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B SketchUp

» IT konsultatsiooni ja miiligi ettevote

» Asutatud 1991a.
» 20 spetsialisti ning konsultanti.

» CAD/BIM ja dritarkvara lahendused;

» Koolitused ja konsultatsioon;
» Ehituse- ning tootmise andmete

juhtimine ja visualiseerimine;
> IT tugiteenused.
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POHJUSED?
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Koostoédvormid?

Aegunud projektlahendused?
Optimeerimata ehitusprotsess?
Tootajate kompetents?

Tanane hangete slisteem?
Regulatsioonid?

Vahene tehnoloogia- ja innovatsioon?

Ebaefektiivne tarneaehel tervikuna?!

...ja koige selle juures vahene digitaliseeritus:

"

McKinsey Global Institute industry
digitization index; 2015 or latest
available data

Relatively low I . Relatively high
digitization digitization

@ Digital leaders within relatively undigitized sectors

Sector

ICT?

Media

Professional services

Finance and insurance

Wholesale trade

Advanced manufacturing -

Oil and gas BT .

Utilities ]
Chemicals and pharmacedticals - -

Basic goods manufacturing -

Mining I — . _—
Real estate - I N N N

Transportation and warehousing @

Education ® --

Retail trade ° R [
Entertainment and recreation -- ---
Personal and local services [ [ [

Government ° ]

Healthcare - --
Hospialy E s T T
Consirciion I v s

Agriculture and hunting
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System of Systems
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GIS BIM PLM
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Supply Chain
owner, designer, builder, manufacturer, ...

Graphs by buildingSMART International
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A . | (manufacturer) have a door to sell -
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Graphs by buildingSMART International
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Graphs by buildingSMART International
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PROJEKTIPOHINE TARNEAHEL (HOMME)

Client
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manufactures
physical
components
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Platforms

+ supply workflows
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m

Integrated
system design

Digital library
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+ construction

« intellectual property

© Bryden Wood Technology Limited 2017
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Identify: GS1 Standards for Identification
GLN Global Location Number

GTIN Global Trade Item Number SSCC Serial Shipping Container Code GRAI Global Returnable Asset Identifier GIAI Global Individual Asset Identifier GSRN Global Service Relation Number
GRAI

[ein ]  [ern] [emin] [emin] | on | | ciar | | sscc | [ on | [Gar ] [ern] [erin] [ 6N ]|  [esra]
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Manufacturer Item Case Pailet Transport Distributor Transport Pallet Distribution Transport Case item
Centre
\))
Capture: GS1 Standa

Retailer Consumer
Healthcare
or |

Patient
Provider Caregiver
Operator
rcodes & EPC/RFID
GS1 Barcodes
EAN/UPC

GS1 EPC/RFID
ITF-14 GS1 DataBar GS1DataMatrix ~ GS1 QR Code GSlsg‘r’c':‘)ZgS“e EPC HF Gen 2 EPC UHF Gen 2
- .
il el el
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Share: ¢ .a dards for Data Exchange

Data Synchronisation Network (GDSN)

Transactional Data eCom (EDI)

Event Data EPC Information Services (EPCIS)
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Interoperability >
Product data Product geometry
Item/Shipment Traceability Product Pedigree Purchase
Tracking Recall/Withdrawal Order/Despatch
Advice/Invoice
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Tana Homme

EXHIBIT 1| Direct Distribution Will Transform the Building Materials Industry by 2030

TODAY, THE TRADITIONAL INDIRECT
MODEL DOMINATES

« The indirect sales channel,

Building materials which uses wholesalers = Buﬂding mateﬁals
producer and retailers, is the main
distribution channel
: § 1t 'é
« The direct sales channel is =
Wholesalers Justemerging »
8
" « Wholesalers and retailers E
own the customer 2
Retailers relationship and collect G
‘t customer data b
c
« Building materials 2
Decision makers producers have little £ Decision makers
visibility into the customer 8
Contractors base and interact with = Contractors
e ickdeaiars wd
request of w ani
Developers retailers;ncgmractor clubs, — Developers
: events, and university .
Architects cooperatives are common Architects
Do-it-yourselfers and others :/:tr::aecsnfgrn:uch Do-it-yourselfers and others

Technology enables producers to bypass traditional distributors

Indirect sales channel  Direct sales channel | Sales fCustomer data

Source: BCG analysis.

