
Insights in Computer,  
Signals and Systems 

 
 

 

 
Ins. Comput. Signal Syst., Vol. 1 No. 1 (2024) https://soapubs.com/index.php/ICSS 

Article 

Research on Construction Digital Management System Based 
on Digital Twin 
Zhijie Zhu 1,*, Xiangyang Jiang 1, Yikui Ma 1, Hanghang Fu 1, Ran Wang 1 

1 China Construction Third Bureau First Engineering Co., Ltd, Wuhan, China 
* Correspondence: Zhijie Zhu, China Construction Third Bureau First Engineering Co., Ltd, Wuhan, China 

Abstract: In the context of transformation and upgrading of the construction industry, traditional 
project construction management is still a complex "man-machine-environment" system engineer-
ing. The emerging digital twin technology provides new methods and technical means to realize 
the digitalization of construction. In order to solve the problems of redundant information of tradi-
tional construction management elements and low management efficiency, a digital model of con-
struction management for physical space and non-physical space in the whole construction process 
is constructed, and an intelligent management platform for data collection and transmission of all 
elements of construction management is established. A process-oriented digital construction man-
agement system is proposed to realize the digital control of the construction management process. 
The study shows that by establishing an integrated management platform and collecting various 
building information elements in the whole construction process, the organic integration of con-
struction management and digital twins can be realized, and the construction process management 
capabilities and management efficiency can be improved. 
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1. Introduction 
At present, the world is experiencing a wave of digitalization represented by the In-

ternet of Things, big data, and artificial intelligence [1]. At the same time, digital twin 
technology has emerged [2-6]. With the rapid development of modern information tech-
nology, the construction industry has also entered the era of informatization and digitali-
zation, promoting the digital transformation of building design, construction, manage-
ment, and operation and maintenance [7-8]. Around the world, the problem of digital 
transformation and upgrading of project management in the field of construction man-
agement needs to be solved urgently. At present, traditional construction management 
methods have problems such as difficulty in data sharing, large workload of system inte-
gration, complex construction procedures, fragmented management information, and 
cumbersome management processes [9]. In particular, the new requirements of project 
management are not compatible with the current project management system, which af-
fects the normal construction management of buildings [10]. At the same time, with the 
continuous updating of personnel, machinery, materials, laws, and environmental infor-
mation, the amount of data increases, further increasing the difficulty of construction 
management. Therefore, informatization of various elements of construction management 
can improve the level of management refinement and digitalization. 

In recent years, new digital technologies represented by artificial intelligence, digital 
twins, the Internet of Things, and blockchain have gradually been applied in various en-
gineering fields and in the construction management process at different stages [11]. In 
the field of construction engineering, a digital twin model of building operation and 
maintenance is established, and a visualization platform for building energy consumption 
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monitoring is built; in infrastructure engineering, a digital twin model of bridges is estab-
lished to evaluate and monitor the damage and safety level of prestressed concrete bridges 
in real time, and to carry out corresponding maintenance work [12]. In addition, there are 
also studies that attempt to build a digital twin model for engineering projects in the con-
struction stage to support management decisions. For example, by building a digital twin 
model, information such as silo type, filling material, and location can be tracked and de-
tected to optimize the material supply process [13]. 

At the same time, many scholars at home and abroad have introduced digital twin 
technology in the process of construction management research, and simultaneously im-
proved the digital level of management [14]. Yang Qiliang et al. [15] proposed an exten-
sion method based on digital twin technology to build an efficient dynamic control and 
augmented reality human-computer interaction system for building operation and 
maintenance, but the required data volume is too large and the dynamic feedback process 
is complicated. Kim et al. [16] proposed a BIM-driven building element and facility work 
information management method to improve the efficiency of multi-information data ex-
traction, but its information collection elements are different from the actual situation. Xie 
Linlin et al. [17] built an intelligent scheduling management platform for prefabricated 
building projects based on BIM+digital twin technology by integrating the Internet of 
Things, big data and artificial intelligence algorithms, simplifying the management pro-
cess, but the platform construction system is relatively complex. Han Dongchen et al. [18] 
found that the problem of non -interaction between building "information physics" is due 
to the lack of built information reflecting the physical entity of the building in the existing 
BIM system, and pointed out the importance of digital twin building theory that includes 
design and construction information, but did not point out the specific implementation 
method of the construction digital management process. 

