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Ustav geoniky AV CR, v.v.i.

Institute of Geonics AS CR, v.v.i.

Ustav geoniky AV CR, v.v.i. (UGN) je jednim z Usta-
v Akademie véd Ceské republiky, ktery s dal§imi
Ctyfmi Ustavy patfi do sekce véd o Zemi. Je
v souéasnosti jedinym ustavem AV CR v Morav-
skoslezském kraji. Od 1. ledna 2007 ma ustav, tak
jako vsechny akademické ustavy, pravni formu
vefejné vyzkumné instituce (v.v.i.).
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Poslani astavu

Pfedmétem hlavni &innosti UGN je védecky vyzkum
materialll zemské kury, v ni probihajicich procest,
zvlasté procesli indukovanych antropogenni Cin-
nosti, a UCink{ téchto procest na Zivotni prostredi.
V ramci vyzkumu jsou rozvijeny podplirné disci-
pliny, zejména aplikovana matematika a fyzika,
chemie, environmentalni a socialni geografie. Svou
ginnosti UGN prispiva ke zvy$ovani irovné poznani
a vzdélanosti a k vyuziti vysledkd védeckého vyz-
kumu v praxi. Ziskava, zpracovava a rozSifuje
védecké informace, vydava védecké publikace
(monografie, Casopisy, sborniky apod.), poskytuje
védecké posudky, stanoviska a doporuceni a pro-
vadi konzulta¢ni a poradenskou €innost. Ve spo-
lupraci s vysokymi Skolami uskutecriuje doktorské
studijni programy a vychovava védecké pracov-
niky. V rdmci predmétu své cCinnosti rozviji mezi-
narodni spolupraci, vcetné organizovani spolec-
ného vyzkumu se zahrani¢nimi partnery. Zajistuje
pfijimani a vysilani stazistd, vymény védeckych
poznatkl a pfipravy spoleénych publikaci. Porada
védecka setkani, konference a seminare, vCetné
mezinarodnich, a zajistuje infrastrukturu pro vyz-
kum. Ukoly realizuje samostatn& i ve spolupraci
s vysokymi Skolami a dalSimi védeckymi a odbor-
nymi institucemi.

Struéna historie

Ustav geoniky AV CR si v tomto roce pfipomina 25
let samostatné existence, ktera zapocala 1. Cer-
vence 1982 zfizenim Hornického ustavu CSAV
(HOU) v Ostravé. Této udalosti predchazely &tyfi ro-
ky budovani pracovidté jako ostravské pobocky
prazskych Ustav(, predevdim Ustavu geologie
a geotechniky CSAV v Praze.

Pavodni HOU byl élenén na tii oddéleni: hornickou
geomechaniku, hornickou aerologii a specialni
pristrojovou techniku a geofyziku. Prvnim feditelem
Ustavu, ktery se zasadnim zplsobem zaslouzZil
ojeho vznik, byl prof. Ing. Lubomir Sigka, DrSc.
Mnoho prace spojené s budovanim ustavu bylo
vykonano také jeho zastupcem a nésledujicim
feditelem doc. Ing. Petrem Kone¢nym, CSc.

Védecka ¢ginnost HOU byla smérovana na oblast
hlubinného dobyvéani surovin, pficemz se védecky
vyzkum soustfed'oval na fyzikalni podstatu déju pro-

The Institute of Geonics AS CR, v.v.i. (IGN) is one
of the research institutes of the Academy of Scien-
ces of the Czech Republic, which together with four
other institutes belongs to the Section of Earth
Sciences. At present, it is the only one institute of
AS CR in the Moravian-Silesian region. On Janu-
ary 1, 2007 the Institute, like all other Academy
institutes, obtained the status of public research
institution (the Czech abbreviation is v.v.i.).

Mission of the institute

The principal activity of IGN is the scientific re-
search in the field of materials of the Earth’s crust,
processes inside it, especially those induced by
human activity, and the impact of these processes
on the environment. Within the scope of this re-
search, supportive disciplines are developed, such
as applied mathematics and physics, chemistry,
environmental and social geography in particular.
The IGN contributes to increasing the level of know-
ledge and education and to utilising the results of
scientific research in practice. It acquires, pro-
cesses and disseminates scientific information and
issues scientific publications (monographs, jour-
nals, proceedings, etc.). It provides scientific
assessments, professional opinions and recom-
mendations, consulting and advisory services. In
cooperation with universities, the IGN carries out
doctoral study programmes and provides training
for young scientists. Within the scope of its activity,
the IGN promotes international cooperation, in-
cluding the organisation of joint research projects
with foreign partners. It ensures participation in
exchange programmes for scientists and the
exchange of scientific information, as well as the
preparation of joint publications. The IGN organizes
scientific meetings, conferences and seminars at
the national and international levels and provides
the infrastructure for research. It pursues its aims
both independently and in cooperation with uni-
versities and other research and professional
institutions.

Brief history

This year, the Institute of Geonics commemorates
25 years of independent existence, which started
on July 1, 1982, when the stand-alone Mining Insti-
tute (MI) of the Czechoslovak Academy of Sciences
(CSAS) in Ostrava was founded. This formal estab-
lishment was preceded by development of the insti-
tution as an Ostrava branch of Prague academic
institutes, mainly of the Institute of Geology and
Geotechnics CSAS in Prague.

The Institute was divided into three scientific de-
partments: mining geomechanics, mining aerology
and special measurement equipment and geophy-



bihajicich v horninovém masivu pfi dobyvani uhli
a dalSich nerostnych surovin. Pojeti vyzkumu bylo
multidisciplinarni a interdisciplinarni, takze na
Ustavu byly kromé geotechnickych obor( péstovany
i pfirodovédné obory.

V roce 1990 byla v novych politickych i ekono-
mickych podminkach zahgjena systematickd trans-
formace celé Akademie i jejich pracovist. V té dobé
byla vytvofena nova koncepce Ustavu, jejiz zakladni
myslenka spocivala v tom, ze byl zachovan objekt
vyzkumu - zemska klra - a pfedmétem studia se
stala fyzikalni podstata proces v ni probihajicich,
zejména procesl zplisobenych lidskou ¢innosti. To
znamena, ze zamérfeni Ustavu bylo orientovano
nejen na dobyvani surovin, ale i na oblasti pod-
zemniho stavitelstvi, podzemniho ukladani mate-
riald, novych geotechnologii apod. K tomu patfi
i vyzkum geoenvironmentalnich dopadd lidské
¢innosti. V pribéhu transformace byla k Ustavu pfi-
fazena i pobocCka v Brné se zamé&fenim na enviro-
nmentalni geografii. Transformace ustavu byla
zdliraznéna novym nazvem a od 1. dubna 1993 byl
Hornicky ustav pfejmenovan na Ustav geoniky AV
CR.

Soucdasné védecké zaméreni

Sou&asné zaméfeni Ustavu geoniky AV CR je dano

vyzkumnym zamérem ustavu s nazvem Fyzikalni

a environmentalni projevy v litosfére indukované

antropogenni cinnosti. Hlavni védecké ukoly se

tykaji nasledujicich oblasti:

x vyzkum materidld zemské kary (sloZeni, vlast-
nosti) a jejich interakce s prostifedim, reakce
horniny pfi pGsobeni fyzikalnich a fyzikalné che-
mickych procest,

x vyzkum procest zpusobenych lidskou ¢innosti
v horninovém masivu (napf. stabilita podzemnich
dél, zpevnovani Casti masivu, vytvareni podzem-
nich prostor, Sifeni a izolace kontaminant(i apod.)

x analyza napétovych a deformacnich poli v obla-
stech vzajemného plsobeni pfirodnich a antro-
pogennich vlivli a zplGsoby jeho ovliviiovani,

x efektivni metody numerického modelovani s vyu-
Zitim naroc¢nych paralelnich vypocétd a s aplikaci
na matematické modelovani procest v hornino-
vém masivu,

x nové neklasické zplsoby vyuzivani zemské kuary
(geotechnologie, specialni zplsoby ukladani od-
padu),

x neklasické metody rozpojovani materiald abra-
zivnim a pulsujicim vodnim paprskem,

x studium a observatorni sledovani vybranych fyzi-
kalnich poli v horninovém masivu,

x geograficky vyzkum zivotniho prostfedi se zameé-
fenim na zivotni prostfedi a krajinu v regionech
pod vlivem evropskych integrac¢nich proces.

Kromé feSeni vyzkumného zameéru, je ustav kazdo-
roCné nositelem kolem 25 védeckych grantovych
projektll véetné projektd mezinarodnich. Rada vé-
deckych vysledkd ma konkrétni aplikace pfi feSeni
problém( primyslové praxe. Ustav také poskytuje

sics. The first director of the institute, who princi-
pally contributed to its foundation, was Prof.
Lubomir Siska, DrSc. A lot of work connected with
development of the Institute was done also by his
deputy and the later director, Assoc. Prof. Petr
Konecény, CSc.

Prof. Ing. Lubomir Sigka, DrSc.

At that time, the scientific activity of the Institute
was oriented to the field of raw material mining with
a special focus on physical fundamentals of pro-
cesses in the rock mass during mining of coal or
other raw materials. The research conception was
multidisciplinary and interdisciplinary, so that the
Institute involved not only geotechnical disciplines
but also disciplines from natural sciences.

In 1990, a systematic transformation of Academy
and its research institutes started in new political
and economic conditions. At that time a new re-
search plan of the Institute was adopted, basic idea
of which was to preserve the Earth crust as the
main subject of the research, but extend the
research interests not only to mining but also to
many other processes in the geologic environment,
especially those induced by human activities. It
means that the institute was oriented not only to
mining of raw materials, but also to underground
constructions, underground reposition of waste
materials, new geotechnologies etc. It also includes
the field of geoenvironmental consequences of hu-
man activities. During the transformations, the Brno
branch of the Institute was established as a new
institute’s body oriented to environmental geo-
graphy. The transformation of the Institute was
underline by a new name and since April 1, 1993
the Institute is called the Institute of Geonics AS
CR.

The present scientific orientation

The present orientation of the Institute of Geonics

AS CR is given by its research plan entitled

Physical and environmental consequences of hu-

man activity in the lithosphere. The main scientific

topics include:

x study of geomaterials (composition, properties)
and their reaction under the influence of physical
and chemical processes,

x study of the influence of human activities in the
rock mass (e.g. stability of underground con-



expertni ¢innost, a to predevsim v oblasti banské
¢innosti a problematiky zivotniho prostredi.

Edukacni aktivity

Mnozi védecti pracovnici Ustavu prednaseji na
vysokych $kolach a pusobi jako $kolitelé v doktor-
skych studijnich programech.

V soucasnosti se na Ustavu Skoli 13 doktorandd,
pracovnici Ustavu jsou Skoliteli dalSich 17 student
distancni a presenéni formy doktorského studia.

Na ustavu je akreditovano celkem sedm doktor-
skych programt ve spolupraci s VSB-Technickou
univerzitou Ostrava a Ostravskou univerzitou. Jde o
programy:

x VSB-TU Ostrava, fakulta hornicko-geologicka:
obor hornickd geomechanika, obor geologické
inZenyrstvi a obor hornictvi.

x VSB-TU Ostrava, fakulta stavebni: obor horni-
nové inZenyrstvi, obor hornické a podzemni
stavitelstvi.

x VSB-TU Ostrava, fakulta elektrotechniky a in-
formatiky: obor informatika a aplikovana mate-
matika.

x  Ostravska univerzita, fakulta pfirodovédecka:
obor aplikovana matematika.

Pracovnici Ustavu jsou ¢&leny Védecké rady VSB-
TUO a fakult HGF, FAST, FEI, Védecké rady
Ostravské univerzity a FMMIS TU v Liberci a fady
oborovych rad doktorského studia.

Ustav se také snaZi informovat vefejnost, popula-
rizovat védu a ziskadvat mladou generaci pro
studium a védeckou praci v technickych a pfiro-
dovédnych oborech svého zaméfeni. Pravidelné
jednou ro¢né organizuje Dny otevienych dvefi
a prednadky pro vefejnost v ramci Tydne veédy
a techniky.
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Ustav geoniky AV CR vydava ediéni fadu Docu-
menta Geonica, jejiz jednotliva Cisla jsou vénovana
sbornikim konferenci, monografiim, disertaénim
pracim apod. V roce 2007 zatim vyslo Cislo 2007/1 -
J. Séueka, K. Souéek: Stavba a vlastnosti geokom-

structions, transport and isolation of contaminants
etc.),

x analysis and control of the stress and strain fields
in regions of mutual influence of natural and hu-
man-induced factors,

x efficient methods of numerical modelling with the
aid of demanded parallel computations and
application of these methods to mathematical
modelling of processes in the rock mass,

x new non-classical ways of exploitation of the
Earth crust (geotechnologies, waste deposition
etc.)

x non-classical ways of material disintegration by
abrasive and pulse water jets,

x study and monitoring of selected physical field in
the rock mass,

x geographical research of the environment with
a special focus on the environment and landsca-
pe in regions influenced by European integration
processes.

Beside the work on the institute’s research plan, the
Institute solves about 25 scientific national and
international grant projects yearly. Numerous the
scientific results have applications in the solution of
practical industrial projects. The institute also offers
consultancy, mainly in the fields of mining activities
and environmental problems.

Educational activities

Many specialists of the Institute read lectures at
universities and act as supervisors in doctoral study
programmes.

At present, there are 13 PhD students at the
Institute and other 17 PhD students are supervised
by the scientific workers of the Institute.

In co-operation with the VSB-Technical university of
Ostrava and the University of Ostrava, the Institute
is accredited at the Ministry of Education, Youth,
and Physical Training to provide postgraduate
education in the following seven doctoral study
programmes:

x  VSB-TU Ostrava, Faculty of Mining and Geo-
logy: branches of study - mining geomechanics,
geological engineering and mining.

x  VSB-TU Ostrava, Facuty of Civil Engineering:
branches of study - rock engineering, mining
and underground constructions.

x VSB-TU Ostrava, Faculty of Electrical Engi-
neering and Computer Science: branch of study
- computer science and applied mathematics.

x University of Ostrava, Faculty of Sciences:
branch of study - applied mathematics.

