rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

Necessity of BIM

Shang-Hsien (Patrick) Hsieh (& a &

Department of Civil Engineering

National Taiwan University
2024.09
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What is BIM?
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BIM.:
Building Information Modeling
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BIM is not just
a software tool
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BIM is not 3D CAD
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Building Information Model

e 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,
Eeographic information, and quantities and properties of

uilding components.

~Wikipedia (2014)



BEiMi
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BIM Model
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BIM is not
just a digital model
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BIM: Building Information Modeling

e 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)
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BIM:
Building Information Modeling

Building Information Management
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BIM:
Building Information Modeling

CiM:
Construction Information Modeling
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Why BIM?
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From CAD to BIM

2D CAD

* Computerization

* Digitalization
3D CAD

* Drafting = Design

4D CAD
3D CAD + Schedule

* BIM

Demolition

Detailed Design

Documentation

> ‘Building

> Information |

~/Modeling _J |
——r ]} =

Construction:
4D/5D

Construction
Maintenance Logistics

* Lifecycle product & process information modeling &

management

BIM is just a natural way to go!
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Construction & Non-Farm Labor Productivity Index (1964-2003)
Constant $ of contracts/workhours of hourly workers
Sources: US Dept. of Commerece, Bureau of Labor Statistics
250.00%

200.00% /

e

_—— "~ Construction Productivity
150.00% Index (1964 = 100%)
~ Non-Farm Productivity
Index (1964 =100%)

Index

S A\A/_—\—/—\J\v
—_— Poor productivity!
0.00% ++— VT T T T T T T T T T T T T T T T T T T T T T T T

1964 1968 1972 1976 1980 1984 1988 1992 1996 2000

Data Source: US Department of Commerce

+ 30% total waste + S15.8 billion per year due to absence of
software integration and interoperability (NIST 2003).
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Sustainability Challenges for Civil
Engineers of Today and Tomorrow

* Larger scale, more complicated projects



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

EnM
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Courtesy of CK Group
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Sustainability Challenges for Civil
Engineers of Today and Tomorrow

* Larger scale, more complicated projects
* Faster, better quality, safer



FULL BRIDGE CLOSURE
Labor Day Weekend 2007

Vide o4 ENEWEcAawVmY;
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https://www.youtube.com/watch?v=MHBK-v4LSco

Wells Street Bridge
Reconstruction Project works
Around the Clock - Photos

@ Leave a comment

(o et ] sove QR i 1+ | s

By Rick Lobes, March 6, 2013 at 12:36 pm

Wells Street Bridge Project Works Around the Clock

Mayor Rahm Emanuel has issued marching orders to finish the project in
just nine days. Engineer Johnny Morcos bridge project manager for the
Chicago Department of Transportation stated, he loves the challenge

of overseeing the Wells Street Bridge replacement. Half of the 91-year-old
bridge will be replaced in just nine days.

The steel truss drawbridge over the Chicago River is used by nearly
100,000 people a day. Despite nearly 10 inches of snow, the work
continues. It all started over the weekend. After the El tracks were shut
down, crews lifted the north half of the drawbridge straight up into the air. A
barge moved into place underneath the south half, and then steelworkers
suspended on lifts from the barge lit their torches and started cutting away.
The old bridge 500,000 pound bridge section is now sitting on a barge and
will be floated away. Crews will be working around the clock to be ready for
trains to cross the bridge by the next Monday morning.
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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



10 Years After Bridge Collapse, America Is
Still Crumbling

August 1, 2017 - 9:52 AM ET
Heard on All Things Considered

ﬂ DAVID SCHAPER

The collapsed 35W bridge in Minneapolis

-

Morry Gash/AP
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FaC|I|ty’s Lifecycle Business Model

Utilization Closure
Stage Stage

938exs usisag

ageis uondaau03|
98e1s Juswaindoag

38e1S uo1P93s AIanijaa Paloid |

For effective operation & maintenance,
we need good product information management

Alj1oe4 uo papuadx3 siejjoq

100+ Years

Courtesy of DKS Information Consulting, LLC
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Issues in Communication and

Integration of Product Information

ALRE Lia LIAN ek

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

| emme |
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e |
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http://www.microspot.co.uk/
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Sustainability Challenges for Civil
Engineers of Today and Tomorrow

e Larger scale, more complicated projects
e Faster, better quality, safer

* Full lifecycle management

* Increased population in cities

 Disaster Prevention/Reduction (Resilience)
* Extreme weather conditions/Floods/Drought
e Earthquakes
e Volcanos



.~ The Millennium Project _ . . [ _ | Search |
” cLosaL rurTumes stupies s mesearcs NItP://wWww.millennium-project.org/millennium/challenges.html

Hom ] Aboutus | Plaming Comites Books and Rport

Global Futures Global Challenges for Humanity
Intelligence System The 15 Global Challenges updated annually continue to be the best introduction by far to the key issues of
(GFIS) the early 21st century.

