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EDITORIAL EDITORIAL

Je tomu jen pér tydnu, co skonéila akce, kterd po dlouhou dobu zaméstna- The event which ended several weeks ago had kept for a long time busy the brains
vala mozky i ruce prakticky viech aktivnich &lent Ceského tuneldiského and hands of virtually all active members of the Czech Tunnelling Committee, many
komitétu, celé fady naSich kolegi ze Slovenské tuneldiské asociace of our colleagues, members of the Slovak Tunnelling Association and the ITA-AITES.
i z ITA/AITES. Urcité neprobéhla bez povSimnuti nejen tuneldiskych, ale It certainly did not pass without notice not only by tunnelling professionals but also
i daliich odborniki v pfibuznych oborech na celém svété. Mluvim samoziej- professionals in other related industrial branches all over the world. Of course, the
mé o Svétovém tuneldiském kongresu ITA/AITES WTC 2007 v Praze. Na event I am speaking about is the ITA-AITES World Tunnel Congress 2007, Prague. It
zdkladg jak subjektivnich pociti nds, kteif jsme jej pripravovali a zrealizovali is possible to conclude on the basis of both the subjective impressions gained by those

— tedy &lend organizatniho vyboru a védecké rady — tak predevs1m ohlast of us v&_/ho had prepareq_and rca11§ed it, which means the members of the Organising
nasich kolegii, kteff se kongresu zd&astnili, lze usoudit, 7e OTuK se zhostil Committee and Scientific Council, and, above all, the response from our collcaguqs
tohoto tikolu velmi dobie. Je to velmi pot&Sujici, ale soucasné zavazujic, ~ “ho had attended the Congress, that the CTuC accomplished its ask very well. It is
Moiné Ze si to plné neuvédomujeme, ale kongres nastavil latku nejen organi- very satisfying and, at the same time, binding for us. We may not fully realize that the

zétortm dalsich podobnych akef, ale — a to predevifm — do budoucna celému Congress set the standard very high not only for organisers of similar events in the futu-
9 N APV - re, but, above all, for the entire CTuC, all of its members and activities.
CTuK, vSem jeho ¢lenum i vS§em jeho ¢innostem.

< e p PP, . . P There is a general rule that it is not so difficult to achieve a high target, but it is very

,O‘tv)ec/ne platl,/zednis ot tacl; l(zbtlzne ne]a.ke. n?esyvdo,sva.h }mutaale Je I,lesnvnn;le difficult to maintain the achieved standard and raise the level. It, therefore, relies on

narocne se na ni u r%et a dokonce postoup}t_]estej vys. Je tedy na _nasV\,/sec > all to seize the chance. We currently have very good conditions for doing so. Our tun-
abychom tuto jedine¢nou Sanci nepromarnili. Mdme pro to ty nejlepsi pod-

p . PRI C ey o t L, ; nelling companies and our professionals presented themselves to the most competent
minky. Nase tuneldrské firmy i nasi odbornici se profilovali pred nejkompe- ) dience which they could wish and introduced our republics as countries where

tentnéjsim audltorlerzl, Jake si H}OhI} prét, a predstavili Vnaﬁe rf"PUbhky Jak(f underground engineering has a long tradition, has always been maintained at a high
zemg, kde podzemni stavitelstvi md dlouhou tradici, vZdy stdlo na VYSOke level and has its permanent growth secured for the future, both in terms of quality and
trovni a jeho budoucnost _]ak po strance kvality, tak objemu praci zaruCuje the volume of work. The fact that Mr. Ivan Hrdina, Chairman of the CTuc, was elec-
trvaly riist. Zvolenf predsedy CTuK Ivana Hrdiny do exekutivy ITA/AITES je  ted (o the ITA-AITES Executive is. for the time being, the most tangible evidence that
zatim tim neJhmatatelnéjéim dikazem, Ze CTuK pokracuje v tradici aktivniho the CTuC continues with the tradition of active membership in the ITA-AITES and
Clenstvi v ITA/AITES a Ze mezindrodni tuneldiské spoleCenstvi tuto jeho roli  this role is accepted and respected by the international community. Let us not rest on
prijimd a respektuje. Neusnéme tedy na vaviinech. Po probuzeni bychom  our laurels! After the resting we could find out that they are dry and falling apart.
mohli zjistit, Ze jsou suché a drolf se. Despite the fact that I have just asked you to concentrate on the future, allow me to
Ackoli jsem pravé vyzval k soustfedéni na budoucnost, presto mi dovolte, get back to the Congress again. A detailed evaluation of the Congress is available on
abych se jesté jednou ke kongresu vratil. Jeho podrobné zhodnoceni najdete na  other pages of this issue. Therefore, I will mention only the main facts: With 1400
dalsich strankdch tohoto &isla, proto pripomenu jen to hlavni — podtem téméf  attendees from 49 countries, 80 exhibitors, over 300 papers in the proceedings and
1400 dcastniku ze 49 stéti, 80 vystavovateli, vice neZ 300 prispévky ve sbor- over a hundred presentations, the Congress has ranked among the most significant
niku a vice neZ stovkou prednesenych referitti se zatadil mezi nejvétsi akce lTA—AITES events. I would lil‘(e to gx‘tenq thanks to all of those whp have contribu-
ITA/AITES. Rad bych jménem organizétor podékoval viem, ktefi k tomuto ted to this success through their participation on bﬁ:half of the organisers gnd, on my
dspéchu svojf Geasti prispéli. A jménem svym viem spolupracovnikim, a to  behalf, to thank to all of those who collaborated with me, not only the “visible” whose

nejen tém ,,viditelnym®, jejich role byla samoziejmé rozhodujici, ale i t&m, role was certainly the most important but also those who put even a small stone into
ktefi do celkové mozaiky vlozili obrazné fedeno tieba jen maly kaminek. the overgll mosaic. This is because even the_ sr_nallest stone ‘is necessary to make the
Vizdyti ten dotvafi celkovy obraz a kdyby chybél, mohlo by to vysledny dojem Qverall picture complete and, shf)uld it be missing, the final impression cquld be spo-
poka21t vice, nez by se na prvni pohled zddlo. I z toho diivodu by bylo obtiz- ilt more than it would seem at first sight. This is one of the reasons why it would be

o difficult and, to some, even unfair to compile an ‘appraising ladder” and name only

né, vudi nékomu i nespravedlivé, sestavovat néjaky ,,Zebricek zdsluh“ a jme-
novat pouze ty, kteff se nachdzeji na jeho pomyslném vrcholu. Hodnoceni ze
strany dCastniku je velmi individudlni a to, co jeden povaZuje za skvelé, se
jinému libit nemusi. To se tykd jak prostiedi, ve kterém kongresové akce pro-

the people who are at its imaginary top. Evaluations by participants of the Congress
is highly individual and the things considered by one person excellent do not have to
be liked by another one. This applies to both the environment in which the Congress
o o - L events took place and the cultural and social program, accommodation and the orga-
bihaly, .tak klfltumﬂlo a spoleceinskeho programu, ubytgvam g,StfaYO"am nisation as a whole. There was, however, one area which was appraised positively by
a organizace vubec. Jednu oblast v3ak hodnotili kladné prakticky vsichni,atou  yiva[ly everybody: the technical and educational program. Recognition for it
byl odborny a vzdeldvaci program. ZaSIO‘}le}, se 0 nej Ja%( Castnici, ktefi  pelongs both to the participants who submitted and presented high-quality technical
poslali a prednesli vysoce kvalitni odborné prispévky (v ramci Workshopu, — papers (within the framework of the Workshop, Keynote Lectures, Open Session and
Keynote lectures, Open Session i v jednotlivych sekcich a pracovnich skupi- individual Sections and Work Groups) and our Scientific Council. The publication of
ndch), tak nase védeckd rada. Vydani sborniku pifspévki — nejrozsdhlejsiho the Proceedings was the most extensive in the history of WTCs. This and virtually all
v celé dosavadni historii WTC — a prakticky viech ostatnich odbornych textu other technical texts in various publications, including a narrative book ‘Underground
v nejriznéjsich publikacich véetné vypravné knihy ,Podzemni stavitelstvi  Construction in the Czech Republic’ made up a very worthy capping of the efforts of
v Ceské republice” velmi dustOJne korunovalo toto Usili stovek nejlepSich hundreds of the best professionals from all over the world. At this point, however, it
odborniku z celého svéta. Zde je na misté ucinit vyjimku ze zdsady ,radéji is reasonable to make an exception to the rule that ‘it is better to name nobody rather
nejmenovat nikoho, nezli nékoho opominout* a pripomenout pana profesora than fail to name somebody” and remind us of the role of Prof. Jifi Bartdk, who for
Jiftho Bartdka, ktery celou tuto gigantickou praci po nékolik let s prehledem  several years skilfully managed and organised the whole of this mammoth work. I am
fidil a organizoval. Jsem hluboce piesvédcen, Ze pravé jemu opravnéné patif wholly convinced that he is the person who fully deserves the highest appreciation and
nejvetsi uzndni a dik nds vSech. thanks from all of us. ) )
Kongres je tedy za ndmi a nastdvaji opét dny vSedni price. V tomto Cisle Well, the Congress is over and the days of routine yvork are ahead of us again.
TUNELU se profiluji dal3f dvé &lenské spolecnosti CTuK a STA. Prof. RNDr. There are another two CTuC and STA member companies which present themselves
Radim Blaheta, CSc., feditel Ustavu geoniky AV CR, v. v. i., Ostrava nastinil in this issue of TUNEL. Prof. RNDr. Radim Blaheta, CSc., director of the Institute of
jeho soucasné zaméfeni a Verme %e tstav jako jedno z mala ryze védeckych Geonics of the Academy of Sciences of the Czech Republic, Ostrava, outlines the cur-
pracoviit naseho oboru v CR bude hrit stile voti roli v piipravé a realizaci rent grientation of thg in_stitute. Letus I?elieve that it will, as one of the few purely sci-
podzemnich staveb. Ing. Jozef Hric, predseda predstavenstva a generdlni fedi- entific workplaces within our branch in the Czech Republic, play a more and more

- - . p U important role in the planning and implementation of underground projects.
tevl TUBA}J 8. ,s.,lVBVrat,lslava, pred%tavuje naopak ﬁv v sEe/webm,lftera masice Conversely, Mr. Jozef Hric, Chairman of the Board and CEO of TUBAU as.,
jiz celou tadu uspésnych realizaci za sebou, ale predevsim hledi do budouc- . . .
nosti Bratislava, represents a construction company, which has already completed several

e 1w e . . oy “ 1z successful contracts, but is above all focused on the future.
Brzy budeme mit vSichni opét prileZitost predvést, zda dspéch prazského

K byl h shod bo od P . . P All of us will soon have an opportunity to demonstrate whether the success of the
ongresu by _pou (’)u na’t odou, a{le.. 0 ? razem s/tavu.a urovne rOZYOJej pOV - Prague congress was only a mere accident or a true reflection of the state and level of
zemniho stavitelstvi u nds. Jsem si jist, Ze ta druhd varianta je ta spravnd, a Ze

M VO . the development of underground engineering in the Czech Republic. I am confident
0 tom budeme svét znovu a znovu presvédCovat. WTC Agra (Indie) 2008, ¢ he Jatter is correct and that we will again and again persuade the world about it.

Budapest 2009 a Vancouver 2010 — to jsou nase nejbliz3i milniky. A samo-  The WTC Agra (India) 2008, Budapest 2009 and Vancouver 2010 are the closest miles-
zrejme ~Podzemn{ stavby Praha 2010, &imz CTuK pokratuje v tradici, kterd  (ones for us. Of course, we also have Underground Construction Prague 2010 too. The

nyni ziskala novy a mocny impuls. PreJme Ceskému, slovenskému i svétové-  conference will mean the continuation of the CTuC tradition, which has now been

mu podzemnimu stavitelstvi, aby se stalo ¢tvrtou dimenzi nejen velkomést, ale  given a new impetus. We wish Czech, Slovak and worldwide underground engineering

celé zemékoule! to become the fourth dimension of not only metropolises but also the whole globe!
Ing. Georgij Romancov, CSc., METROPROJEKT Praha a. s., Ing. Georgij Romancov, CSc., METROPROJEKT Praha a. s.,
¢len predsednictva Ceského tuneldriského komitétu ITA/AITES a member of the Board of the ITA/AITES Czech Tunnelling Committee

a predseda organizacéniho vyboru WTC 2007 Praha and Chairman of the WT'C 2007 Prague Organising Committee
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VAZENI CITATELIA CASOPISU TUNEL, MILI KOLEGOVIA,

je mi velkou ctou a poteSenim, Ze som dostal moZnost’ po prvy
krat predstavit' na strankach ¢asopisu nasu spolo¢nost..

Akciova spolo¢nost TUBAU, a. s., md dvoch vlastnikov.
Vicsinovym je SvajCiarska stavebnd firma MARTI TUNELBAU
AG, menSinovym slovenskd spolo¢nost DANUBIA INVEST.
Spolo¢nym cielom oboch akciondrov je vybudovat zdravi, konku-
rencieschopnid a Zivotaschopnu stavebnd firmu, ktord sa dokdZze
svojou odbornou a kvalitnou pracou presadit’ na stavebnom trhu
doma aj v zahranici.

Predmetom ndsho podnikania sd hlavne stavby v podzemi, o com
sved¢i aj naSe motto ,,Jdeme az do hlbky*. Firma sa svojou ¢innos-
tou sdstreduje okrem razenia podzemnych stavieb, ako si cestné
tunely, podzemné objekty vodnych elektrdrni, vodné privadzace,
velkopriestorové podzemné diela, aj na Specidlne zakladanie sta-
vieb pomocou vitanych velkopriemerovych pil6t, mikropilét, budo-
vanie podzemnych tesniacich stien aj hlbenie stavebnych jdm
a zaistovanie svahov. Nasou najmladSou diviziou sa zameriavame
na budovanie inzinierskych sieti najmi kanalizdcie a vodovody.

Zamestnanci naSej firmy ziskali bohaté skusenosti a zrucnosti
v oblasti raziacich aj betondrskych priac na Slovensku, a to
z tunelov Branisko, Horelica, Sitina a najnovSie ziskavaji nové
zruénosti aj pri vystavbe tunela Borik. Vyznamnou skidsenostou
pre rozvoj spolo¢nosti a vypracovanie sa bolo a je, okrem posobe-
nia na domdcom trhu, aj podielanie sa na realizdcii niektorych
v y z n a m n y [ h
projektoch v zahrani¢i ako napr. vodnej elektrarne Kdrahnjikar
na Islande, kde sme vyrazili vrtno-trhacimi prdcami 6 500 m cho-
dieb, a vodnej elektrarne Glendoe v Skétsku, kde sme v minulom
roku vyrazili vstupny tunel v dlzke 1 200 m. Na tejto elektrarni
v sdcCasnosti razime podzemnd strojoviiu, transformitoroviiu
a vodné privadzace v celkovej dlzke 7 500 m. Nas kvalifikovany
persondl pracuje v sti¢asnej dobe aj v Spanielsku, kde v spolupraci
s materskou firmou razime technolégiou TBM tnikovi chodbu
tunela Bracons.

Akciova spolo¢nost TUBAU m4 k dispozicii stabilizovany pra-
covny kolektiv, v ktorom pracuje bezmdla 400 zamestnancov
s bohatymi odbornymi skisenostami a zru¢nostami, ktori dokdzu
kvalitne a nacas plnit’ poziadavky investorov aj na naro¢nych pro-
jektoch. Nasi zamestnanci sa vedia popasovat’s roznymi technicky-
mi problémami, aby vyslednym produktom nasej prace bol spokoj-
ny zdkaznik, spokojny akciondr a v neposlednom rade aj samotny
zamestnanec. Verim, Ze v krdtkej budicnosti budeme vediet vyuzit
nadobudnuté skisenosti zo zahranicia v SirSej miere aj na domdcich
stavbach, aby sme svojimi schopnostami vytvarali Gzitkové hodno-
ty predovsetkym pre potreby domovskej krajiny.

Plany do budicnosti mdme sice velké, ale z mdjho pohladu redl-
ne. Budovanim infrastruktiry na Slovensku ocakdvame viac moz-
nosti uplatnenia sa na domdcom trhu, ale aj nadalej chceme byt
aktivni v zahrani¢i, kde uz dnes mame velmi dobré meno. Nasim
ciefom je, aby si firma TUBAU, a. s., aj v buditcnosti upevnovala
poziciu na stavebnom trhu, a aby spolahlivo a presne plnila pozZia-
davky zakaznikov pri realizovani aj tych najndro¢nejsich
podzemnych stavieb.
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DEAR READERS OF TUNEL MAGAZINE, DEAR COLLEAGUES

It is great honour and pleasure for me to be granted the opportunity
to introduce for the first time our company on the pages of this maga-
zine.

The joint stock company TUBAU, a.s., has two owners, MARTI
TUNELBAU AG, a Swiss construction company, the major sharehol-
der, and the minor shareholder - a Slovakian company DANUBIA
INVEST. Both shareholders have the same aim of building a healthy,
competitive and in all respects viable company, which will be able to
break through in the construction market, both domestic and foreign,
owing to its professional and high quality performance.

The fact that the company business primarily covers underground
construction is expressed best of all by our motto: “Our performance
goes to great depth”.

Apart from underground excavation for road tunnels, underground
power plants, water supply tunnels, large-space underground works
etc., our company focuses its activities on specialist foundation,
e.g. large-profile piles, micropiles, cutoff walls, but also excavation of
construction trenches and stabilisation of slopes. Our youngest divisi-
on is specialised in engineering networks, such as the construction of
sewers and water pipelines.

Employees of our company have obtained extensive experience and
skills in the area of underground excavation and concreting in
Slovakia, namely from the Branisko, Horelica and Sitina tunnels; the
latest experience is being gained during the construction of the Borik
tunnel. Experience significant for the development of the company
working its way up was gained, in addition to the domestic activities,
during the company’s participation on the work on some important
projects abroad, for example on Kdranhjikar power station in Iceland,
where we drove 6500m of galleries by the drill and blast technique or
on Glendoe hydropower plant in Scotland, where we drove an
1200m-long access adit and currently are excavating the underground
turbine room and headrace tunnel at a total length of 7500m. Our skil-
led mining crews are currently working in Spain where we are driving,
in collaboration with our mother company, an escape gallery for the
Bracons tunnel.

The joint stock company TUBAU has a stabilised working team
consisting of nearly 400 employees with a wealth of technical experi-
ence and skills, who are capable of meeting requirements of clients in
high quality and on time even on complex projects. Our employees
know how to cope with various technical problems so that the resultant
product of our work is a satisfied client, satisfied shareholder and, at
last but not least, a satisfied employee. I believe that we will find the
opportunity to use the experience gained abroad to a wider extent even
on domestic projects so that we can use our skills to create values in
the home country.

Our future plans may seem grandiose, but, from my point of view,
they are realistic. We expect that we will be offered more opportuniti-
es of coming in useful in the domestic market; although, we are going
to remain active abroad, where we have acquired a good reputation.
Our objective for TUBAU company is to further strengthen its positi-
on in the construction market and to reliably and accurately fulfil
requirements of demanding clients in the implementation of all of our
contracts.

Sr—

ING. JOZEF HRIC

Predseda predstavenstva a generalny riaditel
Chairman of the Board and General Director of TUBAU a. s.



16. rocnik - €. 2/2007

25 LET USTAVU GEONIKY AKADEMIE VED CR V OSTRAVE

Ustav geoniky AV CR, v soulasnosti jediné védecké pracovité
Akademie véd Ceské republiky v Moravskoslezském kraji, si v tomto roce
pripomind 25 let své existence, kterd zapocala 1. Cervence 1982 zfizenim
Hornického tstavu CSAV v Ostraveé.

Védeckd ¢innost Hornického dstavu byla pavodné smérovana predev§im
k problematice hlubinného dobyvani surovin. Koncepce tstavu byla pfitom
zpracovdna tak, 7e se védecky vyzkum soustiedoval na fyzikalni podstatu
déju probihajicich v horninovém masivu pfi dobyvéni uhli a dalsich nerost-
nych surovin. Hlavnimi védeckymi disciplinami tedy byly hornickd geo-
mechanika a aerologie. Pojetf vyzkumu bylo interdisciplindrni, takzZe dstav
byl budovin tak, aby v ném bylo moZno péstovat hornictvi, geologii, geo-
mechaniku, geofyziku, geochemii, matematické modelovani, fyziku a dals{
piirodovédné obory.

V roce 1990 byla v novych politickych i ekonomickych podminkach zahd-
jena systematicka transformace celé akademie i jejich pracovist. Hornicky
ustav byl zafazen mezi pracovisté perspektivni, ale bylo mu doporuceno
transformovat vyzkumny program s ohledem na nové priority akademie
a prumyslu. Proto byla vytvofena nové koncepce dstavu, jejiz zdkladni mys-
lenka spocivala v zachovéni objektu vyzkumu — zemsk4 kira — a predmétem
studia se stala fyzikdlni podstata procest v ni probihajicich, zejména proce-
st zpusobenych lidskou ¢innosti. V praxi to znamend, Ze se zaméfeni tstavu
orientuje nejen na dobyvan{ surovin, ale i na oblasti podzemntho stavitelstvi,
predevsim tunelovéni, podzemniho uklddani materidli apod. K tomu patfi
i vyzkum environmentélnich dopadt. V prubéhu transformace byla k dstavu
pfifazena i pobocka v Brné se zaméfenim na environmentdlni geografii.
Transformace dstavu byla zdlraznéna i novym ndzvem a od 1. dubna 1993
byl Hornicky dstav prejmenovéan na Ustav geoniky.

Soucasné zamérfeni Ustavu geoniky AV CR, ktery md vzhledem
k novému zdkonu od 1. 1. 2007 formu vefejné vyzkumné instituce (v.v.i.),
se tykd ndsledujicich oblasti:

e vyzkum materidlu zemské kury (sloZeni, vlastnosti) a jejich interakce

s prostfedim, reakce horniny pfi pusobeni fyzikdlnich a fyzikdlné che-
mickych procesu,

e vyzkum procesu zpusobenych lidskou €innosti v horninovém masivu
(napr. stabilita podzemnich dél, zpeviovani ¢dsti masivu, vytvareni
podzemnich prostor, $ifeni a izolace kontaminant apod.), napétové
a deformaéni pole v oblastech vzdjemného pusobeni prirodnich
a antropogennich vliva a zpusoby jeho ovliviiovéni,

« efektivni metody numerického modelovani s vyuzitim ndro¢nych para-
lelnich vypoltl a s aplikaci na matematické modelovdni procest
v horninovém masivu,

e nové neklasické zpusoby vyuZivani zemské kury (geotechnologie,
specidlni zpusoby uklddédni odpadu),

* neklasické metody rozpojovani materidld abrazivnim a pulsujicim
vodnim paprskem,

estudium a observatorni sledovdni vybranych fyzikdlnich poli
v horninovém masivu,

e geograficky vyzkum Zivotniho prostiedi se zamérenim na Zivotni prostre-
df a krajinu v regionech pod vlivem evropskych integratnich procesa.

Ustav je kazdorotné nositelem kolem 25 védeckych grantovych projek-
ta veetné projekti mezindrodnich, pfi¢emz fada vysledki méd konkrétni
aplikace pfi feSeni problému primyslové praxe. Mnozi védelti pracovnici
tstavu rovnéZz predndieji na vysokych Skolich a pusobi jako Skolitelé
v doktorskych studijnich programech. Ustav se také snazi informovat
vefejnost, popularizovat védu a ziskdvat mladou generaci pro
studium a védeckou prdci v technickych a pfirodovédnych obo-
rech svého zaméreni.

Sl
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25TH ANNIVERSARY OF THE INSTITUTE OF GEONICS OF THE
ACADEMY OF SCIENCES OF THE CZECH REPUBLIC IN OSTRAVA

The Institute of Geonics of the Academy of Sciences of the Czech Republic (Ustay
geoniky AV CR), which is currently the Academy’s only scientific workplace in the
Moravian-Silesian region, commemorates the 25th anniversary of its existence, which
started on 1st July 1982 by the foundation of the Institute of Mining of the Czechoslovak
Academy of Sciences in Ostrava.

The scientific activities of the Institute of Mining were originally focused mainly on
the problems of the mining of raw materials. According to the concept of the Institute,
the scientific research was focused on physical essence of processes in rock mass during
the extraction of coal and other mineral raw materials. Therefore, the main scientific dis-
ciplines consisted of the mining geomechanics and aerology. The research concept was
interdisciplinary, thus the Institute was built up in a way which allowed it to pursue
mining, geology, geomechanics, geophysics, geochemistry, mathematical modelling,
physics and other branches of natural sciences.

The new political and economic conditions in 1990 were associated with systematic
transformation of the entire Academy and its workplaces. The Institute of Mining was
acknowledged to belong among perspective workplaces, but a recommendation was
made that its research programme be transformed with respect to new priorities of the
Academy and the industry. This was why a new concept of the Institute was developed,
which was based on an idea that the object of research, the earth’s crust, should be main-
tained and the subject of the studies should cover processes in the crust, above all the pro-
cesses induced by human activities. This means in the practice that the Institute is focu-
sed not only on extraction of raw materials but also on the fields of underground con-
struction, above all tunnel construction, underground storage of materials etc.
Investigation into environmental impacts is also part of the program. The Academy’s
branch seating in Brno, which is focused on environmental geography, became part of
the Institute during the course of the transformation. The transformation of the Institute
was even emphasised by giving it a new name; the Institute of Mining was renamed to
the Institute of Geonics on 1st April 1993.

The current focus of the Institute of Geonics of the Academy of Sciences of the Czech
Republic, which has had the legal form of a public research institution since 1.1.2007
according to a new law, covers the following areas:

* research into earth’s crust materials (composition, properties) and their interaction
with the environment; the response of rock mass to physical and physico-chemical
processes,

* research into processes induced by human activities in rock mass (e.g. stability of
underground works, the reinforcing of parts of rock massifs, development of sub-
surface spaces, spreading and isolation of contaminants etc.), the stress and defor-
mation field in the areas of interacting natural and anthropogenic influences and
methods of affecting them,

* effective numerical modelling methods with the use of complex parallel computati-
ons and with the application of mathematical modelling of processes in rock mass,

* new, non-traditional ways of the using of the earth’s crust (geotechnologies, special
methods of depositing wastes),

* non-traditional methods of material disintegration by an abrasive and pulsating
water jet,

* studying and monitoring of selected physical fields in rock mass,

* geographical research into the environment, with a focus on the environment and
landscape in the regions affected by European integration processes.

Every year the Institute solves 25 scientific grant projects, including international pro-
jects. A number of results of the research are applicable specific problems in the indu-
strial practice. Many members of the scientific staff of the Institute give lectures at uni-
versities and are active as advisers in doctoral study programs. The Institute also tries to
inform the public, to popularise science and attract the young generation to studies and
scientific work in the technical and natural science branches associated
with the Institute’s own program.

Prof. RNDr. Radim Blaheta, CSc.
feditel Ustavu geoniky AV CR, v. v. i., Ostrava
Director of the Institute of Geonics of the AS CR, v. v. i, Ostrava
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TUNEL BORIK - ZAHAJENIE VYSTAVBY VYRAZENIM
PILIEROVE STOLNE

BORIK TUNNEL - CONSTRUCTION COMMENCEMENT
BY DRIVING THE PILLAR ADIT

MIROSLAV ZAK, MAREK FABRY

(1)[o])

Stavba tunela Borik je sucastou tuseku dialnice D1 medzi
Mengusovcami a Jdnovcami a nachddza sa nedaleko mesta Svit. Tunel
je situovany v rovnomennom horskom kopci Borik — vybezku Kozich
chrbtov do mierne zvlnenej Popradskej kotliny. Tunel je projektovany
pre dialhi¢nd dopravu s dvoma tunelovymi ridrami tak, aby zabezpe-
Coval poziadavky ochrany krajinného prostredia prirodnej rezervicie
Borik v ochrannom pdsme chrdnenej krajinnej oblasti TANAP.

V medzindrodnom vyberovom konani, ktoré prebiehalo zaciatkom
roku 2006, bolo ako vitaz vybrané slovensko-Svajciarske konzorcium
InZinierske stavby, a. s. — Marti Contractors Ltd.

Samotnd vystavba tunela Borik prebieha od mesiaca mdj 2006. Ako
prvé boli budované portdlové tseky vykopmi a zaistovanim svahov.
Samotné razenie pilierovych §tdlni bolo zapocaté v mesiaci novembri
2006 na vychodnom portéli a v mesiaci decembri 2006 na zdpadnom
portali.

ZAKLADNE INFORMACIE

Tunel je projektovany pre dialni¢nd dopravu s dvomi tunelovymi
rdrami, kazdd pre jeden smer dopravy: DlZka tunelovych rir je 999 m,
resp. 993 m pricom hlbené portdlové dseky su na vychodnom portali
49 m a na zdpadnom portdli 15 m dlhé. Smerovo je trasa vedend
v dvoch protichodnych obliikoch prepojenych prechodnicou. Vyskovo
prebiehaji riry prevazne v sklone 0,92 % v Tavej tunelovej rire

Obr. 1 Vitanie pilotovej steny v tiseku zdpadného portdlu
Fig. 1 Drilling for the pile wall in the western portal section

INTRODUCTION

The construction of the Borik tunnel is part of the D1 motorway
section between Mengusovce and Jdnovce; it is found near the town
of Svit. The tunnel is located at a hill of the same name, Borik, which
is an offshoot of Kozi Chrbty highland extending to the moderately
undulated Poprad Basin. The twin-tube tunnel is designed for the
motorway traffic to comply with the requiements of the protection of
TANAP protected landscape area.

The international tender, which took place at the beginning of 2006,
was won by a Slovak-Swiss consortium consisting of Inzinierske
stavby a.s. and Marti Contractors Ltd.

The construction of the Borik tunnel itself has been in progress
since May 2006. It started by the work on the portal sections, namely
by excavation and implementation of slope supporting measures. The
excavation of the pillar adits started in November 2006 and December
2006 at the eastern and western portals respectively.

BASIC INFORMATION

The tunnel is designed for motorway traffic, to have two tubes,
each for one direction of traffic: The tunnel tubes are 999 m and
993 m long respectively, whilst the cut and cover portal sections at the
eastern portal and western portals are 49 m and 15 m long, respecti-
vely. The horizontal alignment consists of two reverse curves inter-
connected by a transition curve. In terms of the vertical alignment, the
tubes run mostly on 0.92 % and 1.05 % gradients in the left tunnel
tube and right tube, respectively. To comply with the requirement for
minimisation of the plan area of permanent works, the two tunnel
tubes are tightly close to each other in the portal sections, thus
a central rock pillar is not formed and a central reinforced concrete
pillar is necessary between the tubes.

The central reinforced concrete pillar is 1.80 m wide at the portals
and the width gradually grows with the increasing distance between
the two tunnel tubes. When the distance between the tunnels reaches
3.8 m, the reinforced concrete pillar is replaced by a rock pillar. The
driving of the tunnel tubes themselves was therefore preceded by the
driving of a pillar adit at a length of 120 m and 60 m from the wes-
tern portal and eastern portal respectively, and the casting of the cent-
ral pillar, in a shape very similar to that of the primary lining of the
main tunnel tubes. The rock environment in the area under the central
reinforced concrete pillar has been strengthened by means of micro-
piles.

ENGINEERING GEOLOGICAL CONDITIONS

Dolomites of the Cho¢ Nappe dominate along the tunnel route and
its surroundings. They are expected to be in a broken and crushed
condition, interwoven with a dense network of tectonic fissures.
Regarding the portal sections, there are Quaternary sediments at the
western portal, while deluvial sediments are found at the eastern por-
tal. Owing to the fact that the eluvial, diluvial and glacifluvial sedi-
ments covering the slopes of Borik are permeable, the water table is
found under the bottom of the tunnel tubes. The dolomite complex of
the Borik mountain ridge features karstic-fissure permeability. It is
expected that the standing level of the water table in the middle of the
massif will also be found under the bottom of the tunnel tubes.

According to geological documentation, it is possible to expect two
systems of faults, with the filling of joints consisting of brecciated
clay, primarily at the first third of the tunnel length (measured from the
eastern portal), where the tunnel passes across the clayey Lunz Shale.
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a 1,05 % v pravej tunelovej rire. Z dovodu poziadavky minimalizovat’
trvalé zabery pozemkov st obe tunelové riry v priportdlovych tse-
koch tesne vedla seba, ¢im nie je vytvoreny stredny horninovy pilier
a maju vybeténovany stredovy Zelezobeténovy pilier.

Sirka stredového Zelezobeténového piliera na portdloch je 1,80 m
a postupne sa zvicSuje podla narastania vzdjomnej vzdialenosti medzi
oboma tunelovymi rirami. Pri vzdjomnej vzdialenosti tunelov 3,8 m je
Zelezobeténovy pilier ukonceny a nahradeny horninovym prostredim.
Samotnému razeniu jednotlivych objektov tunelovych rir tak pred-
chddza vyrazenie pilierové §tolni zo zdpadného portdlu v 120 m dlzke
a z vychodného portdlu v 60 m dizke a vybeténovanie stredového pili-
era v tvare pribliZujicom sa tvaru primdrneho ostenia hlavnych tune-
lovych rir. Horninové prostredie v oblasti pod stredovym Zelezobetd-
novym pilierom je zosilnené mikropilotami.

INZINIERSKOGEOLOGICKE POMERY

Dominantné zastipenie v trase tunela a jeho okoli maji dolomity
chocského prikrovu. Ocakdvaji sa porusené a drvené dolomity
s hustou sietou tektonickych puklin. V portalovych tdsekoch — na
zapadnom portdli sa nachddzaji kvartérne sedimenty, na vychodnom
portdli sa nachddzaji deluvidlne sedimenty. Eluvidlne, deluvidlne
a glacifluvidlne sedimenty na svahoch Borika s ohladom na ich zloZe-
nie st priepustné, hladina podzemnej vody sa nachddza pod niveletou
tunelovych rir. Komplex dolomitov horského chrbta Borik sa vyzna-
Cuje krasovo-puklinovou priepustnostou. Predpokladd sa, Ze v strede
masivu bude taktieZ trvald hladina podzemnych vod pod dnom tunelo-
vych rir.

Z geologickych podkladov sa daji ocakavat'2 systémy tektonickych
zlomov, ktorych vyplii mdZe byt brekciovito-flovitd najmi v pripade
prechodu cez lunské ilovité bridlice v tretine dlzky tunela zo strany
vychodného portdlu.

TECHNOLOGIA VYSTAVBY TUNELA

Tunel Borik sa razi novou rakiskou tunelovacou metédou. Postup
vystavby tunela vychddza zo zdsady, Ze najskor bude vybudované pri-
marne ostenie celého tunela a ndsledne po zriadeni medzilahlej izola-
cie sa vybetonuje definitivne — sekunddrne ostenie. Primdrne ostenie je
zo striekaného beténu vystuzeného priehradovymi oblikmi so sietovi-
nou a kotvami. Razenie je z hladiska geoldgie a s tym stvisiaceho
sposobu rozdelené do 7 vyrubovych tried — trieda VI, VI-P, V, V-P, IV,
III a II. Horizontdlne je razenie ¢lenené na kalotu, lavicu a dno
v triedach VI, VI-P, V, V-P a IV a na kalotu a lavicu v triedach III a II.

Vniitorné ostenie je Zelezobeténovd monolitickd konStrukcia bet6-
novand pomocou ocelového posuvného debnenia. Medzilahld izoldcia
proti vode je neuzavretd, voda je odvddzand cez bo¢né drendZe do
hlavnej odvodnovacej drendze v dne tunelovej rdry.

PAZENIE A STABILIZOVANIE PORTALOVYCH SVAHOV

Stabilizdcia stavebnej jamy zdpadného portdlového dseku bola zo
severozdpadnej strany navrhnutd pomocou vitanej pilétovej steny
D880 mm v osovej vzdialenosti 1,2 m (obr. 1). PoCet zrealizovanych
pilét bol 46 ks, dlzky od 10,5 m do 17 m. Samotna pilétovd stena bola
zaistend trvalymi lanovymi kotvami 4¢Lp 15,5 mm, dlzky 20 m ukon-

Obr. 3 Pohlad na vychodny portdl tunela
Fig. 3 View of the eastern portal of the tunnel

Obr. 2 Pohlud na zdpadny portdl tunela
Fig. 2 View of the western portal of the tunnel

TUNNEL CONSTRUCTION TECHNIQUE

The Borik tunnel has been driven using the New Austrian
Tunnelling Method. The construction procedure is based on the rule
that the primary lining of the entire tunnel will be built first, and the
final concrete lining will be cast subsequently, once the intermedia-
te waterproofing has been installed. The primary lining consists of
shotcrete reinforced with lattice arches, mesh and anchors. With res-
pect to the geology, the excavation is divided into 7 support classes,
i.e.classes VI, VI-P, V, V-P, IV, III and II. The excavation face of the
tunnel driven through rock mass support classes VI, VI-P, V, V-P
a IV is divided horizontally to the top heading, bench and invert,
while the division into top heading and bench is used for classes 111
and II.

The internal lining is a reinforced concrete structure cast in situ
behind a traveller formwork. The intermediate waterproofing is an
unclosed system; water is evacuated via side drains to the main dra-
inage duct embedded in the tunnel bottom.

SUPPORT AND STABILISATION OF PORTAL SLOPES

A bored pile wall (piles D880 mm at 1.2 m spacing) was designed
for the stabilisation of the construction trench for the western portal
section on the north-western side (see Fig. 1). A total of 46 piles
10.5 to 17 m long were installed. The pile wall was supported by
permanent cable anchors 4¢Lp 15,5 mm, 20 m long, terminating in
reinforced concrete walers. The anchors (27 in total) were installed
in 1 to 3 tiers, concurrently with the installation of dowels and appli-
cation of shotcrete to the other slopes of the construction trench. The
gap between individual piles was filled with shotcrete. The front end
slope (the north-eastern slope) was designed to be at a gradient of
5:1 and stabilised by a 150 mm thick layer of shotcrete, steel mesh
150/150/8 and 3-12 m-long dowels ¢ 25 mm (see Fig. 2).

The front end slope as well as the entire construction trench for
the eastern portal section were stabilised using shotcrete (a 150 mm-
thick layer), steel mesh 150/150/8 and 3-12m-long dowels ¢ 25 m.

When the partial stabilisation of the side slopes and front end por-
tal walls had been completed, canopy tube pre-support was installed
at both the eastern and western portals of the Borik tunnel to make
trouble-free passage through the loosened rock environment possib-
le. A total of 122 and 93 boreholes were drilled around the perime-
ter of the future tunnel profile at the western and eastern portal res-
pectively (see Fig. 3), concurrently with inserting of the load-bea-
ring structure, i.e. D 114/6,3 mm, high-strength, ST 52 grade steel
pipes. The designer required the length of the canopy tube pre-sup-
port to be 20 m. Once the tube had been inserted, a grouting head
(an adaptor) was mounted on its end and high-pressure grouting
took place using a cement suspension. The excavation of the pillar
adit could start when the canopy tube pre-support had been comple-
ted over the profiles of the future tunnel tubes and the support of the
slopes of the construction trench had been finished up to the bottom.



Obr. 4 Vitanie mikropilotového ddZdnika v tuneli
Fig. 4 Drilling for the canopy tube pre-support in the tunnel

¢enymi v Zelezobeténovych kotviacich prahoch. Kotvy boli realizované
v 1 az 3 radoch za sticasného stabilizovania ostatnych svahov vykopu
klincovanim a torkrétovanim. Celkovo bolo zrealizovanych 27 ks lano-
vych kotiev. Medzera medzi jednotlivymi pilétami bola vyplnena strie-
kanym beténom. Celny svah (severovychodny) bol navrhnuty v sklone
5:1 so stabilizdciou striekanym beténom hr. 150 mm a ocelovou sietovi-
nou 150/150/8 a klincami ¢ 25 mm dlzky 3—12 m (obr. 2).

Celny svah ako aj stabilizdcia celej stavebnej jamy vychodného por-
tdlového useku bola vybudovand strieckanym beténom hr. 150 mm
a ocelovou sietovinou 150/150/8 a klincami ¢ 25 mm dlzky 3-12 m.

Po c¢iasto¢nom zabezpeceni bo¢nych svahov a ¢elnych portdlovych
stien bol ako na vychodnom, tak aj na zdpadnom portéli tunela Borik
zrealizovany mikropilotovy ddzdnik pre bezproblémovy prechod roz-
volnenym horninovym prostredim. Po obvode budiceho profilu bolo
navitanych 122 ks mikropilot na zdpadnom a 93 ks mikropilot na
vychodnom portdli (obr. 3). Za sti¢asného vitania bola osadzand trva-
14 nosnd konStrukcia mikropiloty D 114/6,3 mm z pevnostnej ocele
rady ST 52. Projektantom navrhnutd dizka mikropilotového ddzdnika
bola 20 m. Po zavitani mikropiloty bola na jej koniec osadend injek¢-
nd hlava (adaptér) a ndsledne zriadend vysokotlakd injektdZ cemento-
vou suspenziou. Po zrealizovan{ ochrany budtceho profilu tunelovych
rtir mikropilotovym ddZdnikom a ndslednom dokonceni paZenia sva-
hov na dno stavebnej jamy bolo mozné zahdjit' samotné razenie pilie-
rové §tolni.

RAZENIE PILIEROVE STOLNI A BETONAZ PILIERA

Postup pre razenie a vystrojenie vyrubu bol v stitaznych podkladoch
stanoveny pre dve vyrubové triedy VI — P a V. — P. Riry mikropiloto-
vého ddzdnika z portdlovej steny na vychodnom portdli boli DVP na
zdklade geologickych poznatkov z vykopov predlZzené z povodnych
15 m na 20 m. Mikropilotovy ddzdnik bol jednoradovy z rur
¢ 114/6,3 mm. Nasledne sa razilo pod ochranou hnanych ihiel.
Pilierova $tolna a Zelezobeténovy pilier mali konStantnd vysku.

Na zdpadnom portdli z ddvodu horSej geologickej situdcie bol navr-
hovany mikropilotovy ddZzdnik v 6 etapéch, pricom mal byt vitany
vzdy z postupne zvicSovaného profilu kaloty. Z dovodu dosiahnutia
jednotnej rovnakej vysky stredového piliera v celej dizke pilierové
§tolni bolo projektom DVP navrhnuté vitanie ddzdnika z profilu pilie-
rové §tolni aj za cenu odpalovania v prvych troch po sebe idtcich kro-
koch razenia, pokym nevystipili mikropiloty mimo profil (obr. 4).
Dopredu bolo pripravené materidlove rieSenie ako reagovat na geolo-
gické prostredie a rozhodnutia zdstupcov vykondvajicich
a vyhodnocujicich geotechnicky monitoring.

Razenie vo vystrojovacej triede VI. — P na obidvoch portdloch pre-
bichalo pod ochranou mikropilotového ddzdnika. Ostenie kaloty bolo
zhotovované strieckanym beténom triedy C25/30 hribky 250 mm.
Vystuz tvoril priehradovy nosnik 180/32/22 mm a ocelova siet’ 8/100
x 8/100 mm pri obidvoch povrchoch (obr. 5). Do¢asné dno kaloty bolo
vybeténované strickanym beténom hribky 200 mm a vystuzené jed-
nou radou ocelove;j sietoviny 8/100 x 8/100. V pitdch kaloty sa osdd-
zali ty¢ové kotvy unosnosti 330kN dlzky 4 m s vrtnou korunkou
51 mm. Stabilita Cela bola zaistend 8 m dlhymi samozavrtnymi kotva-
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PILLAR ADIT EXCAVATION; CASTING OF THE PILLAR

The procedure for the excavation and installation of excavation
support which was required by the tender documents specified two
excavation support classes: VI — P and V — P. The canopy tube pre-
support at the eastern portal wall was extended by the detailed
design from the original 15 m to 20 m, on the basis of new infor-
mation on the geology obtained during the excavation. The canopy
pre-support consisted of one tier of steel tubes ¢ 114/6,3 mm. The
subsequent excavation was carried out under a forepoling umbrella.
The height of the pillar adit and the reinforced concrete pillar was
constant.

The canopy tube pre-support for the western portal side was
designed, because of worse geological conditions, to consist of six
stages; the drilling for the pipes of each stage was to be carried out
from a gradually enlarged profile of the top heading. With the aim
of achieving a uniform height of the central pillar throughout the
length of the pillar adit, the detailed design required that the drilling
for the canopy be carried out from within the pillar adit profile, at
the expense of the necessity for removing the tubes away from the
profile of the pillar adit by flame-cutting in he initial three consecu-
tive excavation stages, until they rose above the profile (see Fig. 4).

The procedure had to be modified in advance and respond to the
actual geological conditions and the decisions made by the repre-
sentatives who carried out the monitoring and assessment of its
results.

The excavation through VI. — P support class rock mass was car-
ried out at both portals under the protection of the canopy tube pre-
support. The lining of the top heading consisted of a 250 mm thick
layer of C25/30 sprayed concrete reinforced with 180/32/22 mm lat-
tice girders and a layer of steel mesh 8/100 x 8/100 mm on each sur-
face (see Fig. 5). The temporary bottom of the top heading consis-
ted of a 200mm-thick layer of sprayed concrete reinforced with one
layer of steel mesh 8/100 x 8/100. Rod-type anchors (4 m long, the
capacity of 330 kN, with a 51 mm drill bit) were installed at the toes
of the top heading. The stability of the excavation face was provi-
ded by 8m-long self-drilling IBO anchors and a supporting rock
wedge. The lining of the bench and bottom excavation carried out
in this support class conditions consisted of a 250 mm thick layer of
shotcrete with steel mesh on both surfaces. Grouted rod-type
anchors with the capacity of 150 kN were installed to the sidewalls
of the top heading and bench. The advance per cycle was 1.0 m at
the top heading and 2.0 m at the bench and invert (see Fig. 6).

The excavation in support class V-P was carried out under the pro-
tection of forepoling (forepoles @ 32 mm ,4.,0 m long). SN 25 rock-
bolts with the capacity of 150 kN were installed around the entire
perimeter of the lining. The lining of the top heading was the same
as that for the support class VI. — P, i.e. a 250 mm thick C25/30
shotcrete structure reinforced with lattice girders 149/32/22 and
steel mesh 8/100 x 8/100 at both surfaces. The advance per cycle at
the top heading was 1.0 — 1.50 m; at the bench and invert it was
20-30m.

Obr. 5 VystuZovanie ostenia tunela sietovinou
Fig. 5 Reinforcing of the tunnel lining with steel mesh
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Obr. 6 Vylom lavice a dna tunela
Fig. 6 Bench and invert excavation

mi IBO a pritazend opornym jadrom. Ostenie lavice a dna pilierové
Stdlni v tejto vyrubovej triede bolo tvorené striekanym beténom hrib-
ky 250 mm s vystuzou z ocelovych sieti 8/100 x 8/100 pri obidvoch
povrchoch. V bokoch kaloty a lavice sa osddzali ty¢ové maltovacie
kaloty tnosnosti 150kN. Dlzka zaberu bola v kalote 1 m, v lavici a dnu
2 m (obr. 6).

Razenie vo vystrojovacej triede V-P prebiehalo pod ochranou hnanych
ihiel v ¢ele vyrubu profilu ¢ 32 mm a dlzky 4 m. V celom obvode oste-
nia sa osadzali svorniky SN 25 dlzky 4 m s tinosnostou 150 kN. Ostenie
kaloty je tak ako vo vystrojovacej triede VI. — P tvorené striekanym bet6-
nom triedy C25/30 hribky 250 mm. Vystuz tvori priehradovy nosnik
149/32/22 a ocelova siet’ 8/100 x 8/100 pri obidvoch povrchoch. Dlzka
zaberu (kroku) v kalote je 1 — 1,50 m, v lavici a dnu 2 — 3 m.

Po vyrazeni pilierovej $tolne nasledovala betondZz stredového pilie-
ra. Na zdklade horsich skutocnych geologickych pomerov v pilierove;j
$tdlni na VP, ako predpokladala tendrovda dokumenticia, bolo nutné
prehodnotit’ spdsob zakladania piliera v staniceni 0 — 40 m. Boli zrea-
lizované presiometrické skisky za dcelom overenia deformacnych
vlastnosti zdkladovej pody, ktoré preukdzali nutnost’ zmenit’ spdsob
zakladania z jednoduchého zaloZenia na ploSnom zdklade na zaloZenie
piliera na mikropilotovom zdklade. Celkovd dlzka mikropilot dosiahla
1475 m. Cely pilier bol beténovany na 2 etapy, a to v prvej faze spod-
nd Cast’piliera do vysky cca 1,5 m a ndsledne s malym ¢asovym odstu-
pom cca 4 dni hornd Cast piliera. V najvrchnejSej Casti piliera boli do
primdrneho ostenia uchytené injektdzne hadicky na doinjektovanie
priestorov vzniknutych vo vrcholku piliera nedostato¢nym dotlacenim
beténu a jeho zmrastenim a dotvarovanim. Realizdcia mikropilot znac¢-
ne komplikovala prdce na pilieroch v zadnej Casti §tolne (st. 60 — 40),
kde prebiehali prace na armovani a betondzi piliera a bolo nutné zrea-
lizovat’ podvesnt drazku na dopravu materidlu ponad uZz zrealizované
mikropiloty a mechanizmy pracujice na zostdvajicich mikropilotach
(obr. 7). Dalsie komplikécie hlavne v komunikacii a dorozumievani sa
pracovnikov spdsobovala zvysend hlu¢nost’ a prasnost’ v tuneli, ktoré
sposobovala vrtnd stiprava. Napriek vSetkym spomenutym problémom
je momentdlne pilier vo vychodnej pilierovej Stolni zrealizovany
a zacali sa prace na razeni hlavnych tunelovych rir. Obdobny postup
bol pouzity pri betondZzi piliera zo zapadného portélu.

ZAVER

Prispevkom sme chceli obozndmit's vystavbou tunela Borik v jej
uvodnej Casti. Vyrazenie pilierové §tdlni a betondZ piliera preukazali
odbornost” vSetkych zicastnenych firiem a zvlddnutie technoldgie
vystavby, aj ked prave nepredvidatelné udalosti, permanentné problé-
my a ich zdoldvanie potvrdzuji naozajstni silu pracovného tymu.
Verime, Ze to bude mozné konstatovat'po vybudovani celej stavby a Ze
sa budeme mdct podelit’s CitateImi Casopisu Tunel s novymi poznat-
kami ¢i uZ pozitivnymi ako aj negativnymi.

ING. MIROSLAYV ZAK, zak@mcl.sk,

MARTI CONTRACTORS Ltd., BRATISLAVA
ING. MAREK FABRY, fabry@tubau.sk,
TUBAU, a. s., BRATISLAVA

Obr. 7 Zelezobetonovy pilier je zaloZeny ma mikropilotdch s hlavicami
Fig. 7 The reinforced concrete pillar is founded on micropiles with heads

When the pillar tunnel excavation had been finished, the casting
of the central pillar followed. The design of the central pillar foun-
dation at 0.0 — 40.0 chainage had to be re-assessed on the basis of
actual geological conditions in the pillar tunnel at the eastern por-
tal, which were worse than those expected in the tender docu-
ments. The pressuremeter tests, which were conducted with the
aim of verifying the deformational properties of the foundation
ground, proved that the foundation method had to be changed
from the simple spread foundation to micropile foundation of the
pillar. The aggregate length of the micropiles reached 1475 m. The
casting of the pillar was divided into two stages. The lower part of
the pillar, up to the level of 1.5m from the bottom, was cast in the
first stage; the casting of the upper part followed after a short
break of about 4 days. Grouting tubes were fixed at the top of the
pillar, in the primary lining. They allowed filling of voids which
originated at the top of the pillar as a result of insufficient pres-
sing of concrete to the rock surface and shrinking and yielding of
the concrete.
The work on the micropiles meant a serious complication for the
work on the pillars behind (at 60.0 — 40.0 chainage), where the
concrete reinforcement and casting operations had to proceed. It
was necessary to install a roof-suspended monorail for transporta-
tion of materials over the completed micropiles and the equipment
used for the remaining micropiles (see Fig. 7). Other complicati-
ons, above all in communication between workers, were caused
by an increased noise level and dust formation in the tunnel gene-
rated by the drilling rig. Despite all of the above-mentioned pro-
blems, the pillar in the eastern pillar tunnel was completed
successfully and the excavation of the main tunnel tubes started.
A similar procedure was applied to the casting of the pillar have
starting from the western portal.

CONCLUSION

The purpose of this paper was to inform the readers about the ini-
tial phase of the Borik tunnel construction. The excavation of the
pillar adit and casting of the concrete pillar has become proof of
professional competence of all companies participating in the con-
struction and mastering of the construction technique; the fact that
the unpredictable events and permanent problems were successful-
ly coped with is the best proof of the real strength of the working
team. We are confident that it will be possible to make this state-
ment even after the completion of the entire project and we will be
able to share our experience, positive and negative, with TUNEL
readers.

ING. MIROSLAV ZAK, zak@mcl.sk,

MARTI CONTRACTORS Ltd., BRATISLAVA
ING. MAREK FABRY, fabry@tubau.sk,
TUBAU, a. s., BRATISLAVA
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VYSTAVBA VODNYCH PRIVADZACOV A PRIDRUZENYCH
OBJEKTOV VODNEJ ELEKTRARNE KARAHNJUKAR NA ISLANDE

CONSTRUCTION OF HEADRACE TUNNELS AND ANCILARY
STRUCTURES FOR KARAHNJUKAR WATER SCHEME IN ICELAND

IVAN LABAJ, BORIS CILLIK

ovop INTRODUCTION

Vyroba hlinika je jednym z odvetvi s najvyS$Sou spotrebou elek- Aluminium production is one of industrial branches consuming
trickej energie na Islande, v sticasnosti spotrebiiva 80 % z celkovej the highest amount of electric power. It currently takes 80% of
produkcie. Americké konzorcium Alcoa sa rozhodlo vyuzit austrdl- power generated in Iceland. Alcoa, an American consortium, deci-
ske surovinové zdroje a lacnu islandsku elektrickd energiu (o polo- ded to use Australian sources of raw materials and cheap power ava-
vicu lacnejSiu ako v USA) a vybudovat' na Islande hlinikdren ilable in Iceland (by about half cheaper than that in the USA) and
s kapacitou 295 000 ton rocne. Tdto je situovand na vychodnom develop an aluminium producing plant with the annual capacity of
pobreZi v mesteCku Reydarfjordur. Energiu potrebni na prevddzku 295,000 ton. The plant is located on the east coast, in the town of
hlinikdrne bude doddvat' podzemnd vodnd elektraren s vykonom 630 Reydarfjordur. The power required for the aluminium works opera-

2

MW. Zdr(;j vody preds/tz%vuje/najv%icm §urépsky’1’ad0vec V'atn’ajokul} tion will be supplied by a 630 MW underground hydroelectric plant.
(SOOQ km ) Prlgflradne jazerd bO],l projektované do oblasti ndhornej Water will be supplied by Europe’s largest glacier, Vatnajokull
Plamn}f Karahn]ukar,.sevferne 9d ladOVf:va. . . (8000 km?). The designer located the impounding reservoirs to the
Cefly hydrf)energe.tlcky pfoj_ekt %ahrna V}’/budov.ar}.lvev'S prl’ehrzild, area of Kadrahnjukar plateau, north of the glacier.
ktoré vytv/orla’ 3 prichradné zjazera, z ktorych najvacsie, Halslor}, The development of entire hydroelectric scheme comprises con-
bl,lde p(fkryvat/pl.ochp ?7 k£n .(obr. .1)' Voda pre 6 turbin bude pri- struction of 5 dams, which will create 3 storage lakes; the largest of
Vadza,na vodnygn p rividzagmi o p,rlen’lerev7’ metrov /do p odzemne! them, Haélslén, will cover an area of 57 km? (see Fig.1). Water for 6
elekrdrne, ktorej vystavba bola opisand v Clanku ., Vystavba vodnej turbines will be supplied through headrace tunnels 7m in diameter

elektrarne Kdrahnjukdr na Islande™ v €. 4/2005. N . .
Investorom stavby je islandskd ndrodnd elektrdrenskd spolo¢nost’ to an underground power plant. The construction of this power plant
was described in the article “The Kdranhjikar hydropower plant

L irkjun, hlavnymi avatelmi prieh ych privadza-
ng‘j:"tgh;‘;‘;ka :‘;’(ﬁﬁgiﬁ?ﬁ;ﬁ&’&fge rad a vodnych privadza- | .0 Iceland” in the issue No. 4/2005 of TUNEL.
’ The client for the construction is Landsvirkjun, an Icelandic nati-

onal electric company; the main contractor for the construction of
CHARAKTERISTIKA A ZAKLADNE UDAJE STAVBY the dams and headrace tunnels is IMPREGILO, an Italian company.

Vodné privadzace s celkovou dizkou 40 km maju za dlohu priviest
vodu z troch priehrad Halslon (obr. 2), Ufsarlon a Keldua do pOd— CHARACTERISTICS OF THE CONSTRUCTION
zemnej elektrdrne. Na razenie boli pouZzité 3 plnoprofilové raziace AND BASIC DATA
stroje Robins s priemerom hlavy 7 m. Aby sa mohli zarazit' vSetky

TBM stroje sticasne, museli sa vyrazit'3 pristupové tunely s celkovou The function of the headrace tunnels with their aggregate length
dlZkou 5,5 km. Niektoré dseky sa v§ak museli razit'klasickym spdso- of 40km is to convey water from three dams - Hélsl6n (see Fig.2),
bom pomocou vrtno-trhacich prac. Nasa spolo¢nost’sa v rdmci toho- Ufsarlén a Keldud — to the underground power plant. The tunnels

were driven using 3 Robins TBMs with 7m-dia-
meter cutterheads. To make the simultaneous
commencement of the operation of all of the
TBMs possible, it was necessary to excavate 3
access adits at an aggregate length of 5.5km.
Some stretches had to be excavated using the tra-
ditional drill-and-blast technique. Our company
participated in this project by excavation for the
following structures:
- The Surge Tunnel at a length of 1650 m
- The Headrace Tunnels, excavated by the
drill-and-blast technique, at an aggregate
length of 2640 m
- The Valve Chamber (9000 m?®) with tunnels
driven to the sides at an aggregate length of
500 m.
- Sinking of the 86m-deep Power Intake Gate
Shaft for the intake of water from Halson
dam to the headrace tunnel

GEOLOGICAL CONDITIONS

The geological environment was identical at
all of the work places despite the fact that the
distances between them reached as much as
45 km. Pyrogenic rock types dominated, most of
Obr. 1 Celkovd situdcia projektu all basalt, which alternated with layers of sand-
Fig. 1 A plan view of the project stone or clayey and lavatic sediments.
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to projektu podielala na razeni nasledujicich
Casti: .

— Vzdivadlovy tunel (Surge tunnel) dlzky
1650 m;

— Razenie vodnych privddzacov pomocou
vrtno-trhacich prdac s celkovou dlZzkou
2640 m (Headrace tunnel);

— Razenie komory pre rozvadza¢ vody
s objemom 9000 m’ (Valve chamber)
s boénymi rozrazkami celkovej dlzky 500
m:

- Hfbenie Sachty hibky 86 m pre hradidlové
vrdta v mieste vpustu vody z priehrady
Halslén do hlavného privddzacieho tunela
(Power Intake Gate schaft).

GEOLOGICKE POMERY

Aj napriek tomu, Ze jednotlivé pracoviska boli
od seba vzdialené aj 45 km, geologické prostre-
die bolo vSade identické, prevazovali horniny
vulkanického povodu, hlavne cadi¢, ktory sa
striedal s vrstvami pieskovcovych, ilovitych
a lavovych sedimentov.

TECHNOLOGIA, TECHNICKE PODMIENKY,
VYKONY

VZDUVADLOVY TUNEL

Vzdivadlovy tunel (obr. 3) sa razil od portdlu

na najvyssie poloZzenom mieste projektu smerom k miestu napojenia
privodnych tunelov do $acht, ktoré vedd rovno k francisovym turbi-
nam. Portdl bol situovany pod vrcholom kopca a Vystaven}’/ takmer
neustdlemu ndporu silnych vetrov, ¢i uz od fadovca na juznej strane,
alebo od severného pélu. Celkova dizka tunela j je 1650 m, pricom
prvych 620 m bolo razenych v profile 18,75 m2 s dpadom 12 %,
a ostatnych 1020 m v profile 23,07 m2 s ipadom 16 %. Razenie bolo
ukoncené 21. 2. 2006.

Technolégia razenia

Vrtno-trhacie price:

— dvojlafetovy vrtny voz Tamrock T06 na hisenkovom podvozku

Odtazba:

— nakladacie rypadlo Schaeff s hrablovym dopravnikom

Odvoz ribaniny:

— dumper Pauss 10 m3 2 ks

— skldpa¢ Astra 14 m3 2 ks

Zaistenie vylomu:

— striekany betén s ocelovymi drdtkami, striekacie zariadenie
Aliva 501, doprava domieSavacmi Fratelli Dieci Mix s objemom
bubna 2,5 m3

— skalné kotvy SN dl. 3 m

Nakladanie rozpojenej ribaniny sa prevddzalo nakladacim rypad-
lom Schaeff — ribanina sa nahrnula lopatou na hrablovy dopravnik
umiestneny medzi hdsenkami podvozku a bola nim dopravend na
pristaveny dumper. Kazdych 400 az 500 metrov bol profil rozsireny
na vyhybanie a otdCanie strojov (turning niche).

Samotné razenie vrtno-trhacimi pracami pozostdvalo z navitania
vyvrtov v dizke 4 metre, na trhacie prdce sa pouZzivala trhavina typu
Gelamon s rozbuskami typu Nonel, ktoré sa iniciovali zdpalnicou na
mieste odpalu. Zaistenie vylomu strieckanym beténom sa realizovalo
podla geologickych podmienok, prevazne po kazdom tretom zdbere,
resp. nezaistenych mohlo ostat’ maximélne 12 metrov.

Zahdjenie raziacich prac na vzdivadlovom tuneli bolo za¢iatkom
marca 2005 a ukoncenie razenia vo februdry 2006. Dosahované
postupy v priemere 6 m denne zodpovedali geologickym podmien-
kam a strojnému vybaveniu.

Po prerazeni do privodného tunela sa v celej dizke vybetonovalo
dno tunela, aby pri vzdivani hladiny vody nedochddzalo k nartiSaniu
dna tunela a odplavovaniu volnych Casti do turbin elektrdrne.

SACHTA PRE HRADIDLOVE VRATA

Hibenie 86metrovej Sachty pre osadenie vrdt hlavného vpustu
vody na najvicsej priehrade Halslon, ktord mala obdlzmkovy prierez

Dasiarar
e A
b |

Halslon Reservolr

Harahnhikgr dsin

Karahnjikar Project
Dam Area

Obr. 2 Vodny privddzac z priehrady Halslon
Fig. 2 The headrace tunnel from Halslon dam

SURGE TUNNEL - EXCAVATION TECHNIQUE, TECHNICAL
CONDITIONS, PERFORMANCE DATA

The surge tunnel was (see Fig. 3) excavated from the portal which
was found at the highest point of the project, towards the connecti-
on of the headrace tunnels to the shafts leading directly to the
Francis turbines. The portal was located under the top of a hill; it
was nearly permanently exposed to blasts of strong winds, both
from the glacier side on the south and from the North-Pole. The total
length of the tunnel is 1650 m. The initial 620 m were excavated at
the cross sectional area of 18,75 m?, at a down gradient of 12% and
the remaining 1020,0 m at the cross sectional area of 23,07 m? and
down gradient of 16%. The excavation was finished on 21. 2. 2006.

Excavation technique

Drill and blast operations:

— a Tamrock TO06 track-mounted, twin-boom drilling rig

Loading:

— a Schaeff excavator-loader with a scraper conveyor

Muck hauling:

— a Pauss 10 m3 dumper , 2 pcs

— an Astra 14 m3 tipping lorry, 2 pcs

Excavation support:

— sprayed concrete with steel fibre reinforcement; an Aliva 501
spraying machine; transport by Fratelli Dieci Mix truck mixers
with 2,5 m3 drums

— SN rock bolts 3 m long.

The muck was loaded by a Schaeff excavator-loader. It was pus-
hed by the shovel on the scraper conveyor installed between the
caterpillars of the undercarriage, which transported it to a dumper
standing in the loading position. The profile was enlarged every
400 to 500m to allow the machines to pass and turn back (turning
niches).

The drill and blast operations consisted of drilling 4m long bore-
holes, loading of the holes with Gelamon-type explosives and
Nonel-type caps, which were initiated by blasting fuse on the blas-
ting location. The excavated opening was provided with shotcrete
support depending on geological conditions, mostly after every third
round; a maximum length of 12 metres of the excavation could
remain unsupported.

The work on the surge tunnel started at the beginning of March
2005; the excavation was completed in February 2006. The advan-
ce rates reaching 6 m per day on average corresponded to the geo-

logical conditions and the equipment available.
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Obr. 3 Vzdiivadlovy tunel
Fig. 3 The surge tunnel

rozmerov 10 x 6 m, bolo zahdjené 7. jina 2005. V strede profilu
Sachty bol predvrt priemeru 2,4 m, do ktorého sa tazila rozpojend
ribanina (obr. 4). Primarne ostenie pozostdvalo zo striekaného bet6-
nu a zo skalnych kotiev SN dl. 3 m.

Technolégia razenia

Zvisla doprava:

— pomocou mostového Zeriavu s nosnostou 2x80 t

Vrtno-trhacie préce:

— jednolafetovy vrtny voz Tamrock Comando 300

Odtazba:

— rypadlom Cat 307 do predvrtu

Zaistenie vylomu:

— striekany betén, mokrd zmes — striekaci stroj Aliva 262 umiest-
neny na povrchu, ru¢ne strickand beténova zmes dopravovana na
dno 2,5 “ potrubim

— skalné kotvy SN dl. 3 m

Sachta bola vyhlbena v planovanom Easovom horizonte 2 mesiace

a o kvalite prace najlepsSie sved¢i vyjadrenie Svajciarskeho projek-
tanta, Ze Sachta bola vyhotovena kvalitne a boli prijemne prekvape-
ny s tak rovnymi a hladkymi stenami (obr. 5).

RAZENIE PODZEMNYCH OBJEKTOV V MIESTE SPAJANIA
DVOCH VODNYCH PRIVADZACOV

Tieto podzemné objekty, ku ktorym viedol pristupovy tunel ¢. 2
(Adit 2) pozostdvali z razeného 2000 m dlhého useku hlavného pri-
vddzaca (headrace tunel), komory pre Skrtiacu klapku na reguldciu
pritoku vody o objeme 9050 m3 (Diversion valve chamber), bo¢nych
rozrdzok od pristupového tunela Adit 2 a ostanych chodieb
o celkovej dlzke 600 m.

Raziace prace boli zahdjené v polovici mdja 2005. KedZe pristu-
povy tunel slizil ako jedind dopravnd trasa vytazenej ribaniny, osdd-
ky a ostatného zdsobovania pre pracovisko plnoprofilového raziace-
ho stroja a sicasne aj pre naSe pracoviskd, nebolo jednoduché zosu-
ladit’ postup jednotlivych prac. Vykony na jednotlivych pracoviskach
vo velkej miere zdviseli hlavne na dobrej organizécii. Postupne sa
naSe préce rozsirili na 4 pracoviskd, medzi ktorymi boli velmi malé
vzdialenosti, takZe sa mohli velmi efektivne vyuzivat vSetky stroje
s celkovym poctom 8-10 pracovnikov na zmenu pri vysokom den-
nom vykone.

Technolégia razenia

Vrtno-trhacie prace:

— dvojlafetovy vrtny stroj Tamrock TO8 a trojlafetovy vrtny stroj
Tamrock T11

Odtazba:

— pomocou ¢elného nakladaca Toro 007 s boénym vysypom do
velkoobjemovych kolajovych vozov, alebo do drviéa, z ktorého
sa ribanina po pasovom dopravniku dopravovala von z tunela

— Celny kolesovy naklada¢ Cat 950 s bo¢nym vysypom

—rypadlo Cat 318

16. rocnik - €. 2/2007

After breaking through at the headrace tunnel, the bottom was
cast within the entire length of the tunnel so that the tunnel bot-
tom was not damaged by the action of surging water and loose
particles were not washed away down to the turbines of the
power plant.

POWER INTAKE GATE SHAFT

The sinking of the 86m-deep shaft (with a 10 x 6 m rectangular
cross section), which was designed to house the main intake gate
at the largest of the dams, Halson, started on 7th June 2005.
A borehole 2.4m in diameter was drilled first, in the centre of the
shaft. Subsequently the muck was dumped into the hole (see
Fig. 4). The primary lining consisted of shotcrete and 3m long SN
rockbolts.

Shaft sinking technique

Vertical transport:

— using a 2x80t-capacity overhead crane.

Drill and blast operations:

— a Tamrock Comando 300 single-boom drill rig

Loading:

— by a Cat 307 excavator — dumping into the pre-drilled borehole.

Excavation support:

— wet mix shotcrete; an Aliva 262 spraying machine positioned on
the surface; manual shotcrete application; concrete mix supply
to the bottom through a 2,5 “ pipeline.

— SN rock bolts 3m long.

The sinking of the shaft was finished within the planned time
horizon of 2 months. A statement made by a Swiss designer that the
shaft was carried out in high quality and that he was pleasantly surp-
rised by the evenness and smoothness of the walls (see Fig. 5) may
be considered the best proof of the quality of our work.

EXCAVATION FOR UNDERGROUND STRUCTURES AT THE
CONNECTION OF TWO HEADRACE TUNNELS

The array of these structures, which was accessible through the
Adit 2, consisted of a 2000m-long section of a mined headrace tun-
nel, a 9050m? diversion valve chamber controlling the inflow of
water, tunnel branches to the Adit 2 and other adits at an aggregate
length of 600m.

