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R4 PreSov — severny obchvat II. etapa — tunel Okruhliak

Jan Boltvan', Peter Paloc¢ko?

Abstrakt

Tunel Okruhliak je ¢ast’ou navrhovanej rychlostnej cesty R4 Presov - severny obchvat, ktord je
sucastou severo-juzného dopravného prepojenia rychlostnou cestou v useku Statna hranica
SR/PR — Vy$ny Komdarnik — Milhost’ - $tdtna hranica SR/MR. Rychlostné cesta ma zabezpecit’
prepojenie medzi dial'nicou D1 a rychlostnou cestou R4 KapuSany — Giraltovce. Prispevok
opisuje zdkladné navrhované parametre tunela Okruhliak a opisuje geologické prostredie
masivu, ktory bude tunel prekonavat’ a ktorého parametre maji zadsadny vplyv na navrh tohto
tunela.

Krucové slova
R4 Presov, Nova rakuska tunelovacia metoda, razeny tunel

Abstract

The Okruhliak tunnel is a part of the planned motorway R4 Presov - northern bypass, which is
a part of the north-south motorway connection in the section of the state border SR/PR - Vysny
Komarnik - Milhost’ - state border SR/MR. The motorway is intended to connect the D1
motorway with the R4 KapuSany - Giraltovce motorway. The present review describes the basic
design parameters of the Okruhliak tunnel and the geological environment of the massif that
the tunnel will cross, whose parameters have a major influence on its design.

Key words
R4 PreSov, New Austrian Tunneling Method, driven tunnel
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Specifické problémy razenia tunela Cebrat’

Peter Bona !, Alexandra Jackova?

Abstrakt

O projekte tunela Cebrat’ bolo doposial’ publikovanych iba mélo &lankov. Vi&§ina z nich sa
venuje zmene trasy, vSeobecnému opisu technického riesenia a stru¢nému zhodnoteniu razenia.
Obidve tunelové rury st uz prerazené a teda je vhodny cCas priblizit' verejnosti skusenosti
nadobudnuté pocas razenia z pohl'adu pripravy projektovej dokumentécie. AvSak na rozdiel od
publikovanych prispevkov, ktoré rozoberaji razenie vo vSeobecnej rovine, tento prispevok ma
ambiciu predstavit’ predovSetkym Specifické problémy, ktoré sa vyskytli pocas realizacie.
Priprave projektu tunela sa venujeme od roku 2016.

Krucové slova
PrieCny rez, razenie, reprofilacia, nadmerné deformécie, do¢asné vetracie vrty

Abstract

So far, only a few articles have been published about the Cebrat’ tunnel project. Most of them
are related to the alignment change, the general description of the technical solution, and the
excavation summary. Both tunnel tubes have been excavated; therefore, it is a perfect time to
present the excavation experience to the public. However, unlike previous papers discussing
the general aspects of the excavation works, this paper aims to show the problems encountered
during the execution.

Key words
Excavation, large deformations, temporary ventilation boreholes
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Tunel Bikos z pohPadu projektanta

Peter Bona !, Alexandra Jackova?

Abstrakt

Tunel Bikos je razeny dvojrirovy tunel. Svojou dizkou priblizne 1144 m (I'ava tunelova rira)
resp. 1153 m (pravé tunelova rura) sa radi do kategorie stredne dlhych tunelov. Tunel je
sucastou severojuzného dopravného prepojenia rychlostnou cestou R4, konkrétne tisek R4
PreSov - severny obchvat, 1. etapa. Po kratkom uvode do projektu sa ¢lanok zameriava na
porovnanie predpokladov z fazy projektovej pripravy (razenie tunela, vystrojovacie triedy,
deformécie ostenia, zatriedenie sekundérneho ostenia) a skutoénych podmienok zastihnutych
pocas vystavby, vratane navrhnutych opatreni proti napticaniu.

KPucové slova
Primarne ostenie, sekundarne ostenie, naptucanie

Abstract

The Biko$ Tunnel is a twin-tube tunnel. With its length of approximately 1144 m (left tunnel
tube) or 1153 m (right tunnel tube), it belongs to the category of medium-length tunnels. The
tunnel is a part of the north-south connection via the R4 expressway, particularly of the section
R4 Presov - northern bypass, stage I. After briefly introducing the project, the paper compares
the assumptions taken during the design phase (tunnel excavation, tunnelling classes, lining
deformations, final lining types) and the conditions encountered during construction, including
the measures against swelling.

Key words
Primary lining, Inner lining, Swelling
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Tunel Cebrat’ — projektové rieSenie a realizacia

Peter Culik !, Zden&k Mlynek?, Stefan Hrii®

Abstrakt

Prispevok sa zaoberd zmenou trasy dialnice D1 Hubova - Ivachnova, ktora zasadnym
sposobom riesi problematiku v kritickom tseku zosuvnych tizemi. Zmena trasovania bola
v predmetnom tseku realizovana zapustenim dial’nice do masivu, ¢o je riesené tunelom Cebrat’
dizky 3,68 km. Dalej prispevok popisuje technické rieSenie tunela na novej trase a sksenosti
s realizaciou.

KPucové slova
tunel, sekundarne ostenie, primarne ostenie, priecne prepojenie, celba

Abstract

The paper is focused on the change of the route of the D1 motorway Hubové - Ivachnova, which
significantly solves the problem in the critical section of the landslide areas. The rerouting in
the section in question was implemented by embedding the motorway into the massif, which is
solved by the 3.68 km long Cebrat’ tunnel. The paper further describes the technical design of
the tunnel on the new route and the experience with the execution.

Key words
Tunnel, secondary lining, primary lining, cross passage, tunnel face

Celba kaloty v.slienilj}ch vdpencoch
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2 Ing. Zden&k Mlynek, OHLA 7S, a.s., Tufanka 1554/115b, 627 00 Brno, CZ
Ing. Stefan Hrifi, Basler & Hofmann Slovakia s.r.o., Panenska 13, Bratislava, SK
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Kablové prestupy ako kritické miesto technologickych objektov

a progres pri ich aplikacii na tuneloch NDS

Miroslav Holly!

Abstrakt

Zékladny predpoklad pre bezporuchovi prevadzku technologickych miestnosti vSetkych
tunelov a podzemnych stavieb je zabezpecit’ v nich suché a bezprasné prostredie. Kritickym
miestom byvaju nespravne riesené kablové prestupy, ktorymi prenika voda ¢i hlodavce, ¢im sa
ohrozuje bezpecnost’ a spolahlivost’ prevadzky tychto objektov. Vo prispevku su uvedené
redlne hrozby vychéadzajuce zo skutkového stavu uz sprevadzkovanych tunelov a zaroven je
poukdzané na vyznamny progres pri vnimani kdblového prestupu. Predstavena je progresivna
technoldgia, ktora poskytuje certifikovani kombinovanu ochranu voci tlakovej vode, poziaru,
vibraciam, hlodavcom aj UV Zziareniu a navySe umoziuje jednoduchti vymenu a dokladanie
kéblov v budticnosti, ¢im zniZuje prevadzkové naklady konkrétneho zariadenia. Clanok je
zamerany na konkrétne aplikdcie pouzité na stavbe tunelov Povazsky Chlmec,
Zilina, Ovéiarsko, PreSov a osobné pozitivne skisenosti autora z rieSenia tejto problematiky
so vSetkymi zainteresovanymi na osi: investor, projektant, zhotovitel’, stavebny dozor a pod.
Autor ¢lanku cerpa zo 40 rocnych skusenosti z oblasti podzemnych stavieb v 80 krajinach
vSetkych kontinentov. Okrem skusenosti zo Slovenska st v ¢lanku uvedené aj referencné
tunelové stavby minimdlne eurépskeho vyznamu.

KPacoveé slova

Kéblové prestupy, poziarne upchavky, utesiiovanie kablov, stavebné poruchy, rizika

Abstract

The basic requirement for trouble-free operation of technological rooms of all tunnels and
underground structures is to ensure a dry and dust-free environment. A critical point here is
often improperly handled cable transits through which water or rodents penetrate, thereby
endangering the safety and reliability of the operation of these objects. The paper is focused on
the real threats arising from the actual state of the tunnels already in operation and, at the same
time, points to significant progress in the perception of the importance of such a small but
important detail, such as the cable crossing. A progressive technology that provides certified
combined protection against pressurised water, fire, vibration, rodents, and UV radiation is
presented. It also enables easy replacement and addition of cables in the future, thereby reducing
the operating costs of a particular device. Paper is focused on specific applications used in the
construction of the Povazsky Chlmec, Zilina, Ovéiarsko, and Presov tunnels and personal
positive experiences from solving this issue with all stakeholders on the axis: investor, designer,
contractor, construction supervisor, etc. 40 years of experience in underground construction in
80 countries on all continents are presented in the paper. In addition to the expertise from
Slovakia, reference tunnel constructions of at least European importance are mentioned.

Key words

Cable transits, fire seals, cable sealing, construction defects, risks

I ROXTEC CZ, Kotlaska 2414/5A, 180 00, Praha 8, Ceska republika, mholly@roxtec.sk
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Silni¢ni galerie na VMO Zabovi‘eska v Brné

Miroslav Lipka!

Abstrakt

Cilem tohoto ptispévku je sezndmit se stavbou presypané silni¢ni galerie v ramci budovani
severo-zapadniho useku Velkého méstského okruhu Brno. Po dokonceni Kralovopolskych
tunell v roce 2012 je tato stavba dal§i vyznamnou geotechnickou konstrukci na trase
komunikace 1/42 prochézejici postupnym zkapacitnénim. V textu jsou popsany jednak
technické parametry galerie, tak vazby na dotfené uzemi, technologie vystavby a vybrané
problémy pii samotné realizaci z pohledu zhotovitele.

KPucové slova
Galerie, zaloZeni, piloty, zasyp

Abstract

The aim of this contribution is to familiarize with the construction of the overburdened road
gallery as part of the construction of the north-western section of the Great Brno City Ring
Road. After the completion of the Kralovopolské tunnels in 2012, this structure is another
important geotechnical structure on the route of the 1/42 road undergoing gradual capacity
building. The text describes both the technical parameters of the gallery, as well as the links to
the affected area, construction technology and selected problems during the actual
implementation from the point of view of the contractor and designer.

Key words
Gallery, foundation, piles, backfill

Pohled na Galerii VMO Zabovieskd v Brné od jihu.

! HOCHTIEF CZ a.s., Plzetiska 16/3217, Praha 5, miroslav.lipka @hochtief.cz
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Optimalizacia stavebno-technického rieSenia tunela Visiiové v reakcii
na nové poziadavky a technické vyzvy

Peter Palo¢ko', Jan Boltvan?

Abstrakt

Tunel Visinové je ¢astou navrhovanej dial'nice D1 Visiové — Dubnd Skala, ktora je sucast'ou
zapado-vychodného dopravného prepojenia dial'nicou v tiseku Bratislava — KoSice. V dosledku
zmien v realizacii projektu vystavby tunela bolo nutné implementovat viaceré upravy,
motivované skutkovym stavom diela a poziadavkami objednavatela. Jednou z podstatnych
tprav  bol prechod od pdvodne navrhnutej koncepcie kombinovaného pozdizneho
a poloprieéneho vetrania s bodovym odsavanim na systém &istého pozdizneho vetrania. Této
zmena si vyziadala podrobnu reviziu a adaptaciu stavebnych a technologickych aspektov
projektu. Vystavba tunela bola rozdelenda do dvoch nezavislych casti - stavebnej
a technologickej. Stavebna cCast’ bola realizovana vo vyraznom predstihu, o predstavuje
osobitni vyzvu pre realizaciu diela. Prispevok podrobne analyzuje proces adaptacie projektu
na aktualne podmienky a sustredi sa na kritické zmeny v stavebnom rieSeni, ktoré boli vykonané
po prevzati projektu novym zhotovitelom. Detailne sa venuje uprave kéablovodov
v chodnikoch, zabezpeceniu vetracej Sachty a systtmom odvodnenia tunela, ¢im poskytuje
komplexny pohl'ad na technické a organizacné aspekty realizacie tohto naro¢ného inzinierskeho
projektu.

Krucové slova
Razeny tunel, vetranie, kablovy kandl, odvodnenie

Abstract

The Visnové Tunnel is part of the proposed DI motorway section Visiiové — Dubna Skala,
which forms a segment of the west-east motorway link between Bratislava and KoSice. Due to
changes in the tunnel construction project implementation, several adjustments had to be made,
driven by the actual state of the project and the client's requirements. One of the significant
modifications was the transition from the originally designed combined longitudinal and semi-
transverse ventilation system with point extraction to a pure longitudinal ventilation system.
This change necessitated a detailed review and adaptation of the construction and technological
aspects of the project. The tunnel construction was divided into two independent parts —
construction and technology. The construction part was carried out significantly in advance,
which posed a unique challenge for the project implementation. The paper provides a detailed
analysis of the project adaptation process to current conditions, focusing on critical changes in
the construction solution after a new contractor took over the project. It thoroughly addresses
the modification of cable ducts in the walkways, the securing of the ventilation shaft, and the
tunnel drainage systems, thus offering a comprehensive view of this demanding engineering
project's technical and organisational aspects.

Key words
Driven tunnel, ventilation, cable duct, dewatering
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Pripravované tunelové stavby na D35 — Tunel Détfichov

Marcel Postek!

