STANDARDISEERITUD JA MASINKASITLETAVAD

EHITUSE
ELUKAAREL

Ettekanne
22.10.2019 Hendrik Park

Y
<
=
=
1]
%
=
m

@ usesoft



Iy
nod

@@ usesoft

-
. ProdMaster

& SketchUp &

> Asutatud 1991a. [m }
» 20 spetsialisti ning konsultanti.
»CAD/BIM ja aritarkvara lahendused; !v!IRCﬁFs&ftD
» Koolitused ja konsultatsioon; Partner
» Ehituse- ning tootmise andmete {\ AUTODESK
juhtimine ja visualiseerimine; speczoton
>IT tugiteenused. T

Authorized Training Center
Authorized Certification
Center

22.10.2019 | BIM Seminar 2019



MINA

f@usesoft

BIM konsultant
2018 -

A

NOVARC

Projekteerimise
projektijuht
2017-2018

INTELSYS ® BUILD

Tootejuht
2018 -

KWL

EHITUS

Objektijuht /
Projektijuht
2013 - 2017

TAL
TECH

dpingud, Infosiisteemide analiiiis
ja kavandamine (MSc)
2019 -...

- Eestl Maaullkool

n University of Life Sci

opingud, Maaehitus (MSc)
(Diplomeeritud ehitusinseneri esmane kutse
Gldehituses, tase 7)

.-2018


usesoft.ee
http://intelsys.build/
emu.ee
novarc.ee
kvlehitus.ee
linkedin.com/in/hendrikpark

SISUKORD

TAUST

Tanane ehitussektor

ANDMED

kdige digitaalse alus

22.10.2019 | BIM Seminar 2019

(DIGI-) TEHNOLOOGIAD

ja selle tanased voimalused

B2 150

STANDARDISEERIMINE

,,digi-koostoo” voimaldaja



TAUST

Tanane ehitussektor

22.10.2019 | BIM Seminar 2019



PROBLEEM

Construction productivity 1950-2012

Real productivity (GDP value-add per employee) by industry in the US
Indexed; 1950 = 1.0

10
SOURCE: Bureau of Economic Analysis (BEA), Hideyuki (2011)
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POHJUSED?

...ja koige selle juures vahene digitaliseeritus:

—

McKinsey Global Institute industry
digitization index; 2015 or latest

Relatively low
digitization

Relatively high
digitization

available data

Sector

ICT?

Media

Professional services
Finance and insurance
Wholesale trade
Advanced manufacturing
Oil and gas

Utilities

Chemicals and pharmaceuticals
Basic goods manufacturing

Mining
Real estate

Transportation and warehousing =~ ®

Education
Retail trade

Entertainment and recreation
Personal and local services

Government
Healthcare

Hospitality
Construction
Agriculture and hunting

® Digital leaders within relatively undigitized sectors

Assets Usage Labor
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TEHNOLOOGIAD

Design simulation

3 M Back-office Value engineering - ' '
2 M Digital collaboration [ ] Building Information - Virtual
% . On-site execution Productivity MOde“ng (BIM) = ming

management Process simulation 3-D modeling’

’,, » . ’ A Drone-enabled
A Risk " i ti
) ) yard inspection
Portfoligplanring ~~Management i
and management Off-site
N : f ’/ " Testing e
Capital P"OJEC and fabrication
financing® ‘scheduﬁng training
Labor and ] % 3-D r inting,
professional Bidding ofmance dashboards, Real-time monit, i o
marketplaces proce and contro} .
_ ot . Machine
Consterials learning
marké;plac, . Equipment <7y
L. Artificial
p‘ 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.
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https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/seizing-opportunity-in-todays-construction-technology-ecosystem

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

The Construction Industry 4.0 Ecosystem ¢
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https://www.researchgate.net/publication/330282063_Integrating_Building_Information_Modeling_and_Prefabrication_Housing_Production

DIGITAALNE JA FUUSILINE MAAILM

BIM DIGITAL TWIN
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https://cobuilder.com/en/the-digital-twin-a-bridge-between-the-physical-and-the-digital-world/

