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e construction industry is the material basis for national economic development. Since the reform and opening up, the
construction industry in China has been in a state of continuous expansion to promote economic and social development.
However, the traditional mode of building construction in China is rather crude, which not only fails to meet the needs of rapid
urban development, but also causes serious environmental pollution and resource shortage. erefore, it is necessary to conduct
relevant technological updates and industrial restructuring to solve these problems, so as to achieve sustainable development.
With the advantages of energy saving, low carbon, and short construction cycle, assembled buildings have become a new direction
for the transformation of the construction industry. However, China’s assembled buildings are still in the promotion stage, and the
technical level is relatively backward. Especially in the construction process, there is a lack of management mechanisms adapted to
assembled buildings. Hence, some new technologies need to be introduced to promote the development of assembled con-
struction in China. In recent years, with the increasing popularity of assembled construction in China, the technology of as-
sembled construction has also been improving. Also, the interface between assembled construction and modern technology has
become more and more obvious. In particular, the application of BIM and VR technologies has been of great help to the
development of assembled buildings. To be speci�c, the combination of these two technologies allows for better control of all
aspects of the construction site, thus making the construction project easier to manage. In addition, the application of BIM and VR
technologies can not only improve the e�ciency of project management, but also improve the quality of construction of assembled
buildings, thereby reducing the environmental pollution caused by construction. As a result, the application of BIM and VR
technologies has greatly promoted the development of project management of assembled buildings.is paper integrates BIM and
VR technologies to study and discuss the key elements and performance of the application of project management for
assembled buildings.

1. Introduction

For a long time, China has adopted a relatively rugged
economic development mode in order to achieve rapid
economic and social development. Under this development
mode, the excessive input of resources, energy, and other
factors of production has brought about a great number of
serious problems, such as high energy consumption, serious
overcapacity, and serious environmental pollution [1]. As a
result, in recent years, the relevant authorities have proposed
to transform the mode of economic development and

change the industrial structure. To be speci�c, the govern-
ment has advocated the transformation of industries from a
sloppy mode to an intensive economic mode in order to
promote sustainable and healthy economic development [2].
However, the way of economic development involves many
�elds and links, and is a long-term task facing China’s
economic development. In China, the construction industry
is a fundamental industry, which accounts for a large
proportion of China’s gross national product [3]. It can have
a signi�cant impact on the development of various indus-
tries and the improvement of people’s living conditions [4].
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However, China’s construction industry still adopts a rel-
atively crude development model in terms of design, con-
struction, and other technologies. As a result, although
China’s construction industry is developing at a relatively
rapid pace, there is still a considerable gap compared to that
of developed countries. *e long-term adoption of tradi-
tional construction methods has resulted in serious waste of
resources and serious environmental pollution and other
problems [5]. What is more, most of the labor force in the
traditional construction method is mainly migrant workers
with low education level. Nowadays, with the development
of modern society, the number of migrant workers is
growing slowly [6]. *e existing migrant workforce is
predominantly older, and this has become a problem for the
construction industry in terms of recruitment. Hence, the
government proposes to promote the reform and devel-
opment, transformation, and upgrading of the construction
industry, so as to achieve a sustainable development model
for the construction industry [7]. Specifically, the sustainable
development mode relies on some modern construction
technologies, innovative production techniques, and intel-
ligent digital technologies, such as building information
modeling [8] and virtual reality [9]. *e industrialization of
construction has become a hot topic in the construction
industry, as it uses an industrial approach to organization
and can improve production efficiency and product
standardization.

Today, with real estate as the main economic pillar,
people have been advocating green buildings and smart
cities and pushing for a sustainable development path [10].
As a result, the traditional construction industry must be
reformed to meet the corresponding sustainable develop-
ment requirements. In particular, the construction
methods must change from the traditional crude con-
struction methods to centralize the production of the
relevant components, thus reducing the environmental
pollution caused during construction [11]. At the same
time, it is necessary to improve the overall quality of the
construction personnel on-site and to increase the amount
of advanced machinery and equipment invested in order to
improve production efficiency. In order to optimize the
way in which buildings are produced and to improve their
quality, promoting the industrialization of building pro-
duction is an effective means of doing so. At the same time,
this means can significantly decrease the cost of building
production and improve the utilization rate of raw ma-
terials for building production, thus reducing the envi-
ronmental impact of the building production process [12].
Limited by the level of development of China’s economy
and technology, although the industrialization of con-
struction production was proposed in China a long time
ago, the industrialization of construction in China has not
been further developed. However, in recent years, with the
further advancement of the concept of environmental
protection, relevant concepts are being introduced [13].
*e implementation of construction industrialization and
assembly construction projects will be actively promoted
by the state, industry, and local governments. Starting with
some classic engineering projects, the localization of

assembly technology is steadily moving forward [14]. With
the current development, in the future, the hotspots of the
real estate industry and the construction industry will also
certainly focus on the development of assembly-type
construction, and the production units related to it across
the country will be scrambling to enter the field of as-
sembly-type construction.

