Tufel

15. rocnik - €. 1/2006

TUNEL VALIK, DALNICE D5, OBCHVAT PLZNE
THE VALIK TUNNEL - THE D5 HIGHWAY PLZEN BY-PASS
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Obdobi vystavby 2004-2006
Objem stavebnich praci
razené objekty
hloubené objekty

99 000 m? (vyrubany prostor)
15 600 m? (obestavény prostor)

uvob

JiZ mnoho let jsou doprava ve mésté Plzni a Zivotni prostiedi plzen-
ského regionu komplikovény a zatéZovény prijezdem mnoha vozidel,
protoie zatim neni dokoncena dalnice D5 (Praha — Rozvadov). Posled-
nf ¢dst obchvatu mésta Plzné zbyvd dokoncit. Soucdsti tohoto dseku,
v blizkosti obci Radobygice, Sténovice a UtuSice je razeny tunel Valik
prochdazejici kopcem stejného jména.

Délni¢ni obchvat Plzné byl vZdy zdrojem ideologickych stfeti mezi
technickymi odborniky a ekologickymi aktivisty. Kone¢né technické
feseni obchvatu a tunelu Valik bylo ovlivnéno pozadavky orgdnu stat-
ni spravy, mistnich dfadi a ekologickych aktivista.

Délnice D5 vetné tunelu Valik je soucdsti transevropské silni¢ni
sit€. PoZadavky ¢eskych predpist, zejména predpisu pro technologic-
ké vybaveni tunelu, napt. TP 98/2004 jsou plné respektovéany. Na tunel

se nevztahuji prislu$nd ustanoveni Smérnice EP &. 2004/54/ES, nebot’

se jednd o tunel kratSi neZ 500 m.

Tunel Valik je z hlediska bezpecnostniho vybaveni (s ohledem na
intenzitu dopravy 18 125 vozi/24 hod v jednom sméru) zatiidén do
nejvySsi kategorie TA. Tomuto zatfidéni odpovidd vybaveni tunelu,
a to jak v ¢asti technologické, tak i v Casti stavebni.

INZENYRSKOGEOLOGICKE POMERY V TRASE TUNELU

Vrch Valik je pokryt svahovymi ¢tvrtohornimi sedimenty, mocnosti
O S=-2 O m. Pod vrstvou zhruba 0 2 m mocné hnédé hum(’)zni hh’ny
s ostrohrannymi dlomky silné zvétralych porfyra.

Vlastni razba je vedena ve slabé metamorfovanych proterozoickych
bridlicich. Bridlice jsou zvétralé az silné zvétralé. Silné zvétrani se

Kotvy IBO R25,dl.4 ma 6 m
Rockbolts IBO R25,4 m and 6 m long
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STREDNI TUNEL
CENTRAL TUBE
LEGENDA 1 Stredni pilif / Central Pillar
LEGEND 2a, b Bo¢ni Stola (jizni tunel) / Sidewall drift (southern tube)

3a, b Bo¢ni Stola (severni tunel) / Sidewall drift (northern tube)
4a, b Kalota (jizni tunel) / Top heading (southern tube)

5a, b Kalota (severni tunel) / Top heading (northern tube)

4¢ Jadro a dno (jizni tunel) / Bench and invert (southern tube)
5c¢ Jadro a dno (severni tunel) / Bench and invert (northern tube)

Obr. 1 Clenéni vyrubu tunelu Valik
Fig. 1 The excavation sequence at the Valik tunnel

Construction period 2004 — 2006
Works volume mined structures
cut and cover structures

99,000 m?
15,600 m? (wall-in space)

INTRODUCTION

The traffic in Pilsen and the living environment in the Plzen regi-
on have been complicated and burdened by the passage of numbers
of vehicles because of the fact that the D5 highway (from Prague to
Rozvadov) has not been completed yet. The last section of the Plzen
by-pass remains to be completed. Part of this section is the Valik
mined tunnel passing under a hill of the same name near Radoby¢i-
ce, Sténovice and Utusice villages.