The excavation operations started in mid June 2005. Since the
access adit functioned as the only transport route for mucking-out,
the crews and other supplies required for the tunnel boring machine
operation and, at the same time, for servicing our work places, the
task of bringing the progress of individual operations into harmony
was not at all simple. The performance of individual work places

Obr. 4 Sachta pre hradidlové vrdta — odtaZba do predvrtu
Fig. 4 The power intake gate shaft — muck removal through the pre-drilled
borehole
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Obr. 5 Sachta pre hradidlové vrita po vyrazeni
Fig. 5 The power intake gate shaft sinking completed

Zaistenie vyrubu:

— striekany betén, mokra cesta — striekaci stroj Aliva 500, doprava
beténovej zmesy pomocou domie$avaca na kolajovom podvoz-
ku )

— skalné kotvy dlzky 3—-5 m. Miestami ocelové zvarované siete

Vrtno trhacie prace na tomto tseku sa ukoncili v auguste 2006.

HLAVNY VODNY PRIVADZAC OD PRISTUPOVEJ CHODBY
€. 3-ADIT

Klicovou stavbou celého projektu Kardhnjikar sa na prelome
rokov 2005/2006 stala cast’ vodného privadzaca od pristupového
tunela ¢. 3 tzv. Headrace Tunnel Upstream Adit 3. Raziaci stroj ¢. 3
narazil na nepredpokladané pritoky vody, ktoré mu znemoZznovali
dalgie postupy. Stroj bol demontovany, dopraveny na povrch, otode-
ny o 180° a nasadeny v protismere na Adit 2. Ostdvajicich cca
930 metrov bolo potrebné vyrazit' vrtno-trhacimi pracami. Prave tito
stavba bola mimoriadne ndro¢nd z viacerych hladisk — dopravnd
trasa 9 km od portalu jednokolajovym tunelom, neustdly pritok vody
pri konci az 1100 I/s, nevyhovujici stav kolaje. Napriek tymto pre-
kdzkam sa dosahovali denné postupy 4-5 m/denne. Raziace price
boli tdspeSne ukoncené 27. augusta 2006.

Technolégia razenia

Vrtno-trhacie price:

— vrtny stroj s 3 vrtnymi kladivami Tamrock T11

Odtazba:

— Celny naklada¢ Cat 950 s bo¢nym vysypom do velkoobjemovych
kolajovych vozov

— rypadlo Cat 317

Zaistenie vyrubu:

— striekany betdn, mpkré cesta — striekaci stroj Aliva500

— skalné kotyy SN dlzky 3 m

— predvrty dlzky 9 m

ZAVER

Celu vystavbu podzemnych objektov na tomto hydroenergetickom
projekte ovplyvnovali hlavne dva zdkladné faktory. Prvym boli velmi
ndroc¢né klimatické podmienky, kde takmer 10 mesiacov v roku vlad-
nu drsné poldrne podmienky s Castymi a Zivotunebezpecnymi sneho-
vymi birkami. Bolo potrebné drZzat sa presnej a v€asnej predpovede
pocasia a reagovat na informdciu o bliziacom sa nebezepCenstve.
Druhym faktorom bolo, Ze takmer na vSetkych pracoviskdch
v podzemi sa kriZzoval konvencny spOsob razenia s kontiudlnym
spdsobom pomocou plnoprofilovych raziacich strojov. KedZe nepisa-
nym pravidlom v takychto pripadoch je, Ze prednost' ma kontinudlny
sposob razenia, museli sme vynalozit velké usilie pri organizacii razi-
acich préc, aby sme dosiahli poZzadované postupy na vsetkych tse-
koch.

ING. IVAN LABAJ, labaj@tubau.sk,
ING. BORIS CILLIK, cillik@tubau.sk
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depended to a large degree on good organisation. Our activities
gradually spread to 4 work places. Because the distances between
them were very small, it was possible for 8-10-strong crews per shift
to operate all items of equipment effectively and achieve high daily
outputs.

Excavation technique

Drill and blast operations:

— a Tamrock TO8 twin-boom drill rig and a Tamrock T11 triple-
boom drill rig .

Loading:

— by a Toro 007 side-discharger, front-end loader — discharging to
large-volume track-bound cars or to a crusher, from which the
muck was transported by a belt conveyor away from the tunnel.

—a Cat 950 side-discharger, wheeled front-end loader

—a Cat 318 excavator

Excavation support:

— wet mix shotcrete; an Aliva 262 spraying machine; concrete mix
transport by a rail-mounted remixing car.

— 3-5m long rockbolts. Steel mesh in specified places.

The drill and blast operations were finished in August 2006 in this

section.

HEADRACE TUNNEL UPSTREAM ADIT 3

The part of the headrace tunnel starting at the Adit 3, the so-cal-
led Headrace Tunnel Upstream Adit 3, became the key part of the
construction at the beginning of 2006. The TBM No. 3 encounte-
red unpredicted inflows of water, which made the further advan-
cing of the machine impossible. The TBM was dismantled, moved
to the surface, turned through 180° and started to work in the oppo-
site direction toward the Adit 2. The remaining roughly 930 met-
res had to be excavated by the drill and blast. This particular con-
struction was especially difficult from several aspects: the tran-
sport through a single-rail tunnel, the transport route 9km long
(measured from the portal), continual inflow of water reaching up
to 1100 I/s in the end, unsatisfactory condition of the track. Despite
the above-mentioned obstacles, the advance rates reached 4-5 m
per day. The tunnel excavation was successfully completed on 27th
August 2006.

Excavation technique

Drill and blast operations:

— a Tamrock drill rig with three drifters

Loading:

— a Cat 950 side-discharger, front-end loader discharging to large-
volume track-bound cars

—a Cat 317 excavator

Excavation support:

— wet mix shotcrete; an Aliva 500 spraying machine

— 3m-long SN rock bolts

— 9m-long probe holes ahead of the face.

CONCLUSION

The construction of all structures of this hydropower scheme was
primarily affected by two basic factors. The first one was the very
difficult climatic conditions where harsh polar conditions with fre-
quent snow storms dangerous to life prevail nearly for 10 months in
a year. Keeping to accurate and timely forecasts and responding to
the information on the weather to come was a must. The other fac-
tor was the fact that the traditional excavation method collided with
the continual excavation by TBMs nearly at all work places.
Because there is a custom in similar situations that the continual
excavation is given priority, we had to make great effort when orga-
nising the excavation operations to be able to reach the required
advance rates in all sections of the works.
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MELKA PODZEMNI DILA A VIBRACE
SHALLOW UNDERGROUND CONSTRUCTION AND VIBRATIONS

ZDENEK KALAB

ovoD

Rozvoj realizace mélkych podzemnich dél souvisi s vystavbou
komunikaci, komunika¢nich siti, kolektorti, podzemnich gardzi
a dalSich stavebnich objekti. Vedeni podzemnich dél v malych hloub-
kéch je spojeno mimo jiné s vyvoldnim vibraci v okoli stavby. Tyto vib-
race, které souhrnné nazyvame technickd seizmicita, jsou zpravidla
vyvoldny aktivitami, které jsou soucdsti technologickych postupu.
Technickou seizmicitou rozumime seizmické otfesy vyvolané umélym
zdrojem nebo indukovanou seizmicitu. Charakter zdznamu v ¢asovém
méfitku je zdvisly predev§im na zdroji; jde o rychle se tlumici seizmic-
ky impulz nebo jde o déle trvajici rdzovy projev. K aktivitim vyvola-
vajicim seizmické vInéni patii predev§im odstrely trhavin, beranéni
pilot, pouZzivéni vrtacich zafizeni, vibraénich stroju, atd. Problematiku
mélkych podzemnich dél a vibraci lze vSak chdpat i obrdcené, tj.
v dusledku vyvolanych vibraci vznikéd seizmické zatiZeni podzemniho
dila a muZe dojit i k jeho poSkozovdni. V piispévku bude piedstaveno
nékolik experimentdlnich méfenti, kterd dokladuji velikosti téchto vib-
raci.

Souhrnné lze konstatovat, Ze intenzita vyvolanych vibraci zavisi na
mnoha parametrech (napf. [3]), a to pfedev§im na:

e zpusobu generovani vibraci,

¢ intenzité vibraci (vyzdrené seizmické energii),

e epicentrélni vzdélenosti, prip. hloubce zdroje,

e stavbé masivu, jimZz se seizmické viny $ifi, a lokdlni geologii
v misté sledovaného projevu.

Velkd raznorodost pfi¢in ovliviiujicich velikost seizmického pro-
jevu na povrchu je duvodem, pro¢ nelze ziskat vérohodnéjsi vysled-
ky bez vét§siho mnoZstvi méfeni a pro¢ nelze sestavit jednoduché
zavislosti.

Hlavnimi problémovymi body pro studium seizmickych vliva jsou:

¢ posouzeni ,.homogenity* prostredi, kterym se seizmické vlny Sifi,
a stanoveni jeho zdkladnich petrofyzikdlnich charakteristik
s ohledem na prenos a ttlum seizmické energie (pro konkrétni pri-
pad lze charakteristiky uréit z dostate¢ného poctu méfeni, nelze
v8ak ziskané poznatky prenéSet jinam, resp. je nutno presné defi-
novat hrani¢ni podminky pro pouZiti téchto poznatk),

¢ informace o technologii provddénych praci, pripadné parametry
odstielu (pro vibrace vyvolané téZebnim postupem lze olekdvat
pomérné dobfe definovanou zdvislost vyvolanych vibraci
a vzddlenosti — pro pseudo-homogenni prostiedi; pro projevy trha-
cich praci bude tfeba vysledovat chovani prostfedi a parametry
kmitavého pohybu v tzv. blizké z6né — vliv ¢asovani, rozvoj jed-
notlivych vlnovych skupin, jejich vzajemné ovliviiovani se, ...),

e metodika méfeni, kterd zahrnuje také odhad parametru aparatur
pro kvalitni zdznam dat, vybér mista méfeni a instalaci senzoru
kmitavého pohybu (posledné jmenované md zdsadni vyznam pro
spravné stanoveni velikosti maximdlnich naméfenych amplitud
kmitavého pohybu a jeho frekvencni obsah).

Zakladnim materidlem pro hodnoceni vlivu technické seizmicity na

objekty je CSN 73 0040 ,,ZatiZeni stavebnich objekti technickou seiz-
micitou a jejich odezva“.

TRHACI PRACE

K doloZen{ seizmickych d¢inkl odstielu trhavin bude prezentovdn
jeden ze zdznamu, ktery byl pofizen pri vystavbé kandlové pripojky
na ulici Turnovskd (u Palmovky) v Praze dne 4. 1. 2006 (podrobnéj-
§1 popis méfeni byl publikovén v [4] a [5]). Pfi interpretaci byl duraz
kladen predev§im na frekvenéni obsah zdznamu a pouZiti spravné
vzorkovaci frekvence, nebot’ pro nestacionarni jevy (vibrace) jsou
tyto parametry zcela zdsadni. Nesprdvnd volba vzorkovaci frekvence
zpusobuje pofizeni zdznamu, které maji zcela nespravné amplitudo-
vé i frekvenéni hodnoty. Pfi méfené trhaci prici bylo odstreleno
5,95 kg trhavin v 17 vrtech (dle sdéleni realizdtora TP). Prordzka
v hloubce zhruba 10 m pod povrchem byla provddéna v tektonicky

INTRODUCTION

The growth in the field of construction of shallow underground struc-
tures has been associated with construction of new roads, communicati-
on networks, utility tunnels, underground car parks and other structures.
The setting of underground structures at shallow depths is associated,
among other effects, with generation of vibrations in the vicinity of the
structure. These vibrations, which are comprehensively called the techni-
cal seismicity, are usually a result of activities which are parts of techno-
logical processes. The technical seismicity is understood to be a seismic
disturbance produced by an artificial source or the induced seismicity.
The character of a record on a time scale depends above all on the sour-
ce; it is a character of a rapidly attenuating seismic impulse or a longer
lasting sequence of impulses. Among activities generating seismic waves
we can name above all blasting, pile driving, the use of drilling sets,
vibrating machines etc. However, the problems of shallow underground
construction may also be understood reversely, i.e. as a result of seismic
loading in terms of damage to a monitored building and its stability. This
paper presents several sets of experimental measurement which provide
data on the intensity of the vibrations.

It is possible to globally state that the intensity of induced vibrations
depends on many parameters (e.g. [3]), above all on:

o the manner of the vibration generation,

* vibration intensity (the radiated seismic energy),

* epicentral distance or depth of the source,

o the structure of the medium through which the seismic waves propa-
gate themselves and the local geology in the location of the monito-
red event.

The significant diversity of causes influencing the intensity of

a seismic event on the surface is the reason why more credible results
cannot be obtained and simple relationships cannot be derived without
a larger number of measurements.

The main problem items for the examination of seismic events are:

o the assessment of the “homogeneity” of the environment through
which the seismic waves propagate themselves and determination of
its basic petrophysical characterictics regarding the transfer and atte-
nuation of seismic energy (it is possible for a particular case to deri-
ve the characteristics from a sufficient number of measurements, but
the results cannot be transferred to other cases; if they are to be tran-
sferred, the boundary conditions for the utilisation of the results must
be exactly defined),
information on the working procedures or parameters of the blasting
operations (relatively very well defined relationship between the
induced vibrations and the distance can be anticipated in the case of
vibrations generated by excavation work carried out in a pseudo-
homogeneous environment; it will be necessary for the examination
of the seismic events to examine the behaviour of the environment
and parameters of the oscilatory movement within the so-called close
zone — the influence of timing, development of individual wave
groups, the way in which the wave groups influence each other, etc.),
the methodology of measurement, which comprises also projection
of parameters of equipment for quality data recording, selection of
the measurement point and installation of oscillatory movement sen-
sors (the latter is crucially important for correct determination of the
intensity of the measured amplitudes of the oscillatory movement and
its frequency content).

The basic document for the assessment of the impact of technical seis-
micity on structures is CSN 73 0040 ,,Loads of technical structures by
technical seismicity®.

BLASTING OPERATIONS

With the aim of documenting the seismic effects of blasting, we pre-
sent one of the records of blasting which were carried out during the con-
struction of a sewerage branch in Prague, Turnovskd Street (near
Palmovka) on 4.1.2006. (A more detailed description of the measurement
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porusenych slidnatych bridlicich. Celkove 1ze situaci v misté méfeni
shrnout ndsledovné: nepfili$ Sirokd parovina, na jednu stranu je prud-
ky svah k Zelezni¢nf trati, na druhou stranu pozvolnéjsi svah k ulici
(V Mezibof{) s obytnymi vicepatrovymi domy.

V bezprostiednim okoli razby kandlové pripojky se nenachézely
trvalé stavebni objekty. Proto k umisténi senzort byly vyuZity pevné
plochy, senzory byly pro lepsi kontakt s podlozim je§té pritiZeny.
K méfeni bylo vyuZito nékolik typu snimacu i registracnich aparatur,
za srovndvaci méfeni je povaZzovdno méfeni aparaturou PCM3-EPC
(napt. [6]), kterd byla vyvinuta na Ustavu geoniky AVCR (obr. 1) se
senzorem Le3D. Tato experimentédlni aparatura umoZnuje operativn{

-

Obr. 1 Aparatura PCM3-EPC3 s GSM modemem pro Fizeni registrace
a prenos dat

Fig. 1 The PCM3-EPC3 apparatus with a GSM modem for the registration

control and data transmission

zmény parametrii zdznamu a registrace v §irokém rozsahu.

Seizmicky projev na prvnim stanovisti (pfibliznd vzddlenost
250 m) md délku témér 3 s, hodnoty maximélnich amplitud rych-
losti kmitdni na jednotlivych slozkdch jsou: svisld slozka
Z = 0,078 mm.s’, vodorovni slozka N-S = 0,049 mm.s', vodorovnd
slozka E-W = 0,062 mm.s", prostorovd slozka SC = V(Z*+(N-S)?
+ (E-W)?) = 0,098 mm.s". Na rozdil od ostatnich zdznami na roviné
u dstf Stoly nemd vlnovy obraz s vyjimkou prvniho nasazen{ dalsi ostrd
nasazeni. Znamena to, Ze v této vzdalenosti a v danych geologickych
podminkdch jiz dochdzi k tdtlumu ostrych nasazeni dalSich vinovych
skupin a k vzdjemné superpozici (skldddni) vlnovych skupin dosud
zcela neutlumenych $ificich se po ruznych drahach (pfimé viny, lome-
né viny, odrazené viny, pripadné difragované viny) se skupinami nésle-
dujicimi. Spektrdlni a harmonickd analyza digitélnich zdznama jednot-
livych slozek ukdzala, Ze prevladajici frekvence se nachazi v rozmezi
10 — 40 Hz.

Seizmické projevy zaznamenané dvéma aparaturami na stanovisti
nejblize epicentru (asi 25 m od epicentra) maji délku 2 az
24 s. Zaznam seizmického projevu (vinového obrazu) na jedné ze sta-
nic je na obr. 2. Hodnoty maximdlnich amplitud jsou ndsledujici:
Z = 0,71 mms', N-S = 0,81 mms', E-W = 1,12 mms™,
SC = 1,33 mm.s". Na viech zdznamech jsou zietelné identifikovatelné
(separovatelné) ndstupy deseti vyraznych vinovych skupin, u vSech je
patrny ostry ndrist maximalni amplitudy a rychly dtlum jednotlivych
vlnovych skupin, takZe ndsledujici vinova skupina nen{ téméer ovlivné-
na predchozi. Tato ostrd nasazeni jsou seizmickym projevem jednotli-
vych Casovych stupnit odstielu trhavin. Spektrdlni a harmonickd ana-
lyza ukdzaly, Ze prevlddajici frekvence na jednotlivych zdznamech
jsou v rozmezi 40 az 55 Hz, vlny maji charakter harmonické viny
s riznym koeficientem dtlumu.

Na poslednim stanovisti byly také pofizeny dva zdznamy, které na
vodorovnych slozkéch tvori ,,pfechodnou’ variantu mezi separovatel-
nym zdznamem a zdznamem bez zfetelnych nasazeni jednotlivych
vlnovych skupin, doba seizmického projevu je priblizné
2.5 s. Maximadlni hodnoty rychlosti kmitdni se pohybuji do 0,3 mm/s,
prevladajici frekvence na zdznamu jsou do hodnoty 40 Hz.

Pro realizaci seizmickych méfeni 1ze doporudit:

¢V malych vzddlenostech od mista provddéni trhacich praci je

TuHel

was published in [4] and [5].) When interpreting the results, a stress was
put above all on the frequency composition of signal and the use of
a proper sampling frequency because these parameters are crucial for
nonstationary phenomena (vibration). Incorrect selection of the sampling
frequency results in records which contain incorrect values of the ampli-
tude and frequency. The blasting which was subjected to the measure-
ment consumed 5.95 kg of explosives, which were distributed into 17
blast holes (according to the blasting operation manager). The excavati-
on was carried out about 10 m under the surface, in an environment con-
sisting of disturbed micaceous shale. The situation in the measurement
location can be globally summarised as follows: a not very wide pene-
plane, a steep slope down to a railway line on one side and a gentler slope
toward a street (Mezihorskd Street) with residential, multi-storey buil-
dings on the other side.

There were permanent buildings found in a close vicinity of the sewe-
rage branch excavation. For that reason, hard-surfaced areas were used
for the placement of sensors. An additional load was put on the sensors
to improve the contact with the base. The measurement was carried out
using several types of sensors and registration apparatus; the measure-
ment with a PCM3-EPC apparatus (e.g. [6]), which was developed in
Ustav Geoniky AVCR (the Institute of Geonics of the Academy of
Sciences of the Czech Republic) with a Le3D sensor is considered
a comparative measurement. This experimental apparatus makes operati-
ve changes in the parameters of the recording and registration possible in
a wide range.

The duration of seismic effect at the first station (at a distance of about
250 m) is nearly 3 s, the values of individual components of the peak par-
ticle velocity amplitudes are: the vertical component Z = 0.078 mm.s™,
horizontal component N-S = 0.049 mm.s!, horizontal component
E-W = 0.062 mm.s!, spatial component SC = V(Z2+(N-S2+(E-W)2)
=0.098 mm.s!. In contrast with the other records obtained in the area at
the mouth of the tunnel, apart from the first one, the wave plot does not
wave pattern other marked onsets. This means that, at this particular
distance and in the particular geological conditions, the attenuation of the
marked onsets of the subsequent wave groups started and the wave
groups which have not been completely attenuated yet and which propa-
gate themselves along various paths (direct waves, refracted and reflec-
ted waves or diffracted waves) and the subsequent groups started to
superpose (combined) with each other. The spectral analysis and harmo-
nic analysis of the digital records of individual components showed that
the predominant frequency value is found within the range of 10 — 40 Hz.

The duration of the seismic events which were recorded by two sets of
the apparatus at the station closest to the epicentre (about 25 m from the
epicentre) is 2 to 2.4 s. A record of the seismic event (a wave pattern)
obtained at one of the stations is in Fig. 2. The peak particle velocity
amplitude values are as follows: Z = 0.71 mm.s!, N-S = 0.81 mms,
E-W = 1.12 mm.s”!, SC = 1.33 mm.s!. The onsets of ten distinct wave
groups are easy to identify (separate) in all of the records; all of them
exhibit marked increase in the maximum amplitude and rapid attenuati-
on of individual wave groups causing that the subsequent wave group is
not affected by the previous one. These marked onsets are a seismic
manifestation of individual blasting delays. The spectral analysis and har-
monic analysis showed that the frequencies within the range of
40 to 55 Hz predominated; the character of the waves is that of
a harmonic wave with varying attenuation ratio.

The two records which form, in terms of the horizontal components,
a ‘transition’ variant between a separable record and a record without
distinct onsets of individual wave groups ware also obtained at the latter
station; the duration of the seismic event is about 2.5 s. The peak partic-
le velocity values reach 0.3 mm/s and the recorded predominant frequen-
cy is up to 40 Hz.

The following items are advisable for the execution of a seismic mea-

surement:

* In cases where the distance from the blasting location is small it is
necessary to provide recording apparatus featuring a high dynamic
range.

* The frequency range of the seismic channel (sensors and the appara-
tus) should be as wide as possible, above all in the high frequency
range. Quality measurements, especially at short distances, require
as high sampling frequency as possible to be used for the digitisati-
on of the record, 500 Hz as an optimum, but not less than 250 Hz.

* From the methodological point of view, a very good contact betwe-
en the sensor and the base must be secured — fixing the sensor to the
base by means of a U-strap or bolts is the best method or, at least,
putting a suitable load on the sensor.




TuHel 16. roénik - €. 2/2007

e The above-mentioned requirements may be adequa-
tely relaxed when the measurements are carried out
at greater distances.

e The character of the records (above all marked
onsets of the initial wave group and reasonable sepa-
ration from noise) forms a proper frame for the pos-
sibility of the use of the data recording during
a medium-term or long-term monitoring of seismic
events induced in the course of underground exca-
vation, under similar conditions.

The value of the peak particle velocity amplitudes and
frequency on the surface are significantly affected, above
all, by parameters of the blasting operations, but also by
the geological structure of the sub-surface layers, the
water table level and other factors. It is impossible to
generally assume that the effects are smaller at a more
distant point. It follows from this fact that the geological
structure of the particular locality must be carefully exa-
mined before the implementation of the system for moni-
toring of the influence of the technical seismicity attribu-
table to underground excavation on the surface (surface
buildings); even a detailed parametric measurement may
be necessary, which is aimed at obtaining basic informa-
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maximum components of particle velocity v and the
distance 1. The so-called Langerfors’ relationship is refer-
red to in a general form (e.g. [7]) as
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where: v — peak particle velocity (the maximum com-
ponent of the particle velocity) induced by
the blasting, [mm.s'],

Q - blasting charge weight or equivalent standard blas-
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00 (/1 S AT S A 1 — distance from the centre of blasting, [m],
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ol L s & =& — - - of geological environment and the distance,

m and n are empiric constants.

b Inovs ob X , . . 5ti veddlend 4 mi The above relationship is used above all when evavlua-
Obr. 2 Vinovy obraz a spektra zdznamu projevu TP na stanovisti vzddleném 25 m od mista ting the seismic effect of blasting in quarries (CSN

odstielu trhavin (vzorkovaci frekvence 1 kHz, vodorovné je éasovd osa, shora doli vidy 73 0040 assumes m=0.5 and n=1).
slozky: X — orientace sloZky smérem na epicentrum, Y — orientace kolmd, Z — vertikdlni
sloZka)

Fig. 2 The wave pattern and spectra of the effects of blasting recorded at the station found at
a distance of 25 m from the blasting location (sampling frequency of 1 kHz, the time axis
is horizontal; the components are, from the top: X — directed toward the epicentre,
Y —directed perpendicularly, Z — vertical component)

The relationship 1.Q°° [m kg°] between the peak par-
ticle velocity and the so-called reduced distance is also
frequently used. This relationship represents a formal
record of the law of attenuation of seismic waves, which
may be expressed as follows:

hh.lll

Q" j
nutno zajistit vysoky dynamicky rozsah registracnich aparatur. In this relationship, K, is a coefficient depending on the conditions of
* Frekven¢ni rozsah seizmického kandlu (senzort a aparatur) by mél the blasting, properties of the transmitting medium, type of explosives
byt co nejsirsi, predevSsim do oblasti vysokych frekvenci. Pro etc., and & is the parameter of attenuation of seismic waves (e.g. [8]).
kvalitni méfenti, zvld§té v malych vzddlenostech, je déle nezbytné It is subsequently possible to use these empiric relationships for the
pouZzit pro digitalizaci zdznamu co nejvetsi vzorkovaci frekvenci — attenuation of seismic waves as a basis for estimation of the blasting char-
optimdlné 500 Hz, nejméné vSak 250 Hz. ge weight for the particular locality being assessed, so that the maximum
 Z metodického hlediska je nutno pfi provoznim méfeni zabezpedit values of the individual components of the particle velocity do not exce-
velmi dobry kontakt senzoru s podlozim — nejlépe pfitazenim sen- ed the permitted particle velocity values.
zoru k podkladu pomoci tfmenu nebo $roubu nebo alespon vhod- When evaluating the seismic effects on the surroundings, usually at
nym pritiZenim senzoru. a distance over 10 m, it is possible to theoretically assume the velocity at
« Pii méfeni ve vétsich vzddlenostech je moZno predchozi pozadav- several hundreds of Hz. This is, however, a complicated problem in terms
ky pfiméfené sniZit. of metrology because the surface of the wave field of high frequencies of
e Charakter Za’znamﬁ (pfedevéfm ostra nasazeni prvni vlnové Skupi_ the Signa] is uSua]ly Significantly interfered and the influence of resonati-
ny a dobry odstup od neklidu) d4vé dobry predpoklad pro moZnost on of structural members of buildings plays also an important role. For
vyuziti spousténého zdznamu dat pfi sttednédobém nebo dlouho- example, the wave length for 200 Hz frequency A = 10 m and the mecha-
dobém monitorovani seizmickych projevii vyvolanych pfi vedeni nical structural members with the dimension equal to A/4 do no more sig-
podzemniho dila v podobnych podminkéch. nificantly assert themselves when the velocity of wave propagation
Na velikost maximalnich amplitud vibracf a frekvence na povrchu v = 2 km/s. The selection of the location for installation of the sensor is
maji vyrazny vliv predeviim parametry trhaci price, dile pak geo- therefore_important, 50 that_the measured value is representative for wider
logicka stavba podpovrchovych vrstev, troveii hladiny podzemn{ surroundings. Transformation of the waves to other types takes place at
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vody a dalsi faktory. Nelze vZdy obecné predpokladat,
Ze Ginky na vzddlenéj§im misté jsou men$i. Z toho
tedy plyne, Ze pred vybudovanim systému pro monito-
rovani vlivu technické seizmicity spojené s vedenim
podzemniho dila na povrch (objekty na povrchu) je

Ustav geoniky AVCR Ostrava, stanice DAR], jev: 13.4.2004 9:49:28
Aparstura: PCM3-EPC2: Snimage: SM3; Rozsah registrace: 16 mm/s
z_max=0,738; ns_max=0,497. ew_max=0,478; sc_max=0,870 [mm/s]

Svislé sloZka - Z

nutno peclivé zhodnotit geologickou stavbu dané loka-
lity, pfipadné provést detailni parametrické méfeni
s cilem ziskat zdkladn{ informace o charakteru seizmic-
kého neklidu na dané lokalité, amplitudé a frekvenénim
spektru  vibraci, charakteru kmitdni  ¢dstic
a reprezentativnosti mérenych hodnot pro okoli.
Nejspolehlivéjsi vysledky pri hodnoceni vlivu trhacich
praci na objekty byly ziskdny z empirickych grafickych
zdvislosti maximdlnich sloZek rychlosti kmitdni v na

vzdélenosti 1. V obecném tvaru se tzv. Langerforsuv
vztah (napf. [7]) uvadi ve tvaru

_ m , 1-n 0,84

v=K=xQ" =17, 06

. z z sz s . z ’ u'“-

kde: v — maximdlni rychlost kmitdni (maximdlni{ 0,24

slozka rychlosti kmitdni) vyvolané odstrelem 04
trhavin, [mm.s™'],

Q — hmotnost néloZe, resp. ekvivalentni normova
hmotnost ndloze, [kg],

K - konstanta pfenosu zdvisld na vlastnostech geolo-
gického prostredi a vzdalenosti,

m a n jsou empirické konstanty.
Tento vztah se pouzivé predevsim pfi hodnoceni seiz- 087
mického efektu trhacich praci v lomech (CSN 73 0040 04
uvazuje m=0,5 a n=1). D‘g A
Casto se také poziva zdvislost maximdlni rychlosti kmi- 4 2

tan{ na tzv. redukované vzdalenosti 1.Q05 [m kg05]. Tento g4

graf predstavuje formdlni zdpis zdkona dtlumu seizmic- 061
kych vin, ktery je mozné T 081
V=1, [Qo,& ]

Zde K, je soudinitel zavisly na podminkdch odstrelu,
vlastnostech prenosového prostredi, druhu trhaviny a pod.
a & je parametr Gtlumu seizmickych vin (napt. [8]).

Z téchto empirickych vztahl pro Gtlum seizmickych
vin je ndsledné mozné odhadnout pro dané posuzované
misto hmotnost ndloZe pti zndmé vzdélenosti tak, aby
maximalni hodnoty jednotlivych sloZek rychlosti kmitan{
nepresdhly stanovené maximadlni rychlosti kmitdni.

Pfi hodnoceni seizmickych vliva na okoli, zpravidla

vzdalenosti nad 10 m, lze teoreticky uvazovat frekven-
ce do nékolika set Hz. To je ov§em z hlediska metrolo-
gického komplikovand tloha, nebot’ vinové pole vyso-
kych frekvenci signdlu je na povrchu zpravidla znaéné
interferované a vyrazné se uplatiuje také vliv rezonan-
ce konstrukénich prvka budov. Napiiklad pfi rychlosti
Sifeni vlny v = 2 km/s je vlnovd délka pro frekvenci
200 Hz A = 10 m a vyrazn€ se jiz uplatiuji mechanické
konstrukéni prvky o rozméru N4. DuleZity je proto
vybér mista pro montdZ senzoru, aby jeho nameéfend
hodnota byla reprezentativni pro $ir$i okoli. Na rozhra-
ni prostiedi s rozdilnou akustickou impedanci dochazi
k transformaci vIn na jiné typy, coz déle komplikuje vysledné vino-
vé pole. Dusledkem vyse uvedenych vliva je to, Ze hledanou pre-
dikéni zdvislost velikosti rychlosti kmitdni na Q a 1 1ze priblizné sta-
novit pouze statistickymi metodami a skute¢né hodnoty rychlosti
kmitdn{ je nutno namefit.
_ Miéme-li posoudit piipadné ovlivnéni objektl na povrchu, pak se dle
CSN 73 0040 stupen poSkozeni objektu hodnoti podle velikosti maxi-
mdlni sloZzkové rychlosti kmitdni v danych frekvenénich oborech —
tabulka 14 prislusné normy. Vstupnimi parametry jsou ddle tfida odol-
nosti objektu a druh zdkladové pudy.

TECHNICKA SEIZMICITA

s Xz

V nésledujici ¢dsti budou uvedeny dva priklady z méfeni technické
seizmicity, kterd pfichdzi v dvahu pfi realizaci melkého podzemniho
dila. Prestoze zpravidla jsou uvazovany pouze seizmické d¢inky trha-
cich praci, nelze ani nekteré dalsi vyvolané vibrace prehlizet. Prvnim

prikladem technické seizmicity je beranéni pilot, druhym typem je

Obr. 3 Priklad zdznamu vinového obrazu vibraci vyvolanych beranénim piloty na stanovisti
vzddleném 120 m (vzorkovaci frekvence 100 Hz, vodorovné je &asovd osa, shora dolii
vidy sloZky: Z - vertikdlni sloZka, NS - orientace slozky smérem sever — jih,
EW - orientace slozky smérem vychod - zdpad, SC — absolutni hodnota velikosti
prostorové sloZky kmitdni)

Fig. 3 An example of the wave pattern of vibrations induced by driving a pile, measured at
a station at a distance of 120 m (sampling frequency 100 Hz, the time axis is horizontal;
the components are, from the top: Z — vertical component, NS — north-south directing
component, EW — east-west directing component, SC — absolute value of the spatial
component of vibration)

the interface of environments with differing acoustic impedance. This
phenomenon further complicates the resultant wave field. Owing to the
above-mentioned effects, the investigated relationship between the mag-
nitude of the particle velocity and Q and I can be roughly determined for
the purpose of prediction only by statistical methods, while the actual
values of the particle velocity must be determined by measurements.

If our task is to assess the potential effects on surface buildings, the
degree of damage of the building is assessed in compliance with CSN
73 0040, taking into account the maximum values of the components of
the particle velocity within the particular frequency ranges — see Table 14
in the respective standard. The other input parameters comprise the struc-
tural resistance class of the building and the type of foundation ground.

TECHNICAL SEISMICITY

The following part of the article presents two examples excerpted from
the measurements of technical seismicity which may occur during con-
struction of a shallow underground structure. Despite the fact that only
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pouziti vibracniho vélce. seismic effects of blasting operations are usually taken into account, there
are other induced vibrations which must not be neglected. The first exam-
ple of the technical seismicity is the process of driving a pile, the other is
the use of a vibrating roller.

VIBRATION INDUCED BY DRIVING A PILE

The first example of technical seismicity which we may encounter
during excavation for shallow underground structures is the pile driving
process. The presented record did not originate at an underground con-
struction site; it was made at a stable seismic station in the Karvind regi-
on, which was given the assignment to contribute to the evaluation of
seismic effects of mine-induced seismic events on surface structures. The
station was located in a cellar of a low-storied building. There was
a bridge under reconstruction at a distance of about 120 m from the sta-
tion, where the above-mentioned operation was carried out.

Figure 3 shows an example of the wave pattern of the vibrations induced
by the driving of the pile. Despite the fact that the distance was relatively
great (compared to the preceding example contained in the chapter “Blasting
Operations), the measured values are significantly high. Vertically, the peak
particle velocity amplitude reached nearly 1 mm.s™, the values of the hori-
zontal components are roughly by a half lower. The character of the record
is again very specific — it displays a quick sequence of impulses.

If we proceed from CSN 73 0040, the measured values are, despite the
rather large distance, significant for buildings with lower seismic-resi-
stance rating (classes A — D, especially those which are exceptional and
highly socially or economically important). The assessment of the rock
mass and underground structure response to the dynamic loading due to
the sheet pile, using Plaxis software for mathematical modelling, is dealt
with by Lunackova [9].

VIBRATION INDUCED BY A VIBRATING ROLLER

Short-term measurements of technical seismicity induced by
a vibrating roller compacting a surface layer of ground [10] were carried
out in September 2006 in the Karvind region. The measurements were
conducted using a pair of sets of GCR — 16 digital seismic apparatus
manufactured by GeoSIG, which featured a high dynamic and frequency
range. A GSV - 310 three-component velocity sensor was connected to
each apparatus. The measurement sketch is shown in Fig. 4.

The objective of the measurement was to assess maximum amplitudes
of particle velocity and frequencies of vibration induced by the operation
of a vibrating roller. The measuring stations were located at distances of
3.5 and 7 m from the closest place being compacted. The maximum
amplitudes of the components of particle velocity are presented in Table
1 (X, Y —longitudinal and transverse horizontal components, Z — vertical
component). An example of the record of the induced seismic event is
shown in Fig. 5. The character of the record differs from the records of
the above-mentioned blasting operations or the pile driving; it is particu-
lar because of the repeating generation of maximum amplitudes. The
frequency of 12.7 Hz dominates in the records.

Record Peak particle velocity [mm.s!]

Component Time
X axis Y axis 7. axis
1 5.54 8.65 7.35 11:14:38
2 4.96 8.95 697 11:14:18
3 479 9.56 3.64 11:13:58
4 502 6.32 6.82 11:25:46
5 6.24 5.16 6.77 11:43:03

Tab. 1 Maximum amplitudes of components of the velocity of vibration induced by
the vibrating roller

Table 8 contained in CSN 73 0040 is the basis for the assessment of the
effect of technical seismicity which has a rather long-term character or
a character of steady periodic loading. The table presents limit values of the
effective vibration velocity. If these values are not exceeded, the dynamic
response of the building triggered by technical seismicity does not have to
be analysed in terms of the group 1 of limit states. This applies to all types of
technical seismicity, with the exception of a response to blasting. The struc-
tures (buildings) are taken into account depending on the resistance rating and
category of importance of the structure (CSN 73 0031). The highest ultima-
te limit value of the effective velocity is 5 mm.s-1; it applies to the highest
resistance rate structures (F) and the lowest importance category of structu-
res (I). For example, the ultimate limit value is 0.6 mm.s-! for common
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- 1: min 3.5 m

8T2

Obr. 4 Schéma mereni seizmického projevu vyvolaného hutnénim podlozi
vibracnim vdlcem

Fig. 4 A sketch of measurement of the seismic effect induced by compaction
of sub-grade by a vibrating roller

KMITANI VYVOLANE BERANENIM PILOTY

Prvnim piikladem technické seizmicity, se kterou se muZeme setkat
pii razbdach méelkych podzemnich d¢l, je beranéni pilot. Predstaveny
zdznam nepochdzi z razby, byl pofizen na trvalé seizmické stanici na
Karvinsku, jejimz tikolem bylo prispét k hodnoceni seizmického pro-
jevu dulné indukovanych seizmickych jevi na povrchové objekty.
Stanovisté bylo lokalizovdno ve sklepni prostore nizké budovy. Ve
vzddlenosti asi 120 m od stanovi§té byla provddéna rekonstrukce
mostu, pti niz bylo vyuZito i uvedené technologie.

Na obr. 3 je priklad zdznamu vInového obrazu vibraci vyvolanych
beranénim piloty. PrestoZe vzdélenost je pomérné znacnd (v porovnd-
ni s predchozim pifkladem uvedenym v kapitole ,,Trhaci price®),

brick-work (B) with high importance category (I). It is obvious from Table
1 that the measured values significantly exceed the ultimate limit values set
by the standard. This fact must be taken into account when, for instance, the
backfill of a utility tunnel is to be compacted by vibration, because the tun-
nel lining or internal equipment could be damaged.

ASSESSMENT OF ROAD TRAFFIC EFFECTS ON A UTILITY TUNNEL

This chapter contains documentation of a unique experimental measu-
rement of seismic effects of road traffic, which was carried out in a utility
tunnel in Ostrava (e.g. [11]). Centrum utility tunnel is an arterial utility
tunnel in the very centre of Ostrava, which was completed at the begin-
ning of 2006. The information about the construction of this utility tun-
nel in Ostrava have been published, for example, by Hozza & JaniCek
[12] and Franczyk & Dolinek [13]. Centrum utility tunnel links to the
previously existing utility tunnel in Podébradova Street, which was com-
pleted in 1999. The new utility tunnel is 1657.88 m long. A 111.69m-long
sewerage gallery is also part of this utility tunnel. The gallery links to the
utility tunnel and the sewer links to the trunk sewer, which ends in
a sewage treatment plant. The width of the utility tunnel of 2.5 m is uni-
form throughout the length of the route and its height varies from 2.9 to
4.4 m, depending on the profile of the sewer. The complete utility tunnel
houses sewerage, pressure water and hot water pipelines, telecommuni-
cation cables, public lighting cables, small power cables, SME (North
Moravian Electric Company) cables, metropolitan network cables, cable
TV distribution, measurement and signalling cables. The placement of
a gas pipeline into the utility tunnel has not been agreed yet, however, the
design has a space reserved for it. The utility tunnel is set at a depth of
6 — 10 m under the surface; the overburden consists of man-made ground
and gravelly soils; the lower part of the tunnel is found in Tertiary rock.

The experimental seismic measurement was focused on examining
peak particle velocities in the sections of the utility tunnel where the traf-
fic above is the busiest. The section under Elektra station was selected for
Centrum utility tunnel. The sensor was installed under the crown of the
utility tunnel, on a fully fixed steel beam, as close to the lining as possib-
le. Regarding the other set of apparatus, the sensor was placed on the
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Obr. 5 Priklad zdznamu seizmického projevu vyvolaného vibraénim vdlcem (vzorkovaci frekvence 1 kHz, vodorovné je ¢asovd osa, shora dolii vidy sloZky:
X — orientace sloZky smérem ke stiedu vibrované plochy, Y — orientace kolmd, Z — vertikdlni slozka)

Fig. 5 An example of the record of a seismic effect induced by a vibrating roller (sampling frequency of 1 kHz, the time axis is horizontal; the components are,
from the top: X — direction of the component toward the centre of the vibrated area, Y — perpendicular direction, Z — vertical component)



Obr. 6 Aparatura GeoSIG GCR-16 s rychlostnim senzorem pri méreni
v kolektoru Centrum v Ostravée
Fig. 6 GeoSIG GCR-16 apparatus with a velocity sensor during the course of
the measurement in Centrum utility tunnel, Ostrava

naméfend data dosahuji zna¢nych hodnot. Ve svislém sméru dosdhla
maximdlni amplituda rychlosti kmitan{ hodnoty téméf 1 mm.s-1, na
vodorovnych slozkédch jsou hodnoty zhruba polovi¢ni. Charakter z4z-
namu je opét velmi specificky, jde o rychly sled razu.

Vyjdeme-li z CSN 73 0040, i pres v&tsi vzdilenost jsou naméfené
hodnoty vyznamné pro objekty s niZ§{ seizmickou odolnosti (tFidy A —
D, zvlasté s mimordadnym a vysokym spolecenskym nebo ekonomic-
kym vyznamem). Hodnocenim odezvy horninového prostredi
a podzemniho dila na dynamické zatiZeni zpuisobené beranénim $té-
tovnic s vyuzitim matematického modelovani v programovém systé-
mu Plaxis se zabyva Lunackova [9].

KMITANI VYVOLANE VIBRACNIM VALCEM

g

V zdfi 2006 probéhlo na Karvinsku kratkodobé méfeni technické
seizmicity vyvolané vibracnim vdlcem hutnicim povrchovou vrstvu
zemin [10]. Méfeni bylo provedeno dvéma digitdlnimi seizmickymi
aparaturami GCR — 16 od firmy GeoSIG s vysokym dynamickym
a frekvencnim rozsahem. Ke kazdé aparaturfe byl pripojen tfislozkovy
rychlostni senzor typu GSV — 310. Schéma méfeni je na obrdzku 4.

Cilem méfeni bylo posouzeni maximdlnich amplitud rychlosti
a frekvenci kmitani, které jsou vyvolany provozem vibracniho valce.
Meéfici stanovisté byla lokalizovdna ve vzdélenosti 3,5 a 7 m od nej-
bliz§tho hutnéného mista. V tab. 1 jsou uvedeny maximdlni slozkové
amplitudy rychlosti kmitdni (X, Y — horizontdlni slozky podélnd
a priénd, Z — svisld slozka). Piiklad zdznamu vyvolaného seizmického
projevu je na obr. 5. Charakter zdznamu je odli¥ny od zdznamu vyse
uvedenych trhacich praci a beranéni piloty, jet o specifikoul je opakuji-
ci se generovani maximalnich amplitud. Prevlédajici frekvence na zdz-
namech je 12,7 Hz.

Zaznam Maximalni rychlost kmitdni [mm.s]

v

Slozka Cas
osa X osayY osa Z
1 5,54 8,65 7,35 11:14:38
2 4,96 8,95 6,97 11:14:18
3 4,79 9,56 3,64 11:13:58
4 5,02 6,32 6,82 11:25:46
5 6,24 5,16 6,77 11:43:03

Tab. 1 Maximdlni sloZkové amplitudy rychlosti kmitdni vyvolané vibracnim
vdlcem

Pfi posuzovdn{ vlivu technické seizmicity, kterd ma déle trvajici cha-
rakter, popf. charakter ustdleného periodického zatiZeni, se vychdzi
z tab. 8 dle CSN 73 0040. Tabulka uvadi mezni hodnoty efektivni
rychlosti kmitdni. Nejsou-li tyto hodnoty prekroceny, pak dynamickou
odezvu zpusobenou technickou seizmicitou neni tfeba déle analyzovat
z hlediska meznich stava 1. skupiny. Toto plati pro veskeré typy tech-
nické seizmicity s vyjimkou odezvy od trhacich praci. Objekty jsou
uvazovény dle tiidy odolnosti objektu a tiidy vyznamu objektu (CSN
73 0031). Nejvyssi mezni hodnota efektivni rychlosti je 5 mm.s-!, a to
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floor of the utility tunnel (see Fig. 6). For the purpose of comparison of
the measured values, a measurement was performed subsequently, with
the sensor installed on the surface, above the measurement point in the
utility tunnel.

The interpretation of the measurements performed at several points in
the utility tunnel showed that the greatest seismic effect was produced by
tramcars passing by. The greatest seismic response was paradoxically trig-
gered by short LTM 10.08 ,,Astra" tramcars, compared to older and more
massive types T6AS or KT8DS5.RNI1. Heavy traffic has been excluded
from the centre of Ostrava. The peak values of the particle velocity were
found on the vertical components; the five highest of them are presented
in the left part of Table 2 for the sensor installed at the station in the tun-
nel and in the right part of Table 2 for the station established on the surfa-
ce. An example of the seismic effect in the utility tunnel (the sensor on
a beam) during a passage of a tramcar over the tunnel is shown in Fig. 7.

Peak particle velocity in the
utility tunnel [mm.s™]

Peak particle velocity on
the surface [mm.s™

X axis Y axis Z axis X axis Y axis Z axis
0.378 0.704 0815 0.291 0.786 1483
0176 0.491 0773 0.337 0.775 1.380
0.203 0.567 0.676 0.352 0.673 1.346
0125 0441 0623 0.378 0.711 1.342
0137 0472 0598 0.338 0.489 1.260

Table 2 Maximum amplitudes of the particle velocity components resulting from
a tramcar passage found during the measurement in Centrum utility tunnel in
Ostrava (the left table) and above the tunnel (the right table)

The maximum measured value of the response to the tramcar in the uti-
lity tunnel reached 0.815 mm.s-1. If we compare this value with the limi-
ting value of the effective vibration velocity for the necessity for the ana-
lysis in terms of group 1 of the limit states according to CSN 73 0040,
i.e. vep =3 mm.s-1, we can state that the measured value represents about
30% of the limiting value. The table of structural resistance classes cate-
gorises utility tunnels as resistance class F; in terms of the classification
of structures according to their importance, utility tunnels are categorised
as importance class I (according to CSN 73 0031). Regarding the assess-
ment of the seismic effect of traffic on a gas pipeline, which is expected
to be installed in the utility tunnel, the pipeline would be categorised
according to the structural resistance classification table as class D and as
class I in terms of the importance categorisation or class U if an extraor-
dinarily important gas pipeline is in question). The limiting vibration
velocity value specified by CSN 73 0040 for a structure with the above-
mentioned categorisation is 2 mm.s-! and 0.9 mm.s-! respectively.

UTILITY TUNNEL LINING DESIGN FOR DYNAMIC ACTION

Dynamic loading, despite the fact that its effect on underground struc-
tures is usually much smaller than that produced by the rock pressure, has
been given greater attention of late, especially when dimensions of utili-
ty tunnels are designed. This type of load belongs among indirect loads,
1.e. imposed deformation or limited deformation or constrained vibration.
The problem of determining the magnitude of the affection of a lining by
dynamic loading is not simple to solve; the following methods are most
frequently used:

* Recalculation from a wave pattern (usually a record of longitudinal
and transverse waves) to tensile stresses and compressive stresses or
shear stresses [14]; however, the complexity of the calculation, toget-
her with the great number of constants and unknown quantities,
makes this method impracticable.

* The use of calculation programs which are capable of mathematical
modelling of the dynamic action. The input parameters consist of
basic characteristics of the dynamic action, e.g. prevailing frequency
of vibration, maximum amplitude of vibration, velocity or accelerati-
on etc. among such programs we can name Plaxis, Cesar, ANSYS
and other systems.

* The possibility of introducing a “dynamic coefficient” y,;, which makes
it possible to allow for the dynamic loading by means of “adjustment” of
the value of gravitational acceleration. The relationship between gravita-
tional acceleration and the induced acceleration at the location of
the structure which is to be designed is defined in the form of , _ (8. + &l
where a, is dynamic acceleration [m-s2] and g is gra- a
vitational acceleration [g= 9,80665 m-s?].

The latter method is based on the method of partial coefficients used in

the ultimate load design concept. This principle is commonly used in
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pro nejodolnéj$i objekty (F) a nejméné vyznamné objekty (III).
Napriklad pro bézné cihlové stavby (B) s vysokym vyznamem (I) je
mezni hodnota 0,6 mm.s-!. Z tab. 1 je zfejmé, Ze namefené hodnoty
vyznamné prekracuji mezni hodnoty dle normy. Tuto skute¢nost je tieba
vzit do dvahy, probihé-li napfiklad vibrovani na zasypu kolektoru, nebot’
by mohlo dojit k poskozeni jeho osténi nebo vnitiniho vybaveni.

POSOUZENI PROJEVU DOPRAVY V KOLEKTORU

V této kapitole je dokumentovano ojedinélé experimentdlni méreni
seizmickych projevi dopravy v kolektoru v Ostravé (napr. [11]).
Kolektor Centrum je méstsky paterni kolektor v samotném stredu
Ostravy, jehoZz stavba byla dokon¢ena na zac¢dtku roku 2006. Poznatky
ze stavby kolektoru v Ostravé publikovali napriklad Hozza a JaniCek
[12] a Franczyk a Dolinek [13]. Kolektor Centrum navazuje na jiZ exi-
stujici kolektor v ulici Podébradova, ktery byl dostavén v roce 1999.
Délka nového kolektoru Je 1657,88 m a jeho soucdsti je i kanalizacni
Stola o délce 111,69 m. Stola navazuje na kolektor a napojuje kanali-
za¢ni potrubi na hlavni sbéra¢ do Cistirny odpadnich vod. Kolektor ma
v celé trase jednotnou §ifku 2,5 m a jeho vyska se méni podle dimen-
ze kanaliza¢niho potrubi — od 2.9 do 4,4 m. V dokon¢eném kolektoru
jsou umisténa potrubi pro kanalizaci, tlakovou vodu, horkovod, tele-
komunikaéni kabely, verfejné osvétleni, slaboproud, katv _la,+9),
kabely metropolitn{ sité, kabelové televize, méfici a signd g
Umistén{ plynovodu do kolektoru zatim neni odsouhlaseno, v projektu
je vsak i pro tyto ucely rezerva. Kolektor se nachdzi v hloubce
6 — 10 m pod povrchem, v nadloZ{ se nachdzeji navdzky a §térkovité
zeminy, ve spodni drovni jsou kolektory v terciérnich hornindch.

Experimentdlni seizmické méreni bylo zaméfeno na ziskani maxi-
malnich hodnot rychlosti kmitdni, a to v téch mistech kolektoru, nad
nimiz je nejfrekventovanéjsi dopravni ruch; pro kolektor Centrum byl
zvolen dsek pod zastdvkou Elektra. Senzor byl umistovan pod klenbou
kolektoru na vetknuty ocelovy nosnik co nejblize osténi, u druhé apa-
ratury byl senzor umistén na podlahu kolektoru (obr. 6). Pro porovnd-
ni naméfenych hodnot bylo nésledné provedeno méfent, pfi némz byl
senzor umistén na povrchu nad mistem méfeni v kolektoru.

Z interpretace méreni na nékolika mistech v kolektoru vyplynulo, Ze
nejvetsi seizmicky Gcinek vyvoldvaly projizdéjici tramvajové soupravy.
Nejvétsi seizmickou odezvu mély paradoxné nové kratké tramvaje typu
LTM 10.08 ,,Astra" oproti star$im a robustné&j$im typtim T6A5, popfi-
padé KT8D5.RN1. Tézkd ndkladni doprava je z centra Ostravy vylou-
¢ena. Nejvyssi hodnoty amplitudy rychlosti kmitdn{ se vyskytovaly na
svislé sloZce a pét nejvyssich hodnot je zachyceno v tab. 2 — vlevo pri
umisténi senzoru na stanovisti v kolektoru, resp. v tab. 2 — vpravo pro
stanovi§té na povrchu. Priklad zdznamu seizmického projevu
z kolektoru (senzor na nosniku) pfi projizdéni tramvajové soupravy nad
kolektorem je na obr. 7.

Maximalni rychlost kmitani
v kolektoru [mm.s™]

Maximaini rychlost kmitani
na povrchu [mm.s”]

0sa X osayY 0sa Z 0sa X osayY 0saZ
0,378 0,704 0815 0,291 0,786 1,483
0176 0,491 0,773 0,337 0,775 1,380
0,203 0,567 0676 0,352 0,673 1,346
0125 0,441 0,623 0,378 0,711 1,342
0137 0,472 0,598 0,338 0,489 1,260

Tab. 2 Maximdlni sloZkové amplitudy rychlosti kmitdni vyvolané tramvajovou
dopravou pri méreni v kolektoru Centrum v Ostravé (tabulka vlevo) a nad nim
(tabulka vpravo)

Maximdlni naméfend hodnota odezvy tramvajové soupravy
v kolektoru dosdhla 0,815 mm.s-1. Pfi porovndni této hodnoty s mezn{
hodnotou efektivni rychlosti kmitdni pro nutnost analyzy z hlediska
meznich stavil 1. skupiny dle CSN 73 0040, tj. vep = 3 mm.s-!, Ize kon-
statovat, 7e naméfend hodnota predstavuje asi 30 % mezni hodnoty.
Tabulka tfid odolnosti objekti fadi kolektory do odolnostni tridy
F a z pohledu zatfidéni objektu podle vyznamu patif kolektory do tiidy
vyznamu I (dle CSN 73 0031). Pro posouzeni seizmického G&inku
dopravy na plynovod, jehoZ umisténi do kolektoru se predpokladd, byl
by tento podle tabulky tiid odolnosti objektl fazen do odolnostn{ tiidy
D a z pohledu zatfidéni objektt podle vyznamu by byl zatiidén do
tiidy I, resp. U, pokud by se jednalo o plynovod mimorddného vyzna-
mu. Pro zatiidéni konstrukce s vySe uvedenymi parametry uddvd
norma CSN 73 0040 mezni hodnotu rychlosti kmitdni 2 mm.s-1, resp.
0,9 mm.s-1.

Obr. 7 Priklad zdznamu seizmického projevu v kolektoru vyvolaného prujez-
dem tramvaje nad mistem méreni (vzorkovaci frekvence 1 kHz, vodorovné je
éasovd osa, shora dolu vidy slozky: X — orientace sloZky kolmo na chodbu
kolektoru, Y — orientace rovnobéind s chodbou, Z - vertikdlni slozka,
absolutni hodnota velikosti prostorové slozky kmitdni)

Fig. 7 An example of a record of a seismic effect in the utility tunnel induced
by the passage of a tramcar above the measurement station (sampling frequ-
ency of 1 kHz, the time axis is horizontal; the top-down sequence of the
following components: X — the component directed perpendicularly to the
utility tunnel, Y — the component parallel with the tunnel, Z — vertical
component, the absolute value of the spatial component of vibration)

Eurocodes; the principles are, for instance, contained in CSN ENV 1991-
1, Chapter 9. The method of partial coefficients is based on the verifying
in all design situations whether the values for limit states are not exceeded
if the design values are assumed in all design models to be applied to the
loading, material properties and geometrical data. The partial coefficients
(which are recommended in Eurocodes) are partially based on the theory
of reliability and partially on historical and empirical experience.
Moreover, the choice of representative values and corresponding partial
coefficients of reliability for the load combination is subject to the require-
ment for simple and economic application of the method of partial coefti-
cients in practical designing work. The procedures established for the veri-
fication of reliability are therefore based on numerous approximations and
simplifications, which increase the resultant reliability of structures. The
individual coefficients may even be adjusted for each design situation on
the basis of data and experience available, so that the required level of reli-
ability is achieved [15].
Design load value F; is expressed by the relationship

E=Yr*Frep.

In this relationship, Y is a so-called loading factor, which does not take
into account potential unfavourable deviations of the loading, potential
inaccuracies in the loading model and uncertainties in the determination
of the effect of the loading action and Fygp is a representative load value.
The effects of load E are the response of the structure (e.g. internal forces
and moments, stresses, relative deformations and displacements) to the
loading action. The design load value must be determined for each criti-
cal stage of loading as a combination of all concurrently acting loads (for
more detail see the Eurocode ENV 1998).

In the process of designing dimensions of a utility tunnel, the “dyna-
mic coefficient” which is defined in this way either modifies the standard
characteristics of soils and rock (in the case of vault theories, it will most
probably modify the volume weight) or this coefficient may increase the
total load action on the lining under design. In this place, it would be
advisable to take into consideration the acceleration which is “measured
directly on the lining” of the structure which is to be designed. If the acce-
leration values obtained from the source location or a defined location are
the only values available, the seismic parameters must be recalculated to
correspond to the actual point of action [11].

In the context of construction and operation of utility tunnels, we may
encounter various types of technical seismicity in the close vicinity of the
structures. Some types of technical seicmicity sources, with their respec-
tive acceleration ranges based on standard ISO 4866, are presented in
Table 3. The corresponding coefficients ya were calculated according the
above-mentioned relationship. The very great range of the vibration acce-
leration amplitude for blasting operations specified in ISO 4866 is based
on information which takes into account both the varying weight of the
explosives used (ranging from decagrams to tens of tons) and the epi-
central distances (the closest stations may be “very” close). We, therefo-
re, assume that the dynamic coefficient will reach the maximum value of
2, not the value of 6 which would correspond to the calculation using the
formula (the value which is marked by an asterisk in the table).




DIMENZOVANI OSTENI KOLEKTORU NA DYNAMICKE UCINKY

Dynamickému zatiZeni, a¢ je jeho vliv na podzemni konstrukce
zpravidla mnohondsobné mensi neZ u zatizeni horninovym tlakem, se
v posledni dobé zalind veénovat vétsi pozornost, zvldste pak
u dimenzovani kolektort. Tento typ zatiZen{ patii mezi neprima zati-
Zeni, tj. vynucené nebo omezené deformace nebo vynucené kmitani.
Stanovit velikost ovlivnéni osténi dynamickym zatiZenim neni jedno-
duché, nejcastéji jsou uvazovany nasledujici zpusoby:

e Piepocet ze zdznamu vlnového obrazu (zpravidla zdznam podél-
nych a pri¢nych vIn) na tahova a tlakovd, resp. smykova napéti
[14], ale slozitost vypoltu spoleéné s mnozstvim konstant
a nezndmych délé tuto metodu pro praxi nepouZitelnou.

* Vyuziti vypoletnich programu, které dokdzi dynamické ucinky
matematicky modelovat. Vstupnimi parametry pak jsou zdkladni
charakteristiky dynamického pusobeni, jako napr. prevlddajici
frekvence vibraci, maximdlni amplituda kmitdni, rychlosti ¢i
zrychleni atd. Mezi takovéto programy patfi programové systémy
Plaxis, Cesar, ANSYS a dalsi.

e Moznost zavedeni ,,dynamického soudinitele” y,,, ktery umoznuje
zohlednit dynamické zatiZeni ,,Upravou® hodnoty gravitacniho
zrychleni. V mist¢ navrhované konstrukce je definovén vztah mezi
gravitatnim zrychlenim a vyvolanou akceleraci ve tvaru s
kde a, je dynamické zrychleni [m-s-2] a g je gravitac-
ni zrychleni [g= 9,80665 m-s2].

Posledni uvedeny zptsob vychdzi z metody dil¢ich soudinitelti pro
navrhovdni a zatiZen{ konstrukci podle koncepce meznich stava. Tento
princip je béZné pouZivén podle evropskych norem — eurokédil, zésa-
dy jsou uvedeny napr. v CSN ENV 1991-1, kapitola 9. V metod¢ dil-
&ich soudinitelt se ve vSech ndvrhovych situacich ovéfuje, Ze mezni
stavy nejsou prestoupeny, jestlize se v ndvrhovych modelech pro zati-
Zeni, materidlové vlastnosti a geometrické udaje uvazuji navrhové
hodnoty. Dil¢i soucinitele spolehlivosti (doporuc¢ené v eurokddech) se
7 Casti opiraji o teoretické poznatky teorie spolehlivosti, z Cdsti
o historické a empirické zkuSenosti. Volba reprezentativnich hodnot
a odpovidajicich dil¢ich soucinitelt spolehlivosti v kombinacich zati-
Zeni je navic podrfizena pozadavku snadné a hospoddrné aplikace
metody dil¢ich souciniteld pfi praktickém projektovani. Stanovené
postupy ovéfovani spolehlivosti se proto opiraji o fadu aproximaci
a zjednoduseni, které zvysuji vyslednou spolehlivost konstrukei. Pro
kaZdou ndvrhovou situaci je v§ak mozno jednotlivé soucinitele upravit
na zdkladé dostupnych dat a zkuSenosti tak, aby bylo dosaZeno poZa-
dované trovné spolehlivosti [15].

LITERATURA / REFERENCES
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Vibration acceleration
amplitude range [ms2]

Vibration source Dynamic t
coefficien y,

[

Surface traffic 0.02 -1 1.00 - 110
Blasting 0.02 - 50 1.00 - 2.00*
Pile driving 002 -2 1.00 - 1.20
Machines - outside 0.02 -1 1.00 - 110
Machines - inside 0.02 -1 1.00 - 110
Human activities

a) impact 002-5 1.00 - 1.51

b) direct 0.02-02 1.00 - 1.02

Tab. 3 Acceleration ranges from ISO 4866 with respective ranges Y, (for the
commentary see the text above)

CONCLUSION

The objective of this paper is not to centralise all pieces of knowledge
on the problems of the influence of technical seismicity associated with
underground excavation on surface buildings and the influence of techni-
cal seismicity on shallow underground structures. The paper contains
several examples of measurements proving the fact that in some cases the
expectation of the influence of the vibration on the structure in question
is justified. As stated above, vibrations may be generated by various sour-
ces. It can be reasonably expected that the greatest effects will be indu-
ced by blasting operations. If the reference values specified in standards
(e.g. CSN 73 0040) are not exceeded, the damage to buildings in terms
of reduced serviceability is not to be expected. The limiting and critical
values for potential damage to buildings are usually specified for the
investigated locality with respect to the geological conditions and struc-
tural condition of the buildings.
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INTERAKCNI DIAGRAM PRO PROSTY BETON PODLE CSN EN 1992-1-1

INTERACTION DIAGRAM FOR UNREINFORCED CONCRETE
ACCORDING TO CSN EN 1992-1-1

MICHAL SEDLACEK, JIRI KRATKY

uvob

Definitivni osténi tunelovych staveb je v Ceské republice
plikace v podobé ¢asové ndrocnosti a vysoké pracnosti pri uklada-
ni vyztuze. Dal3i nepfijemnou skuteCnosti je trvale rostouci cena
betonarské oceli.

Pfi navrhovani definitivniho osténf je tedy nutné hledat nové pii-
stupy, které by neobsahovaly vyse uvedené technologické kompli-
kace a soucasné sniZily ndklady na vystavbu.

Jednim z takovychto pristupu je ndvrh a provadéni definitivniho
osténi z prostého betonu. Tento pristup je ve svété zcela béZny a byl
pouzit napfiklad pfi vystavbé Eurotunelu pro komoru kfiZeni
v hloubce 80 m pod hladinou mofre, ¢i pri vystavbé silni¢niho tune-
Iu Strenger (Rakousko).

V Ceské republice je dnes tento piistup spife vyjimkou.
V posledni dobé jsou u nds touto technologii postaveny pouze dva
tunely, zelezni¢ni tunely Nového spojeni (Vitkovské) a dalni¢ni
tunel Libouchec. D4 se predpokladat, Ze s pribyvajicim mnoZstvim
dobrych zkuSenosti s vystavbou nevyztuzenych osténi tunelt
poroste Umérné i duvéra investort v prosty beton.

Od prosince 2006 zacala v Ceské republice platit nova betonai-
skd norma CSN EN 1992-1-1, Eurokéd 2: Navrhovéni betonovych
konstrukci — Cdst 1-1: Obecné pravidla a pravidla pro pozemni
stavby [1]. Norma stanovuje kromée jiného také zakladni vztahy pro
navrhovani a posuzovani konstrukci z prostého betonu. Tento ¢la-
nek si klade za cil sezndmit Etendre se zdkladnimi vztahy pro posu-
zovéni prufezu z prostého betonu na kombinaci ohybového
momentu a normalové sily podle mezniho stavu tnosnosti (MSU).

CHOVANI KONSTRUKCI Z PROSTEHO BETONU PRI MSU

K poruseni konstrukci z prostého betonu muze dojit prakticky
dvéma zpusoby:

1) rozdrcenim tlateného betonu pii normdlové sile pusobici:

a) dostfedné nebo mimostredné, ale v jadru prufezu, zpravidla

bez vzniku trhliny od ohybu v betonovém pruarezu (obr. 1a),

b) mimostiedné mimo jadro prifezu, ale uvnitt celého obvodu

prufezu, pri¢emz lze pripustit vznik ohybové trhliny i jeji ne-
omezené otevirani (obr. 1b),

2) vznikem trhliny pfi normélové sile pusobici mimo obvod pru-
fezu, pri¢emz Gnosnost prufezu je zavisld na pevnosti betonu v tahu
za ohybu a trhlina nesmi vzniknout pii MSU, ktery je soulasné
i meznim stavem vzniku trhliny (MSVT), aby v kritickém prufezu
mohla nastat rovnovaha vnitinich sil (obr. 2).

INTRODUCTION

Reinforced concrete final liners of tunnel structures are required
in the majority of designs in the Czech Republic. But this solution
is associated with complications in terms of the consumption of
time and high labour intensiveness in the reinforcement placement
phase. Another unpleasant reality is the continually rising cost of
reinforcing steel.

It is therefore necessary for the final lining designer to seek new
approaches, such which would not involve the above-mentioned
engineering complications and, at the same time, would reduce the
construction costs.

The use of unreinforced concrete for the final lining belongs
among such approaches adopted by designers and contractors. This
approach is commonplace in the world; it was, for instance, appli-
ed to a cross-over chamber at a depth of 80m under the sea level
during the construction of Eurotunnel or during the construction of
the Strenger tunnel (Austria).

Regarding the Czech Republic, this approach is today rather
exceptional. Of late there are only two tunnels which have been
constructed by this technique, i.e. the New Connection railway tun-
nels under Vitkov hill, Prague, and the Libouchec motorway tun-
nel. We may expect that clients’ confidence in unreinforced conc-
rete will grow commensurately with the growing amount of positi-
ve experience of using unreinforced concrete for tunnel liners.

A new standard for concrete structures, CSN EN 1992-1-1,
Eurocode 2: Design of concrete structures — Part 1-1: General rules
and rules for buildings, entered into force in the Czech Republic in
December 2006 [1]. This standard defines, among other relations-
hips, the basic relationships for the designing and assessment of
unreinforced concrete structures. The aim of this paper is to inform
readers about the basic relationships applied when an unreinforced
concrete section is designed according to the ultimate limit state
(ULS) concept, for a loading combination consisting of a bending
moment and a normal force.

BEHAVIOUR OF UNREINFORCED CONCRETE STRUCTU-
RES IN THE ULTIMATE LIMIT STATE (ULS)

In practice, an unreinforced concrete structure may fail in the two
following ways:
1) as a result of crushing of concrete by a normal force acting:
a) concentrically or eccentrically, but still within the core of the
section, usually without a bending crack developing within the
concrete section (Fig.1a),

a) |.

Obr. 1 Tlakové poruseni prvku z prostého betonu (podle [3])
Fig. 1 Compressive failure of an unreinforced concrete element (according to [3])

Obr. 2 Mezni stav vzniku trhlin je soucasné MSU
Fig. 2 At the same time, the limit state of cracking is equal to the ULS



Obr. 3 Interakéni diagram pro obdelnikovy prirez z prostého betonu
Fig.3 An interaction diagram for a rectangular unreinforced concrete section

PonévadZ pfi prvnim zpusobu vypocétu lze predpoklddat, Ze
v tlatené oblasti betonového prarezu dojde ke zplastizovéni beto-
nu, je mozné pro stanoveni tinosnosti konstrukce pouZit plasticitn{
vypocet. Pfi druhém zptsobu vypoctu rozhoduje o tnosnosti kon-
strukce pevnost betonu v tahu za ohybu a s ohledem na malou hod-
notu pevnosti f 4 je vystizné uvazovat pruznostni vypocet.

Oba uvedené zpusoby vypoctu pro konstrukce z prostého betonu
1ze pouzivat podle [1] pro konstrukce prevazné tlacené (napr. klen-
by stropu, tuneld a most). Je oviem potieba posoudit také pod-
minky stability konstrukce.

Teoretické vztahy a predpoklady pro chovéani prvkd z prostého
betonu jsou podrobné uvedeny napt. v [2] a [3]. V tomto prispévku
se zaméfime na praktické vyuziti téchto teoretickych poznatku, tzn.
na posouzeni dnosnosti mimostiedné tlatenych obdelnikovych
prvku z prostého betonu pomoci interakéniho diagramu pro ohybo-
vy moment a normdlovou silu.

