N

N

Project of subway station ”Yuzhnaya” (south station) in
Kharkiv
Oleksandr Galychyn

» To cite this version:

Oleksandr Galychyn. Project of subway station "Yuzhnaya” (south station) in Kharkiv. International
Journal of Scientific & Engineering Research, 2013, 4. hal-02415999

HAL Id: hal-02415999
https://hal.science/hal-02415999v1
Submitted on 8 Jan 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-02415999v1
https://hal.archives-ouvertes.fr

International Journal of Scientific & Engineering Research, Volume 4, Issue 5, May-2013 309
ISSN 2229-5518

Project of subway station "Yuzhnaya" (south station)
In Kharkiv

Mr. Oleksandr Galychyn
arekusandorosu6@gmail.com

Abstract — Many populous housing estates of Kharkov (Ukraine) outside of pedestrian accessibility of subway stations. For study it was
decided to choose Rohan housing estate with population of 10 thousand people and usable area 16 m? per resident with poor pedestrian
accessibility of trolleybus and bus stops. In order to resolve transportation and living problems was decided place Southern terminal station
there along with renewal of resident area. During the project elaboration in first place was placed station, created subway station construction
management plan, designed site construction plan and were proved their efficiency. Second, was design future site plan based on evaluated
redevelopment and prohibited areas. Eventually, was proved its rationality, economically and safety based on feasibility indicators and limit
state method. In result construction period of platform part of station was reduced to three month than traditional standard value and in a
comprehensive way is possible to shorten the construction period of station five and a half months. Moreover, first time was proposed
reasonable, economical and safe in operating future site plan of terminal station «Yuzhnaya», where maximum usable area per resident
totaled after redevelopment of 21 m?. Data derived in the present study and practical study of innovation at the time of construction and
operation of proposed station will attract interest in the following cases: Firstly, at major cities around the world that has developed, subway
construction and site plan projects in their suburbs. Secondly, at cities in various parts of the world where subway evolves to suggest their data
and solutions of construction process management of station structure subway shallow single vault to include construction plan in the suburbs
and site plan with mentioned above prohibited area. Implementation of this project only possible with direct investment of foreign capital,
because of 70 million U.S. dollars debt and large costs in renovation and new construction according national standards.

Index Terms— site plan of station «Yuzhnaya», construction management, subway station construction management plan, site construction
plan, urban renewal, prohibited area, precast reinforced concrete construction method, limit state method.