BIM, loT JA DIGITAL TWIN
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https://www.revit.news/2019/09/a-major-update-to-dasher-360-now-showing-the-nest-building/
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v/ 1. Building Information Modeling (BIIV1): 86%

? 2. Baastasemel andmeanaluus: 83%

3. Projekti- ja infojuhtimise stisteemid: 79%

PS! Uuringu jargi
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KPMG Future-Ready Index (2019)
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ANDMEMAHUD

JAccording to an IBM Marketing Cloud stuady
on the internet

“



https://www.ibm.com/case-studies/ibm-marketing-cloud
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https://www.autodesk.com/autodesk-university/article/Turn-Revit-Data-Useful-Information-Visualization-Techniques-and-Workflows-2019
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INFOHALDAMISE PROTSESSSIDE STANDARDISEERIMINE

INTERNATIONAL 1SO
STANDARD 19650-1

Tulekul:

1S0 19650-3 - Operational phase of the asset
1S0 19650-4 - Information exchange

1S0 19650-5 - Security-minded approach to information
management.

2016+
N L

| | NS

UK BIM Level 2
juhendid ja praktika




MILLINE SEE EESTI JA ISO SEOS NUUD OLIGI?

Y S
EESTI STANDARDIKESKUS, y
ESTONIAN CENTRE FOR STANDARDISATION.

- Osaleb vastava Euroopa komitee juures standardite
koostamisega ja tegeleb valminud tolkimisega eesti keelde.

e Motestav eesmark:

 Tehniline komitee EVS/TK 50 , Ehituskonstruktsioonide
modelleerimine (BIM)“ on:

— CEN/TC 442, Building Information Modelling (BIM)“ - Euroopa tehnilise
komitee

— 1SO/TC 59 “Buildings and civil engineering work” - rahvusvaheline tehniline
komitee

peegelkommitee.


https://www.evs.ee/Standardimine/Komiteed/Komiteedeloetelu/EVSTK50/tabid/386/Default.aspx
https://standards.cen.eu/dyn/www/f?p=204:7:0::::FSP_ORG_ID:1991542&cs=16AAC0F2C377A541DCA571910561FC17F
https://www.iso.org/committee/49070.html

Increasing benefit
from collaboration

Increasing b

enefit from existing and new digitally supported and enabled processes

>

Objkct based server
infdrmation models

Federated information models Fedenjated information
models

Skructured data

Structured data

Unstructured data Unstrjuctured (BIG) data

File/Model/Coptainer and information management technology

QueryyModel/Container/
latabase and

baged common data environment (CDE) information
management technology
based CDE
I | |
Regional /Nati | Process
National egional/National annexes standards to
standards

ISO 19650-1 and ISO 19650- 2 be developed

Stage 1

Stage 2 Stage 3

Joonis: ISO 19650-1:2018

Business layer

Information layer

Technology layer

Standards layer

S\ /A

EVS-EN ISO 19650




OSAPOOLTE VAHELISTE INFOVOOGUDE KOONDUMISE NAIDE

Transfer of AIM
information to PIM

PIR for each key decision point

¢ ¢ ¢

@ {}{} @ @ {}@ {} Stage ... (trigger events)

PIR - Project Information Requirements

EIR - Exchange Information Requirements
AIM - Asset Information Model

PIM - Project Information Model

OIR - Organizational Information Requirement
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Key

0 asset owner or project client key decision points

a

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

=
—
=
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=y 5 NOTE In certain situations information exchanges can also occur between appointed parties. For simplicity
_’g b7 these have not been shown in the Figure.
E 8
|
[

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

e
Joonis: ISO 19650-1:2018


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 2

Stage ... Stage .

tion
Residual proiect informa’

Asset Information Model (AIM)
- Documentation

= Alphanumerical information
= Geometrical information

Planned and unplanned trigger events during
operational phase of the asset lifecycle

rigger event rigger eventi Trigger event;

A Start here for
strategic
planning,

Quantity of Information

Assessment of asset performance

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

%
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\V 4

¢

Production of information durin, lﬂ
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Key decision points
defined by stakeholders

o

Production and maintenance of information during asset management

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.
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KLASSIFIKAAT

Miks?

