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AND CONSTRUCTION OF BARRIER-FREE ACCESS — CONTRACTOR'S
EXPERIENCE
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ABSTRAKT

O uvedené stavbé jiz byly napsdny ¢ldanky v predchozich vyddnich tohoto casopisu, avSak tento prispévek se zaméruje na praktické zku-
Senosti z realizace projektu pohledem zhotovitele. Rekonstrukce stanice metra Jirtho z Podébrad a souvisejici vystavba bezbariérového
zpristupnéni predstavovala komplexni stavebni a technologickou vyzvu. Zhotovitel se béhem praci potykal s ndrocnosti rekonstrukce std-
vajici stanice, jeZ byla docasné vyloucena z prepravy pro cestujict, a soucasné s technickymi a geologickymi vyzvami pri realizaci nového
bezbariérového zpristupnéni. To zahrnovalo razbu a betondZ novych podzemnich prostor propojujicich ulicni viroveri s ndstupistém, které
byly zhotoveny kombinovanou metodou hloubenych Sachet a raZenych tunelovych chodeb. Tyto prdce probihaly v tésné blizkosti historicky
cennych a konstrukcné citlivych objektii. Zhotovitel se musel vyrovnat s provoznimi omezenimi a s nutnosti minimalizovat vliv praci na
okoli dila. Samotnd rekonstrukce stanice zahrnovala nejen stavebni tipravy vestibulu a ndstupisté, ale také modernizaci technologického
vybaveni, vyménu eskaldtorii a rekonstrukci zdzemi stanice. Klicovou roli sehrdlo precizni casové a technologické fizeni stavby, nebot
rekonstrukce probihala za plného a ndsledné za omezeného provozu metra pro cestujici, kdy stanici i naddle projizdély soupravy viakii

pres soubéhy mnoha cinnosti povedlo dodrZet pldnovany casovy rdamec.

ABSTRACT

Articles about this construction project have already been published in previous issues of this journal; however, this contribution focuses
on the practical experiences from the implementation of the project from the contractor’s perspective. The reconstruction of the Jiriho
z Podeébrad metro station and the associated construction of barrier-free access represented a complex construction and technological
challenge. During the work, the contractor faced the demanding task of reconstructing the existing station, which was temporarily closed
to passengers, while also dealing with technical and geological challenges in implementing the new barrier-free access. This included
tunneling and concreting new underground spaces connecting the street level with the platform, carried out using a combination of shaft
excavation and mined tunnel corridors. These works took place in close proximity to historically valuable and structurally sensitive buildings.
The contractor had to cope with operational restrictions and the need to minimize the impact of the work on the surrounding area. The
station’s reconstruction involved not only construction modifications to the vestibule and platform, but also modernization of technological
equipment, replacement of escalators, and renovation of station facilities. Precise scheduling and technological coordination played a key
role, as the reconstruction was carried out first during full and later during limited metro operation, with metro trains continuing to pass
through the station. This article describes the most important stages of the project, technological solutions, and challenges encountered
during the construction work, within which, despite the overlap of many activities, the planned timeline was successfully maintained.
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Prazské metro tvori pater vetejné dopravy hlavniho mésta a denné
prepravi stovky tisic cestujicich. Jeho vznik v 70. letech 20. stoleti
byl zasadnim krokem k modernizaci dopravni infrastruktury a ke
zlepSeni mobility obyvatel i navstévnikd metropole. Vyznam metra
v Praze neustdle roste, a proto je jeho postupnd modernizace klicova
pro zajisténi efektivniho a bezpecného provozu.

Linka A byla oteviena v roce 1978 jako druha trasa prazského
metra a pivodné spojovala stanice Dejvicka (dfive Leninova) a Na-
mésti Miru. Postupné byla rozsifovana az do dnes$ni podoby, kdy
propojuje zdpadni a vychodni ¢asti mésta. Charakteristicka je svou
hloubkou a specifickymi geologickymi podminkami, které ovlivnily
jeji vystavbu.

Stanice Jiftho z Podé&brad byla uvedena do provozu 19. prosince
1980 jako soucast prvniho prodlouZeni linky A. Nachdzi se v hus-
té obydlené Casti Vinohrad a predstavuje dulezity dopravni uzel
v této méstské Ctvrti. Architektonicky se vyznacuje charakteristic-
kymi kruhovymi obklady na sténach, které jsou typické pro tuto éru

INTRODUCTION

The Prague metro forms the backbone of public transportation
in the capital and transports hundreds of thousands of passengers
daily. Its creation in the 1970s was a crucial step in modernizing
the city’s transport infrastructure and improving mobility for both
residents and visitors to the metropolis. The importance of the metro
in Prague continues to grow, making its gradual modernization
essential to ensure efficient and safe operation.

Line A was opened in 1978 as the second route of the Prague
metro and originally connected the stations Dejvicka (formerly
Leninova) and Namésti Miru. It has been gradually extended to
its current form, connecting the western and eastern parts of the
city. The line is characterized by its depth and specific geological
conditions, which influenced its construction.

Jittho z Podébrad station was opened to the public on December
19, 1980, as part of the first extension of Line A. It is located in
the densely populated Vinohrady district and serves as an important
transport hub in this part of the city. Architecturally, it is notable
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vystavby metra. Vzhledem ke své poloze a vyznamu byla rekon-
strukce stanice, véetné vybudovani jejitho bezbariérového zpiistup-
néni, dlouhodobé nezbytnym krokem k modernizaci prazského
dopravniho systému.

Bezbariérové zpfistupnéni velkych dopravnich infrastrukturnich
staveb je klicovym prvkem moderniho méstského planovéni a ve-
fejné dopravy. UmoZiiuje komfortni a bezpecny pohyb nejen oso-
bam se sniZzenou pohyblivosti, ale i seniorim, rodi¢im s kocarky ¢i
cestujicim s objemnymi zavazadly. V husté osidlenych méstskych
aglomeracich, kde je vefejna doprava patefi mobility, pfedstavuje
bezbariérovost zdsadni krok k zaji$t€ni rovnych podminek pro
vSechny uzivatele. Modernizace starSich dopravnich staveb, zejmé-
na hluboce uloZenych stanic metra, pfinasi cetné technické i provoz-
ni vyzvy. Jejich realizace nasledné vyrazné zvysuje kvalitu dopravy
a pfispivé k udrZitelnému rozvoji mésta. V kone¢ném disledku tak
nejen zlepsuje dostupnost vetejné dopravy, ale i celkovou kvalitu
Zivota ve mésté.

