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Abstract: The recent development of characteristic towns has encountered a multitude of 

challenges and chaos. Nevertheless, there have been many instances of information asymmetry 

due to the absence of an effective management model and an intuitive digital management 

system. Consequently, this has caused the erosion of public interests and inadequate 

supervision by public agencies. As society is progressing at a rapid pace, there is a growing 

apprehension regarding poor management synergy, outdated management practices, and 

limited use of technology in traditional construction projects. In today's technologically 

sophisticated society characterized by the “Internet+” and intelligent management, there is an 

urgent requirement to identify a more efficient collaborative management model, thereby 

reducing errors caused by information asymmetry. This paper focuses on the integration of 

building information modeling (BIM) and integrated project delivery (IPD) for collaborative 

management within characteristic towns in the PPP mode. By analyzing the available literature 

on the application status, this study investigates the implementation methods and framework 

construction of collaborative management while exploring the advantages and disadvantages. 

On this basis, this study highlights the problems that arise and provides recommendations for 

improvement. Considering this, the application of the BIM-based IPD model to characteristic 

towns in PPP mode will enhance the effectiveness of collaborative management among all 

parties involved, thereby fostering an environment that facilitates decision-making and 

operational management in the promotion of characteristic industries. 

Keywords: characteristic town; public-private partnership (PPP); building information 

modeling (BIM); integrated project delivery (IPD); collaborative management 

1. Introduction 

A characteristic town, otherwise referred to as a novel form of settlement, 

combines various elements such as industry, community, tourism, and culture. This 

area is characterized by the convergence of characteristic industrial projects, with 

industry serving as the central focus and the integration of various aspects of life, 

production, and the ecological environment. To achieve robust development, it is 

crucial to establish a secure and sustainable source of funding as well as an efficient 

collaborative management mechanism involving multiple parties (Collaborative 

Management, 2023). This indicates that collaborative management that hinges on local 

conditions is of primordial importance for a characteristic town  (Zhou, 2020). 

An overwhelming majority of regions across China have applied the public-

private partnership (PPP) mode to facilitate the development of characteristic towns. 

This approach primarily emphasizes collaboration between the government and 

private investors in public services and infrastructure construction (Collaborative 

Management, 2023; Zhao, 2021). The efficient implementation of digital management 

throughout the construction of a characteristic town in PPP mode greatly enhances 
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control over the construction process. This can be achieved by establishing an effective 

information exchange platform, which enables real-time supervision and management 

of the project. 

This study focuses on the integration of building information modeling (BIM) 

and integrated project delivery (IPD) to explore a novel approach for investment 

management of characteristic towns in the PPP mode. The objective of this study is to 

address decision-making errors and inadequate supervision due to information 

asymmetry. The IPD model demonstrates its effectiveness in seamlessly integrating 

the different phases of project implementation and all parties involved, thereby 

satisfying the requirement of collaborative management in construction projects. BIM, 

on the other hand, is a modern 3D building information technology platform that 

enables the use of parametric models. The introduction of the IPD collaborative 

management model supported by BIM technology allows all parties involved in 

characteristic town construction to share information and make informed decisions on 

the platform based on their specific requirements. This has the potential to bring 

significant advancements in project management for characteristic industries, address 

the limitations of traditional management models, and effectively improve 

administrative efficiency and management performance (Guo, 2019). 

2. Review of literature 

Using BIM information technology and the Internet to build a financial 

information investment management and control platform integrated with BIM project 

management platform can help innovate investment projects and achieve rapid 

economic development. In the past, due to information asymmetry, there were many 

phenomena caused by difficulties in promotion: 

(1) The traditional investment management and control model had high decision-

making risk and low decision-making speed. 

(2) For traditional investment control, it only focused on passive audit after the fact, 

and could not complete the whole process of active audit. 

(3) By publishing financial information on the BIM project management platform, 

power can be carried out under the sun, giving full play to the immune function 

of national law and protecting the safety of leading cadres and national financial 

funds. 

(4) Using data accumulation and establishing a Big Data can improve future 

decision-making and scientific continuous improvement. 

