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Building Information

Graphical Non-Graphical
Plan Area Schedule
Section Finshing Schedules
Elevation Door/Window/Louvre Sch
Area Diagrams Beam/Column Schedule
Schematic Designs Equipment Schedule
General Building Plan Program
Structural Plans Specifications
E/M Drawings
Schematics
AEWATES

Other Diagrams



Information

Graphical Non-Graphical
CAD SYSTEMSs Word
Excel (spreadsheet)
eg AUtO(_:AD’ ACCESS (pataBase)
Microstation MS Project

BQ Softwares



As aresult......

Inefficiencies, mistakes and delays account for $200 billion of the
$650 billion spent on construction in America every yeatr.
New wiring, The Economist, January 13th, 2000

In the UK alone, the annual cost of rectifying construction defects
caused by poorly detailed drawings and operatives being given
incorrect instructions has been put a £1bn (=$1.66bn).

IT Construction Best Practice service, http://www.itcbp.org.uk

The process of construction is itself repeated in its essentials from
project to project. Indeed, research suggests that up to 80% of
iInputs into buildings are repeated.

M4i, http://lwww.m4i.org.uk



Information

Graphical Non-Graphical

B M

Building Information Modeling
EPSYEA 0T U Rt




Building Information Modeling (BIM)
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Definition:

BIM Is an innovative approach to

and supporting all phases of design
and all the architectural drawings and schedules
required for the design, construction and
management of a building project.



Building Information Modeling (BIM)

Misconceptions:

=11\ = 3D CAD
Architectural Desktop (autodesk) AUutoCAD (autodesk)
RevVvit (autodesk) Microstation entley)

ArchiCAD (Graphsoft)
Triforma @entley)
Dlgltal PrOjECt (Gehry Technology)

2 BIM Clash Analysis only



Information “Backflow™
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What is BIM (Building Information Model)

Graphical Data

Non-Graphical
Data

CONTRACTORS:

New workflow

QS

E&M

ENGINEERS ENGINEERS


Presenter
Presentation Notes
BIM這個資訊平台就好像醫學你面的電腦素描器一樣，他不但為我們提供傳統的平面資訊而且更為我們提供三維、四維、五維資訊
來支持我們的決策。
A series of digital models (3D geometries with information) + A series of new (revised) processes that helps reduce inefficiencies and risk 






Use of Building Information Modeling
(BIM)

1 Visualization

2 Production

3 Co-ordination/ Collaboration
4  Quantity Taking & BQ

5 Statutory submission

6 Analysis

/ Supply Chain Integration



VISUALIZATION & PRODUCTION




VISUALIZATION & PRODUCTION




PERSPECTIVE



CUT AWAY SECTIONS




VISUALIZATION & PRODUCTION







VISUALIZATION & PRODUCTION







VISUALIZATION & PRODUCTION




VISUALIZATION & PRODUCTION
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VISUALIZATION & PRODUCTION




Establish BIM Models

CO-ORDINATION / COLLABORATION

Work Flow




HVAC Installation

Fire Services Installation

Electricity Installation
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Work Flow - Clashes Identification Processes




Work Flow — Clashes Report
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Work Flow — Clashes Report
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Work Flow — Clashes Report
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BIM Model Revision

Work Flow




Results — No of Clashes
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Is the Building Industry changing?
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Asset Technical Information System - Microsoft Internet Explorer provided by MTR Corporation Limited
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BIM in China
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INTERNAL vs EXTERNAL
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Area 7,007 sgm
Height 225 m

Program Residential
Floor Arsa 80,206 sqm  Buil

Abu Dhabi Empire Tower

Empire Tower was challenged through a client request
of not "pushing the limits® too far. The concern is that the
residential project was located in the middle of a master
plan fileg with potential icons. The design standardizes
the units to accommodate the client reguest but
manipulates the section to develop a very dynmamic
solution, which holds its cwn amidst the visual clutter of
its neighbors. This was deemed crucial to the financial
viability of this project, which is dependent on pre-sales
within a highly competitive market

The design maximizes the tower's presence on the
sfreet, with vertical layers spreading out to the property
lines. The building then bends back away from the street
across from a large commercial tower, allowing for an
enlarged view corridor between the central park of the
community and the sea, one block away. The splayed
vertical layers converge and rise up bDefore bending
forward togetner, as the 230-meter tower extends into
the sky — maximizing it views between the park and
the sea=

