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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 Ustavem Aka-
demie véd Ceské republiky patficim do sekce Véd
o Zemi. Ustav m4 sidlo v Ostravé a pobo¢ku v Brné.
Od 1. ledna 2007 ma UGN, tak jako vSechny
akademické ustavy, pravni formu vefejné vyzkumné
instituce (v.v.i.) podle zakona 341/2005 Sb.

Poslani astavu

Pfredmétem &innosti UGN je védecky vyzkum
motivovany mnohostrannym vyuzitim zemské kary,
tedy vyzkum geomateriall, procest probihajicich
v zemské kure, zvlasté procesl indukovanych lid-
skou cCinnosti a jejich ucinkd na Zzivotni prostredi.
V ramci vyzkumu jsou rozvijeny podpurné disci-
pliny, zejména aplikovana matematika a fyzika,
chemie, environmentalni a socialni geografie. Svou
ginnosti UGN prispiva ke zvySovani irovné poznani
a vzdélanosti a k vyuziti vysledk(i védeckého vyz-
kumu v praxi. Ziskava, zpracovava a rozsifuje véde-
cké informace, vydava védecké publikace (mono-
grafie, ¢asopisy, sborniky apod.), poskytuje védec-
ké posudky, stanoviska a doporuceni a provadi
konzultaéni a poradenskou ¢innost. Ve spolupraci
s vysokymi Skolami uskuteCriuje doktorské studijni
programy a vychovava védecké pracovniky. V rdm-
ci pfedmétu své cinnosti rozviji mezinarodni spolu-
praci, v€etné organizovani spole¢ného vyzkumu se
zahrani¢nimi partnery. Zajistuje pfijimani a vysilani
stazistt, vymény védeckych poznatk(i a pfipravy
spole¢nych publikaci. Pofada védecka setkani, kon-
ference a seminafe, vCetné mezindrodnich, a
zajistuje infrastrukturu pro vyzkum. Ukoly realizuje
samostatné, i ve spolupraci s vysokymi Skolami a
dalSimi védeckymi a odbornymi institucemi.

Struéna historie

Ustav geoniky AV CR si v tomto roce ptipomina 30.
vyroCi svého zalozeni, které je datovano k 1. Cer-
venci 1982, data zfizeni Hornického ustavu CSAV
(HOU) v Ostravé. Této udalosti predchazely &tyfi
roky budovani pracovisté, jako ostravské pobocCky
prazskych ustavl, nejdfive Hornického Ustavu
CSAV v Praze a nasledné Ustavu geologie a geo-
techniky CSAV v Praze.

Pavodni HOU byl &lenén na ti oddéleni: hornickou
geomechaniku, hornickou aerologii a hornickou
geofyziku a specialni metody méreni. Z osob, které
se zasadnim zplsobem zaslouzili o vznik Ustavu,
Ize jmenovat predevsim prof. Ing. Lubomira Sigku,
DrSc., ktery byl také prvnim Feditelem uUstavu, a
doc. Ing. Petra Kone¢ného, CSc., ktery byl nejprve
zastupcem feditele, od roku 1989 do roku 1998 pak
feditelem ustavu.

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 belongs to the
section of Earth Sciences. The main site of the
institute is in Ostrava, with a branch is situated in
Brno. Since January 1, 2007 the institute, like all
other academy institutes, obtained the legal status
of public research institution (the Czech abbre-
viation is v.v.i., the same abbreviation is used in the
official English name of the institute).

Mission of the institute

The activity of IGN is the scientific research moti-
vated by the versatile utilization of the earth’s crust,
i.e. research on geomaterials, processes inside the
earth’s crust, especially processes induced by
human activity, and their impact on the environ-
ment. Within this research scope, supportive disci-
plines are developed, such as, in particular, applied
mathematics and physics, chemistry, environmental
and social geography. IGN contributes to increasing
the level of knowledge and education and to the
exploitation of the scientific results in practice. It
acquires, processes and disseminates scientific
information, issues scientific publications (mono-
graphs, journals, proceedings, etc.), provides scien-
tific reviews, professional recommendations, con-
sulting and advisory services. In cooperation with
universities, IGN contributes to doctoral program-
mes and provides training for young scientists.
Within the scope of its activity, IGN promotes
international cooperation, including the organisation
of joint research projects. It ensures participation in
exchange programmes for scientists and the ex-
change of scientific information. 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
its 30th anniversary, having been founded on July
1, 1982, when the individual Mining Institute (Ml) of
the Czechoslovak Academy of Sciences (CSAS) in
Ostrava was established. This official establishment
was preceded by four years of institutional deve-
lopment, as an Ostrava branch primarily of Mining
Institute CSAS in Prague and subsequently the
Institute of Geology and Geotechnics CSAS in
Prague.



Doc. Ing. Petr Konecny, CSc. (feditel ustavu 1989 -1998)
a vedouci tfi oddéleni HOU CSAV (Z. Rakowski, A. Tau-
fer, M. Knejzlik) - 25 let ustavu / Assoc. Prof. Ing. Petr
Konecény, CSc. (director 1989 -1998) and heads of three
departments of the Mining Inst. CSAS (Z. Rakowski,
A. Taufer, M. Knejzlik) - 25 years of the institute

Védecka ¢innost HOU byla v po&ateénim obdobi
smérovana na oblast hlubinného dobyvani surovin,
pficemz se védecky vyzkum soustfedoval na fyzi-
kalni podstatu déju probihajicich v horninovém ma-
sivu pfi dobyvani uhli a dalSich nerostnych surovin.
Vzhledem k tézbé v relativné velkych hloubkach,
Slo predevSim o problematiku koncentrace napéti
s vazbou na nebezpeéné dulini otfesy a o otazky
vétrani a kontroly teploty v dolech. Pojeti vyzkumu
bylo multidisciplinarni, takze na ustavu byly kromé
geotechnickych oborl péstovany i pfirodovédné
obory a na ustav byli pfijimani nejen pracovnici se
vzdélanim v geotechnice, ale i matematici, fyzici,
chemici, apod.

V roce 1990 byla v novych podminkach zahajena
systematicka transformace celé Akademie véd i
jejich pracovist. V té dobé byla vytvofena nova
koncepce ustavu, jejiz zakladni mySlenka spocivala
v podstatném, ale pfirozeném rozSifeni zaméreni
vyzkumné Cinnosti. To znamen4, Zze zaméfeni Usta-
vu bylo orientovano nejen na dobyvani surovin, ale i
na mnoho dalSich moznosti vyuziti zemské kury,
tedy oblasti podzemniho stavitelstvi, podzemniho
ukladani odpadnich materidll, novych geotech-
nologii souvisejicich s ukladanim energie apod.
K tomu byl pfifazen i vyzkum geoenvironmentalnich
dopadli lidské c¢innosti. V prabéhu transformace
byla také k Ustavu pfifazena poboCka v Brné se
zaméfenim na environmentalni geografii. Transfor-
mace Ustavu byla zdGraznéna novym nazvem a od
1. dubna 1993 byl Hornicky ustav pfejmenovan na
Ustav geoniky AV CR.

Soucasné védecké zaméreni

Zaméfeni vyzkumu Ustavu geoniky AV CR bylo
v letech 2006-2011 dano vyzkumnym zamérem
ustavu s nazvem Fyzikalni a environmentalni proje-
vy Vv litosféfe indukované antropogenni Cinnosti. Na
obdobi 2012-2017 je pak vypracovan novy kon-
cepcni zdmér. Hlavni védecké ukoly se tykaji nasle-
dujicich oblasti:

x vyzkum materiald zemské klry (sloZeni, vlast-

The original institute was divided into three
scientific departments: Mining Geomechanics, Mi-
ning Aerology and Mining Geophysics and Special
Measurement Methods. Let us name at least two
persons, Professor Ing. Lubomir Siska, DrSc. and
Associated Professor Ing. Petr Kone¢ny, CSc., as
persons, who principally contributed to the deve-
lopment and foundation of the institute. The former
was also the first director of the institute, the latter
was the second director from 1989-1998.

The scientific activity of the institute was in the
initial period oriented to the field of raw material
mining with focus on physical principles of proces-
ses occurring in the rock mass during the mining of
coal or other raw materials. With respect to mining
at relatively great depths, the research mainly
concerns stress concentrations with a link to dan-
gerous rockbursts and problems of mine ventilation
and temperature control. The research conception
was multidisciplinary, so that the Institute pursued
activities in not only geotechnical disciplines but
also in natural sciences.

In 1990, under new conditions, a systematic trans-
formation of the entire Academy Sciences and its
research institutes was initiated. At that time, a new
research conception of the institute was created,
with the basic idea of a substantial, but natural
extension of the research activities. As such, the
research was oriented not only to the mining of raw
materials, but also to many other possibilities of
earth crust utilization, i.e. underground construc-
tions, the underground deposit of waste materials,
new geotechnologies for energy storage, etc.
Moreover, the field of geoenvironmental conse-
quences of human activities was included into this
new research scope. As a result of the entire Aca-
demy transformation, the institute gained a branch
in Brno with researchers oriented to environmental
geography. The transformation of the institute was
completed with a new name and since April 1,
1993, the institute has been called the Institute of
Geonics AS CR.

The present scientific orientation

The research orientation of the Institute of Geonics
AS CR was in the years 2006-2011 directed by its
research plan entitled The physical and environ-
mental consequences of human activity in the
lithosphere. A new strategic research plan is now
prepared for the period of 2012-2017. The main
scientific aims include:

x the study of geomaterials (composition, proper-
ties) and their interaction with the environment,
the reaction of rocks under physical and che-
mical influences, the investigation of thermo-
hydro-mechanical properties with mutual inter-
actions,

x the study of processes in the rock mass induced
by human activities (e.g. the stability of mine
and underground constructions, underground
deposit of nuclear waste, CO, sequestration,



nosti) a jejich interakce s prostfedim, reakce
horniny pfi plsobeni fyzikalnich a fyzikalné che-
mickych procesu, vyzkum termo-hydro-mecha-
nickych vlastnosti se vzajemnymi vazbami

x vyzkum proceslt zpusobenych lidskou ¢innosti
v horninovém masivu (napf. stabilita ddlnich a
podzemnich dél, zpevhovani ¢asti masivu, vy-
tvareni podzemnich zasobnik(, podzemni ukla-
dani jadernych odpadu, sequestrace CO., Siteni
a izolace kontaminantd apod.)

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

x studium a observatorni sledovani vybranych
fyzikalnich poli v horninovém masivu,

x efektivni metody numerického modelovani s vy-
uzitim naroénych paralelnich vypoétd a s aplika-
ci na matematické modelovani procesu v horni-
novém masivu,

x neklasické metody rozpojovani materidld a
Upravy povrchd abrazivnim a pulsujicim vyso-
kotlakym vodnim paprskem,

x geograficky vyzkum zivotniho prostfedi se za-
méfenim na zivotni prostfedi a krajinu, geogra-
fické aspekty krajiny ovlivnéné vyrobou energie
véetné vyuzivani obnovitelnych zdroji, brown-
fields, apod.

Na Ustavu se podita s uskutecfiiovanim zakladniho i
aplikovaného vyzkumu motivovaného predevsim
geoinzenyrskymi aplikacemi, které se v posledni
dobé& vyznamné rozvijeji vzhledem ke globalnim
spoleCenskym potiebam. Tyto aplikace jsou vy-
znamné i pro primysl a statni instituce (napt. Cesky
bansky ufad a Sprava ulozist radioaktivnich odpa-
dq, instituce s naplni ochrany Zivotniho prostredi).

PFi uskutecnovani vyzkumu se pocitad s mezinarodni
spolupraci. Jako existujici pfiklady uvedme zapojeni
v projektu Decovalex (vyzkum souvisejici s pod-
zemnim ukladanim jadernych odpadud a spolehlivym
modelovanim souvisejicich procest), RatioCoal
(efektivni vyuziti uhli), TIMBRE (problematika
brownfields). Pfipomenme také patentové vysledky
a licenci pro vyuzivani pulzniho vysokotlakého
vodniho paprsku.

Mezinarodni spolupraci podporuje také fada dvoj-
strannych dohod s institucemi v zahrani¢i i nové
projekty pro zapojeni zahraniénich védci v CR
s financovanim z Operacniho programu Vzdélani
pro konkurenceschopnost. Ustav je zapojen ve
dvou projektech tohoto typu ENGELA (orientovany
na geograficky vyzkum) a SPOMECH (orientovany
na mechaniku hornin a matematické modelovani).

Velkou pfilezitosti do budoucna je zapojeni do
rozsahlych projektd Operaéniho programu Vyzkum
a vyvoj pro inovace, jmenovité projektd Institut
Cistych technologii tézby a uZiti energetickych suro-
vin a Centra excelence IT4lnnovations. Tyto pro-
jekty pfindsi nové unikatni pfistrojové vybaveni -
jmenujme vybaveni nové laboratofe tomografie
geomateriall; novy hydraulicky lis s vybavenim pro
testovani mechanickych, tepelnych a hydraulickych

transport and the isolation of contaminants,
etc.),

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

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

x efficient methods of numerical modelling with
the exploitation of parallel computing and the
application of these methods to the mathema-
tical modelling of processes in the rock mass,

x non-classical ways of material disintegration
and surface treatment by the application of the
abrasive and pulse high pressure water jets,

x geographical research of the environment with a
special focus on the environment and land-
scape, aspects of the energy landscape and the
utilization of renewable energy resources,
brownfields, etc.

The institute envisages the implementation of both
basic and applied research motivated primarily by
geoengineering applications that have recently de-
veloped significantly due to global societal needs.
These applications are important also for industry
and state institutions (e.g. the Czech Mining Autho-
rity and the Radioactive Waste Repository Autho-
rity, also for institutions dealing with environmental
protection).

Nové pfistrojové vybaveni z projektu ICT (tomografie, ter-
malni analyza, lis a triaxialni bufika MTS, laboratof vyso-
kotlakého vodniho paprsku / New instrumentation from the
project ICT (tomography, thermal analysis, MTS press and
triaxial cell, high pressure water-jet laboratory

International cooperation is considered to be an
important factor in carrying out the research. Exam-
ples of such cooperation include involvement in the
project Decovalex (research related to the under-



vlastnosti hornin; vybaveni pro testovani parametru
a vyuziti vysokotlakého vodniho paprsku; pfistup
k superpocitatové technice pro naro¢né numerické
simulace. Dalsi vyznamnou strankou téchto pro-
jektl je vSak navazny rozvoj spoluprace, vcetné
spoluprace mezinarodni.

Institute of Geonics AS CR, Ostrava @ MINISTERSTYO SKOLSTVL MLADEZE A TELOVSCHOVY

Ph.D. WORKSHOP 2010
PROCEEDINGS

Ostrava, November 25, 2010

Sbornik pravidelného Ph.D. workshopu a rozhodnuti o udé-
leni spole¢né akreditace / Proceedings of the regular Ph.D.
workshop and decision to grant a joint accreditation

Edukacni aktivity

S vyzkumnou praci Uzce souvisi vyhledavani a
Skoleni novych zajemcli védeckou praci. Mnozi
védecti pracovnici Ustavu prednaseji na vysokych
Skolach a pusobi jako Skolitelé v doktorskych
studijnich programech. V uplynulych letech je
s Ustavem pravidelné svazano 30-40 doktorandd,
ktefi jsou bud ustavem zaméstnani nebo Skoleni
pracovniky ustavu.

Ustav se také podili na akreditaci nékolika doktor-
skych programd, a to ve spolupréaci s VSB-Technic-
kou univerzitou Ostrava a Ostravskou univerzitou.
Jde o programy:

x VSB-TU Ostrava, fakulta hornicko-geologicka:
obor Hornictvi a hornicka geomechanika,

x VSB-TU Ostrava, fakulta stavebni: obor Geo-
technika,

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

x Ostravska univerzita, fakulta pfirodovédecka:
obor Aplikovana matematika.

Existuje, a je pravidelné vyuzivana, také smlouva
o vyménnych semestralnich vyzkumnych a studij-
nich pobytech postgradualnich student(i s Univer-
zitou v Kumamoto.

Pracovnici Ustavu jsou &leny Védeckych rad VSB-
TUO a fakult HGF, FAST, FEIl, Védecké rady
Ostravské univerzity a Pfirodovédecké fakulty
Masarykovy univerzity a fady oborovych rad doktor-
ského studia.

K vychové védeckych pracovnik(l patfi také dalsi
akce poradné ustavem, napf. pravidelny Workshop
doktorandl a pravidelné organizovana Zimni $kola

ground storage of nuclear waste and the reliable
modelling of related processes), RatioCoal (efficient
coal utilization), and Timbre (brownfields). Let us
also mention patents and licensing related to the
use of pulsating high-pressure water jet.

International cooperation is also supported by a
number of bilateral agreements with foreign institu-
tions as well as new projects supporting the invol-
vement of foreign scientists in the CR with the
funding from the Operational Programme Education
for Competitiveness. The institute is involved in two
projects of this type ENGELA (geographical re-
search) and SPOMECH (oriented in rock mecha-
nics and mathematical modelling).

A great opportunity for future is involvement in large
projects of the Operational Programme Research
and Development for Innovation, namely the pro-
jects Institute of Clean Technology of Mining and
Use of Energy Resources and the Centre of
Excellence IT4Innovations. These projects bring
new and unique instrumentation - including but not
limited to equipment for a new laboratory of
tomography of geomaterials; a new hydraulic press
with facilities for testing the mechanical, thermal
and hydraulic properties of rocks; equipment for
testing the parameters and applications of high
pressure water jet, access to supercomputing
technology for demanding numerical simulations.
Another important aspect of these projects is the
promotion of further cooperation, including ithat
from abroad.

Educational activities

The research work is closely related to recruiting
and training new scientific work candidates. There-
fore, many scientists from the institute read lectures
and act as supervisors in doctoral degree program-
mes. In recent years, about 30-40 doctoral students
are regularly tied with the institute, which means
that they are either working here or they are
supervised by scientific workers of the institute.

The institute also takes part, jointly with the VSB-

Technical University of Ostrava and the University

of Ostrava, in the accreditation of the following

several doctoral study programmes:

x the programme Mining and mining geome-
chanics at Faculty of Mining and Geology, VSB-
TU Ostrava

x the programme Geotechnics at Faculty of Civil
Engineering, VSB-TU Ostrava

x the programme Computer science and applied
mathematics at Faculty of Electrical Enginee-
ring and Computer Science, VSB-TU Ostrava

x the programme Applied mathematics. at Faculty
of Sciences, University of Ostrava

There exists the agreement on exchange long-term
research and training visits of graduate students
with the University of Kumamoto.



numerické matematiky (SNA). Jednou z mimorad-
nych akci byl mezinarodni Rock Stress Course
s prednasejicimi z Némecka a Japonska.

Ustav se také snazi informovat vefejnost, popu-
larizovat védu a ziskavat mladou generaci pro
studium a védeckou praci v technickych a pfiro-
dovédnych oborech svého zamérfeni. Pravidelné
organizuje Dny otevienych dvefi a prednasky pro
vefejnost v ramci Tydne védy a techniky.

Edic¢ni éinnost

Ustav geoniky AV CR vydava ediéni fady Docu-
menta Geonica a Studia geographica, které jsou
zamérfeny na publikovani konferencnich sbornik(,
monografickych a disertacnich praci apod.

1SSN 0587-1247

L‘SN USTAV GEONIKY
Ty AKADEMIE VED
CESKE REPUBLIKY, v. V. I.

STUDIA GEOGRAPHICA 99

2010,

3. Tradiéni mezindrodni geomechanické
8 geolyzikaini kolekvium

BRNO 2008

Oddéleni environmentalni geografie vydava od roku
1993 recenzovany Casopis Moravian Geographical
Reports (ISSN 1210-8812). V soucCasné dobé vy-
chazeji rocné Ctyfi barevna cCisla formatu A4, kazdé
o rozsahu cca 60 stran. Casopis ma mezinarodni
redakéni radu vedenou prof. Brynem Greer-Wootte-
nem z Kanady a je zafazen do mezinarodni citacni
databaze Scopus (www.scopus.com). Tématicky se
¢asopis vénuje puvodnim geografickym, geovédnim
a geoekologickym témattim.

Ustav vydava i dalsi prace monografického nebo
sbornikového charakteru, vyzkumné zpravy apod.
Pracovnici ustavu jsou rovnéz Cleny vice nez
dvaceti redakénich rad odbornych a védeckych
¢asopisu.

The institute is represented in the Scientific Boards
of VSB-TUO and its faculties FMG, FCE, FEECS,
the Scientific board of the University of Ostrava, the
Faculty of Science at Masaryk University of Brno
and in a series of study branch boards for doctoral
study programmes.

The education is complemented by further activi-
ties. Let us mention the annual Workshop for PhD
students or Winter School of Numerical Analysis
(SNA). As one of the extraordinary activities, the
international Rock Stress Course with lecturers
from Germany and Japan must be mentioned.

The institute also tries to inform the public, popu-
larize science and motivate the younger generation
for study and scientific work in the branches of
engineering and natural science. It especially
organizes annual Open Door Days and public
lectures within the Week of Science and Techno-

logy.
Editorial activities

The Institute of Geonics AS CR publishes two
series Documenta Geonica, and Studia Geogra-
phica which are devoted to publishing conference
proceedings, monographs, theses etc.

The department of Environmental Geography has
published the reviewed journal Moravian Geogra-
phical Reports (ISSN 1210-8812) since 1993. At
present, there are four coloured journal issues per
year, each of about sixty A4 pages. The journal is
lead by an international editorial board with Prof.
Bryn Greer-Wootten from Canada as general editor
and is indexed in the international database Scopus
(www.scopus.com). The journal is oriented to ori-
ginal papers from geography, geosciences and the
field of the geoenvironment.

Vol. 19/201 No. 4

MORAVIAN OXID UHLICITY
GEOGRAPHICAL REPORTS A HORN‘ INOVY:MASIV
FLd
S K
Gt
LSS

The institute also published other prints, mono-
graphs, proceedings, research reports etc. and
scientists from the institute work in more than
twenty editorial boards in professional and scientific
journals.



Vedeni ustavu

Institution management

Reditel / Director
x prof. RNDr. Radim Blaheta, CSc.
Zastupce feditele / Deputy director

x Ing. Josef Foldyna, CSc.

Odborna ¢innost / Research activities

x Ing. Eva Postova, CSc.

Hospodarska sprava / Administration and technical support

Sekretariat / Secretary
x Bc. Tatana Nevedelova
Vedouci oddeleni / Heads of departments

x doc. Ing. Jifi Séu¢ka, Ph.D.
Laboratorni vyzkum geomaterialti / Laboratory
research on geomaterials

x Ing. Josef Foldyna, CSc.

Dezintegrace materialt / Material disintegration

x RNDr. Lubomir Stas, CSc.

Geomechanika a bansky vyzkum / Geomechanics
and mining research

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

x prof. RNDr. Radim Blaheta, CSc.
IT4Innovations

x RNDr. Karel Kirchner, CSc.

Environmentalni geografie, pobocka Brno /
Environmental geography, Brno branch

Mezinarodni poradni sbor

International advisory board

Clenové / Members

x prof. Owe Axelsson
Uppsala University (SWE), IGN

x prof. Bryn Greer-Wootten
York University, Toronto (CA)

x prof. Raimondo Ciccu
University of Cagliari (1)

x prof. Marek Kwasnhiewski
SUT Gliwice (PL), IGN

x prof. Svetozar Margenov
IICT BAS, Sofia (BG)

x prof. Ove Stephansson
GFZ, Potsdam (D)

Rada pracovisté

Institution board

Interni ¢lenové / Internal members

X

X

prof. RNDr. Radim Blaheta, CSc.
Ing. Josef Foldyna, CSc.
RNDr. Karel Kirchner, CSc.

Mistopfedseda / Vice Chairman

doc. RNDr. Josef Malik, CSc.

Predseda / Chairman

prof. Ing. Petr Martinec, CSc.
RNDr. Lubomir Stas, CSc.
doc. Ing. Jifi Séu¢ka, Ph.D.
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Oddéleni laboratorniho vyzkumu geomaterialti

Department of laboratory research on geomaterials
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Oddéleni laboratorniho vyzkumu geomateriald vzni-
klo jako samostatné oddéleni v roce 2006 spojenim
tfi laboratofi Stfediska vyzkumu materiald Zemé.
Oddéleni zajistuje komplexni materialovy vyzkum
geomateriall a vybranych stavebnich hmot. K za-
kladnim sméram vyzkumu patfi mineralogie a petro-
grafie, kde jsou vyvijeny nové metodiky identifikace
a charakterizace materiall, zalozené na infracer-
vené spektroskopii, metodach termické analyzy,
optické a konfokalni mikroskopii a analyze obrazu.
Vyznamné je studium pevnostnich a pretvarnych
vlastnosti geomateriall za rliznych stavli napjatosti,
zmén propustnosti materiall v disledku zmén
napétového stavu, interakce materiadld s vodou,
studium tepelnych vlastnosti a dalSi. Soucasti vyz-
kumu je také geologie uhelnych panvi a geologické
problémy spojené s vyznamnymi geotechnickymi
stavbami.

Hlavni vyzkumné aktivity
Geologie uhelnych panvi

V oddéleni se dlouhodobé zabyvame problematikou
geologie uhelnych panvi. Toto vyzkumné téma
zahrnuje zejména geologickou dokumentaci vrtd a
dalnich dél, sedimentologickou a litologickou analy-
zu hornin a uhli. Mimofadna pozornost je vénovana
vyzkumu a identifikaci korela¢nich horizontd v uhel-
nych panvich. Vysledky vyzkumu jsou prubézné
vyuzivany zejména pro korelaci uhelnych sloji
v Ceskeé Casti hornoslezské panve. V roce 2008 byla
vydana monograficka publikace Geologické pro-
stfedi a geotechnické vlastnosti pokryvu karbonu
Ceské Casti hornoslezské panve. SpoleCensky a
ekonomicky vyznamnou oblasti vyzkumu, kterou se
pracovnici oddéleni dlouhodobé zabyvaiji, je také
studium vazby plynd v uhelné hmoté a horninach
v souvislosti s technologiemi tézby slojového meta-

The Department of Laboratory Research on Geo-
materials was established as an independent de-
partment in 2006 by amalgamating the three
laboratories of the Centre for the Research on Earth
Materials. The department provides comprehensive
material research on geomaterials and selected
construction materials. Mineralogy and petrography
belong to the general trends of research, where
new methodologies of the identification and charac-
terization of materials are being developed in an
area based on infrared spectroscopy, on the
methods of thermal analysis, optical and confocal
microscopy and on image analysis. Among signi-
ficant scientific areas also belong: stress and strain
properties of geomaterials in different states of
stress; the changes in the permeability of materials
due to the changes of stress conditions; the inter-
action of materials with water; and thermal proper-
ties of geomaterials. The geology of coal basins
and geological problems associated with important
geotechnical constructions also forms part of the
research.

Main research topics
Geology of coal basins

For many years the department has been dealing
with problems associated with the geology of coal
basins. For the most part, this research topic inclu-
des the geological documentation of boreholes and
mine workings; sedimentological and lithological
analysis of rocks and coal. Considerable attention
is focused on the research and identification of
correlation horizons in coal basins, the results of
which are continuously used, primarily in the
correlation of coal seams in the Czech part of the
Upper Silesian Coal Basin. In 2008, the monograph
Geological environment and geotechnical proper-
ties of covering strata of Carboniferous in the Czech
part of the Upper Silesian Basin was published.
From both a social and economic aspect, another
important area of research, in which department
personnel have been involved for many years, is
the study of the bonding of gases in coal mass and
in rocks in connection with the technology of coal
bed methane extraction; with the CO, storage and
with the occurrence of gas-dynamic phenomena
jeopardizing the safety of work underground. In
2011, the results of this work were published in the
monograph Carbon dioxide and rock massif.



nu, ukladanim technologického CO. a se vznikem
plynodynamickych jevli ohrozZujicich bezpecnost
prace v podzemi. V roce 2011 byly vysledky prace
publikovany v odborné monografii s nazvem Oxid
uhli¢ity a horninovy masiv.

Mineralogie a petrografie

Nasim partnerdm z primyslové i akademické sféry
poskytujeme petrografické a mineralogické analyzy
Sirokého spektra jak pfirodnich tak industrialnich
material(. U pfirodnich hornin se jedna zejména o
zafazeni horniny do petrografickych systému, ana-
lyzu slozeni a struktury horniny (velikost ¢astic,
zrnitost, vytfidéni, zakulaceni a zaobleni klastd,
identifikace karbonat a jilové hmoty v horniné,
uhelné hmoty v sedimentech, stanoveni pfemény
horninotvornych mineral, normativni slozeni na
podkladé chemické analyzy).