*e industrialization of assembled buildings has become
a new worldwide direction in the development of the
construction industry [15]. Also, it has been an urgent need
for the transformation of China’s production methods and
the construction of new urbanization. In recent years, the
relatively high level of interest in assembled buildings,
coupled with the preferential measures for assembled
buildings introduced by the relevant state departments, has
led the construction industry to pay great attention to as-
sembled buildings. Assembled construction is currently in a
critical transition phase and is likely to become popular in
the future [16]. *e entire construction process of an as-
sembled building involves a large number of processes and
participants, and is closely linked and complex [17]. *e
traditional management mode has led to a variety of
problems in the construction of assembled buildings, in-
cluding slow construction, high construction costs, and
safety hazards. Failure to consider the subsequent produc-
tion, processing, and installation of prefabricated compo-
nents during the design phase can result in a large number of
design changes and rework, which can have a negative
impact on project quality and construction efficiency [18].
*erefore, it is important to coordinate the relationship
between the whole processes of assembled building con-
struction and to carry out research on the management of
the whole process of intelligent construction of assembled
buildings [19]. In this way, the information can flow
smoothly between the various stages and parties involved, in
order to solve the above problems and achieve the goal of
data integration and information management of the whole
process of assembled building construction. *e application
and promotion of assembled buildings in China are still at an
early stage, with many key problems such as backward
production facilities and low technology levels. *erefore,
the use of BIM, IoT [20], RFID [21], machine learning
[22, 23], and VR technologies can help to develop a new
constructionmodel for assembled buildings.*is will help to
improve the overall quality and efficiency of assembled
buildings, and to achieve optimal decision-making in the
processing and production stages of assembled buildings
and the traceability of prefabricated components [24]. As-
sembled construction means that the building components
are delivered to the construction site from the factory in a
standardized design and assembled into a whole by means of
lifting. *e main advantages of assembled buildings are that
they are prefabricated, installed, and furnished in an inte-
grated manner, with low work intensity, fast assembly, and
environmental protection. In reality, the environmental
benefits of assembled buildings are shown in Figure 1. In
addition, the wide range of application of the assembled
buildings can help to decrease the construction waste sig-
nificantly [25].
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*e assembled building is a modular building design
supported by information technology. Unlike traditional
construction methods, it is characterized by collaboration,
integration, and refinement, as shown in Table 1.

BIM is an integrated data and information model based
on three-dimensional digital technology, and a large amount
of digital information is a prerequisite for intelligent con-
struction [26]. *is technology enables the integration of all
building information from the design, production, assembly,
and operation and maintenance phases in one information
base. *e powerful information integration capabilities of
BIM technology can provide the basis for all decisions in the
building process from design concept to demolition,
achieving the building goals of improving quality and effi-
ciency, shortening construction time, reducing costs, and
saving resources. *e main objective of BIM is to have a
powerful 3D virtual model database that provides complete
project information [27]. Not only does the model contain
the properties of each component, but in addition to this it is
possible to add content such as installation locations. As a
result, BIM technology effectively improves the integration
of construction information and provides a platform for
collaboration and data sharing between all parties involved
in the construction project. *e digital presentation of the
geometry and functionality of components by BIM tech-
nology can facilitate the assembly of prefabricated compo-
nents on-site, but only if the BIM model is complete,
accurate, and updated in real time [28]. During the con-
struction phase of an assembled building, there are many
potential risks due to the large distances involved, the large
number of units involved, the outdated production and
construction technology, and the inapplicability of the
management mechanism. *e use of BIM technology allows
manufacturers to obtain the design information of pre-
fabricated components directly from the BIM model, en-
suring the timeliness and accuracy of the processing
information and avoiding errors in the transmission process.

In recent years, VR technology has also started to be used
in the construction industry [29]. In recent years, research
into VR technology has only just begun in China, and re-
search into the application of this technology in the con-
struction sector has lagged behind. With the continuous
development of social economy, virtual reality technology
has gradually penetrated into people’s life, which can

effectively simulate the interaction technology of seeing,
hearing, and moving in the natural environment, with three
characteristics of immersion, interactivity, and illusion. *e
combination of BIM and VR technology is based on 3D
visualization, simulation, and other information processing
and the presentation of virtual reality results [30]. Specifi-
cally, the 3D view method is used to obtain the model
parameters of an assembled building. *e use of VR tech-
nology enables a virtual roaming of the production and
construction process of an assembled building and provides
management and technical guidance to the production and
construction staff. In addition, by creating a component
enquiry system and a virtual display of the component
production and construction process, virtual reality visu-
alization of modern construction can be realized, so that
assembly building practitioners can better understand the
whole process of assembly building production and con-
struction. As a result, the integration of BIM and VR
technology can enhance the realism of the simulation as well
as allow for the visualization of building details [31]. In
addition, any information can be integrated into the created
virtual environment, such as the creation of virtual scenic
sites, interactive scene roaming, and the simulation of
complex local construction scenarios. *e traceability
function is also based on BIM and VR technology and allows
managers to monitor cost information and construction
progress in real time.

