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SKUSENOSTI Z RAZIEB TUNELOV EJPOVICE TECHNOLGGIOU TBM /

EXPERIENCES FROM EJPOVICE TUNNEL BORING USING TBM TECHNOLDGY

Vaclav Andél*, Petr Hybsky?, Stefan lvor®
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3Ing. Stefan Ivor, Metrostav a.s., KoZeluZskd 2540/4 180 00 Praha 8, stefan.ivor@metrostav.cz

Abstrakt

Tunely Ejpovice st stcastou rozsiahleho liniového stavebného projektu nazvaného ,Modernizacia trati
Rokycany-Plzei”. Jedna sa o optimalizaciu Zeleznicnej trati a zvysenie tratovej rychlosti na 160 km/hod.
Ejpovické tunely st prvymi v systéme Ceskej Zeleznicnej siete, ktorych razba bola realizovana metddou
mechanizovaného tunelovania. Premenlivé geologické podmienky v trase tunelu si vyZiadali nasadenie
tunelovacieho stroja, ktory v sebe kombinuje princip konstrukcie zeminového Stitu aj konStrukciu raziaceho
stroja do tvrdych skalnych hornin. V prezentdcii st zhrnuté skdsenosti z razby dvoch jednokolajnych tunelov,
ktorych razba skontila v oktdbri tohoto roku.

Abstract

The Ejpovice tunnels are part of the project “Modernization of the railway track Rokycany - Pilsen”.
The project is one of the last part of a national Ill. Railway Transit Corridor between Prague and Pilsen.
The railway line is optimized for a higher designed speed of 160 km/h. The Ejpovice tunnels are the first
ever in the Czech railway net, made by the mechanized tunnelling method. Because of difficult geological
conditions in which tunnels were excavated, there was a need of use a convertible tunnel boring machine
between the EPB mode and hardrock mode. The paper describes experience from the excavation of two
single track tunnels, which were completed at the end of a year 2017.

Ak cheete zobrazit PRISPEVOK vo forméte PDF, kliknite kdekolvek na stranke. /
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ZMLUVNE PODMIENKY PRI VYSTAVBE LINIOVYCH STAVIEB Z POHLADU ZHOTOVITELA /
CONDITIONS OF CONTRACT FROM THE CONTRACTOR'S POINT OF VIEW

Zuzana Bacova

Ing. Zuzana Bacovd, Ooprastav, a.s., Orieriova 27, 826 56 Bratislava, +421 2 48271527,
zuzana.bacova@doprastav.sk

Abstrakt

V rdmci verejného obstaravania prac na liniovych stavbach verejni obstardvatelia do sitaznych podkladov
vkladaji zmluvy o dielo a zmluvné podmienky, ktorymi sa, v pripade podpisania zmluvy o dielo, zmluvné
strany pri realizacii diela riadia. Tieto zmluvy sa, tak ako v3etko, postupom tasu vyvijajd. Od jednoduchych
niekolkostranovych po zmluvy, ktoré spolu s prilohami dosahuji stovky stran. Na vyvoj zmlav pri verejnych
zakazkach vplyvaji skdsenosti objednévatela, ktoré ma pri realizacii jednotlivych stavieb. Objednavatel
prenasa do zmliv predovietkym svoje negativne skisenosti. Dalsim Faktorom, ktory ovplyviiuje znenie
zmliv sd rézne pravidlda pre cerpanie eurdpskych fondov. RozloZenie rizika medzi zmluvné strany je ale
napriek ustanoveniam vo VSeobecnych zmluvnych podmienkach objedndvatelom posivané vyrazne
na stranu zhotovitela. Deje sa to dpravou, Osobitnymi zmluvnymi podmienkami. Tieto dpravy sa méze
zhotovitel pokdsit zmenit len v ramci procesu verejného obstaravania a aj to len vtedy, ak jeho Ziadosti
obstaravatel vyhovie. Zmluva je inak nemenna a zhotovitel je v pripade dspechu povinny ju dodrziavat
aj ked z objektivneho hladiska je pre neho nevyhodnda. Zmeny v tejto oblasti sa dejy, ale len pomaly.

Abstract

Procuring Agencies/Employers create within pre-procurement process also contract or conditions of contract
which the case of contract award is mandatory. These contracts and conditions of contract have changed
during time for simple few page contracts to big contracts with around hundred pages. Contract content
is infAluenced by the experience of the employer throughout the contracting period. Risk balance between
Employer and Contractor in essential for good performance of Contract. In most contracts the risk is mostly
on Contractor. In contracts awarded to contractor by procuring agencies contract conditions are fixed
and the only way to change them is within the procuring period. However there are some slow changes
to have balanced contracts.

Ak cheete zobrazit PRISPEVOK vo forméte PDF, kliknite kdekolvek na stranke. /
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DOHA METRO GREEN LINE - VYZVY PRI REALIZACII 0BROVSKEHO MESTSKEHO TUNELOVEHO PRDJEKTU /
DOHA METRO GREEN LINE - CHALLENGES DELIVERING A MAJOR URBAN TUNNELLING PROJECT

Hans Koehler, Rainer Rengshausen

Dipl. Ing. Hans Koehler, PORR Tunnelbau, Absberggasse 47, 1100 Vienna, Austria, +43 50 626 1572,
hans.koehler@porr.at

Abstract

The Design & Build - Project “Metro Doha Green Line Underground” has been awarded to a JV composed
of PORR, the Saudi BinLadin Group and HBK in summer 2013. It contains the “ready to use” construction
of the underground part of the Green Line with a total length of 2 x 17 km tunneling, b stations, switching
areas as well as cross passages and emergency exit shafts. Oriven by the need to have a working public
transportation system in place for the football world cup in 2022, the time frame for the project was -
and still is - very tight.

The 34km of tunneling, realized with 6 EPB machines simultaneously, have been completed in only
18 months. In addition 32 cross passages have been built as well as all the shafts, a great part
of the stations and the conventional tunneling of two additionally awarded underpasses under one
of the most frequently used roads of Doha.

Ongoing is the completion of the stations, the project will be completed by late summer 2018.

In this contribution the overcoming of some of the many challenges delivering a major urban tunneling
project is described emphasizing topics such as design issues, TBM performance, logistic concepts, health
& safety, cultural and climatic issues.
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TUNELY DIEL A MILDCHOV AKD SUCAST MODERNIZOVANEJ ZELEZNICNE) TRATE /
DIEL AND MILOCHOV TUNNELS AS A PART OF A MODERNIZED RAILWAY TRACK
Jan Kusnir

REMING CONSULT a.s., Trnavska cesta 27, 834 01 Bratislava, kusnir@reming.sk

Abstrakt

Slovenska republika ako clen Eurdpskej Gnie ma moznost erpat financie na rozvoj infraStruktdry
z eurdpskych fondov, resp. operacnych programov. V oblasti Zeleznicnej dopravy sa investovalo prioritne
do modernizécie trate z Bratislavy do Ziliny. Dnes je rok 2018 a zmodernizovani trat mame po Pichav
a od PovaZskej Teplej do Ziliny. Poslednym chybajicim dsekom tak ostava spojnica Pichov - PovaZska
Tepla.

V ramci zeleznic Slovenskej republiky ide o technicky najzloZitejsiu stavbu od Bratislavy po Zilinu a medzi
jej dominanty patria tunely Diel a Milochov.

Abstract

As a member of the European Union, the Slovak Republic has an opportunity to draw funds from EU funds,
respectively operational programs for the infrastructure development. Concerning the rail transport funds
were invested preferentially to the modernization of the Bratislava - Zilina line. Today it is a year 2018
and we have a modernized track to Pdchov and from Povazska Tepld to Zilina. The last missing section is
the link Pachov - Povazska Tepla.

Within the Railways of the Slovak Republic it is technically the most complicated construction
from Bratislava to Zilina with dominants like tunnels Diel and Milochov.
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PODMORSKY CESTNY TUNEL SOLBAKK, NORSKO /

SUBSEA ROAD TUNNEL SOLBAKK, NORWAY

Martin Magdolen

Ing. Martin Magdolen, TuCon, a.s., K cintorinu 63, 010 04 Zilina - Bénova, tel: +421 917 468 415,
martin.magdolen@tucon.sk

Abstrakt

V druhej polovici roka 2013 boli zahajené stavebné prace na vystavbe doposial najdlhSieho podmorského
cestného tunela nielen v Nérsku ale aj na celom svete. Tunel Solbakk (nazyvany tiez ako Ryfylketunnel)
je sicastou ambicidzneho a ndarocného projektu Ryfast, ktory pozostdva z troch podmorskych cestnych
tunelov (tunel Selbakk - 14,3km, tunel Hundvdg - 5,5km a tunel Eiganes - 3,75 km). Predpokladana
doba ukontenia prac je na prelome rokov 2018 a 2019 a naklady na cely projekt by mali dosiahnut
troven 6,199 miliardy nérskych kortn (cca 753 milionov EUR).Vdaka tomuto projektu bude zabezpecené
dopravné spojenie medzi mestom Stavanger, ktoré je oznacované ako hlavné ropné mesto Ndrska a malym
mesteckom Tau. V stcasnosti st prepojené trajektovou dopravou alebo cestou dlhou 70 km, ktora obchadza
zaliv v Severnom mori.

Tunel Solbakk je budovany ako dvojrdrovy cestny tunel, v kaZzdom smere s dvoma jazdnymi pruhmi,
s nddzovymi zalivmi na odstavenie vozidla v kazdej tunelovej rdre cca 500m a so spojovacimi Gnikovymi
cestami medzi tunelovymi rdrami cca 250 m. Tunel bol rozdeleny do dvoch tendrov na dva stavebné objekty
ED3 a ED2.

Abstract

In the second half of 2013 have started construction works of the longest and deepest road tunnel
not only in Norway but also in the world. The Solbakk tunnel (also called Ryfylke-tunnel) is part of the
ambitious and demanding Ryfast project, consisting of three underwater tunnels (Solbakk tunnel - 14.3km,
Hundvag tunnel - 5.5km and Eiganes tunnel - 3.75 km.) The completion time for works is at the turn
of 2018 and 2019 and the costs of the whole project should reach 6.199 billion Norwegian crowns (about
753 million euros). Thanks to this project will be secured a transport link between the city of Stavanger,
called as a main oil-city of Norway, and small town Tau. They are currently connected by ferry or by 70 km
long stretch, which is bypassing the Bay of the North Sea.

The Solbakk tunnel is constructed as a two-tube road tunnel, in each direction with two lanes,
with emergency lay-bays (circa 500 m), to stop vehicle in emergency situation in each tunnel tube
and with connecting escape routes between tunnel tubes (@ 250 m). The tunnel was divided into two
tenders on two construction objects, EO3 and EO2.

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

e
e ———— ey




ZKUSENOSTI INVESTORA Z REALIZACE TUNELU EJPOVICE /
THE EXPERIENCE OF THE INVESTOR FROM THE REALIZATION OF THE EJPOVICE TUNNEL

Milan Majer

Ing. Milan Majer, Spréva Zeleznicni dopravni cesty, statni organizace, Stavebni sprava z3pad,
Sokolska 278/1955, 190 00 Praha 39, Ceska republika, +420 602 178 386, majerm(@szdc.cz,
www.szdc.cz

Abstrakt

Tunel Ejpovice je soutasti stavby ,Modernizace trati Rokycany - Plzeii”, kterd je jednou z poslednich staveb
modernizace lll. Tranzitniho Zelezni¢niho koridoru v Gseku Praha - Plzef. Svoji délkou 2 x 4.150 m je dosud
nejdel$im Zeleznitnim a kontinudlng razenym tunelem v Ceské republice. Jeho razba ve velice sloZitém
geologickém prostiedi si vyZadala tunelovaci stroj s moZnosti prestavby z reZimu s podporou elby (EPB-
TBM) na otevieny mad do tvrdé skaly v priibéhu razby. Razbu obou tunelovych trub se podafilo zvladnout
v obdobi od ledna 2015 do fijna 2017. V soucasnosti se provadi dokontovaci prace v tunelu a na obou
portalech. Prispévek je vBnovan prezentaci zkuSenosti investora z pfipravy a realizace stavby. V pfispévku
jsou rozebirany diivody investora k pfipusténi variantni nabidky, nutné dpravy Zadavaci dokumentace, teho
vseho se zmény dotkly a jaké zkuSenosti z toho investor ziskal. Déle je diskutovano z pohledu investora
naplnéni ocekavani z pouZiti technologie TBM. Podrobnéji je hodnocena spoluprace s najatymi dodavateli
geotechnického monitoringu (GTM), technickym dozorem investora (TDI) a Radou monitoringu.

Abstract

The Ejpovice tunnel is a part of the railway project “Modernization of the Rokycany - Pilsen” line, which
is one of the last modernization works on the 3" transit Railway Corridor on the Prague - Pilsen section.
Its length of 2 x 4,150m makes it the longest railway and continuously mined tunnel in the Czech
Republic. Its excavation in a very complicated geological environment required a convertible tunnel boring
machine (TBM) with the possibility of rebuilding from the EPB mode in softer rocks with low overburden
to an OPEN mode in a hard rock section, during excavation. The excavation of both tunnel tubes was carried
out in the period January 2015 to October 2017 by one machine being transported to entrance portal
of the second tube after excavation of the first tube. Finishing works are currently under way in both
tunnels and portals. The paper is presenting the Client's experience in the preparation and realization
of the project. The paper discusses the Client's reasons for accepting a variant offer, the necessary
adjustment of the Tender Documentation, and related changes during construction. General experience
with the new excavation technology (TBM) on railway tunnel is discussed, and organization structure
including external construction supervision and geotechnical monitoring is presented.
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METODIKA BIM V PODZEMNIM STAVITELSTVI /

PROCESS BIM ON UNDERGROUND STRUCTURES

Pavel RiiZitka, Linda Cerna Vydrova

HOCHTIEF (7 a.s., Praha, Cesko, Plzefiskd 16/3217, 150 00 Praha 5

Abstrakt

Cilem pfispévku je podat zakladni informaci o BIM (Building Information Model) neboli digitalni
komplexni model stavby, ve kterém jsou implementovany veskeré informace od prvotni pripravy projektu
aZ po samotnou realizaci, zarutni servis a provoz a udrzbu. Digitalni technologie poskytuji pro projektovani
a vystavbu enormni potencial z hlediska kvality, transparentnosti, efektivity a spolehlivosti procesi. Jeho
prostiednictvim miZeme vyznamné optimalizovat tas, naklady a rizika vystavby. Nezbytnym predpokladem
pouziti BIM je, aby zadavatelé i dodavatelé disponovali dostatecnou znalosti metod a procesd BIM a byl
pfipraveni navzajem spolupracovat. BIM musi také nalézt svou cestu do systému vyssiho vzdélavani a odborné
pfipravy, aby tak bylo moZné uspokojit rostouci poptavku po kvalifikovanych odbornicich. Prispévek strugné
popiSe situaci ohledné BIM v Evropé a bliZze se bude vénovat uplatnéni tohoto principu v Némecku. Budou
popsany némecké pilotni projekty, mezi kterymi je samostatna kapitola tykajici se viibec prvniho pilotniho
projektu v Némecku a to je tunelu Rastatt, ktery je v soucasné dobé ve vystavbe.

Abstract

The aim of this paper is to provide fundamental information about BIM (Building Information Model)
and general digital model of structure where are fully implemented all information to such model
from study, through the construction phase up to operation and maintenance. Digital technology provide
big potential for design even construction phase from different point of view such as quality, transparency,
efficiency or reliability. Within the process BIM we can optimise and control time, costs and risks
on the project very well. Necessary assumptions for BIM application on the projects are relevant knowledge
of the method and willingness of stakeholders to cooperate. Educational processes have to be developed
with aim to fulfil requests for qualified persons. This paper describes today situation of BIM in Europe
and particularly situation in Germany, because German market is very similar to Czech and Slovakian market.
The paper describes a few pilot projects in Germany and standalone chapter is concentrated to pilot project
of BIM on Rastatt tunnel, which is under construction.
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SEKCIA 1: NAVRHOVANIE A REALIZACIE PODZEMNYCH STAVIEB /
SESSION 1: DESIGN AND CONSTRUCTION OF UNDERGROUND STRUCTURES

TUNEL SOROSKA - JEDNDRURDVE RIESENIE PRE JUZNE SLOVENSKO /

SORDSKA TUNNEL - SINGLE TUBE TUNNEL IN SOUTHERN SLOVAKIA

Martin Bako$?, Peter Palotko?, Juraj Ortuta®

!Martin Bakos, Amberg Engineering Slovakia s.r.o. Somolického 1/B, Bratislava, mbakos@amberg.sk;
2Peter Palocko, Amberg Engineering Slovakia s.r.o. Somolického 1/B, Bratislava, ppalockof@amberg.sk;
Juraj Ortuta, Amberg Engineering Slovakia s.r.o. Somolického 1/B, Bratislava, jortuta@amberg.sk

Abstrakt

Navrhovany tunel Soroska je sdéastou rychlostnej cesty R2 v Gseku medzi obcami Lipovnik a Jablonov
nad Turiiou. Usek prechaddza horskym hrebefiom Sorodka s cestnym horskym priechodom v nadmorskej
vyske 540 m n. m. Toto Gzemie je sd€astou Narodného parku Slovensky kras.

V stupni dokumentacia na Gzemné rozhodnutie bol tunel projektovany ako dvojrirovy kategérie 2T-8,0 m.
Na zaklade rozhodnutia MDaV SR je dokumentacia na stavebné povolenie spracovana pre jednorirovy tunel
kategdrie T-8,0 s Gnikovou Stélfou. Celkové dizka tunela je 4248 m.

