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TUNEL NORDFJORDUR, ISLAND
NORDFJORDUR TUNNEL, ICELAND

ALES GOTHARD, IVAN PIRSC

ABSTRAKT

Cldnek shrnuje zdkladni informace o projektu Nordfjardargdng (tunelu Nordfjorour) realizovanym na vychodnim pobiezi Islandu spolec-
nosti Metrostav a. s. Popisuje projekt a technické parametry tunelu, ktery bude po svém dokonceni nejdelsim silnicnim tunelem na Islandu.
Popisuje také problematiku zastizené geologie s nesoudrinymi sedimentdrnimi vrstvami tufii a navrZenymi opatrenimi pro raZby v téchto
podminkdch. V dalSich &dstech popisuje mimo jiné navrZenou strojni sestavu a dosazené vykony pri razbdch a zdkladni terminy tohoto pro-

Jjektu.

ABSTRACT

The paper summarises basic information on the Nordfjardargong (Nordfjorour tunnel) project realised on the eastern coast of
Iceland by Metrostav a. s. It describes the design and technical parameters of the tunnel, which will be the longest in Iceland after
the completion. In addition, it describes problems posed by the encountered geology containing incohesive sedimentary layers of tuffs
and the measures designed for the excavation passage through these conditions. In the other parts it describes, among other things,
the designed equipment set, the excavation advance rates achieved and basic deadlines of this project.

uvob

V srpnu 2013 zahdjila spolecnost Metrostav a. s. ve sdruze-
ni s islandskou stavebni spole¢nosti Sudurverk ehf. prace na
projektu silni¢niho tunelu Nordfjardargéong na vychodnim
pobrezi Islandu. Po svém dokon&eni bude tento dvoupruhovy
tunel se svou raZenou Casti nejdelSim silniénim tunelem na
Islandu. Celkova linie projektu je 15,2 km dlouhd, z cehoz
7,56 km tvori razeny tunel a zbyvajici polovinu trasy nove
zbudované komunikace. Hlavnim udcelem projektu je spojeni
dvou sousednich mést Eskifjordur a Neskaupstadur bezpecnou
a na udrzbu nendro¢nou trasou. V kazdém meésté Zije okolo
tisice stalych obyvatel, které v soucasnosti déli zhruba 24 km
dlouhd cesta prekondvajici hibet fjordu s pfevySenim vice nez
600 m. Na této komunikaci se nachdzi také stdvajicim potre-
bam nedostacujici jednopruhovy, 640 m dlouhy tunel
Oddskardgong (obr. 1).

Tento tunel byl dokoncen v roce 1977 po témér pét let trva-
jict vystavbe, pravidelné preruSované v zimnim obdobi. Tato
komunikace je jedinou pfistupovou cestou do vzdilenéjs$iho
mésta Neskaupstadur, ve kterém se nachdzi oblastni nemocni-
ce a stfedni §kola. Zimni didrzba trasy je vzhledem k jeji polo-
ze velmi ndro¢nd a ndkladnd a kazdym rokem byva nékolik dni
zcela neprujezdnd.

V roce 2005 nechal islandsky sprdvce komunikaci Vega-
gerdin hf. zpracovat studii proveditelnosti tunelu Nordfjar-
dargong, ze které byla vybrdna jedna z mozZnych tras (obr. 2)
a islandsky projektant, spolecnost Mannvit ehf., na jejim
zékladé zpracoval zaddvaci dokumentaci. O rok pozdéji bylo
ovSem rozhodnuto o realizaci ,,konkurencniho* projektu,
Hédinsfjardargong, ktery tentyZz rok ziskal a v roce 2010
dokonéil jako svuj prvni projekt na Islandu Metrostav a. s. ve
sdruzeni se spole¢nosti Hafell ehf. Vlastni realizace tunelu
Nordfjardargong tak byla o nékolik let odsunuta a také vzhle-
dem k islandské bankovni krizi zahdjena az v roce 2013. Na
zdkladé IST 30:2012 (islandskda obdoba red FIDIC) bylo
vypsdno dvoukolové vybérové fizeni na dodavatele stavby,
v némZ uspélo sdruZeni spole¢nosti Metrostav a. s. a Sudurverk
ehf. Zatimco Metrostav a. s. zajiStuje ve sdruzeni vlastni razby
tunelu, docasné a findlni vystrojeni a betondZe hloubenych

