment condition
= Article number

Pset 2

+ Type designator

« Special instructions
« Construction mathod
+ Lifting strenght

* Point of contact

Pset 3
+ Environmental impact indicators

COBUILDER - Window
Uniclass 2 - S5_25_30_95

Pset 1

- Assessment date v/

+ Assessment condition /'
* Article number ./

Pset 2

* Type designator

+ Special instructions /
* Construction mathod

« Lifting strenght /'

* Point of contact

Pset 3
* Environmental impact indicators

COBUILDER - Window
Uniclass 2 - S5_25_30_95

Pset 1

+ Assessment date = 01.01.2017
+ Assessment condition

+ Article number = 380585813

Pset 2

* Type designator

« Special instructions

» Construction mathod = Fixed window
= Lifting strenght = 5

* Point of contact

Pset 3
» Environmental impact indicators

COBUILDER - Window
Uniclass 2 - Ss_25_30_95

Pset 1

+ Assessment date = 01.06.2017

» Assessment condition = hEN 15694
= Article number = 380585813

Pset 2

= Type designator = BGHO8

» Special instructions = External use only
« Construction mathod = Fixed window
« Lifting strenght = 7

* Point of contact

Pset 3
« Environmental impact indicators

cobuilder



Data Templates — the new purchasing route

AUTODESK FM SAP DAM CRM
a k ‘ REVIT Systems
I T T Data T T i
¢ l, t Templates i i
ﬁ'g‘:r?suuf.fscfmcs ;\KﬁﬁgﬁF{CAD ERP Www
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We also need GS1 standards, common identifiers

We need this !

A

A 4

(01)70711540230190

DIGITAL WORLD

STRUCTURED INTEROPERABLE DATA

as - DESIGNED model

CONCEPT DESIGN

The as-designed model is based on input from the design teams which ultimately forms the
basis for the as-built model that contains all the characteristics
of a building. #CEN #ISO #ASTM etc. standards opens a closed market

DIGITAL TWIN

DIGITAL WORLD —+ PHYSICAL WORLD

@ Machine Learning

“
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Asset Infa Model

DESIGN

A

as - BUILT model @Real Time Operational Data

CONSTRUCTION

Analytics

OPERATION AND MAINTENANCE

>

gPredictive maintenance

4

Knowledge Base

A

?f What if analytics

END OF LIFE ‘

BIM enables Cobuilder to provide data to create Digital Twins which is a virtual
representation of physical as-built asset by linking standardized data to 3D. This opens a new
digital market on planned development, where assets are sold

cobuilder


https://app10.cobuilder.com/en/ProductView/Details?param=CF3F8251913DEED3E2D473E1EFB472047B3467AD2E1670E34BCA2C4471119343E343772D47A1525E059594FF8D1DB5BB0899DBAD0F0EC66E1A5DA701EC4A621B2AF9AF89C8AC8173735DF3FE2E0C47467B4CCEA36917CD11AD8DE35E6E6419C4FEE9FCE04E34DA0BEE83A6D1A42DFE3D1A5742806B01FC87F054C2BB6C33D5196CC1CD45BB98B14524BB191F6A6A97EEC68A0C415585CB5E1B8FD39213B755BE

GS1 standards & structured Data Templates

BIM DIGITAL TWIN

Thermal Transmittance DIGITAL WORLD DIGITAL WORLD ~+ PHYSICAL WORLD
. .. STRUCTURED INTEROPERABLE DATA »
Light transmission
Length Bendi h
Color ending stre ngt FFFF 7 Machine Learning 7 Pregictive maintenance
Warranty time Globalwarming .. - = o

@)
(01)707115402301904 e ®@ e ®® 000 + DHDH + IQ\

. : P «—> L |
Loa d arin g : _____________________ c:) Asset Info Model Analytics Knowledge Base
Compressive strength O et o
e AN
Flow rate as - DESIGNED model as - BUILT model @Real Time Operational Data ?f What if analytics

