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T he urban fabric of cities is for-
med in a continuous and indi-
vidual way. It depends on dif-
ferent spatial, economic, poli-

tical, social and cultural factors. The city
center is an area that stands out in the
city space, e.g. by greater development
intensity, developed infrastructure and
offering many functions. As a conseq-
uence of many years of urban changes
and the increase in the area of cities,
their centers remained somewhat for-
gotten. During the period of modernism,
especially between the 1960s and 1970s,
the traditional model of forming the
urban fabric was gradually discarded
[1]. For the mass influx of people from
rural areas, cities offered complexes of
detached residential buildings, located
in green surroundings with the necessa-
ry communication and recreational ne-
tworks. The process of expansion of the
urban structure has already absorbed
scattered detached buildings, which in

the 1970s in many Polish cities marked
the boundaries of urban development,
because it is now part of it.

In recent years, the urban tissue has
been increasing in city centers, which is
related to the processes of reurbaniza-
tion [2]. Many revitalization projects are
undertaken primarily to give a new
function to this part of the city and to
ensure good quality living space. A flag-
ship example of a city centre revitalisa-
tion project is Łódź [3], but many other
cities in Poland are taking similar ac-
tions [4]. Despite the increasing number
of investments undertaken in the city
centers of Polish cities, many of them
face the problem of depopulation of
these areas, which is an additional fac-
tor motivating to take action to improve
the standard of living in the city.

The problem of the urban environ-
ment has been analysed by numerous
scientists, which has resulted in scienti-
fic papers dealing with issues such as re-
sidential [5], commercial [6], cultural
[7], religious [8] functions, ecology [9]
or revitalisation [10]. The urban structu-

re is being supplemented with new
structures, infills [11], built in place of
old buildings in close quarters, often
destroyed, abandoned, subject to de-
molition, but also fill vacant plots on
the frontage of downtown buildings.
Thanks to this, these plots have a chan-
ce to become part of the city’s structure
by placing new buildings within them
with functions tailored to current needs.
In some cases, non-functional buildings,
despite having a solid structure, are
extensively rebuilt or torn down in order
to be replaced by new buildings that of-
fer the required functionality, and such
buildings more and more frequently
have a high standard of use and an
attractive design.

Of fundamental importance in this
context is an economical approach to
the development of strict inner city are-
as. The rational utilisation of a land
plot’s potential is an opportunity to re-
turn to modern, fully functional archi-
tecture, which consequently leads to the
improvement of the quality of life in the
city centre. In the age of sustainable
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de sign, the on go ing con ge stion of the
urban fa bric with bu il dings ada pted to
the cur rent and fu tu re ne eds is in e vi ta -
ble. The re fo re, the pro cess of de si gning
and con se qu en tly the con struc tion of
a bu il ding in a den se ly -de ve lo ped envi -
ron ment re qu ires a de ta iled ana ly sis and
re se arch of the exi sting con di tion of the
ad ja cent bu il dings in each ca se. The de -
si gner is ob li ged to adapt the pro po sed
so lu tions with the con si de ra tion of the
exi sting ad ja cent bu il dings. 

Land plots si tu ated in den se ly -de ve lo -
ped in ner ci ty envi ron ments ha ve a spe -
ci fic ap pe aran ce. Each one is dif fe rent
and has an in di vi du al sto ry. The vast ma -
jo ri ty of ad ja cent bu il dings de mon stra -
te a wi de ran ge of dif fe rent fa ca des,
which con sti tu tes an in te re sting chal len -
ge when de si gning the fa ca de of the
plan ned bu il ding. Mo dern forms and di -
men sio nal va ria bi li ty is po ssi ble, un der
the con di tion of ma in ta ining vi su al har -
mo ny with the ne igh bo uring ar chi tec tu -
re. In such ca ses, the in di vi du al and ori -
gi nal cha rac ter of a new bu il ding gi ves
fre sh ness to a stre et fron ta ge. The se
plots, due to the po ssi bi li ty of con struc -
tion of new bu il dings with at trac ti ve ar -
chi tec tu re and a mul ti tu de of func tio na -
li ties, ha ve a big po ten tial in terms of the
ful fil ment of so cial ne eds and the ra tio -
nal and eco no mi cal use of the urban 
spa ce. They can al so be co me a ma jor
ci ty -for ming, so cial -for ming fac tor and
can si gni fi can tly im pro ve the qu ali ty of
li fe in ci ties.

