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Abstract. Timely implementation of repair activities for buildings and
structures, particularly of minor and major repairs underlie the safe
operation of real estate and guarantee its long-term and effective use.
Current requirements contained in Russian regulatory documents form the
basis for the planning of maintenance activities’ performing. The paper
focuses on maintenance activities as part of the property management
concept. The general ideas of minor and major repairs as integral measures
at the stage of operation of buildings and structures are presented in the
paper. All the necessary prescriptions for the maintenance of buildings and
structures are formulated quite fully and clearly in terms of legislation. The
basic principles of approaches to the repair activities’ performing will
remain the same for a long time. However, regularization of the procedural
processes of operation, taking into account all the mechanisms that are
available for today, is a matter of not only preserving and efficiently using
capital construction objects, as well as maintaining their safety, but also
information content of such technologically complex units, as buildings or
structures under conditions of modern urban environment.

1. Introduction

The economic substantiation of decision making is obviously related to the correct
assessment of operational and technical characteristics of a capital construction facility,
while the choice of the proper strategy of activities directly impacts the aspects of safety.

It is worth mentioning that the present article examines the basic principles for determining
the type of repair measures that are contained in the current regulatory documentation and
do not concern the technical, economic or functional performance of real estate objects
(minor or major repairs), however, the absence of such measures or their inappropriate
planning can cause dangerous emergencies that may pose an instant danger to people's lives
and the elimination of which requires significant financial investments. For this reason, the
problems and methodological foundations of the survey of capital construction projects, as
well as budgeting for building maintenance and engineering systems, are increasingly
becoming the subject of researches [1,3,5,7,9,10,13,14,15,16]. It should be mentioned that
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restoration works on cultural heritage sites with special status of use and maintenance are
attributed to the implementation of special approach [11], which is regulated by special
prescriptions [18,24,25,26]. The present article does not scrutinize such works.

2. Repair activities as part of the property management concept

Capital construction objects comprise the basis of any property complex. The planning and
development of a program for the efficient use of buildings and structures is based on an
assessment of their appropriate technical quality.

According to Article 55 25 of the Urban Planning Code of the Russian Federation
(hereinafter referred to as the RF Urban Planning Code), an owner of a building or structure
or a person (legal or physical) who owns the building on leasehold, economic management,
operational management or other legal basis is responsible for the operation [17]. In
addition, according to this Rule of the RF Civil Code (Clause 4), the frequency and
composition of maintenance works to be performed, as well as maintaining the proper
technical condition of buildings and structures, are governed by the requirements of project
documentation or the results of monitoring the technical condition for each building or
structure, proceeding from the conditions of their construction, reconstruction, major
repairs or operation [17]. The statement “proceeding from the conditions of their
construction, reconstruction, major repairs or operation” implies a system qualified
approach to solving such type of problems, since it is the assessment of the conditions
specified in the Urban Planning Code that should be performed at a high professional level.

The management element of the property complex, as of the basis for the main activity,
is the program for the use of real estate objects, ensuring the effective functioning of these
objects, including maintaining their operational and technical characteristics. The concept
of such programs is laid down in the core part of the RF Urban Planning Code [17]. In
particular, the 6th chapter refers to the requirements for the operation stage, while the
general principles of open information control are formulated in the 7th chapter.

In order to determine the strategy of planning and implementation of proper control
over the management process, it is necessary to evaluate the real estate objects (buildings,
structures) in terms of their appropriate technical quality. Based on the assessment, a list of
works to be carried out is formed, and accordingly, the type of planned activities at the
facilities are defined: maintenance, major repairs or restoration (for cultural heritage sites),
which presents a system of dependent and interdependent activities conventionally shown
in Figure 1.
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Fig. 1. Planning activities in the management of the property complex.

Maintenance (operational control) of buildings and structures should be carried out
constantly by the technical service throughout the entire operation [17]. Maintenance and
repairs are the basic system of measures, which should ensure the normal functioning of
objects during the entire period of their use by designation.

