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Mr. Ouyang Dong obtained his Bachelor’s
degree in Automation from Chongqing Institute
of Architecture and Civil Engineering in 1982
and an Executive MBA (EMBA) in Senior
Business Administration and Management
from Xiamen University in 2009, and became
a National First Class Registered Electrical
Engineer in 2005. He was previously Director
of the Comprehensive Department, President of
the Electrical and Mechanical Institute, Director
of the Operation Center of China Architecture
Design & Research Group (CAG), and is
currently Assistant to the CAG President and the
Group General Legal Counsel. His appointments
include Deputy Director of the publication
Intelligent Building Electrical Technology and
President of the China Intelligent Building
Information website.
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As principal of his profession, Mr. Ouyang
has participated in designing dozens of large and
medium-sized projects, and several of his design
projects, such as Media Center Hotel Beijing
have earned national and provincial excellent
design awards. As project principal, he has been
involved in several corporate, ministerial and
national scientific research projects. Mr. Ouyang’s
multiple scientific research projects like Open
Communication Protocol Study of Building
Mechanical and Electrical Equipment were
awarded second and third prizes in the China
Construction Science and Technology Awards
from the Ministry of Housing and Urban-Rural
Development of the People’s Republic of China
and he also edited Code for the Electrical Design of
Medical Buildings (Chinese and English versions).
In addition, Mr. Ouyang holds three patents,
including one for intelligent lighting panels. As
chief or associate editor, he has completed the
compilation of a dozen works that have all
been published, like Building Mechanical and
Electrical Efficiency Design Manual, and a
dozen of academic papers in technology and
management, such as Discussion on Building
Mechanical and Electrical Efficiency Design
and Study on Design Enterprise Management.
Moreover, he has chaired national industry
conferences numerous times and presented
papers on Study on Building Mechanical and
Electrical Efficiency Design, Management
Innovation: the Essence of Corporate
Development, and BIM Technology: The Second
Revolution in Architectural Design.

As Assistant President of CAG and Director
of Design Operation Center, Mr. Ouyang has
conducted, adjusted and established a set called
New Design Organizational Structure System:
Strong Matrix Management Structure for Project
Managers and Design & Research Office Directors,
and yielded outstanding business results with all
business indicators hitting the record highs for four
consecutive years. As principal, he has implemented
the application and promotion of BIM technology,
and was awarded the Best Enterprise with BIM
Application and five Awards of the Best Design
for BIM Projects. He was also awarded the CAG
Special Services Award to Management Innovation,
and 11" Five-Year Technology Innovation Award
and Scientific Research Management Award.
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The development of information
technologies vigorously promotes the
technology level and ascends management
ability in a wide range of industries. In
architectural design industry, design is not only
a kind of artistic creation, but also a very strong
comprehensive system engineering related to
multiple professional areas, which contains
lots of information needing strong technical
method to collect, classify, analysis, retrieve and
transmit. BIM (Building Information Modeling)
technology, as a new concept, new idea and
new technology in digital building technology,
provides strong technical support to the progress
of architecture design.

On January 27, 2010, in an expert
discussion conference held in Tsinghua
University which named “The impact of BIM
on future Chinese construction industry and
BIM standards formulation”, we put forward
the first topic “ Whether a technology revolution
or industrial revolution for future Chinese
architectural industry that will be triggered by
BIM ? . T remember experts were skeptical
about BIM at that time, however, today we are
happy to see that, the author has put forward
“BIM technology is the second architecture
design revolution ” from the perspective of
actual development, which will trigger an
disruptive change from technology to the
business model and so on various levels in
architectural design industry.

As a leader of Chinese architectural
design industry, CAG is also a forerunner
of BIM technology. Considering the BIM
application experience and comprehension in
recent years, the author composites a localized
characteristic of BIM technology solutions
into the book, including methods, case studies,
also the practice and experience; besides, there
are problems, thinking, cracking, and advice.
Especially the analysis and summary of BIM’s
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current situation, trend, advantage, standards,
software, or problem, for the architectural
design industry are good guides and references
for the implementation of BIM technology in
our Chinese enterprise

The promotion and popularization of BIM
technology, not only needs the government’s
active guide, but also need more practitioners
and enthusiasts, like author willingly to share
practical experience to the society, which
presents social responsibility of a scientific and
technical workers. Here, I pay my respect to
them!

