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VAZENI KOLEGOVE, CTENARI NASEHO CASOPISU,

Cesky tunelaisky komitét (CTuK) pokragoval ve své (spésné
¢innosti i po dobu poslednich t¥i let, a tak mohi opét pozvat
fadu odbornik(i z CR i ze zahrani¢i do Prahy na konferenci
Podzemni stavby 2003. Tato pravidelna setkani jsou dobrou
platformou pro v8echny, ktefi vénuji svij profesionélni zivot
problematice podzemnich staveb, jejichz realizace pfinasi
na jedné strané nové a asto i jediné moznosti, jak Fesit pro-
blematiku udrzitelného rozvoje spole¢nosti na nasi planeté,
a na druhé strané pak stavi nelehké dkoly pfed nés, realiza-
tory téchto vyznamnych dél. Musime stale dokazovat, Ze
jsme schopni efektivné vybudovat i rozsahlé podzemni stav-
by ve sloZitych a nékdy i neo¢ekavanych geologickych pod-
minkéch.

Clenové CTuK i v poslednich letech dokazali, Ze patfi k pfednim odbornikiim
své profese ve svété. Investofi, projektanti, dodavatelské firmy, védecky
potencial vysokych §kol, vyzkumnych pracovist a dalich odbornych instituci,
ktefi vSichni predstavuji soucasnych 41 organizaci a 33 individualnich ¢len(
Komitétu, se zaslouzili o to, e jsme v CR realizovali a realizujeme fadu zaji-
mavych a narocnych dél v podzemi.

K'tém v posledni dobé dokongenym nebo dnes jesté rozestavénym dilim patfi

napf.:

- automobilovy tunel Mrazovka;

- trasa IVC1 metra podchézejici Vitavu originalni technologii vysouvanych
tuneld, ocenénd i na svétové Urovni, s prvni jednolodni stanici postavenou
v CR;

- priichod valem Pragného mostu na Prazském hradsg;

- razené kolektory v Praze, Brné a Ostravé;

- tunel Dobrovského na méstském okruhu v Brné;

- tunel Panenska na dalnici D8;

- Krasikovské tunely a tunel Vepfek na Zeleznicnich koridorech;

- zeleznitni tunel Chomutov - Bfezno.

Tunely pfipravované nebo dnes tésné pied zahajenim:

- lahovické a komoranské tunely na prazském dalni¢nim okruhu;

- tunel Blanka pod Stromovkou - méstsky dopravni okruh v Praze;
- tunel Valik na dalnici D5;

- Zeleznicni tunely stavby Nové spojeni v Praze;

- zelezni€ni tunely v Useku trati Zabfeh - Krasikov.

K uspééné éinnosti naseho komitétu bezesporu patti vydavani dvojjazyéného
¢asopisu TUNEL, jehoz kvalita je cenéna u odborné verejnosti v Evropé i ve svété.

Cesky tunelaisky komitét je ¢lenem svétové tunelaiské asociace ITA/AITES,
ktera dnes sdruzuje 52 zemi. Tato vyznamna organizace vidi své poslani zejmé-
na v podpore v8ech ¢innosti a akci, které vedou k rozvoji vyuzivani podzem-
nich prostor. CTuK podporuje &innost této organizace tim, Ze se aktivng podili
na pInéni jeji strategie a zdmeérh. Chtél bych zejména zdUraznit dobrou &innost
nasich dvou narodnich pracovnich skupin, a to skupiny Stiikany beton, ktera
vydala Zasady pro vyuZivani stfikaného betonu, a skupiny Vybor pro bezpeé-
nost podzemnich staveb, jeZ se napfiklad aktivné zapojuje do projednavani
navrhu smérnice Evropského parlamentu o minimalnim vybaveni tunell
v transevropské siti a sleduje i jeho dopad na nase predpisy a standardy.

Realizace podzemnich dél neni lacina zaleZitost. Tim vice je tfeba ocenit
vSechny investory, ktefi se rozhodli pro uplatnénf téchto staveb ve svych pro-
jektech. U nas to jsou stavby financované ze stétniho rozpottu, a to i v dobg,
kdy je aktudlni otazkou reforma vefejnych financi. Na%e ocen&ni tohoto pfi-
stupu proto nemUGze byt jen proklamativni, ale musi byt podepfeno snahou
najit feSeni pfinaSejici co nejmensi naklady pfi vystavbé. Dale je duleiité
aktivné se zapojovat do procesu uplatnéni soukromych zdroji pfi budovani
dopravni infrastruktury PPP (Public Private Partnership).

Zavérem bych rad vyjadfil pfesvédéeni, Zze podzemi se v budoucnu stane

v jeSté vétsl mife cilem stavebnich aktivit, které pfinesou moznost uplatnit
profesionalni znalosti a zkugenosti nasich odborniki. Casopis TUNEL bude
pohotové reagovat na déni v podzemnim stavitelstvi doma i ve svété, aby pro
Vas zlstal i nadale zdrojem aktualnich informaci z nageho oboru.

Mnozi z Vas se chystate k ucasti na konferenci Podzemni stavby 2003. Dovol-
te mi popfat Vam, abyste také zde ziskali mnoho novych zajimavych poznat-
kG z oboru nasi profese a abyste rovnéz piijemn& prozili dny stravené pfi
navétévé Prahy a dalsich mist CR.

DEAR COLLEAGUES, READERS OF OUR MAGAZINE,

The activities of the Czech Tunnelling Committee (CTuC) have
continued successfully for recent past years. Therefore the
CTuC is again able to invite many professionals from the CR
and from abroad to Prague to the Underground Construction
2003 Conference. These regular meetings have established
a good platform for all people who have devoted their pro-
fessional lives to the issue of underground construction. This
area of civil engineering brings new and often the only possi-
bilities how to solve the issues of sustainable development of
the society on our planet on the one hand, and presents not
easy tasks to us implementers of those important projects on
the other. We must keep proving that we are able to build effi-
ciently even large underground structures, under difficult and
sometimes unexpected geological conditions.

The CTuC members have proved also in the previous years that they belong
among foremost experts of the profession in the world. Investors, designers,
contractors, the scientific potential of universities, research workplaces and
other expert institutions, in total 41 organisations and 31 individual mem-
bers, have contributed to the fact that we have completed and are working
on many interesting and complex works in the CR.

Among recently completed or today still continuing works belong for instance:

- Mrézovka vehicular tunnel

- passage of the line IVC1 of the underground railway under the Vitava River
using an original tunnel launching technique, appreciated at a worldwide
level, and the first one-vault station built in the CR

- passage through an embankment of the Prasny Most at the Prague Castle

- mined utility tunnels in Prague, Brno and Ostrava

- Dobrovského tunnel on the Brno City Ring Road

- Panenska tunnel on the D8 motorway

- Krasikov tunnels and Veprek tunnel on railway corridor routes

- railway tunnel Chomutov - Bfezno

Planned tunnels or just before commencement tunnels:

- Lahovice and Komorany tunnels on the Prague motorway ring

- Blanka tunnel under Stromovka park - the City Ring Road in Prague
- Valik tunnel on the highway D5

- railway tunnels for the Nové Spojeni (New Connection) in Prague

- railway tunnels for the Zébreh - Krasikov line section

Issuing the bilingual magazine TUNEL, whose quality is appreciated by the
professional public in Europe and in the world, is undisputedly one of suc-
cessful activities of our committee.

The Czech Tunnelling Committee is a member of the worldwide tunnelling
assaciation ITA/AITES, joining currently 52 countries. This important organi-
sation sees its mission in promoting all activities and actions resulting in
development in utilisation of underground spaces. The CtuC provides sup-
port to the activity of this organisation by active contributing te the fulfil-
ment of the ITA/AITES strategy and objectives. | would like above all to
accentuate the good work of our two national working groups, namely the
workgroup “Shoterete”, who issued "Specifications for shotcrete applica-
tion", and the Committee on safety in underground structures, who for
instance is co-operating actively in negotiations over the "Draft Directive of
the European Parliament and of the Council on minimum safety require-
ments for tunnels in the Trans - European road network”, and is monitoring
the implications for our regulations and standards.

Underground construction is not cheap. So much the more, all investors
who have decided on implementation of underground structures in their
projects deserve our appreciation. We have a system of financing projects
from the state budget in our country, even in the time when the issue of pub-
lic financing reform has become urgent. Therefore our appreciation of this
attitude cannot be a mere proclamation only. It must be connected with our
effort to find a solution producing the lowest construction costs, and to
actively participate in the Public Private Partnership system in the traffic
infrastructure development.

To conclude, | would like to express my persuasion that in the future the
underground space will become at an even larger extent an objective of civil
engineering activities, which will enable us to apply our professional knowl-
edge and experience.

Let me wish all of you who are preparing for the attendance at the confer-
ence "Underground Construction 2003" to gather a lot of new interesting
information from the field of our profession, and to spend the days of your
visit to Prague and other places in the CR in a similarly interesting and pleas-
ant manner.

Ing. Jindfich Hess
pfedseda Ceského tunelaiského komitétu ITA/AITES
Chairman of the Czech Tunnelling Committee ITA/AITES
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MEZINARODNI KONFERENCE PODZEMNI STAVBY
INTERNATIONAL CONFERENCE UNDERGROUND CONSTRUCTION

PRAHA 2003

STRUCNA CHARAKTERISTIKA PRISPEVKU
BRIEF CHARACTERISTICS OF THE PAPERS

TEMATICKY OKRUH A / KEY TOPIC A )
PODZEMNI URBANIZMUS A EKOLOGICKE ASPEKTY PODZEMNICH STAVEB

URBAN UNDERGROUND PLANNING AND ENVIRONMENTAL ASPECTS
OF UNDERGROUND CONSTRUCTION
ZPRACOVAL / COMPILED BY ING. GEORGIJ ROMANCOV, CSc.

Prvni tematicky okruh kenferenci ,Podzemnl stavby Praha XXXX", ktery md otevirat co
nejsirai pole k diskusi o podzemnim urbanizmu a ekologickém, a tedy velmi progresiv-
nim vyznamu podzemnich staveb, zating stradat nedostatkem vhodnych pfispévk. Pri-
li§ nepomaha ani jeho rozdifovani o pfibuzna témata - tu o prizkum, W o vyuiitl podze-
mi véeobecné. Zatimco v roce 1994 se jich seSlo 14 a v roce 1997 dokonce 17, minuld
konference v roce 2000 jiz zaznamenala sestup na 12. Leto$nich 9, z nichz jen dva nebo
tfi se timto zakladnim tématem opravdu zabyvaji plng, signalizuje stav, kterym je tfeba
se zabyvat. Pfinejmendim je to téma na zobeciiujici tvahu.

\ cem tedy lze spatiovat sice pozvolny, ale systematicky odlklon 2ajmu nasich odbornikd
od problematiky, kterd se pred deseti a vice lety do jisté miry uvolnila od tabuizovanych
oblasti, a tudiZ byla velmi popularni a Siroce diskutovana? Vysvétleni se nabizi hned
v nékolika rovindch a z nékolika divodil. Pokusim se uvést ty, o nichZ se domnivam, Ze
by mohly byt podstatné a v piipadé nesouhlasu vazenych kolegl by to mohlo vyvolat
dalsi diskusi a tfeba i oZiveni zdjmu o téma...

Nejprve k ekologii. TBZko bychom hiedali oblast, kterou se podafilo tak rychle, dikladné
a disledn& zprofanovat. Snad jen ,tunelovéni” s tim rozdilem, Ze mezi raZenim tunell
a tunelovanim bank je hranice zcela zfejma a ostfe vymezend (a plati to i 0 osobach, které
se jednou & druhou alternativou tunelovani zabyvaji). V ekologii v nejSirsim slova smys-
lu to viak jiz zdaleka tak ziejmé neni. Kvili ochrané Zivotniho prostredi v jedné Iokal‘{té
dochazi velmi ¢asto k jeho zhordovani v lokalitdch jinych, nezildka v mnohem vétsim roz-
sahu. Vyhrady ekologll jsou uplatiovany zpisobem, ktery mnohdy pouze zneuZiva
nedokonalosti pravniho systému a vede pouze k oddalovéni a prodraiovani casto Zivot-
né dilezitych a zpravidia 1 ekologicky prospésnych investic, Nabizi se pak otazka, 2da si
viihec ekologické aktivity kladou za cil komplexni ochranu Zivotnihe prostiedi, coi by
mélo byt jejich dkolem prvofadym, nebo zda jen vyhledavaji ,slabd mista®, z nichz se da
vytézit prospéch al uZ finanéni, nebo jiny. Témér se nesetkavame s odborné zdvodné-
nymi namitkami, padloZenymi vypofty nebo ovéfenymi statistickymi ddaji. VEtSinou se
jedna o prostou negaci, za niZ stoji jednotlivec nebo malé skupina. Po zdlouhavém Set-
feni se zpravidla zjisti, & ndmitka z ekologického hlediska nema opodstatnéni, pokud se
nejedné piimo o zajem ziskat ekonomicky prospéch z oddaleni nebo pfemisténi opono-
vané investice. Nejkriklav&jsi pripady - dainiéni obchvat Plzng, délniéni propojeni Lovosi-
ce - statni hranice na D8, pokracovani délnice D11 z Podébrad do Hradce Krélove jsou
obecné zndmy a vysledky dlouholetych sporli jednoznatné ukazuji na zneuiivani zékonl
na ochranu #ivotniho prostiedi. Nelze se tedy divit, Ze odbornici v nasi profesi jsou zne-
chuceni timto nekoneénym oddalovanim a nutnosti zpracovavat stale nova a nova zdi-
vodnéni, af je ndmitka protistrany jakkoli nesmysina a demagogicka.

Podzemni urbanizmus je rovnéz disciplina, kterd se po roce 1989 jevila jako velmi per-
spektivni. Panovala predstava, Ze chaos, ktery vladl v koordinaci podzemnich staveb
vieho druhu ve velkych méstskych aglomeracich, bude tfeba nejprve zdokumentovat
a nasledné 1 zvladnout. Celd fada uznavanych odhomiki se zatala k této problematice
vyjadiovat a podavat velmi konkrétni navrhy, jak by se situace méla fesit. Tyto ndvrhy
viak vétsinou navrhovaly Fedeni technickych problémi, avsak, jak se ukézalo, podstata
lei spi$e v oblasti spoleGenské a ekonomicke. Projekty na zdokumentovani skuteéného
stavu podzem| - a to nejen velkych objekt, ale i inzenyrskych siti - jak novych, tak histo-
rickyeh a dosud nikde nezdokumentovanych - velmi brzy uvizly na nedostatku finangnich
prostiedkd nutnych jak na prvotni 2jistén, tak na jeho udrzovani v aktuélnim stavu. Aby
cela tato aktivita méla smysl, bylo by nutno zfidit organ disponujici nejen finanénimi, ale
i mocenskymi prostiedky k zajisténi a hlavng udrzovani ,pofadku” v podzemi. A to je
nepochybné mimo realné moznosti | kompetence nasich kaleg - odbornikil v geotech-
nice, inzenyrské geologii, projektovani a realizaci podzemnich staveb, ktefi se pfevaing
nadich konferencl G&astni a pfispivaji do jejich odbarného programu. Své nazary, stano-
viska a navrhy k této problematice i vétsinou napsali nebo prednesli v pribéhu konfe-
renci piedchozich, Okruh komplexnich nowvych problem v této oblasti zfejmé jiz neni tak
rozsahly, aby si vyZadoval dall a daldi rozbory. Tudiz - podobné jak zni zavér v oblasti
tykajicl se ekologie - nelze se divit radikalnimu sniZeni zajmu o tute problematiku z jejich
strany, i kdy? divod je pongkud jiny. V nejlepSim pfipadé asi lze otekavat pfispévky tyka-
jici se konkrétniho fedenl néjakého diléiho problému, 2 to piedevaim v oblasti technické
a technologické.

Na diikaz toho, jak upad| zajem o tyto dvé discipliny mezi nasi tunelafskou vefejnosti,
struény prehled doslych plispévki.

Ing. FrantiSek DvoFak z firmy INGUTIS jako obvykle nezklamal a pfispél hned dvéma
tlanky, které se oba bezprostedn tykaji tématu sekee. V prvnim se dotyké Ekologicke-
ho feseni regenerace technické infrastruktury pii vystavhé kolektoru Vaclavské namésti,
ve druhém aplikuje Principy podzemniho urbanizmu na podzemni stavby v centru Prahy
(nézvy uvedené ve Sborniku nejsou zcela identické). Druhy pfispévek, vzhledem k jeho
vazbé na zakladni téma sekee, byl vybrén i pro Zivou prezentaci,

The first key topic of the "Underground Construction XXXX, Prague" conferences,
which is supposed to open a wide discussion on underground planning and an envi-
ronmentally friendly (and consequently very progressive) importance of underground
constructions seems to suffer from a lack of competent papers. Adding related topics
{surveys, utilization of the underground) is not effective. While in 1994 there were 14
papers and in 1997 even 17, the last conference in 2000 had only 12 of them. This
year's number-9 papers at all with two or three really dealing with the main topic-is
alarming enough to take care of. It inspires at least a generalized reflection.

What is then the reason of a gradual but systematic avoidance by our experts of the
issues that were considerably freed from taboos ten years ago to become very popu-
far and widely discussed? There are several ways how to explain this on different lev-
els and by different reasons. | am going to touch certain aspects of the problem that
{ consider crucial and in case any of you, my dear colleagues, are of different opinions
lill be happy to have provoked a lively discussion of the issue.

First, the ecology. It is a field which was quickly compromised, with due diligence and
consistency. Maybe "tunneling" happens to be compromised a little bit more but there
is at least a distinct border-line between tunneling underground and tunneling banks
(the same applies to persons involved in either kind of tunneling). In the field of envi-
ronment protection in a broader sense of the word the distinction is not as much obvi-
ous. For the purpose of environment protection in one single place, conditions in
another get worse, not seldom to a greater extent. Ecologistsi objections are usually
raised in a way that takes advantage of the holes in legislation resulting in critical pro-
jects, beneficial to the environment, being delayed and becoming more expensive.
One can ask whether the goal of the environmentalists really is a complex protection
of the environment (which should be their primary task) or whether they seek "weak
points” to make profit, be it financial or other. We rarely get well-founded arguments
from them which are based on calculations and verified statistical data. In most cases
it is sheer negation backed by a small group or a few individuals. After prolonged
research it comes out that the objection in question is environmentally irrelevant and
it is often clear there is some economic profit in the delay or the transposition of the
objected project. The most claimant examples of this are the by-pass highway of
Pilsen, highway connection Lovosice - national border on D8, D11 highway continua-
tion from Podébrady to Hradec Krélové, results of several year suits simply reveal that
environmental protection laws are violated. It is no surprise that experts in our pro-
fession are disgusted by the never-ending postponing and re-writing of arguments
despite the objections of other parties being nonsense and demagogy.

Underground planning is also a specialty that seemed very promising after 1989. It
was generally acknowledged that the chaos in the coordination of underground con-
structions of all kind in big, densely populated areas would have to be first document-
ed and subsequently managed. A number of respected professionals started com-
menting the problems and making specific suggestions to solve the situation. Never-
theless, the suggestions were mainly solutions to technical problems while the
essence of the problems is of social and economic character. The projects document-
ing the real state of the underground-not only big projects but also buried services,
new as well as historic, never documented before-were soon stopped for the lack of
funding necessary for an initial survey and later for the maintenance. For this activity
to be meaningful it was necessary to establish an authority, endowed with money and
power to ensure and maintain order underground. This is undoubtedly exceeding the
possibilities and the authority of our colleagues-experts in geotechnics, engineering
geology, design and implementation of underground constructions who participate in
our conferences and contribute to their agenda. Their opinions, positions and sugges-
tions concerning these issues have already been written or reported in previous
rounds. The range of new complex problems in this field is obviously not as wide as
to require more and more analysis. That is why-similar to the conclusion concerning
environmental protection-one is not to be surprised at a radical decline of interest in
these issues on their part although the reason is somewhat different. At the best, one
can expect papers dealing with a particular solution of a partial problem, especially
with technical and technological orientation.

As a proof of the decline of interest among our experts on tunneling in the two
domains | am going to give a brief account of the submitted papers.

As usual, Ing. Frantidek Dvofak of INGUTIS company has not fallen short of his repu-
tation and contributed two papers directly concerning the section topic. The first oné
deals with Wenceslas Square underground service duct - environmental solution of

e
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Nekteré spolecenské aspekty podzemnich staveb (Some social aspetcs of underground
construction) je nazev prispévku, ktery pfednese Ing. Miloslav Novotny z Metrostavu,
a kterym oZivi chudé zakladni menu tohoto tematického okruhu.

Norsko je zemi, ve které v poslednich letech tunely rostou jak houby po desti. | kdyZ pod-
minky, ve kterych Norové svd podzemni dila stavéji, se od nasich zasadné i, a to jak
geologicky, tak - coz je daleko nejpodstatnéjsi - ekonomicky, kazdému tunelafi, ktery se
zabyva jejich vystavbou (i kdyZ vzhledem k panujici tam pro nés drahot8, by to bylo pro
tunelafe druhé skupiny nepochybné snazsi!) stoji za to tuto zemi navstivit. Aby se o tom
néco dozveédaliiti, ktefi se tam zatim nemohli vypravit, byl k pfedneseni pfispévku o tom,
jak se v Norsku pfihliZi k Estetickym hlediskim pii navrhovani a stavbé tunell (Aesthe-
tic aspects by planning and construction of tunnels}), vyzvan pan Thore S. Ljunggren.

K élankim tykajicim se ochrany Zivotniho prostiedi lze jesté pfifadit prispévek pand
Ing. Ludka Bartose a Ing. Ludka BartoSe juniora nazvany Zhodnoceni vlivu technickych
otfes a hluku od raZeni tunelti Mrazovka na zastavbu v nadlozi {Evaluation of the influ-
ence of vibration and noise on the surroundning development during excavation of the
Mréazovka tunnels). Z ¢lanku, kromé konkrétnich vysledkd, vyplyva i nutnost provadéni
takovychto méfeni a objektivniho vyhodnocovani jejich vysledki jak z diivodu ochrany
Zivotniho prostredi, tak i z divodu nezpochybnitelného vyvraceni demagogickych pro-
testll jeho ,ochrancd”. Sougasné tim i nazna€uje smér, kterym by se ryze technickd dis-
kuse na tomto poli méla v budoucnu ubirat.

Dalsi ¢tyfi pifspévky jiz patfi do oblasti provadéni a vyhodnocovéni vysledkd inZenyr-
skogeologického prlizkumu pro vyznamné podzemni stavby v Ceské republice. Dva
z nich se vztahuiji k vyznamné stavbé na méstském okruhu v Brng, tuneliim Dobrovského.
RNDr. Lubomir Klimek, Ing. Ji¥i Pavlik, CSc. a Ing. David Rupp nés seznamuji s Vysledky
geotechnického prazkumu v souvislosti s razbou prizkumnych $tol tunelll Dobrovské-
ho v Brné (Results of the geotechnical investigation in connection with the excavation
of the investigation galleries of VMO — pravdépodobné Vnéjsi Méstsky Okruh — Dobrov-
ského tunnels in Brno City). .

Ing. Jifi Pechman a Ing. Jan Krupicka pak hovoii o ReSeni problémi z hlediska projek-
tanta na téZe stavbé (Exploration galleries for Dobrovského tunnels in Brno - a designer's
view).

Clanek Inzenyrskogeologicky priizkum a geotechnicky monitoring pro tunel Valik auto-
rdl Ing. Milana Kosslera a RNDr. Pavla Cerného (Engineering - geotechnical survey and
geotechnical monitoring for the Valik tunnel) je kromé svého odborného obsahu zajima-
vy i tim, Ze se dotykd jedné z nejkonfliktn&jsich tunelovych staveb posledniho desetileti
u nas. Jak zndmo, tunel Valik je sougasti dalni¢niho obchvatu Plzné, a mimo jiné i kvali
nému ekologické aktivity jeho vystavbu jiz témér deset let blokuji. Nevim, zda nékdo spo-
cital, kolik tisic (moZna miliond} tun exhalatG vypustily za tu dobu auta a kamiony do
plzefiskych ulic, a zda je moZné prokazat, kolik lidi bylo diky tomu postizeno. Kone¢ny
vysledek desitek odvolani a nekonegnych sporti bylo mozno ofekavat - obchvat se posta-
vit musi a je to z mozZnych fedeni to nejoptimalngjsi. | kdyZz nepochybné v pribéhu jeho
vystavby a nésledné i provozu bude Zivotni prostredi v jeho bezprostfednim okoli ovliv-
néno, napéacha nesrovnatelné méné skod na lidském zdravi i na pfirodnim prostiedi,
nezli plsobi sougasny stav. Doufam, Ze i tato ,ekologicka aktivita“ bude jednou objek-
tivné vyhodnocena a bude za ni predlozen Uget. Skoda jen, Ze je tim pogkozeno dobré
jméno skuteénych ochranct pfirody na mnoho let.

Prazsky déIniéni okruh se potykd s obdobnymi problémy jako obchvat Plzné. | na ném je
navrzena cela fada tuneld, aby oblasti, z hlediska ochrany Zivotniho prostiedi nejchou-
lostivéjsi, byly usetfeny jak stavebnich zasah(, tak zatizeni provozem. Pfes to - Casto
z obdobnych, tedy Uzce lokélnich, nebo dokonce zidtnych dvodu - se jeho pfiprava vlede
neuvéfitelnd pomalu a Uplnd realizace je vzdalena snad vice neZ jedno desetileti. Jedna
z prvnich tunelovych staveb, kterou se podafilo prosadit, jsou tunely na trase Slivenec -
Lahovice. Pfispévek RNDr. Josefa Vorla, Mgr. Radovana Chmelafe a Ing. Boleslava Bie-
ziny se vztahuje k Podrobnému geotechnickému prizkumu pro tyto tunely (Detailed
geotechnical survey for the Slivenec - Lahovice tunnels). V&fme, Ze brzy budou nésledo-
vat dal8i. Kolik jich je3t8 &ekd, je vidét na mapce a tabulce v ¢lanku ,Dopravni tunely
v Praze” uvefejnéném na jiném misté tohoto Cisla éasopisu.

Na zavér bych chtél podotknout, Ze pesimisticky Uvod neznamend, Ze bychom méli tato
témata opoustét. Naopak, jsem presvédien, 7e do budoucna bude jejich dloha rist. Je
v8ak tfeba k nim pfistupovat méné idealisticky, vychazet ze soucasné reality a aktivné
pUsobit na zmény, které povazujeme za nezbytné. Toto plsobeni viak musi byt podloZe-
no vysokou technickou erudovanosti a hlubokou znalosti problému. Soucasné je tieba
vyZadovat, aby oponenti museli své namitky opirat o neméné fundované zdGvodnéné
argumenty, a pokud tomu tak nebude, aby to vedlo k jejich rychlému zamitnuti. Znamené
to ovdem i zmény v legislativé. Prvni naznaky, Ze se tomu tak déje, uz nastésti Ize zazna-
menat.

Obr. 1 MéfFeni v tunelu Mrazovka
Fig. 1 Measurement in the Mrézovka tunnel

the technical infrastructure regeneration while the other is concerned with the Under-
ground construction in the City of Prague and underground urbanism principles
{papers are called a bit differently here and in the collection of papers). The other paper
was selected for live presentation thanks to its link to the main topic of the section.
Some social aspects of underground construction is the name of the paper by Ing.
Miloslav Novotny from Metrostav to let some fresh air through the scarce menu of this
topic.

In the last several years tunnels have been spreading like wildfire in Norway. Although
the conditions for the Norwegians to build their tunnels are fundamentally different
from ours geologically as well as economically (which is much more fundamental}
every tunneler is recommended to visit this country {with regard to the consumer
goods prices compared to the Czech ones the excursion would be undoubtedly easier
for the second group of tunnelers!) As few have had the opportunity to travel to Nor-
way we decided to invite Mr. Thore S. Ljunggren to tell us about how Norway respects
Aesthetic aspects by planning and construction of tunnels.

The paper by Ing. Lud&k Barto$ and Ing. Ludék Barto$ junior called Evaluation of the
influence of vibration and noise on the surrounding development during excavation of
the Mrdzovka tunnels belongs to those environmentally oriented. Besides factual
results the paper calls for the necessity of such measurement and matter-of-fact eval-
uation of the output for the purpose of environment protection as well as for the pur-
pose of unquestionable refuting of the demagogy of its "protectors”. At the same time
it shows the direction for the technical discussion in this field to be followed in future.
The next four papers belong to the field of the implementation and evaluation of the
results of engineering and geological surveys for major underground constructions
in the Czech republic. Two of them deal with Dobrovsky Tunnels-an important con-
struction on the city circle road in Brno. RNDr. Lubomir Klimek, Ing. Jifi Pavlik, CSc.
and Ing. David Rupp give an account of the Results of the geotechnical investigation
in connection with the excavation of the investigation galleries of VMO (City Circle
Road) Dobrovského tunnels in Brno city. Ing. Jifi Pechman and Ing. Jan Krupicka
explain the designeris view of the same construction (Exploration galleries for
Dobrovského tunnels in Brno - a designeris view).

The article Engineering - geotechnical survey and geotechnical monitoring for the Valik
tunnel by Ing. Milan Késsler and RNDr. Pavel Cerny is interesting for its expertise as
well as for discussing one of the most controversial tunnel constructions of the last
decade in our country. The Valik tunnel is known to be a part of the highway by-pass
of Pilsen and it is one of the reasons of a ten-year blockade of the construction works
by the environmentalists. The result of tens of court appeals and endless disputes was
to be expected-the by-pass highway construction is indispensable and it is one of the
best solutions. Despite the fact that the surrounding area will be environmentally
affected by the construction and consequently by the traffic, the damage to the health
of the population and to the environment will be incomparable to what we have today.
I hope the "environmental activities" will be fairly evaluated and the bill will be made
out. Unfortunately the reputation of the real conservationists is discredited for many
years to come.

The Prague belt highway faces similar difficulties as the Pilsens by-pass. There is
a number of tunnels designed to protect the environment in the most delicate places
from the impact of the construction and the traffic. Nevertheless, the same, local rea-
sons or even profit motives inhibit the construction incredibly and the completion is
currently expected in ten years or more. One of the first tunnel constructions to be get
through is the tunnels on the line Slivenec-Lahovice. The paper by RNDr. Josef Vorel,
Mgr. Radovan Chmelaf and Ing. Boleslav Bfezina deal with the Detailed geotechnical
survey for the Slivenec - Lahovice tunnels. Hopefully more will follow shortly. A num-
ber of the remaining are illustrated on the map and in the table in the article "Trans-
portation Tunnels in Prague" on another page of this edition.

To conclude, | would like to point out that the pessimistic introduction does not mean
we should drop the topics. On the contrary, | am convinced their importance will grow
with time. They need less idealistic, more practical approach, active enforcement of
necessary changes. Such activity must be backed by high technical erudition and
a deep knowledge of the problem. At the same time it is essential that the opponents
supply well-grounded arguments with their objections and if not these should be
rejected. That means we need new legislation. Fortunately, first symptoms of this hap-
pening have already been noticed.

Obr. 2 Tento pohled na soutasnou dopravu v Plzni se nezméni, dokud
nebude obchvat mésta zprovoznén

Fig. 2 This view of the contemporary traffic in Plzeii City, western Bohemia
metropolis, will not be changed until the city by-pass will have been

set in operation
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TEMATICKY OKRUH B / KEY TOPIC B
VYVOJ, VYZKUM A PROJEKTOVANiI PODZEMNICH STAVEB

DEVELOPMENT, RESEARCH AND DESIGN OF UNDERGROUND STRUCTURES
ZPRACOVAL / COMPILED BY PROF. ING. JIRI BARTAK, DrSc.

Do okruhu , Vyvoj vyzkum a projektovani podzemnich staveb” bylo zafazeno
30 pfispévki s pomérné rdznorodou tematikou. Jednotlivé pfispévky pfina-
geji aktualni informace bud o feseni obecnégjsich problémi podzemniho sta-
vitelstvi, nebo jsou vénovany projektovani konkrétnich podzemnich staveb
prevainé dopravniho zaméfeni. | z tohoto faktu je zfejmé, jak naléhavou celo-
spoleéenskou potebou je urychlené a uspokojivé vyfeSeni moderni dopravni
infrastruktury, kterd podmifiuje jak ekonomicky rozvoj spoletnosti, tak se na
druhé strané podili na ochrang Zivotniho prostfedi v hust& osidlenych oblas-
tech.

Ing. Vladimir Barton

PROJEKT IV. PROVOZNIHO USEKU TRASY C METRA

V PRAZE - 2. ETAPA {LADVI - LETNANY)

V navaznosti na dokonéovanou 1. etapu traté [VC (Nadrazi Hole$ovice - Ladvi)
bude v roce 2004 zahajena vystavba jejiho pokraovani smérem na Prosek
a Letfany, s dlouhodobym terminélem v oblasti prazského vystavniho arealu
Letiiany. Trat je vedena podpovrchové v pomérné malé hloubce, stanice jsou
vesmés hloubené. Tratové tunely jsou z Easti hloubené, zE4sti razené, vétsi-
nou dvoukolejné. Stavba bude realizovana Novou rakouskou tunelovaci
metodou.

Prof. RNDr. Radim Blaheta, CSc., RNDr. Roman Kohut, CSc.,

Doc. Ing. Richard Stuparek, CSc.

MATEMATICKE MODELOVANi PROCESU V OKOLI
PODZEMNIHO ULOZISTE RADIOAKTIVNICH ODPADU

NA HORNi HRANU OBKLADU NASAZENO PODELNE
PRUBEZNE OSVETLENI, POUZE V TUNELU _
MRAZOVKA BODOVE OSVETLENi V KLENBE

The key topic B "Development, research and design of underground struc-
tures” comprises 30 papers with a relatively heterogeneous composition of
subjects. Individual papers either bring current information on solution of
rather general issues of underground engineering or are devoted to the
process of designing underground structures, mainly traffic-related ones.
This fact also proves how an urgent all-society need is an accelerated and
satisfactory solution of the modern traffic infrastructure, which is a condition
for economic development of the society and contributes to environmental
protection in densely populated areas.

Ing. Vladimir Bartori
PRAGUE METRO LINE C EXTENSION, IVC SECTION - SECOND
PHASE (LADVI - LETNANY)

As a continuation of the first phase of the line IVC section (Néadraii
Holesovice - Ladvi), the construction of a continuation of this section will
start in 2004, towards Prosek and Letriany, with a long-term terminal in the
area of the Pague exhibition facilities in Letiiany. The subsurface line with
mostly cut-and-cover stations runs at a relatively shallow depth,. Cut-and-
cover and partially mined running tunnels are mostly of a double-rail design.
The New Austrian Tunnelling Method will be applied.

Prof. RNDr. Radim Blaheta, CSc., RNDr. Roman Kohut, CSc.,

Doc. Ing. Richard Sriupérek, CSc.

MATHEMATICAL MODELLING OF PROCESSES

IN SURROUNDINGS OF UNDERGROUND RADIOACTIVE
WASTE REPOSITORY

NATER DILATACNIHO CELKU S
PROPOJKOU A SOS VYKLENKEM
V SIGNALN| ZELENE BARVE

OZNACENI SOS VYKLENKU PiSMEM
VYSKY 1000mm V LUMINISCENCNIM
NATERU

KLENBA STROPU NATRENA
NATEREM V. ODSTINU
POHLEDOVEHO BETONU

KERAMICKY 0BKLD DO VYSKY 3500mm ~__

BAREVNY VODICi PRUH V CHARAKTERISTICKE BARVE

TUNELOVEHO USEKU

OBRUBNIK CHODNIKU NATREN LUMINISCENCNIM NATEREM

Obr. 1 Navrh definitivniho uspotadéni tunelu Spejchar - Pelc Tyrolka (J. Dvofék)
Fig. 1 Design of final arrangement of the Spejchar - Pelc Tyrolka tunnel (J. Dvofék)
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Obr. 2 UspoFadani portalti na stavbé Nové spojent - vyehodni portél (M. Gramblicka)
Fig. 2 Arrangement of portals at the Nové Spojeni construction - eastern portal
(M. Gramblicka)

V souvislosti s feSenim podzemniho ukladani vyhotelého jaderného paliva se
fada védeckych tymi{ zabyvad rozvojem a aplikaci metod matematického
modelovani souvisejicich déjd v horninovém masivu. Dostatetn& pfesné
a operativni fe$eni je podminéno vyzkumem efektivnich numerickych metod
a vyvojem specidlniho softwaru, ktery tyto metody vyuZiva pro sniZeni vypo-
¢etnich narokd a paralelnf realizaci naroénych vypoéta na svazcich PC.

Ing. Radek Brokl

PROJEKT TUNELU HNEVKOVSKEHO II. NA TRATOVEM
USEKU ZABREH - KRASIKOV

V ramci optimalizace tratového Gseku Zabieh na Moravé - Krasikov bude st4-
vajici trat CD o délce 15 644 m zkracena po zméné parametrd o 1008 m. Pod-
statna ¢ast tohoto zkraceni pfipadd na Useky s novostavbami tfi dvoukolej-
nych tuneld, z nichZ nejdel3i je tunel Hnévkovsky Il {dl. 461,85 m). Vyznamna
pozornost byla pfi projektovani tunelu vénovéana pozarné-bezpetnostnimu
feseni.

Ing. Radko Bucek, PhD.

STATICKE PROBLEMY V OBLASTI SEVERNIHO PORTALU

PRI STAVBE TUNELU MRAZOVKA V PRAZE

Pfispévek pojednava o problémech vzniklych pfi razb& vychodni trouby z dvo-
jice tunelovych trub v oblasti severniho portalu pod vrchem Mréazovka. Zde
dodlo k vyCerpani tnosnosti zuZujiciho se horninového pilife a nasiednému
vzniku nadmérnych deformaci a diléich poruch primérniho osténi v obou
troubdch. V pfispévku je podan pfehled udalosti predchézejicich vzniku
nadmérnych deformaci, jsou analyzovany pfiginy problému a popsano fese-
ni sanace pilife i osténi v obou tunelech,

Prof. Ing. Nickolay Bulychev, DrSc.
RUSKA METODA NAVRHOVANiI PODZEMNICH DEL

V pfispévku je velmi struéné popsan zplisob vypoétu tunelového osténi
v zavislosti na pfiblizné kvantifikované interakci mezi horninovym masivem
a vyztuii, kterd je do vyrubu instalovana s uréitym gasovym zpozdénim.

Ing. Alexandr Butovié

KAM S NI?

Razba priizkumné Stoly patfi k ¢asto aplikovanému zplsobu ziskéni podstat-
nych informaci o horninovém masivu véetné odzkougeni vhodnosti zvolené
technologie razby. V pfispévku uvedené matematické modelovani umisténi
priizkumné Stoly vzhledem k profilu budouciho dila preferuje v ramci zvole-
ného zadani Stolu v kaloté tunelu, nevylu€uje vak ani jiné G&elng volené
usporadani.

Ing. Josef Dvorak

AKTUALNI STAV PRIPRAVY SOUBORU STAVEB MO

V USEKU MYSLBEKOVA - PELC TYROLKA

Soubor staveb méstského okruhu v Praze v Gseku Myslbekova - Pelc Tyrolka
pfedstavuje vyznamné propojeni délky 5895 m mezi severnim vydsténim
Strahovského tunelu, budouci mimouroviiovou kfizovatkou Malovanka a sta-
vajici mimourovriovou kfizovatkou na pfedpoli mostu Barikadnik(. Tato ast
MO prevede vice nez 80 % vnitroméstskych prepravnich vykont do podzem-
ni trasy, ¢imz podstatné fesi tizivou dopravni situaci Hole3ovic a Letné. Pfis-
pévek popisuje technické a legislativni problémy spojené s vystavbou této
¢asti MO a navrhuje zpUsoby jejich feseni.

Obr. 2a Dtto - zapadni portal
Fig. 2a Ditto - western portal

A number of scientific teams are involved in develoment of applications of
mathematical modelling methods relating to processes in rock mass in con-
nection with the issue of underground depositing spent nuclear fuel. A suf-
ficiently precise and operative solution is subject to the research into effi-
cient numerical methods and development of special software, which uses
those methods to reduce computation intensity and parallel execution of
intensive computations using PC clusters.

Ing. Radek Broki

PROJECT OF THE HNEVKOVSKY Il TUNNEL ON THE
ZABREH - KRASIKOV RAILWAY SECTION

As a part of upgrading the railway line section between Zébfeh na Moravé
and Krasikov, the current railway line {operated by Czech Railways) at a
length of 15,644m will be shortened by 1,008m when the alignment parame-
ters are changed. Substantial part of this shortening will take place in sec-
tions containing three new double-rail tunnels (the 461.85m long Hnévkov li
tunnel is the longest one). Great attention was paid to the fire-safety solution
when the tunnel design was elaborated.

Ing. Radko Bucek, PhD.
STATIC PROBLEMS DURING MRAZOVKA TUNNEL
CONSTRUCTION AT THE NORTH PORTAL AREA

This paper deals with problems encountered at the northern portal during
the excavation of the eastern tube of the twin-tube tunnel under Mrézovka
hill. The load-bearing capacity of the step-by-step narrowing rock pillar was
exceeded at this location and resulting excessive deformations caused par-
tial defects in primary lining of both tubes. The paper recapitulates events
preceding the development of the excessive deformations, analyses the
roots of the problem and describes the soulution of repair of the pillar and
lining in both tunnels.

Prof. Ing. Nickolay Bulychev, DrSc.

RUSSIAN METHODS OF UNDERGROUND STRUCTURES
DESIGN

The contribution describes very briefly the method of tunnel lining structur-
al analysis depending on approximately quantified interaction between rock
mass and support, which is installed in the opening with a certain delay.

Ing. Alexandr Butovi¢

WHERE TO LOCATE IT?

Excavation of an exploration gallery is often a complicated way of obtaining
significant information on rock mass, including testing of suitability of the
excavation technique selected. The paper describes the mathematical mod-
elling of the process of locating the exploration gallery within the cross sec-
tion of the full-size tunnel to be excavated in the future. In the framework of
the chosen input, the modelling preferred the gallery location at the crown
of the tunnel, but it did not exclude another reasonably selected position.

Ing. Josef Dvoréak

ACTUAL STATE OF PREPARATION OF THE CITY

RING CONSTRUCTION IN THE MYSLBEK STREET -

PELC TYROLKA SECTION

The set of structures forming the Prague City Ring Road (CRR) in the section
from Myslbekova Street to Pelc Tyrolka is an important 5,895m long connec-
tion between the southern mouth of the Strahov tunnel, the planned grade-
separated intersection Malovanka and the existing grade-separated intersec-
tion at the Barikddniki bridge head. This CRR part will transfer over 80 %
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Prof. Ing. Foitieva, Dr.Sc., Prof. Nikolay Bulychev, Dr.Sc., Prof. Andrey Sam-
mal, Dr.Sc., Senior Researcher Jose Vieira de Lemos, PhD., Senior Resear-
cher Luis R. e Sousa, PhD.

PROJEKTOVANI VICEPLASTOVEHO OSTENi MELKYCH
TUNELU PRI SEISMICKYCH VLIVECH

Ptispévek autorského kolektivu popisuje feseni vlivu seismickych vin na tune-
lova osténi v horninovém prostredi. Tunelova osténi mohou mit riizné roz-
méry i materialové vlastnosti. Vysledky quasi-statického fedeni ukazuji pfiklad
rozlozeni tlakovych a tahovych napéti podél obou povrchi tunelového osténi.

Dr. R. K. Goel, Mr. Anil Swarup

STUDIE OBCHVATU DOPRAVNIHO TUNELU V NEW DELHI,
INDIE

Piispévek ukazuje vysledky navrhové studie méstského dopravniho tunelu.
Tunel délky cca 1,3 km je proponovan v malé hloubce 10 az 15 m v prostfedi
nesoudrinych zvodnélych piscitych sedimentll. Ramova konstrukce dvou
tunelovych trub bude provadéna v oteviené jamé s aplikaci protlatovani pod
frekventovanou Zelezniéni trati.

Ing. Michal Gramblicka, Ing. Vladislav John
TUNEL TURECKY VRCH

Prispévek popisuje projekt novostavby razeného dvoukolejného tunelu dl.
1800 m na koridoru Bratislava - Puchov ve Slovenské republice. Tunel je situ-
ovan v chranéné krajinné oblasti do masivu pevnych vapencl a dolomitd,
razba se pfedpoklada pomoci NRTM s vyuZitim trhacich praci. Zajimavou sou-
gasti prispévku je posouzeni vlivu rychlosti jizdy na velikost pfi¢ného fezu
tunelu.

Ing. Michal Gramblicka, Ing. VIad’isIav John, Ing. lvan Pomykagek
TUNELOVE STAVBY NOVEHO SPOJENI

Vystavba nového spojeni v Praze predpoklada vybudovani dvou dvoukolej-
nych trati mezi Zst. Libefi/Vysotany/HoleSovice a Zst. Praha hl. n., zachovani
dvoukolejného spojeni mezi ist. Praha - Liben a Masarykovym nédraZim
a zru$en{ dnednich nevyhovujicich spojeni. Traté nového spojeni jsou vedeny
ve dvou tunelech masivem Vitkova, &imz zmizi negativni vliv Zelezniéni dopra-
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of intraurban transportation output to the underground alignment, which
will solve in a significant extent the difficult situation of traffic in HoleSovice
and Letnd districts. The paper describes technical and legislation problems
connected with the development of this part of the CRR, and proposes meth-
ods how to solve them.

Prof. Ing. Foitieva, Dr.Sc., Prof. Nikolay Bulychev, Dr.Sc.,

Prof. Andrey Sammal, Dr.Sc., Senior Researcher Jose Vieira de Lemos, PhD.,
Senior Researcher Luis R. e Sousa, PhD.

DESIGNING MULTIPLE SHALLOW TUNNEL LINING UNDER
SEISMIC EFFECTS

The paper by the collective of authors describes a solution to the effect of
seismic vibration on tunnel liners in a rock environment. Dimensions and
material properties of tunnel liners may differ. Results of a quasi-structural
analysis show an example of distribution of compressive and tensile stress-
es along both surfaces of the tunnel lining.

Dr. R. K. Goel, Mr. Anil Swarup
STUDY FOR TRAFFIC TUNNEL BY-PASS IN NEW DELHI, INDIA

This contribution presents the results of a study for an urban traffic tunnel.
The roughly 1.3km long tunnel is proposed at a shallow depth of 10 - 15m,
in an environment of incohesive water-bearing sandy sediments. The frame
structure of two tunnel tubes will be erected in an open box, with application
of jacking under a busy railway track.

Ing. MichaI’Graminéka, Ing. Vladislav John
TURECKY VRCH TUNNEL

The paper describes a design of a new mined double-rail tunnel, 1,800m
long, on the Bratislava-Plchov railway corridor line in Slovakia. The tunnel
is situated in a conservation area, in massive limestone and dolomite rock
environment. The NATM excavation with drill-and-blast is assumed. An
interesting part of the paper is an assessment of the affection of the driving
speed by the tunnel cross-section size.

Ing. Michal Gramblicka, Ing. Viadisiav John, Ing. lvan Pomykacek
TUNNEL STRUCTURES ON THE NOVE SPOJENI
CONSTRUCTION

Obr. 3 Tunel Mrazovka - navrh definitivniho uspotadani rozpletu v zapadni troubé (F. Sourek, A, Zapletal, V. Petrzilka, F. Polak)
Fig. 3 Mrézovka tunnel - design of final arrangement of the bifurcation in western tunnel tube (P. Sourek, A. Zapletal, V. PetrZilka, F. Polak)




T«

re

7 12. ROCNIK, &. 4/2003

NIVELETA

Obr. 3a Mrazovka, zapadni tfipruhovy tunel - fdze betonaze osténi
Fig. 3a Mrazovka western three-lane tunnel - liner casting phases

vy na obyvatelstvo v oblasti Karlina a Zizkova. Stavba probiha v méstském
intravilanu, takze feseni technickych probléma je nutno sladit s fesenim archi-
tektonickym, a to jak z hlediska pohledovych celkd, tak z hlediska navrhu
detaild.

Ing. Otahar Hasik, Ing. Karel Zavora

SILNICNI TUNELY NA OKRUHU KOLEM PRAHY

Souéasti silniéniho okruhu okolo Prahy je i silnitni tunel Radotin - Lochkov.
V ramci dopliiujiciho inZenyrskogeologického prizkumu je razena prizkumna
geologicka $tola. Pfisp&vek popisuje umisténi a konstrukci této Stoly, kon-
strukci a technologii vystavby tunelu, pozornost je vénovana i navrhovanému
technologickému vybaveni, fizeni a bezpetnosti dopravy v tunelu.

Prof. Hongwei Huang, Dr. Dongmei Zhang, Prof. Pierre-Yves Hicher

PROGNOZA SEDANI NA PONORENE TUNELOVE TROUBE
PFispévek teoretického zaméfeni se zabyva problematikou sedéani naplavova-
nych tunell. Méfeni na stavajicich tunelech tohoto typu ukazuji Sasto dlou-
hodobé pohyby, které mohou ohrozovat i t8snéni pouzita mezi jednotlivymi
tunelovymi dilci. Popsany reologicky vypottovy model prognézy dlouhodo-
bého sedani dna pod ponofenym tunelem vykazuje dobrou shodu s m&tenim
in situ.

RNDr. Eva Hrubegové, PhD., Prof. Ing. Josef Aldorf, Dr.Sc., Ing. Luka$ Durig,
Doc. Ing. Karel Vojtasik, CSc., Ing. Jifi Svoboda

PRAVDEPODOBNOSTNI PRISTUP KE STATICKEMU

A STABILITNIMU RESENI OSTENI TUNELU VALIK

Procesy, které utvarely horninové prostiedi, mély z velké asti stochasticky
charakter a vlastnosti horninového prostiedi Ize povaZovat za nahodné pro-
ménné veliCiny, které se Fidi zakony pravdépodobnosti. Pfispévek popisuje
efektivni simulaéni metodu LHS, umoziiujici sniZit poet opakovanych vypo-
¢td, napf. pfi matematickém modelovanfi razby tunelu. Na zavér jsou doku-
mentovéany vysledky aplikace metody LHS na statické feseni tunelu Valik
u Plzné.

Mladen Hudec, Lidija Frgi¢
NOVY ZPUSOB OVERENI STABILITY TUNELU

Prispévek uvadi zajimavy zpUsob posouzeni stability spoluplsobiciho nosneé-
ho systému tvofeného horninovym masivem a vyztu?i vyrubu. Vzhledem
k tomu, Ze selhani tohoto systému se vesmés projevi pFekrodenim unosnosti
vyztuze, je tfeba pfedevsim analyzovat vliv mezni podporové reakce vyztuze
na okolni horninovy masiv. Vyhovi-li masiv s patfiénou bezpeénosti na zatize-
nf mezni podporovou reakci vyztuze, Ize pokladat stabilitu systému za proka-
zanou.

Ing. Josef Kunak
KONSTRUKCE TUNELU METRA POD VLTAVOU

Koncem roku 2000 byla v Praze zahdjena vystavba metra trasy IV.C, ktera
navazuje na jiz provozovanou stanici Nadrazi Holedovice a vede pfes Kobyli-
sy do Ladvi. Soutésti této trasy je usek pod korytem Vltavy v délce cca 170 m,
tvofeny dvéma jednokolejnymi tunely. Vystavba tohoto dseku byla navriena
a provedena novou unikatni technologii, ktera je kombinaci plaveni a vysou-
vani tunelového osténi jako celku.

The construction of the Nové Spojen/ (New Connection) in Prague assumes
construction of two double-track railway lines between stations Liben,
Vysocany, HoleSovice and Prague Main Station, preservation of a double-rail
line connecting stations Prague-Libefi and Masaryk's Station, and cancella-
tion of currently inadequate tracks. The tracks of the Nové Spojeni run
through two tunnels under Vitkov Hill. This solution will remove a negative
impact of railway traffic on residents of Karlin and Zizkov districts. The con-
struction is executed in an urban area, therefore the solution of technical
issues must be brought into harmony with the architectural design, both in
terms of general views and design of details.

Ing. Otakar Hasik, Ing. Karel Zdvora
HIGHWAY TUNNELS ON THE PRAGUE CITY RING

The road tunnel Radotin-Lochkov is part of the ring road around Prague.
A gallery is driven as a part of a complementary engineering-geological
investigation. The paper describes the location and structure of this investi-
gation geological gallery, the tunnel structure and construction method.
Attention is also paid to the proposed tunnel equipment, traffic control and
safety in the tunnel.

