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SILNICNI TUNEL NA NEJJIZNEJSIM FAERSKEM OSTROVE SUDUROY
ROAD TUNNEL ON THE SOUTHERNMOST FAROE ISLAND
OF SUDUROY

JIRIHORCICKA, JAN SKALA

ABSTRAKT

Skupina Metrostav prostrednictvim své dceriné spolecnosti Metrostav Norge AS ziskala na podzim roku 2022 zakdzku na razby 1,2 km
dlouhého tunelu na Faerskych ostrovech. Tedy v pusobisti, ve kterém dosud Zddnd ceskd spolecnost tunelovou stavbu nerealizovala. O tune-
lu, ktery v budoucnu propoji vesnice Famjin a @rdavik, ale i o stavu tunelového stavitelstvi na Faerskych ostrovech pojedndvd ndsledujici

Cldnek.

ABSTRACT

The Metrostav Group, through its subsidiary Metrostav Norge AS, won a contract for the excavation of a 1.2 km long tunnel in the Faroe
Islands in the fall of 2022 year. That is, in an area where no Czech company has yet performed tunnel construction. The following paper
discusses the tunnel that will connect the villages of Famjin and @rdavik in the future, as well as the state of tunnel construction in the

Faroe Islands.

1. UvoD

Je tomu jiZ Sestnéct let od chvile, kdy zacala firma Metrostav a.s.
své pusobeni v severni Evropé. Tehdy uspéla ve vybérovém fizeni
na razbu dvou silni¢nich tunel@ na severu Islandu. Tunely Olaf-
sjordur a Siglufjordur byly klic¢em k otevieni dvefi k dal$im seve-
roevropskym projektiim — razb€ metra v Helsinkéch, tunelu Nord-
fjordur na Islandu a nasledné dalsi realizaci ve Finsku. Mezitim
se spolecnosti podafilo uspét v Norsku na razbé 1565 m dlouhé-
ho tunelu Bjornabakkane. V roce 2019 byla zaloZena spole¢nost
Metrostav Norge AS. Za dobu svého plisobeni v prostiedi severni
Evropy spolecnost vyrazila pres 35 km tunelll. V soucasnosti zaha-
juje razbu dalSiho tunelu, tentokrat na nejjiznéjSim ostrové Faer-
ského souostrovi — Suduroy.

2. ZEME TUNELUM ZASLIBENA

Faerské ostrovy jsou autonomni soucdsti Danského kralovstvi.
Na své autonomii si vyrazné zaklddaji a maji kuptikladu vlastni
parlament (obr. 1). Na rozdil od Danska nejsou soucasti Evropské
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Obr. 1 Budovy Faerského parlamentu
Fig. 1 Buildings of Faroe Islands parliament

1. INTRODUCTION

It has already been sixteen years since the company Metrostav
a.s. started its operations in Northern Europe. At that time, it was
successful in the tender process for the excavation of two road
tunnels in the north of Iceland. The Olafsjordur and Siglufjérdur
tunnels were the key to opening the door to other Northern
European projects — the excavation of the metro in Helsinki, the
Nordfjordur tunnel in Iceland and then another construction project
in Finland. Meanwhile, the company succeeded in excavating the
1565m long Bjornabakkane tunnel in Norway. Metrostav Norge
AS was founded in 2019. During the period of its activities in the
environment of Northern Europe, the company drove over 35km of
tunnels. It is currently starting the excavation of another tunnel, this
time on the southernmost island of the Faroe Islands — Suduroy.

2. THE PROMISED LAND OF TUNNELS

The Faroe Islands are an autonomous part of the Kingdom of
Denmark. They very pride themselves on their autonomy and have,
for example, their own parliament (Fig. 1). Unlike Denmark, they
are not part of the European Union or the Schengen area. Local
residents very often mention that in terms of GDP per capita, they
are the eighth richest country in the world.

The most important source of local income is fishing. Its share
of exports amopunts approximately to 95 per cent. Apart from
producing a few of its own commodities, such as growing potatoes
or raising sheep, the country is largely dependent on imports. An
interesting fact is that even in the production of electricity, they
have to rely on diesel-driven generators, because energy from
renewable sources is not able to cover the needs of local residents.
In line with the current trend towards green energy, hydro, wind
and photovoltaic power plants are being built here, but for example
in the year 2019, which was particularly dry and not very windy,
only 40% of electricity was produced from renewable sources.