SESTROJENI INTERAKCNIHO DIAGRAMU PRO
SOUMERNY PRUREZ

Navrhovd pevnost betonu v dostfedném tlaku f 4

fn.r = acv'.p.r i jd‘
Ye
Qe pt Je redukeni souCinitel prihliZzejici k mensi duktilité zplasti-
zovaného tlaceného prostého betonu. Pfi meznim pomer-
ném stlaceni betonu €, = 3,5 %o doporucuje [1] volit hod-
notu & p = 0,8. Podle ndrodni prilohy v CR plati stejna
doporucend hodnota
fogc  charakteristickd hodnota pevnosti betonu v dostfedném
tlaku
Y.  soucinitel spolehlivosti betonu

Navrhova pevnost betonu v dostfedném tahu f4
Jonoos

C
Q¢ pr Je redukeni soucinitel duktility zplastizovaného taZeného
betonu pri vzniku trhliny. Tento soudinitel se podle ndrod-
ni prilohy uvazuje nasledovné:
Qi pl = 0.8 pfi splnéni dvou podminek (obr. 3, pfimka A):
— vystizné stanoveni nepfimych navrhovych zatiZeni od
objemovych zmén betonové konstrukce

-fc‘-rul = a('r.f-‘!’ ’
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b) eccentrically, outside the core section, but still within the con-
tour of the whole section, while the origination of a bending
crack and unlimited extension of the crack is permissible
(Fig.1b)

2) as a result of a crack developing due to a normal force acting
beyond the contour of the section; the loading capacity of the
section depends on the tensile strength of concrete and the
crack must not develop in the ULS (which is, at the same time,
the limit state of cracking (LSC)) so that the equilibrium of
internal forces can take place in the critical section (Fig. 2).

Because it is possible to assume for the former way of calculati-
on that the concrete will become plastic within the compressive
zone, it is possible to use the limit design (plastic design) approach
for the determination of the load-bearing capacity of the structure.
At the latter calculation way, the flexural tensile strength of conc-
rete is the deciding factor in terms of the loading capacity of the
structure; with regard to the low value of strength f,, it is apposite
to take the elastic design approach into consideration.

According to [1], the application of both of the above calculati-
on approaches for unreinforced concrete structures is possible for
structures where compressive stresses prevail (e.g. vaulted structu-
res of slab floors, tunnels and bridges). However, the structural sta-
bility conditions must also be assessed.

Theoretical relationships and conditions for the behaviour of
reinforced concrete elements are presented in more detail, for
example, in [2] and [3]. In this paper, we will focus on practical use
of the theoretical know-how, i.e. the assessment of the loading
capacity of unreinforced concrete rectangular sections under eccen-
tric compression by means of an interaction diagram for a bending
moment and normal force.

PLOTTING OF THE INTERACTION DIAGRAM FOR
A SYMMETRIC SECTION

The design strength of concrete in concentric compression f 4
! o=k ]

Qe pl 18 a reduction coefficient allowing for the lower ductility
of concrete which is plasticized under compression. The
[1] recommends that the value & ,; = 0.8 be chosen in the
case of the relative compression of concrete €., = 3.5 %eo.
According to the National Annexe, the same value is
recommended for the Czech Republic.

foc  a characteristic value of concrete strength in concentric
compression

Ye a coefficient of concrete reliability

The design strength of concrete in concentric tension f g

Fost o
I, = .

Qe pl is @ reduction coefficient for the ductility of plasticized
concrete in tension at the moment of cracking. According
to the National Annexe, this coefficient is taken into consi-
deration as follows:

Q¢ pr = 0.8 when the two following conditions are met (Fig. 3,
straight line A):

- the indirect design loads resulting from volumetric changes in

the concrete structure are appositely determined

- the characteristic tensile strength of concrete f.y ¢ o5 is guaran-

teed through preliminary testing of the concrete to be used

e pt = 0.6 when at least one of the above two conditions is met
(Fig. 3, straight line B):

Xeept = 0.4 when neither of the above two conditions is met
(Fig. 3, straight line C):

fetk 0,05 @ characteristic value of concrete strength in concentric

tension

Ye a coefficient of concrete reliability

POINT 0 — THEORETICAL CONCENTRIC COMPRESSION

In the case of the limit design approach where the possibility of
buckling of the section can be excluded, we can determine the
normal force in the ULS using the relationship
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— zarucCeni charakteristické pevnosti betonu v tahu f 4 005 N =hh- f
’ Yo =

pucent CRara KerIstese pevi o M
prukaznimi zkouSkami pouZitého betonu ) ] ) ] ]
O pi = 0.6 pri spInéni aspon jedné z predeslych dvou podminek where b is the section width and h is the section depth
(obr. 3, pfimka B): and the failure moment:
Opi = 04 pokud neni splnéna ani jedna uvedend podminka M,,=0 (2)

(obr. 3, pfimka C):

Ny . . B However, the loading capacity of an element under concentric com-
fetk 0,05 charakteristickd hodnota pevnosti betonu v dostredném tahu § capacy

pression cannot be practically taken into consideration because [1] int-

Ye soucinitel spolehlivosti betonu roduces at least the so-called minimum eccentricity into the calculation.
BOD 0 — TEORETICKY DOSTREDNY TLAK POINT 1 - THE EFFECT OF GEOMETRICAL IMPERFECTION
Pfi plasticitnim vypoctu prifezu, u kterého lze zanedbat moZnost The required minimum eccentricities are given by the following
jeho vyboceni, muzeme urdit normédlovou silu pti MSU ze vztahu relationships: I
Niss =b-h- fcd' M By i = 30 3)
kde b je Sitka prufezu a h je vySka prufezu N 4
a moment Ginosnosti: M 0 €y in = 20 mn 4)
RdO = @ The above eccentricity covers the effect of geometrical imper-
Takto vypo&itana tinosnost dostfedné tla¢eného prvku se viak fections; we take the higher of the two values into consideration for
prakticky nedd uvazovat, nebot’[1] zavadi do vypo&tu alespon tzv. the calculation purpose. ) ) )
minimélnf vystfednost. . Wheq the section is under eccentric compression and the cracl.qng
is permitted, the loading capacity of the section can be determined
BOD 1 - VLIV GEOMETRICKE IMPERFEKCE generally using the limit design approach z:‘nd the relationship
Pozadované minimdlni vystfednosti jsou dany ndsledujicimi vztahy: No,=f, bl | f o | )
3) | h
e, . =— .
dmin =30 A 'IF.H | Nﬁ.-‘. €y ©®
€, min =20 mm “ This relationship is applicable with a theoretical limitation of the
y P N . desi tricit
Tato vystfednost pokryva ucinky geometrickych imperfekei a do csign ecoentictty Ose, < ‘r ! 7
vypodtu uvazujeme vétsi z obou hodnot. v oL gy
Pokud je ?rﬁ?ez mirpostf?dné tlaéenva.l je pfipvu§tén vznik .tr.hli/n When we put the higher of the ed,min values determined accor-
s jejich otevienim, Ize jeho tinosnost ur€it obecné podle plasticitni- ding to the relationships (3) and (4) into the relationships (5) and
ho vypoctu ze vztahu e (6), we will obtain the co-ordinates of the point 1.
Ny = foy b ho[1-— ®
POINT 2 — BOUNDARIES OF THE CORE OF THE SECTION

M. =N, e ©) When the value of the normal force eccentricity e; = h/6 and, in
Rdl Rd1 ©d . . . - . .
the case of elastic behaviour, the entire section is under compressi-

Tento vztah platf s teoretickym omezenim ndvrhové vystrednosti on, a crack will develop in the ULS after the effective compressive

O<e < ﬁ zone gets plasticized and the limit design relationships (5) and (6)
d ) ) will again be applicable for e; = h/6, i.e.
Po dosazeni do vztaht (5) a (6) vetsi z hodnot e, podle vzta- ( ¢ B h (8)
ht (3) a (4) dostdvame soufadnice bodu 1. I | |- T 6
T Rd 2 o ol [ | ,h
BOD 2 — HRANICE JADRA PRUREZU |1 | (&)
Pokud hodnota vystfednosti normélové sily ey bude mit hodno- h

Mo =Ny =
s o o

tu ey = h/6 a cely prufez pri pruzném chovéani bude namahén tla-
kem, potom pfi MSU po zplastizovani G¢inné tlaené oblasti se

objevi trhlina a budou opét platit plasticitni vztahy (5) a (6) pro POINT 3 - MAXIMUM VALUE OF THE FAILURE BENDING

w 2. h MOMENT IN THE CASE OF ECCENTRIC COMPRESSION
Nepp=foa b h-|1- — ®) acgiiergaz;irgr r=n hv/zl.ue o failur? mome:t e
3.
h Ny =1 ,'l"J'I.'-!!—_h" (10)
Mgy =Ngp- g ® |1
BOD 3 — MAXIMALNI HODNOTA OHYBOVEHO MOMENTU Mo=Nyyt jr; (11)

UNOSNOSTI PRI MIMOSTREDNEM TLAKU
Maximalni hodnotu momentu tnosnosti pfi MSU lze dosghnout POINT 4 — LIMIT ECCENTRICITY IN TERMS OF THE

pri ey = h/4. i PERMISSIBLE CRACK EXTENSION
2= Reference [2] contains the limit eccentricity e ;,, = 0.4h derived
Neys=f, b-h-|1- _ 4 (10) for a permitted crack length (h - x) = 0.75h. The co-ordinates of the

Rdg L h point 4 are then given by the relationship

f 2. «

Nus = b (1-204R) a2
h ol \ h
- il 13

M3 = Nias 4 an Mo =Npia 041 1
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BOD 4 — MEZNI VYSTREDNOST Z HLEDISKA PRIPUSTNEHO The loading capacity of the section determined by the limit
OTEVRENI TRHLINY design approach is limited from the point 4 to the origin of co-ordi-
nates by a straight line expressing the ratio My, / Ngy = 0,4h. The

Pro pripusténou délku trhliny (h - x) = 0,75h je v [2] odvozena mezni ‘ ; . .
prip y( ) jevi2l effect of the line comes to an end at the latest in point 5C (Fig. 3).

vystiednost eg j;, = 0,4h. Soufadnice bodu 4 jsou pak ddny vztahem

Nowmfooboh-[1-204R 12) | POINT 5 - BOUNDARY BETWEEN THE ELASTIC DESIGN
raa = S (12)
h AND LIMIT DESIGN APPROACHES
My, =Ngiy 04-h (13) Boundary point 5 must lie on a line which is permitted by the limit

eccentricity (e.g. €qim = 0,4h). In cases of larger eccentricities it is no
more possible to secure the equilibrium between external and internal
forces within the critical section in other way than by means of the
elastic design approach, using the design flexural tensile strength of

BOD 5 — HRANICE PRUZNOSTNIHO A PLASTICITNIHO concrete fq g, which is determined according to the relationship:
VYPOCTU Sarn =% S a4
Hrani¢ni bod 5 musi leZet na pfimce pripusténé mezni V}’/stfed-
nosti (napf. eq jim = 0.4h). Pri vétsich Vystrednostech ]1z nelze za_]l—

Od tohoto bodu 4 do pocdtku soufadnic omezuje plastickou
tnosnost prufezu pifmka vyjadiujici pomér Mg, / Ngg = 04h.
Prakticky jeji platnost skonéi nejpozdéji v bodé 5C (obr. 3).

where «, is a coefficient of the section width ( h must be put into
the relationship in mm)

stit rovnovahu vnéjsich a vnitinich sil v kritickém prifezu jinak nez / kA

pruznostnim vypodétem, pri vyuZiti ndvrhové pevnosti betonu o, =16~ = 1.0 (15)

v tahu za ohybu f .y 4 podle vztahu: \ 1000/ )
f:__,d‘ A= f:_.fd (14) The elastic design approach, which expresses the linearly elastic

behaviour of an unreinforced concrete element, is therefore appli-
cable in the case of eq > eq im = 0.4h.
(| 6 h ) >1.0 (15) The co-ordinates of points 5 (A through C) will be derived, using

kde o, je soudinitel tloustky prufezu ( h je nutno dosadit v mm)

1000 the elastic design approach, from the relationships:
Pro eg4 > eqim = 0.4h plati tedy pruznostni vypocet vyjadiujic (
linedrné pruzné chovani prvku z prostého betonu. N it o e b Bk 0.4-h i
PruZnostni vypocet urdi soufadnice bodu 5 (A az C) ze vztaht: R S S h (16)
\ B /
1 0,4-h r TR

Npas=a,, 'ﬂ-m'g'b'h' h =] (16) Myis = Npys 04+ h (17)
6 The results will depend on the selected value of the design
M. =N._-04-h A7) strength of concrete in concentric tension f,y, with the creep reduc-
Rd5 = 'YRd5 tion coefficient & . | taken into consideration (see pg 3 and Fig.3).

v zavislosti na hodnoté zvolené ndvrhové pevnosti betonu
v dostfedném tahu f_4 pfi uvazovani redukéniho soudinitele dotva- POINT 6 — PURE BENDING

rovani & ¢ py (Viz. str. 3 a obr. 3). In the case of linearly elastic behaviour of unreinforced concre-

BOD 6 — PROSTY OHYB te, the loading capacity of a rectangular section subjected to pure

R L o . . bending can be expressed simply by the following relationships:
Pri linedrné pruzném chovani prostého betonu lze tnosnost

obgielgﬂ(pvého prufezu namahaného ¢istym ohybovym momentem N pae = 0 (18)
vyjadrit jednoduse vztahy: Nyjo = 0 (18) Mo st F I R (19)
Mpis =0 fou ‘é'b’hz (19) o
POINT 7 — SIMPLE CONCENTRIC TENSION
BOD 7 - PROSTY DOSTREDNY TAH When the design loading capacity of unreinforced concrete struc-

tures is, exceptionally, calculated with tensile normal forces taken
into consideration, it is also possible to use the co-ordinates of
point 7 for the concentric tension, which are given by the following
relationships for the strength of concrete in concentric tension f g

Pokud se vyjime¢né u konstrukci z prostého betonu uvaZuje
navrhova tnosnost s prihlédnutim k tahovym normalovym silam,
lze vyuZit i soufadnic bodu 7 pro dostfedny tah, které jsou dédny
nésledujicimi vztahy, pro pevnost betonu v dostfedném tahu f,.4

X . ithout coefficient & }): 5 .
(bez souinitele & p): e 20 (wit W' N mhhe f (20)
Npiz=b-h- f.4 0 i fu @2
= (22) Mg.=0
M Rd7T = 0 Rt
ZAVER CONCLUSION
Vzhledem k rychle rostouci cené betondrské oceli, Casové naro¢- Considc?ring th.e rapidly growi.ng cost of reinfo.rcing steel, the high
nosti a vysoké pracnosti pfi jejim uklddani se dd predpokladat, Ze consumption of time and labour intensiveness dupng the placement of
projektanti budou stéle vice nuceni zvaZzovat alternativni ndvrh nos- reinforcing bars, we can expect that designers will be more and more
nych konstrukei z prostého betonu. Jako exemplérni piiklady tohoto forced to take unreinforced concrete design alternatives of supporting
trendu v tunelovém stavitelstvi mohou poslouZit tunely Libouchec structures into consideration. The Libouchec and New Connection tun-
a Nové spojeni. nels may be presented as typical examples of this trend.
ING. MICHAL SEDLACEK sedlacek@ko-ka.cz, KO-KA, s. r. 0, ING. MICHAL SEDLACEK, sedlacek@ko-ka.cz, KO-KA, s. r. o,
DOC. ING. JIRI KRATKY CSc., jiri.kratky@fsv.cvut.cz, DOC. ING. JIRI KRATKY, CSc., jiri.kratky@fsv.cvut.cz,
CVUT PRAHA, Fakulta stavebni CVUT PRAHA, Fakulta stavebni
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VYSTAVBA SILNICNICH TUNELU HEDINSFJORDUR NA ISLANDU
CONSTRUCTION OF ROAD TUNNELS IN ICELAND

DAVID CYRON, ERMIN STEHLIK

ovob

Prudky rozvoj ekonomiky Islandu a snaha islandské vlady o zlepseni
dostupnosti diive velmi izolovanych mést si vynutily vystavbu novych sil-
nic a tunelt. Jednim z takovychto projektu na zlepeni dostupnosti mésta
Siglufjordur na severu Islandu s cilem zajistit kratsi spojeni s druhym nej-
vétSim islandskym méstem Akureyri je i stavba Hédinsfjardargéng s tunely
Siglufjordur a Olafsfjordur. Po dokonent tohoto projektu se rovnéZ znac-
né zkrati doba jizdy mezi mésty Siglufjordur a Olafsfjordur. Zvlaste
vyznamné bude pro obyvatele dopravni spojeni v zimnich mésicich, kdy
nepriznivé pocasi s privaly snéhu Casto zneprujezdni stdvajici kratsi, asi
60 km dlouhé spojeni mezi obéma mésty, pricemz delsi spojent je 250 km.

Metrostav a. s. zvitézil v roce 2006 spole¢né s mistni islandskou staveb-
ni firmou Héfell é.h.f. v soutéZi na realizaci tohoto projektu. Za tunelovou
Cast projektu je odpovédny Metrostav a. s., prace na silnicich a mostech
pak budou provadény firmou Héfell é.h.f. Cely projekt je plné hrazen ze
stitnich zdroju a investorem stavby je stdtni organizace Vegagerdin
(Islandskad silni¢ni sprava), stavebnim dozorem je povérena islandska firma
Geotek. Préce na tomto projektu byly zahdjeny v zaii 2006.

POPIS TRASY PROJEKTU

Stavba ve sméru od mésta Siglufjérdur zacind stani¢enim 0,000 km
napojenim na stavajici komunikaci, pokracuje po nasypu udolim Fardard
az k prvnimu hloubenému tdseku, ktery zac¢ind na staniceni cca 2,275 km
a kon¢i stani¢enim 2400 km. Déle pokracuje raZzend Cdst tunelu
Siglufjordur se stoupanim 1 % az do staniCeni cca 4,025 km, odsud pak
razend st pokracuje se sklonem 3 % az do staniceni 6,050 km. V tdoli
fjordu Hedins prechézi trasa v hloubeny tsek do stanieni cca 6,150 km.
V ndsledujici ¢4sti je trasa komunikace vedena po ndspech a po mostu
délky 14 m pres tok ficky Hédinsfjardard. Poté trasa pokracuje hloubenym
dsekem ve staniceni cca 6,775 km az 6,925 km, na néjZ navazuje raZend
¢ast tunelu Olafsfjordur se stoupanim 3 % az do staniceni cca 8,375 km. Po

4 X4

tomto stoupdni pak razend ¢ast tunelu Olafsfjordur klesd ve sklonu 1 % az

INTRODUCTION

Rapid economical development in the Iceland and the government effort
to improve accessibility to the previously isolated towns resulted in requi-
rements to build new road and tunnels. One of such projects to improve the
accessibility of small town Siglufjordur in the north of Iceland to the second
largest city in Iceland Akureyri is the project Hédinsfjardargdng with
Siglufjordur and Olafsfjordur Tunnels. After the Project completion the tra-
velling time between the towns Siglufjordur and Olafsfjordur will be signi-
ficantly shortened. This will be important mainly during the winter period,
when during the adverse weather conditions with the heavy snow storms,
the shortest, 60 km connection between the two towns is often closed; the
longer route is 250 km.

In 2006 the Metrostav a.s., in joint venture with the local company Hafell
¢h.f., won the competition to build this project. Metrostav a.s is responsible for
tunnelling part; Héfell é.h.f. will build roads and bridges. The whole project is
completely financed by government and the client is the government organiza-
tion Vegagerdin (Icelandic Road Administration), supervision performs the
Icelandic firm Geotek. The construction of the Project started in 2006.

PROJECT DESCRIPTION

The station 0.000 starts from the Siglufjérdur by connection to the existing
road and continues on the rockfill within the Fardard valley towards the first
open cut section, which starts at station 2,275 km and ends at station 2.400 km;
follows the mined tunnel section with uphill gradient 1% to the station
4.025 km. From there the alignment goes with downhill gradient 3% to the sta-
tion 6.050 km. In the valley of the fjord Hedins the route is again in the open
cut section until the station 6.150 km. In the following section the route goes
on rockfills and bridge (length 14 m) over the Hédinsfjardara River. Over the
rockfills the route continues into the open cut section between the stations
6.775 km and 6.925 km; follows mined section of Olafsfjordur Tunnel in uphill
gradient 3% to the station 8.375 km. After this uphill section the gradient falls
in 1% towards the station 13.850 km. The last open cut section ends at station

Obr. 1 Mapka oblasti
Fig. 1 Region Map
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do stani¢eni 13,850 km. Posledni navazujici hloubeny tsek kon¢i ve stani-
Ceni cca 13,925 km. Celd dopravni stavba je pak napojena ve staniCeni cca
14,100 km na stdvajici komunikace v osadé Olafsjordur. Tunelové ¢dst pro-
jektu je tedy tvorena dvéma dvoupruhovymi silniénimi tunely
s identickymi jmény jako prilehld mésta, tj. tunely Siglufjorour
a Olafsfjordur. Prajezdni prafez tunelt je ddn norskym profilem T8,5.

13.925 km. The project route is connected at the station 14.100 to the existing
road in Olafsfjorour.

Mined sections consist of two lane road tunnels named after the towns
they are connecting, i.e. Siglufjordur and Olafsfjorour Tunnels. The tunnel
clearance profile is according to Norwegian profile T 8.5.

SIGLUFJORDUR TUNNEL
TUNEL SIGLUFJORDUR TOtAl 1ENGHH c.eoorve e 3875m
CELKOVA EIKA ... 3875m Mined section length ... ..3 650 m
razena Cast.... 3650 m Mined cross section ........ 52.83 m?2
razeny prurez...... 52,83 m? Cross section at widening... 7525 m?
prufez v odstavu...........c...cc...... 7525 m? Open cut (WESE POTLAL) c....vuevrerierieeissenseeieeeesesssesseessesessesseenens 125 m

hloubeny tsek (zdpadni portdl)..........
usek se sklonem 1 % (dovrchni razba)..
usek se sklonem 3 % (tGpadni razba).....

Section with 1% gradient (driven uphill)........c..cccoevecurieiuenncecs 1625m
Section with 3% gradient (driven downhill) ............ccceeneene. 2025 m
Open cut (east portal)..........cooeerereerererenncnes

hloubeny usek (vychodni portdl)....... ... 100 m NUMDET Of WIAENING.........ovevveveeeieeeieeesesseesseesseesseesseesseesssesssssssessasnees 6
pocet ZAIVUL ..ot es et senans 6 ks Mined SECON VOIUMIE ......veeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeenes 200 000 m3
kubatura razenych Casti........coveveveeeerereniririeeieeeeeeens 200 000 m*
) ) OLAFSFJORPUR TUNNEL

TUNEL OLAFSFJORDUR TOl IENGHH c.vooeveii e 7 150 m
CEIKOVA dEIKA ..o 7150 m Mined section 1ength .............oooo..ooeerevvecomeeeeecceeeeeeeeceeeeereesee 6925 m
raiené} (’::?1§tv ....... 6925 m Mined cross section .

raiogny prurez...... 52,83 m? Cross section at Widening...........ccocccvucuvuiicieieieicieincueincnennes 75,25 m?
prurez V,O(}StaVu 7525 m? Open cut (WESt POILAL) .......c.vueuiuiuriiieireieirieieieeeieieiseiesseieieeenes 150 m
hloubeny tsek (4padni POrtal).....ooooovvvesvvvrsssvvrsssivrsssnes 150 m Section with 1% gradient (driven uphill).... .1450m
dsek se sklonem 3 %................ 1450 m Section with 3% gradient (driven downhill) .. 5475m
tsek se sklonem 1 % .................. w5475 m Open cut (€ast POrtal) ........c..eveererereerererene .75m
hloubeny tsek (Vychodni POTtal) ..coeooovvvessvvrsssvrssssivrssies 75 m NUMBET OFf WIAENINE .o sesceeereeseesesesseceesseeeeessesssseeeeeee 12
pocet zahv% ..... o 12 ks N 380 000 m3
kubatura razenych Casti........cooeueueueuienennninieiciccccccens 380 000 m?

DESCRIPTION OF GEOLOGICAL CONDITIONS

The tunnels are built in the Trollaskagi peninsula, consisting of the com-
plex of basalt formations with the sedimentary interbeds. This volcanic
complex is of a lower tertiary age, when short periodical lava eruptions
alternated with short periods of volcano clastics sedimentation. The rocks
are in sub-horizontal layers and disturbed by dominating NS tectonics. The
overburden height varies between 5 m at portal areas to 800 m under the
Holsfjall peak. In areas with the high overburden the rock bursting could
occur. The first case probably already happened in the Siglufjorour Tunnel,
with the overburden around 400 m. During the tunnel excavation there are
larger water inflows of cold water encountered, the possibility of the ther-
mal water inflows also exists.

POPIS HORNINOVEHO MASIVU V TRASE TUNELU

Tunely jsou razeny v horském pdsmu Tréllaskagi (Poloostrov Trolld),
tvoreném komplexem basickych azZ intermedidrnich hornin se sedimentér-
nimi vlozkami. Tento vulkanicky komplex je spodnéterciérniho staii, kdy
dochézelo k periodickym vylevim ldvy s kratkymi periodami, béhem
nichz sedimentoval vulkanoklasticky materidl. Horniny jsou subhorizon-
talne uloZeny a poruseny prevladajici severojizni tektonikou. Vyska nadlo-
7{ se pohybuje od cca 5 m v blizkosti portdli aZ po vice neZ 800 m pod
vrcholem Holsfjall. V oblastech s vysokym nadloZim muZe z divodu
extrémnich bo¢nich tlaka dochdzet ke vzniku odpryska horniny. Prvnf pii-
pad jiz nastal v tunelu Siglufjordur pfi vySce nadlozi kolem 400 m.

Obr. 2 Podélny profil trasou s tunely Siglufjiirdur, a Olafsﬁﬁrdur
Fig. 2 Longitudinal Section with Siglufjordur a Olafsfjordur Tunnels
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Pri razbe se vyskytuji zvySené pritoky studené vody, je moznost vyskytu
i termdlnich vod.

Tunel Siglufjéréur

Vyse uvedend charakteristika odpovidd i geologické situaci ovetené raz-
bou tunelu. Pfevlddajici horninou je Cedi¢ se zjevnym subhorizontalnim
uloZenim s proménlivou porositou, s prechody do jemnozrnnéjsi kompakt-
néj§i facie. Proménlivost vlastnosti horninového masivu v horizontdlnim
sméru je ddna podminkami pfi vlastnim vzniku pfikrovu (napt. proplyné-
ni, cirkulace roztoku, ochlazovéni taveniny), takZe vyjimkou nejsou ani
prechody do $mouh vulkanické brekcie zemitého charakteru. Sedimentérn{
tufitickd poloha byla v prubéhu razby identifikovdna v délce 400 m. Jeji
mocnost se pohybovala okolo 1 m s mirnym tklonem k jihozdpadu.
ZastiZené Zilné horniny jsou rovnéZ bazaltoidniho charakteru, severojizni-
ho sméru se strmym tklonem, fddové metrovych mocnosti. Vzhledem
k jejich malé Cetnosti jsou ve vztahu k vlastni razbé bezvyznamné.
Tektonika je prevazné severojizniho sméru. Nékolik zastiZenych poruch
o mocnosti 1 — 5 m je tvofeno mylonitizovanou horninou s uréitym nega-
tivnim vlivem na razbu. Méné rozsitena je tektonika sméru SZ-JV, kterd je
patrn¢ mladsi neZ tektonika severojizni. Projevuje se predevsim brekciovi-
tym porusenim hornin s lokdlni kavernizaci. Zdroven muze byt provdzena
zvySenym pritokem vody.

Tunel Olafsfjdréur

Celd dosavadni razba tunelu Olafsfjsrdur probihd ve vulkanickych hor-
nindch terciérniho stafi. Jednd se vétSinou o CediCe, zEasti vulkanoklastika.
Cedice jsou jemné aZ stfedné zmité, kompaktni i proplynéné, Zasto se
v nich vyskytuji zeolity. Zily prostupujici masiv jsou tvofeny rovnéz &edi-
Cem, ale znaéné kreh&im a silnéji podrceném neZ u tunelu Siglufjorour.
Vulkanoklastické sedimenty jsou zastoupeny tzv. scorii (sope¢nd struska)
a Cervenym piskovcem. V edicich se vyskytuji vlozky jemnozrnnych tufi-
td ulozenych téméf horizontdlnd. Zatiidéni horniny (dle CSN 73 1001) se
pohybuje prevazné v rozmezi R2 — R4, hodnota indexu Q od 0,08 do 7.0.
Horninovy masiv je znacné tektonicky porusen. Hlavni puklinové systémy
jsou orientovany jednak priblizné kolmo k ose tunelu, jednak rovnobézné
s ni. Jejich sklon je velmi strmy, vétSinou kolem 80°. Na mnoha mistech je
hornina pusobenim tektonickych sil detailné rozlamédna. AZ do stani¢en{
cca 13,100 km nebyly pritoky podzemni vody do tunelu vyznamné
aneovlivnily postup razby. Teprve od uvedeného stanieni se zaCaly prito-
ky zvySovat aZ na vice nez 2000 I/min ve stanic¢eni 12,940 km.

POSTUP VYSTAVBY

Pro raZzbu tunelu byl zvolen postup vystavby s cilem minimalizovat
moznd rizika dpadni razby s co moznd nejrychlej$im dokon¢enim projek-
tu. Oba silni¢ni tunely jsou proto raZeny zdroven, coz rozdéluje cely pro-
jekt na dvé samostatné tunelové stavby. Jak jiz bylo zminéno, nejkratsi
dopravni vzddlenost mezi obéma stavbami je pfi nezarucené sjizdnosti nej-
krat$i komunikace 60 km. Razba tunelu na projektu Hédinsfjardargong
byla zahdjena v zafi 2006 tunelem Siglufjérdur ze zdpadniho portdlu
v blizkosti fjordu Siglu. Na tunelu Olafsfjordur byly prace zahdjeny
v listopadu 2006 od vychodniho portdlu nedaleko fjordu Olafs. Oba tune-
ly jsou stejného profilu, béZny profil je 52,83 m?. V pravidelnych vzdale-
nostech (cca 500 m) budou v tunelech vyrazeny rozsitené profily pro
odstaveni vozidel o pfiném prifezu 75,25 m?. Profil pro odstaveni vozi-
del je rozsifeny stridave na kazdé strané vozovky.

Tunel Siglufjérdur o délce 3,650 km je raZen od obce Siglufjordur smé-
rem do zcela neobydleného a nepfistupného fjordu Hedins. Po jeho pro-
razeni a nezbytnych pracich na prekondni fjordu Hedinsfjordur pomoci
silni¢niho ndspu a mostu bude z Hedinsfjoérduru zahdjena protirazba dal-
Stho tunelu Olafsfjordur. RaZba tohoto tunelu o celkové délce 6,925 km
byla od stejnojmenného mésta zahdjena 2 mesice po zacdtku praci na krat-
$im tunelu.

OSTENI A VYBAVENI TUNELU

Celkovy nédvrh osténi tunelu je zaloZen na zkuSenostech s vystavbou
tunelt ve Skandindvii a spadd do kategorie ,,Jow cost tunel, coZ znamena,
Ze definitivn{ osténi je v pfevazné mife provadéno jiz béhem razby a tvori
jej pouze nezbytné nutné vystrojovaci prvky s ohledem na bezpecnost pri
vystavbé a predpoklddanou Zivotnost tunelu. Snahou investora a dodavatele
je tedy vybudovat tunelové osteéni tak, aby pokud mozno nevznikaly doda-
te¢né ndklady na doplnéni osténi dalsi vrstvou stfikaného betonu ¢i doda-
te¢nym osazovdnim svorniki po vyraZeni tunelu. Z duvodu snahy
o vystavbu trvalého jednoplastového osténi se pouzivaji trvalé kotvy SN
a CT BOLT se systémem Comci Coat®, které maji povrch opatfen galvani-
zovanou vrstvou a nétérem. Vrstva stifkaného dratkobetonu tfidy C35/40
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Obr. 3 Zarizeni staveniste Siglufjordur
Fig. 3 Site Arrangements in Siglufjordur

Siglufjdréur tunnel geology

The above description is in an agreement to the geological conditions
encountered during the tunnel excavation. Dominating rock is basalt with sub-
horizontal bedding, with changing porosity and with transfer to fine-grained
facia. Variability of the massif in the horizontal direction is given by the condi-
tions during the overthrust creation (e.g. gas effects, liquid circulation, cooling
of lava), therefore even the transitions into the smear of volcanic breccias of soil
character are not uncommon. During the excavation the sedimentary tuff layer
was identified for the length of 400 m. Its thickness was approximately 1 m with
slight dip to SW. The encountered dykes are also of basaltic character, NS direc-
tion with the steep dip, the thickness usually in metres. Some encountered faults
with the thickness between 1 m to 5 m are formed by mylonitized rock and they
have certain negative impact on the tunnel excavation. Less widespread is
NW-SE tectonics, which is probably younger than NS tectonics. It could be cha-
racterized by the breccias disturbance of the rock with local caverns. At the same
time the larger water inflows could be encountered.

Olafsfjdréur tunnel geology

The excavation so far is in volcanic tertiary rocks, mostly basalts and par-
tially volcano-clastics. The basalts are fine to medium grained, compact and
also foamed by gas, often with zeolite. The dykes are formed also by basalt,
but more brittle and more broken than in Siglufjordur Tunnel. Volcano-clas-
tic sediments are represented by scoria and red sandstone. In the basalt for-
mations there are interbeds of nearly horizontal fine-grained tuff layers. The
rock classification (according to the Czech Standard CSN 73 1001) is pre-
dominantly between R2 —R4, the Q value according to the Barton NGI clas-
sification is 0.08 to 7.0. The rock mass is heavily broken. The main joint sets
are orientated either perpendicularly to the tunnel axis, or parallel to it. Their
dip is very steep, mostly around 80°. In many places the rock is heavily bro-
ken as a result of tectonic forces. Up to the station km 13.100 the water
inflows into the tunnel were not significant with low impact on the excava-
tion itself. Only behind this station the water ingress started to be higher, in
the station of km 12.940 the water inflow reached more than 2000 I/min.

TUNNEL CONSTRUCTION

For the tunnel construction the sequence allowing minimizing the risks con-
nected with downhill tunnelling and at the same time shortening the constructi-
on period was chosen. Both tunnels are built at the same time, which divides the
whole project into two independent tunnelling sites. The shortest transport
distance between the tunnel sites is 60 km, road negotiability not always gua-
rantied. The construction of the Hédinsfjardargong Project started in September
2006 with works on Siglufjorour Tunnel West portal, close to the Siglu fjord.
Works on Olafsfjsrdur Tunnel started in November 2006 from the East portal,
close to the Olfas fjord. Both tunnels are of the same profile, which is 52,83 m?.
In regular intervals (approximately 500 m) are the widening of 7525 m2, ser-
ving as lay-bys for vehicle emergency parking. Lay-by position changes regu-
larly from one side of the road to the other one.

Siglufjordur Tunnel, which is 3.650 km long, is driven from the
Siglufjordur towards the completely uninhabited and inaccessible Hedins
fjord. After the tunnel completion and necessary works on rock fills and
bridge construction, the counter driving of Olafsfjérdur Tunnel will start.
The driving of Olafsfjorour tunnel, 6.925 m long, started 2 months after the
works in the Siglufjordur tunnel started.

LINING AND TUNNEL FACILITIES

The tunnel design is based on Scandinavian approach and comes into the
“low cost” category of tunnels; part of the permanent lining is installed already
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Obr. 4 Zarizeni staveniste Olafsfjordur
Fig. 4 Site Arrangements in Olafsfjordur

je navrZena o tloustce 50-80 mm. Po aplikaci jsou stifkané betony oSetfo-
vany kropenim vodou nebo musi obsahovat piisadu pro oSetfent stitkaného
betonu TCC 735. Po vyraZeni tunelu a vyhodnoceni stavu osténi tunelu ve
vztahu k lokdlnim geologickym a hydrotechnickym podminkdm bude osté-
ni doplnéno dalsi vrstvou stifkaného betonu a trvalymi svorniky. V misté
prusaku pak bude tunel vystrojen izolaci proti vodé (a mrazu) z PVC roho-
Zi a PE f6lie na obloukové ocelové konstrukei zakotvené do osténi tunelu.
V breznu 2007 se z iniciativy investora zacalo se zkuSebnim pouZitim krys-
taliza¢ni piisady do betonu Xypex, kterd by méla zvétsit odolnost strikané-
ho betonu proti prasakiim podzemni vody a sniZit pouziti PE f6lii na mini-
mum. Definitivni odvodnéni je pomoci boéni podélné drendze DN 50, své-
déné po cca 50 m pres Cistici $achty DN 400 do hlavni drendZe DN 110.

Useky hloubenych tunelt budou vytvoreny z monolitického Zelezobe-
tonu pomoci posuvného bednéni.

Provozni technologii tunelu tvoii rozvody elektroinstalace zajistujici
osvétleni tunelu a funkci ventildtori napoméhajicich proudéni vzduchu
v tunelu.

METODA VYSTAVBY TUNELU

Projektovd dokumentace a veSkeré specifikace jsou zaloZeny na nor-
skych predpisech a zkuSenostech. Jednd se o ,,skandindvskou metodu®,
kdy se postupuje podle moznosti s co nejdel§imi zdbéry (5 m) a pokud
moZno s minimélnim poctem zajistovacich prvku. Hlavnim bezpe&nost-
nim prvkem zajisthjicim stabilitu lice vyrubu je kotveni a stifkany beton
aplikovany mokrou cestou. Stifkany beton obsahuje vétSinou ocelova
vldkna. Kotveni lice vyrubu je provddéno lokdlné podle mistnich geo-
technickych podminek v kazdém zdbéru.

Pruizkumné predvrty

Soudésti razby tunelt je i systematické vrténi prizkumnych predvrta,
které se obvykle v poctu 1 az 2 ks vrtaji v délce 25 a7z 33 m, s prekryvem
6 m. Predvrty vrtané vrtacim vozem Axera Tamrock T11-315TCAD slou-
Zi pro ovéreni geologickych podminek pro razbu a zejména pro zjistovan{
pritomnosti podzemni vody. Na zdkladé mnozstvi vody, jeji teploty a tlaku
se rozhoduje o dal§im postupu.

vrtani Celby

Vrténi je zabezpeCeno rovnéz s pomoci tfilafetového vrtactho vozu
Axera Tamrock. Na obou tunelech se kazdy dalSi zabér vétSinou vrtd na
maximdlni zdbér 527 m, pouze v pripadech Zhoréen}'lch geologickych
pomért se zabér zkracuje a7 na 3 m. Vrtaci vozy JSOU vybaveny poloauto-
matickym systémem TCAD, coZ je program pro méfen{ p021ce a sméru
vrtné korunky. Systém je urCeny pro vrtdni s pfedem pfipravenym vrtnym
schématem, ktery je do systému TCAD prendSeny z flash disku. Za pomo-
ci laserového paprsku jsou vrtnd schémata i pozice lafet uvedeny do sou-
ladu se souradnicemi tunelu. Obsluha pak zabezpeCuje co nejpresnéjsi
navrtdni vrtného schématu a navadi lafety na pozici vrtu ru¢né. Na vystu-
pech z palubniho po&itace vrtactho vozu je pak moZné zjistit skute¢ny pra-
béh vrtani, rychlost vrtdni, sklony a sméry vrtl a posuny jednotlivych lafet.

Trhaci prace

Na tomto projektu je jako prevazujici trhavina pouZivéna univerzalni
emulzn{ trhavina Titan 7000, kterou doddva firma Orica Mining Services
(dfive Dyno Nobel). Nabijeni je provadéno pomoci Cerpaciho zafizeni
Mini SSE (Site Senzitized Emulsion), které se k ¢elbé dopravuje na
ndkladnim automobilu. Pomoci tohoto systému lze Cerpat emulzi soucas-
né do dvou nabijecich hadic. Systém umoznuje davkovat mnoZzstvi trhavi-
ny v jednotlivych typech vrtii. Obrysové vrty jsou nabijeny redukovanym
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during the tunnel excavation and consists of necessary support measures requi-
red for the safe construction and required lifetime of the tunnel. The aim of both
the Client and the contractor is to install as much of the support during the tun-
nel excavation as possible, without the necessity to apply additional shotcrete
layers or to install additional bolts. Part of the effort to install permanent single
shell lining is the application of permanent bolting using the SN bolts and CT
bolts with Comci Coat® system,; the surface protection is by galvanized coating.
The steel fibre shotcrete thickness is generally designed to be 50-80 mm. After
the shotcrete application the curing of shotcrete is by spraying the water on the
lining, or the shotcrete has to comprise the additive TCC 735 for internal curing.
After the tunnel excavation completion, based on an evaluation of the existing
geological and groundwater conditions, the support of the tunnel will be com-
pleted by additional layer of shotcrete and permanent bolting. In areas with
water leakage the tunnel will be provided by waterproofing (and frost protecti-
on) consisting of PVC mats and PE sheets supported by steel arches and ancho-
red to the tunnel lining. In March 2007 the Client initiated test application of
Xypex additive, which should increase the shotcrete resistance against water
leakages and therefore minimize the application of PE sheets. Drainage of the
tunnels is by the longitudinal side drain DN 50, connected in the interval of
50 m via cleaning shafts DN 400 into the main drain DN 110.

Open cut tunnels will be built from the reinforced concrete by help of tra-
velling formwork.

Tunnel facilities consist of electrical installations and equipment for light-
ning and ventilation, which helps to the air flow in the tunnel.

EXCAVATION METHOD

The design and specifications are based on Norwegian regulations and expe-
rience. Resulting “Scandinavian Method” uses the maximum length of round
(5 m), with minimum support measures. The main support providing the stable
conditions is bolting and the shotcrete applied by the wet method. In most cases
the shotcrete is with the steel fibres. Bolting is executed mostly as a “spot bol-
ting”, based on the local geotechnical conditions of each round.

Probehole drilling

The part of the excavation process is a systematic drilling of generally
1 to 2 probeholes, which are drilled in lengths 25 m to 27 m, with 6 m over-
lap. The probeholes drilled by Axera Tamrock T11-315TCAD drill rig serve
for the verification of the geological conditions and mainly for detection of
the ground water presence. Based on volume of the water and its pressure
and temperature, the decision about further advance is taken.

Face drilling

The face drilling is by the same three boom drill rig Tamrock as for the pro-
behole drilling. In both tunnels the round is usually drilled to the full length
5.27 m, only in the case of difficult geological conditions the round length is
shortened to 3.0 m. The drill rigs have semiautomatic system TCAD, which is
the program to measure the position and the direction of a drilling bit. The sys-
tem is designated for drilling with in advance prepared drilling pattern, which is
loaded into the TCAD system by the flash disc. By help of a laser beam, the dril-
ling pattern and boom positions are correlated with the tunnel alignment coor-
dinates. The operator afterwards secures the exact drilling of the pattern by hand
positioning of the boom. On the print-outs of the onboard computer the actual
drilling parameters as a drilling speed, the inclination and direction of single
drill holes and motion of the booms could be verified.

Blasting

In most cases the universal blasting emulsion Titan 7000, supplied by the
“Orica Mining Services” (formerly Dyno Nobel), is used in the Project.

Obr. 5 Vrtaci vuz na Celbé tunelu
Fig. 5 Drill Rig at the Tunnel Face
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mnoZstvim trhaviny a tim se dosahuje sniZzeni nadvylomu s minimdlnim
poruSenim masivu za obrysem raZzeného tunelu. Zavedenim emulznich
trhavin se podafilo zkrdtit ¢as na vlastni nabijeni trhaviny. Emulznf trhavi-
ny patif k primyslovym trhavindm s nejmens$im mnoZstvim toxickych
plynt v povybuchovych zplodinéch, takZe bylo moZné také zkratit Cas
nutny na odvétrdni Celby tunelu. Jednoznaéné se potvrdilo, Ze pouZivand
emulze je trhavina vhodnd pro rozpojovani v tvrdych a krehkych horni-
ndch. V mékkych ¢i dokonce plastickych horninovych pomérech je jeji
pouZiti problematické. V pripadé nepiiznivych geologickych poméru
(zejména vyskyt poréznich tuft) je vhodnéjsi pouZivat klasické ndlozko-
vané trhaviny (dodavatelem je rovnéz fa Orica). V n¢kterych piipadech se
pouZivd kombinace obou typt trhavin. K po¢inu emulznich trhavin se pou-
Zivaji 25 g po€inové ndlozky Nobel Prime®, které jsou spolu s rozbuskou
i emulzni trhavinou vloZeny do vrtu soucasné s hadici na ¢erpani emulze.
K roznétu ndloZi se pouZzivaji neelektrické rozbusky systému NONEL LP.

Vétrani tunell

Systém vétrani je navrZen jako separatni foukaci vétrani. Vétran{ raZe-
ného tunelu je provadéno pomoci lutnového tahu z nevyztuzenych luten
o pruméru 2 x 2100 mm a dvou lutnovych axidlnich ventildtora
Cogemacoustic typ T2 180. Ventilétory jsou dopInény o frekvenéni ménic,
ktery umoznuje plynulou regulaci ota¢ek podle vyrazené délky tunelu.
Tim lze dosdhnout zna¢nou usporu elektrické energie.

Nakladani rubaniny

Pro nakldddni je pouZivan naklada¢ Broyt D600W se 1Zici o velikosti
3.4 m3. Jedna se o stroj, ktery nema vlastni pohon a k &elbé je dopravovan
taZenim pomoci dumperu. Vlastni pohyb nakladaCe na pracovisti je zapre-
nim o IZici a provedenim ndsledného posunu. Nasazeni tohoto nakladace
provizely mnohé té€zkosti zejména s rychlym zaskolenim osadek a velka
poruchovost stroje. Jeho vykon pri naklddani je vSak ve srovndni
s kolovymi nakladaci neprekonatelny. Navic je ho moZné vyuZivat
k dobirdn{ spodku tunelu a také k prvnimu obtrhdn{ vyrubu. Jako zdloha
jsou na stavbe pfipraveny kolové nakladace Volvo 180E.

Doprava rubaniny

Rubanina je prepravovdna velkokapacitnimi dumpery Komatsu
0 nosnosti 35 t. Jejich pocet na jednom tunelu bude pfi nejvétsich odvoz-
nich vzdalenostech az 6 kusu. Rubanina je ukldddna na docasné i trvalé
skladky v blizkosti tunelovych portéld. Vhodny vytéZeny materidl je pak
ddle zpracovdvan v drtickdch na razné frakce a zavaZen do t€lesa ndsypu
budouci prilehlé silnice.

Obtrhavani vyrubu

Obtrhéni je v prvni fazi nahrubo provadéno 1zici nakladace Broyt. Po
odtéZeni rubaniny se v mechanickém obtrhdvani pokracuje pomoci kolo-
vého bagru Komatsu 150 s kladivem ¢i se 1zici. Pfed néaslednymi pracov-
nimi operacemi se provadi ru¢ni obtrhdni vyrubu z ploSiny vrtného vozu.

Kotveni vyrubu

Zpravidla se provadi po odtéZeni rubaniny a obtrhani vyrubu, pouze
v piipadé rozvolnéné horniny s nepfiznivymi geologickymi poméry se
kotvi aZ po nanesenti vrstvy stifkaného betonu. PouZivaji se kotvy CT (CT
Bolts vyrabéné firmou Orsta Stahl, Norsko), dle SN kotvy, lepené kotvy
a IBO kotvy. Kotvy jsou v délkdch 3 az 6 m.

Stiikany beton

Stitkany beton je aplikovdn standardné s pomoci Cerpadla
a manipuldtoru Meyco Potenza. PouZziva se mokrd smes tfidy C 35/40.
Betonova smés je podle mistnich geologickych podminek doplnovéna
ocelovymi vldkny typu Sika Fiber CHO 65/35 NB. Pfed nandSenim stii-
kaného betonu musi byt lic vyrubu peclivé omyta tlakovou vodou, aby se
dosahlo odstranéni prachu a drobnych dlomku horniny. Omyti je provadé-
no manipuldtorem Meyco Potenza, ktery spliiuje zadané podminky na tlak
i mnozstvi stifkané vody za jednotku Casu. Po nastifkdni vrstvy betonu je
jeho povrch po dobu 7 dnu kropen vodou. Povrch nastiikaného betonu
musi byt po tuto dobu neustédle vlhky. Kropeni betonu vodou je v souc¢asné
dobé nahrazovano prisadou pro oSetfeni stifkaného betonu TCC-735,
kterd je do betonu zamichdna jiZ na betonérce. Betonova smés je dodava-
na v domichdvacich islandskou firmou BM Valld.

Injektaze tunelového piedpoli

Tato operace raziciho cyklu se aplikuje pro omezeni pritoku vody. Prace
jsou provadény na zdkladé dlouholetych zkuSenosti zejména z vystavby

Obr. 6 Bagr Broyt pri nakldddni v tunelu
Fig. 6 Broyt Loader in Action

Charging is by the pumping unit Mini SSE (Site Sensitized Emulsion),
which is transported to the tunnel face by a small truck. With this system
the emulsion could be pumped into two holes simultaneously. The system
allows changing the charge according to the type of the blast hole. Contour
holes are charged by a reduced amount of emulsion to reduce the overbre-
ak and also to reduce the negative impact of blasting to the surrounding
rock. Introduction of the emulsion explosive enabled shortening of the time,
required for charging. Emulsion explosive belongs to the blasting agents
with the lowest volume of toxic gases in after-blast fumes, which allowed
shortening of the time required for the tunnel face ventilation. It was con-
firmed that the emulsion is suitable for blasting in hard and brittle rocks. In
softer rocks, with “plastic” properties is the use of emulsion more proble-
matic. In the case of porous tuff is better to use classical explosives (supp-
lied also by Orica). In some cases the combination of both types of explo-
sives is used. As a boosters the 25 g Nobel Prime® boosters are used, which
are inserted into the blast holes together with non-electric detonators
NONEL LP during the emulsion pumping.

Tunnel ventilation

The ventilation system is designed as separate blowing ventilation. The
tunnel ventilation is by 2 x 2100 mm diameter non-reinforced ducts and two
axial ventilators Cogemacoustic, type T2 180. Ventilators have frequency
converter allowing smooth revolution regulation according to the length of
excavated tunnel. This enables electric power savings.

Muck loading

For muck loading the electric loader Broyt D600W with the 3.4 m® sho-
vel is employed. The equipment is without its own drive and to transport it
to the tunnel face the dumper has to be used. The movement at the face is
by bracing the equipment by shovel, followed by turning it into required
position. The start of working with this loader was connected with many
problems, mainly in respect with the timely operator training and also with
the breakdown rate. However, the loader performance is, comparing to the
wheel loaders, unmatched. Moreover, it can be used for invert excavation
and also for the first scaling operation. As a back-up the Volvo 180E wheel
loaders are available on the site.

Muck transport

The muck transport is by the Komatsu dumpers, mostly with 35 tons
capacity. Their number in one tunnel will be 6 as maximum, depending on
the excavated tunnel length. The muck is dumped both into the temporary
and permanent dumping sites, located close to the tunnel portals. Suitable
material is further treated in a crusher into different fractions and used for
rock fills for the future road.

Scaling

The initial scaling is done usually by Broyt shovel. After the mucking is
completed the scaling continues by mechanical scaling by the Komatsu 150
excavator, either by the hydraulic hammer or by the shovel. Before the fol-
lowing working operations, usually the hand scaling from the drill rig sho-
vel is performed.

Bolting

Bolting is usually performed after scaling operations, only in the case of
very loose rock conditions the shotcrete is applied first and the bolting fol-
lows. CT Bolts (produced by Orsta Stahl, Norway), SN bolts or IBO bolts

are used in lengths from 3 m to 6 m.



Obr. 7 Injektdzni souprava v tunelu
Fig. 7 Grouting Unit in the Tunnel

tunelt v Norsku. Jednd se o tzv. ,pre-grouting®, coZ predstavuje cilenou
injektdZ provéadénou pred Celbou s pomoci vé&jitt vrta délky 20 az 24 m.
Kritériem pro zahdjeni injektdZe jsou piitoky z pruzkumnych predvrtu.
V pripadé studené vody (pod 15 °C) se kriticky ptitok pohybuje v rozmez{
150 az 600 V/min. Z4leZ{ pak na posouzeni stavebnim dozorem, ktery zva-
Zuje tlak vody i trvalost pritoku a podle toho rozhoduje o zahdjeni injektd-
Z7e. Pro geotermdlni vodu jsou kritéria mnohem piisnéjsi. Jiz pri 20 I/min.
pro vodu nad 15 °C je nutné provadét tésnici injektdz. Toto kritérium je
proto tak prisné, Ze tunely prochazeji v blizkosti geotermalnich zén, ve kte-
rych jsou vrty zdsobujici teplou vodou obé mésta. PouZivd se injektdZni
souprava UNIGROUT EH 400 — 2x100 MWB s prislusenstvim od firmy
Atlas Copco. Do doby napséni ¢lanku se injektovalo pouze injektdZzi smési
na bdzi cementa.

DOSAZENE VYKONY

K datu 20. 6. 2007 bylo na tunelu Siglufjordur vyrazeno 1840 m tunelu
se tfemi odstavnymi zélivy, na tunelu Olafsfjordur pak 1215 m se dvéma
odstavnymi zdlivy. Maximdlni dosaZeny postup na jednom tunelu byl za
mésic duben, kdy bylo na tunel Siglufjordur vyrazeno 302 m/mésic.

Po dvodnich mésicich doslo k plnému zapracovéni razi¢skych osddek,
které se na projektu stiidaji v dvoumési¢nich turnusech. Vykony dosazené
pii raZbé tuneli v po&dtku praci byly ovlivnény zécvikem pracovnika na
technologii raZby tunell v pevnych hornindch a zejména vyuZivanim nové
technologie trhacich praci, kterd nikdy predtim nebyla u Metrostavu pou-
Zita. Vysledky v poctu metrii za mésic jsou rovnéZ ovlivnény nepfiznivéj-
§fmi geologickymi poméry, neZ které byly ptuvodné predpokladany. Podle
Ceskych méfitek je nemyslitelné, Ze v nékterych tsecich s porusenou hor-
ninou je definitivn{ ostén{ tunelu navrZeno pouze ze svorniku a vrstvy stif-
kaného betonu.

Vykony pri razbé znalné ovliviiuje poruchovost mechanizace.
U nékterych stroji byla zv1asté na zaétku raZeb nutna nepretrzitd pritom-
nost pracovniku autorizovaného servisu. Odlehlost stavby pak zpusobova-
la, a zfejme i v budoucnu bude znamenat prodlevy pii doddvce nahradnich
dilu.

ZAVER

Metrostav a. s. uspél v mezindrodni soutéZi, které se ziCastnily jak
islandské, tak i norské stavebni firmy. Je vSeobecné zndmo, Ze vystavba
tunel ve Skandindvii patif mezi nejlevnéjsi na svété. Proto je pred pra-
covniky Metrostavu a. s. ndro¢ny tikol v této ,.konkurenci se cti obstit i po
vyrazeni obou tunelt a uvedeni nové komunikace do provozu. Realizace
projektu v zahranif s pouZitim novych technologii i novych materidlu je
nejen velkd vyzva pro zicastnéné zaméstnance firmy, ale zejména pak
velka prileZitost pro ziskani znalosti i zkuSenosti, které bude mozné uplat-
nit na dalSich projektech nejen v zahranici, ale i v tuzemsku. Uspét pri trva-
1ém a naro¢ném dozoru investora, pokud jde o kvalitu provadénych praci
a termint vystavby, pii dodrZeni vlastnich nékladu, by bylo velmi dobrym
vkladem tuneldrského kolektivu divize 5 pro budoucnost firmy. Dosavadn{
spoluprdce s na$im partnerem ve sdruZeni, firmou Hafell a také spolupra-
ce s velmi zkuSenym stavebnim dozorem a investorem k tomu dava ves-

keré predpoklady. .
ING. DAVID CYRON, cyron@metrostav.cz ,
METROSTAV a. s., divize 5
ING. ERMIN STEHLIK, ermin.stehlik@seznam.cz,
tunelovy konzultant
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Shotorete

The shotcrete application is by the Meyco Potenza pump and robot arm,
the wet shotcrete method uses concrete C 35/40. Based on the encountered
geological conditions the steel fibres Sika Fiber CHO 65/35 NB are appli-
ed to the shotcrete mix. Before the shotcrete application the excavation has
to be carefully cleaned to remove the dust and small rock pieces. Cleaning
is also done by the Meyco Potenza equipment, which fulfils the specified
requirements in respect of a volume and pressure of the cleaning air/water
jet. After the shotcrete application the shotcrete has to be cured by spraying
the surfaces with water for 7 days. Curing by water was replaced by inter-
nal curing agent TCC 735, which is applied during the mixing process
directly in the batching plant. Concrete is supplied and delivered to the site
by truck mixers by Icelandic company BM Vall4.

Pre-grouting

This activity is included into the excavation cycle to reduce the water lea-
king into the tunnel, when required. The works’ specification is based on
long term experience gained mainly during the tunnel construction in
Norway. Pre-grouting is performed ahead of the face by help of grouting
hole fans, length of 20 m to 24 m. The decisive criterion for starting the
grouting operation is the volume of the water flowing from the probe holes.
In the case of cold water (under 15° C) the critical inflow is between 150
I/min to 600 I/min. The actual decision when to start the grouting is on the
Supervision, they consider not only the volume, but also the pressure and
constancy of the inflow. For geothermal water the criterion is more strin-
gent. Already by 20 I/min inflow of water with the temperature above 15° C
the grouting should start. One of the reasons for such tight specification is
the fact that the tunnels are passing in the vicinity of geothermal zones, in
which the deep drill holes supplying both towns with hot water are located.
The grouting units UNIGROUT EH 400-2x100 MWB with the accessories
from Atlas Copco are on the both tunnel sites. So far, only the cement grou-
ting was used on both sites.

CONSTRUCTION PROGRESS

To the date June 20, 2007 the excavation in the Siglufjorour Tunnel rea-
ched 1840 m, with the three widening profiles, in the Olafsfjordur tunnel the
excavated length was 1215 m with the two widening profiles. The maxi-
mum monthly advance rate was achieved in Siglufjordur Tunnel during the
month April 2007, when 302 m of the tunnel was excavated.

After the learning curve during the first months all the tunnelling crews,
which are alternating in two month intervals, got fully familiar with the new
technologies and equipment. The progress achieved during this initial peri-
od was affected by the training in application of new equipment, but main-
ly in the application of the new blasting technology, never used by
Metrostav before. The monthly progress rates are also affected by more dif-
ficult geological conditions than were expected. According to the Czech
way of designing the tunnels, it would be impossible to have in some tun-
nel stretches with heavily broken rock the permanent lining only in the form
of shotcrete and bolts.

The achieved rates are also affected by the break-downs of tunnelling
equipment. For some of the machinery the permanent presence of authori-
sed service provider was required. The remoteness of the sites was a cause
for some delays in spare parts delivery, which might be a problem for the
future as well.

CONCLUSION

Metrostav. a.s. succeeded in the international competition, in which the
Icelandic and Norwegian contractors took part as well. It is well known fact
that the tunnel construction cost in Scandinavia is among the lowest in the
whole word. Therefore, there is a difficult task ahead for the Metrostav staff
to succeed in this “competition” also after the Project completion.

The Project execution in a foreign country, with the application of new tech-
nologies and materials is not only a great challenge for all the participating
employees, but also the great opportunity to gain experience, which could be
applied in the future projects not only abroad, but also at home. To be successful
and to achieve good quality of works, by keeping the own budget, all this under
the permanent and demanding supervision of the Client, should be excellent
investment into the future of the tunnelling team of the Metrostav a.s., Division
5. So far, the cooperation with our local JV partner Hafell é.h.f. and also the coo-
peration with our very experienced Client and Supervision are providing all the
conditions for achieving this goal. .

ING. DAVID CYRON, cyron@metrostav.cz ,
METROSTAV a. s., divize 5

ING. ERMIN STEHLIK, ermin.stehlik@seznam.cz,
Tunnelling Consultant
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VYSTAVBA PODZEMNIHO VYUKOVEHO STREDISKA JOSEF
V OPUSTENEM DULNIM DILE MOKRSKO - CELINA

CONSTRUCTION OF THE JOSEF UNDERGROUND EDUCATIONAL
FACILITY IN THE ABANDONED MINE OF MOKRSKO - CELINA

VLADIMIR PRAJZLER

ovob

Po nékolika letech jednéni a priprav a pulro¢ni vystavbé dochézi
k otevieni ojedinélého dila nejen v ramci Ceské republiky, ale i stfedni
a vychodni Evropy. V ¢ervnu 2007 probéhne slavnostni otevien{ ared-
lu a v z4fi bude zahdjena vyuka studentt podle jiZ pfipravenych stu-
dijnich plédnt v Podzemnim vyukovém stredisku Josef.

Rozmach podzemniho stavitelstvi v poslednich letech souvisi se zvy-
Sovanim néroka na kvalitu Zivotniho prostiedi, se stdle zesilujicim tren-
dem vyuziti podzemi pro dopravni stavby, pro umistovani technologic-
kych celkil, skladti nebo vystavbu &istiren odpadnich vod. Upravy prv-
nich 570 m §tol elinského pdsma predstavuji prvni krok k vybudovéni
rozsdhlé podzemni geotechnické laboratore, kterd bude slouZit pro pri-
pravu a Skoleni odbornikt, vyzkum novych technologii i ovéfovan{
modern{ techniky. Potencial vyuziti dila v budoucnosti je velky vzhle-
dem k rozsahu jiZ vyraZenych §tol a rozmanitosti geologickych poméra.

Stavebni prace na zpfistupnéni podzemi probihaly v obdobi od zari
2006 do tnora 2007, v soucasné dobé probihd priprava vyuky.
Inicidtorem akce byla Fakulta stavebni CVUT, kterd bude také nasled-
nym provozovatelem dila. Projektantem DSP, RDS a konzultantem pri
vystavbé pro podzemi byla firma IKP Consulting Engineers, s. r. 0.,
pro nadzemni ¢ast ASA Projekt Pribram, zhotovitelem byl Metrostav,
a.s., divize 5, investorem Metrostav, a. s., generdlni reditelstvi. Cilem
vystavby bylo upravit opusténé dulni dilo pro praktickou vyuku stu-
dentu stavebni fakulty a experimentalni védecko-vyzkumnou &innost.
V prvni fézi zpfistupnovani podzemi byla upravena pouze Cést pdter-
niho prekopu ke kiizeni slednych §tol loziska Celina a zapadni &dst
loziska Celina. Tento ¢ldnek se zabyvd pouze pribéhem této fize
vystavby podzemni Césti stiediska. Vybér lokality, jeji historie, geolo-
gie a budouci vyuZiti podzemi jsou popsdny v materidlech stavebni
fakulty (viz lit [1], [2]). V budoucnu se ofekévd rozsiteni podzemnich
pracovi§t'i vystavba definitivnich objekti zdzemi na povrchu.

NAZEV STAVBY

Nazev akce se v prubéhu pripravy nékolikrat zménil. ProtoZe se oce-
kdvalo, Ze podzemni pracovis§t¢ budou vyuZivat a navstévovat
i zahranini subjekty, hledal se ndzev, ktery by byli schopni vyslovit
a zapamatovat si i cizinci. Jména jako Mokrsko a Celina jsou pro cizince
nevyslovitelnd, proto byl zvolen nazev Josef. V bohaté historii ¢eského
hornictvi se jméno S$tola Josef vyskytuje snad nejastéji, po boku jmen

Obr. 1 Pohled na portdly v viinoru 2007
Fig. 1 View of the portals in February 2007

INTRODUCTION

After several years of negotiations and preparations and six
months of construction, a unique venue, within not only the Czech
Republic, but also in Central and Eastern Europe, is to be opened.
The opening ceremony for the Josef Underground Educational
Facility will be held in June 2007 and student classes will begin in
September 2007, according to the prepared curricula.

The expansion of underground engineering in recent years is rela-
ted to the increasing demands for environmental quality and with an
upward trend for transport sctructures, the placement of technologi-
cal units, and storage and water treatment underground.
Reconstruction of the first 570m of the Celina Deposit represents the
first step towards the establishing of an extensive underground geo-
technical laboratory, which will serve for the education and training
of specialists, the research of new technologies, and for modern tech-
nology testing. The venue has great potential in the future with
regard to the extent of excavated galleries and a variety of geologi-
cal conditions.

Construction work for the underground accessibility took place
from September 2006 to February 2007. Currently, the educational
courses are being prepared. The project initiator was the Faculty of
Civil Engineering of the Czech Technical University, which will sub-
sequently be the operator of the Facility. The designer of the building
permit related documentation (BPRD), the implementation docu-
mentation (ID) and the consultant for the underground constructions
was IKP Consulting Engineers, s. 1. 0., ASA Projekt Pfibram for the
above-ground part, the contractor was Metrostav, a.s., division 5, and
the investor Metrostav, a.s., general management. The objective of
the construction was to adapt the abandoned mine for the practical
education of the students from the Faculty of Civil Engineering and
for experimental scientific research. Only part of the main gallery, as
far as the intersection of the galleries of the Celina Deposit and the
western part of the Celina Deposit, was rebuilt in the first stage of
work to open up the underground. This article focuses only on the
process of this stage of reconstruction of the underground area of the
Facility. The choice of this locality, its history, geology and future
use of the underground space is described in the materials from the
Faculty of Civil Engineering (see literature [1] & [2]). Expansion of
the Underground Facility and the construction of the stable surface
service area are expected in the future.

=

Obr. 2 Odboceni k akumuldtorovné, pitvodni stav po otevieni §toly
Fig. 2 Turning to battery charging station, original situation after gallery opening



Obr. 3 Odboéeni k akumuldtorovné, stav pred dokoncenim
Fig. 3 Turning to battery charging station, situation before finishing

Yoev,

jako Michal, Martin, Anna nebo Barbora. Nejzndm¢jsi je asi Stola stejné-
ho jména ve zpfistupnéném podzemi v Jilovém. Stola Josef byl i pivodni
ndzev dila vyrazeného v 80. letech minulého stoleti v Mokrsku a Celing.
Podle informaci pracovniki Rudnych dola (dnes Diamo), ktefi se na
razbé podileli, byla §tola pojmenovdna po Josefu Pravdovi, ktery byl v té
dobé predsedou Ceského geologického tiadu.

POPIS STOL

,.Stola Josef* je vlastné komplex slednych chodeb a §tolovych pie-
kopt na loZiscich Celina, Mokrsko-zdpad a Mokrsko-vychod vybudo-
vanych v letech 1980-1991 béhem téZkého bénského prizkumu
v oblasti historické tézby v zlatonosném reviru Psi hory. Pétetni pre-
kop délky 1835 m spojuje loZisko Celina s loZisky v oblasti Mokrska.
Na lozisku Celina byla vyraZena 2 mezipatra, +20 a +40. Mezipatra
byla spojena se Stolovym horizontem 4 kominy a v trovni +40 byla
vyrazena jedna vétraci chodba vedouci na povrch. Prvnich 165 m pre-
kopu je nyni upraveno jako pristupova cesta na pracovisté v lozisku
Celina a pro prohlidky vefejnosti. V zdpadni &ésti loziska Celina
s celkovou délkou chodeb 405 m bude probihat vyuka studentu
a experimenty. Ostatni &4sti loZisek budou béZnym ndvstévnikam
nepristupné.

U portdlu je tunel kompresorovny soubézny se Stolovym prekopem
a saci prekupek, ktery privadél vzduch do kompresorovny. Ve vzdélenos-
ti 80 m od portdlu je byvald akumuldtorovna (lokomotivni depo), ve sta-
ni¢eni 750 m od portalu jsou prostory byvalé prachdrny se zasypanym
kominem SP/K-1 vysky 90 m. Ve stani¢eni 1820 m se nachdzi odboceni
ke kominu SP/K-2, vysky 133 m, ktery byl znovu otevien a vyuZit pro
obnovu prirozeného vétrani prekopu a jako zdroj vzduchu pro separatn{
vétrani pracovist'v zapadni &asti loziska Celina.

Sledné chodby na loZiscich jsou vedeny zdpado-vychodnim smérem,
prekopy pak severo-jiznim smérem. Tomu odpovidd i puvodni znacen{
prekopt v diilnich mapach — SP a JP. Cislovani piekopti je zvoleno smé-
rem od péterniho prekopu na zdpad lichymi ¢isly, na vychod sudymi, aby
byla zajisténa jednoduchd orientace pii pobytu v podzemi pri neocekdva-
nych situacich.

Celkova délka chodeb je 9259 m (méfeno z dulnich map). K tomu je
tieba pricist svislé kominy (3ibiky), 5 komind v loZisku Celina vedoucich
do mezipater, komin u prachdrny a 4 kominy v loZisku Mokrsko vedouci
a7z na povrch, vysky celkem cca 700 m. Dohromady bylo vyraZeno takika
10 km podzemnich dél. Pro predstavu o rozsahu dila uvddime tabulku 1.
Cast podzemi Smérné chodby (m) Prekopy (m) Celkem (m)

Stolovy prekop,

a jeho odbocky 1835 1988
Celina, zapadni ¢ast 148 257 405
Celina, vychodni ¢ast 351 937 1288
Celina, mezipatro +20 480
Celina, mezipatro +40 670
Sledna chodba severo-vychod 215
Prachérna 188
Mokrsko-zapad 455 1 080 1535
Mokrsko-vychod 750 1740 2 490
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CONSTRUCTION NAME

The name of the project has been changed several times during the
development. As it was expected that the Underground Facility would
be used and visited by foreigners, a name was sought so that they
would be able to pronounce and remember it. Names such as Mokrsko
and Celina are unpronounceable for foreigners; that is why the name
Josef was chosen. In the rich history of Czech mining, the name “gal-
lery Josef” seems to be the most frequently used, as well as Michal,
Martin, Anna or Barbora. The best known gallery with the same name
is found in an accessible underground location in Jilové. Gallery Josef
was also the original name of a place constructed in the 1980s in
Mokrsko and Celina. According to information from the employees of
Rudné doly (Diamo nowadays) who participated in the tunnelling, the
gallery was named after Josef Pravda, the chairman of the Czech
Geological Office (Cesky geologicky tfad) at that time.

DESCRIPTION OF GALLERIES

The “Gallery Josef” is in fact a complex of galleries and cross-cuts
in the Celina, Mokrsko-West and Mokrsko-East Deposits, built from
1980 to 1991 during heavy mining prospecting in a historical mining
area in the gold-bearing district of Psi Hory. The main gallery with
a length of 1835m connects the Celina Deposit with the deposits in the
Mokrsko area. Two sublevels have been driven in the Celina Deposit:
+20 and +40. The sublevels have been connected with a main level
with four shafts; one ventilation gallery leading to the surface has been
constructed at +40. The first 165m of the main gallery are now arran-
ged as an access road to the working place in the Celina Deposit and
for public visitors. Students’ education and research work will take
place in the western part of the Celina Deposit with a total length of
galleries of 405m. Other parts of the deposit will be inaccessible to
regular visitors.