Prof. Hongwei Huang, Dr. Dongmei Zhang, Prof. Pierre-Yves Hicher

SETTLEMENT PREDICTION ON AN IMMERSED TUBE TUNNEL
This theoretically oriented paper deals with an issue of settlement of
immersed tunnels. Measurements carried out on existing tunnels of this type
show often long-term movements, which can present risk even to gaskets
used between individual tunnel sections. The given rheologic computation
model of long-term settlement of the bottom under the immersed tunnel
shows a good agreement with in-situ measurements.

RNDr. Eva Hrube$ova, PhD., Prof. Ing. Josef Aldorf, Dr.Sc., Ing. Luka$ Duris,
Doc. Ing. Karel Vojtasik, CSc., Ing. Jifi Svoboda

PROBABILISTIC APPROACH TO THE STATICAL AND
STABILITY SOLUTION OF THE VALIK TUNNEL LINING

The character of processes which formed a rock environment was signifi-
cantly stochastic, and properties of the rock environment can be considered
as randomly variable quantities complying with probability laws.

Miaden Hudec, Lidija Frgic¢
ANOTHER WAY TO PROVE TUNNEL SUPPORT STABILITY

This paper presents an interesting method of assessing stability of a com-
pound load-bearing system consisting of rock mass and excavation support.
Because a failure of this system becomes mast often apparent in a form of
exceeded load-bearing capacity of the excavation reinforcement, it is neces-
sary first to analyse the effect of ultimate reaction of the reinforcement sup-
port towards the surrounding rock mass. If the mass strength withstands the
loading due to the ultimate reaction of the reinforcement support with a rea-
sonable margin of safety, the system stability can be considered as proved.

Ing. Josef Kurigk

METRO TUNNELS UNDER VLTAVA RIVER - PERFORMANCE
TECHNOLOGY

The construction of the Metro line IVC starting from the operating station
NédraZi Holesovice and running through Kobylisy to Ladvi district, started at
the end of 2000. A section under the Vltava riverbed at a length of about
170m consisting of two single-track tubes is also part of this line. The con-
struction of this section was designed and executed using a new unique
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Ing. Libor Mafik

PROJEKT DVOUKOLEJNYCH ZELEZNICNICH TUNELU MALA
HUBA A HNEVKOVSKY | NA TRATOVEM USEKU ZABREH -
KRASIKOV

Prispévek pojednava o technickém feseni projektu stavby dvoukolejnych
seleznitnich tuneld, které jsou soudasti tratového Useku Zabfeh na Moravé -
Krasikov. Razba obou tunell pfedpokiada pouziti NRTM. Projektova doku-
mentace vychazi z pozadavkil nové normy CSN 737508 Zeleznigni tunely
i nové prepracovanych technicko-kvalitativnich podminek staveb Ceskych
drah CD TKP 20 Tunely. V pFispévku je uvedena fada podrobnosti z navrho-
vaného projektu, jakoZ i opravnéné kriticky pohled na ¢asové vazby rdznych
fazi projektové pFipravy.

Dipl. Ing. Bruno Mattle, Dipl. Ing. Christof Weigl, Dipl. Ing. Johannes Benedikt

NUMERICKY MODELING ODSTRANENI NADLOZI NAD
VYZDENYM TUNELEM

V ramci ptestavby 8550 m dlouhého dvoukolejného zelezniéniho Tauernské-
ho tunelu bylo nutno odstranit 780 m tunelu v blizkosti nadrazi B6ckstein
s nadloZim 0 - 15 m. Pfispévek uvadi schéma a vysledky matematického
modelovani metodou konednych prvkd. Ziskané deformace obezdivky
z kamennych kvadri umoznily posoudit moZnosti a bezpe€nost provadéni
demalice.

Nasri Munfah, PE, Sanja Zlatanic, PE, Ermin Stehlik, PE

NAPOJENI PRIMESTSKE DRAHY NA HISTORICKY TERMINAL

V MANHATTANU

Ptispévek popisuje Fadu aspekt jednoho z nejvétsich dopravnich projekt
v historii mésta New Yorku. Realizace projektu bude vyZadovat znatny
rozsah praci v podzemi jak na tratovych tunelech, tak na fadé spojovacich
tfipatrovych kaveren, vie pod husté zastavénou oblasti. Je podan celkovy
prehled o projektu se zaméfenim na technické problémy tunelovani pod
Manhattanem.

method, which is a combination of floating and launching of the tunnel tubes
at the full lengths.

Ing. Libor Marik
DESIGN OF MALA HUBA AND HNEVKOVSK Y | DOUBLE-RAIL
RAILWAY TUNNELS ON THE ZABREH - KRASIKOV SECTION

This paper deals with the technical solution of the design of a construction
of double-rail tunnels, which are part of the railway line section Zabfeh na
Moravé - Krasikov. The NATM is to be used for the excavation of the two tun-
nels. The design is based on requirements by the new standard CSN 73 7508
"Railway tunnels" and newly revised technical and quality specifications for
projects invested by Czech Railways "CD TKP 20 Tunely" The paper presents
a number of details of the proposed design, as well as a justifiably critical
opinion on time relations of various phases of the design preparation.

Dipl. Ing. Bruno Mattle, Dipl. Ing. Christof Weigl, Dipl. Ing. Johannes Benedikt

NUMERISCHE MODELLIERUNG DES ABTRAGS DER
UBERLAGERUNG UBER EINEM GEMAUERTEN TUNNEL

About 780m of a tunnel in the vicinity of the Béckstein Station {a cover of 0
- 15m) had to be removed in the framework of a reconstruction of the 8,650m
long double-rail Tauern tunnel. The paper presents a chart and results of the
FENM mathematical modelling. The results regarding deformations of stone
block lining allowed assessment of possibilities and safety of the demolition
work.

Nasri Munfah, PE, Sanja Zlatanic, Pe, Ermin Stehlik, PE
CONNECTING A COMMUTER RAILROAD TO A HISTORIC
TERMINAL IN MANHATAN

The contribution describes a number of aspects of one of the largest trans-
port-related projects in the history of New York City. The project implemen-
tation will require a large extent of underground work, both on running tun-
nels and many interconnecting three-storey caverns, all of that under a
densely developed area. The contribution provides an overall view of the
project, with focusing on technical issues of tunnelling under Manhattan.
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Obr. 4 Matematické modelovani deformaci pfi odtézovani nadloZi rugeného tunelu - Tauernsky Zelezniéni tunel (B. Mattle, Ch. Weigl, J. Benedikt)
Fig. 4 Mathematical modelling of deformations during removing the cover of a cancelled tunnel - the Tauern railway tunnel (B. Mattle, Ch. Weigl, J. Benedikt)
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Obr. 4a Bourani ¢asti Tauernského Zelezni¢niho tunelu {dtto) Obr. 5 Novy Trebovicky tunel (P. Svoboda)
Fig. 4a Demolition of a part of the Tauern railway tunnel (ditto) Fig. 5 New Trebovice tunnel {P. Svoboda)
Ing. Pavel Pglék, Ing. Vladimir Mika . Ing. Pavel Polék, Ing. Vladimir Mika
STRIKANY BETON OBVODOVEHO VRUBU SPRAYED CONCRETE OF THE PERIPHERAL SLOT PRE-CUTTING
Piispévek je zaméfen na aplikaci stfikaného betonu do obvodového vrubu, METHOD
provadéného strojem Perforex pfi vystavbé Zeleznicniho tunelu Bfezno u Cho- This paper is focused on application of sprayed concrete to a peripheral slot
mutova. Jsou podrobné rozebrany zadavaci podminky pro stfikany beton, cut by means of a Perforex machine (a railway tunnel at Bfezno u Chomuto-
ovéfovaci, prikazné i kontrolni zkousky. Zkudenosti z vyrazené &asti tunelu  val. It scrutinises the shotcrete specifications, confirmation tests, preliminary
potvrzovaly, Ze sloZeni a vlastnosti stfikaného betonu vyhovuji potfebam a_nd checl_(mg tests. The experience from Tﬁ{? already excavqted tu_nn_el Sec-
metody obvodového vrubu s predklenbou. tion confirmed t_hat the shotcrete composition and properties satisfied the
needs of the peripheral slot pre-cutting method.
. uy Celkova ra?:r"'g;m le)((a Zpisob |  Projektovana
: n = ystavb rafova rychl
délka iseku | naglozi | ¥¥ y | tratova rychlost
Vepiek Kralupy n. V. - Vranany 390 272 25 NRTM 140
Trebovicky novy tunel 550 Pogzéirym
= 130 {160

Krasikov | Eeska Trebovs 1099 1030 52 st}

Krasikov I R 141 85 18

Mala Huba 324 300 38 NRTM

Hnévkovsky | 180 132 12 120 (140)

Hnévkovsky || 462 433 80

Skruhov 370 23 130 (160)

Zahradnice 900 21 160

Olbramovice 470 23 130 (160)

Jesetice 630 42

Strezimif ~ Praha 880 21

Mezno - C. Budéjovice 700 8 -

Sudoméfice 430 390 18 NRTM

Choty¢any 2020 43

Dobfejovice 100 7

Hosin 1490 70 140 (160)

jpovi Praha - Plzefi July
Ejpovice aha e 9300 220
, _ 5 1365 1250
Nové spojeni Zel. uzel Praha 1315 1151 42 NRTM 100
y Bfezno u Chomutova Obvodovy
Bfezno - Chomutov 1758 1478 25 vy 100

Obr. 6 Pfehled Zelezniénich tunel budovanych pfevainé v rdmci modernizace Zelezni€nich tranzitnich koridord (B. Steginsky)
Fig. 6 Listing of rai tunnels built mainly within the frame of upgrading railway transit corridors (B. Steéinsky)
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Doc. Dr. Ing. Jan Pruska o
NUMERICKE MODELOVANI PODZEMNICH STAVEB

Prispévek je zaméfen na obecné hodnoceni metod numerického modelovéni
a jejich aplikace na fedeni podzemnich staveb. Je uveden piehled pouZivané-
ho softwaru.

Ing. Bohuslav Stetinsky

NOVE ZELEZNICNi TUNELY - PRIPRAVA A VYSTAVBA

Z POHLEDU INVESTORA

Pispévek dokumentuje mimoradny narGst tunelovych iseka v siti CD, ktery
souvisi s modernizaci Zelezniénich tranzitnich koridord. Vzhledem k investor-
skému pojeti obsahu ptispévku jsou zajimavé popséany ekonomické aspekty
vystavby, problémy pfipravy novych tuneld a pfehledné zhodnocena bezpeg-
nost dopravy v Zelezni¢nich tunelech.

Ing. Jiti Svoboda, Ing. Marie Nadvornikova

KLIC K DALNICNIMU OBCHVATU KOLEM PLZNE - TUNEL VALIK
Tunel Valik na dalnici D5 je dominantnim Usekem obchvatu Plzné. Prispévek
popisuje pfehledné celou problematiku navrhu véetné zavérl o vlastnostech
horninového prostiedi, které byly ziskany z razby prizkumné Stoly.

Ing. Jifi Svoboda, Ing. Pavel Poloprudsky

ETAPIZACE A POSTUP VYSTAVBY KOLEKTORU IlI.
KATEGORIE V CENTRALNI OBLASTI HL. M. PRAHY

Prispévek je vénovan kompiexnimu pohledu na problematiku vystavby kolek-
tor(l v Praze. Je popséna etapizace vystavby, obecné podminky vystavby, geo-
technicky stav horninového prosttedi a zdtivodnéni komplexniho geotechnic-
kého monitoringu. Pro vystavbu kolektord jsou projektantem zpracovany nové
technicko-kvalitativni podminky. Obecné zavéry jsou strucné aplikovany na
problematiku pfipravované vystavby kolektoru C1A Voditkova ulice.

Ing. Petr Svoboda
PROJEKT NOVEHO TREBOVICKEHO TUNELU

Ponékud pohnuté historie starého Trebovického tunelu nalezla nutn& své
pokratovani v dobé modernizace Zelezniénich tranzitnich koridor. Dvé neza-
visle vedené koleje, jedna povrchova a druhad ve vynucené jednokolejném
tunelu z prvni poloviny minulého stoleti, maji byt nahrazeny novym dvouko-
lejnym tunelem délky cca 550 m. Vystavba tunelu se pfedpoklada postupem
pfipominajicim nékdejsi ,milanskou” metodu - podzemni stény, provadéné
z povrchu, jsou po tasteéném vytéZeni jamy rozepfeny stropem, jdma zasy-
pana a poté je provedena horizontdlné ¢lenéna raiba vlastniho tunelu.
V daném pfipad8, v prostiedi tlagivych bobtnavych jilU, jsou jednotlivé lame-
ly podzemnich stén ptedem rozepfeny pode dnem tunelu prahy z pfi¢nych
podzemnich stén.
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HUTNENY ZASYP
PLOCHA 204.03 m?

COMPACTED BACKFILL
AREA 204.03 m?

POVODNI_TEREN
EXISTING TERRAIN
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lunel
Doc. Dr. Ing. Jan Pruska

NUMERICAL MODELLING OF UNDERGROUND STRUCTURES
The contribution is focused on general assessment of numerical modelling
methods and their application to solution of underground structures. It pre-
sents a listing of the software used.

Ing. Bohuslav Stecinsky

NEW RAILWAY TUNNELS - PREPARATION AND
CONSTRUCTION FROM THE INVESTOR'S POINT OF VIEW

The paper documents an unusual increase in tunnelled sections within the
Czech Railways' network, which is connected with the upgrading of railway
transit corridors. Since the paper was prepared from an investor's point of
view, it contains interesting description of economic aspects of this devel-
opment and problems of new tunnels planning. It also assesses traffic safe-
ty in rail tunnels.

Ing. Jitf Svoboda, Ing. Marie Nadvornikova

THE KEY TO THE BY-PASS MOTORWAY AROUND THE
PLZEN CITY - VALIK TUNNEL

The Valik tunnel on the D5 motorway is a section dominating to the Pilsen
City by-pass. The contribution provides a general description of the entire
issue of the design, including conclusions regarding the rock environment
which were obtained by means of an exploration gallery.

Ing. Jifi Svoboda, Ing. Pavel Poloprudky
STAGING AND PROGRESS OF THE Ilil CATEGORY CONDUITS
CONSTRUCTION IN THE PRAGUE CITY CENTRE

This paper is devoted to a comprehensive view of the issue of utility tunnels in
Prague. It describes the construction phasing, general conditions of the con-
struction, geotechnical properties of the rock environment, and justifies the
comprehensive geotechnical monitoring. The consulting engineer elaborated
new technical and quality specifications. General conclusions are briefly applied
to the issue of the planned project of the C1 utility tunnel in Vodickova Street.

Ing. Petr Svoboda
THE NEW TREBOVICE TUNNEL PROJECT

Somewhat enthusiastic history of the old tunnel Trebovice necessarily found
a continuation in the era of upgrading railway transit corridors. Two sepa-
rately running tracks, one at grade and the other one through a forcedly sin-
gle-track tunnel from the first half of the past century, are to be replaced by
a new 550m-long double-track tunnel. The planned tunnel construction
method is reminiscent of the Milan method. Diaphragm walls are braced
with a roof deck after partial deepening of the excavation, the pit is backfilled
and horizontal sequence of the tunnel excavation follows. In the given case,
i.e. in an environment of squeezing and swelling clays, individual diaphragm
wall panels are braced under the tunnel bottom level in advance of the exca-
vation, by means of plinths cast at bottoms of transversal slurry trenches.

. _I,, _0SA KOLEJE £.1
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Obr. 7 Navrh vystavby vyjezdovych portalii tuneld Mala Huba a Hnévkovsky | - kanstrukce klenby zasypana na Groveii plvodniho terénu (L. Mafik)
Fig. 7 Proposal on construction of exit portals of Mald Huba and Hnévkovsky | tunnels - vault strucure backfilled up to the original terrain (L. Mafik)
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Ing. Pavel Sourek,vlng. FrantiSek Polak, Ing. Vladimir PetrZilka
HYDROIZOLACNI SYSTEM TUNELU MRAZOVKA

Prispévek popisuje ndvrh a provedeni hydroizolaéniho systému silniéniho
méstského tunelu Mrézovka v Praze. Systém, jehoz zakladnim prvkem je vodo-
tésna izolace z polyethylenu tloustky 3,0 mm se signalni vrstvou, je navrien
tak, aby byl schopen zajistit vodonepropustnost po celou dobu Zivotnosti tune-
lu, a to i v pfipadé protreni izolace. Z toho dlivodu je osténi tunelu rozdéleno
na jednotlivé ¢asti a pro né je navrieno schéma monitorovacich a injektaznich
bodl pro moZnost lokalizace a dodate¢ného utésnéni prisak(. Je popsan zpl-
sob piipravy podkladu izolace i vlastni pokladka izolace véetné systému kon-
troly kvality jejiho provadéni. Pozornaost je vénovana i zplsobu provadéni pro-
stupl pfes izolaci (kontrolni a méfici §achty, uchycovaci kotvy a pod).

Ing. Pavel Sourek, Ing. Ale§ Zapletal, DrSc., Ing. Vladimir Petrzilka,
Ing'. Frantisek Polak . o .
NAVRH DEFINITIVNIHO OSTENI TUNELU MRAZOVKA

Prispévek shrnuje zku$enosti z navrhu a provadéni betondZi definitivniho
(sekundarniho} osténi silniéniho tunelu Mrazovka v Praze. Jsou popsany
navrhové zatéZovaci stavy a zpisob posuzovani definitivni konstrukce tunelu.
Dale je popsan systém vyztuZeni, zpsob vyuZiti konstrukce nesouci vozovku
jako ztuZujiciho tahla osténi a postup betonaze. Vzhledem k ojedinélému
navrhu statického systému definitivniho osténi bylo navrieno jeho monitoro-
véani i po dokonéeni jeho vystavby.

Daniel Zerga, P. E., Ing. Roman Sabata

PROJEKT PRVNIHO SILNICNIHO TUNELU V KALIFORNII
RAZENEHO NRTM - TUNELU DEVIL'S SLIDE

Jizné od San Franciska se na dvoupruhové silnici Highway 1 nachézi misto zvané
Devil's Slide. Jde o strmy pobieini svah, jeho? stabilita je naru$ovana aktivnimi
sesuvnymi pohyby a jenz je erodovan vysokymi mofskymi vinami. Silnice je
¢asto poskozena a uzavirdna. Proto bylo v roce 1996 rozhodnuto o vystavbé tune-
lu. Nové trasa je odsunuta od pobieZi a prochazi 1300 m diouhym tunelem se
dvéma rourami pod pohofim San Pedro. Geologickd rozmanitost horninového
masivu vedla k rozhodnuti budovat tunel pomoci NRTM. Tato metoda je pro
razbu silniéniho tunelu v Kalifornii pouZita poprvé, a proto se na projektu podile-
ji spoleéné americti a evrop$ti odbornici, nebot zpracovani projektu vyZaduje
adaptovat evropské zkusenosti do americkych podminek. Komplikaci pfedstavu-
je fakt, Ze tunel je situovan v seismicky mimoiadné aktivni oblasti.

Viadimir Zhukov, Doctor Pht), Syrik Shatyrian, Robert J. Fowell, Doctor Pht)
ZKOUSKA MIRY KOROZE ZELEZOBETONOVEHO OSTENI
KANALIZACNICH STOK

Prispévek je zaméfen na problematiku koroze osténi kanaliza&nich stok v pro-
stfedi charakteristickém pro velkd mésta {v daném pfipadé pro Moskvu).
Vysledky ukazujf, Ze koroze osténi stok je linearné zavisla na Gase a &inf 3 a7
8 mm za rok. ZvySeni odolnosti osténi proti korozi mlze vyznamné zvysn
Zivotnost celé kanalizagni sité.

Obr. 8 Letecky pohled na oblast tunelu Devil’s Slide (D. Zerga, R. Sabata)
Fig. 8 Aerial view of the Devil's Slide area (D. Zerga, R. Sabata)

Ing. Pavel Sourek, ing. Frantisek Polék, Ing. Viadimir Petrzilka
WATERPROOF SYSTEM OF THE MRAZOVKA TUNNEL

The paper describes the design and execution of a waterproofing system of the
urban road tunnel Mrazovka in Prague. The system, whose basic element is a
PE watertight membrane with a signal layer, is designed so that it is able to
ensure the waterproofing properties over the entire lifetime of the tunnel, even
in case of the membrane puncturing. For that purpose the tunnel lining is
divided to individual sectors for which a pattern of monitoring and grouting
points is designed allowing location and additional sealing of leaks. The
authors describe the method of the PE membrane sub-base preparation and
application of the membrane, including the quality inspection system. Atten-
tion is also paid to the method of construction of openings in the lining through
the membrane (checking and measurement shafts, fixation anchors, etc)

Ing. Pavel Sourek, Ing. Ale$ Zapletal, DrSc., Ing. Viadimir Petrilka,
Ing. FrantiSek Poldk

DESIGN OF THE FINAL LINING OF THE MRAZOVKA TUNNEL
The contribution sums up the experience gained from the design and cast-
ing of final lining of the Mrazovka road tunnel in Prague. It describes the con-
crete reinforcement system, the manner of incorporation of the road deck to
act as a tie rod reinforcing the liner, and the concrete casting operation.
Because of the unique design of the final lining structural system, the mon-
itoring was proposed to continue even after the works completion.

Daniel Zerga, PE., Ing. Roman Sabata
DESIGN OF THE FIRST NATM HIGHWAY TUNNEL
IN CALIFORNIA, DEVIL'S SLIDE TUNNEL

The location called Devil's Slide is found to the south of San Francisco, on
the double-lane Highway 1. It is a steep shore slope, whose stability is dete-
riorated by active slide movements, and which is eroded by high ocean
waves. The road is often damaged and closed. Therefore it was decided in
1996 that a tunnel would be constructed. The new alignment is offset from
the shore. It passes under the San Pedro range through a 1,300m-long twin-
tube tunnel. Geological versatility of the rock mass led to a decision to build
the tunnel by the NATM. This method has been used for a road tunnel exca-
vation in California for the first time, therefore American and European
experts are collaborating on the project, adapting European know-how to
American conditions. A complication is the fact that the tunnel is situated in
an exceptionally seismically active area.

Vladimir Zhukov, Doctor Ph(t), Syrik Shatyrian, Robert J. Fowel, Doctor Ph(t)

CONTROL OF RATE-OF-CORROSION OF SEWER REINFORCED
CONCRETE LINING

This contribution is focused on the issue of corrosion of a sewer lining in an
environment typical of big cities (Moscov in the given case). The results sug-
gest that the sewer lining corrosion is linearly time-dependent, and amounts
to 3 to 8 mm per annum. Improvement of the lining corrosion resistance can
extend the life time of the entire sewerage system significantly.

EXISTING HIGHWAY 1
RIGHT-OF-WAY TO BE
RELINQUISHED TO THE
COUNTY OF SAN MATEQ
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TEMATICKY OKRUH C / KEY TOPIC C
PROVADENI, VYBAVENIi A BEZPECNOST PODZEMNICH STAVEB

IMPLEMENTATION, EQUIPMENT AND OPERATIONAL SAFETY OF UNDERGROUND PROJECTS

ZPRACOVALI/ COMPILED BY: ING. PETR VOZARIK (PROVADEN// IMPLEMENTATION),
DOC. ING. ALEXANDR ROZSYPAL, CSc., (MONITORING),
DOC. ING. PAVEL PRIBYL, CSc., (BEZPECNOST PROVOZU/ OPERATIONAL SAFETY)

Jak uz sdm nazev sekce C signalizuje, shrnuiji se v ni pispévky tykajici se Siroké
problematiky vlastni realizace dila a2 po jeho zprovoznéni. Jsou to vlastné finnos-
ti od uzavieni kontraktu a7 do predani k uzivani. Problematika Siroka a i Casové
rozsahla, kdy? vlastné zahrnuje piipravu vystavby, realizaci véetné mechanizace
a technologie, geodetické a geotechnické méfeni, vystrojeni a vybaveni dila.
Rozvoj dopravnich staveb od posledni konference znacné pokrogil i v naSich
republikach. Segment silni¢nich a Zelezniénich staveb, i pfes potiZe investi¢ni p¥i-
pravy a financovéni z0stava stale vyznamnym a perspektivnim pro stavebni firmy.
Proto je v pfipévcich nejvice zastoupen. V poslednich letech se také ve vétSi mife
velkd pozornost vénuje problematice bezpetnosti provozu, a to hlavné silniénich
tunell, at uz méstskych, &i dalnignich. Tady se vyrazné projevuje vliv budouciho
vstupu do evropskych struktur. Pro program konference byl tematicky okruh roz-
délen do tfi zakladnich podskupin. Prvni zahrnuje irokou $kalu vénovanou vlast-
ni realizaci, technologii, materialm, pfipravé stavby, ale také zkudenostem, které
z realizace vyplynuly oproti pfedpoklad(im v zadanich tunelovych staveb.
Geomonitoring je velmi Uzce svazan s vlastni technologif vystavby tunelu a vyrazng
ovliviluje vysledny efekt dila. Jeho zafazeni jako podskupiny je vyvolano specifi¢-
nosti a vyznamem problematiky monitoringu.

Podskupina zahrnujici problematiku bezpegnosti provozu se stale vice prosazuje
do jednani vyznamnych, hlavng tunelafskych a silni¢nich, konferenci. Je to vyvo-
lano potiebou nardstajici silniéni dopravy, ale i tendenci snizovani bezpe¢nostnich
rizik a nehodovosti.

Tak, jak na minulé konferenci byly osovou néplni sekce C zkuenosti z vystavby
méstského silniéniho tunelu Mrazovka, tak na této konferenci se uz touto naplini
stavaji dalnitni tunely, jejich pfiprava k vystavbé a realizaci.

Mnohé tunely jako Branisko, Horelica & Mrazovka jsou pfed dokonéenim, dalsi
na eskych dalnicich jako Panenska a Valik zahajuijf vystavbu. Vedle t&chto tunelt
realizuji nage firmy tunely v zahraniéi napf. v Chorvatsku & Slovinsku. Charakte-
ristickym znakem je, 7e v8echny se realizuji metodou NRTM ve velké $kale modi-
fikacl, reaguijici na velmi rozmanité geologické prostfedi.

A) PROVADENI

AUTOMOBILOVE TUNELY

Zlichovsky tunel - sougast prazského méstského okruhu

Ing. Radek Brokl, Ing. Eva Schrejerovéa

Tento hloubeny silniéni tunel je sou¢ésti stavby méstského okruhu Zlichov - Rad-
licka. Stavebni jAma razena kotvenymi podzemnimi zdporovymi i $tétovnicovymi
sténami byla dlouha 371 m pii &ifce 30 - 45 m v hloubce 21 m. Pfi vystavbé bylo
nutno Fedit sloZitou problematiku vazby na provozované koleje CD. Vlastni kon-
strukce tunelu délky 152 m je Zelezobetonovy zaklenuty ram dvou tubusi, kazdy
o &ifce 24,5 m. Tunel byl otevien do provozu v fijnu 2002. V pfispévku je vénova-
na vyznamna Cast etapizaci provadéni.

Vétraci $achta a jeji napojeni na podzemni objekty tunelu Branisko

Ing. Anton Fejfar, Ing. Viadimir Kotrik

K pIné funkénosti provozu silniéniho tunelu Branisko, kterému byl uz na minulé
konferenci vénovan prostor, slouZi tato vétraci $achta hlubokd 122 m o svétlem
priifezu 7,0 m. Pispévek se zabyva technologii hloubenf s pfedvrtem priméru 400
mm, hydroizolaci a sekundéarnim osténim. Vyznamnou &asti ¢lanku je i popis
vystavhy vlastniho prainiku (8 x 13 m) do vétraci toly.

Tunely na délnici D8 z Prahy do Drazdan

Ing. Otakar Hasik, Ing. Michal Knotek, Ing. Vaclav Misarek, Ing. Miroslav Novak
Ptispévek se v komplexnim pohledu zabyva problematikou névrhu vystavhy ¢asti
délnice pres Ceské stredohofi, kde jsou projeking navrhovéany 4 dalniéni tunely.
Prevazna gast &lanku se vénuje technologickému vybaveni a zafizeni na zminé-
nych tunelech, kterd prosla vyvojem a kterd nemaji jednoznatna Fedeni. Tento
pHispévek velmi tzce navazuje na piispévky v oblasti bezpetnosti provozu tunelu.
Besonderheiten beim BauLechler der Tunnel Coschutz mit Dolzschen an der BaB
17 Dresden - Prag

Ing. Klaus - Peter Lechler, Prof. Ing. Bernhard Maidl, Dr. Ing. Matteo Ortu

Na dalni¢énim obchvatu Drézdan A17 jsou vybudovany dva dalni¢ni tunely Cos-
chutz - 2340 m a Dolzschen - 1070 m. Piispévek autorli shrnuje projektové Feseni,
geotechnické parametry i zkusenosti a zajimavosti z vlastni realizace.

Razba tunel( Andorra a Guadaerrama s pouzitim TBM

Petr Kirschner, Ing. Jifi Smolik

Také Spanélsko pokraduje v rozsahlém rozvaji dopravni infrastruktury, zejména
sité dalnic vysokorychlostnich Zeleznic a dopravnich systém( na tzemi velkych
mést. Tunelové stavby jsou jejich nedilnou soucasti. Pispévek predstavuje nasa-

As suggested by the title of the section C, it contains papers covering a wide issue
of the works execution, ending by commissioning. The issue is wide and time
demanding. It starts from the construction planning, building operations including
construction equipment and techniques, survey and geotechnical measurements,
excavation support and tunnel equipment.

The development of transport-related structures in our republics has made sound
progress since the previous conference. Despite troubles in investment project pre-
paration and funding, the segment of road and railway projects has remained sig-
nificant and promising for construction companies. For that reason it is contained
in the papers most frequently. In recent years more attention has also been paid to
the issue of operational safety, mainly in road tunnels, both urban or highway ones.
The influence of the oncoming incorporation into European structures is clearly
visible. In the conference programme, the topic C was divided into three basic sub-
topics. The first one contains a wide range dedicated to the works execution, tech-
niques, materials, construction planning, but also to the experience gained from
the work differing from the assumptions adopted in the design phase.
Geomonitoring relates closely to the tunnel construction method. lts influence on
the final effect of the works is significant. This issue was added to this sub-topic
hecause of its expertness and special character.

The sub-tapic covering the issue of operational safety is more and more often put
inta programmeas of important conferences, mainly tunnelling and road ones. This
is due to the need for growing road traffic, but also due to a tendency of lowering
safety risks and aceident rates.

Similarly to the previous conference where the experience gained from the con-
struction of the Mrazovka urban road tunnel was the principal content of the topic
C, highway tunnel planning and construction is the main theme of the topic C of
this conference.

Many tunnels, e.g. the Branisko, Horelica or Mrazovka, are just before completion,
tunnelling work is being started on other Czech highways, e.g. on the Panenska
and Valik tunnels. In addition to those tunnels our companies are building tunne-
Is abroad, e.g. in Croatia or Slovenia. A common attribute is that all of them are
executed using the NATM with a wide scale of modifications responding to diffe-
ring geologies.

A) IMPLEMENTATION

VEHICULAR TUNNELS

Zlichov tunnel - part of the Prague inner road ring

Ing. Radek Brokl, Ing. Eva Schrejerova

This cut-and-cover road tunnel is part of the project of the City Ring Road section
from Zlichov to Radlicka Street. The construction box supported with anchored
diaphragm walls, using soldier piles and interlocking piles, was 371m long, 30 -
45m wide and 21m deep. A complex issue of the relationship with rails operated
by Czech Railways had to be solved in the course of the works. The 152m long tun-
nel structure is a reinforced concrete vaulted frame of two tubes, each 24.5m wide.
The tunnel was commissioned in October 2002. A significant part of the paper is
dedicated to the works phasing.

Ventilation shaft and its connection to underground objects of the Branisko
tunnel

Ing. Anton Fejfar, Ing. Vladimir Kotrik

This 122m deep ventilation shaft with a net diameter of 7.0m is necessary for unre-
stricted service of the Branisko road tunnel. This tunnel was a topic of our previ-
ous conference. The paper deals with the shaft sinking technique using a 400mm-
diameter pre-bore, waterproofing and secondary lining. A description of the ven-
tilation shaft - tunnel intersection (8 x 13m) forms an important part of the paper.
The paper deals comprehensively with the issue of the proposal for a section of
the highway running across Ceské stiedohofi (Czech Highland) where 4 highway
tunnels are designed. Major part of this paper is dedicated to the equipment for
the above-mentioned tunnels, which was a subject of development and has no
unambiguous solution. This paper is closely connected with the papers on the
Operational safety in tunnels.

Besonderheiten beim BauLechler der Tunnel Goschutz mit Dolzschen an der BaB
17 Dresden - Prag

Ing. Klaus - Peter Lechler, Prof, Ing. Bernard Maidl, Dr. Ing. Matteo Ortu

Two highway tunnels, i.e. the Goschutz (2,340m) and Dolzschen tunnel (1,070m)
were built on the A17 Dresden highway bypass. The authors' contribution sum-
marises the design solution, geotechnical parameters and experience, and provi-
des interesting details of the works.

Excavation of the Andorra and Guadaerrama tunnels by TBM

Petr Kirchner, Ing. Jifi Smolik

Spain also continues a large-scale development of the transport infrastructure,
namely the network of highways, high-speed railways and traffic systems in citi-
es. Tunnels are inseparable parts of this network. This paper introduces the appli-
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zeni plnoprofilovych razicich stroji Wirth&Herrenknech na vyse uvedenych tune-
lech. V8echny vyrobené TBM byly pfipravovany na dosahovani mésfénich postu-
pl na drovni 500 m pfi definitivnim profilu tunelu 8,5 m v panelovém osténi.
Dosazeny denni maximalnf vykon 26,6 m.

Dalnice D8 - tunely Panenska a Libouchec

Ing. Milan Kolousek, Ing. Martin Dulék, Dr. Vaclav Husnar, Ing. Miloslav Sala¢

Na ¢asti dalnice D8, stavba 0807 Trmice - statni hranice jsou vyprojektovany dva
dalniéni tunelové objekty s ndzvy tunel Libouchec v délce cca 500 m a tunel Panen-
sk délce v cca 2000 m. Oba jsou navrzeny s jednosmérnymi dvoupruhovymi trou-
bami. Piény profil pro provoz 56 m? Piispévek charakterizuje Usek déinice, viastni
parametry tunelll i technologické vybaveni s dirazem na bezpe&nost v tunelech.
Uetlibergtunnel: Tunnelbohrerweilerungsmachine mit Hinterschneidtechnik am
Uetlibergtunnel in Einsatz

Daniel Marti

Tunely pod horou Uetliberg jsou z hlediska tunelaiského unikatnim dilem. Dva
paralelni tunely o priméru cca 14,4 m (160 m?) v celkové délce 4,4 km jsou navr-
Zeny jak kapacitng, tak i maximélné bezpetné z hledisek provozni bezpeénosti.
PFispévek seznamuje s celkovym fesenim, navrhem strojd TBM a TBE, organizaci
a technologii vystavby hlavné rozsifovani tunelli novym razicim zafizenim.
Silnice 1/38 Jihlava, obchvat zakryta &ast sil. 1/38km 10,295 - 10,599

Ing. Miroslava Minafova, Ing. Jifi Pechman

Hioubeny silniéni tunel délky 304 m, budovany metodou cut-and-cover, bude po dobu-
dovéni i vyznamnym ekologicko-krajinnym produktem vybudovanym v méstské
zastavhé. Prispévek seznamuije s technickym feSenim konstrukce se dvéma tubusy.
Realizace definitivniho osténi tfipruhovych tuneli Mrazovka

Ing. Jifi Mosler, Milo$ Bejéek, Ing. Karel Borovsky

Vystavba tunelu Mrézovka, dnes nejrozsahlej$i podzemni dopravni dilo v Praze, je
v zavéretné fazi vystavby. Prispévek autor( se vénuje hlavné organizaci a techno-
logii provédén{ definitivniho osténi tiipruhovych tunel véetné systému kontroly
jakosti. Sekundamni osténi v tlousce 450 mm na svétly priifez 107 m?s celoplo$nou
foliovou izolaci tl. 3 mm bylo v délkach 653 a 627 m v klenbé betonovano s pojizd-
nym ¢tytkloubovym ocelovym bednénim délky 14,4 m a hmotnosti 120 tun.

cation of full-face TBMs Wirth&Herrenknecht to the above-mentioned tunnels. All
TBMs were manufactured with a target of achieving monthly advance rates of
about 500m (final tunnel cross section of 8.5m, segmental lining). The maximum
output amounted to 26.5m per day.

Panenska and Libouchec tunnels on the motorway D8

Ing. Milan Kolousek, Ing. Martin Dulék, Dr. Véclav Husnar, Ing. Miloslav Salad
Two highway tunnels, i.e. the 500m long Libouchec tunnel and about 2,000m long
Panenské tunnel were designed on a section of the D8 highway named the 0807
lot Trmice - state border. The design of the two tunnels features two uni-directio-
nal tubes. The net cross section is of 56 n?. The paper provides characteristics of
the highway section, parameters of the tunnels proper, and tunnel equipment,
putting stress on safety in tunnels.

Uetlibergtunnel: Tunnelbohrerweilerungsmachine mit Hinterschneidtechnik
am Uetlibergtunnel in Einsatz

Daniel Marti

Tunnels under Uetliberg mountain are a unique works from the tunnelling point
of view. Two parallel tunnel tubes 14.4m in diameter (160 n? cross section, total
length of 4.4 km) are designed with a sufficient capacity and maximum operatio-
nal safety. The paper informs about the overall solution, design of the TBMs and
TBEs, construction organisation and technique, primarily about the method of
enlarging the tunnels by new boring equipment.

The 1/38 road Jihlava, by-pass, covered section of the 1/38 road km 10.295 - 10.599
Ing. Miroslava Minéfova, Ing. Jifi Pechman

The 304m long cut-and-cover road tunnel will become an important environmen-
tally friendly element forming the landscape inside an urban development. The
paper informs about the technical solution of the twin-tube structure.

Execution of the final lining of the three-lane Mrazovka tunnels

Ing. Jiff Mosler, Milo$ Bejéek, Ing. Karel Borovsky

The Mrézovka tunnel construction, currently the most extensive underground pro-
jectin Prague, is in the final phase. The authors' contribution deals mainly with the
organisation and technique of execution of final lining of three-fane tunnels, inc-
luding the quality inspection system. The concrete vault of the 450mm thick
secondary lining (net cross section of 107 m?) was cast along the lengths of 653
and 627 m on waterproofing membrane using a travelling four-jointed steel form
(14.4m long, weighing 120 tons).

Obr. 1 Tunel Mrazovka - pohled na bednici viz v iseku tfipruhového tunelu
Fig. 1 Mrédzovka tunnel - travelling form in the three-lane tunnel section




Obr. 2 Rozplet zapadni tunelové trouby tunelu Mrézovka
Fig. 2 Bifurcation chamber at the western tube of the Mrézovka tunnel
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Vécna a Sasova koordinace stavebni zakazky , M&stsky okruh v tseku Radlicka -
Strahovsky tunel”

Ing. Miroslav Padevét, Ing. Ludvik Sajtar

Autofi piispévku po nékolikaletych zkuSenostech s vystavbou této vyznamné
a narotné stavby dospéli k nazoru, Ze koordinaéni éinnost, ktera je nejdilezitejsi
pro zdarny pribéh stavebni zakazky, neni jen v rukou partner( vystavby, ale
v posledni dobé jsou zdsadni vstupy zvenku napf. v oblasti majetkepravnich vzta-
hii, posuzovani ekologickych dopadd, financovani apod. Na konkrétnim piipadé
tunelu Mrazovka uvadsji tato rizika, Ve svém prispévku se hlavné vénuji dnes
hodné diskutované oblasti technologického vybaveni dopravnich tunelovych sta-
veb. V zavéru jsou uvedeny problémy v systému intenzivniho odvodu koufe pfi
pfipadném poZaru v tunelové troubg.

Tunnel construction on the Zagreb - Split Motorway

Ing. Mrvoje Perkovic, Ing. Robert Spanovi¢, Ing. Murak Radzepagi¢

Cela dalniéni soustava mezi Zagrebem a Splitem bude po dobudovéni dlouha
375,7 km. V sougasnosti je rozestavéna v nékolika usecich. Z naseho pohledu je
vyznamné, 7e je na ni 12 dalnitnich tunelll s délkou presahujici 20 km trasy
a nejdelsimi tunely Mala Kapela 5,780 m a Sveti Rok 5,661 m. PFispévek se vénu-
je hlavné technologii vlastniho raieni, geotechnické problematice priivodniho
masivu a také v zavéru nékterym pipadim nestability Eelby a nadloZi v priibéhu
raZeni v tunelu Sveti Rok v dolomitickém kavernovém masivu.

Technologia raZeni tunela Trojane v Slovinsku

Ing. Anton Petko

Tunel Trojane 2800 m je soucasti dalnice A10, budovany jako dvoutubusovy, vidy
se dvéma jednosm&mymi jizdnimi pruhy. Tunel je razeny v obtiznych geologic-
kych podminkéch v paleozoickych horninach, silné tektonicky porusenych. PFispé-
vek seznamuje s navrhem technologie, rozélenéni elby a stroji a materidlovym
vybavenim. Zvlatni pozornost je vBnovana razeni v podminkéch s nizkym nadlo-
#im (shallow cover class - SSC), kde se uplatiiuje charakteristicky ochranny destnik
z ocelovych rour o praméru 114 mm a délky 15 m. Pfes tyto obtizné podminky se
dosahuje postupu 42 - 45 m na éelbé.

Tunel Plasina

Ing. Milan Prazak, Ing. Dalibor Lugomer

Tunel Plasina je svou délkou 2300 m tfeti nejdel$i na nové budované jadranské
dalnici, je razen v horském masivu, ktery je typickym vapencovym dtvarem.
Pravé jevy typické tomuto krasu (kaverny i rozsedliny) provézeji razbu od pocat-
ku. Technologie provadéni je zaloZena na nové rakouské tunelovaci metodg,
denni postupy vystavby jsou vzhledem k charakteru priivodniho masivu od 2,7
do 6,75 m.

Tunel Horelica budovany v zloZitych podmienkach paleogénu Zapadnych Beskyd.
Ing. Gustav Schnierer

Tunel Horalica na trase dalnice D3 je sougasti koridoru spojujici Slovensko s Pol-
skem. Je dlouhy 605 m, dvoupruhovy, budovany v morfologicky velmi Elenéném
Uzemi. Piispévek charakterizuje technické feseni projektu, technologii vystavby
i technologické provozn{ vybaveni. | pies vyrazné obtizné podminky razeni NRTM
(p¥i raZeni bylo poutito 29 vystrojovacich schémat) byl tunel vyraZen bez vyrazné
Ujmy na zdravi ¢i majetku.

Problems with the execution and time coordination of the "City ring - section
Radlick4 street - Strahovsky tunnel"

Ing. Miroslav Padevét, Ing. Ludvik Sajtar

The authors of the paper, having a several years' experience of the construction of
this important and complex project, have reached a view that co-ordination acti-
vity, which is the most important for a successful progress of a contract, is not
under the control by the construction partners. External inputs, e.g. those in the
region of property-legal relations, assessment of environmental impacts, funding
etc., have recently become critical factors. They demonstrate those risks on
a concrete example of the Mrazovka tunnel, primarily the today frequently dis-
cussed field of equipment of road tunnels. The paper is concluded by a descripti-
on of problems in the system of intensive smoke extraction in case of a tunnel fire.
Tunnel construction on the Zagreb - Split Motorway

Ing. Mrvoje Perkovic, Ing. Robert Spanovic, Ing. Murak Radzepagic

The entire motorway system between Zagreb and Split will be 375.7km long after
completion. Currently several sections of the motorway are under construction,
From our point of view, it is important that the system contains 12 tunnels with
a length exceeding 20km. The 5,780m long Mala Kapela and 5,661m long Sveti
Rok are the longest tunnels on the route. The paper deals mainly with the exca-
vation method, geotechnical issues and also, in the conclusion, particular cases of
unstable face and overburden in the course of the Sveti Rok tunnel excavation car-
ried out through a dolomite cavernous massif.

Excavation technology on Trojané tunnel in Slovenia

Ing. Anton Petko

The Trojané tunnel (2,800 m) is part of the A10 highway. The tunnel consists of two
tubes, each containing two uni-directional traffic lanes. The tunnel is driven in dif-
ficult geological conditions of heavily tectonically broken Palaeozoic rock types.
The paper provides information about the proposed technique, face division and
construction plant, and about materials. Special attention is devoted to the shal-
low cover class excavation (SCC) with application of a typical canopy pre-support
using 15m long steel tubes 114 mm in diameter. Despite the difficult conditions,
an advance rate of 42 m is achieved.

The Plasina tunnel

Ing. Mitan Prazak, Ing. Dalibor Lugomer

The Plasina tunnel with its length of 2,300m is the third longest tunnel on the
newly developed Adriatic highway. It is excavated through a mountain massif,
which is a typical limestone body. Caverns and crevasses are phenomena typical
of this karst, encountered from the excavation beginning. The excavation techni-
que is based on the New Austrian Tunnelling Method. Daily advance rates vary
from 2.7 to 6.75m, depending on the character of the surrounding rock mass.
Horelica tunnel executed executed in complicated conditions of the west Besky-
dy mountains

Ing. Gustav Schnierer

The Horelica tunnel is found on the D3 highway route, which is part of a corridor
connecting Slovakia with Poland. The double-lane, 605m long tunnel is driven in
an area with heavily dissected topography. The paper provides characteristics of
the technical solution of the design, construction methad and construction plant.
Despite conditions very difficult for the NATM application {29 support patterns
were used in the course of the excavation work), the excavation was completed
without any serious injury to health or property.

Obr. 3 Trasa metra IVC1 - jednolodni stanice Kobylisy, pohled ze stanice na jednokolejné tunely a eskalatorovy tunel
Fig. 3 Metro line IVC1 - Kobylisy one-vault station - single-rail tunnels and the escalator tunnel viewed from the station
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Silniéni tunely v Cin& - vjvoj konvenéniho tunelovani v poslednim desetileti

Ing. Martin Srb, Dr. Harald Wagner, Dr. Alfred Schulter

Autofi pfispévku piimo encyklopedicky hodnoti rozvoj tunelovani v Cing za
posledni desetileti. Jejich zkuSenosti a piehled jsou velkym kladem pfispévku.
V pfispévku je zddraznéna kladna pitomnost mezinarodnich konzultantG béhem
pfipravy a realizace vSech velkych projekt(. V pfispévku jsou v tabulce charakteri-
zovany délniéni tunely budované v letech 1993 - 2003. Déle je uvadén piehled
predpisti a norem pro projektovani & realizaci. Velka Gast pfispévku je vénovana
typickému projektu a jeho organizaéni struktuie, podilG konzultantd na jednotli-
vych etapach vystavby, ale i cené dila.

Dalni¢ni tunel Horelica - pfiklad slovensko-¢eské spoluprace

Ing. Jifi Svoboda, Ing. Ivan Gabri§, Doc. Ing. Stefan Belogevig

Vedle zvyraznéni spolupréace na projektu i realizaci vlastni stavby se autofi vénuiji
zévaznym problémm, které bylo nutno fesit v pribéhu pfipravy a vystavby. Na
zatatku stavby $lo o portalovy dsek zaloZeny v sesuvném Uzemi a v zavéru bylo
nutno Fesit bezpe¢nostni opatieni souvisejici s pozarni bezpednosti. Tento poza-
davek bezpeénosti je umocnén skutecnosti, Ze vybudovany tubus dalniéniho tune-
lu bude diouhodobé uZivan jako obousmérny.

Komplikace pii vystavbé prazkumné Stoly pro stavbu & 0079 Spejchar - Pelc Tyrolka
Ing. Jan Frantl, Ing. Alexandr Butovié

Stavba tunelu pod Stromovkou se stane v pfistich letech stejné vyznamnou jako
dnes tunel Mrazovka. V soucasnosti je ve vystavbé prizkumna $tola o profilu jed-
nokolejni ddinf traté v celkové délce 1950 m, a to pievaing v profilu budoucf jizni
tunelové trouby. Vedle charakteristiky zajmového Gzemi a technického popisu se
pfispévek vénuje vlastni problematice razby, ndvrhu mechanizace, zafizeni stave-
nisté i ovlivnéni povodni r. 2002.

Stavebnotechnologické zhodnotenie razenia priezkumnej $tolné Visiiové

Ing. Juraj Kelesi, Ing. Mikulas Pakh, Ing. Juraj Androvi¢

Stola tunelu Vidiiové byla prorazena po 3,5 letech velmi nérotné tunelarske prace.
V pfispévku autofi seznamuiji s priibéhem praci, jejich zhodnocenim i pfinosy na
pfipravu a realizaci budouciho velkého tunelu.

Stola 11,6 - 12,9 m? v celkové délce 7,480 m byla raZena ze dvou portéld, a to jed-
nak TBM, jednak NRTM. V obsahu pfispévku jsou shrnuty a zhodnoceny naroé-
nost razeni v silné tektonickém masivu i zplsoby ptekonani potizi pfi neimérmém
vodnim pfitoku. V zavéru autofi zd(iraziiuji, Ze rozhodnuti realizovat $tolu bylo
spravné pro zjiSténi geologickych podminek, vhodnost flexibilni metody NRTM,
neocenitelnost poznatkd pro technologické moznosti pfi zpeviiovéani poruchovych
pasem a v neposledni fadé i pro zku$enosti pro eventualni konstrukci TBM.
Razené stoly na dalnicnim obchvatu Plzné

Ing. Vladimir Sélus, Ing. Zbysek Vozarik

Priizkumna $tola Valik v délce 380 m byla realizovéana pro ovéfeni néroénych geo-
logickych podminek pro dva spojené tubusy razenych dalni¢nich tunelli na dalni-
ci D5 na obchvatu Plzné. Piispévek se vénuje problematice zvolené technologie
razby pro $tolu 3,4 x 3,6 m, ale i problematice ochrany Zivotniho prostfedi.

Také druhé obdobné dilo na trase dalnice D5, §tola do sedimentatni nadrze v délce
380 m byla pozoruhodna svoji realizaci, hlavné v Useku podchodu pod realizova-
nou rychlikovou trati.

Road tunnels in China - Last decade development in conventional tunnelling
Ing. Martin Srb, Dr. Harald Wagner, Dr. Alfred Schulter

The authors of this paper assess the development of tunnelling in China in the past
decade in a literally encyclopaedic manner. Their experience and knowledge are
a great positive of the contribution, The paper stresses the positive presence of inter-
national consultants in the phase of planning and implementation of all significant pro-
Jects, A table contained in the paper shows characteristics of highway tunnels built in
the years 1993 - 2003. Also a list of regulations and standards on designing and works
execution is contained in the paper. Substantial part of the comments to the paper is
dedlicated to a typical project and organisation structure of the pn?jec{. consultants'
contribution in particular construction phases, but also to the cost of the works.
Horelica highway tunnel - example of Slovak-Czech cooperation

Ing. Jii Svoboda, Ing. lvan Gabris, Doc. Ing. Stefan Bolosevié

Apart from placing stress on the collaboration on the design and construction, the
authors deal with serious issues which had to be solved in the course of the plan-
ning and construction work. From the very beginning difficult was the portal secti-
on founded in a slide area, and, at the end, solution of safety measures following
from the requirement for fire safety. This requirement is augmented by the fact that
the completed highway tunnel tube is going to be used as a bi-directional tunnel,
Complication during the exploratory gallery excavation for the no. 079 Spejchar -
Pele-Tyrolka construction

Ing. Jan Frantl, Ing. Alexandr Butovi¢

The construction of a tunnel under the Stromovka park will become equally
important in the following years as the current Mrazovka tunnel construction.

An exploration gallery is being excavated now. The roughly 1,950 m long gallery
has a profile of a single-rail mine track. It is mostly located at the cross section of
the planned southern tunnel tube.

Apart from a characteristics on the area of operations and technical description,
the paper deals with the issues of excavation, proposal for the construction plant,
site facilities and impact of the flood in 2002.

