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Vazeni odbornici podzemnich staveb, kolegové & pratelé,

je mi nesmirnou cti se s Vami kritce podélit o své myslenky a stru¢né Vés v editoridlu tohoto c¢isla casopisu Tunel provést nasledu-
jicimi prispévky.

Dovolte mi na tomto misté zapfemyslet o nasi nelehké profesi v jednom z jejich segmenttl. Pfedné bych rad praveé zde zminil, ze
jsem hrdy na to, v jaké kvalit& se podzemni stavby v CR buduji, pripadné jak esti InZenyii ndam délaji dobré jméno v zahranici. Diky
svym zahrani¢nim zkuSenostem si uvédomuji, Ze jisté rezervy mame u nds v piiprave velkych tunelovych komplexi a nastaveni poZa-
davki na tymy jednotlivych subjektl, pfedev§im mam na mysli na strané stavebnika. Abych byl upfimny, zavidim némecky mluvicim
zemim, jakym zpliisobem maji nastavena pravidla pro kmenové tymy tunelovych inZenyra investora, jenZ jsou prakticky pravidelné
slozeny ze zkusenych tunelafskych inZenyrti/odborniki. Takovy investor si samoziejmé taktéz najima zkuSeny tym supervize, ¢imz
spole¢né drzi pevnou uzdu na projektu v podobé bezpec¢nosti, kvality a ekonomiky. V nasich zemich takovyto model dosud prakticky
nevidim a ani netusim, jestli zavedené poradky u naSich sousedt se v blizké budoucnosti podaii plnohodnotné implementovat do naseho podzemniho stavitelstvi.
Timto potvrzuji, Ze pfes moji upfimnost, moznd (sebe)kritiku, se stile citim hrdym clenem ceské tunelarské komunity a samoziejmé se vZdy snazim posunout
nas obor o kricek blize k tém nejvyspélejSim zemim.

Aktudlni ¢islo Casopisu Tunel je vénovano dvéma vyznamnym stavebnim spole¢nostem. Jedna se o celosvétové znamou spolecnost STRABAG a.s. a ve
druhém piipadé naopak o ryze ceskou stavebni spolecnost POHL cz, a.s. Zaméstnanci prvné jmenované se podileli na vzniku hned dvou zajimavych pfispévki
z prostfedi metra z naSi maticky mést. Ten prvni se podrobné vénuje pokracujici vystavbé stanice Olbrachtova, druhy se naopak zaméfil na revitalizaci stanice
metra Jifiho z Podébrad vcetné bezbariérového zpristupnéni. Treti ¢lanek byl pripraven jejich kolegy ze STRABAG SE, tedy ze zahranici, a tak ndm tento jisté
zajimavy clanek povi, jak se k tymovému duchu a sdileni odpovédnosti stavi v této globalni spolecnosti a jak miize pomoci pii realizaci rozsahlych tunelovych
staveb u nasich sousedil v Rakousku. Ctvrty piispévek z portfolia spole¢nosti POHL cz, a.s. ndm piibliZi problematicky tsek razby a prestrojeni pfi vystavbé
UCOV v Praze. Zde se od autori dozvime, jaké komplikace museli pfekonavat ve stisnénych podminkach $tol a co je posunulo aZ k zasmluvnénému cili. Naopak
dalsi prispévek z autorského pera POHL cz, a.s. doplnény polskymi dodavateli ¢erpa z brnénského podzemi, tentokrate se jedna o vyuziti polské ocelové vyztuze
v CR pii realizaci kmenové stoky. V Sestém prispévku tohoto vydani ¢asopisu Tunel popisujf jini autofi spole¢nosti POHL cz, a.s. opravu odvodiiovacich $tol
v utrobach Petfinského vrchu v nasem hlavnim mésté, za icelem dostate¢ného odvodnéni Zahrady Nebozizek. Posledni prispévek nas zavede do podzemni ¢asti
Kolina. Autori ze spolecnosti Metrostav TBR nam predkladaji velice zajimavy ¢lanek o pouziti mikrotunelovaciho stroje pri razbé kolektorového kabelovodu
pod Zeleznic¢ni stanici za ti¢elem pievedeni provozovanych kabelil pro budouci vystavbu bezbariérového piistupu ZST Kolin.

Pevné vérim, Ze si s radosti piectete popsané piispévky doplnéné dalsimi odbornymi informacemi z oblasti podzemnich staveb nejen u ns, ale i v zahranici.
S pozdravem Zdat' Biih Vam vSem, kdo jste otevieli toto ¢islo, preji ispéSny ndstup podzimu a spoustu zajimavych projekt v blizké budoucnosti.

Ing. RADEK BERNARD, Ph.D., ¢len redakcéni rady

Dear underground construction experts, colleagues & friends,

It is a great honour to share with you my thoughts briefly and to concisely guide you through the following contributions in the editorial of this edition of the
Tunel journal.

Allow me to briefly think about our difficult profession in one of its segments. Before anything else I would like to mention here that I am proud of the quality
in which the underground structures are being built in the Czech Republic, alternatively how Czech engineers are giving us a good name abroad. Thanks to my
foreign experiences I realise that we have certain reserves here in our country with the preparation of large tunnel complexes and the setting of requirements for
teams of individual subjects, which I mainly have in mind on the contractor side. To be honest, I am envious of German-speaking countries, and the way they
have established the rules for the fundamental teams of tunnelling engineers of the investor, which are typically put together by experienced tunnelling engineers/
experts. Such investor naturally also hires a seasoned supervision team, therefore together keeping a tight rein on the project in the form of safety, quality, and
economics. In our land I practically do not see such a model, nor do I anticipate that the implemented order of our neighbours will be managed in the near future
to implement on a full scale into our underground construction. With this, I confirm, that through my sincerity, or maybe (self) critique, I still feel like a proud
member of the Czech tunnelling community and I certainly always make an effort to propel our field one small step closer to the most advanced countries.

The current edition of Tunel journal is devoted to two major construction companies. One is the globally renowned STRABAG a.s., and the other is the purely
Czech construction company POHL cz, a.s. The employees of the former participated in the creation of two interesting contributions from the environment of the
metro from our mother of cities. The first one is thoroughly dedicated to the ongoing construction of the Olbrachtova station, on the other hand, the second one
focuses on the revitalisation of the Jifiho z Podébrad station including making it accessible barrier-free. The third article was prepared by their colleagues from
STRABAG SE, so from abroad, and so this surely interesting article tells us how they feel about team spirit and sharing responsibilities in this global corporation,
and how it can help with the realisation of extensive tunnel structures at our neighbours in Austria. The fourth contribution from the portfolio of the POHL cz, a.s.
Company gives us an insight into a problematic section of excavations and the refurbishing during the construction of the UCOV in Prague. Here we learn from
the authors which complications they had to overcome in confined circumstances of galleries and what brought them to the contracted finish. On the contrary, the
following contribution from the pen of the POHL cz authors complemented by polish suppliers draws from the Brno underground, this time it is about the usage
of Polish steel reinforcement in the Czech Republic during realisation of an interceptor. In the sixth article of this edition of the Tunel journal other authors from
the POHL cz company describe the repair of drainage galleries in the Petiin hill in our capital city with the objective to sufficiently drain the Nebozizek gardens.
The last contribution leads us to the underground part of Kolin. Authors from the Metrostav TBR Company bring forward a much interesting article about the
usage of a microtunnelling machine during the excavation of a utility tunnel underneath a railway station with the purpose of diverting the operated cables for
the future construction of a barrier-free access to the Kolin railway station.

I firmly believe that you will read the described articles supplemented with additional expert information from the field of underground structures not only in
our home, but also abroad with delight. With the greeting Godspeed to all of you who have opened this edition, I wish a successful arrival of autumn and plenty
of interesting projects in the near future.

Ing. RADEK BERNARD, Ph.D., Member of the Tunel Editorial Board
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VAZENI CTENARI CASOPISU TUNEL,
VAZENE KOLEGYNE, VAZENI KOLEGOVE,

s velkou radosti vyuZivam této pfileZitosti, abych vas
jménem spole¢nosti STRABAG pozdravil a stru¢né uvedl
témata, kterymi jsme do tohoto vydéani casopisu prispéli.
Tunelové a obecné podzemni stavby jsou technicky mi-
moradné naro¢nou disciplinou a soucasné oborem, v némz
se snoubi tradice, zkuSenost, inovace i tymova spoluprace.
O to vic mé t&§i, Ze vam miiZeme predstavit projekty, které
odrazeji silu odborného zazemi celé skupiny STRABAG
i nasazeni naSich lidi na stavbach.

Jednim z klicovych projektd, o kterém se na nasledujicich stran-
kach doctete, je vystavba stanice Olbrachtova na nové trase metra D.
Tento novy usek prazské sité metra predstavuje skutecnou technolo-
gickou i logistickou vyzvu. TéSi nas, Ze pribéh aktudlni realizace je
v souladu s planovanym postupem a Ze miZeme byt soucasti tohoto
projektu, jenZ bude vyznamnym pfinosem pro mobilitu v hlavnim
meésté.

Dulezitym milnikem pro nas tym bylo rovnéz dokonceni rekon-
strukce stanice metra Jiftho z Podébrad, vcetné raZzené Casti pro jeji
bezbariérové zpfistupnéni. Za tento pocin jsme v nedavnych dnech
ziskali cenu hlavniho mésta Prahy v ramci soutéze Ceska dopravni
stavba, na coZ jsme ndlezité hrdi. Mam také obrovskou radost, Ze na
tuto uspéSnou stavbu budeme moci navazat pii rekonstrukci a bezba-
riérovém zpfistupnéni stanice Flora, jenz bude pfirozenym pokraco-
vanim tohoto usili.

Nase aktivity ale sahaji i mimo Gzemi Prahy. Za zminku stoji napii-
klad aktudlné zahajeny geologicky prizkum tunelu Kamennd vrata,
jenz je realizovan z velké casti jako prizkumna Stola a ktery je pfisli-
bem dalsiho rozvoje silni¢ni infrastruktury.

Pfinasime také inspiraci ze zahranici. Véfime, Ze zkuSenosti s me-
todou alliancing, které prezentujeme na prikladu rakouského projek-
tu Stadttunnel Feldkirch, mohou byt pfinosné i pro ¢eské prostiedi.
Tento model se v praxi osvédCuje zejména u technicky naroénych
podzemnich staveb, pro které nejsou tradi¢ni formy zadavani zaka-
zek vzdy idedlni z diivodu velké miry rizik vyplyvajiciho z podminek
prostiedi. Otevirat diskusi o novych metodach a podporovat inova-
tivni pfistupy povaZujeme za prirozenou soucast nasi role coby velké
stavebni a technologické skupiny, jakou STRABAG je. Chceme byt
nejen spolehlivym zhotovitelem projektt, ale i aktivnim partnerem,
ktery posouva obor kuptedu.

Stavime sice na desitkdch let zkuSenosti z celého svéta, ale nase
pozornost sméfuje predevsim do budoucnosti. Ta je pro nas spo-
jend s duaslednym vyuzivanim digitalnich technologii, podporou
inovaci a diirazem na udrzitelnost. Za sebou mame fadu tspésné
dokoncenych projekti a nase ambice na Ceském trhu tim rozhod-
né nekonci — chceme dal rust, rozvijet se a byt pfipraveni na nové
vyzvy. S velkym ocekavanim proto vyhliZime dalSi projekty v ob-
lasti podzemniho stavitelstvi. Véfime, Ze ¢esky trh nabidne v tomto
sméru fadu prilezitosti — at uz v pokracovani vystavby metra D, kde
doufdme v brzké prekondni komplikaci ve vybérovém fizeni, nebo
v rdmci pfipravovanych dopravnich staveb po celé Ceské repub-
lice a na Slovensku. Véfime, Ze pravé zde vznikne mnoho novych
moZznosti pro odborniky, ktefi pod povrchem zemé tvofi vyjimecna
dila.

Na zavér bych rad podékoval vSem kolegim z na-

Seho tymu podzemnich staveb — za jejich kazdoden-
ni praci, odborny piistup, nasazeni a odhodlani, bez 4
nichz by tuspéchy, které zde prezentujeme, nebyly
rozhodné moZné.
Zdar Buh!

DIPL. ING. MORITZ FREYBORN
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DEAR READERS OF TUNEL MAGAZINE,
DEAR COLLEAGUES,

It is with great pleasure that I take this opportunity to
greet you on behalf of STRABAG and briefly introduce the
topics we have contributed to this issue of the magazine.
Tunnel and underground construction in general is
a technically extremely demanding discipline and, at the
same time, a field that combines tradition, experience,
innovation, and teamwork. I am therefore all the more
pleased to present projects that reflect the strength of the
professional background of the whole STRABAG group
and the dedication of our people on construction sites.

One of the key projects you will read about in the following pages
is the construction of the Olbrachtova station on the new D metro
line. This new section of the Prague metro network represents a real
technological and logistical challenge. We are pleased that the current
implementation is proceeding according to plan and that we can be part
of a project that will make a significant contribution to mobility in the
capital city.

Another important milestone for our team was the completion of
the reconstruction of the Jiftho z Podébrad metro station, including
the excavated section for barrier-free access. We recently received
an award from the City of Prague for this achievement in the Czech
Transport Construction competition. I am also delighted that we will
be able to follow up on this successful construction project with the
reconstruction and barrier-free access of the Flora station, which will
be a natural continuation of these efforts.

However, our activities also extend beyond area of Prague. For
example, it is worth mentioning the recently launched geological
survey of the Kamennd vrata tunnel, which is largely being carried out
as an exploratory tunnel and promises further development of the road
infrastructure.

We also draw inspiration from abroad. We believe that the experience
with the alliancing method, which we present using the example of
the Austrian Stadttunnel Feldkirch project, can also be beneficial for
the Czech environment. This model has proven particularly effective
in practice for technically demanding underground structures, for
which traditional forms of procurement are not always ideal due to
the high level of risks associated with the environmental conditions.
We consider opening discussions about new methods and supporting
innovative approaches to be a natural part of our role as a large
construction and technology group such as STRABAG. We want to be
not only a reliable project implementer, but also an active partner that
moves the industry forward.

Although we build on decades of experience across the world, our
focus is primarily on the future. For us, this means the consistent use
of digital technologies, support for innovation and an emphasis on
sustainability. We have a number of successfully completed projects
behind us, and our ambitions on the Czech market certainly do not
end there — we want to continue to grow, develop and be ready for new
challenges. We are therefore looking forward to further projects in the
field of underground construction with great anticipation. We believe
that the Czech market will offer a number of opportunities in this
regard — whether in the continuation of the construction of the D metro
line, where we hope that the complications in the tender process will
soon be overcome, or in the context of planned transport construction
projects throughout the Czech Republic and Slovakia. We believe that
this is where many new opportunities will arise for
professionals who create exceptional works beneath
the surface of the earth.

Finally, I would like to thank all my colleagues
from our underground construction team for their
daily work, professional approach, commitment, and
determination, without which the successes we are

presenting here would definitely not have been
possible.
Good luck!

predseda predstavenstva STRABAG a.s.
Chairman of the Board, STRABAG a.s.
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VAZENE CTENARKY A CTENARI, AKTERI
CI PRATELE OBORU PODZEMNICH STAVEB,

dovolte mi abych vas pozdravil formou tohoto textu a zaro-
veii pipomenul historii nasi stfedni ¢eské stavebni spolecnosti
v dobé, kdy dosahla véku 35 let.

V roce 1990 jsme zacali jako Zivnost POHL tunelarské
a stavebni prace, 13. dubna 1992 jsme se stali spolecnosti
POHL spol. s r.o. a od 8. zafi 1997 vystupujeme pod znackou
POHL cz, a.s.

Oproti fadé Ceskych, a predev§sim nadndrodnich staveb-
nich firem, nesrovnatelné vétSich nez ta naSe, jez maji svou
historii nasobné delsi, jsme spoleCnost mladd a samoziej-
mé mald. Za 35 let nas formovalo a dnes formuje fada kolegti, mno-
zi z nich si uz uZivaji zaslouZzené¢ho dichodu, néktefi uz nejsou mezi
nami, ale kazdy z nich svou praci a pisobenim zanechal ve firmé svij
otisk.

Na samém zacdtku jsme délali pro zdkazniky prace, které tenkrat ni-
kdo délat nechtél — par metrd raZby v PraZzskych rdmech pro kanalizacni
fad, slozité a malé prace jako mélce uloZenou razbu pro patefni vodovodni
fad, ktery podchazel kfizovatku Sokolovskd — Svabky v piscich, za stilého
tramvajového provozu, ménili jsme vystroje a opravovali osténi v Sachtiach
kabelovych tunelt, na objektu Podchod Vltavy v Kralupech jsme razili
130 m Stoly podchazejici rychlikovou trat a v Hradci Kralové Alpinou
450 m $toly, ktera podchazela Labe... Pak uz nas ¢ekala stavba 920 m ka-
belovodu Cerveny Vrch za devét mésici, podchodu pod Vitavou z Hole$o-
vic do Karlina, hloubeni $achet u Smichovského nadrazi, ve kterych jsme
stavéli spojnou a rozpojnou komoru a spadisté na kanalizacnim sbéraci
a 800 m raZeného kanaliza¢niho sbérace v Kraslicich.

Stity jsme razili stoky v Brn& a Olomouci a v Brné stavéli kolektory.
Rekonstruovali jsme proplachovaci kanal v Praze, hloubili a betonovali
tii Sedesatimetrové Sachty pro Cistirenskou technologii Deep Shaft. V pi-
vovare Prazdroj jsme hloubili Sachtu a razili Stolu pro pivovod vedouci do
sklepti pivovaru.

V dalgich letech jsme razili kabelovod ve sloZitych geologickych pod-
minkich u Zenskych domovii na Smichové a jednu z etap kabelovodu
v Karliné. Na nasem konté je tak dlouha fada vyznamnych i mensich a ma-
lych staveb v podzemi.

V poslednich letech jsme tspésné dokoncili odvodnovaci $tolu pod Stra-
hovem, havarijni vypust do Vltavy na UCOV v Praze a betondZ definitivni-
ho osténi dalsi etapy kabelovodu v Karliné.

V soucasné dobé mame nasazeny nase kapacity na eskalatorovém tunelu
metra D a hloubime a razime 350 m dlouhy kolektor pro leti§t€¢ Vaclava
Havla. Uspéli jsme v soutéZi na dalsi z kolektord v Brné, takZe i budouc-
nost vidime v tomto oboru nasi ¢innosti dobfe.

Cela komunita tuneldit o¢ekéava budouci riist naseho oboru v Ceské re-
publice, kde je v procesu piipravy fada silni¢nich a Zelezni¢nich tuneld,
spojeni na letisté a cekdme na stale odkladané zahajeni vystavby dalsi eta-
py metra. VEfim, Ze nedojde k dalSimu odklddani staveb a pripravované
investice se rozeb&éhnou.

My jsme se pres razené kanalizacni stoky dostali k vystavbé inZenyr-
skych siti, Cistiren odpadnich vod a vodojemu a v dobé vrcholeni této vy-
stavby zazila nase spolecnost vyrazné obdobi ristu. V poslednich deseti
letech jsme své plisobeni rozsifili o vystavbu pozemnich staveb predevSim
pro soukromé investory, ale stavime i Skoly, Skolky, stavby pro sport a kul-
turu i mistni komunikace.

Tricet pét let nasi historie, to je uceni se z vlastnich chyb, velkych i men-
Sich proher a mensich i vétsich uspéchi. Dovolte mi podékovat nasim spo-
lupracovnikim, jak tém minulym, tak souasnym za obétavou praci v ne-
lehkém oboru, v§em investorim a vys$§im dodavatelim za jejich davéru
a vSem ucastnikiim vystavby za dlouholetou profesni spolupraci.

Na zavér bych chtél poprat spolecnosti POHL a vSem jejim souc¢asnym
i budoucim zaméstnanctim fadu prevazné dobrych let.

S dobrou nédladou a optimismem zdravim ,,Zdar buh*.

uk,.._ X M&\—K

PETR POHL
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DEAR READERS, PARTICIPANTS, OR FRIENDS
OF THE FIELD OF UNDERGROUND
CONSTRUCTION,

allow me to greet you through this text and to remember the
history of our medium-sized Czech construction company at
a time when it reached the age of 35 years.

We began in the year 1990 as a trade company, POHL
tunelai'ské a stavebni prace. On the 13% of April 1992, we became
the POHL spol. s r.o. Company, and since the 8" of September
1997, we have operated under the brand name POHL cz, a.s.

Contrary to an array of Czech, and mainly multinational
construction companies incomparably larger than ours, that have a history
many times longer, we are a young and naturally a small company. For 35
years, a multitude of colleagues have formed us and today keep forming
us, many of those are already enjoying a well-deserved retirement, some of
them are no longer with us; however, every one of them left their mark in the
company through their work and activity.

At the very beginning, we carried out work for customers that nobody
wanted to perform back then — a couple of metres of excavations using
Prague frames for a sewer, difficult and small works such as a shallow buried
excavation in sands for a backbone water main which went underneath the
Sokolovskd — Svabky intersection during constant operation of trams. We
replaced equipment and repaired the lining in shafts of utility tunnels, for
the Podchod Vltavy structure in Kralupy, we excavated a 130m long gallery
going under an express train line, and in Hradec Kralové, using an Alpina,
a 450m long gallery, which went underneath the Labe... Then what awaited
us was the construction of a 920m Cerveny Vrch utility tunnel in nine months,
an underpass under the Vltava from Holesovice to Karlin, the excavation of
shafts next to the Smichov railway station where we built a junction and
disjoining chamber, a backdrop on a collection sewer, and an 800m long
excavated connection sewer in Kraslice.

Using shields, we excavated sewers in Brno and Olomouc, and in Brno, we
built utility tunnels. We reconstructed a flushing channel in Prague, excavated
and concreted three sixty-metre shafts for the Deep Shaft wastewater treatment
technology. In the Prazdroj brewery, we excavated a shaft and drilled a gallery
for a beer pipeline leading into the cellars of the brewery.

In the following years we excavated a utility tunnel in difficult geological
conditions near Zenské domovy in Smichov, and one phase of a utility tunnel
in Karlin. Therefore, there is a long list of significant and even smaller and
small underground constructions in our portfolio.

In recent years we successfully completed a drainage gallery beneath
Strahov, an emergency outlet into the Vltava at the UCOV in Prague, and the
concreting of the final lining of the next phase of the utility tunnel in Karlin.

In the current time we have our entire capacity deployed on an escalator
tunnel of the D metro, and we are excavating and drilling a 350m long utility
tunnel for the Vaclav Havel airport. We succeeded in a tender for another
utility tunnel in Brno, so we see a bright future in this field of our business.

The entire tunnelling community expects a future growth of our field in
the Czech Republic, where a plethora of road and railway tunnels are in
the process of preparation, also a link to the airport, and we still await the
commencement of construction of the following phase of the metro. I believe
that no more delays of constructions will occur, and the under-preparation
investments will be put in motion.

Through excavated sewer mains we have gotten ourselves to the
construction of services, wastewater treatment plants, and water reservoirs,
and at the time of culmination of this construction our company experienced
a considerable period of growth. In the last ten years we have expanded our
operations to the construction of ground structures, primarily for private
investors, however we also build schools, kindergartens, structures for sport
and culture, and even local roads.

Thirty-five years of our history, that is learning from our own mistakes,
bigger and smaller defeats, and smaller and even larger achievements. Let
me thank our colleagues, not only the previous, but also the current ones
for sacrificial work in a difficult field, all the investors and senior suppliers
for their trust, and all the participants of constructions for a long-lasting

professional co-operation.
- To conclude 1 would like to wish the
e POHL Company and all its participating
and even future employees a string of
predominantly good years.

With good spirits and optimism, I greet

you “Godspeed”.

POHL cz, a.s.
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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
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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
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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.

Tuel

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

L
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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

TufHel

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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ALLIANCING PRO CESKE TUNELY A PODZEMNI STAVBY?
ALLIANCE CONTRACTS FOR CZECH TUNNELLING PROJECTS?

CLAUDIA FIEDLER, SABRINA ZUPANCIC, BARBORA PISOVA, MARTIN ENTACHER, VRATISLAV KONIR

ABSTRAKT

Alliancing se vyznacuje kolektivnim pristupem k realizaci projektu a v poslednich letech se prosadil pri vystavbé tunelii a podzemnich
staveb na mezindrodnich i evropskych trzich. Tento ¢ldnek popisuje principy Alliancingu a bliZe se zabyvd tim, jak byl koncept Alliancingu
implementovdn v Rakousku, véetné pripadové studie velkého projektu vystavby tunelii s diirazem na popis pritbéhu zaddvaciho fizeni. Na
zdver je diskutovdno, jak by zavedeni aliancnich smluv na Ceskych tuneldriskych projektech mohlo byt prinosné pro toto odvétvi, aby umoz-
nilo lepsi zpiisoby spoluprdce a v konecném diisledku tispésné projekty pro vSechny ziicastnéné strany.

ABSTRACT

Alliance Contracts are characterized by a collaborative approach to project delivery and have gained significant traction in tunnelling

projects in both international and domestic European markets in recent years. This paper describes the principles of Alliance Contracts and

then examines how the idea of Alliancing is implemented in Austria including a case study of a major tunnelling project with an emphasis

on the selection process. It is discussed how the introduction of Alliance Contracts in Czech tunnelling projects might be beneficial to the

industry to enable improved collaboration methods and ultimately successful projects for all parties involved.

uvop

Vystavba tunell a podzemnich staveb byva obecné povazovéana za
stavebni prace s vysokym podilem nejistoty. Z technického hlediska
jsou projekty tunel a podzemnich staveb zaloZeny na inZenyrsko-
geologickém prizkumu, ktery zpravidla miZe byt proveden pouze
v omezeném rozsahu. V odbornych kruzich je mnohdy diskutovéno,
Ze zavéry inZenyrskogeologickych prizkumu byvaji vagni, nebo Ze
projektova dokumentace obsahuje konzervativné navrzené konstruk-
ce. Ackoli mnozi zhotovitelé aktivné vyhledéavaji prileZitosti pro
zlepSeni a disponuji know-how, Celi Casto problému nedostatecnych
smluvnich mechanismd, které by umoznily efektivni prostor pro op-
timalizace.

V soucasné dobé se v Ceské republice pro tunely a podzemni stav-
by nejcastéji pouzivaji standardni smlouvy zaloZené na smluvnich
podminkédch FIDIC nebo smlouvy na miru, které ¢dstecné vychazeji
z mechanismti smluvnich podminek FIDIC. Odména za jednotkovou
cenu (méfeny kontrakt) podle Cervené knihy FIDIC &asteéng umoz-
fiuje prizpasobeni smluvni ceny s ohledem na zmény, ke kterym pfi
vystavbé tuneli nevyhnutelng dochézi. Pausalni odména podle Zluté
knihy FIDIC se naproti tomu muZe zdat predvidatelnéjsi z hledis-
ka celkové ceny, ale nezahrnuje mechanismy potifebné k zohlednéni
vysoké miry nejistoty pii vystavbé tuneld. Nakonec ani jedny z téch-
to smluvnich podminek nejsou pro vystavbu tunelti a podzemnich
staveb zcela vhodné a Casto vedou k intenzivnim diskusim ohledné
naroku zhotovitele v disledku nepredvidanych fyzickych podminek.
V souvislosti s tim vypracoval FIDIC Smaragdovou knihu, kterd byla
zatim v Ceské republice aplikovdna pouze v omezeném rozsahu.
Tato kniha byla navrZena specidln€ pro vystavbu tunell a podzem-
nich staveb a zavadi nové mechanismy, jako je napriklad Geotechni-
cal Baseline Report (zprava o vychozich hodnotach geotechnickych
rizik) nebo tpravu doby pro dokonceni (na zékladé smérnych plani
jednotlivych technologickych tfid a skutecného mnoZstvi).

Vedle tradi¢nich metod dodavky staveb se v dynamickém svété
vystavby tunelll a podzemnich staveb objevil koncept Alliancin-
gu jako transformacniho pfistupu, ktery nabizi rdmec spoluprice,
jenz sladuje zajmy vSech zucCastnénych stran. Alliancing podporu-
je spolupraci zaloZenou na sdileni rizik a odmén, kdy objednatel
a poskytovatelé sluzeb, jako je zhotovitel a projektant, pracuji jako

INTRODUCTION

Tunnelling and underground construction are generally
regarded as types of construction work characterized by a high
degree of uncertainty. From a technical point of view, tunnel and
underground construction projects are based on geotechnical
investigation, which can generally only be carried out to
a limited extent. It is often discussed in professional circles that
the conclusions of geotechnical investigations tend to be vague
or that project documentation contains conservatively designed
structures. Although many Contractors actively seek opportunities
for improvement and possess specialized knowledge, they often
face the problem of insufficient contractual mechanisms that limit
the potential for effective optimization.

At present, standard contracts based on the FIDIC Conditions of
Contract for Construction or bespoke contracts, which are partly
based on the mechanisms of the FIDIC Conditions of Contract,
are most often used for tunnels and underground structures in the
Czech Republic. The unit price remuneration (measured contract)
under the FIDIC Red Book Conditions of Contract partly allows
for the adjustment of the Contract price to take account of the
changes that inevitably occur during tunnel construction. The
FIDIC Yellow Book lump sum remuneration, on the other hand,
may appear to offer greater predictability of the overall price, but
it does not include the mechanisms needed to take account of the
high degree of uncertainty in tunnelling. Finally, neither of these
Conditions of Contract are entirely appropriate for tunnelling and
underground construction and often lead to intense discussions
about the Contractor’s claims due to unforeseen physical
conditions. In this context, FIDIC has developed the Emerald Book,
which has so far been applied only to a limited extent in the Czech
Republic. This Book has been designed specifically for tunnel and
underground construction and introduces new mechanisms such as
the Geotechnical Baseline Report or the adjustment of the time for
completion (based on Schedule of Baselines for each excavation
class and actual quantities).

Alongside traditional construction delivery methods, the concept
of Alliancing has emerged in the dynamic world of tunnelling
and underground construction as a transformational approach
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integrovany tym pro dosaZeni spolecnych cilt projektu. Tento model
se vyznacuje kolektivni odpovédnosti za realizaci projektu, sdilenou
odpovédnosti za rizika a piileZitosti a mechanismem ,,sdileni ztraty
i zisku“ na zakladé predem stanovenych cil.. Takovy piistup pod-
poruje nejen efektivitu pri feSeni spord a schvalovani zavérecného
vyuctovani, ale také podporuje ,.kulturu bez obvinovani*“ a metodu
woteviené (icetni) knihy* (se zarukou uhrady vSech vynaloZenych
nékladt), coZ pfispivé k transparentnosti a diivéfe mezi partnery pro-
jektové aliance.

Ve srovnani s tradicnimi zaddvacimi fizenimi vyZaduje zaddvaci
plexnosti hledani partnera nejen na zékladé ceny, ale s vétSim diira-
zem na kvalifikaci, zkuSenosti a dalsi kritéria. Uvedeny aspekt bude
v tomto ¢lanku podrobné rozebran tak, aby mohl ¢tenar Iépe porozu-
mét, jak by mohl byt Alliancing aplikovan v rdmci infrastrukturnich
projektii v Ceské republice. Dale bude aplikovatelnost Alliancingu
v oblasti vystavby tuneld a podzemnich staveb demonstrovana na
prikladu rakouského projektu Stadttunnel Feldkirch.

ALLIANCING

Na pocatku 90. let 20. stoleti byl Alliancing poprvé pouZit pro
projekt tézby ropy a zemniho plynu v Severnim mofi. Projekt byl
uspésné realizovén a aliancni tym dokazal projekt dodat o Sest mé-
sict diive, neZ byl pivodni plan [1]. Na australském trhu je koncept
Alliancingu dobfe zaveden jiz téméf tfi desetileti. Na evropském
stavebnim trhu je v poslednich letech s vyuZitim Alliancingu rea-
lizovan stale vétsi pocet projektl, zejména ve Skandindvii, Velké
Britanii, Némecku a Rakousku.

Spoleénost STRABAG-ZUBLIN ma rozsahlé zkuSenosti s part-
nerskymi zakdzkami prostfednictvim svého modelu ,teamcon-
cept* jiz vice nez 25 let. Jeho pocatky byly v pozemnim stavitelstvi
soukromého sektoru prevazné v Némecku.

KLICOVE PRVKY ALLIANCINGU

Alliancing se v Evropé i ve svété pouzivd v riznych formach,
ale vSechny maji spolecné klicové prvky, které jsou nezbytné pro
vytvoreni Uspésné projektové
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that offers a collaborative framework that aligns the interests of
all stakeholders. Alliancing promotes collaboration based on
risk and reward sharing, where the Owner and service providers
such as the Contractor and Designer work as an integrated team
to achieve common project goals. This model is characterized by
collective responsibility for project delivery, shared accountability
for risks and opportunities, and a ‘“Pain/Gain” mechanism based
on predetermined objectives. Such an approach not only promotes
efficiency in dispute resolution and approval of final accounts, but
also encourages a “no-blame culture” and an “open (accounting)
book” method (with a guarantee of reimbursement of all costs
incurred), which contributes to transparency and trust between
Project Alliance partners.

Compared to traditional procurement procedures, the Alliancing
approach is typically more time-consuming and complex. This is
largely due to the need to select a partner not solely based on price,
but also on qualifications, experience, and other qualitative criteria.
This article will explore this aspect in detail to provide the reader
with a clearer understanding of how Alliancing could be applied
to infrastructure projects in the Czech Republic. In addition, the
article will examine the applicability of the Alliancing model to
tunnelling and underground construction, illustrated through the
case of the Stadttunnel Feldkirch project in Austria.

ALLIANCE CONTRACTS

In the early 1990s Alliancing was established in performing
an offshore oil and gas project in the North Sea. The project was
successfully delivered, and the Alliance Team was able to deliver
the project six months ahead of schedule [1]. Alliance Contracts
have been well established in the Australian market for almost
three decades. In the European construction market, an increasing
number of projects have been delivered using Alliance Contracts
in the past years, particularly in Scandinavia, United Kingdom,
Germany and Austria.

STRABAG-ZUBLIN has extensive experience in partnering
contracts through its “teamconcept” model for more than 25 years,

which started in building

aliance.

Projektova aliance je struk-
turovana za ucelem podpory
spoluprace zicastnénych stran.
Objednatel a zhotovitel(¢) uzce
spolupracuji a pfijimaji spo-
le¢na rozhodnuti v prubéhu
celého projektu. To se odrazi
ve specifické ,,organizacni
struktui'e projektu‘, ktera
zahrnuje dozor¢i radu aliance
(Alliance Board), tym mana-
zert aliance (Alliance Man-
agement Team) a tym aliance
(Alliance Team). Tuto struk-
turu tvoti zastupci objednate-
le i zhotovitele, coz zajistuje
podil vSech zicastnénych na
procesu rozhodovéni. Obecné
plati, Ze rozhodnuti jsou priji-
ména spolecné.

Projektova aliance je kolek-

objectives, Valueg
ang Principles of Behay,

Zédné spory

construction in the private
sector mainly in Germany.

KEY ELEMENTS OF
ALLIANCE CONTRACTS

Alliance Contracts are used
in various forms in Europe and
globally, but they all share key
elements, that are essential to
forming a successful Project
Alliance.

Project Alliance is structured
to foster a collaborative en-
vironment. The Owner and
the Contractor(s) work together
closely, making joint deci-
sions throughout the project.
This is reflected in a certain
“management  structure”
which includes the Alliance
Board, the Alliance Mana-
gement Team and the Alliance

tivné odpovédna za vysledek
projektu a jeho pInéni. VSichni

Obr. 1 Kli¢ové prvky Alliancingu

Fig. 1 Key elements of Alliance Contracts

zdroj STRABAG source STRABAG . i
Team. This structure is formed

by representatives from both
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zaCastnéni se podili na ,.sdileni rizik a ziska“. Vysledkem je, Ze
vSichni zicastnéni sleduji stejné cile tak, aby byl projekt realizovan
optimalnim zpiisobem, coZ jim umoziuje soustfedit se na zasadu
,»t0 nejlepsi pro projekt* a také na kulturu ,,Zadné spory — hleda-
ni eSeni — pouceni se z chyb*.