INTRODUCTION

In August 2013 Metrostav a. s. in a consortium with Iceland-
based Sudurverk ehf., started the work on the Nordfjardargong
road tunnel on the eastern coast of Iceland. After completion,
this double-lane tunnel will be the longest road tunnel in
Iceland with its mined part. The entire project route is 15.2km
long; 7.56km of this length is taken by a mined tunnel and the
remaining half of the route consists of newly built roads. The
main purpose of the project is to connect two neighbouring
towns of Eskifjordur and Neskaupstadur by a safe, low-mainte-
nance route. Each of the towns has a permanent population of
one thousand. They are currently divided by an approximately
24km long road overcoming a fjord ridge with the difference in
elevation over 600m. There is Oddskardgong single-lane tunnel
located on this road, which is however insufficient for current
needs (see Fig. 1).

This tunnel was finished in 1977, after the nearly five years
lasting construction, which was regularly suspended during
winter seasons. This road is the only access road to the remoter
town of Neskaupstadur, in which there is a regional hospital
and a high school. Taking into consideration the location, the
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Obr. 1 Pohled na portdl tunelu Oddskardgong
Fig. 1 View of the Oddskardgiong tunnel portal
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winter maintenance of this
route is very demanding and
expensive and the road has
usually been every year total-
ly impassable for several
days.

In 2005, Vegagerdin hf., the
Icelandic roads administrator,
had a feasibility study prepa-
red for the Nordfjardargdng
tunnel. One of the potential
routes was selected from the
study (see Fig. 2) and Man-
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Obr. 2 Mapa oblasti
Fig. 2 Map of the region

useku, partnerskd spolenost zajiStuje predstihové price na
zafizeni staveni§té a piipravé zdfezu a po provedeni raZeb také
vnéjsi terénni tpravy vCetné findlni vozovky, elektrorozvoda
a ostatni telematiky tunelu. Stavebnim dozorem byla povéfena
islandskd spole¢nosti HNIT hf. Oficidlnim jazykem projektu je
islandStina, ve které probihaji vSechny kontrolni dny a je v ni
také zpracovana kompletni projektovd dokumentace.

PROJEKT A TECHNICKE PARAMETRY TUNELU

Veskeré razebni prace jsou provddény tunelovaci metodou
Drill&Blast, vhodnou do mistnich geologickych podminek
mladych basaltickych hornin. BéZny pii¢ny profil tunelu je
obdobou norského standardu T8 s plochou vyrubu 54,7 m?2
(obr. 3). V trase bude ddle vyrazeno celkem 14 nouzovych
zaliva s pri¢nym profilem 77,27 m2 (obr. 4), pfi¢emZ 8 z nich
bude realizovano s dal§i bo¢ni rozrdzkou s profilem 34,5 m2,
resp. 53,4 m2. Tyto rozrdzky poslouZi pro umisténi technolo-
gie tunelu a soucasné jako bezpe¢nostni komory v pripade
pozaru. Razby budou s odstupem tff mésicu zahdjeny z obou
portdlu, a to v délkdch 4740 m ze zdpadniho a 2826 m
z vychodniho portdlu. VétSina trasy tunelu je vedena
v oblouku s polomérem 12 000 m, v priportdlovych dsecich
je polomér 700 m, s dovrchnim stoupanim 3 %, resp. 1,5 %.
Primérni zaji$téni vyrubu se provddi pomoci svornikové
vyztuZe a stiikanych betona v tloustce 40-60 mm. Veskeré
provadéné stiikané betony musi splnovat mimo jiné pozadav-
ky na energetickou pohlitivost E700 a pevnost v prostém
tlaku 26 MPa. Definitivni vyztuZeni tunelu, které tvori dals{
vrstva stifkanych betonu v tl. 40-180 mm a piipadné zahus-
téni rastru svornikové vyztuze, bude provadéno az po ukon-
Ceni razeb. Svornikovd vyztuz slouzici k primarnimu zajiste-
ni vyrubu bude uvaZovdana také jako soucdst definitivniho vy-
ztuzeni dila, a proto jsou vSechny svorniky opatfeny ochran-
nou vrstvou zinku a epoxidového nétéru. V prubéhu razeb se
pouzivaji prevdazné mechanicky upinané svorniky typu
CT-bolt a svorniky typu SN aktivované po 24 hodinich

