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Traditional and conventional methods of architectural and engineering design used for building informational modeling have a
number of designs and updating and visualization issues which need to be addressed. In order to improve the design effect of
prefabricated residential houses, this study proposes a design optimization method for prefabricated residential houses based on
building information modeling (BIM) technology. BIM combines organized, multidisciplinary data to produce a digital rep-
resentation of an asset across its development, starting from planning and design to building and operations. )is study first
analyzes the advantages of BIM technology and its applications in architectural design. It is further focused on the design of
prefabricated houses, which are based on the optimization theory, modular function, modular design, and modular replacement.
)ese are combined with the monomer architectural form, which is used in prefabricated houses design optimization of the
assembly process. Furthermore, the article also focuses on the application of BIM technology in the design optimization of
prefabricated residential houses, including the choice of implementationmode, accumulation of experience through the pilot, and
the construction of an effective guarantee mechanism.

1. Introduction

Prefabricated buildings are constructed from prefabricated
parts assembled on the job site. Figuratively speaking,
prefabricated buildings are similar to “building cars” [1].)e
beams, columns, walls, stairs, and balconies that constitute
the building are divided into separate designs and then
standardized production in the factory into parts, namely,
“parts,” which are transported to the site to form a stable
building through accurate and reasonable “assembly” [2]. At
the same time, pipeline separation, integration, and dry
construction of the assembly decoration are also major
features of the assembly building. Prefabricated buildings
can be divided into the prefabricated concrete system,
prefabricated steel structure system, and prefabricated wood
structure system [3].

China’s prefabricated building has been developing for
more than 10 years, and now, it has shown a good trend of
scale. During the 13th Five-Year Plan period, the average

annual growth rate of new prefabricated building areas
reached more than 50%. In 2020, 630 million square meters
of prefabricated building area will be started, accounting for
20.5 percent of China’s total new construction area that year.
It can be said that the development of new building in-
dustrialization represented by assembly construction can
make up the shortboard of industrialization, automation,
mechanization, and intelligence in the field of construction
in China and keep up with higher international standards.
Continuously advocating the development of prefabricated
buildings has important strategic significance for promoting
China’s development into a construction power. )e de-
velopment of prefabricated buildings conforms to the
concept of green development, quality first and efficiency
first, and is an important measure to improve quality,
quality, and safety in the construction field.

Prefabricated buildings will promote the deeply inte-
grated development of the traditional construction industry
and new construction, information, finance, green, building
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materials, environmental protection, and other industries. It
will also promote reform and structural adjustment in the
construction field, foster new forms of business, drive
economic growth, and comprehensively improve the living
environment. From the perspective of the future trend, the
development of prefabricated buildings should be clearly
defined as “measures taken according to local conditions,
step by step, active and steady, quality and safety first”
development goals and paths. )e development of pre-
fabricated buildings should take quality, efficiency, and
quality as criteria, establish industrialized and systematic
thinking and concept, and attach great importance to en-
gineering quality and safety. We should actively promote the
use of project general contracting mode and give full play to
the comprehensive advantages. We should adopt a mature,
safe, and reliable technology system suitable for this region
and build excellent benchmarking demonstration projects.
To build green energy conservation and environmental
protection of high standards of industrial parks, the appli-
cation of information technology should be promoted
synchronously, and the coordinated development of intel-
ligent construction and building industrialization should be
promoted. We should set a benchmark for the industry and
build excellent comprehensive demonstration projects.

Different from the traditional brick-by-brick construc-
tion, prefabricated buildings move on-site construction to
the factory of prefabricated buildings, changing the original
construction mode [4]. )e walls, floorboards, stairs, and
other structural components of characteristic residential
buildings were all made in the factory, and workers on the
construction site built a lot of residential buildings by
building blocks [5]. )is can save labor, reduce processes,
save time, reduce energy consumption, and reduce pollu-
tion, thus promoting the successful transformation and
upgrading of the construction industry and supply-side
reform.