U materiald industrialnich (jako jsou mineralni
abraziva, mikronizované castice, silikdtové stavebni
hmoty) provadime stanoveni strukturni stavby,
slozeni, zrnitosti, velikosti a distribuce pérd, identi-
fikaci slozek a mineral(i, stanoveni druhu a intenzity
koroze a alterace.

Uhelna petrologie zahrnuje maceralovou analyzu
uhli, stanoveni mineralizace v uhli, analyzu poru-
Seni uhli pfed a po deformacnich testech, mikro-
tvrdost, texturni analyzu koks(i. Pracovnici oddéleni
jsou v soucCasné dobé zapojeni do feSeni mezina-
rodniho projektu Research fund for coal and steel
"Improvement of coal carbonization through the
optimization of fuel in coking coal blends - RATIO
COAL".

Opticky polariza¢ni a fluorescen¢ni mikroskop Nikon
Eclipse 80i s motorizovanym skenovacim stolkem Marz-
hduser Scan-24-410 a systémem pro zpracovani a
analyzu obrazu NIS Elements / Optical polarization and
fluorescence microscope Nikon Eclipse 80i with motorized
scanning stage Marzhduser Scan-24-410 and image
processing and analysis system NIS Elements

Zpracovani a analyza obrazu geomaterialt
a stavebnich hmot

Pro studium slozeni a strukturné-texturni stavby
geomateriall a stavebnich hmot jsou v oddéleni

Mineralogy and petrography

We provide petrographic and mineralogical ana-
lyses of a wide spectrum of both natural and
industrial materials for our partners in industry,
science, and education. As far as natural rocks are
concerned, we deal primarily with the classification
of rocks in petrographic systems; with the analysis
of rock composition and structure (particle size
distribution, grain sorting, roundness and angularity
of clastic grains; the identification of carbonates and
clay matrix in rock; coal mass in sediments; trans-
formation of rock-forming minerals; normative com-
position on the basis of chemical analysis).

We determine the structure, composition, grain, and
pore size distribution in industrial materials such as
mineral abrasives, micronized particles, and silicate
construction materials. We also identify the com-
ponents and minerals and determine the type and
intensity of corrosion and alteration.

Coal petrology includes maceral analysis of coal;
determining mineralization in coal, analysis of the
deformation of coal before and after deformation
tests; micro-hardness and textural analysis of
cokes. Department personnel are currently involved
in research for the international project of the
Research fund for coal and steel: “The improve-
ment of coal carbonization through the optimization
of fuel in coking coal blends - RATIO COAL".

Image processing and analysis of geomaterials
and construction materials

For the study of the composition and structural-
textural parameters of geomaterials and construc-
tion materials, methods of digital image processing
and analysis are used and developed in the
department. The procedures of image analysis are
used mainly to enable the quantification of the
composition and structural parameters of material;
the analysis of shape, size and orientation of partic-
les; the analysis of the size and distribution of
pores; the measurement of intensity and orientation
of micro-fracturing, etc. Department personnel have
developed many new algorithms and methodo-
logies which have been applied in morphological
analysis of geomaterials at different scale levels.
For example, they have succeeded in solving what
was until now a very difficult analytical problem: the
determination of the size and shape of grains and
morphological anisotropy in thin sections of carbo-
nate rocks (microscopic scale). The methodology of
the evaluation of the morphology of aggregate
grains for construction purposes has been prepared
and verified (mesoscopic scale), which enables the
description and quantification of the morphometric
parameters of aggregate grains in relation to the
orientation of mineral grains and micro-fracturing in
rock and their use in modelling in civil engineering
and geotechnics. Furthermore, the methodology for
the quantification of structural-textural parameters
of underground working faces has been developed



vyuzivany a rozvijeny metody zpracovani a analyzy
digitalniho obrazu. Jedna se pfedevsim o postupy
obrazové analyzy, umoznujici kvantifikaci slozeni a
strukturnich parametri materidlu, analyzu tvaru,
velikosti a orientace Castic, analyzu velikosti a
distribuce poérd, méreni intenzity a orientace mikro-
poruSeni apod. Pracovnici oddéleni vyvinuli fadu
novych algoritmi a metodik, které aplikovali pfi
morfologické analyze geomaterialtl na r(izné drovni
méfitka. Podafilo se napf. vyfeSit dosud obtizné
feSitelny analyticky problém stanoveni velikosti a
tvaru zrn a morfologické anizotropie ve vybrusech
karbonatovych hornin (mikroskopické méfitko). Byla
vypracovana a oveéifena metodika hodnoceni morfo-
logie zrn kameniva pro stavebni ucely (mezosko-
pické méfitko), ktera umozfiuje popsat a kvanti-
fikovat morfometrické parametry zrn kameniva ve
vztahu k orientaci mineralnich zrn a mikroporuseni
v horniné a pouzit je pro modelovani ve stavebnictvi
a geotechnice. Dale byla vyvinuta napf. metodika
pro kvantifikaci strukturné-texturnich parametr(i pro-
filu celby jako soucast geotechnického prazkumu
pfi razbé& podzemnich dél (makroskopické méfitko),
umoznujici vyrazné zkvalitnéni poznatkd z prazku-
mu Celby pfi souCasné eliminaci bezpelnostnich
rizik.

Vyzkum fyzikalnich viastnosti geomaterialti

Dalsi oblasti vyzkumu je studium vlivu termo-hydro-
mechanickych procesu na fyzikalni vlastnosti geo-
materialll, jakymi jsou: mérna a objemova hmot-
nost, nasakavost, kapilarni jimavost, rychlost Sifeni
ultrazvukovych vin, tepelna vodivost, mérna tepelna
kapacita a tepelna roztaznost. Pevnostni a pretvar-
né vlastnosti jsou hodnoceny zejména pfi labora-
tornich zkouSkéach pevnosti v tlaku a tahu, pfi nichz
je stanovovan také modul pretvarnosti, Poissonovo
Cislo za jednoosého i trojosého stavu napjatosti a
rychlost Sifeni ultrazvukovych vin v procesu poru-
Sovani. Vysledky triaxialnich zkou$ek jsou dale
vyuzivany pfi konstrukci Mohrovy obalky.

Zvlastni pozornost je vénovana studiu propustnosti
hornin a uhli za trojosého stavu napjatosti. Méfici
zafizeni sestava z triaxialni komory KTK 100 modifi-
kované pro priichod plynu. Plastovy tlak je vyvijen
tlakem hydraulického oleje az do maximalni hodno-
ty 100 MPa. Zdrojem osového napéti je mechanicky
lis ZWICK 1494, ovlddany pocitatem s maximalni
silou 600 kN. Jako plynné médium pro méfeni
propustnosti je pouzivan obvykle dusik. Je studo-
van vliv riznych parametr( na propustnost hornin a
uhli za trojosého stavu napjatosti: struktury, anizo-
tropie a slozeni; zvySovani hydrostatického tlaku;
zvySovani osového napéti a teploty.

Metodikou méfeni propustnosti, kterou vyvinuli pra-
covnici oddéleni, jiz byla testovana rozsahla série
sedimentarnich karbonskych hornin a uhli. V po-
slednich letech je vyzkum soustfedén na granitoidni
horniny z vyznamnych lokalit Ceské republiky.
V ramci projektu programu VaVpl ,lnstitut Cistych
technologii tézby a uziti energetickych surovin®

as part of a geotechnical survey in the underground
engineering (macroscopic scale). This makes pos-
sible a significant improvement in the knowledge
from the investigation of a working face, while
simultaneously eliminating safety risks.
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Segmentace obrazu pro kvantitativni analyzu slozeni be-
tonu / Image segmentation for quantitative analysis of
concrete composition

Research on physical properties of geomaterials

The other area of research is the study of the effect
of thermo-hydro-mechanical processes on physical
properties of geomaterials, such as mass and volu-
me density; absorptive capacity; water absorption;
ultrasonic wave velocity; thermal conductivity; spe-
cific thermal capacity; and thermal expansion. The
strength and strain properties are estimated in
laboratory tests of compression strength and tensile
strength, where the Young modulus, Poisson’s
ratio, under the uniaxial and triaxial state of stress
and the ultrasonic wave velocity in the deformation
process are determined. The results of triaxial tests
are further utilized in the construction of Mohr's
criteria. Special attention is paid to the study of the
permeability of rocks and coal in the triaxial state of
stress.

Particular attention is paid to the study of rocks and
coal permeability in triaxial state of stress. The
measuring equipment consists of a triaxial cell KTK
100, modified for gas passage. The confining pres-
sure is applied by the pressure of hydraulic oil up to
a maximum value of 100 MPa. The source of axial
stress is a computer controlled mechanical press
ZWICK 1494, with a maximum force of 600 kN.
Usually, nitrogen is used as a gas medium for the
permeability measurement. The effect of different
parameters on the permeability of rock and coal
under the triaxial stress state is studied; structure,
anisotropy and composition; the increase of hydro-
static pressure; the increase of axial stress and
temperature.

Extensive series of sedimentary carboniferous
rocks and coals have already been tested by the
methodology for the measurement of permeability



ziskalo oddéleni nové sofistikované hydraulické
zarizeni MTS pro mechanické zkousky hornin, umo-
ZAujici provadét Siroké spektrum testl mecha-
nickych vlastnosti, v€etné napf. stanoveni lomové
houzevnatosti hornin nebo méreni propustnosti
hornin pro kapaliny.

-
- 4
-

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

Vyzkum jilovych minerald

Dlouhodobé je v nadem oddéleni studovéna proble-
matika jilovych minerali. V uzké spolupraci s VSB-
TU a Ostravskou univerzitou probihd vyzkum nano-
materialll na bazi jilovych minerall, studium termic-
ké stability laboratorné pfipravenych kompozitnich
materialll a rozvoj aplikac¢nich moznosti FTIR a
Ramanovy spektroskopie pfi identifikaci a kvantifi-
kaci jilovych mineralll v horninach. Dlvodem
soucasného zajmu o jilové mineraly je jejich pozo-
ruhodna schopnost pfijimat do své krystalové
struktury latky organického nebo anorganického
pavodu. Diky tomu jilové mineraly, kromé tradi¢ni
ulohy sorbentll, predstavuji cestu ve vyvoji novych
materialll s predem definovanymi vlastnostmi, tzv.
nanokompozitl. Ziskané poznatky o vlastnostech
takto pfipravenych nanokompozitli pfispivaji k fe-
Seni aktualnich problému spojenych s pfipravou
sorbent pro odstrafiovani latek z rliznych ekolo-
gickych zatézi, tvorbou bariér pro ukladani odpadi,
nebo zpeviiovanim a stabilizaci zemin s vysokym
obsahem jili a huminovych latek.

Pfi studiu sorpCnich a mechanickych vlastnosti
jilovych mineral( a modifikovanych jilt je v oddéleni
rozvijena také aplikace termické analyzy. V ramci
studia termické stability pfipravenych kompozitnich
materialll byla zpracovana ucelenda databaze
termickych kfivek jilovych minerald, jejich pfimési a
vybranych druh(i sedimentarnich hornin. Jsou hod-
noceny zejména zmény hmotnosti v zavislosti na

developed by department. In recent years, research
has been focused on granitic rocks from important
localities in the Czech Republic. Within the RDIOP
project ,Institute of Clean Technologies for Mining
and Utilization of Raw Materials for Energy Use",
the department obtained new sophisticated hydrau-
lic equipment, MTS, for the mechanical testing of
rocks. The acquisition of this equipment enables the
department to conduct a wide spectrum of tests of
mechanical properties, including, for example, de-
termining the fracture toughness of rocks or mea-
suring the permeability of rocks for liquids.
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Zavislost propustnosti a pretvoreni na osovém napéti
v trojosém stavu napjatosti (bocni tlak 5 MPa) / Depen-
dence of permeability and strain on axial stress at triaxial
state of stress (confining pressure of 5 MPa)

Research on clay minerals

The issue of clay minerals has been studied by our
department for many years. In close cooperation
with the VSB - Technical University of Ostrava and
the University of Ostrava, research into nano-mate-
rials based on clay minerals is already in progress;
the study of the thermal stability of laboratory pre-
pared composite materials; and the development of
the possibilities of the application of the FTIR and
Raman spectroscopy for the identification and
quantification of clay minerals in rocks. The reason
for the continuing interest in clay minerals is their
remarkable capability to absorb organic or inorganic
compounds into their crystal structure. With the
exception of their traditional role as sorbents, clay
minerals represent a means in the development of
materials with pre-defined properties: the so called
nano-composites. The knowledge gained about the
properties of nano-composites prepared in this way,
contributes to the solution of current problems
associated with the preparation of sorbents for the
removal of substances from various environmental
burdens with the formation of barriers for depositing
waste, or the reinforcement and stabilization of soils
with a high content of clays and humic substances.

The application of thermal analysis is also being
developed in the department with the study of sorp-
tion and mechanical properties of clay mineral and
modified clays. Within the study of thermal stability
of prepared composite materials, a comprehensive



teploté a ¢asu s volitelnym nastavenim experimen-
talni atmosféry (oxidacni, inertni) véetné vysokého
vakua, urcovany teploty dehydratace, dehydro-
xylace a transformacCnich prfemén jednotlivych
mineral(l, a také stanovovany kinetické parametry
probihajicich reakci. Diky pokrocilému kinetickému
softwaru umime predikovat také postup reakce a
tepelné stability materidlu v libovolném teplotnim
rezimu.
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Infracervena spektra dvou typl montmorillonitd modifiko-
vanych alkylamonnymi kationty chloridu benzyldimethyl-
hexadecylamonného / IR spectra of two samples of
montmorillonites modified by alkylamonium cations of
benzyldimethylhexadecylamonium chloride

DalSim smérem vyzkumu je aplikace FTIR a
Ramanovy spektroskopie pfi kvalitativni a kvanti-
tativni analyze jilovych mineral(i v horninach, a to
predevSim tam, kde pfitomnost jilovych mineralQ
vyznamné ovlivhuje fyzikalné-chemické vlastnosti
hornin - v geomechanice, pfi zajiStovani stability
svahu, pfi feSeni otazek vystavby a stability pod-
zemnich dél a v fadé dalSich obort, pfi nichz
dochazi k zasahim do zemské kury. V poslednich
letech je zaméfena pozornost na vyuziti statis-
tickych multivariaénich metod pfi analyze IC spekter
mineralll a hornin. Pravé spojenim FTIR spektro-
skopie a statistickych metod Ize dosahnout
rychlejSich a spolehlivéjsich vysledk( pfi stanovo-
vani jednotlivych minerald v horninach.

Vysledky vyzkumu byly zpracovany v rdmci feSeni
nékolika grantovych projektt v letech 2003 - 2010 a
jsou rovnéz prubézné uverejiiovany v impaktova-
nych ¢asopisech.

Vyzkum konkrementt mocového traktu

Nade oddéleni se dlouhodobé zabyva také mine-
ralogickymi analyzami konkrementd urologického
traktu pacientdl z ostravského regionu. Tento
unikatni vyzkum probiha ve spolupraci s Oddélenim
klinické biochemie Méstské nemocnice v Ostravé a
dosud byl vySetifen rozsahly soubor vice nez 14 tisic
pacientd. Jsou vyuzivany nejen metody minera-
logické analyzy ale také analyza obsahu stopovych
prvkd a synchrotronni mikro-CT tomografie na
kusovych vzorcich. Tento vyzkum ukazuje, jak kom-

database of thermal curves of clay minerals, their
admixtures and selected types of sedimentary rocks
has been prepared. For the most part, the changes
of weight dependent on temperature and time, with
optional adjustment of experimental atmosphere
(oxidation, inert atmosphere), including a high
vacuum, are evaluated. The temperature of dehy-
dration, dehydroxylation and transformations of in-
dividual minerals and kinetic parameters of running
reactions are also determined. Thanks to advanced
kinetic software, we can also predict the process of
reaction and thermal stability of material in an
optional temperature mode.

A further trend in research is the application of FTIR
and Raman spectroscopy to the qualitative and
quantitative analysis of clay minerals in rocks,
primarily in those areas where the presence of clay
minerals significantly affects the physical and
chemical properties of rocks - in geo-mechanics,
when ensuring the slope stability, in the solution of
problems regarding the construction and stability of
underground construction and in many other fields
when the Earth’s crust is to be affected. In recent
years, attention has been focused on the utilization
of statistical multivariation methods in the analysis
of infrared spectra of minerals and rocks. With just
the combination of the FTIR spectroscopy and
statistical methods, it is possible to obtain faster
and more reliable results in the determination of
individual minerals in rocks.

The results of this research have been prepared
within the research programmes of several grant
projects between 2003 and 2010, with the results
continuously published in the relevant journals.

Research on concrements of urinary tract

For many years, our department has also been
dealing with the mineralogical analyses of concre-
ments of the urinary tract of patients from the
Ostrava region. This unique research takes place in
collaboration with the department of clinical bio-
chemistry of the Municipal Hospital in Ostrava and
the data of more than 14,000 patients have been
investigated to date. Not only are mineralogical
analyses utilized, but also the analyses of trace
elements content and the synchrotronic micro-CT
tomography on lump samples. This research shows
how complicated the inner structure of concrement,
which originated in the dynamic environment of the
human body, actually is. It was found out that uri-
nary calculi of patients from the Ostrava agglome-
ration contain 130 mineral combinations, while the
Ca-oxalate and Ca,Mg-phosphate concrements are
completely dominant. The results of the long-term
research have been prepared within the project of
the GA CR in 2009 - 2011. A co-researcher in the
project was the Faculty of natural sciences of
Masaryk University in Brno. The results are pub-
lished continuously in important European urolo-
gical journals. The adoption of a new methodology
of mineralogical analysis of concrements in the



plikovana je vnitfni stavba konkrementu, vzniklého
v dynamickém prostiedi lidského téla. Bylo zjisténo,
Ze mocové kameny pacient(l ostravské aglomerace
obsahuji 130 mineralnich kombinaci, pficemz zcela
dominuji konkrementy Ca-oxalatové a Ca,Mg-fosfa-
tové. Vysledky dlouhodobého vyzkumu byly zpraco-
vany v ramci feSeni grantového projektu GA CR
v letech 2009 az 2011. SpoluteSitelem projektu byla
PfF Masarykovy university v Brné. Vysledky feSeni
jsou priibézné publikovany v prednich evropskych
urologickych Casopisech. Zavedeni nové metodiky
mineralogické analyzy konkrementd v CR (zalo-
zené na IR spektroskopii, optické mikroskopii a
mikrochemickych metodach) bylo vyzdvizeno také
v knize K. Jifika a kol. ,Méstska nemocnice Ostrava
v proménach Casu“ (2002).

Studium strusek a geopolymerti

Analytické postupy, pouzivané v nasem oddéleni,
jsou aplikovany také pfi hledani pfic¢in objemovych
zmén zasypovych strusek a hutni keramiky, zpuso-
bujicich rozsahla poskozeni staveb na Ostravsku.
Tato poskozeni, vznikajici zejména v obdobi po
roce 2000, predstavuji mimofadné zavazny spo-
leCensky a ekonomicky problém.

Hydratace hutni keramiky na bazi MgO. Na mikrosko-
pickém snimku jsou patrné lemy Mg(OH). kolem Sedych
hydratovanych zrn MgO. Tento jev vede k objemovym
zménam zasypového materialu v konstrukci / Hydration of
metallurgical MgO -ceramics. The Mg(OH).-hemming
around the hydrated MgO grains is visible on the micro-
scopic image. This effect results in volume changes of
backfill material in the construction

Studovany jsou rovnéz hutnické strusky, nalezené
pfi archeologickych vyzkumech. Identifikace druhu
strusek pfispiva k pochopeni souvislosti tykajicich
se technologii pouzitych v archeologicky zkouma-
nych stavbach. Vysledky prace byly publikovany
napf. v rdmci monografie Kostel sv. Martina v Bo-
huSové, v roce 2011. Geopolymery (1. alkalicky
aktivované granulované vysokopecni strusky) patfi
k novym progresivnim stavebnim pojivim. Vyzkum
provadény ve spolupraci s FMMI VSB-TUO se
zabyva jejich porovou mikrotexturou a strukturou a
vznikem novych mineralnich fazi v geopolymeru

Czech Republic (based on the IR spectroscopy,
optical microscopy and micro-chemical methods)
was emphasized also in the book by K. Jifik et al.
“The Municipal Hospital of Ostrava in transfor-
mations of time” (2002).

Segmentace obrazu konkrementu pofizeného synchro-
tronnim pCT-tomografem pro méfeni podilu mineralnich
slozek: a) vstupni obraz, b) jednotlivé mineralni slozky
(modre apatit -2,1 obj. %; zluté protein s uricitem -5,5 obj.
%; Cervené oxalat - 92,4 obj. %) / Segmentation of the
concrement image acquired using synchrotronic puCT-
tomography for measurement of percentages of mineral
constituents: a) source image, b) particular mineral
constituents (blue: apatite -2,1 vol. %; yellow: protein with
uricite -5,5 vol. %; red: oxalate - 92,4 vol. %)

Study of slag and geopolymers

Analytical procedures used in our department are
also applied in finding out the causes of volume
changes of backfilling slag and metallurgical cera-
mics that cause extensive damage to construction
in the Ostrava region. This damage, which appear-
ed in the period after 2000, is a serious social and
economic problem.

Metallurgical slag found during archaeological
explorations is studied as well. The identification of
slag types contributes to the understanding of the
circumstances relating to technologies used in the
constructions under archaeological investigation.
For example, the results of the work were published
in 2011, within the framework of the monograph St.
Martin Church in BohuSov. Geopolymers (i.e. alkali
activated granulated furnace slag) belong to new
progressive building binders. The research carried
out in collaboration with FMME VSB-TUO deals
with their micro-texture and structure of pores and
with the origin of new mineral phases in geopolymer
with granulated slag and with different portions of
milled fly ash and with the use of liquid and solid
alkali activators. The research personnel succeed-
ed in developing new types of geopolymers with
more stable mineral phases in a dense structure of
geopolymer.

Structure and properties of geocomposite materials

Over a considerable period, the department has
dealt with unique research into the structure and
properties of geocomposites - specific materials
created by pressure grouting of chemical grouts into
soils, disturbed rocks or into disturbed building
constructions. The research is carried out in colla-
boration with the department of geomechanics and



s granulovanou struskou a s rGznym podilem mle-
tého popilku, s pouzitim kapalnych a pevnych
alkalickych aktivatord. Pracovnikim se podafilo
vyvinout nové typy geopolymer(i se stabilnéjSimi
mineralnimi fazemi v hutné struktufe geopolymeru.

Stavba a viastnosti geokompozitnich materiali

V oddéleni je dlouhodobé rozvijen unikatni vyzkum
strukturni stavby a vlastnosti geokompoziti - spe-
cifickych materialG vznikajicich tlakovou injektazi
chemickych injektaznich hmot do zemin, poru-
Senych hornin a naruSenych stavebnich konstrukci.
Vyzkum je provadén ve spolupraci s oddélenim
Geomechaniky a banského vyzkumu a zahrnuje
predevSim vyvoj a pouziti metodik pro vizualizaci
stavby geokompozitu, kvantifikaci strukturné-textur-
nich parametrd, studium vztahl mezi stavbou ma-
teridlu a jeho fyzikalné-mechanickymi vlastnosti a
hodnoceni tepelné stability injektdZznich pryskyfic
v geotechnické nebo stavebni konstrukci. Zvlastni
pozornost je vénovana vyznamnym anomaliim ve
struktufe geokompozitnich monolitll vznikajicich pfi
konkrétnich geotechnickych aplikacich a jejich vlivu
na chovani materialu v konstrukci.

Technické vybaveni

Zatizeni pro infracervenou a Ramanovu
spektroskopii

FT-IR spektrometr NICOLET 6700 s FT-Ramanovym
modulem NICOLET NXR (Thermo Fisher Scientific)

FT-IR mikroskop NICOLET iN10 (Thermo Fisher
Scientific)

FT-IR spektrometr NICOLET Avatar 320 (Thermo Fisher
Scientific)

Zafizeni pro mikroskopii a analyzu obrazu

Opticky polarizacni mikroskop NIKON Eclipse 80i
s prochazejicim i odrazenym svétlem a fluorescenci,
s motorizovanym skenovacim stolkem MARZHAUSER
Scan-24-410; opticky polarizacni mikroskop OLYMPUS
BX 50 s prochazejicim i odrazenym svétlem a fluores-
cenci

Laserovy konfokalni mikroskop OLYMPUS LEXT OLS
3100

Stereomikroskop NIKON SMZ-2T

Barevné stacionarni CCD kamery NIKON DS-5M a DVC
1310

Systémy pro zpracovani a analyzu obrazu NIS Elements

(Nikon), LUCIA (Laboratory Imaging, Ltd.) a Matlab
Image Processing Toolbox

Zafizeni pro termickou analyzu

Termalni analyzér SETSYS TG-DTA/DSC 24 s hmotnost-
nim spektrometrem (Setaram Instrumentation)

Termalni analyzér SETSYS 12 (Setaram Instrumentation)

mining research and primarily includes the develop-
ment and application of methodologies for the
visualization of the geocomposite structure; the
quantification of structural-textural parameters; the
study of relationships between the material struc-
ture and its physical-mechanical properties and the
evaluation of thermal stability of chemical grouts in
geotechnical or building constructions. Special
attention is paid to important anomalies in the struc-
ture of geocomposite monoliths created during the
particular geotechnical applications and to their
effect on the behaviour of material in the construc-
tion.

Vymezeni rlznych typd konzistence materidlu v télese
geokompozitu (pisek injektovany polyuretanem) / Speci-
fication of different types of material consistency in
geocomposite monolith (sand grouted with polyurethane)

Technical equipment

Instruments for infrared spectroscopy and Raman
spectroscopy

FT-IR spectrometer NICOLET 6700 with FT-Raman
module NICOLET NXR (Thermo Fisher Scientific)

FT-IR microscope NICOLET iN10 (Thermo Fisher
Scientific)

FT-IR spectrometer NICOLET Avatar 320 (Thermo Fisher
Scientific)

FT-IR spektrometr NICOLET 6700 s FT-Ramanovym mo-
dulem NICOLET NXR / FT-IR spectrometer NICOLET
6700 with FT-Raman module NICOLET NXR

Instruments and software for microscopy
and image analysis

Optical polarization and fluorescence microscope NIKON
Eclipse 80i with motorized scanning stage MARZ-



Izomet 2104, zafizeni na méfeni tepelné vodivosti a
mérné tepelné kapacity

Termalni analyzér SETSYS TG-DTA/DSC 24 s hmotnost-
nim spektrometrem / Thermal analyser SETSYS TG-
DTA/DSC 24 with mass spectrometer

Zarizeni pro testovani fyzikalné-mechanickych
viastnosti materialt

Servohydraulicky zkuSebni systém MTS pro zkouSky
pevnostnich a pretvarnych vlastnosti hornin, max. sila
4600 kN

Triaxialni komora 656.06 Triaxial Cell s moznosti regu-
lace teploty (do 200 °C) a méfeni propustnosti hornin pro
vodu

Mechanicky lis Zwick 1494, max. sila 600 kN

Karmanova triaxialni burika KTK 100 s moznosti bo¢niho
tlaku az 100 MPa a méfenim propustnosti v procesu
deformace

Mikrotvrdomér firmy CSM Instruments s méfenim moduld
pretvarnosti

Zarizeni na méfeni rychlosti Sifeni ultrazvukovych vin
Vv procesu zatézovani

Zarizeni pro analyzu plynt

Plynovy chromatograf DANI 1000 DPC: uhlovodiky (C1 -
C,), Hz, rozsah stanoveni: 0 - 5000 ppm. Uhlovodiky C+ -
C4 jsou stanovovany pomoci kolony Rt Alumina Plot
s detekci FID, plynova chromatografie s uTCD pouzi-
vana pro stanovovani vodiku

Stacionarni plynové analyzatory: CHs, CO, CO,, O,
rozsah stanoveni: objemova %

HAUSER Scan-24-410; optical polarization and fluores-
cence microscope OLYMPUS BX 50

Laser confocal microscope OLYMPUS LEXT OLS 3100
Stereomicroscope NIKON SMZ-2T

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

Image processing and analysis systems NIS Elements
(Nikon), LUCIA (Laboratory Imaging, Ltd.), and Matlab
Image Processing Toolbox

Instruments for thermal analysis

Thermal analyser SETSYS TG-DTA/DSC 24 with mass
spectrometer (Setaram Instrumentation)

Thermal analyser SETSYS 12 (Setaram Instrumentation)

Izomet 2104 for measurement of thermal conductivity and
specific thermal capacity

Thermal analyser SETSYS TG-DTA/DSC 24 with mass
spectrometer

Instruments for testing physical-mechanical
properties of rocks

Servo-hydraulic testing system MTS for testing of stress
and strain properties of rocks, max. force 4600 kN

Triaxial cell 656.06 with possibility of temperature control
(up to 200 °C) and water permeability measurement

Mechanical press ZWICK 1494, max. force 600 kN

Karman’s triaxial cell KTK 100 with confining pressure up
to 100 MPa and possibility of permeability measurement
in deformation process

Micro Hardness Tester 240V 50 - 60Hz (CSM Instru-
ments)

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

Instruments for gas analysis

Gas chromatograph DANI 1000 DPC: (C; - C4), H,, range
of content: 0 - 5000 ppm. Hydrocarbons C; - C, 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 CH, ,CO, CO,, O,, range of
content: vol. %



Projekty feSené v poslednich letech / Recently solved projects

Improvement of coal carbonization through the optimization of fuel in coking coal blends - RATIO COAL, 2010 - 2012,
Research Fund for Coal and Steel, RFCR-CT-2010-00008.