24.04.2020 | Digiehituse toovood 2020

EHITUSMATERJALIDE TURUSTAMISE TARNEAHEL

BY 2030, DIGITALLY ENABLED DIRECT DISTRIBUTION
WILL BE COMMON

« The direct sales channel is
the main distribution
channel

« Distribution is enabled
through third-party
logistics providers, such as
Amazon.com

« Wholesalers and retailers
have a diminished role in
distribution

« Building materials
producers own the
customer relationship and
collect customer data

« Building materials
roducers provide

information and technical
support to professionals
and do-it-yourselfers
through apps, online
forums, YouTube, and
Facebook
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DigiPLACE - Digital Platform
for Construction in Europe

i' G CE [ About News Events Reports (@ O
F‘s"

.?

J TOWARDS A

EUROPEAN
DIGITAL PLATFORM
FOR CONSTRUCTION

\si "
) €

Latest'News

| -
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- erinevad initsiatiivgrupid

DSCIBE - Digital Supply Chain
in Built Environment

@ contactUs © support & Login & careers & engiish
Cobullder Home Platform Case Studies Blog Events About Us Q

About the Digital Supply Chains in Built =™

Environment (DSCiBE) work group
Read "The Digital A
Supply Chain: Data
Driven Collaboration®
n Whitepaper 'o
[ Downloa ) G’J

The Digital Supply Chains in Built Environment (DSCiBE) is an international work
group was launched in March 2019. The group aims to bring together major industry
stakeholders which are involved in the Supply Chain of the Built Environment and to
jointly develop processes for the digital exchange of all kinds of data and

information, based on existing global standards.
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-~ = it




KASUTUSKOHAD

Digital design: Assist with document control and integration as design progresses from sketches to construction documents

Preconstruction

Estimating: Automate
and improve the
accuracy of bid
estimates

Construction

Design % Scheduling Materials Field @ Equipment
management management productivity management

@

Operations and management

Work-order @ Remote monitoring Predictive analyt- Mid to small @ Asset management with an ongo-
management of building systems ics for system project ing record of facility performance

Quality @
control

Contract @ Performance
management dashboard

management: Provide and analyze Information platform for stakeholders
dashboard for business- gathering from past projects to prequalify, evaluate,
development pipeline and competitor performance and select partners

Construction relationship O Market intelligence: Gather eb Marketplace: Create a

Document e Safety
management

Enterprise-resource-planning systems (ERP-systems)

management management and maintenance backlog


https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/the-new-age-of-engineering-and-construction-technology
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/the-new-age-of-engineering-and-construction-technology

TEHNOLOOGIAD -ErINEVAD VOIMALDAJAD

Design simulation

s [l Back-office Value engineering . ) Dig
2 M Digital collaboration [ ] Building Information - Virtual
% . On-site execution Productivity MOde“ng (BIM) = ming
management Process simulation 3-D modeling’
’« — ’ ; Drone-enabled
N Risk .~ \ - yardinspection
Portfolio planning management % —
and management - PP ; ) Off-site
> I\ R ’/ o Testing S
; A & ). Project .~ fabrication
Capital | _efistormienRelationship i pedulir ey
financingg® RM)\“\; ", g —.Do training

Labor and
professional
marketplaces

COnstnMrials
marké;plac, . Equipment

rketplaces

Machine
learning
Artificial
intelligence
and analytics

McKinsey&Company

Ehitussektori analiius selle tehnoloogia kasutamise aspektist, et leida omavahelisi trende ning
seoseid. Jamedamad jooned naitavad, et neid tehnoloogiaid kasutatakse [tOenadilisemalt] samaaegselt.

24.04.2020 | Digiehituse toovood 2020



DIGITAL CONSTRUCTION ONTOLOGIES

—

[ SpaceOccupying

Entity

Location ]

site
building
section
floor
zone
space

|

Material

Batch

|

[ Workspace } .

labor space
equipment space

hazard space

Building }

Object

« wall

» slab
beam

e window
door

protected space

Identifiable
Entity ] = rdfs:subClassOf
J [ Activity ]
[ A A ] project
. gen appoint
[ Equipment J dismantle
Information ][ oo design
: Grou J ‘ lan
J BIM l:n0d9| ContentEntlty p « subcontractor fransport
drawing k .
e procurement package Worker install
specification . . .
) \ shipment painter smooth
instruction material kit - inspector paint
cost item category ¢ manager inspect
approve
[ Issue ] [ Contract J assess
decide
* delivery contract transfer

design problem [
schedule problem

resource problem .
roadblock .
quality problem .