)e planning and design of prefabricated residential
buildings is a complex system, and its spatial evolution is
characterized by a large number of microactors with ini-
tiative and adaptability, as well as the nonlinear interaction
between actors and environment, resulting in discontin-
uous spatial decision-making behaviors of residential
buildings. Reference [6] designed a kind of optimization
design method based on energy balance calculation, the
method based on energy balance in the PHPP software
calculation method and calculation formula of the MAT-
LAB platform. Writing optimization calculation programs
for building optimization can quickly write a large number
of passive energy-saving scheme designs. In [7], an opti-
mization method for prefabricated building design is
designed, which illustrates the phenomenon of many as-
sembly unit types and unclean separation in current pre-
fabricated building design in China. )en, based on the
design inspiration given by the open building theory and
the modulus theory, the method to control the pre-
fabricated building design is analyzed from the horizontal
direction and vertical direction. In [8], an optimization
algorithm-based optimization design method for resi-
dential energy saving is designed. )e method takes the

GPSPSOCCHJH algorithm as the optimization foundation,
Energy Plus as the simulation engine, and Gen Opt as the
operating carrier and builds an energy-saving optimization
design process based on the “optimization algorithm.”
Taking rural residential design as an example for appli-
cation analysis, the optimal combination of design pa-
rameters and energy-saving rate of rural residential with
minimum lifecycle cost are obtained.

BIM (building information modeling) is an engineering
data model that integrates all kinds of relevant information
of construction engineering projects based on 3D digital
technology. BIM is the digital expression of the entity and
functional characteristics of engineering project facilities [9].
A complete information model can connect the data, pro-
cess, and resources in different stages of the construction
project life and is a complete description of the engineering
object, which can be widely used by all the participants of the
construction project. BIM has a single engineering data
source, which can solve the problem of consistency and
global sharing among distributed and heterogeneous engi-
neering data and support the creation, management, and
sharing of dynamic engineering information during the life
of construction projects [10]. )e building information
model is also a digital method applied to design, con-
struction, and management. )is method supports the in-
tegrated management environment of construction
engineering, which can significantly improve efficiency and
greatly reduce the risk of construction engineering in its
whole process.)erefore, based on previous research results,
this paper uses BIM technology to design an optimization
scheme of prefabricated residential houses.

Key contributions of the use of BIM technology in the
design and construction process may include the following:

(1) A cost-efficient solution for the resources manage-
ment and savings

(2) )e project lifecycle reduced by reducing the time
taken from the idea’s generation to its practical
implementation

(3) Improved building quality, better visualization,
communications, and coordination

(4) More prospects for prefabrication and modular
building

2. Correlation Analysis of Prefabricated
Residential Buildings

)is section introduces the concepts of prefabricated
buildings and their association with plaining and other
phases of the building information modeling.

2.1. Prefabricated Buildings. Prefabricated building refers to
a building that transfers a large amount of on-site work in
the traditional construction method to the factory, processes
and produces building components and accessories (such as
floor slab, wall panel, staircase, balcony, etc.) in the factory,
tranships them to the construction site, and assembles and
installs them on the site through reliable connection.
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Buildings mainly include prefabricated concrete structure,
steel structure, and modern wood structure, which are
representatives of modern industrial production mode be-
cause of standardized design, factory production, assembly
construction, information management, and intelligent
application [11].

Prefabricated buildings began to attract interest in the
early 20th century and finally came to fruition in the 1960s.
Britain, France, the Soviet Union, and other countries first
tried these buildings. Prefabricated buildings quickly spread
around the world because of their speed and low production
costs. )e early prefabricated buildings were rigid and
uniform in appearance. Later improvements in design added
flexibility and variety, allowing prefab buildings to be built
not only in batches but in a variety of styles. One type of
mobile home in the United States is a relatively advanced
prefabricated building. Each residential unit is like a large
trailer, which can be used as long as it is pulled to the site by a
special car and then lifted by a crane onto the floor pad and
connected to the embedded water channel, power supply,
and telephone system. )e mobile home has heating,
bathroom, kitchen, dining room, bedroom, and other fa-
cilities inside. Mobile homes can form a single unit or be
connected to each other [12].

