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The complex reconstruction of the obsolete housing stock is an actual problem for many
countries. Now this task is an urgent challenge for Ukraine. There is a large number of buildings
which condition requires urgent major repair or demolishing in Ukraine.

In order to renew the housing stock at the state level a program for the complex reconstruction of
the housing stock is planned. The success of the implementation of housing stock renovation program
depends on many conditions. One of the most important barriers is the shortcomings of the legislative
framework. The absence and ambiguity of legal provisions governing the implementation of the
complex reconstruction make the process of housing rehabilitation difficult and extremely slow.

The experience of Ukraine demonstrates that one of the issues within the implementation of the
complex reconstruction program of the housing stock is the justification of criteria for the definition
of objects to be reconstructed. he classification of obsolete housing stock objects presented in Ukraine
(on the example of Kyiv) has been carried out in the article. In the study several prevailing types of
buildings were distinguished: historical buildings, buildings of the Stalin's type («stalinki»), buildings
of barrack type and buildings of the first period of industrial house building, the so-called
«khrushchevki»

The drawbacks of the existing approach to the definition of outdated housing stock are analyzed.
Criteria for defining obsolete housing stock and parameters for their determination are proposed.

The considerable volumes of the obsolete housing stock (about third of the total housing stock)
and the lack of the necessary financing require a thorough analysis of the objects of comprehensive
reconstruction, starting with a clear parameterization of the criteria for assigning existing housing
stock to the obsolete one and determining rational methods of reconstruction depending on the types
of obsolete housing stock.

The justification of criteria and parameters for defining the obsolete housing stock allows to
make a step forward to the definition of the most efficient types of reconstructive measures for
appropriate types of buildings.

Keywords: obsolete housing stock, technical condition, safety of living conditions, comfort of
living conditions, effective expectancy life of the building.

Introduction. Settlements, originating in a certain period and at a certain
point of space, during the course of their existence gradually turns from a
small group of buildings to a large city. The formation of living conditions in
the settlement as a kind of reflection and consequence of the gradual
development of urban infrastructure, does not always occur at an even pace,
but experiences either rapid growth, or a slowdown.

It is possible to distinguish several characteristic periods of the city's
existence [17-18]: emergence (creation of primary structural elements of the
urban environment); formation (rapid increase in volumes and quality of
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material objects and the level of the urban environment comfort); slowdown

(when the quality of urban material and living conditions reaches a certain

peak in accordance with the historical socio-economic conditions of society).

The next phase can occur in three scenarios:

1) stagnation — gradual aging and destruction of the material environment
and, as a consequence, a rapid decline in the level of comfort in the city);

2) stabilization — permanent maintenance of the quality of the environment
and provision of adequate living conditions;

3) development — further development of the quality of the urban environment
and living conditions in accordance with the latest evolutionary and
technological achievements of mankind.

The main task of local self-government bodies, designers and builders is to
prevent the destruction of the city and, at the very least, to ensure a stable level
of quality of living in the city and to try to create conditions for its further
development. The long-term operation of the objects of material infrastructure
necessarily leads to the loss of primary operational characteristics of buildings
and structures [2, 5], to their physical [11, 13] and moral [6] wear. The
maintenance of the proper quality of residential and non-residential buildings
is ensured through the implementation of programs for the reconstruction,
renovation, and rehabilitation of obsolete buildings.

In different countries the issue of maintaining the proper state of residential
and public buildings is given constant attention both at the theoretical and
practical levels [1, 2]. Reconstruction, renovation or rehabilitation programs
are ongoing. In Ukraine, however, there were no mass activities for the
reconstruction of the housing stock between 1990 and 2020. Therefore, the
problem of the reconstruction of the housing stock is urgent for Ukraine.

According to the State Statistics Service of Ukraine as of January, 2018 the
total area of the country's housing stock was 993.3 million sq. m (without
taking into account the area of housing stock in the temporarily occupied
territories of Ukraine) [25]. At the same time, the housing stock of urban
settlements is 60.9% (599.4 million sq. m) from the general stock. Taking into
account that 64.9% of housing stock in Ukraine was built more than 40 years
ago the problem of updating the obsolete residential multi-apartment buildings
is extremely acute for all Ukrainian cities (see Table 1) [24].

Table 1

Distribution of the housing stock of Ukraine by construction period, %

. Including in urban areas

Period Apartments Apartments %
Until the 1950 7300 6200 9,5
In the 1950s 11400 8900 16,3
In the 1960s 21800 19600 26,3
In the 1970s 25400 27700 20,9
In the 1980s 23100 26100 17,0
After 1990s 11,0 11,5 10,0
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In 2019, the development of the Program for the Comprehensive
Reconstruction of the Obsolete Housing Stock of the City has been started in
Kyiv. It necessitated the renewal of the existing regulatory and legal
framework and the creation of methodological support for the implementation
of the program both in Kyiv and other settlements.

