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Learning outcomes

At the end of this lecture, the learner is expected to be able to:

* Explain the role of discipline-specific BIM models
* Understand why the specific models are merged to final model
* Assess the main advantages of Common Data Environment
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BIM is a process

BIM is long-term
process, not just a 3D
model of a building

Many models are
created during time in
the BIM process

Many participants and
stakeholders are
involved

Appointing Party Lead Appointed Appointed Parties
Party e~ Qa

% Architect

Structural

Client Main Contractor/
Builder

https://bimimplementer.wordpress.com/2021/01/13/appointing-appointed-and-lead-
appointed-which-party-am-i/
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Discipline Specific

BiM
Corner

Models
L I;REFABRICATION — ‘ Eiscmcusenwchs;suonn
e Every discipline
creates individual
models

e E.g. architectural,
structural,
mechanical
model etc.

e Then merged into

MECHANICAL SERVICES MODEL

muItidiscipIina ry FTTTr T INTERIOR ARCHITECTURAL MODEL
model

https://bimcorner.com/wp-content/uploads/2020/05/Multidiciplinary-1024x683.jpg 5
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MEP and HVAC models

https://architizer-
prod.imgix.net/media/mediadata/uploads/1501069320666C12.JP

G?g=60&auto=format,compress&cs=strip&w=1680

https://i.pinimg.com/originals/ed/32/8e/ed328eaeff80cb955b7914828e9
5d2d9.png

HVAC (above) - Heating, Ventilation, and Air
Conditioning

MEP (left) - Mechanical, Electrical (Systems)
and Plumbing 6
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BIM Stakeholders

Several equivalent
names exist on each
level

ISO 19650 terms try to
unify these names

Task Teams
(Appointed Parties)
are coordinated by
Delivery Team (Lead
Appointed Party,
General Contractor)

@BIRGIT

Client /
Building

e ' ——
 General

ask Team(s) Delivery% Projec?ea&

Owner \
1)

- - """" -- -/
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Appointing Party

Lead Appointed
Party

Appointed
Parties

https://bimcorner.com/iso-19650-terms-explained-in-this-simple-way/
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BIM role levels

There are three levels of BIM roles in
any organisation

* BIM developers = engineers
specialised in a discipline

e BIM coordinator responsible for
the technical implementation of
BIM

* BIM manager putting together
merged BIM model and performing
its checks

L J
R
BIM MANAGER

|
o

BIM COORDINATOR

™ ()
ak A2

BIM SPECIALIST BIM SPECIALIST
o SP»ESCDIAUS‘[ ARCHITECTURE STRUCTURE

The Ultimate Guide to BIM PMP (Project Management Plan) -
BibLus (accasoftware.com) 8



https://biblus.accasoftware.com/en/bim-pmp-project-management-plan/
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BIM Quality Checks

Checks are done
regularly and according
to BEP, looking for :

e appropriate software

e code and syntax

* required parameters
and their values

e compliance with BIM
standards, legislations
and requirements

Space Space Program
Model Check Integrated
Model
Architecture Architecture BIM
Model Quality Check
Coordination
Structure Structure BIM & Clash Check

Model Quality Check | ‘
MEP MEPBIM |
Model Quality Check y
—@»—| Final Model
Site &
Model
Modification

https://www.researchgate.net/publication/298698060 BIM-
Based_Quality_Control_for_Safety Issues_in_the Design_and_Construction_Phases/figures?lo=1

9



BIM Coordination QBIRGIT [ [t ymen

Clash Detection

3D geometry checks of:

* Clashes

* Distances

* Duplicates

* Presence / absence of
building elements

* Overall design

Upper figure: clash-detection.jpg (632x337) (schmidt-arch.com)
Lower figure: bim-clash-detection-and-resolutions-full.jpg
(724x609) (olilo.ae)



http://schmidt-arch.com/wp-content/uploads/2017/12/clash-detection.jpg
https://www.olilo.ae/images/sst/content_images/engineeringservices/other_services/bim-clash-detection-and-resolutions-full.jpg
https://www.olilo.ae/images/sst/content_images/engineeringservices/other_services/bim-clash-detection-and-resolutions-full.jpg
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Using IFC - Format for

