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METRO D — POKRACUJICI VYSTAVBA STANICE OLBRACHTOVA
METRO D — CONTINUING CONSTRUCTION OF THE OLBRACHTOVA
STATION

VACLAV DOHNALEK, ROMAN LUTISAN, STEPAN RUZICKA

ABSTRAKT

Cldnek se zabyvd postupem vystavby nové linky metra D na prvnim tiseku mezi stanicemi Pankrdc a Olbrachtova konkrétné stanict
Olbrachtova a 3D technologiemi pouZivanymi na stavbé. Po tivodnim predstaveni rozsahu vystavby stanice ze dvou hlavnich stavenist se
Cldnek vénuje jednotlivym cdstem stanice Olbrachtova. Provddeéni raZeb je prezentovdno z pohledu vyznamu zvoleného postupu vystavby.
Text ddle popisuje clenéni jednotlivych podzemnich cdsti stanice s definovdnim rozhrani doddvek mezi jednotlivymi partnery ve sdruZeni.
Stanice Olbrachtova byla a je raZena v ndrocnych geotechnickych podminkdch a v prostorovém omezeni obytnymi domy v ulici Na StrZi.
Popsdna je vystavba sekunddrniho osténi a raZby velkych profilii stanicnich tuneli, navazujicich na drive prezentovanou raZbu propojky
sever, a razba technologického tunelu. S ndrocnymi podminkami praci v obytné zdstavbé se také potykd pokracujici vystavba jizniho
a severniho vestibulu s navazujicimi raZbami eskaldtorovych tunelit a realizact jejich sekunddrniho osténi.

ABSTRACT

The article is concerned with advancements in the construction of the new metro D line on the first section between the Pankrdc and
Olbrachtova stations, in particular the Olbrachtova station and the 3D technologies employed on the construction site. After an opening
introduction to the extent of construction of the station from two main construction sites the article is dedicated to individual parts of
the Olbrachtova station. The execution of excavations is presented from the point of view of the importance of the selected construction
procedure. The text then describes the structuring of individual underground station sections with defined boundaries of supplying between
individual partners within the consortium. The Olbrachtova station was and is being excavated in challenging geotechnical conditions
and in a spatial constraint by residential houses on Na StrZi Street. Described are the construction of secondary lining and the excavations
of large profiles of the station tunnels, connecting to the earlier presented excavation of the northern cross passage and the excavation
of a technological tunnel. Also, the continuing construction of the southern and northern vestibules with the following excavations of

escalator tunnels and the realization of their secondary lining face challenging conditions of work in a residential development.

uvoD

V dubnu roku 2022 prevzalo sdruzeni spolecnosti, po vitézstvi ve
vefejné soutézi, od investora stavenisté pro vystavbu prvniho tseku
nové linky metra D mezi stanicemi Pankrac a Olbrachtova. Témi-
to spoleCnostmi jsou Subterra a.s., Hochtief CZ a.s., Strabag a.s.,
Hochtief Infrastructure GmbH, organizacni slozka a Ed. Ziiblin
Aktiengesellschaft. Skupina Strabag provadi objekty na SOD 13 —
stanice Olbrachtova [1].

Stanice je umisténa v Praze 4 pod ulici Na Strzi, v tseku mezi
kfizovatkami s ulicemi Jeremenkova, Olbrachtova, Zeleny pruh
a Antala Staska. RaZena verejna Cést stanice je tvorena dvéma
samostatnymi stani¢nimi tunely, které jsou propojené na koncich

a uprostfed nastupisté pricnymi tunelovymi propojkami. Technolo-
gicka Cast stanice je pak umisténa mimo ¢ést vefejnou, v samostat-
ném tunelu vloZeném mezi stani¢ni tunely a zdroveni pod severni
eskalatorovy tunel smérem k Pankraci. Piistup do stanice je mozZny
pfes dva vestibuly. Severni se nachdzi v blizkosti kfiZovatky ulic
Olbrachtova a Na Strzi v budoucim parku, jizni pfimo pod ulici Na
Strzi u kfizovatky s ulici Antala Staska. Oba vestibuly jsou s pod-
zemni Casti stanice propojeny eskaldtorovymi tunely. VSechny vyse
zminéné Casti jsou dobre patrné z 3D modelu stanice na obr. 1.
Tento text navazuje svym obsahem na pfedchozi ¢lanky v ¢asopi-
su TUNEL 3/2024 [2] a v ¢asopisu SILNICE ZELEZNICE 3/2024

[3], jez se vénovaly celému prvnimu useku Metra D.

RAZBY A PRIMARNI OSTENI STANICE
Razby levého a pravého stani¢niho tunelu byly realizovény v jiz-
nim sméru (smér Kr¢) od hlavni Sachty pro vystavbu stanice. Ta se

INTRODUCTION

In April of 2022 after a victory in a public tender, the consortium
of companies took over the construction site for the construction of
the first section of the new metro D line between stations Pankrac
and Olbrachtova. These companies are Subterra a.s., Hochtief
CZ a.s., Strabag a.s., Hochtief Infrastructure GmbH, organizational
body, and Ed. Ziiblin Aktiengesellschaft. The Strabag Group carries
out structures on SOD 13 — Olbrachtova station [1].

The station is located in Prague 4 beneath Na Strzi Street,
in a section between intersections with streets Jeremenkova,
Olbrachtova, Zeleny pruh, and Antala StaSka. The excavated public
part of the station is made up of two standalone station tunnels that
are connected at the ends and in the middle of the platform by
transverse tunnel cross passages. The technological section of the
station is then located outside of the public part in a standalone
tunnel inserted between the station tunnels and also beneath the
northern escalator tunnel in the direction of Pankrac. Access to
the station is made possible through two vestibules. The northern
one is located near an intersection of streets Olbrachtova and Na
StrZi in a future park, and the southern one is directly underneath
Na Strzi Street at the intersection with Antala Staska Street. Both
vestibules are connected to the underground section of the station
with escalator tunnels. All the above-mentioned parts are evident
from a 3D model of the station in Fig. 1.

The content of this text follows up on previous articles in the
TUNEL journal 3/2024 [2], and in the SILNICE ZELEZNICE
journal 3/2024 [3] that were dedicated to the entire first section
of metro D.
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Obr. 1 Stanice Olbrachtova — 3D model
Fig. 1 Olbrachtova station — 3D model

Obr. 2 Celba kaloty stanicniho tunelu v bohdaleckych bridlicich (ordovik)
Fig. 2 Heading excavation of the station tunnel in Bohdalec slates (Ordovi-
cian)

nachézi na severnim zafizeni stavenist€ ozna¢eném OL2. Prace pro-
bihaly v bohdaleckych bridlicich mirné porusenych, cozZ umoznilo
provadét razbu bez vertikdlniho ¢lenéni kaloty (obr. 2). Oba stani¢ni
tunely byly raZeny ve velkém profilu s plochou vyrubu 88 m?. Ukon-
Ceny jsou zesilenymi celbami tloustky 600 mm (tfi vrstvy KARI siti
a stfikany beton), které tvoii rozhrani mezi SOD 13 a SOD 14, ktery
je soucésti nésledujici etapy 1.D1b vystavby trasy metra D.

Soucasné s razbou stani¢nich tuneli probihala i razba pfi¢nych
tunelovych propojek sted a jih s délkou razby 19 m. Vyrub propo-
jek byl €lenény na kalotu a dno s celkovou plochou vyrubu 73 m?
Z propojky jih byla nasledné vyrazena vodorovna ¢ast jizniho eska-
latorového tunelu.