Construction and technological evaluation of the ViSiové investigation gallery excavation
Ing. Juraj Kelesi, Ing,‘ Mikulas Pakh, Ing. Juraj Androvic

The gallery for the Visriové tunnel holed through after three years of very deman-
ding tunnelling work. The authors of the paper provide an information on the
course of the work, its assessment and contributions to the planning activities and
construction of the full-size tunnel to come,

The 7,480 m long gallery with a cross section of 11.6 - 12.9 ¥ was driven from two
portals, using a TBM and the NATM. The paper sums up and evaluates the deman-
ding character of the excavation through a tectonic rock mass and methods applied
to overcome difficulties due ta excessive water inflows. In the conclusion the aut-
hors stress the fact that the decision to drive the gallery was correct. It was used for
determination of geological conditions, assessment of suitability of the flexible
NATM application, obtaining invaluable information for assessment of technologi-
cal possibilities in improw'ng weakness zones, and, the last but not least, for the
axperience applicable in a TBM design if needed.

Exploration galleries on the Plzen highway bypass

Ing. Viadimir Sélus, Ing. ZbySek Vozarik

The exploration gallery for the Valik tunnel at a length of 380m was realised after
verification of demanding geo!ogfca! conditions for two joined tubes of mined
highway tunnels on the D5 :'ghway, on the Pilsen bypass route. The contribution
is devoted to the issue of the technique selected for the excavation of a 3.4

x 3.6m cross-section gallery, but also to the environmental pretection issue.

Also the other similar structure on the D5 highway, i.e. a 380m long gallery lea-
ding to a sedimentation tank, was unusual in terms of the work execution, above
all in the section passing under an operating high-speed railway track.

Obr. 4 Trasa prazského metra [VC1 - jednolodni stanice Kobylisy s kolejistdm a vystavbou nastupisté
Fig. 4 Metro line IVCT - Kobylisy one-vault station with rails and platforms under construction
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Zkugenosti z vystavby praZského metra, nejvyznamnéjsi stavby v Praze v minulych
letech, napliiovaly velkou ¢4st minulé konference. Soutasné vystavba stavby
IVC1, které sice neni patefni v centru mésta, také pfina$i nové perspektivni pro-
jekty a technologie. Jsou to pfedeviim vysouvané tunely pod Vitavou a vystavba
jednolodni stanice. Obé feSeni svym vyznamem jsou piinosem do tuneldfské
encyklopedie.

Razeni jednolodni stanice praZské podzemni drahy

Prof. Ing. Milo$ Bucek, Ing. Jan Skrabek, Ing. Miloslav Zelenka

Po desstileti se snafili projektanti a dodavatelé realizovat v Praze jednolodni sta-
nici metra. PiileZitost nastala aZ pfi vystavbé trasy, kterd prodluzuje stavajicich 51 km
trasy o dalsi 3,7 km Usek do Severniho mésta. Stanice ma svétlou Sitku 18,4 m
a vysku 11,2 m, celkové délka je 147,9 m se dvéma Sikmymi eskaltory.
Piispévek se vénuje popisu systému razby ve vazbé na zastizené geologické pro-
stedi ordovickych hornin pod kfidovymi sedimenty. Zavazné zkuenosti z razby
i monitoringu sestavili autofi do zavérd obecného charakteru.

Stanice metra Kobylisy - prvni jednolodni razena stanice v Praze

ing. Jifi Rzi¢ka

Pispévek se hlavng vénuje koncepci vyvoje stanice, technickému fedeni a umis-
t&ni stanice. ZdGraziiuje se také, Ze technologicky prostor dosud navrhovany
u véech razenych stanice v arovni nastupi§té v technologickém tunelu se realizu-
je v zapadnim podpovrchovém vestibulu. Pfi technologii raZeni, které bylo viastné
kombinaci horizontalniho a vertikalniho &lenéni, dochazelo k predpokladanym
deformacim a deformace na povrchu nevykazaly zatim Zadné poruseni zastavby.
Zkusenosti z realizace vysouvanych tunelli metra pod Vitavou

Doc. Ing. Jan Vitek, Ing. Jifi Muhl

Tunely metra IVC1 pod Vltavou byly stavény originalni metodou vysouvéni. Tato
metoda vzbudila pozornost na mnoha zahraniénich sympoziich.

Autofi v pfispévku popisuiji princip vystavby a pak nékteré zajimavé skuteCnosti.
Vedle vlastniho vysunuti a stabilizace ve vztahu k plavebnimu reZimu kladou velky
dlrraz na vlastni provedeni konstrukce tubusu.

Névrh betonu, zkougeni, harmonogram ukladani, hutnéni a osetfovani byly hlav-
nim ddvodem pro dosaZeni vodotésnosti. Tésnéni spar s trojnasobnym jisténim
a elektroohfev tyto podminky dopliiovaly.

Prace SMP Construction, a. s., pfi vystavbé hloubenych tunelii na trase metra IVC1
Vaclav Svarc, Petr Jelinek, Ing. Karel Dahinter

Ptispévek popisuje vystavbu nékolika hloubenych tratovych tuneld na trase IVC1.
Jedn4 se o Useky tuneli v délkach 100 - 130 m u stanic Ladvi, HoleSovic a v pro-
storu Troja. Tunely jsou dvoukolejné nebo jednokolejné s konstrukei Zelezobeto-
nového ramu. Provadéni bylo komplikované hlavné s nutnosti provadéni pielo-
ek siti. U stanice Ladvi byla z ela tunelu provadéna razba sméfujici ke stanici
Kobylisy.

ZELEZNICNI TUNELY

Ve vétéi mife se v soudasné dobg objevuiji na stavebnich konferencich a sympozi-
ich prispévky tykajici se Zeleznitnich tunelli. Tento trend bude uréité vzristat s podi-
lem novych koridorovych trati. V soutasnosti jsou ve vystavhé nebo se pripravuji
tunely na koridoru trati Ceska Trebova - Zabfeh na Morava, Celé naro€né dilo v CR
postavené pro rychlosti aZ 250 km/hod. bude v provozu v pfitim desetileti.

Nove tunely Krasikov 1 a Krasikov 2

Ing. Jifl Mara, Ing. Jifi Rizicka

Dva rozestavéné dvoukolejné tunely v délce 1089 m a 140 m jsou raZeny v masi-
vu kfidovych hornin tunelovaci metodou NRTM, ktera je pro dané heterogenni
geologické poméry velmi vhodna. V prispévku je popsano technické Fedeni, hlav-
né konstrukce priméarniho a definitivniho osténi ve vazbé na tfidy vyrubu TT3 aZ
TT5B, ale i vybaveni tuneldl vEetné tnikové cesty.

Postup praci na tunelech Krasikov

Ing. Jifi Tesaf

P{spévek z pohledu dodavatele se v&nuje technologii provédéni a shrnuje zkuge-
nosti z probihajicich raZeb. Razba se provadi v horizontalnim ¢lenéni. Postup
vystavby je v souladu s harmonogramem, ktery pfedpoklada ukongeni v poloviné
roku 2004.

Gotthard Basistunnel

Michal Rehbock, Aneete Ruckstuhl

Na tak velky a vyznamny projekt maze Seské i slovenské tunelafstvi pohlizet jen
s ohdivem a tctou. V piispévku je predstaveno Zelezniéni tunelové dilo dlouhé
57 km s jeho technickymi parametry, geologickymi poméry i jednotlivymi vycho-
zimi pracovisti. Stavba je &kolou uplatitovéni viech modernich tunelfskych
technologii provadénych vyznamnymi tunelafskymi firmami.

OSTATNI

YRPP Yellow river diversion projekt v Ciné

Ing. Radko Bucek, Ing. Martin Srb, Ing. Ermin Stehlik

Autofi predstavuji dalsi velky tuneldfsky projekt, ktery nemlZe mit srovndni
v nasich republikach. Jedna se o dilo, které bude pfivadét vodu tunelovou sou-
stavou del3i 220 km ze Zluté feky do centralni éasti, a to v kapacité 1,2 miliardy m?®.
Pfitom je nutno prekonat nékolik horskych hibetti s vyskou 2000 m. Prispévek je
pak dale zaméten na jizni Usek sestavajici ze 4 raZenych tuneld v délkéch 6,8 km,
26,4 km, 14,5 km, 42,5 km. S vyjimkou pfistupovych partii byly tunely raZeny
pomoci piné mechanizovanych razicich $titd. CtyFi tunelovaci stroje s primérem
4,8 - 4,9 m splnily odekavani, kdy? mésiénf postupy se pohybovaly ptes 1km/mésic
a denni od 70 - 100 m. Také navrieny systém segmentovaného osténi spinil poZa-
davky rychlosti montaze. Autofi jen zddraziiuji nutnost peclivého pouzivani tésni-
cich gumovych péska.

Tunel
METRO

The experience gained from the development of the Frague Metro, the most
important project implemented in Prague in the past years, used to fill substanti-
al parts of our conferences. The current construction of the line IVC1, despite the
fact that it is not a principal line running through the city centre, is also connected
with new promising designs and techniques. Worth mentioning are above all the
immersed tunnels faunched under the Vitava River from a casling basin, and the
construction of a one-vault station. The two solutions are so significant that they
may be considered a contribution to a tunnelling encyclopedia.

Prague metro one nave driven station

Prof, Ing. Milos Bucek, Ing. Jan Skrébek, Ing. Miloslav Zelenka

For decades designers and contractors have been pursuing an aim of building
a one-vault metro station. The opportunity emerged after a long time, at the con-
struction of a line extension adding another 3.7km to the currently 51km long
Metro network, i.e. the section leading to the Northern City. The station net span
is of 18.4m and height of 11.2m. The 147.9m long station has two inclined escala-
tor shafts.

The paper contains a description of the excavation system in connection with the
geology encountered comprising of Ordovician rock overlain by Cretaceous sedi-
ments. The authors developed general conclusions on the basis of the significant
experience of the excavation and monitoring.

The Kobylisy Metro station - the first one-nave driven station in Prague

Ing. Jiff RitZicka

This contribution is mainly dedicated to the conception of the station develop-
ment, technical solution and the station location, It also points out that equipment
rooms, till now located at mined tunnels built at the platform level, are located in
the western underground concourse. Deformations within anticipated limits were
recorded during application of the excavation technique combining a horizontal
and vertical sequencing system. Surface deformations have not caused any
damage to existing buildings.

Experience from the erection of launched subway tunnels under the Vitava river
Doc. Ing. Jan Vitek, Ing. Jifi Muhl

The tunnels of the Metro line IVC1 under the Vitava River were constructed using
an original method of launching. This method caught the attention at many sym-
posiums abroad.

The authors of the paper describe the construction principle and mention some
interesting details. Apart from the launching proper and stabilisation of the tube
with respect to the cruising regime, they place a great stress on the construction
of the tunnel tubes.

The concrete composition, testing, programme of casting, compacting and curing,
these were the principal factors of building watertight tunnels. These conditions
were supplemented by a system of joint sealing with a triple backup, and elect-
rothermal concrete heating.

The work of SMP Construction, a.s., activities on cut-and-cover tunnels of the
Metro line IVC1

Visclav Svare, Petr Jelinek, Ing. Karel Dahinter

The paper describes the construction of several cut-and-cover running tunnels
on the IVC1 alignment. These are 100 - 130 m long tunnel sections found next to
the Ladvi and HoleSovice stations, and in the area of Troja. The structure of the
double-rail or single-rail tunnels consists of reinforced concrete frames, The
work was complicated mainly due to a necessity for relocating utilities, At the
Ladvi station, the excavation was carried out from the tunnel head towards the
Kobylisy station.

RAIL TUNNELS

Papers dealing with railway tunnels have been presented more frequently in con-
ferences and symposiums. This trend will certainly grow with the growing extent
of new railway corridor lines. Currently tunnels found on the Ceskd Trebova -
Zébteh na Moravé corridor line are being built or planned. The entire demanding
project, constructed in the CR for a design speed of 250 kmy/h, will be completed
in the next decade.

Krasikov 1 and Krasikov 2 double track tunnels

Ing. Jiff Méra, Ing. Jifi RiZicka

The two tunnels (1,089 and 140 m long) ars under construction. They are driven
through a Cretaceous rock mass using the NATM, which is a method very suitab-
le for the given heterogeneous geological conditions. The contribution contains
a description of the technical solution, mainly the primary and secondary lining,
in relation to the excavation classes TT3- TT5B, but also the equipment of the tun-
nels including escape ways.

Advance of the Krasikov tunnels excavation

Ing. Jiff Tesar

This paper deals with the excavation technique from contractor's point of view,
and summarises the experience gained from the ongoing excavation. A horizon-
tal excavation sequence is used, The excavation progress complies with the sche-
dule, which expects the conclusion in mid-2004.

Gotthard Basistunnel

Michal Rehbock, Aneete Ruckstuhl

Such a large and important project can be viewed by Czech and Slovakian tun-
nelling industry with admiration and respect only. The paper introduces the con-
struction of a 57km-long railway tunnel with its technical parameters, geology and
individual points of attack. The project is a school of application of all state-of-the-
art tunnelling techniques applied by major tunnelling contractors.

MISCELLANEOUS

YRDP Yellow River Diversion Project in China

Ing. Radko Bucek, Ing. Martin Srb, Ing. Ermin Stehlik

The authors introduce another major tunnelling project, for which no comparison
can be found in our republics. The system of tunnels exceeding 220 km in length
will supply water from the Yellow River to the central part (1.2 billion m’ annually).
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Dalsi prisp&vky zatlenéné do sekce jsou zaméfeny na materidly &i dinnosti, které
Uzce souviseji s tunelaiskymi technologiemi a stavbami.

Betonafska vyztuz sekundarni klenby pro silni¢ni tunel Mrazovka na méstském
okruhu v Praze

Ing. Antonin Brnugak, Ing. Frantisek Cizek, Milan Koner

Pro sekundarni osténf tunelu Mrazovka bylo navrieno pouZiti samonosné vyztuze.
Zékladnim nosnym prvkem byl ramenét ve tvaru otevieného lichobéznika. V pfis-
pévku jsou zahrnuty zku$enosti s pouZitim ukladaciho vozu i popis celé problema-
tiky pfi betonazi klenby.

Geodézie doprovazejici vystavbu tunelG NRTM

Ing. Petr Hlavadek

Viyznam geodetickych praci pfi vystavhé tunelG metodou NRTM netfeba zdiraz-
fovat. Vysoce kvalitni sluzba je zakladni podminkou pro uspé$nost realizace.
V pfispévku jsou uvedené popisy geodetickych metod a pfistroji pro NRTM. Velmi
populdrné a odborné charakterizuje ¢innosti tunelaiské geodézie od pfipravy pod-
kladu pro projektanta aZ po geotechnicky monitoring.

Meracské préace na tuneli Trojane

Ing. Milan Smaho

Tunel Trojane, jak uz se objevuje v jiném piispévku, je raZen ve velmi téZkych geo-
logickych podminkach, proto se zde pouziva i sloZita technologie velmi tizce spo-
jend s kontinualnim sledovanim konvergence v tunelu i na povrchu. Objem méic-
skych praci byl velky a sloZity. Autor piispévku popisuje ¢innosti i hodnoti zkue-
nosti a pribézné vysledky.

Bezpecnostni opatfeni pfi razbé pod vodnimi toky

Ing. Jaroslav Némegek, Ing. Alexandr Butovié

Pfispévek popisuje zkuSenosti pifi razbé nékterych podzemnich staveb podchazeji-
cich Vltavu v Praze a popisuje bezpegnostni opatfeni proti privalu vod pouita pfi
jejich vystavbé. V ¢lanku jsou tabulkovitg shrnuty technické ddaje realizovanych
staveb s vysledky méfeni prisaku vod. Rozhoduijici odstavec je vénovan névrhu
opatfeni pro stavbu ¢. 0079 Spejchar - Pelc Tyrolka.

Nové trendy v provadéni zeminovych kotev a mikropilot

Ing. Adam Janicek

Prispévek se vénuje novym poznatkiim, zkuenostem a materialéim tohoto oboru.
Jako univerzalni feSeni se pfi praci v zeminach jevi pouZivani zavrtavanych injek-
taznich kotevnich tyéi. U novych materialG se uvadi aplikace svahovych hiebik{
vyrobenych z uhtikovych vldken. V dal§im odstavci jsou uvedeny zkudenosti se
zavrtdvanymi mikropilotami se soubéZnou injektazi.

Obr. 5 Trasa praZského metra IVC1 - jednokolejny tubus metra pfipraven
k vysouvani pod feku Vitavu

Fig. 5 Prague Metro line IVC1 - single-track Metro tunnel tube ready for
launching under the Vitava River

It will overcome several mountain ridges with an altitude of 2,000 m a.s.l. The con-
tribution is further focused on the southern section consisting of 4 mined tunnels
6.8km, 26.9km, 14.5km and 42.5km long. Excepting access parts, the tunnels were
driven using shielded TBMs. Four TBMs with diameters ranging from 4.8 to 4.9 m
met expectations. Advance rates exceaded Tkm per month or 70-100m per day,
Also the proposed systern of segmental lining met the requirements for the
assembly rate. The authors stress the necessity of careful application of sealing
gaskets.

The other papers incorporated into this section are focused on materials or activi-
ties closely connected with tunnelling techniques and constructions.

Secondary vault lining reinforcement of Mrazovka road tunnel on the town ring
in Prague

Ing. Antonin Brnusék, Ing. Frantisek CiZek, Milan Koner

Self-supporting reinforcement cages were used for the secondary lining of the
Mrazovka tunnel. Fundamental load-bearing element was a stiffening truss having
a shape of an open trapeze. The authors share their experience of the use of the
reinforcement-placing travelling platform and explain the complex issue of the
vault casting.

Surveying accompanying the tunnel construction by NATM

Ing. Petr Hlavadek

The significance of surveying in the construction of tunnels using the NATM does
not need to be stressed. High quality service is a fundamental condition of
successful realisation. The paper presents descriptions of survey methods and
instruments used at the NATM. It provides both a very popular and professional
characteristics of tunnel surveying, starting from preparation of fundamental sur-
vey control of structure design to geotechnical monitoring.

Survey works for the Trojane tunnel construction

ing. Milan Smaho

The Trojane tunnel, as already mentioned in another paper, is driven through very
difficult geology. Therefore a complex technique is used very closely connected
with continuous monitoring of convergences inside the tunnel and on the surface.
The volume of the survey work was large and complex. The author of the paper
describes activities and evaluates the experience and current results.

Security measures during the tunnel driving under water-courses

Ing. Jaroslav Némecek, Ing. Alexandr Butovi¢

This contribution describes the experience of the excavation of several tunnels
passing under the Vitava River in Prague, and safety measures against water bre-
akout adopted in the construction. The paper contains tables summarising tech-
nical data on the completed tunnels and results of water leakage measurements.
The principal paragraph is dedicated to the proposal on measures for the con-
struction lot No. 0079, Spejchar - Pele Tyrolka,

New trends in installation of soil anchors and micropiles

Ing. Adam Janiek

The paper deals with new knowledge, experience and materials of this industry.
The application of self-drilling anchor reds fitted with injection adapters seems to
be a universal solution for working in soils. Regarding new materials, application
of slope nails made of carbon fibres is described. Another paragraph contains the
experience of self-drilling micropiles with concurrent grouting.

Obr. 7 PInoprofilova raZba silniéniho tunelu Plasina
Fig. 7 Full-face excavation of the Plasina road tunnel
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B) MONITORING

Geotechnicky monitoring pfi vystavbé metra IVC

Ing. Karel Kolesa

V &lanku autor prediozil velmi podrobny papis komplexniho monitoringu pfi razbé
&asti trasy IVC1 praiského metra vietné kaverny velkych rozmérd (230 m'’), ve
které je umist&na jednolodni stanice Kobylisy. Vlastni tunely metra byly vyrazeny
v pomérné velmi obtiznych geologickych podminkach. Pod relativné hustou nad-
zemni zastavbou byly zastifeny horniny prazského ordoviku, pfedné sedimenty
dobrotivskych vrstev. Pii geomonitoringu byly komplexn@ vyuZity vsechny moni-
torovaci metody uvedené v tvodu. Je popsén i zpisob shromaidovéni, skladova-
ni a distribuce naméfenych dat. Zvlastni pozornost je vénovana geomonitoringu
velkorozmérové kaverny Kobylisy. Vysledky monitoringu, resp. deformagni reakce
horninového masivu na razbu, byly okamzité vyuzivany pro rozhodovaci proces
sméfujici k optimalizaci postupu razby a zejména k rozmisténi jednotlivych kotev
a stanoveni jejich délek. Veskeré tunely a podzemni Easti dila jsou v soucasné
dobg (srpen 2003) vyraZeny. Probiha montaz technologie, aby stavba mohla byt
pfedana k uzivani v roce 2004.

Geomonitoring pii stavbé tunelu Migechvosty, modernizace trati Kralupy nad
Vlitavou - Vraiiany, tunel v km 446,030 - 446,420

Ing. Vaclav Vesely

V piispévku se ator vEnuje popsani vybudovani a provozovani komplexniho
monitoringu na vystavhé tunelu pfi modernizaci zelezniéniho koridoru &. 1 v Kra-
lupech (Migechvosty). Tunel byl raen NRTM v nepfili$ sloZitych geologickych
pomérech, které viak byly komplikovany pfeloZenim plvodni trati z povrchu do
horninového masivu. Zastizené horniny byly vapnité piskovce, jihozapadniho
okraje ¢eské kiidové tabule. Vyhodou bylo, Ze se projektant nemusel vypoFadat
s nadzemni zastavbou. Autor v textu struéné shrnuje principy NRTM a vyznam
monitoringu pro jeji Usp&sné uplatnéni. Jsou popséany zékladni metody méfeni
{opticka konvergence extenzometry ve vitech a tlakové podusky) a ukézény hlav-
ni vysledky a zplisob prezentace hlavnich typii méfeni. Razba tunelu probihala
v roce 2001, V sou¢asné dobé je jiz tunel v uZivani.

Geotechnicky monitoring v podminkach tunelu Bfezno

Ing. Ondrej Kostohryz

\ predloZeném pispévku autor seznamuje s projektem komplexniho monitoringu
na vystavh@ Zelezniéni pielozky na trati Chomutov - Bfezno u Chomutova. Tunel
na této preloice je asi 1800 m dlouhy, mé profil cca 65 m* a je razen v Ceské repub-
lice poprvé pouzitou metodou obvodového vrubu. Tunel je raZen v extrémné slo-
zitych geologickych pedminkach v uhelné panvi s riizné intenzivnim poddolova-
nim. V pfispévku jsou pfedioZeny projekt méfeni, zplisob zpracovéni a prezentace
zméFenych dat a priklady nékterych vystupd z méfeni. Hlavni pouZité metody
méfeni jsou optickd konvergence, dopliiovana v kontrolnich profilech, zejména
méfeni poklesové hladiny extenzometry ve vrtu. Na stavbé doslo pfi razeni k roz-
sahlému kolapsu. Préce na razbé jsou v soutasné dobé (srpen 2003) zastaveny.
Zakladni problémy vystavby tunelil Mrazovka a monitoring.

Poklesy nad velkoprofilovymi tunely

Ing. Miroslav Koletkar

Mrazovka jsou tunely na prazském dopravnim systému dlouhém cca 1000 m raZe-
né prevazné v letenskych a libefiskych bridlicich praZzského ordoviku. Ve stfedni
g4sti byly ob# tunelové roury razeny velmi mélce pod zastavbou velmi citlivou na
nerovnomaérné sedani. Pri razbé tohoto dila, které probihalo v letech 1999 - 2002,

B) MONITORING

Geotechnical monitoring during the construction of the Prague metro IVC line
Ing. Karel Kolesa

The author presents very detailed description of complex monitoring in the exca-
vation of the IVC1 line of the Prague metro, including a large cavern (230 n),
which the one-vault station Kobylisy is positioned in. The metro tunnels were
excavated in relatively very difficult geological conditions. Prague Ordovician rock
was encountered under relatively dense surface development, Dobrotivy sedi-
ments layers above all. All monitoring methods contained in the introduction were
fully applied in the geomonitoring. Also the procedure of collecting, storing and
distribution of the data measured is described, Special attention is paid to geo-
monitoring of the large Kobylisy cavern. The monitoring results, or deformation
response of the rock mass to excavation were utilised immediately in the decisi-
on-making process with a target of optimalisation of the excavation procedure
and, above all, of determination of the anchoring pattern and anchor lengths.
Excavation of all tunnels and underground parts of the works has been comple-
ted. Currently, installation of equipment takes place so that the construction can
be handed over for operation in 2004,

Geomonitoring on the Migechvosty tunnel construction, modernisation of Kralu-
py n. Vit. - Vraiiany railway, the tunnel in km 446,030 - 446,420

Ing. Vidclav Vesely

The author devotes his paper to a description of development and application of
the complex monitoring in a tunnel construction at modernisation of the railway
corridor ne. 1 in Kralupy (Midechvosty). The tunnel was excavated by the NATM
in not too difficult geological conditions, which however were complicated due to
relocation of the surface route to the rock mass. The rock encountered consisted
of limey sand stone of the southwest edge of the Czech Cretaceous Table. The
advantage was that the designer did not have to cope with existence of surface
buildings. The author of the text summarised briefly the NATM methad and sig-
nificance of monitoring for successful application. The paper describes basic mea-
surement methods {optical convergence with borehole extensomelers and pres-
sure cells) and shows the main results and the method of presentation of the main
measurement types. The tunnel excavation was carried out in 2001, Currently the
tunnel is operating.

Geotechnical monitoring in Brezno tunnel conditions

Ing. Ondrej Kostohryz

The paper informs about the design of complex monitoring at the construction of
a realignment on the Chomutov - Bfezno u Chomutova line. The tunnel built on
this realignment is about 1800m long, its profile is about 65n7. It is excavated by
a mechanical pre-cutting method, used in the Czech Republic for the first time, The
tunnel is excavated in extremely difficult geological conditions in a coal basin with
varying intensity of undermining. The paper presents measurement procedures,
the method of presentation and measured data processing, and offers examples
of some measurement outputs. The main measurement methods applied are:
optical convergence, supplemented in check profiles, above all measurement of
settlement with borehole extensometers. A major collapse has occurred at the
site. The excavation operations have been suspended (August 2003).

Main problems encountered during construction Mrazovka tunnels and monito-
ring, Settlement ahove the big cross section tunnels

Ing. Miroslav Koleckar

About 1000m long Mrézovka tunnels, a part of the Prague traffic system, are exca-
vated mainly in the Letnd and Liberi shale of the Prague Ordovician. Two tunnel
tubes were excavated in their centre part at a very shallow depth under existing buil-
dings, very sensitive to differential settlement. During the excavation, which took

Obr. 6 Dokongena razba tunelu Krasikov |l
Fig. 6 Krasikov I tunnel excavation completed
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byl v ¢eskych zemich poprvé pfi razbé NRTM aplikovéan velmi rozsahly komplexni
manitorovaci systém. Autor &lanku se zabyval problematikou méfeni deformaci
vyvolanych razbou tunelu velmi dlouho. V pfediozeném &lanku proto velmi zasvé-
cené nejen popisuje ,strategii” komplexniho méfeni na této stavbé, na které se
podilela fada firem, ale i tuto strategii hodnoti a zamysli se nad efektem jednotli-
vych méfeni a pouzitych postupli. Zvlastni pozornost vénuje rozhodovacimu pro-
cesu odvijejicimu se z naméfenych vysledkd. RaZba tuneld Mrazovka byla dokon-
¢ena pocatkem roku 2002. V soutasné dobé se stavba dokonéuije.

Sledovani poruch nadzemni zastavby v ramci monitoringu v pribéhu vystavby
tunelu Mrazovka

Ing. Lud&k Bartos, Ing. Petr Bilek

Tento pfispévek je vénovan sledovani deformaci a pfipadnych poruch, které vzni-
kaly pfi razbé tunelu Mrazovka na objektech nadzemni zastavby. Téchto objektt
bylo celkem 85 a podle miry vlivu razby na jejich chovani byly rozdéleny do 3 sku-
pin. Autofi se v &lanku vénuji strategii volby méficich mist a jednotlivych typt
méreni. Ke kontrole deformaci byly pouZity jednak klasické sadrové pasky, a jed-
nak hrotové piilozné deformetry. Ve velkém rozsahu byly v CR poprvé pouzity
automatické deformetry s pfimym pfenosem dat do pocitatové databaze monito-
ringu. Na ocelové téhla byly osazeny klasické tenzometry. Autofi se podrobné
vénuji zejména metodice méfeni automatickymi deformetry a perspektivam jejich
vyuZiti v budoucnosti.

VyuZitie vysledkov monitorovania procesu strojného razenia

pre inZinierskogeologicky prieskum

Prof. Vitazoslav Krupa, DrSc., Ing. Edita Lazarova, PhD., Ing. Lucia Ivanitova

V tomto pfispévku byl popsan zplsob, jak byla priizkumna $tola pro dainigni tunel
Branisko vyuZita pro zpfesnéni inzenyrskogeologickych Gdajd. Razba probihala
plnoprofilovym razicim strojem Wirth, na kterém byl nainstalovan monitorovaci
a optimaliza&ni poditadovy systém, ktery v kratkych intervalech snimal Fadu veli-
¢in charakterizujicich postup razby. Pro jejich interpretaci na hodnoceni vlastnostf
horninového masivu byl vypracovan specialni postup s ndzvem IKONA. V &lanku
autofi popisuji tento systém a moZnosti, které poskytuje pro projektovani pod-
zemnich staveb zejména ve vztahu ke RQD.

Zhodnoceni geotechnického sledovani vyrubd pii monitoringu raZeni tunell
Mrazovka v Praze

Ing. Jifi Hudek, CSc., Mgr. Radovan Chmelaf

V predloZeném &lanku autofi podrobng informuji nejen o celkovych vysledcich
geotechnického sledovani &eleb pfi razbé tunelu Mréazovka, ale i metodice této
préce, kterd je jednou ze stéZejnich sledovacich metod pfi vystavbé tunelu. V pFis-
pévku se zdlirazfiuje Uzk& ndvaznost geotechnického sledovani razeb na klasické
metody monitoringu a jejich spolenou provézanou interpretaci.

C) BEZPECNOST PROVOZU

Bezpetnost v podzemnich stavbach se nestala aktudlnim problémem aZ po sérii
dramatickych pozérd v alpskych tunelech, ale problematikou se v poslednich dvou
desetiletich zabyvaji vSechny tunelové zemé. Tento trend souvisi s technologic-
kym pokrokem, nebot dnes jsou k dispozici téméf dokonalé senzory pro lokalizaci
poZéru, je mozné identifikovat zastavené vozidlo, ventildtory dosahuji velmi
dobrych vykonnostnich i dynamickych parametrt apod. Je vydana Fada narodnich
pfedpisti majicich za cil optimalizovat a sjednotit technologické a bezpegnostni
vybaveni. K tomuto trendu se piihlasila i nage republika vydénim dvou zasadnich
standardl TP98 Technologické vybaveni tuneld pozemnich komunikaci {1997)
a TP154 Provoz, sprava a Udrzba tunelll pozemnich komunikaci {2001).
Problematikou tunelovych staveb se systematicky zabyvaji i mezinarodni organi-
zace PIARC/C5 (Road Tunnels Committee of the World Road Assaciation), OECD
{Organization for Economic Co-operation and Development) a UN/ECE (United
Nationis Economic Commision for Europe). Byla zpracovana fada dokumentd,
které pomahaly pfi tvorbé narodnich standardu, které byly gasto na velmi rozdil-
né Urovni zpracovani.

Zasadnéjsi prilom do vytvofeni jednotného prosttedi v Evropé ma ptipravovana
«Smérnice Evropského parlamentu a rady na minimélni bezpe&nostni pozadavky
trans-evropské silniéni sité” (1. ndvrh prosinec 2002). Smérnice je nyni v pfipo-
minkovém fizeni, ale jiz dnes je zfejmé, Ze vytvofi zhruba jednotné bezpegnostni
prostfedi pro v8echny uZivatele trans-evropské dopravni sité. Tim, Ze smérnici
zpracovavaji pfedni odbornici majici i praktické zkuenosti s vybavovéanim a pro-
vozovanim tunell, je pfedpoklad, Ze tunely budou vybavovany optimalng a ne
.prevybavovany”.

V nésledujicim textu jsou jednotlivé prispévky, prezentované v ramci sekce véno-
vané bezpe€nosti v podzemnich stavbach, kratce komentovany.

Hodnoceni sougasného stavu bezpegnosti tunelovych staveb v Ceské republice je
vénovan pFispévek Doc. Ing. Pavla Pfibyla, CSc. (ELTODO EG, a. s.) ,Bezpetnost
silniénich tuneli v Ceské republice - porovnani s Evropou”.

V Gvodu je hodnocena nové tendence jednotného evropského pistupu k bezpet-
nosti v silniénich tunelech, ktery vrcholi pfipravou smérnice Evropského parlamen-
tu. Prlzkum 25 evropskych tuneld provedeny némeckym automotoklubem ADAC
v létech 1999 - 2000 totiz indikoval, Ze tfetina tunel(l nevyhovuje z hlediska bezpeg-
nosti (3est), dal$i nedosahuji standardni trovné {dva) a devét tunel(i bylo hodno-
ceno jako dobré. Pro nds mlze byt potéitelné, 7e obtas kritizovany Strahovsky
tunel se pfi prdzkumu umistit na 3 aZz 7 misté. V dal3i ¢asti pFispévku je uvedena
krétka charakteristika evropskych projektd védy a vyzkumu zamétenych na bezpet-
nost v tunelech: Fire in Tunnels, DARTS, Safe Tunnel, SIRTAKI, Virtual Fires, Safety
in Tunnels, UPTUN a Fire in Tunnels.

place in 1999 - 2002, a very comprehensive monitoring system was applied for the
first time in the Czech Republic to the NATM excavation. The author of the paper
dealt for a very long time with the issues of measurement of deformations induced
by a tunnel excavation. Therefore he not only describes in the article the 'strategy’
of the complex measurement on this project, which a number of companies partici-
pated in, but he also assesses this strategy and reflects on the effect of individual
measurements and procedures applied. He pays special attention to the decision-
making process, based on the measured results. The Mrazovka tunnel excavation
was completed at the beginning of 2002. Currently the works are being completed.
The observation of defects of above-ground construction within the monitoring
during the construction of the Mrazovka tunnels

Ing. Ludék Bartos, Ing. Petr Bilek

This contribution is devoted to monitoring of deformations and contingent defects
developed during the Mrazovka tunnel excavation on surface buildings. In total 85
buildings were affected, and their behaviour was divided to three groups accor-
ding to the extent of the excavation impact. The authors deal in their article with
a strategy of selection of measurement locations, and individual types of measu-
rements. The deformation checking was carried out using both standard plaster
strips and surface point-type deformation metres. Automatic deformation metres
with direct transition of data to a monitoring computer database were applied in
a large extent in the CR for the first time. Conventional strain gauges were instal-
led on steel ties. The authors deal in detail predominantly with the methodology
of measurement with automatic deformation metres and utilisation in the future.
Utilization of TBM tunnelling process monitoring for engineering geological inves-
tigation

Prof. Vitazoslav Kripa DrSc., Ing. Edita Lazarové PhD., Ing. Lucia Ivani¢ové

This contribution describes the method of utilization of the exploration gallery at
the matorway tunnel Braniko for specification of the engineering-geological data.
The excavation was carried out with a full-face TBM Wiirth equipped with a moni-
toring and optimisation computer system, which read a number of data descri-
bing the excavation progress in short intervals. A special technique named IKONA
was developed for their interpretation and assessment of the character of the rock
mass. The article describes this system and the opportunities it brings for desig-
ning underground constructions, mainly in relation to the RQD.

Evaluation of the geotechnical observation during the monitoring of the con-
struction in the Mrazovka tunnels

Ing. Jiff Hudek, CSc., Mgr. Radovan ChmelaF

In the presented article the authors inform in detail not only about the overall resuits
of the geotechnical observation of headings during the excavation of the Mrazovka
tunnel, but also about the methodology of this work that is one of the most funda-
mental monitoring methods at a tunnel construction. The article emphasizes a nar-
row relationship between the geotechnical observation of excavations and the con-
ventional methods of monitoring, and their joint interlacing interpretation.

C) OPERATIONAL SAFETY

Safety in underground constructions did not become a hot issue only after the seri-
es of dramatic conflagrations in Alpine tunnels. This issue has been dealt with by
all tunnel-building countries for the past two decades. This trend is associated with
technological progress because today nearly perfect fire location sensors are avai-
lable, a standing vehicle can be identified, performance of fans in terms of their out-
put and dynamic parameters is very good, etc. Individual states have issued
a number of national regulations with the aim of optimising and unifying techno-
logical and safety equipment. Our republic has also joined this trend by issuing two
fundamental regulations - specifications TP98 "Equipment of road tunnels (1979)
and TP154 Operation, administration and maintenance of road tunnels (2001).

The issue of tunnel structures is also dealt with systematically by international
organizations PIARC/C5 (the Road Tunnels Committee of the World Road Associ-
ation), OECD (the Organisation for Economic Co-operation and Development) and
UN/ECE (the United Nations' Economic Commission for Europe). A series of docu-
ments was elaborated, which helped in the development of national standards,
whose elaboration levels frequently differed.

A more significant breakthrough in the process of developing a unified environ-
ment in Europe will be provided by the "Directive of the European Parliament and
of the Council on Minimum Safety Requirements for Tunnels in the Trans-Euro-
pean Road Network" (1st draft, December 2002). The directive draft is currently in
the phase of marking, but it is obvious already now that it will create a roughly unj-
fied safety environment for all users of the Trans-European traffic network. The
directive is being elaborated by foremost experts having also hands-on experien-
ce in equipping and operating tunnels. Therefore it can be expected that tunnels
will be equipped optimally and will not be “over-equipped".

The following text contains brief comments on individual papers presented within
the framework of the section dedicated to the safety in underground constructions.
The paper by Doc. Ing. Pavel Pfibyl, CSc. (ELTODO EG, a. s.) *Safety in Road Tun-
nels in the Czech Republic - Comparison with Europe” deals with an assessment
of the current state of safety in tunnels in the Czech Republic. The introduction
contains an assessment of the new trend in the unified European attitude towards
the safety in road tunnefs, which culminates by preparation of a European Parlia-
ment directive. A survey in 25 European tunnels conducted by ADAC, German
automobile club, in the years 1999 - 2000 indicated that one third of tunnels is
unsatisfactory in terms of safety (six), other tunnels do not reach a standard level
(two) and nine tunnels were assessed as good, We can be delighted that the
sometimes-criticized Strahov tunnel was placed third to seventh in the survey. The
next part of the paper contains a brief characteristics of European Science & Rese-
arch projects focused on safety in tunnels: Fire in Tunnels, DARTS, Safe Tunnel,
SIRTAKI, Virtual Fires, Safety in Tunnels, UPTUN and Fire in Tunnels,

An important role in the process of developing the unified safety environment in
the Czech Republic is played by the Ministry of Transport, which initiated the ela-
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Pro vytvareni jednotného bezpeénostniho prostfediv Ceské republice hraje velkou
roli ministerstvo dopravy, které dalo podnét k vytvofeni standardd a technickych
podminek a krom& toho koordinuie tilety projekt védy a vyzkumu , Analyza a fize-
ni rizik v tunelech pozemnich komunikaci”, ktery kon&i v roce 2004. V lénku je dis-
kutovéana i role nevladnich organizaci, jako jsou napfiklad , Vybor pro bezpetnost
v podzemnich stavbach” pracujici pod narodnim komitétem ITA/AITES nebo
,Tunelova sekce” Ceské silniéni spoleGnosti. Na zavér je konstatovéno, Ze v nasi
republice je problematice bezpetnosti v tunelech vé&novana mimofadné pozor-
nost, co? se odrai ve vysokém standardu bezpetnosti. V praxi to znamena, ze po
piijeti smérnice nebude v zdsadé nutné ménit vybaveni nebo stavebni uspofada-
ni soutasnych tuneld. Bude nutné se viak zaméfit na soubor organizaénich opa-
tieni, potinaje vytvorenim statniho organu pro dohled nad bezpe€nosti v pod-
zemnich stavbéch.

Prof. Dr. Ing. Wolfgang Balzer (BUNG GmbH) pfiblizuje v pfispévku ,Revise of the
guidelines for the equipment and operation of road tunnels (RABT}" novou
némeckou smérnici pro vybavovéni tunell, kterd navazuje na RABT vydanou
v devadesatych létech. Z hlediska bezpetnosti je uveden soubor pozadavk(, které
musi tunely splnit. Napiiklad se jedna o zvy3eni arovné osvétleni pfi dopravni
udalosti, zkraceni vzdalenosti unikovych vychodd na 300 m z pivodnich 350 m,
vyuzivani fizenych klapek pro odsavani koufe, pouZiti videodetekce u tunelli del-
$ich neZ 400 m apod.

Omezent se také tykaji poutiti podéiné {longitudinal) ventilace z hlediska délky tune-
lu a maximalni pfipustné rychlosti vzduchu. Maximalni délka ventilaéni sekce pfi
jednosmérné provozovaném tunelu je 2 a7 3 km a u obousmérné provozovaného
0,6 a7 1,2 km. V pfispévku je podrobnéji uveden popis svitidel pro Unikové osvétle-
ni, ktera se instaluji asi 1 m vysoko a ve vzdalenostech nepfevysujicich 26 m.
Tunelu Branisko je vBnovan pfispévek Ing. Rolf Mengelt, M.Sc. a Dr. Ing. Rune
Branndt, Ph.D. {HBI Haerter AG) ., Design Check of the smoke-extraction of the Bra-
nisko tunnel using instationary CFD computation”. Pivodni navrh ventilace byl
ovéfen 3-D dynamickym modelem, a to pro pfipad nékolika scénéfi vzniku poZéru.
Velmi dilleZitym momentem pfi modelovani je volba velikosti pozéru. V tomto pfi-
pad& byla simulovéna velikost 30, 50 a 100 MW tepelného vykonu. Stejné dilezi-
té je znat dynamiku vyvoje poZaru, co? je zavislost tepelného vykonu na ¢ase.
Z projektu EUREKA byly prevzaty experimentini vystupy, které |ze aproximovat
regresnimi kfivkami. V pfipadé 30 MW poZaru je dosaZeno tohoto vykonu jiz za 6,5
min. Zajimavé jsou i Gvahy pro pozar 100 MW, kdy se predpokladd, Ze kazdé dalsi
vozidlo za&ne hofet po 3 aZ 4 min. a nakladni vozidlo nebo autobus po 7 aZ 8 min.,
takse se zona pozaru rozaifi na asi 200 m. V zavéru ¢lanku jsou komentovény vystu-
py modelu.

Autofi Ing. Petr Pospisil, M.Sc. a Dr. Ing. Rune Brandt, Ph.D. (HBI Haerter AG} v pfis-
pévku ,Ventilation of escape routes” poskytuji pfehled &ty typl Unikowych cest
ztunelu a uvadsji pozadavky na minimalni rychlost vzduchu proudiciho ve sméru proti
unikajicim osobam a pehled dalgich podminek, aby byly tnikové vychody bezpetné.
V praxi se pouZivaji rzné hodnoty rychlosti vzduchu: od 1 m.s" pro jedny otevfe-
né dvefe (Svycarska smérnice), az po navrh nové slovenské smérnice, kde je poZa-
dovana rychlost 2,5 m.s™ pfi jednéch otevienych dvefich a 1 m.s" pfi soutasné
otevienych tfech dvefich. V &lanku jsou zminény dva typy tnikovych cest, kdy jsou
v prvnim piipadé na stran& nasavéni dvefe a ve druhém pfipadé nasava ventila-
tor z volného prostoru. Speciélni pozadavky na dvefe v tinikovych cestach jsou
uvedeny ve struéném piehledu. V zavéru piispévku je naznateno, Ze navrh tako-
vého systému je velmi komplexni a je vhodné pouzit matematicky model.
Piispévek Ing. Jaroslava Zlamala (POHL cz., a. s.) ,Bezpeénost silniénich tuneld
z pohledu evropskych standardii” je zaméfen na tfi oblasti. V prvni ¢asti ,Vyvoj
ptedpisti pro bezpeénost silni¢nich tuneli v Evropé” je uveden prehled organiza-
¢i, které se zabyvaji bezpetnosti v tunelech a je uvedena jejich hlavni role. Kromé
toho jsou zminény projekty védy a vyzkumu FIT a DARTS. Ve druhé a tfeti ¢asti
ptispévku ,Porovnani piedpist pro §itky jizdnich pruhil a pedpist pro pfepravu
nebezpeénych véci v nékterych zemich svéta” je nejprve diskutovéana otazka opti-
malni $ite jizdnich pruh( ve vztahu k jizdni rychlosti a bezpeénosti. Nizozemské
studie ukazuji, Ze existuje ztejma zavislost vlivu 3itky jizdniho prubu na pramérnou
rychlost. Z porovnani 11 zemi vyplyva, Ze v Evropé se dava pfednost Sifce 3,6 m pfi
rychlosti 100 km. h" nebo mensi, zatimco v Japonsku je to 3,5 m. Doporutuje se
neménit &iiku jizdnich pruhtl v tunelu, pokud je to nutné, je nezbytné tuto zménu
provést cca 150 m pred viezdem.

Pro prepravu nebezpetnych ndkladd plati dohoda ADR z roku 1957, ke které se
nase republika pfihlésila v roce 1986, Z piehledu 19 zemi vyplyv4, jaké maji pfed-
pisy a nafizeni. Ty jsou v riiznych stéitech rdzné a sahaji od toho, Ze nejsou speci-
alni ptedpisy pro prepravu nebezpetnych véci az po Gplny zékaz jejich pfepravy
v tunelech. Pozn. autora tohoto pFispévku: Specialni pfedpis platny pro nasi
republiku je zpracovavén v soucasné dobg do nové piipravovanych TP ,Analyza
a fizeni rizik v tunelech pozemnich komunikaci”.

Prispévky uvedené v sekci ,Bezpetnost v podzemnich prostorach” konference
Podzemni stavby 2003 ukazuji, 7 této Zivotné duleZité problematice je vénovana
mimofadna pozornost v celé Evropé. Velky vyznam bude mit pfijeti jednotné
smérnice Evropského parlamentu, kterd by méla byt v dobé& konani nasf konfe-
rence jiz odsouhlasena &lenskymi staty EU a samoziejmé bude zavaznd i pro nové
Clenské zemé.

boration of standards and specifications, and in addition, co-ordinates a 3-year
Science & Research project "Analysis and Risk Management in Road tunnels’,
which will be concluded in 2004. The paper also discusses the role of non-govern-
mental organizations, e.g. "The Committee on Safety in Underground Constructi-
ans" working under the national committee of the I[TAJAITES, or "The Tunnelling
Section" of the Czech Road Association. The conclusion contains a statement that
the issues of safety in tunnels are paid special attention in our republic, which fact
is reflected in a high safety standard. In practice this means that when the Directi-
ve is adopted, neither the equipment nor the structural configuration of existing
tunnels will have to be changed. Although, it will be necessary to focus on the set
of organisational measures, starting with the establishment of a governmental
body supervising the safety in underground constructions.

The paper "Revise of the guidelines for the equipment and operation of road tun-
nels (RABT)" by Frof. Dr. Ing. Wolfgang Balzer (BUNG GmbH) gives a brief infor-
mation on the new German directive on tunnel equipment, which follows up with
the RABT issued in the 1990s. The directive contains a set of safety measures the
tunnels have to meet, e.g. increased lighting level at a traffic accident, reduced spa-
cing of escape exits from original 360m to 300m, application of controlled smoke
extraction nozzles, utilisation of video-detection in tunnels longer than 400m, efc.
The restrictions also cover the use of longitudinal ventilation regarding the tunnel
length and maximum allowable air velocity. The maximum length of a ventilation
section at a tunnel having uni-directional traffic is of 2-3 km, while a length of 0.6-
1.2 km is allowed for bi-directional tunnels. The paper describes in more detail
luminaries for emergency lighting. They are installed at a height of about 1 m, at
spacing not exceeding 25 m.

The Branisko tunnel is the topic of the paper by Ing. Rolf Mengelt, MSe. and
Dr. Ing. Rune Branndt, PhD (HBI Haerter AG) "Design Check of the smoke-extra-ction
of the Branisko tunnel using instantionary CFD computation”. The original ventila-
tion design was checked using a 3D dynamic model, calculating with several fire
scenarios.

A very important mement in the modelling is the selection of the fire capacity.
A capacity of 30, 50 and 100 MW of heat output was simulated in the given case.
Knowing the fire development dynamics, which is the heat output-time dependen-
ce, is of the same importance. Experimental outputs taken over from the EUREKA
project can be approximated using regression curves. In a case of a 30 MW fire, this
output is reached as early as in 6.5 minutes. The consideration of a 100 MW fire is
also interesting. We assume that every other car would ignite after 3-4 minutes and
a lorry or coach after 7-8 minutes; therefore the fire zone would extend to about
200m. In the conclusion the paper provides comments on the model outputs.
Authors Ing. Petr Pospisil, MSe and Dr. Ing. Rune Brandt, PhD (HBI Haerter AG)
present in their paper "Ventilation of escape routes” a survey of four types of esca-
pe routes from a tunnel, and inform about requirements for a minimum velocity
of air flowing in the direction against escaping persons and about other conditi-
ons ensuiring safe escape routes.

In practice, various values of the air velocity are used: from 1 m.s' for one open
door (a Swiss directive) to 2.5 m.s' at one open door and 1 m.s-1 at three concur-
rently open doors required by a draft of a new Slovakian directive. Two types of
escape routes are mentioned in the paper, i.e. the door is on the suction side, or
the fan draws air from a free space. Special requirements for doors installed at
escape routes are contained in a brief summary. In the conclusion, the paper indi-
cates that a design of such a system is very complex and application of a mathe-
matical model is advisable.

The paper by Ing. Jaroslav Ztdmal (POHL cz., a.s.) "Safety in road tunnels viewed
from the aspect of European standards" is focused on three areas. The first part
“Development of regulations for safety in road tunnels in Europe" contains a sur-
vey of organisations dealing with safety in tunnels, and describes their main roles.
In addition, the FIT and DARTS Science & Research projects are mentioned in this
part. The second and third part of the paper "Comparison of regulations on widths
of traffic lanes and regulations on transportation of dangerous items in some
countries of the world" discusses at the beginning the issue of an optimal width
of traffic lanes in relation to the driving speed and safety. Studies conducted in the
Netherlands suggest that an evident affection of average speed by the traffic lane
width does exist, It follows from a comparison of 11 countries that a width of 3.6
m at a speed of 100 km.h or less is preferred in Europe, while 3.5 m width is used
in Japan. It is advisable not to change the traffic lane width inside a tunnel. If it is
necessary, the change should be carried out about 150 m before the tunnel ent-
rance.

Transportation of dangerous goods is ruled by an ADR agreement from 1957 ente-
red by our republic in 1986. The survey contains an information on regulations
and directives valid in 18 countries. The directives are different in various states,
ranging from non-existence of special regulations on the transportation of dange-
rous goods to an overall ban on this transport through tunnels. This article aut-
hor's comment: A special regulation valid for our republic is being incorporated
into the newly prepared specifications "Analysis and management of risks in road
tunnels”.

The contributions presented in the section "Safety in underground spaces" of the
conference Underground Construction 2003 show that this crueial issue is paid
extraordinary attention throughout Europe. The adoption of the unified Directive
of the European Parliament will also be of great importance. This directive should
be approved by the EU member states before our conference, and certainly it will
be binding for the new member states.
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TEMATICKY OKRUH D / KEY TOPIC D
UDRZBA, SANACE A REKONSTRUKCE PODZEMNICH STAVEB

MAINTENANCE, REHABILITATION AND REFURBISHMENT

OF UNDERGROUND STRUCTURES
ZPRACOVAL / COMPILED BY PROF. ING. JOSEF ALDORF, DrSc.

Udrzba a rekonstrukce staveb podzemn! infrastruktury zakonité nabyvaji na
svém vyznamu se starnutim konstrukci a podzemnich objekt(i, nutnosti
modernizovat a ekonomizovat provoz téchto zafizeni, realizovat jejich obnovu
a naplfiovat stale se zpfisfiujici bezpe€nostni pozadavky a limity.