__________ ¢ —(————
1. INTRODUCTION 2. RESEARCH PURPOSE
In 2010 year the existing network of public transport fThe ul’Fimate goal of this resgarch is to elaborate a
lines not handle with the total passenger traffic, T plan Of. subway Station «Yuzhl'laya? X Were
because the subway is only 30% of public transport determined ff)llowmg t.asks in ord'er to achieve it. First,
: were determined location of station and used area of
network. As result, many populous housing estates of construction  site. were created subwav  station
Kharkov outside of pedestrian accessibility of subway . ’ y .
stations. construcgon management plap, were designed site
For study it was decided to choose Rohan housing construction plan and prove its eff1c1en'cy based on
estate with population of 10 thousand people and feasibility indicators 'and structure 'of single station
usable area 16 m? per resident. Entire housing estate, shallow Yalﬂt acﬁordmg precast relnf(?rce(fi concrgte
where is situated one trolleybus stop and bus stop in c?nstrucuon dgnet od. Sf conc(ii, was ddesllgn uture 51t§
their area of pedestrian accessibility only 0, 96 km?, P a1;1' according evi uate redeve opment ?n
which is not enough for the area of 3,26 km2 pro 1b1tg d areas. Thence prove s rationaity,
Transportation and living problems can be resolved by eC(zinl(? rn'ltcail); and t;afsty based on feasibility indicators
building Southern terminal station and reconstruction and Hrit state method.
of resident area, 3. RESEARCH METHODS
Despite the poor pedestrian accessibility and as result
regular complaints of residents who do not enough This paper is divided into three chapters. In Chapter 1
time to get to work on time, ways to solve these were analyzed taken in project organization 1:1000
problems are not found. Scientific innovation consists scale topographic survey map of Rohan, architectural
of study based on investigated site construction plan in drafts (plan of station and longitudinal section, cross-
accordance with subway station construction sectional view) and detailed cross-sectional view
management plan and feasibility indicators were (structural members joints that connect station
analyzed site redevelopment area, first time proposed structure and segments) to determine location of
reasonable, economical and safe in operating future site station and used area of construction site, according
plan of terminal station «Yuzhnaya». We made it open-cut method. ~Was created a subway station
possible to significantly reduce the total cost and construction management plan [1] , [2], [3] [4], [5]
duration of the single shallow vault station tailored to the architectural drafts, open-cut method
construction by defining new solutions of precast and was calculated the working hours until the
reinforced concrete construction process management. completion subway station and was summarized final
construction plan that combine other elements [3], [4],
[5] (construction timetable details, construction
IJSER © 2013
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methods). And then more was detailed separate part
(such as platform part) of detail drawing, construction
timetable and moreover was summarized the
construction method to be used and taking labor
intensity [3]. Based on this plans and data we design
site construction project and calculation its feasibility
indicators [6], [7]. As a result was proved reasonable
and economic of construction site plan and structure of
single station shallow vault according precast
reinforced concrete construction method [8], [9]. Were
determined following solutions of precast reinforced
concrete construction process management: 1) Cost
savings for total process that performed due to gantry
cranes [1] that have a maximum lifting capacity of 10
tons [2] as shown in Fig. 1. 2) Were made it possible to
reduce by half the working hours in the primary station
lining installation work [9]. 3) Was succeeded in
reduction of construction period [4], [5] and flexibility
of construction work by a combination of identical
work and phased operation [3]. Summary of results is
shown in Table 1.
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Fig. 1. Process that performed due to gantry cranes (installation of
segments)

TABLE 1
MAJOR FEASIBILITY INDICATORS OF STATION

Ne Name Units of measurement | Amount

1. | Building volume m 34295.4

2. | Construction costs of 1 running meter 1000 § 277,147

3. | Construction period of platform part days 368

4. 1000 man-hours 229,962
Estimated labor intensity

5 28269, 02
Estimated costs of platform part construction 1000 $

6. Estimated costs of station construction « Yuzhnaya » 1000 § 40000

In Chapter 2, where construction site plan has been
designed [6], was decided to move to site plan after
construction. According used area construction site
plan from Chapter 1 and present Rohan plan
infrastructure to evaluate area of redevelopment will
be limited to improve the environment around the

station to 30 hectares and was placed entrances of the
subway station, infrastructure, and public welfare
facilities, residential buildings[10], [11]. Were analyzed
urban development, economic and comfort indicators
and proved the rationality of site plan around the
station [11]. In order to avoid the phenomenon of karst
system was set prohibited area construction high
burden[12] around 50m from the longitudinal center
line of station) [13], to ensure the safety underground
structure. Using this data were excluded buildings and
non-building structures from prohibited area [13]. New
dwelling houses were provided outside the danger
zone for the people instead of low-value housing to be
demolished. After the redevelopment usable area per
resident [11] was 21 m? as shown in Table 2.
TABLE 2

BALANCE OF SITE PLAN TERRITORY

Indicators of redevelopment area Units of Amount

measurement

Existing Prospective

Area of site plan hectares 30,00 30,00
Population of site plan inhabitants 3689 3689
Housing stock m 592852 T8603,2
Usable area per resident m’ 16 21
Avrea of roads, driveways hectares 830 833
Area of alley sidewalks, grounds hectares 308 8
Average number of floors floors 2 3
Building area hectares 318 4,22
Building area of residential zone m’\ heet, 0,09 0,12
Area of landscaping hectares 10,69 1345
Other territory hectares 4,16
Cost of the total area of residential 1000 $ 29,643 40.152
buildings
Cost of 1 m™ of housing 1000 3 0.5 0.5

