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Annomauusn: byn maxanaoa meeanonucmmepoeeu dicep anlOblHOA2bl KEHOUKMePOU KOMIIEKCHYY KOJLOOHYY
bazetmmapol, ap KaHoail Kypandaposvl KAHOAUYa, KAHOAU KOIOMOO0 OAUKAYa aumKanod JHCaHvl 3aManea wakeul
KOJOOHYY Kapanovl. AUpviKua, CUCMeManoo dicep acmuvlHoazbl uul yapbaniapovi,  Kypanr Hcabowbikmapowl
OpHOMYYO0acsl KOONCY30VK uuimepune 0a 032040 Kouyn oypyady.JKep acmwindazcel keHOUKmMeEPOU payuoHanoyy
KOOOHYY, COYUANObIK, IKOHOMUKATLIK, ME2ANONUC WAap Kypyy 032040IVKMOPYH ICKe ALYy, MPAHCNOPIMMY Hcep
acmwlina Jcateaumsipyy 0ynaposii 6aapvl KAIKMblH JCAULO0 WAPMbIHA OH MAACUPUH MUTLSU3ZEN.
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Annotation: The article discusses the current trends in the integrated use of underground space of megapolises,
taking into account the various types, purposes and scale of underground structures. Particular attention is paid
to systematization and accounting of various types of risks that invariably arise in the process of erecting
underground structures both under the conditions of the existing development and under the conditions of the
planned development of underground territories.

It is shown that the rational use of underground space, taking into account the social, economic, urban features
of megapolises, provides rational development and use of territories, creates favorable conditions for the
population, improves the environment and leads to effective use and cost savings spent on urban planning.

The relevance of the topic under study is determined by the increase in the population of megapolises and the area
of ground construction, an increase in the level of urbanization, the density of traffic, the need to transfer numerous
engineering systems and structures under the ground and other processes accompanying the development and
functioning of big cities.

It is shown that the choice of priority development of underground space, taking into account the qualitative and
guantitative assessments of its use, is an indispensable condition for the development of modern urban planning.
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Annomayun: B cmamve paccmompenvi co8pementbvie MeHOCHYUU KOMNIEKCHO20 UCNONb308AHUS NOO3EMHO20
NPOCMPAHCMBA ME2ANOAUCO8 C YHEeMOM PA3TULHbIX MUNO0E, HA3HAYEHUU U MACUMAO08 NOO3EMHBIX COOPYICEHUIL.
Ocoboe snumanue yoeneHo CUCMeMamusayuu U y4emy pasiuiHbiX 6U008 PUCKOS8, HEUSMEHHO BOSHUKAIOWUX 6
npoyecce 8038e0eHUsl NOOZEMHBIX COOPYICEHUL KAK 8 YCIOBUAX CYUecmaylowell 3acmpouKy, maxk u 6 yCiogusx
NIAAHOB020 OCBOEHUS NOO3EMHBIX MEPPUMOPUL.

Ioxasano, umo payuoHanvbHoe UCHONb306AHUE NOO3EMHO20 NPOCMPAHCMGBA C YYemOM COYUATbHBIX,
IKOHOMUHECKUX, SPA0OCMPOUMENbHBIX 0COOEHHOCMEl Me2anoaucos, obecneyusaem payuoHaIbHoe 0c8oeHue U
UCNONb308aAHUEe MepPUMOPUll, co30aem OIALONPUATHbIE YCA08US OIS NPOANCUSAHUA HACENeHUs, Yayuuiaem
cocmosnue okpysxcaiowel cpedvl U Npueooum K IPPeKmusHomMy NpUMEHeHUul0 U IKOHOMUU CPeOCms,
3ampaieHnbix Ha 20pOOCKoe NIAHUPOBAHUE.

Axmyanvrocms ucciedyemou memul onpeoenena nosbieHuemM YUCIeHHOCMU HACeNeHUs Me2anoaucos i Niouwaou
HA3EMHO20 CMPOUMENbCMEA, Y8elUdeHueM YpOoHs YpOaHusayuu, nJIOMHOCMY MPAHCHOPMHLIX HOMOKOS,
HeoOX0OUMOCMbIO NEPEHOCA MHOLOYUCTCHHBIX UHIICEHEPHBIX CUCIEM U COOPYICEHUU NO0O 3eMIi0 U OpyeuMu
npoyeccamu, CoOnpoGoACOAIOUWUMY PA3BUMUE U PYHKYUOHUPOBAHUE ME2ANOTUCOS.