REKONSTRUKCE STANICE

Stanice metra Jifiho z Podébrad je trojlodni raZzena stanice, umis-
ténd v pramérné hloubce 45 metrd pod drovni terénu. S podpovr-
chovym vestibulem byla spojena jen jednim vystupem v podobé
eskalatorového tunelu vystrojeného tfemi soub&Znymi rameny
pohyblivych schodil, které jsou se svou prepravni délkou jedny
z nejdelSich v Praze. Osténi stanice a vSech jejich tuneld je tvofeno
Zelezobetonovymi segmenty (tubingy) nebo jejich ocelolitinovou
variantou.

V lednu 2023 byla stanice uzaviena pro vefejnost, pfi¢emZ po
dobu deseti mésicua ji vlaky pouze projizdély sniZenou rychlosti.
Rekonstrukéni prace se vSak rozebéhly jiz dfive. Zacatkem brezna
2022 vznikl ve stfedni lodi stavebni zédbor a zacalo odstrojovani po-
hledovych konstrukci v rdmci predstihovych praci. V tunelech doslo
k odstrojeni pohledovych hlinikovych obkladti, znamych také jako
,prsa a antiprsa“. V technologickém zdzemi se zacalo se sanacni-
mi pracemi, v jejichZ ramci bylo nutné nejprve zajistit dostatecnou
protiprasnou ochranu technologickych zatizeni. Poté se pristoupilo
k odstrojeni piivodnich sklolaminatovych zontl a nasledné k sanaci
samotnych nosnych tubingl (obr. 1). Pojmem ,,zonty* se v tomto
pripadé rozumi ploSné prvky tvarované do oblouku dle osténi tune-
lu, které maji za tkol zachytavat vodu prosakujici pres osténi a sva-
dét ji do odvodnovacich kanélkd. Ve vSech prostorach stanice doslo
taktéZ k vyspraveni vSech odvodiovacich kanalkd a svodi, které
byly za dobu své funk¢nosti degradované nebo nefunkéni.

Obr. 1 Odstrojend stanice pred sanact osténi
Fig. 1 Stripped-down station before lining repair
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for its distinctive circular wall tiles, which are typical of this era of
metro construction. Given its location and importance, the station’s
reconstruction, including the construction of barrier-free access,
was a long-overdue step in modernizing Prague’s transport system.

Barrier-free access to large transport infrastructure projects
is a key element of modern urban planning and public transit. It
enables comfortable and safe movement not only for people with
reduced mobility but also for seniors, parents with strollers, and
passengers with bulky luggage. In densely populated urban areas
where public transport forms the backbone of mobility, barrier-free
design is an essential step toward ensuring equal access for all users.

The modernization of older transport structures, especially deeply
situated metro stations, presents numerous technical and operational
challenges. However, their successful implementation significantly
enhances transport quality and contributes to the sustainable
development of the city. Ultimately, it not only improves access to
public transportation but also enhances the overall quality of urban
life.

RECONSTRUCTION OF THE STATION

Jifiho z Podébrad metro station is a three-aisled mined station,
located at an average depth of 45 meters below ground level. It
was connected to the underground vestibule by only one escalator
tunnel exit equipped with three parallel flights of escalators, which
are among the longest in Prague. The lining of the station and all its
tunnels consists of reinforced concrete segments (lining segments)
or their steel-cast iron variants.

In January 2023, the station was closed to the public, with
trains passing through at reduced speed for ten months. However,
reconstruction work had already begun earlier. At the beginning
of March 2022, a construction zone was established in the central
aisle, and the removal of cladding structures commenced as part of
preliminary works. In the tunnels, the visible aluminum cladding
known as “prsa a antiprsa” (alternating convex and concave cladding
plates) was removed. Remedial works began in the technological
facilities, where it was first necessary to ensure adequate dust
protection for the technological equipment. Subsequently, the
original fiberglass “zonty” were removed, followed by the repair of
the lining segments (see Fig. 1).

The term “zonty” here refers to curved surface elements shaped
according to the tunnel lining, designed to catch water seeping
through the lining and channel it into drainage ducts. In all parts of
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Obr. 2 Dokoncend rekonstrukce ve stanici
Fig. 2 Completed reconstruction of the station
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Po tiplném uzavfeni stanice nasledovala demontaz technologické-
ho vybaveni a stavebnich prvki, pricemz bylo nutné zachovat plnou
funkénost vSech kritickych systém, které slouzily k provozu me-
tra i v dobé rekonstrukce. Mezi tyto technologie patfila distribu¢ni
transformatorovna a ménirna, reléova mistnost a dalsi zabezpecova-
ci a sd€lovaci zafizeni, jejichZ nepierusend ¢innost byla kli¢ova pro
provoz celé linky A.

Rekonstrukce probihala v mimofddn€ naro¢nych podminkach.
Prace v boc¢nich tratovych tunelech byly Casové omezené, protoze
béhem denniho provozu metra nebylo mozné jakékoli zasahy reali-
zovat. Veskeré Cinnosti v téchto prostorech tak musely byt detailné
naplanovéany do nocnich vyluk, pricemz skutec¢na délka pracovniho
Casu Cinila pouhé tii hodiny denné, a to pouze ve dnech, kdy byl
vstup do kolejisté v ramci nocni prepravni vyluky povolen. Navoz
a odvoz materidlu ze stanice byl obdobné planovéan na nocni vyluky,
kdy se material transportoval pomoci sluZebnich vlaka do a z depa.
Kvili projizdéjicim vlakim bylo nutné eliminovat béhem dne
pras$né prace, upravit osviceni pracovisté tak, aby nebyli osliiovani
strojvedouci a soucasné byl dostate¢né nasvicen prostor staveniste.
Podél hrany obou nastupist bylo postaveno oploceni z draténych
dilct s okopovou hranou pro zamezeni padu osob a predméti do
kolejiste.