Sheep breeding is also an important element of the local economy.
In the country where almost 54,000 people live, 70,000 pieces of

this animal species are kept. Faroese wool products enjoy a very
good reputation and sheep meat is a popular part of the local menu.




unie ani schengenského prostoru. Zdejsi obyvatelé velmi Casto
zminuji, Ze v pfepo¢tu HDP na jednoho obyvatele jsou osmou nej-
bohatsi zemi svéta.

dil na vyvozu ¢ini pfiblizn€ 95 %. Kromé produkce nékolika mélo
vlastnich komodit, jakymi je napr. péstovani brambor ¢i chov ovci,
je zemé ve velké mife zavisla na dovozu. Zajimavosti je, Ze i v pro-
dukci elektrické energie se musi spoléhat na dieselové agregaty,
nebot energie z obnovitelnych zdroji neni schopna pokryt potie-
by mistnich obyvatel. Ve shodé se soucasnym piiklonem k zelené
energii jsou zde budovéany vodni, vétrné ¢i fotovoltaické elektrarny,
ale napfiklad v roce 2019, ktery byl obzvlasté suchy a mélo vétr-
ny, se z obnovitelnych zdrojt podafilo vyrobit jen 40 % elektrické
energie.

Vyznamnym prvkem zdejsiho hospodafstvi je také chov ovci.
V zemi, kde Zije bezmala 54 000 obyvatel, je chovano na 70 000
exemplara tohoto Zivocisného druhu. Vyrobky z faerské viny se
t&81 velmi dobré povésti a ov¢i maso je oblibenou soucasti zdejsiho
jidelnicku.

Verejnosti médlo zndmou skutecnosti je, Ze Faerské ostrovy jsou
zemi vyznamné protkanou siti silni¢nich tuneld (tab. 1) [1]. Vibec
nejstarSim z nich je tunel Hvalba vybudovany v letech 1961-1963.
Je dlouhy 1 450 m a mé pouze jeden jizdni pruh. Pro moZnost mi-
jeni protijedoucich vozidel jsou po délce tunelu vyhybny. Svétla
vyska prajezdného profilu je 3,20 m, coZ znemoziuje prujezd roz-
meérnéjSim vozidlim. Podobné koncepce jsou i dalsi tunely vysta-
véné v 70. a 80. letech minulého stoleti.

Tab. 1 Prehled doposud realizovanych dopravnich tuneli na Faerskych
ostrovech [3]

Nazev tunelu F:i%kpt:,z‘e,gg:" Délka tunelu (m)
Hvalbiartunnilin 1963 1450
Arnafjardartunnilin 1965 1680
Hvannasundstunnilin 1967 2120
Sandvikartunnilin 1969 1500
Nordskalatunnilin 1976 2520
Leynartunnilin 1977 760
Villingardalstunnilin 1979 1193
Ritudalstunnilin 1980 683
Mikladalstunnilin 1980 1082
Trollanestunnilin 1985 2248
Teymur i Djupadal 1985 220
Leirvikartunnilin 1985 2238
Kunoyartunnilin 1988 3031
Kollafjardartunnilin 1992 2816
Sumbiartunnilin 1997 3240
Végatunnilin 2002 4940
Gasadalstunnilin 2006 1445
Nordoyatunnilin 2006 6 186
Hovstunnilin 2007 2435
Vidareidistunnilin 2016 1939
Eysturoyartunnilin 2020 11200
Nyggi Hvalbiartunnilin 2021 2500

V roce 2002 se zacala psat kapitola mistnich podmotskych tune-
14 (obr. 2), nebot tehdy byl zahdjen provoz v prvnim z nich — tu-

nelu Vagatunnilin. Faerské souostrovi totiz ¢ita celkem 18 ostrovi,
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A fact little known to the public is that the Faroe Islands are a
country significantly interwoven with a network of road tunnels
(Table 1) [1]. The oldest of them is the Hvalba tunnel, built in
1961-1963. It is 1,450m long and has only one tradic lane. There
are passing areas along the length of the tunnel for the possibility of
passing oncoming vehicles. The clearance profile is 3.20m heigh,
which makes it impossible for larger vehicles to pass through. The
concept of other tunnels built in the 1970s and 1980s is similar.