The above-mentioned scholars' research on construction management driven by dig-
ital twin technology mainly focuses on the application of BIM technology in various stages 
of the project, or the management process of specific scheduling platforms. However, few 
scholars have conducted systematic research on the overall construction management the-
oretical system of engineering projects, including order procurement - design analysis - 
production and processing - construction and commissioning - later operation and 
maintenance. 

In summary, it is necessary to build a systematic digital management system for the 
entire construction process of the project to achieve online perception, real-time analysis 
and intelligent control of various construction management elements during the construc-
tion process. To this end, this paper analyzes the integration mechanism and management 
architecture system of the current digital twin technology in the construction management 
process, and proposes a construction management implementation method for digital 
twins, in order to provide a theoretical reference for the management and application of 
digital twin technology in the entire process of engineering projects. 

2. Exploration of Digital Construction Management 
2.1. Building Information Model 

At present, many traditional and building information model-based engineering pro-
jects are committed to achieving visual management, and BIM has gradually replaced tra-
ditional visual management tools [19]. Although BIM aims to improve construction 
productivity, efficiency and quality through various procedures, in the actual project 
management process, design, construction and management work are still mainly carried 
out in an office environment [20]. In addition, BIM research is mainly focused on the de-
sign stage, and BIM integrated management applications during construction are rela-
tively rare, failing to give full play to its value in construction management [21]. Therefore, 
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in the industrial 4.0 stage of rapid development of building intelligence and low carboni-
zation, it is very necessary to effectively use information technology based on BIM to par-
ticipate in the entire construction project management cycle. 

2.2. Digital Twin Construction 
The concept of digital twin (DT) was proposed by Grives at the University of Michi-

gan in 2011. It uses information such as physical models, sensor data, and operation his-
tory to complete mapping in virtual space through multi-physical quantity, multi-scale, 
and multi-probability simulation to reflect the entire life cycle of the entity, focusing 
mainly on data and models [22]. In 2017, Tao Fei et al. expanded the traditional three-
dimensional model, added two dimensions of twin data and services, and proposed a 
five-dimensional model of digital twins [23]. The specific model components are shown 
in Figure 1, and the mathematical expression of the five-dimensional model of digital 
twins is shown in Equation (1). 

( , , , , )TM E E S D ND P V D T C= ( 1) 
In the formula: D TM is the five-dimensional model of digital twins; PE represents 

physical entity, VE represents virtual entity, D S represents data service, TD represents 
twin data, and CN represents the connection between components. 

  
Figure 1. Five-dimensional model of digital twin. 

Digital Twin Construction (DTC) is a new service based on digital twin technology, 
which uses management tools such as BIM, GIS, Internet of Things and intelligent algo-
rithms to visualize construction information in the virtual world. Among them, BIM tech-
nology is used to build digital models of real physical entities, and uses Internet technol-
ogy and various computer-aided software to achieve integrated management and control 
of architectural drawing planning, building component design, construction project con-
struction and building digitalization. 

Using the BIM model formed in the planning stage as the basic digital model support, 
the physical world of each link of building construction is integrated with the twin world 
to realize the digital twin of the entire life cycle of building construction. This method can 
improve the management efficiency and quality of the construction industry and promote 
sustainable development [24]. Digital twin construction is the specific application of dig-
ital twin technology in the construction field, and it is also an important trend in the cur-
rent digital transformation and future development of the construction industry [25]. 