Z divodu pozadovanych nizkych limiti deformaci objekti povr-
chové zastavby (napf. nerovnomérné sedani budov 1:1111), které
vychdzely z expertnich posudka dotéenych objektil, byly v pribéhu

zdroj spolecnost Metroprojekt source company Metroprojekt

EXCAVATIONS AND PRIMARY LINING OF THE STATION

Excavations of the left and right station tunnels were realized
in the southern direction (direction Kr¢) from the main shaft for
the construction of the station. That is located at the northern
construction site facility marked as OL2. Works took place in
slightly failed Bohdalec slates, which allowed an excavation without
a vertically sequenced heading (Fig. 2). Both station tunnels were
excavated as a large profile with an area of the excavation of 88m?>.
They are terminated with 600mm thick reinforced faces (three
layers of KARI mesh sheets and shotcrete) which form a boundary
between SOD 13 and SOD 14, which is part of the following I.D1b
construction stage of the Metro line D.

Simultaneously with the excavation of station tunnels also the
excavation of transverse tunnel cross passages centre and south
with an excavation length of 19m took place. The excavation of
the cross passages was sequenced into a heading and an invert with
a total area of the excavation of 73m2 From the southern cross
passage, a horizontal section of the southern escalator tunnel was
subsequently excavated.

Due to the required low limits of deformation of buildings in the
surface development (for example an uneven settlement of buildings
1:1111), which came out from expert assessments of the affected
buildings, over the course of excavations compensation grouting
was carried out (Fig. 3) in the rock below buildings in the surface
development. The length of the designed grouting bores did not
enable the use of standard grouting compounds. It was necessary
to use an organo-mineral resin with a maximally elongated reaction
time. Grouting was managed on the basis of developing surface
deformations of the terrain measured in levelling profiles and
deformations of buildings in the surface development measured by
inclinometers. Measuring with inclinometers took place virtually
uninterrupted with online data transfer. The result was the levelling
of the settlement of the surface including buildings with the usage
of a precise amount of the grouting compound.




Obr. 3 Realizace kompenzacnich injektdzi
Fig. 3 Realization of compensation grouting

razeb provadény kompenzacni injektaZe (obr.3) v hornin€ pod
objekty povrchové zastavby. Délka navrZenych injektdZnich vrta
neumoziovala pouZziti standartnich injektaZnich smési. Bylo nutné
pouZiti organicko-mineralni pryskyfice s maximalné prodlouZenym
reakénim Casem. Injektovani bylo fizeno na zéklad¢ vyvoje defor-
maci povrchu terénu méfenych v nivelacnich profilech a deformaci
objektt povrchové zéstavby mérenych naklonoméry. Méfeni naklo-
noméry probihalo takika nepfetrzit€ s online pfenosem informaci.
Vysledkem bylo vyrovnani sedani povrchu véetné objektil s pouZi-
tim pfesného mnoZstvi injektazni smési.

Posledni ¢asti stanice Olbrachtova (stav duben 2025), ve které
neni dokoncena razba, je technologicky tunel (TGT). Ten je situo-
van mezi stani¢nimi tunely pod severnim eskalatorovym tunelem.
Jako prvni byla vyraZzena propojka sever TGT, ve zvétSeném pro-
filu, ktery umoZznil samotnou razbu TGT. Propojka sever rozdéluje
TGT na maly profil délky 31 m (smér Pankréac), nabéh do velkého
profilu délky 5 m a velky profil délky 48 m (smér Kr¢). Samotna
razba TGT byla zahdjena v lednu 2025, po dokonceni sekundarniho
osténi obou boc¢nich stani¢nich tunelii v technologické ¢asti stanice.
Prvni fazi praci je vyraZeni kaloty v celé délce TGT. Razba kaloty
probiha s vertikdlnim délenim vyrubu (obr. 4) na dva dil¢i profily,
nejdiive je vyraZena kalota 1 se souasnym uzavirdnim protiklenby
kaloty 1. Nasledné s odstupem Ctyf zabért je vyraZena kalota 2 se
soucasnym uzaviranim protiklenby kaloty 2. Tvar a ¢lenéni kaloty
je stejny v malém i velkém profilu a celkova plocha vyrubu ¢ini
55 m2. Primérni osténi je tvofeno stifkanym betonem s pomocnymi
prihradovymi nosniky, vyztuznymi sit€émi a radidlnimi a celbovymi
samozavrtnymi svorniky. Déle je pouZzita pfedhdnéna vyztuz ze sa-
mozavrtnych ocelovych ty¢i. Pro zlepSeni parametrti horninového
prostiedi je pak pouzita chemickd injektdZ z organicko-mineralni
pryskyfice. V soucasné dobé (duben 2025) probiha razba kaloty
stfidavé v malém a velkém profilu tak, Ze otevirani vyrubu zacne az
po zajisténi predchdzejiciho zdbéru prvni vrstvou stiikaného betonu
S vyztuznymi sitémi.

Po dokonceni razby kaloty TGT bude nasledovat razba kratké
spojovaci Sachty TGT a severniho eskalatorového tunelu. Posledni
fazi bude razba opéii a dna.
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The last part of the Olbrachtova station (status quo April 2025)
in which excavation has not been completed is a technological
tunnel (TGT). It is situated between station tunnels beneath the
northern escalator tunnel. First, the northern TGT cross passage
was excavated in an enlarged profile which facilitated the TGT
excavation itself. The northern cross passage divides the TGT into
a smaller profile with a length of 31m (direction Pankrac), a ramp-
up to a larger profile of S5m in length, and a large profile of 48m in
length (direction Kr¢). The excavation of the TGT itself was initiated
in January 2025 after the completion of the secondary lining of both
the lateral station tunnels in the technological section of the station.
The first phase of work is the excavation of the heading in the entire
length of the TGT. Excavation of the heading is carried out with
vertical face sequencing (Fig. 4) into two sequential profiles, first
heading 1 is excavated with a simultaneous closure of the invert of
heading 1. Then with a distance of four pulls heading 2 is excavated
with a simultaneous closure of the invert of heading 2. The shape
and sequencing of the heading are the same in the small and large
profiles and the total area of the face amounts to 55m?. The primary
lining is made up of shotcrete with supplementary lattice girders,
reinforcing meshes, and radial and face self-drilling rock bolts.
Next pre-excavation reinforcement consisting of self-drilling steel
bars is used. For the improvement of rock environment parameters
chemical grouting from organo-mineral resin is then used. At this
point in time (April 2025) excavation of the heading is ongoing
alternating between the small and large profiles so that the opening
of the excavation begins not until the previous pull is secured by the
first layer of shotcrete and reinforcing mesh.

After completion of the excavation of the TGT heading, the
excavation of a short connecting shaft between the TGT and the
northern escalator tunnel will follow. The last phase will be the
excavation of the bench and invert.

SECONDARY LINING OF THE STATION

Works on excavations of the station tunnels and cross passages of
the station were completed in September 2024. Then, preparatory
works for waterproofing were carried out, consisting of reprofiling
of the tunnels, fastening drainage, its encasement concreting with
porous concrete, and the concreting of gradient concretes.

The final lining is provided with enclosed waterproofing layers
against the effects of pressurized groundwater which also fulfil the
function of passive secondary protection against stray currents.
Waterproofing is made of 3mm thick softened PVC film with
asignal layer and it is mounted onto a protective geotextile (800g/m?)
fastened to a reprofilled surface of the primary lining. In the
station tunnels the waterproofing film in the floor is protected

i) e
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Obr. 4 Dilci ¢lenéni profilu kaloty TGT
Fig. 4 Sequencing of the profile of the TGT heading
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Obr. 5 Hydroizolace a armatura stani¢niho tunelu
Fig. 5 Waterproofing and reinforcement of the station tunnel

SEKUNDARNI OSTENI STANICE

Prace na razbach stani¢nich tunelt a propojek stanice byly
ukoncCeny v zafi 2024. Nasledné se provedly pfipravné prace pro
hydroizolaci, spocivajici v reprofilaci tunelll, osazeni drenaze, jeji
obetonovani mezerovitym betonem a betonaz spadovych betont.

