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In order to make up for the problems of low production e�ciency, high labor cost, serious environmental pollution, and low
degree of informatization of traditional tunnel construction method, an intelligent identi�cation building system of prefabricated
tunnel structure is proposed. Based on BIM Technology and integrating advanced concepts and technologies in the construction
industry andmanagement �eld, an intelligent construction system of prefabricated tunnel structure based on BIM is proposed, the
characteristics, functions, and values of each component are introduced, and the overall architecture of the system is established,
which can provide technical support for the whole life cycle construction, operation, and maintenance of prefabricated railway
tunnel. Only 68% of architectural designers know BIM Technology, while only 4% of designers really use or are using BIM
Technology to participate in prefabricated architectural design.  rough this research, the use frequency of BIM can be greatly
increased and work e�ciency can be improved. To meet the requirements of railway tunnel construction for intelligent con-
struction in the new era, the new technology and new ideas also lead the further scienti�c and technological innovation in tunnel
engineering to a certain extent, which meets the actual needs of the development of intelligent railway construction technology
and has a practical signi�cance of improving quality and e�ciency.

1. Introduction

At present, great progress has been made in the tunnel
construction in China, but railway tunnel construction is
prioritized along with construction technology as drilling
and blasting method, construction step sequence, support,
safety assurance, quality control, di�culty in quality control,
slow and low e�ciency shortcomings, degree of mechani-
zation, and informationization with the European and
American developed countries have a certain gap. BIM
Technology is based on the development of three-dimen-
sional digital technology. It integrates the engineering data
model information used in construction projects so as to
completely express all the information in engineering
projects. Using computer software to do the whole project
into a three-dimensional model, we can more intuitively
control the project construction management and project
operation and design and even analyze and simulate the
construction cycle to generate construction drawings and

quantities calculation tables.  erefore, BIM Technology is
also a process of managing, controlling, and collecting in-
formation [1].  erefore, various types of prefabricated base
structures and stability calculation methods are proposed,
design parameters are calculated and construction tech-
nology is developed, a theoretical analysis system for pre-
fabricated structures at the bottom of railway tunnels is
established, and intelligent assembly machinery and
equipment are developed. Prefabricated tunnel intelligent
identi�cation construction system represents a new tunnel
construction mode (Figure 1), and its railway engineering
practice under construction has been carried out.  e
characteristics of standardized, customized, and batch-fab-
ricated structure can more e�ectively connect the
manufacturing, construction, design, construction and op-
eration, and maintenance units in series. Compared with the
traditional tunnel construction method, it has natural ad-
vantages in informatization and mechanization. With the
rapid development of the economy and the rapid
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improvement of the urbanization level, the construction
industry plays an important role in the economy. However, as
one of the pillar industries of the economy, the construction
industry still has many disadvantages. +e traditional ex-
tensive construction mode is faced with the problems of low
production efficiency, high labor cost, serious environmental
pollution, and low degree of informatization, which brings
many problems to environmental protection. +e develop-
ment of prefabricated buildings is an effective way to promote
building industrialization and building informatization [2].
Prefabricated building is a building supported by informa-
tization and through standardized design, lean production,
and site assembly. Compared with traditional buildings, it has
the characteristics of design integration, coordination, dry
construction and refinement in design, construction, deco-
ration, acceptance, and management.

For more than the actual demand put forward based on
the lightweight BIM, the RFID technology and the depth of
the ERP system integration of prefabricated in the whole life
cycle of tunnel structure of intelligent building system meet
the railway tunnel construction in the new period to the
requirement of intelligent building, new technology, new
ideas, and, to a certain extent, further technological inno-
vation, leading the tunnel engineering. In line with the actual
demand for the development of intelligent railway con-
struction technology, it has the practical significance of
improving quality and efficiency.

