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Predmluva

Sbornik obsahuje abstrakty ptispévkt 12. Workshopu doktorandt, pofadaného Ustavem geoniky
AV CR, v. v. i. v Ostravé-Porub& (UGN). Témata workshopu tradi¢né zahrnuji oblast geologie,
geografie, geotechniky, geomechaniky, geofyziky, materidlového vyzkumu a numerického
modelovani. Jedna se o oblasti, v kterych UGN dlouhodobé spolupracuje s vysokymi $kolami u nas
1 v zahranici, jak na feSeni vyzkumnych projektii a primyslovych zakézek, tak ve vychové studentt.
Nejbliz§imi akademickymi partnery UGN jsou v tomto sméru Vysoka §kola batiska — Technicka
univerzita v Ostravé, Ostravska univerzita a Masarykova univerzita Brno. Uzk4 a dlouhodoba
spolupréace probiha ale i s fadou dalsich univerzit a vysokych skol, jako je Vysoké uceni technické
Vv Brn¢, Univerzita Palackého v Olomouci a dal$i akademicka pracoviste.

Cilem naSeho workshopu je pfedev§im vzijemné se informovat o vysledcich prace studenti
doktorského studia, ktefi jsou bud’ pfimo zapojeni do védecké ¢innosti UGN nebo s nim néjakym
zpusobem spolupracuji.

Jménem organizacniho vyboru workshopu dékuji zacastnénym doktorandkam a doktorandim za
pfipravu a prezentaci jejich prispévkd a pieji vSem mnoho uspéchii ve védecko-vyzkumné i
pedagogické praci.

Ostrava, 5. prosince 2017

doc. Ing. Jiii S¢ucka, Ph.D.
Garant workshopu
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Test strihového porusenia migmatitizovanej ruly s metamorfnou foliaciou
Shear strength test of migmatized gneiss with metamorphic foliation

Bercakova Andrea

ABSTRAKT: Pravidelné usporiadanie vnutornej stavby horniny je zvyc€ajne porusSené pritomnost’ou
oslabenych ploch. Tieto plochy mézu byt pri¢inou zmien jej fyzikdlnych a mechanickych
charakteristik ¢i spdsobu porusovania v zavislosti na smere zatazovania. To spdsobi anizotropiu
pevnosti horniny. Porozumenie vplyvu odlisnej orientacie oslabenych ploch v Studovanej hornine
na jej pevnostné a deformacné spravanie horniny nie je doposial’ dostatocne zrejmé. Znalost tohto
problému je uzitocnou informaciou pri klasifikécii horninového masivu v oblasti podzemného
stavitel'stva a geomechaniky vSeobecne.

V uvode je zmienend petrografickd charakteristika testovanej migmatitizovanej ruly
strazeckého krystalinika z lokality Rozna s plochami oslabenia metamorfnou foliaciou. Hlavna cast’
prezentacie je venovana popisu zvoleného metodického postupu laboratoérnej skusky strihového
poruSovania Studovanej horniny. Horninové telieska boli porusované pomocou Smykového
krabicového pristroja od spolo¢nosti MATEST. Skusky sa realizovali na telieskach s vopred
stanovenou plochou ocakdvaného porusenia. Skusobné telieska boli pripravené z vrtnych jadier,
vitanych pod réznym, vopred stanovenym uhlom voci foliacii. Skusobné telieska boli rozdelené do
piatich skupin na zdklade tklonu foliacie v teliesku a smere zatazovania pri strihovej skuske. Kazda
skupina teliesok bola zat'azovana v Siestich réznych smeroch od plochy folidcie. Sledovana pevnost’
bola podl'a predpokladu anizotropné. V zavere st diskutované prvé vysledky zistenych zakonitosti
porusovania testovanej horniny.

ABSTRACT: A regular distribution of internal fabric of a rock is disturbed by a presence of planes
of weakness. The planes may result that physical and mechanical properties of the rock and/or the
rock fracture process are changed and varied in a different direction of loading. The strength
anisotropy is defined based on the strength changes of the rock in different loading directions. The
orientation of deformation planes under different loading direction is not sufficiently clear until
now. The knowledge of the problem is very useful information for rock mass classification in the
mining and underground constructions.

