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Abstract: Project cost management is the main means to manage project construction investment, 
which plays a vital role in project quality, investment cost and even rational allocation of social 
resources. During the estimation period, the project is in the early stage of the project, with little 
information, so it is difficult to estimate quickly, effectively and accurately. If the cost of the project can 
be estimated accurately and quickly, it will play a very important role in the progress of the later work 
of the project. In the case of many built projects, typical projects with high similarity can be selected to 
improve the estimation accuracy. In order to improve the accuracy of investment estimation, the fuzzy 
clustering analysis principle is proposed to cluster the proposed project and the built project. In this 
paper, the fuzzy clustering algorithm (FCA) is used to estimate the unit cost of civil engineering, which 
provides an effective way to estimate the project cost quickly. 
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1. Introduction 

Investment estimation is an important work link in the early stage of a project from investment 
decision-making to preliminary design, and it is a prerequisite for economic evaluation and fund raising 
of the project. Construction investment estimation is the basis of the project decision, and reasonable 
estimation is the basic guarantee for the smooth implementation of the whole project [1]. With the 
continuous development of market economy and construction industry, the project cost estimation of 
contemporary enterprises has not only provided data support for feasibility study, but also become the 
starting point of the whole project cost management, the basis of cost control, and the key indicator of 
dynamic cost control [2]. In the implementation stage of a construction project, the control focus of the 
project cost often focuses on the completion and settlement stage of the construction project, ignoring 
the importance of the accumulated cost-related information of the project, and failing to grasp the 
implementation status of the actual progress of the project in time, which leads to the uncontrollable 
state of the project cost [3]. 

With the establishment and development of the market economy, budget personnel are required to 
come up with more accurate budget or valuation results in the shortest possible time by simply 
familiarizing themselves with engineering drawings, so as to meet the needs of leaders' 
decision-making and relevant departments' management, and to improve work efficiency [4-5]. 
Controlling the project cost in the decision-making stage is the key to correctly determine the planned 
investment amount of the construction project, and it is of great significance for the project investors to 
reasonably control the investment objectives. Secondly, compared with other follow-up work of 
construction projects, controlling the cost in the investment decision-making stage has the greatest 
impact on the economic effect of construction projects [6]. Constructing a high standard cost control 
system, promoting the initiative of prior control, and avoiding passive post-control are not only related 
to the success or failure of project cost control, but also related to the survival and development of 
enterprises [7-8]. In this paper, the FCA-based unilateral cost estimation strategy of civil engineering is 
put forward, which provides an effective way for rapid estimation of engineering cost. 

2. Construction cost estimation 

2.1. The concept of construction cost estimation 

Construction project cost estimation refers to the prediction of the total investment amount of a 
specific project according to the project proposal, feasibility study, architectural conceptual design and 
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other materials in the feasibility study stage or investment decision-making process, according to a 
specific method. The construction cost is influenced by many factors, with complex composition, 
changeable situation and great uncertainty. Therefore, it is a very complicated task. However, the 
geological conditions of the construction site are similar to those of the projects with similar functions, 
and their architectural structure features are similar to some extent. When the price level is stable, the 
cost of projects with similar structural features is similar. In the stage of investment estimation, the 
sample data used to determine the cost is generally the accumulated cost data of the built project. 
Therefore, in order to ensure the accuracy of the investment estimation of the proposed project, it is 
necessary to sort out all kinds of cost data of the built project, classify them, and establish a database of 
similar project cost data of the proposed project. In the early stage of the project, the project cost 
estimation is not only related to the investment decision, but also directly affects the financing scheme 
and plan of the construction project. 

In the implementation stage of the project, it also directly sets the target of quota design for 
architectural scheme design, and its function runs through all stages of scheme design, preliminary 
design, construction drawing design and project construction. Because of the uniqueness of 
construction projects, in essence, there are no two identical projects, but there are some similarities 
among many projects. The basic principle of dynamic cost control analysis is based on the similarity of 
construction projects. Because the biggest characteristic of buildings is inconsistency, there are no two 
identical buildings, and the similarity between them is somewhat fuzzy [9]. Therefore, fuzzy cluster 
analysis can be used to classify the historical data of previous project cost in a more detailed way. Then, 
using the cost data of these similar projects as the original data, make a preliminary calculation, and 
finally get the project cost and other relevant data. 

2.2. Content of construction cost estimation 

The project cost is dynamic, which means that the project value changes with the implementation of 
the project. The content, components and amount of the project cost are different in different 
construction stages of the project, which is affected by many dynamic factors. General civil 
engineering is composed of basic components such as foundation, wall, floor, roof, doors and windows. 
The engineering cost depends on the quantity, category and price level of the main engineering objects, 
and the quantity of the actual engineering objects is determined by the structural parameters of the 
engineering design. According to the principle of construction project budget estimate, the cost 
components and building structure parameters which have great influence on the project cost are 
selected as the main characteristic indexes [10]. Different mathematical theories show different abilities 
when solving the problem of project cost prediction, that is, different mathematical theories or models 
are selected to predict the project cost, and the accuracy and speed of the final predicted project cost are 
quite different. 