At the portal, there is a compressor-room tunnel, parallel with
a main gallery and a small ventilation cross-cut, which brings air into
the compressor room. There is a former battery charging station (loco-
motive depot) about 80m from the portal; areas of the former explosi-
ves store with the SP/K-1 buried shaft with a height of 90m are found
750m from the portal. A turning to shaft SP/K-2 with a height of 133m
is found 1820m from the portal that was opened again and used for
renewal of the natural ventilation of the main gallery and as an air
source for the forced-air supply of the working places in the western
part of the Celina Deposit.

The galleries in the deposits lead west to east and the cross-cuts lead
north to south. The original marking of the cross-cuts on the mine
maps — SP and JP — refer to this. The cross-cuts west from the main
gallery are marked using odd numbers and eastwards using even num-
bers, to ensure simple orientation during unexpected situations in
mines.

The total length of the galleries are 9259m (measured from mine
maps). Vertical shafts (staple pits) to the galleries must be added, as
well as five shafts into the Celina Deposit leading to the sublevels, the
shaft near the explosives store and four shafts in the Mokrsko Deposit
leading to the surface, with a total height of about 700m. Altogether,
almost 10km of underground works were constructed. To illustrate the
extent of the mine, table 1 is included.

Underground part  Guiding galleries (m) Cross-cuts (m) Total (m)

Main gallery

and its insets 1,835 1,988
Celina, western part 148 257 405
Celina, eastern part 351 937 1,288
Celina, sublevel +20 480
Celina, sublevel +40 670
Gallery north-east 215
Explosives store 188
Mokrsko-West 455 1,080 1,535
Mokrsko-East 750 1,740 2,490

Tab. 1 Extent of mine excavations
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Tab. 1 Rozsah podzemnich del
PRIPRAVA PROJEKTU

Po vybéru lokality bylo tieba vyjadfeni vSech vlastniku dila
a okolnich pozemkd. K ziskdni pozemka prispél velmi vstficny postoj
zéstupci Ministerstva Zivotniho prostfedi, Lest Ceské republiky
i obce Chotilsko, v jejimz katastru se dilo nachdzi, a to formou prona-
jmu, nebo beztiplatného prevodu.

Zéasadnim problémem pro projekt predstavovalo stanoveni, zda
prdce na zpristupnéni $toly Josef v lokalité Mokrsko je nutno povazo-
vat za hornickou ¢innost, ¢i za ¢innost provddénou hornickym zpuso-
bem. Pro kaZdou ¢innost plati jiné predpisy i opravnéni k projektovani,
provddéni i provozovéani. Po predbézné konzultaci s pracovniky
Obvodniho batiského tiadu Kladno byl podén dotaz na Cesky batisky
urad, ktery rozhodl takto: ,,Vzhledem ke skute¢nosti, Ze $tola Josef je
v registru hlavnich dulnich dél vedena jako opusténé dulni dilo, je
nutno prce na jejim zpristupnéni a prace na udrZovani v bezpeéném
stavu povazovat ve smyslu ustanoveni § 3 pism. h) zdkona ¢. 61/1988
Sb. za &innost provddénou hornickym zptsobem. Pro tuto &innost jsou
pozadavky k zajiSténi bezpecnosti a ochrany zdravi pri praci
a bezpecnosti provozu stanoveny vyhldskou ¢. 55/1996 Sb., ve znén{
pozdéjsich predpisi® A: ,Prace na zpristupnéni opusténych dalnich
dél nepovoluje obvodni bansky udrad, ale mistné prislu§ny stavebn{
tirad; mistné prislu$ny obvodni bansky trad se, jakoZto doteny orgdn
statni spravy, k projektové dokumentaci pro zpfistupnéni pouze vyjad-
fuje a pfi provddéni praci vykondvéd vrchni dozor nad bezpecnosti
prace a bezpecnosti provozu.*

Tim byly jednozna¢né stanoveny poZadavky na projekt a provadéni
stavby podle vyhlasky 55/1996 Sb.

DOKUMENTACE PRO STAVEBNI POVOLENI

Vsechny vstupy do podzemi byly zajistény pfi likvidaci dila v roce
2001, aby se zamezilo opakovanym ndvstévam nepovolanych osob.
Portély byly zavezeny materidlem z odvalu a zabetonovany masivnimi
zatkami, Gst{ vétraci Stoly bylo odstreleno, kominy vedouci na povrch
zasypdany. Pro zpracovani projektu DSP byly k dispozici dalni mapy,
vletné geodetického zamérenti, a vysledky pruzkumu Bériské zdchran-
né sluzby z roku 2005.

Nebyl zndm pricny prifez §tol, niveleta, rozsah poskozeni osténf,
stav nezaji$téného vyrubu, stav kolejové drazky, funkénost odvodnéni.
V dokumentaci jsme se proto soustiedili na vypracovan{ predbéZného
ndvrhu stavebnich tprav, ktery bude upfesnén po otevieni dila,
v rozsahu nutném pro stavebni povoleni. Hlavnim tikolem bylo ziska-
ni stavebnfho povoleni v co nejkratSim terminu, aby bylo mozZné dilo
otevfit a zahdjit stavebni prace. K tomu bylo zapotiebi zajistit vyja-
dieni vSech dotéenych organizaci a organu statni spravy. Celkem se
jednalo o 23! subjektl vyjadfujicich se k podzemni &asti. Zadost
o stavebni povolenf se poddvala spole¢né s projektem nadzemnf ¢dsti.

Jednim ze zddrhell bylo vyjddreni hasi¢u, jejichZ puvodni stanovis-
ko s vystavbou bylo nesouhlasné, protoze dokumentace neobsahovala
podrobné feleni pozdrni bezpenosti v souladu s CSN a vyhl.
246/2001 Sb., které je vyzadovano u béznych staveb v ramci staveb-
niho Tizeni. Po konzultaci se specialistou Metrostavu vydal Hasi¢sky
zéchranny sbor StredoCeského kraje nové vyjadreni, ve kterém kon-
statoval, Ze vzhledem k tomu, Ze se jednd o podzemni banské dilo, se
v tomto piipadé podle zdkona 133/1985 Sb. stitni pozédrni dozor nevy-
konava.

Pozadavky ostatnich orgdnt stdtni spravy bylo moZzné splnit
v prubéhu vystavby, tykaly se hlavné zptsobu vypousténi dulnich vod
do vod povrchovych.

REALIZACNI DOKUMENTACE STAVBY

Na tdvodnim jednani bylo dohodnuto, Ze realizacni dokumentace
bude zpracovdvdna v pribéhu stavby na zdkladé zjisténi skuteného
stavu Stoly po jejim otevieni a prubéZné preddvdna zhotoviteli po pro-
jedndni na vyrobnich vyborech. Pro téely kolauda¢niho fizeni bude
prepracovéna na dokumentaci skute¢ného provedent stavby.

Dokumentace zahrnovala zejména pudorys zpiistupnéné &dsti
s vyznaCenim jednotlivych dsekd dprav a umisténim vétrnich dveff,
vzorovy priény fez s vyznaCenim umisténi kolejové drazky, drendze,
skladby podlahy, prostorového usporddédni vedeni siti a luten. Dals{
vykresy dokumentace feily tpravy vétrniho objektu na kominu SP/K-
2, vytsteéni drendZe a podrobny ndvrh feSen{ stability vyrubu ve zpfi-
stupnéné &dsti podzemi, tj. ve Stolovém prekopu a v zdpadni Cdsti

PROJECT PREPARATION

After the locality was chosen, statements from all of the owners of
the mines and of the surrounding properties were needed. The helpful
approach from representatives of the Environmental Department of the
Czech Republic, Forests of the Czech Republic (Lesy Ceské
Republiky) and the Chotilsko municipality, in the cadastre of which
the mine is found, contributed to obtaining the lands either in the form
of rent or by voluntary transfer.

A crucial problem for the project was determining whether the work
to make the gallery Josef accessible must be considered mining activi-
ty or activity performed in a mining way. Different regulations and
licences for design, construction and operation are needed for each acti-
vity. After preliminary consultations with employees of the Regional
Mining Office in Kladno, an enquiry was submitted to the Czech
Mining Office that made the decision as follows: “With regard to the
fact that the Gallery Josef is registered in the Main Mining Works
Registry as an abandoned mine, work to restore its accessibility and
maintain it in a safe condition must be considered in the sense of pro-
vision § 3 Letter h) of Act No. 61/1988 Coll. to be work performed in
a mining way. Requirements for assurance of safety and occupational
health protection and operational safety for this activity are determined
by Public Notice No. 55/1996 Coll., as amended” and “Work on the
accessibility of all abandoned mines is not permitted by the regional
mining office but locally relevant construction administration; the
locally relevant regional mining office as a concerned body of state
administration only expresses their opinion on the project documenta-
tion for accessibility and performs the main supervision of safety work
and occupational safety during work.” In this way, requirements for the
project and the construction implementation were unambiguously
determined according to Public Notice No. 55/1996 Coll.

BUILDING PERMIT RELATED DOCUMENTATION

All entrances to the underground were secured against repeated ent-
ries of unauthorized people during the liquidation of the mine in 2001.
The portals were backfilled with material from tips and concreted over
with massive seals, a ventilation adit collar was blasted, and shafts lea-
ding to the surface were backfilled. For the design of the BPRD, were
available mine maps including geodetic measurements and results of
a survey by the Mining Rescue Service of 2005.

The cross-section of the galleries, levelling, extent of lining dama-
ges, the condition of unsupported excavation, the condition of the mine
railway, and the functionality of the drainage were not known. That is
why in the project documentation we concentrated on preparation of
the preliminary design of building alterations, which would be speci-
fied after the site is opened in the extent needed for a building permit.
The main task was to obtain the building permit as quickly as possib-
le to be able to open the site and start the building work. For this,
a statement from all of the organizations and state administration bodi-
es concerned was needed. In total, there were 23(!) subjects providing
opinions on the underground section. The request for a building permit
was submitted together with the plan for the above-ground section.

Obr. 4 Usazovaci jimka ve Stole
Fig. 4 Sump in the gallery




Obr. 5 Zaiisténi odvodnéni do potoka
Fig. 5 Outlet of the drainage system

loziska Celina.
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One of the problems was the opinion of the Fire Brigade, whose first
standpoint on the construction was negative, because the documents
did not include detailed solutions on fire safety in accordance with CSN
and Public Notice 246/2001 Coll., required for common constructions
within the building proceedings. After consultancy with a specialist
from Metrostav, the Fire Brigade of the Central Bohemian region issu-
ed a new opinion, stating that public fire supervision is not performed
according to Act No. 133/1985 Coll., because this is mining work.

Requirements of other state administration bodies that were fulfilled
during the construction related mainly to the way of discharging
ground water into surface water.

IMPLEMENTATION DOCUMENTATION

It was decided in the introductory negotiations that the implementa-
tion documentation would be designed during construction, based on
the real condition of the gallery ascertained after its opening and con-
secutively hand over to the contractor after negotiations on production
committees. It will be redone as documentation of real construction
accomplished for the purpose of the building permit process.

The documentation included in particular as a ground plan of the
accessible part with indications of the separate sections of adjustments
and locations of air doors, a cross-section with indication of the loca-
tion of the mine railway, drains, floor composition, layout of networks
and pipes. Other documentation drawings are focused on the air-lock
object of shaft SP/K-2, the drainage outlet and a detailed proposal for
excavation support in the accessible underground area, i.e. in the main
gallery and in the western part of the Celina Deposit.

PROCESS OF RECONSTRUCTION

After the building permit was obtained, the site opening went ahead
quickly. The work was started with the opening of the shaft SP/K-2
that assured the entry of fresh air into the main gallery. The shaft was
less backfilled than expected which made its opening easier. Part of the
material could also have been thrown down to the bottom without
making the shaft impassable. The shaft’s inlet was temporarily secured
against falls and unauthorized entry. Subsequently, the demolition of
the concrete seal of the gallery portal was performed. Measuring reve-
aled that the composition of the air would be suitable for the presence
of people and the underground work could start. The starting work
consisted of the demolition of the fixtures erected during the closing of
the mine, the mining out of the backfilling material in the portals and
the removal of the fixtures and fittings that would not be used in futu-
re operations. The work was complicated by the fact that the electrici-
ty was not connected throughout most of the construction and all equ-
ipment including the lighting had to be fed through a diesel aggregate
located in the front of the portal. A new transformer was commissio-
ned above-ground shortly before the construction was finished. The
material in the gallery was transported by use of a shear loader, lorry,
and a cart pushed along the rails.

Further work progress was specified on control days held every
week in the presence of the future operator (Faculty of Civil
Engineering of the Czech Technical University), the designer of the
underground section (IKP CE), the designer of the above-ground sec-
tion (ASA Projekt), the investor (Metrostav, general manager) and the
contractor (Metrostav, division 5). Occasionally, others were present,
e.g. the mayor of the Chotilsko municipality, representatives of the
Forests of the Czech Republic, a geodesist, a hydro-geologist,
a ventilation designer, a designer of the electric supply, etc. The main
issues of alterations are described in the following paragraphs.

WORK ON THE GALLERY FLOOR

The original material was transported by use of the mine railway
during mining. Its start section was dismounted (stolen) after mining
work ended. The rails were missing 80m from the portal to the battery
charging station; timber sleepers were dismantled at 40m to the wall as
far as the turning to the compressor room. However, the railway led
further through the whole main gallery to the Mokrsko Deposit. For
several weeks we discussed whether to complete the ransacked railway
part on wooden sleepers and place concrete on the floor up to the level
of the rails to enable rail transport in the gallery as well, or to remove
the rails in the entire opened part of the main gallery and just lay conc-
rete on the floor. Surprisingly, the more costly solution to maintain the
railway and concrete the main gallery floor was agreed, which enabled
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PRUBEH VYSTAVBY

Po ziskani stavebniho povoleni se urychlené pristoupilo k otevieni
dila. Price byly zahdjeny otevienim kominu SP/K-2, ktery zajistil pi-
stup Eerstvého vzduchu do Stolového prekopu. Zasyp kominu byl pro-
veden v men$im rozsahu, neZ se predpoklddalo, a tim bylo jeho otev-
feni jednodusdi. Cést materidlu bylo moZné shodit na dno, aniZ by
doslo k znepruchodnéni kominu. Ohlubeni byla provizorné zajisténa
proti padu osob a neopravnénému vniknuti. Nésledné bylo provedeno
probouréni betonového uzdveru portélu Stoly. Méfenim bylo zjisténo,
Ze slozeni ovzdusi vyhovuje pro pobyt osob a mohou byt zahdjeny
prace v podzemi. Pocdtecni prace spocivaly v bouran{ konstrukef pro-
vedenych prfi znepristupnéni dila, odtéZeni materidlu zavdzky
v portédlech i pred portdly a odstranovdni konstrukci, které nebudou
vyuzivdny prfi budoucim provozu. Prace komplikoval fakt, Ze na sta-
venisti nebyl takika po celou dobu vystavby pripojen elektricky proud
a vSechna zafizeni vletné osvétleni musela byt napdjena
z dieselagregatu umisténého pred portdlem. Nova trafostanice na povr-
chu byla uvedena do provozu az t€sné pred ukonlenim vystavby.
Doprava materidlu ve §tole byla pomoci bobcatu, multikdry a ru¢ni
pomoci voziku tla¢eném po kolejové drazZce.

DalSi postup praci byl upfesnovdn na kontrolnich dnech, které se
konaly kazdy tyden za tcasti budouctho provozovatele (Stavebni
fakulta CVUT), projektanta podzemni &4sti (IKP CE), projektanta nad-
zemni ¢asti (ASA Projekt), investora (Metrostav, g. f.) a zhotovitele
(Metrostav, divize 5). Pilezitostné se zdCastnovaly dali osoby, jako
starosta obce Chotilsko, zdstupci Lesi CR, geodet, hydrogeolog, pro-
jektant vétrdni, projektant elektroinstalace a dal$i. Hlavni body dprav
jsou popsany v nasledujicich odstavcich.

UPRAVY DNA

Puvodni doprava materidlu pri razbé dila probihala pomoci dalni
drazky. Jeji dvodni ¢dst byla po ukonceni praci rozebrdna (rozkrade-
na). Koleje chybely v dtseku délky 80 m od portilu aZ
k akumulétorovné, v délce 40 m aZ ke zdi za odbo¢enim ke kompre-
sorovné byly rozebrany i prazce. Ddle vSak koleje vedou celym pre-
kopem az na lozisko Mokrsko. V diskusi vedené nékolik tydna jsme
fesili, zda doplnit vyplenénou &ast koleji na dfevénych prazcich
a dobetonovat podlahu do trovné koleji, aby ve $tole byla moznd
i kolovd doprava, nebo koleje vytrhat v celé zprovoznéné &dsti preko-
pu a podlahu jen vybetonovat. Kupodivu zvitézilo ndkladnéjsi reSeni
koleje ponechat a zdroven podlahu prekopu vybetonovat, coZ umoz-
fiuje kolovou dopravu akumulatorovymi voziky i usnadiuje chuzi. Po
vyzkouseni, jak ndrocné by bylo o€istit praZce a prostor mezi nimi pro
betondz, bylo rozhodnuto, Ze v celém useku prekopu od portdlu ke
kiizi chodeb loZiska Celina budou praZce a zbyvajici koleje rozebrany
a kolejnice budou po o€istén{ svareny jarmy a znovu poloZeny na beto-
novou desku a zabetonovany. Chybéjici kolejnice byly ¢dstecné dopl-
nény z nepouzivanych ¢asti loZiska a vice nez 60 % dovezl Metrostav
z vlastnich zdroju v&etné tif novych vyhybek. Dno bylo srovndno do
jednotného sklonu nivelety 0,34 % od kiiZe az k portélu, lom dna staré
Stoly ve stani¢eni cca 100 m byl vyrovndn haldovinou a dovezenym
Stérkem. Na zhutnény podklad byla vybetonovdna podkladni vrstva tl.
jen 50 mm vyztuZena vzhledem k malé tloustce siti profilu 8 mm.

Obr. 6 Flexibilni lutny v prekopu SCH-Z/SP 11
Fig. 6 Flexible pipes in the cross-cut SCH-Z/SP 11

Obr. 7 Vétrni vrata na piekopu
Fig. 7 Air-lock door of the cross-cut

wheeled transport, with the use of electric fork trucks, and made
walking easier. After experiencing how difficult it would be to clean
the sleepers and interspaces before concreting, it was decided that the
sleepers and the remaining rails would be dismantled along the whole
length of the main gallery, from the portal to the intersection of the
Celina Deposit. The rails would then be welded with yokes, after cle-
aning, and then placed back on a concrete slab and poured out with
concrete. The missing rails were partly replaced using unused deposit
areas and more than 60% were brought by Metrostav from their own
sources including three new switches. The bottom was levelled to
a uniform inclination of 0.34% from the Celina intersection to the por-
tal; the change of the floor gradient of the old gallery 100m from the
portal was compensated with tip material and imported gravel.
A concrete floor base with a thickness of only 50mm was laid on com-
pacted ground reinforced with regard to the thinness, with an 8mm
mesh. For determination of the concrete quality, a mine water analysis
was promptly made. Class C30/37 concrete was chosen for its aggres-
siveness. Mine rails with a height of 90mm welded with 10mm thick
yokes were placed on the first layer and subsequently concreted up to
the height of the rail tops, so the thickness of the second layer was
100mm. The thickness of the concrete was verified by a static calcula-
tion; concrete in ideal humid conditions reaches high strength. After
concreting, a flange way was cut by a groove cutter at the rails for
a tipping wagons flange. The flange way is dewatered every 20m by
a vertical groove with a gooseneck with a 50mm profile directed into
drainage.

EXCAVATION SUPPORT

For the safe movement of people underground, it was necessary to
examine and secure the stability of the lining and the unsupported
excavation. It was discovered during the first inspections that the
lining and excavation were in good condition. Loose pieces of rock in
the main gallery were knocked down by tapping with baring rods; the
Celina working place was left without adjustments until a forced-air
supply was installed. After thorough visual checks with the presence
of a mining geologist and photographic documentation of the places of
potential instability in the re-open part of the main gallery and of the
Celina Deposit were taken, and measures of excavation support were
determined. Except for the cross-cut SP11 end, no locations with
endangered overall stability of the excavation were found in the acces-
sible area. That is why the excavation support consisted only of pro-
tection against the falling of small rock fragments. In particular,
instable blocks with adversely oriented planes of discontinuity
(cracks) were of concern. Lining of steel arch excavation supports at
portals were covered with shotcrete, loosened arches foots were conc-
reted, one declined arch in portal No. II was hydraulically lifted and
fixed. Before the reconstruction was handed over, an inspection of the
entire accessible underground area was performed using baring rods;
hollow spots revealed by tapping were carefully bared down. The
inspection concentrated in particular on calottes up to shoulder-height.
On three places where failure zones were larger and crushed rock too




TuHel 16. roénik - €. 2/2007

Pro stanoveni jakosti betonu byl urychlené proveden stavebni rozbor small, steel mesh was laid and fixed to the excavation.
dulni vody. Pro jeji agresivitu byl zvolen beton C30/37. Na prvni vrst- MINE DRAINAGE

vu byly poloZeny dulni kolejnice vy$ky 90 mm svafené jarmy tl.
10 mm, které byly ndsledné zabetonovany do vyse temene kolejnice,
takZe tloustka druhé vrstvy je 100 mm. Tloustka betonu byla ovérena
statickym vypocétem, v idedlnim vlhkém prostfedi beton dosahuje vyso-
ké pevnosti. Po betondzi byla u kolejnic vyfezdna sparorezem drdzka
pro okolek dulnich vozika. Drazka je odvodnéna kazdych 20 m pfi¢nou
drdZkou a husim krkem profilu 50 mm napojenym do drendze.

The gallery was driven with slight upward inclination so water could
flow with a natural gradient towards the gallery entrance. The original
ditch on the side of the gallery was cleaned up to raw rock, a drainage
pipe & 100mm was placed on the bottom (gooseneck) and backfilled
with gravel, fraction 16-32mm. The pipeline was led to the end of the
Brick-walled intersection of the Celina zone and behind the air door of
the main gallery. It was then led through a sump in the side cross-cut
to the portal.

STABILITA VYRUBU The sump was discharged and cleaned during the main gallery alte-
Pro bezpetny pohyb osob v podzemi bylo nutné provéfit a zajistit rations. During the operation of the Educational Facility, it will serve
stabilitu osténi a nevystrojeného vyrubu. JiZ pfi prvnich prohlidkdch as a sump for affluent from distant main gallery parts and from side
bylo zjisténo, Ze osténi a vyrub jsou ve vyborném stavu. Poklepdnim galleries too. It is equipped with a concrete pit bank and protective rai-
obtrhdvaci ty¢i byly shozeny uvolnéné kusy horniny v piekopu, Celin- lings to prevent falls. The drainage pipe is disconnected before the
skd rozrdzka byla ponechdna bez dprav az do doby, kdy bylo zaji§téno sump so the water flows through the sump with the overflow towards
separdtni vétrani. Po dikladné vizudlni kontrole za Glasti bariského the portal.
geologa a provedeni fotodokumentace mist potencidlni nestability Inflows from boreholes in the ceiling of the main gallery were secu-

v &asti prekopu a loziska Celina, které budou zpfistupnény, byla sta-
novena opatfeni dprav stén. Kromé konce pfekopu SP11 se v rozsahu
zpristupnéné Cdsti nenachézeji zddna mista, kde by byla ohroZena cel-
kovi stabilita vyrubu. Upravy vyrubu proto spo¢ivaly pouze v zajisténi
ochrany proti vypaddvéni drobnych dlomku nebo blo¢ku horniny.
Jednalo se predev§im o nestabilni bloky s nepfizniveé orientovanymi
plochami nespojitosti (puklinami). Osténi z dulni vyztuZe u portdla
bylo zastiikdno stifkanym betonem, byly podbetonovany uvolnéné
patky rdmu, v portdle ¢. IT hydraulicky nadzvednut a zafixovan jeden
poklesly rdm. Pred preddnim stavby byla jesté provedena nékolikaho-
dinové prohlidka celého zpfistupnovaného podzemi s obtrhdvacimi
tyCemi, poklepem zji§ténd dutd mista byla peclivé obtrhdna. Prohlidka
se soustredila predevsim na pfistropi od vyse ramen. Na 3 mistech, kde
byly poruchové zény rozsahlejsi a podrcend hornina prili§ drobnd,
bylo nataZeno pletivo a prikotveno k vyrubu.

red with standpipes — nep foil fixed with metallic belts and anchors to
the rock on which leaking water flows into the drainage ditch.

The drainage is connected to the original steel pipe leading to
a flume at the portal, through which the drainage system leads into the
Celinsky Brook. According to the requirements of the brook manage-
ment (Forests of the Czech Republic), a plastic septic tank was moun-
ted on the pipeline and the flume was cleaned and repaired.

The flume outlet into the brook is a few metres distant from the
mouth of a present culvert into which the Celinsky Brook was direc-
ted under a dump during tunnelling of the exploration galleries.
Unfortunately, the construction of the concrete culvert mouth in the
1980s covered the foundations of a medieval gold-mining mill disco-
vered by an archaeological survey.

WATER RIGHT PROCEEDINGS

ODVODNENI STOL The building permit included the condition that water rights proce-
edings must be held on the discharge of ground water into the surface
water. A hydro-geologist with knowledge of the local conditions was
invited to design the project documentation for the building permit
related documentation. Complete chemical analysis of the ground
water was performed; water samples were taken from the sump in the
main gallery. Water quality complied with requirements for drinking
water, only NEL values were exceeded either due to operation of

Pii tpravich Stoly byla jimka vypusténa a vy&isténa. Pi provozu machinery Quring qndergr.ogr}d r.econstruction or dqe to the residqes
vjukového stiediska bude slouZit jako usazovaci jimka pritoki ze from extensive mining a?t.wlt{es in the 1980§. The principle of the QIS—
vzdélen&jii &sti piekopu a z bognich §tol. Je opatiena betonovou charge proposal is the utilization of the dilution effect through leading
ohlubni a zdbradlim proti pddu osob. Drendzni potrubi je pred jimkou ground water to surface water.

Stola byla raZena v mirném dovrchnim sklonu, tak aby voda vytékala
prirozenym spddem smérem k ust{ Stoly. Pavodni Zldbek na boku Stoly
byl vycistén az na rostlou skdlu, na dno bylo osazeno drendZni perforo-
vané potrubi & 100 mm (husi krk) a obsypéno Stérkem 16-32 mm.
Potrubi bylo zavedeno aZ ke konci vyzdivek na kiiZi obou slednych cho-
deb Celinského pdsma a za vétrni dvere Stolového prekopu. Pres usazo-
vaci jimku v bo¢ni rozrdZce prekopu je vedeno k portélu.

pieruseno, tak aby voda protékala pies jimku, z jimky odtéké prepa- Based on the project, a request was submitted to a regional authori-
dem smérem k portdlu. ty; after oral proceedings on-site, the water rights authority decided on
Piftoky z vrtu ve stropé §tolového piekopu byly zajistény organizo- the way to discharge the ground water into the Celinsky Brook and
vanymi svody — nopovou f6lif uchycenou kovovymi pasky a kotvami defined the conditions for the discharge. The amount of discharged
k horniné, po které prosakujici voda stékd do odvodnovaciho Zlabku. waters, outflow measurements frequency, emission limits (NL and
U portalu je drendZ napojena na pivodni ocelovou trubku vedouci NEL), method, frequency, type and place of sample taking, form of

analyses and handover of measurements results were determined.

As a paradox to these proceedings, the ground water had been dis-
charged into the brook for 15 years after the working was closed with
abandon. The documentation enabling for the discharge of water did
not exist during the tunnelling or was not preserved. Construction of
the Facility has affected neither the amount nor quality of discharged
water. This was in particular emphasized by a representative of Vltava
River Basin. Nevertheless, the water rights proceedings resulted in an
obligation to measure the flow regularly, and to analyse water samples.
These observations are naturally interesting from the perspective of
a survey that will be performed in underground.

VENTILATION SYSTEM

A forced-air supply that would be used for the ventilation of work-
places in the western general part of the Celina Deposit was the sub-
ject of long discussions during the control days. Blowing or aspira-
ting? Aspirating ventilation is used by the construction of tunnels in
order to have the face accessible for further work after blasting as soon
as possible. Adversely, blowing ventilation was exclusively used
Obr. 8 Vétraci objekt na ohlubni vétraciho kominu during the working of the mines (executed by Rudné doly Pfibram).
Fig. 8 Ventilation unit on vent shaft pit bank The following two facts spoke for the blowing type of ventilation: The
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Obr. 9 Portdl $toly po otevieni v zdri 2006
Fig. 9 Gallery portal after opening in September 2006

ke korytu, kterym je odvodnéni zatsténo do Celinského potoka. Podle
pozadavku sprévee potoka (Lesti CR) byla na potrubi osazena plasto-
vé usazovaci jimka, koryto bylo vy¢i§téno a vyspraveno.

Zadsténi koryta do potoka je vzddleno par metrQ od Usti stavajiciho
propustku, do kterého byl preveden Celinsky potok pod vysypkou pri
razbé pruzkumnych 3tol. Stavbou betonového tsti propustku v 80.
letech minulého stoleti byly bohuZel prekryty zdklady stfedovékého
zlatorudného mlyna, objevené archeologickym pruzkumem.

VODOPRAVNI RIZEN(

Stavebni povoleni obsahovalo podminku, Ze na vypousténi dulnich
vod do vod povrchovych musi probéhnout vodoprdvni fizeni.
K vypracovani projektové dokumentace pro tcely fizeni byl pfizvin
hydrogeolog se znalosti mistnich pomért. Byl proveden tplny che-
micky rozbor (UCHR) diilnich vod. Vzorky vody byly odebriny
z usazovaci jimky ve $tole. Kvalita vody splnovala poZadavky na pit-
nou vodu, pouze hodnoty NEL byly prekroceny, bud z diivodu provo-
zu mechanisma pri rekonstrukci podzemi, nebo z rezidui rozsghlé hor-
nické ¢innosti v 80. letech 20. stoleti. Podstatou ndvrhu vypousténi je
uplatnéni efektu fedéni zavedenim dilnich vod do povrchovych.

Na zédkladé projektu byla poddna Zddost na krajsky drad, po dstnim
jedndni na stavbé vodoprdvni trad rozhodl o zpusobu vypousténi dul-
nich vod do Celinského potoka a stanovil podminky vypousténi téch-
to vod. Bylo stanoveno mnoZstvi vypousténych vod, éetnost méfeni
odtoku, emisni limity (NL a NEL), zpusob, &etnost, typ a misto odbé-
ru vzorkd, zpusob provadéni rozboru a predavani vysledkd méfeni.

Paradoxem tohoto fizeni bylo, Ze dalni vody z podzemi vytékaly
bezstarostné do potoka 15 let od uzavrenf dila. Dokumentace umoznu-
jici vypousténi vod v pribéhu razby neexistovala nebo se nedochova-
la. Vybudovani stfediska zddnym zptsobem mnoZstvi ani kvalitu
vypousténych dilnich vod neovlivnilo. Na to upozorfiovala zejména
zéstupkyné Povodi Vltavy. Dusledkem vodoprdvniho fizeni nicméné
je povinnost pravidelného méfeni prutoku, odbéru vzorkd vody
a jejich rozbort. Toto sledovani je samoziejmé zajimavé z hlediska
vyzkumu, ktery se v podzemi bude uskutecnovat.

VETRANI

Predmétem dlouhych diskusi na kontrolnich dnech byl systém sepa-
rdtniho vétrani, které bude pouzito pro odvétrani pracovist' v zdpadni
sledné chodbé loziska Celina. Foukaci nebo saci? Pfi stavbé tuneld se
pouzivd saci vétrdni, aby po odstrelu byla ¢elba co nejdiive pristupnd
pro dal3i prdce. Pfi razbé dulnich dél (které provddély Rudné doly
Pribram) bylo naopak vyhradné pouzivdno foukaci vétrdni. Pro volbu
foukaciho typu vétrdni rozhodly hlavné tyto skutecnosti: Vyhodou
foukaciho vétrdni je, Ze nemuze byt nasdvén vzduch z nevétranych sta-
fin, kde muZe dochézet k vyskytu nebezpe¢nych plynt jako radonu
prolinajictho z velkych hloubek nebo CO, vznikajictho hnitim orga-
nickych latek nebo degradaci horniny. Nasdvdnim vzduchu od portdlu
by mohlo v zimnim obdobi dochdzet k namrzdn{ Stoly. Pfi pouZiti jako
zdroje vzduchu vétractho kominu dojde k temperovéni vzduchu
béhem cesty prekopem od udsti kominu k ventildtoru (celkem 1700 m).
Vsechna odboceni na prekopu byla vétrné oddélena pomoci zdbran
z izola¢n{ textilie izochran.
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advantage of blowing ventilation is that air from unventilated wasted
areas, where dangerous gases such as radon leakage from depths or
CO, generation during putrefaction or rock degradation can occur,
cannot be aspirated. Aspirating from portals could cause gallery free-
zing in the winter. When an aspirating shaft is used as an air source,
the air will be tempered during its flow through the main gallery from
the shaft mouth to a ventilator (total length 1700m). All turnings on the
main gallery were air-separated by use of barriers made of izochran
insulation fabric.

For preparation of the site for use, it was necessary to provide an air
stream passing through the opening of the shaft SP/K-2 located at the
end of the main gallery and the opening of portal I. The passing air
stream was the main source of fresh air during reconstruction. It was
interesting to observe the change of the streaming direction during the
day. In the morning, the stream lead from the portal to the shaft, then
it stopped for several hours and after the air was heated at the portal,
the stream direction reversed. Natural streaming is caused by tempera-
ture gradient at the portal, on surface and under the ground. The tem-
perature in the mine is stable, about 8-10°C. In winter time, after the
temperatures on the surface and under the ground were balanced, the
air streaming often stopped for the whole day.

A definitive alteration of the shaft inlet on the terrain level was
designed after the calculation of the air needed in order to maintain
a minimum area for the entry of fresh air and to ensure the capacity of
the ventilation unit also for the needs of ventilation during the possib-
le extension of the underground facility. Steel rails were placed in the
air vent, concreted on edges to prevent the possible attempt to enter by
unauthorized people. An object welded from steel angles and metal
sheets, with openings covered with a dense steel mesh, was installed
above the inlet at the height of 1.5m. This secures the shaft mouth aga-
inst snow, dust, twigs and leaves or animals.

A forced-air supply of DN 400 ducts run through the western part of
the Celina zone in the gallery and in four long southern and northern
cross-cuts. Short cross-cuts will be ventilated by diffusion. The DN
400 ducts are flexible, hung on steel strands. connected to a ventilator
and intersections are made of iron tubes. Throttles of intersections are
enabled to regulate ventilation of particular sections. An APXE 500
ventilator is located behind the air doors on the main gallery with
soundproofing on both aspirating and blowing side.

All unventilated areas must be separated from the accessible parts to
ensure the required air composition. A turning in the shaft SCH-Z/K1
at the beginning of the western gallery that leads from sublevel +20,
where the collapse of the timbering already occurred during the ope-
ration in the previous century was wall up, so its possible utilization
cannot be considered. The wall was covered with shotcrete to prevent
penetration of polluted air (CO,) from the old wood supports of the
shaft and from the sublevel. A partition wall with an air door measu-
ring 900 x 1970mm was bricked up at the start of the eastern gallery
enabling entry into this part of the Celina Deposit, but only to persons
authorized in case of a survey for further expansion of the Facility.
With regard to the ventilation type, a thick steel air door measuring
2000 x 2200mm was installed at the main gallery in front of the ven-
tilator. Its height and width enables use of rail or wheel transport in the

Obr. 10 Portdl §toly po osazeni mfiZovych vrat v iinoru 2007
Fig. 10 Gallery portal after installation of grated gate in February 2007




Obr. 11 Staré prdce nad portdlem
Fig. 11 Old works above the portal

Pro pfipraveni dilniho dila k vyuZivéni bylo nutné v prvni fdzi zaji-
stit prichozi vétrni proud otevienim komina SP/K-2 situovaného na
konci pétefni Stoly a otevienim portédlu I. Pruchoz{ vétrni proud byl
hlavnim zdrojem Cerstvého vzduchu v prubéhu vystavby. Zajimavé
bylo pozorovat zménu sméru proudéni vzduchu béhem dne. V rannich
hodindch proudéni sméfovalo od portélu ke kominu, pak se na nékolik
hodin zastavilo, po ohfdti vzduchu u portdlu se proudéni obrdtilo.
Prirozené proudéni je zpisobeno rozdilem teplot u portdlu, na povrchu
u dsti kominu a v podzemi. V podzemi je pfitom stdld teplota
8 — 10 °C. V zimnim obdobi po vyrovnani teplot na povrchu
a v podzemi se proudéni vzduchu Casto zastavilo po cely den.

Po vypoctu potiebného objemu vzduchu byla navrZena definitivni
dprava kominového sdni na drovni terénu tak, aby byla zachovédna
minimdln{ plocha pro pfivod erstvych vétra a zajiiténa kapacita vét-
ractho objektu i pro potieby vétrdni pri eventudlnim rozsifeni pod-
zemniho pracovi§té. Ve vétracim otvoru jsou polozeny ocelové kolej-
nice, na krajich zabetonované, aby bylo zabrdnéno piipadnym poku-
sim o vstup nepovolanych osob. Nad otvorem je osazen objekt svare-
ny z ocelovych dhelnikl a plechu s otvory zakrytymi hustym pletivem
ve vySce 1,5 m. Tim je usti komina zabezpeceno proti snéhu, vnikdn{
prachu, vétvicek a listi ¢i Zivogichu.

Lutny separdtniho vétrdni DN 400 jsou rozvedeny v zdpadni Cdsti
Celinského pdsma ve sledné chodbé a ve 4 dlouhych jiznich
a severnich prekopech. Krdtké prekopy budou vétrany difuzi. Lutny
DN 400 jsou flexibilni, zavéSené na ocelovych lankdch, napojeni na
ventildtor, kifZenf a odbo¢ky jsou z ocelovych trubek. Skrtici klapky
na odbockach umoznuji regulaci vétran{ jednotlivych tseka. Ventildtor
APXE 500 je umistén za vétrnimi dvefmi na prekopu s odhlu¢nénim
na strané sani i na strané vytlaku.

Pro zajisténi pozadovaného sloZeni vzduchu je tfeba vSechny nevét-
rané prostory vétrné oddélit od zpristupnéné Césti. Byla zazdéna
odbocka ke kominu SCH-Z/K1 na zaCdtku smérné chodby zdpad,
ktery vedl do mezipatra +20 a v némz doslo ke zhroucen{ vydrevy jiz
pfi provozu v minulém stoleti, takZe neni mozno uvazovat o jeho vyu-
7iti. Zed byla nastfikdna stifkanym betonem, aby nedochézelo
k priniku zne&isténych vétri (CO,) z hnijictho dfeva ze staré vydievy
komina a z mezipatra. V st{ sledné chodby vychod byla vyzdéna pric-
ka s vétrnimi dvefmi 900x 1970 mm, které umoznuji vstup do této Casti
loziska Celina, ale jen osobam opravnénym v piipadé jejich prizkumu
pro dalsf roz§ifeni pracovisté. S ohledem na typ vétrani byly na preko-
pu pred ventilitorem osazeny masivni ocelové vétrni dvere
2000x2200 mm. Jejich vyska a Sitka umoZnuji pouZiti kolejové, ev.
kolové dopravy i v dalsi ¢asti podzemi smérem k loZisku Mokrsko.
Portdly byly zajiStény masivnimi miiZovymi vraty umoZnujicimi
dopravu i volny pruchod dulnich vétru.

ELEKTROINSTALACE

Elektroinstalace slouZi pro napdjeni osvétleni, vétrdni a strojniho
zafizeni pro praci ve vyukovém stredisku. Pred portdlem $toly je umis-
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other underground areas in the direction of the Mokrsko Deposit too.
The portals were secured by a solid grated gate enabling both transport
and passage of mine air.

ELECTRICITY

The electricity serves as a power supply for the lighting, ventilation,
and the machinery in the Educational Facility. There is a switch cabi-
net in front of the gallery portal for connections underground and the
group of dwelling units. Cables lead to the cabinet from the new trans-
former located by the building near the road. The main switchboard for
underground areas is located in a former compressor-room at the side
entrance to the gallery. A further three switchboards with outlets are
found at the intersection of the Celina zone and in the western gallery.

Cables in the main gallery are located in anticorrosive cable condu-
its under the gallery ceiling hung on stack anchors. The cable conduits
serve for fixing the lighting too. Cables in the western gallery are hung
on hooks used usually in a mine works. The hooks have an anticorro-
sive coating. The intensity of lighting is designed for walking, mobile
lamps connected into outlets are planned to be used for work.
Emergency lighting is secured by battery lights connected in case of
a power outage. The lights are distributed every 30m in the gallery;
battery endurance is at least one hour.

Installations of optical wires for computer education are prepared in
the gallery (in the compressor-room).

WATER AND COMPRESSED AIR DISTRIBUTION

For needs of research work, PVC DN 50 water piping is placed in
the whole length of the main gallery and the western gallery. The
piping is hung on a steel strand fixed with stack anchors on the right
side of the gallery at a height of about 1m. In the crossing of the brick-
walled intersection, they lead below the ceiling and are fixed to steel
beams by use of sleeves. Junctions of cross-cuts in the western galle-
ry are solved by putting the piping into the floor, then concreted and
covered with gravel. Valves are installed at places for presumed water
consumption.

Antifreeze protection is accomplished by use of sleeve insulation
(type: miralon 50/15) at the portal at the 50m length.

Compressed air distribution was not realized, it is planned to be pla-
ced in the same area on the side of the tunnel as the water distribution.

CONCLUSION

Even during construction, there was a surprising interest in using the
underground facility by representatives of various branches and many
from different countries too. The demanding preparation has concent-
rated on the start of education in the first phase, but the number of
workplaces in already altered parts and as-yet inaccessible parts will
increase. Thus a new use for the abandoned site has been found.

When looking at the terrain above the gallery between an outlook-
tower on the hill Vesely by Mokrsko, at the foot of which there is
a ventilation shaft SP/K-2, to the gallery portal lying near the river
Vltava at the estuary of the Celinsky Brook, you can perceive the beau-
ty of the landscape of the central Vltava Basin yet be astonished by the
huge extent of old medieval works, nowadays grown over with high
trees. More than 100m underfoot, the site for modern miners can only
be sensed. This implies a new sense of the word geo, land, and techné,
ability and knowledge, the connection of which gave the name to our
field — geotechnics.

Since the end of April 2007, an exhibition has been open at a branch
of the Mining Museum Pfibram, in Prostfedn{ Lhota, found only seve-
ral hundred metres away from the Mokrsko Deposit, devoted to the
history of the Underground Facility’s reconstruction.

ING. VLADIMIR PRAJZLER, viadimir.prajzler@ikpce.com, IKP
CONSULTING ENGINEERS, s. r. o.

[1] J. Pacovsky: Podzemn laborator Stavebni fakulty CVUT, Tunel &. 1/2006 5
[2] P. Bauerova, J. Slovak, R. Vasicek: Nové vyukové a vyzkumné pracoviste¢ CVUT UEF Josef, Doprava, ekonomicko-technickd revue 1/2007
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FOTOREPORTAZ Z PRUBEHU SVETOVEHO TUNELARSKEHO
KONGRESU ITA/AITES WTC 2007

PICTURE REPORT ON THE EVENTS OF THE ITA/AITES
WORLD TUNNEL CONGRESS WTC 2007

Obr. 1 Spoleénd fotografie iicastniku vzdéldvaciho workshopu, ktery se konal 4. a 5. kvétna 2007 v Masarykové koleji v Praze 6
Fig. 1 A picture of attendees of the educational workshop which was held on 4th and 5th May 2007 at Masaryk College, Prague 6

Obr. 3 Predseda CTuK ITA/AITES
Ing. Ivan Hrdina vitd predstavitele
ITA/AITES a ¢leny organizacniho
vyboru WTC 2007 na spolecném set-
kani (ITA Welcome Cocktail)

v reprezentacnich mistnostech praz-
ského primdtora na Maridnském
ndmesti

Fig. 3 Mr. Ivan Hrdina, Chairman
of the ITA/AITES CTuC, greeting
the representatives of the
ITA/AITES and members of the
WTC 2007 Organising Committee
at the ITA Welcome Cocktail in
Prague mayor’s ceremonial

Obr. 2 Vzdeéldvaci workshop zahdjil prezident ITA-AITES
Mr. Harvey Parker

Fig. 2 The Educational Workshop was opened by
Mr. Harvey Parker, the ITA/AITES President

Obr. 4 Byvaly predseda CTuK
a byvaly

vice-prezident ITA/AITES
Ing. Jindrich Hess (vpravo) se
zdravi s predsedou Egyptské
tuneldrské spolecnosti panem
M. E. Abdelsalamem

Fig. 4 Mr. Jindrich Hess
(right), former chairman of the
CTuC and former

ITA/AITES vice-president,
greeting

Mr. M. E. Abdelsalam,
Chairman of the Egyptian
Tunnelling Society

které se konalo dopoledne v nedéli 6. kvétna 2007
Fig. 5 Attendees to the first part of the General Assembly, which took place

on Sunday morning 6th May 2007



Obr. 6 Po pravé ruce zdstupce CTuK je
delegdt Thajské tuneldrské asociace pan
Suchatvee Suwansawat; vlevo je pan Felix
Amberg, delegdt Svycarské tuneldrské
asociace

Fig. 6 Mr. Suchatvee Suwansawat on the
CTuC representative’s right hand; Mr. Felix
Amberg, a delegate of the Swiss Tunnelling
Association, on his left hand

Dole — Obr. 7 Pri projevu Ing. Jindficha
Hesse se shromdZdili ticastnici uvitaci
recepce ve Smetanové sini prazského
Obecniho domu

Down - Fig. 7 The attendees to the
Welcome Reception gathered in Smetana
Hall of the Municipal House to listen to Mr.
Jindrich Hess’s speech

Obr. 9 Jedndni kongresu zahdjil v pondéli dopoledne v kongresovém sdle
KCP pFedseda CTuK ITA/AITES Ing. Ivan Hrdina

Fig.9 The Congress negotiations were started by Mr. Ivan Hrdina, Chairman
of the ITA/AITES Czech Tunnelling Committee (CTuC), in the congress hall
of the Prague Congress Centre on Monday morning
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Obr. 8 Mezi nimi byl i Ing. Rébert Turansky (vpravo), predseda Slovenské
tuneldrské asociace ITA-AITES. Je zachycen pri rozmluvé s reditelem divize
5 Metrostay a. s. Ing. Viclavem Soukupem

Fig. 8 Mr. Robert Turansky (right), Chairman of the ITA-AITES Slovak
Tunnelling Association, was among them. The picture was taken during his
discussion with Mr. Vdclav Soukup, director of Division 5 of Metrostav a. s.

Obr. 10 Pfi slavnostnim zahdjeni kongresu tic¢astniky pozdravil naméstek pri-
madtora hl. m. Prahy pan Rudolf BlaZek

Fig. 10 Mr. Rudolf BlaZek, a deputy of Prague mayor, greeted the Congress
attendees at the ceremonial opening

Obr. 11 Soucdsti slavnostniho zahdjeni byl zajimavy a netradi¢ni umélecky program
Fig. 11 One of the parts of the ceremonial opening was an interesting and
non-traditional artistic programme
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Obr. 12 CtyFi zahajovaci pFedndsky, tzv. Keynote Lectures, uvedl predseda
védecké rady WTC 2007 prof. Ing. Jiri Bartdk, DrSc.

Fig. 12 The series of four Keynote Lectures was introduced by Prof. Ing. Jiri
Bartik, DrSc., Chairman of the WI'C 2007 Scientific Council

Obr. 13 Prvni predndsku na téma Tunely v metropolich prednesl profesor
Zdenek Eisenstein 7 Kanady

Fig. 13 The first lecture “Tunnels in Metropolis” was delivered by Prof.
Zdenek Eisenstein from Canada

Obr. 16 Posledni predndska Keynote Lectures byla zamérena na tunelovdani
v jilech a prednesl ji pan David Powell 7 Velké Britdinie

Fig. 16 The last Keynote Lecture, which was focused on tunnelling in stiff
clays, was delivered by Mr. David Powell from Great Britain
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Obr. 18 Pred stinkem a. s. Metroprojekt se zdravi generdlni reditel Ing. Jiri
Pokorny (vpravo) s reditelem Ing. Josefem Kutilem z IDS Praha

Fig. 18 Mr. Jiri Pokorny, general director of Metroprojekt a. s. (right), and Mr. Josef
Kutil, director of IDS Praha, exchanging greetings in front of the Metroprojekt stand

Obr. 15 Tunelovdni ve skalnich hornindch bylo tématem predndsky prof. Jian
Zhao ze Svycarska

Fig. 15 Tunnelling in rocks was the topic of the lecture given by Prof. Jian
Zhao from Switzerland

Obr. 17 Pocetné zastoupend vystava probihala od pondeéli 7. 5. do streda
9. 5. 2007. Na snimku je stdnek spolecnosti DOAS a. s. (spolecny stinek
Metrostav a. s. a Doprastay a. s.)

Fig. 17 The amply attended exhibition took place from Monday the 7th May
to Wednesday the 9th May 2007. The picture shows the DOAS a.s. stand (used
Jointly by Metrostay a. s. and Doprastay a. s.)
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Obr. 19 V pondeli 7. 5. 2007 odpoledné se rozbéhl odborny program v sekcich.
Sekci 7 predsedal Ing. Martin Srb (D2 Consult Praha, s. r. 0.) se spolupredsedy
prof. Wolfem Schubertem (Rakousko) a panem Martinem Knightsem (Velkd
Britdnie)

Fig. 19 On Monday the 7th May 2007, the Technical Program was opened in the
sections. Section 7 was chaired by Mr. Martin Srb (D2 Consult Praha s. r. 0.) and
co-chaired by Prof. Wolf Schubert (Austria) and Mr. Martin Knights (Great Britain)




Obr. 21 Zdbér z jedndni jedné z pracovnich skupin ITA/AITES
Fig. 21 A picture taken at a meeting of one of the ITA/AITES working groups

Obr. 23 Uastnici kongresu méli moznost vyuzit pocitace v Internet Caffe
Fig.23 Computers were available for the Congress attendees in the Internet Caffe
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Obr. 20 Predsednictvo sekce 4, kterou vedl

Ing. Jiri Smolik (Subterra, a. s.), sleduje prednds-
ku Ing. Miloslava Frankovského

(Terraprojekt, a. s., Bratislava)

Fig. 20 The Board of Section 4, which was
chaired by Mr. Jiri Smolik (Subterra a. s.),

is following the lecture being given by

Mr. Miloslav Frankovsky

(Terraprojekt a. s. Bratislava)

il BPICE
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Obr. 24 V Rudolfinu na koncerté pro ticastniky kongresu predvedla vynikaji-
ci vykon Ceskd filharmonie pod taktovkou svého $éfdirigenta Zdenék Mdcala
Fig. 24 The Czech Philharmonic Orchestra under the baton of Zdené¢k
Macal, the chief conductor, performed excellently for the Congress attendees
at Rudolfinum

Obr. 25 V predsednictvu druhé &asti valného shromdzdeni ITA/AITES vedle
sebe zasedali — novy prezident ITA p. Martin Knights a novy clen ITA
Executive Council Ing. Ivan Hrdina

Fig. 25 Mr. Martin Knights, the new ITA President, and Mr. Ivan Hrdina,
a new member of the ITA Executive Council, sitting side by side as members
of the Board of the second part of the ITA/AITES General Assembly

Obr. 26 Na valném shromdZdeni ozndmil konec své dlouholeté aktivni
&innosti v ITA/AITES prof. Alfred Haack. Vedeni vyboru COSUF véetné sym-
bolického klice predal panu Felixi Ambergovi

Fig. 26 The General Assembly saw Prof. Alfred Haack announce a decision
to end his long-term active work for the ITA/AITES. He passed the COSUF
leadership, including the symbolic key, over to Mr. Felix Amberg
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slavnostnim zakonceni
Fig. 27 Prof. Andre Assis from Brazil assessing the Congress on the occasi-
on of its conclusion

Obr. 29 Predseda CTuK ITA/AITES Ing. Ivan Hrdina pFedal viajku ITA
zdstupci poradatele WTC 2008 panu G. N. Mathurovi

Fig.29 Mr. Ivan Hrdina, Chairman of the ITA/AITES CTuC, passed the ITA flag
over to Mr. G. N. Mathur, the representative of the organiser of the WI'C 2008

Obr. 28 S pozvdanim na ITA/AITES WTC 2008, které se kond v Indii, vystou-
pil ¢len predsednictva indického tuneldrského komitétu pan G. N. Mathur

Fig. 28 Mr. G. N. Mathur, a member of the Indian Tunnelling Committee,
offered an invitation for the ITA/AITES WTC 2008, which will be held in India

Obr. 30 Slavnostni veceie na zakonéeni WIC 2007 se konala ve Spanélském
sdlu PraZského hradu ve stredu 9. kvétna 2007 vecer

Fig. 30 The Gala Dinner, which took place in the Spanish Hall at Prague
Castle on Wednesday evening 9th May 2007, concluded the WTC 2007

Obr. 31 Nejvice navstivenou exkurzi byla ndvsteva stavby prodlouZeni trasy C
prazského metra z Lddvi do Letrian

Fig. 31 The most attended excursion was the visit to the extension of Line C
of the Prague metro from Lddvi to Letiiany

Obr. 32 Jeji ticastnici, kterych bylo 201, pozorné sledovali vyklad o postupu
vystavby

Fig. 32 A group of 201 excursion attendees attentively followed the presenta-
tion on the construction procedures
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HODNOCENI ODBORNE CASTI KONGRESU ITA/AITES
WTC 2007 V PRAZE

EVALUATION OF THE TECHNICAL PART OF THE ITA/AITES
WTC 2007 PRAGUE

UVOD PREDSEDY VEDECKE RADY PROF. JIRIHO BARTAKA
OPENING SPEECH BY PROF. JIRI BARTAK, CHAIRMAN OF THE SCIENTIFIC COUNCIL

Prazskym setkdanim odborniku z oblasti podzemnich staveb na kon-
gresu ITA/AITES WTC 2007 doslo naplnéni nékolikaleté usilovné
a Casové ndro¢né prace na zajisténi odborné i spolecenské Casti kon-
gresu. Organizacné byl kongres pripravovan vice neZ tfi roky, odbor-
nd ndpln témér dva roky.

Védeckd rada kongresu méla 26 Clenu s ndslednym rozdélenim
kompetenci:

Jiri Bartak — predseda, Matous Hilar — zédstupce, Karel Matzner
— sekretdf, Jaromir Zlamal — sbornik, Radko Bucek — keynote lec-
tures, Ermin Stehlik — open session, Jaroslav Pacovsky — posters,
predsedové jednotlivych konferencnich sekci a jejich zdstupci —
Otakar Hasik/FrantiSek Dvorik, Alexandr Rozsypal/Jiri Pavlik,
Richard Siuparek/Josef Dvorak (f)/Jaroslav Némeéek, Jiri
Smolik/Miroslav Kole¢kér, Jan Pruska/Viclav Krch, Pavel
Polak/Jan Vitek, Martin Srb/Matous$ Hilar, Ludvik Sajtar/Pavel
Pribyl, Josef Aldorf/Petr Vozarik. VSichni ¢lenové védecké rady se
vynikajicim zptsobem zhostili dkolu souvisejicich s fizenim svéfe-
nych tsekl a deviti konferenénich sekei, ¢imZ se podstatnou mérou
zaslouzili o kvalitn{ a dspé$né vyznéni védecké ¢dsti konference.

Védeckd rada kongresu byla prekvapena a soufasné potéSena
zdjmem odborniku z celého svéta o publikovdni vysledku své ¢innos-
ti na prazském setkdni. Do tfidilného sborniku konference, vydaného
renomovanym nakladatelstvim Tailor & Francis/Balkema, zpracova-
nym pro kongresové tcastniky téZ v elektronické verzi, bylo zarazeno
316 prispévku zabyvajicich se aktudlni problematikou podzemnich
staveb z celého svéta. To je nejvétsi polet publikovanych piispévku ze
viech dosud probéhlych svétovych tuneldfskych kongresu
ITA/AITES. Prehledné zastoupeni prispévku ve sborniku podle jedno-
tlivych sekei je patrné z tabulky 1.

Planovani podzemnich staveb, podzemni urbanismus ............... 29
Geotechnicky pruzkum a zlepSovani horninového prostied{
pro podzemni stavby . ...... ... 30

Vyzkum, vyvoj a projektovani podzemnich staveb v zastavéném tizemi . . 75
Tunelovani ve méstech a jeho monitoring:

konvencni i mechanizovandrazba ............. ... ... . ... ... 73
Podzemni stavby budované z povrchu v zastavéném dzemi .......... 11
Beton v podzemnim stavitelstvi ........... ... ... ... .. ... 26
Rozdéleni a fizeni rizik pri vystavbé tuneld ....................... 22
Vybaveni tunelt @ bezpednost ProVOZU . .. ..o vvveenee e 33

Historické podzemni stavby, tdrzba a rekonstrukce podzemnich staveb .. 17
Tabulka 1 Podet prispévku ve sborniku podle sekci

Z pripravovanych deviti sekci byl vyrazné nejvetsi zdjem autoru
o sekci Vyzkum, vyvoj a projektovdni podzemnich staveb
a Tunelovdni ve méstech a jeho monitoring: konvenéni
i mechanizovand razba. Pro prednes na jednani jednotlivych sekci
bylo vybrino védeckou radou kongresu, za pomoci International
Advisory Committee, 127 piispévku. Provést tento ziZeny vybér
z dvouapulndsobného mnozstvi prijatych velmi kvalitnich pfispév-
ka bylo nadmiru obtiZné. Aby se mohlo uskute¢nit tolik prednasek
a predndsejici nebyli pfili§ stresovani nepfimérené kratkym Casem,
probihaly predndsky ve Ctyfech sdlech Kongresového centra
soulasné¢. Zajimavé porovndni v zastoupeni jednotlivych zemi na
kongresu a pfi prezentaci v jednotlivych sekcich vyplyva z tabulek
2a3.

The Prague meeting of underground engineering professionals
at the ITA-AITES WTC 2007 congress was the topping of several
years of strained and time consuming work on the organisation of
the technical and social parts of the Congress. In terms of the orga-
nisation, the congress preparation took over three years, while the
preparation of the technical content took nearly two years.

The Scientific Council of the Congress had 26 members, with
the following division of competencies:

Mr. Jiri Bartak — chairman, Mr. Matou§ Hilar — vice-chair-
man, Mr. Karel Matzner — secretary, Mr. Jaromir Zlamal — pro-
ceedings, Mr. Radko Bucek - keynote lectures, Mr. Ermin
Stehlik — open session, Mr. Jaroslav Pacovsky — posters; chair-
men and vice-chairmen of individual conference sections: Messrs
Otakar Hasik/FrantiSek Dvorik, Alexandr Rozsypal/Jiri
Pavlik, Richard Stiuparek/Josef Dvorak (f)/Jaroslav Németek,
Jiri Smolik/Miroslav Koleckar, Jan Pruska/Viaclav Krch,
Pavel Polik/Jan Vitek, Martin Srb/Matou§ Hilar, Ludvik Saj-
tar/Pavel Pribyl, Josef Aldorf/Petr Vozarik. All of the members
of the Scientific Council excellently discharged their duties asso-
ciated with the control over the respective lots and nine conferen-
ce sections, thus they significantly contributed to the high quality
and success of the scientific part of the conference.

The members of the Scientific Council of the Congress were
surprised and, at the same time, pleased by the interest of pro-
fessionals all over the world in the publishing the results of their
activities at the Prague meeting. The total of 316 papers dealing
with the current worldwide problems of underground engineering
was incorporated into the three-volume Congress Proceedings,
which were issued by Tailor & Francis/Balkema publishing
house. The Proceedings were also issued in an electronic form.
The number of the published papers is the highest ever published
at ITA-AITES World Tunnel Congresses. The numbers of papers
in the individual sections of the Proceedings is presented in
Table 1.

Underground city design, planning of

underground constructions . .......... ... 29
Geotechnical survey and improvement of ground mass ....... 30
Research, development and design of underground constructions

in built-up areas ... ... .. 75
Urban tunnelling and its monitoring: conventional

and mechanised tunnelling . ............... ... .......... 73
Underground constructions executed from surface

in built-up areas . .......... . ... 11
Concrete in underground construction . ................... 26
Distribution and management of risks and accidents

during tunnelling .. ...... ... .. 22
Tunnel equipment: fire and operational safety ..............33
Historical underground constructions; maintenance

and reconstruction of underground constructions ............ 17

Table 1 Numbers of papers in the Proceedings according to the sec-
tions

Of the nine sections which were prepared, the greatest
interest of the authors was in the sections Research, develop-
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Ceskd republika . .. .. .....oooirii 292
Slovensko ....... ... 85
NEMECKO . ..ottt 72
Jizni Korea ......... .. .. . .. ... 64
Rusko, Madarsko .. .........ooiuuiiiiin. .. 50 — 59
Japonsko, éina, §Vycarsko ........................ 40 - 49
Rakousko, USA . ...... ... ... ... . . 30 -39
Norsko, Turecko, Nizozemsko, Francie,

Velka Britanie, Itdlie, Estonsko .................... 20 - 29
Australie, Singapur, Kanada, Bulharsko, Polsko ....... 10 - 19

Tab. 2 Prehled zemi podle poétu ticastniki

Ceskd republika . ... .. ..o 24
SVPCArSKO .o 13
Japonsko . ... ... 11
NEMECKO ..ot e 10
Rakousko, USA .. ... ... . 9
Rusko ... ... 7
Italie, Jizni Korea ........... ... i, 5
Cl’na, Anglie . ... ... 4
§panélsko, Nizozemsko . ........... ... ... 3

Tab. 3 Pocet pFispévki prednesenych v sekcich podle zemi

Zastoupeni prezentaci podle geografickych regiont je patrné ze
sloupcového grafu na obr. 1.

Cthers

Asda Mearth
\merica

Obr. 1 Zastoupeni prezentaci podle geografickych regionu
Fig. 1 The abundance of presentations according to geographical regions

K vyznamnym soucédstem védeckého programu konference ddle pat-
fily Ctyfi zahajovaci technicky brilantni Keynote Lectures, sedm pred-
néSek zarazenych do Open Session s tematikou financovéni podzem-
nich staveb a doprovodnd posterova sekce obsazend 70 prispévky.
Vyukovy kurs pro mladé inZenyry se 125 tcastniky a 19 predndsejici-
mi z celého svéta vyborné pripravili Josef Aldorf, Alexandr Butovi¢,
Jan Pruska a Karel Vojtasik.

O vsech téchto aktivitach jsou ¢tenafi podrobné informovéni na dal-
Sich strankéch tohoto ¢isla casopisu Tunel.

S mimoradné pozitivnim ohlasem se setkala publikace Underground
Construction in the Czech Republic, pfipravend v prubéhu dvou let
specidlné k prileZitosti WTC 2007 Prague redakénim kolektivem Jir{
Bartak, Pavel Sourek a Jakub Karlicek, kterou dostal kazdy
z Ucastniku kongresu. Jeji Ceskou verzi — Podzemni stavitelstvi
v Ceské republice — mohou v soucasné dobé zdjemci ziskat prostied-
nictvim firmy Satra, s. . 0.

PROF. ING. JIRI BARTAK, DrSc.,
predseda védecké rady WTC 2007

ment and design of underground constructions in built-up
areas and Urban tunnelling and its monitoring: conventional
and mechanised tunnelling. The Scientific Council, assisted
by the International Advisory Committee, selected 127
papers for the presentation at the sessions of the individual
sections. The task to prepare the short list from the twice as
long list of the accepted, high quality papers was extremely
difficult. The lectures took place concurrently in four rooms
of the Congress Centre, with the aim of making the presenta-
tion of so many papers possible without overstressing the lec-
turers by inadequately short time limits. An interesting com-
parison of individual countries in terms of the number of
attendees and number of papers presented at the Congress is
shown in Tables 2 and 3.

The Czech Republic ......................... 292
Slovakia ........ ... .. ... .. 85
GeIMANY . & ot vt e e et e e e e e e e e 72
South Korea ............. ... . .. . .. . ... ..... 64
Russia, Hungary ........... ... ... ... ...... 50 - 59
Japan, China, Switzerland .................. 40 - 49
Austria, the USA .. ... ... ... ... ... ....... 30 - 39
Norway, Turkey, the Netherlands, France,

Great Britain, Italy, Estonia ................. 20 - 29

Australia, Singapore, Canada, Bulgaria, Poland .. 10 - 19

Table 2 The list of countries according to the number of attendees

The Czech Republic . ............. ... ........ 24
Switzerland . ........ ... . ... .. 13
Japan .. ... 11
GeIMANY . . .t vttt ettt e e e e e 10
Austria, the USA . ... ... .. .. .. .. ... . 9
Russia .. ... ... 7
Italy, South Korea ......... ... .. ... ... .. ... .... 5
China, England .. ........ .. ... ... ... .. ... ... .. 4

Spain, the Netherlands

Table 3 Numbers of papers presented at the Congress, according to
countries

The abundance of presentations according to geographical
regions is shown in the bar chart in Fig. 1.

The scientific program of the conference contained other
significant parts, namely the four professionally brilliant
Keynote Lectures which were delivered at the very begin-
ning, seven lectures incorporated into the Open Session,
which were focused on the funding for underground projects,
and the attending poster section with 70 contributions. The
Training Course for young engineers, with 125 attendants
and 19 lecturers all over the world, was excellently prepared
by Messrs Josef Aldorf, Alexandr Butovic, Jan Pruska and
Karel Vojtasik.

The information on all of these activities is available for
the readers on other pages of this issue of TUNEL magazine.

The publication Underground Construction in the Czech
Republic, which had been prepared during two years speci-
ally for the occasion of the WTC 2007 Prague by an editori-
al team consisting of Messrs JiFi Bartik, Pavel Sourek and
Jakub Karlicek and was issued to each Congress guest,
received an exceptionally positive response. The English
version of the publication is available, for those who are
interested, in Satra, s.r.o.

PROF. ING. JIRI BARTAK, DrSc.,
Chairman of the WTC 2007 Scientific Council
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SEKCE 1: NAVRHOVANI PODZEMI MEST, PLANOVANI PODZEMNICH STAVEB
SECTION 1: UNDERGROUND CITY DESIGN, PLANNING OF UNDERGROUND CONSTRUCTIONS

Piedseda / Chairman: OTAKAR HASIK
Spolupredsedové / Co-chairmen: MARKUS THEWES, NIIBORI TOSHIHIKO

Ve sborniku bylo otisténo 29 prispévku zafazenych do 1. sekce The Congress Proceedings contain 29 papers which were incorporated into
kongresu. Z nich bylo vybrano k prezentaci 11 pfispévka, jeden byl the Congress Section 1. Of them, 11 papers were selected for the presentati-
prezentovédn formou posteru. Jednani probéhlo dne 8. 5. 2007 v séle on and one was presented in the poster form. The session took place in the
&. 5 za Gcasti asi 120 delegatu, v zdvéru jedndni jejich pocet klesl asi room No. 5 on 8.5.2007, with an attendance of about 120 delegates; the atten-
na 70. dance was reduced to about 70 in the end of the negotiations.

Zaméieni sekce The focus of the section
Uvodni 1. sekce kongresu byla jako jedind z 9 sekci zaméfena na Section 1, the opening section of the Congress, was the only of the 9 secti-

ons which was focused on the wider topic of a conceptual approach to underg-
round structures. The other sections dealt with the design and implementation
of the underground structures. The initial intention was to put stress on the
multi-disciplinary approach of architect-planners, design engineers and geo-
technicians to the planning of underground construction projects and sensitive
incorporation of the structures into the urban organism, together with the
favourable effects of the structures on the urban environment.

These ideas, however, were materialised only partially because of the ori-
entation of the papers submitted to the Congress and the traditionally lower
interest in this topic. Despite this fact, the presented and published papers

Sirs{ tematiku koncepéniho pojeti podzemnich staveb, o jejichZ ndvr-
hu a realizaci bylo pojednavano v nasledujicich sekcich. Pocate¢nim
zdmérem bylo zdaraznit multiprofesni piistup architektd — urbanistu,
konstruk&nich inZenyru a geotechnikl k pldnovéni podzemnich sta-
veb a jejich citlivému zaClenéni do méstského organizmu spolu
s priznivymi vlivy téchto staveb na méstské prostredi.

Tyto predstavy se vSak naplnily pouze &édsteCné vzhledem
k tematickému zaméfeni prihldSenych prispévku a tradi¢n€ mensimu
zajmu o toto téma. I presto prezentované a oti§téné prispévky poda-

vaji celosvétovyv prﬁfevz podzemnim stavitelstvim se zaméfenim provided a worldwide overview of the underground engineering, mainly in
zejména na prostredi mést, ale také i ve volné krajiné. urban environment but also in open countryside.
Sestaveni programu a priibéh 1. sekce Setting of the agenda and the course of Section 1
Vybér prezentaci navrzeny védeckou radou ceské ITA/AITES byl The list of presentations proposed by the Czech ITA-AITES Scientific
mezindrodnim vyborem jen mirné doplnén a druhy den konference, Council was only slightly amended by the international committee. The authors
v lttery odpoledne bylo prezentovédno 11 predndsek. presented 11 papers on the second day of the Conference, Tuesday afternoon.
Po dvodnim slovée prof. Markuse Thevese a pod vedenim Ameri¢ana After the opening speech given by Prof. Markus Theves, the time limit for
Vojtécha Galla (puvodem Cech) v prvé &asti a ve druhé ¢dsti opét vede- one presentation including a short discussion up to 20 minutes was maintai-
né Ameri¢anem Nasri Munfahem (pivodem Syfan) se dafilo dodrzet ned in both parts, i.e. the part 1, which was moderated by Mr. Vojtéch Gall (an
&as pro jednu prednasku véetné kratké diskuse do 20 min. American of the Czech origin), and part 2, which was also moderated by an
Zde nelze nezminit nékteré kuriézni situace, které konference pres Americz}n, Mr . N?SF i Munfa.hem (of Fhe Syrian or igin). o
viechnu snahu organizdtori piinesla. Tentokrdt byl postiZenym At this point, it is impossible to forget mentioning some funny situations,

which occurred during the conference despite the efforts made by the organisers.
Professor Markus Theves from Germany, the animateur of Working Group 20
(Urban problems and underground solutions) was the person who had to solve
some problems. He was supposed to open the session of Section 1 at 3.00 p.m.,
deliver his paper in Section 8 at 3.20 p.m. and be present at a meeting of anima-
teurs at 4.00 p.m. Despite initial flutter, everything was brought off.

