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CONCEPTUAL SCHEME OF ENVIRONMENTAL SAFETY OF URBAN AREAS
ADJACENT TO THE FACILITIES OF THE CONSTRUCTION INDUSTRY

The existing approaches to assessing the environmental safety of territories located near construction industry
enterprises are analyzed: cement plants, factories for the production of concrete and reinforced concrete structures.
Threats to the ecological safety of built-up landscape that adjoin them have been identified. A structural and logical
scheme of means to ensure the environmental safety of construction industry facilities and adjacent territories has
been developed. It includes monitoring the state of the main components of the physical environment (soils,
atmosphere and hydrosphere), assessing threats to the safety of urban residential areas and a system of
organizational, technical, managerial and engineering solutions. A conceptual scheme for the environmental safety
of urban areas adjacent to factories has been developed, based on the interaction of such main components as
scientific substantiation of anthropogenic loads, monitoring of the environment, conservation of landscape and
biological diversity, greening of economic activities, provision of environmental services and recreational activities

in adjacent areas.
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Introduction

The industrial enterprises of the construction
industry located in Kharkov are characterized by long-
term operation of outdated technological complexes and
equipment (often still from Soviet times) with
significant material and high obsolescence. The
industrial products manufactured by them fully comply
with international standards in quality and compete on
equal terms with similar products from European and
leading world manufacturers, but the technologies used
at the enterprises are outdated. And although plants for
the production of ready-mixed concrete and reinforced
concrete structures, as well as an experimental cement
plant (due to its small capacity) are not potentially
hazardous facilities (in terms of the occurrence of
industrial accidents or man-made disasters), without
cardinal modernization their further operation is
associated with a certain environmental risk and is
dangerous for the surrounding areas and the local
population.

Analysis of recent research and problem
statement

Today, in the activities of enterprises of the
construction industry in Ukraine, a lot of attention is
paid to the issue of establishing standards and the place
of environmental safety, but most often it is about the
prospects for the development of green construction in
Ukraine [1].
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The issue of environmental safety of urban areas
located next to the existing enterprises of the
construction industry with their outdated technological
processes and equipment ( an experimental cement
plant, factories of ready-mixed concrete and reinforced
concrete structures, which were built during the Soviet
time), is very relevant, because today there is a
significant the number of these enterprises turned out to
be not just within the city, but almost in the center of
residential areas. Therefore, it is necessary to balance
their profitable activities with a decrease in the impact
on the environment and health of the local population.
To improve the environmental safety of urban areas, it is
necessary to carry out a complete technical re-
equipment of enterprises with a mandatory solution to
the problem of greening each production process, as
well as to develop a system of engineering and
organizational and management solutions to reduce the
level of environmental hazard of the territories.

The subject of the presented research is the
processes of minimizing the environmental hazard of
urban areas adjacent to the existing facilities of the
construction industry, namely to plants for the
production of cement, concrete and reinforced concrete
structures.

The purpose of this study is to assess the level of
environmental safety of urban residential areas built-up
to the existing facilities of the construction industry,
namely to plants for the production of cement, concrete
and reinforced concrete structures.

To achieve this goal, the following tasks were set:
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To develop a conceptual scheme for the
environmental safety of urban areas adjacent to the
existing facilities of the construction industry, namely to
plants for the production of cement, concrete and
reinforced concrete structures.

Analyze the existing approaches to ensuring the
environmental safety of territories.

Carry out the identification of threats to the
environmental safety of built-up areas in the adjacent
territories.

To develop a system of engineering and
organizational and management solutions to reduce the
level of environmental hazard of territories.

Presentation of the main material

According to the law of Ukraine "On the basic
principles (strategy) of the state economic policy of
Ukraine for the period until 2020", the central threat to
environmental biodiversity is human activity and the
destruction of the natural habitat of flora and fauna [2].

The destruction of the natural environment occurs,
among other things, due to uncontrolled industrial
production and obsolete equipment of industrial
enterprises, which has long worked out its resource.
Among the tasks of improving the environmental
situation and increasing the level of environmental
safety, the following are highlighted:

- Strengthening state environmental control over
compliance with legislation during the operation and
reconstruction of existing industrial enterprises based on
an assessment of their risk to public health.