In Chapter 3, after site plan has been proposed, were
calculated by limit state method [14] in order to prove
safety of station and improvements above the station.
Was measuring the amount of road transport nearby
and calculate the variable actions [15], [16] coming
from there as shown in Fig. 2 and then calculate
permanent actions (soil, station structures, etc.) [17]
And, finally, calculated the accidental action [18]. Was
established limit states from these data [14], [19], [20] to
ensure the safety of underground structures.
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Axle load =66,5 kN\im

Fig. 2. Design scheme of entrance hall to determine normative
load from wheel of vehicle

Then, in order to further improve its safety, was
selected (such as rebar) for construction materials [14],
[20]. Were provided the required level of reliability, by
the way, it was appeared all together and to complete
the final design of the subway station structural
elements [20]. And finally were elaborated landscape
plan [21] as shown in Fig. 3 and scheme of transport
accessibility and pedestrian traffic according future site
plan as shown in Fig. 4. Summarizes the results of these
analyzes, was proved that future site plan of station
«Yuzhnaya» is most acceptable land use that suited for
residents.

Fig. 4. Fragment of transport accessibility and pedestrian traffic
scheme

4. RESEARCH RESULTS

1) Construction period of platform part of station was
reduced to three month than traditional standard
value and in a comprehensive way is possible to
shorten the construction period of station five and a
half months. Moreover, fourteen million U.S. dollars
was saved of total cost of station construction that was
amounted a forty million U.S. dollars. 2) Was
determined area of redevelopment, was calculated the
maximum prospective usable area of housing stock
outside the karst area and as result was received the
maximum usable area per resident after redevelopment
of 21 m?. 3) Based on pedestrian traffic around station,
present transport scheme of Rohan and a master plan
for public transport lines until 2026, were added bus
stops and was concluded that entirely 3,16 km? inside
pedestrian accessibility. 4) In result of calculation for
limit states in order to reduce the load on the station to
ensure its reliability was accepted decision on
placement garden square above the station (two
entrance halls and platform part). 5) Summarizes
previous results together with feasibility indicators
were helpful to prove rationality, economically and
safety of future site plan of station «Yuzhnaya».

5. CONSIDERATION

Data derived in the present study and practical study
of innovation at the time of construction and operation
of proposed station will attract interest in the
following cases: Firstly, at major cities around the
world that has developed , subway construction and
site plan projects in their suburbs ( was assumed to be
able to ensure the required land and there is no
highway nearby) in accordance with mentioned above
proposed solutions of precast reinforced concrete
construction process management and with setting the
limits of prohibited area. Secondly, at cities in various
parts of the world where subway evolves to suggest
their data and solutions of construction process
management of station structure subway shallow
single vault to include construction plan in the suburbs
and site plan with mentioned above prohibited area.
Thirdly, principles of future site plan will be a basis of
detailed design of pedestrian crossings, entrances of
station and transport hub and minor objects, as well as
development and harmonization a plan of rational
underground and ground functional zoning in
conjunction with the rest of the urban area.

Can be raised following three points as an important
research issues in the future: First point that could not
calculate a detailed construction cost in the case of the
application of new standards during the construction
of the new subway station of Kharkov city, due to
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environmental conditions and hydrogeological
engineering geological environment other than this
studied subway station. Second point that comparison
of construction costs if was calculated by world's most
advanced technology of Japan. Third point that
inability to provide people with a usable area of 25 m?
per person due to prohibited area. And also was not
made forecast of housing estate Rohan in accordance to
population growth after station construction in order to
ultimately offer a long-term development model of
master plan for Rohan development.

At present, construction area Rogan is not included in
a master plan for the city of Kharkov to 2026, not to
mention the construction of terminal station
«Yuzhnaya». City official’'s motive is the fact that the
debt subway is 70 million U.S. dollars and the area will
never be promising due to large investments in
renovation and new construction. Direct investment of
foreign capital initially at the moment is the only way
to solve the problem. So while financial problem is not
solved are compelling reasons to continue and develop
this research topic to find a way to resolve this problem
in analog situation using advanced technology abroad.
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