)e prefabricated building is shown in Figure 1.
Prefabricated buildings have the following

characteristics:

(1) A large number of building parts are completed by
workshop production and processing; the main types
of components are outer wall panels, inner wall
panels, laminated panels, balconies, air conditioning
panels, stairs, precast beams, precast columns, and so
on.

(2) A large number of on-site assembly operations,
much less than the original cast-in-place operations.

(3) )e integration of construction and decoration de-
sign and construction; the ideal state is that the
decoration can be carried out synchronously with the
main construction.

(4) With the standardization of design and informa-
tionization of management, the more standard the
components are, the higher the production efficiency
will be, and the corresponding component cost will
decrease. With the digital management of the fac-
tory, the cost performance of the whole prefabricated
building will be higher and higher.

(5) Meet the requirements of green building.
(6) Energy saving and environmental protection.

2.2. State-of-the-Art of Refabricated Residential Design and Its
Planning Development. )e design and development of
prefabricated residential houses are usually associated with
each other. )ey can contain each other and coordinate with
each other, and both play an important role in the devel-
opment of the city. However, nowadays, the development
speed of cities begins to slow down, and there are many

influencing factors for this situation [13]. First, urban
construction in the new era usually requires a lot of man-
power and material resources, which requires certain eco-
nomic support. Some cities with better development can
afford the corresponding investment, but for cities with
relatively slow development, it is particularly difficult to
realize the optimization design and innovation of pre-
fabricated residential houses. Although social and economic
development is very important, if the urban residential
planning and economic development are combined, the
layout of urban land planning can improve the quality of life
of urban residents to a certain extent. Secondly, although
some cities have the strength to carry out innovative designs
for residential buildings, the professional quality of de-
signers is not strong, resulting in unreasonable architectural
planning. In general, when planning and constructing
prefabricated residential buildings, if the overall consider-
ation is not comprehensive and there is no correlation, it is
easy to make the whole planning structure become chaotic
and unable to produce certain connections and finally cause
the current situation and problems of lack of coordination in
urban architectural design.

3. Relevant Analysis of BIM Technology

In this section, BIS is introduced, its contributions in the
building design are highlighted, and applications are enu-
merated with a brief description.

3.1. Overview of BIM Technology. BIM technology is an
advanced CAD technology based on architectural design
objects. It digitally describes buildings and integrates all
building information in a virtual model, which is a major
change in the development of the construction industry [14].
As for civil building design, the virtual model based on BIM
technology integrates all building information or building
components, such as material properties and physical
characteristics, as shown in Figure 2.

In addition to being used for architectural design, it can
also be used for cost analysis, equipment management,
structural design, etc., which plays an important role in the
whole life cycle of the building.

In fact, CAD is not a new concept, and the digital de-
scription of buildings has always been an ideal state, but it

Figure 1: Assembly building construction site map.
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has not been commercialized. However, with the popularity
of personal computers, application systems based on BIM
technology have been developed. Based on BIM technology
drawing software to break the limitations of low-level
drawing tools, the operating object is changed from the
original point, line, and plane geometry to the door, window,
and wall body three-dimensional construction; the com-
puter is no longer used to modify some unrelated points and
lines, but this is done by some architectural component of
the overall operation [15].

Taking “window” as an example, the comparison results
of the window model built by traditional drawing tools and
BIM software are shown in Figure 3.