The Institute is represented in the Scientific board
of VSB-TUO and its faculties FMG, FCE, FEECS,
Scientific board of the University of Ostrava and
The Faculty of mechatronics at TU in Liberec and
a series of Professional councils of doctoral study
programmes.



pozitnich materialt s polyuretanovymi pojivy a ¢islo
2007/2, které je vénovano sborniku konference
Geonics 2007. Ta je poradana pfi prilezitosti 25 let
existence Ustavu.

1/2006

Brnénskd pobocka vydava od roku 1993 recen-
zovany Casopis Moravian Geographical Reports
(ISSN 1210-8812). V souCasné dobé vychazeji
ro¢né Ctyfi barevna Cisla formatu A4, kazdé o roz-
sahu cca 60 stran. Casopis je zafazen do mezina-
rodni citacni databaze Scopus (www.scopus.com).
Tématicky se c¢asopis vénuje puvodnim geo-
grafickym, geovédnim a geoekologickym tématim
s regionalni orientaci.

Ustav vydava i dalsi prace monografického nebo
sbornikového charakteru, vyzkumné zpravy apod.
Pracovnici ustavu jsou rovnéz ¢leny redakénich rad
odbornych ¢asopist: Tunel; Uhli, rudy, geologicky
prazkum; Archives of Mining Sciences; Exploration,
Geophysics, Remote Sensing and Environment
(EGRSE); Numerical Linear Algebra with Applica-
tions (Wiley); Europa Regional.

COMMITTEE OF MINING
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The Institute also tries to keep the public informed ,
popularizes the science and motivates the young
generation for study and scientific work in engi-
neering and natural science fields of its orientation.
Regularly, once ayear, it organizes Open Door
Days and public lectures within the Week of
Science and Technology.

Editorial activity

The Institute of Geonics AS CR publishes the series
Documenta Geonica, whose issues are devoted to
publishing of conference proceedings, monographs,
theses etc. In 2007, two issues have been pub-
lished, the issue 2007/1 - J. Séucka, K. Soudek:
Architecture and Properties of Geocomposite Ma-
terials with Polyurethane Binders and the issue
2007/2, which is devoted to the Proceedings of the
conference Geonics 2007, which is organized on
the occasion of 25 years of existence of the Insti-
tute.

The Brno branch has been publishing the reviewed
journal Moravian Geographical Reports (ISSN
1210-8812) since 1993. At present, there are four
coloured journal issues per year. The standard jour-
nal extent is about sixty A4 pages. The journal is
indexed in the international database Scopus
(www.scopus.com). The journal is oriented to ori-
ginal papers from geography, geosciences and
geoenvironmental field with orientation to regional
problems.

' s o p———— < —"
NUMERICAL |
ALGEBRA

WITH APPLICATIONS

General Editor
Owe Axelsson

Co-Editor
Panayaot Vassilevski

The Institute also published other prints, mono-
graphs, proceedings, research reports etc.

Members of the Institute work in editorial boards of
several professional and scientific journals, namely:
Tunel (Tunnel); Uhli, rudy, geologicky prizkum
(Coal, Ores, Geological Exploration); Archives of
Mining Sciences; Exploration, Geophysics, Remote
Sensing and Environment (EGRSE); Numerical
Linear Algebra with Applications (Wiley); Europa
Regional.



Vedeni ustavu

Institution's management

Reditel / Director

x Prof. RNDr. Radim Blaheta, CSc.

Zastupce feditele / Deputy director

x Doc. Ing. Richard Shuparek, CSc.

Odborna ¢innost / Research activities

x Ing. Eva Postova, CSc.
Hospodarské a spravni zabezpeceni/ Administration
and technical support

Sekretariat / Secretary

x Bc. Tatdna Nevedelova

Vedouci oddéleni / Heads of departments

x Ing. Alena Kozu$nikov4, CSc.
Laboratorni vyzkum geomaterial(i / Laboratory
research on geomaterials

x Ing. Josef Foldyna, CSc.

Dezintegrace materialt / Material disintegration

x RNDr. Lubomir Stas, CSc.
Geomechanika a barsky vyzkum / Geomechanics
and mining research

x Doc. RNDr. Zdenék Kalab, CSc.
Geofyzika / Geophysics

x Doc. RNDr. Josef Malik, CSc.
Aplikovana matematika a informatika / Applied
mathematics and computer science

x RNDr. Karel Kirchner, CSc.

Environmentalni geografie, pobocka Brno

Rada pracovisté

Institution's board

Interni ¢lenové / Internal members

x Prof. RNDr. Radim Blaheta, CSc.
x Ing. Josef Foldyna, CSc.

x RNDr. Karel Kirchner, CSc.
Mistopfedseda / Vice Chairman

x Doc. RNDr. Josef Malik, CSc.

Pfredseda / Chairman
x RNDr. Lubomir Stas, CSc.

x Ing. Lenka Vaculikova, Ph.D.
Externi ¢lenové / External members

x Prof. Ing. Josef Aldorf, DrSc.
VSB-TU Ostrava / V3B-TU Ostrava

x Prof. RNDr. Pavla Capkova, DrSc.
VSB-TU Ostrava / V3B-TU Ostrava

x Prof. RNDr. Miroslav Maslan, CSc.

UP Olomouc / Palacky University Olomouc

x Prof. Ing. Zdenék Strako$, DrSc.
Ul AV CR Praha / ICS AS CR Prague

Tajemnik / Secretary

x Doc. Ing. Richard Stuparek, CSc.

Dozorci rada

Supervisory board

Predseda / Chairman

x Prof. Ing. Miroslav Tima, CSc.
Akademicka rada AV CR / Academic council AS CR

Mistopredseda / Vice Chairman
x Doc. Ing. Petr Konecny, CSc.
Clenové

x Prof. Ing. Tomas Cermak, CSc.
Rektor VSB-TU Ostrava / President of VSB-TU Ostrava

x Prof. RNDr. Ludvik Kunz, CSc.
Védecka rada AV CR / Scientific board As CR

x Prof. RNDr. Jifi Mockof¥, DrSc.
Rektor Ostravské univerzity / President
of University of Ostrava






Oddéleni laboratorniho vyzkumu geomaterialdi

Department of laboratory research on geomaterials

Vedouci/Head Ing. Alena KozuSnikova, CSc.

Tym/ Staff Anezka DuSkova, Ing. Véra Fialova, Ing. Pavel Konec¢ny, Dr., Rudolf Koval, Milan Kraus, Jaromira
LukSova, Ing. Katefina Mareckova, Prof. Ing. Petr Martinec, CSc., Doc. Ing. Zuzana Navratilova, CSc.,
Renata Papcunova, Katefina Pivodova, Ing. Eva Plevova, Ph.D., RNDr. Josef Polacek, CSc., Ing. Bozena
Schejbalova, CSc., Jifi Stfilka, Ing. Jifi S€ucka, Ph.D., Jan Sleboda, Ing. Véra Sugéarkova, Ph.D.,
Ing. Lenka Vaculikova, Ph.D., Prof. Ing. Zdenék Vasicek, DrSc., Ing. Leona Vavro, Bretislav Zavada

Hlavni vyzkumné aktivity

Geologie uhelnych panvi

Geologicka dokumentace vrtll a dalnich dél. Sedi-
mentologicka a litologicka analyza. Analyza poru-
Seni hornin. Korelaéni horizonty v uhelnych panvich
(vulkanity a sopeCné popely - tonsteiny). Vztah
geologické stavby, lokalit pratrzi plynd a hornin
a akumulaci plynG. Anomalni stavba karbonu
(pestré vrstvy, tektonické zény, kontaktni meta-
morfoza, zvétralinové zony).

Mineralogie a petrografie

Sedimenty (mineralogické slozeni, modalni slozeni,
zrnitost, vytfidéni, zakulaceni a zaobleni klastd,
identifikace karbonatd a jilové hmoty v horninach,
uhelna hmota v sedimentech, zafazeni horniny do
petrografického systému). Ostatni horniny (modalni
analyza, velikost Castic, pfemény horninotvornych
mineralll, zafazeni horniny do petrografického
systému, mineralogickd identifikace a krystalo-
chemie, petrochemické pfepoCty a geochemie).
Industrialni materidly (abrazivni materialy, mikroni-
zované Castice, silikatové stavebni hmoty - stavba,
slozeni, zrnitost, pory, identifikace slozek a mine-
rall, stanoveni druhu a intenzity koroze a alterace).
Uhelna petrologie (maceralova analyza uhli,
mineralizace uhli, analyza poruseni uhli pfed a po
deformacnich testech, mikrotvrdost).

—_—

Main research topics
Geology of coal basins

Geological documentation of boreholes and mining
workings. Sedimenthological and lithological ana-
lysis. Analysis of rock failure. Correlation horizons
in coal basins (coal tonsteins, tuffites). Relation of
geological structure to locality of the outbursts of
gases and coal and gas accumulation). Anomalous
structure in massif (red beds, tectonic zones,
contact metamorphism, hypergenous zones).

Mineralogy and petrography

Sedimentary rocks (mineralogical composition,
grain size, sorting coefficient, angularity and round-
ness of clasts, identification of carbonates and clay
minerals, coal matter in sediments, petrographical
classification of rocks). Other rock types (grain size,
identification of minerals, alteration of rock-forming
minerals, crystallochemistry, petrochemical recalcu-
lation and geochemistry, petrographical classifica-
tion of rocks). Industrial materials (abrasive mate-
rials, micro-particles, silicate building materials -
texture, structure, composition, grain size, identifi-
cation of components and minerals, type and inten-
sity of corrosion and alteration). Coal petrology
(maceral analysis, mineralization of coal, failure
analysis before and after loading tests, micro-
hardness).



Opticky polarizacni a fluorescen¢ni mikroskop Nikon
Eclipse 80i s motorizovanym skenovacim stolkem Marz-
hduser Scan-24-410 a systémem pro zpracovani a ana-
lyzu obrazu LUCIA / Optical polarization and fluorescence
microscope Nikon Eclipse 80i with motorized scanning
stage Méarzhauser Scan-24-410 and image processing
and analysis system LUCIA

Zpracovani a analyza obrazu geomaterialu
a stavebnich hmot

Digitalni zobrazovani geomateridlll a stavebnich
hmot v mikroskopickém i makroskopickém méritku.
Rekonstrukéni metody zobrazovani mikroskopic-
kych objektd. Kvantitativni analyza obrazu struktur
a textur. Analyza tvaru, velikosti a orientace Castic.
Analyza velikosti a distribuce por(l. Analyza linio-
vych objektd (intenzita a orientace mikroporuseni,
vlaknova vyztuz v betonu a dalSi). Kvantifikace
geologickych informaci (podil horniny, poruseni,
tektonické zoény, atd.) v Celbach razenych dél a lo-
movych sténach.

Zjistovani fyzikdlnich viastnosti geomateriali
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Zavislost propustnosti a pretvofeni na osovém napéti
v trojosém stavu napjatosti (bo¢ni tlak 5 MPa) / Depen-
dence of permeability and strain on axial stress at triaxial
state of stress (confining pressure of 5 MPa)

Zakladni popisné (objemova hmotnost, mérna
hmotnost, nasakavost, kapilarni jimavost, rychlost
Sifeni ultrazvukovych vin). Tepelna vodivost, mérna
tepelna kapacita, tepelna roztaznost. Koeficient
propustnosti za trojosého stavu napjatosti. Pevnost

Image processing and analysis of geomaterials
and building materials

Digital imaging of geomaterials and building mate-
rials at microscopic and macroscopic level. Recon-
struction imaging methods for visualization of
microscopic objects. Quantitative image analysis of
structures and textures. Shape, size and orientation
analysis of particles. Determination of porosity and
pore size distribution. Quantification of line objects
(intensity and orientation of micro-fracturing, fibre
reinforcement, etc.). Quantification of geological
documentation in photographs of underground
working faces and rock profiles (proportional repre-
sentation of rock types, discontinuities, tectonic
zones, etc.).

Segmentace obrazu pro kvantitativni analyzu slozeni be-
tonu / Image segmentation for quantitative analysis of
concrete composition

Study of physical properties of geomaterials

Basic: water content, porosity, mass and volume
density, ultrasonic wave velocity, water absorption
and related properties. Thermal conductivity, speci-
fic thermal capacity, thermal expansion. Perme-
ability in triaxial state of stress. Compression and
tensile strength, Young modulus, Poisson ratio in
uniaxial and triaxial state of stress. Measurement of
permeability and ultrasonic wave velocity changes
in process of deformation.

Fourier transform infrared spectroscopy
of geomaterials

Application of molecular spectroscopy in the mid-
infrared region (4000 - 400 cm™) to the characte-
rization of various kinds of geomaterials (identifi-
cation of individual minerals, mineral components in
mixtures, determination of specific functional
groups and study of physicochemical changes in
structure of materials). Infrared spectra can be
collected from solid or liquid form of samples by
means of selected measuring techniques: KBr disc,
nujol suspension, single reflection ATR (diamond or
ZnSe crystal).



v tlaku a tahu, modul pfetvarnosti, Poissonovo Cislo
za jednoosého i trojosého stavu napjatosti. Méreni
zmén propustnosti a rychlosti Sifeni ultrazvukovych
vin v procesu porusovani.

Analyza geomaterialti metodou infracervené
spektroskopie s Fourierovou transformaci

Aplikace molekularni spektroskopie ve stfedni obla-
sti infraderveného zafeni (4000 - 400 cm™) za
Ucelem identifikace rlznych druhd geomateriald
(identifikace mineralt, mineralnich slozek smési,
uréovani funkénich skupin a studium fazovych zmén
v mineralech a geomaterialech). Infratervena spek-
tra mohou byt naméfena ze vzorkll v pevné nebo
kapalné fazi za pomoci zvolenych méficich technik:
KBr tableta, nujolova suspenze, jednoodrazova
ATR technika (diamant nebo ZnSe krystal).

