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LVIV TRANSPORT INFRASTRUCTURE DEVELOPMENT PROSPECTS

The aim of the article is to determine the principles of formation of the
transport infrastructure of Lviv and the ways of its architectural and planning
solution. Taking into account the existing problems, the principles of development of
bus stations, tour bus and car parking network were determined. The article is based
on the project ordered by the department of housing and infrastructure of Lviv city
council and developed by the staff of the Department of Urban Planning and Design
of Lviv Polytechnic National University in 2016.

Keywords: transport infrastructure objects; car parking; tourist buses parking;
bus station; tourist busports; Lviv.

Introduction. Practical experience in urban planning has proven that
significant improvement of transport infrastructure using of scientific principles is
urgent today. Large cities in Ukraine search for the new approaches to the
methodology of forecasting, planning and sustainable development.

Study area. Including suburbs, city of Lviv has over 1 million inhabitants. The
city doesn’t have heavy rail transport like subway and the existing railways are not
used for urban transportation, though their extensive development were planned in
60-70s in the multiple ambitious projects (Petryshyn and Liubytskyi, 2018; Petryshyn
and Liubytskyi, 2019). The city’s light rail system isn’t developed though its
construction had been started in 1970s but was abandoned in the late 1980s due to the
financial crisis (Liubytskyi, 2018b;). The existing tram network concentrates mainly
in the historical part of the city therefore only buses serve large residential areas.
Large buses are present mainly on the routes with highest passenger demand while
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minibuses (“marshrutka”) service network is much more extensive. It is worth noting
that minibuses are unreliable, their service quality is poor and they habitually skip the
pre-determined route. City bicycle route network is still developing, most of bike
lanes on the streets appear fragmentary, consequently urban movement using bicycles
can’t be a competitive alternative to private vehicle use.

Materials and methods. The purpose of the article is to determine the formation
principles of transport infrastructure in large cities and the methods of their
architectural and planning solution. The objects of the study are Lviv transport
infrastructure objects. The subject of the research is the architectural and planning
organization of these objects within the structure of the city.

The problems and proposed ways of the transport infrastructure development of
Lviv are based on the project developed by the staff of the Department of Urban
Planning and Design of Lviv Polytechnic National University in 2016' (PPVP
“Arkhnovo” et al., 2016) in the framework of regular cooperation of the department
with the city (Petryshyn, Liubytskyi and Senkovska, 2018).

Results. The main indicator of the Lviv transport infrastructure functioning is
the steady increase of in private transport?, and as the consequence, the load on the
street network and transport infrastructure of the city.

The main factors of the motorization increase were identified. First, the changes
in the structure of employment in the last two decades led to the growth of the daily
circular migration of suburban areas residents. Second, the role of Lviv, as a center of
agglomeration in the settlement system of the region increases. Finally, the developed
service sector in the city, employment offers and lack of jobs in nearby villages led to
labor migration to the regional center.

In recent years, the growth rates of Lviv urbanization in terms of housing
construction and its demand (Holovne upravlinnia statystyky u Lvivskii oblasti,
2017) are higher than were expected by the Lviv-2025 masterplan (Derzhavnyi
instytut planuvannia mist “Mistoproekt”, 2008). It has influenced private motor
vehicles amount increase and consequently has exacerbated street network overload
and parking problems (Liubytskyi, 2017a; Liubytskyi, 2017b).

The main problems of the state of street network and transport infrastructure
objects are:

I “Development project of parking lots and garages” (“BHroToBieHHs HPOEKTy NapKyBalbHHX
MaiiJJaHYMKiB, aBTOCTOSIHOK Ta rapaxiB”), ordered by the department of housing and infrastructure
of Lviv city council. The priority task was the parking problems solution, but it was also important
to take into account the general transport problems of the city. Authors: Halyna Petryshyn, Nadiya
Sosnova, Stepan Tupis, Inesa Skliarova, Roman Liubytskyi (PPVP “Arkhnovo™ et al., 2016).

