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FIRST FACTORS AFFECTING A COMPLEX RECONSTRUCTION OF THE STADION

The experience of preparing stadiums for holding international competitions in modernizing existing Ukrainian
stadiums for EURO 2012 is of interest for further reconstruction of sports facilities. A review of specialized sources
and the study of European guidelines revealed the main factors that must be taken into account in the work on the
modernization of stadiums. Work on the reconstruction of the stadium "Metalist™ in the city of Kharkov is consid-
ered as an example of the influence of factors on the complex modernization of the stadium.
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The relevance of this study. In the main-
stream of the world trends in the development of
sports and physical culture in Ukraine, the pro-
cess of forming new sports and fitness centers
and modernization of existing sports facilities is
going on rather intensively. In addition to meet-
ing the needs for sports and physical culture fa-
cilities of residential communities, Ukraine's
participation in major international sporting
events is a powerful incentive for the develop-
ment of sports infrastructure. An example of this
was the holding of the games of the football Eu-
ropean championship of Euro-2012 on the terri-
tory of Ukraine and Poland. To this event, 8 sta-
diums (4 in each country) were prepared in both
countries as base facilities with all necessary in-
frastructure consisting of an additional subsys-
tem (sports base, hotel, airport, etc., transport fa-
cilities, including roads and parking, medical
Service, office facilities, media centers, energy
facilities, mobile communication systems sites)
and the serving subsystem (trade, service and fi-
nancial institutions). To the auxiliary subsystem
can be attributed sports villages for accommoda-
tion to accommodate participating teams, tempo-
rary hospitality towns, city fanzones.

Requirements for football stadiums have
changed significantly over the past decade. Con-
venience and safety for spectators, new technol-
ogies and effective commercial exploitation be-
came the main guide to the formation of new re-
quirements for sports complexes. The increasing
complexity of the planning structure of the

sports stadium is increasingly affecting the func-
tion and operation of the stadium. Norms and
safety directives often have a decisive influence
on the geometry of the stands and the structure
of the accommodation of fans. Therefore, in the
work on each stadium, as a rule, individual solu-
tions are applied, which is especially important.
In addition, the modern sports stadium should
have reserves for accommodation and adaptation
of additional equipment for large-scale events.

Problematization. This article focuses on
the development and improvement of modern re-
quirements for the design of new and moderni-
zation of existing stadiums. It is necessary to
identify the primary factors that must be taken
into account when designing new and compre-
hensive modernization of existing stadiums that
have preserved the structure of sports facilities
of the Soviet period.

A review of literary sources. In recent
years, a sufficient number of publications have
been devoted to the design and construction of
stadiums. The issues of systematization of exist-
ing materials on the study of this type of public
facilities remain relevant, as the need for sports
and sports facilities is continuously growing. It
should be noted that the construction of sports
facilities is devoted to a layer of various books,
articles, recommendations of the Soviet period
[1-4]. To date, this material has not lost its value,
but modern publications and developments on
the theme of the development of sports facilities
have significantly expanded this subject. Publi-
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cations devoted to sports facilities can be condi-
tionally divided into groups that consider this
type of structures from different positions. Most
of the sources are of a scientific, analytical and
scientific-practical nature:

- analysis of the relationship between the
network of sports facilities and the planning
structure of urban development [5];

- methods for designing and calculating
stadium stadium structures, conducting experi-
mental aerodynamic studies, and analyzing aer-
odynamic loads for stadium coverings [6];

- methodology for calculating the evalua-
tion of successful evacuation from stadiums [7];

- analysis of risks of fires in stadiums for
EURO 2012 [8].

A number of publications are devoted to
the experience of reconstructing existing stadi-
ums and building new ones in Ukraine, for ex-
ample:

- description of spatial structures of the
covering of the stadiums "Meteor" in the city of
Dnipropetrovsk and "Donbass-Arena” in the city
of Donetsk [6, 9];

- the history of the emergence and con-
struction of the NSC Olimpiyskiy in the city of
Kiev is described, and also the architectural so-
lution of the complex and its main constructions
are described [10];

- Arena-Lviv Stadium in Lviv was taken as
a basis for analyzing the streams of spectators at
the stadium (emotional and psychological state,
the composition of people, the characteristics of
the movement); A methodology for calculating
success, evacuation, describing disconnection
forecasts and combining human flows during
evacuation, establishing the total evacuation
time of people in the most loaded sector of the
upper tier, and the total time of evacuation of
people from the heaviest sector of the lower tier

[7].