The highway by-pass of Plzen has always been a source of ideo-
logical clashes between technical professionals and environmental
groups. The final technical solution of the by-pass and the tunnel
Valik was influenced by requirements of state authorities, local
authorities and environmental groups.

The D5 highway, including the Valik tunnel, is part of the Trans-
European road network. Requirements of Czech regulations, main-
ly regulations dealing with tunnel equipment, e.g. the TP 98/2004,
are fully adhered to. The tunnel is not ruled by relevant stipulations
of the EP Directive No. 2004/54/ES because its length is less than
500m.

In terms of safety equipment, with respect to the traffic intensity
of 18,125 vehicles per 24 hours in one direction, the Valik is cate-
gorised as the highest TA category tunnel. The tunnel equipment
corresponds to this categorisation, both in terms of equipment and
the structure.

GEOLOGICAL CONDITIONS ALONG
THE TUNNEL ALIGNMENT

An approximately 0.2m thick layer of brown humus covers light-
brown to rusty loamy-sandy gravels, locally clayey gravels with
sharply angular fragments of weathered porphyry.

The excavation passes through moderately metamorphosed Prote-
rozoic shales. The shales are weathered to heavily weathered. The
heavy weathering reaches to depths ranging from 3m to 20m along
the entire length of the tunnel. The tectonic disturbance is strong;
the shale is jointed, locally extensively (with four or more fissure
systems developed). Sound shales have not been encountered. Com-
bined with the slight to heavy weathering of the porphyhry, the
extensive jointing (at least in three directions) and the filling of the
joints with limonite and clay form an environment susceptible to the
development of rather large accidental overbreaks.

With regard to the fact that the shallow placement of the tunnel
(the cover depth ranging from 8m to 14m), in the conditions of the
existence of lower quality, slightly weathered to heavily weathered
rock mass locations, is highly disadvantageous from the geotechni-
cal point of view, it was necessary to carry out detailed geological
exploration by means of a mined gallery. The position of the explo-
ration gallery was roughly in the centre of the future central tunnel.

TUNNEL STRUCTURE

The Valik tunnel is a twin-tube highway tunnel. Each tube has two
3.75m wide traffic lanes plus one emergency lane 3.25m wide.
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Obr. 2 Vyztuz betonového stiedniho pilire s pojizdnym bednénim
Fig. 2 The central pillar — reinforcement and the traveller shutter

pohybuje v hloubkdch od 3 m do 20 m v celé délce tunelu. Tektonické
postiZeni je silné, bridlice jsou rozpukané, misty intenzivné (ve Cty-
fech i vice puklinovych systémech). Zdravé bridlice nebyly zjistény.
Silné rozpukdn{, miniméln¢ ve tfech smérech, vypli puklin limonitem
a jilovymi minerdly, spolu s navétranim aZz zvétranim porfyru jsou
velice vhodné prostredi pro tvorbu vétSich nezavinénych nadvylomd.

ProtoZe mélké umisténi tunelu (nadloZi od 8 m do 14 m) je z geo-
technického hlediska velmi nevyhodné, s ohledem na zastiZeni horSich
partii navétralych a zvétralych ¢asti horninového masivu, byl realizo-
van podrobny geologicky prizkum pomoci raZené pruzkumné $toly.
Ta byla umisténa zhruba uprostred budouciho stfedového tunelu.

KONSTRUKCE TUNELU

Tunel Valik je ddlni¢ni tunel se dvéma tunelovymi troubami. Kazda
trouba m4 dva jizdni pruhy $itky 3,75 m a jeden nouzovy pruh §itky
3,25 m.

Severni tunelov4 trouba je dlouhd 390 m, jizni trouba je 380 m dlou-
hd. Prujezdny profil je 4,8 m vysoky, mimorddné je viak moZno
dopravovat tunelem i naklad vysky 5.2 m. Sitka mezi obrubniky je
11,5 m. Chodniky maji $itku 1 m.