Table 1 Overview of traffic tunnels constructed so far in the Faroe Islands [3]

Tunnel name o: ::irngfttc:l?r';%!i o Tunnel length (m)
Hvalbiartunnilin 1963 1450
Arnafjardartunnilin 1965 1680
Hvannasundstunnilin 1967 2120
Sandvikartunnilin 1969 1500
Nordskalatunnilin 1976 2520
Leynartunnilin 1977 760
Villingardalstunnilin 1979 1193
Ritudalstunnilin 1980 683
Mikladalstunnilin 1980 1082
Trollanestunnilin 1985 2248
Teymur i Djupadal 1985 220
Leirvikartunnilin 1985 2238
Kunoyartunnilin 1988 3031
Kollafjardartunnilin 1992 2816
Sumbiartunnilin 1997 3240
Végatunnilin 2002 4940
Gasadalstunnilin 2006 1445
Nordoyatunnilin 2006 6186
Hovstunnilin 2007 2435
Vidareidistunnilin 2016 1939
Eysturoyartunnilin 2020 11,200
Nyggi Hvalbiartunnilin 2021 2500

In 2002, the chapter on local underwater tunnels (Fig. 2) began
to be written, because that was when the operation of the first of
them — the Vagatunnilin tunnel — began. The Faroe Archipelago has
a total of 18 islands, the transport between them is significantly
complicated and brings people a certain degree of isolation. Last
year, the local minister of transport presented the construction
of the local underwater tunnels as a kind of ,sociological
experiment®. Namely, that their existence and the acceleration of
transport between the islands fundamentally changes the behaviour
of people in relation to their place of residence. The previously
hard-to-imagine daily commuting to work in the capital Térshavn
is suddenly a reality. The earlier voyage, which was a matter of
several hours, is transformed into a journey by car in an order of
tens of minutes. The territory thus becomes more integrated and
communal.

The nearly five kilometer long two-lane Vagatunnilin tunnel was
not born easily. Exploration work began already in 1988, and the
mining itself a year later. However, as a result of the economic
crisis, most of the construction projects were stopped, including
Vagatunlinin. Mining resumed in 2000 and the tunnel was opened
to traffic two years later.

The second underwater tunnel is called Nordoyatunnilin and is
6,186m long. It was driven through a basaltic environment using the
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doprava mezi nimi je vyrazné komplikovand a pfinasi lidem do
urcité miry izolaci. V loiiském roce zdejs$i ministr dopravy prezen-
toval realizaci zdejSich podmoftskych tunelil jako jakysi ,,sociolo-
gicky experiment®. TotiZ, Ze jejich existence a zrychleni dopravy
mezi ostrovy zdsadné méni chovani lidi ve vztahu k jejich bydlisti.
Drive tézko predstavitelné denni dojizdéni za praci do hlavniho
mésta Torshavn je razem skutecnosti. Diivéjsi plavba, kterd byla
nékolikahodinovou zaleZitosti, se transformuje v dojezd osobnim
automobilem v fadech nékolika desitek minut. Uzemi se tak stavé
celistvéjsi a pospolitéjsi.

Témér pét kilometrt dlouhy dvoupruhovy tunel Vagatunnilin se
nerodil snadno. Prizkumné prace zacaly jiz v roce 1988 a samotna
razba o rok pozdg€ji. V disledku ekonomické krize vSak nasledné
doslo k zastaveni vétSiny stavebnich projektt, Vagatunnilin nevy-
jimaje. RaZba byla obnovena v roce 2000 a do provozu byl uveden
o dva roky pozdéji.

Druhy podmoisky tunel se jmenuje Nordoyatunnilin a je dlouhy
6 186 m. RaZen byl v prostiedi ¢edice Norskou tunelovaci meto-
dou. Duiraz byl kladen na injektaZ horninového prostredi s cilem
vytvorit vodonepropustné prostfedi. Tunel byl raZzen protismér-
né ze dvou celeb a v maximech bylo mozné dosahovat dennich
vykoni az 30 m na obou celbach. Doposud nejrozsahlejSim pod-
moriskym tunelem ve zdejSim prostfedi je Eysturoyartunnilin. Pa-
dorysné je tunel sloZen ze tii smérovych vétvi, které se potkavaji
v podzemni okruzni kfiZovatce (obr. 3). V souctu dosahuje tunel
délky 11 200 m, je dvoupruhovy, v nejhlubsim misté je situovan
189 m pod motské dno. Tunel je vyhleddavanou turistickou atrak-
ci, protoZze kromé svého dopravniho ucelu je zajimavy také dily
mistniho umélce Tréndura Paturssona. Jeho dilem je 80 m dlouha
skulptura, kterd v sobé spojuje lidskou siluetu a svételné efekty.
Jelikoz je dilo ocelové, pocita se s tim, Ze v ¢ase bude diky oxida-
ci ménit barvu. Pro jizdu tunelem byla zkomponovana specidlni
melodie, jejimz autorem je Jens L. Thomsen. VSechny zvuky ve
skladbé byly nahrany béhem stavby tunelli. Chcete-li si hudebni
kompozici béhem jizdy vychutnat, neni nic snazsiho, nez si béhem
jizdy naladit frekvenci 97,00 FM.