A number of publications analyze the sta-
diums that have gained worldwide fame. The
sports facilities built for the competitions of the
European and world level are of interest:

- in 2008, Stefan Nixdorf, a specialist in
the field of stadium preparation for world-class
football games, prepared a book that compiled

material on all stadiums in Germany that hosted
the 2006 FIFA World Cup. The main guidance
for the formation of new requirements for the de-
sign of new sports complexes was the conven-
ience and safety for spectators and effective
commercial exploitation [11];

- article-report on the design and construc-
tion of four stadiums - Maracano in Rio de
Janeiro (Maracana-Stadium), Mineira (Stadium
Mineira), Mannus (Stadium Manaus) and Sta-
dium of Garrincha (Stadium Mane Garrincha)
for the 2014 FIFA World Cup in Brazil. The
main attention is paid to innovations in the field
of constructive and technological solutions of
roofs of stadiums. The presented stadiums are
not all newly designed. There are stadiums that
have their own history and were built at the be-
ginning of the 20th century. It describes how
carefully and exactly the process of reconstruc-
tion of existing and well-organized process of
new construction of stadiums [12];

- described the Water Sports Center in
London for the 2012 Olympics. A system of
temporary elements has been applied, which will
be dismantled after the games are played. In the
design of this structure, the principle of transfor-
mation was applied as the principle of the exist-
ence of an object in the future. [13];

- describes the construction of the roof and
grandstands of the new Grand Stad Stadium in
Le Havre in France for the city program "The
Axis of Rouen-Havre", also describes the first
applied technology of coloring granules coating
material - extrusion of granules to achieve ho-
mogeneity of the film [14], etc.

European researchers are studying prob-
lems in the design and construction of sports fa-
cilities, predict the direction of development of
these structures in the future:

- leading design firms in the field of design
and construction of sports facilities are exploring
the problem of economically inefficient and un-
profitable construction projects and offer basic
principles for planning a future sports facility: 1.
Forecast in the long-term use of the facility. 2. If
the object is in demand in the future, make it ca-
pable of transformation. 3. If there is no prospect
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for long-term use, then strictly save up to tempo-
rary buildings [15];

- European experts in the field of stadium
design and construction are considering the in-
terdisciplinary principle of designing stadiums,
where the work of architects and engineers is in-
terrelated. The goal of the interdisciplinary ap-
proach is the use of progress in the design of sta-
diums [16];

- experience of interdisciplinary work on
the expansion of modern approaches in the de-
sign of football stadiums; Search for new for-
mats of architectural solutions, theatrical archi-
tecture, extraordinary tribune solutions, the
specificity of their geometry in order to bring the
viewer closer to the field in order to improve vis-
ibility [17].

By the time the preparation of the stadiums
in Ukraine and Poland began for the EURO-
2012 games, there was the 4th, and then the 5th
edition of the Guide to Safety at Sports Grounds,
also known as the Green Book (Green Guide)
[18].

The status of the collection is advisory and
is intended for use by competent persons. How-
ever, since its requirements are mandatory when
the stadium receives a certificate for holding in-
ternational competitions by experts from UEFA
and FIFA, its provisions become mandatory in
these cases.

Simultaneously with the new construction,
the old stadiums are systematically recon-
structed in accordance with modern technical
and technological requirements.

The book of Ukrainian authors who took
part in the reconstruction of Metalist Stadium in
Kharkov during preparation for EURO 2012 is
devoted to the question of expediency and the
possibility of reconstructing existing stadiums.
In the study of constructive solutions, the accent
is placed on the arrangement of coatings over the
stands of the stadium [19].

Main content. It seems important to clar-
ify in this article terms - reconstruction and mod-
ernization, used in architecture in connection
with their regionally different interpretation. In

the post-Soviet space, the notion of reconstruc-
tion as a process of changing obsolete objects
was fixed, with the aim of imparting new prop-
erties in the future [20]. In Ukraine, the term re-
construction —sto rebuilding of an object of con-
struction put into operation in the established or-
der, which entails a change in its geometric di-
mensions and / or functional purpose, as a result
of which there is a change in the main technical
and economic indicators (quantity of production,
capacity, etc.), improvement of production, im-
provement of its techno -economic level and
quality of manufactured products, improvement
of operating conditions and quality of services.
The reconstruction envisages full or partial
preservation of the elements of bearing and en-
closure structures and the suspension of the op-
eration time of the object as a whole or its parts
(provided that they are autonomous) [21].
Whereas in the European Community, the term
reconstruction is understood in the context of re-
storing lost structures through new construction
with the reproduction of the exact forms and de-
tails of all or part of existing or disappeared
structures [22]. The closest and most suitable
term in the sense of this article is modernization,
meaning in architecture the giving of an existing
object the signs of modernity, renewal [20].