Obé tunelové trouby jsou uloZeny tésné vedle sebe bez horninového
mezipilife a maji spole¢ny stredovy Zelezobetonovy pilif. Toto feSen{ bylo
zvoleno s ohledem na pozadavek ekologt minimalizovat trvalé zdbory
pozemku v priportdlovych tisecich ddlnice. Minimalizace zdsahu do kraji-
ny byla zdroven nutnou podminkou pro ziskani stavebniho povoleni.

Toto technické feSeni primdrnich tunelovych konstrukef je mnohem
sloZitéj$i neZ u dvojice samostatnych tunelovych trub s mezilehlym
horninovym pilifem. S ohledem na velikost tunelovych profila
(2 x 150 m2 vyrubové plochy) byl nutny podrobny geologicky pru-
zkum, jehoz vysledky byly zahrnuty do nove upraveného technologic-
kého postupu vystavby.

RovnéZ z téchto diivodu byly jiz v drovni dokumentace pro zadani
stavby zpracovany dva zcela nezdvislé statické vypocty od dvou vyso-
kych 3kol (CVUT v Praze, VSB v Ostravé).

POSTUP VYSTAVBY

Razba tunelu byla provedena Novou rakouskou tunelovaci metodou.
Vychdzelo se pritom ze zdsady, Ze nejprve se vybuduje primdrni osté-
ni celého tunelu véetné stredniho pilife a ndsledné, po provedeni neu-
zavrené mezilehlé izolace (systém ,,destnik™) se realizovalo sekundar-
ni (definitivni) osténi.

Obr. 3 Zdpadni portdl v priubéhu raZeb
Fig. 3 The west portal during the excavation operations

The northern and southern tunnel tube is 390m and 380m long
respectively. The clearance profile is 4.8m high; exceptionally
a 5.2m high load can pass through the tunnel. The width between
kerbs of 1.0m wide walkways is of 11.5m.

The two tunnel tubes are placed side by side, without an interme-
diate rock pillar. They have a common central reinforced concrete
pillar. This design was chosen with regard to a requirement of envi-
ronmental groups to minimise the plan area of permanent works in
the pre-portal sections of the highway. The minimisation of the
impact on the landscape was also a condition necessary for issuan-
ce of the building permit.

This design of primary tunnel structures is much more complex
than that containing a pair of tunnel tubes with an intermediate rock
pillar. Because of the large cross sections of the tubes (2 x 150m?
excavated areas), a detailed geological investigation was a necessi-
ty. The results of the investigation were incorporated into a newly
modified technological procedure of the works.

For the same reasons, two totally independent structural analyses
were developed by two universities (the Czech Technical Universi-
ty in Prague, the Mining University in Ostrava) as early as the
design for tendering preparation phase.

CONSTRUCTION PROCEDURE

The tunnel was driven using the New Austrian Tunnelling Met-
hod. The basic idea was adopted that first the primary lining will be
carried out along the whole length of the tunnel, including the cent-
ral pillar; subsequently, once the unclosed intermediate waterproo-
fing (umbrella) system is finished, the final lining will be erected.

The basic sequencing of the excavation was horizontal; a vertical
sequence was utilised to a lesser extent (for partial faces). The
primary lining consists of shotcrete, lattice arches, mesh and rock
bolts.

The waterproofing membrane system ends in side drains at the
tunnel bottom, separately for each tube.

The final lining is from reinforced concrete cast behind a movab-
le steel shutter.

The most complex structure in terms of both the structural analy-
sis and technology is the central reinforced concrete pillar between
the two tunnel tubes. The pillar carries forces exerted by the whole
of the rock mass above because of the fact that the natural rock arch
could not develop due to the low overburden thickness and width of
the two tunnels. The pillar was constructed in a central tunnel tube,
which was carried out first. The lower-quality rock mass in the areas
above and below the central pillar was reinforced by rock bolts and
micropiles, and subsequently injected with cement grout.