The sub ject of the re se arch is the
func tio nal ana ly sis of se lec ted ob jects
that are exam ples of mo dern se als lo ca -
ted in an urban envi ron ment. Due to the
ana ly ti cal na tu re of the re se arch con duc -
ted, a mi xed re se arch me thod was used,
which in c lu des a qu ali ta ti ve me thod and
a ca se stu dy [12]. The qu ali ta ti ve cri te -
rion con cerns the exa mi na tion of func -
tio na li ty, and the ca se stu dy me thod 
ta kes on a com pa ra ti ve na tu re of se lec -
ted ob jects.

The multifunctionality 
of infill buildings

The function of an object plays an
important role, giving meaning and
defining the architecture of the building.
The existing buildings in densely-
-developed central areas of Polish cities

offer different functionalities. There is a
decreasing number of facilities being
built nowadays in city centers with one
function, e.g. residential. Most often,
they are multifunctional. This effect is
the result of the variability of economic
and social factors, while city centres are
subject to constant changes in terms of
the intensity, quality and aesthetics of
the architecture. Moreover, it should be
emphasized that streets within the city
are characterized by varying popularity
among residents, investors and tourists.
Many cities are trying to tackle the
problem of ‘depopulated’ streets. The
undertaken attempts to revitalise them
are based on bringing them back to life
through the introduction of functions
that are currently in demand, and by
encouraging the local community to
participate in various initiatives, such as
cultural ones [4].

Cur ren tly the re is de mand for new bu -
il dings that re spond to va rio us so cial 
ne eds, not on ly tho se of to day, but al so
in the fu tu re. In most ca ses, the ir func -
tio na li ty de pends on the in di vi du al cha -
rac ter and the de mands of a gi ven urban
envi ron ment, but al so si gni fi can tly on
eco no mic and eco lo gi cal fac tors. This
pro blem will be de mon stra ted on the 
ba sis of a stu dy of exam ples of in fill bu -
il dings lo ca ted in the cen tres of Po lish
ci ties with dif fe rent po pu la tion den si ty
le vels. In urba ni zed spa ce, whe re eve ry
frag ment is va lu able, in di vi du al so lu -
tions aimed at su sta ina ble con struc tion
are so ught. The exam ples se lec ted for
the stu dy and the com pa ri son of the 
va lu es   they bring in terms of func tio nal
pro grams in si de, but al so in the im pact
on the sur ro un dings, con sti tu te on ly
a sam ple in the ar tic le and can not be
used to draw uni ver sal conc lu sions 
re gar ding the sha ping of in fill de ve lop -
ment re gar dless of its lo ca tion. The fa -
ci li ties se lec ted for ana ly sis are exam -
ples of in te re sting ar chi tec tu ral so lu -
tions, and each of them is cha rac te ri zed
by in di vi du al so lu tions that re spond 
to the pro blems and ne eds in a gi ven 
lo ca tion.

Selected examples of urban infill
projects carried out during the recent
decade of the 21st century. They ref-
lect the current design and functio-
nal programme trends. They offer

various functionalities in the fields 
of culture, education, commerce or
gastronomy.
Małopolska Garden of Art (photo 1)

is located in Krakow (population
approx. 800,000), opened in October
2012, designed by Ingarden & Ewý. The
design took into account the structure
of the old horse riding hall, which
served as the back-up facility for the 
J. Słowacki theatre, by exposing the old
facade as one of its parts. Currently the
building has the form of the letter ‘T’
and occupies the area of the plot in an
interesting and maximally effective
way, opening up in the direction of
Rajska and J. Szujskiego streets. The
form of the building fully utilises the
natural characteristics of the plot and
respectfully blends in with the adjacent
buildings in a very modern way. This 
is a multifunctional building, which
incorporates many different art-related
functions. It houses the auditoriums of
the J. Słowacki theatre and the media-art
libraries of the Voivodeship Public
Library. The building accomodates
shows, concerts, conferences and
different performances. It also contains
a cafe and education rooms. This infill,
despite having a very modern form, has
blended in, in terms of its size and
multifunctionality, with the old town
character of the district and acts as a
social-building element and as a centre
of many initiatives designed to activate
the residents[13].
Ra dio and Te le vi sion De part ment