Termickéd a termo-mechanickd analyza

Simultanni méfeni TG/DTA kfivek organickych
i anorganickych latek, predevS§im mineral(, hornin,
uhli a uhlikatych materidld. Jedna se zejména
o sledovani zmén hmotnosti na teploté a ¢ase do
1200°C, uréovani teplot modifikacnich zmén, krys-
talizace, oxidace, disociace apod., a také stano-
vovani kinetickych parametr(i probihajicich reakci.

Stanoveni tepelné roztaznosti a intenzity pusobeni
teploty na geomaterialy béhem jejich zahfivani
a/nebo ochlazovani definovanou rychlosti ohfevu,
vétSinou 3 - 30 K/min. Méfeni Ize provadét v oxida-
¢ni nebo inertni atmosfére.

Technické vybaveni

ThermoNicolet Avatar 320 FTIR Spectrometer,
spektralni rozsah 4000 - 400 cm'.

FTIR spektrometr / Fourier transform infrared spectrometer

Opticky polarizacni mikroskop Nikon Eclipse 80i
s prochazejicim i odrazenym svétlem a fluorescen-
ci, s motorizovanym skenovacim stolkem Marz-
hauser Scan-24-410; opticky polarizacni mikroskop
Olympus BX 50 s prochazejicim i odrazenym svét-
lem a fluorescenci.

3500 3000 2500 2000 1603 1030 500
Waenumbers (em-1)

Infraervena spektra vzorkd ¢ernych uhli z hornoslezské
panve / Infrared spectra of coal samples from the Upper
Silesian Coal Basin

Thermal and thermo-mechanical analysis

Measuring of simultaneous TGA/DTA curves of
various kinds of organic and inorganic materials.
Application of thermal analysis especially in carbon
materials, coal, rock and mineral research.
Characterization of materials and changes in mass
associated with the reactions to the final tempe-
rature 1200°C and studying the thermodynamics of
various processes.

Based on dilatometry, studying of dimensional
changes as a function of temperature of various
geomaterials during heating and/or cooling process
at a certain rate, usually 3 - 30 K/min. The measure-
ment can be taken under a various gases or air
atmosphere.

Technical equipment
ThermoNicolet Avatar 320 FTIR Spectrometer.

Optical polarization and fluorescence microscope
Nikon Eclipse 80i with motorized scanning stage
Marzhauser Scan-24-410; optical polarization and
fluorescence microscope Olympus BX 50.

Image processing and analysis system LUCIA
(Laboratory Imaging, Ltd.).

Complete Micro Hardness Tester 240V 50 - 60Hz
(CSM Instruments).

Colour stationary CCD cameras Nikon DS-5M and
DVC 1310.

Stereomicroscope Nikon SMZ-2T.

Multi-modular thermal analyser SETSYS 12 fy
SETARAM with two measurement heads (TG-ATD
1600°C rod for the simultaneous measurement of
TG and DTA curves and the head TMA - Quartz for
the simultaneous measurement of thermal dilata-
tion).

Mechanical press ZWICK 1494, max. force 600 kN.



Mikrotvrdomér firmy CSM Instruments s méfenim
modulll pretvarnosti.

Karman’s triaxial cell KTK 100 with confining
pressure up to 100 MPa and possibility of perme-
ability measurement in deformation process.
Systém pro zpracovani a analyzu obrazu LUCIA
(Laboratory Imaging, Ltd.).

Barevné stacionarni CCD kamery Nikon DS-5M
a DVC 1310.

Stereomikroskop Nikon SMZ-2T.

Multimodularni termalni analyzator SETSYS 12 fir-
my SETARAM se dvémi vyménitelnymi méficimi
hlavami (hlava TG-ATD 1600°C rod umoznuijici
simultanni méfreni TG a DTA kfivek a hlava TMA -
Quartz umoznujici meéfeni dilatace v teplotnim
intervalu do 1200°C).

Mechanicky lis Zwick 1494, max. sila 600 kN.

Karmanova triaxialni bufka KTK 100 s moznosti
boé¢niho tlaku az 100 MPa a méfenim propustnosti
v procesu deformace.

Mechanicky lis ZWICK 1494 s triaxialni bunkou KTK 100
modifikovanou pro méfeni propustnosti / Mechanical press
ZWICK 1494 with triaxial cell KTK 100 modified for gas
permeability measurement

Zafizeni na mérfeni rychlosti Sifeni ultrazvukovych
vin v procesu zatézovani.

Izomet 2104, zafizeni na mérfeni tepelné vodivosti
a mérné tepelné kapacity.

Plynovy chromatograf DANI 1000 DPC: uhlovodiky
(C1 - C4), Hz, rozsah stanoveni: 0-5000 ppm.
Uhlovodiky C1 - C4 jsou stanovovany pomoci kolo-
ny Rt Alumina Plot s detekci FID, plynova chroma-
tografie s u.TCD pouzivana pro stanovovani vodiku.

Stacionarni plynové analyzatory: CH4 ,CO, CO,, O,,
rozsah stanoveni: objemova %.

Apparatus for measurement of ultrasonic wave
velocity in the process of loading.

Izomet 2104 for measurement of thermal conduc-
tivity and specific thermal capacity.

Gas chromatograph DANI 1000 DPC: (C1- C4), Ha,
range of content : 0 - 5000 ppm. Hydrocarbons C; -
C4 are determined by the column Rt Alumina Plot
with FID detection, gas chromatography with pTCD
detection is used for analysis of hydrogen.

Stationary gas analysers for CHs, CO, CO,, O,
range of content: vol. %.
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Oddéleni dezintegrace materialti

Department of material disintegration

Vedouci / Head
Tym / Staff

Ing. Josef Foldyna, CSc.

Hlavni témata vyzkumu

Oddéleni se zabyva predevSim studiem procesl
dezintegrace horninovych materiali a geomateriald
vysokorychlostnim vodnim paprskem. Okrajové je
feSena rovnéz problematika rozpojovani hornin
mechanickymi nastroji, stanoveni rozpojitelnosti
a abrazivnosti hornin.

Intenzifikace ucinkt vysokorychlostniho vodniho
paprsku

Vyzkumné aktivity jsou zaméfeny na studium
dynamickych projevi chovani pulsujiciho proudu
vody, definovani zakonitosti procesu buzeni a Sifeni
vysokofrekvencénich tlakovych pulsaci v kapaliné
ajejich vyuziti ke generovani vysokorychlostnich
pulsujicich vodnich paprsk.

Cilem vyzkumu je poznani podstaty procesu
generovani a prenosu pulsaci ve vysokotlakém
systému, formovani pulsujiciho paprsku a jeho
interakce s materialem.

Uginky rotaéniho pulsujiciho (vlevo) a rotaéniho konti-
nualniho (vpravo) paprsku na betonovy vzorek / Effects of
rotating pulsating (left) and rotating continuous (right) jets
on concrete sample

Abrazivni materialy pro abrazivni vodni paprsek

Tato oblast pokryva vyzkum v oblasti novych
abrazivnich materidll (pfirodnich i uméle vytvo-
fenych). Vyzkum je zaméfen na definovani roz-
hodujicich vlastnosti z hlediska maximalizace fez-
ného vykonu a minimalizace opotfebeni zaostfovaci
trysky a negativnich dopad( na pracovni a Zivotni

Ing. Pavel Jekl, Daria Novakova, Ludék Pivoda, Ing. Libor Sitek, Ph.D., Prof. Ing. Jaroslav Vasek, DrSc.

Main research topics

Research activities of the department are aimed in
particular at the high-speed water jet disintegration
of rock and geomaterials. In addition, problems
related to the rock cutting by mechanical tools, the
determination of workability and abrasivity of rocks
are solved marginally.

Intensification of high-speed water jet effects

Research activities are directed to study of dynamic
behavior of the pulsating water flow, definition of
natural relations of processes of excitation and
prop-agation of the high-frequency pressure
pulsations in the liquid and their utilization for the
generation of pulsating high-speed liquid jets. The
objective of the research is to understand
fundamental processes of generation and trans-
mission of pressure pulsations in the high-pressure
system, forming of the pulsating jet and its
interaction with the material.

Abrasive materials for abrasive water jet

The topic covers the research in the area of new
abrasive materials (both natural and artificially pro-
duced). The research is aimed at the definition of
crucial properties of abrasive materials from the
point of view of both maximizing the cutting
performance and minimizing the wear of cutting
head as well as their negative impacts on working
and living environment. The objective of the
research is development of the new generation of
abrasive materials.

New areas of high-speed water jet utilization

The research is oriented primarily at the machining
using the abrasive water jet to enable machining



prostfedi. Cilem feSeni je vyvoj nové generace
abrazivnich materiald.

Nové oblasti vyuZziti vysokorychlostniho vodniho
paprsku

Vyzkum v této oblasti je zaméfen predevdim na
obrabéni abrazivnim paprskem s cilem umoznit
obrabéni (soustruzeni, frézovani, lesténi, vrtani
apod.) tézkoobrobitelnych a neobrobitelnych ma-
terialll (kompozity, konstrukéni keramika, vysoko-
pevnostni slitiny, sklo, horniny apod.) a na vyuziti
vysokorychlostnich  vodnich  paprskd  k ultra-
jemnému mleti a dezintegraci material( v oblasti
produkce  submikronovych cCastic predevsim
geomateriald.

Vyznamné védecké vysledky
AKusticky generator tlakovych pulsaci

Byl vypracovan novy zpusob akustického gene-
rovani pulsaci kapalinového paprsku a navrzeno,
vyrobeno a odzkouSeno zafizeni vyuzivajici tohoto
zpusobu ke generovani pulsujiciho kapalinového
paprsku. Tlakové pulsace generované akustickym
budi¢em v akustické komofe vyplnéné tlakovou
kapalinou jsou zesileny a pfenaseny k trysce
kapalinovym vinovodem. K pfenosu pulsacni
energie od generatoru k trysce se vyuziva
stlaCitelnosti  kapaliny a naladéni akustické
soustavy. ZkouSky prokazaly vyrazné vySSi
vykonnost  pulsujiciho  vodniho  paprsku  pfi
rozpojovani materialll v porov-nani s kontinualnim
paprskem stejnych parametrd, ato diky ucinkim
impaktniho tlaku generovaného pulsujicimi paprsky
pfi dopadu na rozpojovany material a unavovému
namahani rozpojovaného materialu.
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CFD model vysokotlakého systému s integrovanym
akustickym generatorem tlakovych pulsaci - rozlozeni
statického tlaku / CFD model of high-pressure system with
integrated acoustic generator of pressure pulsations -
contours of static pressure

Numericky model akustického generétoru

Byl vytvofen CFD model vysokotlakého systému
s integrovanym akustickym generatorem pulsaci,
sestavaijici z akustické komory valcového prirezu,
prechazejici v kapalinovy vinovod opatfeny

(turning, milling, polishing, drilling, etc.) of difficult-
to-machine and non-machinable materials, such as
composites, ceramics, high-strength alloys, glass,
rocks, etc., and at the utilization of high-speed
water jets for ultra-fine grinding and disintegration
of ma-terials (primarily geo-materials) in the area of
production of submicron particles.

Obrabéni piskovcového vzorku abrazivnim vodnim
paprskem / Abrasive water jet machining of sandstone
sample

Important scientific achievements
Acoustic generator of pressure pulsations

A new method of acoustic generation of pulsations
of liquid jet was developed and an apparatus
utilizing the method for generation of pulsating
liquid jet was designed, manufactured and tested.
Pressure pulsations generated by acoustic actuator
in acoustic chamber filled with pressure liquid are
amplified and transferred by liquid waveguide to the
nozzle. Liquid compressibility and tuning of the
acoustic system are used for transfer of pulsating
energy from the generator to the nozzle. Tests have
proved considerably higher performance of
pulsating water jet in material cutting compared to
continuous one under the same operating
conditions. This is due to effects of the impact
pressure generated by an impact of pulsating jet on
the target material and fatigue loading of the
material.

Numerical model of acoustic generator

CFD model of the high-pressure system with the
integrated acoustic generator of pulsations was
created. The model consists of the cylindrical
acoustic chamber, the liquid waveguide fitted with
the pres-sure liquid feed and the nozzle. The fluid
flow in the model is solved as 3-D turbulent
compressible unsteady isothermal single phase
flow of water. The relatively good conformity of the
simulation and experimental results was verified by
the comparison of results of the simulation with the
laboratory measurement of the dynamic pressure in
the high-pressure system.



pfivodem tlakové kapaliny a zakonceny tryskou.
Proudéni je FteSeno jako 3-D, nestacionarni,
stlacitelné, isoter-mické, turbulentni a jednofazové.
Porovnanim vysledk simulace s vysledky
laboratorniho méfeni dynamického tlaku ve
vysokotlakém systému byla potvrzena relativhé
dobra shoda simulace s experi-menty.

Vizualizace pulsujiciho paprsku

Byl vypracovan specialni zpusob vizualizace pul-
sujicich vodnich paprskd, zaloZzeny na vyuZiti
stroboskopického efektu. Frekvence zableskl stro-
boskopu je fizena frekvenci tlakovych pulsaci ve
vysokotlakém systému generujicim pulsujici papr-
sek. Pomoci vizualizace je studovan vliv pracovnich
parametrd a konfigurace akustického generatoru
vysokofrekvencnich tlakovych pulsaci na formovani
a morfologii pulsujiciho paprsku.