Abstrakt

Dial'nica D35 alebo takzvana severna hlavna trasa spojujuca Cechy a Moravu s predpokladom
prevzatia Gasti dopravy z dialnice D1, o celkovej dizke cez 260 km bude najdlhou rychlostnou
cestou v Ceskej republike. Cast’ dialni¢ného useku je uz v prevadzke, ¢ast’ v realizacii alebo
v priprave sutaze. Posledné dva useky v priprave, Opatovec — Staré M¢sto a Staré Mésto —
Mohelnice, ktoré¢ dokoncia prepojenie D35 medzi Hradcom Kralové a Olomoucom, obsahuju
posledné dve tunelové stavby. Na prvom zmietiovanom useku, bude budovany Tunel
Déttichov. Jedna sa o dvojkomorovy dialni¢ny tunel so smerovo oddelenymi jazdnymi pasmi,
kategérie T8 s navrharovou rychlostou 100 km/h. Celkova dizka tunelu bude takmer 4
kilometre, ¢im sa stane najdlhim dialni¢ny tunelom v Ceskej republike. Tunel bude obsahovat
celkovo 15 prie¢nych prepojeni, ktoré buda sluzit’ pre Gnik osdb, umiestneni technoldgii
v tuneli a pre prejazd vozidiel medzi tunelovymi trabami. Sucastou tunelu bude vybudovanie
technologickych objektov na oboch tunelovych portdloch. Druhy dialniény usek bude
obsahovat’ Tunel Maletin s rovnakymi parametrami ako predchddzajici Tunel Détiichov,
s celkovou dizkou cca 1,3 kilometra. V tomto &lanku si rozoberieme technické rieSenie tunelu
Déttichov a jeho priebeh v projekcii a predpokladanej buducej realizacie.

KPucové slova
D35, Tunel Déttichov, dial'ni¢ny tunel

Abstract

The D35 highway, or “The Northern Main Route”, connects Bohemia and Moravia. Once
finished, the highway will have over 260 km, making it the longest in the Czech Republic. It
will be an important section of the national traffic system, taking over part of the D1. Part of
the highway is already in operation; part is under construction or preparing for competition.
Each of the two sections in preparation for the competition contains one tunnel — Tunnel
Déttichov being part of the Opatovec — Staré Mésto section, Tunnel Maletin being part of the
Staré Mesto — Mohelnice section. Tunnel Détfichov will have two tubes, one tube for one way.
The tunnel category is T8, with a 100 km/h design speed. Having a length of almost 4
kilometres, the tunnel will be the longest in the Czech Republic. The tunnel design contains 15
cross passages. The cross passages are for passenger evacuation, mechanical and electrical
equipment, and vehicle passage. Both tunnel portals will have a building for the mechanical
and electrical equipment of the tunnel. Tunnel Maletin is designed similarly to DetrFichov
tunnel. It is 1.3 km long and in the T8 tunnel category. The article discusses the technical
solution of the Détrichov tunnel and its progress in preparation and expected future
implementation.

Key words
D35, Tunnel Détfichov, highway tunnel
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Prace specialniho zakladani pri stavbé tunelii s mélkym nadloZim

Viclav Racansky', Christoph Deporta?

Abstrakt

Tunely Strejach (dl. 620m) a Untersammelsdorf (dl. 664 m) lezi na noveé budované Zelezni¢ni
trati Koralmbahn, ktera je soucasti baltsko-jaderského koridoru. Oba tunely s mélkym nadlozim
lezi v mekkych jemnozrnnych jezernich sedimentech s vysokou hladinou podzemni vody.
Tunel Strejach je hloubeny tunel pomoci ,,top-down* metody pod ochranou stropni desky
zalozené na svislych pilotovych sténach kombinovanych s tryskovou injektdzi. Tunel
Untersammelsdorf je razen pod ochranou klenby z tryskové injektaze a pilotovych stén s velkou
vzdalenosti os pilot dotésnénych pomoci tryskové injektaze. Technickd naro¢nost béhem
provadéni spociva predevsim ve vysokych narocich na piesnost pilotazich a injek¢nich praci a
v obrovském rozsahu praci specidlniho zakladani. Tyto skutecnosti si vynutily fadu inovaci
predev§im v oblasti zvySeni efektivity tryskové injektaze, kontroly kvality, monitoringu a
dokumentace provadénych praci specidlniho zakladéni. Cilem piispévku je predstaveni
projektu a seznameni posluchacii s inovacemi na poli specidlniho zakladani, které ptispivaji ke
zdarnému prubéhu vystavby tunelt.

KPucové slova
Tunel, specidlni zakladani, tryskovéa injektaz, kontrola kvality

Abstract

The Strejach and Untersammelsdorf tunnels (664m and 620m long, respectively) are located
on the Koralmbahn railway line being under construction, which is part of the Baltic-Adriatic
corridor. Both tunnels with shallow overburden lie below ground water in fine-grained
lacustrine sediments. The Strejach tunnel is constructed using a top-down method, under the
protection of a roof deck founded on vertical pile walls serving as primary support structures.
The Untersammelsdorf tunnel is excavated under the protection of a jet-grouted vault and pile
walls with large pile spacing with gaps sealed by jet grouting. The technical complexity during
the work lies in the high demands on the accuracy of piling and grouting operations and the
huge range of specialist foundation work. These facts enforced numerous innovations, first of
all in increasing the efficiency of jet grouting, quality control, monitoring and documentation
of specialist foundation work being carried out. This paper aims to introduce the project and
acquaint the audience with innovations in the field of specialist foundations that contribute to
the successful course of tunnel construction.

Key words
Tunnel, special foundation, jet grouting, quality control
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Aplikace nové technologie pri vystavbé metra D s vyuZzitim ternarniho
pojiva

Pavel Ruzicka', Sarka Peskova?, Vit Smilauer’, Radoslav Sovjak*

Abstrakt

Prispévek popisuje aplikaci a vyvoj nové technologie stfikaného betonu pfi vystavbé metra D
v Praze. Technologie vyuziva druhotné materialy v¢etné materialové uspory pfi vystavbeé metra
D od roku 2020 do soucasnosti, kterou uspésné implementovala do praxe spole¢nost Hochtief
CZ a.s. a FSV CVUT v Praze. Nova technologie vznikla na zakladé vysledku projektu od
agentury TACR (TH02010206), ktery se zabyval vyznamnou ekonomickou a materidlovou
usporou pii vystavbé liniovych podzemnich konstrukei se zahrnutim popilku a druhotnych
materiali do betonového osténi staveb. Soucasti prispévku je specifikovani experimentalni a
numerické ¢innosti, kterd podpoftila ispéSnou realizaci v¢etné popisu nejzasadnéjSich problémi
pii zavadéni nové technologie.

Krucové slova
Metro D, Ternarni pojivo, Stiikany beton, Sorfix

Abstract

The paper describes the application and development of a new technology in constructing Metro
D in Prague. The technology utilises secondary materials, leads to material savings in the
construction of metro D from 2020 to the present, which was successfully implemented in
practice by Hochtief CZ a.s. and FSV CTU in Prague. The new technology stems from a
research project by the TACR agency (TH02010206), which dealt with significant economic
and material savings in constructing linear underground structures by including fly ash and
secondary materials in the concrete lining of buildings. Part of the contribution is the
specification of the experimental and numerical activity that supported the successful
application into practice, including the description of the most fundamental problems in
applying the new technology.

Key words
Metro D, Ternary Binder, Shotcrete, Sorfix
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Predstihové konStrukcie dopravnych tunelov na Letisku Vaclava Havla
Roman Saly', Miloslav Frankovsky?

Abstrakt

Prispevok sa venuje navrhu a priprave projektu predstihovych nosnych konstrukeii cestného
tunela pre potreby Letiska Vaclava Havla v Prahe atiez priprave a navrhu predstihovych
nosnych konstrukcii zelezni¢ného tunela na budiicom prepojeni podzemnej zeleznicnej stanice
na Letisku Vaclava Havla s Kladnom. Cielom projektu a naslednej realizacie predstihovych
nosnych konstrukcii tunelov, ktoré sa budi nachddzat’ pod novovybudovanymi pojazdovymi
plochami letiska je to, aby sa pri naslednej realizacii oboch kompletnych tunelov uz do
pojazdovych drah nezasahovalo a nebola obmedzena doprava na novych letiskovych plochéch.

Krucové slova
Predstihové konstrukcie, nosné konstrukcie tunela, Letisko Vaclava Havla

Abstract

The article deals with the design and preparation of the project of advanced supporting
structures of the road service tunnel for the needs of the Vaclav Havel Airport in Prague, as
well as the preparation and design of the advanced supporting structures of the railway tunnel
for the future connection of the underground railway station at the Vaclav Havel Airport with
the city of Kladno. The goal of the project and the subsequent implementation of the advanced
support structures of the tunnels, which will be located under the newly built airport taxiways,
is that during the subsequent implementation of both complete tunnels, the taxiways will no
longer be interfered with and traffic on the new airport taxiways will not be restricted.

Key words
Advanced structures, supporting structures of the tunnel, Vaclav Havel Airport

Zelezni¢ny tunel - predsti
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Situacia letiska Vaclava Havla
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Ekodukt D3 Zeleny most Svréinovec

Ing. Mojmir Stefanec!

Abstrakt

Potreba vybudovania ekoduktu vznikla z dévodu zasahu stavby Dial'nica D3 Svréinovec —
Skalité s pril'ahlou krizovatkou Svréinovec do nadregionalneho biokoridoru pre vel'ké Selmy a
ostatnu zver, ¢o malo za nasledok jeho zuZenie. Ciel'om projektu je zabezpecenie a zachovanie
nadregionalneho terestrického biokoridoru pre velké Selmy (medved, rys, vlk) a ostatna zver,
lokalizovanu pri obci Svréinovec. Pozostadva z dvoch casti — Cast’ A ekodukt nad cestou I/11 a
ponad Slahorov potok a &ast’ B ekodukt nad medzindrodnou Zelezni¢nou tratou v sprave ZSR.
V zmysle sutazného technického rieSenia zdruZenia sa jedna o presypané mostné konstrukcie
(klenby $irky 107,38 az 120,38 m s rozpétim 18,115 az 20,16 m), tvorené klenbovou oblukovou
presypanou konstrukciou o jednom poli, ktoré je zloZzené z prefabrikovanych Zelezobetonovych
dielcov. Okrem presne klasifikovanych druhov nésypu nevyhnutnych pre drenaznu funkciu a
interakciu nasypu a klenby sa celkové teleso presypanej konStrukcie v prevaznej miere
zrealizuje z materidlu vhodného do nasypu, ktorého majitelom je Objednavatel’ a ktory
pochadza z vystavby tiseku D3 Cadca, Bukov - Svréinovec. Jeho pouZitie bolo podmienkou
verejnej sttaze. Celkova dizka migraénej trasy vytvorenej ekoduktami je 230 m. Prispevok
blizsie predstavi technické rieSenie stavby a skusenosti z jej realizéacie.

KPuacové slova
Dial'nica, D3 Svr¢inovec — Skalité, ekodukt,

Abstract

The necessity to build an “ecoduct” overpass arose due to the interference of the construction
of D3 Highway section Svré¢inovec — Skalité and the adjacent intersection of Svréinovec with
the supra-regional wildlife corridor for large carnivores and other animals, which resulted in its
narrowing. The project aims to secure and preserve a supra-regional terrestrial wildlife corridor
for large carnivores (bear, lynx, wolf) and other animals near the municipality of Svrcinovec.
It consists of two parts: part A represents an ecoduct above road I/11 and Slahorov stream, and
part B entails an ecoduct above the international railway line in the administration of ZSR. In
terms of the tendered technical solution of the consortium, these buried bridges (107,38 to
120,38 meters wide vaults with a span of 18,115 to 20,16 metres), are formed by a vaulted arch
structure with one span, which is composed of precast reinforced-concrete parts and
subsequently backfilled with material. Apart from precisely classified types of embankment
material, which are essential for functional drainage and the good interaction between the
embankment and the vault, the overall body of the buried structure will be predominantly made
of material suitable for the embankment, the owner of which is the Client and which comes
from the construction of the D3 Motorway section Cadca, Bukov - Svréinovec. The use of this
material was a condition of the public tender. The total length of the wildlife migration route
created by both ecoducts is 230 metres. This article intends to present the technical solution of
the ecoducts construction and the experience from its implementation in more detail.

Key words
highway, D3 Svr¢inovec — Skalité, ecoduct
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Galéria ako sucast’ stabilitnych opatreni zosuvného tizemia Casti stavby
D1 Hubova — Ivachnova

Ing. Mojmir Stefanec!

Abstrakt

Novy tsek dial'nice D1 Hubova — Ivachnové za¢ina mimouroviiovou krizovatkou Hubova, kde
je dial'nica napojena na existujucu cestu I/18. Trasa mostom prekonava cestu 1. triedy 1/18, rieku
Viéh a Zelezniént trat’ Kosice - Zilina, d’alej vedie severnym svahom udolia Vahu ponad obec
Hrboltova, kde vchadza do tunela Cebrat’ a pokra¢uje na vychodnej strane mimouroviiovou
krizovatkou Likavka a severnym obchvatom obci Martinéek a Liskova. Dalej mostom
prekonava cestu III. triedy Liptovska Tepla — Liskova, opidtovne uz zmienenu Zelezni¢nu trat’ a
rieku Vah. Nasledne sa novy tsek dialnice v dizke 14 920 m na svojom konci plynule napoji
pri obci Ivachnova na sprevadzkovany usek dial'nice D1 smerom do Kosic. Objednavatelom
stavby je Narodna dialni¢na spoloénost’ a.s. Bratislava, zhotovitelom je Zdruzenie Cebrat’ s
vediicim ¢lenom OHLA a.s. Brno a ¢lenom zdruZenia spoloénostou VAHOSTAYV, as.
Bratislava. Trasa predmetného useku je vedend v geologicky naro¢nom tzemi. Na zdklade
dodato¢nych prieskumov a stvisiacich merani bolo nevyhnutné vyriesit’ stabilitné problémy
v useku pred napojenim na existujucu dial'nicu pri obci Ivachnova, a to v stani¢eni km 14,875
- 15,025. V prispevku sa budeme zaoberat’ geotechnickym rieSenim predmetného zosuvného
uzemia, vratane popisu realizacie. Zhotovitelom casti predmetnych stabilitnych opatreni,
vratane vystavby Zelezobetonovej galérie, je spoloénost VAHOSTAV.