Po uzavreni stanice se nejprve demontovaly zbytky podhledovych
konstrukei, nasledné probéhla kompletni sanace osténi vcetné pre-
tésnéni vSech spér a injektaz vybranych tubingi. Poté se zpétné osa-
zovaly nové nerezové zonty a nasledné pohledové prvky, kterymi je
zakryta ¢ast kabeldZi technologii. Kamenné obklady byly vyménény
v ramci celé stanice, zatimco dlazby byly opraveny pouze lokalné.
Hlinikové obklady byly po demontaZi ocistény, roztiidény a posko-
zené kusy byly nahrazeny novymi. Nasledné byly vSechny prvky
znovu osazeny do piivodnich pozic v osténi tunelti. Mimo téchto
praci probihala v celé stanici, vefejné i neverejné ¢asti, vyména dve-
fi, vzduchotechniky, sanitarni techniky a kabelaZi v¢etné kabelovych
lavek. Z téchto lavek musel byt odborné a Setrné demontovén a na-
sledné zlikvidovan azbest. Dale probihala vyména rozvadéct a doin-
stalovani novych technologickych rozvadécu dle projektu.

V ramci rekonstrukce byl splnén architektonicky poZadavek na
vraceni osvétleni nastupist zpét do podhledi. Pavodni podhledo-
vé osvétleni bylo tvoreno klasickymi zafivkovymi trubicemi, které
osvitem pres kryt svitidla nespliiovaly aktudlni poZadavky na in-
tenzitu osvétleni. Z uvedeného diivodu byly v minulosti nahraze-
ny podvésnymi svitidly, jeZ sice spliiovaly intenzitu, ale z pohledu
architektonické Cistoty stanice nevyhovovaly poZadavkiim objed-
natele. Nova podhledova svitidla jsou vybavena LED technologii
s dalkovym ovladanim a regulaci. Repasi ¢i vyménou prosly i lavi¢-
ky na néstupistich a nerezové prvky (madla, svodidla, obklady dvefi
a hydrantové skiing). Stanice a vestibul byly poté vybaveny novym
informa¢nim systémem, jiZ v novém designu v tmavé barvé (obr. 2).

V eskalatorovém tunelu byla klicovym prvkem rekonstrukce
a kromé obvyklych stavebnich ¢innosti jako v ostatnich ¢astech sta-
nice také vymena tif eskalatorovych ramen. Pivodni stroje z SSSR
byly roziezany, demontovany a vytéZeny, aby je mohly nahradit
moderni a energeticky uspornéjsi eskalatory (obr. 3). Po demontazi
ramen byl tunel stavebné vyspraven, vybourany pivodni zdklady
schodid a zhotoveny zédklady nové, odpovidajici poZadavkim pro
nové dopravni zafizeni. Nésledné bylo postaveno Sikmé prostorové
leSeni tak, aby mohly probéhnout prace obdobné jako v samotné
stanici. Nejprve probihala demontaz hlinikovych a kamennych ob-
kladd, poté zont(, sanace osténi a op€tovna instalace pohledovych
prvki. Po ukonceni téchto praci nédsledovala klicova faze této Cas-
ti realizace, jez spocCivala v instalaci jiz zminénych novych tii ra-
men eskalatorti. Kazdé rameno se sklada ze 14 dil s maximalni
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the station, all drainage ducts and downspouts were also repaired, as
they had become degraded or non-functional over time.

After the station was fully closed, the technological equipment
and construction elements were dismantled, while it was necessary
to maintain full functionality of all critical systems used for metro
operation during reconstruction. These technologies included the
transformer station and rectifier station, the relay room, and other
safety and communication devices, whose uninterrupted operation
was essential for the functioning of the entire Line A.

The reconstruction was carried out under extremely challenging
conditions. Work in the track tunnels was time-restricted, as no
intervention could take place during the metro’s daytime operation.
All activities in these areas had to be meticulously planned for
nighttime closures, with an actual working window of just three
hours per day and only on nights when access to the tracks was
permitted. The transport of materials to and from the station was
similarly scheduled during these night-time outages, using service
trains to carry equipment to and from the depot.

Due to passing trains, dust-generating activities had to be avoided
during the day. Lighting at the construction site had to be adjusted
to ensure drivers were not dazzled, while still providing sufficient
illumination for the workspace. Along the edges of both platforms,
fencing made of wire panels with toe safety boards was erected to
prevent people and objects from falling onto the tracks.

Once the station was closed, any remaining ceiling cladding
structures were dismantled. This was followed by a complete repair
of the tunnel lining, including resealing all joints and grouting
selected lining segments. New stainless steel “zonty” were then
reinstalled, followed by the mounting of cladding elements used to
cover parts of the technological cabling.

Stone wall cladding was fully replaced throughout the station,
while floor tiles were only repaired in selected areas. After
dismantling, the aluminum panels were cleaned and sorted, and
any damaged pieces were replaced with new ones. All pannles were
then reinstalled in their original positions on the tunnel lining.

In addition to these works, doors, ventilation and sanitary
systems, cabling, including cable duct structures, were replaced
in both public and non-public areas of the station. Asbestos had
to be professionally and carefully removed from duct structuress
before disposal. Furthermore, existing electrical switchboards were
replaced, and new technological distribution panels were installed
according to the project documentation.

As part of the reconstruction, the architectural requirement to
return the platform lighting back into the ceiling panels was fulfilled.
The original ceiling lighting consisted of classic fluorescent tubes,
which, due to the fixture covers, did not meet current lighting
intensity requirements. For this reason, they had previously been
replaced by suspended fixtures that provided sufficient intensity
but did not meet the client’s demands for architectural purity of the
station. The new ceiling-mounted fixtures are equipped with LED
technology featuring remote control and dimming capabilities.

Benches on the platforms and stainless steel elements (handrails,
barriers, door cladding, and fire hydrant cabinets) were either
refurbished or replaced. The station and vestibule were then
equipped with a new information system, featuring a new design in
a dark color (see Fig. 2).