Pramérny vék fady exploatovanych podzemnich objektd v CR i ve svété dosa-
huje 80 az 100 rok( i vice (Zeleznigni tunely, kanalizace) a Zivotnost konstrukcf
i material( je v fad& pfipadd na hranici svych moZnosti. Agresivni podzemni
prostiedi, vliivy povrchové dopravy {(podzemni voda, dynamické vlivy, bludné
proudy) a jiné faktory Zivotniho prostfedi zplsobuji intenzivni snizovani spo-
lehlivosti konstrukei, vznik porudeni, sniZeni vodot&snosti vyztuie a vznik
deformaci v podzemnich dilech. Na tyto procesy je nutno reagovat pravidelngé
provadénym monitoringem a diagnostikou poruch podzemnich konstrukci,
projektovanim Gdrzby a rekonstrukci a vEasnou realizaci t&chto opatfeni. Do
¢asového pasma na hranici moZnosti vzniku pravdépodobnych poruch se
postupné dostdvaji podzemni dila vybudovana v 50. a7 60. letech 20. stoleti,
pfedevsim znatny objem dél spojenych s méstskou podzemni infrastrukturou.
S ristem objemu realizovanych dél proporcionalnég, a v fadé pFipadd i rych-
leji, roste i potfeba Udrzby, ktera je obvykle velmi nékladna, vyZaduje znaénou
potfebu &asu, energie, specialnich technologii a specialng pfipravenych
a kvalifikovanych pracovnikd. Opomijeni a zanedbévéni fadné péce a Udrzby
podzemnich staveb vede k takové kumulaci potieb oprav a rekonstrukei, ktera
je pak nefesitelna jak fyzicky, tak potfebou finanénich prostfedkd a logicky
sméfuje ke snizeni bezpe€nosti a spolehlivosti podzemniho dila.

Negativni faktory pfirodniho prostiedi, ve kterém je dilo situovéano {napfiklad

agresivita podzemni vody, deformace hornin a podobné), i faktory provozné

technologického charakteru a tasovy faktor obecng, determinuji potiebu

Udrzby, oprav a rekonstrukei pfedevsim z téchto ddvodu:

a) snizeni, pfipadné aZ poruseni stabilitniho stavu podzemniho dila vlivem:

- sniZeni pevnosti materiélu osténi vlivem agresivity prostfedi (zejména agresivni
voda),

- degradace pevnostnich a pfetvarnych vlastnosti horninového prostfedi spo-
leénym vlivem plsobeni vody na pietvéafejici se a porusujici se horninu,

- statickych, nebo i hydrodynamickych tlakd vody na osténi a horninovy masiv,

- Casové zavislych reologickych procest v horninovém masivu i materialu osténi,

- zm&n namahani konstrukce podzemniho dila {hornina - osténi) vlivem jiné
inZzenyrské ¢innosti v jeho blizkosti,

- nevhodné navrzené a provedené konstrukce dila {(chyby projektu, realizace
a podobné), nerespektujici pfirodni nebo technické podminky;

b) zhor3eni a7 kolapsu izolagnich vlastnosti podzemniho dila viiéi podzemni vodé
vlivem:

- porudeni osténi a izolaCnich vrstev,

- zmén hydrogeologickych pomérd prostfedi,

- nedostategné nebo chybné provedenych izolagnich vrstev, vlivem neodbornych
zésah( do chranéného osténi a podobné;

¢} zmén v konstrukei, tvaru a velikosti podzemniho dila vlivem:

- potfeby zvy3eni Gnosnosti systému,

- zvétSeni potfebného svétlého priifezu a zmén tvaru prafezu dila pro spinéni
novych pozadavk( na jeho funkci nebo Zivotnost,

- zabudovani nebo rekonstrukece technologickych zafizeni uvnitf podzemniho dila,

- zmén ve vétrani a odstrafiovani 8kodlivych zplodin z dila.

Tento kratky vycet pfi¢in a divodil nutnych oprav a rekonstrukci podzemnich
staveb ukazuje, Ze k jejich zvladnuti jsou potiebné rlzné, vétsinou specialni
technologie (injektdze, izolace, kotveni, stfikané betony a podobng), kterymi
musf byt realizator praci vybaven a které zvy3uji i ceny praci. Podtrhuje také
skuteénost, Ze dokonalé poznéni charakteru a chovani horninového prostredi jiz
v pfedrealizatni fazi projektu mize vyznamnou mérou prispét ke snizeni naro-
kd na GdrZbu a opravy béhem provozu. Stejné tak i r(izna neodborna racionali-
zatni opatfeni, zmény a zdmény material(i a technologie provadéni béhem rea-
lizace dila obvykle nepfispivaji k udrzeni poZadované kvality konstrukce.

Ponékud samostatnou oblasti oprav a rekonstrukci podzemnich dél jsou
prace na historickych podzemnich objektech, lokalizovanych obvykle v histo-
rickych jadrech mést, coZ zvysuje naroky na jejich provadéni ve véech smé-
rech {naklady, bezpegnost, vliv na inzenyrské sité a podobng) a vyzaduje spe-
cialni pfistupy k jejich pfipravé i realizaci. Stejné tak i udriba, opravy a rekon-
strukce podzemnich inZenyrskych siti (kanalizace, rozvod vody, plynu

The importance of maintenance and refurbishment of underground infrast-
ructure grows with ageing of underground structures, needs for moderni-
sing the operation and improving economy of operation of those structures,
upgrading the structures and meeting the continuously toughening safety
requirements and limits.

Average age of many exploited underground structures, both in the CR and
abroad, reaches 80 - 100 years or more (railway tunnels, sewers) and the life-
time of structures and materials is in many cases at the bounds of possibili-
ty. Aggressive underground environment, surface traffic impact (ground
water, dynamic effects, stray currents) and other environmental factors
cause an intensive reduction in reliability of structures, damage to reinfor-
cement, deterioration of watertight properties and development of deforma-
tions in underground structures. These processes have to be responded by
regular monitoring and diagnostics of defects of undergraund structures, by
maintenance and refurhishment planning, and timely realisation of those
measures. Undergroun works built in the 1950s to 1960s get step by step to
the time zone neighbouring with the zone of possible development of
defects (primarily the significant volume of works associated with urban
underground infrastructure).

The need for maintenance grows with the growing volume of completed
works proportionally or, in many cases, even faster. The maintenance is usu-
ally very costly, requires lots of time, energy, special techniques and speci-
ally prepared and qualified staff. Omitting and neglecting proper care and
maintenance of underground structures results in such accumulation of the
needs for repairs and refurbishment, which becomes unsolvable both physi-
cally and in terms of financial resources, and logically leads up to lower safe-
ty and reliability of the underground works.

Negative factors of the environment which the structure is situated in (e.g.

groundwater aggression, rock mass deformation ete.), and factors of an ope-

rationally technological character as well as the factor of time in general,

determine the need for maintenance, repairs and refurbishment primarily for

the following reasons:

a) deterioration or even destroying of the stability state of the underground

structure due to:

- decrease in strength of the lining material caused by aggressive environment
{mainly aggressive water)

- degradation of strength and deformational properties of rock caused by
water adding its effect to the deforming and deteriorating rock

- static or also hydrodynamic water pressures on the lining and rock mass

- time-dependent rheologic processes in the rock mass and the lining material

- changes in the stressing of the underground structure (rack - lining) as
a result of another civil engineering activity at a close proximity

- improperly designed and built structures of the underground works (errors
in the design ar implementation phase etc.) which do not respect natural or
technical conditions

b) deterioration or even collapse of waterproofing properties of the underground
structure due to:

- damage to the lining and waterproofing layers

- changes in hydrogeological conditions of the environment

- insufficient waterproofing layers or poor quality of waterproofing; due to
unprofessional actions affecting the protected lining etc.

¢) changes in the structure, shape and dimensions of the underground works due to:

- a need for increasing the load-bearing capacity of the system

-enlargement of the net cross section and changes in the cross-section shape
carried out in order to meet new requirements for the function or lifetime

- installation or refurbishment of equipment inside the underground works

- changes in ventilation and removal of harmful emissions from the works

The above listing of causes and reasons for necessary repairs and refurbish-
ment of underground works suggests that, to be able to cope with them,
various, mostly special techniques are necessary (grouting, waterproofing,
anchoring, shotereting etc.), which the contractor must master and which
increase the cost of the work. [ am also placing stress on the fact that perfect
recognition of the rack mass character and behaviour already in the pre-con-
struction phase of the project can significantly contribute to diminishing of
the needs for maintenance and repairs carried out under operation. Also
various unprofessional rationalisation measures, changes and substitution
of materials and techniques in the course of the works execution usually do
not help in maintaining the required quality of the structure.

In some aspect separated field of repairs and refurbishment to underground
structures is a work on historical underground structures found usually in
historical cores of towns. This increases requirements for the execution at all
points {expenses, safety, impact on utilities etc.) and requires special attitu-
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a podobng) jsou v sougasné dobé specialni oblasti podzemniho a inZenyrske-
ho stavitelstvi a v Fadé pfistupt k témto pracim se vyznamné uplatfiuji meto-
dy podzemniho stavitelstvi (protlatovéani, mikrotuneling, zesilovani osténi
a podobné).

Z prispévkil na konferenci i svétovych trend v oblasti tdrzby, oprav a rekon-
strukei Ize generalizovat sméry, kterymi se tento obor podzemni inZenyrské
ginnosti ubira. Jsou to predevsim:

- podrobna a pravidelna diagnostika podzemnich staveb, zaloZené obvykle na
racionalng fungujicim monitoringu stavu a chovani dila b&hem provozu, pra-
videlnych revizich s pouZitim moderni diagnostické techniky, vyuZiti databazi
informaci o dile, zaloZzenych na informacich ziskanych jak b&hem realizace
dila, tak béhem jeho provozu;

- pouZiti novych progresivnich materialt pro opravy a drzbu;

- pouZiti specialnich technologii (injektaZe vsech druhi, zmrazovani, kotveni,
vyuZiti technologie vysokotlakého vodniho paprsku, odvodriovani a podobné);
- pouZiti specialnich konstrukei pii opravach a rekonstrukcich (nosné konstrukce
izolace a podobné);

- vyuziti raciondlnich metod organizace prace zaloZenych na velmi pfesném
a podrobném planovani véech &innosti a materialnich i technologickych potFeb.
Referaty pfihlasené do sekce D témto obecnym trendm odpovidaji a pfina-
Seji celou fadu podnétii a myslenek autord, ziskanych pfi praktické realizaci
oprav a rekonstrukei.

Poadavky na adrzbu a opravy téchto dél budou tedy narUstat, coZ vyvola zvy-
gené naroky na kvalifikaci a vybaveni firem, nové poZadavky na pipravu pra-
covnikll a zvladnuti modernich technologii Gdrzby, sanaci a rekonstruke.
Koneckonct skuteénost, Ze v letodnim obsahu sborniku, v &asti, o které hovo-
fime, je vice neZ polovina pfispévkd vénovéna problematice kanalizaénich
stok, svédéi o tomto trendu.

Konference ,Podzemni stavby 2003" je jiZ tfetim setkdnim, na kterém se vénu-
je pozornost oblasti udrzby, sanaci a rekonstrukei. | v letonim roce se tento
zamér organizator( setkal se zajmem odbornik( z této oblasti a na jednani bylo
pripraveno a vybrano celkem devét pfispévkd, z toho dva ze zahraniéi.

Podle jejich obsahu je mazeme rozdélit do 2 problémovych okruhl, které
odraze]i sougasnou problematiku a vyvoj v CR.

Jsou to okruhy se zaméfenim na:

1.) Inspekei tunelli a kontrolu jejich stavu, vé. otazek projektovani obnovy
a rozsiFovani tunel(. V této asti byly zpracovany 3 prispévky, z toho 1z CR
a 2 $vycarskymi autory.

2.} Okruh se zamé&fenim na sanaci, obnovu a vystavbu méstskych stok pfi
rekonstrukei kanalizaénich siti, vyuZiti stok pfi sanaci dekontaminovaného
priimyslového arealu a ochrang historickych inzenyrskych konstrukei. ¥ tom-
to okruhu bylo zpracovéano 6 p¥ispévkd odborniki z CR.

V prvnim problémovém okruhu byly zpracovany p¥ispévky autort s nézvy:
a.) A. W. Ackerman, Christopher Hunt

»Tunnel inspection using digital technologies”, obsahujici popis a zkuenos-
ti z provadéni inspekce a diagnostiky tunelt ve Svycarsku pomoci technologii
zaloZenych na vyuziti digitaini vypocetni techniky a skenovéni vnitfniho lice
osténi tunelu. Ve srovnani s klasicky provadénou inspekci a analyzou vysled-
k dochazi k vyraznému zvyseni kvality inspekce a zrychleni diagnostiky kon-
strukce tunelu. Technologie digitalniho zpracovani vysledkd inspekce umoz-
fiuje vyuZiti vysledkd v CAD systémech, coz vyznamné urychli i zpracovéni
projektd udrzby a sanaci.

Pfispévek stejnych autord {Ackermann, Hunt) s nazvem ,Tunnel refurbish-
ment and enlargement of underground structures” je v&novan problematice
obnovy a rozéifovani tuneld, ktera je ve Svycarsku, vzhledem k primérnému
stafi Zelezniénich tuneld, asi 80 rokd, velmi aktuélni a na tyto aktivity je véno-
vano rotng pramérné okolo 500 milionl frankd. Prispévek je vénovan meto-
dice pripravy projektd obnovy, zaloZzené na analyze a hodnoceni poskozeni
konstrukci a jejich spolehlivosti a Zivotnosti a v zavéru uvadi klasifikaci metod
roz&ifovani tunel a doporuéeni pro jejich projektovani.

b.) Do tohoto problémového okruhu miZe byt zafazen i pfispvek autord
Abraméukové, Vrba, Zaruba s nazvem ,Vliv srpnové povodné na objekty
prazského metra”, ktery uvadi relevantni zavéry z rozséhlé studie autord,
vypracované pro DP hl. mésta Prahy po zatopeni metra v srpnu 2002. Na
zakladé inZenyrsko-geologického hodnoceni pfirodniho horninového prostie-
di a vizualnich prohlidek nosnych konstrukci metra dochazeji autofi k zavéru,
7e zatopeni metra nezplsobi vyznamnéjsi zvétseni prisakt do podzemnich
prostor, a tim i podstatné zvy$eni narok{i na sanaci konstrukei ve vztahu k pri-
sak(im a potfebam Gerpani vody z tunel. V souéasné dobg Ize fici, Ze tyto
z4véry byly vesmés ovéieny jako pravdivé.

Druhé skupina pFispévk( (celkem 6 prisp&vk() je vénovana pievainé proble-
matice kanalizaénich stok ve méstech (Praha, Brno) a vyuZiti modernich tech-
nologii jejich vystavby (Ostrava).

Ptispévky M. Dobrovolného a Vladimira Krale s nazvem ,PouZiti podzemnich
technologii pfi realizace programu Phare LSIF - rekonstrukce kanalizaéni sité
v Brné" a Otakara Fabiana s ndzvem ,Brno - rekonstrukce kmenové stoky C*

des to the planning and realisation. Also maintenance, repairs and refur-
bishment to underground utilities (sewerage, distribution of water, gas etc.)
are currently a special field of underground and engineering construction.
Underground engineering methods (jacking, directional drilling, reinforcing
of lining etc.) are applied in a significant extent in this field.

It is possible to use conference papers and worldwide trends in the field of main-
tenance, repairs and refurbishment for generalisation of the directions which
this field of underground civil engineering is proceeding in. These are above all:
- detailed and regular diagnostics of underground structures based usuvally
on rationally functioning monitoring of the condition and behaviour of the
structure in the course of the operation, regular revisions using state-of-the-
art diagnostic instruments, utilisation of databases of information on the
works based on the information gained in the course of both the constructi-
on work and the operation,

- application of new progressive materials to repairs and maintenance,

- application of special techniques (all kind of grouting and injection, freezing,
anchoring, high-pressure water jetting, draining etc.),

- application of special structures to repairs and refurbishment (bedding
structures carrying waterproofing layers etc.),

- utilisation of rational methods of work organisation based on highly precise and
detailed planning of all activities, materials and technological requirements.
The papers submitied to the section D comply with the above-mentioned
general trends and bring many impulses and ideas of the authors gained in
the course of practical execution of repairs and refurbishment.

Growing requirements for maintenance and repairs of these works will give
rise to growing pressures on qualification and equipment of contractors,
new requirements for preparation of employees and mastering modern
maintenance, rehabilitation and refurbishment technologies. After all, this
trend is proved by the fact that more than a half of the papers contained in
the part C of this year's conference proceedings deal with the issue of
sewers.

The conference "Underground Construction 2003" is already the third mee-
ting where the attention is focused on the field of maintenance, rehabilitati-
on and refurbishment. Also this year this intention of the organisers was
favourably accepted by professionals of this field. Nine papers were prepa-
red and chosen for the discussion, out of those 2 papers from foreign count-
ries.

According to their content, we can divide the papers into 2 groups of issues,
which reflect the current problems and development in the CR.

Those groups are focused on:

1) inspection of tunnels and checking on their condition, incl. the issues of
designing renovation and enlargement of tunnels. This group is covered by
3 papers, 1 from the CR and 2 by Swiss authors,

2} rehabilitation, renovation and construction of urban sewers at refurbish-
ment of sewerage systems; utilisation of sewers in rehabilitation of a decon-
taminated industrial park and protection of historical civil engineering struc-
tures. This group is covered by 6 papers by professionals from the CA.

The first group of issues contains the following papers:

a) A. W. Ackerman, Christopher Hunt

The paper "Tunnel inspection using digital technologies" contains descripti-
on and experience of tunnel inspection and diagnostics carried out in Swit-
zerland by means of technologies based on application of digital computer
technology and scanning the internal face of the tunnel lining. Compared to
a standard method of inspection and analysis of results, the inspection qua-
lity is significantly improved and the tunnel structure diagnostics accelera-
ted. The digital results processing technology allows utilisation of the results
in the CAD systems, which accelerates significantly the process of develop-
ment of maintenance and rehabilitation designs.

The other paper by the same authors (Ackerman, Hunt) entitled "Tunnel
refurbishment and enlargement of underground structures” is devoted to
a live issue solved in Switzerland with respect to the average age of rail tun-
nels of about 80 years (roughly 500 million franks are allocated to these acti-
vities annually). The paper describes the methodology of a refurbishment
project planning, which is based on an analysis and assessment of structu-
ral damage and reliability and longevity of structures, and, in the conclusi-
on, presents a classification of tunnel enlargement methods and recommen-
dations for the design development.

b) This group of issues can also embrace the paper by authors Abraméukova,
Vrba, Zéruba entitled "Influence of floods in August 2002 to Prague metro",
which presents relevant conclusions made by the authors in an extensive
study elaborated for the DP hl. m. Prahy (the Passenger Transport Authority
of the City of Prague) after the underground railway flooding in August 2002.
On the basis of an engineering and geological assessment of the natural rock
environment and visual inspections of load-bearing structures of the Metro,
the authors arrived to a conclusion that the Metro flooding will not cause any
more serious increase in leakage to the underground spaces nor a substan-
tial increase in requirements for rehabilitation of structures due to the leaks
and needs for pumping water from tunnels. Currently it can be stated that
the above conclusions were mostly confirmed as correct.

The other group of papers (6 papers in total) is devoted mainly to the issue
of sewers in cities (Prague, Brno) and application of modern technologies to
construction of sewers (Ostrava).

Papers by M. Dobrovolny and Viadimir Kral entitled "Tunnelling methods
used by executing the programme PHARE LSIF - Reconstruction of the
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se zabyvaji technologickou a projekéni problematikou razeni kmenové stoky
C. Prvni z nich je vénovén predevsim zkugenostem z vlastniho razeni, které
bylo provadé&no metodou $titovani a klasickym hornickym zpisobem razby,
druhy pfispévek shrnuje zkusenosti z pfipravy a fizeni stavby, které je odligné
od dfive zavedenych zvyklosti v CR. Tato odli§nost je dana refimem projektu
Phare.

Dal3i z prispévkd zabyvajicich se problematikou kanalizaéni stoky B 07 v Brné
zpracoval Jan RoZek s ndzvem ,RaZené komunalni §toly v Brné - Pisarkach”
a shrnuje v ném zkuSenosti z realizace dvou kanalizagnich $tol razenych §ti-
tem a realizace doprovodnych objektl. V8echny 3 uvedené piispévky doku-
mentuji vyznam obnovy a rekonstrukce kanalizaénich siti s vyuzitim tunela-
skych a hornickych technologii.

Ptispévek autort Jifiho Bartaka a Stépana Moudky s nazvem ,Sanace hra-
debni stoky a pozadavky pamatkové péée pfi navrhu opravy” se zabyva
velmi sloZitym problémem rekonstrukce historické stoky, situované v prosto-
ru ¢inného Masarykova nadraZi v Praze. Shrnuje zkuSenosti pfipravy a pro-
jektovani stavby ve vazbé na poZadavky Statni paméatkové péde.

Prispévek Jifiho Tvardka a Stanislava Sikory s ndzvem ,Sanace oblasti Karo-
lina v Ostravé - drenazni kolektor a stétové stény” uvadi poznatky a zkuSe-
nosti z realizace odvodfiovacich drenaznich $tol provedenych mikrotunelova-
cim zafizenim firmy ISEKI. Zajimavost ptispgvku spotiva pfedevsim v tom, 7e
touto technologii bylo pfes velké potiZe, vyplyvajici z malé znalosti hornino-
veho prostedi, provedeno dilo v celkové délce cca 240 m, co? je zatim nej-
v&tSi délka realizovana v CR.

Poslednim pfispévkem tohoto okruhu je pfispévek Jaromira Zlamala
s nazvem ,FEM Assessment of the bearing capacity of a covered bridge
from 14" century”, v n&mZ autor uvadi velmi zajimavé vysledky statického
posouzeni stfedovékého zasypaného mostu v Plzni a dokumentuje moznosti
numerického FeSenf Unosnosti pfi planovani rekonstrukce objektu.

sewer system in Brno" and by Otakar Fabian entitled "Brno - refurbishment
to the trunk sewer C" deal with the issue of technology and design of dri-
ving the trunk sewer C. The former paper is devoted primarily to the experi-
ence of the driving, the latter summarises the experience of the project plan-
ning and project management, which differ from the previous customs
established in the CR. The difference follows from the Phare project regime.
Another paper entitled "Driven sewers tunnels in Brno - Pisérky" deals with
the issue of the sewer B 07 in Brno. The author, Jan Rozek, recapituiates the
experience of the construction of two TBM driven sewerage tunnels and
ancillary structures. The three above-mentioned papers document the
impartance of rehabilitation and refurbishment to sewerage systems using
tunnelling and mining technigues.

The paper by authors Jifi Bartak and Stépan Moucka “Protection of the His-
torical Sewer in Prague and requirement for the design of reconstruction™
describes a very difficult issue of rehabilitation of a historical sewer situated
in the area of the operating Masaryk's Station in Prague. It summarises the
experience gained from the planning and designing phases of the project,
taking into consideration requirements by the Directory of Ancient Monu-
ments.

The paper by Jifl Tvardek and Stanislav Sikora "Redevelopment of the Karo-
lina area in Ostrava - drain collector and sheet-pile walls" presents the
knowledge and experience of the construction of drainage adits driven by
means of a microtunnelling set manufactured by ISEKI. The paper is interes-
ting mainly because of the fact that, despite serious troubles following from
insufficient information on the rock environment, this technology managed
to complete a bore of an overall length of about 240m, which is till now the
longest bore accomplished in the CR,

The last paper of this group is the paper by Jaromir ZIdmal entitled “"FEM
Assessment of the bearing capacity of a covered bridge from 14" century".
The author publishes very interesting results of a structural analysis of
a medieval buried bridge in Pilsen, and documents possibilities of a numeri-
cal solution of load-bearing capacity in the process of a structure refurbish-
ment planning.

Obr. 2 Vystavba kanalizagni stoky na dalniénim obchvatu Plzné
Fig. 2 Sewer construction on the Pilsen highway by-pass

Obr. 1 Podchod pro pési s rekonstruovanou vodotedi pod valem Prazského hradu
Fig. 1 Pedestrian subway and reconstructed watercourse under the embankment
of the Prasny Bridge at Prague Castle

Obr. 3 Vystrojeny kolektor 2. kategorie Praha
Fig. 3 2nd category utility tunnel with equipment, Prague
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PANENSKA - PRVNI DALNIENI TUNEL V CR
FOTOREPORTAZ ZE ZAHAJENI RAZBY

PANENSKA - FIRST HIGHWAY TUNNEL IN THE CZECH REPUBLIK
PHOTOREPORT FROM THE START OF EXCAVATION

ZPRACOVAL / COMPILED BY ING. MILOSLAV NOVOTNY, METROSTAY, a. s.

RAZBA PRVNIHO DALNICNIHO TUNELU
V CESKE REPUBLICE ZAHAJENA

Diouho ofekdvana udalost se stala skutetnosti - dne 1. zafi 2003 byla zahajena
razba prvniho dalniéntho tunelu na tzemi Ceské republiky. Jedna se o tunel
Panenska na dalnici D8, ktera spoleéné s délnicl A17 rozestavénou na némecké
strand Krusnych hor spojl v budoucnosti (snad jiZ ne tak daleké) naSe hlavni
mésto Prahu a Drézdany. Tak vznikne prvni pfimé dalniéni propojeni Ceské
a némecké dalniéni sité,

Tunel Panenska je tvofen dvéma dvoupruhovymi tunelovymi troubami, které
budou propojeny deviti propojkami. V kaidé troubé budou tfi nouzové zalivy.
Zapadni trouba je dlouha 2 031 m (z toho je razend ¢ast 1 989 m), vychodni trou-
ba ma délku 2 000 m s razenou &asti dlouhou 1 973 m. Razeny profil stoupd od
83,4 m? (bez spodni klenby) pfes 95,4 m? (mélka spodni klenba) aZ na 100,7 m?
{hluboka spodni klenba). V nouzovych zalivech bude razeny profil 121 m? Sklon
tunelu je 3,2 %.

0Obé tunelové trouby se budou razit Gpadné ze severniho (draZdanského) portalu
pomoci nové rakouské tunelovaci metody s horizontdlnim Elengnim vyrubu,
Raiba bude probihat v slab& navétralych aZ zdravych tektonicky porusenych orto-
ruldch (stuped rozpukéni od stfedné rozpukanych ai k drcenym). Jako prvni se
razi kalota levé (zépadni) tunelové trouby.

Zahajenl tak vyznamné tunelové stavby, jeljlmi zhotovitelem je Metrostay, a. s., bylo
divodem k slavnostnimu aktu - posvéceni a naslednému umisténi sodky svaté Bar-
bory, patronky hornikl a tunelard, ve vyklenku u portalu tunelu, Tato udalost se
konala 16. zaff 2003 za Géasti mnoha vyznamnych hestd. Sosku posvétil litoméficky
biskup Josef Koukl, ktery pii Zehnajici modlitbé fekl: Al tato patronka horniku
a tuneldf chrani stavbare pfi praci | budouci fidie ode véeho zlého.”

Mezi agastniky byli:

- ze Spolkové republiky N&mecko: pan Dirk Brandenburger ze spolkového minis-
terstva pro dopravu, vystavbu a Zivotni prostiedi, dale pan Karl Noltze, prezident
krajského prezidia Chemnitz i

-7 Ceskeé republiky: naméstek ministra dopravy Ing. Jifi Kubinek, hejtman Ustec-
kého kraje Ing. Jifi Sulc, nAméstek Feditele Statniho fondu doprayni infrastruktu-
ry Ing. Jiti Novak a generélni feditel Reditelstvi silnic a dalnic Ceské republiky
Ing. Petr Laudman.

PFitomné uvital Feditel zavodu Praha Reditelstvi silnic a dalnic CR Ing. Alois Lich-
novsky. V projevu naméstka ministra dopravy CR Ing. Jifiho Kubinka zaznél (pro
pitomné potéditelny) pevny zamér uvést dalnici D8 v tseku od Usti nad Labem
po statni hranici do provozu v roce 2006. Daldi projevy mimo jiné velmi kriticky
zhodnotily destruktivni innost riznych ,ekologickych” sdruZenl, kierd znovu
a znovu napadaji spravni rozhodnuti vydana po zodpovédném projednani a vyfe-
eni viech pfipominek, a tim zplsobujl jen zbyteéné Skody a oddalenl prospés-
nych staveb,

Po posvéceni a instalaci sosky sv. Barbory byla striena (ve skutefnosti byla odpé-
lena) opona zakryvajici portal tunelu a do kaloty viela technika nutna pro pokrato-
vani razby. To v3e se odehralo pod dohledem zive ,patronky” tunelu Ing. BlaZeny
Svitavské z investorské organizace RSD.

K datu 16. 9. 2003 bylo vyraieno 100 m kaloty tunelu (véetn& 40 m, které byly
vyraieny jiZ pfi provadéni prizkumné $toly). Razi se v navétralé ortorule pomoci
trhacich praci. Pfitok podzemni vody je zatim niZsi, neZ se olekévalo, moina

L ( -, 3
Obr. 1 Vedouci projektu Ing. Jifi Mosler z Metrostavu pfi instalovani sosky
sv. Barbory

Fig. 1Ing. Jifi Mosler, Metrostav's project manager, at the installation
of the statuette of Saint Barbora

EXCAVATION OF THE FIRST MOTORWAY TUNNEL
IN THE CZECH REPUBLIC STARTED

The long time awaited event came true - excavation of the first motorway tunnel in Czech
Republic territory started on September 1, 2003. The Panenskd tunnel is in question, built
on the D8 motorway route, which, tagether with the A17 matorway built currently on the
German side of the Krusné Hory mountains, will cannect in the future (we believe that
not so distant) our capital city o Pr%gue with Dresden. This will be the first direct motor-
way interconnection of Czech and German motorway networks, .
The Panenska tunnel consists of two double-lane tubes, which will be interconnected by
nine cross passages. Each tube will contain three emergency bays. The western tunnel
tube is 2,031 m long (out of that a length of 1,989 m will be mined), the length of the eas-
tern tube amounts to 2,000 m, and its mined part is 1,873 m long. The excavated cross
section increases from 83.4 ny’ (no invert), through 954 7' (wath a shallow invert), to
100.7 i {with a deaf invert). The excavated cross section at the emergency bay locati-
ons will amount to 127 n7', The gradient of the tunnel alignment is 3.2 %, Both tunnel
tubes will be driven downhill, from the northern portal (the Dresden side) using the New
Austrian Tunnelling Method, with horizontal sequence of the excavation. The tunnel will
be mined rhrm;gh weakly weathered to sound, tectonically disturbed, orthogneiss (the
degree of rock fracturing varying from medium fractured to shattered). The top heading
excavation at the left (western) tunnel tube will be the first operation.
Commencement of the work on this so important tunnelling project (Metrostav a.s. con-
tractor) was a reason for a ceremony - consecration to a statuette of Saint Barbora,
patron of miners and tunnellers, followed bgep,‘acr;'g? the statustte to & wall recess at the
portal. This event took place on 16 September 2003 in the presence of many important
uests, The statuette was consecrated by the bishop of Litomefice, Mons. Josef Koukl
le told in his consecrating prayer: "Let this patron of miners and tunnellers protect the
constructors, and also drivers, from anything bac at their work".
The event participants, among others, were:
- from the Federal Republic of Germart:r: Mr, Dirk Brandenburger from the Federal
Ministry for Transport, Construction and Environment, further Mr. Karl Noltze, Presi-
dent of the Chemnitz Region Presidium . .
- from the Czech Republic: Ing. Jifi Kubinek, Deputy Minister of Transport, J'ng, Jiti Sule,
Marshal of the Usti nad Labem region, Ing. Jiri Novak, deputy director of Statni fond
dopravni mfrasrruk%:ry_ﬂhe Traffic Infrasiructure Governmental Fund), and Ing. Petr
Laugman, C.E.O. of Reditelstvi silnic a dalnic Ceské republiky (Directorate of Roads and
Highways of the Czech Republic - abbr. RSD). )
The guests were welcomed by Ing. Alois Lichnovsky, director of the Prague plant of
the RSD. Ing. Jiti Kubinek, Deputy Minister of Transport of the CR expressed in his spe-
ech a firm intention (rejoicing for the present) to open the motorway D8 in the section
from Usti nad Labem to the state border to traffic in 2006. Other speeches, among
others, expressed strong criticism regarding the destructive activities of various "envi-
ronmental” associations, again and again contesting administrative decisions issued
after considerate nec‘?oriaﬁnrl and solution of all comments, thus causing just unne-
cessary losses and delaying useful Fro;ac!s, )
A curtain covering the tunnel portal was torn down (blasted in reality) after consecra-
tion to the statuette and its placement, and mmm_? equipment maved to the top hea-
ding. All of that took place under supervision of a "living patron" of the tunnel, Ing. Bla-
Zena Svitavska from the investing company RSD.
UF to 16 September 2003, 100 m of the top heading excavation was completed (inclusive
of a length of 40 m completed as a part of an exploration gallery excavation). The excava-
tion is carried out through slightly weathered orthogneiss using the drill-and-blast. Ground-
water inflow is still lower than expected, possibly also thanks to this year's below-the-ave-
rage precipitation and the draining effect of the exploration gallery.

P e’
R

Fig. 2 "Blasting" of the curtain covering the top heading portal at the western
portal
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i z diivod( letoSnich podprimérnych sraZek a s ohledem na drendzni Gginek pra-
zkumné stoly.

Tunely Panenska jsou soutasti stavby 0807/l - &ast G. Ta zahmuje k tunelu pfilé-
hajicl Gseky délnice - Gisek délky asi 140 m pfed jiznim portdlem a pres 900 m dlou-
hy Gsek za severnim portélem. Zde vede dalnice nejprve v zéfezu a nasledn@ pfe-
kondva podmétené tizemi, kde podloZi délnice musi byt sanovano. Soucasti
tohoto Useku je také mimolroviiova kfizovatka Petrovice. Rubanina z tunelu se
vyuZije do nasypl dalnitniho télesa, v pfipadé vhodnosti i na sanace podlo¥i,
nejen ve stavbé G.

Ta je prvni zahdjenou stavbou ze Gtyf staveb, které prevedou dalnici D8 pies
viychodni Kru$né hory na hranici se SRN. Usek 0807/l navazuje u obce Kninice na
usek 0807/, ktery vede od Trmic na okraji Usti nad Labem, a déle pak stoupa ¢le-
nitym horskym reliéfem na nahorni plosinu, kde jizné od vrchu Spitak dosahuje
nejvySsi kdty nivelety vozovky 652 m n. m. Cely Gsek 0807/l je dlouhy 10 860 m a &leni
se na stavbu E - Most Kninice (délka stavby 1665 m), jejimi hlavnim objektem
stavby je pfes 1 km dlouhy most Kninice, pomoci kterého délnice stoupd pres
tzv. Kninické terasy. Dali stavbou je stavba F - Tunel Libouchec (délka stavby 1515 m)
- hlavnim objektem je tunel Libouchec o dvou dvoupruhowych tunelovych trou-
bach. Zapadni je dlouhd 535 m (z toho razena ¢ast je 493 m); vychodn! trouba
deélky 454 m mé raZenou ¢ast dlouhou 400 m. Teoretickd plocha wyrubu bude
83 m* a razba metodou NRTM probéhne opét v ortorulach slabé navétralych,
mistné tektonicky porugenych. Vyskytnout se mohou i tlagivé horniny a polohy
bazalti. Stavba F konéi 266 m dlouhym mostem Panenska.

Pak nasleduje stavba G - Tunel Panenska a stavba H - Trasa Petrovice - Hranign{
most (délka 4 710 m). Ta bude doménou mostaiti. Mimo mensi mosty zajistujici
kfizeni dalnice s mistnimi komunikacemi nebo mimo mosty budované z ekolo-
gickych divodi tvofi jadro této stavby tii velké mosty. Most pres Mordovou rokli
ma délku 526 m (vySka nad terénem az 25 m) a most pod Spicdkem je dlouhy
360 m (vy3ka nad terénem az 16 m). Technicky nejnéroéngjs/ bude vysouvany
most ’)fes Rybny potok. Pldorysné zakfiveny most bude dlouhy 355 m s vykou
nad hladinou potoka 46,5 m.

Pokud se tyka délnice A17, kterd povede od Draidan na hranice s Ceskou repub-
likou, je vhodné uvést, Ze na tseku, ktery zajisti vyloutenl tranzitni dopravy z cent-
ra Drazdan, byly jiz dokongeny dvé vyznaéné tunelové stavby - tunel Délzschen
dlouhy 1070 m a tunel Coschiitz o délce 2 332 m,

Celd dalnice A17 je ve vysokém stupni pfipravy i rozestavénosti, a tak ,éerny Petr”
2 hlediska zprovoznéni celé dalnice z Prahy do Drazdan asi ziistane u nds. Je to
zavinéno problémy, které zdriuji zahajenl vystavby prakticky kaidého dalni&niho
useku. Projevilo se to i u tunelu Panenska skoro rotnim posunem zahajeni a pro-
jevuje se to predevsim u tseku pies Ceské stfedohofi, kde se dnes neda odhad-
nout, kdy se zaénou razit tunely Prackovice a Radejéin.

Obr. 3 Litoméficky biskup Josef Koukl pfi proslovu ped poZehnanim sosky sv. Barbory

Fig. 3 Josef Koukl, Bishop of Litoméfice, speaking before the sanctification
to the statuette of Saint Barbora

. ; .-.sr‘.‘_:. | ‘“i
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Obr. 5 Pohled smérem k telb& kaloty, v pozadi je vidét profil prazkumné stoly
Fig. 5 A view in the direction towards the top heading face; the exploration
gallery profile can be seen in the background

The Panenskd tunnels are part of the 0807/l - part G construction lot. This lot comprises
the motorway sections adjacent to the tunnel, i.e, an about 140 m long section before
the southern portal and over 900 m long section behind the nerthern portal. In this loca-
tion, the motorway runs first in an open cut, and then overcomes a waterlogged area
where the motorway subgrade has to be improved, The separated-grade intersection
Petrovice is also part of this section. The muck removed from the tunnel will be used
for construction of the motorway embankments and, if it is suitable, for the sub-
?{ade's improvement (not only for the construction lot G). .

16 lot G is the first started construction out of the four constructions which will get the
D8 motorway over the Eastern Krusné Hory mountains to the German border. Nearby
Kninice municipality, the 0807/l section connects to the 08071 section, which runs from
Trmice, at the edge of Usti nad Labem, and further rises through a dissected mountai-
nous relief to a plateau, where the roadway altitude reaches the highest point
(652 m a.s.1.), to the south of Spicak hill. The entire section 0807/ is 10,860 m long, and
is divided into the construction lot E - The Kninice Bridge (the lot length of 1,665 m) with
the principal structure being the over 1 km long bridge Kninice. This bridge carries the
motorway at a rising grade over so-called "Kninice terraces”. The construction lot F - the
Libouchec tunnel (a lagth of 1,515 m) follows. The main structure of this lot is the Libou-
chec tunnel with two double-lane tubes. The western tube is 535 m long (a length
of 493 m will be mined); the 454 m foniq eastern tube will be mined within'a length of
400 m. Theoretical cross-section area of 83 nv’ will be excavated by the NATM through
slightly weathered orthogneiss, locally tectonically disturbed. Also squeezing rock and
strata of basalts can be encountered. The constriction lot F is terminated by the long
bridge Panenska. )

Then the construction lot G - the Panenska tunnel and the construction lot H - the Pet-
rovice - Border Bridge route { a length of 4,710 m) follow. The latter lot will be a doma-
in of bn'd{g&buﬂders. Apart from smaller bridges allowing the motorway crossings
with local roads or bridges built for environmental reasons, the core of this construc-
tion lot consists of three large bridges. The bridge over the Mordova Rokle valley is
526 m -‘ang {up to 25 m above ground) and the br:dge under Spicék is 360 m long {up
to 16 m above ground). The incrementally launched bridge across Rybny stream will
be the most demanding of the three bra‘r:r es. This horizontally curved bridge will be
355 m long, 46.5 m above the stream surface.

Regarding the AT7 motorway, which will lead from Dresden to the Czech Republic bor-
der, it is worth me{:fﬁonfn? that two major structures have already been completed wit-
hin a section, which will get transit transportation beyond the Dresden city centre.
These structures are the 1,070 m long Délzschen tunnel and the Goschiitz tunnel with
a length of 2,332 m. The entire motorway A17 is at a high stage of éjreparan'on and
completion, therefare the Czech part of the overall project will probably decide about

the final success of the endeavour to open the motorway from Prague to Dresden to
traffic. The reason are the problems the same as those delaying virtually any other
motorway section. Those problems affected the Panenské tunnel too, causing nearly
ane-year delay in the commencement, and are affecting above all the section passing
across the Ceské stredohor highland region where it is impossible to guess when the
Prackovice and Radejiin tunnels excavation (among other work) will start.

| g

Obr. 4 Ugastnici slavnostniho zahéjeni raZeb - zprava: Ing. Jifi Kubinek, Ing. Jifi Sulc,
Ing. Véclav Soukup, Ing. Petr Laudman a Karl Noltze

Fig. 4 Participants at the ceremonial commencement of excavation - from the right
side: Ing. Jitf Kubinek, Ing. Jifi Sulc, Ing. Véclav Soukup, Ing. Petr Lau$man, Karel Noltze

TN N I . 2 =

Obr. 6 Vrtné prace na ¢elbé zajistuje novy vrtny viiz Rocket Boomer od firmy
Atlas Copco s pocitadové fizenym vrtanim

Fig. 6 Drilling operation at the excavation face by a new Rocket Boomer drilling
set manufactured by Atlas Copco, with computer controlled drilling
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BRANISKO - PRVNI DALNICNI TUNEL V SR
FOTOREPORTAZ ZO SLAVNOSTNEHO OTVORENIA

BRANISKO - FIRST HIGHWAY TUNNEL IN SLOVAKIA
PHOTOREPORT FROM THE OPENING CEREMONY

ZPRACOVALI / COMPILED BY ING. PETER CERTIK, INCO-BANSKE PROJEKTY, s. r. 0., ING JAN SMAHO, TERRAPROJEKT, a. s.

TUNEL BRANISKO UVEDENY DO PREVADZKY

Dia 29. 06. 2003 bol za ugasti predsedu vlady SR a ministra dopravy post
a telekomunikécii SR slavnostne uvedeny do prevadzky prvy dialniény tunel
v Slovenskej republike - TUNEL BRANISKO.

Tunel Branisko je s¢astou diafnice D1 Bratislava - Kosice, v Useku Behérov-
ce - Siroké - Fricovce.

Je to prvy dialnigny tunel v SR, vybudovany zatial v poloviénom profile s oboj-
smernou prevadzkou tak, ako je to obvyklé v eurdpskych krajinach pri budo-
vani dlhych tunelov. Do tejto kategérie patri svojou dlzkou 4975 m aj tunel
Branisko.

Dialniény tsek D1 Behéarovee - Fritovee, v celkovej dizke 15,1 km predstavuje
7 hiadiska technickej a vystavbovej narognosti najkomplikovanejsi Usek dia-
mitnych stavieb do siéasnosti vybudovanych v SR. Na tomto dseku bolo
potrebné projekéne vyrieSit a dodavatelsky zrealizovat neobvykle Siroky
okruh technickych problémov; poéinajic vybudovanim lokéinej geodetickej
siete pre velmi presné meranie tunela, vyrazenie a zabudovanie prieskumnej
5tdlne a tunela. Vyhlbenie a zabudovanie vetracej Sachty s vyrieSenim zlozi-
tych geometricky tazko definovatelnych tvarov prenikov zo $achty a tunela
do velkopriestorového diela dopravného a vetracieho prepojenia, ktoré z hfa-
diska bansko-konstrukéngho riesenia moZno povaZoval za novovytvorene
know-how realizatorov tychto diel.

V spojitosti s tunelom bolo nutné vyriesit a zrealizovat v portalovych usekoch
hlboké vykopové zarezy v zosuvnom teréne, tieto sanovat a stabilizovat.

Osobitny problém predstavovalo vyrazenie, vystrojenie a technologické vyba-

venie vlastného tunela.

Pri razeni tunela boli dosiahnuté niektoré pozoruhodné vysledky:

- pti razeni priekumnej §tdlne a tunela s proti¢elbami osové odchylka pri prerazke
&tdlne bola 22 mm a pri prerazke tunela 8 mm bola dosiahnuté rekordné presnost

- maximaélny denny postup na jednej ¢elbe 9 m

- viacnasobne dosiahnuty mesatny postup na obidvoch €elbach 240 - 300 m

- priemerny mesagny postup 190 m

Tieto vykonové vysledky predstavuji obvykly eurdpsky $tandard.

V rémci dialnitnych dsekov bolo potrebné vyriesit a zrealizovat tri krizovatky,
8 mostov s celkovou dizkou 1360 m réznych konstrukcii a technoldgie vystav-
by. Pri vystavbe mostu vo Fri¢ovciach bol prvy krat v SR pouZity novy $alo-
vaci voz progresivnej kon§trukcie pre zhotovenie mostovky technologiou let-
nej betonaze. Dalej holo potrebné sanovat a stabilizovat 860 m zarezovych
svahov v zosuvnom Gzemi.

Sugastou tohto useku dialnice je aj SSUD v Beharovciach, kde bolo treba pro-
jekéne vyriesit a stavebne zrealizovat vybudovanie celého aredlu vratane

Obr. 1 Pohlad na zapadny portal tunela Branisko
Fig. 1 View of the tunnel Branisko western portal

BRANISKO TUNNEL INAUGURATED

The BRANISKO TUNNEL, the first motorway tunnel in the Slovakian Repub-
lic, was inaugurated on 29 June 2003, in the presence of the Prime Minister
of the SR and minister of transport of the SR.

The tunnel Branisko is part of the motorway D1 from Bratislava to KoSice, in
the section Behdrovce - Siroké - Fricovce.

This is the first motorway tunnel in the SR, with one half of the profile built
temporarily allowing bi-directional operation. This is a common method
used in European countries when long tunnels are built. The Branisko tunnel
with its length of 4,975m also belongs to this category.

In terms of technical and engineering problems, the Behdrovee - Fricovee
motorway section (15.1km long in total) is the most complicated section of
motorway structures being under construction in the SR. An unusually wide
scope of technical problems had to be selved in this section both in the sphe-
re of the design development and the works execution by the contractor. The
problems started by establishment of a local survey net for high-precision
surveying of the tunnel, and continued through the excavation and lining of
the exploration gallery and tunnel, to the ventilation shaft sinking and lining,
where complex, geometrically difficult to define shapes of the shaft or tun-
nel penetrations into the large-space cavern of the traffic-ventilation inter-
connection had to be solved. This interconnection can be considered a new
know-how developed by the builders.

it was necessary to solve and execute deep open cuts in the tunnel portal
sections, in a slide-prone terrain, and to stabilise the slopes.

A special problem was the excavation, support and equipment of the tunnel

proper.

Some notable results were achieved in the tunnel driving:

- Record excavation preciseness - axial deviation of 22mm and 8mm in driving
the exploration adit and tunnel with counter-headings respectively

- Maximum advance of 9m per day at one heading

- Multiply achieved monthly advance of 240 - 300m at both headings

- Average monthly advance of 190m

The above performance results are a usual European standard.

Three intersections, 8 bridges of varying structural design and construction
techniques, at an aggregated length of 1,360m, had to be designed and built
in the framework of the motorway sections. A new travelling form of a pro-
gressive design was first time used in the SR on the bridge construction in
Fri¢ovce for erection of the bridge deck by the cantilever method. In additi-
olqa 860m of open cut slopes had to be rehabilitated and stabilised in the
siide area.

Part of this motorway section is also the administration and maintenance
centre (AMC) in Beharovce. It was necessary to design and build the com-
plex facility including a WWTP, utilities, roads and a control centre building

Obr. 2 Otvéraci ceremonial sa zatinal pred zdpadnym portalom
Fig. 2 The opening ceremony started in front of the western portal
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COV, zdrojovych sieti energii, vody, komunikaénych sieti a riadiaceho centra
pre riadenie tunelovej prevadzky a riadenie dopravy na celom sprevadzkova-
nom diafni¢nom Gseku D1 Beharovce - Fricovce.

Struéné informécie o technologickom vybaveni tunela, informaénom systéme
diafnic (ISD) a technologickom zabezpedeni dialfnice (TZD).

Tunel je vybaveny modernymi a spofahlivymi systémami TZ - vetranie, zaso-
bovanie elektrickou energiou, osvetlenie, EPS, kamerovym videodohladom,
radiovym spojenim, snimanim najdéleZitejdich fyzikainych veli¢in, SOS kabi-
ny, poziarny vodovod s hydrantmi, dopravnym znagenim vratane premen-
nych dopravnych znaciek a centralnym riadiacim systémom (CRS).

Z doteraz uvedeného chcem naznatit, Ze tunel, ale aj prifahlé Useky dialnic,
ako aj SUD, st vybudované a vybavené kvalitne a splfiaju vietky stéasné
europske Standardy. Z hladiska bezpetnosti prevadzky tunela tym, Ze bola
realizovana koncepcia vetrania s centrdlnym odtahom opotrebeného ovzdu-
$ia, resp. splodin cez vetraciu Sachtu, umiestnent priblizne v strede tunela
a zvolenym poloprietnym systémom vetrania, bez nutnosti reverzacie chodu
hlavnych ventilatorov a vybavenim tunela v jeho bezpetnostnom systéme
unikovou $télfiou, spojenou trinastimi Unikovymi cestami z tunela, ako aj
autondmnym systémom vetrania Unikovych ciest, na pretlakovom systéme,
ktory zamedzi prenikaniu ovzdusia, resp. splodin z tunela do Gnikovych ciest,
patri tunel Branisko medzi najbezpecnejsie tunely v sidasnosti prevadzkova-
né v Europe.

Skutotna bezpetnd prevadzka bude v3ak zavisiet od disciplinovanosti uziva-
tefov tunela, re$pektovanim v8etkych prostriedkov riadenia dopravy, vratane
informécii z premenlivych dopravnych znaciek.

VSetci realizatori tohto diela - projektanti, banici, cestéri, mostari, stavbéri,
technologovia, sme radi, Ze v stéinnosti s priamymi riadiacimi a dozorujuci-
mi pracovnikmi investora, $tatnej banskej spravy, in§pektoratu prace, tech-
nickej in§pekcie s orgdnmi hasiéského a zachranarskeho zboru SR, organmi
hygieny, za spolutiéasti zahraniénych expertov a poprednych odbornikov slo-
venskych vysokych §kél, sme mohli realizovat toto dielo vo velkej prevahe
vlastnymi slovenskymi kapacitami.

Ocenujeme prinos k Uspednej finalizacii aj schvalovacich organov MDPT SR,
MV SR, ako aj okresnych a krajskych schvalovacich organov.

Qbr. 3 Vychodny portal tunela Branisko
Fig. 3 Tunnel Branisko eastern portal

Obr. 4 Pohled do tunelovej rury pred uvedenim do prevadzky
Fig. 4 View of the tunnel tube before putting in operation

for the tunnel operation and traffic control over the entire operating D1
motorway section Beharovce - FriGovce.

Brief information on the tunnel equipment, motorway information system
and motorway technical support:

The tunnel is equipped with modern and reliable systems - ventilation,
power supply, illumination, fire alarm and detection, television surveillance,
radio communications, monitoring of the most important physical quantiti-
es, SOS cabins, a fire main with hydrants, traffic signalling including variab-
le traffic signs and central control system.

Based on the above-mentioned features, | would like to express my opinion
that the tunnel and also the adjacent sections of motorways, as well as the
AMC were built at high quality level and meet all current European stan-
dards. Regarding operational safety, the Branisko tunnel belongs among the
safest tunnels operating today in Europe. This standard was achieved by
application of a ventilation system with central exhaust of polluted air
through a ventilation shaft located roughly at the tunnel mid point, and by
tunnel safety system comprising an escape adit connected through thirteen
escape ways leading from the tunnel, as well as an autonomous positive
pressure ventilation system in the escape ways, which will prevent smoke
from penetrating to those spaces.

Real safe operation, however, will depend on discipline of the tunnel users,
respecting all traffic control means including information provided by the
variable traffic signs.

All builders of this construction - designers, miners, road builders, bridge
builders, constructors, equipment fitters, we are happy that we, together
with client's, state mining bureau's, health and safety executive's, technical
inspection's, fire station's and rescue brigade's, environmental health servi-
ce's direct managing and supervising staff, in collaboration with foreign
experts and foremost experts from Slovakian universities, were allowed to
implement this project mostly using our own Slovakian sources.

We appreciate the contribution to the successful completion provided also
by governmental bodies, namely the ministry of transport of the SR and
ministry of interior of the SR, as well as district and regional offices appro-
ving the tunnel operation.