KPuacové slova
Dialnica, D1 Hubové — Ivachnova, galéria, geotechnické riesenie

Abstract

The section of the D1 highway Hubova — Ivachnova starts at the Hubova two-level interchange,
where the highway is connected to the existing road I/18. The route crosses the first-class road
1/18, the river Vah and the railway line Kogice - Zilina. It continues along the northern slope of
the Vah valley above the village of Hrboltova, where it enters the Cebrat’ tunnel and exits in
front of the two-level interchange Likavka on the eastern side. From there, through the northern
bypass of the villages of Martincek and Liskova, it crosses Route III. class Liptovska Tepla —
Liskova, the previously mentioned railway line and the river Véah. Subsequently, the new
section of the highway with a length of 14,920 m will smoothly connect at its end at the village
of Ivachnova to the existing section of the D1 highway towards KoSice. The Employer of the
construction is National Highway Company a.s. Bratislava, the contractor is the “Consortium
Cebrat” with leading member OHLA 7S a.s. Brno and a member of the association
VAHOSTALV, a.s. Bratislava. This section of the route is located in a geologically difficult area.
Based on the additional surveys and related measurements, it was necessary to resolve stability
issues in the section km 14,562 — 15,275 before connecting to the existing highway near the
village of Ivachnova. In this article, we will focus on structures ensuring the stability of the
landslide area, including a description of its execution. The stabilisation measures in this area,
including constructing the reinforced concrete debris shelter, are undertaken by the company
VAHOSTAV.

Key words
Highway, D1 Hubova — Ivachnova, debris shelter, geotechnical solution
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Pripravované tunely na trase Libenské spojky v Praze

Michal Uhrin, Veronika Hrubjakova!

Abstrakt

Piiprava predmétné stavby je ve fazi projednavani DUR. Tunely na trase Libetiské spojky jsou
navrzeny hloubené po celé své délce necelych 1,5 km. Vedou silni¢ni dopravu mezi rampami
MUK Vychovatelna na severu a napojenim na Méstsky okruh na jihu, s mezilehlymi rampami
do Prosecké ulice. Kazdy dopravni smér je veden v samostatné tunelové troubé. Vzhledem k
prudkému podélnému sklonu trasy bylo nutné vénovat detailni pozornost navrhu ventilace a
bezpeénostnimu fedeni. Sitkové uspotadani vozovky je primarné dvoupruhové kategorie T-8,0,
s tiipruhovymi useky T-11,5 v misté piipojovacich pruhti anebo nouzovych zalivi a nékterymi
z ramp jednopruhovymi kategorie T-6,25. Tunely jsou vedeny ve velmi stisnéném prostiedi ve
stop¢ Zenklovy ulice. Jednotlivé tubusy jsou vySkove zhruba paralelni na koncich trasy, odkud
postupn¢ piechdzeji do patrového usporadani zhruba uprostfed trasy, které je vynucené
omezenou Sitkou Zenklovy ulice. Hlavni tunely jsou spojeny 9 ks pticnych propojek, jejichz
komplikovana geometrie vyplyva ze stisnénych okrajovych podminek stavby. Konstrukéné se
jedna o tunely monolitické ZB obdélnikové ramové konstrukce budované bud’ v oteviené
stavebni jameé nebo pomoci ¢elniho odtéZovani s milanskymi sténami. Na trase jsou navrZena
tfi technologicka centra a dvé Cerpaci stanice s vytlakem do kanalizace.

Krucové slova
Libenska spojka, méstsky okruh, hloubené tunely, ¢elni odtéZovani, konstrukéni podzemni
stény

Abstract

The project development is currently at the stage of land planning design public consultations.
Tunnels on the Libeniskd spojka are cut&cover type along their entire length of almost 1.5km.
They accommodate road traffic between the ramps of Vychovatelna Interchange in the north
and the connection to the City Ring Road in the south, with intermediate ramps to Prosecka
Street. Each traffic direction runs in a separate box. Due to the steep longitudinal gradient,
detailed attention had to be paid to the design of ventilation and safety in general. Roadway
width arrangement is primarily two-lane category T-8.0, with three-lane T-11.5 sections in
place of connecting lanes and/or emergency bays, and some ramps are single-lane category T-
6.25. The alignment runs in a very confined environment under Zenklova Street. Main tunnel
tubes are roughly parallel at the ends of the route, from where they gradually transition to a
two-storey configuration roughly midway, which is dictated by the limited width of Zenklova
Street. They are connected by nine cross passages whose complicated geometry results from
the constrained site. Structurally, the tunnels are cast-in-situ reinforced concrete rectangular
frame structures built either in open excavation or by cover&cut approach with diaphragm
walls. Three technical stations and two pumping stations are proposed along the route.

Key words
Cut and cover tunnels, permanent diaphragm walls
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Kritéria vplyvajuce na navrh konStrukcii vozoviek v cestnych tuneloch
Andrea Zuzulova!, Dominika Glasnakova'

Abstrakt

Prispevok sa zameriava na celkové vlastnosti a konstrukéné zdsady navrhu vozoviek v tuneloch.
Navrh konstrukcie vozovky musi zohl'adiiovat’ mechanické, environmentalne a ekonomické
poziadavky, zahrnujice stavebné naklady (vratané projekcnej Cinnosti), naklady na buducu
stavebnu udrzbu a zabezpecCenie prevadzky. Na kryt v tuneli v zdsade nie su v porovnani s
krytmi mimo tunela kladené ziadne zvlastne poziadavky, okrem toho, ze je potrebné vziat’ do
uvahy niekol’ko odlisnych okolnosti. Hlavnou z nich je bezpecnost’ v tuneli, najmi moznost’
dobrej evakuécie a zachrany v pripade vzniku poziaru. Dalsim délezitym aspektom je vysoka
dostupnost’ a spol'ahlivost’ cestnej siete, o najma v tuneli s obmedzenymi pristupovymi bodmi
sa predpokladaji nizke naroky na udrzbu a dlhu Zivotnost. Nendro¢na udrzba, vysoka
spol'ahlivost’, dlhé Zivotnost” aj nehorlavost’ a netoxicita prispievaju k bezpecnosti v tuneloch
ak celkovej udrzatel'nosti cestnej siete.

KPucové slova
Konstrukcia vozovky, bezpecnost, rehabiliticia, cementobetonova vozovka, asfaltova
vozovky, nakladova analyza Zivotného cyklu

Abstract

This paper first focuses on tunnel pavement structures' overall qualities and design aspects. The
pavement structure's design must consider mechanical, environmental, and economic
requirements, including construction costs (including design activities) and costs for future
construction maintenance and operation. A tunnel pavement has, in principle, no special
demands compared to the pavement outside the tunnel, except for some different circumstances
to be considered. A major one is the safety in the tunnel, particularly the possibility of a good
evacuation and rescue when a fire starts. Another important aspect is the high availability and
reliability of the road network, which, especially in tunnels with limited access points, assumes
low maintenance requirements and a long service life. The low maintenance, high reliability,
good durability, and incombustibility and non-toxicity contribute to the tunnels' safety and the
road network's overall sustainability.

Key words
Pavement structure, safety, rehabilitation, concrete pavement, asphalt pavement, LCCA-Life
cycle cost analysis

Vozovka v tuneli
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Optimalizacia technického rieSenia tunela Okruhliak

Ing. Rébert Zwilling!, Ing. Michal Mari¢ak?, Ing. Radoslav Vojéik®

Abstrakt

Po uspesne dobudovanych a uz aj prevadzkovanych tuneloch Presov a Bikos sa 30. septembra
2023 zacala vystavba tunela Okruhliak, ktory je suc¢astou navrhovanej rychlostnej cesty R4
PreSov — severny obchvat II. etapa km (4,3—14,5) a je sucastou severo — juzného dopravného
prepojenia rychlostnou cestou v useku Statna hranica SR/PR — VySny Komarnik — Milhost’ —
Statna hranica SR/MR. Jedné sa tak uz o treti cestny tunel na obchvatoch tohto treticho
najvacsieho slovenského mesta. V prispevku st prezentované zakladné technické parametre
tunela, sposob a technologia vystavby v nadvédznosti na horninové prostredie, ako aj zmluvné
podmienky, ktoré su v tomto pripade mierne odlisné od doterajSich projektov tohto typu,
a pohl'ad zhotovitel'a na tuto problematiku.

Klucové slova
NRTM, FIDIC — ¢ervena kniha, technické parametre tunela.

Abstract

On September 30, 2023, the construction of the Okruhliak tunnel began as part of the proposed
expressway R4 PreSov—northern bypass II. This tunnel, located in the section SR/PR state
border—Vysny Komarnik—Milhost—SR/MR state border, is the third road tunnel on the
bypasses of the third-largest Slovak city. The tunnel spans from stage km 4.3 to 14.5 and is
a crucial part of the north-south traffic connection via the motorway. The article provides details
about the tunnel's technical parameters, construction method, technology in relation to the rock
environment, and the contractual conditions, which differ slightly from previous projects of this
type. It also includes the contractor's perspective on this issue.

Key words
NATM, FIDIC — red book, tunnel's technical parameters.
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Vybér optimalni trasy pro Zelezni¢ni tunel v centru Prahy

Zdenék Zizka', Kamil Bednatik?

Abstrakt

Zelezni¢ni tunel Dejvice - Veleslavin je soudasti Sirstho projektu modernizace Zeleznice
spojujici centrum Prahy vcetné€ vSech linek prazského metra s letistém Vaclava Havla a méstem
Kladno. Tento ptispévek mapuje slozitou cestu k vybéru preferované varianty vedeni nového
zelezni¢niho spojeni pomoci tunelu. Cilem piispévku je popsat zmény ve vnimani urbanismu a
udrzitelného rozvoje prostiedi lidmi v prubehu Casu a jak ovliviiovaly podobu tohoto projektu.
Ptispévek se zabyva nejen technickym fesenim ale rovnéz i vlivem realizace stavby na okoli
pfi vybéru varianty. Zavérem piispévek popisuje i postup na minimalizaci vlivu vibraci z
provozu zeleznice v tunelu na okoli.

KPucové slova
Tunel, ovlivnéni nadlozi, vliv na zastavbu, vibrace, deformace, posudek

Abstract

The Dejvice - Veleslavin railway tunnel is part of a broader railway modernisation project
connecting the centre of Prague, including all Prague metro lines, with Véaclav Havel Airport
and the city of Kladno. This paper charts the complex path to selecting the preferred option for
the new rail link via the tunnel. The paper aims to describe the changes in people's perception
of urban planning and environmental sustainability over time and how they have influenced the
shape of this project. The paper discusses not only the technical design but also the impact of
the implementation of the construction on the surrounding area when choosing an option.
Finally, the paper also describes a procedure to minimise the effects of vibrations from the
railway operation in the tunnel in the surrounding area.

Key words
Tunnel, settlement, vibrations, assessment
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Podzemné stavby pocas povodni

Jozef Hulla', Martin Bréek®

Abstrakt

V mnohych castiach sveta sa v roku 2023 prejavili povodiiové situacie s extrémnymi
ni¢ivymi dosledkami na Zzivoty l'udi, na stavby, ina prirodné prostredie. Pocas povodni
vystupili hladiny vody az 5 m nad povrch izemia. Nemozno zabudnut’ ani na povoden v roku
2002 v Prahe, pri ktorej bolo zaplavenych 18 stanic metra a 19,6 km tratovych tunelov.
V Bratislave je v bezprostrednej blizkosti Dunaja, pred hotelom Carlton, vybudovana
Stvorpodlaznd podzemnd gardz s nezat'azenym povrchom. V blizkosti Dunaja sa nachadzaji
viacer¢ I'ahSie objekty s viacerymi suterénmi. PocCas extrémnych povodni mozu byt tieto stavby
vazne poskodené, alebo znicené. V prispevku bude uvedeny prehlad o vyvoji extrémnych
prietokov v Dunaji, poruchy i opatrenia, ktoré¢ maju podzemné objekty pocas povodni chranit’.

KPucové slova
podzemna gardz, povodnové hladiny, stabilizaéné opatrenia

Abstract

In 2023, floods manifested in many parts of the world, with extremely devastating
consequences for people's lives, buildings, and the natural environment. During the floods,
water levels rose up to 5 meters above ground level. One cannot forget the 2002 flood in Prague,
which flooded 18 metro stations and 19.6 km of track tunnels. In Bratislava, near the Danube,
a four-story underground garage with an unburdened surface has been built in front of the
Carlton Hotel. Several lighter objects with multiple basements are also near the Danube. During
extreme floods, these structures can be seriously damaged or destroyed. The contribution will
provide an overview of the development of extreme flow rates in the Danube and failures and
measures to protect underground structures during floods.