2.1. BIM technology 

BIM is a digital framework that encompasses both functional and physical 

characteristics, serving as a collaborative platform for sharing resources and project 

data. BIM technology demonstrates its capability to create dynamic building models 

that are rich in visual information. This enables all parties involved to contribute the 

required information at various phases of the project, facilitating integrated 

management of engineering safety, quality, progress, and cost (Hou, 2021). The 

provision of a reliable basis throughout the project is of utmost importance for 

decision-making. All parties involved can promptly update and modify information 
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within the BIM system, thereby accommodating their collaborative operational needs 

(Guo, 2019; Huang and Yao, 2017). 

2.2. IPD model 

In response to the professionalization and integration of construction projects, the 

IPD model has emerged as a comprehensive framework for project performance 

management. This model integrates all parties and resources involved in each phase 

of project performance management, where performance information can be 

effectively exchanged and shared among all parties involved. The achievement of 

integrated management and the agreed delivery of project performance are considered 

the shared goals of all parties involved in the project (Guo, 2019). 

The IPD model has resulted in substantial improvements in the traditional 

delivery methods, as shown in Figures 1 and 2, thereby significantly enhancing 

collaboration, and facilitating information sharing among all parties involved while 

minimizing resource waste (Yang, 2017; Yang, 2015). 

 
Figure 1. Inter-organizational communication within the BIM model (Yang, 2017).  

 
Figure 2. Inter-organizational communication within traditional management models 

(Yang, 2017).  
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2.3. The interplay of BIM and IPD 

BIM exploits its technical advantages to the fullest in supporting the IPD model, 

which, in turn, provides a broader framework for the development of BIM. The 

integration of the two provides the most comprehensive perspective and enables a 

forward-looking focus (Guo, 2019). The four reasons underlying this are as follows: 

(1) BIM technology provides robust technical support for the IPD model, serving 

as its technical foundation. The BIM technology, coupled with the IPD model, assures 

project teams of efficient intelligent management and information sharing, offering 

promising assurance for engineering quality and efficiency. 

(2) The IPD model incorporates various project resources, with BIM serving as 

the core technology. This greatly enhances collaboration among all parties involved, 

leveraging their respective potentials to achieve optimal performance and cost control. 

(3) Within the IPD model, all parties involved share the same goals. Through the 

utilization of BIM technology, an information-sharing platform is established to 

disrupt the traditional management models characterized by structural dispersion and 

information asymmetry. 

(4) The inherent attributes of BIM technology, such as information integrity, 

information relativity, and the capacity to replicate graphic information, allow all 

parties involved, including owners, designers, and others, to efficiently establish a 

digital design model through annotated information. This facilitates the visualization 

and simulation of architectural structures, allowing for a thorough analysis and 

evaluation of their structural performance. Additionally, it enables the incorporation 

of green and energy-saving features. All of these contribute to the improvement in the 

lifecycle design and the reduction in the project cost. 

2.4. BIM and intelligent technology interaction trend 

Building information modeling (BIM) and the Internet of things (IoT) in 

intelligent buildings. By leveraging these technologies, we can better manage building 

performance, improve efficiency, and promote sustainability, providing strong support 

for future developments in smart building design and management. Recent studies are 

as follows: 

(1) Colace et al. (2023) introduces BIM-based decision support system to assist 

decision makers in making informed decisions about the management and 

development of intelligent buildings. This approach can enhance decision-making 

effectiveness and reduce the risks associated with building projects (Colace et al., 

2023). 

(2) Chen et al. (2023) introduces BIM and IoT to achieve sustainable buildings. 

By integrating these two technologies, buildings can be monitored in real-time to 

optimize energy usage, reduce waste, and improve overall sustainability. This 

approach can help reduce environmental impact and promote sustainable urban 

development (Chen et al., 2023). 

(3) Congiu et al. (2023) introduces a web-based management approach for public 

buildings that integrates BIM, IoT sensors, and a Web-GIS portal. This approach can 

improve building efficiency, reduce maintenance costs, and enhance public safety by 

enabling real-time monitoring of building status and performance. This can lead to 
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better management and operation of public buildings, benefiting the community 

(Congiu et al., 2023). 