At the beginning, the petrography of migmatized gneiss of Strazek crystalline complex with
distinguished planes of weakness within the rock, i.e. metamorphic foliation is briefly described. In
the main part, a methodology using for laboratory shear tests of the studied rock is expressed. Tests
were carried out on drill-core specimens with a predetermined shear plane. The specimens were
tested at portable rock shear box assembly produced by MATEST company. The specimens were
divided into five groups based on the different angle between loading direction and foliation.
Testing of each group was carried out in six different loading directions. Specimens confirmed
anisotropic strength behaviour. Finally, my first opinion on regularities of rock fracture behaviour is
discussed.

Mgr. Andrea Bercédkova

andrea.bercakova@gmail.com

Ustav geologickych vé&d, Prirodové&deckd fakulta, Masarykova Univerzita
Skolitel/Recenzent: doc. RNDr. Rostislav Melichar, Dr.

Obor: Geologické védy
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Metoda stochastického Galerkina a feSeni vzniklych soustav pomoci metody
redukované baze

Stochastic Galerkin method and solutions of its systems using reduced basis
method

Béres Michal

ABSTRAKT: V tomto ptispévku prezentujeme kratkou studii o stochastické Galerkinové metod¢
(SGM), kterou aplikujeme na problém Darcy toku s nejistotami v materidlu. Pro demonstraci
metody volime problém s ndhodnym materidlem na danych rozhranich. Zkoumédme rtzné typy
deterministickych hrani¢nich podminek a pravych stran. SGM je jednoduché rozsiteni Galerkinovy
metody, kde nahodné veliCiny predstavuji dalSi dimenze problému. Pro diskretizaci problému
pouzivame standardni linearni kone¢né prvky pro prostorové proménné a polynomialni chaos pro
nahodné proménné. Polynomidlni chaos je oznaceni pro bazi polynomil ortogonalni v miie dané
pouzitymi ndhodnymi veli¢inami. Vysledky SGM mohou byt pouzity pro analyzu problému jako je
zkoumani prutoku nebo jako ndstroj pro usnadnéni feseni Bayesovskych inversnich problémi.

Reseni vysledného systému rovnic je obvykle velmi naroény ukol. Standardni piistup k feseni
je pouziti n€které iteracni metody. Standardni iteracni metody vyZaduji dvé hlavni komponenty pfi
feSeni SGM systému rovnic. Nejprve potiebujeme nové typy prepodminovaci, které se zabyvaji
specifickou strukturou problému a zadruhé, metody pro kompresi systému rovnic, nebot’ velikost
problému miize rist tak rychle, ze ani feSeni nemize byt ulozeno do paméti. Alternativnim
ptistupem k témto potizim je feSeni s redukovanou bazi (RB), které hleda tzv. low-rank aproximaci
fesSeni.

ABSTRACT: We presents a short study of the stochastic Galerkin method (SGM) applied on the
Darcy flow problem with an uncertainty in material. We demonstrate the method on problem with a
random material on given interfaces. We explore different types of deterministic boundary
conditions and forcing terms. The SGM is a simple extension of the Galerkin method, where
random variables present additional problem dimensions. For discretization of the problem we use a
standard finite element basis for spatial variables and a polynomial chaos discretization for random
variables. The results of the SGM can be used for the analysis of the problem like examination of
the average flow or as a tool for Bayesian inversion problems.

The solution of SGM resulting system of equations is usually a very challenging task. The
standard approach to the solution is a use of some iterative method. Standard iterative methods meet
two main difficulties when solving SGM system. First, we need new types of preconditioners,
which considers the specific structure of the system, and second, the size of the problem can grow
so fast that even the solution cannot be stored in the memory. The alternative approach to these
difficulties is a reduced basis (RB) solver, which looks for the low-rank representation of the
solution.

Ing. Michal Béres

michal.beres@vsb.cz

Vysoka Skola banskd - Technickd univerzita Ostrava
Skolitel/Recenzent: prof. RNDr. Radim Blaheta, CSc.
Obor: Informatika a aplikovandi matematika
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Bayesovsky pristup k identifikaci materialovych parametrt
Bayesian approach to the identification of material parameters

Domesova Simona

ABSTRAKT: Tento pfispévek se zabyva identifikaci materidlovych parametrti v tloze proudéni
poréznim prostfedim. Jedna se o problém Darcyho toku, ktery je feSen na c¢tvercové oblasti
rozdélené na nékolik podoblasti s homogennim materidlem a pfedem znamymi rozhranimi. Na
nékterych ¢astech hranice je predepsan piitok ¢i odtok, na zbylé¢ Casti hranice je tok nulovy.
Hodnoty materidlovych parametrii na jednotlivych podoblastech jsou odhadovany na zaklad¢
namétenych hodnot toku ptes hranici oblasti.