- Revision of the existing regulatory framework in
order to ensure environmental requirements, in
particular, in the process of reconstruction and
dismantling of industrial facilities. In technically
developed countries, national standards are being
created that take into account the socio-economic and
natural conditions of the country. These standards are a
recognition of the need for environmental friendliness
of enterprises, including the construction industry. They
are aimed at increasing the importance of ecology as an
integral part of society for realizing the sustainability of
cities and the country as a whole.

- Ensuring informing by business entities of the
population about the impact of the work activities of
nearby enterprises on the environment, as well as
organizing wide discussions by citizens of projects for
the reconstruction of existing enterprises.

Today, the approach to assessing the
environmental safety of territories is the need to reduce
the aggregate detrimental impact (that is, over the entire
life cycle) of industrial facilities and buildings that have
an impact on the environment and human health due to
their location in the adjacent territories. An important
indicator and at the same time a factor in the
development of production is the ecological

technological capacity of the territory — a generalized
characteristic of the territory corresponding to its
maximum technological load; it demonstrates the ability
of the region to accumulate the influence of industrial
activities without consequences for the ecosystem [3].

A number of reinforced concrete plants are located
in Kharkov: RCS-1, 3, 4, 5, 9, 15, reinforced concrete
construction plant N 348, plant of reinforced concrete
structures and building parts, plant of reinforced
concrete  structures Kharkivmetrobud, plant of
reinforced concrete parts Kharkivoblagrostroy. There is
also an experienced small-scale cement plant. All these
enterprises were built on the outskirts of the city, but
now they are in the middle of residential areas, since
they were built in those days when Kharkov was much
smaller. All of them are characterized by the same
problems: deterioration of equipment and the need to
ensure the environmental safety of adjacent territories.
These problems are solved by a complete technical re-
equipment with a mandatory solution to the problem of
greening each production process. This is a complex
science-intensive problem that is inextricably linked
with the main directions of sustainable development. [4-
6].The activities of these enterprises may negatively
affect the population [7-9], which lives in the zones of
their influence, as well as lead to a deterioration in the
state of the air and water environment, soil and
groundwater. A high degree of environmental risk is the
emission of pollutants into the air; use of alternative
fuels, waste water discharges into water bodies,
accumulation of heavy metals in the soil cover and in
plants. Hazardous engineering-geological processes and
phenomena can develop both at the industrial sites of
enterprises due to the increased anthropogenic load, and
beyond them. The main influence is the total weight of
the plant and the constant intra-plant movement of
heavy transport (the plants are operating constantly).
Therefore, these objects are constantly changing the
environment around them. Such modern large cities as
Kharkiv have a complex and multi-layered
infrastructure  (which is exactly the basis of
anthropogenic impact on the biosphere). And large
industrial facilities in megalopolises, in large numbers,
additionally exert a powerful dynamic and static load on
the lithosphere and lead to dangerous engineering and
geological processes (such as soil subsidence, karst
formation, flooding, capillary rise, erosion, etc.).

In the megalopolises of Ukraine, factories of
reinforced concrete structures are the most powerful
sources of urban noise, but according to the State
Sanitary Rules for Planning and Development of
Settlements, they are classified only as IV hazard class
with a sanitary protection zone for residential areas
equal to 100 m. The current sanitary standards allow
their placement in close proximity not only to
enterprises of the V hazard class with completely silent
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industries (such as pharmaceutical plants and precision
instrument-making enterprises), but also from medical,
educational and scientific institutions that require strict
standardization of acoustic conditions, not to mention
already about residential development. As a result, the
people working and living in the adjacent territory and
the entire city economy suffer significant socio-
economic losses. For example, in the zone of noise
discomfort of the RCS-5 plant in the city of Kharkov
there are more than 5000 people, since the noise level
outside the RCS -5 plant reaches 90-95 dBA, and
around other plants of reinforced structures it is even
higher. The problem of reducing the noise level in the
areas adjacent to the factories can be fundamentally
solved at high economic costs. This will undoubtedly
prevent economic losses to an industrial enterprise from
the negative impact of its activities on the environment.
But it is possible that the price will be many times
higher than the final result of the technological process.
However, in a big city, achieving sound comfort is one
of the most important environmental problems, although
the legislation of Ukraine does not provide for payment
for increasing the noise level, as is done in technically
developed countries of Europe.