Mass
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Shifting
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Abu Dhabi Dancing Towers
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Program Mixed Use Site Aren 4,180 sqm
Floor Araa 44,235 sqm Building Haight 160 m
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Dubai Ocean Heights Two

Ocean Heights Two is also located in Dubal Marina, UAE,
along with its sister project, Ocean Heights One. At
460 meters in height and 105 floors, it will be the tallest
tower in its vicinity, However, unlike its predecessor,
the requirements for more modulated units up to the
80th floor, forced a different approach while intending to
maintain the spirit of its sistar,

The first 60" floors of the tower are intended to be
servica apartments, which in order to ba marketabla,
needad to have the majority of units standardized.
The curved shapa of the towsr improves views past
its densely located neighbors. The playfulness of this
tower was concentratad into the two most visible faces,
allowing units to bend up the tower in two blades. Thase
blades were still modulized up to the 60™ floor before the
tight restrictions of unit area fluctuations become more
relaxed. At this point, the modules drop off and the
blades continue, tapering and bending into the sky =

am Residentl
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Ocean Heights Two

View Diagram




1st Floor 2nd-3rd Floors
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Ocean Heights Il — Options
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Productivity

Logs
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(B E ) x (12-C Source 26/1/07:
=i 1+E LIx(12:=C) o SIS CEIgell  http://aec.cadalyst.com/aec/article/articleDetail.jsp?id
—  A+IRvCv¥DhY =124222

A = cost of hardware and software

e PRODUCTIVITY

>60%

E = productivity gain after training




A
U.S. General Services Administration

BULDNGS PRODUCTS SERVICES TECHNOLOGY ABOUT GSA

Design and Construction
= Overview
= Architecture & Engineenng
= CAD Standards
30-40 Building Information WMo deling
30-40-B I Ove view
Spatial Program Validation
40 Phasing
30 Laser Scanning
Energy and Sustainability
BV Library
= Commissioning
= Constuction Excelle nce
= Design Excellence and the Arts
= Facility Access for the Disabled
= Sustainable Design
= Urban Development

= Design and Construction Delivery Process

Home = Buidings = Public Buildings = Design and Construction = 30-40 Building Information Modeling

3D-4D Building Information Modeling

Since 2003, the General Senvices Administration {&34) through its Public Buildings Senvice (PES) Office of Chief
Architect (OCA) has established the MNational 30-40-BIM Program. OCA has completed 10 pilot prajects. thas 11 pilat
projects undenway in its current capital pragram, while assessing and supporting 30, 40, Building Information Madeliing
B applications inover 25 ongoing projects across the nation. The power of visualization, coordination, simulation,
and optimization from three-dimensional (307, four-dimensional @0), andBIM computer technologies allow GSA to
mare efiectively meet customer, design, construction, and program requirements. G5A is committed to a strateqgic and
incremental adoption of 30, 40, BIM technaolagies.

There is & progression from 20 0 30, 40 and EIM . While 3D models make valuable contributions to communications,
notall 30 models qualify as BIM models since 2 30D geometric representation is onky part of the BIM concept.

Critical 1o successiul integration of com puter models into project coordination, simulation, and aptimization is the
inclusion of information—the "I" in BIM—io generate feedback. As ashared knowledge resource, BIM canserve asa
reliable basis for decizion making and reduce the need for re-gathering or re-formatting information. G54 is currently
explaring the use of BIM fechnology throughaut & project's lifecycle in the following areas: spatial pragram validation, 40
phasing, laser scanning, energy and sustainability, and courts design validation.

For all major projects (prospectus-level) receiving design funding in Fiscal Year 2007 and beyond, GSA will require
spatial program ElMs be the minimum requirements for submission to OCA for Final Concept approvals by the PES
Commissioner and the Chief Architect. At the same time, all GSA projects are encouraged to deploy mature 30, 40, and
Bl technologies—spatial program walidation and beyvond—at strateqgic project phases in support of specific project
challenges.