In summary, these three articles provide important contributions to the field of 

intelligent building design and management by exploring the potential of BIM and IoT 

technologies. The insights and methods presented in these articles can serve as a 

foundation for future research and development in this area, leading to more intelligent, 

efficient, and sustainable buildings. 

2.5. BIM-assisted AEC project solutions 

In the AEC industry, BIM (Building Information Modeling)-based solutions can 

help achieve more efficient, precise and reliable project management and construction. 

Here are some BIM-based solutions: 

(1) BIM collaborative design: By using BIM software, design teams can collaborate 

on a platform to achieve more efficient design and coordination, which can 

reduce errors, improve design quality, and speed up the design process. 

(2) Conflict detection and coordination: Utilizing the visual nature of BIM 

technology, conflict detection and coordination can be performed during the 

design and construction stages to ensure collaborative work between different 

professionals and teams. 

(3) Parametric design: By using parametric design tools, designers can quickly adjust 

designs based on project requirements and parameters to improve design 

flexibility and efficiency. 

(4) Prefabricated component design: Utilizing BIM technology, prefabricated 

components can be designed and produced to improve construction speed and 

efficiency. 

(5) Construction simulation: By using BIM software for construction simulation, the 

construction process can be predicted and optimized to reduce errors, improve 

efficiency, and reduce costs. 

(6) Cost estimation and budgeting: By utilizing a BIM model, more accurate cost 

estimation and budget preparation can be performed to help project managers 

better control project costs. 

(7) Visualization, making the presentation of design proposals more accurate and 

vivid. 

(8) Sustainability assessment, measuring the environmental impact of design 

proposals. 

(9)  Historic building preservation, capturing detailed information of historic 

buildings for their protection and record-keeping. These solutions can help 

improve efficiency, accuracy, and reliability in the AEC industry. 

Overall, BIM is driving innovation and improving decision-making, efficiency, 

and quality in the AEC industry, as shown by its applications in visualization, 

sustainability assessment, and historic building preservation. 

3. Methodology 

3.1. Status of the BIM-based IPD collaborative management model 
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In China, there are still challenges with the integrated delivery of BIM-based 

collaborative management in PPP projects. These challenges include (Xiao and Cao, 

2021): 

(1) Design-bid-build (DBB), the traditional method of project delivery, is still widely 

used in China, with a common problem of ineffective information 

communication. 

(2) The application of BIM technology in China’s construction industry has room for 

improvement. The utilization of this technology depends primarily on prominent 

design enterprises and iconic buildings. However, there is a promising 

development prospect with the increasing number of successful applications in 

recent years (Hou, 2021). 

(3) Although the government is continuously promoting the development of BIM 

technology through policies, its relatively short time since being introduced into 

China has caused a growing number of problems to be solved in its application 

in the construction industry. 

(4) The absence of a comprehensive standard protocol for industry data in China 

hinders the attainment of resource and information sharing. 

3.2. Problems addressed by the BIM-based IPD model. 

The BIM-based IPD model effectively addresses the difficulties mentioned 

thereon. The IPD model exploits its superiority to the fullest in terms of cost control, 

schedule assurance, and collaborative management, enabling all parties involved to 

share resources and information within the BIM system and promoting a clear 

definition of rights and liabilities for information exchange (Xiao and Cao, 2021). 

Comparison of the advantages and disadvantages of the BIM-based IPD collaborative 

management mode. It is found that the BIM-based IPD model can cause both Party A 

and Party B to have many advantages and reduce the disadvantages, improve the 

efficiency of the overall project operation mode, and benefit the whole life cycle of 

the project (Table 1). 

Table 1. Comparison of the advantages and disadvantages of the BIM-based IPD collaborative management model. 

 Party Descriptions 

Advantages Party A Make informed decisions, achieve business goals, and ensure the smooth 

implementation of projects. 

Ensure information transparency throughout the project lifecycle by promoting 

collaboration, information sharing, and mutual trust among all parties involved, and 
minimize design changes during implementation. 

Regular communication in the IPD model among all parties involved can ensure 

the effectiveness and interoperability of information (Xiao and Cao, 2021). 
Facilitate data integration and information exchange among all parties involved, 

thus improving the efficiency of project development. 