V tuneli sa okrem portalovych Gsekov nachadza medzistrop. V ramci bezpegnostno-stavebnych Gprav je
navrhnutych 17 prie¢nych prepojeni vo vzdialenosti max. 250m a 5 obojstrannych nddzovych zélivov
vo vzdialenosti max. 750 m.

Prispevok popisuje navrh tunela vo faze dokumentacie pre stavebné povolenie.

Abstract

Designed tunnel Soroska is a part of motorway R2 in the section between villages Lipovnik and Jablonov
nad Turfiou. Section passes through mountain SoroSka with mountain road with 540 m asl on the highest.
This area is a part of national park Slovensky kras.

In the stage of the documentation for the land uses was tunnel proposed as twin tune tunnel category
2T-8,0. On the basis of ministry decision is documentation for building permit prepared as single tube tunnel
category T-8,0m with escape gallery. Total length of tunnel is 4248 m.

Tunnel, except of portal parts, is designed with false ceiling. As safety measures are designed 17 cross
connections in distance up to 250 m and 5 double-sided lay-bys in distance max 750 m.

The article describes the current state of tunnel design.
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KOLEKTOR HLAVKOV MOST - SPECIFIKA VYSTAVBY /

UTILITY TUNNEL HLAVKOV MOST - SPECIFIC CONDITIONS OF CONSTRUCTION

Vaclav Dohnalek!, Radek Kozubik?, Martin Speta 3
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martin.speta@hochtief.cz

Abstrakt

Vystavba kolektorli ma v Praze bohatou tradici. Jejich vystavba byla zahdjena v roce 1969 a k zésadnimu
rozvoji doSlo v devadesdtych letech minulého stoleti. Ke stavajici siti hloubenych a razenych kolektord
o celkové délce témér 91 km pribyde cca 0,5 km hlubinného kolektoru Hlavkiv most. Dojde tak k propojeni jiz
vybudovanych kolektord na obou biezich Vitavy a ostrova Stvanice. Jedna se o velmi sloZitou geotechnickou
stavbu v blizkosti historickych budov a tésném kontaktu s télesem Hlavkova mostu. Technické feSeni
kolektoru Hlavkiv most, které je odliSné od FfeSeni razenych konstrukci dfive realizovanych kolektord,
by mohlo naznatit trend dalSiho smérovani vystavby kolektord nejenom v Praze.

Abstract

The construction of utility tunnels in Prague has a long tradition. It started in 1969 and experienced
major development in the 1990s. The existing network of utility tunnels with the total length of nearly
91 km will be extended by ca 0.5 km of the Hlavkiv Bridge deep-level utility tunnel. This will lead
to the interconnection between the already finished utility tunnels located on both banks of the river Vitava
and Stvanice island. This project is geotechnically very complex, located in the vicinity of historic buildings
and in close contact with the body of Hlavkiv Bridge. The technical solution to the Hlavkiv Bridge utility
tunnel, which is different from the solution to the mined structures of the previously realised utility tunnels,
could indicate the trend of the further direction of the development of utility tunnels, not only in Prague.
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TUNEL ZILINA - PODZEMNE DIELO REALIZOVANE V ZLOZITYCH INZINIERSKOGEOLOGICKYCH

PODMIENKACH /

ZILINA TUNNEL - UNDERGROUND WORK CARRIED OUT IN COMPLEX ENGINEERING AND GEOLOGICAL
CONDITIONS

Michal Futik?, lveta Snaukova?
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Abstrakt

Jednym z tunelov realizovanych na na dialnici D1 je tunel Zilina. Dizkou ani metédou razenia nie je nigim
vynimoeny. Tunel Zilina sa v3ak razil vo velmi zloZitom inZinierskogeologickom a hydrogeologickom
prostredi, ¢im sa v kombindcii s nizkym nadlozi zaradil medzi najzlozZitejSie tunelové stavby na Slovensku.
Zastihnuté geologické prostredie sa ukazalo komplikovanejSie, ako uvadzali predpoklady projektu. To si
vyzadovalo neustale modifikovanie postupu razenia, sposobu vystrojovania a predovSetkym zaistovania
stability €elby. Komplikovana geolégia sa podpisala nie len na zmene podmienok razenia tunela, ale aj
na realiz4cii sekundérneho ostenia. Clanok popisuje rozdiely medzi projektovanymi predpokladmi a skutoéne
zastihnutymi geotechnickymi podmienkami, désledky tychto rozdielov pre vystavbu tunela a spésob, akym
sa s nimi zhotovitel vyrovnava.

Abstract

One of the tunnels that have been executed on the D1 Motorway is the tunnel named Zilina. In terms
of length and tunnelling method is the tunnel nothing extraordinary. However, the tunnel has been executed
in very complex geological and hydrogeological environment and that is why, in the combination with low
overburden, it has been ranked among the most complicated tunnel structures in Slovakia. The geological
environment has been proven to be more complicated as it was predicted in the design assumptions.
It required constant modification of the tunnelling procedure, excavation support system methods,
and above all ensuring the excavation face stability. Complicated geology caused not only the changes
of the tunnelling conditions, but the changes in execution of secondary lining. The article describes
the difference between the design assumptions and the real geological conditions, implications of these
differences for the tunnel execution and the way, how the contractor deals with them.
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DEFINITIVNE UPRAVY PORTALOV TUNELOV SVRCINOVEC A POLANA TVORENE VYSTUZENYMI
HORNINOVYMI KONSTRUKCIAMI S DROTOKAMENNYM LicoMm /

DEFINITIVE PORTALS IN SVRCINOVEC AND POLANA TUNNELS MADE OF REINFORCED ROCK
STRUCTURES WITH GABION FACE

Matej GuZik', Jaroslav Adamec?

IIng. Matej Guzik, PhD., Basler & Hofmann Slovakia s.r.o, Panenska 13, 811 03 Bratislava,
matej.guzik@baslerhofmann.sk; ¢Ing. Jaroslav Adamec, MACCAFERRI CENTRAL EUROPE s.r.o,
Kaplinské Pole 2859/24, 905 01 Senica, jaroslav.adamec@maccaferri.sk

Abstrakt

Prispevok sa zaobera navrhom a realizaciou vystuzenych opornych mdrov s drétokamennym licovym
opevnenim tvoriacich definitivne dpravy portalovych ¢asti tunelov Svréinovec a Polana na stavbe Dialnica D3
Svrtinovec - Skalité. Prispevok sa blizSie venuje detailnému navrhu zapadného portélu tunela Svréinovec
ako aj zrealizovanému technickému rieSeniu, ktoré sa v naSich podmienkach v poslednom obdobi toraz
tastejSie uplatiiuje pri vystavbe opornych mdrov.

Abstract

The article describes design and construction of reinforced soil structures with gabion Facing Forming
definitive portals of tunnels Svréinovec and Polana on Motorway D3 Svrinovec - Skalité. The article focuses
in detail on design of west portal of tunnel Svréinovec and also on construction stage of solution, which
in at present often used for retaining walls applications in the region.
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POROVNANIE VYPOCTOVYCH MDDELDV PRE TECHNOLGGIE NRTM A ADECO - RS /

COMPARISON OF CALCULATION MODELS FOR TECHNOLOGY NRTM AND ADECOD - RS

Jana Chabrofiova

Ing. Jana Chabroriovd, PhD., Katedra geotechniky, Stavebna fakulta STU v Bratislave, Radlinského 11,
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Abstrakt

Na Slovensku sa pri sitasnej vystavbe tunelov pouzivaji dve technoldgie razenia NRTM a ADECO - RS.
Pri razeni tunela dochadza v horninovom prostredi k poruSeniu primarneho rovnovazneho stavu napdtosti
v priestore telby vyrubu sprevadzané priestorovym preskupovanim napdtia, €im sa v horninovom masive
vytvara novy rovnovazny stav. Zmeny napdtosti s spojené s deformaciou lica vyrubu, resp. primarneho
ostenia a celej oblasti v okoli vyrubu. Skdsenosti z praxe a vysledky priestorovych matematickych modelov
ukazuijd, Ze €ast deformdcii horninového masivu prebehne esSte pred celom, ¢ast pred osadenim primarneho
ostenia. Tato cast deformdcie, ak nie je riadena pomocou technologickych opatreni, prebieha samovolne.
Obidve technoldgie viac-menej reagujd na skutoéné geotechnické podmienky a sposob zaistenia stability
vyrubu méZu operativne modifikovat. Uvedené metddy sa liSia v nazoroch na spravanie sa horninového
prostredia potas vyrubu a spdsobu jeho stabilizacie. Vysledkoem je dplne iny pristup k tunelovej technike
a vypoctu primarneho a sekundarneho ostenia.

Cielom prispevku je porovnanie pouZitia jednotlivych zabezpetovacich prvkov metéd vo vypottovych
modeloch.

Abstract

There are used two methods of excavation for construction of current tunnels NATM and ADECO - RS
in Slovakia. The primary equilibrium stress state of rock massif is disturbing under the excavation tunnel
in tunnel face. The transformation of stain goes with regrouping stresses which generates a new equilibrium
stress state of rock massif. Modification of stress state is associated with the deformation of the tunnel
face or primary lining and whole area around the excavation. The part of deformation of rock massif take
place before the excavation tunnel face and carried out the primary lining as shows practical experiences
and results of spatial mathematical models. If this part of deformation is not controlled by technological
support, the deformation proceeds spontaneously. The both of these technologies respond to actual
geotechnical conditions and the excavation stability can be operatively modified. These methods
of tunnelling are different in point of view on behaviour of rock massif during the excavation and stabilization
form. So there are different approach to technology of tunnelling and calculation of tunnel lining.

The aim of this paper is comparison of using each support elements of tunnelling technologies in calculation
models.
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Abstrakt

NajvyznamnejSim trendom v oblasti podzemnej vystavby je v poslednej dekade bezpochyby postupny
prechod od klasickych tunelarskych metdd k mechanizovanym razbam. PredovSetkym v pripade razby dihych
tunelov, alebo tunelov s nizkym nadloZim, pondka TBM a Stity nesporné vyhody. V tomto medziobdobi sa
Specializovanym spolocnostiam, zaoberajdcim sa vyrobou a dodavkou materidlov pre podzemnu vystavbu,
pontka priestor pre progresivne vylepSenie zavedenych technoldgii a produktov, ktoré méZu byt vyuZivané
v ramci konventnej alebo mechanizovanej razby. Minova, ako popredny svetovy vyrobca takychto materialov,
uviedol na trh v rokoch 2015-2017 mnoZstvo zaujimavych produktov, ktoré reflektujd zname nedostatky
u niektorych Standardnych vyrobkov.

Striekané hydroizoldcie - s alternativou zavedenych féliovych izolacii ur€ené pre prostredie s nizSou
priepustnostou hornin, s pritokmi s nizsim tlakom vody. Ich prinos spotiva predovsetkym v jednoduchosti
aplikacie. Prispevok ukazuije priklady vyuZitia striekanej izolacie z produkcie firmy Minova - TekAex DS-W -
pri razbe Zelezni¢ného tunela Skillingsmyr v Nérsku a tieZ ako sanatné opatrenia pri sanacii Zelezni¢ného
Rigelského tunela v Ceskej republike.

Zavftavané vystuze - IBO horninové svorniky a IBO ihly sd v praxi pouZzivané od 90 rokov minulého
storotia. Ako typicky priklad je v prispevku uvedeny tunel Polana na Slovensku, kde 1BO ihly R51 pomohli
zabezpetovat stabilitu klenby. Avsak v urtitych pripadoch je Standardné prevedenie IBO nedostatocné -
Minova pre Specidlne situdcie uviedla na trh 1BO ihly s integrovanym injekénym obturdtorom pre moZnost
injektovat horninu v okoli zavitaného prvku zvySenym tlakom (viac ako 100 bar) a IBO horninové svorniky
so zvysenou prietaznostou uréené pre prostredie s velkym horninovym tlakom alebo s rizikom dynamickych
prejavov. Oba typy IBO prvkov su prispevkom koncep€ne prezentované.

Abstract

The most significant trend in underground construction in the last decade is undoubtedly a gradual transition
from classic tunneling methods to mechanized excavation. Especially in case of long tunnels or tunnels with
low overburden, TBMs and shields offer undeniable advantages. In the meantime, specialized companies
involved in the production and supply of underground construction materials can work on progressive
improvement of technologies and products that can be used for both, conventional or mechanized excavation.
Minova, as the world's leading producer of such materials, introduced many interesting products
in 2015-2017 which improve the shortcomings of some standard products.

Sprayed waterproofing membranes - is an alternative to the plastic sheets waterproofing membranes
intended for low-permeable environment and water inflows with lower pressure. The main benefit is
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in the simplicity of application. The paper shows examples of the sprayed waterproofing membrane
application TekfAex DS-W (produced by Minova) - during the construction of Skillingsmyr railway tunnel
in Norway, as well as a part of rehabilitation works in the Rigelsky railway tunnel in the Czech Republic.

Self-drilling reinforcing elements - SDA (IBO) rock-bolts and SDA (IBO) spiles have been in use since 90's
of the last century. Paper presents a typical application example - Polana tunnel in Slovakia, where
SDA (IBO) R51 spiles helped to increase the stability of the roof. However, in some cases, the standard
SDA (IBO) rock-bolt performance is insufficient - for special situations Minova introduced SDA (IBO)
injection spiles with an integrated injection packer for the possibility of injection the surrounding rock
with the necessary increased injection pressure (over 100 bar) and SDA (IBO) convergence rock-bolts
with increased ductility for environments with expected large rock pressure/diplacement or the risk
of dynamic events. Both types of newly introduced SDA (IBO) rock-bolts conceptually presented in the contribution.
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POSOUZENI STABILITY SKALNICH SVAHO /

ROCK SLOPE STABILITY DESIGN

Jan Jezek!, Jan Pruska?
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Abstrakt

Numerickd analyza pro urgeni globalniho stupné stability pfi projektovani rozSifeni Nazdického zafezu
(vySka az 23,5m, délka 760m, 4. Zeleznitni koridor Praha - Horni DvofiSté) potvrzuje vysledky ziskané
pomoci tradicni metody mezni rovnovahy horninového klinu podél planarni smykové plochy ve skalnim
prostiedi, jehoZ anizotropni chovéni je determinovano sméry a sklony ploch nespojitosti. Vyhodou
pouziti konstitutivniho modelu Jointed-Rock v numerické analyze je zejména zahrnuti anizotropniho
chovani skalniho masivu, které standardni prouzkova metoda i volba izotropniho konstituéniho modelu
zanedbavaji. Vyhodou matematického modelovani je i mozna kombinace, kdy pro jednotlivé geotypy Ize
pouzit jiné konstitutivni modely a tim se pfiblizit ke stavu, kdy €ast svahu je tvofena zeminovym prostiedim
a Cast rozpukanou horninou. Cilem statického vypoctu bylo navrZeni zpdsobu zajiSténi skalniho zéfezu
v geologickych podminkach metamorfovanych hornin moldanubika prekambrického stafi (pararuly a ruly).

Abstract

Numerical analyses for determination of a global factor of safety was chosen for design works of the notch
extension (The Nazdice Notch, maximum depth 23,5 m, length 760 m, railway connection line Prague - Ceské
Budgjovice adjustment) and herewith confirms results gained by limit equilibrium method. Both methods -
numerical and traditional - were used for the rock slope stabilization protection design. Numerical analyses
based on Jointed-Rock constitutive model is advantageous in including the characteristics of the anisotropic
behaviour of rock mass. This is neglected when using analytical Method of slices or choice of the isotropic
material model. Furthermore, the combination of the Jointed-Rock model for rock mass and Hardening-Soil
model for quaternary part of the slope in one calculation environment is also the advantage. Calculations
aim to optimize the rock slope stabilization design of the Nazdice Notch extension in geological conditions
of metamorphic rocks of pre-cambrian age.
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NAVRH A REALIZACE DEFINITIVNIHO OSTENI ZE STRIKANEHD BETONU S ROZPTYLENOU VYZTUZI /
DESIGN AND REALIZATION OF FINAL SHOTCRETE LINING WITH FIBRE REINFORCEMENT
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Abstrakt

Definitivni osténi ze stfikaného betonu s rozptylenou vyztuzZi predstavuje ekonomicky vyhodnou alternativu
k definitivnimu osténi provadénému tradicnim zpdsobem ukladanim do bednéni. Pouziti definitivniho osténi
ze stiikaného beton se nabizi zejména v pfipadech kdy je tvar osténi komplikovany nebo se povede jeho
pouzitim vyeliminovat pofizeni bedniciho vozu /systémového bednéni. Na druhou stranu definitivni osténi
ze stfikaného betonu vyztuZeného rozptylenou vyztuzi neni mozné pouzit vSude. Napfiklad v dsecich, kde
je ze statickych divodi potiebna prutova vyztuz, neni mozné.

V prispévku je pfedstaven ndvrh a realizace definitivniho osténi ze stfikaného betonu s rozptylenou vyztuzi
v kombinaci s mezilehlou bezeSvou izolaci propojky €. 8 tunelu Ejpovice. Cilem navrhu a nasledné realizace je
overit funkénost navrhu, moznosti realizace a chovani definitivniho osténi ze stfikaného betonu na relativné
malém profilu, tak aby bylo mozné v budoucnu realizovat definitivni osténi ze stfikaného betonu i na vétsich
profilech.