Event ]

status event

sensor observation
received notification

work contract


https://digitalconstruction.github.io/
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MILLINE SEE EESTI JA ISO SEOS NUUD OLIGI?

DT EV)
EEST STANDATDIE ST E VS

— Eesti Standardkeskuse temaatikal , Ehitusinformatsiooni
modelleerimine (BIM)“ tehniline kommitee osaleb vastava Euroopa
komitee kdrval standardite koostamisel ja tegeleb valminute tdlkimisega
eesti keelde.

— Motestav eesmark: ‘

— Seejuures on siis:
» CEN/TC 442 ,Building Information Modelling (BIM)“ - Euroopa tehnilise komitee
* ISO/TC 59 “Buildings and civil engineering work” - rahvusvaheline tehniline komitee

+
peegelkommiteeks. oy
ISO
A v


https://www.evs.ee/et/committee/detail/52
https://standards.cen.eu/dyn/www/f?p=204:7:0::::FSP_ORG_ID:1991542&cs=16AAC0F2C377A541DCA571910561FC17F
https://www.iso.org/committee/49070.html

woene STANDARTIMISEST

ORGANIZATIONAL MANAGEMENT Erinevate tasemega info ja
ASSET & PROJECT MANAGEMENT nendest tekkivate info
INFORMATION MANAGEMENT

Interested parties' Appointment information

DELIVERY PHASE information requirements requirements
(PIM) e (]
0;‘5?0':']:1?:;:::‘ g Asset Information ‘% Asset Information
Rédil L 2 | Requirements |=&
equirements =1 (AIR) ‘ = Model (AIM)
(OIR) g %
contritiutes to contfiggtes to.
Project % | Exchange = Proleck
Information _g_ ol Information _"‘3 Inf t" .
Requirements % | Requirements ‘9:}, n orma;’ll;)qn ode
(PIR) g (EIR) 2 (PIM)
(@) !
(AIM)
OPERATIONAL PHASE
e.g.1S0 19650 Uldine (ilevaade standardiseeritud
e.g. ISO 55000 & ISO 21500 kujul vara haldamise kohase info
e.g.1S0 9001 juhtimisest elukaarel.

Joonis: ISO 19650-1:2018



INFOVAHETUSE POHISTANDARDID

EN IS0 19650-1

Organizational Information
Requirement, OIR

informs | generates
y ENISO 19650-1 y EN 1S 19650-1 EN IS0 19650-1
Project Information Asset Information specifies Asset Information Model,
Requirement, PIR Requirement, AIR AIM
generates informs A
EN IS0 29481-1 EN IS0 29481-1 EN 15O 29481-1y EN IS0 19650-1 contributes to | EN IS0 19650-1
Information need describes .|  Exchange Information specifies .| Project Information Model,
Level of information need Requirement, EIR PIM
defines is part of A
EN ISO 29481-1 EN 15O 29481-1 y EN ISO 19650-1 EN ISO 19650-1 contaims EN ISO 29481-1 | EN IS0 195650-1
Process Map, PM describes ; is exchanged by -
(business purposel}activities) ]nfor.rl.nrigg:cg‘:g ange - Information container is handled by Information deliverable
A A
EN ISO 29481-1 is handled by is type of is type of
Interaction/Transaction describes — .
map (roles and messages) Document is collection of Documentation
A
EN ISO 29481-1 | supports

Model View Definition
schema




ISO 19650 (Information management)

Requirements Information Delivery Project & A_SS“-’t
(OIR, AIR, PIR, EIR) Cycle Information
management Roles

Information
Delivery Planning

1SO 29481 (IDM)

Process Map Interac.tlon/ Exc.hange
Transaction Map Requirements

prEN 17412 (LOIN)

Level of Level of Level of
Geometry Information Documentation

ISO 19650-1 ISO 19650 — 2

Project Information Management Process

Terms and Asi?ea(:d ?nefi;?:wla?o%f The information
definitions . Projes. : delivery cycle
information requirements

Information
management
functions

Activities undertaken per project
: : = : Managing the Common data
Dellvgryteam Contamer-ba’ed Informatlon collaborative environment Activities undertaken for each and every appointment on the project
capability and collaborative delivery : :
z ¢ - production of (CDE) solution
capacity working planning

information and workflow

© Operam




PROJEKTIPOHINE INFOKORRALDUS ELUKAAREL

Transfer of AIM

information to PIM

]
]
2
=1
&
2
80
=
g
g
]
&
<

T !