2 Approximate motorization level is 300 private motor vehicles per 1000 inhabitants including
automobiles with foreign registration owned by city residents.
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e low capacity of streets of the historic part of the city, insufficient width of the
roadway, a large area of which in the same time is used as parking for cars;
e lack of car parking;
lack of parking places for tour buses (busports);
vehicle storage facilities network does not meet the current needs of the city;
e bus stations, that are "pulled" into the depths of the city and operate in poorly
adapted conditions.
The proposed ways of the transport infrastructure development of Lviv by the
project! are given below.
Bus stations. The network of bus stations that serve for intercity and commuter
passenger transportation should be formed by these principles:
eBus stations should be located at the entrance to the city. Urban public
transport intercepts passengers for moving through the city. This principle protects
urban transport network, which is overloaded more than its estimated bandwidth;
eBus stations should be located on the city value highways. This optimizes
access of external transport to the city;
eBus stations should be located outside the historical city area considering the
narrow streets network.
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Parking lots and garages. It is proposed to divide city into three parking zones®.
The first planning zone — zone without cars — is planned on the border of historical
core*. Car entrance to the downtown of the historical city is prohibited. The parking
places for disabled are reserved. The proposal of car-free zone territory is
approximately 500 x 700 meters.
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Fig. 2. Parking zones and locations of underground and multistorey parkings
in the Lviv center (PPVP “Arkhnovo” et al., 2016). Scheme by Roman Liubytskyi.

The second planning zone — zone of short-term and transit car entry — should
be 300-500 meters wide meaning 7 - 10 minutes walk to the first planning zone — car-
free zone>. The second zone is formed as an area of episodic arrival of cars,

3 The proposal is based on the ideal Lviv parking model developed by G. Zantke (Zantke, 2015).
The model and traffic problems of the central area of Lviv were discussed at international round
table “Solution ways of transport problems in historical part of Lviv”’, headed by prof. Halyna
Petryshyn that took place at the Department of Urban Planning and Design of Lviv Polytechnic
National University on December 16, 2015 (Petryshyn et al, 2015).

* Within the streets: Svobody ave., Honty str., Pidvalna str., Vynnychenka str., Soborna sq., Danyla
Galytskogo sq., Mitskevycha sq.

3 Zone of brief transit and entry of vehicles is located within the 19th century buildings and limited
to the following streets and squares: Petrushevycha sq., Kostomarova str., Grushevskogo str.,
Voloshina str., Kovzhuna str., Lista str., Bankivska str, Kostsiushka str., Gnatyuka str., Nalyvaika
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especially of certain categories of consumers — 1 and 2 zones residents, disabled, taxi
and service cars for the infrastructure maintenance. Some streets of this zone, if not
blocking or slowing down public transport, can be provided with on-street parking
(Liubytskyi, 2016).

As a planning result, the historic core will be car-free and the 2 zone (car-free
buffer zone) will be provided by the transport access system (removable bollards).
Due to the introduction of private transport restrictions in the city center and the
elimination of parking spaces there, there is a need to relocate these parking places
outside 1 and 2 zones. For this purpose, within the so-called third zone, which is
planned behind the border of 2 zone, parking spaces of different types (on-street, on-
ground, multi-storey, underground, mechanical) are reserved. Few parking spaces
inside 2 zone are expedient to be constructed only for residents of 1 and 2 zone,
employees, administrations etc. Space that is dedicated for parking should be
reserved and must not change its function. These measures should resolve the

existing problem of unorganized parking in Lviv city center (Tupis and Liubytskyi,
2016).
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Fig. 3. Location of underground and multi-storey parkings
in Lviv (PPVP “Arkhnovo” et al., 2016). Scheme by Roman Liubytskyi.