Key words
Underground garage, flood water level, stability measures
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Rekonstrukce a rozSifeni tunelu Arosa ve Svycarsku
Veronika Ko¢ickova'

Abstrakt

Tunel Arosa na zndmé Rhétské draze (RhB) uvedeny do provozu vroce 1914 prosel
v poslednich letech rozsahlou rekonstrukci, jejichz vysledkem je zvétSeni prijezdného profilu,
zhotoveni statickych opatfenich v tunelu, nebot tunel prochazi ptfes sesuvny masiv
s rozlamanymi skalnimi utvary a morénou. Nedilnou soucasti rekonstrukce byla ochrana budov,
pod kterymi tunel tésné prochézel, splnéni piisnych Svycarskych pozadavkii na ochranu
zivotniho prosttedi, jako je hluk, svétlo a vibrace, ale 1 Gplnd vyména Zelezni¢niho spodku,
odvodnéni a kabelového vedeni. Vyluka v tunelu probihala pouze ve velmi kratkém casovém
useku (v letni sezon€), protoze se jedna o vyznamné lyzaiské centrum, kde v zimnim obdobi
nesméla byt pierusena zelezni¢ni doprava. Samotna stavba probihala nejen ve velmi stisnénych
casovych podminkach, které mély zdsadni vliv na technicky navrh rekonstrukce, ale 1 ve velmi
stisnénych prostorovych podminkéch, coz mélo predev§sim dopad na dopravu materidlu a
odpadu.

KPucové slova
Rekonstrukce tunelu, mikropilotové destniky

Abstract

Arosa tunnel on the well-known Rhaetian Railway (RhB) was operated in 1914. In the last
years, it went through extensive reconstruction, when the tunnel profile was enlarged, and static
measures were taken as the tunnel went through a landslide with fractured rock and moraine.
An integral part of the reconstruction was the protection of the buildings that were underpassed
by the tunnel. The reconstruction followed strict Swiss requirements regarding nature
protection (limited noise, light and vibrations). A complete change of railway, drainage system
and cable ducts were part of the reconstruction as well. Arosa city is an important ski centre,
therefore the railway traffic couldn’t be closed in winter. Complete traffic closure was possible
only in the summer seasons. The reconstruction itself was conducted not only in very time-
limited conditions, which affected the technical design of reconstruction but also in space-
limited conditions, which affected the material and waste transport.

Key words
Tunnel reconstruction, micropile umbrellas
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Navrh rekonstrukcie Bralského tunela
Branislav Neuschl'

Abstrakt

V sieti Zeleznic Slovenskej republiky sa nachadza 76 tunelov s celkovou dizkou zhruba 45 km.
Tunely vybudované od c¢ias Rakusko-Uhorska cez medzivojnové a povojnové obdobie
postupne dosahuji svoju Zivotnost’ a mnohé z nich tak prirodzene vykazuju poskodenia, ktoré
mozZu postupne v zvySene] miere negativne ovplyviiovat bezpecnost a ekonomiku ich
prevadzky. Je preto pochopitelné, ze Zeleznice Slovenskej republiky ako spravca Zelezni¢nej
infrastruktury realizuju postupne nielen samotné rekonstrukcie, ale aj projektova pripravu
rekonstrukcii Zelezni¢nych tunelov. V spolo¢nosti Basler & Hofmann Slovakia, s. r. 0., sme
v rokoch 2022 — 2023 vypracovali projektovi dokumentéaciu rekonstrukcie Bralského tunela.
Prezentécia je zamerana na zékladné aspekty planovanej rekonstrukcie.

Krucové slova
Drenazne odvodnenie, chemické injektaz, murované ostenie tunela, betobnové ostenie tunela

Abstract

There are 76 tunnels in the rail network of the Slovak Railways with a total length of approx.
45 km. Tunnels built since the Austrian-Hungarian Empire, interwar and postwar periods
gradually reach their serviceability, and many of them show damage which may affect the
safety and economics of their operation. Consequently, the Slovak Railways, as the railway
administrator, is proceeding with rehabilitation works and the design of the rehabilitations. At
Basler & Hofmann Slovakia, we have planned and designed the rehabilitation of the Bralsky
tunnel in the past two years. This paper presents the basic aspects of the planned rehabilitation.

Key words
Drainage system, grouting, masonry vault, concrete lining

Handlovsky portal (P2) Bralského tunela
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Dostavba cestnych tunelov na komplexny tunelovy systém
na priklade Gotthardského tunela

Pavol Olejnik!, Beat Forster?

Abstrakt

Prispevok poskytuje zakladny pohl'ad na jednotlivé aspekty z projektovej pripravy planovanej
dostavby existujuceho Gotthardského cestného tunela spocivajucej vo vybudovani druhej
tunelovej rury a naslednej rekonstrukceii existujiicej rury a unikovej Stolne.

Krucové slova
Rekonstrukcia, Gotthard, tunelovy systém,

Abstract

This paper provides a basic view of general design considerations for the planned refurbishment
of the existing Gotthard road tunnel, which will consist of constructing the second tunnel tube
and subsequently reconstructing the existing tube and escape tunnel.

Key words
Reconstruction, Gotthard, tunnel system,

Gotthardsky cestny tunel

@
%.
%
=3
@
>

== 1. tunelovarira (1TG) === Unikova t6lfia B Hibené &asti
2 tunelovérura (2TG) === Prelozky Ginikovej Stélne

Schematicka situdcie Gotthardského tunelového systému

! Basler & Hofmann Slovakia, Bratislava, pavol.olejnik@baslerhofmann.sk

2 Basler & Hofmann, Svajéiarsko

21



Tunely a podzemné stavby 2024, 21. - 23. 10. 2024 Strbské Pleso

Sanacia a obnova nateru v cestnych tuneloch Borik a Horelica

Ing. Pavol Javor', Ing. Martin Spod?

Abstrakt

Vplyv dopravy, agresivne vyfukové plyny, vlhkost, pravidelné Cistenie a umyvanie ostenia
tunelov spdsobili, Ze ochrana a podvodny nater sekundarneho ostenia tunela sa postupne nicil,
stratil. Casom dochadza nielen k strate nateru ale aj k obnaZeniu vystuZe beténovej ¢asti tunela.
Aj z toho dovodu sa NDS pustila do postupnej obnovy nateru na tuneloch Horelica a Borik,
&im cheela zabezpegit' a zvysit’ ochranu ostenia a tym prediZit’ Zivotnost’ tunela. V prezentacii
bude ukazany postup obnovy na jednotlivych tuneloch, sktsenosti s vykondvanim prac
a vysledny efekt po ich ukonceni.

Krucové slova
obnova, nater, ostenie, tunel Horelica, tunel Borik

Abstract

The impact of traffic, aggressive exhaust gases, humidity, and regular cleaning and washing of
the tunnel lining caused the protection and original coating of the secondary tunnel lining to be
gradually destroyed and lost. Over time, not only is the coating lost, but the reinforcement of
the concrete part of the tunnel is also exposed. Also, for this reason, NDS started to gradually
renew the coating on the Horelica and Borik tunnels, which it wanted to ensure and increase
the protection of the lining and thereby extend the life of the tunnel. The presentation will show
the restoration process on individual tunnels, the experience of carrying out the works and the
resulting effect after their completion.

Key words
renovation, painting, siding, tunnel Horelica, tunnel Borik

Tryskanie ostenia pomocou Specidlneho tryskacieho stroja s odsavanim kalu
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REKONSTRUKCIA BRATISLAVSKEHO ZELEZNICNEHO
TUNELA C.2

Lukas$ Zatkuliak'

Abstrakt

Ciel'om prispevku je priblizit’ rozsah rekonstrukénych prac v Bratislavskom zelezni¢nom tuneli
&. 2 azvolenu technolégiu, ktora sa pri nich pouzila. Trat’ Devinska Nova Ves — Sturovo sa
nachadza na IV. koridore a vytvara spojenie medzi Viedilou a Prahou cez Bratislavu
do Budapesti, priCom sa Bratislavskymi tunelmi ¢. 1 a 2 prekondva masiv pohoria Malé
Karpaty. Ked’Ze sa jedna o stavbu na existujicej zelezni¢nej infrastruktare, prace bolo nutné
vykonavat’ vyhradne vo vylukach. Tie pozostavali zo suboru sanacnych opatreni a montaznych
prac. Sanécia tunela spocivala v hydrodemolécii staré¢ho torkrétového nastreku z klenbovej Casti
tunela, odstraneni uvolnenych asti kamennej obmurovky, hibkovom vyskarovani rozrusenych
Skar aich naslednom vyplneni, plombovani ostenia v miestach jeho vypadnutia, realizécii
zvislych zvodnic spolu s odvodiiovacimi vrtmi a hydroizola¢nom natere aplikovanom v klenbe
tunela. Hlavnou sanacnou c¢innost'ou v tuneli bola tlakova aplikacia dvojstupiiovej tesniacej
injektaze prostrednictvom dvojzlozkovej polyuretdnovej zivice. Montdzne prace v tuneli €. 2
spocivali v realizdcii nového trakéného vedenia, svetelnych navestidiel, prevadzkového a
nudzového osvetlenia, a vo vymene kol'ajnicovych pasov. V ramci rekonstrukcie sa pristapilo
tiez k nahrade staré¢ho elektrického vedenia 6 kV za nové, k obnove portdlovych ¢iel P1 a P2
a k dobudovaniu povrchovych konstrukcii v nadportalovej oblasti tunelov.

KPuacové slova
Rekonstrukcia, Zelezni¢ny tunel, chemicka injektaz, sanacné a montazne prace

Abstract

The purpose of the post is to present the scope of the reconstruction works in the Bratislava
railway tunnel No. 2 and the chosen technology. The Devinska Nové Ves - Stirovo railway is
located on Corridor IV and creates a connection between Vienna and Prague via Bratislava to
Budapest, with Bratislava tunnels No. 1 and No. 2 crossing the massif of the Small Carpathian
Mountains. Both tunnels and their portals are part of the whole registered as a National Cultural
Monument of the Slovak Republic. As construction on the existing railway infrastructure, the
works had to be carried out exclusively in track lockouts. The rehabilitation of the tunnel
consisted of hydrodemolition of the old shotcrete from the vaulted part of the tunnel, removal
of loose parts of the stone lining, deep grouting of the disturbed joints and their follow-up
filling, filling of the lining in the places where it had fallen out, realization of vertical aqueducts
with drainage boreholes, and waterproofing coating applied in the vault of the tunnel. The main
remediation activity in the tunnel was the pressure application of a two-stage sealing grouting
by a two-component polyurethane resin. The assembly work in Tunnel No. 2 consisted of
installing a new electric traction line, light signals, operational and emergency lighting, and
replacing the rail belts. The reconstruction also included replacing the old 6 kV power lines
with new ones, renewing the portals P1 and P2, and completing the surface structures in the
tunnel’s portal area.

Key words
Reconstruction, railway tunnel, chemical grouting, rehabilitation and assembly work
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SIISEL, informacni systém pro geomonitoring — dalsi krok k digitalizaci
ve stavebnictvi

Ondiej Kostohryz!, Miroslava Krupkova?

Abstrakt

Digitalizace ve stavebnictvi je aktudlni téma, které¢ vyvolava fadu otdzek. Informacni systém
SIISEL nabizi odpovéd’ v oblasti geomonitoringu. Na vyvoji komplexniho informaéniho
systému pro geomonitoring SIISEL spolupracovali spolecnosti GeoTec-GS, a. s., PUDIS, a. s.
a SUDOP CIT, a. s. Cilem bylo maximaln¢ automatizovat praci s namefenymi daty ze vSech
typt méteni, zefektivnit praci a umoznit moderni piistup k datim a jejich zobrazeni podle
uzivatelskych preferenci.

Klic¢ova slova
geotechnicky monitoring, informacni systém, tunel

Abstract

Digitalization in the construction industry is a current topic that raises many questions. The
SIISEL information system offers an answer in the field of geomonitoring. The development
of the complex SIISEL information system for geomonitoring was a collaborative effort by
GeoTec-GS, a. s., PUDIS, a. s., and SUDOP CIT, a. s. The goal was to automate the handling
of measured data from all types of measurements as much as possible, improve efficiency, and
enable modern access to data and their display according to user preferences.

Key words
geotechnical monitoring, information system, tunnel
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Praktické skusenosti a nové trendy v geodézii pouzivané pri vystavbe
tunelov na Slovensku

Miroslav Krupec!

Abstrakt

Tento clanku popisuje vybrané praktické skusenosti z realizdcii tunelovych stavieb na
Slovensku. Hodnoti nielen vyvoj, ale poukazuje aj na praktické pripady ako dobry ndvrh méze
zjednodusit’ naslednti realizaciu. Priblizuje pracu geodeta zhotovitel'a, ktory by mal byt
projektantom vnimany ako partner, s ktorym maji spolo¢ny ciel. Popisané su tieZ nové
moderné trendy, ktoré sa objavili za posledné obdobie v geodézii.

KPucové slova
geodézia pri vystavbe tunelov, liniové lasery, analyza presnosti, laserové skenovanie.

Abstract

In this article, we describe selected practical experiences from the realization of tunnel
constructions in Slovakia. We evaluate not only the development but also show practical cases
of how a good design can simplify the subsequent implementation. We also want to bring closer
and show the work of the contractor's surveyor, who should be perceived by the designer as a
partner with whom they have a common goal. The paper also describes new modern trends
that have appeared in geodesy recently.

Key words
geodesy in the construction of tunnels, line lasers, accuracy analysis, laser scanning.
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Problematika hodnotenia kvality horninového masivu flySovych hornin na
priklade tunela Ovc¢iarsko

Michal Kubis', Jana Bu¢ova!, Anton Matejéek!, Pavol Gazi', Pavol Mitter!