Definitivni osténi je opatfeno proti pasobeni tlakové podzemni
vody uzavienym hydroizolanim souvrstvim, které zaroveni plni
funkci pasivni sekundarni ochrany proti bludnym proudim. Hyd-
roizolace je z mékcené PVC félie tloustky 3 mm se signalni vrst-
vou a je osazena na ochranou geotextilii (800 g/m?) piipevnénou
na reprofilovany povrch primarniho osténi. Ve stani¢nich tunelech
je ve dné tunelu hydroizolacni félie ochranéna betonovou mazani-
nou tloustky 100 mm, zatimco v propojkéch je ochranéna geotextilii
(2 000 g/m?). Do vsech pracovnich a dilata¢nich spar jsou vloZeny
vnéjsi tésnici sparové pasy s pojistnym systémem z injektaznich ha-
dicek, které jsou svedeny do krabic na lici definitivniho osténi.

Levy a pravy stani¢ni tunel maji jednotny pificny fez sekundarni-
ho osténi a pomoci kratkych krcki jsou napojeny na propojky stani-
ce stfed a jih. Sekundérni osténi obou stani¢nich tuneld je rozdéleno
do tii dilatacnich celkd v délce cca 22-33 m, které jsou od sebe
oddéleny dilata¢nimi sparami. Samostatnou dilataci tvori propojka
sever, stfed a jih. Soucasti dilatace propojky jih je i kr¢ek do jiz-
niho eskaldtorového tunelu. BetonaZ osténi je ve vSech konstruk¢-
nich ¢astech tunelu vodorovnymi pracovnimi sparami rozdélena na
betonaz rovného dna, Sikmého dna a klenby. Armovani a betonaz
dna probihaji v sekcich, které jsou totozné s dilatacnimi celky. Po-
dobné jsou rozdéleny i klenby na typické sekce zdkladni délky 6 m,
atypické sekce délky 12 m a (mezilehlé) kratké sekce s rozdilnou
délkou. Diivodem atypickych sekci je dodrZzeni maximalni délky di-
latacnich celkl a dodrZeni poloh dilatacnich spar. Zaklad vyztuzné
kostry definitivniho osténi tvoii piihradové ramy, které jsou osazeny
ve vzdalenostech 2,3 m (obr. 5).

Velkou vyzvou pfi navrhu bedniciho vozu klenby stani¢nich tune-
14 byly atypické sekce v misté tunelovych propojek s délkou 12 m
a velmi kratké sekce s délkou v rozmezi 2 aZ 5 m. Dalsi vyzvou bylo
minimum prostoru pro montdz bedniciho vozu. Jedinym vyhovuji-
cim mistem se stal prostor Sachty pro vystavbu stanice, ktery vsak
neumoziioval montaZ vozu délky 12 m. ReSeni spocivalo v dodéni
,,soupravy* dvou bednicich vozi, s délkou 6 m (obr. 6). Kazdy viz
ma samostatny hydraulicky systémem a rozvod betonu. Konstruk-
ce bednicich vozi musela umoznit propojeni v jeden pro spolecné

TuNel

with a concrete grout 100mm in thickness,
whilst in the cross passages it is protected by
a geotextile (2000g/m?). Outer joint waterstops
with a safety system from grouting tubes that
are routed into boxes on the front of the final
lining have been inserted into all the dilatation
and construction joints.

The left and right station tunnels have
a unified cross-section of the secondary lining
and thanks to short collets they are connected
to the centre and south station cross passages.
The secondary lining of both the station
tunnels is divided into three dilatation sections
ca. 22-33m in length which are separated from
each other by dilatation joints. A standalone
dilatation is formed by cross passages north,
centre, and south. A component of the dila-
tation of the southern cross passage is also
a collet into the southern escalator tunnel. The
concreting of the lining is in all the construction
sections of the tunnel separated by horizontal construction joints
into the concreting of the horizontal floor, oblique floor, and the
vault. Reinforcing and concreting of the floor is carried out in
sections that are identical to the dilatation sections. Similarly, the
vaults are divided into typical sections with a default length of 6m,
atypical sections 12m long, and (intermediate) short sections with
differing lengths. The reasons for atypical sections are to abide
by the maximal length of dilatation sections and to maintain the
locations of the dilatation joints. The basis of the reinforcing frame
of the final lining is formed by lattice girders that are mounted with
a spacing of 2.3m (Fig. 5).

A large challenge during the design of the tunnel form traveller
for the vault of the station tunnel were the atypical sections in the
area of the tunnel cross passages with a length of 12m and a really
short section with a length in the range from 2 up to Sm. Another

Obr. 6 MontdZ bedniciho vozu v prostoru propojky sever pod Sachtou pro vy-
stavbu stanice

Fig. 6 Assembly of the form traveller in the area of the northern cross passage
beneath a shaft for the construction of the station




Obr. 7 Sekunddrni osténi stanic¢niho tunelu
Fig. 7 Secondary lining of the station tunnel

pouziti. Timto zpisobem byly vozy spojeny v misté propojek a na-
sledné rozpojeny, vzdy dle potieby s vicecetnym opakovanim.

Nemalou vyzvou bylo i feSeni dopravy betonové smési. Sekun-
dérni osténi je zhotoveno z betonu C30/37 (obr. 7). Z prostorovych
divodl nebylo moZné realizovat kolovou dopravu betonu, a tak
byla pouZita soustava ¢erpadel betonu. Prvni ¢erpadlo je umistnéné
v hale nad Sachtou v urovni povrchu a dalsi se nachdzi v podzemi
a dopravuje betonovou smés do bednéni. Z dtivodu soubéhu praci
na sekundarnim osténi a na razbach TGT musely byt doplnény i dal-
8 sekundérni rozvody pro betonovou smés.

HLOUBENI A VYSTAVBA VESTIBULU JIH

Béhem vystavby raZzené Césti stanice ze severniho zafizeni stave-
nist€¢ OL2 probihaly i prace v oblasti vestibulu jih. Tento vestibul
je podzemni objekt, ktery bude ukryty pod vozovkou s vystupy na
povrch bocnimi schodisti, vytahem a eskalatorem. Prace na vesti-
bulu jsou vlivem blizkosti obytné zastavby doprovizeny nutnymi
protihlukovymi opatfenimi. Skladaji se zejména z protihlukovych
stén, bariér, ale samoziejme jsou zapotiebi i organizacni opatient,
méfeni ¢i napt. poskytnuti nahradniho ubytovani.

Jizni vestibul je hlouben v misté ulice Na Strzi mezi kiiZzenim
s ulicemi Matéchova a Antala Staska. Jama vestibulu je v misté pa-
vodni vozovKky a chodnikd, proto bylo nejprve nutné provést pre-
loZky inZenyrskych siti. Tyto prace se rozbehly se zacatkem stavby
v dubnu 2022. Hlavni ¢ast prelozek, nutnd pro zahajeni praci na
vestibulu jih, byla dokoncena pfiblizné po roce a dvou meésicich
v Cervnu roku 2023. Celkové se jedna o témét 30 objekta pielo-
Zek realizovanych v pfiblizné 80 etapach. Jejich iplné dokonceni
v definitivnim stavu je planovano spole¢né s obnovenim provozu na
poloviné ulice Na Strzi na konci roku 2025.