The active phase of stadium development
begins in the second half of the XIX century in
the industrial regions of England and the Euro-
pean continent. The typology of sports facilities
was developing chronologically. The first gener-
ation of stadiums focused on placing a large
number of spectators with minimal comfort and
quality of service for these viewers. After the
Second World War, many stadiums were recon-
structed or rebuilt. Their constructive decisions
were based on stadiums located on the slopes or
on artificial earthen ramparts, where the lower
rows were installed directly on the slopes of the
embankment [11].

For these stadiums was characterized by
an equal ratio of athletics and football as factors
that determined the structure of the stadium and
created space for all sports disciplines. These
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stadiums were the second generation, signifi-
cantly redesigned and supplemented with re-
spect to the first.

In the early 1990s there were stadiums of
the third generation, where sport became the
center of family leisure. The main idea was the
additional trade (serving spectators), television
and advertising, which brought substantial reve-
nues to sports clubs. To improve the comfort of
spectators, stadium equipment has also begun to
improve. New quality standards were created for
bars, shops, food outlets for spectators on the ter-
ritory of sports facilities. The ratio between the
number of male and female viewers has
changed, and this has affected the number of san-
itary devices in the toilets of stadiums that oc-
cupy a large volume of podtribunnogo space.
Next came the stadiums of the fourth and fifth
generations, which became symbols of European
and world cultures [11].

Stadium "Metalist” in the city of Kharkiv
at the time of preparation for EURO 2012 was a
representative of stadiums of the third genera-
tion, one of the oldest stadiums in Ukraine. Met-
alist Stadium, which arose in 1925, was built and
developed evolutionarily, underwent several re-
constructions aimed at increasing the number of
seats and improving the comfort of spectators.
Each reconstruction of the stadium increased its
level in accordance with the requirements for
conducting international competitions.

Modernization of stadiums is common
practice in the world. The decision on a new sta-
dium construction or modernization of the old
one is taken in accordance with the need for re-
newal. The depth of modernization and the
choice of methods of working with the object de-
pends on a number of factors, among which one
of the most important is the determination of the
parameters of the future object that must be
achieved and the capabilities of the existing
structure. In the case of stadium upgrades, as a
rule, its parameters are set based on the level of
competition for which the object is being recon-
structed. The capacity of the stands, the technical
parameters of the football field, the requirements
for the media complex, the level of comfort of
both the competitors and spectators, the current

level of safety, the technical condition of the
structures and engineering systems are specified.

After determining the capabilities of the
existing structure of the stadium, with regard to
the necessary upgrade, a decision should be
made on the methods of design work.

The most common methods are recon-
struction, renovation, modernization [20-22].
Methods of work on objects that are monuments
of cultural significance are determined by a pre-
liminary survey of the monument and its condi-
tion.

The design of new stadiums and the recon-
struction (modernization) of existing ones
should be carried out taking into account the sys-
tem of factors determining the planning structure
of the sports complex, the choice of the design
scheme and materials and, ultimately, forming
the architectural and imaginative solution of the
stadium. Regarding the modernization, and, es-
pecially if the decision is made to preserve the
historical heritage of the complex - research re-
search is needed, which in turn will reveal the
factors that affect the design process. In the case
of modernization, it is important to solve a pos-
sible volume of changes that make it possible to
obtain the object with the best possible charac-
teristics taking into account the planned preser-
vation of architectural and constructive deci-
sions of previous years.

A set of factors that must be taken into ac-
count and included in the implementation of the
project solution is the system that forms the pro-
ject, or rather the task for the project. In fact, the
number of factors can be much greater depend-
ing on the goal and the specific features of the
particular object. A certain number of factors al-
lows us to describe a system with certain rela-
tionships within it.