Obr. 5 Slavnostny okamih prestrihnutia pasky premiérom a ministrom dopravy
Fig. 5 The festive moment of the band cutting through in two by the Prime
Minister and the Minister of Transport

Obr. 6 Prehliadka tunela pokragovala v nidzovom zélive é. 3
Fig. 6 The visit went on at the emergency bay No. 3
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DOPRAVNI TUNELY V PRAZE
TRANSPORTATION TUNNELS IN PRAGUE

G. ROMANCOV, METROPROJEKT PRAHA, a. s.

uvob

Hlavni mésto Ceské republiky Praha je jedno z nejstarobylejsich a soutas-
né nejzachovalej$ich velkomést stfedni Evropy. Jeji centrum o rozloze
témaF 10 km? je historickym unikatem, zatazenym mezi nejvyznamnéjsi kul-
turni pamatky UNESCO. Zachovala se zde stiedovéké ulitni sit s ohromuji-
cim po&tem architektonickych klenotd od raného stfedovéku aZ po moder-
ni stavby potétku 3. tisicileti. Toto centrum pfitom Zije plnym Zivotem
moderniho velkomésta a za tuto skuteénost muZe dékovat také celé fadé
podzemnich dé&l. Prvni stavba tohoto druhu byla v Praze realizovéna jiZ kon-
cem 16. stoleti a dodnes existuje jako dikaz technické invence nasich pred-
k@i Teprve 20. stoleti viak ukézalo naprostou nutnost vyuZiti podzemi. Pre-
devéim dopravni tunely - Zelezniéni, silni¢ni a metro - to jsou stavby, které,
aé technicky a finanéné nesmirné narotné, pfedstavuji pravdépodobné
jediné schiidné feseni tohoto sloZitého problému. Jejich vystavba pokradu-
je stale rychiejdim tempem.

Pravdépodobné prvni vétsi tunelovou stavbou byla vice nez kilometr dlou-
ha hydrotechnicka $§tola, kterou koncem 16. stoleti nechal vyrazit cisaf
Rudolf Il. habsbursky. Tuto tzv. Rudolfovu §tolu, kterd se zachovala aZ do
dnesni doby, razili na konci 16. stoleti havifi povolani z Kutné Hory pod
vedenim dvorniho hofmistra Lazara Erckera. V Cechach bylo v té dobg
velmi rozvinuté hornictvi p¥i dobyvani stfibrnych rud, takie pracovnici
s potfebnymi zkudenostmi byli k dispozici. Vyméfeni bylo provedeno uZ
roku 1582, vlastni hornické prace se uskutecnily v letech 1589 az 1593. Je
pravdou, Ze po té se témé&f 300 let v Praze Zadny velky tunel nevyrazil.

Ve druhé poloving 19. stoleti, tedy v dobé, kdy se zalala doprava celosvé-
tové bouflivé rozvijet, byla Praha pouhym provinénim méstem rakousko-
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Obr. 1 Fragmenty projektu Rudolfovy $toly (1593)
Fig. 1 Rudolf's gallery fragments of the design

Obr. 2 Zde asti Rudolfova §tola do Vitavy
Fig. 2 Rudolf's Gallery mouth into the Vitava river
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INTRODUCTION

Prague, the capital of the Czech Republic, is one of the most ancient and at
the same time most preserved metropolises of Central Europe. lts center
covers an area of 10 km? and is a unique place of historic value. It is also on
the UNESCO's List of Cultural Heritage. The city has a well-preserved Medi-
eval street network with a surprising number of landmarks from Early Midd-
le Ages till the beginning of the 3rd millennium. Besides, the center lives
a hectic life of a modern metropolis which accounts for the existence of
numerous constructions and facilities in the underground. The first con-
struction of this kind was built at the end of the 16th century and is an evi-
dence of the technical inventiveness of our forefathers. It was the 20th cen-
tury that forced a more extensive exploitation of the space under the
ground: transportation tunnels - railway, road and metro tunnel - which are
extremely demanding technically and financially are probably the only viab-
le solution fo this complex problem. The pace at which they are being con-
structed is steadily growing.

Perhaps the first bigger tunnel construction was a more than 1000 meters
long hydro-technical tunnel in the end of the 16th century driven on the
command of the Emperor Rudolf Il Habsburg. So called "Rudolph’s gallery”
which has been preserved up to the present time was cut by miners from
Kutng Hora under the surveillance of the Court Steward Lazar Ercker. Silver
ore mining was well-developed in Bohemia at that time so skilled professi-
onals with corresponding experience were available. The surveying was
done as early as 1582, the mining works were executed in 1589-1583.

In the second half of the 19th century, at the time when the boom of transpor-
tation occurred Prague was a provincial town of the Austrian-Hungarian empi-

Obr. 3 Vysehradsky méstsky tunel (1910)
Fig. 3 Vy$ehrad urban tunnel




31 12. ROCNIK, €. 4/2003

Tunel

uherské monarchie. Prvni dopravni tunely se tudiz nestavély kviili doprav-
nimu pfetiZeni, ale hlavné kvali velmi &lenitému dzemi, na kterém je mésto
postaveno. Teprve po vzniku samostatného Ceskoslovenska v roce 1918 se
Praha zagala rozvijet jako hlavni mésto statu. Doba mezi svétovymi vélka-
mi v8ak byla pfili§ kratka na to, aby se tato skuteénost mohl promitnout do
v8ech dusledki, urbanisticky a nasledng i do dopravnich staveb. Nésledo-
vala okupace faistickym N&meckem a pak dlouhd, vice nezli Gtyficetileta
epocha ,budovani socialismu”, kdy sice byly vynakladany ohromné inves-
tiéni prostredky, av8ak politické vlivy a ekonomické vztahy, zcela odli§né od
zbytku svéta, mély mj. za nasledek i odlisnou strukturu, kvantitu i kvalitu
dopravnich prostfedk. Neopominutelny je i vyvoj nazirdni na ochranu
Zivotniho prostiedi a ekologii viibec. Pfed rokem 1989 se vse fesilo direk-
tivné, nasledoval prudky obrat k situaci, kdy v ,zajmu ochrany pfirody” (ve
skutetnosti bohuzel vétSinou v zdjmu podnikavych jednotlived) nebylo
mozZno jakoukoli dopravni stavbu realizovat bez nekoneénych spori
a z toho plynoucich zbyteénych finanénich a ¢asovych ztrat. Teprve nyni se
pomalu situace standardizuje, z ¢eho? plyne, Ze nejvétsi investice do
dopravnich staveb, a tedy i podzemnich, Prahu, stejné& jako celou Ceskou
republiku, teprve cekaji.

ZELEZNICE

PFes skute€nost, Ze cel4 fada prazskych patriotli - amatéril i renomovanych
technikl - zadala jiz od konce 19. stoleti prosazovat vystavbu méstské pod-
zemni drahy, byla to nejprve Zeleznice, kterd musela vybudovat velka
dopravni inZenyrské dila, aby vlaky mohly vjizdét az do samého centra
mésta. Nejdfive to byl na svoji dobu mimofadné dlouhy, dodnes obdivo-
vany viadukt, dilo zndmého inZenyra Negrelliho, ale pak uz bylo nutno sta-
vét i tunely.

Prvni nadrazi v Praze bylo postaveno roku 1845 {dne$ni Masarykovo), ve
druhé poloving 19. stoleti néasledovalo nadraZi cisafe Frantiska Josefa
(dnes Hlavni nadrazi prezidenta Wilsona). Obg jsou umisténa v nejtésnéjsi
blizkosti centra a seviena jak souvislou zastavbou, tak pfedevéim kopcovi-
tym terénem. Prvni tunel {tzv. Vinohradsky) umoZiiujici spojeni jiznim smg-
rem byl dokongen jiZ v roce 1871 a ved| v nevelké hloubce a obtizné geo-
logii v délce vice nez 1 km pod souvislou zastavbou rychle se rozvijejici
méstské ¢ésti Kralovské Vinohrady. Na svou dobu byl velmi ndroénym inze-
nyrskym dilem. Stavba dalsich tunell musela brzy nasledovat, aby z cent-
rélnich prazskych nadrazi mohly vlaky vyjizdét do véech smérd. V 80, letech
19. stoleti byla v hlavnich smérech dokongena zékladni sit prazského Zelez-
nitniho uzlu. Se zvy$ujicim se dopravnim zatiZenim se v8ak musely stavét
dalsi traté, zejména spojeni sever - jih si vyzadalo vyraZeni dal$ich dvou
Vinohradskych tuneld v t&sné blizkosti prvniho, ten tieti byl dokonéen
teprve ve druhé poloving 20. stoleti, i kdyZ jeho stavba byla zahéjena jiz
ve 40. letech. Do zagatku druhé svétové valky bylo nutno postavit jesté
nékolik kratsich tuneltd na vedlejsich a pomocnych tratich, aby prazsky
zeleznicni uzel mohl fungovat.

| po druhé svétové valce pokratovala v praiském intravilanu vystavba dal-
Sich trati, byt jiz ne v tak velkém rozsahu. Postavily se 2 nové Zelezniéni
mosty pfes feku Vitavu a shodou okolnosti oba bylo nutné doplnit tunelem.
Oba mosty totiz Usti pfimo proti pfikrému svahu, v prvnim pfipadé navic
v chranéné oblasti prazského Barrandienu - unikatniho geologického utvaru,
popsaného jiz v 19. stol. svétové proslulym francouzskym geologem

o < e

Obr. 4 Vinohradské zeleznitni tunely (1871, 1930, 1985) severni portal
Fig. 4 Vinohrady raiway tunnels - northern portal

re. The first transportation tunnels were not built to relieve the traffic overlo-
ad but mainly to overcome the broken terrain of the city's terrain. After the cre-
ation of Czechoslovakia in 1918, Prague developed as the country's capital.
The time between the two world wars was too short to leave profound traces
in the urban development and consequently in the transportation constructi-
ons. The Nazi occupation followed, then a long 40 years period of communism
when large investment was done while on the other hand political influences
and economic relations, so much different from the rest of the world, brought
about a different structure, quantity and quality of the means of transportati-
on. We should also take into account the development of the approach to the
environmental issues and ecology at all. Before 1989 everything was solved by
directive management, after 1989 no substantial transportation construction
could be realized without endless quarrel and the resulting waste of money
and time due to "nature protection" pretensions (in fact, due to the interests of
individual go-getters). Today the situation is becoming standardized and it
goes without saying that Prague is still waiting for major investments into
transportation construction, including underground constructions.

RAILWAY

Despite the fact that many Prague patriots-laymen as well as reputable
experts-started supporting the idea of the construction of an underground
railway as early as in the middle of the 19th century, it was ordinary railway
traffic that necessitated the construction of large transportation engineering
works for trains to be able to enter the city center. One of the first was the
viaduct designed by Negrelli, a well-known traffic engineer, an extraordina-
rily long elevated arched bridge which causes admiration until today.
Nevertheless in the following years it was necessary to build tunnels.

The first railway station in Prague built in 1845 (today's Masarykovo station)
as well as the Emperor Franz Joseph Main Station {today's Wilson's Main
Railway Station) are situated close to the center and are encircled by a den-
sely built-up area and a hilly terrain. The first tunnel (called Vinohradsky tun-
nel) in the southern direction was completed in 1871 and ran 1 kilometer in
low depth under a fast-growing quarter of Kralovske Vinohrady. At its time it
was an extremely demanding engineering work. Other tunnels were soon
constructed to enable trains to leave Prague in all directions. In the 80s of the
19th century the network of the Prague railway node was completed in the
main directions. The growing traffic load necessitated the construction of
other lines, especially in the southern and northern directions. This was
done by driving other two Vinohrady tunnels in close proximity of the first
tunnel, the third being finished in the second half of the 20th century alt-
hough it was started in the 40s. Before the World War Il it was necessary to
build another several short tunnels for secondary lines and auxiliary trails to
enhance the functionality of the Prague railway junction.

After the World War Il the construction of other lines in the urban area con-
tinued though not in such extent. Another two railway bridges across Vitava
river were built and coincidentally these were to be complemented with
underground tunnels. Both bridges terminate right opposite steep slopes,
one of them in a protected Barrandien area, a unique geological formation
described by the famous French geologist Joachim Barrand in the 19th cen-
tury. It was therefore out of the question to make an open cut in this area,
and in the other case the tunnel was necessary due to transportation and city
planning reasons. The tunnel in Barrandien is 500 meters long and was con-

Obr. 5 Most a tunel pod Bilou skalou {1970)
Fig. 5 Bild skéla railway bridge and tunnel
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Obr. 6 Letensky tunel (1949 - 1953) - pohled na jizni portal a fragmenty projektu
Fig. 6 Letensky Road Tunnel - south portal and fragments of the tunnel design
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Tunel

Zakladni udaje o vybranych prazskych tunelech mimo metro / Basic data on selected Prague tunnels other than the Metro tunnels
(po roce 2004 jsou Udaje pouze pfiblizné - after 2004 the data is only approximate)

s & Nazev Funkce Typ Délka Svétla plocha Provoz Poznamky
o= Name Function Type Lenght Clearence cca r? Operation in Notes
3 rovnobéiné dvoukolejné tunely,
) 1871 posledni z nich se v poloviné délky
1 Vinohradsky Zeleznigni Razeny 3x1,1km 60 1930 rozdvojuje do dvou jednokolejnych
Railway Driven +0,56 km 1985 3 parallel double rail tunnels, the last
one divides in the middle into two
single rail tunnels
2 Vitkov Zelezniéni RaZeny 300 m 60 1880 Dvoukolejny
Railway Driven Double rail
3 Stromovka Zeleznigni Razeny 120 m 40 1890 Jednokolejny
Railway Driven Single rail
4 Malesicky Zelezni¢ni RaZzeny 385 m 0 1930 Jednokolejny
Railway Driven Single rail
5 Chuchelsky Zelezniéni Razeny 470 m 40 1956 Jednokolejny
Railway Driven Single rail
I Zelezniéni Razeny Dvoukolejny
6 Bila skala T Driven 340 m 60 1970 Double rail
) ” Zelezniéni Razeny 2 dvoukolejné
L itkovinowy, Railway Driven 21350m 70 2009 2 double rail
« . Méstsky RaZeny 2 tramvajové koleje
8 VySehradsky City Driven 30m 70 1910 2 tramway rails
’ Silniéni Razeny Dvoupruhovy
9 Letensky Road Driven 430 m 80 1953 Double lane
- , Silniéni Hloubeny 2 dvoupruhové roury
10 T vsk 2 x 350 m 60 1985
R Road Excavated 2 double lane tubes
, Silni¢ni Razeny 2 dvoupruhaové roury, planovéana treti
U Strahovsky Road Driven ER L 80 L2 2 double lane tubes, a third is planned
2 dvou- a tfipruhové roury, razené
o - rozplety, ve vystavbé
12 | Mrézovka gllmgm Razeny 2x1,1km 80 - 320 2004 2 double and triple lane tubes,
0a Driven mined bifurcation chambers
under construction
13 Stiesovitky Silniéni Hloubeny 2% 1,7 km 50 - 75 2008 2 dvou- a tFI’prUhO\{é roury
Road Excavated Two double and triple lane tubes
14 Hradéanska Silnicni Hloubeny 2x0,7 km 50-75 2010 2 dvou- a tFipruhO\{é roury
Road Excavated Two double and triple lane tubes
2 dvou- a tfipruhové roury,
Silniéni Razeny B ve vystavbé
1 St Road Driven L Sl Ay 2 double and triple lane tubes,
under construction
Silnini Raseny Dvoupruhovy v kleséni, tiipruhovy
16 Lahovicky eI azeny 2x 1,6 km 70 - 95 2008 ve stoupani
Road Driven : i
Double in descent, triple in ascent
17 | Komotansky ,S?‘(')’;'j”' E?,-Zf;y 2x 18km 70 - 95 2011 dtto Lahovicky
Silniéni Hloubeny 2 dvoupruhové roury
18 Suchdol Road Excavated 2x14km 50 2009 2 double lane tubes
g Silniéni Razeny 2 dvoupruhové roury
19 Radlicky Road Driven 2x1,3km 70 2011 2 double lane tubes
. , Silniéni Hloubeny 2 dvoupruhové roury
av Elfsrmolsy Road Excavated 22k 20 G 2 double lane tubes
. Silniéni Hloubeny 2 dvoupruhové roury
21 R 2x0,2 km 50 2020
e Road Excavated 2 double lane tubes
5 o Silniéni Razeny 2 dvoupruhové roury
g Ss Road Driven B DI 0 208 2 double lane tubes
oo Silni¢ni Razeny Jedna dvoupruhova roura
& Hlosiii) Road Driven sl 70 ARE One double lane tubes
g Silnicni RaZeny 2 dvoupruhové roury
24 Pod Balk: 2x03k 70 2017
oc Balkanem | poad Driven S 2 double lane tube
. - Silniéni Razeny 2 dvoupruhové roury
k 2x0,4k 70 2020
G| Vyeocansky Road Driven a m 2 double lane tubes
Nejstarsi dosud funkéni razena
R Rudolfova Razeny Razeny c 6 1593 stavba v Praze
stola Driven Driven 1,1 km The oldest driven tunnel functioning
in Prague
] Pesi Razeny Funkéni ale zanedbany
V Vitkov Pedestrian Driven S L IEIED Functioning but neglected
_— Pesi Razeny Turisticka atrakce
2 gelonlpilion Pedestrian Driven e L e Tourist attraction site




1% 12. ROCNIK, €. 4/2003

lunel

Joachimem Barrandem. Nepfichézelo tudiz v tvahu provést v této oblasti
otevieny vykop, stejné jako ve druhém pfipadé, kde tunel musel byt vybu-
dovan z diivodt dopravng-urbanistickych. Prvni z tunel (v Barrandienu) je
dlouhy necelych 500 m a by! vybudovan v 50. letech, druhy {pod Bflou ska-
lou, kterd je rovndZ chranénou pfirodni pamatkou) je dlouhy 350 m
a postaven byl na prelomu 60. a 70. let. Oba tunely, stejné jako véechny
ptedchozi, byly razeny klasickymi tunelafskymi technologiemi.

Obdobi od konce 60. let je v Praze ve znameni vystavby metra. O nutnosti
zasadni prestavby Zelezniéniho uzlu se sice stale hovofi, ale investi¢nich
prostfedkl se nedostava. V tomto obdobi se pouze dokontuje tieti Vino-
hradsky tunel, a to materialy a technologiemi pfevzatymi z vystavby metra.
Nové vystavba nebo generéini rekonstrukce Zeleznic v Praze, stejné jako
v celé republice, naprosto stagnuje.

Teprve v souvislosti s integraci do Evropy od pogatku 90. let 20. stoleti se
pomalu naplfiuje rozsahly program piestavby Zeleznitni sité podle evrop-
skych parametrd. Po celé republice se rozbiha vystavba novych Zeleznit-
nich tuneld a nevyhyba se ani hlavnimu mé&stu. Pouzivaji se nové moder-
ni technologie, pfevaiuje Nova rakouskd, ale nasazuji se i specialni
mechanizmy - razici stroje a metoda obvodového vrubu. Pfestavba prai-
ského 7elezniéniho uzlu se zadéina realizovat. V jejim rdmci bude v Praze
b&hem nasledujicich 10 let vyrazeno nékolik novych Zelezni¢nich tuneld
a cela fada starych bude rekonstruovana. Kromé klasické Zeleznice, ktera
mé& byt zapojena do sité integrované méstské dopravy {spolu s metrem,
tramvajemi a autobusy), se uvaZuje i o vystavbé specidlni rychlodrahy
spojujici leti§té s centrem mésta. Ani ta se neobejde bez novych podzem-
nich useka.

SILNICNi DOPRAVA

V dobg, kdy zapadni svét zaZival nejvétsi narist automobilismu, pfedeviim
individualniho, vlady zemi vychodniho bloku se snaZily tento rozvoj co nej-
vice zpomalit. A% do roku 1953 v Praze existoval jen jeden kratitky (30 m dlou-
hy) automobilovy tunel, umoZiiujici tramvajim a automobilim jizdu podél
Vltavy pod Vysehradskou skélou z centra do jiznich pfedmésti. Intenzita
automobilové dopravy si i pfes velké vyskové rozdily mezi jednotlivymi
gastmi mésta a Gzké ulicky v jeho centru je§té mnoho let poté 7adné pre-
neseni dopravy pod zem nevyzadovala. Tzv. Letensky automabilovy tunel,
prvni skutedny automobilovy tunel v Praze, dlouhy pfes 400 m a uvedeny
do provozu v roce 1953, byl vybudovéan v povalecnych létech spide jako
soutast podzemnich Gkrytd pro Ugely civilni obrany, neZli kvali automaobi-
listim - vidyt nemél ani nucené vétrani. A pfes to, Ze dopravni inzenyfi
trvale upozoriiovali, Ze k rozvoji automobilismu stejné nakonec dojde,
a pak uz bude pozdé na rychlé pizptsobenf silni¢ni sit&, k velmi vahavému
rozhodnuti o stavhé dalsich tuneld se dospalo teprve po roce 1980. To uz
bylo jasné, 7e podet aut v Praze poroste nezadrzitelnym tempem a situace
se bude stale zhor$ovat. Zpracovala se tedy nova koncepce hlavni komuni-
ka&ni sité na Gzemi Prahy, ale jeji realizace se opoZduje i oproti tém nejpe-
sky na méstském okruhu - (délka 2 km, v provozu 2 dvoupruhové roury,
tfeti planovana) se pfipravoval a stavél pfes 10 let. Jeho vyuZiti je v8ak
podmin&no vystavbou navazujicich tuneld jak smérem jiznim, tak i sever-
nim. Jizni tunel (Mrazovka, 2 tunelové roury 2 - 3 pruhové, maximalni pri-
ez 320 m?, délka vice ne? 1 km) jiz mél byt nejméné 2 roky v provozu, ale
stale neni hotov diky aktivitim ,ochranct pfirody”, ktefi blokuji nejen
vystavbu méstskych tuneld, ale i dainiéniho a méstského okruhu. Ze stej-
ného divodu se o nékolik let oddélilo nebo oddaluje zahéjeni stavby
nejméné 6 dalsich silni¢nich tuneld na tzemf hlavniho mésta. TakZe Praha,
ktera je na piéce evropskych velkomést v poctu aut na obyvatele, bezna-
déjné zaostava v kvalité i kvantité silnitni sité. Statisice vyfukd, zamofuji-
cich hust& obydlené &tvrti, zFejmé ekologiéti aktivisté nepovaZuji za zévadu
a ohrozovani Zivotniho prostfedi.

METRO

obdobi socialismu. A to jak po strance technické, tak architektonické.
Mohlo by byt samoziejmé dokonalejsi, resp. modern&jsi, ale pravé ve svét-
le podminek, za jakych bylo stavéno (minimalni kontakt se zapadnim své-
tem, nedostupnost nejnovéjsich technologii) je tato skutegnost jedté
vyznamnéjsi. Sice se zadalo stavét teprve vice neZ 60 let po prvnim navrhu,
ale prece jen dostateéné véas, aby hromadna doprava v Praze nezkolabo-
vala. Po ponékud nedomysleném zatatku problém feSit postupnym piena-
genim tramvajovych trati v centru pod zem, se od roku 1967 zatal realizo-

structed in the 50s, the other (under “White Rock”, also a protected area) is
350 meters long and was constructed at the break of the 60s and 70s. Both
tunnels as well as the former ones, were driven using conventional tunne-
ling techniques.

The period from the end of the 60s is characterized by the subway construc-
tion. Although the need for reconstruction of the railway junction is being
discussed, investment is lacking. Currently, only the Vinohradsky tunnel is
being finalized using the materials and technologies applied in the subway
construction. New constructions or a general reconstruction of the railway
network in Prague as well as in the rest of the country is stagnating.

It is in connection with the preparation for the accession to EU since the
90s of the 20th century that the extensive program of railway network recon-
struction according to European parameters is slowly being put in practice.
Throughout the country and also in Prague new railway tunnels are under
construction. New modern techniques are applied, mostly the New Austrian
Tunneling Method (NATM), but specialized mechanism are also in use-dri-
ving machines and the peripheral slot pre-cutting method. The reconstructi-
on of the Prague railway tunnel is starting. It includes the driving of several
new railway tunnels and the reconstruction of a number of others in the next
10 years. Besides the conventional railway which is to be integrated into the
city mass transportation (together with the metro, tramway and bus lines)
a special rapid rail system is planned to connect the airport with the center
of the city. Similar to any other railway line in the Prague urban area this one
will not dispense with new underground sections.

ROAD TRANSPORTATION

Parallel to the boom of individual motorism in the Western world the govern-
ments of the Eastern block made effort to slow it down. Until 1953 Prague had
a short (30 m) tunnel for cars and trams along Vitava river under the Vysehrad
Rock from the center to the southern suburban area. Despite considerable
altitude differences of individual parts of the city and narrow lanes in the cen-
ter, the traffic on the roads did not require the transfer of traffic underground
for many years after. The so-called Letensky vehicular tunnel, the first road
tunnel in Prague, which is more than 400 meters long, was put into operati-
on in 1953. It was in fact constructed after the war as part of the underground
sheltering system for the purposes of civil defense rather than a transportati-
on construction. There was no forced ventilation system for example. Despi-
te traffic engineers constantly stressing the fact that motorism would eventu-
ally boom and then it would be late to adapt the road network, the decision
concerning the construction of new tunnels was delayed until the year 1980.
It was evident then that the number of cars in Prague would grow uncontrol-
lably and the situation would gradually worsen. A new conception of the
main traffic network for the City of Prague was prepared but its realization is
even slower than the most pessimistic prognoses. The biggest existing
motorway tunnel, Strahovsky tunnel on the city road circuit (2 kilometers
long, with 2 double lane tubes, a third one is planned) was prepared and con-
structed for a period of 10 years. Its exploitation depends on the construction
of follow-up tunnels in both the southern and northern directions. The sout-
hern tunnel (Mrazovka, 2 tunnel tubes with 2 to 3 lanes, maximum cross-sec-
tion 320m?, more than 1 kilometer long) was supposed to be put in operation
2 years ago but it is still not due to the action of the "environmentalists" who
hinder not only the construction of the city tunnels but also the construction
of speed ways and city circuits. For the same reasons the construction of at
least six other road tunnels on the territory of the capital have been delayed
for several years. The result is that Prague with one of the highest numbers
of cars per capita is desperately underdeveloped comparing the quality and
quantity of the road network. Hundreds of thousands of exhaust pipes conta-
minate the residential quarters with dense population but the eco-activists do
not consider this to be a disturbance and environmental hazard.

METRO

The Prague's metro is doubtlessly one of the most successful investments of
the Socialist era in Prague. This is true from the technical as well as from the
architectural point of view. It could have been even more perfect or modern
but in the light of the conditions at the time of the construction (minimum
contact with the Western world, inaccessibility of the latest technologies)
this is even more valuable. Although the construction began more than 60
years after the first plan was made it was nevertheless timed with sufficient
advance to avoid the collapse of the mass transportation. The first half-
baked attempts to solve the problem by gradual transfer of tramway lines in
the center under the ground were in 1967 succeeded by the implementation
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Obr. 8 Tunel Mrazovka, jihozapadni portal
Fig. 8 Mrazovka Car Tunnel, southwestern portal

Obr. 9 Razba velkého profilu (2000)
Fig. 9 Driving of a big profile

Obr. 10 Letecky pohled na jizni portal Strahovského tunelu - vlevo dole vrch Mrazovka, pod kterym se razi dal3i tunel
Fig. 10 Southern portal of the Strahov Tunnel - on the left below: Mrazovka Hill with another tunnel being driven under the hill

vat autonomni systém, komplexné navrzeny do pomérné vzdalené budouc-
nosti. Dnes, po 36 letech, v Praze slouzi 3 linky o souhrnné délce pfes 51 km
a vystavba stale pokracuje. Pfedstavuje to vice neZ 150 km tunelt nejriz-
néj8ich profilt a zplisobl provadéni, véetné takovych, kieré jsou na $picce
technického vyvoje (vysouvané Zelezobetonové tunely piekonavajici fecisté
Vitavy ziskaly jiZ nékolik svétovych ocenéni). Porovname-li rozsah sité metra
v poméru k poctu obyvatel (1,2 milionu) s jinymi mésty, je Praha na jednom
z prednich mist. ZFejmé také diky tomu se v Praze dé Zit p¥es to, Ze v celé
fadé jinych dopravnich ukazateld silné zaostava.

METRO A STOLETA (NEBO TISICILETA) VODA

Povodeii v srpnu roku 2002 méla pro provoz prazského metra katastrofélni
disledky. Centraini useky v$ech tras dlouhodobé vyfazeny z provozu,
ochromena hromadné doprava, miliardové $kody. Otazky, kladené v této
souvislosti, jsou logické a pochopitelné. Bylo moZné této katastrofg prede-
jit a pokud ano, pro¢ se tak nestalo? V ramci tohoto ¢lanku se nebudeme

of an autonomous system with complex projection to relatively far future.
Today, 36 year after, Prague has 3 lines in a total length of 51 kilometers and
the construction is continuing. It represents more than 150 kilometers of tun-
nels of various profiles and implementation methods including today's lea-
ding techniques (the new technique of launching tunnel tubes under the
Vitava river received several awards). Comparing the extent of the metro
network in proportion to the population (1.2 million inhabitants) with other
cities, Prague will rank among the first, Obviously thanks to this fact Prague
is still inhabitable despite being backward in a number of other transportati-
on indicators.

METRO AND THE HUNDRED (OR THOUSAND) YEAR FLOOD

The flood of August 2002 was a catastrophe for Prague metro. The central
sections of all lines were disabled for a long time, the mass transportation
collapsed and suffered huge damage. Logically, serious questions concer-
ning the construction of the metro were raised. Could the catastrophe be
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Obr. 11 Praiské metro
Fig. 11 Prague metro

Obr. 12 Stanice metra Mastek A (1978)
Fig. 12 Metro station Mtistek A

Obr. 14 Tunel metra pfipraveny k vysunuti pod feku (trasa IVC1 - 2001)
Fig. 14 Metro tunnel tube prepared for launching under the river (line IVC1 - 2001)

Obr. 13 Stanice metra Mustek B - pfestupni schodisté (1985)
Fig. 13 Metro station Mustek B - transfer staircase

Obr. 15 Kobylisy - prvni jednolodni raZena stanice na prazském metru
(trasa IVC1 - 2002)

Fig. 15 Station Kobylisy - the first driven single nave station of Prague
metro (line IVC1 - 2002}
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Zakladni udaje o provozovanych a rozestavénych trasach prazského metra
Basic data on Prague metro lines in operation and under construction
Do S 2
= oy
= ol (sek PIOVOZU | - peka %E __ | Razeno Jinak Stanic | = § @ '§% <8 §
= | se (rok) Lenght | © S € | Driven |Other methods| Noof | 832 S| €% STR
GRES || (=S | e | 20 i (km) 88 (km) (km) stations | 3 & £ ?"‘; $ S£5
operation T3 25°| =2 SRS
in O Q
1 C IC 1974 7 39 3,6 most 9 8 0 1
bridge na mosté
0,5 on a bridge
2 A A 1978 53 0,4 49 0,0 7 1 6 0
3 A 1A 1980 2,7 0 2,7 0,0 3 0 3 0
4 C lic 1980 53 2,1 3,2 0,0 4 4 0 0
5 A SH 1984 2,3 04 1,9 0,0 2 2 0 0
6 C e 1984 24 1 14 0,0 2 2 0 0
7 B B 1985 5,4 05 49 0.0 7 1 6 0
8 B e 1988 5 1,3 3,7 0,0 3 2 1 0
9 B IIB 1990 45 05 4 0,0 4 1 3 0
10 B VB 1994 53 0.8 4,1 most 5 5 0 0
bridge
0,4
11 B IVB 1998 6.4 13 4,6 most 5 2 3 0
bridge
0,5
12 C IVC1 2004 4 1,3 2,5 vysouvané 2 1 1 0
tunely pod fekou
launched tubes
under the river
0,2
Souéty Sum 55,6 13,5 415 1,6 53 29 23 1
Zakladni udaje o budoucich trasach prazského metra
{po roce 2006 jsou udaje pouze pfiblizné)
Basic data on future Prague metro lines
(after 2006 data is approximate)
Do 5 z
- O <
- . ProvozU | - pejkg 2 B __ | RaZeno Jinak Stanic | = § al S 2 = g %
—= & & 2| Usek (rok) ST . ESS5| =8 S =2
S g | o8 ] ] Lenght | € > € | Driven | Other methods| Noof | 8 T -2 2 P
o = | =3 | Section | Putinto (km) ZRokE (km) (k) stations | SS8| 85 E5g
operation T 25° 2 S
in © Q
1 C IVC2 2006 3.0 1,0 2,0 0,0 3 3 0 0
povrch
on the surface
2 D ID 2010 7,5 0,6 6,8 0,1 7 1 5 1
3 D IiD 2012 2,2 0,6 1,6 0,0 2 1 1 0
4 D ) 2015 3.6 03 33 0,0 3 2 1 0
5 D IVD ? 3.8 0,0 338 0,0 3 0 3 0
povrch
on the surface
A A 2012 3,0 19 1,0 0,1 3 2 0 1
7 A IVA 2015 5.9 0,6 5,4 0,0 3 1 2 0
A VA ? 6,0 05 5,5 0,0 4 3 1 0
povrch
on the surface
9 VIA ? 6,0 2,0 1,0 3,0 2 1 0 1
10 E IE ? 6.0 1,0 5,0 0,0 6 1 5 0
most
bridge
1" E IIE ? 6,0 1,0 4,0 1,0 5 2 3 0
Souéty Sum 53,0 9,4 39,4 42 4 17 21 3
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a nemUzeme zabyvat ani pravni, ani organizatni strankou véci, ktera je
ostatng pfedmétem vySetfovani a v dobg, kdy byl psan tento &lanek, neby-
ly jeho vysledky znamy. Lze se v8ak zabyvat technickou strankou problému
a zaujmout stanovisko k dal$imu &astému dotazu: vydriely tunelové kon-
strukce metra tuto mimofadnou zkousku?

Voda, ktera zpUsobila tyto nesmirné $kody, do metra pronikla vyhradné
s povrchu, a to teprve po té, kdy jeji hladina vyrazné pfevysila Groven tzv.
vody stoleté, na kterou byly veskeré dopravni stavby metra navrZeny a rea-
lizovany. V této souvislosti se samozfejmé nelze vyhnout némitce, Ze metro
mé&lo pinit je$té i funkci ochrannou v pfipadé nepfatelského napadeni nebo
ekologické katastrofy. Nazor, ze tuto jeho funkci bylo moZné vyuZit jako
dal3i stupeii ochrany pted povodni, jejiz hladina vyrazné pfevy3uje droven
,stoleté vody”, neni pro situaci, ktera nastala v srpnu roku 2002, spravny
pfinejmensgim proto, Ze aktivace ,ochranného systému” je moZna pouze na
zaklad& rozhodnuti pisludnych statnich organt. Od okamziku pfijeti toho-

Obr. 16 - 21 Nékolik fotografiii ze zatopeného metra
Fig. 16 - 21 Some pictures from the flooded metro

avoided, and if so why was it not? We are not dealing with legal or organi-
zational aspects of the problem in this article as these are subject to investi-
gation and at the time of writing the results of such investigation are not
known. Still we can explore the problem from the technical point of view and
state our position regarding another frequent question: did the tunnel struc-
tures of the metro sustain the flood trial?

The devastating water came to the metro exclusively from the surface and
only after the flood level significantly exceeded the level of the so called
hundred year flood for which all transportation facilities of the metro are
designed and implemented. In this connection another objection is pressing,
namely that the metro should also play a protective role for the sake of
a military attack or an ecological catastrophe. The opinion that this function
of the metro could have been used as another protection measure against
the flood is false as the situation in 2002 would require the activation of the
protection system based on a competent decision of the authorities. From
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Obr. 22 Rozsah zatopeni prazského metra na mapé Prahy a v podélnych profilech jednotlivych tras
Fig. 22 Range of the flood in Prague metro on a map of Prague and in longitudinal profiles of the lines
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to rozhodnuti k uvedeni ochranného systému do stavu pohotovosti musi
uplynout pomérné znagna doba (ngkolik desitek hodin aZ nékolik mésicd,
podle konkrétni lokality) a tato doba v Zadném piipadé nebyla k dispozici.
Ze v nékterych pripadech byl takovy pokus uginén, bylo jisté spravné,
avak zabranit katastrofé timto zpisobem jiz nebylo mozné. Bylo mozno
pouze o&ekéavat urlité zmirnéni jejich nasledkd, coZ se v nékterych pfipa-
dech skutecné stalo.

Z hlediska stavu tunelovych konstrukei lze v8ak konstatovat, Ze tuto mimo-
¥adnou zkousku metro prestalo bez jakychkoli nasledkd. Jiz v pribéhu prvnich
hodin povodné, kdy hladina v fece stoupla o nékolik metr(, a tedy Umérné
tomu stoupl i hydrostaticky tlak na osténi, bylo metro v plném provozu
a nikde nebyly pozorovany zvy$ené prisaky, natoz poruchy, které by jeho bez-
petnost ohrozily. TrebaZe se bezprostfedné po jeho zaplaveni objevily speku-
lativni nazory, Ze k zaplaveni doslo kvli zficeni nebo proraZeni hlavnich nos-
nych konstrukei, které mély tlaku vody odolat, po od¢erpani vody a prozkou-
méni jejich stavu bylo zcela priikazn zjisténo, Ze osténi tunelll vSude tuto
zkougku pestalo bez uhony. Ani po povodni tedy neni tfeba mit obavy z toho,
%e by tunely metra, byt vybudované pied mnoha lety, se nékde mohly poru-
$it nebo dokonce zfitit. Jedinym disledkem mize byt lokalnf zvy3eni prisakd
v mistech, kde zvySeny tlak vody zplsobil uvolnéni tésnéni spar ve skladaném
osténi, pfipadné zvysené proudéni vody za osténim mohlo vytvofit dutiny.
Odstrafiovan( téchto poruch (injektaze za osténi, pfesparovani pomoci nové
vyvinutych materilt, daleko uginnéjsich nezli pivodni) bylo a je provadéno
pribazné jiz n&kolik desitek let, standardnimi metodami, tak jak jsou mista
s vétsimi prasaky identifikovéna a lokalizovana i v béZném provozu, bez ohle-
du na to, zda se jedna o misto zasazené zaplavenim, nebo nikoli.

TUNELY PRO PESI

Spise jako kuriozitu uvadime, Ze Praha ma i n&kolik tunell pro p&si, z nichZ
dva si zasluhuji zvlastni zminky. Prvni byl vybudovan také brzy po vélce
v ramci obrannych podzemnich staveb pod vrchem Vitkovem a velmi vyraz-
né zkratil cestu mezi dvéma praiskymi Gtvrtdmi Zizkov a Karlin {tunelem
nékolik set metrd, oklikou nejméné 2 km, ptipadné pfimo ptes kopec vysko-
vym rozdilem vice ne? 100 m neupravenym terénem). Ten druhy je Gplné
novy, nechal jej vybudovat prezident Havel v ramci zpfistupnéni nékterych,
po dlouha desetileti pro vefejnost uzavienych ¢asti Prazského hradu. Je
nejen zajimavym technickym dilkem, ale i zdafilym po strance architektury
a stane se jisté vyhledavanou turistickou atrakei. Je to sice netypicky pfi-
klad, ale i takové tunely |ze povaZovat za pfinos pro Zivot mésta.

V &lanku byly pouity informace a fotografie z nasledujicich zdroji:
Dopravni podnik hi. m. Prahy, a. s., METROPROJEKT Praha, a. s.,
METROSTAY, a. s., SUBTERRA, a. s., a SUDOP PRAHA a. s.

Obr. 23 Portal p&siho tunelu na Praiském hradé

ve stavbé (2001)

Fig. 23 Pedestrian tunnel Prague Castle - the portal
under construction

the moment of the decision the protection system can be activated within
a certain period of time ranging from tens of hours to several months,
depending on locality. There was not enough time to such activation proce-
dures. It was only legitimate that in some cases the effort was made, nevert-
heless prevention of the catastrophe in this way was not possible. The con-
sequences could only be reduced which was true in some cases.

As for the state of tunnel structures we can say that the metro passed the
test undamaged. In first hours of the flood when the river had risen by seve-
ral meters and proportionally the hydrostatic pressure on the lining had inc-
reased the metro was in full operation and no leakage or damage was obser-
ved that would endanger its safety. There were rumors after the flooding of
the metro that the reason was a collapse or perforation of load bearing struc-
tures. The inspection done after the water had been pumped out proved the
lining of tunnels remained untouched.Even after the flood there is no use
worrying about the metro tunnels breaking down or collapsing, though dri-
ven many years ago. The only consequence that may remain is local leaka-
ge in places of increased water pressure on joints in precast concrete lining
or in places where cavities were created outside the lining by increased
groundwater flows. The repair of such defects (grouting, repointing with
new materials which are more efficient than the original) has been done
intermittently in the course of years using standard techniques whenever
leaking places were discovered and localized, even under full operation and
regardless of the fact whether a particular place was affected by flood or not.

PEDESTRIAN TUNNELS

It is to be mentioned rather as an interesting rarity-Prague has several tunne-
Is for pedestrians, two of which deserve being mentioned especially. One of
the two was constructed soon after the war as part of defense underground
network under the Vitkov Hill and made the connection of two Prague quar-
ters-Zizkov and Karlin-much shorter (the tunnel is several hundred meters
long while the walking on the surface is approximately 2 kilometers long and
runs over untreated terrain with an altitude difference of more than 100
meters). The other tunnel is brand-new and its construction was inspired by
the former president Havel to make accessible to the public certain parts of
the Prague castle that were closed for decades. It is not only an exceptional
technical achievement but also a valuable piece of architecture and hopeful-
ly a tourist attraction to become popular in future. No matter how atypical this
example may seem, it may be considered a contribution to the life in the city.

Information and photographs used in the article were taken from archives
of companies Dopravni podnik Praha a. s., METROPROJEKT Praha, a. s.,
METROSTAV, a. s., SUBTERRA, a. s., and SUDOP PRAHA a. s.

Obr. 24 P&si tunel pod Vitkovem - jizni portél (1960)
Fig. 24 Pedestrian tunnel under Vitkov hill - southern portal (1960)
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ZELEZNICNI TUNELY V CESKE REPUBLICE
RAILWAY TUNNELS IN THE CZECH REPUBLIC

BOHUSLAV STECINSKY, CESKE DRARY, a. s.

uvoD

Historie uméle budovanych podzemnich prostor na tzemi dnesni Ceské repub-
liky saha daleko do minulosti, jak to desvédguji nalezy v podzemi mnoha histo-
rickych center naSich mést. Avsak az pocatky parostrojnich drah a nasledny roz-
voj zeleznice vedly k potfebam budovani podzemnich liniovych staveb uréenych
pro dopravu. V souc¢asné dobé, kdy tunelové stavitelstvi v nasi zemi zaziva velky
boom jak v oblasti Zelezni¢nich, tak silniénich tuneld, nebude snad na zavadu
podivat se zpét na dosavadni vyvoj Zelezniéniho tunelového stavitelstvi u nas.

CELKOVY PREHLED

V soucasné dobé je v majetku statu 150 Zelezniénich tuneld, z nichZ ten nejstar-
§i byl uveden do provozu v roce 1845, nasledné opustén, posléze piestavén
a znovu uveden do provozu v tficatych letech 20. stoleti pfi zdvoukolejnéni trati
v tiseku Ceska Trebova - Prerov. Jedna se o tunel Trebovicky, ktery krom &aso-
vého prvenstvi ma ziejmé i prvenstvi z hlediska nejhorgich pfirodnich podmi-
nek, které byly v historii budovanf tunel na nasem tzemi dosud zastiZeny.
Nejmladsim provozovanym tunelem v soucasné dobé je tunel Vepiek na trati
Kralupy nad Vitavou - Vrafany, jenZ byl do provozu uveden v roce 2002. Tento
tunel si svého postaveni benjaminka mezi tunely zfejmé neuzije dlouho, nebot
dal$i Zelezni€ni tunely jsou v této dobé ve vystavbé.

Z celkového pottu 150 Zeleznitnich tunelll je 88 stavebné jednokolejnych a 62 sta-
vebné dvoukolejnych. Z uvedeného poétu stavebné dvoukolejnych tunel( je jich
30 provozovano v soutasné dobé jednokolejné. V naprosté vétsing pripadu je
tomu z dilvodu nedokonéeni predpokladanych zdvoukolejnéni prislugnych trati,
Primérny vék nadich tunel( je 61 let a nové budované tunely se postaraji o jeho
snizeni. Pfesto je jisté zajimavou informaci, Ze 103 nagich Zelezniénich tunel(
bylo postaveno v 19. stoleti. Z pohledu souéasnych ndvrhovych norem je to
vek, kterym je vy€erpana pfedpokléddana Zivotnost téchto objektd. Pochopitelng
velka &ast téchto objektll by si zaslouZila nové investice, pfesto Ize konstatovat,
Ze mnohé vice jak stoleté tunely dale uspokojivé plni svou funkei.

Z hlediska délek patii ¢eské Zeleznicni tunely spise k tém krat§im. Pouze 21
tunell presahuje svou délkou 500 m a na$ dosud nejdelsi zelezniéni tunel, kte-
rym je tunel Spi¢acky na trati Zeleznd Ruda - Plzefi, méfi 1 747,25 m. Naopak
nejkrat$im Zelezni¢nim tunelem je tunel Nelahozevesky |, leZici pobliZ Zelezni¢-
ni stanice Kralupy nad Vlatavou, jeho? délka &ini pouze 23,3 m.

Krom 150 tuneld, o nichZ zde byla dosud Fet, bylo nékolik tunel(i sneseno
a nékolik opusténo a prodano. Nejkurioznéj§im piipadem je ziejmé ptipad tune-
lu Litoméfického, ktery byl v nedavné dobé nabizen k prodeji realitni kancelafi
v rdmci konkurzniho fizeni na firmu, v jejimz byl vlastnictvi. K dal$imu opustg-
nému tunelu Slavi¢skému mezi Pferovem a Hranicemi na Moravé se vaze his-
torka, Ze tunel byl postaven, protoZe si panovnik na jedné ze svych prvnich trati
pfal mit i néjaky ten tunel. Historka je to ismévna, aviak nepravdiva,
Mezi snesené tunely patii tunely Ronovsky a Adamovsky na trati Brno - Ceska
Trebova a tunel Chocerisky, ktery patfil spolu s tunelem Trebovickym a Krasi-
kovskym k nejstar§im u nas a byl snesen v padesatych letech 20. stoleti.

PRVNI TUNEL V CESKYCH ZEMICH

Jak bylo feteno, nejvétsi problémy &ekaly tuneléfe jiz pfi stavbé prvniho tune-
lu v Cechach. Trebovicky tunel {viz. obr. 1) byl razen v modrych jilech se zvod-
nélymi piscitymi €ockami a délnici museli pfi stavbé zapasit s velkymi tlaky jil
a s tekoucimi pisky. Razba narusila celkovou stabilitu Gzemi, které se dalo do
pohybu, klenba tunelu se na fadé mist propadla, vydieva byla na mnoha mis-
tech rozdrcena. Pfi razbé doslo k opakovanému zastizeni piscitych zvodnélych
vrstev, které zplisobilo zavaleni podzemnich prostor(i zaplavou pisku, bahna
a kamenné drté. Zelezni¢ni tunel dlouhy 508 m se nakonec podafilo postavit za
23 mésicl. BohuZel problémy zptisobené geologii nebyly dokonéenim tunelu
zastaveny. Z tohoto divodu byla nakonec vybudovéana v roce 1866 povrchova
pfelozka Useku trati a tunel opustén. Tunel byl budovén jako dvoukolejny, a tak
kdyZ se zadaly fesit varianty zdvoukolejnéni trati, bylo rozhodnuto vést kolej
€. 2 tunelem, jenz mél byt zrekonstruovan vestavbou dalsiho osténi na jedno-
kolejny. Rekonstrukce byla provadéna v letech 1931 - 1932 a budovatel¢ se pfi
ni opét setkali s obtizemi, které nebylo moZné srovnat se stavbou jinych tune-
1G. Pavodni tunelova trouba byla prakticky zcela zavalena a pfi testovani riiz-
nych postupl dochézelo k novému zavalovani jiz dosazenych prostord. Nako-
nec se osvédcilo razeni Stoly tlatenou dievénou mifizi, mezi niz se rozb¥edla
zemina tlacila a ruéné odebirala. Dosazeny postup byl tfeba i 33 cm za 24 hodin.

100 LET ROZVOJE TUNELOVEHO STAVITELSTVI

Po prvnich vladtovkach v podobé Slavitského, Trebovického, Krasikovského
a Chocefiského tunelu pokragovala vystavba Zelezni¢nich tuneld spolu s rozvo-

INTRODUCTION

The history of developing artificial underground spaces in the area of the cur-
rent Czech Republic reaches far back to the past, as the findings made in the
underground of many historical centres of our towns suggest. But it was the
intraduction of steam engine tracks and the following development of railways
what first time induced Ige need for building underground linear structures for
transportation purposes. Nowadays, when tunnel engineering in our country is
experiencing great boom both in the region of railway and road tunnels, it will
probably be no mistake to look back at the previous development of the tun-
nelling industry in our country.

OVERALL DESCRIPTION

Currently the state owns 150 rail tunnels. The oldest one, the Trebovice tunnel,
was opened in 1845, abandoned subsequently, then reconstructed and brought
into service agar'n in the 1930s on the occasion of doubling of the track in the
section from Ceska Trebové - Prerov. The primacy of this tunnel relates not only
to the first position in the line, but also to the natural conditions. These are the
worst encountered in the history of building tunnels in our country.

Currently the youngest operating tunnel is the Vepfek tunnel on the rail line
from Kralupy nad Vitavou - Vrafiany, opened to traffic in 2002. This tunnel is not
likely to enjoy its position of the youngest member of the family of tunnels for
a long time as other rail tunnels are being constructed.

Out of the total number of 150 rail tunnels, the structure of 88 tunnels has
a single-rail design, and 62 tunnels have a double-rail design. Out of the above-
mentioned number of tunnels with double-rail design, 30 tunnels are operating
as single-track ones. Clear majority of these cases is due to unfinished process
of planned doubling of the particular tracks.

The average age of our tunnels is 61 years. The newly built tunnels will reduce
it. Despite of this fact, it is certainly an interesting information that 103 rail tun-
nels were built in the 19th century. With respect to the contemporary design
standards, the above age means an end of the expected lifetime of those struc-
tures. Of course, majority of those structures would deserve new investments,
but it is possible to state that many over-hundred-years-old tunnels perform
satisfactorily.

Regarding their lengths, Czech railway tunnels can be rated as rather short
ones. Only 21 tunnels exceed a length of 500m, and the Spiéék tunnel on the
rail line Zeleznd Ruda - Plzeri, our till now the longest rail tunnell, is
747.25m long only. Conversely, the shortest rail tunnel is the Nelahozeves | tun-
nel found nearby the Kralupy nad Vltavou railway station. It is 23.3m long.
Apart from the 150 tunnels mentioned above, several tunnels were removed
and several tunnels abandoned and sold. Probably the quaintest case is the
Litomérice tunnel, which was recently offered for sale in a real estate office in
the framework of bankruptey proceedings against its owner. Another abando-
ned tunnel, the Slavi¢ tunnel between Pferov and Hranice na Moravé, is con-
nected with a story that the tunnel was built because the sovereign wished to
have at least one tunnel on one of his first railway lines. This history is funny,
but it is untrue. B

The Ronov and Adamov tunnels on the line Brno - Ceskd Trebovd and the Cho-
ceri tunnel belong among the removed tunnels. The Choceri tunnel was, toget-
her with the Trebovice and Krasikov tunnels, one of the oldest in our country. It
was removed in the 1950s.