Morfologie zrn olivinového koncentratu / Morphology of
grains of olivine concentrate

Abraziva pro technologie vysokorychlostniho
vodniho paprsku

Abrazivni materialy byly zhodnoceny jak z hlediska
mineralogického a petrologického, tak také z hle-
diska jejich chovani v procesu generovani ab-
razivniho vodniho paprsku a pfi plsobeni na
rozpojovany material. Byly vypracovany metodiky
pro hodnoceni vstupnich vlastnosti abrazivnich
koncentratl, fezného vykonu abraziva na referen-
¢nich materialech, opotfebeni zaostfovaci trubice,
metodika pro popis a morfologickou analyzu zrna
afeznych stop v makro- a mikroméfitku pomoci
obrazové analyzy. DalSim plvodnim vysledkem je
stanoveni biologické Skodlivosti respirabilni frakce
prachu, ktera vznikd dezintegraci pfirodnich
a syntetickych abraziv a mineral( skupiny kfemene
pfi aplikaci abrazivniho vodniho paprsku. Prace
pfispéla k formulovani pretrvavajicich problémi
a novych témat pro dalSi vyzkum v této oblasti.

Vybrané publikace / Selected publications

Pulsujici plochy paprsek vytékajici z trysky (20 MPa, ekv.
pramér 1,5 mm) / Pulsating flat jet escaping from the
nozzle (20 MPa, eq. diameter 1.5 mm)

Visualization of pulsating jet

A special method of visualization of pulsating water
jets based on the application of stroboscopic effect
was elaborated. The frequency of stroboscope
flashing is controlled by the frequency of the
pressure pulsations in the high-pressure system
generating the pulsating jet. The visualization is
used to study influence of operating parameters
and the geometric configuration of the acoustic
generator of pressure pulsations on the forming and
the morphology of the pulsating water jets.

Abrasives for high-speed water jet technologies

Abrasive materials were evaluated both from
mineralogical and petrological points of view and
also from the point of view of their behavior during
the process of abrasive water jet generation and its
action on material to be cut. Methodologies for
assessment of initial properties of abrasive
concentrates, their cutting efficiency in reference
materials and wearing effects on focusing tube
were developed together with methodology for
description and morphological analysis of grains
and cutting kerfs in macro- and micro-scales by
image analysis. Determination of biological
noxiousness of respirable dust fraction resulting
from disintegration of natural and synthetic
abrasives and minerals of the quartz group during
application of abrasive water jet represents another
original result of the research. The work contributed
to formulation of both enduring problems and new
themes for further research in the above mentioned
area.
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Véclav Zotyka
Hlavni témata vyzkumu

Oddéleni se zabyva zkoumanim pfirozenych i an-
tropogennich vlivi na geomechanické pochody
v zemské klfe. Problémy hlubinného dobyvani
lozisek, podzemniho stavitelstvi a dil¢i problémy
geotechnické a geomechanické i problémy vétrani
podzemnich prostor jsou feSeny jak na bazi védec-
ko-vyzkumné, tak i v oblasti praktického vyuziti
s ohledem na hodnoceni resp. navrhy zajisténi sta-
bility pfirozenych i uméle vytvofenych podzemnich
prostor a staveb, zajiSténi bezpecnych funkcénich
podminek.

Kuzelova tenzometrickd sonda pro dlouhodoba méreni
zmén napéti pfipravena k instalaci / Conical gauge probe
for long term monitoring of stress tensor changes is pre-
pared for installation

Vyzkum napétovych a deformacnich stavu
horského masivu

Zjistovani prostorové distribuce, velikosti a orien-
tace pfirozeného i indukovaného napétového pole
v zavislosti na geologické a tektonické situaci, an-
tropogennich aktivitach v masivu a analyza jeho
projevl. Vyzkum je zaméfen na zjistovani skutec-

Main topics

The department investigates natural and anthro-
pogenic impacts on geomechanical processes in
the Earth crust. The problems of underground
mining, underground civil engineering, some geo-
technical and geomechanical problems and the
problems of underground space ventilation are
solved both for obtaining scientific results and
solving practical problems. Solution of stability of
natural and artificial underground openings serves
to ensure safe operational conditions.

Investigation of stress and strain states
in rock mass

The research concerns space distribution, magni-
tude and orientation of natural and induced stress
fields in relation to geology, tectonic situation,
anthropogenic activities in rock mass and analysis
of stress state manifestation. Research is aimed at
investigation of real rock mass stress field and its
changes by hydrofracturig, use of conical gauge
probe and gauge rock bolt measuring; geomech-
anical monitoring, measurement of underground
opening deformation and analysis of the stability
states; application of mathematical models in
geomechanics and geotechnics for investigation of
processes in rocks and soils from the engineering
point of view; dynamical geomechanical events in
rock mass; influence of geological and anthropo-
genic underground activity on subsidence of the
Earth surface.

Investigation of reinforcing methods and
aimed adjustment of the rock mass properties

The research concerns distribution, magnitude and
orientation of natural and induced stress fields in
relation to geology, tectonic situation, anthropo-
genic activities in rock mass and analysis of stress
state manifestation. Research is aimed at inves-
tigation of real rock mass stress field and its
changes by hydrofracturig, conical gauge probe and
gauge rock bolt measuring; geomechanical moni-
toring, measurement of underground opening defor-
mation and analysis of the stability states; appli-
cation of mathematical models in geomechanics
and geotechnics for investigation of processes in
rocks and soils from the engineering point of view;
dynamical geomechanical events in rock mass;
influence of anthropogenic underground activity on
subsidence of the Earth surface.



ného napéfového pole v masivu a jeho zmén
metodou hydroporuSovani, vyuzitim kuzelové ten-
zometrické sondy a tenzometrickych svorniki;
geomechanicky monitoring, méfeni deformaci pod-
zemnich prostor a analyzu stabilitnich stav(;
aplikace matematickych modelll na geomechaniku
a geotechniku s dirazem na zkoumani proces( v
hornindch a zeminach z inzenyrského hlediska;
dynamické geomechanické jevy v horském masivu;
charakter vlivi geologie a antropogenni podzemni
aktivity na pohyby zemského povrchu.

Vyzkum prostiedkt zpevriovani a cilené
upravy viastnosti masivu

Rozvoj modernich metod stabilizace masivu zejmé-
na chemickymi injektdznimi médii, svornikovanim
a kotvenim, resp. vzajemnou kombinaci. Studium
vlastnosti pouzivanych injektaznich médii - chemo-
reologie, pruznost, pevnost, pretvarnost, propust-
nost v zavislosti na rdznych parametrech aplikace.
Pfiprava a studium fyzikalné mechanickych vlast-
nosti vzniklych geokompozitl, véetné adhezni
pevnosti. Proudéni injektaznich hmot v pérovitém
a mezerovitém materialu. Ovéfovani technologic-
kych postupd. Navrhy a hodnoceni realnych projek-
tl zpeviovani chemickou injektazi, svornikovanim
a kotvenim, resp, jejich kombinaci, z hlediska geo-
technického zajisténi stability a funkénosti podzem-
ni stavby, méfeni Unosnosti svornikové vyztuze.
Matematické modelovani proudéni tuhnoucich
injektaznich médii v trhlinich.

Vyzkum v oblasti proudéni ovzdusi
v podzemnich prostorach

Matematické modelovani proudéni plyn(i ve speci-
fickych podminkach. Vypocty vétrani v chodbach
podzemniho dila, pfipadné s pouzitim strojniho
chlazeni. Modelovani a vypocty Sifeni spalin
pozaru v dalnim dile. Modelovani rozvoje pozaru
v zavale. Modelovani proudéni plynt v odvalech.

Vypocet moznosti vzniku zaparu v odvalu Hefmanice /
Calculation of possible infusion in spoil bank Hermanice

< ||"

Testovani Unosnosti svornik(l / Testing of rock bolt
carrying capacity

Matematické modelovani tuhnuti proudici pryskyfice po-
rézni trhlinou / Mathematical modelling of curing resin
flowing through porous fracture

Investigation of air flow in underground openings

Mathematical modelling of gas flow in specific con-
ditions. Computation of ventilation in the under-
ground galleries optionally with the use of machine
cooling. Modelling and calculation of spreading of
the combustion products of mine fire in mine gallery
system. Modelling of mine fire expansion in goaf.
Modelling of gas flow in spoil banks.

Important achievments

Improving of rock mass properties
by grouting means

Collection of knowledge of the methods and results
of goal-directed influencing of rock mass properties
by chemical grouts have been investigated.
Particularly increasing of safety level and stability of
underground openings in the conditions of in-
creased static and dynamic stress have been
studied. Especially reinforcing of the low strength
but brittle layers of a rock mass around under-
ground openings is characterized by qualitative
modification of the deformational properties of
arising geocomposites. It vents itself in consider-



Vyznamné vysledky

Zlepsovani viastnosti horninového
masivu injektaZemi

Soubor poznatkl o postupech a vysledcich cileného
ovliviiovani vlastnosti horninového masivu pomoci
chemickych injektaznich prostfedkd predevSim za
ucelem zvySeni bezpecnosti a stability podzemnich
dél v podminkach zvySeného statického a dyna-
mického namahani. Zejména zpevnéni malo pev-
nych, ale kifehkych vrstev masivu v okoli podzem-
nich dél je charakterizovano kvalitativni zménou
pretvarnych vlastnosti vzniklého geokompozitu,
projevujici se ve vyznamném zvySeni soudrznosti
a vznikem rezidualni pevnosti materialu za mezi
poruseni puvodniho materialu. Podobné Ize pou-
zitim vhodné volenych injektaznich material( cilené
oSetfit systém jiz existujicich trhlin v masivu a za-
jistit tak v pfipadé vyznamnych deformaci jeho
zvySenou soudrznost nebo dosahnout v makro
méfitku rehabilitace az plvodni pevnosti neporu-
Seného materidlu. Prace byla zavrSena navrhy
a realnym ovérenim metodik a technologii zpevnéni
masivu pomoci chemickych injektazi v podminkach
uhelného hornictvi. Experimenty in-situ prok4zaly
realnost a opravnénost vyuziti chemickych injektazi
pro cilenou Upravu materialovych vlastnosti masivu
v praxi. Vybornych vysledk(i zpevnéni je dosaho-
vano zejména v kombinaci s kotevnimi prvky.

Uhelny geokompozit po zkouSce v prostém tlaku si i pfes
zna¢né poskozeni stale udrzuje soudrznost / Coal
geocomposit after uniaxial test. Althought geocomposit is
greatly damaged, relative coherence of it is still kept.

Indukované napétové pole na pozadf
primarniho napéti ovlivhéného strukturné
geologickymi nehomogenitami

Byl rozSifen unikatni soubor méfeni horizontalnich
napéti v Ceské Céasti hornoslezské panve. Vétsi
hlavni napéti se smérové sblizuje s vyznamnymi
geologickymi strukturami, tj. nejen s vyznamnymi
tektonickymi poruchami, ale i podél vrasovych
struktur. Vétsi napéti dosahuje v priméru k hodnoté
vertikalniho geostatického zatizeni, mensi pak
k jeho 0,5 - 0,6 ndsobku. Byl vytvofen a analyzovan
rozsahly 3D matematicky model oblasti obsahujici

able increasing of cohesion and rise of residual
strength over the ultimate strength of rock material.
Likewise, by using suitably chosen grouts, it is
possible to treat existing joint system in rock mass
and to guarantee increased cohesion even in the
case of significant deformations or to reach (in
macro-dimension) a rehabilitation of material
strength even up to original strength of the intact
material. The real verifications of the methods and
technologies of rock mass reinforcing by chemical
grouts were done by in-situ experiments in coal
mines. The field experiments document real
possibility and effectivity of chemical grouting for
goal-directed material improvement of rock mass
properties in practice. Especially good reinforcing
was achieved in combination with the anchoring
elements.

Induced stress field on the background of primary
stress influenced by structural - geological
inhomogenities

The unique set of stress measurements in the
Czech part of the Upper Silesian basin has been
extended. The direction of the major principal stress
parallely approaches the geological structures, i.e.
the tectonical faults but also the folding structures.
The major principal stress in average achieves the
value of the overburden load, the minor principal
stress is 0.5 - 0.6 multiple of it. We created the
large 3D mathematical model of the area containing
detailed information about the mining and geo-
logical situation in the 2™ block of the CSM Colliery
The verifications of hypotheses for clarification of
the stress field distribution in the area proved that
the distribution of horizontal stress in the area in the
depth of 1000 m under the surface is primarily
induced by overburden load and formed by the
structural and geomechanical properties of the
area. The additional part of the stress caused by
shift of the Carpatian napes has not been verified in
the whole analyzed area. The influence is only
acceptable in the east part of the monitored area
adjacent to the Tesin fault. For measurement of the
induced stress changes by overcoring method,
a prototype of an equipment was developed, which
is unique in the Czech Republic. The main idea is
based on application of the conical tensometric
head, which makes the measurement of whole
stress tensor in a single position possible. Wireless
recording simplifies and facilitates to observe the
process of overcoring. The simplified variant of the
probe is applicable for long time monitoring of
stress changes as well.

Mathematical modelling of mine fire effect on air
flow and propagating of mine fire products within
mine ventilation network

In spite of big expansion of security interlocking and
measurement technologies as well as development
of application of materials with considerably redu-
ced inflammability a potential rise of mine fire in any
place of underground mine cannot be excluded.



podrobné informace o dliiné geologické situaci ve
2. kfe Dolu CSM. Vysledky verifikace hypotéz
objasfiujicich prostorovou distribuci skute¢ného
napétového pole ve sledované a modelované
oblasti regionu umoznuji pfedpokladat, Ze distri-
buce horizontdlniho napéti ve vybrané oblasti
v hloubkach do 1000m pod povrchem je induko-
vana zejména geostatickym zatizenim a formovana
stavbou a geomechanickynu vlastnostmi materialu
masivu. Aditivni slozka napéti, odvozena od nasunu
karpatskych pfikrovd, neni v téchto hloubkach
dostate¢né prokazateha v celé analyzované oblasti.
Jeji pfipadny vliv je akceptovatelny pouze ve vy-
chodni ¢asti sledované oblasti pfiléhajici TéSin-
skému zlomu. Byl vyvinut prototyp v Ceské
republice unikatniho zafizeni pro méfeni napéti
metodou odlehceni vrtného jadra. Podstata spociva
ve vyuziti kuzelového tvaru tenzometrické hlavy,
umoziujici méfeni celého tenzoru napéti viednom
mist¢ a bezdratovy zaznam dat zjednoduSuje
a umoznuje sledovat cely proces uspésného obvr-
tavani. ZjednoduSena varianta sondy umoznuje
vyuzit kuzelovou hlavu i pro dlouhodoba méreni
zZmén napéti.