The path to the fusion of industrialization
and information has just started, and a long
way to go. I Hope that the publication of the
book could play a positive role to guide the
architectural design enterprises to carry out the
information strategy based on BIM technology,
promoting the broad understanding and in-depth
application of BIM technology in architectural
design industry, motivating rapid and healthy
development of Chinese construction industry in
China's green urbanization.
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Sun Jiaguang

Academician of the Chinese Academy of Engineering

JUL 1,2013

Vi



I
Preface

biZ]

SERA/\ARBEFRIBF, FEIB “+—F" (2006-2011) RAEIEGEHIERE
W5, EERAEMEE (GDP) M26.6 527t nEI51.95125%, RIEItHER
B, FIGHI3%; BHHARASERITS729(Z5%, FRGEMN18%; $BHT
RECIREH AR ATIRERRSE, FHIARHEM TSCBL “Tlfk. (SEAL. W
6" o B, B ORI AR R R T ok S T,

With its successful assembly, the CPC’ s 18" National Congress recalled the
brilliant achievements obtained during the “11" Five-Year Plan” (2006 —2011),
in which China's GDP had an annual growth rate of 9.3%, an increase from 26.6
trillion Yuan to 51.9 trillion Yuan and the economy ranked second in the world, and
investment in science and technology amounted to 872.9 billion Yuan in five years,
with an annual growth rate of more than 18%. Meanwhile, science and technology-
driven by innovation and eco-energy environment were proposed, and it was made
clear to achieve industrialization, informationization and urbanization. Therefore,
technological innovation, energy saving and environmental protection will be ongo-
ing themes pursued by China’s construction industry.
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To implement the national technological economy and energy-saving policy,
promote new technologies including BIM technology in China’ s construction
industry, and advance industrial scientific and technological progress. The full ap-
plication of BIM technology will significantly improve the quality and efficiency
of project design, construction and full operation life cycle, reduce costs, enhance
the degree of integration and generate immense economic and social benefits, and
also, serve as an effective means to realize the project’ s detailed management and
intensive corporate management.
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The first introduction of “BIM Technology: The Second Revolution in Archi-
tectural Design” in China’ s architecture industry will inevitably trigger a funda-
mental change at all levels, from technological means to business modes throughout
the industry, but this will also enhance corporate competiveness through changing
architecture design modes, and so BIM is no longer an option in the development
of design enterprises, but a must. Therefore, investing in BIM is one of the optimal
paths for investing in an enterprise’ s future. This architectural design revolution
will, regardless of personal tastes and thinking habits, will move everything for-
ward. Whoever adopts it earlier will benefit sooner.

R
Needs

1. ZPFRIRIITSR (GDP, 4577, AIRSHEREARS ) ;

2. BRBHEIFTR (FBR, 2. B, 8%%) ;

3. DT RATR (A, Wi, RIEE) ;

4. MR RITR (RHTA . TIARES) ;

5. R RIITR (WEl., BEEHE) ;

6. HEHEEHITR (TIREMR, HE2/ES) .

1. Economic development needs (GDP, productivity, sustainable and healthy
development, etc.);

2. Technological progress needs (means, processes, quality and efficiency,
etc.);

3. Core competitiveness needs (human resources, brand and strategy, etc.);

4. Industrial development needs (research and development and investment
savings, etc.);

5. Urban development needs (urbanization and digital city, etc.);

6. Social progress needs (energy saving and environmental protection, social
responsibility, etc.).
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5. s BHVEE (24RRE, SENSTREAERSAERES) ;

6. YR (SEKTE ., TIMKES) |

1. Revolutionizing traditional thinking (habitual awareness and traditional
ideas, etc.);

2. Revolutionizing technical means (scientific and technological innovation,
scientific research converted to productivity and changes in software
technology, etc.);

3. Revolutionizing business modes (to develop new business modes, markets
and traditional operation modes, etc.);

4. Revolutionizing urbanization (government approval, planning of operation
management and contingency plans, etc.);

5. Revolutionizing industrial information (full life cycle, entire process of
delivery and integrated use of information, etc.);

