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Abstract: This article deals with the problem of multi-family housing implemented in the 1950s
in Poland. Buildings from this period are located in the central districts of cities, and are well-
connected and equipped with service infrastructure, but due to the small size of these flats, their low
standard and poor technical condition, they are not sufficiently attractive for middle-class people and
developing families. The consequence of this is the social selection of residents and the disappearance
of neighborly relations. In this article, the authors present a balance sheet of the shortcomings
and advantages of these buildings, and against the background of contemporary requirements for
housing, resulting from the theory of sustainable development, they indicate possible directions
for modernization. Detailed solutions are presented for a specific housing complex located in
Rzeszów. The development of flat roofs and the introduction of functions integrating the community
of residents are the significant elements of the project. Due to the fact that the functional layouts
of stories, the structure of buildings, and to a large extent the spatial arrangement of residential
complexes were unified in the 1950s throughout the whole country, the presented concept may serve
as inspiration for similar projects undertaken in any other city in Poland.

Keywords: housing; socialist realism; sustainable development; revitalization; modernization

1. Introduction

Cities are urban and social structures. Meeting the housing needs of residents is one
of the basic functions of the city. The changes related to the fulfillment of this function
result in city transformation. A new housing stock is being built, while the demolition and
modernization of existing buildings are also being carried out. The transformation of the
housing resources results in demographic changes within the city. In cities with a small
or even negative population growth, the increase in the housing stock results from the
aspirations of residents seeking to exchange their existing flats for ones which are larger,
better equipped or more conveniently located. In the countries of Eastern Europe, the effect
of these aspirations, overlapping with the loosening of the spatial planning discipline, is
mass suburbanization [1]. The result of migration to new housing built on the periphery is
the depopulation of districts closer to the center.

Older town quarters are usually well-equipped with supporting infrastructure, such
as schools, kindergartens, clinics, shops, etc. The public transport network is dense, and
many destinations are within walking distance. The concept of a 20-min city [2] is easy to
implement in such conditions. The weakening of the housing function in these districts is
unfavorable for the city as a whole. It leads to the necessity to duplicate this infrastructure
in new districts, and intensifies transport problems. Social selection is thus taking place in
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cities. As a result, the social spectrum of the center’s inhabitants narrows down to older
people, who do not plan to improve their housing conditions, and young people, who buy
flats which are less comfortable and in a worse technical condition due to their low prices.
None of these groups, for various reasons, consider the current place of residence in a
long-term perspective. The shortness of the perspective of living is not conducive to social
involvement and impoverishes interpersonal relations. The ring of buildings surrounding
the very center of the city becomes an area of “inner periphery” [3], which weakens the
city’s unity and lowers the feeling of community among its inhabitants.

This article concerns multi-family housing from the 1950s in Poland, which is part of
the residential environment of Polish cities, corresponding to the above characteristics. The
specificity of this housing results from the political and economic conditions that influenced
the form of construction and architectural solutions and their repeatability throughout the
country. The authors defined the scale of the stock in question against the background
of the total volume of flats in Poland and the rate of its increase in the last 30 years.
They identified the functional and utilitarian features of these buildings that weaken their
modern attractiveness and indicated the values constituting the modernization potential of
these buildings. They presented concepts for architectural and construction solutions that
transform buildings into modern sustainable residential environments.

The issue of the spatial modernization of multi-family residential buildings erected
in Poland in the 1950s with the superposition of contemporary features over historical
ones has not been discussed in the scientific literature. The projects incidentally realized
included the adaptation of buildings in a narrow scope and were not based on an in-
depth analysis. The assumed goal of this article is to initiate a discussion in the scientific
community, also involving public or commercial entities operating on the development
market, in order to generate interest in the modernization potential of this specific part of
the housing stock. Due to the similarity of housing problems in post-socialist countries,
both in the period of the development of the housing stock in question and in the last
30 years, the authors hope that this article will also arouse the interest of readers outside
of Poland.

2. Research Motivation, Materials and Methods

The direct cause of the authors’ interest in the research topic is living in a city where,
as a result of the first stage of intensive development in the 1950s, there are a relatively large
number of multi-family residential buildings from that period, and in connection with the
currently intensive next stage of housing development, the flats within them are devoid
of competitiveness. First, the authors decided to find out to what extent this situation is
typical of the condition of housing in Poland and to determine its scale. They conducted
an analysis of statistical data, legal acts, documents and scientific literature in order to
determine the specific features of multi-family housing in the 1950s and the size of the
stock created in that period against the background of changes in the general volume of
multi-family housing resources in Polish cities and changes in the ownership structure.
The established view was confronted with the available information on the condition of
housing in other post-socialist countries and the rest of the EU.

As the overriding goal of the authors was to diagnose the possibility of adapting the
housing stock in question to the requirements of modern housing and to identify specific
modernization concepts, the main theories of housing formulated after the 1950s were
analyzed. Particular attention was paid to postulates based on the concept of sustainable
development, as well as on relations between the spatial arrangement of housing complexes
and the social integration of residents at the neighborhood level. Adequate examples of
actual solutions implemented in housing construction with characteristics similar to that
consideration were searched. The potential of the residential complexes was determined on
the basis of the preserved designs, our own observation and general orientation resulting
from personal experience and contacts with their residents, owners, administrators, etc. The
Google Maps platform was used to assess the similarity and differences in spatial layouts
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of buildings in different cities. The directions of transformation were determined by means
of rational deduction and the authors’ experience in architectural and construction design.

The authors considered the conceptual design of the transformation of a specific
residential complex to be the correct way to prove the theses put forward in the descriptive
part of this article. As the subject of the case study, such a housing complex was selected,
the complexity and compactness of which allowed for the implementation of a wide range
of modernization ideas. Its location in the authors’ city of residence facilitated multiple
on-site observations. The design is not a response to specific plans to modernize this
complex, but only a suggestion for researchers, designers, as well as private and public
developers in terms of the directions of using the potential of multi-family residential
buildings of the socialist realism period. The general scheme of the research carried out is
presented in Figure 1.
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3. Literature Research Report
3.1. Multi-Family Housing in the 1950s in Poland

The architecture of the 1950s was governed in Poland by a style known as socialist
realism. The most recognizable feature of this was the monumental architectural form
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referring to historical tradition. According to the assumptions formulated by political
authorities, architecture had to be ”socialist in content and national in form” [4]. Contrary
to appearances, architects were left with quite a lot of creative freedom. The socialist
content of housing architecture very often meant a continuation of trends that had started
before World War II. The result was housing quite decent both in the quality of the flats
and the neighborhood, which did not deviate from Western European standards at the
time [5]. As for the form, the influence of ideological assumptions has been observed
only in the buildings of the most representative parts of the cities [6]. There was neither
financial nor time availability for full compliance with the guidelines. The period of the
1950s in Poland was characterized by dynamic urbanization related to the development of
industrial centers and the mass migration of people from the countryside to the cities. The
demand for new apartments was huge. Moreover, the reconstruction of building damaged
by war was still in progress.

Multi-family housing construction was carried out exclusively by public entities. The
size of the apartments was strictly regulated by the housing standard. According to the
decree of the Minister of Municipal Economy of 1951 [7], there should be 9–12.5 m2 of
usable floor space per person in an apartment, while for some categories of people, it was
only 6–9 m2. This regulation was in force until 1958. In 1954, the regulation of sizes of flats
was introduced [8], according to which the area of a one-room flat should be 18–22 m2, that
of a two-room flat should be 28–39 m2, that of a three-room flat should be 41–50 m2, that
of a four-room flat should be 51–58 m2, and that of a five-room flat should be 59–66 m2.
In buildings equipped with central heating, which was already common at that time, the
lower limits of the above-mentioned norms were recommended. The structure of flats
completed in public housing in 1955 was as follows: 5.1% were one-room flats, 23.6%
were two-room flats, 59.7% were three-room flats, and 11.6% were flats with four or more
rooms [9]. The notion of a room in this period meant a room in the classic sense, as well as
a separate kitchen lit by daylight. Based on the above-mentioned data, it can be calculated
that the average area of a newly built flat was approx. 43 m2, and there were 2.8 rooms
per flat.