Tato inverzni uloha je feSena s vyuzitim Bayesovského pfistupu, ktery na rozdil od béznych
numerickych metod pfedpokladdd, Ze jsou naméfend data zatizena chybou. Pfedem dostupné
informace o neznamych parametrech je mozné zahrnout do feSeni ve formé apriorniho rozdéleni.
Vektor neznamych materidlovych parametrt je chapan jako ndhodny vektor a cilem je popsat jeho
rozdeleni pravdépodobnosti. Vzorky aposteriorniho rozdéleni jsou generovany pomoci algoritmu
Metropolis-Hastings, coz vyzaduje opakovana feseni pfimé ulohy pro rizné hodnoty materialovych
parametrii pomoci metody konecnych prvki. Tento postup je vypocetné narocny, je proto vhodné
zkonstruovat aproximaci p¥imého fesi¢e. Reeni inverznich tloh pomoci Bayesovského piistupu je
mozné chapat jako alternativu k deterministickym numerickym metodam, které jsou obvykle
nachylné na ptesnost méteni.

ABSTRACT: This contribution focuses on the identification of material parameters in the porous
media flow problem. We consider a Darcy flow model problem solved on a square domain divided
into several materially homogeneous subdomains with given interfaces. Some parts of the boundary
are chosen as inflow or outflow windows. On the rest of the boundary, no flow is allowed. The
estimation of the values of the material parameters on the subdomains is based on flow
measurements in the windows.

This inverse problem is solved using the Bayesian approach, which, in contrast to standard
numerical methods, assumes that the measurements are corrupted by noise. Available information
about unknown parameters can be included in the solution in the form of prior distribution. The
vector of unknown material parameters is understood as a random vector and the aim is to
determine its probability distribution. Samples of the posterior distribution are generated using the
Metropolis-Hastings algorithm, which requires repeated solutions of the direct problem for different
material parameters using the finite element method. This procedure is computationally intensive,
therefore it is appropriate to construct an approximation of the direct solver. Solving inverse
problems using the Bayesian approach can be understood as an alternative to deterministic
numerical methods that are usually sensitive to the measurements accuracy.

Ing. Simona Domesova

simona.domesoval@vsb.cz

Ustav geoniky AV CR, v.v.i.

Skolitel/Recenzent: prof. RNDr. Radim Blaheta, CSc.
Obor: Informatika a aplikovand matematika
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Ztraty predpéti v predepjatych kotevnich prvcich a ovliviaujici faktory téchto ztrat
Prestression losses in prestressed anchor elements and affecting factors of these
losses.

Dvorak Pavel

ABSTRAKT: Kotevni prvky se v konstrukcich Casto pfedpinaji. Divodem pro vnos piedpéti je
moznost ovlivnit konstrukci silou jasn¢ definovaného sméru podle zvoleného sméru kotevniho
prvku a jasné definované velikosti. Vnos takto orientované sily nepfispiva pouze ke stabilité
konstrukce, ale v piipad¢ konstrukci zeminovych i1 k uzavirani pori a mistnimu zhutnéni. Vyse
vnesené predpinaci sily se jiz béhem napinani a poté v Case méni, dochazi ke ztratdm vstupni
urovné predpéti. Ztraty se odviji od délky prvku, materidlovych vlastnosti daného prvku, ale také od
vlastnosti podkladu zhlavi kotvy. Ztratami piedpéti se zabyvaji normy EC 2. Navrhovani
betonovych konstrukci a dnes jiz neplatna CSN 73 6207 - Navrhovani mostnich konstrukci
Z predpjatého betonu.

Clanek se zabyva analyzou jednotlivych relevantnich typi ztrat pro predpinatelné lanové kotvy
MCA-M opatiené kotevni objimkou a pro pramencové kotvy IR-6, opatfené upinacim pouzdrem
s matici. Oba druhy kotev se pouzivaji pro kotveni v podminkéach ¢ernouhelnych hlubinnych dold.
Clanek obsahuje vzorovy vypodet ztrat, autoritv vyzkum ohledné ztrat pokluzem a relaxaci a navrhy
na jejich feSeni. Obsahem je i1 stanoveni matematickych vztahl pro vyc¢isleni casové zavislych ztrat
pro lanové kotvy MCA-M a srovnani teoretickych vysledkd s praktickym méfenim v dilnich
podminkach.