Duvéru a transparentnost v rdmci projektové aliance podporuje
piistup metody ,,oteviené knihy* k finan¢ni a projektové doku-
mentaci, diky niZ maji vSichni ¢lenové projektové aliance pfistup
ke stejnym informacim.

Zékladni prvky uvedené na obr. 1 by mély byt nedilnou soucasti
kazdé projektové aliance. Kromé toho jsou silné stranky projekto-
vych alianci ddle vyuZzivany ke kolektivni odpovédnosti za projekto-
vou dokumentaci a specifickému sytému odménovani s motivaénimi
prvky.

VCASNE ZAPOJENI ZHOTOVITELE A ODPOVEDNOST
ZA PROJEKTOVANI

Vyhody Alliancingu jsou plné vyuzity zavedenim v¢asného za-
pojeni dodavatele (ECI, z angl. Early Contractor Involvement), kte-
ré vytvari prostor pro implementaci inovativnich feseni a efektivni
pfipravu projektu, ¢imz se dosahuje co nejvétsi optimalizace nd-
kladd a ucelnéjsiho vyuZziti zdrojii. Proces Alliancingu je obvykle
rozdélen do dvou fazi: faze pred zahajenim stavby a faze vystavby,
jak je zndzornéno na obr. 2.

Vybér idedlniho partnera objednatelem vyZzaduje urcity kva-
lifika¢ni proces. Ten zahrnuje rdzné kroky jako jsou pohovory,
workshopy a slySeni. Ty slouzi k posouzeni vhodnosti ucastnika
z hlediska porozuméni smlouvé, struktury tymu aliance, principt
Alliancingu a cild projektu, stejné jako schopnosti fesit konflikty.
Objednatel vybere nejlepsiho mozného partnera pro zahdjeni prvni
faze Alliancingu, tedy faze pred vystavbou. Jejim cilem je zapojit
zhotovitele do projektovani a planovani, a také do tvorby Casové-
ho harmonogramu a cilovych nédkladt (z angl. Target Cost, Casto
oznacovanych i jako TOC, Target Outturn Cost, tj. cilové konecné
ndklady). Po tuspésném dokonceni faze pred vystavbou a dohodé
o cilovych nakladech muZe byt zahajena druha faze — faze vystav-
by, tedy samotné provadéni stavebnich praci.

Tuel

the Owner and the Contractor side, which ensures that all principals
have an equal say in the decision-making process. In general,
decisions are made jointly.

The Project Alliance is collectively responsible for the outcome
of the project and its performance. All parties “‘share risks and
rewards”. As a result, all participants are following the same
objectives to deliver the project in the optimum way possible
which allows them to focus on the “best for project” principle as
well as a “no blame — no fault — no dispute” culture.

Trust and transparency within the Alliance are fostered by
an ‘“open book” approach granting full access to financial and
project documentation to ensure that all participants have access
to the same information.

The core elements shown in Fig. 1. should form an integral part
of every Project Alliance. In addition, the strengths of Alliance
Projects are further utilized by a shared Design responsibility and
an incentivized remuneration system.

EARLY CONTRATOR INVOLVEMENT AND DESIGN
RESPONSIBILITY

The strengths of Alliance Contracts are best realized by
implementing Early Contractor Involvement (ECI) which supports
innovation and planning to deliver value for money by involving the
Contractor at a very early stage of the project. Alliance Contracts
are usually divided into two phases: the Pre-construction Phase
and the Construction Phase (see Fig. 2).

The Selection of bidder requires a certain qualification process. It
includes various steps, such as interviews, workshops and hearings
to assess the proponent’s suitability in terms of understanding
the Contract, Alliance-Team Structure, Alliance Principals and
objectives as well as ability to handle conflict. The Owner chooses
the best partner possible to start the first phase of the Alliance, the
Pre-construction Phase. It has the aim to involve the Contractor in
the Design and planning as well as in the development of the time
schedule and the Target Cost (often referred to as TOC, Target
Outturn Cost). After a successful Pre-construction Phase and
an agreement on the Target Cost the second stage, Construction
Phase, and the construction work may start.

Vybér zhotovitele
Selection of bidder

Faze pred zahajenim vystavby
Pre-construction phase

<> Dohoda o pfedrealizagnich sluzbach
Pre-construction agreement

&

or demolition works
Draft design

Optimisation

1 cost indication
Market quotes for key trades

mmm  Objednatel

Mozné zadani zakéazky realizaéni projektové
dokumentace nebo demoliénich praci
Potential award of construction design

Construction design
:
1
1
1
1
i
Development of bid estimation !
i
1
1
1

Owner Open Tools - digital solutions designed to facilitate transparency, communication, and collaboration
— Zhotovitel

Contractor

Milnik
<> Milestone ‘

Provoz dila
Operation

Faze vystavby
Construction phase

Smluvni zajisténi zakazky
Contract

Construction
2 offer

Dokonéeni dila
Completion

1 Zaskoleni tymu
1 Team training

Volitelné: ukonéeni dohody
Optional: termination of agreement

Obr. 2 Fdze Alliancingu
Fig. 2 Phases of Alliance Contracts

zdroj STRABAG source STRABAG
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Na konci faze pred zaCatkem vystavby je moznost ukoncit spo-
lupréci objednatele se zhotovitelem. Jednim z diivodi pro takovy
postup muZe byt situace, kdy se strany nejsou schopny dohodnout
na cilovych nakladech. Objednatel pak miZe zah4jit nové zadavaci
fizeni a najit jiného zhotovitele.

SYSTEM ODMENOVANI

Systém odménovani je v rdmci Alliancingu obvykle zaloZen na
metodé ,,oteviené knihy*, diky které je zajiSténa plna transparent-
nost. V€asné zapojeni zhotovitele umoziiuje objednateli a zhoto-
viteli spolecné stanovit cilové ndklady. Cilové naklady zahrnuji
rezervu na rizika a prileZitosti, na jejich tvorbé se podileji objedna-
tel a zhotovitel spolecné.

34. rocnik - €. 3/2025

The end of the Pre-construction Phase includes an exit possibility
to stop the collaborative cooperation. One reason to do this could
be when parties are unable to agree on Target Costs. The Owner
may then start the selection process to find a different Contractor.

REIMBURSEMENT

Compensation under Alliancing Contracts is typically based
on an open book approach to ensure full transparency. The Early
Contractor Involvement allows the Owner and the Contractor to
collaboratively establish the Target Cost. The Target Cost includes
a budget for Risk provision jointly developed by the Owner and
the Contractor.

Ve fazi pred zahdjenim stavby
jsou obvykle hrazeny pouze sku-
te¢né vynalozené naklady, bez za-
hrnuti marze/zisku a bez ,,sdileni
ztréaty i zisku®.

Systém odménovani po za-

Cast 3 - ,Sdileni ztraty i zisku*
Part 3 — Pain/Gain Mechanism

* e.g cost over/underrun
Cast 2 - Plirazka za reie a zisk
Part 2 - Contractor's Fee

hijeni vystavby je zndzornén ¢ spravni rezie
o o . ¢ corporate overheads
na obr. 3. Sklada se ze tii Cas- o zisk

*margin for profit

Cast 1 - Pfimé naklady
Part 1 - Direct Cost

ti. Cast 1 opraviiuje zhotovitele
k plné tdhradé skuteCnych pri-
mych nédkladd projektu (vcetné
ndkladG na fizen{ stavby). Cast 2
pak tvori prirazka za reZie a zisk.
Tato pfirdzka je obvykle procen-
tem skute¢nych primych naklada
projektu. Cést 3 definuje mecha-

materidl, poddodavky)

subcontractors)
vyrobni rezie

* napf. pfekrocené naklady / nizsi naklady

o skute¢né pfimé naklady (napf. mzdy,

actual Cost (e.g. wages, material,

including cost for site management

Cast 3
Part 3

Prirazka X
za rezie a zisk Zisk
Gain

» Prirazka N o
Rezerva na rizika zarezieazisk B 5
QO 0o

Direct Cost Direct Cost Direct Cost

Cast 1
Part 1
Cast 1
Part 1

Cilové naklady Nizsi néklady Prekrocené naklady
nismus ,,sdileni ztraty i zisku®, Target Cost Cost underrun Cost overrun
ktery je spojen se skute¢nym eko- Felofens 7 OBV, ] ramstated from OV, 1]

nomickym vysledkem projektu

Obr. 3 Systém odmeériovdni Alliancingu

ve srovnani s pfedem stanoveny- Fig. 3 Remuneration System of Alliance Contracts

mi cili. Pokud jsou skutecné na-

klady niZsi nez cilové, strany si rozdéli zisk (napt. 50/50). Pokud
skute¢né naklady prekroci cilové naklady, bude piekroceni rovnéz
rozdéleno mezi strany rovnym dilem. VySe maximdlni ztraty pro
zhotovitele je omezena pfedem dohodnutou horni hranici. Ten-
to systém odménovani podporuje nejduleZitéj$i princip v ramci
Alliancingu: vSechny strany spolecné vyhravaji (z angl. WIN-
-WIN) nebo prohravaji (z angl. LOSE-LOSE). Soucasn¢ zarucuje,
7Ze cile zicastnénych stran jsou sladény.

SDILENI RIZIK

Na rozdil od standardnich smluv neobsahuje Alliancing specific-
kou regulaci, pokud jde o nepfiznivé fyzické podminky, jako je rizi-
ko neocekavanych geotechnickych podminek, které ve standardnich
smlouvach obvykle predstavuji narok na dodatecné ¢asové a finan¢ni
naklady. Hlavni zdsadou Alliancingu je, Ze rizika projektu jsou spo-
le¢né sdilena partnery aliance. Tato zdsada zddraziiuje vyznam fizeni
a hodnoceni rizik ve fazi pred zahdjenim vystavby, kdy je jako sou-
cast cilovych nédkladi definovana financ¢ni rezerva na rizika. Pokud
se riziko projevi v priibéhu vystavby, vysledné naklady budou pokry-
ty (stejné jako vSechny piimé ndklady projektu), ale cilové naklady
nebudou upraveny. Tento princip v podstaté eliminuje potfebu claim
managementu pro vSechna rizika, ktera jsou kolektivné sdilena.

Alliancing miZe samoziejmé obsahovat ustanoveni pro piipady
udalosti, které vedou ke zméné dohodnutych cilovych naklada. Ty-
picky se jedna o dodatecné prace, které nebyly soucasti ptivodniho
rozsahu zadani, a dalSi udalosti, na kterych se partneti dohodli pred
fazi vystavby [1], [2].

In the Pre-construction phase, reimbursement is typically
limited to actual costs, with no margin for profit or “Pain/Gain”
share included. The compensation model once the construction
starts is shown in Fig. 3. It consists of three parts. Part 1 entitles the
Contractor full reimbursement of the direct project cost (including
cost for site management). Part 2, also known as “Contractor’s
Fee”, allows the Contractor to recover a fair contribution of their
corporate overheads plus a margin for profit. The fee is typically
a percentage of the actual direct project cost. Part 3 defines the
“Pain/Gain” mechanism which is linked to the actual project
outcome compared to the pre-agreed targets. If the Actual Cost are
below the Target Cost, the parties will be sharing the Gain (e.g.
50/50). When the Actual Cost exceed the Target Cost, the cost
overrun will be also shared equally between the parties. The max
loss for the Contractor(s) is limited to the pre-agreed cap. This
Remuneration System fosters the most crucial principle within
Alliance Contracts: All parties win (WIN-WIN) or lose (LOSE-
LOSE) together. It guarantees that the objectives of the parties
involved are harmonized.

RISK SHARING

Unlike standard contracts, Alliance Contracts do not have
a unique regulation when it comes to adverse physical conditions,
such as the risk of subsurface conditions, which usually constitute
an entitlement for additional time and cost in standard contracts.
The guiding principle in Alliance Contracts is that project risks
are collectively shared by the Alliance partners. This principle
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SPECIFICKE POZADAVKY RAZEB TUNELU

Schopnost predpovédét miru nejistoty je v projektech vystavby
tuneltl zdsadnim faktorem, jelikoZ vyznamné ovliviiuje vymezeni
rozsahu praci ve fazi zadavaciho fizeni. Tato nejistota vznika pre-
devsim v dusledku omezené dostupnych informaci o podminkach
horninového prostiedi, coZ nuti objednatele vytvaret nejpravdépo-
dobnéjsi predpokladané scénére. Tyto predpoklady se pak pouzi-
vaji k modelovéani a vyjadieni rozsahu projektu, jako je seznam
polozek ve vykazu vymér, ktery tvori zaklad pro zadavaci fizeni
a umoznuje ziskat srovnatelné nabidky od riznych tcastniki zada-
vaciho fizeni. Tento pfistup vSak ze své podstaty odraZi pouze je-
den z moznych scénari a odchylky od predpokladi jsou oCekavany
jako normalni vzhledem k omezenym informacim ve fazi zadava-
ciho fizeni. Proto je nezbytné tyto odchylky ucinné fesit a zajistit,
aby projekt zlstal pruzny a prizplisobivy nepfedvidanym zménam.
Kvalita projektové dokumentace a predpoklady ucinéné ve fazich
pred zahijenim vystavby jsou klicové, protoZe pifimo ovliviiuji po-
souzeni rizik projektu a nésledny smluvni ramec [3].

Predpokladem pro efektivni uplatnéni Alliancingu u velkych
infrastrukturnich projekti tunelovych staveb je adekvatni geo-
technicky/inZenyrskogeologicky prizkum a spolupriace odbornikil
vSech zucCastnénych stran, objednatele, projektanta a zhotovite-
le(0) ve fazi pred zahdjenim stavby. Tato spoluprace je nezbytna
pro presnou interpretaci geologickych dat a jejich promitnuti do
geotechnické interpretace, kterd definuje rozsah geotechnickych
parametrti pro vycet praci potiebnych pro pfimy odhad nédklada
a prislusnou rezervu pro nepredvidatelné naklady.

Metoda nédkladové ceny pro vSechny pfimé ndklady (Céast 1)
v kombinaci s motiva¢nim mechanismem v projektech vystavby
tuneld s sebou nese vyznamné vyhody tim, Ze zohlediiuje nejisto-
ty, které jsou podzemni stavbé vlastni. Umoziuje tGpravy v reakci
na nepfedvidané geotechnické podminky v ramci smluvniho rdm-
ce (bez nutnosti claimi), ¢imZ se sniZuje riziko zpozdéni projektu
a zvySeni souvisejicich ndkladi. Mechanismus sdileni ztraty i uZit-
ku zarucuje, Ze zhotovitel(¢) bude(ou) pracovat co nejefektivnéji
s ohledem na Cas a penize tak, aby ziskal(i) bonusovou platbu (Cast
sdileného zisku).

ZAVEDENI ALLIANCINGU V RAKOUSKU

V oblasti vystavby tuneli a podzemnich staveb realizuje Ra-
kousko tadu projektd pomoci Alliancingu pfizpisobeného speci-
fickym poZadavkim rakouského stavebnictvi. Tyto projekty byly
v Rakousku doposud zahajovany v ramci Alliancingu pouze ve fazi
vystavby, tj. bez v€asného zapojeni zhotovitele. Pfipravu projekto-
vé dokumentace provadi tfeti strana, zatimco stavebni prace a ko-
ordinace stavebni faze jsou zaddvany oddélené. Ackoli se zadavaci
fizeni zaméfuje na kvalitativni kritéria, cilové naklady jsou v ramci
zadavaciho fizeni stanoveny rovnéz kompetitivné. Systém odmé-
Hovani je modelem nakladové ceny s motiva¢nimi prvky a metodou
oteviené knihy. Tento pfistup v rakouskych projektech vystavby
tunell nabizi flexibilitu a pfizpisobivost béhem vystavby a je tak
Uspésny pro toto specifické odvétvi.

Pro dalsi vyuziti vyhod Alliancingu se ocekava, Ze budouci ra-
kouské projekty pujdou jesté o krok dale a budou klast diraz na
v€asné zapojeni zhotovitele uz ve fazi projektovani. Tento pristup
umoziiuje zaclenéni projekénich praci do rozsahu praci zhotovi-
tele, ¢imZ podporuje spolupréci, ktera vyrazné zvySuje efektivitu
a inovacni potencial projektu. Zapojenim zhotovitele jiz v rané fazi
procesu lze optimalizovat vysledky projektu diky sdileni odbornych
znalosti a spole¢nému rozhodovani. Soucasny i budouci Allian-
cing odrazi zavazek Rakouska k rozvoji pfistupu k vystavbé tuneli
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emphasizes the importance of risk management and risk
assessment in the Pre-construction phase where a risk contingency
is defined as part of the Target Cost. If a risk materializes during
construction, the resulting cost will be covered (like all direct
project cost), but the Target Cost will not be adjusted. This
principal essentially eliminates the need for Claim management
for all risks that are collectively shared.

Of course, Alliance Contracts may incorporate provisions for
Adjustment Events that lead to a change of the agreed Target Cost.
This is typically the case for additional works that were not part
of the original scope and other events that are agreed upon by the
parties before the construction phase [1], [2].

TUNNELLING SPECIFIC REQUIREMENTS

Forecast uncertainty is a critical consideration in tunnelling
projects, as it significantly influences the definition of the scope of
work during the tender stage. This uncertainty arises primarily due
to the limited information available about underground conditions,
which necessitates the Owner to make assumptions about the most
likely scenarios. These assumptions are then used to model and
express the project scope as a list of items in the bill of quantity,
forming the basis for tendering and enabling the receipt of
comparable bids from different companies. However, this approach
inherently reflects just one possible scenario, and deviations from
the plan are expected as normal due to the limited information at
the tender stage. Therefore, it is essential to handle these deviations
effectively, ensuring that the projectremains flexible and adaptable to
unforeseen changes. The quality of the Design and the assumptions
made during the Pre-construction phases are crucial, as they directly
impact the project’s risk assessment and the subsequent contractual
framework [3].

The preconditions for effective Alliancing in major infrastructure
tunnelling projects are geological investigations and the
cooperation of the experts of all parties, the Owner, Designer and
Contractor(s) for construction, during the Pre-construction phase.
This collaborative approach is essential for accurate interpretation
of Geological Data and its reflection in the Geotechnical
Interpretation, which defines the range of geotechnical parameters
for the scope of work needed for the direct cost estimation and the
respective budget for unforeseeable.

The cost-plus fee approach for all Direct Cost (Part 1) combined
with incentive mechanism in tunneling projects has significant
advantages by accommodating the inherent uncertainties of
underground construction. It allows for adjustments in response
to unforeseen conditions within the contractual frame (no claims
necessary), reducing the risk of project delays and associated costs.
The “Pain/Gain” mechanism guarantees that the Contractor(s)
will work in the most efficient way in respect of time and money
to gain a bonus payment (part of shared Gain).

ALLIANCE CONTRACTS IN AUSTRIA

In the realm of tunnelling projects, Austria has been
implementing multiple Alliance projects that meet the unique
demands of Austria’s construction industry. These Alliance
Project have so far only started in the Construction Phase, i.e.
without Early Contractor Involvement. The Design was conducted
by a third party, while the construction works, and coordination of
the Construction Phase are managed separately. While the focus
of the tender procedure is on qualitative criteria, the Target Cost
is also determined as part of the tender procedure competitively.
The remuneration is an incentivized cost-plus fee model with an
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prostfednictvim inovativnich strategii Alliancingu, jak je uvedeno
v doporucenich Rakouské asociace stavebnich technologii [4].

PRIPADOVA STUDIE - STADTTUNNEL FELDKIRCH

Projekt Stadttunnel Feldkirch je vyznamna infrastrukturni inicia-
tiva rakouské spolkové zemé Vorarlbersko, navrZena za ti¢elem sni-
Zeni dopravnich pretiZzeni na vysoce frekventované kiiZovatce ve
mésté Feldkirch. Tento projekt zahrnuje vystavbu sloZitého pod-
zemniho prostoru se ¢tyfmi tunelovymi dseky, které jsou spojeny
centralnim kruhovym objezdem, s celkovou délkou 3686 metrQ
(obr. 4). Planované dokonceni projektu je v roce 2030.
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open book principle. This currently prevalent approach in Austrian
tunnelling projects offers flexibility and adaptability during the

construction phase and has thus been a success for the industry.
To further utilize the strengths of Alliancing, it is expected that
future Austrian Alliance Projects will go one step further and
emphasize Early Contractor Involvement, where the Contractor
is responsible for both Design and Construction work. This
approach allows for the integration of Preliminary Design into
the Contractor’s scope, fostering a collaborative environment
that enhances project efficiency and innovation. By involving the
Contractor early in the process, project outcomes can be optimized
through shared expertise and

aligned decision-making. Current
and future Alliance Contracts reflect
Austria’s commitment to advancing
tunnelling practices through
innovative Alliancing strategies, as
outlined in the recommendations by
the Austrian Building Technology
Association [4].

CASE STUDY - STADTTUNNEL
FELDKIRCH

The project Stadttunnel Feldkirch
is a significant infrastructure
initiative by the state of Vorarlberg
(Owner) designed to reduce traffic
congestions at the high-traffic
junction in the city of Feldkirch,
Vorarlberg, Austria. This project
involves  the construction  of
a complex underground space with
four interconnected tunnel sections,
linked by a central roundabout, with

Pred samotnou realizaci hlavniho projektu bylo zasmluvnéno
a realizovdno nékolik pfipravnych praci, véetné priizkumnych Stol
Altstadt a Tisis. Vystavba prazkumné stoly Tisis dlouhé 1 200 metra
byla zadéna a realizovana za pouZiti Alliancingu. Ackoli §lo z po-
hledu Alliancingu o neobvykle maly projekt (s hodnotou pfiblizné
10 miliond EUR), jednalo se o zamérné rozhodnuti objednatele. Ob-
jednatel, spolkova zemé Vorarlbersko, totiZ chtéla na malém projektu
ziskat zkuSenosti s Alliancingem a vSemi souvisejicimi aspekty, aby
vyhodnotila jeho vhodnost pro realizaci hlavniho projektu.

Spolecnost STRABAG AG ve sdruZeni s firmou Jdger Bau
GmbH tento projekt ziskala a projektova aliance v letech 2022—
2024 tspésné realizovala uvedenou prizkumnou Stolu. Tym alian-
ce prinesl do projektu bohaté zkusenosti a odborné znalosti, coz
zajistilo uspéSnou realizaci a vCasné dokonceni. Projektovy tym
vyjadfil pozitivni zpétnou vazbu ohledné implementace metody
oteviené knihy, kterd usnadnila v€asné feSeni jakychkoli problé-
md, které se béhem projektu vyskytly. Zavérecné vyictovani bylo
odsouhlaseno béhem pouhych dvou tydnd, coz potvrzuje zavazek
k efektivnimu a pfesnému finan¢nimu fizeni. Projekt byl dokoncen
bez jakychkoli claimi (narokt) nebo sport, coz svédci o uspéSném
fizeni a realizaci, jiz bylo dosazeno diky jasné komunikaci a vza-
jemnému porozuméni mezi vSemi zdcastnénymi stranami. Tym

aliance projektu Tisis je zobrazen na obr. 5.

zdroj Land Vorarlberg source Land Vorarlberg
Obr. 4 Schéma Stadttunnel Feldkirch — podzemni kruhovy objezd se Ctyrmi tunelovymi iiseky
Fig. 4 Overview Stadttunnel Feldkirch — Underground roundabout with four tunnel sections

a total length of 3686 meters (see
Fig. 4). The planned completion of
the project is 2030.

Several  Preliminary =~ Works
have been contracted and executed to support the main project,
including among others the exploratory tunnels Altstadt and
Tisis. The construction of Exploratory Tunnel Tisis, a 1.200
meter tunnel, was awarded and performed as an Alliance Contract
despite its rather small project size (about 10 M). What might
seem untypical at first was a conscious move by the Owner. The
state of Vorarlberg wanted to experience Alliancing and everything
that comes with it on a small project to evaluate its feasibility for
the main Contract.

STRABAG AG, in collaboration with its joint venture partner
Jdger Bau GmbH, was awarded with this Contract and the Project
Alliance successfully built the exploratory tunnel from 2022 to
2024. The Alliance Team brought a wealth of experience and
expertise to the project, ensuring its successful execution and
timely completion. The project team expressed positive feedback
regarding the implementation of the open-book approach, which
facilitated the timely resolution of any difficulties that arose during
the project. Remarkably, the final account was settled within just
two weeks, demonstrating a commitment to swift and accurate
financial management. The project was completed without any
claims or disputes, highlighting the successful management and
execution achieved through clear communication and mutual
understanding among all parties involved. Alliance Team project
Tisis is shown in Fig. 5.
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Obr. 5 Tym aliance projektu Tisis
Fig. 5 Alliance Team of the Tisis project

Diky taspéchu prazkumné $toly Tisis, realizované v ramci Allian-
cingu, se objednatel rozhodl aplikovat stejny pfistup i na hlavni
projekt Stadttunnel Feldkirch.

Na obr. 6 jsou zndzornéna kritéria hodnoceni specifikovand v ram-
ci zadavaciho fizeni. Ta se skladaji z 60 % z ekonomickych krité-
rii a ze 40 % z kvalitativnich kritérii. Ekonomickd kritéria zahrnuji
dvé slozky: cilové néklady a pfirdzku za reZie a zisk, pricemz kazda
z téchto dvou slozek je téméf stejné dileZitd. Prirdzka za reZie a zisk
je omezena minimalni hodnotou tak, aby se zajistilo vylouceni pod-
hodnocenych nabidek. Kvalitativni kritéria zahrnuji fadu dil¢ich kri-
térii, pri¢emz nejvétsi diraz je kladen na personal zhotovitele (tym
aliance), ktery je podroben riznym pohovortim. DalSimi dileZitymi
kritérii jsou pfistup k fizeni rizik, kritéria udrZitelnosti a optimalizace
projektu.

Zadavaci fizeni se skladalo ze tfi kol podani nabidky a trvalo od
ledna 2024 do podpisu smlouvy v prosinci 2024, tedy necely rok.
Po zvetejnéni zaddvaci dokumentace se objednatel setkal se vSemi
UcCastniky samostatné na informa-

zdroj Jiger Bau mbH source Jager Bau GmbH
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Due to the of the
preliminary Tisis project under
the Alliance Contract, the Owner
decided to implement the same
Alliancing approach for the main
Contract of Stadttunnel Feldkirch.

Fig. 6 shows the award criteria
of the tender process. They
consist of 60% economic criteria
and 40% quality criteria. The
economic criteria consist of two
elements: The Target Cost and
the Fee which are almost equally
important. The fee has a minimum
percentage threshold to ensure that
Contractor’s to rule out underpriced
offers. The quality criteria consist
of a number of sub-criteria with the
strongest focus on the Contractor’s
personnel (Alliance Team) which
is tested in different hearings.
Other important criteria include
the risk management approach,
sustainability criteria and project-
optimization.

The  procurement  process
consisted of three tender submissions and lasted from January
2024 until the Contract award in December 2024, i.e. less
than one year. After issuing the tender documents, the Owner
met with all bidders separately in an information meeting to
introduce the new Contract model and discuss it openly. The
subsequent first tender submission included only indicative prices
(not relevant for evaluation). For the qualitative part of the bid,
a report with suggestions for project-optimizations was already
evaluated after the first submission. All other reports for the
quality were indicative and could be improved for the second
submission.

The first submission was followed by a negotiation with Owner
to get feedback on the first submission and discuss open questions.
The subsequent second tender submission was evaluated for all
economic and quality criteria. The team performance of each
bidder was evaluated in hearings that included “role plays”
where handling of difficult technical situations, conflicts and

success

-

tivnim jednéni, kde prfedstavil ten-

to novy model dodavky a oteviené
o ném diskutoval. Prvni kolo podéani
nabidek zahrnovalo pouze orientac-

Tym aliance Alliance Team

Kli¢ovi odbornici Key Personnel

Technické znalosti  Technical Knowledge
Porozuméni smlouvé Understanding of the Contract
Schopnost fesit konflikty Ability to Handleconflicts

ni ceny, které nebyly relevantni pro

| Optimalizace Optimization

| | Uroveri obsahu Quality of Content |

hodnoceni. Kvalitativni ¢ast nabid-

Kvalitativni kritéria
40 %
Quality Criteria
40%

| Udrzitelnost Sustainability

| | Logistika a snizeni CO2 Logistics and CO2 Reduction |

ky jiz obsahovala zpravu s navrhy
na optimalizace projektu, ktera byla t
hodnocena po prvnim kole. VSech-

Rizeni rizik Risk Management Rizeni rizik a kvalita Risk Management Approach & Quality

Prirazka za reZie a zisk Fee

Spravni rezie Corporate Overheads
Zisk Profit

ny ostatni zpravy tykajici se kvality
byly orienta¢ni a mohly byt vylep-
Seny pro druhé kolo podani nabidek.

Po prvnim podéni nabidek nésle-
dovala jednani s objednatelem, aby

Ekonomicka kritéria
60 %
Economic Criteria
60%

Cilové néklady Target Costs

Mzdy Wages

Materidl a stroje Materials, Equipment
Subdodavatelé Subcontractors
Vyrobni rezie Site Management
Pfirazka za rizika Risk Provision

atd. efc.

se ziskala zp€tnd vazba k nabidkdm

a prodiskutovaly se oteviené otaz-
ky. Nasledujici druhé kolo podani

Obr. 6 Hodnotici kritéria Alliancingu Stadttunnel Feldkirch
Fig. 6 Award Criteria for the Alliance Contract Stadttunnel Feldkirch
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nabidek bylo hodnoceno podle vSech ekonomickych a kvalitativ-
nich kritérii. Vykon tymu kazdého ucastnika byl hodnocen v po-
hovorech, které zahrnovaly ,,roleplay simulace®, v jejichZ priabéhu
se zkoumalo, jak ucastnik fesi slozité technické situace, konflikty
a rozhodovéni v ramci projektové aliance. Po pohovorech byl po-
Cet ucastnikil redukovan na tfi, a to na zakladé hodnoceni nabidek
objednatelem.

Tri zbyvajici Gcastnici byli pozadani o podani tfeti a zdvazné
nabidky, kterd méla urcit preferovaného ucastnika pro kone¢na jedna-
ni. Na zaklad¢ kritérii uvedenych na obr. 6 byla za nejlepsiho partne-
ra pro projektovou alianci vyhodnocena spolecnost STRABAG AG
ve sdruzeni s firmami Jager Bau GmbH a Hilti&Jehle GmbH. Ten-
to tym jiz prokazal velmi silny vykon pfi realizaci prizkumné Sto-
ly Tisis a ma nejlepsi pfedpoklady pro opakovani tohoto tspéchu
v ramci praci vétsiho rozsahu.

BYLO BY MOZNE ZAVEST ALLIANCING V CESKE
REPUBLICE?

Pokud jde o vefejné zakazky na stavebni prace spocivajici ve vy-
stavbé tunelil a podzemnich staveb, ty jsou v Ceské republice coby
nadlimitni vefejné zakazky nejcastéji administrovany v otevieném
fizeni podle § 56 zdkona ¢. 134/2016 Sb., o zadavani vetejnych
zakézek (dale jen ,,ZZVZ*). Kontakt s potencidlnimi generdlnimi
dodavateli (zhotoviteli) je u nékterych velkych projektt zajistén ve
formé predbéznych trznich konzultaci. Zde zadavatel (objednatel)
pred zahajenim zaddvaciho fizeni predevSim ovéfuje nastaveni
prisnosti uvaZovanych pozadavki profesni zputsobilosti, technic-
ké kvalifikace a jinych specifickych smluvnich podminek jako je
délka zarucni doby, rozsah pojisténi, pozadavky na specifické cer-
tifikace apod. Ackoliv by intenzivnéjsi komunikace mezi zadava-
telem a ucastniky ohledné€ moznych inovaci, o specifickych rysech
projekti vystavby tuneld a o dalSich pfinosech byla oboustranné
vyhodnd, v ¢eském prostiedi absentuje a neni tak plné vyuZivan
potencial ZZVZ ani Alliancingu.

Z7ZN'Z stejné jako rakousky spolkovy zakon o vefejnych zakaz-
kach z roku 2018 (BVergG 2018) vychazi ze smérnice Evropského
parlamentu a Rady 2014/24/EU ze dne 26. tnora 2014 o zadavani
vefejnych zakdzek. Pro ¢eské pravni prostfedi by méla byt proto
vétSina zasad Alliancingu rovnéZ aplikovatelna. Pro administraci
vefejné zakazky by dle vyse uvedeného pfichdzelo v uvahu fizeni
se soutéznim dialogem podle § 68 ZZVZ nebo, stejné jako v Ra-
kousku, jednaci fizeni s uvefejnénim podle § 60 ZZVZ.

V Ceské republice predstavuje v zadavacich fizenich nejéastéjsi
hodnotici kritérium nejnizsi nabidkova cena s vahou cca 80-90 %.
Hodnotici kritérium zkuSenosti odborného persondlu predstavuje
obvykle pouze 10-20 % a jina hodnotici kritéria se u projektl vy-
stavby tunelll a podzemnich staveb obvykle nevyskytuji. Bylo by
jisté pfinosné, kdyby zadavatel pfi hodnoceni nabidek vice reflek-
toval nejen ekonomicka, ale i kvalitativni hodnotici kritéria, po-
dobné jako bylo popsdno v pripadové studii projektu Stadttunnel
Feldkirch.

Kromé téchto formalnich aspektl s ohledem na verejné zakazky
vyZzaduje zavedeni Alliancingu zmény ve vztazich mezi smluvnimi
partnery. Z pohledu objednatele to zahrnuje kladeni velkého diirazu
na kvalitativni kritéria vybéru a nespoléhani se pfevazné na cenu.
Zména systému odménovani z jednotkovych cen nebo pausalnich
¢astek na metodu nékladové ceny (s motiva¢nimi prvky k udrZe-
ni se pod cilovymi ndklady) vyZaduje flexibilitu, divéru a odvahu
pfijmout moZnost pfekroceni nakladd. Alliancing také vede k ak-
tivnéjsi ucasti objednatele béhem vystavby. Pfijiméani spole¢nych
rozhodnuti objednatelem jako skuteCnym partnerem zhotovitele,
ktery sdili stejné cile, je Casto vnimano jako pfinosné ve srovnani
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decision-making within the Alliance were simulated. After the
hearing, the numbers of bidders were reduced to three, based on
the Owner’s bid evaluation.

The three remaining bidders were asked to submit their third
and binding offers to determine the preferred bidder in the final
negotiations. STRABAG AG, Jiager Bau GmbH and Hilti&Jehle
GmbH was evaluated as the best partner for the Project Alliance
based on the criteria shown in Fig. 6. This team has already shown
a very strong performance in the exploratory tunnel Tisis and will
have the best prerequisites to now repeat this success on a bigger
scale.

WOULD ALLIANCE CONTRACTS BE SUITABLE
FOR CZECH REPUBLIC?

In the Czech Republic, public works contracts for tunnels
and underground structures are typically procured as above-
threshold contracts using an open procedure under Section 56
of Act No. 134/2016 Coll., on Public Procurement (the “PPA”).
For some large projects, preliminary market consultations under
Section 33 PPA are used to assess the adequacy of requirements
related to professional competence, technical qualifications,
warranty periods, insurance, and certifications. However, deeper
engagement on project-specific issues, innovations, and value-
added aspects remains limited. As a result, the full potential of
both the PPA framework and the Alliancing model remains
underutilized.

The Czech Public Procurement Act, like Austria’s Federal Public
Procurement Act 2018 (BVergG 2018), is derived from Directive
2014/24/EU of the European Parliament and of the Council of 26
February 2014 on public procurement. As such, the core principles
underpinning the Alliancing model should, in principle, be
transferable to the Czech legal framework. In this context, the use
of a competitive dialogue procedure under Section 68 of the PPA
or alternatively, a negotiated procedure with publication under
Section 60, similar to Austrian practice, would be appropriate for
procuring such Contracts.

In the Czech Republic, the lowest bid price is the predominant
evaluation criterion in procurement procedures, typically carrying
a weight of around 80-90%. The experience of professional staff
generally accounts for only 10-20%, while other evaluation
criteria are rarely applied in tunnel and underground construction
projects. Enhanced consideration of both economic and qualitative
evaluation criteria by the Owner would substantially improve
procurement outcomes, as demonstrated in the Stadttunnel
Feldkirch project case study.