Institut Cistych technologii t&Zby a uziti energetickych surovin / Institute of Clean Technologies for Mining and Utilization
of Raw Materials for Energy Use, 2011 - 2014, VaVpl / RDIOP, CZ.1.05/2.1.00/03.0082.

Vliv fazového slozeni a mikrostruktury na funkéni vlastnosti geopolymernich systémd z technogennich pucolant /
Influence of phase composition and microstructure on function properties of geopolymer systems from industry
pozzolans, 2009 - 2011, GA CR, GA106/09/0588.

Chemicka, mineralogickd a statistickd analyza souboru mocovych konkrementl pacientl ostravské aglomerace /
Chemical, mineralogical and statistical analysis of set of urinary stones of patients of Ostrava city agglomeration, 2009 -
2011, GA CR, GA203/09/1394.

Kvalitativni a kvantitativni analyza minerdll v sedimentarnich horninach pomoci FTIR spektroskopie a multivariacnich
statistickych metod / Qualitative and quantitative mineral analysis of sedimentary rocks by means of FTIR spectroscopy
and multivariate statistical methods, 2008 - 2010, GA CR, GA105/08/1398.

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

Studium morfologie pulsujiciho vodniho paprsku a jeho G€ink( na materialy metodami zpracovani a analyzy obrazu /
Study of pulsating water jet morphology and its effects on materials by image processing and analysis methods, 2007
-2009, GA CR, GP101/07/P512.

Vliv teploty na zmény plynopropustnosti hornin za trojosého stavu napjatosti / Influence of temperature on permeability
changes of rocks in triaxial state of stress, 2004 -2006, GA CR, GA105/04/1019.

Nové moznosti identifikace jilovych minerald a slid v sedimentarnich horninach infraéervenou spektroskopii s Fourierovou
transformaci / New possibilities of identification of clay minerals and micas in sedimentary rocks using infrared
spectroscopy with Fourier transformation, 2003 - 2006, GA CR, GP105/03/D079.

Vybrané publikace / Selected publications
Impaktové publikace / Articles in journals with impact factor

Konec¢ny, P., Plevova, E., Vaculikova, L., KozuSnikova, A., Peterkova, J., Hundakova, M. Composition of gypsum from
the Kobefice quarry (Czech Republic). Acta Geodynamica et Geomaterialia, 2011, Vol. 8, No. 2, pp. 145-156.

Konecny, P., Kozusnikova, A. Influence of stress on the permeability of coal and sedimentary rocks of the Upper Silesian
basin. International Journal of Rock Mechanics and Mining Sciences, 2011, Vol. 48, No. 2, pp. 347- 352.

Kozu$nikova, A., Konecny, P. Influence of Temperature on the Permeability of Rocks. Geotechnique, 2011, Vol. 61, No.
12, pp. 1081-1085.

Kaiser, J., Hola, M., Galiova, M., Novotny, K., Kanicky, V., Martinec, P., S¢uéka, J., Brun, F., Sodini, N., Tromba, G.,
Mancini, L., Kofistkova, T. Investigation of the microstructure and mineralogical composition of urinary calculi fragments
by synchrotron radiation X-ray microtomography - a feasibility study. Urological research, 2011, Vol. 39, No. 4, pp. 259-
267.

Martinec, P., Plasgura, P., Machat, J., Stanék, F. ,Mineral association, composition and trace elements in urinary calculi
in Ostrava region patients from 1978 to 2010“. European Urology Supplements, 2011. Vol. 10, No. 7, pp. 462-462.

Obara, B., Kozusnikova, A., S€ucka, J. Automatic identification of microcracks observed on microscopic images of
coarse-grained sandstone, International Journal of Rock Mechanics and Mining Sciences, 2011, Vol. 48, No. 4. pp. 681-
686

Plevova, E. , Vaculikova, L., Kozusnikova, A., Danék, T., Ritz, M., Simha Martynkova, G. Thermal study of sandstones
from different Czech localities. Journal of Thermal Analysis and Calorimetry, 2011, Vol. 103, No. 3. pp. 835-843.

Ritz, M., Vaculikova, L., Plevova, E. Application of infrared spectroscopy and chemometric methods to identifi-cation of
selected minerals. Acta geodynamica et geomaterialia, 2011, Vol. 8, No. 1, pp. 47-58.

Sitek, L., Foldyna, J., Martinec, P., Séu¢ka, J., Bodnarova, L., Hela, R. Use of pulsating water jet technology for removal
of concrete in repair of concrete structures. The Baltic Journal of Road and Bridge Engineering, 2011. Vol. 6, No. 4, pp.
235-242.

Vaculikova, L., Plevova, E., Vallova, S., Koutnik, I. Characterization and differentiation of Kaolins from selected Czech
deposites using infrared spectroscopy and differential thermal analysis. Acta geodynamica et geomaterialia, 2011, Vol. 8,
No. 1, pp. 59-67.



Valaskova, M., Barabaszovd, K., Hundakova, M., Ritz, M., Plevova, E. Effects of brief milling and acid treatment on two
ordered and disordered kaolinite structures. Applied Clay Science, 2011. Vol. 54, No. 1, pp. 70-76.

HoleSova, S., Valaskova, M., Plevova, E., Pazdiora, E., Matéjova, K. Preparation of novel organovermiculites with
antibacterial activity using chlorhexidine diacetate. Journal of Colloid and Interface Science 2010, 342, 2, pp. 593-597

Martinec, P., Vavro, M., Scucka, J., Maslan, M. Properties and durability assessment of glauconitic sandstone: A case
study on Zamel sandstone from the Bohemian Cretaceous Basin (Czech Republic). Engineering Geology 2010, vol.115,
No. 3-4,pp 175-181.

Mat&jka, V., Supova, M., Klemm, V., Rafaja, D., Valaskova, M., Tokarsky, J., LeSkova, J., Plevova, E. Vermiculite
interlayer as a reactor for CdS ultrafine particles preparation Microporous and Mesoporous Materials 2010, vol. 129, pp.
118-125

Méchova, L., Vasicek, Z., Hou$a, V. Early Cretaceous ribbed aptychi - a proposal for a new systematic classification.
Bulletin of Geosciences, 2010, Vol. 85, No. 2, pp. 219-274.

Plevova, E., Kozusnikova, A., Vaculikova, L., Simha Martynkova, G. Thermal behavior of selected Czech marble
samples. Journal of Thermal Analysis and Calorimetry 2010, Vol. 101, No. 2, pp. 657-664

Ritz, M., Vaculikova, L., Plevova, E. Identification of Clay Minerals by Infrared Spectroscopy and Discriminant Analysis.
Applied Spectroscopy 2010, Vol. 64, No. 12, pp. 1379-1387

Vasitek, Z. Early Cretaceous ammonites from the Butkov Quarry (Manin Unit, Central Western Carpathians, Slovakia).
Acta Geologica Polonica, 60 (3), 393-415

Vasicek, Z., Gegl, E., Kedzierski, M., Uchman, A. Two ammonites from the Early Cretaceous deep-sea sediments of the
Silesian Nappe, Polish Carpathians, and stratigraphic problems resulted from micropalaeontological datinh of thein sites.
Annales Societatis Geologorum Polonia, 2010. Vol. 80, No. 1, pp. 25-37.

Foldyna, J., Sitek, L., Séuéka, J., Martinec, P., Valicek, J., Palenikova, K. Effects of pulsating water jet impact on
aluminium surface. Journal of Materials Processing technology, 2009, Vol. 209, p. 6174-6180.

Holub, K., Konecny, P., Knejzlik, J. Investigation of the mechanical and physical properties of greywacke specimens.
International Journal of Rock Mechanics and Mining Sciences, 2009, Vol. 46, No. 1, pp. 188-193.

Mashlan, M., Bartonikova, H., Jan¢ik, D., Tugek, J., Martinec, P. Iron oxide modified minerals. Hyperfine Interactions,
2009, Vol. 191, No. 1-3, pp. 151-157.

Valaskova, M., Simha Martynkova, G., Matéjka, V., Barabaszova, K., Plevova, E., Méfinska, D. Organovermiculite
nandfillers in polypropylene. Applied Clay Science, 2009, Vol. 43, No. 1, pp. 108-112.

Martinec, P., Scucka, J., Vavro, M., Safrata, J. Granodiorite aggregates from East Bohemia for high-performance and
high-strenght concretes. Quarterly Journal of Engineering Geology and Hydrogeology, 2008, Vol. 41, No. 4, pp. 451-458.

Vasicek, Z. Barrenian and Early Aptian ammonites from the Godula Facies of the Silesian Unit in the Outer Western
Carpathians, Czech Republic. Acta Geologica Polonica, 2008, Vol. 58, No. 4, pp. 407-423.

Monografie / Monographs

Martinec, P., Kolaf, P., Martinec, V., Taraba B. Oxid uhliCity a horninovy masiv. Ostrava: Ustav geoniky Akademie véd
Ceské republiky, v.v.i., 2011. 138 stran. ISBN 978-80-86407-14-2.
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Oddéleni dezintegrace materialti

Department of material disintegration

Vedouci / Head
Tym / Staff

Ing. Josef Foldyna, CSc.

Ing. Petr Hlavacek, Ing. Jifi Klich, Daria Novakova, Ludék Pivoda, Ing. Zdenék Riha, Ph.D.,

Ing. Libor Sitek, Ph.D., doc. Ing. Jan Valicek, Ph.D., prof. Ing. Jaroslav Vasek, DrSc.,

Ing. Michal Zelenak

V roce 1985 byla v ramci Oddéleni hornické geo-
mechaniky zalozena Laboratof rozpojovani hornin.
Jeji hlavni naplIni bylo studium procesu spojenych
s rozpojovanim horninovych a podobnych materialt
pomoci mechanickych nastrojii a vysokorychlost-
niho vodniho paprsku. Roku 1992 pfesla laboratof
s mirné zménénym nazvem (Laboratof poruSovani
hornin) pod nové vzniklé Stfedisko Vyzkumu mate-
riald Zemé. Vzhledem ke specifickym vyzkumnym
Ukolim feSenym pracovniky laboratore vznika v ro-
ce 2006 samostatné Oddéleni dezintegrace mate-
riald, zaméfené jiz vyhradné na studium novych
progresivnich technologii pfi dezintegraci materiald.

Oddéleni postupné navazalo spolupraci s tuzem-
skymi i zahrani¢nimi védeckymi pracovisti (napf.
VUT Brno, VSB-TU Ostrava, University of Cagliari,
Fachhochschule Nordwestschweiz, Politechnika
Koszalinska, AGH Krakow) a prdamyslovymi part-
nery (napf. PTV, NET, Hammelmann, Ecoson).

— S AR T

Aplikace rotac¢niho pulzujiciho vodniho paprsku pfi doby-
vani okrasného kamene - detail drazky fezané v grano-
dioritovém masivu / Application of rotating pulsating water
jet in ornamental stone quarrying - detail of kerf cut in
granodiorite massive

Vyznamnym impulsem pro dalSi rozvoj oddéleni se
stal projekt OP VaVpl ,Institut Cistych technologii
tézby a uziti energetickych surovin®, na jehoz feSeni
se od roku 2011 oddéleni znacnou mérou podili.

Hlavni témata vyzkumu
Oddéleni se zabyva predevSim studiem procesl

dezintegrace materidll a geomaterialll vysokory-
chlostnim vodnim paprskem.

The Laboratory of Rock Cutting was established in
1985 as a part of the Department of Mining Geo-
mechanics. The original objective of the research
was to study processes associated with rock and
rock-like materials by mechanical tools and high-
speed water jets. In 1992, the laboratory changed
its name slightly to the Laboratory of Rock Disinte-
gration and became part of a newly created Earth
Material Sciences Department. With respect to
specific research problems solved by the laboratory
staff, the Department of Material Disintegration was
established. The department is oriented entirely to
the study of new, advanced technologies for mate-
rial disintegration.

The department gradually established cooperation
with domestic and foreign scientific workplaces
(e.g. Brno University of Technology, VSB-Technical
University of Ostrava, the University of Cagliari, the
University of Applied Sciences of Northwestern
Switzerland, Koszalin University of Technology,
AGH Cracow) and industrial partners (e.g. PTV,
NET, Hammelmann, Ecoson).

The RDIOP project Institute of clean technologies
for mining and utilization of raw materials for energy
use, in which the department has participated
considerably since 2011, has represented another
significant stimulus for further development of the
department.

Main research topics
Research activities of the department are aimed in

particular at the high-speed water jet disintegration
of materials and geomaterials.



Intenzifikace ucink( vysokorychlostniho vodniho
paprsku

Vyzkumné aktivity jsou zaméfeny na studium dyna-
mickych projevl chovani pulzujiciho proudu vody,
definovani zakonitosti procesu buzeni a Sifeni
vysokofrekvencnich tlakovych pulzaci v kapaliné a
jejich vyuziti ke generovani vysokorychlostnich
pulzujicich vodnich paprsku.

Zkouska odolnosti betonu proti erozi provadéna abra-
zivnim vodnim paprskem / Test of concrete resistance to
erosion performed by abrasive water jet

Slozité dynamické jevy probihajici pfi buzeni a
Sifeni vysokofrekvencnich tlakovych pulzaci v kapa-
liné jsou studovany jak teoreticky pomoci numeri-
cké simulace a metod CFD (Computational Fluid
Dynamics), tak experimentdlné pfimym méfenim
frekvence a amplitudy dynamického tlaku ve vy-
sokotlakém systému a stagnacni sily generované
dopadem pulzujiciho paprsku.

Formovani a proudéni vysokorychlostnich pulzu-
jicich vodnich paprskii po vystupu z trysky je
studovano pomoci metody PIV (Particle Image
Velocimetry) a stinovou metodou. Analyza obrazu a
optické metody jsou vyuzivany rovnéz ke studiu
interakce pulzujiciho paprsku s rozpojovanym mate-
riadlem a vlastnosti povrchd vytvofenych pulzujicimi
paprsky. Rezné a dezintegra¢ni Ucinky pulzujicich
vodnich paprskd jsou testovany na rozmanitych
materialech s cilem porovnat jejich vykonnost s pa-
prsky kontinualnimi, pfipadné s jinymi technolo-
giemi.

Cilem vyzkumu je poznani podstaty procesU gene-
rovani a pfenosu pulzaci ve vysokotlakém systému,
formovani pulzujiciho paprsku a jeho interakce s
materialem.

Abrazivni materidly pro abrazivni vodni paprsek

Tato oblast pokryva vyzkum v oblasti novych abra-
zivnich materialt (pfirodnich i uméle vytvorenych).
Vyzkum je zaméfen na studium vlastnosti a chovani
abrazivnich Castic v procesu generovani abraziv-
nich vodnich paprskl a fezani materialQ, soucasti je
rovnéz feSeni otazek spojenych s pfipravou, testo-
vanim a recyklaci abraziv.

Intensification of high-speed water jet effects

Research activities are directed at the study of the
dynamic behaviour of pulsating water flow, the
definition of the natural relationship of the proces-
ses of excitation and propagation of high-frequency
pressure pulsations in liquid, and their utilization for
a generation of pulsating high-speed liquid jets.

Complex dynamic processes occurring during the
excitation and propagation of high-frequency pres-
sure pulsations in liquid are studied both theo-
retically, with the aid of numerical simulations and
CFD (Computational Fluid Dynamics) methods, and
experimentally, using the direct measurement of the
frequency and amplitude of dynamic pressure in a
high-pressure system as well as stagnation force
generated by the impact of the pulsating jet.

The process of forming the pulse in a high-speed
water jet downstream from the nozzle exit is studied
with the aid of PIV (particle image velocimetry) and
shadowgraph methods. The interaction of the pul-
sating jet with the material is studied using optical
methods and image analysis to define both the
processes occurring during the interaction and the
properties of surfaces created by the effects of the
pulsating jet. The cutting and disintegration effects
of the pulsating water jets are tested on various
materials to compare their performance with conti-
nuous jets and, eventually, with other technologies.

The objective of the research is to understand the
fundamental processes of the generation and trans-
mission of pressure pulsations in a high-pressure
system, the formation of a pulsating jet and its
interaction with material.

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

Abrasive materials for abrasive water jets

This topic covers research in the area of new
abrasive materials (both natural and artificially
produced). The properties and behaviour of abra-
sive particles in the processes of generating of
abrasive water jets and material cutting are studied.



Nasi snahou je definovat rozhodujici vlastnosti
z hlediska maximalizace fezného vykonu a minima-
lizace opotfebeni zaostfovaci trysky, ekonomickych
nakladl a negativnich dopadd na pracovni a Zivotni
prostfedi. Cilem feSeni je vyvoj nové generace
abrazivnich materiald.

Numerické modelovani proudéni

Proudéni tekutiny v trysce slouzici ke generovani
vodniho paprsku predstavuje jednu z hlavnich
aplikaci numerické simulace. Vytvofené modely
umoznuji sledovat chovani kapaliny v trysce a na
vystupu z ni. Na zakladé ziskanych poznatku je cela
konstrukce dale optimalizovana tak, aby dana sou-
stava pracovala s co nejvysSi ucinnosti. Provedené
Upravy jsou ovéfovany laboratornimi experimenty.
Pro vypocty proudéni tekutin a pevnostni analyzy
danych konstrukénich dili a sestav je pouzivan
software ANSYS.

Software ANSYS je vyuzivan rovnéz pro feSeni
Ukoll ve spolupraci s primyslem. Nabizime pomoc
v Siroké oblasti proudéni tekutin a v oblasti pevnost-
nich vypoétd. Jsme schopni se podilet na feSeni
riznych problém( jako napfiklad proudéni stlaci-
telnych plynt nebo kapalin, smésné a vicefazové
proudéni, spalovani, vymeéna tepla, atd.
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Navrh nastroje pro fezani pulzujicim vodnim paprskem
s rliznymi variantami pfechodové oblasti - podklady k nu-
merickému modelovani / Proposal of tool for cutting by
pulsating water jet with various variants of transitional
area - base for numerical modelling

Studium topografie a kvality povrchu

V této oblasti je vyzkum zaméren na studium vlivu
technologickych parametrl na topografii (drsnost,
vinitost, apod.) povrchu. Jsou rovnéz studovany
moznosti ovlivnéni vlastnosti povrchovych vrstev
material( tradi¢nimi zplsoby obrabéni, aplikaci
kapalinového paprsku apod. (oSetfeni betonovych
povrchll pro naslednou sanaci, pfiprava vhodného
kotviciho profilu, zpeviovani povrchovych vrstev,
odstranovani zbytkovych napéti, uzitné a estetické
vlastnosti povrchi atd.).

Kromé toho jsou zkoumany vlivy parametr( techno-
logie fezani na topografii povrchu s cilem eliminovat

The solutions to problems associated with the
preparation, testing and recycling of abrasives is
also represented in this field of activity.

The research is aimed at the definition of the crucial
properties of abrasive materials from the point of
view of both maximizing the cutting performance
and minimizing the wear of the cutting head, the
economic cost, and the negative impacts on the
working and living environment. The objective of
the research is the development of a new gene-
ration of abrasive materials.

Numerical simulation of flow

Compressible liquid flow in the nozzle for high-
speed water jet generation represents the main
application of numerical simulation in the depart-
ment. Models, created using ANSYS software,
allow for the study of liquid behaviour within the
nozzle and downstream from the nozzle exit.
Subsequently, the whole final assembly is optimi-
zed to obtain the best efficiency of the simulated
system. Created modifications are verified by labo-
ratory experiments.

Knowledge and skills obtained while using ANSYS
software are also utilized for solving problems in
cooperation with industry. The department offers
help in a wide area of liquid flow and stress ana-
lysis. Our researchers are able to participate in the
solution of various problems from the flow of
compressible fluids through mixture and multiphase
flows to combustion and heat exchange, etc.

Study of topography and quality of surfaces

This research is aimed at the study of the effects of
technological parameters on the surface topogra-
phy (roughness, waviness, etc.). The possibilities of
influencing the properties of material surface layers
by traditional machining methods, the application of
liquid jet, etc. (the treatment of concrete surfaces
for following repair work, the preparation of a
suitable anchor profile, the hardening of the surface
layers, the removal of residual stresses, usable and
aesthetic qualities of surfaces, etc.) are also
studied.

The effects of the parameters of cutting technology
on the surface topography are studied in order to
eliminate any negative effects of the technology on
the properties of a work-piece. The relationships
between force effects of the cutting technology on
material, vibration, fluctuation in the operating pres-
sure (in the case of water jets), acoustic emissions,
etc. and the topography of the machined surface
are searched for.

New areas of high-speed water jet utilization

This research is oriented primarily towards the use
of the abrasive water jet to enable the machining
(turning, milling, polishing, drilling, etc.) of difficult-
to-machine and non-machinable materials, such as



negativni vlivy technologie na vlastnosti obrobku.
Jsou hledany vazby mezi silovym plsobenim fezné
technologie na material, vibracemi, kolisanim pra-
covniho tlaku (u vodnich paprskl), akustickymi
emisemi atd. a topografii obrobené plochy.

Nové oblasti vyuZiti vysokorychlostniho vodniho
paprsku

Vyzkum v této oblasti je soustfedén pfedevSim na
obrabéni abrazivnim paprskem s cilem umoznit
obrabéni (soustruzeni, frézovani, lesténi, vrtani
apod.) tézkoobrobitelnych a neobrobitelnych mate-
ridld (kompozity, konstrukéni keramika, vysoko-
pevnostni slitiny, sklo, horniny apod.).

Do této oblasti spada i pfesné obrabéni abrazivnim
vodnim paprskem pro dosazeni optimalni tvarové a
rozmérové presnosti soucasti bez nutnosti dalSiho
obrabéni. ZvySeni presnosti finalnich vyrobkl Ize
docilit pfesnéjSim polohovacim zafizenim, pomoci
3D naklapéci hlavice, ktera eliminuje ukos, vhod-
nym vybérem trysek, abraziva apod.

Dale jsou studovany moznosti pfipravy mineralnich
a keramickych prekurzor(i pro pfipravu nanocéastic a
nosi¢l nanocastic se specifickymi vlastnostmi
pomoci dezintegrace vysokorychlostnim vodnim
paprskem a vyuziti vodnich paprskd k ultrajemné-
mu mleti a dezintegraci materialt v oblasti produk-
ce mikronovych a submikronovych &astic.

Vybrané védecké a aplikacni vysledky

Generovani pulzujiciho vodniho paprsku
pro dezintegraci materialu

Generovanim dostatecné velkych tlakovych pulzaci
tlakové kapaliny pred vystupem z trysky je mozno
vytvaret kapalinovy pulzujici paprsek, ktery z trysky
vystupuje jako kontinualni a do pulzl se formuje az
v urcité vzdalenosti od vystupu. Vyhodou pulzuiji-
ciho paprsku oproti kontinualnimu je skutec¢nost, ze
pfi dopadu jednotlivych pulzl se na dopadové plose
cyklicky generuje impaktni tlak, ktery je nékolika-
nasobné vysSi nez stagnacni tlak generovany do-
padem Kkontinualniho paprsku za jinak stejnych
podminek. Vlivem Gc€ink( pulzujiciho paprsku navic
dochdzi k unavovému a smykovému naméhani
materialu cyklickym zatéZzovanim dopadové plochy
a plsobenim radialniho vysokorychlostniho toku
kapaliny po povrchu, coz dale zvySuje jeho u€innost
v porovnani s paprskem kontinualnim.

Proto byl vyzkum zaméfen na uvedenou oblast a
pracovnici oddéleni vyvinuli a intenzivné testovali
originalni metodu generovani pulzujiciho kapalino-
vého paprsku, ktera spociva ve vytvareni akustic-
kych vin plsobenim akustického budi¢e na tlakovou
kapalinu a v jejich pfenosu vysokotlakym systémem
k trysce. Nékolikalety vyzkum v oblasti studia
zakonitosti Sifeni akustickych vin (¢i vysokofrek-
vencnich tlakovych pulzaci) v kapaliné vysoko-
tlakym systémem a jejich vlivu na generovani a

composites, ceramics, high-strength alloys, glass,
rocks, etc.

Precise machining by an abrasive water jet to
obtain the optimal geometrical and dimensional
accuracy of a work-piece without the need for
further machining represents another research
activity in this area. Increased accuracy of final
work-pieces can be achieved by using a more
precise cutting head manipulator, a 3-D swing
cutting head eliminating chamfer, an appropriate
selection of nozzles, abrasives, etc.

The possibilities of preparing mineral and ceramic
precursors for the synthesis of nanoparticles and
carriers of nanoparticles with specific properties
using disintegration by high-speed water jets, and
the utilization of high-speed water jets for ultra-fine
grinding and disintegration of materials in the area
of production of micron and submicron particles, are
also studied.
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Castice slidy po mleti vodnim mlynkem na bazi vodniho
paprsku (tlak vody 300 MPa), i po mleti zachovana
vrstevnata struktura / Mica particles after milling by water
jet mill (water pressure 300 MPa), preserved foliaceous
structure after milling

Selected scientific and application results

The generation of a pulsating water jet
for the disintegration of material

The generation of sufficiently high pressure pul-
sations in pressure water upstream from the nozzle
exit enables the creation of a pulsating liquid jet that
emerges from the nozzle as a continuous stream,
and it forms into pulses at a certain stand-off
distance from the nozzle exit. The advantage of
such a pulsating jet over the continuous one is
based on the fact that the initial impact of pulses on
the target surface generates cyclically an impact
pressure that is several times higher than the
stagnation pressure generated by the action of a
continuous stream under the same working
conditions. In addition, the action of a pulsating jet
also induces both fatigue and shear stresses in the
target material due to the cyclic loading of the target
surface and the radial high speed flow across the
surface. This further improves the efficiency of the



vlastnosti pulzujiciho vodniho paprsku byl koruno-
van udélenim ¢eského a nasledné také evropského
a amerického patentu.

Vysledek byl publikovan mezi vybranymi vysledky
badatelského a cileného vyzkumu ve Vyrocni zpra-
vé o Cinnosti AV CR za rok 2008.

Akusticky generator tlakovych pulzaci

Na vySe uvedeny vysledek bylo navazano vyvojem
a vyrobou akustického generatoru tlakovych pulzaci
pro pracovni tlaky az 150 MPa s frekvencemi buze-
ni 20 a 40 kHz. S vyuzitim metod CFD a FEM byl
optimalizovan vnitini profil generatoru s ohledem na
maximalni zesileni tlakovych pulzaci v kapaliné
pred jejim vytokem z trysky a navrzen novy tvar
pfiruby ultrazvukové sonotrody, ktery redukuje ne-
zadouci prenos ultrazvukovych vibraci do téla
generatoru.

Dosazené vysledky vedly k podepsani exkluzivni
licenéni smlouvy o jejich vyuziti s renomovanym
némeckym vyrobcem vysokotlakych zafizeni.

Mikrofotografie stopy erodované v povrchu nerezové oceli
po 21 250 impaktech pulzujicim vodnim paprskem. Pra-
covni tlak vody 30 MPa, pramér vodni trysky 1,60 mm,
vzdalenost trysky od povrchu 50 mm / Micrograph of
eroded mark on stainless steel surface after 21 250 im-
pacts of pulsating water jet. Operating water pressure 30
MPa, nozzle diameter 1.60 mm, standoff distance 50 mm

Vysledek byl publikovan mezi vybranymi vysledky
badatelskeho a cileného vyzkumu ve Vyrocni zpra-
vé o Cinnosti AV CR za rok 2010.