Prace na jiznim vestibulu zacaly vrtanim Zelezobetonovych pilot
a osazenim ocelovych zépor v poloviné roku 2023. Jdma pro vesti-
bul zabira kompletni §ifi jizdnich pruht ulice Na Strzi, kterd musela
byt tedy zcela uzaviena. Po dokonceni vrtani v zafi roku 2023 byly
zahdjeny zemni prace na vestibulu, které trvaly do Cervna 2024.
Vyse uvedené prace byly podrobnéji popsany v diivéjsich clancich
publikovanych v tomto Casopise.
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challenge was minimal space for the assembly of
the form traveller. One suitable location became the
area for the shaft for the construction of the station,
which however did not allow assembly of the 12m
long traveller. The solution consisted of the delivery
of a ,,set” of two form travellers with a length of 6m
(Fig. 6). Each traveller has an independent hydraulic
system and concrete distribution system. The structure
of the form travellers had to allow coupling into one
for joint usage. This way the travellers were coupled
in the area of the cross passages and afterward
decoupled, always due to the need for multiple
reuses.

A considerable challenge even was the solution
of transport of the concrete mixture. The secondary
lining is made of C30/37 concrete (Fig. 7). For spatial
reasons it was not possible to realise wheeled concrete
transport, therefore an array of concrete pumps was
used. The first pump is placed in the hall above the
shaft at the surface level and the next one is located
underground and transports the concrete mixture into
the formwork. Due to the conjunction of works on
the secondary lining and excavation of the TGT even
secondary concrete mixture distribution systems had
to be added.

EXCAVATION AND CONSTRUCTION OF THE SOUTHERN
VESTIBULE

During construction of the excavated part of the station from the
northern construction site facility OL2 works were ongoing even in
the area of the southern vestibule. This vestibule is an underground
building that will be hidden beneath a road with exits onto the
surface with lateral staircases, an elevator, and an escalator. Works
on the vestibule are accompanied by necessary acoustic measures
due to the proximity of a housing development. They mainly consist
of acoustic walls and barriers, but still naturally organisational
measures, gauging, or for example providing alternative housing
are needed.

The southern vestibule is excavated in the place of Na StrZi Street
between the crossing with Streets Matéchova and Antala Staska. The
pit of the vestibule is in the spot of the original road and pavements
therefore it was first needed to carry out relocations of utility
networks. These works got underway with the commencement
of construction in April of 2022. The main part of the relocations
necessary for the start of works on the southern vestibule was
completed after roughly a year and two months in June of the year
2023. In total that concerns almost 30 relocation structures realised
in approximately 80 stages. Their full completion in a definitive
state is planned together with the restoration of operations on half
of Na Strzi Street at the end of the year 2025.

Works on the southern vestibule began with the drilling of
reinforced concrete piles and the installation of steel bracing
halfway through the year 2023. The pit for the vestibule takes up the
entire width of traffic lanes of Na Strzi Street which therefore had to
be entirely closed. After completion of the drilling in September of
the year 2023 earth-moving operations on the vestibule commenced
which took until June 2024. The above-mentioned works were more
precisely described in earlier articles published in this journal.

Realisation of base andinfill concretes followed and simultaneously
the excavation of the southern escalator tunnel commenced (see the
separate chapter). Base layers in the floor from C16/20 concrete,
reinforced at the surface with a 200x200/6x6 mesh serve mainly
as protection of the foundation base, which is necessary in a series



34. rocnik - €. 3/2025 TuoHel

Naésledovala realizace podkladnich a vypliovych betond a zéro- of strata of severely aquiferous Bohdalec slates. A part of the floor
veil byla zahdjena razba jizniho eskalatorového tunelu (viz samostat- | of the pit is even a system of dewatering drainage of the foundation
na kapitola). Podkladni vrstvy ve dné€ z betonu C16/20, vyztuZené | base with stainless steel pumping reservoirs. Water in the system is
pii povrchu siti 200x200/6x6, slouZi zejména jako ochrana zaklado- | drained in such a way that it does not accumulate underneath the
vych spar, coZ je v souvrstvi siln€ zvodnélych bohdaleckych biidlic | waterproofing layers before concreting the permanent reinforced
nezbytné. Soucasti dna jamy je i systém drenazniho odvodnéni za- concrete structures.
kladové spary s nerezovymi Cerpacimi jimkami. Voda je systémem Directly by the vertical walls sewerage is placed between the
odvadéna tak, aby se nehromadila pod izola¢nim souvrstvim pfed | siructure of the vestibule and the lagging. So that it would be
betondZi trvalych Zelezobetonovych konstrukei. possible to carry out waterproofing here it is partially encased in

Pfimo u svislych stén je v jamé mezi konstrukef vestibulu a pa- ' ©12/15 infill concrete. The surface of the base and infill concretes

Zenim uloZena kanalizace. Aby zde bylo mozné provést izolace, je
Castecné obetonovédna vypliovym betonem C12/15. Povrch pod-
kladnich a vypliiovych betont tak slouZi jako podklad pro uloZeni
izolace. Tomu odpovida i uprava povrchu roht a hran. V Celni se-
verni sténé jamy je misto vyplilového betonu provedena ztuzujici
Zelezobetonova sténa, kterd je zaroven portdlovou sténou pro razbu
jizniho eskalatorového tunelu. Do této stény je zavazan i dvojity
mikropilotovy destnik.

Hydroizolace je provedena z me¢kcené PVC folie tloustky 2 mm
s dvojitymi svary, zkouSenymi pfetlakem, a s jednoduchymi sva-
ry zkouSenymi jehlovou zkouSkou. Hydroizolace je z vnéjsi strany
ochranéna netkanou geotextilii 800 g/m?, na vodorovnych povrsich
se naizolaci aplikuje ochrannd mazanina. Soucasti izolace proti vodé
je 1 pojistny injektdzni systém sloZeny z kombinace transportnich
a injektaznich hadic, které jsou ukonceny v nerezovych krabicich.
Pojistny systém je délen na jednotlivé sektory pomoci sparovych
a dilatacni past izolace s Zebrovanim.

Nosné konstrukce vestibulu je monoliticka Zelezobetonova a déli
se na dva dilatatni celky s mezilehlou dilata¢ni sparou. Konstrukci sections with an intermediate dilatation joint. The structure is formed

therefore serves as a foundation for the laying of waterproofing.
Even the treatment of surfaces of corners and edges corresponds to
that. In the northern frontal wall of the pit instead of infill concrete
a stiffening reinforced concrete wall is executed which is also the
portal wall for the excavation of the southern escalator tunnel. Into
this wall, even a dual micropile umbrella canopy has been tied.
Waterproofing is made of softened PVC films 2mm in thickness
with double-seam welds, tested with overpressure, and with
single-seams verified by a needle test. Waterproofing is protected
on the outer side by 800g/m? non-woven geotextile, on horizontal
surfaces protective grout is applied onto the waterproofing. A part
of the waterproofing is a safety grouting system consisting of
a combination of transport and grouting tubes that are terminated in
stainless steel boxes. The safety system is separated into individual
sectors thanks to joint and dilatation bands of ribbed waterproofing.
The load-bearing structure of the vestibule is a monolithic
reinforced concrete structure and it is divided into two dilatation

tvoii soustava zdkladovych a stropnich desek, obvodovych a vniti- | by a system of foundation and floor slabs, perimeter and interior
nich st&n a pilif (obr. 8). Pracovni spary jsou navrzeny ve spodnim walls, and pillars (Fig. 8). Construction joints are designed in the
a hornim lici desek. Konstrukce jsou navrzeny pievazné z beto- bottom and top faces of the slab. The structures are designed mainly