str., Danylyshyna str., Kulisha str., Zernova str., Syanska sq., Staryi Rynok sq., Uzhgorodska str.,
Zamkova str., Kryvonosa str., Hutsulska str., Lysenka str., Korolenka str., Smolskogo str.,
Lychakivska str., Chekhova str., Tershakivtsiv str., Dorosha str., Zelena str.
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Busports®. Whereas the main objective of the tourist busport is to restrict the
entry of large dimension tourist transport to the historic city boundaries, the locations
of parking places for tour buses were attached to the main roads of nationwide
importance, taking into account the main direction of tourist transport flow. This
suggests transporting tourists through the city by mini buses, taxi or public transport.
Lviv accepts the largest number of tourists from the east and west directions.
Therefore it is expedient to locate the busport at the entrance to the city from the
highway M09/N17 (Kyiv, northeast direction) on the Zemelna str. (side street of
Hmelnytskogo str.). From the west direction tourist buses are appropriate to be
accepted at the entrance to the city on Shevchenka street (M10 highway). Busport on
Stryiska street (M06/E471 highway) could serve for the south direction to accept the
tourist buses from the Carpathians (Morshyn and Truskavets resort cities).
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Fig. 4. Model of tourist busport network and parking for tourist vehicles formation (PPVP
“Arkhnovo” et al., 2016). Scheme by Roman Liubytskyi.

¢ Tourist busport (ykp. mypucmuunuit asmonopm) — proposed by authors tour bus station that
includes other tourist facilities — visitor center, hotel, cafe, souvenir shop etc.
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Discussion and conclusions. The development of transport infrastructure
objects: tourist busports, bus stations, underground and multi-storey car parks should
be based on the following principles:

1. Busport network formation provides interception of large tour buses at the
city entrance, followed by transporting tourists through the city by mini buses, taxi or
public transport. Such interception of large tourist transport will reduce, at least
partially, the load on the transport network of the city and will not allow parking of
tour buses that complicates traffic of the main streets of the city.

2. The network of bus stations that are serving intercity and commuter
passenger transportation routes are located at the entrance to the city, on highways of
city value importance outside the historical city area considering the narrow streets
network. Existing bus stations that are corresponding to the basic principles of their
location in the structure of the city should be reconstructed to meet the requirements
for these objects. Construction of new bus stations must comply with all three
principles for placing in the structure of the city.

3. To ensure required parking lots of different types (permanent and temporary
on-street, on-ground, underground and multi-storey parkings (Liubytskyi, 2018a)), it
is necessary to use various territorial possibilities, depending on their availability in
each administrative district. For this purpose, it is expedient to use:

e the areas in sanitary zones of railways;

e the areas in sanitary areas of industrial enterprises;

e territories unsuitable for residential building;

e temporary free from buildings territories;

e the underground space in the city center (and the use of existing terrain
possibilities), centers of residential and industrial areas.
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NEPCIEKTUBHU PO3BUTKY TPAHCIIOPTHO1
IHOPACTPYKTYPHU JIbBOBA