On the basis of Clause 6 of Rule 55_24 of the RF Urban Planning Code [17], which
contains the main requirements of the Russian legislation for the operation of buildings and
structures and prescribes the following: “In order to ensure the safety of buildings and
structures during their operation, maintenance of buildings, structures, operational control,
and minor repairs of buildings and structures should be provided”, the person responsible
for the operation of a building must timely organize the implementation of activities on
monitoring the technical condition of a building (structure), maintaining its efficiency and
operability, also with the involvement of specialized organizations. At the same time, in
accordance with clause 4.1 of Federal Standard GOST 31937-2011 [22], organizations
equipped with modern instrumentation base and having highly qualified and experienced
specialists are allowed to survey bearing structures of buildings. The above-mentioned Rule
of the RF Urban Planning Code establishes the minimum mandatory composition of the
section for activities on the operation of a facility. Special attention should be paid to the
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requirements contained in a project documentation of an object in terms of special
requirements for monitoring the capital construction object (for example, the need for
monitoring) within operation.

Whatever the reasons for incompleteness or lack of information (documentation) on
construction objects (demanded information about their current state) are: change of
owners, inevitable growth in the volume of real estate objects with a long service life,
erection of buildings under permanently changing legislation, other circumstances [6],— the
results will be mostly similar: it poses danger to safe operation and makes impossible the
determination of the resource amount needed for further operation. In particular, some
researchers distinguish the following reasons for a dramatic increase in deterioration of
housing construction: breakdown of the system of preventive minor repairs for the housing
facilities and limited financing of renovation processes [4]. Indeed, the absence of a
systematic approach to meeting the requirements of current legislation, meanwhile
necessary operating costs are known well, leads to the progressive increase in the amount of
irreparable capital construction facilities.

The requirements in a number of standards existing in Russia have not been updated for
quite a long time. In the general case, in accordance with BCN 58-88(r) (industry-specific
building code) [17], when planning repair and construction works, the frequency of their
performance can be chosen in accordance with the recommended minimum duration of
effective operation of buildings and objects, as well as their structural elements. In the
meantime, these requirements were elaborated 30 years ago, therefore the terms mentioned
there are valid for structures of a corresponding age. Moreover, non-compliance with the
basic requirements for performing minor and major repairs significantly reduces interrepair
time of a building and dramatically affects its safety and maintenance indicators. The
categories of technical condition of bearing structures of buildings and facilities, including
the ground base, are assessed on the basis of the survey results and checking calculations,
which are carried out in accordance with Federal Standard GOST 31937-2011 [22]
depending on the type of an object. According to the assessment, structures, buildings and
facilities, including a ground base, are divided into being:

« inastandards-compliant technical condition;
« inoperable condition;

* in limited operable condition;

e indisrepair.

Today a technical survey is the only way to determine the strategy for the further
existence of a building with a long service life, therefore the apparent need for such
measures should become an undeniable reality for operating services. As for new
construction projects, today documentation should obligatorily contain the section
"Requirements for the safe operation of capital construction object”, where the controlled
parameters for the systems and materials of the new generation are recorded [9]. When
comprehensive operating standards, the incompleteness of which is largely due to the high
rates of technology development, are absent, it is critical to follow the design instructions
and requirements for this section accurately.

At present, some questions concerning the rule-making in the area of building and
structure maintenance are becoming the subject of discussion in the scientific community:
"... in the field of rule-making, under consideration are the issues of building structures,
utilities for capital construction projects of various functional purposes and structures in
earthquake endangered zones, since there has no been operating standards until recent
times. When it is necessary, the elaboration of rules is preceded by research that are
conducted to obtain sufficient theoretical and reliable practical data to be considered when
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determining standardized parameters and specifying requirements for the operation of
buildings and structures during preparation of regulatory, instructional, technical and
organizational documentation."[8]. Researchers rightly draw attention to the necessity of
training qualified specialists in the field of operation of capital construction facilities under
modern conditions [5]. The mechanisms for the operational control of buildings and
structures themselves cannot be fully formulated today because the existing tasks have to be
solved within the framework of the available tools (visual inspection, technical inspection,
repair activities). Meanwhile introducing new methods and approaches requires providing a
significant platform for testing, the work on which should not harm the established control
schemes and affect safety issues and operational performance of objects. Paragraphs 3 and
4 of the present article contain a brief drafting of the modern concepts of minor and major
repairs.

3. Minor repairs

Minor repairs are always aimed at maintaining the performance of a building or structure;
during minor repairs, small scale defects of finishing layers and fillings, as well as minor
damages of utilities are eliminated. Minor repairs are carried out with a frequency that
ensures the effective operation of a building from the moment when construction (or
overhaul) is completed till the following major repairs.

