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Back to BIM

Cattedrale di Santa Maria del Fiore, Filippo Brunelleschi (tpouAog) 1296--1436
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~ Modular furniture

Radiant heating in all concrete
slabs

Precast insulated concrete panel
{PIPs)

Mnyn: Garber, R. (2009), Optimisation Stories: The Impact of Building Information Modelling on Contemporary Design Practice. Archit Design, 79: 6-13. https.//doi.org/10.1002/ad.842
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Federated model




BIM execution plan

ISO 19650-1

Organization and digitizatioa of information
about buildings and civil engineering works,
including building information modclling
(BIM) - Information management using
building information modelling

Part 1: Concepts and principles

ISO 19650-2

Organization and digitization of information
about buildings and civil cegincering works,
inciuding building information modelling
(BIM) - Information management using
building information modclling

Part 2: Delivery phase of assets

ISO 19650-3

Organization and digitization of information
about buildings and civil engincering works,
induding bullding [nformation modelling
(BIN) - information management using
bullding information modelling

Part 3: Operational phase of assets

ISO 19650-4

Organization and digitization of informatian
about buildings and civil engincering works,

building i dedling
(BIM) - Information managemeat usin;
building information medelling

Part 4: Information exchange

IS0 19650-5

Orgamization and digitization of information
abaout buildings and civil engineering works,
inclading bullding informatioa modelling
(BIM) - information management using
bullding information modelling

Part 5: Security-minded approach
to information management

IS0 19650-6

In Development
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BIM — what we hope to achieve...
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Mnyn: mapouvaciaon K.Henning Simensen, M.M Raeder, ACE BIM Workgroup, 15-04-2015
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BIM — what we want to avoid...
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‘EAeyxog / Abelodotnon pe BIM, EcBovia

Kontrollitulemused
Ehitis 311129

M28 Puudega inimeste
erivajadused

+ 17. Panduse pikikalle

+ 19. Néuded pandusele

+ 21. Vaba ruum panduse kohal

- 2;.‘_’1‘1!”) on kolme v3i enama astmega
il

+ 25. Trepil on ks trepimade

+ 26. Vaba nuum trepimademe kohal

+ 27. Kisipuu trepimademel

, 30. Liikumisruum hoone sissepéisisu
ees

. 31. Ukse avanemine evakuatsiooni
suunas

* EhS Projekteerimistingimused

m
. M62 Nouded ehitusprojekti m
eksnartiisile (%

Staatus Koostaiiisel

Kontrollitulemused @ (-]

Ehitis 311129 3008 318,260 | 0 | |
- 1
_ M28 Puudega inimeste O
erivajadused

+ 17. Panduse pikikalle
+ 19. Nouded pandusele

+ 21. Vaba ruum panduse kohal

, 23. Trepp on kolme vai enama astmega
tous

+ 25_ Trepil on iiks trepimade
26. Vaba ruum trepimademe kohal a

§.15. Nouded trepije (3)

