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Equipment Schedule
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Cost Estimate
Quantity Take Off
Bills of Quantities
Variation Assessments
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As a result……

Inefficiencies, mistakes and delays account for $200 billion of the 
$650 billion spent on construction in America every year.

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 
inputs into buildings are repeated.

M4i,  http://www.m4i.org.uk
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Building Information Modeling (BIM) 
信息化建築模型

Definition:

BIM is an innovative approach to architectural design
and documentation 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:

1   BIM = 3D CAD1   BIM < > 3D CAD
Architectural Desktop (Autodesk)

Revit  (Autodesk)

ArchiCAD (Graphsoft)

Triforma (Bentley)

Digital Project (Gehry Technology)

AutoCAD (Autodesk)

Microstation (Bentley)

2 BIM < >   Clash Analysis only



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

BUILDING
INFORMATION

MODELING ARCHITECTS

STRUCTURAL
ENGINEERS

E & M
ENGINEERS

CONTRACTORS

CLIENT

Graphical Data
+

Non-Graphical 
Data

+
New workflow

QS

QS

QS

QS

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
7 Supply Chain Integration
…..



VISUALIZATION & PRODUCTION



VISUALIZATION & PRODUCTION



PERSPECTIVE 



CUT AWAY SECTIONS 



VISUALIZATION & PRODUCTION



CUT AWAY PESPECTIVE

VISUALIZATION & PRODUCTION



VISUALIZATION & PRODUCTION



VISUALIZATION & PRODUCTION



VISUALIZATION & PRODUCTION



VISUALIZATION & PRODUCTION



VISUALIZATION & PRODUCTION



CO-ORDINATION / COLLABORATION
Work Flow – Establish BIM Models



HVAC Installation

Fire Services Installation

Electricity Installation





Work Flow - Clashes Identification Processes



Work Flow – Clashes Report



Work Flow – Clashes Report



Work Flow – Clashes Report



Work Flow – BIM Model Revision



Results – No of Clashes
結果 – 碰撞數目

HVAC 
Ductwork

Chiller 
Water 
Pipe

Fire 
Services

P&D Electrical Total

B1 277 3 1172 - 3 1455

B1M 106 10 687 - 3 806

B2 68 13 1973 - 81 2135

B3 120 1 1291 - 3 1415

Total 571 27 5123 - 90 5811

HVAC 
Ductwork

Chiller 
Water 
Pipe

Fire 
Services

P&D Electrical Total

B1 0 0 0 0 0 0

B1M 0 0 0 0 0 0

B2 0 0 0 0 0 0

B3 0 0 0 0 0 0

Total 0 0 0 0 0 0



VERTICAL CO-ORDINATION

ANALYSIS



SUN STUDY

ANALYSIS



sun ext dec.avi

FAÇADE SOLAR STUDY
21/12/2006 7:00am – 6:00pm

ANALYSIS



Radiating Light Method

Unsatisfactory sightlines

Satisfactory sightlines

SIGHTLINE STUDIES

ANALYSIS



ANALYSIS



ANALYSIS



ANALYSIS



ANALYSIS



Is the Building Industry changing?