Matematické modelovani viivu didlniho poZaru na
proudéni vétrd a siteni zplodin ve vétrni siti dolu

Pfes veliky rozmach zabezpefovaci a méfici tech-
niky, rozvoje vyuzivani materiali se znacné sni-
Z2enou hoflavosti nelze vylouCit moznost vzniku
exogenniho pozaru v kterémkoliv misté v dole.
Vznik pozaru je velmi nebezpeCny pro pracovniky
dolu nejen vznikem a Sifenim pozarnich zplodin
obsahuijicich toxické latky, které jsou unaseny do
jinych dulnich dél,ale rovnéz tim, ze vlivem tepla,
které pfi pozaru vznika,dochazi ke zménam mnoz-
stvi a sméru objemovych pratokl ve vétrni siti dolu.
Hlavnim cilem projektu bylo vytvofeni matematic-
kého modelu,ktery postihne vliv exogenniho pozaru
na proudéni vétrd a Sifeni pozarnich zplodin ve
vétrni siti dolu.Matematicky model byl zpracovan ve
formé pocitatového programu s nazornym grafi-
ckym editorem pro zobrazeni vétvi a jejich hlavnich
parametrd - objemovy pritok, tlakova ztrata, teploty
v oblasti pozaru, chemické sloZeni dilnich vétra
v ramci celé vétrni sité dolu.

Poklesova kotlina u rudnych Zilnych
loZisek deskového typu

Prognéza vyvoje poklesovych kotlin nad hlubinné
dobyvanymi rudnymi zilnymi lozisky, deskovitého
typu s pevnymi privodnimi horninami (loziska typu
Roznd) je velmi specifickym problémem a podle
dostupné odborné literatury neni doposud uspoko-
jivé vyfeSena. V navaznosti na dlouhodoba geode-
tickd pozorovani byl popsan nové pojaty mecha-
nismus vzniku poklesové kotliny nad uranovym
loziskem Rozna. Na jeho zakladé je vypracovan
geomechanicky model situace na lozisku, ktery pak
s vyuzitim matematického modelovani vyvoje pokle-
sl povrchu umozriuje prognézovat vyvoj poklesové
kotliny jak ve fazi dobyvani loziska, tak i obdobi po

The rise of mine fire is very dangerous for mine
personnel not only due to developing and pro-
pagating of mine fire products containing toxic
substances which are entrained into other mine
workings, but also due to the fact that changes in
quantity and direction of volumetric air flow within
mine ventilation network occur by thermal effect of
heat generated by mine fire. Main aim of the project
was development of mathematical model, which will
explain the impact of mine fire on air flow and on
propagation of mine fire products within mine
ventilation network. The mathematical model was
elaborated in form of computer programme with
synoptic graphic editor for representing of venti-
lation branches and their basic parameters such as
volumetric through-flow, depression, temperatures,
chemical composition of the mine air.
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Vysledek modelovani poklest (Dolni Rozinka) / Result of
modeling of surface subsidance (Dolni Rozinka)

New methods of prognosis of surface subsidence
affected by underground exploitation of ore vein
deposits of RozZna type

A prognosis of development of subsidence de-
pressions above ore vein deposits of slab-like type
with solid adjacent rocks (deposits of Rozna type)
mined by underground method is a very specific
problem and it has not been satisfactorily solved
until now. In connection with long-term surveying
observations a newly conceived mechanism of
genesis of subsidence depression above uranium
deposit of Rozna was described. Based on it,
a geomechanical model of deposit situation is ela-
borated which then enables by means of mathe-
matical modelling of surface subsidence develo-
pment to predict of development of subsidence
depression both in phase of deposit mining and in
period after termination of mining works.



ukondeni tézebnich praci.

Soubor poznatkt o pricinach diinich otrest
a opatreni pro minimalizaci jejich ucinka

Na zakladé podrobné analyzy otfesti v OKR od ro-
ku 1989 a matematického modelovani byly shro-
mézdény a analyzovany poznatky o hlavnich pfi-
¢inach dllnich otfesli, byla navrzena opatfeni
k minimalizovani jejich vzniku . Dale byla studovana
moznost zlepSeni dynamické unosnosti vyztuze
v exponovanych ¢astech dolu k minimalizaci pfi-
padnych projevd dualniho otfesu. Poznatky byly
formulovany do nové vzniklé vyhlasky CBU 659/04
Sb. a navaznych predpist Pracovni pravidla a Me-
todické principy.

Collection of knowledge of rockbursts in coal mines
and the means for minimization of their impacts

Knowledge of main causes of rockbursts were
collected and analyzed on the base of detailed
study of the rockbursts in Ostrava-Karvind coal
basin from 1989 and by means of mathematical
modelling. The means for improvement of dynamic
bearing capacity of support in exposed part of mine
for minimization of eventual rockburst demonstra-
tion were studied. Proposal of the prevention
measures for decreasing risk was partly supple-
mented into new decree No. 659/04 Sb. issued by
the Czech Mining Authority and partly into the other
legislative changes in Working rules and Methodi-
cal principles.
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Hlavni zaméreni vyzkumu

Studium vybranych fyzikalnich poli a jejich projevu
v horninovém masivu a observatorni ¢innost.

Interpretace a modelovani projevu indukované
seizmicity v karvinské oblasti

Hlavnim cilem je prozkoumat experimentalné
avypoCty dynamické chovani technologickych
konstrukci a staveb vystavenych nestacionarnimu
dynamickému zatizeni technickou seizmicitou,
predev§im seizmicity indukované dualni ¢innosti
v oblasti kolem Karviné. Provadéna jsou méfeni na
permanentnich stanovistich, ale také je zrealizova-
no nékolik kratkodobych experimentalnich méfeni
ve specifickych objektech. Soucasti tématu jsou
povrchova geodeticka méfeni pro sledovani cho-
vani horninového masivu v pocatecni fazi pod-
dolovani a vyvoj postupul pro spole¢nou interpretaci
geodetickych a geofyzikalnich dat. Aktivita je sou-
¢asti dvou doktorandskych témat.

Studium seizmického reZimu severni casti
moravsko-slezského regionu

Prvni studie sledovaného regionu byly zahajeny
vroce 1997. K zakladnim aktivitam patfi monito-
rovani regionalni seizmické aktivity, zfizovani
solitérnich stanic, identifikace zaznam(l a detailni
interpretace seizmickych jevd. Data jsou vyuzita

Main research topics

Study of selected physical fields and their mani-
festation in rock massif and observatory.

Interpretation and modeling of seismicity
in Karvina region

Main aim is to explore by experiments and calcula-
tions the dynamic behavior of technological struc-
tures and buildings that are under non-stationary
dynamic loads by technical seismicity, especially by
seismicity induced by mining activities in the Kar-
vind region. Measurements at solitaire permanent
stations are performed and also some short-term
measurements were realized. Surface geodetic
measurements for study of sinking effects during
initial periods of underground mining are realized
and new methods for joint interpretation of geodetic
and geophysical data are developed. Two PhD
thesis have this topic.

Study of seismic regime in northern part
of the Moravo-Silesian Region

First studies of given region were initiated in 1997.
Monitoring of regional seismic activity, establish-
ment of solitaire stations, identification of records
and detailed interpretation of seismic events are
basic activities. Obtained data is used also for study
of velocity field of seismic waves on region under
study and for determination of character of surface
waves. Interpretation of data are performed in co-
operation with Institute of Physics of the Earth
(IPE), Masaryk University Brno, operation of station
Ostrava-Krasné Pole (part of national network) in
co-operation with Geophysical Institute of ASCR,
Prague and VSB - Technical University of Ostrava.

Development of measurement methods
and interpretation methodologies

This topic results from joint theme with prof. Lyu-
bushin from Institute of Physics of the Earth,
Russian Academy of Sciences, Moscow (e.g. using
of wavelet transform for seismological studies) and
also exploitation of historical mine as natural
laboratory for research of new methodology for
geomechanical measurements.



i pro studium rychlostniho pole seizmickych vin na
zkoumaném Uzemi a vlastnosti povrchovych vin.
Interpretace dat probihd v kooperaci s Ustavem
fyziky Zemé MU Brno, provoz stanice narodni sité
OKC probiha v kooperaci s Geofyzikalnim ustavem
AVCR, v.v.i. Praha a VSB - Technickou univerzitou
Ostrava.

Vyvoj metod méreni a interpretacnich postupt

Aktivita vychazi ze spole¢ného tématu s prof. Lyu-
bushinem z UFZ Ruské akademie v&d v Moskvé
(napriklad uziti waveletové transformace pro
seizmologické studie) a dale vyuziti historického
ddlniho dila jako pfirodni laboratofe pro vyzkum
novych metodik geomechanickych méfeni.

Vyznamné védecké vysledky

Waveletovy rozklad vinovych obrazu seizmickych
Jevi

Dil¢imi cili bylo vyuziti waveletové transformace pro
filtrace signald, stanoveni optimalni waveletove
baze (podle minima optimalni entropie) a optimalni
hladiny pro paketovy rozklad. Prostorové rozlozeni
absolutnich hodnot waveletovych koeficientli je
pouzivano pro nhazornou presentaci signalu
v ¢asoveé-frekvenéni oblasti. Analyzou pikl v tomto
zobrazeni ziskame predstavu o jejich frekven&nich
a Casovych rozsazich. Tyto informace jsou testo-
vany k vyuziti pro typovou analyzu souboru signalu.

Seizmicita severni ¢asti moravsko-slezského
regionu

Seizmicka aparatura PCM3-EPC vyvinuta na oddéleni /
Seismic apparatus named PCM3-EPC developed at the
department

Pfirozena seizmicita je od roku 1993 nizka,
napriklad v roce 2006 bylo zaznamenano jen pét
slabych zemétfeseni. V oblasti jsou dale zazna-
menavany seizmické projevy dilné indukovanych
jeva z hornoslezské panve (karvinské i polské
Casti), Legnicko-Glogowského meédného regionu
a Lubinské oblasti. Napfiklad, dulni otfesy ze zafi
afijna 2006 z karvinské oblasti mély lokalni mag-
nitudou 2,2 a 1,6. Ve spolupraci s Ustavem fyziky

Important scientific achievements

Wavelet decomposition of wave patterns
of seismic events
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Casové-frekvenéni rozklad seizmologického signalu s po-
uzitim waveletové transformace / Time-frequency decom-
position of seismic signal using wavelet transform

Partial aims are using of wavelet transform for
signal filtrations, determination of optimal wavelet
base (according minimum of optimum entropy) and
optimal levels for packet decomposition. Spatial
mapping to plan of the absolute values of wavelet
coefficients is used for concise presentation of the
decomposed signal in time-frequency domain. This
analysis is used for frequency and time interval of
significant peaks. Obtained results are tested for
type analysis of data set.

Seismicity of northern part
of the Moravo-Silesian Region

Natural seismicity is since 1993 very low; in year
2006 only five weak earthquakes were recorded. In
region under discussion, seismic manifestations
generated by mining induced seismicity in Upper
Silesian Coal Basin (both Karvina and Polish parts),
Legnica-Glogow Copper District and Lubin Copper
Basin are detected. For example, rockbursts from
Karvina basin originated in September and October
2006 had local magnitude 2.2 and 1.6 respectively.
About 1000 microearthquakes with maximum local
magnitude up to 1.9 are recorded in co-operation
with the Institute of Physics of the Earth (IPE),
Masaryk University Brno are during last decade.

Using refracted measurements, 1-D shallow velo-
city model of was firstly elaborated for this region;
typical characteristic is low velocities in shallow
depths (vp < 4.5 km/s) and significant increasing of
velocity up to depth 1 km (vp= 5.8 km/s).

Stability study of medieval Mine Jeronym
Distributed control and measurement system for

measurement of seismic load, changes of level of
mine water, developing of failures in rock massif,



Zemé Masarykovy univerzity v Brné bylo za posle-
dnich 10 let detekovano asi 1000 mikrozemétfeseni
s lokalnim magnitudem do 1,9.

Na z&kladé refrakCnich méfeni byl poprvé pro
vySetfovanou oblast odvozen z vyhlazenych hodo-
chron P-vin 1-D model nejsvrchnégjsi ¢asti zemské
kiry, pro tento model je charakteristické, Ze nizké
pfipovrchové rychlosti (ve < 4,5 km/s) vykazuji vy-
razny narlst do hloubek kolem 1 km, kde dosahuji
rychlosti kolem vp = 5,8 km/s.

Studium stability stfedovékého Dolu Jeronym

V historickém dalnim dile Jeronym je postupné bu-
dovan distribuovany meéfici systém, ktery umozni
méfeni seizmického zatizeni, Urovni hladin ddlnich
vod, rozevirani puklin v horninovém masivu, kon-
vergenci, zmén geometrie dulniho dila (deformace
komor) a zmén tenzoru napjatosti horninového
masivu. Jako fFidici jednotka se vyuziva jedno-
deskovy pocital seizmické registraCni aparatury.
Jeji komunikace s vyhodnocovacim centrem v UGN
AV CR pies GSM sit se vyuziva také pro prenos
namérenych dat. Méfici systém poskytuje data pro
posuzovani stability dualnich prostor, v nichz se
planuje realizace muzea.