Digital twin construction (DTC) includes four basic model series [26]: physical model, 
logical model, component model and data model, forming a multi-model system with 
physical model as the core. Taking the construction process of building components as an 
example, first, digital twin construction collects physical model data, performs physical 
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modeling and establishes data model, and then uses the data model for online simulation 
to generate a building component simulation model. Secondly, a corresponding logical 
model is constructed based on the physical model, and the parameters of the component 
model are connected with the keywords of the logical model through offline simulation. 
Finally, predictive simulation is performed based on the logical model fed back by the 
component physical model, and the real-time simulation data is converted into a data 
model for storage. Digital twin construction combines the basic model with the three ele-
ments of building robots, building equipment and building environment in the digital 
twin building to form a digital twin construction concept model as shown in Figure 2. 

  
Figure 2. Conceptual model of digital twin construction. 

2.3. Integration of Construction Management and Digital Twins 
Digital construction management is driven by information technology and mainly 

uses the digital production of building components, mold machinery and other equip-
ment as a means to optimize the entire production cycle of construction projects and 
achieve high-efficiency, high-quality, low-consumption and low-emission engineering 
construction goals. 

In terms of digital twins, building management is mainly reflected in two levels: 
physical twins and digital twins, covering both physical and information spaces. At pre-
sent, BIM is mainly used as the main information carrier, with data collected from com-
ponent production to construction as the link, combined with the information of physical 
elements of construction management, to establish an integrated management model to 
achieve the organic integration of construction management and digital twins. At the 
same time, through data collection and precise analysis of physical entity elements, driven 
by the data information of digital twins, using its unique model interaction and iterative 
update module, through platform data interaction and model application correction, it is 
finally applied to element identification and data collection of construction management 
[27]. Based on its components, the schematic diagram of the integration mechanism of 
digital twins and construction management is shown in Figure 3 [28]. 
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Figure 3. Integration mechanism of digital twin and construction management. 

3. Construction Digital Framework Based on Digital Twin 
3.1. Construction Management Digital Architecture 

Through the above analysis of the digital integration mechanism of digital twin con-
struction management, based on the self-construction of the digital architecture of "one 
platform, three main lines, four major sections, and N scenarios", the actual needs of the 
physical space are analyzed. At the same time, relying on the various types of construction 
information support of the project in the model library and database, as well as the pow-
erful data processing capabilities of the information layer, digital decision-making and 
functional regulation of operation and maintenance management are carried out. With 
the platform as the center, management data, intelligent models, and BIM technology as 
the driving main line, a digital architecture for construction management in terms of in-
telligent production, intelligent construction, intelligent operation and maintenance, and 
intelligent management is established, and it is applied to construction production sce-
narios such as cast-in-place concrete or prefabricated component assembly, electrome-
chanical installation, and steel structure, as shown in Figure 4. 

  
Figure 4. Construction management digital architecture. 
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3.2. Establishment of Process-Oriented Construction Digital Model 
To achieve the synergy of various parts of digital construction management, it is nec-

essary to establish a digital twin construction management model based on the digital 
construction management framework. As a specific supplement to the construction man-
agement framework, this model provides theoretical methodological support for the dig-
itization of each module. Driven by digital twin information technology, the components 
of systematic construction management can be divided. In the process of building con-
struction, according to the main production factors, project construction information can 
be divided into three categories: building, personnel and environment. The mathematical 
expression of construction management information is shown in formula (2). 

𝐼𝐼𝐶𝐶𝐶𝐶 = (𝐵𝐵,𝑃𝑃,𝐸𝐸)      (2) 
In the formula, ICM stands for construction management information; B stands for 

building elements, P stands for personnel elements, and E stands for environmental ele-
ments. 

Among them, digital twin construction management information covers information 
on building materials, structures, components, electromechanical equipment, energy con-
sumption, etc. Personnel information mainly includes personnel quantity monitoring, 
density distribution, and real-time positioning in the building. Environmental infor-
mation mainly covers the temperature, humidity, wind speed, and light intensity of the 
working surface. By classifying and summarizing various types of information in the con-
struction management process, a construction management system can be established and 
construction data analysis can be performed, thereby forming a classification framework 
for digital twin construction management information, as shown in Figure 5. 