BKIIFOYHO 3 NMPUMICHKOIO 30HOIO, KiJIbKICTh HaceleHHs JIpBOBa csrae MmoHan
MUJIBHOH MellKaHIiB. Temmnu ypOaHizallii MicTa, 3 OTJIsy KUTIOBOrO OyiBHUIITBA,
Ha ChOTOJIHI € BUIIMMH HDXK Tependadanocs reHepaibHUM 1uiaHoMm JIeBoBa 1o 2025
poky. lle mpu3BOAWTE A0 3pOCTaHHS PIBHSA aBTOMOOLTI3all, IO CHPUYUHSE
NepeHaBaHTaXEeHHSI ICTOPHYHO CHOPMOBAHOI BYJIMYHO-IOPOKHBOI Mepexi. Ha
no/1a4y, pocTe piBeHb aBTOMOO1Ti3aIlil Y TPUMICBKUN 30HI1, 110 3yMOBJIEHO 3MIHOKO ¥
CTPYKTYpl IMpaleBlallTyBaHHsl, siKa MPU3BOAUTH 0 ILIOJCHHOI TPYJI0BOI Mirparii. 3
OTJISAly Ha MIBUAKWN Temn ypOaHizallii Ta 3pocTaHHs piBHS aBTOMOO1Ti3allii, icHyro4a
Mepeka rpoMajIchbKOTro TPaHCIIOPTY HE B 3MO31 3aIIPONOHYBATH SKiCHY ajJbTepHATUBY
aBTOMOOUTBHUM TOI37KaM. Y MIiCTI HeMae METpPOIOJiTeHy, a ICHyroYa 3alli3HUYHA
Mepeka ISl MICBKHX IMacaXMPChKUX TepeBe3eHh He BUKOPHCTOBYEThCA. Mepexa
IIBUJIKICHOTO TpamBaro, OYJIBHUILTBO sKoi po3modanocs y 1970-x pokax, B KiHII
1980-x OyJi0 3ynmuHEHUM BHACIIIOK (iHAHCOBOI KpH3H. ICHyr04Ya TpaMBaiiHa Mepexa
MIOKpHUBAaE€ B OCHOBHOMY JIMIIIE iCTOPUYHY YacCTHHY MiCTa, BHACIIJOK YOro BEIHWKi
KUTJOBI MacHWBH, MOOYJIOBaHI Yy PaIsSHCHKUNM TIepioJi, OOCIyTOBYIOTHCS JIUIIIS
aBToOycamu 4uu TpoJieiidycamu. [Ipu npomy, BenukorabaputHi aBTOOyCH MpaItOOTh
NWIe Ha MapuipyTax i3 HaHOUIBIINM IMacaXUpOMOTOKOM, Y TOH Hac SK Mepexa
00CIIyroByBaHHsSI MaJIUMHU aBToOycamu (“MapiipyTKamMu’) 3HAYHO pO3rally)KeHila.
OOcnyroByBaHHs MaluMU aBToOycaMu HEHaJiiiHe, SIKICThb IepeBe3eHb HU3bKa, a
HEJIOTpUMaHHs TpadikiB pyxy € 3BUUYHMM. Mepeka MICBKUX BEJOIUIAXIB JOCI
PO3BUBAETHCSI — OLIBIIICTh BEJIOCMYT B3JIOBXK BYIHIB 3 SBISIOTHCS (hparMeHTapHO,
TOXX MiChKe TEpeMIillleHHsI 3a JIONOMOIOI0 BEJIOCHIIey He MOXKe OyTH 3py4dHOIo
aJIbTePHATHBOIO BUKOPUCTAHHS MPUBATHUX aBTOMOOITIB.
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Metoro  cTaTTi MOCTaBI€HO  BHU3HAYEHHS  MPUHLUUMIB  (HOpMYyBaHHS
TpaHCIOPTHOI 1HGpacTpyKTypH JIbBoBa Ta HUIAXIB ii apXiTEKTypHO-TUIAaHYBaJIbHOTO
BUpileHHsl. bynu Bu3HaueHi 3acagu  PO3BUTKY aBTOCTaHIM, TYPUCTUUHUX
aBTOIIOPTIB Ta MepeXXi MapKyBaHHS 3 OIVISIAY Ha icHyroui mpobiemu. [logaHi y crarti
npobieMu TpaHCHOPTHOI iH(pacTpykTypu JIbBOoBa Ta NPOMOHOBAHI MLUISXH 1X
BUpilIeHHs 0a3yloThCsi Ha pPO3POOJIEHOMY aBTOPCHKMM KOJIGKTUBOM Kadeapu
MicToOyayBaHHs HaiioHanbHOTO yHiBepcuTeTy ‘“JIbBiBChbKa MOMITEXHIKA” MPOEKTY
“BUroTOBJICHHS MPOEKTY MapKyBaJIbHUX MalJaHUYMKiB, aBTOCTOSIHOK Ta rapakiB” Ha
3amoBJieHHs JIbBIBChKOI MichKoi paau 'y 2016 porii.