Souhrnna délka vSech silni¢nich tunelti dosahuje tctyhodné dél-
ky 57,5 km a dalsi jsou v dohledném Casovém horizontu pfiprave-
ny k realizaci. Je potéSitelné konstatovat, Ze rovnéZ CeSti tunelari

Obr. 3 Okruzni kiiZovatka v tunelu Eysturoyartunnilin
Fig. 3 Roundabout intersection in the Eysturoyartunnilin tunnel

W

zdroj internet source internet
Obr. 2 Mapa Faerskych ostrovii s vyznacenim podmorskych tunelii a tunelu
Fdmjin
Fig. 2 Map of Faroe Islands with undersea tunnels and the Famjin tunnel

Norwegian tunneling method. Emphasis was placed on grouting of the
rock environment with the aim of creating a waterproof environment.
The tunnel was excavated from both ens, from opposite headings,
and at the maximum it was possible to achieve daily outputs of up
to 30m at both headings. To date, the most extensive underwater
tunnel in the local environment is the Eysturoyartunnilin. In plan,
the tunnel is composed of three directional curves that meet at an
underground roundabout intersection
(Fig. 3). In total, the tunnel is
11,200m long, has two lanes, and is
located 189m below the seabed at its
deepest point. The tunnel is a popular
tourist attraction because, in addition
to its transport purpose, the work
of local artist Trondur Patursson is
also interesting. It is an 80m long
sculpture that combines a human
silhouette and light effects. Since the
work is made of steel, it is expected
that it will change colour over time
due to oxidation. A special melody
was composed for driving through the
tunnel. Its author is Jens L. Thomsen.
All the sounds in the song were
recorded during the construction of
the tunnels. If you want to enjoy a
musical composition while driving,
there is nothing easier than tuning in
to 97.00 FM while driving.

zdroj internet source internet
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prispéji svym dilem ke zdejsi siti
tuneld.

3. TUNEL MEZI VESNICEMI
FAMJIN A @RPAVIK

Béhem letitého pusobeni na sta-
vebnich trzich severu Evropy na-
vykli pracovnici MTS jiZ tomu, Ze
investicni zdméry tamnich radnich
zahrnuji i dopravni spojeni pro ob-
lasti z béZného pohledu velmi fidce
osidlené. PfedevSim v zimnich mé-
sicich se vSak nékteré oblasti stavaji
v podstaté nedostupné, nebo jen vel-
mi obtiZzné dostupné, a silni¢ni tune-
ly maji tudiz pro mistni obyvatele
neocenitelny vyznam.

Nejinak je tomu i v pfipadé silni¢niho tunelu Famjin, ktery pro-
poji stejnojmennou vesnici Fimjin (108 obyvatel) s vesnici @rdavik
(42 obyvatel). V soucasné dob¢ je mozné dopravit se mezi obéma

foto J. Skdla photo J. Skdla
Obr. 5 JiZni pobreZi na ostrové Sudoroy
Fig. 5 Southern seashore of Sudoroy island

Zakladni udaje o stavbé:

zdroj maps.google.com source maps.google.com

Obr. 4 Soucasnd cesta mezi vesnicemi Famjin a Qrdavik
Fig. 4 Current road between villages of Famjin and Qrdavik

The total length of all road tunnels reaches respectable 57.5km,
and other tunnels are prepared for construction in the foreseeable
future. It is gratifying to note that Czech tunnelers will also
contribute to the local tunnel network.

3. TUNNEL BETWEEN THE VILLAGES OF FAMJIN
AND ZRDAVIK

During many years of working in the construction markets of
northern Europe, Metrostav employees have already become
accustomed to the fact that the investment plans of local councilors
also include transport links for areas that are, from a common point
of view, very sparsely populated. Especially in the winter months,
however, some areas become essentially inaccessible, or only very
difficult to be accessed, and road tunnels are therefore of invaluable
importance to local residents.

It is not different in the case of the Famjin road tunnel, which
connects the village of the same name Famjin (108 inhabitants)
with the village of @rdavik (42 inhabitants). Currently, it is possible
to travel between the two villages on a narrow and winding road
(Fig. 4), which is 8.7km long (despite the fact that the distance
between the villages is 3.7km as the crow flies) and climbs
respectable 351 meters in height. However, the biggest natural
threat in this area is not snowfall, but rather unusually strong winds
(Fig. 5). The employees of Metrostav Norge could experience its
effects firsthand during the construction of the maintenance hall on
the construction site utility, but also during normal travel, when the
wind blows off the doors of cars.