1. Purpose and methods

The term obsolete housing stock in Ukraine is widely used both in public
speaking and in scientific publications. However, in the legislation this term is
used only in one document — the law of Ukraine «On the complex
reconstruction of quarters (microdistricts) of the obsolete housing stock» [27].
According to the legislation «obsolete housing stock — is a set of housing
objects up to five floors, except for individual houses, which by technical
condition do not meet the modern normative requirements of safe and
comfortable living, the maximum period of operation of which is expired or
the wear of the main structural elements of which is not less than 60%». Any
other quantitative and qualitative characteristic of this term in the legislative-
normative base of Ukraine is absent. In this definition, four criteria sign of an
obsolete fund can be distinguished: number of floors, technical condition,
safety of living conditions, and comfort of living conditions.

The purpose of this study is to determine the parametric characteristics of
the criteria for considering buildings as obsolete ones. The results of this study
can be useful in adjusting the existing legal and regulatory framework for the
development and implementation of Programs for the comprehensive
reconstruction of the obsolete housing stock, as well as developing
recommendations for the application of possible reconstruction methods in
accordance with various types of obsolete buildings.

The study is based on the application of methods of formalizing the criteria of
the obsolete housing stock on the basis of comparative analysis of the regulatory
and legal basis and terminology apparatus of the reconstruction processes.

This allows us to identify certain types of obsolete buildings that require
urgent reconstruction measures and justify the sequence of reconstruction
projects. Besides, analysis of the results of comparative research of
implemented foreign and domestic programs and projects of the
comprehensive reconstruction of appropriate types of buildings is carried out.

The study was carried out on the basis of statistical reports of the structural
unit of the Kyiv City State Administration on the volume and condition of the
existing housing stock in Kyiv.

2.Theory

In Ukraine the term obsolete housing stock is most often applied to
residential development of the first period of industrial housing construction
(the 50s-60s of the last century). The total amount of this housing stock in the
country is about 72 million sq. m. [24] of which 12.8% (9,2 million sq. m.) is
in Kyiv [12]. However, the typology of residential and non-residential stock,
which in its characteristics can be classified as obsolete, is much wider.

Proceeding from the historical stages of the formation of housing
development, in the study several prevailing types of buildings in Kyiv were
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distinguished:

historical buildings. Includes two subtypes: (a) buildings and constructions of
historical, architectural and cultural value, which are included in the register of
cultural heritage monuments; (b) so-called background buildings, that is,
buildings and structures that are not monuments of cultural heritage, but create
an idea of the urban environment of a certain historical period of formation;
buildings of the Stalin's type («stalinkiy). An insignificant amount of
buildings of increased comfort constructed in the 30s—40s of last century
(period of Stalin's rule);

buildings of barrack type. Buildings and constructions of extremely low
quality, which were built mainly after the Second World War as a
temporary housing stock;

buildings of the first period of industrial house building, the so-called
«khrushchevkiy. Mostly five-story brick and panel houses, which were
built according to the program for the restoration of the housing stock
destroyed during the Second World War, started by the head of the USSR —
Nikita Khrushchev.

Each type of these buildings is characterized by various architectural and

planning features, number of floors, material of structural elements and other
characteristics (Table 2).

Table 2

Main characteristics of various types of outdated residential buildings

Parameter Historical type | Barrack type Snlie f?tflp:n?eﬁi((}:tlffa»
of buildings | buildings ordinary X
-intended
series 2005 | o1 -1w07
CO“;;?&;‘O“ before 1920 | 1950s 1950s 1950s
: brick (of
load}gz?;?agl wall brick, wood | destroyed brick Brick
buildings)
toad-bearing wall| - 510,80 0.51 0.51
Sy reinforced con-
bridging wooden wooden wooden crete floor slabs
roof sloped, with an| sloped, with |sloped, with| sloped, with an
attic an attic an attic attic
number of storeys 1-8 1-2 3 5-10
room height, m 2.5-4.5 2.8 2.8-3.0 3.3-3.6
. 2 615
kitchen area, m 45-12 (shared) 7.0-17.8 7-12
elevator absent/present absent absent present
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Continuation of Table 2

«Khrushchevkay
«Khrushchevkay type 5-storey buildings | type 9-storey
Parameter panel buildings
panel brick brick / panel
series 1-464 1-438 1-480 1-464A
CO“;;?&;‘O“ 1960s  |1950s-1960s| 1960s-1970s | 1960s-1970s
load-bearing wall reinforced brick, brick brick, reinfor- reinforced
. concrete ced concrete
material large-block concrete panels
panels panels
load-bearing walll 4 35 0.51 0.35-0.45 0.35
flat-slab, ﬂ?lti-slzz‘té or hipped, hipped,
bridging reinforced reinpfrc))rcé d reinforced reinforced
concrete concrete concrete
concrete
flat-slab,
roof cfl?;-tfilﬁga cfl?;-tfilﬁga combined or flat-slab
separate
number of 5 5 5 9
storeys
room height, m 2.5 2.5 2.5 2.55
kitchen area, m’ | 5.6—6.3 5-6 5-6.5 6.4-17.6
elevator absent absent absent present

However, all of these types of buildings are characterized by a long life
(from 50 to 150 years) and an urgent need for reconstructive measures. But as
already mentioned, in the definition of obsolete housing stock the period of
construction and the lifetime of operation are not mentioned.

Let us consider in detail the signs that are applied in the legislative
definition of the term obsolete housing stock, and can serve as criteria for
considering an existing housing stock as an obsolete one.