From 1949 onwards, one nationwide institution, called Zakład Osiedli Robotniczych
(Workers’ Housing Estate—ZOR), with its own design office was responsible for the design
and implementation of housing in cities [10]. The dominant type of designed building
was a cage house with three or four flats accessible from the landing [6]. The buildings,
with the exception of those erected in representative districts of large cities, generally had
four residential floors and were not equipped with elevators. They were erected using
masonry technology with the implementation of partially prefabricated floor structures.
The longitudinal arrangement of structural walls was dominant due to the possibility
of using the same material for the structure and thermal insulation of the building. The
combination of all these circumstances resulted in the extreme unification of the functional
layouts of apartments. The problem regarding the lack of housing in cities and the methods
of solving this issue were also similar in the early post-war period in other countries of
Central and Eastern Europe, e.g., in the former Yugoslavia [11].

In total, in the years 1949–1955, ZOR designed and implemented at least 210,000 apart-
ments throughout Poland [9]. This number is not significant compared to the size of
the entire housing stock in cities in Poland, amounting in 2020 to over 10 million apart-
ments [12]; however, assuming that a certain number of apartments designed by ZOR were
commissioned in the years after 1955 [13], it is comparable to the two-year increase in the
housing stock in cities in Poland in 2019–2020, amounting to 290,000 apartments [12].

3.2. Contemporary Context

Comparing the data from 1955 with the data from 2019 leads to a partially paradoxical
conclusion that the size of apartments currently being built in Poland is similar to that
in 1955. The statistical data [12] show that a new apartment built in 2020 in a city in a
multi-family building had an average of 2.9 rooms. This paradox results from the fact
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that nowadays, the kitchen is usually not designed as a separate room, but as part of a
living room. The number of rooms in apartments built in 1955 meant the sum of rooms in
the strict sense and the kitchen, while now it is generally equal to the number of rooms.
However, the average area of a flat completed in 2019 was 61.0 m2, i.e., over 40% more than
in the period of the 1950s. The overall increase in the housing standard is also confirmed
by other figures. According to data collected in censuses, in 1950, there were 1.5 people
per one room in cities [9], while in 2011, this figure was 0.75 people [12]. The comparison
of statistical data and the self-conducted observation of the housing market authorize the
authors to conclude that apartments from the 1950s are currently insufficiently attractive
for families consisting of young or middle-aged people bringing up children. Despite
the lack of statistical data on the equipping of apartments with balconies and elevators,
the general knowledge proves that the difference in this respect between old and new
apartments is significant and also differentiates the attractiveness of them.

Reproduction of the same or analogous architectural solutions throughout Poland
mobilize the search for methods of modernization of multi-family buildings from the 1950s,
because they will also be able to be duplicated. The modernization of buildings in order to
change the area structure of flats and equip them with devices which serve to increase the
comfort of living requires significant interference in the building substance. Therefore, it
should be considered in a broader context, as a transformation responding to the postulates
of all later theories on the housing environment, including those that fit into the context of
sustainable development.

The circumstances objectively limiting the possibilities of modernization are own-
ership relations and considerations of a conservation nature. Despite the fact that the
buildings were erected by public bodies, they survived as fully communal properties only
until the 1980s. The first legal act enabling privatization was prepared in 1985 [14]. The
privatization process was commenced on a large scale after 1989. Individual flats were
given the status of separate real estate, and sales to existing tenants began. Persons with
a long tenure of residence were granted discounts of up to 80%–95% [15], which made
the purchase offer extremely profitable. Initially, the land under the buildings remained
communal property leased to the owners of the flats in the buildings standing on them.
The right of perpetual usufruct of land was also transformed into ownership under the
2018 act [16].

Statistical data do not document the scale of ownership transformations of dwellings
which were built within the analyzed period. This trend is evidenced by general data on
the share of council flats in the total housing stock. In 2002, it was 15.8% [15], in 2011,
it was 8.9% [15], and in 2019, it was only 3.4% [12]. The percentage indicators do not
accurately reflect the scale of privatization of council flats, as the period covered by the
above-mentioned dates was characterized by an approx. 20% increase in the total housing
stock, but among new flats, communal flats constitute only 1% [12]. It is notable that in
a country where, in the recent past, socialized property was dominant, the percentage
of communal housing is much lower than in some countries that did not go through the
stage of the socialized economy in their history. For comparison, in the Netherlands, the
percentage of municipal housing is 29%, in Austria it is 24%, in Denmark it is 21%, in
Sweden it is 17% and in France it is 16% [17].

The distinctness of the situation in city housing in Poland and other post-socialist
countries compared to other EU countries is also expressed by differences in the ratios of
flats to individual houses and owners to tenants. In eight out of the eleven post-socialist
countries that are EU members, the percentage of flats is higher than the average rate for the
entire EU, amounting to 71.7%, including 77.1% in Poland [18]. In all 11 of these countries,
the ratio of owners exceeds the average for the EU, amounting to 69.8%, and in Poland, it
is 84.2% [18]. The differences between these eleven countries and the rest of the EU are the
result of the privatization of the existing housing stock left over from the previous epoch’s
preference for multi-family housing and the dynamics of housing construction in the last
thirty years. In Poland, over the years 1988–2020, the number of flats in cities increased
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from 7 to over 10 million [12], so by over 40%. Almost all of these flats have been built
with the population’s own resources. A similar dynamics of the development of housing
is typical for other countries in Central and Eastern Europe. The number of residential
building permits related to the population issued in the period 2015–2019 exceeds the
EU average in seven out of the eleven countries under consideration [18]. The quoted
facts support the similarity of the housing situation in the post-socialist countries and its
distinctiveness compared to the situation in Western Europe.

The policy of donating the public housing stock to the population, common in all
countries of Central and Eastern Europe, was favorable due to the possibility of the quick
enrichment of the pauperized society. However, it not only serious transformations of
buildings difficult, but also caused issues with carrying out the repairs necessary due
to their poor technical condition [19]. The insulation of the outer walls of buildings
turned out to only be quite efficient, because it did not require conducting works inside
the apartments, and moreover it was financially subsidized from public funds. Worn
or obsolete internal installations were replaced to a lesser extent [20]. Few buildings
have been extended, and few have been retrofitted with elevators, which are usually
external. The scope of the undertaken activities was limited by the individual ownership
of individual apartments and their occupation during renovation. The revitalization of the
post-socialist housing environment more often involved spaces between buildings than
the buildings themselves. Small accompanying buildings, especially those of low aesthetic
value, were demolished, undeveloped spaces were filled with new objects, trees and plants
were planted, and recreation areas, especially for children, were constructed in the spaces
between the blocks [21]. The revitalization of the buildings themselves mainly included
objects of an older origin, being classified as monuments, with public, industrial or office
functions, and very rarely residential [22].

The problem of the individual ownership of apartments in multi-family buildings
is an obstacle both in the process of revitalization, understood as the improvement of
the material quality of buildings, and gentrification, understood as socio-demographic
changes resulting from the involvement of new capital [23,24]. Carrying out the large-scale
modernization of post-socialist housing turned out to be much easier in the area of the
former East Germany, because after the reunification of Germany, a significant portion
of the inhabitants left to the western part of the country. They left their apartments and
declined to offer to purchase them as property [25]. In eastern Germany, some multi-family
buildings from the GDR period were even demolished [26], which, in view of the demand
reduced by migration, did not cause any noticeable damage to the supply of flats. In
other countries, such as Russia [27] and Vietnam [28], projects to demolish the existing
buildings and replace them with new ones built in similar locations have been undertaken.
As they concerned inhabited buildings, they were not welcomed by the residents who were
offered re-housing, even though they were to be financed from public funds. Although the
intention of the originators was to improve the image of the housing estates, which has
changed for the worse compared to the original condition, it turned out that old buildings
are a carrier of local identity, which residents do not want to lose.

When starting the study, the authors assumed that they could disregard the ownership
situation of flats and buildings, because taking it into account would practically exclude
architectural and construction considerations, reducing them to the legal and economic
level. On the contrary, they recognized that a rational proposal for spatial transformations
may be an impulse for specialists from other fields that would initiate the search for relevant
organizational solutions and conducting economic calculations. The authors believe, from
the general orientation in the housing market in Poland, that a significant portion of flats in
buildings from the 1950s do not serve to meet the personal housing needs of their current
owners, but are flats intended for rent. The situation varies depending on location.

