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ZE SVETA PODZEMNICH STAVEB THE WORLD OF UNDERGROUND CONSTRUCTIONS

PRED 45 LETY BYL UVEDEN DO PROVOZU SVYCARSKY SILNICNi TUNEL GOTTHARD
FORTY-FIVE YEARS AGO, THE SWISS GOTTHARD ROAD TUNNEL WAS PUT

INTO OPERATION

In the year 2025, 45 years will have passed since the commen-
cement of operations in the first tunnel tube of the Gotthard tunnel
on the 5™ of August 1980. With a length of 16,322m, it surpassed
by 2,350m the up-to-then longest Arlberg Road tunnel (Austria),
which was opened in 1978, i.e., 2 years earlier than the Gotthard.
Due to the mighty rise of automobile transport in the post-war
decades, the connection of the northern and southern sections of
Switzerland via the famous Gotthard-Pass-Strasse through the old
Urnerloch tunnel became completely insufficient for the forth-
coming route of the European North-South Road network. A project
for a 16,322m long tunnel triumphed in the announced tender, with
portals at Goschenen (northern portal at an altitude of 1,080m asl),
and Airolo (southern portal at an altitude of 1,145m asl), and four
access/ventilation shafts. The construction was divided into two
sections — the tunnel tube itself and a safety gallery.

Unfortunately, even all the safety measures could not prevent
eleven human casualties during a fire in October of the year 2001,
which quickly burst into flames after a collision of two lorries
transporting flammable materials. The tunnel tube has a clearance
of 4.5m and a net breadth of 7.8m with two traffic lanes. On both
sides of the tunnel, a breakdown bay is situated every 750m. The
ventilation of the tunnel is forced. The tunnel is equipped with two
backup power stations. Contrary to the straight, one hundred years
older Gotthard railway tunnel, the route of the road tunnel leads
through a massive curve such that a substantial section of the ex-
cavations was moved into granite rock of the Gotthard massif. In
these rocks, the tunnel with an area of the excavation of 85m? was
excavated as a full-face profile at a length of almost 10km using
powerful four-boom rigs. The method of excavation was different
in the remaining ca. 6km of the tunnel. In the region of slates with
differing states of failure, a horizontally and vertically sequenced
excavation was utilised. The occurrence of squeezing paragneiss,
clayey slates, and gypsum necessitated the usage of modernised
core-leaving methods (steel strut system). Although the need for
the construction of the Gotthard Road tunnel on an important
European North-South route was in the 60s of the previous century

Obr. 1 Airolo - jizni portdl v kantonu Ticino
Fig. 1 Airolo — southern portal in the Ticino canton

universally accepted, from the onset of planning and fulfilment of
this intent, doubts about the sufficient operational safety of one
tunnel tube were presented, albeit with a parallel safety gallery.
Dearly paid experiences with fires in a plethora of tunnels showed
the rightfulness of a twin-tube solution. For that reason, the con-
struction of the second tube commenced almost fifty years after
the completion of the construction of the first tube of the Gotthard
tunnel. It can be reasonably assumed that the operations will be
substantially safer, and with a predominant usage of full-profile
tunnelling machines, the construction will be apparently shorter
than the previous 9 years.

V minulém c¢isle TUNELU (2/2025) byl v rubrice ,,Ze svéta
podzemnich staveb* uveden aktudlni pfispévek Ing. Filipa Jificné-
ho o zah4jeni razby druhé trouby tunelu Gotthard v tnoru 2025.
V témZe roce uplyne od zahdjeni provozu v prvni tunelové troubé
tunelu Gotthard dne 5. srpna 1980 jiz 45 let. To je nepochybné
prileZitost pfipomenout vystavbu tohoto ve své dobé nejdelsiho sil-
ni¢niho tunelu. Délkou 16 322 m piedstihnul o 2 350 m do té doby
nejdelsi silni¢ni tunel Arlberg (Rakousko), ktery byl otevien v roce
1978, tj. o dva roky dfive nez Gotthard.