-~ Michael Marien, editor, Future Survey

On-Going Programs

What's New?

State of the Future Index 15 GIDPEI Chal!e“ges

(Global and National facing humanity

SOFI) Sustainable development

Real-Time Delphi (RTD) and climate change

Global Lookout iy

Listserv Science and b 2t RN Population /
= | ST L

Internships led'lm:hlng';f lﬂ 7. .': ri\".:'t \Il and resources

Contact Us

Special Studies

Global Scenarios . .. e , 11 .
Transnational ﬁ.g;:_fo Global foresight
Some Elements of the Next organized crime ‘i\f#f and decisionmaking
Global Economic System 4 "'J!’//
Future Possibilities for Stalus of women 24 Global
Education and Learning 4 \_J .: convergence of IT
2030 e : _
Future Global Ethical Peace and conflict DS i Rich - poor gap
Issues .
Education .
Environmental Security and leaming Heallh issues
Other Studies
Presentations The 15 Global Challenges provide a framework to assess the global and local prospects for humanity. Their

dAecrrintinn with 3 Mmnoe of viewe and artione to addrecead sarkh enriched with reainnal viewe snd nronrece
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Sustamable Development Goals (SDGs)
officially known as Transforming our world: the 2030 Agenda for
Sustainable Development

NO 600D QUALITY GENDER CLEAN WATER
£ HUNGER HEALTH EDUCATION EQUALITY AND SANITATION

lﬂi

GOOD JOBS AND INNOVATION AND 1 0 REDUCED ECITIES RESPONSIBLE
ECONOMIC GROWTH INFRASTRUCTURE INEQUALITIES CONSUMPTION

i G |

13 ioron 14 ww™ | 19 o 16 dsnce” | 17 formiecons

(14

% Y, N
——u THE GLOBAL GOALS

For Sustainable Development
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Sustainability Challenges for Civil
Engineers of Today and Tomorrow

* Larger scale, more complicated projects

e Faster, better quality, safer

* Full lifecycle management

* Increased population in cities

 Disaster Prevention/Reduction (Resilience)

* Aging societies



Taiwan Population Pyramid, 2010 vs 2060

Age
’ Male = Female ﬂ

w2060 Yr— —

\
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Source: CEPD Taiwan MANP Report 2010



http://www.cepd.gov.tw/dn.aspx?uid=8971
http://get.nccu.edu.tw:8080/getcdb/handle/getcdb/127023
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Sustainability Challenges for Civil
Engineers of Today and Tomorrow

* Larger scale, more complicated projects

e Faster, better quality, safer

* Full lifecycle management

* Increased population in cities

* Disaster Prevention/Reduction (Resilience)
* Aging societies

* Intelligence & Health
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Sustainability Challenges for Civil
Engineers of Today and Tomorrow

* Larger scale, more complicated projects

e Faster, better quality, safer

* Full lifecycle management

* Increased population in cities

* Disaster Prevention/Reduction (Resilience)
* Aging societies

* Intelligence & Health

* ... + Not-yet-known challenges
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BIM is an enabling technology

Revolution in Evolution

Paradigm shift
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What is BIM Offering?

* 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
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Courtesy of MAA
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Bridge project

Courtesy of SinoTech
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MRT Tunnels

Courtesy of SinoTech
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Power Cable Projects

Courtesy of CECI
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Quantity Take-off
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Automatic Generation of 2D Drawings
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)
AC system
Power system

Integrated model

Plumbing system
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What is BIM Offering? (23

* Better product information presentation, sharing &
Integration

* Better interdisciplinary design integration

* Better communication with clients and other
design & construction team members
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3D Architecture Design

Courtesy of SinoTech
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LIBRARY Playlist ( )
B Playlist 2 Name Author Duration
BR Media Library CG01ADM-AII-990528_2511-E)#3-Clash.wmv 01:00

|| CGO1ADM-AII-990528_2511-E#4-1.wmv - |oams |

MY COMPUTER
E My Videos
J3 My Music

B My Pictures

LOCAL NETWORK
ﬁ Universal Plug'n'Play
£ Network streams (SAP)