  
Figure 5. Collection of digital twin construction management information elements. 

The process-oriented digital construction model can be divided into five modules: 
physical space, virtual space, twin data processing layer, functional application layer and 
the connection of their components. In the physical space module, data of physical entity 
elements such as buildings, personnel and environment are collected and transmitted to 
the information network module for classification and processing. In the virtual space 
module, a logical model is established based on the conversion concept of "physical-be-
havior-virtual" to achieve mutual feedback between virtual space and physical space. The 
twin data processing layer is responsible for the integration, preprocessing, mining and 
application of operation and maintenance data to promote the operation of the twin. In 
the functional application layer, the construction management process is presented 
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through visualization, and the dynamic update characteristics of construction manage-
ment information are used to guide the application layer to execute algorithms for deci-
sion-making. Finally, a process-oriented digital construction management model is 
formed, and its mathematical expression is shown in formula (3). 

𝐷𝐷𝐶𝐶𝐶𝐶 = (𝑃𝑃𝑆𝑆,𝑉𝑉𝑆𝑆,𝐷𝐷𝑃𝑃𝑃𝑃,𝐹𝐹𝐴𝐴𝑃𝑃,𝐶𝐶𝑁𝑁)      (3) 
In the formula: DCM is the digital model of construction management for construc-

tion management; PS is the physical space; VS is the virtual space; DPL is the twin data 
processing layer; FAL is the functional application layer; CN is the connection between the 
components. 

4. Implementation Methods of Construction Management Based on Digital Twins 
4.1. Collection and Transmission of All-Factor Information During the Construction Process 

The main focus of the digital twin implementation method for the construction pro-
cess is to build an intelligent construction management platform to integrate and manage 
the digital twin system in the construction process. Current projects generally have prob-
lems such as low "physical-behavior-virtual" interactivity and difficulty in collecting ac-
tual data. To address these challenges, we use BIM models from design, deepening, pro-
duction, and construction, combined with building material information such as size, ma-
terial, and performance, to apply or develop relevant professional software. Through the 
design, production, and construction management systems, the data required to build 
digital twins is comprehensively collected to make up for the problems of insufficient data 
collection and poor interactivity of digital twin physical entities in construction manage-
ment. The independently developed digital twin construction intelligent management 
platform has the architecture shown in Figure 6. 

  
Figure 6. Construction intelligent management platform based on digital twin technology. 

The construction intelligent management platform based on digital twins has the fol-
lowing functions: converting physical entity models into virtual information models, and 
using intelligent simulation modules based on digital twins to participate in the entire 
process from building component production to building operation management. The 
platform can provide real-time feedback and correction of data and behavior information 
during the construction process, effectively guiding the planning, construction and oper-
ation of physical buildings. Through the digital twin visualization modeling tool, an intu-
itive human-computer interaction interface is developed to facilitate project management 
technicians to fully understand the construction process of the project. 
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In the entire construction management operation process, element identification and 
data collection are key steps in digital management. Through model application and cor-
rection, the various elements in the construction management digital operation system are 
integrated, the platform and data interaction is realized, and the integration of digital 
twins and construction management is promoted [29]. 

In the entire construction management process, the collection and management of 
various types of information are realized by connecting the twin data processing layer 
and the functional application layer. All types of information in the physical entity space 
are collectively referred to as I p, and the mathematical expression is shown in formula 
(4). 
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1 2

1 2
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P P P
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B B B B
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Where: BP, PP, EP represent the building, personnel, and environment information in 
the physical space respectively; BP1, BP2 ⋯ BPX represents the building information in the 
physical space; PP1, PP2 ⋯ PPY represents the personnel information in the physical space. 
EP1, EP2 ⋯ EPZ represents the environment information in the physical space. 