Identify risk points and develop response measures in the initial phase of the 
project. 
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Table 1. (Continued). 

 Party Descriptions 

 Party B Carry out initial modeling and collision detection, reducing the time for document 

transfer among parties. 

Lead to cost reduction, a shorter construction period, fewer revisions, and 
guaranteed progress (Xiao and Cao, 2021). 

Both parties Each party is strongly encouraged to effectively leverage their expertise and 

experience for collaborative management. 
This model can be extensively utilized in various phases, such as engineering 

decision-making, design, implementation, and acceptance, to exploit its advantages 

of collaborative management to the fullest. 
Ensure that risk management aligns with the common interests of all parties 

involved, fostering a community of shared interests (Xiao and Cao, 2021). 

Disadvantages Party A The competition between Party A and Party B hinders the cultivation of trust. 

Party B Unclear definitions of rights and responsibilities may result in responsibility 

avoidance. 

Both parties Barriers arise in risk sharing and profit distribution, such as disagreements over 

allocating intangible assets or unexpected income generated during project 

management. 

Source: Cao, 2012; Xiao and Cao, 2021; Zhang et al., 2022; Rao and Wang, 2021; Kou, 2020. 

The BIM workflow encompasses various phases of construction projects, 

including planning, design, construction, and operation management, catering to the 

needs of owners, designers, units in charge of construction, consultants, and 

supervisors. The BIM-based IPD model is an integrated process developed based on 

consultation, design, construction, operation, and project information, as shown in 

Figure 3. 

 
Figure 3. Conceptual construction of the BIM-based IPD collaborative management 

model. 

The application of the BIM-based IPD model to PPP projects has the following 

advantages (Xu et al., 2011; Zhang and Zhao, 2011; Jasper et al., 2020): 
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(3) BIM technology provides technical support for the IPD model, facilitating 

value realization. 

(4) The IPD model expands the application of BIM technology beyond parts of 

engineering construction, promoting diverse applications of BIM technology (Wang 

and Hou, 2015; Du, 2015; Cao, 2012). 

3.3. BIM intelligent technology and IPD integrated and applied 

technology detail 

In a project management framework, BIM intelligent technology and IPD 

Collaborative Management Model can be integrated and applied at different stages 

and components (Table 2). 

Essentially, BIM Intelligent Technology and IPD Collaborative Management 

Model can be deemed as tools in project management that can be employed at different 

stages of a project as needed. This integrated approach enhances project efficiency, 

quality, while reducing risks and costs. 

Table 2. BIM intelligent technology and IPD integrated and applied technology detail. 

 Early stages Design phase Construction phase Operation and 

maintenance phase 

BIM 

intelligent 

technology 

It can be utilized for needs 

analysis and design. For 

example, AI can be used to 

conduct deep learning and 
analysis of project needs, 

generating initial design 

options. 

It can further 

contribute with tools 

such as big data 

analysis, cloud 
computing for design 

optimization and 

analysis. 

It provides 

intelligent support 

for construction 

process simulation, 
construction progress 

monitoring, etc. 

It can be utilized for 

facility management 

and maintenance, 

such as intelligent 
energy management 

and equipment 

maintenance. 

IPD 

collaborative 

management 
model 

It can be employed to bring 

together stakeholders such as 

owners, designers, and 
contractors for aligning 

project goals and 

expectations. 

It ensures that the 

needs and feedback 

from all parties are 
adequately considered 

and addressed. 

It enhances 

communication and 

collaboration among 
all parties to ensure 

smooth construction 

progress. 

It aids in maintaining 

coordination and 

relationships among 
all parties to ensure 

long-term project 

sustainability. 

4. Results 

There are distinctions between IPD and traditional delivery models. Traditional 

delivery models suffer from information silos, which can be prevented by applying the 

IPD model to collaborative work. This model enables all parties involved to develop 

a close relationship, thereby achieving mutual restraint and risk reduction (Wu, 2013). 

Furthermore, this model facilitates all parties involved to establish close 

cooperation in every phase of the construction project, efficiently increasing the 

project’s profit and maximizing its benefits. 