2.1. Number of floors

According to Article 1 of the Law of Ukraine «On the complex
reconstruction of quarters (microdistricts) of the obsolete housing stock» [27],
the term obsolete is referred to «... a set of housing objects up to five floors,
except for individual building». Considering the types of residential
development in Kyiv according to the historical periods of construction, it can
be noted that number of floors of buildings built before 1980 is significantly
different.

The historical buildings are characterized by the greatest variety. These are
the 1-2-floors buildings of the former country houses of wealthy Kyivans,
which in the process of the spatial development of the city entered its borders.
There are also the 2-3-floors buildings of the most preserved historical district
of the city — Podol. There are also 8-9-floors profitable houses of various types
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of prestige in the central historical part of Kyiv. The total volume of this type
of construction is about 2.6 million sq. m.

The second type — Stalin's type — depending on the level of comfort of
houses is represented by 3-4-floors buildings (with a lower level of comfort)
and 7-8-floors buildings (with a higher level of comfort). The construction
volume of such buildings is about 0.73 million sq. m.

The buildings of barrack type, which amounts to about 0.28 million sq. m, is
in a very poor condition and presented by 1-2-floors buildings predominantly.

The fourth type of buildings is the most widely represented. These
buildings refer to the first period of industrial housing construction. They are
predominantly 5-floors buildings with a small number (0.47 million sq. m) of
9-floors panel buildings. The total amount of this housing stock is about 9.2
million sq. m.

It is obvious that the definition given in the current legislation explicitly
limits objects that can potentially be covered by complex reconstruction
projects ignoring objects of housing more than five floors, that does not
correspond to the description of the above mentioned types of building.

On this basis, the number of floors cannot be a criterion for assigning
buildings to the category of obsolete housing stock which requires immediate
reconstructive measures. The number of floors can only be one of the signs
according to which it is possible to roughly determine the belonging of a
particular type of building to a certain period of construction, and as a
consequence, to determine the approximate lifetime of this building and its
corresponding physical wear and technical condition.

2.2. Technical condition

The technical condition of the object, construction design, engineering
system is a set of indicators characterizing the operational suitability of the
object in comparison with their maximum permissible values [19]. Technical
condition assessment presumes determination of the level of fitness of the
technical condition of the object, its constructions and engineering systems
based on comparison of the actual values of their characteristics with the
values defined by the design and normative documentation. The main
characteristic for establishing the general technical condition of the object is an
aggregate estimate of the physical wear of its structural elements.

The detailed calculation of physical wear considering the damage of
specific structural elements is carried out on the basis of characteristics of
damages and indices of the specific weight of structural elements. The specific
weight of elements in the replacement cost of a building is taken according to
the average parameters of the replacement cost for the building the
corresponding functional purpose.

Physical wear is treated as a loss of building value compared to the value of a
new building due to partial or complete loss of initial technical and technological
qualities of its elements [19]. Therefore, the amount of physical wear can be
determined by calculating the necessary costs to eliminate physical wear.
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Fig. 1. Dynamics of physical wear during different periods of effective life expectancy

When determining physical wear on the basis of the building's lifetime the
method of a residual lifetime is used. It presumes the comparison of the
chronological and normative life of the building. The normative term of
building operation depends on the group of solidity, which in turn is
determined by the features of the structural elements of the building — the
material of the walls (stone, brick, large-panel, large-block, small natural or
artificial stones, wooden and other), type of overlap (reinforced concrete
prefabricated or monolithic, metal, wooden and others), the presence and
characteristics of engineering equipment. There are six solidity groups with an
average building lifetime according to normative in Ukraine: I — 150 years; IT —
125 years; ITII — 100 years; IV — 100 years; V — 70 years; VI — 30-50 years [19].
Figure 1 shows a normatively defined model of the linear dependence of
physical wear on the duration of operation of the building (dotted line).

2.3. Safety of living conditions

After reconstruction or major repairs, residential buildings must be restored
to their functional purpose and basic requirements for them throughout the
subsequent period of operation. These requirements imply compliance with
certain indicators [22].

They can be divided into three groups. The first group includes indicators
that characterize the safety of living conditions in a residential building (the
strength, stability and reliability of the building, fire safety requirements). The
second group includes indicators characterizing the comfort of living
conditions (the necessary level of comfort and sanitary condition of the house
and the adjacent areas; the normative level of noise protection; the normative
insolation of the building). The third group includes indicators characterizing
the efficiency of the operation of a residential house (normative indicators of
heat protection and energy saving).

Consider the first group. In accordance with the Law of Ukraine «On the
complex reconstruction of quarters (microdistricts) of the obsolete housing
stock» [27] as one of the criteria for determining the objects of the obsolete
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housing stock, safe living conditions are indicated. They are based on the

maximum period of building operation or on the quantitative indicator of the

physical wear of the main structural elements of the building (60%). This
criterion is directly related to the previous one — the technical condition of the
object.