The tunnel will be 1200m long, two-lane with one traffic lane
in each direction (Fig. 6). There will be two emergency parking
bays in the tunnel. The ground plan of the tunnel consists of three
counter-curves with radii of 500m, 600m and 600m (Fig. 7). The
longitudinal slope of the tunnel starts at approximately 6.5% in
the direction of excavation, continues at approximately 5% along

Basic project data

Investor Landsverk Client Landsverk

Projektant LBF Radgevandi verkfradingar (Faerské ostrovy) Designer LBF Radgevandi verkfradingar (Faroe Islands)
Zhotovitel J&K Petersen (Faerské ostrovy) Contractor J&K Petersen (Faroe Islands)

Dodavatel razeb Metrostav Norge Mining contractor Metrostav Norge

Typ stavby silniéni tunel Construction type road tunnel

Délka tunelu 1200 m Tunnel length 1200m

Objem vyrubu cca 80 000 m? Excavation volume ca 80,000m®
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vesnicemi tzkou a klikatou ces-
tou (obr. 4), ktera je dlouha 8,7 km
(i presto, Ze vzdalenost vesnic je
vzduSnou Carou 3,7 km) a vystoupa
dctyhodnych 351 vyskovych metra.
Nejvétsi prirodni hrozbou v této ob-
lasti vSak nejsou snéhové srazky, ale
ponékud nezvykle silny vitr (obr. 5).
Jeho dcinky mohli na vlastni kazi
okusit pracovnici Metrostavu Norge
jiZ pfi stavbé haly udrzby na zafizeni
staveniSté, ale i pfi béZném cestova-
ni, kdy vitr vyvraci dvefe aut.

Tunel bude dlouhy 1200 m, dvou-
pruhovy s jednim jizdnim pruhem
v kazdém sméru (obr. 6). V tunelu
budou dva nouzové zalivy. Padorys-
né je tunel tvofen tfemi protismér-
nymi oblouky s poloméry 500 m,
600 m a 600 m (obr. 7). Podélny
sklon tunelu zac¢ind ve sméru raz-
by priblizné na 6,5 %, po vétsiné
své délky ma hodnotu zhruba 5 %
a tésné pred koncem razené Casti se
blizi nule. Plocha pri¢ného fezu je
67,01 m?> v mist€ nouzovych zalivi
je pri¢ny fez rozsifen na 85,17 m?.
3.1 Geologické

a hydrogeologické
pomeéry

Oblast planované trasy tunelu
se nachazi v souvrstvi Beinisvgrd,
které se sklada z lavovych proudi
o velké mocnosti. Jednotlivé lavové
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Obr. 6 Vzorovy pricny rez raZenym tunelem
Fig. 6 Typical cross-section through a mined tunnel
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Obr. 7 Situace trasy a tunelu
Fig. 7 Map of the alignment and the tunnel

zdroj realizacni dokumentace stavby source detailed design

zdroj realizacni dokumentace stavby source detailed design

most of its length, and approaches zero just
before the end of the mined section. The
cross-sectional area amounts to 67.01m?;
in the place of emergency bays, the cross-
section is expanded to 85.17m?.

3.1 Geological and hydrogeological
conditions

The area of the planned tunnel route
is located in the Beinisvgrd formation,
which consists of great-thickness lava
flows. Individual lava flows, which are
separated by thin layers of reddish-brown
volcanoclastic clay, are indicated by Roman
numbers. The numbers indicate the order in
which the magma flows occurred. Simply
put, each basaltic lava flow represents one
volcanic eruption in a given period of time
(Fig. 8). In the direction out off the @rdavik
portal, excavation takes place in lava flow
III, which is located approximately in the
lower half of the face, consisting mainly of
scoriobasalt, a dark-coloured volcanic rock
with a lot of variously sized and usually
smooth cavities. This is followed by a 10 to
40cm thick layer of mudstone. Lava flow IV
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proudy, které jsou oddéleny malo
mocnymi vrstvami Cervenohnédého
vulkanoklastického jilovce, se ozna-
¢uji fimskymi Cisly. Cisla oznaduji
poradi, v jakém k vyleviim magmatu
dochézelo. Zjednodusené feceno, ka-
zdy cedicovy lavovy proud predsta-
vuje jednu sopecnou erupci v daném
¢asovém obdobi (obr. 8). Smérem od
portalu @rdavik razba probihd v la-
vovém proudu III, ktery se nachazi
priblizné ve spodni poloving celby,
tvofeném  prevazné  skoriobazal-
tem, tmavé zbarvenou vulkanickou
horninou se spoustou rizné velkych
a obvykle hladkych dutinek. Nasle-
duje vrstva jilovce o mocnosti 10
az 40 cm. Nad ni je lavovy proud
IV skladajici se ze stiidani pevného,
tmavé Sedého, pevazné afanitického
bazaltu a skoriobazaltu.