nu C25/30-XC3-Cl 0,4-Dmax 22-S3, konstrukce stropni desky from C25/30-XC3-Cl1 0.4-Dmax 22-S3 concrete, the structure of the
a konstrukce vystavené pfimo povétrnostnim vlivim pak z betonu floor slab, and the structures subject directly to weather effects from
C30/37-XF4-Cl 0,4-S3. Pro betonafskou vyztuz je pouzita ocel | C30/37-XF4-Cl0.4-S3 concrete. For rebars B500B steel is used, for
B500B, konstr. ocel S235. Prvni dilata¢ni dil je jednopodlaZni pod- structural steel S235. The first dilatation section is a single-storey
zemni objekt s vystupy na terén (vytah, eskaldtorovy vystup a pevnd | underground building with exits to the surface (lift, escalator exit,
schodiste). Nosné konstrukce a izolace tohoto dilu byly dokonceny | and fixed staircases). Load-bearing structures and waterproofing of

v dubnu 2025. this section were finished in April 2025.
Druhy dilata¢ni dil je vicepodlazni podzemni objekt bez vystupli The second dilatation section is a multi-storey underground
na terén. Jeho soucasti je zejména vystup z verejného eskaldtoru, building without exits to the surface. Its components are above all

an exit from the public escalator,
utility facilities of the vestibule with
an engine room for the escalator,
a service lift, and a staircase. From
this part of the vestibule at an angle
of 30° at a downgrade heading an
escalator tunnel was excavated. In
the period of excavations of the
southern escalator tunnel from
May until December 2024, only
facilities for the construction site
were here. Now the final lining of
the escalator tunnel and also parallel
the base and infill concretes of the
vestibule with waterproofing layers
are being realised from here. In
the upcoming periods of time, the
permanent structures of the vestibule
and escalator will be realised
contemporaneously. The goal until
the end of the year 2025 is to carry

AR

Obr. 8 Pohled z dronu do jamy jiZniho vestibulu s protihlukovymi sténami pri betondZi stropni desky vestibulu
Fig. 8 Drone view into the pit of the southern vestibule with acoustic walls during concreting of the floor slab of
the vestibule out backfills, structural layers of
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technologické zazemi vestibulu se strojovnou eskalatoru, sluzeb-
nim vytahem a schodistém. Z této Casti vestibulu se pod thlem 30°
dipadné razil eskalatorovy tunel. V obdobi razby jizniho eskalato-
rového tunelu od kvétna do prosince 2024 zde bylo pouze zdzemi
pro razbu. Nyni se odtud realizuje definitivni osténi eskalatorového
tunelu a paralelné se realizuji i podkladni a vypliiové betony ves-
tibulu s hydroizolacnim souvrstvim. V nasledujicich obdobich se
budou trvalé konstrukce vestibulu a eskalatoru jiz provadét soucas-
né. Cilem je do konce roku 2025 provést zasypy, konstrukcni vrstvy
vozovek a chodnikl nad vestibulem a ¢astecné tak zprovoznit ulici
Na Strzi, ktera je z pohledu mistni dopravy péatefni komunikaci.

RAZBY A PRIMARNI OSTENI JIZNiHO ESKALATOROVEHO
TUNELU

Tento tunel tvoii spojeni a budouci cestu pro dopravu osob mezi
vestibulem jih a propojkou jih stanice Olbrachtova. Smérové je jiz-
ni eskalatorovy tunel tvoren piimym usekem délky 40,1 m, ktery
je nésledné zalomeny a pokracuje pfimym tsekem délky 14,9 m.
Vyskové tunel nejprve klesd pod dhlem 30° v délce 37,2 m, a poté
pokracuje vodorovné v délce 17,8 m. To znamend, Ze se smérové
a vySkové zalomeni tunelu nenachazi ve stejném bodé.

Prace na eskalatorovém tunelu byly zahdjeny v kvétnu 2024. Po-
uzita byla Nova rakouska tunelovaci metoda (NRTM), hornina byla
rozpojovana strojné s velkym dlrazem na kotveni celby. Celkova
plocha vyrubu ¢inila 81 m?, s horizontdlnim ¢lenénim na kalotu,
opéfi a dno. V pribéhu razby bylo provadéno zlepSovani parame-
trG horninového prostiedi pomoci tlakovych chemickych injektazi
a observacnim pristupem bylo jejich mnoZstvi operativné upravova-
no. Ve spodni ¢asti Sikmého tunelu byly injektaZe uplné vypustény.
Rubanina byla nakladdna do nadob, které byly vytahovany na po-
vrch jiZ vyraZzenym tunelem pomoci vratku a jefabu umisténého nad
jamou. Razba probihala v profilu kaloty s docasnou protiklenbou a s
naslednym uzaviranim opé€fi a dna ve vzdéalenosti osmi zabérii mezi
Celbami kaloty, opéfi a dna.

Vodorovna ¢ast tunelu byla realizovdna z propojky jih. Razba
horizontalniho tunelu délky 7,6 m byla zahdjena malym profilem,
ktery byl dodatedn& rozsifen do kone&né plochy 78 m?. VyraZeni
kaloty v celé jeji Sifce bylo mozné az po vybudovani ndjezdu. Ka-
lota tunelu byla doplnéna docasnou protiklenbou a silné vyztuZe-
nou docasnou ¢elbou. Po proraZce jizniho eskaldtorového tunelu ze
Sikmé casti probéhla dorazba a zajiSténi opéfi a dna. Horizontélni
c¢ast eskalatorového tunelu ma délku 10,2 m a celkovou plochu vy-
rubu 90,0 m?. Razba eskalatorového tunelu byla ukonéena v prosin-
ci 2024, a to vcetné pripravnych praci pro pokladku hydroizolaci
(reprofilace povrchil, osazeni drendze a jeji obetonovani drendZnim
betonem).

SEKUNDARNI OSTENI JIZNIHO ESKALATOROVEHO
TUNELU

Prace na sekundarnim osténi byly zahdjeny v lednu 2025. Jako
prvni musela byt ziizena montdZni ploSina s vodici kolejovou dri-
hou, ze které byla realizovana hydroizolace opéfi a dna. Hydroizo-
lacni souvrstvi se sklddd z ochranné vrstvy geotextilie upevnéné na
upraveny povrch primérniho osténi, hydroizolacni félie se signalni
vrstvou z mékcéeného PVC tloustky 3 mm a geotextilie pro ochranu
folie béhem vystavby. Pracovni a dilatacni spary sekundéarniho osté-
ni jsou opatfeny tésnicimi spdrovymi pésy. Cely hydroizolacni sys-
tém je déle doplnén hadi¢kami pro systémovou a pojistnou injektaz.

Sekundérni osténi tunelu je rozdéleno na sedm pracovnich a dva
dilatacni bloky. Dilatacni blok Sikmé Casti je dilatacni sparou od-
délen od definitivni konstrukce vestibulu jih, na druhé strané je

34. rocnik - €. 3/2025

roads and pavements above the vestibule, and therefore to partially
put into operation Na Strzi Street, which is a backbone route in
terms of local transportation.

EXCAVATIONS AND PRIMARY LINING OF THE SOUTHERN
ESCALATOR TUNNEL

This tunnel forms a link and a future route for the transport of
individuals between the southern vestibule and the southern cross
passage of the Olbrachtova station. Directionally the southern
escalator tunnel is formed by a straight section 40.1m long which
is subsequently angled and carries on with a straight section 14.9m
long. Vertically the tunnel first descends at an angle of 30° for
a length of 37.2m and then continues horizontally for a length of
17.8m. That means that the directional and vertical bends of the
tunnel are located at the same point.

