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JHEE BIM (Open BIM) *Big BIM vs. Little BIM  QGC”

= Integrated BIM ‘ ‘ & GREEN
= Big BIM ‘ API, ODBC, G‘r”%i :

Import/Export

Standard based
Data Exchange & Integration

BIG BIM

M COMcheck

API, ODBC,
Import/Export (I 1

SCIA i

*Who Benefits

Owners IFC ol8] CJ“QSMFIHT
Planners Industry Foundation Classes & = Inler-@tiz-na A&l enze= Bzr Inic
Realtors

Appraisers

Erncineere Foundation of Construction Information

Specifiers .
Sub-Contractor Supported by Industry Professional
Fabricators g g

Code Officials Organizations & Owners
Facility Managers
Contracts & Lawyers
Construction Contractors
Maintenance & Sustainment
Renovation & Restoration
Disposal & Recycling
Scoping, Testing, Simulation
Safety & Occupational Health
Environmental & NEPA
Plant Operations
Energy, LEED

Space & Security
Network Managers

AxdaVM
L4 ETRBS

=" TEKLA

& FEM-Design

EMERGYPRO

ClO’s
Risk Management il e ses v
Occupant Support “I RIUSKA

First Responders
Cost & Quantity Estimators
Mortgage Bankers

API, ODB
Import/Exp

C
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Case Study: Steel Construction
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*Source: BIM Seminar Lectures,
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Rambgll principles — why we use
—EC

= The best tool for the job _é_-' E
= Optimal work process MagiCAD

= Different design partners
= Attract projects/clients

> Allow for flexibility ADT/ACA

|
= Use of IFC |
= (N

= Close dialog with vendors

5 Reliable IFC quality @I G@j

* : Niels Treldal, Rambgll Headquarters-Using IFC in a real project
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-C Test

e Swedish IFC Workshop, 2008. 09, Stockholm
Participants: AC, Revit, ADT, Allplan, VectorWorks, MicroStation and Tekla
Result:

e |[FC Validation by buildingSMART Korea

ArchiCAD 12 - IFC Export

Revit Structure 2009 - I[FC Export

Element Ngne in Revits

Exporied IFC Name

Impori to ArchiCAD

(Command in ArchiCAD

Exported IFC Name

IHPOI"[ 10 Revits

Command in Revit§
Structural Column

Structural Column

IFCColumn

Column/ Vertical

IFCColumn

Structural Wall

Wal

IFCWallStandardCase

Walll Straight/ Straight

IFCWallStandardCase

Wall (Architectural)

Beam Structural Framing IFCBeam Beam/ Horizontal IFCBeam
Truss Structural Truss IFCEuildingElementProxy Object (Wood Truss) IFCBeam
Component/ Column Structural Column IFCColumn

Component! Foundation Structural Foundation IFCFooting

Component/ Stiffener Structural Stiffener MNone None

Slab Floor IFCSlab |51ab |IFC5Iab
Slab Edge Slab Edge IFCBuildingElementProxy

Beam System Structural Framing IFCBeam

Brace Structural Framing IFCBuildingElementProxy

Foundation/ Wall Structural Foundation IFCFooting (Object (Foundation) |IFCFooting
Foundation/ Slab Structural Foundation IFCSlab

Foundation/ Isolated Structural Foundation IFCFaoting

Opening/ Wall

Straight Wall Opening

IFCOpeningElement

Door & Window

[IFCDoor & IFCWindow

Opening/ Opening by face

Fleor Opening Cut

IFCOpeningElement

Opening/ Vertical Opening

Fleor Opening Cut

IFCOpeningElement

Opening/ Shaft Opening

Shaft Opening

IFCOpeningElement

|5tair IFCStair

Roof IFCSlak

Curtain Wall IFCCurtain & IFCFrame
Legend:
I [ ok Object |Precast Slab) IFCSlal

(Object (Beam) IFCBeam

It needs some madification in view setfings and element properties in RevitS or ArchiCAD **

The element iz not translated into IFC at the RevitS export

!T‘a ! a !J Lok fer Infarmafion Technalogy in AEC E ﬁ'ﬂ EE? "'é'

| The elements are hidden after the import to RevitS. Show hidden elements in Revits *

| Good appearance, but additional unlinked components are generated in RevitS import

The slanted and custom profiled AC walls are experied to IFC 2x3 with
"lIfcRevelvedAreaSolid' geometry that is not interpreted properly in RevitS import

Wall/ Straight/ Slanted

IFCWallStandardCase

Wall/ Straight! DoubleS

IFCWallStandardCase

Walll Straight/ Complex

IFCWallStandardCase

Wall! Curved/ Straight

IFCWallStandardCase

Wall {Architectural)