ABSTRACT: Anchor elements are often prestressed in the structures. The reason for the input of
prestressing force is the ability to influence the construction design with a force of a clearly defined
direction according to the selected direction of the anchor element and a clearly defined size. Such
force does not only contribute to the stability of the structure, but also in the case of soil to pore
sealing and local compaction. The amount of prestressing force applied changes during prestressing
and then over time, and the input level of the prestress diminishes. Losses depend on the length of
the element, the material properties of the element, but also on the properties of the underlying bed
under the anchor head. The loss of pretension is concerned with the EC 2 standards - Design of
concrete structures and now no longer valid CSN 73 6207 - Design of prestressed concrete bridge
structures.

The paper deals with the analysis of individual relevant types of losses for MCA-M cablebolts
with a barrel and for strand anchors IR-6 with a threaded bushing and a nut. Both types of bolts are
used for the conditions of underground mines. The article contains a sample calculation of losses,
author's research on anchorage wedge-in loss, relaxation loss and suggestions for solving them. In
the content there is also the determination of mathematical relations for calculating the time-
dependent losses for MCA-M cablebolts and the comparison of the theoretical results with practical
measurements in mine conditions.

Ing. Pavel Dvorak

pavel.dvorak@minovaglobal.com

Vysoka Skola banskd - Technickd univerzita Ostrava
Skolitel/Recenzent: Doc. Ing. Karel Vojtasik, Csc.
Obor: Geotechnika a podzemni stavitelstvi
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Dispergace nanocastic a jejich aplikace v kompozitu s cementovou pastou
Dispersion of nanoparticles and their application in cement paste composite

Foldyna Viadimir

ABSTRAKT: V této prezentaci jsou popsany vysledky odolnosti kompozitu CNTs/beton
(kompozitu uhlikatych nanotrubicek a betonu) vici GCinkiim pulzniho a kontinualniho vodniho
(hydratace 28 dni) a navazuje na vyzkum kompozitu hydratovaného 7 dni. Experimenty byly
zaméieny na stanoveni erozniho efektu obou vodnich paprskti dopadajicich na povrch vzorkt
reference (Cisty beton) a kompozitu CNTs/beton. Erozni efekt byl vyhodnocovén z hlediska
rychlosti odebirani materialu. Testy byly provadény =za riznych provoznich parametri
kontinuélnich a pulzujicich vodnich paprski.

Mozné zlepSeni jak mechanickych, tak fyzikalnich vlastnosti nanokompozitii na bazi cementu
by mohlo vést k nové generaci vysoce pevnostnich betoni. To by umoznilo snizit rozméry
strukturnich prvki, coz by vedlo k dalSim environmentalnim a ekonomickym piinosiim. Proto byl
zahéjen spole¢ny vyzkumny program na Ustavu geoniky a VUT v Brng, ktery ma za uéel zjistit vliv
nanostrukturnich materiald na vlastnosti cementovych kompoziti.

Technologie vysokorychlostniho proudéni vody se v disledku své selektivity bézné pouziva pii
opravé betonovych konstrukci, odstranuje pouze zkorodovanou nebo degradovanou vrstvu betonu a
Setfi veskery zhutnény material. Selektivni vlastnosti vodnich trysek mohou byt také pouzity pro
stanoveni kvality betonu.

ABSTRACT: Results of the resistance of carbon nanotubes concrete composite (CNTs/concrete
composite) to the action of pulsating and continuous water jets are presented in this presentation.
This work brings advanced results of fully hydrated CNTs/concrete composite (after 28 days) and it
follows up the research of this composite hydrated 7 days. The experiments were focused at the
determination of erosion effects of both types of water jets impinging the surface of reference
(concrete) and CNTs/concrete composite samples. Erosion effects of water jets were evaluated in
terms of material removal rate. Tests were performed at various operating parameters of continuous
and pulsating water jets.

The possible improvement in both mechanical and physical properties of cement-based
nanocomposites could lead to the new generation of ultra-high performance concretes. That would
allow reduction of the dimensions of structural elements, which would lead to further environmental
and economic benefits. Therefore, the joint research program was started at the Institute of Geonics
and Brno University of Technology to investigate the influence of nanoscale materials on properties
of cement based composites.

High-speed water jet technology is commonly used in repair of concrete structures due to its
selectivity. It removes only a corroded or degraded layer of concrete and saves any compacted
material. The selective properties of water jets can also be used in determination of concrete quality.

Ing. Vladimir Foldyna

vladimir.foldyna@ugn.cas.cz

Ustav geoniky AV CR, v.v.i.