Abstract

Final shotcrete lining with a fibre reinforcement is a vital option to a traditional cast in place final lining.
Final shotcrete lining is a preferable option in case of cross sections with a complex shape or if using
of the shotcrete lining eliminates purchasing of a vault formwork for given tunnel cross section. However,
it must be said that it isn't possible use the shotcrete final lining in all geotechnical condition and cross
sections. In general, if bar reinforcement is required for static reasons it isn't possible to substitute it
by a fibre reinforcement.

This article describes a design and a realisation of the final shotcrete lining with fibre reinforcement
in a combination with a sprayed waterproofing membrane at cross passage No. 8 of Ejpovice tunnel. Goal
of the design and consequent realisation is to verify a correctness of the design, a realisation method
and a behaviour of the shotcrete final lining on a relatively small cross section in order to gather experiences
for a future application of a shotcrete final lining with a fibre reinforcement at standard tunnel cross
sections.
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REALIZACIA TUNELA DIEL /

CONSTRUCTION OF DIEL TUNNEL
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Abstrakt

Tunel Diel je jednym z tunelov vo vystavbe, ktory je sd€astou modernizacie Zeleznicnej trate Plchov -
Povazska Tepld. Je to investicne aj technicky najnarognejSia stavba ZSR od ich samostatnosti. Takmer
16 kilometrovy dsek zmodernizuje ,,Zdruzenie Nimnica“ za 364,93 milinov € bez DPH. Vystavba potrva
40 mesiacov, jej ukoncenie je naplanované na januar 2020. Ide o liniovd stavbu eurdpskeho Zeleznicného
koridoru.

Potas razenia tunela Diel sa geologické prostredie ukazalo komplikovanejSie ako uvadzali predpoklady
projektu. To si vyZadavalo Gpravu postupov razenia, systému zaistenia a sanacie. Clanok opisuje rozdiely
medzi projektovanymi predpokladmi a skutotne zastihnutymi geotechnickymi podmienkami, dasledky
tychto rozdielov pre vystavbu tunela a spdsob, akym sa s nimi zhotovitel vyrovndva.

Abstract

Diel tunnel is one of the tunnels under construction, which is a part of the modernization of the railway track
Pachov - Povazska Tepla. As for the investment and technologies, this is the most demanding construction
of the Slovak Railway Company (ZSR). The nearly 16 kilometer long section is being modernized
by the “Nimnica Association” for EUR 364.9 million without VAT. The construction will last 40 months,
the completion is planned in January 2020. It is a line structure of the European Railway Corridor.

During Diel tunnel boring the geological environment proved more complex than originally expected.
This required an adjustment of the drilling procedures and the securing and improvement systems.
The paper describes the differences between the designed forecasts and actual geotechnical conditions,
the consequences of these differences for tunnel construction and how the contractor handles the situation.




VPLYV PRESNDSTI A SPOLAHLIVOSTI USMERNUJUCICH GEODETICKYCH MERANI PRI PROJEKTOVANI
A VYSTAVBE TUNELDV /

INFLUENCE OF THE ACCURACY AND RELIABILITY OF GEODETIC MEASUREMENTS IN TUNNEL DESIGN
AND CONSTRUCTION

Miroslav Krupec
GEO-KOD, s.ro., Zitnd 21, 831 06 Bratislava, miroslav.krupec@geokod.sk

Abstrakt

V sidtasnej dobe prebieha na Slovensku vystavba viacerych tunelovych diel, ktoré svojou dizkou presahuiji
1500 m. Milochov ~1770m, Povazsky Chimec ~2218m , PreSov ~2244m, Ovtiarsko ~2360m, Cebrat
~3650m a Visiiové ~7520m, pricom budd nasledovat dalSie. Tento clanok pojednava o vplyve klesajlcej
presnosti usmerfiujdcich geodetickych merani - hlavne v prienom smere s rasticou dizkou razenej asti
tunela. Tento vplyv ma priamy dosah na projektované technologické nadvySenie primarneho ostenia v danej
vyrubovej triede. Nikdy sa s nim priamo (explicitne) v projekte neuvaZuje, vzdy si to zodpovedny geodet
musi prehodnotit a manaZovat sam. Pri dizke razenej asti nad 1500 m zatina byt tento vplyv vjznamny
a treba sa s nim zodpovedne zaoberat.

Abstract

The construction of several tunnels, which exceeds 1500 meters in length, is in progress in Slovakia today,
Milochov ~ 1770 m, Povazsky Chimec ~ 2218 m, Presav ~ 2244 m, Ovtiarsko ~ 2360 m, Cebrat ~ 3650m
and ViSiové ~ 7520 m, and will follow by anather. This article discusses the impact of decreasing accuracy
of geodetic measurements - especially in the transverse direction with the increasing length of the shaded
part of the tunnel. This has a direct impact on the projected technological overload of the primary blade
in the given class. It is never considered explicitly in the design, but the responsible surveyor must this
always re-evaluate and manage. At the length of the excavated part above 1500m, this influence is
significant and should be responsible handled.
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EVALUATION OF UNDERGROUND STRUCTURES SUBJECTED TO SEISMIC LOADS
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Abstrakt

Prispévek je zaméren na posouzeni dynamickych Gcinkd zatizeni na podzemni konstrukce vyvolanych
zemétfesenim pomoci metody konetnych prvki. Reseni této dlohy se zde opird o vhodnou kombinaci
inZzenyry preferovaného pseudostatického vypoctu a pIné dynamického reseni tzv. free-field dlohy. Ukazuje
se, Ze v piipadé vyznamné heterogenniho podlozZi je spolehlivost statického vypoctu do znacné miry
ovlivnéna implementaci vysledkid free-field analyzy. Je prokézéno, Ze v tomto ohledu fasto pouZzivané
analytické metody je nutno nahradit metodou konecnych, kterd umoZiiuje zohlednit nejen nelinearni odezvu
vrstevnatého podloZi, tuhost a tvar tunelového osténi, ale i vzdjemné spoluplisobeni obou materialovych
systémd. Pfitom zanedbani dcinkd interakce systému osténi-zemina mize vyraznym zpsobem ovlivnit
predikci jak vyslednych deformaci, tak i vnitfnich sil pfenasenych osténim. Tento zavér je v prispévku
dokumentovan feSenim jednoduchého dvouvrstvého podloZi oslabeného kruhovym vyrubem zatizeného
piedepsanym dynamickym impulzem.

Abstract

The present contribution is concerned with the description of the effect of dynamic loading caused
by earthquake on the response of underground structures using the finite element method. The solution
of this task effectively combines the pseudostatic analysis, popular mainly among professional engineers,
with a fully dynamic free-field analysis. In this regard, the implementation of results of free-field analysis
plays a crucial role in arriving at reliable predictions provided by the pseudostatic analysis. It is confirmed
that in this case the typically adopted analytical methods must be replaced by the finite element
analysis, which not only allows us to account for a nonlinear response of subsoil, stiffness and shape
of lining, but also for a mutual interaction of both material systems. In particular, disregarding the effects
ofinteraction of the lining-subsoil system may substantially influence the prediction of resulting displacements
and internal forces developed in the lining. This statement is supported here by the solution of a simple
two-layer subsoil weakened by a circular lining and loaded by the prescribed dynamic impulse.
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SCHEMA PROJEKTU VODNEJ ELEKTRARNE LOS CONDORES. STAVEBNA STRATEGIA. NAVRH OSTENIA
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HYDROPOWER SCHEME LOS CONDORES. CONSTRUCTION STRATEGY. LINING DESIGN AND 3D
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Abstract

The Hydroelectric Power Project Los Céndores, in the upper part of the Maule Valley, in Chile, includes
the excavation of several tunnels with a total length in excess of 15 km. The adduction tunnel from the Maule
dam to the pressure shaft, 12km long, is excavated through very heterogeneous volcanic materials with up
to 530 m overburden and high piezometric levels.

Excavation from the intake structure and 2 additional excavation faces from an intermediate adit (“ventana
Lo Aguirre”) are foreseen, with sections excavated in drill and blast and others driven with a double
shielded TBM.

Description of the construction procedure, involving the launching of the TBM from a chamber excavated
in the adit, “downwards” to the pressure shaft, partial dismounting in another chamber when arriving
to the later, and repetition of the process “upward” until connecting with the face front coming from the intake
structure.

Design of the lining with precast concrete segments in sections driven with TBM and 3D analysis of special
sections are explained.
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Abstrakt

Trojmedzie, miesto na Kysuciach v severnej tasti Slovenska, kde sa stretavaji hranice troch Statov a kde sa
koncom roka 2013 zacala slavnostnym poklepanim zékladového kamenia vystavba Dialnice D3 Svreinovec
- Skalité. V tomto narocnom kopcovitom teréne sa na zaciatku dseku, hned za dialnicnou krizovatkou D3
a RS nachédza jednordrovy dialniény tunel Svréinovec s celkovou dizkou 420 m.

Cielom prispevku je priblizenie technoldgie a postupu vystavby tunela Svréinovec v horninovych podmienkach
kysuckého flySu, s poukdzanim na rieSenie problémov vo vystavbe, ktoré priniesla najma@ nedostatocne
overend geologicka stavba a plytké situovanie trasy tunela.

Abstract

Trojmedzie is a place in Kysuce region in the north of Slovakia where three countries border. In late
2013 the corner stone of D3 Motorway Svrtinovec - Skalité was laid. In this difficult mountain terrain
at the beginning of the section, right after the interchange of D3 and R5 there is a single tube motorway
tunnel Svreinovec with a total length of 420 m.

The paper aim is to describe the technology and construction procedure of Svréinovec tunnel in mountainous
conditions of Kysuce showing solutions to construction challenges and problems, mainly due to insufficiently
surveyed geological composition and shallow positioning of the tunnel route.

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

e
e ———— ey
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CUT AND COVER TUNNEL IN LBJ EXPRESS HIGHWAY IN DALLAS, TEXAS, USA

Ignacio Navarro Dacal*, Fernando Fernandez Varona?

!Ignacio Navarro Dacal, Ferrovial Agroman UK, 389 Chiswick High Road, London W44 AL, UK,
inavarro@ferravial.com; Fernando Fernandez Varona, Ferrovial Agroman US Corp, 3600 Great Hills Trail,
Austin, TX 78758, USA, fernando.fernandez@ferrovial.us

Abstract

The LBJ Expressway Highway improved one of the busiest and most congested highways in Dallas.
The fact that the majority of the Project must be built within the existing facility and keeping the existing
traffic, poses significant challenges from the view point of maintenance of traffic, construction phasing
and schedule. All this has required an extraordinary effort of planning and design, incorporating innovative
ideas to the design of the cut and cover tunnel, especially for the retaining walls and the covering structure
in order to meet the schedule, adapt the design to the temporary traffic plan, reduce traffic detours
and improve safety during construction.

The final design of the cut and cover tunnel proved to be successful in complying with the existing
constrains of space, maintenance of traffic and programme. This was possible due to the selection for each
specific section of the project of the right type of retaining wall and designing a covering structure formed
by precast elements that proved to meet programme requirements with a minimal disruption to existing
traffic and as well as providing a cost efficient design.
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Abstrakt

V betdénovych, ocelovych alebo drevenych prvkoch sa staticky vypotita konStrukcia a potom sa podla
namahania volia materidly. V geotechnike je ale dopredu dany materidl a dloha je Gplne obratena. Najskér
je potrebné zistit vlastnosti materialu a az potom sa k nim hfada spésob, akym bude realizované dielo, aby
nedoslo Kk pretazeniu.

Pri rieSeni dloh je vhodna volba konstitutného modelu hlavnym predpokladom na to najpresnejSie
vyjadrenie mechanickych chrakteristik prostredia.Na jednej strane je tu teda presnost s akou dokazeme
matematicky opisat prirodny material a na druhej strane dimenzacia konStrukcie, pri ktorej sa ziadny
statik nebude spoliehat na milimetrovd presnost, ale td hranicu posunie, a to v zavislosti od druhu stavby
a bezpecnostnych rizik.

Tento postup je jedna vypoctova dloha, ktord tvoria dve casti a len ich spravne prepojenie a zhodnotenie
dokaze eliminovat zbytocné naklady, popripade neefektivnost navrhu.

Autori v €lanku analyzujd vplyv materialového modelu (elasticky model, Model Mohr-Coulomb, Drucker-
Prager a Hook-Brown) na vypocet deformacii a nasledne na dimenzaciu tunelového ostenia v pevnych
a sypkych materialoch.

Abstract

The finite element method made a significant impact of static assessment of tunnel primary lining. Design
can be effective and more realistic. For this calculation can be employed various behavioral models.
Designer can use other behavioral models which are more suitable on various rock environment and finally
results in more economical design. The main problem is relatively wide range of developed models. Every
model can lead in unpredictable result and pricking the right model can be hard.

Those questions can be interesting especially by design of long tunnels in hard environment conditions.
Tunnel Soroska is designed as 4.2 km long road tunnel in karst rocks. Employer decided to divide construction
into two phases. First phase presented only one tunnel tube for both directions. When traffic capacity of this
tunnel will be reached the second tunnel tube will be constructed. This type of the construction will lead
to interesting results during calculation of primary lining. We had compared several material models during
calculation of the tunnel primary lining.

The article presents a summary of geotechnical inputs for the efficient selection of the material model
and a method of optimizing the calculation, which takes into account the economical and environmental
aspects of the design work.
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TUNEL SPITZENBERG /

SPITZENBERG TUNNEL

Jifi Patzak®, Martin Fischer?, Jiii Matéjicek®, Wojciech Kedzierski*

Jifi Patzak, Subterra a.s. - ZNL Deutschland, Erfurter Str. 31, 0-85386 Eching, jpatzak@subterra.cz;
2Martin Fischer, ARGE Tunnel Spitzenberg, Platz der Normandie 1, 0-37287 Wehretal,
martin.fischer@bemo.net; 3Jiri Matéjicek, Subterra a.s., Divize 1, KoZeluZska 2246/5, 180 00 Praha 8,
Jjmatejicek@subterra.cz; *“Wojciech Kedzierski, DEGES, Baubevollméchtigter BBV 2.1.2, kedzierski@deges.de

Abstrakt

Clanek popisuje stavbu nového délnieniho tunelu Spitzenberg v Némecku, ve spolkové zemi Hesensko.
Tento tunel lezi na nové budované dalnici A44, ktera spoji mésta Kassel a Eisenach. Dotéeny tsek této
dalnice v délce pfiblizné 60 km je s ohledem na morfologii terénu a na smérové vedeni trasy mimo obce
de facto soustavou tunelovych a mostnich staveb s celkovymi naklady cca 1800 mil. Eur. Samotnd stavba
tunel Spitzenberg zahrnuje dvé dvoupruhové tunelové trouby o délce téméF 600 m (vietné hloubenych
tasti) a pfilehly dsek dalnice délky cca 500 m véetné hlubokého zafezu do kopce Lerchenberg. Tunely jsou
budovany metodou NRTM, potita se s pouzitim trhacich praci na cca 70-80 % délky tuneld.

Abstract

The paper describes the construction of the Spitzenberg tunnel, a new motorway tunnel in Germany,
the federal state of Hessen. The tunnel is located on the A44 motorway being newly built, which will
connect the cities of Kassel and Eisenach. The approximately 60 km long motorway section in question,
with respect to the terrain morphology and the horizontal alignment of the route leading out of villages, is
a de facto set of tunnel and bridge structures at the total cost of ca 1800 million euros. The construction
of the Spitzenberg tunnel itself comprises two double-lane tunnel tubes nearly 600 m long (inclusive
of cut-and-cover parts) and a ca 500 m long adjacent section including a deep cutting into a Lerchenberg
hill. The tunnels are being constructed using the NATM, the application of blasting is expected for ca 70-80 %
of the tunnel lengths.
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ZHODNOTENIE VYSTAVBY TUNELA POVAZSKY CHLMEC Z HLADISKA NADVYLOMOV /

POVAZSKY CHLMEC TUNNEL CONSTRUCTION ASSESSMENT FROM THE PERSPECTIVE OF OVERBREAKS
Anton Petko

Ing. Anton Petko, PhO.,HOCHTIEF SK s.r.o.

Abstrakt

Vystavba dialniného tunela Povazsky Chimec dizky 2,2km na dseku dialnice D3 Zilina Strazov - Zilina
Brodno je uz ukongena a tunel je od decembra 2017 v prevadzke. To je vhodny gas na bilancovanie projektu
ako takého. Medzi podstatné technicko-ekonomické ukazovatele patri aj vyskyt, pritina a vypifianie
nadvylomov a naklady s tym spojené. V prispevku je podané zhodnotenie nadvylomov pri razeni tunela
Pavazsky Chimec od pritin ich vzniku aZ po spasob ich vypliiania. Konetna analyza a zhodnotenie je urobené
po ukonteni betondze sekundarneho ostenia. Do celkovej bilancie tu si zahrnuté aj nevyznené deformacie
primarneho ostenia a zhodnotenie nadvylomov v zavislosti jednotlivych vyrubovych tried a technologickych
parametrov razenia.

Abstract

Construction of the 2.2 km long motorway tunnel PavaZsky Chimec in the section of the D3 matorway Zilina
Strézov - Zilina Brodno is already finished and the tunnel is in operation since December 2017. This is
a good time to evaluate the project. The overbrakes, causes of their occurrence and costs for backfilling
are a significant technical and economic indicators. The paper presents an assessment of overbrakes
by excavation of the Povazsky Chimec tunnel from the causes of its origin to the way of its backflling.
The fAnal analysis and evaluation is done after finishing of secondary lining. The unfulfilled deformations
of primary lining and the assessment of overbrakes are included in the overall balance, depending
on the individual excavation rock classes and the technological parameters of excavation.