Wall! Curved/ Slanted

IFCWallStandardCase

Mot interpreted

Walll Curved/ DoubleS

IFCWallStandardCase

Mot interpreted

Walll Curved/ Complex

IFCWallStandardCase

Mot interpreted

Walll Trapezoid

IFCWallStandardCase

Walll Polygonal

IFCWallStandardCase

Beam!/ Inclined

IFCBeam

Column/ Slanted

IFCColumn

$ buildingSMART KOREA
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Agreement Draft - Korea, Japan, Singapore,
Australia, China(to be confirmed): 2008. 9. 17

+« 1. Membership
€ It is proposed that SG, JP, KR, CN and AU form the buildingSMART Asia regional alliance.

4
+ 2. Draft Charter

The Asian alliance would work together to carry out the following:

share information about how each country is working /collaborating with Government agencies
share BIM guideline work

provide an Asian industry forum, assisting each other at local meetings etc

provide a lobbying/networking function

provide an Asian IFC technical/certification service

identify common objectives/priorities and work together to achieve them (eg sustainability etc)

It was noted that all countries had complementary industry organisations that may already have some Asian collabora
tion for example as the respective Institutes of Architects (SIA, JIA, ?, AlA, ?). It was agreed each member would

develop a list of such key organisations (eg product manufacturers, engineers, owners, architects, green building,

contractors, facility managers and government (building) agencies) with contact information, so we can develop a pl
an to lobby these groups in a coordinated way.

L 2R 2R 2K 2% 2R 2R 2% 2

+ 3. buildingSMART Asia Contacts

® SG William Lau

¢ Jp Yoshinobu Adachi

¢ KR Inhan Kim

¢ AU John Mitchell

¢ CN Cui Lu (to be confirmed)
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Building Product Models / Aurora 2 Project (Building Services)

BUILDING-PRODUCT-MODEL-BASED 3D DESIGN

ARCHITECTUHAL 3D BS 3D Spatial ANALYSIS
: : mana e.mgntmodel Comfort

_STRUCTURAL 3D

Architectural VR mod ) | Analysis models
visualisations simulations J'_

3D VISUALISATIONS »*
l +°  MAINTENANCE *e

*

L
-
" .
. —> |
& I
.
.

3D CAD visualisations 1"'O‘Mm|'|tq5i,nr|a|1nc:|5i,u Modela.

-l-‘.

"'I-IIIII"

AND BUILDING SERVICES) BS
v guantities
* Quantity take-off and cost estimation
= Production pldrrifg amd management VI
',: 3D and 4D visualizations .:" source: Arto Kivimiemi

www. granlund.fi

GRANLUND .
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+ Prolog: Why BIM?

+ BIM-> ModelingO| &t

+« BIM2| Lttt & =0t
L2 H&l= S&E

+ 2 H A BIM &2 Best Practice
+BIM 22 fst A=

“Everything that can be invented has been invented”
Charles H Duell, US Patents Office, 1899

JE L] PRR————— T T TR & buildingSMARTKOREA



BIM ?

Open BIM vs. Closed BIM
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Digital Architecture & Building Lifecycle

Information
Briefing Sketching Design,
@eermg
Learning < ”
Briefing for rodu Eiiﬁn'”g’
Changes cifica®n Information

()nstruction
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Demolition Facility

Management



Open BIM

CAD software
-Drawings, calculations
-Architect, engineer,...

VRNL

Laws and regulations i
-Building regulations = =
-Building specifications

Knowledge databases

-Best practise knowledge
-Own practice

~>_ Misualisation, 3D models

Simulations
-Comfort

Briefing
-Functional req.
-Estimates
-Conditions
-Requirements

Demolition, refurbishment
-Rebuild

-Demolition
-Restoration

Facility management
-Letting, sale, operations
-Maintenance
-Guaranties

Ventilation, heating
-Life cycle cost
-Light, sound
-Insulation

-Fire, usage
-Environment

-Life time predictions

Specifications
-Specification sheets
-Classification standards

Construction' management - -Estimates, accounting
-Scheduling
-Logistics, 4D T l:'r:gu rte;“;':}t

Lars Bisrkhaug, SINTEF Eyogforsk, - : uct da ases

Iustrations- Statsbygg, Ar o AS. Olot -Price databases

Granlund, NBLN Stanford University

!'_I'a!a!:l Lobor lermalontechnsiogymasc. 2155 71 S QI P ® buildingSMART KOREA



The Virtual Construction Model (5D)

BIM Model
Time (4D) (3D) Cost (5D)
- —p \““"i\'

Linked Sch Linked Esti
edules mating Reci
pes

*Source: BIM Seminar Lectures,
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5D Work Flow

Constructability Analysis and Coordination

YD FoTe (-] gy COSt Estimate Project Control

hccounting 4

Fabrication

2D Drawings

*Source: BIM Seminar Lectures,
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Benefits: Clash Detection

=  (Conventional methods of coordi
nation are extremely time consu
Ming and error—prone.