Silny vzestup automobilové dopravy v povélecnych desetiletich,
souvisejici s hospodarskym rozvojem Evropy a téZ s rostoucim tu-
ristickym ruchem, vedl k tomu, Ze se propojeni severni a jizni ¢asti
Svycarska slavnou Gotthard-Pass-Strasse (z roku 1830), se starym
vrcholovym tunelem Urnerloch (z roku 1707), stalo pro pfipravovany
tah evropské silniéni sit€ sever—jih (dnesni E 35 Amsterodam—Rim)
zcela nedostateCnym. Ve vypsané soutéZi deviti ucastnika zvitézil
projekt tunelu jiz zminéné délky 16 322 m, s portaly Goschenen (se-
verni portal ve vySce 1 080 m n.m.) a Airolo (obr. 1 — jiZni portal
ve vySce 1 145 m n. m.) a tyfmi pristupovymi/vétracimi Sachtami.

Stavba byla rozdélena na dvé ¢asti — vlastni tunelovou troubu
a bezpecnostni §tolu (podklad [1], [2]). Stola probihala paralelng
s tunelem ve vzdilenosti 30 m, s propojkami situovanymi vzdy
po 250 m, a umoznovala rychly piijezd hasi¢l, zachranné sluz-
by i odtah porouchanych ¢i havarovanych vozidel. Propojky byly

zdroj [4] source [4]

Obr. 2 Obousmérnd tunelovd trouba tunelu Gotthard
Fig. 2 Bi-directional tunnel tube of the Gotthard tunnel
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uzpusobeny pro bezpecny pobyt Sedeséti osob, se v§im potiebnym
vybavenim v pfipadé poZaru v tunelové troubé. BohuZel ani tato
opatfeni nezabranila jedenacti lidskym obétem pfi poZaru v fijnu
roku 2001, ktery velmi rychle vzplanul po srdzce dvou kamiont
prevazejicich hoflavy materidl.

Tunelova trouba ma sv. vysku 4,5 m a sv. §itku 7,8 m se dvéma
jizdnimi pruhy (obr. 2). Kazdych 750 m je po obou strandch tunelu
situovan nouzovy zéliv, kde jsou, a také na kazdych 125 m, instalo-
vany SOS skfiné. VEtrani tunelu je nucené, velkokapacitni ventila-
tory zajistuji odvod znecisténého a privod Cistého vzduchu Ctyrmi
jiZ zminénymi Sachtami, dalsi ventilatory jsou umistény u obou
portala. Tunel je vybaven dvéma zdloznimi elektrocentrdlami pro
pripad vypadku elektrického proudu.

Trasa silni¢niho tunelu je oproti pfimému a o sto let starSimu
Zelezni¢nimu Gotthardskému tunelu vedena mohutnym (lomenym)
obloukem tak, aby se podstatné ¢ast razby dostala do granitovych
hornin Gotthardského masivu. V téchto horninach byl tunel s plo-
chou vyrubu cca 85 m? raZen plnym profilem v délce témé&F 10 km
pomoci vykonnych ctyflafetovych vozd Atlas Copco (na Celbé
110 vrtd @ 48 mm, postup 3,5 m za sménu). Ve zbyvajicich cca
6 km tunelu byl zptisob razby odliSny. V oblastech bfidlic, s ruz-
nym stupném poruseni, byl pri razbé pouzivan horizontalné i svisle
Clenény vyrub. Vyskyt tlacivych pararul, jilovitych bfidlic a sad-
rovcu si vyzadal pouziti modernizované jadrové metody (ocelova
rozpérna soustava).
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Tak jako na starém Zelezni¢nim tunelu (1871-1880, pri vystav-
beé prislo o zivot 177 pracovnikl) se i pfi razbé silni¢niho tunelu
projevily obtiZe s nacepovanim podzemnich zvodni, i kdyZ v méné
dramatické formé a bez ztrat na lidskych Zivotech. JiZ po vyrazeni
prvnich 500 m od jizniho portalu vytékalo z ¢elby odvodnovacimi
vrty 200 1/s 35 °C teplé vody. Tyto obtize, vCetné geologickych, se
Cas od Casu opakovaly, coZ zna¢né€ narusovalo pracovni rytmus.
Razby a definitivni vyztuZovani se protahly od roku 1969 az do
roku 1978, takze vystavba jedné tunelové trouby a bezpecnostni
Stoly trvala devét let, podobné jako vystavba Zelezni¢niho tunelu na
slavné Svatogotthardské draze, ktery byl dokoncen v roce 1880 [3].