Works on the escalator tunnel commenced in May 2024. Utilised
was the New Austrian tunnelling method (NATM), rock was broken
by machines with a large emphasis on face anchoring. The total area
of the excavation amounted to 81m?, with horizontal sequencing
into a heading, bench, and invert. Over the course of the excavation
improvements of rock environment parameters were carried out
using pressurized chemical grouting and with an observational
approach its quantity was operatively adjusted. In the lower part of
the oblique tunnel, the usage of grouting was entirely abandoned.
Excavated material was loaded into containers which were hoisted
to the surface through the already excavated tunnel by a winch and
a crane located above the pit. The excavation took place in a profile
of the heading with a temporary invert and the ensuing closure of
the bench and invert at a distance of eight pulls between the faces of
the heading, bench, and invert.

The horizontal section of the tunnel was realised from the southern
cross passage. The excavation of the 7.6m long horizontal tunnel
was initiated with a small profile that was additionally enlarged into
the final area of 78m? The excavation of the heading in its entire
width was possible only after constructing a ramp. The heading of
the tunnel was complemented with a temporary invert and a heavily
reinforced temporary face. After a break-through of the southern
escalator tunnel from the oblique section the excavation was
completed and the heading and invert were secured. The horizontal
section of the escalator tunnel has a length of 10.2m and a total area
of the excavation of 90.0m?. The excavation of the escalator tunnel
was completed in December of 2024, including the preparatory
works for the laying of waterproofing (reprofilling surfaces, fitting
drainage, and encasing it in porous concrete).

SECONDARY LINING OF THE SOUTHERN ESCALATOR
TUNNEL

Works on the secondary lining were initiated in January 2025. First,
an assembly platform with a guiding rail track had to be set up, from
which the waterproofing of the bench and invert was realised. The
waterproofing layers consist of a protective geotextile layer fastened
to a modified surface of the primary lining, a waterproofing film with
a signal layer from softened PVC 3mm in thickness, and geotextile
for the protection of the film throughout construction. Construction
and dilatation joints of the secondary lining are provided with
joint sealing waterstops. The entire waterproofing system is then
complemented by tubes for systemic and safety grouting.

The secondary lining of the tunnel is divided into seven
construction and two dilatation blocks. The dilatation block of the
oblique section is separated from the final structure of the southern
vestibule by a dilatation joint, on the other side it is separated
from the transitional block of the oblique and horizontal sections.
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Obr. 9 Betond? dna eskaldtoru jih pomoci betondrské plosiny
Fig. 9 Concreting of the floor of the southern escalator using a concreting platform

oddilatovéan od piechodového bloku Sikmé a horizontalni ¢asti. Dru-
hy dilata¢ni blok je ukoncen pracovni sparou na rozhrani velkého
a malého profilu tunelu. Definitivni osténi malého profilu je soucasti
dilata¢niho celku propojky jih. Jednotlivé tunelové bloky jsou dale
rozdéleny podélnou pracovni sparou v Sikmé Casti na dno, op€fi
a klenbu a v horizontalni ¢asti na dno a klenbu.

Montaz armatury dna, spolu s ¢asti opéfi, probihala od horizontél-
ni ¢asti smérem dovrchné. Jako prvni probéhla betondz dna v rovné
Casti. Nasledné probihaly prace na betonazi dna Sikmé Casti tunelu,
které byly provadény systémem betonaze pouZivanym pii realizaci
skluzli vodnich piehrad pomoci tzv. betonarské ploSiny (obr. 9). Pro
tento postup musela byt navrZena receptura betonové smési tak, aby
splitovala parametry dané projektem a méla specifickou zpracova-
telnost, tj. sednuti kuZele méné nez 100 mm, umoZilujici betonaz
bez horniho zéklopu. Diky tomu bylo dno Sikmé ¢asti (sklon 30°)
betonovano v jednom zébéru (kroku). Nésledné prace pokracovaly
realizaci betonaze opéfi po jednotlivych blocich z dolni hrany dila-
ta¢niho celku §ikmé ¢asti smérem nahoru. Opéfi jsou mohutné kon-
strukce vySky aZ 2,3 m a jejich betondz se realizuje do negativniho
bednéni, tedy i s hornim zéklopem.

Predpoklad ukonceni vSech praci na sekundarnim osténi jizniho
eskalatorového tunelu je v prvni poloviné roku 2025.
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The second dilatation block is terminated
by a construction joint on the boundary
of the large and small tunnel profiles. The
final lining of the small profile is part of
the dilatation section of the southern cross
passage. Individual tunnel blocks are then
divided by a longitudinal construction joint in
the oblique section into an invert, bench, and
heading and in the horizontal section into an
invert and a heading.

Assembly of reinforcement of the invert
along with a part of the bench occurred
from the horizontal section in an upward
direction. First, the concreting of the invert in
the horizontal section was carried out. Then,
works on concreting the invert of the oblique
section of the tunnel were executed, which
were carried out with a concreting system utilised for the realization
of water dam spillways by using a so-called concreting ramp (Fig. 9).
For this procedure, a concrete formula had to be designed so that it
would satisfy parameters specified by the project and that it would
have specific workability, i.e. cone slump test less than 100mm
allowing concreting without an upper cover. Thanks to that the invert
of the oblique section (angle of 30°) was concreted in one pull (step).
Then works continued with the realization of concreting of the bench
in individual blocks from the lower edge of the dilatation section
of the oblique section upwards. The benches are massive structures
up to 2.3m in height and their concreting is realised into negative
formwork, so with an upper cover.

The assumed conclusion of all works on the secondary lining of
the southern escalator tunnel is in the first half of the year 2025.

EXCAVATION OF THE NORTHERN VESTIBULE AND
DRIVING OF THE NORTHERN ESCALATOR TUNNEL

The northern vestibule is located on the same construction
site facility as the main shaft for the construction of the station.
It is a surface structure of a minimalistic appearance with two
underground storeys and one above-ground with a grass roof. The
surface section is meant for the public and the underground section
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Obr. 10 Severni vestibul — 3D model véetné vSech nutnych preloZek kanalizaci, vodovodu a pripojek inZenyrskych siti a pohled z dronu do jamy
Fig. 10 Northern vestibule — 3D model including all the necessary relocations of sewerages, water pipelines, and utility network connections and a drone view

into the pit
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HLOUBENI VESTIBULU SEVER A RAZBA SEVERNIHO
ESKALATOROVEHO TUNELU

Severni vestibul se nachdzi na stejném zafizeni stavenist¢ jako
hlavni Sachta pro vystavbu stanice. Jednd se o povrchovou stavbu
minimalistického vzhledu se dvéma podzemnimi podlazimi a jed-
nim nadzemnim se zatravnénou stfechou. Povrchova ¢ast je urena
pro vetejnost a podzemni ¢ast tvori technologické zdzemi vestibulu
se strojovnou eskaldtoru, sluZzebnim vytahem a schodistém.

Zajisténi stén stavebni jamy vrtanymi Zelezobetonovymi pilotami
praméru 900 mm a paZenim s ocelovymi zaporami IPE 330 probéhlo
v predstihu v roce 2022. Prace na vestibulu jsou vlivem blizkosti
obytné zéastavby doprovdzeny nutnymi masivnimi protihlukovymi
opatfenimi. Skladaji se zejména z technickych opatieni, tj. protihlu-
kovych stén, bariér s protihlukovym obkladem, ddle organizacnich
opatieni, méfeni a dal$ich moznosti, jako je napt. poskytnuti ndhrad-
niho ubytovani. Tato opatfeni byla kompletné pripravena v prvnim
kvartdlu roku 2024. Zemni prace pak bylo moZné zahdjit aZ v brez-
nu roku 2024 po uvolnéni ¢asti prostou staveni$té na povrchu. UzZiti
ploch na povrchu ke skladovani materidlu bylo do té doby nutné pro
hloubeni samotné Sachty pro vystavbu stanice a rozrazeni propojo-
vaciho tunelu stanice sever. Zemni prace byly dokonceny v srpnu
2024 a nasledovala razba severniho eskalatorového tunelu (obr. 10).

