ZBORNIK PRISPEVKOV / PROCEEDINGS

ZILINA

TUNELY A PODZEMNE STAVBY 2015
TUNNELS AND UNDERGROUND
CONSTRUCTION 2015

Konferencia s medzinarodnou Gcastou
Conference with International Attendance
11.-13. 11. 2015, hotel Holiday Inn, Zilina
www.tps2015.sk

ASSOCIATION
INTERNATIONALE DES TUNNELS
ET DE L'ESPACE SOUTERRAIN
INTERNATIONAL TUNNELLING
A I TE S AND UNDERGROUND SPACE STA

ASSOCIATION




2015\)
7ILINA

2015\)
7ILINA

Vlydavatel / Publisher: Slovenska tunelarska asociacia, Podunajska 24, 821 06 Bratislava
Graficky navrh a typografie / Design and typography: GUARANT International spol. s r.o.

Copyright © Slovenska tunelarska asociacia
Vsetky prava vyhradené. Lubovolny obsah tejto publikacie nesmie byt kopirovany, distribuovany, zmeneny,
alebo lubovolne dalej spracovavany a poskytovany tretim strandm bez pisomného sihlasu drZitela prav,
ktorému musi byt Ziadost doru€end pisomne.

Copyright © Slovenska tunelarska asociacia

All rights reserved. No part of this publication may be reproduced, stored, transmitted, or disseminated, in
any form, or by any means, without prior written permission from the copyright holder, to whom all requests
to reproduce copyright material should be directed, in writing.

ISBN: ISBN 978-80-972154-4-6
EAN: 9788097215446

CLENOVIA PRIPRAVNEHO VYBORU A VEDECKEJ RADY /
ORGANIZING AND SCIENTIFIC COMMITTEE

Ing. Miloslav Frankovsky,

predseda Slovenskej tunelarskej asocidcie / President of the Slovak Tunnelling Association
Ing. Viktoria Chomova,

predsednitka pripravného vyboru konferencie / Chair of the Organizing Committee
Ing. Tibor Bielokostolsky

Ing. David Cyroi

doc. Mgr. Vladimir Greif, Ph.D.

Ing. Pavol Kusy, PhD.

Ing. Jan KuSnir

Ing. Milan Majercik

Ing. Soiia Masarovitova, PhD.

RNDr. Antonin Matejcek

Ing. lvan Michale

Ing. FrantiSek Ockajak

doc. Or. Ing. Jan Pruska

Ing. Peter Stefko. PhD.

Ing. Robert Turansky

prof. Ing. Peter Turéek, PhD.

Ing. Paval Vavrek, PhD.

Ing. Erich Bako

Ing. Beata Voskarova

Ing. Peter Witkovsky

Ing. Robert Zwilling

Ing. Martin Srb

doc. Ing. Matous Hilar MSc., Ph.D., C.Eng., MICE



2015\) T T 2015\)
ZILINA & S ZILINA

ZOZNAM ABSTRAKTOV / LIST OF ABSTRACTS MODERNIZACIA TRATE ROKYCANY - PLZEN, RAZBA TUNELOV EJPOVICE

TECHNOLOGGIOU TBM /
CONVERTIBLE TUNNELING MACHINE FOR THE EXCAVATION OF THE EJPOVICE

SEKCIA 1: NAVRHOVANIE A REALIZACIE PODZEMNYCH STAVIEB / Stefan hvor, Véclaw Andg], Petr Hybskf 22

SESSION 1: DESIGN AND CONSTRUCTION OF UNDERGROUND STRUCTURES SUDOMERICKY TUNEL, REALIZACE ZELEZNIENIHO TUNELU V RAMCI MODERNIZACE 4. KORIDORU /
SUDOMERICE TUNEL, IMPLEMENTATION OF RAILWAY TUNNEL UNDER THE MODERNIZATION

VYSTAVBA TUNELU BANCAREVOD V SRBSKU NA DALNICI NIS - DIMITROVGRAD / OF CORRIDOR 4

CONSTRUCTION OF TUNNEL BANCAREVO, HIGHWAY E80, NIS - DIMITROVGRAD, SERBIA Tomas Just 23

Josef Baia, Miroslav Rypatek, Zbynék Kaisr 12 HISTORICKY VYVOJ VYSTAVBY DOPRAVNYCH TUNELOV NA SLOVENSKU /

OKRUHLIAK - TUNEL RAZENY V NAPUCAVYCH HORNINACH / HISTORICAL DEVELOPMENT CONSTRUCTION OF THE TRANSPORT TUNNELS IN SLOVAKIA

OKRUHLIAK - TUNNEL DRIVEN IN SWELLING ROCKS FrantiSek Klepsatel, Jana Chabrofiova 24

Martin Bakos, Peter Palotko 13 ADECO-RS PRISTUP A PLNOPROFILOVE RAZENIE TUNELA VISNOVE /

PROJEKT HOLM-NYKIRKE / THE ADECO-RS APPROACH AND THE FULL-FACE EXCAVATION FOR VISNOVE TUNNEL

PROJECT HOLM-NYKIRKE P. Lunardi, G. Cassani, M. Gatti, G. Lodigiani, M. Frankovsky, M. Fulvio 25

Stefan Bollo 14 TUNELDVE STAVBY V PRIPRAVE A VYSTAVBE NA SLOVENSKU V SPRAVE NDS ASS. /

TUNEL POLANA - ZKUSENOSTI Z PROBEHU VYSTAVBY / TUNNEL CONSTRUCTIONS IN SLOVAKIA IN PREPARATION AND UNDER CONSTRUCTION

POLANA TUNNEL - EXPERIENCES FROM THE COURSE OF CONSTRUCTION ADMINISTRATED BY NATIONAL MOTORWAY COMPANY LTD.

Jii Bichiai 15 Milan Majertik 26

BEZBARIEROVE ZPRIiSTUPNENI STANICE METRA 1. P. PAVLOVA V PRAZE / TUNEL POVAZSKY CHLMEC OD PROJEKTU K REALIZACI /

BARRIER-FREE ACCESS TO I. P. PAVLOVA METRO STATION IN PRAGUE POVAZSKY CHLMEC TUNNEL FROM DESIGN TO REALISATION

Pavel Burian 16 Libor Mafik 27

VODNI DILO SANCE - VYSTAVBA DRENAZNI SToLy / TECHNOLDGICKA ZARIZENI DALNIENICH TUNELD /

SANCE DAM - CONSTRUCTION OF DRAINAGE GALLERIES TECHNOLOGICAL EQUIPMENT OF MOTORWAY TUNNELS

Igor Fryé 17 Miroslav Novak 28

PROBEH VYSTAVBY TUNELU NORBDFIGRBUR, ISLAND / TUNEL POVAZSKY CHLMEC - DOTERAJSI PRIEBEH VYSTAVBY /

REALIZATION OF THE NORDFJORBUR TUNNEL, ICELAND TUNNEL POVAZSKY CHLMEC - PRESENT CONSTRUCTION PROCESS

Ales Gothard, Ivan Pirs¢ 18 Anton Petko, Vit Pastriiak 29

VPLYV PREMIESTNENIA STRKOVITEHD ZASYPU NA NAVRH A KONSTRUKCIU STITU TBM V TUNELOCH / PROJEKTOVANI ,,EJPOVICKYCH TUNELO" V CASE /

INFLUENCE OF THE RELOCATION BEHAVIOUR OF PEA GRAVEL ON THE DESIGN AND CONSTRUCTION PROJECT OF THE TUNNELS OF EJPOVICE IN TIME

OF SHIELD-TBM DRIVEN TUNNELS Lenka Pikhartova, Michal Gramblicka 30

Michael Rudolf Henzinger, Wulf Schubert 19 DIALNIENY TUNEL FRANKENHAIN, NEMECKD /

OPTIMALIZACE RAZEB TUNELU POVAZSKY CHLMEC NA D3 / HIGHWAY TUNNEL FRANKENHAIN, GERMANY

OPTIMALISATION OF EXCAVATIONS FOR THE POVAZSKY CHLMEC TUNNEL ON D3 Lubo$ Podolec 31

Matous Hilar, Martin Srb, Jifi Zmitko, Vit Pastriiak, Viktor Petras 20 VYUZITI NEURDNOVYCH SITi PRO ZPETNOU ANALYZU PRI NAVRHU TUNELD /

PROGRESIVNE TECHNOLGGIE PRE KABLOVE A POTRUBNE PRESTUPY S KOMBINOVANDU OCHRANOU APPLICATION OF NEURAL NETWORKS FOR BACK ANALYSIS IN TUNNEL DESIGN

PRE TUNELY A PODZEMNE STAVBY / Jan Pruska 32

PROGRESSIVE TECHNOLOGIES FOR CABLE AND PIPE TRANSITS WITH THE MULTIPLE PROTECTIONS PROSTORDVY ZEMNI TLAK NA KRUHOVE SACHTY /

FOR TUNNELS AND UNDERGROUND CONSTRUCTIONS SPATIAL EARTH PRESSURE ACTING ON CIRCULAR SHAFT

Miroslav Holly 21 Michal Sedlagek 33




2015\)
7ILINA

2015\)
7ILINA

DIALNICA D4, TUNEL KARPATY /

MOTORWAY D4, KARPATY TUNNEL

Ing. Jan Snopko, Ing. Marek Bednar, Ing. Zuzana Oravcova, Mgr. Matas Kliz 34
NAVRH KONSTRUKCIE PRIMARNEHD A SEKUNDARNEHO OSTENIA DIALNIENEHO TUNELA PRESOV /
DESIGN OF THE STRUCTURES OF PRIMARY AND SECONDARY LINING OF THE MOTORWAY TUNNEL PRESOV
Roman Saly, Maria Samova, Miloslav Frankovsky, Filip Jifiény 35
NAVRH DRS TUNELA SIBENIK /

DESIGN DOCUMENTATION FOR THE REALIZATION OF THE SIBENIK TUNNEL

Petr Senk 36
PRIPRAVA REALIZACNE) DOKUMENTACIE TUNELA CEBRAT /

PREPARATION OF DETAIL DESIGN OF TUNNEL CEBRAT

Peter Stefko, Lubo$ Rojko, Tomas Just 37
TUNELOVE RIESENIA MODERNIZACIE ZELEZNIENEJ TRATE V USEKU PUCHOV - ZILINA /

TUNNEL SOLUTION IN MODERNIZATION OF RAILWAY TRACK IN THE SECTION PUCHOV - ZILINA

Viktor Tath, Stefan Hriii, Jan Boltvan 38
ZAKLADNE INFORMACIE O DIALNIENOM TUNELI OVEIARSKD /

BASIC INFORMATION ABOUT OVEIARSKD MOTORWAY TUNNEL

Jozef Valko, Ladislav Grega, Igor Jurik, Peter Janega 39
TUNEL ZILINA - PROJEKTOVANIE, VYSTAVBA A GEOTECHNICKY MONITORING /

ZILINA TUNNEL - DESIGN, CONSTRUCTION AND GEOTECHNICAL MONITORING

Martin Valko, Michal Futik, Andrej Korba, Rébert Zwilling, Ota Jandejsek 40
VYUZITIE DEFORMACNEJ METGDY PRI NAVRHU PRIMARNEHO DSTENIA TUNELOV /

APPLICATION OF THE CONVERGENCE - CONFINEMENT METHOD TO DESIGN OF PRIMARY TUNNEL LINING
Pavol Vavrek 41
SPOSOB IZOLACIE TUNELOV V SEVERSKYCH KRAJINACH /

METHOD OF TUNNEL WATER & FROST INSULATION IN NORDIC COUNTRIES

Ivan Vida 42
ZKUSENOSTI S RiZENIM PROJEKTOVYCH PRACI V REZIMU FIDIC YELLOW BOOK /

EXPERIENCE WITH DESIGN MANAGEMENTACCORDING TO FIDIC YELLOW BOOK

Tomas Vladik 43
STRIKANE BETONY - ZAKLAD USPECHU NRTM /

SPRAYED CONCRETE - THE BASIC OF THE SUCCESS OF THE NATM

Michal Zamecnik, Michal Kudela 44
PROJEKTOVANIE POZDLZNEHO VETRANIA TUNELA, JEHD OPTIMALIZACIA Z POHLADU

ENERGETICKEJ NARDENOSTI /

DESIGNING OF LONGITUDINAL VENTILATION OF THE TUNNEL AND ITS OPTIMIZATION

IN TERMS OF ENERGY CONSUMPTION

Stefan Zelenak 45

SEKCIA 2: SANACIA A REKONSTRUKCIA PODZEMNYCH STAVIEB /
SESSION 2: REMEDIATION AND RECONSTRUCTION OF UNDERGROUND
STRUCTURES

TUNEL STRATENA - REKONSTRUKCIA PRVEHO CESTNEHO TUNELA NA SLOVENSKU /

STRATENA TUNNEL - THE RECONSTRUCTION OF THE FIRST ROAD-TUNNEL IN SLOVAKIA

Martin Bakos, Peter Palocko 46
ZAMEDZENIE PRIESAKDV CEZ OSTENIA STARSICH TUNELOVYCH STAVIEB S POUZITIM CHEMICKYCH INJEKTAZI /
AVOIDING SEEPAGES THROUGH OLDER TUNEL LININGS WITH USING CHEMICAL GROUTING TECHNOLOGY
Marian Caban 47
HYDROIZOLACNE SYSTEMY V PODZEMNE) PRACE. BEZPECNOSTNY TUNEL MITHOLZ VO SVAJCIARSKU /
WATERPROOFING SYSTEMS IN UNDERGROUND WORKS. THE SAFETY TUNNEL MITHOLZ IN SWITZERLAND
Enrico Dal Negro, Veit Reinstadler, Beat Liniger, Eleonora Plescia 48
POSOUZENI PRICIN PRONIKU VODY DO SEKUNDARNIHO KOLEKTORU A KVALITY DBEZDIVKY.

NAVRH DPATRENI PRD NAPRAVU /

THE ASSESSMENT OF THE CAUSES OF WATER INGRESS INTO THE SECONDARY CLASS OF THE UTILITY
TUNNEL AND QUALITY OF THEIR LINING. PROPOSAL MEASURES FOR CORRECTION

Vladislav Horak, Hynek Janki, Pavel Schmid, Tomas Vrana 49
MODERNIZACIA ZELEZNIENE) TRATE HOLM-NYKIRKE, CAST UHN-D07 SNEKKESTAD - NORSKO /
MODERNISATION OF THE RAILWAY LINE HOLM-NYKIRKE, PART UHN-07 SNEKKESTAD - NORWAY
Oliver Horvath 50
SANACE SEGMENTOVEHO DSTENI JEDNOKOLEJNYCH TUNELO PRAZSKEHD METRA V.A /
REHABILITATION OF SEGMENTAL LINING OF SINGLE-TRACK PRAGUE METRO V.A TUNNELS

Petr Hybsky, Michal Grossmann 51
ULOHY PRI REKONSTRUKCII TUNELA GLATSCHERAS, BERGUN, SVAJCIARSKD /

CHALLENGES IN THE REMEDIATION OF THE GLATSCHERAS-RAILWAY-TUNNEL, BERGUN, SWITZERLAND
Simon Janele 52
REKONSTRUKCIA HISTORICKE) PODZEMNE) VODNEJ ELEKTRARNE V KREMNICI /

RECONSTRUCTION OF HISTORICAL UNDERGROUND HYDRO POWER PLANT IN KREMNICA

Pavel Melichercik, Marian Oravec 583

SEKCIA 3: GEOTECHNICKY PRIESKUM A MONITORING /
SESSION 3: GEOTECHNICAL SURVEY AND MONITORING

INZENYRSKOGEDLOGICKY PROZKUM PRO TUNELY RADLICE V PRAZE FORMOU PROZKUMNE STOLY /
A PILOT GALLERY AS AN ENGINEERIGN GEOLOGICAL STUDY FOR RADLICE TUNNELS IN PRAGUE
Vaclav Dohnalek, Radovan Chmelaf, David Harant 54




2015\)
7ILINA

2015\)
7ILINA

NIEKTORE PRVKY TUNELOVYCH KONSTRUKCIi V GEORADAROVOM OBRAZE /

SOME ELEMENTS OF TUNNEL STRUCTURES IN GPR IMAGE

Vojtech Gajdos, S. V. Izjumov, Martin Gajdos 55
GEOTECHNICKY MONITORING PORTALOVYCH OBLASTI TUNELOV V PODMIENKACH SLOVENSKA /
GEOTECHNICAL MONITORING OF TUNNEL PORTAL AREAS IN CONDITION OF SLOVAK REPUBLIC
Viadimir Grof 56
GEOTECHNICKY DOHLED PRI BUDOVANI ZELEZNIENIHO SUDOMERICKEHD TUNELU

NA IV. TRANZITNIM KORIDORU V CR /

GEOTECHNICAL SUPERVISION DURING CONSTRUCTION OF SUDOMERICE TUNNEL

ON 4TH RAILWAY TRANSIT CORRIDOR IN CZECH REPUBLIC

Milan Kassler, Marian Steiger, Vladimir Taborsky 57
INZINIERSKDGEDLOGICKA A GEOTECHNICKA CHARAKTERISTIKA HORNINOVEHD MASIVU TUNELA PRESOV /
PRESOV TUNNEL, ENGINEERING GEOLDGICAL AND GEOTECHNICAL CHARACTERISTIC OF THE ROCK MASS
Michal Kubis, Jozef Majeréak, Anna Grencikova 58
TUNEL KORBELKA - SUCASNY STAV POZNANIA GEOLOGICKYCH POMERDV /

TUNNEL KORBELKA - ACTUAL KNOW EDGE OF GEOLOGICAL CONDITIONS

Marian Kuvik, Jalius Bohynik, Martin Borovsky 59
TUNEL OKRUHLIAK - ETAPY A METODIKA INZINIERSKOGEOLOGIKCEHO PRIESKUMU /

TUNNEL OKRUHLIAK - STAGES AND METHODOLOGY ENGINEERING GEOLOGICAL SURVEY

Antonin Matejcek, Jozef Smoleiak, Daniela Sklenarova, Jana Coplakova 60
TUNEL TURECKY VRCH - SANACIA KRASOVYCH JAVDV /

TURECKY VRCH RAILWAY TUNNEL - REDEVELOPMENT OF KARST PHENOMENA

Tomas Molcan, Frantisek Tetak b1
GEOLOGICKY MONITORING TUNELD OVCIARSKD, ZILINA A POVAZSKY CHLMEC /

GEDLOGICAL MONITORING OF THE OVEIARSKDO, ZILINA AND POVAZSKY CHLMEC TUNNELS

Jakub Ondracek, Daniel Horvath, Jan Svab b2
GEDTECHNICKY PROZKUM PRO TRAMVAJOVY TUNEL V BRNE-ZABOVRESKACH /

GEDTECHNICAL SURVEY FOR THE TRAMWAY TUNNEL AT BRNO-ZABOVRESKY

Jifi Pavlik, Marek Polak 63
DILATOMETRICKE SKUSKY V ETAPE PRIESKUMU A REALIZACIE TUNELA /

DILATOMETRIC TESTS IN STAGE OF EXPLORATION AND REALIZATION OF TUNNEL

Ladislav Stolarik, Martin Sinak, Jilius Bohynik b4
ULOHA GEOTECHNICKEHO MONITORINGU A INZENYRSKO-GEOLOGICKE DOKUMENTACE V RAMCI
VYSTAVBY USEKU DALNICE D3 ZILINA (STRAZDV) - ZILINA (BRODND) /

THE ROLE OF GEOTECHNICAL MONITORING ANG GEOLOGICAL DOKUMENTATION WITHIN

THE CONSTRUCTION OF MOTORWAY SECTION D3 ZILINA (STRAZOV) - ZILINA (BRODND)

JiFi Tlamsa, Vaclav Vesely, Anna Vojtéchovska 65

SEKCIA 4: BEZPECNOST PODZEMNYCH STAVIEB, VRATANE POZIARNE)
BEZPECNOSTI /
SESSION 4: OPERATIONAL SAFETY OF TUNNELS INCLUDING FIRE SAFETY

JEDNOROZMERNA ANALYZA APLIKDVANA PRI NAVRHU VETRANIA DIALNICNEHO TUNELA /
MONODIMENSIONAL TECHNIQUE APPLIED TO THE VENTILATION DESIGN FOR HIGHWAY TUNNEL

R. Borchiellini, V. Verda, E. Ferro, P. d'Angella, M. Fronterré, M. Frankovsky, M. Fulvio b6
RADIOVE SPOJENI SLOZEK 1ZS V TUNELECH A ROZSAHLYCH DBJEKTECH /

RADIO CONNECTION OF INTEGRATED RESCUE SYSTEM (IRS) IN TUNNELS AND LARGE OBJECTS

Libor Danék, Petr Bebcak 68
ZVYSOVANIE BEZPECNOSTI RIADENIA PREVADZKY TUNELOV /

INCREASING THE SAFETY OF TUNNEL OPERATION

Peter Dani$ovit, Stefan Sedivy, Martin Razga, Frantisek Schlossser 69
BEZPECNOST TUNELOV S OHLADOM NA POZIARNU BEZPECNOST /

FIRE SAFETY AND FUNCTION MAINTENANCE ACCORDING TO EU STANDARDS IN TUNNEL CONSTRUCTION
Jozef Daiio, FrantiSek Gilian 70
POZIARNA OCHRANA KONSTRUKCII TUNELOV DOSKAMI A OMIETKAMI PROMAT /

FIRE PROTECTION OF TUNNEL STRUCTURES WITH PROMAT BOARDS AND SPRAYS

Viliam Fusek 71
FIBRES FOR USE IN CONCRETE FOR FIRE RESISTANCE /

POUZITIE VLAKIEN DO BETONU NA POZIARNU 0DOLNOST

Mark Mitchell 72
INDVATIVNI BEZPEENA UZAVERA PROVOZU DALNIENICH A MESTSKYCH TUNELD /

INNOVATIVE SAFE TRAFFIC BARRIER OF HIGHWAY AND CITY TUNNELS

Ondiej Nyvit, Jifi Cigler, Toma$ Reficha, Ing. Petr Kagpar, Ing. Josef Komarek 73
ZIVOTNI CYKLUS TECHNOLOGII V TUNELECH POZEMNICH KOMUNIKACI /

LIFE CYCLE OF TECHNOLOGICAL SYSTEM IN ROAD TUNNELS

Pavel Pribyl, Juraj Spalek, Ondfej Pribyl 74
NAVRH A IMPLEMENTACE SYSTEMU REGULACE VETRANI TUNELU BLANKA V PRAZE /

DESIGN AND IMPLEMENTATION OF THE VENTILATION CONTROL SYSTEM OF THE BLANKA TUNNEL

IN PRAGUE

Jan Sulc, Lukas Ferkl, Jifi Cigler 75




2015\)
7ILINA

SEKCIA 5: ZMLUVNE VZTAHY A MANAZMENT RIZIK /
SESSION 5: CONTRACTUAL RELATIONS AND THE RISK MANAGEMENT

PRINDS SUPERVIZE NA TUNELOVYCH STAVBACH A SOFTWARE K JEJICH PROVADENI A VYHDDNOCOVANI /
BENEFIT OF SUPERVISION ON TUNNELLING CONSTRUCTION SITES AND SOFTWARE USED

FOR IMPLEMENTATION AND EVALUATION OF TUNNELLING WORKS

Aristotelis Caravanas 76
GEDTECHNICKE RIZIKD: JAK TO VIDI souDci? /

GEOTECHNICAL RISK: WHAT JUDGES THINK ABOUT IT?