of the Si le sian Uni ver si ty (pho to 2)
The fa ci li ty is lo ca ted in Ka to wi ce 
(po pu la tion ap prox. 300,000). It was 
de si gned by 3 de sign stu dios BA AS,
Gru pa 5 Ar chi tek ci, Ma łec cy Biu ro Pro -
jek to we, ope ned in 2017.

This bu il ding was ori gi nal ly de si gned
as an un co nven tio nal ad di tion to the 
ci ty struc tu re. The de si gners’ ma in go -
al was to con struct a new bu il ding, whi -
le ma in ta ining the two -sto ry struc tu re
of the bu il ding that exi sted on the plot
at that ti me. In terms of its di men sions,
the fa ca de blends in with the ad ja cent
bu il dings and the ma te rials used imi ta -
te the tra di tio nal ma te rials se en on the
ad ja cent fa ca des. The form of the bu il -
ding opens up on to the stre et thanks to
cle ar ac cess ro utes le ading to the pa tio
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that un der li ne its pu blic, open na tu re.
The fa ci li ty se rves ma in ly edu ca tio nal
func tions, but the re is al so a li bra ry,
a stu dent club, and an un der gro und par -
king lot. This is an in fill that im pro ves
the qu ali ty of the urban land sca pe in
this di strict [14].
No va Com mer cial and Re ta il Bu il -

ding (pho to 3) is lo ca ted in Li ma no wa
(po pu la tion ap prox. 15,000). It was ope -
ned in April 2021 and was de si gned by
ar chi tects Mo ni ka Na le wajk, Ma ciej
Saj dak and Adam Dzie dzic ki.

An in fill bu il ding erec ted in the pla -
ce of exi sting bu il dings along one of
the stre ets le ading to the ma in squ are.
Extends across the en ti re plot, con nec -
ting two mu tu al ly pa ral lel stre ets: Jó ze -

fa Mar ka stre et and ks. Ka zi mie rza Ła -
zar skie go stre et. The fa ci li ty ho uses se -
rvi ce, re ta il and of fi ce func tions with
a par king lot lo ca ted on the gro und 
flo or. The dif fe ren ce in gro und le vels
be twe en the stre et on the si de of the
ma in en tran ce to the gal le ry and the pa -
ral lel stre et on the si de of the en tran ce
to the car park, al lo wed the de si gners to
cre ate a par king/tech ni cal area wi tho ut
the ne ed to de sign an un der gro und 
le vel. The bu il ding is di vi ded in to two
zo nes. The first – the re ta il part – is 
si tu ated on the si de of the stre et with
the ma in en tran ce to the gal le ry, whi le
the se cond – the of fi ce part – is ac ces -
si ble from the other si de of the bu il -
ding. The in c lu sion of a play gro und for

chil dren in the bu il ding me ans that it
of fers func tio na li ty for re si dents of all
ages. Cle ar com mu ni ca tion ro utes play
an im por tant ro le in the bu il ding and
ena ble ef fi cient mo ve ment in si de the
bu il ding. The mul ti func tio na li ty of the
erec ted in fill re sponds to the va rio us
de mands of the ci ty cen tre. The form of
the fa ca de is hi gh ly di stinc ti ve and
stands out from the tra di tio nal bu il -
dings of the stre et fron ta ge and is an
exam ple of bold and ori gi nal ar chi tec -
tu re [15].
Education Station (photo 4) location

of the facility: Wieleń (population
approx. 6,000); opening date: July 2022;
designers: Neostudio Architekci. The
Education Station’ is an unusual infill

a) b)

Photo 2. Radio and Television Department of the Silesian University in Katowice: a) facade of building; b) model demonstrating the
compatibility of the building’s size with adjacent buildings Source: [14]
Fot. 2. Wydział Radia i Telewizji Uniwersytetu Śląskiego w Katowicach: a) elewacja budynku; b) makieta ukazująca dopasowanie obiektu
gabarytami do sąsiadującej zabudowy Źródło: [14]

a) b)