For the physical entity information collected during the construction process, the 
physical model and virtual model in the digital twin building are combined through a 
platform that can perform data interaction and model correction, and data is transmitted 
in a logical order from the basic model to the construction application. At the same time, 
simulation of various physical entity information is performed in the virtual space to ag-
gregate and form digital twin information, and its mathematical expression is shown in 
formula (5). 
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In the formula: IDT represents digital twin information, BDT, PDT and E·represent the 
building, personnel and environment information in the digital twin virtual space respec-
tively; BDT1, BDT2 ⋯ BDTX represents the building information in the digital twin virtual 
space; PDT1, PDT2 ⋯ PDTY represents the personnel information in the digital twin virtual 
space; EDT1, EDT2 ⋯ EDTZ represents the environment information in the digital twin virtual 
space. 

4.2. Construction Process Twin Construction and Operation 
In the process of the continuous development of the modern construction industry, 

using the collected physical entity element information to process and analyze data and 
build a demonstration project intelligent management platform has become a hot topic in 
the industry [30]. However, during the project construction process, non-physical ele-
ments that cannot be collected will appear, and they play an important role in the entire 
project construction. Therefore, in the process of building and operating digital twins, the 
impact of such non-physical elements needs to be considered. 

Based on the digital model of construction management, simulation mapping of the 
actual operation and maintenance process can be achieved. Through the algorithm mod-
ule preset by the platform, the status of each element information is analyzed, and corre-
sponding decisions are made at the execution site. In the process of establishing the twin 
model, the physical space corresponds to the actual operation and maintenance process 
of the building, while the virtual space establishes a virtual model based on the real-time 
collected information. Through the above analysis, the mathematical expression of the 
twin of the construction management process is constructed as shown in formula (6). 
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Where: P, C, and V represent physical space, digital twin connection mode, and vir-

tual space, respectively. IP1 and IP2 represent the entity element information and non-phys-
ical element information of the physical space, respectively. CN1 and CN2 represent the 
connection mode between the construction entity and non-entity and the digital twin 
space, respectively. DCM1 and DCM2 represent the construction management digital model 
of the physical space and non-physical space for the construction management process, 
respectively. 

4.3. Twin Data Storage and Management During Construction 
By collecting information on all elements of the construction process, a twin of the 

construction process is constructed, and the model algorithms corresponding to the digi-
tal twins such as physics, behavior, and geometry are used to form calculation results and 
feed them back from the twin data processing layer to the functional application layer, 
thus realizing a closed loop of the digital twin data transmission process. 

While executing the decision, the final feedback-corrected physical entity infor-
mation and the information in the digital twin virtual space are classified and stored ac-
cording to the physical entity space, mainly covering three categories: buildings, person-
nel and environment. Taking buildings as an example, it can be further subdivided into 
subcategories such as building materials, structures, components and equipment. Person-
nel and environmental information is relatively difficult to collect, and their data has the 
characteristics of dynamic update. Therefore, for massive, multi-source, and heterogene-
ous raw data that require real-time feedback and update, the Internet of Things sensor 
technology can be used. This technology can pre-process and standardize the raw data 
collected from the physical space, the model data and simulation data in the digital twin 
virtual space through a digital management platform [31]. Then, through data fusion, 
mining and cluster analysis, the final decision data set is obtained, and the data set storage 
is completed at the same time. 

DTP (SM) based on digital twin technology can be established, which is mainly used 
for the data storage of physical entity space and digital twin in the construction intelligent 
management platform mentioned above. In addition, it also includes the data storage of 
dynamically updated physical entity information such as buildings, personnel, and envi-
ronment during the construction process and the corresponding twin information. The 
data storage management platform mainly includes six steps: data recognition (DR), data 
preprocessing (DP), data fusion (DF), data analysis (DA), data output (DO), and data stor-
age (DS). The mathematical expression of the construction data storage and management 
platform (DTP SM ) based on digital twin is shown in formula (7). 