nvit ehf., an Icelandic desig-
ning office, prepared tender
documents its basis.
Nevertheless, a decision was made that
a “competing” Hédinsfjardargdéng project should be realised.
The tender was won by Metrostav a. s. in consortium with
Héfell ehf. The construction was finished in 2010 as the first
Metrostav’s project in Iceland. The realisation of the
Nordfjardargdng tunnel itself was therefore postponed for seve-
ral years and the construction commenced, among other rea-
sons with respect to the Icelandic banking crisis, later in 2013.
The contract which went out to tender was based on the IST
30:2012 (the Icelandic analogy to FIDIC Red Book). The con-
sortium consisting of Metrostav a. s. and Sudurverk ehf. succe-
eded the While Metrostav
a. s. carries out the tunnel excavation, temporary and final sup-
port and casting of concrete in cut-and-cover sections, the part-
ner company ensures early works on the site facilities and pre-
paration of cuttings and, after the completion of the tunnel
excavation, also external terrain finishes including the final
roadway, wiring and installation and other tunnel telematics.
HNIT hf., an Icelandic company, was authorised to carry out
client’s supervision. The official language is Icelandic,
which all progress meetings are held and the complete design is
worked out.

on
a year later,

in two-round competition.

in

TUNNEL DESIGN AND TECHNICAL PARAMETERS

All tunnelling operations are carried out using the
Drill&Blast technique, which is suitable for the local geologi-
cal conditions formed by young basaltic rock. The common
tunnel cross-section is an analogy to the Norwegian standard
T8 with the excavated cross-sectional area of 54.7m? (see Fig.
3). The total of 14 emergency lay-bys with the excavated cross-
sectional areas of 77.27m2 will in addition be excavated along
the route (see Fig. 4); 8 of them will be realised with an additi-
onal side stub with the profile of 34.5m?2 and 53.4m?2, respecti-
vely. These tunnel stubs will be used for the installation of tun-
nel equipment and, at the same time, will serve as emergency
niche cabins in the case of a fire. The excavation will start from
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Teoreticky razeny profil T8
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Obr. 3 Bézny pricny fez v profilu T8

Fig. 3 Common cross-section in profile T8

v poméru zhruba 70/30. Ve zhorSenych geologickych pod-
minkdch se k zajisténi stability vyrubu pouzivaji také samo-
zavrtné kotvy typu IBO a KARI sité. Ve zv1ast nepfiznivych
geologickych podminkach se uvaZzuje pouziti ocelovych pri-
hradovych rdmu ve spojeni s KARI sitémi, radidlni svorniko-
vou vyztuzi a stiikanym betonem.

Po dokonceni definitivniho vyztuzeni dila budou po trase
tunelu uréena mista pro provedeni dodate¢né izolace proti pru-
sakum podzemnich vod a promrzédni pomoci zavésenych poly-
ethylenovych matraci s vrstvou stifkaného betonu. Alterna-
tivné budou PE matrace nahrazeny PE membrénou.

Zadavaci dokumentace nepredpokldadd, s vyjimkou cca
600 m dlouhého tseku z vychodniho portdlu, v§znamné pru-

(s

saky podzemnich vod. Jejich teplota se predpokladé vyssi nez
7 °C a dokumentace uvazuje jejich utésnéni pomoci injektazi
predpoli tunelu na bazi cementovych smési. V jiz vyrazené
¢asti tunelu bylo zaznamendno nékolik drobnych lokélnich
tkapu s maximélnim pfitokem 28 1/min.

K rozpojovani horniny se pouZivaji zaCerpavané emulzi
trhaviny doddvané spolenosti Orica s neelektrickym rozné-
tem. Spotfeba trhavin se v zdvislosti na kvalit¢ masivu pohy-
buje v intervalu 2,5-2,9 kg/m3 rozpojené horniny. Délka pro-
duk&ni vrti odpovidd maximalni mozné délce vrtnych ty&i na
18~ lafetach vrtaciho vozu, tj. 5,2 m a vyt€éZnost beézné dosa-
huje 98 %.