A year ago… 
MTRC …



A year ago…



Early Projects…



Early Projects…Hong Kong Station



三維空間信息

• 更容易展示物體之間的
關係

• 導線碰撞檢查

6 Months Ago



New Projects…Tai Wo Hau External Passenger Lift

From Design to Project Documentation



New Project…Tseung Kwan O South Station

Spatial Study
Design Checking



New Project…Tseung Kwan O South Station



New Project…Tseung Kwan O South Station



New Project…Tseung Kwan O South Station

See walkthrough



Spatial Analysis… Mong Kok Station Year 2020



Spatial Analysis… Mong Kok Station



Spatial Analysis… Mong Kok Station



Synchronization between CAD Model and Analytical Models



Energy Saving – Thermal Comfort

Train 
Driver

Train

Station



Simulations Software



Asset Management



Asset Management



Asset Management





BIM in China



BIM in China
安徽

芜湖商场

河南 洛阳

交通银行

河南 洛阳

住宅楼

上海

炼钢厂

大庆石化

体育场

西藏 林芝

检察院

上海

华东师范大学

吉林 松源

松源实验高中

北京

财富时代

大连

外语学院

长春

一汽康体娱乐中心

武汉

科技园 719 所

武汉

轻工职业技术学校

武汉

中油华中天然气管
道有限责任公司办
公楼

成都

农贸市场

云南

红河 青少年宫 成都

德杨二重住宅群

湖南

板球场

北京

香山六艺培训中心

铁机集团

大堂室内装修

廈門

公路指挥调度中心
青島

商业中心

南京

香溢商住混合楼西安

陕西出入境检验检疫局综
合实验楼

青島

妇幼保健医院

雅图（RTKL）

青島崂山商业城

南京

沙洲街道服务中心

安徽

合肥大剧院



中南建筑设计院 建筑师：宁文峰

• 武汉科技学院大学生活动中心



山东文孚建筑设计有限公司 建筑师：杨清亮

• 长青办公楼



东南大学建筑设计研究院 建筑师：李亚伟

• 盐城亭湖行政中心



沈阳市建筑设计院 建筑师：单云鹏

• 回龙岗，中医院



深圳市建筑科学研究院 建筑师：王雪

• 建科大厦



中联环建文建筑设计有限公司 建筑师：薛文军

• 天狮集团信息交流中心



中南建筑设计院 建筑师：周凯旋

• 襄樊5713厂区办公楼



云南省设计院 建筑师：甘祖琴

• 个旧丽嘉园



云南省设计院 建筑师：金小峰

• 个旧青年路



北京 凯达环球 建筑师：孙月书

• 海尔假日酒店



广东省建筑设计研究院 建筑师：郑凯帆

• 阳山合富广场，实验楼



盛邦（上海）咨询有限公司成都分公司 建筑师：许燕

• 中国民航飞行学院模拟机训练中心



天津市纳川建筑设计有限公司 建筑师：夏峥

• 纳海嘉园住宅楼



兰州市城市建设设计院 建筑师：宋天乙

• 兰州城建大厦变更设计



FAÇADE DESIGN and CO-ORDINATION廣州辦公室項目



FAÇADE DESIGN and CO-ORDINATION廣州辦公室項目



HORIZONTAL REPETITION / MODULARIZATION中東酒店項目



MODULAR DESIGN中東酒店項目





COMPLEX GEOMETRY中東住宅項目

























































VERTICAL CO-ORDINATION中東住宅項目



INTERNAL vs EXTERNAL中東住宅項目



COMPLICATED CURTAIN WALL中東住宅項目



中東住宅項目



中東住宅項目



中東住宅項目



中東住宅項目



中東住宅項目



Ocean Heights II – Options



Ocean Heights II – Options



Source   26/1/07:  
http://aec.cadalyst.com/aec/article/articleDetail.jsp?id
=124222

PRODUCTIVITY

>60%



For all major projects (prospectus-level) receiving design funding in 
Fiscal Year 2007 and beyond, GSA will require spatial program BIMs
be the minimum requirements for submission to OCA for Final 
Concept approvals by the PBS Commissioner and the Chief Architect. 



Challenges from the Technology to the Industry

• Participation of all participants
• Redefinition of roles of all Building Industry 

Participants
• Project Delivery Time
• Fee Structure
• Standard Contract Provision – position of BIM model
• Contractual Relationship
• Other supports – Government, Professional Bodies, 

Education 
• BIM Authorities – Standards and Certification 
• …..



Thank You…



Pilot Projects
• One Island East



Tender Model by Consultants

One Island East, Quarry Bay



One Island East

BIM Architectural Configuration



One Island East

  



One Island East

  



One Island East

  



One Island East

   



One Island East

BIM HVAC Configuration



One Island East

BIM FS Configuration



One Island East

BIM Plumb & Drainage Configuration



One Island East

BIM ELEC Configuration



One Island East

  



Application of BIM

One Island East, Quarry Bay



Detail Design and Coordination

- Chiller Plants at IsE Basement



Detail Design and Coordination

Project-wide multi-discipline design coordination



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

               

Detail Design and Coordination



Detail Design and Coordination

Automatic Clash Identification and Management 



Work Document Coordination

Coordinated 3D geometries

2D geometries output to ACAD for further coordination

Live Sectioning



Facilitate Design Development

Road Curb Design Review Car-ramp Design Review



Critical Structural Detail Checking

Steel Outrigger and Rebars



Steel Outrigger

Critical Structural Detail Checking



Scheduling and Data Extraction

• Quantity Extraction from BIM • Work Scheduling utilizing BIM



Virtual Prototyping (4D Model)

• Detail study on the critical process
– 4-day floor cycle



Virtual Prototyping                 4 Day Cycle Simulation (Day 1)



Visualize Master Progress with 4D Model

Data exchanging between Primavera and Digital Project 

Primavera Digital Project



BIM for As-built Documentation & 
Facility Management



Data Linkage to BIM

2-way Interactive Data Query

BIM e-Manual



石层



细直径钻椿



承台



连梁



柱和墙(地下结构)



地梁和泳池结构



地面新工程与现有的中学校舍



U/G层, 顶层梁结构与新连接通道



顶层篮球场



外观1



室内1











Default Model Quantities Explained
模型材料量的解释

Area Volumn Length

Concrete Wall 1 vertical face (LxH)
一垂直面

LxWxH
长x阔x高

L

Concrete Structural 
Column

4 vertical faces 
四垂直面 [2(L+W)xH]

LxWxH
长x阔x高

L

Concrete Floor 1 horizontal face 
一平面 (LxW)

LxWxT
长x阔x厚

n/a



Material Take-Off with BIM - Key Issues  (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

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

• (iii) 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



(iii) Follow the stipulated 
standard method of 
measurement (SMM). 
Otherwise, it may render a B.Q. 
error 要根据相关的标准工程量
之计算方法来建构模型









Author: Aston M.A.(1991)

香港工程量计算方
法的教科书



混凝土量的计算方法

楼板量的计算以楼板覆盖所有构件,包括梁及柱头





(iv) The model quantity may not necessary equal to the 
B.Q. quantity 模型材料量并不一定与工程清单量相等





输出列表至Excel
作后期运算





Conclusion (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



Thank you!
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