The IPD model solves this problem effectively. The BIM-based IPD model 

promotes risk sharing and strengthens collaboration among all parties involved, 

thereby reducing the probability of problems arising during the later phases of 

construction. Hence, it is evident that BIM serves as a crucial foundation for the IPD 

collaborative management model, and both are indispensable. 
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4.1. BIM-based IPD collaborative management model 

The IPD model for collaborative work is based on the establishment of team-

based organizations, the definition of roles, responsibilities, and scopes of services for 

participants, as well as the determination of project outputs and evaluation criteria. A 

construction project in the IPD model is divided into nine distinct phases that 

encompass the entirety of the project management lifecycle. These phases include the 

project concept, surveying and mapping, project design, tendering and bidding, project 

construction, project operation, project maintenance, project renewal, and project 

demolition (refer to Figure 4). 

 
Figure 4. BIM-based IPD platform for project management lifecycle (5D simulation). 

To ensure efficient risk management throughout the process, the implementation 

of collaborative technology in the BIM-based IPD model ensures the precise execution 

of project milestones and the successful attainment of performance targets (refer to 

Figure 5) (Ma et al., 2014). 
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problems during the construction process, ensuring the smooth execution of the project, 

as illustrated in Figure 6 (Zhang et al., 2022; Rao and Wang, 2021). 

All parties involved shall adhere to the principles of risk sharing, revenue sharing, 

multi-level collaboration, information transparency, and democratic equality. 

Additionally, the network communication platform, coupled with the data center, 

through the data exchange using BIM, assures lean construction management and 

profit maximization. The framework for the BIM-based IPD collaborative 

management model for the construction projects in PPP mode is illustrated in Figure 

6. 

 

Figure 6. Organizational structure of the characteristic towns in PPP mode. 
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One significant difference between the IPD model and traditional models is the 

early involvement of contractors, major subcontractors, and suppliers in the 

implementation process. This fosters a strong collaborative environment where all 

parties involved work closely together, share information transparently, and make 

decisions jointly. Although it may take longer during the design phase, this model 

effectively prevents the accumulation of issues that may require rework during the 

later construction phase. As such, it greatly reduces the duration and cost of the review 

and construction, ultimately leading to a shorter project timeline. 

(4) Technical support 

The IPD project relies primarily on different information technologies for 

information integration. The BIM model serves as an excellent platform for integrating 

the efforts of all parties involved in the project management lifecycle. The 

visualization and coordination features of the BIM model can effectively reduce 

potential issues during the planning, construction, and operation phases. With its 

assistance, future risks can be predicted, simulated, analyzed, and resolved in advance 

to prevent unexpected events (Kou, 2020; Zhang, 2017). 

5. Discussion 

In the advancement of characteristic towns in PPP mode, all parties involved are 

engaged in the construction, operation, maintenance, and management of various 

characteristic industries (Wang, 2021; Zhang, 2018). 

(1) Effective collaboration and active participation from all parties involved 

facilitate the seamless exchange of project information. 

The characteristic towns in PPP mode differ from those in traditional 

management models. In traditional models, communication among all parties involved 

may be hindered by factors such as institutional limitations and management models, 

leading to an inefficient flow of information (Kou, 2020). The BIM-based IPD model, 

by contrast, facilitates effective collaboration among all stakeholders and streamlines 

tasks, thereby mitigating the fragmentation of project information and promoting 

efficient communication and interaction among all parties involved. 

(2) It becomes feasible to coordinate visual and multidimensional planning 

during the conceptual design phase (Zhao, 2021).  

Within a 3D concept model, designers can engage in a more comprehensive 

design process for the tunnel route. This 3D model enables designers to visually and 

comprehensively comprehend the physical and non-physical environmental factors of 

the project. 

(3) The utilization of simulation during the design phase significantly enhances 

the decision-making process by considering local circumstances. 

The utilization of BIM technology in visual design and virtual computer design 

simulation systems facilitates an objective and realistic analysis of the site. 

Additionally, BIM technology facilitates the analysis of measured parameters and 

coefficients for energy consumption. The utilization of this technology allows for the 

dynamic simulation of various environmental conditions, thereby enabling the 

implementation of design and simulation for an energy-efficient system (Zhou, 2020; 

Xu et al., 2011). 
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(4) The implementation of “Internet+” technology during the construction phase 

proves to be an effective means of supervision. 