The matter of the conservation of approximately 70-year-old buildings and housing
complexes is highly diversified. Only a few buildings are entered into the register of
monuments, which is a higher form of protection. This is due both to the significant
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diversity of architectural forms, as well as the fact that the institutions of conservation
protection are decentralized in Poland, and hence the approach to protecting relatively new
objects is different in different regions. Strict protection usually covers urban layouts and
architectural forms of buildings situated along the representative streets and squares of
larger cities [29]. With reference to the flagship embodiment of socialist realist architecture,
which was the city, and now a district of Krakow, Nowa Huta, there are even efforts
for it to be entered into the UNESCO World Heritage List [30]. Buildings of less value,
most often located in less exposed places or in smaller cities, are not protected, or are
entered into the municipal register of monuments, which only slightly restricts the freedom
of modernization of these buildings. As for the conservation protection of 20th-century
objects, specialists postulate maintaining a balance between protecting all of them and
the protection of nothing. The artistic, scientific and historical value of each object should
be assessed individually [31]. This approach leaves space for conceptual work on the
transformation of socialist realist housing complexes into living environments meeting
contemporary theories of housing.

3.3. Sustainable Housing Environment—Theories and Patterns

The authors set the goal for themselves of finding ways not only to transform build-
ings, with the aim of raising the standard of the flats, but also to supplement common
infrastructure, in order to make the residential complex an environment integrating the
community of residents. A good basis for searching the means for the realization of this
goal are theories formulated far before the end of the 20th century in books: The Death
and Life of America’s Great Cities [32] by Jane Jacobs and The Language of Patterns—Cities,
Buildings, Construction [33] by Christopher Alexander. The first book deals with issues set in
the scale of the street, district and the entire city, but one can also find the insights relevant
from the point of view of a residential complex. Alexander’s book is a comprehensive
compendium of architectural and urban knowledge.

Jacobs’ references to “new ideas need old buildings” and “one of the most admirable
and enjoyable sights we can enjoy on the streets of large cities is the ingenious conversion
of old buildings for new purposes” [32] serve as the obvious motivation for taking up the
job described in this article. Jacobs points out that designing cities with the thought of only
a nuclear family is a mistake. She describes social isolation as the greatest environmental
risk associated with living in a city.

Alexander associates the lack of involvement of people living in blocks of flats in
public life with a lack of semi-private space, going beyond the flat, but not being public
space. The significance of the division of space into private, semi-public and public is
also emphasized in Jan Gehl’s later work [34]. Alexander emphasizes the importance
of intergenerational diversity in the living space, as well as the importance of cafés and
grocery stores as factors strengthening the identity of the neighborhood. He pays attention
to unused roof surfaces. He believes that the roof should be a useful space which people
would be in contact with every day. He recommends keeping small rooms in the living
space, where people from the neighborhood can work on their own. He suggests that the
common spaces should be shaped so that they force the greatest possible movement, the
greatest number of mutual contacts and observing the activities of other people, because
“the view of the action is an incentive to act” [33].

Most of the opinions cited have been confirmed in later town planning manifestos.
In the New Athens Charter [35] accepted in 1998, attention was drawn to, inter alia, the
key role of a building complex as a framework for people-to-people contacts, the need
to mix functions in housing complexes and diversify the housing offer, as well as such
designs that would recreate a sense of community and social care. The revision of this
charter in 2003 [36] again drew attention to the renewal of ties between generations and
social solidarity.

The concepts of the future functioning of society related to the issues of construction,
architecture and urban planning in documents and publications published since the end of
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the 20th century refer verbally and substantially to the concept of sustainable development,
which was formulated in The Bruntdland Report in 1987 [37]. The principle of meeting the
needs of the present generation without compromising the ability of future generations to
meet them could be interpreted in terms of architecture directly as an imperative to design
facilities adaptable to human needs and aspirations that change over time. However, the
concept of sustainable development was soon expanded. In 1995, Adil Kahn highlighted
three sub-areas: society, economy and environment [38], for which the concept of sustainable
development was then defined in more detail, including architectural and urban aspects.

With regard to urban issues, the 15 principles of green urbanism formulated by Steffen
Lehmann [39] are noteworthy. The concept of sustainable architecture has emerged as a
determinant of sustainable social development. Architecture is sustainable if creates spaces
that force social interactions, contributes to building the identity of users, provides a sense
of security, is adaptable, and is socially inclusive thanks to the fact that it creates conditions
for undertaking various activities [40]. A built environment characterized by these features
has a chance to become a one in which the present inhabitants will want to live and work
not only now, but also in the future [41].

The extensive guidelines for designing a development were presented by David
Rudlin and Nicholas Falk [42]. One of their postulates is designing architectural and
urban structures so that they naturally force the formation of local communities, based
not on the similarity of interests or social status, but on co-presence in the same space.
Communities should be diverse, including in terms of age, material status, ethnic criterion,
and this is possible thanks to, for example, mixing apartment owners and renters in one
area. Measures such as the limitation of parking spaces, mixing work/home functions in
architectural units, introducing greenery in the immediate vicinity of apartments, including
urban agriculture, local energy production, etc., are postulated.

Urban agriculture has become one of the new trends in architecture. Roof crops are
promoted as an essential component. Green roofs have started to be designed not only in
new buildings, but also the roofs of existing buildings are being replaced with green ones.
They are diversified in terms of the main aim of roof construction and the way of growing
plants [43], depending on the thickness of soil substrate [44]. Thick substrates create an
opportunity for more diverse crops, but due to the heavy weight of soil saturated with
rainwater, they are not suitable for use on the roof of a building, the structure of which is
not prepared to withstand large additional loads.

Plants can be grown in soil that is laid on a permeable layer directly on the roof surface,
or in boxes. Laying a layer of soil on the roof improves the thermal comfort of the rooms
on the top floor [45]. In the summer months, the internal temperature can thus drop by
as much as 5–7 ◦C [46], but this solution requires proper preparation of the roof covering.
In the simplest solutions with the use of boxes, if the roof is accessible and the roofing
is sufficiently durable, the boxes or planters can be placed directly on top of the existing
roofing [47,48]. The bottoms of the boxes must ensure the drainage of excess water, or
they can be adapted to collect it, so that in rainless weather, plants can use it by capillary
action [49]. Each time, the roof structure should be checked and possibly redesigned so that
it is able to bear additional load from the weight of plants, soil, water, boxes and people
on the roof. Apart from soil cultivation, hydroponic cultivation is recommended [50]. The
advantage of hydroponic cultivation may be a lower load on the roof structure, which is
especially important for a roof on an already existing building.

Besides the ability to produce food directly in the place of residence, cultivation
on the roofs of multi-family buildings provides benefits by integrating residents and
educating people who, due to living in city centers and a lack of access to private land,
would otherwise not have contact with cultivation in their own garden [43,51]. The
crops can be part of a wider roof management strategy, including, inter alia, furnishings
with garden furniture, rooms for individual office work, gyms or spaces for residents to
share their passions [52]. One of the arguments for locating a recreational function on
a green roof is the positive microclimate. It has been proven that green roofing lowers
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the perceived temperature by up to 11 ◦C [46], and it can be as much as 4 ◦C lower than
the temperature at street level [53]. Additionally, the impact of air pollutants common in
the urban environment is lower on the roof than at the ground level [54]. This provides
advantages both for people who take recreation on the roof, and for the quality of the
cultivated plants, especially vegetables and fruits. Greenery on the roof is perceived as
being more socially accessible compared to large-scale parks or urban forests, as these are
often organized away from housing estates, especially those located in city centers [55].
Moreover, the space located high above the street level is less polluted with noise.

Plant cultivation, recreation and possible rainwater harvesting and storage to irrigate
vegetation during rainless weather are not the only benefits that the roof can provide
to the environment and humans. The use of the roof surface to produce electricity with
the help of photovoltaic panels is quite common, but in general, it is not combined with
the simultaneous use of the roof for other utility functions. Stefan Sattler, Irene Zluwa
and Dorris Österreicher presented the development of the roof of one of the buildings
of the University of Natural Resources and Life Sciences in Vienna, where translucent
photovoltaic panels were used, including some with holes, mounted on a wooden pergola
set on the roof [56]. Boxes with plants and garden furniture were placed under this roof, in
this way creating a place for recreation. The structure of the pergola was additionally used
as a trellis for climbing plants. The panels generate electricity, constitute the roof, and the
applied solution provides both access to sunlight for plants and irrigation with rainwater.
Sattler et al., based on the experience gained from this installation, presented the concept
of analogous steel pergolas, analyzing in detail the design aspects, collection and use of
rainwater, energy issues, etc.