2. Literature Review

Lin and others believed that the tunnel construction has
made great progress at present, but the railway tunnel
construction is mainly based on the drilling and blasting
construction technology, which has the disadvantages of

many construction steps, untimely support closure, difficult
safety assurance, difficult quality control, slow progress, and
low work efficiency, and the degree of mechanization and
informatization is slightly low [3]. Zhang et al. and others
said that compared with the existing technology, the pre-
fabricated tunnel structure has the advantages of a short
construction period, convenient construction, high quality,
environmental protection, and easy cost control. Its char-
acteristics of standardized design, industrialized production,
prefabricated construction, intelligent management, and
professional cooperation can meet the higher requirements
of railway tunnel construction [4]. Sun et al. and others said
that as a new tunnel structure, prefabricated prefabrication
has gradually attracted the attention of the engineering
community [5]. Cao et al. and others have proposed various
types of prefabricated base structures through a number of
scientific research, given stability calculation methods, de-
sign parameters, and construction technology, discussed the
applicable conditions and stability maintenance technology
of different types of prefabricated structures at the bottom of
tunnel, established the theoretical analysis system of pre-
fabricated structures at the bottom of the railway tunnel, and
developed intelligent assembly machinery and equipment
[6]. Liu et al. and others said that different from the tunnel
excavated by shield method or TBM method, the pre-
fabricated railway tunnel is a new structural system in which
the tunnel arch wall, underrail structure, and trench cover
plate are prefabricated and installed in blocks, and the key
joint components are reliably connected [7]. Tong et al. and
others believe that the development of new prefabricated
tunnel structure is a major reform of tunnel construction
mode. It is a new tunnel structure system through indus-
trialized prefabricated components, mechanized process
assembly, professional construction, and information
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Figure 1: Overview of prefabrication assembly.
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system management technology [8]. Yuan et al. and others
believe that this technology can effectively reduce process
cost and improve production efficiency and construction
safety [9]. According to the investigation of Zhaoping and
others, at present, the prefabricated construction technology
of railway tunnel has gradually carried out engineering
practice, but the existing production mode of prefabricated
PC components is relatively backward, and the information
management level of the whole industrial chain of pre-
fabricated construction is low [10]. Huang et al. and others
said that the existing research results have not been deeply
and systematically studied on the manufacturing, trans-
portation, assembly, monitoring, and detection of pre-
fabricated tunnel structure [11]. Fitzgerald et al. and others
believed that the whole life cycle of intelligent identification
and construction system architecture of prefabricated tunnel
structure based on BIM Technology to realize design,
construction, and assembly simulation and process progress
management and visual monitoring measurement can cover
the standardized prefabricated railway tunnel management,
production, and design modes of management, construc-
tion, design, and construction units and practice tunnel
intelligent construction to the greatest extent [12]. Kaplan
et al. believed that the integrated information management
platform of tunnel construction period based on lightweight
BIM can access all kinds of information collected by RFID
technology through system expansion, interface standard-
ized management, and entity definition and at the same time
integrate with ERP management system and display on the
same platform [13].

3. Method

3.1. Intelligent Construction Architecture of Prefabricated
Buildings Based on BIM. Prefabricated buildings refer to
buildings assembled on-site with factory-produced pre-
fabricated components. In terms of structural form, pre-
fabricated concrete structures, steel structures, and wood
structures can all be called prefabricated buildings, which are
important for industrialized buildings. Component: the
advantage of this kind of building is that the construction
speed is fast, and it is less restricted by climatic conditions,
which can save labor and improve the construction quality.
Prefabricated building is a complex industrial product,
which requires design standardization, production indus-
trialization, construction assembly, and electromechanical
decoration integration so as to drive the “five in one”
building of all participants in the whole life cycle of pre-
fabricated building with informatization. Smart construc-
tion is to realize interconnection and remote sharing of
materials, equipment, personnel, and other management
objects under construction with the help of the Internet of
things and BIM Technology, complete the information
management of the whole life cycle through information
mapping, digital construction, intelligent detection, and
other means, build an intelligent construction system of
prefabricated buildings based on BIM, make full use of
various information technologies and network technologies,
and gather the information in the whole life cycle of

prefabricated buildings on the same information platform.
In order to facilitate the project participants to timely un-
derstand and share project-related information through the
information platform during the whole life cycle of as-
sembled buildings, so as to realize the timely flow of project
information and project decision-making [14]. In order to
realize the information management of design, production,
and assembly of prefabricated building components, we
need a unified coordination platform based on BIM to in-
tegrate project-related information and give full play to the
advantages of prefabricated building industrialization. Fig-
ure 2 shows a BIM-based prefabricated building intelligent
building system.