Operational control is carried out by the person responsible for the operation of the
building or structure (RF Urban Planning Code [17] (Clause 9, Art. 55 24), Clause 1,
Article 40 No. 384-FL [20]). In the Russian Federation, the observance of the proper
implementation of this type of control for objects of federal property is the responsibility of
the management entity having the competence in managing state material reserve [18].

Minor repairs should be carried out at intervals that ensure the effective operation of a
building or facility from the moment when its construction, reconstruction or major repairs
are completed until it is put on for the next major repairs (reconstruction) (Figure 2).
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. - Major repairs of a

Completion of a
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Fig. 2. Minor repairs.
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Since proceeding of minor repairs affects neither the parameters of building structure
reliability, nor the project documentation development, nor initial permissive
documentation, then special approvals for its implementation are not required.

It is worth mentioning that the significant scale of damage of finishing layers or fillings,
numerous defects of utilities always indicate an increased intensity or degree of
deterioration. Such attributes inevitably cause damage to the bearing structures and become
a compelling reason for the comprehensive technical survey and planning of major repair
activities. Elimination of attributes of deterioration concerning finishing layers and certain
elements of utilities is unacceptable when there were not required repair works of structural
elements, since it can hide the critical damage to supporting structures and utilities, which
could later cause an accident and people’s death.

4. Major repairs

In accordance with RF Urban Planning Code, major repairs are the replacement and (or)
restoration of building structures or elements of such structures in capital construction
objects (with the exception of load-bearing building structures), replacement and (or)
restoration of engineering systems and utilities in capital construction objects or their
elements, as well as the replacement of single elements of bearing structures with similar or
other elements that improve indicators of such constructions, and (or) restoration of the
specified elements [17].

For major repairs of various types of structures, there are terms recommended by
regulatory documentation. One of the reasons for a decision on major repairs may also be
the actual unsatisfactory condition of an object: manifested signs of physical deterioration,
significant defects in bearing or enclosing structures, of utilities. In this case, the cause of
early failure of structural elements may be a violation of the conditions of normal operation
of buildings, including the lack of minor repair measures.

In terms of the legislation of the Russian Federation, comprehensive major repairs are a
serious construction activity requiring a comprehensive assessment of technical condition
of a facility and the elaboration of design-estimate documentation, initial permissive
documentation, and involvement of competent organizations (SRO in the territory of
Russia). It is important when planning major repairs to provide maximally the required
repair measures for the object in order to avoid failures and emergencies after the
completion of construction and installation works during further operation.

5. Strategy of planning repair activities under current conditions

When elaborating modern sets of operation rules, one may focus on the criteria of
organizational and technological reliability, as some researchers assume [9]. This is an
integrated approach, designed to take into account many factors of influence, particularly
on the process of building operation.

Under conditions of the increasing use of BIM (Building Informational Model)
technologies, the automation of the facility management process is quite applicable as a
combination of the concept of asset management: EAM (Enterprise Asset Management)
and BIM. The first one contains all the tools for organizing the operational maintenance of
assets and making decisions on appropriate operation way and on minor and major repairs,
while the second one has a detailed structured information model that takes into account the
interrelations of various information layers [2].
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It is clear that the absolute proven and widely accepted methodology for the operation
of capital construction facilities in modern conditions with the most effective use of modern
technologies can be discussed only after some accumulative methods of control and
decision-making are implemented. The ideological promotion in this direction is supported
at the legislative level, however, there is an urgent need to test new approaches to the issues
of building and structure maintenance in real conditions by specialists of the appropriate
profile.

6. Conclusions

In terms of legislation, all the necessary prescriptions regarding the maintenance of
buildings and structures are formulated quite fully and clearly. The general principles of
approaches to repair activities will remain the same for a long time. However,
regularization of the procedural processes of operation, taking into account all the
mechanisms that are available for today, is a matter of not only preserving and efficiently
using capital construction objects, as well as their safety, but also information content of
such technologically complex units, as buildings or structures under conditions of modern
urban environment. At the same time, it is necessary to train appropriate specialists who
will be able to solve operational control problems at the modern level. Technically, "elder"
capital construction facilities have a set of procedural processes of operation that differs
from the one of new construction facilities, but the general principle of mandatory control
should be implemented ubiquitously. The latest information technologies used by engineers
should become an effective tool for ensuring the safety and security of buildings and
structures. The situations when owners of real estate objects and legal entities exercising
the rights of owners do not have an idea about the operation assurance and technical
condition of their objects should be excluded.
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