Odstrariovani degradovanych povrchovych vrstev
betonu vysokorychlostnimi vodnimi paprsky

Ve spolupraci s VUT Brno a VSB-TU Ostrava byly
pfipraveny laboratorni experimenty odstrafiovani
degradovanych povrchovych vrstev betont pomoci
vysokorychlostnich kontinualnich a pulzujicich vod-
nich paprskl. Byly zhotoveny betonové bloky pres-
né definovanych vlastnosti, z nichz ¢ast byla uloze-
na ¢i podrobena cyklickému zatéZovani v rGznych
korozivnich prostfedich (pisobeni mrazu, pusobeni
chemickych rozmrazovacich latek, dlouhodobé pu-
sobeni chlorid(i, dlouhodobé plsobeni siranu, dlou-

pulsating liquid jet in comparison with the conti-
nuous one.

Therefore, the research was aimed at the above
mentioned area and, as a result, an original method
of a pulsating liquid jet generation was developed
and tested extensively. The method is based on the
generation of acoustic waves by the action of the
acoustic actuator on the pressure liquid and their
transmission via a pressure system to the nozzle.
Research of the fundamentals of the process of
excitation and the propagation of acoustic waves
(and/or high-frequency pressure pulsations) in
liquid via a high-pressure system and their influen-
ce on the formation and properties of a pulsating
liquid jet was crowned by the granting of a Czech
patent and the completion of a license agreement
for the manufacturing of one piece of an acoustic
generator of pressure pulsations.

The result was included in selected results of the
basic and targeted research in the Annual Report of
the ASCR in 2008.

Acoustic generator of pressure pulsations

The development and manufacturing of an acoustic
generator of pressure pulsations for an operating
pressure up to 150 MPa with excitation frequency of
20 and 40 kHz is continuation of the above men-
tioned results. The internal profile of the generator
was optimised with respect to the maximum
amplification of pressure pulsations in the liquid
upstream from the nozzle exit using the CFD and
FEM methods. In addition, a new shape of the
ultrasonic sonotrode flange was designed to reduce
the undesirable transmission of ultrasonic vibrations
into the generator body.

The results obtained led to the signing of an ex-
clusive license agreement on their usage with a
renowned German manufacturer of high-pressure
equipment.

The result was included in the selected results of
basic and targeted research in the Annual Report of
the ASCR in 2010.

Removal of degraded surface layers of concrete
by high-speed water jets

Laboratory experiments, concerned with the remo-
val of degraded surface layers of concrete by high-
speed continuous and pulsating water jets, were
prepared in cooperation with the Brno University of
Technology and VSB-TU Ostrava. Concrete blocks
of precisely-defined properties were created; some
of them were stored or tested by cyclic loading in
different corrosive environments (freezing effect,
the effect of chemical defreezing agents, the long-
term effects of chlorides, sulphates and nitrates).
Several testing samples were left as reference
samples, i.e. not exposed to any corrosive environ-
ment.



hodobé plsobeni dusi¢nanud). Nékolik zkusebnich
vzorkl bylo ponechano jako referen¢ni, nebyly tedy
vystaveny zadnému korozivnimu prostredi.

Pulzujici paprsek dosahl ve vSech pfipadech vyssi
ucinnosti v porovnani s odpovidajicim paprskem
kontinualnim za stejnych pracovnich podminek.
Poméry mezi objemem odstranénym ze zkudebniho
vzorku betonu pulzujicim a kontinualnim paprskem
se v8ak znacné liSil na zakladé druhu a stupné
degradace vzorku a podle parametrli Fezani.
Zatimco kontinualni paprsky odstrani za danych
zkuSebnich podminek vétSinou pouze povrchovou
Cast cementového kamene, pulzujici paprsky pro-
nikaji do veétSich hloubek a odstrani cementovy
kamen az na kamenivo. | pfi nizkych tlacich vody
jsou schopny selektivné odstranit degradovanou
vrstvu betonu a zachovat ,zdravy“ beton pro na-
slednou aplikaci sanacnich vrstev a malt. Vétsi
drsnost betonového substratu oSetfeného pulzu-
jicimi paprsky navic pfispiva k vy8Ssi pfidrznosti nové
aplikovanych vrstev.

Numericky model vysokotlakého systému
s akustickym budi¢em

Byly zpracovany numerické modely vysokotlakého
systému s integrovanym akustickym generatorem
tlakovych pulzaci, aby bylo mozno teoreticky studo-
vat proces buzeni a Sifeni tlakovych pulzaci timto
systémem. Vysledky numerické simulace procesu
akustického generovani tlakovych pulzaci a jejich
Sifeni ve vybranych geometriich vysokotlakého sys-
tému ukézaly, ze i relativné slozZité geometrie
zahrnujici jedno nebo dvé zalomeni nebo relativhé
dlouhy kapalinovy vinovod, umozniuji Sifeni tlako-
vych pulzaci od zdroje az k trysce. Velikost téchto
pulzaci pfed tryskou je mozno vyznamné ovlivnit
vhodnou volbou rozmérl jednotlivych  &asti
vysokotlakého systému a jeho naladénim do rezo-
nance.

Abraziva pro technologie vysokorychlostniho
vodniho paprsku

Abrazivni materialy byly zhodnoceny jak z hlediska
mineralogického a petrologického, tak také z hledis-
ka jejich chovani v procesu generovani abrazivniho
vodniho paprsku a pfi puUsobeni na rozpojovany
material. Byly vypracovany metodiky pro hodnoceni
vstupnich vlastnosti abrazivnich koncentratd, fez-
ného vykonu abraziva na referencnich materialech,
opotfebeni zaostfovaci trubice, metodika pro popis
a morfologickou analyzu zrna a feznych stop
v makro- a mikroméfitku pomoci obrazové analyzy.

Dalsim plvodnim vysledkem je stanoveni biolo-
gické Skodlivosti respirabilni frakce prachu, ktera
vznika dezintegraci pfirodnich a syntetickych abra-
ziv a mineral(l skupiny kfemene pfi aplikaci abraziv-
niho vodniho paprsku. Prace pfispéla k formulovani
pretrvavajicich problémd a novych témat pro dalsi
vyzkum v této oblasti.

Ukazka ploch vytvorenych tfemi prichody plochého konti-
nualniho (vlevo) a plochého pulzujiciho paprsku (vpravo)
vedle sebe na vzorku betonu (tlak vody 30 MPa, ekviva-
lentni primér trysky 2.05 mm, vzdalenost vzorku od trysky
40 mm, rychlost fezani 0.2 m.min"") / Example of surfaces
created by three passes side by side of both flat conti-
nuous (left) and flat pulsating (right) jets on concrete
sample (water pressure 30 MPa, equivalent nozzle dia-
meter 2.05 mm, stand off distance 40 mm, cutting speed
0.2 m.min™)

The pulsating jet achieved a higher efficiency in all
cases compared to a continuous jet under the same
working conditions. However, the ratio of volume
removed from the concrete test sample by both
pulsating and continuous jets varied considerably
according to the type and degree of sample degra-
dation and the cutting parameters. While conti-
nuous jets removed only the upper part of the
cement paste, pulsating jets penetrated deeper and
removed cement paste to aggregates at given
testing conditions. Thus, pulsating jets are able to
remove selectively degraded concrete layers and
preserve “healthy concrete”, following the applica-
tion of repair coatings and mortars also at low water
pressures. A higher roughness of the concrete
substrate treated by pulsating jets leads to the
better adhesion of newly applied layers.

Numerical models of high pressure systems
with an acoustic actuator

Numerical models of high pressure systems with an
integrated acoustic actuator of high pressure pulsa-
tions were created. They allowed for the theoretical
study of the processes of excitation and propaga-
tion of pressurised pulsations. The results of the
numerical simulation of pressurised pulsations
demonstrate that relatively complicated geometries
with one or two L-bows or relatively long liquid
waveguide allow for the propagation of pressure
pulsations from the source to the nozzle. The inten-
sity of pulsations upstream from the nozzle exit can
be substantially affected by defining the dimensions
of the separate parts of the high-pressure system
and its tuning to resonance.

Abrasives for high-speed water jet technologies

Abrasive materials were evaluated from both mine-
ralogical and petrological points of view, as well as



Morfologie zrn australského recyklovaného granatového
koncentratu / Morphology of grains of recycled australian
garnet concentrate.

Aplikacni vysledky

Dosazené vysledky a ziskané zkuSenosti byly ve
spolupraci s pramyslovymi partnery vyuzity v celé
fadé aplikaci technologie vysokorychlostnich vod-
nich paprsk(. Byly provadény zkousky fezani a
obrabéni celé Skaly materiall, jiz zminéného od-
stranovani vrstev pfi sanacich betonovych konstru-
kci, Ci odstrafiovani a upravy povrchovych vrstev
materiall. Mezi specialni aplikace patfi napfiklad
navrh technologie dezintegrace tuhého paliva
rakety SS-23 pomoci vysokorychlostnich vodnich
paprskli nebo navrh bezodpalové likvidace nalozi
umisténych ve vrtech pro seismicky prazkum, opét
s vyuzitim vodnich paprska.

Na zakladé udélenych patent( byla s renomova-
nym némeckym vyrobcem vysokotlakych zafizeni
podepsana exkluzivni licenéni smlouva zamérena
na vyuziti patentovaného feSeni generovani tlako-
vych pulzaci ve vysokotlakém systému pro genero-
vani pulzujicich vodnich paprsku.

Rezani vnitfni &asti Zelezniéniho kola abrazivnim vodnim
paprskem / Cutting of the inner part of railway wheel by
abrasive water jet

from the point of view of their behaviour during the
process of abrasive water jet generation and its
action on the material to be cut. Methodologies for
the assessment of the initial properties of abrasive
concentrates, their cutting efficiency in reference
materials, and wearing effects on the focusing tube,
were developed together with the methodology of
the description and morphological analysis of grains
and cutting kerfs in macro- and micro-scales by
image analysis.

The determination of biological noxiousness of
respirable dust fraction resulting from disintegration
of natural and synthetic abrasives and minerals of
the quartz group during the application of an abrasi-
ve water jet represents another original result of the
research. The work contributed to the formulation of
both enduring problems and new themes for further
research in the above mentioned area.

Application results

The results and knowledge attained were used in
cooperation with industrial partners in a number of
applications of the high-speed water jet tech-
nology. Tests of cutting and machining of the whole
range of materials, the above-mentioned removal of
layers in the rehabilitation of concrete structures or
the removal and treatment of the surface layers of
materials. The proposal of a technology of SS-23
missile grain disintegration using high-speed water
jets or the proposal of a technology of non-firing
liquidation of explosive charges situated in wells
drilled for seismic surveys ranks among the special
applications of water-jetting.

Aplikace vysokorychlostniho vodniho paprsku pfi likvidaci
paliva balistické rakety kratkého doletu SS-23 / Applica-
tion of high-speed water jet for dismantling of grain of
ballistic short-range missile SS-23

Based on the patents granted, an exclusive license
agreement concerning the utilization of a patented
solution of the generation of pressure pulsations in
the high-pressure system to produce pulsating
water was signed with a renowned German manu-
facturer of high-pressure equipment.



Pristrojové vybaveni

Vysokotlaka Cerpadla: plunzrové ¢erpadlo Hammelmann
HDP 253 (max. pracovni tlak 160 MPa, maximalni pratok
67 I/min) a Cerpadlo PTV75-60 se dvéma multiplikatory
tlaku (pracovni tlak 40 - 415 MPa, max. pratok 7,8 I/min
pfi 415 MPa)

Robot ABB IRB 6640-180//2.55 Master pro manipulaci
s feznou hlavou vodniho paprsku

Rezaci stdl X-Y PTV WJ2020-2Z-1xPJ - 2D s naklapéci
feznou hlavou, specialné navrzeny pro fezani vodnim a
abrazivnim vodnim paprskem

Systém pro vizualizaci a méfeni rychlostnich poli
proudéni (2x PIV kamera Imager Pro X 2M CCD s pfislu-
Senstvim, dvojpulzni laser s pfisluSenstvim a optikou pro
tvorbu svételného fezu NL 135-15 PIV, vysokorychlostni
kamera HighSpeedStar 3G CMOS s pfisluSenstvim, fidici
pocitac se software DaVis)

Opticky profilomér FRT MicroProf

Laserovy analyzator velikosti ¢astic Fritsch Analysette 22
NanoTec

Vypocetni systém pro modelovani proudéni vybaveny
CFD software ANSYS

Laboratory equipment

High-pressure pumps: plunger pump Hammelmann HDP
253 (max. operating pressure of 160 MPa, maximum flow
of 67 l/min) and PTV75-60 pump with two pressure
intensifiers (operating pressure of 40 - 415 MPa, max.
flow of 7.8 I/min at 415 MPa)

Robot ABB IRB 6640-180//2.55 Master for handling of
water jet cutting head

X-Y cutting table PTV WJ2020-2Z-1xPJ - 2D with
inclinable cutting head, specially designed for cutting
with water and abrasive water jet

System for visualisation and measurement of velocity
fields of the flow (2x PIV camera Imager Pro X 2M CCD
with accessories, double-pulse laser with accessories
and optics for creation of light sheet NL 135-15 PIV, high-
speed camera HighSpeedStar 3G CMOS with acces-
sories, control computer with DaVis software)

Optical profilometer FRT MicroProf
Laser particle sizer Fritsch Analysette 22 NanoTec

Computing system for modelling of the flow using CFD
software ANSYS

Projekty feSené v poslednich letech / Recently solved projects

Studium interakce slozek cementovych kompozitd pfi plisobeni vysokych teplot / Study of interactions of components of
cementitious composites exposed to high temperatures, 2012 - 2015, GA CR, P104/12/1988.

Institut Cistych technologii t&€Zby a uziti energetickych surovin / Institute of clean technologies for mining and utilization of
raw materials for energy use, 2011 - 2014, RDIOP, CZ.1.05/2.1.00/03.0082.

Specialni aplikace pouziti vysokotlakého vodniho paprsku a vyvoj environmentalné pfiznivych technologii minimalizujicich
spotfebu surovin a energii / Special application of using of the high pressure water jet and development of
environmentally friendly technologies minimizing the consumption of raw materials and power, 2011 - 2014, MPO TIP,
FR-TI3/733.

Vodni paprsek 2011/ Water Jet 2011, 2011, International Visegrad Funds, 11110008.

Akusticky generator pro generovani pulzujiciho vodniho paprsku / Acoustic generator for generation of a pulsating water
jet, 2010 - 2011, Moravian-Silesian Regional Authority, 01673/2010/RRC.

Studium procesu generovani a Sifeni tlakovych pulzaci ve vysokotlakém systému / Study of the process of generation
and propagation of pressure pulsations in high-pressure systém, 2007 - 2009, GA CR, 101/07/1451.

Modelovani procesu poruSovani degradované vrstvy stavebnich material(l pfi jejich Upravé pred sanacnim zasahem /
Modelling of the disintegration process of the degraded layer of construction materials during their preparation for repair
action, 2007 - 2009, GA CR, 103/07/1662.

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, 2005 - 2008, ASCR, 1QS300860501.

Vybrané publikace / Selected publications

Hloch, S., Valicek, J. Topographical anomaly on surfaces created by abrasive waterjet. International Journal of Advanced
Manufacturing Technology, 2012, Ro¢. 58, s. 1-12.

Hlavac, L.M., Bodnarova, L., Janurova, E., Sitek, L. Comparison of continuous and pulsing water jets for repair actions on
road and bridge concrete. The Baltic Journal of Road and Bridge Engineering, Vol. 7, No. 1, 2012, pp. 53 - 59.

Sitek, L., Foldyna, J., Martinec, P., Séucka, J., Bodnarova, L., Hela, R. Use of pulsating water jet technology for removal
of concrete in repair of concrete structures. Baltic Journal of Road and Bridge Engineering, 2011, Ro¢€. 6, €. 4, s. 235-
242.



Hloch, S., Tozan, H., Yagimli, M., Vali¢ek, J., Rokosz, K. Using waterjet in reverse logistic operations in discarded
munitions processing. Technicki viesnik - Technical Gazette, 2011, Roc€. 18, €. 2, s. 267-271.

Hloch, S., Valicek, J., Kozak, D. Preliminary results of experimental cutting of porcine bones by abrasive waterjet.
Technicki vjesnik - Technical Gazette, 2011, Ro¢€. 18, €. 3, s. 467-470.

Hela, R., Bodnarova, L., Sitek, L., Foldyna, J. High-speed water jet technology for renovation of concrete structures - new
trends and possibilities. Cement Wapno Beton, 2010, Ro¢. 15, €. 5, s. 268-278.

Remesat, D., Riha, Z. Consider CFD analysis to support critical separation operations. Hydrocarbon Processing, 2010,
Ro¢. 89, €. 5, s. 25-31.

Hreha, P., Hloch, S., Magurova, D., Valiek, J., Kozak, D., Harni¢arova, M., Rakin, M. Water Jet Technology Used in
Medicine. Technicki vjesnik - Technical Gazette, 2010, Ro¢. 17, €. 7, s. 237-240.

Foldyna, J., Sitek, L., Séu&ka, J., Martinec, P., Valigek, J., Palenikova, K. Effects of pulsating water jet impact on
aluminium surface. Journal of Materials Processing Technology, 2009, Ro¢. 2009, €. 20, s. 6174-6180.

Hlavacek, P., Valicek, J., Hloch, S., Greger, M., Foldyna, J., Ivandic, Z., Sitek, L., Kugnerova, M., Zelenak, M.
Measurement of Fine Grain Copper Surface Texture Created by Abrasive Water Jet Cutting. Strojarstvo, 2009, Ro¢. 51,
€. 4,s.273-279.

Foldyna, J., Sitek, L., Haban, V. Acoustic wave propagation in high-pressure system. Ultrasonics, 2006, Roc¢. 44, -, s.
1457-1460.

Foldyna, J., Sitek, L., Svehla, B., Svehla, S. Utilization of ultrasound to enhance high-speed water jet effects. Ultrasonics
Sonochemistry, 2004, Ro¢. 11, -, s. 131-137.

Turcaniova, L., Kadarova, J., Imrich, P., Liptaj, T., Vidlaf, J., Vasek, J., Foldyna, J., Sitek, L., Balaz, P. Reactivity of
mechanical activated coals for special utilization. Journal of Materials Science, 2004, Ro¢. 39, 16-17, s. 5467-5470.

Martinec, P., Foldyna, J., Sitek, L., Séuéka, J., Vasek, J. Abrasives for AWJ Cutting. Ostrava : UGN AV CR, 2002. 84 s.
Patenty / Patents

Foldyna, J., Svehla, B. Method of generation of liquid jet pulsations and apparatus for implementation of this method.
Evropsky patent EP186360, European Patent Office, 2011.

Foldyna, J., Svehla, B. Method of generation of pressure pulsations and apparatus for implementation of this method. US
patent US7,934,666, United States Patent and Trademark Office, 2011.

Bortolussi, A., Ciccu, R., Foldyna, J., Sitek, L. Procedimento di trattamento di materiali, in particolare materiali lapidei,
mediante getti di fluido pulsanti ed apparato per I'esecuzione di tale procedimento. Italsky patent IT0001388844, 2011.

Foldyna, J., Svehla, B. Method of generation of pressure pulsations and apparatus for implementation of this method. US
patent US7740188, United States Patent and Trademark Office, 2010.

Foldyna, J., Svehla, B. Zplisob generovani tlakovych pulzaci a zafizeni pro provadéni tohoto zplsobu. Patent &. 299412,
Urad prdmyslového vlastnictvi, 2008.



Oddéleni geomechaniky a banského vyzkumu

Department of geomechanics and mining research

Vedouci / Head
Tym / Staff

RNDr. Lubomir Stas, CSc.

Ing. Hana Dolezalova, Ph.D., Anna Dombkova, Lucie Georgiovska,

RNDr. Karel Holub, DrSc., Ing. Karel Hortvik, Ph.D., RNDr. Jan Chura, Ing. Vlastimil Kajzar,

Tomas Kalab, prof. RNDr. Zdenék Kalab, CSc., Ing. Jaromir Knejzlik, CSc., Ing. Petr Konic¢ek, Ph.D.,
Ing. Radovan Kukutsch, Ph.D., Ing. Markéta Lednicka, Ph.D., Jaroslav Makovsky, Ing. Zdenék Michalec,
Zdenék Nohejl, Ing. Jifi Ptacek, Ph.D., Ing. Zdenék Rambousky, Jana Ru$ajova, Tomas Rutar,

Ing. Kamil Soucek, Ph.D., Bc. Vendula StaSova, Ing. Martin Stolarik, Ph.D., Ing. Mécislav Suchanek,

Ing. Jarmila Simkovi¢ova, doc. Ing. Richard Sfiuparek, CSc.

Oddéleni geomechaniky a banského vyzkumu na-
vazuje na vyzkumné sméry, které jsou v Ustavu
geoniky rozvijeny od jeho zalozeni - napéti v horni-
novém masivu a jeho projevy, stabilita dulnich dél,
aplikace v hornictvi a geotechnice. Dale se rovnéz
rozviji vyzkum v dalSich oblastech od ovlivhovani
vlastnosti horninového masivu az po vyuziti metod
pocitatové tomografie. V roce 2012 doslo ke slou-
¢eni s Oddélenim geofyziky s cilem provazat a
sjednotit aktivity v in situ vyzkumu horninového
masivu a zemské kury, v€etné metod monitoringu
proces(l probihajicich v geologickém prostiedi. Tim
se vyrazné rozsifil vyzkumny zamér oddéleni.

Hlavni témata vyzkumu

Védecka napln oddéleni se zaméfuje prevazné na
vyzkum geomechanickych a geofyzikalnich procesi
v zemské kife. Mimo procesy pfirozené jsou
stfedem z4jmu zejména procesy vyvolané lidskou
¢innosti spojenou s vyuzivanim zemské kury.
V ramci feSeni rdznych problematik (napf. méfeni a
interpretace napétovych poli, pozorovani a inter-
pretace seizmicity v oblasti severni Moravy) se
provadi dlouhodoby védecky vyzkum, ktery je
doplnén o feSeni aktualnich praktickych problémi
v oblastech hlubinného dobyvani lozisek, podzem-
nich konstrukci, zasobnikll, podzemniho ukladani
vyhotelého jaderného paliva, CO; apod.

Pracovnici oddéleni jsou zapojeni do fady vyzkum-
nych i aplika¢nich projektl. Zvlasté vyznamna je
Ucast v projektu ,Institut Cistych technologii tézby a
uziti energetickych surovin® (ICT), jehoz nositelem
je VSB-TU Ostrava. Zapojeni do tohoto projektu
s sebou prineslo mj. vybudovani specializované la-
boratofe tomografického vyzkumu hornin a dalSich
material(. DalSi velké projekty jsou zaméfeny na
vystavbu podzemnich Ulozist at jiz radioaktivnich
odpadu, tak i energetickych surovin (plyn, stlaceny
vzduch) a problematiku bezpeéné tézby surovin.

Vyzkum napétovych a deformacnich stavi
horského masivu

Jedna se o zjisStovani prostorové distribuce, veli-
kosti a orientace pfirozeného i indukovaného napé-
tového pole v zavislosti na geologické a tektonické
situaci, antropogennich aktivitach v masivu a ana-

The department continues to do research in both
directions, which have been pursued at the institute
since its inception (rock mass stress and its effects,
the stability of mining conditions, applications in
mining and geotechnics) but also develops
research in other fields, from influencing the rock
mass properties to the use of methods of computer
tomography. In 2012, a merging with the Depart-
ment of Geophysics occurred with the aim of inter-
connecting activities in the research of in-situ rock
mass and the Earth's crust and methods of monito-
ring processes in the geological environment. This
made the research plans even broader.

Main research topics

The department focuses on the research of the
geomechanical and geophysical processes in the
Earth’s crust. They are both natural processes, but
mainly processes induced by human activity asso-
ciated with the exploitation of the Earth's crust. The
department has carried out both long-term scientific
research (e.g. the measurement and interpretation
of stress fields, the observation and interpretation of
seismicity in Northern Moravia), as well as practical
solutions to current problems in the areas of the
underground mining of deposits, underground cons-
tructions, reservoirs, the underground storage of
spent nuclear fuel, CO, etc.

The department staffs are involved in many re-
search and application projects. Particularly impor-
tant is the participation in the project “The Institute
of clean technologies for the extraction and use of
energy resources”, (ICT) with joint participation
from the Technical University of Ostrava. Involve-
ment in this project provides for; inter alia, the
building of a special laboratory for the tomographic
research of rocks and other materials. Other major
projects are focused on the construction of under-
ground repositories, whether radioactive waste or
energy resources (gas, compressed air), and the
issue of safe mining.

The investigation of stress and strain states
in the rock massif

The aim is the determination of the spatial distri-
bution, size, and orientation of natural and induced



lyzu jeho projevll. Vyzkum je zaméren na:

x zjistovani skute¢ného napétového pole v ma-
sivu a jeho zmén metodou hydroporusovani,
vyuzitim kuzelové tenzometrické sondy a ten-
zometrickych svornikd;

x geomechanicky monitoring, méfeni deformaci
podzemnich prostor a analyzu stabilitnich stav(;

x aplikaci matematickych modelld na geome-
chaniku a geotechniku s dirazem na zkoumani
procesu v horninach a zeminach z inzenyr-
ského hlediska;

x dynamické geomechanické jevy v horském
masivu;

x charakter vlivii geologie a antropogenni pod-
zemni aktivity na pohyby zemského povrchu.

Kuzelova tenzometrickd sonda pro dlouhodoba méfeni
zmén napéti pfipravena k instalaci / Conical gauge probe
for the long-term monitoring of stress changes ready for
installation

Vyzkum prostiedkl zpevriovani a cilené dpravy
viastnosti masivu

Hlavni napli toho vyzkumného sméru Ize charak-

terizovat nasledovné:

x Rozvoj modernich metod stabilizace masivu
zejména chemickymi injektaznimi médii, svorni-
kovanim a kotvenim, resp. vzajemnou kombi-
naci.

x Studium vlastnosti pouzivanych injektaznich
médii - chemoreologie, pruznosti, pevnosti, pre-
tvarnosti, propustnost v zavislosti na rliznych
parametrech aplikace.

x Pfiprava a studium fyzikalné mechanickych
vlastnosti vzniklych geokompozitl, vCetné ad-
hezni pevnosti.

x  Proudéni injektaznich hmot v pérovitém a meze-
rovitém materialu.

x  Ovérovani technologickych postupd.

x Navrhy a hodnoceni redlnych projekti zpevrio-
vani chemickou injektazi, svornikovdnim a ko-
tvenim, resp. jejich kombinaci, z hlediska geo-
technického zajisténi stability a funkcénosti

stress fields dependant on the geological and

tectonic situation, anthropogenic activities in the

massif, and the analysis of its manifestations. This
research is aimed at:

x identifying the actual stress field in the rock
mass and its changes by hydrofracturing;

x using the conical gauge probe and gauge studs;

x geomechanical monitoring, measuring the de-
formation of the underground spaces, and the
analysis of the stability conditions;

x the application of mathematical models in geo-
mechanics and geotechnics, with an emphasis
on examining the processes in rocks and soils
from the engineering point of view;

x dynamic geomechanical phenomena in the rock
mass;

x the influence of geological and anthropogenic
activities on the ground motion.

The investigation of reinforcing methods and the
projected adjustment of the rock mass properties

The investigation of reinforcing methods and the
projected adjustment of the rock mass properties
mean:

x the development of modern methods of sta-
bilizing the massif, especially by chemical
grouting media, bolting and anchoring, or by
combination of the two processes, respectively;

x the study of the properties of used grouting me-
dia - chemorheology, elasticity, strength, defor-
mability, penetrability, depending on various
parameters of the application;

x the preparation and study of physico-mecha-
nical properties of the resulting geocomposites,
including adhesion strength;

x grout flow in porous and discontinuous material,

x the verification of technological procedures;

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

x the design and evaluation of real projects of
reinforcing by chemical grouting, bolting and



podzemni stavby, méfeni unosnosti svornikové
vyztuze.