Let us consider the concept of the maximum period of building operation.
The regulatory framework does not contain the definition of the maximum
period of building operation. But there is a concept of the limit building
condition — a condition in which further exploitation of the building is
inadmissible, connected with difficulties or is not expedient [22]. And there is
also the concept of the building’s lifetime. Obviously, the determination of the
maximum period of building operation refers to the period of building
operation before the limit building condition appears.

It is worth noting that two buildings of the same group of solidity of the
same construction time (and thus the same chronological life) can have
different physical wear. A large number of factors affect the rate of
accumulation of physical wear of the building. Physical wear can be the result
of natural and/or artificial factors. At the same time, factors affecting physical
wear can be divided into internal and external factors in relation to the object
[4, 26].

Important factors affected the accumulation of physical wear of the
building are:

e quality of project documentation;

e quality of building materials;

e observance of technological processes in construction, temperature
regimes, technology of preparation and execution of separate stages of
construction;

e observation of the maintenance conditions, including the frequency and
quality of ongoing and major repairs;

o the duration of periods in which the buildings were unused.

Therefore, in order to take into account the above factors affecting the rate
of accumulation of physical wear, the concept of effective life expectancy is
introduced (Fig. 1). Depending on the natural conditions and features of the
technical operation of the building, its effective life expectancy can differ from
a lifetime. Therefore, when determining the physical wear by the method of a
residual lifetime without taking into account the peculiarities of technical
operation, it is possible to obtain a result that will incorrectly characterize the
actual condition of the building.

Understanding the features of accumulation of physical wear of a building
is important not only for the correct determination of physical wear, but also
for determining those restorative measures that can prolong the building
lifetime.

Consider the features of physical wear formation depending on the
conditions of use, different periods of building's life, as well as the relationship
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between the level of physical wear and the costs necessary to eliminate

physical wear.

In addition, the dynamics of physical wear accumulation varies depending
on the period of building operation. It is noted that physical wear accumulates
most intensively in the first 20-30 years and after 90-100 years of operation
(for houses 1-2 groups of solidity) [2].

There are 3 phases in the period of effective life expectancy [29] (Fig. 1):

e the first phase (cover first 25% of the effective life expectancy) is
characterized by a clear increase in physical wear due to defects caused by
the quality of materials and structures, as well as construction and assembly
works;

o the second phase (occurs after the first phase and is about 50% of the
effective life expectancy) is characterized by the fact that the process of
accumulation of physical wear of the building is sharply slowed down
mainly due to repairs;

o the third phase is characterized by a sharp increase in physical wear due to
the accumulation of operational fatigue. The building may require complete
renovation.

Due to the fact that the technical condition of the building is inversely
proportional to its physical wear, it is possible to apply this connection to the
overall preliminary assessment of the technical condition of the object. If we
use this common model of wear dynamics on the effective life expectancy of
different types of buildings according to their types of solidity, we can observe
that the actual exploitation term of some types of buildings in Ukraine is
exceeded. At the same time, some types of buildings are within their third
phase of effective life expectancy (Fig. 2).

Technical
condition

the actual period of operation
{wear, %}
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{0-20%}
B
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{21-40%) S
E 2
)
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Fig. 2. Dynamics of physical wear and effective life expectancy for buildings of different types
which were built in different periods
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The analysis allows us to state that at the time of assessment
(approximately — 2020) barrack-type buildings, parts of historical buildings,
and buildings of the first mass series of industrial housing construction (panel
«khrushchevki») has a completely exhausted period of effective use. These
buildings are in disrepair condition.

Some of the buildings constructed in the 1930s («stalinki») and brick
«khrushchevki» constructed at the beginning of the first period of industrial
housing are in critical condition and need an immediate major repair.

Only the «stalinki» of the 1940s and the brick «khrushchevki» of the 1960s
and 1970s still have a margin of safety, but their reconstruction is the most
expedient and effective at the current stage.

This analysis is theoretical. Certainly, some groups of buildings were the
objects of major repair during their term of exploitation, which significantly
affects the extension of the effective life expectancy of the object.

Frequency and quality of ongoing and major repairs affect the rate of
accumulation of physical wear. The purpose of the ongoing and major repairs
is different. Ongoing repairs are carried out to maintain building condition in a
systematic and timely manner and to prevent premature wear of structures and
engineering equipment. Major repairs are carried out to restore its resource,
replace, if necessary, structural elements, systems of engineering equipment, as
well as improving its performance [23]. Ongoing repairs are carried out
between major repairs.

Carrying out major repairs can significantly influence the rate of
accumulation of physical wear slowing it and prolonging the building's
lifetime for dozens of years [1, 16].

The exact time for major repairs is difficult to specify since much depends
on the actual condition of the building. But the construction norms provide for
standard terms, which are indicative terms of service of certain structural
elements. For example, the heating system needs to be replaced after 30-40
years. Water supply and sewerage are designed for 25 years of service. The
wooden floors, doors, frames and other wooden constructions are estimated for
the same period. Therefore, complex repairs with replacement of engineering
communications in buildings of all types should be carried out every 30 years,
and selective — every 15-20 years. Changing the floors and non-capital walls is
recommended after 50 years. During the major repair of buildings, physical
wear is eliminated in replaceable structures and just decreases in non-
replaceable ones, since repairs for non-replaceable structures are of a
restorative nature.