Maximalni vyska nadlozi v tra-
se tunelu je zhruba 150 m, coZ je
hodnota, pfi které by se nemély vy-
skytovat zvySené horninové tlaky.
Severné od tunelu lezici vrch Fjallid
Mikla (469 m n. m.) a jizné od tune-
Iu lezici kopec Nonfjall (427 m n. m.) mohou zvysené horninové
tlaky zptsobovat, avSak ne v takové mife, aby to ovlivnilo stabilitu
tunelu.

Hydrogeologické poméry v oblasti stavby nebyly konkrétné
zkoumdny, avSak zdznamy z jadrového vrtdni naznacuji v trase
tunelu suché podminky. V nékolika dalSich vrtech v oblasti byly
hlaSeny ztraty technologické vody pii vrtini, coZ dokazuje, Ze Ce-
di¢ mazZe byt propustny typicky podél puklin a poruchovych zon.
V terénu nad tunelem je jen nékolik menSich jezirek a potackd,
d4 se proto predpoklddat, Ze mnoZstvi vody pronikajici do tunelu
bude zaviset na mnoZstvi srdzek. Z vySe uvedeného nicméné vy-
plyva, Ze jisté pritoky vody do tunelu 1ze o¢ekavat.

3.2 Zpusob vystavby tunelu
Tunel bude realizovdn Norskou tunelovaci metodou, pifi niZ
se aplikuje postup razby ,,drill and blast”. Razba bude probihat

zdroj geologickd zprdva projektu source project geological report

Obr. 8 Ilustraéni obrdzek jednotlivych vrstev lavovych proudii
Fig. 8 Illustrative picture of the different layers of lava flows

consisting of alternating solid, dark gray, predominantly aphanitic
basalt and scoriobasalt is above it.

The maximum height of the overburden on the tunnel route
amounts approximately to 150m, which is a value at which increased
rock pressures should not occur. Fjallid Mikla hill (469m a.s.l.)
located north of the tunnel and Nonfjall hill (427m a.s.l.) located
south of the tunnel may cause increased rock pressures, but not to
such an extent as to affect the stability of the tunnel.

Hydrogeological conditions in the construction area have not
been specifically investigated, but cored drilling records indicate
dry conditions along the tunnel route. Several other wells in the area
reported losses of process water during drilling, demonstrating that
basalt can be permeable typically along fractures and fault zones.
There are only a few small lakes and streams in the terrain above
the tunnel, so it can be assumed that the amount of water penetrating
into the tunnel will depend on the amount of precipitation. However,

it follows from the above text that

Obr. 9 Vrtaci viiz v prostoru portdlu tunelu — odkryté ¢edice lavového proudu
Fig. 9 Drilling jumbo in the tunnel portal area — exposed basalts of the lava flow

certain inflows of water into the
tunnel can be expected.

3.2 Tunnel construction

method
The tunnel will be constructed
using the Norwegian tunneling

method, which applies the ,drill
and blast* tunnelling procedure.
The tunnel will be driven upwards
from one portal, from the village of
@rdavik towards Famjin. After the
tunnel excavation has been finished
and supported with a primary lining,
permanent measures against frost and
water penetration into the tunnel will
be implemented, including additional
layers of sprayed concrete. Six

Jfoto P. Mello photo P. Mello
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dovrchné z jednoho portélu od vesnice @rdavik smérem k Famjinu.
Po vyraZeni a zaji$téni tunelu primarnim osténim budou nasledné
provedena trvald opatfeni proti mrazu a pronikdni vody do tunelu
véetné dalSich vrstev stfikaného betonu [2].

Pro razbu je ptedpokladano Sest vystrojovacich tiid, které byly
stanoveny podle klasifikacniho indexu Q. Rozpojovéani horniny je
pomoci trhacich praci s maximalni délkou zabéru 4,5-5,0 m. Vrty
pro trhaci prace budou provadény tiflafetovym vrtacim vozem San-
dvik DT1131i (obr. 9). Pro trhaci prace budou pouZiviany emulzni
trhaviny. Nabijeni bude strojni s kontrolou nabijeného mnoZstvi
a nabijeci hustoty trhaviny pfi plnéni vrtll. Na roznét se pouZije
pocinova nalozka s rozbuskou, kterd bude umisténa na konec plnici
hadice a zasunuta na dno vrtu, nasledné bude zahajeno elektricky
fizené plnéni vrtu emulzi. Obrysové a podobrysové vrty musi byt
vzdy ladovany s pouzitim retrak¢ni jednotky. Vrty nabité emul-
zi nebudou té€snény. Po kazdém nabijeni bude vytisknut zaznam
o spotfebé emulznich trhavin z plnici jednotky, ktery bude ptilohou
zaznamu o odpalu.