The total noise loads in the territories adjacent to
noisy companies in Ukraine are regulated by Building
codes-3077-84 and State All-Union standard 12.1.003-
83. The maximum permissible noise level in the
territories of residential neighborhoods, including those
adjacent to "loud" enterprises, is regulated by State
building codes B.1.1-31: 2013, and in the territories of
industrial enterprises by State sanitary norms 3.3.637-
99. Separate technological equipment, first of all — a
vibrating platform for compacting concrete, is almost
the main source of noise (their noise exceeds sanitary
standards by 30 dBA), railway and heavy vehicles, in
general, entire reinforced concrete plants are not only
the main sources of noise in cities — they always form
the noise mode of entire areas. However, today, due to
the increasing noise impact of equipment and its
physical wear and tear, this is an even bigger problem
than ever.

Any state and enterprise must solve the problems
of environmental protection, consistently improving all
elements of the structure of the system "technological
complexes — technical activities — environmental
protection”. Which element of this system to give
preference depends on the type of activity, state of
technology and the severity of environmental protection
problems in each specific case, for each specific
enterprise. But if on a national scale it is possible to
solve the problems radically, at once with all the
elements of the system, then for one single enterprise
such an approach is impossible due to the high costs.
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Not a single reinforced concrete plant in Ukraine can
afford them today. Therefore, today, instead of a
complete replacement of equipment and their shielding
(to protect against the noise of the adjacent territories),
one has to confine oneself only to construction-acoustic
solutions.

A plant of reinforced concrete structures is a whole
complex of noise sources interconnected by main and
auxiliary technological processes [10, 11]. They consist
of a number of point and spatial noise sources that
radiate sound energy into space. When determining the
main sources of noise and the entire path of sound
movement from the source to the residential area,
construction and acoustic noise protection measures
should be developed that will reduce the sound levels at
the protected objects by up to 20-30 dBA. So the zones
of acoustic discomfort in the adjacent territories are
reduced several times.Figure 1 shows the main threats
(risks and challenges) for the environmental safety of
the territories adjacent to plants for the production of
cement, concrete and reinforced concrete structures.

For the conditions of Kharkov plants for the
production of cement, concrete and reinforced concrete
structures, environmental measures were developed to
reduce industrial dust emissions into the atmosphere.
Analyzed the classification scheme of the system of
combating industrial dust and gaseous emissions of
cement plants and plants of reinforced concrete
structures. It is implemented by five main functional
elements. These are binding, retention, trapping,
scattering of pollutants and air purification from
pollutants. For the conditions of the Kharkov
Experimental Cement Plant and the RCS-5 plant,
innovative methods of dust suppression were proposed
[12-14] using fog-generating and foam-generating units:
a hydrodynamic method using irrigation, as well as dust
suppression using foam or using fog. The mechanism of
interaction between water droplets and dust particles in
the air, depending on their size, has been analyzed,
recommendations have been developed for improving
the process of dedusting the process raw materials of
cement and concrete plants with foam. An optimal
fogging scheme is proposed to achieve maximum
sanitary and hygienic and environmental efficiency. The
newest dustproof equipment for specific conditions of
raw materials and cement clinker grinding sites has been
proposed. A system of engineering solutions has been
developed that will reduce the hazard level of these
enterprises for the nearby built-up areas.

A structural and logical scheme of the means to
ensure the environmental safety of the construction
industry facilities and adjacent territories has been
developed is shown in Fig. 2.
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Fig.2. Structural-logical scheme of the means to ensure the environmental safety of construction industry facilities
and adjacent territories

A conceptual diagram of the ecological safety of
urban areas adjacent to the existing facilities of the
construction industry has been developed, shown in Fig.
3. It is based on the interaction of such basic
components as the conservation of landscape and
biological diversity, the greening of economic activities,
the provision of environmental services, the activities of
environmental organizations, recreational activities in
the adjacent territories, monitoring of the state of the
environment and  scientific  substantiation  of
anthropogenic loads.

Conclusion

An assessment of the level of environmental safety
of urban areas adjacent to the existing facilities of the

construction industry has been carried out. A conceptual
scheme of the environmental safety of urban areas
adjacent to the existing facilities of the construction
industry, namely to plants for the production of cement,
concrete and reinforced concrete structures, has been
developed. The analysis of existing approaches to
ensuring the environmental safety of territories is
carried out. The identification of threats to the
ecological safety of residential areas in the built-up
territories was carried out. A system of engineering and
organizational-but-management solutions has been
developed to reduce the level of environmental hazard
of territories.
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KOHIIENITYAJIbHA CXEMA EKOJIOI'TYHOI BE3NEKHA MICbKUX TEPUTOPIM, MPUJIETJIUX JIO
OB'€KTIB BYIBEJIbHOI IHAY CTPII
C. I1. KpusinsoBa, B. B. Bnacenko
HauionanbHuii TexHIYHUI yHIBepCcUTET «XapKIBChbKHM MONMITEXHIYHUNA THCTUTYT», YKpaiHa