In the context of the rapid development of modern
technology, the construction industry in China is paying
more and more attention to the collection, analysis, sharing,
and cross-application of information data on the whole
process of construction projects. Many scholars are in favor
of a holistic view based on the whole construction process
and the whole industrial chain to promote the technological
reform of the modern construction industry and the concept
of intelligent construction management. *ey have fully
researched the application of big data computing, physical
connectivity, and information technology integration in
the whole construction process and all industries involved,
and theoretical studies on intelligent construction have also
been carried out. *erefore, this study combines BIM and
VR technologies and the integrated application of various

Table 1: Comparison between assembled and traditional
constructions.
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Figure 1: Environmental benefits of assembled buildings.
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information technologies to investigate the key elements and
performance of project management for assembled build-
ings, in order to provide ideas and references for the high-
quality development of assembled buildings. *e technical
framework of this paper is shown in Figure 2.

2. BIM Technology

BIM is an integrated data and information model, based on
3D digital technology, and a large amount of digital in-
formation is a prerequisite for intelligent construction. *e
ultimate goal of BIM technology is to enable construction
projects to save resources, reduce costs, and thereby reduce
environmental pollution at every stage of their life cycle.
BIM technology breaks down the fragmentation of the
construction industry and connects the information of each
stage. In China, the use of BIM technology is of positive
significance to the construction of an economical society and
the creation of a harmonious society, as well as promoting
the sustainable development of cities.

2.1. Principle of BIM Technology in Assembled Buildings.
*e design method for assembled buildings has been trans-
formed from the design of cast-in-place structures. *e
common method used to carry out the design is to complete
the overall design first and then to split the design to complete
the design of the elements and details. However, the design
method is mainly designed independently by different design
units, which can lead to safety hazards and conflicts with the
concept of industrialization of construction. *erefore, a
BIM-based approach to assembly building design should
begin with the establishment of a BIM collaborative design
platform. With the help of this platform, designers can access
the design results of other members in a timely manner and
facilitate design coordination between different units. After
completing the scheme design, a standard prefabricated
component library should be built on the platform by the lead
designer to reduce the design of components and the variety
of components in the design process.*e library is also shared
between the production and design units to ensure that the
designed components are within the capacity of the factory.
Once the component library has been created, the designer
can extract or add components from it to complete a pre-
liminary design model of the components. In addition, after
the construction drawing model is completed, the designer
will need to deepen the design of the component model by
combining the comprehensive requirements of multiple
disciplines. *e BIM-based design management structure is
shown in Figure 3.

2.2. Analysis of BIM Technology in Assembled Buildings.
*e traditional assembly building design process and the
traditional BIM design process are not suitable for the ap-
plication of BIM technology in assembly building design.
*erefore, in order to utilize BIM technology in the design
phase of an assembly building, the design process needs to be
rearranged, as shown in Figure 4.

During the design phase, the main task of the design team
is to work with the owner to evaluate the feasibility of the
assembled building, determine the needs of the assembled
building, and initially define the architectural and structural
design of the building. *e use of BIM technology to create a
schematic design model can help the owner to better un-
derstand the design. At the same time, this model will also
serve as a basis for the subsequent design and as a guiding
document. *e construction of the BIM model and the
production of the components are based on a precast com-
ponent library, the creation of which is one of the core tasks of
the design phase. In the precast component library formation
and refinement phase, designers create a precast component
library for the project based on the functional and appearance
requirements of the building. Subsequently, during the cre-
ation of the preliminary design model, the designers can
supplement the prefabricated component library according to
their specific needs; at the same time, the production unit can
ask the designers to adjust the components in the pre-
fabricated component library that are difficult to meet the
technical requirements of the factory. In the BIM model
construction stage, designers create BIMmodels of assembled
buildings by calling up components from the prefabricated
component library on the basis of the schematic design
model. In model optimization, BIM tools such as clash
checking are used to identify problems in the design and
optimize the BIM models of the various disciplines.

In fact, the creation of a prefabricated component library
is the focus of the implementation of the BIM-based as-
sembly building design method, which serves the design of
the BIM model of the assembly building by providing
prefabricated components. In order to play the role of a
prefabricated component library, its creation should include
both the creation of prefabricated components and the
organization and management of the prefabricated com-
ponent library, as shown in Figure 5.