David Hruska, Lukas Klee 77

STANDARDY V TUNELOCH PRE PRIPAD NUDZE A ZACHRANY - POUCENIE ZISKANE V PRIEBEHU

20 ROKOV TUNELARSKEJ PRAXE VO SVAJCIARSKU /

TUNNEL EMERGENCY AND RESCUE STANDARDS - LESSON'S LEARNED FROM 20 YEARS SWISS
TUNNEL EXPERIENCE

Michael Lierau 78

2015\)
7ILINA

N/

PRISPEVOK

Ak chcete zobrazit PRISPEVOK vo forméte POF, kliknite kamkolvek na stranku,
na ktorej sa nachadza prislusny abstrakt.

PAPER

To see a PAPER in a POF format, click anywhere on the page
on which the respective abstract is located.

/N



2015\)
7ILINA

2015\)
7ILINA

SEKCIA 1: NAVRHOVANIE A REALIZACIE PODZEMNYCH STAVIEB /
SESSION 1: DESIGN AND CONSTRUCTION OF UNDERGROUND STRUCTURES

VYSTAVBA TUNELU BANCAREVD V SRBSKU NA DALNICI NIS - DIMITROVGRAD /

CONSTRUCTION OF TUNNEL BANCAREVO, HIGHWAY E80, NIS - DIMITROVGRAD, SERBIA

Josef Bata?, Miroslav Rypatek?, Zbynék Kaisr®

!Ing. Josef Baca, Subterra a.s., KoZeluZskd 2246,/5, 180 00 Praha 8 - Liberi, Ceska republika,

tel: +420 602 227 391, email: jbaca@subterra.cz; ?Ing. Miroslav Rypacek, Subterra a.s., KoZeluZska
2246/5, 180 00 Praha 8 - Liberi, Ceskd republika, tel- +420 724 871 425, email: mrypacek@subterra.cz;
3Ing. Zbynék Kaisr, Subterra a.s., KoZeluZska 2246,/5, 180 00 Praha 8, Ceskd republika,

tel: +420 724 252 303, email: zkaisr@subterra.cz

Abstrakt

V soutasné dobé probihd v Srbsku realizace mnoha staveb dopravni infrastruktury. Jednim z téchto
projektd je i napojeni dalnicni sité Srbsko-Bulharsko v jihovychodni ¢asti zemé - dalnice E 80 Ni$ (Prosek)
- Dimitrovgrad (hranice s Bulharskem). Tunel Bancarevo, Lot 3, je soutasti vystavby zapadni sekce Prosek
- Cervend Reka, 20km vychodné od tfetiho nejvétsiho srbského mésta Nis, kde v 500m n. m. délnice
piekonava hieben pohofi Suva Planina.

Tunel Bancarevo se sestava ze dvou hloubenych portali a dvou dvoupruhovych tubusi, kazdy o délce
cca 700m, z toho cca 600 m raZenych. Razeny profil je 95 m2. Sitka vozovky v tunelu je uvaZovéna 8,5m
s proménnym podélnym sklonem 0,3-3,8 % a vySkou prijezdného profilu 4,75m.

Vlystavba Tunelu Bancarevo zapotala v breznu 2012, predpoklad jejiho dokonceni je v prosinci 2015.
Smlouva o dilo je typu cerveny FIDIC. Razba tunelu Bancarevo (fijen 2012 - cervenec 2014) probéhla dle
zasad ,Nové Rakouské Tunelovaci Metody”. Zadavaci dokumentace uvaZovala pro jednotlivé geotechnické
tfidy jak s mechanickym rozpojovanim horniny, tak i s pouZitim trhacich praci. Ty vSak vzhledem ke skute€nym
geotechnickym podminkam nebyly vyuZity.

Abstract

There are many construction projects of transport infrastructure under implementation in Serbia. One of these
projects is a connection of Serbian and Bulgarian motorway networks in the southeastern part of the country.
It is a motorway E 80 (Koridor X]) from Nis (Prosek] to Dimitrovgrad (border with Bulgaria). Tunnel Bancarevo,
Lot 3, is a middle part of the western section (Prosek-Crvena Reka), 20 kilometers to the east from the third
largest Serbian city of Nis, where in attitude of 500 m the motorway overtakes the Suva Planina mountain.
The Bancarevo Tunnel consists of two large portal pits and two double carriage way tubes, each 700 m
long, of which 600 m excavated, tunnel tube cross section 95 m? 8.5m wide road is planned in longitudinal
gradient of 0.3 to 3.8 %. The clearance envelop is 4.75m high.

Construction of Tunnel Bancarevo commenced in March 2012, the expected completion date is December
2015The tunnel Bancarevo (10/2012 - 7/2014) was excavated according to the principles of the “New
Austrian Tunnelling Method”. Tender documentation expected wide scope of geotechnical classes excavated
mechanically or with help of blasting works. In fact the ground was softer than expected and blasting
wasn’t used at all.

Ak cheete zobrazit PRISPEVOK vo forméte PDF, kliknete kamkolvek na stranke. /
To see the FULL PAPER in a PDF format, click anywhere on the page.

OKRUHLIAK - TUNEL RAZENY V NAPUCAVYCH HORNINACH /

OKRUHLIAK - TUNNEL DRIVEN IN SWELLING ROCKS

Martin Bako$!, Peter Palotko!

!Ing. Martin Bakos, PhD., Amberg Engineering Slovakia, Somolického 1/B, 811 06 Bratislava,

tel: 02/59308261 e-mail: mbakos@amberg.sk; Ing. Martin Palocka, PhD., Amberg Engineering Slovakia,
Somolického 1/B, 811 06 Bratislava, tel: 02/55308267 e-mail: ppalocko@amberg.sk

Abstrakt

V tseku rychlostnej cesty R4 Presov - Severny obchvat sd navrhnuté dva tunely. Tunel Biko$ dizky 1,15 km
a tunel Okruhliak dizky 1,83 km. Potas dopliiujiceho inZiniersko - gelogického prieskumu vykonavaného
v slbehu s projekénymi pracami na dokumentdcii pre stavebné povolenie v roku 2013 bola v dseku
tunela Okruhliak laboratérnymi skdskami zistend napidcavost hornin, ktora sa na osteni prejavuje ako tlak
z napulcania. Technické rieSenie predpokladané v dokumentacii pre Gzemné rozhodnutie nebolo mozné
preniest do dalSieho stupiia. Predkladany prispevok popisuje technické rieSenie tunela Okruhliak v stupni
OSP s ohladom na najnovsie vysledky inZiniersko-geologického prieskumu.

Abstract

There are two tunnels designed on expressway R4 Lot PreSov - North Bypass. Tunnel Biko$ will be 1.15km
long and tunnel Okruhliak will be 1,83 km long. Swelling rock were found in alignment of tunnel Okruhliak
during supplementary Engineering - Geological investigation performed in 2013 during design for building
permission. This swelling increases loads on tunnel lining. Technical solution designed in documentation
for land use could not be applied in the next design stage. Presented contribution describes structural
design of tunnel Okruhliak in stage of building permission in accordance with last knowledge of geological
investigation.
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PROJEKT HOLM-NYKIRKE /

PROJECT HOLM-NYKIRKE

Stefan Bollo!

!Ing. Stefan Bollo, Renesco a.s. Panenska 13, 811 03 Bratislava; Kanceldria Prievidzi, Letiskova 2B,
871 01 FPrievidza, tel.: +421 46 542 22 96, e-mail: Stefan.Bollo@renesco.sk

Abstrakt

Spolocnost Renesco a. s. pracovala na projekte Snekkestad od februdra do novembra 2014. Hlavnou
pracovnou naplfiou sd hydroizolaéné prace a ochrana pred mrazom. Pracovné tinnosti v hlavnom tuneli
zatinaju ruénym predvitanim dier priemeru 50 mm, ndsledne je pomocou HOPE diskov prichytend na tyce
membréna. Tato skladba tvori ochranu proti podzemnej vode. Po tomto kroku sa na prediZené zavitové
tyce instalujd prefabrikované betdnové panely. Panely sa instalujd podla projektovej dokumentacie tak,
aby bola vytvorend vdzba. Takéto pracovisko sa odovzda dalSiemu subdodavatelovi, ktory je zodpovedny
za striekany betdn.

Abstract

The company Renesco a.s. worked on Snekkestad project from February to November 2014. Main activities
are waterproofing work and frost protection. Work activity in the main tunnel begin manually drilled hole
diameter of 50 mm, subsequently using HOPE disc mounted on a rod membrane. This compound creates
protection against groundwater. After this step the elongated threaded rods installed by pre-cast concrete
panels. The panels are installed according to the project documentation so as to form a bond. Such
a workplace shall be given to another sub-contractor, who is responsible for shotcrete.
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TUNEL POLANA - ZKUSENOSTI Z PROBEHU VYSTAVBY /

POLANA TUNNEL - EXPERIENCES FROM THE COURSE OF CONSTRUCTION
Jifi Bfichiac*

1ZdruZeni Tunel Polana

Abstrakt

Tunel Polana je budovan v ramci vystavby dalnice D3 Svréinovec - Skalité. Stavba je realizovana na polovicni
profil, coZ znamena, Ze v pravém jizdnim pdsu dalnice se vybuduije tunel kategorie 2T - 8,0 dle STN 73 7507
s dotasnym obousmérnym provozem. Navrhova rychlost provozu v tunelu je 80 km/hod. V levém jizdnim
pasu dalnice se v profilu budouci levé tunelové trouby vybuduje dnikova Stola (v minulosti jiZ bylo cca 300 m
Stoly vyraZeno jako prizkumnd Stola). Ta se v budoucnu prebuduje na levou tunelovou troubu. Soutasti
tunelu jsou tfi propojky mezi pravou tunelovou troubou a Gnikovou Stolou, které slouZi jako dnikoveé cesty.
Tento prispévek se zaméruje zejména na popis razby pravé tunelové trouby. PFibliZi, v jakych geologickych
podminkach a jakou metodou je tunel razen a rovnéz pfiblizi zkuSenosti s razbou tunelu v nehomogennich
vrstvach karpatského flySe ziskané z dosavadni vystavby.
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BEZBARIEROVE ZPRISTUPNENI STANICE METRA I. P. PAVLOVA V PRAZE /
BARRIER-FREE ACCESS TO I. P. PAVLOVA METRO STATION IN PRAGUE

Pavel Burian*

!Ing. Pavel Burian, METROPROJEKT Praha a. s., I. p. Pavlova 1786/2, 120 00 Praha 2,
tel.: +420 296 154 236, e-mail: burian@metroprojekt.cz

Abstrakt

Bezbariérové zpfistupnéni stanice metra |. P Pavlova predstavuje unikatni feSeni, které nebylo v tomto
rozsahu zatim v Praze realizované. Jsou navrzeny a zrealizovany rozsahlé stavebni zasahy vietné
Jtuneldrskych” do verejnych prostor provozované stanice metra, které byly provadény za provozu
s minimdlnim omezenim pro cestujici. V uli¢ni drovni probihala stavba pres tinZzovni dim, ve kterém byla
tast vybourana. Bezbariérové zpfistupnéni stanice metra I. P. Pavlova je z uli¢ni drovné - z ulice Legerova
pomoci kaskady osobnich vytahd. Z drovné chodniku z cinZovniho domu v majetku mésta vede osobni vytah
s Gnikovym schodi$tém podél stavajici stanice metra do nové piestupni chadby (UPCH) navrzené v drovni
nad nastupiStém. Z této chodby pokratuje druhy osobni vytah na ndstupisté stanice metra trasy C (IPP].
Stavenisté pro vytahovou Sachtu se nachdzi v polozapuSténém suterénu a v prizemi vyklizenych mistnosti
domu ¢ p. 357 s pfimym vystupem na vychodni chodnik v Legeroveé ulici. StaveniSté bylo omezeno vnitfnim
obvodovym zdivem budovy. VEtSi ¢ast stavby byla provadéna hornickym zplsobem a to hloubeni jamy
pro vytahovou Sachtu a razba pfistupové chodby. Razba probihala ve vrstvach libefiskych, jejichz mocnost
v nadloZi razenych ¢3sti je dostatecnd pro vytvoreni horninové klenby. Z podzemi byl proveden také priraz
do stény stanice metra a ¢ast praci ve stanici I. P. Pavlova v trovni nad ndstupistém.

Abstract

The design for a barrier-free access to |I. P. Paviova metro station is a unique solution, which has not
been realised in Prague yet. Extensive construction interventions into public circulation spaces of the
operating station were designed and have been carried out, inclusive of “tunnelling” operations, without
any interruption to the train operations and with a minimum restriction for passengers. At the street level,
the construction work proceeded via a tenement building, a part of which was broken out. The barrier-free
access to |. P Pavlova metro station is provided from the street level - from Legerova Street - by means
of a cascade of passenger lifts. A passenger lift and an escape staircase lead from the sidewalk level,
from a new tenement building owned by the municipality, on the outer side of the existing metro station
to a new interchange corridor, which is designed at the above-platform level. Another passenger lift leads
from this corridor to the platform of the metro Line C station. The construction site for the lift shaft is
located in a semi-basement and in vacated ground-floor rooms of building No. 357, allowing direct exit to
the eastern sidewalk in Legerova Street. The construction site was restricted by the external walls of the
building. A major part of the construction work, concretely the sinking of the lift shaft and the excavation
of the assess corridor, was carried out using mining methods. The excavation passed through the Liben
formation. The thickness of its layers above the mined parts is sufficient for the development of a natural
rock arch. The metro station wall was broken through from the interchange corridor. Part of the operations
in I. P. Pavlova station above the platform level were also carried out in restricted underground conditions.
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VODNI DILD SANCE - VYSTAVBA DRENAZNI STOLY /

SANCE DAM - CONSTRUCTION OF DRAINAGE GALLERIES

Igor Fryé!

!Ing. Igor Fryé Porr a.s., Smahova 365/111, 627 00 Brno - Slatina, tel.: +420 739 521 555,
e-mail: igor.fryc@porr.cz

Abstrakt

Vlystavba odvodiiovaci Stoly a Sachty slouZici k fizenému podchyceni podzemnich vod pronikajicich
do prostoru jilového tésniciho jadra zemni hraze. Pfi vystavbé byly ve velké mife pouzity kompozitové prvky
(svorniky, sité) na misto klasické ddlni vyztuze. Odvodiovaci systém byl vytvoien soustavou drendznich vrtd
provedenych z drendzni Stoly a Sachty. Soutdsti stavby bylo provedeni injekéni clony pod tésnicim jadrem
v podloZi hraze vzestupnou a sestupnou jilocementovou injektdazi.

Abstract

Construction of drainage tunnels and shafts used for controlled capturing of the groundwater. This water
permeated into the core area of the clay sealing of the earth dam. During the construction have been widely
used composite elements (bolts, net). The drainage system was formed into a system of drainage boreholes
made from drainage tunnels and shafts. Moreover a grout curtain (clay and cement grouting) was formed
under the seal at the subsoil of the dam.
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PRUBEH VYSTAVBY TUNELU NORBFJGRDUR, ISLAND /

REALIZATION OF THE NORDFJORBUR TUNNEL, ICELAND

Ale$ Gothard?, Ivan Pirs¢*

!Ing. Ale$ Gothard - Metrostav a.s.,Vinnubddir Dalbraut,735 Eskifigréur, Island, +3548401313,
ales.gothard@metrostav.cz; ?Ing. Ivan Pirsc - Metrostav a.s., Vinnubddir Dalbraut, 735 Eskifjgréur, Island,
+3548401311, ivan.pirsc@metrostav.cz

Abstrakt

Clanek popisuje zakladni informace o tunelu Nordfjérdur realizovanym na vychodnim pobieZi Islandu
spolecnosti Metrostav a. s. Shrnuje parametry projektu a technické poZadavky na jeho vyztuZeni, které tvofi
stfikany beton a svornikovd vyztuz.

Abstract

The article describes basic information about tunnel Norofjdérour, located on the east cost of Iceland.
Tunnel is under construction by the company Metrostav a.s. It summarizes project parameters and technical
requirements for its reinforcement which is mainly done by shotcrete and rockbolts.
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INFLUENCE OF THE RELOCATION BEHAVIOUR OF PEA GRAVEL ON THE DESIGN AND CONSTRUCTION
OF SHIELD-TBM DRIVEN TUNNELS

Michael Rudolf Henzinger!, Wulf Schubert?

!Dipl.-Ing. Michael Rudolf Henzinger, Graz University of Technology, Institute for Rock Mechanics and
Tunnelling, Rechbauerstrale 12, 8010 Graz, tel.: +43(0)316 873 42285, e-mail: henzinger@tugraz.at;
20.Univ.-Prof. Dipl.-Ing. Or.mont. Wulf Schubert, Graz University of Technology, Institute for Rock Mechanics
and Tunnelling, Rechbauerstrale 12, 8010 Graz, tel.: +43(0)316 873 8614, e-mail: schubert@tugraz.at

Abstract

The quality of the backfill applied at a shield driven tunnels is of significant importance for the stability of
the lining. The used material also affects the interaction between support and ground behaviour.

In this research an analytical approach, laboratory tests and numerical simulations investigate the state of
the actual bedding situation. The numerical simulation using continuum methods have shown shortcomings.
These shortcomings regarding the instability of large strain simulations restrict the possibility to reproduce
the relocation of the backfilling material. The performed scaled model tests have shown that the regripping
process of a double shielded tunnel boring machine affects the soil failure within the gap. The tests have
shown that the current design of the TBM or the segmental lining is in need of improvement when pea
gravel is used. Within this research the influence of the uneven distributed pea gravel within the annular
gap is discussed. Possible alterations on the design and construction of underground structures are given.
Those are categorized into lining design, TBM improvements and numerical pre design.
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OPTIMALIZACE RAZEB TUNELU POVAZSKY CHLMEC NA D3 /

OPTIMALISATION OF EXCAVATIONS FOR THE POVAZSKY CHLMEC TUNNEL ON D3

Matous Hilar!, Martin Srb?, Jifi Zmitko?, Vit Pastriiak®, Viktor Petras®

Idoc. Ing. Matous Hilar, Ph.0., 3G Consulting Engineers s.r.o. a FSv CVUT, e-mail: hilar@3-g.cz;

2Ing. Martin Srb, 3G Consulting Engineers s.r.o., e-mail: srb@3-g.cz; *Mgr. Jifi Zmitko, 36 Consulting
Engineers s.r.o., e-mail: zmitko@3-g.cz; “Ing. Vit Pastriiak, Hochtief (Z a.s., e-mail: vit.pastrnak@hochtiefcz;
®Ing. Viktor Petras, Hochtief [Z a.s., e-mail: viktor.petras@hachtief sk

Abstrakt

Nasledujici pfispévek je zaméreny na pfipravu soutéZni nabidky a na vystavbu tunelu PovaZsky Chimec,
ktery se nachazi na dseku Zilina (StréZov) - Zilina (Brodno) na délnici D3. Tunel ma dvé dvoupruhové
tunelové trouby délky cca 2 x 2,2 km, vétsSina tunelu je razena pomoci NRTM s horizontélnim ¢lenénim.
Tunel byl soutéZen a zadan pomoci Zluté knihy FIDIC, tudiZ detailni technickd feSeni jsou v kompetenci
zhotovitele. Proto zhotovitelska firma Hochtief CZ vyuZila firmy 3G Consulting Engineers a IKP pro pfipravu
soutézni nabidky a asistenci béhem vlastni vystavby tunelu. Pfispévek je zaméren na interpretaci vysledkd
inzenyrsko-geologického priizkumu a na optimalizaci technologickych tfid vyrubu pred podénim soutézni
nabidky. Nasledné je popséna optimalizace NRTM razeb béhem vystavby tunelu, ktery je v dobé pfipravy
pfispévku razen ze Sesti celeb.