THE FIRST TUNNEL CONSTRUCTION IN THE CZECH REPUBLIC

As mentioned above, the most difficult tunnelling problems were encountered
as early as at the construction of the first tunnel in Bohemia. The Trebovice tun-
nel (see Fig. 1) was excavated through blue clay with water bearing sandy len-
ses. Miners had to cope with high pressures of clays and running sand. The
excavation disturbed the overall stability of the area. It started to move, the tun-
nel vault collapsed at several locations, the timbering was crushed at many pla-
ces. Sandy water bearing strata were repeatedly encountered in the course of
the excavation, causing collapses of the underground openings and filling with
flows of sand, silt and stone debris. Eventually the 508m-long tunnel was
successfully completed. The construction took 23 months. Unfortunately, the
troubles due to the geology did not cease to exist with the completion of the
tunnel. For that reason an at grade diversion of this track section was con-
structed in 1866, and the tunnel was abandoned. The tunnel was built as
a double-rail structure. Therefore, when the process of solving variants of
doubling the track started, a decision was adopted to place the rail No.2 to the
tunnel. The tunnel was to be reconstructed by means of erecting additional
lining, thus converting it into a single-rail tunnel. The reconstruction took place
in 1931 - 1932, and the tunnellers encountered troubles again, which were
incomparable with troubles on other tunnels. The original tunnel tube was vir-
tually completely damaged, and new collapses of already achieved spaces
occurred during the resrm? of various methods. Eventually a methed of driving
a fore-gallery by means of a wooaden grill pressed into the excavation face was
successful, Liquid soil passing through the grill was loaded manually. The
advance rate achieved amounted even to 33cm per 24 hours.
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jem drah po celou dobu druhé poloviny 19. stoleti (97 tuneld) i v prvni polovi-
né 20. stolet (do roku 1939 35 tuneld, v obdobi némecké okupace 4 tunely).
Tunely v tomto obdobi cca 100 let dlouhém byly budovany klasickymi metoda-
mi, resp. klasickymi tunelovacimi soustavami s pouzitim vydfevy a v definitiv-
nim stavu prevazné se zdénym osténim,

Po druhé svétové valce poklesla potfeba vystavby novych trati a s tim i intenzi-
ta tunelafskych praci. Mimo poklesavajici vystavby novych tunelli bylo nutné
provést prestavbu mnohych tunell z jednokolejnych na dvoukolejné nebo pro-
vést zvetSeni svatiého tunelového prifezu z divodu elektrifikace trati. Vedle kla-
sickych postupd, jak je dokumentuje také obrazek 6, zataly do tunelového sta-
vitelstvl u nas pronikat prvni aplikace dnes jiZ standardnich technologii.

STRIKANY BETON

Podle nékterych zprav byl v éeskych zemich pouzit stitkany beton poprvé pfi
sanaci cihelné klenby tunelu Krasikov, kterd probihala sou¢asné s pfestavbou
Trebovického tunelu v letech 1931 - 1932,

Jako priklad rozsahlejsiho nasazeni vyztuzeného stiikaného betonu véetné ztu-
sujicich p¥ihradovych rémd obdobného tvaru, jaké se dnes b&iné pouzivaji, Ize
uvést tunel Sychrovsky.

Tento tunel byl budovan v druhé poloving 19. stoleti v ramci vystavhy trati spo-
jujici Pardubice s Libercem. Stavba této 161 km dlouhé trati zacala v z4fi 1856
v Pardubicich. Pracovalo na ni téméf 17 000 lidi, ktefi ji dokonéili za pouhé tfi
roky. Sychrovsky tunel je nejdel§im tunelem na této trati a v dob& vystavby to
byl nejdelsi tunel v Cechach. Mimo jiné doslo pti razeni ke vzniceni nahroma-
dénych plynd v tunelu v disledku nedostateéného vétrani a naslednému vybu-
chu, ktery zplsobil cetna tézka zranéni,

Tunel bylo nutno opakované sanovat a nejvéts sanace probéhla v letech 1969
- 1873. U péasil s obezdivkou z piskovcovych kvédri bylo provedeno dodateéné
opla&téni se dvéma sitémi a pfihradovymi ramy (viz. obr. 4), Stejng byly sano-
vany pasy s obezdivkou cihelnou. Pasy s obezdivkou Zulovou byly hloubkové
pfesparovany. V neobezdénych &astech byla provedena svornikova vyztuz
v pristropi a pla3( stilkaného betonu tloustky 20 ¢m (viz. obr. 3),

Stilkaného betonu, resp. torkrétu pak bylo opakované vyufivano pfi sanacich
tunel predevsim v obdobi sedmdesatych let a na pocatku let osmdesatych
minulého stoleti. Tyto aplikace viak nelze povaZovat jednoznatné za zdafile.
Naopak v mnoha pripadech jsou dodateéné vrstvy stitkaného betonu, apliko-
vané na pavodni zd&né osténi, zdrojem zavad a problémd pro dnesni spravce.
V nékterych pfipadech pak Ize hovoiit o pfimém ohroZen( bezpetnosti dopravy
odlupujicimi se deskami stitkaného betonu, v piipadé, Ze by tyto nebyly sprav-
cem véas odstranény.

DRATKOBETON

Nelze opomenout ani prvni aplikace dratkobetonu na tunelovych osténi u nas.
Po experimentalnich ovéfenich byl v roce 1990 umoznén prechod na provozni
ovéiovani na tunelu Skochovickém. Prace probfhaly v rdmci dlouhodobého
tikolu technického rozvoje, veskeré vysledky byly podrobeny oponentnimu
posouzeni ze strany CVUT Praha, V&B Ostrava a Slovenské akademie véd. Na
zavér byly zpracovéany Prozatimni pokyny pro stfikané betonové smési vyztuze-
né rozptylenymi ocelovymi viakny pro umélé stavby Zelezniéniho spodku.
K dal&imu pouiiti a rozsifeni viak jiz nedoslo vzhledem k celkovym zménam
v oblasti nadeho stavitelstvi.

100 YEARS OF TUNNEL ENGINEERING DEVELOPMENT

After the first tunnels, i.e. the Slavié, Trebovice, Krasikov and Choceri tunnels,
the development of railway tunnels continued along with the development of
railway lines for the entire second half of the 19th century (87 tunnels), and in
the first half of the 20th century (35 tunnels till 1939, 4 tunnels during the Ger-
man occupation). During this 100 years long /Jarfad, tunnels were built by con-
ventional methods, or Umfsfﬂ% conventional tunnelling systems using timbe-
ring and mostly masonry for the final lining.

After the World War Il, the need for the construction of new rail lines dropped.
The intensity of tunnelling work decreased similarly. New tunnelling projects
were rare, but many tunnels had to be reconstructed from single-raif to doub-
le-rail solutions, or the cross-sections had to be enlarged to allow electrificati-
on of tracks. Alongside with the conventional methads (as also documented by
Fig. 6), first applications of today already standard techniques started to be int-
roduced into the tunnel construction industry in our country.

SPRAYED CONCRETE

According to some news, the first application of sprayed concrete in our count-
ry took place at the refurbishment to the brick vault of the Krasikov tunnel,
which was carried out together with the reconstruction of the Trebovice tunnel
in the years 1931 - 1932,

As an example of a more extensive application of reinforced shotcrete and lat-
tice girders of a shape similar to the shape used commonly today, we can men-
tion the Sychrov tunnel.

This tunnel was built in the second half of the 19th century within the frame-
work of a construction of a rail line connecting Pardubice with Liberec. The con-
struction of this 161km-long line started in Pardubice in September 1856. Near-
ly 17,000 people worked on it. The project was completed within three years
only. The Sychrov tunnel is the longest tunnel on this line, and it was the lon-
gest tunnel in Bohemia in the time of the construction. Among other events, we
can mention ignition of methane gas accumulated in the tunnel, followed by an
explosion causing numerous serious injuries.

The tunnel had to be rehabilitated several times. The largest rehabilitation took
place in the years 1969 - 1973. Tunnel sections lined in sandstone blocks were
provided with additional lining with two layers of mesh and lattice girders (see
Fig. 4). Similar method was used for the rehabilitation to brick lined sections.
Deep re-pointing was carried out in sections with granite lining. Rockbolt sup-
port of the top heading and a 20cm thick shotcrete lining were provided in unli-
ned sections (see Fig. 3).

Sprayed concrete, or gunite, was repeatedly used then in rehabilitation to tun-
nels, above all in the seventies and at the beginning of the eighties of the last
century. Those applications, however, cannot be considered as fully successful,
Just the opposite, layers of sprayed concrete applied additionally to original
masonry lining became a source of defects and problems for today’s operators.
In some cases we can speak about a direct danger to the traffic safety due to
pealing off slabs of shotcrete if the owner has not removed them in time.

STEEL FIBRE REINFORCED CONCRETE

We cannot leave out the first application of steel fibre reinforced concrete for
tunnel lining in our country. Transition to operational testing on the Stochovice
tunnel was approved in 1990, after experimental testing. The work was perfor-
med within the framework of a long-term task of technical development. All
results were subjected to opposition assessing by the Czech Technical Universi-
2/ in Prague, the Mining University in Ostrava, and the Slovakian Academy of

ciences. The process was concluded by the elaboration of Provisional Specifi-

Obr. 1 Portal Trebovického tunelu
Fig. 1 The Tfebovice tunnel portal
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Obr. 2 Zaledovani Jestédského tunelu
Fig. 2 The Jestéd tunnel filled with ice

VODA - STALY PROBLEM

Nejvétsim nepfitelem tunelového osténi je bezesporu pusobeni vody. Spolu
s dal$imi vlivy zpUsobujicimi korozi materialu je ohroZenim nutnych parametri
osténi s dopadem do jeho Zivotnosti. Nad to je pisobeni vody v zimnim obdo-
bi zdrojem ohrozeni drahy a dréini dopravy vlivem zaledovani. Dlikazem toho,
Ze tunel se mlize zménit v ledovou jeskyni, je fotografie z obrazku 2.

Je zi'ejmé omilanim staré pravdy, Ze lépe neZ s vodou bojovat, je pomoci ji
nalézt spravnou cestu, ktera nebude ohroZovat tunelovou troubu. Lze uvést pfi-
klad Nelahozeveskych tunelt, kde tato strategie vedla jednozna¢né k Gsp&chu,
ktery jiz mGZeme oznalit za dlouhodoby. Také sanace tunelu Svojsinského,
kterd zacala v roce 2002 a dosud probiha v nékolika etapéch, je potvrzenim
tohoto nazoru. Drive, neZ zataly jakékoliv prace na osténi, byla provedena
obnova odvodnéni, kterou se docililo odvedeni vody mimo tunel a vyschnuti
prostoru kolejového loZe v takovém rozsahu, ktery spravce u tohoto objektu
nepamatuje.

Pri vystavbé novych tunel mame dnes k dispozici moderni materialy o velmi
dobrych vlastnostech, a tak se nékdy uchylujeme k nejjednodussimu Fedeni
postavit vodé do cesty hraz. Toto feSeni v8ak zdaleka nemusf byt nejaginngjsi
a ani nejekonomictéjsi. Uspésné aplikace ,spoluprace” s vodou na ngkterych
starych neizolovanych tunelech tak mohou byt zdrojem pouéeni i pro vystavbu
novych tuneld.

TUNEL JAKO TOVARNA

|

Z historie nasich Zelezniénich tunelt mame i pfipady, kdy tunely ne vidy slou-
Zily jenom dopravé. Jednim z pfikladu zcela jiného vyuZiti tunelu, nez bylo
plGvodné zamysleno, je pfipad tunelt Lougského, Lubenského a Nihovského
v Useku Tisnov - Nihov trati Havli¢klyv Brod (v té dob& Némecky Brod) - Brno.
Vystavba trati samotné byla vyvolana potfebou novych komunikaénich tras
mnichovskou dohodou okledt&né republiky. Stavba rychlikové trati byla zahéje-
na v prosinci 1938. V roce 1939 zacala i razba tuneld. Stavba trati pokratovala
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Obr. 4 Sychrovsky tunel
Fig. 4 The Sychrov tunnel
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Obr. 3 Pouiiti stfikaného betonu na Sychrovském tunelu
Fig. 3 Shotcrete application at the Sychrov tunnel

cations for steel fibre reinforced shotcrete used for artificial components of sub-
structure of the track. Other application and spreading of this method did not
take place due to general changes in the field of our construction engineering.

WATER - PERMANENT TROUBLE

Undisputedly the most serious enemy of tunnel liners is ground water. Its effect,
together with other effects causing material corrosion, poses a threat to para-
meters of tunnel lining, with an impact to the longevity. On top of that, water in
a winter season may endanger the track and railway traffic due to icing. A proof
of the fact that a tunnel may turn to an ice cave is shown in Fig. 2.

Obviously we will repeat a well known fact if we say that it is better to help
water to find a proper way where it will not endanger the tunnel tube than to
fight it. The Nelahozeves tunnel tubes can be used as an example of a con-
struction where this strategy led to an unambiguous success, which can be
considered as a long-term one. Also the rehabiiitation to the Svojsin tunnel,
which started in 2002 and has been continuing in several phases n'l! now, con-
firms this opinion. The tunnel drainage system was restored first, before any
other work on the lining. Water was evacuated beyond the tunnel successfully
and the track-bed space dried out in an extent never seen by the tunnel opera-
tor before.

Nowadays, modern materials having very good properties are available for
construction of new tunnels. They allow us to take recourse to the simplest
solution of fighting water, i.e. to place a dam to the water path. This solution,
however, is not necessarily the most efficient or the most economic. Therefore
the successful applications of "collaboration with water on particular old tun-
nels having no waterproofing can be a source of knowledge even for construc-
tion of new tunnels.

TUNNEL AS A FACTORY

We can also find examples in the history of our railway tunnels where tunnels
were utilised not only for transportation purposes. One of the examples of
totally different utilisation of a tunnel than originally planned are the Loucky,
Lubné and Nihov tunnels found in the section Tisnov - Nihov of the rail line

Obr. 5 Tunel Blanensky IV po odstranéni zavalu
Fig. 5 The Blansko IV tunnel after the collapse removal
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i po obsazeni zbytku Ceskoslovenska, avsak s vleklymi obtizemi. Tunely byly
dokonéeny v roce 1942, avsak vystavba okolnich tisek trati postupovala velmi
pomalu, aZ byla v roce 1943 Gplné zastavena. V bieznu 1944 vsak okoli tunell
znovu ofilo a do tunelt mezi Tisnovem a Nihovem byla pfestéhovana tovarna
na vyrobu letadel, pfesnéji stihacek Bf 109 (Messerschmitt).

HAVARIE

Tuneléafské prace se v minulosti neobesly bez havarii, at jiz mensiho rozsahu, a2
po ty tragické se ztratami na Zivotech. Pfedevaim v prvnim obdobi nejvétsiho
rozvoje tunelového stavitelstvi nelze hovofit o pfilis velkém durazu na bezped-
nost pfi provadéni. Malokdy viak vySetfovani smrtelnych (razd vedlo k zavéru,
7e by bezpetnostni pfedpisy byly porugeny. Tak v roce 1844 je dokumentovéano
est smrtelnych Girazl na stavbé trati Brno - Ceska Trebové pfi préci v tunelech,
kamenolomech a skalnich zafezech. Pouze jeden z téchto pfipad( skondil
pohnanim k zodpovédnosti nadfizenych, kiefi byli potrestani pokutou 10 zla-
tych. BohuZel v takovychto informacich by bylo moiné pokraCovat.

Ani druhé polovina 20. stoleti, kdy tunelaiska &innost spotivala spiSe v pre-
stavbach neZ ve vystavb® novych tunell, se neobesia bez probléma,

Zaval, ktery zkomplikoval dal3i postup praci, je dokumentovén na tunelu Blanen-
ském IV. Pii provadéni pasti & 11 a 12, v délce 8,2 m, doslo dne 10. 9. 1968 k zéva-
lu celého profilu tunelu zvBtralym kamenem, z divodu uvolnéni velkych blok
rozpukané skély v klenb@ (viz. obr. 7). Odstranéni zavalu bylo provadéno pomoci
ocelovych | nositl vtazenych do lice klenby, na kterych byla klenba vybetonova-
na. Pak byly provadény pilifky pro podchyceni klenby. Prostor nad klenbou byl
z Gasti vyplnén Skvéarou, zbytek pak sesutou horninou. Po zajiSténi zavalu a jeho
odstranéni probihaly dalsi préce za jednokolejného provozu (viz. obr, 5).

PRSTENCOVA METODA

Na konci osmdesatych a zatatku devadesatych let minulého stoleti byly uvede-
ny do provozu tfi Zeleznitni tunely, které byly budovany tehdy popularni prsten-
covou metodou. Jedna se o dostavbu tfetiho Vinohradského tunelu a Blanen-
sky tunel 8/2.

Tyto objekty bezesporu patfi k zajimavym tunelafskym dilim, i kdyZ do ur¢ité
miry poznamenanym politickou situaci v zemi. Snad i trochu tismévné muze
dnes plsobit véta z dobové broZurky k slavnostnimu otevfent lll. Vinohradske-
ho tunelu, které probéhlo 22, 9. 1989. V gasti zajimavosti pfi vystavbé se hned
v prvni vété s hrdosti 0znamuje, Ze dostavba lll. Vinohradského tunelu byla pro-
vedena bez naroku na dovoz z kapitalistickych statd. Zfejmé $lo o jedno
z poslednich oznameni tohoto typu, v dalsich podobnych broZurkach se pak
spide inzeruje pouziti nejmoderngj§i techniky na novych stavbach.

NASTUP NOVE RAKOUSKE TUNELOVACI METODY

Obdobi dokonéovani Vinohradského a Blanenského tunelu bylo jiz obdobim
prvnich konkrétnéjgich tvah o pouziti NRTM v Ceské republice. ZkuSenosti
z 7elezniénich tuneld pfedevsim v oblasti stiikaného betonu jisté nebyly k zaho-
zeni, avéak rozjezd NRTM u nas byl nastartovan pfedev§im na silniénich tune-
lech a tunelech metra. Na prvni Zelezniéni tunel budovany NRTM jsme si tak
museli jesté chvili pockat.

ZAVER

Ve svém zkratkovitém a trochu nesoustavném piehledu o Zelezni€nich tunelech
v Ceské republice jsem se tak dostal aZ do sou¢asnosti. O tom, Ze sou¢asnost
7elezniénich tunell je bohatd, jistd svédéi i Elanky uvefejiiované v tomto Caso-

pise. Dle rGiznych studif a pland je mozné konstatovat, Ze budoucnost si s ni nik-
terak nezada.

Obr. 6 Prestavba tunelu klasickym zpsobem
Fig. 6 A tunnel reconstruction using a conventional method

from Havlickiv Brod (then Némecky Brod) - Brno. The construction of the line
proper was necessary to satisfy the needs for new road and railway routes in
the republic diminished as a result of the Munich Dictat. The construction of the
high-speed railway started in December 1938. The tunnel construction started
in 1939. The construction of the rail line continued even after the accupation of
what remained from Czechoslovakia, but it suffered from chronic difficulties.
The tunnels were completed in 1942, but the work on the adjacent track secti-
ons advanced very slowly till 1943 when it was completely terminated. In
March 1944 the area of the tunnels revived. A factory manufacturing airplanes,
more specifically figters Bf 109 (Messerschmitt), was moved to the tunnels bet-
ween Tisnov and Nihov.

COLLAPSES

In the past, tunnelling work did not avoid collapses, from minor ones to tragic
events with casualties. Above all the initial period of the most extensive deve-
lopment of tunnel engineering was characterised by placing not too high stress
on the tunnelling safety. Safety infringement was determined in few cases only
by investigators of casualties. In 1844 there are six fatal injuries recorded at the
work on tunnels, quarries and rock cuts for the Brno - Ceskd Trebova rail line
project. One of those cases only ended by punishing supervisors. They paid
a fine of 10 florins. Unfortunately, we could continue providing such informati-
on.

Not even the second half of the 20th century, when the tunnelling activities
were reduced rather to reconstruction instead of building new tunnels, avoided
problems.

A collapse, which complicated further Fmgress of the refurbishment work, is
documented on the Blansko IV tunnel. The collapse caused by loosening of big
blocks of rock at the vault, filling the entire tunnel profile with stone debris,
oceurred in the course of execution of rounds No. 11 and 12, at a length of 8.2m,
on 10 September 1968 (see Fig. 7). The collapse was remedied by means of steel
H-sections installed along the vault surface, used as a support for the vault cas-
ting. Subsequently the vault supparting pillars were executed. The space above
the vault was backfilled partially by cinder, remaining part with the rock debris.
When the collapse had been secured and remedied, the remaining work was
carried out under the conditions of the single-line working (see Fig. 5).

RING METHOD

Three rail tunnels (the extension of the Vinohrady tunnel and the Blansko 8/2
tunnel) were opened at the end of the 1980s and at the beginning of the 1990s.
They were built by means of the ring method, which was popular at that time.
The above-mentioned structures belong undisputedly among interesting tunnel-
ling works, despite the fact that they were partially affected by the political situati-
on in the country. The following sentence contained in a brochure issued on the
occasion of the Vinohrady lll tunnel inauguration (22 September 1989) may sound
funny today. The sentence informs proudly that “the extension of the Vinohrady
tunnel was carried out without any requirements for imports from capitalist count-
ries”, This was probably one of last statements of this kind. Following brochures
rather stress the application of the state-of-the-art equipment on new projects.

INTRODUCTION OF THE NEW AUSTRIAN TUNNELLING METHOD

The period of finishing the Vinohrady and Blansko tunnels was alreadly the peri-
od of initial, more concrete considerations regarding the application of the
NATM in the Czech Republic. Certainly the experience gained from railway tun-
nels, primarily in the field of shotcrete, was applicable, but the first application
of the NATM in our country took dpface on road tunnels and the Metro tubes.
The first NATM railway tunnel had to be waited for for some time.

CONCLUSION

My abbreviated and slightly systemless survey of railway tunnels in the Czech
Republic has brought us to the present. Articles published in this magazine can
also prove the fact that the present of railway tunnels is rosy. It is possible to state
on the basis of various studies and projections that the future takes rank with it.

Obr. 7 Zaval na tunelu Blanenském IV
Fig. 7 The Blansko IV tunnel collapse
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PIvRIPRAVOVA'NA'VYSTAVBA KOLEI'(TORUVIII. KATEGORIE
V CENTRALNI OBLASTI HLAVNIHO MESTA PRAHY

PLANNED CONSTRUCTION OF CLASS Ill COLLECTORS
WITHIN THE CENTRAL REGION OF THE CITY OF PRAGUE

ING. JIRI SVOBODA, PRAGOPROJEKT

1. UVOD

Vystavba a provoz kolektorll patii neodmyslitelné ke kaZzdému modernimu
méstu a hlavni mésto Praha se miZe pochlubit jednou z nejmodernéjsich a tech-
nicky nejlépe vybavenych siti nejen u nés, ale i v Evropé. Cela kolektorova sit
vznikla a vznika na zakladé spoledenské objednavky a diky maximalnimu pocho-
peni a finanéni podpoFe Magistratu hl. mésta Prahy. Jeji rozvoj se stal soucasti
strategického planu hl. mésta Prahy vydaného v roce 2000. Vlastni kolektory
jsou soudasti strategickych cil mésta v oblastech ,Kvalita Zivotniho prostfedi”
a ,Dopravni a technicka infrastruktura”. Navrhovani siti kolektori v historickém
jadru mésta vychazi z ,Generelu kolektorizace”, ktery je zpracovan a7 do roku
2010. Na projektové pfipravé se podileji firmy Pragoprojekt, Ingutis, Interprojekt.
InZenyrskou pfipravu zajistuje mandataf, firma Zavos.

2. ZAKLADNi PODMINKY

PoZadavek na zékladni feSeni obnovy inZzenyrskych siti v historickém jadru hlav-
niho mésta Prahy vyplyva ze skuteénosti, Ze jejich potfebnou funkei a rozvoj jiz
nelze stavajicimi zplsoby zajistit. Uli¢ni prostor ve stfedu mésta je zaplnén nato-
lik, Ze dal8i ukladani inzenyrskych siti je z prostorovych diivodi obtizné, nékdy
i vyloutené. Zejména rozvoj telefonizace, internetu, zkapacitnéni a zkvalitnéni
z4sobovani vodou i rozvoj centralniho zasobovani teplem si vyZaduiji ukladani
potrubi a kabelt do kolektort. Vystavba kolektord Ill. kategorie fei uvedené pro-
blémy s omezenim rozkopévani vozovek a chodniki. Dovoli jejich snadnou kon-
trolu a udrzbu bez zasahovani do komunikaci na povrchu.

3. PRIPRAVOVANE KOLEKTORY

3.1. Kolektor Revoluéni - Dlouha

Tento kolektor je logickym propojenim jiZ realizovaného kolektoru Ptikopy
s kolektorem RNSL na nébfeZi L. Svobody. Hlavni vétev je napojena na kolektor
PFikopy u Obecniho domu a pokraduje pod naméstim Republiky a dale ulici Revo-
luéni s ukongenim na nébfeZi L. Svobody. Timto kolektorem budou propojeny
hlavni trasy centréIniho zésobovani teplem, vedeni sdélovacich a silnoproudych
kabeld a vodovodni fady. Délka trasy je 905 m, profil kolektoru 15-24 m2 Bo¢ni
vétve a pfipojky jsou v ulicich Truhlafska, Dlouha, Soukenické, Klimentska,
Lannova a Nové Miyny.

3.2. Kolektor Vaclavské namésti

Kolektor Véclavské namésti propojuje kolektor Centrum IA a kolektor PFikopy.
Tento kolektor vyuZiva dfive vybudované trasy pro kabelova vedeni a stavajici
vétev s vodovodnimi fady. Tyto trasy jsou vak kapacitné a technicky nevyho-
vujici pro dal$i rozvoj v této oblasti, a proto dochazi k jejich rekonstrukci a k posi-
leni o dalsi vétev. Délka nové trasy je 351 m, délka rekonstruovanych kolektoril
838 m. Dal3im cilem je zokruhovéni s kolektorem Tylovo divadlo v Rytitské ulici.
K posileni z&sobovani vodou dojde rovné? k nahradé stavajiciho vedenf DN 500
{z vodojemu Flora) za nové vedeni DN 700 v kolektoru Cl.

3.3. Kolektor CIA trasa Voditkova

Zakladni patef kolektoru je vedena od Jindfisske ulice (objekt &. p. 831} pod ulici
Voditkovou az na Karlovo ndmésti. Je logickym pokragovanim jiz dokon&enych
vétvi kolektoru CIA a vytvaii zakladni pfedpoklad pro dal§i rozvoj smérem na
Smichov a k zokruhovani na kolektor CI - Uhelny trh. Délka trasy je 1288 m a pro-
fil kolektoru 13 a7 22 m?.

4. NAVRHOVANA ETAPIZACE VYSTAVBY KOLEKTORU

Pro snadnéjsi vécné a finanéni sledovani jsou kolektory rozdéleny na jednotlivé
etapy. Obsah téchto etap je vytvofen tak, aby k jejich realizaci doslo v co nej-
krati dobé a aby byly samostatné kolaudovatelné a bylo je moZno uvést do pro-
vozu. Zkraceni, resp. dodrzeni terminu vystavby se pfiznivé projevi i v délce
zébor( na povrchu potfebnych pro realizaci. Tim se zminimalizuji ekonomické
dopady na okolni provozovatele, na dopravu i na celkové Zivotni prostfedi. Sta-
noveni optimalni doby vystavby ve vazbé na finanéni prostfedky zamezi navy-
$ovani ceny dila z diivodu prodlouzeni Ihity vystavby. Zakladnim predpokladem
pro vytvofeni navrhovanych etap je ofekdvana moznost financovani vystavby
kolektorli z rozpo€tu hl. mésta Prahy v daném roce a stanoveni optimaln{ [haty
vystavby. Vytvofeni ,mensich” stavebnich celkl zvy&i rovnéz konkurenéni pro-
stfedi pro zhotovitele a je reélné, Ze toto povede ke sniZeni rediné ceny kolekto-

1. INTRODUCTION

Construction and operation of collectors inherently come with every modern
city. The City of Prague can be proud to have one of the most modern and tech-
nically best equipped networks not only of our country, but also of Europe. The
entire collector network was and still 1s developed on the basis of communal
interest and thanks to the highest understanding and financial support by the
Prague City Council. Its development has become part of the strategic plan of
the City of Prague issued in 2000. The collectors are part of the city's goals in
the areas of "Environmental guamy" and “Public roads and utilities”. Desig-
ning of collector networks in the historical city center is based on the “General
plan of development of collectors”, elaborated all the way until 2010. Compa-
nies Fragoprojekt, Ingutis, and Interprojekt take part in the project preparation.
Engr'neerr‘ng preparation s being provided by the mandatary, the company
avos,

2. BASIC REQUIREMENTS

The requirement for a fundamental solution of reconstruction of the utility net-
works within historical center of the City of Prague comes from the fact that
their required services and development can no longer be ensured using cur-
rent methods. The areas of streets in the cily center are so occupied, that furt-
her installation of utility networks due to spatial reasons is complicated, if not
outright impossible. The development of telephone services and Internet as
well as the increase in the output and quality of the water supply system and
development of the central heat distribution system require installation of pipe-
lines and cables into collectors. Construction of the class Il collectors solves the
aforementioned issues with only limited digging at roads and pavements. It
a,glows ‘rjheir easy inspection as well as maintenance without interference with
the roads.

3. COLLECTORS UNDER PREPARATION

3.1 Collector Revoluéni - Dlouhé

This collector is a logical connection of the already realized collector Prikopy
with the collector RNSL at Ndbrezf L. Svobody. Main branch joins the Prikopy
collector near Obecni Dim, then proceeds below Némésti Republiky and furt-
her along Revoluéni Street with termination at Ndbiez/ L. Svobody. Main rou-
tes of the central heat supply, telecommunications and high voltage cable lines
and water suppff pipelines will be interconnected through this collector. The
tunnel is 905 m long, its cross section area is 15-24 m2. There are lateral bran-
ches and connections within the streets Truhldiskd, Diouhd, Soukenicks, Kli-
mentskd, Lannova and Nové Miyny.

3.2 Collector Vaclavské namésti

The collector Véaclavské namésti connects the collector Centrum IA with the col-
lector Prikopy. This collector uses previously built routes for cables and an exis-
ting branch with water supply pipelines. As far as capacity and technical con-
ditions are concerned, these routes are, however, unsuitable for further deve-
lopment in this area, and therefore their reconstruction and reinforcement with
an additional branch are underway. The length of the new route is 351 m while
the length of the reconstructed collectors is 838 m. It is a further goal to create
a circuit by connecting it with the Tylovo Divadlo collectar in Rytitské Street. In
order to increase the water supply, the existing DN 500 pipeline (from the Flora
::varer tank) will be replaced with the new pipeline DN 700 installed in the Cl col-
ector.

3.3 Collector CIA - Vodickova Street route

The spine of the collector is conducted from Jindrigska street (building no. 831)
below Vodickova Street all the way to Karlovo Namésti. It is only a logical con-
tinuation of the already finished branches of the CIA collector. This collector is
a fundamental condition for further development in the direction towards the
Smichov district as well as for finalizing the circuit by connecting to the Cf -
Uhelny Trh collector. The route is 1 288 m long while the collector cross profile
area ranges between 13 and 22 m2,

4. PROPOSED PHASING OF THE CONSTRUCTION OF COLLECTORS

In order to allow easier physical and financial monitoring, the construction of
collectors is divided into phases. These phases are formed so that the realizati-
on would require shortest time possible and could be independently approved
after completion in order to allow their putting into operation. Shortening or
compliance with the construction schedule will also have a positive impact on
the duration of the occupation of surface areas needed for the construction.
Thus, economic impacts on the surrounding businesses, traffic as well as envi-
ronment will be minimized. Determination of optimal construction schedule in
relation to the financial means available will prevent the increase in the con-
struction costs due to potential extension of the construction period. The basic
condition for the determination of the phases are the expected possibility of
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r{l, resp. etapy. P¥i sestavovani pofadi etapizace vystavby kolektord bylo rovnéz
piihlédnuto ke koordinaci s ostatnimi investicemi pfipravovanymi v dané oblas-
ti mésta.

4.1 Technicky popis etap vystavby kolektoru Revoluéni - Dlouha

Prvni etapa bude obsahovat tisek hl. trasy kolektoru pfevazné na némésti Repub-
liky od napojeni na kolektor Pikopy v Sacht& $31 v prostoru pfed Obecnim
domem a2 pred objekt obchodniho domu Kotva s odbotnou vétvi, kterd bude
ukondena v kolektorové $achté na rohu ulic Revoluéni - Truhlarska. Kolektorova
achta bude provizorng vybavena ventilatory na odvétrani kolektoru.

Kolektor bude dale veden do ulice Na Pofi¢i, kde bude zakonten v pfedavaci
kolektorové Sachté.

Etapa bude piné funkéni a provozuschopna. Kolektor bude napajen a fizen ze
stavajiciho PRS Slovansky dim.

Vybudovan kolektoru pod naméstim Republiky je navrzeno k realizaci ve stej-
ném Gase v jedné stavebni jAmé spoletné s investorem stavby ,Polyfunkéni
budova Namésti Republiky 1 a podzemni garaZe” (tento projekt fesi dostavbu
a rekonstrukci arealu byvalych kasaren Jiftho z Podébrad na obchodni a spole-
genské centrum, kterym je firma EURO-PROPERTY FUND S.R.0. - EPF).
Vystavbou hloubeného kolektoru pfimo ze stavebni jamy paséZového objektu
dojde k vyznamné Gspofe finanénich prostfedkd, protoZe nebude nutno prova-
d&t narotna statickd opatfeni pro minimalizaci vlivu dodategne razby kolektoru
pod zprovoznénym vjezdovym i pasazovym objektem.

Druhé etapa Fedi vystavbu kolektoru v ulici Revoluéni v rozsahu od ukongeni
prvni etapy do kolektorové Sachty s objektem PRS nachazejicim se u Stefaniko-
va mostu. Hlavni vétev kolektoru je situovana pod ulici Revolugni a je vedena
prakticky stfedem ulice. Odbogné vétve umoZni napojeni pfilehlych ulic Dlouhé,
Soukenicka, Klimentska, Lannova a Rasnovka. Na kiizovatce Revoluéni, Dlouha
- Soukenicka je navriena velka razena podzemni komora, ktera umozni vykfize-
ni inzenyrskych sitl i vybudovéni dalSich planovanych kolektor(i (podrobnéji viz
generel kolektorizace). Kratké odbotné vétve jsou navrieny tak, aby bylo umoz-
néno napojeni inZenyrskych siti vedenych na povrchu. U Stefanikova mostu
bude vybudovano Pomogné fidicl stanoviété (PRS), ve kterém je umisténo vlast-

Obr. 1 Kolektor Revoluéni - Dlouha
Fig. 1 Collector Revoluénf - Dlouhé

Obr. 2 Kolektor centrum |A trasa Vodickova
Fig. 2 Collector centre IA trace Vodickova

funding the construction through the budget of the City of Prague in the given
vear, and definition of an optimal construction schedule. Formation of “smal-
ler” construction units will also increase competitiveness amon}g contractors
and it is likely that this would lead to reduction of factual price of the collector
or its phase. The phases of the collector construction were also determined
taking into consideration other infrastructural investment plans existing in the
given city region.

4.r1 Df;scn‘pﬁon of the phases of the Revoluéni - Dlouhé collector con-
struction

The first phase will include a section of the main collector route mainly within
Namésti Republiky from the connection to the Piikopy collector in shatt $31 in
front of Obecni Dim all the way to the Kotva store building, with a lateral
branch that will be terminated in a collector shaft at corner of the streets Revo-
[uénf and Truhiéfska. The collector shaft will be temporarily equipped with fans
to ventilate the collector.

The collector will further run to Na Poiféf Street, where it will be terminated in
a delivery collector shaft. This section will be fully functional and capable of
operation. The collector will be powered and controlfled from the current 505
Sfovanggfv Dam. Construction of the collector below Némésti Republiky is
designed for realization simultaneously and in one construction ditch with the
project of “Multifunctional building Namésti Republiky No. 1 and underground
?arsges" {the pr?’ecr solving completion and reconstruction of grounds of the
ormer Jifi z Pobdbrad Military Barracks into a business and community center
— developed by the company EURO-PROPERTY FUND S.R.0. - EPF.

Through the construction of the cut-and-cover collector directly in the con-
struction ditch to be excavated for the mall structure, significant financial
means will be saved, because the application of complicated support measures
minimizing the impacts of subsequent excavation for the collector below the
already operating access and passage structure would thus be unnecessary.
The second phase deals with construction of collector in Revoluéni Street, ran-
ging from termination point of the first phase to the collector shaft housing an
auxiliary control center (ACC) located at the Stefdnikiv Bridge. The main col-
lector branch is located below the Revolu¢ni Street and is in fact conducted in
the middle of the street. Lateral branches will enable connection of adjacent
streets Dlouhd, Soukenickd, Klimentské, Lannova and Résnavka, At the cross-
roads of streets Revoluéni, Dlouhd - Soukenicks, a large mined underground
chamber is designed, which will enable crossing of utility services as well as
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Obr. 3 Schéma kolektorové sité v historické ¢asti Prahy
Fig. 3 Plan of collector net in historical part of Prague

construction of the other planned collectors (for more details see the “General
plan of development of collectors”). Short lateral branches are designed so that
their connection to the at-grade utility services would be enabled. An ACC will
be constructed near the Stefénikv bridge, where the control center, transfor-
mer station, ventilation plant room, exit staircase, personal/cargo elevator and
further equipment rooms will be located.

The third phase is the final one of the construction of the Revoluéni - Dlouhé
collector. It solves the connection of the second section with the existing RNLS
collector. The main route leads below Lannova Street, where a terminal
underground chamber allowing potential further extension on the collector is
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ni fidici stfedisko, trafostanice, ventil4torovna, Gnikové schodisté, osobonaklad-
ni vytah a dalsf technologické prostory.

Treti etapa je konetnou etapou stavby kolektoru Revoluéni - Dlouh4 a fesi pro-
pojeni druhé etapy a stavajiciho kolektoru RNLS. Hlavni trasa je vedena pod ulici
Lannova, kde se nachazi ukonéujici podzemni komora umoZiiujici pFipadné dalsi
pokraCovani kolektoru. Trasa se zde lomi a pokracuje kolmo k fece pfimo ke sté-
vajicimu kolektoru RNLS vedoucimu po nabtezi L. Svobody. Pro napojeni objek-
tl v ulici Nové Mlyny je navrzena odboéna vétev zakonéend montazni $achtou.
Tato vétev umozni zaroveri napojeni stavajicich i budoucich inZenyrskych siti
vedenych v zemi.

4.2 Technicky popis etap vystavby kolektoru Vaclavské namésti

Prvni etapa: cela stavba je sloZena ze dvou samostatnych celkd, které se odligu-
ji dispoziénim usporadanim a naplni funkéniho vyuZiti.

Jedna se o celky:

trasa A - Modernizace kabelového kanélu

trasa B - Novy kolektor

Trasa A - Modernizace kabelového kanalu - v rdmci modernizace stavajiciho kru-
hového kanalu s nedotknutelnymi tranzitnimi sdélovacimi kabely Ceského Teleco-
mu bude obnoveno vnitfni vybaveni, zejména ocelové konstrukce. Bude provede-
no i dotésnéni lokalnich prisakl v osténi. RovnéZ bude také obnoveno technolo-
gické vybaveni - bude nahrazeno stavajici jiz nevyhovujici méFeni a sledovani
funkce provozu novym monitoringem a poZarnim vybavenim odpavidajicim
novym kolektorovym trasém. Charakter stavebnich praci pfedstavuje vnitfni adrz-
bu bez zésahu do nosného statického systému kandlu a bez vlivu na povrch.
Trasa B - Novy kolektor - dostavba nové trasy bude budovana razenim v prosto-
ru chodniku podél prigeli objektll na levé strang Vaclavského namésti mezi
Miistkem a Voditkovou ulici s kolektorovymi pfipojkami objekti pfilehlé zastav-
by a s napojenim na ostatni kolektorové systémy. Veskeré stavebni prace budou
realizovany v prostfedi nesoudrinych zemin - pisk(i a $t&rké naleZejicich ke kvar-
térnim terasovym sedimentim - s kontaktem s hladinou podzemni vody ve
spodnich partiich pfiéného profilu. K trase je pficlenéno i stavebni dokonéeni
stévajici chodby M + R v Rytifské ulici jako pokratovani kolektoru Tylovo diva-
dio. Chodba v nékolikaletém provizornim osténi bude definitivné pfemé&néna na
kolektor véetné piipojek do objektu pfilehlé zastavby.

Druh4 etapa: vystavba trasy C - jedné se o adaptaci stavajiciho vodovodniho kana-
lu pii pravé strané Véclavského namasti na kolektor v rozsahu sachet V 1-V 3.
Tento kanl je obsazen 3 tranzitnimi vodovodnimi fady DN 700, 500 a 300 mm.
Déle bude provedena dostavha nového pfitného propojeni mezi novou trasou
na levé strané namésti a stavajicim vodovodnim kanalem upravenym na kolek-
tor {z nové achty 549 pred Korunou do Zachty $51 v prostoru pied Batou} a pro-
pojeni vodovodniho kanlu na kolektor Voditkova - do 3achty $17d.

V ramci schvalené dokumentace pro stavbu &. 0187 Kolektor Vaclavské naméstf
na Urovni UR bude také v ramci druhé etapy adaptovan na kolektor vodovodni
kanal pfi pravé strané Vaclavského namésti. Stavajici vodovodni kanal je obsa-
zen tfemi tranzitnimi vodovodnimi fady DN 700, 500 a 300 mm. Pro adapta&ni
préce je nutné uvolnéni celého vodovodniho kanélu od viech sitf jednak formou
jejich trvalych a dotasnych prelozek, jednak formou nahradnich opatteni provo-
zovatele Prazské vodovody a kanalizace.

4.3 Technicky popis etap vystavby kolektoru Centrum IA trasa Vodi¢kova
Dilgi etapa 0004 Véclavské ndm. ,H" komplexné fesi systém kolektord v oblasti
stfedu Vaclavského ndmésti. Cely prostor kiiZovatky vypliuje podchod, nyni
vestibul metra. Uliéni prostor je zde piné zapInén a dal$i klasické ukladani inze-
nyrskych siti do vykopl neni moZné. Proto je zde navrien systém umoZfujici
napojeni do v8ech 6 smérd, tj. do ulice JindFisska a Vodigkova, ve dvou smérech
do horni €asti a ve dvou smérech do spodni &4sti Vaclavského namésti. Vysko-
ve vedenti kolektoru je velmi sloZité vzhledem ke stavajicim podzemnim chod-
bam, kabelovodim a kanalizacim. Trasa kolektoru podchazi stavajici vestibul
metra, nadchazi tratové tunely trasy A a obchazi eskalatorovy tunel. Razba bude
provadéna C4stecné pod hladinou podzemni vody v pfedem sanovaném pro-
stfedi. Rozsah etapy kolektoru Véclavské ndmésti ,H" je od napojeni na $achtu
516 v Jindfisské ulici - pfes Vaclavské namésti, se étyfmi odbognymi vétvemi -
na kraj ulice Vodigkovy, véetn& razby 70 metr(i $toly ze Sachty $ 17a smérem
k Darexu v dolni &asti Véclavského namésti. V pfedstihu byly realizovany z pod-
chodu, pred jeho rekonstrukei, sanaéni préace.

Diléi etapa 0005 Voditkova ,VN-KN” Fesi kolektor v celé ul. Voditkové vietné
kratkych odboénych vétvi do pfilehlych ulic. Hlavni trasa kolektoru je vedena
ulici Vodigkovou ke kiizovatce s ulici Skolskou, kde je navriena 3achta vietné
odbocky. Déle je hlavni trasa kolektoru vedena ulici Vodiékovou ke kFizovatce
s ul. Jungmannovou, a odtud je vedena ul. Vodi¢kovou smérem na Karlovo
ndm. Hlavni vétev kolektoru bude zakongena na Karlové ndmésti $achtou. Cely
kolektor bude budovéan raZenim dle zadsad NRTM (nové rakouské tunelovaci
metody) z jednotlivych t&Znich Sachet s cilem minimalizovat dopady na Zivotni
prostfedi. Vzhledem k tomu, Ze celd trasa je budovana v nepfiznivé geologii a je
pod hladinou podzemni vody, je nutné provadét rozsahlé sanaéni zpeviiovaci
prace v nadloZi, Jiz v pfedstihu byly sanovany nékteré zaklady objektl v z6né&
poklesti a obnoveny revizni kanalizaéni $achty. Na Karlové namésti, ve dvornim
traktu objektu &. p. 670 je v soucasné dobé jiz vybudovano PRS {pomocné fidici
stfedisko) vEetné Uinikové Stoly a krdtkého napojovaciho tseku kolektoru.

Posledni dil&i etapa 0006 je vystavba kolektoru v ulici V Jamé.
Celd stavba bude budovéna najednou, ale jednotlivé diléi etapy budou uvadény
do provozu postupné.

located. The route turns here and continues perpendicularly towards the river
directly to the existing RNLS collector, conducted along the Nabie{ L. Svobo-
dy. In order to connect the structures in the street Nové Miyny, a lateral branch
terminated with assembling shaft has been designed. This granch will also ena-
ble connection of the existing underground engineering networks with the futu-
re ones.

4.2 Description of the phases of the Viclavské némésti collector
construction

First phase: the entire structure consists of two independent units, which dif-
fer in their interior layouts as well as their use.

The units are following:

Route A — Modernization of the cable canal

Route B - New collector

Route A — Modernization of the cable canal — within the frame of modernizati-
on of the existing circular duct with untouchable transit telecommunication
cables belonging to Cesky Telecom, the inner equipment, especially steel struc-
tures, will be renovated. Additional sealing of local leaks in the lining will be
also carried out. At the same time, the technological equipment will be rene-
wed - the existing already unsatisfactory system of measurement and monito-
ring of operational functions will be replaced with new monitoring and fire-
fighting equipment corresponding to the new collector routes. The constructi-
on work consists of inner maintenance without impact on the structural system
of the duct, having no impact on the surface.

Route B — New collector - final section of the new route will be constructed by
mining technigues under a side walk, along front walls of the buildings stan-
ding on the left side of the Vdclavské Ndmesti between Mistek and Vodickova
Street, with collector connections to adjacent buildings and with connections to
the other collector systems. All civil e.}gﬁneering work will be realized within the
environment of loose rock - sands and gravels of Quaternary terrace sediments
- with contact to groundwater level in lower sections of the ¢ross profile, The
route also includes completion of the construction of the existing 1&C corridor
in Rytifska Street carried out as an extension to the Tylovo Divadlo collector.
The corridor, so far still with several years old temporary anng, will be ultima-
tely chan%ed to a collector inc!ud."ng conngctions to adjacent buildings.
Second phase: Construction of the "C" route - it is a reconstruction of the exis-
ting water supply duct along the right side of the Viaclavské Namésti to a col-
lector between the shafts V1 - V3. This duct contains 3 transit water supply
pipelines DN 700, 500 and 300 mm, Furthermore, the construction of the new
lateral connection between the new route on left side of the square and the
existing water supply duct reconstructed to a collector (from the new shaft 549
in front of the Koruna Palace to shaft 851 in front of Bata department store) as
well as the connection of the water supply duct with the Vodickova collector -
shaft §17d will be completed.

During the second phase, within the frame of documentation for the constric-
tion lot no. 0181 “Collector Véclavské ndmésti” approved at the Zoning and
Planning Decision level, the water supply duct running along the right side of
the Viclavské Namésti will also be reconstructed to a collector it. The existing
water supply duct contains three transit water supply pipelines DN 700, 500 and
300 mm. In order to allow the reconstruction work to begin, all lines must be
removed from the water supply duct. For that reason both permanent and tem-
parary diversions will be carried out or PraZské Vodovody a Kanalizace, the
owner of the duct, will adopt substitute measures.

4.3 Description of phases of the collector Center IA Vodickova route
construction

The partial phase 0004 Véclavské nam. "H" solves the system of collectors in
the central area of Véclavské Namésti in a comprehensive manner. The entire
crossroads zone is taken up by an underpass, now the Metro vestibule. The
street area Is fully occupied and further conventional installation of utility ser-
vices in open trenches is not possible. Therefore, a system is designed allowing
connection in all six directions, i.e. to streets Jindfisskd and Vodickova, two
directions to the upper part and two directions to the lower part of Véclavské
Namesti. Vertical alignment of the collector is very complicated due to existing
underground corridors, cable lines and sewers. The collector route passes
under the existing subway vestibule, above running tunnels of the A line and
around the escalator tunnel. The excavation will be partially carried out below
the groundwater level within in advance improved environment. The scope of
the collector section Véclavske Némésti “H" phase ranges from the connection
to the shaft S16 in Jindfisska street - passing through Véclavské namést with
four lateral branches - to the beginning of the Vodickova street, including
a 70m-long excavation for a gallery from the S17a shaft in the direction of
Darex in the lower part of the Vdclavské ndmésti, Remedial works have been
carried out from the underpass prior to its reconstruction.

Partial phase 0005 Vodickova "VK-KN" solves the collector along entire Vodic-
kova Street including lateral branches to adjacent streets. The main collector
route is conducted along Vodickova Street to the crossing with Skolské Street,
where a shaft r'nciudmg a branch is designed. The main collector route is furt-
her conducted along the Voditkova Street to the crossing with Jungmannova
Street, from here it is led in the direction towards Karlovo Namésti, The main
collector branch will be terminated by a shaft at Karlovo Némésti. The entire
collector will be excavated using the NATM (New Austrian Tunneling Method)
from separate mining shafts in order to minimize environmental impacts. Due
to the fact that the entire route is beir:ig constructed within a geologically unfa-
vorable conditions below the groundwater level, it is necessary to carry out
extensive remedial and reinforcement works in the overburden. The foundati-
ons of several buildings within the settlement zone have in advance been reha-
bilitated and sewer manholes restored. At Karlovo némésti, within inner yard
of the building no. 670, an ACC has already been completed including an emer-
gency exit gallery and short connection section of the collector,

The construction of the collector in V Jémé Street is the last partial phase, the
phase No. 0006.

The entire construction will be carried out in one go, but individual partial pha-
ses will be put into operation in steps.
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Z HISTORIE PODZEMNICH STAVEB

FROM THE UNDERGROUND CONSTRUCTION HISTORY

HISTORIA ZELZNICNYCH TUNELOV NA SLOVENSKU
HISTORY OF RAILWAY TUNNELS IN SLOVAKIA

ING. SNAUKOVA IVETA, KATEDRA GEOTECHNIKY ZILINSKA UNIVERZITA V ZILINE

Na Zeleznignych tratiach sa stavali tunely uZ pred vynalezom parného pohonu. Po
jeho uplatneni v Zeleznitnej doprave nastal prudky rozmach Zeleznic. atké rusne
mali prablémy pri stipani a v kopcovitom teréne boli stavitelia niteni nachadzat
vyhodnejsie trasy - priamo cez pohoria. Napriek tomu, Ze Zeleznitné tunely sa zo
zatiatku povazovali za nebezpeéné a zdraviu Skodlivé stavby, vo vystavbe sa pokra-
tovalo a dnes ich pogitame na tisicky.

Historia Zelezniénych tunelov sa na Slovensku datuje od 20. 8. 1848, kedy bol dany
do prevadzky na trati Uhorskej centralnej Zeleznice Bratislavsky tunel &. 1, ktorého
stavbu realizoval taliansky podnikatel Felice Tallachnin. Stavbu riadil Ing. Jozef
Bayer, Tunel bal povodne dihy 703,6 m. Pri stavebnych précach doSlo v roku 1899
za mimoriadne nepriaznivych Klimatickych podmienok k rozsiahlemu 2avalu,
v nasledku &oho bol skrateny na sufasnych 595,8 m. Aj ked sa u nés vystavba Zelez-
niénych tunelov oproti Europe oneskorila, bolo ich v byvalom Ceskoslovensku do
roku 1966 postavenych 233 s celkovou dizkou 83 446 m. Stcasfou Slovenskej Zelez-
niénej siete je 80 tunelov, z toho 73 jednokalajnych a 7 dvojkolajnych.

Uhorska centralna Zeleznica na trati Viededi - Pest - Debrecén bola vybudovana
v roku 1844, Bol na nej cely rad technicky naroénych stavieb (Lamatsky prielom,
Cerveny most) a taktie? Bratislavsky tunel & 1. V rokoch. 1925 - 1929 bola vybudo-
vana trat Nové Mesto nad Vahom - Veseli na Moravé, na ktorej je tunel Pod Pola-
nou dihy 2423 m. V rokoch 1927 - 1931 bola rozpracovana trat Handlova - Horna
Stubita, na ktorej je aj 3011 m dihy Bralsky tunel. Tral Margecany - Cervend Skala,
na ktorej je 9 tunelov, bola dand do prevadzky v roku 1935. Na tejto trati sa nacha-
dza aj technicky najnarotnejdi Telgartsky tunel dihy 1239 m. V rokoch 1937 -1840
bola vybudovana traf s 22 jednokolajnymi tunelmi Banské Bystrica - Diviaky. Je]
sitasfou je aj nad najdihsi tunel Cremosniansky (4679 m). Po Il. svetovej vojne sa
dostavali niektoré rozostavané trate, elektrifikovala sa traf Kosice - Zilina, na ktorej
bol postaveny najdihi Slovensky dvojkofajny tunel - Bujanovsky (3410 m). V rokoch
1951 -1954 hola postavend trat Roiitava - Turia nad Bodvou, na ktorej sa nachadza
3148 m dlhy Jablonovsky tunel.

