2009-05-11

m
PLM Best Practice Conference 2009 =0 i L s U 1T ———

2009. 5. 20

71 o]
80 L.

ret

Ze|tystm Byt
Inhan Kim, KyungHee University, ihkim@khu.ac.kr

TA! http://italab.khu.ac.kr

Contents

& Overview

4 PLM in Construction
= PLCS
= Share-A-Space
= FIATECH
= TOCOMAN

4 Open BIM Based

& Conclusion

1% 5 9141 http:/Jitalab khu.ac.kr & FENHD Talah oo




Background

¢ Z1d FOe| PLM HE2 Ao +27t ALt MY 7|=0] =X

& Hetd F=ANof upe Y En 28

& LSE(Large Scale Engineering)2| 2%, AF2-8X|E 4 20F7} AA|
AMSELCH Z88] X|= FMO|Lt HMTX| = AHZEX|CHY

® CHZAM AT MSTHE CHE M2 WAl Be

O O -

T L ) T —

HEXE A http://italab.khu.ac.kr M

Construction LifeCycle

Engineering l
Construction

Feasibility |Architectural Conceptual Design Bidding Construction

Study Programming Design Development|

Facility
Management|

& Z} THA|'E CrFstn S &S Fojxt Exi

& e S| = W o] gt §E 27H8H TE)
¢ E3toe M2 o Q(STEP7|4t 5= BIM/IFC7|4H
& H o] soto| FH Bz ré‘R(PLM)

T L ) T —

AXHEARA http://italab.khu.ac.kr M

2009-05-11



2009-05-11

Constant $ of Contracts/Workhours of Hourly Workers
Sources: U.S. Dept. of Commerce, Bureau of Labor Statistics

Construction Productivity Index
Non-Farm Prod uctivity index

1964 1968 1972 1976 1980 1984 1988 1992 1996

Reference: Paul Teicholz, Ph.D, Professor (Research) Emeritus, Dept of Civil and Envi Engineering Stanford University

!-Ira!a!] Lok or Informotion Technology n Abc. 1 3 2 1 0 1 & @ bL.’||C||ﬂgSMHﬁTKOREA

Constant $ of Contracts/Workhours of Hourly Workers
Sources: U.S. Dept. of Commerce, Bureau of Labor Statistics

250.00%

200.00%

JOBJSIIES

150.00%
= ctivi
2 ty 2
100.00% -
(a))
0.00%
1964 1968 1972 1976 1980 1964 1968 1982 1996 2000 2004
Reference: Paul Teicholz, Ph.D, Professor (Research) Emeritus, Dept of Civil and Env Engineering, Stanford Un.
!-Ira!a !] Lok or Informotion Technology n Abc. 1 3 2 1 0 1 & @ buildi ﬂQSMHﬁT KOREA




Al

7t FHO| Hed

o XEtA X 7Y 152 2] BIM 2e
»> 40%2| MO XH@Z H=0| AH[g
> 65%°| M3 AH|E HFO0| &
»> S5AEQ| AM H7|E0| L&

¢ BIMS 0|83 3187 HE(NBHUSH E)

€ 201047t X| Green Building 500% EO}%

¢ HFEI| A8 U ot sl e

& HEAN e £HE (5|7t =8

Taiwan Australia India Mexico

Canada Spain

World

HAEHE AT A http://italab.khu.ac.kr

&%mmm 1 1T —

PLM in Construction

€ Current Status
» PLCS
» Share-A-Space
= FIATECH
= TOCOMAN
= IFC
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PLCS Vision

inventory

management € Achieving inter-

operability of life-cycle
support software
applications through

PLCS
maintenance PLCS data RCM, LORA,

scheduling model FMECA *

and more ...

can be realised as: repository, shared data environment, shared
working environment, warehouse, exchange broker, ...

RCM = reliability centred maintenance
LORA = level of repair analysis
FMECA = failure mode effects & criticality analysis
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Share-A-Space Vision. EUroSTEP

Sub-contractors

Project Team
The Company Design to manufacture ]

Product structure + Change Approval

doc. (drawing, etc)
Maintenance structure

+ doc. (instructions, E
( Maintenance dept

movies, pictures etc)
Spare part management
" Maintenance planning
The Company ‘,"'
; ‘\’ Jeer

Change Proposals
and Plans

Maintenance follow-up

The Company
Product individual + Translators
configuration and Fr/GE SGML for Tech Dac

individual sp.ecific The Company
documentation

In service modifications
Restrictions on use
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TOCOMAN