Abstract

This paper is focused on the bid preparation and the construction of the Povazsky Chimec tunnel situated
on the section Zilina (StréZov) - Zilina (Brodno) of the highway D3. The tunnel has two double-lane tubes
of length 2 x 2.2 km, the tunnel majority is excavated using NATM with the tunnel face sequencing of top
heading and bench. The tunnel was tendered using yellow FIDIC book, therefore contractor is responsible
for detail technical solutions. Thus contractor Hochtief CZ utilised companies 36 Consulting Engineers
and IKP for assistance with the bid preparation and during tunnel construction. The paper is focused on
interpretation of site investigation and optimisation of excavation and support classes prior bid submission.
Consequently optimisation of NATM excavations during tunnel construction is described. The tunnel is
excavated from six faces in time of the paper preparation.

Ak cheete zobrazit PRISPEVOK vo forméte PDF, kliknete kamkolvek na stranke. /
To see the FULL PAPER in a PDF format, click anywhere on the page.

zu15\)
7ILINA

PROGRESIVNE TECHNOLOGGIE PRE KABLOVE A POTRUBNE PRESTUPY S KOMBINOVANDU OCHRANOU
PRE TUNELY A PODZEMNE STAVBY /

PROGRESSIVE TECHNOLOGIES FOR CABLE AND PIPE TRANSITS WITH THE MULTIPLE PROTECTIONS
FOR TUNNELS AND UNDERGROUND CONSTRUCTIONS

Miroslav Holly!

IIng. Miraslav Holly, ROXTEC LZ, s.r.o., Kotlaska 5A, 180 00 Praha 8; tel.: 0914 122 214,
mholly@roxtec.sk

Abstrakt

Pri tuneloch a podzemnych stavbach je nevyhnutné zabezpetit ochranu pred tlakovou vodou a poZiarom.
Citlivym miestom tu byvajd hlavne kéblové a potrubné prestupy, kde sa narusi celistvost a kompaktnost
stavebnej konstrukcie. Na trhu je k dispozicii viacero tesniacich systémov, ktoré dokazu zabezpetit jednotlivd
ochranu bud' voti poziaru alebo voti vihkosti. V pripade poZiadaviek na kombinovand ochranu je to uz
zloZitejSie. Vo svojom prispevku by som chcel preto predstavit progresivnu technoldgiu, ktora poskytuje
certifikovand kombinovanu ochranu voti tlakovej vode (4 bar), poZiaru, vibraciam, hlodavcom aj UV Ziareniu.
Tato technoldgia dokonca umozZiuje jednoduchd vymenu a dokladanie kablov a trubiek v budicnosti, €im
zniZuje prevadzkové naklady konkrétneho zariadenia. Zameriavam sa na konkrétne aplikdcie vhodné
prave pre tunelové a podzemné stavby. Vysok( spolahlivost tychto systémov prezentujem na dlhorocnej
skisenosti s odvolanim sa na vyznamné referencné stavby minimalne eurdpskeho formatu. Tato Svédska
technoldgia mé za sebou 25 rokov skidsenosti v narognych aplikaciach po celom svete a urtite ju privitajd
investori, projektanti a zhotovitelia tunelov a podzemnych stavieb aj na Slovensku.

Abstract

In tunnels and underground constructions it is absolutely inevitable to provide the protection against the
water and fire. The cable and pipe transits used to be the most sensitive place, due to the interference
of building construction integrity and compactness. They are many sealing system on the market, which
provide the single protection either towards fire or towards humidity. In the case of requirement for multiple
protection, the situation is much more complicate. Therefore | would like to introduce the progressive
technology, which presents certified multiple protection towards pressurized water (4 bars), fire, vibration,
rodent and UV radiation. This technology even allows simple exchange and insertion of the cables and
pipes in the future and thereby decrease operating cost. In my presentation | will focus to the concrete
applications convenient mainly for tunnels and underground constructions. High reliability of these the
system will be presented by long time know-how with the reference to the important construction of the
continental importance. This Swedish technology has above 25 years of experience in the demanding
application all over the world. We believe, that this progressive sealing system will be well accepted also
by Slovak investors, designers, constructors and operators.
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MODERNIZACIA TRATE ROKYCANY - PLZEN, RAZBA TUNELOV EJPOVICE TECHNOLGGIOU TBM /
CONVERTIBLE TUNNELING MACHINE FOR THE EXCAVATION OF THE EJPOVICE

Stefan Ivor!, Vaclav And&l?, Petr Hybsky?

!Ing. Stefan Ivar, Metrostav a.s., KoZeluZska KoZeluZska 2540/4 180 00 Praha 8 tel.: 6066994483,
e-mail: stefan.ivor@metrostav.cz; ?Vaclav Andél, Metrostav a.s., KoZeluZska KoZeluZska 2540/4

180 00 Praha 8 tel.: 607641703, e-mail: vaclav.andel@metrostav.cz; ’Ing. Petr Hybsky, Metrostav a.s.,
KoZeluZska KoZeluzZska 2540/4 180 00 Praha 8 tel.: 606659448, e-mail: petr.hybsky@metrostav.cz

Abstrakt

Vlystavba tunelov, predovSetkym dlhych vzdialenosti, sa v poslednej dobe stale viac zatina odklanat
od metdd konventnych k metddam mechanizovaného tunelovanie. Ruka v ruke s tymto trendom prichadza
aj postupny vyvoj a zdokonalovanie tunelovacich strojov, ktoré sa musia stavat univerzélnejSie s ovela
vatsim rozsahom pouZitia. Najvacsim vyzvam celia vyrobcovia strojov v pripadoch, kedy je trasu tunela
nutné viest v prostrediach s velmi rozliénymi geotechnickymi parametrami. Prave taky je pripad v si€asnosti
razeného Ejpovického tunela. Pre jeho vystavbu bol preto navrhnuty tzv. konvertibilny (tieZ prestavitelny)
stroj.

Abstract

Construction of tunnels, especially long distance, in recent times increasingly being diverted from
conventional methods to methods of mechanized tunneling. Hand in hand with this trend comes the gradual
development and improvement of the tunneling machines, which must become more versatile with a much
greater range of applications. The biggest challenges Facing the machine manufacturer in cases where it is
necessary to keep the tunnel route in environments with very different geotechnical parameters. This is the
case currently being mined Ejpovického tunnel. For its construction was therefore proposed so. Convertible
(also adjustable) machine.
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SUDOMERICKY TUNEL, REALIZACE ZELEZNIENIHO TUNELU V RAMCI MODERNIZACE 4. KORIDORU /
SUDOMERICE TUNEL, IMPLEMENTATION OF RAILWAY TUNNEL UNDER THE MODERNIZATION

OF CORRIDOR 4

Tomas Just!

!Ing. Toméds Just, OHL ZS, a.s., Buresova 938/17, 602 00 Brna, tel.: +420541571111,

e-mail: tjust@aohlzs.cz

Abstrakt

Prispévek prindsi zakladni informace o stavbé razeného dvoukolejného Zelezni€niho tunelu realizovaného
v ramci modernizace 4. Zelezni€niho koridoru v dseku Tabor - Sudoméfice u Tabora. Obsahem prispévku
jsou zakladni technické ddaje o stavbé, struény popis hydrogeologickych pomérii, predstaveni optimalizace
projektového feseni v ramci tvorby realizacni projektové dokumentace a informace z pridbéhu vystavby.
Prezentace vlastni vystavby tunelu obsahuje poznatky z realizace stavebnich jam severniho a jizniho
portdlu, kfizeni (podchodu]) silnice I. tfidy tunelem s nizkym nadloZim a samotné razby tunelu vi. navazujici
stavebni ¢asti.

Abstract

The paper presents basic information about the construction of the mined double-track railway tunnel
realized within the modernization of the railway corridor 4 in the section of Tabor - Sudoméfice u Tabora.
The article deals with the basic technical data about the building, a brief description of the hydrogeological
conditions, performance optimization project solutions in the creation of the project documentation and
information during construction. Presentations of construction of the tunnel includes knowledge from the
execution of the building pits northern and southern portal, tunnel crossing I. class road with low overburden
and the tunnel excavation including construction part.
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HISTORICKY VYVDJ VYSTAVBY DOPRAVNYCH TUNELDV NA SLOVENSKU /

HISTORICAL DEVELOPMENT CONSTRUCTION OF THE TRANSPORT TUNNELS IN SLOVAKIA
Franti$ek Klepsatel', Jana Chabroiiova?

Prof Ing. Frantisek Klepsatel, PhD., Trnavska 113, 300 27 Bernolékovo, ?Ing. Jana Chabroriovd, PhO,
Katedra geotechniky, Stavebnd fakulta STU v Bratislave, Radlinského 11, 810 05 Bratislava,

tel.: 02/59274281, e-mail: jana.chabroriovd@stuba.sk

Abstrakt

,Dialkové cesty” (napr. Jantdrovd, Hodvabna) s raznymi odbockami existovali na Eurodzijskom kontinente
uZ davnom staroveku. Skutotné cesty so spevnenym povrchom budovali na Gzemi svojej risi len Rimania,
na ktorych boli stavanéaj cestné tunely.

V tomto prispevku sa chceme zamerat na vystavbu dopravnych tunelov, ktoré boli postavené do roku 1966,
resp. 1970, kedy skontila jedna etapa vystavby klasickych tunelov na Slovensku. Tato etapu vystavby
tunelov sme rozdelili do troch obdobi, ktoré vyplynuli z historického hladiska: obdobie v Rakidsko-Uhorska;
1. Ceskoslovenskej republiky; 2. svetavej vojny aZ do roku 1960 resp. 1970. VatSinou sa stavali Zelezni¢né
tunely, pretoZe vyvoj automobilizmu zacal neskér. Automabilové tunely boli na Slovensku vybudované len
dva a dalSie dva s len ako technicka pamiatka.

Abstract

“Remote path” (e.g. Amber, Silk) with different branches were exist on the Eurasian continent since
antiquity. The real paved roads were built on the territory of empire the Romans on which were built also
the road tunnels.

We focus on the construction of traffic tunnels in this paper that were built till 1966, respectively 1970.
One phase of construction of conventional tunnels ended in Slovakia in that time. This phase can be divided
into three periods, which resulted from a historical perspective: the period of Austro-Hungarian Empire;
1.Czechoslovak Republic; Il. World war and after till 1960 year respectively1970 year. The rail tunnels were
built mostly and the automobile tunnels were started later. Automobile tunnels were built only two and the
other two are referred as technical monument in Slovakia in this phase.
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ADECO-RS PRISTUP A PLNOPROFILOVE RAZENIE TUNELA VISNOVE /

THE ADECO-RS APPROACH AND THE FULL-FACE EXCAVATION FOR VISNOVE TUNNEL

P. Lunardi?, G. Cassani®, M. Gatti*, G. Lodigiani‘, M. Frankovsky?, M. Fulvio®

'Racksoil S.p.A., Milano Piazza San Marco 1, Italy, tel. +39.02.6554323, e-mail: martino.gattigrocksoil.com;
Terraprojekt a.s., Podunajska 24, 821 06 Bratislava, e-mail: frankovsky@terraprojekt.sk;

3)V Salini-Impregilo Ditha, Moyzesova 35, 010 01 Zilina, e-mail: m.fulvio@sidjv.sk

Abstrakt

Prispevok popisuje zakladnd koncepciu navrhového pristupu ADECO-RS, aplikovand pri projektovani
a razeni tunela. Je tu uvedené, ako bolo vyvinuté a vylepSené plnoprofilové razenie prostrednictvom
skisenosti ziskanych pri vystavbe cestnych i Zelezniénych tunelov v poslednych tridsiatich rokoch. Hlavnou
trtou ADECO-RS je, Ze sa projektant zameriava predovsetkym na deformacni odozvu masivu vo vztahu
k pdsobeniu raziacich prac. Deformacna odozva je najprv analyzovana a predpovedand za pouZzitia roznych
nastrojov (in situ a laboratérnych skdsok, matematickych modelov, a pod.) a potom je riadena pomocou
vhodnych stabilizaénych opatreni. Na rozdiel od tradiénych pristupov, ktoré berd do Gvahy iba deformaciu
za telbou, ADECO-RS skima deformaénd odozvu velmi starostlivo uz od jej vzniku pred gelbou. V désledku
tohto pristup riadi odozvu deformdcie predovietkym pred telbou, za pouZitia predzaistovacich opatreni
a nielen obytajnych vystrojovacich prvkov ako u tradi¢nych pristupov. Tymto sposobom je ADECO-RS
schopny Gspesne rieSit akykolvek typ geotechnickych a napdtovo-deformacnych podmienok, a to najma
v tazkych podmienkach. Pouzitie metddy je prezentované na skutotnom pripade dvojrdrového tunela
Visfiové na dialnici D1 Lietavskd Latka - Visiiové - Dubnd Skala s dizkou razenia cca 7450 m v Zilinskam
regidne.

Abstract

The paper describes the basic concepts of the approach ADECO-RS, for the design and construction of
tunnels. It is shown how full-face excavation has been developed and improved through the experiences
gained for construction of both road and railways tunnels in the past thirty years. The main feature of
the ADECO-RS approach is that the design Engineer focuses primarily on the deformation response of
the ground to the action of excavation. This deformation response is first analysed and predicted using
a variety of instruments (full scale and laboratory tests, mathematical models), then it is controlled by using
appropriate stabilisation measures. As opposed to traditional approaches, that only consider deformation
behind the face, the ADECO-RS approach investigates the deformation response very thoroughly, right
from its onset where it starts ahead of the face. As a consequence, the approach controls the deformation
response acting first and foremost ahead of the face, using pre-confinement action, and not just ordinary
confinement action as in traditional approaches.

In this way the ADECO-RS approach is able to successfully tackle any type of ground and stress-strain
conditions, especially in difficult ground. The application for the real case of “Visnove Tunnel” in D1
Motorway will be presented.
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TUNELOVE STAVBY V PRIPRAVE A VYSTAVBE NA SLOVENSKU V SPRAVE NDS A.S. /
TUNNEL CONSTRUCTIONS IN SLOVAKIA IN PREPARATION AND UNDER CONSTRUCTION
ADMINISTRATED BY NATIONAL MOTORWAY COMPANY LTD.

Milan Majercik*

!Ndrodna dialnicna spolocnost s.r.o. Bratislava

Abstrakt
Prispevok sa venuje pripravovanym tunelom na dialniénych Gsekoch a rychlostnych cestach ako aj tunelom,
ktoré sd v sticasnosti vo vystavbe v sprave NOS a.s.

Ak cheete zobrazit PRISPEVOK vo forméte PDF, kliknete kamkolvek na stranke. /
To see the FULL PAPER in a PDF format, click anywhere on the page.

2b ||

2015\)
7ILINA

TUNEL POVAZSKY CHLMEC DD PROJEKTU K REALIZACI /

POVAZSKY CHLMEC TUNNEL FROM DESIGN TO REALISATION

Libor Mafik!

!Ing. Libor Marik, HOCHTIEF (7 a.s., Plzefiskd 16/3217, 150 00 Praha 5, tel.: +420 605 707 767,
e-mail: libor.marik@hochtief.cz

Abstrakt

V kvétnu 2014 byla zahdjena vystavba dvoutroubového dalnicniho tunelu Povazsky Chimec v Gseku délnice
D3 Zilina (StraZov) - Zilina (Brodno). V dob& vydéni elanku byly vyhloubeny stavebni jamy zapadniho
i vychodniho portalu i stavebni jama stied. Na zapadnim portale dokon€il zhotovitel zpétny zésyp obou Zelv
a vyrazil pod nimi plny profil tunelu. Probiha razba kaloty i opéfi v obou tunelovych troubdch. Ve stavebni
jamé stfed je konstrukce Zelvy rovnéZ zasypana a razba probihd v obou tunelovych troubdch smérem
k vychodnimu i zapadnimu portélu. Na vychodnim portdle se provadi zajiStovaci prace portalového svahu
a razba dosud nebyla zahajena. Proto neni v glanku technické feSeni vychodniho portalu popsano. Text
popisuje praci konzultantd a projektantd od faze poradenské tinnosti pfi zpracovani nabidky zhotovitele
stavebnich praci pres vlastni projektovani realizacni dokumentace tunelu v reZimu ,navrhni a postav” podle
Zluté knihy FIDIC aZ po prvni zkuSenosti z realizace, které umoznuji porovnani predpokladi projektu se
skute¢né zastizenymi geotechnickymi podminkami.

Abstract

The construction of the twin-tube Povazsky Chimec motorway tunnel in the D3 motorway section between
Zilina (Strazov) and Zilina (Brodno) commenced in May 2014. At the time of publishing this paper, the
excavation of construction pits for both the western and eastern portals and the construction pit in the
middle of the route was finished. At the western portal, the contractor finished backflling of both “tortoise
shell” structures and the excavation of the full tunnel profile under them. The excavation of the top heading
and bench is underway in both tunnel tubes. Backfilling the “tortoise shell” structures in the mid-point
excavation pit is also finished and the excavation proceeds in both tunnel tubes toward both the eastern
and western portals. The portal slope at the eastern portal is being stabilised and the tunnel excavation
has not begun yet. For that reason the technical solution to the eastern portal is not described in the paper.
The text describes the work of consultants and designers, from the phase of consulting activities during the
work on construction contractor’s bid, through the work on the detailed design in the “design and build”
regime according to the FIDIC Yellow Book, up to the initial experience from the realisation, which allow for
comparing the design assumptions with actually encountered geotechnical conditions.
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TECHNOLOGICKA ZARIZENI DALNICNICH TUNELO /

TECHNOLOGICAL EQUIPMENT OF MOTORWAY TUNNELS

Miroslav Novak!

!Ing. Miroslav Novak, METROPROJEKT Praha a.s., I. P Paviova 1786/2, 120 00 Praha 2,
tel.: +420 296 154 408, +420 737226775, e-mail: novak@metroprojekt.cz

Abstract

METROPROJEKT Praha, a. s., zpracovava projekty technologického zafizeni pro dva slovenské délnicni
tunely. Tunel Predov je na dalnici D1 Pre3ov-zapad - Pre3ov-jih, okres PreSov a tunel Cebrat je na dalnici D1
Hubova - Ivachnov3, okres RuZomberok. Technologicka zafizeni zajistuji napajeni tunelu elektrickou eneragii,
vetrani, osvétleni a dalsi zabezpetovaci zafizeni tunelu.

Abstract

METROPROJEKT Praha, a. s., works on the design of the technological equipment for two Slovak motorway
tunnels. Tunnel Preov is on motorway D1 Presov west - PreSov south, district PreSov and tunnel Cebrat
is on motorway D1 Hubové - Ivachnovd, district RuZzomberok. Technological equipment designed power
supply, ventilation, lighting and other safety arrangement in tunel.
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TUNEL POVAZSKY CHLMEC - DOTERAISI PRIEBEH VYSTAVBY /

TUNNEL POVAZSKY CHLMEC - PRESENT CONSTRUCTION PROCESS

Anton Petko?, Vit Pastriiak!

!Ing. Anton Petka, Ing. Vit Pastriiak, HOCHTIEF [Z, a.s., Plzefiskd16/3217, 15000 Praha,
anton.petko@hochtiefcz

Abstrakt

Razenie tunela Novou rakdskou tunelovou metédou v podmienkach flySovych hornin nie je ni¢ vynimocné.
Dvojrdrovy dialniény tunel Povazsky Chimec dlihy 2,2 km md vSak Sibeniéné terminy a milniky. Navyse je
razeny tunel v strede prerudeny hibenou astou, ktora na jednej strane z hladiska razenia komplikuje
postup (nizke nadlozie, tazsie triedy), na strane druhej ddva moZnost na razenie z dalSich portélov. Tento
tlanok popisuje sposob, ako sa s tym zhotovitel zamysla vyrovnat a zaroven popisuje technoldgiu razenia,
nasadenie kapacit a organizaciu razieb samotnych Tento tunel je razeny sGcasne min. Siestimi celbami
pomocou zvySeného nasadenia kapacit. Toto robi vystavbu tunela Povazsky Chimec vynimocnou.

Abstract

DOriving tunnels using the New Austrian Tunnelling Method in conditions formed by fysch-type grounds is
nothing exceptional. On the other hand, the conditions and milestones set for the 2.2 km long twin-tube
Povazsky Chimec tunnel are very stringent. The rarity of this tunnel excavation is that the tunnel is made
accessible not only through portals at its ends, but also through other portals located in the middle of its
route. It is possible owing to a terrain depression; the tunnel is built in an open cut in this section. On the
one hand, it complicates the procedure in terms of the excavation (low overburden, more difficult excavation
support classes); on the other hand, if offers the opportunity to excavate the tunnel from other portals. The
paper describes the procedure the contractor is going to cope with it. At the same time, It describes the
excavation technology, the deployment of capacities and organisation of the excavation itself. The tunnel
is currently being driven on six headings applying the increased deployment of capacities. This fact is the
reason why the Povazsky Chimec construction is exceptional.
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PROJECT OF THE TUNNELS OF EJPOVICE IN TIME

Lenka Pikhartova?, Michal Gramblitka?

!Ing. Lenka Pikhartovd, SUDOP Praha a.s., OlSanskd 1a, 130 80 - Praha 3, tel.: +420 739383260,
e-mail: lenka.pikhartova@sudop.cz; ?Ing. Michal Gramblicka, SUOOP Praha a.s., OlSanska 1a, 130 80 -
Praha 3, tel.: +420 605223004, e-mail: michal.gramblicka@sudop.cz

Abstrakt

V soutasnosti probiha realizace nejdel3iho Zelezniéniho tunelu v CR, pobliz Ejpovic u Plzné. Tento lanek
pfedstavuje navrhy technickych reSeni vystavby tunelu v jednotlivych stupnich projektové dokumentace.
Projektni priprava stavby trvala 13 let, od roku 2002. Béhem této doby dochdzelo k vyraznym zménam
v ndvrzich. A to nejen z diivodd upresfovani technického feSeni, novych podkladd, ale i vlivem politickym
a zejména ekonomickym. Vyvoj, rozdily a souvislosti jsou v pfispévku blize popsany. V zavéru je projekt
konfrontovan se skutecnou realitou.