Tunely boli a si technicky mimoriadne narotné stavby. Stavitelia prvych tunelov
nemali vedomosti z mechaniky hornin a pri razeni ziirafovali predovSetkym skise-
nosti z banictva. Prace v tuneloch vykonévali u nas tunelari - barabovia pochadzaj-
¢i prevazne z alpskych krajin. Putovali z jednej stavby na druhi a odovzdavali svoje
skusenosti miestriym pracovnikom. Je to vidief na terminoldgii prac a Easti vystroje:

longon, longarina - pozdlZnik fugin - strelmajster
stendr - stojka fundament - zaklad

kapna - podvoj Sotofunda - spodna klenba
mar§avanta - pazina bér - vitacia ty¢
filata - odstavnica mezaria - os tunela

Medzi firmy, ktorym bola zadéavana realizécia stavieb, patrili: Miller a Kapsa (Stre¢-
niansky tunel |, Il, lll), Baraba {Tahanovsky, RuZinsky), Karl Meier a bratia Baanovci
{Lupkovsky), Ing. Kéhler a Herwert (Poriadsky), Ing. Zdengk Krulis (Bralsky), Ing Viadi-
mir VIgek (Neresnicky), Ing. Vojatek a Ing, Pragil (Pod VIgkom) ... Robotnici zamestné-
vani na stavbach neboli Speciélne zattani a minerom alebo tunelovym murdrom sa
mohol stat kaidy, kto bol nejaky ¢as zamestnany ako vozickar v tuneli a potom zatal
pracovat ako pomocny miner {1l triedy), miner (I triedy) alebe tunelovy murér. Na stav-
héch pracovalo naraz velké mnoZstvo robotnikav: tunel Pod Pafanou - 786 robotnikov,
Bralsky tunel - 905 robotnikov, Tunel generala Stefanika - 1443 robotnikov...

Svetlé prierezy tunelov neboli jednotné - menili sa s rozvojom Zeleznitnej dopravy
- najviac sa vyufival tzv, madarsky svetly prierez s velkostou 5,50/5,50 m pre jedno-
kolajné trate a pre dvojkolajné trate 8,20/6,30 m. Pri navrhu pozdizneho sklonu Tech-
nické podmienky projektovania a stavby magistrél z roku 1899 poZadovali, aby naj-
vat&i sklon, pouZity na volnych tsekoch trate, bol znizeny v tuneli najmenej na 1/3.
Na ukrytie pracovnikov v tuneli potas prevadzky boli predpisané zéchranné vyklen-
ky do opdr kazdych 30 m. Vyklenok bol Siroky 2,0 m a hiboky 0,5 - 0,7 m.

Pri stavbe tunelov sa vyvinuli rézne tunelovacie metédy, v sutasnosti oznatované
ako klasické. U nés sa vyuiivali prevazne rakuska a belgicka tunelovacia metoda.
Rakiska tunelovacia metdda dominovala v rokoch 1867 - 1873. Charakteristickym 2na-
kom tejto metody bolo prvotné vyrazenie smerovej Stdine v spodnej Casti tunela. Sik-
mym z4lomom sa prechédza na razenie hornej Stalne pri budticom strope tunela. Qdtial
sa vykonéva vyrub do oboch stran priestoru celej klenby pri stitasnom zabezpeCovani
wydrevou. Postupovalo sa po usekoch dizky 8 m. Takymto sposobom boli vybudované
tunely: Handlovsky, Krivarisky, Pitelové ... \ rokoch 1879 bola prvy krét uplatriend rakus-
ka modifikovana metdda, a to pri stavbe Jablonického tunela. Dalgie tunely vybudova-
né touto metodou st tunel Generdla M. Stefanika, Bralsky, Cremosniansky...
Belgickou tunelovacou metddou boli postavene tunely: Zlatniansky, Meresnicky, Lup-
kovsky... Zésada pri tejto metdde je, Ze sa vyriibe najprv stropné casta vymuruje sa
piitkovy nosnik a klenba. Potom sa po Eastiach ribu oporné Casti a muruji opory.
Tieto zakladné metddy sa pri vystavbe tunelov gasto vzajomne prelinali.

Na rozpojovanie horniny v nadich prvych tuneloch sa pouiival éierny prach. Nebol
véak dostatofine brizantny a pri odstrele vytvéaral mnoistvo dymu, &o bolo neliadu-
ce. Je mozné predpokladaf, Ze v tuneloch budovanych od roku 1867 sa Eierny strel-
ny prach zagal nahradzat dynamitom. Pri manipulacii s dynamitom vdaka nepozor-
nosti minerov sa stévalo najviac trazov. Pri stavbe Cremognianskeho tunela sa
spréva stavby snaiila zabranit narastajicim Urazom, takie miesto Zeleznych lopat,
ktoré Skrtnutim o kamed mohli vytvorit iskrigku a tym odpalit nevybuchnut( trhavi-
nu, nariadili pouzivat lopaty medené.

Tunnels had been built on railway lines even before the invention of steam drive.
Rapid development of railways started after its application in railway transportation.
Rising gradients caused problems to heavy trains, and builders had to find more sui-
table routes in hilly terrain or across mountain lines. Despite the fact that at the begin-
ning railway tunnels were considered dangerous and injurious to heaith, constructi-
on of tunnels continued. There are thousands of them today.

The history of railway tunnels in Slovakia begins on 20 August 1848 by opening the
tunnel Bratislava No.1 on the Hungarian central railway line. The construction was
built by an Italian contractor Felice Tallachin, with Ing. Josef Bayer in the position of
the construction manager. Originally the tunnel was 703.6m long. A vast collapse
oceurred in 1899 during construction work carried out under exceptionally adverse
climatic conditions. The tunnel length had to be cut to the current 595.8m. Despite
the fact that development of rail tunnels in our country lagged behind Europe, there
were 233 tunnels with an aggregated length of 83,446m built in former Czechoslo-
vakia until 1966. Slovakian railway network contains 80 tunnefs, out of that number
73 single-rail and 7 double-rail tubes.

The Hungarian central railway line on the route Vienna - Pest - Debrecen was built
in 1844, There were many technically demanding structures on this line (Lamacsky
Prielom, Cerveny Most) and also the Bratislavsky No.1 tunnel. The line Nové Mesto
nad Vahom - Vesell na Moravé with the 2,423m-long Pod Pol'anou tunnel was built
in the years 1925 - 1929, The work on the line Handlova - Hornd Stubria, containing
also the 3,011m-long Bralsky tunnel, was carried out in 1927 - 1931. The Margeca-
ny - Cervena Skala line comprising 9 tunnels was commissioned in 1935. The tech-
nically most demanding works, the 1,239m-long Telgartsky tunnel, is found on this
line. The line Banskéa Bystrica - Diviaky with 22 tunnels was constructed in 1937 -
1940, Our longest tunnel, the 4,679 m-long Cremosniansky tunnel, is part of this
line. After the World War Il the operations consisted of completing several unfinis-
hed lines and electrifying the line Kosice - Zilina, on which the 3,410m-long Buja-
novsky tunnel, the longest Slovakian double-rail tunnel, was constructed. The years
1951 - 1954 saw the construction of the line Rozfiava - Turiia nad Bodvou with the
Jablonovsky tunnel (3,148m). )

Tunnels have always been extraordinarily difficult to construct. Builders of first tun-
nels had no idea of rock mechanics. They applied the experience of the mining
industry. The tunnelling work in our country was performed by tunnellers nickna-
med "barabas”, coming usually from Alpine regions. They wandered from one con-
struction site to another, and handed the experience over to local workers. This can
be seen in the tunnelling slang:

longon, longarina - longitudinal beam fugin - shot-firer
Stendr - studdle fundament - fundament

kapna - cap piece Sotofunda - invert
marSavanta - poling board boér - boring rod
filata - tucking piece mezdria - tunnel axis

Amang the companies which were awarded the contracts we can name: Miiller &
Kapsa (Strecniansky |, l, il tunnnels), Baraba (Tahanovsky and RuZinsky t.), Karl
Meier and Baan Bros. (Lupkovsky t.), Ing. Kdhler & Herwert (Poriadsky t), Ing. Zde-
nék Kruli& (Bralsky t.), Ing. Viadimir Vicek (Neresnicky t.), Ing. Vojadek and Ing. Prasil
{Pod Vigkom t.)... Workers employed on the constructions were not specially trained.
Anybody who had worked for some time as a trucker in a tunnel could become
a miner or a tunnel mason. He started to work as a miner-helper (2nd rank), then
a miner (Tst rank) or tunnel mason. Lots of workers were employed on construction
sites: the Pod Pol'anou tunnel - 786 workers, the Bralsky tunnel - 905 workers, the
General Stefanik’s tunnel - 1,443 workers...

Net tunnel cross sections were not unified. They changed with the developing rail-
way traffic. So called Hungarian clearance of 5.50/5.50m for single-track tunnels and
8.20/6.30 for double-track tunnels was used most frequently. Technical specificati-
ons for designing and construction of main railway lines from 1899 required that
designed longitudinal gradient within tunnel sections were reduced at least to 1/3
of the maximum %radfsnt allowed for at grade sections of tracks. Safety recesses in
tunnel side walls for warkers to protect them in the time of the tunnel o eration had
to be provided every 30m. The recess was 2.0m wide and 0.5 - 0.7m deep.

Various tunnelling methods were developed during the construction of tunnels.
Currently we call them conventional methods. The Austrian and Belgian methods
were used in our country most of all.

The Austrian tunnelling method dominated in the years 1867 - 1873, A characteris-
tic mark of this method is starting with excavation of a pilot adit at the bottom sec-
tion of the tunnel. Through an inclined cut the excavation continues at the top hea-
ding, at the future tunnel crown, From the top heading the excavation spreads to
hoth sides of the vault space, with concurrent timbering. The excavation advanced
then at lengths of 8m. This method was utilised on the Handlovsky, Krivarisky, Pite-
lové and other tunnels. The modified Austrian method was applied for the first time
in 1879 (Jablonicky tunnel). Other tunnels built by this method were: General M.
Stefanik’s, Bralsky, Cremogniansky etc..

The Belgian tunnelling method was used on tunnels: Zlatniansky, Neresnicky, Lup-
kovsky, etc. The principle of this method is that the top heading is excavated first,
then a masonry plinth at the springing line and the vault masonry erected. Then,
step-by-step, side walls are excavated and masonry carried out.

Often the above basic methods diffused into each other in construction of tunnels.
Rock disintegration in our first tunnels was carried out with blasting powder. It was
not, however, disruptive enough and developed much smoke, which was undesi-
rable. We can guess that black powder was replaced by dynamite in tunnel con-
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Tunel

Pre vrtanie dier na uloZenie naloZe sa od roku 1803 - 1813 vo svete pouzivaju vrta-
cie stroje. V roku 1844 bolo prvy krat navrhnuté pouzit pre pohon vrtacich kladiv
stlaceny vzduch. V8etky prvé vrtacky boli narazové. Prvé otacavé vrtacky sa zacali
pouzivat od roku 1848. Na Slovensku sa mechanizacia vo vacsej miere poutila pri
stavbe tunela Generala Stefanika (1923 - 1927) - vitacie kladivd systému
FLOTTMAN, naftové motory pre pohon kompresorov, ventilatorov v tuneli.

Prvé elektrifikacné tunelarske prace sa vykonali na stavbe Bujanovského tunela
{1955).

Pre odvoz ribaniny sa pouzivali voziky, ktoré sa pohybovali po Uzkorozchodnej
drazke. Pohyb vozikov limitoval aj tempo tunelarskych prac. Znaéné pokroky pri
razeni sa dosiahli zriadenim vyhybiek priamo v smerovej §t6Ini.

Na osvetlenie pracovist sa naj¢astejSie pouzivali karbidové lampy.

Dodasny vystroj 8t6Ini a tunelov tvorila vydreva, pricom sa kladol velky d6raz na
drevo z ktorého bola zhotovena. Veobecne sa u nas pouzivalo mékké drevo - smre-
kové, jedlové. Borovicové drevo nebolo vhodné, pretoZe nieje rovné a je tazké. Aby
bolo drevo malo 8tavnaté, bolo nutné rabat stromi na jesen. Aj kedsa trvanlivost
dreva v tuneli zniZovala vihkostou a nedostatoénou vymenou vzduchu, jeho kon-
zervécia sa nepouzivala. Kontrola Unosnosti sa vykonavala nielen vizualne, ale aj
poklepom - drevo silne naméhané dava pri poklepe vy$si ton.

Ako trvald vystroj sa velmi dlht dobu pouzivalo murivo z lomového kameia
s vyrovnavacou radou z tehiel a hrubo otesanych kvadrov s opracovanymi licnymi
plochami. Neskdr sa miesto malty vapennej zatala pouzivat malta cementovd.
Betonova obmurovka a dalSie progresivne technolégie {TUBOSIDER, AEROCEM,
striekany betdn) sa v nasich tuneloch objavili aZ po roku 1945 (tunel Tahanovsky I,
Bujanovsky, Ruzinsky). Z tohto pohladu je zaujimavy Stary kralovansky tunel (1871),
ktory z vacsej Casti pripomina skor jaskyiiu ako tunel. Je vybudovany takmer bez
obmurovky. T4 je vybudovand len sporadicky, v miestach s méksou horninou.
Obmurovka tvori cca 20 - 30 % dizky tunela.

U viacerych tunelov sa stavitelia museli potykat s nadmernym pritokom podzemnej
vody - Bralsky 207 I/s, Cremo$niansky 330 I/s. Prvé Zeleznitné tunely neboli izolo-
vané vObec, neskor sa tunely pred vodou chrénili tak, Ze sa za rubom klenby zriadi-
la siet odvodiovacich prieduchov, ktoré ustili do odvodriovacieho kanaliku v pét-
kéch stropnej klenby alebo na rube péty opor. Z tychto kanalikov sa potom voda
vyvédzala prie€nymi odvodiovacimi kanalikmi cez murivo do tunelovej stoky. Pri
vat8om pritoku vody sa zriadilo odvodnenie z vrstvy rovnaniny na rube klenby
a opory. PouZitie rovnaniny na odvodnenie sa v8ak, zvlast v horninach menej pev-
nych a nesutdrinych neosvedtilo, pretoze hornina postupne vnikala do medzier
v rovnanine, upchavala dutiny a tym rovnanina prestala fungovat ako odvodnenie.
Okrem toho vtlad¢anim horniny do rovnaniny sa uvolfiovala dalsia vrstva horniny
v nadioZi a celkovy stav horniny sa zhor$oval.

U podzemnych stavieb boli pévodne prevadzané rubové izolacie bez asfaltovej vrst-
vy, u ktorej sa izolaéna vrstva skladala z nepriepustného betonu (Gelnicky tunel). Az
neskor sa pouiivalo rubovych asfaltovych izolacii, u ktorych tvoril izolaénu vrstvu
asfalt. Pri vystavbe Telgartskeho tunela (1931 - 1933) sa skugala metdda vyuZitia izo-
lacie pomocou torkrétu. Vylom tunela musel byt zvaé§eny o 30 cm, do ktorého bol
striekany torkrét pomocou cementového dela. Tento spdsob izolacie sa viak neo-
svedCil a vefmi zdrziaval murovanie klenby. Vplyvom poddajnosti skruzi, nezatvrd-
nutej malty sa murivo deformovalo a krycia nepriepustna vrstva praskala. Medzila-
hla izol4cia bola prvykrat pouZita pri stavbe Tahanovského tunela Il (1950 - 1954).
Problémy sa prejavili pri ukladani asfaltovych dosak v klenbe, kde vaha platne mala
byt drzana este mékkym betonom. Dal§i problém spésobovalo naliepanie dosak
v mokrych pasoch. Tento nedostatok sa snazili odstranit vysugovanim muriva, ale
pri tejto &innosti na jesef v roku 1953 zhorela vydreva aj izolacia. Medzilahla izola-
cia sa po prvy krat neosvedcila, aj ked odstranila mnohé chyby rubovej izolacie.
Odvetranie kratdich tunelov zabezpetovalo prirodzené vetranie. Hlavne pri pre-
vadzke parnych vlakov boli stanovené intervaly, ktoré slizili na vyvetranie dymu.
V dlhsich tuneloch boli vybudované vetracie Sachty - vetracia $achta bez ventilato-
ra (tunel Bralsky, Lamacsky), vetracia $achta s ventilatorom (tunel Cremogniansky,
Bujanovsky). V Bralskom tuneli bola zriadena umela ventilacia aZ roku 1950. Pred
tym boli vydané osobitné predpisy, podla ktorych sa na kirenie v parnych kotloch
malo vyuzivat vyluéne handlovské uhlie s malym obsahom siry, ru$en nesmel
v tuneli zastavit na dlh$i ¢as, boli zakdzané postrky smerom na Hornu Stubiiu a vla-
kové aty museli vozit so sebou plynovi masku.

Velké Skody na tuneloch sposohila Il. svetova vojna, kedy bolo na Slovensku posko-
denych az 31 tunelov (Blaufuss, Stratensky, Tahanovsky | ...}. Boli poskodené porta-
ly, oporné mury, rozstrielané tunelové riry. Po skonéeni vojny véak rekonstrukcia
tunelov rychlo napredovala a do roku 1946 bola v prevadzke vagsia Cast Zeleznic-
nych trati na Slovensku.

Zelezniéné tunely na Slovensku st dominantnou si¢astou podzemnych stavieb, Ich
vek sa pohybuje od 54 do155 rokov. Najdlh&im tunelom je Cremosniansky tunel
(4679 m) na trati Banska Bystrica - Diviaky. Najkrat$( tunel Turek (37,7 m) najdeme
na trati Zvolen - Hronskéd Dibrava - Diviaky. Tunel Bujanovsky {530 m) je tunelom
s najvy38im nadloZim a najnizéie nadloie ma Strazsky tunel (11 m). Po technickej
strénke je najnarocnejsi Telgartsky tunel, cely je v obliku a smytkou prekonéva 40
metrovy vydkovy rozdiel v Slovenskom raji. Medzi rarity méZeme zaradit aj Lup-
kovsky tunel. Tvorl hranicu Slovenska a Polska. Z na§ej strany je portal tunela dvoj-
kolajny a z polskej jednokolajny, Nemcovsky tunel je od 1. 6. 1984 zaradeny v Ust-
rednom zozname technickych pamiatok na Gzeml Slovenska. V tomto zozname
najdeme aj od 22. 3. 1985 Margecansky tunel. Jediny tunel v Zelezninej sieti, ktory
nezodpoveda prechodovému prierezu 1-Sme, je Stiavnicky tunel a patri svojim sta-
vom k najhorsim v ZSR.

V siéasnosti je okrem vystavby novych dialni€nych tunelov na Slovensku velmi
aktudlna aj otazka rekonStrukcie Zelezniénych tunelov. RekonStrukéné prace na niek-
torych tuneloch uZ prebehli (Telgértsky, Streéniansky II, 1ll, Nemcovsky..), iné na
svoju opravu len éakaju. PretoZe niektoré zdvady s vekom stavieb netimerne nara-
staju, odkladanie ich oprav méZe stav tunelov len zhorsit a bolo by koda, aby tech-
nické diela, ktoré ndm zanechali nasi predkovia, chétrali.
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struction starting from 1867. Most of injuries were caused due to miners' inattenti-
on in dynamite handling. The management of the Cremasniansky tunnel construc-
tion tried to prevent growing number of injuries by ordering the workers to use cop-
per shovels instead of steel ones, which could create a spark striking a stone, and
initiate an unexploded charge. .
Dritling machines for drilling blast holes are used in the world since 1803 - 1813, The
first proposal on utilisation of compressed air as a medium propelling hammer
drills was made in 1844. At the beginning, all drilling machines were of a percussi-
ve type. First rotary drilling machines appeared in 1848. In Slovakia, machines were
used in a larger extent at the construction of the General Stefanik's tunnel (1923 -
1927), namely drilling hammers FLOTTMAN, Diesel engines driving compressors,
fans in the tunnel.
The first electrification of tunnelling work took place at the Bujanovsky tunnel con-
struction (1955).
Muck was removed by cars along narrow-gauge tracks. Movement of the cars was
a factor limiting the pr%gress a?rhe tunnelling work. Significant progress in the
excavation was achieved by installing switches directly in the pilot adit.
Lighting of work places was most frequently by acetylene lamps.
Temporary support of adits and tunnels consisted of timbering, while strong emp-
hasis was placed on the wood quality. Generally soft wood was used in our count-
;_y - spruce or fir wood. Pine wood was unsuitable as it is not straight and is heavy.
or wood not to be too sappy, it was necessary to fall the trees in autumn. Despite
the fact that the longevity of wood in a tunnel decreased due to moisture and insuf-
ficient air change, conservation of wood was not carried out, Load-bearing capaci-
ty testing was performed not only visually, but also by tapping - heavily stressed
waood gives higher tane on tapping.
Quarry-stone masonry with a levelling layer of brick and hammer-faced stone
blocks was used for permanent lining for very long time. Cement mortar started to
be used instead of lime mortar later. Concrete lining and ather proigressfve techno-
logies (TUBOSIDER, AEROCEM, shoterete) emerged in our tunnels only after the
year 1945 (Tahanovsky Il, Bujanovsky and RuZinsky tunnels). From this aspect, the
Stary Kral'ovansky tunnel (1871) is noticeable. It looks rather as a cave than a tun-
nel. It was driven nearly without any lining. The lining was provided sporadically
only, at locations of softer rack. About 20 - 30% of the tunnel length only is lined.
Builders had to cope with excessive groundwater inflows at several tunnels - Bral-
sky 207 /s, Cremosniansky 330 s, First railway tunnels had no waterproofing at all,
later the tunnels were protected against water by a system of drainage channels
behind the vault lining, which led to a drainage duct at the springing level or at the
reverse sidle of the side wall footing. Water flowing through those ducts flew via
fateral drains through the masonry to a tunnel drainage ditch. In case of more seri-
ous inflows, stone packing acting as a drainage layer was provided behind the vault
and side-wall lining. But the use of the stone packing did not work well. Step-by-
step rock penetrated cavities in the packing, sealed them and the packing ceased
acting as a drainage. In addition, by pressing the rock to the packing anather layer
of rock at the overburden was loosened and the overall condition of the rock mass
deteriorated.
Outer waterproofing of underground structures was originally applied without
a bituminous layer. The waterproofing consisted of a layer of waterproof concrete
(the Gelnicky tunnel). Reverse side bituminous waterproofing with the waterproo-
fing layer from asphalt were used later. A method using gunite for the waterproo-
fing was tested on the Telgért tunnel (1931 - 1933). The excavated cross section had
to be enlarged for 30 em. This additional space was filled with dgun.ite using
acement gun. This method of wate rooﬁng did not work well and delayed signi-
ficantly the vault masonry erection. Due to flexibility of the centering and not har-
dened montar, the masonry got deformed and the covering waterproof layer crac-
ked. An intermediate waterproofing system was used first time on the construction
of the Tahanovsky Il tunnel (1950 - 1954). Problems were encountered in installati-
on of asphalt slabs at the vault, where the weight of the slab was to be supported
by still plastic concrete. Sticking the slahs on wet surface was another problem.
Attempts were made to remove this drawback by drying the masonry, but as
a result of this activity, the timbering and waterproofing burnt down in the autumn,
1953, The intermediate waterproofing did not work on the first attempt despite the
fact that it removed many defacts of the external system.
Ventilation of shorter tunnels was ensured by a natural way. Intervals were deter-
mined within which the smoke was to be dispersed, mainly where steam locomo-
tives were operated. Ventilation shafts were constructed in longer tunnels; a venti-
lation shaft without a fan (the Bralsky and Lamacdsky tunnels), ventilation shaft with
a fan (CremoSniansky, Bujanovsky). A forced ventilation system was installed in the
Bralsky tunnel as late as 1950. Byefore, special directives were issued stating that
only the coal from Handlové mines had to be used for steam engines because of
low sulphur content, trains were not allowed to stop in the tunnel g::r a longer time,
the use of pushing locomotives in the direction towards Horné Stubria was banned,
and train crews were obliged to carry gas-masks.
The World War If caused serious damage to the tunnels. Up to 31 tunnels (Blaufuss,
Stratensky, Tahanovsky etc.) were damaged in Slovakia. Damage was incurred by
portals, retaining walls; tunnel tubes were blown apart. Once the war was over, the
reconstruction of the tunnels progressed rapidly. Major part of railway lines in Slo-
vakia was operable by 1946.
Railway tunnels in Slovakia are a dominating pant of underground structures. Their
age varies from 54 to 155 years. The longest one is the Cremosniansky tunnel
{4,679m) on the Banska Bystrica - Diviaky line. The Bujanovsky tunnel is the tunne!
with the deepest cover (330m), while the shallowest overburden is above the Stras-
sky tunnel (11m). In technical terms, the most complex is the Telgart tunnel, whose
entire length is curved, and which overcomes an altitude difference of 40m in Slo-
vensky Raj by means of a loop. Also the Lupkovsky tunnel can be counted among
curiosities. It passes under the border between Slovakia and Poland. On our side of
the border there is a double-rail portal, while a single-rail portal is on the Polish side.
The Nemcovsky tunnel was designated Slovakian technical monument on 1 June
1984, as well as another tunnel, the Margecansky tunnel (since 22 March 1985). The
only tunnel within the railway network which does not meet the clearance profile 1-
Sme is the Stiavnicky tunnel. Due to its condition, this tunnel is one of the worst tun-
nels in the Slovakian railway network.
Currently, apart from the construction of new highway tunnels in Slovakia, the issue
of refurbishment to raifway tunnels is also live. Refurbishment to several tunnels
has already been carried out (Telgértsky, Strecniansky Il, lll, Nemeovsky etc.), others
are waiting for the repair, Because some of the defects got worse with the growin,
age of the strugtures, putting the repairs off can only aggravate the situation. It
would be a shame If the technical works our forefathers left for us decayed,
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AKTUALITY

CURRENT NEWS

AKTUALITY Z PODZEMNICH STAVEB V CESKE A VE SLOVENSKE REPUBLICE

CURRENT NEWS OF UNDERGROUND CONSTRUCTION IN THE CZECH
AND IN THE SLOVAK REPUBLIC

(stav k 15. 9. 2003 / as of 15. September 2003)

CESKA REPUBLIKA

RAZBA TUNELU PANENSKA NA DALNICI D8 ZAHAJENA

Po slozitéem prabihu stavebniho Fizeni byla dne 22. Gervence 2003 zahajena
stavba délnice D8 na Gzemi Krugnych hor. Jde o stavbu G -Tunel Panensks,
kterd je klicovou soutésti casti trasy dalnice 0807/l Kninice - statni hranice
CR/SRN. V tomto tiseku prekonava dalnice D8 hieben Krunych hor.

Po zahéjeni stavhy, jejimz investorem je Reditelstvi silnic a délnic CR a zhotovi-
telem a. s. Metrostav, probihaly pfipravné prace pro raibu dvou tunelovych
trub délky asi 2 km. Provedla se pfiprava (izemi stavby u severniho (drazdan-
ského) portalu délniénich tuneld a sanace podloZi budouciho télesa dalnice,
které se bude sypat z materialu vyrubaného z tunelu. Déle se budovalo zafizeni
staveniété a plvodni stavebni jdma pro raibu prizkumné Stoly se rozsifila
a upravila pro razbu obou tunelovych trub.

Raiba kaloty levé tunelové trouby (LTT - délka 1992 m) byla zahajena 1. zafi
2003, razba kaloty PTT (délka 1975 m) se pfipravuje k zahajeni na 1. 11. 2003.
Tunely jsou raZeny Upadné ze severniho portalu.

Dne 16. zafi 2003 prob&hla na stavhé slavnostnl udélost - uloZeni a posvéceni
sosky sv. Barbory, patronky tunelaft. Tohoto slavnostniho okamiiku se z(¢astni-
Ii vyznamni hosté - politiéti reprezentanti statu i regionu, zéstupci organizaci zajis-
fujicich pripravu i vystavbu tohato dilezitého stavebniho dila i pozvani reprezen-
tanti firem zajistujicich vystavbu dalnice na sousednim Gzem| Némecka.
Muzeme tedy konstatovat, Ze dlouho otekavané zahajeni razby prvého délnic-
niho tunelu v Ceské republice se stalo skutegnosti. (Fotoreportai - viz str. 28)

TUNELY MRAZOVKA

Dne 11. 8. 2003 byl slavnostné ulozen posledni ,kubik” betonu definitivniho
osténi vychodni tunelové trouby. Jednalo se o, tfipruhovy tunel”, ¢ast vychod-
nl tunelové trouby realizované Metrostavem, a. s. Spoleénost Subterra, a. s.,
dokontila éast ,C” - rozplet vychodni tunelové trouby k 3. 8. 2003, dvoupruho-
vy tunel vychodni tunelové trouby byl Subterrou dokongen v prosinci 2002.
Definitivni osténi tunelovych propojek a podzemni ¢erpaci stanice, mimo tune-
lovou propojku TP2, bylo dokonéeno k 31, 8. 2003. V zdpadni tunelové troubé,
v Gasti realizované Subterrou, je dokonéena klenba v Gseku ,E”, tj. roz§ifeny
profil tunelu v prostoru napojeni podzemni trafostanice a strojovny vzducho-
techniky.

Pted severnim portalem jsou Metrostavem realizovany nosné konstrukce a izo-
lace severniho hloubeného tseku. Termin dokongeni téchto konstrukei, mimo
kifdel u mostu, je konec roku 2003.

Subterra dokonéuje konstrukce hloubenych Zasti tunelt a rozpinaci stanice
pred JV portdlem, Metrostavem je dokontovéana strojovna vzduchotechniky
pfed JZ portalem.

V objektech razenych i hloubenych tuneld provadgji obé firmy vnitfni konstruk-
ce a dokongovaci préace tak, aby v zafi 2003 byla zahajena montéZ provoznich
soubord.

PROJEKT ISPA - KOLEKTOR CENTRUM, OSTRAVA

Stavba Kolektor centrum je jednou z &asti dila Roz§ifenl kanalizagniho systé-
mu mésta Ostravy, které je financovéno z programu ISPA. Jedna se o pod-
zemni stavbu, kterd po svém dokonéeni bude zajidfovat zejména odvod
splaskové i desfové vody a zasobovani energiemi. Nové inZenyrske sité
umisténé do kolektoru nahradi stévajici, jejichZ technicky stav je vétdinou
patny. Pfedeviim kanalizace vybudavand v tficatych letech je viivem tinkd
dulni éinnosti, probihajicl v minulych letech prakticky pod celou Ostravou, ve
velmi §patném stavu a nevyhovuje potfebam fungovani a rozvoje mésta.
Vystavba Kolektoru centrum byla zahajena v 03/2003 sdruZenim firem Subter-
ra, a. 5., a Ingstav Ostrava, a. s. Cena dila je 660 mil. K&, z tehoi podil EU gini
4,350 mil. eur, PFiény profil kolektorového télesa je navren tak, aby umoZnoval
uloZit do ngj kanalizagni potrubi, potrubi pitné vody, horkovodni, pfipadné
parovodni potrubi, rozvod zemniho plynu, silnoproudé kabely VN, NN, DPO
a slaboproudé kabely telefonnich spoleénosti, kabelovych televizi, dispecerské
a datové kabely. Svétly prifez kolektoru je 2,5 x 2,9 aZ 4,4 m v zavislosti na
dimenzi kanalizatniho potrubi. Celkové délka kolektoru - tubus + komory - je
1657,88 m a s ohledem na navrhovany postup vystavby je rozdélena do Sesti
realizaGnich Usekil. Samostatnd tola pouze pro kanalizaéni potrubi DN 1400 ma
délku 111,69 m.

Termin dokongeni stavby je stanoven do 08/2005. Realizaci kolektoru v centru
maésta budou vytvofeny podminky pro definitivni apravu historického jadra
Ostravy, které jiz déle nebude naruSovano vykopy pro opravy inZenyrskych
siti.

THE CZECH REPUBLIC

THE PANENSKA TUNNEL EXCAVATION ON THE D8 MOTORWAY
COMMENCED

The canstruction of the D8 motorway in the area of the Krusné Hory mountains
commenced on 22 July 2003, after complicated building permission proceedings.
The Panenské tunnel, i.e. the section D of the motorway project, is a key part of
the construction lot 0807/, Kninice - the CR/FRG state border. This is the section
where the motorway crosses the Krusné Hory mountain ridge.

After the beginning of the construction (the owner Reditelstvi silnic a délnic CR,
contractor Metrostav a.s.) preparation work for excavation of two tunnel tubes
about 2km long took place. The building site was prepared at the northern (Dres-
den) portal of the motorway tunnels, and the motorway hody sub-grade was
improved to allow dumping of muck from the tunnel, which is to be used for the
motorway embankment. Also the site facilities were erected, and the original con-
struction trench for an exploration gallery drive was widened and adjusted for the
two tunnel tubes excavation.

The excavation of the left tunnel tube top heading (the LTT - a length of 1,992m)
started on 1 September 2003, the beginning of the RTT (1,975m long) top heading
operations is under preparation for 1 November 2003. The tunnels are driven
downhill, from the northern portal.

A special ceremony took place on the site on 16 September 2003 - installation and
sanctification of a statuetie of Saint, Barbara, a patron of miners.

We can state that the long-time awaited commencement of the first motorway tun-
nel in the Czech Republic has come into being. (The picture report - see page 26)

THE MRAZOVKA TUNNEL TUBES

The "last cubic meter" of the eastern tunnel tube final lining concrete was cast on
17 August 2003. This was the three-lane section of the eastern tube, which has
been built by the cantractor Metrostav, a.s. The other contractor, Subterra, a.s.,
finished the part "C" - bifurcation chamber on the eastern tunnel tube on 3 August
2003 and the two-lane section of the ETT in December 2002.

The final lining of cross passages and the underground pumping station, excep-
ting the cross passage TP2, was completed on 31 August 2003. Regarding the
part of the western tunnel tube built by Subterra a.s., the vault was completed wit-
hin the section "E", i.e. the enlarged tunnel profile in the area of the underground
transformer station and ventilation plant raom connection.

Metrostav a.s. is carrying out load-bearing structures and waterproofing of the
"Northern cut-and-cover section”. Those structures are scheduled for completion
in late 2003.

Subterra a.s. is finishing the work on structures of the cut-and-cover sections of
tunnels and the transformer station in front of the SE portal. Metrostav a.s. is finis-
hing the work on the ventilation plant room in front of the SW portal.

The two contractors are working on internal structures and finishing in both
mined and cut-and-cover tunnels so that the equipment installation can start in
September 2003,

THE ISPA - KOLEKTOR CENTRUM, OSTRAVA

The construction Kolektor Centrum (a tility tunnel) is one of parts of the project
“The Ostrava City Sewerage System Extension', which has been funded from the
ISPA programme. Once completed, this underground structure_will primarily
ensure disposal of wastewater and rainwater, and power supply. The new utility
networks installed in the tunnel will replace the existing networks, whose techni-
cal condlition is mostly poor. Above all the sewerage system built in the 1930s is
in a very bad condition due to the effect of mining, which was carried out virtual-
ly under the whole Ostrava. It cannot satisfy the needs of the city functions and
development.

The joint venture consisting of Subterra, a.s., and Ingstav Ostrava, a.s., started the
Kolektor Centrum construction in March 2003. The construction cost amounts to
CZK 660 million, out of that the EU contribution is EURQ 4.350 million. The tun-
nel cross section is designed so that to allow installation of sewerage pipes,
potable water pipes, hot-water pipes, steam piping if required, natural gas distri-
bution, heavy-current cables (H.V,, L.V,, DPO} and weak-current cables operated
by telephone companies and cable television companies, control and data com-
munication cables. The net cross section of the tunnel is 2.5 x 2.9 to 4.4 m, depen-
ding on the sewerage pipe dimension. The overall length of the tunnel, i.e. the
tube + chambers, amounts to 1,657.88 m. Because of this length, the tunnel is
divided into six construction sactions (construction lots). A separate tunnel for
sewerage pipes DN 1400 is 111,69 m long.

The construction completion deadline has been set for August 2003. Building this
utility tunnel in the city centre will allow creation of conditions for final treatment
to the historical centre of Ostrava so that no disturbance due to excavation for
repairs to utility networks occurs in the future.
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MESTSKY OKRUH PRAHA, PRUZKUMNA STOLA BLANKA
Metrostav pokratuje v razbé prizkumné Stoly od t&2ni Sachty situované na pra-
vem brehu Vitavy v Praze-Troji. K datu 21, srpna 2003 bylo vyraZeno v Gpadu
(2,94 %) celkem 570 m $toly o pfigném prifezu 10,51 m? viéetné dvou vyhyben
delky 30 m pii zvétSeném prifezu 18 m'. Raiba probihd pod korytem Vitavy
s horninovym nadloZim o vydce 15 m. Vzhledem k tomu, Ze je zatim pod Vita-
vou zastizena pevné nezvétrald bfidlice bez vyraznéjsich poruchovych pasem,
pritomnost feky v nadloZi se neprojevuje vyrazng vysSimi pfitoky vody do
obnaZeného vyrubu na éelbé podzemniho dila. .
Rychlost postupu praci pod Vitavou je ovlivnéna pfijatymi bezpe€nostnimi
opatfenimi - provadéji se bezpeénostni predvrty, jsou omezeny trhaci prace
i délka zabéru (max. 1 m) a je také omezena pfitomnost pracovnikli v podzemi
pfi provadéni trhacich praci i pfi nasledném odvétravani &elby. Pii ostatnich
operacich raziciho cyklu jsou pracovnici na ¢elbé telefonicky napojeni na nepfe-
trzitou inspekéni sluzbu na povrchu.

TUNEL KRASIKOV 1

Divize 5 a. s. Metrostav pokratuje od zapadniho portalu v razbé Zeleznitniho
tunelu Krasikov 1 {celkova délka razeného tunelu je 1030 m). Dvoukolejny tunel
je soucdsti optimalizace tratového useku Krasikov - Ceska Trebova. Po projeti
raieb poruchovym pasmem v délce 67,5 m se Celba tunelu posunuje v pevnéj-
sich polohéch hornin (pfevainé piskovce). K datu 19. srpna bylo ze zapadniho
portalu vyrazeno celkem 466 m. Propojeni tunelu od zapadu s ¢asti razenou od
vychodu firmou Subterra se pfedpoklada v poloviné zati 2003.

SLOVENSKA REPUBLIKA

TUNEL BRANISKO

DIhootakévanou udalostou odbornej i $irokej verejnosti na Slovensku bolo
uvedenie tunela Branisko do prevadzky. Dia 29. juna 2003 predseda vlady
Mikulds Dzurinda a minister dopravy, post a telekomunikacii SR Pavol Proko-
povi¢ slavnostne otvorili tunel Branisko ako prvy diafniény tunel na Slovensku.
Diafniény tsek véitane tunela bol uvedeny do do¢asného uZivania na skdSobnu
prevadzku do 31. decembra 2003. Tunel vyrazne skvalitni a zrychli dopravu nie-
len medzi regionmi Spidu a SariSu, ale v SirSom kontexte medzi zapadom
a vychodom Slovenska. Tunel Branisko meria 4975 m a spoloéne s prifahlymi
tsekmi tvori priblizne pétnastkilometrovy suvisly dialniény tsek. Cast tseku je
v Standardnom dialniénom profile s dvomi smerovo rozdelenymi jazdnymi
pasmi, Cast veitane tunela v polovicnom profile s obojsmernou premavkou.
Dodavatelom stavebnej ¢asti tunela bolo zdruZenie Branisko zastipené Vodo-
hospodarskou vystavbou Bratislava, dodavatefom technologickej ¢asti bol ZPA
KFizik, a. s.

TUNEL SITINA

Dna 2. juna 2003 sa konalo slavnostné poloZenie zakladného kameria stavby
Dialnica D2 Lamadské cesta - Staré grunty v Bratislave, ktorého stiastou je
tunel Sitina s dvomi tunelovymi rirami dizky 1415 a 1440 m. Investorom stav-
by je Slovenska sprava ciest a zhotovitelom je medzinarodné konzorcium Tai-
sei - Skanska DS. Financovanie stavby je zabezpetené kombindciou prostried-
kov z pdiicky Japonske] banky pre medzinarodnt spolupréacu (JBIC) a $tatneho
rozpottu Slovenskej republiky. Konzorcium poverilo realizaciou tunelovych
objektov Banské stavby, a. s., Prievidza. Zagiatok prac na razeni tunelovych rar
od juiného portalu je planovany v novembri tohto roku.

TUNEL HORELICA

Na konci jula 2003 ukoncila spoloénost Vahostav - Tunely a $peciélne zaklada-
nia, a. s., prace na betonazi sekundarneho ostenia tunela Horelica. Tunel dlzky
600 m je sugastou stavby tseku dialnice D3 na obchvate mesta Cadca. Pri budo-
vani spodnej klenby a zakladovych pasov sa pouzilo 200 t armatury a 5050 m?
beténovej zmesi, pri budovani hornej klenby 310 t armatry a 7870 m? beténo-
vej zmesi. V stgasnosti prace v tuneli pokracuju vystavbou chodnikov a vozov-
ky. Tunel Horelica by mal byt uvedeny do prevadzky v nasledujucom roku.

TUNELY V SLOVINSKU

Tunelari z Banskych stavieb, a. s., Prievidza participovali v prvom polroku 2003
na vystavbe viacerych dialnicnych tuneloch v Slovinsku. Na 2900 m dlhom
tuneli Trojane na dialnici Maribor - Ljubljana pokratovali raziace prace ako aj
betonaz sekundarneho ostenia. Predoklada sa ukonéenie razenia do konca roku
2003 razenie a betonaZe v marci 2004. V aprili 2003 boli slavnostne prerazené
obe riry diafniéného tunela Kastelec dlzky 2268 a 2278 m na Gseku dianice
Lijubljana - Koper. Tiez razenie druhej tunelovej riry tunela Podmilj v dlzke 550 m
bolo ukon&ené prerazkou. Dia 1. augusta 2003 zagali razitské prace na tunefi
Dekany v dizke 2,2 km na tom istom useku dialnice.

TUNELY V NEMECKU )

Na vystavhe Mestskej podzemnej drahy v Stuttgarte sa vyznamnou mierou
podielali slovenski raziti tunefov. Pracovnici firmy Yahostav - Tunely a pecial-
ne zakladania, a. s., razili trafovy tunel Steinhaldenfeld na linke U2 rlauptfried-
hof - Neugereuth. Tunel ma celkovi dizku 1090 m, z ktorej 940 m dihé as sa
razila banskym spbsobom. VatSia Cast razeného tunela vedie popod cintorin,
z ¢oho vyplyvala poiiadavka osobitnych opatreni pri razeni. V oblasti vyistenia
na povrch je husto obyvand Stvrf, o si vyzadovalo dodrziavanie notného kiudu
a osobitnu pozornost pri vykene trhacich prac v bezprostrednej blizkosti budov.
Koncom juna 2003 sa uskutocnil posledny odstrel a oslava prerazky tunela,

THE CITY RING ROAD, PRAGUE - THE BLANKA EXPLORATION GALLERY
The Metrostav,a.s., work on the exploration gallery is advancing in Prague-Troja
from the working shaft situated on the left bank of the Vitava River. A downhill
excavation (2.94%) of a cross section 10.51 ¥ at a total length of 570m, including
two 30m long passing bays with an enlarged cross section of 18 nv, was com-
pleted by 21 August 2003. The excavation passes under the Vitava riverbed,
under a 15m deep rock cover, Owing to the sound unweathered shale lacking
more significant weakness zones still encountered under the Vitava, the river pre-
sence above the tunnel does not become apparent in a form of significantly hig-
her inflows of water into the open excavatedD space at the heading.

The excavation advance rate under the Vitava is affected by the safety measures
adopted, i.e. safety fore-bores, restricted blasting operations and round length
(max. 1m), and also restricted presence of persons in the gallery during the blas-
ting and subsequent removal of blasting fumes from the heading. In the course
of the other operations of the excavation cycle, miners working at the face have
a Ie_freg?one connection to a round-the-clock inspection service on the surface
available,

THE KRASIKOV | TUNNEL

The Metrostav a.s. Division 5 is continuing from the western portal driving the
Krasikov | railway tunnel (total length of the mined part of 1,030m). The double-
rail tunnel is part of an upgrade to the route section Krasikov - Ceska Trebovd, The
excavation passed through a 67.5m long weakness zone and is advancing
through more compact rock (sandstones prevail). A total length of 466m of exca-
vation from the western portal was completed before 19 August, The breakt-
hrough connecting the excavation from west with the excavation from east carri-
ed out by Subterra, a.s., is expected in mid-September 2003.

Ing. Miloslav Novotny

THE SLOVAKIAN REPUBLIC

THE BRANISKO TUNNEL

As welcome as flowers in May was the inauguration of the Branisko tunnel. On
29 June 2003 Mikula$ Dzurinda, the Slovakian Prime Minister, and Pavol Proko-
povic, minister of transport, inatgurated the Branisko tunnel as the first highway
tunnel in Slovakia. The highway section including the tunnel was brought into
temporary service (trial operation) until 31 December 2003. The tunnel will signi-
ficantly fnéprove driving quality and accelerate the traffic not only between the
Spié and Saris regions, but also, in a wider context, between the west and east of
Slovakia. The 4,975m-long Branisko tunnel together with adfacent sections crea-
tes an about fifteen kilometres long stretch of uninterrupted highway. A part of
this stretch is a standard highway profile with dual carriageway, the remaining
part, including the tunnel, is a half-profile with bi-dlirectional rrarg.-'a The civil part
of the tunnel was constructed by the Branisko joint venture represented by Vodo-
qug‘adérska Wstavba Bratisfava. The tunnefl equipment was supplied by ZPA

Tizik a.s.

THE SITINA TUNNEL

Ceremonial laying the foundation stone of the construction "The D2 Highway
Lamadska Cesta - Staré Grunty in Bratislava®, part of which is the Sitina tunnel
with two 1,415 and 1,440m long tubes, took place on 2 June 2003. The construc-
tion owner is Slovenské Sprava Ciest, contractor is the Taisei - Skanska DS con-
sortium. The project is funded by a combination of financial means from the
Japan Bank for International Cooperation (JCIB) and from the state buclget of the
Slovakian Republic. The consortium hired Banské Stavby a.s. Prievidza to con-
struct the tunnel structures. The commencement of the tunnel tubes excavation
from the southern portal is scheduled for November 2003.

THE HORELICA TUNNEL

Vidhostav-Tunely a Specidine Zakladania a.s. finished the work on the secondlary
lining casting at the Horelica tunnel in the end of May 2003, The 600m-long tun-
nel is part of a section of the D3 highway found on a Cadca town by-pass. About
200 tons of steel reinforcement and 5,050 nv' of concrete was used for the invert
and strip foundation, while the upper vault took 310 tons of reinforcement and
7,870 m? of concrete. Currently the work on the tunnel continues by building pave-
ments and the roadway. The Horelica tunnel should be brought into service next
year.

TUNNELS IN SLOVENIA

Tunnellers from Banské Stavby a.s. Prievidza participated on construction of seve-
ral highway tunnels in Slovenia in the first half of 2003. Excavation and casting of
secondary lining continued on the 2,900m-long Trojane tunnel on the Maribor -
Ljubljana highway. Completion of the excavation and casting is expected by the
end of 2003 and in March 2003 respectively. ﬁon‘! 2003 saw a ceremonial breakt-
hroughs of both tubes of the highway tunnel Kastelec (2,268 and 2,278m long) on
the Ljubljana - Koper highway section, Also the excavation of the second tube of
the Podmilj tunnel at a length of 550m was completed by a breakthrough. Mining
operations at the 2.2km-long Dekany tunnel construction, found on the same
highway section, started on 1 August 2003.

TUNNELS IN GERMANY

Slovakian miners played an important role in the construction of the First Underg-
round Railway Line in Stutigart. Employees of Vidhostav - Tunely a Speciéine
Zakladania a.s. drove the running tunnel Steinhaldenfeld on the line U2 Hauptfri-
edhof - Neugereuth, A 940m-long setion of the tunnel with a total length of
1,090m was mined. Major part of the tunnel is excavated under a cemetary. For
that reason special measures were required for the excavation. There is a c?énse-
ly populated district around the tunnel mouth. This required maintenance of
noise level limits at nights, and special attention paid to the blasting operations at
an immediate proximity of buildings. The last blasting and the tunnel breakt-
hrough celebration took place at the end of May.

Ing. Miloslav Frankovsky
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ING. PETER CERTIK SEDEMDESIATNIKOM!

Dria 29. 6. 2003 sa v zdravi, pri plnom pracovnom vykone doZil vyznamného
Fivotného jubilea 70 rokov Ing. Peter Certlk, &pecialista projektant, koncepény
pracovnik najmé v oblasti banictva, $pecidinych podzemnych stavieb, techno-
logie tunelovych stavieb, ale aj v oblasti vplyvov geofaktorov na Zivotné pro-
stredie, hodnotenia inZiniersko - hydrogeologickych podmienok pre razenie
podzemnych a tunelovych stavieb a rie3enia stability zosuvnych Gzemi.
Vagsina titatelov a odbornej verejnosti ho pozna nielen ako odbornika, ale aj
dobrého a tstretového Eloveka, s velkym rozmerom fudskosti,
Dovolte, pri tejto prileZitosti strutne pripomentif pracovny profil a pésobenie
nasho oslavenca.
Jeho pracovné zagiatky sa viazu k Handlovskym uhofnym baniam, kde zaci-
nal ako banicky ugef a postupne vykonaval rdzne riadiace funkcie v pre-
vadzke a v investiénej vystavbe Bane Handlové a zérovefi p6sobil ako ban-
sky zachrandr,
V 1. 1978 nastupil do organizécie Banské projekty Bratislava,
Ako veduci projektant - §pecialista spracovaval koncepiné rieSenia otvarky
a vystavby uhofnych bani v SR a CR, geologicko - prieskumnych prac, riesil
koncepcie stabilizacie zosuvnych tzemi vo Slovensku, aj naroéné podzemné
stavhy v zloZitych geologickych podmienkach, koncepcie podzemneho
uskladnenia zemného plynu a nebezpeénych latok vo vhodnych geologic-
kych $truktdrach v rémci oboch nasich republik.
Vyznamnym medznikom v jeho Zivote s porevoluéne rokr. kedy sa svojou
pracou a Usilim v rozhodujticej miere zasadil o udrZanie slovenského uhol-
ného banictva.
Mnohi z Vas sa s nim mohli stretnif aj v jadrovej energetike, kde sa svojou
odbornostou podiefal na projekte stavby RAQ Mochovce, dalej v oblasti vod-
nych elektrarni, pri projektovani $pecialnych podzemnych objektov a v teplo-
technike v oblasti koncepcii zésobovanie teplom vo vézbe na uholné banictvo.
Z pozicie akreditovaného externého exrafla certifikaéného organu SKQS SR
pre oblast banfctva stéle aktivne posobi v banictve, podzemnom stavitelstve,
inzinierskej geologii a ekologii a elektrarenstve v oblasti auditov projekiov
gréc. vykonov a tvorby cien. ) . )
irokd odborné verejnost v poslednom obdobi ho pozna najma v stvislosti
s vystavbou Diafnice D1 Beharovce - Branisko, kde v zasttipeni generalneho
projektanta stavby INCO-Banské projekty sa podiefal na tvorbe koncepci
a vypracovani vSetkych stupiiov pm;ektcwej dokumentécie . aZ lll. etapy
stavby a Zil s touto stavbou nielen do jej sldvnostného uvedenia do prevadz-
ky dnia 29. 6. 2003, ale aj v stitastnosti pri skiSobnej prevadzke. ) )
Okrem Braniska, ako §pecialista sa dalej podiela na spracovani projektovej
dokumentacie aj inych dialniénych tunelov v SR.
Je zakladetefom a hlavnym predstavitel spoloénosti INCO - Banské projekty,
s. 1. 0., a moZno povedat, Ze i napriek veku vela krat , hnacim motorom”. Naj-
cennejsim viak v jeho Zivote je dobré a svedomita praca, v suvislosti s fiou
zdrava pracovna rivalita, zachovane korektnych pracovnych postupov a vzfa-
hov - napriek trendom tejto doby a Gcta k loveku, PoteSenim v tomto je pre
neho kazdé stretnutie s odbornikom, dobrym a pracovnym &lovekom.
Za svoju celozivotnii pracu ziskal mnohé ocenenia. Z prileZitosti svojich
70. narodenin, ktorych sa doZil prave v defi slavnostného uvedenia tunela
[B)ranisko do prevadzky, obdrial Pamétny list predsedu viady SR Mikulasa
zurindu.
V mene slovenskych aj eskych kolegov a priatefov Gprimne Zeldme nasmu
oslavencovi do daldich rokov vefa zdravia, sviezu mysel, vela zaujimavej
préace a vela dobrych ludi vokol neho.
Vracne podakovanie za doteraj$iu svedomitd pracu, fudskost, srdeénost
a priatelstvo!l

Ing. Milada Henkefové

W\ ING. PETER CERTIK SEPTUAGENARIAN!

