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Introduction of China Academy of Building Research (CABR)

Founded in 1953, CABR is the largest and most diverse research institute in 
building industry in China, and is the main compile unit for codes and 
standards of Ministry of Housing and Urban-Rural Development of the 
People's Republic of China.

CABR takes the construction engineering as the major research objects to 
carry out the application and development studies, especially to solve the key 
technical problems in construction field in China . 

The developed PKPM software with independent intellectual property rights is 
widely used in China.

CABR is the only technical support unit for CAD and BIM training approved 
by Ministry of Human Resources and Social Security of the People's Republic 
of China.
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In 2012, led by CABR, “Chinese BIM Development 
Alliance ” was established, more than 150 units were 
organized to perform the study of BIM standards and key 
technologies. 

The BIM consultant and training sector was formed to 
practice BIM of Scientific Experiment Building in CABR. 
In detail,  computational analysis, engineering quantity 
statistics and valuation were completed for all the 
construction majors.

Introduction of China Academy of Building Research (CABR)
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• Background
• BIM application
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Case Study of 
BIM 

Application
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China is in a rapid development period of urbanization.

There is a big gap between the level of design and construction  
and the needs of urbanization development.

The rapid development of construction technology: BIM 
originates from the needs of the project, and in turn BIM services 
for the needs of the project.
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Three Key Elements of BIM
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1.The first dimension: different 
periods
(planning, design, construction, operation and 
maintenance…)

2.The second dimension: different  
participants
（government, owners, design companies, 
construction organizations, manufacture 
companies, operation and maintenance 
companies…）

3.The third dimension: different 
application levels and depths
（3D, 4D, 5D, team and procedure 
reconstruction, industrialization, 
automation …）
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For the construction industry, the study on how to develop BIM
application in China is to provide theoretical foundations,
practice guidelines and operational tools for all the project
participants and stakeholders, and therefore to support and
improve their abilities and building quality during construction,
operation and maintenance periods.

This is the final goal, but from the perspective of development of
BIM around the world, BIM does not completely get ready.
Today, the application of BIM is basically a special occupation.
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Various BIM 
models  that 
have been 
established 
at upstream

Project 
requirements that 

need to be  finished 
at each part in the 
whole life cycle

Various BIM 
models that  

can be 
directly used 

at 
downstreamDirectly use

Contribution for the 
integrated BIM 

models from this part
Specific information that 
needed in this part can be 
accumulated into the integrated 
BIM models

Ideal Environment for BIM Application in China

Directly use
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He who will climb the ladder must begin at the bottom.

In order to achieve the barrier-free BIM application in all 
the working parts for a construction project, a number of 
representative BIM application institutes, BIM tools’ R&D 
institutes and BIM standards’ compile  institutes must 
work together in a long period.

BIM cannot exist in isolation, it must be used with other 
building technologies, only in this way can we obtain the 
project aims with high quality and efficiency.
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BIM 
application in 

single part

Standardization 
for BIM 

application in 
single part

Integrated BIM 
application 

Standardization 
for integrated 

BIM 
application 

Strategy for Realizing BIM Application in China

1. BIM application in single part: based one the research and
practice of BIM application in each working part, the value of project
requirements and the return of investment should be summarized.
2. Standardization for BIM application in single part: according to
the first step, the best practice pattern and the related application
standards could be got.
3. Integrated BIM application: based on the first step, to study the
BIM application between upstream and downstream.
4. Standardization for integrated BIM application
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1. BIM authoring software
2. BIM scheme design software
3. Geometric modeling software with   
BIM interface
4. Sustainable analysis software
5. Mechanical and electrical analysis 
software
6. Structure  analysis software
7. Visualization software
8. Model detection software
9. Design development software
10. Comprehensive collision control
software
11. Cost management software
12. Operation management software
13. Release and audit software

Companies for BIM tools：Autodesk, Bentley, 
Graphisoft, Gery Technology, Solibri, 
PKPM, 鲁班, 广联达……

Basic theory study of BIM
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Situation of BIM software in China
NO. Type of BIM software Main content In China