The efficiency of major repairs depends on the condition of the building.
The absence of timely restoring of the structural components' bearing capacity
reduces the effectiveness of further refurbishment work. With physical wear up
to 40%, the estimated cost of physical wear elimination is about 10-30% of the
cost of the structural components. With further increases in physical wear (40-
60%), the estimated cost of work increases to 40-80% of the cost of structural
elements, and with wear above 60% reaches 90-120% of the cost of structural
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elements. Therefore, the need for systematic repair and restoration works

during the building's term of operation is obvious.

2.4. Comfort of living conditions

The criterion of «comfort of living condition» has the most ambiguous
interpretation, since the essential component of this concept is the subjective
attitude of residents to the idea of «comfortable conditions» [9].

In Ukraine housing in terms of comfort and social orientation is divided
into two categories [20]:

o first housing category — dwelling with limited lower and unlimited upper
limits of areas of apartments and single apartment houses, providing the
level of comfort not less than minimum one;

o second housing category — dwelling with limited lower and upper limits of
apartments and rooms of dormitories in accordance with the current
sanitary standards providing a minimum acceptable level of living comfort.
The requirements for noise protection of both internal premises and near-

house residential areas, clearly parameterized in the regulatory framework. The

maximum permissible noise load parameters are 40 DBA and 30 DBA in the
internal premises of apartments and 55 DBA and 45 DBA in the near-house

territories day and night respectively [21].

The determination of the insolation mode of the internal rooms and the
adjacent areas is carried out by means of a clear parameter — 2.5 hours of direct
solar radiation, which should provide minimum necessary sanitary and
hygienic indicators. These parameters are clearly determined and unified for
the housing of any comfort category. It is much more difficult to determine the
quantitative indicators of other qualitative characteristics of comfortable
housing. They can include: features of the layout of the apartment, the
availability of engineering sanitary equipment, the presence of elevators, the
height of the premises, the material of structural elements and elements of
decoration, etc. [10].

The absence or insufficiency of all the above characteristics can be
determined by such a concept as moral wear of the building, that is, the
discrepancy of architectural and design solutions, level of internal
improvement and engineering equipment with the current technical conditions
and norms and the growth of the population's needs [7].

The signs of moral wear of residential buildings include the lack of central
heating, water supply, sewerage, clevator, gas supply, obsolete types and
designs of this equipment; inconvenient layout, ‘passageways’ rooms,
combined bathrooms, minimum kitchen areas and utility rooms; non-
conformity of wall structures, ceilings, stairs and other elements to modern
requirements of heat resistance, sound insulation, waterproofing, etc. The
moral wear of the building changes intermittently as social demands change.
According to experts, this occurs every 8-10 years. Moral wear is formed
independently of physical and often develops faster than physical wear.

A separate group of comfort parameters is made up of energy-saving and
energy efficiency indicators of the building [3, 15]. Unfortunately, this
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indicator is absent in the current legislation on the reconstruction of obsolete
housing and must be included as a criterion for determining the need for
reconstruction measures. Energy efficiency is an indicator characterized by the
ratio of efficiency from use to energy consumption [14]. It is a question of the
costs of electricity, heat, water, gas, etc. In addition, the indicators of the
thermal technical characteristics of the fencing structures are important.

The economically feasible level of energy efficiency is determined by
financial and macroeconomic calculations, which grounds the reasonable
minimum requirements for energy efficiency. Cost-effective energy efficiency
is determined by cost-benefit analysis, and presume that benefits exceed costs
by at least 15 % [15].

3. Result and discussion

The problem of updating housing stock is extremely urgent for most cities
in Ukraine. The long term of building operation, the unsatisfactory technical
condition of buildings, and moral wear require urgent measures to improve the
level of safety and reliability, technical-operational and energy-efficient
indicators of existing buildings, providing modern comfortable living
conditions.

The considerable volumes of the obsolete housing stock (about two-thirds
of the total housing stock) and the lack of the necessary financing require a
thorough analysis of the objects of comprehensive reconstruction, starting with
a clear parameterization of the criteria for assigning existing housing stock to
the obsolete one and determining rational methods of reconstruction depending
on the types of obsolete housing stock.

The basis of such decisions is the current Ukrainian legislative and
regulatory framework, which, unfortunately, is not perfect. The wording of the
term «obsolete housing stock» in legislation does not provide a sufficiently
correct definition of the object of reconstruction. The research has made it
possible to define the main values of the parameters of assigning buildings to
the obsolete ones by four criteria — number of floors, technical condition,
safety living conditions, the comfort of living conditions (Fig. 3).

The existing housing stock of Ukraine, two-thirds of which was built more
than sixty years ago, is characterized not only with a significant variety of
architectural and design solutions but also different floors - mainly from 2 to 9
floors. In addition, such a number of floors is characteristic of any period of
housing construction, including modern. That is why, in our opinion, the floors
should not be a criterion for the aging of the housing stock and should be
removed from its definition.