Beyond these formal aspects of public procurement, the
introduction of Alliancing necessitates a fundamental shift
in the relationships between contractual partners. From the
Owner’s perspective, this means prioritizing qualitative selection
criteria rather than relying primarily on price. Transitioning
from remuneration based on unit prices or lump sums to
a cost-plus fee model (with incentives to remain below target
costs) demands flexibility, trust, and a willingness to accept
potential Cost Overruns. Alliancing also encourages more
active Owner involvement during construction. Joint decision-
making, with the Owner as a true partner sharing common goals
with the Contractor, is often seen as a positive contrast to the
adversarial dynamics that can sometimes occur in construction
projects.

The Contractor’s perspective also presents challenges. During
the tendering process, skilled workers must often be “reserved”
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s konfliktnim prostedim, které se nékdy miaze vyskytnout v rdmci
stavebnich projektt.

Totéz plati i pro pohled zhotovitele. Béhem zadavaciho fizeni
musi byt vysoce kvalifikovani pracovnici ,,rezervovani“ po dlou-
hou dobu, aniz by védéli, zda bude zakazka zhotoviteli zadana.
Béhem vystavby miiZze byt pro zhotovitele neobvyklé zapojit ob-
jednatele a dalsi partnery do vSech rozhodnuti o projektu, vcetné
nakupu materidltl a najimani subdodavateld. Nutnost zvefejnit vel-
ké mnoZstvi vlastniho know-how stejné jako plné transparentnost
nakladd predstavuji riziko pro zhotovitele, ktefi se nékdy obavaji,
Ze by tato transparentnost mohla byt pouZita proti nim. V neposled-
ni fadé se Alliancing obvykle vyznacuje pomérné nizkou trovni
rizika, ale také omezenymi moZnostmi zisku.

Navzdory témto nezbytnym zménam pfistupu miZe byt Allian-
cing pro obé strany velmi pfinosny, pokud budou pracovat na za-
kladé spolupréce a pristupu ,,to nejlepsi pro projekt*.

Cesky ZZVZ uz dnes poskytuje urdity prostor pro moznou, ale-
spon Castecnou, implementaci Alliancingu. A to zejména prostied-
nictvim kombinace vicefdzového jednaciho fizeni s uverejnénim
(pfipadné fizeni se soutéZnim dialogem) nebo zavedenim vice hod-
noticich kritérii. Zédkladnim predpokladem je dodrZeni zdsad trans-
parentnosti, rovného zachdzeni, nediskriminace a rovnéz pravidel
hospodarské soutéze béhem celého procesu.

ZAVER

V ¢lanku bylo popsano, co je Alliancing a jaké vyhody a ome-
zeni mize predstavovat. Koncept Alliancingu uspésné zavedla fada
zemi po celém svéte, véetné Rakouska, kde jeho aplikaci vyborné
ilustruje projekt Stadttunnel Feldkirch. Z formalniho hlediska pro
prijeti Alliancingu v Ceské republice nejsou zasadng&jsi prekazky.
Znamenalo by to sice zmény ve vztazich mezi smluvnimi partnery,

ale dle nazoru autort by S§lo o vyrazné piinosny krok pro vSechny
zuCastnéné strany.
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for extended periods without certainty that the Contract will
be awarded. During construction, it may be unusual to involve
the Owner and other partners in all project decisions, such as
procurement of materials and subcontractor hiring. Additionally,
the need to disclose extensive proprietary know-how and maintain
full cost transparency can pose risks, as Contractors could fear this
openness might be used against them. Finally, Alliancing typically
features relatively low risk but also limited profit margins.

Despite these challenges, Alliancing can offer substantial
benefits to both parties when based on cooperation and a “best for
the project” mindset.

The Czech Public Procurement Act already allows a certain
scope for partial implementation of Alliancing, mainly through
combining multi-stage negotiated procedures with publication
(or procedures involving competitive dialogue) and introducing
multiple evaluation criteria. The fundamental prerequisite is
adherence to the principles of transparency, equal treatment, non-
discrimination, and fair competition throughout the entire process.

CONCLUSION

This article has outlined the concept of Alliance Contracts,
emphasizing their key advantages and limitations. The model has
been successfully implemented in several countries, including
Austria, where the Stadttunnel Feldkirch project serves as a clear
example of its practical application. From a legal and procedural
perspective, there appear to be no significant obstacles to adopting
the Alliancing approach in the Czech Republic. Although its
implementation would require adjustments to the contractual
relationships among project stakeholders, the authors contend
that such a shift could deliver substantial benefits for all parties
involved.
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REVITALIZACE STANICE METRA JIRIHO Z PODEBRAD A VYSTAVBA
BEZBARIEROVEHO ZPRISTUPNENI — ZKUSENOSTI ZHOTOVITELE
REVITALIZATION OF JIRIHO Z PODEBRAD METRO STATION
AND CONSTRUCTION OF BARRIER-FREE ACCESS — CONTRACTOR'S
EXPERIENCE

PETR VELICKA, JAN PANUSKA

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.

uvop

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
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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,
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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




Tuel

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,
STRABAG a.s.
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UCOV - DOPLNENI OBTOKU, RAZBA STOLY, ZAVAZENI
i A VYSTROJENi SKLOLAMINATOVYM POTRUBIM
UCOV - ADDING A DIVERSION, GALLERY EXCAVATION, SLIPLINING
AND FITTING WITH FIBREGLASS PIPES

JIRI MESTAN, JAROMIR ZLAMAL

ABSTRAKT

Soucdsti stavby obtoku na Ustiedni Cistirné odpadnich vod v Praze bylo nejen samotné ukldddni potrubi, ale i raZba §toly v ndrocnych
geologickych podminkdch, vystavba mérného a vypustniho objektu a reSeni komplikaci spojenych s historickymi zbytky staveb a zvySenou
hladinou Vitavy. Zminéna jsou i specifika pouZitych technologii a zarizeni, které umoznily efektivni realizaci ve stisnénych podminkdch.
Pri ukldaddni potrubi SUPERLIT GRP nebo HOBAS se zhotovitel snaZi dopravou neposkodit potrubi, nezanechat ve Stole Zddné pridavné
technologické zarizeni a snadno je osadit s malym poctem pracovnikii. Hmotnost zavdZeného potrubi se pohybuje c¢asto v hodnotdch stovek
kilogramii, proto zhotovitel dila navrhuje takové reseni, které je bezpecné, ekonomické a casové nendrocné. V clanku se uvddi zavdaZeni
GRP potrubi DN2000 ve Stole kanalizacniho obtoku.

ABSTRACT

A part of the construction of the diversion at the Central sewage treatment plant in Prague was not only the laying of the pipes itself,
but also the excavation of a gallery in demanding geological conditions, the construction of a gauging and outflow object, the solving
of complications associated with historical remains of structures, and a raised level of the Vitava. Also mentioned are the specifics of
used technologies and devices, which allowed an effective realisation in constricted conditions. During the laying of SUPERLIT GRP
or HOBAS pipes, the contractor makes an effort not to damage the pipes by transporting them, not to leave any additional technological
devices in the gallery, and to set them easily with a small number of workers. The weight of the sliplined pipes often ranges in figures of
hundreds of kilograms, which is why the contractor of the work suggests such a solution that is safe, economical, and time undemanding.

In the article, the installation of GRP DN2000 pipes into the gallery of the sewer diversion is mentioned.

uvop

Kanaliza¢ni obtok je nova stavba technické vybavenosti v area-
lu Ustfedni &istirny odpadnich vod v Praze (UCOV) (obr. 1) [2].
Obtokovym potrubim DN2000 budou vedeny nafedéné splaskové
vody z prelivu hrubého predcisténi do Vltavy. Jedna se o trvalou
stavbu umisténou pod zemi.

Pro jeho zhotoveni bylo potieba pocitat se sloZitou geologii, kvi-
li které bylo nutné prijmout dodatecna opatfeni v priibéhu razby,
déle s pozustatky vystavby Nové vodni linky a také se zvySenou
minatového potrubi SUPERLIT DN2000/SN 12500 ve stisnénych
podminkach $tol, které predstavuje specifické inZenyrské feSent,
vyZadujici peclivou piipravu a inovativni technologickd reSeni.
Kazda stavba ma pritom své zvlaStnosti — od rozméri Stoly pres typ
potrubi aZ po logistickd omezeni. Bezpecna manipulace s potru-
bim, minimalizace pouZiti pfidavnych zafizeni ve Stole a efektivni
montaz s omezenym poctem pracovniku jsou kli¢ové pozadavky,
které je tieba splnit. Pro tyto tcely bylo pouZito specidlné vyvinuté
zafizeni firmy POHL cz, a.s.

REALIZACE STAVBY

Tézni Sachta

Stavba byla zahdjena v fijnu 2023 hloubenim téZni Sachty. Pred
zapoCetim hloubeni byly stavajici inZenyrské sit€ vytyceny na terén.
TeZni Sachta byla umisténa v mist€¢ budouciho mérného objektu.
Meéla obdélnikovy tvar o rozmérech 4,7 x 5,5 m a hloubku 10,4 m.
Pro zapazeni byly pouZity vodorovné ocelové ramy z profilii 1220.
Jednotlivé ramy byly postupné zavéSovany na ocelovy ohlubrio-
vy ram, tvofeny dvojici profildt U220, uloZeny na terénu (obr. 2).

INTRODUCTION

The sewerage diversion is a new structure within the technical
facilities on the compound of the Central sewage treatment plant in
Prague (UCOV) (Fig. 1) [2]. Through the DN2000 diversion piping
diluted sewage water from a coarse screening spillway will be lead
into the Vltava. It is a permanent structure located under the surface.

For its completion, it was necessary to take into account the
difficult geology due to which it was essential to accept additional
measures during the excavation, then with the remains of the
construction of the New water line and also with a raised level of
the Vltava. The article focuses on the laying of heavy SUPERLIT
DN2000/SN 12500 fibreglass pipes in cramped conditions of
galleries that presents a specific engineering solution demanding
thorough preparation and innovative technological solutions.
However, every construction has its own oddities — from the
dimensions of the gallery to the types of pipes to logistical
limitations. Safe manipulation with pipes, the minimising of usage
of additional devices in the gallery, and an effective assembly with
a limited number of workers are key requirements that are necessary
to meet. For these purposes, a specially developed apparatus by the
POHL cz, a.s. Company was used.

REALISATION OF THE STRUCTURE

Hoisting shaft

The construction was initiated in October 2023 with the
excavation of the hoisting shaft. Before commencing the excavation
the current infrastructural services were marked out on the ground.
The hoisting shaft was positioned in place of the future measuring
object. It had a rectangular shape with dimensions of 4.7x5.5m and
adepth of 10.4m. Horizontal steel frames made of 1220 profiles were
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téZni Sachta - po ukonceni razby bude
upravena a vyuzita jako mérny objekt
hoisting shaft — after concluding

the excavation it will be modified

and utilised as a gauging object

zbylé piloty pouzivané pro zéklad jefabu
remaining piles used for the foundation
of the crane

Il. etapa |l. stage
celkova delka useku 94,79 m
total length of the section of 94.79m

téZni Sachta 1 - stavajici Sachta,
ktera bude rozsifena

hoisting shaft 1 - current shaft
that will be enlarged

Obr. 1 Situace stavby
Fig. 1 Construction site plan

Po vyhloubeni Sachty byly stény vyztuZeny stfikanym betonem
SB 25 (C20/25) s vlozenou KARI siti BSOOA 6x150—6x150 mm
a tloustkou 250 mm.

Sachta byla v bezprostiedni blizkosti Vltavy, jeji dno bylo pod
hladinou podzemni vody, kterou bylo proto nutné sniZovat Cerpa-
nim.

Pazici ramy byly v rozte¢i 0,5 az 0,8 m v kombinaci se zataznym
pazenim za pouZiti ocelovych paznic Union.

Terén Cisai'ského ostrova byl kvuli vyuZziti v minulosti dorovna-
van. Hloubeni tedy zacalo v navazkach typu ,,skladka”. Vyskyto-
valy se zde betony, panely, pneumatiky, ocelova lana a dalsi tehdy
nepotfebny materidl. Hloubeni dale pokracovalo v geologickych
podminkéch, které nekorespondovaly s inZenyrskogeologickou re-
Sersi, protoZe byl pouzit prizkumny vrt vzdaleny necelych 40 m od
Sachty. Pfi razbach byly zastizeny navazky a fluvidlni sedimenty.
Navazky obsahovaly bloky betonu do velikosti aZ 1 m?. Fluviélni
sedimenty mély charakter piskd s proménlivym obsahem jemno-
zrnné jilovité slozky — od piscitych jilt aZ po pisky s pfimési jem-
nozrnné zeminy. VSechny fluvidlni sedimenty mély piimeés Sté€rkové
frakce zastoupené valouny kfemene a jinych hornin do velikosti
10 cm, zastoupené od 10 do 40 %.

utilised for bracing. Individual frames were gradually suspended
from a pit bank frame, made up of a couple of U220 profiles, placed
on the terrain (Fig. 2). After excavation of the shaft the walls were
reinforced with SB 25 (C20/25) shotcrete with an inserted BSO0A
6x150-6x150mm KARI mesh and a thickness of 250mm.

The shaft was in the immediate vicinity of the Vltava, its bottom
was below the groundwater level which needed to be lowered by
pumping.

Bracing frames had a spacing of 0.5 to 0.8m in combination with
soldier frames while using Union steel sheet piles.

The terrain of the Cisarky Island had to be levelled due to its
usage in the past. Excavation therefore began in made-ground of
a “landfill” type. Concretes, panels, tires, steel ropes, and other
then useless materials were encountered. The excavation then
continued in geological conditions that did not correspond to the
engineering-geology research, because an exploratory bore almost
40m away from the shaft was utilised. During excavations made-
ground and fluvial sediments were encountered. In the made-
ground concrete blocks up to 1m? in size were reached. Fluvial
sediments had a character of sands with differing contents of
a finely-grained clay component — from sandy clays up to sands
with an ingredient of a finely-grained soil. All fluvial sediments
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had an ingredient of a gravel fraction comprising boulders of
quartz and other rock up to 10cm in size with a volume from 10
to 40%.

Excavation

The excavation of the gallery with inner dimensions of
2.67/2.37m was carried out from the hoisting shaft southwards
towards a connection to the 1% phase 28m in length and in the
northern direction towards the outflow object 61m in length. The
temporary reinforcement with a total thickness of 230mm was
formed by SB 25 (C20/25) shotcrete reinforced by two B5S00A
6x150-6x150mm steel meshes, and K21 mine reinforcement. The
excavation of the gallery was carried out with one bench. For the
stabilisation of the overburden the installation of CKT #32mm
steel self-drilling spiles 4 metres in length into the vault was carried
out, with a metre overlay and an axial spacing of 30cm. Then the
securing of the overburden with UNION pre-excavation sheet piles
was performed.

During the excavation of the southern gallery the breasting of
the entire face carried out with chemical grouting of the front zone.
For the face UNION sheet piles were used, which secured up to
95% of the area of the face. During the gradual removal of the
bracing piles from the surface with manual mucking, and repeated
securing of the partition (creation of benches), it was managed to
prevent the spilling of sand from the face (Fig. 3).

It was necessary to overcome two reinforced concrete piles 0.9m
in diameter which served as the foundation of a tower crane during
the construction of the New water line (Fig. 4). The method of
progressive demolition and installation of mine frames was chosen.
Every pile was propped up by three K21 mine frames.

During excavation of the northern gallery which went underneath
a slope towards the Vltava, for the securing of the overburden,
a measure in the form of jet grouting carried out from the surface
RaZba was executed. With that, a solid vault was created which in

RaZzba Stoly o vnitinich rozmérech 2,67/2,37 m byla provadé- | combination with face breasting with UNION sheet piles enabled
na od té€Zni Sachty jiznim smérem k napojeni na 1. etapu v délce | a safe completion of the excavations.

28 m a severnim smérem k vypustnimu objektu v délce 61 m. Do- After completing the excavations a bottom from C20/25 cast
Casna vyztuz v celkové tloustce 230 mm byla tvorena stifkanym | concrete 200mm in thickness was made.

Obr. 2 Hloubeni tézni Sachty
Fig. 2 Hoisting shaft excavation

Outflow object

An interesting thing was the
unorthodox termination of the
entirepipingunit.Itwascomprised
of an oblique pipe with a lon-
ger side of 6.7m and a shorter one
of 2.8m. With that, an ellipsoidal
“snout” 4.4m in length (Fig. 5)
was created. Assembly, rotation,
and transport via a shore path
alongside the Vltava were diffi-
cult. Reinforcing of the wall
and the concreting of this object
followed.

So far it is impossible to give
commands to the wind and the
rain, and therefore it was even
necessary to come to terms with
a risen level of the Vltava that
came during the realization. The
level of the river rose by more than

two meters in September 2024

Obr. 3 Cilkovéni pii razbé Obr. 4 Pilota po v&iovém jeidbu and it interrupted works inside the
Fig. 3 Face breasting during excavation Fig. 4 Pile left over by a tower crane measuring object.
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betonem SB 25 (C20/25), vyztuzenym dvéma ocelovymi sit€mi Tab. 1 Technické vlastnosti sklenénym vidknem vyztuZeného reaktoplastu
B500A 6x150-6x150 mm a diilni vyztuzi K21. Razba Stoly probi- | (CRP)[1]

) ) . . P . Tab. 1 Technical specifications of fibreglass reinforced thermosetting polymer
hala na jednu lavku. Pro stabilizaci nadloZi se provadélo jehlovani (GRP) [1]

klenby ocelovymi samozavrtnymi jehlami CKT ©32 mm o dél- AT Orientace
ce 4 metry, s metrovym prekrytim a osovou vzdalenosti 30 cm. — material GRP SUPERLIT Orientation
Dile bylo provadéno zajisténi nadloZi pomoci piedrazenych pazin Technical information obvodova podélna
- GRP material SUPERLIT perimeter longitudinal
UNION.
Pii razbé jizni §toly bylo provadéno ilkovani celé Zelby a che- | Hustoa (GRP) kg/m? 1750-2100

Density (GRP)

mickd injektdZ predpoli razby. Pro ¢ilko byly pouzivany paZnice

Modul pruznosti (pfi 23 °C

UNION, které zajistovaly az 95 % plochy celby. Pfi postupném Modulups of elasti(fity (at 2%“(;) MPa | 10000-20000 | 8000-16000
odebirdni paznic od vrchu, s ru¢nim odtéZovanim a opétovnym Pevnost v tahu (normalni) MPa 60-220 1560
zajiStovanim celby (tvorbé lavic), se dafilo pfedchdzet vysypdni Tensile strength (normal)
pisku z Celby (obr. 3). Pevnost v tahu ) '

Byl tné zdolat dvé Zelezobetonové piloty o priméru 0,9 m LT B0 2l O T b7 e

yio nuine zdolat dve zelez ve prloty © prumeru U, M, | Tensile strength (lock joint design)
které slouzily jako zaloZeni vé€Zového jetdbu pri vystavbé Nové Poissondy soudinitel
vodni linky (obr. 4). Byla zvolena metoda postupného ubourdvani Poisson ratio - 0,22-029
a vkladani dalnich rami. Kazda pilota byla podepiena tfemi dul- Modul pruznosti v tlaku (pfi 23 °C)
nimi ramy K21. Modulus of elasticity MPa 7500-18000
S L ) 3 . in compression (at 23°C)

Pfi razbé severni Stoly, kterd prochdzela pod svahem smérem Povnost v flaku
k Vltavé, bylo pro zajisténi nadloZi provedeno opatfeni v podob& | Compressive strength MPa | 120-160 80-100
tryskové injektaZe provadéné z povrchu. Tim se vytvofila pevna Deformace v tlaku (do porusen) - e o
klenba, kterd v kombinaci s ¢ilkovanim pomoci paznic UNION Strain in compression (by violation) e s
umoZnila bezpe¢n& dokonit razby. Modul pruznosti v ohybu MPa | 12000-16000

Po dokonceni razeb bylo zhotoveno dno z litého betonu C20/25 Eendlng mo:ulus the|:StICIty

v evnost v tahu za ohybu

v tloustce 200 mm. Tensile bending strength MPa 110-150 12-60

Vyustni objekt

Zajimavosti bylo netradi¢ni zakonceni celé trubni sestavy. Tu History of sliplining and joining of SUPERLIT GRP pipes
tvorila seSikmend roura s delSi stranou 6,7 m a krat§i 2,8 m. Tim in the Czech Republic

se vytvofila elipsovitd ,.tlama* s délkou 4.4 m (obr. 5). Montaz, The HOBAS factory literature presents pipeline sliplining with an
natoCeni a jeji doprava po bichové cesté podél Vltavy byla obtiZna. | example from Hamburg. Into the profile of gallery, rails were fitted
Nasledovala armatura stény a betonaZ tohoto objektu. that must have been secured to the lining of a gallery. The sliplining

VEtru a desti jeSté poroucet nelze, a proto bylo nutné se vyrovnat carrier was secured inside the pipe and that was shifted with little
i se zvySenou hladinou Vltavy, kterd pfisla béhem realizace. Hladi- | force to the destination. In Prague, a similar method of pipe
na feky se v zaff 2024 zvedla o vice neZ dva metry a prerusila prace sliplining has already been used on four occasions [3]. Successfully
uvnitf mérného objektu. sliplined were pipes into a “Flushing canal” object between TéSnov

and Liben at a length of ca. 400m into
current Vianini DN1500 pipes. Used were
HOBAS DNI1200 (1174/1229) pipes,
SN5000N/m?, 6000mm in length. The
weight of one pipe was 1161kg. Within the
construction of a tunnel of the City ring
road (Blanka Tunnel complex) in Prague-
Troja, a sewerage collector was modified
— the stabilisation of OK 4FE DN2000
outlets. HOBAS DN1600 (1556/1638)
pipes were used, SNI10000N/m?,
3000mm long. The weight of the pipe
was 1296kg. During construction of the
“Sewerage collector H” in Dolni Pocernice
a SUPERLIT GRP DN8O0O (778.5/819.9)
pipe, SN10000N/m?, 3000mm long, was
sliplined into a gallery. The weight of one
pipe was 294kg.
Description of the sliplining carrier

For the sliplining of SUPERLIT GRP

pipes a device was designed (a sliplining
carrier), consisting of two sections — front

Obr. 5 Montdz seSikmeného potrubi na vyistnim objektu and rear carrier. Both carriers are inserted
Fig. 5 Mounting angled pipes at the outflow object into the pipe and fastened with steel bracing
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Historie zavazeni a spojovani
potrubi SUPERLIT GRP v Ceské
republice

Firemni literatura HOBAS uva-
di zavdZeni potrubi na piikladu
z Hamburku. Do profilu Stoly byly
osazeny kolejnice, které musely byt
upevnény do osténi Stoly. Zavazeci
vozik byl upevnén uvnitf roury a ta
byla malou silou posouvina na mis-
to uréeni. V Praze se jiz ve Ctyfech
pfipadech pouZila podobnd metoda
zavaZeni rour [3]. Uspésné byly za-
vezeny roury do objektu ,,Proplacho-
vaci kanal®“ mezi TéSnovem a Lib-
ni v délce cca 400 m do stdvajicich
trub Vianini DN1500. Byly pouZity
roury HOBAS DN1200 (1174/1229),
SN5000 N/m? dl. 6000 mm. Hmot-
nost jedné roury byla 1161 kg. V ramci vystavby tunelu Méstské-
ho okruhu (Tunelovy komplex Blanka) byl v Praze-Troji upraven
Kanaliza¢ni sbéra¢ — stabilizace vypusti OK 4FE DN2000. Bylo
pouZzito potrubi HOBAS DN1600 (1556/1638), SN10000 N/m? dl.
3000 mm. Hmotnost potrubibyla 1296 kg. Pti vystavbé ,,Kanalizac-
niho sbérace H* v Dolnich PoCernicich byla do §toly zavaZena roura
SUPERLIT GRP DN800 (778,5/819,9), SN10000 N/m? dlI.
3000 mm. Hmotnost jedné roury byla 294 kg.

. =

pipes

Popis zavdZeciho voziku

Pro zavézeni rour SUPERLIT GRP bylo navrZeno zafizeni (za-
véazeci vozik) sestdvajici ze dvou Cdsti — pfedniho a zadniho vo-
ziku. Oba voziky jsou do roury vloZeny a upevnény ocelovymi
rozp€rnymi stojkami s trapézovym zavitem. Do roury se opiraji
pres ocelové mésickovité opory o rozméru 80/600/R = 600 m.
Tento rozmér mésickovych opér je navrZen tak, aby pfi dotaZeni
nedoslo k protdceni opér a aby pfi predepnuti nedoslo k deformaci
roury.

Tubus predniho voziku ze dvou ocelovych nosnikt U120 je sva-
fen spojovacimi plechy tl. 10 mm na distan¢nich podlozkach. Do
tohoto tubusu se zasunuje nosnik 1120, ktery je s tubusem spojen
§rouby @25 mm. Na pfednim konci 1120 je pfipojen otoény drzdk
kol s fidici ojkou, kterou se usmériiuje jizda celé soupravy. Ocelo-
vy tubus neni v potrubi umistén vodorovné, ale uklonény tak, aby
kolo voziku po ptijezdu k dfive osazené roufe mohlo pii vysunuti
teleskopické ¢asti z profilu 1120 dosednout dovniti predchozi dri-
ve osazené roury SUPERLIT GRP.

Na spojovaci plechy tubusu, které spojuji U120, jsou piivafeny
krabi¢ky o rozméru 72 x 72 mm z plechu tl. 8§ mm, do kterych
se usazuji ocelové rozpérné stojky. Jejich dotaZenim do roury
SUPERLIT GRP je ptedni vozik pevné spojen s rourou a souprava
je pfipravena k prepravé.

Zadni vozik je rovnéz tvoren tubusem ze dvou U120 svafenych
plechy tl. 10 mm. Na konci tubusu z U120 je pfivafen svisly plech
tl. 10 mm, ktery U120 spojuje, a na ném je pfivafena osa kol
@25 mm. Upevnéni zadniho voziku do potrubi SUPERLIT GRP
je obdobné jako u predniho (obr. 6).

Doprava a spojeni potrubi SUPERLIT GRP

Vozik byl navrZen velmi jednoduchy, aby jeho montdZ na potru-
bi netrvala dlouho. Na dno Stoly byla poloZena vrstva betonu tl.
200 mm, kterd umoznila snadnou dopravu potrubi na misto urceni
(obr. 7). Dopravu potrubi provadéli v tomto pfipadé pouze Ctyfi
pracovnici.

Obr. 6 Poufiti voziku na zavdzeni potrubi SUPERLIT GRP
Fig. 6 Using the carrier for the sliplining of SUPERLIT GRP

Tuel

struts with a trapezoidal thread. They
prop up into the pipe through steel
moon-like supports with dimensions
of 80/600/R=600m. This dimension
of the moon-like supports is designed
such that the spinning of struts would
not occur during tightening and also
that a deformation of the pipe would
not occur during pre-stressing.

The tube of the front carrier made
of two U120 steel beams is welded
with connecting sheets 10mm in
thickness onto distance washers. Into
this tube, an 1120 beam is inserted,
which is connected to the tube with
?25mm screws. On the front end of
the 1120, a revolving wheel bracket
with a guiding shaft is mounted,
with which the drive of the entire set
is guided. The steel tube is not placed horizontally in the pipeline,
but it is sloped such that the wheel of the carrier during the arrival
towards a previously mounted pipe could with the sliding out
of a telescopic part from an 1120 profile fit inside the previously
mounted SUPERLIT GRP pipe.

Boxes with dimensions of 72x72mm from 8mm thick sheets,
into which the steel bracing struts are seated, are welded to the
connecting plates of the tube that connects the U120. With their
tightening into the SUPERLIT GRP pipe the front carrier is tightly
connected to the pipe and the set is ready for transport.

The rear carrier is likewise formed by a tube from two U120
welded with 10mm thick sheets. At the end of the tube from the
U120 a 10mm thick vertical sheet is welded, which connects the
U120 and on which the @25mm axis of the wheels is welded. The
mounting of the rear carrier into the SUPERLIT GRP pipes is
analogous to the front one (Fig. 6).

Transportation and joining of SUPERLIT GRP pipes

The carrier was designed quite unsophisticated so that its assembly
onto the piping would not take long. On the bottom of the gallery,
a 200mm layer of concrete was put down, which allowed easy
transport of the pipes to the place of destination (Fig. 7). In this case
only four workers carried out the transportation of pipes.

After the arrival of the entire set, an entry wedge is placed by the
earlier mounted pipe, the telescopic part from 1120 with wheels
extends into the earlier mounted pipe, it is locked in place in the tube
from U120 in a new transportation position and the first part of the
carrier drives into that pipe. When the sliplined pipe is levelled out
directionally, the vertical levelling using an inner spindle follows.
After driving into the mouth the pipe is underlaid, secured against
movement, and the disassembly of the carrier can occur. Then the
mounting of the bracing strut and the distributing cross are carried
out.

A special steel tool (bracing strut) is inserted into the gap between
the two earlier mounted pipes, at the end of the inserted pipe the
distributing cross is attached, welded from two steel beams. The
joining of the pipes is carried out by using the same technological
method as with the earlier realised structures. A winch with bracing
struts placed at the end of the pipes was used. Between the bracing
strut and the two crossed steel beams a connecting rod with an
inserted winch is placed, with which the attached pipe is hauled to
the already assembled pipe (Fig. 8).

The pipes were transported by four workers, one steered and three
at the back pushed the pipe. This method was the most effective
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Obr. 7 Stola pro zavdzeni potrubi SUPERLIT GRP, vpravo pFi¢ny Fez §tolou

Fig. 7 Gallery for sliplining of SUPERLIT GRP pipes, rights cross section of a gallery

Po prijezdu celé soupravy se k diive osazené trubce umisti ndjez-
dovy klin, vysuvna ¢ast z 1120 s koly se vysune do dfive osazené-
ho potrubi, zaaretuje se v tubusu z U120 v nové prepravni poloze
a predni ¢ast voziku vjede do této roury. KdyZ se zavaZené potrubi
urovna do sméru, nésleduje vyskové vyrovnani pomoci vnitfnich
vieten. Po najeti do hrdla se roura podloZi, zajisti proti pohybu
a muZze dojit k demontéZzi voziku. Nasledné se provede montdz roz-
pery a roznéaseciho kiiZe.

Do spary mezi dvé dfive osazené roury se vloZi specialni ocelovy
pripravek (rozpéra), na konec zasouvané roury se pripevni rozna-
Seci kfiz, svafeny ze dvou ocelovych nosnikl. Spojovéani rour se
provadi stejnym technologickym zplsobem jako na dfive realizo-
vanych stavbach. PouZil se vratek s rozpérami umisténymi na konci
rour. Mezi rozpéru a dva zkfiZzené ocelové nosniky se umisti tdhlo
s vloZenym vratkem, kterym se osazovand roura dotdhla k jiz osa-
zené roufe (obr. 8).

Roury prepravovali Ctyfi pracovnici, jeden fidil a tfi vzadu rouru
tlacili. Tento zpasob byl nejefektivnéjsi a také bezpecny, po dobu
dopravy se mohli pracovnici mezi sebou dorozumivat a reagovat na
neocekavané situace.

Po montézi nasledovala fixace potrubi. Ta se provedla pomoci
ocelovych pasnic 40 x 3 mm (2 ks na kazdou rouru), které se za-
kotvily zavitovymi ty¢emi do betonového dna a dikladné napnu-
ly. Uvedeny ptiklad dokazuje, Ze zavdzeni rour DN2000 do Stol

and also safe, over the course of the transport the workers could
communicate with each other and were able to react to unexpected
situations.

After assembly, the fixation of the pipes followed. That was
carried out with steel 40x3mm flanges (2 pcs for every pipe) which
were anchored and thoroughly fixed with threaded bars to the
concrete bottom. The mentioned example proves that the sliplining
of DN2000 pipes into galleries of small dimensions is possible using
a special sliplining carrier. However solving technical problems
during the design of the carrier pays off, the sliplining of pipes takes
place without problems with minimal time demands. The operation
of the carrier is simple. The workers will appreciate that, especially
in instances when the pipes are sliplined for a length of up to 400m.
This method does not require any special technological operations
inside the galleries, as is for example the anchoring of brackets
for rails into the lining of the gallery and the removal of rails after
sliplining of the pipe.

Concreting

The fixated pipeline was breasted and concreted in 20m sections.
The concreting was carried out in three steps so that the surfacing
of the pipes would be prevented. The empty spherical cap was
backfilled along the entire length of the section with a cinder
concrete suspension so that the complete filling of the gallery would
be attained (Fig. 9).

R R R P R P T SR PR

Obr. 8 Spojovdni potrubi SUPERLIT GRP pomoci nosniku, tdhla a vloZené rozpéry

S e
4

Fig. 8 Joining SUPERLIT GRP pipes with a beam, connecting rod, and an inserted bracing strut
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malych rozmért je mozné pomoci spe-
cidlniho zavazeciho voziku. VyfeSeni
technickych problémd pfi navrhu vozika
se vSak vyplati, zavdZeni rour probiha
bez problémil, s minimalnimi ¢asovymi
naroky. Obsluha vozikl je jednoduché.
To zv1ast oceni pracovnici v pfipadech,
kdy se roury zavazi na délku az 400 m.
Tento zpusob nevyzaduje zadné speci-
alni technologické operace uvniti §tol,
jako je napt. zakotveni konzol pro kolej-
nice do osténi Stoly a odstrafiovani ko-
lejnic po zavezeni roury.

Betonaz

Zafixované potrubi se po usecich
20 m zacilkovalo a zabetonovalo. Beto-
naz se provadéla po tfech krocich, aby
se zabranilo vyplavani potrubi. Volny
vrchlik se v celé délce tseku zalil popil-
kocementovou suspenzi, aby se docililo
kompletniho vyplnéni Stoly (obr. 9).

v £

£ ﬂ
= x
i .

Mérny objekt

Po dokonceni betondZe severniho
a jizniho useku byl v misté téZni Sachty
vybudovan mérny objekt. Tento objekt
tvofi Zelezobetonova konstrukce s vniti-
nimi padorysnymi rozméry 3 x3m
a vyskou 3,4 m. Objekt je zaklopen stro-
pem, ze kterého vede na povrch 5,2 m
vysoky Sachetni komin. Vnitini prostor
je vyzdény cedicovymi cihlami do po-
loviny profilu potrubi. Na né navazuje
obezdivka stén z kanaliza¢nich palenych
cihel (obr. 10).

Uvniti je naistalovano zafizeni MaR
(Méfeni a Regulace), které sleduje pra-
tok vody v pripadé pouziti obtokového
potrubi.

ZAVER

Uvedeni obtoku do provozu je plano-
vano v 06/2025. Pred zahijenim projek-
tu se zdélo, Ze pijde o pomérné béZnou
stavbu, kterych firma POHL cz, a.s. za
35 let svého pisobeni realizovala ce-
lou fadu. V pribéhu vystavby se vSak
vyskytly situace, s nimiZ se museli pra-
covnici vyporadat poprvé. Tyto tvrdé nabyté zkuSenosti byly ale
prinosem a posunuly firmu zase o kus dal.

JIRI MESTAN, mestan@pohl.cz,
Ing. JAROMIR ZLAMAL, zlamal@pohl.cz,
POHL cz, a.s.

Recenzoval Reviewed by: Ing. Martin Cermdk

LITERATURA / REFERENCES

Obr. 10 Komora mérného objektu
Fig. 10 Chamber of the gauging object

Obr. 9 Betondz, viseku Stoly se zabudovanym potrubim SUPERLIT GRP
Fig. 9 Concreting of a section of the gallery with mounted SUPERLIT GRP pipes

Gauging object

After completing the concreting of the
northern and southern sections a gauging object
was constructed at the location of the hoisting
shaft. This object comprises a reinforced steel
structure with inner floor plan dimensions
of 3x3m and a height of 3.4m. The object is
covered by a ceiling from which a 5.2m tall
shaft chimney leads to the surface. The inner
area is lined with basalt bricks up to the half of
the profile of the pipes. To those a brickwork
wall from fired sewerage bricks connects
(Fig. 10). Inside, a MaR (measuring and
regulation) device is installed, which monitors
the flow rate of water in the case the diversion
pipeline is used.