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

e
e ———— ey




sy KN 3
. {{ 2018 )\«? -
ZILINA | B ©

VLIV REOLOGICKYCH ZMEN BETONU NA CHOVANI SEKUNDARNIHO OSTENI TUNELU /

IMPACT OF RHEOLOGICAL CHANGES IN CONCRETE ON THE BEHAVIOR OF SECONDARY TUNNEL LINING
Jan Prchal®, Lukas Vrablik?, Martin Dulak®

!Ing. Jan Prchal, CVUT v Praze, Fakulta stavebni, Thakurova 7, 166 29 Praha 6, Czech Republic,
jan.prchal I@fsv.cvut.cz; ?doc. Ing. Lukas Vrdblik, Ph.0,, NOVAK & PARTNER, s. r. 0., Peruckd 2481/5,

120 00 Praha 2, Lzech Republic, lukas.vrablik@novak-partner.cz; *Ing. Bc. Martin Ouldk, Valbek, spol. s r.o.,
Variurova 505/17, 460 07 Liberec 3, Lzech Republic, martin.dulak@valbek.cz

Abstrakt

Prispévek je zaméfen na rozbor Gcinkd reologickych zmén betonu na konstrukci sekundérniho osténi
dalnicniho tunelu. BliZe je popsan vyuzity vypocetni model a postup analytického vypoctu vnitini napjatosti
sekundarniho osténi. V pfispévku je sledovan vliv smritovani a dotvarovani betonu na celkovou deformaci
konstrukce. Déle je provedeno srovnani dosazenych vysledki z analytického vypoctu s hodnotami pomérné
deformace naméfenymi na redlné konstrukci dalnicniho tunelu na Slovensku. UvaZované rozdéleni slozek
celkového pomérného pretvoreni je vyjddieno na zékladé riznych vypocetnich modeld, které jsou navzdjem
porovnany.

Abstract

The paper is focused on the analysis of the effects of rheological changes of concrete on the structure
of the secondary lining of the motorway tunnel. The computational model and the process of the analytical
calculation of the internal stress of the secondary lining are described in more detail. The contribution
is focused on the effect of shrinkage and creep of concrete on the overall deformation of the structure.
Furthermore, the comparison of the results obtained from the analytical calculation with the values
of the relative deformation measured on the real construction of the motorway tunnel in Slovakia is made.
The considered distribution of the components of the total proportional strain is expressed on the basis
of different mathematical models that are compared to each other.
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ZHODNOTENIE NAVRHU JEDNORUROVEHD TUNELA NA RYCHLOSTNEJ CESTE /
DESIGN ASSESSMENT OF A SINGLE TUBE EXPRESSWAY TUNNEL

Lubos$ Rojko

GEOCONSULT, spaol. s r.o., Bratislava

Abstrakt

Prispevok sa zaobera analyzou ndvrhu jednordrovych tunelov na rychlostnych komunikaciach, pricom
analyzuije pozitiva a negativa takéhoto ndvrhu.

Uvodom je v prispevku uvedend struéna histdria koncepenych navrhov tunelov na dialniciach a rychlostnych
cestach na Slovensku a v blizkom okoli ako aj vyvoj tychto navrhov aZ po stcasnost.

V prispevku sd porovnavané hlavné parametre jednortdrového a dvojrirového tunela z pohladu pripravy,
budovania a prevadzky.

Abstract

The paper analyses design of single tube tunnels in expressways, analyzing the pros and cons of the design.
The paper introduces a brief history of conceptual motorway and expressway tunnel designs in Slovakia
and neighboring countries and design development until present.

The article compares main parameters of single and twin tube tunnels from the perspective of preparation,
construction and operation.
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FIGHT AGAINST THE NATURE - ZILINA TUNNEL

Karel Rossler!, Andrej Korba?, Robert Zwilling?, and Martin Valko?

!Metrostav a.s., KoZeluZska 2450/4, 180 00 Praha 8, Lzech Republic; ¢ Basler & Hofmann Slovakia s.r.o.,
Panenska 13, 811 03 Bratislava, Slovakia; ? Doprastav, a.s., Petrovanska 34, 080 05 Presov, Slovakia

Abstrakt

Dva tubusy tunelu Zilina byly plénovany pro razbu pomoci zasad NRTM. Zastizena hornina se ukézala byt
vysoce stlatitelnda a soutasné nesoudrznd. Planované primdrni osténi nemohlo nalézt dcinnou kontrolu
nad razbou tunelu. Opatfeni nedokazala sniZit vertikdlni poklesy osténi, které dosahovaly hodnot az
200 mm a nedokazala stabilizovat rozvolnénou horninu vypadavajici z celby tunelu. Ve vy$sSim nadlozi byly
deformace osténi Gspésné udrzovany v bezpecnych mezich vytvorenim docasného dna v kaloté a instalaci
tunelového dna v kratké vzdalenosti od Celby. Piestoze celkové hodnoty poklest osténi zistaly pomérné
vysoké, vyvazend podpora obou invert umozZiovala kontrolu rychlosti narlistu deformace v osténi. Hledani
spolehlivého Feseni pro stabilizaci €elby se stalo rozhodujicim faktorem pro dokongeni tunelu. Re$enim byla
kompenzaéni injektaZ o tlaku 20 bard, ktera stlagenim zvysila tuhost horniny. Usp&3né opatfeni viak vedla
k pomalejSimu postupu razeb. Bylo provedeno nékolik pokusi o zvySeni rychlosti. Nicméné praktické testy
a analyzy dospély k zavéru, Ze metoda horizontélniho €lenéni vyrubu s véasnym uzaviranim tunelového dna
a kompenzacni injektazi byla nejvhodnéjsi metodou pro dané podminky.

Abstract

The twin two-lane highway Tunnel Zilina was planned to be mined using the NATM principles. The encountered
ground turned out to be highly compressible, and cohesionless at the same time. The planned initial support
measures, could not find an effective control over the tunnel excavation. The supports could not reduce
the lining large vertical settlements of up to 200mm, and could not stabilize the cohesionless ground
pouring from the tunnel face. At higher overburden the lining deformation was successfully kept within
the safe limits by building the top heading temporary invert, and by installing the tunnel invert at a short
distance from the face. Although the total lining settlements remained relatively high, the balanced support
of the two inverts allowed controlling the speed of the lining deformation development. Finding
a reliable solution for stabilizing the face became determinant for the tunnel completion. The solution
was a compensation grouting of 20 bar which increased the ground stiffness by increasing the ground
confinement. However, the successful support measures led to a slower advance. Several trials were
performed to increase the advance speed. Nevertheless, the trials and analyses concluded that the heading
and benching method with the early tunnel invert closure, and the compensation grouting, was the most
appropriate method for the given ground conditions.
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ULOHA MONITOROVANIA A MODELOVANIA PRE EFEKTIVNU PREVADZKU STROJOV EPB /

THE ROLE OF MONITORING AND MODELLING FOR AN EFFICIENT OPERATION OF EPB MACHINES
Davor Simi¢

Head Geotechnical Area, Ferrovial-Agroman Engineering Services. Ph.0. Professor Politechnical University
Madrid. davorsimic@ferrovial.com

Abstract

An important aspect of the operation of closed-faced Tunnel Boring Machines (TBMs] is the control
of Face pressure in order to minimize the adverse effect on the surrounding ground due to movements.
Urban tunneling projects inevitably involve risks associated with construction-induced ground movements
and their effects on overlying buildings and facilities. This paper describes how this problem was tackled
in the EPB construction of the tunnels for Crossrail in which the performance of the TBMs is analyzed
through numerical models that use parameters fitted to the field data. Integrated team and systems
for monitoring TBM parameters and ground movements were continuously required during all tunnelling
works with the purpose of keeping settlements to a minimum through the control of EPB operational
parameters. Action was taken in the cutting wheel, muck chamber, face pressure and jacking force. Such
integrated approach delivered confidence to accurately monitor and control the ground movements, as it is
shown in the paper, where the specified and measured settlements are successfully compared.
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DRENAZNE GEOKOMPOZITY LOWEBONAR - VYZNAMNA POMOC PRI RIESEN( ODVODNENIA

V TUNELOCH A PODZEMNYCH STAVBACH /

DRAINAGE GEOCOMPOSITES OF LOWEBONAR - PROGRESSIVE WAYS OF EFFICIENT DRAINAGE

IN TUNNELS AND UNDERGROUND STRUCTURES

Andrej Trombitas?, Gabriel Ben¢?

IIng. Andrej Trombitds, Low & Bonar Slovakia s.r.o., Novozamocka 207, Ivanka pri Nitre 951 12,

+421 948 313 506, Andrej.Ttrombitas@lowandbonar.com; °Ing. Gabriel Benc, CSc, Low & Bonar Slovakia s.r.o.,
Novozamocka 207, Ivanka pri Nitre 951 12; + 421 303 717 752, Gabriel. Benc@lowandbonar.com

Abstrakt

Prednaska sa zameriava na rieSenie kvalitného odvodnenia tunelov a podzemnych stavieb vyuZitim novej
generacie drendznych geokompozitov. Porovndvaji sa parametre sitasne pouZivanych drendznych vrstiev
v tuneloch a réznych drenaznych geokompozitov. Nové generacia geokompozitov sa vyznatuje vybornymi
trvalymi drendznymi vlastnostami a stcasne sliZia aj ako ochrannd vrstva pre hydroizolaciu.

Abstract

This article focuses primarily on geocomposites offering a progressive ways of efficient drainage for tunnels
and underground structures. Relevant properties of these geocomposites and currently used drainage
products are being compared and evaluated. Reworked geocomposites prove to be multifunctional products
that are able to meet the most stringent standards in tunneling industry.
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HYDROIZOLACIE V TUNELOCH /

WATERPROOFING BARRIERS IN TUNNELS

Jan Valasek

Ing. Jan Valdsek, JUTA a.s., Oukelska 417, 544 15 Ovir Kralové nad Labem, CR, +420 499 314 211,
valasek@juta.cz

Abstrakt

V tuneloch a podzemnych stavbach plnia hydroizolaénd funkciu polymérne geosyntetické izolacie. Castou
sttastou hydroizolaénych sdvrstiev byvaji ochranné netkané geotextilie. Poziadavky na uvedené vyrobky
stanovuji normy, Specifické narodné predpisy, projektanti. MoZnosti inStalacie geosyntetickych izolacii
a prevedenia definitivneho ostenia je tiez viac. Prispevok predstavi skdsenosti z realizacii polyetylénovych
féliovych hydroizolacii v rémci tunelovych stavieb v Ceskej republike, Nemecku a Nérsku.

Abstract

In tunnels and underground structures, polymeric geosynthetic barriers work as waterproofing layers.
Protection non-woven geotextiles are often used within the waterproofing systems. Requirements
on the mentioned products are specified by standards, specific national codes, designers. There are also
more possibilities as regards the installation of geosynthetic membranes and construction of the secondary
(Rnal) concrete lining there. The paper presents experience with installation of polyethylene geosynthetic
barriers within construction of tunnels in the Czech Republic, Germany and Norway.
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DYNAMICKA ANALYZA VPLYVU TRHACICH PRAC V LOME NA PRIMARNE OSTENIE TUNELA /
ANALYSIS OF QUARRY BLAST INDUCED GROUND VIBRATIONS ON THE PRIMARY TUNNEL LINING
Pavol Vavrek

Ing. Pavol Vavrek, PhD., Fakulta BERG Technickej Univerzity v KoSiciach, Park Komenského 19, 040 01
Kosice, 055/6022952, pavol.vavrek@tuke.sk

Abstrakt

Dynamicka analyza je jedna z najnarocnejsich dloh numerického modelovania v geotechnike. UmozZfiuije rieSit
problematiku zemetraseni, inZinierskej seizmiky, banskych otrasov a pod. Pri dynamickom modelovani je
potrebné v principe rieSit aspekty tykajdce sa dynamického budenia a okrajovych podmienok, mechanického
timenia a prenosu vin. Prispevok je zamerany hlavne na posidenie vplyvu velkosti a tvaru zén modelu,
materialovo-konstituénych modelov, deformacnych okrajovych podmienok na priebeh a rychlost kmitania
monitorovanych bodov primdrneho ostenia tunela ako aj modelovanie dynamickych dcinkov trhacich prac,
stanovenie vlastnych frekvencii modelu a predikciu rychlosti kmitania modelu pri pouziti Rayleighovho
a lokdlneho timenia. V zavere sd postdené maximalne hodnoty rychlosti kmitania primarneho ostenia tunela
vybudené technickou seizmicitou v lome voti maximalnej dovolenej rychlosti kmitania pre posudzovany
tunelovy objekt.

Abstract

Dynamic analysis is one of the most challenging tasks of numerical modeling in geotechnics. It allows
to solve the problems of earthquake engineering, seismology, mine rockbursts and so on. In dynamic
analysis, aspects related to dynamic input and boundary conditions, mechanical damping, and wave
transmission need to be addressed in principle. The contribution focuses mainly on the assessment
of the influence of size and shape of model zones, material-constitutive models, deformation boundary
conditions on the course and velocity of monitored primary lining of tunneling points as well as modeling
the dynamic effects of rock blasting, modeling of model natural frequencies and prediction of model
vibration velocity at the Rayleigh's and local damping. At the end, the maximum values of velocity
of the primary tunnel lining are assessed by the technical seismicity in the quarry relative to the maximum
safety allowed velocity for the considered tunnel object.

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

4



A ' { 2018
e . { ilLINA)

OPTIMALIZACNY POTENCIAL PRE TUNELY S POUZITIM MIKROPILOTOVEHD DAZDNIKA VDAKA
NAIJNOVSIM TECHNICKYM VYDOBYTKOM /

OPTIMIZATION POTENTIAL FOR PIPE UMBRELLA SUPPORTED TUNNELS DUE TO RECENT TECHNICAL
DEVELOPMENTS

Giinther M. Volkmann

DSI Underground Austria GmbH, Alfred-Wagner-Strasse 1, 4061 Pasching, Austria,
guenthervolkmann@dsiunderground.at

Abstract

Pipe umbrella support systems have been used successfully for tunnelling in challenging ground conditions
since the 1970's. Due to further developments of drilling machinery, this pre-support system is used
at shallow, urban tunnels in weak ground conditions on a regular basis. The umbrella pipes are installed
stepwise subparallel to the tunnel alignment by connecting pipes to each other. These connections are
the weakest link of the support system so recent developments in this field influence the system performance
as well.

Both, the developments of machinery and connection types have a major influence on pipe umbrella design
for tunnelling. This does not only include simple parameters like installation length or tube dimension but
also connection times or in general installation times. So, a pipe umbrella design five years ago is not very
efficient regarding installation and construction time respectively as well as utilized material compared
to today's technical possibilities. Supplementing these technical points, a defined grade of mechanization
or even automation increases the safety on site as well.

Therefore, this article explains optimization possibilities for pipe umbrella supported tunnels with simple
examples to show cost-optimized design principles regarding time and material.
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TUNELOVY RETEZEC GRANITZTAL /

TUNNEL CHAIN GRANITZTAL

Jifi Zmitko

Mgr. Jifi Zmitko, 3G Consulting Engineers s.r.o., zmitko@ 3-g.cz

Abstrakt

JJunelovy fetézec Granitztal” (Tunnelkette Granitztal) je druhym nejdelSim tunelovym komplexem tzv.
Koralmské Zeleznice (Koralmabahn), ktera v budoucnu propoji spolkové zemé Styrsko a Korutany a je
soucasti Afriaticko-Baltického Zelezni€niho koridoru. Spojuje ddoli Lavanttal a Jauntal a pfimo navazuje
na 32,9km dlouhy Koralm tunel. Usek se sklada z tunelu Deutsch Grutschen (2,6 km), pfesypaného
tunelu Granitztal (0,6 km] a tunelu Langer Berg (2,9 km). Tunely jsou realizovany jako dva jednokolejné
tratové tunely s propojkami, razené pomoci NRTM (vyjma tunelu Granitztal). V obou razenych tunelech byly
jiz kompletné ukongeny razby. Pfispévek pfinasi pokud mozno uceleny pohled na celou stavbu a hlavni
problémy, které ji provazely.

Abstract

“The Granitztal Tunnel Chain” (Tunnelkette Granitztal) is the second longest complex of tunnels
on the so-called Koralm rail track (Koralmabahn), which will in the future connect the federal states
of Styria and Carinthia. The railway is a part of the Adriatic - Baltic rail freight corridor. It connects
the Lavanttal and Jauntal valleys and directly continues on from the 32.9 km long Koralm tunnel.
The tunnelled section (the chain of tunnels) consists of the Deutsch Grutschen tunnel (2.6 km),
the Granitztal cut and cover tunnel (0.6 km) and the Langer Berg tunnel (2.9 km). The tunnels are realised
as two single-track running tunnels interconnected by cross passages. With the exception of the Granitztal
tunnel they are driven using the NATM. Excavations of the both mined tunnels have been completed.
The paper brings an overall view on the whole construction including its major problems.
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SEKUNDARNE OSTENIE TUNELOV Z PROSTEHO BETONU /

SECONDARY TUNNEL LINING MADE OF PLAIN CONCRETE

Rébert Zwilling*, Peter Bdna?, Alexandra Jackova®

!Ing. Rdbert Zwilling, Basler & Hofmann Slovakia s.r.o., Panenskd 13, Bratislava,
robert.zwilling@baslerhofmann.sk; ¢Ing. Peter Bona, Basler & Hofmann Slovakia s.r.o., Panenska 13,
Bratislava, peter.bona@baslerhofmann.sk; *Ing. Alexandra Jackova, Basler & Hofmann Slovakia s.r.0.,
Panenska 13, Bratislava, alexandra.jackova@baslerhofmann.sk

Abstrakt

Pouzitie nevystuzeného sekundarneho ostenia tunelov prinasa ekonomické a €asové Uspory potas realizacie
tunelovych stavieb.