Vyzkum metod cileného ovliviiovani nebezpecnych
napétovych stavi masivu

Vyzkum je zaméfen na bezvylomové trhaci prace
v horninovém masivu, které v podminkach Ceské
casti hornoslezské uhelné pénve patﬁ’ k nejdl‘.’lle-
vence. Jsou realizovany v uhelnych slojich a v jejich
pravodnich horninach. Hodnoceni G€innosti bezvy-
lomovych trhacich praci ve smyslu uvolnéni kon-
centraci napéti je dllezitou soucasti protiotfesové
prevence. Soucasny systém hodnoceni ucinnosti je
provadén na zakladé udajl zjisténych pfi seizmolo-
gickém monitoringu. Vyzkum je zaméfen na para-
metry pouzitelné pro hodnoceni G€innosti (registro-
vana seizmicka energie, magnitudo, maximalni
objemové zmény v ohniskové oblasti), pfirodni
podminky a technické parametry realizovanych
bezvylomovych trhacich praci.
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Priklad navrzené aplikace bezvylomovych trhacich praci
na lokalité Dolu Lazy / Example application of the propo-
sed non-excavating blasting at Lazy Mine

Monitorovani a interpretace seizmicity na severni
Moravé

Seizmicitu severni Moravy predstavu;ji jak pfirozena
zemétreseni, tak dainé indukované jevy. Pfirozena
zemétfeseni jsou monitorovana tfemi provozova-
nymi solitérnimi stanicemi a stanici Ostrava - Kras-
né Pole (patfici do Ceské regionalni seizmickeé sité),
jez je provozovana ve spolupraci s VSB-TU Ostra-
va. Interpretovana data jsou predavana do centra
Ceské narodni seizmické sité a jsou k dispozici na
webu Ustavu geoniky. Cilem monitoringu je ziskat
informace pro stanoveni seizmického rezimu sever-
ni Moravy. Interpretace dat probihaji v kooperaci
s Geofyzikalnim ustavem AVCR, Ustavem fyziky
Zemé MU Brno a VSB-TU Ostrava.

DlIné indukovana seizmicita z karvinské oblasti je
monitorovana povrchovymi stanicemi. Cilem je
pfispét ke stanoveni vibraci vyvolanych tézbou,
experimentalné a vypocty prozkoumat dynamické
chovani technologickych konstrukci a staveb vysta-

anchoring or a combination of the two, in terms
of geotechnical stability and the functionality of
the underground structures; measuring of the
resistance of bolted reinforcement.

The research methods of projected influence
of hazardous stress states in the massif

The focus of this research is on non-excavating
blasting in rock masses, which, in the conditions of
the Czech part of the Upper Silesian Coal Basin, is
one of the most important means of active rock
burst prevention. It is implemented in coal seams
and accompanying rocks. The evaluation of the
effectiveness of non-excavating blasting in terms of
releasing concentrations of stress is an important
part of rock-burst prevention. The current rating
system of efficiency is realized on the basis of data
collected from seismic monitoring. The research is
focused on the parameters applicable to the evalu-
ation of efficiency (registered seismic energy mag-
nitude, maximum volume changes in the focal
area), natural conditions, and the technical parame-
ters of realized non-excavation blasting.

Monitoring and interpretation of seismicity
in Northern Moravia

The seismicity of Northern Moravia is caused by
natural earthquakes and by mining-induced pheno-
mena. Natural earthquakes are monitored by three
solitary stations operated by the Ostrava institu-
tional station Krasné Pole (belonging to the Czech
Regional Seismic Network and operated in colla-
boration with VSB-TU). Interpreted data are
transferred to the centre of the Czech National
Seismic Network and are available on the Institute
web pages. The aim of monitoring is to obtain
information for determining the seismic activity in
Northern Moravia. The interpretation of the data is
done in cooperation with the Geophysical Institute
ASCR, the Institute of Physics of the Earth,
Masaryk University Brno, and VSB - TU Ostrava.

Mining induced seismicity of the Karvina area is
monitored by surface stations. The aim is to con-
tribute to the understanding of vibrations induced by
mining by experiments and to explore the dynamic
behaviour of technological constructions and build-
ings exposed to the non-stationary dynamic loading
of technical seismicity by computer simulations.
Part of the research in the Karvina region is the
assessment of the influence of local geology on the
size of seismic vibrations on the surface.

This operation takes place within the large research
infrastructure of CzechGeo / EPOS - A distributed
observatory and field measurements of geophysical
fields in the Czech Republic.

Development of equipment, methods
of measurement and monitoring

This research is related to the development of spe-
cial equipment - the conical probe for stress



venych nestacionarnimu dynamickému zatizeni
technickou seizmicitou. Souc¢asti vyzkumud na Kar-
vinsku je stanoveni vlivu lokalni geologie na velikost
vibraénich projev( na povrchu.

Aktivita je provozovana v ramci Velké infrastruktury
vyzkumu CzechGeo/EPOS - Distribuovany systém
observatornich a terénnich méfeni geofyzikalnich
poli v Ceské republice.

Vyvoj pristrojového vybaveni, metod méreni
a monitoringu

S vyzkumem souvisi vyvoj specialnich pfistroji -
kuzelové sondy pro méfeni napéti metodou Com-
pact Conical Borehole Overcoring (CCBO) and
Monitoring (CCBM), seizmometru pro méfeni rotac-
ni slozky seizmickych otfesl, metod jejich vyuZiti a
interpretace meéfeni (mj. uziti waveletové transfor-
mace v seizmologii).

V historickém Dole Jeronym (u Sokolova) je budo-
van distribuovany méfici systém (DMS) s cilem
prispét ke studiu geomechanickych a geotechnic-
kych parametri hornin a horninovych struktur. Vy-
slednym efektem je posouzeni stability podzemnich
prostor, z nichz nékteré jsou datovany do 16. sto-
leti. DMS umoznuje méreni:

x seizmického zatizeni,

x zmén urovné hladin dulnich vod v zatopenych
prostorach,

x fyzikalnich vlastnosti dulnich vod,

x rozevirani puklin blokd horninového masivu,
konvergenci, zmén geometrie dllnich dél (defor-
mace komor)

X azmeén tenzoru napjatosti horninového masivu.

Vyuziti rentgenové pocitacové tomografie
pro studium hornin a geomaterialt

Nové, v ramci jiz zminéného projektu ICT, bylo na
Oddéleni geomechaniky a bariského vyzkumu zalo-
7eno a vybudovano pracovisté rentgenové pocita-
Cové tomografie. Pracovi$té je vybaveno dvéma
pramyslovymi RTG pocitacovymi tomografy od fy
Nikon Metrology (dfive X-Tek Systems Ltd) umoz-
fujici pfesnou analyzu a studium vnitfni stavby
materiald. Mensi systém XTH 225 pracuje
s energii / vykonem RTG zdroje do 225 keV / 225 W
a skenované objekty mohou byt az o prliméru a
vySce 0,5 m a vahou do 50 kg. Vétsi systém XTH
450 2D/3D pracuje s energii / vykonem do 450
keV / 640 W. Toto zafizeni je schopno pojmout vzo-
rek o priiméru 0,6 m, resp. vysky 0,8 m dosahuijici
hmotnosti az 100 kg. V obou zafizenich jsou plo$né
detektory s uspofadanim 2000 x 2000 pixelu. Vétsi
ze systémi(l navic disponuje liniovym detektorem.

Vyzkum s vyuzitim CT bude zaméfen na:

x studium deformace a zplsob porusSovani geo-
material(l v zavislosti na jejich stavbé, strukture
a zplisobu zatézovani,

x studium proudéni kapalin a plynli v geomate-
rialech v souvislosti s hydraulickymi vlastnostmi

measurement through the method of Compact
Conical Borehole Overcoring (CCBO) and Moni-
toring (CCBM) as well as a seismometer for
measuring the rotational component of seismic
vibrations, the methods of their use, and the
interpretation of measurements (including the use
of wavelet transformation in seismology).

In the historical Jeronym Mine (near Sokolov), a
distributed measurement system (DMS) is con-
structed with the aim to contribute to the study of
the geomechanical and geotechnical parameters of
rocks and rock structures. The final result is the
assessment of the stability of the underground spa-
ces, some of which date back to the 16th century.
The DMS enables the measurement of:

x seismic loads,

x changes in water levels in flooded mine areas,

x the physical properties of mine waters,

x the widening of fractures between blocks of rock
mass, convergence, changes in the geometry of
mining workings (the deformation of spaces),

x and changes in rock mass stress tensor.

Monitorované prostory historického dolu Jeronym v Cisté /
Monitored spaces of historical Jeronym Mine in village
Cista

Using X-ray computer tomography for the study
of rocks and geomaterials

Recently, within the above mentioned ICT project, a
laboratory of X-ray computer tomography of geoma-
terials was established in the Department of
Geomechanics and Mining Research. The labora-
tory is equipped with two industrial X-ray computer
tomographs produced by Nikon Metrology (formerly
X- Tek Systems, Ltd.) for the accurate analysis and
study of the internal structure of materials. The
larger system, XTH 450 2D/3D, works with an X-ray
source (energy/power) of 450keV / 640W and the
scanned objects can go to the diameter/height of
0.6 m / 0.8 m and weight of 100 kg. The smaller
system, XTH 225, works with a performance of
225keV / 225W. The maximum weight, diameter,
and height of the scanned object is 50 kg / approx.
0.5 m/ 0.5 m. Both devices are equipped by planar
detectors (2000 x 2000 pixels). The larger system is
also equipped with a line detector.



a rozlozeni pérového prostoru,

x studium interakce geomateriall pfi svornikovani,
injektazi, proudéni CO; v materialech apod.

x urCeni prostorové charakterizace stavby a struk-
tury geomateriall (ur€eni porosity, analyza veli-
kosti zrn a jejich zastoupeni v geomaterialech,
vizualizace vnitfni stavby,

x popis mikrostruktury pro nasledné matematické
modelovani proceslt v mikrostruktufe a upscal-

ing.

Analyza porového prostoru piskovcového vzorku / Analy-
sis of the pore space of sandstone speciment

Vzhledem k navrzené technické specifikaci CT sys-
tému se nabizi i Siroké vyuziti v defektoskopii mate-
riald (ocel, slitiny), kontrole strojirenskych soucasti
apod. Dané zafizeni Ize vyuzivat rovnéz ke studiu

biologickych materiali, zkamenélin, ale i v archeo-
logii apod.

Hlavni vysledky

Napétové pole v hornoslezské uhelné panvi
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Distribuce napétového pole v oblasti kontaktu Ceského
masivu a Karpat / Distribution of stress field in the contact
area of the Bohemian Massif and the Carpathians

Podafilo se vytvofit unikatni soubor méfeni horizon-
talnich napéti v Ceské Casti hornoslezské panve a

Pracovisté rentgenové pocitacové tomografie / Laboratory
of X-ray computer tomography

The research using CT will focus on:

x a study of deformations and the method of
geomaterial faulting based on tbe construction,
structure, and method of loading;

x a study of the flow of liquids and gases in the
structure of materials in connection with the
distribution of hydraulic properties and pore
space;

X a study of the interaction of geomaterials during
bolting, grouting, CO, flow in materials, etc.

x other engineering applications include the
spatial characterization of the composition and
structure of geomaterials (the determination of
porosity, grain size analysis and distribution in
geomaterials, visualization of the internal struc-
ture,

x a description of the microstructure for the sub-
sequent mathematical modelling of processes in
the microstructure, and upscaling.

The designed technical specification of the CT
systems offers a wide range of applications in
detecting flaws in materials (steel, alloy), the
inspection of engineering components, etc. This
equipment can also be used to study biological
materials, fossils, for archaeological purposes, etc.

Main results
Stress field in the Upper Silesian Coal Basin

A unique set of stress measurements in the Czech
part of Upper Silesian Basin was created with
knowledge obtained on stress anisotropy (Ow= Oy,
o0,=0,5-0,6 ov) and stress orientation, not only
influenced by the major tectonic faults but also by
fold structures. The strong influence of the original
Variscan tectonic stress has been confirmed, but
also the influence of stress and strain induced by
Alpine folding processes in the Carpathian nappes
placed next to the consolidated platform of the
Bohemian Massif. This influence is greater than
previously thought. It changes to some degree the
view of the meaning and application of tectonic
stress in the OKR mining district and specifies the
knowledge of stress conditions on the border of two
European geotectonic units, the Bohemian Massif
and the Carpathians.



ziskany poznatky o anizotropii napéti (on= ov,
o,= 0,5-0,6 ov), orientaci ovlivnéné nejen vyznam-
nymi tektonickymi poruchami, ale i vrasovymi
strukturami. Potvrzuje se silny vliv plvodnich tekto-
nickych variskych napéti, ale i vliv napétovych a
deformacnich procesu vyvolanych alpinskym vras-
nénim pfi nasouvani karpatskych pfikrovii na kon-
solidovanou platformu Ceského masivu. Tento vliv
je vétsi, nez se dosud predpokladalo. To méni do
urcité miry pohled na vyznam a uplatnéni tektonic-
kych napéti v OKR a upfesiuje znalost napétovych
pomérd na styku dvou evropskych geotektonickych
jednotek, Ceského masivu a Karpat.

Konstrukce a pouZiti kuZelové tenzometrické sondy

Na zakladé ideové spoluprace s prof. Obarou
(Kumamoto University, Japonsko) byla na ustavu
vyvinuta koncepcné zcela nova aparatura pro me-
feni napéti kuzelovou sondou a to ve variantach
méfeni absolutni velikosti napéti metodou odlehce-
ného vrtného jadra (CCBO) a méfeni zmén napéti
CCBM). Pomoci tenzometrickych méfeni deformaci
povrchu dna vrtu ve tvaru kuzele, umoznuje uve-
dena sonda ziskat dostatek informaci pro nasledny
numericky vypocet celého tenzoru napéti (jinak je
vyzadovano meéfeni ve dvou nerovnobéznych
vrtech). Navrzena metodika byla mnohokrat uspés-
né aplikovana a odzkou$ena. Pfi dlouhodobém
sledovani deformaci byla také indikovana slozka
reologické plouzivé deformace horninového ma-
terialu. Hardwarové a softwarové vybaveni také
umoziuje pracovat v riznych rezimech sledovani,
od jednotlivych méfeni az po kontinualni resp. semi-
kontinualni autonomni méfeni s moznosti pfipojeni
koncentratoru dat, nebo vyuzit obousmérny dalkovy
prenos dat napf. prostfednictvim GSM nebo Inter-
netu.

3D model zemské kiry v moravsko-slezské oblasti
- analyza mikroseizmu

Vypracovani modelu vychazi z dostupnych seizmic-

kych dat, ziskanych pfi méfenich ha mezinarodnich

seizmickych profilech a s vyuZitim lokalni sité

provozované Ustavem geoniky. Jako zdroje seiz-

mickych vin byly vyuzivany odstfely v kamenolo-

mech, otfesy indukované tézbou v OKR a pfirozena

mikrozemétreseni. Inverze dat je zalozena na 3D

seizmické tomografii vyuzivajici vyhradné P-vin, ale

soucCasné zahrnuje i relokalizaci mikrozemétreseni,

pfi které jsou vyuzivany jak P-viny, tak i S-viny.

Aplikaci nového rychlostniho modelu Ize vyuzit:

x  pfi lokalizaci vybranych mikrozemétfeseni,

x pfi stanovovani mechanizmu vzniku tektonic-
kych jevd,

X pri extrapolaci povrchovych geologickych struk-
tur smérem do hloubky,

x pfi korelaci mezi rychlostmi Sifeni seizmickych
vin a mezi dalSimi parametry geologického pro-
stedi.

Zminény rychlostni model je v zasadé prvnim
prostorovym modelem, ktery byl sestaven pro Uze-

The design and use of conical strain gauge probe

A stress-measuring conical probe was developed at
the Institute in collaboration with Prof. Obara (U
Kumamoto). Two variants were developed: for the
measurement of absolute stress by the method of
overcoring (CCBO), and the measurement of stress
changes (CCBM). Using the strain gauge measure-
ments of cone-shaped borehole bottom defor-
mations, the probe allows for the gathering of
sufficient information for subsequent numerical
calculation of the full stress tensor (otherwise,
measurements in two nonparallel boreholes would
be required). The methodology is currently applied
and tested. Long-term monitoring of deformations
also indicated creeping rheological deformation of
the rock material. Hardware and software equip-
ment also enables work in different modes of
monitoring, from single to continuous measure-
ments or semicontinuous autonomous measure-
ment with the possibility of connection to a data
concentrator or the use of two-way data commu-
nication, via GSM or via the Internet, for example.

Vzhled kuzelové sondy typu CCBM s prenosnym data-
logerem / The appearance of conical probes CCBM with
portable data logger

3-D model of the Earth’s crust in the Moravian
- Silesian region; analysis of microseisms

This model is based on available seismic data
obtained from measurements on international
seismic profiles as well as the local network
operated by the institute. Blasting in quarries,
mining-induced quakes in the OKR district, and
natural micro-earthquakes are used as sources of
seismic waves. The inversion of data is based on
3D seismic tomography using only P-waves, but
taking into consideration the re-localization of
micro-earthquakes using both P-waves and S-
waves. The new velocity model can be applied:
x for locating selected micro-earthquakes,
x in determining the mechanism of tectonic events
x at the extrapolation of geological surface struc-
tures in respect to depth,
x in the correlation between the velocity of
seismic waves and other parameters of the
geological environment.



mi, které zahrnuje vétsi Cast Moravy, Slezsko a Cast
severovychodnich Cech.

Interpretace seizmickych dat z regionalni sité pro-
vozované Ustavem byly vyuzity i k analyze vzniku
sekundarnich (dlouhoperiodickych) mikroseizm( vy-
volanych vichficemi (Kyrill a Emma), & odezvami
silnych svétovych zemétfeseni (v Tohoku 2011,
Chile 2010 a na Sumatfe 2010).

Sledovani a hodnoceni vyvoje poklesové kotliny

Pohyby a deformace nadloznich vrstev a nasledné
povrchu, ke kterym pfi hlubinném dobyvani lozisek
nerostnych surovin dochazi, vzdy negativné plsobi
jak na zminény povrch, tak na objekty s nim spoje-
né. Pro lepsi pochopeni probihajicich procest, resp.
jejich nasledku byla po dobu nékolika let studovana
vybrana tézebné aktivni oblast v ¢eské €asti horno-
slezské panve vyznacuijici, se zejména riiznorodou,
misty dosti komplikovanou, geologickou stavbou.
Vyuzitim globalnich druzicovych polohovych sys-
tému, konkrétné systému GPS, bylo mozné pra-
videlné ziskavat informace o postupné zméné
prostorové pozice sledovanych bodu nové vybu-
dované pozorovaci stanice v této lokalité. Tim se
podafilo zaznamenat realné prostorové zmény
povrchu nejen béhem samotné tézby, ale také
v obdobich mezi téZbou jednotlivych porubl a
béhem kone¢ného obdobi po ukonéeni vSech
tézebnich aktivit. Pro ziskani doplfiujicich informaci
o vyvoji pohyblli a deformaci v S$ir§im kontextu
studované oblasti bylo vyuzito metod dalkového
prazkumu Zemé (letecké fotogrammetrie a okrajové
radarové interferometrie).

Provedena komplexni studie realnych Casoprosto-
rovych zmén poddolovaného Uzemi shrnuje nove
poznatky vyuziti modernich prostfedk(i geoinforma-
tiky béhem jednotlivych fazi studia vliva hlubinného
dobyvéani nerostnych surovin na povrch. PFinasi
rovnéz noveé pristupy feSeni dané problematiky a
naznacuje mozné sméry vyvoje v této oblasti do
budoucna.

Model povrchu terénu vytvofeny na zakladé dat z letec-
kého fotogrammetrického snimkovani / Terrain surface
model generated from data aerial photography

Hodnoceni ucinnosti bezvylomovych trhacich praci
pro uvolnéni napéti v horninovém masivu

fenoménl vystupujicich pfi dobyvani ¢erného uhli
v Ceské Casti hornoslezské uhelné panve.

The constructed velocity model is essentially the
first spatial model, which was compiled for the
territory including the greater part of Moravia,
Silesia and part of northeastern Bohemia.

The interpretation of seismic data from the regional
network operated by the institute was also used to
analyze the origin of secondary (long-period) micro
-seismic events induced by storms (Kyrill and
Emma), or responses to strong global earthquakes
(Tohoku 2011, Chile 2010, and Sumatra 2010).

Monitoring and assessment of the subsidence
basin development

In selected areas of the Upper Silesian Coal Basin
with several notable tectonic disturbances (in the
mining area of the CSM mine), precise geodetic
measurements were performed, now providing a
unique data set of the space-time behaviour of the
selected surface area in the selected period. For
global capturing of the surface changes, attention
was also given to the use of remote sensing, aerial
photogrammetry, and, marginally, to radar inter-
ferometry.
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Typicky vyvoj poklesové kotliny nad exploatovanym lozis-
kem / Typical development of basin subsidence above
exploited deposit

Owing to a comprehensive assessment carried out
in the context of the changes of the mining situ-
ation, it is possible to better understand the
deformation process, which occurs as a result of
exploitation. This understanding should further
enable the construction of models of surface
changes for complex situations due to geological
and mining conditions.

Evaluation of the effectiveness of non-excavation
blasting to release the stress in the rock mass

Rock bursts are one of the most dangerous
phenomena occurring in coal mining in the Czech
part of the Upper Silesian Coal Basin. In these
terms, non-excavation blastings belong to the most
important of prevention measures. Seismic effects
(as an indicator of stress relaxation) represent the
ratio of registered seismic energy to seismic energy
equivalent to the mass of explosive charges
detonated. The research presents an analysis of a



Bezvylomové trhaci prace patfi v téchto podmin-
tfenim. Seizmicky efekt (jako indikator uvolnéni
napéti) predstavuje pomér registrované seizmické
energie k ekvivalentu seizmické energie odpovi-
dajici hmotnosti odpalené néloze trhaviny. Vyzkum
predstavuje analyzu velkého souboru dat z cca 900
bezvylomovych trhacich praci a dat seizmologic-
kého monitoringu ziskanych v letech 2000 - 2008.
Je prezentovan novy resp. verifikovany systém
hodnoceni Uc€innosti bezvylomovych trhacich praci
pfi pouziti registrované seizmické energie a magni-
tuda.
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Zaznamenana redistribuce napéti v dusledku aplikace
bezvylomoveé trhaci prace / The recorded stress redistribu-
tion due to non-excavating blasting operation

Studium seizmickych ucinkd v zavislosti
na mistnich geologickych podminkdch

Intenzita dulné indukované seizmicity je dana
prfedevSim stavem masivu, ktery je ovlivhovan
soucasnymi i pfedchozimi tézebnimi aktivitami. Na
povrchu nad poddolovanym uUzemim dochazi po
vzniku diIné indukovaného seizmického jevu k
vibraénim projevim, které jsou vysledkem pulsobeni
zdrojovych parametr(i seizmického jevu a fyzikal-
nich parametri hornin v misté méreni. K posouzeni
vlivu byla realizovana méreni seizmickych ucinkud
na dvou stanovistich (s pfiznivymi a téz nepfizni-
vymi z&kladovymi podminkami). Rovnéz byly prove-
deny modelové vypocty deformacni odezvy zemino-
vého prostiedi v zavislosti na lokalni geologické
stavbé a hloubce hladiny podzemni vody pod
povrchem.

1 oo’

Vyfez z konstruované mapy seizmickych uc¢inku / Detail of
the constructed map of seismic effects

large data set of about 900 non-excavation blast-
ings and seismological monitoring data collected
over the period 2000 - 2008. A new, respectively
verified rating system for evaluation of the effecti-
veness of non-excavation blastings using the
registered seismic energy and magnitude is presen-
ted in the research.

P

Fotografie devastujiciho ucinku dllniho otfesu / Photo of
devastating effect of the rock burst

The studies of seismic effects, depending on local
geological conditions

The intensity of mining-induced seismicity is mainly
due to the state of the rock mass, which is
influenced by current and previous mining activities.
On the surface above undermined territory, the
mining-induced seismic event manifests as a
vibration phenomenon, which is the result of the
source parameters of seismic phenomena and the
physical parameters of rocks at the site of measu-
rement. For the assessment of the influence of local
rock mass properties, measurements of seismic
effects were carried out on the two sites (with
favourable and unfavourable basement conditions).
Moreover, model calculations of the deformation of
response soil environments were performed, de-
pending on local geology and water table depth
below the surface. A simulation of the impact of
realistically monitored mining-induced seismic
loads from the Karvina region (maximum velocity
amplitude of 25 mm/s) was carried out. While the
change in thickness of Quaternary sediments in the
range 2.5 to 11.5 m almost did not show any
influence in the model, a change of the thickness of
Tertiary sediments ranging from 25 to 70 m showed



Dale byl simulovan vliv realné monitorovaného
ddlné indukovaného seizmického zatiZzeni z oblasti
Karvinska (maximalni amplituda rychlosti 25 mm/s).
Zatimco zména mocnosti kvartérnich sedimentd
vrozmezi 25 - 11,5 m se v modelech témér
neprojevila, zména mocnosti terciérnich sedimenti
v rozmezi 25 - 70 m prokazala zmény v charakteru
Casového vyvoje signalu a téz v maximalnich
hodnot4ch vibraci. Vyznamny vliv prokzaly také
vypocty uvazujici zmény vysky hladiny pozemnich
vod.

Uprava kyvadlového seizmometru S-5-S
pro méreni rotacni sloZKy seizmickych vibraci

Pro registraci rotacnich kmitG byl adaptovan rusky
seizmometr S-5-S, ktery je kyvadlového typu
(Mass-on-Rod Pendulum). Méfici a tlumici elektro-
dynamické ménie jsou instalovany na nesy-
metrické dvouramenné péce, jejiz osa otaceni je
realizovana kfizovym zavésem z plochych per.
Kyvadlo je v rovnovazné poloze udrzovéano astazo-
vanym pruzinovym zavésem. Pfi Upravé pro sni-
mani rotacnich kmitl je odstranén pruzinovy zavés
a na kratsi stranu paky je pfidano zavazi, pomoci
néhoz je kyvadlo vyvazeno tak, aby tézisté celkové
hmoty lezelo v ose otaceni. Na kfizovy pérovy
zavés je instalovan tenzometricky snimac polohy
kyvadla. Dynamické parametry upraveného kyvad-
lového systému, tj. vlastni perioda a tlumeni, jsou
nastaveny pomoci zpétnych vazeb, na zakladé
signalu z méniCe uhlové rychlosti a tenzometri-
ckého snimace polohy kyvadla.

VysledKy pro aplikac¢ni sféru

Metodicky ndvod pro navrhovani a pouZivani
vysokého kotveni pro stabilizaci ddlnich dél v OKR

Vysoké kotveni je zpusob zesileni vyztuze porub-
nich chodeb vybavenych pfredevsim podpérnou
vyztuzi, kdy pomoci lanovych nebo pramencovych
kotev délky obvykle 4 m az 9 m, nékdy i 12 m, se
sily zatézuijici vyztuz prfenaseji hloubgji do horského
masivu. Horsky masiv se tak stava soucasti kon-
strukce zajistujici stabilitu dlIniho dila. Vypracovany
metodicky navod umoziuje na zakladé vypoctu
vychazejiciho z fyzikalniho modelu pulsobeni sil
v okoli dlilniho dila dimenzovat jednotlivé parametry
vysokého kotveni, zejména tedy unosnost, hustotu
kotev dané nosnosti a potiebnou délku kotev. Para-
metry zesileni vyztuze a pfislusny vypocet je feSen
pro: pfitizeni v dusledku plsobeni pfedporubnich
tlakd, pfitizeni pfi prachodu sténového porubu,
zesileni odpovidajici néhradé stfednich stojek
budovanych v dlsledku legislativnich poZzadavkul na
vedeni vybranych dulnich dél (chodby u nékterych
porubl ve tfetim stupni nebezpedi otfesl apod.), pfi
eliminaci vlivu lokalnich pfitizeni z dalSich pfiCin
(nadrubani dulnich dél, pusobeni hran nevyrub(, pfi
dynamickych jevech v masivu apod.).

changes in the nature of the time evolution signal
and also the maximum values of vibration. A
significant effect of changes of groundwater level
was also proved computationally.