The present state of development of photovoltaics makes it possible to combine the
function of generating electricity with another utility function in the same structural ele-
ment of the building. Producers offer, among other things, one- and two-chamber glazing
units, self-snow removal modules, movable sun visors, ventilated facades, balustrades or
heating panels with built-in photovoltaic cells [57]. From the point of view of the possibility
of constructing the superstructure of the existing building, the use of self-snow removal
modules creates an opportunity to use part of the load-bearing capacity of the building
structure, which results from the ability to transfer the snow load, to transfer the dead load
resulting from the superstructure. In addition, it allows one to not only create seasonal
open gardens on the roof, but also greenhouses used for year-round plant cultivation,
heated and illuminated with energy obtained from photovoltaic cells.

Cells mounted on facades can provide additional benefits. Wall cells, mounted parallel
to the wall surfaces, generally provide less energy than roof cells, which is due to the acute
angle of sunbeams, but their advantage is trouble-free operation during the snow cover
period. The energy yield may be increased if the PV modules are mounted in positions
other than vertical [58]. Nowadays, the function of generating electricity is available even in
flexible materials [59] and those that do not differ in appearance from traditional materials,
e.g., tiles, paving panels [60], etc. The designer can select the photovoltaic material that
fits with the intention of preserving the original character of an architectural form or the
radical change of this form towards overwriting contemporary values.

4. Modernization Potential and Appropriate Transformation Directions
4.1. Architectural and Urban Characteristics

The characteristics of apartments in multi-family buildings from the 1950s are pre-
sented in Section 3.1. As for the characteristics of the buildings as a whole, they have
a basement, and on the basement level, apart from individual storage rooms, there are
common rooms, originally intended for, among other things, laundries and drying rooms,
but are not currently used for this purpose. As the buildings were designed at a time when
the memory of World War II was still alive and the threat of another war was actually
considered, the basement rooms were been designed in part as air raid shelters. They have
a reinforced structure, toilets, vestibules serving as lockers and emergency exits leading
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outside the building. The rule that, despite the fact that buildings were equipped with
central heating systems, each apartment had to have a solid fuel fireplace, was another
effect of the threat of war. As a result, there are a large number of chimneys in the buildings,
and they occupy a large part of their cubature and a large part of the roof area. The roofs
of the buildings are flat. The structural walls are arranged longitudinally for savings in
building materials, while fulfilling structural and insulating functions. Transverse walls,
including those separating individual apartments, are thin. Due to the fact that they are
made of brick, they do not provide the apartments with sufficient acoustic comfort.

Buildings usually form compact housing complexes. This is partially a result of
the rejection of the loose building paradigm, which was then in force in Western urban
planning, as ideologically alien. The willingness to use the area to the maximum level
was also important, as was the military advantage of compact buildings as being more
convenient for defense. The frontage buildings of representative streets and squares are
characterized by monumental forms. Buildings situated perpendicular to the streets and
situated in closed or semi-open urban interiors created by frontage buildings are generally
free from architectural details devoid of utility. The ground floors of buildings located
along the main streets are intended for services, and therefore the entrances to apartments
in such buildings and the access roads to them are from the courtyards. Arcades are a
frequent element, especially in places that are the most representative. For reasons of
composition, the frontages along the main streets are situated away from the road by a
considerable distance.

The urban interiors of individual residential complexes are covered with greenery,
including tall greenery. After several decades of growth, the trees are as tall as buildings or
taller than them. Tall greenery is also present along the streets. Due to the low motorization
index at the time of designing the architectural complexes in question, only a minimum
number of parking spaces have been secured. Cars park along the streets, their entry into
the interior of housing complexes is possible only to a limited extent.

4.2. Living Comfort

The issue of living comfort should be considered on two levels: architectural and urban.
The assessment of comfort in the first of these aspects covers the functionality of apartments
and buildings, and in the second covers the comfort of living resulting from the location in the
urban structure of the city and access to services. As for the standard of flats and buildings
themselves, the authors’ assessment is critical. The flats are small in size, and the dimensions
of the rooms are also unsatisfactory, especially corridors and bathrooms. The widths of
internal doors as well as entrance doors to apartments do not meet the requirements
currently imposed on newly erected buildings, i.e., they do not allow the use of flats by
disabled people. The same is true of the limited widths of the stair flights, which make it
difficult for people with mobility impairments, as well as for, e.g., bringing furniture or
prams. This situation is worsened by the lack of elevators in most buildings.

The assessment of the living comfort from the point of view of access to urban ser-
vices is fundamentally different. The considered housing complexes are currently located
almost in the centers of the cities, which in the period following the completion of these
complexes have significantly expanded. Such a location makes it possible to reach the
city center on foot, or by means of well-developed public transport, especially since the
distances to the nearest stop are short due to the density of the urban fabric. The existing
infrastructure, usually implemented simultaneously with residential buildings, provides
access to education, medical, trade, catering, etc.

Due to the fact that the nearby streets usually do not act as transit corridors, buildings
are far from the road, and the space between them and the road is mostly covered with
tall greenery, they are characterized by relative acoustic comfort. Due to the age of the
buildings, the greenery, especially trees, is fully expanded, which results in ecological
comfort. The insufficient number of parking spaces is a problem for those residents who
prefer their own car as the primary means of transport in the city.
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Due to the passage of time, the habitation of people who are the original tenants of the
apartments is sporadic. These are very elderly people. It happens that the current tenants
are descendants in the first or second generation. In general, however, they had already
met their housing needs before acquiring the flats in question by inheritance. Relatively
young people constitute the largest group of inhabitants. Some of them are tenants of flats
owned by the heirs of the original residents, while others have acquired from them the
flats to own. The unequal dates of settlement of individual dwellings and the different
attitude to their ownership are unfavorable to forming integrated micro-communities.

4.3. Aims and Directions of Adaptation to a Contemporary Sustainable Living Environment

The authors assume that the modernization of buildings and their vicinity would
take place in the conditions of the displacement of residents, at least for the duration of
the adaptation works. The first objective is the transformation of buildings with the aim
of increasing the areas of apartments and facilitating access to them by equipping with
elevators the buildings that do not have them. The extension of flats may be realized
at the cost of reducing their number, e.g., as a result of the liquidation of one or two of
the existing three or four flats accessible from the same landing and leaving only two
separate flats. Such a change does not have to be made uniformly throughout the building.
Greater diversification of the flats will mean greater social differentiation of the inhabitants.
Technical difficulties may be an obstacle, especially in architecturally complicated parts
of buildings. Supplementing buildings with elevators can theoretically most easily be
achieved by adding external elevators. In general, staircases adjoin the external walls with
parts including inter-story landings. Therefore, internal lifts must also be taken into account.
Their incorporation into the existing structure of the building is definitely more difficult.

The second main goal of the adaptation proposed by the authors is to make spatially
wider transformations within housing complexes and to supplement them with functions
that would naturally favor the formation of a social bond integrating the inhabitants.
In this context, internal courtyards and roofs should be considered as places for shared
recreational spaces or the location of services that meet the living needs of residents.
The latter aspect offers some residents a chance to work in the immediate vicinity of
their place of residence. It is also possible to consider the use of premises located on
the ground floors or basements of buildings as places for non-burdensome economic
activities organized by residents themselves, provided for recipients from a wider circle
than the neighborhood community. In this case, adequate access to these premises should
be provided to outsiders. Pedestrian paths connecting entrances to residential buildings
and service premises should be arranged in such a way as to facilitate accidental contacts
between residents and encourage the use of services in the vicinity, in order to create as
many opportunities for spontaneous acquaintance-making as possible.

The internal courtyards are an excellent space for the location of underground car
parks, which could even be connected directly to the ground floor of the buildings by
referring to the system of underground exits from the air ride shelters. The trees growing
in the courtyards, which, due to their age and size, are one of the advantages of the
considered residential complexes, are an obstacle for this solution. The concern regarding
the presence of greenery can be realized in the design of gardens on flat roofs, including
crops bearing the characteristics of urban agriculture, carried out under the open sky, as
well as in greenhouses.