Delivery phase leadership according to any project procurement route

A
Lead appointed party X Lead appomted party Y

I \ﬂ\

w
&
i

s

2

Lead appointed

)

Sub-appointments (depending on
procurement route)

C

Joonis: ISO 19650-1:2018

PIR for each key decision point &

e 1 HQE@Ystaee 2 KSR e - KO- KA

U Stage ... (trigger events)

Operational phase

\

Lead appointed party Z

|

Transfer of PIM information to AIM

OIR - Organizational Information Requirement
AIR — Asset Information Requirements
PIR - Project Information Requirements
EIR - Exchange Information Requirements
AIM - Asset Information Model
PIM - Project Information Model
protip: B[71DICTIONARY

0 asset owner or project client key decision points

Key

O o information exchange within delivery team, into PIM or AIM

lead appointed parties and appointed parties (task teams and delivery teams)

|
M information verification and validation
T flow of information deliverables

NOTE In certain situations information exchanges can also occur between appointed parties. For simplicity
these have not been shown in the Figure.

Figure 9 — Example of information delivery through information exchange to support key
appointing party decisions


https://bimdictionary.com/

INFOLOOME PROTSESS CDE'S

Review capability and initial plans for information delivery.
Confirm

appointment

Define information requirements and issue to potential appointed parties

Existing
relevant
asset
information

information delive

(COMMON DATA ENVIRONMENT (CDE) PROCESS)

Project Information Model (PIM)
- Documentation

= Alphanumerical information

- Geometrical information

Trigger events during delivery phase - usually
aligned with ends of project stages

Stage 1 Stage 2

cct informatiot

Residual pro}

Planned and unplanned trigger events during

rigger event rigger event N Trigger event]

Asset Information Model (AIM)
= Documentation

= Alphanumerical information
- Geometrical information

operational phase of the asset lifecycle

Stage ... Stage ..

End of life

Quantity of Information

ead appointed party mobilises and prepares detailed plan for

Delivery team
decision points

Information exchanges

from or within delivery
team

Client/asset owner
decision points

User decision points

Authority decision
points

Production of information durin, lm

2 0
% 0\} \ 4
¢

¢

\J

¢

0200
¢
o

o

s

Production and maintenance of information during asset management

oo
oo

o
O
)

—
O

.
\ 4

Key decision points
defined by stakeholders

Assessment of asset performance

Start here for
strategic
planning,

Joonis: ISO 19650-1:2018



ANDMETE VALMIDUSE STAATUSED

Uks naide olulisest
pohimottest

SHARED

Information approved for
sharing with other

appropriate task teams and

delivery teams or with the

appointing party

Information authorized for
use in more detailed design,
for construction or for asset

management

Joonis: ISO 19650-1:2018

CHECK/REVIEW/

APPROVE

WORK IN PROGRESS

Information being developed
by its originator or task
team, not visible to or
accessible by anyone else

Task Team
Task Team

Task Team

Journal of information
transactions, providing an

audit trail of information
container development

Table 3 - Status codes in the CDE

Work In Progress (WIP)

S0 Initial status or WIP

Master Index of file Into the extranet.
Shared
51 Issued for co-ordination

The file Is avallable to be "shared™ and used by other disciplines as a background for thelr Information.

s2 Issued for Information

53 Issued for internal review and comment

sS4 Issued for construction approval

S5 Issued for manufacture

S6 Issued for PIM authorization (Information Exchanges 1-3)
57 Issued for AIM authorization (Information Exchange 6)
D1 Issued for costing

D2 Issued for tender

D3 Issued for contractor design

D4 Issued for manufacture/procurement

AM As maintalned

Published documentation

A Issued for construction

B Partially signed-off:
For construction with minor comments fmm me dlem. All minor comments should be Indicated
by the Insertion of a cloud and a until the Is resolved, then

resubmitted for full authorization.
AB As-buiit handover documentation, PDF, native models, COBie, etc.

NOTE 1 Additional codes 56 and 57 are highlighted.