Photo 1. Model of the Malopolska Garden of Art: a) top view showing the shape of the building; b) perspective in the context of the
adjacent building Source: [12]
Fot. 1. Makieta Małopolskiego Ogrodu Sztuki: a) widok z góry ukazujący kształt budynku; b) perspektywa w kontekście sąsiadującej zabudowy

Źródło: [12]
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project at Kościuszki street as a
response to the revitalization activities
undertaken in the city. This small-
-volume building is a part of the designed
cultural square. It blends in with the
existing low-rise buildings in an
interesting way via an arcade reinforced
concrete wall, which is situated close
the interior of the building. The facade
wall covers a glass cafe pavillon. This is
a low-budget project, appropriate for 
a small town, which ‘invites’ the local
community to participate in the social
life. The building also houses an
information centre. It is accompanied
by a square, which serves as a meeting
place, hosts cultural events and an
outdoor cinema. This project represents
an unconventional example of how to
economically revive a neglected area by

offering the residents a multifunctional
facility that can act as a social-building
element [17].

Analysis of seals according
to the adopted criteria

The analysis of buildings was based
on the author’s own criteria, to which
the modern infill in the city center was
assessed in the context of:

● the impact of the object on the
outside, in relation to the surrounding
urban structure and the plot on which it
was located (Figure 1);

● the interior of the object, its
functionality and accessibility for users
(Figure 2).

A com plex ana ly sis of mul ti func tio -
nal urban in fills in the con text of se lec -
ted pro blems, with the con si de ra tion of

va rio us sca les of the se lec ted exam ples,
will al low us to an swer whe ther a gi ven
in fill re sponds to the cur rent so cial 
de mands and whe ther the in ner ci ty 
spa ce has be en uti li sed in a ra tio nal and
eco no mic way. 

The table was introduced into the
body multifunctional infill according to
criteria accepting these for research.
They concern the external environment
of fillings and their impact in space.
Selected infill were assessed in the
context of: economic use of the plot
space, impact on improving the quality
of urban space, revitalization of
degraded space, but also – whether the
form of the facade and dimensions of 
the infill refer to the neighboring
buildings and whether the facility
constitutes a social-creative space. In

a) b)

Photo 3. NOVA commercial and retail building: a) visualisation of the front facade [15]; b) view of the gallery demonstrating the utilisation
of plot area By author, on the basis of [16]
Fot. 3. Budynek usługowo-handlowy NOVA: a) wizualizacja elewacji frontowej [15]; b) widok na galerię przedstawiający wykorzystanie działki

Opracowanie własne na podstawie [16]

a) b)

Photo 4. Education Station in Wielen: a) building facade in the context of the adjacent buildings; b) view of building and a fragment of square
Source: [17]

Fot. 4. Przystanek Edukacja w Wieleniu: a) elewacja budynku w kontekście sąsiadującej zabudowy; b) widok na budynek i fragment placu
Źródło: [17]
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terms of the interior of the tested
facilities, the following items were
assessed: ease of modification and
change of functions, functions offered 
to users of different ages, clear
communication, access for people with

disabilities and whether the necessary
parking spaces are provided inside or
near the building. It should be noted that
contemporary trends are aimed at
limiting passenger cars in city centers.
Multifunctional infill respond to these

issues by offering many functions
within one object. However, the
possibility of parking within or near 
the building is a great convenience 
for people with disabilities, pregnant
women and the elderly.