5. Case Study—Residential Complex between Hetmańska and Staszica Streets
in Rzeszów
5.1. Characteristics of the Housing Complex

The in-depth analysis, aimed at implementing the concept outlined so far, was carried
out for the housing complex in Rzeszów, including buildings at 28, 30, 32 and 34 Hetmańska
Street, as well as 25, 27, 29 and 29a Staszica Street. All buildings are four-story, covered
with flat roofs and situated along the boundaries of an approximately rectangular area
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measuring 240 m × 60 m. The space of the inner courtyard is developed mainly for
recreational functions. Due to the discontinuity of the buildings and the presence of three
gates, this space is accessible from the outside, and also for people other than the residents
of the complex. The configuration of the buildings creates two main pedestrian paths. In
two points, the entry of vehicles is allowed, for which a small number of parking spaces is
prepared, as well as six single-car garages (Figure 2). The distance of the building complex
from Hetmańska Street is approximately 20 m. A row of trees, which are higher than the
buildings, grow in this area. The distance between the buildings and Staszica Street is from
a few to several meters. The area along Staszica Street is also wooded, and a few trees also
grow within the inner courtyard (Figure 2).
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The residential complex was built in the years 1951–1955. Despite the shortness of this
timeframe, it was not the result of a single design. The Hetmańska 30 and 34 buildings
were erected the earliest as the result of the implementation of an urban plan providing
for a loose structure of multi-apartment buildings in this area. Despite the fact that in the
available documents, both the designs and the realization of the remaining buildings date
back to 1955, the development concept was changed anyway during the implementation
of the investment. The result of the overestimation is, inter alia, a lack of uniformity in
the arrangement of entrances to buildings. Access to the Hetmańska 30 and 34 buildings
is provided only from the outside of the housing complex, some of the staircases in
the Hetmańska 28 and Staszica 25, 27 and 29 buildings have two-sided access, and the
remaining staircases in these buildings and the staircases in the Staszica 29a building are
one-way access, mostly from the inner courtyard (Figure 2). The Hetmańska 32 building
stands out in the entire complex, possessing a monumental form, with the presence of
commercial and service premises, and also as the only one under conservation protection
in the form of an entry into the municipal register of monuments [61].

The changes in the concept of land development resulted from the premises described
earlier. The scale of housing needs and the shortage of funds meant that also the original
design of the architectural form was not completed. The elevations were made only a
dozen or so years after the buildings had been inhabited. The final forms (Figure 3a) are
therefore greatly simplified in relation to the designed ones, which were characterized by
rich ornamentation (Figure 3b). This happened due to, among other things, the change in
architectural canons that took place in the meantime, including the departure from socialist
realist monumentalism.
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Figure 3. The architectural form of the Hetmańska 32: building: (a) existing condition, (b) design.

The state archival resources include complete designs for the buildings of Hetmańska
28 [62] and 32 [63] and Staszica 29 [64]. Apart from them, the authors had an insight
into the installation designs for the buildings at Hetmańska 34 and Staszica 25, owned by
the building administrator. The buildings of Hetmańska 30 and 34 are identical, and the
buildings of Staszica 27 and 29 are almost identical, based on the same design concept.
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Therefore, it can be concluded that the knowledge of the authors about the entire housing
complex, in terms of the functional layouts and structures, is sufficient to generally define
the concept of their modernization in order to adapt to contemporary housing standards.

The buildings feature both repetitive layouts of apartments accessible from one stair-
case, as well as atypical layouts, mainly related to corner staircases. Due to the scientific
and not design nature of this study, attention is focused on two typical systems with the
highest repeatability. One of them is the layout of four apartments available from the same
landing, in the Hetmańska 30 and 34 buildings (Figure 4). In this arrangement, the two
apartments on the side of the street are two-room apartments, while two more, located on
the backyard side, have three rooms. Stairways are situated on the street side and have only
one entrance. The layout of the apartments in the Staszica 27 and 29 buildings is different.
On repeatable floors, there are three three-room apartments accessible from one landing
(Figure 5a). As staircases in these buildings have entrances on both sides of the building,
there are only two apartments on the ground floor, each with four rooms (Figure 5b).
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The construction walls of all buildings are made of brick, mainly solid brick, with the
exception of the outer walls of the second and third floors, which are made of perforated
bricks. The thickness of the walls of the basement and the ground floor is two bricks,
and that of the walls of the first, second and third floors is 1.5 bricks. The floor slabs
are DMS-type multi-ribbed structures with beam spacing of 650 mm. The layout of the
structural walls is longitudinal; however, in the Staszica 27 and 29 buildings, the large
number of openings in the internal structural wall means that in fact, in terms of static
work, they constitute a series of pillars. Internal walls are made of brick or aerated concrete.
Inter-apartment walls attract attention. They are designed as two separate thin walls with
a void between them. The excess number of chimneys is another characteristic feature.
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This is a consequence of equipping all rooms with gravity ventilation and the kitchen with
smoke ducts. The floor slabs are devoid of an acoustic insulation layer. The parameters
described above characterize the Staszica 29 building exactly. It should be assumed that
the buildings for which the documentation was not preserved are the same, because all
(except for the Hetmańska 30 and 34 buildings) were designed in the same design studio in
the same year.

5.2. General Assumptions of the Proposed Changes

The compactness of the development, the flat roofs allowing for the diversified use,
the parameters of the building structure enabling the introduction of additional loads
resulting from the development of the roofs, as well as the greenery in the surroundings,
including trees growing above the roofs, have been considered by the authors as the
strengths on which the modernization concept was based. The proposed changes of an
architectural and construction nature concern the improvement of the standard of flats and
supplementing the housing complex with functions that would favor the natural formation
of social relations between the residents. The authors set out for themselves the goal of
combining the identity of the housing complex, expressed by its established architectural
form, with elements that give it the attributes of modernity. In this spirit, they focused on
finding solutions in which the cubature of complementary building elements would be
visible to a greater extent from the side of the inner courtyard, and only minimally from
the outside. The permanence of a generally accessible architectural landscape would thus
be able to balance with the modern image of the surroundings viewed from inside the
apartments. The authors were guided by the idea that the scope of changes should not
be limited only to those that make the housing conditions in this several dozen-year-old
housing complex similar to the conditions offered by modern construction, but also those
that create a housing environment that fits in with future trends.

5.3. Changes Improving the Standard of Flats

The intention of the proposed changes is to increase the comfort of living and increase
the average flat area in order to create more conditions for attracting, among others,
wealthier and developmental families. Equipping buildings with elevators and apartments
with balconies, as well as increasing the acoustic insulation of floor slabs and walls between
the apartments, are the changes that significantly improve the living comfort. Increasing the
average floor space of a flat requires the liquidation of some of them and the enlargement
of the remaining flats by the area obtained from the liquidated ones.

The methods of equipping existing buildings with passenger lifts that are easiest to
implement is the installation of internal lifts in the empty space between the flights of stairs
or the addition of external lifts. The first option is not available in any building within
the complex. The second solution, with the simplest approach to the problem, would
provide only half of the benefits. Due to the fact that, with one exception, the staircases
are positioned with inter-story landings adjacent to the outer wall, the arrangement of
elevator access points on these landings would mean that a level difference equal to half a
story would have to be overcome by stairs. Despite this inconvenience, such solutions have
been used in practice [65]. The authors, not content with the possibility of a partial success,
looked for fully functional solutions. The technical possibility of equipping staircases with
access to lifts was therefore considered together with the issue of transforming the layout
of flats on the story.

Two fundamentally different solutions have been proposed. A solution consisting of
the incorporation of an elevator shaft inside the building has been presented for typical
Staszica 27 and 29 buildings (Figure 6). Access to the elevator would be provided from
the levels of individual floors through the widened existing door openings leading to the
apartments undergoing liquidation. In this way, the structure of the load-bearing walls
would not be substantially disturbed, but the structure of floor slabs would have to be
destroyed. The transverse arrangement of the floor beams favors this possibility. It would
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be required to demolish the strips of floor slabs and supplement them with new pairs of
beams along with the slabs supported on them, supplementing the floor slabs in places
behind the elevator shaft.
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Figure 6. Functional layouts of the Staszica 27 and 29 buildings after modernization: (a) repeatable
story, (b) ground floor.