A key element of the reconstruction in the escalator tunnel, in
addition to the usual construction activities carried out elsewhere
in the station, was the replacement of all three escalator units. The
original machines from the USSR were cut up, dismantled, and
removed to make way for modern, energy-efficient escalators (see
Fig. 3).
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Obr. 3 Demontd? piivodnich eskaldtori
Fig. 3 Dismantling of the original escalators

hmotnosti dilu cca 7 tun. Nové pohyblivé schody maji pfepravni
délku 72 m a zdvih 36,5 m, coz odpovidd parametrim pivodniho
zafizeni. Pfepravni rychlost je ovSem v ramci poZadavku na bezpec-
nost cestujicich niZsi. Prace v eskaldtorovém tunelu byly extrémné
narocné, a to nejen kvuli jeho vyraznému sklonu, ale i kvili nutnosti
zachovat jej jako hlavni pfistupovou cestu do rekonstruované stani-
ce. Pohyb pracovnikil, doprava materidlu a samotné prace na eska-
latorech se musely precizné koordinovat tak, aby nedoslo k omezeni
ostatnich stavebnich Cinnosti (obr. 4).

Kompletni rekonstrukci prosel i podpovrchovy vestibul nachazejici
se pod ndméstim Jifiho z Podébrad. Tato ¢ast stavby byla pudorysné
nejrozséahlejsi a zahrnovala vyménu dvou kratkych jednoramennych
eskalatort, Upravu péti vystupll na povrch a zbourdni dvou stavaji-
cich pristfeski, které chranily vstup do metra z ulic Vinohradska
a Slavikova. Tyto vstupy jsou ve vazbé na probihajici revitalizaci
namésti z architektonickych diivodii ponechany jako nekryté.

V neverejnych prostorech hluboce uloZené stanice jsou umistény
i jiné zajimavé objekty, jako jsou naptiklad ,,hygibuiiky* — prostory
pro hygienu obyvatelstva v pripadé nutnosti vyuZzit metro jako kryt
civilni obrany. V této ¢asti stavby bylo provedeno nové vystrojeni
vytla¢ného potrubi, které usti do podpovrchové uklidiiovaci jimky
pod trovni ndmésti, jeZ rovnéz prosla rekonstrukci. Déle se zde
nachazeji prostory hlavniho vétrani se samostatnou Sachtou mimo
profil metra, s ukon¢enim kruhovym betonovym kioskem s ko-
vovym obkladem, umisténym na povrchu namésti mezi zdkladni
Skolou a vstupem do kostela. Tato konstrukce, navrzend socharem
Petrem Sedivym, byla v rdmci revitalizace nimésti zbourdna a je
nahrazena novym, opét betonovym kioskem. V prostorech techno-
logie hlavniho vétrani probéhla sanace vSech osténi, oCisténi a na-
téry ocelovych konstrukei (lezni oddéleni, zabradli apod.). Posledni
zajimavy prostor, kterého se dotkly rekonstrukéni prace, byla ko-
mora dodate¢ného vstupu, jejiz Stola vede od koleje mifici na Na-
mésti Miru k Sachté, vystrojené dvéma ocelovymi schodisti ve tvaru
proti sobé jdoucich Sroubovic, kterd tsti v podpovrchovych pod-
zemnich garazich. V uvedenych prostorech byla provedena sanace
osténi a vymeéna spodni ¢asti ocelové konstrukce schodisté, jez byla
za 1éta provozu stanice v siln€ degradovaném stavu. Probéhlo také
otryskani celé konstrukce schodiSté a jeji natér.

Béhem rekonstrukce stanice bylo plosnou sanaci osetfeno zhruba
8 000 m? ploch, vyménéno priblizné 1 400 m? lamelovych podhledd,
odinstalovano a zpétn€ nainstalovano vice nez 3 000 m? hlinikovych
obkladd, vyménéno zhruba 1 600 m? kamennych obkladd, instalo-
vano vice nez 90 novych rozvadéct a 31 km kabelovych lavek.

Obr. 4 Eskaldtorovy tunel po dokonceni
Fig. 4 Escalator tunnel after completion

After removing the escalator units, the tunnel was structurally
repaired, the original stair foundations were demolished, and
new foundations were constructed to meet the requirements of
the new transport equipment. An inclined spatial scaffolding was
then built to enable work similar to that carried out in the station.
First, the aluminum and stone cladding was removed, followed by
the removal of the “zonty”, lining repairs, and reinstallation of the
cladding elements.

After completing these works, the crucial phase of this part of the
project began: the installation of the new three escalator units. Each
unit consists of 14 parts, with a maximum weight of approximately
7 tons per part. The new escalators have a travel length of 72 meters
and a rise of 36.5 meters, matching the parameters of the original
equipment. However, their travel speed is lower to meet passenger
safety requirements.

Work in the escalator tunnel was extremely challenging—not only
because of its steep incline but also due to the necessity to maintain
it as the main access route to the station during reconstruction.
The movement of workers, material transport, and the escalator
installation had to be precisely coordinated to avoid disrupting other
construction activities (see Fig. 4).

The subsurface vestibule located beneath Jiftho z Podé&brad
Square also underwent a complete reconstruction. This part of the
project was the most extensive in terms of floor area and included
the replacement of two short single-arm escalators, modification of
five surface exits, and demolition of two existing shelters that had
protected the metro entrances at Vinohradska and Slavikova streets.
These entrances, due to ongoing revitalization of the square and for
architectural reasons, have been left uncovered.

In the non-public areas of the deeply situated station, there are
other interesting features, such as “hygiene units” — spaces intended
for public hygiene in the event the metro needs to be used as a civil
defense shelter. This part of the reconstruction involved installing
new equipment for the discharge piping system, which empties into
a subsurface settling tank located below the square; this tank was
also reconstructed.

Additionally, the main ventilation areas are located here, with
a dedicated shaft outside the metro profile, ending in a circular
concrete kiosk with a metal cladding, placed on the square’s surface
between the elementary school and the church entrance. This
structure, designed by sculptor Petr Sedivy, was demolished as part
of the square’s revitalization and replaced with a new concrete kiosk.

In the main ventilation technology area, all linings were repaired,
and the steel structures (ladder compartments, railings, etc.)
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BEZBARIEROVE ZPRISTUPNENI STANICE JIRIHO
Z PODEBRAD

V ramci rekonstrukce celé stanice bylo vybudovano nové bezba-
riérové zpristupnéni stanice metra Jifiho z Podébrad, které bylo na-
vrzeno s dvéma dvojicemi vytahu s paralelnimi dnikovymi schodiSti
a mezilehlou prestupni chodbou. Prvni dvojice vytahti vede z tirov-
né nastupisté do prestupni chodby, z niZ pokracuje druhd dvojice
vytahti na povrch do proskleného kiosku umisténého u ulice Vino-
hradska. Unikové schodiité je na tirovni terénu zakon¢eno masiv-
nim zdvihacim poklopem. Uvedena koncepce vznikla v ndvaznosti
na architektonické pozadavky plynouci z revitalizace namésti Jifitho
z Podébrad.

