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What is BIM?



BIM:
Building Information Modeling



BIM is not just 
a software tool



BIM is not 3D CAD



Building Information Model

• A digital representation of physical and functional 
characteristics of a facility.

~US National BIM Standard V1 (2008)

• Building Information Model (also abbreviated BIM) 
encompasses building geometry, spatial relationships, 
geographic information, and quantities and properties of 
building components. 

~Wikipedia (2014)
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BIM is not 
just a digital model



BIM: Building Information Modeling

• Building Information Modeling (BIM) is the process of 
generating and managing building data during its life cycle.

~Wikipedia (2014)

• Building information modeling (BIM) is a process involving 
the generation and management of digital representations 
of physical and functional characteristics of places.

~Wikipedia (2017)



BIM:
Building Information Modeling

Building Information Management



BIM:
Building Information Modeling

Building Information Management

CIM: 
Construction Information Modeling



Why BIM?



From CAD to BIM

• 2D CAD
• Computerization
• Digitalization

• 3D CAD
• Drafting = Design

• 4D CAD 
• 3D CAD + Schedule

• BIM
• Lifecycle product & process information modeling & 

management

BIM is just a natural way to go! 



+ 30% total waste + $15.8 billion per year due to absence of 
software integration and interoperability (NIST 2003).

Poor productivity!



Sustainability Challenges for Civil 
Engineers of Today and Tomorrow
• Larger scale, more complicated projects



Wei-Wu-Ying Center for the Arts, 
Kaohsiung, Taiwan

Courtesy of CK Group



Wei-Wu-Ying Center for the Arts, 
Kaohsiung, Taiwan

Courtesy of CK Group



Sustainability Challenges for Civil 
Engineers of Today and Tomorrow
• Larger scale, more complicated projects

• Faster, better quality, safer





https://www.youtube.com/watch?v=MHBK-v4LSco



Sustainability Challenges for Civil 
Engineers of Today and Tomorrow
• Larger scale, more complicated projects

• Faster, better quality, safer

• Full lifecycle management, especially for the O&M 
stage



The collapsed 35W bridge in Minneapolis seen on August 2, 2007.
Morry Gash/AP
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For effective operation & maintenance,
we need good product information management 



Issues in Communication and 
Integration of Product Information

http://www.microspot.co.uk/

http://housestwo.com/autocad-house-design-blocks/



Sustainability Challenges for Civil 
Engineers of Today and Tomorrow

• Larger scale, more complicated projects

• Faster, better quality, safer

• Full lifecycle management

• Increased population in cities

• Disaster Prevention/Reduction (Resilience)
• Extreme weather conditions/Floods/Drought
• Earthquakes
• Volcanos
• …



http://www.millennium-project.org/millennium/challenges.html



Sustainable Development Goals (SDGs)
officially known as Transforming our world: the 2030 Agenda for
Sustainable Development



Sustainability Challenges for Civil 
Engineers of Today and Tomorrow

• Larger scale, more complicated projects

• Faster, better quality, safer

• Full lifecycle management

• Increased population in cities

• Disaster Prevention/Reduction (Resilience)

• Aging societies 
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圖片1

Taiwan Population Pyramid, 2010 vs 2060

http://www.cepd.gov.tw/dn.aspx?uid=8971
http://get.nccu.edu.tw:8080/getcdb/handle/getcdb/127023


Sustainability Challenges for Civil 
Engineers of Today and Tomorrow

• Larger scale, more complicated projects

• Faster, better quality, safer

• Full lifecycle management

• Increased population in cities

• Disaster Prevention/Reduction (Resilience)

• Aging societies 

• Intelligence & Health



Sustainability Challenges for Civil 
Engineers of Today and Tomorrow

• Larger scale, more complicated projects

• Faster, better quality, safer

• Full lifecycle management

• Increased population in cities

• Disaster Prevention/Reduction (Resilience)

• Aging societies 

• Intelligence & Health

• … + Not-yet-known challenges



BIM is an enabling technology  

Revolution in Evolution  

Paradigm shift



What is BIM Offering? (1/3)

• 3D BIM Model: a digital representation of physical 
and functional characteristics of a facility.  As such 
it serves as a shared knowledge resource for 
information about a facility forming a reliable basis 
for decisions during its life‐cycle from inception 
onward.

United States National BIM Standard V1, P1 Jan 2008



BIM Model

Courtesy of MAA 



Courtesy of SinoTech

BIM Model

Bridge project



Courtesy of SinoTech

BIM Model

MRT Tunnels



Power Cable Projects

Courtesy of CECI

BIM Model



Quantity Take-off

Structural Column QTFloor QT
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Automatic Generation of 2D Drawings



Multi-system Integration

Integrated model

AC system

Power system

Plumbing system



Courtesy of MAA 



Courtesy of MAA 

Clash Detection



What is BIM Offering? (2/3)

• Better product information presentation, sharing & 
integration

• Better interdisciplinary design integration

• Better communication with clients and other 
design & construction team members



3D Architecture Design

點圖播放．再點暫停

Courtesy of SinoTech



BIM Design Example

Courtesy of SinoTech



Courtesy of MAA 



What is BIM Offering? (3/3)

• Enabling rehearsal and playback of all activities & 
their sequences throughout the lifecycle of a facility 
in digital space
• Anytime

• Anywhere

• Imagination is the only limit





What is BIM up to?
From the perspectives of both design and business
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Business Model of BIM

Optimized approach with virtual modeling and analysis 
with reduced change orders & delivery time and lower 
operating and sustainment costs

Typical approach failing to do routine maintenance and 
having to replace items earlier and more often

The yet untapped $avings

Typical design/build approach with required 
maintenance

The savings we are currently 
experiencing with faster delivery and 
fewer change orders
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BIM, a new ability

• BIM represents a new ability of digital simulation of 
real world and information/knowledge management in 
the cyber space for better beforehand planning, design, 
coordination and integration of architecture, 
engineering, and construction (AEC) tasks.