NOTE 3 Statu:
numbering, the

ed In connection w =
il or the stages In the pla

levels of de

Joonis: PAS 1192 jargselt andmete
staatuse tunnused. Nild on need
lisatud regionaalse lisana ISO kiilge.

! arclu :
‘::::u"n‘ﬂénﬁatamggh

ot et



DATA-TEMPLATES

GS1 standards & structured DATA TEMPLATES

Request product information _(Eeven attributes):

© o N o B oW N e

P e Il <O T
o 0B W N = O

. Warranty period (number of months)

GTIN

Target Market
Brand
Company Name = GS1
Label Description

Medium Resolution Image

Global Product Classification |
Resistance to fire according to EN 13501-2 (El 15; El 30; EI 45)

Resistance to wind load class according to EN 12211 (class 0; class 1)

=

. Burglar resistance according to EN 356 (P1A; P2A; P3A)

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

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

. Colour according to RAL classic system (RAL 1005)

. Global warming potential according to EN 15804 (kgCO- eq/piece)

=

Standardiseeritud
kujul kirjeldatava
objekti spetsiilised

Infosisu ajas:

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

Seejuures viidatakse
konkreetsete
andmete puhul
vastavatele allikatele

DATA SOURCES

LEGISLATION
- Harmonised standards

- European Assessment Documents (EAD)

STANDARDS
- EN, ISO, national standards

INDUSTRY RECOGNISED
REQUIREMENTS
- COBie, BREEAM

USER SPECIFIC REQUIREMENTS

DATA TEMPLATE

Product type / System

Manufacturer data

Performance data
Electrical data  }

0&M data

Environmental data

Geometric data

Features data ———



https://cobuilder.com/en/the-two-pillars-of-digital-marketplaces-in-the-construction-industry/

e .

FD - l G

Building codes N

| v b |
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DIGITAALNE JA FUUSILINE MAAILM

GS1 standards & structured DATA TEMPLATES

Therinal Transtaittaiice DIGITAL WORLD DIGITALWORLD =+ PHYSICAL WORLD
. T STRUCTURED INTEROPERABLE DATA ——»
Light transmission
Length Bendi g "
ending stren
Color g il I 7! Machine Learning 7 Predictive maintenance
i . e N e 4
Wartgty lime Global warmingy . .7 "0 =
T o000 ‘000 ’
(01)70711540230190 PLEEI 00007 + UDUU -+ IQ\
LO a d earin g E ____________________ 6 Asset Info Model Analytics Knowledge Base
Compressive strength ~ |O et o P .
Flow rate ) ) as - DESIGNED mode as - BUILT mode 7' Real Time Operational Data 7 What if analytics
Reaction to fire
CONCEPT DESIGN DESIGN CONSTRUCTION OPERATION AND MAINTENANCE END OF LIFE

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

of a building. #CEN #ISO #ASTM etc. standards opens a closed market where assets are sold
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| prEN SO 23386 | allo70071967072

| prEN 1SO 23387

Essential characteristics

Watertightness
BN EN XXXXX
N (SO XXXXX

Reaction to fire
BN EN XXXXX
Effectiveness
B EN XXXXX

EN1SO 16739 |

IFC

None-Essencial characteristics
Property 1
N EN XK

Property 2
BN EN XXXXX

Common technical
language in a

data dictionary based
on EN ISO 12006-3




WAIT, WHY, WHAT?:D Its

TOO
...standardite baasilt: Complicated
* Sektoriulesed koostoo-reeglid ja -protsessid .com

— BIM juhendmaterijalid
riiklikud/ettevotete juhendmaterjalid/nduded
* Projektipdhised rakenduskavad

e |IT-sUsteemide Ulesehitamise voimalikkus:

— Veebipdhised (koostoo-)platvormid aga ka desktop
tarkvarad;

» failid; andmebaasid, API, CDE, etc...;
» sisseehitatavad automatiseeritavad protsessid;

24.04.2020| Digiehituse toovood 2020



KOKKUVOTE

Oluline on ja
andmedete juhitav liikumine terves tarneahelas, selleks:

1ISO 19650 / 23386 / 23387 / prEN 17412 ...

* Omakorda neil pohinevad rahvusvahelised (sidus-)
andmebaasid ja toetavad platvormid;

: GUID, GS1;

ja sh nende
otseintegratsioon sektori tarneahelasse.
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