Iokasano, umo 6b100p NPUOPUMEMHO20 OCBOCHUSL NOO3EMHO20 NPOCMPAHCMEA C YHEemOM KA4eCMEeHHOU U
KOIUYECMEEHHOU OYEHOK €20 UCNOIb306AHUS AGIACMCA HENPEeMEHHbIM YCA08UeM DA3GUMUSL COBPEMEHHO20
2paoocmpoumenscmea.
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Nowadays, the situation with the increase in population is becoming
increasingly tense. The number of people grows and as a result, the needs grow
too. In particular, this process is observed in large cities.

The situation with the lack of land resources is caused by the increasing
urbanization, the number of floors of the building achieve critical size, the
increase of density and the development of land transport and its flows, the
shortage of urban areas and a number of other reasons.

The area of the earth’s surface occupied by housing, industrial, economic,
social and cultural facilities, energy and other types of utilities is actively used for
human needs [1].

Therefore, the most promising is the mastering of underground space, which
helps to improve the living conditions of people and the interaction of various
infrastructures, by transporting transport communications, engineering networks
and other objects to the ground.
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The development of underground spaces in megalopolises is an
indispensable condition for the development of modern urban planning, which
predetermines the possibility of efficient use of the urban area, improving the
environment, preserving the architectural and spatial integrity of the historically
established areas of the city, preserving the aesthetic appearance of megacities,
and solving, much other complex including socioeconomics tasks.

To increase the efficiency of using underground space, it is necessary for
each individual city to develop long-term programs for the development of
underground space, taking into account the geographical location of the city,
climatic conditions, topography, geological features of the area, etc. The most
important part of the strategy of transition from traditional land-based to
underground construction is zoning of underground space [2].

It is necessary to set the purpose and function of the work. Since the
underground space can be used in different directions.

Using of
underground
space

Picture 1. Scheme of using of underground space

Underground space is most often used for construction: metro, underground
parking, for laying sewage pipelines, engineering systems and also for public
purposes, as shown in the (pic.1).

The purpose of work is to systematize the sequence of selection of priorities
for the development of underground space of megacities, and on this basis to give



a gquantitative assessment of the effectiveness of the completeness of the use of
underground space.

Each time the interest in the development of the underground space
increases, this is due to the positive qualities of underground structures. The use
of underground space for the placement of various facilities, in addition to
improving the efficiency of subsoil use and saving territory, can significantly
reduce energy costs for heating and cooling rooms, saving ground electrical
network space. This allows you to reduce operating costs compared with the same
objects on the surface, drastically reduce the influence of external climatic
conditions on the indoor environment, etc. The underground facilities are well
protected from direct exposure to atmospheric factors (temperature conditions of
outside air, solar radiation, precipitation, winds, typhoons, tornadoes, extreme
loads, etc.) [3].

But it is necessary to take into account the risks in this construction.

It is necessary to work to identify weaknesses in the “array - technology -
underground structure - environment” system and, thus, provide a basis for the
further development of environmentally friendly methods and design
technologies with the greatest economic effect. Only taking into account the
interaction and interaction of all natural, technical, technological factors is it
possible to ensure the minimization of the negative effects of underground
construction.

Before the start of construction, it is necessary to take into account without
fail all risks in underground construction [4].

Such as illustrated on (pic.2): Ecological, commercial, economical,
contractual, operational, managerial and executive, as well as construction risks.
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Picture 2. Scheme of all possible risks in underground construction

The main trends and directions of the modern development of underground
space are the integrated development of underground space (primarily megacities)

by:
» Use of new accents, aspects and achievements in underground construction;

* construction of underground facilities of a new generation using high
technologies and new space-planning and architectural solutions;

» management of properties and functions of underground facilities;

* increasing safety in underground construction, including preventing
surface subsidence;

» search for new types of geosystems.

The development of underground space is most relevant in the central,
characterized by dense buildings and the most visited areas of the city. Public
centers of the megapolises include: the central zone of the city, main highways,
major public transport hubs.

For example, in 2020, the Chinese plan to build an underground city in the
capital of the Republic of China in Beijing. The area of the developed territory is
about 90 million m2. On the territory of the city they plan to create several
financial districts in which banks and other economic structures will be located,
as well as transport interchanges, large shopping centers [5].

In recent years, transport facilities are increasingly being resolved in
conjunction with service and trade institutions. Examples include the station in
Rovaniemi in Finland in conjunction with a shopping center, the station in
Hamburg, the station in Bergen (Holland), included in the shopping center, public
transportation centers in Tokyo, cooperated with the shopping center, Munich and
other cities.

In world practice, the development of construction of underground parking
lots and garages is underway. The advantages of underground garages and parking
lots are obvious. Underground facilities provide significant cost savings

The desire to create a complete system of underground structures serving the
central zone of the city deserves attention.

The scale and types of urban objects located underground should be
determined by social, economic, and town-planning considerations, based on the
need to create the best conditions for serving the population, as well as to ensure
the most rational use of urban areas and to increase the efficiency of capital
investments in urban planning.
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