CONCLUSION

The launch of the diversion is planned for
06/2025. Before the commencement of the
project, it seemed that it would be a relatively
common structure that the POHL cz, a.s.
company has over the 35 years of its existence
realized a large number. Although during
construction situations occurred with which
the workers had to come to terms for the first time. But these harshly
acquired experiences were a benefit and once again propelled the
company a little bit further.

JIRI MESTAN, mestan@pohl.cz,
Ing. JAROMIR ZLAMAL, zlamal@pohl.cz,
POHL cz, a.s.
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POLSKE OCELOVE DULNI VYZTUZE POUZITE PRI REKONSTRUKCI
KANALIZACNI STOLY NA ULICI SPORTOVNI V BRNE
POLISH STEEL MINING SUPPORTS USED IN THE RECONSTRUCTION
OF THE SEWER TUNNEL ON SPORTOVNI STREET IN BRNO

DAVID ZUBA, MAREK GRODZICKI, JAROMIR ZLAMAL

ABSTRAKT

V ¢ldnku se popisuje ndhrada Ceské ocelové ditlni vyztuZe za polskou na stavbé ,,Brno, Sportovni, Rekonstrukce kanalizace*. V Ceské
republice skoncila vyroba ocelové diilni vyztuZe typu K21 a K24 a dodavatelé i projektanti jsou nuceni hledat ndhradu. Po odstoupeni
nékolika dodavatelii, nabizejicich dokonce ndhradu za nedostupnou ocelovou diilni vyztuz typu K21 a K24 firmy Liberty profily HEB 100,
nastala na této stavbé kritickd situace. Nakonec firma Erebos nabidla kruhovou vyztuZ z Polska vyrdbénou ve firmé Huta Labedy S.A. S ni
byl projekt zddrné dokoncen. Huta Labedy S.A. je polskd oceldrna s tradici od roku 1848, specializujici se na vyrobu ocelovych diilnich
vyztuZi a prislusSenstvi. Inovativni materidly, jako oceli S480W a S550W, zajistuji vysokou pevnost a odolnost proti korozi. Produkty jsou
certifikovdny ve spoluprdci s odbornymi institucemi a Siroce vyuZivdny v dillnim priimyslu a podzemnim stavitelstvi. Firma poskytuje tech-
nickou podporu i pro zdkazniky v Ceské a Slovenské republice.

ABSTRACT

This article discusses the replacement of Czech steel mining supports with Polish ones in the project “Brno, Sportovni Street, Sewer
Reconstruction”. In the Czech Republic, production of steel mining supports of types K21 and K24 has ceased, forcing suppliers and
designers to seek alternatives. After several suppliers withdrew, some offering substitutes for the unavailable K21 and K24 supports from
Liberty with HEB 100 profiles, a critical situation arose on this project. Ultimately, the company Erebos provided circular supports from
Poland, manufactured by Huta tabedy S.A., enabling the successful completion of the project. Huta Labedy S.A. is a Polish steelworks
with a tradition dating back to 1848, specializing in the production of steel mining supports and accessories. Innovative materials such
as S480W and S550W steels ensure high strength and corrosion resistance. The products are certified in cooperation with specialized
institutions and are widely used in the mining industry and underground construction. The company also provides technical support to

customers in the Czech and Slovak Republics.

1. POUZITI DULNI VYZTUZE V21 FIRMY HUTA LABEDY
S.A. NA STAVBE V BRNE

V letech 1990-91 byla v ramci akce ,,Brno — Svitavska radia-
la, Ponédvka III* v ulici Sportovni v Brné vybudovdna kmenova
stoka C [1]. Pfi zahajeni stavebnich praci bylo zjisténo, Ze na re-
konstruovaném tseku mezi $32727 (S6B) — $27420 (87) je jina
situace z hlediska smérového vedeni stoky v obloucich, nez uvadél
GIS Brnénskych vodovodi a kanalizaci a.s., a nez predpokladala
pivodni projektova dokumentace. Pod rusnou kfiZovatkou, kde
nadlozi nad Stolou bylo pouze 3,5 m, byla dle projektu navrze-
na kruhova ocelové dalni vyztuz K24 o priméru 3160/3560 mm
(obr. 1). Situace v CR dozrila k ukon&eni vyroby ocelové diilni
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Gottwalda, pozdéjsi Nova hut a Acelor Mittal Steel Ostrava) [2]
a nezbyvalo nez prejit k jinému dodavateli. Jednim z nich je firma
Huta Labedy S.A. z Polska.

1.1 InZenyrskogeologické a hydrogeologické poméry na
predmétné lokalité

Rekonstruovana $tola je situovand prevazné v idolnim dné fic-
ky Pondvky. Podle geomorfologického clenéni néleZi k oblasti
Brnénska vrchovina, celku Bobravska vrchovina, podcelku Reg-
kovicko-koufimsky prolom, okrsku Reckovicky prolom. Udolni
niva je lemovéna stupni ficnich teras. Povrchové ttvary se utvérely
v kvartéru za rozsahlé denudacni a akumulaéni ¢innosti. Morfo-
logii zdjmového uzemi odpovidaji i rozdilné geologické poméry
svrchnich vrstev. V tdolni nivé jsou uloZeny povodiové sedimenty

1. USE OF V21 MINE SUPPORT FROM HUTA LABEDY
S.A. ON A CONSTRUCTION SITE IN BRNO

In the years 1990-91, as part of the project “Brno — Svitavska
radiala, Ponavka III,” the main sewer C was constructed on
Sportovni Street in Brno [1]. At the start of construction work, it was
discovered that in the reconstructed section between $32727 (S6B)
— $27420 (S87), the horizontal alignment of the sewer in the curves
was different than stated by the GIS of Brno Waterworks and Sewage
Ltd., and different from what the original project documentation had
assumed. Under a busy intersection, where the overburden above
the tunnel was only 3.5m, the project proposed a circular steel mine
support K24 with a diameter of 3160/3560mm (Fig. 1). The situation
in the Czech Republic matured to the termination of steel mine
support production at Liberty Ostrava (formerly Nova hut Klementa
Gottwalda, later Nova hut and Arcelor Mittal Steel Ostrava) [2], and
there was no option but to switch to another supplier. One of these is
the company Huta Labedy S.A. from Poland.

1.1 Engineering geological and hydrogeological
conditions at the site

The reconstructed tunnel is situated mainly in the valley bottom of
the Ponavka stream. According to geomorphological classification, it
belongs to the Brno Highlands area, the Bobrava Highlands unit, the
Reckovice-Koufimsky fault trough subunit, Re¢kovice fault trough
district. The valley floodplain is bordered by river terrace steps. The
surface formations developed in the Quaternary sediments during
extensive denudation and accumulation processes. The morphology
of the area corresponds to different geological conditions of the
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hnané paziny UNION

driven UNION lagging

klenba bok Huta Labedy S.A. V21

vault and side Huta Labedy S.A. V21

distanéni ocelova rozpéra na kazdy kus potrubi 4 ks
steel spacer strut, 4 pcs per each pipe segment
potrubi HOBAS CC-GRP-SN10000 DN2555 mm
pipe HOBAS CC-GRP-SN10000 DN2555mm

klenba V21
vault V21

! 327 107

=
0
3224

| prazec (2 prazce na 1 ks potrubi)
sleeper (2 sleepers per 1 pipe segment)

|_prah U €. 160 mm dI. 2100 mm
threshold U no. 160mm, length 2100mm

L podkladni beton C12/15 0,24 m3
sub-base concrete C12/15, 0.24m?

Obr. 1 Pricny ez novou kanalizacni Stolou na ulici Sportovni v Brné
Fig. 1 Cross-section of the new sewer tunnel on Sportovni Street in Brno

Ponavky a antropogenni uloZeniny, na akumula¢nich terasich jsou
navaty sprase.

V tektonicky predisponovaném tzemi se nachazelo terciérni fe-
Cisté paleotoku. Paleogenni sedimenty jsou reprezentovany jily az
prachovitymi jily, v nich se vyskytuji polohy jemnozrnného pisku.
Bazi paleogennich sedimenti tvoti drobnozrnny slepenec.

V nadlozi Stoly jsou marinni sedimenty lanzendorfské série
badenu. Jedna se o monoténni souvrstvi vapnitych vysoce plas-
tickych jila (brnénskych ,,tégli*). Povrch jilového souvrstvi neni
puvodni sedimentacni. Po dokonceni sedimentace byly tyto horni-
ny vystaveny ptsobeni erozné-denudacnich sil, které jejich povrch
nové zformovaly, a doslo k odleh¢eni denudaci. Vlivem geologické
historie jsou jily prekonsolidované, v hornich odlehcenych polo-
hach lokalné€ potrhané. Souvrstvi jili obsahuje omezené mocné
polohy piska.

Udolni niva je tvofena dvéma vzajemné se odlidujicimi souvrst-
vimi. Svrchni ¢ast tvori jemnozrnné, vétSinou soudrzné povodiio-
vé hliny, které jsou budovédny Spatné propustnymi, horizontalné
zvrstvenymi, ve vertikdlnim i horizontdlnim sméru slabé promén-
livymi sedimenty. Zarovnavaji nerovnosti v povrchu podloznich
hrubozrnnych uloZenin. Soudrzné naplavy jsou jemnozrnné pra-
chovité, zajilované, prachovito-jilovité a jilovité hliny (aZ kvartérni
jily), proménlivé pisCité. Misty jsou pfimiseny zetlelé organické
zbytky. Spodni ¢ast souvrstvi ddolni nivy je tvofena predevsim
hrubozrnnymi sedimenty facie fi¢niho koryta Ponavky, piedstavo-
vanych zde polohami $térkil s riznym stupném primési pisku. Jsou
dobfte opracovany, polohové s kamenitymi frakcemi. Nepravidelné
sloZeni hrubozrnnych nesoudrznych sedimenti je pri¢inou raznych
smért proudéni podzemni vody a zptsobuje kolisani a variabilnost
filtracnich parametr zvodnénych souvrstvi.
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upper layers. In the valley floodplain, flood sediments of the Ponavka
and anthropogenic deposits are found, while on the accumulation
terraces, loess deposits have been laid down.

In the tectonically predisposed area, there was a tertiary stream
paleochannel. Paleogene sediments are represented by clays to silty
clays, within which fine-grained sand layers occur. The base of the
Paleogene sediments consists of fine-grained conglomerate.

Above the tunnel there are marine sediments of the Lanzendorf
series of the Badenian stage. This is a monotonous sequence of
calcareous highly plastic clays (the so-called Brno «tégls»). The
surface of the clay sequence is not the original sedimentary surface.
After sedimentation was completed, the ground was exposed to
erosional-denudational forces, which reshaped their surface and
caused denudation unloading. Due to geological history, the clays
are overconsolidated, locally fissured in the upper denudation-
relieved zones. The clay sequence contains limited thickness layers
of sand.

The valley floodplain consists of two mutually distinct sequences.
The upper part is formed by fine-grained, mostly cohesive flood
loams, composed of poorly permeable, horizontally stratified
sediments, weakly variable in both vertical and horizontal directions.
They level irregularities on the surface of the underlying coarse-
grained deposits. The cohesive alluvia are fine-grained dusty, silty,
dusty-clayey, and clayey loams (up to Quaternary clays), variably
sandy. In places, decayed organic remains are mixed in. The lower
part of the floodplain sequence is mainly formed by coarse-grained
sediments of the Pondvka river channel facies, represented here
by layers of gravels with varying degrees of sand admixture. They
are well worked and locally contain stony fractions. The irregular
composition of the coarse-grained, non-cohesive sediments causes
different directions of groundwater flow and results in fluctuations
and variability of the filtration parameters of the aquifer layers.

The uppermost layer consists of anthropogenic sediments
represented by clayey-sandy fill containing construction debris,
used to level the terrain during periods of intensive construction
activity. Historical anthropogenic activity also plays a role. In the
Ponavka valley, ponds were built, which subsequently silted up with
pond deposits of low geotechnical quality.

A continuous groundwater table is found only in the fluvial
sediments in the valley floor of the Pondvka, or in the sandy
gravels of the terraces above the erosional base. The groundwater
table is mostly under hydrostatic pressure and, in a hydraulically
relieved environment, it rises to a higher level. Groundwater level
fluctuations depend on seasonal water availability, geomorphological
conditions, and the movement of groundwater. Factors influencing
these fluctuations include the original Ponavka riverbed, the slope
and elevation of the undulating surface of the Neogene bedrock, and
the variable thickness of the saturated aquifer layer.

1.2 Reconstruction Procedure for the Sewer Section
Along the route of the main sewer C (KSC), there are significant
direction changes, breaks, (Figs. 2 and 3), most likely caused by
the construction or concreting of the main sewer C over a section
approximately 8—10m long that follows the course of the original
Pondvka riverbed. In the project for the new conventionally mined
tunnel, these directional breaks and curves were eliminated, the
route of the main sewer was straightened, and a full reconstruction
of the entire section between shafts S6B and S7 was proposed.
GRP (glass fiber reinforced plastic) pipes, specifically CC-GRP-
SN10000 DN2555, will be inserted into the tunnel. The tunnel
is being excavated with shallow overburden and crosses several
engineering utility lines. The existing trapezoidal-profile tunnel,
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Nejsvrchnéjsi vrstvu tvori antropogenni sedimenty reprezen-
tované hlinitopisCitymi navaZzkami s pfimési stavebniho odpadu,
kterymi bylo Gzemi zarovnano pfi intenzivni stavebni ¢innosti. Vy-
znam ma4 i historickd antropogenni ¢innost. V udoli Ponavky byly
budovany rybniky, které se ndsledné zanasely rybni¢nimi néplavy
nizkych geotechnickych kvalit.

Souvisla hladina podzemni vody se nachdzi az ve fluvidlnich
sedimentech v udolnim dné Ponavky, resp. v terasovych piscitych
Stércich nad erozni bazi. Hladina podzemni vody je vétSinou hydro-
staticky napjata a v hydraulicky odleh¢eném prostredi se propaguje
do vyssi urovné. Kolisani hladiny podzemni vody je zavislé na vod-
nosti obdobi, geomorfologickych podminkach a pohybu podzemni
vody. Faktory, které kolisani ovliviiuji, jsou piivodni koryto Ponavky,
sklon a droven zvinéného povrchu neogenniho podlozi a proménliva
mocnost zvodnélého kolektoru.

1.2 Postup rekonstrukce
predmétného tiseku stoky

Na uvedené trase kmenové stoky C
(KSC) jsou vyrazné smérové lomy (obr. 2
a 3) zplsobené zfejmé zhotovenim, resp.
vybetonovanim, kmenové stoky C v use-
ku cca 810 m v trase pivodniho koryta
Ponavky. V projektu nové klasicky razené
Stoly byly zruseny smérové lomy a ob-
louky, napfimila se trasa kmenové stoky
a byla navrZena plnohodnotna rekonstruk-
ce celého tseku mezi Sachtami S6B-S7.
Do stoly bude vlozeno potrubi z materidlu
GRP (plast vyztuZeny skelnymi vlakny)
CC-GRP-SN10000 DN2555. Stola je raze-
na s nizkym nadloZim a kiiZi n€kolik tras
inzenyrskych siti. Stavajici Stolu lichobéz-
nikového profilu, ktera méa v po¢vé znac¢nou
Sitku a mé vyrazné smérové lomy, bylo nut-
no podle pavodni projektové dokumentace
prerazit novou Stolou staticky zajiSténou
dalni vyztuzi K24 s predriZenymi paZzni-
cemi UNION (obr. 4). Vyztuze K24 firmy
Liberty nejsou ale v soucasnosti vyrabény,
coZ komplikovalo rekonstrukci pfedmétné
stoky. Od provadéni této zakazky postupné
odstoupilo nékolik firem, jeden dodavatel
dokonce pozadoval nahradit ocelovou dil-
ni vyztuz K24 pfimymi valcovanymi profi-
ly HEB100. AZ firma Erebos tuto zakazku
zdarné dokoncila s vyuZitim vyztuZze V21
firmy Huta Labedy S.A. [3].

Pracovni postup a jednotlivé kroky nebylo
moZno stanovit identické pro cely usek. Ke
kazdému jednotlivému pracovnimu postupu,
kdy jednomu kroku odpovidaly dva ramy,
muselo byt pfistupovano zcela individualné.
Pracovni postup také nebylo moZzné zobec-
nit z hlediska riznych prekazek, zakiiveni
stavajici stoky, bourdni Zelezobetonovych
Casti a vyfezavani rizné dalni ¢i betonarské
vyztuZze. Bezpe¢ny postup praci si vyzadal
veétsi pozadavky na vyztuz, jednak provizor-
ni, ale také findlni, v¢etné délky zmdhaného
useku. Vybudovani kazdého ramu predcha-
zela dikladna pfiprava a rozvaha, posouzeni
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which has a wide base and distinct directional breaks, had to be re-
mined according to the original design documentation using a new
tunnel reinforced with K24 mine supports and pre-driven UNION
lagging (Fig. 4).

However, K24 supports from the company Liberty are no
longer in production, which complicated the reconstruction of this
sewer section. Several companies withdrew from the project; one
supplier even proposed replacing the K24 steel mine supports with
straight-rolled HEB100 profiles. Ultimately, the company Erebos
successfully completed the contract using V21 supports from Huta
Labedy S.A. [3].

The construction procedure and individual steps could not

be standardized for the entire section. Each specific operation,
corresponding to the installation of two support frames, had to

Obr. 2 Piivodni $tola s ramy LB (lichobéZnikovy priifez se sklonem bocnich stran 1 : 6)
Fig. 2 Original tunnel with LB frames (trapezoidal cross-section with side slopes of 1 : 6)

5

L e S N
pohled od t&zni jamy U S7 k Sachté S6B
8| view from the hoisting shaft U S7 towards shaft S6B

Obr. 3 Stard Stola se smérovymi lomy
Fig. 3 Old tunnel with change in horizontal alignment
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vyplnéni prostoru mezi novym
osténim a stavajici konstrukci
betonem (4,4 m3)

filling the space between the new
lining and the existing structure with
concrete (4.4m3)

potrubi HOBAS D2555
pipe HOBAS D2555

old tunnel

bourani staré Stoly
demolition of the

be approached individually. The procedure could not be
generalized due to various obstacles, the curvature of the
existing sewer, demolition of reinforced concrete parts, and the
cutting of different types of mine or concrete reinforcements.

A safe working process required greater demands on both
temporary and final support systems, including the length

of the excavated section. The installation of each frame was
preceded by careful preparation and assessment, evaluating
the condition of the existing supports, planning the placement
of additional props, and potentially adding struts.

The fundamental rule for reinforcing the old trapezoidal
support frame or interfering with the installed old UNION
lagging or timbering was to first create a safe, statically
secured space in front of the area being excavated. It was
explicitly forbidden to remove any of the original mine
support structures without first securing the adjacent parts of
the tunnel.

A statically secured space was defined as:

a) One excavation round involving newly installed support,
consisting of two fully equipped steel mine support frames,

3375

completely fitted with UNION lagging. The space between
the old support and the UNION lagging was filled with
concrete of class C20/25 (Figs. 5 and 6).

Y

Obr. 4 Pricny Fez starou a novou Stolou
Fig. 4 Cross-section of the old and new tunnel

stavu stavajici vyztuze, plan pro rozmisténi dodate¢nych podpér
a piipadné doplnéni prevazek. Zakladnim pravidlem pro vyzma-
hani starého lichobéZnikového ramu vyztuze ¢i zdsah do zabudo-
vanych starych paznic UNION nebo staré vydievy bylo vytvoreni
bezpecného staticky zajist€éného prostoru pred mistem zmdahani.
Vyslovné bylo zakdzano odstrafiovat ptivodni dilni vyztuz bez za-
jisténi prilehlych ¢ésti Stoly.

Staticky zajiStény prostor pfedstavoval:

a) Jeden krok postupu s nové budovanou vyztuzi, zahrnujici
dva ramy ocelové dulni vyztuze, kompletné vystrojené, zplna
osazené paznicemi UNION. Volny prostor mezi starou vy-
ztuzi a paznicemi UNION byl vyplnén betonem tfidy C20/25
(obr. 5 a 6).

b) In the most exposed areas, one excavation round with
the newly built support was supplemented with vertical struts,
which were only removed after concreting that step.

Where the existing trapezoidal support had wider spacing between
individual frames, it was necessary to install new, firmly secured
supports. A firmly secured excavation round always consisted of
a pair of frames placed between the existing trapezoidal supports,
supplemented by backfilling concrete behind the UNION lagging.
These secured rounds were constructed in every second round
relative to the original trapezoidal supports.

After identifying the safest location, the surrounding area was
reinforced with additional props or struts. Once the braces were
installed, the tunnel floor (invert) was excavated for both frames to
the required depth, so that the thresholds for the new arched support
could be laid. The steel mine support frames of type V21 were then
installed into the placed thresholds.

Obr. 5 Postup pri osazovdni vyztuZe Huta Labedy S.A.
-V21

Fig. 5 Procedure for installing the Huta Labedy S.A.
V21 reinforcement

Obr. 6 Uzavieni jednoho kroku Obr. 7 Zajisténi ocelové diilni vyztuZe Huta Eabedy
Fig. 6 Closure of one excavation round

S.A. - realizace stiikaného betonu
Fig. 7 Securing the Huta Labedy S.A. steel mining
reinforcement — sprayed concrete application
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b) V nejvice exponovanych mistech byl jeden krok postupu
s nové budovanou vyztuZi doplnén o svislé stojky, odstranéné
aZ po vybetonovani jednoho kroku.

Tam, kde stavajici lichobéZnikova vyztuz méla mezi jednotli-
vymi ramy vétsi vzdélenost, bylo nutné instalovat nové vyztuze
— pevné zajisténé. Pevny zajistény krok tvofila vzdy dvojice ramu
mezi stavajici lichobéznikovou vyztuzi doplnéna dobetonovanim
za paznicemi UNION. Pevny krok byl zhotoven vzdy ob jeden
krok vzhledem k pavodni lichobéZnikové vyztuZi. Po vytipovani
nebo prevazkami. Po osazeni vzpér bylo mozné vybourat dno Stoly
(pocvu) pro oba ramy na pozadovanou uroven tak, aby bylo pro
novou obloukovou vyztuZ mozné usadit prah. Do poloZenych pra-
ht byly usazeny ramy z ocelové dalni vyztuze V21. V mistech, kde
novy ram prekracoval osténi nebo pristropi, byly vyfezany stavajici
paznice, a to pouze na $ifku cca 1 m mezi novymi ramy. Po osazeni
dvou ramu byly v pfistropi doplnény piimé dily z dalni ocelové
vyztuze V21 firmy Huta Labedy S.A., které byly vloZeny vné nové
budované vyztuZe do meziprostoru pod stavajici starou dalni licho-
béznikovou vyztuz. Timto zptisobem bylo dopliikové zajisténo, Ze
pokud bude nutno starou dilni vyztuz v pfistropi vyfezavat, budou
stavajici ramy opfeny o noveé budovanou vyztuz.

Prostor mezi novou a ptivodni vyztuzi byl nasledné doplnén be-
tonem. Jeden stavebni krok byl uzavien stiikanym betonem SB 25
(C 20/25) o primérné hodnoté krychelné pevnosti v tlaku 25 MPa.
Mista s mezerami mezi paZinami UNION byla doplnéna KARIT siti,
v bocich mezi kruhovou a lichobéZnikovou vyztuZi zacilkovana
tak, aby mohl byt cely volny prostor vyplnén betonem. Pokud byly
v pristropi volné prostory, které jiZ nemohly byt vyplnény stiika-
nym betonem (obr. 7), vyplnil se tento prostor injektazi.

2. PRODUKTY FIRMY HUTA LABEDY S.A. PRO TEZEBNI
PRUMYSL A JEJICH POROVNANI S K21 A K24

Firma Huta Labedy S.A. je jednou z nejstarSich slezskych ocela-
ren v Polsku. Jeji pocatky sahaji do roku 1848, kdy byla zahdjena
vystavba zavodu tehdy nazyvaného ,,Hermina Steelworks*. Hlav-
nim produktem tohoto zavodu byly ocelové valcované vyrobky
zhotovované v péti malych valcovnach, pro které dodavalo vstupni
materidl asi dvacet vysokych peci. Prvni ¢ast ocelarny, prestavéna
po druhé svétové vilce, byla oteviena v roce 1948.
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In places where the new frame crossed the existing tunnel lining or
crown, the old liners were cut out only to a width of approximately
1 meter between the new frames. After installing two frames,
straight sections of the V21 steel mine support from Huta Labedy
S.A. were added in the crown area. These were inserted outside the
newly built support structure into the gap beneath the existing old
trapezoidal mine support.

This ensured that, if it became necessary to cut out the old mine
support in the crown, the existing frames would rest on the newly
constructed support.

The space between the new and original support structures
was subsequently filled with concrete. One excavation round was
completed with sprayed concrete SB 25 (C 20/25), with an average
cube compressive strength of 25MPa. Gaps between UNION
lagging were reinforced with KARI mesh, and the sides between the
circular and trapezoidal supports were breasted to allow the entire
free space to be completely filled with concrete. If voids remained
in the crown (ceiling) that could no longer be filled with sprayed
concrete (Fig. 7), these spaces were filled using injection grouting.

2. PRODUCTS OF HUTA LABEDY S.A. FOR THE MINING
INDUSTRY AND THEIR COMPARISON WITH K21
AND K24

Huta Labedy S.A. is one of the oldest Silesian steelworks in
Poland. Its origins date back to 1848, when construction began
on a plant then known as the «Hermina Steelworks.» The main
products of this plant were rolled steel goods from five small rolling
mills, supplied with feedstock by about twenty blast furnaces. The
first section of the steelworks rebuilt after World War II opened in
1948, and in recent decades, the plant has undergone numerous
modernizations.

Huta Labedy S.A. currently produces over 30 different types of
mining supports, which can be found in source [4]. The mining
supports and accessories are developed in cooperation with the
Central Mining Institute (GIG — Gléwny Instytut Gornictwa), which
provides Huta Labedy S.A. with services in design, testing, and
certification of its products.

The company is capable of bending V21 profiles in lengths
ranging from 1,000mm to 5,500mm, with a minimum bending

V poslednich desetiletich byla oceldrna mnohokrat
modernizovana.

Huta Labedy S.A. vyrabi pres 30 rtznych typtd
dialnich vyztuZzi, které lze nalézt v [4]. Dllni vyztuZze

dvoudilny tfimenovy spoj vyztuze V21
zkouska zatizenim ohybem
F -silav kN s — deformace v mm
two-part stirrup joint of the V21 reinforcement
bending load test

F - force in kN s — deformation in mm

a prislusenstvi jsou vyvinuty ve spoluprici s Ustied- 207

nim batniskym institutem GIG (Gléwny Instytut Gor-
nictwa), ktery poskytuje sluzby pro Huta tLabedy
S.A. v oblasti navrhu, testovani a certifikace vyrabé-
nych produktd.

Uvedena firma dokdZe ohybat profily V21 o dél-
kéch od 1000 mm do 5500 mm. Minimdlni polomé&r
ohybu je 1100 mm. Je také moZné ohybat ,,reverzné®,
tedy spodni ¢asti profilu smérem ven.

Pro nékteré dalni chodby se vyrabi reverzné ohnu- 1
té profily, tzn. Ze V-profil je ohnut proti béZné ohy-

banym profilim zrcadlové. Reverzné ohybané profily so el e e e e R L

se pouzivaji pfi technologii stfikaného betonu, nebot
usnadni vyplii profilu betonovou smési a zdroven
neni vyztuz vystavena vétsi korozi pfi styku s horni- 0

Posunuti grafli po horizontaini ose
oV1=0mm,V2=20mm,V3=40 mm
s ohledem na prehlednost grafu

Shift of graphs along horizontal axis by
V1 = 0mm, V2 = 20mm, V3 =40mm

for better clarity

V2=20mm
V3=40 mm

. . 0
novym masivem.

20 40 60 8  s[mm] 100

Testy ocelové dilni vyztuZe provedly Vyzkumné
technické laboratote Opava [5].

Obr. 8 Vysledky pribéhu zkouSky pri zatiZeni ohybem dvoudilného tfmenového spoje vyztuze V21
Fig. 8 Results of the bending load test on a two-part stirrup coupling of the V21 reinforcement
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radius of 1,100mm. It is also possible to bend in reverse
orientation, meaning with the bottom part of the profile
facing outward.
= 124,0 il L= 1250 o . . . .
88.0 z %55 For certain mine galleries, reverse-bent profiles are
| i e I manufactured, meaning the V-profile is bent in the
{ ;l opposite (mirror-image) direction compared to standard
— profiles. Reverse-bent profiles are used in shotcrete
technology, as they make it easier to fill the profile
S with concrete mixture and at the same time prevent the
reinforcement from being exposed to excessive corrosion
- when in direct contact with the rock mass.
?, Tests of the steel mine supports were conducted by the
Research Technical Laboratories in Opava [5].
K21 Vo1 During load-bearing tests on the V21 support stirrups
plocha [mm?] 2646,3 plocha [mm?2] 26431 (Fig. 8) and couplings according to the CSN 44 4410-4
area [mm?] area [mm?] .
6386 x, y o] 00 52.10 T — 00 1074 standard, the following results were found:
centroid x, y [mm] centroid x, y [mm] e the stirrups met the required maximum test load
momen sednetl, | o] 519573 | 356781 | mamertsovaos o] 5500 | 5400 specified by the standard:
polomér setrvaénostii, i, [cm] | 3477 | 36,72 | | polomér setrvacnostii, i, [cm] | 3525 | 37,73 * the couplings met the required test load according to
radius of gyration iy, |, (om] radius of gyration iy, |, (6m] the technical manufacturing documentation; under
Obr. 9 Srovndni profilu K21 s V21 a normal force Fmax = 380kN, no deformations
Fig. 9 Comparison of the K21 and V21 profiles were detected;
e during the axial force test (checking for slippage
Pii testech tinosnosti tfment na vyztuzi V21 (obr. 8) a spojek dle under axial load), an average force of 60kN was
normy CSN 44 4410-4 bylo zjisténo: achieved with coupling length of 400mm, tightening
e tfmeny vyhovuji predepsanému max. zkuSebnimu zatiZeni dle torque of 250Nm, and displacement of 200mm.
vySe zminéné normy; Huta Labedy S.A. also offers a wide range of accessories for
* spojky vyhovuji predepsanému zkuSebnimu zatiZeni dle tech- mining and tunnel supports, including: bolt and stirrups couplings,
nické vyrobni dokumentace, pfi zatizeni normalovou silou struts, roof beams, spacers, snd other components.
F, ... = 380 kN nebyly zjist€ny zadné deformace; Steel support profiles for galleries and tunnels in the V-series (V 16,

* pfi osovém zatiZeni normalovou silou (zkouska na prokluz) | V21, V25, V29, V32, V34, V36) and USG profiles manufactured
byla dosaZena sila v priméru 60 kN pii presahu spoje v dél- according to PN-H-93441-1,3, are using the following steel grades:
ce 400 mm, utahovacim momentu 250 Nm a posuvu v délce | 25G2, 31Mn4, S480W, and S550W.

200 mm. The V-profiles are compatible with TH-profiles produced

Huta Labedy S.A. nabizi také Siroky sortiment prislusenstvi pro according to DIN 21530.

ddlni a tunelové vyztuze, jako jsou: Sroubové a tfmenové spoje,
stojky, stropnice, rozpinky a jiné. Profily ocelovych dilnich vy-
ztuZzi pro Stoly a tunely fad V16, V21, V25, V29, V32, V34, V36

a USG podle PN-H-93441-1,3 se vyrabi v nasledujicich jakostech Tab. 1 Comparison of the characteristics of K21 and K24 Profiles with Huta
oceli: 25G2, 31Mn4, S480W a S550W. V-profily jsou kompatibilni | E£abedy S.A. profiles

A comparison of the cross-sections of the K21 and V21 profiles
is shown in Fig. 9.

s TH-profily vyrabénymi podle DIN 21530. Srovnani prifezu pro- . i
filu Kgl a \}/,2 lyje uve}:iencf) na obr. 9. ’ ’ G [mm?] |, [mm‘] [n‘l’\r’#] Pl 1\LV;IS[1I?;]
V16,5 186 40 223 42 21.0 16.5
Tab. 1 Srovndni charakteristik profilu K21 a K24 s profily Huta £abedy S.A V21 335 59.3 394 68 26.8 21
; s . " 2| Hmotnost V25 464 | 746 540 80 317 25
Prof | Im1 ] ey | ™™ ] gy | I 1 o fig) V29 | 581 | 875 | 756 | 1005 | 36.3 285
Uigy || e | &0 || 2R || 4 | Al 63 V32 | 838 | 1214 | 1174 | 1373 | 409 2.1
V2l | eds || R || sew || GE | AGE el V34 | 885 | 124 | 1190 | 139 | 435 34.1
TR NS .+ O ST 1 25 V36 | 923 | 1276 | 1229 | 1437 | 452 355
U | g || B | ied | s || 99 282 K21 | 319,10 | 61.24 | 356.46 | 57.99 | 2642 | 2074
ien || el || e | e | e || G el K24 | 372,37 | 69.19 | 40449 | 6547 | 2642 | 2367
V34 885 124 1190 139 435 34,1
V36 923 127,6 1229 143,7 452 &5/3
K21 31910 | 6124 | 356,46 | 57,09 | 26,42 20,74 3. STEEL WITH ENHANCED DURABILITY PARAMETERS
K24 372,37 | 69,19 | 404,49 | 6547 26,42 23,67 To meet the demand from mines for mining supports
characterized by increased durability, Huta Labedy S.A., in
o B cooperation with the IMZ (Institute of Iron Metallurgy), initiated
3. OCEL SE ZVYSENYMI PARAMETRY ZIVOTNOSTI a project titled: “Commencement of production of V-type mining
Aby bylo mozné uspokojit poptiavku doli po dilnich vyztu- supports with increased durability achieved through a combination

Zich, které se vyznacuji zvySenou Zivotnosti, zahajila spolecnost of high strength and corrosion resistance to mining environ-
HutaEabedy S.A.ve spolupraci s IMZ (Institutem metalurgie Zeleza) ments.”
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realizaci projektu s nazvem: ,,Zahijeni vyroby dilnich vyztuzi
typu V se zvySenou Zivotnosti ziskanou v diisledku kombinace vy-
soké pevnosti a odolnosti proti korozi viici téZebnimu prostredi®.

V ramci projektu byly provedeny zkousky korozni odolnosti
vaci dilnim voddm na vzorcich odebranych z profilu v jakostech
S480W a S550W a srovnany s oceli 25G2A a 31Mn4. Zkousky
byly provadény za pomoci zafizeni vyvinutého v IMZ, které si-
mulovalo dilni podminky. Jednim z prvkd vyvinuté metodiky
bylo pouziti vody odebrané z dolt pro korozni zkousky. Vysledky
ukazaly, Ze korozni odolnost profilu z oceli S480W a S550W byla
o vice nez 50 % vyssi neZ korozni odolnost profilu z oceli 25G2
a 31Mn4, navic je koroze zastavena po dosazeni urcité tloustky
vrstvy koroznich produktd, coz je zpusobeno pritomnosti prisad
chromu, médi a niklu v oceli. Ocel S480W nelze vyuZit jako ma-
teridl pro vyrobu vyztuzi, které jsou ohnuty pravouhle, tedy o dhel
90°.Vysledky vyzkumu prispély k Sirokému pouzivani dilnich vy-
ztuzi z oceli S480W a S550W.

4. ZAVER

Na stavbé ,,Brno — Svitavska radiala, Ponavka III*, kmenova
stoka C v ulici Sportovni, bylo nutné ze statickych diivodi nahra-
dit pavodni lichobéZnikovou ocelovou dulni vyztuz dalni vyztuzi
kruhovou.