+e intelligent construction system of the prefabricated
building based on BIM includes an information acquisition
layer, network layer, data center layer, and service layer. +e
information collection layer is the basis of the intelligent
construction system, which mainly obtains the massive
information generated in the whole life cycle of the pre-
fabricated building and provides support for the timely
collection of data through infinite RF technology, UAV, and
three-dimensional laser scanning technology. +is equip-
ment can obtain timely information such as the production
status, product quality, and progress of prefabricated
components in time [15]. +e timely acquisition of this
information gives the project a more transparent perception
and is the “cornerstone” to assist the intelligent construction
of prefabricated buildings.+e network layer is equivalent to
the “nerve” of human beings. +e collected information is
transmitted in time through a wired network and wireless
network. +e purpose of existence is to interconnect people
and things. +e data center layer is a massive database that
contains all kinds of structured and unstructured data, such
as architectural geometry, nongeometric data, text docu-
ment data, progress, cost, and quality. +e service layer
serves all participants in the whole life cycle of the building.
Each participant of the project can extract the data needed by
the party through the data center layer and complete the
personalized and targeted work of the party through the PC
or mobile terminal so as to realize the collaborative work and
information transmission of all participants of the project
[16]. From the design of prefabricated components to the
assembly of the whole building, the prefabricated building
needs to go through three stages: design, production, and
assembly. +rough intelligent construction technology, the
information in the whole life cycle of the prefabricated
building can be quickly obtained, and the participants of the
project work together. +e difference between prefabricated
architecture and traditional architecture is reflected in each
stage of architecture, and its core connotation is shown in
Table 1. “Four sections and one environmental protection” is
shown in Figure 3.

+e characteristics of prefabricated buildings are as
follows.

3.1.1. Green Building. Green building refers to the realiza-
tion of “four sections and one environmental protection”
(energy saving, land saving, water saving, material saving,
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and environmental protection) to the maximum extent in
the whole life cycle of the building, providing people with a
healthy and comfortable living environment and making
good use of space to achieve harmonious coexistence with
nature [17]. In the context of green environmental pro-
tection and the transformation and upgrading of the

construction industry, the advantages of prefabricated
buildings are reflected. Prefabricated buildings are assem-
bled through standardized design, factory processing,
transportation of prefabricated components to the con-
struction site, and reliable connections. Compared with the
traditional cast-in-place technique, the prefabricated com-
ponents are prefabricated in the factory and assembled on-
site.+is greatly reduces the workload of concrete pouring at
the construction site, reduces environmental pollution, and
saves construction time.+erefore, the construction method
of prefabricated buildings helps to achieve “four sections and
one environmental protection” [18].

3.1.2. Change of Management Mode. +e preliminary design
stage of components is to estimate the shape, scale, and
weight of prefabricated components on the basis of building,
structural design, and electromechanical equipment, jointly
with the component production enterprise, combined with
the production process of prefabricated components, as well
as the hoisting capacity, road transportation, and other
conditions of the construction unit, and fully coordinate
with the construction, structure, electrical, and other dis-
ciplines. On the basis of preliminary design, the structure
discipline determines the size, quality, and other spatial
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Figure 2: Intelligent construction system of the prefabricated building based on BIM.

Table 1: Core connotation of prefabricated buildings.