Abstract

At present, the longest train tunnel in the Czech Republic is being build near Ejpovice, Pilsen. This paper
presents the technical design of the construction in all levels of the project documentation. The preparations
took 13 years, since 2002. During this time there were major changes in the design. These were due to
technical specifications, new grounds, and also political and economic reasons. The progress and changes
are described and explained in this article. In conclusion, the project is confronted with the real situation.
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DIALNIENY TUNEL FRANKENHAIN, NEMECKO /

HIGHWAY TUNNEL FRANKENHAIN, GERMANY

Lubo$ Podolec!

!Ing. Lubo$ Podolec, TuCon, a.s., K cintorinu 63, 010 04 Zilina - Banova, tel.: + 421 908 979 743,
e-mail: lubos.podolecf@tucon.sk

Abstrakt

Clanok popisuje stavebné prace realizované spoloénostou TuCon, a. s., ako tlena zdruZenia ,ARGE A 49
Tunnel Frankenhain” na vystavbe 899m dihého dvojrdrového dialniéného tunela. Kazda tunelova rdra
s prierezom cca 94,5 m2 bude mat dva jazdné pruhy o Sirke 3,5 m a dva ntidzové chodniky pre chodcov o Sirke
1m. Tunelové rdry st prepojené tromi prieénymi spojovacimi chodbami, ktoré v pripade nehody, sliZia ako
tnikova trasa. Prvd a tretia spojovacia chodba bude priechodnd iba pre chodcov a stredna spojovacia chodba
bude prejazdna pre zasahové vozidla. V strede oboch tunelov budd zriadené nidzové zélivy s odstavnymi
plochami. Tunel je navrhnuty ako dvojrirovy, s dvojplastovou konstrukciou, ktord tvori primarne ostenie zo
striekaného betdnu a sekundarne ostenie z liateho beténu. Tunel je razeny v sedimentarnych horninach -
prevazne v pieskovcoch, metédou NRTM (Nova rakiska tunelovacia metdda), ktora vyuziva nosné vlastnosti
horninového masivu s cielom optimalizovat proces razenia a zabezpecovania vyrubu a minimalizovat s tym
spojené ekonomické naklady. Definitivne ukoncenie stavby by malo byt koncom roka 2016.

Abstract

The article describes construction operations performed by the company TuCon, a. s. as a member of the
“ARGE A 439 Tunnel Frankenhain” association on the construction of an 839 m long twin-tube highway tunnel.
Each tunnel tube with a cross-section of approx. 94.5 m2 will have two lanes with a width of 3.5 meters and
two emergency walkways for pedestrians with a width of 1 m. The tunnel tubes are interconnected by three
cross passages, which serve as an escape route in the event of an accident. The first and third passage
will only be passable for pedestrians and the middle passage will be passable for intervention vehicles.
Emergency bays with lay-bys will be established in the middle of both tunnels. The tunnel is designed
as a twin-tube tunnel with a double-shell design consisting of the primary lining from shotcrete and the
secondary lining from poured concrete. The tunnel is driven in sedimentary rocks - primarily in sandstones
with a compression strength of 60 MPa using the NATM (New Austrian Tunneling Method), which exploits
the load-bearing properties of the rock mass with the aim of optimizing the driving and excavation process,
thus minimizing economic costs associated with it. The construction should be fully completed at the end
of 2016.
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APPLICATION OF NEURAL NETWORKS FOR BACK ANALYSIS IN TUNNEL DESIGN

Jan Pruska?!

Idoc. Or. Ing. Jan Pruska, Katedra geotechniky, Stavebni fakulta CVUT v Praze, Thakurova 7, 166 29 Praha 6,
tel.: 0420/22435, e-mail:-Pruska@fsv.cvut.cz

Abstrakt

Na rozdil od vétSiny materidld ve stavebnim inZenyrstvi zeminy a horniny vykazuji nepredvidatelné
a riznorodé chovani zpdsobené procesem utvéreni téchto pfirodnich materiald. Z tohoto divodu
geotechnitti inZenyfi ¢asto zjednodusuji feSené Glohy a pouZivaji pro navrh analytické a empirické metody.
V pripadé podzemnich staveb vSak musime popsat chovani masivu i postupy vystavby a pro navrh tasto
pouzit numerické metody. Projektant musi zajistit, Ze chovani numerického modelu je co nejblize realité.
Jednim z nastrojd, ktery mu v této Gloze pomaha, je zpétna analyza. Zpétnd analyza vyuziva riizné postupy
pro predpovéd realného chovani systému hornina - podzemni stavba a jednim z nich jsou neuronové sité.
Clanek podéva struény prehled o zp&tné analyze v geotechnice. V prvé Easti popisuje metody pouZivané
pro zpétnou analyzu. Nasledné se strugné zabyva vlastnimi neuronovymi sitémi a tvorbou jejich struktury.
Na zaveér tlanku je uveden pfiklad pouziti neuronovych siti pfi analyze tunelu.

Abstract

In contrast to most engineering materials in the civil engineering the soils and rocks exhibit varied and
uncertain behaviour due to process associated with the formation of these natural materials. Therefore
geotechnical engineers often simplified the solve problems and used an analytical or empirical methods for
the design. In underground structures we have to describe the complexity of geotechnical behaviour and
construction process so numerical methods are often used to design. The designers must ensure that the
behaviour of numerical model is as close to reality as possible. He can use for this task back analysis. The
back-analysis involves all the procedures to prediction the real behaviour of the ground and tunnel system
and one of them are neural networks. This paper presents short review of back analysis in geotechnical
engineering. In the first part it describes used methods for back analysis. Then overviews of the artificial
neural network and their structure design. The example of the back analysis of ground behaviour around
tunnel using neural network is shown at the end.
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PROSTOROVY ZEMNI TLAK NA KRUHOVE SACHTY /

SPATIAL EARTH PRESSURE ACTING ON CIRCULAR SHAFT

Michal Sedlacek!

!Ing. Michal Sedldcek, Ph.0., KO-KA s.ro., Thakurova 7, Praha b, tel.: 731-412-556, sedlacek@ko-ka.cz

Abstrakt

Prispévek je zaméfen na problematiku prostorového zemniho tlaku, ktery pisobi na kruhové Sachty.
Prostorovy zemni tlak nenariistd linedrné s hloubkou, nebot zde dochdzi ke vzniku horizontalniho klenbového
efektu. Tato skutetnost ma za nasledek vyrazné sniZeni horizontalni slozky zemniho tlaku. Podobné snizeni
intenzity vodorovné slozky zemniho tlaku podle se bézné pouZiva pfi navrhu podzemnich stén (teorie
Piaskovski-Kowalewski). OvSem pro kruhové Sachty tuto teorii nelze pouzit z divodu relativné velkého
pldorysného zakfiveni konstrukce, pfi némz je plocha poruseni odliSna od teorie Piaskowski-Kowalewski.
Pro navrh kruhové Sachty je uvazovana kuzelova smykova plocha, zatimco pro navrh podzemnich stén
je uvazovan smykova plocha ohraniena sténou vykopu a parabolickym valcem, ktery je ve spodni gasti
zkoseny.

Abstract
The paper present a method for estimation spatial earth pressure acting on circular shafts, also gives
recommendations for safe and economical design.
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DIALNICA D4, TUNEL KARPATY /

MOTORWAY D4, KARPATY TUNNEL

Ing. Jan Snopko?, Ing. Marek Bednar?, Ing. Zuzana Oravcova®, Mgr. Matd$ Klaiz*

!Ing. Jan Snopko, TAROSI c.c, s.r.o., Slavicie ddolie 106, 811 02 Bratislava, tel.: 0903 037 844,
snopko@tarosi.sk; ?Ing. Marek Bednar, TAROSI c.c,, s.r.o., Slavicie ddolie 106, 811 02 Bratislava,
tel.: 0911 037 848, bednar@tarosi.sk; °Ing. Zuzana Oravcova, TAROSI c.c, s.r.o., Slavicie ddolie 106,
811 02 Bratislava, tel.: 0911 037 847, oravcova@tarosi.sk; *“Mgr. Matds Kliz, HydroGEP s.r.o.,
Hajnickd 12/148, 962 31 Sliac, tel.: 0948 544 432, matus.kluz@hydrogep.sk

Abstrakt

DoterajSie budovanie cestnej siete nadradenych komunikacii v Bratislavskom regidne, bolo realizované
s ohladom na ,nepriechodnost” masivu Malych Karpat. V minulosti najjednoduchsie prepojenie lavobreznych
dopravnych koridorov od severozapadu (Dialnica D2 zo smeru Malacky, Kidty) a od severovychodu (Dialnica
D1 zo smeru Trnava, Pezinok) bolo vyrieSené prevedenim v3etkej dopravy na pravy breh Dunaja.

Novo - navrhovany dsek Dialnice D4 Bratislava Raca - Zahorskd Bystrica, sdgastou ktorého je dialnicny
tunel Karpaty dizky 10 980m, by okrem prepojenia Dialnice D1 a D2 na popod masiv Malych Karpat
podstatne skratil dopravné vzdialenosti v smere vychod - zapad a zérover by zabezpetil diverzifikaciu
dopravného priadu v pripade vzniku ,incidentu” v dopravnom lieviku Pristavny most.

Nasledne prispevok prinasa informacie o navrhu technického rieSenia takmer 11 km dlhého dvojrirového
dialniéného tunela Karpaty s dérazom na celospologenské prinosy vybudovania tohto dseku.

Abstract

The existing building network highway communications in the Bratislava region, has been carried out in
“respect” of the Small Carpathians massif. In the past, the easiest connection left sides transport corridors
from west (highway D2 from the direction Malacky, corners) and the northeast (D1 motorway from the
direction of Trnava, Pezinok) has been resolved by transferring all traffic on the right bank of the Danube.
New proposed motorway section D4 Bratislava Raca - Zahorska Bystrica, which includes highway tunnel
Carpathians of 10 980 m, inter linkage of highway D1 and D2 on the underneath of the Small Carpathian
significantly shorten transportation distances in the east - west and would ensure the diversification of
traffic low in the event of an ,incident” in the transport funnel Harbour Bridge.

Post provides information on a draft technical solutions almost 11km long twin-tube highway tunnel
Karpaty, with an emphasis on building a society-wide benefits of this section.
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NAVRH KONSTRUKCIE PRIMARNEHO A SEKUNDARNEHO OSTENIA DIALNIENEHO TUNELA PRESOV /
DESIGN OF THE STRUCTURES OF PRIMARY AND SECONDARY LINING OF THE MOTORWAY TUNNEL
PRESOV

Roman Saly?, Maria Samova?, Miloslav Frankovsky?, Filip Jifiény*

!Ing. Roman Saly, Terraprojekt a.s., Podunajska 24, 821 06 Bratislava, Slovensko,

tel: +421/02/45523771-4, e-mail: saly@terraprojekt.sk; 2Ing. Méria Samova, PhD,, Terraprojekt a.s.,
Podunajska 24, 821 06 Bratislava, Slovensko, tel.: +421/02/45523771-4, e-mail: samova@terraprojekt.
sk; ?Ing. Miloslav Frankovsky, Terraprojekt a.s., Podunajskd 24, 821 06 Bratislava, Slovenska,

tel: +421/02/45523771-4, e-mail: frankavsky@terraprajekt.sk; *Ing. Filip Jificny, ILF Consulting Engineers
s ro., Jirsikova 5, 186 08 Praha, Ceska republika, tel.: +420/2/25091420, e-mail: flip.jiricny@ilf com

Abstrakt

Tunel Presov, dizky 2,3km, je sttastou dseku dialnice D1 PreSov zapad - Presov juh. Tunel bude razeny
v prostredi ilovcov a pieskovcov flySového sdvrstvia. Pre vystavbu tunela bude pouZité konventné razenie
podla principov Novej rakdskej tunelovacej metddy. Prispevok popisuje navrh konStrukcii primarneho
a sekundarneho ostenia, vratane niektorych prvkov doposial na Slovensku nepouZitych.

Abstract

Tunnel PreSov with a length of 2,3km is a part of highway section D1 PreSov zapad - PreSov juh. Tunnel
will be excavated through the claystones and sandstones of flysh group of strata. Conventional excavation
according to principles of new Austrian tunneling method will be used for the construction. Contribution
describes design of the construction of primary and secondary lining including some elements which have
not been used in Slovakia.
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NAVRH DRS TUNELA SIBENIK /

DESIGN DOCUMENTATION FOR THE REALIZATION OF THE SIBENIK TUNNEL

Petr Senk!

!Ing. Petr Senk, Valbek spol. s r.o., Vafiurova 505/17, 460 01 Liberec, tel.: +420739251043,
e-mail: senk@valbek.cz

Abstrakt

Prispevok popisuje priebeh vyvoja zmien PD od podpory zhotovitela pred podanim ponuky do vyberového
konania, cez spracovanie dokumentacie FTP, aZ k vlastnej DRS stavebnych objektov tunela Sibenik.
V prispevku si popisané zmeny koncepcie riesenia hlavnych stavebnych objektov tunela Sibenik v DRS
oproti sitaznym podkladom a pdvodné PO OSP Tak aj zmeny PD vyvolané poZiadavkou obstardvatela
NDS v zadavacich podmienkach, zmena Sirkového usporiadania tunela, alebo zmeny vyvolané doplfiujdcim
inZiniersko-geologickym prieskumom - riziko zastihnutia napdcavych hornin v razenej casti tunela.

Stavba tseku ,01 - Janovce - Jablonov II. Etapa” bola vypisana podla ZItého FIDIC, preto uz pred podanim
ponuky bol spracovany koncept predpokladanych zmien a Gprav rieSenie jednotlivych stavebnych objektov
tunela a na zéklade toho upraveny vykaz vymer pre ocenenie ponuky.

Po Uspesnom ziskani zakazky na Il. etapu dialnice D1 Janovce - Jablonov, bol v ramci FTP protokolov
spracovany koncept zmien v PD, nasledovalo spracovanie zmenové dokumentacie DZSD. Podrobné
spracovanie zmien potom uz bolo napliiou konceptov DRS jednotlivych stavebnych objektov.

Abstract

This paper describes the design changes throughout the development of support the contractor prior to
administration of tenders, preparation of documentation FTP, till the very design of buildings tunnel Sibenik.
The paper describes the changes in the design solutions to major buildings in Sibenik tunnel compared to
original specifications and design “DSP”. As well as changes induced design requirement imposed by the
NDS in the terms, changing the width arrangement of the tunnel. Changes induced by additional engineering
and geological survey - a risk go swellable rocks in the mined section of the tunnel.

Construction section ,01 - Janovce - Jablonov Il. Stage” was announced by yellow FIDIC, so already prior
to the offer was elaborated the concept of expected changes and amendments dealing with individual
buildings and a tunnel under the revised report and assessment to evaluate the offer.

After successfully winning the contract to Il. stage D1 motorway Janovce - Jablonov, was under the FTP
protocols elaborated the concept of changes in PO, followed by processing, shift DZSD documentation.
Advanced processing changes after previously filling concepts ORS individual buildings.
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PRIPRAVA REALIZACNEJ DOKUMENTACIE TUNELA CEBRAT /

PREPARATION OF DETAIL DESIGN OF TUNNEL CEBRAT

Peter Stefko?, Lubo$ Rojko?, Tomas Just?

!Ing. Peter Stefko, CSc., GEOCONSULT, spol. s r.o. Mileticova 21, PO. BOX 34, 820 05 Bratislava,

tel.: 02/5057 4705, e-mail: peterstefko@geoconsult.sk; ?Ing. Lubo$ Rojko, PhO.,, GEOCONSULT, spal. s ro.
Mileticova 21, PO. BOX 34, 820 05 Bratislava, tel.: 02/5057 4707, e-mail: lubos.rojko@geoconsult.sk;
3Ing. Tomas Just, OHL 7S, a.s., Buresova 938/17, 602 00 Brno, Veveri, tel.: +421 911 703 8485,

e-mail: tjust@ohlzs.cz

Abstrakt

Prispevok sa venuje postupu prac na priprave realizatnej dokumentécie tunela Cebrat na dialnici D1 v dseku
Hubova - Ivachnova so zohladnenim Specifik zmluvnych podmienok FIDIC - ,ZIta kniha". V prispevku sa
zameriavame najmd na sposob navrhu ostenia pri zohladneni otakavanych geologickych podmienok.

Abstract

The article deal with the progress of works on the preparation of a detail design of tunnel Cebrat on D1
motorway, section Hubova - Ivachnova taking into account the contract conditions of FIDIC - “Yellow Book”.
In this paper, we focus mainly on the design approach of the lining according to the expected geological
conditions.
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TUNELOVE RIESENIA MODERNIZACIE ZELEZNIENEJ TRATE V USEKU PUCHOV - ZILINA /

TUNNEL SOLUTION IN MODERNIZATION OF RAILWAY TRACK IN THE SECTION PUCHOV - ZILINA
Viktor Téth?, Stefan Hrii?, Jan Boltvan?

!Ing. Viktor Téth, SUDOP Kosice a. s., Zriedlova 1, 040 01 Kosice, tel.: 055/6221211,

e-mail: toth.v@sudop.sk; ?Ing. Stefan Hrifi, REMING CONSULT a. s., Trnavskd cesta 27, 831 04 Bratislava,
tel: 02/50201837, e-mail: hrin@reming.sk; 3Ing. Jan Boltvan, REMING CONSULT a. s., Trnavska cesta 27,
831 04 Bratislava, tel: 02/50201837, e-mail: boltvan@reming.sk

Abstrakt

V ramci pripravovanych projektov napojenia dopravnych vazieb Slovenska na eurdpsku dopravni siet je
aj modernizacia Zeleznicnej trate v Useku Plchov - Povazska Bystrica, ktord spadd pod globdlny celok
modernizacie Zeleznitnej trate Bratislava - Zilina - Cierna nad Tisou na rychlost 160 km/h. Na predmetnom
Useku sa nachadzaju aj horské masivy Nimnica a Stavnd, ktoré tvoria centralnu ¢ast meandrov Vahu a ktoré
budd prekonévané tunelovymi stavbami.

Tunely Diel a Milochov st projektované ako dvojkolajné jednordrové tunely dizky 1082 m, resp. 1861 m.
Narotnost projektovych prac bola vo velkej miere ovplyvnend geologickou stavbou Gzemia, ale aj Elenitostou
masivov, to sa v znatnej miere prejavilo na zabezpeceni stavebnych jam tunelov.

Abstract

In the upcoming projects the connection of Slovak transport links to the European transport network is the
modernization of the railway track in the section Pachov - PovaZska Bystrica, which belongs under the
global modernization of the railway track Bratislava - Zilina - Cierna nad Tisou at the speed of 160 km/h.
On the relevant section are also mountains Nimnica and Stavna, which form a central part of the river Vah
meanders, and which will be overcomed with tunnel structures.

Tunnels Diel and Milochov are designed as two-tracks singlepipe tunnels of 1082 m length, respectively
1861 m length. Difficulty of design works was largely affected by the geological structure of the area, but
also segmentation of massifs, which are largely reflected in the security of excavation of the tunnel.
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ZAKLADNE INFORMACIE O DIALNIENOM TUNELI OVEIARSKO /

BASIC INFORMATION ABOUT DVCIARSKD MOTORWAY TUNNEL

Jozef Valko!, Ladislav Grega?, Igor Jurik®, Peter Janega*

!Ing. Jozef Valko, Uranpres, spol. s.r.o., Capajevava 29 Presov, tel.: 09029259503,

e-mail: valko@uranpres.sk; °Ing. Ladislav Grega, PhO., Uranpres, spal. s.r.0., Capajevova 29 Presoy,
tel.: 0902929534, e-mail: grega@uranpres.sk; *Ing. Igor Jurik, Uranpres, spol. s.r.o., Capajevova 29
Presov, tel.: 0910654868, e-mail: jurik@uranpres.sk; *Ing. Peter Janega, Uranpres, spol. s.r.o.,
Capajevova 29 Presov, tel.: 0915702504, e-mail: janega@ekofinas.sk

Abstrakt

Predkladany prispevok sa zaoberd priblizenim zakladnych poznatkov o tuneli Ovtiarsko nachadzajtceho sa
na dseku slovenskej dialnice D1 Hricovské Podhradie - Lietavska Licka. Prispevok dalej priblizuje zmluvné
vztahy, projektovd dokumentdciu tunela, situdciu, struéne opisuje geologické pomery, harmonogram
vystavby a pouZitie zaistovacich prvkov v podmienkach razenia tunela.