Zapis projektanta 20. 5. 2024 do stavebniho deniku stanovil po-
stup, podle kterého se prestavba ptvodni stoky s lichobéznikovou
ocelovou dulni vyztuzi provadéla. Zahdjilo se bouranim tii vyztuz-
nych rdmu, vyfezanim paznic Union a osazenim dvou ramu z kru-
hové vyztuZze V21. Na radmy V21 se uloZily kritké paZiny Union
a po zacilkovani se prostor mezi paznicemi Union a zeminou vybe-
tonoval tak, aby doslo ke kontaktu betonu a zeminy. Dal${ zajiSténi
se provadélo po mezerach 1,5 m a zajiSténi mezi rdmy a zeminou
bylo stejné jako ve vySe uvedeném piipad€. V mistech, kde stard
ocelova lichobéznikova dilni vyztuz byla velmi husté rozmisténa
(rozte¢ 50-70 cm), bylo moZné vynechat mezery a zajisténi novymi
ramy provadét kontinudlné. Nové ramy byly osazovany s rozteci
max. 800 mm. Vyplnéni betonem pro zajisténi kontaktu se zemi-
nou bylo provadéno stejné jako v predeslém piipadé.

Protoze se Ceska ocelova dilni vyztuz jiz nevyrabi, byla pfi
této prezentované rekonstrukci s dspéchem pouzita ocelova diilni
vyztuz z Polska od firmy Huta Labedy S.A. Tato firma je stéle
vlastnéna statem, tedy je jistota, Ze vyroba ocelové dulni vyztuze
neskonci jako na Moravé. Lze jen doufat, Ze dodavky polské ocelo-
vé dilni vyztuze budou mozné i v budoucnosti.
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Within the project, corrosion resistance tests against mine waters
were conducted on samples taken from profiles made of steel grades
S480W and S550W, and these were compared with steels 25G2A
and 31Mn4. The tests were performed using equipment developed
at IMZ that simulated mining conditions. One key aspect of the
developed methodology was the use of water taken directly from
mines for the corrosion tests.

The results showed that the corrosion resistance of the profiles
made from steels S480W and S550W was more than 50%
higher than that of profiles made from steels 25G2 and 31Mn4,
additionally, corrosion was halted after reaching a certain thickness
of the corrosion product layer, which is due to the presence of
additives such as chromium, copper, and nickel in the steel.

Steel S480W cannot be used as a material for supports that are
bent at a right angle (i.e., bent 90°).

The research results contributed to the widespread use of mining
supports made from steels S480W and SS50W.

4. CONCLUSION

At the construction site of the “Brno — Svitavska radiala, Ponavka
II1,” on the main sewer C in Sportovni Street, it was necessary for
statical reasons to replace the original trapezoidal steel mining
support with a circular mining support.

The project engineer’s entry on May 20, 2024, in the con-
struction logbook specified the procedure according to which the
reconstruction of the original sewer with trapezoidal steel mining
support was carried out. It began with the demolition of three
support frames, cutting out the Union steel lagging, and installing
two frames made of ciwrcular V21 support. Short Union steel sets
were placed on the V21 frames, and after face breasting, the space
between the Union sets and the soil was concreted to ensure contact
between the concrete and the soil.

Additional securing was done at 1.5m intervals, and the securing
between the frames and soil was the same as described above. In
places where the old trapezoidal steel mining support was very
densely spaced (spacing 50-70cm), it was possible to omit gaps and
continuously secure with new frames. The new frames were installed
with a maximum spacing of 800mm. The concrete filling to ensure
contact with the soil was done in the same manner as previously.

Because Czech steel mining supports are no longer produced,
steel mining supports from Poland’s Huta ELabedy S.A. were
successfully used in this reconstruction. This company is still state-
owned, ensuring that the production of steel mining supports will
not end as it did in Moravia. It is to be hoped that supplies of Polish
steel mining supports will remain available in the future.

Ing. DAVID ZUBA, dzuba @drsteel.eu,

D&R Steel s.r.o.,

Ing. MAREK GRODZICKI, mgrodzicki@hutalab.com.pl,
Huta Labedy s.a.,

Ing. JAROMIR ZLAMAL, zlamal@pohl.cz,

POHL cz. a.s.
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OPRAVA ODVODNOVACICH STOL PETRINSKEHO VRCHU V PRAZE
REPAIR OF DRAINAGE GALLERIES OF THE PETRIN HILL IN PRAGUE

LADISLAV ADAMEC, MARTIN VCELAK

ABSTRAKT

V horni &dsti Petrina je vyletni restaurace Nebozizek, jejiZ historie zacind roku 1677.V 60. letech 20. stoleti bylo po sesuvu cdsti svahu
a podrobném geologickém vyhodnoceni situace rozhodnuto o raZbé nékolika odvodriovacich Stol v priblizné vyskové tirovni restaurace
Nebozizek. Jedna z odvodiiovacich Stol, kterd je primo propojena s objektem restaurace Nebozizek, prestdvala plnit svoji funkci jimdni
a ndsledného bezpecného prevedeni podzemnich vod mimo objekt restaurace. V poslednich cca deseti letech vygradovaly technické problé-
my odvodnéni do té miry, Ze bylo nutné opravit zejména Stoly ¢. XX. a XXI. Jejich tikolem je drénovat svah za restauraci a zabrariovat tak
zvodnéni zemin a ndslednym sesuviim, které by primo ohrozily objekt restaurace a nedaleké lanové drdhy.

ABSTRACT

The Nebozizek reastaurant, whose history dates back to the year 1677, is located in the upper section of Pet¥in. In the 60s of the 20™
century after a landslide of a section of the hillside and an in-depth geological evaluation of the situation multiple drainage galleries in an
approximate vertical level of the Nebozizek restaurant it was decided to excavate. One of the drainage galleries that is directly connected to
the building of the restaurant ceased to fulfil its function of collection and subsequent safe transfer of groundwater away from the building
of the restaurant. In the last ca. ten years the technical problems of the drainage escalated to such an extent that it was necessary to repair
mainly the Nr XX., and XXI. galleries. Their task is to drain the hillside behind the restaurant and therefore to avert saturation of soils and

subsequent landslides, which would directly endanger the building of the restaurant and the close-by cable railway.

GEOLOGIE A VZNIK SESUVU

Petfinské svahy byly vymodelovany erozi Vltavy a jejich pritoki,
tj. pfedevsim Motolského potoka a drobnych prament podél vrs-
tevnych vychozi cenomanskych kifidovych piskovci, které ustily
do byvalého Malostranského potoka. Cenomanské piskovce, které
tvori svrchni tabulovitou cast Strahova a Petfina, jsou dobie pro-
pustné a predstavuji vyznamnou zvoden v horni ¢asti svahu. Béhem
eroze Vltavy dochdzelo v pleistocénu ke svahovym pohybim delu-
vidlnich sedimentd po pomérné pevném ordovickém skalnim pod-
kladu, a také na okraji kiidovych sedimentt k blokovym pohybiim
(kernym sesuviim). Zde probihalo zaklesavani blokl piskovci do
plastického podloZi jilovci. Pii pati Petiina se nachazeji pomérné
mohutné zbytky svahovych sediment(, kdezto ve stiedni ¢asti svahu
veétsi mocnosti deluvii chybi [1].

STRUCNA HISTORIE LOKALITY

Na svahu prazského vrchu Petfin se nachdzi Zahrada Nebozizek.
V horni ¢ésti je stejnojmennd vyletni restaurace Nebozizek. Jeji his-
torie se zaCina psat kolem roku 1677, kdy tehdejsi pfilehlé vinice,
rozkladajici se po celém svahu Petfina, kupuje kralovsky komornik
Karel Maxmilidn LaZansky. Ten zde nechavd postavit dvouktidly
letohradek slouZici pro odpocinek tehdejsi smetanky. V roce 1809
objekt kupuje Bohumil Haas, knihtiskar ze Starého Mésta a upravu-
je jej na vyletni restauraci. V této podobé ji zname i dnes.

Lanova draha, kterd byla v roce 1891 vybudovéna k pfileZitosti
konani Zemské jubilejni vystavy v Praze, se tehdy stala oblibenou
atrakci nejen obyvateld, ale i navstévnika Prahy. Jeji pivodni Sikma
délka 396,48 m byla po Case prodlouZenana 511,00 m. Lanova draha
s jednou mezistanici pfekondvala vyskovy rozdil 130,45 m. Spodni
stavba lanové drahy na svahu o sklonu cca 18° byla vybudovana
jako zdéna galerie se dvéma podélnymi cihelnymi zdmi a pficné
klenutou mostovkou. Veskera kiiZeni s parkovymi a vyhlidkovymi
cestami byla feSena bud podjezdem, nebo premosténim. Od roku
1891 slouzila lanova draha s uritymi piestadvkami az do roku 1965,
kdy vznikl v oblasti jeji stfedni ¢asti mensi svahovy pohyb zemin

GEOLOGY AND THE ORIGINS OF LANDSLIDES

The Pettin hillsides were modelled by erosion of the Vltava River
and its tributaries, i.e. mainly the Motol brook and tiny streams
along the bedded bassets of Cenomanian Cretaceous sandstones
which flowed into the former Mald Strana brook. Cenomanian
sandstones, which form the upper table section of Strahov and
Petfin are highly pervious and present a significant groundwater
body in the upper section of the hill. During erosion of the Vltava
River in the Pleistocene, mass movements of deluvial sediments on
relatively solid Ordovician bedrock occured, as well as blockslides
on the boundary of Creaceous sediments. Here the sinking of
sandstone blocks into the plastic claystone bedrock took place.
At the Petfin base of the mountain, relatively massive remains of
hillside sediments are found, whereas in the middle section of the
hillside larger thicknesses of deluvium are absent [1].

BRIEF HISTORY OF THE LOCATION

On the hillside of the Petfin hill in Prague, the Nebozizek Garden
is situated. There is a restaurant of the same name in the upper
section. Its history began to be written around the year 1677 when
the then adjacent vineyard stretching across the entire Petfin
hillside was bought by Karel Maxmilian LaZansky, the chamberlain
of the King. He had a two-winged summer residence used for the
relaxation of the then cream of society built here. In the year 1809
Bohumil Haas, a book printer from the Old Town, purchases the
building and converts it into a restaurant. In that form, we recognize
it even today.

A cable railway that was built in the year 1891 for the occasion
of organizing the General Land Centennial Exhibition in Prague,
then became a popular attraction of not only inhabitants but also
visitors of Prague. Its original oblique length of 396.48m was
after a lapse of time elongated to 511.00m. The cable railway
with one intermediate station overcomes a vertical difference of
130.45m. The bottom building of the cable railway on a slope of

ca. 18° was constructed as a brick gallery with two longitudinal
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jako prvni vyrazny projev nestability
tzemi. O dva roky pozdé&ji, na jafe,
nastal plosny sesuv se zakonitym
pfesunem hmot ve svahu. Netypic-
ké bylo, Ze sesuv neprobéhl po celé
vysce petiinského svahu, ale zastavil
se pomérné vysoko nad jeho patou.
Jeho Casovy vyvoj byl tedy rozloZen
do obdobi dvou let. Z toho lze usu-
zovat, ze stupen stability svahu se
pohyboval stéle kolem ,jednicky*.
Pii prizkumu spodni stavby lanové
drahy po prvnim sesuvu [2] byly ob-
jeveny staré rozeviené trhliny, které
potvrzovaly nestabilitu svahu a sva-
hové pohyby jiz v mnohem diivéjsi
dobé. Pro odvodnéni svahu byly jiz
v 60. letech 20. stoleti zbudovany
odvodriovaci Stoly.

STRUCNA HISTORIE STOL
A JEJICH VYZNAM

Priblizn€ nad vrstevnici 300 m
n. m., kde vychazeji subhorizontalné
ulozena kiidova souvrstvi, leZi tro-
vell vyskytu typickych vrstevnych
prament podzemni vody z propust-
nych kfidovych piskovct tabulového vrchu Strahova a Petiina. Tyto
vrstevné prameny byly od 14. stoleti jiméany, zachycovany Stolami
a pouzivany pro piivadéni Cerstvé pitné vody do oblasti Ujezda
a Strahovského klastera. Stoly mély Gcel obranny (ikryt v dobé na-
padent), z &4sti tinikovy (Sancovni §tola), vodohospodai'sky a zacat-
kem 19. stoleti i prospekéni. Zaménou za kladensky permokarbon
doslo zde k hledani uhelnych sloji a uhelné jily s drobnymi slojkami
xylitického uhli se skute¢n& nasly. Slo vsak o uhli kiidové v jilov-
cich az jilech peruckého souvrstvi. Tyto polohy byly malé mocnosti
a menSi vyhfevnosti (napf. Schusstova Stola), takZe byly Stoly ve-
smés brzy opustény nebo vyuZivany jinak (lazeniské siranové kury).

Odvodnovaci Stoly mély pro hydrogeologické poméry Petiina
mimofadny vyznam, protoze soustfedovaly odtoky podzemni vody
z k¥idové zvodné. Cas od ¢asu bylo tieba §toly opravovat a rekon-
struovat odtoky. Rekonstrukce stol €. IX. a X. se v souvislosti s vy-
stavbou lanové drahy na Nebozizek (byla na vodni pohon, nadrz
byla plnéna ze Stoly ¢. IX.) udéla v roce 1890 a poté aZ po sesuvu
na Nebozizku, tj. v roce 1967-1972. Pritom pozdéji byla raZena tzv.
odvodnovaci galerie (Geoindustrie Praha 1971), dnes oznacena jako
Stola ¢. XX. Pro stabilitu petfinskych strani je nezbytné udrZovat
a chranit funkci téchto Stol (obr. 1).

REKONSTRUKCE ODVODNOVACICH STOL V OKOLI
NEBOZIZKU 2022-2024

Na zakladé vysledka podrobného stavebné-technického prizku-
mu bylo zjisténo, Ze odvodiiovaci Stola X., ktera je pfimo propoje-
na s objektem restaurace Nebozizek, prestavala plnit funkci jimani
a nasledného bezpe¢ného prevedeni podzemnich vod mimo objekt
restaurace. Betonové osténi této Stoly bylo misty vyznamné poru-
Sené a hrozilo nebezpeli zévalu. Projekt [3] navrhl, aby se nevy-
hovujici osténi Stoly (obr. 2) v délce cca 47 m vybouralo (obr. 1, 3)
klenbového profilu z vodorovnych vyztuznych rdmi dilni ocelo-

vé vyztuZe korytkového profilu K21, typ O0-0-02B, s ocelovymi

Obr. 1 Stary a novy profil odvodriovaci stoly X.
Fig. 1 Old and new profiles of the X. drainage gallery

masonry walls and a transversely
arched bridge deck. All crossings
with park or scenic paths were
solved either with an underpass or
by bridging. From the year 1891,
the cable railway served with
certain intervals up to the year 1965
when a smaller cambering of soils
occurred in the area of its central
section as the first considerable
manifestation of instability in the
region. Two years later in spring,
a planar slide occurred with an
inevitable relocation of material
on the hillside. Atypical was that
the slide did not occur along the
entire height of the Petfin hillside,
stopped relatively
high up above its base. Its time
development was therefore spread
out over a period of two years.
From that, it is possible to conclude
that the safety factor was constantly
fluctuating around ‘“one”. During
an examination of the substructure
of the cable railway after the first
slide [2], old open joints were
found that confirmed the instability of the hillside and hillside
movements already at a way earlier time. For the drainage of the
hillside already in the sixties of the 20" century drainage galleries
were constructed.

however it

BRIEF HISTORY OF THE GALLERIES AND THEIR
SIGNIFICANCE

Approximately above the 300m asl contour line where sub-
horizontally deposited Cretaceous complexes of strata crop out
lies a level of occurrence of typical dip groundwater springs from
pervious Cretaceous sandstones of the Strahov and Petiin table
hills. These dip springs were collected from the 14" century,
captured by galleries, and used to bring fresh drinking water into
the area of Ujezd and the Strahov Monastery. The galleries had
a defensive purpose (shelter at the time of an invasion), partly an
escape purpose, a water management purpose, and at the beginning
of the 19" century even a prospecting purpose. By mistaking it
for the Kladno Anthracolithic system the searching of coal banks
occurred here and coal clays with tiny banks of xylitic coal were
indeed found. Although it was Cretaceous coal in claystone to
clays of the Peruc complex of strata. These attitudes had small
thicknesses and smaller calorific values (i.e. the Schusst gallery)
therefore the galleries were soon largely abandoned or utilised
otherwise (spa sulphuric treatment).

Drainage galleries had an extraordinary meaning for the
hydrogeological conditions of Petfin because they concentrated
runoffs of groundwater from the Cretaceous aquifer. From time
to time, it was needed to repair the galleries and reconstruct the
runoffs. The reconstructions of Nr IX. and X. galleries happened
in relation to the construction of the cable railway to Nebozizek (it
was powered by water, and a reservoir was filled from the Nr [X.
gallery) in the year 1890 and afterward only after the landslide on
Nebozizek, i.e. in the year 1967-1972. Although later a so-called
drainage gallery (Geoindustrie Praha 1971) was excavated, today
marked as gallery Nr XX. For the stability of the Petfin hillsides, it
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Obr. 2 Havarovand piivodni odvodiiovaci stola X.

Fig. 2 Wrecked original X. drainage gallery

Obr. 3 Prerazba stoly X.
Fig. 3 Re-excavation of the X. gallery

predraZenymi paznicemi UNION. Zajisténi trvalou vyztuzi bylo
tvoreno stifkanym betonem C16/20 s ocelovou svafovanou KARI
siti. Vzhledem k tomu, Ze neexistoval pfimy piistup do $toly mimo
objekt restaurace Nebozizek, bylo tfeba provadét stavebni prace ve
Stole, razené v trase stavajici odvodnovaci Stoly s pfistupem z nové
téZni Sachty, umisténé mimo objekt restaurace Nebozizek. Stavebni

MY

prace na hloubeni t€Zni Sachty SO-01 byly zahdjeny v lednu 2023.
S nimi spojeny geotechnicky monitoring zacal jiZ pfed zahdjenim

stavby podrobnou pasportizaci po-
vrchu a objektl v z6né ovlivnéni
budouci stavby [4]. Z t&éZni Sachty
SO-01 byl vyrazen Stolovy propoj
S0-03 do stoly ¢. X., ktery umoznil
vlastni prerazbu stévajici odvodiio-
vaci §toly & X. Usek stavajici Stoly
mezi restauraci Nebozizek a raze-
nym Stolovym propojem SO-03 zii-
stal zachovén v ptivodni podobé, byl
vsak na trovni priniku do suterénu
objektu Nebozizku zaslepen pevhou
uzavérou.

TéZni jama (budouci schodiStova
Sachta SO-01) byla navrZzena tak,
aby splnovala veskeré poZadova-
né normy pro Cinnost provadénou
hornickym zptisobem a zaroven byl
v co nejveétsi mife minimalizovan
stavebni zabor. Schodistova Sachta
byla hloubena v docasné vyztuZzi pod
ochranou ocelové poddajné dilni
vyztuze K21 LB (tzv. ,,Hajcmant‘)

Obr. 4 Piivodni odvodriiovaci Stola XXI.
Fig. 4 Original XXI. drainage gallery

Tuel

is essential to maintain and protect the function
of these galleries (Fig. 1).

RECONSTRUCTION OF DRAINAGE
GALLERIES AROUND NEBOZIZEK
2022-2024

On the basis of the results of an in-depth
construction-technical ~exploration, it was
discovered that the X. drainage gallery that is
directly connected with the Nebozizek restaurant
building was ceasing to fulfil the function

of collection and subsequent safe transfer of

groundwater away from the building of the
restaurant. The concrete lining of this gallery
was in some places significantly damaged and
the danger of a rockfall loomed. The project
[3] proposed for the damaged unsatisfactory
lining of the gallery (Fig. 2) at a length of ca.
47m to be torn down (Fig. 1, 3) and replaced
with a spatially and statically advantageous
temporary reinforcement of a vault profile with
horizontal reinforcing frames from K21 mine
steel reinforcement of a trough profile, type
00-0-02B with UNION steel pre-excavation
casing pipes. Securing by permanent
reinforcement was formed by C16/20 shotcrete
and KARI steel welded mesh. Given that no
direct access to the gallery existed apart from
the building of the Nebozizek restaurant it
was needed to carry out construction works

in the gallery excavated in the route of the current drainage
gallery with access from a new hoisting shaft, located away from
the building of the Nebozizek restaurant. Construction works
for the excavation of the SO-01 hoisting shaft commenced in
January 2023. With those the associated geotechnical monitoring
began already before the commencement of the construction by
an in-depth passportization of the surface and buildings in the
zone of influence of the future structure [4]. From the SO-01

Obr. 5 Propoj mezi Stolami X. a XX1.
Fig. 5 Cross gallery between the X. and XXI. galleries
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I i

Obr. 6 Novy vstupni portdl do Stoly XXI.
Fig. 6 New entrance portal into the XXI. gallery

s ocelovymi paznicemi UNION a stfikanym betonem C16/20. Ze
schodistové Sachty SO-01 se vyrazil Stolovy propoj SO-03 do Stoly
¢. X. Stévajici Stola €. X., misty vyznamné porusena, byla vybourana
v délce cca 47 m a nahrazena novou prostorové piiznivéjsi Stolou
SO-04 klenbového profilu ve standardnim tvaru (typ OO-0-02B), za-
jisténou trvalou vyztuZzi, taktéZ tvofenou stitkanym betonem C16/20.
Funkce jimani vody v této Stole byla zajiSténa bocnimi pravrty DN150
osazenymi plastovym potrubim do osténi v periodach 2,5 m véetné
Celby. Vlastni svod vody Stolou byl zajistén instalaci ¢edi¢ovych

hoisting shaft, a SO-03 cross gallery was
excavated into the Nr X. gallery, which
allowed the re-excavation of the current
Nr X. drainage gallery itself. A section of
the current gallery between the Nebozizek
restaurant and the excavated SO-03 cross
gallery was kept preserved in the original
form, although it was sealed off by a solid
barrier at the level of the breakthrough
into the basement of the Nebozizek
building.

The working pit (the future SO-01
staircase shaft) was designed so that it
would adhere to all the required norms
for activities carried out in a mining way
and that the construction confiscation of
land was minimised as much as possible.
The staircase shaft was excavated in
temporary reinforcement underneath the
protection of K21 LB malleable steel mine
reinforcement (so-called ,,Hajcman*) with
UNION steel casing pipes and C16/20
shotcrete. From the SO-01 staircase shaft, the SO-03 cross gallery
was excavated into the Nr X. gallery. The current Nr X. gallery, in
places significantly damaged, was torn down at a length of ca. 47m
and replaced by a new spatially more favourable SO-04 shaft with
a vault profile in a standard shape (type O0O-0-02B), secured with
permanent reinforcement likewise formed by C16/20 shotcrete.
The function of water collection in this gallery was secured with
lateral DN150 bores outfitted with plastic pipes into the lining in
a 2.5m period including the face. The water drainage itself through

objekt lanové drahy

structure of the cable railway \

stavajici Stola €. XXI.
current Nr XXI. gallery

stavajici Stola €. IX.
current Nr IX. gallery
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zlabt v podlaze. Ve dné schodistové
Sachty bylo provedeno vyhloubeni
spadistové Sachty SO-02 obdélniko
vého tvaru o rozmérech 2,2 x 1,5 m
a hloubky 8,6 m v doCasné vyztuzi
pod ochranou ocelové poddajné vy-
ztuze K21 LB s ocelovymi paznice-
mi UNION. Spadistova Sachta byla
ve své vrchni ¢dsti propojena s Cedi-
¢ovym Zlabem Stoly X. a ve spodni
Casti se stavajici odvodriovaci Stolou
¢. XXI. (obr. 4) nové vyrazenym Sto-
lovym propojem SO-05 (obr. 5). Tak
bylo zajiSténo bezpecné pievedeni
jimané vody a bylo zabranéno zate-
Ceni do objektu restaurace Nebozi-
zek. Soucasny svod jimané vody je
veden stavajici Stolou ¢. XXI., ktera
byla na svém spodnim konci uzavre-
na prepdzkou z betonovych tvérnic.
Zde se v po¢veé nachazela odkalovaci
jimka, ktera pokracovala pod pocvou
kameninovym potrubim DN200,
zausténého do kanalizacni Sachty
situované cca 24,5 m pod Stolou ve
svahu Petfina. BohuZel toto svodné
potrubi bylo v nevyhovujicim stavu

a byla nutnd jeho vyména. Samotné betonové osténi Stoly ¢. XXI.
bylo v tomto spodnim tseku deformovano a poruseno nekolika vy-
znamnymi trhlinami. Kvili tomu dochédzelo k prinikiim vody do
podloZi Stoly a naslednému podméaceni svahu a jeho destabilizaci.
Proto Hlavni mésto Praha, jako majitel objektu zastoupeny Odborem
ochrany prostfedi, rozhodl o prerazbé tohoto tseku a vybudovani
nového vstupniho portdlu SO-07 v historizujicim slohu (obr. 6, 7),
ktery umoZni bezpe&ny piistup do podzemn Stoly & XXI. Usek pre-

razby této Stoly (obr. 8) je dlouhy cca
13 m o rozmérech 2,97 x 2,59 m a je
zajistén dalni ocelovou vyztuzi K21
00-0-04B s ocelovymi paZnicemi
UNION a stiikanym betonem.
Veskeré stavebni prace byly pro-
vadény v podzemnich prostorich
stavajicich odvodniovacich Stol a pfi-
lehlém okoli. Volny terén nachéze-
jici se nad dilem tvoii prevazné za-
travnéné svahy s mistnimi vychozy
piskovcovych skal a sutovymi sva-
hy. V celém prostoru Petfina jsou
stromové a kefové porosty, které
byly stavebnimi pracemi dotceny
v souladu s projektem a poZadavky
zadavatele jen minimalné [3].

DOPRAVA NA STAVENISTE

Samostatnou kapitolou pfi prova-
déni jakykoliv praci v Petiinském par-
ku je doprava. Vzhledem k tomu, Ze
tento park chrani jiz od dob Karla I'V.
Hladova zed, kterd byla vybudovana
jako soucast opevnéni Malé Stra-
ny a Prazského hradu, je opravdu

Obr. 8 Nové vybudovand Cdst Stoly XXI. s dvermi do portdlu
Fig. 8 Newly constructed section of the XXI. gallery with doors into
the portal

Obr. 9 Nové vybudovand odvodriovaci stola X.
Fig. 9 Newly constructed X. drainage gallery
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the gallery was secured by installing
basalt gutters within the floor. In the
bottom of the staircase shaft, the
excavation of a SO-02 backdrop
shaft of a rectangular shape
with dimensions of 2.2x 1.5m
and a depth of 8.6m was carried
out in temporary reinforcement
underneath the protection of K21
LB malleable steel reinforcement
with UNION steel casing pipes. The
backdrop shaft in its upper section
was connected with a basalt gutter
of the X. shaft and in the lower
section with the current Nr XXI.
drainage shaft (Fig. 4) by the newly
excavated SO-05 gallery
(Fig. 5). That way the safe transfer
of collected water was secured
and leaking into the Nebozizek
restaurant prevented. The
current drain for the collected
water is lead through the current
Nr XXI. gallery, which was closed
at its lower end by a partition from
concrete construction blocks. Here
a sludge sump was in the invert,

Cross

was

which continued underneath the invert through earthenware DN200
piping, leading into a sewerage shaft situated ca. 24.5m beneath the
gallery in the Petfin hillside. Unfortunately, this drainage piping
was in an unsatisfactory state and its replacement was necessary.
The concrete lining of the Nr XXI. gallery itself was in this lower
section deformed and breached by several significant fissures. For
that reason, water seepage into the foundation of the gallery and
the subsequent waterlogging of the hillside and its destabilisation

occurred. On that account, the
capital city of Prague as the owner
of the structure represented by
the Odbor ochrany prostiedi
(Department of the environment)
decided on the re-excavation of
this section and the construction
of the new SO-07 entrance portal
in a history-like style (Fig. 6, 7)
which will enable safe access to
the Nr XXI. underground gallery.
The stretch of re-excavation of this
gallery (Fig. 8) is ca. 13m long
with dimensions of 2.97 x 2.59m
and it is secured with K21
00-0-04B mine steel reinforcement
with UNION steel casing piles and
shotcrete.

All construction works
carried out in underground spaces
of present drainage galleries and
the adjacent surroundings. Open
terrain located above the work
is formed mostly by grassy hills
with local bassets of sandstone
rock and screes. In the entire area

were




Obr. 10 Nové vybudovany vstup v opérné zdi za restau-
raci Nebozizek

Fig. 10 Newly constructed entrance in the retaining
wall behind the Nebozizek restaurant

velmi sloZité pres tyto hradby dopravovat stavebni material, projiz-
dét jetaby nebo pouzivat pro dopravu betonu klasické autodomicha-
vace. Dovoz betonu probihal tak, ze se preCerpaval do cca 1,5 m3
automichacek, které prevazely beton na stavenisté v okoli Neboziz-
ku po parkovych cestich mezi turisty. Veskery potfebny materiél
pro vystavbu musel byt preklddian na mensi automobily, protoZe
pres vrata v Hladové zdi vétsi automobil, nez mald Avie neprojede,
a pokud by projel jednou z bocnich bran, tak zase nebylo mozné
projet pod konstrukci lanové drahy.
ZAVER

Projekt stavby ,,Odvodnéni Nebozizku a oprava havarijniho stavu
Stoly ¢. X.* feSil havarijni stav Stoly ¢. X. a stavebni tpravy Stoly
¢. XXI. vzhledem k zachovani jejich odvodiovaci funkce a k uleh-
Ceni pristupu do spodniho patra odvodiovacich §tol. Stavba pro-
bihala od 11/2022 do 3/2024, kdy byly nové vybudovany objekty
Odvodiiovaci stola €. X. (obr. 9) v€etné nového vstupu (obr. 10) do
pristupové Sachty vybavené tocitym ocelovym schodistém (obr. 11)
z prostranstvi za restauraci Nebozizek a spadistova Sachta propoju-
jici Stoly €. X. a XXI. a prerazba vcetné prodlouzeni Stoly ¢. XXI.
(obr. 8) ukoncené vstupnim portilem (obr. 6) slouzicim pro obsluhu
a udrZbu $tol v okoli Restaurace Nebozizek.

LADISILAV ADAMEG, ladislav.adamec @pohl.cz,
MARTIN VCELAK vcelak@pohl.cz,
POHL cz, a.s.

Recenzoval Reviewd by: Ing. Vlastimil Hordk
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Obr. 11 Nové pristupové schodisté do Stoly X.
Fig. 11 New access staircase into the X. gallery
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of Petfin, there are trees and bush
vegetation that were minimally
affected by the construction works
in accordance with the project and
the requirements of the contracting
authority [3].

TRANSPORTATION TO THE
CONSTRUCTION SITE

A separate chapter while carrying
out any work in the Petfin park is
transportation. Due to the fact that
this park has been protected already
since the times of Charles IV
by the Hunger Wall which was
built as part of the fortification of
the Lesser Town and the Prague
Castle, it is indeed highly difficult
to transport construction materials,
drive through with cranes, or to
use classic concrete mixer trucks
for the transport of concrete across
these walls. Transport of concrete
was undertaken such that it was
transferred into ca. 1.5m? concrete mixer cars, which drove concrete
to the site around Nebozizek on park paths amidst tourists. All the
necessary materials for the construction had to be transferred to
smaller automobiles because an automobile larger than a small
Avia would not drive through the gate in the Hunger Wall, and if
it drove through one of the flank gates it would then not be able to
drive underneath the structure of the cable railway.

CONCLUSION

The construction project ,,Drainage of Nebozizek and repair of
the emergency state of the Nr X. gallery* addressed the emergency
state of the Nr X. gallery and the construction alterations of the Nr
XXI. gallery in regard to preserving their drainage function and
easing access into the lower level of the drainage galleries. The
construction took place from 11/2022 to 3/2024, during which new
objects of the Nr X. drainage gallery were built (Fig. 9) including
a new entrance (Fig. 10) into the access shaft equipped with
a spiral steel staircase (Fig. 11) from the area behind Nebozizek
restaurant. Also, a backdrop shaft connecting galleries Nr X. and
XXI. and the re-excavation including an elongation of the Nr XXI.
gallery (Fig. 8) terminated with an entrance portal (Fig. 6) serving
the service and maintenance of galleries in the vicinity of the
Nebozizek restaurant were all constructed.
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RAZBA KABELOVODU MIKROTUNELOVACIM STROJEM
POD ZELEZNICNI STANICI KOLIN
EXCAVATION BY A MICROTUNNELING MACHINE OF UTILITY
TUNNEL AT THE KOLIN RAILWAY STATION

MARKETA VENCLOVA, PAVEL CELIS, PETR HYBSKY, FILIP JIRIENY

ABSTRAKT

V prvni poloviné roku 2024 byly v Zeleznicni stanici v Koliné zahdjeny rozsdhlé prdce, jejich? cilem je zajisténi bezbariérového pristupu
pro cestujici od hlavni nddrazni budovy na jednotlivd ndstupisté. Soucdsti téchto praci je vybudovdni novych kabelovych tras a vedeni.
Pro prevedeni sdélovacich kabelii pod kolejistém ZST Kolin byl zhotoven novy kolektor. Ten byl raZeny metodou Fizeného protlaku pomocit
MTBM. Charakteristiku raZeného dila a pritbéh samotnych raZeb pribliZuje ndsledujici cldnek.

ABSTRACT

In the first half of 2024, extensive works at the railway station in Kolin began, which aimed at enabling barrier-free access for passengers
from the main station building to individual platforms. A constituent of these works is the construction of new cable lines and ducts. For
the rerouting of communication cables underneath the Kolin station railway yard a new utility tunnel was realised. It was excavated by
the controlled jacking method using an MTBM. The characteristics of the excavated work and the course of the excavations themselves are

outlined in the following article.

uvob

V soucasnosti maji cestujici vyuZivajici kolinské nadra-
Zi k dispozici pési podchod, z néhoZ se na nastupiSté vystu-
puje po pevnych schodiStich. SchodiStové rampy jsou vyba-
veny ploSinami pro dopravu imobilnich osob, ale vhledem
k dopravnimu vytiZeni kolinského nadraZi je tento zptsob kapacitné
nevyhovujici. Bylo rozhodnuto, Ze pro ucely bezbariérového
pristupu bude vyuZit jiz existujici paralelné¢ vedeny zavazadlo-
vy tunel. Ten vSak potfebuje rozsahlou rekonstrukci a prede-
v§im vymisténi sdélovacich kabeli vedenych v jeho utrobach.
Kabely budou premistény do nové razeného kabelovodu. Na
obr. 1 je znizornéna situace v podzemi ZST Kolin, zprava dole-
va: stavajici podchod pro pési, zavazadlovy tunel a novy raZeny
kabelovod.

INTRODUCTION

In the present time passengers using the Kolin station have
a pedestrian underpass at their disposal, from where they can
ascend to platforms via fixed staircases. Ramps are equipped
with platforms for the transport of disabled individuals however
due to the busy traffic of the Kolin station this method is not
satisfactory capacity-wise. It was decided that for the purposes
of barrier-free access, an already-existing parallel baggage tunnel
would be utilised. However, it needs an extensive reconstruction
and mainly a relocation of communication cables that are
routed within its insides. Cables will be relocated into the newly
excavated utility tunnel. Fig. 1 depicts the situation of the Kolin
railway station underground, from right to left: current pedestrian
underpass, baggage tunnel, and the newly excavated utility

tunnel.

zavazadlovy tunel
baggage tunnel

novy razeny kabelovod
new excavated utility tunnel

PROJECT DESCRIPTION
AND ITS DEVELOPMENT

The new utility tunnel beneath
the railway yard was from the very
beginning designed as excavated.
If it had been designed as cut-and-
cover, a large restriction of railway
transit would have occurred, as well
as the worsening of travel comfort.
Due to the geological environment
in which it is situated (sands with
a high groundwater level) the
selected method was excavation by
an MTBM (microtunnelling full-
face machine) machine with face
support using a slurry suspension.

Within the tender documen-
tation, the reception shaft of the

stavajici podchod pro pési
current pedestrian underpass

Obr. 1 Zndzornéni situace v podzemi v ZST Kolin
Fig. 1 Depiction of a plan of the Kolin railway station underground

utility tunnel was designed in
close proximity to a dispatch
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POPIS PROJEKTU A JEHO VYVOJ

Novy kabelovod pod kolejistém byl od pocatku navrZen jako ra-
Zeny. Pokud by byl realizovan jako hloubeny, doslo by k velkému
omezeni Zelezni¢ni dopravy a zhorSeni komfortu cestovani. Z da-
vodu geologického prostiedi, ve kterém je situovan (pisky s vyso-
kou hladinou podzemni vody), byla pro vystavbu vybrana metoda
razeni MTBM (mikrotunelovaci plnoprofilovy stroj) strojem se
zajisténim stability celby pomoci bentonitové suspenze.