1 BIM authoring software Revit Architecture/Structural/MEP, Bentley 
Architecture/Structural/Mechanical, ArchiCAD, Digital Project

none

2 BIM scheme design software Onuma, Affinity none

3 Geometric modeling software with   
BIM interface

Rhino, SketchUP, FormZ none

4 Sustainable analysis software Ecotech, IES, Green Building Studio, PKPM

5 Mechanical and electrical analysis 
software

Trane Trace, Design Master, IES Virtual Environment, 博超, 鸿业

6 Structure  analysis software ETABS, STAAD, Robot, PKPM

7 Visualization software 3DS MAX, Lightscape, AccuRender, Artlantis none

8 Model detection software Solibri none

9 Design development software Tekla Structure (Xsteel), 探索者

10 Comprehensive collision control
software

Navisworks, Projectwise Navigator, Solibri none

11 Cost management software Innovaya, Solibri, 鲁班

12 Operation management software Archibus, Navisworks none

13 Release and audit software PDF, 3D PDF, Design Review none
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Strategies for Developing BIM Software in China

From the perspective of the whole construction 
industry, the target of developing BIM software in 
China is to produce the maximum value.

From the perspective of BIM software market, the 
market scale, market impact and market share shall 
be considered. 

A problem of relationship between supply and 
demand.
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Government 
authorities

BIM 
software

development 
companies

Users of 
BIM

software

Strategies for Developing BIM Software in China

Development targets
1.Applying the mechanisms of requirement 
assessment, performance evaluation and 
market access to establish the BIM 
software system according to Chinese 
situation.

2.Using the mechanism of industry 
coordination to strengthen the market 
discourse right of BIM software users in 
Chinese construction industry.

3.Basing on the mechanism of government 
procurement to support  the domestic BIM 
software to become bigger and stronger.
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R&D work for BIM software Chinese situation
Basic theory study No one does it.
Development of general product National scientific research funding cannot be 

guaranteed, the working of universities and research 
institutions  goes against commercial rules.

Development of special product Large companies have the leading role.
Development of customization product Small companies have the leading role.

R&D work for BIM software Virtuous cycle
Basic theory study National scientific research funding can be 

guaranteed, universities and research institutions 
have the leading role.

Development of general product Large companies have the leading role. 
Development of special product Small companies have the leading role.
Development of customization product Major customers have the leading role.

Key step
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1. Standards for information interoperability: 
IDM, IFC, IFD

2. Standards for information classification: 
OmniClass, Uniformat, MasterFormat

3. BIM foundation and application standards: 
NBIMS, the BIM standards of the United 
Kingdom, Canada, Australia……

National or industry standards in China: 
industry standards and project standards

Standards’ compile  institutes: NIBS-bSa, CSI, NIST, 
Ministry of Housing and Urban-Rural Development of 
PRC…

Project 
needs

Project 
needs

BIM 
applicati

on

BIM 
applicati

on

BIM 
tools and 
standards

BIM 
tools and 
standards

BIM 
models 

and 
informat

ion

BIM 
models 

and 
informat

ion

induce

requireproduce

support

17

Industry Foundation Classes Platform (GB/T 25507-
2010/ISO/PAS 16739:2005) was published in 2010.

In 2012, Ministry of Housing and Urban-Rural Development 
of PRC issued “Notice on Development and Revision of 
Engineering Construction Standards in 2012”, which officially 
declared the work start of developing Chinese BIM standards.
Uniform Standard for BIM Application
Storage Standard for BIM Application
Delivery Standard for BIM Design Information Model
Classification and Coding for BIM Design Information Model 
Application Standard for Engineering Design Information Model in 
Manufacturing Industry

Situation of BIM Industry Standards in China
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Classification of BIM Standards

Implementation standards: the 
application rules for technical 
standards used in construction field. 

Technical standards: the technical 
rules facing IT field.

Basic standards: standards and 
protocols for infrastructure.

Implementation standards: specific 
demands for building design, 
construction and quality and so on.Engineering 

construction field

IT filed

Chinese BIM 
standards
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Strategies for Developing BIM Standard in China

Integrated control: learning from the mobile 
communication industry, to unify the platform  
and standard, and to develop tools.

Focusing on application: focusing on how to apply 
BIM technology to improve the quality and 
efficiency of construction industry.
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Development of BIM in China

In the “12th Five-Year Plan” of  Ministry of 
Housing and Urban-Rural Development of the 
PRC, BIM was considered as one of the most 
important new technology for construction filed.
Ministry of Housing and Urban-Rural 
Development of the PRC is making research on 
BIM application countermeasure investigation 
for design and construction companies, including 
the relevant policies, laws and personnel training 
plans.