Content Traditional construction method Fabricated construction method

Design phase Disconnection between design, production, and
construction Integrated and information-based collaborative design
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Figure 3: “Four sections and one environmental protection” of
prefabricated buildings.
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geometric and physical information of prefabricated com-
ponents, and the electromechanical equipment discipline
determines the embedded position of pipelines. +e detailed
design shall be carried out before the fabrication of com-
ponents, which shall meet the manufacturing capacity of the
factory, the technical, and safety requirements for the
overlapping of components in the construction link, de-
termine the accurate positions of embedded parts, embed-
ded objects, and reserved grooves, complete the checking
calculation of building structure design, and finally complete
the plane, elevation, reinforcement, installation, and detailed
structural drawings of prefabricated components. +e de-
sign drawings shall be submitted to the production unit for
production. Finally, it is assembled by the construction unit
[10]. At present, the traditional project management mode is
used in the prefabricated building construction project. +e
design unit selects the appropriate structural system
according to the building function needs and project en-
vironmental conditions of the construction unit, and the
production unit produces according to the drawings and
hands it over to the construction unit for construction.
Although this project management mode is relatively ma-
ture, it still faces difficulties in coordination, long drawing
modification cycle, and difficult problems for all project
participants to communicate. At present, China advocates
the development of prefabricated buildings in the direction
of integration (architecture, structure, and electromechan-
ical integration; design, processing, and assembly integra-
tion; technology, management, and market integration).
+rough the management mode of EPC (design, procure-
ment, and construction), the whole process management is
carried out by one enterprise from the design stage, pro-
duction stage, and construction assembly stage of pre-
fabricated buildings. +is management mode has the
advantages of promoting the effective integration of in-
dustrial chain, improving the bidding level and ensuring the
construction period.

3.1.3. Reform of Architectural Form. With the development
of the integration of prefabricated buildings, the production
and construction links are fully considered in the design
stage, and the decoration is advanced to the design stage.
Due to people’s higher requirements for the living envi-
ronment, there are also great changes in construction. In the
design stage, the different needs of users are taken into
account, such as home decoration style and parts, so as to
create a good home environment. +e kitchen, furniture,
doors and windows, and other parts are produced in the
factory quickly and with quality and quantity through the
industrialized assembly line.+en the parts and components
are transported to the construction site and assembled by dry
connection method. Due to the integrated design of ar-
chitecture, structure, electromechanical, and decoration, it is
convenient to set holes and embedded parts and determine
the position of parts in advance so as to avoid secondary
drilling during construction, which can not only ensure the
safety and stability of building structure but also reduce the
generation of construction waste [19].

3.2. Application of BIM-Based Prefabricated Building Intel-
ligent Construction in Component Production Process. +e
production process of prefabricated components relies on
BIM Technology and Internet of things technology to dy-
namically track the key nodes and processes of prefabricated
components and timely update the production status and
expansion information of prefabricated components so as to
enable themanagers of prefabricated component production
units to timely understand the production status of pre-
fabricated components and better arrange the urgent work
[4]. From production to assembly, prefabricated building
components go through three links: production, trans-
portation, and assembly, mainly involving the production
unit, transportation unit, and construction unit. +e timely
update and circulation of information are very important for
all participants of the project. For example, taking pre-
fabricated concrete components as an example, the pro-
duction tracking nodes can be set according to the
production process of the enterprise, as shown in Figure 4.

+e nodes of the transportation phase are prefabricated
component loading, prefabricated component ready for
transportation, transportation in progress, and arrival at the
destination. Based on information technology and equip-
ment, production personnel and drivers update and upload
the current status of production and transportation of
prefabricated components to the information platform.
+rough the timely flow of information, all participants of
the project can timely understand the current status of
prefabricated components so that subsequent participants
can timely formulate, modify, and implement plans. +ere
are three processes for the positioning, tracking, and ap-
plication of components in the production stage by
BIM+ Internet of things technology. +e tracking man-
agement of all links is realized in the production preparation
stage, prefabricated component production stage, and
prefabricated component transportation stage [20]. +e
emergence of information technology improves the slow
information flow of prefabricated buildings in all links.
+rough information technology, timely update the pro-
duction and logistics information of prefabricated compo-
nents, convert the point-to-point information
communication mode into a systematic and centralized
communication mode, and upgrade the paper office to a
digital and electronic office mode. +rough BIM Technol-
ogy, Internet of +ings technology, and GPS positioning
system, the production, transportation, and delivery of
prefabricated components can be tracked and positioned.
All participants of the project can update, query, and locate
the production and transportation of prefabricated com-
ponents through the information communication platform.
All participants of the project arrange their work with ac-
curate and timely information, as shown in Figure 5.

