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a) Souhrn vysledk( fedeni celého projektu a naplnéni cilG projektl - éesky

Tunely patfi mezi velmi slozité stavby. Viivem interakce konstrukce s okoinim prostfedim - horninovym masivem - je
slouzita nejen vystavba, ale téz v defintivnim stadiu se obtiZné definuje skuteéné namahani tunelové konstrukce -
osténi. Projekt se zabyval méfenim skuteénych napéti v primanim osténi i v okolni horniné. Déle se sledovalo reéiné
plsobeni definitivniho osténi od ijeho instalace dale a t&Z bé&hem provozu jiZ hotovych tunell. Experimentalini
program probihal na mnoha podzemnich stavbach v Ceské republice. Daldi méfeni probihalo i na pfesypanych
mostnich konstrukcich (typu TOM 2), kde se téZ uplatiiuje inetrakce zeminového nasypu a betonové konstrukce.
Mé&feni béhem vystavby obsahovalo: méfeni na kontaktu primarniho osténi a horninového masivu, kontinualni
méfeni napéti v primarnim osténi ze stfikaného betonu, kontinualni méfeni zmén napjatosti a teploty na kontaktu
hornina - osténi a kontinuaini méfeni zmén teplot v podzemi a jejich viivu na napjatost osténi i horninového prostfedi.
Méfeni deformaci a teplot v defintivnim osténi slouzZilo k ovéfeni napjatosti osténi a stanoveni viivu jednotlivych
zatéZovacich stavil na namahani definitivniho osténi. Byl vytvofen rozsahly soubor naméfenych hodnot z tunell
dalni¢nich, silniénich métstskych, ZelezniCnich i z kolektorového tunelu pod Vitavou. Projekt jednoznaéné prokazal
zavaznost provadéni méfeni béhem vystavby v nové rakouské tunelovaci metodé. Byl identifikovan vyrazny viiv
teploty primarniho osténi na jeho napjatost. Vyzkumy experimentaini Stole Josef pfinesly nové neodekavane
vysledky charakterizujici viiv teplot na napjatost osténf. Vyhodnocenim méfeni na definitivnivh osténich bylo zjisténo,
ze tlak podzemni vody zatéZuje die ofekavani tunelové osténi velmi rychle, zatimco horninovy tlak se na zatiZeni
osténi podili relativné malo vzhledem k existenci primarniho osténi, které pfenasi zatizeni horninovym tlakem po
diouho dobu po zprovoznéni tunelu. Na zakladé provedenych teplotnich méfeni na definitivnim tunelovém osténi byl
navrzen alternativni postup zat@Zovani defitnitivniho osténi teplotou. Obecné Ize konstatovat, Ze projekt umoznil
instalaci méficich zafizeni do mnoha podzemnich staveb. Dosavadni vysiedky méfeni poskytuji velky soubor hodnot
a pfinesly jiz originaini poznatky. Navic bude moZné v méfeni pokracovat i po skon&enf projekiu, coz by bylo velmi
sadouci, nebot bude mozné sledovat postupny piesun zatizeni do definitivniho osténi. Cile projekiu byly spinény.

b) Souhrn vysledk( fe§eni celého projektu a napinéni cilll projekt - anglicky

Tunnels belong to the complex engineering structures. Due to the interaction of the concrete structure and the rock
massiv, the construction is difficult as well as the final stage of performance of concrete lining is difficult to define. The
project was focussed to the monitoring of the realistic stresses in the primary lining and in the rock massiv.
Additionally realistic performance of the final lining was observed from its instalation, during construction and also
during the service life of the tunnels. Experimental program was organized in many structures in the Czech Repubilic.
Further measurements took palce at the earth covered concrete vault bridges (type TOM 2), where the interaction
between the earth and concrete structures is very important. Monitoring during construction included:
measuremenets of the stresses at the contact of the rock and primary lining, continuous measurements of stresses in
the primary lining made of shotcrete, continuous measurements of variation of stresses and temperatures on the
contact concrete and rock and continuous measurements of temperatures in the rock and its effect on the stresses in
rock and primary lining. Monitoring of strains and temperatures in the final lining was used for verification of the
stresses in the concrete lining and determination of the influence of various loading stages on the performance of the
final lining. An extensive collection of the values from motorway tunnels, road city tunnels, railway tunnels and a
collector tunnel under the Vltava River was created. The project definitely showed the importance of measurements
executed during construction if the new austrian tunneling method is applied. A significant effect of temperature of the
primary lining on its stresses was identified. Research in the experimental gallery Josef brought new unexpected
results characterizing the the effect of temperatures on the stresses in the tunnel lining. It was also observed that the
the underground water pressure loads the lining immediately, but the earth pressure is developed for a rather long
time, due to the existence of the primary lining, which carries the earth pressure for a long time during the servicelife
of the tunnel. On the basis of measured temperatures, an alternative temperature loading procedure was proposed.
The project allowed for instalation of monitoring devices into many of the underground structures. Recorded results
provide an extensive set of values, which brought original konwledge. The monitoring can continue also in the future,
which results in interesting results showing the redistribution of load in the final lining.

¢) V &em vidite hlavni pfinos vysledki tohoto projektu - Eesky

- Instalace méficich zafizeni do tuenld silni¢nich, métskych i Zelezniénich

- Pofizeni originainich souborl dat z méfeni pfi vystavbé tunell

- Pofizeni originainich soubor( dat pofizenych b&hem provozu tuneld
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- Ovéfeni moZnosti fizeni ra?eb na zékladé naméfenych hodnot, vytvofeni systému pro fizeni razeb
- Nové poznatky o prib&hu zatéZovani defitnivniho osténi horninovym tlakem a podzemni vodou.

- Nové pozantky o vlivu teplot na napjatost podzemnich konstrukci a to pfi vystavbé i pfi provozu

- Navrh alternativniho zatéZovaciho schématu pro teplotni namahani

- Moznost vyuziti instalovanych zafizeni pro sledovani pisobeni tunelll i v budoucnosti