Abstrakt

V stcasnosti je mnoho technickych projektov navrhnutych a realizovanych v prostredi
flySovych hornin, ktoré su vel'mi rozSirené na tUzemi Slovenska. FlySové formécie sa
vo vSeobecnosti vyznacuju zjavnou litologickou heterogenitou a su charakteristické vyskytom
malo pevnych a tektonicky porusenych Struktur, striedajucich sa s pevnymi polohami hornin.
Hodnotenie kvality horninového masivu sa stdva pre tunelové stavby nevyhnutnym a vyzaduje
si pouzitie presnej geomechanickej klasifikacie. Na stanovenie kvality horninového masivu
tunela Ov¢iarsko bola pouzita klasifikdcia RMR podla Bieniawskeho (1989). Horninovy masiv
tunela Ovciarsko je tvoreny najmi flySovymi paleogénnymi horninami myjavsko-hricovske;j
skupiny a lokalne aj kriedovymi horninami bradlového padsma. V trase tunela bolo vyc¢lenenych
niekol’ko typov geotechnickych tsekov. Z dévodu vyskytu heterogénnych flySovych hornin
bola upravend metodika vypoctu, kde sa najprv stanovila hodnota RMR pre jednotlivé
litologické horninové typy zastupené vo vyrube andsledne sa na zaklade percentudlneho
zastipenia tychto litologickych typov vypocitala vyslednd hodnota RMR pre cely
dokumentovany vyrub.

KPucové slova
kvalita horninového masivu, flySové horniny, RMR, RQD, pevnost’ v prostom tlaku, tunel,

Abstract

At the present time, a lot of technical engineering projects are designed and implemented in the
flysch rocks environment, which are very widespread in Slovakia. Flysch formations are
generally characterised by lithological heterogeneity and frequent alternation of low-strength
and tectonically deformed structures with solid rock mass. The assessment of the rock mass
quality becomes essential for tunnel construction and requires the use of accurate
geomechanical classification. The Rock Mass Rating (RMR) classification according to
Bieniawski (1989) was used to determine the quality of the rock mass during the construction
of the Ov¢iarsko twin-tube tunnel. The rock mass of the Ov¢€iarsko twin-tube tunnel is mainly
composed of Palacogene flysch rocks of the Myjava-Hricov Group and locally also of
Cretaceous rocks of the Pieniny Klippen Belt Zone. Several types of geotechnical sections have
been identified in the tunnel section. Due to the presence of heterogeneous flysch rocks, the
calculation methodology was modified, where the RMR value for each lithological rock type
represented in the cut was first determined, and then the resulting RMR value for the entire
documented cut was calculated based on the percentage distribution of these lithological types.

Key words
rock mass characterization, flysch rocks, RMR, RQD, intact rock strength, tunnel

' DPP Zilina, sr.o. — Previdzka Zilina, Legionarska 8203, 010 01 Zilina, Slovenska republika,
michal kubis@dppzilina.sk

26



Tunely a podzemné stavby 2024, 21. - 23. 10. 2024 Strbské Pleso

Horninové prostredie krystalinika z pohl’adu geotechnickych skuSok in-situ

Marian Kuvik', Ladislav Stolarik?, Martin Simek?, Eliska Ku¢ova*

Abstrakt

Horninové prostredie tvorené hlbinnymi vyvretymi horninami ¢i ¢iasto¢ne alebo uplne
metamorfovanymi horninami tvori podstatnu ¢ast’ mnohych pohori na Slovensku. V blizkej ¢i
vzdialenej buducnosti bude toto prostredie vyuzivané na umiestnenie niektorych vyznamnych
infrastruktirnych projektov — ¢i uz tunelové stavby cestnej a zelezni¢nej infrastruktiry,
stavby hydrotechnické alebo stavby tlozisk jadrovych odpadov. Z hl'adiska projekénej
pripravy bude potrebné zhodnotit’ kvalitu a bezpecnost’ tohto typu horninového prostredia
z rozliénych hladisk. Jednym z dolezitych aspektov je spolahlivé definovanie geotechnickych
parametrov  hornin a horninového masivu. V predkladanom c¢lanku sa pokusame
zosumarizovat' relevantné vysledky najméd terénnych skuSok na rozli€nych lokalitach,
budovanych horninami krystalinika.

KPuacové slova
in-situ test, dilatometer, presiometer, modul pruznosti, modul deformacie, podzemna stavba

Abstract

The rock environment formed by deep igneous rocks or partially or completely
metamorphosed rocks forms a significant part of many mountain ranges in Slovakia. In the
near or distant future, this environment will be used to locate some important infrastructure
projects - tunnel constructions of road and railway infrastructure, hydrotechnical
constructions or constructions of nuclear waste storage facilities. From the point of view of
design preparation, it will be necessary to evaluate the quality and safety of this type of rock
environment from various points of view. One of the important aspects is the reliable
definition of geotechnical parameters of rocks and rock massif. In the presented article, we try
to summarise the relevant results, mainly of field tests at various locations, built with
crystalline rocks.

Key words
in-situ test, dilatometer, pressuremeter, Young modulus, deformation modulus, underground
structure
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Inzinierskogeologické a geotechnické pomery horninového masivu tunelu
PreSov, diaPnica D1 PreSov zapad — PreSov Juh.

Daniel Moravansky!, Stanislav Szabé?

Abstrakt

Horninové prostredie, v ktorom je situovany tunel PreSov prinédlezi zubereckému ilovcovo-
pieskovcovému suvrstviu a ma flySoidny vyvoj. Toto suvrstvie je tvorené ilovcami az
prachovcami, laminovanej, tenkodoskovitej vrstevnatosti a pieskovcami, ktoré st jemno az
strednozrmné, st premenlivo vapnité a sludnaté, v zdravych polohdch az doskovitej
vrstevnatosti. Celkova dizka juznej tunelovej riry je 2244,0 m, z ¢oho razena Gast’ je 2187,0 m
a na zéklade skuto¢ne zistenych inzinierskogeologickych a geotechnickych pomerov bol
horninovy masiv JTR rozdeleny na 44 kvazihomogennych blokov. Celkova dizka severnej
tunelovej je 2230,5 m, z ¢oho razend cCast' je 2165,5 m a na zdklade skutocne zistenych
inZinierskogeologickych a geotechnickych pomerov bol horninovy masiv STR rozdeleny na 30
kvéazihomogennych blokov. Na zabezpecenie stability vyrubu bola najcastejSie aplikovana
vystrojovacia trieda VI-5A a VT-5B, ked’Ze pocas prieskumu nebolo mozné lepsie predvidat’
pritomnost’ slednych tektonickych portch v masive, ktoré vyrazne ovplyvnili stabilitu vyrubu, najmé v
juznej tunelovej rary.

KrPacové slova: tunel PresSov, dial'nica D1PreSov zapad — Presov Juh, zuberecké ilovcovo-
pieskovcové stvrstvie, sledné tektonické poruchy, VI-5A a VI-5B

Abstract

The rock environment in which the PreSov tunnel is situated belongs to the Zuberec clay-
sandstone stratum and has a flysch development. This stratum is composed of claystones to
siltstones, brownish grey, grey, dark grey to black, laminated, thinly bedded, and sandstones,
which are grey to grey-brown, fine to medium-grained, variably calcareous and micaceous, in
fresh rocks up to platy bedding. The total length of the southern tunnel tube is 2244.0 m, of
which the mined portion is 2187.0 m, and based on the actual observed engineering geology
and geotechnical conditions, the JTR rock mass has been divided into 44 quasi-homogeneous
blocks. The total length of the northern tunnel is 2230.5 m, of which the coined portion is
2165.5 m, and based on the actual observed engineering geology and geotechnical conditions,
the STR rock mass has been divided into 30 quasi-homogeneous blocks. To ensure the stability
of the excavation, the VT-5A and VT-5B engineering class was most often applied, as it was
not possible to better predict the presence of tectonic faults oriented parallel to the tunnel axis
in the massif (different extent of tectonic faulting) during the survey, which significantly
affected the stability of the excavation, especially in the southern tunnel tube.

Key words: PreSov highway tunnel, highway D1PreSov zépad - PreSov Juh, Zuberec clay-

sandstone stratum, presence of tectonic faults oriented parallel to the tunnel axis in the massif,
VT-5A and VT-5B
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Uloha karotaZe p¥i IG priizkumech tuneli a podzemnich staveb obecné

Martin Prochazka!

Abstrakt

V poslednich letech se karotaz v Ceské republice stala metodou pouzivanou pravideln& v ramci
IG prizkumti Zelezni¢nich a silni¢nich tuneli a zafezl, prazského metra i pti zakladani staveb
v geologicky komplikovanych oblastech. Objem karotaznich praci se v poslednich péti letech
vice nez zdvojnasobil. Vyrazné uplatnéni karotaznich metod souvisi s modernizaci metodiky
a se zafazenim novych metod do komplexu metod jiz existujicich, které umoznuji detailni
pohled do horninového prosttedi. Celkové nabizime 24 metod, vybér souboru metod se tidi
druhem aucelem méfeni. Pied dvéma lety do provozu uvedeny opticky skener podéava
s vysokou rozliSovaci schopnosti orientovany obraz stény vrtu, znc¢hoz je sestaveno
orientované jadro. Obraz orientovaného vrtného jadra vcetné puklin a jejich orientace ziskame
i ve vrtech bezjadrovych nebo v tsecich se Spatnym vynosem jadra. Nékteré karotdzni metody
reaguji na pritomnost vody ve vrtu, nékteré na typ vystroje. Pied zah4jenim zakéazky je nutno
tyto otdzky projednat s geologem, aby vrty mély parametry vhodné pro pouziti metod, které
jsou pro dany ukol zasadni.

Klicova slova
karotdz, soubor karotdznich metod, opticky skener, orientovany obraz jadra, detekce puklin.

Abstract

In recent years, logging in the Czech Republic has become a method used regularly as part of
ground investigations of railway and road tunnels and cuts, the Prague metro, and the
foundation of bridge piers in geologically complicated areas. The volume of logging work has
doubled in the last five years. The significant application of logging methods is related to the
modernisation of the methodology and the inclusion of new methods in the complex of already
existing methods, which allow a detailed look into the rock environment. In total, we offer 24
methods; the type and purpose of the measurement governs the selection of a set of methods.
The optical scanner we put into operation two years ago provides a high-resolution oriented
image of the borehole wall from which the oriented core is assembled. An image of an oriented
drill core, including fractures, can also be obtained in wells without cores or in sections with
poor core yield. Some logging methods react to water in the well, and some to the type of
equipment. These questions must be discussed with the geologist before the job starts so that
the wells have parameters suitable for the use of methods essential for the given task.

Key words
logging, set of logging methods, optical scanner, oriented core image, fracture detection.
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Nova generace Eurokddi — zasady navrhovani geotechnickych konstrukei

Jan Prugka'

Abstrakt

V soucasnosti se dokoncuje druhd generace Eurokodi, ktera ma za cil vétSi srozumitelnost
a zjednoduseni jejich pouzivani hlavné pro bézné typy staveb. Novéa generace Eurokodu tak
byla doplnéna o néckteré postupy navrhovani konstrukci a cast stavajicich postupli byla
zptesnéna. Vydani nové generace Eurokddi jiz probihd a mélo by byt dokonceno v lednu 2028.
Stavajici Eurokody ztstanou platné do doby jejich stazeni v bfeznu 2028. Prvé dvé casti
Eurokédu EN 1997 by mély byt vydany ke konci Cervence 2024 a tieti Cast o Sest mésict
pozdéji. Prispévek uvadi zakladni informace o revidovaném Eurokédu EN 1990 pro zasady
navrhovani konstrukci. Déle se vé€nuje tfem novym konceptiim: Design Cases (konstrukéni
piipady zavedené v prEN 1990), Geotechnical Design Model (Geotechnicky vypocetni model
zavedeny v prEN 1997-1) a Ground Model (Geotechnicky model horninového prostiedi
(zakladové pludy) zavedeny v prEN 1997-2). Tyto koncepty jsou kombinované v nové treti
casti EN 1997-3, a inzenyr tak ma nyni k dispozici komplexni néstroj pro navrhovani
geotechnické konstrukce. V zavérecné ¢asti prispévku jsou popsany jednotlivé kroky névrhu
geotechnické konstrukce od ur€eni konstrukéniho ptipadu pies tvorbu modelti a konecné
ovéfeni mezniho stavu.

Klic¢ova slova
Eurokdd, tfida nasledk, navrhovani geotechnickych konstrukci

Abstract

Currently, the second generation of Eurocodes is being completed, which aims at greater clarity
and simplification of their use, mainly for common types of buildings. The new generation of
Eurocodes was thus supplemented with some construction design procedures and some of the
existing procedures were made more precise. The publication of the new generation of
Eurocodes is already underway and should be completed in January 2028. The existing
Eurocodes will remain valid until their withdrawal in March 2028. The first two parts of the
EN 1997 Eurocode should be published by the end of July 2024 and the third part six months
later. The paper presents basic information about the revised Eurocode EN 1990 for principles
of structural design. It also deals with three new concepts: Design Cases (design cases
introduced in prEN 1990), Geotechnical Design Model (Geotechnical calculation model
introduced in prEN 1997-1) and Ground Model (Geotechnical model of rock environment (base
soil) introduced in prEN 1997-2 ). These concepts are combined in the new third part of EN
1997-3, and an engineer now has a comprehensive tool for designing geotechnical structures.
In the final part of the paper, the individual steps of the geotechnical construction design are
described, from the determination of the construction case through the creation of models and
the final verification of the limit state.

Key words
Eurocode, Consequence class, Geotechnical design
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Vyuzitie nedestruktivnych technolégii pri diagnostike tunelovych stavieb

Viktor Setnicky!, Kornél Cziria?, Jakub Schwarz?