In the case of a decision on the reconstruc-
tion (modernization) of the stadium in the subse-
quent design and construction, a number of de-
sign factors must be taken into account. To do
this, it is necessary to take into account the re-
quirements of UEFA / FIFA - a handbook that
contains the security requirements developed in
detail, the conditions for the viewer's visibility,
the position of the cameras, etc. This guide is
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recommended for the design of each stadium and
formulates all levels of design to details [18].

According to Guide to Safety at Sports
Grounds, the decisive factors in designing a
sports complex are:

- accessibility to the stadium, segregation
of the categories of spectators and participants of
the event, free entry into its place and distribu-
tion of spectators' flows;

- safe evacuation (including emergency) of
spectators;

- taking into account changes in the de-
mographics of the audience;

- changes in the attractiveness of sports
and unsportsmanlike events occurring at the sta-
dium;

- changing the requirements for the com-
fort of the viewer and the types of services;

- reduction of public financing and in-
crease in the share of commercial independence
in providing stadiums;

- accounting business planning of the com-
plex and marketing strategy;

- planning and technical solutions related
to the growing influence of the media due to their
commercial opportunities through global means
of telecommunications [18].

As for the experience in the preparation of
the Metalist stadium in Kharkiv for EURO 2012,
the option of upgrading the existing stadium was
chosen according to the following parameters:

- a successful town-planning situation in
the center of the developing region (within the
polycentric structure of the city's development),
which, along with other proposed facilities and
proximity to the city center, convenient transport
communications could become a prerequisite for
the development of the district;

- the modernization of the existing stadium
was to bring tangible savings, both budgetary
funds and general investor funds compared to
the construction of a new stadium. Comparison
of the results of the implementation of construc-
tion projects for all host stadiums in the EURO
2012 confirmed preliminary calculations. Com-
parison of the cost of building a new stadium in

Lviv of the same capacity with the reconstruc-
tion of the stadium in Kharkov was in favor of
the latter even without taking into account the
engineering infrastructure (the cost of a com-
pletely new engineering infrastructure in Lviv
further increases this gap);

- the successful location of the existing sta-
dium at the intersection of both land and under-
ground (underground) transport highways;

- the use of the brand of the existing sta-
dium "Metallist" enjoyed great popularity, both
in the city, and in Ukraine and abroad.

The concept of modernization (reconstruc-
tion) of the sports complex "Metalist" was based
on the following principles:

- designing a multifunctional sports com-
plex on the stadium's territory, which includes
the stadium itself for holding football games
with the preservation of the track and field com-
plex, a set of training football fields with an arti-
ficial surface, a children's and youth academy;

- placement of media center on specially
designated adjacent areas, mobile TV stations,
vast hospitality zones (temporary awning facili-
ties), parking lots complex, necessary engineer-
ing facilities;

- the creation of a step-by-step system of
security zones with the necessary fences, check-
points and other facilities.

The principle by which this list of design
factors was chosen is the goal of creating an ob-
ject with the greatest possible safety and comfort
for spectators, economically sound, having pa-
rameters of a third-generation sports complex
with respect to engineering support, communi-
cative-effective.

Conclusions. Thus, the driving factors for
the process of continuous improvement of the
stadiums are big sporting events - the Olympic
Games, World Championships in Athletics
Championships, World Cups and European
Championships. The importance of such an
event is great for the country, which is the host-
ess of the event, in turn, the role and prestige of
this country is increasing. Global television and
radio coverage of such a sporting event contrib-
utes to the formation of a positive image of the
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country. Economists of this period predict an in-
crease in international contacts, as well as an im-
provement in the economy.

When determining host cities for interna-
tional competitions, one of the decisive factors in
making a decision is the availability, type and
condition of the stadium, the number of seats for
different groups of viewers, the infrastructure or
economic opportunities for creating new stadi-
ums and other factors. The economic component
is determined to enable the host city to host the
event at the international level as soon as possible.

