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Abstract

Introduction: The issue of preserving historical and cultural heritage is currently highly relevant. The restoration of
ancient architectural structures, preservation of their historical appearance, and adaptation to new functions constitute
an important step forward towards that goal. Considering the situation with cultural heritage sites in Ryazan, we should
note that the city really needs such measures. Many historical, cultural, and architectural monuments have been lost and
continue to be destroyed because of incompetent interference with their architectural-and-planning structure (demolition,
unauthorized reconstruction, etc.). Purpose of the study: We aimed to describe the specifics of the preservation,
restoration, and adaptation of cultural and historical heritage sites to modern needs. Methods: In the course of the study,
we used a systemic approach, analyzed various sources and materials on the restoration and protection of historical
and architectural monuments. Results: In the paper, we consider a particular example from the architectural practice of
adapting a part of an ancient structure to modern use. The paper gives a brief historical background and information on
the structures and materials used, discusses methods and technological solutions, analyzes design solutions. Based on
the results of the works conducted, we determine issues of adapting a recognized cultural heritage site to modern living
conditions and using it in a new capacity in accordance with the applicable regulatory documents. When facing the issue
of adapting historical buildings that have lost their original function, it is necessary to perform works without changing their
protected features. Within the framework of cultural heritage site preservation, a concept has been developed to serve as

the basis for its conversion and operation as a cafe.
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Introduction

Any ancient city, regardless of its size, has rich
cultural and historical heritage that has come to
us from past eras. The need to preserve historical
heritage is essential for the formation of cultural
values. It is a memory of prominent figures and
important events of a city, which makes it possible
to look into the past, evaluate the present, and get
a glimpse of the future (Gerasimova and Karasova,
2020).

Besides, buildings connecting the new generation
with the old are increasingly perceived as significant
historical sites, which will be in demand for tourism
development (Aldohdar, 2020) and can become one
of the main sources for the replenishment of the
regional budget.

When exploring this issue, it is important to turn
attention to relevant studies of modern researchers
(both Russian and international). For instance,
Khakimov and Trebukhin (2019), Novopashina et
al. (2012), Sokolov (2016), and Sakharova (2011)

addressed the modern use of cultural heritage
objects. Pastukh et al. (2020) discussed the need for
the maintenance and repair of historical buildings.

Papers by Solntsev and Petrov (2013) as well
as Valegrakhov (2014) are interesting in terms of
the economic assessment of cultural heritage sites.
Markovich and Luchkova (2011), Romanova (2017),
and Zhitlova and Petreneva (2019) explored the
adaptability of historical buildings.

In the course of the study, we considered such
well-known converted sites of historical-and-cultural,
economic, and social significance as the Duisburg-
Nord Industrial Landscape Park (Klimova, 2017) and
the Zeche Zollverein industrial complex (UNESCO,
2021) in Germany as well as the main house of the
Karaul Estate in Tambov Region (Tmbreg.ru, 2015).

Such researchers as Pankratova and Solov’ev
(2015), Mokhovikov et al. (2019), Pravdolyubova et al.
(2021), and others were engaged in regional studies.

Based on this, it is obvious that the issue of
preserving and adapting architectural monuments to
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modern use is high on the agenda.

Function of the cultural heritage site:
historical accounts

The Household Building (late 17™ century, 19
century), a recognized cultural heritage site, is
located in the south-east of the Kremlin Ensemble
(13"—15" centuries, 16'"—20™ centuries) historical
monument of federal significance and was built near
the side wall of the Consistory Corps at the end of the
17* century and consisted of three units with different
functions: a cooper’s shop, a blacksmith’s shop, and
“sheds for various goods”. Initially, the units were not
connected, and each had an individual entrance from
the courtyard (Kolesnikova, 2012) (Figure 1).

In the course of its operation, the building
changed its function and appearance several times.

