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Abstract: The rapid development of information technology promotes the 

transformation of new urbanization. Smart city is regarded as a model of modern 

urban development. The transformation of digital engineering is not only the key to 

build a smart city, but also the basic unit of a smart city. This paper discusses the 

main problems in the transformation of digital engineering from three aspects: the 

establishment of basic database, the optimization of digital methods and the whole 

life cycle management. The establishment of basic database is the basic condition to 

realize data-driven, which needs a perfect operation mechanism to promote the 

formation of joint forces from all walks of life. The principle of digital method is 

scientific quantification. The idealized digital model cannot fully reflect the objective 

facts of the project. It is necessary to promote the innovation and optimization of 

quantitative method and technology through independent scientific research. In 

addition, project digitization can realize the decision-making, sharing and regulation 

of the whole life cycle before, during and after the project, which is also the key to 

realize the efficient coordination of urban and rural construction and ensure the high-

quality completion of the project. 
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1. Introduction 

With the advent of the information age, Internet, big data, artificial intelligence (AI) 

and other technologies have injected new vitality into social development and 

fundamentally changed the way people work and live. Data driven and scientific 

quantification have become the main principles and methods of business decision-

making, product optimization and project management. In August 2014, eight 

ministries and commissions including the National Development and Reform 

Commission, the Ministry of Industry and Information Technology and the Ministry of 

Science and Technology jointly issued the guidance on promoting the healthy 

development of smart cities, which proposed a new urban form based on information 

technology, making it the main driving force of new urbanization construction. The 

Third Plenary Session of the 19th CPC Central Committee passed the decision of the 

CPC Central Committee on deepening the reform of the party and state institutions. 

With the establishment of the Ministry of natural resources under the reform of the 

large department system, the main body of the project construction and the 

administrative agencies at all levels are exploring an efficient and coordinated 

transformation and development path. After the reform and opening up, the 

proportion of the construction industry and the real estate industry in the GDP has 

increased year by year, from 3.8% and 2.2% in 1978 to 6.9% and 6.6% in 2018, 

respectively. The construction industry has developed rapidly, especially after 2000, 

China has entered the stage of high-speed urbanization. The total output value of the 

construction industry has increased from 1249.76 billion yuan in 2000 to 24844.33 

billion yuan in 2019, an increase of more than 18 times, as shown in Figure 1. The 

urban construction related industries have been growing and become the main driving 

force to stimulate domestic demand and promote economic development [1]. With 

the official promulgation of the national new urbanization plan (2014-2020), it 

indicates that the urbanization development of quantity growth will be transformed 

into the urbanization development of quality improvement, and digital engineering and 

smart city will become the new engine of China's high-quality transformation. If smart 

city is a model of modern urban innovation with multi-level, multi-element and various 

subsystems, then digital engineering project is the most basic unit of smart city. At 

present, both the subject and the object of construction are experiencing the transition 

from empiricism to digital precise decision-making [2]. 
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Fig. 1 The increase of gross output value of construction industry from 1980 to 2019 

 

2. The Establishment of Basic Database 

Data driven is the most basic principle of Engineering digitization. The establishment 

of basic database is a prerequisite for project decision-making. The interest groups 

involved in engineering projects are very complex, and the original intention of 

planning is to optimize the allocation of resources. Therefore, the basic data should 

include social, economic, environmental and resource elements, mainly through the 

traditional surveying and mapping, social survey and network data mining methods 

for data collection and collation, adhere to the scientific, accurate and efficient data 

collection principle, and realize the unification and sharing of data through BIM, GIS 

and other means [3]. The establishment of project database is the basis of smart city 

development. At present, the collection and processing of basic data need a lot of 

human and material resources, which cannot form the corresponding benefits and 

returns in a short time. It can not only rely on the project construction party or the 

administrative department alone, but also need a more perfect operation mechanism 

to promote all sectors of society to form a joint force, and gather the government, 

enterprises, universities and the people. In addition, the basic data should implement 

hierarchical management system, adhere to the principle of transparency and 

openness for general data, and better serve the engineering construction and urban 

development and operation. 