The presentations were arranged in two thematic parts containing papers dea-
ling with of traffic infrastructure and engineering infrastructure issues. In the area
of traffic-related problems, the largest portion of the papers was dedicated to the
issues of urban underground railway, which is considered to be a phenomenon in

mlady némecky profesor Markus Theves, animator Working Group
20 (Urban problems and underground solutions), ktery musel v 15.00
zahdjit jedndni sekce 1, v 15.20 prednést sviij prispévek v sekci 8
a v 16.00 jiz zasedal na schuizce animétoru. Pfes dvodni roz¢ileni se
nakonec vse zvladlo.

Prezentace byly tematicky sestaveny do 2 ucelenych ¢ésti, ve kte-
rych byly zafazeny prispévky fesici problematiku jednak dopravni,
jednak technické infrastruktury. V okruhu dopravnich problému byla
nejvetsi ¢ast vénovana otdzkdm metra jako fenoménu feSen{ hromad-

né dopravy mést, a to od koncepce pres pf‘ipr.avq stavby az k jeji rea- the field of urban mass transit system design, starting from the conceptual design,
hz’acvl ve VaZRC ha mnohdy uzce SPCCIf}CkC mistni P}Odmmk}" through project planning to the implementation of the construction, allowing for
Z’averecne 2 Prlprka bylzf zamereny na vyhledovd reseni po.dzem— local conditions, which are often highly specific. The final two papers were focu-
nich konstrukei jak v méstském prostoru (EXPO Sanghaj), tak sed on studies on underground construction both in urban areas (EXPO
i v extravildnu (Zelezni¢ni tunely Praha — Beroun). Shanghai) and rural areas (railway tunnels between Prague and Beroun).
Prabéh prednasek The course of the lectures

Kvalitu prednaSek lze hodnotit z vice pohledu, kazdopadné je The quality of a lecture can be assessed from several aspects. In any case,
obtizné vybrat do pridélenych 15 minut jen nékteré informace it is difficult to select the most important pieces of information which would
o projektu, neméné t€zkym tikolem je pripravit a prednést prispévek not exceed the allotted time of 15 minutes; not less difficult task is to prepa-
tak, aby zaujal. re and deliver the paper in the way which will attract attention of the audien-

To se jisté povedlo prvni prednasejici, jediné ddmé v sekci, kterd ce. The first lecturer, the only lady in the section, certainly succeeded in this
na tdvod poznamenala, 7e je obtizné vméstnat 20 let praci a postupu respect. To start with, she commented that it was difficult to cram the 20-year
na projektech do 15 minut a pak nds skutend sezndmila designing and construction work into 15 minutes. Then she really acquainted

s dlouhodobym vyvojem na projektech v Los Angeles s pfiznaénym us wi.th th_e long-term Qevelopment of projgcts in Los Ange]es,.which was
podndzvem: Pro¢ to trva tak dlouho? described in her paper titled “Years of planning and implementation”.

* ELIOFF Amanda, USA — Planovani a za¢lenéni dvou duleZi- * ELIOFF Amanda, USA — Planning and implementation of two major

tunnelling projects in Los Angeles. The paper demonstrates individual sta-
ges of planning and implementation using two very different tunnelling pro-
jects as examples, namely an underground railway extension tunnel and
a sewerage tunnel. The complications which were encountered are reminiscent
of the problems associated with the process of justifying tunnelling projects in
the Czech Republic (including the process of persuading competent bodies).

tych méstskych tunelu v Los Angeles. Na prikladu patnictiletého
vyvoje dvou velice odli§nych tunelovych projektd — tunelu pro pro-
dlouZeni metra a tunelu pro kanalizaci — jsou ukdzany jednotlivé faze
pripravy a realizace, které pripominaji komplikace spojené se zdu-
vodnénim tunelovych staveb u nds (vetné presvédovéani kompe-

tentnich organu). Insplratlvn1: pop1s problematiky s [v)o.ukazer/n na The lecture was an inspiring description of the problems, with references to
zmeny v prubchu procesu pldnovini a realizace, jakoZ i na nazory changes in the course of the planning and implementation processes, opinions
vefejnosti, ochranu prilehlych budov, politickd omezeni, dopravné- | of the public, protection of adjacent buildings, political restrictions, traffic
inZenyrské opatfeni, financovani. engineering measures and funding.

* FUJIWARA T., Japan — Predstaveni novych technologii pri * FUJIWARA T., Japan — Introduction of new techniques applied to
vystavbé rozsiahlé podzemni stanice pod velkou stdvajici stanici. the construction of a large underground station under a station in ope-
Predstaveni unikdtntho ptikladu za¢lenéni nové 420 m dlouhé a 25 m ration. The introduction of a unique example of the incorporation of a new,
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Siroké nékolikapodlazni hloubené podzemni stanice do prostoru 25 m 420m long and 25m wide multi-storey cut-and-cover station into the space
pod vyskové ¢lenitou provozovanou stanici se 7 Zelezni¢nimi tratémi 25m under an operating station servicing 7 railway lines and 2.3 million pas-
a dennim obratem 2,3 mil. cestujicich. Striktni omezené podminky sengers per day. The construction conditions, which were strictly restricted to
vystavby na 2 — 3 hod. denné si vyzidaly uZiti novych technologif 2-3 hou_rs in a day, required new techmgues and construction proc.edures
a popsanych postupti realizace (nové detaily spojii a hlav ocelovych (new details of joints and heads of steel piles, accuracy and automation for

the execution of the works in difficult geological and space-related conditi-
ons).

¢ GAJ Filippo, Switzerland — Building the underground infrastruc-
ture of Lausanne’s new M2 metro line. This example is also a good demon-
stration of an engineering design and incorporation into the urban space. The
specific features of the 11km-long, unmanned metro line, which is under con-
struction, are the hilly topography of the city (the average and maximum gra-

pilot, pfesnost a automatizace pri provadéni v tézkych geologickych
a prostorovych podminkdach).

* GAJ Filippo, Switzerland — Stavba podzemni infrastruktury
nové trasy M2 metra v Laussanne. I tento pfiklad je ukdzkovy
v technickém feSeni i zaClenéni do prostoru mésta. Pro rozestavénou
11km trasu s bezobsluZnym provozem je specifikem kopcovity terén

mésta (sklon trasy prumérny 6 %, maximalni 12 %) a n.éméné pro- dients of the route are 6% and 12% respectively) and geological conditions
storové podminky pro vystavbu 12 podzemnich stanic a tunelu difficult for the construction of 12 subsurface stations and tunnels at shallow
v mélkych hloubkédch. Pfedndska uvedla zajimavy piehled hlavnich depths. The lecturer presented an interesting overview of various excavation
raznych technik raZzby a zejména nékteré zajimavé detaily kontakta techniques and, above all, some interesting details of contacts with existing
se zdstavbou. buildings.

Realizaci provdzel kolaps, v okoli tunelu vznikla velkd dira, pri A collapse occurred during the course of the works - a sinkhole formed in
dem?Z se jen zazrakem nikomu nic nestalo. Bohaté fotograﬁemi pro- the.vicinity of the tunn_el. Miraculously, nobody was hurt. The presentation,
vizena prednaska patfila k nejlep$im a k tomu nutno dodat, Ze pre- which was abundantly illustrated by pictures, belonggd among the best‘ ones.
zentovani kolapsu je vzdy urditym hrdinstvim a mohou si ho dovolit A comment must be added that presenting a collgpse is always a sort of hero-
jen ti nejlepsi. ism and only the l?est ones are able to ta.ke the liberty of such an act.

« KRASA David, Ceska republika — Metro v Praze a jeho roz- * KRASA David, the Czech Republic — Prague metro and its develop-

ment. Prague Metro is the crucial component of the urban mass transit sys-
tem, taking 40% of the passenger traffic volume. After characterising 3 exis-
ting operating lines, the lecturer focused the presentation on the extensions of
the existing lines C and A, which have been under preparation, and the new

voj. Prazské metro je pétefnim systémem prebirajicim 40 %
z celkového objemu MHD. Po charakteristikdch 3 stdvajicich provo-
zovanych tras se prispévek zaméril na pripravované prodlouZenf sta-

vajicich trasa C a A, jakoZ i na novou trasu D. V omezeni na popisny line D. Restricting himself to a descriptive manner of the presentation, he out-
zpusob prezentace naznacil smérové a vyskové vedent tras, které jsou lined the horizontal and vertical alignments of the routes which are currently
v soucasné dobé pfipravované. U pldnovanych tras uvedl zdkladni being prepared. He presented basic cross sections to be used on the planned
pficné profily. U nové trasy D byla zminéna i moZnost ,,odleh¢ené lines. He also mentioned a possibility of building the new line D as a light rail
varianty* umoznujici vétsi sklony, a tim i mensi zahloubenf stanic ve system, which allows the designer to use steeper gradients and thus also shal-
zna¢né vyskové Clenitém vedenf trasy. lower setting of stations within the route passing through significantly undu-
Prednésejici mél obtizny tkol v kritkém pridéleném Case prezen- lated terrain.
tovat prazské metro a jeho dal3i rozvoj. Téma jisté nesmirné zajima- The lecturer was faced by a very difficult task of presenting the Prague Metro
vé i pro svétovou vefejnost, coz dokumentuje také neolekdvany and its further development within the short allotted time. This topic is certainly

very interesting even for the public in the world, which fact was also documen-
ted by the unexpected and by far the greatest interest in the subsequent technical
excursion to the Prague Metro’s construction sites (201 persons). The topic of this
paper was originally divided into the topics of 3 to 4 papers, so we should not be
surprised that the introduction of the existing and planned lines could be consi-
dered to be a little bit long and boring summary of data.

It must be added that, unfortunately, the attempts to persuade the author of

a zdaleka nejvetsi zdjem o ndslednou technickou exkurzi na stavbu
prazského metra (201 lidi). Téma bylo ptvodné rozloZeno do 3 az 4
piispévku, takZe se nedivme, Ze samotné predstaveni stdvajicich
a ndvrh pldnovanych linek mohlo pro nékoho znamenat az trochu
mnoho nezédZivnych tdaju.

K tomu se uvddi, Ze na $kodu véci se nepodarilo presveédcit autora

piispévku publikovaného pouze ve sborniku — EvZena Kyllara — a paper, which was only published in the Proceedings, Mr. EvZzen Kyllar, to give
k prezentaci. Jeho piispévek zabyvajici se vztahem metra k méstu the lecture, failed. His paper, dealing with the relationship of Metro to the city
a jeho proméndam z pohledu architekta a urbanisty presné spliuje and its changes from the architectural and town planning points of view, exact-
zamery této sekce o sepéti nékolika profesi v pldnovéani podzemnich ly met the intentions of this section to combine several professions acting their
staveb v centrech mést. roles in the process of the planning of subterranean constructions in city cent-
* GOMES Alesandre, Chile — Vyvoj vystavby metra v Santiagu. res.
Tato prednaika nastinila historicky vyvoj a konstruk&ni postupy pou- * GOMES Alesandre, Chile — Building the Santiago Metro from the
7ité pii vystavb& metra v Santiagu a zminila pfisluné technické, eko- ground up. This lecture outlined the history of the development and con-

struction procedures used at the construction of the underground railway sys-
tem in Santiago, and mentioned particular technical and economic problems
and problems emerging during the course of the construction. The initial kilo-
metres of the Metro lines, including stations, were built using the cut-and-
cover technique because of the lack of experience in mining techniques.
Further metro lines and sections were constructed using the NATM, with the
help of foreign experts. This method appears to be the most suitable for the

nomické problémy a problémy fizen{ vzniklé pri vystavbé. Prvni kilo-
metry tras metra v¢. stanic byly provddény hloubenym zpusobem,
nebot’ chybély zkusenosti s razbou. Na zdkladé pomoci zahrani¢nich
expertl vystavba dalich tras a tusekd byla provddéna NRTM.
V soucasné dob¢ se tato technologie v geologickych podminkéch
Santiaga jevi jako nejvyhodnéjsi, a to jak po strance technologie pro-

vddeni, tak i ekonomické. Na trase 4 byla navrZena novd technologie geological conditions existing in Santiago, both in terms of the construction
raZené stanice, kterd je koncipovdna jako dvoulodni s bo¢nymi néstu- technique and economy. A new geometry of a mined station was designed for
pisti a stfednimi pilifi. the Line 4; it will be a two-bay station with side platforms and central pillars.

¢ ABRAMSON V. M., Russia — Stavba kombinovaného tunelu ¢ ABRAMSON V.M., Russia — The construction of a combined tunnel
pro automobilovou dopravu a metro v regionu Serebrjanyj Bor for vehicular traffic and metro in the Serebrjanyj Bor region of Moscow.
v Moskvé. Prispévek je prezentaci unikdtniho projektu, kdy je toto The presentation was focused on a unique project where this combination of
spojeni dopravy pouZito poprvé na svété. Je vyvoldno nutnosti bezko- traffic modes was used first time in the world. This design was brought about
lizntho prechodu nové délnice mezi centrem mésta a SZ dsti Moskvy by the necessity for a new motorway between the centre of the city and the

NW part of Moscow to pass in a collisionless manner through a natural reser-
ve. The design contains a 1.5km long tunnel consisting of a pair of parallel
tunnel tubes (the inner diameter of 13.75m, the distance between centres of
36m) and one service tunnel (6m in diameter) located between them. Each
TBM driven tunnel tube has two levels and three “carriageways” (the upper
level is for a double-lane roadway; the lower level is for metro).

pres prirodni rezervaci. V projektu je uvazovano s 1,5 km dlouhym
tunelem, sklddajicim se ze dvou paralelnich tunelt (vnéj$i pramér —
13,75 m, osové vzddlenost — 36 m) a jednoho obsluzného tunelu (pru-
mér — 6 m) umisténého uprostred. Kazdy tunel raZzeny TBM je dvou-

patrovy s tiiproudym provozem (horni patro — ddlnice o dvou pruzich,

spodni patro — metro). o 3 . * MUNFAH Nasri, USA - The expansion of the traffic capacity of the

* MUNFAH Nasri, USA - Rozsireni dopravni kapacity Trang- Trans Hudson Express. At the beginning we were persuaded that it was
Hudsonské Zeleznice. Zprvu jsme mohli mit dojem, Ze jde opét a repeated introduction of one of the largest tunnelling projects, the quite well
o predstaveni jednoho z nejvétsich tunelovych projektli, veelku dost | known and widely published ESA project for a railway line under Manhattan,
znamého a publikovaného, jesté nezrealizovaného ESA projektu which has not been implemented yet. Our persuasion was supported even by the

Zeleznice pod Manhattanem. NasvédCovaly tomu i obrdzky, avSak az pictures which were presented. However, it was not until we started to follow the
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pti pozorném sledovéni prednasky ndm doslo, Ze se jedna o jiny lecturer more attentively that we realised that it was a different project, which was
projekt, byt velmi podobny a posazeny o nekolik ulic dal. very similar but located several streets aside.

Nedostate¢nd dopravni dostupnost Manhattanu vedla k nutnosti The insufficient traffic accessibility of Manhattan resulted in the necessity for
roz§ifeni kapacity Trans-Hudsonské Zeleznice. Tento projekt the expansion of the capacity of the Trans-Hudson Railway. This project is plan-
s dokon¢enim do roku 2016 zahrnuje: dva tunely pod fekou Hudson, ned to be completed by 20016. It consists of a pair of tunnels under the Hudson
novou podzemni stanici na zédpadni 34. ulici v blizkosti Penn Station, River, a new underground station near Penn Station, under West 34th Street, and
novy dvoukolejny tunel pod Palisades v New Jersey. Projekt el a new double-track tunnel under Palisades, New Jersey. The project has been

faced with numerous problems, both technical and regulatory, as well as problems
associated with the environment encountered (tunnel excavation under the
Hudson River through soft alluvium, with a shallow overburden, under high-
rises, in one of the world’s busiest areas; the construction of a six-track station
deep under West 34th Street, underpinning a supporting of existing utilities and
maintenance of the existing railway services).

* DVORAK a HRADECKY, the Czech Republic — Collectors — System
approach to the regeneration of technical infrastructure in the city of
Prague. The paper introduced a continually developing system of linear underg-
round structures joining utility networks, which is a progressive solution to the
problems of maintenance and operational economy having a significant favou-

mnoha problémum technickym, reguladnim a tykajicim se zastizené-
ho prostredi (tunel pod fekou Hudson v mékkych naplavenindch
s malym nadlozim, tunelovani pod vyskovymi budovami v jedné
z nejrusnejSich oblasti, vystavba Sestikolejné stanice hluboko pod
zdpadni 34. ulici, podchyceni a podepreni stavajicich siti, zachovan{
stdvajiciho provozu Zeleznice).

* DVORAK a HRADECKY, Ceska republika — Kolektory —
systémové reSeni regenerace technické infrastruktury v centru
Prahy. V prispévku byl predstaven neustdle se rozvijejici soubor lini-
ovych podzemnich staveb sdruzujicich inZenyrské sité jako progre-

sivni feSeni jejich spolehlivé ddrzby a ekonomického provozu se rable effect on the environment. The principles of the design for the utility tun-
zdsadnim piiznivym vlivem na Zivotni prostfedi. Principy feSeni nels (collectors) and the aspects of the incorporation of the structures into the
kolektord a aspekty jejich za¢lenéni do méstského organizmu jako urban organism, which is an important part of urban planning, were documented
dileZité soucdsti tizemniho pldnu rozvoje mésta byly dokumentovd- using numerous practical examples. According to the response, the presentation
ny na Cetnych praktickych prikladech. Podle ohlasu byl prispévek was dynamic, well-arranged and apposite.
dynamicky, prehledny a vystizny. * KASPER Thomas, Denmark — Design of the District Heating Tunnel in
¢ KASPER Thomas, Denmark — Konstrukce teplovodniho Copenhagen. This was another paper focused on engineering infrastructure — heat
tunelu v Kodani. Dal§i piispévek zaméfeny na technickou infra- distribution for the inner area of Copenhagen through a single-purpose tunnel with
strukturu — zdsobovani teplem pro vnitini ¢dst Kodané formou jed- the inner diameter of 4.8m. The design of the 3.9m long tunnel, mined by an EPB
noucelového tunelu o vnitfnim praméru 4,8 m a délce 3,9 km raze- at depths ranging from 25 to 30m, is specific with respect to the high temperature
ného pomoci EPB $titu v hloubkédch mezi 25 — 38 m. Specifikem during the operation (50°C) and its impact on the steel fibre reinforced concrete
névrhu je vysokd teplota pfi provozu (50 °C) a jeji vliv na osténi, lining. The presentation contained procedures, calculations and tests used for the
které je navrzeno z dritkobetonu. V pfedndSce byly uvedeny postu- design for the lining and concrete mixture. .
Py, vypolty a zkouSky pouZité pfi ndvrhu osténi a betonové smési. * ZHU He-hua, China - Study on underground space planning of

Shanghai EXPO 2010. The author delivered a paper on a study on the presenta-

e ZHU He-hua, China - Plan vyuZiti podzemi pri vystavé ) : I n the
tion of future urban concepts in large spaces which would be provided in underg-

EXPO 2010 v Sanghaji. Autor prednesl vyhledové fedeni, v némz za o o S
Gcelem predvedeni budouci koncepce mést budou na plose vystavis- round structures built in the area of the exhibition grounds. The exploitation of

té€ vybudovany rozmérné podzemni konstrukce. V rdmci motta vysta- underground spaces a.n,d their sust‘z‘unable d(;velopment Wlll,,b ¢ tackleq - Fhe frq—
Y wr i . i P mework of the Exhibition motto: “Better City — Better Life”. The capital intensi-

vy ,,Lepsi mésto — lepsi Zivot™ bude sledovano vyuziti podzemnich i i .

veness of the planned underground structures (as well as the environmental

pr/ostor aJe) ld} udrZitelny rozvoj. Ekonlor.m.(.:ka nar(v)f:t}ostv pla?ova- aspect) results in the necessity to use them even after the end of the exhibition.
nych podzemnich staveb vede k nutnosti jejich vyuziti (véetné hle- « HASIK and KRASA, the Czech Republic - Prague — Beroun, new rail-

diska ekologie) i po skonceni vystavy. . . ) . L
p s s . . way connection. The paper introduced a generous solution to the traffic situati-
* HASIK a KRASA, Ceski republika — Praha — Beroun, nové on in the framework of the preparation of the modernisation of the railway corri-

Zelezni¢ni spojeni. Prispévek predstavil velkorysé reSeni dopravni dor Prague — Plzefi — Cheb — BRG, which has no equivalent in the Czech

situavce v rdmci pifprav modernizace Zelezni¢niho koridoru Praha — Republic. The route design, which qualitatively differs from the current track, has
Plzen — Cheb — SRN, které nemd v Ceské republice obdobu. the form of a pair of separate 24km-long tunnel tubes, with the design parameters
Kvalitativné jiné trasovdn{ trati Praha — Beroun formou 2 samostat- meeting the requirements for high-speed lines. It documents the sensitive incor-
nych tuneld délky 24 km a v parametrech VRT dokumentuje citlivé poration of this large project into the landscape of the Protected Landscape Area
zaclenéni této rozsghlé stavby do krajiny — Chrdnéné krajinné oblas- of Cesky Kras, which is connected to the south-western area of the City of
ti Cesky kras — navazujici na mést§kou oblast jihozdpadu Prahy. Prague. .
ING. OTAKAR HASIK, ING. FRANTISEK DVORAK ING. OTAKAR HASIK, ING. FRANTISEK DVORAK

SEKCE 2: GEOTECHNICKY PRUZKUM A ZLEPSOVANI HORNIN
SECTION 2: GEOTECHNICAL SURVEY AND IMPROVEMENT OF GROUND MASS

Predseda / Chairman: ALEXANDR ROZSYPAL » )
Spolupiedsedové / Co-chairmen: HARALD WAGNER, JIRI PAVLIK, TOM PENNINGTON

V sekci 2 bylo k tstnimu prednesu prijato celkem 10 piispévku od A total of 10 papers by authors from 7 countries (Korea, Spain, the
autoru z celkem 7 zemi (Korea, gpanélsko, Spojené stity, §V)’/carsk0, United States, Switzerland, Russia, India and the Czech Republic) were
Rusko, Indie a Ceskd republika). Z toho 6 pfispévkii se tykalo téma- accepted for the presentation in Section 2. Of this, 6 papers dealt with
tu geotechnického prizkumu a 4 prispévky byly vénovany tématu the topic of geotechnical survey and 4 papers were dedicated to the issue
zlepSovani hornin. V kongresovém sborniku v kapitole Geotechnicky of ground improvement. The Congress Proceedings Chapter
prizkum a zlepSovani hornin bylo uvedeno dal3ich 20 prispévku. To “Geotechnical Survey and Improvement of Ground Mass” contained
znamend, Ze celkem bylo ve druhé sekei pfijato 30 prispévku, z toho another 20 papers. This means that a total of 30 papers were received in
17 prispévku prvniho tématu a 13 pfispévka druhého tématu. Kvalita the second section; of that 17 papers dealing with the first topic and 17
vSech prihldSenych praci byla pomérné vysokd. Tykaly se vesmés papers on the other topic. The quality of all submitted papers was relati-
tuneld realizovanych v poslednim roce modernimi technologiemi, at’ vely high. They mostly dealt with tunnels which were constructed in the
uZ razby, prizkumu, nebo zlep$ovani hornin. Zadny prispévek proto past year by modern techniques, covering the issues of the excavation,
nebyl odmitnut. survey or ground improvement. None of the papers was rejected.

V &ésti vénované tématu geotechnicky pruzkum patfil One of the most interesting papers within the part dedicated to the
k nejpozoruhodnéjsim piispévek Spanélského autora José Miguela topic of geotechnical survey was the paper by a Spanish author Mr. José
Galery, pojednavajici o predpovedi vlastnosti horninového masivu Miguel Galera. The paper dealt with the prediction of the ground condi-
pred Celbou tunelovaciho stroje TBM na Spanélském tunelu tions ahead the TBM face in the tunnels of Guadarrama, Spain, using
Guadarrama, a to s pouZzitim geofyzikalnich méfeni a terénnich zkou- geophysical methods and in situ testing.
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The Guadarrama tunnel runs under the Central Range of the Iberian
peninsula, between Madrid and Segovia. It consists of two tunnel tubes;
each tube is 28.3km long, the maximum overburden is 900m high.

The rock massif consists mainly of crystalline gneiss and granite. Very
poor quality sedimentary rocks from the Cretaceous period and several
significant mylonitised and water-bearing faults were also encountered.

The tunnels were driven by four double-shield TBMs 9.5m in diame-
ter.

Of the conclusions of the geotechnical survey for the Guadarrama tun-
nel, the stress may be placed on the fact that the effectiveness of the set
of geophysical measurements was reliable to the depth of 150m. They
used a combination of geophysical method, i.e. electrical resistivity
tomography + seismic tomography. The still useful information was pro-
vided by this set of geophysical methods as the whole up to a depth of
250m. Further measurement results were unreliable.

The in-situ measurements comprised dilatometer tests inside the bore-
holes, measurement of original state of stress by means of hydrofractu-
re tests and logging of all boreholes.

The undisturbed samples were also used for the determination of the
values of mechanical properties of the rocks, which, together with the
overall complex of in-situ measurements, including the geophysical
ones, allowed sufficient characterisation of the rock massif and made the
successful excavation by the 4 TBMs possible.

The extent and effectiveness of the experimental program is interes-
ting with respect to the Beroun tunnel (the Czech Republic). The work
on the planning documents for this about 25km long tunnel with the
overburden about 150m high is just in progress.

Another interesting paper within the above-mentioned first topic was
the description of the solution to problems of rock mechanics associated
with the construction of a large underground cavern in Atlanta, the
United States of America. The author of this paper Mr. Tom Pennington,
is also from the USA.

The cavern was excavated through gneiss, schist, amphibolite and
quartzite of the Precambrian age, forming a 120m high overburden. It
was about 600m long and 18m wide. The storage capacity was about
38,000 cubic metres. A 6m-diameter exploration gallery was driven at
the top of the future cavern. The access was through an existing vertical
shaft, therefore the environmental impact was minimised.

The quality of the rock mass was determined by means of the RQD
classification and Barton’s classification parameter “Q”. The informati-
on on the rock mass quality was complemented by an extensive labora-
tory programme consisting of both axial and diametrical point load tests
on core samples. Great attention was paid to the determination of struc-
tural properties of the rock mass and parameters characterising the pro-
perties of discontinuity surfaces.

The apparent weak point of the survey programme was that no direct
measurement of the state of stress in the rock mass existed despite the
fact that information was available in literature and other sources about
the significant magnitude of the horizontal component of the stress at
greater depths.

The other topic of Section 2 was the improvement of ground mass,
which was dealt with in four papers. The paper delivered by the team of
authors from the Korean Republic consisting of J.S. Lee, H.J .Kim, LM
Lee.a SILee from the Korea University in Seoul and Y.J.Lee
from POSCO E&C, also from Seoul, under the title “Rock bolt integri-
ty evaluation in tunnelling using ultrasonic NDT techniques” was very
interesting. The non-destructive testing method which was dealt with in
the article was first derived mathematically and then verified experi-
mentally on models, using various proportions of the length of the root
embedded in the cementitious grout and the non-embedded body of the
bolt. The authors also tried various frequencies of ultrasonic waves and
used the records for the identification of locations with various defect
ratios, both in the embedded and non-embedded parts. A numerical
simulation, experimental study and analytical solutions implied that the
integrity of anchoring could be easily evaluated using the record of
transmission of ultrasonic waves.

Of the papers which were not presented at the Congress but are con-
tained in the proceedings, it is necessary to mention the paper by the aut-
hors A.G. Malinin and P.A .Malinin from EPC close corporation in Perm
(Russia), which also belonged among the papers dealing with the impro-
vement of ground mass. The paper deals with jet grouting and
a structural analysis of membranes consisting of a system of soil
columns improved by jet grouting. The authors describe the issue of the
mutual position of the jet-grouting columns, which must overlap each
other to form a continuous zone of compression on the air side of the
membrane in which no tensile stresses are allowed which would cause
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Tunel Guadarrama podchdzi centrdlni masiv Iberského poloostro- the origination of cracks and subsequent permeability of the membrane.
va, spojuje Madrid se Segovii. Sestdvd ze dvou tunelovych trub The calculation method which is presented in the paper is based on
a kazdd md délku 28,3 km. Nejvétsi nadlozi dosahuje az 900 m. a numerical analysis of the equilibrium between the bending moments

Horninovy masiv pozustdval hlavné z krystalinika rul a granita. and longitudinal stresses. The authors also present the results of the ana-
Byly vSak téz zastizeny sedimentérni kiidové horniny velmi nizké lyses of individual cases in their paper.
kvality a nékolik velmi vyznamnych mylonitizovanych a zvodnélych On the whole, the course of Section 2 can be evaluated very positive-
poruch. ly because no problem disturbing the course of the sessions occurred. It

Razba byla provddéna ¢tyfmi zdvojenymi Stity TBM o praméru is possible to appreciate above all the fact that the time schedule was
9.5 m. adhered to. This was achieved with the help of a facility showing the

Ze zaveru praci geotechnického pruzkumu pro tunel Guadarrama speakers the time remaining to the end of their lectures. None of the spe-
je mozno zdiraznit, Ze spolehlivd G¢innost souboru geofyzikdlnich akers exceeded the time allotted to him. All presentations were heard by
mefeni byla do hloubky 150 m. Byla pouZita kombinace geofyzikal- the audience of 120 —140 with great interest. The above attendance is
nich metod — elektrickd odporova tomografie + seismickad tomogra- one of the proofs that the entire section was successful.
fie. Do hloubky 250 m poskytl tento soubor geofyzikdlnich metod DOC. ING. ALEXANDR ROZSYPAL, CSc.,
jako celek jeste uzite¢né informace. Déle ale jiz vysledky byly nespo- ING. JIRI PAVLIK, CSc.

SEKCE 3: VYZKUM, VYVOJ A PROJEKTOVANI PODZEMNICH STAVEB V ZASTAVENEM UZEMI
SECTION 3: RESEARCH, DEVELOPMENT AND DESIGN OF UNDERGROUND CONSTRUCTIONS IN BUILT-UP AREAS

Piedseda / Chairman: RICHARD SNUPAREK
Spolupiedsedové / Co-chairmen: ERIC LECA, FUKUMOTO KATSUJI, THOMAS ALUN

Sekce obsahovala 75 prispévku publikovanych ve sborniku, které This section comprised 75 papers published in the proceedings, from 22
pochézely z 22 zemi 4 kontinentu. K prezentaci bylo vybréano 21 pfis- countries and four continents. Of the 21 papers which had been selected for the
pévku, z nichZ bylo v prabéhu tii odpolednich zasedéni predneseno presentation, 18 papers were really presented (three lecturers excused themsel-
18 (tfi predndsejici se na posledni chvili omluvili). ves from the lectures at the last moment).

Zaméieni jednotlivych publikovanych ¢&lanki zahrnovalo The focus of the individual papers which were published in the proceedings
v souladu s vymezenim sekce pomérné Sirokou $kdlu problematik. CQYerf{d really very wide range of problemsz complying With th‘? section spe-
Daleko nejpocetnéjsi skupinu pifspévku predstavovaly matematické cification. Far and away the largest group of papers consisted of mathemati-
modely a vypoéty podzemnich Kkonstrukci, jejich zatiZeni cal models and calcula'ti.ons for underground structures, the loading acti-
a stability vyztuze, vlivi geologické stavby a geotechnickych fak- on on structures, stability of excavation support, effects of geology and

geotechnical factors, the influence of the excavation technique and sequ-
encing. It is obvious that mathematical modelling (above all on the basis of the
Finite Element Method and its variants) has been widely spread within the
underground engineering and is used for the solving of various stress-, defor-
mation- and stability-related problems.

Of the presented papers, we can name, for example, the paper by Mr. J.
Jaeger and Mr. A. Staerk dealing with the prognosis of deformations in the con-
text of the newly built London Underground tunnels providing a link to the
Heathrow Airport. The results of the preliminary FEM calculations of defor-
mations of the existing tunnels found in close proximity of the tunnels in the
course of the excavation of the new line through the clay environment very

toru, vlivu technologie provadéni stavby a jejiho ¢asovani. Je ziej-
mé, Ze matematické modelovéni (pfedev§im na bédzi metody konec-
nych prvku a jejich variant) je v podzemnim stavitelstvi jiZ zna¢né
roz§ifeno a pouZiva se k feSeni nejriznéjsich napétovych, deformac-
nich a stabilitnich dloh.

Z prednesenych prispévku lze jmenovat napf. ¢lanek J. Jaegera
a A. Staerka, zabyvajici se prognézou deformaci v souvislosti s nove
budovanymi tunely londynského metra pro spojeni s leti§tém
Heathrow. PfedbéZné vypolty deformaci stavajicich tunelu pfi budo-
vani nové trasy v jejich bezprostfedni blizkosti v prostfedi jilovych

zemin s pouiitﬁn programu MKP pro elastoplastické zeminy prine- well agreed with the reality.
sly velmi dobrou shodu se skutecnosti. The problems of the uncertainties associated with mathematical modelling,
Problematikou nejistot spojenych s matematickym modelovdnim above all in terms of the variability of input data, were the topic of the presen-
predevsim z hlediska variability vstupnich dat se zabyval prispévek tation by Mr. J. Pruska, who introduced a theoretical base of the solution to this
J. Pl'll§kyc kter}’/ pfedstavil teoreticka V}”ChOdiSka k feSeni této proble— prob]em_ The paper by the authors E. Bieth, L. Chantron and P. Roure intro-
matiky. Cldnek autort E. Bieth, L. Chantron a P. Roure predstavil duced a probabilistic approach leading to software modifications in the FEM-
probabilisticky pristup, vedouci k softwarovym dpravdm pouZivané- based calculation model.
ho vypocetniho modelu na béazi kone&nych prvku. The abundance of calculations of impacts of tunnelling on the surface and
Velmi poletné byly zastoupeny vypolty vlivi vystavby tuneld na surface structures and other underground structures was very high. The pro-
povrch a povrchové stavby jakoZ i na jind podzemni dila. blems of deformations associated with the excavation of large caverns, with a
Problematikou deformaci spojenych s vystavbou rozmérnych kave- practical example of the Mrdzovka tunnel construction, were dealt with by Mr.
ren s konkrétnim prikladem stavby tunelu Mrazovka se zabyvala zaji- A. Butovi€ in his interesting presentation.
mavi prednaska A. Butovice. Many papers were focused on the methods of affecting rock mass, above all
Rada &lankd se vénovala metodim ovliviiovani horninového masi- the rock mass stabilisation and improvement methods. The article by G. M.
vu, zejména jeho zpeviiovdnim a zesilovanim. Piispévek G. M. Volkmann and W. Schubert intrqduced the. gctual ‘geotechnica.l model of a
Volkmanna a W. Schuberta predstavil aktudlni geotechnicky model canopy tube pre-support installed in the conditions of weak and disturbed rock.

A 3D model which was developed on the basis of the FLAC program allowed
the quantitative determination of deformations and their verification by means
of a comparison with the actual values measured during the course of the con-
struction of a tunnel in Slovenia, with very good correlation results. The pro-
blems of canopy pre-support were also dealt with by several papers, above all
papers by Korean authors. The various approaches (an analytical solution, 3D
FEM model) make interesting comparison of the results possible.

Several papers dealing with this topic were dedicated to the area of stabili-
sation grouting. Analytical solutions to the stress-strain state in the vicinity of
near-surface tunnels in the cases of the application of consolidation grouting
were contained in the papers by N. Fotieva, N. Bulychev, S Antziferov, A.

ochranného deStniku celby z trubek v podminkdch slabych
a porusenych hornin. Zpracovany 3D model na bdzi programového
souboru FLAC umoznil kvantitativni stanoveni deformaci a jejich
verifikaci srovndnim se skute¢nymi hodnotami pfi vystavbé tunelu
ve Slovinsku s velmi dobrou korelaci. Problematiku ochranného
destniku popisovalo i nékolik ¢ldnka predevsim korejskych autorg.
Ruzné pristupy (analytické feSeni, 3D kone¢né prvkovy model)
umoZiuji zajimavé srovndni dosaZenych vysledka.

V této problematice bylo nékolik prispévku vénovano oblasti zpev-
nujicich injektazi. Analytické feSeni napétodeformacniho stavu

v okoli mélkych tunelﬁ pfi pouZiti zpeviujicich injektazi predloZili Sammal and P. Deev. The concept of zonal grouting which is carried out only

ve svém Clanku N. Fotieva, N. Bulychov, S. Antziferov, A. Sammal into some parts of the ground mass around an underground structure was

a P. Deev. Koncept segmentové zpevnujici injektdZe zahrnujici pouze addressed in the paper by K. Vojtasik and J. Aldorf.

¢asti horninového masivu v okoli podzemniho dila rozpracovali The problems of the anchoring support were focused mainly on the optimi-

K. Vojtasik a J. Aldorf. sation of the anchoring of a tunnel excavation face. K. W. Seo, T. Domon and
Problematika kotevni vyztuZe se soustredila pfedev§im na optima- K. Nishimura proved, on the basis of laboratory tests and a numerical analysis,

lizaci kotveni cCelby razeného tunelu. K. W. Seo, T. Domon that the geometry and inclination of rock bolts in the face have a significant
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a K. Nishimura prokdzali na zakladé laboratornich zkousek influence on their effectiveness, which manifests itself through axial deforma-
a numerické analyzy, Ze geometrie a tklon kotevnich svorniku tion of the face and also vertical deformation of the opening. The same authors,
v Celbé maji vyznamny vliv na jejich Ginnost, projevujici se nejen in collaboration with S. W. Lee, dealt also with physical modelling on the basis
v axialni deformaci Celby, ale i vertikdlni deformaci dila. Stejni auto- of equivalent materials, with the aim of optimising the density of anchors into
ii jesté ve spoluprdci s S. W. Lee se zabyvali i fyzikdlnim modelova- the excavation face. It follows from the results that further increasing of the
nim na bazi ekvivalentnich materidld s cilem optimalizace hustoty number of boltg above a cer[aip optimum state does not result into any notice-
kotev v Celbé. Z vysledka vyplyvd, Ze dal§i zvySovani potu svorni- able reduction in the deformation. ) ) o

ki nad urcity optimdlni stav jiZ nepfind3i pozorovatelné sniZeni Of the other themes, I will mention an interesting presentation given by C.

W. Yu and J. C. Cherna, which aroused a discussion. The presentation dealt
with an expert system for the designing of tunnels excavated by the drill-and-
blast technique. The system combines databases and expert procedures and
makes the assessment of predicted deformations and loads acting on the sup-
port possible, as well as the optimisation of the support design, design for sui-
table construction procedures and assessment of structural safety. The discus-
sion was focused on the range of the effectiveness of the expert system in rela-
tion to the input data.

A similar topic is dealt with by the paper by the authors H.J. Kim, S. H. Lee,
H. S. Shin and G. J. Bae, which proposes a unified system of classification of
geological and geotechnical conditions and requirements for the design, which

deformaci.

Z dalgich témat pfipomenu zajimavy piispévek C. W. Yu a J. C.
Cherna, ktery vyvolal vétsi diskusi a ktery se zabyvd expertnim
systémem pro navrhovani tunela razenych trhaci praci. Systém, kom-
binujici databdze a expertni postupy, umozZnuje posouzeni ofekdva-
nych deformaci a zatiZeni vyztuZe, optimalizaci ndvrhu vyztuZe,
navrh vhodnych stavebnich postupt a posouzeni bezpecnosti staveb.
Diskuse se zamérila na rozsah d¢innosti expertniho systému vzhle-
dem k vstupnim datim.

Podobnou problematiku fesi referdt autora H. J. Kim, S. H. Lee, H.

S. Shin a G. J. Bae, ktery na zdklad€ podrobného studia 25 vyraZe- is based on detailed studies of 25 tunnels excavated in Korea. The system

nych tunelt v Koreji navrhuje jednotnou klasifikaci geologickych should become part of construction bylaws.

a geotechnickych podminek s poZadavky na projekt vyztuze jako A. Steiner and W. Schubert introduced software for the classification of

soucdst stavebnich predpisi. underground construction conditions. It is based on the requirements contained
A. Steiner a W. Schubert predstavili softwarové feSen{ klasifikace in Austrian directives for geomechanical design of underground structures, and

podminek podzemnich staveb, vychézejici z pozadavki rakouskych uses the deterministic and probabilistic approaches.

smérnic pro geomechanické projektovdani podzemnich staveb Regarding the papers dealing with mechanical excavation by means of pres-

a zahrnujici deterministicky i probabilisticky pristup. sure balance TBMs, the work of A. Bezuijen which dealt with calculations of
Z prispévka zabyvajicich se strojnim raZenim pomoci tlakovych the bentonite flow around a slurry shield TBM, and of the authors H. Dobashi,

Stita byly patrné nejzajimavéjsi prace A. Bezuijena, vénujici se vypo- M. Matsuda, K. Matsubara and A. Kitayama who measured and modelled the

¢tim proudéni bentonitové smési pii raZeni bentonitovymi Stity flow of plastic muck in the cutting chamber of an EPB shield were probably

a autort H. Dobashi, M. Matsuda, K. Matsubara a A. Kitayama, ktef{ the most interesting. .

méfili a modelovali proudéni plastického zeminového materidlu The lectures dealing with particular tunnel constructions, both in the plan-

v &elbé §titd EPB. ning stage and in the form of real case studies were very valuable. The lecture

by Prof. Wittke was dedicated to the complex of railway tunnels which is under
preparation within the framework of the development of the high-speed line
Ulm - Wendlingen — Stuttgart. This project comprises over 100km of single-
track tunnels, which will be built in very unfavourable geological conditions.
The conditions are characterised, on the one hand, by squeezing and swelling
rock with the expectation of significant deformations during the course of
excavation (Bosslertunnel, Fildertunnel) and, on the other hand, highly karsti-
fied calcareous rocks with numerous caverns and cavities (Steinbuehltunnel).

These conditions are a challenge for tunnelling theory and practice. The aut-
hor proposes a yielding excavation support system consisting of a yielding
shotcrete lining (expansion gaps, yielding rock bolts); it is necessary for a kars-

Velmi cenné byly referéty, zaméfené na konkrétni tunelové stavby,
at’ jiz ve stadiu pfiprav, nebo jako skute¢né case studies. Pfednédska
prof. Wittke byla vénovéna pripravovanému souboru tunelovych sta-
veb v rdmci vystavby rychlostni Zeleznice Ulm — Wendlingen —
Stuttgart. Tento projekt zahrnuje vice nez 100 km jednokolejnych
tunell ve vysoce nepriznivych geologickych podminkdch. Ty jsou
charakterizovdny na jedné stran¢ tla¢ivymi a bobtnavymi horninami
s vysokymi ocekdvanymi deformacemi pri razbé (Bosslertunnel,
Fildertunnel), na druhé strané vysoce karstifikovanymi vdpenatymi
horninami s ¢etnymi jeskynémi a dutinami (Steinbuehltunnel).

_ Tyto podminky pfedstavuji vyzvu pro tuneldfskou teorii i praktické tic environment to allow for partial filling of cavities in the immediate vicini-
feSeni. Autor navrhuje pro tlacivé a bobtnavé horniny vyztuZz ze stri- ty of the tunnel with the muck and concrete and, at the same time, to solve the
kaného betonu s vysokou poddajnosti dilatacni mezery, a poddajné protection of the works against the inflows of water when the fluctuating water
svorniky i v krasovém prostiedi je nutno poditat s ¢astenym vypl- table level rises.
fovanim dutin v bezprostiednim okoli dila rozpojenou horninou Another case of extreme conditions encountered during the excavation of
a betonem pri sou¢asném fe$eni ochrany dila z hlediska pritoku vod near-surface tunnels is contained in the paper by T. Gregor, B. Garrod and D.
pfi kolisavé hladiné podzemni vody. Young, which deals with the excavation passage across a seismically active
Jiny pripad extrémnich podminek pfi razbé mélkych tunelt obsa- fault, where horizontal and vertical displacements of the fault blocks in the
huje prispévek T. Gregora, B. Garroda a D. Younga, ktery se zabyva order of tens of centimetres are possible. The greatest displacements can be
prechodem razby seismicky aktivnim zlomem s moznym vertikdl- expected to occur in a narrow, about 60cm wide, main zone, while smaller dis-
nim 1 horizontdlnim posunem ker fadové v desitkdch centimetru. placements are possible in lateral zones, at the distance of 15 — 20m. A study
Nejvétél’ posuny 1ze odekavat v uzké (Cca 60 Cm) hlavni Z(’)né’ mensi conducted on the basis of mathematical models proved that it is possible to
v laterdlnich zéndch ve vzddlenosti 15 — 20 m. Studie na zdklads carry out a suitable design which will resist a potential dynamic displacement
matematickych modeld dokldd4, Z¢ pomoci ndvrhu vhodné vyztuZe along the zone by dpsigning a suitable longitudinally yie]ding ejx.cavation sup-
s poddajnou podélnou vazbou pfi soucasném zpevnéni hornin tekto- port and strengthening of the tectonically faulted rock in the vicinity of the tun-

nel by grouting.

The know-how obtained from the behaviour of a near-surface road tunnel
located near a steep slope is contained in the paper by the authors S. Ch. Lee,
L. B. Chiou and G. F. Lin. Gradually developing land slides occurred during
the stabilisation of the slope. They caused significant damage to the tunnel tube
found at the distance of about 10m from the slope, flush of water into the tun-
nel during storms, and a several-year delay of the project. The completion of
the works was possible only owing to a package of costly measures compri-
sing the stabilisation of the base of the slope by an embankment, anchoring of
the slope by means of cable anchors, utilisation of longer rock bolts and mic-

nické poruchy v okoli dila injektdZemi 1ze navrhnout vyhovujici fese-
ni, které odold pripadnému dynamickému posunu podél zény.
Poznatky z chovdni mélkého silni¢niho tunelu situovaného
v blizkosti strmého svahu jsou obsaZzeny v ¢lanku autort S. Ch.
Lee, L. B. Chiou a G. F. Lin. Pfi stabilitnich tpravach svahu doslo
k postupnym sesuvim, které zpusobily vyrazné poskozeni tunelové
roury ve vzdélenosti cca 10 m od svahu, pfivalové pritoky vod do
tunelu pri deStich a zapriCinily nekolikaleté zpozdéni stavby. Teprve
souhrn ndkladnych opatfeni, zahrnujicich stabilizaci spodni &dsti

svahu I})éspem., ukqtvem’ svahu lanovymi kotvami, pouZiti del§1’ch ropiles in the vicinity of the tunnel and strengthening of the support.
svorniku a mikropilot v okoli tunelu a zesileni vyztuZe umoZznil A very interesting concept of an interim solution to the issue of storage of
dokonceni stavby. spent nuclear fuel, which is becoming very topical with the development of the
Velmi zajimavy koncept prechodného feSeni problematiky vyhore- fuel reprocessing, is presented in the paper by the N. Dias, J. Triclot, H.
1ého jaderného paliva, ktery se s rozvojem metod jeho prepracovani Lagrave and E. Breton. The paper describes a design for a long-term interim
stavd velmi aktudlnim, pfindsi prispévek autorti N. Dias, J. Triclot, H. storage of spent nuclear fuel with the planned life of about 300 years.
Lagrave a E. Breton, ktery predklada projekt dlouhodobého podzem- The topics of Section 3 embraced also the issues of the in-situ experimental

ntho meziskladu VJP s planovanou Zivotnosti cca 300 let. research. V. Wetzig introduced an ambitious underground construction safety
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V tématech sekce nechybéla ani problematika experimentdlniho project. The detailed study for this project is supported by the EU within the

vyzkumu in situ. V. Wetzig predstavil ambiciézni bezpenostni pro- 6th framework programme of the EC. One of the members of the consortium

jekt pro podzemni stavby, jehoZ podrobn4 studie je podporovana EU solving the task is the VSH Hagerbach Test Gallery Ltd. _

v rdmci 6. rdmcového programu. Jednim z ¢lent konsorcia feSitela je The paper by J. Pacovsky and J. Svoboda is dedicated to the new experi-

zkuSebni $tola v Hagerbachu. mental facility of the Czech Technical University, the Josef gallery, which is
Prispévek J. Pacovského a J. Svobody je vénovéan novému experi- part of ¢ former gold exploration mine.

It is possible to conclude that the number and focus of the papers as well as
the course of the presentations and discussions on the individual presentations
proved that underground engineering has developed not only in terms of the
magnitude and complexity of the projects which have been implemented, but
also in the theoretical and scientific research level. A characteristic feature is the
wide spread of mathematical modelling of complex geomechanical problems,
including complex construction components and support structures. Probabilistic
methods of optimisation of input data have been used more and more frequently
so that the uncertainty resulting from the scatter of the values obtained by the
geotechnical survey is reduced. The application of digital techniques (the image

mentilnimu zafizeni CVUT - $tole Josef v aredlu byvalého prii-
zkumného dolu na zlato.

Celkové lze shrnout, Ze pocet i zaméfeni prispévka stejné jako prubéh
vlastnich prezentaci a diskusi k jednotlivym referatum potvrdily, Ze pod-
zemni stavitelstvi se rozviji nejen co do objemu a narocnosti realizova-
nych staveb, ale i v teoretické a védeckovyzkumné roving.
Charakteristicky je Siroky ndstup matematického modelovani naro¢nych
geomechanickych dloh, zahrnujici i sloZité stavebni a vyztuzné kon-
strukce. Stdle Castéji se pouziva pravdépodobnostnich metod pro opti-

malizaci vstupnich dat, tak aby se sniZila nejistota dand rozptylem hod- analysis, connection of structural and material properties etc.) has also spread in
not ziskanych geotechnickym pruzkumem. U vysledku pruzkumnych the case of results of the survey operations, with the aim of reaching a perfect 3D
praci se také rozsifuje pouZivan{ digitdlnich technik (analyza obrazu, model of the projects being planned. At the same time, methods of physical
propojeni strukturnich a materidlovych vlastnosti atd.) sméfujicich modelling using equivalent materials have been applied as comparison and cor-
k dokonalému 3D modelu pfipravovanych staveb. Soucasné se stdle | rection bases for mathematical models. Continual attention has been paid to the
uplatiiuji metody fyzikdlniho modelovani ekvivalentnimi materidly jako methods of detailed classification and expert systems of geotechnical conditions;
srovndvaci a korekéni podklady pro matematické modely. Stdld pozor- experimental workplaces for large-scale trials and in-situ verification of new
nost je vénovdna metoddm podrobné klasifikace a expertnich systému technologies have been developed. Thus the underground engineering has laun-
geotechnickych podminek a rozvijeji se i experimentalni pracovisté pro ched new challenges within the sphere of science and research.

velké pokusy a ovéfovani novych technologii in situ. Podzemnf stavitel- DOC. ING. RICHARD SNUPAREK, CSc.

SEKCE 4: RAZBA MESTSKYCH TUNELU A JEJICH MONITORING; KONVENCNI A MECHANIZOVANE TUNELOVANI(
SECTION 4: URBAN TUNNELLING AND ITS MONITORING; CONVENTIONAL AND MECHANIZED TUNNELLING

Piedseda / Chairman: JIRf SMOLIK o .
Spolupfedsedové / Co-chairmen: CHUNGSIK YOO, ROBERT GALLER, VMIROSLAV KOLECKAR, JIRI MOSLER,
HEINZ EHRBAR, BERNHARDT MAINDL, MILOSLAV FRANKOVSKY, ZDENEK EISENSTEIN, MARTIN HERRENKNECHT

Do sekce 4 odborného programu WTC 2007 se prihldsilo celkem There were 73 papers submitted for Section 4 of the WTC 2007 agenda,
73 prispévku. Hlavnim cilem skupiny pracovniku spolupracujicich “Urban tunnelling and its monitoring: conventional and mechanized tunnel-
na vytvdfeni obsahu sekce 4 v obdobi shromazdovéni piispévki bylo ling”. The main objective of the group of persons collaborating on the crea-
ziskdni prezentaci vSech vyznamnych tunelovych staveb tion of the content of Section 4 in the phase of gathering the papers was to
v urbanizovanych tizemich v celosvétovém rozsahu piisobnosti spo- obtain presentations on all the major tunnelling projects in urban areas
le¢nosti ITA/AITES. Kone¢nym poctem pifspévku a také jejich obsa- which were found in the sphere of the ITA-AITES worldwide activities. The
hem se podafilo tohoto cile dosdhnout. Z dulezitych tunelovych sta- objective was met in terms of both the final number of the papers and their
veb se nepodafrilo pro sekci 4 zabezpecit pouze informaci o pouZiti content. The use of the currently largest TBM, i.e. the 14.30m-diameter,
v soucasnosti nejvétsiho raziciho stroje /TBM/ vyrobce Robbins pru- hard rock Robins TBM which is engaged on the program of further increa-
meru 14,30 m pro tvrdé horniny nasazeného na programu dalsiho sing of power generation in the area of Niagara Falls, was the only case
zvySeni vyroby el. energie v oblasti Niagarskych vodopddu. Uzndni where we failed to provide the information for Section 4. It is necessary to
a pod€kovani za spoluprdci prfi ¢innosti sekce 4 je nezbytné vyslovit express the appreciation and thanks for the collaboration with Section 4 to
Ing. M. Koleckarovi ze spoletnosti VIS, a. s., Ing. Tomasi Mr. M. Kole¢kr, VIS a.s., Mr. Tom4s Ebermann, AGE a.s., Mr. Jiff Mosler,
Ebermannovi ze spole¢nosti AGE a. s., Ing. Jifimu Moslerovi Division 5 of Metrostav a.s. and Mr. Petr Hlavacek, Angermeier a.s.

z divize 05 MTS a Ing. Petru Hlavackovi ze spole¢nosti Angermeier, All of the accepted papers were successfully prepared for the incorpora-
a.s. tion into the WTC 2007 Proceedings. The papers were divided into three

VSsechny pfijaté prispévky byly tspésné pripraveny pro jejich zara- groups, in accordance with the theme which was marked in the title of this
zeni do Sborniku prispévkt WTC 2007. V souladu se zaméfenim part of the WTC 2007. It was a favourable fact that nearly identical numbers
vyznacenym v ndzvu této ¢asti WTC 2007 byly prispévky rozdéleny of papers were submitted for these three groups of Section 4,
do tfi skupin. Pfiznivou skuteCnosti bylo, Ze tyto tfi dil¢i skupiny i.e. Monitoring, Conventional tunnelling and Mechanised tunnelling. Owing
sekce 4 WTC 2007, to je Monitoring, Konvecni tunelovani to this fact and the time of four hours on each day of the Congress which
a Tunelovéni s pouzitim TBM, obdrZely témér shodny podil prispév- was allotted to the presentation of one part of Section 4, it was possible to
ku. Tato skute€nost a poskytnuty Cas pro prezentaci sekce 4, vzdy select twelve papers from each group to be read at the WTC 2007 sessions.
Ctyfi hodiny kazdy den kongresu, umoznily vybrat pro predneseni na The decision was made regarding the organisation of the presentations to
vlastnim jedndni WTC 2007 vZdy po dvandécti prispevcich z kazdé prefer the number of presentations of interesting papers, at the expense of
skupiny. Pfi organizaci bylo rozhodnuto dét prednost zajimavym partial shortening of each of the presentations. The time recommended for
prispévkam i za cenu dil¢iho zkrdceni kazdé prezentace. Doporuceny each WTC 2007 presentation was therefore reduced for Section 4 from usual
cas kazdé prezentace WTC 2007 byl proto z obvyklych 20 min. 20 minutes to 13 — 15 minutes. The time remaining to the 20 minutes allot-
pro sekci 4 zkrdcen na 13 — 15 min. Zbytek ¢asu do 20 min. vyhra- ted to each presentation was dedicated to a limited number of two discussi-
zenych pro kazdy prispévek byl vénovan na pfedem omezeny pocet on enquiries or comments. Considering the informational purpose of the
dvou diskusnich otdzek nebo pozndmek. S ohledem na informacni papers, it was confirmed in the course of the presentations that the organi-
charakter prispévku bylo ve vlastnim pribéhu prezentaci ovéfeno, Ze sation of presentations in Section 4 was designed correctly. The schedule
organizace v sekci 4 byla navrzena spravné. Tento program byl jak was accepted with understanding by both the performers and audience and
feCniky, tak také pritomnymi s porozuménim prijat a presné dodrzo- accurately adhered to during the presentations, in all of the three 4-hour peri-
vén ve vSech tfech intervalech ¢tyrhodinovych prezentaci. Celkovy ods of presentations. The total number of 35 presentations (one presentation
po&et prednesenych prispévku 35 /jeden z Japonska byl nahle odiek- from Japan was suddenly withdrawn) which were given in three half-days
nut / ve tiech puldnech predstavoval podil jedné tietiny z celkového represented one third of the total number of papers presented within the fra-
poctu prispévku v odborném programu WTC 2007. mework of the WTC 2007 Scientific Program.

Dvandct prispévku skupiny Monitoring bylo prezentovano Twelve papers of the Monitoring group were presented on the first day
v ¢asovém intervalu 15 — 19 hod. prvni den WTC 2007 7.5.2007. Po of the WTC 2007, the 7th May 2007, within the time interval from 15.00 to
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kratkém tdvodnim slové hlavniho koordindtora sekce 4 Ing. Smolika
prevzalo fizeni prubéhu této ésti jednani mezindrodni predsednic-
tvo. Predsedou fizeni prezentaci byl pan prof. Chungsink Yoo
z Koreje, reditel organizaéntho vyboru lonského WTC 2006 v Soulu
a spolupredsedy pan prof. Galler z Univerzity v Leobenu v Rakousku
a panové Ing. Koletkar a Ing. Mosler z CR. Je velmi obtiZnou tilohou
vybirat z pfednesenych piispévku ty nejzajimavéjsi. Mezi takové je
jisté nezbytné zaradit prispévek pana prof. Schuberta z Rakouska
o predpoviddni seddni pfi razbé tunelu, piispévky pana
prof. Chungsinka, pana Wernera Bilfingera z Brazilie a pana
dr. Suchatwee Suwansawat z Thajska o monitoringu pfi vystavbach
tuneld metra v Soulu, Rio de Janeiru a Bangkoku. Jednim
z nejlepsich prispévka jak po strdnce obsahové, tak i prezenta&ni byl
italsky prispévek pani Ing. Valentiny Marcionni o poZzadavcich na
monitoring v rdmci vystavby vysokorychlostni Zeleznice v oblasti
Bologna pri pouziti EPB TBM. Mezi prednesenymi prispévky byly
se zdjem prijaty také informace pana Ing. Ruppa z Geotestu Brno
0 monitoringu provadén{ prizkumnych praci na tunelu Dobrovského
v Brné a pana ing. RuZi¢ky o monitoringu pfi vystavbé prodlouzeni
¢asti IVC2 metra v Praze.

Prezentace jedendcti prispévka druhé skupiny sekce 4, vénovand
tunelum provadénym konvenénim zpusobem, se uskute¢nila
v Casovém intervalu 15 — 19 hod. dne 8.5.2007. Po obdobném tvod-
nim slové hlavniho koordindtora Ing. Smolika pievzalo fizeni prubé-
hu prezentaci mezindrodni predsednictvo fTizené panem
Ing. Ehrbarem ze Svycarska, predsedou pracovni skupiny 19
Konven¢ni tunelovdni, ddle panem prof. Maidlem z Univerzity
v Bochumi v Némecku a panem Ing. Miloslavem Frankovskym, ¢le-
nem Slovenského tuneldfského komitétu. Ze zajimavych prispévku
této skupiny je nezbytné zminit zpravu o pribéhu vystavby délnice
s tunelovym tsekem dl. 1 010 m v provincii Guandong v Cing.
Velikost raZeného profilu 230 m? pro &tyfi dopravni pruhy v kazdém
sméru délnice ve sloZitych geologickych podminkéch byla ndro¢nou
dlohou pro konve¢ni tunelovéni. Stejné ndro¢né bylo také kiiZeni
nové trasy vysokorychlostni Zeleznice se stdvajicimi povrchovymi
a podzemnimi infrastrukturnimi sittmi dokumentované prispévkem
pana Shikawa Hiroyuki z Japonska. S ohledem na rozsah vyuzivani
konve¢niho tunelovani ve stfedni Evropé bylo v této skupiné prezen-
tovano nejvice prispévki z tzemi CR a SR. Pan Ing. M. Frankovsky
souhrnné informoval o vystavbé tunelu Sitina v Bratislavé mésic
pred jeho uvedenim do provozu. Generdlni feditel RSD CR pan
Ing. Brunclik pfednesl prehled o tunelovych dsecich silni¢ni sité CR
uvedenych do provozu, v soucasnosti ve vystavbé a pripravovanych
k zahdjeni v casovém vyhledu 15 let. Spole¢nost Amberg
Engineering pripravila prispévek o tunelu Dobrovského. Jako nejlé-
pe pripravené a prednesené prispévky a nejen v této skupiné, ale
v celé sekci 4 je nezbytné hodnotit prispévky spole¢nosti SUDOP,
a. s., o Zelezni¢nim tunelu Nové spojeni a zejména prispévek spole¢-
nosti Satra, s. r. 0., o tunelu Blanka na méstském okruhu v Praze.

Prezentace tfeti skupiny pfispévka sekce 4 probéhly dne 9. 5. 2007
v Casovém intervalu 9. — 12. hod. a byly vénovany tunelum prova-
dénym s pouZzitim TBM. Zatimco navstévnost predchozich skupin
prispévka v sdle Panorama Kongresového centra se pohybovala
v rozmezi 100 — 200 posluchacu, doséhl pocet posluchacu této sku-
piny prispévki dvojndsobné trovné. Obvyklym tvodnim slovem
Ing. Smolika bylo poslucha¢um predstaveno mezinarodni predsed-
nictvo f{zené panem prof. Zderikem Eisensteinem spolu s panem
dr. Martinem Herrenknechtem a panem Ing. KoleCkarem. Této sku-
piné piispévku byla vénovéna velkd pozornost jiz pii dlouhodobé pii-
pravé WTC 2007 s cilem zabezpeceni prezentaci v soucasnosti pro-
bihajicich nejvyznamnéjsich provadéni tuneli s pouZitim TBM.
Prubéh prezentaci a také posudky odborniki, na priklad také pana
prof. Zd. Eisensteina, po skon&en{ této skupiny prispévku, potvrdily,
Ze tohoto cile se podarilo dosdhnout. JiZ zminénd chybéjici prezenta-
ce pouziti TBM pii energetickém vyuziti Niagarskych vodopdda byla
nahrazena prezentaci pfipominajici historické zdkladni tunelové fese-
ni tohoto vyuZiti vodni energie. VSechny prispévky byly pripraveny
a pfednéseny s vysokou drovni odbornych znalosti oboru tunelovan{
s pouzitim TBM a souasné vysokou udrovni jak zpracovani, tak
i prednesu. Nejvétsi pozornost posluchacu byla vénovéna informaci
pana dr. Martina Herrenknechta, ktery s osobnim zaujetim jemu
vlastnim prednesl zpravu o dspé$ném postupu dal§iho zvétSovani
pramérl pouZivanych TBM (tunel M30 Madrid, tunel Changjjang
Shanghai) s vytyenim predsevzeti vyroby priStiho nejvétsiho TBM
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19.00 hours. The international Board of this part of the meeting took over
the control over the course of presentations after a short opening speech deli-
vered by Mr. Smolik, chief coordinator of Section 4. Prof. Chungsink Yoo
from Korea, director of the Organising Committee of the WTC 2006 in
Seoul, was the chairman of the presentation control, with co-chairmen
Prof. Galler from the University in Leoben, Austria, and Mr. Koleckar and
Mr. Mosler from the Czech Republic. The task to select the most interesting
papers from the presented ones was very difficult. Among the papers which
must be appreciated is the paper by Prof. Schubert, Austria, on the predicti-
on of subsidence during tunnel construction, the papers by Prof. Chungsink,
Mr. Werner Bilfinger, Brasil, and Dr. Suchatwee Suwansawat, Thailand, on
the monitoring during the construction of metro tunnels in Seoul, Rio de
Janeiro and Bangkok. One of the best papers, in terms of both the content
and presentation, was the Italian paper on the monitoring at the constructi-
on of a high-speed railway line in the Bologna region using an EPB TBM,
which was presented by Ms. Valentina Marchionni. The information on the
monitoring over the survey for the Dobrovského tunnel in Brno which was
provided in the presentation given by Mr. Rupp, Geotest Brno, as well as the
information on the monitoring over the construction of the extension of Line
IV C2 of the Prague metro, was accepted with great interest.

The presentation of the eleven papers of the second group of Section 4,
which were dedicated to tunnels excavated by conventional methods, was
carried out on 8th May 2007, within the time interval from 15.00 to 19.00
hours. The international Board managed by Mr. Ehrbar, Switzerland,
Chairman of the Working Group 19 “Conventional Tunnelling”, Prof. Maidl
from the Bochum University, Germany, and Mr. Miloslav Frankovsky,
a member of the Slovak Tunnelling Association, took over the control over
the course of presentations after an opening speech of Mr. Smolik, the chief
coordinator. Of the interesting presentations of this group, it is necessary to
mention the paper on the course of construction of a motorway in the
Guandong province, China, which contains a 1010m long tunnel structure.
The size of the mined cross sectional area of 230 m2 for four traffic lanes in
each direction of traffic was a difficult task for the conventional tunnelling
through complex geology. The junction of a new high-speed railway line
with existing surface and buried infrastructure networks, which was docu-
mented by the paper by Mr. Shikawa Hiroyuki, Japan, was equally difficult.
With regard to the extent of the utilisation of conventional tunnelling met-
hods in Central Europe, the majority of papers in this group were delivered
from the Czech Republic and Slovakia. Mr. Frankovsky comprehensively
informed about the Sitina tunnel construction in Bratislava, where one
month remains to the opening to traffic. Mr. Brunclik, general director of the
Directorate of Roads and Motorways of the Czech Republic, presented an
overview of tunnels on the roads in the Czech Republic which had been
brought into service, were under construction or being prepared for com-
mencement in a 15-year horizon. Amberg Engineering Brno, a.s. prepared
a paper on the Dobrovského tunnel. The paper on the New Connection tun-
nels prepared and presented by SUDOP a.s. and, above all, the paper on the
Blanka tunnel on the City Circle Road in Prague presented by Satra s.r.0. can
certainly be evaluated as the best prepared and presented papers not only
within this group, but also within the entire Section 4.