V ramci zadavaci dokumentace byla cilova Sachta kabelovo-
du navrzena v té€sné blizkosti vypravni budovy. Toto uspotradani
prakticky vylucovalo instalaci jefdbu vysoké nosnosti pro vy-
taZzeni stroje. Dodatecny geofyzikalni prizkum navic prokézal
vyskyt zdkladd staré stani¢ni budovy s moznosti vyskytu nepied-
pokladanych ocelovych prvki (které predstavuji pro razbu MTBM
nepiekonatelnou prekazku). Z obou vyse uvedenych divodl byl
kabelovod posunut jak horizontdlné o cca 25 m smérem ku Praze
(do stanieni km 347,834), tak i vertikdln¢. Kabelovod byl vice
zahlouben, ¢imz se nadloZi zvysilo z ptivodnich cca 2,8 m na cca
5,0 m. Vnitfni svétly primér zlstal v porovnani se zadavaci doku-
mentaci nezménén a ¢ini 2,5 m, s tlousStkou osténi 0,25 m. Délka
kabelovodu v nové poloze je cca 87 m.

INZENYRSKOGEOLOGICKE A HYDROGEOLOGICKE
PODMINKY

Svrchni pokryv §ir§i oblasti nadraZi tvori prostorové rozsahla
vrstva navazek. Dle archivnich vrt z databize Ceské geologické
sluzby dosahuje jejich mocnost lokalné az 7 m. V podloZzi navazek
se nachazeji kvartérni fluvidlni sedimenty feky Labe, které jsou
tvofeny prevazné slabé soudrznymi, pisCitymi aZ Stérkovito-pis-
¢itymi zeminami, lokdlné se mohou vyskytovat polohy jemnozrn-
nych hlinito/jilovito-pisCitych zemin. Pod fluvidlnimi sedimenty
se nachdzeji metamorfované horniny — koufimské migmatity
a v oblasti kabelovodu pak prevazné ruly.

Hladina podzemni vody v misté startovaci jdmy zhruba odpovi-
dé hladin€ vody v Labi (194,70 m n. m.), s narustajici vzdalenosti
od Labe (v pripadé¢ razeného kabelovodu) napfic kolejemi smérem
k néadrazni budové mirné stoupa. V misté kabelovodu se hladina
podzemni vody pohybuje v hloubce cca 4,7 m pod povrchem teré-
nu, tj. nad vrchlikem tunelu.

Razba ze startovaci Sachty zacinala v prostfedi zemin. Pfiblizné
v poloviné trasy vstoupila do dna razeného profilu skalni baze rul,
ktera postupné tvofila stile vétsi podil plochy Celby s tim, Ze zave-
recnd Cast razeb (o délce priblizné 10 m) jiz probihala kompletné
ve skalnim prostfedi. PficemZ pevnostni zkousky prokdzaly, Ze
pevnost rul v prostém tlaku presahuje 180 MPa. Tunelovaci stroj
proto musel byt navrZen tak, aby byl schopen razit ve dvou zcela
rozdilnych horninovych prostiedich, véetné prostifedi smiSenych
geologickych podminek na celbé.

POPIS METODY RAZBY

Obecné se razba plnoprofilovymi tunelovacimi stroji (obr. 2)
s pramérem fezné hlavy mensim neZ 4 m oznacuje jako mikro-
tunelovani. Pri této metodé tlacna stanice (Ctverice listi), umisté-
na ve startovaci Sachté, zatlacuje do horninového masivu osténi
tunelu/Stoly (v ptipadé malého priméru potrubi), na jehoz po-
¢atku je tunelovaci stroj (nebo jen feznd hlava), ktery zajiStuje
rozpojovani horninového masivu. Stabilita Celby v prostiedi ne-
soudrznych materiald pod hladinou vody je zajiStovdna tlakem
bentonitové suspenze. Rozpojovany materidl se na Celbé misi

s bentonitovou suspenzi a vznikld smés je potrubim odcCerpédva-
na do separacni jednotky umisténé na povrchu, kde se rubanina
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building. This layout practically out-ruled the installation of
a high load-bearing crane for the retrieval of the machine.
A supplemental geophysical survey additionally proved the
presence of a foundation of an old station building with the
possibility of the presence of unexpected steel components (which
pose an insurmountable obstacle for MTBM excavation). For
both the above-mentioned reasons the utility tunnel was moved
horizontally by ca. 25m in the direction of Prague (to chainage km
347.834), and even vertically. The utility tunnel was dug in deeper,
which increased the overburden height from the original ca. 2.8m
to ca. 5.0m. The inner clear diameter remained unchanged in
relation to the documentation and amounts to 2.5m, with a lining
thickness of 0.25m. The length of the utility tunnel in the new
position is ca. 87m.

ENGINEERING GEOLOGY AND HYDROGEOLOGY
CONDITIONS

The upper cover of the broader station area is formed by
a spatially extensive layer of backfills. According to archival
boreholes from the database of the Czech Geological Survey
their thickness locally reaches up to 7m. In the underlying rock
of the backfills, Quaternary fluvial sediments of the Labe River
are located, which are formed mostly by weakly cohesive, sandy
to gravel-sandy soils, found locally can be layers of fine-grained
loam/clay-sandy soils. Beneath fluvial sediments lie metamorphic
rocks — Koufim migmatites, and in the area of the utility tunnel
mostly gneiss.

The groundwater level in the location of the launch shaft
roughly corresponds to the water level in the Labe River (194.70m
asl), with increasing distance from the Labe (in the case of the
excavated utility tunnel) across tracks in the direction of the
station building it rises slightly. In the area of the utility tunnel,
the groundwater level fluctuates at a depth of ca. 4.7m beneath the
surface, ie. above the canopy of the tunnel.

Excavation from the launch shaft began in a soil environment.
Approximately at the halfway point of the route, a gneiss rock base
entered into the floor of the excavated profile, which gradually
formed larger ratios of the surface of the face, with the final part
of excavation (at a length of approximately 10m) then already
taking place completely in a rock environment, whilst strength
tests proved that the strength of gneiss in compression exceeds
180MPa. The tunnelling machine therefore had to be designed in
such a way that it would be able to excavate in two completely
differing rock environments, including an environment of mixed
geological conditions at the face.

EXCAVATION METHOD DESCRIPTION

In general excavation by full-profile tunnelling machines
(Fig. 2) with a cutter head diameter less than 4m is referred to
as microtunnelling. With this method a jacking station (a quartet
of presses) located in the launch shaft pushes into the rock mass
of the tunnel/shaft lining (in the case of small diameter pipes)
on the beginning of which the tunnelling machine is located (or
only the cutter head), that secures rock massif breaking. Face
stability in the environment of non-cohesive materials beneath the
level of water is secured by the pressure of a slurry suspension.
Broken material mixes with the slurry suspension at the face and
the formed mixture is drained via piping into a separation unit
located on the surface, where excavated material is separated from
the slurry suspension. The separation unit consists of a system
of sieves and hydrocyclones (centrifuges). The slurry suspension
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startovaci jama betonové prstence osténi
launch pit concrete lining rings

tunelovaci stroj
tunnelling machine

betonové prstence osténi
concrete lining rings

cleaned of the excavated material
can be used repeatedly. Excavation
is carried out in strokes, which
correlate to the length of the jacked
lining rings.

Within the tunnelling cycle
takes place during
simultaneous jacking of a ring
into the excavation. After the
completion of a stroke, the slurry
circuit is halted and the disengaging
of all pipe and cable lines occurs.
Subsequently, all of the hydraulic
pistons of the jacking station are
retracted, thereby creating a space
to attach the following ring. After
a repeated connection of pipe
(Fig. 3) and cable lines it is possible
to commence the excavation phase

excavation

tlaén4 stanice
jacking station

Obr. 2 Schematické zndzornéni mikrotunelovdni
Fig. 2 A Schematic depiction of microtunnelling

oddé€luje od bentonitové suspenze. Separacni jednotka sestiva ze
soustavy sit a hydrocyklén (odstfedivek). Bentonitovou suspen-
zi vyciSténou od rubaniny je mozno pouzivat opakované. Razba
probiha po krocich, které odpovidaji délce prstenct zatlaCovaného
osténi.

V ramci tunelovaciho cyklu probiha razba za soucasného zatla-
Covani prstence osténi do vyrubu. Po dokonceni zabéru je zastaven
bentonitovy okruh a dochézi k rozpojovani veskerych trubnich
a kabelovych vedeni. Nésledné jsou stazeny hydraulické pisty
tlacné stanice, ¢imz vznika prostor pro osazeni dal$iho prstence
osténi. Po opétovném propojeni trubnich (obr. 3) a kabelovych ve-
deni je moZné zacit raZebni fazi dal§iho postupu.

Tunelovaci stroj byl nad ramec bézné konstrukce dodatecné vy-
baven pretlakovou komorou, kterd umoznovala pfipadné provede-
ni vymény feznych nastroji nebo udrzbu/opravu na fezné hlavé.
Pretlakova komora by v pfipadé€ potfeby umoznila pristup k fezné
hlavé a do prostoru stroje za podminek price v reZimu pfetlaku
vzduchu. Vyména feznych na-
stroji nebyla vSak pri realizaci
kabelovodu nutna.

Pro provedeni razeb mikrotu-
nelovanim je nutné v predstihu
vyhloubit jamy na zacatku (tzv.
startovaci Sachta) a konci (tzv. ci-
lovda Sachta) razeného dila
(obr. 4). V ptipadé kolinského
projektu byly obé jamy zajiSté-
ny kombinaci zdporového paZeni
a prevrtavanych sloupil z trys-
kové injektaze (TI). Sloupy z TI
tésnily stény jam proti pritokim
podzemni vody. Dno startovaci
jémy bylo proti prolomeni tla-
kem podzemni vody zajiSténo
sloupy z TI, dno cilové jamy bylo
situovano v ruldch, takZe nevyZza-
dovalo Zadné zajiSténi. Na porta-
lovych sténach startovaci a cilové
jamy byla osazena ocelova deska

of the following advancement.
The tunnelling machine was
additionally  equipped beyond
regular design with an overpressure chamber, which allows
the potential to carry out the replacement of cutting tools or
maintenance/service at the cutter head. The overpressure chamber
in case of need would facilitate access to the cutting face and to the
space of the machine in conditions of work in the air overpressure
regime. Replacement of cutting tolls was however not necessary
during the realisation of the utility tunnel.

In order to carry out excavations by microtunnelling it is
necessary to excavate a shaft in advance at the beginning (so-
called launch shaft), and at the end (so-called reception shaft)
of the excavated work (Fig. 4). In the case of the Kolin project
both pits were secured by a combination of braced timbering and
secant pillars from jet grouting (TI). Pillars from TI sealed pit
walls against groundwater inflows. The floor of the launch shaft
was secured against a breach due to groundwater pressure with TI
pillars, the floor of the finishing shaft was situated in gneiss, so it
did not necessitate any securing. On the portal walls of the launch

Obr. 3 Prepojovdni potrubi po vloZeni druhé Cdsti stroje
Fig. 3 Reconnecting of pipes after inserting the second part of the machine
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cilova Sachta
reception shaft

vypravni budova
dispatch building

razeny kabelovod
excavated utility tunnel

elektro kontejner

a kontejner fizeni stroje
electronics container

and machine command container

startovaci Sachta
launch shaft

jefab pro dopravu stroje
a prstenct do startovaci $achty
crane for transporting the machine
and rings into the launch shaft

separaéni jednotka

a bentonitové hospodarstvi
separation unit

and slurry treatment plant

Obr. 4 Situace stavenisté
Fig. 4 Construction site plan

s pryZovym tésnénim, které branilo pfitokiim vody a bentonitové
suspenze podél osténi kabelovodu do jam.

Razici §tit, ktery zrealizoval kabelovod pod kolejistém ZST Ko-
lin, dostal jméno Emilie (podle Emilie Bartoniové, odbojarce za-
pojené do podpory ¢lenli vysadku Silver A, zavrazdéné roku 1942
v Osvétimi). Razici stroj vyrobila firma Herrenknecht pod typo-
vym oznacenim AVN2000AH. Hmotnost raziciho $titu byla cca
112 tun, délka 11,6 m, pramér fezné hlavy 3,040 m a maximalni
protlacovaci sila, které mohla tlacné stanice dosahnout, 12000 kN.

OSTENI KABELOVODU

Kruhové prefabrikované segmenty (prstence) maji vnéjsi pru-
mér 3,0 m a tloustku stény 0,25 m. Prstence jsou vyrobeny z be-
tonu C 40/50-X0, CX1-4, XD1-3, XF1-4, XAl a XA3. Hmotnost
jednoho prstence je cca 15,5 tun. Kazdy tfeti je opatfen uzavira-
telnymi otvory pro mazani vnéjSiho povrchu prstenct bentonitem
pro sniZeni tfeni mezi prstencem a horninou. Mazéani vnéjsiho po-
vrchu sniZovalo potfebnou velikost protlacovaci sily.

Diky presunu kabelovodu do nové polohy s vyskou nadlozi
cca 5 m doslo k redukci zatiZeni od kolejové dopravy a betono-
vé prstence spliiuji poZadavky na mezni stav tinosnosti a pouZi-
telnosti i bez vyztuze. Z divodu zvySeni bezpecnosti (kabelovy
kandl se nalézd ve velmi exponovaném misté s prujezdem vice
nez 500 souprav denn€) jsou prstence vyztuzeny prutovou vyztuzi.
Hrdla prstenct — radidlni spary jsou tésnény dvojici pryzovych
tésnéni na sty¢né spare a tfetim dodateCnym tésnénim na obvodu
prstence. Hrdlo dopliiuje nerezovy plech spojeny s betonem prs-
tenctl pomoci sprahovacich trnti. Uspofadani hrdla, zpisob tésnéni
a materidly jsou béZné uzivané standardizované detaily.

and reception shafts a steel plate with rubber gaskets was attached
which prevented inflows of water and the slurry suspension along
the utility tunnel lining into the pits.

The shield, which realised the utility tunnel underneath the
railway yard of the Kolin railway station, was given the name
Emilie (Emilie Bartoriovd, a resistance fighter involved in the
supporting of members of the Silver A airdrop, murdered in the
year 1942 in Osvétim). The tunnelling machine was manufactured
by the Herrenknecht Company with the type designation
AVN2000AH. The weight of the boring machine was ca. 112 tons,
the length 11.6m, the diameter of the cutter head 3.040m, and the
maximum jacking force that the jacking station could achieve was
12,000kN.

UTILITY TUNNEL LINING

Circular prefabricated segments (rings) have an outer diameter
of 3.0m and a wall thickness of 0.25m. Rings are made from
concrete C 40/50-X0, CX1-4, XD1-3, XF1-4, XAl, and XA3. The
weight of one ring is ca. 15.5 tons. Every third one is equipped
with closable ports for lubrication of the outer ring surface with
slurry for the decrease of friction between the ring and the rock.
Lubrication of the outer surface decreased the required amount of
the jacking force.

Thanks to the relocation of the utility tunnel into the new
position with an overburden height of ca. 5m a reduction of
loads from rail traffic occurred and the concrete rings comply
with the requirements for ultimate and serviceability limit states
even without reinforcement. In order to increase safety (the
utility channel is located in a very exposed area with the transit
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BENTONITOVA SUSPENZE of more than 500 train sets daily) the rings are reinforced with
Bentonitovéd suspenze piedstavuje klidovy material pii razbé bar reinforcement. Ring necks — circumferential joints are sealed

bentonitovym §titem, nebof plni funkci materidlu pouZivaného | With a pair of rubber gaskets along the longitudinal joints and

pro podporu elby a zérovei funkci transportniho média pro t¢7- | With a third supplemental gasket on the perimeter of the ring.
bu rubaniny. Vyb&ru dodavatele smési pro pfipravu bentonitové | The neck is complemented by a stainless steel plate connected
suspenze byla vénovéna velka pozornost, kterd byla nutna i u pro- to the concrete ring with shear stud connectors. The neck layout,

voznich zkousek suspenze v prib&hu razeb (i n&kolikrat v prab&hu | sealing methods, and materials are commonly used standardized
jednoho zabé&ru). Jakékoli znehodnoceni suspenze vede ke snizeni | details.
jeji pazici funkce, coz by ve vysledku mohlo znamenat nezadouci

sedani povrchu ve velmi provozné exponované oblasti pod kolin- SLURRY SUSPENSION

skym nadrazim. The slurry suspension represents a key material during excavation
Zkouseny a sledovany byly nasledujici vlastnosti: with a slurry shield because it fulfils the role of a material used
* hustota (ovliviiuje Cerpatelnost suspenze); for face support and also the role of a transportation medium for

excavated material. The selection
of suppliers of a compound for the
preparation of the slurry suspension
was given a lot of attention, which
was also necessary with operation
suspension tests during excavation
(even several times over the course
of one advancement) since any kind
of damage to the suspension leads to
a decrease in its stabilising function,
which could as a result mean surface
settlement in a highly operationally
prominent area beneath the Kolin
railway station.

Tested and observed were the
following properties:

e density (affects the ability to

pump the suspension);

* viscosity (influences the be-
haviour of the filter cake on
the rock—suspension boundary,
with low viscosity, vanishing
of the filter cake and a loss/spill
of the suspension into the rock
massif is a threat);

e ratio of insoluble particles
(a high ratio of insoluble
particles (excavated material)
causes an increase in wear on
pumps, pipes, etc.);

* pH, chemism.

During excavation, a constant
supply of fresh suspension was kept
in an amount allowing a complete
replacement, since even a small
change in the geology of the rock
massif could have caused a need

for a fast replacement of the entire
suspension in active circulation
(separation unit, auxiliary tank,
pipes, tunnelling machine). And for
example, even the jet grouting pillar
material (a highly basic material)
instantly destroyed the suspension
(the suspension thickened to such
a degree that it was only pumped

Obr. 5 Razba kabelovodu pri minimdlnim ovlivnéni dopravy
Fig. 5 Utility tunnel excavation with minimal impact on operations with difficulties).
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* viskozita (ovlivituje chovéni filtracniho koldCe na rozhrani
hornina—suspenze, pfi nizké viskozité€ hrozi vymizeni filtra¢-
niho kolace a ztrata/unik suspenze do horninového masivu);

* podil nerozpustnych ¢astic (vysoky podil nerozpustnych ¢as-
tic (rubaniny) zptisobuje zvySené opotiebeni Cerpadel, potrubi
atd.);

* pH, chemismus.

Béhem razby byla udrZovdna stdld zdsoba Cerstvé suspenze
v mnozstvi umoziujicim kompletni vyménu, nebot i mald zmé-
na v geologii horninového masivu mohla vyvolat nutnost rychlé
vymeény veskeré suspenze v aktivnim obéhu (separacni jednotka,
pomocny tank, potrubi, tunelovaci stroj). A i naptiklad material
sloupts z tryskové injektaze (silné zasadity material) bentonitovou
suspenzi okamzité znehodnotil (suspenze natolik zhoustla, Ze byla
jen obtizné Cerpatelnd).

ZKUSENOSTI PRI RAZBE KABELOVODU

Razba byla podfizena zdkladnimu poZadavku bezpecnosti. Je-
likoz je nadrazi v Koliné jednim z dopravné nejvice vytiZenych
nadrazi v Ceské republice, jakakoli udalost, kterd by piipadng
omezila ¢i zcela zastavila provoz, by znamenala obrovské financni
ndklady, nemluvé o trestnépravni odpovédnosti zainteresovanych
osob.

Velky diraz byl proto kladen na pfipravu veSkerych detaild,
kdy napftiklad dodavatel tunelovaciho stroje zkonstruoval pro stroj
zcela novou feznou hlavu tak, aby co nejvice vyhovovala geolo-
gickému prostiedi v razené ¢ésti dila. Zaroven bylo rozhodnuto,
Ze stroj bude fizen zkuSenym operatorem poskytnutym od doda-
vatele tunelovaciho stroje a razby budou probihat pouze v dennich
sménach tak, aby nemohlo dojit k nedorozuméni pfi predavani
klicovych zprdv mezi sménami. Denni smény rovnéZ technikiim
zhotovitele — spolecnosti Metrostav TBR a.s. — umoZiiovaly ne-
pretrzité sledovani vysledki méfeni on-line monitoringu — posuntt
kolejnic v pribehu razeb s moZnosti okamzité reakce v ptipadé
jakéhokoli prekroceni varovnych stavi.

Tlak bentonitové suspenze zajistujici stabilitu c¢elby musel byt
béhem razby udrZovan v poZadovanych mezich. Dolni mez pred-
stavuje minimalni tlak zajiStujici stabilitu Celby v prostfedi ne-
soudrznych materiald pod hladinou podzemni vody, horni mez
reprezentuje maximalni pripustny tlak, pfi kterém jesté nemuze
dojit k prolomeni nadloZi. Mezni tlaky byly spoc¢itany dle doporu-
¢eni DAUB [1]. Z divodu minimalizace seddni nadloZi (a z toho
plynouci deformace koleji) byla vétsina trasy kabelovodu razena
s tlakem bentonitové suspenze na Celbé na horni mezi. Pri razbé se
ukézalo, Ze v daném prostfedi velikost tlaku na ¢elbé ovliviiovala
rychlost razby pouze minimalng. Daleko vétsi roli hrala sehranost
tymu pii osazovani prstencii a pfepojovani potrubi.

Postupné vybihani skalniho podloZi do prostoru razby vzbuzo-
valo obavy z moznosti ,,sklouznuti* tunelovaciho stroje po tomto
rozhrani vzhiru a odchyleni se od planované trasy. Aby se toto
nebezpeci minimalizovalo, byl v misté¢ nabéhu skalniho podloZi
do prostoru razby vybudovéan blok z tryskové injektaze (TI), do
kterého stroj najel kolmo a do skalniho podlozi pfi vyjezdu z to-
hoto bloku pronikl nardz cca spodni tfetinou stroje. Toto opatfeni
se ukdzalo jako uc¢inné a k odchyleni od navrzené trasy nedoslo.

PrestoZe byla razba kabelovodu provadéna za vySe popsanych
opatfeni, tedy s hodnotou podpurného tlaku na celbé na horni
mezi, doslo k poklesu terénu a potazmo i koleji o cca 20 mm. Po
dobu razby byla z divodu bezpecnosti (razby i kolejové dopra-
vy) na pojizdénych kolejich sniZena rychlost prijezda vlakt na
30 km/h. Po dokonceni razby bylo razbou ovlivnéné horninové
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EXPERIENCE DURING EXCAVATION OF THE UTILITY
TUNNEL

The excavation was subordinated to a fundamental requirement
of safety. Since the railway station in Kolin is one of the busiest
railway stations in the Czech Republic transportation-wise,
any incident that would possibly restrict or even entirely halt
operations would signify enormous financial costs, not to mention
the criminal responsibility of the involved individuals.

A lot of emphasis was also put on the preparation of all the
details, for example when the tunnelling machine supplier
constructed an entirely new cutter head for the machine such
that it would suit the geological environment in the excavated
part of the work as much as possible. It was also decided that the
machine would be operated by an experienced controller provided
by the supplier of the tunnelling machine, and that excavation
would only be carried out in daytime shifts so that eventually
a miscommunication during an exchange of key messages
between shifts would not happen. Daytime shifts also allowed
technicians of the contractor — the company Metrostav TBR a.s.
— continual observing of measurement results of the online rails
movement monitoring during the excavations with the option of an
instantaneous reaction in the case of exceeding any warning states.

The slurry suspension pressure securing the stability of the face
had to be kept within the required limits during excavation. The
lowerlimitrepresents aminimum pressure securing the face stability
in an area of cohesionless materials beneath the groundwater level,
and the upper limit represents a maximum acceptable pressure
during which a burst of overburden still cannot occur. Limit
pressures were calculated according to a recommendation from
DAUB [1]. For the purpose of minimising overburden settlement
(and the following tracks deformation), most of the route of the
utility tunnel was excavated with a slurry pressure at the face on
the upper limit. During excavation, it was proven that in the given
conditions the intensity of pressure at the face impacted the speed
of excavation only minimally. The coordination of the team whilst
attaching rings and reconnecting pipes played a much larger role.

A gradual protrusion of rock subsoil into the area of excavation
caused concerns about the possibility of a ,,slip” of the tunnelling
machine on this boundary upwards and a deviation from the
planned route. In order to minimise this danger in the area of
the rock subsoil protrusion a block from jet grouting (TI) was
constructed into the area of excavation into which the machine
drove perpendicularly and into the rock massif during an exit from
this block it broke at once with ca. the lower third of the machine.
This measure has shown itself to be effective and a deviation from
the designed route did not occur.

Even though the excavation of the utility tunnel was carried out
with the above-mentioned measures in place, which means with a
value of support pressure at the face on the upper limit, a settlement
of the terrain and even the tracks by ca. 20mm occurred. Over the
course of excavation due to safety (excavation and rail transit) the
passing speed of trains was lowered to 30km/h. After excavation
completion, the rock environment affected by excavations in the
immediate area of the utility tunnel was grouted (preventing the
following loosening and with that deformations of tracks), and the
tracks were rectified and undercut. Larger settlements occurred in
the area of excavations in mixed geological conditions at the face
— cohesionless soils in the upper section and tough gneiss in its
lower region. To break tough gneiss more rotations of the cutter
head were needed than what was needed to break the cohesionless
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prostiedi v bezprostfednim okoli kabelovodu proinjektovano (pre-
vence proti dalSimu rozvoliovéni a s tim spojenymi deformacemi
koleji), koleje rektifikovany a podbity. K vétsim poklesim doslo
v oblasti razby se smiSenymi geologickymi podminkami na celbé
— nesoudrzné zeminy v horni ¢asti a pevné ruly v jeji dolni ¢és-
ti. K rozpojeni pevnych rul bylo potieba vice otdcek fezné hlavy,
neZ bylo potfebné pro rozpojeni nesoudrZzné zeminy v horni ¢asti
Celby, ¢imz dochazelo k mirnému pretéZovani horni Casti Celby
a vétSim sedanim.

Meéfeni deformaci koleji bylo provadéno pomoci nivelace a na-
klonomérd umisténych na prazcich. Na prvnich 40 m kabelovodu
bylo méfeni ndklonoméry provadéno v intervalu 1 min, na zbyt-
ku trasy v intervalu 5 min. M¢éfily se sklony povrchu poklesové
kotliny v podélném i pficném sméru razby. Kromé méreni naklo-
noméry bylo provdadéno nivela¢ni méfeni povrchu terénu/koleji.
V oblasti aktudlni polohy Celby se méfeni provadélo 1x denné
a v ostatnich oblastech v intervalu 1x za tfi dny. V pfipadé dosaze-
ni pfeddefinovanych limita byly vybrané osoby o této skutecnosti
informovany automaticky zaslanou textovou zpravou. O postup
razby a vyvoji deformaci koleji byl denné informovén i vrchni
tratmistr ZST Kolin.

Prvotni hodnota tla¢né sily stanovena vypoctem (sila potiebna
pro prekondni tfeni na plasti prstenc kabelovodu plus velikost
odporu na celb€) vychazela vyrazné vétsi nez maximalni apliko-
vand tland sila pouZita pfi razbé kabelovodu. Pfi zpétné analyze
byl vypocet upraven tak, aby zahrnoval vliv pfefezu (primér fezné
hlavy je vétsi neZ primér prstenci kabelovodu) a redukéni sou-
Cinitel zohlednujici vliv mazani na rozhrani betonovych prsten-
clt — horninovy masiv. Redukce (zvyseného aktivniho) zemniho
tlaku na prstence kabelovodu z diivodu prefezu byla do vypoctu
zahrnuta hodnotou koeficientu 0,8. Nasledné byla stanovena hod-
nota soucinitele redukce teni vlivem lubrikace tak, aby si hodno-
ty spoctené a aplikované tlacné sily pfiblizné odpovidaly. Takto
stanoveny soucinitel redukce tfeni ma hodnotu 0,15 (sniZeni tfeni
0 85 %). Tato hodnota ptisobi az neuvéfitelné, nicméné v literatuie
[2] je uvadéna hodnota redukce tfeni vlivem lubrikace az 96 %.

ZAVER

Pti rekonstrukcich Zelezni¢nich stanic byvaji kabely dosud ve-
dené v zemi sdruzovany do kabelovodu, které umoznuji jejich lep-
§i adrzbu. Je-li potieba kabely prevést napfi¢ kolejemi, pouziva
se bézné kabelovodii budovanych v oteviené ryze, coz je resSeni
stavebné levné, ale vyZaduje preruseni provozu na dotcenych ko-
lejich. Usp&sné vybudovani kabelového kandlu napfi¢ kolejemi
v Zelezni¢ni stanici Kolin pomoci mikrotunelovani demonstruje
vhodnost této metody vystavby, jejiz hlavni pfinos spociva v mini-
malnim ovlivnéni provozu (obr. 5).
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soils in the upper part of the face, which caused a slight overload
of the upper part of the face and larger settlement.

Track deformation measuring was done thanks to levelling and
inclinometers placed on sleepers. With the first 40m of the utility
tunnel, measuring with inclinometers was carried out in a 1 min
interval, on the rest of the route in a 5 min interval. Measured
were the inclines of the surface of the settlement trough in the
longitudinal and transverse direction of excavation. Besides
measuring with inclinometers levelling measuring was carried out
on the surface of the terrain/tracks. In the area of the current face
location measuring was performed 1x daily, and in other areas
in an interval 1x every three days. In the event of reaching pre-
defined limits selected individuals were notified about this fact
by an automatically sent text message. About the advancement
of excavation and the development of rail deformation, even the
head track maintenance supervisor of the Kolin railway station
was informed daily.

The original value of the jacking force determined by
a calculation (force required to overcome friction on the skin of
the rings of the utility tunnel plus the amount of resistance at the
face) came out significantly larger than the maximum jacking
force applied during the excavation of the utility tunnel. During
retrospective analysis, the calculation was adjusted so it would
include the effect of overcut (the diameter of the cutter head is
larger than the diameter of the utility tunnel rings) and a reduction
coefficient that takes into consideration the impact of lubrication
on the concrete rings — rock massif boundary. Reduction (increase
of active) of earth pressure on the utility tunnel rings due to the
overcut was incorporated into the calculation with the coefficient
value of 0.8. Then the value of a coefficient for the reduction of
friction due to lubrication was determined as such that the values
of calculated and applied jacking forces approximately correlated.
The friction reduction coefficient determined this way has
a value of 0.15 (reduction of friction by 85%). This value seems
unbelievable, nevertheless in literature [2] the value for friction
reduction due to lubrication is stated as up to 96%.

CONCLUSION

During reconstructions of railway stations cables routed up to
now in the ground tend to be grouped together into utility tunnels
that allow better maintenance. If there is a need to transfer cables
across tracks, commonly used are utility tunnels built in an open
trench, which is an inexpensive solution construction-wise but
requires an interruption of operations on the affected tracks.
The successful construction of a utility channel across tracks at
the Kolin railway station using microtunelling demonstrates the
convenience of this method of construction, of which the main
contribution lies in the minimal impact on operations (Fig. 5).
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[1] ZIZKA Z., THEWES. M. Recommendations for Face Support Pressure Calculations for Shield Tunnelling in Soft Ground.
Deutscher Ausschuss fiir unterirdisches Bauen e. V. (DAUB); October 2016.

[2] WETTER, L., STAHELI, K., DAVIDSON, D. Quantifying the Effects of Lubrication on Jacking Forces. No-Dig Show 2011,
North American Society for Trenchless Technology (NASTT) No-Dig Show 2011; March 2011.
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FOTOREPORTAZ Z PRUBEHU RAZEB NA TUNELU HOMOLE
NA USEKU DALNICE D35 OSTROV — VYSOKE MYTO
PICTURE REPORT FROM THE COURSE OF EXCAVATIONS
ON THE HOMOLE TUNNEL ON THE OSTROV - VYSOKE MYTO
SECTION OF THE D35 MOTORWAY

FOTO MICHAL KUBIS A OTAKAR KRASNY, ARCHIV GEOTEC-GS, A.S.
PHOTO MICHAL KUBIS AND OTAKAR KRASNY, GEOTEC-GS, A.S. ARCHIVE

Obr. 1 Pohled ze zdpadniho portdlu tunelu Homole Obr. 2 Vrtdni mikropilotového destniku
Fig. 1 View from the western portal of the Homole tunnel Fig. 2 Micropile umbrella canopy drilling

Obr. 3 Prdce na zajisténi celby kaloty Obr. 4 RaZba pravého opéri v levé tunelové troubé
Fig. 3 Work on securing the face of the heading Fig. 4 Excavation of the right bench in the left tunnel tube

Obr. 5 Pohled na prvni realizovanou pricnou propojku Obr. 6 Pohled na oblast budouciho vychodniho portdlu tunelu
Fig. 5 View of the first realised transverse cross passage Fig. 6 View of the area of the future east tunnel portal
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FOTOREPORTAZ ZE ZAHAJENI REKONSTRUKCE
DOLNOLUCANSKEHO TUNELU
PICTURE REPORT FROM THE COMMENCEMENT
OF THE RECONSTRUCTION OF THE DOLNOLUCANSKY TUNNEL

FOTO ING. LIBOR MARIK PHOTO ING. LIBOR MARIK

Obr. 2 Stav tunelové obezdivky v zimnim obdobi
Fig. 1 Tunnel portal before work commencement Fig. 2 State of the tunnel lining in the winter season

Obr. 3 Odstranéni Zeleznicniho svriku Obr. 4 Rozsireni skalniho zdrezu a falesné primdrni osténi
Fig. 3 Removal of the trackwork Fig. 4 Extension of the rock cutting and false primary lining

Obr. 5 Primdrni osténi po rozsireni tunelu Obr. 6 PoZehndni tunelu, pracovnikiim a osazeni svaté Barbory
Fig. 5 Primary lining after the enlargement of the tunnel Fig. 6 Blessing of the tunnel, workers, and the mounting of St. Barbara
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ZE SVETA PODZEMNICH STAVEB THE WORLD OF UNDERGROUND CONSTRUCTIONS

PRED 45 LETY BYL UVEDEN DO PROVOZU SVYCARSKY SILNICNi TUNEL GOTTHARD
FORTY-FIVE YEARS AGO, THE SWISS GOTTHARD ROAD TUNNEL WAS PUT

INTO OPERATION

In the year 2025, 45 years will have passed since the commen-
cement of operations in the first tunnel tube of the Gotthard tunnel
on the 5™ of August 1980. With a length of 16,322m, it surpassed
by 2,350m the up-to-then longest Arlberg Road tunnel (Austria),
which was opened in 1978, i.e., 2 years earlier than the Gotthard.
Due to the mighty rise of automobile transport in the post-war
decades, the connection of the northern and southern sections of
Switzerland via the famous Gotthard-Pass-Strasse through the old
Urnerloch tunnel became completely insufficient for the forth-
coming route of the European North-South Road network. A project
for a 16,322m long tunnel triumphed in the announced tender, with
portals at Goschenen (northern portal at an altitude of 1,080m asl),
and Airolo (southern portal at an altitude of 1,145m asl), and four
access/ventilation shafts. The construction was divided into two
sections — the tunnel tube itself and a safety gallery.

Unfortunately, even all the safety measures could not prevent
eleven human casualties during a fire in October of the year 2001,
which quickly burst into flames after a collision of two lorries
transporting flammable materials. The tunnel tube has a clearance
of 4.5m and a net breadth of 7.8m with two traffic lanes. On both
sides of the tunnel, a breakdown bay is situated every 750m. The
ventilation of the tunnel is forced. The tunnel is equipped with two
backup power stations. Contrary to the straight, one hundred years
older Gotthard railway tunnel, the route of the road tunnel leads
through a massive curve such that a substantial section of the ex-
cavations was moved into granite rock of the Gotthard massif. In
these rocks, the tunnel with an area of the excavation of 85m? was
excavated as a full-face profile at a length of almost 10km using
powerful four-boom rigs. The method of excavation was different
in the remaining ca. 6km of the tunnel. In the region of slates with
differing states of failure, a horizontally and vertically sequenced
excavation was utilised. The occurrence of squeezing paragneiss,
clayey slates, and gypsum necessitated the usage of modernised
core-leaving methods (steel strut system). Although the need for
the construction of the Gotthard Road tunnel on an important
European North-South route was in the 60s of the previous century

Obr. 1 Airolo - jizni portdl v kantonu Ticino
Fig. 1 Airolo — southern portal in the Ticino canton

universally accepted, from the onset of planning and fulfilment of
this intent, doubts about the sufficient operational safety of one
tunnel tube were presented, albeit with a parallel safety gallery.
Dearly paid experiences with fires in a plethora of tunnels showed
the rightfulness of a twin-tube solution. For that reason, the con-
struction of the second tube commenced almost fifty years after
the completion of the construction of the first tube of the Gotthard
tunnel. It can be reasonably assumed that the operations will be
substantially safer, and with a predominant usage of full-profile
tunnelling machines, the construction will be apparently shorter
than the previous 9 years.