’ PrOduct ArChitectu re Source: Arto Kiviniemi: VTT, 2008

Open flow of information with Tocoman Quantity Management Solution

3D - Design Tocoman QM Solution m

—

\ / Estimating

|~ Scheduling

J

Architectural

3DiLink

Tocoman

Structural

Tocoman
3IDiLink

Tocoman

Server
[ Procurement

Electrical / \- Logistics
Global Solutions Local Solutions

AZH L HTA hitp:/italab.khu.ac kr &’ﬂ'?“““m [Talah v

Tocoman
3IDiLink

{ Open Inf%rmatién FI?/

| Open Information FIB{

3IDiLink

Tocoman

Standard Data Model Based

¢ IFC-BIM Based
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1Al Overview & Goal

@ IAI (International Alliance for Interoperability)
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¢ Goal

» To enable interoperability between AEC/FM applications from
different Software vendors
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IFC Vision is finally changing into reality

@ The global transition from document-based work methods
towards use of integrated BIM is happening in the AECO.
= This will inevitably change the processes and value network:
» Increasing value of information throughout the lifecycle,
= More efficient use of simulation and analysis tools starting at the
early phases of design,
» Improved and semi-automated design coordination,

» More accurate and efficient investment and lifecycle cost
management
A
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1Al & IFC

@ International Alliance
for Interoperability

@ sets the standard for
object-based data
exchange and sharing

of

virtual buildings
international
industry-driven

all data for the virtual
building model — object
oriented paradigm
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cross-discipline = =

€ Industry Foundation
Classes

@ is the data exchange
and sharing standard
for building and
construction life cycle
information

= goes beyond CAD

information

involves engineering and
other applications

» includes whole life-cycle
of buildings

Is ISO certified
ISO/PAS 16739
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IFC Architecture
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Goal of Integrated BIM

Analysis

- thermal performance
- structural analysis

- cost estimation

- collision checking

- design brief verification
- (others)

Design

- architecture

- building services

- electrical engineering
- structural engineering
- urban planning

- (others)

Construction
- cost control
- building site planning

Operation and
mgmt
- facility management

- work scheduling - move management
- progress control (4D) like DXF is the exchange format for - operation and mgmt
- (others) CAD drawings, - reconstruction

IFC is the exchange format for BIM“. - (others)
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IFC Value Stream Benefits

Electrical z %X‘I :IAI, AEC3 (TLC)

IFC Value Stream Benefits

i IRRE ﬂ\l,iﬂf' o2 PR - Commissioning
s Lix | - Site Material flow
‘i = f - Safety
=T - idi = A\t ; - Training
Design/Process  Interference ~ Construction &  Procurement Structural As-Built 4D Construction - Facilities Mgmt.
Integration Avoidance Installation (BOM) Analysis Verification Sequencing
Documents Material Flow
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AECO branch problems

@ Very fragmented industry
= For example, in EU (statistics 2000):
> 11 million jobs, 2 million companies
> 93% of companies less than 10 employees
> Only 100 companies with more that 2000 employees
= Nobody wants to sponsor “common” development
> Attitude: "Great idea, tell us when we can start to use it”
4 No “process owners”

= Systemic innovations = changes affecting several participants are very
difficult to implement; who gets the benefits?

€ Change adverse attitude
= 2D drafting still dominating practice
= Moving from manual drafting to CAD took 10 years
= Moving from 2D-CAD to Integrated BIM is more difficult

= Nobody wants to be the “guinea pig”...
Source: Arto Kiviniemi: VTT, 2008
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BIM ZH& At

Discipline models

Structures (Tekla)

Ventilation

Mechanical
= (MagiCAD)

Electrical
(MagiCAD)

“Architect (Autodesk ADT)

/

SN Y

Aggregate model (shared)

Collision control

Visualization
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*@2: Niels Treldal, Rambgll Headquarters-Using IFC in a real project
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For space management

*@2: Niels Treldal, Rambgll Headquarters-Using IFC in a real project
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Comprehensive model

Comprehensive:

¢ Clash Detection
* Design Review

¢ Quantification

® 4D Constructability
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Current BIM & IFC potential?

€ Robust BIM software exists:
= No reason to postpone use of modeling
= Learning the new methods and possibilities takes time
€ Business cases based on IFC exist (but with limitations):
= Architectural, structural, HVAC and electrical design
= Design integration and checking
= Energy, comfort and lighting simulation
= LCA and LCC analysis
» Quantity take-off = Cost Estimation
= Spatial and occupancy management
¢ However:

= The content and quality of data exchange between different
applications must be checked before starting to use IFC!
= The use of IFC and demand of robust software support for IFC
exchange is the only way to move into integrated BIM!
Source: Arto Kiviniemi: VTT, 2008
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BIM Quality Assurance
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Telephone +82 31 201 2926

HZET E O TA http://italab.khu.ac kr & L i S LI ——

2009-05-11

20