RAZBY A PRIMARNI OSTENiI SEVERNIHO
ESKALATOROVEHO TUNELU

Tento tunel tvori spojeni a budouci cestu pro dopravu osob mezi
vestibulem sever a propojkou sever stanice Olbrachtova. Eskalato-
rovy tunel je smérové pifimy v délce 63,8 m, z ¢ehoZ pocitecnich
13,0 m jiz bylo v profilu kaloty vyrazeno z propojky sever. V dobé
pfipravy ¢lanku (duben 2025) je raZen usek délky 46,5 m. Ve sta-
vebni jamé vestibulu na néj navazuje faleSné primarni osténi v dél-
ce 4,3 m. Vyskove je tunel v délce 49,1 m Sikmy ve sklonu 30°,
v délce 1,7 m vodorovny. Objekt je navrzen jako podzemni dilo
razené NRTM s velkym dlrazem na kotveni Celby. Zacatek razby
(20 m) probiha pod ochranou dvojitého mikropilotového deStniku,
kdy vnéjsi fada mikropilot byla chemicky injektovana. Byly pouZzity
injektaZe na bazi silikdtu (organicko-minerdlni pryskyfice). Primar-
ni osténi tunelu je tvoreno stiikanym betonem s vyztuznymi sitémi,
prihradovymi nosniky a kotevnimi tyCemi. Je uvazovano se zlep-
Sovanim parametrii horninového prostiedi pomoci tlakovych che-
mickych injektaZi a s tuhym primarnim osténim pro minimalizaci
deformaci masivu a povrchu.

Pfed zahdjenim samotnych praci na razbé severniho eskalatoro-
vého tunelu musely byt nejprve realizovany pripravné prace spo-
Civajici v protihlukovych opatienich. Byly vybudoviny dodatecné
protihlukové clony, aby okolni zdstavba byla co nejméné zasaZena
hlukem ze stavby.

Prace na razbé tunelu byly zahajeny v zafi 2024, jako prvni byla
realizovana razba kaloty v celé délce tunelu, nasledné budou prace
pokraCovat na razb¢ opé€fi a dna. Prvnich 8 m razby kaloty z vesti-
bulu sever probihalo v TT5c s ¢lenénim profilu vertikdlné a hori-
zontalné na dil¢i vyruby — kalota 1, kalota 1 dno, kalota 2 a kalota 2
dno. Nasledné probihala razba kaloty ve tiidé TT5b2 s ¢lenénim
profilu jen horizontaln€ na kalotu a kalotu dno. Celkova plocha vy-
rubu kaloty v obou tiidach je 59 m2. Rozpojovani hornin je realizo-
vano strojné pomoci tunelbagru. Rubanina je nasledné nakladana
na hieblovy dopravnik a je dopravena do stavebni jamy vestibulu
a dopravnich nadob. Ty jsou na povrch vykladany pomoci jefabu
umisténého v jame. ProdlouZeni dopravniku az na povrch neni moz-
né z divodu dodrZeni hlukovych limitd. Z divodu pfibliZeni se ke
stani¢nim tunelm byly postupné vypoustény vyztuzZovaci prvky —
radialni kotvy, ¢elbové kotvy a pfedhdnénd vyztuz.

Price na razbach a nasledné na sekunddrnim osténi severniho es-
kalatorového tunelu budou pokracovat i v roce 2026.
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forms a technical hinterland of the vestibule with an engine room
for the escalator, a service lift, and a staircase.

Securing of the construction pit walls with drilled reinforced
concrete piles with a diameter of 900mm and timbering with steel
IPE 330 lagging took place in advance in the year 2022. Works
on the vestibule are accompanied by massive acoustic measures
due to the proximity of a housing development. They consist of
mainly technical measures, i.e. acoustic walls, and barriers with
acoustic cladding, then organisational measures, gauging, and other
options such as providing alternative housing. These measures were
completely prepared in the first quarter of the year 2024. Earth-
moving operations then could commence not until March of the year
2024 after clearing a part of the space of the construction site on the
surface. The usage of spaces on the surface for storing materials
was up until that point necessary for the excavation of the shaft
for the construction of the station and driving the northern station
connecting tunnel itself. Earth-moving operations were completed
in August 2024 and the excavation of the northern escalator tunnel
followed (Fig. 10).

EXCAVATIONS AND PRIMARY LINING OF THE NORTHERN
ESCALATOR TUNNEL

This tunnel forms a link and a future route for the transport
of individuals between the northern vestibule and the northern
cross passage of the Olbrachtova station. The escalator tunnel is
directionally straight at a length of 63.8m from which the initial
13.0m were already excavated from the northern cross passage in
the profile of the heading. At the time of preparation of the article
(April 2025) a 46.5m long section is being excavated. The false
primary lining 4.3m in length connects to it in the construction
pit of the vestibule. Vertically the tunnel is oblique for 49.1m
at an angle of 30°, and for 1.7m it is horizontal. The building is
designed as an underground work excavated with the NATM with
a large emphasis on face anchoring. The beginning of excavation
(20m) occurs underneath the protection of a dual micropile
umbrella where the outer row of micropiles was chemically grouted.
Grouts based on silicate materials (organo-mineralic resins)
were used. The primary lining of the tunnel consists of shotcrete
with reinforcing meshes, lattice girders, and anchor bolts. The
improvement of parameters of the rock environment by pressure
chemical grouting and with rigid primary lining for minimising
deformations of the massif and surface is being taken into
consideration.

Before the commencement of works on the excavation of the
northern escalator tunnel itself many preparatory works consisting
of acoustic measures had to be realised first. Those were the
construction of additional acoustic screens so that the surrounding
development would be affected by noise from the construction as
little as possible.

Works on the excavation of the tunnel commenced in September
2024, first, the excavation of the heading in the entire length of the
tunnel was realised, then works on the excavation of the bench and
invert will follow. The first 8m of the excavation of the heading
from the northern vestibule occurred in TT5c with the sequencing
of the profile vertically and horizontally into sequenced excavations
— heading 1, heading 1 invert, heading 2, and heading 2 invert.
Subsequently, excavation of the heading in the TT5b2 class occurred
with only horizontal sequencing into a heading and heading invert.
The total area of the heading excavation in both classes is 59m?.
Rock breaking is realised by machines using a tunnel excavator.
The excavated material is then loaded onto a scraper conveyor and
transported into the construction pit of the vestibule and transport
containers. Those are unloaded onto the surface by means of
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PRVNi ZHODNOCENI 3D TECHNOLOGIi POUZITYCH
PRI VYSTAVBE

Na budouci stanici Olbrachtova jsou od samého zacatku k dis-
pozici pokrocilé moZnosti, jak pruzné€ pracovat s prostorovou ko-
ordinaci projektu a situaci na stavbé. Zarovenl tyto technologie
umoziuji skutecné provedeni komplexné zaznamenat bez nutnosti
zbyte¢nych prostoju.

Tyto informace jsou soustfedény v internim spole¢ném datovém
prostiedi. Na jednom misté tak probiha evidence pripominek a je-
jich sdileni.