3.2.1. Preparation Stage before Component Production.
Compared with other processing methods, the mold pro-
duction of prefabricated components has high precision and
high consistency. To a certain extent, the quality of the mold
directly affects the production quality of prefabricated
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components. Due to the complex and diversified shapes of
prefabricated components, especially the opening of
grouting sleeve and exposed reinforcement, the production
of mold needs to comprehensively consider factors such as
cost, service times, quality, and production efficiency. +e
three-dimensional information model provided by BIM
Technology provides the detailed information required by
production components for production units and liberates
designers from complex spatial imagination through the
advantages of three-dimensional visualization and param-
eterization of BIM Technology [21]. BIM model is known as
a parametric model. +erefore, while modeling, various
components are given parameter information such as 3D
spatial relationship, model, and material during 3D mod-
eling. After repeated verification, verification, and modifi-
cation, the established model can export the details
according to the fields such as material, location, manu-
facturer, and material use. +e material and equipment data
derived from this have high reliability. +e production unit
quickly carries out production disclosure, material prepa-
ration, and formulation of production schedule through
information model, drawings and detailed list, and bill of

materials. Refine the daily output of components, produc-
tion personnel arrangement, reinforcement and concrete
consumption, material mobilization arrangement, and mold
consumption according to the production schedule and the
overall project schedule [22].

3.2.2. Production of Prefabricated Components. Before the
mobilization and unloading of raw materials required for
prefabricated components, the material procurement de-
partment of the production unit shall notify the quality
management department of the unit to inspect the quality of
new materials. +e quality management department shall
timely inspect relevant raw materials by batch or number,
prepare quality inspection reports, and upload them to the
information management platform. Unqualified products
shall not be put into production to achieve prior quality
control. +rough the factory information management
platform, the component information is converted into a
format that can be recognized by machinery and equipment,
and the component production information is interpreted,
which enters the production link of prefabricated
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components [23].+rough the control program, complete the
formwork production, realize the automatic cutting and
bending of reinforcement, complete a series of production
processes such as reinforcement binding and embedded parts
installation, concrete pouring and vibration, demoulding,
surface cleaning, and storage. Automatic production is
convenient for lean and digital manufacturing and reduces
labor cost, error rate, and accuracy. In the whole production
process, there will always be real-time monitoring by the
factory information automation monitoring system. In case
of abnormal conditions such as production failure, it can be
reflected to the factory managers in time, and the managers
can quickly make corresponding measures. In the process of
component production, BIM and radiofrequency technology
are used to enhance the identification of components. +e
three-dimensional model corresponds to the component
entity one by one. +e production personnel of the pro-
duction unit changes the production status of prefabricated
components through the mobile terminal according to the
production status of prefabricated components, including
production tracking personnel, component production
links, component types, tracking time, consumed man
hours, and location of prefabricated components. +e
production status of prefabricated components is changed
through the mobile terminal, including production
tracking personnel, component production link, compo-
nent type, tracking time, person-hours consumed, and the
location of prefabricated components. At this time, the
prefabricated component information will be updated in
time in the collaboration platform, and the project par-
ticipants can track the key production process links of
prefabricated components through the information plat-
form [24]. After the component is demoulded, the three-
dimensional laser scanning technology is used to obtain the
point cloud data, compare the point cloud data with the
three-dimensional model, and determine the quality grade
of the prefabricated component. Explain the quality situ-
ation through the mobile terminal; the collaborative
platform gives treatment opinions on the fed-back quality
information and the person in charge of the treatment. After
the production management personnel take measures such as
abandonment and repair through the collaborative platform,
they timely feed back the status information of prefabricated
components through information means and conduct quality
inspection again until the quality is qualified. In this way, a
closed loop of quality control of prematerial quality inspec-
tion, in-process quality inspection, and postquality inspection
is formed to achieve lean production management [25].

3.2.3. Component Transportation Stage. Before the pre-
fabricated components leave the factory, the quality manage-
ment department of the production unit shall recheck the
product quality of the prefabricated components to be trans-
ported according to the process and quality inspection stan-
dards. +e manufacturer defines the products with qualified
component quality as qualified. +e supervision unit issues
quality certificates for prefabricated components. Products that
do not meet the quality standards can be handled according to

the corresponding standards.+e quality inspectors update the
quality information of prefabricated components through the
reader or mobile terminal, take photos, and upload them to the
information collaboration platform for electronic quality cer-
tificates. To ensure the quality of prefabricated component
products [11], the construction unit shall negotiate with the
production unit to determine the production and transportation
plan of prefabricated components according to the construction
schedule. +e production management personnel query locates
the components to be transported through the handheld reader
or mobile terminal, records the current information of the
prefabricated components, such as the name of the driver
transporting the components, the driver’s contact information,
the license plate of the transport vehicle, the delivery time, the
person in charge of the delivery of the prefabricated compo-
nents, and the purpose of the components, and uploads this
information to the information platform to update the status of
prefabricated components and expand relevant information.