Abstrakt

Prispevok pojedndva o moznosti vyuzitia modernych nedestruktivnych technolégii, ktoré boli
nasadené pri diagnostickom prieskume na jednej z tunelovych stavieb na Slovensku. Vzhl'adom
na neocakavané okolnosti bolo vyZadované presné zameranie aktudlneho stavu konStrukeii,
preto bol realizovany rozsiahly diagnosticky prieskum s nasadenim sofistikovanych
technolégii. Prieskum sa zameral na niekol’ko kl'i¢ovych aspektov. Hlavnym bolo vyuzitie
technologii GPR a Pulse Echo na presné zameranie beténovych konstrukcii a identifikaciu
moznych problémov vo vnutri tychto konstrukcii, doraz bol kladeny hlavne na urcenie hrabok
sekundarnych osteni v celom rozsahu. Dal§im bol fotogrametricky prieskum povrchu
sekundarnych osteni, ktory umoznil detailné zaznamenanie ich stavu s rozliSenim 0,3 mm a
identifikaciu eventudlnych poruch. Nasledoval 3D laserovy sken povrchu tunelovych rar so
zameranim sa na primdrne ostenie, sekundarne ostenie, ako aj zameranie dna a porovnanie
aktualneho stavu konStrukcii s projektovanym stavom. Okrem toho bola realizovana
pasportizacia poSkodenia hydroizola¢nych membran medzi primarnym a sekundarnym ostenim
pomocou inSpekénych kamier. Merania prebiehali v celom rozsahu stavby.

Krucové slova
Meranie betonov, Geodetické merania, 3D BIM modely, Monitorovanie tunela

Abstract

The article discusses the possibility of using modern non-destructive technologies, which were
deployed during a diagnostic survey at one of the tunnel constructions in Slovakia. Due to
unexpected circumstances, precise mapping of the current state of the structures was required,
and therefore an extensive diagnostic survey was conducted using sophisticated technologies.
The survey focused on several key aspects. The main thing was the use of GPR and Pulse Echo
technologies for the precise targeting of concrete structures and the identification of possible
problems inside these structures, the emphasis was mainly on determining the thicknesses of
secondary linings in the entire range. Another was a photogrammetric survey of the surface of
the secondary walls, which enabled a detailed recording of their condition with a resolution of
0.3 mm and the identification of any defects. This was followed by a 3D laser scan of the surface
of the tunnel tubes, focusing on the primary lining, secondary lining, as well as bottom
alignment and comparison of the current state of the structures with the projected state. In
addition, damage to the waterproofing membranes between the primary and secondary cladding
was certified using inspection cameras. Measurements took place in the entire scope of the
building.

Key words
Concrete measurement, Geodetic measurements, 3D BIM models, Tunnel monitoring
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InZinierskogeologické a geotechnické podmienky zistené pri razeni tunela
TD-2 na stavbe Rychlostnej cesty S1 ,,obchvat Wegierskej Gorky*, Pol’sko

Stanislav Szabo !, Daniel Moravansky >

Abstrakt

Nepriaznivé geologické podmienky v oblasti severného portalu si vyziadali realizaciu
geologického prieskumu pocas razenia tunela s cielom urcit’ deformaéné a pevnostné parametre
horninového masivu, ako aj litologické a tektonické rozhrania, ktoré boli oproti prieskumu
odlisné. Vysledky geologického prieskumu potvrdili potrebu doplnit’ a upravit’ vystrojovacie
triedy razenia.

KPicové slova
tunel TD-2, kvazihomogénne bloky, kolaps tunela, hodnotenie kvality horninového masivu,
modul deformaécie.

Abstract

The unfavourable geological conditions in the area of the northern portal required the
implementation of a geological survey during the tunnel excavation to determine the
deformation and strength parameters of the rock mass, as well as the lithological and tectonic
interfaces, which were different compared to the survey. The results of the geological survey
confirmed the necessity to supplement and to modify the excavation classes.

Key words
Tunel TD-2, quasihomogeneous blocks, tunnel collapse, rock mass rating, modulus of
deformation.

Pohlad na priecne trhliny v primarnom osteni na spoji mikropilotovych dazdnikov ¢.1 a ¢.2,
stanicenie 31,84 TM/ 4146,66 m (TD 2.2, severny portdal)
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10 rokov prevadzky Simulatora riadenia tunelov

Peter Dani$ovi¢', Juraj Sramek?, Stefan Sedivy?, Mats Kozel*

Abstrakt

Simulator riadenia tunelov bol uvedeny do skusSobnej prevadzky na jesein 2013, kedy sa
prvykrat vyuzil v ramci akreditovaného vzdeldvacieho programu ,Riadenie prevadzky
tunelov*. Konkrétne to bolo vo vzdelavacom module s ndzvom ,,Riadenie technologie®, ktory
je ur€eny vyhradne pre operatorov tunelov. Prvykrat tak mohli v ramci povinného pravidelného
$kolenia s dvojroénou periodicitou absolvovat’ aj ,,Pracu na simulatore”. Clanok sa zaobera
pripravou a realizaciou Simulatora riadenia tunelov na Zilinskej univerzite v Ziline, jeho 10-
rocnou existenciou, v ramci ktorej sa uskutocnilo niekolko tprav az do dnesnej podoby.
Vyuzitie si naSiel najmd v ramci vzdelavacieho procesu Studentov a operdtorov cestnych
tunelov na Slovensku pod spravou Narodnej dial'ni¢nej spolocnosti, a. s. Bol sucast’ou projektu
»APVV-015-0340 Modely vzniku a §irenia poziarov na zvysenie bezpecnosti cestnych tunelov*
a aj vd’aka jeho existencii sme boli sucastou medzinarodného projektu ,,ECOROADS -
Effective and COordinated ROAD infrastructure Safety operations.*

KPucové slova
simulator, cestny tunel, bezpecnost’, vystavba, prevadzka, technologické vybavenie

Abstract

The Tunnel Traffic & Operation Simulator was put into trial operation in autumn 2013, when
it was used for the first time as part of the accredited educational program "Management of
Tunnel Operation". Specifically, it was in an educational module called "Management of
Technology", which is exclusively for tunnel operators. They could also take part "Work on a
simulator", for the first time, as part of the mandatory regular training of tunnel operators every
two years. The article deals with the preparation and implementation of the Tunnel Traffic &
Operation Simulator at the University of Zilina in Zilina, its 10-year existence, during which
several modifications were made to its present form. It was mainly used in the educational
process of students and tunnel operators of Slovak road tunnels under the administration of the
National Highway Company. Simulator was part of the project "APVV-015-0340 Models of
the origin and spread of fires to increase the safety of road tunnels" and thanks to its existence
we were part of the international project "ECOROADS - Effective and COordinated ROAD
infrastructure Safety operations."

Key words
Simulator, Road tunnel, Safety, Construction, Operation, Technological equipment
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Cvicenia pohotovostnych sluZieb v cestnych tuneloch

Marek Flimel

Abstrakt

Autor sa zaoberd ustanovenim § 3 Nariadenia vlady Slovenskej republiky ¢. 344/2006 Z. z.
o minimalnych bezpecnostnych poziadavkach na tunely v cestnej sieti v nadvdznosti na ¢l. 3
prilohy 3 Nariadenia vlady Slovenskej republiky ¢. 344/2006 Z. z. o minimalnych
bezpecnostnych poziadavkach na tunely v cestnej sieti, kde je deklarovana povinnost’ spravcu
tunela vykonat’ spolo¢né cvicenie za ucasti zakladnych zachrannych zloziek Integrovaného
zachranného systému raz za 4 roky v ¢o najrealnejSich podmienkach. V prvej Casti prispevku
sa zaobera pripravou cviCenia a to stanovenymi ciel'mi cvicenia, ktoré sa maju dosiahnut’
samotnymi cviciacimi pri simulovanej mimoriadnej udalosti akou je poziar alebo dopravna
nehoda. V druhej Casti rozobera autor samotnu realizéciu cvicenia s poukazanim na jednotlivé
stavebno-technické rieSenia a technoldgiu vybavenia tunela, ktoré v nemalej miere vplyvaji na
efektivne vykonanie zasahu.

Krucové slova
Cestny tunel, cvicenie, priprava

Abstract

The author deals with the provisions of § 3 of the Regulation of the Government of the Slovak
Republic no. 344/2006 Coll. on minimum safety requirements for tunnels in the road network
in connection with Art. 3 of Annex 3 of the Regulation of the Government of the Slovak
Republic No. 344/2006 Coll. on the minimum safety requirements for tunnels in the road
network, where the tunnel manager is declared obliged to conduct a joint exercise with the
participation of the basic rescue units of the Integrated Rescue System once every 4 years in
the most realistic conditions. The first part of the post deals with the preparation of the exercise,
namely the set goals of the exercise, which are to be achieved by the exercisers themselves in
the event of a simulated emergency such as a fire or a traffic accident. In the second part, the
author discusses the implementation of the exercise itself, pointing out individual construction
and technical solutions and tunnel equipment technology, which significantly impact the
effective implementation of the intervention.

Key Words
Road tunnel, exercise, preparation
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Urban Highway Lids:
Benefits, Safety Considerations and Methodologies

Petr Pospisil !

Abstract

Urban highways had been built above ground through cities around the world massively and
negatively impacting the affected communities. Urban road tunnels have significantly improved
traffic flow, safety and residents' quality of life. Actually, some of the largest road tunnel
projects worldwide are on urban highways. Instead of building new tunnels to enhance and
replace urban highways, another useful, cost efficient, but challenging concept is to cover
existing highways. Such projects have been realized and are currently planned in many cities,
reconnecting communities and improving accessibility, maximizing land use and creating space
for recreation and urban development, and increasing real estate value along the highway and
attracting investments. Long tunnels and lids bring substantial additional benefits such as
reducing noise pollution, improving air quality, improving traffic safety and improving the
lifetime of road infrastructure. Actual Slovak Road tunnels are mostly shortcuts through
mountains. Nevertheless, covering urban highways may bring significant benefits for residents
and motorists in Slovakia and the Czech Republic, as has been shown in projects worldwide.

Key words
Urban Highways, Tunnels, Noise, Environment, Safety
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Akusticky detekéni systém

Rudolf Prochazka'

Abstrakt

Rychla detekce kritickych incidentll v tunelech je nezbytna pro spusténi nouzovych opatieni a
evakuaci osob, které se staly ucastniky nehody v tunelu. To umoziluje operatoriim v centru
fizeni dopravy okamzité¢ jednat a vede to ke sniZeni po¢tu nebezpecnych situaci a ke zmirnéni
negativnich disledkd smérem k uzivatelim tunelu a infrastruktute. ZkuSenosti ukazuji, Ze i pfi
pouziti specializovanych a pro dopravni infrastrukturu ur¢enych detek¢nich systémt je reakcni
doba téchto systémi pomérné dlouha. Soucasné tyto systémy generuji velké mnozstvi faleSnych
poplachti. Proto se objevuji nové systémy, které se snazi vySe uvedené nedostatky odstranit.
Progresivni bezpecnostni technologie s ndzvem ADS (Akusticky Detekéni Systém) vyuziva
akustickou stopu provozu v tunelu po celé jeho délce a algoritmy umélé inteligence, které
signaly z jednotlivych detektorti zpracovavaji na vyhodnocovacich serverech. Tento systém je
nasazen na zhruba 190 kilometrech tuneltl v Rakousku, Velké Britanii, Ceské Republice a Italii.
V nékterych statech bylo provedeno dlouhodobé testovani a vyhodnocovani jak z hlediska
uspesnosti detekce, tak 1 poctu faleSnych poplachti a rychlosti reakce. Vysledky ukazuji, ze
tento systém pfinasi vysokou piidanou hodnotu a podstatné zvySeni bezpecnosti jak pro
majitele infrastruktury, tak pro provozovatele a tcastniky dopravy.

Klic¢ova slova
rychld detekce dopravnich incidentt, faleSny poplach, Akusticky Detekéni Systém, ADS

Abstract

Rapid detection of critical incidents in tunnels is essential to trigger emergency measures and
evacuate people involved in tunnel accidents. Rapid detection allows traffic control centre
operators to act immediately, reducing the number of dangerous situations and mitigating
negative consequences for tunnel users and infrastructure. Experience shows that even when
using specialized detection systems designed for transport infrastructure, the reaction times of
these systems can be relatively long. Additionally, these systems generate many false alarms.
That's why new systems are emerging that try to eliminate these shortcomings. Progressive
detection technology known as ADS (Acoustic Detection System) uses the acoustic signature
of traffic in the tunnel along its entire length and artificial intelligence algorithms that process
signals from individual detectors using specialised evaluation servers. The ADS system is
currently deployed on approximately 190 kilometres of tunnels in Austria, Great Britain, the
Czech Republic, and Italy. In some countries, long-term testing and evaluation were carried out
regarding successful incident detection, the number of false alarms, and the speed of response.
The results show that the ADS system provides high-added value and substantially increases
safety for infrastructure operators and drivers.

Key words
Rapid detection of critical incidents, false alarms, Acoustic Detection Systems, ADS
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Vyuzivanie videodohl’adu a videodetekcie - systém automatickej detekcie
incidentu v doprave v dialni¢nych tuneloch na Slovensku

Ivan Rement!, Patrik Burdel?, Radoslav Ruman!