Na Slovensku boli uZ v minulosti realizované niektoré casti sekundarneho ostenia z nevystuzeného beténu.
Trhliny, ktoré vznikali v sekundarnom osteni hlavne od zmrastovania betdnu, boli rieSené dodatocnymi
vyjadreniami zhotovitela, projektanta pripadne nezavislého odbornika. Stanovenie limitnych Sirok trhlin
bolo uvadzané v ZvlaStnych technicko-kvalitativnych podmienkach alebo v projektovej dokumentacii.
Receptdram a oSetrovaniu pouzivaného betdnu sa nevenovala zvlastna pozornost a prevazne sa pouZivali
rovnakeé receptary ako pri vystuZzenom osteni.

Aktualizovanim Technicko-kvalitativnych podmienok TKP 26 Tunely s platnostou od 1. 1. 2017 boli
nastavené urtité zasady a usmernenia pre nevystuzené ostenie.

Clanok je venovany vypottu nevystuZeného sekundérneho ostenia, trhlindgm vzniknutym od reologickych
javov, pritine vzniku tychto trhlin, obmedzeniu vzniku trhlin nastavenim vhodnej receptdry beténu,
oddebiiovacej pevnosti a adekvatneho oSetrovania ostenia tunela hlavne v rannom Stadiu.

Abstract

Using of unreinforced concrete tunnel lining brings time and cost savings to project. In the past, there
were constructed some blocks of the tunnel lining using unreinforced concrete in Slovakia. At that time,
cracks in final lining were treated subsequently, by statement of designer or independent expert, according
to experience from other European countries.

Limiting crack width was usually specified in contract (special requirements of client) or in project. There
were no special requirements for concrete mixture or concrete curing treatment.

Used concrete mixture was the same as for reinforced and unreinforced concrete. Updating the technical
guidelines TKP 26 Tunely valid since 1. 1. 2017 were specified certain principles for unreinforced concrete.
This paper is focused on structural analyses of unreinforced concrete, formed cracks, cause of cracking,
reduction of cracking in concrete using adequate concrete mixture, stripping strength of concrete
and appropriate curing treatment.
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SEKCIA 2: SANACIA A REKONSTRUKCIA PODZEMNYCH STAVIEB /
SESSION 2: REMEDIATION AND RECONSTRUCTION OF UNDERGROUND
STRUCTURES

OPRAVA ZAVALENEHD TUNELU V TURECKU /

REPAIR OF COLLAPSED TUNNEL IN TURKEY

Matous Hilar!, Martin Srb?, Jakub Nosek®

Iprof Ing. Matous Hilar, M.Sc,, Ph.0., 3G Consulting Engineers s.r.o. a FSv CVUT, hilar@3-g.cz;

2Ing. Martin Srb, Ph.0., 3G Consulting Engineers s.r.0., +420241443411, srb@3-g.cz; *Ing. Jakub Nosek,
Ph.0, 3G Consulting Engineers s.r.o., +420241443411, nosek@ 3-g.cz

Abstrakt

V roce 2015 byla uvedena do provozu vodni elektrdrna na severu Turecka. Soutdsti elektrarny byl
i 12km dlouhy vodovodni tunel. Dolni (vytokova) tast tunelu délky 8 km byla vybudovana dvojitym Stitem
se segmentovym Zelezobetonovym osténim mocnosti 400mm s vnitfnim primérem 8,7m. Vzhledem
k problémiim s TBM razbou byla horni (vtokovd) cast tunelu délky 4 km vybudovana metodou Drill and Blast
(D&B) s jednoplastovym osténim ze stfikaného dratkobetonu. V fijnu 2016 byly v provozovaném tunelu
zjiStény vyrazné problémy (cca rok po zprovoznéni]. Provoz elektrarny musel byt zastaven a voda z prehrady
nad tunelem a z tunelu byla vypusténa. Nasledny prizkum odhalil tfi velké zavaly a fadu dalSich poSkozeni
v DE&B tasti tunelu, vyrazngjsi lokalni poruchy osténi byly zjiStény i v TBM tasti tunelu. Veskeré opravy byly
dokonceny v fijnu 2017, tedy jeden rok po zjiSténi problém, coZ je vzhledem k rozsahu poSkozeni a oprav
povaZzovano za znatny Uspéch. Tento pfispévek je zaméren na veskeré tinnosti od prizkumu poskozeni
tunelu k navrhu a realizaci oprav tunelu.

Abstract

An operation of a water power station in North Turkey started in 2015. The power station included 12 km
long water tunnel. 8 km long lower (output) tunnel section was excavated by double shield with 400 mm
thick and 8.7m 1D segmental lining reinforced by steel cages. Due to problems with TBM excavation
4km long upper (input) tunnel section was excavated by Drill and Blast (D&B) method with single shell
lining generated from fibre reinforced sprayed concrete. Significant problems were observed in the tunnel
in October 2016 (about one year after its opening). An operation of the power station had to be stopped
and water from a dam above the tunnel and from the tunnel had to be discharged. Consequent investigation
revealed three major collapses and many various damages in the DE&B section of the tunnel, significant
damages were also observed in the TBM tunnel section. Reconstruction of the tunnel was completed
in October 2017 (about one year after detection of problems) which was considered as significant success
taking into account scale of damages. This paper is focused on all activities from investigation of damages
to design and realisation of repairs.
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OBNOVA ZELEZNIENEHO TUNELA PETERSBERG - NEMECKOD /

RENOVATION OF THE RAILWAY PETERSBERG TUNNEL - GERMANY

Lubos Podolec

Ing. Lubos Podolec, TuCon, a.s., K cintorinu 63, 010 04 Zilina - Banovd, +421 308 579 743,
lubos.podolec@tucon.sk

Abstrakt

Do obnovy Zeleznicnej infrastruktary v spolkovej krajine Rheinland-Pfalz planuje nemecka Zeleznitna
spolocnost Deutsche Bahn investovat v roku 2017 celkom 172 mil. EUR. Medzi najvatsie realizované projekty
v tejto oblasti bude patrit rekonStrukcia tunela Petersberg a oprava mosta Giilser na rieke Mosel v meste
Koblenz. Samotné naklady na rekonStrukciu tunela by mali dosiahnut vySku 25 mil. EUR. Nevyhnutnost
stavebnych dprav 138 rokov starého Tunela Petersberg, ktory sa nachadza na trati medzi obcami Ediger-
Eller a Neef vznikla z dévodu dosiahnutia jeho technickej Zivotnosti a taktiez z dévodu prisposobenia sa
dnesnym prevadzkovym podmienkam na nemeckych Zelezni€nych tratiach. Pripravné prace na projekte zacali
v roku 2016 po ukonéeni vinobrania, nakolko samotny tunel Petersberg sa nachadza priamo v priestore
celosvetove znamych vinohradov na rieke Mosel. Predpokladana doba ukoncenia projektu je naplanovana
na november 2019. Uprava parametrov elektrifikovaného 367 m dihého dvojkolajového tunela Petersberg
na tratovom Useku ,Koblenz - Perl” je pilotny projekt, v ktorom sa prvykrat v histérii Nemecka rozsiruje
tunel pomocou metddy ,tunel v tuneli®, za plnej prevadzky. Momentalne 8 m Siroky tunel sa musi z dévodu
platnych technickych prevadzkovych podmienok rozsirit na definitivnu Sirku 12 m za pouZitia vrtno-trhacich
prac. Nutnost realizacie stavebnych prac za plnej prevadzky vznikla z potreby modernizacie tohto vysoko
zataZeného tratového dseku.

Abstract

The German railway company DeutscheBahn plans to invest 172 million EUR in total in 2017
to the reconstruction of the railway infrastructure in the federal region Rheinland-Pfalz. One of the largest
executed projects in this area will be the reconstruction of the tunnel Petersberg and repair of the bridge
Gilser over river Mosel in the town of Koblenz. The costs on the reconstruction of the tunnel should reach
25 million EUR. The reconstruction of the 138-year old tunnel Petersberg, located on the railway track
between the villages of Ediger-Eller and Neef is necessary in order to prolong its technical service life
and in order to adjust the tunnel to the current operation conditions on the German railway tracks.
The preparation works on the project started in 2016 after completing grape harvest, as the tunnel
Petersberg is located directly on the premises of the world-wide know vineyards on the river Mosel.
The supposed termination period of the project is planned on November 2019. The modification
of parameters of the electrified 367 m long double-track tunnel Petersberg on the railway track section
of Koblenz - Perl is the pilot project in which, for the first time in the German history, the tunnel is
widened using the method of ,tunnel in tunnel”, under full operation. Currently, the 8 m wide tunnel has
to be widened in accordance with the new technical operation conditions to the final width of 12 m using
the drilling and blasting works. The necessity of the construction works being done under full operation is
due to the necessity of optimisation of this high-load railway track section.
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REKONSTRUKCE ZELEZNIENIHO TUNELU V TEPLICICH NAD METUJI /

RECONSTRUCTION OF RAILWAY TUNNEL IN TEPLICE NAD METUJI

Petr Senk

Ing. Petr Senk, Valbek spol. s ro. Liberec, Vafiurova 505/17, 460 01 Liberec, +420/739251043,
petr.senk@valbek.cz

Abstrakt

Rekonstrukce Teplického tunelu byla soutdsti stavby ,Revitalizace trati Trutnov - Teplice nad Metuji”. Cilem
revitalizace bylo zlepSeni jizdniho komfortu a zvySeni tratové rychlosti se zkracenim jizdnich dob.
ZelezniEni tunel se nachazi v extravilang v blizkosti Zelezniéni stanice Teplice nad Metuji, v oblasti
Broumovské vrchoviny.

Délka tunelové trouby je 230,0m. Teplicky Zeleznicni tunel je jednokolejny, Jeho stavba byla dokoncena
v roce 1908. Tunel byl raZen na zacatku a na konci v mékké slinovcové (opukové) skale. Uprostied byl tunel
razen ve skale vapencové. Vjezdovy, vyjezdovy portdl a osténi tunelu bylo vyzdéno z piskovcovych kvadrd.
Silny priisak vody v celé ploSe tunelové trouby zpdsoboval v zimnich mésicich tvorbu rampouchi a zalednéni
koleje. Rampouchy ohroZovali v zimnich mésicich bezpe€nost provozu. Dochazelo zde k povrchové degradaci
zdiva osteéni.

V plivodnim zadani byla poZadovana obnova systému odvodnéni rubu osténi tunelu, lokalni sanace osténi
a jeho statické zajiSténi v mistech zatékani a poskozeni.

Abstract

The reconstruction of the Teplice tunnel was part of the project “Revitalization of Trutnov - Teplice
nad Metuji”. The aim of the revitalization was to improve driving comfort and increase the line speed
with shorter driving times.

The railway tunnel is located in an extravilan. The length of the tunnel tube is 230.0 m. The construction
of the Teplice railway tunnel is monorail, its construction was completed in 1908. The tunnel was excavated
at the beginning and at the end in the soft marl rock. In the middle, the tunnel was mined in a limestone
rock. The entrance, exit portal and tunnel lining were made of sandstone blocks.

Strong water leakage across the entire tunnel tube led to the formation of icicles and glacier tracks
in the winter months. Icicles threatened traffic safety in the winter months. There was a surface degradation
of the masonry lining.

In the original assignment was required the renewal of the drainage system of the tunnel lining, the local
redevelopment of the lining and its static securing at the points of leakage and damage.
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STABILITA NASYPU PRI PORTALI TUNELA VISNOVE /

THE STABILITY OF THE EMBANKMENT NEXT TO THE TUNNEL PORTAL VISNOVE

Peter Turéek®, Monika Siilovska?

iprof. Ing. Peter Turcek, PhD., Katedra geotechniky, SvF STU, Radlinského 11, 810 05 Bratislava,
05805/825012, peter.turcek@stuba.sk; ?Ing. Monika Silovskd, PhD., Katedra geatechniky,

SvF STU Bratislava, 810 05 Bratislava, 02/59274281, monika.sulovska@stuba.sk

Abstrakt

Centrédlnu betonarku na vystavbu tunela Visiiové, ale aj na prilahlé dseky dialnice bolo potrebné umiestnit
projektu na halde tazenej horniny z tunela. Uz potas sypania malo zhutneného nasypu sa pri hrane ploSiny
zatali vytvarat tahové trhliny. Prevadzkovatel betonarky si vyZiadal postdenie stability nasypového telesa.
V mieste nasypu sa pévodne nenachadzal prieskumny vrt, o staZovalo identifikovanie redlnych geologickych
pomerov podlozZia. Zostavilo sa niekolko vypottovych modelov s réznym umiestnenim zariadeni betondrky.
Zdroven bolo odpordéané urobit do dotknutého priestoru technické zakroky, zvySujlce stabilitu celého
telesa. V prispevku st dokumentované skutotne realizované opatrenia, ako aj zakroky ktoré boli v rozpore
s odpordcaniami. Betonarka je v sdcasnosti v prevadzke, ale po komplexnom zhodnoteni nie si splnené
podmienky stability svahu. V pripade poruchy nasypu hrozi schopnost prevadzkovat betonarku.

Abstract

The central concrete plant for the construction of the Visfiové tunnel, as well as the adjacent sections
of the highway, had to be placed as close as possible to the portal. The concrete plant needed to create
a platform that was made without a project on the dump of the excavated rock from the tunnel. As long
as the embankment has been spilled, tensile cracks have begun at the edge of the platform. The concrete
plant operator required an assessment of the stability of the embankment. At the site of the embankment
initially there was no investigation borehole. This fact made it difficult to identify the real geological
conditions of the subsoil. Several computational models have been developed with different locations
of the concrete plant. At the same time, it was recommended to make technical interventions
in the area concerned, increasing the stability of the whole soil body. In the paper are documented the realised
actual actions, as well as the actions that were inconsistent with the recommendations. Concrete plant is
currently in operation, but there is a risk of failure the slope stability and consequently the ability to operate
the concrete plant.
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REVIZIA TP 049 VETRANIE CESTNYCH TUNELOV /

REVISION TP 049 ROAD TUNNEL VENTILATION

Stefan Zelenak

Ing. Stefan Zelenék, PhD., Hornonitrianske bane Prievidza, a.s., Bafia Handlovd, Strajkova 1,
572 51 Handlovd

Abstrakt

TP 049 Vetranie cestnych tunelov boli spracované a uvedené do platnosti v 12/2011. Aplikdcie ustanoveni
TP na konkrétnych tunelovych projektoch ukazali potrebu revizie niektorych ustanoveni. Prispevok
pojedndva o zmenach v TP 049 Vetranie cestnych tunelov.

Abstract

TP 049 Road tunnel ventilation was developed and entered into force on 12/2011. The application of TP
provisions to specific tunnel projects has shown the need to revise certain provisions. This paper discusses
changes in TP 049 Road Tunnel Ventilation.
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SEKCIA 3: GEOTECHNICKY PRIESKUM A MONITORING /
SESSION 3: GEOTECHNICAL SURVEY AND MONITORING

VYSTAVBA A CHARAKTERIZACE PODZEMNIHO VYZKUMNEHO PRACOVISTE BUKOV /
CONSTRUCTION AND CHARACTERISATION OF THE BUKOV UNDERGROUND RESEARCH FACILITY
Jaromir Augusta’, Jifi Slovak®, Jan Smutek®, Lukas Vondrovic!, Petr KFiZ?, Pavol Magyar?

1Sprava dloZist radioaktivnich odpad, DldZdéna b, Praha 1, 110 00, smutek@surao.cz;

20IAMO s.p., 0.z. GEAM, Dolini RoZinka 86, 592 51, kriz@dimao.cz

Abstrakt

Podzemni vyzkumné pracovisté (PVP) Bukov bylo vybudovano jako testovaci lokalita pro provadéni RDE&D
aktivit spojenych s vyvojem geského hlubinného dloZisté (HU) radioaktivniho odpadu. Uspofadani podzemni
laboratofe bylo navreno tak, aby se podminky co nejvice bliZily hloubkovému umisténi budouciho HU.
Podzemni prostory se nachazeji na 12. patfe byvalého uranového dolu Roznd | v hloubce okolo 550 m.
Vlystavba zatala v roce 2013 a pracovisté bylo uvedeno do provozu v roce 2017. Metodou hladkéhe vylomu
pouZitou pfi vystavbé byly vytvoieny velmi kvalitni podzemni prostory. Laboratorni prostory budou vyuzity
pro vyzkumné in-situ experimenty jejichZ vysledky budou vyuZitelné pro podporu navrhu HU.