In recent years, some famous CAD software developers
all over the world have launched and continuously improve
their BIM software. Although the name of BIM technology is
not exactly the same, the characteristics of the building
model constructed by BIM software can be roughly sum-
marized as the following three points:

(1) Composition of building components with defined
parameters and in dynamic parallel connection

(2) Real-time 2D, 3D, and virtual model display and
adjustment

(3) Fully integrated nongraphical data reporting form

3.2. Advantages of BIM Technology in Residential Design.
For the traditional two-dimensional CAD drawing work,
engineering designers waste more time in drawing drawings,
making charts, and other aspects, often ignore the impor-
tance of the design link, and communicate with other de-
signers, builders, customers, and other difficulties. In this
regard, the residence design based on BIM technology will
liberate designers from tedious drawing work. As long as the
simulation building model is established, relevant archi-
tectural documents, architectural drawings, architectural
charts, and so on can be automatically generated in each
design link. At the same time, the construction of a three-
dimensional building model also allows engineering de-
signers to communicate freely with others. Generally
speaking, the biggest advantage of BIM-based architectural

design simulation is that it can not only effectively use the
efficient intelligence of computers to ensure the quality of
architectural design but also improve the accuracy of
drawings and avoid rework, which greatly improves the
efficiency of architectural design [16].

Figure 4 shows the schematic diagram of the compar-
ative analysis of the workload of traditional two-dimensional
CAD drawing design and BIM-based simulated architectural
design.

It can be seen from Figure 4 that traditional 2D CAD
drawing design takes more time in the drawing process but
less time in professional design. However, in BIM tech-
nology based on the simulation of building design through
the simulation of building in the design of more time, some
drawings and charts are automatically generated. It can be
seen that, for the same civil building design, the time and
design quality of BIM-based simulation building design are
far better than those of two-dimensional CAD drawing
design.

In a word, the advantages of BIM-based simulation
architectural design are generally reflected in the following
points:

(1) Architectural simulation design
(2) Automatically generating drawings, charts, etc.
(3) Updating design information dynamically in real

time
(4) Advanced analytical skills

3.3. Common Application of BIM Technology in Residential
Construction

3.3.1. Simulation and Comparison Optimization. )e ap-
plication of BIM technology in residential design is based on
the integration of the material properties, design charac-
teristics, physical characteristics, and other information of
residential buildings with BIM model, to simulate and
calculate the lighting, noise, ventilation, water supply, energy
consumption, and other information of residential build-
ings, so as to provide the data analysis results of optimal
design for architectural designers, such as selecting building
equipment that reduces energy consumption by combining
cooling and heating needs and assessing a building’s carbon
footprint with local climate and statistics.

3.3.2. -e Data Source Is Unique and the Information Is
Dynamically Correlated. BIM technology gathers building
engineering information into a unified database, and the
relevant design content is stored in a dynamically related
model file, that is, the architectural design information
database. Whether it is a 3D model, plane drawing, or
statistical data, etc., simulation models are dynamically
generated and associated with each other dynamically, re-
alizing real-time dynamic updates. In fact, the building
model information in each stage of a construction cycle is
the same, and it does not need to be recorded repeatedly. It
can be supplemented by relevant designers according to the

Building virtual
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Developers

Product
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Equipment
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Building
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Figure 2: Use BIM technology to integrate building model
information.
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purpose, which fundamentally solves the problem of dis-
unity of information.

3.3.3. Unified Standards Improve the Efficiency of Architectural
Design. )e so-called unification of design standards refers
to the collection of relevant design criteria and design
methods into the TEMPLATE database of the BIMmodel, in
which all design professionals can query and update the
design information, so as to realize the unity of design. After
long-term updating and replenishment, the BIM model
database forms design templates such as size and style,
which, in terms of long-term development, greatly improves
the work efficiency of designers.

3.3.4. Professional Design Visualization and Collaboration.
In fact, BIM technology provides basic support for pro-
fessional design visualization and collaboration. For ex-
ample, to establish a professional BIM design team, the basic
core documents are set up by architecture professionals, and
each design professional sets up local documents on the basis
of the core documents with the help of relevant software and
carries out design work in their local files. In addition, BIM
technology based on building, architecture, and equipment
as one of the three-dimensional building models to achieve
the visualization and sharing of professional information,
without relying on human intervention, truly achieves the
collaborative design.