Abstrakt

Automaticka detekcia incidentov v doprave (AID) v slovenskych dialni¢nych tuneloch je
systém navrhnuty na automatické rozpoznavanie a hlasenie réznych incidentov, ktoré mozu
ohrozit’ bezpe€nost cestnej premavky. Systém vyuziva kamery a pokrocilé algoritmy na
detekciu anomalii ako su nehody, stojace vozidla, pritomnost’ T'udi, poziare a padajice
predmety. Systémy AID su prepojené s centralnymi operaénymi pracoviskami, kde operatori
mozu okamzite reagovat’ na hlasené incidenty. Stcastou tychto systémov su aj termovizne
kamery, ktoré zabezpec€uju nepretrzitu detekciu aj za zhorSenych poveternostnych a svetelnych
podmienok. AID systémy prispievaji k zvySeniu bezpecnosti a efektivity cestnej dopravy a su
regulované viacerymi legislativnymi a normativnymi dokumentmi, ktoré stanovuju poziadavky
na ich technické parametre a prevadzku.

Klucové slova
automatickd detekcia incidentov v doprave, dopravnd bezpe€nost, tunelové systémy,
videodetekcia, termovizne kamery, inteligentné dopravné systémy

Abstract

Automatic Incident Detection (AID) in Slovak motorway tunnels is a system designed to
automatically detect and report various incidents that may threaten road safety. The system uses
cameras and advanced algorithms to detect anomalies such as accidents, stationary vehicles,
the presence of people, fires and falling objects. AID systems are linked to central operations
offices where operators can respond immediately to reported incidents. These systems also
include thermal imaging cameras that provide continuous detection even in poor weather and
lighting conditions. AID systems contribute to increasing the safety and efficiency of road
transport and are regulated by a number of legislative and normative documents that set out the
requirements for their technical parameters and operation.

Key words
automatic traffic incident detection, traffic safety, tunnel systems, video detection, thermal
imaging cameras, intelligent transport systems
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Umiestnenie kamery s AID na sledovanie zalivov
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Napajanie tunela a zaloZny zdroj — skusenosti, vyhody a nevyhody z
prevadzkovanych tunelov

Jaroslav Strba', Peter Hajduéek?

Abstrakt

Napéjanie tunela patri medzi najdolezitejSie technologické vybavenie, bez ktorého by nebolo
mozné tunel prevadzkovat. V tuneloch nestaci len hlavné napdjanie, ale musi byt’ k dispozicii
aj zalozny zdroj schopny zabezpecit’ prevadzku bezpecnostného vybavenia v pripade vypadku
hlavného zdroja. V prispevku bude snaha uviest' poziadavky na zabezpeCenie napéjania
vyplyvajuce z prislusnych predpisov tykajucich sa cestnych tunelov na Slovensku. Pouzité
a navrhnuté jednotlivé sposoby napdjania cestnych tunelov na Slovensku, skusenosti, vyhody
a nevyhody jednotlivych rieSeni z pohl'adu prevadzkovaterla.

KPucové slova
napajanie tunela, zalozny zdroj, batérie, dieselagregat

Abstract

The tunnel power supply is one of the most important technological equipment; without it, it
would be impossible to operate the tunnel. In tunnels, not only is the main power supply
sufficient, but a backup source capable of ensuring the operation of the safety equipment in the
event of a main power failure must also be available. The contribution will attempt to state the
requirements for providing power supply resulting from the relevant regulations regarding road
tunnels in Slovakia. Used and proposed individual methods of powering road tunnels in
Slovakia, as well as the experience, advantages, and disadvantages of individual solutions from
the operator's perspective.

Key words
tunnel power supply, backup source, batteries, diesel generator
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Narodna dial’niéna spolo¢nost’ ako prevadzkovatel’ zakladnej sluzby

Miroslav Svec !

Abstrakt

Od roku 2018 je v platnosti zdkon 69/2018, Z.z., ktory upravuje postavenie a povinnosti
prevadzkovatel’a zékladnej sluzby, upravuje bezpecnostné opatrenia a systém zabezpecenia
kybernetickej bezpecnosti. NDS, a. s. je prevadzkovatel'om zakladnej sluzby a na zaklade
poziadaviek toho zdkona a s nim suvisiacich pravnych a osobitnych predpisov je povinna
implementovat’ zdsady na zabezpecenie a kontinuitu poskytovania. V stcasnosti je hrozba
kybernetickych utokov vysoka a aj z tohto dovodu je potrebné zmenit pristup pri zabezpeceni
jednotlivych spravovanych systémov, implementovat’ nové zariadenia a postupy tak, aby bolo
mozné predchadzat’ a odolavat’ tymto Gitokom.

KPucové slova
kyberneticka bezpecnost’, zdkladné sluzba, poskytovatel zakladnej sluzby, zhotovitel’ systémov

Abstract

Act 69/2018, Coll., has been in force since 2018. It regulates the status and obligations of the
primary service operator, security measures, and the cyber security system. NDS, a.s. is the
operator of the basic service and, based on the requirements of that law and related legal and
special regulations, is obliged to implement principles to ensure and provide continuity. The
threat of cyber attacks is high currently, and for this reason, it is also necessary to change the
approach to securing individual managed systems and implement new devices and procedures
so that these attacks can be prevented and resisted.

Key words
cyber security, core service, core service provider, system contractor
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Technologické vybavenie tunelov a protipoZiarna bezpecnost’ tunelov

Gabriela Vatiova!

Abstrakt

Hlavné témy ¢lanku st zamerané na terminologiu a aplikaciu v praxi z pohl'adu koordinatora
technologickej Casti v cestnych tuneloch na Slovensku a jeho dlhoro¢nych praktickych
sktisenosti v oblastiach technologického vybavenia tunelov zpohladu protipoziarnej
bezpec¢nosti, udalosti v tuneli, poziarnych tisekoch a poziarnych zén v tuneli. Clanok je
zamerany aj na chranené unikové cesty z pohladu platnej legislativy, zariadenia na trvala
dodavku elektrickej energie, poziadavky na kable akablové trasy v tuneli a odolnost’
inStalovanych zariadeni v tuneli.

Klucové slova
Technologické vybavenie tunelov, Protipoziarna bezpecnost’ v tuneloch, Trvald dodavka
elektrickej energie

Abstract

The main topics of the article are focused on terminology and application in practice from the
point of view of the coordinator of the technological part of road tunnels in Slovakia and his
many years of practical experience in the areas of technological equipment of tunnels from the
point of view of fire safety, incidents in the tunnel, fire sections and fire zones in the tunnel.
The article also focuses on protected escape routes from the perspective of current legislation,
permanent power supply equipment, requirements for cables and cable routes in tunnels and
the resistance of installed equipment in tunnels.

Key words
Technological equipment in tunnels, Fire safety in tunnels, Sustainable electricity supply
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Poziarne vodovody ako nastroj na zabezpecenie bezpecnosti
v dopravnych tunelovych stavbach

Jan Zajac!

Abstrakt

Dopravné tunelové stavby predstavuju z hladiska bezpe¢nosti vyzvu, najméd pokial' ide
0 mozné poziarne situicie. Na Slovensku a v Cechach sa preto uZ viac ako 25 rokov uplatiiuju
a zdokonaluju rdézne metddy na zabezpeCenie takychto stavieb pred nicivymi dopadmi
poziaru. Jednou z klIicovych metdd je systém zabezpecenia poziarnej vody a jej dopravy
na miesto poziaru. Riadenie systému je programom optimalizované pomocou vstupov a ich
vyhodnocovania v redlnom cCase. Navrh tohto systému a kvalita jednotlivych Casti priamo
ovplyviiuje rychlost’ a ucinnost’ reakcie v pripade poziaru. Vycvik a osvetové aktivity
zohréavaju tiez dolezitt tlohu pri zabezpecovani bezpecnosti v tuneloch. Personal zodpovedny
za spravu a udrzbu tunelovych stavieb musi byt dokladne obozndmeny s protipoziarnymi
postupmi a technologiami, aby bol schopny rychlo a spravne reagovat v pripade
nebezpecenstva. V neposlednom rade je potrebna aj osveta Sirokej verejnosti, aby pri moznom
poziari vedeli spravne reagovat’ a nezhorSovali podmienky zasahu zachrannym zlozkam.
Zabezpecenie tunelovych stavieb poziarnou vodou je komplexny a dokladne premysleny
proces, ktory si vyzaduje kombinaciu technoldgii, spravneho pldnovania a odborného
vzdelavania. Vd’aka tymto opatreniam sa zvySuje bezpecnost’ ti€astnikov cestnej premavky a
znizuje riziko poziarov v tychto kritickych infraStruktarach.

KIucové slova
Tunel, poziar, vodovod, vybavenie tunela

Abstract

Traffic tunnel constructions present a safety challenge, particularly concerning potential fire
situations. Therefore, in Slovakia and the Czech Republic, various methods have been applied
and refined over the past 25 years to protect such structures from the devastating effects of
fire. One of the key methods is the water supply system and its delivery to the fire site. The
control system is optimised by an algorithm evaluating real-time inputs. The design of this
system and the quality of its components directly affect the speed and effectiveness of the
response in the event of a fire. Training and awareness activities also play an important role in
ensuring tunnel safety. Personnel responsible for managing and maintaining tunnel structures
must be thoroughly familiar with fire prevention procedures and technologies to respond
quickly and correctly in case of danger. Additionally, public awareness is necessary so that
people know how to react correctly during a potential fire and not worsen the conditions for
rescue operations.

Key words
Tunnel, fire, water supply, equipment of tunnel
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Od Braniska po sucasnost’, zmeny a vyvoj vo vetrani tunelov

Stefan Zelenak!

Abstrakt

Od uvedenia prvého tunela na Slovensku uplynulo 20 rokov. Za tuto dobu bolo postavenych
d’al$ich jedenast’ tunelov. Kazdé stavba ma svoje zvlastnosti a tiez predstavuje urcity vyvojovy
stupent v technologickych prvkoch a vetrani tunelov. Prispevok pojednava o skuto¢nostiach
ktoré maji vplyv na koncepcie vetrania vo vizbe na vetranie jednotlivych tunelov na
Slovensku.

KPucové slova
Tunel, vetranie, poziar

Abstract
20 years have passed since the opening of the first tunnel in Slovakia. Eleven more tunnels have
been built during this time. Each construction has its own peculiarities and represents a certain
level of development in technological elements and tunnel ventilation. The paper discusses
factors that impact ventilation concepts in relation to the ventilation of individual tunnels in
Slovakia.

Key words
Tunnel, ventilation, fire
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Predstaveni Smaragdové knihy FIDIC

Michal Uhrin!

Abstrakt

Predmétem piispevku je predstaveni nového smluvniho vzoru FIDIC uréeného pro vystavbu
podzemnich dé€l a nazvaného Smaragdova kniha FIDIC. V blizké dobé se ocekdva vydani
ceského piekladu této publikace. Smaragdova kniha byla vytvofena v odezvé na dlouhodobou
poptavku odborné vetejnosti zabyvajici vystavbou tuneltl. Na jeji tvorbé se spole¢né podilely
organizace FIDIC a ITA-AITES. Jako vychozi bod zpracovani poslouZila druhé edice Zluté
knihy FIDIC z roku 2017. Smaragdova kniha se zaméfuje na fizeni rizik zékladové pidy.
V obecnosti pfifazuje riziko zakladové plidy objednateli a riziko technologie provadéni
v danych geotechnickych pomérech zhotoviteli. Jako klicovou soucast smluvni dokumentace
zavadi Geotechnical Baseline Report (GBR), pro kterou aktualizuje definici terminu
nepiedvidatelnosti. Pro razbu a provadéni osténi pouziva princip méteni, ve kterém propojuje
zastizené geotechnické pomery, tiidy provadéni, vyméry a rychlost provadéni. K tomu zavadi
nové nastroje jako je smérny plan (ptfezdivany vykaz vymér doby provadéni), harmonogram
dokonceni a vykaz vymér pro razbu a provadéni osténi. Vymeéry obsahuji polozky, které
umoznuji ocenit prodlouzeni i zkraceni provozu stavby na zékladé tiprav doby pro dokonceni.

KPucové slova
Geotechnicka rizika, geotechnical baseline report, Smaragdova kniha

Abstract

The subject of this paper is the introduction of a new FIDIC contract designed for the
underground works and called the Emerald Book. A translation of this publication into the
Czech language is expected to be published soon. The Emerald Book was created in response
to a long-standing demand from the tunnelling community. The FIDIC and ITA-AITES
organisations were jointly involved in its development. The second edition of the FIDIC Yellow
Book from 2017 served as a starting point for the preparation. The Emerald Book focuses on the
management of ground related risks. In general, it assigns the risk of the unforeseen subsurface
conditions to the employer and the risk of the implementation of the proposed construction
methodology to the contractor. It introduces the Geotechnical Baseline Report (GBR) as a key
item of the contract documents and updates the definition of unforeseeability for it. It applies
the principle of measurement to the excavation and lining, linking the actually observed
geotechnical conditions, execution classes, bill of quantities and performance rates. To do this,
it introduces new tools such as the schedule of baselines, the completion schedule and the bill
of quantities for excavation and lining. The bill of quantities contains items that allow for the
estimation of cost impact of both extensions and reductions of time for completion.

Key words
Geotechnical risks, geotechnical baseline report, Emerald book
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Je Slovenské stavebni prostredi verejnych zakazek pripravené na rizeni
rizik podle mezinarodnich standarda?

Ing. Ondi'ej Vanécek!