The adjustment of pendulum seismometers S-5-S
for measuring the rotational component of seismic
vibrations

To register the rotational oscillations, a Russian
pendulum-type (Mass-on-Rod Pendulum) seismo-
meter S-5-S was adapted. Measuring and electro-
dynamic damping drives are installed on the
asymmetric two-armed lever, whose axis of rotation
is realized by a cross hanging from flat springs. The
pendulum is in an equilibrium maintained by a
spring hinge. Adjusting for the measurement of
rotational oscillation is done by removing the spring
hinge, and a shorter side of the lever is equipped
with a weight by which the pendulum is balanced -
the total mass centre of gravity lies in the axis of
rotation. A strain gauge is mounted to the cross
spring hinge to determine the position of the pendu-
lum. The dynamic parameters of the modified pen-
dulum system are specified, i.e. the characteristic
period and damping, are set with the aid of feed-
backs that are introduced into the damping
transducer from the measuring electrodynamics
drive of the angular velocity and strain type position
sensor through electronic circuits.

llustracni fotografie seizmometru S-5-S upraveného pro
registraci rotacni slozky / The photo of S-5-S seismometer
modified to the registration of rotating components

Results for the application sphere

Directions for the design and use of high anchoring
for stabilization of mines in the OKR

High anchoring is a way of reinforcing long-wall
corridors equipped especially with support reinfor-
cement, when, by using rope or stranded anchors
(usually 4 m to 9 m , sometimes 12 m long) the
forces acting on the support are transferred deeper
into the rock mass. The massif then becomes a part
of the construction which ensures the stability of
mine opening. Developed methodological guidance
enables, using calculations based on a physical



Standardné pouzivané metody monitorovani chovani
chodby - konvergencni a extenzometrické stanice /
Standard techniques used for monitoring of the corridor
behavior - convergence and extensometer stations

Optimalizace ¢asoprostorového postupu dobyvani
porubnich bloki s vyuZitim matematického
modelovani napétovych pomérd, zejména

ve slojich ohroZenych diinimi otfesy

Napétova pole ve slojich, v nichZz jsou vedeny
jednotlivé poruby, jsou determinovana jednak pri-
marnim napétovym stavem a geologickou stavbou,
jednak historii vedeni okolnich dlinich dél. Pro
zhodnoceni indukovanych napétovych poli bylo
pouzito matematické modelovani, které umoznilo
kvantifikovat indukovana napétova pole v zavislosti
na vzajemném situovani odrubavanych porubnich
blokd.

Ukazalo se, ze je mozné specifikovat rizikové
situace vyplyvajici z nevhodného ¢asoprostorového
vedeni porubu, a tudiz se jim pfi projektovani
postupu dobyvani vyvarovat. Na zakladé vyhodno-
ceni vybranych situaci bylo mozno pfistoupit
k zobecnéni vysledk(i, coz pfispélo k formulaci
zasad pro vedeni dllInich dél a situovani porubu ve
vymezenych Castech sloji, které zamezuji nebo
alespori omezuji nepfiznivé koncentrace napéti,
vedouci v kritickych pfipadech i dainim otfestm.
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Vysledek matematického modelovani napétového pole v
konkrétni situaci na Dole CSM / The result of
mathematical modeling of stress fields in a particular
geomechanical situation in CSM Mine

Posouzeni technické seizmicity pfi vedeni mélkych
podzemnich dél v méstské zastavbé

Realizace mélkych dulnich dél souvisi s vystavbou
komunikaci, komunikacnich siti, kolektor(i, podzem-
nich garazi a dalSich stavebnich objektl. Vedeni
ddlnich dél v malych hloubkach je spojeno mimo
jiné s vyvolanim vibraci v okoli stavby. Pfi vyzkumu
bylo analyzovano seizmické vinéni indukované pfi

model of the forces around the mine opening, the
definition of individual parameters of high ancho-
ring, namely the strength, density, and length of the
anchors. The calculations are performed for 1)
additional loading due to pre-face pressures, and 2)
surcharge due to long-wall face passes equivalent
to effects of central props built as a result of
legislative requirements for the driving of selected
mines (corridors near long-walls at a third degree of
rock burst danger, etc.). The influence of local
superloading of other causes (over-mining, the
effects of the ribs’ edges, dynamic phenomena in
the massif, etc.) is neglected.

The optimization of the space-time process
of block mining using mathematical modelling
of stress conditions, especially in seams
endangered by rock bursts

Stress fields in the seams, in which the particular
coalfaces are held, are determined by the primary
stress state, the geological structure, and the
history of surrounding excavations. The mathema-
tical modelling was used to assess and quantify the
induced stress field, depending on the mutual
location of the working face blocks. It turned out
that it is possible to assess the risk situation arising
from the improper management of the space-time
driving the long-wall faces, and thus to avoid these
during the design process. On the basis of the
evaluation of selected situations, some generali-
zation of the results was possible, which contributed
to the formulation of guidelines for the management
of mine workings in located parts of the seams.
These guidelines should prevent, or at least limit,
the dangerous stress concentrations, leading, in
critical cases, to mining shakeouts.

The assessment of technical seismicity due to
shallow underground constructions in urban areas

The implementation of shallow excavations is
associated with the construction of roads, communi-
cation networks, collectors, underground garages,
and other buildings. The management of excava-
tions in shallow depths is, among other things,
associated with the induction of vibrations in the
vicinity of the buildings. The research analyzed
seismic waves induced in the management of
shallow underground workings and the effect of
seismicity on existing buildings. The assessment
was also oriented to the influence of technical
seismicity from the surface to emerging or existing
underground construction. At the same time, the
causes affecting the size of seismic manifestations
were analyzed. The results led to the completion of
Decree BU_55/1996 of the Czech Mining Authority.

The assessment of technical seismicity due to
shallow underground constructions in urban areas

The implementation of shallow excavations is asso-
ciated with the construction of roads, communi-
cation networks, collectors, underground garages,
and other buildings. The management of excava-



vedeni meélkych podzemnich dél a vliv této seiz-
micity na povrchovou zastavbu. K nejvyznamnéj-
§im projevim pfi takovych razbach patfi predevsim
trhaci prace, ale i dalsi technicka seizmicita -
beranéni pilot, pouzivani vibraéniho valce, apod.
Posuzovan byl také vliv technické seizmicity z po-
vrchu na vznikajici, ¢i existujici dalni dilo. Sou-
Casné byly analyzovany pfi€iny ovliviiujici velikost
seizmickych projevu.

Navrh legislativnich uprav bariskych predpisu
v ramci vyhlasky CBU 659/2008 Sb.

Byly navrzeny Upravy legislativnich norem, které

fesi:

x problematiku planovani a projektovani vedeni
dlouhych dulnich dél,

x postup vyhodnocovani vysledkll seizmického
monitorovani se zaméfenim na vyskovou sou-
fadnici ,Z" ohniskové oblasti seizmickych jevd,

x pouziti bezvylomové trhaci prace s naslednym
zavlazenim priivodnich hornin pfes odpalené
vyvrty.

Smérnice pro projektovani a vyztuzovani porubnich
chodeb uréenych k dvojimu pouZiti

Idea dvojiho vyuziti porubnich chodeb spociva
v tom, Ze se tézni chodba dobyvaného bloku s pos-
tupem porubu fizené nezavaluje, ale udrzuje tak,
aby po ukonceni dobyvani tohoto bloku mohla
slouzit jako vydusSna chodba nasledujiciho bloku.
Timto postupem se eliminuji meziblokové pilite a
souCasné se podstatné zkracuje doba potfebna na
pfipravu nasledného porubniho bloku. Provedena
analyza geologickych a geomechanickych pomeérd
v OKR ve vybranych lokalitach umoznuje zhodnotit
vhodnost nasazeni a specifikovat opatfeni pro
uspésSné vyuziti této technologie. Byl vypracovan
puvodni legislativni podklad ,Smérnice pro projek-
tovani a vyztuzovani porubnich chodeb uréenych
k dvojimu pouziti“, ktera jiz byla akceptovana
Obvodnim banskym ufadem v Ostravé, a ktera na
zakladé geomechanické analyzy problému stanovi
pravidla pro navrhovani a realizaci kombinované
vyztuze - to je vyztuze svornikové a ocelové
obloukové vyztuze - kter& ma byt v chodbach pro
dvoji pouziti aplikovana.

tions in shallow depths is, among other things,
associated with the induction of vibrations in the
vicinity of the buildings. The research analyzed
seismic waves induced in the management of shal-
low underground workings and the effect of seismi-
city on existing buildings. The assessment was also
oriented to the influence of technical seismicity from
the surface to emerging or existing underground
construction. At the same time, the causes affecting
the size of seismic manifestations were analyzed.

The proposal of legislative changes in mining
regulations under the ordinance 659/2008 Coll

Modifications of legislative standards were propo-

sed, which address:

x issues of the planning and designing of long
underground openings;

x the evaluation of the results of seismic
monitoring with a focus on elevation coordinate
"Z" of the focal area of seismic events;

x and the use of non-excavation blasting followed
by the liquefaction of accompanying rocks
through the blastholes.

Guidelines for designing and reinforcing working
face corridors intended for dual use

The idea of the dual use of working face corridors
lies in the fact that the mining corridor of an
exploited block is maintained, so that after the
exploitation of this block it could serve as a winding
corridor to the next block. This procedure eliminates
interblock pillars and, at the same time, significantly
reduces the time needed to prepare the subsequent
mining block. The analysis of geological and geo-
mechanical conditions in the OKR in selected
locations allows the evaluation of the suitability of
use and specifies the measurements for the
successful utilization of this technology. An original
legislative document, "Guidelines for designing and
reinforcing working face corridors intended for dual
use", was elaborated. It has already been accepted
by the District Mining Office in Ostrava. On the
basis of the geomechanical analysis of the problem,
the guidelines determine the rules for the design
and implementation of combined reinforcement -
bolt reinforcement and steel arched supports - to be
applied in the corridors for dual use.

Projekty feSené v poslednich letech / Recently solved projects

Institut Cistych technologii t&€Zby a uziti energetickych surovin / Institute of clean technologies for mining and utilization of
raw materials for energy use, 2011 - 2014, RDIOP, CZ.1.05/2.1.00/03.0082.

Vyzkum sdruZenych procesu v horninovém prostfedi a vyvoj metodik pro posuzovani dlouhodobé stability podzemnich
dél / Research of coupled processes in rock environment of methodologies for long-term stability assessments of

underground facilities, 2009 - 2013, MPO-TIP, FR-T3/579.

Prognodza Casoprostorovych zmén stability dinich prostor technické kulturni pamatky Dal Jeronym v Cisté / Researches
into Factors Affecting the Stability of the Medieval Jeronym Mine at Cista, 2009 - 2013, GA CR, 105/09/0089.

Bezpecnostni aspekty vedeni bariskych dél v hloubkach 800 m a vétSich / The aspects of safe performance of the
underground mining openings in the depth over 800 m, 2010 - 2014, MICR, VG20102014034.
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Oddéleni aplikované matematiky a informatiky

& Oddeéleni IT4Innovations

Department of applied mathematics and computer science

& Department IT4Innovations

Vedouci / Head
Tym / Staff

prof. RNDr. Radim Blaheta, CSc., doc. RNDr. Josef Malik, CSc.
prof. Owe Axelsson, Mgr. Petr Byczanski, Ing. Petr Harasim, Ph.D., Ing. Martin Hasal,

Ing. Rostislav Hrtus, RNDr. Ondfej Jakl, CSc., RNDr. Roman Kohut, CSc., Mgr. Alexej Kolcun, CSc.,
Ing. Jifi Stary, Ph.D., Ing. Vojtéch Sokol, Mgr. Stanislav Sysala, Jaroslava Vavrova

Historie oddéleni se datuje k samému pocatku
existence ustavu, nebot jiz jeho koncepce pocitala
s rozvojem prostfedki pro matematické modelo-
vani. Proto byli je$té na ostravskou pobocCku
prazskych Gstav( pfijati prvni matematici Z. Dostal
(1978), R. Blaheta a R. Kohut (1979), s ukolem
rozvijet software a modelovani uloh geomechaniky
a Sifeni tepla. Metoda kone¢nych prvka (MKP /
FEM), v€etné vyvoje vlastniho software GEM (Geo-
FEM) a specializace na feSeni rozshlych uloh
geomechaniky se stala na dlouhou dobu hlavnim
tématem vyzkumné prace. Vedla k vytvoreni néko-
lika generaci software GEM, ale i k novym iteranim
metodam (vyuziti agregace, predpodminéni s roz-
kladem posunuti, predpodminéni projektorem).
Pocatecni obdobi bylo velice plodné a vysledkem
byly dva unikatni MKP software - GEM2 pro feSeni
2D uloh s vyuzitim stolniho pocitate a GEM3, ktery,
diky iteracnim feSiclim, umoznoval feSit 3D ulohy
velkého rozsahu. Byla také provedena fada vypoctl
s vyuzitim zminéného software, byly ziskany i
fundamentélni vysledky v oblasti iteraénich metod.

Autofi prvni verze GEM3 sw (R. Blaheta a Z Dostal) a
pfiprava sité pro jednu z dllezitych aplikaci / Authors of
the first version of GEM3 software (R. Blaheta a Z Dostal)
and mesh preparation for one of the important applications

Pocatecni skupina se postupné rozsifila na Labo-
ratof matematického modelovani a v devadesatych
letech na samostatné Oddéleni aplikované mate-
matiky. V druhém desetileti Cinnosti bylo vyznamné
zapojeni ve dvou evropskych projektech ,High
Performance Computing in Geosciences® | a Il,
které vedlo k dalSimu rozvoji iteracnich metod a
k paralelnim vypoctim, které se nyni dale rozvijeji
partnerstvim v superpocitatovém projektu IT4Inno-
vations. Prvni ¢lanek s paralelnimi vypocty byl
publikovan jiz v roce 1996 (uloha pruznosti, parale-
lizace pomoci rozlozeni posunuti, feSeni na klastru
tfi pracovnich stanic IBM RS/6000 na ustavu).
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The history of departments goes back up to the very
beginning of the existence of the institute, as its
concept already included the idea of development
of tools for mathematical modelling. It was the rea-
son for employment of the first mathematicians -
Z. Dostél (1978), R. Blaheta and R. Kohut (1979),
who started to work already in time when Ostrava
branch was just an affiliate of Prague’s institutes.
The task was to develop a software for modelling
problems of geomechanics and the transfer of heat.
Finite element method (FEM), including the develo-
pment of an in-house software GEM (Geo-FEM)
and a special focus on solving large-scale problems
of geomechanics became for a long time the main
topic of the research. It led to the development of
several generations of the GEM software as well as
to new iterative methods (use of aggregations, dis-
placement decomposition preconditioners, precon-
ditioning by projector, etc.). The initial period was
very fruitful and resulted in two unique software -
GEM2 for the solution of 2D problems on desktop
computer and GEM3, which, owing to iterative
solvers, enable to solve large-scale 3D problems.
Many applications of this software were done, and
moreover, fundamental results in iterative methods
were obtained.

The initial research group has gradually enlarged to
the Laboratory of mathematical modelling and later,
in the nineties, to the Department of Applied
Mathematics. In the nineties, an important issue
was the involvement in two European projects
“High Performance Computing in Geosciences” |
and I, which led to a further development of itera-
tive methods and the use of parallel computations,
which now become the basis for the partnership in
the IT4Innovations supercomputing project. The
first article with parallel computing was published
already in 1996 (elasticity problem, parallelization



V devadesatych letech v&ak byl vyzkum veden také
v oblasti nelinearni mechaniky a pfislusnych iterac-
nich fes$ic¢l, modelovani kotvové vyztuze energet-
ickou formulaci, a dal.

Vyzkum v poslednim obdobi je dale popsan podrob-
néji. Pfipomenme jen, ze od roku 2006 existuje
v organizacni struktufe ustavu Oddéleni aplikované
matematiky a informatiky, od roku 2011 se k tomu
pfidava Oddéleni IT4Innovations, které je vytvoreno
vzhledem k partnerstvi v jiz zminéném stejnojmen-
ném projektu Centra excelence. V oddélenich dnes
pracuje jedenact vyzkumnych pracovnikll (véetné tfi
doktorandu). Od roku 2005 je ¢lenem tymu i prof.
O. Axelsson, o jehoz svétovém uznani svédéi i
zarazeni do prestizniho vybéru Highly Cited Re-
searchers od Thomson Reuters (Web of Know-
ledge).

Hlavni témata vyzkumu

Témata vyzkumu vychazela v letech 2006 - 2011
z vyzkumného zaméru Ustavu, nyni z pfijaté stra-
tegické koncepce rozvoje uUstavu a vyzkumného
planu projektu IT4Innovations. Toto zaméfeni zahr-
nuje nékolik oblasti.

Hlavnim tématem zlstdva numerické modelovani
procesll v horninach. Jde o procesy tepelné (T),
hydraulické (H) a mechanické (M), které jsou zkou-
many jak oddélenég, tak s uvazovanim vzajemnych
vazeb (multifyzika, THM procesy). K tomuto mode-
lovani patfi vyvoj numerickych metod a vykonnych
feSicll, které umoznuji feSeni rozsahlych a naroc-
nych uloh. Zahrnuje také modelovani nelineérnich
procesli, mechanického chovani geomaterialll za
mezi poruSeni a dale analyzu pro snizeni vlivu
nejistoty ve vstupnich datech.

Z dalSich témat jmenujme feSeni inverznich uloh
pro uréeni materidlovych parametrt ¢i slozek napéti
v horninovém masivu a feSeni uloh mikro-geome-
chaniky s aplikaci napf. pfi studiu geokompozitd.
V ulohach mikrogeomechaniky vyuzivdme popis
mikrostrukury ziskany tomografii, feSené ulohy jsou
charakterizovany heterogenitou, ,multiscale” pfistup
a vypocetni naro¢nosti.

Vg

Modelovani APSE (Aspé Pillar Stability Experiment) s vy-
uzitim GEM software (projekt Decovalex) / Modelling of
APSE with the aid of GEM software (Decovalex project)

Specifickou oblasti je modelovani specialnich vy-
ztuzi a geotechnickych prvku (kotvy, geosyntetika),
modelovani geovak( a analyza chovani visutych a
kabelovych mostu.

Uvedené vyzkumné zaméfeni ma velky potencial
pro analyzu problém{ rozvoje technologii vyuziti

through displacement decomposition, solution on
the cluster of three IBM RS/6000 workstations at
the institute). In the nineties, the research also
concerned the field of nonlinear mechanics and
corresponding iterative solvers, modelling of rock
bolt reinforcement by energy formulation, and other
topics.

The recent research is described in more detail
below. Let us only remind, that since 2006 the insti-
tute’s organizational structure involves the De-
partment of Applied Mathematics and Computer
Science, since 2011 also a new Department
IT4lnnovations, which was created due to partner-
ship in the already mentioned eponymous project of
Centre of Excellence. The departments comprise
now eleven research workers (including three PhD
students). Since 2005, a team member is also
Professor O. Axelsson, whose worldwide recogni-
tion is confirmed by the selection to a prestigious
list of Highly Cited Researchers from Thomson
Reuters (Web of Knowledge).

The main research topics

The research topics in the period 2006 - 2011 came
from the research plan of the institute, nowadays
they follow a strategic conception of the institute
development and the research plan of the IT4Inno-
vations project. This focus includes several re-
search areas.

The numerical modelling of processes in rocks
remains as a main research topic. It includes ther-
mal (T), hydraulic (H) and mechanical (M) proces-
ses, which are examined both separately and with
considering mutual couplings (multiphysics, THM
processes). This modelling also covers develop-
ment of numerical methods and powerful solvers
that allow solution to large-scale and demanding
problems and comprises modelling of nonlinear
processes, the mechanical behaviour of geoma-
terials behind the failure limit and analysis and
reduction of the influence of uncertainties in input
data.

From other topics, let us mention the solution to
inverse problems for determination of material
parameters or rock stress components and the
solution to problems of micro-geomechanics with
applications to investigation of geocomposites. In
the micro-geomechanics, we use the description of
inner structure obtained by tomography, the solved
problems are characterized by heterogeneity, the
"multiscale" approach and high computational re-
quirements.

A specific area is modelling of reinforcement and
geotechnical elements (anchors, geotextiles), geo-
bags, modelling and analysis of the stability be-
haviour of cable stayed and suspension bridges.

The described research orientation has a high
potential for analysis of the problems in develo-
pment of technologies for the earth's crust utili-



zemské kary a spolupraci s dalSimi oddélenimi.
Dava ale také fadu impulzt pro vyzkum v matema-
tické analyze, numerické matematice, aplikované
informatice, v oblastech optimalizace programil a
paralelnich vypoctl i v oblasti pocitacové grafiky,
vyvoje metod pro efektivni pfipravu modell a vizua-
lizaci vypoctenych fyzikalnich poli.
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APSE - teplota v fezech 1.5 a 5.5 m pod dnem pfistupo-
vého tunelu po 60ti dnech zahfivani / APSE - temperature
in cross-sections 1.5 and 5.5 m below the bottom of the
access tunnel after 60 days of heating

Hlavni védecké vysledky

Hlavni vysledky se tykaji oblasti numerického
modelovani THM procesd véetné vyuziti metod
mechaniky poskozeni (Continuum Damage Mecha-
nics), inverznich uloh, problém( mikromechaniky a
homogenizace, modelovani geovakll a analyzy
zavésSenych i visutych mostll. Rozsah publikace nas
nuti vynechat dalSi detaily. Na vysledky se Ize divat
z hlediska pfinosu pro matematiku i z hlediska pfi-
nosu a potencialu pro aplikace. Aplika¢ni hledisko
zde uprednostnime vzhledem k celkovému zamé-
feni brozury.

Modelovani THM procest v horninach, multifyzika

Pro modelovani termo-mechanickych procesu a
vyvoj numerickych metod slouzi vlastni software
GEM. Ten byl vyuzit pro feSeni fady uloh velkého
rozsahu v fadech milién(i stupnt volnosti. Klasicky
Slo o ulohy geomechaniky, nové jde o ulohy termo-
mechaniky s aplikacemi v ulohach podzemniho
ukladani vyhorelého jaderného paliva. Reeni ex-
trémné rozsahlych udloh je umoznéno vyuzitim
vlastnich vysledk( v oblasti iteracnich metod a pa-
ralelnich vypocti.

Rozvoj viastniho software

Software GEM byl v posledni dobé vyuzit v mezi-
narodnim projektu Decovalex 2011, pfi analyze
procesll souvisejicich s in-situ experimentem APSE
(Aspd Pillar Stability Experiment) zaméfeném na
poru$ovani hornin v podzemni laboratofi ve Svéd-
sku. Zde se jednalo nejprve o vyvoj napéti souvise-
jici s konstrukci podzemniho dila a vytvareni pilife i
0 vyvoj napéti pfi nasledném zahfivani. Na globalni
vyvoj napéti pak navazalo detailni modelovani
posSkozovani pilife metodami spojité mechaniky
poskozeni (CDM).

zation and for cooperation with other departments.
It also provides a number of impulses for research
in mathematical analysis, numerical mathematics,
applied computer science, in the areas of optimiza-
tion of computer programs, parallelization of com-
puting, computer graphics, development of efficient
methods for the preparation of models and the
visualization of the computed physical fields.

APSE - zény poskozeni a maximalni napéti v pilifi urené
pruznym vypocétem s pevnostnim kritériem nebo pomoci
CDM (Continuum Damage Mechanics) / APSE - damage
zones and the maximum stress in pillar determined by
elasticity with failure criterion for or by CDM

Main research results

The main results concern the numerical modelling
of THM processes including the use of methods of
Continuum Damage Mechanics, inverse problems,
problems of micromechanics and homogenization,
modelling and analysis geotubes and analysis of
suspended and cable-stayed bridges. More details
are omitted due to a limited extent of this publi-
cation. The results can be described from the point
of view of contribution to mathematics and in terms
of benefits and the potential for applications. This
latter application view will be preferred, due to the
overall focus of the brochure.

Modelling of THM processes in rocks, multiphysics

The in-house software GEM is used for modelling of
thermo-mechanical processes and development of
numerical methods. It was used for solving a num-
ber of large-scale problems with millions of degrees
of freedom. Originally, the solution concerned only
the problems of geomechanics, newly thermo-
mechanics analysis is used with applications in
problems of underground disposal of the spent
nuclear fuel. Solution to extremely large problems is
possible by using of our own research in the field of
iterative solution methods and parallel computing.

Development of the own software
The GEM software was recently used within the

international project Decovalex 2011 for the ana-
lysis of processes related to in-situ experiment



Diky uloze APSE byl software GEM také doplnén o
techniky inverzni analyzy, a to jak pro ur€eni slozek
pocatecniho napéti na zakladé méreni deformace
(konvergence) v razeném tunelu, tak o feSeni ulohy
identifikace parametrd pro teplotni analyzu na
zakladé monitorovaného vyvoje teplot.

DalSi novou oblasti vyuzZiti GEM je mikrogeome-
chanika s moznosti nacist heterogenni strukturu
studované oblasti z dat pocitacového tomografu a
provadét detailni analyzu procest a homogenizo-
vaného chovani material.

Vykon software je zajistovan vyvojem numerickych
metod i paralelnimi vypocty. V souCasné dobé je
vyuzivan paralelni systétm na UGN, fada vypoctd
byla provedena na zakladé spolecnych projektd v
centru UPPMAX v Uppsale, ale jde i o pfipravu na
vyuziti superpocitaCové techniky projektu 1T4Inno-
vations a vyuziti pokrog€ilych prostfedkd SW kniho-
ven (aktualné knihovny TRILINOS ze Sandia Nat.
Lab.).

lteracni resSice

Resi¢e GEM jsou stavény na pfedpodminéni s roz-
lozenim slozek posunuti, neuplnou faktorizaci,
rozlozenim oblasti Schwarzovou metodou a vy-
uzitim aproximace dané agregaci. Paralelni imple-
mentace vyuziva MPI i OpenMP nastroju.

V posledni dobé je rovnéz rozvijeno predpodminéni
navazujici na strukturu uloh - hierarchickd diskre-
tizace, smiSena formulace, multifyzika a dalSi. Tyto
prace také sméfuji k modelovani proudéni v horni-
novém prostiedi, coz je nové feSena problematika
a do budoucna potfebné rozSifeni vyzkumnych
zajmu.

Kromé iteraCnich technik pro feSeni rozsahlych
soustav linearnich uloh jsou studovany metody
feSeni nelinearnich uloh, Newtonovy metody pro
(semismooth) ulohy objevujici se v plasticité Ci
mechanice poskozeni apod.

Struktura geokompozitu (uhli a polyuretanova injektaz) a
fez siti pro MKP analyzu mechanického chovani / Struc-
ture of a geocomposite (coal and polyurethane grout) and
mesh for FEM analysis of mechanical behaviour

Multiscale problémy, homogenizacni techniky

V ulohach geotechniky se mohou projevovat riizna
méfitka - od jemné heterogenni struktury zrn, vyplni
a mikrotrhlin, pfes rozméry tunell, porub( a staveb,

APSE (Aspé Pillar Stability Experiment) performed
in the underground laboratory in Sweden and focu-
sed on damage of crystalline granite rocks. Here
the concern was first oriented to the stress
development related to the construction of under-
ground openings and subsequently to the stress
increase due to rock mass heating. The global
stress development was complemented by detailed
modelling of pillar damage by the methods of Con-
tinuum Damage Mechanics (CDM).

Owing APSE, the GEM software was also comple-
ted by inverse analysis techniques, both to deter-
mine the initial stress components by measuring the
deformation (convergence) in a driven tunnel, and
identification of heat transport parameters of rocks
based on the monitored temperature development.

Another new area of GEM software utilization is
micro-geomechanics with an opportunity to input
the CT scanner data of heterogeneous structure
and to perform detailed analysis of processes and
analysis of homogenized behaviour of materials.

The software efficiency is provided by the develop-
ment of numerical methods and parallel computing.
Currently, a parallel system at the institute is used
and many calculations were made also in the
UPPMAX center of Uppsala University due to joint
project, but it is also a preparation for the use of
supercomputing technology of IT4Innovations pro-
ject and the use of advanced software libraries
(currently TRILINOS library of Sandia Nat. Lab.).

[terative solvers

GEM solvers are based on the preconditioners with
displacement decomposition, incomplete factoriza-
tion, domain decomposition by Schwarz method
and using of an approximation by aggregation.
Parallel implementation is done by using MPI and
OpenMP tools.

Recently, also preconditioners exploiting the struc-
ture of problems are developed with application to
hierarchical discretization, mixed formulation, multi-
physics and more. These works also address the
modelling of flow in the rock environment, which is
a new orientation and a needed extension of
research interests for the future.

In addition to iterative techniques for solving large
systems of linear problems, the research also con-
cerns methods for solving nonlinear problems,
Newton's method for (semismooth) problems ap-
pearing in plasticity and damage mechanics, etc.