The following criteria — technical condition and closely related safety of
living conditions — are the most decisive in the determination of the
reconstructive measures. Taking into account the characteristics of the
structural elements and the corresponding group of solidity, residential
buildings built before the 1970s of the last century (first of all, these are panel
buildings of the first mass series of industrial housing construction and barrack
type houses) have a life limit of 50 — 100 years [19].
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Fig. 3. A comparison between an existing concept of an obsolete stock and our proposal

Thus, a significant part of them is already in the third phase of their lifetime
(physical wear more than 50%), which is characterized by a rapid increase in the
rate of accumulation of physical wear through operational fatigue.

One way or another, but as the operating time increases, the level of
physical wear increases and at a certain stage the cost of eliminating physical
wear can exceed the residual value of the building. This occurs after physical
wear reaches 50%. Consequently, the reconstruction of the building before it
receives significant physical wear corresponding to the old or not applicable
condition is more effective. This allows, on the one hand, to prolong
significantly the building lifetime, on the other hand, it allows in most cases to
carry out reconstruction, including the improvement of the technical and
economic indicators of the building, without the eviction of residents.

Physical wear exceeding 50% makes it possible to assume that the building
is already in poor technical condition and should be included in the major
repair program. The absence of reconstruction measures will inevitably lead to
an emergency condition of the building, followed by destruction and threat to
the lives of residents.

Thus, we believe that this indicator of physical wear (40%) in the
conditions of additional existence of moral wear, that is, the discrepancy of
buildings with modern requirements of comfort to residential buildings, which
is obvious in relation to the housing of the above-mentioned years of
construction, is enough to consider them as objects of obsolete housing stock
requiring immediate reconstructive measures.

In this case, we believe that the physical wear indicator at 60% for the
reference of the object to the obsolete housing stock is too high. From the
above-mentioned reasons, it is clear that physical wear exceeds 60% indicates
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the low efficiency of carrying out further reconstruction work for this building.
Residential buildings with physical wear over 60% are potential objects for
demolition with the subsequent construction of new residential buildings on
this site. At the same time, demolition and new construction require mandatory
eviction of residents and significantly complicates work on the comprehensive
reconstruction of obsolete buildings.

Non-compliance with previously constructed buildings with modern
requirements of comfort cannot always be eliminated in the process of carrying
out reconstructive measures. First of all, these are features of the architectural
and planning solutions of apartments, the height of premises, level of
insolation (which, by the way, is not normalized in many countries of the
world). These characteristics, even after reconstruction, remain usually
unchanged and will only determine the attractiveness of this housing and its
price in the real estate market.

A single legislative parameter of comfort is the area of apartments, or more
precisely, its limited lowest meaning. But it is more correct to refer not to the
area, but to the housing provision, which is defined as the amount of the total
area of the apartment which falls on one resident. In Ukraine, as of January,
2018 the average housing provision is 23.7 sq. m per person [25]; and in Kyiv
- 21.8 sq. m per person [12]. This indicator differs significantly in different
settlements of Ukraine and is much lower than in other countries in Europe. In
our opinion as a fixed parameter of the minimum guaranteed housing provision
the sanitary norm of free privatization of residential premises, fixed in the
normative documentation, can be used — 21 sq. m. per person [28].

In our opinion in terms of the minimum standard of comfort of living the
energy efficiency of buildings operation is the determining factor. It is the
excess of the received level of benefits (energy efficiency) above the level of
costs for its achievement more than 15% should be the criterion for the
decision to modernize the building.

4.Conclusion

In view of the above, we note that it is advisable to consider a
comprehensive reconstruction as a long process, which consists of several
stages. At each stage, the concept of an obsolete housing stock subject to
reconstruction can be changed. Initially, the reconstruction should cover a
housing stock with a worse technical condition. Therefore, the main criterion
for assigning the object to an obsolete housing stock is the significant physical
wear of buildings (50% or more).

The task of reconstruction of the housing stock is not only the technical
upgrading but also the improvement of the living conditions of the population,
reduce operational costs. So the second stage of the comprehensive
reconstruction should cover buildings that have less physical wear indicators
(40% or more) but are obsolete in terms of compliance with modern
requirements to housing, that is, are not energy-efficient and have significant
signs of moral obsolescence.
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On the basis of the above, we propose the following definition of the obsolete
housing stock for the comprehensive reconstruction on the first stage - a set of
apartment buildings which technical condition does not meet the minimum
normative requirements of safe and comfortable living, which average physical
wear revealed as a result of the technical survey is not less than 50%.

Definition of obsolete housing stock for comprehensive reconstruction on the
second stage — a set of apartment buildings, which technical condition does not
meet the minimum normative requirements of safe and comfortable living, which
average physical wear is not less than 40%, and energy efficiency is less than 15%.

Revealing the criteria which allow identifying objects of obsolete housing
stock, setting the normative parameters of these criteria provides the necessary
background for the most effective planning and implementation of the complex
reconstruction program according to the needs of the population in the condition
of a restricted budget.