CENTRAL PILLAR TUNNEL EXCAVATION

The central tunnel provided with primary lining was the first par-
tial tunnelling operation. The 250mm thick lining consisted of
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Zékladni ¢lenéni vyrubu bylo vertikdlni, v mens$im rozsahu pak
horizontéln{ (dil¢{ vyruby). Primédrni osténi je sloZeno ze stiikaného
betonu, prihradovych oblouku, siti a svornika.

Izolace proti vodé je svedena do bo¢nich odvodnovacich drendzi ve
dné tunelu, pro kazdou troubu samostatné.

Definitivni osténi je Zelezobetonové, monolitické betonované do
posuvné ocelové formy.

Staticky a technologicky nejslozit€jsi konstrukei je Zelezobetonovy
stfedovy pilif mezi obéma tunely. Ten prendsi celé zatiZeni horninové-
ho masivu, nebot’s ohledem na nizké nadloZi a $ifku obou tuneld se
nevytvorila prirozend horninova klenba. Pilif byl vybudovén ve stied-
nim tunelu, ktery byl realizovan jako prvni. Méné kvalitn{ ¢ast horni-
nového prostiedi v oblasti nad i pod stfednim pilifem byla zesilena
svorniky a mikropilotami a ndsledné proinjektovdna cementovou
smesi.

RAZBA STREDNIHO OPEROVEHO TUNELU

Jako prvni dil¢i vyrub byl vyraZen stfedni tunel zajistény primarnim
osténim. Primérni osténi bylo 250 mm silné, sloZené ze stifkaného
betonu C20/25-X0, obloukovych rdmu BTX 112-25, ocelovych siti
a dal3ich prvki (kotvy, jehly). Clenéni vyrubu bylo vertikalni, nejprve se
vybrala kalota a jadro, poté se zpoZdénim nékolika cykla (cca 10) dno.

Vlastnosti horninového masivu (puklinatost) a fyzikdlné-mechanic-
ké vlastnosti hornin ur€ily zarazeni razby do technologické tridy
NRTM S5a.

Razba byla provadéna dovrchné z rozvadovského portdlu. Osténi
prizkumné Stoly (jiz dfive vyrazené) nebylo v kontaktu s osténim
stfedniho tunelu. Pfi vlastni razbé stfedntho tunelu tedy osténi Stoly
fungovalo jako ,,velkd kotva“, kterd vyborné zajiStovala stabilitu Celby
stredniho tunelu. Po vyrazeni prvnich metra bylo na zakladé vysledku
geotechnického monitoringu (GTM) rozhodnuto razit celou kalotu
stfedniho tunelu najednou (v&etné jadra). Vzhledem k beztrhavinové-
mu rozpojovéni horniny ve stfednim tunelu byly nezavinéné nadvylo-
my menSi neZ pii razbé pruzkumné Stoly za pomoci trhacich praci.

Dobte umisténd prizkumnd $tola ve vztahu na pri¢ny profil stiedni-
ho tunelu umozZnila velmi rychlé a bezpe¢né vyraZeni stfedniho tunelu
béhem zhruba 4,5 mésice.

SANACE HORNINOVEHO PROSTREDI,
BETONAZ STREDNIHO PILIRE

ZkuSebnimi injektdZemi tunelového podloZi na rozvadovském
portéle v predstihu (cement, mikrocement a PUR) bylo zji§téno, Ze
prostiedi je témér neinjektovatelné. Proto byla sanace horninového
prostredi realizovédna vzdy jen omezené pomoci mikropilot.

Mikropiloty byly rozmistény Sachovité, fady byly od sebe vzddleny
1 m a kazd4 rada obsahovala 3 nebo 4 kusy mikropilot.