Ba sed on the ana ly sis of the re sults
con ta ined in the ta ble, ge ne ral conc lu -
sions we re drawn abo ut the qu ali ty of
con tem po ra ry de si gns fil ling ob jects.
Re sult of the work is al so a sum ma ry of
is su es re la ted to func tio nal so lu tions
af fec ting the qu ali ty of the bu il ding and
its sur ro un dings. The list has an or de -
red struc tu re – from ge ne ral fe atu res 
in the sca le of the ci ty sur ro un dings,
stre ets, to the in te rior of the bu il ding.
It turns out that mo dern de si gned mul -
ti func tio nal in fill ha ve ma ny com mon
fe atu res. All ob jects me et most of the
ad op ted cri te ria. Among other things,
the fol lo wing we re not met: no re fe ren -
ce to the di men sions of the ne igh bo -
ring bu il dings (NO VA bu il ding), lack
of so cio -cre ati ve spa ce, or une co no mi -
cal use of the plot area (Przy sta nek
Edu ka cja). The im ple men ted ana ly sis
cri te ria, which we re used to de ter mi ne
the ef fect of in fill bu il dings on the envi -
ron ment as well as the in ter nal at tri bu -
tes of the mul ti func tio nal bu il dings,
we re de ter mi ned can not con sti tu te uni -
ver sal pa ra me ters for de si gning in fill
bu il dings in a den se ly -de ve lo ped urban
area. The pre sen ted ta ble can sup port
the de ve lop ment of gu ide li nes for pro -
gram ming de sign as sump tions and re -
se arch work, pro vi ded that the ge ne ral -
ly for mu la ted cri te ria sho uld each ti me
be spe ci fied with spe ci fic va lu es   to
con sti tu te the ba sis for plan ning func -
tio nal pro grams for fa ci li ties of this 
ty pe. It sho uld be em pha si zed that the
de scri bed re se arch is par tial and shows
the com ple xi ty of the pro blem and the
mul ti -thre aded na tu re of in fill de ve lop -
ment in the ci ty cen ters of Po lish ci ties.
In the ar tic le, we at temp ted to pre sent
the fe atu res that sho uld be pre sent in
a mul ti func tio nal in fill in do wn town
bu il dings that re sponds to con tem po -
ra ry and fu tu re so cial ne eds (Fi gu re 3).

Conclusions
The de ve lop ment of ci ty cen ters is dy -

na mi cal ly and con stan tly de ve lo ping.
This pro cess is in se pa ra bly lin ked with

improved quality of urban
landscapemulfifunctional infill

in an inner-city area

neighboring buildings

economic utilisation
of plot area

form/size adapted
to adjacent buildings

social-building area

revitalisation of degraded
area

external
surroundings

of the building

(street, district,
city space)

Fig. 1. Features of a multifunctional infill that influences the environment
Rys. 1. Cechy multifunkcjonalnej plomby, którymi oddziałuje na otoczenie

clear communication

easy modification/change
of building’s function

functionality for users
of all ages

accessibility to disabled
persons

parking spaces inside
or near the building

interior
features

of the building

mulfifunctional infill
in an inner-city area

Fig. 2. Internal features of a multifunctional building
Rys. 2. Wewnętrzne cechy multifunkcjonalnego budynku

Analysis of infill objects according to the criteria adopted for testing
Analiza obiektów plombowych wg kryteriów przyjętych do badań

■ criterion fulfilled  ■ criterion not fulfilled

Analysed aspects of multifunctional infill
building

Mało-
polska
Garden
of Art

Radio and Tele-
vision Depart-
ment of the Sile-
sian University

Nova
commercial
and retail
building

Education
Station

Economic utilisation of plot area ■ ■ ■ ■
Improved quality of urban landscape ■ ■ ■ ■
Talisation of degraded area ■ ■ ■ ■
Facade form and size adapted to adjacent 
buildings ■ ■ ■ ■
Social-building area ■ ■ ■ ■
Easy modification/change of building’s function ■ ■ ■ ■
Functionality for users of all ages ■ ■ ■ ■
Accessibility to disabled persons ■ ■ ■ ■
Parking spaces inside or near the building ■ ■ ■ ■
Clear communication routes ■ ■ ■ ■
Total 10/10 10/10 8/10 9/10



the de ve lop ment of unoc cu pied are as in
urban cen tres. This re sults in the ne ed to
se lect the ba sic va lu es and cha rac te ri stic
fe atu res of such new bu il dings. The list
of ma ny po si ti ve cri te ria that sho uld be
met by a mul ti func tio nal in fill bu il ding
shows that the eco no mic and so cial 
fac tors play an im por tant ro le. The abi -
li ty to de sign this ty pe of bu il ding with
the con si de ra tion of chan ging eco no mic
and so cial con di tion de mon stra tes an
eco no mic and ra tio nal ap pro ach to de -
sign. In the ar tic le, the eco no mic aspect
was in ter pre ted both as ef fi cient (in ten -
si ve) use of spa ce and in the eco no mic
con text.