Trepimademe kohal 0 vshemaht 2.3 meefrit vaba
i

@ Vaatan kdiki selle kontroll tulemusi

Element 1
Noutud 2.3 m vaba ruumi, tegelik: 2 m

Element 2
Vahemalt 2.3 m vaba ruumi tagatud s

b
Mnyn: mapouvaoiaon C.Raitviir, ACE General Assembly, 21-04-2023
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Xpovikog NMpoypappatiopog - 4D schedule
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Facility Management
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Pre-planted vegetation blanket|info@ABCArchitecture.com |2017-04-05|Pr_45_57 91 65 : Pre-planted vegetation |
Rootball securing assembly info@ABCArchitecture.com |2017-04-05|Pr_45_63_64 72 : Rootball securing frameg
Stakes info@ABCArchitecture.com |2017-04-05]Pr 45 63 64 84 :Stakes
Tree grilles info@ABCArchitecture.com |2017-04-05]Pr_45 63 64 87 :Tree grilles
Tree guards info@ABCArchitecture.com |2017-04-05]Pr_45 63 64 88: Tree guards
Corrosion inhibitor chemicals fqinfo@ABCArchitecture.com |2017-04-05]Pr_60_55 96 _15: Corrosion inhibitor chem
Scale inhibitor chemicals for op|info@ABCArchitecture.com |2017-04-05]|Pr_60_55 96 77 : Scale inhibitor chemicalg
Dosing pots info@ABCArchitecture.com |2017-04-05|Pr_60_55 97 07 : Biocide dosing pots ; Pr_|
Gas fired condensing boilers  |info@ABCArchitecture.com |2017-04-05|Pr_60_60 08 34 : Gas fired condensing bo
Storage water heaters, gas fireqinfo@ABCArchitecture.com |2017-04-05|Pr_60_80 96_34: Gas-fired storage water
Immersion heaters info@ABCArchitecture.com [2017-04-05|Pr_80 60 96 42 :Immersion heaters
Low temperature hot water heginfo@ABCArchitecture.com |2017-04-05|Pr_60_65 37 47: Low temperature hot wa
PVC-U solid wall below ground |info@ABCArchitecture.com |2017-04-05|Pr_65_52 07_88: Unplasticized polyvinyld
Covers and gratings for floor gulinfo@ABCArchitecture.com |2017-04-05|Pr_65_52_24 30: Floor gully covers and gr.
Floor gullies info@ABCArchitecture.com [2017-04-05|Pr_65_52_24 31:Floor gullies
Freestanding grease traps and dinfo@ABCArchitecture.com |2017-04-05|Pr_65_52_25_32: Free-standing grease tra
Pressure gauges info@ABCArchitecture.com |2017-04-05|Pr_65_52_34_66: Pressure gauges
Temperature gauges info@ABCArchitecture.com |2017-04-05|Pr_65_52_34 88 : Temperature gauges
¥ M| Instruction Contact -~ Faciibty - Floor -~ Spare -~ 7one | Tvpe -~ Component o Svetem - Acscsamhbhy Conned
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Wnoako Avtiypado (Digital Twin)
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Wnolako Avtiypado (Digital Twin)
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MéEBobot Avanapdaotaong AR/VR




Scan to BIM




3. Jtadla MeAétnc pe BIM



Opyavwon tou €pyou / BIM execution plan

~

- Design Responsibility matrix (opydvwaon tng opnddag / key activities) Building Included
Number Floors
- Ovopaoia kat kwéikomoinon apyxeiwv

- Opydvwon KTLplakol €pyou O EVOTNTEG
- Mapadotéa kabe baon 1IL0236ZZ AC B4-50 M.rvt
- AnattoUpevo Entinedo mAnpodopiag (LOD) / o /

- MeBodoAoyia eAéyyou Tou povtélou (Project Audit) Major/ Sheot s

. Minor Disp Model File
- CDE (Common Data Environment)



LOD / Level of Development

4

. A
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LOD100 LOD200 LOD300 LOD400 LODS500

(OykotAaaia) (MpopeAéTn) (OpioTikn MeAéTn) (MeAétn E@appoyng) (Qg kaTaokeudadn- As Built)



Architectnral
Struetural

Model

Maode!

Five Proteciion
Madel

Mechanical
Maodel

= Plumbing

Electrical B Model

Model =

Mnyn: Nguyen, Quan & Luu, Quang Phuong & Yen, Ngo. (2020).
Application of BIM in design conflict detection: a case study of Vietnam. IOP Conference Series: Materials Science and Engineering.
869. 022038. 10.1088/1757-899X/869/2/022038.



Common Data Environment

SHARED

Information approved for
sharing with other
appropriate task teams and
delivery teams or with the
appointing party

REVIEW/ AUTHORIZE

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

management

G J

S
=
=
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Ll
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v

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




Engineering Project
Responsibility Matrix

R Responsitia for t5ong M kead 1 make i nappen anpmneliem

S [Process Flow Diagrams (PFD)

: D [Process & Instrumentation Diagrams (P&ID)

As-Built

Mark up P&IDs to match as-built

Request Custody of P&IDs for updates

CAD As-builts

Submit as-builts to CCRL for hard revision

IFR

Request Custody of P&IDs for updates

CAD DBM redlines

Request equip tag #s

Assign equipmenttag #s

Squad check P&IDs for internal review

Review / markup P&IDs

CAD P&ID markups

Issue P&IDs [FR

IFH

Review / markup P&IDs

CAD P&ID markups

Issue P&IDs IFH

IFD

Review / markup P&IDs (during HAZOP)

CAD P&ID markups

Stamp PEID

Issue PEIDs IFD

IFC

Review / markup P&IDs

CAD P&ID markups

Stamp P&ID

Issue P&IDs IFC

: D [Line Designation Tables (LDT)

Issue requestforline #s from CCRL

Assign line #s

Stamping LDTs

Issue LDTs

Confirm tank venting capacity

Develop MRQ package

Confirm tank PVREY capacity

Revise tank retention times based on supply pumps and increased
throughput

Froject Manager

wmE = —

Electrical Lead

(L ex]