Multiscale problems, homogenization techniques

Different scales appear in geotechnical engineering
from fine heterogeneity of grains, microcracks and
fills, through the dimensions of tunnels, faces and
constructions, to large-scale and regional dimen-
sions appearing in subsidence due to mining or
some groundwater flow problems. Such problems



po velka a regiondlni méfitka v Ulohach projeva
tézby na povrch nebo proudéni podzemnich vod.
Takové ulohy je potfeba feSit postupnou analyzou,
tzn. stanovit, jak jemné;jsi struktura ovliviiuje chova-
ni ve vétsim méfitku (upscaling) a naopak. Uloham
tohoto typu je nyni obecné vénovana velka pozor-
nost. V naSem pfipadé jsme rozvinuli metodu testo-
vani digitalnich vzorkd se strukturou popsanou
pomoci pocitatové tomografie. Testovani vyuziva
rizné typy zatizeni, respektuje matematicky podlo-
zené odhady vyslednych hodnot, pracuje s feSenim
rozsahlych 3D uloh a s potfebou iteracnich metod,
které jsou robustni vzhledem k heterogenité a
skokdm v lokalnich materidlovych vlastnostech.

Metody homogenizace byly implementovany v sw
GEM, kalibrovany a vyuzity napf. pfi analyze uhel-
nych geokompozitli vznikajicich injektdzi v uhelné
sloji.

Inverzni dlohy

Inverzni analyza se snazi urCit materialové a dalsi
parametry feSenych uloh, které se pfi bé&zném
pouziti metody konecnych prvki (feSeni pfimé
ulohy) povazuji za znamé vstupni parametry. Uréeni
neznamych parametri je mozné s vyuzitim
(CastecCné) znalosti o feSeni pfimé ulohy.

Inverzni analyzu jsme uplatnili pfi analyze APSE
(Aspé Pillar Stability Experiment) v projektu Deco-
valex, kde byla upfesnéna znalost o pocatecnim
napéti a tepelnych vlastnostech horninového pro-
stfedi. Znalost feSeni zde predstavovaly méfené
teploty pfi zahfivani masivu nebo konvergence
bodll pfistupového tunelu, pfi jeho vystavbé.
Inverzni analyza byla také pouzita pro urceni
lokalnich parametrl (modulll pruznosti) geokom-
pozit(.

Analyza visutych mostu

Visuté mosty jsou modelovany jako jednorozmérné
nosniky zavéSené na soustavé kabell. Soustava
kabelu se sklada z hlavnich a svislych kabeld, které
se modeluji jako absolutné ohebné a neroztazné
jednorozmérné objekty. Hlavni pozornost je véno-
vana otazkam nestability pfi dynamickém pulsobeni
vétru. Jsou studovany otazky spojené se strukturou
spektra vertikdlnich a torznich kmitd mostovky a
jejich vlivu na stabilitu v bo¢nim vétru. Vysledky
jsou aplikovany na vysvétleni nékterych zavaznych
havarii visutych mostu.

Model dvojlanového visutého mostu / Model of two main
cable suspension bridge

should be solved by gradual analysis with deter-
mination of how finer structure affects the coarser
scale behaviour (upscaling) and vice versa. Cur-
rently, a high attention is paid to this type of pro-
blems. In our case, we have developed a method
for testing of digital samples with the structure
described by means of computer tomography. The
testing uses different types of loading, meets
mathematically founded estimates, solves large 3D
problems with the need of iterative methods that are
robust with respect to heterogeneity and jumps in
the local material properties.

The homogenization methods were implemented in
the GEM software, calibrated and used e.g. for the
analysis of coal geocomposites arising in coal seam
grouting.

Inverse problems

Inverse analysis aims to identify material and other
parameters of the solved problems, which are in
standard use of the finite element method (solving
the forward problem) considered as known input
parameters. The identification of unknown para-
meters is possible due to using (partial) knowledge
of the solution of the direct problem.

APSE - méfeni konvergenci pfi postupu ¢ela tunelu pro
inverzni analyzu poc¢ate¢niho napétového stavu / APSE -
measuring of convergences in course of tunnel face
progress for inverse analysis of initial stress state

We used the inverse analysis for investigation of
APSE (Aspo Pillar Stability Experiment) within the
Decovalex project for improving the knowledge of
the initial stress and thermal properties of the rock
mass. The partial knowledge of the direct problem
solution was represented here by measured tempe-
rature during rock mass heating and convergence
of selected points on the access tunnel wall during
the tunnel construction. Inverse analysis was also
used for determination of the local parameters (ela-
sticity modules) of geocomposites.

The analysis of suspension bridges

Suspension bridges are modelled as one-dimen-
sional beams suspended by a cable system. The
cable system consists of main and vertical cables,
which are modelled as flexible and absolutely non-
extensible one-dimensional objects. The main at-
tention is paid to issues of instability under the
dynamic action of wind and study of issues related
to the structure of the spectrum of vertical and
torsional oscillations of the deck and their influence



Modelovani geosyntetickych trubic

Geosyntetické trubice jsou objekty vytvorené ze
specialnich syntetickych materialt jejichz délka je
teoreticky neomezena. Byvaiji plnéné vétSinou vo-
dou s piskem nebo bahnem.

Byl analyzovan 2D model trubice, ktery popisuje
tvar, tlakové poméry uvnitf plniciho materialu a
napétové pomeéry v syntetické tkaniné, ze které je
vyrobena trubice. Rovnéz byly sestaveny a analy-
zovany rovnice trubice pInéné nékolika kapalinami
rliznych mérnych hustot.

on the stability in the case of crosswind. The results
are applied to the explanation of some serious
accidents of the suspension bridges.

Modelling of geosynthetic tubes

Geosynthetic tubes are objects made from special
synthetic materials whose length is theoretically
unlimited. They are usually filled with water, sand or
mud.

We analysed a 2D tube model, which describes the
tube shape, the pressure conditions inside the filler

material and the stress conditions in the synthetic
fabric, from which the tube is made. The analytical
model and equations were also formulated for tubes
filled with liquids of different specific densities.
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Oddéleni environmentalni geografie Ustavu geoniky
AV CR vzniklo v roce 1993 v ramci transformace
tehdejsi Ceskoslovenské akademie véd a do své
naplné prevzalo ¢ast Cinnosti dfivéjSiho Geografic-
kého Ustavu CSAV v Brné. Pracoviété bylo tehdy
definovano jako Uuzemné odlou¢ené Oddéleni
geografie Zivotniho prostfedi Ustavu geoniky AV
CR. Jeho vyzkumné aktivity byly od po&atku defino-
vany v intencich “environmentalni geografie”, kterou
je mozné - z hlediska konceptualniho a metodolo-
gického - povazovat za prinik fyzické a humanni
geografie. Mezi zakladni objekty vyzkumu tak vzdy
patfilo zivotni prostfedi a krajina, vac¢i nimz byl
uplatiiovan komplexni pfistup zahrnujici studium
vSech slozek (nejen fyzického, ale i socioekono-
mického a kulturniho prostfedi). Vyzkum zaméreny
pravé na dynamiku probihajicich procesu, antropo-
genni zmény a ulohy ochrany zivotniho prostiedi a
krajiny ve vztahu k Uzemnimu planovani, regional-
nimu rozvoji a kvalité zZivota obyvatel je v sou¢asné
dobé velmi vyznamny.

Hlavni témata vyzkumu

Zaméfeni hlavnich témat vyzkumu zUstava neroz-
luéné spjato s platformou environmentalni geogra-
fie. Cilem oddéleni je pomoci terénniho mapovani a
dalSich metod geografického vyzkumu studovat
relativné komplexné vztahy mezi pfirodnimi a
spoleCenskymi procesy a jevy v krajiné. Metodicky
ma stézejni vyznam multidisciplinarni charakter
oddéleni, nebot jsou zastoupeni specialisté ze
sociélni geografie, sociologie, krajinné ekologie i
fyzické geografie. Tato situace umozinuje vytvareni
pracovnich tymu, které zohledni vSechny aspekty
zkoumané problematiky. Specifické metodické pfi-
stupy jsou uplatiiovany pfi komplexnim pojeti zkou-
mani pfirodnich hazardd - tj. vyzkum charakteru
pfirodniho hazardu, historickych dopad a prostoro-
vého rozSifeni, casového vyvoje véetné zkoumani
dopadl daného jevu na spole¢nost metodami soci-
alni (humanni) geografie. Metodicky unikatni jsou i
dilci pfistupy ke zkoumané problematice (napf.
geobiocenologicky pfistup ke studiu uzemnich sys-
tému ekologické stability, koncepce postindustrialni
krajiny, hodnoceni geomorfologickych lokalit, stu-
dium socialné-prostorovch dopadu revitalizace a
renaturalizace brownfields a socialnich aspektl
rozvoje obnovitelnych zdrojii energie). Zakladni
diraz je kladen na empiricky vyzkum, ktery je
nezbytny v dobé prudce se ménici reality a z néhoz

The Department of Environmental Geography of the
Institute of Geonics of the AS CR was founded in
1993 during the transformation of the former Cze-
choslovak Academy of Sciences, when part of the
activities of the Institute of Geography of the
Czechoslovak Academy of Sciences in Brno was
incorporated into the research plan of the Institute
of Geonics. This department used to be defined as
the spatially separated Department of Environ-
mental Geography of the Institute of Geonics of the
AS CR. Its research activities can be characterized,
from the inception of department, in the intentions
of an “environmental geography approach”, which
can be considered, from both conceptual and
methodological points of view, as the intersection of
physical and human geography. Among the primary
objects of the research environment and landscape
which can be identified, the complex approach that
gathers studies of all the components of the
environment and landscape (not only physical, but
socio-economic and cultural) has always been used
for this research. It has to be stressed that research
focused on the dynamics of the contemporary pro-
cesses, anthropogenic changes, and the protection
of the role of the environment and landscape linked
to spatial planning, regional development, and the
quality of life of the population are very important.

Main research topics

The focus of the main research topics is inse-
parably connected to the environmental geography
platform. The aim of the department is to study (by
using field mapping and further methods of geo-
graphical research) the relations between natural
and social processes and the phenomena in land-
scape in a relatively complex way. From a metho-
dological point of view, the most crucial multidis-
ciplinary character of department can be stressed:
in-team researchers with expertise in social geo-
graphy, sociology, landscape ecology, and physical
geography can be found. This situation enables for
the creation of research working groups, where all
aspects of researched problems can be taken into
account. Specific methodological approaches are
set during the complex research of natural hazards,
i.e. the research of the character of natural hazards,
historical impacts and spatial distribution, and
temporal development, including research on the
impacts of specific phenomenon on society by
using methodology of social (human) geography.



vychazi generalizace poznatk(l, ktera sméfuje ke
geoinformatické interpretaci vysledk(. Nejvyznam-
néjsi vyzkumné aktivity v uplynulém obdobi byly
realizovany mimo jiné v ramci nasledujicich mezi-
narodnich a narodnich grantovych projekt.

Regenerace brownfields

Mezinarodni vyzkumny projekt 7. rAmcového prog-
ramu EU TIMBRE si klade za cil podporovat
konecCné uzivatele (investory/stakeholdery) v pfe-
konavani existujicich prekazek regenerace brown-
fields pomoci rozvijeni a poskytovani specialné
upravenych a cilenych bali¢kd technologii, pfistupli
a fidicich nastroja uréenych k planovani obnovy a
oziveni brownfields v ramci ¢lenskych zemi EU.
Resitelské konsorcium sdruzuje 15 &leni s mezi-
narodnim védeckym renomé a s rozsahlymi praktic-
kymi zkuSenostmi ve vyvoji dlouhodobé& udrzi-
telnych pfistupt a technologii pro regeneraci brown-
fields na evropské i narodni arovni. Kvalita vyzkumu
je dale podporovana Mezinarodni poradni komisi
renomovanych odbornikll ze zemi, které maji dlou-
hodobé zkuSenosti se zkoumanou problematikou
regenerace brownfields z USA, Velké Britanie,
Francie ¢i Némecka.

e o
IR

Modelova lokalita brownfields - Ostrava (byvala koksovna
Karolina v centradlnim méstském obvodu Moravska Os-
trava) / Brownfields site in Ostrava (former coke plant in
central urban district Moravian Ostrava)

Projekt s vyraznym interdisciplinarnim charakterem
usiluje o hledani novych moznosti feSeni jak v obla-
sti technologii (napf. nové metody dekontaminace
znecisténych spodnich vod ¢i dekonstrukce zcha-
tralych budov a jinych objektd), tak i v oblasti
rozhodovaciho procesu (nastroje zaméfené na
poskytovani informaci skupindm aktérl spjatych
s rozhodovacim procesem). Tym Ustavu geoniky
ma predevSim za ukol identifikovat faktory ovliviiu-
jici uspésnou regeneraci brownfields v ramci Cty?
zkoumanych zemi (Ceskd republika, Némecko,
Polsko, Rumunsko) a vytvofit ndstroj pro prioritizaci
ploch s vyskytem brownfields. Hodnoceni je zaloze-
no na multikriteridlni rozhodovaci analyze (MCDA)
s vyuzitim kvantitativnich (dotaznikové prizkumy,
prostorova analyza, faktorova a shlukova analyza) i
kvalitativnich metod (expertni rozhovory). Jeho

As methodologically unique, partial approaches to
research problems can also be mentioned (i.e. a
geobiocenological approach to the study of terri-
torial systems of ecological stability, the concept of
post-industrial landscape, the evaluation of geo-
morphologic localities, studies on the socio-spatial
impacts of regeneration and renaturalisation of
brownfields, and the social aspects of the develop-
ment of renewable sources of energy). A large
emphasis is placed on empirical research that is
necessary in the contemporary world of dynamic
changes of reality, from which arise a genera-
lisation of achieved knowledge and head toward a
geoinformatical interpretation of research results.
The most important research activities have recent-
ly been realized in the framework of the following
international and national research projects.

Tailored Improvement of Brownfield Regeneration
in Europe

The European 7th Framework Project TIMBRE
aims to support end-users in overcoming existing
barriers by developing and providing customised
problem - and target-oriented packages of techno-
logies, approaches, and management tools for the
reuse, planning, and remediation of a mega-site.
The project team consists of a truly European
consortium that integrates 15 partners, which have
an international reputation for scientific excellence
and a broad practical experience in delivering
sustainable brownfield regeneration approaches
and technologies to end-users. Moreover, the
project is supported by an International Advisory
Board of renowned experts from the USA, Great
Britain, France and Germany.

Modelova lokalita brownfields - Studénka (opusSténé a
zchatralé kino Tatra) / Brownfields site - Studénka (former
cinema Tatra, abandoned and devastated)

This research project, with a wide interdisciplinary
background, is trying to find new possibilities in the
identification of both proper technologies (e.g. new
methods for decontamination of polluted ground
water or deconstruction and reuse of material from
abandoned buildings) and the decision-making
process (tools for stakeholders focused on spread-
ing information for proper decision making). The



cilem je zhodnotit hlavni charakteristiky procesu
regenerace brownfields, jako jsou hlavni atributy a
charakteristické znaky dané plochy/mista (historie,
predchozi vyuziti pozemku atd.), planovaci a roz-
hodovaci proces (cile rekonstrukce, zprostied-
kovatelské cinnosti, financovani) a zhodnoceni
skute€nych a vnimanych pozitivhich a negativnich
dopadli a souvislosti projektd. Vysledky budou
mimo jiné pouzity k ovéfeni platnosti a relevance
rdznych modell regenerace brownfields.

Energetika v krajiné: inovace, dynamizace
a internacionalizace vyzkumu

Vyzkumné cile a aktivity tohoto projektu se
soustfedi na velmi aktualni a environmentalné a
socialné signifikantni téma: problematiku vyuzivani
krajiny pro energetické ucely. Pozornost je zamé-
fena nejen na tradicni formy ziskavani energie
z krajiny spojené s exploataci fosilnich paliv, ja-
derné ¢i vodni energie, ale i na novéjsi - tzv.
obnovitelné &i alternativni formy produkce energie,
jakymi jsou vétrné elektrarny, fotovoltaické elektrar-
ny, bioplynové stanice Ci péstovani energetickych
plodin.

ZAKLADNI LIMITNi FAKTORY UZEMi ;5 ®a¢d 3
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Mapa limitnich faktor( Gzemi pro lokalizaci vétrnych elek-
traren v Jihomoravském kraji / A map of the limits factors
for localisation of new wind power plants in South-
Moravian Region

Cilem projektu s mezinarodni ucasti v feSitelském
tymu (Dr. Van der Horst, School of Geography,
Earth and Environmental Science, University of
Birmingham) je konstituovat meziinstitucionalni a
multidisciplinarni  védeckovyzkumnou platformu
schopnou mezinarodniho zapojeni a konkurence ve
vyzkumu rozvoje energetiky a jejich dopadu na
krajinu; integrovat zkuSenosti ze zahraniéi a rozvi-
nout je do podoby znalostniho portfolia a teoreticko-
metodologického aparatu vyuzitelného jak pro dalsi
rozvoj odbornych kompetenci ¢lent tymu a jeho
zkvalitnéni, tak i pro praxi. Prostfedky k dosazeni
téchto cili zahrnuji internacionalizaci projektového
tymu formou zapojeni zahrani¢nich odbornikd, tran-
sfer zkuSenosti formou spolecnych vyzkumnych
aktivit, pofadanim tematickych workshopu, konfe-
renci, stazi, prezentaci vysledkd na konferencich a
spoleCnymi publikaCnimi aktivitami. DalSi aktivity
projektu zahrnuji nejriznéjsi formy Skoleni odbor-

aim of the research group Institute of Geonics is to
identify factors that influence the success of
brownfield regeneration projects in four European
countries (the Czech Republic, Germany, Poland,
Romania) and to develop tools for the prioritisation
of areas where brownfields occur. Evaluation is
based on multicriteria decision analysis (MCDA) by
using quantitative (questionnaire surveys, spatial
analysis, cluster and factor analysis) and qualitative
(expert interviews) methods. Its aim is to assess the
main features of brownfield regeneration proces-
ses, e.g. the main attributes and typical features of
a chosen site/area (history of the area, previous use
of land, etc.), the planning and decision-making
process (the aim of regeneration, mediation activi-
ties, financing of the project), and the evaluation of
real and perceived positive and negative impacts
and consequences of different types of projects.
Results will be used for the verification and relevan-
ce of different models for brownfield regeneration.

Energy landscapes: innovation, development
and internationalization of research

The project’s objective is to form an interinstitutional
and multidisciplinary research and development
platform capable of international linkage and com-
petitiveness in the research of energy industry
development and its impacts on landscape; to
integrate foreign experience and elaborate it into a
knowledge portfolio and a theoretical-methodo-
logical apparatus which will be utilizable for both the
further development and improvement of team
expert competencies and a general practice. The
means of achieving the objective will include the
internationalization of the project team (i.e. an
involvement of foreign experts), a transfer of gained
experiences by holding common field research
activities, an organization of a few thematic work-
shops and conferences, presentations of gained
results at conferences, and a preparation of com-
mon publications. Other activities include a variety
of specialized trainings for professionals and mana-
gers, tutoring of students, and the participation of
the partner universities’ students on project re-
search activities.

ANAEROBIC DIGESTION PLANTS (AD PLANTS)
IN THE CZECH REPUBLIC

Type of AD plants

Agriculture AD plants.
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Mapa rozmistnéni bioplynovych stanic na uzemi CR ve
vztahu k péstovani kukufice na zeleno / A correlating map
between the location of biogas stations in the Czech
Republic and sewing areas covered by green maize



nych pracovnik(, vyuku a tvorbu novych tématic-
kych predmétl a také participaci studentd partner-
skych univerzit na vyzkumnych aktivitach. Je to
projekt Operacniho programu Vzdélavani pro kon-
kurenceschopnost (CZ.1.07/2.3.00/20.0025), ktery
je spolufinancovan Evropskym socialnim fondem a
statnim rozpoctem Ceské republiky.

Osud Ceské postindustrialni krajiny

V ramci projektu se zaméfila pozornost na priimys-
lovou a nasledné postindustridlni krajinu, kterou
definuji urCité charakteristické fyziognomickeé, struk-
turni, dynamické a funkéni rysy. V industrialni kraji-
né jsou tyto parametry ,recentni, zatimco v post-
industrialni krajiné, kromé jinych, jde o charak-
teristiky ,fosilni“. Jako celek Ize tyto krajiny popsat
vyCtem prvka v jejich synergetickych a synchoric-
kych souvislostech. Spole¢nym rysem je fyziogno-
mie dana tvarnosti povrchu. Typické je nakupeni
urc€itych industrialnich, urbannich, komunikacnich a
montannich tvarG reliéfu, které odkryvaji ¢i pre-
kryvaji pavodni jednotky geologické stavby.

Vyuziti ploch v postindustrialni krajiné charakte-
rizuje dominantni vyrobni i nevyrobni zastavba
s typickymi objekty, rozsahlé komunikacni plochy,
aktivni i pasivni t€zebni plochy, vodohospodarska
zafizeni, husta rezidenéni a servisni zastavba a
devastované, pozdéji opusténé plochy. V ramci
projektu bylo vymezeno vice nez 100 objektl
postindustrialni krajiny na tuzemi Ceské republiky,
které byly detailné charakterizovany a klasifikovany
dle nejvyznamnéjSich typa.

CESKA REPUBLIKA

Geografické rozmisténi typt
postindustrialni krajiny
ve vztahu k reliéfu
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Typologie postindustrialni krajiny na tzemi CR / Typology
of the post-industrial landscape in the Czech Republic

Rozsireni, dynamika a historické aspekty vybranych
prirodnich extrému v regionech CR

Grantové projekty i spoluprace s akademickymi
pracovisti v Ceské republice i v ciziné v uplynulém
obdobi se zaméfila zejména na rozSifeni a dyna-
miku svahovych deformaci a povodni na Moravé,
dopady sesouvani i povodni jako disturbanéniho
Cinitele na biotu krajiny a jeji diverzitu. Z historic-

The destiny of the Czech post-industrial landscape

Within the project, primary attention has been paid
to industrial and subsequently post-industrial land-
scape that is defined by certain typical physiogno-
mic, structural, dynamic, and functional attributes.
These attributes are visible in the industrial land-
scape as “recent”, while in the post-industrial type
of landscape these features are more “fossil”. As a
unit, these landscapes can be described by a list of
attributes in their synergic contexts. Their common
feature is physiognomy given by a character of
relief. Accumulation of certain industrial, urban,
communication and mining forms of relief is typical
and uncovers or covers original units of geological
structures.

Priklad objektt post-industrialni krajiny v oblasti Paskova /
Example of post-industrial landscape in the castle park of
Paskov

Land-use in post-industrial landscapes can be cha-
racterized by the location of dominant production of
off-production built-up areas with typical buildings,
wide spread communication spaces, active and
passive mining areas, water management facilities,
dense residential and other built-up areas and
devastated, later abandoned, areas. Within the
project, more than 100 objects of post-industrial
landscape have been delimited in the Czech Re-
public. These objects/sites were characterized in-
depth, and classified according to the most impor-
tant types.

Distribution, dynamism and historical aspects
of selected natural hazards in the regions
of the Czech Republic

Research projects and cooperation with academic
institutions, both in the Czech Republic and other
countries, have been recently focused on the distri-
bution and dynamism of slope deformations and
flooding in Moravia, impacts of land-sliding and
flooding as disturbant factors on landscape bioce-
nosis and its diversity. From historical point of view,
flooding has been studied with respect to its
occurrence, destructive effects, and consequences
for the utilisation of landscape. This problem was
also studied in the wider area of the Central Euro-



kého hlediska byly studovany povodné s ohledem
na jejich vyskyt i destrukéni G€inky i vazbu na
vyuziti krajiny. Tato problematika byla FeSena i
s Uzemnim presahem na stfedoevropsky prostor.
Ziskané vysledky o rozSifeni a dopadech sesouvani
a povodni prohloubily vyznamné védecké poznatky
o vyvoji reliéfu, environmentalnich dopadech a po-
skytly podklady pro managementova opatfeni.

Kartograficka vizualizace a monitoring vybranych
Jjevu a prvku prirodni a soucasné krajiny

V ramci zpracovani vyzkumného zaméru ustavu se
pracovnici oddéleni podileli na tvorbé fady téma-
tickych a syntetickych map pro Atlas krajiny Ceské
republiky (2009). Toto narodni mapové dilo pre-
zentuje poprvé krajinu CR v novych spole¢ensko-
ekonomickych podminkach po roce 1989. Nami
zpracované tematické analytické a syntetické mapy
rliznych meéfitek prezentuji nejnovéjsi vysledky vy-
zkumu krajiny (zejména geomorfologie, klimato-
logie, vyuziti krajiny). Zpracované mapy umoziuji
zlepSeni managementu krajiny, jejich vyvojovych
trendd a unosnosti z hlediska realizace budoucich
zamérl. Kartografické vizualizace GIS aplikace byly
vyznamné uplatnény napf. pfi modelovani dyna-
miky prostorovych vazeb ekoton(, pfi analyzach
viditelnosti vétrnych elektraren, modelovani prosto-
rového chovani obyvatel v urbannich strukturach a
mnoha dalSich tématikach.

Pozemni laser skener na lokalité Ledové sluje v Narodnim
parku Podyji / Terrestrial laser scanner in locality Ledové
sluje in National Park Podyji

Vyznamnym pfinosem pro monitoring dynamiky
soucasnych krajinotvornych procesq, ziskavani dat
a zpracovani GIS se stava vyuziti pozemniho puls-
niho 3D laserového skeneru zn. Leica ScanStation
C10 doplnéného systémem pro piijem dat z global-
nich navigaénich satelitnich systém( a GPS/GNSS
Viva NetRover GS08. Vyzkumy jsou zaméfeny do
oblasti dynamické geomorfologie a jedine¢nych
prirodnich lokalit (Narodni park Podyji).

Hlavni védecké vysledky

Mezi hlavni védecké vysledky oddéleni environ-
mentalni geografie patfi zejména ¢lanky v prestiz-

pean region. Achieved research results on the
distribution and effects of land-slides and flooding
significantly deepened scientific knowledge on relief
development and environmental impacts, as well as
provided background for the management of such
areas.

Cartographical visualisation of the selected issues
and phenomenon of the natural and current
landscape

In the framework of the research plan of the insti-
tute, researchers of the department participated in
the creation of a set of thematic and synthetic maps
for an atlas of the landscape of the Czech Republic
(2009). This national map composition presents the
landscape of the Czech Republic for the first time
under the new socio-economic conditions after
1989. Our thematic, analytical, and synthetic maps
of different scales present the newest knowledge
from landscape research activities (especially geo-
morphology, climatology, land-use). The prepared
maps, which can be used not only by experts but by
the public as well, can improve the management of
landscapes, their development trends, and limita-
tions from the point of future planning. Cartogra-
phical visualisation and GIS application are used,
for example, by the modelling of the dynamism of
the spatial relations of the ecotones, by analysing
the location of windmills, by modelling the spatial
behaviour of the inhabitants in the urban structures,
and in many other issues.

As a very important contribution for the monitoring
of dynamics of the contemporary processes in
landscape, the gaining of data and its processing by
GIS tools, 3D laser scanner (Leica ScanStation C10
with tool for processing of data from global navi-
gation systems and GPS/GNSS Viva NetRover
GSO08) can be mentioned. Research is focused on
the field of dynamical geomorphology and is used in
unique localities where nature is strictly protected
(Podyiji National Park).

Pozemni laser skener (Leica ScanStation C10) / Terres-
trial laser scanner (Leica ScanStation C10)

Main scientific results

As main research results of the Department of
Environmental Geography, papers in high quality



nich védeckych ¢asopisech (viz vybrané publikace)
a monografické publikace, které byly hlavnimi vé-
deckymi vystupy nékterych grantovych projektd.
Z nejvyznamnéjSich knih je mozné zminit napfiklad
nasleduijici publikace:

Vétrna energie v Ceské republice: hodnoceni
prostorovych vztaht, environmentalnich aspektu
a socioekonomickych souvislosti

—_

Monografie pfinasi komplexni a souhrnné zhodno-
ceni otazek spojenych s rozvojem vétrné energetiky
na uzemi Ceské republiky, které vychazi z analyzy
prostorovych vztah(l, environmentalnich aspektl a
sociélnich a ekonomickych souvislosti dané proble-
matiky. DuUraz je kladen na provazanost zahra-
niCnich zkuSenosti s vlastnimi poznatky a zavéry
empirickych vyzkum(. Zakladem je interdisciplinarni
pristup, ktery zahrnuje a systematicky hodnoti Siro-
ké spektrum vzajemné souvisejicich aspektl fyzi-
cko-geografickych, environmentalné-ekologickych,
humanné geografickych a sociologickych, ale i
otazky legislativni, ekonomické, otazky vlivu na
zdravi obyvatelstva, kvalitu Zivota atd.