Vyznamné aktivity v roce 2007

Nové poznatky a méfeni v seizmologii, inzenyrské
geologii a geotechnice OVA'07, 16. rocnik regio-
nalni konference seizmolog(l, inZenyrskych geo-
fyzik( a geotechnik(l s mezinarodni ucasti.

I'Reéveni dilCiho ukolu Vyzkumného zaméru, projektu
GACR, vyzkumného projektu Ceského bariského
Ufadu (rok 2007) a dil€ich ukoll pro praxi.

Spolec¢né védecké pracovisté s Katedrou geotech-
niky a podzemniho stavitelstvi Fakulty stavebni
VSB - Technické univerzity Ostrava, téma Méfeni
a analyza technické seizmicity.

Reseni spoleéného tématu (navazujici tfeti téma)
v ramci kooperace Ruské a Ceské Akademie véd
s nazvem Analyza geofyzikalnich dat s pouzitim
modernich matematickych metod (2006-2008).

Vybrané publikace / Selected publications

changes of underground spaces (deformation of
spaces) and changes of stress tensor in rock massif
is gradually built in medieval tin mine. Single-board
PC of seismic apparatus is used as base of control
system. Transmission via GSM network enables to
control system and also to transfer measured data
to operative system at the Institute of Geonics. This
system provides data for study of stability of mine
spaces, in which new museum is planed.

Cidlo pro méfeni rozevirani puklin v komote K1 / Sensor
for measurement of developing of failures in rock massif in
chamber K1

Important activities in 2007

New Knowledge and Measurements in Seismology,
Engineering Geophysics and Geotechnics OVA'07,
16" regional conference of seismologists, engi-
neering geophysicist and geotechnical engineers
with international participation.

Solution of partial topic of Research Programme of
the AS CR, projects of Czech Grant Foundation,
research task of Czech Mining Bureau and partial
tasks for field (2007).

Joint scientific laboratory with Department of geo-
technics and underground engineering, Faculty of
Civil Engineering, VSB - Technical University of
Ostrava, topic Measurement and analysis of tech-
nical seismicity.

Solution of joint theme (consequential third themes)
in frame of co-operation of Russian and Czech
Academies named Analysis of geophysical data
using modern mathematic methods (2006-2008).
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Hlavni témata vyzkumu

Témata feSeni vychdzi z vyzkumného zadméru
Efektivni metody numerického modelovani fyzikal-
nich jevd v geologickém prostredi. Toto zaméreni
zahrnuje nékolik oblasti. Prvni z nich je numerické
modelovani tepelnych (T), hydraulickych (H) a me-
chanickych (M) procesli v horninach, a to jak od-
délené bez vzajemného vlivu, tak sdruzené s uva-
Zovanim vazeb mezi procesy. K tomuto modelovani
patfi vyvoj numerickych metod a vykonnych fesicq,
které umoznuji feSeni rozsahlych 3D uloh. Umoz-
fuje také wuvazovani slozitéjSiho nelinearniho
chovani geomaterial a dale analyzu a snizeni vlivu
nejistoty ve vstupnich datech. Z této oblasti vyplyva
fada impulz( pro vyzkum v aplikované informatice,
v oblastech optimalizace programd, paralelnich
a distribuovanych vypoc¢tli i v oblasti pocitacové
grafiky, vyvoje metod pro efektivni pfipravu modeltl
a vizualizaci vypoctenych fyzikalnich poli. Nové
rozvijenou oblasti jsou metody pro multi-scale
modelovani uloh s velkou heterogenitou & mikro-
strukturou a ulohy identifikace materidlovych para-
metrl. Specifickou oblasti je modelovani special-
nich vyztuzi a geotechnickych prvka (kotvy, geosyn-
tetika) a modelovani chovani visutych a kabelovych
most0.

Hlavni védecké vysledky

Hlavni vysledky se tykaji oblasti numerického
modelovani THM procesd (R. Blaheta a dal.)
aoblasti homogenizace a analyzy zavéSenych
i visutych mosta (J. Malik). Rozsah publikace nas
nuti nepopisovat daldi vysledky, napf. vyzkum
v materialovém inzenyrstvi.

Modelovani THM procest hornindch

Pro modelovani termo-mechanickych proces( a vy-
voj numerickych metod slouzi vlastni software
GEM3. Ten byl vyuzit pro feSeni fady uloh velkého
rozsahu v fadech milionG stupnd volnosti. Klasicky
Slo o ulohy geomechaniky, nové jde o ulohy termo-
mechaniky s aplikacemi v ulohdch podzemniho
ukladani vyhorelého jaderného paliva. ReSeni ex-
trémné rozsahlych udloh je umoznéno vyuzitim
vlastnich vysledk( v oblasti iteracnich metod a pa-
ralelnich vypoct.

Main research topics

The topics correspond to the research plan
Effective Methods of Numerical Modeling of Physi-
cal Phenomena in Geological Environment. This
orientation includes several research fields. The
first of them is numerical modelling of heat (T), hy-
draulic (H), and mechanical (M) processes in rocks,
which is done both separately, neglecting the mu-
tual influences, and jointly as a coupled multiphy-
sics modelling. The research in this area includes
development of numerical methods and high perfor-
mance solvers that enable solution of large-scale
3D problems, considering more complicated non-
linear behaviour of geomaterials as well as ana-
lyzing and reducing influence of uncertainty in input
data. The described field of modelling brings a lot of
motivation to applied computer science. More pre-
cisely, it motivates the research in code optimiza-
tion, in parallel and distributed computing or com-
puter graphics and the work in effective methods for
preparing input data and visualization of the com-
puted physical fields. The methods for multi-scale
modelling of problems with high heterogeneity or
microstructure and methods of identification of ma-
terial parameters are newly opened research to-
pics. A specific field is the modelling of special
reinforcement and geotechnical elements (bolts,
geosynthetic materials) for geomechanics and civil
engineering and modelling of behaviour of cable
stayed and suspension bridges.

Main research results

The main research results concern the field of nu-
merical modelling of the THM processes (R. Bla-
heta et al.) and the field of homogenization and
analysis of cable stayed and suspension bridges
(J. Malik). The extent of this brochure does not
allow to describe more results, e.g. research in ma-
terial engineering.



Konecnéprvkovy model projektu ulozisté vyhorelého ja-
derného paliva (GEM software) / Finite element model of a
project of the spent nuclear fuel repository (GEM software)

Schwarzovy metody rozdéleni oblasti

Radu novych vysledkd pfinesl vyzkum a vyuziti
Schwarzovy metody pro paralelni feSeni okrajovych
uloh vedeni tepla a pruznosti, ktera vyuziva dekom-
pozici ulohy pomoci rozkladu zajmové oblasti na
prekryvajici se podoblasti. Ukazali jsme, Ze pro
efektivni feSeni uloh pruznosti je potfeba k rozkladu
doplnit vhodné hrubé Fedeni nerozlozené ulohy a ze
takové hrubé feSeni Ize vytvofrit Cisté algebraicky -
agregaci a pribliznym feSenim agregované ulohy
vnitfnimi iteracemi. Pfitom Ize korektné vyuzivat
i nesymetrické varianty predpodminéni. V pfipadé
evoluéni ulohy vedeni tepla jsme ukazali, ze naopak
neni vibec potfeba dodavat hrubou ulohu. Nové
jsme navrhli variantu Schwarzovy metody pro fe-
Seni Uloh podzemniho proudéni smiSenou metodou
kone¢nych prvka.

Agregace a algebraicky multigrid

Radu ugéinnych numerickych metod pro mate-
matické modelovani Ize vytvofit s vyuzitim hrubého
a zjemnéného déleni zajmové oblasti na kone¢né
prvky. Nékdy je v3ak takové dvoji déleni tézké, a je
fada dlivodl, pro¢ uvazovat o algebraickém vy-
tvofeni hrubé diskretizace. Agregace jsou jednou
z moznosti algebraické konstrukce hrubé diskreti-
zace, kterou se jiz dlouhou dobu zabyvame. No-
vé vysledky se vztahuji ke kombinaci agregaci
s hierarchickym pfedpodminénim, k pouziti v ramci
nekonformni metody koneCnych prvkd a k vyuziti
agregaci u Schwarzovych metod.

Paralelni vypocty

Rozvoj paralelnich vypoc¢td byl na Ustavu zahdjen
jiz roku 1995 ucasti ve dvou projektech s podporou
EC s nazvem High Performance Computing in
Geosciences I, Il. V soucasnosti je predmétem
zajmu implementace Schwarzovych metod pro
feSeni T, H, M uloh na paralelnich pocitaCich.
Samotné paralelni kody jsou vystavény na soucas-
nych standardech pro paralelni zpracovani, coz
jsou MPI pro platformy s distribuovanou paméti,
napfiklad klastry, a OpenMP pro platformy se sdile-
nou paméti. Ustav vlastni mensi paralelni vypocetni
systémy obou typl. Rozsahlejsi paralelni vypocty,
vyuzivajici desitky procesor(, mohou byt diky napo-

Modelling of THM processes in rocks

The in-house finite element software GEM3 is deve-
loped for modelling of thermo-mechanical pro-
cesses and testing of numerical methods. The code
has been applied for solving large scale problems
with millions of nodal points. Originally the code
was used for the solution of geomechanical prob-
lems, newly it is used also for thermo-mechanical
analysis with application to assessment of reposi-
tories of the spent nuclear fuel. Application of itera-
tive methods and parallel programming techniques
developed in the department allows to solve large
scale problems of huge dimen-sions.
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Vyvoj teplotniho pole v okoli kanystru naplnéného vyhore-
lym jadernym palivem (GEM software) / Development of
the temperature field in the vicinity of a canister filled by
spent nuclear fuel (GEM software)

Schwarz domain decomposition methods

A series of new results came from analysis and
application of the Schwarz method for parallel solu-
tion of boundary value problems of heat conduction
and elasticity. This method uses decomposition of
the original domain into overlapping subdomains.
We showed that for efficient solution of elasticity
problems, it is necessary to complete the domain
decomposition with some coarse approximate solu-
tion of the original problem, e.g. a solution of
a coarser discretization of the problem. We also
demonstrated that such approximate solution can
be obtained by inexact solution of an algebraically
constructed aggregated problem using inner
iterations. Moreover, it is possible to use correctly
non-symmetric variants of the preconditioning. For
evolutionary heat conduction problem, we showed
that the coarse solution is not required. Newly, we
have proposed a variant of the Schwarz methods
for the solution of underground water flow problems
by the mixed finite element method.

Aggregation and algebraic multigrid

A lot of useful numerical methods can be based on
a nested coarse and fine division of the problem
domain into finite elements. But sometimes, it is
difficult to use such nested divisions and there are
many reasons why to think about an algebraic
construction of the coarse discretization. One
possible algebraic construction of a coarse grid



jeni Ustavu do rychlé akademické sitové infra-
struktury provadény externé. Rada vypodtll byla
napf. provedena ve Svédském stfedisku UPPMAX
na univerzité v Uppsale s podporou spole¢ného
projektu Parallel Computing in Geosciences.
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Schéma vypocetniho klastru typu Beowulf sestaveného na
ustavu / Scheme of a Beowulf-type computer cluster
assembled at the Institute

Hierarchické metody

Hierarchické metody kone¢nych prvkll standardné
pouzivaji diskretizaci na vlozenych sitich a pfislus-
nou dekompozici matice tuhosti. NasSe vysledky se
tykaji analyzy efektivity hierarchické dekompozice
a robustnosti vzhledem k anizotropii, uplatnéni de-
kompozice v nekonformni metodé konecnych prvki
a v konstrukci odhadu diskretizac¢ni chyby.

Homogenizacni techniky

Homogenizacni techniky se pouzivaji v ulohach
mechaniky kontinua pro ziskani koeficienti popi-
sujicich chovani prostfedi s mikrostrukturou. Nase
vysledky se tykaji zejména modelovani horninového
prostfedi zpevnéného kotevni vyztuzi a vedeni tepla
spolu s mechanikou porézniho prostfedi v pfipadé
nelinearniho chovani materialu. Techniky homo-
genizace kotevnich vyztuzi byly implementovany
v programu GEM2 a uspésné testovany na prak-
tickych ulohach.

Analyza zavésenych a visutych mostu

B /I\ Suspension bridge 2 /I\
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Schéma zavéSeného a visutého mostu / Scheme of sus-
pension and cable stayed bridge

ZavéSené a visuté mosty jsou modelovany jako
jednorozmérné nosniky zavéSené na soustavé ka-

discretization is aggregation which we have been
dealing with for longer time. New results are
connected with a combination of aggregation and
hierarchical preconditioning, the use of aggregation
in the framework of non-conforming finite element
methods and with Schwarz aggregation methods
for solving elliptic problems.

Parallel computations

The development of parallel computations at the
Institute was started in 1995 already, in the context
of two EC projects called High Performance
Computing in Geosciences I, Il. At present, we
focus on the efficient implementation of the
Schwarz methods for the solution of T, H, M
problems on parallel computers. The parallel codes
themselves are based on current standards for
parallel processing, namely on MPI for platforms
with distributed memory, e.g. clusters, and OpenMP
for platforms with distributed memory, symmetric
multiprocessors in particular. The Institute owns
smaller parallel systems of both types. Thanks to
the involvement of the Institute in the fast academic
network infrastructure, larger parallel computations,
which make use of tens of processors, can be
carried out externally. For example, a great number
of computations were completed in the UPPMAX
computing centre at the Uppsala University, sup-
ported by the joint project Parallel Computing in
Geosciences.

Hierarchical methods

Standard hierarchical finite element methods use
approximation on nested grids and corresponding
decomposition of the stiffness matrix. Our results
are connected with the analysis of efficiency of hie-
rarchical decompositions, robustness with respect
to anisotropy, application to non-conforming finite
element methods and construction of aposteriori
estimates of the discretization error.