= Using internal or external clash d
etection software helps to identif
y the construction errors in the B
IM model

= (Construction risks and costs can
be reduced significantly

S A e

e | by e

!Ta!ap Lobfor inomaion Technalogyinafc. Tl H Y JAl Kyung Hee

*Source: BIM Seminar Lectures,
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Sustainable Design



Environmental Impact of Buildings

= 40% of global raw materials is consumed by buildings

= 65.2% of total U.S. electricity consumption

= 136 million tons of construction waste in the U.S.

5y We must make the rescue of the environment the central organizing principle for civilizati

on.”

U.S. Department of the Interior

*Source: BIM Seminar Lectures,

ITalab womommramarmnnc 2FEAFE Kyung Hee $ buildingSMARTkorea "



Regulations & Market Incentives

= All federal buildings in the U.S. must achieve Silver LEED certification

= From Jan. 2006, EPD came into force across all the EU states

= By 2007, demand for green projects expected to grow by 300%

Spain Taiwan Australia Indi'a Mexico

L Intelligent use of energy must be regarded as a fundamental element in
formulating the energy objectives of the European Union.”

Bendt Bendtsen, EU-Presidency, Minister for Economic and Business Affairs, DK

*Source: BIM Seminar Lectures,

ITalab ..umsorcmmne: 2EWRAIY Kyung Hee # buildingSMARTkorea  “*"*



For space management

* > Niels Treldal, Rambgll Headquarters-Using IFC in a real project
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Model based quality assurance

Solibri Model Checker - with reports and viewer

Rl LI TR R T T ]
3 0 Wbereniaan of s B )
& L Wkerwectmes of Bab [b01]
4 L rbarvectmma of Well [110] L

* > Niels Treldal, Rambgll Headquarters-Using IFC in a real project
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BIM Based Technology

Geospatial Fabrication
Info Product !
=Selection ;

.-'l‘.,‘_l.ﬂ; .J' - ."- |

|. -.I!F --.; L‘II- |ll

AT BT

Lgli 5 Q= -j'_?-l'd-l"

Ninr- s o I vER)

Ay Wwy ey

Planning

f

Legal

Invoicing/
Payment

-

Management |

System (
R

Operations

f Sustainment
.__ _____________ _ Computer
=  Aided
L —C Facility
it =—  Management
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SMARTcodes

I"l.-'ln:rdel Chec her

INTERNATIONAL
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BIM Expectation

A

Agbmty to
m

|

|

act cost |

|
nctlonal |
capabilities |
|

|

|

|

|

Effort/Effect

| |

Burlding Information Modeling

|

|

|

| Cost of

| (leSIgrl | ./, PD: Pre-Design

| change | SD: Schematic Design

| DD: Design Development
Preferred ) )

| CD: Construction Documentation
Desmn |

PR: Procurement

Procgg

Traditional
| design

: / I process
| |
|

CA: Construction Administration

OP: Operation

PD SD DD

!T‘a ! d p Lot for Information Technology In AEC 1.1 555 2 ) 01 11 8

CD PR CA OP

Time

=

* :CURT (Construction User Round Table),

IAI-NA Council -National Institute of Building Sciences, bmldl_lgSMART Forum Oslo, 2005

@ buildingSMAR

KOREA
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!Ta!a!’ Lob for Information Technology In AEC

= UILD LONDON LIVE

‘ Hours to make design work for LONDON

S TO MAKE DESIGN WORK FOR
| LONDON”



€ “Build LONDON Live™ BIMSTORM

= 48 hours to design a major London landmark,
with awards and prizes

buildingSMART




BIMStorm

+ IT BIM

26
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Build London Live

+ 185,000m?
+ 3 12

+
+ BIM
+
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+ ASITE Interface

=l xi

Lo

ool - O - oo oo oo, o ‘I<

5
@ Dwelling _Block_4_Garage_Plan_HvaC
[~ @8 Issuel - A - 2008-06-25 17:53:00,0
@2 Hotel_Room_Program
[ $ Issuel - & - 2008-06-25 18:21:00.0
@ Res. Block &
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IFC Viewer
ASITE Navigator
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zarch |
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ocument
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* ONUMA Copy Rights . authorized by Kimon Onuma, ONUMA, Inc.