ORID

fa lohansean 1997 12 17

Astragal
Bottom
Gp

Astragal  Receiver
Top Cap

Astragal
Interior

Lam:
Receiver

Astragal
Weatherstrip
Plug

Plate
‘Asm al

ug
Dooi Active Panel
Stop


https://coclass.byggtjanst.se/about#about-coclass

KLASSIFIKAATORID

Construction Functional Constructive Components Work result

entity systems systems

ESB.22 Moids of
/ plywood board

B10_ ESC.11 Nor-
Exterior constnuch it as
wall ructu
ESE.2| Wals of
cowmn

HSD.111 Skeeper

o pillar works, ruie
B20 Interior AD30 Wall tsichonc ok
WAl oon:,lmchon with truss S
HSD. 113 Simple

B10.AD10.ULM(ESB.22)

B10.AD10.ULM(ESC.11)

B10.AD10.ULM(ESE.21)

B20.AD30.ULM(HSD.111)

B20.AD30.ULM(HSD.113)

Zode Group Sub group Title

EF 20 20 Structural elements
EF 20 05 20 05 Substructure

EF 20 10 20 10 Frames

EF 20 20 20 20 Beams

EF 20 30 20 30 Columns

EF 20 50 20 50 Bridge abutments
EF 25 25 Wall and barriers
EF 25 10 25 10 Walls

EF 25 30 25 30 Doors and windows



Infosisu ajas,

DATA-TEMPLATES ernevac

GS1 standards & structured DATA TEMPLATES

Request product information (seven attributes): o
GTIN

Expert process to describe, author
Target Market and maintain properties
Brand
Company Name = GS1

Label Description

Data templates for construction
Data templates for construction objects - Data templates based on
objects — Concepts and principles European product standards
under CPR

Medium Resolution Image

om
i

Global Product Classification
L —

Resistance to fire according to EN 13501-2 (EI 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)

© 0 W P B W N e

= e
= O

Data Template
. Clear opening width according to EN 12519 (fire escape width in mm) P LEGISLATION
- Harmonised standards

. Colour according to Natural Colour System (NCS 4055-R95B) - European Assessment Documents
. Colour according to RAL classic system (RAL 1005) (EAD)
. Global warming potential according to EN 15804 (kgCO: eq/piece)

—

=
w N

[=
S

[y
w

[y
(=)

. Warranty period (number of months) = STANDARDS

- EN, ISO, national
_ _ Seejuures ideaalis o
Standard IseerItUd Viidata kse INDUSTRY RECOGNISED
. o o REQUIREMENTS
kuJul kIrJeIdatava konkreetsete - COBie, BREEAM

spetsiilised andmeridade puhul
veel omakorda REQUIREMENTS
vastavatele
standarditele



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

STANDARDID

00

PRELIMINARY

10

PROPOSAL

20

PREPARATORY

30

COMMITTEE

40

ENQUIRY

50

APPROVAL

60

PUBLICATION

90

REVIEW

95

WITHDRAWAL

20

PREPARATORY

30

COMMITTEE

40

ENQUIRY

1/3

ISO/AWI 19650-4

Organization and digitization of information about buildings and civil engineering works, including building

i 20.00
Information exchange information modelling (BIM) — Information management using building information modelling — Part 4: o
Information exchange
Framework for object-  [1SO/WD 12006-3
) ) ) Building construction — Organization of information about construction works — Part 3: Framework for object- | 20.20
oriented information oriented information
GIS (Geospatial) / BIM ISO/WD TR 23262 o
interoperabi"ty GIS (Geospatial) / BIM interoperability T
) ISO/DIS 19650-3
Operatlonal phase of Organization and digitization of information about buildings and civil engineering works, including building 40.20
assets information modelling (BIM) — Information management using building information modelling — Part 3: —
Operational phase of assets
Security-minded ISO/DIS 19650-5
. . Organization and digitization of information about buildings and civil engineering works, including building 4
approaCh to information information modelling (BIM) — Information management using building information modelling — Part 5: A
management Security-minded approach to information management
ISO/DIS 23387
Data temp|ates Building Information Modelling (BIM) — Data templates for construction objects used in the life cycle of any built | 40.60
asset — Concepts and principles
ISO/DIS 21597-2 40.99