Homogenization techniques

Homogenization techniques are used in continuum
mechanics problems to obtain coefficients des-
cribing the behavior of environments with some
microstructure. Our results are mainly connected
with the modelling of rock mass reinforced with bolt
anchoring and heat conduction together with me-
chanics of porous media in the case of nonlinear
behaviour of material. The technique connected
with homogenization of bolt anchoring was imple-
mented in the code GEM2 and successfully tested
in practical problems.

Analysis of cable stayed and suspension bridges

Cable stayed and suspension bridges are modelled
as a one dimensional beam suspended by a cable
system. For cable stayed bridges the main attention
was paid to asymptotic stability in lateral wind. As
well, the influence of eigenvalues corresponding to



bel(. Pfi modelovani zavéSenych mostl jsme se
soustredili na otazky asymptotické stability v boc-
nim vétru. Rovnéz jsme zkoumali vliv vlastnich Cisel
korespondujicich s vertikalnimi a torznimi kmity
mostovky na stabilitu. V pfipadé visutych mostl
byla hlavni pozornost vénovana nelinearité kabe-
lového systému se svislymi kabely pfipevnénymi

vertical and torsion oscillations on the stability of
bridges was studied. For suspension bridges the
main attention was paid to the nonlinearity of cable
systems, where cable stays are attached to the
main cable, which is freely flexible. This nonlinearity
is the source of instability influencing the behavior
of such bridges.

k hlavnimu volné ohebnému kabelu. Tato nelinea-
rita je zdrojem nestability, ktera ovliviiuje chovani
takovychto mostu.
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Hlavni témata vyzkumu

Zaméreni vychazi z vyzkumného zameéru Oddéleni
environmentalni geografie Zivotni prostredi a kraji-
na v urbannich a ruralnich regionech pod viivem
evropskych integracnich procesu. Jeho cilem je
pomoci terénniho vyzkumu a metod regionalni geo-
grafie studovat relativné komplexné vztahy mezi
prirodnimi a spoleCenskymi procesy a jevy v kra-
jiné. Duraz je kladen na empiricky vyzkum, ktery je
nezbytny v dobé prudce se meénici reality a z néhoz
vychazi generalizace poznatk(i, kiera sméfuje ke
geoinformatické interpretaci vysledkd. Téma je
rozdéleno do tfi okruh(, které jsou naplfiovany vyz-
kumnymi aktivitami v grantovych projektech, mezi-
narodnich projektech i v expertnich studiich.

Zivotni prostredi v urbannich regionech
rdzného typu

Vyzkum je zaméfen na ziskani souhrnu poznatk(
o zivotnim prostfedi v urbannich regionech rizného
typu (environmentalni dopady ekonomické restruk-
turalizace Ostravska; geografie malych mést a je-
jich uloha v systému osidleni; socialni a prostorové
nasledky demografickych zmén ve velkych méstech
stfedovychodni Evropy).

Zivotni prostredi v rurdinich, zvidsté
marginalnich regionech

Cilem vyzkumu je prohloubeni znalosti Zivotniho
prostfedi v ruralnich, zvlasté marginalnich regio-
nech (setrvaly vyvoj ruralnich regionli a tvorba
ruralni krajiny; euroregiony a stav zivotniho pro-
stfedi a spoluprace).

Environmentalni rizika a souvislosti

Vyzkumné aktivity jsou zaméfeny na studium
environmentalnich rizik v krajiné a jejich ekologické
a geoekologické nasledky (geografie pfirodnich
extrém( - povodné, svahové pohyby) a na environ-
mentalni dopady vystavby a provozu velkych
technickych dél).

Main research topics

The Department of environmental geography is
responsible for the solution of the research plan
Environment and landscape in urban and rural
regions in conditions of European integrating pro-
cesses. lts aim is to study complex relations
between natural and social processes and pheno-
mena in landscape using methods of regional
geography and field research. An emphasis is given
on empirical research, which is necessary in the
period of rapidly changing reality and which is the
basis for generalization rensuing in geoinformatic
interpretation of results. The subject of investigation
is divided into three following spheres that are
realized by research activities in grant projects,
international projects, as well as in expert studies.

Environment in urban regions of various types

Investigation is directed to obtainig of information
about evironment in urban regions of various types
(environmental impacts of economic restructu-
ralisation of the Ostrava Region; geography of small
towns and their role in the settlement structure;
social and spatial consequences of demographic
changes in the big cities in the East-Central
Europe).

B 0.1 - 105
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I 30.5-90.2
=== not evaluated (BSU - Basic Settlements Units with less than 50 inhabitants or date's protection)

Podil obyvatel starsich 60 let z celkového poctu obyvatel
v zakladnich sidelnich jednotkach mésta Brna v roce 2001
/ Percentage of inhabitants in the age category 60+ from
total number of inhabitants in basic settlement units, Brno,
2001
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Geobiocenologicky profil sesuvnym Gzemim v obci Miku-
livka na Vsetinsku. Pfiklad sesouvani jako disturbanéniho
Cinitele, ktery zvySuje heterogenitu a biodiverzitu krajiny /
Geobiocenologic profile of landslide area in the MikulGvka
village, the Vsetinsko Region. An example of the sliding as
disturbing factor enhancing heterogeneity and biodiversity
of landscape

Vyznamné védecké vysledky
Povodné, krajina a lidé v povodi feky Moravy

Zpracovani pripadovych studii v rdznych morav-
skych regionech s odliSnymi charakteristikami pfi-
rodnich podminek, vyuziti Gzemi a prabéhu povod-
fovych vin. Povodné byly chapany jako interakce
prirodni udalosti, technologického selhani a reakce
lidské spole¢nosti. Prace vyustily v navrhy riiznych
forem prevence povodiovych Skod.

Geografie vybranych pfirodnich extrémd,
jejich dopady a kartograficka vizualizace
na Morave a ve Slezsku

Vyzkumna zprava Vybrané prirodni extrémy a jejich
dopady na Moravé a ve Slezsku, klasifikuje plso-
beni vybranych soucasnych geomorfologickych
proces(l, zvlastni pozornost je vénovana geomor-
fologickym extrémim jako disturban¢nimu Ciniteli,
ktery zvySuje heterogenitu a biodiverzitu krajiny.
Vyznamnou ¢&asti vystupu bylo zpracovani seismi-
city jak pfirodni, tak ddlné indukované s uvedenim
zatizenych rizikovych oblasti.

Geografie malych mést

Vyzkum umoznil provést typologii malych mést
Moravy a Slezska, na jejimz zakladé byly vysloveny
prognozy pfistiho vyvoje jednotlivych typl. Byly
charakterizovany zékladni zvladtnosti malych mést
v porovnani s velkymi a stfednimi mésty na jedné
strané as venkovskymi obcemi na strané druhé
a jejich funkce zejména ve sféfe venkovského osi-
dleni. Byly vyClenény typy malych mést podle eko-
nomickych, socidlnich a environmentalnich ukaza-
teld a jednotlivé typy podrobeny analyze z hlediska
trvalé udrzitelnosti.

Environment in rural, particularly marginal
regions

The main aim of the research is to intensify of
knowledge about environment in rural, particularly
marginal regions (sustainable development of rural
regions and management of rural landscape; euro-
regions and contemporary situation in environment
and cross-border co-operation).

Environmental hazards and consequences

Research activities are concentrated in the study of
environmental risks in landscape and their ecolo-
gical and geoecological consequences (geography
of natural extremes - floods, slope movements) and
on environmental impacts of construction and ope-
rating of big technical structures).

Important scientific achievements

Floods, landscape and people
in the Morava River Basin

Case studies were elaborated in various Moravian
regions with different environmental conditions,
land use and flood wave behaviour. Floods were
understood as interactions of natural event, techno-
logical failure and reaction of society. Different
forms of flood damage prevention were suggested.

Geography of selected natural extremes,
their impacts and cartographic visualisation
in Moravia and Silesia

Research report Selected natural extremes and
their impacts in Moravia and Silesia, evaluates
impact of selected present-day geomorphological
processes; particular attention was paid to geo-
morphologic extremes as a disturbing factor
enhancing heterogeneity and biodiversity of the
landscape. Both natural and human induced seis-
micity was worked out with definition of risk areas.

Geomorfologické schéma aktivni ¢asti svahové deformace
u BoraCe (udoli Svratky, severné Tisnova) / Geomor-
phological scheme of the active part of slope deformation
near the Borac village (the Svratka river valley, North of
TiSnov)
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Vyznamné aktivity v roce 2007

Reseni diléiho tématu vyzkumného zaméru, pro-
jektt GA AV CR, GA CR, Narodniho programu
vyzkumu Il, mezinarodniho projektu Nadace Volks-
wagen, organizace konference CONGEOQ'07 v Brné.

Oddéleni zpracovava také expertni studie, v roce
2007 napf. biomonitoring v Uzemi postizeném
tézbou a zpracovanim uranové rudy, fyzickogeo-
grafické problémy v chranénych Uzemich, sesuvy
v karpatském flysi, prliizkumy vefejného minéni (vni-
mani vlivu vyuzivani vétrné energie na krajinu),
ajine.

Reseni spoleéného tématu v ramci opakované
kooperace Slovenské a Ceské Akademie véd
s nazvem Geograficky vyzkum regionalnich struktur
a jejich Casovych a prostorovych zmén. Jedna se
o rozpracovani geografickych metod zamérenych
na porovnani zmén regionalnich struktur, které
probihaji na uzemi CR a SR a jsou disledkem
rozsahlych socio-kulturnich zmén a intenzivni €in-
nosti ¢lovéka v prostredi.

Reseni spolecneho tématu v ramci kooperace Ma-
darské a Ceské Akademie véd s nizvem Re-
giondalni rozvoj vybranych pohrani¢nich regiond
v Ceské republice a v Madarsku.

Vybrané publikace / Selected publications

Geography of small towns

Research enabled to carry out a typology of
Moravian and Silesian small towns and prognoses
were made according to particular types. Basic
peculiarities of small towns were characterised in
comparison with large and middle-sized towns on
one side and with rural settlements on the other as
well as their function in the settlement system.
A typology of small towns according to economic,
social and environmental indices were defined.

Important activities in 2007

The main activity is the solution of the partial project
of the research programme of the institute, grant
projects of Czech Grant Foundation and Grant
Agency of ASCR, National research program II,
international project of Volkswagen Foundation,
organization of conference CONGEOQ'07 in Brno.

The Brno branch works out expert studies regarding
regional and environmental geography. In 2007,
such studies concern biomonitoring of area affected
by mining and processing of uranium ore, physical
geographical problems in protected natural areas,
public opinion enquiries (perception of wind energy
impacts on landscape) and others.

A joint project theme is solved in the frame of co-
operation of Slovak and Czech Academies named
Geographical research of the regional structures
and their time and spatial changes. The main issue
is focused on the comparison of the changes of the
regional structure, which take place in the Czech
Republic and Slovak Republic and which follow on
the large social-cultural changes and intensive
activities in the environment.

Another joint theme is solved in the frame of
cooperation between Hungarian and Czech Acade-
mies named Regional development of the selected
border regions in the Czech Republic and Hungary.

J. Demek, J. Kalvoda, K. Kirchner, V. Vilimek: Geomorphological aspects of natural hazards and risks in the Czech
Republic. Studia geomorphologica Carpatho-Balcanica, vol. XL, Krakow, 2006, pp. 79-92.

M. Hradek: Floods and human impacts to braided river patterns in the Western Carpathian Foothill. In: D. Drbohlav,
J. Kalvoda, V. Vozenilek (eds.): Czech geography at the dawn of the Millienium. Czech Geographic Society, Palacky
University in Olomouc, 2004, pp. 137-149.

M. Hradek: Changes in the channels and floodplains of Sudetic rivers in the Morava river basin after the flood in July
1997. In A. Szponar, S. Horska-Schwarz (eds.). The problems of landscape ecology, vol.17, Polish association for
landscape ecology and Wroclaw University, 2005, pp. 226-231.

E. Kallabova: Vybrané uzemni souvislosti bydleni s pfiklady ze sidlitnich struktur. Geograficky €asopis, vol. 56, no. 4,
Bratislava, 2004, pp. 337-350.

K. Kirchner, J. Lacina: Slope movements as a disturbance agent increasing heterogeneity and biodiversity of landscape
in Eastern Moravia. Ekoldgia (Bratislava), vol. 23, Supplement vol. 1, Bratislava, 2005, pp. 94-103.



M. Lacinova, J. Munzar, M. Franc: Newly identified historical tornadoes in theCzech Republic from 16th to the 20th
centuries. Atmospheric Research, vol. 83, no. 2-4, February 2007, pp. 488-492.

J. Munzar, L. Elleder, M. Deutsch: The catastropgic flood in February/March 1784 - a natural disaster of European scope.
Moravian Geographical Reports, vol. 13, no.1, 2005, pp. 8-24.

J. Munzar, M. Deutch, L. Elleder, S. Ondracéek, E. Kallabova, M. Hradek: Historical Floods in Central Europe and their
Documentation by means of Floodmarks and other epigraphic Monuments. Moravian Geographical Reports, vol. 3, no.3,
2006, pp. 26-44.

P. Klapka: Krajinné mikrochory Krkono$. Opera Corcontica, vol. 41, no. 2, Vrchlabi, 2004, pp. 478 - 483.

P. Rostinsky, R. Roetzel: Exhumed Cenozoic landforms on the SE flank of the Bohemian Massif in the Czech Republic
and Austria. Zeitschrift fir Geomorphologie, vol. 49, no. 1, Berlin-Stuttgart, 2005, pp. 23-45.

V. TouSek, I. Smolova, M. Friukal, M. Jurek, P. Klapka: The Czech Republic: portraits of the regions. MMR, Praha, 2005,
136 p.

A. Vaishar: Some topical challenges for the geography of Czech settlements. Geograficky ¢asopis, vol. 55, no. 4,
Bratislava, 2004, pp. 355-372

A. Vaishar, B. Greer-Wootten: Sustainable development in Moravia: An interpretation of the role of the small-town sector
in transitional socioeconomic evolution. In: Z. Bochniarz, G.B. Cohen (eds.): The environment and sustainable
development in the new central Europe. Berghahn Books, New York - Oxford, 2006, pp. 217-231.