OPS
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RewitArchitecture Archicad Vectanorks Nemetshek SketchUP Solibﬁ
& Structure - [FC IFC IFC IFC Viewer IFC IFC
= = = Onuma Hanning System |

IFC, KML,GBXML, CsV
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» = s

S\ DDS CAD
)H‘h E2007 - ONUMA, inc. GMl: M%Mmmnl Practice (TAP] Presantation, Boston - SH408



How to Build London Live

BiktStarm Build London Live — How 10 Build London Live

<+ Data Flow *— Action Flo

Design Brief
Asite, OPS Account
Google Earth Site

Final Design Brief
OPS Schedule Template
Google Earth Site
Site Context 3D
Mode I (DXF)

OPS Final Scheme Design
Google Earth Model

IFC Model Files

Etc.

IFC Model Files
Drawings, Images, Videos
4D/5D Design Information
Reports, Documentation
Energy Analysis

Etc.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

LTy
8 Na——"
= il
- —

| C b
octn
|

Compedion
ssiEsnt o

Compliance Reports

Award
Awards
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BIMStorm Progress map. Build London Live 2008.

Site, Design,
Program Brief

Excel -

........................ Attached pessssssmsEsssssEmEunnnn Update e
Dwelllngs Project D - : CAD/BIM tools (___P_______> Luminance Analysis
. S ——— H Revit Ecotect
: = 3 : cotec
: — IFC — - IFC &
—| OPS 3 —
: T via Asite - gbXml : ' -
: - broi Solibri IFC b :
E R_e_ta| PrOJe(?E Optimizer é ArchiCAD : HVAC Design
o IEC Y 1 ATCHICAD -
—-9: OPS g - - > : T via Asite itMis
: |mm HEE via Asite = ' _)
Hotel Project :
: = IFC ! Structural Analysis
—> oS, | : MIDAS
: k- 2 via Asite
£ EI

Flnal Team Project

* There are no limits for use of CAx/BIM tool s.

: IFC Model checking

IFC ! ~

Somchecker

.......... Distribute Master plan Upo‘.ate
: Team Project Pl B
L] = e / /
* ; k
— E b ) '
- = : ~
+ ,Reports Google Earth IFC model

Observers

Scheme Cost,
Sitework Cost,
Staff & Space areas,

Validation ¢heck,

4D — Constructability (
5D - Cost Calculations \/\/ SmartCodg

9@Rendering ‘1’

—

N
Reports,
etc.

Walkthrough

> |

Animations

Bragt report

Upload & Distribute via Asite

iTALab. July. 2008.



CAD, Analysis, BIM tools

3ds MAX

Adobe Acrobat
Adobe Indesign
Adobe Photoshop
ArchiCAD
Artlantis

Asite

AutoCAD

Cinema 4D

DDS IfcViewer
DDS-CAD Elektro
DDS-CAD VVS
dRofus

Ecotect

EDMmodelServer
ELDAta

FEBDOK

Focus Description
Google Earth

MAGI CAD

Midas

MS Excel

MS PowerPoint

MS Word

NOIS Calcus
Octaga Modeller
Onuma Planning System
Piranesi

!T‘a ! a !:l Lok fer Infarmafion Technalogy in AEC E ﬁ'ﬂ EE? "'é'

Powel Gemini
Revit Architecture
Riuska

SINTEF Byggforsk Knowledge system

SketchUp Pro

Snagit

Solibri IFC Optimizer
Solibri Model Checker
Solibri ModelViewer
Staad Pro

StoeryView

Tekla Structures
WALKINSIDE

etc

$ buildingSMART KOREA
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BIM Aguarium Project

w
- client IFC
4
- Statsbygg : QTO and costing of Mechanical Electrical and Plumbing (MEP)
- Boligprodusentene : QTO and costing of residential housing
- Boligprodusentene : simplified energy analysis for residential housing
- HOK : Room Data information logistics buiIdingSI‘u‘IART Aquarium
- concept at a glance
- = The key roles are driving
the process
- client-SW = R -Problem qwqer:
Pays for facilitation
- Open Official = User scenarios i‘
i Domain expertise I\
- client * R -buildingSMART:
_ _ *  buildingSMART standards
- bui IdlngSMART = Problem modelling

Implementation guidance

= R -sw developers
Create solutions
Provide user manuals

- 22

select level of

= Others can join the clearly defined pariticipation
Aquarium and ... roles \ _
watch or transparency in
participate process
= MNarrow scope .
_ = Clear deliverables Eﬂ!ﬂ LT;QE%QEJ
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Thank you

Q&A

+1TALab http://i1talab.khu.ac.kr

LContact Name : Inhan Kim
E- 1thkim@khu.ac.kr

mail : +82-31-201-2926