Abstract

The paper concerns with basic data about the tunnel Ovéiarsko, which is situated in the Slovak section of
the D1 motorway Hricovské Podhradie - Lietavska Lacka. Paper in addition deals with contract relations,
project documentation of the tunnel, briefly describes geological conditions as well as construction schedule
and use of anchoring materials during tunnel construction.
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TUNEL ZILINA - PROJEKTOVANIE, VYSTAVBA A GEOTECHNICKY MONITORING /

ZILINA TUNNEL - DESIGN, CONSTRUCTION AND GEOTECHNICAL MONITORING

Martin Valko®, Michal Futik?, Andrej Korba®, Rébert Zwilling*, Ota Jandejsek®

!Martin Valko Ing., Doprastav, a. s., zavod Zilina, Jesenského 18, 010 37 Zilina,

mob.: +421 907 711 390, e-mail: martin.valko@doprastav.sk; *°Michal Fucik, Doprastav, a. s., zdvod Zilina,
Jesenského 18, 010 37 Zilina, mob.: +421 915 967 679, e-mail: michal.fucik@doprastav.sk;

3Andrej Korba Ing., Metrostav, a. s., KoZeluZska 2450/4, 180 00 Praha, mob.: +420 724 031 785,
e-mail: andrej.korba@metrastav.cz; *“Rabert Zwilling Ing., Basler&Hofmann Slovakia s.r.o., Panenské 13,
811 03 Bratislava, mob.: +421 918 644 707, e-mail: robert.zwilling@baslerhofmann.sk; *0ta Jandejsek
Ing., ARCADIS (7 a.s., Geologickd 988/4, 152 00 Praha 5, e-mail: ota.jandejsek(@arcadis.cz

Abstrakt

Prispevok popisuje stavbu tunela Zilina, ktory je sdtastou vystavby Dialnice D1 Hritovské Podhradie -
Lietavska Litka. Tunel Zilina je navrhnuty podla poZiadaviek objednévatela v kategérii 2T 8,0/100
v celkovej dizke 1 371 m (STR - 684 m, JTR - 687 m). Siastou tunela sd dve priechodné prieéne prepojenia,
sldZiace ako chranené dnikové cesty. V tunelovych rdrach sa uvaZuje s jednosmernom premavkou. V pripade
uzatvorenia jednej tunelovej rdry bude nahradna doprava vedena po existujicej obchadzkovej komunikacii
v pdvodnej trase cesty |/18. Tunel Zilina je tunelom |. kategérie podia TP 11/2011 ProtipoZiarna bezpetnost
cestnych tunelov s povelenim ADR. V jednotlivych tastiach prispevku s popisané zakladné vSeobecné
informacie o tuneli Zilina, jeho projekené riesenie, geotechnicky manitaoring, technoldgia a postup vystavhy
vzhladom na narotné geologické podmienky. Prave zastihnuté geologické podmienky si vyZadujd operativny
pristup zhotovitela, projektanta, geoldga a geotechnika k optimdlnemu rieSeniu primarneho ostenia
a znizenia rozvolfiovania horninového masivu.

Abstract

The paper describes the construction of the Zilina tunnel, which is part of the development of the D1
Hricovské Podhradie - Lietavska Licka motroway project. The 2T 8,0/100 category is designed for the
Zilina tunnel with the aggregate length of 1 371 m (northern tube 684 m, southern tube 687 m). Two cross
passages serving as protected escape routes are parts of the tunnel. Unidirectional traffic is planned for
the tunnel tubes. In the case of closing one of the tunnel tubes, the transport replacement will be led along
the existing diversion route along the original 1/18 road. The Zilina tunnel is rated as categora | according
to TP 11/2011 Fire Safety in Road Tunnels specification, where transport of dangerous load is permitted.
Basic general information on the Zilina tunnel, its design solution, geotechnical manitoring, construction
technology and procedures with respect to complicated geological conditions is contained in individual parts
of the paper. The geological conditions require the operative approach of the project owner, contractor,
designer, geologist and geotechnician to the optimum selution for the primary lining and the reduction of
the ground mass loosening.
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VYUZITIE DEFORMACNEJ METGDY PRI NAVRHU PRIMARNEHO OSTENIA TUNELOV /
APPLICATION OF THE CONVERGENCE - CONFINEMENT METHOD TO DESIGN OF PRIMARY TUNNEL
LINING

Pavol Vavrek!

!Ing. Pavol Vavrek, PhD,, Fakulta BERG Technickej Univerzity v KoSiciach, Park Komenského 13,

040 01 Kosice, tel: 055/6022952 e-mail: pavol.vavrek@tuke.sk

Abstrakt

Dimenzovanie primarneho ostenia tunelov sa v sidtasnosti realizuje hlavne pomocou rdznych metdd
matematického modelovania (FEM, FOM, DEM). Jednou z alternativ, ktora sa dé pouZit je aplikacia
deformacnej metddy, ktord bola vyuZivand hlavne v obdobi nastupu moderného tunelarstva. Zo znameho
grafického priebehu deformacnej charakteristiky horninového masivu a deformacnej charakteristiky
primarneho ostenia sa stanovi velkost zataZenia vystuZe a celkova deformacia vylomu tunela. Prispevok sa
zameria na popis a praktickd aplikaciu metddy.

Abstract

Dimensioning of tunnel primary lining is currently carried out mainly using a variety of methods of
mathematical modeling (FEM, FOM, DEM). One of the alternatives that can be used is the application of
a deformation method - convergence confinement method that has been used mainly during the onset of
modern tunneling. The convergence confinement method is a two-dimensional, analytical method used in
the design of subsurface structures and for the description of ground and system behaviour. Its purpose
is to derive the required support measures from the combination of the following values: the ground
characteristic curve (GCC), the support characteristic curve (SCC) and longitudinal deformation profiles
(LDP). The most important part is the point of intersection, between the ground characteristic curve and
the support characteristic curve, where the loading forces of the rock mass and the stabilizing forces of
the installed support reaches the point of equilibrium. This article focuses on the description and practical
application of this method.
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SPOSDB IZOLACIE TUNELOV V SEVERSKYCH KRAJINACH /

METHOD OF TUNNEL WATER & FROST INSULATION IN NORDIC COUNTRIES

Ivan Vida*

!Ing. Ivan Vida., Skanska SK, Krajnd 29, 821 04 Bratislava, Zavod Tunely SK, KoSovska cesta .16,
571 74 Prievidza, tel.: +421 903 804 824, e-mail: ivan.vida@skanska.sk

Abstrakt

Ndrska Statna Zeleznitna spolo€nost (NSB) v sdgasnosti realizuje niekolko vyznamnych projektov v kraji
Vestfold vo vychodnom Nérsku. Dlhodobym planom je vybudovanie vysokorychlostnej Zeleznice z mesta
Lillehammer cez Oslo do mesta Skjen a neskér aZ po mesto Kristiansand na juhu krajiny.

Pracovnici spolo¢nosti Skanska SK - Zavod Tunely SK sa podielali na realizacii dvoch €asti tohto rozsiahleho
projektu, okrem iného aj budovanim vode a mrazu odolnej izolacie. Boli to projekty Holm-Nikyrke (UHN-
Holmestrand) a UFPO1-Vetsfold pri meste Larvik. V dalSej Casti prispevku sd popisané skisenosti
z realizovania prac na izolacii tunela na projekte Holm - Nikyrke.

Abstract

Norwegian national railway company (NSB) currently executes several significant projects in Vestfold region
in East Norway. Longterm plan for this service provider is to build high speed railway from Lillehammer to
Skjen leading via Oslo and later on to build the railway up to Kristiansand town in the south of country.
The employees of Skanska SK a. s. company - Tunneling Branch SK have been participating on construction
of two parts of these huge projects with works on tunnel’s water & frost protection and other works. It
was Holm-Nikyrke (UHN-Holmestrand) project and UFPO1-Vetsfold project near by Larvik town. Following in
this article our experience from water and frost insulation works execution on the project Holm - Nikyrke
are described in details.
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ZKUSENOSTI S RIZENIM PROJEKTOVYCH PRACI V REZIMU FIDIC YELLOW BOOK /
EXPERIENCE WITH DESIGN MANAGEMENTACCORDING TO FIDIC YELLOW BOOK

Tomas Vladik*

!Ing. Tomas Vladik, HOCHTIEF CZ, Plzeriska 16/3217, 150 00 Praha 5, tel.: +420 724 248 506,
e-mail: tomas.vladik@hochtief.cz

Abstrakt

Velké dopravni projekty zadané v rezimu FIDIC Yellow Book nebyly na slovenském a ¢eském trhu v minulosti
béZné. Obvyklejsi bylo zadani vystavby podle pfedem pfipraveného projektu objednatele dila.

Prispévek bude shrnutim zku3enosti z tvorby nabidky a prvniho obdabi realizace D3 Zilina StraZov - Zilina
Brodno. Tento projekt md velice kratkou dobu projektovani a vystavby. Na oboji je pouhych 36 mésicd
od podpisu smlouvy o dilo.

Prispévek popisuje optimalizaci projektového feSeni v obdobi nabidky, interni diskuse a analyzu rizik, ktera
jsou spojena se stavajicim projektem i navrZenou alternativou.

Obdobi mezi vyhlaSenim vysledkd soutéZe a uzavienim smlouvy o dilo je pro pfipravné prace klicové.
Prispévek shrnuje nutné prace a jednani v tomto obdobi.

Organizace projektovych praci ve sdruzeni dodavateld s vice projektovymi kancelafemi tvofi podstatnou
tast spéchu nebo nedspéchu projektu. Popisuje se sestaveni a fizeni harmonogramu projektovani a pribéh
inZzenyrské tinnosti v potatetnim obdobi projektu

Zavér prispévku popisuije stav projektovych praci po roce vystavby, shrnuti zkuSenosti z jejich ocekavaného
a skute¢ného priibéhu.

Abstract

In the past, large-scale transport engineering projects awarded according to FIDIC Yellow Book were not
usual on the Slovak and Czech market. A more usual form of awarding a construction project was in
accordance with a design prepared by the client in advance.

This contribution is a summary of experience from tender preparation and from the first stage of construction
of the D3 Highway Zilina StréZov - Zilina Brodno. This project has a very short designing and construction
period. For both of these, there are only 36 months from signing the Contract for Work.

In this contribution, there is a description of optimization of the design during the tender preparation, internal
discussions and risk analysis that are connected with the existing design and the designed alternative.
The time between announcement of the tender process results and entering into the Contract for Work is
for the preparatory works essential. This contribution summarizes the necessary works and negotiations
in this period.

Organization of designing in a joint venture with more designer studios is a basis for either success or failure
of the whole project. It describes preparation and management of design schedule and the engineering
activities in the frst part of the project.

At the end of the contribution, there is a description of the status of the design after one year of the
construction and summary of experience with its expected and actual progress.
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SPRAYED CONCRETE - THE BASIC OF THE SUCCESS OF THE NATM

Michal Zametnik!, Michal Kudela?

!Ing. Michal Zameénik, BASF Stavebni hmoty Ceska republika s.r.o., F V. Veselého 2760/7, 193 00 Praha,
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Abstrakt

Jednim ze zékladnich stavebnich prvkd technologie razby tuneld NRTM je pouZiti stfikaného betonu pro
stavbu tzv. primarniho osténi, které zajiStuje dotasnou stabilitu vyrubu tunelu. Pokud se vyznam stiikaného
betonu podceni a zanedbd se pfiprava této dilezZité soucasti technologie NRTM, miZe to mit dalekosahlé
diisledky pro realizaci celé razby tunelu. A to nejen ekonomické, tasové, ale také bezpecnostni.

Stfikany beton se zasadnim zpdsobem odliSuje od béZnych litych betonl a je tak charakteristicky nejen
zplisobem aplikace, ale i v mnoha dalSich parametrech. Na Slovensku bude v letech 2014-2016 aplikovéno
minimalné 500 000 m? stfikaného betonu pfi razbé tuneld. Snad tak bude konetné dostate¢né srozuména
i odborna betonarska verejnost s tim, Ze stfikany beton neni jen obycejny beton C 20/25.

Abstract

One of the basic principles of the technology NATM is the use of the sprayed concrete For the construction of
the so-called the primary lining, which provides temporary stability of tunnel excavation. If the importance
of the sprayed concrete is underestimate and neglect the preparation of this important part of NATM,
it could have far-reaching implications for the realization of the entire tunnel excavation. And not only
economic and time, but also safety.

Shotcrete is fundamentally different from conventional casted concrete and is thus not only a characteristic
way of application, but also in many other parameters. There will be applied in The Slovak Republic at least
500,000 cubic meters of sprayed concrete in 2014-2016 for the tunnel excavation. Hopefully, it will be
enough to finally understands by all the concrete experts that the sprayed concrete is not just an ordinary
concrete C 20/25.
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DESIGNING OF LONGITUDINAL VENTILATION OF THE TUNNEL AND ITS OPTIMIZATION IN TERMS
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Abstrakt

Systém vetrania je jednou z najddlezitejSich sdgasti technologického vybavenia cestnych tunelov. Do znacnej
miery ovplyviiuje ich spolahlivi a bezpetnd prevadzku, ¢i uZ pri normalnej premavke, alebo pri vzniku
poziarnej situacie v tuneli. Zvoleny vetraci systém, jeho koncepcia, volba konkrétnych typov ventilatorov
a ich regulacia ovplyviuji dimenzovanie elektrickych rozvodov a energetick( narocnost vetracieho systému
tunela, a tym aj vysku nakladov na vystavbu a prevadzku tunela. Prispevok pojedndva o skutocnostiach,
ktoré ovplyviiuji energetickd narocnost vetracieho systému tunela.

Abstract

The ventilation system is one of the most important components of technological equipment of road tunnels.
Largely affects their reliable and safe operation, whether in normal traffic or to give the fire situation in
the tunnel. Selected ventilation system, its concepts, specific types of ventilators and their control affect
the sizing of electrical wiring and energy consumption of the ventilation system of the tunnel, and thus
the amount of the costs to build and operate the tunnel. The article deals with Facts that affect the energy
consumption of the ventilation system of the tunnel.
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STRATENA TUNNEL - THE RECONSTRUCTION OF THE FIRST ROAD-TUNNEL IN SLOVAKIA

Martin Bakos$?, Peter Palotko?

IIng. Martin Bakaos, PhD., Amberg Engineering Slovakia, Somalického 1/B, 811 06 Bratislava,

tel: 02/59308261 e-mail: mbakos@amberg.sk; ?Ing. Martin Palocko, PhD., Amberg Engineering Slovakia,
Somaolického 1/B, 811 06 Bratislava, tel: 02/59308267 e-mail: ppalocko@amberg.sk

Abstrakt

Tunelom ¢ 035 Stratena prechadza cesta 1/67 v smere sever - juh. Cesta tvori zakladny komunikacny
systém s prepojenim okresnych miest Kezmarok - Poprad - Roznhava. Tunel Stratena bol postaveny v roku
1971 a v sticasnosti je v nevyhovujicom stavebno-technickom stave. Po hlavnej prehliadke tunela, ktora sa
uskutotnila v roku 2013, bol stavebny stav tunela vyhodnoteny ako zly (IV). Sdgastou tunela Stratend je
taktieZ systém odvodiiovacich Stélni, ktory bol vybudovany v 80-tych rokoch minulého storotia pocas prvej
rozsiahlej rekonstrukcie tunela. Systém odvodnovacich Stélni mal pravdepodobne stiahnut vodu z tunela
a odviest ju mimo dopravny priestor na volny terén. Rekonstrukcia bola zamerand len na odstranenie
zatekania horninovej vody do tunela, pri€om zrealizované prace tento ciel nenaplnili. Rekonstrukéné prace
na tuneli Stratena sd tak ako v minulosti aj dnes na Ziadost objednavatela (Slovenska sprava ciest - SSC)
zamerané len na odstranenie zatekania vody do tunela.

Abstract

Tunnel No. 035 Stratena is located on the north - south oriented state road 1/67. The road creates basic
communication system with the of connection district towns Kezmarok - Poprad - RoZiava. The tunnel
Stratend was built in 1971 and nowadays is in objectionable construction condition. After a main tunnel
inspection performed in 2013 status of the tunnel was evaluated as poor (IV). The system of dewatering
adits is also a part of tunnel Stratend. It was built in 1980’s during the first extensive re-construction.
Dewatering adits were probably supposed to take water from the tunnel and lead it out of traffic area
to free land. This reconstruction was aimed only to eliminate rock water inflow into the tunnel. However
performed works did not meet this goal. Basis on the client’s request (Slovenska sprava ciest - SSC)
reconstruction works on tunnel Stratend are aimed only to eliminate water inflow into the tunnel body.
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ZAMEDZENIE PRIESAKOV CEZ OSTENIA STARSICH TUNELOVYCH STAVIEB S POUZITIM CHEMICKYCH
INJEKTAZI /

AVOIDING SEEPAGES THROUGH OLDER TUNEL LININGS WITH USING CHEMICAL GROUTING
TECHNOLOGY

Marian Caban'

!Ing. Marién Caban, Minova Bohemia s.r.0., organizacné zlozka, Olhd 923/88B, 010 09 Zilina,

tel.: +421 41 5623281, e-mail: marian.caban@orica.com

Abstrakt

Zamedzenie prieniku vody cez ostenia podzemnych stavieb starSieho déta je technologicky naro€ny sanacny
zasah vytvérajlci dodatoént hydroizolaciu. Vzdy je potrebny individudlny pristup vo vztahu k okrajovym
podmienkam tej ktorej podzemnej konstrukcie. ObzvIast aktudlnou je tato problematika v oblasti tunelovych
stavieb, kde presakujica voda komplikuje prevadzku a zniZuje Zivotnost konstrukeii. KedZe histdria masivnej
vystavby tunelov na Slovensku siaha do obdobia prelomu 19. a 20. storotia (kedy sa budovali Zelezniéné
koridory), je zrejma potreba rekonStrukcii tychto de facto historickych objektov.

Abstract

Avoiding water penetration through the linings of older underground structures is technologically
demanding job which ferming additional waterproofing. It always requires an individual approach regarding
to the different boundary conditions of the specific underground constructions. Particularly topical is the
issue of tunnel structures where seepages complicated operation and reduce the life of the structures. As
the history of massive building tunnel constructions in Slovakia began at the turn of the 19th and 20th
centuries (when the rail corridors were built), consequently it is required to reconstruction of these de facto
historic structures.
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HYDROIZOLACNE SYSTEMY V PODZEMNEJ PRACE. BEZPECNOSTNY TUNEL MITHOLZ VO SVAJCIARSKU /
WATERPROOFING SYSTEMS IN UNDERGROUND WORKS. THE SAFETY TUNNEL MITHOLZ

IN SWITZERLAND

Enrico Dal Negro?, Veit Reinstadler?, Beat Liniger®, Eleonora Plescia*

Enrico Dal Negro, UTT Director, MAPEI SPA, Via Cafiero, 22, 20158 Milang, tel.: 02/37673933,

e-mail: e.dalnegro@utt.mapei.com; °Veit Reinstadler, Regional Manager, MAPEI SPA, Milano,

e-mail: v.reinstadler@utt.mapei.com; *Beat Liniger, Regional Manager, MAPEI SUISSE SA, Sorens,

e-mail: b.liniger@mapei.ch; *Eleonara Plescia Ing. Technical office, MAPEI SPA,

e-mail: e.plescia@utt.mapei.com

Abstrakt

V oblasti velkych podzemnych stavieb je na zabezpefenie odolnosti a FfunkEnosti konsStrukcie
v rekonstrukénych pracach délezité zrealizovat vhodny hydroizolagény systém. Clanok opisuje jedineény
pripad rekon3trukcie bezpenostného tunela Mitholz, vo Svajtiarsku. Tunel Mitholz o dizke asi 1,5km bez
hydroizolagného systému, sa nachadza v severnej ¢asti hlavného tunela Lotschberg. V nadvédznosti na vyskyt
zvySujucich sa pritokov vody v ramci bezpe€nostného tunela, MAPEI UTT navrhla na zaklade presnych
prieskumov a predbeznych skdSok kombinaciu dvoch réznych typov hydroizolagénych systémov. Pre tento
problém bol vybrany najvhodnejsi hydroizolacny systém pre druh sekcie tunela na zaklade dalSich faktorov
ako sd podmienky prenikania vody, geometria tunela, atd. MAPEI UTT vyvinul techniku prekrytia v mieste
styku dvoch hydroizolaénych vyrobkov, zhotovenych s prisluSnymi zariadeniami a lepiacimi produktmi,
za (celom ziskania dokonalého hydraulického utesnenia medzi tymito dvoma systémami. Volba pouzitia
oboch hydroizolagnych rieSeni, ktoré méZe pondknut iba MAPEI ako jediny partner, bola rozhodujica pre
riadenie celej vystavby, ako aj kone€nych nakladov.

Abstract

In the field of the major underground works to ensure structures durability and functionality for reconstruction
works, it is essential to realize a proper waterproofing system. The paper describes a singular case of
reconstruction of the Safety Tunnel Mitholz, in Switzerland. The tunnel Mitholz of about 1.5km length
without waterproofing system, is situated at north of the Lotschberg Base Tunnel. Following the occurrence
of increasing water inflows within the safety tunnel, MAPEI UTT has proposed a combination of two different
types of waterproofing systems through accurate surveys and preliminary tests. For this problem it has been
chosen the most suitable waterproofing system for the kind of tunnel section, on the basis of additional
factors such as conditions of water infiltration and the tunnel geometry, etc. MAPEI UTT developed an
overlap technigue in the passage phase between the two waterproofing products, made with proper devices
and adhesive products for the intersection area, in order to obtain a perfect hydraulic sealing between
the two systems. The choice of using both waterproofing solutions that only MAPEI can offer as a single
interlocutor, it was of fundamental importance for final cost purposes and management of entire work.
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POSOUZENI PRICIN PRONIKU VODY DO SEKUNDARNIHO KOLEKTORU A KVALITY DBEZDIVKY.