3.3.5. Strengthening the Quality of Architectural Design and
Reducing Rework. As for the collision problem of archi-
tectural design, the traditional detection method is that the
engineering designer overlaps each plane and combines the
sectional view to detect the collision. However, the detection
method based on BIM technology is to use the computer to
detect the collision problem in real time, which improves the
accuracy. Generally speaking, after the BIM model is built,
Navisworks software will be used to detect the collision
problems between various professions, and the design will be
improved according to the data analysis results, so as to
effectively solve the collision problems.

3.3.6. Combined with Customer Requirements andArchitectural
Simulation. Under normal circumstances, architectural
designers should constantly ask the specific needs of cus-
tomers in the design stage, so as to constantly adjust the
design scheme during the design and select the right model
to fully display the architectural results, so that customers
can understand the effect of the completion of the building.
Although BIM technology has certain advantages in the
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Figure 3: Comparison between traditional drawing tools and BIM software for building object models. (a) Window models in traditional
drawing tools. (b) Window model in BIM software.
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Figure 4: Comparison of workload to be processed between the
traditional CAD drawing and BIM model.
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application of civil architecture design, its standards for
hardware and software are also high.

3.4. Innovative Application of BIM Technology in Residential
Construction

(1) Use BIM to simulate construction, timely correct
construction design mistakes, and combine with VR
technology to realize visual simulation construction.
)e previous flat components into a three-dimen-
sional simulation graphics and videos and 3D ren-
derings can be seen in advance, and even the
applicability and safety of prefabricated residential
houses can be simulated.

(2) Use BIM technology to build models, and use BIM
model detection tools to find conflicts between el-
ements in residential buildings and timely improve
and adjust; the existing conditions, construction
sequence, and key and difficult solutions of the
residential construction site are demonstrated in
advance through video; an environment-friendly
residential model is obtained through computer
analysis.

(3) BIM joint RFID information sharing platform will
use the size of the component in the process of
residential construction, installation position, and
other information into RFID chips and thus, for the
member management, improve the efficiency of the
residential project site information extraction, real-
time control component in the process of design,
production, transportation, and construction in-
formation, and realize the whole process of infor-
mation sharing and collaborative work. )e BIM
information platform associated with computer
equipment can guide the assembly of components on
site, improve the efficiency of site construction, and
ensure the quality of project construction.

4. Design Optimization of Assembled
ResidentialHousesBasedonBIMTechnology

Based on the above analysis, this study takes a certain area as
an example to optimize the design of prefabricated resi-
dential buildings in this area by using BIM technology. )is
region is located in the subtropical monsoon climate zone;
the four seasons are obvious, adequate light, abundant rain,
hot summer, and cold winter. )e buildings in this area are
usually narrow in width and deep in depth. )e central axis
of the courtyard is the passage, which has the structural
advantages of waterproof, fire prevention, warm and cold
prevention, ventilation, lighting, drainage, and so on. It has
important reference value for the architectural design of
contemporary new residential buildings.

4.1. -eoretical Basis of Design Optimization of Prefabricated
Residential Houses. Studying relevant materials at home and
abroad, foreign prefabricated construction has a specification,
policy, design, production, sales, transportation, construction,

information, finance, and so on; a series of complete in-
dustrialized building industry chain, component, and part of
the residence and a high degree of standardization, gener-
alization, and commercialization, for users’ personalized
prefabricated building assembled laid a foundation.

In terms of the design of prefabricated residential
buildings, modular standard system, module splicing and
combination, and structure selection of foreign small resi-
dential buildings have a great influence on China. It is a good
idea to optimize the design of prefabricated residential
buildings by referring to the design ideas of foreign small
residential buildings.

4.1.1. Modularization. Modularization is the foundation of
the development of prefabricated buildings and the basis of
realizing the standardized production of components. Some
countries in the United States, Japan, and Europe emphasize
standardized design very much. )ere are not only many
specialized institutions for studying standardization but also
universal production and manufacturing of parts such as
building structure, mechanical and electrical equipment,
pipes, and home decoration.