INTERNET
é Free Music Charts
& Freebox TV
A, Icecast Radio Directory LIBRARY Playlist
A Jamendo Selections E ﬂ:ﬁf‘mw T [

A, Channels.com
MY COMPUTER
EI My Videos
J3 My Music
B My Pictures
LOCAL NETWORK
£ Universal Plug'n'Play
Q Network streams (SAP)

INTERNET
& Free Music Charts
; Freebox TV
A Icecast Radio Directory
& Jamendo Selections
& Channels.com

Courtesy of SinoTech
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What is BIM Offering? /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
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SOCIAL
SIMULATION

TECHNOLOGIES, ADVANCES,
AND NEW DISCOVERIES

Bruce Edmonds, Cesarco Hernandez,
& Kiaus G. Troitzsch
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What is BIM up to?

From the perspectives of both design and business
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Courtesy of Patrick MacLeamy, HOK
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Courtesy of Patrick MacLeamy, HOK
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f:: g ® g g Utilization Closure
0|0 m c |l ) )
L3 o= —
KNG R : " : :
A5l S [l Typical approach failing to do routine maintenance and
& b 2% 1 . £y
S|e|lle & Ty The savings we are currently ed
= o o . . .
2B mi experiencing with faster delivery and ‘
=
1 || fewer change orders
-8 % /~\
>
o
a
(@)
-]
>
Q
o,
5
/.. The yet untapped Savings
"W S N
i - A
100+ Years

M

Courtesy of DKS Information Consulting, LLC
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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
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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)
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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, Viethnam

 Middle East

buildingSMART.

= International home of openBIM




BIM@USA

e 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

e Version 1, Part 1, was issued in 2007/12
* Version 2 ,Released on 2012/05
* Version 3, Released on 2015/07
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BIM adoption of Ministry of Land, Transport and
Maritime Affairs - B L+ /&8 /F 20
' National BIM Roadmap (2009)
* Base Technology Research for BIM (2011)
* Government Standard and Delivery Manual Research for BIM (2012)
* BIM/GIS Integration Research (2013)
' Master Plans for National Architectural Policy (2010)
* Expanding investment for advanced BIM
> A Common Guide for BIM — Modeling and Delivery (2011)

* Version 1 — Architecture (Civil Infrastructure: will be added)
* Adoption Guide

* Modeling Guide

* Delivery Guide

» Advanced e-Architectural Information System (2012)

* BIM: current issue and future goal

COU rte Sy Of PrOf' Sa ng_H o Lee - The 8th ACIT Round-fable Meefing Ang. 3, 2012
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BIM adoption of Ministry of Land, Transport and
Maritime Affairs - E 1+ /53

» Architectural BIM Guidelines

* National BIM Guidelines (2009)
= BIM Task Guidelines
» BIM Guidelines in Technical Support
= BIM Management Guidelines
= Application of Guidance

* National Architectural BIM Guide (2010)
= BIM Working Guide
« BIM Technical Guide

« BIM Management Guide

Courtesy of Prof. Sang-Ho Lee

The 8th ACIT Round-table Meeting Ang. 3, 2012
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BIM adoption of Public Procurement Service

(PPS) - =5

Instruction of BIM for all construction over
KRW 50 B.(W)( = JPY 3.4 B.(¥))

(Mid-term plan)

Applying BIM at least 3~4
project with broad
perspective

/

‘ 2010 ‘ 2011 ‘ 2012 ‘ 2013~2015 ‘ 2016 >

/

\

Applying BIM to at least 2
large construction project

BIM adoption to all public facilities

(Building and Civil Infrastructure)

by PPS project

(Long-term plan)

Compulsory to apply BIM for ‘Total Service'
target Turn-Key design construction over
KRW 50 B.(¥)( = JPY 3.4 B.(¥))

Courtesy of Prof. Sang-Ho Lee Ea

The 8th ACIT Round-table Meening Ang. 3, 2012
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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
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BIM Guideline by Japan’s Ministry of Land,
Infrastructure, Transport and Tourism

;‘ =

ol > HEE: 3R > MEEEEEH > [BIMEA K31 DEEEFOERITLIT

[BIMAAFS4/ JOREETMERICDNT

2014/3/19  zgm=sRisg

BTEELRTIL, EMITE L] A 1A TDORMIEHRET WVERSET A8, ) B (151 R ELELT (FRizeE3H198),

A4F3 /3, FRBFEDSETEESF GREIFRRUTE) IOBRLIT, /oL, BEEQBS0O3ET TEMER T 2155 1, fifteR B DGRifeys
ST T2 TEMER R T 2555 CERL I,