Prace probihaji v osmitydennich turnusech, Sest dni v tydnu
v dennich i no¢nich sméndch. Nedéle je dnem odpocinku. Na
projektu trvale pusobi padesdt zaméstnancu Metrostavu a. s.,
divize 5 z provozu VNT tunely a dal$ich zhruba tficet zamést-
nancu partnera ve sdruZeni a subdodavatelu.

both portals, with a time lag of three months between them, at
the lengths of 4740m and 2826m from the western portal and
eastern portal, respectively. The majority of the tunnel route is
led on a 12,000m-radius curve; in the portal sections the radius
is 700m; the alignment ascends at 3% and 1.5%, respectively.
The primary excavation support is provided using rockbolts
and shotcrete with the layer thickness ranging from 40 to
60mm. All shotcrete applied has to meet, among others, requi-
rements for E700 energy absorption and unconfined compres-
sive strength of 26MPa. The final tunnel support, consisting of
another 40—-180mm thick layer of shotcrete and, if necessary,
thickening the grid of rockbolts, will be carried out later, after
the completion of the excavation. The rockbolts used for the
primary excavation support will be also taken into considerati-
on as parts of the final excavation support. For that reason all
rockbolts are provided with a protective layer of zinc and an
epoxy coat.

Mechanically expanded rockbolts of the CT-bolt type and SN
bolts activated 24 hours in the proportion of 70/30. In worsened
geological conditions, self-drilling IBO anchors and KARI
mesh are also used for the stabilisation of the excavation. For
extraordinarily unfavourable geological conditions, the use of
steel lattice girders combined with KARI mesh, radial rock-
bolts and shotcrete is assumed.

After the final excavation support is completed, places will
be determined along the tunnel route in which supplementa-
ry waterproofing protecting the tunnel against the seepage of
groundwater and freezing will be provided, by means of sus-
pended polyethylene sheets with a layer of shotcrete. As an
alternative, the PE sheets will be replaced with a PE mem-

brane.
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Obr. 4 PFi¢ny Fez tunelem v nouzovém zdlivu
Fig. 4 Tunnel cross-section in emergency lay-by

TUNEL NORDFJORBUR
celkova délka
[V Z= 0T Wt 1) AR

plocha vyrubu b&ZNéN0 Profill..........cccevveereereevereereieienes 54,7 m?

plocha vyrubu Nouzového ZaliVU ..............cccevueererrerrennn. 77,27 m?

hloubeny Usek (zapadni pOrtal) .........cccoveiiieiiniineiiien, 120 m

hloubeny Usek (vychodni portal) ..........ccceevvveerervieeriennen, 222 m

pocet NOUZOVYCH ZAIIVU.........ceveeeiiie s 14 ks

kubatura razenych EASti ...........c..oovvvrrrveerrrerrrererrenns. 434 000 m®
GEOLOGIE

Ostrov Island lezi v severni cCdsti Atlantického ocednu
v misté soubchu divergentniho deskového rozhrani na stredo-
atlantském hrbetu a plastového diapiru. Divergentni deskové
rozhrani na Islandu je tvoreno rozvétvenymi riftovymi zénami

Obr. 5 Sedimentdrni vrstvy tufu
Fig. 5 Sedimentary layers of tuff

The tender documents do not assume, with the exception of
about 600m, more significant inflows of groundwater. Its tem-
perature is assumed to be higher than 7°C and the documents
consider that the inflows will be sealed by the injection of
cement-based grout mixes into the tunnel advance core. Several
minor cases of local dripping with the maximum inflow of
28L/min were registered in the already completed part of the
tunnel excavation.

Non-electrically initiated pumped emulsion explosives supp-
lied by Orica company are used for the rock disintegration. The
consumption of explosives ranges from 2.5 to 2.9kg/m> of
disintegrated rock, depending on the rock mass quality. The
length of production drillholes corresponds to the maximum
possible length of drifter rods on 18”7 feeds of the drill rig,
i.e. 5.2m; the recovery commonly amounts to 98%.

The work proceeds in 8-week tours of duty, six days per
week, in day and night shifts. Sundays are days of rest. The pro-
ject is permanently realised by fifty employees of the in-house
core technology department of Division 5 of Metrostav a. s. and
additional about thirty employees of the consortium partner and
sub-contractors.