KitouoBi crnoBa: 00’€KTH TPaHCMOPTHOI 1HPPACTPYKTYpU; NapKyBaHHS;
NapKyBaHHS TYPUCTUYHUX aBTOOYCIB; aBTOCTAHIIIT; TYPUCTUYHI aBTOTIOPTH; JIbBIB.

K.apX., npodeccop Ierpumun I'.I1., k.apx., nrorient CocHona H.C.,
k.apx. Tynucs C.I1., x.apx. JIroouuxkuii P.1., Cknsposa [.B.
HauuonanbHbiit yauepcureT "JIbBOBCKas MOJIUTEXHUKA"

NEPCIEKTUBBI PA3BUTUSA TPAHCIIOPTHOM
NHOPPACTPYKTYPhBI JIbBOBA

Bxmtouass mpuroponHyro 30HY, HaceneHwe JlbBoBa cocrtaBiser Oosee
MuiMoHa kuTeneil. Temmbl  ypOaHuW3anuu ropojaa, YUMTHbIBas O KHIJIMIIHOE
CTPOUTENLCTBO, Ha CEroJHs BbILIE, YeM IMPeAnojarajoch reHepaibHbIM I[JIAHOM
JIsBoBa 10 2025 roma. DTO MPUBOAUT K POCTY YPOBHS aBTOMOOWJIM3ALMHU, YTO
MPUBOAUT K Teperpy3ke HMCTOPUYECKH CIIOKHUBLISHCS yITWYHO-IOpOXHOU cetu. B
JOTIOJTHEHUE, pacTeT YPOBEHb AaBTOMOOWIM3aLMU B TMPUTOPOJHBIA 30HE, 4YTO
00yCJIOBIIEHO W3MEHEHHWEM B CTPYKTYpe TPYIOYCTPONCTBA, KOTOpash MPUBOIAUT K
eXeJHeBHOUW TPY/IOBOM MUTpallMd. YUHUThIBasi ObICTPBIN Temn ypOaHHU3allMu U pocTa
YPOBHSI aBTOMOOMIIU3AIMH, CYIIECTBYIOIIAsl CeTh OOLIECTBEHHOTO TPAHCIIOpTa He B
COCTOSIHUM TIPEAJIOKUTh KaueCTBEHHYIO albTepHATUBY aBTOMOOMIIBHBIM MOE3KaM, a
CeTh BeJIOMyTel TOJIBKO Pa3BUBACTCH.

Llenpto cTaThbm  sIBNsETCS ~ ONpeJesieHHe MPUHLMIOB  (OPMHUPOBAHUS
TpaHCIOPTHON  MHQpacTpykTypbl JIbBoBa ©  myTedl ee  apXUTEKTypHO-
IUIAaHUPOBOYHOrO pelleHus. bbimu omnpenesneHsl MyTH pa3BUTHsS aBTOCTAHIIMM,
TYPUCTUYECKUX aBTOIOPTOB M CETH MAPKOBOK YUHUTHIBAs CYIECTBYIOIIKE MPOOIEMBI.
[IpencraBieHHble B cTaThe MpOOJIeMbl TPAHCMOPTHON HHPpacTpykTyphl JIbBOBa U
npeajiaraemMbple IMyTH WX pelleHds O0a3upyroTcs Ha pa3pabOTaHHOM aBTOPCKHUM
KOJUIGKTUBOM  Kadelpbl TIpaJoCcTpouTeNbcTBa HalmoHalbHOrO  yHHBEpCUTETa
"JIbBOBCcKasi ~ moJuTexHuka" mpoekta "M3roToBieHHe MpOEKTa  MapKOBOK,
aBTOCTOSIHOK M rapaxei" mo 3aka3y JIbBoBckoro ropoackoro coseta B 2016 roxy.
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KinroueBble ciioBa: 0OOBEKTBHI TPAHCTIOPTHOM HWHOPACTPYKTYPHI; TMapKOBKH;
MapKOBKU TYPUCTHYECKUX aBTOOYCOB; aBTOCTAHIIUU, TYPUCTUUYECKHE ABTOIOPTHI;
JIEBOB.
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