6. Revolutionizing the construction industry (informationization level and
industrialization level, etc.).

HE
Content

1. BIMBIRHIBIRAIASRAZ Rt ( &hE=EBIMIS I AZE ) ;

2. BIMBOR N FAHI AR 4 Hie 5

3. BIMBARFRUEIELRAGrHIRLR] ;

4. BIMEARTE\I SIS TR (SBIMIGHEEIFIDRIE ) 5

5. BIMERTER T H A EHIH#E (SBIMBHTERRRE ) ;

6. BIMEZ ARG IR R EHTIE ;

7. BIMAZ /R S FH I8 38 A [ ORI BURFEE ),

1. Current Status and Future Trend of BIM Technology (including the three
contests of “Innovation Cup” for BIM Design);

2. Comparison of Application of the A dvantages and Disadvantages of BIM
Technologg;

3. Current Status and Compiling Planning of BIM Technology Standards;

4. BIM Promotion in Enterprise Application (including BIM design training
and collaborative design);

5. BIM Promotion in Design Projects (including BIM design project process);

6. Summary of BIM Technology in Design Application Software ;

7. Problems in BIM Technology Implementing and the Role of Government.
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Summary

1 BIMBEARMIKMEREES

Current Status and Future Trend of BIM Technology

1.1

Overview of BIM Technology

BFU T EY (5, L. B8 ) FBIMERE

The BIM Revolution in the Full Lifecycle of the Construction Industry (Design,
Construction and Operation)

BIME AREFTIL (5T, HEL, BE ) KRB MEA

Eight Features of BIM Technology in the Technology of the Construction Industry
(Design, Construction and Operation)

BIMBARZFTIL (I8, L. B2 ) BARIBMEFR

Eight Features of BIM Technology in the Technology of the Construction Industry
(Design, Construction and Operation)

I IR EIE 4

Visualization Visualization Visualization

SHIRED il 15 B 553 2Rt

Parameter driven Professional integration Information and classification
standard

KEKER ite T PR Y amns S

Correlation modification

Construction process
simulation

Material coding and manage-
ment

EST 5EH
Task partitioning and man-
agement

e T T Z 4
Construction process
simulation

R SBEEa T
Remote and mobile platform
work

FERESIAT

Performance analysis

LG R EE
Construction information
management

HFBIME BRI R EH
BIM information-based de-
vice management

e

Collaborative design

HTFBIMfE B EAE
BIM information-based
cost management

HTBIM{E BT EE
BIM information-based lease
management

XVi
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7 3D design delivery Material coding and man- | BIM information-based secu-
agement rity management
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8 Remote and mobile platform | Remote and mobile plat- | BIM information-based auto-
work form work control system

BIME AR BB ST FE B A

Major focuses which can be settled by using BIM technology

B AR

Name

KiEm1
Focus 1

20/ 95]
Govern-
ment

(o8]

=t gs]
Project
Owner

T
Engineering
quality

&it7
Project
Designer

i)
Project
Contrac-
tor

Project
Operator

BIMZABEREAR HEE TS
Major focuses which can be settled by using BIM technology

K2

Focus 2

FKitm3

Focus 3

AR | TfRdR
Cost control Work ef-
ficiency

Kitm4 K5
Focus 4 Focus 5
Frllrbrie Bt
Industry Technologi-
standard cal improve-
ment
THEHE PR A% il

Project prog-
ress

Risk control

A LS5 75E
Design rev- | Business
enue scope
THEdtE ESR T
Project prog- | Modification
ress and rework-
ing
5Bk YefrfEsE
Information | Convenient
transfer maintenance
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Current Application of BIM Technology

« SEE(FEFABIME ARHITIR BIM in the US
o KM F BIMAEE AR FIEILAK BIM in Europe
o T3 FE BIMAS AR FIEAAR BIM in Asia
o HRE[ (g FIBIMEE AR AIEIIR BIM in China

fi® Annexed tables

hERIEEE I D (E—fE “QIFTHR” BIMIZITAZE (2010) )

The 1" “Innovation Cup” for BIM Design (2010) sponsored by China Exploration &
Design Association

FREREES T e T (S “AUETHR” BIMIgIHRZE (2011) )