Skolitel/Recenzent: doc. RNDr. Richard Dvorsky, Ph.D
Obor: Nanotechnologie
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Identifikace topografie povrchu materiala vytvorenych hydroabrazivnim proudem
Identification of surface topography of materials created by hydroabrasive jet

Klichova Dagmar

ABSTRAKT: Predkladand prace se zabyva hodnocenim topografie feznych stén vytvotfenych
pomoci technologie abrazivniho vodniho paprsku (AWJ Abrasive Water Jet). Déle je vénovana
pozornost vlivu technologickych faktorti na kvalitu povrchu vytvoieného technologii AWJ. Pro
hodnoceni kvality povrchu je vytvofen navrh databanky. Navrzeny systém vstupnich a vystupnich
veli¢in databanky by mél zajistit vyhodnoceni kvality pravé vzniklého povrchu a slouzit tak
k optimalizaci technologie abrazivniho vodniho paprsku za ucelem zvyseni efektivnosti této
technologie a prispét k jeji automatizaci.

ABSTRACT: This paper deals with the evaluation of topography of cutting walls created by
Abrasive Water Jet (AWJ) technology. Further attention is paid to the influence of technological
factors on surface quality created by AWJ technology. A database design is created to evaluate the
surface quality. The proposed input and output system should provide an evaluation of the quality
of the surface. This should serve to optimize the abrasive water jet technology in order to increase
the efficiency of the technology and contribute to its automation.

Ing. Dagmar Klichova

dagmarklichova@ugn.cas.cz

Vysokd Skola béariskd - Technick& univerzita Ostrava,
Ustav geoniky AV CR, v.v.i.

Skolitel/Recenzent: doc. Ing. Jan Valic&ek, Ph.D.
Obor: Strojirenskéd technologie
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Diskretizace poroelasticity metodou koneénych prvku
Discretization of poroelasticity by finite element method

Luber Tomas

ABSTRAKT: Poroelasticita je zakladni model proudéni kapaliny v deformovatelném poréznim
médiu. Spojuje popis mechanické deformace pevné ¢asti prostiedi s proudénim kapaliny skrze pory
v pevné casti. Deformaci popisuje zakony linearni elasticity a proudéni je popisovano Darcyho
zdkonem. Tento relativné jednoduchy model je omezeny na popis kvazistacionarnich jevi. Jeho
aplikace je nicméné mozna v ruznych odvétvich, nejen v geomechanice ale 1 pfi modelovani
procestt v lidskych tkénich. V ramci prezentace bude predstavena klasickd formulace
poroelastického modelu ve varianté, ktera pro popis stavu porézniho prostfedi pouziva posunuti,
poérovy tlak a tok kapaliny. Zahrnuti toku kapaliny mezi proménné umoziluje zachovat rovnici
kontinuity 1 po provedeni diskretizace. Odpovidajici variatni formulace bude diskretizovana
metodou konec¢nych prvkl v prostoru a implicitnimi metodami v ¢ase. Problémem, ktery stale neni
uplné uzavieny a kterému se v soucasnosti vénuje mnoho publikaci, je které konecné prvky pouzit
pro diskretizaci jednotlivych poli. V prezentaci budou piedstaveny nékteré zakladni moznosti
diskretizace a jejich vlastnosti.

ABSTRACT: Poroelasticity is a fundamental model model of a fluid flow in a deformable porous
media. It couples the description of mechanical deformation of the matrix with the fluid flow
through pores in the matrix. Deformation is described by linear elasticity, fluid flow by Darcy'c law.
This relatively simple model is limited to description of kvazistacionary processes. However, its
application is suitable in different fields, not only in geomechanics but also in modeling of
processes in human tissue. The classical formulation of the poroelastic model will be presented in a
variant that uses three fields to describe the stat of the porous environment: displacement, pore
pressure and fluid flow. Including the fluid flow into the variables of the model allow to preserve
the continuity equation even after discretization. Corresponding variational formulation will be
discretized using finite element method in space and implicit method in time. Problem, which is still
not fully explored and which is a topic of many recet publications, is which finite elements are to be
used to discretize particular fields. In the prezentation, different possible discretizations will be
presented and their properties will be discused.

Ing. Tomé&sS Luber

tomas.luber@ugn.cas.cz

Ustav geoniky AV CR, v.v.i.