• New ability =    New Concepts + New Institutions 

+ New Processes + New Tools 

                  + New Approaches + New Talents

+ Professional Knowledge & Experiences



Why not BIM? 

• Trend is global and already irreversible

• Beneficial to all stakeholders (owners, 
architects, design consultants, contractors), 
especially owners

• Basics (threshold) for (global) competition

(Hsieh 2014)



Global BIM Applications
• America

USA (GSA, NIBS), Canada , Brazil

• Europe
UK, Finland, Norway, Sweden, 
Germany, France, Russia, EU

• Asia
Korea, Japan, China, Hong Kong, 
Singapore, Taiwan, Australia, India, Vietnam

• Middle East



BIM@USA

• Statement of Intent from GSA (USA): “Our intent is for all 
major projects to use open BIMs based on IFCs on a regular 
basis but no later than within a two- to four-year (i.e., 2009-
2011) timeframe.”

• NBIMS-US
• Version 1, Part 1, was issued in 2007/12

• Version 2 ,Released on 2012/05

• Version 3, Released on 2015/07



Courtesy of Prof. Sang-Ho Lee



Courtesy of Prof. Sang-Ho Lee



Courtesy of Prof. Sang-Ho Lee



BIM@Japan

• NCALS (Nippon CALS Research Partnership), under a 
commission from Ministry of International Trade and Industry
（currently called the Ministry of Economy, Trade and 
Industry, METI): created “Nondefense CALS Implementation 
Guide” in 1995.

• The Ministry of Construction (currently called the Ministry of 
Land, Infrastructure and Transport, MLIT) began the "Public 
Works Support Integrated Information System Study Group" in 
May 1995, and started preparing to introduce the 
Construction CALS based on the Guide of NCALS.

Source: www.ven.gr.jp/mreumaga/merumagamizuta/M-bim.pdf





2014/3/19

BIM Guideline by Japan’s Ministry of Land, 
Infrastructure, Transport and Tourism

Mandate the use of BIM for 
all public works projects by 2025!



BIM@China
• Outline for the Informatization Development of the 

Construction Industry (2011-2015)
• Ministry of Housing and Urban-Rural Development of the People‘s 

Republic of China (中國住房和城鄉建設部)

• May 10, 2011      

• Overall Objective:

During the "Twelfth Five-Year Plan" period, the aim is to achieve the 
widespread application of information systems in construction 
enterprises, accelerate the application of new technologies such as 
Building Information Modeling (BIM) and internet-based 
collaborative work in engineering, promote the construction of 
informatization standards, facilitate the industrialization of software 
with independent intellectual property rights, and establish a group 
of construction enterprises where the application of information 
technology reaches an internationally advanced level.



BIM@UK

In June 2011 the UK government published its 
Building Information Modelling (BIM) Working Party 
Strategy – This report announced the Government’s 
intention to require collaborative 3D BIM (with all 
project and asset information, documentation and 
data being electronic) on its projects by 2016.       

~Wikipedia

https://ktn.innovateuk.org/web/modernbuiltktn/articles/-/blogs/new-construction-strategy?ns_33_redirect=/web/modernbuiltktn/articles
https://ktn.innovateuk.org/web/modernbuiltktn/articles/-/blogs/new-construction-strategy?ns_33_redirect=/web/modernbuiltktn/articles


UK’s BIM Maturity Map







Conclusions 

This handbook concludes that there is a window of opportunity 
for harmonising a European wide common strategic approach for 
the introduction of BIM. 

Government policy and public procurement methods are 
recommended as powerful tools to support this step-change in 
the sector. Without this top-down leadership, the sector’s low 
and uneven adoption of information technology is likely to 
continue which would limit its opportunity to significantly 
improve productivity and value for money. This is especially true 
within its large and diverse SME sector. 



Conclusions (Cont’d)

Governments and public sector organisations can provide 
leadership to encourage the sector towards the untapped 
opportunity of digital, and in turn provide better public services 
and better value for public money. However, governments cannot 
do this alone: working together with industry at European and 
national levels is essential to achieve this digital transformation 
with due consideration given to commercial models, education, 
skills development, SMEs and changes to current practices. 

The vision is to build together with the private sector a 
competitive and open digital construction market: one that sets 
the global standard. This handbook calls for coordinated public 
sector action across both European and national levels to drive 
towards this vision. 



Conclusions (Cont’d)

Finally, this handbook describes the first steps of a digital 
revolution for the sector that will, over time, require significant 
adjustment by construction clients and the supply chain. This 
cannot be achieved overnight and experience has shown that 
successful BIM adoption strategies recognise the need for a 
period of adjustment as BIM requirements are increased 
gradually. This handbook aims to provide the support to enable 
Governments and public sector clients to transition construction 
to the digital era. 



Questions?
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