Quahty Checks A) Import as Reference
X h
(\v@ \§e\ ".,\‘
e |FC—Industry Foundation (».‘.\ EC %«\&(7
Classes —is a standard n o V4

format to share BIM m_/[

models among disciplines

* Experts export discipline Native architectural

e model Native HVAC
specific file formats to IFC, model
send it to BIM Manager for
quality checks, then do
changes back in the native
format https://bimcorner.com/everything-worth-knowing-about-the-ifc-format/

11
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Common Data Environment,
CDE

BIM project = huge amount of data

Common

Data
Envrionment

Data is usually stored in a cloud-
based application called CDE

e Data-sharing and communication
among stakeholders
e Authorization of access to relevant

parts of data

https://constructible.trimble.com/productivity/what-is-a-common-
data-environment-and-how-is-it-used-in-construction

12
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CDE Good Practices |

e Access to right people to right
data in right time

* Possible need of subcontractors®
own CDEs

*  Work automation using APIs

https://biblus.accasoftware.com/en/wp-content/uploads/sites/2/2022/05/what-
are-the-benefits-of-CDE.jpg 13
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CDE Good Practices Il Com} @

M STEP 1 _ﬂ_l_;_l_ www.bimcorner.
B came g |l
— STEP 10 PLACEMENT Lg?gg;NG -
RESULT COORDINATION
- - S TOOLS
* Use interactive model — il
STEPS
updates directly from STEP 3
. . . . PROPER %
discipline-specific tools oy [ e, i STEPS 0 KERORR e ! |Fc
C <« "_—x COORDINATION CONDUCT FORMAT
REEQET MULTIDISCIPLINARY
* Use open standard COORDINATION
STEP 4 Ea
(such as IFC) for data ey COMBINING o 5%
Sha r|n ga RESULTS TO MODELS @
g PROJECT
MEMBERS
STEP 5§
STEP 7 SPECIFING iy
 |FC allows access to CARRYING STEP 6 s '
. — OUT A MODEL D?;:RRX\%[LNEI:G 2 : Q‘
peOp|e W|th0ut BlM EE Sl FOR MODEL  a b=
— CHECK =
software E._ﬁ =
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BIM Model according to ISO 19650

* BIM model is set of “Information Containers” in ISO terms

* Information Container is any form of unique file _ _
e Each file has unique

ID
- * Naming strategy is
82 A -
o :% )» IFC model e Database with glven by BEP
|: g 'g (V T v building requirements
< 58 o’ . PIM - Project
E Information model
O Spreadsheet with g E ° AI M - ASSEt
% iihidules cif g ; PDF Product Data Sheet |nfo rm ation Model
ventilation systems o
m==m z o

https://bimcorner.com/iso-19650-terms-explained-in-this-simple-way/ 15
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SHARED WORK IN PROGRESS

Stages of file in CDE

Information approved for
sharing with other

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

accessible by anyone else

appropriate task teams and

e Work in progress I e e
¢ Shared Task Team

b PUbIlShed Task Team
* Archived REVIEW/ AUTHORIZE Task Team

CHECK/ REVIEW/
APPROVE

Transition steps between

+ Work in Progress anc BT T
Sha red Information authorized for Journal of information
° Shared and Publlshed use in more detailed design, transactions, providing an
for construction or for asset audit trail of information
management container development
. J

https://bimcorner.com/cde-within-iso-19650-a-process-or-a-solution/ 16
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Model View Definition, MVD

IFC SCHEMA

the European Union

I
205)

1 (A205 ]
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3

General | Export property sets | Advarxed
IFC 2x3 Coordination View 20

Space boundaries | Nooe

0 & B D Cancel

BIM
Corner
e timcorrer com e MoasY aldc

Click 20 select, TAB for altemates, CTRL adds, SHIFT unselects.

by level
iy eC
oK
|
%
7z
f
| (-
¥ &% &Y

Smart filters to export relevant subset of BIM data only

Predefined in BIM software or user-defined

e.g. MVD for Quantity Surveying, Facility Management Handover MVD

Figures: https://bimcorner.com/22-terms-in-bim-you-should-know-update/ (left), IFC Export rules. Part 1: Why is it important? - BIM Corner (right) 17
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Implementing BIM in a Company

-

Diverse aspects to meet to start with BIM

Expertise, employee training and IT solutions
The Holy Grail of Successful BIM Adoption

UNITED
BIN

When you migrate to new technology, it involves a massive change
in the workflow. Your design team must be aware of the

implication of alteration in the workflow process
People
Raising awareness about BIM in your company/team 090
will lead to increased confidence and interest, inclining e

your team members towards BIM adoption.