21

On one hand, the globalization influences of project 
investment, construction and operation are becoming more 
and more prevalent, it can not be neglected. 

On the other hand, for China, BIM itself is a  foreign 
matter, therefore, the background of globalization should 
be paid more attention during the research process. 
Actually, any elements related to BIM is generated and 
developed under the circumstance of globalization, such as 
software, hardware, network, team, process, standards and 
so on.

22

Conclusions of Present Situation of 
BIM Application in China
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Introduction of the Project
Project name: Scientific Experiment 
Building of CABR

Address: Beisanhuan East Road, Beijing

Building height: 79.98 m

Gross building area: 40400 m2

Total construction area: 64508 m2

Overground construction area : 40099 m2

Underground construction area : 24409 m2

Total green area:12022 m2

Overground floor: 4
Underground floor: 20

Form of structure : shear wall structure
24
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Introduction on BIM Application in This Project

Establishment of  
BIM models for 

each major

Display of design 
visualization 

results
BIM application 
at design stage

BIM application 
at construction 

stage

BIM application 
at operation and 

maintenance stage
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Relevant BIM Software:

Autodesk Revit Architecture
Autodesk Revit Structure
Autodesk Revit MEP
Autodesk Navisworks
Autodesk Ecotect Analysis
Autodesk Design Review
Lumion 2.5 
……

26
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Establishment of Template Files

27

Design Color Scheme for Mechanical and 
Electrical Majors
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Application of Project Collaboration
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Architecture Model

30
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Structure Model
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Mechanical and Electrical Models
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3D Pump House 
for Daily Use

33

3D Roof Water Tank Room
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Optimization of Pipeline Arrangement

35

Optimization of Pipeline Arrangement
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Canyon effect will occur 
between the buildings. 
On one hand, the air 
velocity will increased 
obviously. On the other 
hand, the upper wind 
will be induced to 
ground, which makes the 
wind environment more 
worse.

Wind Environment Analysis

38

Wind Environment Analysis
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Wind Environment Analysis

Enclosure wall

幕墙模型搭建
Detailed Design of Curtain Wall
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Detailed Design of Curtain Wall
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Detailed Design of Curtain Wall
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Detailed Design of Curtain Wall
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BIM-based Integrated 
System for Construction

Revit 
Architecture software

（*.rvt file）

Revit 
Structure  software

（*.rvt file）

Revit 
MEP  software 
（*.rvt  file）

Revit 
composition model
（*.rvt file）

2D design data
（*.dwg file）

BoQ list
（*.xls file）

PKPM construction 
calculation software

construction 
calculation data

PKPM steel 
calculation software

PKPM 3D construction 
site layout software

steel calculation 
data

3D construction 
site model data

*.3ds file + 
material file

PKPM valuation 
software

（*.pks file）

PKPM schedule 
software

（*.npl file）

List bid 
file

Construction 
preliminary 

budget
MS Project 

data
（*.mpp file）

Navisworks 
software

（*.nwf  file）
deep design

further development
data 
interface

data integration

data 
interface

da
ta

 
in

te
rf

ac
e

da
ta

 in
te

gr
at

io
n
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BIM-based Integrated 
System for Construction
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BIM-based Integrated 
System for Construction
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4D Construction Dynamic Simulations
Display the existing schedule plan

Display the building models

Two-way connection of building components and 
schedule 

4D Construction Dynamic Simulation

Comparison between schedule plan and practical 
plan

Process- and data-based convenient inquire 
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4D Construction Dynamic Simulations
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4D Construction Dynamic Simulations

49

4D Construction Dynamic Simulations
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Conclusions of the Case Study

Using the BIM technology, almost 100 2D drawings were 
transferred into 3D BIM models.

The related BIM software was developed by CABR and 
the problem of data interface with other mainstream BIM 
software was studied.

This BIM practice provided basic materials for BIM 
industry standard formation in China.
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Thank you!

LI Zheng

Institute of Building Environment and Energy Efficiency

China Academy of Building Research

86-10-64517427

lizhenghdf@163.com
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