The presentations of the third group of papers of Section 4 took place on
9th May 2007, within the time interval from 9.00 to 12.00 hours. They were
dedicated to tunnels driven by TBMs. While the audience at the previous
groups of lectures in the Panorama hall of the Congress Centre varied bet-
ween 100 and 200, the audience at this group of lectures was a double in the
numbers. In his usual opening speech, Mr. Smolik introduced to the audien-
ce the international Board chaired by Prof. Zdenek Eisenstein together with
Dr. Martin Herrenknecht and Mr. Kole¢kdr. This group of papers was paid
significant attention even during the long-term preparation of the WTC
2007, with the aim of obtaining presentations on the most important TBM-
driven tunnels which are currently under construction. The course of the pre-
sentations and also evaluations by experts after the presentations of this
group of papers, e.g. Prof. Zd. Eisenstein, confirmed that the aim had been
achieved. The above-mentioned missing presentation of the use of TBMs
for the power scheme at Niagara Falls was made up for by a presentation
which brought back to the audience minds a historic basic design for explo-
itation of water power using tunnels. All of the presented papers were pre-
pared and read with a high level of expertise in the field of TBM tunnelling
and, at the same time, with a high level of the content and presentational
skills. The audience paid the highest attention to Mr. Martin Herrenknecht’s
information, who read, with the personal enthusiasm so typical of him, the
report on the successful progress in the process of further enlarging diame-
ters of TBMs (for the projects of a tunnel on the M30 motorway in Madrid
and the Changjjang tunnel in Shanghai) and set a resolution to produce the
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pruméru pres 19 m pro jeho nasazeni v Moskvé v priStim roce. future largest TBM with the diameter over 19m for driving tunnels in
S politovanim je nezbytné konstatovat, Ze v této ¢asti nemohl byt pre- Moscow in 2008. It is necessary to state, with regret, that no example of cur-
zentovdn, snad jenom doCasné, Zadny priklad souCasnych zkuSenosti rent experience in the application of this technique in the Czech Republic
z pouziti této technologie v CR. could be presented in this section.
To conclude, it is possible to sum up the course of all three groups of pre-
Zévérem je moZno shrnout, Ze také pribeh vSech tii skupin sekce sentations of the 4th technical program “Urban tunnelling and its monito-
4 odborného programu Tunely v zastavéném tzemi, monitoring, kon- ring: conventional and mechanized tunnelling” and state that it contributed
venéni tunelovéni a tunelovani s pomoci TBM, prispél k celkovému to the overall success of the WTC 2007. .
tispéchu WTC 2007. ING. JIRI SMOLIK

SEKCE 5: HLOUBENE PODZEMNI STAVBY V MESTSKE ZASTAVBE
SECTION 5: UNDERGROUND CONSTRUCTIONS EXECUTED FROM SURFACE IN BUILT-UP AREAS

Predseda / Chairman: JAN PRUSKA )
Spolupredsedové / Co-chairmen: FRITZ GRUEBL, VACLAV KRCH, JACK GAHIR

Sekce 5 patrila svym rozsahem k nejmensim sekcim. Z 11 publi- Extensionwise, the Section 5 was one of the smallest sections of the
kovanych prispévku ve sborniku konference bylo pro prednes vybra- conference. 6 papers from 11 published in the Conference Proceedings
no 6. Vybér byl proveden jednak z hlediska zemé, ze které je pred- were chosen for oral presentation. The selection was performed partly
nasejici, a jednak tak, aby byl podan celkovy prehled feSenych with regard to a presenter’s country and on the other hand, it aimed at the
a aktudlnich problému tykajicich se vystavby hloubenych podzem- provision of the overall outline of current problems and issues concerning
nich dél v intravildnu. Sekce se konala odpoledne v posledni den construction of excavated subterranean works in urban area. Despite the
konference, v séle bylo pfiblizné 120 posluchaci, coz mile piekvapi- fact that the Section took place in the afternoon on the last conference day,
lo nejen ¢leny predsednictva z CR, ale také profesora Fritze Gruebla there were still about 120 listeners, which pleased not only members of the
(Clen exekutivy ITA/AITES). Co se tykd diskuse, byly vesmés pokla- presidium from CR, but also Professor Fritz Gruebel (ITA/AITES
dany standardni otdzky a nezaznamenali jsme negativni vyjadfeni Executive Council member). As far as discussion is concerned, standard
k pfednesenym prispévkim. question were mostly asked and we did not notice any negative reaction

7 prednesenych prispévki bychom se radi podrobnéji zminili on the presented topics.

o tfech, které byly zajimavé svym obsahem. Vzhledem k tomu, Ze We would like to ourselves in detail to three of the presented papers
urcit poradi predndSek je véc velice subjektivni, budou vybrané pfis- which were interesting in their content. Since determination of the order
pévky fazeny abecedné podle jména predndsejiciho. of the presentations is very subjective, the chosen topics will be arranged

Jack Gahir: Navrh a vystavba ochranné hraze pro podmorsky alphabetically according to name of a presenter.
tunel v Palm Jumeirah, Dubaj Jack Gabhir: Design and construction of a cofferdam for a sub-sea

Palm Jumeirah v Dubaji (Spojené arabské emirity) je umely ostrov tunnel on The Palm Jumeirah, Dubai

ve tvaru palmy vybudovany v mori Arabského zélivu, kam zasahuje
do hloubky 5.5 km od pobreZi. Tento ostrov se sklddd z umélé plochy
ve tvaru pulkruhu, 16 véjifovitych listi, hibetu a kmene. Ostrov je
chranén od more kamennou hrazi ve tvaru pulmésice. Po dokonéen{
celé oblasti se prodlouZi pobfeZi Dubaje o 75 km a vybuduje se oblast
pro 100 000 obyvatel. Pfispévek se zaméfil na ndvrh, vystavbu
a chovan{ tésnici $tetové stény v ochranné hrézi, kterd byla zbudova-
na pro vystavbu 14 km dlouhého podmotského silni¢niho tunelu
v suchém doku. Tento tunel se sklddd z portdlového dseku na pobre-
7 délky
188 m, po dokonleni tunelu mofem sestaveného ze segmentu
z predpjatého betonu délky 969 m a z portdlového tseku na umélém
ostrové (kmeni) délky 241 m. Tunel se sklddd ze segmentu $itky 38
m, které obsahuji dvé trouby pro tfi jizdni pruhy a jednu prostredn{
troubu slouzici pro obsluhu a jako tnikova cesta. Maximdlni sklon je
6 % a navrhova rychlost 60 km/h. Pro vybudovani suchého doku byla
zfizena Stétova tésnici sténa v ochranné hrazi délky 2.4 km jako . . :
dotasnd stavba, kde $ttovnice slouzily jako tésnici prvek udrzujicf | VOrks where sheet piles served as a sealing element keeping seepage
priisak hrazi na zvladnutelné Grovni. Ochranné hrdze mély kubaturu | through the dam on manageable level. The cofferdams had cubage
920 000 m?, z toho 660 000 m3 materidlu bylo ziskdno z hloubeni 920,00Q m3 of which 660,000 m3 of material were obtalneq from tunnel
ryhy pro tunel. Na stavbu bylo doddno najednou 12 500 tun ttovnic excavations. Altogether, 12,500 tons of sheet piles were delivered for the
(coz piedstavuje piilrocni produkci Japonska). Priportdlové tseky conﬁtruction (which represent.s_half—year product@on of Japan). Portal-side
majf 30 m $tétovych stén. Postup vystavby byl ndsledujici: bagrovani sections have 30 m of sheet piling. The construction procedure was as fol-

Palm Jumeirah in Dubai (United Arab Emirates) is an artificial palm-
shaped island built in the sea of the Arabian Gulf reaching up to 5.5 km
off the coast. This Island consists of an artificial crescent plane, 16 fan-like
fronds, spine and trunk. The island is protected at the seawards side by
a stone crescent cofferdam. Finishing of the project will prolong the Dubai
cost as much as 75 km and create an area for 100,000 people. The presen-
tation was concentrated on design, construction and performance of
a sealing sheet piling in the cofferdam which was constructed for fabrica-
tion of a 1.4 km long sub-sea road tunnel in a graving dock. This tunnel
consists of a 188 m long portal section on the coast, a 969 m long sub-sea
section made up by pre-stressed concrete segments and a 241 m long por-
tal section in the artificial island (trunk). The tunnel consists of 38 m wide
segments which contain two cells for three traffic lanes and one central
cell serving for attendance and escape in case of emergency. Maximum
gradient is 6% and designed speed 60 km/h. A 2.4 km long sheet piled cof-
ferdam was fabricated for construction of the graving dock as temporary

mofského dna plovoucimi rypadly, vytvofeni hrdzi, instalace tésnicich !OWS: d.redging Of sea ﬂOQr using. floating excavators, forming dikgs,
Stétovych stén, vysuSeni uzaviené oblasti, sestaveni tunelu v ryze, installation of sealing sheeting, drying cofferdam, erection of a tunnel in
zasypani tunelu a po odstranéni do¢asnych konstrukcefi jeho zaplaveni. a groove, tunnel land up and its immersing after removal of temporary
Béhem vysouseni vzrostly piitoky z 820 m3/h na 1600 m3/h, coZ si structures. During drying, inflows increased from 820m3/h to 1,600m3h
vyzddalo lokalni opatfeni a zvy3eni vykonu erpadel. Celkem bylo which required local measures and increase of pump outputs. In total,
vy&erpdno 4 350 000 m3 vody a za soucasného premisténi 1900 ryb 4,350,000 m? of water were pumped and 1,900 fish were moved to open
do volného mote. Po vysuieni byl vytvofen nejen prostor pro vybu- sea. Not only area for construction of the filled-up tunnel but also access
dovéani zasypaného tunelu, ale také piistup pro stavbu umélého to construction of the artificial semicircular island was created after dry-
ostrova ve tvaru pulkruhu. V ¢ldnku jsou také popsdny nékteré pro- ing. The article also describes some problems with installation of sheeting
blémy se zardZenim §tétovnic a pouZité feSeni k jejich odstranéni. and adopted measures for their elimination. The construction of the cof-
Vystavba hrdze s tésnici §tétovou sténou predstavovala 30 % ceny ferdam with sealing sheet piling represented 30 % of overall costs of the
tunelu. tunnel.

Anna Sieminska-Lewandowska: Zhodnoceni stability kotvené Anna Sieminska-Lewandowska: Evaluation of the stability of
podzemni stény na zdkladé prejimaci zkousky kotev anchored diaphragm wall basing on acceptance tests of anchors

Ve vystoupeni bylo popséno provedeni prejimaci zkousky uskute¢- Execution of acceptance test during excavation of a 17.5 m deep hole in
néné béhem vystavby jamy hluboké 17,5 m ve VarSavé. Hlavni Warsaw was described in the presentation. The research was mainly
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problematika vyzkumu byla zaméfena na odhad skute¢né hodnoty
prumérného prodlouZeni lana kotvy a na vypoet zmény hodnoty
volné délky v mezich uréenych normou EN 1537. V prvé a druhé
kotevn{ drovni byla objevena zna¢né velkd variabilita volné délky
kotev, coZ mélo za nésledek vyznamné zmény v predpoklddaném
stupni bezpec¢nosti. Byla provedena detailni revize ndvrhu a detailn{
prizkum vybranych kotev. Na zakladé zjisténych skutecnosti bylo
potvrzeno zkraceni volnych délek kotev a ndvrh kotvené stény byl
pro dalsi kotevni drovné preprojektovdn pouzitim Kranzeho metody
a verifikovdn pomoci numerického vypoctu komerénim programem
GEO od firmy FINE.

Alfred Stirk: Terminal 5 letisté Heathrow, Londyn — Vystavba
a monitoring pripojeni Piccadilly Extension

Leti§t¢ Heathrow v Londyné je roz$ifovdno o termindl 5, ktery je
budovéan oddélené od oblasti centrdlniho termindlu a musi byt tedy
napojen na stavajici budovy terminéla a spojeni do centra Londyna
(Piccadilly Line s Piccadilly Extension) pomoci 7 tunell v oblasti
konstrukei vysoce citlivych na sedéni (rozjezdové/pristavaci drahy,
budovy termindlt &i hlavniho privodu paliva). Tunelové trouby byly
vétSinou razeny pomoci TBM, ¢tyfi tunely byly prodlouZeny meto-
dou SLC - Sprayed Concrete Lining (OSB — osténi ze stifkaného
betonu) a LaserShell. V8echny propojovaci konstrukce (jako napr.
vyhybny, Sachty, nouzové vychody, ventila¢ni vydsténi, spojovaci
chodby apod.) byly budovdny pomoci metody SLC. Celkem bylo
touto metodou vybudovano vice nez 40 konstrukci s celkovou délkou
pres 1100 m. Vystavba tunelu byla velice obtizna z toho duvodu, Ze
probihala podél existujicich tunelt s minimélni vzdalenosti mens{
neZ jeden metr. Pro ochranu stdvajicich tuneld pfed nadmérnymi
pohyby bylo pfistoupeno k jejich do¢asnému ucpéni na uréitou délku
pomoci pénového betonu. Soucdsti vystavby byl také rozsdhly moni-
toring. Prace na podzemnich konstrukcich byly dokonceny v roce
2006 a termindl 5 bude do provozu uveden v roce 2008.

Koncepce metody LaserShell byla vyvinuta spole¢nostmi Morgan
Est (UK) a Beton und Monierbau (Rakousko). Hlavni charakteristiky
metody jsou ndsledujici:

—jednd se o jednopldstové osténi ze stifkaného drdtkobetonu bez

ocelovych siti a pithradovych rdma,

— tvar vyrubu a osténi jsou kontrolovany pomoci laserového délko-
méru TunnelBaemer, data jsou ukldddna do pocitate a je prubéz-
né porovndvano teoretické a skute¢né umisténi vyrubu a osténi,

— Celba tunelu je uklonénd a vyklenutd, coZ zvySuje stabilitu ve
srovnani s klasickou Celbou,

—tunel je raZen plnym profilem a uzavrieni prstence je velice
rychlé,

—jednopldstové osténi je provedeno ve tfech vrstvdch:
1) pocétecni vrstva tloustky 75 mm vyztuZend dratky (povaZuje

se za ztracenou),

2) konstrukéni vrstva z dratkobetonu tl. 200 — 250 mm slouzici
jako trvald nosna konstrukce,

3) dokoncujici vrstva stiikaného betonu bez vyztuze drétky
tl. 50 mm aplikovand po dokonceni raZeb, jejiZ povrch je
ru¢né upraven (dosahne se hladkého osténi).

V piednasce byly ddle ukédzény reakce stdvajicich tunelt na postup
vystavby novych tunell a srovnéni predpoklddanych hodnot defor-
maci se skute¢nymi hodnotami.

SEKCE 6: BETON V PODZEMNICH STAVBACH

TuHel

concentrated on estimation of real value of average extension of an
anchor tendon and on calculation of change of free length within limits
determined by the standard EN 1537. Considerable variability of free
length of anchors was detected on the first and the second anchoring
level which caused significant changes in presumed safety. Detailed exa-
mination of design and chosen anchors was performed. With regard to
the ascertained findings, shortening of free lengths of anchors was con-
firmed and the design of the anchored diaphragm wall was reworked for
further anchoring levels with use of Kranz’s method and verified by the
help of numeric calculation via commercial software GEO by FINE
Company.

Alfred Stiark London Heathrow Terminal 5 — Construction and

monitoring of Piccadilly Extension Junction
London Heathrow Airport is being expanded with Terminal 5, which
is built separately from the central terminal area and therefore needs to
be interconnected with present terminal buildings as well as downtown
London (Piccadilly Line with Piccadilly Extension) via 7 tunnels in the
construction area highly sensitive to subsidence (runways, terminal buil-
dings or the main fuel supply). The tunnel cells were mostly bored by
use of TBM (tunnel boring machines); four tunnels were extended by
use of SLC - Sprayed Concrete Lining (OSB — shotcrete lining) and
LaserShell. All interconnecting structures (as e.g. turnout, manholes,
emergency exits, ventilation mouths, interconnecting corridors etc.)
were constructed by use of SLC. In total, more than 40 structures were
built with use of this technology with total length more than 1,100 m.
The construction of the tunnels was very difficult, because it was execu-
ted along existing tunnel with minimum distance less than one meter.
The present tunnels were temporarily plugged with foam concrete in cer-
tain length to be protected against excessive motion. Extensive monito-
ring was also part of the construction. Works on the subterranean struc-
tures were finished in 2006 and the Terminal will be opened in 2008.

The concept of LaserShell technology was developed by companies
Morgan Est (UK) and Beton und Monierbau (Austria). The main features
of the method are as follows:

— a one-shell lining made of reinforced shotcrete without steel meshes
and truss frames,

—the shape of stope and lining is controlled via laser rangefinder
TunnelBaemer, data is stored in a computer and theoretical and real
location of stope and lining is continuously compared,

— the tunnel forefield is leaned and arched which increases its stability
compared to a classical forefield,

— the tunnel is bored in a full profile and the ring is closed very quickly,

— the one-shell lining is accomplished in three layers:

1) 75 mm thick first layer reinforced with wires (deemed sacrificial),

2) 200 — 250 mm thick construction layer of reinforced concrete ser-
ving as a permanent bearing structure,

3) 50 mm thick finishing layer of unreinforced shotcrete applied after
finishing of tunnelling, surface is manually treated (smoother
lining is achieved).

Further, reactions of current tunnels to newly being bored works and
comparison of estimated values with real deformation values were shown
during the presentation.

DOC. ING. DR. JAN PRUSKA

SECTION 6: CONCRETE IN UNDERGROUND CONSTRUCTION

Pfedseda / Chairman: JAN L. VITEK

Spolupredsedové / Co-chairmen: CELESTINO TARCISIO, CHRISTIAN INGERSLEYV, PAVEL POLAK

Beton je hlavnim materidlem pro vystavbu podzemnich konstruk-
ci. Proto problematice betonovych konstrukei byla vénovana i jedna
sekce na svétovém tuneldrském kongresu. Celkem bylo piihldseno do
této sekce 26 prispévku. Védecky vybor rozhodl, Ze budou po
podrobné recenzi otiStény ve sborniku. Po dal§im jedndni védecky
vybor vybral 10 z nich k predneseni na kongresu. Pipravu sekce méli
na starosti Ing. Pavel Poldk a prof. Ing. Jan L. Vitek, CSc.
z Metrostavu. Z 10 vybranych piispévku &tyfi pojedndvaly
o stifkaném betonu, vyuZivaném predevsim pro primarni osténi, dals{
se zabyvaly monolitickymi a prefabrikovanymi osténimi tuneld.
Jednani sekce 6 probihalo v jednom z mensich sila Kongresového
centra. PoCet pritomnych dcastnika lze jen téZko odhadovat, avSak

Concrete is the main material for construction of subterranean works.
That is why one section in the World Tunnel Congress was devoted to
concrete. In total 26 conference papers were submitted for this section.
The Expert Committee decided that the articles will be included in the
Congress Proceedings after detailed review. 10 papers for oral presenta-
tion were chosen after further negotiations. Ing. Pavel Poldk and prof.
Ing. Jan L. Vitek, CSc. from Metrostav a. s. were entrusted with prepa-
ration of the Section. Four from the 10 articles chosen devoted to shotc-
rete used in particular for primary lining, others dealt with monolithic
and precast tunnel lining. Proceedings of the Section 6 took place in one
of smaller halls of the Congress Centre. It is rather difficult to estimate
the number of participants, but there must have been about 60 — 80
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priblizné kolem 60 — 80 pfitomnych by asi bylo mozné v sdle napo- listeners in the hall which was not little with regard to other simultane-
¢itat. Vzhledem k tomu, Ze soucasné probihaly dalsi sekce, nelze ously held events.
tento pocet povazovat za maly. The proceedings was started by Prof. Vitek who introduced other cha-
Jednani bylo zahdjeno prof. Vitkem, ktery predstavil dals{ predse- irmen — Christian Ingerslev from the USA and Tarcisius Celestine
dajici — Christiana Ingersleva z USA a pana Tarcisia Celestina from Brazil. Unfortunately, Ing. Poldk. could not participate.
z Brazilie. Ing. Poldk se bohuzZel nemohl jedndni zicastnit. The first paper presented by Takahiko Nishi from Japan was devoted
Hned prvni piispévek, ktery prednesl Takahiko Nishi z Japonska, to shotcrete with early-high-strength development. Compressive strength
pojedndval o stifkaném betonu s rychlym nédbéhem pevnosti. Upra- of 3 MPa 10 minutes after application was obtained through adjustment
vou receptury a doddnim potfebnych slozek do michané smési bylo of mix design and addition of required admixtures and additives. Series
dosazeno pevnosti stifkaného betonu v tlaku v fddu 3 MPa jiz po 10 of measurements during boring of tunnel Mineyama proved that the batch
minutich po aplikaci. Na fadé méfeni pii raZbé tunelu Mineyama se tested in a laboratory was applicable even in practice and could actually
podarilo prokézat, Ze v laboratori odzkousend smés je aplikovatelnd meet economic aspects of execution. The newly designed lining with use
i v praxi a maZe splnit také ekonomické aspekty pri provadéni. Nové of early-high-strength shotcrete without steel reinforcement (H-125) was
navrzené osténi ze stifkaného betonu s rychlym nabéhem pevnosti found appropriate for practical utilization and showed sufficient safety.
bez ocelovych vyztuznych prvka (H-125) bylo shleddno jako odpo- Timely application of this high-performance concrete enabled decrease in
vidajici pro praktické vyuZiti a vykdzalo dostateCnou bezpecnost. required shotcrete layer from 15 cm to 10 cm. With use of this technolo-
Brzké naneseni stifkaného betonu s rychlym ndbéhem pevnosti gy, unusually high outputs were reached during tunnelling of roughly cir-
umoznilo sniZit vrstvu stifkaného betonu z 15 cm na 10 cm. Pfi razbé cular profile with about 5.2 m in diameter. In contrast to capacity of about
zhruba kruhového profilu o poloméru cca 5,2 m bylo dosahovano 100 m per month, it was possible to increase monthly output up to 250 m
neobvykle vysokych vykonu. Oproti délkdm tunelu v fddu 100 m za with the newly designed lining. The presentation evoked a discussion;
mésic bylo mozné zvysit mési¢ni vykon s nové navrzenym osténim however, the Japan colleague was not able to provide details on the shotc-
az na 250 m. Prispévek vzbudil i diskusi, aviak mnoho podrobnosti rete mix design and other experiences.
o recepture betonu a dal$ich zkuSenostech japonsky kolega nebyl Presentation of Markus Thewes from Germany was focused on auto-
schopen poskytnout. mated application of shotcrete and problems of its testing aiming at assu-
Predndska Markuse Thewese z Némecka byla zaméfena na auto- rance of maximum evenness and quality of shotcrete lining. Roland
matizované nandSeni stiikaného betonu a problematiku jeho zkouse- Weiss from Switzerland spoke about experience from construction of
ni s cilem zajistit maximdlni rovnomérnost a kvalitu stfikaného osté- railway tunnel Lotschberg (length 34.6 km). Residual debris was partly
ni. Roland Weiss ze §V)’/carska hovoril o zkuSenostech z vystavby used as aggregates in concrete. Its recycling brought considerable econo-
zelezni¢niho tunelu Lotschberg (délka 34,6 km). Vzhledem mic saving. Shotcrete in the Czech Republic was represented by a paper
k pfebytkum rubaniny byla &dste¢né vyuZivdna jako kamenivo do by Ing. Poldk which was due to his illness presented by Ing. Matou$
betonu. Jeji recyklaci se dosdhlo znacnych ekonomickych uspor. Hilar. In addition to basic information about technology of tunnelling of
Stiikany beton v Ceské republice reprezentoval prispévek the project New Connection (interconnection of 5 railway stations in
Ing. Poldka, ktery z divodu jeho nemoci prednesl Ing. Matous Prague) predominant part of the presentation concerned measuring
Hilar. Kromé zdkladnich informaci o technologii vystavby tunelu accomplished within construction of tunnels below the Vitkov Hill.
projektu Nového spojeni (propojeni 5 Zelezni¢nich nadrazi v Praze) Examples of measuring of pump outputs at a manipulator were docu-
byla prevaznd Cast prednasky veénovdana meéfenim uskutenénym mented as well as consumptions of accelerator in various temperature
v rdmci vystavby tuneltd pod vrchem Vitkov. Byly dokumentovédny conditions, summer and winter mix design, development of compressive
piiklady méfeni vykonu Cerpadla u manipuldtoru, spotfeby urychlu- strength and corresponding temperature development of shotcrete after
jici pfisady za ruznych teplot vzduchu, smési i béhem letniho application with various temperatures of hauled concrete mixtures. With
a zimntho obdobi, ndbéhy pevnosti v tlaku a zejména jim odpovida- proved knowledge of temperature response of used cement and accelera-
jici ndbéhy teploty stifkaného betonu po naneseni pri ruznych teplo- tor it was possible to skim proper development of compressive strength
tich dovezené betonové smési. Pii ovéfené znalosti teplotni reakce within the J2 class through measurement of difference between initial and
pouZzivaného cementu a urychlujici prisady bylo mozné zbézné zkon- reached temperature of shotcrete already 6 minutes after application.
trolovat spravny nabéh pevnosti v oboru J2 zmétenim rozdilu mezi The second part of session was opened by Mr. Rolf Stadelman with
vstupni a dosaZenou teplotou nastrikaného betonu jiz za 6 minut po information about lining design and basis load evaluation of tunnel
aplikaci. Gotthard in Switzerland. It is an extraordinarily extensive project — the
Druhy blok prednédsek zahdjil pan Rolf Stadelman informacemi tunnel is 57 km long. Static calculations and lining design were adjusted
o ndvrhu osténi a vyhodnoceni zatiZzeni na basis tunelu Gotthard ve on grounds of observation of the tunnel response during construction to
Svycarsku. Jde o mimofddné rozséhly projekt — tunel je dlouhy meet user’s requirements on forces and parameters. In the end, the tunnel
57 km. Na zdkladé sledovéni chovéni tunelu pfi vystavbé byly upra- was built with double shell; only part of ventilation and service tunnels is
vovény statické vypoclty a ndvrhy osténi, tak aby jejich pusobeni single shell. Most of the tunnel linings are not reinforced with steel which
a parametry odpovidaly pozadavkum uZivatele. Nakonec byl tunel reduces risk connected with corrosion of the reinforcement, need for main-
postaven s dvouvrstvym osténim (double shell), pouze Césti ventilad- tenance, risk of interruption of the railway operation, and also both invest-
nich a servisnich tuneld maji osténi jednovrstvé (single shell). ment and operational costs. The presentation evoked a brisk discussion
Vétsina tunelového osténi neni vyztuZena ocelovou vyztuzi. Tim about measurement of forces in lining and its subsequent adjustment.
bylo dosaZeno eliminace rizik spojenych s korozi vyztuze, redukova- As for other presentations, the paper of Prof. Plizzari from Italy writ-
la se Gdrzba, vyrazné pokleslo riziko preruseni Zelezni¢niho provozu ten together with Prof. Walraven from Netherlands and other two co-aut-
a snizily se investi¢ni i provozni ndklady. Piispévek vzbudil zna¢nou hors on the topic of precast lining with use of fibre reinforced concrete
diskusi na téma méfeni sil v osténi a jeho néslednych tprav. shall be mentioned. Causes of failures of lining precast segments during
Z dal8ich prispévku lze zminit napf. pfispévek prof. Plizzariho construction of Barcelona underground were analyzed in detail.
z Itdlie, ktery napsal spoleCné s prof. Walravenem z Nizozemska Conclusions of the research enabled eliminate failures. The paper also
a dal$imi dvéma spoluautory na téma prefabrikovaného osténi shows possibilities of application of precast segments with very high
s vyuZitim vldknobetonu. Byly podrobné analyzovény pri¢iny poruch compressive strength and subsequent saving potential.
na prefabrikovanych segmentech osténi prfi vystavbé metra Entirely specific category are immersed tunnels. Mr. Ch. Ingerslev
v Barceloné. Zdvéry vyzkumu umozZnily eliminovat poruchy. from the USA, chairman of a workgroup devoted to this topic, presented
Prispévek téZ ukazuje moznosti aplikace prefabrikovanych segmentt a paper summarizing state-of-the-art of construction of immersed tunne-
z betonu velmi vysoké pevnosti a ndsledné moZznosti tspor. Is. He mentioned its advantages in comparison with boring and also sum-
Zcela zvlastni kategorii jsou tunely zaplavované. Pan Ch. Ingerslev marized problems that must have been solved during the construction.
z USA, ktery je predsedou pracovni skupiny na toto téma, prednesl Projects using purely concrete structures are still topical; however, steel
prispévek shrnujici soucasny stav vystavby zaplavovanych tunelu. structures cast with concrete are still common in other projects.
Zminil vyhody proti raZenym variantdm a rovnéZ sumarizoval problé- Nevertheless, their standard application in our conditions is unlikely for
my, které je nutné pfi jejich vystavbeé fesit. Stédle jsou aktudlni projek- the present.
ty, kdy se vyuzivd Cisté¢ betonovych konstrukci, ale téZ u jinych pro- The Czech monolithic concrete was represented by paper of Ing.
jektu jsou obvyklé ocelové konstrukce vyplnéné betonem. Asi se nedd Svoboda and Co. about Valik Tunnel. It is somewhat less typical yet




16. rocnik - €. 2/2007

zatim Cekat jejich standardni aplikace v naSich podminkéch.

Cesky monoliticky beton reprezentoval piispévek Ing. Svobody
a kol. o tunelu Valik. Ponékud méné typicky tunel, u nds dobre
znamy, ukdzal na vysokou kvalitu podzemniho stavitelstvi u nds.

Jednani sekce prokazalo, Ze beton v soucasné dobé je hlavnim
materidlem pro vystavbu podzemnich staveb. Existuje fada problému
k feSeni, napr. vodotésnost osténi, pozarni odolnost, vznik trhlin
u monolitu i prefabrikéati, ale zdroven je vidét znany pokrok
v technologii betonu - u stifkaného, monolitického
i prefabrikovaného, pokrok v konstrukci osténi — napr. roste podil
osténi z prostych betoni a zvySuje se rychlost vystavby.
U zaplavovanych tunell se téZ projevuje technicky pokrok v fadé
detaild a inovovanych technologickych postupt. Kongres prispél
k vyméné zkusenosti z jednotlivych projekta a dd se fici, ze potvrdil
funkci betonu jako hlavniho a perspektivniho materidlu pro podzem-

TuHel

well-known tunnel in our country which proved high quality of subterra-
nean construction in our country.

Proceedings of the Section proved that concrete is fundamental mate-
rial for construction of subterranean structures nowadays. There are plen-
ty problems to be solved, e.g. water tightness, fire resistance, creation of
cracks in monolithic and precast concrete, but anyway there is evident
progress in concrete technology — at shotcrete, monolithic and precast
concrete, advancement in lining structures — e.g. proportion of simple
concrete lining is increasing and construction speed is rising. In addition,
the technical progress shows itself in lot of details of immersed tunnels
and innovated technological processes. The congress contributed to
exchange experience from particular projects and we can say it proved
that concrete is crucial and perspective material for underground con-
structions even for future.

PROF. ING. JAN L. VITEK, CSc., ING. PAVEL POLAK

SEKCE 7: ROZDELENI A ZVLADANI RIZIK A NEHOD PRI TUNELOVANI
SECTION 7: DISTRIBUTION AND MANAGEMENT OF RISKS AND ACCIDENTS DURING TUNNELLING

Predseda / Chairman: MARTIN SRB

Spoluptedsedové / Co-chairmen: MARTIN KNIGHTS, WULF SCHUBERT, MATOUS HILAR

Zakladni informace

V rdmci sekce 7 bylo ve sborniku publikovdno 22 prispévku.
Otisténé prispévky se Cdstecné zabyvaly teoretickymi aspekty zvla-
danf rizik (provedeni rizikové analyzy v obdobi pripravy, zvladani
rizik béhem vystavby, zdkladni druhy rizik a zpusob jejich prevence,
atd.), CdsteCné pak byly v otisténych prispevcich popsény praktické
priklady z realizace staveb (mechanizovand ¢i konvencni razba
v obtiznych geologickych podminkdch, zvladdni problematickych
situaci béhem razby, atd.). K dstnim prezentacim bylo vybrano 10
prispévka. Pfi vybéru byl kromé nezbytné technické kvality prispév-
ku kladen duraz na vyvédZené zastoupeni zemi a témat prispévka.

Pribéh jednani 7. 5. 2007

Jedndni v rdmci sekce 7 zahdjil jeji predseda Martin Srb, ktery pri-
vital vSechny pritomné, predstavil jednotlivé spolupredsedajici
(Knights, Schubert a Hilar) a upfesnil organiza¢ni zdleZitosti. Ndsledné
spolupfedsedajici sekce (také nové zvoleny prezident ITA) Martin
Knights krétce vyzdvihl duleZitost a soucasnou aktudlnost tématu
sekce. Pak jiz byly zahdjeny jednotlivé technické prezentace. Pred kaz-
dou byl krdtce predstaven recnik. Délka prezentaci byla priblizné 15
minut, po kazdé byl prostor pro nékolik dotazi. Po predneseni piis-
pévku probéhla asi hodinova panelové diskuse. Na zadtku jednén{
sekce byla jednaci mistnost ¢. 4 plnd, do konce panelové diskuse v 19
hodin zastalo nékolik desitek posluchact a diskutujicich.
V ndsledujicim textu jsou zminény Ctyfi zajimavé prispévky
a panelovd diskuse.

Zvladani geotechnickych rizik pfi tunelovani
pod vodou

Prof. Nilsen, z norské univerzity védy a technologie v Trondheimu,
prednesl prispévek zaméfeny na tunelovéani pod vodou (mofte, feky).
Nejprve byla vyjmenovéna hlavni rizika ve zminénych podminkach
pri konvenéni ¢i mechanizované razbé. Ddle byl proveden rozbor
vhodnosti riznych technik IG pruzkumu (mapovani, vrtné préce,
geofyzikdlni prizkum ¢&i prizkum béhem razby), ktery byl ndsledné
predveden na praktickych prikladech (norské tunely Froya
a Oslofjord). Byly rozebrany aspekty razby s dirazem na vhodny
vybér metody razby. Byly zminény priklady konvencni razby (napr.
tunely v Norsku) a priklady mechanizované razby (napr. bentonitovy
§tit pouzity pro razbu metra v zemindch v Kéhire pod fekou Nil).
Dile byla zdiraznéna duleZitost kvalitné provedenych rizikovych
analyz pri obdobnych projektech. Na zdvér bylo zminéno, Ze i pfi
peclivém IG pruzkumu jsou jistd rizika nevyhnutelnd, nicméné je
mozné veskerd rizika velmi vyznamné snizit (prubézny IG prizkum
béhem razby, provedeni rizikovych analyz, nezavisla kontrola kvali-
ty realizace, atd.).

Rizeni geotechnické bezpeénosti béhem vystavby
Prof. Wulf Schubert, vedouci institutu mechaniky hornin

Basic information

There were 22 papers published in the Conference Proceedings within the
Section 7. The papers were partly devoted to theoretical aspects of risk
management (execution of risk analysis during preparatory phase, risk
management on site, basic types of risks and methods of their prevention,
etc.) and partly included description of practical examples from implemen-
tation of constructions (mechanized or conventional tunnelling in difficult
geological conditions, dealing with troublesome situations during tunnel-
ling, etc.). 10 papers were chosen for oral presentation. During selection,
proportional representation of countries and topics was considered in additi-
on to necessary technical quality of papers.

Proceedings on 7. 5. 2007

The proceedings within the Section 7 were commenced by chairman
Martin Srb who welcomed all participants, introduced particular co-chair-
men (Knights, Schubert and Hilar) and specified organizational issues.
Subsequently, Martin Knights (newly elected ITA president) as the Section
co-chairman shortly emphasized importance and topicality of this theme.
Afterwards, single technical presentations were initiated. Each speaker was
shortly introduced prior to a presentation. The presentations took approxi-
mately 15 minutes and afterwards, there was time for several questions.
After presentation of the papers, there was about a one-hour panel discussi-
on. At the beginning of the proceedings of the Section the Conference Room
No. 4 was full, however, several tens of listeners and discussants stayed till
the end of the discussion at 7 pm. Four interesting papers and the panel dis-
cussion are mentioned in the following paragraphs.

Geotechnical risk management when tunnelling
under water

Prof. Nilsen from the Norwegian University of Science and Technology
in Trondheim presented a paper focused on tunnelling beneath water (sea,
rivers). At first, the main risks in these conditions at conventional or mecha-
nized boring were listed. Further, suitability of use of particular IG survey
technologies was analysed (surveying, boring works, geophysical survey or
on site survey), which was subsequently demonstrated on practical examples
(Norwegian tunnels Froya and Oslofjord). Further, tunnelling with empha-
size on selection of suitable boring method were analyzed. Examples of con-
ventional tunnelling (e.g. tunnels in Norway) and examples of mechanized
boring (e.g. bentonite shield used for boring of Cairo underground in soils
below the River Nil) were mentioned. Importance of thoroughly performed
risk analyses during similar projects was emphasized. It was mentioned at
the end that despite meticulous EG survey some risks are unavoidable,
however, all risks can be considerably reduced (continuous EG survey
during tunnelling, execution of risk analyses, independent control of imple-
mentation quality, etc.).

Geotechnical safety management during construction

Prof. Wulf Schubert, head of the Institute of Rock Mechanics and
Tunnelling in Graz University in Austria presented a paper focused on
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a tunelovani na univerzité v Grazu v Rakousku, prednesl prispévek practical aspects of management of geotechnical risks. At the beginning, he
zamereny na praktické aspekty zvladani geotechnickych rizik. Na mentioned a number of simplifications and inaccuracies influencing results
zacétku bylo zminéno mnoZstvi zjednoduSeni a nepresnosti ovliv- of geotechnical simulation and implied need for superior observation app-
nujici vysledky geotechnického modelovéni a z toho vyplyvajici roach during implementation of subterranean constructions. His presentati-
nutnost dostate¢né kvalitniho observaniho pfistupu béhem reali- on was than concentrated on preparation and evaluation of monitoring.
zace podzemnich staveb. Ndslednd predndska pak byla soustredé- Importance of appropriately thorough preparation of construction including
na na piipravu a vyhodnocovdni monitoringu. Byla zduraznéna method and frequency of monitoring, setting of warning values, preparati-
dulezitost dostate¢né kvalitni piipravy stavby vletné zpusobu on of an emergency plan including clear and general responsibility of par-
a frekvence monitoringu, nastaveni varovnych hodnot, pfipraven{ ticular construction participants were emphasized. General aspects were
nouzového planu v&etné jasné a prehledné zodpovédnosti jednotli- subsequently demonstrated on example of Wienerwald tunnel. Double-
vych dlastniki vystavby. Obecné aspekty byly ndsledné demon- tracked section of the high-speed railway tunnel was bored with use of
strovany na prikladu tunelu Wienerwald. Dvojkolejnd sekce vyso- NRTM. Prof. Schubert mentioned two examples when behaviour of lining
korychlostniho Zelezni¢niho tunelu byla raZena pomoci NRTM. deformation did not comply with presumptions. The examples included
Prof. Schubert zminil dva priklady, kdy deformaéni chovani osté- curves of deformations measured through geotechnical monitoring, measu-
ni tunelu neodpovidalo predpokladam. Piiklady zahrnovaly kiivky res adopted to stop propagation of the deformations and resulting deforma-
deformaci namérenych pomoci geotechnického monitoringu, pou- tion progress. At the end, the most important aspects of management of
Zitd opatfeni pro zastaveni ndrustu deformaci a vysledny prubéh geotechnical risks on site were mentioned and indispensableness of experi-
deformaci. Na zavér byly zminény nejduleZitéjsi aspekty zvldddni enced specialists was emphasized.

geotechnickych rizik béhem vystavby, pficemZ byla zduraznéna

nepostradatelnost zkusenych odbornikil. Risk management during construction of tunnels

for terminal 5

Zvladani rizik behem vystavby tunelu Ian Williams, Manager of Tunnel Delivery for London Heathrow Airport

pro terminal 5 presented a paper about successful dealing with risks during implementation

Ian Williams, vedouci projektu termindlt na londynském letisti of subterranean constructions which will be part of the new infrastructure of
Heathrow, prednesl prispévek o tspé$ném zvladdni rizik pfi realizaci the new Terminal 5 at Heathrow Airport. At first, the construction project for
podzemnich staveb, které budou soucdsti infrastruktury nového ter- 4.3 billion GBP was briefly described. Afterwards, the question of risk mana-
mindlu 5 na letisti Heathrow. Nejprve byl struéné popsan projekt gement was analyzed. Projects where breakdowns, delays or increase in price
vystavby nového termindlu, jehoZ cena je 4,3 mld. GBP. Pak byl occurred, were mentioned (Heathrow Express, Munich underground or this
rozebrdn aspekt zvladani rizik. Byly zminéné projekty, kde doslo year’s breakdown of underground construction in Sao Paulo). Subsequently,
k havdriim, prodlevdm ¢i navySeni ceny (Heathrow Express, metro the approach to risk management in the Terminal 5 was described (investor’s
v Mnichové ¢i leto$ni havérie vystavby metra v Sao Paulu). Nésledné requirements, contractual relations, practical aspects). A great emphasize was
byl popsén pristup ke zvladani rizik na termindlu 5 (poZadavky inves- put on work safety during construction of the Terminal 5. Two factors increa-
tora, smluvn{ vztahy, praktické aspekty). Béhem vystavby termindlu sing safety described in detail were IIF (Incident and Injury Free) environment
5 byl velky duaraz kladen na bezpe&nost prace. Dvéma faktory zvySu- and adoption of new construction approaches (e.g. boring method
jicimi bezpecnost, které byly popsdny detailnéji, byly prostiedi IIF LaserShell™). Another very important aspect of the project was thorough
(Incident and Injury Free) a adopce novych postupt vystavby (napf. control of overburden setting. It was secured by appropriately superior design,
metoda razby LaserShell™). Dalsim velmi dileZitym aspektem pro- used boring methods (tunnelling machines, method LaserShell™), strong sys-
jektu byla duslednd kontrola seddni nadloZi. Ta byla zarucena dosta- tem of deformation control and last but not least competent and experienced
tecné kvalitnim ndvrhem, pouZitymi metodami razby (tunelovaci personnel. It was mentioned at the end that 14 km of tunnels for the Terminal
stroje, metoda LaserShellT™), robustnim systémem kontroly defor- were finished according to planned schedule within planned costs and without
maci a v neposledni fadé kompetentnimi a zkuSenymi pracovniky. Na limitation of the airport operation.

zavér bylo zminéno, Ze 14 km tuneld pro termindl 5 se podafilo
dokongit podle pldnovaného harmonogramu a s pldnovanymi ndkla- Risk management during TBM driving

dy bez neolekdvaného narulent provozu letiste. Dr. Alun Thomas, an engineer working for British company Mott

MacDonald Ltd., presented a paper focused on risk management during

Zvladani rizik pfi razbach pomoci TBM mechanized boring. At first, difference between risk management approa-

Dr. Alun Thomas, inZenyr pracujici pro britskou spole¢nost Mott ches was explained (so called strict and lenient approach). Subsequently,
MacDonald Ltd., prednesl prispévek zaméfeny na zvladani rizik pti basic risks during tunnelling using TBM were clarified (excessive outputs
mechanizovanych razbach. Nejprve byl objasnén rozdil v pristupech causing settlement, machine jamming, mechanical failures, etc.) including
zvladani rizik (tj. tvrdy a mekky piistup). Ndsledné pak byla objasnéna examples of breakdowns during use of TBM (Storebaelt, Porto, Hull, etc.).
zékladni rizika pii tunelovédni pomoci TBM (nadvylomy pusobici sedé- Further, methods of control of TBM boring (monitoring, daily meetings,
ni, uvdznuti stroje, mechanické poruchy, atd.) véetné priklada havérif proceedings outputs) were mentioned. Theoretical aspects were demonstra-
pri nasazeni TBM (Storebaelt, Porto, Hull, atd.). Déle byl zminén zpu- ted on two examples. The first example was successful management of all
sob kontroly razeb pomoci TBM (monitoring, denni schizky, vystupy risks during boring of tunnel ART in London clay under operated airport.
z jedndni). Teoretické aspekty byly ilustrovany na dvou piikladech. Very sophisticated TBM were used on the mentioned project, in addition,
Prvnim prikladem bylo dspé$né zvladnuti veSkerych rizik pfi razbé detailed monitoring was performed during boring. Thanks to this, setting
tunelu ART v londynskych jilech pod provozovanym letistém. Na zmi- values were managed to be kept minimum. The second example was boring
néném projektu bylo pouzito velmi sofistikované TBM, navic byl of a water supply conduit in hard rocks where hitting tectonic failure without
béhem razeb provddén velmi detailni monitoring. Diky tomu se podafi- sufficient preparation caused a five-month delay and increased costs. It was
lo udrZet hodnoty sedéni na minimu. Druhym prfikladem byla razba mentioned at the end that use of modern sophisticated TBM does not assu-
vodniho privadéCe v tvrdych horninéch, pti které doslo diky zasaZeni re reduction of risks to zero, but it is always necessary to allow for possible
tektonické poruchy bez dostateCné piipravy ke zpozdéni péti mésicu risks and conform boring accordingly (similarly as in conventional boring).

a k navySeni ceny. V zdvéru bylo zminéno, Ze vyuZiti modernich sofis-
tikovanych TBM neznamend redukci rizik na nulu, vzdy je nutné Panel discussion and conclusion
s veSkerymi ocekdvanymi riziky pracovat a vysledkim vyhodnoceni

L . 2 .. . ; After presentation of all papers there was a one-hour panel discussion led
rizik je nutné uzpusobit razbu (obdobné jako u konven¢niho tunelové- P pap P

by Martin Srb; Werner Bilfinger from Brazil joined the co-chairpersons.

nf). The main questions for discussion were the following:
P L What were the main reasons of the biggest tunnel breakdowns occur-
Panelova diskuse a zaver red during construction?
Po predneseni vSech piispévku ndsledovala priblizné hodinovd What specific breakdowns during boring can demonstrate the mentio-
panelova diskuse. Diskusi vedl Martin Srb, spolupredsedajici doplnil ned reasons?
Werner Bilfinger z Brazilie. What are the most important measures to prevent breakdowns during
Hlavnfi otdzky pro diskusi byly ndsledujici: tunnelling?
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Jaké jsou hlavni duvody nejvétsich tunelovych havdrii vzniklych
béhem vystavby?

Jaké konkrétn{ havdrie béhem vystavby tuneld mohou demonstro-
vat zminéné davody?

Jakd jsou nejdulezitéjsi opatfeni pro zabranéni havdriim béhem
vystavby tunelt?

Diskuse byla pomérné Ziva, do diskuse se zapojili predevsim
odbornici z evropskych zemi (CR, Spojené krdlovstvi, Rakousko).
Podle oCekdvani diskuse nepfinesla Zddné prevratné zavéry, nicméné
porovndni jednotlivych aspektd havarii tuneli béhem vystavby
a jejich prevence bylo velmi zajimavé. Behem diskuse doslo
k pomérn¢ zajimavé konfrontaci priistupu ke zvlddani rizik ve
Spojeném kralovstvi (M. Knights, I. Williams, D. Lamont, D.
Powell) a v CR (M. Srb, E. Stehlik, R. Bucek). Britsky piistup ke
van za velmi propracovany, nicméné ani teoreticky dokonale pro-
mySleny systém nemuZze zarulit bezpe&nost bez dostate¢né zodpo-
védného piistupu jednotlivych pracovniku. Velmi daleZitym aspek-
tem, ktery byl mimo jiné také zduraznén, jsou dostate¢né finanéni
prostfedky a dostatecny Cas pro pripravu a realizaci projektu (coz
predevsim zdvisi na pristupu investort). Velmi zajimavé byly také
ndzory pana Heike Wannicka, ktery pracuje pro mezinarodni zajisto-
vnu Munich Re. Jeho thel pohledu je logicky odlisny od pohledu sta-
vebnich inZenyru zastupujicich dodavatele ¢i projektanty, proto byly
jeho pozndmky velmi pfinosné.

Jednéni v sekci 7 uzaviel Martin Knights kratkym zhodnocenim
sekce a Martin Srb podékovanim za aktivni G¢ast a rozlou¢enim.

TuHel

The discussion was quite brisk; in particular, specialists from
European countries got involved (Czech Republic, United Kingdom,
Austria). According to expectations, the discussion did not bring any
fundamental conclusions; nevertheless, comparison of separate rea-
sons of tunnel breakdowns during boring was interesting. There was
quite interesting confrontation of approaches to risk management in
the UK (M. Knights, I. Williams, D. Lamont, D. Powell) and in the
Czech Republic (M. Srb, E. Stehlik, R. Bucek) during the discussion.
The British approach to risk management during preparation and con-
struction of tunnels is generally deemed very sophisticated, neverthe-
less, not even theoretically perfect and throughout system can ensure
safety without sufficiently responsible approach of personnel. A very
important aspect which was among others also emphasized, are suffi-
cient financial means and enough time for preparation and accom-
plishment of projects (which in particular depends on investors' app-
roach). Opinions of Mr. Heike Wannick who works for international
reinsurance company Munich Re were very interesting. His point of
view is naturally different from approach of civil engineers represen-
ting either constractors or designers that is why his remarks were very
useful.

Proceedings in the Section 7 were concluded by Martin Knights with
short evaluation of the Section and by Martin Srb with acknowledge-
ments for active participation and saying good bye.

ING. MATOUS HILAR, MSc., Ph.D., CEng., MICE,
ING. MARTIN SRB

SEKCE 8: VYBAVENI TUNELU: POZARNI A PROVOZNI BEZPECNOST.
SECTION 8: TUNNEL EQUIPMENT: FIRE AND OPERATIONAL SAFETY

Pfedseda / Chairman: LUDVIK SAJTAR

Spolupredsedové / Co-chairmen: ALFRED HAACK, MILAN HOLICKY, OSAMU IMAZEKI

V posledni dobé byla svétovd vefejnost znepokojena nékolika
katastrofdlnimi pozary v silni¢nich a Zelezni¢nich tunelech
a v tunelech metra, jejichZ ndsledkem bylo nékolik stovek obéti
a velké
materialni Skody. Odbornici a specialisté sdruzeni ve svétovych aso-
ciacich ITA/ITES, PIARC, OECD a dalsich reagovali na tuto skutec-
nost zvySenim dirazu na bezpe¢nost navrhu, projektu, realizaci a na
provoz podzemnich dél a hlavné zvySenou aktivitou pfi vyméné
zkuSenosti v oblasti bezpe¢nosti. Zaiazeni sekce 8: Vybaveni tunelu
— Pozarni a provozni bezpecnost do programu konference je toho
dukazem. Téma bezpeCnost podzemnich dél je velice obsdhlé.
Vyslednou troven bezpeénosti ovliviiuje, kromé konstrukéniho rese-
ni a technologického vybaveni, také droven jejich provozu, spravy
a udr7by a v neposledni fadé€ i chovani uZivatelt.

Ze 33 ¢ldnku uverejnénych ve sborniku bylo vybréino pro prezen-
taci 15 prispévka. Pred koneCnym vybérem predndSejicich byly
Cléanky rozdéleny do Ctyf skupin — rizikova analyza, poZarné bez-
pecnostni opatreni, bezpe¢nostni vybaveni a Fidici systémy tak,
aby v prezentaci byly zastoupeny vSechny oblasti.

Téma rizikové analyzy bylo zastoupeno péti prispévky, stejné jako
bezpecnostni vybaveni, tfi prispévky byly z oblasti poZarné bezpec-
nostnich opatfeni a dva z oblasti fidicich systému. Pavodné planova-
né poletnéjsi zastoupeni asijskych predndSejicich z Jizni Koreje
a Japonska muselo byt po omluvé vybranych autort na posledni chvi-
li nahrazeno prednésejicimi z Evropy, Rakouska, Svycarska a Ruska.

Také navrzeny zahraniéni expert do predsednictva sekce 8
z Japonska pan Makoto Murakami se na posledni chvili omluvil
a v predsednictvu sekce ho nahradil jeho kolega pan Osamu Imazeki.

Oba moderatofi, dopoledne Milan Holicky a odpoledne
prof. Alfred Haack, se na zdkladé svych dlouholetych zkuSenosti
z jinych konferenci a semindfu ukdzali jako muZi na pravém misté
a svym vystupovdnim a projevem vytvorili pfijemnou a pratelskou
atmosféru po celou dobu zaseddni této sekce.

Jedndni bylo zahdjeno piispévkem prof. A. Haacka Uloha a cile
COSUF - Vyboru pro bezpe¢nost podzemnich prostor. Vybor byl
zaloZen spole¢né v Cervnu loniského roku v Laussane mezindrodnimi
asociacemi ITA/ITES a PIARC. Predsedou vyboru byl zvolen pan
prof. A. Haack, jeho mistopredsedou pan Didier Lacroix z Francie.
Jeho zajimavé prednaSka zduraznila nutnost zabyvat se problemati-

The worldwide general public has been alarmed of late by several catastrop-
hic conflagrations in tunnels on roads, railways and in underground railway tun-
nels, which resulted into several hundreds fatalities and significant material
damage. Experts and specialists, members of such worldwide associations as
the ITA/ITES, PIARC, OECD or others, responded to this situation by increa-
sing the stress put on the safety in terms of the draft design, design, implemen-
tation and operation of underground projects and, above all, by increasing the
activities regarding the exchange of experience in the field of safety. The fact
that Section 8: “Tunnel Equipment — Fire and Operational Safety” was
incorporated into the conference agenda is a proof of this approach. The topic
of safety in underground facilities is very extensive. The resultant level of safe-
ty is influenced, in addition to the structural design and equipment, also by the
level of the management, operation and maintenance of the underground facili-
ties and, at last but not least, the behaviour of the users.

Of the 33 papers which were published in the Proceedings, 15 papers were
selected for publishing. The papers were divided prior to the final selection into
four groups. Prior to the final selection of the lecturers, the papers had been divi-
ded into four groups: Risk Analysis, Fire Safety Measures, Safety Equipment
and Control Systems, so that all areas were contained in the presentation.

Each of the topics of the Risk Analysis and the Safety Equipment groups
comprised five papers; three papers dealt with fire safety measures and two
were on control systems. The originally planned higher number of presentations
given by Asian lecturers from South Korea and Japan had to be, due to the selec-
ted authors excusing themselves from the participation, replaced by lecturers
from Europe — Austria, Switzerland and Russia.

Mr. Makoto Murakami, a Japanese expert who had been proposed for the
membership in the Board of Section 8, had also excused himself, at the last
moment. He was replaced at the Board of the section by his colleague,
Mr. Osamu Imazeki.

The selection of both moderators, Prof. Milan Holicky for the morning ses-
sion and Prof. Alfred Haack for the afternoon, who used their long-term expe-
rience gained at other conferences, proved to be very good. They managed,
through their behaviour and speaking abilities, to create a pleasant and friendly
atmosphere throughout the negotiations of this section.

The session was opened by Prof. Alfred Haack, who delivered his lecture on
the role and objectives of the Committee on Operational Safety of Underground
Facilities (COSUF). The Committee was founded jointly by the international
associations ITA/AITES and PIARC in Laussane, in June 2006. Prof. A. Haack
was elected as the chairman of the Committee and Mr. Didier Lacroix from
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kou bezpecnosti provozu vech podzemnich staveb nejen tunelovych. France as the vice-chairman. In his interesting lecture, Prof. Haack placed stress
Ve svém prispevku vyzval také dalsi zdjemce k tomu, aby se stali on the necessity to deal with the problems of operational safety in all underground
Cleny vyboru, ktery svym druhym valnym shromdzdénim navazoval facilities, not only tunnels. He called upon other attendees of the session to beco-
na WTC 2007 v Kongresovém centru v Praze dne 10. 5. 2007. me members of the Committee, whose second General Assembly followed the
Dopoledni zaseddni pokracovalo prispévky zaméfenymi na bez- WTC 2007 at the Prague Congress Centre on 10th May 2007.
pe¢nostni vybaveni tunelovych staveb, z nichz zvld§té prispévek The morning session continued by presentations focused on safety equipment
predneseny pani Christinou Strassl ze Svycarska o zplsobu vybéro- of tunnels; of them, the paper on the method of bidding for a supply of safety
vého Fizeni na doddvku poZarnich dvefi do nejdelsiho Zelezni¢niho doors for the world’s longest railway tunnel under the Gotthard, which was read
tunelu pod Gotthardem byl velmi zajimavy. Vybérové fizeni bylo by Ms. Christina Strassl from Switzerland, was especially interesting. The
vicekolové a po vybéru dodavatele dvefi byl vybran dalsi subjekt, selective procedure consisted of several stages. When the contractor for the
ktery testoval vyrobené prototypy a ovéroval dodrZeni pozadovanych supply and installation of the doors had been selected, another firm was chosen
parametru dvei{ stanovené investorem. to carry out the testing of prototypes and verifying whether they meet the requ-
Také dalii prispévek ze Svycarska predneseny panem Peterem irements set by the client.
Reinkem spole¢né s Philipem Schiirmannem se zabyval technologic- The next paper, which was delivered jointly by Mr. Peter Reinke and
kym vybavenim — rozvadéci, skiinémi a dvermi pro vysokorychlost- Mr. Philip Schiirmann, dealt with mechanical equipment — switchboards, elec-
ni Zelezni¢ni tunel Lotschberg. V obou pripévcich byly uvedeny spe- trical cabinets and doors - for the Lotschberg high-speed railway tunnel. Both
cidlni pozadavky na technologickd vybaveni z hlediska vlivu speci- papers presented special requirements for mechanical equipment in terms of the
fickych klimatickych podminek, minimdlnich ndroki na obsluhu, influence of specific climatic conditions, minimised the demands on mainte-
dlouholeté Zivotnosti a v neposledni fade i jednotnosti zafizen{ umis- nance, long durability and, at last but not least, even uniformity of the facilities
ténych v prostorach s tak vysokym nadlozim. installed in spaces under such the high overburden.
Autofi dalSich dvou pifspévku pan Osami Imazeki z Japonska Another two papers were dedicated by their authors, Mr. Osami Imazeki
a Alexander Rudolf ze Svycarska se vénovali vyuZiti vodni stény from Japan and Mr. Alexander Rudolf from Switzerland, to the use of a water
a vodni mlhy pro likvidaci a lokalizaci poZdru v tunelech. Otdzka, screen and water mist for the compartmentalisation and containment of tunnel
zda pro likvidaci pozdru anebo pro sniZeni G¢inkd poZzdru vyuZit fires. The question whether a fire should be contained or the effect of a fire
vodni mlhu, vodni sprchu nebo vodni clonu, je stdle velmi diskuto- should be reduced by means of water mist, sprinklers or water screen has beco-
vand a nenf na ni doposud shodny ndzor ve vSech zemich. me a disputed issue and there has been no unified opinion on it in all countries.
Odpoledni zaseddni bylo ve znameni rizikové analyzy. The afternoon session was dedicated to the risk analysis topic. The lecturers:
PredndSejici z Francie sle¢na Floriane Q. Ambrunaz, z Nizozemska Miss. Floriane Q.Ambrunaz from France, Miss. Caroline Soons from the
sle¢na Caroline Soons, z Rakouska pan Bernhard Kohl a pan Netherlands, Mr. Bernhard Kohl from Austria and Prof. Milan Holicky from the
prof. Milan Holicky z Ceska ve svych piispévcich objasnili postupy, Czech Republic explained in their papers the procedures and basic methodologies
zdkladni metodiky a principy hodnocenf rizik ve svych zemich. and principles of the risk assessment being used in their particular countries. Even
I kdyZ fada zdkladnich principd je shodnd nebo podobnd, ukazuje se, though many basic principles are identical or similar to each other, it has been pro-
Ze pro dalsi sjednocovani ndzorli a pozadavki na troven bezpe¢nos- ven that it would be reasonable to unify the methodologies and criteria for the risk
ti tunelovych staveb by bylo vhodné sjednotit metodiky a kritéria | assessment (e.g. the acceptable level of anticipated, individual and social risks).
hodnocenf rizik (napi. pfijatelnou troveri otekdvanych, individudl- Prof. A. Haack closed the afternoon session by the evaluation of the entire
nich a socidlnich rizik). section. He presented it in a very apt manner, as we have become used to at his
Odpoledni zasedani bylo ukonceno zhodnocenim celé sekce lectures.
panem prof. A. Haackem velmi vystiZné, jak jsme u ného zvykli. It is a pleasing fact that the topic “Safety Issues — Standards and Procedures”
Je potésujict, Ze i na piStim svétovém tuneldfském kongresu v roce is among the topics on the agenda of the next World Tunnel Congress in 2008,
2008 v indické Agre je jednim z témat Bezpecnostni problematika — which will be held in Agra, India.
standardy a postupy. ING. LUDVIK SAJTAR

SEKCE 9: HISTORICKA PODZEMNI DILA; UDRZBA A REKONSTRUKCE PODZEMNICH KONSTRUKCI

SECTION 9: HISTORICAL UNDERGROUND CONSTRUCTIONS; MAINTENANCE AND RECONSTRUCTION
OF UNDERGROUND CONSTRUCTIONS

Predseda / Chairman: JOSEF ALDORF )
Spolupredsedové / Co-chairmen: HENRY RUSSEL, PETR VOZARIK, SHIMIZU MITSURU, KAREL VOJTASIK

V ramci sekce 9 bylo ve sborniku WTC 2007 publikovano 17 pris- There were 17 papers from Europe, USA, Japan and Korea published
pévku z Evropy, USA, Japonska a Korejské republiky. Obsah piis- in the WTC 2007 Conference Proceedings within the Section 9. Altogether,
pévki vesmés odpovidal tématu sekce a zahrnoval: the content of the works corresponded with the Section topic and con-

cerned:

e problematiku ddrzby a oprav historickych podzemnich dél
a historickych dilnich dél v&etné jejich vyuziti pro turistické
ucely,

e pouziti novych hmot a technologii pro udrzbu a opravy podzem-
nich konstrukci,

e aplikace modernich metod inZenyrsko-geologického a geotechnického
prizkumu potiebného pro tdrZbu a opravy podzemnich konstrukef,

o vliv zemétreseni a technické seismicity na stabilitu podzemnich dél,

e problematiku oprav vedeni podzemni technické, vodohospodar-
ské a zdravotni infrastruktury,

e otdzky organizace prace, Udrzby a rekonstrukci tunelu
a inZenyrskych podzemnich dél.

e V rdamci zaseddni sekce (9. 5. 2007) odeznélo celkem 9 predna-
Sek, z toho 2 z Ceské republiky. Pfednasky byly vybirdny tak,
aby pokryly vySe uvedend témata a geografické rozdéleni publi-
kovanych prispévku.

e problems of maintenance and repairs of historical underground construc-
tions and historical workings including their utilization for tourists pur-
poses,

e use of new materials and technologies for maintenance and repairs of
underground structures,

e application of modern methods of engineering-geological survey and
geotechnical survey needed for maintenance and repairs of underground
constructions,

o influence of earthquakes and technical seismicity on stability of underg-
round constructions,

e problems of repairs of underground technical mains, water-service and
sanitary infrastructure network,

e topics concerning work organization, maintenance and reconstruction of
tunnels and engineering underground structures.

There were 9 papers presented within proceedings of the Section (May 9th,

2007) of which 2 were from the Czech Republic. The papers were chosen in

Za nejzajimavejsi je moinq oznacit piispévky: order to cover the above mentioned issues and with regard to geographic
Kaneshiro Jon (USA): Udrzba a rekonstrukce historickych distribution of speakers.
vodnich privadécu v Kalifornii The most interesting were the following papers:
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Prispévek se vénuje nejstarSi siti vodohospoddfskych tunelu Kaneshiro Jon — USA, Maintenance and Reconstruction of Historic
v oblasti Kalifornie, kterd byla budovédna ke konci 19. a v prvni polo- Water Tunnels in California
viné 20. stoleti a stdle slouzi za ptiklad citlivého vybudovéni ve The paper devotes to the oldest network of water-service tunnels in
vazbé na zachovéani Zivotniho prostfedi. Cely projekt a vystavba California, which was constructed at the end of the 19th century and in the first
mohou slouZit jako priklad dspé$ného projektu, ktery pri pribézné half of the 20th century and still serves as an example of susceptible building
kontrole, Gdrzbé a opravéach plni nadéle své funkce. considerate of preservation of the environment. The entire design and con-
Mitsuru Shimizu (Japonsko): Historické Skody a studia poru- struction could serve as an example of successful project which is thanks to
Seni Zelezni¢nich tuneld vlivem zemétfeseni v prefekture Mid continuous inspections, maintenance and reparations still functioning.
Niigata Mitsuru Shimizu — Japan, Historical Damages and Case Studies of
I presto, Ze vybudované ZelezniCni tunely v horské oblasti nejsou Damaged Railway Tunnels in the Mid Niigata Prefecture Earthquakes
tak ndchylné na poruseni vlivem zemétfeseni, bylo v obdobi od roku Although tunnels constructed in mountain areas are not so prone to failure
1923 do roku 2004 vlivem zemétieseni zpusobeno mnoho $kod. due to earthquakes, many damages were caused between 1923 and 2004 by
Prispévek se vénuje prehledu a klasifikaci $kod a na zdkladé nume- earthquakes. The paper devotes to overview and classification of damages and
rické a modelové analyzy stanovi zpusob, jak klasifikovat odolnost determines how to classify resistance of structures and evaluate stability and
konstrukei a zhodnotit stabilitni a deformaéni chovédni pod vlivem deformation behaviour during earthquakes with epicentre nearby a tunnel on
zemétieseni s epicentrem v malé vzddlenosti od tunelu. I kdyZ je stdle grounds of numeric and simulation analysis. Although there are still many
mnoho nezndmych faktort, je moZzno uZ vyvodit praktické zavéry pro unknown factors, practical conclusions can be drawn for maintenance, repair
tidrzbu, opravu i rekonstrukci. and reconstruction.
Grasso Piergiorgio (Itilie): Vysledky ziskané pri rozsirovani Grasso Piergiorgio — Italy, Results of the Excavation Works in
a rekonstrukei tunelu Freius Upgrading the Frejus Railway Tunnel
Piispévek navazuje na dfivéj§i referdt na konferenci ITA WTC The paper links to a former presentation in ITA WTC 2005 conference and
2005 a seznamuje s prvnimi vysledky a zkuSenostmi z realizace po informs about the first results and experience in the middle of implementation
poloving vystavby této rekonstrukce provadéné za provozu. of the project with uninterrupted operation.
Z hlavnich zkuSenosti se zdiraziiuje: Emphasized crucial experience is as follows:
e stdly monitoring v redlném &ase na pracovisti a kontrola e continuous real-time monitoring on site and centralized control,
z jednoho centra, o design and implementation team able to immediately solve problems and
e projektovy a realizaéni tym schopny okamzité reSit problémy changes,
a zmény, e control of condition and quality of construction after every action in order
e kontrola stavu a kvality konstrukce v kazdém zdbéru s cilem to find the best solution.
nalezeni nejlepsiho feseni. An innovated Web-GIS system was applied for effective management
Pro efektivni fizeni byl aplikovdn inovovany Web-GIS systém, which immediately centralizes all geological, construction and monitoring
ktery okamZit¢ centralizuje vSechna geologickd, konstruknf data, and herewith provides project optimisation and construction mana-
a monitoringovd data, a tak zajisti optimalizaci projektu a fizeni gement.
vystavby. . Korejcik Jan — CR, Reconstruction of Jablunkov Tunnels
Korejéik Jan (Ceska republika): Rekonstrukce jablunkov- The paper was concentrated on proposal of expansion of a present tunnel in
skych tuneli very unfavourable geological conditions of the Beskydy Mountains. The
Obsahem prispévku byl ndvrh feSen{ rozsifeni stdvajiciho tunelu ve design presents utilization of a present tunnel as initial particular stope which
velmi nepfiznivych geologickych podminkédch Beskyd. Navrh pre- also enables transport of stope by rail during boring of a calotte. Bored part of
zentuje vyuZiti existujictho tunelu jako dvodniho dil¢iho vyrubu, the total length 588 m will be tunnelled in accordance with principles of the
ktery také umoZni v dobé razby kaloty odvoz vyrubu po Zeleznici. New Austrian Tunnelling Method which will enable application of effective
RaZend cast délky 588 m bude budovina dle zdsad Nové rakouské high-duty machinery during tunnelling for the particular design. Definitive
tunelovani metody, coZ pif daném ndvrhu umoZni nasazenf efektivni monolithic reinforced lining with enclosed watertproofing will replace former
vykonné techniky pf‘l razbé. Definitivni monolitické Zelezobetonové drainage system of a tunnel and will have positive impact on natural hydro-
osténi s uzavienou vodotésnou izolaci vylouéi diivéjsi drendzni geological conditions of overburden water.
systém tunelu a bude mit pfiznivy dopad na pfirozeny hydrogeolo- Vozarik Petr — CR, Ring Method in Prague Underground Tunnels
gicky rezim vod v nadlozi. The ring method is of primary importance in historical evaluation of tun-
Vozarik Petr (Ceska republika): Prstencovd metoda na tune- nelling methods used for construction of both running and station tunnels of
lech praZského metra the Prague underground. It was used during construction of majority of bored
V historickém hodnoceni tunelovacich metod uZitych pri vystavbé stations and several tens of kilometres of running tunnels. Although the basic
tratovych i stani¢nich tunelt prazského metra ma prstencova metoda technologic and material equipment was taken from underground constructi-
prvorady vyznam. Byla ji postavena prevaznd vétSina raZenych stanic on in the former Soviet Union, our engineers started to adjust the equipment
a nékolik desitek kilometrQ tratovych tunelt. I kdyZ zakladni techno- and technology already from the beginning of construction in the 1970’s, so
logické a materidlové vybaveni bylo pfevzato z vystavby metra that already in the 1990’s the technology could have been called “Prague tech-
v tehdejSim Sovétském svazu, uz od zahdjeni vystavby nology”, especially in case of construction of bored works. The paper reviews
v sedmdesdtych letech naSi CeSti technici zaCali dotvéret zafizeni development from starting projects in metro line IC in section Pankrdc —
a technologie tak, Ze v devadesatych letech uzZ bylo moZzno nazvat Prazského povstani until development of boring of tunnels and stations in
technologii prazskou, hlavné ve vystavbé raZenych staveb. Prispévek tracks of extended line B.
zhodnocuje vyvoj od tvodnich projektd na trase IC v dseku Pankréc All presenters had superior PowerPoint presentations prepared and good
— Prazského povstani aZ po vyvoj raZeni tunelu a stanic na trasdch pro- conditions were assured for projection.
dlouZeni trasy B. Time scheduled for the proceedings of the Section was more or less obser-
Vsichni prednasejici méli pripraveny velmi kvalitni powerpointo- ved; approximately 70 people participated on the proceedings. There was
vé prezentace, pro jejichZ promitani byly vytvoreny dobré podminky. a short discussion after each presentation usually represented by two or three
Casovy prostor vymezeny pro jednani sekce byl s rezervou dodr- questions of the listeners.
7en, jedndni sekce se prubézné zicastnilo asi 70 osob. Po kazdé pred- Generally, the course of proceedings of the Section 9 can be appreciated
nasce nasledovala kratkd diskuse, obvykle reprezentovana dvéma az both for its contents and course. The findings and experience published in the
tremi dotazy z fad posluchacu. papers can be used in many cases for solution of domestic problems with
Celkové je mozno realizaci jedndni v sekci 9 jak z hlediska obsa- repairs and reconstructions.
hu, tak i vlastniho prabéhu hodnotit velmi dobfe, poznatky PROF. ING. JOSEF ALDORF, DrSc.
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ZAHAJOVACI PREDNASKY
KEYNOTE LECTURES
Po slavnostnim zahdjeni kongresu v pondéli 7. kvétna 2007 dopo- The Opening Ceremony of the Congress held on Monday morning,
ledne nésledovaly Ctyfi predndsky vyznamnych svétovych odborni- was followed by four Keynote Lectures presented by outstanding
ki, tzv. Keynote Lectures. Slo o prednasky skutecné ,klicové®, worldwide experts. They depicted the current state of the tunnelling
které zachytily souCasny stav tuneldrského oboru, a to ve Ctyfech industry in four areas, namely:
oblastech: The opening lecture “Tunnels in Metropolis” was presented by
Uvodni prednasku ,,Tunely ve velkoméstech® piednesl profesor Professor Zdenek D. Eisenstein from Canada. He provided lot of
Zdenek Eisenstein z Kanady. Pfinesla mnoho zajimavych informaci information on the overburden deformation during the driving tunne-
o deformacich nadloZi pfi razbé méstskych tunelt z celého svéta. Is in cities all over the world. Among other tunnels, he mentioned the
Zminil se i o razbé podzemni drdhy v Los Angeles pomoci zemino- subway driving through soft ground using EPB TBMs in Los
vého §titu, pri které bylo dosazeno nulovych poklesu nadlozi. Angeles, where zero surface settlement values were recorded.
O tunelovdni pomoci razicich stroji (TBM) promluvil prof. The tunnelling by TBMs was the topic addressed by Professor
Marcus Thewes z Ruhrské univerzity v Bochumi. Marcus Thewes from the Ruhr University in Bochumi, who worked
Problematiku tunelovani ve skalnich hornindch podrobné rozebral with Herrenknecht in the past.
prof. Jian Zhao z Laussanne. Professor Jian Zhao arrived to present his lecture on problems of
Problematiku tunelovdni v jilech pfednesl pan David Powell tunnelling in rocks from Laussane.
z Velké Britanie, ktery je hlavnim specialistou londynské pobocky The tunnelling in stiff clays was the topic of the lecture given by
firmy Mott MacDonald. Mr. David Powell from Britain, who is the chief specialist in Matt
Vsechny Ctyfi prednasky byly mimorddné zajimavé. Byly publiko- MacDonald’s London branch.
vény v mimorddném &isle Easopisu Tunel, ktery vydava Cesky tune- All four lectures were published in an extraordinary issue of
lafsky komitét spoleCné se Slovenskou tuneldfskou asociaci. TUNEL, which is published by the Czech Tunnelling Committee
ObdrZeli ho v§ichni dc¢astnici kongresu a v PDF formatu je také k dis- jointly with the Slovak Tunnelling Association. They are also avai-
pozici na www.wtc2007.org nebo www.ita-aites.cz . lable on websites www.wtc2007.org and www.ita-aties.cz .