Z pohledu zhotovitele se jednalo o technologicky naro¢ny pro-
jekt, zahrnujici tvarové komplikované hloubené a razené Sachty,
prestupni tunel a prordzku do stavajici stanice. Prace probihaly za
pfisné stanovenych podminek, zejména s ohledem na minimalizaci
ucinkt razeb na kostel Nejsvétéjsitho Srdce Pané, ktery byl v roce
2014 navrzen na zapis do seznamu kulturnich pamatek UNESCO.

Jak bylo v abstraktu ¢lanku uvedeno, o tomto dile bylo jiZ pub-
likovano dostatek informaci [1 aZ 4]. Proto je niZe uvedeno jen to,
co zhotovitel povazoval za kliCové pfi realizaci razby a betonaze
konstrukei bezbariérového zpftistupnéni.

RAZBA BEZBARIEROVEHO ZPRISTUPNENI A BETONAZ
SEKUNDARNIHO OSTENI

Cely projekt razeného dila obsahoval stavebni jamu, navazujici
Sachtu S1, prestupni chodbu UPCH (iiroveii pfestupni chodby), dvo-
jici Sachet (vytahova $2.2 a schodistova $2.1) a vodorovné napojeni
UN (tdroven nastupisté) na stavajici stfedni stanicni lod (obr. 5).

Rozpojovani hornin bylo predpokladano kombinaci trhacich pra-
ci a mechanizovaného rozpojovani. Trhaci prace, které byly sice
v projektu pro urcité geologické podminky umoznény, mély kvili
blizkosti kostela Nejsvetéjsiho Srdce Pané a stavajicich tuneltt me-
tra striktni omezeni. Zhotoviteli se povedlo pro vétsi Cast razené
Casti trhaci prace projednat, ale z vySe uvedenych diivodt byl nucen
podridit provadéni nékolika omezenim:

e omezeni z divodu respektovani limiti dynamické odolnosti

pro kostel a tubusy metra — omezené néloZe;

» omezeni z dvodu hygienickych norem — max. 3 odpaly/den;

e omezeni z diivodu nemoznosti pouzit klasické trhaviny v né-

kterych usecich dila — pouziti expandérd pro rozpojovani hor-

niny.
81 Sachta na povrch construction access shaft
UPCH  prestupni chodba transfer corridor
82.1 schodigfova Sachta staircase shaft
822 vytahové Sachta elevator shaft
UN napojeni na stanici station connection

Obr. 5 Bezbariérové zpristupnéni — 3D model raZby
Fig. 5 The barrier-free access, 3D model of excavation
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were cleaned and repainted. Another notable area affected by the
reconstruction was the chamber of the auxiliary entrance, whose
tunnel leads from the track heading toward Namésti Miru to a shaft
outfitted with two steel staircases in opposing spiral shapes, which
emerge in the subsurface underground garages. In this section, the
linings were repaired and the lower part of the steel stair structure,
which had significantly deteriorated over years of station operation,
was replaced. The entire staircase structure was also blasted and
repainted.

During the station’s reconstruction, approximately 8,000m?2
of surface area underwent general remediation, about 1,400m?
of louvered ceiling panels were replaced, more than 3,000m? of
aluminum cladding was removed and reinstalled, around 1,600m?
of stone cladding was replaced, over 90 new distribution boards
were installed, and 31 kilometers of cable ducts were laid.

BARRIER-FREE ACCESS TO JIRIHO Z PODEBRAD STATION

As part of the complete reconstruction of the station, a new
barrier-free access system was built for the Jifiho z Podébrad
metro station. It was designed with two pairs of elevators, each
accompanied by parallel emergency staircases and an intermediate
transfer corridor. The first pair of elevators runs from the platform
level to the transfer corridor, from which the second pair continue
to the surface, leading to a glass kiosk located on Vinohradska
Street. The emergency staircase at ground level is finished with
a massive lifting hatch. This design concept arose in response to
the architectural requirements stemming from the revitalization of
Jifiho z Podébrad Square.

From the contractor’s perspective, it was a technologically
demanding project involving complex-shaped open cut and mined
shafts, a transfer tunnel, and a breakthrough into the existing
station. The work was carried out under strictly defined conditions,
particularly to minimize the impact of the tunneling works on the
Church of the Most Sacred Heart of Our Lord, which was proposed
in 2014 for inclusion on the UNESCO World Heritage List.

As noted in the article abstract, sufficient information about this
work has already been published [1 to 4]. Therefore, only what the
contractor considered key to the execution of the mining and concrete
works for the barrier-free access structures is outlined below.

MINING OF THE BARRIER-FREE ACCESS AND CASTING
THE SECONDARY LINING

The entire tunneling project included an excavation pit, the
adjoining shaft S1, the transfer corridor UPCH (transfer corridor
level), a pair of shafts (elevator shaft S2.2 and staircase shaft S2.1),
and a horizontal connection UN (platform level) to the existing
station central aisle (see Fig. 5).

Rock disintegration was planned using a combination of blasting
and mechanized breaking. Although blasting was allowed in the
project for certain geological conditions, it was strictly limited due
to the proximity of the Church of the Most Sacred Heart of Our Lord
and the existing metro tunnels. The contractor managed to negotiate
blasting for most of the tunneling section but had to comply with
several restrictions for the reasons above:

e restrictions to respect the dynamic resistance limits for the

church and metro tunnels — limited explosive charges;

e restrictions due to hygiene regulations — a maximum of three

blasts per day;

e restrictions due to the impossibility of using conventional

explosives in some parts of the work — use of expanders for
rock breaking.
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Obr. 6 Zahdjeni hloubeni bezbariérového zpristupnéni
Fig. 6 Start of excavation for barrier-free access

Stavebni jama byla dvoustupiiova s celkovou hloubkou 13,9 m
pod urovni terénu (obr. 6). Z ni se pokracovalo kruhovou Sachtou
S1o praméru 12,58 m a hloubce 21,66 m, kterd byla vyhloubena
kombinovanou metodou strojniho rozpojovani horniny a trhacich
praci. Rubanina byla téZena kolovym jefabem a t€Znimi nddobami,
které byly pfimo nakladany na nakladni vozy bez vyuziti mezidepo-
nie, coz minimalizovalo praSnost a zlepSilo Cistotu vefejnych ploch.