Po vyvétrani pracovisté se provede strojni obtrhani vyrubu (tzv.
scaling). Po jeho ukonceni se pfistupuje k ru¢nimu zacisténi vy-
rubu pomoci ruéni obtrhdvaci tyce. Z vyrubu se tak odstrani kusy
horniny, které nebyly strZzeny strojné.

Nakladani rozpojené horniny bude provadéno strojné pomoci
¢elniho kolového nakladace s bo¢nim nebo ¢elnim vysypem a od-
voz zajisti nakladni vozy.

Zajisténi vyrubu se prednostné provadi kotvenim. Podle zastiZe-
né vystrojovaci tfidy se provadi bud systematické kotveni s projek-
tovanou pozici kotev, nebo kotveni nahodilé. V takovém piipadé
sménovy technik vyznaci pozice pro instalaci kotev. Na projektu
budou pouzivané nasledujici typy kotev:

* mechanicky upinané a cementovou maltou

injektované svorniky typu:

— KombiBolt, délky 3 m, 4 m, 5 m @ 20;

— KombiBolt, délky 6 m @ 25;
e hydraulicky upinané, osazené obturdtorem

pro dodatec¢né injektovdni:

— kotvy s pakrem, délky 4 m @ 20.

Dal§im zajistovacim prvkem je stiikany beton. V niZSich tii-
déach se pouZziva klasického plosného zastiiku vyrubu tl. 80 mm az
150 mm, pocinaje vystrojovaci tfidou IV se pro zajisténi vyrubu
pouziva vyztuZzenych oblouki ze stfikaného betonu. Oblouky se
mohou instalovat pii Celbé (okamZité po odpalu daného zabéru),
nebo za Celbou (s ur¢itym Casovym odstupem). Vyztuzné oblouky
se podle potfeby mohou kombinovat s jehlami. Pravé tato kombi-
nace bude hojné vyuZzita v pocatku razicich praci pro fadné zajis-
téni portalu z divodu nizkého nadlozi a nizsi kvality horninového
masivu v téchto mistech.

4. SOUCASNY STAV PRACI

Vykopové prace na portdlu, provadéné mistni stavebni firmou,
zapocaly nad vesnici @rdavik v 1ét& roku 2022. Metrostav Norge
zaCal prvni pracovniky a stroje mobilizovat za¢atkem podzimu.
Prvnim silnéj$im zaZitkem byla pro nékteré pracovniky premiérova
dvouhodinova cesta z Térshavnu na nejjiznéjsi ostrov, kdy se nej-
veétsi faersky trajekt ve vinach dost nepiijemné houpal a naklanél.
Strojni sestavu se aZ na mensi komplikace podarilo dostat na Sudu-
roy jiz pred polovinou fijna. V soucasné dobé probihaji za pochodu
jak préace na zafizeni stavenisté, tak na portale. Jako prvni vyrostla
hala 4drzby stroji, z dvodu proménlivych klimatickych podmi-
nek bylo zapotfebi vybudovat i mensi halu slouZici jako skladiSté,
tak aby material ztstal v teple a v suchu. Po vyhloubeni portalové
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excavation support classes are expected for driving the tunnel. They
were determined according to the rock mass quality classification
index Q. The rock is broken by blasting with a maximum length of
the round of 4.5-5.0m. Blastholes will be drilled using a Sandvik
DT1131i three-boom rig (Fig. 9). Emulsion explosives will be used
for blasting. Charging will be mechanical with checking the loaded
quantity and the charging density of the explosive while filling the
wells. An initiation charge with a detonator will be used for firing.
The detonator will be placed at the end of the filling hose and inserted
to the bottom of the borehole; then electrically controlled filling of
the borehole with emulsion will begin. Contour and sub-contour
blastholes must always be loaded using a retraction unit. Holes filled
with emulsion will not be tamped. After each firing, a record of the
consumption of emulsion explosives from the loading unit will be
printed and will be attached to the firing record.

After the workplace has been ventilated, mechanical scaling
is carried out. After its completion, manual scaling is carried out
using a manual scaling rod. In this way, pieces of rock that have
not been torn down mechanically are removed from the excavation.