ITA-AITES OPEN SESSION
ITA-AITES OPEN SESSION

NOVE TRENDY FINANCOVANI A JEJICH DOPADY NA TUNELOVE KONTRAKTY
NEW FINANCING TRENDS AND CONSEQUENCES ON THE TUNNELLING CONTRACTS

Vlastni prfipravu Open Session méla na starosti exekutiva The Open Session was organized by ITA/AITES Executive Council,
ITA/AITES, jmenovité panové Yann Leblais a Francois Vuilleumier. namely by Mr. Yann Leblais and Francois Vuilleumier. Representation of
Role ceského zdstupce byla pouze v koordinaci mezi zdstupci the Czech Republic consisted only in coordination between ITA/AITES
ITA/AITES a organizdtory kongresu. Po celou dobu byly problémy representatives and congress organizers. All the time there were problems
s nedostatkem informaci, organizatori kongresu byli aZ do poslednich with lack of information, the congress organizers were not sure until the
hodin v nejistote, kdo vlastné vystoupi a s ¢im, protoZe nékteré pred- last hours about who will take a present and with what topic because some
nasky nebyly pfedem zaslany a jeden z prednasejicich priletél do presentations had not been send in advance and one of the speakers came
Prahy a7 v prubéhu zaseddni Open Session. to Prague even during the Open Session.

Na vSechny tyto problémy bylo mozno zapomenout prfi vlastnim All the problems could have been forgotten during the Open Session,
prabéhu Open Session, ktery byl velice zdafily. VSichni, jak koordind- which was truly precious. Both coordinators and presenters impressed the
tofi, tak i pfednésejici, udélali velmi dobry dojem a podle ohlasu byla participants and according to reactions, the Open Session was really supe-
Open Session velmi kvalitni. Je logické, Ze téma Open Session, které rior. It is logical that the topic of the Open Session which was New
bylo Nové trendy financovani a jejich dopady na tunelové kon- Financing Trends and Consequences on the Tunnelling Contracts is
trakty, je méné zajimavé pro technicky zamérfenou Cdst tuneldrské less interesting for technically focused part of the tunnel community and
komunity, a proto kongresovy sdl, majici velkou kapacitu, vypadal that was the reason why the spacious Congress Hall seemed to be almost
dosti prazdny. Ale podle pana Yann Leblais, ktery nékolikrdt pocital empty. However, Yann Leblais, who had counted the number of listeners
kolik je posluchalu, bylo v séle vzdy néco mezi 200 a 300 lidmi, coZ several times, said there had been about 200 to 300 people in the hall all
je pro dané téma dctyhodny pocet. the time, which was satisfactory number for that topic.

Cilem Open Session, kterd tématicky navazovala na Open Session The objective of the Open Session which thematically linked to the
ze Soulu, bylo sezndmit dcastniky kongresu zejména s funkci nového Open Session from Seoul was to make the congress participants acquain-
zpusobu financovani tunelovych projektu, a to pomoci Public Private ted in particular with functioning of a new way of financing of tunnel pro-
Partnership, ve zkratce PPP. Modely a principy pouziti PPP jsou jects, i.e. via Public Private Partnership (PPP). Models and principles of
obecné zndmé, v jednotlivych zemich je ale hodné odli§nosti zejména the PPP use are widely known, but there are lot of differences in particu-
v dusledku ruzného zdkonného a pravniho prostredi. Velkym problé- lar countries especially due to different law system. A considerable
mem jsou rizika a zodpovédnosti spojené s PPP. Velkym rozdilem je problem is risks and responsibilities related to the PPP. A substantial diffe-
zejména to, Ze subjekty jsou zodpovédné nejen za vystavbu a bezné rence is in particular a fact that the subjects are responsible not only for con-
garance, ale i za provoz. Zodpovednosti trvaji proto v mnohem delSich struction and usual guarantees, but also for operation. That is why respon-
Casovych horizontech, neZli je to u jinak financovanych projekta. Cely sibilities last much longer than in differently financed projects. The whole
fetézec Cinnosti je u PPP ve srovndn{ s béZnym financovdnim znalné chain of activities is significantly modified in the PPP compared to com-
modifikovan a rovnéZ nésledky ptipadnych selhdni jsou rozdilné. mon financing and also consequences of possible failures are different.

Jedndni Open Session chtélo také tuneldrskou verejnost informovat The objective of the Open Session was to make the tunnel public acqua-
o problémech, které se mohou pri aplikaci PPP objevit. Proto byli inted especially with problems that can arise during application of the PPP.
vybréni prednéd3ejici ze vSech sektort, kterych se zavedeni PPP tyka. That is why presenters from all sectors to which introduction of the PPP
Predndsel zdstupce bankovniho sektoru, dodavatele, pojiStovaciho applies were chosen. There were presentations taken by a representative of
sektoru, inZenyrskych organizaci a pravnik. Tato ruznorodd sestava bank sector, supplier, insurance sector, engineering organizations and
umoznila pohled na PPP ze v§ech moznych dhlu a jisté pomohla zod- a lawyer. This varied arrangement enable view of the PPP from all pos-
povédét radu otdzek tém, ktefi jiz maji s PPP zkuSenosti, a objasnit sible standpoints and surely helped to answer lot of questions to those who
principy t€m, ktefi by cht€li PPP financovéni v budoucnu vyuZit. have already experienced the PPP and clarify its principles to those who

Skoda 7e se o nékterych velmi konkrétnich piipadech, kdy doglo would like to make use of the PPP financing in future.

k selhdni PPP, nebylo mozZné z pravnich divodu zminovat, a tak se Unfortunately, some specific cases when the PPP failed could not have
o nich diskutovalo pouze v ,zdkulisi“. TakZe nakonec byl jmenovité been officially mentioned for legal reasons and therefore were discussed
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zminén pouze jiZ publikovany pfipad silni¢niho tunelu v Sydney, kdy
uzivatelé tunelu odmitali platit denné mytné a zacali vyuZivat okolni
komunikace, a tfm do$lo k dplnému krachu PPP. Podobny pripad se
stal i jinde, ale jak jiZz bylo zminéno, nebylo mozné ho publikovat.
Presto je moZné udélat urcité zdvéry; piimé mytné muze zpusobit, Ze
dcastnici silnicntho provozu zacnou vyuzivat jiné trasy. Problémem
rovnéZ muZe byt to, Ze pii pripravé a realizaci PPP projektu neni pro
budouci uZivatele jind alternativa. To se vSak v prubéhu let mize zmé-
nit realizaci dal§ich projektd a pfinést tak pro ndvratnost PPP obrovské
problémy.

Henry Marty-Gauquié z Evropské investi¢ni banky prednésel
o0 pohledu bank na rizika a jejich sdilenf pfi realizaci velkych liniovych
projekta. Jednim z velkych rizik je spravné uréeni dopravni zétéZe pri
budoucim provozu, které miiZe, pii $patném odhadu, negativné ovliv-
nit vysledek aplikace PPP. Re¢nik byl ndsledn€ velmi aktivn{ pfi dis-
kusi, kterd probéhla po predneseni jednotlivych prispévka.

Za dodavatelskou sféru prispévek prednesli panové Martin
Holfelder a Arne Speer z firmy Bifinger-Berger. Ve velmi zajimavém
piispévku vysvétlili detailné nékteré aspekty PPP, opét i z hlediska
moznych rizik pro dodavatelskou sféru. Jedno z téchto upozornéni se
tykalo ndkladu na pfipravu nabidky, které jsou velmi vysoké. Pouény
byl seznam otdzek, u kterych by se pfi zdporné odpovédi na jednu
z nich do nabidky vibec nemélo jit.

Yann Leblais s tradi¢nim francouzskym Sarmem hovoril
o problémech inZenyrského sektoru z hlediska Design&Build piistupu.
Svoji predndsku zacal fecnickou otdzkou, zda do PPP financovani jit;
na konci prednésky si odpoveédél, Ze pri pro-aktivnim, ale opatrném pii-
stupu v piipadé potenciondlniho velkého trhu je do nabidek potieba jit.

Vincent Piron podal prehled o aktivitich firmy Vinci Concession,
kterd se podobnym typem financovani zabyva jiZ od roku 1890, kdy
timto zpusobem ze soukromych zdroju byla financovdna tramvajova
trat. Ve své prednésce rovnéZ zminil konkrétni udélosti v souvislosti
s moznymi riziky u tunelovych staveb.

Arnold Dix, ktery reprezentoval pravnicky sektor, ve svém velmi
profesiondlné predneseném piispévku vysvétlil ndvrat PPP principu.
V minulém stoleti byla vétSina velkych projekti financovand stdtem,
i kdyZ v predchdzejicim stoleti velkd Edst projektu byla financovéna
soukromym sektorem s poZehnanim statu. Upozornil na pravni doku-
menty, které musi byt platné po velmi dlouhd ¢asova obdobi. Rovnéz
se vénoval problematice myt a roli stdtu, ktery muZe svoji Cinnosti,
kdy povoli dalsi konkurenéni projekt, zna¢né ovlivnit ispéch nebo
kolaps projektu financovaného pomoci PPP principu.

Wanick Haiko reprezentoval pojiStovaci sektor a ve své velmi zaji-
mavé prezentaci stejné jako dals{ Gcastnici upozornil na rizika spojend
s PPP principem financovani. Jednim z nich jsou vysoké ndklady pfi
pripraveé nabidek, pro toto riziko neexistuje Zddné pojisténi. Rovnez
nelze pojistit napr. $patnou funkci TBM pii vystavbé nebo $patné para-
metry dosaZené pri provozu. Pojistit se nedd ztrita v dusledku opoz-
déného uvedeni do provozu. Byl prezentovdn prekvapivy uddaj
o divodech zdvaznych problému pfi vystavbé podzemnich staveb.
P 0 d i 1
41 % pripadé na chybu v projektové dokumentaci, proti 21 % chyb pri
vlastni vystavbé. V zdvérelné Cdsti prispévku byla probirdna rizika
a zpusob jejich minimalizace. .

Vysoce erudovany zdvére¢ny referit Emanuela Sipa, nidméstka
ministra dopravy, pfinesl velmi zajimavy pohled na doméci scénu,
pokud jde o aplikaci PPP modely financovani. Nejprve byly shrnuty
legislativni normy, které jsou k dispozici v EU a poté vysvétleny pro-
blémy, se kterymi se potykdme v Ceské republice z hlediska dopravn{
infrastruktury. Rovnéz byla zminéna dostupnd legislativa, kterd umoz-
nuje aplikaci PPP modelu financovéni. V Ceské republice existuje PPP
Centrum, které od 2004 zajiStuje podporu a sluzby pro zavadéni PPP
financovdni. Byly vyjmenovéany vétsi projekty dopravni infrastruktu-
ry, které jsou nejddle v pripravé pro mozné financovdny pomoci PPP.
Patii mezi né ¢ast Délnice D3 v jiznich Cechéch, projekt AIRCON
v Praze (Zelezni¢ni spojeni Praha—Kladno). Potencidlni moZnosti apli-
kace PPP jsou u dalich silni¢nich projektu, z hlediska tunelt jsou zaji-
mavé moznosti PPP financovani vystavby linky metra D nebo pro-
dlouZen{ linky metra A na leti§t¢ Ruzyn. Budoucnost pro financovan{
projektd dopravni infrastruktury v CR je slibnd, pozadavky
a navratnost je potfebné ovéfit spolehlivymi modely a zajistit ochranu
verejného sektoru.

Na zavér bych chtél viem piednédsejicim i ITA koordindtorim podé-
kovat za vykony predvedené pii vlastnim pribéhu Open Session.

only “behind the scene”. So after all, only one already published case of
aroad tunnel in Sydney was mentioned when its users refused to pay toll
every day and started to use alternative roads which caused entire collap-
se of the PPP. A similar case happened also in another place but as it was
mentioned, publication was restricted. Despite certain conclusions can be
drawn: direct toll can cause that road traffic participants will start using
other roads. Another problem can be that although there is no other opti-
on for prospective users during preparation and implementation of a PPP
project, this can change within several years through implementation of
other projects and can cause tremendous problems for the PPP pay-oft.

Henry Marty-Gauquié from the European Investment Bank took
a presentation about view of banks on risks and their sharing during imple-
mentation of extensive line projects. One of big risks is proper determina-
tion of prospective traffic burden which can, if wrongly estimated, negati-
vely influence result of the PPP application. The presenter was then very
active during discussions held after presentation of particular papers.

A paper representing suppliers was presented by Martin Holfelder and
Arne Speer from Bifinger-Berger Company. They explained in detail
some aspects of the PPP in their very interesting contribution again from
perspective of possible risks for a supplier’s sphere. One of the warnings
concerned costs of an offer preparation which are very high. A list of ques-
tions neither of which can be answered negatively in order to accept an
offer was also enlightening.

Yann Leblais with traditional French charm spoke about problems of
the engineering sector from perspective of the Design&Build approach.
He started his presentation with a trick question whether to go for the PPP
financing or not and at the end of the presentation, he answered himself
that in case of active but careful approach and prospective large market, it
needs to go for offers.

Vincent Piron gave an overview of Vinci Concession Company which
has been devoting to a similar type of financing already since 1890 when
it financed construction of a tram line from private funds. In his presenta-
tion, he also mentioned concrete events related to possible risks of tunnel
constructions.

Arnold Dix, who represented a legal sector explained return of the PPP
principles in his professionally presented contribution. In the previous centu-
ry, most of large projects were financed by the state and although there were
many privately financed projects, they had to be blessed by the state. He drew
attention to legal documents that must be valid for very long time periods. He
also devoted to problem of tolls and position of the state which can through
its activity, when it permits other competitive project, significantly influence
success or failure of a project financed via the PPP principle.

Wanick Haiko represented insurance sector and as well as other par-
ticipants drew attention on risks related to the PPP funding principle in
his very interesting presentation. One of them are high costs during pre-
paration of offers, there is no insurance for this risk. Likewise, it is not
possible to insure e.g. malfunction of TBM during construction or
wrong parameters during operation. Neither loss caused in consequence
of delayed commissioning can be insured. Surprising information about
reasons of serious problems during construction of subterranean works
was also presented. 41 % of problems are caused by a failure in project
documentation, 21 % of failures occur during construction. In the ending
part of the presentation, risks and ways of their minimizing were
analyzed. .

A highly erudite closing paper of Emanuel Sip, transport deputy minis-
ter, represented a very interesting view of domestic situation as far as
application of the PPP funding models is concerned. At first, legal stan-
dards which are available in the EU were summarized and afterwards, pro-
blems we are dealing with in the Czech Republic from perspective of tran-
sport infrastructure were explained. Available legislation enabling appli-
cation of the PPP financing model was also mentioned. There has been
a PPP Centre in the Czech Republic since 2004 providing support and ser-
vices for implementation of the PPP funding. More extensive transport
infrastructure projects which have the most advanced preparation for pos-
sible PPP funding were listed. These include part of Highway D3 in the
Southern Bohemia and a project AIRCON in Prague (railway connection
Prague—Kladno). The PPP can be possibly applied in other road projects;
as for tunnels, possibilities of the PPP funding for construction of the
underground line D or extension of the underground line A to Ruzyné
Airport are also interesting. The future of funding of traffic infrastructure
projects in the Czech Republic is promising, requirements and pay-off
shall be verified by use of reliable models and protection of the public sec-
tor must be ensured.

In conclusion, I would like to thank to all presenters and ITA coor-
dinators for their performance during the Open Session. Their high
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Jejich vysokd profesionalita dokdzala lehce preklenout problémy professionalism could easily overcome problems with organization
s organizaci pred vlastnim kongresem a reakce okam?Zit€ po zasedéni, before the congress and reactions immediately after proceedings or
tak i pozdéjsi, potvrdily velkou tspé$nost Open Session. A¢ se téma even later confirmed great success of the Open Session. Although the
o financovdni muZe pro mnohé technicky zaméfené kolegy tunelate theme of financing can seem to some technically focused colleagues
zdét nezajimavé, méli by si pro pristé uvédomit, Ze pokud nebude uninteresting, they should keep in mind that if there is not enough
dostatek financi na nové tunelové projekty, bude téchto méné, a tim money for new tunnel projects, there will be less work and less oppor-
bude i méné prilezitosti uplatiovat technické inovace a nové postupy tunities to apply technical innovations and new approaches for con-
pro vystavbu podzemnich staveb. ) ) struction of subterranean works. ING. ERMIN STEHLIK,

ING. ERMIN STEHLIK, Coordinator of the Open Session preparation for the CTuK

VZDELAVACI WORKSHOP: TUNELOVANI V ZASTAVENYCH OBLASTECH
EDUCATIONAL WORKSHOP: TUNNELLING IN URBAN AREAS

Ve dnech 4. a 5. kvétna 2007 se v prostorich Masarykovy koleje The third annual Educational Workshop, which was organised within the
CVUT v Praze konal 3. roénik vzd&ldvaciho workshopu pofidany framework of the World Tunnel Congress Prague, took place on the prestige
v rdmci svétového tuneldiského kongresu v Praze. Po Istanbulu premises of the Masaryk College of the Czech Technical University in Prague
a Soulu se tak mohli i ¢esti mlad{ inZenyfi a studenti setkat s pfednimi on the 4th and 5th May 2007. Thus, after Istanbul and Seoul, even young
odborniky v oboru podzemniho stavitelstvi z celého svéta. Czech engineers and students were given the opportunity to meet with fore-

Béhem téchto dvou dni zaznélo celkem 18 predndSek vénovanych most experts in the field of underground engineering from all over the world.
konvenénimu a mechanizovanému podzemnimu stavitelstvi se zame- The total of 18 lectures, dedicated to traditional and mechanised tunnelling
fenim na realizaci v zastavéném tzemi. with a focus on tunnelling in urban areas, was delivered during the two days.

Vsechny predndsky byly velmi kvalitné zpracované a prednesené, The quality of all of the lectures was very high and they were excellently
Cemuz svédtila i vysokd dcast i v pozdnich odpolednich hodindch. delivered. This fact was proven by the high attendance even in late afternoons.
Vsichni ucastnici si prednasky odnesli na CD. Pro ty, ktefi se vzdé- All attendees received the lectures on CDs. For those who did not attend the
lavaciho workshopu nezicastnili, jsou ve formatu PDF k dispozici na Educational Workshop, the lectures are available in the PDF format on the
webovych strankdch na adrese www.wtc2007.org. website at www.wtc2007.org.

Na zavér prvniho dne se uskuteCnila spoleCenskd velere, kde méli At the close of the first day, a dinner party took place where the guests were
dcastnici moZnost pohovorit s prednasejicimi nad dotazy given the opportunity to discuss with the lecturers questions about the pro-
k problémum, které je v predndSkdch zaujaly a nezbyl na né &as pri blems they found interesting during the lectures and no time remained during
bohaté diskusi na zavér kazdého z dopolednich a odpolednich bloku. the discussions held at the end of each of the morning and afternoon blocks.

Celkem se vzdéldvaciho workshopu zicastnilo 125 Gcastniku, 90 The total of 125 guests attended the Educational Workshop, 90 from the
z Ceské republiky a 35 ze 17 zemi celého svéta, mezi které patfily Czech Republic and 35 from 17 countries from all over the world, with
Slovenské republika, Svycarsko, Némecko, Itdlie, Turecko, Jizni Slovakia, Switzerland, Germany, Italy, Turkey, South Korea and others among
Korea a dalsi. them.

Béhem tréninkového kurzu probihala posterovd soutéz, kde méli The attendees were given the opportunity to present the results of their work
dcastnici moZnost prezentovat vysledky své prace. Celkem se této in a poster competition, which was held during the training course. At the end
soutéZe zucastnili 3 dcastnici, ktef{ byli na zdvér kurzu odménéni of the course, the three attendees who participated in the competition received
hodnotnymi cenami v podobé knihy o ¢eském podzemnim stavitel- valuable awards in the form of a book on underground construction in the
stvi, predplatnym Casopisu Tunel a skupinou geotechnickych progra- Czech Republic, a subscription to TUNEL magazine and a package of geo-
nyfl od spole¢nosti FINE, spol. s r. 0. Odménéni byli Ing. Josef Rott technical programs from FINE spol. s r.0. The awards went to Mr. Josef Rott
(CVUT Praha), Ing. Jifi Zmitko (D2 Consult Prague, s. r. 0.) (the Czech Technical University in Prague), Mr. Jifi Zmitko (D2 Consult
a Ing. Tamas Bodri (Mott MacDonald, Hungary). Prague s.r.0.) and Mr. Tamas Bodri (Mott MacDonald, Hungary).

V nedéli 6. kvétna si v ramci technické exkurze zdjemci z fad On Monday the 6th May, those attendees of the course who were interested
Gcastnika prohlédli vystavbu Zelezni¢nich tunell na stavbé Nového in the technical excursion visited the construction site of the New Connection
spojeni v Praze. Dopoledni exkurze méla zna¢ny ohlas, jeji icastni- project in Prague. The morning excursion received a significant positive res-
ci méli velky zdjem o poznatky z realizace této velmi vyznamné ponse; the guests were very interested in information on the execution of this
a slozité stavby. Nutno podékovat viem organizétorim této exkurze, important and complex construction. All organisers of this excursion deserve
a to nejen za jeji bezchybny pribéh, propagacni materidly, ale i za appreciation and thanks, not only for the flawless course of the event and pro-
piitomnost fundovanych odborniku, ktefi byli schopni zodpovédét motional materials, but also for the presence of professionals capable of ans-
vSechny kladené otdzky. wering all enquiries they got.

TéZzko hodnotit, kterd z pfednasek byla nejlepsi. VSech 20 predna- It is difficult to evaluate which lecture was the best one. All of the 20 lectu-
Sejicich se ujalo pripravy své prednasky velmi zodpovédné rers worked on their lectures highly responsibly, thus they helped to ensure
a pomohli tak zajistit velmi vysokou odbornou troven tréninkového a very high professional level of the training course. The collective photo
kurzu. Dva dny strdvené ve svéte podzemnich staveb spolu which was taken on the first day of the workshop in the presence of Mr. Harvey
s odborniky z celého svéta bude viem ucastnikim pfipominat spo- Parker, the ITA-AITES president, will certainly bring back memories of the
lecna fotografie, kterd byla porizena prvni den workshopu za tcasti two days which the participants spent in the world of underground constructi-
prezidenta ITA/AITES pana Harveye Perkera. . on together with experts from all over the world. B

ING.ALEXANDR BUTOVIC ING.ALEXANDR BUTOVIC
POSTEROVA SEKCE
POSTER SECTION

V posterové sekci bylo vystaveno celkem 68 postert ze The poster section comprised the total of 68 posters from
17 zemi. Korea byla reprezentovéna 22 postery, Ceska republika 17 countries. Korea presented 22 posters, the Czech Republic 15,
15 a Japonsko 9. Dals{ staty byly zastoupeny 1 az 3 postery. Japan 9. The other countries were represented by 1 to 3 posters each.

Pfes vyzvu, aby svuj poster pripravily vSechny pracovni sku- Despite appeals to all ITA Working Groups to prepare their own
piny (ITA WGs), pouze WG 5 prezentovala propagacni poster posters, the WG 5 was the only group which presented a promotio-
Safety in Tunnelling. nal poster (Safety in Tunnelling).

Lze konstatovat, Ze posterovd sekce pofddand v rdmci We can state that the Poster Section, which was organised within
WTC2007 byla velmi dspé$nd, a to jak poltem zilastnénych the framework of the WTC 2007, was very successful, in terms of both
autort, tak vysokou odbornou drovni vystavenych postera. the number of participating authors and the high professional level of

PROF. ING. JAROSLAV PACOVSKY, CSc. the exhibited posters. PROF. ING. JAROSLAV PACOVSKY, CSc.
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ODESEL ING. JOSEF DVORAK

Dne 10. 5. 2007, v posledni den svétového tuneldrského kongresu v Praze,
zemiel po dlouhé a t€7ké nemoci muj dlouholety pritel, kolega a spole¢nik
Ing. Josef Dvordk. Tento den byl pro ného ziejmé osudovym. Byl jednim z téch,
kteri navrhli kondni svétového tuneldrského kongresu v Praze a po rozhodnuti
CTuK o jeho usporadani se jako mistopredseda organiza&niho v¥boru WTC 2007
vénoval jeho pripravé s maximdlnim dsilim, tak jak to bylo u ného pravidlem.
BohuZel pred zahdjenim kongresu jiZ citil, Ze se nebude moci zasedédni sdm
zGCastnit, ale prdl si, aby se svého snu alespon dozil.

Ing. Josef Dvordk se narodil 27. 5. 1947 na Mélniku. Po vystudovani stredni
pramyslové $koly stavebni pokraoval ve studiich na Stavebni fakulté CVUT
v Praze, kterou dokoncil v roce 1971. Vojenskou zakladni sluzbu vykonaval ve
Vojenském projektovém tstavu ve specializovaném ateliéru na podzemnt stavby,
ve kterém po jejim skondent zustal dél pracovat az do roku 1992. Po svém néstu-
pu do prvniho zaméstndni se pres svou specializaci pozemni stavby dostal ke
stavbdm podzemnim. Podilel se na projektech a autorském dozoru stanice metra
HradCansk4, byl hlavnim inZenyrem stavebni ¢4sti rekonstrukce technologického
centra pro ochranny systém prazského metra a postupné na zdkladé své uzndva-
né odbornosti a zkuSenosti fidil projekty specidlnich staveb ministerstva obrany.
V roce 1979 az 1980 pracoval v Lybii na dostavbeé zarizeni letecké zdakladny
u Tripolisu. Vzhledem k zaméfen{ vSech projektu, na kterych se podilel, na pod-
zemni stavby s vysokym podilem technologického vybaveni, ziskdval kromé
praxe ve svém oboru i znalosti a zkuSenosti z ostatnich profesi a specializaci tak,
7e po svém ndvratu zpét do republiky byl jmenovéan hlavnim inZenyrem projekti
ochrannych systému bratislavské rychlodrdhy a Strahovského automobilového
tunelu. V roce 1990 se stal hlavnim inzenyrem atelieru specializovaného na pod-
zemn{ stavby, ve kterém pracoval od roku 1971. Poslednim jeho velkym projek-
tem ve VPU byl projekt arealu Vysoké Skoly chemicko technologické v Praze 4
Kunraticich. V roce 1991 ziskal jim vedeny autorsky kolektiv 2. misto
v mezindrodni soutéZi na feSeni dzemi HoleSovice-Bubny, Zitory. Bylo to popr-
vé, kdy se sezndmil s problematikou feSeni dopravy v severozdpadni dsti Prahy,
a bylo to ponékolikdté, kdy zacal rozsifovat svoji specializaci o dalsi rozmér,
dopravni inZenyrstvi, a po Case se v ném stal v Praze uzndvanym odbornikem.

Svoji odbornost rozsiroval i po zaloZeni spole¢nosti Satra, s. . 0., jejimZ byl spo-
le¢nikem a technickym feditelem. Kromé intenzivni prdce a ¢innosti nad dalsimi
projekty z oblasti pozemniho stavitelstvi, napt. rekonstrukce pamdatkove chranénych
objektl v Praze 1, paldce v Jilské ulici, rekonstrukce kina Kotva na hernu Bingo,
hotelu u Sixt v Celetné ulici a Ungeltu, pokracoval i na projektech z oblasti pod-
zemniho stavitelstvi: autorsky dohled a koordinace dostavby ochranného systému
Strahovského automobilového tunelu, propojovaci Stola do metra technologii
NRTM, pruzkumnd §tola Mrazovka. Viechny teoretické a praktické zkuSenosti
nabyté jak z pozemnich, tak podzemnich staveb uplatnil jako HIP raZenych objektt
tunelu Mrdzovka, ktery je v soucasnosti z hlediska velikosti vyrubu, sloZitosti geo-
logickych podminek a mélkého umisténi pod nadzemni zéstavbou jisté nejsloZitejsi
tunelovou stavbou v Ceské republice realizovanou sekvenéni metodou vyrubu. Byl
také jednim z inicidtort a autori névrhu systému geotechnického monitoringu na
této stavbé, systému, ktery se stal vzorem pro dal3f stavby tohoto druhu v CR.

Jeho Zzivotni cil, navrhnout dopravné-inZenyrské reseni severozapadni Cdsti
méstského okruhu v Praze se splnil, kdyZ byl jmenovan hlavnim koordindtorem
souboru staveb okruhu v tseku Malovanka — Pelc-Tyrolka (tunelového komple-
xu ,, Blanka®), prestoZe jeho ndvrh ,Dana“ komise sloZend ze zdstupct samo-
spravy a statni spravy nedoporucila. Do ndvrhu a projektu systému hloubenych
a razenych tunelt od severniho portdlu Strahovského automobilového tunelu do
Tréje v délce cca 5,5 km vlozil vSechny své celozivotni odborné znalosti, zkuse-
nosti, sili a nadSeni a md jisté velky osobni podil na tom, Ze se praveé nyni zaha-
juji stavebni prace na souboru téchto staveb.

Kromé svych pracovnich povinnosti se také aktivné podilel i na préci
v profesnich organizacich. Byl ¢lenem predsednictva CTuK, redakéni rady ¢aso-
pisu Tunel, Tunelové sekce Silni¢ni spole¢nosti, Betondrské spolecnosti a peclive
plnil povinnosti soudniho znalce v oboru stavebnictvi a ekonomika staveb.

Je toho mnoho, co béhem svych nedozitych 60 let dokdzal a vykonal, a je velkd
Skoda, Ze nemohl dokoncit sviij nejvetsi sen spolupracovat na realizaci a G¢astnit
se zprovoznéni tunelového komplexu ,,Blanka“.

Myslim, Ze nejen mn€ a mym spolupracovnikim ve spolecnosti Satra, s. r. 0.,
ale i viem ostatnim profesnim pratelim a obchodnim partneram bude tento
hodny a laskavy ¢lovek chybét. ING. LUDVIK SAJTAR

ING. JOSEF DVORAK DEPARTED

Ing. Jifi Dvordk, my long-standing friend, colleague and business partner, passed away on
10th May 2007, after a long, severe illness, just on the last day of the World Tunnel Congress
in Prague. This day was probably fateful for him because he was one of the people who pro-
posed that the World Tunnel Congress be held in Prague. Once the CTuC decision to beco-
me the organiser of the congress had been made, he devoted himself to the preparation with
maximum effort, in the same way he used to do everything. Unfortunately, he had been fee-
ling, before the commencement of the congress, that he would not be able to personally par-
ticipate in the events. But he wished at least to live to see his dream come true.

Ing. Josef Dvorak was born on 27.5.1947 in Mélnik. After leaving a technical college of civil
engineering he pursued his studies at the Faculty of Civil Engineering of the Czech Technical
University in Prague, where he graduated in 1971. He spent the time of his compulsory milita-
ry service in an engineering design bureau specialised in subsurface construction, which was
one of the departments of Vojensky Projektovy Ustav (VPU - a military designing institute). He
stayed in this department after the military service had ended and remained there till 1992. After
taking up his first employment, he was engaged in underground construction, despite the fact
that he had majored in building. He participated in the work on designs for and consulting engi-
neer’s supervision over the Hrad¢anskd metro station, was in charge of the civil works on the
reconstruction of a part of the Prague Metro’s civil defence system - a technical services centre;
gradually, on the basis of his highly regarded expertise and experience, he started to manage spe-
cific construction designs for the Ministry of Defence. In 1979 through 1980 he worked on the
extension of an air-base near Tripoli, Libya. Because of the type of all designs he participated
in, i.e. underground structures with a large proportion of equipment, he step by step gathered not
only practice in his area, but also knowledge and experience in other professions and specialist
work; thus, after his return home, he was appointed as the engineer-in-chief for the designing of
civil defence systems for the metropolitan railway in Bratislava and the Strahov vehicular tun-
nel in Prague. In 1990, he became the engineer-in-chief of the engineering design bureau speci-
alised in subsurface construction in which he had worked since 1971. The last significant design
which he carried out in the VPU was the design for the Chemical Engineering University cam-
pus in Prague 4 Kunratice. In 1991, the team of authors which he led took second place in an
international competition for the plan of the territory covering the Prague districts of HoleSovice
and Bubny, Zitory. It was the first time that he acquainted himself with the problems of traffic
management in the north-western part of Prague although, it was not the first time that he began
to expand his skills by adding another field, traffic engineering. Over time he became a renow-
ned Prague expert in this field.

He continued to expand his skills even after the foundation of Satra s.r.0., where he was
a partner and engineer in charge. In addition to the intense work on new building designs,
e.g. the reconstruction of heritage designated buildings in Prague 1 (a palace in Jilskd Street,
reconstruction of Kotva cinema to the Bingo gambling club, U Sixtu hotel in Celetnd Street
and Ungelt) he continued to work on designs in the field of underground construction (con-
sulting engineer’s supervision and coordination over the Extension of the Civil Defence
System of the Strahov vehicular tunnel, a connecting adit to the metro using the NATM tech-
nique and the exploration gallery for the Mrazovka tunnel). He used all the theoretical and
practical experience which he obtained at both building and underground construction pro-
jects when he became the engineer-in-chief overseeing the mined structures of the Mrazovka
tunnel. This is currently considered to be the most complicated tunnelling project built in the
Czech Republic by the sequential excavation method in terms of the dimensions of the exca-
vated cross section, complexity of the geology and the shallow depth of the tunnel under
existing buildings on the surface. He was one of the initiators and designers of the monito-
ring system for this project. The system became a model for other projects of this type in the
Czech Republic.

His ultimate goal of carrying out the design for the traffic management system for the
north-western part of the City Circle Road in Prague was achieved when he was appointed
as the chief coordinator for the construction package forming the section of this circle road
between Malovanka and Pelc Tyrolka (i.e. the “Blanka” complex of tunnels), even though
his design variant “Dana” had not been forwarded by the committee consisting of represen-
tatives of both local and state authorities. He invested all his know-how, experience, efforts
and enthusiasm into the design draft and design for the system of mined tunnels and cut-and-
cover tunnels covering the 5.5 km long section starting at the northern portal of the Strahov
vehicular tunnel and ending in Trdja. His personal contribution to the fact that the construc-
tion of the structures forming the Blanka complex is just being commenced is great.

Apart from his obligations at work, he also actively participated in the activities of pro-
fessional organisations. He was a member of the CTuC Board, the body of editors of TUNEL
magazine, the tunnelling section of the Czech Road Society and the Czech Concrete Society.
He also fulfilled his duties as an officially appointed expert in the field of building/civil engi-
neering and construction economy.

The work he managed to complete and the achievements of his nearly 60-year life are
abundant. It is a great pity that he was not able to realise his greatest dream of participating
in the implementation of the Blanka project and being present at the opening of the complex
to traffic. I am convinced that this good and kind man will be missed not only by myself and
my colleagues in Satra s.1.0., but also by all other professional friends and business partners.

ING. LUDVIK SAJTAR
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ZPRAVY Z TUNELARSKYCH KONFERENCI / NEWS FROM TUNNELLING CONFERENCES

SKONCIL SVETOVY TUNELARSKY KONGRES ITA/AITES WTC 2007
ITAZ/AITES WORLD TUNNEL CONGRESS 2007 HAS COME TO ITS END

ITA-AITES World Tunnel Congress 2007 and 33rd ITA- Message for the ITA-AITES World Tunnel Congress 2007
AITES General Assembly se uskutenily v Praze v Ceské and 33rd ITA-AITES General Assembly participants
republice od 5. do 10. kvétna 2007. Mnoho Géastniku i zéstupcﬁ The Czech Tunnelling Committee ITA/AITES, the organizer of the
ITA-AITES sdélilo sva hodnoceni poradateli kongresu, kterym Congress, would like to express its pleasure and thanks to all Congress
byl Cesky tuneldisky komitét ITA/AITES. S potéSenim lze guests and ITA/AITES representatives for their visit to Prague and par-
konstatovat, Ze prakticky vSechna hodnoceni i ohlasy na prabéh ticipation in the Congress. We have received many messages with
kongresu i doprovodnych akcf byly pozitivni. words of recognition and appreciation of the congress course regarding

Cesky tuneldisky komitét ITA/AITES si kladného hodnoce- both to the technical and social programme as well. We are grateful for

poy this positive evaluation of the Congress and are holding it very dear.

ni WTC 2007 nesmirné vazi. Proto chce velmi srde¢né pode-
kovat vSem, ktefi k dspéchu kongresu prispeli. Jde zejména
o vSechny:
e tcastniky a jejich doprovodné osoby, které do Prahy na kon-
gres prijeli,
e autory, ktef{ zaslali pfispévky do sborniku,

We would like to thank all of those who contributed to the
success of the Congress, above all to:
e the authors who submitted their contributions to the Congress
proceedings,
e the lecturers who contributed to the high professional level of
the technical programme of the Congress and Educational

e prednésejici, ktefi excelentnimi predndSkami prispéli Workshop by their excellent presentations,
k vysoké odborné urovni technického programu kongresu e the exhibitors and authors of posters
i vzdélavaciho WOrkShOpu (Educational workshop), e the ITA Sponsors and Congress Sponsors
e vystavovatele a autory postert, Special thanks belong to those who put their trust in the Czech
e sponzory ITA i sponzory kongresu. Tunnelling Committee at the 2004 General Assembly in Singapore
Mimorddné podékovani patfi tém, ktef{ v roce 2004 na General and enabled to organize the WTC 2007 in Prague.
Assembly v Singapuru dali diivéru Ceskému tunelaiskému komi- We also thank the representatives of the ITA/AITES who parti-
tétu ITA/AITES a umoZnili mu WTC 2007 usporadat. cipated in the preparation of the Congress or during its course.
CTuK dékuje také zastupciim ITA/AITES, ktefi se na piipravé And, of course, all of those who worked in the WTC 2007
nebo prubéhu kongresu podileli. TotéZ ocenéni patii i v§em, ktefi Organising Committee and Scientific Council, as well as Guarant
pracovali v organizaénim vyboru a ve védecké radé¢ WTC 2007 International agency’s and Bonus agency’s organizing teams.

i v organizacnich tymech agentur Guarant International a Bonus. . . 3
Ing. Georgij Romancov, CSc., Prof. Ing. Jiri Bartak, DrSc.,

Chairman of the WTC 2007 Chairman of the WTC 2007

Ing. Georgij Romancov, CSc., Prof. Ing. Jiri Bartik, DrSc., Oty i Scientific Council

predseda organiza&niho predseda védecké rady

vyboru WTC 2007 WTC 2007 Ing. Ivan Hrdina

Chai f the CTuC ITA/AITES
Ing. Ivan Hrdina arrman ot the A

predseda CTuK ITA/AITES
REPORT ON THE ITAZ/AITES WTC 2007 CONGRESS

The ITA/AITES World Tunnel Congress 2007 (ITA WTC 2007),
ZPRAVA O KONGRESU ITA/AITES WTC 2007 which was organized by the ITA/AITES Czech Tunnelling Committee,

ITA/AITES World Tunnel Congress 2007 (ITA WTC 2007), started on Monday the 7th May 2007 at the Congress Centre in Prague,
jehoZ poradatelem byl éesk}’/ tuneldisky komitét ITA/AITES the capital of the Czech Republic. Some related events and meetings
(ITA/AITES Czech Tunnelling Committee), byl zahdjen of the ITA bodies commenced in advance, on Friday the 4th May 2007.
v pondéli 7. kvétna 2007 v Kongresovém centru v Praze, hlav- The Congress motto was: ,,Underground Space — the 4th

P et [ 2 g « 2 S Bnt? . 2z Dimension of Metropolises*.
fm n}els;‘e‘:ACesl;efhrelpu'll)vhkg. 1\,1611( tejeks ou Vls?é‘g7akce a jednént The negotiations of the Congress itself ended on Tuesday the
organu probihaly Jiz od patku 4. kvetna ’ 9th May 2007; one-day technical excursions to Prague tunnel con-
Mottem kongresu bylo:,,Underground Space — the 4th struction sites followed on Thursday.

Dimension of Metropolises®. The quality of the Technical Programme was high and the
Vlastni jedném’ kongresu skoncilo ve stredu 9. kvétna 2007, ve range of topics very wide.
¢tvrtek ndsledovaly jednodenni technické exkurze na tunelové The Keynote Lectures and the ITA Open Session were impor-
stavby v Praze. tant parts of the Technical Programme.
Odborny program kongresu mél vysokou droven i velmi The Opening Ceremony of the Congress held on Monday mor-

ning, was followed by four lectures presented by outstanding
worldwide experts, the Keynote Lectures. They depicted the cur-
rent state of the tunnelling industry in four areas, namely:

The opening lecture “Tunnels in Metropolis” was presented by
Professor Zdenek D. Eisenstein from Canada. He provided lot of

Siroky zabér.

Diulezitymi souldstmi odborného programu byly Keynote
Lectures a ITA Open Session.

Po slavnostnim zahdjeni kongresu v pondéli dopoledne nésle-

dovaly Ctyfi pf‘ednéégy Vf’leamnXCh SVétOV}”CVh odborniki, tzv. information on the overburden deformation during the driving tun-
Keynote Lectures. Slo o prednasky skutecne ,kli¢ové®, které nels in cities all over the world. Among other tunnels, he mentio-
zachytily soucasny stav tuneldfského oboru, a to ve &tyfech ned the subway driving through soft ground using EPB TBMs in
oblastech: Los Angeles, where zero surface settlement values were recorded.

Uvodni pfednasku Tunely ve velkoméstech prednesl profesor The tunnelling by TBMs was the topic addressed by Professor

Marcus Thewes from the Ruhr University in Bochumi, who wor-
ked with Herrenknecht in the past.

Professor Jian Zhao arrived to present his lecture on problems
of tunnelling in rocks from Laussane.

The tunnelling in stiff clays was the topic of the lecture given

Zdenek Eisenstein z Kanady. Pfinesla mnoho zajimavych informa-
ci o deformacich nadloZi pfi razbé méstskych tunelt z celého svéta.
Zminil se i o razbé podzemni drdhy v Los Angeles pomoci zemi-
nového §titu, pri které bylo dosaZeno nulovych poklesu nadloZi.

O tunelovdni pomoci razicich stroji (TBM) promluvil by Mr. David Powell from Britain, who is the chief specialist in
prof. Marcus Thewes z Ruhrské univerzity v Bochumi. Matt MacDonald’s London branch.

Problematiku tunelovdni ve skalnich hornindch podrobné roze- All four lectures were published in an extraordinary issue of
bral prof. Jian Zhao z Laussanne. TUNEL, which is published by the Czech Tunnelling Committee
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Problematiku tunelovéani v jilech prednesl pan David Powell
z Velké Britdnie, ktery je hlavnim specialistou londynské pobocky
firmy Mott MacDonald.

Vsechny Ctyfi predndSky byly publikovdny v mimofddném
Cisle Casopisu Tunel, ktery vydava Cesky tuneldfsky komitét
spole¢né se Slovenskou tuneldfskou asociaci.

Dopoledni program druhého dne jednéni kongresu tvorila ITA
Open Session tematicky zamérend na New financing trends
and consequences on the tunnelling contracts. Prednaseli
zastupci Evropské investi¢ni banky, zajiStovaciho sektoru, inves-
tord, dodavatelu a dal§ich organizaci:

e European Investment Bank — Henry MARTY-GAUQUIE

e Financial Investor — VINCI Concession — Vincent PIRON

e Contractor — Holfelder Martin, Bilfinger-Berger Bau

e Engineering sector — Yann LEBLAIS

e Contractual aspects — Arnold DIX

e Re-Insurance sector — Wannick HEIKO (Munich-Re)

e Owner — Emanuel §ip (MD CR)

Odborné jednani probihalo po tfi dny soubézné ve &tyrech
sdlech. Jednotliva témata byla projedndvana v 9. sekcich, ve kte-
rych bylo predneseno 129 predndSek. Zameéreni sekci zahrnulo
celou oblast podzemniho stavitelstvi — od pldnovéni vyuziti pod-
zemi mést a podzemni urbanismus, pres geologicky pruzkum
a zlepSovan{ vlastnosti horninového masivu, tunelovani ve més-
tech, beton v podzemnich stavbach az k fizeni rizik, vybaveni
tunelu a k historickym podzemnim stavbdm i k tdrzbé podzem-
nich staveb.

Vedoucf sekef, jejich zdstupci a pocet prednesenych prispévku:

Section 1: Otakar HASIK / Markus THEWES — 29

Section 2: Alexandr ROZSYPAL / Harald WAGNER - 30

Section 3: Richard SNUPAREK / Eric LECA — 75

Section 4: Jifi SMOLIK / Heinz EHRBAR — 73

Section 5: Jan PRUSKA / Fritz GRUEBL — 11

Section 6: Pavel POLAK / Tarcisio CELESTINO — 26

Section 7: Martin SRB / Martin KNIGHTS — 22

Section 8: Ludvik SAJTAR / Alfred HAACK - 33

Section 9: Josef ALDORF / Henry RUSSELL — 17

PORADI ZEMI PODLE POCTU PREDNESENYCH PRISPEVKU:

Ceskd republika . . ... ... 24
Svycarsko ... ... 13
Japonsko . ... ... 11
NEMeECKO . ..o 10
Rakousko, USA ... ... ... .. ... 9
Rusko . ... . . 7
Itdlie, Korejskd republika . ........................ 5
Cina, Velkd Britdnie ..................coooi.o... 4
Spanélsko, Nizozemsko . .. ........................ 3

V kongresovém sborniku bylo uvefejnéno 316 prispévku
z celého svéta. Tento pocet znamend, Ze sbornik je nejobsdhlejsi
ze vSech dosud konanych kongresu. Sbornik tvori 3 knihy
o celkovém poctu 1980 stran a byl vydan v nakladatelstvi Taylor
and Francis (Balkema).

Do odborného programu patfila jesté rozsdhld vystava, na kte-
rou se jiz prihldsilo 80 firem z celého svéta, a posterova sekce,
v niZ bylo prezentovdno 70 posteru.

Jednodennich exkurzi, které se konaly ve ¢tvrtek 10. kvétna
2007, se zucastnilo 408 osob ze 460 prihldsenych. Nejvice nav-
Stivend byla exkurze na stavbu prazského metra IVC2
(201 osob).

Kongresu predchazela velmi dspé$na dvoudenni vzdélavaci akce
(Educational Workshop) zamérend na tunelovani ve méstech.
Konala se v pdtek 4. 5.2007 a v sobotu 5. 5. 2007. Byla uréena pre-
devsim mladym inZenyrim, ale s ohledem na vysokou odbornou
droven prednésejicich se ji zucastnila i fada zkuSenych tuneldr-
skych odborniku. Vzdéldvaci akce se zdlastnilo 125 dcastniku,
7z toho 38 zahrani¢nich prijelo z 15 zemi. Pfedneseno bylo 19 pred-
nések, z toho tii byly od autorii z Ceské a Slovenské republiky.

Soubézné s kongresem probihala jednéni organu ITA/AITES
a jejich pracovnich skupin (WGs). Pri ITA General Assembly byl
zvolen novy prezidenta ITA, 4 vice-prezidenti a 5 ¢lenu
Executive Council.

jointly with the Slovak Tunnelling Association.

The morning programme of the second day of the Congress
negotiations consisted of the ITA Open Session. Its topic was:
»,New financing trends and consequences on the tunnelling
contracts®.

The lectures were given by representatives of the European
Investment Bank, the re-insurance sector, owners, contractors and
other organizations.

e Furopean Investment Bank - Henry MARTY-GAUQUIE

e Financial Investor - VINCI Concession - Vincent PIRON

e Contractor — Holfelder Martin, Bilfinger-Berger Bau

e Engineering sector - Yann LEBLAIS

e Contractual aspects - Arnold DIX

® Re-Insurance sector - Wannick HEIKO (Munich-Re)

e Owner — Emanuel Sip (MD CR)

The Technical Sessions were held simultaneously in four halls
during three days. Individual topics were discussed in 9 sections,
with 129 lectures delivered in total. The themes of the sections cove-
red the entire sphere of subterranean construction, starting from the
planning of the use of the underground space of towns and underg-
round town planning, through geological survey and improvement of
rock mass properties, urban tunnelling, concrete in underground con-
struction, to historic underground structures, concrete for underg-
round construction, risk management, tunnel equipment, underg-
round structures and the maintenance of underground structures.

Leaders of the sections, their deputies and the number of pre-
sented papers:

Section 1: Otakar HASIK / Markus THEWES - 29

Section 2: Alexandr ROZSYPAL / Harald WAGNER - 30

Section 3: Richard SNUPAREK / Eric LECA - 75

Section 4: Jifi SMOLIK / Heinz EHRBAR - 73

Section 5: Jan PRUSKA / Fritz GRUEBL - 11

Section 6: Pavel POLAK / Tarcisio CELESTINO - 26

Section 7: Martin SRB / Martin KNIGHTS - 22

Section 8: Ludvik SAJTAR / Alfred HAACK - 33

Section 9: Josef ALDORF / Henry RUSSELL — 17

THE RANKING OF COUNTRIES ACCORDING
TO THE NUMBER OF PRESENTED PAPERS:

Czech Republic ........ ... ... ... ... ... ... .... 24
Switzerland .. ... ... L 13
Japan . ... 11
GeIMAaNY . ...ttt e e 10
Austria, USA . ... 9
Russia . ... .. e 7
Italy, Republicof Korea ........................... 5
China, Great Britain . ........... ... ... ... .. ..... 4
Spain, Netherlands . .......... ... ... ... .......... 3

A total of 316 papers from all over the world were published in the
Congress Proceedings. This number means that the proceedings are
the most extensive of all of those which have been published at the
ITA/AITES congresses till now. The Proceedings consist of 3 volumes
containing 1980 pages in total. They were published by Taylor
& Francis publishers (Balkema).

The Technical programme further contained an extensive
Exhibition, which attracted 80 exhibitors from all over the world, and
the Poster Session. The 70 posters were presented.

The one-day excursions which were held on Thursday the 10th May
2007 were attended by 408 persons of the 460 persons who had appli-
ed for the registration. The excursion to the construction site of Metro
IVC2 was highest attended (201 persons).

The Congress was preceded by a highly successful two-day
Training Course, which was focused on urban tunnelling. It was held
on Friday the 4th May and Saturday the Sth May 2007. It was inten-
ded above all for young engineers but, because of the high level of lec-
tures, there were also other people well skilled in the tunnelling. The
Training Course was attended by 125 guests, 38 of them were foreig-
ners from 15 countries. Three lectures of the total of 19 were given by
authors from the Czech Republic and Slovak Republic.

The negotiations of the ITA/AITES bodies and the sessions of
their Working Groups (WG) took place concurrently with the
Congress. A new ITA President was elected during the ITA
General Assembly, together with 4 vice-presidents and 5 mem-

bers of the Executive Council.
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Slozeni ITA Executive Council pro léta 2007 az 2010: The ITA Executive Council for the 2007 - 2010 term:

M. Knights United Kingdom President do 2010 M. Knights United Kingdom President till 2010
A. M. Muir Wood  United Kingdom Honorary President A. M. Muir Wood  United Kingdom Honorary President
H. Parker USA Past President do 2010 H. Parker USA Past President till 2010

P. Grasso Italy Vice-President do 2010 P. Grasso Italy Vice-President till 2010

E. Grov Norway Vice-President do 2010 E. Grov Norway Vice-President till 2010

Y. Leblais France Vice-President do 2010 Y. Leblais France Vice-President till 2010

1-M. Lee Korea Vice-President do 2010 1.-M. Lee Korea Vice-President till 2010

W. Liu China do 2008 W. Liu China till 2008

S. Eskesen Denmark do 2010 S. Eskesen Denmark till 2010

K. Fukumoto Japan do 2010 K. Fukumoto Japan till 2010

1. Hrdina Czech Republic do 2010 I. Hrdina the Czech Republic till 2010

M. Thewes Germany do 2010 M. Thewes Germany till 2010

V. Umnov Russia do 2010 V. Umnov Russia till 2010

F. Vuilleumier Switzerland Treasurer do 2010 1% Vuilleum.ier Solzzeian Treasurer LAY
C. Bérenguier Secretary General ~do 2008 C. Bérenguier Secretary General  till 2008

For more information on the negotiations of the ITA/AITES

Vice informaci o jednani orgdnt ITA/AITES na www.ita-aites.org. bodies kindly visit the website at www.ita-aites.org

Statistika WTC 2007

O TC 2007 isti
Pocet ucastniki: WTC 2007 Statistics

Numbers of participation:

Ucast/m/cv1. Tt 1012 Participant . ........ ... . ... 1012
Mladi{ ugastmcl ................................. 72 Young Participant ... ... ..o oi e 72
WHBGEI cocovoeeoooeceocooscocoaccoconciocoaes © SEUAENE . . oo o 6
Odborny tisk. ... 12 PrESS i 12
Waived ..o 65 WRIVed ..ot 65
Doprovodné osoby a statni sprdva ................. 215 AccOmpanying PErSON . . .. ..o v ete e 215
Celkem..........ooooiiiiiiiiiiiiiiiin.., 1382 Total of participants ..............ccceieieennn. 1382
Vystavovatelé .................... 80 stankd, 186 osob Exhibitors . ..................... 80 stands, 186 persons
Celkem bylo na kongresu zastoupeno 49 zemi. Countries represented at the Congress . ............... 49
Stity s nejvétsim poctem tcastniki: Statec with the highest participation:

Ceskd republika ............ ... ... .. ... ....... 339 Czech Republic . ...... ... ..., 339
Slovensko .. ... ... ... . 91 Slovakia . ...... ... . .. . . ... 91
Rusko . ... .. 88 Russia .......... . 88
NEmMeCKO. . . ottt 86 GEIMANY . . oottt ettt e e e et 86
Korejskd republika . .. ... 72 Republicof Korea . . ...... .. ... .. ... ... ... . .... 72
Madarsko . ... ..o 52 HUNGATY . oottt e e e e e e e e 52
Japonsko. ... ... 50 Japan . .. 50
US A e, 49 US A 49
CINA o o oo oo e 46 China . ... ... 46
gv)’lcarsko .................................... 46 Switzerland . . ... ... .. . ... 46
RakouskKo . . . oo oo 37 AUSIIIA ... 37
Norsko ......... . 36 Norway ... 36
NizOZemSKO . . o o oo oo 34 Netherlands .. ...... ... .. ... .. ... ... ... ... ..... 34
TUIECKO. « v v et et et e e e 29 Turkey ..o 29
Velkd BIanie . . ... ovveeette e, 27 R EREEEEEREEEEEE T LR LR R T Y 21
§panélsko ................................. 26 Spam .......................................... 26
Kanada . . . . oo oo 24 Canada . ........ ... .. 24
TEATHE « o v oo v e e e e e 24 Italy ..o 24
Francie . . . . oo oo oo 23 France . ... ... .. 23

WTC 2007 Sponsors:

ST GG 2 L1 Platinum Sponsors

Platinovi sponzori:

HERRENKNECHT Egl\{,i]]? NIENECHT
LOVAT
METROSTAV ?L?QESRSRTAAV
) SUBTERRA Gold Sponsors
Zlati sponzori: DOPRASTAV
DOPRASTAV DYWIDAG
5 DYWIDAVG Silver Sponsors
Stribrni sponzori: ATLAS COPCO
ATLAS COPCO HOCHTIEF CZ
IKP Consulting Engineers IKP Consulting Engineers
METROPROJEKT Praha METROPROJEKT Praha
SATRA SATRA
Schock Bauteile Schock Bauteile
SIKA CZ SIKA CZ
SMP CZ SMP CZ
UGC International UGC International
VOKD VOKD

WBI WBI
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” B ” Ty

K zhodnoceni priubéhu odborné Cdsti svétového tuneldriského kongresu ITA/AI

prdci, a proto se pravem na spole¢ném snimku spokojené usmivaji.

TES WTC 2007 se ¢lenové vedecké rady sesli 25. kvétna 2007. Odvedli dobrou

The members of the Scientific Council met on 25th May 2007 to evaluate the course of the technical part of the ITA/AITES World Tunnelling Congress, the
WTC 2007. They have greatly discharged their functions so they are fully entitled to show cheerful smiles in the collective photo.

3. EFUC MEZINARODNI KONFERENCE DIMENZIE LITOSFERY V KOSICICH
3R0 EFUC INTERNATIONAL CONFERENCE — DIMENSIONS OF LITOSPHERE IN KOSICE

The conference, which was organised by the Technical University in
Kosice with the participation of the European Forum for Underground
Construction (EFUC) from 29th to 31st January 2007, was devoted to two
main topics: the strategy for storing radioactive waste in Europe and geot-
hermal energy. The conference proceedings, in the form of an extraordina-
ry issue of Acta Montanistica Slovaca magazine (the issue No. 1/2007),
contains 34 papers, most of which were read at the conference.

Konference, porddand Technickou univerzitou v Kosicich se spoluti¢asti
Evropského féra pro podzemn{ stavitelstvi (EFUC) ve dnech 29.—31. ledna
2007, se vénovala dvéma hlavnim tématim: strategii uskladiovéani radioak-
tivniho odpadu v Evropé a geotermdlni energii. Konferenéni sbornik
v podobé zvlastniho ¢éisla Casopisu Acta Montanistica Slovaca (m. ¢. 1/2007)
zahrnuje 34 prispévku, z nichZ vétiina zaznéla na jednéni konference.

Problematice podzemniho uklddani a skladovani radioaktivniho odpadu
byly vénovany prednésky predev§im némeckych, Ceskych a slovenskych
autort. Podrobné koncepty a technologie ukladdni radioaktivnich odpada
obou kategorif (nizkoaktivni a vysoce aktivni odpady) v podminkach byva-
Iych solnych dolu obsahuje piispévek autoru W. Brewitze a T. Rothfuchse.
V ¢léanku je také popsdn dlouhodoby pokus in situ (Thermal Simulation of
Drift Emplacement — TSDE), ktery simuloval zmény spojené s tepelnym
pusobenim uloZeného vyhorelého jaderného paliva. Piispévky prof. Mollera
a dr. Brenneckeho velmi erudovanym a prehlednym zpusobem popisuji stav
priprav a koncepci podzemnich tloZist vysoce radioaktivniho odpadu
v zemich s rozvinutou nukledrni energetikou (Némecko, §védsko, Francie,

KONFERENCE ZELEZNICNI MOSTY A TUNELY
RAIL BRIDGES AND TUNNELS CONFERENCE

This 12th annual conference was held at the OlSanka congress centre,
Prague on 18th January 2007. In contrast to the previous conference,
Railways 2006, which had covered all investment and work problems of the
industry, the last conference was rather focused on the construction of new
bridges and tunnels and reconstruction activities. The conference attendan-
ce of 380 consisted of owners, designers, contractors and operators.

Jiz 12. ro¢nik této tradicni konference se konal 18. ledna 2007 v prazském
kongresovém centru Olsanka. Oproti predchozi konferenci Zeleznice 2006,
ktera zahrnula celou investi¢ni a pracovni problematiku oboru, byla tato vice
zaméfend na nové mostni stavby, tunely a rekonstrukéni préce.

USA, Kanada). Pfispévky Ceskych a slovenskych autord se soustfedovaly na
metody vyzkumu lokalit pro budouci podzemni tloZisté radioaktivniho
odpadu (Slaninka et al., Bartko, Bauer, MikeSova et al.) a na metody mate-
matického modelovan{ geomechanickych problému pri podzemnim ukldda-
ni radioaktivnich odpadu (Blaheta et al.).

Druhému hlavnimu tématu, tykajicimu se geotermalni energie, bylo véno-
véno 9 prispévku. Nékteré prevazné slovenské prispévky se zabyvaly struk-
turné-geologickymi a tektonickymi podminkami efektivniho vyuZiti geoter-
mélni energie (Pospisil et al.), sméfujicimi k jakési rajonizaci tizemi. Dals{
prispévky popisovaly jednotlivé realizované pokusy vesmes na zdkladé kla-
sickych geotermdlnich vrta (Huenges, Bobok, Boagdieva). Velmi zajimavy
prispévek Grmely et al. se zabyvd tspeSnym pokusem o vyuZiti tepla vody
ze zaplavenych dulnich prostor uzavienych doli v OKD a Dol. RoZince.

V souvislosti s obéma hlavnimi tématy se na konferenci objevila pomér-
né nova problematika vrtan{ a razeni podzemnich dél pomoci tavného pla-
mene (tzv. Litho-Jet Method). Clanek prof. Perena se zabyvé predevsim
ekonomickou strdnkou této technologie pfi vrtdni geotermdlnich vrtu,
zatimco prispévek Dr. Bieleckého se veénuje technickym a ekonomickym
podminkdm vyuZiti metody tavného plamene pti hloubeni podzemniho dlo-
7i8té radioaktivnich odpadu.

Konference byla vénovana predev§im problematice, jejiz zdvaznost bude
v blizké budoucnosti dale stoupat a pro védce a inZenyry v oblasti geome-
chaniky, geotechniky a podzemniho stavitelstvi bude pfvirléﬁet noveé vyzvy
a impulzy. DOC.ING.RICHARD SNUPAREK, CSc.

Piispévkam byla vénovéna vyraznd pozornost témér 380 tcastniku z fad
investord, projektantu, stavitel a spraveu.

Piispévek predneseny Ing. Gramblickou (SUDOP) shrnul zkuSenosti
s pripravou i vystavbou dvou dvoukolejnych Zelezni¢nich tunelu na stavbé
Nového spojeni v Praze, budovanych na principech Nové rakouské tunelo-
vaci metody. JiZ vyraZené tunely pod Vitkovem se svoji délkou cca 2 680 m
fadi k nejdelsim v soustavé tuneli CD.

Tunely s plochou vyrubu od 95 m?> do 110 m? byly prevdzné raZeny
v horizontdlnim &lenéni pfi prumémém nadlozi 40 m. Zvlast€ vyznamné
byly prezentovédny zkuSenosti s razbou pod Narodnim paméatnikem Vitkov.




Ing. Bulejko se ve svém prispévku vénoval presypanym konstrukcim
patentovaného systému Matiere, a to s pouZitim pro Zelezni¢ni mosty ¢i
tunely. Dumyslnd kombinace prefabrikovanych dilci umoZziuje velké
mnoZstvi kombinaci pfesypanych tunell od plochy 3,5 aZ 30 m?. Piispévek
prezentuje praktické uZiti na dvou stavbach v Irské republice, i kdyZ pre-
vdZnd vétSina tuneld byla timto systémem postavena ve Francii
a v Japonsku.

Nejvice ofekdvanym piispévkem tuneldiské problematiky byl piispévek
Ing. Ruzi¢ky a Ing. Hasika z Metroprojektu: Tunel Praha Beroun — nové
Zelezni¢ni spojeni.
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Byla prednesena uZ vybrand a stabilizovana trasa tuneld a pficnych fezu
na Ceské pomery neobvykle dlouhého 25 km Zelezni¢niho tunelu.

Predpoklada se, Ze konvenéni metodou NRTM by byly razeny jen porta-
lové tseky k rozpletim a piistupové Stoly. Hlavni &ast tunelu
cca 22 km by se razila vyhradné razicimi stroji TBM. Problémem pri tak
vysokych objemech premistovanych materidli a rubaniny bude doprava
a zajisténi deponii a mezisklddek materidlu.

Zavéry konference tak jako uz v predeslych letech ukdzaly dilezité misto
tunel na nové budovanych trasich CD, ale i pripravenost investorskych,
projekénich a dodavatelskych organizaci na zajistén{ vystavby.

ING.PETR VOZARIK

SEMINAR PIARC DG-QRA MODELY PARIZ 1. - 2. 2. 2007
PIARC DG-ORA MODELS CONFERENCE, PARIS, 1ST - 2ND FEB. 2007

The Technical Committee of the C.3.3 Road Tunnel Operation and
its working group WG 2 Management of tunnel safety held a training
session in Paris on 1st — 2nd February 2007. The subject of the training
was the OECD/PIARC program Transport of Dangerous goods
through road tunnels Quantitative Risk Assessment Model /DG-QRA/.
The main objective of the seminar was to allow further exchange of
experience between the users of this program.

In the Czech Republic, this program was used first time at the end
of the last year. It was applied to the assessment of the risk analysis of
the Libouchec and Panenskd tunnels on the motorway D8. The results
of the application including discussion on the program sensitivity
parameters were presented at the seminar in Paris by Mr. Lukas
Rékosnik, a risk analysis specialist of Satra, s.r.0.

Technicky vybor C.3.3 Road Tunnel Operation a jeho pracovni sku-
pina WG 2 Management of tunel safety usporadaly v PariZi ve dnech
1.—2.2. semindr a 2. 2. 2007 $koleni k pfedmétu uZivéni programu
OECD/PIARC Transport of Dangerous goods through road tunnels
Quantitative Risk Assesment Model /DG-QRA/. Hlavnim tucelem
semindre byla dal§i vyména zkuSenosti uZivatelti uvedeného programu
rizikové analyzy prujezdu nebezpeénych ndkladu tunelovymi dseky
pozemnich komunikaci. Program, ktery je v rdmci PIARC uZivan od
roku 2002, je prabézné upravovén a zdokonalovan také prostiednic-
tvim vymény zkuSenosti jeho uZivateli. Semindfe se prvni den zicast-
nilo pres 60 odborniki z éméF dvaceti zemi, ¢lent PIARC.

Jak bylo uvedeno v naSem casopisu v €. 11 lonského roku, byl
v Ceské republice tento program poprvé pouZit v zavéru lotiského roku

pri hodnocenti rizikové analyzy tunelt Libouchec a Panenské na délni-
ci D8. S ohledem na nedostatek zkuSenosti jak s pouZivanim pro-
gramu, tak s ohledem na nedostatek nékterych potrebnych dat, byly
uvedené prvni vypodty pouZiti programu DG-QRA v CR provadény
v mezindrodni spoluprdci ¢eské spolecnosti Satra, a. s., a §vycarské
spole¢nosti ASIT AG. Vyhodnocovéni vysledkt vypoctu a diskusi
o stanoveni doporucujicich opatreni k zajisténi bezpecnosti v obou
tunelovych usecich se rovnéZ aktivné tucastnili Clenové sekce
Tunely CSS.

Vysledky prvniho pouziti programu DG QRA v CR v&etné diskuse
provérovanych citlivostnich parametrii programu velmi GspéSné pre-
zentoval na uvedeném semindfi v Pafizi specialista rizikové analyzy
spolecnosti Satra, a. s., pan Ing. Lukd$ Rakosnik.

Z prednesenych piehledi zkuSenosti francouzskych, anglickych
a rakouskych piikladii pouZivani uvedeného programu vyplyvé, 7e CR
se pouZzitim programu DG-QRA pri hodnoceni bezpe¢nosti tunelovych
tuseku délnice D8 prifadila k ¢lenskym zemim spolecnosti PIARC,
které o uvedeném programu nejen diskutuji /Portugalsko, Svédsko. ../,
ale zahdjily jeho skutecné pouZivdni /Francie 25 pouZiti programu,
Anglie 5, Svycarsko 10.../.

Také s prispénim spoluprdce v ramci CSS je pouZiti programu
DG-QRAM tizemi CR piipraveno pro kvalitnf provéfovani podminek
dodrZzovani Evropské dohody o mezindrodni pfrepravé nebezpecnych
nékladu v tunelovych dsecich pozemnich komunikaci.

ING. JIRI SMOLIK,
sekretdr sekce Tunely CSS, jsmolik@subterra.cz

ODBORNY SEMINAR: RIADENIE RIZIK V PODZEMNOM STAVITELSTVE
TECHNICAL SEMINAR: RISK MANAGEMENT IN UNDERGROUND ENGINEERING

On 27 March 2007, the Slovak branch of Stavebni geologie —
Geotechnika, a. s., together with the Department of Geotechnics of the
Faculty of Civil Engineering of the Slovak Technical University in
Bratislava, held a one-day technical seminar on Risk Management in
Underground Engineering.

The seminar was held under the auspices of the National Highway
Society. Dr. Harald Wagner, a member of the ITA Executive, greeted
the attendees on behalf of the ITA-AITES and informed them about
the ITA activities.

Dne 27. biezna porddala Stavebni geologie-Geotechnika, a. s., orga-
nizalni slozka Slovensko, spolu s katedrou Geotechniky Stavebné
fakulty STU v Bratislavé, odborny jednodenni semindf na téma Rize-
ni rizik v podzemnim stavitelstvi.

Semindr probihal pod zéstitou Narodn{ ddlni¢ni spole¢nosti. Za ITA se ho
zicastnil Dr. Harald Wagner, ktery jménem exekutivy ITA/AITES tdcastni-
ky semindre pozdravil a sezndmil je s ¢innosti ITA. Své vystoupen{ zakon-
¢il pozvanim na prazsky svetovy tuneldisky kongres v kvétnu 2007.

Semindr byl uréen predevsim pro pracovniky investorskych organi-
zaci, inZenyrskych subjektd i projekénich firem, ktefi se ho také
v hojné mife zdCastnili.

Po uvodu, predneseném panem doktorem Haraldem Wagnerem,
nésledovaly tyto predndsky:

Pripravované tunelové stavby na pozemnych komunikaciach v SR
(prednésejici ing Martin Cvoliga z Nérodni délni¢ni spoleCnosti
v Bratislavé)

Specifika geologickych rizik vo vztahu k vystavbe tunelov na
Slovensku (prednésejici doc. RNDr. Josef Malgot ze Stavebné fakul-
ty STU v Bratislave)

Minimalizacia rizik pri navrhovani podzemnych stavieb (pred-
ndSejici prof. ing. Josef Aldorf, DrSc. ze Stavebné fakulty TU Ostrava)

Analyza geotechnickych rizik a jej @iloha pri navrhu a realizacii
podzemnych stavieb (predndSejici ing. Alexandr Rozsypal, CSc. ze
Stavebni geologie-Geotechniky, a. s.)