Pestupni chodba UPCH propojovala Sachtu S1 s dvojici $achet
S2.1 a 82.2. Jeji celkova délka véetné rozrazek Cinila 72,45 m,
s profily od 45,6 m? aZ po 63,3 m?, a byla vedena tak, e se pied na-
pojenim na S2 pravotocivé zalamovala v pravém thlu. Horizontalni
razba probihala obdobné jako hloubeni Sachty S1 s vyuZitim jak
strojniho rozpojovani horniny, tak trhacich praci.

Dvojice Sachet $2.1 a $2.2 piekonavd vyskovy rozdil 21,6 m
mezi prestupni chodbou a ndstupiStém. VEtSi schodistova Sachta
$2.1 méla profil 58,6 m? a po jejim dokonéeni se pfistoupilo k hlou-
beni vytahové Sachty $2.2 s profilem 24,9 m?. Z divodu nosnos-
ti kolového jefdbu v prestupni chodbé byl nejprve u obou Sachet
osazen ohlubriovy rdm, mensi Sachta byla pfekryta plechem a bylo
zahdjeno hloubeni vétsi Sachty (obr. 7). Pied posledni
Casti razby, ktera propojila prostor Sachet se stiedni
lodi stanice, byla z prostoru stanice provedena in-
jektaz horninového celiku pro zpevnéni celé oblasti.
K tomuto kroku bylo pfistoupeno na zéklad¢ dopliu-
jiciho geotechnického prizkumu, v jehoZ ramci byly
z prostoru budouci prorazky realizovany 3 ks jadro-
vych vrti. Na posledni dsek razby byla pouzita mensi
mechanizace, predevsim z diivodu omezené nosnosti
jerdbu umisténého v rdmci spojovaciho tunelu. Pro-
razka do stanice nespocivala v klasickém prorazeni
horninového celiku, nybrz ve vybourdni masivni Ze-
lezobetonové stény, kterd piivodné ukoncovala stfedni
stani¢ni tunel. Vzhledem k pozadavku na co nejSetr-
né&jsi odstranéni této stény, predevsim kvili jejimu
napojeni na osténi z tubingli, byla zvolena metoda
dil¢ich jadrovych pravrtl a nasledného roziezani dia-
mantovym lanem (obr. 8).

Po dokonceni razicich praci nasledovala aplika-
ce hydroizolace a betonaz definitivniho osténi. Pri-
marni osténi bylo upraveno pro instalaci foliové

Tuel

The excavation pit was two-stage with a total depth
of 13.9m below ground level (see Fig. 6). From
it, a circular shaft S1 with a diameter of 12.58m
and a depth of 21.66m was continued, which was
excavated by a combined method of mechanical rock
breaking and blasting. The excavated material was
lifted using a wheel crane and hoisting containers,
which were directly loaded onto trucks without
intermediate storage, minimizing dust and improving
the cleanliness of public areas.

The transfer corridor UPCH connected shaft S1
with the pair of shafts $2.1 and $2.2. Its total length,
including the breakouts, was 72.45m, with cross-
sectional profiles ranging from 45.6m? to 63.3m2.
The corridor was designed so that before connecting
to shaft S2, it made a right-angled right-turn. The
horizontal tunneling was carried out similarly to the
excavation of shaft S1, using both mechanical rock
breaking and blasting.

The pair of shafts $2.1 and $2.2 span over a height
difference of 21.6m between the transfer corridor and
the platform. The larger staircase shaft S2.1 had a cross-section of
58.6m?, and after its completion, excavation began on the elevator
shaft $2.2, which had a cross-section of 24.9m2. Due to the load
capacity of the wheel crane in the transfer corridor, a collar frames
were first installed on both shafts, the smaller shaft was covered
with sheet metal, and excavation of the larger shaft was initiated
(see Fig. 7).

Before the last part of the tunneling which connected the shaft
area with the central station hall, rock mass grouting was performed
from the station area to reinforce the entire zone. This step was
taken based on supplementary geotechnical investigation, during
which three core drillings were made in the area of the future
breakthrough.

For the last tunneling segment, smaller machinery was used mainly
due to the limited load capacity of the crane located in the connecting
tunnel. The breakthrough into the station did not involve conventional
rock mass excavation but rather demolition of a massive reinforced
concrete wall that originally ended the central station tunnel. Due

to the requirement for the gentlest possible removal of this wall,

Ul s N

Obr. 7 Osazeni ohlubiiovych rdmii Sachet $2
Fig. 7 Installation of collar frames for shafts 52




Obr. 8 Prordzka do stanice — Fezdni Celni stény diamantovym lanem
Fig. 8 Breakthrough into the station — cutting of the front wall with a diamond wire

hydroizolace z mékéeného PVC o tloustce 3 mm,
uloZené na ochrannou geotextilii (800 g/m?). Celkem
bylo ve vyrazeném prostoru realizovano 4 239 m? hyd-
roizolace, jejiz soucdsti je i pojistny systém s injektaz-
nimi hadickami pro pfipadné dodate¢né injektaze.

V tésném zavésu za aplikaci hydroizolaci probihala
montdz ocelové vyztuZe, bednéni a betondz sekundar-
niho osténi z betonu C30/37, pricemz celé dilo bylo
roz¢lenéno do 31 betonaznich krokii postupujicich od
spodni Casti stanice pfes prestupni chodbu smérem
k povrchu. Béhem téchto praci bylo uloZeno 373 tun
vyztuze a 3 327 m3 betonu (obr. 9). V pfestupni chod-
bé byl do monolitické stény osazen a zabetonovan
tlakovy uzavér o hmotnosti 3,6 tuny, ktery bude slou-
Zit pro piipady mimoradnych udalosti civilniho nebo
vojenského vyznamu (obr. 10).