The BIM-based collaborative management system facilitates the synchronous 

interaction of data among the various stakeholders involved in the construction process. 

This system enables the owner, supervisor, and construction team to efficiently access 

real-time information related to the construction site. This includes connecting all the 

equipment on the construction site to the information platform, thereby facilitating 

real-time monitoring of the project and its surroundings using “Internet+” technology. 

This contributes to achieving efficient project coordination and fostering the adoption 

of civilized construction practices (Kou, 2020). 

(5) Integration of unit information is crucial during the operation and 

maintenance phase to ensure effective operation and maintenance. 

The BIM-based IPD collaborative management system for construction 

information effectively manages an overwhelming majority of data throughout the 

construction phase, including information ranging from the design of the construction 

drawing to its execution (Huang et al., 2021). This greatly simplifies the collaborative 

management of data resources throughout the various stages of construction, operation, 

and maintenance. In addition, it effectively integrates the information of accountability 

units and executing units, thereby facilitating the management of operation and 

maintenance activities. 

The BIM-based IPD collaborative management system specific implementation 

requirements are as follows: 

Implementation requirements: 

(1) Modeling and management using BIM software: Use BIM (building information 

modeling) software tools to create three-dimensional models of the characteristic 

town, encompassing various disciplines such as architecture, structural 

engineering, and mechanical and electrical engineering. Ensure the completeness 

and accuracy of the model data for subsequent collaborative design and decision-

making. 

(2) Establish a multi-disciplinary collaboration platform: Set up a multi-disciplinary 

collaboration platform to facilitate real-time communication and collaboration 

among different professional teams. The platform should have functionalities 

such as model viewing, revision, approval, and be able to track and manage 

project progress. 

(3) Develop collaborative design processes based on IPD (integrated project 

delivery): Establish collaborative design processes based on IPD that clearly 

define task allocation, information sharing, decision-making, and other aspects 

between different disciplines. Ensure effective interface and coordination among 

disciplines. 

(4) Involve expert consultation and guidance: Invite experts from relevant fields at 

key stages for consultation and support, such as architects, structural engineers, 

and mechanical and electrical engineers. Leverage their professional knowledge 

and experience to resolve technical challenges and management issues. 

(5) Promote green design and sustainability: Actively adopt green building 

technologies and environmentally friendly materials during the construction of 

the characteristic town to reduce energy consumption and carbon emissions. 
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Introduce green building assessment systems or certifications to enhance the 

sustainability and environmental performance of the project. 

The BIM-based IPD collaborative management system specific 

recommendations are as follows: 

(1) Develop collaborative design processes based on IPD (integrated project 

delivery): Create a set of collaborative design processes based on IPD, which 

clearly defines the allocation of tasks, information sharing, decision-making, and 

other aspects among different disciplines. This will ensure effective 

communication and coordination among the various teams. 

(2) Involve expert consultation and guidance: Engage experts in relevant fields at 

key stages for consultation and support. Their professional knowledge and 

experience can be leveraged to help resolve technical challenges and manage 

associated issues. 

(3) Promote green design and sustainability: Adopt green building technologies and 

environmentally friendly materials during construction to reduce energy 

consumption and carbon emissions. Introduce green building assessment systems 

or certifications to enhance the sustainability of the project. 

(4) Define standardized BIM model creation criteria and processes for each 

discipline, including data formats, precision requirements, coordination 

procedures, etc. Develop unified modeling guidelines and standards to facilitate 

coordination and information sharing among disciplines. 

(5) Establish a BIM collaboration management platform to facilitate information 

sharing and collaborative work among disciplines. The platform should have 

functionalities such as model viewing, modification, approval, and be capable of 

recording and tracking project progress. Consider adopting mature BIM 

collaboration management platforms or developing customized solutions tailored 

to project needs. 