NAVRH DPATRENI PRO NAPRAVU /

THE ASSESSMENT OF THE CAUSES OF WATER INGRESS INTO THE SECONDARY CLASS OF THE UTILITY
TUNNEL AND QUALITY OF THEIR LINING. PROPOSAL MEASURES FOR CORRECTION

Viadislav Horak®, Hynek Janki?, Pavel Schmid®, Toma$ Vrana*

Idoc. Ing. Vladislav Horak, CSc.,, Ustav geotechniky, Fakulta stavebni VUT v Brné, Veveri 95, 602 00 Brno,
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tel.: 541147231, e-mail: vrana.t@fce.vutbr.cz

Abstrakt

V centru Brna byla dokoncena jiz 19. stavba sekundérnich kolektord. Jejich osténi bylo realizovano ze SB
pomeéry. Kratce po dokonceni vSak doslo k vyznamnym prisakim vody do kolektoru. Tento stav vyvolal
spor mezi investorem a zhotovitelem dila. Provedend posouzeni se zabyvala plivodem prosakuijici vody
i kvalitou obezdivky. Bylo zjiSténo, Ze kolektor vytvari bariéru vzdouvajici hladinu podzemni vody. Ta pochazi
z infiltrace srdzek a do Stoly pronika pracovnimi sparami obezdivky. Kvalita konstrukce byla posouzena
laboratornimi testy betonu na odebranych jadrovych vyvrtech. Bylo potvrzeno dodrZeni projektu - tlousStka
obezdivky, poZadovana kvalita SB i pfisada XYPEX. Stav kolektoru je tedy zpdsoben chybami navrhu.
Projekt vibec neuvaZoval pfitomnost podzemni vody. Doslo ke kombinaci podcenéni hydrogeologické
situace a nevhodného umisténim podzemni konstrukce s vysledkem vzniku vzdouvaijici bariéry. Pro napravu
nevyhovujiciho stavu byla navrZzena opatfeni.

Abstract

In the center of Brno was build 19 construction of secondary class of the utility tunnels. Their lining was
processed as shotcrete with additive - XYPEX. In the course of geological survey there were not discovered
more demanding hydrogeological conditions. Shortly after the finishing of the tunnel there, were the number
of significant leaks of water to the interior space of utility tunnel. This actual condition provoked dispute
between the investor and the contractor. On the basis of the assessment of the guality of the lining and
the source of water leaks it was found that utility tunnel creates a barrier of billowing underground water.
This water comes from the rainfalls and penetrates into the interior space of utility tunnel through the
construction joints of the tunnel lining. The lining was laboratory tested by means of core bores which
confirmed the requirements of the project such as the lining thickness, required quality of the shotcrete
and additive XYPEX. The conditions of the utility tunnel are caused by sum of mistakes in design and
underestimation of the hydrogeological situation or inappropriate location of tunnel. The measures was
designed to correction of unsatisfactory condition.
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MODERNIZACIA ZELEZNIENE) TRATE HOLM-NYKIRKE, CAST UHN-07 SNEKKESTAD - NORSKD /
MODERNISATION OF THE RAILWAY LINE HOLM-NYKIRKE, PART UHN-07 SNEKKESTAD - NORWAY
Oliver Horvath!

!Ing. Oliver Horvath, TuCon, a.s., K cintorinu 63, 010 04 Zilina - Banovd, tel.: + 421 917 884 003,
e-mail: oliver.horvath@tucon.sk

Abstrakt

Clanok popisuje razenie pristupovéha, hlavného a Gnikového tunela Snekkestad na novej dvojkolajovej
Zeleznicnej trati na trase Holm - Nykirke v Ndrsku. Stavba je sdcastou rozsiahleho projektu modernizacie
trate Vestfold (Oslo - regidn Vestfold/Grenland), asi 80 km juzne od hlavného mesta Nérska - Oslo. Cela
trasa trate Holm - Nykirke v diZke 14,1 km pozostéva z 12,3 km dlhého dvojkolajového Zeleznitného tunela
prierezu 133,1 m? Sdcastou projektu je aj vystavba podzemného terminalu pri meste Holmestrand, kde
bude v dizke 850m zvétSeny prierez az na 500 mZ Cielom modernizacie trate je dosiahnut zvy3enie
dopravnej rychlosti viaku na 250 km/h a zniZenie tasu prepravy do Osla o jednu tretinu.

Realizacia projektu bola rozdelena do 5 Easti. Zilinska spoloénost TuCon a. s. realizovala raziace prace
na najjuznejsej tasti UHN-07 Snekkestad v €ase od augusta 2011 do decembra 2014. Razili sa tri tunely
- 325m dlhy pristupovy tunel R13, 2100m dlhy hlavny tunel (Holm a Fegstad) a 388 m dlhy Unikovy
tunel R12 Almedal, vSetky podla zésad Ndrskej tunelovacej metédy. Zvlastnostou bolo razenie geologicky
problematického 60m dseku tunela Fegstad pod ochrannym dazdnikom tvorenym mikropilétami ON
114/6,3 mm, striekanym beténom s ocelovou sietovinou a obldkovou vystuzou HEB200.

Abstract

The article describes the driving of the access, main and escape tunnel Snekkestad on a new double-
track railway line on the route Holm - Nykirke in Norway. The construction is part of a major project of
the modernisation of the Vestfold line (Oslo - Vestfold/Grenland region) about 80 km south of the capital
of Norway - Oslo. The whole 14.1km long route of the Holm - Nykirke line consists of a 12.3km long
double-track railway tunnel with a cross-section of 133.1 m? The project includes the construction of
an underground terminal near the town of Holmestrand, where the cross-section will be enlarged up to
500 m? along a 850 m long section. The aim of the modernisation of the line is to achieve an increase of
the transport speed of the train to 250 km/h and a reduction of the transport time to Oslo by one third.
The implementation of the project has been divided into 5 parts. The company from Zilina TuCon as.
performed driving operations on the southernmost part UHN-07 Snekkestad in the period from August
2011 to December 2014. Three tunnels were driven - the 325m long access tunnel R13, the 2100m
long main tunnel (Holm and Fegstad) and the 388 m long escape tunnel R12 Almedal, all according to the
principles of the Norwegian tunnelling method. A curiosity was the driving of the geologically problematic
60m long tunnel section Fegstad under a protective umbrella made up of ON 114/6.3 mm, micropiles,
shotcrete with steel mesh and arch reinforcement HEB200.
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SANACE SEGMENTOVEHO OSTENI JEDNOKOLEINYCH TUNELO PRAZSKEHO METRA V.A /
REHABILITATION OF SEGMENTAL LINING OF SINGLE-TRACK PRAGUE METRO V.A TUNNELS
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Abstrakt

Nedilnou soutasti dokontovacich praci tunelovych dél je dodatecné tésnéni prisakli podzemni vody
skrz definitivni osténi tuneld. Vzhledem k tomu, Ze v poslednich letech prevazovala v prostiedi teského
podzemniho stavitelstvi tzv. Nova rakouska tunelovaci metoda, vyznacujici se dvouplastovym osténim
s mezilehlou hydroizolaci, byly sanacni postupy vyvijeny praveé pro tuto metodu.

Spolu s vystavbou patého provozniho Gseku trasy A prazského metra doSlo k navraceni metody
mechanizovaného tunelovani do €eskych luhi a hajd, tentokrat v podobé zeminovych stitd. Pfispévek hodnoti
a rekapituluje zkuSenosti se sanatnimi pracemi na tésnéni tunelového osténi, sloZzeného z prefabrikovanych
Zelezobetonovych segmentd.

Abstract

Subsequent sealing of underground water infiltrations through definitive tunnel lining is integral part of
finalization works during tunnel construction process. With respect to fact, that so called New Austrian
tunnelling method distinguished by double layer lining with intermediate waterproofing layer predominated
Czech underground construction sector in last period, also rehabilitation procedures were developed for
this tunnelling method. Along with construction of fifth operational section of Prague metro Line A return of
mechanized tunnelling to Czech “meads and groves” occurred for earth pressure balanced shields. Article
deals with evaluation of experience with rehabilitation works of tunnel lining composed from prefabricated
reinforced concrete segments.

Ak cheete zobrazit PRISPEVOK vo forméte PDF, kliknete kamkolvek na stranke. /
To see the FULL PAPER in a PDF format, click anywhere on the page.



2015\)
7ILINA

ULOHY PRI REKONSTRUKCII TUNELA GLATSCHERAS, BERGUN, SVAICIARSKD /

CHALLENGES IN THE REMEDIATION OF THE GLATSCHERAS-RAILWAY-TUNNEL, BERGUN, SWITZERLAND
Simon Janele!

Dipl.-Ing. Simon Janele, Project Manager, Basler & Hofmann AG, Consulting Engineers, Bachweg 1,
[H-8133 Esslingen, Switzerland, tel.: 0041/44/3871561, e-mail: simon.janele@baslerhofmann.ch

Abstrakt

334 m dihy jednopruhovy tunel Glatcheras patriaci Zelezniciam Rhaetian (RhB) je tastou najznamejSej
7eleznitnej trate Albula vo Svajtiarsku, ktora je svetovym dediéstvom UNESCO. Tunel sa nachadza vo vy3ke
okolo 1350m n. m. a bol postaveny v roku 1903 kvali zosuvu pody, ktora zakryla stard Zeleznignd trat.
Tunelové ostenie je vybudované z prirodného kamenného muriva, niektoré tunelové tasti vSak toto ostenie
nemaja.

Dva vstupné portaly, ktoré ukoncujd tunel sd taktiez z prirodného kamenného muriva. Tunel vykazuje znacné
porusenie konstrukcie a nespiiia aktudlne poZiadavky (napr. svetlé rozpétie, bezpe¢nost). Hlavnou dlohou
projektu je obnova existujlcej konStrukcie za Gcelom dalSej prevadzky na nasledujicich 70 - 100 rokov.
Oprava musi prebehn(t pod dohladom UNESCA (kvali portalom) a musi byt umoZnena prevadzka trate potas
celej vystavby. Oprava tunela Glatscheras reprezentuje pilotny projekt s ohladom k tzv. ,Normalbauweise
Tunnel” - Standartny rekonstrukény koncept predstaveny Zeleznicami RhB, ktory sa zaklada na instalacii
prefabrikovanych beténovych elementov. Uvedenim tohto Standartného konceptu, ma klient v dmysle
Standartizovat planovanie a stavebné prace pre rekonstrukciu vlastnych tunelov. Toto prispeje k nizsim
nakladom a skrateniu asu vystavby.

Abstract

The 334 m long single-lane Glatscheras-Tunnel of the Rhaetian Railway (RhB] is part of the famous Albula
Railway Line in Switzerland, which is an UNESCO World Heritage Site. The tunnel is located about 1,350 m
above sea level and was built in 1903 due to a landslide that covered the existing railway line. The tunnel
lining consists of natural stone masonry; some tunnel sections are unsupported. Two portal structures of
natural stone masonry complete the tunnel. The tunnel shows significant signs of structural damage and
doesn’t fulfil actual requirements (e.g. clearance gauge, safety). The main aim of the project is to remediate
the existing structure in order to enable operation for the next 70 - 100 years. The remediation has to
occur observing the conditions of UNESCO (for the portals) and enabling rail operations during the entire
construction time. The remediation of the Glatscheras-Tunnel represents a pilot project with respect to the
so called “Normalbauweise Tunnel” - a standard refurbishment concept introduced by the RhB basing upon
the installation of prefabricated concrete elements. With the introduction of this standard concept the client
intends to standardise planning and construction works for the remediation of their own tunnels. This will
contribute to lower costs and a reduction in construction time.
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REKONSTRUKCIA HISTORICKE) PODZEMNE) VODNEJ ELEKTRARNE V KREMNICI /
RECONSTRUCTION OF HISTORICAL UNDERGROUND HYDRO POWER PLANT IN KREMNICA

Pavel Melichertik!, Marian Oravec?

!Ing. Pavel Melichercik, Skanska SK, Krajnd 25, 821 04 Bratislava, Zavod Tunely SK, KoSovska cesta
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tel.: +421 902 986 281, e-mail: marian.oravec@skanska.sk

Abstrakt

Spolotnost Skanska SK zrealizovala v roku 2014 vymenu privodného ocelového potrubia a elektrickych
kablov spolu s nosnymi konstrukciami na najstar$ej funkenej podzemnej elektrarni v hibke 245m pod
povrchom na juznom okraji historického mesta Kremnica.

Ocelové potrubné rozvody, nachadzajdce sa v jame, boli moralne aj fyzicky opotrebované a opakovanymi
poruchami ohrozovalo bezpecnost prevadzky tak elektrarne, ako aj samotnej zvislej dopravy v jame.
Doprava a manipulacia s potrubim v stiesnenych priestoroch Sachtovej budovy si vyZiadala navrh a vyrobu
niekolkych originalnych technickych rieSeni, ktoré prispeli k zabezpe€eniu bezproblémovej realizacie zakazky.
Nérocné prace boli vykondvané za prisneho dodrZiavania zasad BOZP. Pri vymene potrubia zamestnanci
spolo¢nosti Skanska, pracujici nad volnou hibkou, pouZivali prvky pre individudine zabezpetenie - osobné
ochranné pracovné prostriedky ako sd zachycovace, bezpetnostné smytky a bezpetnostné postroje. Aj
vdaka tymto opatreniam bola zdkazka zrealizovand bez akéhokolvek pracovného drazu.

Abstract

In 2014 Skanska SK has performed exchange of steel supply pipes and electric cables along with the
supporting structures for the oldest functioning underground hydropower plant on the southern border of
the historic town of Kremnica in depth of 245 m below the surface.

Steel pipeline located in the pit was morally and physically worn out and by repeated malfunctions
endangered the operation safety of the power plant itself as well as the vertical transport in the pit.
Transport and handling with the piping in the confined spaces of the shaft building required to design and
manufacture a number of original technical solutions that helped to ensure the smooth execution of the
contract. Difficult tasks were carried out in strict compliance with the principles of occupational health and
safety. During replacement of the pipes all Skanska’s employees working over free depth, used features for
individual safety - personal protective equipment such as grippers, security loop and harnesses. Also thanks
to these actions, the contract was carried out without any work accident.
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SEKCIA 3: GEOTECHNICKY PRIESKUM A MONITORING /
SESSION 3: GEOTECHNICAL SURVEY AND MONITORING

INZENYRSKOGEDLOGICKY PROZKUM PRO TUNELY RADLICE V PRAZE FORMOU PROZKUMNE STOLY /
A PILOT GALLERY AS AN ENGINEERIGN GEOLOGICAL STUDY FOR RADLICE TUNNELS IN PRAGUE
Vaclav Dohnalek?, Radovan Chmelai?, David Harant?
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Abstrakt

méstsky okruh. Uzemi, kterym mé Radlicka radiala od zapadu na vychod projit, vytvafi pro trasu specifické
terénni i urbanistické podminky. Proto vice jak polovina z 5,5km dlouhé trasy bude vedena tunely.
NejdelSimi z nich jsou razené tunely Radlice o délce 2220 m. Ty budou tvofeny severnim a jiznim tunelovym
tubusem a dvéma vjezdovymi a vyjezdovymi rampami. Razeny budou od vychodu pievazné ve zdravych
devonskych a silurskych hornindch s polohami vapencl a nakonec v ordovickych hornindch. Velkym rizikem
pro razbu je vyskyt az 100m hlubokych krasovych jevd. Ty zpdsobily mimoradnou udalost pfi budovani
jiného podzemniho dila, které se s tunelem mimodroviiové kiizi.

V soucasné dobé se provadi podrobny inZenyrsko-geologicky priizkum pro celou trasu Radlické radialy.
Jeho soucasti je i prlizkumna Stola dlouha 850m vedena v budouci trase severni tunelové trouby Tuneld
Radlice. DileZitou Glohou prizkumné Stoly je mimo jiné lokalizace mist s moZnym vyskytem krasovych
jevd. Ziskavana data a informace z prizkumu budou slouZit jako podklad pro podrobnou projektovou
dokumentaci tunell Radlice.

Abstract

In future, the Radlickd radial will connect the two most vital of Prague’s transport lines, the inner ring and
city bypass. The area, which is being crossed from west to east, creates specific field and urban conditions.
Therefore, most of the 5.5km long route, will run through tunnels. Longest of these are bored tunnels.
These consist of the southern and northern tunnel tubes and two in-out ramps. The tunneling from the east
will go through generally healthy Devonian and Silurian rocks with occurrences of limestone, followed by
Ordovician rocks. Up to 100m deep karsts pose a significant threat for the work, since there has already
been an accident during excavation of a different underground construction, which crosses the planned
tunnel in different height.

A detailed geotechnical survey is being held in these days. A 850 m long pilot gallery represents a part of
the survey and is located in the area of the future northern tunnel. The gallery’s significant task, is to locate
places with deep karst occurrences. The obtained data for the survey will be used for the detailed planning
of Radlice tunnel.
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Abstrakt

V poslednych rokoch sa pri inSpekcii dopravnych stavieb vo vécSej miere zatali pouzivat georadarové
merania. Jednym z takychto dopravnych objektov sd aj tunely a podzemné stavby. Skidsenosti ukazuijy,
Ze konstrukeéné prvky takychto stavieb sa pomerne dobre zobrazuji v ziskanych radarogramoch. Je pri
tom potrebné akceptovat podmienky merania vyplyvajice z charakteru skdmaného objektu ako aj
z poziadaviek na vyber parametrov metodiky merania a meracieho zariadenia. V predkladanom prispevku
bud( prezentované vysledky takéhoto georadarového merania v tunelovej stavbe a dokumentované budd
prejavy viacerych konStrukénych prvkov tunelovej stavby v georadarovom obraze.

Abstract

Inrecentyears, an inspection of traffic engineering to a greater extent started using geo-radar measurements.
One of such transport Facilities as well are tunnels and underground structures. Experience shows that the
design features of such buildings is relatively well in most radarograms obtained. It is therefore the need
to accept the conditions of measurement resulting from the nature of subjects, as well as the requirements
for selection of the parameters of measurement methodology and measurement equipment. In the present
post will be presented the results of such geo-radar measurements in tunnel construction and documented
will exhibit a number of structural elements of tunnel construction in the GPR image.
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Abstrakt

Prispevok prezentuje skdsenosti z planovania, inStrumentdcie a vykonavania kontrolnych merani
na portaloch dopravnych tunelov v Slovenskej republike pocas ich realizacie. Analyzovand je vhodnost
roznych monitorovacich metéd pri zabezpecovani docasnej stability portalov. Pozornost bude sdstredena
na meranie deformdcii pod povrchom a na povrchu, napati a tlakov v geotechnickych konStrukcidch ako aj
v horninovom masive a to manudlnym aj automatizovanym spdsobom. Stru¢ne bud( predstavené aj nové
moznosti modernej meracej techniky pri kontrole kvality prevedenia geotechnickych objektov.

Abstract

The article presents experience from planning, instrumentation and executing of control measurements on
the portals of transport tunnels in Slovak Republic during their implementation. The suitability of different
monitoring methods in order to ensure temporary stability of the portals is analyzed and attention will
be focused on measuring of subsurface and surface deformations, tension and pressure in geotechnical
constructions as well as in rock mass in both manual and automated way. The new possibilities of modern
measurement technology which is used for checking the gquality of design of geotechnical objects will be
also presented in brief.
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Abstrakt

Ve druhé poloviné roku 2013 se rozbéhly stavebni prace na Sudoméfickém tunelu, ktery je stavén v ramci
modernizace IV. tranzitniho Zeleznitniho koridoru v dseku Tabor - Sudométice u Tabora v CR. Tunel je 444 m
dlouhy, z toho je 420m razenych a po dvanacti metrech maji shodné jizni i severni hloubené tasti. Tunel
byl razen Novou rakouskou tunelovaci metodou, pouze jizni €ast, kterd podchazi stavajici silnici /3, byla
budovana systémem ,Zelva“. Tunel byl raZen v horninach moldanubika, které byly representovény rulami
rlizného stupné zvétrani a rozpukani. Nase spoletnost na tomto tunelu provédéla geotechnicky a stavebni
dozor a byla zde rovnéZ zhotovitelem geotechnického monitoringu. Podzemni dilo bylo zdarné vyrazeno
v tervnu 2014. Nasledné stavebni prace, spotivajici v instalaci hydroizolacniho a drenazniho systému
a ve vybudovani sekunddrniho monolitického osténi, byly dokongeny v prosinci 2014. V soutasné dobé
v tunelu probihaji dokontovaci prace. Pfedpoklad predani dokonceného tunelu do zkuSebniho provozu je
v srpnu letoSniho roku. Tim se o nékolik minut zrychli doprava v dseku Tabor - Sudoméfice. Po modernizaci
celého IV. koridoru se miZzeme t&Sit na zkraceni jizdni doby vlakd z Ceskych Budgjovic do Prahy z piivodnich
2 h 30 min na 1 h 45 min.

Abstract

The construction work on the Sudomerice tunnel, which is built within the framework of the modernisation
of the 4% railway transit corridor in section Tabor - Sudomerice u Tabora, started in the second half of the
year 2013 in the Czech Republic. The tunnel is 444 m long. 420m were built by mining and the excavated
parts on the south and north portals are 12 m long. The tunnel was built using the principles of the NATM,
only the south part under the road 1/3 was built with technique “turtle shell”. The tunnel was built through
Moldanubic rock types, which were represented by gneiss which had various rate of weathering. Our
company carried out geotechnical and construction supervision on the tunnel and we also did geotechnical
monitoring. The underground construction was successfully mined in June 2014. The following works,
which included installation of waterproof and drainage system and construction of the secondary lining,
were finished in December 2014. The final works in the tunnel are being done nowadays. It is assumed that
tunnel will be in operation in August 2015. The journey will be faster by several minutes between Tabor
and Sudomerice. After the completion of the 4th corridor modernisation, the travel time of trains from Ceske
Budejovice to Prague will be reduced from the original 2 hours and 30 minutes to 1 hour and 45 minutes.