V dobé dokoncovani betondiskych praci zapocala
razba kanaliza¢ni ptipojky, jeZ slouZi pro odvodnéni
kanalu pred kioskem vytaht a pro odvod srazkovych

Obr. 10 Osazeni tlakového uzdvéru v prestupni chodbé
Fig. 10 Installation of the pressure seal in the transfer corridor
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especially because of its connection to the segmental
lining, a method of partial core drillings followed by
diamond wire cutting was chosen (see Fig. 8).

After completing the tunneling works, water-
proofing was applied followed by concrete casting
of the final lining. The primary lining was adapted
for the installation of a waterproof membrane
made of softened PVC, 3mm thick, laid on
a protective geotextile (800g/m?). In total, 4,239m?
of waterproofing was applied in the tunneled area,
including a backup system with injection hoses for
possible additional grouting.

Shortly after the waterproofing application,
installation of steel reinforcement, formwork, and
concreting of the secondary lining with C30/37
concrete took place. The entire work was divided into
31 concreting steps progressing from the lower part
of the station through the transfer corridor toward the
surface. During these works, 373 tons of reinforcement
and 3,327m3 of concrete were placed (see Fig. 9).

Obr. 9 Betond? sekunddrniho osténi v S1
Fig. 9 Concreting of secondary lining in shaft S1

In the transfer corridor, a gate with pressure seal
weighing 3.6 tons was installed and concreted into
the monolithic wall. This seal will serve in cases
of extraordinary civil or military emergencies (see
Fig. 10).

While concreting was being completed, excavation
began on a sewer connection designed to drain the
channel in front of the elevator kiosk and to drain
rainwater from around the emergency hatch and the
underground structure beneath the kiosk. The sewer
connection is located perpendicular to the main sewer
under Vinohradskd Street. The mined tunnel was
22.04m long with a cross-section of 4.1m?2. Excavation
proceeded from a shaft 6.25m deep, secured with
frames made of K21 mining reinforcement and Union
steel shoring. The tunnel was mined with a gradient of
1.5% downhill toward the main sewer.

Support was provided by K21 frames, driven Union
shoring, and transverse invert frames made from
rolled U160 profiles. After reaching the main sewer,
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vod z obvodu tnikového poklopu a z podzemniho objektu pod
kioskem. Kanaliza¢ni pfipojka je situovana kolmo k hlavni ka-
nalizacni stoce pod ulici Vinohradskd. RaZena S$tola méla délku
22,04 m s plochou vyrubu 4,1 m2. RaZzba probihala z Sachty hlubo-
ké 6,25 m, zajisténé ramy z dilni vyztuZze K21 a paZinami Union.
Stola byla raZend v tpadnici se sklonem 1,5 % smérem k hlav-
ni kanaliza¢ni stoce. ZajiSténa byla rdmy K21, hnanym paZenim
Union a pfi¢nymi prahy z vadlcovanych profild U160. Po dorazeni
k hlavni stoce doslo k vysazeni napojovaci vlozky do zdéné stoky
a razena Stola byla vystrojena kameninovymi hrdlovymi troubami
DN200, oboustranné glazovanymi. Lomova Sachta byla vystroje-
na Zelezobetonovymi prefabrikity DN1000 a opatiena litinovym
poklopem. Sachta a §tola byly po vystrojeni zaplnény betonem
C16/20.

VYSTROJENI BEZBARIEROVEHO ZPRISTUPNENI

V prubéhu dokoncovacich praci na sekundarnim osténi byla za-
héijena realizace vnitinich vestaveb schodist. Pivodni feSeni mo-
nolitickych schodistovych ramen bylo po posouzeni projektantem
dila zménéno na prefabrikované dilce, které umoznily lepsi koordi-
naci praci se snizenim pracnosti oproti armovéni a bednéni ramen

Tuel

a connecting liner was installed into the masonry sewer, and the
mined tunnel was lined with DN200 stoneware spigot pipes, glazed
on both sides. The breakout shaft was lined with DN1000 reinforced
concrete prefabricated segments and fitted with a cast iron cover.
After the lining was installed, the shaft and tunnel were filled with
C16/20 concrete.

FIT-OUT OF THE BARRIER-FREE ACCESS

During the finishing works on the secondary lining, installation of
the internal staircases began. The original design of the monolithic
staircase flights was changed by the project designer to prefabricated
elements, which allowed better coordination of work and reduced
labor compared to on-site reinforcement and formwork of the
flights. However, the installation of the flights proved complicated,
especially in shaft S2. For this purpose, a special steel structure was
erected above the shaft, which was used to lower the flights into
shaft S2 continuously, taking into account the ongoing concreting
of the staircase landings.

After the installation of the flights in S2 was completed, the steel
structure was dismantled, and concreting of the secondary lining of
the shafts up to the already concreted vault of the transfer corridor

was finished. After installing the individual flights, the

Obr. 11 Zaiistént vinikové cesty s poklopem na iirovni terénu
Fig. 11 Outlet of the emergency exit with hatch at ground level

previously mentioned steel pressure seal logistically
impossible to install and concretize earlier was also
concreted.

Simultaneously with the installation of the staircase
flights, concreting of the internal fit-out of the elevator
shaft in S1 took place. The escape staircase, which
runs around the shaft perimeter, was also constructed
using prefabricated flights and monolithic landings.
Below ground level, in the final phase of concreting,
a single-storey underground technical facility was
concreted, which opens to the surface through the
escape staircase covered by a hydraulically operated
hatch (see Fig. 11).

The underground facility was waterproofed on the
sides and top with sheet waterproofing, protected in
various sectors by brick cladding made of solid bricks
and by a concrete screed at the ceiling level. On top
of the underground structure, the steel kiosk was

na misté. Komplikované se ovSem ukdzalo osazeni
ramen, a to hlavné u $achty S2. Pro tyto ticely byla
nad Sachtou postavena specidlni ocelovéd konstrukcee,
za jejiz pomoci se ramena spoustéla do Sachty S2 a to
prubézné, s ohledem na postupujici betonaz schodis-
tovych podest.

Po dokondeni montiZe ramen v S2 byla ocelova
konstrukce rozebrana a byly dokon¢eny betondze se-
kundarniho osténi Sachet po jiz vybetonované klenby
prestupni chodby. Po osazeni jednotlivych ramen byl
taktéZ obetonovan jiz zminény ocelovy tlakovy uza-
vér, ktery nebylo mozné z pohledu logistiky osadit
a obetonovat dfive.