 

3. Digitalization 

Digital decision-making of engineering project needs to make full use of the existing 

technologies and methods, learn from the advanced digital models and evaluation 
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methods at home and abroad, realize the scientific quantification of data, visually 

express the quantitative results, intuitively reflect the characteristics and laws of data, 

which is suitable for the comparison of multiple schemes. However, the project is 

practical and the mathematical model is idealized. Each model has its own advantages 

and disadvantages. On the one hand, we need to choose the appropriate model and 

parameters according to the actual situation of the project. On the other hand, we 

need to optimize the data and quantitative methods according to the characteristics 

of the project. From the perspective of developers or project subjects, project 

decision-making is a complex process based on the economic budget and cost 

management of developers, considering the demands of the government and project 

users. With the concept of green development and refined management, more and 

more elements are involved in project decision-making, such as environment, 

resources, human history and so on. Before the project development, the research 

and judgment of these elements have been widely valued, such as environmental 

assessment and sustainability analysis. The original content of environmental analysis 

and assessment methods have been unable to meet the needs of ecological 

construction. Therefore, it is very important to realize the innovation and optimization 

of methods and technologies by means of scientific research. First of all, the 

construction party can cooperate with universities and research institutes, make full 

use of the platform advantages of universities, learn from the scientific research 

achievements of universities, and realize the efficient transformation of achievements. 

Secondly, the construction unit should give full play to the autonomy of scientific 

research, establish a sound management and incentive system, and realize the 

optimization of digital methods and technology. 

 

4. Project Lifecycle Management 

Different from building lifecycle management (BLM), the content of project lifecycle 

management (PLM) is more extensive, involving all fields of urban and rural 

construction. Project digitization can realize the decision-making, sharing and 

regulation of the whole life cycle of the project, including environmental investigation, 

planning and design, construction and acceptance, post project evaluation and 

operation management. At the same time, it is also the key to realize the coordination 

and efficiency of urban and rural construction [4-5]. At present, BIM technology is 

widely used, including scheme design, model checking, cost management, mechanical 

and electrical analysis, feasibility analysis and other kinds of software. The commonly 

used modeling software includes Autodesk Revit, ArchiCAD and Bentley. Based on the 

complete basic database and unified project management, it can avoid duplication of 

work and is conducive to overall planning. The project life cycle management ensures 



Volume 8 Issue 5 2021 
 

   18 

the high-quality completion of the project through information, digital and intelligent 

technology (Fig.2). 

 

Fig. 2 The path of PLM 

 
5. Summary 

At present, both the entrusting party and the entrusted party of the construction 

project are affected by the transformation of the industry, hoping to better adapt to 

the development tide of informatization, digitization and intelligence. With the maturity 

of 5g, AI and other technologies, digital decision-making has a strong practicality, 

which has become a key technology that can truly guide the project construction, and 

also a basic part of smart city construction under the background of new urbanization. 

The digital application of engineering project has the characteristics of scientific 

quantification, collaborative and efficient. However, the digitization of engineering 

projects is still in the primary stage, with the rapid development of information 

technology, and the guarantee mechanism also needs to be improved. In order to 

promote the transformation of high-quality urbanization and improve the quality of 

human settlements, it is necessary for all sectors of society and stakeholders to form 

a consensus and explore the digital and intelligent construction road suitable for 

China's national conditions. 

 

References 

[1] China Statistical Yearbook [J]. National Bureau of Statistics. 2019. 

[2] Wang Jinfeng. From digital engineering application to smart city practice [J]. China Survey 

and design, 2020 (01): 36-39. 

[3] Bai Juan, Lu Yao, Yao Fang. Thinking on the adaptability of "products" of local planning 

and design institutions in the new era [J]. Planner, 2020 (13): 20-28. 

[4] Zhao Liang. Research on energy saving driving mechanism and multi-objective 

optimization strategy in the whole life cycle of construction project [D]. Beijing: China 

University of mining and technology, 2019. 

[5] Huang Yunjing, Yu Hui, Yu Ying. Discussion on the intelligence of the whole life cycle of 

urban and rural planning [J]. Planner, 2018 (11): 26-33. 