6. Conclusion 

The current difficulty in developing characteristic towns lies in the inefficiency 

of supervising and integrating construction and operation information from all parties 

involved. This gives rise to delays in risk management, failures to promptly halt and 

rectify out-of-control projects, mistakes in decision-making, and ultimately, 

detriments to public interests (Liang, 2020; Liang, 2019). This study applies the BIM-

based IPD collaborative management model to characteristic towns in PPP mode in a 

bid to facilitate smooth communication at every phase throughout the project 

management lifecycle. This significantly reduces time and cost and enhances 

productivity. Moreover, this model exhibits promising potential for development and 

contributes greatly to improving construction concepts and constructing high-quality 

buildings (Jasper et al., 2020). 

Furthermore, the current application of collaborative management in China has 

certain weaknesses. Specifically, challenges do exist with the implementation of 

collaborative management for characteristic towns in PPP mode, including the absence 

of preliminary information about local characteristics, a comprehensive legal 

framework, and standardized industry standards. Additionally, there is limited 
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knowledge of multidimensional design, the rapid pace of iteration in intelligent 

information management, and an unclear definition of rights and responsibilities 

among all parties involved. Nonetheless, the growing influence of “Internet+” and AI 

technology stimulates the potential for addressing these challenges. 

This paper analyzes and constructs a collaborative model to enhance the 

application of collaborative management technology. And uses the Internet and 

artificial intelligence technology to integrate and play an advantage with the current 

AI industry trend to create an opportunity for the development of public construction 

that can be applied to intelligent capabilities. 

Acknowledgments: This paper is one of the phased achievements of the project 

“Intelligent Management Practice of Promoting Local Characteristic Industry 

Construction under PPP Mode in Taiwan Province” (FW202208) supported by 

Zhaoqing University Scientific Research Fund. 

Conflict of interest: The author declares no conflict of interest. 

References 

Cao, Y. (2012). Current Situation and Development of BIM Standard. Scientific and technological innovation and application. 

(Chinese) 2012(08Z): 1. doi: CNKI: SUN: CXYY.0.2012-21-252.  

Chen, Y., Wang, X., Liu, Z., et al. (2023). Exploring Building Information Modeling (BIM) and Internet of Things (IoT) 

Integration for Sustainable Building. (Chinese) Buildings, 13(2), 288. https://doi.org/10.3390/buildings13020288 

Colace, F., Guida, C. G., Gupta, B., et al. (2023). A BIM-Based Approach for Decision Support System in Smart Buildings. 

Lecture Notes in Networks and Systems, 471–481. https://doi.org/10.1007/978-981-19-1607-6_42 

Collaborative Management. (2023). Available online: http://www.dictall.com/indu/022/02116733F3C.htm (accessed on 6 

December 2023).  

Congiu, E., Desogus, G., Frau, C., et al. (2023). Web-Based Management of Public Buildings: A Workflow Based on Integration 

of BIM and IoT Sensors with a Web–GIS Portal. Buildings, 13(5), 1327. https://doi.org/10.3390/buildings13051327 

Du, W. X. (2015). Discussion on the Application of Big Data Technology in the Communication Industry (Chinese). Jiangsu 

Communications, 2015(3): 5. doi: 10.3969/j.issn.1007-9513.2015.03.025.  

Guo, Y. Y. (2019). Study on the BIM-5D IPD Collaborative Cost Management Model for Thermal Power Projects (Chinese). 

Value Engineering, 038(020): 9–12. doi: CNKI: SUN: JZGC.0.2019-20-003.   

Hou, X. X. (2021). BIM-based IPD Collaborative Cost Management for Prefabricated Construction. Urbanism and Architecture 

(Chinese). doi: 10.19892/j.cnki.csjz.2021.03.57.1 

Huang, C. C., Yao, C. Q. (2017). Analysis of the BIM-based IPD Collaborative Management Model (Chinese). Sichuan 

Architecture, 37(6): 3. doi: CNKI: SUN: SCJI.0.2017-06-090.  

Huang, L., Zhou, Y. B., Jiang X. D. (2021). Research on the Current Situation and Improvement Strategy of BIM Applied Talent 

Training (Chinese). Engineering Economy, 2021, 31(12): 3.  

Jasper, Liu H., Sun, X. (2020), Research on the Collaborative Application of BIM and GIS Technology in the Whole Life Cycle 

of Subway Tunnels (Chinese). Value Engineering. 39(16): 3. doi: CNKI: SUN: JZGC.0.2020-16-094.  