Probehla také sanace horninového nadlozi stfedniho pilite pomoci
kotev IBO R25 délky 6 m. Rozmisténi kotev bylo obdobné jako ve
dné. Rady jsou od sebe vzdialeny 1 m, kazdd md stiidavé 3 nebo
4 kotvy.

Obr. 4 Montdz vyztuZe definitivniho osteni
Fig. 4 The final lining — placement of reinforcement
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C20/25-XO0 sprayed concrete, BTX 112-25 lattice girders, steel
mesh and other elements (anchors, needles). Vertical sequencing
of this excavation was designed, i.e. top heading, bench and, at
a distance of several (about 10) cycles, the invert.

The properties of the rock mass (the jointing) and physical-
mechanical rock properties determined the categorisation of the
excavation as the NATM class 5a.

The excavation was carried out from the Rozvadov portal, in
an uphill gradient. The lining of the exploration gallery (driven
beforehand) was not in contact with the central tunnel lining. The
lining of the gallery therefore acted as a major anchor during the
course of the drive of the central tunnel, which excellently stabi-
lised the face of this tunnel. A decision was made when initial
metres of the excavation had been completed and the GTM
results assessed that the central tunnel face would be excavated
in one pass, i.e. the top heading together with the bench. Owing
to the blast-less rock breaking system the accidental overbreaks
in the central tunnel were smaller than those experienced during
the excavation of the exploration gallery driven by the drill and
blast.

The exploration gallery positioned properly within the central
tunnel’s cross-section made very quick and safe excavation of the
central tunnel possible, during approximately 4.5 months.

IMPROVEMENT OF THE ROCK ENVIRONMENT,
CENTRAL PILLAR CASTING

It was determined in advance by test grouting (cement, micro-fine
cement and PUR) of the tunnel sub-base at the Rozvadov portal that
the environment was nearly noninjectable. This is why the rock envi-
ronment was improved only to a limited extent, step by step, using
micropiles.

The micropiles were carried out on a diamond pattern, with the
rows of 3 or 4 micropiles spaced at 1m intervals.

The rock above the central pillar was also stabilised, using
6m long IBO R25 anchors. The bolting pattern was similar to that
used at the bottom. The rows spaced at 1m intervals contained alter-
nately 3 or 4 bolts.

The central pillar is 7.4m high and 3.58 and 3.00m wide at
the top and bottom respectively. Its width is reduced to 1.23m in
the central part by 6.0m-radius circular curves. The geometry of
the pillar follows the geometry of the primary lining of the future
tunnel tubes. There are recesses along the top of the pillar for
anchoring of the primary liner; the side edges at the bottom of the
pillar are bevelled to allow bracing to the concrete footings. In the
longitudinal direction, the central pillar is divided into 10m long
blocks (5m at the portals). Expansion joints are vertical, without
any shear key. They allow minor angular rotation of the individu-
al blocks against one another. Self-compacting C20/25-XF1 conc-
rete was used for the central pillar.

EXCAVATION OF THE TUNNEL TUBES

Both the northern and southern tunnel tube were excavated from
a temporary Rozvadov portal, in an uphill gradient (approximately
40%w). The structural analysis allowed the distance between the two
main headings to vary from 10m to a maximum of 30m. This is how
the requirement for symmetric excavation relative to the highway
centre line was met (side headings were excavated first in both tun-
nel tubes, followed by the main top headings and benches of both
tubes). Because of the symmetric arrangement, it was not important
which tunnel tube was excavated first.