NORDFJORDUR TUNNEL

total [ength ..o 7908m
MINEA PAT .. .o e 7566m
excavated cross-sectional area of common tunnel ......... 54.7m?

excavated cross-sectional area of emergency lay-by ..... 77.27m?
cut-and-cover section (western portal)
cut-and-cover section (eastern portal)
number of emergency lay-bys .........cccovvveieinnniieceininenes
volume of mined SECtions ...........coceeueeeieneneniireras
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mezi hifbety Reykjanes na JZ a Kolbeinsey na SV. Dochdzi na GEOLOGY
ném k ndrustu nové zemské kary a oddélovéni severoamerické
a eurasijské kontinentdlni desky rychlosti asi 2 cm/rok.
Vychodni pobrezi Islandu je jednim z nejstarSich oblasti toho-
to ostrova (priblizné 13 mil. let). Je tvoreno terciérnimi bazal-
tovymi formacemi, které kromé vychodu vystupuji i na jiho-
vychodé a zdpadé Islandu a dohromady zaujimaji témér polo-
vinu plochy celého ostrova. Formace zahrnuji z 80 % tholei-
tické bazalty ve formé ldvovych prouda, které tvori jemné- az
strednézrnité, kompaktni i proplynéné edice, vetSinou silné

Iceland island is found in the northern part of the Atlantic
ocean, in the location where the divergent plate interface on the
Mid-Atlantic Ridge runs in parallel with the mantle diapir. The
divergent mantle interface in Iceland is formed by branched rift
zones between the ridges of Reykjanes in the SW and
Kolbeinsey in the NE. The new earth’s crust grows in this area
and the North American plate separates from the Eurasian plate
at the rate of about 2cm per year. The eastern coast of Iceland

tektonicky porusené. Tyto proudy byly preruSovany vice &i is one of the oldest areas of this island (approximately 13 mil-
méné kratkymi periodami, béhem nichz sedimentoval prevaz- | lion years). It is formed by Tertiary basalt formations. In addi-
né vulkanoklasticky materidl a zeminy, které tvori Casto velmi tion to the east, these formations rise up even in the south east
nesoudrzné tufové vrstvy o mocnostech od nékolika desitek and west of Iceland, covering nearly a half of the surface of the
centimetru do nékolika metru. whole island. Eighty per cent of the formations are formed by

Podle geologické dokumentace lze ocekdvat, Ze tyto pro- tholeitic basalts in the form of lava flows, consisting of fine- to
pldstky budou prostupovat postupné celou trasou tunelu (obr. | coarse-grained, compact as well as gas bubbles-filled basalt,
5). Podle jadrovych vrti realizovanych v pfiportdlovych &ds- mostly heavily tectonically faulted. These flows were interrup-
tech tunelu budou po trase zastiZzeny dokonce oslabené vrstvy ted by more or less short periods, during which volcanoclastic
mocnosti az 30 m. Tvoif je rizné sedimentdrni horniny jako material and soils, frequently forming very incohesive tuff lay-

ignimbrity, ale také velmi nesoudrzné prachovce. Obecné ulo-
Zeni vrstev je subhorizontaln{ s inklinaci 3-8 % postupné stou-
pajici ze dna do pristropi dila pfi razbach ze zdpadniho porta-
Iu a postupné klesajici z vychodniho portélu (obr. 6). Pro kla-
sifikaci horninového prostredi je vyuZivan Q systém.

Priblizné v poloviné trasy tunelu, v misté pod vrcholem hory
Tvifjoll, dosdhne nadloZi tunelu vysky 880 m. Zde lze predpo-
klddat nejvétsi projevy horského tlaku ve formé odprysku hor-
nin v bocich razeného dila.

Na zédkladé IG a hydrogeologického pruzkumu s doda-
te¢nym provoznim prizkumem byla potvrzena velkd mocnost tion of the beds is sub-horizontal with the incline of 3—8%, gra-

ers with the thickness ranging from several tens of centimetres
to several metres, sedimented.