BL1 Program Flyer
The following are highlights of the GSA National 3D-40-BIM Program:

Established policy to phase in 230, 40, and BIM adoption for all major projects

Leading 3D-4D-BIM pilot application on current capital projects

Providing expert suppont and assessment for ongaing capital projects o incarparate 30, 40, andEIM
technalogies

Assessing industry readiness and technology maturity

Developed GSAspecific incentives for 3D-40D-BIM

Developed solicitation and contractual language for 304D BIM services

Partnerad with BIM wvendars, professional associations, open standard organizations, and academic/reseanch
institutions

CONTACTS

Charles [latta

(202) 219-2355
charles matts @gsa.00
= Wiew Contact Details

Calvin Kam

(202 208-0447

calvin karm B 0sa.0oy
= Wiew Contact Details

“ContactUs

G54 Siaff Directory

|~ GSA Organizations
| Chooze... v ﬂ

Abbreviation Look-up
|“GSA Regions by State

Choose State: [ 4 W

| QuickLinks

A-F Links to GSA Topics

For all major projects (prospectus-level) receiving design funding in
Fiscal Year 2007 and beyond, GSA will require spatial program

for submission to OCA for Final
Concept approvals by the PBS Commissioner and the Chief Architect.

be the




Challenges from the Technology to the Industry

« Participation of all participants

» Redefinition of roles of all Building Industry
Participants

* Project Delivery Time

e Fee Structure

e Standard Contract Provision — position of BIM model
e Contractual Relationship

e Other supports — Government, Professional Bodies,
Education

 BIM Authorities — Standards and Certification






e One Island East

Pilot Projects




Tender Model by Consultants




One Island East

BIM Architectural Configuration



One Island East




One Island East
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One Island East
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BIM HVAC Configuration
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One Island East




One Island East

BIM Plumb & Drainage Configuration




One Island East

BIM ELEC Configuration



One Island East







Detail Design and Coordination
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- Chiller Plants at ISE Basement




Detail Design and Coordination

Project-wide multi-discipline design coordination



Detail Design and Coordination

fvujeat VLR - [MOP_01FCATPr o {Risdol) |
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17.0il.. 2007

Owner, Architect, Structural, MEP, QS working in the same room on the same Contract 3D Building Information Model



Detail Design and Coordination

Automatic Clash Identification and Management



Work Document Coordination

Coordinated 3D geometries

Live Sectioning

2D geometries output to ACAD for further coordination




Facilitate Design Development

Road Curb Design Review Car-ramp Design Review




Critical Structural Detall Checking
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Steel Outrigger and Rebars
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Scheduling and Data Extraction

Quantity Extraction from BIM
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Work Scheduling utilizing BIM




Virtual Prototyping (4D Model)

. Detail study on the critical process




V| I’tu al PI‘OtOtyp | n g 4 Day Cycle Simulation (Day 1)
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1. Set Up Table Form 1. Set Up Table Form 1. Set Up Table
2. Lift Safety Screen 2. Lift Safety Screen

3. Fixing Column Form 3. Fixing Column Foerm




Visualize Master Progress with 4D Model

Data exchanging between Primavera and Digital Project
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Data Linkage to BIM

2-way Interactive Data Query

BIM
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Default Model Quantities Explained

Ly p i o

Area Volumn Length

Concrete Wall 1 vertical face (LxH) LXWxH L
—EF [ KX X 5

Concrete Structural 4 vertical faces LXWxH -

Column PO B 1A [2(L+W)XH] K-x xS

Concrete Floor 1 horizontal face LXWXT n/a
—F I (LXW) Ko x i x &




Materlal Take'Off Wlth BIM & Key |SSU€S (Courtesy from Mr. Kenny Tse)

(i) The default schedules only list out the objects which are appear in the model, i.e. No
object = No quantity

(i) Use the correct object, e.g. An Architecture Column (no quantity parameter) vs. a
Structural Column

(iif) Follow the stipulated standard method of measurement (SMM)? Otherwise, it may
render a B.Q. error

(iv) The model quantity may not necessary equal to the B.Q. quantity
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Concrete Measurement

1)

Suspended slabs are measured over everything, including over
beams and column heads.*

2) Columns before walls and beans.

33 Beams before walls except at end and intermediate bearings.

4) Primary beams before secondary beams, etc.

5) Staircases (waist and treads in flights) measured between
suspended slabs and landings.

6) Staircase beams measured below staircase landings and wuists.

7) Upstand beams measured above suspended slabs.
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CO n CI U S I O n (Courtesy from Mr. Kenny Tse)

BIM is a tool to facilitate material take-off

Save resources in material take-off; could use the saved
resources to enhance other services of quantity surveyors

The default material schedules only list out the objects
which are appear in the model

Use the correct object

Pay attention to the stipulated standard method of
measurement (SMM).

Model Quantities are not necessarily = Bill of Quantities

BIM in Material take-off: QS’s domain knowledge is
essential
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