To provide support at both portals, 18m long &165/6.3mm
pipes were installed above the portal to form a canopy. Two rows
of the pipes were installed above the tunnels, one row above the
central tunnel. The canopy tube pre-support could be installed
whenever adverse geological conditions were encountered, from
a tunnel profile having its height enlarged, using the BOODEX
system.
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Stredovy pilif je vysoky 7.4 m a Siroky 3,58/3,00 m nahore/dole.
Ve stredni Césti je symetricky zdZen kruhovym obloukem o poloméru
6,0 m na 1,23 m. Tvar pilite sleduje budouci tvar priméarniho ostén{
obou tunelovych trub. Hornf{ ¢4st pilife m4 u stran vybréani pro ukotve-
ni primérniho osténi, v dolni ésti jsou bo¢ni hrany skoseny pro opre-
ni do betonovych patek. Podélné je stiedni pilif rozdélen na bloky
0 délce 10 m (u portdlu 5 m). Délici spdry jsou svislé bez zazubeni.
Umoznuji malé pootoCeni jednotlivych bloku proti sobé. Pilif je pro-
veden ze samozhutnitelného betonu C20/25-XF1.

RAZBA TUNELOVYCH TRUB

Razba severni i jizni tunelové trouby byla vedena dovrchné
(cca 40 /o) z provizorniho rozvadovského portalu. Staticky vypocet
povoloval odstup (vzddlenost) obou hlavnich ¢eleb od 10 m do max.
30 m. Tim se plnil poZadavek na symetrickou razbu k ose ddlnice (to
znamend, Ze jako prvni byly raZzeny bo¢ni tunely obou tunelovych trub
a néasledné hlavni{ kaloty a jadra obou tunelovych trub). S ohledem na
symetrii bylo jedno, kterd tunelova trouba je razena jako prvni.

Oba portdly byly zajistény v predstihu pred razbou injektovanymi
mikropilotami & 114/6,3 mm délky 18 m. Mikropiloty byly osazeny
ve dvou fadédch nad klenbou tunelu a v jedné fadé nad stfednim tune-
lem. V pripadé zastiZen{ $patnych geologickych podminek bylo moZno
realizovat ochranny deStnik z mikropilot v pribéhu razby z navysené-
ho profilu tunelu syst¢émem BOODEX.

Razba bo¢nich tuneli predbihala razbu hlavni kaloty vidy o cca
20-30 m. Bylo zde pouZito horizontélni ¢lenéni vyrubu (nejprve razba
kaloty, poté jadro se dnem).

Stedn{ pilit byl betonovan vZdy miniméln¢ 40 m pied Celbou hlav-
ni kaloty (musel mit zaru¢ené hodnoty pevnosti betonu v tlaku). Sta-
bilita ¢elby (u vsech dil¢ich vyrubu) byla zajistovdna stifkanym beto-
nem.

Razba byla vedena prevazné bez pouziti trhacich praci (mechanic-
kym rozpojovanim), jen vyjimecné s omezenym pouZitim trhavin.
Dil¢i vyruby byly navrZeny tak, aby bylo moZno pouZit vykonné duln{
mechanismy, které mél k dispozici zhotovitel stavby.

Doba razby kazdé z tunelovych trub se pohybovala okolo sedmi
mésica.

GEOTECHNICKY MONITORING (GTM)

Stavba byla provddéna dle principti observaéni metody, pfi niZ se
zékladni ndvrh konstrukce pribézné posuzuje a mize se ménit v pru-
béhu vystavby. Na stavbé byl zaveden a odsouhlasen odpovédnostni
vztah vSech Glastnikl vystavby, ktefi byli vybaveni technickymi pro-
stfedky pro rychlou komunikaci.

Geotechnicky monitoring zajiStovala pro objednatele (RSD CR)
odborna a nezavisld firma (SG-Geotechnika). Komplexni monitoring
slouzil pro kontrolu a fizeni technologického postupu raZzeb a zejména
pro rozhodovani o aplikaci konstruk&nich prvka primdrniho osténi.

Vysledky GTM byly preddavény zhotoviteli dila, ktery je vyuZival
pri vlastni realizaci ve smyslu bénskych predpisu.