In the 19" and 20 centuries, it was rebuilt to become
a residential building. Following the restoration of
1970, the exterior of the architectural monument
underwent some changes. The large arched gates
were converted into windows. Three new window
openings were made in the south blind wall. The
building was converted into an office of a historical-
and-architectural museum-reserve and then — a
boiler room (its latest function) (Figure 2).

Materials and methods

Prior to the development of architecture-and-
design solutions to adapt a part of the historical
Household Building (late 17" century, 19" century)
to modern use, as a cafe, a scientific research
was performed. First and foremost, bibliographical
and archival sources were studied. Then the

Figure 1. Buildings of the Ryazan Kremlin
1 — the Assumption Cathedral; 2 — the bell tower; 3 — the Bishop’s House; 4 — the Cathedral of the Archangel; 5 —
the Church of the Holy Spirit; 6 — the Nativity of Christ Cathedral; 7 — the Consistory Corps; 8 — the Singing Corps;
9 — Glebovsky Bridge; 10 — the Cathedral of the Transfiguration of the Savior; 11 — the Church of the Epiphany;
12 — the hotel for monks; 13 — the walls and towers of the Monastery of Our Savior (Spassky Monastery); 14 — the
hotel for the nobility; 15 — the household building; 16 — the stables; 17 — the rampart; 18 — the clergy house
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Figure 2. Household Building (late 17" century,
19 century), current state. Photo, 2021

visual inspection of the building was performed
and its photos and measurements were taken
(Figures 3, 4, 5).

Justification of design solutions

It is obvious that since the social structure of
society and living conditions changed, the original
functions of the historical site turned out to be
lost. They do not longer meet the current practical
needs. Therefore, to further preserve and use the
architectural monument, it is necessary to adapt it
to the new reality.

The key in the adaptation of such structures is the
right choice of a new function that would take into
account the values of the site as well as the present-
day social needs and conditions.

Currently, legislative documents define
the restoration of cultural heritage sites as a

Figure 3. Facades of the building. Photos, 2010

Figure 4. Condition of the interior walls. Photos, 2010
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|SECTION 2-2 SCALE 1:50

Figure 5. Measurements of the building

comprehensive scientific approach that includes
many aspects and tasks pertaining to research,
survey, design, and production that shall be
considered when conducting operations on their
preservation.

In this connection, a specialized organization
performed a research and developed a project for the
preservation of the cultural heritage site. The project
includes activities on restoration and adaptation,
i.e., the process of selecting a function that would
preserve the appearance, dimensions, and individual
characteristics to be protected to the maximum
extent, while taking into account the significance of
the site as an architectural monument.

The project for the restoration and adaptation of
a part of the Household Building (late 17" century,
19" century), a recognized cultural heritage site,
to modern use was prepared by OOO Regional
Engineering Center (designer, Moscow). The
restoration and adaptation of the monument were
carried out by OOO Proyektrestavratsiya (contractor,
Ryazan).

1. Architectural solutions

The Household Building (late 17" century, 19"
century) is a one-story structure, rectangular in
plan, with a gable roof, stretching from north-west to
south-east. The exterior walls are made of oversize
solid clay bricks. The foundations are strip, made of
rubble masonry. The window and door openings are
wooden.

The ceiling is made of brick, with trough vaults in
the outermost rooms, and basket-handle arches in
the rooms in the middle (Kolesnikova, 2012).

At the time of design documentation compilation,
the walls and ceilings had no interior decoration. The
floors are lost. The technical condition of the building
was determined as satisfactory.

To increase interest in the architectural monument
both among tourists and locals, it was decided
to include it in the Monastic Meal tour around
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the Kremlin. To ensure maximum access to the
monument, the project proposed the restoration and
adaptation of the outermost room (boiler room) in
the building of the architectural monument of the 17t
century (Household Building (late 17™ century, 19"
century)) to a cafe. In today’s reality, this function
is the best option for the preservation of a historical
monument.