Abstract

The Bukov Underground Research Facility (URF) was constructed to provide a test site for RD&D activities
concerning the development of the Czech Deep Geological Repository (DGR) for radioactive waste.
The layout of the URF was designed in such a way as to correspond as closely as possible with the conditions
anticipated in the future DGR. The underground areas are located on the 12" level of the recently-closed
Rozna Uranium Mine at a depth of around 550 m. The construction of the facility commenced in 2013
and was completed in 2017. The smooth blasting method used for the construction of the URF
resulted in the creation of very high gquality underground spaces. The laboratory galleries will be used
for the performance of various in-situ experiments supporting the design of the future Czech DGR.
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URCENIE INFILTRAENEJ DBLASTI A DOPADOV RAZENIA TUNELA VISNOVE NA PODZEMNE VODY /
DETERMINATION OF THE INFILTRATION AREA OF THE VISNOVE TUNNEL AND IMPACTS OF EXCAVATION

ON GROUNDWATER

Jilius Bohynik!, Marian Coplak?, Peter Malik?, Jaromir Svasta*

Jdlius Bohynik, CAD-ECO, a.s., Svatoplukova 28, 821 08 Bratislava, bohynikj@cadeco.sk; °Marién Coplak,
CAD-ECO, a.s., Svétoplukova 28, 821 08 Bratislava, coplakm@cadeco.sk; Peter Malik, Statny geologicky
tstav Dionyza Stira, Mlynska dolina 1, 817 04 Bratislava, peter.malik@geology.sk; *Jaromir Svasta,
Stétny geologicky tstav Dionyza Stira, Mlynské dolina 1, 817 04 Bratislava, jaromir.svasta@geology.sk

Abstrakt

Podrobny inzinierskogeologicky a hydrogeologicky prieskum tunela ViSiiové formou prieskumnej
Stdlne (v rokoch 1998-2002) razenej naprie¢ pohorim Mald Fatra priniesol vela novych a zaujimavych
hydrogeologickych poznatkov. PredovSetkym mnoZzstvo podzemnej vody drénované uZ potas razenia
prieskumnej Stélne prekvapovalo svojou kvantitou. Nemenej prekvapivym bolo aj mnoZstvo vody trvale
odtekajdce z prieskumnej Stélne po jej prerazeni. Realizacia prieskumnej $tdlne v dizke 7,5 km tak znamenala
znatny zasah do horninového prostredia severozapadnej casti Ldcanskej Malej Fatry s dopadom najma
na odtokové pomery, obeh a rezim podzemnej vody. Zakladnym predpokladom hodnotenia dopadov razenia
a prevadzky tunela ViSiiové na odtokové pomery Gzemia je vyElenenie infiltracnej oblasti odtekajdcich voad,
ktoré sa podielaji na celkovom odtoku z tunela.

Abstract

The detailed engineering geological and hydrogeological survey of the Visfiové tunnel through
the exploration gallery (1998-2002) excavated across the Mald Fatra Mountains brought many new
and interesting hydrogeological findings. In particular, the amount of groundwater drained during
the excavation was surprising. No less surprising was the amount of water flowing out of the exploration
gallery once the excavation works were completed. The realization of the 7.5km long exploration gallery
caused a significant interference with the rock massif environment of the north-western part of Laganska
Mala Fatra, in the area between Visiiové and Dubna Skala, with particular impact on runoff, circulation
and groundwater regime. The basic prerequisite for evaluating the impacts of the development
and operation of the Visfiové tunnel on the outflow of the area is the delineation of the infiltration area
of the waters that are involved in the total outflow from the tunnel.
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INZINIERSKOGEOLDGICKE A HYDROGEOLOGICKE POMERY V NOVEJ TRASE TUNELA CEBRAT /
GEDLOGICAL AND HYDROGEOLDGICAL CONDITIONS OF THE NEW CEBRAT TUNNEL ROUTING
Martin Borovsky*, Marian Coplak?, Marian Kuvik®

!Mgr. Martin Boravsky, CAD-ECO a.s., Svétoplukova 28, 821 08 Bratislava, borovskymf@cadeco.sk;
¢Mgr. Marian Coplak, CAD-ECO a.s., Svatoplukova 28, 821 08 Bratislava, coplakm@cadeco.sk;
JRNDr. Marian Kuvik, CAD-ECO a.s., Svétoplukova 28, 821 08 Bratislava, kuvikm@cadeco.sk

Abstrakt

Po zastaveni stavebnych prac na stavbe dialnice D1 Hubova - Ivachnové z dévodu nestability svahu v gasti
trasy, jednym z navrhovanych rieseni ako sa problematickému dseku vyhniit bolo zmenit trasu tunela Cebrat.
Hlavnym limitujicim faktorom bolo najdenie optimalneho miesta pre zapadny portal tunela a tiez overenie,
ti je vybrana oblast stahilna. DalSou déleZitou otazkou bolo, & nova trasa tunela bude vhodnd aj z pohladu
geotechnického a najmd hydrogeologického. Predkladany prispevok sumarizuje postup prieskumnych prac
a zistené inZinierskogeologické a hydrogeologické pomery, ktoré tvorili podstatné vstupné ddaje procesu
EIA a zarovei najviac vplyvajd na vyslednd bezpeénost, environmentdlnu prijatelnost a celkovd cenu
tunelovej stavby.

Abstract

The construction of highway D1 Hubova - Ivachnova was broken off due to slope instability. One of the feasible
solution of this problem seem to be to lengthen of tunnel Cebrat and to change its routing. Main limiting
factor is to find convenient position of new western portal of tunnel and to check the stability of portal
area. Further important question was whether the new route of tunnel will be suitable from geotechnical
and hydrogeological point of view. This contribution summarise an advance of investigation works
and recognized engineering geological and hydrogeological conditions. These data represent most important
input information for EIA process and have strong influence to final safety, environmental acceptability
and overall costs of tunnel structure.

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

R ————————
———— ey




sy KN 3
. {{ 2018 )\«? -
ZILINA | B ©

TUNEL EJPOVICE - ZKUSENOSTI Z PROVADENI GEOTECHNICKEHD MONITORINGU /

EJPOVICE TUNNEL - EXPERIENCES WITH GEOTECHNICAL MONITORING

Tomas Ebermann?, Ondiej Hort!, Pavel ViZzda®, Vladimir Nosek?

IGEQtest, a.s., Smahova 1244/112, 627 00, Brno, ebermannf@geotest.cz; 2Angermeier Engineers, s.r.o.,
PraZskd 810/16, 102 21 Praha 10, vladimir.nosek@angermeier.cz

Abstrakt

Tunel Ejpovice byl razen mechanizované v obdobi leden 2015 - Fijen 2017 (dva tubusy, kazdy 4,1 km délky,
9,8 m primér). Prispévek popisuje vybrané zajimavé zkuSenosti a poznatky z provadéni geotechnického
monitoringu stavby.

Napf. zkuSenosti z geotechnického sledovani razeb - razby probihaly v rozdilnych horninovych prostiedich
vyznatujicich se riznymi fyzikalné-mechanickymi vlastnostmi (objemova hmotnost, pevnost, abrazivita) -
pod vysokym nadloZim v prostfedi pevnych bfidlic, pod nizkym nadloZim v prostiedi sedimentd a zvétralych
hornin a pod vysokym nadloZim ve velmi pevnych skalnich horninach a v prostfedi tektonicky porusenych
hornin.

Soucdsti monitoringu byly i aplikace automatického monitorovaciho systému pro sledovéni deformaci
nadloZi a povrchu a portalovych konstrukei.

Abstract

Ejpovice Tunnel was excavated using mechanized tunnelling method between January 2015 and October
2017 (two tubes, length of each 4.1km, 9.8 m diameter). The paper describes some interesting results
of the geotechnical monitoring.

E. g. excavation's geotechnical survey - excavation was carried out in very heterogeneous geological
and geotechnical conditions (under high overburden in shales, then under low overburden in altered shales
and soils and under high overburden in hard rocks).

An automatic system of monitoring deformations was used for ground deformations and excavation pits
deformation survey.
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PREDBEZNE POSOUZENI INTERAKCE ZAKLADU DALNIENIHO MOSTU NA KONSTRUKCI STAVAJICIHO
ZELEZNICNIHO TUNELU /

PRELIMINARY ASSESSMENT OF INTERACTION BETWEEN MOTORWAY BRIDGE FOUNDATIONS AND
EXISTING RAILWAY TUNNEL STRUCTURE

Viadislav Horak!, Martin Zavacky?

Viadislav Horak, Vysoké uceni technické v Brné, Fakulta stavebni, Ustav geatechniky, Veveri 331/95,
602 00 Brno, horak.vi@fce.vutbr.cz; Martin Zavacky, Vysoké uceni technické v Brné, Fakulta stavebni,
Ustav geotechniky, Veveri 331/95, 602 00 Brna, zavacky.m@fce.vutbr.cz

Abstrakt

Plodné zaklady navrhovaného mostu na noveé vétvi dalnice D3, trasované pfes feku Sazavu v CR, se priblizuji
ke konstrukci provozovaného Zeleznitniho tunelu ,Jilovskéha I na tratovém dseku Ceréany - Skochavice.
V prfispévku je popsan koncept posouzeni mozné interakce obou stavebnich konstrukci - tzn. stavajiciho
Zeleznicniho tunelu a navrhované zakladové patky mostu. Vysledky posouzeni byly pouZity pro dalsi etapy
navrhu mohutného obloukového mostu.

Abstract

The spread foundations of planned bridge on the new highway D3, designed over the river Sazava
in the Czech Republic, are situated close to railway tunnel in operation. The tunnel “Jilovsky II” is located
on track section “Certany-Skochovice”. Concept of possible interaction between the two structures -
the existing railway tunnel and the proposed foundations of the bridge is described in the paper. Results
of the assessment were used for the next stages of the design of the arched highway bridge.
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TUNELOVANI VE FLYSOVYCH HORNINACH ZAPADNICH KARPAT /

TUNNELING IN FLYSCH ROCKS OF THE WESTERN CARPATHIANS

Daniel Horvath?, Jakub Ondracek?
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Abstrakt

Na pfikladu jiZ dvou prorazenych silnienich tunell v Zilinském kraji [tunel Ovtiarsko a tunel Povazsky
Chimec) bychom chtéli poukdzat na problematiku raZeni podzemnich staveb ve flySovych horninach. Ne vzdy
obdobna geologie totiZ predurtuje ke zvoleni stejnéha raziciho postupu. Casto se musi technologie razby
znacné modifikovat, aby se dodrzely vSechny predepsané stanovy. V geologickém pojeti je totiz AyS bran
za dosti obSirny termin, kde fySova hornina dostate¢né nespecifikuje své geotechnické vlastnosti, které
jsou potieba pro vhodné zvolené razici metody, a pfedevsim pro stanoveni vystrojovacich trid.

Abstract

On the example of two road tunnels in the Zilina Region (Ovtiarsko tunnel and PovaZsky Chimec tunnel),
we would like to point out the issue of mining underground constructions in flysch rocks. Not always
the same geology determines the choice of the same excavation process. Technology of excavation often
must be considerably modified, that to for stand by all prescribed statutes. In a geological concept is
the flysch of expansive term, where the flysch rock does not sufficiently specify its geotechnical properties,
which are needed for suitably chosen methods of excavation and especially for the determination
of excavation support classes.
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JSDU TUNELARSKE KLASIFIKACE HORNINOVEHD MASIVU DNES JIZ POUHYM PREZITKEM Z MINULOSTI? /
ARE TUNNEL BEDROCK CLASSIFICATIONS OUTDATED NOWADAYS?

Radovan ChmelaF

RNDr. Radovan Chmelaf, Ph.0,, PUDIS a.s., Praha, Ceskd republika

Abstrakt

Prispévek se zamysli nad vyvojem tunelarskych klasifikaci horninového masivu a jejich vyuZitim v soutasnosti.
Jeho cilem je vyvolat diskuzi nad uZitim klasifikacnich systém@ horninového masivu v tunelarské praxi
podzemniho stavitelstvi v Ceské republice a na Slovensku.

Abstract

The paper describes the development of tunnel bedrock classifications and their use at present. The aim is
to launch a discussion about the use of bedrock classification systems in tunnel boring and underground
construction practice in the Czech Republic and Slovakia.




POZIADAVKY A NAROKY NA GEDDETICKE PRACE PRI VYSTAVBE TUNELOV /

SURVEYING REQUIREMENTS AND DEMANDS IN TUNNEL CONSTRUCTION
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Abstrakt

V sucasnom obdobi prebieha na Slovensku velmi intenzivna vystavba Zelezni€nych (tunel Milochov -
1861 m, tunel Diel - 1082 m) a dialniénych (tunel Povazsky Chimec - 2218 m, tunel Cebrat - 3650 m, tunel
Ovtiarsko - 2360 m, tunel Zilina - 687 m, tunel Vi$fiové - 7520 m, tunel Presov - 2244 m) tunelov, ktorych
najdéleZitejSou dlohou je prekonavanie narocnych a nebezpetnych horskych masivov, horskych priesmykov
s cielom zjednodusit, urychlit a skratit ¢as dopravy.

Prispevok kolektivu autorov je zamerany na vSeobecny opis poZiadaviek a neustdle narastajice naroky
na geodetické prace pred, potas ako aj ukongeni vystavby tunela. Ulohy geodeta zhotaovitela v jednatlivych
fazach vystavhy. Specifika a problémy dodavatelskych geodetickych innosti ako aj popis déleZitych faktorov
geodetickych prac pri realizacii stavebného diela tohto typu.

Abstract

In the current period takes place in Slovakia very intensive construction of the rail tunnels (tunnel Milochov
1861 m, tunnel Diel 1082 m) as well as motorway tunnels (Tunnel PovaZzsky Chimec 2218 m, tunnel Cebrat
3650 m, tunnel Ovtiarsko 2360 m, tunnel Zilina 687 m, tunnel Vidfiové 7520 m, tunnel Presov 2244 m)
whose most important task is challenging and overcoming the dangerous mountain massifs, mountain
passes, in order to simplify, speed up and reduce the time of transport. The paper is focused on the general
description of the requirements and constantly growing demands on geodetic surveying before, during,
as well as after the completion of the construction tunnel works. It describes the role of contractor's
surveyor in various stages of construction and the specifics and difficulties of the geodetic activities. It also
focuses on description of the important factors of the geodetic works during the implementation of the
construction works of this type.
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INOVATIVNE GEOFYZIKALNE TECHNOLGGIE PRE SKUMANIE CHYB, KRASOVYCH STRUKTUR A DUTIN
PRI RAZBE TUNELOV /

INNOVATIVE GEOPHYSICAL TECHNOLOGIES FOR THE EXPLORATION OF FAULTS, KARSTIC STRUCTURES
AND CAVITIES IN TUNNELING

Paul Lehmann!, Markus Schmidt?, Thomas Richter®

Paul Lehmann, Bo-Ra-tec GmbH, Hegelstr. 5, 99423 Weimar, Germany, paul.lehmanng@boratec.net;
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Abstract

The geophysical engineering company Bo-Ra-tec provides problem oriented solutions through
the development of innovative surveying technologies. Thanks to their high specialization the application
of geophysical methods (ground penetrating radar, borehole radar, microgravimetry and geoelectric
tomography) has made an unprecedented contribution to the successful detection of faults, cavities
and karstic structures in both conventional and TBM tunneling.

Especially in rock formations prone to karstification there are no or only limited geological/ hydrological
principles that allow a safe prognosis of the existence and location of karstic and fault structures.
Thus the application of geophysical methods offers a high efficiency in the detection and localization
of faults, cavities and karstic structures as they, when combined with targeted verification drillings, provide
an extensive three-dimensional structural investigation of rock formations. Four examples of geophysical
karst and fault investigations in German tunneling are presented here to demonstrate the innovative
technologies and their respective survey results that in all cases contributed to the safe excavation process
and later operation of the tunnels.
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INZINIERSKOGEOLOGICKE A GEOTECHNICKE POMERY MASIVU POLANA /
POLANA TUNNEL, REAL ENGINEERING GEOLOGICAL AND GEOTECHNICAL CHARACTERISTIC
OF THE ROCK MASS

Daniel Moravansky, Stanislav Szabd
OPP Zilina, s.r.0., Komindrska 2,4 , 831 04 Bratislava-mestska cast Nové Mesta, pracavisko Zilina,
Legiondrska 8203, 010 01 Zilina, daniel.moravansky@dppzilina.sk

Abstrakt

Tunel Polana je sdastou dialniéného Gseku D3 Svréinovec - Skalité s celkovou dizkou 12,3km. Dizka
jednotlivych tunelovych rdr je 898,0 m pre juznd tunelovd rdru a 866,12 m pre severnd tunelovd rdru,
projektovand ako Gnikova Stélia. Horninové prostredie v ktorom je tunel situovany je tvorené magurskym
tektonickym celkom zastdpenym Racanskou litofacidlnou jednotkou - zlinskym sdvrstvim. V profile
trasy tunela sdvrstvie paleogenych hornin je tvorené vrstvami ilovcov (prevaine sivej/hnedej Ffarby
tenkolaminovaného, tenkodoskovitého aZz doskovitého vyvoja) striedajicich sa s pieskovcami (sivej,
modrosivej farby, jemnozrnného aZ strednozrnného charakteru s vépnitym alebo kremitym tmelom,
miestami preZilnené kremei-kalcitovymi Zilkami a s impregnaciami pyritovej mineralizacie. Zastdpenie
jednotlivych Facii v profile vrstiev v réznych Gsekoch a v roznych Struktdrach je variabilné. Hlavné tektonické
linie a niekolko puklinovych systémov sd smeru SZ-JV, V-Z a SSV-1JZ so sklonom k JZ, S a JJZ. Horninovy
masiv sa vyznatuje znacnym prevrasnenim, najma v dsekoch 180-292, 500-670 a 780-896m a na zaklade
inziniersko-geologickych a geotechnickych vlastnosti bol roztleneny na 10 kvazi homogénnych celkov
s vyrazne odliSnymi charakteristikami oproti zisteniam z podrobného inZiniersko-geologického prieskumu.
Vyrazné odliSnosti zistené pocas vystavby tunelu je désledok vyhodnocovania bodového prieskumu bez
orientovanych Struktdr v predchadzajicich etapach IGHP a nasledného plosného vyhodnotenia vyrubu.