Ak cheete zobrazit PRISPEVOK vo forméte PDF, kliknete kamkolvek na stranke. /
To see the FULL PAPER in a PDF format, click anywhere on the page.

| 57




2015\)
7ILINA

INZINIERSKDGEOLOGICKA A GEDTECHNICKA CHARAKTERISTIKA HORNINOVEHO MASIVU TUNELA PRESOV /
PRESOV TUNNEL, ENGINEERING GEOLOGICAL AND GEOTECHNICAL CHARACTERISTIC OF THE ROCK MASS
Michal Kubis?, Jozef Majertak®, Anna Grentikova*

!Mgr. Michal Kubis, PhD., Ing. Jozef Majercak, RNDOr. Anna Grencikova, Geofos, s.r.o., Velky diel 3323,

010 08 Zilina, tel.: 041/ 5652 747, e-mail: michal.kubis@geafos.sk; jozef majercak@geofos.sk;
anna.grencikova@geofos.sk

Abstrakt

Podrobna etapa inZinierskogeologického a hydrogeologického prieskumu tseku dialnice D1 Presov zépad -
PreSov juh, zhodnotila inZinierskogeologické, geotechnické a hydrogeologické pomery v trase tunela PreSov.
Ulohou prieskumu bolo postdenie stability portalovych Gsekov, rozélenenie a charakteristika horninového
masivu tunelovych rdr. V tunelovych rdrach boli vyélenené geotechnické dseky a nasledne kvazihomogénne
bloky, v ktorych bola hodnotend kvalita horninového masivu na zaklade klasifikacnych systémov RQD, RMR,
gTs.

Abstract

Detailed stage of engineering geological and hydrogeological investigation of the D1 motorway PreSov
west - Presov south, assessed engineering geological, geotechnical and hydrogeological conditions in the
PreSov tunnel. The roles of the geological investigation were to assess the stability portals, partitioning
and characteristics of the rock mass in the tunnel corridors. The tunnel tubes were divided into geotechnical
sections and quasi-homogeneous blocks, carried out together with categorisation of the rock mass in RQD,
RMR, QTS classification system.
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Abstrakt

Dialnica D1 v dseku Turany - Hubova je v sdtasnej dobe posudzovand v dvoch alternativnych traséch.
V ramci tzv. tunelového variantu je navrhovany tunel Korbelka, pretinajici masiv Kopy (1187 m n. m.).
V roku 2014 bol realizovany v trase tunela orientacny inZinierskogeologicky a hydrogeologicky prieskum,
ktory poskytol nové informacie o geologickych, hydrogeologickych a geotechnickych pomeroch. Zistené
idaje sa v mnohych ohladoch liSia od doposial prezentovanych Stidii a predpokladov. Cielom prispevku je
zhrndt sGcasny stav poznania s poukazanim na rozdielnosti medzi teoretickymi predpokladmi, oéakavaniami
a zistenou skutognostou.

Abstract

There are two main alternative lines of highway D1 Turany - Hubovd, which are presently evaluated. In
tunnel alternative, massif of Kopa (1187m a.s.l) is crossed by designed tunnel Korbelka. In the year
2014 a preliminary engineering geological and hydrogeological investigation was conducted in the line of
tunnel, which offered new information about geological, hydrogeological and geotechnical conditions. The
aim of contribution is to summarize actual edge of know and comparison of theoretical assumptions and
expectations and detected reality.
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Abstrakt

V trase rychlostnej cesty R4 PreSov - severny obchvat st navrhnuté tunely Bigo$ a Okruhliak. V etape DSP
bolo smerové vedenie tunela upravené na ,kratky variant tunela Okruhliak”. InZinierskogeologicky prieskum
v etape OSP bol realizovany pre novy variant v etape orientacného a aj podrobného inZinierskogeologického
a hydrogeologického prieskumu overené zloZité inzinierskogeologické pomery. Tunel bude razeny
v neogénnych sedimentoch charakteru ilovcov s vyraznym napdcanim. Prieskum bol realizovany vrtnymi
pracami s vyuzitim geofyzikalnych metdd povrchovych a karotdznych. Prieskumom boli doplnené informacie
o0 napuciavani ilov, vyskyte minerdlnych vod v masive neogénu s vysokou siranovou agresivitou. Na zaklade
komplexného prieskumu bol horninovy masiv rozéleneny na kvazihomogénne bloky s charakteristikou
inZinierskogeologickych a geotechnickych vlastnosti.

Abstract

In the way of the speed road “R4 PreSov - north bypass” are designed two tunnels Bigos and Okruhliak.
In detailed exploration the tunnel Okruhliak was modified to ,short variant tunnel Okruhliak”. Engineering
geological survey in detailed exploration was realized for a new variant of stage reconnaissance exploration
and a detailed engineering and hydrogeology exploration for validated complicated engineering geological
conditions. The tunnel will be excavated in the Neogene sediments character claystone with significant
swelling. The survey was conducted exclusively drilling work using geophysical methods of surface and
geophysical logging. The survey was supplemented by swelling clays, occurrence of mineral water in the
massif of the Neogene with high sulfate aggressiveness. Based on a comprehensive review of the rock mass
was divided into quasi homogeneous blocks with engineering geology and geotechnical characteristics.
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Abstrakt

Zeleznitny tunel Turecky vrch bol realizovany v ohdobi 1X/2009 a7 1IV/2013 ako sitast modernizécie
Zeleznicnej trate Nové Mesto nad Véhom - Pdchov, Zkm 100,500 - 159,100 pre tratovd rychlost do 160
km/h. Tunel prekondva masiv Tureckého vrchu, ktory je v prevaznej miere budovany pevnymi dolomitmi
a vapencami. Potas prac geotechnického monitoringu bol zaznamenany vyskyt krasovych javov. Predkladany
tlanok poukazuje na prace sdvisiace s dokumentaciou a vymapovanim krasovych javov v dne tunelovej rary
a sposoby ich sandcie.

Abstract

Turecky vrch railway tunnel was realized for a period since IX/2009 to IV/2013 as part of the modernization
of the railway line Nové Mesto nad Vahom - Pichov railway km 100.500 to 159.100 for the line speed to
160 km/h. Tunnel overcomes Turecky vrch massive, which is mostly built by solid dolomite and limestones.
During the geotechnical monitoring was recorded occurrence of karst phenomena. The article describes
the work related to documentation and mapping of karst phenomena in the tunnel tube, and methods of
redevelopment.
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Abstrakt

Na zapadé Slovenska, v Zilinském kraji probihd soutasné stavba tfi tunell. Jedna se o tunel Ovtiarsko
a Zilina na dalnici D1 v Gseku Hritovské Podhradie - Lietavska Litka, a dale tunel Povazsky Chimec
na dalnici D3 v Gseku Zilina (Strazov) - Zilina (Brodno). Geologickou dokumentaci razeb zajistuje Arcadis,
a.s. a Geofos, s.r.o. Geologové spolupracuiji pfi feSeni pfipadnych problémd majicich pdvod v geologickych
a hydrogeologickych podminkach. Clanek popisuje metodiku geologické dokumentace €eleb a problematiku
zatfidéni celby do tunelarskych klasifikaci.

Abstract

To the west of Slovakia in the Zilina region coincides construction of three tunnels in the same time. It is
a tunnel Dveiarsko and Zilina in the section Hritovské Podhradie - Lietavské Laka of highway D1, and tunnel
Povazsky Chimec in section Zilina (StrdZov) - Zilina (Brodno) of highway D3. Geological documentation of
tunnels excavation provides Arcadis, Inc. and GEOFOS, Ltd. This report describes methods of geological
documentation of tunnel excavation and problems of tunneling classifications.
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Abstrakt

Zapadni tast Velkého Méstského Okruhu, ktera patfi mezi nejzatiZzenéjsi komunikace v Brné, prochazi dzkym
prilomovym Gdolim Feky Svratky. Z prostorovych diivodd okruhu je zde jeho vozovka pouze dvoupruhova.
Vedle ni je na vlastnim télese soubéZné vedena tramvajova trat. Aby i v tomto Gseku bylo moZno rozsifit
komunikaci VMO na 4 jizdni pruhy, bude prostor stavajiciho tramvajového télesa vyuzit pro dalsi 2 pruhy
a tramvaj prevedena do tunelu v sousedstvi zminéné komunikace.

Prvni prizkumné prace pro tramvajovy tunel probéhly jiz v 70. letech minulého stoleti. V roce 2008 byl
realizovan podrobny priizkum, kterym byly zjiStovany geologické poméry a geotechnické vlastnosti zejména
v prostoru jizniho - Pisareckého portdlu. V letoSnim roce na tuto etapu navazal doplitkovy priizkum
v prostoru severniho - Zabovfeského portalu. Geologické poméry horninového masivu byly zjistovany
pilotnimi subhorizontélnimi vrty, geotechnické vlastnosti polnimi smykovymi zkouskami a laboratornimi
zkouskami horninovych vzorkd.

Zatimco prvni etapa priizkumu z roku 2008 byla zaméfena zejména na optimalizaci samotné trasy tunelu,
poznatky zjisténé dopliikovym prizkumem prokazaly moZnost realizace tunelu a sou¢asné poskytly detailni
tdaje pro findlni projekéni navrh a samotnou realizaci razby.

Abstract

The Western part of Large City Ring which belongs to the most traffic loaded roads in Brno passes through
the narrow valley of river Svratka. Limited space makes the reason why the roadway has only two traffic
ways here. A tram line is drawn parallel next to roadway on its own body. The road should be widened
to four traffic ways using the space of contemporary tramway body and tramway will be relocated to the
tunnel in the vicinity of the current road.

First survey works for tramway tunnel carried out in seventies of the last century. The next survey for the
tunnel was realized in 2008, when the geotechnical properties were measured in the place of the southern
portal. In present year, the survey was aimed to the space of the northern portal. Geological building was
found out with subhorizontal boreholes, geotechnical properties of rock mass with field shear tests and
laboratory tests of the rock samples.

The survey in 2008 was focused on optimizing the route of the tunnel. Findings of additional research have
shown the feasibility of the tunnel and have provided detailed information for the design proposal and
realization of the tunnel itself.
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Abstrakt

Pre bezpecny a efektivny navrh realizacie a nasledné vystuZenie konStrukcie tunelovej riry je potrebné
to moZno najredlnejSie stanovit geotechnické parametre horninového masivu, v ktorom bude podzemné
dielo realizované. Za tymto dcelom sa v minulosti vyuZzivali viaceré skasky in-situ a to predovietkym
velkorozmerové statické zataZovacie skisky doskou realizované v prieskumnych Stéliiach a Sachticiach.
V snahe redukovat naklady na inZinierskogeologicky prieskum sa v sdasnosti od realizécie prieskumnych
StdIni updsta. Ako vhodnd nahrada pre stanovenie deformacnych veli€in horninového prostredia skiskami
in-situ sa do popredia dostavaju dilatometrické skdsky vo vrtoch. Robustnd konStrukcia dilatometrickej
sondy umoZfiuje realizaciu skdsky v hibkach do 500m (2000 m). Skiska spotiva v radialnom zataZavani
steny vrtu, pricom sa sledujd objemové deforméacie podobne ako pri presiometrickej skiske. Predkladany
prispevok sumarizuje vysledky realizovanych dilatometrickych skisok vo vrtoch potas prieskumnych prac
pre planovany Zeleznitny tunel Kycerka na trati Zilina - Bohumin, pre alternativny tunel Korbelka na dialnici
D1 Turany - Hubovd, ako ja vysledky realizovanych dilatometrickych skisok potas razenia tunela Cebrat
na trase dialnice Hubova - lvachnova v rémci geotechnického monitoringu tunela.

Abstract

For safe and effective design of tunnel driving and subsequently of tunnel tube’s structure reinforcement it
is necessary to determine the geotechnical parameters of the rock massif in the vicinity of the tunnel. For
this purpose a number of in-situ geotechnical tests were used in the past, especially large scale static plate
load test carried out in exploratory galleries and pits. In an effort to reduce the overall cost of engineering
geological exploration the performance of the exploration adits is currently waived. As a suitable alternative
for determination of deformation parameters of the rocks by field tests a dilatometer tests in boreholes
come to the fore. Robust design of dilatometer probe enables an execution of dilatometer tests at depths
up to 500 m. In extreme cases abroad were these tests conducted at depths up to 2000 m. The test is based
on a radial loading applied to a borehole walls, simultaneously followed by radial deformation detection,
similar to the pressuremeter test. The presented contribution summarizes the results of the implemented
dilatometric tests in boreholes during exploration works for the planned railway tunnel Kyéerka on the
line Zilina - Bohumin, for alternative Korbelka tunnel on the motorway D1 Turany - Hubové and results
of dilatometric tests conducted during driving of tunnel Cebrat on the highway D1 Hubova - lvachnova as
a part of geotechnical monitoring of the tunnel.
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ULOHA GEOTECHNICKEHO MONITORINGU A INZENYRSKO-GEDLOGICKE DOKUMENTACE V RAMCI
VYSTAVBY USEKU DALNICE D3 ZILINA (STRAZDV) - ZILINA (BRODND) /

THE ROLE OF GEOTECHNICAL MONITORING ANG GEDLOGICAL DOKUMENTATION WITHIN

THE CONSTRUCTION OF MOTORWAY SECTION D3 ZILINA (STRAZOV) - ZILINA (BRODND)
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Abstrakt

Nové budovany dsek dalnice D3 Zilina (StraZov) - Zilina (Brodno) predstavuje rozsahlou stavbu zahrnujici
2,2km dlouhy tunel Povazsky Chimec razeny metodou NRTM a dvé estakady s délkou 1,5 a 0,4km pies
Hricovskou prehradu a Kysuci. Vzhledem k narocnosti stavebnich konstrukci a sloZitym geologickym
podminkam v podobé tektonicky postiZzenych hornin bradlového pasma se realizace stavby neobejde bez
komplexniho geotechnického a hydrogeologického monitoringu. V ramci jednotlivych stavebnich objekti
tohoto nového dseku délnice D3 bylo v mnoha pfipadech ndzorné ukazano, Ze pfinos geotechnické innosti
na takovémto typu stavby spotiva jak v zajiSténi celkové bezpecnosti vystavby, tak zejména jeji adaptaci
na zastizené geologické poméry odrazejici se v jejim urychleni a snizeni nakladd.

Abstract

The newly built section of the D3 matorway Zilina (StréZov) - Zilina (Brodno) represents a large construction
involving 2.2km long tunnel PovaZsky Chimec excavated by the NATM and two scaffold bridges with
a length of 1.5 and 0.4 km across the dam Hricov and the river Kysuca. Due to the complexity of structures
and complicated geological conditions in the form of tectonically affected rock mass, the implementation of
the project is not possible without a comprehensive geotechnical and hydrogeological monitoring. Within
individual construction objects of this new section of motorway 03 in many cases it was clearly shown,
that the benefits of geotechnical activities on such a type of construction involves both ensuring the overall
safety of construction, and especially its adaptation to encountered geological conditions reflected in its
acceleration and cost reduction.
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SEKCIA 4: BEZPECNOST PODZEMNYCH STAVIEB, VRATANE POZIARNE)
BEZPECNOSTI /
SESSION 4: OPERATIONAL SAFETY OF TUNNELS INCLUDING FIRE SAFETY

JEDNOROZMERNA ANALYZA APLIKOVANA PRI NAVRHU VETRANIA DIALNICNEHO TUNELA /
MONODIMENSIONAL TECHNIQUE APPLIED TO THE VENTILATION DESIGN FOR HIGHWAY TUNNEL
R. Borchiellini*, V. Verda?, E. Ferro®, P. d'Angella*, M. Fronterré®, M. Frankovsky®, M. Fulvio’
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Abstrakt

Prispevok prezentuje analyzu dialniéného tunela s dvoma paralelnymi rdrami a hybridnym ventilacnym
systémom s dvomi zdnami odsavania dymu, jednou s jedingm bodom odsavania a druhou realizovanou so
systémom klapiek v medzistrope. N(idzové vetranie je pozdiZzne v prvom segmente a poloprietne v druhom.
1D analyza umoziuje vziat do Gvahy faktory, ktoré ovplyviujd Géinnost ventilacie, ako su teploty vzduchu a stien
tunela, sklon tunela, vztlak vyvolany zohrievanim dymu a vzduchu, miestne a distribuované tlakové straty,
vyvoj rychlosti uvolfiovania tepla, charakteristické krivky ventilatorov a parametre pridovych ventilatorov.
Simuldcie poskytujd hodnoty pridenia vzduchu a teplét vo vndtri tunelov a vo vndtri vetracich kanalov
v roznych tasovych krokoch po celd dobu trvania simulacie.

V 10 modeli sd tunely zobrazené ako vetvy charakterizované geometrickymi, tepelnymi a hydrodynamickymi
parametrami. KaZzda vetva je definovana medzi dvoma uzlami. Uzly si umiestnené na vonkajsej hranici
(na portdloch a na konci dsekov vetrania) a na pripojnych bodoch (medzi Sachtou a tunelmi, medzi tunelmi,
klapkami a medzistropom).

Tento pristup vytvara vyznamné zniZenie vypocttovych zdrojov potrebnych pre model. Okrem toho sd
tieto techniky schopné riesit zloZité tunelové a vetracie systémy a zarovei zarutit presné znazornenie
oblasti, kde sa poziar vyvija. V tlanku je jednorozmerny pristup aplikovany na analyzu poziarnych scenarov
v dialniénom tuneli.

Abstract

The present paper shows the analysis of the ViSiiové Tunnel, an highway tunnel with two parallel tubes and
a hybrid ventilation system with two zone of smoke extraction, one with a single point of extraction and the
second one realized with a system of dampers and false ceiling. The emergency ventilation is longitudinal
in the first segment and semi- transversal for the second one.

1D Analysis allows to take into account factors that affect the ventilation effectiveness, such as the air and
tunnel wall temperatures, the tunnel slope, the buoyancy effect induced by smoke and air heating, the local
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and distributed pressure losses, the evolution of the fire heat release rate, the fan characteristics curves
and the jet fans parameters.

Simulations provide information about airflow and temperature values inside the tunnels and inside the
ventilation ducts at different time steps for the whole duration of the simulation.

In the 1D model, the tunnel is represented through 110 branches characterized by geometrical, thermal and
fAuid-dynamic parameters. Each branch is defined between two nodes. Nodes are located at the external
boundary (at the portals and the ventilation section exits) and at the connection points (between shafts
and tunnels, between tunnels, dampers and false ceilings).

This approach is capable of dealing with complex tunnel layouts and ventilation systems and provide
a sufficiently accurate representation of ventilation system operation. In this paper, the results of two
simulations are presented with the aim of showing the operating condition of the hybrid ventilation system.
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RADIOVE SPOJENI SLOZEK 1ZS V TUNELECH A ROZSAHLYCH OBJEKTECH /

RADIO CONNECTION OF INTEGRATED RESCUE SYSTEM (IRS) IN TUNNELS AND LARGE OBJECTS
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Abstrakt

Prispévek popisuje historii a soutasné trendy v oblasti vyvoje radiového spojeni v tunelech, rozsahlych
objektech a podzemnich prostordch s ohledem na zafazeni komunikacnich systémd mezi poZzarné
bezpecnostni zafizeni stavebnich objektd. Analyzuje moZnosti jednotlivych technickych feseni, jejich vyhody,
nevyhody a jejich pozici z hlediska legislativy.

Zvlastni pozornost je vénovana komunikacnim systémdm s vyuZitim vyzarovaciho kabelu, jejich projektovani
a instalaci v liniovych stavbach s ohledem na zachovani funkénosti komunikacniho systému béhem poZéru.
Prispévek prezentuje rozdilny pohled na pozadavky na funkeni integritu klasickych napdjecich a sdélovacich
kabeld na jedné strané a vyzarovacich kabeld na strané druhé.

Clanek uzavird prehled instalaci ve vyznamnych geskych a slovenskych stavbach, jejich historii, pouZita
technicka feseni a jejich vlastnosti s ohledem na poZadavky hasiti a dalSich sloZek zachranného systému.

Abstract

The paper describes the history and current trends in the field of radio connection development in tunnels,
large building objects and underground areas with respect to the inclusion of communication systems
between fire safety devices. It analyzes the possibilities of individual technical solutions, their advantages
and disadvantages and their position in terms of legislation.

Special attention is paid to communication systems using radiating cable, their design and installation in line
constructions with respect to maintaining of the communication system functionality during a fire. The paper
presents different views of the requirements for functional integrity of classic power and communication
cables on one side and radiating cables on the other side.

The article concludes with an overview of important installations, Czech and Slovak building objects, their
history, applied technical solutions and their features with respect to the firemen and other rescue system
components requirements.
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INCREASING THE SAFETY OF TUNNEL OPERATION
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Abstrakt

Tunely riadia operatori z lokalneho operatného strediska (operatorského pracoviska) cez centralny riadiaci systém
(CRS). Pre kazdy tunel sd z hladiska bezpetnosti prevadzky navrhnuté rozne dopravno-prevadzkové stavy.

V Centre vyskumu v doprave (CVD) na Zilinskej univerzite je zriadeny Simulator riadenia tunelov (SRT).
Unikatne zariadenie vzniklo ako produkt rieSenia vyskumnej Glohy zameranej na zvySenie bezpetnosti
prevadzky cestnych tunelov. UmozZiiuje overenie rdznych situacii na zaklade praktickych skisenosti z prevéadzky
a aplikacie noriem, predpisov a nariadeni eurépskeho vyznamu. Je mozné simulovat mimoriadne udalosti, ktoré
by sa v tuneloch mohli vyskytndt, ale v praxi ich operatori nemaji moZnost overit ani kontrolovat.

Stcastou CVD je aj Modul manualneho riadenia (MMR], ako druha €ast simuldtora, ktora slizi na overenie
technickych rieSeni a prakticky umozfiuje operdtorom, Specialistom a mechanikom riadenie tunela pri
mimoriadnych podmienkach ruénym spésobom.