Since we are talking about a listed property,
the repair and adaptation of cultural and historical
heritage structures to modern use shall follow
the applicable laws and regulations. These works
include the preservation of the original historical
appearance as well as structural-and-planning
solutions. However, the adaptation of a historical
structure to modern standards of safety and essential
services inevitably leads to its partial reconstruction
and brings particular challenges. In most cases,
architectural and planning issues are related to
the sanitary-and-hygienic as well as fire safety
requirements that have been tightened recently.
Since the volume of an architectural monument shall
remain the same, they prohibit production in such
areas.

The adaptation of the site was carried out with
account for the existing planning structure.

The total area of the cafe is only 99.3 sq. m.
According to the sanitary-and-hygienic standards,
it is impossible to ensure the full-fledged operation
of the cafe in such a small area. That is why the
project proposed to create a typical diner using semi-
finished products almost brought to readiness.

To solve the task, the rectangular room is divided
into two functional areas: public and service ones.
The public area includes a dining hall for 16 people
and a bathroom for visitors. The service area
includes a kitchen, a wash room, a storage room, and
a staff room with a changing room and a bathroom.

On the northern facade, it is assumed to make an
entrance space with two doors and a vestibule. One
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of the doorways (to be used as the entrance to the
cafe by visitors and staff) is formed by the expansion
of the existing archway, and the other (to be used
to unload products) is made in the late masonry.
Such a combination of the entrance for staff and the
entrance for visitors is determined by the fact that it
is impossible to make an additional opening in the
walls of the architectural monument.

Modern fire safety requirements regulating the
size and number of escape routes and emergency
exits contradict the requirements of regulatory
documents applicable to the preservation of
cultural heritage sites, in particular in terms of the
arrangement of emergency exits. Since, due to the
above circumstances, it is impossible to make a
second emergency exit, the number of people in
the building cannot exceed 20 people: 16 seats for
visitors and 4 workplaces.

To ensure equal access to cultural heritage
sites and in accordance with the requirements of
regulations and state standards (Federal Agency for
Technical Regulation and Metrology, 2018; Ministry
of Construction, Housing and Utilities of the Russian
Federation, 2017), the project provided for some
measures for persons with reduced mobility — a
paved sidewalk with stairs and a ramp at the
approach to the building. Besides, in accordance
with the requirements, a semicircular canopy with
well-developed forged brackets is proposed above
the entrance.

The project also proposed to cover the flooring
of the ramp, landing, and vestibule with anti-slip
ceramic granite tiles. The one-way ramp has a clear
width of 1 m and a slope of 10%.

To ensure the mobility of disabled persons of
various categories and account for their number and
location in the building, the transport passages and
pedestrian routes around the building are separated
and just partially combined. Disabled people in
wheelchairs can move along the pedestrian sidewalk
with a width of more than 1.8 m, the longitudinal
slope not exceeding 5%, and the transverse slope
not exceeding 1-2%. At the intersections of these
pedestrian routes with the roadway, it is planned
to reduce the height of the curb by 2—4 cm and
make a curb ramp with the slope not exceeding
1:10. One parking space at the parking lot by the
Ryazan Kremlin is reserved for persons with reduced
mobility. It is marked by signs used internationally.
The width of the parking space is 3.5 m.

2. Structural solutions

The high-priority measures aimed at preserving
the historical structure included the following
successive operations: site clearing, base and
foundation strengthening, masonry and brick vault
strengthening, restoration of the lost and destroyed
sections.

During restoration, the following works were
performed:

— preparatory works;

— foundations and foundation/soil contact

cementation;

— base soil injection (stabilization);

— masonry injection, brick vault crack injection;

— measures aimed at preventing water from

entering the building: foundation damp-
proofing, arrangement of a vapor-proof blind
area made of discrete materials;

— new walls and partitions laying;

— floor and porch restoration.