As for the access to the staircase from the outside of the building, the entrance from
the street would provide access to the elevator, and the entrance from the courtyard would
provide to the stairs. The elevator shaft would have to be equipped with a cabin with two
doors situated on opposite sides. The concept of internal elevators in these buildings is
largely conditioned by the intention of limited interference with the external appearance
of the buildings from the street side, which excludes the addition of external elevators
from this side. The addition of external elevators from the courtyard side is incompatible
with the intention of providing access to the elevator from the story levels and not from
inter-story landings.

The external elevators are proposed for the Hetmańska 30 and 34 buildings. The
reverse location of staircases in these buildings, i.e., from the street side, allows for the
addition of external elevators from the courtyard side, in accordance with the arguments
presented earlier. Access to elevators requires that a part of the area used previously as
residential has to be allocated to communication, as well as some windows have to be
eliminated (Figure 7). Each of these changes, considered separately, should raise objections.
However, the authors believe that their legitimacy cannot be considered in the context of
individual losses, but the benefits of the overall proposed changes.

From the point of view of the architectural form, external elevators would be a perfect
complement to the added balconies. For balconies and elevators, a common structure
can be used, completely independent of the structure of the existing building, and it can
also be used for the arrangement of photovoltaic panels (Figure 8). Even the offer of
ready-made technical solutions of this type is known [66]. The additional entrances related
to the addition of elevators to buildings, which have so far been deprived of access from
the courtyard side, is important for shaping social relations between the inhabitants of
buildings located on the opposite sides of the courtyard. Alternatively, the use of internal
elevators and making entrances to the staircases from the courtyard side may be considered.
However, it is not preferred, as the solution interferes more with the current structure of
the building and is possible to avoid.
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The changes to the functional layout of the stories and the location of the elevators are
explained together in the same figures. As a result of the transformations, two apartments
on one floor will be available in the Hetmańska 30 and 34 buildings in place of the previous
four. On the ground floor, each apartment will have four rooms, and its area will be 63.5 m2.
The size of the apartments on the left and right side of the staircase on repeatable floors
will differ. The creation of one larger apartment on the right side of the staircase (Figure 7a)
is based on the simple connection of two existing apartments, and so it is also possible to
consider keeping the existing layout. However, this means that an apartment facing the
street would still be an apartment without a balcony.

In the Staszica 27 and 29 buildings, the transformations of the apartments cover only
the first, second and third floors. Two apartments, each with four rooms, with areas of
63.5 and 67.9 m2 are planned in the place of the three existing ones. A positive of the
proposed modernization is the change to the functions of some double walls (Figure 5a)
from inter-apartment walls to indoor ones (Figure 6a), which will eliminate the discomfort
resulting from the acoustics of this wall. The function of an inter-apartment barrier will
be taken over by a new wall, made according to the standards of acoustic comfort. Unfor-
tunately, some walls built in the same way will retain their current function. In order to
increase their acoustic insulation, it is possible to fill the internal space with PUR foam,
which requires making in the wall a limited number of holes with a diameter of several
millimeters [67]. The improvement of the acoustic insulation of the floor slabs can be
achieved by sticking a layer of insulation material onto the ceiling surfaces. Supplementing
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the floors is not possible, while lowering the room height due to adding a cladding will not
bring negative consequences due to the significant height of the rooms, currently 2.75 m.

The presented solutions for elevators can also be used in other parts of the complex.
The unusual spatial situation related to staircases in the corners of buildings requires
additional conceptual work. In the case of one staircase (in the Hetmańska 28 building), the
addition of an external elevator that will meet the postulates of location on the courtyard
side and access directly from the story levels will be possible without the need to interfere
with the existing layout of the rooms (Figure 9). In several other places, the possibility
of eliminating separate flats in corner staircases can be considered in favor of attaching
them to flats accessible from adjacent staircases. In this way, a certain number of especially
large apartments would be arranged in a housing complex. Alternatively, the present
flats accessible from the corner staircases could constitute separate parts of these enlarged
apartments, intended for office work. Access for clients would be provided from the corner
staircase, while the residents would use the adjacent staircase equipped with an elevator.
Deciding not to equip the corner staircases with elevators ensures greater freedom in
arranging the roof surface, which can be perceived as an additional benefit.
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5.4. Roof Development Concept

Economically, the most appropriate way to develop roofs is to add additional apart-
ments [68]. As the funds obtained from selling them at market prices are higher than the
construction costs, the financial surplus is able to partially compensate for the expenses
incurred for the modernization of the entire building [69,70]. The authors concluded that
the features of this particular set of roofs support the introduction of functions conducive
to the creation and maintenance of social bonds as the basic means of roof development.
To some extent, the current development of the inner courtyard is dedicated to such pur-
poses, thanks to equipping it with play devices for children, a gym for adults and benches.
The drawbacks that can potentially discourage at least some residents from using these
devices are the exposure to the views of the apartments surrounding the courtyard and
access by bystanders or animals. The objective defect is the lack of protection against
atmospheric influences.

Objects and devices on roofs are deprived of the above-mentioned inconveniences.
As access to the roof surface will be from staircases, the offered activities can only be
undertaken by residents and watched only by those interested in using the infrastructure
available on the roof. The access to staircases from the roof will be secured in the same way
as access to them from the ground level. In this way, the access to individual staircases
from the roof level will also only be for people living in apartments serviced by them.

In the presented concept (Figure 10), the roof is partly covered with roofed objects, and
partly with an open space, dedicated mainly to collective gardening. Some of the covered
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spaces are greenhouses, designed as places where the passions of the interested residents
can be upheld during the part of the year preventing the cultivation of open crops, and
thus the social relations established between them will be able to be maintained. Glass, as
an external cladding, serves also to formally diversify the roof buildings. The remaining
closed rooms of the roof development are designed as multi-functional spaces. They can
be used depending on the preferences of residents, and there is the possibility of equipping
them as a year-round gym, a table tennis room, a place for culinary experiments, a club
for board games, etc. It is expected that both the structure and external cladding of these
objects will be made of wood or wood-based materials.
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It is especially desirable that one of the available functions is babysitting, which is
needed in the afternoon and evening hours and on days off from work, when educational
and care institutions are closed and parents occasionally need to leave the house without
their children. If strong social ties are created between the residents, childcare will be able
to be provided in a specially designed room, on the basis of neighborly self-help. The
optimal place for the function of the playroom for children is the roof of the Hetmańska
32 building (Figure 10), due to the central location of this building in the complex and
the presence of a turret, which may be an additional attraction, especially if the viewing
platform situated within it could be supplemented with a slide (Figure 11).
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An all-round path is planned on the roof in order to provide equal access to all offered
functions to the residents of all staircases in the entire housing complex. The location of the
path on the outer sides of the buildings, especially in the parts located along the streets,
forces the buildings on the roof to be withdrawn inwards (Figure 10), and thus minimizes
the change in the appearance of the complex perceived by street passers-by. The path
should, in addition to the function of a necessary communication route, also contribute to
strengthening social ties. From this point of view, it is important that the length of the road
to individual points does not discourage an individual from traversing it, and that an even
flow of pedestrians in the vicinity of each of the offered functions is ensured. An objective
circumstance persuading residents to wander the roof is the fact that they will have access
to it only from their own staircases. The use of glazing in the walls adjacent to the path and
the installation of benches would be another incentive for creating a community.

The attractiveness of the benches located on the roof would be completely different
than that of the benches in the inner courtyard. They would offer a vast vista of views
without losing contact with the greenery, which is accessible in this space in the form of the
crowns of trees rising above the roof (Figure 12). The connection of the roofs of Hetmańska
28 and Staszica 25, Hetmańska 30 and Staszica 27 as well as Hetmańska 34 and Staszica
29 by means of three footbridges (Figure 10) is proposed to maximize the success of the
roof in fulfilling its social role. Connecting the roofs of nearby buildings with footbridges
is a solution that has been used in practice [70]. The arrangement of footbridges gives the
path the shape of two closed loops, with the playroom situated between them, which is the
central place for the roof development. This corresponds to the dominant importance of
the Hetmańska 32 building in the composition of the entire housing complex. We propose
constructing the footbridges out of wooden truss girders (Figure 13).
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The walking path mainly follows the outer, but partly also the inner edges of the roof
(Figure 10). Thanks to this, walking along it creates an opportunity to observe both the
external surroundings of the complex from all sides, as well as providing insight into the
space of the inner courtyard. Combined with the close presence of tree crowns, the absence
of buildings obscuring the panorama of the area and less street noise, it has the potential
to be a more attractive place for walks than pavements on the ground. The recreational
functions offered on the rooftop and in the inner courtyard would complement each other.
In the courtyard, activities that are not available on the roof could be undertaken, e.g.,
walking the dog, playing in the sandbox, riding bikes, etc. There, contact with people from
outside the community of the housing complex could take place. The roof offers greater
privacy, security, and exclusivity.