Ackoliv nutnost vystavby silni¢niho tunelu Gotthard na dileZi-
tém evropském tahu sever—jih byla v 60. letech minulého stoleti
vSeobecné pfijimana, od samého pocatku planovani a plnéni tohoto
zaméru byly prezentovany pochybnosti o dostate¢né provozni bez-
pecnosti jedné tunelové trouby, byt s paralelni bezpec¢nostni Stolou.
Draze zaplacené zkusenosti s pozary v fad€ tuneld ukazaly oprav-
nénost dvoutroubového feseni. Po témér padesati letech od dokon-
Ceni vystavby prvni trouby tunelu Gotthard byla zahdjena vystav-
ba trouby druhé. Nechd se diivodné predpokladat, Ze provoz bude
podstatné bezpecnéjsi a pti prevazujicim pouziti plnoprofilovych
tunelovacich stroji zfejmé kratsi neZ predchozich (a opakovanych)
devét let.

prof. Ing. JIRI BARTAK, DrSc.
bartakj@fsv.cvut.cz.
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ZPRAVY 2 TUNELARSKYCH KONFERENCI

WTC 2025 VE STOCKHOLU
WTC 2025 IN STOCKHOLM

The World Tunnel Congress 2025 (WTC 2025) was held in Stock-
holm, Sweden, highlighting the latest technological innovations
in underground and tunnelling construction. The event focused
on sustainability and technical excellence, while strengthening
international collaboration within the industry. Organized under the
theme ,, Tunnelling into a Sustainable Future®, the congress brought
together around 3,000 participants. A key emphasis was placed
on integrating the United Nations Sustainable Development Goals
(UN SDGs) into tunnelling and infrastructure development. Among
the highlights was the election of Andrea Pigorini of Italy as ITA
President for 2025-2028, Papua New Guinea was agreed and
welcomed as the 81 Member Nation of ITA, and Singapore was
selected to host WTC 2028. WTC 2026 will be hosted in Montréal,
Canada, and WTC 2027 will be hosted in Antwerp, Belgium.

Svétovy tunelarsky kongres 2025 (WTC 2025) se konal ve
Stockholmu ve Svédsku a zaméfil se na nejnovéjsi technologické
inovace v oblasti podzemniho a tunelaiského stavitelstvi. Akce se
zaméfila na udrZitelnost a technickou excelenci a zdrovei posilila
mezindrodni spolupréci v rdmci odvétvi.
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NEWS FROM TUNNELLING CONFERENCES

Kongresu, organizovaného na téma ,,Tunelovani pro udrZitelnou
budoucnost®, se zticastnilo pfiblizné 3 000 ucastnikd, 160 vystavo-
vatelll a bylo predneseno 500 technickych prispévki z celého svéta.
Program zahrnoval prezentace, posterové sekce, navstévy technic-
kych pracovist a spoleenské akce — a nabizel tak fadu piileZitosti
ke sdileni znalosti a navazovani kontaktt. Klicovy diraz byl kladen
na integraci cili udrzitelného rozvoje OSN (OSN SDGs) do tune-
lovani a rozvoje infrastruktury.

Mezi hlavni udélosti patfilo zvoleni Andrey Pigoriniho z Italie
prezidentem ITA na obdobi 2025-2028. Arnold Dix ziistiavd ve Vy-
konné radé jako bezprostfedni byvaly prezident na nadchézejici tfi
roky. Nové byla prijata Papua Novd Guineje jako 81. ¢lenska zemé
ITA.

Jako kazdoroc¢né se volila poradatelska zemé pro WTC, v t€sném
souboji, ktery byl oddélen pouhymi dvéma hlasy, zvitézil Singapur
jako poradatel WTC 2028. Pro pripomenuti — WTC 2026 se bude
konat v Montrealu v Kanadé a WTC 2027 v Antverpédch v Belgii.
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