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Reconstruction of sports grounds in modern conditions of urbanization
acquires a fundamentally new meaning, going beyond the traditional landscaping of
territories and becoming an important element of the development of the
hydrotechnical infrastructure of cities. The growth of anthropogenic load, climate
change, increased rainfall intensity and an increase in areas with waterproof coating
create new challenges for engineering networks, in particular water drainage and
sewage systems. In this context, sports grounds with artificial coating act not only as
socially significant objects, but also as components of a complex engineering system
that requires effective water resource management.

An illustrative example of the implementation of modern approaches is the
project for the reconstruction of a sports ground in the city of Bila Tserkva, Kyiv
region, developed in accordance with the requirements of current state building
standards, in particular DBN V.2.2-23:2009 and DBN V.2.5-64:2012. The project
provides for a set of engineering solutions aimed at ensuring effective drainage,
operational reliability and environmental safety of the facility. In particular, the
sewage system includes internal and external networks, outlets at 145.10 m and
143.50 m, as well as main pipelines laid with a regulatory slope of at least 1%, which
ensures the free-flowing movement of wastewater.

Animportant component of the project is the use of a sewage pumping station,
which allows transporting wastewater to a higher level (146.11 m) into a well-
extinguisher. This approach is a typical example of adapting engineering solutions to
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difficult terrain conditions and ensuring the stability of the entire system. In addition,
the design of the sewage pumping station provides for the possibility of emergency
accumulation of wastewater for two days. With a calculated flow rate of 25 I/day per
person and the number of users of 300 people, the total volume of wastewater is
7.5 m3/day, which determines the required reserve of about 15 m3. This solution
increases the reliability of the system and allows you to avoid emergencies in the
event of equipment shutdown.

The modern approach to the reconstruction of such facilities is based on system
design, which considers the interaction of architectural, structural and engineering
solutions. Attention is paid to the organization of water drainage, groundwater drainage
and the functioning of sewer networks, since these factors determine the durability of
the coating and safe operation of the facility. An important condition is also compliance
with the requirements for laying pipes under foundations in casings with a minimum
distance of 0.2 m to the base of the foundation, as well as maintaining the regulatory
distance to wells of at least 2 m (Fig. 1).
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Fig. 1. Drainage arrangement scheme

In modern conditions, innovative hydraulic engineering solutions aimed at
increasing the efficiency and reliability of engineering networks are becoming
increasingly widespread. In particular, the use of intelligent drainage systems allows
for real-time monitoring of wastewater levels and automatic regulation of pumping
equipment. A promising direction is also the introduction of local rainwater
accumulation systems, which allows reducing the load on sewer networks and
reusing water for technical needs.

A significant role in increasing efficiency is played by new generation drainage
systems, which include multilayer filtration structures using geotextiles and crushed
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stone bases. Such solutions ensure effective drainage of groundwater and prevent
the destruction of the sports surface base. In parallel, environmentally friendly
approaches are being actively implemented, involving the use of permeable
materials and reducing surface runoff.

The digitalization of engineering networks, which is implemented using BIM
technologies and digital models of objects, deserves special attention. This allows
not only to optimize the design process, but also to predict the operation of systems,
identify potential risks, and effectively manage the life cycle of the facility.

Conclusions: The survey conducted confirms that the reconstruction of sports
grounds should be considered not only as an element of landscaping, but also as an
important component of the development of the city's hydrotechnical infrastructure.
Analysis of the project for the reconstruction of a sports ground in the city of Bila
Tserkva demonstrated the effectiveness of integrating drainage systems, external
sewage networks and a sewage pumping station into a single engineering system.

It was established that proper hydraulic design, in particular ensuring
regulatory pipeline slopes, rational selection of pipe diameters and achieving the
required speed of wastewater movement, are key factors for reliable and long-term
operation of sewage systems. The use of a sewage pumping station with a backup
wastewater storage function significantly increases the stability of the system,
especially in emergency situations or peak loads.

In addition, modern approaches to reconstruction should include the
implementation of innovative and environmentally friendly solutions. In particular,
the use of intelligent drainage systems with the possibility of real-time monitoring,
the use of technologies for accumulating and reusing rainwater, as well as the
implementation of BIM technologies allow to increase the efficiency of the design
and operation of engineering networks.

Based on the results obtained, it is advisable to recommend: the
implementation of automated control systems for the level and flow of wastewater;
the use of local systems for collecting and reusing rainwater in order to reduce the
load on centralized networks; the use of modern drainage materials, in particular
geotextiles and permeable layers, for effective drainage of groundwater; as well as
the widespread implementation of information modeling technologies (BIM) for
comprehensive management of the life cycle of engineering facilities.

Thus, the integration of hydraulic and engineering solutions into the process
of reconstruction of sports grounds contributes to the sustainable development of
urban areas, increasing environmental safety and ensuring reliable operation of
engineering infrastructure in the face of modern challenges.
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