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Abstract. Article justify the need for a systematic approach to the 

formation of uniform requirements for the volume and level of 

construction supervision carried out in the conversion of industrial 

facilities. Author determines the factors that affect the safety, is the 

quantitative characteristics of various types of control measures carried out 

by specialists of state construction supervision both at the facility and in 

the office. As a hypothesis, author considers the possibility of forming a 

single deterministic system that provides objective supervision during the 

conversion and does not create an excessive burden for both the state and 

the developer. As a result, the existing legislation in the field of state 

construction supervision is incomplete and partly contradictory. In this 

article the necessity of formation of scientifically grounded hierarchical 

organizational and technological system of construction supervision is 

defined. 

1 Introduction 

The primary risk (or rather, man-made risk) associated with the exploitation of the 

products of construction industry is such a condition (technical, physical) of the objects of 

capital construction, which may lead to material, social and environmental losses or risks of 

manifestation of these consequences in the form of accidents or damage. 

The account of the possible manifestations of negative consequences associated with the 

operation of construction projects is based on the quantitative and qualitative indicators that 

characterize such features of functioning (or properties) of the considered objects of 

research as "reliability" and "safety". Formation of conditions for the safe and reliable 

operation is a priority for the objects of capital construction of any functional purpose. 

Despite the increase of the level of technology of construction processes and the efforts 

of professionals to improve the regulatory framework, there has been an increase in the 

number of accidents on construction sites, as well as the severity of their consequences [1]. 

2 Methods 

The concept of the construction control system involves the use (for evaluation, 

organization and management of production and non-production processes of interaction 
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between the structural elements of the system) methods and techniques of system analysis, 

characterized by the following features: 

- system approach is used to analyze only systems; 

- obligatory hierarchical approach and multilevel (iterative) nature of the analysis of the 

subject of research; 

- analysis of the mechanism of integration and influence of structural elements in the 

complex of structural elements and complexes on the end result of the functioning of the 

system; 

- orientation of research to obtain quantitative characteristics that determine the 

behavior or condition of the system. 

 

Fig. 1. Methods and techniques of system analysis. 

In the adopted formulation, the analysis of the system of building production is 

considered as a complex polihraftechnica and a hierarchical system consisting of an 

aggregate of less complex subsystems (systems, components). Each of these subsystems 

can be considered as an independent object of research. 

The consequences of accidents include: direct economic losses (damage), the shortfall 

in the profit because of the late commissioning (or loss of part of the calculated capacity) of 

the construction projects, excessive operating costs; premature physical and moral wearout 

of construction products, reduction of social and/or environmental conditions. The main 

causes of accidents are the negative factors of different physical nature, which are formed 

by or manifest themselves at different stages (periods) in the life cycle of construction 

projects. Analysis of accidents happened at the objects of capital construction (of various 

functional purposes) indicates that the situations caused by accidents are almost never 

caused by the consequence of the only one reason and occur as a result of interaction of 

several different factors (or groups of negative factors). Each of these factors individually 

may not lead to the accidental consequences, but combined with other adverse factors 

(which may be formed at earlier stages of the life cycle) lead to accidental impacts. The 

total number of (presently known) individual adverse factors is large enough. It is evident 

that over time (with an increase of requirements to functional indicators and methods of 

forming construction products) the number of individual factors will only increase. In the 

most general case, under the result of adverse factors (or groups of negative factors) the 

quality of construction products can be degraded (partialy or completly). [2]  

For example, the accident may involve loss of quality which excludes conditions for 

normal operation of the building object on its initial function. The presence of defects and 

damages in the constructive system of engineering networks and equipment is characterized 

as a partial reduction (partial loss) of the quality of the acomplished construction of the 

facility, which leads to an increase (or contributes to manifestation) of material costs 

required for the maintenance (repair) of the required performance indicators.  

The task of ensuring the quality of construction products implies adequate improvement 

of the scientific bases, systemic approach, quality management (including monitoring and 

control) of the of capital construction objects erection. Construction products in the format 
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of buildings and constructions is an object environment of extended (long-term, lifetime-

defined) period of use. The extent to which the actual reliability and operational efficiency 

of the finished construction projects correspond to design and regulatory (legislative acts) 

values, determines the quality of construction products. The quality construction is one of 

the key factors determining the viability and prospects of development of this field of 

economic activity (economy). Ensuring reliability and quality is a permanent challenge for 

the subjects of investment activity in the construction industry [3-9]. 

Improving the quality of construction products is a complex, multifactorial challenge 

possible with a use of systematic approach along the following main areas (for key subjects 

in the investment activity in construction): 

‒ improving conditions for the development and effective functioning of the public 

forms of influence and intervention in the following formats: 

 rationing;  

 standardization;  

 certification;  

 licensing; 

 state expertise; 

 state supervision. 