Two stages program of complex reconstruction allows eliminating the risk for
population connected with the buildings which are in the worst technical condition
within the first stage of the program and covering the buildings with better
technical but outdated moral conditions within the next stage of the program.
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Cmamms naoditiwna 23.06.2021

Anna Inewxanoscvia, [ap'a Kysueyosa
OBI'PYHTYBAHHSI THUITIB 3ACTAPLIIOIO JKAUTJIOBOI'O ®OHAY SAK MEPLIANA
ETAIl EPEKTUBHOI PEKOHCTPYKIIII

KoMmruiekcHa PeKOHCTPYKIs 3aCTapijioro KHTIOBOrO (OHIY € aKTYalIbHOIO IIPOOIEMOIO Ui
GaratboX KpaiH cBiTy. Hapasi ue 3aBIaHHs € Ha[3BHYAHO aKTyaJbHHUM CYYaCHHM BHUKJIMKOM JIJISI
Vkpaiuy, amke B YKpaiHi iCHye BenHMka KiTbKICTh OyniBenb, CTaH SKHX BHMAarae TEPMiHOBOIO
KariTaJabHOro PeMOHTY a00, HaBiTh, 3HECCHHI.

3 METOI0 OHOBJICHHS JKHUTIOBOTO (hOHIY Ha ep)KaBHOMY PiBHI IUIAHY€ETHCSI PO3POOIICHHS POrpam
KOMIUIEKCHOI PEKOHCTPYKLII 3acTapiioro j>KUTioBoro (oHay. Ycmix peami3amii peKOHCTPYKLil
KUTIOBOrO0 (OHAY 3anexuTh Big OaraTbox ymoB. OpHIEI0 3 HAHBKIMBILIMX IEPEIIKO] €
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HEOCKOHAJTICTh 3aKOHOZABYOi 0a3su 3 LBOro MNHTAHHS. BigcyTHiCTP Ta HEOZHO3HAYHICTH
3aKOHOIABYMX HOPM, IO PEryJIIOTh BH3HAYCHHS O00’€KTY Ta 3IIHCHEHHS KOMIUICKCHOI
PEKOHCTPYKIIi, YCKIIAJHIOE Ta BKPail BIIOBUILHIOIOTH MIPOLIEC peastizallii peKOHCTPYKIIii 3acTapisioro
JKHUTIOBOTO (POHTY.

OnHuM i3 3aBHaHb MIATOTOBKM HPOrpaM i MPOEKTIB KOMIUICKCHOI PEKOHCTPYKIi >KHTIOBOIO
(hoHy € OOrpyHTYBaHHs KPUTEpIiiB BU3HAYCHHS 00 €KTIB, 10 BIIHOCATHCS [0 TOrO YH iHIIOrO THITY
3aCTapiyioro KHTIOBOro (hoHIy. Y CTaTTi MpOoBeIeHO Kiack(iKallifo 3aCTapiiuX KUTIOBUX OYIAUHKIB,
npeicraBieHuX B YKpaiHi (Ha npukiami micra Kuesa). Y pociipkeHHi Oylio BHAICHO KillbKa
HepeBaXKalounXx TUIIB Oy/iBelb, a came: OyIiBJi iCTOPHYHOTO THITY, OYIiBIII CTAIIHCHKOTO Mepiory
OyniBHuuTBa (Tak 3BaHI «cTaxiHKM»), OyamiBii GapayHoro Tumy Ta OyxiBii IeEpLIOro mepiomy
HPOMHUCIIOBOTO JOMOOY/IyBaHHSI, TaK 3BaHI «XPYLIOBKHY

IpoaHaizoBaHO HEJOJIIKHM ICHYIHOYOrO IMIAXOMY O BH3HAYCHHS 3aCTapijioro KHUTIOBOrO (OHIY.
3anporoHOBaHO KpUTepii BIJHECEHHs JKUTIOBOro (OHIY 1O 3acTapijoro Ta HapaMerpu Ix
BH3HA4YCHHSI.

3HayHi 00CSTH 3aCTapiioro KMUTIOBOro GoHay (6JIM3bKO TPETHHHM 3arajbHOro YKHUTIOBOrO (HOHILY)
Ta BiICYTHICTH HEOOXiAHOro (iHAHCYBaHHs BUMAralTh KOPHI'YBAaHHS YMHHOI 3aKOHOIABYOI 0asu 3
[[bOT'O MUTAHHS 3 METOK PETENIBHOIO aHaNI3y MOTCHIIIHHNX 00’ €KTIB KOMILUICKCHOT PEKOHCTPYKIIIT, Ta
BU3HAYCHHS DALliOHAJBHUX METOAIB PEKOHCTPYKLIi 3aXO[iB 3aJIe)KHO BiJ BCTAHOBICHHX THIIB
3aCTapisioro KHTJIOBOro (GOHIY.

OOrpyHTYBaHHSI KpUTEpiiB Ta NapamMeTpiB [Uisi BH3HAYCHHS 3aCTapiioro JKUTIOBOro (OHIY
JI03BOJISIE 3pOOMTH KPOK BIIEpeN O YCIHIIIHOI peami3auii mporpam KOMIUIEKCHOI PEKOHCTPYKIi
3aCTapiyioro KMTJIOBOro (GOHIY.

KarouoBi cioBa: 3actapiiiii KWTIOBUM (OHMA, TEXHIUHMI CTaH, OGe3MeYHi KUTIOBI YMOBH,
KOM(OPTHICTb )KUTJIOBUX YMOB, O4iKYBaHUH KOPUCHUI CTPOK CIIy>KOH OyaiBIi.