3.3. Target Tracking. At present, the motion target tracking
algorithm +e production staff of the production unit
according to the production status of the prefabricated com-
ponents. is mainly Kalman filter-based, optical flow-based,
mean drift-based, and particle filter-based. Kalman filter is an
optimal linear recursive filtering method based on the mini-
mum mean-variance prediction; for a linear system, the Kal-
man filter is the optimal solution to the tracking problem.

+e Kalman filter assumes that the system is linear, that
is, the input signal and system noise and observation noise
are linear, when the equation of state and observation
equation can be expressed as follows:

xk � Ak,k−1 · xk−1 + ξk−1,

zk � Hk · xk + ηk,
(1)

where xk−1 and xk are state vectors of k − 1 moment and K,
respectively, Ak(k−1) and Hk are known system matrix and
measurement matrix, ξk−1 and ηk are statistically indepen-
dent Gaussian white noises with mean zero and variance
Qk−1 and Rk, respectively. Here, Ak(k−1), Hk, and the noise
parameters Qk−1 and Rk can be time-varying.

Kalman filter generally includes two steps: one is time
update (prediction); the second is to measure the updated
(modified) state vector prediction equation:

xk,k−1 � Ak,k−1 · xk−1. (2)

Error covariance prediction equation:

Pk,k−1 � Ak,k−1 · Pk−1 · A
T
k,k−1 + Qk−1. (3)

+e Kalman filter gain:

Kk � Pk,k−1 · H
T
k · Hk · Pk,k− 1 · H

T
k + Rk 

− 1
. (4)

Correct the state vector:

xk � xk,k−1 + Kk · zk − Hk · xk,k−1 . (5)

Correction error covariance matrix:
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Pk � Pk,k−1 − Kk · Hk · Pk,k−1. (6)

+e image acquisition results show high complexity and
we decided to apply the Laplace operator to perform the edge
detection task. Set the operator in the form of a second
derivative, and calculate the pixels presented by the image
data points (x, y), as shown in

A
2
f(x, y) �

α2f
αx

2 +
α2f
αy

2 . (7)

In the formula, α represents the key calculation
coefficient.

+e image pixels that can obtain the image data point
direction using the above formula can be made as follows:

fii xi, y(  � fi f Xi, y( (  − fi f X − 1i, y( ( . (8)

According to the above formula, the image pixel ap-
pearance in the axis direction can be made as follows:

fjj xi, y(  � fj f Xi, y( (  − fj f X − 1i, y( ( . (9)

+e formula above is used to marginalize the key images
in the original image. Because the above calculation process
shows high sensitivity to noise, the above operations need to
be performed after the smooth processing of the original
image.

4. Results and Analysis

In the process of prefabricated building construction, due
to the lack of experience in prefabricated building con-
struction, the project manager lacks control ability and
cannot accurately arrange the construction schedule
according to the labor volume and workload. +rough the
application of BIM virtual construction technology, project

managers can intuitively understand the construction
progress with the help of an intuitive three-dimensional
visualization effect, provide effective support for the
preparation of the construction schedule, and carry out
virtual construction of the whole project. According to the
virtual construction, the construction schedule can be
inspected, such as space inspection, time inspection, labor
inspection, and workload inspection, and the construction
schedule can be optimized according to the inspection
results. BIM Technology has a powerful integration func-
tion, but data acquisition is not the advantage of BIM
Technology. Combined with the application of Internet of
things technologies such as QR code and infinite RF
technology, it can quickly collect the actual completion of
the construction site and realize the real-time progress
management of prefabricated buildings by associating with
the BIM model, as shown in Figure 6.