‒ formation of the necessary conditions for the effective functioning of the non-state 

forms of influence and intervention in the following formats: 

 internal, production control on the part of the contractor; 

 architectural supervision by the project organization; 

 technical supervision by the customer; 

 construction quality control on the part of the investor  

 (insurance companies, banking enterprises, private entities). 

Quality of construction products (in the formats of indicators of functional efficiency 

and reliability) is projected, formed and provided for each of the periods of the life cycle. 

3 Results  

Table 1 shows the structure of factors and criteria for the level of quality of construction 

production. The level of quality largely determines the state (indicators) of competitiveness 

and is the main factor for the cost of construction products [3]. 

Table 1. The structure of factors of influence on construction quality. 

Determinants of quality of construction production 

Regulations and legislative acts 

• Construction production technology  

• Organization of construction production  

• Standard of organization  

• Quality assessment and control system  

• Qualification of management personnel  

• Qualification of construction personnel  

• Material and non-material factors of 

quality stimulation and development 

• Efficiency of control of performance of 

standards and regulations  

• Quality of design solutions and project 

documentation  

• Quality assurance of building production  

• Cost of construction products 

• Conditions of financial and material support of 

construction production 

Quality of performance of construction and installation works 

Economic criteria of quality level Org. and technical criteria of quality level 

• Cost of construction production  

• Level (value) of operating costs before the 

first repair  

• Duration 

• Duration of the operating period (lifetime) 

• Reliability of the finished construction project 

• Finished construction project safety 

• Risk minimization of manifestations of 

defects, damage to structural elements or fatigue 

processes in materials 
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Accordingly, the establishment of conditions to achieve the quality of construction 

products (taking into account possible changes in the provisions of normative and 

legislative acts) is a complex task.  The effective solution of this task is possible under the 

condition of a systematic approach to the organization of interaction between the main 

subjects of investment in construction: "The quality management is the establishment, 

maintenance and support of the required level of product quality in its development, 

production and operation, carried out through systematic quality control and a targeted 

impact on factors affecting quality." 

The system approach to quality management of construction products implies the 

development, approval and execution of a set of measures (technical, technological, 

economic, organizational work) that accompany the processes of construction. The 

development of measures to improve the quality of construction products is carried out in 

the following main areas: 

‒ timely introduction of changes and additions to the composition of project 

documentation; 

‒ actualization of provisions of normative and legislative acts; 

‒ development of new types of regulatory documentation that takes into account the 

current and prospective level of the technological state of the system of construction 

production; 

‒ improvement of training and enhancing the skills of engineering and construction 

staff. 

Quality management of construction products can be represented in the form of a 

functional system in which the functions (forecast, planning, organization, control, 

accounting, analysis, examination, evaluation, licensing, certification) can be considered 

simultaneously: both as a process and as a result. The function considered as a process is a 

special kind of management activity and a way of influencing the quality of construction 

production. The function considered as a result represents an assessment of the level of 

quality of construction products by the following groups of indicators [4]: 

‒ rates of purpose; 

‒ indicators of destination; 

‒ indicators of reliability and safety; 

‒ indicators of comfort, ergonomics and environmental friendliness of the 

environment; 

‒ aesthetics rates; 

‒ technology rates (during erection and operation); 

‒ rates of unification, availability of manufacture; 

‒ information and legal rates; 

‒ economic rates; 

‒ social rates.  

The quality level of construction products is expressed by a system (calculated 

combination) of single (absolute) indicators and / or complex relative index (the ratio of the 

complex index of quality of construction products to the corresponding complex indicator 

of the base level) [5]. The quality management is part of a single and integral system for 

managing construction production and is implemented at each of the possible levels: state, 

departmental (industrial), production (object). Quality assessment is an indispensable 

element of any level of management of the product quality system. At the state level, it is 

envisaged: planning the necessary indicators and supervising compliance and developing 

measures to improve the quality of construction products. Planning the quality of 

construction products is reduced to the development of regulatory and legislative acts 

regulating the composition, volume and quality of work and activities performed during the 

main periods of the life cycle, as well as the establishment of technical conditions for the 
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manufacture of building materials, products and structures [6]. Presented an opportunity to 

construction of product quality system in the form of an algorithm (Fig.2). 

  

 

Fig. 2. Conceptual database model. 
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4 Conclusion 

Thus, the hierarchical dependence of the construction supervision in the quality control of 

construction products (set in the project documentation), which is reduced to three types of 

inspections (office, field and tool), is formulated. The main requirements for the results of 

compliance checks carried out by the supervision of compliance with safety rules in the 

performance of construction works and technological processes, as well as fire, sanitary - 

epidemiological and environmental supervision. 

In addition, the result of quality management by the state construction supervision 

formulated four resulting vectors: constant, relevant, complete and objective assessment of 

compliance and issuance of recommendations necessary to ensure the established level of 

quality, regardless of the interests of any subject of investment in construction [7]. 

Based on the above, it should be concluded that the modern approach to the activities of 

construction supervision based on the criteria of risk-based approach should be the basis for 

improving the quality and safety of construction products at all stages of its formation. 
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