Basic medical care, i.e., a family doctor’s office with a treatment room and a physio-
therapy room, is another function desirable in a residential complex that could be located
on the roof. The rooms for this purpose must, however, be designed differently from the
other previously discussed rooms. It is impossible for a doctor or physiotherapist to be
able to make a living only from services provided to a group of patients as small as the
population of the considered housing complex. Their offices should be accessible not only
from the path, but also via an elevator directly from the ground level (Figure 10). The
developed concept includes an external elevator that provides direct access to the rooms
where medical services are provided.

As mentioned at the beginning of Section 5.4, the introduction of additional living
space provides measurable economic benefits. The large area of all roofs in the complex
of buildings in question makes it possible to find places for residential purposes. An
argument supporting such a solution is the possibility of designing flats on the roof larger
than flats on lower floors. Greater diversification of the range of flats in terms of their area
and functional layouts is in line with the concept of sustainable social development, as it
makes it more likely that the complex will be inhabited by residents of various ages and
material statuses.
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The all-round path is a certain obstacle for introducing flats, and large ones at that, to
the roof surface. Apartments with windows located in only one of the walls are the least
attractive [33]. The possibility of introducing windows from the path side should be ruled
out. Alternatively, small windows, placed high, which can be used to illuminate sanitary
or auxiliary rooms, could be considered. In the presented concept, the residential function
was introduced mainly in the corner sections of the roof (Figure 10). In corner apartments,
windows can be arranged in two perpendicular walls. The use of the roof area for a residential
function can be achieved by arranging single-story apartments with entrances on the fourth
floor, or by converting apartments on the third floor into two-story apartments.

5.5. Premises Intended for Commercial Activities

The presence in a housing complex of rooms that could be rented by some residents
in order to conduct light work is considered an important feature of a sustainable housing
environment [33]. So far, only the possibilities of providing medical services have been
indicated, but more because of the demand for such services from the community of
residents than in the context of work on the spot by some of them. The arrangement on the
roof of rooms for doing work requiring contact with external customers would necessitate
the same organization of access as medical offices, and therefore it is not taken into account.

Section 5.3 mentions the possible location of office work premises accessible from
corner staircases, but the problem of external access will be reduced if it is provided directly
from the ground level. There are two commercial and service premises in the Hetmańska
32 building, which can be considered as the workplace of the residents. Currently, both are
occupied by a confectionery shop; one of the premises has a consumption room, and the
other one is a baking studio. It is essential to find locations for other such rooms. According
to the authors, some specific works may be carried out in rooms located in the basement of
the Hetmańska 30 and 34 buildings. The parts of these basements located on the side of the
courtyard are currently divided into storage rooms for individual apartments (Figure 14a).
If the number of flats in these buildings were to be reduced, storage rooms of the same
number as at present would turn out to be redundant. For eight apartments in the staircase,
a sufficient number of storage rooms can be arranged in the section of the basement floor
facing the street (Figure 14b).
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The advantages of the rooms in the basement of the Hetmańska 30 and 34 buildings
are relatively large windows and the possibility of easy access from the outside through
the vestibules of external elevators (Figure 7b, Figure 14b). The disadvantage is the height
of the rooms, less than 2.5 m, which, according to the building regulations in force in
Poland [71], is insufficient for rooms intended for work. However, other regulations [72]
allow the use of such rooms for work not exceeding 4 hours a day. Since the presence of
rooms such as that proposed is important, especially from the point of view of providing
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work opportunities in the vicinity of the place of residence for less mobile people, e.g.,
pensioners or people with disabilities who, due to their age or limitations, may be interested
in working on a limited-time basis, the idea may be treated as rational. The premises could
also be used for additional paid activities by persons employed elsewhere. An issue that
cannot be ignored is the access of light into the rooms in the conditions of adding external
balconies. In this case, in the apartments on the ground floor, there should be no balconies
(Figure 8).

5.6. Construction and Building Aspects

The concept of the revitalization of the housing complex corresponds to the assump-
tion that the modernization works will be carried out after the eviction of the residents of at
least those buildings in which construction and assembly works are currently being carried
out. Reducing the number and increasing the area of flats is a reason to consider that the
analysis is the use of the existing building substance to create a new housing stock, and
not the improvement of the quality of life of residents currently using these flats. The au-
thors disregard the legal and economic issues that would enable the transformation of the
housing complex in the conditions of the present ownership status, the attitude of current
residents and the possibility of the success of this project in the current market conditions.

The key aim of the authors was the least possible interference with the material
structure of buildings, especially with the structural elements. The intervention with the
greatest scope is the incorporation of internal lift shafts (see Section 5.3). The necessary
demolitions, despite the scope insignificant in relation to the cubature of the entire building,
should be carefully planned, due to the fact that they relate to the space extending over
the entire height of the building. It is suggested that the floor slabs should be demolished
one at a time and the debris be removed from the building after each slab is demolished.
The replacement structural elements should also be supplemented successively in order to
avoid the loss of stability by the external wall.

The floor slab above the highest story is not prepared to accept additional loads. For
that reason, an additional structure is assumed to be built, but in order to avoid demolition
works, not at the site of the existing slab, but above it (Figure 15). The floor beams would
rest on longitudinal structural walls whose material and dimensional parameters are able
to cope with the additional load. The superstructures of several other buildings from the
same period and built with the same technology, made in the vicinity, prove this. In order
to reduce the thickness as much as possible, the floor slab could be made using slim floor
technology [73], i.e., in such a way that the slab is placed not on but between the structural
beams. In order to minimize the weight of the structure, the beams are recommended to be
made of aluminum profiles.

Due to their low weight, aluminum and wood are the materials from which the
structural elements of all superstructures should be made. The use of them as facing
materials is also recommended. Glass, metal and wood will clearly distinguish themselves
from the existing plaster facades. Thus, the new elements of buildings will be exposed
against the background of parts that are remnants of their original forms.

The chimneys are a significant obstacle in the arrangement of the roof. Those that
are not used can be removed. The removal of chimney pipes within the building’s stories
does not have to be connected with this. The ambition to transform the complex into a
modern living environment requires that buildings be fitted with mechanical ventilation.
In such a case, the ventilation ducts placed in the existing chimney channels could run
above the roof rather than vertically upwards, especially since there would be an empty
space between the highest of the existing floor slabs and the additional one.



Sustainability 2021, 13, 13486 24 of 29
Sustainability 2021, 13, x FOR PEER REVIEW 26 of 31 
 

 
Figure 15. The cross-section of the Hetmańska 30 and 34 buildings after modernization. 

Due to their low weight, aluminum and wood are the materials from which the struc-
tural elements of all superstructures should be made. The use of them as facing materials 
is also recommended. Glass, metal and wood will clearly distinguish themselves from the 
existing plaster facades. Thus, the new elements of buildings will be exposed against the 
background of parts that are remnants of their original forms. 

The chimneys are a significant obstacle in the arrangement of the roof. Those that are 
not used can be removed. The removal of chimney pipes within the building’s stories does 
not have to be connected with this. The ambition to transform the complex into a modern 
living environment requires that buildings be fitted with mechanical ventilation. In such 
a case, the ventilation ducts placed in the existing chimney channels could run above the 
roof rather than vertically upwards, especially since there would be an empty space be-
tween the highest of the existing floor slabs and the additional one. 