Abstract

The Polana tunnel is part of the D3 section of Svriinovec - Skalité with a total length of 12.3km.
The length of each tunnel tube is 898.0 m for the southern tunnel tube and 866.12 m for the northern
tunnel tube (emergency adit). The rock environment in which the tunnel is situated is part of the Magura
nappe represented by the Rata litofacial unit - Zain's strata. In the profile of the tunnel, the layer
of allogenous rocks consists of layers of clay shales (predominantly gray / brown color with thin-laminae
and beds) alternating with sandstones (gray / blue-gray color, finely grained to medium-grained nature
with a cementing materials such as silica and calcium carbonate, sometimes with quartz-calcite veins
and impregnations of pyrite mineralization. The representation of lithological types of rocks in the profile
of layers in different sections and in different structures is variable. The main tectonic lines and several
fissure systems are SZ-JV, V-Z and SSV-1JZ with a slope to JZ, S and JJZ. The rock massif is characterized
by considerable folding, especially in sections 180.0-292.0, 500.0-670.0 and 780.0-896.0 m. According
geological and geotechnical properties it was divided into 10 guasi-homogeneous units with distinctly
different characteristics compared to the findings from the detailed geological investigation. Significant
differences detected during tunnel construction are the result of the evaluation of point samples without
oriented structures in the previous stages of the IGHP and subsequent flatness evaluation of the excavation.
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VYSLEDKY A SKUSENOSTI Z GEOTECHNICKEHD A HYDROGEOLOGICKEHD MONITORINGU TUNELA DIEL /
OUTCOMES AND EXPERIENCES FROM GEOTECHNICAL AND HYDROGEOLOGICAL MONITORING OF DIEL
TUNNEL
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Abstrakt

Zeleznitny tunel Diel je sitastou modernizacie koridoru Zeleznitnej trate a nachadza sa v tratovam dseku
Pdchov - PovaZska Bystrica. Celkova planovana dizka tunela je 1081,7m. Tunel svojim umiestnenim
zasahuje do vndtorného kdpelného pasma a do Il. ochranného pasma prirodnych liecivych zdrojov
kapelov Nimnica. Portalové casti tunela si situované do zosuvnych svahov kéty Diel a samotny tunel
je razeny v horninach nimnického a uhrovského sdvrstvia. Podmienkou realizécie stavby v ochrannych
pasmach kdpelov bolo vybudovanie a prevédzka rozsiahleho geotechnického a najmé@ hydrogeologicko-
balneologického monitoringu. Prispevok sumarizuje vysledky geotechnického a hydrogeologického
monitoringu potas obdobia budovania portalového zarezu a potas razenia Gvodnych Gsekov tunela, pricom
poskytuje obraz o zapracovavani vysledkov monitoringu pocas stavebnych prac s cielom o najbezpetnejSie
realizovat vystavbu portélu a aj samotného tunela Diel.

Abstract

The railway tunnel Diel is a part of the railway corridor modernization and is located in the Plchov -
Povazska Bystrica railway section. The total planned tunnel length is 1081.7 m. The tunnel, by its location,
extends into the inner bathing zone and into the Il. protection zone of the natural medicinal resources
of the Nimnica Spa. Portal parts of the tunnel are situated in the landslide-prone slopes of the Diel hill
and the tunnel itself is driven in the rocks of the Nimnica and Uhrovec strata formation. The condition
to enable the construction works in the protection zones of the Spa was the construction and operation
of extensive geotechnical and especially hydrogeological-balneological monitoring. The paper summarizes
the results of geotechnical and hydrogeological monitoring during the construction of the portal slit
and during the excavation of the opening sections of the tunnel, providing an image of incorporating
the results of the monitoring during the construction works in order to secure the construction of the portal
and the tunnel itself.
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TUNELA SOROSKA /

SOROSKA TUNNEL, ENGINEERING GEOLOGICAL AND GEOTECHNICAL CHARACTERISTIC OF THE ROCK MASS
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Abstrakt

Podrobna etapa inzinierskogeologického a hydrogeologického prieskumu dseku rychlostnej cesty RZ2
Roziava - Jablonov nad Turfiou zhodnotila inZinierskogeologické, geotechnické a hydrogeologické pomery
v trase tunela Soroska. Ulohou prieskumu bolo overenie geologickej stavby, rozelenenie a charakteristika
horninového masivu. V tunelovych rdrach boli vy€lenené kvazihomogénne bloky, v ktorych bola hodnotena
kvalita horninového masivu na zéklade klasifikacnych systémov RMR, QTS.

Abstract

The detailed stage of engineering geological and hydrogeological exploration of the highway R2 Roznava
- Jablonov nad Turnou assessed engineering geological, geotechnical and hydrogeological conditions
in the Soroska tunnel. The roles of the geological exploration were verification of the geology, partitioning
and characteristics of the rock mass. The tunnel tubes were divided into quasihomogeneous blocks, carried
out together with categorisation of the rock mass in RMR, QTS classification system.
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GEOFYZIKALNI MERENI V PREDVRTECH A SEISMICKE PROSVECOVANI Z PODZEMNICH STAVEB /
GEOPHYSICAL MEASUREMENTS IN PRE-DRILLED BOREHOLES AND SEISMIC SCREENING FROM
UNDERGROUND STRUCTURES

Radek Zeleny*, Michal Gring?, David Filipsky?

'Radek Zeleny, Mgr. INSET s.r.o., divize geologie a geofyziky, Lucemburska 1170/7, 130 00 Praha 3,
zeleny.radek@inset.com; °Michal Grinc, RNDr., INSET s.r.o., divizia Zilina, Bytcicka 72, 010 01 Zilina,
grinc.michal@inset.com; *David Filipsky, Mgr., INSET s.r.0., divize geologie a geofyziky,

Lucemburskd 1170/7, 130 00 Praha 3, filipsky.david@inset.com

Abstrakt

Razba priizkumné Stoly Radlické radidly v Praze probihala ve sloZitém geologickém prostfedi s moZnosti
vyskytu krasovych jevd. Pro omezeni rizik spojenych s priichodem razby touto oblasti bylo vyuZito
geofyzikalnich prizkumnych metod, zejména seismického prosvécovani v predvrtech a z raZené Stoly.
Uvedeny text se vénuje prizkumu z podzemi. V tlanku je popsana metodika geofyzikalniho méreni
a jednotliva geometrickd uspofadani pouzita v rdmci prizkumu. Pro vSechny uvedené geometrie seismického
prosvécovani jsou uvedeny priklady vystupd. Kromé seismickych metod bylo pfi priizkumu vyuZito i profilové
mikrogravimetrie ze Stoly a georadarovych méreni v profilové a vrtné varianté. Pri provadéni predvrtl byla
realizovana jejich kamerova prohlidka. U vSech uvedenych metodik a jejich modifikaci je zhodnocen jejich
pfinos pro omezeni rizik pfi razbé prizkumné Stoly a jsou naznaceny jejich dalSi moZnosti.

Abstract

Tunnelling of the Radlicka radial road in Prague took place in a complex geological environment
with the possibility of karst phenomena occurrence. In order to reduce the risks associated with tunnelling
through this area, geophysical survey methods, especially seismic screening in pre-drilled boreholes
and directly from gallery, were used. This text deals with the underground survey and describes
the methodology of geophysical measurements and the geometrical arrangements used in the survey.
Examples of outputs are given for all of seismic screening geometries mentioned in the paper. In addition
to seismic methods, profiled microgravimetry and georadar measurements from the tunnel as well as its
drilling variant were used in the survey. Pre-drilled boreholes were inspected by a boroscope. All of these
methodologies and their modifications are evaluated for their contribution to reducing risks of tunnelling
and their other options are outlined as well.
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SEKCIA 4: TECHNOLOGICKE VYBAVENIE A BEZPECNOST PREVADZKY
PODZEMNYCH STAVIEB /

SESSION 4: ELECTRO-MECHANICAL EQUIPMENT AND OPERATIONAL ASPECTS
OF TUNNELS

PROBLEM HLUKU PRI VSTUPE DO TUNELOV A CIEST VO VYKOPOCH NA OTVORENOM PRIESTRANSTVE /
THE PROBLEM OF NOISE ON THE ACCESS TO TUNNELS AND ROADS IN TRENCH TO OPEN AIR

Damaso M. Alegre

FERROVIAL AGROMAN S.A. C/. Ribera del Loira, 44 - 28044 Madrid, Spain, +34 618 528 291,
alegre.tecpresa@ferrovial.com

Abstract

The problem of noise on the access to tunnels and roads in trench to open air is generated by the increase
in the noise level, in relation to the noise that would exist if the road were at surface level, due
to the reverberant fields created by the multiple reflections that occur in the walls of tunnels and trenches.
The careful study of these problems, allows us to establish some practical recommendations, which
should be considered at the time of carrying out the projects of road tunnels and its access trenches.
In particular, it is important to highlight the effectiveness of the use of suitable absorbent coatings, as shown
by the practical experiences carried out so far in various projects in Europe.

Various types of noise reduction devices can be used, as a solution to the problem. Its effectiveness will
depend on the type of material used and the final form of its installation. The regulations of the CEN
(European Committee for Standardization) and the CE marking, allows the evaluation of the behavior of the
different types of material and their installation.

The problem is analyzed in this presentation, as well as the most recommendable corrective measures
and the European Standards regarding the preceptive CE marking that shall be applicable.
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EVAKUACE OSDB Z TUNELO ZELEZNICE A METRA V KONTEXTU DCHRANY MEKKYCH CiLO /
EVACUATION OF PERSONS FROM RAILWAY AND UNDERGROUND TUNNELS IN THE CONTEXT OF SOFT

TARGET PROTECTION
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Abstrakt

Posouzeni evakuace osob je dileZitou soucasti bezpetnostniho feseni tzv. mékkych cild, mezi kterymi maji
Zeleznicni tunely a systémy metra velmi dileZitou pozici. Jednou z efektivnich metod tohoto posouzeni je
aplikace numerického modelu evakuace doplnéného o model pozaru. Pfispévek tento pfistup demonstruje
na vybraném Zelezni¢nim tunelu a stanici metra v kontextu Koncepce ochrany mékkych cild 2017-2020,
ktery v roce 2017 schvalila viada CR v reakci na zvy3ujici se bezpeenostni hrozby pro tyto cile v celé Evropé.

Abstract

Assessing evacuation process of pedestrians is an important part of the soft targets protection, where
railway tunnels and metro systems have a very important position. One of the most effective methods
of this assessment is the application of a numerical evacuation model coupled with a CFD fire simulation.
The contribution demonstrates this approach on the selected railway tunnel and the metro station
in the context of the 2017-2020 Soft Targets Protection Concept. This concept has been approved in 2017
by the Czech government in response to the increasing security threats for these targets across Europe.
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SOFTVER NA AUTOMATICKE DETEKOVANIE NEHOD: AKD MOZE VIDEDANALYZA ZLEPSIT RIADENIE
DOPRAVY CIEST A TUNELOV. PRIPADOVA STUDIA: TUNELY SVRCINOVEC A POLANA /

AUTOMATIC INCIDENT DETECTION SOFTWARE: HOW VIDED ANALYTICS CAN IMPROVE THE TRAFFIC
MANAGEMENT OF ROADS AND TUNNELS. CASE STUDY: SVRCINOVEC AND POLANA TUNNELS

Paola Clerici

General Manager and CMO Sprinx Technologies s.r.l.

Abstract

The Automatic Incident Detection [AID) software is a crucial part of an ITS system, above all in a tunnel
application. Thanks to the latest algorithms based on the 3D object tracking technologies and the ability
to integrate it with other technological systems usually installed in tunnels, it has been possible to increase
the safety in the Svrcinovec and Polana tunnels.
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PRIPRAVA OPERATOROV TUNELOV A DALSIE AKTIVITY CVD /

PREPARATION OF TUNNEL OPERATORS AND OTHER ACTIVITIES OF CVD
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3Ing. Michal Hodori, PhDD,, Katedra technickej kybernetiky, Fakulta riadenia a informatiky, Zilinskd univerzita
v Ziline, Univerzitnd 8215/1, 010 26 Zilina, 041/5134355, michal.hodon@fri.uniza.sk

Abstrakt

Centrum vyskumu v doprave (CVD) vzniklo v roku 2014 ako jeden z vystupov projektu s rovhomennym
nazvom v ramci Operacného programu Vyskum a vyvoj. Jednym z jeho Specifickych cielov bol aplikovany
vyskum novych technoldgii pouzivanych v cestnych tuneloch pre zvySenie bezpecnosti. Tento ciel v sebe
zahfnal okrem iného aj vybudovanie Simulatora riadenia tunelov. Simuldtor pomaha k priprave novych
operatorov tunelov a umoZiuje ziskat zru€nosti pri roznych mimoriadnych udalostiach, s ktorymi sa operator
mozZe, ale nemusi vo svojej praxi stretndt. O to viac je délezité, aby bol na takéto situacie pripraveny.
Stavebna fakulta Zilinskej univerzity v Ziline organizuje pre Narodnd dialnién spolonost, a.s. (NDS)
akreditovany vzdelavaci program, ktory sa uskutotiuje podla aktudlnych poziadaviek NDOS v réznych jeho
moduloch. V rémci projektu APVV-15-0340 spolupracujeme s Ustavom informatiky Slovenskej akadémie
vied na rieSeni projektu s nazvom Modely vzniku a Sirenia poZiarov na zvySenie bezpe€nosti cestnych
tunelov.

Abstract

Centre of Transport Research (CVD) was established in 2014 as one of the outputs of the same name project
within the frame of Operational Programme Research and Development. One of its specific objectives was
an applied research of new technologies used in road tunnels to increase safety. This objective included,
among other things, the purchase of the Tunnel Traffic & Operation Simulator (Simulator). The Simulator
is aiding to prepare new tunnel operators and allows acquiring skills by various emergency events,
which the operator can but don’t need to meet in his/her routine. That is all more important to be ready
for such situations. The Faculty of Civil Engineering of University of Zilina organizes for National Matorway
Company (NDS) an accredited education program in its various modules, which are carried out according
to the current requirements of NOS. Within the project APVV-15-0340 we cooperate with the Institute
of Informatics of Slovak Academy of Sciences to solve the project entitled “Models of formation and spread
of fire to increase safety of road tunnels”.
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KABLOVE PRESTUPY AKO KRITICKE MIESTO TECHNOLOGICKYCH MIESTNOST( A PROGRES PRI ICH
APLIKACII NA TUNELOCH NDS /

CABLE PASSAGE AS A CRITICAL POINT OF TECHNOLOGICAL EQUIPMENT ROOMS AND PROGRESS
IN THE APPLICATION OF CABLE PASSAGES IN NATIONAL MOTORWAY COMPANY (NDS) TUNNELS
Miroslav Holly

Roxtec [Z, s.ro., PRAHA 8

Abstrakt

Zakladny predpoklad pre bezporuchovi prevadzku technologickych miestnosti vSetkych tunelov
a podzemnych stavieb je zabezpetit v nich suché a bezprasné prostredie. Kritickym miestom tu €asto
byvajd nespravne rieSené kablové prestupy, ktorymi prenika voda i hlodavce, ¢im sa ohrozuje bezpetnost
a spolahlivost prevadzky tychto objektov.

Vo svojom prispevku by som chcel upozornit na redlne hrozby vychadzajice zo skutkového stavu uz
sprevadzkovanych tunelov a zarovef poukazat na vyznamny progres pri vnimani ddleZitosti tak malého ale
dblezitého detailu, akym je kablovy prestup, zo strany investorov, projektantov aj zhotovitelov tunelovych
stavieb na Slovensku za posledné 2 roky. Predstavim progresivnu technoldgiu, ktora poskytuije certifikovand
kombinovand ochranu voti tlakovej vode, pozZiaru, vibraciam, hlodavcom aj UV Ziareniu a navySe umoziuje
jednoduchd vymenu a dokladanie kablov v budicnosti, €im zniZuje prevadzkové ndklady konkrétneho
zariadenia. Vo svojom prispevku sa zameriam na konkrétne aplikacie pouzZité na stavbe tunelov P. Chimec,
Zilina a OvEiarsko a osobné pozitivne skdsenosti z riesenia tejto problematiky zo vietkymi zainteresovanymi
na osi: investor, projektant, zhotovitel, stavebny dozor a pod.

Zmienim sa o podcenovani zodpovednych za odolnost voci vihkosti a €asto krat prehnanych poziadavkach
zodpavednych za odolnost voti poZiaru. Cerpat budem pritom z 30 roénych skdsenosti z oblasti padzemnych
stavieb v 80 krajinach vSetkych kontinentov. Okrem skdsenosti zo Slovenska spomeniem aj referencné
tunelové stavby minimélne eurdpskeho vyznamu. Obsahom plynule nadviaZzem na svoju prezentaciu z roku
2015, ktord sa u mnohych déastnikoch stretla s velkym ohlasom. Osvedéeny format prezentdcie, vo vacsine
fotografie z praxe, pritom désledne zachovam, aby som tak zvysil nielen odborn( drover ale aj atraktivnost
a vizualnu stranku konferencie.

Abstract

Ory and dustless environment is the main precondition for seamless operation of technological equipment
rooms of all tunnels and underground constructions. Improper cable passages that allow for water
and rodents to get in are often a critical point jeopardizing safe and reliable operation of these objects.