Bcmanoeneno micye exonociunoi besnexu MiCbKUx cerimeOHUX mepumopitl 8eIuKux Micm, wo po3mauio8aui
nOpyY 3 NOMYHCHUMU NPOMUCIOSUMU NIONpUEMCmeamu 0y0ieenvHoi iHOycmpii — 3 3a600amu 3 SUPOOHUYMBA
yemenmy, OemoHy ma 3ani300emoHHUXx KoHCmpykyiu. Ilpoananizogano icHytouuili nioxio 00 OYiHKU eKON02iYHOI
be3nexu mepumopitl, sKull nojseae 8 HeoOXiOHOCmI CKOpoOUeHH st CYKYNHOL 32y0HOT Oii (mobmo 3a gech Hcummesuil
YUKI) NPOMUCTOBUX 00 ckmig 1 6YOigenb, Ki MAlOMb 6NIUE HA HABKOIUWIHE cepedoguuye I 300po8 st odell uepes
PO3MAULY8AHHA HA NpUleiux mepumopiax. Busnaueno, wjo 8axciusum NOKASHUKOM [ OOHOYACHO GaKmopom
DPO3BUMKY 8UPOOHUYMBA € eKONO2IUHA MEeXHOEMHICb TMEPUMOPIT — Y3a2aibHeHA XapaKmepucimuka mepumopii, o
8i0nogioac ii MAaKCuMaibHOMy MEXHOZEHHOMY HABAHMAICEHHIO, GOHA OEeMOHCMPYE  MOJICIUBICIL PeLiOHy
aKymymoeamu 8nu8 NPOMUciosoi diaibHocmi 6e3 Hacniokie 01a ekocucmemu. Ilpogedeno ioenmudgbikayito 3a2pos
01 eKoNo2iuHOI be3neKku celimeOHUX 30H 8i0 OIFoUUX YeMeHMHUX 3a800i8 i 3a800i8 3 GUNYCKY MOBAPHO20 OEMOHY i
3a1i300€MOHHUX KOHCMPYKYIT, pPO3MAUlo8anux Ha npuneiux mepumopisax. Pospobnena cmpykmypuo-noziuna
cxema 3acobi8 no 3abe3nedeHHI0 eKono2iuHoi Oesneku 00'ekmie OyodigenvHoi iHOycmpii i npuneaiux 00 HUX
mepumopii. Bowa exmouae MouimopuHe CmaHy OCHOBHUX KOMNOHeHMi8 (Di3uuHo20 cepedosuwya (SpyHmis,
ammocepu i 2idpochepu); oyiHKy 3a2po3 bezneyi MICbKUX CelimeOHUX mepumopiti i cucmemy Opeanizayitino-
MEeXHIYHUX, YAPABNIHCOKUX T iHHCeHepHUX pilens. Po3pobreno KOHYenmyanbHy cxemy eKono2iuHoil b6e3neku MiCbKUx
mepumopiii, npune2iux 00 Oitoyux ob 'ekmig 6yoigenvHoi IHOyCmpii 3 ix 3acmapinum 0O1IAOHAHHAM, KA 0A3YEMbCS
Ha 63a€MO0ii MAKUX OCHOBHUX KOMNOHEHMI8 AK 30epedicenHs NaHOuagmuozo ma 0i0N02iYH020 DISHOMAHIMMAL,
exono2izayii 20cno0apcvkoi  OiANbHOCMI, HAOAHHA eKONOIYHUX NOCAYe, OisbHICMb eKONOIUHUX OpeaHi3ayill,
peKpeayitini  3aX00u HA NPUIeIUX Mepumopisax, MOHIMOpUH2 CMAaHy OOBKILIA I HAYKo8e O002PYHMYBAHHS
AHMPONOEHHUX HABAHMAICEHD.

Knrouosi cnosa: xonyenmyanvHa cxema, ekonociyna besnexa, cenimeOHi 30HU Me2anouicie, YyeMeHmHi 3a800u,
3a600U MOBAPHO20 DEMOHY | 3aI300eMOHHUX KOHCPYKYILL.
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