Soubézné s osazovanim schodisfovych ramen pro-
bihala v Sacht€ S1 betonaZ vnitini vestavby — vyta-
hové Sachty, kterou po jejim obvodu obchazi unikové
schodisté, které bylo taktéz realizovano prefabrikova-
nymi rameny a monolitickymi podestami. Pod trovni
terénu byl v zavérecné fazi betondZi vybetonovan jed-
nopodlazni podzemni objekt s technickym zdzemim,

Obr. 12 Pohled na dokonéeny kiosek vytahi
Fig. 12 View of the completed elevator kiosk
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ktery na povrch usti skrz tnikové schodisté zakryté hydraulicky
pohanénym poklopem (obr. 11). Podzemni objekt byl po bocich
i shora opatien féliovou izolaci, jeZ byla v jednotlivych sektorech
ochranéna pfizdivkou z plnych cihel a v roviné stropu betonovou
mazaninou. Na podzemnim objektu byla provedena kompletace
ocelového kiosku, jakoZto horni stanice uli¢ni Grovné pro dvojici
vytaht. Kiosek je kompletn€ obloZen sklenénymi tabulemi v kom-
binaci s nerezovymi prvky (obr. 12).

Prostor celého bezbariérového zpristupnéni byl poté doplnén zdé-
nymi pfickami, dvefmi, nosnymi konstrukcemi pro pohledové prv-
ky (kamenné, keramické, hlinikové). Soucasné probihala i realizace
kabelovych vybaveni a technologickych prvki.

JelikoZ stanice Jiftho z Podébrad spadd do ochranného systému
metra, mize v piipadé potfeby slouZzit jako kryt civilni obrany.
Z technologického pohledu je nutné, aby byla stanice vybavena tla-
kovymi uzaveéry, aby se v pfipad¢ nutnosti dala oddélit od tratovych
tunell a ostatnich vstupll z povrchu. Po instalaci nového uzavéru
v prestupni chodbé, celkovém dostrojeni technologii a uzavieni
pruchodek tlakovym tésnénim byla odzkousena funkcnost vSech
tlakovych uzavéra ve stanici a jejich dalkové ovladani a cela sta-
nice prosla zkouSkou plynotésnosti. Vysledek byl vyhovujici pro
zahdjeni zkuSebniho provozu dila a potvrdil také vysokou kvalitu
provedenych praci.

ZAVER

Realizace rekonstrukce stanice metra Jifiho z Podébrad byla
vzhledem k mimoradné naro¢nym podminkdm a ambiciéznim ter-
minim velkou zkouskou odbornych schopnosti a organizacnich
kvalit realiza¢niho tymu. Zhotovitel, zastoupeny spole¢nostmi
STRABAG a.s. a AZD Praha s.r.o., se viak této vyzvy dspéiné
zhostil. Byly nejen dodrZeny vSechny stanovené terminy, ale také
splnény naro¢né technické a bezpecnostni pozadavky. Béhem re-
konstrukce stanice byla zajiSténa maximalni bezpecnost a kom-
fort cestujicich, pficemZ provoz trasy metra A nebyl nijak zasadné
omezen ani ohrozen. Navzdory sloZitym podminkdm a striktnim
poZadavkim, jako byly minimalni povolené konvergence razenych
dél, nutnost peclivého fizeni trhacich praci ¢i logistické komplika-
ce spojené s pouzitim specifické techniky, realizacni tym ukazal
vysokou miru flexibility, inovativniho pfistupu a odbornosti. Diky
zkuSenostem a preciznimu planovani dokazal zhotovitel dokoncit
dilo v pozadované kvalit¢ bez negativnich dopadd na okolni za-
stavbu, vcetné vyznamné architektonické pamatky. Zhotovitel si
tak pravem upevnil své renomé jako spolehlivy a vysoce odborny
dodavatel podzemnich staveb a ukazal své kvality i jako novacek
v segmentu rekonstrukci stavajicich stanic metra.

Ing. PETR VELICKA, petr.velicka@strabag.com,
Ing. JAN PANUSKA, jan.panuska@strabag.com,
STRABAG a.s.
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assembled as the upper street-level station for the pair of elevators.
The kiosk is completely clad with glass panels combined with
stainless steel elements (see Fig. 12).

The entire barrier-free access area was then complemented with
brick partitions, doors, and supporting structures for cladding
elements (stone, ceramic, aluminum). At the same time, the
installation of cable equipment and technological components was
underway.

Since Jifitho z Podébrad station is part of the metro’s protective
system, it can serve as a civil defense shelter if necessary. From
a technological standpoint, it is essential that the station is equipped
with pressure seals so that it can be isolated from the track tunnels
and other surface entrances in case of emergency.

After installing the new seal in the transfer corridor, completing
the installation of all technologies, and sealing the cable ducts with
pressure-tight seals, the functionality of all pressure seals in the
station and their remote control were tested. The entire station then
underwent a gas-tightness test. The results were satisfactory for the
commencement of trial operation of the project and also confirmed
the high quality of the executed work.

CONCLUSION

The reconstruction of the Jifiho z Podébrad metro station was
a major test of the professional skills and organizational quality of
the construction team due to extraordinarily demanding conditions
and ambitious deadlines. However, the contractor, represented by
STRABAG a.s. and AZD Praha s.r.0., successfully met this challenge.
Not only were all deadlines met, but the demanding technical and
safety requirements were also fulfilled.

During the station reconstruction, maximum safety and comfort
for passengers were ensured, while the operation of Metro Line A
was not significantly restricted or endangered. Despite the complex
conditions and strict requirements, such as the minimal allowed
convergence of the mined structures, the need for careful management
of blasting works, and logistical complications associated with using
specialized equipment, the construction team demonstrated a high
degree of flexibility, innovative approach, and expertise.

Thanks to experience and precise planning, the contractor was
able to complete the work at the required quality without negative
impacts on the surrounding buildings, including an important
architectural monument. The contractor has thereby rightfully
strengthened its reputation as a reliable and highly professional
supplier of underground structures and demonstrated its capabilities
even as a newcomer in the segment of reconstructing existing metro
stations.

Ing. PETR VELICKA, petr.velicka@strabag.com,
Ing. JAN PANUSKA, jan.panuska@strabag.com,
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