A. Vaishar, E. Kallabova, J. Zapletalova: New Prosperity for Marginal Regions in Moravia. Geographia Polonica, vol. 76,
no. 1, Warszawa, 2003, pp. 165-176.

A. Vaishar, K. Kirchner, J. Lacina: Landscape of Small Moravian Towns. In: Kirchner, K., Wojtanowicz, J.: Cultural
Landscape Regiograph, Brno, 2004, pp. 57-74.



Technicko-hospodarska sprava

Technical and economic administration

Vedouci/Head Ing. Eva PoStova, CSc.
Tym / Staff

Technicky usek / Technical sector

Ing. Karel Sztula (vedouci / head), Jifi Basl, Jan DuSek, Zina Flodrova, Helena Konecna,
Jifina Kovalova, Danuég Pivodova, Jaroslav Ol3ar, Jarmila Rennerova, Jifi Valovy, Ondfej Walach,

Jaroslav Zrast, Ludovit Zeravik

Ekonomicky usek / Economical sector

Eva chhorkové (vedouci / head), Iva Imrichova, Jana Mickova, Marta Mynarova, Jana StaSicova,
Pavla Smakovi¢ova, Bozena VavreCkova

Hlavnim ukolem technicko-hospodéaiské spravy
Ustavu je zajistovani technickych a ekonomickych
podminek pro realizaci vyzkumné ¢innosti Ustavu.

Knihovna

Library

Knihovnici / Librarians Marie VaSickova (Ostrava)
Mgr. Bohumil Frantal (Brno)

Ustav je vybaven odbornymi knihovnami na obou
pracovistich v Ostravé (asi 12 000 svazk(l) i Brné
(asi 30 000 svazkl). Obé tyto knihovny poskytuji
sluzby jak pracovnikim ustavu, tak SirSi odborné
i laické vefejnosti.

The main function of the technical and economic
administration is providing technical and economic
support for research activites of the Institute.

The Institute is equipped by professional libraries in
Ostrava (about 12 000 volumes) and Brno (about
30 000 volumes), which serve not only to the Insti-
tute but also to other specialists and non-pro-
fessional public.



Resené projekty a spoluprace v roce 2007

Solved projects and collaborations in the year 2007

Oddéleni laboratorniho vyzkumu geomaterialt
Department of laboratory research on geomaterials

Sorpcni vlastnosti mikro¢astic jilovych minerdlll / Sorption properties of microparticles of clay minerals:
Zuzana Navratilova, 2005 - 2007, GA205/05/0871.

Studium morfologie pulsujiciho vodniho paprsku a jeho Ucink( na materidly metodami zpracovani a analyzy
obrazu / Study of pulsating water jet morphology and its effects on materials by image processing and
analysis methods: Jifi S€ucka, 2007 - 2009, GP101/07/P512.

Vliv anizotropie a mineralniho slozeni na fazové pfremény a tepelnou roztaznost hornin / The Effect of
Anisotropy and Mineral Composition on Phase Transformation and Thermal Expansion: Eva Plevova, 2007 -
2009, GP105/07/P416.

Pouziti novych vyzkumnych metod k popisu hornin a jejich diskontinuit / Application of advanced research
methods to description of rocks and their discontinuities: Alena Kozusnikova, 2006 - 2008, spoluprace /
collaboration, Instytut Mechaniki Gorotworu PAN Krakow -UGN AV CR Ostrava.

Oddéleni dezintegrace materialt
Department of material disintegration

Studium procesu generovani a Sifeni tlakovych pulsaci ve vysokotlakém systému / Study of the process of
generation and propagation of pressure pulsations in high-pressure systém: Josef Foldyna, 2007 - 2009,
GACR101/07/1451.

Nova technologie pro CiSténi a odstrafiovani povrchovych vrstev a sanace betonovych konstrukci / Novel
technique for cleaning and removal of surface layers and repair of concrete structures: Josef Foldyna, 2005 -
2008, 1QS300860501.

Modelovani procesu poruSovani degradované vrstvy stavebnich materiadld pfi jejich Upravé pfed sanacnim
zasahem / Modelling of the disintegration process of the degraded layer of construction materials during their
preparation for repair action: Libor Sitek, 2007 - 2009, GACR103/07/1662, VSB-TU Ostrava.

Reseni problematiky vysokorychlostnich vodnich paprsk / Solution of high velocity water jet problems: Josef
Foldyna, 2006 - 2008, spoluprace / collaboration, University of Applied Sciences, Nordwestern Switzerland,
School of Engineering, Windish, Switzerland - UGN AV CR Ostrava.

PouZiti technologie pulzniho vodniho paprsku v horninovém inzenyrstvi / Application of pulsating jet techno-
logy in rock engineering: Josef Foldyna, 2007 - 2009, spoluprace / collaboration, CNR Cagliari - UGN AV CR
Ostrava.

Oddéleni geomechaniky a barfiského vyzkumu
Department of geomechanics and mining research

Distribuce napétového pole v horském masivu v souvislosti s plsobenim pfirozenych strukturné geolo-
gickych prvkd a antropogennich zasah(l v zemské kuafe / Rock stress distribution in connection the effects of
the natural structure geological elements and the anthropogenic activities in earth crust: Lubomir Stas, 2006 -
2008, GA105/06/1768.

Charakter a rozvoj fazi pohybli a deformaci povrchu nad exploatovanymi lozisky sedimentarniho typu v
netrivialnich geomechanickych podminkach / Character and development of movements and deformations of
the surface above exploited sedimentary deposits under nontrivial geomechanical conditions: Lubomir Stas,
2007 - 2009, GA105/07/1586.



Ochrana zaméstnancl pred dulnimi otfesy v dlouhych dalnich dilech a stanoveni opatfeni pfi zjiSténi
nebezpecnych stavl pfi vedeni a provozu dulnich dél s cilem zabranit vzniku otfesu / Protection of
employees against rockbursts in gates and determining of measures in case of dangerous states being
detected during driving and operating the gates in order to avoid the rockburst occurrence: Jifi Ptacek, 2006 -
2008, AACBU44-06.

Modelovani distribuce tepla z oxidace uhli v heterogennim poréznim prostfedi / Modelling the distribution of
the coal oxidation heat in the heterogenous porous surroundings: Zdenék Michalec, 2006 - 2008,
GA105/06/0630, OU Ostrava.

Pravdépodobnostni pfistup k posuzovani spolehlivosti kotevni vyztuze podzemnich dél / Reliability Assess-
ment of Anchoring Support in Underground Excavations Using Probabilistic Approach: Richard Snuparek,
2007 - 2009, GA105/07/1265, VSB-TU Ostrava.

Vyzkum moznosti utésnovani nesoudrznych zemin chemickymi injektaznimi médii / Research of possibilities
of sealing cohesionless soils by means of chemical grouts: Kamil Soucek, 2007 - 2009, GA105/07/1533.

Oddéleni geofyziky
Department of geophysics

Studium seizmickych G€inkd v okoli seizmické stanice v zavislosti na mistnich geologickych podminkach /
Study of seismic impacts in surroundings of seismic station depending on local geological conditions: Zdenék
Kalab, 2007 - 2009, GACR105/07/0878.

Komplexni monitoring termickych procesu skladek a diilnich odvalt / Comprehensive monitoring of thermal
processes in waste lanfills and mine heaps: Zdenék Kalab, 2006 - 2008, FI-IM3/024, AGE a.s. Praha.

Vyzkum faktord ovlivijicich stabilitu stfedovékého Dolu Jeronym v Cisté / Researches into Factors Affecting
the Stability of the Medieval Jeronym Mine at Cista: Zdenék Kalab, 2006 - 2008, GA105/06/0068, VSB-TU
Ostrava.

Analyza geofyzikalnich dat s vyuzitim modernich matematickych metod / Analysis of geophysical data using
modern mathematical methods: Zdenék Kalab, 2006-2008, spoluprace / collaboration, Institute of the
Physics of the Earth, Russian Academy of Science, Moscow - UGN AV CR Ostrava.

Oddéleni aplikované matematiky a informatiky
Department of applied mathematics and computer science

Modelovani a simulace naro¢nych technickych probléma: efektivni numerické algoritmy a paralelni imple-
mentace s pomoci novych informacnich technologii / Modelling and simulation of complex technical
problems:effective numerical algorithms and parallel implementation using new information technologies:
Radim Blaheta, 2004 - 2008, 1ET400300415.

Optimalizace pouziti geosyntetik pfi likvidaci negativnich projevl energetické ¢innosti, zejména exploatacni -
vyvoj novych technologii / Optimalization of use of geosynthetics for elimination of negative impacts of
energetic activity, particularly of exploitation: Josef Malik, 2006 - 2008, FT-TA3/069, SG-Geotechnika Praha.

ZlepSovani parametr(i zemin rozptylenou vyztuzi / Soil treatment by geosynthetic fibres: Josef Malik, 2007 -
2009, FT-TA4/057, SG-Geotechnika Praha.

Mikromechanika selfafinnich fraktalnich trhlin v kfehkych materialech / The micromechanics of self-affine
fractal cracks in brittle materials: Petr Byczanski, 2006 - 2008, GA106/06/0646, VSB-TU Ostrava.

Reseni bezpeé&nosti poéitatovych siti v podminkach organizaci zabyvajicich se védou a vyzkumem / Solution
of Security Problems of Computer Nets in Institutions Dealing with Science and Research: Ondrej Jakl, 2004
-2008, 1N04035, VSB-TU Ostrava.

Spolehlivé modelovani a rozsahlé védecké vypocty v geovédach / Reliable modelling and Large Scale Scien-
tific Computing in Geosciences: Radim Blaheta, 2005-2007, spoluprace / collaboration, Institute for Parallel
Processing, Bulgarian Academy of Sciences - UGN AV CR Ostrava.



Paralelni vypocty v geovédach / Parallel computing in geosciences: Radim Blaheta, 2005-2007, spoluprace /
collaboration, UPPMAX Centre project p2004009, Uppsala University - UGN AV CR Ostrava.

Oddéleni environmentalni geografie
Department of environmental geography

Geomorfologie udoli stfedni Svratky - kvartérni vyvoj a environmentélni aspekty / Middle course of the
Svratka River valley - geomorphology, Quaternary development and environmental aspects: Karel Kirchner,
2006 - 2008, GA205/06/1024.

Rozvojové zajmy pohrani¢nich regiond (na pfikladu Orlicka) / Interests of Development in Border Regions
(Case Study Orlice): Antonin Vaishar, 2006 - 2011, 2D06001.

Analyza a modelovani dynamiky prostorovych vazeb ekotonul v prostfedi GIS / Analysis and modelling of
spatial relationships dynamics of ecotons in GIS: Jan Lacina, 2007 - 2009, GA205/07/0821, UP Olomouc.

Morfostrukturni analyza vyvySeniny Bohutického lesa v kontextu geomorfologického vyvoje jihovychodniho
okraje Ceského masivu / Morphostructural analysis of the Bohuticky les Upland in a context of geomor-
phological evolution of the south-eastern margin of the Bohemian Massif: Pavel Rostinsky, 2006 - 2008,
GP205/06/P188.

Historické povodné& v Ceské republice ve stfedoevropském kontextu: jejich dokumentace, hodnoceni a
impakty / Historical floods in Czech Republic in the Central-European context: Documentation, evaluation
and impacts: Jan Munzar, 2006 - 2008, IAA300860601.

Socialné prostorové dasledky demografickych zmén ve méstech stfedovychodni Evropy / Social and spatial
consequences of demographic change for East Central European cities: Antonin Vaishar, 2006 - 2008,
spoluprace / collaboration, UFZ - Umweltforschungszentrum Leipzig - UGN AV CR Ostrava.

Geograficky vyzkum regionalnich struktur a jejich ¢asovych a prostorovych zmén / Geographical research of
the regional structures and their time and spatial changes: Eva Kallabova, 2006 - 2008, spolu-prace / colla-
boration, Geograficky Ustav SAV.

Regionalni rozvoj vybranych pohraniénich regiont v Ceské republice a v Madarsku / Regional development
of the selected border regions in the Czech Republic and Hungary: Petr Klusacek, 2007 - 2009, spoluprace /
collaboration, Centre for Regional Studies West-Hungarian Research Institute H.A.S. CRS WHRI.






Kontaktni informace

Contact information

Adresa  Ustav geoniky AV CR, v.v.i.
Studentska 1768
708 00 Ostrava - Poruba
Ceské republika

Telefon  +420 596 979 111

Fax +420 596 919 452
Web www.ugn.cas.cz
E-mail geonics@ugn.cas.cz

Adresa  Ustav geoniky AV CR, v.v.i.
Drobného 28
602 00 Brno
Ceské republika

Telefon  +420 545 422 711
Fax +420 545 422 710

Web www.ugn.cas.cz
E-mail geonika@geonika.cz

Address

Address

Phone
Fax

Web
E-mail

Institute of Geonics AS CR
Studentska 1768

708 00 Ostrava - Poruba
The Czech Republic

+420 596 979 111
+420 596 919 452

www.ugn.cas.cz
geonics@ugn.cas.cz

o

(
—

Institute of Geonics AS CR
Drobneho 28

602 00 Brno

The Czech Republic

+420 545 422 711
+420 545 422 710

www.ugn.cas.cz
geonika@geonika.cz

he. >

=




Title 25 years of the Institute ovaeonics AS CR, v.v.i.
25 let Ustavu geoniky AV CR, v.v.i.

Editors Radim Blaheta, Jifi Stary
Published by Institute of Geonics AS CR Ostrava
Printed by Tiskarna Kleinwéachter Frydek - Mistek

First edition, 250 copies, Ostrava, 2007

ISBN 978-80-86407-21-0






UCN

WWW.UgN.Cas.Cz