𝐷𝐷𝐷𝐷𝑃𝑃𝑆𝑆𝐶𝐶 = (𝐷𝐷𝑅𝑅 ,𝐷𝐷𝑃𝑃 ,𝐷𝐷𝐹𝐹 ,𝐷𝐷𝐴𝐴,𝐷𝐷𝑂𝑂 ,𝐷𝐷𝑠𝑠)   (7) 

5. Case Applications 
By constructing a digital twin of the construction process and establishing an operat-

ing mechanism from information collection and transportation to twin-driven operation, 
and then to the storage and management of twin data generated by operation, a large 
amount of data is obtained from non-physical space decisions and requires management 
action feedback through physical space. Therefore, the use of an operational digital plat-
form can realize the combination of non-physical space and physical space. 
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5.1. Building a Digital Platform Technology Architecture 
Comprehensive construction management information, digital architecture, intelli-

gent management platform, and construction management digitalization and operation 
and maintenance management platform can be divided into four levels from the basic 
data collection layer to the top application layer according to the data characteristics of 
the digital twin and construction management process: data collection layer, data pro-
cessing layer, digital twin function layer, and human-computer interaction layer [32]. 
These levels are closely linked, and the structure of each level is built on the basis of the 
previous levels. According to the above hierarchical classification, the technical architec-
ture of the digital management platform for the construction process based on digital twin 
technology is shown in Figure 7. 

 
Figure 7. Technical architecture of digital management platform. 

In the intelligent management platform, the data collection layer is the foundation. 
Through various sensors and IoT connections, such as infrared sensors and laser scanners, 
the system platform can obtain sufficient and accurate data support and reflect the status 
of physical entities in real time [33-35]. The data processing layer is the information screen-
ing layer, which transfers data from the collection layer to the digital twin function layer. 
By statistically analyzing the information data in the construction process, classifying and 
standardizing it, it provides a dynamically updated and accurate data information flow. 
The digital twin function layer is the core of the management platform and the key node 
connecting the physical and virtual spaces. Based on BIM technology and IoT technology, 
multi-scale levels are modeled and simulated, twin data is integrated, and the virtual 
model and the physical model are interactively mapped through intelligent algorithms to 
achieve information feedback and update synchronization. The human-computer interac-
tion layer is the direct docking level between the management platform and the manager, 
realizing the visual control of the resource allocation of the construction project. By intui-
tively displaying the construction management process of the entire project, managers can 
quickly issue decision instructions to the management platform system to achieve digital 
control of the entire project process. 

5.2. Construction of Digital Platform Applications 
Based on the analysis of the construction management theory system and implemen-

tation methods, a case application of a construction management platform based on digi-
tal twins was conducted around a large-scale construction project. Driven by digital twin 
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technology, by establishing multi-professional models such as architecture, structure, and 
electromechanical, the construction process of the entire project construction process is 
visually managed, as shown in Figure 8. 

 
Figure 8. Visual management of construction and operation and maintenance process. 

At present, the comprehensive application of BIM technology as the core of manage-
ment runs through the entire process of building construction. Through the zoning control 
mode of safety management, quality management, technical management, etc., the com-
prehensive application of digital information technology such as BIM can, on the one hand, 
make the project construction, personnel, environment and other management elements 
reasonably controlled; on the other hand, it can also enable managers to select reasonable 
construction plans and solve construction problems in advance through construction sim-
ulation before they occur; therefore, building a comprehensive project management sys-
tem based on digital twins can enable digital twin technology to better collect and process 
multi-source heterogeneous engineering data at all stages of project construction, realize 
digital management of project construction, minimize the risk of project delays, and cen-
trally manage project construction on a visual digital twin platform, thereby optimizing 
its construction cost. The construction digital management system is shown in Figure 9. 

 
 Figure 9 Construction of digital management system. 
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In actual project construction applications, based on the construction digital architec-
ture and intelligent management platform, using the management of interoperable pro-
cess data, and taking the currently highly applied BIM technology as the digital twin driv-
ing core, a complete construction management system is established from project demand 
analysis to order procurement - design analysis - production and processing - construction 
and commissioning - post-operation and maintenance, realizing the entire project con-
struction design, production, and construction as the main line, and establishing a digital 
twin technology application system for the entire construction process, as shown in Figure 
10. 

 
Figure 10. Digitalization of construction management under digital twin technology. 