Document Control Lead

Lo

FProcurment Lead

Operations

Fabrication

Project Sponsaor

—AFroject Manager

ol i

Project Engineer

o

Project Administrator

Quality Lead

Froject Controls Manager

Project Controls Lead

Estimator

Project Contrals Coordinator

o

Froject Accountant

-4 Document Control Manager

Document Control Lead

-dProcess Manager

9}

- Process Lead

A D

ArrAd>rA0rF >3 = ol ol g e ol e B o i R

A

—JAElectrical Manager

EPC

Electrical Lead

o

Electrical Designer

—H Instrumentation Manager

1&C Lead

(e ey ]

=AW

Civil Structural Manager
Civil/ Structural Lead

Civil Structural Designer

—JFiping Manager

Stress Engineer

Matreials Management

Piping Lead

A0 wrxa w =00 A =03 0W0

]

o

Fiping Designer

A

Fiping Designer

Fiping Designer

-AMechanical Manager

Mechanical Lead

A

Procurement Lead

Construction Contractor

Coniractors

Structural Steel Contractor

Fump Supplier

Yalve Supplier

HAZOP Facilitator

ELM Consultant
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ur-tools/digital-plan-of-work

% NBS

P

Code Description/ Requirement Purpose
p q p
2 isual information to provide general principles of the design. Showing arrangement of system To provide a visual indication of proposals at a concept stage and support general spatial
with their relationship to intermal and external context, and key project criteria to suit client brief. | coordination, identifying key reguirements such as access and maintenance zones for
Concept primary systems.
design General descriptions would be expected to comnmunicate principles of materiality, scope, colour
What is typical and context. Expect strategic coordination with other professions to show general principles of
P the design.
for concept
stage?
3 Wisual information to provide developed principles of the design to a greater level of detail. To provide a visual representation of proposals at a Design Development stage and to
Developed coordination between all professions. Visual development showing coordination for allow greater spatial coordination, confirming brief for Technical Design stage.
Spatial general size and primary relaticnships between different elements of the construction.
coordination
What s typical Can form a brief for a specialist subcontractor or fabricator to progress with their technical
as the des-ip n design, fabrication and installation. This would be expectad to include critical dimensional
devalops? g coordination, performance requirements and qualities of finish.
4 Wisual information to provide fixed principles of the design supporting procurement. Developed To provide a visual representation of proposals at a Technical Design stage supporting full
coordination between all professions. Visual representations showing coordination for general spatial coordination.
Technical size and relationships between differant elements of the construction.
design ) i ) ) N
What is typical Dimensionally accurate graphical representation of system, indicating primary performanca
A characteristics.
as for technical
design?

Graphical information represanted may alter, dependent on visual information to be produced,
e.g. scope of work drawings, setting out, floor loading, etc.

Typical installation details separately produced, linked to model element and adjacent
constructions.

5

Construction
What has been
constructed?

Visual information to provide full information to support construction/ installation. Developed
coordination between all professions.

Visual representations showing final coordination for size and relationships between different
elements of the construction.

Dimensionally accurate graphical representation of system, indicating primary performance
characteristics and sufficient information to support installation.

Typical installation details separately producad, linked to model element and adjacent
constructions.

To provide sufficient information for construction/ installation of the required products.

To be updated during the construction process to reflect final decisions.

Mnyn: www.thenbs.com



Ss_25_60_35 - Glazing systems

The images below are typical to illustrate visual representations for the system Ss_25_60_35_06 - Bead-fixed insulating glazing systems at selected LOD

bandings
LO | Model Plan Elevation Section
D
2

| il afanifafaginil
| Mofmmon

e,

Fi"

= 1 gl |

Mnyr: www.thenbs.com
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MetaBaon amno CAD os BIM

W, Lu et al. / Building and Environment 82 (2014) 317 327

1 Ability to impact

! cost and functional
» capabilities

' Cost of design

» changes
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MetaBaon amné CAD os BIM

Building Description System (BDS)
- Really Universal Computer Aided Production System (RUCAPS)
- Sonata
- Reflex
- Revit







