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Abstract. The task is to develop a mechanism for the implementation of 

organizational and technological solutions in the construction of industry 

complexes. The action of the mechanism is based on the relationship of the 

parameters of organizational and technological design and construction 

decisions, which increases the reliability of the implementation of 

decisions. A conceptual approach has been identified to solve the problem 

of improving the reliability of organizational and technological solutions in 

the construction of industry complexes. A model of the technology for 

erecting an object using estimates of technological dependencies is 

developed, which is the technological basis for making organizational and 

technological decisions. The algorithm for the implementation of 

organizational and technological solutions in the construction of industrial 

complexes is determined. The proposed mechanism provides an increase in 

the multiplicity of ways to select the optimal set of organizational and 

technological solutions due to a significant expansion of the zone of 

feasible solutions and thereby solves the problem of ensuring the stability 

and reliability of organizational and technological solutions in the 

construction of industrial complexes. 

1 Introduction 
The construction of industrial complexes for various purposes, characterized by high 

dynamism, i.e. the constant change in the forms, methods and conditions of work, the need 

to comply with the interests of the owner for the effective investment of investor capital in 

the construction of complexes is a complex and time-consuming task. Construction practice 

shows that for the construction of each new industry complex, it is necessary to study all 

possible options for the organization of work in order to compare them and select the most 

rational of them for specific production conditions. 

In solving this problem, a conceptual approach is the development of methods to 

increase the reliability of organizational and technological decisions (OTD) [1-14]. 
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Currently, the basis for the formation of OTD are the principles of building systems 

engineering [15-18]. In the framework of this area of research, Russian specialists have 

developed various ways to increase the reliability of OTD. These include the technique of 

reducing organizational and technological processes into indistinguishable groups of 

reliability, the development of methodological foundations for the design of organizational 

and technological processes that provide system-technical coordination of functional 

subsystems and information-analytical tasks in an information-computing environment,

methods of increasing reliability with taking into account the risk in the design of the 

organization, technology and construction management in the face of uncertainty, “the 

project approach”, taking into account market fundamentals of building design, the 

development of construction organization projects by integrating the flow with the 

principles of integrated mechanization and the use of kibernetic construction management 

systems. From foreign studies, methods based on a buffer management strategy, creating an 

integrated metric for quantifying the stability of interdependent systems, and ensuring the 

stability of processes in construction are distinguished.

Nevertheless, the experience of using the listed domestic and foreign developments 

shows that no effective result has been achieved in increasing the degree of reliability of 

OTD during the construction of industry-specific complexes. A generalized analysis allows 

you to combine the reasons for this result in the following groups:

1. justification and adoption of OTD is carried out without taking into account their 

relationship at the design and construction stages;

2. the substantiation and adoption of OTD is carried out on the basis of a rigid 

relationship of time, volume and resource parameters of the organizational and 

technological model, which leads to adjustment of parameters even with a minimum 

deviation of one of these parameters; 

3. OTD are justified and accepted without taking into account the feedback between the 

technological and organizational subsystems.

To solve these problems, a new mechanism is proposed for the formation of the OTD 

system during the construction of industrial complexes, which eliminates the identified 

causes and ensures the achievement of stability and reliability of the OTD.

2 Definition of approaches to solving the problem of achieving 
reliability organizational and technological solutions
The construction of industry complexes, as an integral component of the modern 

construction industry, has its own objective laws that allow us to identify a study 

methodology, as well as determine ways to create models, and select decision-making 

algorithms for organizing the construction of complexes.

The industry complex is a multicomponent system, which is characterized by the 

following properties:

- the presence of several interconnected subsystems (enterprises, facilities), the 

construction of which is carried out independently from each other, but having a common 

completion date;

- the constancy of the purpose of the construction of subsystems (objects);

- the invariability of the structure, construction characteristics of subsystems (objects);

- the dynamism of the parameters of the construction of subsystems, which means the 

use of modeling not static parameters, but dynamic in the form of the pace of construction 

and installation operations (CIO);
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- the uncertainty of the external environment, in the context of which the construction of 

industry complexes occurs, which arises as a result of the impact of a multitude of poorly 

formalized criteria, including economic and social ones.

The distinguished properties make it possible to consider the process of building an 

industry complex as combining the construction of many objects that make up an industry 

complex. Then, when analyzing the sustainability of OTD during the construction of 

industry complexes, the task arises of studying the relationship between the characteristics 

of the system of organizational and technological solutions of individual objects 

(subsystems) and industry complexes in order to identify the continuity of organizational 

and technological solutions of design and construction.