Incidenty a rozne mimoriadne udalosti je moZné evidovat, hodnotit pomocou Statistickych metéd
programovym vybavenim EMUT (Evidencia mimoriadnych udalosti tunela) a aj graficky znazornit. Vysledky
méZu slizit projektantom a spravcom na zvySenie bezpecgnosti v cestnych tuneloch.

Abstract

Tunnels are managed by operators from local operational centre according to central control system (CCS).
Every tunnel has different traffic-operation stages from operational safety point of view.

Tunnel Traffic & Operation Simulator (simulator) was built in the Centre of Transport Research (CVD) at
University of Zilina. The unique device was created as a product of research project focused on increasing
the operational safety of road tunnels. Allows verification of the various situations based on practical
experience from the operation and application of standards, directives and regulations of European
importance. It is possible to simulate incidents that would have occurred in tunnels, but in practise their
operators do not have possibility to verify or control.

Manual control module is also part of CVD, as the second part of the simulator, which is used to verify the
technical solutions and practically enables to operators, specialists and mechanics manage tunnel during
emergency events manually.
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Abstrakt

Odborny prispevok pojedndva o ndvrhoch upevnenia nosného kablového systému, kabeldZe a svietidiel
v tunelovej ridre aj v pridruZzenych priestoroch. Zaobera sa rieSenim problematiky uzemnenia a korozivity
kablovych tras a nerezovych komponentov (STN EN 62305, STN 33 2000-5-54). Uvadzame priblizenie
poziadaviek narodnych pravnych a technickych predpisov na inStalaciu a skdsanie tras kablovych s funkénou
odolnostou v poziari (STN 32 0203, STN 92 0205, STN EN 61537).

Abstract

This paper deals with designing of cable support system, cable structures and lightning in tunnels as
well as surrounding spaces. It focuses on issue of grounding and corrosion of cable support system and
stainless steel components (STN EN 62305, STN 33 2000-5-54). We introduce basic requirements of
national standards for installation and testing of cable support system with functional maintenance and
resistance in fire (STN 920203, STN 920205, STN EN 61537).
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POZIARNA OCHRANA KONSTRUKCII TUNELOV DOSKAMI A OMIETKAMI PROMAT /
FIRE PROTECTION OF TUNNEL STRUCTURES WITH PROMAT BOARDS AND SPRAYS
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Abstrakt

Autor v prvej tasti prispevku porovndva teplotné zatazenie v tuneloch podla réznych tunelovych teplotnych
kriviek. V dalSej ¢asti predstavuje mozné rieSenia konStrukecii v zavislosti podla tunelovych kriviek. Porovnava
zakladné spésoby ochrany konStrukcii protipoZiarnymi kalciumsilikatovymi doskami a maltovinovymi
protipoziarnymi nastrekmi, teda suchou a mokrou technoldgiou. Technické rieSnia s preukazané skiskami
poziarnej odolnosti v zavislosti od typu konsStrukcie. Kritéria hodnotenia st teploty na povrchu chraneného
betdnu a teplota ocelovej vystuze v stanovenej hibke konstrukcie.

Abstract

The author in the first part of the paper compares the thermal load in tunnels under different temperature
tunnel curves. The next section presents possible solutions constructions depending by tunnel curves.
Compares the basic methods of fire protection structures with calciumsilicate boards and fire protection
sprays, thus dry and wet technology. Data are shown fire tests according to the type of construction.
Evaluation criteria are temperature on a surface of concrete and temperature of steel reinforcement within
the depth of the structure.
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FIBRES FOR USE IN CONCRETE FOR FIRE RESISTANCE /

POUZITIE VLAKIEN DO BETONU NA POZIARNU ODOLNOST
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e-mail: Mark.Mitchellgbonar.com

Abstract

Following a succession of major tunnel fires across Europe, the need for effective fire protection for the
structural concrete lining has become a matter of priority for both new and existing tunnels. Some European
countries have issued guidance and/or regulate or standardize fibre concrete with national guidelines. Later
on Directive 2004 /54 EC laid down a set of harmonised minimum safety standards dealing with the various
organisational, structural, technical and operational aspects. Passive fire protection, where construction
fibres fall, forms a permanent part of the tunnel and does not require external activation in the event of
a fire. It applies to both, the safety of people and the safety of the structures.
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Abstrakt

Jednim z problémd soucasnych silni¢nich a dalnicnich tunell je efektivni a spolehlivé uzavieni provozu
v tunelu €i jeho omezeni béhem krizovych situaci. VEétsinou je feSenim kombinace portalu s proménnou
svételnou signalizaci a klasické mechanické zavory. Tato zavora v pfipadé vydani signdlu ,STOP" fyzicky
uzavie vjezd do tunelu. Problémem zistava, Ze néktefi fidi¢i nejen Ze svételnou signalizaci pfikazujici zastavit
ignoruji, ale poté nereaguiji ani na vlastni zavoru, kterou tak mnohdy jednoduse zni¢i. Provoz tunelu se poté
nemusi podafit zastavit, nebot jak ze zkuSenosti vyplyva, tak vjede-li do tunelu pres znicenou zaveru prvni
fidic, ostatni ho vétsSinou nasleduji. Cilem tohoto ¢lanku je shrnout stav vyzkumného projektu, podpofeného
grantem TACR, ktery ma za tkol vyvinout a vyrobit principialné nové a efektivnéjsi feseni uzavéry provozu
v tunelu. Uzavéra ma podstatné efektivnéji zastavovat dopravu v krizovych situacich. Zarovefi ma byt ale
bezpetnd a musi umoznit prijezd vozidel IZS (i pfi spuSténém stavu). Zakladem v ¢lanku popsaného feseni
je pruzna a zéroven bezpecna sit kfiZovych elementd z kombinace silikonu a kompozitniho vidkna. Uzavéra
tak bude ve formé rolety umisténé na portalu pred tunelem nebo na nosniku v tunelu. Kazdy dopravni
pruh bude mit svoji samostatné ovladatelnou uzévéru. Systém bude ovladan stejnymi prikazy jako klasicka
mechanickd zdvora.

Abstract

One of the main problems of road and highway tunnels is an effective and reliable traffic closure of a tunnel
during emergency situations. The installed solution is usually a combination of variable-message signs
with a classical mechanical traffic barrier. In the case of the signal “STOP”, this barrier physically closes an
entrance to the tunnel. The problem is, that some of drivers ignore the signs and also ignore the barrier
itself, so they destroy the barrier. If the barrier is destroyed, the traffic is often not stopped and other cars
enter the tunnel. This paper summarizes the actual state of the research (supported by a TACR grant)
which is focused on a development of a new innovative barrier, which should close traffic more reliable,
more effectively and safely. It should also allow rescue squad vehicles to enter the tunnel. This new barrier
is based on a net of Aexible silicon elements connected together by composite strings. The net-barrier is
similar to a roller shutter placed on a portal in front of a tunnel or inside of the tunnel. Every traffic lane
has its own independently operable barrier. The system is controlled by the same signals as the classical
barriers.
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ZIVOTNI CYKLUS TECHNOLOGII V TUNELECH POZEMNICH KDMUNIKACI /

LIFE CYCLE OF TECHNOLOGICAL SYSTEM IN ROAD TUNNELS

Pavel Pribyl!, Juraj Spalek?, Ondfej Pfibyl®

Iprof Ing. Pavel Pribyl, CSc., Ustav Oopravni systémy, Fakulta dopravni CVUT v Praze, Horska 3, 128 03
Praha 2, host. profesor na FEL Zilinskej univerzity v Ziline, pribyl@fd.cvut.cz; ?prof Ing. Juraj Spalek, Ph.0,,
Katedra KRIS, Elektrotechnickd fakulta Zilinské univerzity v Ziline, juraj.spalek@fel.uniza.sk;

3doc. Ing. Ondrej Pribyl, PhD, Ustav aplikované matematiky Fakulta dopravni CVUT v Praze, Na Florenci 25,
110 00 Praha 1, pribylo@fd.cvut.cz

Abstrakt

V poslednich letech hraji aspekty Zivotniho cyklu (LC - Life Cycle) technologickych systémid a zafizeni
v tunelech pozemnich komunikaci stale vyznamnéjsi roli, protoZe jejich znalost umozni optimalizovat
investicni naklady jiz ve stadiu navrhu tunelu a tim nasledné minimalizovat provozni naklady. PoZadavky
na tuto optimalizaci souvisi Gzce i se stéle se zvySujicimi investicemi do bezpetnostnich a dalSich technologii.
Podrobna znalost stavu zafizeni umozZni Iépe organizovat preventivni i pravidelnou Gdrzbu tuneld a tim
minimalizovat Skody vznikajici ddrzbou nesystémovou. Pfispévek popisuje metodiku vydanou jako oficialni
dokument Ministerstva dopravy Ceské republiky. Metodika byla zpracovéna v rdmci Spoleéné laboratore
tunelovych systémi tvorené Fakultou dopravni CVUT, Elektrotechnickou fakultou Zilinské univerzity v Ziling
a spolecnosti Eltodo, a. s. Prakticky piiklad ukaZe moznost ziskavani provoznich informaci o poruchach
zafizeni z fidiciho systému tunelu na Silni¢nim okruhu okolo Prahy, jako zakladu pro planovani ddrzby
zarizeni a sledovani Zivotniho cyklu.

Abstract

The aspect of Life Cycle (LC) of technological systems and equipment in road tunnels plays increasingly
important role at present. A knowledge of LC enables to optimize a cost already in stage of design and
consequently to minimize operational cost. These requirements are related to still growing investment into
safety technologies. Detailed knowledge of the state of facilities enables to better organize preventive
and periodic maintenance and thus minimize failures caused by unsystematic maintenance. The article
describes a methodology issued as the official document of the Ministry of Transport of the Czech Republic.
The methodology was developed in the framework of the Joint laboratory of Tunnel Systems consisting
of Faculty of transportation sciences CTU, Faculty of electrical engineering University of Zilina and Eltodo,
a. s. A practical example shows the possibility of obtaining the operational information about equipment
malfunctions from two tunnels on the ring road around Prague as a basis for monitoring and planning
equipment’s lifecycle.
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NAVRH A IMPLEMENTACE SYSTEMU REGULACE VETRANI TUNELU BLANKA V PRAZE /

DESIGN AND IMPLEMENTATION OF THE VENTILATION CONTROL SYSTEM OF THE BLANKA TUNNEL
IN PRAGUE

Jan Sulc!, Lukas FerkI?, Jifi Cigler®

!Ing. Jan Sulc, (1] Univerzitni centrum energeticky efektivnich budov CVUT v Praze, Trineckd 1024, 273 43
Bustéhrad, tel: 775 402 677, e-mail: jan.sulc@uceeb.cvut.cz. [Il] Ceské vysoké uceni technické v Praze,
Fakulta elektrotechnickd, Katedra ridici techniky, Karlovo Némésti 13, 121 35 Praha 2. (Ill] Feramat
Lybernetics, s.r.o., Seydlerova 2148, 158 00, Praha 5, ?doc. Ing. Lukas Ferkl, PhD., Univerzitni centrum
energeticky efektivnich budov CVUT v Praze, Trineckd 1024, 273 43 Bustéhrad, tel: 775 402 677,
e-mail: lukas.ferkl@uceeb.cvut.cz; *Ing. Jifi Cigler, PhO., Feramat Cybernetics, s.r.o., Seydlerova 2148,
158 00, Praha 5., tel: 776 232 214, e-mail: cigler@feramat.com.

Abstrakt

Ventilace je jednim z nejddlezitéjSich bezpecnostnich prvki v silni¢nich tunelech. Jedna se o nezbytné
opatreni v pfipadé vzniku poZaru, nebot hraje dilezitou roli v pfipadé evakuace. Systémy ventilace v silni¢nich
tunelech jsou primarné uréeny pro fizeni Sifeni koufe v pfipadé poZaru a také se jedna o Gginny nastroj
pro redukci znetisténi uvnitf tunelu. Clének popisuje névrh algoritmi ventilace budovaného tunelového
komplexu Blanka v Praze, Ceské republice, ktery se po svém dokonteni stane nejvétsim méstskym silniénim
tunelem ve stfedni Evropé s celkovou délkou pres 5 kilometrd. Systém ventilace tunelu je pomérné slozity
a je sloZen ze dvou podsystémil - podélny a pritny. Clanek prezentuje navrh fizeni jak poZarni, tak provozni
ventilace, pficemZ navrh obou regulatord je navrZen na zékladé zjednodusenych matematickych modeld.
DOptimalizace spotreby elektrické energie béhem provozu je nezbytna z diivodu vysokych predpokladanych
provoznich nakladd.

Abstract

Ventilation is one of the most important safety elements in road tunnels. It is a necessary measure in
the case of fire, as it plays an important role during a fire evacuation. Primarily, ventilation systems in
road tunnels are intended for the control of smoke propagation in the case of fire, and secondly, they are
powerful tool to dilute the pollution of car exhaust gases inside the tunnel. The paper describes the design
of ventilation control algorithms in the constructed Blanka tunnel in Prague, Czech Republic, which will be
the largest city tunnel in Central Europe with the total length over 5 km. The paper presents the design and
the implementation of both fire and operational ventilation control. The design of both controllers is based
on simplified mathematical models of airflow velocity and pollutant concentrations. Energy consumption
optimization during the operation is necessary because of high anticipated operating costs.
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SEKCIA 5: ZMLUVNE VZTAHY A MANAZMENT RIZIK /
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PRINOS SUPERVIZE NA TUNELOVYCH STAVBACH A SOFTWARE K JEJICH PROVADENI A VYHDDNOCOVANI /
BENEFIT OF SUPERVISION ON TUNNELLING CONSTRUCTION SITES AND SOFTWARE USED

FOR IMPLEMENTATION AND EVALUATION OF TUNNELLING WORKS

Aristotelis Caravanas*

!Ing. Aristotelis Caravanas, 3G Consulting Engineers s.r.o., e-mail: ari.caravanas(@tunnelsupervision.com

Abstrakt

Supervize je béznym ndstrojem kontroly a pfipadné i fizeni realizace tunelovych staveb. Mistni podminky,
zvyklosti, predpisy a zplisoby zadani tunelového projektu tuto ginnost modifikuji a prizpdsobuji pozadavkiim
konkrétnich projektd. Velmi €asto se k organizaci vystavby tunelovych projektd pouziva pfistup DBB (Design-
Bid-Build, tj. naprojektuj-nabidni-postav) za pouZziti smluvnich podminek tzv. ,ferveného FIDICu”, pfipadné
piistup DB (Design-Build, tj. naprojektuj-postav) za pouZiti smluvnich podminek tzv. ,Zlutého FIDICu”. Ukoly
supervize jsou definovéany smlouvou s objednatelem, a mohou spotivat u typu kontraktu DBB zejména
v nasleduijicich ginnostech - kontrolovani kvantity a kvality stavebnich praci, geologické mapovani a zatfidovani,
modifikace horninové vyztuZe, kontrola bezpecnosti, finantni zalezitosti, zastupovani objednatele, pravidelné
vyhodnocovani raZeb a reportovani objednateli, kvazi-arbitr, navrhovani dprav projektu, a pod. Pro tuto komplexni
tinnost, na rozsdhlych projektech vykonavanou tymy pracovnikd, je nezbytna tymova spoluprace a komunikace.
Softwarova aplikace Tunnel Supervision provadi vyhodnocovani ddajd o razbach a je nastrojem nejen pro
kontrolu, ale i pro optimalizaci razeb, tj. vyznamné pridava tinnosti supervize na kvalité a efektivité. Priklady
z praxe z nékterych zahranicnich a domacich projektl dokladuji pfinosy supervize na tunelovych projektech.

Abstract

A supervision is a common instrument for controlling tunnel sites. In order to suit relevant project’s purposes
a supervision procedure is modified by local conditions, habits, codes and ways of allocating of the tunnelling
project. DBB (Design-Bid-Build) approach with usage of terms and conditions of Red FIDIC is often used for
organization of tunnel projects. Another approach used on tunnelling projects is DB (Design-Build) which
employs terms and conditions of Yellow FIDIC. Duties of tunnel supervision are specified in an agreement with
the Client and for DBB type of contract can include but are not limited to the following activities - control of
guantities and quality of construction works, geological mapping and determination of rock support classes,
modification of rock support, health and safety check, financial matters, Client's representation, regular
evaluation of tunnel excavation and reporting to the Client, quazi-arbitrator, proposing adjustments in design,
etc. For this comprehensive task, which is performed by teams of employees on large international projects,
teamwork and good communication are necessary. The software application Tunnel Supervision evaluates data
from tunnels and is a tool not only for checking but also for optimizing excavations. A quality and effectivity of
tunnel supervision work is significantly enhanced by usage of the software. Experience from real international
and home tunnel projects confirms gains of supervision work.
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GEDTECHNICKE RIZIKD: JAK TO VIDI souDci? /

GEOTECHNICAL RISK: WHAT JUDGES THINK ABOUT IT?

David Hruska?, Lukas Klee?

!Mgr. David Hruska, Metrostav a.s., KoZeluZska 2450/4, Praha 8 - Liberi, CZ 180 00, Cesko,

tel.: +420 777 946 305, e-mail: david.hruska@metrostav.cz; ?JUDr. Lukas Klee, PhO., LL.M, MBA,

Prf UK, Metrostav a.s., autor knihy International Construction Contract Law a knihy Stavebni smluvni
prava, e-mail: klee@email.cz

Abstrakt

Vystavba v podzemi se nepochybné odliSuje od ostatnich druhd vystavby. Tykd se to zejména tuneld, ale
také napfiklad hlubokych stavebnich jam a obecné praci specialniho zakladani. Fyzické prostredi, ve kterém
vystavba probihd (hmotné, tzn. fyzické podminky stavenisté), je rliznorodé a pred zahajenim jen omezené
poznatelné. Konetnou podobu podzemniho dila definitivné urfuje az vysledek vzajemné interakce pfirodniho
a lidského faktoru. Smlouvy o vystavbé v podzemi se z téchto diivodd museji vyrovnat s vyssi mirou
rizika, které nelze nikdy zcela vyloutit. Ugeln& alokovat geotechnické riziko mezi Geastniky vystavbového
projektu je tudiz dkol, ktery pievazuje nad ostatnimi aspekty ovladani rizik v podzemnim stavitelstvi. Jak
na problematiku alokace geotechnického rizika pohliZeji zahranicni pravni fady napfic pravnimi systémy?
Jaké zdvéry Ize dovodit z judikatur obecnych soudd jako dilezitych pramend prava? Jakou roli hraji pfi
posuzovani spordl obchodni zvyklosti a odvétvové standardy? Existuji néjaka standardni odvétvova pravidla
pro alokaci geotechnického rizika? Takova a souvisejici témata jsou hlavni napini tohoto pFispévku.

Abstract

Underground construction obviously differs from other types of construction. This applies in particular
to tunnels, but also, for example, to deep pits and generally to special foundation works. The physical
environment in which the construction takes place (material, i.e. the physical site conditions] is diverse and
recognizable to a limited extent before the commencement of works. The final shape of underground work
will result from the mutual interaction between natural and human factors. The underground construction
contracts must therefore reckon with a higher level of risk that can never be fully eliminated. The efficient
allocation of the geotechnical risk to the participants of construction project is therefore a task that
overrides other aspects of managing risk in underground construction. How is the issue of geotechnical
risks allocation viewed by foreign laws across legal systems? What findings can be derived from the case
law as the important source of law? What is the role of lex constructionis in assessing of disputes? Are
there some industry standards concerning allocation of geotechnical risks? This and related topics are the
main content of this contribution.
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STANDARDY V TUNELOCH PRE PRIPAD NUDZE A ZACHRANY - POUCENIE ZISKANE V PRIEBEHU
20 ROKOV TUNELARSKEJ PRAXE VO SVAICIARSKU /

TUNNEL EMERGENCY AND RESCUE STANDARDS - LESSON'S LEARNED FROM 20 YEARS SWISS
TUNNEL EXPERIENCE

Michael Lierau!

!Elkuch Bator AG, Switzerland

Abstract

Over the past decades, the tunnel building technology and standards have reached an impressive level
and have been a key focus of the industry. The tunnel safety installation standards in contrast have only
moderately developed and still diverge within the EU. The fast growing population’s need for maobility
significantly increased the risk of incidents. With it a new important topic for the tunnel industry emerged:
updated, generally applicable tunnel emergency and rescue standards.

In the field of emergency and rescue standards in road and rail tunnels, a brief glance at the existing
infrastructure reveals a wide variety of applied solutions with respect to lighting, emergency doors,
emergency routes, rescue and communication systems and concepts. While all do meet the respective
national requirements, some will clearly not withstand an emergency scenario as tunnel accidents over
the past decade demonstrated. Despite the Fact, that new EU rules and regulations are issued, further
developing the safety standard in tunnels, designers and engineers are facing even more the challenge to
apply an economical albeit safe solution.

The experience and results from the Swiss road and rail tunnels revealed a lack of early engagement
of various disciplines at the very early stage of the tunnel design and planning. Know-how sharing and
exchange between Tunnel Design and Planning Engineers, Ventilation Engineers, Fire Brigade, Emergency
Organizations, Safety Equipment Suppliers and Tunnel Operators form a basis for a general understanding of
the overall concept. New economic solutions can be developed due to reasonable specifications. Outcomes
to name a few are for example the reduction of pressure load collectives by 20% and fire resistance time
by a factor 3.

If a collaboration of experts at the outset of a project can synthesize the available know-how, economic
devastating rectifications of concepts and redesigns of tunnels can be avoid, to the benefit of us -
passengers and commuters.
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