V minulém c¢isle TUNELU (2/2025) byl v rubrice ,,Ze svéta
podzemnich staveb* uveden aktudlni pfispévek Ing. Filipa Jificné-
ho o zah4jeni razby druhé trouby tunelu Gotthard v tnoru 2025.
V témZe roce uplyne od zahdjeni provozu v prvni tunelové troubé
tunelu Gotthard dne 5. srpna 1980 jiz 45 let. To je nepochybné
prileZitost pfipomenout vystavbu tohoto ve své dobé nejdelsiho sil-
ni¢niho tunelu. Délkou 16 322 m piedstihnul o 2 350 m do té doby
nejdelsi silni¢ni tunel Arlberg (Rakousko), ktery byl otevien v roce
1978, tj. o dva roky dfive nez Gotthard.

Silny vzestup automobilové dopravy v povélecnych desetiletich,
souvisejici s hospodarskym rozvojem Evropy a téZ s rostoucim tu-
ristickym ruchem, vedl k tomu, Ze se propojeni severni a jizni ¢asti
Svycarska slavnou Gotthard-Pass-Strasse (z roku 1830), se starym
vrcholovym tunelem Urnerloch (z roku 1707), stalo pro pfipravovany
tah evropské silniéni sit€ sever—jih (dnesni E 35 Amsterodam—Rim)
zcela nedostateCnym. Ve vypsané soutéZi deviti ucastnika zvitézil
projekt tunelu jiz zminéné délky 16 322 m, s portaly Goschenen (se-
verni portal ve vySce 1 080 m n.m.) a Airolo (obr. 1 — jiZni portal
ve vySce 1 145 m n. m.) a tyfmi pristupovymi/vétracimi Sachtami.

Stavba byla rozdélena na dvé ¢asti — vlastni tunelovou troubu
a bezpecnostni §tolu (podklad [1], [2]). Stola probihala paralelng
s tunelem ve vzdilenosti 30 m, s propojkami situovanymi vzdy
po 250 m, a umoznovala rychly piijezd hasi¢l, zachranné sluz-
by i odtah porouchanych ¢i havarovanych vozidel. Propojky byly

zdroj [4] source [4]

Obr. 2 Obousmérnd tunelovd trouba tunelu Gotthard
Fig. 2 Bi-directional tunnel tube of the Gotthard tunnel



34. rotnik - €. 3/2025

uzpusobeny pro bezpecny pobyt Sedeséti osob, se v§im potiebnym
vybavenim v pfipadé poZaru v tunelové troubé. BohuZel ani tato
opatfeni nezabranila jedenacti lidskym obétem pfi poZaru v fijnu
roku 2001, ktery velmi rychle vzplanul po srdzce dvou kamiont
prevazejicich hoflavy materidl.

Tunelova trouba ma sv. vysku 4,5 m a sv. §itku 7,8 m se dvéma
jizdnimi pruhy (obr. 2). Kazdych 750 m je po obou strandch tunelu
situovan nouzovy zéliv, kde jsou, a také na kazdych 125 m, instalo-
vany SOS skfiné. VEtrani tunelu je nucené, velkokapacitni ventila-
tory zajistuji odvod znecisténého a privod Cistého vzduchu Ctyrmi
jiZ zminénymi Sachtami, dalsi ventilatory jsou umistény u obou
portala. Tunel je vybaven dvéma zdloznimi elektrocentrdlami pro
pripad vypadku elektrického proudu.

Trasa silni¢niho tunelu je oproti pfimému a o sto let starSimu
Zelezni¢nimu Gotthardskému tunelu vedena mohutnym (lomenym)
obloukem tak, aby se podstatné ¢ast razby dostala do granitovych
hornin Gotthardského masivu. V téchto horninach byl tunel s plo-
chou vyrubu cca 85 m? raZen plnym profilem v délce témé&F 10 km
pomoci vykonnych ctyflafetovych vozd Atlas Copco (na Celbé
110 vrtd @ 48 mm, postup 3,5 m za sménu). Ve zbyvajicich cca
6 km tunelu byl zptisob razby odliSny. V oblastech bfidlic, s ruz-
nym stupném poruseni, byl pri razbé pouzivan horizontalné i svisle
Clenény vyrub. Vyskyt tlacivych pararul, jilovitych bfidlic a sad-
rovcu si vyzadal pouziti modernizované jadrové metody (ocelova
rozpérna soustava).
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Tak jako na starém Zelezni¢nim tunelu (1871-1880, pri vystav-
beé prislo o zivot 177 pracovnikl) se i pfi razbé silni¢niho tunelu
projevily obtiZe s nacepovanim podzemnich zvodni, i kdyZ v méné
dramatické formé a bez ztrat na lidskych Zivotech. JiZ po vyrazeni
prvnich 500 m od jizniho portalu vytékalo z ¢elby odvodnovacimi
vrty 200 1/s 35 °C teplé vody. Tyto obtize, vCetné geologickych, se
Cas od Casu opakovaly, coZ zna¢né€ narusovalo pracovni rytmus.
Razby a definitivni vyztuZovani se protahly od roku 1969 az do
roku 1978, takze vystavba jedné tunelové trouby a bezpecnostni
Stoly trvala devét let, podobné jako vystavba Zelezni¢niho tunelu na
slavné Svatogotthardské draze, ktery byl dokoncen v roce 1880 [3].

Ackoliv nutnost vystavby silni¢niho tunelu Gotthard na dileZi-
tém evropském tahu sever—jih byla v 60. letech minulého stoleti
vSeobecné pfijimana, od samého pocatku planovani a plnéni tohoto
zaméru byly prezentovany pochybnosti o dostate¢né provozni bez-
pecnosti jedné tunelové trouby, byt s paralelni bezpec¢nostni Stolou.
Draze zaplacené zkusenosti s pozary v fad€ tuneld ukazaly oprav-
nénost dvoutroubového feseni. Po témér padesati letech od dokon-
Ceni vystavby prvni trouby tunelu Gotthard byla zahdjena vystav-
ba trouby druhé. Nechd se diivodné predpokladat, Ze provoz bude
podstatné bezpecnéjsi a pti prevazujicim pouziti plnoprofilovych
tunelovacich stroji zfejmé kratsi neZ predchozich (a opakovanych)
devét let.

prof. Ing. JIRI BARTAK, DrSc.
bartakj@fsv.cvut.cz.

[1] INFORMACNI BULLETIN KOMUNIKACE N2. Gotthard-Strassen-Tunnel. 11/1976.

[2] ATLAS COPCO. Article servis No. A10-80. 2/1973.

[4

ZPRAVY 2 TUNELARSKYCH KONFERENCI

WTC 2025 VE STOCKHOLU
WTC 2025 IN STOCKHOLM

The World Tunnel Congress 2025 (WTC 2025) was held in Stock-
holm, Sweden, highlighting the latest technological innovations
in underground and tunnelling construction. The event focused
on sustainability and technical excellence, while strengthening
international collaboration within the industry. Organized under the
theme ,, Tunnelling into a Sustainable Future®, the congress brought
together around 3,000 participants. A key emphasis was placed
on integrating the United Nations Sustainable Development Goals
(UN SDGs) into tunnelling and infrastructure development. Among
the highlights was the election of Andrea Pigorini of Italy as ITA
President for 2025-2028, Papua New Guinea was agreed and
welcomed as the 81 Member Nation of ITA, and Singapore was
selected to host WTC 2028. WTC 2026 will be hosted in Montréal,
Canada, and WTC 2027 will be hosted in Antwerp, Belgium.

Svétovy tunelarsky kongres 2025 (WTC 2025) se konal ve
Stockholmu ve Svédsku a zaméfil se na nejnovéjsi technologické
inovace v oblasti podzemniho a tunelaiského stavitelstvi. Akce se
zaméfila na udrZitelnost a technickou excelenci a zdrovei posilila
mezindrodni spolupréci v rdmci odvétvi.

]
[3] BARTAK, Jifi. Ctvrty tunel pod masivem sv. Gottharda. Tunel, 1996, ro¢nik 27, ¢islo 1, str. 9-13.
1 Wikipedia https://cs.wikipedia.org.-wiki-Gotthardsky silni¢ni tunel.

NEWS FROM TUNNELLING CONFERENCES

Kongresu, organizovaného na téma ,,Tunelovani pro udrZitelnou
budoucnost®, se zticastnilo pfiblizné 3 000 ucastnikd, 160 vystavo-
vatelll a bylo predneseno 500 technickych prispévki z celého svéta.
Program zahrnoval prezentace, posterové sekce, navstévy technic-
kych pracovist a spoleenské akce — a nabizel tak fadu piileZitosti
ke sdileni znalosti a navazovani kontaktt. Klicovy diraz byl kladen
na integraci cili udrzitelného rozvoje OSN (OSN SDGs) do tune-
lovani a rozvoje infrastruktury.

Mezi hlavni udélosti patfilo zvoleni Andrey Pigoriniho z Italie
prezidentem ITA na obdobi 2025-2028. Arnold Dix ziistiavd ve Vy-
konné radé jako bezprostfedni byvaly prezident na nadchézejici tfi
roky. Nové byla prijata Papua Novd Guineje jako 81. ¢lenska zemé
ITA.

Jako kazdoroc¢né se volila poradatelska zemé pro WTC, v t€sném
souboji, ktery byl oddélen pouhymi dvéma hlasy, zvitézil Singapur
jako poradatel WTC 2028. Pro pripomenuti — WTC 2026 se bude
konat v Montrealu v Kanadé a WTC 2027 v Antverpédch v Belgii.

Ing. KAREL ROSSLER, Ph.D.
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ROBOTIKA V PODZEMi 2025
ROBOTICS IN THE UNDERGROUND 2025

Scientists from the Faculty of Civil Engineering at CTU, in Underground Laboratory was opened in the year 2007. Up to now
the Josef Underground Laboratory, presented special robots, new approximately 6km of galleries and side studs have been made
machines, and technologies for underground construction. The accessible.
goal of the Robotics in Underground Areas 2025 event, which

took place halfway through June, was to familiarize leaders Védci Fakulty stavebni CVUT predstavili v Podzemni laborato-
of the Czech construction industry with the role of modern | fi Josef specidlni roboty, nové stroje a technologie pro podzemni
technologies during the development of the construction industry, stavby.

their possibilities of employment in specific environments of Cilem akce Robotika v podzemi 2025, kterd se konala v puli

underground spaces, and to motivate them towards higher usage ¢ervna, bylo seznamit lidry ¢eského stavebnictvi s roli modernich
of automation, robotics, and smart infrastructure in the field. The | technologii pfi vyvoji stavebnictvi, jejich moZnostmi uplatnéni ve
event was organized by the Faculty of Civil Engineering, CTU in | specifickém prostfedi podzemnich prostor a motivovat je k vétsimu
Prague together with the National Centre for Civil Engineering4.0 | vyuZivani automatizace, robotiky a chytré infrastruktury v praxi.
under the patronage of the Czech Ministry of Industry and Trade. Akci uspofadala Fakulta stavebni CVUT v Praze spolu s Narod-
For example, presented was a university robot for the inspection | nim centrem Stavebnictvi 4.0 pod zaStitou Ministerstva primyslu
and monitoring of underground structures, professionally a obchodu CR.

named JULBOT (Josef Underground Laboratory Bot). This Vrcholni predstavitelé firem byli sezndmeni napiiklad s uni-
robot represents a remote-controlled platform with sensors that | verzitnim robotem pro inspekci a monitoring podzemnich staveb,
enable complex sensing and analysing of the surrounding area pracovné oznacenym JULBOT (Josef Underground Laboratory
including the detection and semi-autonomous identification | Bot). Tento robot piedstavuje dalkove fizenou platformu se senzo-
of various objects, such as construction structures, people, or | ry, které umoZiiuji komplexné vnimat a analyzovat okolni prostor
alternatively other structures located in underground spaces. véetné detekce a semi-autonomni identifikace riznych objektu,
A part of the event was also the presentation of a geo-referenced | jako jsou stavebni konstrukce, osoby, pfipadné dalsi struktury
digital model of the entire workplace, which is crucial for the | nachazejici se v podzemnich prostorech. Konkrétni konfigurace
deployment of robotic systems so that the robot perfectly knows | prezentované robotické platformy je navrZena tak, aby efektivné
the environment in which it operates. Robotics in Underground | zvladla ndro¢né ikoly spojené s hloubkovym priazkumem, inspek-
Areas has in regards to the future a wide variety of applications, | ci a monitoringem podzemnich staveb. Tato technologie pfispiva
may that be manipulation of hazardous materials, construction | ke zvySeni bezpecnosti a efektivity pracovnich procesi, nebot
of specific structures and the diagnosis of structures, searching | umoZiuje provadét prizkumy a kontroly v prostiedich, kterd jsou
for individuals during unforeseen events, and a plethora of other | pro ¢lovéka obtiZzn€ piistupna nebo potencidlné nebezpecna. Ro-
activities. It can concurrently offer precision and quality of the | bot, jenZ poslouzi vyzkumu i vyuce, se od obdobnych strojt odli-
accomplished work, the increasing of productivity, higher levels Suje robustnosti a odolnosti vii¢i podminkdm v podzemi.

of work safety, lowering error rates, and documentation and Soucasti akce bylo také predstaveni georeferencovaného digital-
monitoring. The Josef Underground Laboratory of the Faculty of | niho modelu celého pracovisté, ktery je klicovy pro nasazeni ro-
Civil Engineering CTU is a unique underground workplace for the | botickych systémd, aby robot dokonale znal prostfedi, ve kterém
practical education of students and experimental activities, itsbase | se pohybuje. V takovémto prostiedi 1ze nasledné skenovat prifezy
is the Josef Gallery excavated in the 80s of the previous century | avyhodnocovat mozné nenadalé situace, které by v podzemi mohly
in relation to the exploration of two gold deposits. The gallery, nastat. Tento model tvoii zdklad pro pouZiti digitalizace a automa-
located near villages Mokrsko and Celina, was lent to the Faculty | tizace v podzemi. I proto se v uplynulém roce vétsina ¢innosti v ob-
of Civil Engineering CTU in Prague by the Czech Ministry of | lasti digitalizace v Podzemni laboratofi Josef soustfedila praveé na
the Environment for education and research purposes. The Josef | jeho pfipravu a také na digitalizaci probihajicich experimentalnich
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Obr. 1 Ndvstévnici akce Robotika v podzemi 2025 pred vstupem do Stoly Josef
Fig. 1 Visitors of the Robotics in the underground constructions 2025 event in front of the entrance to the Josef Gallery
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Obr. 2 Univerzitni robot pro inspekci a monitoring podzemnich staveb, pracov-
né oznaceny JULBOT

Fig. 2 University robot for inspection and monitoring of underground con-
structions, professionally named JULBOT

praci, které souviseji napt. s ukladdnim radioaktivnich odpadil ¢i
skladovdnim energie.

Vyzkum v oblasti robotiky probihd na Fakulté stavebni CVUT
v Praze nékolik let, a to jak v oblasti robotizace zdéni a vyvoje
testovani robotizované zdici jednotky, tak i v dalSich segmentech,
mezi néz patii vyuZiti robotiky v podzemi. Robotika v podzemi ma
z hlediska budoucnosti Siroké moznosti uplatnéni, at jiz se jedna
o manipulaci s nebezpec¢nymi materidly, stavbu specifickych kon-
strukci a diagnostiku konstrukei, vyhledavani osob pfi neocekédva-
nych udélostech a fadu dalSich ¢innosti. DokdZe pfitom nabidnout
presnost a kvalitu odvedené prace, zvySovani produktivity, vyssi
uroveni bezpecnosti prace, snizeni chybovosti a dokumentaci a mo-
nitoring.

Obr. 3 JULBOT predstavuje ddlkové rizenou platformu se senzory, které
umoZziiuji komplexné vnimat a analyzovat okolni prostor vcetné detekce a se-
mi-autonomni identifikace riiznych objekti

Fig. 3 JULBOT represents a remote-controlled platform with sensors which
enable complex sensing and analysing of the surrounding area including the
detection and semi-autonomous identification of various objects

Podzemni laborator Josef Fakulty stavebni CVUT je unikatni
podzemni pracovisté pro praktickou vyuku studentll a experimen-
tlni ¢innost, jeji zaklad tvoii Stola Josef vyrazena v 80. letech mi-
nulého stoleti v souvislosti s prizkumem dvou loZisek zlata. Stolu,
nachazejici se v blizkosti vesnic Mokrsko a Celina, zaptjilo Mi-
nisterstvo Zivotniho prostfedi CR Fakult& stavebni CVUT v Praze
pro vzdélavaci a vyzkumné ucely. Podzemni laborator Josef byla
oteviena v roce 2007. Dosud bylo zpfistupnéno zhruba 6 km Stol
a rozrazek.

Ing. JIRI BENDL, jiri.bendl@fsv.cvut.cz,
FSy CVUT v Praze

AKTUALITY Z PODZEMNICH STAVEB V CESKE A SLOVENSKE REPUBLICE
CURRENT NEWS FROM THE CZECH AND SLOVAK UNDERGROUND CONSTRUCTIONS

CESKA REPUBLIKA
METRO D — NOVA LINKA PRAZSKEHO METRA

Dnesni aktualitu o projektu Metro D miZeme zahdjit tak trochu
slavnostnéji, kde divodem tohoto tivodniho pozitivniho prohlase-
ni je poradani dne otevienych dvefi, které se uskutecnilo v tseku
stavby Pankrac—Olbrachtova, a to ve dnech 17.—19. kvétna 2025.
Projekt se tak po celé tii dny trvani akce mohl ve své plné krase
a témér ve vSech fazich své rozestavénosti prezentovat Siroké laic-
ké i odborné vetejnosti. Dikazem velikého zajmu a tdspéchu této
udalosti je ucast cca 32.500 navstévniki, a to i s tim, Ze se jeSté na
mnohé zijemce z divodu omezené kapacity plynouci z nutnosti
bezpecného provadéni podzemnim dilem nedostalo (obr. 1).

Ale zpét od slavnosti k tomu, co je pro projekt Metro D duleZitéj-
§i, tedy k samotnému plnéni kol provedenych v oéekavané kva-
lité a Case. Prace ve stanici Pankrac pokracuji podle planu, z razeb
druhého opéfi pravého dilciho vyrubu z celkového profilu stanice
je vyrazeno 95 m a z levého 65 m z celkové provadéné délky 131 m
(obr. 2). Na druhou stranu eskalatorové tunely Arkady a Gemini
maji své razby jiz za sebou, a tak zde probihaji prace na betonaZich

THE CZECH REPUBLIC
METRO D — NEW LINE OF PRAGUE METRO

Today, we can start the news about the Metro D project a little
more ceremoniously, where the reason for the introductory positive
statement is the organising of an open day which took place on
the Pankrac—Olbrachtova section of the construction between the
17" and 19% of May 2025. The project could therefore, for three
whole days, present itself in its entire glory and almost all phases
of its construction to a wide non-professional and expert public.
The evidence of major interest and the success of this event is the
attendance of approximately 32,500 visitors, and the fact that many
interested people were unable to attend due to limited capacity,
necessitated by the need for safe guiding through the underground
work (Fig. 1).

Back from the celebration to what is more important for the
Metro D project, that being the sole fulfilment of tasks carried
out in an anticipated quality and timeframe. Work in the Pankrac
station continues according to plan, out of the excavations of the
right excavation sequence of the entire station profile a total of 95m




Obr. 1 Momentka z porddané akce dne otevienych dveri projektu Metro D
Fig. I Snapshot from the organised open day of the Metro D project

definitivniho osténi. Razby s vyjimkou technologického tunelu
a eskaldtorového tunelu sever jsou jiz také uspésné ukonceny ve
stanici Olbrachtova, a i zde tedy probihaji prace na realizaci defini-
tivniho osténi v jiz zavedené technologické posloupnosti provadéni
v poradi hydroizolace—armatura—betonaz (obr. 3).

V zavéru obsahu této aktuality jiZ byva tradici uvést néjakou in-
formaci o novinkach a perspektivé projektu Metro D, a tak tedy
ucinime i dnes, ale mnoho nového radostného se s prihlédnutim
k vyvoji v poslednich dnech zde bohuZel nedozvime. Utad pro
hospodiiskou soutéz (UOHS) totiZ v ramci svého rozkladu zrusil
vybér budouciho zhotovitele stavby v useku Olbrachtova (mimo)
— Nové Dvory vcetné tratovy tunelll z Pisnice, a objednatel proto
znovu musi zopakovat cely cyklus vybéru, tedy znovu posoudit na-
bidky a znovu vybrat zhotovitele. Pfedpoklad zahajeni dalsi etapy
stavby se tak opét posouva na neurcito, a to nékam k zavéru roku
2025. S prihlédnutim k vySe uvedenému tedy snad mulze zistat
nasim spolecnym pranim, aby se tento termin uZ znova a dale jiz
neposunoval, takze drzme projektu Metro D palce — Zdar Buh.

Ing. BORIS SEBESTA, borissebesta61 @gmail.com,
Ing. MICHAL SERAK, serak@idspraha.cz

Obr. 3 Pohled na provddeéni izolace a definitivniho osténi eskaldtorového a stanicniho tunelu stanice
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Obr. 2 Pohled na provddeéni razeb opéri stanice
Fig. 2 View of the ongoing excavations of the invert of the station

and from the left one 65m of the entire carried out length of 131m
are excavated (Fig. 2). On the other hand, the Arkady and Gemini
escalator tunnels have already gone through their excavations,
so the concreting of the final lining is being executed here.
Excavations, except for the technological tunnel and the northern
escalator tunnel, have also been successfully finalised in the
Olbrachtova station, so here as well the works for the realisation of
the secondary lining are ongoing
in the already incorporated
technological sequence carried
out in the order of waterproofing-
reinforcement-concreting (Fig.3).

Atthe conclusion of this piece of
news, what remains is a tradition
to present some information
about news and the perspective
of the Metro D project, and we
will do so even today, although
we will unfortunately not come
to know anything new and
exhilarating, taking into account
the development over the past few
days. Within its dispute, the Office
for the Protection of Competition
(UOHS) cancelled the choice
for the future contractor of the
construction in the Olbrachtove
(outer) — Nové Dvory section,
including the track tunnels
from Pisnice, and therefore,

Fig. 3 View of executed waterproofing and final lining of the escalator and station tunnel of the station
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Obr. 4 Osazeni svaté Barborky
Fig. 4 Mounting of Saint Barbara

REKONSTRUKCE DOLNOLUCANSKEHO TUNELU
NA TRATI LIBEREC HARRACHOV

Dolnolucansky tunel lezi na trati z Jablonce nad Nisou do Tan-
valdu, kterd byla uvedena do provozu v roce 1894. Po cca 130 le-
tech Sprava Zeleznic (SZ) rozhodla o jeho rekonstrukci, kterou
realizuje spolecnost Subterra a.s., divize 1 (obr. 4-7).

Na rozdil od rekonstrukce tuneld, kterou provadi také spolecnost
Subterra na trati Tanvald—Kotenov a kde dochazi k o¢isténi a lokélni
sanaci ¢tyf tuneld (Zdérsky, Desensky, Dolnopolubensky a Polu-
bensky), zde se provadi zajisténi prostorové prichodnosti, obnove-
ni hydroizolacni a drenazni funkce, zfizeni kabelovodu pro silové
a sdélovaci kabely a novych kabelovych Sachet a Sachet na cisténi
boc¢ni i stfedové tunelové drendze, vyraZzeni novych zachrannych
vyklenkd a realizace nouzového osvétleni. Subterra soucasné s re-
konstrukei vlastniho tunelu provede i rekonstrukci
dvou trubnich propustkil na uvedené trati.

ProtoZe stary jednokolejny tunel vyrazeny v hor-
ninovém masivu z liberecké Zuly jiZ nevyhovoval
souCasnym pozadavkiim i na bezpecnost provozu
(nevyhovujici unikové cesty, nouzové vyklenky, tvor-
ba rampouchtl), dochézi touto rekonstrukei ke zvét-
Seni prijezdného profilu pro tunelovy prifez TPP dle
CSN 73 7508 bez elektrického nastavce. Zaroveti pii
této kompletni rekonstrukei dojde k prodlouzeni tu-
nelu z 82,5 m na 90 m, ¢imz bude dosazeno zejména
zvySeni jeho stability v priportdlovych oblastech.

Cely tunel bude zajistén dvouplastovym osténim
s mezilehlou izolaci. Pti tipadni razbé bude realizova-
no primarni osténi ze stifkaného betonu C20/25-X0,
tloustky 150 mm a 200 mm s piihradovymi ramy
trojuhelnikového prifezu, vyztuznymi sitémi s kot-
vami, které zajisti stabilitu rozSifovaného vyrubu
ihned po provedeni rozsifeni a zajisti podklad pro
hydroizolaci tunelu. Po provedeni tunelovych mo-
nolitickych pasti bude provedeno sekundarni osténi
celkem v deviti blocich délky 10 m z monolitického
betonu C25/30-XC1, XF1 (XF3 na portalovych blo-
cich), které bude zajistovat stabilitu, vodonepropust-
nost a funkénost tunelu po celou dobu jeho Zivotnosti
(normou poZadovano 100 let). Bude zcela obnoven
hydroizolacni systém tunelu. NavrZeny deStnikovy
hydroizolacni systém (féliovd hydroizolace, min.
tl. 2,2 mm s geotextilii 500 g/m?) bude odvadét

Obr. 5 Razba rozsireného profilu tunelu od vyjezdového portdlu
Fig. 5 Excavation of the enlarged profile of the tunnel from the exit portal

TuNel

the contract owner must repeat the entire selection
cycle, to once again assess the bids and choose
a contractor. The expected launch of the next stage
of the construction is therefore once again postponed
indefinitely, that being somewhere towards the end
of 2025. Considering the above-mentioned, we can
hopefully keep our mutual wish for this date not to
move again, so let us cross our fingers for Metro D
— Godspeed.

Ing. BORIS SEBESTA,
borissebesta61@gmail.com,
Ing. MICHAL SERAK, serak@idspraha.cz

RECONSTRUCTION OF THE DOLNOLUCANSKY
TUNNEL ON THE LIBEREC HARRACHOV RAILWAY
LINE

The Dolnolucansky tunnel is situated on a railway from Jablonec
and Nisou to Tanvald, which was put into service in the year 1894.
After approximately 130 years, Sprava Zeleznic (SZ) decided on
its reconstruction, which is being realised by Division 1 of the
Subterra a.s. Company (Fig. 4-7).

Here, as opposed to the tunnels that are being reconstructed
by the same company Subterra on the Tanvald—Kotenov railway,
and where the cleansing and local rehabilitation of four tunnels
takes place (Zdarsky, Desensky, Dolnopolubensky a Polubensky),
the securing of spatial passing spaces, restoring of waterproofing
and drainage function, establishing utility tunnels for power and




Obr. 6 Realizace primdrniho osténi
Fig. 6 Realisation of the primary lining

podzemni vodu prosakujici horninovym masivem k bo¢nim tune-
lovym drendzim.

Z hlediska bezpecnosti provozu a idrzby tunelu budou vytvo-
feny po levé strané tunelu ve vzdalenosti 20 m nouzové vyklenky
a po obou stranach vlakové soupravy prostor pro unik osob v pfipa-
dé€ vzniku mimofddné udélosti. ProdlouZenim tunelu na obou por-
talech dojde také k dlouhodobé minimalizaci rizika padu kameni
z portalovych svaht do prostoru jizdni drahy a v zimnim obdobi
bude v oblasti portdli minimalizovéno riziko tvorby rampouchi
a ledopada.

K poloviné cervence 2025 byly dokonceny razby na zvétSovani
profilu tunelu, a to za pouziti jak trhacich praci, tak i mechanizova-
ného rozpojovani, véetné zachrannych vyklenku, byly dokonceny
podkladni betony a drendZe ve dné tunelu, zahdjeny price na izo-
lacich tunelu a montaZzi formy pro betondz sekundarniho osténi.

Ing. KAREL FLEMR, kflemr@subterra.cz,
Ing. JAN FRANTL, jfrantl@subterra.cz,
Subterra a.s.

OPRAVA TRATI V USEKU TANVALD-KORENOV

Soucasti opravy vlastniho tratového tseku Tanvald—Kofenov
je 1 Dopravna D3 Desna a odboceni vyhybky na vlecku Preciosa
Ornela. Jedna se o opravu Zelezni¢niho svrsku, véetné nové ozub-
nice na Y prazcich, kterou v roce 1992 ministerstvo kultury pro-
hlasilo za kulturni pamétku, Zelezni¢niho spodku, sanace skalnich
zafezu, prejezdl, oprava odvodnéni, nastupist Kofenov a Desn4,
stezek, osvétleni a kliCovych stavebnich objektt tunelt, kde cilem
oprav je predevsim zamezeni prisaki podzemni vody do tuneld,
zajisténi stability lice tuneld, sanace poruch tunelovych obezdivek
a obnova drendZnich systému a kabelovodd.

Spole¢nost Subterra a.s. zajidtuje sanaci tunelti Zdarského, De-
senského, Dolnopolubenského a Polubenského. Prace byly zaha-
jeny v poloviné dubna 2025, predpoklddany termin ukonceni je
v srpnu 2025. K poloving ¢ervence 2025 byly ukonceny anebo pro-
bihaji nasledujici ¢innosti:

Zdérsky tunel, (67 m) otryskani osténi, odstranéni degradované-
ho SB, ocisténi ptvodnich spar, néastiik podkladni vrstvy SB, kot-

veni svarovanych siti a realizace stitkaného betonu na vyjezdovém
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Fig. 7 Assembly of the tunnel formwork

communications cables and new utility shafts and shafts for the
cleaning of the lateral and central tunnel drainage, the excavation
of new safety recesses, and the realisation of emergency lighting
are all being executed. Simultaneously with the reconstruction of
the tunnel itself, Subterra will even carry out the reconstruction of
two tube culverts on the mentioned line.

Since the old single-rail tunnel excavated in rock massif
consisting of Liberec granite did not comply with the current
requirements even for operational safety anymore (unsatisfactory
escape routes, safety recesses, the forming of icicles), the
enlargement of the kinematic envelope for the TPP tunnel cross
section according to CSN 73 7508 without an electrical attachment
occurs through this reconstruction. Also, during this all-embracing
reconstruction, the elongation of the tunnel from 82.5m to 90m
will happen, therethrough mainly the increase of its stability in the
portal areas will be reached.

The entire tunnel will be secured by a double-shell lining with
intermediate waterproofing. During the downbhill drive, primary
lining from C20/25-X0 shotcrete 150mm and 200mm thick will
be realised, along with lattice girders of a triangular cross-section,
reinforcing meshes and rockbolts, which will provide the stability
of the enlarged excavation immediately after the execution of
the enlargement and they will provide a base for waterproofing
of the tunnel. After carrying out the tunnel monolithic footings
the secondary lining will be carried out, in total in nine ten-
meter blocks from C25/30-XC1, XF1 (XF3 on the portal blocks)
monolithic concrete, which will provide stability, water-resistance,
and the functionality of the tunnel over the entire duration of its
lifespan (100 years required by the norm). The waterproofing
system of the tunnel will be entirely reestablished. The proposed
umbrella waterproofing system (film waterproofing, min. thickness
of 2.2mm with 500g/m? geotextile) will drain groundwater seeping
through the rock massif towards lateral tunnel drainages.

From the perspective of operational safety and maintenance of
the tunnel, safety recesses will be created by the left side of the
tunnel with a 20m spacing, and by both sides of the train set a space
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Obr. 8 Prechod mezi podkladni vrstvou stiikaného betonu a stdvajici kamen-
nou obezdivkou
Fig. 8 Transition between the shotcrete base layer and the current stone lining

portalu, aplikace 2. vrstvy hydroizolace na vyjezdovém portilu,
provedeni vyztuze a betondZe fimsy tohoto portalu.

Desensky tunel, (252 m) opét otryskani stavajiciho osténi tune-
lu a na vjezdovém portalu, néstfik podkladni vrstvy SB a stiikané
izolace, realizace vlastniho SB vcetné realizace vrtll pro injektdz
tunelu a probihd montéaz stredové drenaze DN 300.

Dolnopolubensky tunel, (167 m) otryskani osténi tunelu, reali-
zace podkladnich vrstev SB, stfikané izolace a SB vcetné chemické
injektaze vyjezdového portalu.

Polubensky tunel, (940 m) nejdelsi tunel, kde probiha realizace
obdobnych praci jako u predchozich tuneli, tedy instalace linio-
vych a ploSnych svodnic, podkladnich vrstev stfikaného betonu,
izola¢ni membrany a stfikaného betonu vcetné injektaZe vyklenkd
v tunelu (obr. 8, 9 a 10).

Soucasti oprav tuneld jsou vyména drendZi a betondZ novych re-
viznich Sachet, dile i sanace opérnych zdi véetné obnovy sparovani
kamennych obezdivek, pfipadné dprava jejich tvaru, a komplexni
oprava odvodnéni portald.

Ing. JAN FRANTL, jfrantl@subterra.cz,
Subterra a.s.

Obr. 10 Instalace primdrnich liniovych a ploSnych svodnic (Dolenco) pro sve-
deni prisakii vody na skalnim lici pred aplikaci stiikaného betonu

Fig. 10 Installation of primary linear and planar cross-drains (Dolenco) for
the diversion of water seepages on the rock face before the application of shot-
crete

TuNel

for the escape of people in the case of an unexpected incident that
emerges. Also, by elongating the tunnel at both portals, the long-
term minimisation of the risk of rockfall from portal slopes into the
area of the carriageway will occur, and in the winter season, the
risk of icicles and icefalls forming will be minimised in the area
of the portals.

As of mid-June 2025, excavations for the enlargement of the
profile of the tunnel have been completed, not only using blasting,
but also mechanised excavation, including the safety recesses. Infill
concrete and drainage in the floor of the tunnel have been completed
and works for waterproofing of the tunnel and assembly of the
formwork for the concreting of the secondary lining commenced.

Ing. KAREL FLEMR, kflemr@subterra.cz,
Ing. JAN FRANTL, jfrantl@subterra.cz,
Subterra a.s.
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Obr. 9 Podkladni vrstva stitkaného betonu pro aplikaci stiikané EVO izolacni
membrdny na skalnim lici
Fig. 9 Shotcrete base layer for the application of sprayed EVO waterproofing
membrane on the rock face

TRACK REPAIR IN THE TANVALD-KORENOV
SECTION

A component of the repair of the Tanvald— Kofenov railway
section itself is even the Dopravna D3 Desné and the points turn off
onto the Preciosa Ornela railway siding. The matter is the repair of
the trackwork including a new tooth rack rail on Y-shaped sleepers,
which was declared as a cultural monument by the Ministry of Culture
in the year 1992, the railway track bed, rehabilitation of rock cuts,
crossings, the repair of the drainage, Kotfenov and Desna platforms,
footpaths, lighting, and key structures of the tunnels, where the aim
of the repairs is primarily to limit groundwater seepage into the
tunnels, securing the stability of the face of the tunnels, rehabilitation
of faults in the tunnel linings, and the restoration of drainage systems
and utility tunnels.