*e components of assembled buildings are not uni-
versal between different structural systems, so the classifi-
cation of prefabricated components should be based on the
structural system and established according to the different
categories of specialties and structures. After the classifi-
cation of the components has been completed, standard and
universal precast components are selected for storage. In
addition, the components to be stored should meet the
modal requirements of the assembly design to ensure that
the variety of components is within a reasonable range.

3. VR Technology

Virtual reality technology is the simulation of the envi-
ronment and things that exist in reality, creating a new space
of virtual reality through the computer. However, as we all
know, the real environment is so complex that it does not
only exist in a flat visual effect, but even reaches a three-
dimensional dynamic effect, with a unique presence in many
aspects such as smell and hearing, so virtual reality tech-
nology is the result of a combination of technologies from
many disciplines, including human-machine interface
technology, sensing technology, simulation technology, and
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network sensing technology. *e ideal state of virtual reality
is like the creation of an alternative real-life scenario, where
the creation of the scenario actually requires the integration
of multiple information. VR is a multi-sensory effect created
by sensing devices, i.e., a 3D interactive system. VR is also a
high-end project at the forefront of science, due to the
combined involvement of multiple high-end technologies.

All computer-based software requires a great deal of time
and effort to create the model, and this is also the case with
virtual construction technology. Digital modeling is the
transformation of a building model into a digital signal that
can be processed and stored. Digital modeling is funda-
mental to the realization of virtual construction. In the
modern construction industry, the main application of VR
technology can be seen in Figure 6.

4. Integration of BIM and VR Technology

4.1. Process of Combining BIM and VR Technology. Before
designing the management mode of assembly building
construction application based on BIM and VR technology,

it is important to first understand the implementation idea
of BIM application clearly in the assembly construction
project. Based on a full understanding of the project process,
the resources are integrated to facilitate the management of
information flow during the complex construction process,
as detailed in Figure 7.

*e combination of BIM and VR technology will enable
the construction and development of new projects to be fully
promoted on the basis of the original cost control. At the
level of the company’s project management system, constant
exploration and discovery are required to discover new
management system mechanisms, thus promoting the re-
form and innovation of the company’s system. For example,
as the company continues to develop and grow, its per-
formance increases significantly and sometimes several
projects need to be constructed simultaneously. *e com-
pany can set up a large project department in accordance
with the actual situation. In the event of difficulties in the
actual construction process, such as a shortage of con-
struction materials or insufficient management staff, each
project within a large project department can negotiate its
own secondment through the internal system management
platform. *e cooperation between the various project de-
partments will maximize the utilization of resources.

4.2. Application of BIM and VR Technologies in Construction.
Unlike traditional construction management, the compo-
nent-based approach is at an assembly building construction
site. According to the project carried out mainly based on
components, the detailed process is shown in Figure 8.

During the construction process, the simulation of the
construction progress in the virtual environment allows the
problems identified to be dealt with in time for the opti-
mization of the construction plan. At the same time, it
provides a technical guarantee that the actual construction
can proceed smoothly, ensuring that the construction can be
completed within the scheduled time frame while meeting
the quality requirements and avoiding unnecessary losses in
terms of cost and schedule. *e basic elements of cost
management during the construction phase of an assembled
building include cost budgeting, preparation of cost plans,
and cost tracking and control. During the construction
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preparation stage, the construction unit calculates the
forecast cost of the project based on the quantity calculation,
resource plan, and capital plan, and formulates the cost plan
for the project. During the execution of the project, the cost
plan is used to target and control the factors that affect the
construction costs of the assembly building. At the same
time, the actual costs of the project are periodically calcu-
lated and analyzed for deviations from the planned costs, so
that timely measures can be taken to remedy the situation.
BIM-based construction cost management can automati-
cally calculate the latest project quantities and assist in
costing processes such as cost forecasting, project progress
payment, and project settlement.

5. Conclusion

*e existing development trend in the construction industry
is gradually moving toward industrialization and urbani-
zation. In this context, the overall construction industry
development model has changed considerably on the basis
of the past. Based on BIM and VR technology, this paper
analyzes the characteristics, development process, applica-
tion status, and some practical problems faced by China’s
assembled buildings. In addition to this, this study discusses
the logic of a standardized design system for assembled
buildings that connects and combines modern information
technology with the structure of the assembly system. Fi-
nally, the application framework and application objectives
involved in this system model are analyzed as the main body
and classified according to the different stages in order to
promote the development of the project construction.
Practical solutions to the problems of this technology need
to be proposed and implemented into concrete actions. *e
assembled construction model has become an irresistible

trend in the construction industry, and the application of
new technologies will certainly bring high efficiency and
profitability to the management of assembled construction
projects. However, this paper has only studied the appli-
cation of BIM and VR technology in the design and con-
struction phases of assembly design, but not the application
of BIM technology in the production and operation phases
of the factory.
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