Proceeding from the set goals, a certain
number of factors are identified, the aggregate of
which, it seems to us, allows us to obtain an ob-
ject with characteristics that are optimal with re-
spect to the stated objectives. In each specific
case, the appearance of other factors important
for this particular object is possible. But the fac-
tors described above are the most common and
compulsory.
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‘-Iyﬁ 0. M. ﬁepmoqeproni ¢axTopu, 110 BIJIMBA-
I0Th HA KOMILIEKCHY PeKOHCTPYKIII0 CTaTioHY.
JlocBig iATOTOBKM CTaIiOHIB JI0 IPOBEACHHS CIIOP-
TUBHUX 3MaraHb Mi>KHapOJHOTO PiBHS B MOJICPHi3a-
ii yKpaiHCBPKHUX CTaJiOHIB CTaHOBUTH IHTEpEC IS
MOJIANTBIIAX PEKOHCTPYKIIA CIIOPTUBHUX CHOPY/.
Ornsi crieriiayli3oBaHuX JPKEPEN 1 BUBYCHHS €BPO-
MEeHChKUX HACTAHOB BUSBUB OCHOBHI YMHHUKH, SKi
HeoOXiTHO BpaxoBYyBaTH B poOOTI Haj MOAEpHi3a-
i€ cTaioHiB. PoOOTa Hal pEKOHCTPYKIIIEIO CTATi-
ony «Mertanict» B MicTi XapkoBi 7o €BPO 2012 po-
3MISIAETHCS K TPUKIIA] BIUIMBY (aKTOPIB HA KOM-
IUIEKCHY MOJIEpHI3allilo CTaliOHy.

Kuaro4ogi ciioBa: ctaioH, peKOHCTPYKILisl, MOJICPHI-
3aIist, CHOPTHUBHI CITOPY/IH.

VJIK 624.01

- —
Yyo A. H. IlepBoouepennbie GpaxkTopbl, BJIUSIIO-
1He HAa KOMILUIEKCHYI0 PEKOHCTPYKIHUIO CTaIH-
oHa. ONBIT NOJATOTOBKH CTaJMOHOB K ITPOBEIICHUIO
CIIOPTUBHBIX COCTS3aHUI MEXIyHApOIHOTO YPOBHA
B MOJIEPHH3AINN CYIIECTBYIOIINX YKPAMHCKHUX CTa-
mroHoB kK EBPO 2012 mpexncraBiser uHTEpeC It
MIPOBEACHUS JATbHEHIINX PEKOHCTPYKIUI CTIOPTHUB-
HBIX coopykeHuil. O030p crieranTu3npoBaHHBIX HC-
TOYHUKOB M W3YYCHHE EBPOINECHCKUX HACTaBICHUUI
BBISIBUJI OCHOBHBIE (DAKTOPBI, KOTOPBIE HEOOXOAMMO
YYUTBHIBATh B pa0OTe HAJ MOJACPHH3AIMCH CTaauo-
HOB. PaboTa Hajg pekoHCTpyKIuel craanoHa «Me-
TaJUTUCT)» B rOpojie XapbKOBE paccCMaTpUBACTCS KaK
MpUMep BIIMSHUSA (AKTOPOB HA KOMIUICKCHYIO MO-
JIEPHU3AINIO CTAHOHA.

KuaroueBble cioBa: CTaauoH, PEKOHCTPYKIIHS, MO-
JIEpHU3ALHS, CIOPTUBHBIE COOPYKEHUS.
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THE MAIN FACTORS THAT INFLUENCE ON THE OPERATIONAL DURABILITY OF
SEWAGE NETWORKS

The article is devoted to the study of the main factors affecting the operational durability of sewage collectors. It
is established that the main reasons for the exit from the working condition of pipelines are the presence of corro-
sion processes; non-compliance of pipeline materials with the design operating conditions; violation of the tech-

nology of production of construction works, etc.
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Introduction. The sewage system of any
settlement is one of the most expensive and most
vulnerable parts of underground engineering in-
frastructure. The state of the environment, the
comfort of living the population, the efficiency
of the city's enterprises depends on its reliable
and uninterrupted operation. A significant part
of the sewer collectors of the cities of Ukraine,
built in the last century in the period of intensive
construction, has now completely exhausted its
depreciation resource. As of 2015, the length of

sewerage networks in Ukraine was 37,404 thou-
sand km, of which emergency - 12,749 thousand
km or 34%.

Construction of a sewerage network in
Kharkov began in 1913, about 20-30% of the
length of the network was built up to 1960, and
about 60% - in the 1960-1980's. The number of
drainage networks in Kharkov, which are in
emergency condition today, is about 40%. Their
construction was often carried out from rein-
forced concrete, steel and cast iron, which are
prone to destruction as a result of the influence
of many factors and, first of all, corrosion.
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