Skolitel/Recenzent: prof. RNDr. Radim Blaheta, CSc.
Obor: Vypocletni matematika
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Reologie alkalicky aktivované vysokopecni strusky
Rheology of alkali activated blast furnace slag

Mec Pavel

ABSTRAKT: Pti vyzkumu necementovych alkalicky aktivovanych hmot se v soucasné dob¢ klade
diiraz predevsim na mechanické parametry a odolnost. Méné¢ se ptihlizi k vlastnostem cerstvé smési
a jeji zpracovatelnost. Zpracovatelnost v ¢erstvém stavu hraje zasadni roli pro pouzitelnost. Tato
prace se zabyvd méfenim reologickych vlastnosti past alkalicky aktivované vysokopecni strusky
pomoci dynamické reologie. Reologické chovani je studovdno v zavislosti na vstupnim slozeni
jednotlivych smési.

ABSTRACT: The research of non-cementitious alkali-activated materials, the focus is mainly on
mechanical parameters and resistance. Less attention is taken of the properties of the fresh mixture
and its workability. The processability of fresh mixture plays a crucial role for usability. This work
deals with the measurement of rheological properties of alkali activated blast-furnace slag using
dynamic rheology. Rheological behavior is studied depending on the input composition of the
individual mixtures
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Triaxialne skusky v mechanike hornin a moznosti ich praktického vyuzitia
Triaxial tests in rock mechanics and possibilities of their practical application

Zavacky Martin

ABSTRAKT: Tento prispevok sa zaobera problematikou laboratornych skasok hornin v trojosej
napatosti a moznost'ami praktického vyuzitia vysledkov z takychto skusok.

Z jednej samostatnej triaxialnej skuSky je mozné ziskat’ iba jeden bod na obalke porusenia
materialu, preto sa obvykle realizuje viacero testov. V prispevku je uvedeny sthrn niekol’kych sérii
skusok, ktoré boli realizované na roznych petrografickych typoch hornin. Bolo pouzité skusobné
zariadenie vybavené Hoek-Brownovou bunkou pre vyvodenie radidlneho napétia na valcovych
skuSobnych telesach. Nejedna sa teda o pravy triaxidlny pristroj.

Vyhodnotenie sady experimentov spociva vo vyneseni jednotlivych bodov porusenia,
najcastejsie v Mohr-Coulombovom zobrazeni, alebo v stradniciach hlavnych napéti. Aproximaciou
tychto vysledkov sa nasledne vytvori tzv. obéalka porusenia. V CR a SR sa obvykle pouZiva linearna
Mohr-Coulombova podmienka, ktora je vSak dostatocne presna iba v mensom obore hlavnych
napati. Tento problém vystiznejSie zohladiuje Hoek-Brownov empiricky model, ktory uvazuje
nelinearnu podmienku porusenia, avsak v nasich podmienkach zatial nie je prili§ rozsireny.

Z takéhoto vyhodnotenia je mozné ziskat' zékladné udaje pre matematické modelovanie
geotechnickych uloh, ¢o je jednou zo zakladnych praktickych aplikacii triaxialnich skgok. Dalsou
moznost'ou je vyuzitie tejto skusky aj na testovanie betonu, kde sa ziskané data daju zoladnit
Vv pokroc¢ilych materialovych modeloch, a tak napriklad presnejsie analyzovat’ spravanie tunelovych
osteni.

ABSTRACT: This contribution deals with the issue of triaxial laboratory tests of rocks and the
possibility of the results utilization in practice.

It is possible to obtain only one point on the material failure envelope from one single triaxial
test. Therefore, several tests are usually performed. Summary of several series of tests which were
carried out on various types of rocks is presented in the paper. A test device equipped with a Hoek-
Brown cell for radial stress application on cylindrical test specimens was used. Thus, the device is
not true triaxial apparatus.

The evaluation of a set of experiments consists in the plotting of individual failure points, most
commonly in the Mohr-Coulomb display, or in the principal stresses coordinates. Failure envelope
is obtained by approximation of these results. The linear Mohr-Coulomb failure criterion is usually
used in the Czech Republic and Slovakia. However, it is sufficiently precise only in smaller range
of principal stresses. This problem is taken into account by Hoek-Brown's empirical model, which
considers the non-linear failure criterion.

It is possible to obtain essential data from described evaluation of test results for mathematical
modeling of geotechnical issues, which is one of the fundamental practical applications of triaxial
tests. Another option is to use this test for concrete and conducted data can be inputs to advanced
material models. More accurately analyze of tunnel lining behavior is an example of practical use.
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