The Subterra a.s. Company secures the rehabilitation of the
Zdarsky, Desensky, Dolnopolubensky, and Polubensky tunnels.
Work was initiated halfway through April 2025; the anticipated
completion date is in August 2025. By mid-July 2025, finished or
ongoing are the following activities:

Zdarsky tunnel (67m), jetting of the lining, removal of degraded
shotcrete, cleansing of original joints, spray application of shotcrete
base layer, anchoring of welded meshes and realisation of shotcrete
at the exit portal, application of the 2™ layer of waterproofing at the
exit portal, installation of reinforcement, and the concreting of the
cornice of this portal.
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SLOVENSKA REPUBLIKA

TUNELY NA DIALNICNEJ SIETI

Tunel Okruhliak

Vystavba tunela Okruhliak sa zacala 30. septembra 2023. Ide
tak uZ o treti cestny tunel na obchvatoch tretieho najvécsieho slo-
venského mesta PreSov. Tunel je sucastou navrhovanej rychlostnej
cesty R4 PreSov — severny obchvat II. etapa km (4,3—-14,5), ktord je
sucastou severojuzného dopravného prepojenia rychlostnou cestou
v useku Statna hranica SR/Polsko — VySny Komdrnik — Milhost
— Statna hranica SR/Madarsko. Zhotovitelom 10,2 km dlhej trasy
severného obchvatu PreSova je ZdruZenie ,,R4 severny obchvat
Presova II. etapa“ na Cele so spoloénostou Eurovia SK. Dal§imi
¢lenmi zdruZenia st spolo¢nosti Eurovia CS, SMS, VAHOSTAV
a Marti a.s.

Prace na realizédcii tunela prebiehaji v zmysle schvaleného
zmluvného harmonogramu prac. Po ukonceni zaistenia zipadného
portalu boli diia 19. 4. 2024 zahdjené prace pre razenie v lavej tu-
nelovej rdre. O necely mesiac neskor, diia 12. 5. 2024, sa rozbehli
prace na primarnom osteni aj v pravej tunelovej rire. Momentalne

Obr. 11 Pohlad na vychodny portdl tunela Okruhliak
Fig. 11 View of the eastern portal of the Okruhliak Tunnel

Obr. 12 Zdkladové konstrukcie hlbeného tiseku tunela Okruhliak
Fig. 12 Foundation structures of the cut-and-cover section of the Okruhliak Tunnel
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Desensky tunnel (252m), once again, jetting of the current lining
of the tunnel and at the entrance portal, spray application of shotcrete
base layer and sprayed waterproofing, realisation of the shotcrete
itself, including the realisation of bores for the grouting of the tunnel,
and the assembly of the middle DN 300 drainage is ongoing.

Dolnopolubensky tunnel (167m), jetting of the tunnel lining,
realisation of shotcrete base layers, spray-applied waterproofing, and
shotcrete, including chemical grouting of the exit portal.

Polubensky tunnel (940m), the longest tunnel, where the
realisation of similar works as with the previous tunnels takes place,
so the installation of linear and planar cross-drains, shotcrete base
layers, waterproofing membranes, and shotcrete, including the
grouting of niches in the tunnel. (Fig. 8, 9, and 10).

A component of the tunnel repairs is the replacement of drains
and the concreting of new inspection chambers, as well as the
rehabilitation of retaining walls, including the restoration of stone
lining grouting, if necessary, adjusting its shape, and the complex
repair of portal drainages.

Ing. JAN FRANTL, jfrantl@subterra.cz,
Subterra a.s.

SLOVAK REPUBLIC

TUNNELS ON
MOTORWAY NETWORK

Okruhliak tunnel

Construction of the Okruhliak
Tunnel began on September 30,
2023. This marks the third road
tunnel on the bypasses of Presov,
Slovakia’s third-largest city. The
tunnel is part of the proposed R4
expressway, PreSov — Northern
Bypass, Stage II (km 4.3-14.5),
which forms part of the north-
south transport link via an
expressway in the section from
the Slovak/Polish border — Vysny
Koméarnik — Milhost — Slovak/
Hungarian border.

The contractor for the 10.2km
long section of the northern
bypass of PreSov is the consortium
-R4 Northern Bypass of PreSov
Stage II, led by the company
Eurovia SK. Other members of
the consortium include Eurovia
CS, SMS, VAHOSTAV, and
Marti a.s.

Work on the tunnel is
progressing according to the
approved contractual schedule.
After securing the western portal,
excavation work in the left
tunnel tube began on April 19,
2024. Less than a month later,
on May 12, 2024, work on the
primary lining began in the right
tunnel tube as well. Currently,
excavation and construction of
the primary lining are ongoing in
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razenie a realizdcia primarneho ostenia prebieha v oboch tunelo-
vych ridrach zo zdpadného a vychodného portdlu (obr. 11). Dia
21.5.2025 bola zahdjena protirazba z vychodného portalu v prave;j
tunelove;j rure.

V dvojrirovom cestnom tuneli Okruhliak dlhom 1913 m bolo
ku konci juna 2025 vyrazenych v LTR v kalote 965,78 m a v PTR
908,55 m v kalote tunela zo zdpadného portalu. Na vychodnom
portali bolo ku koncu jina v LTR vyrazenych 123,79 m a v PTR
35,92 m. Razenie v oboch tunelovych rirach v poslednych mesia-
coch prebieha v zhorSenych geologickych podmienkach s prevahou
prachovitych ilovcov s pevnostami R4 a tektonicky poruSenych
ilovcov s pevnostami R5-R6. Po zatriedeni celby kaloty prebieha
razenie vo vystrojovacich triedach Va-S2. V Tavej tunelovej rire mo-
mentélne razenie prebieha v oblasti zvid¢Seného profilu nidzového
zalivu vo vystrojovacej triede VIVb-NZ. V tychto geologickych
podmienkach bolo nevyhnutné pouZitie doCasnej protiklenby kalo-
ty a dalSich opatreni s ohladom na vyvoj deformacii ostenia. Diz-
ka zéberu v oboch tunelovych rurach sa pohybuje na trovni 1,0 m.
Subezne s realizaciou primarneho ostenia prebieha aj realizacia vy-
klenkov pre Cistenie rubovej drendze, vyklenkov pre poZiarny vodo-
vod a SOS vyklenkov.

V aprili 2025 bolo vyrazené uZ tretie prieCne prepojenie PP03.
Sprejazdnenim prie¢nych prepojeni a tym dopravy k jednotlivym
pracoviskdm sa umo#nila realizdcia zdkladovych konstrukcii hibe-
ného tunela (obr. 12) v lavej a pravej tunelovej rire na zdpadnom
portéli, realizuje sa profilacia primarneho ostenia, realizicia dre-
nazneho odvodnenia tunela, ¢iastocna realizacia hydroizola¢ného
suvrstvia a betondz spodnych klenieb v Tavej a pravej tunelovej
rure.

Predpokladané ukoncenie II. etapy rychlostnej cesty R4 vritane
tunela Okruhliak a jej uvedenie do prevadzky sa o¢akéva na jesen
2027.

TUNELY NA ZELEZNICNEJ SIETI

Tunel Spani Haj

Modernizécia Zelezni¢nej infraStruktiry (vybranych trati ZSR)
spociva v prestavbe existujicej Zeleznicnej dopravnej cesty, za
ucelom zlepSenia jej technickej vybavenosti a pouzitelnosti, zabu-
dovanim modernych a progresivnych prvkov a tym zlepsenia jej
parametrov.

V ramci stavby: ,,Modernizacia ZelezniCnej trate Zilina—Ko-
Sice, usek trate Poprad Tatry (mimo) — Krompachy* sa aktudlne
realizuje stavebny objekt SO 09-33-06 Tunel Spani H4j — razeny
Zelezni¢ny dvojkolajny tunel v staniceni (os kolaje ¢. 1) nzkm
186,443 000 aZ nzkm 187,154 000 s celkovou stavebnou dizkou
711,00 m (obr. 13).

Trasa dvojkolajného Zelezni¢ného tunela Spani Hij je osadena
pod juhozépadnymi svahmi kopca Spani H4j, v lavostrannych sva-
hoch Génovského potoka, zdpadne od obce Vydrnik.

Prace na zariadeni staveniska sa zacali 2. 4. 2025. Aktualne je
vybudované zariadenie staveniska, skolaudovana vodnd stavba
aod 18. 6. 2025 sa zacali prace na samotnom razeni tunelovej rury.
K 24. 6. 2025 bol vyrazeny dsek kaloty v dizke cca 10 m pod pr-
vym ochrannym dazdnikom a realizuje sa vitanie druhého ochran-
ného mikropilétového dazdnika (obr. 14).

Tunelova rira je rozdelena na tiseky budované razenim a hibe-
nim. Hibené tseky budi budované v otvorenej stavebnej jame na
portiloch a nasledne zasypané. Dizka hibenej Casti je 36 m od
vychodného portdlu a 3 m od zépadného portélu, celkovo 39 m.

TuNel

both tunnel tubes from the western and eastern portals (Fig. 11).
On May 21, 2025, counter-excavation from the eastern portal in the
right tunnel tube was initiated.

In the twin-tube Okruhliak road tunnel, which is 1,913 meters
long, by the end of June 2025, 965.78 meters had been excavated
in the left tunnel tube (LTR) and 908.55 meters in the right tunnel
tube (PTR), measured in top headings from the western portal.
On the eastern portal, by the end of June, 123.79 meters had been
excavated in the LTR and 35.92 meters in the PTR.

Excavation in both tunnel tubes in recent months has been
taking place in worsened geological conditions, predominantly
silty claystones with strength class R4 and tectonically disturbed
claystones with strength classes R5-R6. After classifying the face
of the tunnel crown, excavation is carried out in support classes Va-
S2. In the left tunnel tube, excavation is currently proceeding in the
area of the enlarged profile of an emergency bay, in support class
VTVb-NZ. In these geological conditions, it was necessary to use
a temporary invert at the tunnel crown and take additional measures
to address deformation of the lining.

The excavation step length in both tunnel tubes is around
1.0m. Simultaneously with the primary lining, niches are being
constructed for drainage system cleaning, firefighting water supply,
and SOS emergency cabinets.

In April 2025, the third cross-passage, PP03, was excavated.
Opening the cross-passages and thereby enabling access to
individual work zones has made it possible to construct the
foundation structures (Fig. 12) of the cut-and-cover section of
the tunnel in both the left and right tubes at the western portal.
Work is ongoing on profiling the primary lining, constructing
tunnel drainage, partial installation of waterproofing layers, and
concreting the lower vaults in both tunnel tubes.

The expected completion of Stage II of the R4 expressway,
including the Okruhliak Tunnel, and its opening to traffic is
anticipated in autumn 2027.

TUNNELS ON THE RAILWAY NETWORK

Spani Haj Tunnel

Modernization of the railway infrastructure (selected ZSR lines)
involves reconstruction of existing railway corridors to improve
their technical equipment and usability by integrating modern and
advanced elements to enhance their parameters.

As part of the project: “Modernization of the railway line
Zilina—Kogice, section Poprad Tatry (excluding) — Krompachy,”
construction work is currently ongoing on structure SO 09-33-06
SPANI HAJ TUNNEL — a mined double-track railway tunnel from
chainage 186.443000 to 187.154000, with a total construction
length of 711.00m (Fig. 13).

The route of the Spani Héj double-track railway tunnel runs
beneath the southwestern slopes of Spani H4j hill, along the left
bank slopes of the Ganovsky stream, west of the village of Vydrnik.

Site setup began on April 2, 2025. The construction site is
now established, a water structure has been approved, and tunnel
excavation began on June 18, 2025. As of June 24, 2025, about 10m
of the top heading had been excavated under the first protective
umbrella, and drilling for the second micro-pile umbrella is
underway (Fig. 14).

The tunnel tube is divided into mined and cut-and-cover sections.
The cut-and-cover sections will be built in open trenches at the
portals and subsequently backfilled. The length of the cut-and-cover
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section is 36m from the eastern portal and 3m
from the western portal, totaling 39m. The
backfilled surfaces will be landscaped with
grass and appropriate planting of shrubs and
trees to preserve the natural environment.

The mined part of the tunnel will be built
using the principles of the New Austrian
Tunneling Method (NATM), using mechanical
excavation with a tunnel excavator near the
portals. Drilling and blasting will be used
once the tunnel reaches more compact rock
mass. The mined section will be 672.0m long.

The tunnel lining is designed as a double-
shell structure, consisting of a primary and
secondary lining, both arched. The track
centerline distance is designed to be 4.20m,
and the cross-sectional profile is type “C”
with an extension for electrified lines.

g2 S ) . The design speed after the modernization
- SHharT et e : of the railway line is 160km/h, with a future
Obr. 13 Vychodny portdl tunela Spani hdj — vitanie druhého mikropilétového ddzdnika outlook of 200km/h to allow for tilting train
Fig. 13 Eastern portal of the Spani Hdj Tunnel - drilling of the second micro-pile umbrella units.
Povrch zdsypov bude rekultivovany zatrdvnenim a vhodnou vysad- Ing. ROBERT ZWILLING, Marti a.s.,
bou krikov a drevin tak, aby charakter prirodného prostredia bol Ing. MARTIN SMOLKA, Skanska a.s.
zachovany.

Razena cast tunela bude realizovana v zmy-
sle zdsad Novej rakuskej tunelovacej metody
(NRTM) s pouzitim mechanického rozpojo-
vania pomocou tunelbdgra v priportalovych
oblastiach. Trhavinové rozpojovanie sa bude
pouzivat po zarazeni sa tunelovej riry do kom-
paktnejsieho horninového masivu. Dizka raze-
nej Casti tunela bude 672,0 m.

Tunelové ostenie je navrhnuté dvojplastové
tvorené primarnym a sekunddrnym ostenim,
oblukového tvaru. Osova vzdialenost kolaji je
navrhnutd B = 4,20 m a prechodovy prierez typ
,,C“ s nadstavcom pre elektrifikované trate.

Trafova rychlost po modernizacii Zeleznicnej
trate je uvazovana 160 km/h (vyhladova rych-
lost 200 km/h pre moznost jazdy jednotiek
s vykyvnymi skriami). A A ; iz
Ing. ROBERT ZWILLING, Marti, a.s.,  Qpr. 14 Otviranie prvej &elby pod ochranou mikropildtového ddzdnika
Ing. MARTIN SMOLKA, Skanska, a.s.  Fig. 14 Opening of the first tunnel face under the protection of the micro-pile umbrella

Z HISTORIE PODZEMNICH STAVEB
FROM THE HISTORY OF UNDERGROUND CONSTRUCTIONS

POHLEDNICE S TUNELY S OZNAMENIM A POHLEDNICE S TUNELOVYM HUMOREM
PICTURE POSTCARDS WITH TUNNELS WITH AN ANNOUNCEMENT AND A PICTURE
POSTCARD WITH TUNNEL HUMOUR

Picture postcards do not always have to commemorate a visit | cements or information addressed predominantly to close ones.
to a technical piece of work (here a tunnel) or a location (here | Besides those a few picture postcards could have been thought of as
with a tunnel), alternatively to be a source of further lessons. In even a source of humour. This episode of the series is dedicated to
their time some picture postcards could primarily bring announ- examples.
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Pohlednice nemusi pouze pripominat navstévu technické-
ho dila (zde tunelu) nebo lokality (zde s tunelem), pfipadné byt
zdrojem dalSiho pouceni. Ve své dobé mohly nékteré pohlednice
primarné prinaSet ozndmeni ¢i informace adresované predevsim
blizkym. Vedle takovych mohly nemnohé pohlednice byt zamys-
lené dokonce jako zdroj humoru. Ukdzkam je vénovany tento dil
seridlu.
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Obr. 1 PA-134 Jeden ze 7 tunelii na pensylvdnské ddlnici mezi Pittsburghem
a Harrisburgem. Pennsylvdnie. Penna. Turnpike je povaZovdna za americ-
kou ddlnici 1 a je pocdtkem celostdtniho systému expresnich ddlnic. Minsky
Bros. & Co. Publishing Division. Pittsburg, Pa. 40. a 50. léta XX. stol.
[sbirka autorii].

Pozn.: Pennsylvanskd mytnd silnice (Pennsylvania Turnpike) byla ditétem Vel-
ké hospoddrské krize. Je predchiidkyni systému federdlnich ddlnic. Piivodné
(tzn. od roku 1940) se na ni nachdzelo sedm tunelii. V Sedesdtych letech XX.
stol. byly tri z nich opustény pri vpravdch trasy [1]. Ktery ze sedmi tunelii
(xxxxxxxx) je na pohlednici, se nepodarilo identifikovat.

Fig. 1 PA-134 One of the 7 Tunnels on Pennsylvania Turnpike Between
Pittsburgh and Harrisburg. Pa. The Penna. Turnpike is considered to be
America’s 1 Highway and is the beginning of a Nation-wide System of
Express Highways. Minsky Bros. & Co. Publishing Division. Pittsburgh, Pa.
The 40s and 50s of the XX. century [authors’ collection].

Note: The Pennsylvania toll road (Pennsylvania Turnpike) was a child of the
Great Depression. It is a predecessor to a system of federal highways. Origi-
nally (i.e. from the year 1940) seven tunnels were located on it. In the sixties
of the XX. Century three of them were abandoned during modifications of the
route [1]. Which one from the seven tunnels (xxxxxxxx) is on the picture post-
card was not possible to identify.

Na obr. 1 je univerzélni pohlednice s tunelem na Pennsylvania
Turnpike v USA. Univerzélni proto, Ze podava formou zaskrtiva-
ciho formulare bleskové a vycCerpavajici hlaSeni o ¢innosti spojené
s pobytem, vyletem, rekreaci, navstévou, prazdninami, sportem,
a dokonce i se sluzebni ¢i pracovni cestou etc., ovSem jen pokud
se odesilatel nachazi pravé na Pennsylvania Turnpike. Pohlednici
muze kdokoliv adresovat prakticky komukoliv: milym, rodic¢im,
détem, pratelim, podfizenym ¢i predstavenym... Jen nepoplést
prisluSny chlivek. Pokud by snad predtiSténé kolonky nepostaco-
valy, 1ze vyuZit volna okénka a raport je mozné také doplnit textem
klasicky na rubu.

Dvé ukazky némeckych pohlednic ze 30. let XX. stol. uréenych,
s nejvyssi pravdépodobnosti, jako avizo osobam viibec nejblizsim
jsou na obr. 2 a 3. Obé pohlednice oznamuji brzky piijezd ode-
silatele; jde soucasné o dikaz toho, Ze poSta byla v daném case
a v dané zemi prinejmensim stejné spolehliva, ne-1i dokonce spo-
lehlivéjsi, nez Zelezni¢ni osobni doprava. Tunel na obr. 2 je do-
kresleny, tudiZ fiktivni, tunel na obr. 3 (jde-li viibec o tunel?) se
nepodarilo identifikovat.

TuNel

Zapamatovano z jednoho star§itho pojednidni o humoru: Anek-
doty délime na a) politické, b) erotické a c) Spatné. Zertovné po-
hlednice s tunely, jakkoliv se o to snazi, Zadny tfeskuty humor
nenesou. Kdyz, tak jde obvykle o humor s velmi krotkou erotikou,

Obr. 2 Ich komme - Prichdzim. Kombinace fotografie (pozadi) a dokresby
(tunel, vlak i vzkaz ve formé koure z lokomotivy). Nr. 1066. Photo-Verlag
W. Miiller, Herischdirf i. R. 30. léta XX. stol. [sbirka autorii].

Fig. 2 Ich komme — I am coming. A combination of a photograph (back-
ground) and a drawing (tunnel, train and even a note in the form of smoke
Jfrom a locomotive). Nr. 1066. Photo-Verlag W. Miiller, Herischdirfi. R. The
thirties of the XX. century [authors’ collection].

Obr. 3 %rwarte mich! — Ocekdvej mé! Graph. Kunstanstalt Kettling &
Kriiger, Schalsmiihle i. Westf. Nr. 24755. 30. léta XX. stol. [sbirka autorii].
Vzkaz na pohlednici je psdn kurzivou kurentu (u nds lidové nazyvaného
wSvabach“). V popisu pod pohlednici je zde proto pouZit tiskovy font tohoto
pisma, dnes pojmenovany ,, Frankenstein “.

Fig. 3 Zrwarte mich! — Expect me! Graph. Kunstanstalt Kettling & Kriiger,
Schalsmiihle i. Westf. Nr. 24755. The thirties of the XX. century [authors’
collection].

A note on the picture postcard is written in italic Kurrent (in our country
colloquially referred to as ,,Svabach*“). Used for this reason in the description
below the picture postcard is a print font of this writing, today named ,, Fran-
kenstein .

Yo

tézici z toho, Ze v tunelu je prosté tma a v kupé vlaku se nachazeji
spole¢né pani a sle¢ny (obr. 4 a 5). Neodbytné se proto vtird vou-
satd anekdota: Kupé vlaku, dva pani a jedna sleCna. Vlak vjizdi
do tunelu, tma. Div¢i hlas: ,,Pane, dejte tu ruku pryc! Ne, vy ne!!
Vy!!!“. Jistou variantou je Zertovna pohlednice na obr. 6. Opét tma
v tunelu, v kupé jsou slecny dvé a jeden postarsi venkovan s husou
na kliné (Cert vi pro€ ji nemé v koSiku). Neni to exhibicionista,
i kdyZ by patrné mohl byt, ale veseld situace spociva v tom, Ze tmy
v tunelu v tomto pripadé zneuziva ta husa!
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IN. GEHESSEUNNEL

HKeéz by uz zde byl fen tfunel!

Obr. 4V tunelu. Bamforth & Co., Publishers Hollmfirth (England) and New
York. Series No. 1266. 20. aZ 30. léta XX. stol. [sbirka autorit].

Anglickd varianta, vlak je jiZ v tunelu a v kupé vlaku se nachdzeji pdry dokonce tri ...
Fig. 4 In a tunnel. Bamforth & Co., Publishers Hollmfirth (England) and New
York. Series No. 1266. The twenties to thirties of the XX. century [authors’
collection].

English variant, the train is already in the tunnel and in the train compartment
even three couples are located...

"I THINK HE'S EXPOSING HIMSELF COS WERE IN A DARK TUNNEL!"
"WELL, PRETEND YOU HAVENT NOTICED, MABEL,”
“I CANT— IT'S EATING MY RUDDY SANDWICHES ! "

o

Obr. 6 ,,Myslim, Ze vyuZivd tmy v tunelu a odhaluje se!

,»INo, Mabel, délej Ze sis toho nevsimla.“

,,INemuiZu — Zere mi to ty moje zatracené sendvice!*

Published by Bamforth & CO., LTD., Hollmfirth, Yorkshire. ,,COMIC* Series
No. 222. 60. léta XX. stol. [sbirka autorii].

Fig. 6 “I think he’s exposing himself ’cos we’re in a dark tunnel!”

“Well, pretend you haven’t noticed, Mabel.”

“I can’t — it’s eating my ruddy sandwiches!”

Published by Bamforth & CO., LTD., Hollmfirth, Yorkshire. ,,COMIC* Series
No. 222. Sixties of the XX. century [authors’ collection].

Obr. 5 KéZ by uZ zde byl ten tunel! Kresba. PFB 2092/2. 20. aZ 30. léta XX.
stol. [sbirka autorii].

Ceskd varianta; na tunel se v kupé t&si jeden pdr, velmi mlady ...

Fig. 5 If only the tunnel was already here! Drawing. PFB 2092/2. The twenties
to thirties of the XX. century [authors’ collection].

Czech variant: one couple is looking forward to the tunnel, very young...

Fodografichy sachycanj pohled na wiifek lusab,

HEL J fe

C*azctes @ ."ul:.r-‘(_ .'@
T —

Pitlsk wyhrases. — Tiakem K. Heyla w

Brdbavies Basnwioh Sapisnis 4 18

Obr. 7 Fotograficky zachyceny pohled na vnitiek tunelu. Pozdrav z tunelu!
Kresba. Svdbovych asovych dopisnic ¢. 18. — Ndkl. J. Sviba v Praze-I11. 1912.
[sbirka autorii].

Pohlednice byla dorucend 21. 7. 1912 Cténému panu Josefu Gattermayerovi
v Kyjove.

Fig. 7 Photographically captured view of the inside of the tunnel. Greetings
from the tunnel! Drawing. Svdb’s time postal cards nr. 18. — Publ. J. Svdb in
Prague-III. 1912. [authors’ collection].

The picture postcard was delivered on the 21. 7. 1912 to the respectable mister
Josef Gattermayer in Kyjov.
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TRAFORD Dl.

Obr. 8 Tunel Mont Blanc> <Bernardina galerie. Kresba. COD. 666. by Canvas
Arese (Mi). 2001. [sbirka autorii].
Google Prekladac [2], italsky:

Traforo: — Tunel.
Galleria: - Protdhld velkd mistnost, velmi honosnd, piivodné spojujici sou-
sedni sveétnice.

— Vykop s konstantnim prifezem, zajistujici kontinuitu komuni-
kace nebo vodni cesty pres horsky masiv nebo jinou prekdzku,
kterou nelze primo prekonat.

— Krytd chodba v obléhaci vdlce.

Fig. 8 Mont Blanc tunnel> <Bernardina gallery. Drawing. COD. 666. by

Canvas Arese (Mi). 2001. [authors’ collection].

Google Translate [2], Italian:

Traforo: - Tunnel.

Galleria: - An elongated large room, very opulent, originally connecting the
neigbouring rooms.

— A trench with a constant cross-section, enabling a continuation
of a communication or a water way across the mountain massif
or other obstacles, which cannot be directly overcome.

— A sheltered corridor in the besiege war.

Tuel

Hol4 skute¢nost, Ze v tunelu je obvykle tma, uzZ humorna tedy
neni viibec, jakkoliv se tak mtze i pohlednice tvafit (obr. 7). Jeden
z autoru prispévku vS§ak vzpomene na vzacného Clovéka, prof. Jifi-
ho Mencla, skvélého tunelare, a na jeho oblibenou fikanku: ,,V tu-
nelu je tma — nejsou tam okna — nemize tam svétlo byti — proto je
tam jako...*, no zkratka ,,jako v tunelu*...

Z4dné konkrétni tunely na prezentovanych pohlednicich pfiro-
zené nevystupuji. Tunel a tma jako v tunelu je zde sice nezbytnou
podminkou, ale nachézi se jaksi v ,,druhém planu‘.

Nicméné vyjimky, jak je zndmo, potvrzuji pravidlo. A jak je vi-
dét na obr. 8, také u ,,zertovnych* pohlednic s tunely 1ze fadné pri-
tvrdit, navic i s tunelem konkrétnim, italskym.

doc. Ing. VLADISLAV HORAK, CSc.,
Ing. MILAN MAJER,
Ing. RICHARD SVOBODA, Ph.D.
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ZPRAVODAJSTVIi CESKE TUNELARSKE ASOCIACE ITA-AITES
CZECH TUNNELLING ASSOCIATION ITA-AITES REPORTS
www.ita-aites.cz

VALNE SHROMAZDENI CZTA ITA-AITES
GENERAL ASSEMBLY OF C2TA ITA-AITES

The general assembly of the Czech Tunnelling Association ITA-
-AITES was held on June 4%, 2025, with Ing. Ivan Hrdina, Chair-
man of the CzTA, presiding. At the beginning the presentation of
the CzTA commemorative medals took place. This time they were
awarded to Ing. Jifi Hudek, CSc. and doc. Dr. Ing. Jan Pruska for
their long-lasting activity in the field. Information for the members
of the CzTA from Ing. Ivan Hrdina followed regarding the opera-
tion of the association since the previous General Assembly, i.e. or-
ganizing Tunnelling afternoon seminars and publishing the Tunel
journal. From January 2025 its editorial board operates in a new
composition,doc.Dr.Ing.JanPruska(FSvCVUT)becamethechairman
and Ing. Tomas§ Ebermann Ph.D. (Pudis a.s.) the vice-chairman, the
term in office being four years, until December 2028. Afterward, an
economic report followed, which was delivered by Ing. Vaclav Sou-
kup. He summarized the appraisal of the budget for the year 2024
and the proposal for the year 2025 for which the outset of prepara-
tions for the “Noc podzemi” event is anticipated, with which doc.
Ing. Alexandr Butovi¢, Ph.D. familiarised the attending. The aim
will be to give an insight into the problems of the underground to
the layman public with an opportunity to visit underground works
in the entire territory of the Czech Republic. Doc. Ing. Alexandr
Butovic, Ph.D. also reported on the current state of preparations for

the PS Praha 2026 conference, which will take place from the 24"
to the 27" of May 2026 once again in the congress centre of the
Clarion Hotel in Prague-Vysocany. Ing. Markéta Pruskova, Ph.D.
acquainted those present with the operational plans of the associa-
tion for the year 2025. That particularly regards the preparation of
the Tunel journal and the organizing of Tunelling afternoons. Once
more this year doc. RNDr. Eva Hrubesova, Ph.D. conveyed the cur-
rent state of CzZTA Working Groups. The Assembly continued with
the results of the student contest for the best diploma thesis from the
field of underground construction for the year 2024. The first place
was achieved by Ing. Markéta Venclovd with a topic of the thesis
Optimising the consistency of soils for the purpose of EPB shield
excavations and establishing their adhesiveness. Ing. Adam Hajek
finished in second place, the topic of his thesis was Evaluating the
effect of radial rockbolt reinforcement in shallow tunnels. The third
place belongs to Ing. Jozef Kostiirik, who defended the theme Ana-
lysis of the impact of true dimensions of the secondary lining of
a tunnel on its static behaviour. The prize was handed over to the
awarded by the vice-chairman of the CzZTA doc. RNDr. Eva Hrube-
Sova, Ph.D. The last section of the program was an expert lecture on
the topic of Utilising geothermal energy from underground structu-
res, which was prepared by Ing. Libor Marik.
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Valné shromazdéni Ceské tuneldi'ské asociace
ITA-AITES se konalo ve stfedu 4. ¢ervna 2025
v hotelu OlSanka, Taboritska 23, Praha 3. Jednani
zahdjil a ridil predseda CzTA Ing. Ivan Hrdina.

Na zacatku probéhlo tradi¢ni pfeddvani pamét-
nich medaili CzTA, které byly tentokrat udéleny
Ing. Jifimu Hudkovi, CSc., za dlouholety a mi-
moradny piinos v oblasti mechaniky hornin a jeji
aplikace v podzemnim stavitelstvi a doc. Dr. Ing.
Janu Pruskovi za ptikladnou pedagogickou a od-
bornou ¢innost v oblasti geotechniky a podzemni-
ho stavitelstvi, vychovu novych generaci ¢eskych
tuneldrt a nednavnou podporu oboru v akademic-
kém i profesnim prostredi (obr. 1 a 2).

Nasledovala informace Ing. Ivana Hrdiny pro
¢leny CzTA o ¢innosti asociace od konani minu-
1ého valného shromaZzdéni. Sem patii napiiklad
poradani Tuneldiskych odpoledni, kterd se stale
konaji nejen prezencné, ale zlstala i moZnost pfi-
pojit se on-line — tim je jejich sledovani dostupné
pro vice zajemci. Do terminu konéni valného shromazdéni asoci-
ace usporadala jiz 49 Tunelarskych odpoledni.

Dalsi vyznamnou cinnosti je vydavani Casopis Tunel. Letos
v lednu zacala pracovat nova redak¢ni rada, s jejimz sloZenim byli
¢lenové CzTA seznameni. Predsedou se stal doc. Dr. Ing. Jan Prus-
ka (FSv CVUT) a mistopfedsedou Ing. Toma§ Ebermann, Ph.D.
(Pudis a.s.), funk¢ni obdobi je Ctyrleté, tj. od ledna 2025 do pro-
since 2028.

Dalsim bodem jednéni byla zprava o hospodareni, kterou pred-
nesl Ing. Vaclav Soukup. V roce 2024 dosdhla asociace velmi
pfiznivého vysledku, kdy jeji hospodareni skoncilo vyrazné nizsi
ztratou, nez predpokladal navrh rozpoctu. Poté byli pritomni se-
znameni s ndvrhem rozpoctu asociace na rok 2025, ktery predpo-
klada vétsi ztratu, ta bude dotovana ze zisku minulych let. Jednim
z ditvodll vyssi ztraty je nova polozka ,,Noc podzemi‘. S ndvrhem
této akce seznamil pritomné doc. Ing. Alexandr Butovi¢, Ph.D.
Jednalo by se o podobnou akci jako je ,,Noc muzei“ ¢i ,,Noc kos-
telt”, cilem by bylo pfiblizeni problematiky podzemi laické ve-
fejnosti s moZnosti navstivit podzemni dila po celém tGzemi CR.
Snahou je zajistit icast riznych provozovateli podzemnich objek-
th, popf. i zhotovitelll téch podzemnich staveb, které aktudlné bu-
dou ve vystavbé. Vzhledem k predpokladané naroCnosti pfipravy
je realné ocekavat konani této akce nejdrive rok po konferenci PS
Praha 2026.

Jfoto Ing. Libor Marik photo Ing. Libor Marik
Obr. 1 Preddvdni pamétnich medaili CzTA
— Ing. Jiri Hudek
Fig. 1 Presentation of CzTA commemora-
tive medals to Ing. Jiri Hudek, CSc.

Jfoto Ing. Libor Marik photo Ing. Libor Marik
Obr. 2 Preddvdni pamétnich medaili CzTA - doc.
Dr. Ing. Jan Pruska
Fig. 2 Presentation of CzTA commemorative
medals to doc. Dr. Ing. Jan Pruska

Doc. Ing. Alexandr Butovi¢, Ph.D., referoval o soucasném stavu
pripravy konference PS Praha 2026, ktera se bude konat od 24. do
27. kvétna 2026 jiz tradi¢né v kongresovém centru hotelu Clarion
v Praze-Vysocanech. Price na pfipravé se rozbihaji, 1ze doufat,
7e na priStim valném shromazdéni budou k dispozici informace
0 jejim tspésném prubehu.

Ing. Markéta Pruskova, Ph.D., obeznamila ptitomné s planem ¢in-
nosti asociace na rok 2025. Jednd se zejména o piipravu Casopisu
Tunel a pofadani Tunelafskych odpoledni. Ani letos nebude orga-
nizovan odborny zdjezd, ¢lenové CzTA opét neprojevili dostatecny
zajem o jeho konani. Nicméné stéle plati, Ze vedeni asociace se ne-
brani jeho poradani v budoucnosti, pokud bude o néjakou zahrani¢ni
podzemni stavbu velky zajem. Také letos vystoupila doc. RNDr. Eva
Hrubesova, Ph.D., se sd€lenim o soucasném stavu pracovnich skupin
CzTA, bohuZel pouze nékteré z nich vykazuji aktivni ¢innost.

Zasedani pokracovalo vyhodnocenim studentské soutéze o nej-
lep$idiplomovou praci z oboru podzemniho stavitelstvi zarok 2024.
Prvni cenu ziskala Ing. Markéta Venclova s tématem diplomové
prace Optimalizace konzistence zemin pro iicely raZeb zeminovy-
mi §tity a stanoveni jejich lepivosti. BohuZel se kvili pracovnimu
vytiZzeni predani cen nezucastnila. Na druhém misté skoncil Ing.
Adam Hijek, tématem jeho diplomové prace bylo Zhodnoceni
vlivu radidlni svornikové vyztuze u mélce vedenych tunelii. Treti
misto patfi Ing. Jozefu Kostirikovi, ktery obhdjil téma Analyza

viivu skutecnych rozmérit sekunddrniho osténi
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Jfoto Ing. Libor Marik photo Ing. Libor Marik

Obr. 3 Oceneny student Ing. Adam Hdjek
Fig. 3 Award winning student Ing. Adam Hdjek

Jfoto Ing. Libor Marik photo Ing. Libor Marik
Obr. 4 Ocenény student Ing. Jozef Kostiirik
Fig. 4 Award winning student Ing. Jozef Kostiiri

tunelu na jeho statické chovdni. Ocenéni na
druhém a tfetim misté predala mistopredsed-
kyné CzTA doc. RNDr. Eva HrubeSov4, Ph.D.
(obr. 3 a 4).

I letos bylo zasedani zakonceno odbornou
rozpravou, Ing. Libor Maftik pripravil pred-
naSku na téma VyuZiti geotermdlni energie
z podzemnich staveb. Téma bylo pro pfitomné
zajimavé, k problematice méli ¢lenové CzTA
na autora prezentace nékolik otazek.

Vsem pritomnym podékoval Ing. Ivan Hr-
dina za aktivni icast a podporu asociace a po-
pral klidné 1éto.

Ing. MARKETA PRUSKOVA, Ph.D.,
pruskova@ita-aites.cz,
generdlni sekretdr CzTA
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