By adopting the digital twin-based construction digital management method and 
system, the personnel configuration of each stage of construction in the actual construc-
tion process of a certain project is used as the cost basis, and the number of various types 
of workers on site is monitored and collected. Among them, the period with the largest 
number of laborers is the sixth month of construction, with 562 workers on site, mainly 
decoration and electromechanical installation, and the monitoring data of the number of 
prefabricated grouting workers is 42. In the seventh month of construction, the project 
applied the digital twin construction management system and the intelligent digital man-
agement platform to regulate the personnel, and the number of workers on site was opti-
mized to 510, and the monitoring data of the number of prefabricated grouting workers 
was 21. Compared with the traditional construction platform and its operation and 
maintenance management mode, by using the above-mentioned construction manage-
ment system and digital control management platform, and integrating digital twin tech-
nology, the number of workers in the management process can be controlled, as shown in 
Figure 11. The results show that by applying the construction management system, the 
project can save up to 10.2% of time cost and reduce the cost of personnel use by about 
9.2%. According to the ratio of personnel, it can save about 8.9% of resource energy con-
sumption per capita, which ensures that the construction process of the project is always 
within the controllable range. At the same time, it also avoids a series of losses caused by 
slow construction progress and chaotic construction platform management. 
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Figure 11. Labor force allocation diagram for each construction stage. 

5.3. Difficulties and Challenges in Digital Construction Management 
Digital twin technology is a two-way mapping between virtual and real, enabling 

dynamic interaction and real-time connection between the two. It is a digital expression 
corresponding to the physical system [36]. Through the case application of a construction 
management platform supported by digital twin technology around a large-scale con-
struction project, combined with the above analysis of the actual building element data of 
digital construction management, the challenges of digital management are summarized. 

First, existing work only studies on on-site situation perception and data modeling, 
and is still limited to BIM technology application and visual video monitoring. It has not 
realized a digital and integrated construction site construction model, nor has it formed a 
complete digital construction management system for the construction process. Secondly, 
the product-organization-process (POP) model currently developed for digital construc-
tion management also has a series of problems such as incomplete data collection and 
process management system. Finally, key technologies in the semantic modeling and 
mapping of building elements, the information-physical fusion of dynamic and real-time 
interaction of digital twin models, and the integration of physical entities, virtual models 
and service systems need to be tackled. 

This model mainly targets digital twins of different construction management pro-
cesses. By collecting information on physical elements and non-physical elements in the 
physical space, it constructs a relationship matrix and can perform matrix multiplication 
operations to summarize the construction management digital model data set of various 
physical entity information of buildings, personnel and environment in the virtual space. 
Ultimately, it realizes the application of construction management digital models for 
physical space and non-physical space in the construction management process. 

6. Conclusion 
In view of the low management efficiency and insufficient management accuracy of 

various construction elements in the traditional construction process, this paper con-
structs a digital twin model of personnel allocation in the construction phase, combines 
BIM and Internet of Things technology, and establishes a construction data storage and 
management platform (DTPSM) based on digital twin technology to optimize the number 
of personnel in each stage of the actual construction of the project. Driven by digital twin 
technology, it can realize the information collection and data circulation of elements such 
as buildings, personnel, and environmental models in physical space and virtual space. It 
provides new ideas for the construction project management system. 

https://soapubs.com/index.php/ICSS


Ins. Comput. Signal Syst., Vol. 1 No. 1 (2024) 14 of 15 
 

 
Ins. Comput. Signal Syst., Vol. 1 No. 1 (2024) https://soapubs.com/index.php/ICSS 

However, the digital twin modeling method in this paper still has certain limitations. 
The main reasons are that the data collection and processing in the construction process 
is not complete, the data storage space is insufficient, and the key technology application 
standards are not yet mature. In subsequent research work, we will conduct in-depth re-
search on the digital management framework of the whole process of construction based 
on digital twins, and incorporate more influencing factors of the construction site into the 
digital twin model to solve the problem of allocating multiple resource elements in the 
construction process. 
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