)e premise of modularization is to realize the unity of
elements, and the user’s living habits, hobby needs, and
residential ring are the basis for the derivation of modular
prefabricated residential buildings. Modular need compre-
hensive consideration of function, according to the different
requirements of users, can deduce the corresponding
function, such as drying, food storage, small shops, and
raising small animals, to human body engineering, the
crowd again considering the manufacture, processing,
packing, transportation, hoisting, construction size, the size
of the regular doors and windows, furniture, and other
construction decoration factors, and finally determine the
plane size and module value required by the function.

4.1.2. Modular. )e concept of “modular design” was first
applied in the process of machine tool design, until the
1850s, where some countries in Europe and the United
States formally put forward the definition of “modular
design.” )e main characteristics of modular design are
serialization, combination, generalization, and standardi-
zation. )e broad sense of modularity refers to the com-
bination of various module parts to form different products
and meet different needs, which is consistent with the goal of
the assembly building.

Prefabricated houses design optimization to consider
the function, component, space, decoration, and other
factors; accordingly, the design of the object is different and
can be divided into modular adjusted functional modules
(bedroom, dining room, kitchen, toilet, etc.), composed of
the main structure of the building component module
(column, beam, wall, floor, stair), the adornment of the
facade module (parapet, roof ), and built-in module (in-
tegral bathroom, integral kitchen). )e combination of
these modules can simplify the scheme design to the
construction design, and the mutual substitution of
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modules can realize the diversified personalized expression
of residential houses.

4.1.3. Selection of the Structure. Some developed countries in
the United States, Japan, and Europe have gradually developed a
set of assembly-type small housing systems adapted to their
national conditions in long-term exploration. For example,
Japan is dominated bywood structure housing, theUnited States
is dominated by wood structure and light steel structure system,
and Germany is dominated by light steel structure system. In
general, light steel structure and wood structure have the ad-
vantages of high production efficiency, high degree of indus-
trialization, fast assembly speed, low transportation cost, high
room comfort, good earthquake resistance, relatively indepen-
dent structure, and interior decoration in the field of small
housing and occupy a leading advantage in a foreign assembled
small housing. )erefore, in the design optimization of pre-
fabricated residential houses, we can learn from the small res-
idential systemof developed countries in Europe andAmerica to
establish a set of assembly systems adapted to local conditions.

4.2.DesignOptimization IdeaofAssembledResidentialHouses
Based onBIMTechnology. )rough the relevant data modules
collected in the preliminary investigation, the functional
modules are combined on the basis of modularization, and the
spatial forms of residential houses are diversified and spliced. It
is hoped that through this design idea, the limited functional
modules can derive rich architectural forms and meet the
personalized needs of different users.

4.2.1. -e Early Stage of the Research. )rough data search,
household interview, and other forms, the family population
composition, economic income, living habits, and users’
demand of the construction area were counted. It is found
that the functional requirements of the residents in this area
include not only living space (living room, master bedroom,
secondary bedroom), auxiliary space (dining room, study,
kitchen, bathroom, living room, balcony), and trans-
portation space (porch, stairwell) but also additional space
(storage room, processing room, shops, garage). )ere is
little difference in users’ demand for living space, traffic
space, and auxiliary space in the area of the toilet, but there is
a certain difference in the area demand for dining room,
kitchen, living room, and additional space.

4.2.2. Modular Function Modules. By means of light steel
structure and comprehensive comparison of PC structure,
the average price is quite better, light steel structure is better
than the PC structure, and transportation advantages have
assembled the user mode transformation of life and future
family demand changes of architectural function and spatial
variability that put forward certain requirements, such as
two curtilage combined into one, the second partition of
large space, and function layout adjustment. Steel structure
and light filled wall have the advantage of flexibility and
being more easy to adapt to the rapid development of family
changes. )erefore, light steel structure is selected in this

design, and the common thickness of composite wall is
300mm and 150mm.

In order to facilitate assembly construction, the building
adopts a townhouse-like form, combining the two houses
and extracting the required functional modules, including
living space (master bedroom), auxiliary space (study, living
room, toilet, balcony), transportation space (stairwell), and
additional space (storage room). )e functional modules of
prefabricated dwellings are shown in Figure 5.