V ramci geotechnického monitoringu byly sledovany vybrané para-
metry chovdni vSech dotéenych konstrukei z hlediska dosaZen{ varov-
nych a limitnich hodnot ¢i trendu. Odchylky od poZzadovanych trenda
¢i prekroCeni varovnych nebo limitnich hodnot byly signdlem nedo-
stateCnosti zdkladniho feSeni a vyvoldvaly proces nutnosti doplnéni ¢i
néhrady feSenim zdloZnim, které bylo jiZ v predstihu projekéné pripra-
veno.

ZAVER

Tunel Valik je kratky dalni¢ni tunel, ale vzhledem ke sloZitosti tech-
nického feSenf a k ndro¢nym geologickym podminkdm se jednd o stav-
bu spadajici do 3. geotechnické kategorie dle Eurocodu 07.

Pro informovani vefejnosti bylo na stavbé vybudovano informacni
stredisko véetné stdlé vystavy o projektu a vystavbe tunelu a vizuali-
zaéniho programu. Pravidelné kazdy mésic byly organizovany exkur-
ze pro prichozi vefejnost.

Provoz tunelu Valik budou fidit pracovnici Policie Ceské republiky,
pracovnici provozovatele budou pouze tunelové zafizeni udrZovat, pii-
padné modernizovat a poskytovat servis Policii CR.

ING. JIRI SVOBODA, PRAGOPROJEKT a. s.,
e-mail: svobodaj@pragoprojekt.cz

TuHel

JIZNI TUNEL
SOUTHERN TUBE

SEVERNI TUNEL
NORTHERN TUBE

Primarni osténi

Primary lining
Sekundarni osténi

Secondary lining

Isolace ——
Water- o
proofing 4

Cisty profil
Clearence
profile

Bo¢ni drenaz
Side drainage

Sekundarni osténi
Secondary lining

Obr. 5 Vzorovy pri¢ny rez - koneény stav
Obr. 5 Typical cross section — the final state

The excavation faces of the side headings were always
20 — 30m ahead of the main top heading faces. A horizontal excava-
tion sequence was used (top heading followed by bench with invert).

The central pillar casting took place always minimally at a distan-
ce of 40m ahead of the main top heading face (concrete compressive
strength values had to be guaranteed). Stability of the face was ensu-
red by shotcrete.

The rock was mostly broken mechanically, without blasting;
explosives were used only exceptionally. The partial drifts were
designed so that efficient mining equipment owned by the contractor
could be utilised.

The excavation of each tunnel tube took about seven months.

GEOTECHNICAL MONITORING (GTM)

The tunnels were built using the observational method, i.e. asses-
sing the basic structural design continually and modifying it during
the course of the works whenever necessary. Accountability relati-
onships between all parties to the project present on the site were
established. All of them were provided with fast technical means of
communication.

Geotechnical monitoring services were supplied to the employer
(the Directorate of Roads and Highways of the CR) by a professio-
nal and independent company (SG-Geotechnika). The comprehensi-
ve monitoring results were used for the review and control of the
technological procedure for the excavation, above all for making
decisions on application of structural elements of the primary lining.

The GTM results were submitted to the contractor, who utilised
them during the execution of the works, in compliance with mining
regulations.

The geotechnical monitoring followed selected parameters of all
relevant structures in terms of the parameters reaching the warning
and limiting values or trends. Deviations from required trends or
exceeded warning or limiting levels were a signal of insufficiency of
the basic design. They triggered a process of supplements or repla-
cement by a contingency solution, which had been designed in
advance.

CONCLUSION

The Valik tunnel is a short highway tunnel. Although, considering
the complexity of the design and the demanding geological conditi-
ons, it is a 3rd geotechnical category structure according to the Euro-
code 07.

For the purpose of keeping the public informed, there was an
information centre established on site, including a permanent exhibi-
tion displaying the tunnel design and construction and a visualisati-
on program. Regular excursions for visitors were organised every
month.

The operation of the Valik tunnel will be controlled by the Police
of the Czech Republic; employees of the tunnel operator will only
maintain or upgrade tunnel equipment, and provide services to the
Police of the CR. B
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