Abstrakt

Slovenska republika od pocatku 21. stoleti vyuzivéa na vetejné zakdzky mezindrodné uznavané
standardizované smluvni podminky od organizace FIDIC. Smluvni podminky FIDIC nabizi
komplexni feSeni prakticky jakéhokoliv rizika, které miize vzniknout v pribéhu provadéni dila
a nabizi predvidatelné mechanismy, jak tato rizika kontrolovat a feSit. Smluvni podminky
FIDIC je nutné chapat jako sdruzeni mechanismii a pravidel nejlepSich mezinarodnich
zkuSenosti, tzv. ,,best practice*, v ramci projektového ftizeni stavebniho dila. Nezéavisle na
tomto faktu se Slovenské republika bézné odklani od téchto zavedenych pravidel a ptidava
do smluvnich podminek vlastni mysSlenky a ndpady, které naruSuji zavedené principy
mezindrodné¢ uznavaného ,best practice. Jednim z nejjednodusSich, ale ptitom
z nejzavazngjSich prikladi takového naruSeni je prace s harmonogramem na stavbé.
Harmonogram je v rdmci projektového fizeni stavby v souladu se smluvnimi podminkami
FIDIC tim nejdtlezitéjSim dokumentem pro fizeni rizik a feSeni navazujicich narokii a zmén na
stavbé. Autor v rdmci tohoto ¢lanku popisuje zékladni principy metod casového fizeni a
navazuje na nejvetsi chyby v ramcei Slovenska pii pouzivani harmonogramil na stavbé a uvadi
disledky téchto chyb pfi pouzivani smluvnich podminek FIDIC a feseni rizik na stavbach.

Kli¢ova slova
Harmonogram, FIDIC, naroky, zmény, mezinarodni standardy, Casové fizeni staveb

Abstract

The Slovak Republic has been utilizing the internationally recognized standardized contractual
conditions from the FIDIC organization since the beginning of the 21st century. FIDIC contract
conditions offer a comprehensive solution to practically any risk that may arise during the
execution of the Works and provide stable and predictable mechanisms to control and address
these risks. FIDIC contract conditions should be understood as an association of mechanisms
and rules reflecting the best international experiences, known as "best practice," in project
management of construction works. Despite this fact, the Slovak Republic commonly deviates
from these established rules and incorporates its own ideas and concepts into the contract
conditions, disrupting the established principles of internationally recognized best practices.
One of the simplest yet most serious examples of such disruption is the handling of the
programme on a construction site. The programme, in accordance with FIDIC contract
conditions, is the most important document for risk management and addressing any subsequent
claims and variations on the construction site. The author of this article describes the
fundamental principles of time management methods and highlights the major errors in the
Slovak Republic regarding the use of programmes on construction sites. The article also
outlines the consequences of these mistakes when applying FIDIC contract conditions and
managing risks on construction sites.

Key words
Programme, FIDIC, claims, variations, international standards, time management
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Hlbinné geologické uloziska — trvalo udrzatel’'né rieSenia pre nakladanie
s radioaktivnymi odpadmi

Jana Frankovska!

Abstrakt

Najvhodnejsi a trvalo udrzatel'ny sposob ukladania vysokoaktivneho odpadu a vyhoretého
jadrového paliva je v stabilnych hlbokych geologickych forméciach. Izolacia radioaktivnych
odpadov od prostredia je v hlbinnom tlozisku zabezpecend systémom viacerych inZinierskych
a prirodnych bariér (tzv. multibariérovy systém). Vzhl'adom na narocnt ¢asovu, financénu a
technologicka naro¢nost’ spojent s vystavbou uloziska, ako aj vysoké naroky na bezpecnost’ a
kvalitu poznania prirodnych podmienok je pri vyskume potrebné vyuzivat poznatky a
metodické postupy viacerych vedecko-technickych disciplin. V procese vyberu vhodnej
lokality na vystavbu hlbinného uloziska v SR bolo na zaklade geologickych kritérii vybranych
pat lokalit. Tieto lokality st v prispevku hodnotené na zaklade inZinierskogeologickych
vlastnosti stanovenych laboratornymi a terénnymi skuskami. Ocakava sa, Ze pocet Studijnych
lokalit sa v buducnosti znizi na dve, aby reprezentovali sedimentarne a granitoidné geologické
prostredie.

KPucové slova
hlbinné tlozisko, radioaktivne odpady, geologické bariéry, horninové prostredie

Abstract

Deep geological repositories are the best way for high-level radioactive waste and spent nuclear
fuel disposal. This involves safety, security, and the requirements of providing passive safety
for immense periods after its closure. Determining the engineering geological properties of host
rock plays an important role in a wide range of requirements for the repository project in the
first stages of territory selection. Based on the previous investigations and desk studies of site
selection for the deep repository in Slovakia the number of perspective localities was reduced
to six. The paper summarises the results of the engineering geological evaluation of the host
rock under consideration for deep geological disposal in Slovakia. Basic characteristics of
engineering geological properties determined from laboratory tests on samples obtained from
exploratory boreholes are presented. The crystalline and sedimentary rock environments have
been evaluated when choosing suitable host rock in Slovakia. Bulk density, total porosity, water
absorption, strength, and deformation properties have been determined. For sedimentary
claystones and siltstones, which were shown as unstable in contact with water, Atterberg limits,
plasticity index, swelling parameters, and permeability characteristics were also defined.

Key words
deep repository, radioactive waste, geological barrier, host rock environment
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Energetické projekty v oblasti liniovych staveb a ESG

Miroslav Holan, Luka§ Ferkl '

Abstrakt

Tento ¢lanek se zabyva implementaci ESG (environmentédlnich, socialnich a spravnich)
principt v dopravnich stavbach, se zaméfenim na tunelové projekty. Hlavni motivaci pro ESG
analyzy jsou Pafizska dohoda a legislativni rimec Evropské unie, véetn¢ programu Fit For 55.
Kli¢ovym nastrojem pro hodnoceni environmentalnich dopada projektt je metodika Life Cycle
Assessment (LCA), kterd umozniuje analyzovat projekt od navrhu po demolici. Tento pfistup
podporuje optimalizaci materidlové a energetické narocnosti, coz vede ke snizovani emisi a
celkové udrzitelnosti tunelovych staveb. Clanek rovn&z zdirraziiuje vyznam komparativni
analyzy ruznych dopravnich feSeni a role ESG principti pfi rozhodovani o investicich do
udrzitelnych projektt.

Klicova slova
ESG, LCA, udrzitelnost, tunelové stavby

Abstract

This paper deals with the implementation of ESG (environmental, social and governance)
principles in transport construction, with a focus on tunnel projects. The main motivation for
ESG analysis is the Paris Agreement and the European Union's legislative framework, including
the Fit For 55 programme. A key tool for assessing the environmental impacts of projects is the
Life Cycle Assessment (LCA) methodology, which allows a project to be analysed from design
to demolition. This approach promotes optimisation of material and energy consumption,
leading to reduced emissions and overall sustainability of tunnel structures. The paper also
highlights the importance of comparative analysis of different transport solutions and the role
of ESG principles in making investment decisions for sustainable projects.

Key words
ESG, LCA, sustainability, tunnel construction
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Ako ovplyvni stavba D1 Turany - Hubova rezim podzemnych, povrchovych
vod a vodnych zdrojov v masive Kopy a Havrana ?

Daniela Sklenarova', Michal Kubi§!, Miroslav Otruba!, David Heglas'

Abstrakt

V rokoch 2018 - 2019 bol realizovany podrobny inZinierskogeologicky a hydrogeologicky
prieskum v useku dial'nice D1 Turany — Hubova s tunelmi Korbel’ka a Havran. Na zaklade
vysledkov vSetkych informécii zo vSetkych realizovanych inzinierskogeologickych
a hydrogeologickych prieskumov na danej lokalite bola zostavena pre tunely Korbelka
a Havran ,,mapa vplyvov a opatreni®, ktora sluzila ako jeden zo sumarnych podkladov, na
zdklade ktorej nasledne projektant postupoval pri projekcii tunelov v etape DUR
so zohl'adnenim vsetkych rizikovych faktorov. Ciel'om technického riesenia tunelov Korbelka
a Havran (etapa DUR) je zamedzit' ich drendznym G¢inkom a zamedzit' tak ovplyviiovaniu
jednotlivych vodarenskych zdrojov nachadzajucich sa v trase dial'nice D1 Turany - Hubova.
V d’alSom stupni projektovej dokumentacie — dokumentdcia pre stavebné povolenie, je
nevyhnutné pre razbu tunelov vypracovat’ technologicky postup prac pre zabranenie zmeny
rezimu podzemnych a povrchovych vod, s nAvrhom mnozstva a dizky prieskumnych predvrtov
z Gelby, dizky a mnoZstva vrtov pre etapu pre a post-grounting ako aj stanovit' priblizné
mnozstvo injektaze.

Krucové slova
Podzemna voda, hydraulicky model pradenia podzemnych vod, opatrenia na zmiernenie
vplyvu, popis navrhovanych technickych opatreni

Abstract

In 2018 - 2019, a detailed engineering geological and hydrogeological survey was realised in
the section of the D1 motorway Turany - Hubova with the tunnels Korbel’ka and Havran. Based
on the results of all the information from the engineering-geological and hydrogeological
surveys cerried out at the given lacation, it was compiled "map of impacts and measures" for
the Korbel'ka and Havran tunnels, which served as one of the summary documents, on the basis
of which the designer subsequently proceeded with the design of the tunnels at the stage of the
DUR, taking into account all the risk factors. The aim of the technical solution of the Korbel’ka
and Havran tunnels (DUR stage) is to avoid their drainage effects and prevent to the impact on
individual water sources located along the route of the D1 motorway Turany - Hubova. In the
next stage of the project documentation - documentation for the construction permit, it is
necessary to develop a technological procedure for the tunnelling to prevent changes in the
groundwater and surface water regime, with a proposal for the quantity and length of
exploratory pre-drilling from the face, the length and quantity of boreholes for the pre- and
post-grounting stage, as well as to determine the approximate amount of injection.

Key words
Groundwater, hydraulic model of groundwater flow, measures to mitigate the impact,
description of proposed technical measures
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Tunel Bikos - prvy slovensky dial’ni¢ny tunel s vysoko u¢innym LED
osvetlenim: Maximalizacia bezpe¢nosti a udrzatel’nosti pri vystavbe tunelov

Juraj Zatko', Rudolf Svoboda?

Abstrakt

V ramci naro¢ného projektu vystavby tunela je osvetlenie zdsadnym prvkom. Pred uvedenim
tunela do prevadzky je potrebné zohladnit’ a vyriesit mnoZstvo aspektov. Clanok sa dotkne
vyziev, ktorym Celime pocas vyvoja projektu a inStalacie a predstavi inovativne technolégie,
ktoré zabezpe€uju bezpecnost’ a udrzatel'nost’.

Tieto principy budi demonstrované na pripade nedavno otvoreného tunela Bikos, ktory tvori
sucast’ kritickej stavby R4 Presov - severny obchvat (I. etapa) na Slovensku. Bikos je ziarivym
prikladom dopravne bezpecného tunela s najmodernejSim osvetlenim, ktory je udrzatelny,
s vel'mi nizkym vplyvom na Zivotné prostredie, energeticky a finan¢ne efektivny, a s nizkymi
nakladmi na udrzbu. Dopravna bezpecnost’ a udrzatel'nost’ sa dosahuje prostrednictvom tychto
parametrov: Kvalita svetla, ovladdanie osvetlenia, U¢innost a dlhé prevadzkové hodiny
v naro¢nych a korozivnych podmienkach.

KPuacové slova
Osvetlenie tunela, LED, adaptivne osvetlenie, energeticka ucinnost, udrzatel'nost’

Abstract

Within the demanding tunnel construction project, lighting is an essential component. There
are numerous aspects that need to be taken into consideration and solved before the tunnel is
put in operation. The presentation will touch upon the challenges faced during the project
development and installation and introduce innovative technology that secures the safety and
sustainability.

These principles of will be demonstrated on the case of a recently opened tunnel Bikos, which
forms part of the of the critical R4 PreSov-Northern Bypass (Stage I) in Slovakia. Bikos is a
shining example of a traffic-safe tunnel with state-of-the-art lighting that is sustainable, with a
very low environmental impact, energy- and cost-efficient, and has low maintenance costs.
Traffic safety and sustainability is delivered through these parameters: Quality of light, lighting
control, efficiency and long operation hours in demanding and corrosive conditions.

Key words
Tunnel lighting, LED, Adaptive lighting, Energy efficiency, Sustainability
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Sustainability In Underground Construction
Musaimeer Pumping Station & Outfall Tunnel, Doha — Qatar

Pavel Zuzula', Faizal Sherif?, Biliana Pascova®

Abstract

The Musaimeer Pumping Station & Outfall Tunnel (MPSO) project in Qatar, addressing
stormwater runoff and flooding over 170 km? in southern Doha, exemplifies CEEQUAL's
sustainability goals. Notably, the project features the world's longest 10.2 km marine outfall tunnel,
situated 15 meters beneath the Persian Gulf seabed. This joint effort by HBK-PORR JV, Mott
MacDonald, and Ashghal aligns with Qatar National Vision 2030 and the UN Sustainable
Development Goals, showcasing environmental excellence in infrastructure.

Key achievements include reusing 335,912 tons of spoil for coastal reclamation, avoiding
205,867 kg of CO2 emissions through direct spoil transport, and utilising 56,268 m?* of dredged
material for backfilling. The project also realised cost savings and reduced CO2 emissions by
responsibly selecting a TBM manufacturer and employing DFMA principles and BIM technology.
These measures significantly cut down formwork usage and emissions.

The project's success is attributed to the collaborative efforts of stakeholders, who forged a culture
of sustainability and innovation. MPSO sets new benchmarks for environmental management and
serves as a model for future infrastructure projects by demonstrating a holistic approach to
sustainability and yielding tangible environmental and economic benefits.
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Location of Musaimeer Pumping Station project.
Source: MPSO Project Data

! Managing Director, PORR s.r.o, Bratislava & Member of Board, PORR a.s, Prague, pavel.zuzula@porr.sk
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