To minimize structural deformations, which may
occur during the restoration and further use of the
architectural monument, the foundation masonry was
cemented. Cementation makes it possible to fill the
exposed cavities in the foundation body and, thus,
improves the bonds between structural elements. In
that way, the problem areas are strengthened, the
stiffness and load-bearing capacity of the foundation
increase. Foundation/soil contact cementation
restores the lost bond between masonry and soil
and balances pressure along the bottom of the
foundation.

To restore the lost bond and ensure masonry
grouting, increase the structural strength and load-
bearing capacity of the external walls and brick vault,
masonry injection was used (Figure 6).

Foundation/soil contact damp-proofing was
carried out along the external load-bearing elements
of the foundations of the Household Building (late 17
century, 19" century), a recognized cultural heritage
site. Boreholes were drilled to the foundation depth,
through the joints of the exterior masonry tier, in the
direction from the bottom up (wherever possible).
Damp-proofing was carried out using a polymer
composition to create a damp-proof membrane
between the foundation and the soil.

Such measures guarantee the restoration of the
exterior walls as load-bearing structures.

As for the internal structure, to adapt the ancient
structure to modern standards of safety and essential

Figure 6. Masonry injection
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services, it was proposed to install utility (water
supply, sewerage, ventilation, electricity, heating)
equipment, fire safety and other systems. To create
a modern interior, it was proposed to use modern
flooring materials characterized by high strength,
hardness, and wear resistance.

Therefore, the floors in the cafe were supposed to
be tiled as follows, depending on the purpose of the
premises: ceramic granite stylized as natural stone
(Figure 7a) in the dining room, and standard ceramic
granite in the service areas.

Prior to flooring works, the soil inside the building
was leveled and thoroughly compacted. In places
intended for future internal partitions, holes were
made that later were reinforced and concreted.

Since the building does not have a vent line,
ventilation was maintained through galvanized air
ducts with an outlet to the roof through a hole in the
ceiling (Figure 7b).

The porch has a canopy with forged brackets
(Figure 7c).

All these measures combined are necessary to
preserve the architectural monument and prevent
changes in its appearance.

Conclusions

In addition to restoration, the issue of preserving
historical-and-architectural heritage shows that it makes
sense to search for new approaches and options when
it comes to the operation of ancient structures.

Under such an approach, the concept of the

restoration and adaptation of the Household Building
(late 17" century, 19" century), an architectural
monument of the Ryazan Kremlin, to modern
use was developed. The key in the restoration
process was to preserve the appearance of the
building and adapt its layout to new functions with
minimal interference with the structure. Despite
the new layout, due to modern technologies of
damage repair as well as foundation/structure
strengthening, the historical load-bearing walls
were preserved. This solution made it possible not
only to preserve all the valuable characteristics
of the site but also to prevent its destruction in
the future.

The adaptation of the architectural monument to
new functions will enable its preservation. In most
cases, being involved in the life of modern society
moving at an intense pace, such an adaptation gives
ancient structures a certain status, making them
more attractive for commercial use.

Due to the wide variety of options used to
adapt cultural heritage sites, cities are turning into
tourist attractions with a developed economy and
unique architectural environments. Each monument
contributes to the historical appearance of the city,
encouraging people to get to know their culture and
history. The site under consideration, located on
the Ryazan land, can become another protected
place that will attract those who value cultural
heritage.

Figure 7. Household Building (late 17t century, 19" century). Current state. November 19, 2021
a — the interior of the dining room, b — the ventilation duct, c — the canopy
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AHHoOTauuA:

Mpobnema coxpaHeHNsa NCTOPUKO-KYNbTYPHOrO Hacneaus OYeHb akTyarbHa B HacToswee BpeMs. BaxHbin war k
3TOMy — pecTaBpaunst CTapMHHOIO apXMTEKTYPHOIO COOPYXEHUSA C COXPaHEHWEM BHELLHEro UcTopuyeckoro obnuka
n ero npucnocobneHne nog HoBoe PYHKLMOHANbHOE Ha3HayeHne. PaccmaTpuBasa CroOXMBLLUEECS MOJIOXEHUE
¢ obbekTamMu KynbTypHOro Hacneaus PssaHn, cnegyet OTMETUTb, YTO FOPOA HyXAaeTcs B NOA0OHbIX npuemax
(mepax). MHOXeCTBO NaMATHUKOB UCTOPWUN, KYNbTYypbl U apXUTEKTYpPbl BbINO YTEPSHO 1 NPOAOIIXaeT paspyLluiaTbes
BCMNeACTBME HErPAMOTHOIO BMeELLATENbCTBa B UX apXUTEKTYPHO-MMaHUPOBOYHYIO CTPYKTYPY (CHOC, CamMOBONbHAaNA
nepectpovika u T.n.). lenb nccneposaHus: lNMokasate 0CO6EHHOCTY COXpaHEHWs, pecTaBpauny n npnucrnocodneHns
06BEKTOB UCTOPUKO-KYNBTYPHOr0O Hacneans K HOBbIM COBpeMeHHbIM noTpebHocTam. MeToabl uccnepgosanus: B xoge
nccnenosaHus 6bin NCNOMb30BaH CUCTEMHbIN NOAX0A, U3YYEHbl Pa3NNYHbIE NCTOYHUKM 1 MaTepuarbl No pecTaspaunm
N OXpaHe NCTOPUKO-apXUTEKTYPHbIX NaMATHUKOB. Pe3ynbTaTbl: ABTOpamMun paccmaTpuBaeTCst KOHKPETHbIM NpuMmep
N3 apXMTEKTYPHOW MPaKTUKM MO NPUCNOCOBNEHNIO YaCcTN OPEBHETO COOPYXEHUS MO COBPEMEHHOE UCMONb30BaHMe.
B cTaTbe pgaetcsa KpaTKuin mctopuyeckuin o63op, NpMBOAUTCA MHAOPMaLUNA O KOHCTPYKLUSAX U UCMONb3yeMblX
mMaTepuanax, paCCMOTPEHbl METOAbl U TEXHOMNOTNYECKNE peLleHns, NpoaHann3npoBaHbl NMPOEKTHblE pelleHnd. Ha
OCHOBaHWM pe3ynLTaToB NPoBeAeHHbIX paboT packpbiBaTCca NpobnemMbl NPpMCcnocobreHns BbiIABNEHHOro obbekTa
KynbTYPHOro Hacneaus K COBpeMeHHbIM YCMOBUSAM XU3HM U €r0 UCNONb30BaHNE B HOBOM Ka4eCTBE B COOTBETCTBUN C
CYLLECTBYIOLLMMMN HOPMATUBHBLIMU AOKYMeHTaMu. [pu aTom, cTanknsasck ¢ npobrnemon npucnocobneHns nCTopu4ecknx
34aHWI, YTPaTUBLUUX CBOK NepBOHaYanbHyt0 QyHKLMIO, Heo6XxoanMo NpoBoANTL paboTbl He N3MEHAss 0COBEHHOCTH,
ABNALMECS MPegMETOM OXpaHbl Takux coopyxeHuin. CaenaH BbIBOA, YTO B paMKax COXpPaHeHNst O6bekTa KynbTypHOro
Hacrnegusa paspaboTtaHa koHuenuus, Ha 6a3e koTopou ByaeT BbINONHEHO NepenpodunupoBaHne, pasmecTMB B HEM
kade.

KnioueBble cnosa

OOBBbEKT KynbTYpHOro Hacneaus, NamMaTHUK apXUTEKTYPbl, COXpaHEHWEe, pecTaBpauus, NpucnocobneHne K COBpeMeHHbIM
yCrnoBusiM, MeToAbl U TexHonorus, PsasaHckun Kpemnb, PasaHb.
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