Interoperability - open data
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IfcArbitranyP rofileDef

feirbibrary Profielef

e

% licHalfSpaceSold

1Tz ArbitvavyPinflaDef

Mg
Straightyvall Cury e Wil
Name Description Value Type /@ Map IFC Properties for Export ? X
NominalLength Total nominal (or average) length of the wall along the wall path. The exact definition and calculation rules depend  |IfcQuantityLength
ovithe matiod of mestlitemantlased: ‘ IFC Properties 4 Mapping Rules in Order of Prisrity:
= 7 [ Fiter by iFca senems | [ structural ~] Q]
Nominalwidth Total nominal (or average) width (or thickness) of the wall perpendicular to the wall path. The exact definition and IfcQuantityLength
calculation rules depend on the method of measurement used. ~ @8 (fcBuildingElement] ~ Hame Trpe
NominalHeight Total nominal (or average) height of the wall along the wall path. The exact definition and calculation rules depend  |IfcQuantityLength = licBeam - T
on the method of measurement used. (b treBuildingElementProxy ! lfcGloballyUnl
GrossFootprintArea Area of the wall as viewed by a ground floor view, not taking any wall modifications (like recesses) into account. It is [IfcQuantityArea B rcchimney Name {ifcRoot) ffeabel
also referred to as the foot print of the wall. The exact definition and calculation rules depend on the method of 0] tecotumn Desciiption (ifcRoot] IeText New Rule Delete
measurement used. ] tecovering yertTyme I eLabe
= = = Rule Content:
NetFootprintArea [area of the wall as viewed by a ground floor view, taking all wall modifications (like recesses) into account. It is also [IfcQuantityAres FED teCurtainwall Tag (i Element) Ieldentifier e conten
referred to as the foot print of the wall. The exact definition and calculation rules depend on the method of IteDoor fined Type HfeCalumnType
measurement used.
< ffcFooting » X pset_ColumnCommon L)
GrossSideArea /Area of the wall as viewed by an elevation view of the middle plane of the wall. It does not take into account any IfcQuantityArea 1F HeMember » X Pset ConcreteElementGeneral @
wall modifications (such as openings). The exact definition and calculation rules depend on the method of T
measurement used. 0 rcpie - ”
i v Bt tePlate ) pset Draughting
NetSideArea /Area of the wall as viewed by an elevation view of the middle plane. It does take into account all wall modifications  |IfcQuantityArea b TGS
(such as openings). The exact definition and calculation rules depend on the method of measurement used. M teRailing L ]
= —— = = b Pset_FireRatingProperties =
GrossSideAreaL eft |Area of the wall as viewed by an elevation view of the left side (when viewed along the wall path orientation). It IfcQuantityArea < teRamp L bt et o
does not take into account any wall modifications (such as openings). The exact definition and calculation rules <= licRampFlight CEUL IS SR I =
depend on the method of measurement used. G IcRoot » Pset ManufacturerTypelnfor... =
NetSideArealeft /Area of the wall as viewed by an elevation view of the left side (when viewed along the wall path orientation). It IfcQuantityArea 23 IcShadingDevice b eSS
does take into account all wall modifications (such as openings). The exact definition and calculation rules depend on > Hestab b X Pset PrecastConcreteElement... =
the method of measurement used. = testair ) Pset ProductRequirements
GrossSideAreaRight Area of the wall as viewed by an elevation view of the right side (when viewed along the wall path orientation). It |IfcQuantityAree < IfcStairFlight » Pset QuantityTakeOft
does not take into account any wall modifications (such as openings). The exact definition and calculation rules [ ewan b X Pset ReinforcementBarPitch0..
depend on the method of measurement used. ,
B trewindow > pset Reliability
NetSideAreaRight |Area of the wall as viewed by an elevation view of the right side (when viewed along the wall path orientation). It IfcQuantityArea b -
« & eBuidingElementhpe Pset Risk
does take into account all wall modifications (such as openings). The exact definition and calculation rules depend on ) -
lthe method of measurement used. 3 HcBeamType TRy =
GrossVolume Volume of the wall, without taking into account the openings and the connection geometry. The exact definition and |IfcQuantityVolume (> HeBuitdingElementeranTyne i >
calculation rules depend on the method of measurement used. Clear All Settings New... Impart from current Project Add Content. Remove
NetVolume Volume of the wall, after subtracting the openings and after considering thedconnectlon geometry. The exact IfcQuantityVolume ‘ AT P

definition and calculation rules depend on the method of measurement used.

Ifc wall property sets. lnyn: https.//standards.buildingsmart.org/IFC/RELEASE/IFC2x3/TC1/HTML/ifcsharedbldgelements/lexical/ifcwall.htm
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5. Case studies



New Stavanger University Hospital, NopBnyia

lnyn: nordicarch.com, BIM Corner
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Software workflow

(room by room) (design) (collaboration platform)
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https://www.youtube.com/watch?v=npjOe3iCMYA
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Heritage Building Surveying & Information Modeling

lnyn: https://www.bicp.ie/irish-bim-case-studies
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» Constraints
b Dimensions
4 |deniity Data
Type Name MSL_Photogrammery Sphere
MSL_Photogrammeiry_Point
Image
Comments
Mark
Type Image
Keynote
Model
Manufacturer
Type Comments
URL
Description
Assembly Code
Cost
Assembly Description
Type Mark

OmniClass Number
OmniClass Title
» Phasing
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EU BIM - Building Renovation Competition

AlaywVviIopOC oTa Ao TOU EpeuvNTIKOU Tipoypappatog BIM Speed

COMPETITION

a BIM-SPEED initiative

Present a building renovation
design project

Improve the renovation process

Use BIM-SPEED platform and
apply BIM tools and methodologies

Register
now!