According to the geological documents, it is possible to
expect that these interbeds will gradually penetrate the whole
tunnel route (see Fig. 5). According to the cored boreholes car-
ried out in the portal sections of the tunnel, even weakened lay-
ers up to 30m thick will be encountered along the route. They
are formed by various sedimentary rock types, such as ignimb-
rites, but also very incoherent siltstones. The general composi-

a nepfiznivd poloha tufové vrstvy vaci v trase prvniho zélivu dually ascending from the excavation bottom to the top heading
razeného ze zdpadniho portdlu (stani¢eni 2450 m). Ten byl when driving from the western portal and gradually descending
ndsledné posunut o 25 m a vsazen do jesté stabilniho masivu. when driving from the eastern portal (see Fig. 6). The Q-system
Béhem razeb byly postupné zastizeny Ctyfi tufové vrstvy is used for the rock environment classification.
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Obr. 6 Podélny rez trasou tunelu
Fig. 6 Longitudinal section through the tunnel route




Obr. 7 Prunik sedimentdrni tufové vrstvy zdlivem v projektovém stanideni
2450 m

Fig. 7 Intersection of the sedimentary tuff layer through the emergency lay-
by at design chainage of 2450m

o mocnostech 0,5-2,5 m s velmi rozliSnymi geomechanickymi
vlastnostmi.

Béhem prunikd razeb s vrstvou tufa v pfistropi tunelu (obr.
7) dochdzi ke ztraté stability klenby tunelu. Tufova vrstva
v pristropi tunelu musi byt strojné strzena aZ na kontaktni
¢ediCovou vrstvu a tim vznikd profil tunelu pravouhlého tvaru
(obr. 8, 9).

STROJNI SESTAVA

Zakladni strojni sestava je tvorena trilafetovym vrtacim
vozem spolecnosti Sandvik DT1130 DATA osazenym 18 lafe-
tami, pasovym rypadlem Komatsu PC210 s impaktorem, kolo-
vym nakladacem CAT 980 a manipuldtorem stiikaného betonu
Meyco Potenza. Partner ve sdruzeni zajistujici dopravu rubani-
ny z tunelu brzy odzkousi svou vlastni metodu s pouzitim
dopravniki rubaniny na kolovém podvozku Goldhofer
(obr. 10). Dva takové dopravniky, kazdy s kapacitou pro
144 m3 rostlé horniny (resp. 400 t ndkladu), budou zataZeny po
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Obr. 8 Nadvylom pravoiihlého tvaru
Fig. 8 Rectangular overbreak

Approximately at the mid point of

sedimentarni vrstva tufl
sedimentary layer of tuffs

IBO 40/16, DUPLEX, 8 ma 0,25 m
IBO 40/16, DUPLEX, 8m & 0.25m

the tunnel route, in the location
under the peak of Tvifjoll mountain,
the tunnel overburden height will
reach 880m. In this place, it is pos-
sible to expect greatest manifestati-
ons of the overburden pressure in
. the form of bursting rock out of the
--r"'--'=__ excavation sidewalls.
' The great thickness and unfavou-
., rable position of the tuff layer relati-
ve to the route of the first emergen-
cy lay-by mined from the western
portal (chainage 2450m) was confir-
med on the basis of the engineering
geological and hydrogeological sur-
vey with a supplementary operative
survey. The lay-by was subsequent-
ly shifted by 25m and inserted into
the still stable massif. The excavati-
on step-by-step encountered four
tuff beds with the thickness ranging
from 0.5 to 2.5m, the geomechani-
cal properties of which significantly
differed.

During the intersection of the
excavation with a tuff bed in the

CT-M27,3-6m
CT-bolts — M27, 3-6m

—_—

Obr. 9 Schéma vyztuZeni — uzavirani klenby
Fig. 9 Excavation support chart — closing of the vault

tunnel top heading (see Fig. 7) the
tunnel vault looses stability. The
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Obr. 10 Dopravnik rubaniny na kolovém podvozku Goldhofer taZeny kolovym
nakladecem

Fig. 10 Muck transporter on Goldhofer wheeled undercarriage pulled by a
wheeled loader

odpalu do tunelu, naloZeny a znovu vytazeny ven. Do téchto
dopravnika bude uloZena rubanina z celého 5 m dlouhého
odpalu bézného profilu tunelu. Vyhodou této metody je, Ze po
dobu naklddani dopravnika nebude tunel blokovén projizdéjici-
mi ndkladnimi vozy, takze je mozné provadét dalsi ¢innosti za
Celbou tunelu (napf. osazovani definitivni svornikové vyztuze,
prodluZovéni rozvodu a médif, ddrZzba cesty apod.).