In my paper | want to show actual threats based on the existing situation of tunnels in operation. Also, | want
to show significant progress in perceiving the importance of such a small, yet vital detail as cable passage
by investors, designers and contractors of tunnels in Slovakia during the past 2 years. | want to introduce
to you a progressive technology providing a certified combined protection against pressurized water, fire,
vibration, rodents and UV radiation. It also enables simple cable replacement and future additions, reducing
equipment operation cost. In my paper | focus on specific applications used in the construction of tunnels
Pavazsky Chimec, Zilina and Ovtiarsko and my personal positive experiences from solving the issue with all
involved parties including investors, designers, contractors, independent engineers, etc.
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| will mention how those in charge underestimate humidity resistance and often exaggerate fire safety
requirements. | based my paper on 30 years of experience in the field of underground constructions
in 80 countries on all continents. | will mention next to experiences from Slovakia also reference tunnel
constructions of European or even global importance. | will follow up on my 2015 presentation that was
appreciated by many participants. | will use again a very popular presentation format showing pictures
from the field to enhance the professional as well as the visual aspect and attractiveness of the Conference.




PREMENNE DOPRAVNE ZNACENIE AKO UCINNY NASTROJ NA RIESENIE MIMORIADNYCH UDALOSTI
V TUNELOCH A DIALNICIACH /

VARIABLE TRAFFIC SIGNS AS AN EFFECTIVE TOOL TO HANDLE EMERGENCY IN TUNNELS

AND MOTORWAYS

Igor Jamnicky

Ing. Igor Jamnicky, PPA INZINIERING, s.r.o., Vajnorska 137, 831 04 Bratislava, jamnicky@ppaza.sk

Abstrakt

Premenné dopravné znatenie je zakladnym nastrojom pre riadenie a usmerfiovanie dopravy v tuneloch
a na dialniciach. Odovzdava informacie G€astnikom cestnej premavky v Standardnych ako aj mimoriadnych
a havarijnych rezimoch prevadzky tunela a dialnice. Jeho vyznam narasta so zvySujicou sa intenzitou
dopravy. Pomdha udrZiavat plynulost a bezpecnost cestnej dopravy. KlG€ovy vyznam zastdva v tase
mimoriadnej a havarijnej situdcie, kedy je nevyhnutné zabranit dalSim Skoddam na majetku, zraneniam osdb
a ochranit Zivoty fudi. V takychto pripadoch je nevyhnutné dostatofne veas a zrozumitelne informovat
voditov o vzniku mimoriadnej udalosti ako je: poziar, nehoda, extrémne poveternostné podmienky a zabrénit
vjazdu vozidiel do nebezpetného dseku.

Abstract

Variable traffic signs are essential tool for driving and managing traffic in tunnels and motorways.
Transmits information to road users in standard and abnormal and emergency operating modes of tunnel
and motorway. Its importance is growing with increasing traffic intensity. It helps maintain the continuity
and safety of road transport. It is of key importance at a time of extraordinary and emergency situation
where it is necessary to prevent further damage to property, personal injuries and to protect people’s lives.
In such cases it is necessary to inform drivers in a timely and comprehensible manner about the occurrence
of an extraordinary event such as: fire, accidents, extreme weather conditions and to prevent vehicles
from entering to the hazardous area.
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REALIZACIA TECHNOLGGIE V TUNELOCH SVRCINOVEC A POLANA /

TUNNEL TECHNOLOGY CONSTRUCTION PROCESS IN SVRCINOVEC AND POLANA TUNNELS

Martin Macko

Ing. Martin Macko, vedici PT Doprastav, zastupca riaditela stavby 03 Svrcinovec - Skalité, Doprastav, a. s.
Generdlne riaditelstvo, Oriefiovd 27, 826 56 Bratislava, +421 308 937 462, martin.macko@doprastav.sk

Abstrakt

Tunel Svrtinovec (435m) a tunel Polana (898 m) sd sdcastou viac ako 12 kilometrov dihého dialnicného
Gseku D3 Svrtinovec - Skalité. Tunely boli realizované v polovicnom profile. MontaZz technologickych
zariadeni ako aj postupné oZivovanie kompletnej technoldgie prebiehalo sigasne so stavebnymi pracami
na dokoncovani tunelov a samotnej dialnice. OZivovanie tychto technologickych zariadeni bolo Specifické
v tom, Ze kompletné riadenie tunelov bolo potas realizacie presunuté z PTO Svrtinovec na OP Horelica a to
z dbvodu uceleného a jednotného riadenia uz prevadzkovaného tunela Horelica spolu s novym dsekom
D3 Svrtinovec - Skalité. Z uvedeného dévodu prebiehali komplexné skdSky v prvom kroku zo zaloZného
pracoviska PTO Svréinovec a nasledne z OP Horelica. Tunely Svréinovec a Polana partia medzi moderné
tunely, ktoré dosahuju poprednd eurdpsku drovei z hladiska prevadzky, udrzby a bezpetnosti. Dialnicny
Usek skracuje motoristom €as jazdy medzi Svréinovcom a Statnou hranicou s Polskou republikou oproti
existujdcej ceste I/12 o takmer 10 mindt. Tento Gsek dialnice vratane tunelov bol pre motoristov otvoreny
10. jana 2017.

Abstract

Tunnel Svrtinovec (435m) and tunnel Polana (898 m) are part of more than 12 kilometres long highway
D3 Svrtinovec - Skalité. Both tunnels consist of only one bidirectional tube with two lanes. Installation
and commissioning of tunnel technology equipment was taking place simultaneously with finalizing tunnel
and highway construction works. Commissioning of tunnel technology was specific, because complete
tunnel control and traffic surveillance was moved from Svréinovec control building to tunnel Horelica control
building during tunnel technology installation. The reason for such change during construction process was
to unify the control and traffic surveillance of existing tunnel Horelica with new highway D3 Svréinovec
- Skalité. Due to this change, the complex testing of tunnels was done from Svréinovec control building
at first and afterwards from Horelica control building. Tunnel Svréinovec and Polana belong between modern
tunnels and both achieve top European level of safety, operation and maintenance. Highway D3 Svréinovec
- Skalité shortens motorists’ travel time between Svrtinovec and Polish border by almost 10 minutes. This
part of D3 highway including the tunnels was open for traffic on 10* June 2017.
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EKOLOGICKA NEUTRALIZACIA PRIEMYSELNYCH ALKALICKYCH ODPADOVYCH V0D S €0, /

ECOLOGICAL NEUTRALISATION OF INDUSTRIAL ALKALINE WASTE WATER WITH CO,

Peter Michalica?, Terézia Marcova?, Juraj Petrovit®

!Ing. Peter Michalica, PhD., Messer Tatragas, spol. s.r.o., aredl OUSLO a.s., 927 03 Sala,

+421 802 828 621, peter.michalica@messergroup.com; °Ing. Terézia Marcovd, Messer Tatragas, spol. s.r.o.,
Chalupkova 9, 819 44 Bratislava, +421 2 50254 218, terezia.marcova@messergroup.com; *Juraj Petrovic,
Messer Tatragas, spol. s.r.o., Chalupkova 3, 819 44 Bratislava, +421 2 50254 212,
juraj.petrovic@messergroup.com

Abstrakt

Alkalické odpadové vody musia byt neutralizované na hodnoty pH priblizne 6,5-8,5 skér, ako budd
vypustané do recipientu. Alternativou pouzitia beznych mineralnych kyselin je aplikacia oxidu uhlicitého
(CO2), ktory sa po rozpusteni vo vode sprava ako kyselina uhlicita. Produktom ,kyslej” reakcie CO; su
uhlicitany a hydrogénuhlicitany, ktoré majd prirodzené zloZenie a s ekologicky nezévadné. Vyhodou
pouZitia oxidu uhlicitého pri neutralizacii alkalickych vod je plochy charakter neutralizacnej krivky. pH
alkalickych véd je tak zniZované postupne bez vacsich skokov. Vysledkom je presnejSie riadenie a nasledne
dosiahnutie hodnoty pH v praxi. Tento postup nachadza Siroké uplatnenie nielen v stavebnictve a banskej
tinnosti, ale aj v dalSich odvetviach priemyslu, kde vznikajd procesné odpadové vody s vysokym pH, ktoré
je nutné neutralizovat.

Abstract

Alkaline waste water must be neutralized to pH values of 6.5-8.5 before they are released into the recipient.
An alternative to the use of common mineral acids is the application of carbon dioxide (CO;), dissolution
of CO;in water has the same effect as carbonic acid. The “acid” CO; reaction products are carbonates
and bicarbonates that are naturally occurring and are environmentally friendly. The advantage of using
carbon dioxide for neutralizing alkaline waters is the Aat character of the neutralization curve. The pH
of the alkaline waters is thus reduced gradually without major leaps. The result is more accurately managing
and then achieving the pH value in practice. This process is widely used not only in construction and mining,
but also in other industries where high-pH process effluents are generated and must be neutralized.

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




A ' { 2018
e . { ilLINA)

ANALYZA ALARMOV CESTNEHO TUNELA /

ROAD TUNNEL ALARM LOG ANALYSIS

Igor Miklégik!, Tomas Tichy?, Jifi Stefan?

!Ing. Igor Mikldsik, PhO., ELTODO SK, a.s., M.R. Stefanika 73, 010 01 Zilina, miklosikj@eltodo.sk;
?doc. Ing. Tomas Tichy, Ph.0. MBA., ELTODQ, a.s., Novodvorska 1010/14, Praha 4, tichyt@eltodo.cz;
3Ing. Jifi Stefan, ELTODOO, a.s., Novodvorskd 1010/14, 142 00 Praha 4, stefanj@eltodo.cz

Abstrakt

Clanok sa zaobera analyzou alarmov tunela pouZitim zhlukovej analyzy, analyzy éasovych radov a metédami
detekcie anomadlii. Tieto algoritmy by mali varovat technikov ddrzby pred zvySenym vyskytom pordch
konkrétneho technologického komponentu alebo skupiny kemponentov. Do dvahy je tiez vzata hierarchia
zapojenia komponentov pre detekciu a elimindciu porich sposobenych komponentami na vysSej drovni
hierarchie.

Abstract

The paper concerns an analysis of tunnel alarm logs using clustering, time series prediction and anomaly
detection methods. These algorithms should warn the tunnel maintenance before an increased occurrence
of malfunctions of a particular technological component or group of components. Hierarchy of the components
is also considered to detect and eliminate malfunctions caused by components at higher hierarchy level.
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BUDOVANIE OPERATORSKYCH PRACOVISK PRE RIADENIE TUNELDV /
IMPLEMENTATION OF OPERATORS WORKPLACES FOR TUNNELS MANAGEMENT
Radoslav Ruman

DELTELCH, a. s., Liptavsky Mikulas

Abstrakt

Operatorské pracoviskd sldzia pre centralizované riadenie a sledovanie vSetkych prevédzkovanych
systémov. Spravidla sa jedna o technologické, riadiace alebo bezpecnostné systémy. Kazdé operatorské
pracovisko bude spifiat svoju dlohu vtedy, ked budi fungovat tri zakladné oblasti a to - technické
prostriedky, personalne zabezpetenie a reZzimové opatrenia, ktoré predpisujd spésob interakcie personalu -
operatorov prostrednictvom techniky. Takéto previazania v3etkych troch oblasti nachadzame napr. v rieSeni
ochrany objektov kritickej infrastruktiry. Integrované bezpe€nostné systémy, ktoré sd tvorené technickymi
zabezpetovacimi prvkami a mechanickymi zébrannymi systémami sd na zaklade rezimovych opatreni
monitorované a spravované fyzickou ochranou, ktora moze byt vykonavand prislusnikmi ozbrojenych
bezpecnostnych zborov, ozbrojenych sil SR, pripadne sdkromnou SBS. Tak ako vznikali integrované
bezpecnostné systémy jednotlivych objektov kritickej infrastruktary (zasobniky ropy a PHM, objekty
Spravy Statnych hmotnych rezerv, vojenské objekty, elektrarne, vodné diela, distribucnd siet elektrickej
energie a pod.), zatali sa budovat operdtorské pracoviskd, ktoré integrovali postupne jeden ale aj viacero
komplexnych objektov.

Abstract

Operator workstations serve for centralized management and monitoring of all operating systems. Typically,
these are technological, control or security systems. Each operator's workplace will fulfil its role, when three
basic areas will work - the technical means, staffing and regime arrangements that prescribe how staff-
operators interact through technology. Such interconnection of all three areas can be found, for example,
in Technical protection of critical infrastructure. Integrated security systems, which are made up of technical
security devices and mechanical barrier systems, are monitored and managed by physical measures, based
on regime measures, by physical protection, which can be performed by members of the armed security
forces, the Slovak armed forces or the private SBS. As the integrated security systems of individual critical
infrastructure objects started to be built (oil and fuel tanks, Objects of State Material Reserves, Military
Objects, Power Plants, Waterworks, Distribution Networks of Electricity, etc.), were built as well operational
workplaces, which integrated step by step one and multiple complex objects.
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BEZPECNOSTNE ASPEKTY VYSTAVBY A PREVADZKY DIALNIENYCH TUNELOV V SR /
SAFETY ASPECTS OF MOTORWAYS TUNNEL CONSTRUCTION AND OPERATION IN SLOVAKIA
Peter Schmidt

Ing. Peter Schmidt, Bezpecnostny technik tunelov, Narodna dialnicna spolocnost a.s.

Abstrakt

Pohlad Bezpetnostného technika tunelov na tinnost Narodnej dialnicnej spolocnosti a.s. ako investora
a prevadzkovatela dialniénych tunelov, ako aj tinnost NOS v etape projektovania, realizacie, skisania
a uvadzania do prevadzky dialniénych tunelov.

Bezpetnostné aspekty prevadzky dialniénych tunelov. Priprava a overovanie kompetencii operatorov
tunelov.

Vyhodnocovanie incidentov. Navrhy na zlepSenie bezpectnosti a spolahlivosti technologického vybavenia
dialniénych tunelov.

Abstract

The paper shows the perspective of a tunnel safety technician on the operation of the National Motorway
Company (NDOS) as the investor and operator of motorway tunnels, as well as NOS activities in design,
execution, testing and operation launch stages of motorway tunnels.

Safety aspects of motorway tunnel operation. Preparation and verification of tunnel operators’ competences.
Incident assessment. Proposals for technological equipment safety and reliability improvements.
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TUNELOVY SIMULATOR PRE OVERENIE VPLYVU TECHNOLGGII NA EVAKUACNE DOBY /

TUNNEL SIMULATOR TO VERIFY THE IMPACT OF TECHNOLOGIES ON EVACUATION TIMES

Juraj Spalek?, Peter Kello?, Igor Milkésik®

iprof. Ing. Juraj Spalek, PhD., Katedra riadiacich a infarmacnych systémov, Elektrotechnicka fakulta,
Zilinska univerzita v Ziline, Univerzitng 8215/1, 010 26 Zilina, 041/513335501, juraj.spalek@fel.uniza.sk;
?Ing. Peter Kello, Katedra riadiacich a infarmacnych systémov, Elektrotechnickd fakulta, Zilinskd univerzita
v Ziline, Ul. Univerzitnd 8215/1, 010 26, 041/513335501, peter.kello@fel.uniza.sk; ZIng. Igor Mikldsik, Phi,
ELTODO SK, a.s, Zévodska cesta 24, 010 01 Zilina, 02 / 208 631 87, miklosik.igor@gmail.com

Abstrakt

Prispevok je venovany opisu modelovacieho a simulacného nastroja Tunelovy simulator (TuSim], vyvinutého
na Zilinskej univerzite v Ziline (UNIZA), spdsobom vyuZitia a jeho aplikatnému potencidlu. TuSim je uréeny
na analyzu mimoriadnych udalesti v tuneli pri zvolenych prevadzkovych podmienkach a tiez na hodnotenie
vplyvu existujdceho, €i alternativneho technologického vybavenia na bezpefnost tunela bez fyzickej
inStaldcie. V prispevku sd prezentované vysledky simulaénych experimentov. Ide najma o analyzu scenarov,
rozsirend o vplyv technologického vybavenia a modelu poZiaru i zadymenia s dopadom na celkovd dostupnd
dobu evakuacie a celkovi potrebnd dobu pre evakuaciu osob. Procesy sd ilustrované na tasovo-priestorovom
priebehu evakuacie v miestach so zvySenou teplotou a opacitou prostredia. Zaver je venovany uplatneniu
simuldtora v pripravovanom projekte ,Smart tunel: telematickd podpora velitelovi zasahu pri mimoriadnych
udalostiach v cestnom tuneli”.

Abstract

The contribution describes a modelling and simulation tool called The Tunnel Simulator (TuSim), developed
at the University of Zilina [UNIZA). It considers its uses and its application potential. TuSim is designed
to analyse critical tunnel events, under given operating conditions, and also to evaluate the influence
of the existing, or alternative technological equipment onto the safety of the tunnel, and without
the need for physical installation of the equipment. The paper presents results of simulation experiments.
These include especially scenario analyses, extended with the influence of technological equipment,
and analysis of the fire and smoke model with an impact on the total evacuation time available and on
the total evacuation time necessary to evacuate all persons. The processes are illustrated using a spatio-
temporal evacuation plot in the areas with increased temperature and opacity. The conclusion considers
the uses of the simulator in the “Smart tunnel: telematic support for emergencies in the traffic tunnel”
project, which is now in the stage of preparation.
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