Kou, B. N. (2020). Study on the BIM-based IPD Model for Tunnel Lifecycle Management (Chinese). Western China 

Communications Science and Technology. doi: 10.13282/j.cnki.wccst.2020.10.035 

Liang, H. (2019). Research on the Development Status and Development Trend of BIM (Chinese). Residences, 2019(3): 1. doi: 

CNKI: SUN: JUSH.0.2019-03-011.  

Liang, X. Y. (2020). Problems and solutions of BIM technology application (Chinese). China Highway, 2020(15): 3.  

Ma, Z. L., Zhang, D. D., Ma, J. K. (2014). BIM-based Collaborative Work Model and Information Utilization Framework for IPD 

Projects (Chinese). Journal of Tongji University (Natural Science), 42(9): 8. doi: 10.3969/j.issn.0253-374x.2014.09.004.  



Journal of Infrastructure, Policy and Development 2024, 8(4), 2905.  

15 

Rao, S., Wang, J. (2021). The Application Practice of BIM Collaboration Technology in the Architectural Design Stage—Take 

the Comprehensive Teaching Building of a University in Sichuan for example (Chinese). Sichuan Architecture. 2021, 41(6): 

64–66.  

Wang, H. Q. (2021). Analysis of Hindrance Factors and Countermeasures for the Promotion of BIM Application (Chinese). 

China’s Management Informatization, 24(21): 4.  

Wang, Y. J., Hou, Y. W. (2015). Application of the BIM-based IPD Model to Construction Projects (Chinese). Construction 

Economics, 9: 4. doi: 10.14181/j.cnki.1002-851x.201509052 [1].  

Wu, H. X. (2013). Study on the BIM-based IPD Model (Chinese). Urbanism and Architecture. doi: CNKI: SUN: JZCS.0.2013-08-

173.  

Xiao, J. J., Cao, J. (2021). Study on the Application of the BIM-based IPD Model (Chinese). Brick-Tile, 7:3. doi: 

10.3969/j.issn.1001-6945.2021.07.035  

Xu, Y. X., Wang, Y., Yao, B. (2011). Research on IPD Collaborative Management of Construction Projects Based on BIM 

(Chinese). Journal of Civil Engineering. 2011, 44(12): 6. doi: CNKI: SUN: TMGC.0.2011-12-020.  

Yang, C. X. (2017) Research on Construction Project Cost Management Based on BIM and IPD Collaborative Management Mode 

(Chinese). Journal of Guangdong Communications Vocational and Technical College, 2017, 16(2): 4. doi: 

10.3969/j.issn.1671-8496.2017.02.013.  

Yang, Y.F., Abd Du, J. (2015). Research on IPD Model and its Management Framework for Construction Projects (Chinese). 

Journal of Engineering Management, 29(1): 6. doi: 10.13991/j.cnki.jem.2015.01.021.   

Zhang, J. Y. (2018). A Literature Review of the Application of BIM in IPD Mode (Chinese). Project Management Techniques. 

2018, 16(10): 9. doi: CNKI: SUN: XMGJ.0.2018-10-006  

Zhang, L. Y., Zhao X. (2011). IPD Models for Engineering Projects and Their Application Obstacles (Chinese). Project 

Management Techniques, 2011(1): 6. doi: 10.3969/j.issn.1672-4313.2011.01.002.  

Zhang, S. G. (2017). Engineering Cost Management Analysis Based on BIM and IPD Collaborative Mode (Chinese). Residences, 

2017(23): 1. doi: CNKI: SUN: JUSH.0.2017-23-132  

Zhang, Y., Lu Y. F., Fu, H. P. (2022). On the problems and countermeasures of applying BIM technology in the whole life cycle 

of prefabricated building projects (Chinese). Tech Style, 2022(000-011). 

Zhao, Q. (2021). BIM-Based Smart Site Management Application and Current Problems (Chinese). Construction Machinery 

Digest, 2021(004). 

Zhou, Q. B. (2020). Legal Risk Analysis and Response Measures for PPP Projects (Chinese). Legal System and Society, 10: 2. 

doi: 10.19387/j.cnki.1009-0592.2020.04.032.  