Vétrani dila je zajisténo jako foukaci ze zdpadniho portdlu
ventilatorem Cogemacoustic o vykonu 2x355 kW a lutnovym
tahem PROTAN o priméru 2400 mm, na vychodnim portdlu
bude pouZit ventildtor stejného vyrobce s vykonem 2x200 kW
a lutnovym tahem o praméru 2200 mm.

ZAVER

Do 2. 3. 2014 bylo vyrazeno necelych 800 m tunelu (tj. pri-
blizné 10 % celkové délky) ze zdpadniho portdlu tunelu
a béhem nékolika dni budou zahdjeny razby také z vychodniho
portdlu. Dosavadni prumérny postup praci v zastizenych geo-
logickych a hydrogeologickych podminkach je 260—290 m za
mésic (tj. 10,4-11,9 m za den), ktery koresponduje s puvod-
nimi predpoklady projektu. Termin predani hotového dila je
v zari 2017 a samotné dokonceni razeb je planovano v druhé
poloviné roku 2015.

Spole¢nost Metrostav a. s. si béhem poslednich let dokédzala
osvojit razebni metodu Drill&Blast, kterou s dspéchem nasa-
dila na nékolika projektech realizovanych na Islandu a ve
Finsku. Celkova délka zde tak jiZ realizovanych tunelovych
staveb prekracuje sumu 16 km. V soucasné dobé také tato spo-
le¢nost zacala pripravovat a poddvat nabidky na nové zajima-
vé projekty do dalsi severské zemée Norska.

ING. ALES GOTHARD, ales.gothard@metrostav.cz,
ING. IVAN PIRSC, ivan.pirsc @metrostav.cz,
METROSTAYV a.s.

Recenzovali: Ing. Jan Korejcik, Ing. Pavel Poldk
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tuff bed in the tunnel top heading must be mechanically pul-
led down up to the basalt contact layer. As a result,
a rectangular tunnel cross-section originates (see Figures 8
and 9).

EQUIPMENT SET

The basic equipment set consists of a three-boom drill rig
DT1130 DATA manufactured by Sandvik with 18 feeds instal-
led on the booms, a tracked Komatsu PC210 excavator with an
impact breaker, a CAT 980 wheeled loader and a Meyco
Potenza shotcrete manipulator. The consortium partner provi-
ding the transport of muck from the tunnel will soon test its
own method using Goldhofer wheeled muck transporters (see
Fig. 10). Two trailers of this type, each with the capacity of
144m3 of natural ground (or 400 tonnes of load) will be pulled
into the tunnel after blasting to be filled with muck and again
pulled out. These trailers will hold muck originating by the
blasting of the 5m long common profile tunnel excavation
round. The advantage of this method is that the tunnel will not
be blocked by passing trucks throughout the period of loading
muck on trailers, which means that it will be possible to carry
out other activities at the tunnel heading (e.g. the installing the
final rockbolt support, extending utility services and media,
maintaining the road etc.).

The forced system of the ventilation of the working from the
western portal is applied, using a Cogemacoustic fan with the
output of 2x355kW and PROTAN ducting with the diameter of
2400mm; a fan from the same manufacturer with the output of
2x200kW with 2200mm diameter ducting will be used at the
eastern portal.

CONCLUSION

Nearly 800m of the tunnel excavation (i.e. approximately
10% of the total length) were finished from the western tunnel
portal till 02/03/2014 and the excavation from the eastern por-
tal will commence in several days. The current average advan-
ce rate of tunnelling through the geological and hydrogeologi-
cal conditions encountered amounts to 260-290m per month
(i.e. 10.4-11.9m per day), which corresponds to original pro-
ject assumptions. The deadline for the handing of completed
works over to the client is in September 2017 and the comple-
tion of the excavation is planned for the second half of 2015.

Metrostav a. s. has managed during the last years to acquire
the Drill&Blast excavation technique and has applied it
successfully to several projects in Iceland and Finland. The
total length of the structures already completed in these count-
ries exceeds 16km. This company has currently started to pre-
pare bids for new interesting projects to another Nordic count-
ry, Norway.

ING. ALES GOT HARD, ales.gothard@metrostav.cz,
ING. IVAN PIRSC, ivan.pirsc@metrostav.cz,
METROSTAY a. s.
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