5.7. Ecological Aspects 
The transformation must be designed in such a way as to reduce the demand of the 

residential complex for energy and water supplied from the outside, as well as to contrib-
ute to the reduction in the levels pollutants in the atmosphere. The main factor generating 
benefits for the atmosphere is the location of the complex in the city center, where most 
destinations are easy to reach on foot or by public transport. It is therefore important that 
so many apartments as possible are inhabited by people of working age, including fami-
lies with children. The mobility of such a group is the greatest, therefore from the reduc-
tion in the use of the residents’ own cars may bring the greatest benefits to the city. 

The introduction of vegetation to the outer surfaces of the buildings is the next factor 
increasing the positive impact on the quality of the atmosphere. In addition to the partial 
allocation of the roof area for garden crops, vertical gardens on the facades of buildings 
are also proposed. Pots with planted climbing plants can be arranged on the supporting 
structure of balconies. In this way, the additional load would not be transferred to the 
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5.7. Ecological Aspects

The transformation must be designed in such a way as to reduce the demand of the
residential complex for energy and water supplied from the outside, as well as to contribute
to the reduction in the levels pollutants in the atmosphere. The main factor generating
benefits for the atmosphere is the location of the complex in the city center, where most
destinations are easy to reach on foot or by public transport. It is therefore important that
so many apartments as possible are inhabited by people of working age, including families
with children. The mobility of such a group is the greatest, therefore from the reduction in
the use of the residents’ own cars may bring the greatest benefits to the city.

The introduction of vegetation to the outer surfaces of the buildings is the next factor
increasing the positive impact on the quality of the atmosphere. In addition to the partial
allocation of the roof area for garden crops, vertical gardens on the facades of buildings
are also proposed. Pots with planted climbing plants can be arranged on the supporting
structure of balconies. In this way, the additional load would not be transferred to the
existing structure of the buildings, and the facade would not be subjected to the destructive
influence of vegetation, as in the case of plants climbing directly up the wall. Residents
would have contact with greenery at their fingertips, which they could cultivate on their
own. The trellises supporting the vines in planes perpendicular to the walls would create
green partitions between the balconies of neighboring apartments. They would ensure
relative intimacy without taking the impression of lightness from the structure, unlike in
the case of partitions made of durable material. The facades of the walls from the outside of
the complex, the form of which remains unchanged, can be painted at least partially with
photocatalytic paint [74], which uses the energy of light to reduce nitrogen oxide present in
the atmosphere.

The authors intend to equip the modernized buildings with photovoltaic cells. Suffi-
cient energy for meeting the common needs of residents, i.e., the service of lifts, lighting of
staircases and common spaces on the roof, etc., should be sourced from photovoltaic cells.
The cells can be placed on the roofs of the superstructures and vertically on the supporting
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structures of balconies. Transparent glass with photovoltaic properties should be used in
greenhouses. The location of most buildings in the north–south direction is not conducive
to the efficiency of panels arranged on planes parallel to this direction. Additionally, the
relatively short distance between the buildings limits sunlight. The use of photovoltaic
panels on vertical surfaces from the courtyard side is rational only at the levels of the
top floors.

The last issue considered in terms of ecology is the management of rainwater. As in
the case of energy obtained from photovoltaic cells, rainwater is not expected to be used to
meet the individual needs of residents. The roof water yield would be so small in relation
to the general needs of the residents that any reconstruction of the existing plumbing to use
this water is irrational. Water can be used to irrigate crops in roof gardens and greenhouses
as well as vertical gardens. It should be stored at heights that will allow gravity irrigation.
The arrangement of small water tanks on the structure supporting vertical gardens is easy
to imagine, because new structural elements can be designed with this load in mind. Water
tanks on the roofs of buildings are more problematic. In order to avoid additional loading
of the building walls, the location of the roof tanks can be considered also on the structure
designed for external balconies and lifts.

6. Discussion

The development of flat roofs represents the most important element of the trans-
formation of the residential complex in question. It strengthens the layer structure of the
buildings, found as being better than the mono-functional option [75]. The development
of the roof mean that not only the ground floor stands out from the other floors. The
additional usable level obtained as a result of the roof development is qualitatively compa-
rable to the level of the ground floor in terms of contact with the natural environment. In
buildings with only a few stories, the proximity of each story to one of the two of these
levels in practice equalizes the attractiveness of the apartments on all floors.

In addition to the benefits important for potential residents of revitalized housing
complexes, the superstructure complied with the presented concept provides benefits on
the scale of the entire city. It restores degraded quarters to their original value, or even
increases it, because it is done neither by purely conservative conservation, nor by replacing
the old architectural substance with a new one, but by combining contemporary elements
and historical values. The unusual and original modernization of buildings is able to make
the space around them more attractive, so that it will also attract residents of other districts.

The spatial conditions of the building complex which is the subject of the case study,
on the one hand, allow for the consideration of concepts that are impossible to implement
in residential complexes based on other configurations, on the other hand, they do not
exhaust all the possibilities that could be implemented in some complexes. First of all, the
location of so many functions on the roof and the spatial looping of paths, enabling the
users to contact a large number of other users, will not be possible where buildings are
not connected to each other in large complexes. Additionally, the connection of roofs with
footbridges should be excluded when the distances between the buildings are greater, both
due to costs and the destruction of the architectural composition.

The lack of high greenery within the courtyard, although unlikely, but not impossible
due to the repetition of similar constructions in numerous locations throughout Poland,
would be an argument in favor of building an underground car park in such a place.
Parking under the courtyard, i.e., centrally located in relation to the apartments, would
additionally strengthen the sense of security and community, and would organize the space
of nearby streets. The possible presence of more retail and service premises is, in turn, an
opportunity to attract more basic services and more jobs for local residents.

7. Conclusions

The concept presented in this article is a part of the discussion on the future of post-
socialist architecture. The vast resources of it are found in cities not only in Poland, but
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also in other countries in Eastern Europe. As a result of the rapid development of Eastern
European countries in the last 30 years, a large number of new apartments have appeared
on the housing market. Older flats which have not been renovated or modernized have
lost their attractiveness.

The problem of increasing the attractiveness of living in housing erected before the end
of the 1980s is an issue that engages many researchers. Most of the studies, however, concern
newer constructions, implemented after abandoning the doctrine of socialist realism and
erected with industrialized methods in the so-called large-panel technology [25,27,76,77]. In
this case, revitalization projects concern the space around the buildings more often than
the buildings themselves, because the scope of possible interference with the structures
of these buildings is minimal. Moreover, in large-panel buildings, due to the fact that
they are newer, a considerable number of flats are still inhabited by inhabitants of the first
settlement, which complicates the issue of a possible far-reaching modernization, due to
the strong identification with the place of residence in its current form. The social problems
in newer buildings are not as severe problems as in older ones [26].

The problem of revitalizing buildings erected using traditional technology is raised
more often in Western countries, where large-panel construction was not used at all. A
good example that may be a reference for the case study described in this article is a project
to revitalize a housing estate in Milan, realized in the form of a didactic experience [78].
Factors differentiating traditional and large-slab technology mean that although the prob-
lems to be solved in both types of housing are similar, the methods of transformation must
be different.

The architecture of the socialist realist period is a gap in terms of being filled with
visions of far-reaching transformation. The relatively distant time of its creation makes
one think about a certain protection of values perceived in such a time perspective as
historical. On the other hand, the standard and technical conditions of apartments do
not disqualify these buildings as much as, for example, buildings from the turn of the
19th and 20th centuries. In relation to the latter ones, deep modernization works are
undertaken on a large scale, regardless of their historical origin. Modernization consisting
of the reconstruction of the structure of the rooms and the expansion of the building to
the extent that affects its entirety, and not only separate parts, is favored by economic and
social factors. Properties with old buildings are located in city centers, where the land rent
is higher. The increasing age of buildings weakens the sentimental attitude of the owners to
their premises. Economic entities can, in such conditions, much more easily take over the
entire building or a group of buildings to perform comprehensive restoration and resale or
rent on a commercial basis. It is probable that the passage of time will have the same effect
on architecture from the socialist realism period.
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(Monitor Polski Nr A-24, Poz. 314). Available online: http://isap.sejm.gov.pl/isap.nsf/download.xsp/WMP19510240314/O/M1
9510314.pdf (accessed on 25 October 2021).
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64. Projekt techniczny budynku mieszkalnego w Rzeszowie, Archiwum Państwowe w Rzeszowie, Sygn. 59/211/0/18/2868.
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