)rough the analysis, it is found that the bedroom,
kitchen, study, and balcony are the most economical to set in
3000mm, the functional modules of the kitchen, study, and
balcony are unified in 3900mm× 3000mm plane, and the
floor height is 3000mm. Each functional module is coor-
dinated and convenient for construction.

4.2.3. Combination of Function Modules. Common plane
combinations of functional modules are centralized,
courtyard, and series. Centralized combination refers to the
combination of each unit module of different sizes into a
relatively regular plane form, which is common in intensive
small residential design. Courtyard combination refers to the
combination of unit modules into a plane form similar to the
traditional courtyard form. Tandem combination refers to
the connection of various modules through narrow traffic
modules, shaped like fish bones.

Due to the limited area of the residential base, this design
adopts a centralized combination method. In the functional
module, the partition position on the third floor is reserved
to reserve enough variable space for the change of family
needs in the future.

)e overall structure of the module is shown in Figure 6.

4.2.4. Module to Replace. Module replacement can recom-
bine functions, spaces, parts, and components in accordance
with the same regulations and give full play to the combined
advantages of assembly building similar to “building blocks”,
from design to construction, from the plane to the facade to
achieve free combination, to meet the needs of users, to
achieve the diversity of house design, and to fully realize the
customization of the assembled folk houses.

4.2.5. Single Building Form Expansion. A module is
decomposed into two functional integration modules that
mirror each other, andmore possible architectural forms can
be quickly deduced through multidirection integration.
)eoretically speaking, the two modules can be connected in
series, parallel, superposition, dislocation, overlap, con-
nection, diagonal, intersection for vertical or horizontal
splicing combination, and the use of rotation and mirror
adjustment. In this case, after comprehensive consideration
of lighting, ventilation, traffic, and modeling, the combi-
nation of dislocation, parallel, diagonal, and flip is selected to
expand from a prototype to a variety of different forms of
architectural units, and the newly generated architectural
units can also be replaced by modules to achieve colorful
architectural personalized expression.
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4.3.ModuleModel In-DepthDesign and Preassembly. On the
basis of the above optimization design ideas, it is necessary to
split the continuous BIM model components into inde-
pendent prefabricated components that can be produced by
the factory and complete the reinforcement design of the
prefabricated components and the structural design of the
directly connected nodes of the prefabricated components.

)e use of BIM technology to deepen the design of pre-
fabricated not only can clearly convey the traditional rela-
tionship between 2D drawings but can also directly express the
component reinforcement of spatial relations, node structure,
and parameters of various modules and automatically generate
artifacts blanking sheet, work order, and mold specifications,
such as production form, implementation, and prefabricated
factory close synergy and docking.

After the component splitting principle is established
for the assembled residential structure model, BIM tech-
nology can be used to call Dynamo for visual programming,
split the cast-in-place components into parts, and then
combine each part to form components to complete the
structural splitting.

4.4. Collision Check. As the project is an assembly-type
residential building, holes should be accurately reserved for a
large number of components such as floor slab, beam, and
column. First of all, BIM technology should be used to
coordinate and blend all modules to check errors, leaks, and
defects, save time, and improve efficiency. Secondly, the site
installation of prefabricated components puts forward high
requirements for in-depth design. )erefore, the in-depth
BIM model is imported into Navisworks software for in-
telligent collision inspection of each node to avoid the
contradiction between design, component production, and
site construction. Finally, all module models are imported
into Navisworks software for further detection, so as to
completely solve the pipeline and civil engineering collision
and other problems.

4.5. Construction Process Simulation. In this study, the BIM
5D software of Glodon is used in the simulation of con-
struction progress. First, the project management software
Microsoft Project is used to make the construction schedule,
and then, it is imported into the BIM information model.
Time and resource dimensions are introduced into the 3D
model, and the 3D-BIM model is transformed into the 5D-
BIM model, as shown in Figure 7.