It is of great significance to accurately and quickly predict the construction cost. The project cost in 
the implementation stage is formed on the basis of the investment of the project at this stage, and it is 
the stage of gradually forming the cost of the construction project, so the project cost control at this 
stage is dynamic. In the process of construction project implementation, due to some changes in 
environment and conditions, the project cost of the project will change, and the factors that change will 
be found. Project cost prediction is to predict the cost of the whole project. According to the different 
objects of project cost, the prediction of project cost is different. The project cost forecast refers to the 
process that in the early stage of project construction, the staff can calculate the cost data of a similar 
project at present or in the future by analyzing and counting the cost data of similar projects in the past, 
and then summarizing the laws and analyzing them in depth. 

3. Single cost estimation of civil engineering based on FCA 

Dynamic cost management in the construction stage is to study and compare the project cost during 
the implementation of the construction project, analyze and study the project cost management 
problems with the viewpoint of change, and correct the deviation at any time according to the progress 
of the project, so as to ensure the realization of the investment goal of the project management, and 
strive to make rational use of manpower, material resources and financial resources in each stage of the 
project construction, so as to control the project cost of the construction project within a scientific and 
reasonable range. When the concept and technology of big data flood into the engineering cost industry, 
it will inevitably bring a qualitative leap, and then provide strong technical support for the development 
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of enterprises and even the whole construction industry. The emergence of the Internet project cost 
management platform in the era of big data not only changes the current cost management mode, but 
also shares the real data of various enterprises and construction markets. The dynamic management of 
engineering cost mainly refers to the management in the construction stage, that is, strictly taking the 
construction drawing budget, engineering contract price, etc. as the control basis, through controlling 
engineering measurement, engineering change and other methods, strictly measuring according to the 
approved actual completed engineering quantity, controlling the investment cost, and the construction 
unit cannot change it casually. 

In order to achieve the purpose of reducing the project cost, a series of methods are sought for 
improvement, so as to achieve the expected goal. The basic principle of dynamic management of 
construction cost is to take the planned investment amount as the investment control target value. 
During the project implementation, the actual investment value is compared with the target value 
regularly. Through comparison, the deviation between the actual expenditure amount and the 
investment control target value is found out, and then the reasons for the deviation are analyzed, and 
effective measures are taken to control it, so as to ensure the minimum deviation between the target 
value of construction cost and the actual investment value. The principle of single cost estimation of 
civil engineering based on FCA is shown in the Figure 1. 

 
Figure 1: Single cost estimation of civil engineering based on FCA 
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According to the implementation stage of the construction project, the input of the dynamic 
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management model of the project cost is the characteristics of the building and structure and the factors 
that affect the project cost, such as labor cost, material cost, design change and so on. 

To control the cost in the project implementation stage, we should further implement the project 
organization and optimize the content of construction organization design on the premise of ensuring 
the project quality and construction progress. If there are subcontracted projects, the principle of being 
scientific, reasonable and conducive to construction and controlling the total investment of the project 
should be followed, and the impact of different subcontracting schemes on investment should be 
analyzed. Actively carry out optimized design, popularize and apply new technologies, new materials 
and new processes that are beneficial to controlling project cost and reducing project cost. Suggestions 
or incentives for design optimization and rationalization should be formulated, the construction 
organization design should be actively optimized, and the construction scheme beneficial to reducing 
the project cost should be selected on the premise of meeting the requirements of safety, quality and 
construction period.  

4. Conclusions 

The project cost in the implementation stage of the project is a variable quantity. Both the 
constructor and the owner hope to pay attention to the change of the project quantity or control the 
change of the project cost. Construction cost estimation is an important part of project feasibility 
analysis, and the largest part of project economic analysis. It plays a key role in project 
decision-making and the promotion of follow-up work. Government departments that master the 
massive data of engineering cost should take the lead in opening up data, provide data source guarantee 
for research, and remove the obstacles of data scarcity. The data introduced into the model also needs 
to consider that the cost of the construction project will be affected by social and economic factors; We 
should also analyze the correlation among the factors influencing the cost. In addition, enough similar 
projects can be estimated as cases, which will be of great help to the estimation accuracy of future 
projects. With the advent of the era of big data, massive data will follow. Accordingly, the massive 
storage capacity, powerful parallel computing and distributed computing capacity of cloud computing 
can provide important technical support for engineering cost industry and research. Therefore, cloud 
computing can efficiently analyze data, which is also a future development direction.   
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