Achieving the continuity of organizational and technological solutions when designing 

them as part of the projects for the organization of construction (PCO) of industrial 

complexes allows us to solve the problem of guaranteed implementation of construction 

schedules.

3 Development of a method for ensuring the reliability of 
organizational and technological solutions in the construction 
of industry complexes.
When developing organizational and technological solutions for the construction of modern 

industry complexes, the following features should be taken into account:

- a variety of types of construction models of industrial complexes;

- combination of construction and synchronization of commissioning of all the facilities 

that make up the complex, with the goal of putting the entire complex in commission by the 

planned completion date.

Since the construction of industrial complexes involves the construction of various 

facilities, one should expect many technologies for their construction. At the same time, it 

is necessary to take into account the fact that in order to solve the stated problem of 

ensuring the construction of complexes within the planned time frame, a system of 

organizational and technological decisions is needed that is unified for all the facilities that 

make up the complex, which is resistant to the factors inherent in construction and 

guarantees a certain probability of achieving the planned result. It is important to emphasize 

the unified properties so that the system of making organizational and technological 

decisions is based on a single platform and, thus, achieves efficiency and convenience in 

practical implementation.

In this regard, when developing a methodology for the adoption of OTD for the 

construction of industrial complexes that are resistant to the action of factors affecting the 

stability of the course of construction, the following restrictions should be taken into 

account:

- the relationship of the parameters of the OTD system for the construction of individual 

facilities and industry-specific complexes;

- the immutability of the policy deadlines for the construction of individual facilities 

that make up the industry complex. At the same time, a change in the course of construction 

of objects is allowed, leading ultimately to a decrease in the planned construction time;

- the construction period for the industry complex is long enough to consider the 

construction process as stationary;

- it is assumed that the intensity of the construction progress of the industrial complex is 

significant and regular, which allows us to consider the construction process as continuous;

- as the subsystems are taken the individual objects that make up the complex;
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- the system for the adoption of organizational and technological decisions of OTD 

during the construction of all objects (subsystems) that are part of the complex is formed 

according to a single principle and form a single platform on which OTD is implemented 

for the construction of the industry complex.

Reliable implementation of OTD projects for the organization of construction (PCO) of 

industrial complexes is ensured through an integrated system for the implementation of the 

OTD model of method statement (MS), built on the basis of the identified rules of 

technological interaction between the processes.

The basis of the OTD MS model is the model of the facility construction technology 

built using qualitative and quantitative estimates of technological dependencies between 

interrelated processes (Fig. 1).

A qualitative characteristic of technological relations between the construction 

processes determines the order of priority of work relative to each other and serves as the 

basis for establishing a certain order of interaction of construction processes used in the 

construction of an object.

A quantitative assessment of the technological interconnection of adjacent processes is 

the value of the minimum technologically necessary volume, which allows you to plan and 

organize the execution of the next technologically interconnected process at its beginning (

( , 1)

н
i iV � ) and end ( ( , 1)

o
i iV � ) (Fig. 1).

The model thus obtained is a sustainable technological basis for the adoption of OTD. 

The stability of such a model is achieved due to determinism throughout the production 

process at the facility for quantifying technological connections at the beginning and end of 

processes. Such determinism provides the construction of a “rigid” frame of the 

technological base model, which ensures compliance with the duration of work adopted in 

the PCO.

Further development of OTD based on this model is as follows.

OTDs are developed not for the entire construction schedule of the facility, the duration 

of which is laid down in the PCO, but for the schedule of work for a separate time period 

for each facility that is part of the complex, and this time period coincides with the 

construction period for which capital investments and CIO are allocated, adopted in the 

PCO calendar plan.

Fig. 1. The model of technology for the construction of an object (isothermal tank)
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Moreover, specialized flows are divided into processes and these processes are 

interconnected according to the rules of technological interaction of processes. The main 

criterion for the dismemberment is the compliance of the estimated cost of the total set of 

processes with the financing schedule according to the PCO calendar plan within the 

framework of the accepted duration of work.

Based on the results of the division of work into processes, recommendations are 

developed for compiling a work schedule, linked to current standards and indicators such 

as: the minimum lag of the beginning of subsequent work from the beginning of the 

previous one and the minimum lag of the end of subsequent work from the end of the 

previous ( , 1) ( , 1)( , );i
o
i i

н
iV V� � duration of each work item ,( )i jt

; the minimum combination of work 

performed at the beginning and end of their implementation ( , 1) ( , 1)( , );j
н
j j

o
jS S� � the amount of 

labor for each work item ( ( ))hR t ; the amount of material resources for each work item 
( )μ,τM

( Fig. 2). But it is necessary to fulfill the following conditions related to taking into 

account the quantitative and qualitative characteristics between technologically related 

processes.