Technology
Co

Make your clients aware of the benefits of BIM in the long run. You
can sync a client’s objectives with BIM use cases to showcase how
BIM adoption will promise a competitive edge for their project.

860.317.7105

www.united-bim.com
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BIM capability
assessment &
requirement gathering

_— \‘\‘3\ Critical study of
Monitoring \ current practices,

"".‘;‘ capabilities & people skills

Live Execution B I M

7 ' IMPLEMENTATION

STRATEGY

Pilot Project

Training & Education
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BIM Implementation Strategy

Goals & Objectives

Finalization of organizational

Take a holistic approach
Have your goals for BIM use,
. aligned with business objectives
SiiEiogy. & Pracess Start with a pilot project
ing cure Training is crucial
Change and improve
| communication
Bt Keep evolving

software skillset

https://www.advenser.com/wp-content/uploads/2019/07/BIM-

Implementation-Strategy-1024x1024.jpg 19



BIM Coordination

BIM
Maturity
Levels |

It takes
time to

switch to
BIM

EU
defines
5 levels

[mmﬂo] [ wowo |

@BIRGIT
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| Level 0 || Leve1 || Level 2 | | Level 3 || Level 4 |
Pencil and ink lines | | Digital lines, text, ] Simple 3D objects | | 3D building objects | | 3D building objects | | Manufacturer's 3D || Al project, operatonal
and text blocks and symbols with unspecified with requirements to| | objects & properties | |  documentation and
in2D information objects, properties for operation / FM history are inked ©
(| | and ID objects in the model
| 1 , | | | | |
Drawings on | Drawings made with| Drawings made with| | Data hosted in the Drawings / views Open BIM with Open BIM with all
transparent paper 2D0CADIna 3D CAD/BIM Common Data from BIM streamed dimensioning operatonal information
on a drawing table | computer Paper prints Environment (CDE) | | to mobile devices. | | streamed to mobile | | and history streamed
Paper copies | Paper copies | | Limited paper use devices maobile
Enterprise BIM
Drawing on plastic | | Work on 2D DWG | | Work on 3D DWG | | File based sharing | | Serverbased sharing of | | Serverbased communi- | | Sensors enviches model
film copy of other | |or DXF background background from of open BIM (IFC), | open BM (IFC) | cation & issue handiing, | | Direct communication
disciplines drawings | from other other disciplines aggregated models | | continuous validation of 2l issues related o between the model and
disciplines | model cbjects in BIM functional systems
= N [ 2 === == | = | = I
Coordination in Systematic 3D visualization, Systematic model Interface handling in Model carry al inform- ] Model used by
design meetings interdisciplinary visual controls in coordination, clash BIM. Advanced ation for construction and | operations
and onsite meetings | | controls with digital | | modeling tools detection, quantity | | simulatons. Integrated | | operation. Model driven | | employees and users
workflows take off Project Delivery (IDP) | | production and assembly and the public

From bim.standardization_EU_2017.pdf

20
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BIM Maturity
Levels Il

At least Level 3 required
in EU tenders

It means integrated and
interoperable BIM data
(= use of CDE and IFC)

Next level — other BIM
dimensions (= 4D-10D
BIM)
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BIM maturity Levels

©®

Levels 4, 5 and 6:
The Next Dimensions
Scheduling, Cost, Sustainability

Level 3:
Shared 3D Model

Level 2:
3D Modeling +
Collaboration

Level 1:
2D Drawings +
3D Modeling

Level O:
No Collaboration +
Paper-Based Blueprints
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Thank you for your attention

@ GIT

https://birgitproject.eu/

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European
Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them.
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