The 2" “Innovation Cup” for BIM Design (2011) sponsored by China Exploration &
Design Association

hEBEGE e (E=E “GHFTHRT BIMIZITAREE (2012) )

The 3" “Innovation Cup” for BIM Design (2012) sponsored by China Exploration &
Design Association

1.3 BIMEZARMEEHRE S

Major Features of BIM Technology

o Rz —: AR
Rz SRRt

o FERZ = KEMEK

o RE MY (ESRISSEHE

o BRIz A MERESTHT
oz EZTT

ofEE L EHBRRITHREAT
R\ mEESBHEETIE

Feature 1: Visualization design

Feature 2: Parametric design

Feature 3: Correlation modification

Feature 4: Task partitioning and management
Feature 5: Performance analysis

Feature 6: Collaborative design

Feature 7: 3D design delivery

Feature 8: Remote and mobile platform work

Xviii
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Future Trends of BIM Technology

o @t —. ERKEEBRSBIMARE AL RBHE—Z
o HEF T FSRBIMAYA REEIRZRFE

o it = BIMEARIEH T R FRERI A HIHI AL
o P BIMBARRN FEHIEMMEAREL

o BT F: SDEARNBIERA ., EHH. R
o iz EFENEFFAA RRIE

o ot BIMBORIH RS BERR IR M B I T IR AR ST
otz )\ G RSN 2R IR

Trend 1: Consistency of national development goals and future BIM technical
development

Trend 2: Overall framework of future BIM development

Trend 3: BIM technology optimizes decision-making flow and cost control
Trend 4: High value of BIM application

Trend 5: Influence of 5D technology on project cost, cycle and quality

Trend 6: Influence of cloud computing on the development of the construction
industry

Trend 7: Technical support of BIM technology in smart buildings and digital cities
Trend 8: Green sustainability and fabricated architectural design

2 BIMEARAMKBNSELLR

Comparison of Application of the Advantages and Disadvantages of BIM Technology

2.1 “HESHHRE SBIMIS AP

14 Top Differences Between 2D Design Software and BIM Design Utilities

o WtbZz—: S ERER M ERPHIEERR
Difference 01: Delivery of design information between each stage and
discipline in project
STECEEER : —4RBHH RIS BFEAE TREM B AR & L AR A iR
% M =4EBIMISHERAFAI SIS BE A EE!
Conclusion: Information is easily lost when delivering information in 2D design
software, between different stages and different disciplines, but 3D BIM software can
deliver the information more efficiently!

Xix



o REbZ W TTIER. RS RERE DB RR
Difference 02: Change of focus in terms of design workload and design process

SHHAEER . EERT R, 4R RS A REAR RIS R
IR F, SRR TERA; fi=4BIMSHHRERIT TR, HRE
FRHPRIE AR, —BRESCHOCRE B IR !

Conclusion: To assure the design quality, the 2D designers spend much time in
coordinating and comparing drawing, and will suffer heavy work load if any change
in drawing after; however, the 3D BIM software can put the word in advance, and
focus on the scheme choice and technology optimization. When the model is setup, it
is easy to make change.

bz = HHESRENRAESOR

Difference 03: Integration of calculation and drafting

STECEEER : AR B AR S E BT T =4EBIMI R
gt E SR EES, HEI—ER, MEEEHT.

Conclusion: Calculation and drafting are separated by 2D design software. They
can be combined by BIM design software, enabling updates in real time.

o SFELZP0: 4ERER S S A RIS R
Difference 04: Relationship between 2D symbols and real products
STHLAEER . AR IFCADEIBNRIBINE, HOCBIER; =4k
BIMIZ R EEATHRE “BORE—" HOMERIREE!
Conclusion: AutoCAD 2D blocks created by 2D design software include only
geometry without any technical data. With BIM design software, product databases
with real products can contain both geometry and technical data.

XItEZ R WEEIES TIRRSEMTIRR
Difference 05: Relationship between equipment data and project progress
simulations

KRR . AR R TR TS TVRIRAEL; T =4EBIMISITHER
B RAERE R, AR T RRA!

Conclusion: Project progress simulations are not supported by 2D design
software, but they can be supported by BIM design software. This is made possible
by product databases that contain complete technical data on real, commercially
available products.

XX