The loading of loose rock will be carried out mechanically using
a front-end loader with side or front tipping, and the disposal will
be provided by trucks. Stabilisation of the excavation is preferably
carried out by anchoring. Depending on the excavation support
class encountered, either the anchoring system with a designed
position of the anchors is applied or random anchoring is carried
out. In this case, the shift technician will mark the positions for the
installation of the anchors. The following types of anchors will be
used on the project:

* mechanically expanded and cement mortar-grouted

rockbolt types:
— CombiBolt, 3m, 4m, 5m long @ 20;
— CombiBolt, 6m long A 25;

* hydraulically expanded, fitted with a packer

for additional grouting:
— anchors with a packer, 4m long @ 20.

Another supporting element is shotcrete. In the lower support
classes, a classical application of an 80mm to 150mm thick
layer of shotcrete on the excavated surface is used; starting with
support class IV, reinforced arches made of sprayed concrete are
used to support the excavation. The arches can be installed at the
excavation face (immediately after shot firing) or at some distance
from the face (with a certain time interval). Reinforcing arches can
be combined with spiling as needed. It is this combination that will
be widely used at the beginning of the excavation work to properly
stabilise the portal because of the low overburden and the lower
quality of the rock massif in these places.

4. CURRENT STATE OF WORK

Earthwork for the portal, carried out by a local construction
company, began above the village of @rdavik in the summer of
2022. Metrostav Norge started mobilising the first workers and
machines at the beginning of autumn. The first strong experience
for some workers was the premiere two-hour voyge from
Toérshavn to the southernmost island, when the largest Faroese
ferry rocked and tilted quite uncomfortably in the waves. Except
for minor complications, the mechanical equipment set managed
to get to Suduroy before mid-October. Currently, work on both
the construction site utility and the portal is underway. The
machine maintenance shed was built first; due to variable climatic
conditions it was also necessary to build a smaller shed serving as
a warehouse, so that the material remained in heated conditions
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Obr. 10 Pohled na budouci portdl tunelu Qroavik
Fig. 10 View of the future Qrdavik tunnel portal

jamy na poZadovanou droveni zacaly piipravné prace pro zaraZeni
tunelu. Dne 16. 11. 2022 byl proveden podle pldnu prvni odpal
na srovnani portalové sté€ny. Poté byly zahdjeny price na zajiSténi
portalu. Po diikladném zacisténi byl nanesen stiikany beton, prove-
deno jehlovani podél obrysu, zajisténi pomoci svorniki a dalsi vrs-
tva stifkaného betonu. Timto byl portal pfipraven k samotné razbé
tunelu.

5. ZAVER

V obdobi uzavérky tohoto ¢isla casopisu Tunel se postupné schy-
luje k zahdjeni razeb z portilu @rdavik (obr. 10). Podle zvyklosti
stitedoevropskych tunelafi bude razba probihat pod patronaci sos-
ky sv. Barborky — patronky vSech pracovnikl v podzemnich ¢in-
nostech, kterd bude na pracovniky dohliZet z ¢estného mista na
portalu tunelu. Slavnostni akt se uskutec¢nil 3. 12., tedy v predve-
¢er svatku sv. Barbory. Svéceni provedl mistni knéz. Pokud raz-
ba tunelu probéhne podle predpokladd, tak bude pocatkem roku
2024 mozné ¢tendiim pfipravit novy ¢lanek, ktery jiz bude razby
rekapitulovat.
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and dry. After the portal pit excavation to the required level was
finished, the preparatory work for the tunnel groundbreaking
began. On 16/11/2022, the first fire shot to flatten the portal wall
was carried out according to the plan. After that, work was started
on the stabilisation of the portal. After thorough trimming, sprayed
concrete was applied, forepoling along the contour was carried out
as well as stabilisation with rockbolts and application of another
layer of shotcrete. With this, the portal was ready for the actual
excavation of the tunnel.

5. CONCLUSION

During the deadline period for this issue of Tunel journal,
excavation from the @rdavik portal is gradually approaching (Fig.
10). According to the customs of the Central European tunnelers,
the excavation will take place under the patronage of the statuette
of Saint Barbara — the patroness of all participants in underground
activities, who will supervise the workers from a place of honour
at the tunnel portal. The ceremonial act took place on December 3,
i.e. on the eve of St. Barbara‘s feast day. The consecration was
performed by a local priest. If the excavation of the tunnel proceeds
according to the assumptions, it will be possible to prepare a new
paper for readers in early 2024, which will already recapitulate the
excavations.
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