Dynamic semantics

Information container for data drop — Exchange specification — Part 2: Dynamic semantics

22.10.2019 | BIM Seminar 2019



https://www.iso.org/standard/78246.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#20.00
https://www.iso.org/standard/74932.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#20.20
https://www.iso.org/standard/75105.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#20.20
https://www.iso.org/standard/75109.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#40.20
https://www.iso.org/standard/74206.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#40.60
https://www.iso.org/standard/75403.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#40.60
https://www.iso.org/standard/74390.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#40.99
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REVIEW
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APPROVAL
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PUBLICATION

ISO/FDIS 21597-1

Container Information container for data drop — Exchange specificaton — Part 1: Container 2020
Properties in interconnected ISO/FDIS 23386
o i Building information modelling and other digital processes used in construction — Methodology to 50.00
dlCtlonarles describe, author and maintain properties in interconnected dictionaries
1ISO 12006-2:2015
Framework for ClaSSiﬁcatiOI‘I Building construction — Organization of information about construction works — Part 2: Framework for 60.60
classification
1ISO 16739-1:2018
Data SChema Industry Foundation Classes (IFC) for data sharing in the construction and facility management industries — | 60.60
Part 1: Data schema
Data structures for electronic o
prOdUCt Catalogues for bUIldlng Data structures for electronic product catalogues for building services — Part 1: Concepts, architecture and | 60.60
. del
service o
Data structures for electronic
1 ISO 16757-2:2016
pTOdUCt Catalogues for bUIldIng Data structures for electronic product catalogues for building services — Part 2: Geometry £0.60
service
Organization and digitization of |iso 19650-1:2018
information about bUIldlngs and QrganlzaFlon and d|g|t|zat|on of |nformat.|on about buildings iamd CIYI| .eng}neer|ng Worl<s, |nc|.ud|ng bu||d|r.1g 60.60
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Building information models — Information delivery manual — Part 1: Methodology and format
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https://www.iso.org/standard/74389.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#50.00
https://www.iso.org/standard/75401.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#50.00
https://www.iso.org/standard/61753.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60
https://www.iso.org/standard/70303.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60
https://www.iso.org/standard/57613.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60
https://www.iso.org/standard/62080.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60
https://www.iso.org/standard/68078.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60
https://www.iso.org/standard/68080.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60
https://www.iso.org/standard/60553.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

00

PRELIMINARY

10

PROPOSAL

20

PREPARATORY

Framework for object-oriented
information

30

COMMITTEE

40

Framework for building
information modelling (BIM)
guidance

ENQUIRY

50

APPROVAL

Guidelines for knowledge
libraries and object libraries

60

PUBLICATION

Framework for management of
project information

90 90

REVIEW REVIEW

Information delivery manual

95

WITHDRAWAL

22.10.2019 | BIM Seminar 2019

3/3



https://www.iso.org/standard/38706.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.92
https://www.iso.org/standard/52155.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.92
https://www.iso.org/standard/56434.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93
https://www.iso.org/standard/40835.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93
https://www.iso.org/standard/55691.html?browse=tc
https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

WAIT, WHY, WHAT?:D
Its

...standardite baasilt: TOO

- pBhimdtteid kokku Complicated
votvad dokumendid .com

—riik/ettevotete juhendmaterjalid/nduded

» Projektipohised rakenduskavad

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

» Failid; Andmebaasid, API, CDE, etc...;
» Sisseehitatavad automatiseeritavad protsessid;
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POHIMOTTED
Jja
andmete kogumine ehituse elukaarel:
—All-digital ;)
—Struktureeritud-masinkasitletaval kujul andmed;

—Rahvusvaheliselt kokku lepitud pohimotted:

» Avatud andmeedastusformaadid ja platvormid
» Protsessid.



KOKKUVOTTEKS:

Digitaliseeri, Integreeri & Automatiseeri —

e Lahte- ja hetkeolukord
* Protsessid
* Projektiloome ja teostus

Analtisi & Ennustal
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TANUD TAHELEPANU EEST!

hendrik.park@usesoft.ee
+372 58 163 712