Legislativa, bezpecnostné opatrenia a rizika v cestnych tuneloch
na tizemi SR (prednésejici ing Peter Schmidt z Ndrodni ddlni¢ni spo-
le¢nosti Bratislava)

Vyznam databazového informacniho systému BARAB pre kon-
tinudlné riadenie rizik v priebehu razenia tunelovych objektu
(predndsejici ing. Viclav Vesely ze Stavebni geologie-Geotechnika,
a.s.)

Priklady nezvladnutych rizik pri tunelovych stavbach (predna-
Sejici doc. ing. Aexandr Rozsypal, CSc. ze Stavebné geologie-
Geotechnika, a. s.)

Riadenie geotechnickych rizik pri reaalizacii tunelovych stavieb
v Europe (prednéSejici Dr. Harald Wagner, Clen executivy ITA,
Rakousko)

Semindf mél velmi priznivy ohlas a poradatelé byli vyzvéni
k pokracovani podobnych akci.

DOC. ING.ALEXANDR ROZSYPAL
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KONFERENCE GEONICS 2007 V OSTRAVE
CONFERENCE GEONICS 2007 IN OSTRAVA

The conference GEONICS 2007 took place on 23rd — 25th May at
the Institute of Geonics of the Academy of Sciences of the Czech
Republic (AS CZ) in Ostrava. The conference was held on the occasi-
on of the 25th anniversary of the institute foundation. It was, therefo-
re, focused on multidisciplinary topics, such which are dealt with wit-
hin the research tasks of the institute.

The conference topics covered, above all, in-situ measurements in
the field of geomechanics, laboratory research of geomaterials, geop-
hysics, seismology and geodesy; mathematical modelling and infor-
matics; disintegration of materials and environmental geography. In
the course of the two days, 22 papers were read of the total of 24
papers published in the conference proceedings, which covered all of
the above-mentioned topics.

The key lectures were delivered by Prof. O. Stephansson
(Geoforschungszentrum Potsdam) and Doc. P. Konecny (the Institute
of Geonics of the AS CR ). The topic of Prof. Stephansson’s lecture
was “Fracture Mechanics — a new Trend in the Rock Engineering”.
Doc. Kone¢ny’s lecture “Tackling problems of the mining industry in
the Institute of Geonics of the AS CR” dealt with the history and pre-
sent of mining research performed at this workplace.

Ve dnech 23. — 25. kvétna se konala na Ustavu geoniky AV CR
v Ostravé mezindrodni konference GEONICS 2007. Tato konference
se konala u prilezitosti 25. vyro¢i zaloZeni dstavu a byla proto zamé-
fena multidisciplindrné na témata, ktera patfi do vyzkumného zdmeéru
Ustavu.

Historie Ustavu geoniky se datuje od roku 1982, kdy byl zaloZen
samostatny Hornicky tstav CSAV v Ostravé. Po roce 1989
a nasledujicich zméndch ve spoleCnosti i Akademii byly vyzkumné
z4jmy Ustavu rozsifeny na obecn&jsi vyzkum procest v zemské kure,
zejména procest indukovanych lidskou Cinnosti. Souasné zaméfeni
dstavu se proto orientuje nejen na dobyvani surovin, ale i na oblasti pod-
zemniho stavitelstvi, tunelovéani, podzemniho uklddéni materidla,
novych geotechnologii apod. K tomu pristupuje rozvoj potiebnych
metod studia geomateridlu a jejich interakce s prostiedim, feSeni tloh
geomechaniky a geofyziky, napf. vyzkum stability podzemnich dél,

A

zpevnovani &dsti masivu, vytvareni podzemnich prostor, Sifeni a izolace

a soucasnosti ustavu
Fig. 1 Prof. R. Blaheta, director of the Institute of Geonics, delivering first
lecture on the history and present of the institute

Obr. 2 Projev piedsedy Akademie véd CR prof. V. Pacesa
Fig. 2 The presentation by Prof. V. Paces, chairman of the Academy of Science of the CR

kontaminantt, studium seismicity. Velky rozvoj zaznamenaly oblasti
matematického modelovéni a desintegrace materidla, hlavné neklasické
metody rozpojovani materidlu vodnim paprskem. K vyzkumnym
zdjmum Udstavu patii také environmentdlni geografie péstovand
v brnénské pobocce tstavu. Je ziejmé, Ze jde o zamefeni vysoce inter-
disciplindrni a riznorodé, které bylo zastfe$eno novg/m nazvem a v roce
1993 byl dstav prejmenovan na Ustav geoniky AV CR.

Vlastni témata konference zahrnovala predev§im in-situ méfeni
v geomechanice; laboratorni vyzkum geomateridll; geofyziku, seismo-
logii a geodézii; matematické modelovani a informatiku; dezintegraci
materidlu a environmentéln{ geografii. V prabéhu dvou dni zaznélo 22
predndsek z celkového poctu 24 prispévku uvedenych ve sborniku,
zahrnujicich vSechna uvedend témata.

Kli¢ové zvané referdty predstavovaly predndsky prof. O. Step-
hanssona (Geoforschungszentrum Potsdam) a doc. P. Kone¢ného
(Ustav geoniky AV CR). Prof. Stephansson piednasel na téma ,,Lomova
mechanika — novy smér v horninovém inZenyrstvi“. Vychédzeje ze
zékladu linedrni lomové mechaniky hornin uvedl metody pro urovani
tahové a smykové lomové houZevnatosti a vyuziti ziskanych veli¢in
v kritériu poruSovéani zaloZeném na rychlosti uvolfiovdni deformacéni
energie. Toto tzv. F-kritérium je implementovdno v programu
FRACOD zaloZeném na varianté metody hrani¢nich prvku, ktery se
ispesné k feSeni téchto dloh pouziva. Byla ukdzdna moZnost pouZiti
soucasné verze programu FRACOD pro feSeni dloh poruSeni vrta,
uréeni napéti z hydro-poruseni vrta, simulace jednoosé tlakové zkous-
ky a v navrhu Sachet a tunelt v pevnych hornindch s aplikaci na geolo-
gické uloZenf radioaktivntho odpadu.

Prednaska doc. Kone¢ného ,,ReSeni problému hornictvi na Ustavu
geoniky AV CR* se zabyvala historif i soucasnosti bafiského vyzkumu
na tomto pracovisti a zahrnovala oblasti stabilitnich probléma dulnich
dél, anomdlnich projevu horskych tlaka, vliva dobyvani na povrch,
feSeni mikroklimatickych problému a dimenzovani separdtniho vétran{
dulnich dél, geomechanické problémy spojené s ttlumem a likvidaci
dold, sanace odvala a uvoliovani metanu z uhelnych sloji. Referat
dokumentoval velikou $ifi i objem vyzkumnych praci, které byly této
problematice vénovany.

Z dalSich referatu je tfeba uvést silné zastoupenou sekci matematic-
kého modelovdn{, zejména prispévek prof. Blahety a dal. ,,Modelovani
sdruZenych termo-hydro-mechanickych procesit v hornindch
a predndsku doc. Malika ,,2D analyza geotextilnich vaku“. Z oblasti
rozpojovéni hornin je vyznamny prispévek ing. Foldyny ,,Vyzkum
pulzniho vodniho paprsku®, zajimavy byl i historizujici prispévek
prof. Vaska.

Jednani konference a pripojenych spolecenskych akei k vyro¢i dstavu
se zdcastnilo vice nez 100 odborniki z 5 zemi. Vyznamné byly zastou-
peny jak Akademie véd Ceské republiky v osobé predsedy prof. Pacese,
tak oblastni univerzity — VSB Technickd univerzita a Ostravskd univerzi-
ta v osobach rektort prof. Cermdka a prof. Mockofe a dal3ich vedoucich
pracovniku. RovnéZ reprezentace prumyslovych podniku a stétni banské
spravy byla poletnd. Celkovy prubéh konference, odbornd troven
a tematicky rozsah odbornych prednasek potvrdily, Ze Ustav geoniky AV
CR, V.v.i., si za dobu své existence ziskal pevné misto mezi nasimi védec-
ko-vyzkumnymi institucemi a vytvoril si dobré predpoklady pro dalsi
rozvoj a zkvalitiovani své ¢innosti.

Obr. 3 ... a jejich spoluprdce prFi krdjeni narozeninového dortu
Fig. 3 ... and their collaborating on cutting a birthday cake
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ZE SVETA PODZEMNICH STAVEB / THE WORLD OF UNDERGROUND CONSTRUCTIONS

ODA NA SKALU VE CTVRTE DIMENZI VELKOMESTA

ODE ON ROCK WITHIN THE FOURTH DIMENSION OF METROPOLIS

Kdykoliv pfijedu do Skandindvie, at’ uz je to do Osla, Stock-
holmu, nebo Helsinek, jedu se projet mistnim metrem. Musim se
poklonit t€ krdsné skandindvské Zule. At'uz ji Zivce ¢i porfyr
zabarvi do ruzova, nebo turmalin do Cerna, at’ se v ni zalesknou
zrcatka muskovitu nebo desticky biotitu, vzdy je to krdsny kom-
pakt, skdla, kterd nezradi.

A severané ji také dovedou néleZité ocenit. Dovedou se s ni mazlit,
vychutnat jeji tvary, dovedou ji v podzemnich stavbdch priblizit oku
Cloveka, ukdzat v té surové krdse, anebo ji umélecky priodit. A na
povrchu? Nenajdete snad sidlisté, kde by chybél monument — skala.
Vzdyt'i ze samého nitra hory vyrostl uprostred Helsinek chram.

Sjedte se mnou do helsinského metra a posudte sami. Je to metro
pomerné mladé, prvniho zaf{ tohoto roku oslavi teprve Ctvrtstoleti své
existence.

ING. KAREL MATZNER

Obr. 1 0d Zelezni¢niho nddraZi v centru mésta se dostaneme dobre vétranym
eskaldtorovym tunelem o dvé podlazi niZ do stanice Rautatientori

Fig. 1 From the Central railway station, we may get by a well ventilated tunnel
equipped with three escalators two floors down, into the Rautatientori station

Whenever I come to Scandinavia, wheather to Oslo, Stockholm or
Helsinky, I don’t omit going out by the local metro. I have to make
a bow to the beautiful Scandinavian rock. Wheather it is coloured by
feldspars or porphyry to rosa, or by turmaline to black, wheather small
mirrors of muscovite or tablets of biotite gleam out from it, always it is
a beautiful compact, rock which doesn’t betray.

And the Scandinavians also know to appreciate it thoroughly. They
know how to caress with it, relish its shapes, they know how to appro-
ach it to the people’s eyes, to show it in its raw beauty, or to clothe it
artistically. And on the surface? Pehaps you will not find a housing esta-
te, where a monument — rock would be missing. After all, there in the
city centre, the church grew up just from the bowels of the rock.

Let us go down to the Helsinky metro and judge yourself. It is
a relatively young metro, on September 1, this year, it will celebrate not
more than twenty five years of its existence.

ING. KAREL MATZNER

Obr. 2 Vitd nds skalni sténa za kolejistéem
Fig. 2 The rock face behind the rails welcomes you

Obr. 4 Také zde ocenime — nikde ani kapka vody!
Fig. 4 Here we also appreciate — a drop of water nowhere to see!

Obr. 3 Prejedeme do vedlejsi stanice Kaisaniemi
Fig. 3 We take a train to the next station Kaisaniemi
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Obr. 6 O podlaZi vy§ se ocitneme v nezvyklém podzemnim svété, jako
v pravéku

Fig. 6 One floor above, we find us in an unusual underground world, as

though in primaeval

Obr. 5 Moderni materidly v harmonii s oblymi skalnimi tvary
Fig.5 Modern materials in harmony with the rounded shapes of the rock face

Obr. 7 Proplétime se vystupnimi podzemnimi chodbami
Fig. 7 We are going through the access underground passages

Obr. 8 Malby na sténdch nds pripravuji na uliéni
tiroven

Fig. 8 Paintings on the walls prepare us for the
street level

Obr. 9 I tak muZe vypadat kopule chrdmu v centru
velkomésta: Temppeliaukio — Skalni chram

Fig. 9 This view as well, the dome of a church in the
city centre can provide you: Temppeliaukio — Rock
Church
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AKTUALITY Z PODZEMNICH STAVEB V CESKE A SLOVENSKE REPUBLICE
CURRENT NEWS FROM THE CZECH AND SLOVAK UNDERGROUND CONSTRUCTION

CESKA REPUBLIKA (STAV K 14. 5. 2007)
METRO IVC2

Razené a hloubené useky tunelt na dseku metra IVC2 jsou
dokonceny. Na hloubenych usecich u stanic jsou dosud otevieny
montdZni otvory, které budou zakryty v zari. Rozhoduje se
o terminu zkuSebniho provozu, ktery by umoznil zahdjeni pro-
vozu s cestujicimi jiz v dubnu pristiho roku.

NOVE SPOJENI - VITKOVSKE TUNELY

U obou Zelezni¢nich tuneli pod vrchem Vitkov pokraduji
firmy Metrostav a Subterra na betondZich definitivniho ostén{
z monolitického betonu. Konstrukce hornf klenby je betonovana
u obou tunela po dsecich 12,38 m dlouhych. Kromé standardni-
ho prufezu jizniho a severniho tunelu jsou betonovany atypické
prufezy napinacich komor trakce. Pfed obéma portily
v hloubenych &éstech tunelu probihaji betondZe Zelezobetono-
vych konstrukci. Pracovnici Metrostavu predpoklddaji dokonde-
ni praci na hrubé konstrukci jizniho tunelu v Cervenci tohoto
roku. Na severnim tunelu je zastupci Subterry konec betondzi
ostén{ stanoven na zari 2007.

TUNEL KLIMKOVICE

Vyplnové betony pod vozovkou v obou tunelovych troubdch
jsou dokonceny. Provadéji se betondze chodniki v tunelu B
a ndtéry vrchliku tunelové klenby v tunelu A. Dokonluje se
pokladka rozvodu tlakové pozéarni vody. V plném proudu jsou
montdZe konstrukci pro elektrorozvody. Cinnost na tunelu je
koordinovéna s cilem zahdjit zkuSebni provoz 1. 4. 2008.

TUNEL BREZNO

Veskeré stavebni usili pracovnikti Metrostavu bylo korunova-
no 1. dubna zahdjenim provozu v tomto nejdelSim jednokolej-
ném Zelezni¢nim tunelu v Ceské republice (1758 m). V soucasné
dobé se provadéji findlni zemni a dokoncovaci prace v okoli uni-
kové Sachty (situované zhruba uprostied délky tunelu)
a u vyjezdového portdlu nedaleko obce Drouzkovice.

TUNEL STAVBY 514

Dvoupruhova tunelovd trouba na stavbé tunelu stavby 514
Prazského okruhu v tiseku mezi Lochkovem a Radotinem prova-
dénd akciovou spole¢nosti HOCHTIEF Construction AG
a HOCHTIEF CZ je do urovné kaloty vyraZzena jiz v délce
400 m. V dseku 20 m u portdlu je tunelovy prufez uzavien pro-
tiklenbou. Dal$ich 285 m je pak vyraZena i stfedni ¢ést tunelu,
kde se pocita s definitivnim osténim uloZenym na zdkladovych
pasech. V tfipruhové tunelové troubé, ve které byla v predstihu
vyrazena pruzkumna $tola, se ¢elba tunelu posunula jiz 360 m od
portdlové stény. Z davodu zajisténi dobré deformacni stability
byl prafez tunelu u portdlu uzavien podobné jako u dvoupruhu
konstrukei protiklenby. V dal§im dseku prohlubovéni prufezu
pod uroven kaloty nebylo zatim provadéno. Prace na obou porté-
lovych jaméch vyrazné pokrodila. Radotinsky portdl je jiz kom-
pletné zajistén a pripraven na prordzku obou tunelovych trub.
Pred lochkovskym portdlem je dokonéen vykop o objemu 220
tis. m® pro hloubeny tunel v délce 380 m. Boky vykopu jsou
zajistény ocelovymi jehlovymi prvky a stiikanym betonem.

TUNEL STAVBY 513

Stavebni prace na vystavbé tunelovych objekti SOKP stavby
513 Vestec — Lahovice zacaly v dnoru 2007 na objektu ,,.Destovd
kanalizace“ hloubenim kruhové Sachty o pruméru 4,8 m
a hloubky 21,4 m. Z drovné dna Sachty je raZena odvodnovaci
Stola o plose vyrubu 7,2 m? smérem k vyusténi do feky Vltavy.
V soucasnosti je jiZ vystroji zajisténo 60 m Stoly.

THE CZECH REPUBLIC (AS OF 15 MAY 2007)
METRO IVC2

Both the mined and cut-and-cover sections of the tunnels of IVC2
operating section of metro have been completed. The assembly holes
found in the cut-and-cover sections at the stations are still open; they will
be closed in September. The term for the trial running which would
make the passenger service to start in April 2008 is being decided on.

THE NEW CONNECTION - THE VITKOV TUNNELS

Metrostav and Subterra continue to cast the final concrete lining in
both tunnel tubes under Vitkov Hill. The upper vault structures are cast
in both tunnels in 12.38m-long sections. Atypical cross sections of the
traction tensioning chambers are cast in addition to the casting of the
standard cross section of the southern and northern tunnels. The casting
of reinforced concrete structures is underway in the cut-and-cover secti-
ons in front of both portals. Metrostav’s workers expect that the southern
tunnel will be structurally completed in July 2007. The workers of
Subterra have set the term for completion of the casting of the lining of
the northern tunnel for September 2007.

THE KLIMKOVICE TUNNEL

The placement of infill concrete has been finished in both tunnel
tubes. The casting of pavements in the tunnel B and coating of the crown
of the vault in the tunnel B are underway. The laying of pressure fire
water pipeline is being finished. The assembly of bearing structures for
electrical installations is in full swing. The activities in the tunnel are
coordinated with the aim of commencing the trial running on 1.4.2008.

THE BREZNO TUNNEL

All construction efforts made by Metrostav’s employees were topped
off on 1st April by the opening of this longest single-track railway tun-
nel in the Czech Republic (1758m) to traffic. Currently, the final earth-
work and finishing work is in progress around the escape shaft (which is
located roughly in the middle of the tunnel length) and at the exit portal
near the village of Drouzkovice.

THE TUNNEL IN THE CONSTRUCTION LOT 514

The top heading excavation of the double-lane tunnel tube at the con-
struction of the tunnel in the construction lot 514, which is part of the
Prague City Ring Road (PCRR) section between Lochkov and Radotin
(contractors HOCHTIEF Construction AG and Hochtief CZ) has been
completed at a length of 400m. A 20m-long section of the tunnel at the
portal has the cross section closed by the invert. The excavation of the
bench has been completed within the subsequent 285m-long section; the
final lining in this section will be supported by continuous spread footing.
The excavation face in the three-lane tube, where an exploration gallery
had been driven in advance, has moved 360m from the portal wall. The
tunnel cross section at the portal has been closed by the invert structure,
similarly to the cross-section in the double-lane tunnel tube, to secure
good deformational stability. The enlargement of the excavated cross sec-
tion under the bottom of the top heading in the subsequent section has not
been carried out yet. The work on both portal excavation pits has pro-
gressed significantly. The Radotin portal support has been finished and
the portal is prepared for both tunnel tubes to break through. At the
Lochkov portal, the excavation for the adjacent 380m-long cut-and-cover
tunnel has been completed (220 thousand m?). The support of the exca-
vation slopes by steel dowels and sprayed concrete has been finished.

THE TUNNEL IN THE CONSTRUCTION LOT 513

The construction work on the tunnel structures of the PCRR con-
struction lot 513 Vestec — Lahovice started in February 2007, by the sin-
king of a circular shaft 4.8m in diameter, 21.4m deep, for the Storm
Sewer. A drainage adit with the excavated cross sectional area of 7.2m?
is being driven from the shaft bottom level, toward the outlet to the
Vltava River. A length of 60m of the adit excavation including the sup-
port has been completed.
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Dne 3. dubna byla zahédjena dovrchni razba tfipruhové (jiZni)
tunelové trouby z Komoranského portalu. Razi¢i Skansky BS
roz§ifuji prafez pruzkumné §toly (vyraZzené v celé délce tunelo-
vé trouby) na plny profil kaloty. Dosud bylo vyraZeno
a primdrnim osténim zajisténo 75 m.

KOLEKTOR VODICKOVA

Systém kolektorti v centru Prahy v dseku mezi Vaclavskym
a Karlovym ndméstim je stavebné kompletné dokoncen.
V soucasné dobé se osazuji ocelové konstrukce pro vybaveni
jednotlivymi technologickymi soubory. V soucasnosti se osazu-
ji rozvody vody a plynu. Prejimky kolektoru jsou pldnovény na
prvni dekddu z&ari 2007.

ING. PAVEL POLAK, polak@metrostav.cz

SLOVENSKA REPUBLIKA
TUNEL SITINA

Stavebné i montdZne prace na tuneli Sitina na bratislavskom
useku dialnice D2 Lamacskd cesta — Staré grunty boli v jarnych
mesiacoch prakticky ukoncené, v mesiaci aprili zostdva reali-
zovat’ vodorovné dopravné znacenie. Rovnako boli ukonéené
montdZzne prace na technologickom vybaveni a v sdcasnosti
prebiehaji funkéné skusky jednotlivych prevadzkovych sibo-
rov (vetranie, osvetlenie, energetické napdjanie). Po ich ukon-
¢eni by mali v priebehu mdja prebehnit komplexné skusky.
Dialni¢ny usek vrdtane tunela bude sldvnostne otvoreny
a uvedeny do prevdadzky dna 24. juina 2007.

TUNEL BORIK

Vystavba dialni¢ného tunela Borik pokracuje po vyrazeni
60 m dlhej pilierovej Stolne v priportdlovom useku
a vybetonovani stredového piliera razenim oboch tunelovych
rir od vychodného portalu.

Zaciatkom aprila je vyrazenych cca 30 m kaloty severnej riry
a cca 20 m juzZnej rdry. Od zdpadného portédlu bolo ukonené
razenie pilerovej $tdlne dlzky 120 m a v sucasnosti prebieha
betondz piliera. Ndsledne po dobudovani piliera bude moZné
zalat razit obe tunelové rdry. StbeZne s razenim tunela od
vychodného portdlu sa pripravuje betondZz hlbenych udsekov.
Tunel Borik je sdcastou useku dialnice D1 Mengusovce —
Janovce v blizkosti mesta Svit.

STOLNA POLANA

Prieskumnd §t6lna pre tunel Polana na dseku dialnice D3
Svré¢inovec — Skalité je v suCasnosti vyrazend pribliZzne
v Stvrtine svojej dlzky. Razenie zacalo v novembri roku 2006,
pokracovalo v pomerne nepriaznivych geologickych podmien-
kach zlozitej tektonickej poruchovej zény. V stcasnosti je ¢elba
§tdlne vo vzdialenosti 220 m od portalu a razi sa vyhybisko
v priaznivejSich podmienkach vystrojovacej triedy V.

ZELEZNICNE PREPOJENIE KORIDOROV V BRATISLAVE

Minister dopravy, riaditel Zeleznic Slovenskej republiky
a primdtor hlavného mesta Bratislavy podpisali dna 2. aprila
2007 memorandum o spolo¢nom postupe pri vystavbe kolajo-
vej infraStruktiry v Bratislave. Podla znenia memoranda by
mali byt do roku 2015 vybudovand Zelezni¢na trat, ktora pre-
poji Bratislavu s medzindrodnym dopravnym koridorom
TEN-T 17 z Francizska, a tiez trat pre nosny dopravny systém
Bratislavy. Najnaro¢nejSou sucastou projektu je prepojenie
Zelezni¢nej stanice Predmestie so stanicou PetrZalka tunelom
vedenym popod centrum mesta a popod rieku Dunaj. Celkové
ndklady by mali dosiahnut takmer 19 miliard kortdn.
Osemdesiat percent z tejto sumy sa bude Cerpat z kohéznych
fondov Eurépskej tunie, zvySok pokryje Stiatny rozpocet.

ING. MILOSLAV FRANKOVSKY, frankovsky@terraprojekt.sk

The uphill excavation of three-lane (southern) tunnel tube started
from the Komorany portal on 3rd April. Miners of Skanska BS are enlar-
ging the cross section of the exploration gallery (which was driven
throughout the future tunnel length) to the full profile of the top heading.
Till now, a length of 75m has been excavated and provided with the pri-
mary lining.

THE VODICKOVA UTILITY TUNNEL

The system of utility tunnels in the centre of Prague, the section bet-
ween Wenceslas Square and Charles Square has been structurally com-
pleted. Currently, steel structures for individual equipment sets are being
mounted. Water and gas pipelines are being installed. The activities
associated with the final acceptance of the utility tunnel are planned for
the first decade of September 2007.

ING. PAVEL POLAK, polak@metrostav.cz

THE SLOVAK REPUBLIC
THE SITINA TUNNEL

The civil works and the electrical and mechanical works on the Sitina
tunnel in the Bratislava section of the D2 motorway Lamacska cesta —
Staré grunty were virtually finished in the spring; the horizontal road
marking is the only work which remained, to be carried out in April. The
equipment installation has also been finished; functional testing of indi-
vidual equipment sets (ventilation, lighting, power supply) is currently
underway. When the testing is finished, the commissioning should be
conducted in May. The entire motorway section including the tunnel will
be inaugurated and opened to traffic on 24 June 2007.

THE BORIK TUNNEL

After the completion of the 60m-long drive of the gallery for the cent-
ral pillar in the portal section of the tunnel and the casting of the conc-
rete pillar, the construction of the Borik motorway tunnel continues by
the excavation of both tunnel tubes from the eastern portal.

As of the beginning of April, about 30m and 20m of the top heading
of the northern tube and southern tube respectively has been completed.
The excavation of the pillar gallery from the western portal ended at
a distance of 120 m from the portal; currently the casting of the concre-
te pillar is underway. Once the central pillar is finished, the commence-
ment of the excavation of both tunnel tubes will be possible. The conc-
reting of the cut-and-cover tunnel sections is being prepared simultane-
ously with the tunnel excavation from the eastern portal. The Borik tun-
nel is part of the D1 motorway between Mengusovce and Janovce, near
the town of Svit.

THE POLANA GALLERY

About one fourth of the length of the exploration gallery for the
Polana tunnel in the D3 motorway section between Svrcinovec and
Skalité has been excavated to date. The excavation, passing through
a relatively difficult geological conditions existing in a tectonically dis-
turbed zone, started in November 2006. Currently, the excavation face is
at a distance of 220m from the portal; the excavation is continuing in
more favourable conditions (support class V), creating a passing bay.

INTERCONNECTION OF RAILWAY CORRIDORS IN
BRATISLAVA

On 2nd April 2007, the minister of transport, director of Railways of
Slovak Republic and Lord Mayor of the City of Bratislava signed
a memorandum on concerted activities regarding the development of
railway infrastructure in Bratislava. According to the memorandum,
a railway line connecting Bratislava with the international traffic corri-
dor TEN-T 17 from France and a railway line for the primary transport
system in Bratislava should be completed by 2015. The most difficult
part of the project is the interconnection of Predmestie railway station
with PetrZalka station through a tunnel running under the centre of the
city and under the Danube River. The overall cost is expected to reach
nearly 19 billion crowns. Eighty per cent of this sum will be provided
from the EU Cohesion Funds, the remaining part will be covered by the
state budget.

ING. MILOSLAV FRANKOVSKY, frankovsky@terraprojekt.sk
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ZPRAVODAIJSTVI CESKEHO TUNELARSKEHO KOMITETU ITA/AITES
CZECH TUNNELLING COMMITTEE ITA/AITES REPORTS
www.ita-aites.cz

VALNE SHROMAZDENI CESKEHO TUNELARSKEHO KOMITETU ITA/AITES
GENERAL ASSEMBLY OF THE CZECH TUNNELLING COMMITTEE ITA/AITES

The ITA/AITES CTuC General Assembly was held at the
Bfevnov Monastery in Prague 6 on 23 May 2007. It was attended
by 28 delegates from 49 member organisations, 15 individual
members and 10 guests. The main item of the Committee
Operations Review, which was read by Mr. Ivan Hrdina, Chairman
of the CTuC, was the evaluation of the course of the ITA-AITES
WTC 2007. In view of the number of attendees, the number of
papers and lecturers, as well as the favourable response, the
Congress can be considered as a success.

The main CTuC activities planned for the future will consist of
the publication of TUNEL magazine, preparation of the internatio-
nal conference “Underground Construction Prague” to be held in
2010, development of the CTuC web pages, activities of CTuC
working groups and issuing the third volume of the edition “CTuC
Documents”, which will be focused on the underground applicati-
on of shotcrete.

Currently, the CTuC has 90 members, of these 49 organisations
and 41 individual persons.

Valné shromazdéni CTuK ITA/AITES se konalo 23. kvétna 2007
v Bfevnovském kléstetfe v Praze 6. Ziulastnilo se 28 delegétt ze 49
lenskych organizaci, 15 individudlnich ¢lent a 10 hostu.

Jednani zah4jil predseda CTuK Ing. Ivan Hrdina, ktery pfivital
pritomné a podékoval firmé SG-Geotechnika, a. s., za podporu pri
zajiténi prubéhu valného shromédzdéni.

Doc. Ing. Alexandr Rozsypal pak privital dcastniky jménem
firmy SG-Geotechnika, a. s.

Ve své zpravé o ¢innosti CTuK Ing. Hrdina uvedl, Ze hlavni akti-
vitou CTuK v poslednich mésicich byla hlavné piiprava svétového
tuneldrského kongresu WTC 2007.

Za sebe i za organizacni vybor konstatoval, Ze kongres WTC
2007 byl velmi uspésny. Toto tvrzeni je moZno oprfit predevsim
0 nézory dcastniki kongresu v&etné ¢lenu exekutivy ITA a delega-
tu zastupujici ¢lenské stity na General Assembly.

Pocet Gcastniku, vystavovateli, obsah sborniku i pocet predne-
senych predndSek byly patrné nejvetsi ze vSech dosavadnich kon-
grest WTC. Velmi tispésné byly také spolecenské akce. Jisté také
diky prostfedim, ve kterych se konaly, a diky vynikajicimu vyko-
nu Ceské filharmonie, kterou fidil jeji §éfdirigent Zdendk Mécal.

Z hlediska pripravy kongresu znamenaly posledni mésice pro
vSechny, ktefi se na pripravé podileli, mimorddné vypéti. Viem
patfi viely dik i dik vSech &lend CTuK, protoZe kongres velmi
prispél k propagaci Geského podzemniho stavitelstvi i Ceské
republiky.

Zcela mimoradné uzndni patfi Ing. Georgiji Romancovi a prof.
Jifimu Bartdkovi. Ing. Romancov byl vlastné inicidtorem kondni
kongresu a podle pravidla, Ze kdo si néco vymysli, tak to mus{ udé-
lat, to pro n¢j znamenalo vykonat ve funkci predsedy organizaéni-
ho vyboru opravdu mnoho price.

Obdobné velky kus prace odvedl prof. Jifi Bartdk coby predseda
védecké rady. Piiprava sborniku, vybér prezentaci, organizace jed-
nani v sekcich — to vSe byla velmi rozsdhld agenda. Na tom, Ze
odbornd ¢dst méla velmi dobrou troven, se podilela celd védeckd
rada. VSem patfi dik, ale jmenovat je mozno jen nékteré:

— Ing. Jaromir Zldmal — zodpovidal za predédni podkladu pro tisk

sborniku do Balkemy,

— Ing. Radko Bucek — pripravil sekci Key-note Lectures,

— Ing. Ermin Stehlik — potykal se s obtiZemi na strané zodpo-

védnych osob ze strany ITA pri organizaci Open Session,

—Ing. Karel Matzner i Ing. Matou§ Hilar — vydatné pomohli

prof. Bartdkovi.

Pokud jde o velmi uspéSny workshop, ktery se konal v pdtek
4.5.a v sobotu 5.5.2007 v Masarykové koleji, podékovdni patii
prof. Aldorfovi, doc. Pruskovi a predev§im Ing. Butovicovi z firmy
Satra.

Ocenéni patii i agenturam, které prubéh kongresu zajistovaly.
Guarant International mél na starosti prubéh kongresu v KCP viet-
né vystavy a ziskdni sponzoru. Agentura Bonus zajiStovala spole-
Censké akce. Predevsim kolektiv pracovniku agentury Guarant pod
vedenim pani Evy Bundové se ukdzal jako plné profesiondlni.

Velky dik patfi také vSem ¢Elenskym organizacim komitétu, které
se do pripravy aktivné zapojily. Vyzdvihnout lze dvé z nich:
Metroprojekt Praha, a. s,. a firmu Satra, s. r. 0. Obé se od zacatku
priprav zapojily velmi aktivné.

Firma Satra, s. r. o., profesiondlné zajistila vyddni publikace
Podzemni stavby v Ceské republice, kterd vysla v anglickém a &es-
kém jazyce. VSichni ucastnici kongresu ji v anglické verzi obdrze-
li. Je to skute¢n€ mimoradnd publikace, velmi obsdhld a bohatd na
informace. Dik patfi i v§em autorim. Nejvétsi podil price s jejim
vznikem leZel na trech lidech. Byli to prof. Jifi Bartdk a pdnové
Jakub Karli¢ek a Ing. Pavel Sourek ze Satry.

V zdvéru této Cdsti svého vystoupeni podékoval Ing. Hrdina
viem CElenum SdruZzeni WTC 2007, ktefi umozZnili financovani pri-
pravy kongresu v poéate¢ni fazi, a viem podporovatelam kongre-
su, bez jejichZ finan¢ni tucasti by kongres ekonomicky nebyl
Gspesny.

Kdyz informoval o prubéhu jednéni organu ITA/AITES, kterd
probihala soubézné s WTC 2007, uvedl, Ze valné shromdzdéni ITA
prijalo ndsledujici zménu jména, aby se zduraznilo zaméfeni ITA
na vyuZziti podzemniho prostoru:

International Tunnelling and Underground Space
Association/Association Internationale des Tunnels et de
1'Espace Souterrain. Zkratka ITA/AITES se neméni.

Strategie ITA se naddle zaméri predev§im na zlepSeni komuni-
kace s verejnosti (komunikace smérem ven) a zlepSeni komunika-
ce uvnitf ITA vSemi sméry. K tomu maji slouzit predev§im webo-
vé stranky. Ndrodni ¢lenové budou mit vétsi prileZitost prezento-
vat se na strankach ITA. Exekutiva zadd, aby ndrodni ¢lenové pro
web poskytli piiklady staveb dokumentujici ruizné moZznosti vyuZi-
ti podzemniho prostoru. Dal${ prioritou je rozvoj vzdélavani a kon-
solidace sekretaridtu (jeho plnd profesionalizace).

Byly také vytvoreny dva nové vybory:

— Vybor pro vzdélavani (vedouci: A. Assis)

— Vybor pro podzemni prostor (vedouci: H. Parker)

Z hlediska dal§i Ginnosti CTuK poznamenal, Ze po kongresu
WTC 2007 je nutné ozivit vlastni aktivity komitétu.

Za priority CTuK v dal§im obdobi predsednictvo povaZuje:

1. Casopis Tunel

2. Konferenci s mezindrodni dc¢asti Podzemni stavby Praha 2010

3. Podporu vzdélavdni (organizace nebo podpora semindiu,

workshopt nebo exkurzi vletné akci konanych &lenskymi
organizacemi CTuK)

. Webové stranky CTuK

. Cinnost pracovnich skupin CTuK

. Edici Dokumenty CTuK — pfipravu svazku &. 3 Stfikany beton

. Spolupréci s pribuznymi odbornymi spole¢nostmi

. Cinnost technické kancelafe

. Ostatni Cinnosti sekretaridtu (knihovna, porddani exkurzi
a pod.)

NelioBEN e NV I N

Dulezité bude také podzimni pracovni zasedéni, protoZe na ném
prob€hnou volby nového predsednictva a nového predsedy CTuK.
Clenové komitétu budou vyzvéni k zasldni ndvrhu na kandidaty do
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predsednictva a na predsedu do 30. zari 2007. Pracovni shromaz-
dénf je planovéano na 14. listopadu 2007.

O prubéhu kongresu pak hovofili pdnové Ing. Romancov, pred-
seda organiza¢niho vyboru WTC 2007, a prof. Jif{ Bartdk, predse-
da védecké rady WTC 2007. Prof. Bartdk viele podékoval viem
Clenim védecké rady. Zduraznil, Ze priprava a prubéh jedndni
viech sekef je jejich velkym dspéchem. Ing. Romancov pripomnél
podporu, kterou na zacdtku uvazovani o kongresu WTC 2007
v Praze mu poskytly firmy PUDIS, SATRA a VIS a zaslouzily se
tak vyrazn€ o konédni kongresu.

Ing. Stanislav Sikora informoval o prazskych jedndnich pracov-
nich skupin ITA. Podékoval za aktivni pfistup Ceskych zdstupcu
pri prazskych zaseddnich WGs. Pozddal, aby vedouci pracovnich
skupin CTuK zaslali pfedsednictvu pldn své dal3i Ginnosti.

Zprévu o hospodafeni CTuK za rok 2006 a nivrh rozpo&tu na
rok 2007 prednesl sekretar komitétu Ing. Miloslav Novotny.

Schvéleny rozpocet na rok 2006 bez strediska 00500 WTC 2007
byl vyrovnany. Pfedpoklddaly se vynosy i ndklady ve vyS$i 2 484
tis. K¢&.

Ve stfedisku 00500 se predpoklddal podil CTuK na ztrité
Sdruzeni vyplyvajici z rozdilu vynosu a ndkladu souvisejicich s pfi-
pravou WTC 2007 ve vysi 700 tis. K¢, takZe celkovy planovany
hospodaisky vysledek CTuK na rok 2006 byla ztrita 700 tis. K&.

Hospodateni CTuK vykézalo lep$i neZ planované vysledky.
Skute¢ny hospodarsky vysledek bez stiediska 00500 je zisk 208,09
tis. K& a celkové po zapocteni stiediska 00500 je vysledkem ztrd-
ta -138,56 tis. K&.

Rozpocet CTuK na rok 2007 bez stfediska 00500 je pfipraven
jako vyrovnany. Planované vynosy a ndklady jsou 2 560 tis. K¢.
U stfediska 00500 WTC 2007 rozpocet predpoklddd ve vynosech
thradu nékladu, které komitét vlozil v r. 2006 do pripravy kongre-
su ve vysi 600 tis. K& a v ndkladech je napldnovdno 200 tis. K&
jako podil na ztraté Sdruzeni WTC 2007 vzniklé do zahdjen{ kon-
gresu. Vynosy a ndklady na stredisku 00500 budou zdviset na
kone¢ném vyuctovani kongresu. V ndvrhu rozpoctu se uvazuje
nulovy hospoddrsky vysledek kongresu.

Celkovy pldnovany hospodarsky vysledek komitétu véetné stre-
diska 00500 je zisk 400 tis. K. Skute¢nost by méla byt priznivéj-
§i, protoZe se predpokladd kladny vysledek WTC 2007.

Clenska zdkladna — novymi ¢leny se v pribéhu roku 2006 staly
firmy:

ILF Consulting Engineers, s. r. 0., Klika BP, s. r .0., a Sika CZ,
s. 1. 0. Po 1. lednu 2007 do soucasnosti do komitétu vstoupily:
MAPEI, s. r. 0., a Univerzita Pardubice, dopravni fakulta Jana
Pernera.

V soucasné dobé ma CTuK 90 ¢lend, z toho 49 organizaci
a 41 jednotliveu.

K webovym strainkdm Ing. Libor Mafik uvedl, Ze webové stran-
ky komitétu (www.ita-aites.cz) jsou urceny pro informace o akti-
vitdch komitétu, ale také umoznuji prezentaci aktivit ¢lenskych
organizaci (ozndmeni o kondni akci, informace o realizovanych
stavbach). Z tohoto pohledu jsou firmami madlo vyuZzivané.
Soucasné poskytuji webové stranky v anglické verzi informaci pro
zahrani¢{ o drovni ¢eského podzemniho stavitelstvi.

Konstatoval, Ze vubec neni vyuZzivdno diskusni férum, i kdyz
néktefi ¢lenové pozadovali jeho zfizeni.

CINNOST SEKCE TUNELY CSS V ROCE 2006
A PLAN CINNOSTI NA ROK 2007

Webové stranky kongresu (www.wtc2007.org) budou prozatim
ponechdny a budou na né umistény informace o ukonéeném kon-
gresu (seznamy Ucastnika a pod.), nékteré predndsky nebo prezen-
tace a fotogalerie.

Pokud jde o Casopis Tunel, tak o néj vzrostl zdjem, coz se proje-
vilo dal$imi objedndvkami z domova i ze zahranic¢i i zdjmem auto-
rii o publikovani ¢lankii. Pesto zdaleka ne viichni ¢lenové CTuK
vyuzivaji moznost publikovat odborné ¢lanky nebo prispévky do
rubrik. Redakéni rada chce pokracovat v zajiStovani kvalitnich
¢lanku od zahrani¢nich autoru a 74dd, aby ¢lenové komitétu
v tomto pomohli pres své kontakty.

Prof. Josef Aldorf informoval o ¢innosti pfibuznych spoleénosti.
Aktivné pracuje tunelové sekce CSS, predevsim diky jejimu sekre-
tari Ing. Jifimu Smolikovi. Dobré kontakty jsou s Geotechnickou
spole&nosti, kde pusobi doc. Rozsypal, i s ¢eskou sloZkou mezina-
rodni Spole¢nosti pro mechaniku hornin (doc. Siupdrek).
Kontakty jsou i s Ceskou asociaci inZenyrskych geologli a s Ces-
kou betonérskou spole&nosti.

Ke studentské soutézi uvedl, Ze bude vyhodnocena na podzim-
nim pracovnim shromazdéni.

Po diskusi prijalo valné shromdzdéni usneseni.

Usneseni valného shromdzdéni CTuK ITA/AITES, které se
konalo dne 23. kvétna 2007:

Valné shroméazdéni prijalo ndsledujici usneseni:

1. Valné shromazdéni souhlasi se zpravou predsedy CTuK o &in-
nosti CTuK v obdobi od pracovniho shromazdéni, které se
konalo v listopadu 2006 v Brné.

2. Valné shromazdéni vzalo na védomi zprivu predsedy CTuK
a predsedd organiza¢niho vyboru a védecké rady o prabéhu
WTC 2007.

3. Valné shromdzdéni vzalo na védomi zpravu Ing. Sikory o pra-
covnich skupindch. Clenové CTuK budou podporovat tcast
svych uréenych pracovnikd na praci ve WG a v pracovnich
skupindch CTuK.

4. Valné shromézdeéni schvaluje vysledek hospodafeni za rok
2006 a rozpocet na rok 2007.

5. Valné shromazdéni vzalo na védomi zpravu o stavu ¢lenské
zdkladny, o platebni kdzni ¢lenu a o edi¢ni Cinnosti Casopisu
Tunel.

6. Valné shromdzdéni vzalo na védomi, Ze volby predsednictva
a predsedy CTuK ITA/AITES se budou konat na podzimnim
pracovnim zaseddni komitétu.

Jednéni valného shromazdéni zakon&il predseda CTuK Ing. Ivan
Hrdina, ktery podékoval pfitomnym za tcast a predal slovo doc.
Ing. Alexandrovi Rozsypalovi.

Ten uvedl zdafilou prezentaci firmy SG-Geotechnika. Jeji pra-
covnici postupné informovali o aktivitich slovenské organizacni
slozky, o ucasti firmy na Ceskych tunelovych stavbach a o zdoko-
naleném softwaru pro sledovéni a sdileni dat monitoringu. Firma
zajistila v predsali i malou vystavku.

Po obédé ndsledovala prezentace firmy Duomis, s. r. 0., zaméfe-
nd na strikané hydroizolace podzemnich staveb. Pfispévky predne-
sli zastupci anglické firmy Stirling Lloyd Polychem Ltd., kterd
vyrabi hmoty pro stfikané hydroizolace. V rdmci prezentace byla
predstavena novd néstfikovd hmota Integritank®

ING. MILOSLAV NOVOTNY,
sekretdr CTuK ITA-AITES, ita-aites@metrostav.cz

ACTIVITIES OF THE TUNNELS SECTION OF THE CZECH ROAD SOCIETY IN 2006

AND PLAN OF ACTIVITIES FOR 2007

The secretary of the “Tunnels” section of the Czech Road
Society (CRS) first stated that the deciding part of the activities of
the section in 2006 was focused on the cooperation during the
completion and commissioning of motorway tunnels D5 and D8
in the Czech Republic.

In the first half of the year, those activities were focused on the
cooperation with Pragoprojekt, a.s., on the preparation, execution
and assessment of the first test fire in the Valik motorway tunnel
on the motorway DS5. In the second half of the year, the main sub-
ject of the activity was the international cooperation of the secti-




on with Satra, s.r.o. on the assessment of safety in the Libouchec
and Panenska tunnels on the motorway D8, primarily at the initi-
al applications of OICD/PIARC QRAM program for the evaluati-
on of the risk associated with the transport of dangerous goods in
the Czech Republic.

The cooperation of the members of the section in working
groups of the part C 3.3 of PIARC also continued. The members
of the section organised a meeting of the WG 6 group of the Part
C 3.3 of PIARC. It took place in the location of the CRS’s office
at Novotného Lédvka in Prague on 10th — 12th May 2006.

The activities planned for 2007 consist of the completion of, for
instance, a draft design for test fires in tunnels, the continuation of
cooperation on the development of Chapter XII of CSN 73 6100
Terminology of Roads, and the cooperation with Eltodo, a.s., on
Safetun, a project of the Ministry of Transport of the CR on
improving safety in short tunnels.

Rozhodujici &dst &innosti sekce Tunely CSS v roce 2006 byla
zamerfena na spolupraci pfi dokoncovani a uvadéni do provozu
prvnich délni¢nich tunell na délnicich D5 a DS.

V prvni poloviné roku se tyto &innosti soustfedovaly na spolupra-
ci se spole¢nosti Pragoprojekt, a. s., pri priprave, provedeni
a vyhodnocovéni prvniho zkuSebniho poZiru na ddlni¢nim tunelu
Valik dédlnice D5. Ve druhé poloviné roku byla hlavnim predmétem
¢innosti mezinarodni spoluprdce sekce se spolecnosti Satra, s. r. 0.,
pfi hodnoceni bezpecnosti tunelt Libouchec a Panenskd délnice D8,
zejména pii prvnich pouZitich programu hodnoceni rizik prujezdu
nebezpecnych nakladi OICD/PIARC QRAM v Ceské republice.

Vysledky uvedené spoluprice byly dokumentovdny na Silni¢ni
konferenci 2006 v Liberci /tunel Valik D5/ a také ¢lanky pro ¢aso-
pis Silni¢ni obzor ¢. 11/2006 /Tunely Libouchec a Panenskd D8/.

Kromé organizovéni studijnich cest sekce na pracoviste vyse
uvedenych tuneld D5 a D8 organizovala sekce Tunely, v rdmci
vyjezdniho jednani na HZS mésta Ostravy v zari 2006, také stu-
dijni cestu na pracovisté tunelu Klimkovice ddlnice D47.

16. rocnik - €. 2/2007

Celoro¢né pokracovala spoluprace ¢lenu sekce v pracovnich
skupindch ¢asti C 3.3. spole¢nosti PIARC. Ve dnech 10.-12. 5.
2006 organizovali ¢lenové sekce jedndni skupiny WG 6 casti C
3.3. PIARC Praze v misté sidla CSS na Novotného livce. Kromé
CSS bylo toto jedndni organizatné piipraveno ve spoluprici
s Ceskym tunelafskym komitétem ITA/AITES a spolecnosti
Metroprojekt,.a. s.

V roce 2006 byly bohuZel zastaveny rozhodnutim zadavatele
SFDI po prvnim roce c¢innosti prdce na projektu Bezpecnost
v tunelech pozemnich komunikaci CR. Tyto prace nebudou pokra-
Covat ani v roce 2007. Neprovddénim pldnovanych Cinnosti v roce
2006 doslo ke zdrZeni v pripravé podrobnych provadécich pod-
kladu pro zavddéni Smérnice EU 2004/54/EC o bezpecnosti
v tunelech pozemnich komunikaci na dzemi CR. Planovanou &in-
nost spoluprace sekce Tunely CSS na projektu nahrazovala v roce
2006 pouze Casteéné spoluprace sekce pri posuzovani bezpecnos-
ti ddlni¢nich tunelt uvddénych do provozu na délnicich D5 a D8
v roce 2006.

V roce 2007 budou dokoncovdny, podle pldnu cinnosti sekce,
nékteré z innosti, které nebyly dokonleny v roce 2006 jako ndvrh
provadéni zkuSebnich pozdru v tunelech, stejné jako spolupréce
pri vytvéreni kapitoly XIII CSN 73 6100 Nézvoslovi silni¢nich
komunikaci. Sekce Tunely bude rovnéZ organizovat preloZeni
CSN 737507 do anglitiny pro zajisténi srozumitelnosti obsahu
pro mezindrodni spoluprdci a také zabezpeCovani evropského
financovani vystavby tuneld pozemnich komunikaci. Sekce
Tunely CSS bude také v roce 2007 spolupracovat se spole&nosti
Eltodo, a. s., pfi zahajovacich pracich na projektu zdokonalovani
bezpetnosti v krétkych tunelech Safetun MD CR.

Clenové sekce budou, jako kazdoroné, informovat o jejich &in-
nosti prostrednictvim ¢lanku pro &asopis Silni¢n{ obzor, na Silni¢n{
konferenci 2007 a také pii dalsich &innostech CSS v roce 2007.

ING. JIRI SMOLIK,
sekretdr sekce Tunely CSS,
Jsmolik@subterra.cz

ZIVOTNI VYROCI / ANNIVERSARIES

SEDESAT LET PROF. ING. PAVLA PRIBYLA, CSc.

Jsou vlastnosti, se kterymi se ¢loveék narodi a které cestou Zivotem
ziskd. Prof. ing. Pavel Pribyl, CSc., je ¢lovék, ktery se jako védec
narodil a jako ¢lovék se fadé femesel naucil. Do vinku vSak kromé
toho dostal jesté jednu vzdcnou vlastnost, byt mily, vstricny, usmeva-
vy, empaticky, prosté stit se charismatickou osobnosti.

Po absolvovani Ceského vysokého uceni technického pracoval ve
vyvojovych slozkach v 1ékafstvi, pozdéji v oblasti vojenského vyzku-
mu. O jeho vysledcich svéd&i fada patentt a aplikovanych feseni.

Jeho ndstup do aplikaci souvisejicich s fidicimi systémy v energeti-
ce, pozdéji s fizenim dopravy, se datuje do let devadesatych, kdy fidil
zpracovani prvnich dokumentt pro fizeni a bezpe¢nost tuneld, pozdé-
ji se stdva otcem oboru telematiky v silni¢ni doprave. Potkate je tak-
fka vSude, kde se o dopravé jednd, kde se chystd néco nového. Svymi
veédomostmi, znalostmi a schopnostmi postavit vizi spojit vrcholy
techniky s redlnym provozem, se logicky stal jednim z prednich uzna-
vanych znalcu v této oblasti. Dnes je v§znamnym odbornikem, ktery
vede kolektivy koncepénich pracovniku v oblasti fizeni a bezpe¢nosti

PROF. ING. PAVEL PRIBYL, CSc.
CELEBRATES SIXTY YEARS

There are qualities with which a person is born and there are those which
are earned throughout life. Professor Pavel Pribyl, CSc is a person who was
born a scientist and as a man properly learnt his trade. He was also however
blessed with another uncommon quality, to be kind, obliging, smiling, emp-
hatic, and simply become a charismatic personality.

After graduating from the Czech Technical University he worked in deve-
lopment units in medicine, and later in the field of military research. The results
of this are evidenced by the succession of patents and applied solutions.

His entry into applications connected with control systems in energetics,
and later with transport control, dates back to the 1990s, when he administers
the compilation of the first documents for tunnel control and safety; he later
becomes the father of the field of telematics in road transport. You will meet
them practically everywhere that transportation is involved, where something
new is planned. With his education, knowledge, and abilities to build a visi-
on, and connect top technology with real operation, he has logically become
one of the most respected experts in this field. Today he is a distinguished
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silni¢ni dopravy. Diky jeho systematické a netinavné prici se nase
prace a jeji vysledky dostdvaji do povédomi evropského. Jeho préce v
evropskych komisich na vytvoreni jednotného prostredi pro aplikace v
uvedenych oblastech je velmi vyznamnd a oceniovand nejen v jeho
materské firmé ELTODO EG, a. s., ale i v celé republice i v zahranici.

V soukromi je krdsné s Pavlem proZit kazdou moznou chvilku, at’jiz
v altdnku na zahradé jeho rodinného domku, nebo na cestach. Jeho
smysl pro preciznost a organizaci pracovniho ¢asu vSak ddvd mélo pri-
lezitosti. Treba proto, Ze v rodinném kvartetu hraje na triangl.

Samostatnou kapitolu tvori jeho prdce na formovéni a rozvoji
Dopravni fakulty CVUT, kde je fadnym profesorem, na Zilinské uni-
verzité€ hostujicim, spolupodilejicim se na vychove novych dopravnich
odbornikt. Vztah k mladym lidem, dar pribliZit se k nim, roznitit v
nich nadSeni pro obor, zaujeti pro praci, to jsou prednosti prof.
Pribyla. Jeho pfedndsky jak na fakulté, tak na odbornych konferencich
u nds i v zahrani¢i pfindseji vzdy néco nového, inspirujiciho, objev-
ného.

Co Vam médme pane profesore ing. Pavle Pfibyle, CSc. prat? Snad
jiz jenom ten doktordt. A samoziejmé i zdravi, spokojenost, dobré spo-
lupracovniky a radost z prace. Aby pramen napadu nevyschl.

ING. LIBOR HAJEK, ELTODO, a. s.

PROF. ING. PETER TURCEK, PH.D.,

SESTDESIATNIKOM

Dna 22. 5. 2007 sa doZiva okrtihleho jubilea — 60 rokov jeden
z najvyznamnejSich sucasnych pracovnikov Stavebnej fakulty
STU Prof. Ing. Peter Turcek, Ph.D. Narodil sa 22. 5. 1947
v Bratislave v rodine lekdra. V roku 1966 ukoncil Strednd priemy-
selnud $kolu stavebnu v Bratislave. Potom Studoval na Stavebnej
fakulte SVST v Bratislave, odbor inZinierske konstrukcie doprav-
né stavby, Specializdciu geotechnika s ukoncenim v roku 1971. Je
otcom dvoch deti Jany a Michala, ktoré tieZ dokoncili vysokoskol-
ské Stddium a s uspechom vykondvaji svoje povolania architektky
a lekara.

Od skoncenia $tidia zacal posobit’ ako asistent na katedre geo-
techniky SvF SVST v Bratislave. Ako externy aSpirant ziskal v roku
1981 vedecki hodnost kandidata technickych vied. V roku 1988 sa
habilitoval ako docent pre tedriu a inzinierske konstrukcie a v roku
1997 mu bol udeleny prezidentom SR vedecko-pedagogicky titul
profesor. V sucasnosti je predsedom Slovenskej komisie pre udelo-
vanie vedeckych hodnosti v odbore stavebnictvo a garantom
v odbore geotechnika. Od roku 2000 je c¢len vedeckej rady
Stavebnej fakulty STU.

Pocas doterajSieho pedagogického pdsobenia sa venoval viace-
rym predmetom. Zacal ako cviiaci a doteraz predndsa mechaniku
zemin a zakladanie na odbore pozemné stavby a zakladanie stavieb
na odbore inZinierske konStrukcie a dopravné stavby. Na zamerani-
ach geotechnika a statika predndsa predmety zlepSovanie vlastnosti
zemin, stavebné jamy a geotechnické sandcie a rekonstrukcie. Od
roku 1981 az doteraz pravidelne pdésobi ako konzultant-Specialista
na ateliérovej tvorbe odboru pozemné stavby a v komplexnom pro-
jekte odboru inZinierske konStrukcie a dopravné stavby IKDS.
Posobil ako prodekan pre pedagogické zdleZitosti na Stavebnej
fakulte STU v rokoch 2000 — 2003. V novom funkénom obdobi od
roku 2007 je prodekanom pre vedu a vyskum.

Na katedre geotechniky sa zapojil od zaciatku svojho pdsobenia
do vedecko-vyskumnej prace a pdsobil ako priamy rieSitel, neskor
ako veddci na oponovanych 21 projektoch Statnych vyskumnych
dloh. V ostatnom Case bol veduci riesSitel' 5 grantov agentiry VEGA.

(T g TN

specialist, who is leading a collective of concept workers in the field of con-
trol and safety in road transport. Thanks to his systematic and untiring work,
our work and its results are being brought to the attention of Europe. His
work in European committees to create a unique environment for applicati-
ons in the stated fields is not only well known and approved of in his home
company ELTODO EG, as. but all over the country and abroad as well.

In private it is beautiful to enjoy every possible moment with Pavel, whet-
her in the arbour in the garden of his family home, or on trips. His sense of
accuracy and organisation of his work time offers few opportunities for this
however. Perhaps because he plays the triangle in the family quartet.

His work on forming and developing the Faculty of Transportation
Sciences at the Czech Technical University where he is a full professor, and
as a guest professor at Zilina University, sharing the training of new tran-
sportation experts, makes up an independent chapter. The relationship with
young people, the aptitude to get close to them, to kindle their enthusiasm for
the subject, their passion for work, those are the qualities of Professor Pribyl.
His lectures at the faculty and at specialist conferences in the Czech Republic
and abroad always bring something new and inspirational.

What should we wish you Professor Ing. Pavel Pribyl, CSc? Perhaps just
the doctorate. And of course health, contentment, good colleagues and plea-
sure from your work. That the fount of ideas never dries out.

ING. LIBOR HAJEK, ELTODO, a. .

PROF. ING. PETER TURCEK, PH.D.

CELEBRATES SIXTY YEARS

On 22nd May 2007, Professor Peter Turcek, PhD, one of the most pro-
minent members of the Faculty of Civil Engineering at the Slovak
University of Technology, will see an important milestone, his sixtieth birth-
day. He was born on 22nd May 1947 in Bratislava, the son of a doctor. In
1966 he left the Secondary School of Civil Engineering in Bratislava and
went on to study Structural and Transportation Engineering, specialising in
Geotechnical Engineering, at the Faculty of Civil Engineering at the Slovak
Technical University in Bratislava, graduating in 1971. He is the father of
two children, Jana and Michal, who are also university graduates success-
fully working as an architect and doctor.

On completion of his studies, he began work as an assistant in the
Department of Geotechnical Engineering at the Faculty of Civil Engineering
at the Slovak Technical University in Bratislava. In 1981, as an external
postgraduate he obtained his PhD. In 1988 he habilitated as docent for
Theory and Structural Engineering and in 1997 he was awarded the scienti-
fic-pedagogical title of professor by the Slovak president. He is currently the
chair of the Slovak Commission for Scientific Degrees for Civil Engineering
and the guarantor for Geotechnical Engineering. Since 2000 he has been
a member of the Science Board for the Faculty of Civil Engineering at the
Slovak University of Technology.

During his present pedagogical work he has concentrated on a number of
subjects. He began while training and to this day lectures on soil mechanics
and foundations in the field of building construction and on foundation engi-
neering in the field of structural and civil engineering. In the areas of geo-
technical engineering and statics he lectures on the following subjects:
improving soil quality, shafts, and geotechnical redevelopment and recon-
struction. Since 1981 till the present, he has regularly acted as a consultant
specialist at a studio in the field of building construction and on a complex
project in the field of structural and civil engineering. He acted as sub-dean
for pedagogical affairs at the Faculty of Civil Engineering at the Slovak
University of Technology from 2000 to 2003. In the new period of action
from 2007 he is the sub-dean for science and research.

From the beginning of his time at the Department of Geotechnical
Engineering he connected his work to science and research and acted as the
direct solver and later as head for 21 disputed projects of state research
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Od roku 2000 aktivne pracoval ako ¢len komisie pre stavebnictvo, assignments. Another time he was the main solver of five grants for the
architektiru, banictvo a geotechniku, neskoér bol v predsednictve Scientific Grant Agency for the Ministry of Education of the Slovak
grantovej agentiry VEGA a od roku 2007 je jej predsedom na Republic and the Slovak Academy of Science (VEGA). From 2000 he wor-
Slovensku. ked actively as a member of the commission for construction, architecture,
Okrem vedecko-vyskumnej a odbornej ¢innosti na Slovensku sa mining and geotechnical engineering, and later was on the board of the
podielal v rokoch 1979 — 1988 na priamej vyskumnej spolupraci VEGA grant agency, becoming the chair for Slovakia in 2007.
s Bergakademie Freiberg s kratkodobymi Studijnymi pobytmi, In addition to his science and research and other specialist activities in
neskor na Hochschule fiir Architektur und Bauwesen Weimar a TU Slovakia, he also took part in direct research cooperation with the
Wien. Hlavni odborni spolupricu vykondva s geotechnickymi pra- Bergakademie Freiberg in 1979-1988, including some short-term study
coviskami TU Graz v rokoch 1995 — 2006. stays, and later at the Hochschule fiir Architektur und Bauwesen Weimar and
Spolupracuje tiez s TU vo Viedni a Pécsi (Madarsko). Od roku the Vienna Technical University. The main specialist cooperation took place
1986 je ¢lenom Medzindrodnej spolo¢nosti pre mechaniku zemin with the geotechnical workplaces of TU Graz between 1995 and 2006.
a zakladanie stavieb (ISSMFE) a od roku 2001 je ¢lenom He also cooperates with the TU in Vienna and Pecs (Hungary). Since
Medzindrodnej geosyntetickej spolo¢nosti (IGS). Je ¢len svetovej 1986 he has been a member of the International Society for Soil Mechanics

TC 33 — vymole pri ISSMGE. V rdmci normotvornej ¢innosti bol and Geotechnical Engineering (ISSMGE) and since 2001 has been
v rokoch 1994 — 2003 predsedom TK 14 — geotechnika a od roku a member of the International Geosynthetics Society (IGS). He is a member
2003 je ¢len predsednictva. V rdmci tychto aktivit zastupoval SR of the worldwide Technical Committee 33: Geotechnics of soil erosion with
v CEN v normotvornej eurépskej komisii CEN/TC 250/SC 7 od ISSMGE. Within his normative activities he was chair of Technical
roku 1995. V ramci odbornych aktivit Prof. Ing. Peter Tur&ek, Ph.D. Committee 14: Geotechnical Engineering, from 1994-2003, and since 2003

bol 21krét ¢lenom pripravného vyboru réznych celoititnych geo- has been a member of the board. Within these activities the Slovak Republic
technickych konferencii poriadanych v Brne, v Bratislave a vo entered CEN, the European Committee for Standardization, in 1995, into
Vysokych Tatrdch. Od roku 1993 je kazdoro¢ne lenom pripravného CEN/TC 250/SC 7. Within his specialist activities, Profe_ssor Petgr Turcek,
vyboru konferencie Polni geotechnické metody, usporadivanej PhD,Awas a member of the preparatory committee of various .natlonal geo-
v Usti nad Labem. Je Elen redakénej rady Slovak Journal of Civil technical conferences, organised in Brno, Bratislava and the High Tatras, 21

times. Since 1993 he is a member every year of the preparatory committee
for the Field Geotechnical Methods conference in Usti nad Labem. He has
been a member of the editorial body of the Slovak Journal of Civil
Engineering since 1992.

He imparts the experience he has gained to his young colleagues at the
school, above all to those in doctoral study. It is used by the scientific com-
munity as well, for whom he has written a number of books, articles and
reports for conferences on geotechnical engineering. In his specialist work
he concentrates on the questions of improving soil quality, stability problems
(e.g. excavations, timbering, and natural slopes) and stability during geo-
technical reconstruction.

Hi is an author and co-author of six memoirs, one nationwide text book,
and six university scripts, 63 reviewed scientific articles in magazines and
foreign volumes, and 75 unreviewed articles. For regulation of construction
projects, he has done until now 313 expert reports, 96 appraisals and 82
plans. He also acted as a member of the expert body for public acquisitions
in construction for the Slovak Ministry of Construction and Public Works
(MVVP SR) from 1995 to 1999.

Since 1995 he has been an authorised structural engineer for geotechnical
engineering. In the Slovak Chamber of Civil Engineers (SKSI) he was
a member of the trial committee for authorisation and specialist activities
between 1996 and 2000. Since 2004 he has been the chair of the ethics com-
mittee of the SKSI. He is a member of the Slovak Association of Civil
Engineers (SZSI) and was the chair of the specialist geotechnical group in
the Bratislava regional branch from 1991.

From his specialist activities in other periods we can also mention better
known projects that he has worked on, such as the foundations of the Apollo
Bridge (competition design) from 2001, foundations of nine bridges betwe-
en Novd Bystrica and Oravskd Lesnd (9.4 km) for documentation for land
planning permission in 2002, foundations of a 27-storey building in Luc¢enec

Engineering od roku 1992.

Ziskané skusenosti odovzddva mladym spolupracovnikom na
Skole predovsetkym v doktorandskom Stidiu. VyuZiva ich aj odbor-
nd verejnost, pre ktord spracoval viacero knih, ¢lankov a prispevkov
na konferencidch z oblasti geotechniky. V Specidlnych odbornych
pracach sa orientuje na otdzky zlepSovania vlastnosti zemin, stabi-
litnych problémov (vykopy, paZenia, prirodné svahy) a stability pri
geotechnickych rekonStrukcidch.

Je autorom, resp. spoluautorom 6 monografii, 1 celoStatnej uceb-
nice a 6 vysokoskolskych skript, 63 recenzovanych vedeckych ¢lan-
kov v casopisoch a zbornikoch v zahrani¢i, 75 nerecenzovanych
¢lankov. Pre usmernenie vystavby stavebnych diel vypracoval dote-
raz 313 odbornych expertiz, 96 posudkov a 82 projektov.
V stavebnictve tiez pdsobil ako ¢len zboru expertov pre verejné
obstardvanie pri MVVP SR — v rokoch 1995 — 1999.

Nas jubilant je od roku 1995 autorizovanym stavebnym inZinie-
rom pre oblast’ geotechniky. Na pdde SKSI bol ¢lenom skiiSobnej
komisie pre autoriziciu a odbornd spdsobilost’ v rokoch 1996 —
2000. Od roku 2004 je predseda etickej komisie SKSI. Je ¢len SZSI
a bol predseda odbornej skupiny geotechnika v regiondlnej pobocke
Bratislava od roku 1991.

Z jeho odbornej ¢innosti mozno v ostatnom obdobf{ uviest’aj refe-
rencie na vyznamnejsie projekty, ktoré spracovdval a ktoré sa tykaji
zakladania mosta Apollo (stitazny ndvrh) z roku 2001, zakladania 9
mostov na useku Nova Bystrica — Oravskd Lesnd (9,4 km) ako DUR
v roku 2002, zakladania 27 poschodovej budovy v Lucenci (2000),
zakladania 12 budov na Zdmockej ulici v Bratislave (1999 — 2002).
Vykonal konzulticie k projektu zakladania 28 poschodovej budovy
CBCI v Bratislave, ndvrhom paZziacich konstrukcif hlbkovych zdkla-

dov na féznych miestach v Brati§lave, névrhy ﬁprav} Zéklad_ov (2000), foundations for 12 buildings on Zamocka Street in Bratislava (1999-
obchodnych domov Baumax Bratislava 1999, Banskd Bystrica 2002). He carried out consultations on a project for the foundations of a 28-
1999, Nitra 2000, Bratislava 2001 a Billa KoSice. Venuje sa tieZ pro- storey building for CBCI in Bratislava, with a trench shoring design for deep
jektom gabionovych opornych mirov, ktoré sa realizovali 2x na foundations in different places in Bratislava, designs for adjusting the foun-
Kysuciach (2000 —2001), v KoSiciach (pri obchodnom dome 2000), dations of Baumax superstores in Bratislava in 1999, Banskd Bystrica in
v Ostrave (pri obchodnom dome 2002), v Trencine (2003), v Nitre | 1999, Nitra in 2000, and Bratislava in 2001, and Billa in Kogice. He also
(pri obchodnom dome 2006), v Matejovciach (2007) a O8Cadnici | works on projects on Gabion retaining walls, which have been implemented
(2007). twice in Kysuce (2000-2001), in Kosice (for a department store in 2000),
Kolegovia, znami spolupracovnici a priatelia praji jubilantovi Ostrava (for a department store in 2002), in Tren&in (2003), Nitra (for
Prof. Ing. Petrovi Turéekovi, Ph.D. do dal$ich rokov pevné zdravie, a department store in 2006), in Matejovce (2007) and O%¢adnica (2007).
vela tvorivej invencie pri rieSeni odbornych tloh v spominanych Colleagues, fellow workers and friend wish Professor Peter Turéek, PhD
smeroch, mnoho pracovnych a tvorivych tspechov, ako aj vela spo- many more years of good health, much creativity in his work in the com-
kojnosti v sikromnom Zivote. memorated areas, much work and creative success, and a lot of contentment
Svojim Zivotom potvrdzuje Prof. Ing. Peter Turcek, Ph.D., zdravé in his private life.
starogrécke zdsady kalokagatchia. V mladosti bol aktivnym Spor- The life of Professor Peter Turéek, PhD proves the healthy Ancient Greek
tovcom a venoval sa tieZ vykonnostnej turistike. ESte aj dnes je pra- principals of Kalokagathia. In his youth he was an active sportsman and also
videlnym dcastnikom splavov Malého Dunaja, organizovanych SvF. spent time hiking. Today he still takes part in canoeing on the Small Danube
Obdivuhodné su aj jeho geografické znalosti, ktoré nadobudol na River regularly, which is organised by the Faculty of Civil Engineering. His
starostlivo napldanovanych zahraniénych cestich, a ldska geographical knowledge, gathered from his carefully planned trips abroad,
k architektonickym pamiatkam. is also admirable, as is his love of architectural monuments.
PROF. ING. FRANTISEK KLEPSATEL, Ph.D. PROF. ING. FRANTISEK KLEPSATEL, Ph.D.