21 October 2021

For more info:

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No. 820553




BIM-SPEED PLATFORM COLLABORATION
PLATFORM OVERVIEW

-

KROOI SERVICES

BEfvice

' 34

BIM-SPEED renovation
sanvices integration



Kputipla A§loAdynong

- E€otkovopnaon xpdvou Kot K6GToug Pe T Xprion tng mAatdopuog BIM-SPEED

- Edappoyn AsldpoplkwVv OTPATNYLIKWY OTNV AVOKALVIOoN

- Avtipetwriion Ogpdtwy ou oXetilovTal e TNV UYELD KAl AVESH TWV KATOKWY / XpNoTtwv
- Xpnrion epyaleiwv BIM og cuvbuacouo pe ta Stabéotpa epyaieia BIM tng mhatdopuag

- BaBuog cuvepyaoiag péow tng mMAATHOPHAC

HOME NEWS RESULTS PARTNERS DEMONSTRATION CASES COMMUNITY TRAINING MATERIALS COMPETITION BIM,, % sreeo

BIM-Speed file name convention tool Learn More

Multicriteria decision making tool Learn More

BIM Maturity tool Learn More

Inhabitants Crowd-Sourcing App Learn More

BIM-Speed methadology toolkit Learn More

Learn More

Learn More

BACN2BIM Tool Learn More

B Trash



Business services list

Filter services by name or provider Filter

Built-in services

. Files naming convention tool Mereen
, Thisservice can be activated on folders in order to create and Mereen propose un accés exhaustif & un large historigue de
5 check naming comventions ... MEREEN dannées météo. Loriginalité de ce ..
a2 K3
Q ¥ Gotothe service Q & Gotothe service i Maore info
IFC LOD Lifter application 8 i GIS Data Provider
ﬂ h ﬂ ”. Access to geospatial data,
e o
- o
4
G D Gotothe service Q 2 Gotothe service

BIM-SPEED service example

A "toy” service, used to illustrate the basics of implementing
BIM-SPEED services.

“Hc




Team ENSTP, National Advanced School of Public Works (Yaounde, Cameroon)



Team from the Federal University of Sdo Carlos (SGo Paulo, Brazil)



MODELING
Modeling performed
according to the construction, —
specifying the materials and T \
textures, as well as the
REVIT
ARCHITECTURE
—

BIM

between disciplines.

— 7

| Compatibility and integration

COORDINATION
th_,,,ﬁff"", HYDRAULIC

=

Structural analysis, checks

and design

CYPECAD

-

Structural design performed

f. REVIT in REVIT software

STRUCTURE

ELECTRIC

N

Sizing performed through
REVIT HYDRAULIC, using pre-
configured temples.

Dimensioning carried out through
REVIT ELETRICA, using pre-canfigured
temples

Team from the Federal University of Sdo Carlos (SGo Paulo, Brazil)



MNavemiot o AUtk ATTIKAG — TUAKA ECWTEPLKNG APXLTEKTOVIKNG

APXLTEKTOVIKI E0WTEPLKWV XWPwV VI — Xwpol MoAttiopou, 2020-21

AiPoveen Wep oS by
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Zniovdaotikr opada: Abavaconovdou K., Ztaumnavn E., Xpiotakn @.



Srovdaotikn ouada: AGavacorovAou K., Staumnavn E., Xptotakn @.



EAANVIKO Avolktd NavemiotApo - MN.M.2. Zxedlaopog Qwtiopou

Mtuxokn epyaoia : Biwpatikn Kot Stadpaoctiki HEBodog HeAETNG dwTIopoU e Tn xprion BIM kat VR
2021-22

2mroudaotng: ewpyio¢ Agueptlhis



Comparing perception maps to quantitative simulations

%

e

Ambient environment Luminous flux on surface
DAYLIGHT ¢ *RAE
Muhemrd Hegezy SYMPOSIUM OSAKA UNIVERSITY

Mnyn: Muhammad Hegazy "Crowd-based illuminance Maps: Comparing Daylight Perception in Virtual Reality to Empirical Metrics"
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