V posledni dekdd€ jsou UAV (Unmanned Aerial Vehicle), jako na-
ptiklad drony, dostupnym prostfedkem pro sbér dat na stavbach. Na
zafizenich staveniSté¢ OL1 a OL2 probiha periodické letecké snim-
kovani, tvorba mracen bod a ortofotomapy. Pii letech UAV v husté
osidleném prostiedi musi byt dodrZovéana piisnd opatieni. Vyhody
leteckého snimkovani nejsou bezprostiedni, projevuji se az v delSim
¢asovém obdobi. Ke konci roku 2024 bylo k dispozici 29 etap snim-
kovani. Timto zpiisobem se dafi jednoduchou formou udrzet pehled
0 vyvoji stavby a dokladovani jednotlivych stavl. Hojné vyuZiva-
nou metodou k pfenosu informaci do ,,digitalniho dvojcete stavby
je metoda pozemniho laserového skenovani. Od samého pocatku
projektu zajistuje presny zaznam skuteCnosti, at uz jako podklad
k méfeni provedeného mnoZstvi praci, nebo jako obraz provedenych
praci. Neustale aktualni prostorova data umoziuji zrychlit rozhodo-
vaci procesy vedeni projektu, zjistit libovolny skute¢ny rozmér a po-
rovnat jej s projektovanym stavem (modelem — viz obr. 11).

Kombinace téchto dat pomaha zpresnit i vypocty objemt plano-
vané betonaze, jako tomu bylo napfiklad v jiznim vestibulu stanice.
Zelezobetonova ztuzujici predsténa portilu byla vylita do jedno-
stranného bednéni tvoficiho lic betonovaného télesa. Rub byl velice
slozité vytvarovany pilotami, stifkanym betonem, pifevazkami, ztu-
Zujicimi trdmy a dalSimi prvky zajiSténi jamy (obr. 12). Navic do-
$lo v pribéhu vystavby oproti projektové dokumentaci ke zménam
zajiSténi jdmy. Namodelované téleso se sklddalo z projektovaného
lice, rub predstavovalo skutecné zaméreni stény pred zabednénim
(obr. 12). Pfed samotnou betondZi celé 9 m vysoké stény tak byl
znam jeji presny objem, ktery se od projektovaného vyznamné li-
§il. Tim se zamezilo neplanovanému prodlouzeni praci do pozdnich
nocnich hodin. Obdobné se za¢ina tato metoda vyuZivat pro vypo-
Cet a planovani betondzi jednotlivych blokl sekundarniho osténi
stani¢nich i eskalatorovych tunelii. Pfednosti této metody vynikaji

Obr. 11 Prohlidka pravého stanicniho tunelu ve 3D s barevnym porovndnim primdrniho osténi
a projektovaného stavu, barva zndzorriuje velikost odlehlosti
Fig. 11 Inspection of the right station tunnel in 3D with a coloured comparison of the primary lining
and the projected state, colour signifies the size of the offset
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a crane located in the pit. Elongating the conveyor up to the surface
is not possible in order to comply with noise limits. Owing to the
closing in towards the station tunnels reinforcing elements were
progressively left out — radial anchors, face anchors, and pre-
excavation reinforcement.

Works on the excavations and following on thenorthern escalator
tunnel will also continue in the year 2026.

FIRST EVALUATION OF 3D TECHNOLOGIES USED DURING
CONSTRUCTION

For the future Olbrachtova station, many advanced options on
how to flexibly work with the spatial coordination of the project and
the construction site have been available from the very inception.
These technologies also facilitate complex logging of the actual
implementation without the need for unnecessary idle times.

This information is concentrated in an internal mutual data
environment. Therefore the registering of objections and their
sharing occurs in one place.

In the last decade, UAVs (Unmanned Aerial Vehicles), such
as drones, have been an available tool for data collection on
construction sites. On the construction site facilities OL1 and OL2,
periodic aerial imaging, creation of point clouds, and orthophoto
maps occur. During UAV flights in densely populated areas, strict
measures have to be abided by. The advantages of aerial imaging
are not immediate, they manifest themselves in a longer time
period. Towards the end of the year 2024 29 stages of imaging
were available. This way it is manageable to keep awareness about
the progress of the construction in a simple form and to document
individual states. A widely used method for transferring information
into a ,,digital twin* of the construction is a method of terrestrial
laser scanning. From the very beginning of the project it secures
a precise record of reality, be it as a basis for measuring the
executed amount of works or as a reflection of the accomplished
works. Permanently up-to-date spatial data allows the acceleration
of decision processes of the leadership of the project, finding
out any real dimension, and comparing it to the projected state
(model — see Fig. 11).

The combination of this data even helps to make calculations
of planned concreting more accurate, as it was for example with
the southern vestibule of the station. A reinforced concrete bracing
portal offset wall was poured into a one-sided framework forming the
front of the concreted body. The reverse had a very complex shape
with piles, shotcrete, caps, bracing beams, and
other elements for the securing of the pit (Fig. 12).
On top of that the securing of the pit received
changes in relation to the project documentation
over the course of the construction. The modelled
body was comprised of a projected front face,
and the reverse side represented an actual survey
of the wall before the erection of formwork (see
Fig. 12). Therefore before concreting of the entire
9m tall wall its precise volume was known, which
differentiated substantially from the projected
one. That way the unplanned prolonging of work
into late night hours was prevented. Similarly, the
method is starting to be used for calculations and
planning of concreting of individual blocks of the
secondary lining of the station and also escalator
tunnels. The advantages of this method excel
especially in complicated crossings, where the
comparison and calculation of a precise volume is
more complicated than in a straight section of the
tunnel (Fig. 12).
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Obr. 12 Pfedsténa jizniho eskaldtorového tunelu — pred betondzi, model télesa a po betondZi
Fig. 12 Offset wall of the southern escalator tunnel — before concreting, model of the body, and after concreting

zvlasté ve sloZitych kfiZenich, kde je porovnéni a vypocet presného

objemu komplikovanéjsi nez v pfimém useku tunelu (obr. 12).
ZAVER

Po trech letech vystavby jsou uspé$né dokonceny razby verejné
¢asti stanice, jizniho eskalatorového tunelu a dokoncena je i prvni
Cast jizniho vestibulu. Zbyva dokoncit razbu technologického tune-
lu v neverejné Casti a severniho eskalatorového tunelu. V mistech,
kde to postup praci na razbach umoznil, se provadéji prace na izola-
cich a sekundarnim osténi.
lezobetonovych konstrukei jizniho eskaldtorového tunelu a druhé
Casti jizniho vestibulu. Provedeni uvedenych konstrukci, spolecné
se zasypy a vozovkou, umozni na konci roku 2025 obnoveni Casti
provozu dopravn€ vyznamné ulice Na StrZi. Jak je patrné z vyctu
doposud provedenych praci na stanici Olbrachtova, jedna se o kom-
plexni inZenyrské dilo, které vyzaduje od zhotovitele vysokou
odbornost a inovativni postupy, coZ znamena takové, které jeho
realizaci v danych podminkdch umoZiuji. Diky dobré soucinnosti
vSech ucastnikl vystavby se i tfi roky po zahdjeni dila stale dafi
provadét prace v souladu s harmonogramem.
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CONCLUSION

After three years of construction, excavations of the public section
of the station, the southern escalator tunnel, and even the first
part of the southern vestibule have been successfully completed.
Remaining is the completion of the excavation of the technological
tunnel in the non-public section and the northern escalator tunnel.
In places where the excavation allowed it, works on waterproofing
and secondary lining are underway.

Although from the point of view of deadlines, it is most important
to finish the permanent reinforced concrete structures of the southern
escalator tunnel and the second part of the southern vestibule.
Executing the mentioned structures along with backfills and a road
will allow at the end of the year 2025 the restoration of operations
on a section of Na Strzi Street, an important street for transport.
As it is evident from the list of the up to now completed works on
the Olbrachtova station it is a complex engineering piece of work
that requires top-level expertise and innovative methods from the
contractor, meaning such methods that make it possible to realise
it in the given conditions. Thanks to the good cooperation of all the
participants in the construction even after three years following the
commencement of work it is still being managed to carry out works
in accordance with the time schedule.
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