In project management, construction quality management
is an important part of project management. +e quality of
construction directly affects the overall quality of prefabricated
buildings. Before the construction of prefabricated buildings,
the construction organization design and special construction
scheme shall be formulated, and the corresponding con-
struction scheme shall be formulated for the installation and
construction at the nodes. +e feasibility of the construction
scheme shall be judged in advance through the virtual con-
struction of collision inspection. Check the assembly difficulties
and key points that may exist at present or in the next stage
through three-dimensional visualization, find out the links that
may affect the construction quality in the assembly process in
advance, determine the key points of quality control, then
supplement the construction organization design, special
construction scheme, and quality control points, and select the
optimal construction scheme after many construction simu-
lations. +is can ensure the feasibility and optimality of the

BIM model WBS work task
decomposition

Virtual
construction

Check

Construction progress plan Actual construction progress

Progress analysis and control

Work out the
construction

schedule.

Real-time monitoring

Contrast

Pass

Negate

Figure 6: Construction schedule management.
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construction scheme, facilitate the construction disclosure, and
control the construction quality in advance. +e quality of
assembly and the progress of assembly affect each other. After
the construction scheme is determined, the 3D model of
prefabricated components and the time schedule can be cor-
related to form a 4D informationmodel. Virtual construction is
carried out through BIM Technology to dynamically display
the state of components in time and space. +rough collision
detection, it can be found whether there will be spatial and
temporal conflicts on the same working face. At the same time,
view the possible quality control difficulties and key points in
the construction scheme from a three-dimensional and global
perspective, and output the key and difficult assembly in the
form of animation, which is conducive to the construction
technical disclosure. Before assembly, the placement position
and control height of prefabricated components shall be de-
termined by setting out robot ormeasurement and positioning.
+e on-site construction management personnel check the
quality control difficulties and key points of prefabricated
components through the mobile terminal, determine the
flatness of prefabricated components by manual or three-di-
mensional laser scanning, and check whether there are quality
problems such as missing corners of prefabricated compo-
nents. If quality problems are found, take photos with the
mobile terminal equipment and upload them to the back-
ground database with text records. +e relevant person in
charge of background management will receive the informa-
tion notice and take corrective measures in time. After the
hoisting is completed, the on-site management personnel
modify the status information of prefabricated components
through the mobile terminal equipment. At this time, the
information of current prefabricated components in the
background database changes from ready for hoisting to
completion of hoisting, and the informationwill be transmitted
to the relevant quality inspection personnel. +e relevant re-
sponsible person will check the flatness and inclination of the
prefabricated components through three-dimensional laser
scanning or manual measurement to ensure the assembly
quality of the prefabricated components and modify the status
information of the prefabricated components through the
mobile terminal or RFID reader. If there is a quality problem,
the relevant responsible person shall take corrective measures
in time and upload the rectification to the background data-
base. +e quality inspector shall check again to form a closed
quality control loop, as shown in Figure 7.

5. Conclusion

In view of the above actual needs, a full life cycle intelligent
construction system of prefabricated tunnel structure based
on BIM is proposed to meet the requirements of railway
tunnel construction for intelligent construction in the new
era. New technologies and new ideas also lead the further
scientific and technological innovation of tunnel engineer-
ing to a certain extent, meet the actual needs of the de-
velopment of intelligent railway construction technology,
and have the practical significance of improving quality and
efficiency. Comb the relevant theoretical basis of pre-
fabricated building, BIM Technology, and intelligent con-
struction, and introduce the emergence and development of
the prefabricated building.+ere are problems such as safety
and structural stability in the process of emergence and
development of the prefabricated building. +e rapid de-
velopment of information technology provides a good so-
lution for the prefabricated building to move towards
intelligence. BIM Technology can eliminate 40% of budget
changes, save 80% of budget preparation time, save 3% of the
cost and 7% of project time, and reduce building energy
consumption by 30%, which plays a very important role in
green building and lean manufacturing of prefabricated
buildings. +erefore, based on BIM Technology, this article
innovatively researches new design methods and con-
struction technologies of prefabricated structures so as to
realize the high-efficiency construction of prefabricated
structures and the full life cycle management of information.
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