Rpteenty 2 Mandate the use of BIM for
el s e i s e R all public works projects by 2025!
OBIMDFFH B 8'TEaAtE( L. MHihtysigstI OB #ifERL:

B & 2l V3 WA MEVFOTRIE, F5F o005
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BIM@China

e 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 (97 B 5= Rl 48 22 5% 26)
* May 10, 2011

e 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.
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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
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UK’s BIM Maturity Map

Level 0 Level 1 Level 2

Level 3

CPIC

Lifecycde Management

AVANTI :
CAD 851192 2007 PAS 1192-2

D 2008 2070 Uew - Richards

Drawings, lines arcs text etc Modeds, objects, collaboration Integrated , Interoperable Data

»
%

96% produce 20D drawings lacking
coordination increasing costs by
25 through waste and rework.

l A tully integrated and Interoperable
20 30 ’m‘ coordination based on  gyps ) has the potential to mitigate risk
B51192:2007 has the potential 1o throughout the process and 1o increase
remove error and reduce wasle by profit by +2% through a collaborative
50% process.
Source: Mark Bew and Mervyn Richards
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Handbook for the introduction
of Building Information Modelling Contents
by the European Public Sector

_. Introduction 6
- Background. 8
Purpose of this handbook 9
... Who is this guide aimed at? 10
..Why is this handbook required? ............. B i
... What is ‘BIM" to the public sector stakeholder? .12
-..Scope and use of this handbook ... 13

General Guidance
.. The opportunity for leadership and alignment ..
.. The public sector - a driver for innovation ...
... Value proposition of BIM
.. Why provide public leadership to encourage BIM .. 20
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Executive Summary

This handbook
responds to

the growing
challenges faced
by governments
and public clients
to stimulate
economic
growth and
competitiveness
while delivering
value for public
money through
the wider
introduction

of BIM

Building Information Modelling (BIM) is at

the centre of a digital transformation of the
construction sector and the built environment.
Governments and public procurers acrass Europe
and around the world are recognising the value

of BIM as a strategic enabler for cost, quality and
policy goals. Many are taking proactive steps to
foster the use of BIM in their construction sectors
and public asset delivery and operations to secure

these economic, environmental and social benefits.

This handbook responds to the growing challenges
faced by governments and public dlients to
stimulate economic growth and competitiveness
while delivering value for public money through
the wider introduction of BIM.

Collective European
Recommendations

Itis produced by the EU BIM Task Group, which
gathers the collective experience of public policy
makers, public estate owners and infrastructure
operators from over twenty European countries
to make recommendations to these questions:

Why have other governments taken

action to support and encourage BIM?
What benefits can be expected?

How can governments and public clients
provide leadership and work with industry?
Why is public leadership and European
alignment critical?

What is BIM? And what is the common
European definition?

What s BIM?

BIM is a digital form of construction and asset
operations. It brings together technology, process
improvements and digital information to radically
improve client and project outcomes and asset
operations. BIM is a strategic enabler for improving
decision making for both buildings and public
infrastructure assets across the whole lifecycle.

It applies to new build projects; and crucially,

BIM supports the renovation, refurbishment

and maintenance of the built environment -

the largest share of the sector.

The Prize

BIM is not new, but itis a global trend that is
growing. Reports' forecast that the wider adoption
of BIM will unlock 15-25% savings to the global
infrastructure market by 2025. And it is the
technology-led change most likely to deliver

the highestimpact to the construction sector®.

The prize is large: if the wider adoption of BIM
across Europe delivered 10% savings to the
construction sector then an additional €130 billion
would be generated for the €1.3 trillion market®.
Even this impact could be small when compared
with the potential social and environmental
benefits that could be delivered to the climate
change and resource efficiency agenda.

The purpose of this handbook is to reach for this
prize by encouraging the wider introduction of
BIM by the European public sector as a strategic
enabler; and to adopt an aligned framework for
its introduction into the built environment and
construction sector. This alignment brings clarity
and repeatability to this digital innovation across
Europe - reducing divergence, misunderstanding
and waste. [t will accelerate growth and encourage
competitiveness of the construction sector,
especially its SMEs.

Conclusions

This handbook concludes that thereis 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.

Governments and public sector organisations
can provide leadership to encourage the sector
towards the untapped opportunity of digital, and
inturn 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.

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.
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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.
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