29 April 2003 was the day on which Ing. Peter Certik, a designer specialist, con-
ceptual designer focused primarily on the mining industry, special underground
structures, tunnelling techniques, but also on the field of environmental influence
of geofactors, assessment of engineering-hydrogeological conditions for excava-
tion for underground structures and tunnels, and solutions to stability of slide
areas, celebrated an important life jubilee - 70 years of age, enjoying good health,
working in full swing.

Most readers and the professional public know him not only as a professional, but
also as a good and gentle man, full of humanity.

On this occasion, | would like to hriefly recollect the working profile and work of
our honouree. The beginning of his work is associated with Handlovd mines
where he started as a mining apprentice and advanced by performing various
managerial functions on site and in investment construction department of the
Handlové Mine, where he also acted as a mining rescuer.

In 1978 he entered the Banskeé Projekty organisation, then INCO, and since 1995 he
hlezs been an acting secretary and director of INCO - Banské Projekty, s.r.o., Brati-
slava.

As a chief designer-specialist, he used to develop conceptual designs of mine ape-
nings and development of coal mines in the SR and CR, geological-investigation
work, solved conceptions of stabilisation of slide areas in Slovakia, and complex
underground structures in difficult geological conditions, conceptions of underg-
round natural gas and dangerous substances storage in suitable geological struc-
tures in the framework of our two republics.

An important milestone in his life is the post-revolution years when he, through his
work, contributed significantly to maintaining the Slovakian coal mining industry.

Many of you had the opportunity to meet him in the nuclear power industry too.

He participated using his expertise in the design for the RAQ Mochovce project,

further in the field of hydraulic power plants, designing special underground struc-
tures, and in the heat engineering in the sphere of conceptions associated with
coal mining.

From the position of accredited external expert of the certification authority SKQS
SR for the mining industry, he keeps acting actively in mining industry, underg-
round engineering, engineering geology and ecology and electric power genera-
tion in the sphere of auditing works designs, works performance and pricing.

The wide professional public knew him recently mainly in connection with the
Highway D1 Beharovce - Branisko project. He participated there in a position of
a representative of the overall consultant INCO-Banskeé Projekty in development of
conceptions and elaboration of all levels of design documents for the 1° and 2
stage of the project. He has lived with this construction not only until its inaugura-
tion on 29, 6. 2003, but till now when trial running is taking place.

Apart from the Branisko tunnel, he also parﬁcif)ared as a specialist in elaboration
of design docurnents for other highway tunnels in the SR.

He is a founder and main representative of the company INCO - Banské projekty,

s.r.o., and it is possible to say that despite his age he has been many times a "pro-
pelling engine” of this company.

He has won many awards for his life-work. On the occasion of his 70" birthday,
which he celebrated just on the day of the Branisko tunnel inauguration, he recei-
ved a Memorial Letter of the Slovakian Prime Minister Mikulas Dzurinda.

The most pracious in his life, however, is the good and earnest work, sound wor-
king rivalry connected with this work, adherence to correct working procedures
and relations - despite the trends of this era, and respect to people. In his life he
enjoys any meeting with another professional, good and hard working man or
woman.

On behalf of Slovakian and Czech coﬂeaigues and friends, we wish our honouree
from our hearts good health and youthful thinking, lots of interesting work, and
many good people around, Warm thanks for the previous earnest work, huma-
nism, cordiality and friendship!
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ZPRAVY Z TUNELARSKYCH KONFERENCI

NEWS FROM TUNNELLING CONFERENCES

IV. CELOSTATNI SEMINAR DOPRAVNE-INZENYRSKE DNY V MIKULOVE

DOPRAVNE-INZENYRSKA OPATRENI PRO ZVYSENI BEZPECNOSTI
A UROVNE PROVOZU NA POZEMNICH KOMUNIKACICH
4™ NATIONAL SEMINARY TRAFFIC ENGINEERING DAYS IN MIKULOV
TRAFFIC ENGINEERING MEASURES TO IMPROVE OPERATIONAL SAFETY
AND INCREASE TRAFFIC LEVEL ON ROADS

Ve dnech 11. - 12. &ervence 2003 potadala pobogka Ceské silniéni spolegnosti pfi
spole€nosti Brnénské komunikace, a. s., v Mikulové jiZ IV. Dopravné-inzenyrské
dny, tentokrdt v&nované bezpetnosti provozu na pozemnich komunikacich.
O tom, Ze bezpe€nost zajima statni i méstské organy a profesni odborniky, svédgi
to, Ze se seminafe Ugastnilo pres sto odborniki.

Ve tfech piispévcich policie ,Pfehled a rozbor nehodovosti na pozemnich komu-
nikacich v Ceské republice v porovnani se zahranigim” (Pplk. Ing. J. Tesafik; Reditel-
stvi sluzby dopravni policie Policejniho prezidia CR), ,Pfehled a rozbor nehodovosti
na uzemi hl. m. Prahy - opatfeni ke zvySeni bezpetnosti dopravy” (Mjr. V. Valenta;
PCR, Sprava hl. m. Prahy) a ,Pfehled a rozbor nehodovosti na tizemi mésta Brna"
{Mjr. Mgr. K. Pospisil; Dopravni inspektorat MR PCR Brno) byly poskytnuty statis-
tiky dokladujici neradostnou situaci - v roce 2002 stoupl potet usmrcenych osob
na 1314. V prehledech jsou uvedena i rizikova mista, vliv alkoholu apod.

V piisp&vku Ing. V. Synka (MD CR) jsou popisovany dokumenty ,Metodika identi-
fikace a FeSeni mist astych dopravnich nehod” a ,Zasady bezpeéného utvareni
pozemnich komunikaci”, které mohou byt vyuZity v analytické fazi zkoumani
dopravni nehodovosti. Pfiblizné plati, ze se dopravni nehodovost velmi gasto kon-
centruje na urcitd omezend mista nebo tseky silniéni sité. Ze zkugenosti je moZno
uvést, ze ke 30 - 40 % nehod dochdzi na pouhych 3 % silniéni sité. Pro snizeni
nehodovosti mé vyznam prevence popisovana v pfispévku ,Prevence dopravnich
nehod a vychova k dopravni kazni” (Ing. R. Stastny, BESIP) a dobré dopravni zna-
éeni popisované v referatu Ing. P. Tugka {CDV).

Také dal$i pFispévky se setkaly s ohlasem, namatkou vybiram: ,Dopravni neho-
dovost na nové zfizovanych okruznich kfizovatkach" {ing. J. Adamek; UDI Praha),
.Bezpetnost na pfechodech pro pési na pozemnich komunikacich” (Ing. P. Leber;
BKOM a. s.), ,Rizeni a kontrola silniéniho provozu p¥ispivé bezpetnosti dopravy”
(Ing. J. Muchka; TSK hl. m. Prahy), ,Upravy tramvajovych zastavek v Plzni”
{ing. O. Vohradsky; Sprava vefejného statku Plzei), ,Vliv reklamnich zafizeni
umisténych u pozemnich komunikaci na bezpeénost silniéniho provozu” {Ing. K. Dvor-
sky; RSD) nebo pFispévek MUDr. P. Zelenicka ,Dopravni nehodovost v CR, pFiginy
a nasledky zdravotniho postizeni”.

V sekci vénované bezpe&nosti tunelovych staveb byly pFedneseny tfi pFispdvky.
Autofi Doc. Ing. Pavel Pfibyl, CSc. (ELTODO EG, a. s.) a Ing. J. Smolik (Subterra,
a. s.) se zabyvali vlivem nové smérnice Evropského parlamentu na projektovani
a provozovani na8ich tunelll v pfispévku ,Bezpeénost silniénich tunell - porovna-
ni s pozadavky Evropského parlamentu”. Je konstatovano, Ze pfijeti smérnice
neovlivni podstatnéji provozované silniéni tunely, které byly projektovany podle
technickych podminek TP98 a TP154. Podstatnéjsi zmény se tykaji organizaéniho
zabezpeceni nérodni politiky bezpe€nosti, kdy musi vzniknout statni dohled nad
bezpeénosti a tunely musi byt pravidelné provéfovany z bezpe€nostniho hlediska.
V pfispévku je poukézano na nutnost Gpravy stavajici normy pro projektovéni
tuneld CSN 73 7507.

Na zkuSenosti z provozovani dvou brnénskych silni¢nich tuneld upozorfiuje
J. Matou$ v pfispévku ,Spréva tuneli a bezpecénost silni¢niho provozu”. Je pou-
kazadno na nutnost respektovani technickych podminek TP98 a TP154. Provozni
dokumentace je v téchto tunelech zpracovana pravé ve smyslu TP154.

Evropska unie podporuje nékolik projektd védy a vyzkumu orientovanych na bez-
pecnost v tunelech. Projektu UPTUN (UPgrading Methods for Fire safety in Existing
TUNnels} se gastni i Ing. J. Stefan a Ing. J. Rehak (Eltodo, dopravni systémy,
s. I. 0.}, ktefi zpracovali pfispévek ,UPTUN - zlep$eni pozarni bezpetnosti existu-
jicich tunelG”. V ném je proveden rozbor jednotlivych pracovnich ramci projektu,
které jdou od vytvofeni databaze vSech tunel(, pfes zkoumani novych technologii
a optimalizaci vybaveni tunelu aZ po experimentaini zkousky a testovani.

V prispévku Ing. L. Sajtara (Satra, s. r. 0.) a Prof. Ing. M. Holického, DrSc. {Klok-
nerQv ustav) ,Bezpeénost tunelovych staveb na méstském okruhu v Praze” jsou
shrnuty vystupy projektu analyzujiciho bezpeénost stavajicich, budovanych nebo
provozovanych tunell na méstském okruhu v Praze. Pro analyzu byla pouZita Bay-
esovska kauzalni sif, ktera ukazala, ze Grovefi rizik celé posuzovane trasy je dosta-
te¢na a je srovnatelna s bezpeénosti podobnych staveb v zahraniéi. Studie navic
naznacila fadu moznych zlepSeni bezpeénosti existujicich usekd i nové navrhova-
nych ¢4sti celé trasy.

Seminaf konany v pfekrasném prostfedi zamku v Mikulové ukézal, Ze problemati-
ka bezpetnosti je velmi aktuaini, Bylo by velmi zddouci vytvofit jednotnou bazi
odborné verejnosti a statnich organt, aby se zadala zavadét opatfeni vedouci ke
skuteénému snizeni poétu nehod a jejich disledkd. O oficialni podpofe této snahy
mluvil v gervenci ministr dopravy ing. Simenovsky na konferenci ministr( dopra-
vy v Lucemburku. Pro dal§i praci profesnich odbornik(i se nabizi i specialni vybo-
ry, kdy pro tunely je ustaven a pracuje Vybor pro bezpetnost v podzemnich stav-
bach pod zédtitou narodniho komitétu ITA/AITES (kontakt pribylp@eltodo.cz).
V pfipadé bezpeEnasti na pozemnich komunikacich a Zeleznici je zformovana pra-
covni skupina v ramci Sdruzeni pro dopravni telematiku (kontakt kyselkova@sdt.cz).

The branch of the Czech Road Association existing in Brnénské komunikace a.s. in Miku-
lov held already 4th Traffic Engineering Days on 11 - 12 July 2003. This time the event
was focused on operational safety on roads. The fact that over one hundred experts
attended the seminary proves that even municipalities and professionals are interested
in safety.

Three contributions presented by the police, i.e. "The survey of accidents on roads in the
Czech Republic, a comparison with foreign countries” (Lieut. Col. Ing. J. Tesafik, the Traf-
fic Police Department, the Police Directorate), " "The survey of accidents in the Capital of
Prague - safety improvement measures" (Maj. V. Valenta, the Police of the CR, Prague
Administration) and "Survey of accidents in Brno" (Maj. Mgr. K. Pospi&il, the Licencing
Authorities, City Directorate, the Police of the CR) provided statistical data documenting
a sad situation - the number of casualties increased to 1,314 in 2002. The surveys also
contain an information on hazardous places, influence of alcohol etc.

The contribution by Ing. V. Synek (the Ministry of Transport of the CR) describes the
documents "Methodology of identification and rectification of accident-prone locations”
and "Principles of development of safe roads", which can be utilised in the analytical
phase of a research in traffic accidents. There roughly applies that traffic accidents occur-
rence is concentrated to certain limited locations or sections of the road network. As
a rule of a thumb, 30-40% of accidents occur on a mere 3% of the road network. The pre-
vention described in the contribution "Traffic accident prevention and traffic discipline
education” (Ing. R. Stastny, BESIP) and proper road signalling described in the paper by
Ing. P Tucka (CVD) are important for a reduction in the traffic accident rate.

Also other papers were appreciated, for example: "Traffic accident rate on newly built
roundabouts” (Ing. J. Adémek, UDI Praha), "Safety at pedestrian road crossings® (Ing. B
Leber, BKOM a.s.), "Road traffic control contributes to the traffic safety” (Ing. J. Muchka,
TSK hl. m. Prahy), "Adaptation to tram stops in Pilsen” (Ing. O. Vohradsky, Spréva verej-
ného statku Plzery), “Influence of billboards erected along roads on road traffic safety"
(Ing. K. Dvorsky, RSD) or the contribution by MUDr. R Zelenicek "Traffic accident rates in
the CR, causes and consequences of disabilities".

Three papers were presented within the section dedicated to safety in tunnels. The aut-
hors Doc. Ing. Pavel Pribyl, CSe. (ELTODO EG, a.s.) and Ing. J. Smolik {Subtera a.s.) dealt
with the influence of the new directive of the European Parliament for designing and
operation of our tunnels in their paper "Safety in road tunnels - a comparison with the
European Parliament's requirements". The paper states that the acceptance of the direc-
tive will not affect in a substantial manner the operating road tunnels which were desig-
ned in compliance with specifications TP98 and TP154. More significant changes are in
the area of practical implementation of the national safety policy. A safety control office
has to be established and tunnels have to be checked regularly from the safety aspect.
The paper points to the necessity of amending the existing standard CSN 73 7507on tun-
nel designing.

J. Matou$ shares the experience gained from the operation of two road tunnels in Brno
in his paper "Tunnel operation and road traffic safety". He points to the fact that the spe-
cifications TP98 and TP154 have to be obeyed. Operation manual for those tunnels was
elaborated in compliance with the TP154.

The European Union promotes several Science&Research projects oriented towards
safety in tunnels. Ing. J. Stefan and Ing. J. Rehék (Eltodo, dopravni systémy s.r.0.) also
participate in the UPTUN project (Upgrading Methods for Fire Safety in Existing TUNne-
Is). They elaborated the paper "UFTUN - improvement of fire safety in existing tunnels".
The paper contains an analysis of particular work frames of the project, which continue
from creation of a database of all tunnels, through optimisation of the tunnel equipment,
up to experimental testing and trials.

The paper by Ing. L. Sajtar (Satra s.ro.) and Prof. Ing. M. Holicky, DrSc. (Klokner's Labo-
ratory) "Safety in tunnels on the City Road Ring in Prague) summarises the outputs of
a project analysing the safety of existing, under construction and operating tunnels on
the City Road Ring. The Bayes causal network used for the analysis showed that the risk
level of the entire assessed route is acceptable and is comparable with the safety of simi-
lar structures abroad. In addition, the study outlined a number of other possible safaty
improvements at existing sections and newly designed sections of the entire route,
The seminary held in the wonderful environment of the Mikulov castle showed that the
issues of safety are very hot. Establishment of a unified base consisting of professional
public and governmental bodies would be desirable. This would affow commencement
of the work on introducing measures resulting in a real reduction in the number of acel-
dents and their consequences. Ing. Simonovsky, the Minister of Transport, spoke about
the official support to this endeavour in the Conference of Ministers of Transport in
Luxembourg. Special committees are also available for the further work of professio-
nals, namely the "Committee on safety in underground constructions” acting under the
auspices of the national committee of the ITA/AITES (contact pribylp@eltodo.cz). Regar-
ding the issue of safety on roads and railways, the relevant working group exists within
the framework of the Association for traffic telematics (contact kyselkova@sdt.cz).

Doc. Ing. Pavel Pribyl, CSc., ELTODO EG, a. s.
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13. EVROPSKA KONFERENCE MECHANIKY ZEMIN A GEOTECHNICKEHO INZENYRSTVI
13. EUROPEAN CONFERENCE ON SOIL MECHANICS AND GEOTECHNICAL ENGINEERING

Ve dnech 25. - 28. srpna 2003 se v Praze v Kongresovém centru konala pod zastitou
ECSMGE 13. Evropska konference mechaniky zemin a geotechnického inZenyrstvi pofa-
dana Ceskou geotechnickou spole¢nosti. Konference se koné pravidelné 1x za 4 roky
v riznych svétovych méstech.

Konference byla jednou z mala akei takového mezinarodniho vyznamu, které se kdy
v Ceské republice pofadaly. Byla pfipravovéna nékolik let organizagnim vyborem pod
vedenim Prof. |. Vanitka. Podarilo se uskutecnit akci, ktera diistojné navézala na tradice
zakladatel(l oboru - geotechniky a inZenyrské geologie, Karla Terzaghiho a Quida Zaruby,
ktefi oba pochézeli z Cech.

Konference byla zaméfena na geotechnickou problematiku - od priizkumu, evironmen-
talni geotechniky az po narotné zaklddani staveb &i celé rozsahlé geotechnické stavby,
vietni tunell, realizované v méstské zastavbé.

Tato témata byla rozdélena do nasledujicich tematickych okruhd:

1) Man-made deposits - recent and ancient

2) Contaminated ground - remediation and preparation for new construction

3) Construction on man-made and remediated brownfields sites

4) Foundation in urban areas

5) Geotechnical Engineering in Urban Areas

6) European Geotechnical Networking

V tematickém okruhu 3 a 4 byla prezentovana fada prispévki pojednavajicich o tunelech
v méstskych aglomeracich, zejména co se tyde viivu raiby na nadzemni konstrukce,
2Zvla&tni pozornost se vénovala aplikaci observatni metody a monitoringu. Za zminku
stoji | nékolik prispévk tykajiclch se skladovini radioaktivnich odpadi v podzemi.
Konference se t8&ila velké podpoie nejen Sirokého spektra geotechnickych firem, ale
i firem s odli$nou orientach, Vice nez 400 geotechnickych inZanyrl ze viech koutd svéta
prispélo svou prednagkou na dané téma do shorniku.

Na této konferenci se prezentovalo formou expozice vice nez 40 vyznamnych firem jak
tuzemskych, tak i zahranicnich. Z &eskych firem to byly pfedevsim SG - Geotechnika,
GeoTest Brno, Mostecka uhelné spoletnost, a. s., Zakladani Group, a. s., Zakladani sta-
veb, a. s., a Kordtrade, s. 1. 0.

Tato akce byla 3anci pro specialisty 2 tohoto oboru setkat se s novymi budoucimi part-
nery a ziskat tak nové kontakty. Velmi pozitivni byl zajem riznych typG firem tuto konfe-
renci podpofit a zarovefi ji vyuZit jako velmi zajimavou formu vlastni prezentace.
Nedilnou soudasti konference byly technické exkurze, pokrjvajici prakticky celou Sirokou
fedenou tematiku. Mezi konferenéni exkurze byly zaclenény napf.: tunel Mrazovka, praz-
ské metro, sanace skladky Chabafovice a vystavba dalnice D8.

Celkern se konference zéastnilo okolo 630 specialistd, z toho asi 10 % z Ceské republiky.
Mezi hlavni sponzory konference patfili i Elenové Ceského tunelafského komitéty,
Metrostav a Stavebni geologie - Geotechnika, a. s.

Doc. Ing. Alexandr Rozsypal, CSc.

ZPRAVODAJSTVi CESKEHO TUNELARSKEHO KOMITETU ITA/ AITES

The 13th European conference on soil mechanics and geotechnical engineering orga-

nised by the Czech Geotechnical Association was held from 25 to 28 August in the Pra-

gue Congress Centre under the auspices of the ECSMGE. This conference takes place

regularly, once in every 4 years in various cities of the world.

The conference was one of the rare events of such international significance, which have

ever been organised in the Czech Republic. It had been prepared for several years by an

organising committee headed by Prof. I, Vaniéek. They managed to realize an event,

which became a dignified continuation of the traditions developed by the Geotechnics

and Engineering Geology profession founders - Karel Terzaghi and Quido Zéruba, who

both were born in Czechia.

The conference was focused on geotechnical issues - starting from investigation,

through environmental geotechnics, to demanding foundation of structures, or com-

plex large geotechnical projects including tunnels build within urban settlements.

The issues were divided into the following key topics:

1. Man-macde deposits - recent and ancient

2. Contaminated ground - remediation and preparation for new construction

3. Construetion on man-made and remediated brownfields sites

4. Foundation in urban areas

5. Geotechnical Engineering in Urban Areas

6. European Geotechnical Networking

A number of papers dealing with tunnels in urban conurbations were presented in the

key topics 3 and 4, focused above all on the impact of excavation on surface buildings.

Special attention was paid to the application of the observation methad and monitoring.

Worth mentioning are also the papers dealing with radicactive waste depositing underground.

The conference enjoyed significant support not only by a wide scafe of geotechnical

companies, but also by companies of a different orientation. Over 400 geotechnical

engineers from all parts of the world contributed to the given topic by their papers.

Over 40 important companies, both local and foreign, presented themselves in this con-

ference in a form of exposition, Out of the Czech companies, those were above all SG

Geotechnika, GeoTest Brno, Mostecka Uhelnd Spoletnost, a.s., Zaklddéni Group, a.s.,

Zakladani staveb, a.s., and Kordtrade s.r.o.

This event was a chance for specialists of this profession to meet new future partnets

and gain new contacts. Very positive was the interest by various companies in suppor-

ting this conference and, in the same time, utilising it as a very interesting form of their

own presentation.

Inseparable part of the conference becarne technical excursions covering virtually enti-

re widle subject solved. The conference excursions comprised for instance the Mrazov-

ka tunnel, Prague underground raitway, rehabilitation to the Chabarovice landfill + con-

struction of the motorway D8.

'Ig total, about 630 specialists took part in the conference, out of that 10% from the Czech
epublic.

Metrostav, a. s., and Stavebni Geologie - Geotechnika, a. s., belonged among the main

sponsors of the conference.

CZECH TUNNELLING COMMITTEE ITA/AITES REPORTS

(Informace pro &leny CTuK / Information for CTuC members)

CTuk pofada tradiéni pracovn( shromazdéni svych tlend tentokrét v Ostravé na pozvant firmy VOKD, a, s., a to dne 2. prosince v 10 hodin.

Kromé zajimavé odborné néplng jednani a navstévy Hornického muzea bude na programu takeé volba pfedsedy a predsednictva CTuK na pristl étyFleté funkéni obdobi
2004 - 2007. Predsednictvo se proto obraci na véechny &lenské organizace a individuaini &leny, aby svou ugasti pfispéli k GspéSnému pribéhu voleb, jejichZ vyznam je ten-
tokrat znasoben snahou CTuK ziskat povéfen! ITA/AITES k usporadani svétového tunelafského kongresu v Praze v roce 2007. Pokud nam bude usporadani svéfeno, stane
se do terminu kongresu predseda CTuK &lenem Exekutivy ITAJAITES. Pro nové pfedsednictvo Komitétu, o jeho? sloZeni rozhodnete svymi hlasy, bude Gspé&né zajisténi
svBtového kongresu priotitnim a prestiznim Ukolem po celé funkéni obdobi. Vé&fime prota, Ze si ve svém pracovnim plénu termin pracovniho zasedani ¢ervené zatrhnete

a do Ostravy prijedete.

Ing. Karel Matzner, sekreta CTuK

SPRAVODAJ SLOVENSKEJ TUNELARSKEJ ASOCIACIE ITA/AITES

SLOVAK TUNNELLING ASOCIATION ITA/AITES REPORTS

(Informace pro ¢leny CTuK a STA / Information for CTuC and STA members)

Slovenska tunelarska asoci4cia vyznatila vo svojom vniilroorganizaénom Zivote dal$i mitnik. Dita 3. jula 2003 v U¢elovom zariadeni podniku Doprastav, a. s., Bratislava v Ziline - StraZove sa kona-
lo valné zhromazdenie jej clenov. Milnik preto, lebo kolik Stafety organizacie STA ponest v dal$om funkénom obdobi novi funkcionari, ktorych VZ zvolilo.

Prezidentorn STA na volebné obdobie v rokach 2003 - 2005 potifa vysledkov volieb sa stal ing Rébert Turansky, pracovnik podniku Doprastav, a. s., Bratislava.

Clenmi komitétu sa stali : Ing. Peter Dinga {Geoconsult, s. . 0., Bratislava), Ing. Miloslav Frankovsky (Terraprojekt, a. s., Bratislaval, Ing. Stefan Choma {Slovenské sprava ciest), Ing. Karol Grohman
{Dopravoprojekt, a. s., Bratislava), Ing. Gustav Schnierer (Vahostav - TSZ Zilina), Ing. Rébert Turansky {Doprastav, a. s., Bratislava), Ing. Peter Witkovsky (Banske stavby, a. s., Prievidza)

V spréve o Ginnosti STA vo volehnom obdobl 1999 - 2002, ktord predniesol predchédzajiict prezident STA Ing. Pavol Kusy, PhD,, boli zvyraznené tieto klitové aktivity:

- organizovanie a spol(itast na organizovani konferencii, prednéSok a vystay, menovite 3. Medzinarodné sympozium a vystava v Dome techniky Zilina v ditoch 5. - 7. jina 2001 a konferencia

Potdzemné stavebnictyo 2001 v Bajniciach v difoch 7. - 9. oktébra

- dosiahol sa uréity pokrak v normotvorbe a legislative; boll spracovang viaceré predpisy na riadenie prevadzky a udrZbu tunelovych stavieb

- spolupréca s Ceskym tunelarskym komitétom najma pri vydavani éasopisu Tunel, ale napr. aj

- publicistika a popularizovanie podzemného stavebnictva
- sledovanie rozostavanych tunelovych stavieb v SR i v zahranitf
- (itast ¢lenov na medzindrodnych podujatiach ITA/AITES.

pri priprave a organizovani periodickej konferencie Podzemni stavby (PS 2000 a PS 2003)

Negativiymi prvkami a javmi v éinnosti STA a posobnosti jej orgénov a funkcionarov pocas volebného obdobia boli:
- pokles kolektivnych élenov z pottu zhruba 33 v rokoch 1999 -2001 na 25 &lenov ku koncu 1. polroka 2003, pritom sa tento pokles negativne prejavuje najmé tym, Ze ubudli velké organizacie

v kategdrii A {nad 2000 zamestnancov) z hfadiska vysky Elenského prispevku
- rmal4 aktivita funkciondrov a orgédnov STA
- prietahy pri vyberani &lenskych prispevkov
- difoba voti CTK stvisiaca so spolotnym vydavanim asopisu Tunel.

Valné zhromazdenie vo svojom uzneseni adporuéilo novému Komitétu STA pripravit ndvrh zmeny Stanov STA a zvolat este tento rok na jesef daldie valné zhromazdenie, ktoré schvali nové
znenie stanov. Tato poZiadavka viyplyva z potreby nového prekategorizovania kolektivnych lenov z hfadiska vysky Elenskych prispevkov. Stimulujécim momentom je tu najméa podfznost voCi

Gasopisu Tunel.

Ing. Jozef Frankovsky




InZenyring
DOPRAVNICH STAVEB

a.S.

drZitel certifikatu jakosti podle CSN EN ISO 9001
Bearer of Quality Certificate according to CSN EN ISO 9001

... V43 osvéddeny partner
... your reliabe partner

Nabizime komplexni sluzby pFi pFipravé
a realizaci vSech druhi staveb, tzn.

- spoluprice pii vytvafeni investi¢niho zamé&ru investora
- obstarani a vedeni projekti

- zajisténi uzemniho rozhodnuti a stavebniho povoleni

- organizovani soutéZzi na vybér dodavatelt

- zemémcfické prace

- technicky dozor investora

- kolaudace stavby a jeji pfedani uzivateli

- studijni provéfovéni vyuzitelnosti pozemkii

Jsme vybaveni dostatenym poétem zkuSenych

a odborn¢€ zdatnych pracovniki, dbame na vysokou
uroveti kvality odevzdavané prace a svym zdzemim
jsme zérukou v&asného a bezproblémového zajisténi
staveb i pro nejvétsi investory.

We offer complex services associated with the planning
and execution of all kinds of construction work, i.e.

- Assistance in the development of an investment program

- Project procurement and management

- Provision of zoning decisions and building permits

- Organising tender procedures for the selection of contractors
- Surveying

- Investor supervision services

- Inspection of completed buildings and transfers to user

- Studies evaluating land utility

We have a sufficient numer of experienced

and qualified staff. We put great emphasis on the high
quality of our work, and our background in this work

is a guarantee of the timely and trouble-free organization
of our construction work even for the largest of investors.

IDS a.s.

Realizace trasy metra IVC 1
Construction of Prague underground, line IVC 1

Realizac hokejové haly Sazka v Praze
Construction of the Sazka Ice-hockey Arena in Prague

Rekonstrukce Nosticova palace
Reconstrucion of Nostic Palace

Na Moriani 360/3, 128 01 Praha 2
tel.: 236083202, fax: 236083204
e-mail: ids@ids-praha.cz, http://www.ids-praha.cz




TBG MeTRESTaU

Vas partner pro beton

Nejvétsi dodavatel betont
pro tunelové stavby v Praze.

Dodava: specidlni vodoté&sné betony pr o vysouvané tunely pod vodou
samozhutiujici betony
specialni smési pr o stiikané betony
&erstvé smési pro kolejové betony metra
betonové smési pro definitivni obezdivky tunelt
ostatni betony dle CSN EN 206-1

Referen&ni stavby: Strahovsky automobilovy tunel
Tunel Mrazovka
Metro
Kolektory v Praze
Priizkumné stoly

TBG METROSTAV s.r.o. U nas si uréité vyberete!

Rohansky ostrov, Rohanské nabf. 68 , iy f
]
186 00 Praha 8 At mate pFani jakékoli !

Tel.: +420 224 812 191
Fax: +420 224 815 892
E-mail: tbogmts@comp.cz




Zavazné pokyny autorim

pro zpracovani a pfedavani pfispévku a inzeratd do dasopisu TUNEL

Tarmin pro odevzdani podkladi do sekretaritu CTuK pro kaldé pfisti &islo Zasopist;

uzavérka vzdy do konce prostfedniho mésice étvrtleti

A. Clanky

1. Pozadavky na zpracovani textu
Text pFispévku bez grafickych priloh a fotografii musi byt napsan na PC v textovém editoru
{napf. MS Word).
Dodrzet: jednoduché fadkovani, velikost pisma 12 a v8echny okraje 2 cm.
Clen&ni textu:
¢ nazev Elanku
® autor/autofi, organizace
o text Elanku
- format textu se zarovnanim vlevo bez odsazovani odstaved a tvrdych mezer
- doporuéeny rozsah textu max. 8 stran
- v textu Zluté zvyraznit v3echny vzorce, vyrazy s indexy, pismena fecké abecedy a rizne
technické znaky - napf. m? &, ¢
- redakce vita, pokud autor soudasné s ceskym textem pfeda i jeho kvalitni preklad
do angli¢tiny
® na konci textu uvést
- jméno, adresu a spojeni (telefon, fax, e-mail) na autora uréeného pro styk s redakef
- otislovany seznam grafickych pfiloh a fotografii véetné jejich podtitulk

2. Pozadavky na grafické prilohy - kreslené obrazky, grafy
a) véeobecné

o Prilohy je nutno ogislovat v souladu se seznamem uvedenym na konci textové &asti,

o Pfi pfipravé grafickych pfiloh musi autor provéfit piehlednost a Eitelnost 2obrazenych Gdajd
pii_proporcionalnim 2menseni obrézky na Sifku textového sloupce, 1j, na Sitku 90 mm|
Jednd se zejména o velikost pismen. Vyjime&né mohou byt pfilohy pfipraveny na 8itku
dvou sloupcd, tj. 185 mm. Autor uvede v grafickych pfilohach jen nezbytné podrobnosti
a text pokud moZno nahradi legendou.

o \/izhledem k dvoujazy¢né podobé ¢asopisu je nutné text v grafické pfiloze pokud mozno neuva-
dét a nahradit jej odkazy s &isly nebo pismeny s uvedenim odpovidajiciho textu v legendé.
Pokud urcity text autor v pfiloze presto ponechd, napise jej dvoujazy¢né nebo dvakrat éesky pod
sebe (pak bude druha radka pfi prekladu zaménéna za anglicky text).

» Piilohy neumo?fivjici kvalitni tisk budou vriceny aulorovi k Upravé, V plipadé, fe harmono-
gram zpeacovani Easopisu naumaini dodateénou dpravu, bude pfisluing piiloha po kon-
zultact s autorem vypusténa, nebo bude Hanek 7 Eisla vyfazen,

b) digitalni podklady
¢ Optimalni format je CDR; moino pouZit i format EPS, vyjimeéné nekomprimovany JPG, TIFF.
o Obrazky, schémata, grafy apod. pfedavané pro tisk ve formatu CORREL DRAW musi byt ulo-
zeny ve verzi 8. TEXTY je nutno pred kone¢nym uloZenim prevést do kfivek. V pfipadé pou-
Ziti vy8si verze programu je nutno pfi ukladani dat pouzit konverzi do verze 8.
* Pokud je obrazek odevzdan jako ,bitmapa“, je nutné dodriet poZadované rozlieni (viz bod 3)
a posoudit velikost pisma pfi zmengeni obrazku na Sitku 90 mm, resp. vyjimetné 185 mm.
¢ Nutno dodrzet vieobecné pokyny uvedené v bodé a).

¢} nedigitalni podklady
o Graficke podklady nutno pfedat pouze s (daji uréenymi k pfekresleni, které umozni zmen-
Seni uvedené v bodé a).

3. Pozadavky na fotografie

¢ Fotografie je nutno oCislovat v souladu se seznamem uvedenym na konci textové ¢asti.

o Pfednost maji pavodni kvalitni fotografie - pozitivy ve formétu 10x15 cm a vétsim.

o Digitalni fotografie ziskané pfimo z digitalnich fotoaparati {ne naskenovénim fotografii)
musf mit optiméalné 300 dpi, minimalné 120 dpi. Snimky musi byt pfi $ifce sloupce 90 mm
snimany s rozlienim min. 1024x768 pixeld. Dodatetna Gprava {zvétSovani, Uprava kontrastu
apod.) pomoci softwaru je nezadouci.

¢ Format digitalnich fotografii: nekomprimovany JPG, TIFF.

4. Pozadavky na zpiisob predani pfispévku
® Text pfispévku zpracovany podle bodu 1. {tj. bez grafickych pfiloh a fotografii} zaslat/pfedat
na disketé oznatené jménem autora a nazvem pfispévku nebo poslat e-mailem do sekreta-
riatu CTuK ve stanoveného terminu.
® Sougasné zaslat postou/predat do sekretariatu:
- Vytisk textu pispévku s nalezitostmi dle bodu 1.
-~ Grafické pfilohy a fotografie v originalni podobé nebo na nosiéi (disketa, CD) s popisem
shodnym se seznamem pfiloh uvedenym na konci textove casti.
~ V pfipadé digitalnich podkladu barevny vytisk vSech grafickych pfiloh a fotografii
s ocislovanim dle seznamu v textové ¢asti.

B. Inzeraty
Poslat postou/predat do sekretariatu
* V digitalni formé na nosici v provedeni jako grafické piilohy prispévkd (viz. bod 2).

Tyto pokyny jsou rovnés uvedeny na wwwi.ita-aites.cz

Adresa pro predani pfispévku nebo inzerce:
Cesky tunelafsky komitét ITA/AITES

Ing. Karel Matzner

Délnicka 12

170 04 Praha 7

&-mail: matzner@metrostav.cz

tel./fax: +420 266 793 479

Binding instructions to authors

on contribution and advertisement processing and handing over to TUNEL magazine

Hand-over to the CTuC secretariat deadline for avery issue of the magazing (0 come:

the end of the middle month of every quarter

A. Articles:
1. Requirements for the text processing:
The article text without graphic enclosures and photos shall be processed on PC (e.g. MS
Word processor).
Formats to be maintained: single spacing, font size 12, and all margins 2cm.
Text division:
e article title
o quthor/authors, organisation
e article text
= Text format: left justification, without paragraph indentation and hard spaces
- Recommended text extent max. 8 pages
- All formulas, expressions containing indexes, Greek alphabet letters and various
technical symbols shall be highlighted yellow (n7, &, ©)
=~ Editor’s office welcomes if the author hands over also a guality English translation
together with the Czech text
o To state at the text end:
> name, address and connection (phone, facsimile, e-mail) to the author authorised
to the negotiation with the editor’s office
- numbered list of graphic enclosures and photographs, including sub-headings

2. Requir ts for graphic

al in general

® Enclosures shall be numbered consistently with the list given at the end of the text part.

¢ When preparing graphic enclosures, the author shall check the lucidity and legibility of the
shown data with respect to proportional reduction of the pieture to a width of one text
column, i.e. to 90mm! Exceptionally the enclosures can be prepared for a width of two
columns, i.e. 185mm. The author will put necessary details only in the graphic enclosures,
and wherever possible he or she will replace any text with a legend.

o With respect to the bilingual form of the magazine, it is necessary to avoid written text in
graphic enclosures wherever possible, and to use references with numbers or letters inste-
ad, with the corresponding text contained in a legend, If despite this requirement a certain
text is left in a graphic enclosure, it has to be in both languages (or twice in Czech, the
second line to be replaced by an English transiation subsequently).

* Englosures disallowing quality printing will ba returngd back to the author for adjustment,
If the magazine edition programme does not alfow the additional changs, the relevant
enclosure will be cemoved from the article after a discussion with the author, or the article
will be removed from the given issug.

es - drawn pictures, graphs

b) digital matters

® CDA format is optimal; EPS format can also be used, uncompressed JPG or TIFF formats as
an exception,

o Pictures, schemes, charts etc, handed over for printing in CORREL DRAW format shall be
downloaded in the version 8, Fonts shall be converted into curves before the final downloa-
ding. If a higher version of the program is used, the version 8 shall be used for the data
downloading.

o [f the picture is handed over as a bitmap, it is necessary to maintain the required definition
(see par. 3) and take into consideration the size of letters in the picture reduced to a width
of 90 mm, or exceptionally 185 mm.

® The general instructions referred to in par. a) shall be adhered to.

¢) non-digital matter
® Graphic matter shall be handed over only together with the data to be redrawn which will
allow the reduction referred to in par. a).

3. Requirements for photographs

¢ Photos shall be numbered consistently with the list given at the end of the text part.

s Original quality photos are preferred, i.e. positives on glossy paper, in 10x15cm format or lar-
ger.

» Optimal digital photographs obtained directly from digital cameras (not by scanning of pho-
tos) shall be of 300 dpi, minimally 120 dpi. Pictures shall be taken with a minimum definiti-
on of 1024x768 pixels at the column width of 90 mm, Subsequent adjustment (enlargement,
contrast adjustment etc.) by means of software is undesirable.

¢ Format of digital photos: uncompressed JPG, TIFF.

4. Requirements for an article hand-over procedure
o To post/hand over the text of the article prepared according to par. 1 {i.e. without graphic
enclosures and photographs) on a diskette labelled with author’s name and article title,
or to e-mail it to the CTuC secretariat by the required deadline.
o Together with the article, to post or hand over to the secretariat:
= Hard copy of the article text prepared in compliance with par. 1
= Graphic enclosures and photos - originals or a carrier (diskette, CD} labelled identically
with the list of enclosures given at the end of the text part.
~In case of digital matters, a coloured print of all graphic enclosures and photos,
numbered consistently with the list given at the end of the text part.

B. Advertisements:
Advertisements shall be posted or handed over to the secretariat
o In digital form on a carrier, in the same form as graphic enclosures (see par. 2).

The above instructions are also available on www.ita-aites.cz

Address for an article or advertisement hand-over:
Cesky tuneldisky komitét ITA/AITES

Ing. Karel Matzner

Délnickd 12

170 04 Praha 7

e-mail: matzner@metrostav.cz

tel./fax: +420 266 793 479

e




CLENSKE ORGANIZACE CESKEHO TUNELARSKEHQ
KOMITETU A SLOVENSKEJ TUNELARSKEJ ASOCIACIE

ITA/AITES

MEMBER ORGANIZATIONS
OF THE CZECH TUNNELLING COMMITTEE
AND SLOVAK TUNNELLING ASSOCIATION ITA/AITES

CTuK:

ABP a. s.

Namesti Hrdinl 6

140 00 Praha 4

AMBERG ENGINEERING BRNO, a.s.

Ptasinského 10
602 00 Brno

ANGERMEIER ENGINEERS, s.r.o.
Pilovska 216
190 16 Praha 9

AQUATIS, a.s.
Botanické 56
656 32 Brno

CARBOTECH-BOHEMIA, s.r.o.
Lihovarska 10
716 03 Ostrava-Radvanice

CERMAK A HRACHOVEC, s.r.o.
Smichovska 31
155 00 Praha 5 - Reporyje

CVUT STAVEBNI FAKULTA
Thékurova 7
166 29 Praha 6

ELTODOEG, a.s.
Novodvorska 1010/14
142 00 Praha 4

ENERGIE - stavebni a bariska, a.s.
Vasickova 3081
272 04 Kladno

EREBOS, s.r.o.
Malé Svatoiovice 249
542 34

GEOTEC GS, a.s.
Chmelova 2920/6
106 00 Praha 6

GEOTEST BRNO, a.s.
Smahova 112
659 01 Brno

ILF CONSULTING ENGINEERS, s.r.o.
Jirsikova 5
186 00 Praha 8

INGSTAY, a. s.
Noveska 22
709 06 Ostrava - Marianské Hory

INGUTIS, s.r.o.
Treboradicka 1/1275
182 00 Praha 8

INSET, s.r.o.
Novakovych 6
180 00 Praha 8

INZENYRING
DOPRAVNICH STAVEB, a.s.
Na Moréani 3

128 00 Praha 2

KANKOL, s.r.0.
Novy Jachymov 48
267 03 Hudlice, okr. Beroun

KELLER SPECIALN{ ZAKLADANI, s.r.c.
K Ry$ance 16
147 54 Praha 4

METROPROJEKT PRAHA, a.s.
|. P. Pavlova 1786/2
120 00 Praha 2

METROSTAYV, a.s.
KozZeluzska 5
180 00 Praha 8

OKD, DBP PASKOV, a.s.
739 21 Paskov

POHL cz, a.s.
Nadraini 25
252 63 Roztoky u Prahy

PRAGOPROJEKT, a.s.
K Rysance 1668/16
147 54 Praha 4

PUDIS, a.s.
Nad vodovodem 2/169
100 00 Praha 10

SATRA, s.ro.
Podhofi 2879
276 01 Mélnik

SG GEOTECHNIKA, a.s.
Geologicka 4
150 00 Praha 5

SOLETANCHE CR, s.r.0.

K Botiti 6

101 00 Praha 10

SMP CONSTRUCTION, a.s.

Kafkova 19
160 41 Praha 6

SUBTERRA, a.s.
Bezova 1658
147 14 Praha 4

SUDOP a.s.
Olsanska 1a
130 80 Praha 3

TUBES, s.r.o.
Londynska 29
123 00 Praha 2

USTAV GEONIKY AV CR
Studentska ul. 1768
708 33 Ostrava-Poruba

VIS, as.
Bezova 1658/1
147 00 Praha 4

VOKD, a.s.
Nakladni 1/3179
701 40 Ostrava-Moravska Ostrava

VUT STAVEBNI FAKULTA
Veveri 95
662 37 Brno

VYSOKA SKOLA BANSKA-
TU OSTRAVA

tr. 17. listopadu

708 33 Ostrava-Poruba

ZAKLADANI GROUP, a.s.
Rohansky ostrov
180 00 Praha 8

ZS BRNO, a.s.
zavod MOSAN
Bure$ova 17
660 02 Brno

STA:

BANSKE STAVBY, a.s.
Kosovska cesta 16
971 74 Prievidza

DOPRASTAV, a.s.
Driefiova 27
826 56 Bratislava

DOPRAVOPROJEKT, a.s.
Kominarska 2, 4
832 03 Bratislava

GEOCONSULT, s.r.o.
Drieriova 27
826 b6 Bratislava

GEOFOS, s.ro.
Velky diel 3323
010 08 Zilina

GEOSTATIK, spol. s ro.
Bytéicka 32

P.O.BOX B 138

010 29 Zilina

GEOTECHNIK, spol. s r.o.
Spisska Nova Ves

HORNONITRIANSKE BANE
PRIEVIDZA, as.

ul. Matice Slovenskej 10
971 71 Prievidza

HYDROSTAV, a.s.
Mileticova 21
820 06 Bratislava

HYDROTUNEL, s.ro.
Mojmirova 14
P.0.BOX 16

927 01 Bojnice

CHEMIA-SERVIS, s.r.0.
Zadunajska 10
851 01 Bratislava

INCO BANSKE PROJEKTY, s.r.0.

Mileti¢ova 23
821 09 Bratislava

INFRAPROJEKT, s.r.o.
Kominarska 4
832 03 Bratislava

Ing. Jan Fabricky
SPECIALNE CINNOST/
Kuklovska 60

P.0.BOX 20

841 05 Bratislava

INGEO-IGHP, s.r.0.
Bytéicka 16
010 01 Zilina

KATEDRA GEOTECHNIKY
Stavebnej fakulty ZU v Ziline
Komenského 52

010 26 Zilina

MAGISTRAT HL.M. BRATISLAVY
Primacialne ndm. 1
814 99 Bratislava

PRIRODOVEDECKA FAKULTA UK
Katedra inzinierskej geolégie
Mlynské dolina G

842 15 Bratislava

SLOVENSKA SPRAVA CIEST
Mileticova19,
826 19 Bratislava

SLOVENSKE TUNELY, a.s.
Furmanska 8,
841 03 Bratislava

SOLHYDRO, spol. s r.o.
MIlynské nivy 61
P.0.BOX 31

820 06 Bratislava

STAVEBNA FAKULTA STU
Katedra geotechniky
Radlinského 11

813 68 Bratislava

TECHNICKA UNIVERZITA V KOSICIACH
Katedra dobyvania loZisk

a geotechniky

Letnd 9

042 00 Kosice

TERRAPROJEKT, a.s.
Podunajska 24
821 06 Bratislava

URANPRES, s.r.o.
Frafia Krafa 2
052 80 Spisska Nové Ves

USTAV GEOTECHNIKY SAV
Watsonova 45
043 53 Kosice

VAHOSTAV - TUNELY A SPECIALNE
ZAKLADANIA, a.s.

Borska 6

841 04 Bratislava 4

VODOHOSPODARSKA VYSTAVBA $.p.
Karloveska 2

PO.BOX 45

840 00 Bratislava

VUIS-ZAKLADANIE STAVIEB, spol. s r.o.
Stara Vajnorska cesta 16
832 44 Bratislava

ZIPP BRATISLAVA, spol. s r.o.
Stara Vajnorska 16,
832 44 Bratislava

ZPA KRIZIK, a.s.
Masarykova 10
080 01 Presov

ZELEZNICE SLOVENSKEJ REPUBLIKY
Klemensova 8
813 61 Bratislava




BERATENDE
INGENIEURE
CONSULTING
ENGINEERS

INGENIEURS
CONSEILS

ILF Consulting Engineers je
mezinarodni inzenyrska
kancelai s vice nez 650
zamestnanci a vice nez 40
pobockami na celém svété.
Spole€¢nost se zabyva vSemi
druhy inzenyrskych
konzulta¢nich ¢innosti. Za 36
let své existence ziskalo ve
vSech nize uvedenych
oborech bohaté zkuSenosti:

® Podzemni stavby
® Dopravni stavby

® Inzenyrske stavby
® Vodni hospodarstvi
® |nzenyrske sité

® Geodézie a GIS

® Pozemni stavby

® Uzemni planovani
® Technologie

® Inzenyring

® Stavebni dozor

® Vizualizace, animace

V oblasti podzemnich
staveb zpracovavame

@ silnicni tunely

® Zeleznicni tunely

® podzemni drahy

® Stoly a kaverny
provadéné pomoci NRTM
nebo Stitovanim

celosvétové

ILF Beratende Ingenieure ZT GmbH
Framsweg 16

Auslria - 6020 Innsbruck

Phone: +43 (512) 24 12-0

BERATENDE Fex +3 (512) 24 12- 200
INGEN|E URE E-mail: info@ibk.ilf.com
-‘-‘-‘—-_-_——

ILF Consulting Engineers is an
international consulting
company with more than 650
employees and more than 40
branch offices worldwide. Our
proffesional activities include a
wide range of consultign and
engineering services and
during our 36 years in existence
we gained extensive
experience in

® Tunnels

® Roads and Railways

® Bridges

® Water Management

® Infrastructure Networks
® Geodesy and GIS

® Building Design

@ Territorial Planning

@ Mechanical and Electrical Engineering
@ Permits, Right of Way

@ Construction Supervision
® Visualization, Animation

In the field of underground
construction we design

@ Highway tunnels

@ Railway tunnels

® Metro System

@ Caverns and galleries built
by NATM or TBM

pro Ceskou Republiku

ILF Consulling Engineers, s,r.0.

Jirsikova 5

CZ-186 00 Praha 8

Tel.: +420 /2 /557 33 111
———  Fax: +420/2/ 557 33 605

CONSULTING E-mail: info@praha.ilf.com
ENGINEERS wwwilf.cz

VYZNAMNE PROJEKTY FIRMY ILF GROUP V
OBORU PODZEMNICH STAVEB:

® 10 zelezni¢nich tunelt trati K6In/Rhein-Main (SRN), realizace
@ Strenger tunel (Rak), dvoutrubovy dalniéni tunel, realizace
® 8 ZelezniCnich tunel trati Norimberk-Ingolstadt (SRN), realizace
Inntaltunnel ( Rak), dvoukolejny Zeleznicni tunel, realizace
Tunel Mrazovka. (CR), poradenska &innost
Tunel Vepiek (CR), realizaéni-dokumentace
Tunel Hnévkovsky 1.,Tunel Mala Huba (€R), projekt stavby
Tunel Branisko (SK), realizace, konzultaéni é¢innost

IMPORTANT PROJECTS OF THE ILF GROUP:

10 railway tunnels between Koln/Rhein-Main (GE), implementation
Strenger tunnel (AU),twin-tube expressway tunnel, implementation
8 railway tunnels, Norimberk-Ingolstadt (GE), implementation
Inntaltunnel (AU), double-tracked railway tunnel, implementation
Tunnel Mrazovka (CZ), consultancy

Tunnel Veprek (CZ), final design

Tunel Hnévkovsky |, tunnel Mald Huba (CZ), preliminary design
Tunel Branisko (SK), final design, consultancy ‘

pro USA

ILF Consultanis, Inc.

3911 Old Leo Highway, Sulto 42E
Fairfao, Visginia 22030

USA

Tal.! 0OTO3 383 1280

CONSULTING oy 0017703 353 1281
ENGINEERS E?r:mll.lll’ﬂ insafrint




Kvalita, pfesnost a diislednost v kazdém detailu. Spolecna
koordinovana prace lidi desitek oborii a profesi. Schopnost
Fesit problémy a odvaha hledat nové cesty. Je tohle uméni?
Mozna ne. Jen to dobie umime.

Quality, accuracy and consistency in every detail. Coordinated effort
of professionals from many branches. The ability to solve problems
and courage to search for new approaches. Is this an art-form?
Maybe. In either case we do it well.

Metrostav a.s. Praha8 KoZeluZskd 2246 meTBCC.STa “