Fig. 2. An example of constructing a calendar schedule of work based on the model of 

technological connections

The first condition (restriction) that must be taken into account is introduced to calculate 

the necessary labor resources for the implementation of the planned volumes of processes 

in a certain planning period.

E3S Web of Conferences 258, 09056 (2021)

UESF-2021
https://doi.org/10.1051/e3sconf/202125809056

 

5



 

 

 

 

 

 
Planning the necessary volume of the process j is possible subject to the following 

conditions:
1

, , , min , ,

1

( 1,2,... )H
j k i j k i j j k iV V V

�� �

� � � �
��

� � � � ��                        (1)

where , ,j k iV � � - the planned volume of the preceding process (j-k) at facility i in the 

planning period �, with which process j is technologically connected; 

1

,

1

j k iV
��

�
��
�

- the amount 

of the previous process (j-k) at facility i, completed (planned) in previous planning periods; 

min , ,

H
j j k iV � - the minimum volume that must be completed (or planned to be completed) in 

the previous process (j-k) for planning to be executed per unit volume of the process j.
The second condition is the restriction on the planned volume of the process j in the 

interim planning period �. In accordance with this restriction, the planned volume should 

not exceed the volume, the fulfillment of which is possible at the maximum saturation of 

the process front with resources such as capacity:

, ,  , ,   i j max i jV V� ��                                                          (2)

where  , ,max i jV � - the volume of the process that can be performed at maximum saturation 

with labor resources.

The third condition is the restriction or the need to reinforce the work planned in a 

certain temporary planning period with material resources:

μ, , ,

1 1

n m
pl

μ, τ j j i
i j

M n V �
� �

���                                                  (3)

where μ, τM
- the amount of material resources of type μ, which may be in the 

construction organization during the period μ, jn
– rate of material consumption per unit of 

work j;
, ,

pl
j iV �

� the volume of work planned to be performed at the facility during a certain 

planning period in physical measurements.

Then the necessary resources of the type of capacity necessary to carry out the processes 

planned for a certain planning period are formed according to the following formula:

, ,

1 1

m n
j
un pl

rat
j ih h

h
j i

C V
R R

g� �

�

�

� ���                                                    (4)

where 
n

j
uC � process unit cost;

, ,

p
j i

lV � � the volume of processes planned to be completed 

at the facility during a certain planning period in physical measurements; i – plan period 

number, 1,2,... ;i n� j – process number in the planning period, 1,2,... ;j m� � - plan 

period number; 

h
tg

– daily value output by industrial worker job h.

The resulting ratio indicates 1,2,... ;i n� the amount of necessary resources such as 

capacity for the implementation of the entire planned volume of processes in a certain 

planning period as part of the implementation of the financing schedule according to the 

PCO calendar plan. 

4. Conclusion
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The developed mechanism for the adoption of OTD during the construction of industry 

complexes allows us to solve the problems characteristic of existing approaches to 

increasing the reliability of OTD, by ensuring the conditions for the continuity of 

organizational and technological solutions of PCO and organizational and technological 

solutions of MS, eliminating their divergence. Such conditions are achieved:

� Dividing the specialized flows into processes whose estimated cost of a common set 

corresponds to the financing schedule according to the PCO calendar plan within the 

framework of the accepted duration of the work.

� The adoption of the OTD model of the technology for the construction of buildings 

and structures, which is a sustainable technological basis. The stability of such a model is 

achieved due to determinism throughout the production process at the facility for the 

quantitative assessment of technological connections at the beginning and end of processes.

� The development of the OTD model is not for the entire construction schedule of the 

facility, the duration of which is laid down in the PCO, but for the schedule of work for a 

separate time period for each facility that is part of the complex, and this time period 

coincides with the construction period for which capital investments and construction and 

installation works are allocated PCO schedule.

Scientific novelty lies in the author personally identifying a new approach to ensuring 

the stability and reliability of OTD during the construction of industry complexes, which 

consists in constructing the OTD on the basis of modeling the technology of construction of 

objects through the use of qualitative and quantitative assessments of technological 

interconnections between processes.

The practical significance of the developed mechanism consists in the possibility of 

using any project in conjunction with the current regulatory documents for any project 

taking into account the specific production conditions of the construction site, work

schedules and processes in technological maps, etc.
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