Reactiontofire

CONCEPT DESIGN DESIGN CONSTRUCTION OPERATION AND MAINTENANCE END OF LIFE

The as-designed model is based on input from the design teams which ultimately forms the BIM enables Cobuilder to provide data to create Digital Twins which is a virtual
basis for the as-built model that contains all the characteristics representation of physical as-built asset by linking standardized data to 3D. This opens a new
of a building. #CEN #ISO #ASTM etc. standards opens a closed market digital market on planned development, where assets are sold

cobuilder


https://app10.cobuilder.com/en/ProductView/Details?param=CF3F8251913DEED3E2D473E1EFB472047B3467AD2E1670E34BCA2C4471119343E343772D47A1525E059594FF8D1DB5BB0899DBAD0F0EC66E1A5DA701EC4A621B2AF9AF89C8AC8173735DF3FE2E0C47467B4CCEA36917CD11AD8DE35E6E6419C4FEE9FCE04E34DA0BEE83A6D1A42DFE3D1A5742806B01FC87F054C2BB6C33D5196CC1CD45BB98B14524BB191F6A6A97EEC68A0C415585CB5E1B8FD39213B755BE

GS1 standards & structured DATA TEMPLATES

Request product information_(éeven attributes):

1. GTIN

2. Target Market

3. Brand

4. Company Name = GS1

5. Label Description

6. Medium Resolution Image

7. Global Product Classification | —
8. Resistance to fire according to EN 13501-2 (El 15; El 30; El 45)

9. Resistance to wind load class according to EN 12211 (class 0; class 1)
10. Burglar resistance according to EN 356 (P1A; P2A; P3A)

11. Frame width according to EN 12519 (width of the frame in mm)

12. Clear opening width according to EN 12519 (fire escape width in mm)
13. Colour according to Natural Colour System (NCS 4055-R95B)

14. Colour according to RAL classic system (RAL 1005)

15. Global warming potential according to EN 15804 (kgCO, eq/piece)
16. Warranty period (number of months)

P

afmor

EN/TC 442/WG 04
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Expert process to describe, author
and maintain properties

Data templates for construction
objects — Concepts and principles

Data templates for construction
objects — Data templates based on
European product standards
under CPR

Data Template




The use case — Clients Asset catalogue

FLOORS WALLS

HVAC
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Creation of a Data Template for a wall

System property name According to Value Unit

Name: External Wall

Description: Wall Acoustic rating

system to be used for Fire rating

external walls .
Thermal transmittance

Name: My External System property name Accordingto Value Unit
Wall
. Acoustic rating
Description: Wall
system with external Fire rating
insulation. Rw =45 .
dB. EI60 Thermal transmittance
e e =
_-222222EEEEEEEEE R RNy, cobuilder =
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Setting requirements on component level in the Data Template

@ PERFORMANCE ENVIRONMENTAL
/ DATA DATA

Property Name According to Value Unit

Thermal Resistance  [EYFEE:
S Recction to Fire N 135011

+ Add custom property in performance data

Component

Name: Property Name According to Value Unit

Stone Wool Global Warming Potential [LZ)\HEE102 1.2E+00 kgCO;
nsuaion SRR e 1500

+ Add custom property in environmental data

- -
- - L = -

-
- - - - - - -
- - - - - - - -
_‘f“ - - - - - e



Link Wall to model - Send spec to the supply chain

Name: My External Wall

Description: Wall system
with external insulation.
Rw =45 dB, EI60

System property name According to Value Unit

Acoustic rating EN ISO 717-10 >43 m

Fire rating EN 13501-2 EI60

Thermal transmittance EN ISO 6946 <0.18 W/(m2.K)

General purpose plastering mortar . Product2 | Product3 | | Productd
EPS: - Product2 ~ Product3

Particleboard (1): Product 1 ~ Product2 ~ Product3 Product 4
Structural timber: - Productl Product 2 Product 3

Stone wool isolation: Product 1 - Product2

Particleboard (2): Product 1 Product 2 Product 3 ~ Product4
Vapor barrier: - Productl

Gypsum plaster board: Product 1 Product 2 - Product3 Product 4

cobuil



Estimate Embodied Carbon Footprint from installed products

Embodied carbon coefficient x Quantity of plaster board \
of plaster board

Efmltaodled ca}rbon coefficient x Quantity of stone wool EMBODIED
of stone woo CARBON
OF WALL

Embodied carbon coefficient

of vapor barrier x Quantity of vapor barrier

Embodied carbon coefficient | _ |
of timber section x Quantity of timber section j

builder



Gather Elemental Cost Data for Analysis

TOTAL per Unit MATERIAL
—
MATERIAL per Unit
EQUIPMENT
EQUIPMENT per Unit
LABOUR per Unit
LABOUR

builder



AUTHORING ENVIRONMENT DIGIATAL ASSET PLATFORM
DIGITAL MARKETPLACES




Please, contact us for further
guestions on Data Templates !
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MANUFACTURNG

Thank you!

Lars Chr. Fredenlund
fredenlund@cobuilder.com
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