ITnewxanoeckasn A.M., Kysueyosa /1.C.
OBOCHOBAHUE TUITOB YCTAPEBIIEI'O )KHJIOT'O ®OHJIA KAK ITEPBBI TAI
3®P®EKTUBHOM PEKOHCTPYKIIUU

KoMIuiekcHasi peKOHCTPYKIMS YCTapEBILIEro XUJIOro (hoHIa SBISICTCS aKTyalbHOU MpobieMOoit
s MHorux crpan mupa. Ceiiuac 3Ta 3ajada Craja 4pe3BbIYAMHO aKTyaJbHBIM BBI30OBOM JUIS
VYKpauHbl, Beib B YKpauHe CYLIECCTBYET OOJbIIOE KOIHYECTBO 3AaHUH, COCTOSHHE KOTOPBIX TpeOyeT
CPOYHOr'0 KalMTajlbHOI0 PEMOHTA WIIM JIaXKe CHOCA.

C nenpl0 OOHOBJIEHHS J>KHIMINHOIO ()OHOA HA TOCYJAPCTBEHHOM YPOBHE IUIAHHPYETCS
pa3paboTka NpOrpaMM KOMIUICKCHOH PEKOHCTPYKLMH YycTapeBiiero xuwioro ¢onma. Ycmex
peaM3alii PeKOHCTPYKIMH JKHIIOTO (DOH/IbIA 3aBHCHT OT MHOTUX yCIOBHM. OHUM U3 BXHEHILNX
HPEMSATCTBHIL SIBJISETCS. HECOBEPIICHCTBO 3aKOHOAATENBHOM 6a3bl 10 9TOMy Bompocy. OTCyTCTBHE U
HEOIHO3HAYHOCTh ~ 3aKOHOJATENBHBIX HOPM, PEryJIUPYIOLIMX ONpefeleHHe OOBEKTOB U
OCYILECTBIICHUS KOMIUIEKCHOH PEKOHCTPYKLMM, YCIOXKHSAET M KpaiHe 3aMeUIIolme IpoLecc
pean3aluy PEKOHCTPYKIUH YCTapEBILEro )KUIoro hoHza.

OpHOM M3 3a7ay IOJANOTOBKU IPOTrPAMM U NPOEKTOB KOMIUIEKCHON PEKOHCTPYKLIUH XKUIJIOrO
(honza sIBIIsIETCsI 000CHOBAHNUE KPHTEPHEB OIPEACTICHNUSI O0BEKTOB, OTHOCSIIUXCS K TOMY I HHOMY
TUIy ycrapeBuiero (onma. B crathe mpoBeneHa kiaccH(HKALMs YCTapeBIUMX JKUIBIX JIOMOB,
npe/CTaBieHHbIX B YKpauHe (Ha mpumepe ropopa Kuesa). B uccienoBaHnu ObUIO BBLACICHO
HECKOJIBKO TMPeo0IafaioliX THIIOB 3[JaHHIl, @ MMEHHO: 3[JaHHSl MCTOPHYECKOrO THIIA, 3JaHMUS
CTAJIMHCKOT'O MEPHO/Ia CTPOUTENBCTBA (TaK HA3bIBAEMBIC «CTAJMHKHUY), 3laHUsl OapayHOro Tuma u
3J1aHYs [1€PBOrO NEPHO/Ia IPOMBILUIEHHOIO JOMOCTPOSHHUS, TAK Ha3bIBAEMBIE «XPYILEBKH»

IIpoananu3upoBaHbl HENOCTATKU CYIIECTBYIOIIETO IOJX0AA K OIPEJEICHHIO YCTapeBILIEro
sxuioro Goua. Iperioske bl KpUTEPHH OTHECEHHUSI JKHIIOro oH/a K yCTapeBLIeMY U apaMeTpsl UX
orpeJieIeH sl

3Ha4YnTeNbHbIE 00BEMBI YCTapEBLIEro KWIoro $houaa (0KojIo TpeTH o6ILero xuoro GoHaa) u
OTCYTCTBHE  HEOOXOAMMOro  (MHAHCHPOBAHUSI  TPEOYIOT  KOPPEKTHPOBKHM  ACHCTBYIOLIESH
3aKOHONATEIBHON 0a3bl MO ITOMY BONPOCY C LENBIO TINATENBHOIO aHAIM3a MOTCHLHMAIBHBIX
OOBEKTOB ~ KOMIUICKCHOH ~ PEKOHCTPYKLMH M ONPEACIACHUS  PAlMOHAIBHBIX  METOZOB
PEKOHCTPYKTUBHBIX MEPOINPUATHI B 3aBUCUMOCTH OT YCTaHOBJIEHHBIX THIIOB YCTapEBILIETrO KUJIOrO
(dona.

KiioueBble cjioBa: ycrapeBUIMH JKHIOH (OHI, TEXHHYECKOE COCTOSIHHE, Oe30macHble
JKUJIMIIHBIC YCIOBHS, KOM(OPTHOCTh JKMIMIIHBIX YCJIOBHH, OXHAaeMmblii 3((hEeKTUBHBIA CPOK
CILY)KOBI 31aHHSL.
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