Un do ub te dly, the eco no mic use of
a plot lo ca ted in the cen ter of the ci ty is
a com plex pro ject due to ma ny re qu ire -
ments, such as the ana ly sis of the fo un -
da tion con di tions of the ne igh bo ring
bu il dings, the ne ed to de sign se ve ral
flo ors, and the ne ed to pro vi de par king
fa ci li ties. Ne ver the less, ci ty cen ter has
that are able to com pen sa te for the fi -
nan cial outlays in cur red. Ci ty de ve lop -
ment, its pre sti ge, or fa shio na ble di -
stricts often at tract po ten tial in ve stors.
The pro vi sion of a mul ti func tio nal 
and fle xi ble area in a bu il ding ma kes it
at trac ti ve to a wi de ran ge of con su mers,
which con se qu en tly trans la tes in to the
pro fi ta bi li ty of a pro ject and a bet ter
ima ge of the area. The ove rall form of
the bu il ding, me an whi le, sho uld ta ke
in to con si de ra tion its chan ging func tio -
na li ty in ti me and the po ssi bi li ty of ada -
pting the bu il ding to the se chan ges as
hi gh ly as po ssi ble. On ly then the de si -
gned spa ce will be suf fi cien tly ef fec ti -
ve to adapt to chan ges ta king pla ce not
on ly wi thin the urban fa bric, but al so in
chan ge able eco no mic and so cial con di -
tions. A ra tio nal ly -de si gned bu il ding
sho uld al so ta ke in to con si de ra tion the

func tio nal, spa tial, eco no mic, eco lo gi cal
and user sa fe ty aspects [18]. Bu il dings
si tu ated in in ner -ci ty are as com bi ne the -
ir ma in and au xi lia ry func tions in a way
that al lows them to adapt to the func tio -
nal spa tial con text of a gi ven lo ca tion in
the most ef fec ti ve man ner. Mo re over,
the in di vi du al func tions as si gned to
such bu il dings do not af fect each other. 

Summary
The per for med ana ly ses of mul ti func -

tio nal, mo dern in fill bu il dings lo ca ted
in the cen tres of Po lish ci ties de mon -
stra te that the func tio nal, as well as di -
men sio nal va ria bi li ty of such bu il dings
that the eva lu ation cri te ria in di ca ted in
the stu dy con sti tu te in i tial pa ra me ters
which, after be ing expan ded and spe ci -
fied with spe ci fic va lu es, ta king in to ac -
co unt the in di vi du al at tri bu tes of a gi ven
lo ca tion, can be used in the de sign of
mo dern mul ti func tio nal in fill fa ci li ties.
Apart from ful fil ling mo dern so cial, cul -
tu ral, ter ri to rial, eco no mic or even sym -
bo lic de mands, such bu il dings pro vi de
new qu ali ty to the urban fa bric and re -
spond to the pro blem of the de po pu la -
tion of stre ets and ne glec ted ci ty cen tres.
They al so in spi re new so cial -bu il ding
in i tia ti ves and the im pro ve ment of 
li ving stan dards in ci ties. The most -
-ef fec ti ve uti li sa tion of a plot’s po ten tial
and the ada pta tion of the func tio nal pro -
gram me to the lo cal ne eds fa ci li ta tes the
in te gra tion of the bu il ding with its envi -
ron ment, and ma kes the fa ci li ty re si stant
to chan ging eco no mic and so cial con di -
tions, which is an im por tant ci ty -for -
ming fac tor. The pre sen ted is sue can be
al so help ful in the pro cess of pro gram -
ming the de sign as sump tions for new
in fill bu il dings, or the ir mo der ni sa tion. 

Analysis of all aspects of the
discussed problems, apart from the

participation of architects, requires 
the interdisciplinary cooperation and
involvement in the research of experts
from different fields. 
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Fig. 3. Features of a modern urban infill
Rys. 3. Cechy współczesnej plomby miejskiej
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