)e 5D-BIM model is used to simulate the whole
construction process and the allocation of various re-
sources and intuitively present the information of
schedule arrangement, construction technology, and
capital investment status. At the same time, the simulation
results can be used to compare the actual progress with the
planned progress, so as to repeatedly consider the ra-
tionality of the construction control method and con-
struction arrangement and the correctness of the working
procedure and timely optimization, to avoid the con-
struction schedule delay and cost increase caused by
careless consideration. )e use of 5D-BIM for con-
struction simulation can also assist the technical workers
of the construction unit to understand the assembly
composition and construction process of the whole pre-
fabricated building in detail, improve the actual operation
efficiency, and realize the dynamic management of the
construction schedule and cost by the management
personnel, so as to ensure the project on schedule.

To sum up, the design optimization of prefabricated
residential houses has been completed to meet the use re-
quirements of different users through module block and
module replacement. On this basis, the assembly holes of
external stairs and terraces are reserved outside the building,
so that the external space of the building can be effectively
utilized. Finally, the model structure of prefabricated resi-
dential houses is shown in Figure 8.

5. BIM Technology in the Design Optimization
of Prefabricated Residential Houses

)is section explains the selection of implementation mode,
accumulation of experience, and effectiveness.

Figure 5: Assembly-type folk house function module planning
thought diagram.

Partition space
on the third

floor

Standardized
module

Standardized
module

Figure 6: Modular structure composition of prefabricated resi-
dential houses.
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5.1. Selection of Implementation Mode. In terms of enter-
prises applying BIM technology in China, there are generally
two implementation modes: first, the parallel mode of the
design team and BIM team, that is, the professional design
team does not change, and another BIM team is set up to
build BIM building model; second, design and BIM inte-
gration model, that is, designers build BIM building model
by themselves. )e advantages of the first mode are easy to
promote, low risk, and good quality; the disadvantage is to
produce extra personnel costs. )e priority of the second
mode is to maximize the advantages of BIM technology and
ensure design efficiency. However, it has high requirements
on the quality of designers.

In view of the application of BIM technology in general
civil construction enterprises, a parallel mode can be
adopted in the initial stage of construction; that is, an in-
dependent BIM team can be set up in combination with
factors such as the difficulty of design and application, the
quality level of designers, and the risk of engineering. With
the mature application of BIM technology, it can be grad-
ually transformed into an integrated mode.

5.2. Accumulating Experience through Pilot. Compared with
the traditional two-dimensional CAD drawing design, there
are great changes in the design mode and design process of

the virtual model based on BIM technology. )erefore, BIM
technology should not be comprehensively applied in the
early stage but should accumulate experience in the pilot
project and then gradually promote. For the selection of pilot
projects, it is best to have completed or basically completed
construction projects, without the risk of delay, and at the
same time, it should cover all professions, ensure that all
kinds of engineering personnel can participate in BIM de-
sign, and dig out the person in charge of BIM technology
application, to lay a foundation for the subsequent pro-
motion. In the application of BIM technology in pilot
projects, common problems in the application process of
BIM technology should be summarized, and a preliminary
construction, management, and application standard system
should be established to provide effective opinion analysis
for the further promotion of BIM technology.

5.3. Building an Effective Guarantee Mechanism. At present,
the production process management of the AEC industry in
China is mostly based on two-dimensional drawings. With
the wide application of BIM technology, in order to ensure
the effectiveness of 3D design, it is urgent to solve the
problems of construction and 3D design archive and to build
an effective guarantee mechanism.

6. Conclusion

In order to optimize the design of prefabricated residential
houses, this study designed a design optimization method of
prefabricated residential houses based on BIM technology.
)e advantages and application forms of BIM technology are
improved and analyzed. Based on the optimization theory of
prefabricated residential houses, modular functional mod-
ules, the combination of functional modules, and module
replacement are designed to meet the user needs of pre-
fabricated residential houses, in order to provide theoretical
support for the development and application of pre-
fabricated residential houses.

In the future, we are planning to involve BIM in almost
all stages of buildings’ design to improve the processes of
collaboration and communication.
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