Residential Change and Demographic Challenge
- The Inner City of East Central Europe
in the 21st Century

Knizni publikace v anglicting, kterou vydalo nakla-
datelstvi Ashgate, se zabyva vybranymi jevy, které
jsou spjaty se socio-demografickymi zménami ve
Ctyfech zkoumanych méstech (Lédz, Gdansk, Brno
a Ostrava) a jejich vnitfnich ¢astech. Pozornost je
mimo jiné zaméfena na detailni analyzu témat
souvisejicich s druhym demografickym prfechodem:
pokles poctu obyvatel a starnuti populace, vzrlsta-
jici diverzita a heterogenita domacnosti, zmen3o-

and scientific reputation journals (see chosen publi-
cations) and scientific monographs must be stres-
sed. These publications represent the results of
chosen research projects carried out by the de-
partment. For the most important book we are
choosing:

Wind energy in the Czech Republic: an assessment
of spatial relations, environmental aspects,
and socio-economic context

The monograph brings a relatively complex and
comprehensive evaluation of the frequently asked
questions related to the development of wind
energy in the Czech Republic; the evaluation is
based on the analysis of spatial relations, envi-
ronmental aspects, and the social and economic
connections of the given issues. Emphasis is
placed on the synthesis of knowledge from abroad
and the findings of empirical research. An inter-
disciplinary approach forms the basis; it involves
and systematically evaluates a wide set of mutually
related aspects (physical-geographical, environ-
mentally-ecological, human-geographical, and so-
ciological), questions of legislative and economic
character, and, finally, issues connected with the
impact on the health of the population, quality of
life, etc.

VETRNA ENERGIE V CESKé REPUBLICE

Residential Change and Demographic Challenge
- The Inner City of East Central Europe
in the 21st Century

Going beyond the assumption that East Central
European cities are still ,in transition®, this book
draws on the post-socialist paradigm to ask new
questions about the impact of demographic change
on residential development in this region. Focusing
on four second-order cities in this region, it exami-
nes Gdansk and Lo6dz in Poland, and Brno and
Ostrava in the Czech Republic, as examples, and
deals with the nexus between urban development
and demographic change for the context of East-
Central European cities. It provides a framework for
linking urban and demographic research. It discus-
ses how residential areas and urban development
cope with changes in population development,
household types, and different forms of in- and out-
migration, and goes on to explore parallels and



vani primérné velikosti domacnosti, gentrifikace a
nahrazovani plvodnich obyvatel, etnicka diverzi-
fikace, socialni segregace a etnické vylouceni.

al

RESIDENTIAL CHANGE AND
DEMOGRAPHIC CHALLENGE

THE INNER CITY OF EAST CENTRAL EUROPE
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Viybrané pfirodni extrémy a jejich dopady
na Moravé a ve Slezsku

Publikace vydana spole¢né s MU Brno a CHMU
Praha v roce 2007 se zaméfuje na komplexni hod-
noceni problematiky pfirodnich extrém0, ktera
doposud v tomto rozsahu nebyla zpracovana a
publikovana. Obsahuje charakteristiky jak hydro-
meteorologickych extrémi (pfivalové a dlouhotrva-
jici srazky, sucha, silné vétry, krupobiti, povodné,
bleskové povodné), tak geomorfologickych extrémi
(svahové procesy - sesouvani, skalni ficeni, erozni
procesy - vodni a vétrna eroze) i pfirozené seis-
micity. Vyznamné c¢asti publikace jsou vénovany
kartografické vizualizaci pfirodnich extréma, ¢asové
a prostorové variabilité i dopadim pfirodnich extré-
mu na ¢lovéka a krajinu. Zavérem jsou diskutovany
prezentované vysledky v kontextu globalnich zmén,
zejména a s ohledem na proces globalniho ote-
plovani.

RUDOLF BRAZDIL, KAREL KIRCHNER A KOLEKTIV

Regiony v pohranici - pfipadové studie vybranych
perifernich regiont jednotlivych usekt ceského
pohranici

V ramci feSeni Narodni programu vyzkumu Il a ve
spolupraci se Sociologickym ustavem AV CR, v.v.i.,

differences in comparison with broader European
patterns.

Map 2: Inner City of Ostrava
(within Moravska Ostrava and Pivoz City District)
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Vymezeni vnitfniho mésta v ramci Ostravy pro potfeby
vyzkumu demografickych zmén v ramci projektu Volks-
wagen / Delimitation of the inner city of Ostrava for pur-
poses of the study of demographic specifications within
Volkswagen Foundation project

Selected natural hazards and their impacts
in Moravia and Silesia

This book was published by the Institute of Geo-
nics, together with Masaryk University in Brno and
Czech Hydrometeorological Institute (2007), and is
focused on the complex evaluation of the problems
of natural hazards. It consists of features of both
hydrometeorological extremes (torrential and long-
lasting precipitation, aridity, strong winds, hail-
storms, flooding, flash flooding) and geomorpho-
logic extremes (slope processes - land sliding, rock
falling, erosion processes - water and wind erosion)
and natural seismicity. Large parts of the book are
devoted to cartographic visualisation of natural ex-
tremes, their temporal and spatial variability, and
the impact of natural extremes on population and
landscape. Research results in contexts of global
changes and global warming are discussed in the
conclusion.

Border regions - case studies of chosen peripheral
regions of Czech borderlands

The result of research projects funded by the Natio-
nal Program of the Research Il - in cooperation with
the Sociological Institute of AS CR, the Institute of
Current History AS CR, the Economics Institute AS
CR, and the Association of the Municipalities of
Orlicko - the publication is focused on problems of
borderlands in historical and spatial contexts. Em-
phasis was paid to rural peripheral regions.
Borderlands as units were analyzed on micro-
regional levels. Attention was paid to social,
economic, and natural problems, as well as
historical development after World War Il. From a
methodological point of view, part of the book is
based on the analyses of statistical data,
cartographic outputs, and archive materials.
Research was also carried out in chosen case
study regions.



Ustavem pro soudobé d&jiny AV CR, v.v.i., Narodo-
hospodafskym ustavem AV CR, v.v.i. a Sdruzenim
obci Orlicko byla vydana publikace, ktera se zamé-
fuje na problematiku pohrani¢i v historickych a
prostorovych souvislostech. Dliraz byl poloZen na
ruralni pohranici. Pohranici jako celek bylo analyzo-
vano na mikroregionalni urovni. Pozornost byla
vénovana socialni, ekonomické i pfirodni problema-
tice, jakoz i historickému vyvoji po druhé svétové
véalce. Metodologicky byla tato ¢ast prace zalozena
na analyze statistickych dat, kartografickych pod-
kladd a archivnich materiald. Vyzkum pracoval i
s vybranymi pfipadovymi mikroregiony.
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Konference Congeo

CONGEO 2011 bylo v poradi osmou geografickou
konferenci, kterou od roku 1993 organizovalo Od-
déleni environmentalni geografie Ustavu geoniky
AV CR. Tato konference je mezinarodnim setkanim
nejen geografu, které je poradano v dvouletych in-
tervalech. Posledni téma z fady konferenci Congeo
bylo vénovano prezentacim vyzkumu z oblasti vlivh
energetiky v krajiné.

Aplikacni vysledky

Mezi hlavni aplikacni vysledky oddéleni environ-
mentalni geografie patfi zejména vyzkumy reali-
zované ve spolupraci se soukromymi subjekty,
projekty pro statni spravu &i spoluprace na projek-
tech vzdélavacich, které usiluji o zkvalitnéni edu-
kace na vysokych Skolach. Z aplika¢nich vysledk
je napriklad mozné jmenovat:

Monitoring ekosystému v uZsim zgjmovém uzemi
loZiska Rozna a v povodi Bukovského potoka

V ramci tohoto vyzkumu jsou v uzemi ovlivnéném
tézbou a upravou uranovych rud na 28 testovacich
plochach sledovany opakovanymi fytocenologic-
kymi snimky (jiz od roku 1998) zmény vegetace.
Zvlastni pozornost je pfitom vénovédna avifauné
rozlehlych odkalist a fizené skladce TKO Bukov.

VYVOJ POPULACE V LETECH 1950 - 2001 V POHRANICNICH POU
4l
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Mapa vyvoje populace v pohrani¢nich oblastech Ceské re-
publiky v letech 1950 - 2001 / A map of population change
in border regions of the Czech Republic, 1950 - 2001

Congeo conferences

CONGEO 2011 was the 8th presentation of the
geographical conferences organized by the Depart-
ment of Environmental Geography at the Institute of
Geonics ASCR (since 1993), which continues the
tradition of biennial international meetings of geo-
graphers and other social scientists dealing with
contemporary regional problems.

Last year’s conference was organized in the context
of a recently initiated research project: “Energy
Landscapes: Innovation, Development, and Inter-
nationalization of Research”, aimed at accelerating
international collaboration in research in the field of
Energy and Landscape Interrelationships.

Applied results

Between the main applied results of the Department
of Environmental Geography, research carried out
in cooperation with private companies and public
administration should be pointed out. In addition,
cooperation with universities on educational pro-
jects must be mentioned. From the sphere of
applied results, the department has been working
on, among others, these projects:

A narrow case study of ecosystem monitoring
in the deposit area of RoZna and in catchments
of the Bukovsky stream

Within this project, 28 test sites for monitoring the
ecosystems and vegetation changes were resear-



Monitoring vlivi likvidace kridlatky (Reynoutria sp.)
v povodi feky Moravky

Pfedmétem vyzkumu je monitoring mechanické a
chemické likvidace kridlatky v povodi Moravky,
zejména v jeji nejvyznamnéjsi casti Niva Moravky,
ktera je navrzena v rdmci programu EU Natura
2000 mezi evropsky vyznamné lokality. Roku 2007
bylo zalozeno 16 testovacich ploch a podrobné
zachyceno fytocenologickymi snimky. Jejich rozbor
umoznil upfesnit nékteré vztahy mezi invaznimi
neofyty a plvodni luzni vegetaci.

Inovace vyuky geografickych studijnich obort
(Geoinovace)

Projekt usiluje o zvySeni kvality vyuky geografic-
kych studijnich programd na Masarykové univerzité
v Brné a Univerzité Palackého v Olomouci prostfed-
nictvim implementace Ctyf soubor( opatfeni: (1)
zavedeni 15 novych a inovaci 14 predmétd s duara-
zem na tvorbu modernich studijnich materiald,
e-learning, vyuku v angli¢ting, interaktivni metody
vyuky a posilenim environmentalnich témat a GIS;
(2) zlepSeni spoluprace s praxi prostfednictvim stazi
studentll, exkurzi, pfednasek expertu, kulatych sto-
10 a informacnich databazi pro studenty; (3) zvyse-
nim odbornych kapacit vyucujicich skrze kurzy
dalSiho vzdélavani, kratkodobé studijni pobyty aj. a
(4) posileni spoluprace mezi univerzitnimi pracovisti
a se zahrani¢im. Projekt, ktery je realizovan ve
spolupraci ¢tyf partnerskych pracovist, ma za ukol
zvysSit uplatnitelnost absolventd na trhu prace a
jejich  konkurenceschopnost ve znalostni ekono-
mice.

ched using the method of phytocenological shots in
an area influenced by the mining and processing of
uranium. Specific attention was paid to birds that
live in an area with large sludge lagoons and in the
Bukov controlled waste dump.

Monitoring of the impact of liquidation
of the Reynoutria in the catchment area
of the Moravka River

The objective of the research was the monitoring of
mechanical and chemical liquidation of the Rey-
noutria, particularly in the catchments area of the
Moravka River, which was proposed to EU Natura
2000 Programme. 16 test sites was founded and
monitored by using phytocenological shots. Their
analyses enabled deepened specification of rela-
tions between invasive neophytes and original
bottomland vegetation.

Innovation of Geography education
(Geoinnovations)

This project’s objectives are focused on the impro-
vement of the quality of university education in the
field of geography in Masaryk University in Brno
and Palacky University in Olomouc. The objectives
will be met by 4 events: (1) the creation of 15 new,
and the innovation of 14 existing, courses in Geo-
graphy, with an emphasis on the development of,
modern, updated study materials, e-learning, cour-
ses in English, interactive methods of education,
strengthening of environmental topics in education,
and using GIS tools; (2) the improvement of coope-
ration with praxis and companies by the organizing
of a round table, lectures of experts, the creation of
databases for students, etc.; (3) the improvement of
expertise of lecturers in Geography (short study
stays, courses of expert training, etc.); (4) the
strengthening of cooperation between university
departments in this country and abroad. Within the
project, four partners cooperate. The overall aim is
to improve competitiveness and employability of
students in the foundation of knowledge.

Projekty feSené v poslednich letech / Recently solved projects

Energetika v krajiné: inovace, dynamizace a internacionalizace vyzkumu / Energy landscapes: innovation, development
and internationalisation of research, 2011 - 2014, Operational programme Education for competitiveness OPVK,
CZ.1.07/2.3.00/20.0025.

Tailored Improvement of Brownfield Regeneration in Europe (TIMBRE), 2011 - 2014, FP7 EU.
Osud ¢eskeé postindustrialni krajiny / Destiny of Czech post-industrial landscape, 2009 - 2011, ASCR, IAA300860903.

Working out an experimental model for complex monitoring of protected karst territories aiming at their sustainable man-
agement and development, 2009 - 2011, NSF Ministry of Education and Science (BG), J,002. 260/18.12.2008.

Prostorové modely chovani v ménicim se urbannim prostfedi z pohledu geografie ¢asu / Spatial models of behaviour in
changing urban environs from point of view of time geography, 2009 - 2011, GACR, 403/09/0885.

Zemédélstvi v horskych podminkach, jeho ¢aso-prostorové promény a vyznam pro rozvoj horskych oblasti / Farming in
mountain conditions, its spatio-temporal changes and importance for development of mountain areas, 2009 - 2010,
ASCR, KJB300860902.



Vyuziti vétrné energie: Hodnoceni prostorovych vztah(, environmentalnich aspektl a socialnich souvislosti pomoci
nastroju GIS / Use of wind energy: evaluation of spatial relations, environmental aspects and social context by the means
of GIS, 2008 - 2010, GACR, KJB700860801.

Social and spatial consequences of demographic change in East Central European cities / Social and spatial conseg-
uences of demographic change in East Central European cities, 2006 - 2009, Volkswagen Foundation, 11/81150.

Identifikace kompetenci zatézujicich vykon Uzemni vefejné spravy se zvlastnim prihlédnutim k malym obcim /
Identification of competences that burden public administration with special view to small municipalities, 2007, MICR.

Vyzkum vefejného minéni k problematice vyuzivani istych zdroji energie v obcich Jihomoravského kraje a kraje Vysoci-
na / Survey on public opinions in case of problem of using of clean energy sources in municipalities of the South-
Moravian Region and the Vysocina Region, 2007, expert study for Ventureal A.G.

Geomorfologie udoli stfedni Svratky - kvartérni vyvoj a environmentalni aspekty / Geomorphology of valley of the Svratka
River - Quaternary development and environmental aspects, 2006 - 2009, GACR, 205/06/1024.

Geografie malych mést / Geography of small towns, 2003 - 2009, ASCR, IAA3086301.

Geografie vybranych pfirodnich extrémd, jejich dopady a kartograficka vizualizace na Moravé a ve Slezsku / Geography
of selected natural hazards, its impact and cartographic visualisation in Moravia and Silesia, 2003 - 2005, GACR,
205/03/0211.

Vybrané publikace / Selected publications
Monografie / Monographs

Bierzynski, A., Grabowska, M., Haase, A., Klusacek, P., Maas, A., Mair, J., Martinat, S., Sagan, |., Steinfihrer, A,
Vaishar, A., Weclawowicz, G., Zapletalova, J. £édz, Gdansk, Brno and Ostrava and their Inner Cities: Urban and
Demographic Development during Post-socialism, Chapter 6, pp. 101-142 in: Haase, A., Steinfuehrer, A., Kabisch, S.,
Grossman, K.. Hall Ray (eds.): Residential Change and Demographic Challenge The Inner City of East Central Europe in
the 21st Century, Ashgate, England, 2011, 380 p., ISBN 978-0754679349.

Brazdil, R., Kirchner, K. a kol. Vybrané pfirodni extrémy a jejich dopady na Moravé a ve Slezsku. MU Brno, CHMU Praha,
UGN AV CR, v.v.i. Ostrava, 2007, 431 p., ISBN 978-80-210-4173-8.

Cetkovsky, S., Frantél, B., Stekl, J., et al. V&trna energie v Ceské republice: hodnoceni prostorovych vztah(, environ-
mentalnich aspektu a somoekonommkych souvislosti. Studia Geographica, 101, Ustav geoniky AV CR, Brno, 2010,
209 p., ISBN 978-80-86407-84-5.

Hrnciarova, T., Mackov¢in, P., Zvara, I. et al. - za UGN: Kolejka, J., Kirchner, K., Lacina, J., Krejé&i, T., Quitt, T. Atlas
krajiny Ceské republiky. MZP CR, Praha, Vyzkumny Ustav Silva Taroucy pro krajinu a okrasné zahradnictvi, Prahonice,
2009. ISBN 978-80-85116-59-5.

Kilianova, H., Pechanec, V., Lacina, J., Halas, P. a kol. Ekotony v sou€asné krajiné. UP Olomouc, 2009, 167 p., ISBN
978-80-244-2473-6.

Kirchner, K., Smolov4, |. Zaklady antropogenni geomorfologie. Vydala Univerzita Palackého v Olomouci, 2010, 287 p.,
ISBN 978-80-244-2376-0.

Kozak, J. T., Statnikova, P., Munzar, J., Janata, J., Hanéil. V. Povodné v Ceskych zemich. Vyd. Professional Publishing,
Praha, 2007, 146 p. ISBN 978-80-86946-39-9.

Vaishar, A. ed., Frantal, B., Kallabova, E., Kirchner, K., Klapka, P., Lacina, J., Martinat, S., Zapletalova, J. Geografie
malych mést a jejICh uloha v systému 05|dlen| Studia geographlca 99 Ustav geonlky AV CR V.v.i., 2008, 107 p. ISSN
0587-1247, ISBN 978-80-86407-57-9.

Vaishar, A., Dvofak, P., HubacCikova, V., Noskova, H., Novakova, E., Zapletalova, J. Regiony v pohranici. Studia
Geographica 103, Ustav geoniky AV CR, Brno, 2011, 133 p. ISSN 0587-1247, ISBN 978-80-86407-16-6.

Clénky / Papers

Demek, J., Kirchner, K., Mackovc€in, P., Slavik, P. Geomorphodiversity derived by a GIS-based geomorphological map:
case study the Czech Republic. Zeitschrift flir Geomorphologie, 55 (4), 2011, pp. 415-436, ISSN 0372-8854.

Frantal, B., Kunc, J. Wind turbines in tourism landscapes: Czech experience. Annals of Tourism Research, 38 (2), 2011,
pp. 499-519, ISSN 0160-7383.

Frantal, B., Kunc, J. Factors of the uneven regional development of wind energy projects (a case of the Czech Repub-lic).
Geograficky Casopis / Geographical Journal, 62 (3), 2010, pp. 183-201, ISSN 0016-7193.



Klapka, P., Frantal, B., Halas, M., Kunc, J. Spatial organisation: development, structure and approximation of geo-
graphical systems. Moravian Geographical Reports, 18 (3), 2010, pp. 53-65, ISSN 1210-8812.

Klusacek, P., Krej¢i T., Kunc, J., Martinat, S., Novakova, E. Post-Industrial Landscape in the Relation to Local Self-
Governmnet in the Czech Republic. Moravian Geographical Reports, 19 (4), 2011, pp. 18-28, ISSN 1210-8812.

Krejci, T., Martinat, S., Klusacek, P. Spatial differentiation of the processes connected to the second demographic
transition in post-socialistic cities (exampled on case of Brno and Ostrava, the Czech Republic). Moravian Geographical
Report, 19 (2), 2011, pp. 39-50, ISSN 1210-8812.

Kunc, J., Klusacek, P., Martinat, S. Percepce a lokalizace urbannich brownfields: podobnosti a rozdily na pfikladu Brna a
Ostravy, Urbanismus a uzemni rozvoj, XIV, 2011 (1), pp. 13-17. ISSN 1212-0855.

Munzar, J., Ondracek, S., Kallabova, E. Historické povodné: jejich vliv na zanik sidel, zmény hranic a podil ¢lovéka na
Skodach jimi zpusobenych. Historicka geografie, 35 (1), 2009, pp. 359 - 378. ISSN 0323-0988.

Navratil, J., Martinat, S., Kallabova, E. Framework for utilizing angling as a tourism development tool in rural areas.
Agricultural Economics 55, 10, 2009, pp. 508-518. ISSN 0139-570X.

Steinflihrer, A., Bierzynski, A., GroBmann, K., Haase, A., Kabisch, S., Klusa€ek P. Population Decline in Polish and
Czech Cities During Post-socialism? Looking Behind the Official Statistics. Urban Studies 47 (11), 2010, pp. 2325-2346,
ISSN 0042-0980.

Raska, P., Kirchner, K. Assessing landscape changes in a region affected by military activity and uranium mining
(Prameny municipality area, Western Bohemia, Czech Republic): a multi-scale approach. Moravian Geographical
Reports, 19 (4), 2011, pp. 29-37, ISSN 1210-8812.

Raska, P., Kirchner, K., Raska, M. Winter microclimatic regime of low-altitude scree slopes and its relation to topog-
raphy: case study from the Ceske Stredohori Mts. (N Czech Republic). Geografia Fisica e Dinamica Quaternaria, 34 (2),
2011, pp. 235-246, ISSN 0391-9838.

Vaishar, A., Klusacek, P., Martinat, S., Novakova, E., Zapletalova, J. Auswirkungen aktueller demographischer
Veranderungen auf die soziodemographische Binnenstruktur von Brno und Ostrava. Europa Regional, 16 (3), 2008, pp.
129-140, ISSN 0943-7142.



Technicko-hospodarska sprava

Technical and economical administration

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

Technicky usek / Technical sector
Ing. Karel Sztula (vedouci / head), Jifi Basl, Katefina Buckova, Jan Dusek, Zina Flodrova,
Jifina Kovalova, Rudolf Koval, Danu$e Pivodova, Jarmila Rennerova, Ludovit Zeravik
Ekonomicky usek / Economical sector

Ing. Lenka Jaskulova (vedouci / head), Dita Glocova, Bc. Iva Imrichova, Andrea Kuchtova,
Dagmar Novakova, Ing. Hana Rostinska, Eva Sochorkova, Jana StaSicova, Pavla Smakovicova,
Bozena Vavreckova

Hlavnim ukolem technicko-hospodarské spravy The main function of the technical and economical
Ustavu je zajistovani technickych a ekonomickych administration is providing technical and econo-
podminek pro realizaci vyzkumné ¢innosti ustavu. mical support for research activites of the Institute.

Knihovna

Library

Knihovnici / Librarians Bc. Eva Dudkova (Ostrava)
RNDr. Sylvie Hofirkova (Brno)

Ustav je vybaven odbornymi knihovnami na obou The Institute is equipped by professional libraries in
pracovistich v Ostravé (asi 12 000 svazk() i Brné Ostrava (about 12 000 volumes) and Brno (about
(asi 30 000 svazkud). Obé tyto knihovny poskytuji 30 000 volumes), which serve not only to the Insti-
sluzby jak pracovnikiim ustavu, tak SirSi odborné tute but also to other specialists and non-pro-
i laické verejnosti. fessional public.
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Centrum excelence IT4Innovations

% EVROPSKY FOND PRO REGIONALNI ROZVO)J
INVESTICE DO VASI BUDOUCNOSTI

OP Vyzkum a vyvoj
pro inovace

Centre of excellence IT4Innovations

Ustav geoniky je partnerem v projektu IT4lnno-
vations, ktery spoleC¢né realizuje konsorcium péti
subjektl: Vysoka Skola banska - Technicka uni-
verzita Ostrava (pfijemce, koordinator), Ostravska
univerzita v Ostravé, Slezska univerzita v Opaveé,
Vysoké uéeni technické v Brné a Ustav geoniky AV
CR.

Centrum excelence IT for Innovations je unikatni
projekt evropského Operaéniho programu Véda a
vyzkum pro inovace, jehoz cilem je vybudovat
narodni centrum excelentniho vyzkumu v oblasti
informacnich technologii a matematického mode-
lovani s aplikacemi ve védé a technice. Toto nové
vybudované centrum umozni posilit koncentraci
celé fady védnich oborli vztahujicich se k infor-
macnim technologiim a dosahnout jejich rozvoje.

Soucasti projektu bude mj. pofizeni velmi vykon-
ného superpocitaCe, ktery bude uveden do provozu
v roce 2014, pficemz by se mél v té dobé zaradit
mezi 100 nejvykonnéjSich superpocitaci na svéte.

Centrum excelence IT4lnnovations skloubi funkci
vyzkumného centra pro akademické ucely s vyzku-
mem pro potieby aplikaCni sféry. Zakladem centra
bude computing (vypolty, simulace), ktery je
smeérovan do tfi vzajemné propojenych kliCovych
oblasti vyzkumu:

IT4People (Information Technology for People) -
vyzkum zaméfeny na zlepSeni kvality Zivota
spole€nosti prostfednictvim modernich informac-
nich technologii.

SC4Industry (Supercomputing for Industry) -
superpocitacové vypocty pro FeSeni pramys-
lovych problému, modelovani v oblasti pfirodnich
véd a nanotechnologii.

Theory4IT (Theory for Information Technology) -
oblast zaméfena predevdim na rozvoj novych
netradi¢nich vypocetnich metod.
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Ustav geoniky

CZ.1.05/1.1.00/02.0070

The Institute of Geonics is a partner in the project
IT4Innovations, which is jointly implemented by a
consortium of five subjects: VSB - Technical Uni-
versity of Ostrava (acceptor, coordinator), the
University of Ostrava, Silesian University in Opava,
Brno University of Technology and Institute of
Geonics AS CR.

The Centre of Excellence IT for Innovations is a
unique project of the European Operational Pro-
gramme Science and Research for Innovations with
the aim to build a national Centre of Excellence in
the field of information technologies and mathe-
matical modelling with application in science and
technology. The new centre will strengthen the
concentration of a wide range of scientific disci-
plines relating to information technologies and thus
achieve development in respective disciplines.

A part of the project is the acquisition of a high-
performance supercomputer that is planned to be
put into operation in 2014, at which time it is sup-
posed to rank among the top 100 most powerful
supercomputers in the world.

IT4lnnovation Centre of Excellence is intended as a
research centre that combines academic research
while meeting the research needs of the application
sphere. The core activity of the centre will be com-
puting within three mutually interlinked key areas:

IT4People (Information Technology for People) -
research focusing on improving the quality of life
in society through modern information techno-
logies.

SC4Industry (Supercomputing for Industry) - fo-
cusing on supercomputing in solving industry
tasks, modelling in the field of natural sciences
and nanotechnologies.

Theory4IT (Theory for Information Technology) -
focusing on the development of new and non-
traditional computing.
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IT4Innovations

Centre of Excellence

www.itdi.cz

Centrum excelence IT4Innovations zahrnuje osm
vyzkumnych programi:

1. IT pro feSeni krizovych situaci

2. Numerické modelovani pro feSeni inzenyrskych

problému

Knihovny pro paralelni vypocty

Modelovani pro nanotechnologie

IT pro zpracovani znalosti

Metody soft computing s aplikacemi pro super-

pocitac

Rozpoznavani a prezentace informaci z multi-

medialnich dat

8. Bezpecné a spolehlivé architektury, sité a proto-
koly
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Navrh budovy pro superpocitac v arealu VSB-TU / Propo-
sal for supercomputer building in campus VSB-TU

Ustav geoniky (Oddé&leni IT4lnnovations) se podili
na feSeni dvou z uvedenych program(, a to VP2
Numerické modelovani a VP3 Knihovny pro pa-
ralelni vypocty. Vyzkum navazuje na dlouhodobé
zaméFeni skupiny aplikované matematiky UGN i na
zkuSenosti s paralelnimi vypocty, které jsou zde
realizovany jiz od poloviny devadesatych let. Podro-
bnosti Ize nalézt na strankach oddéleni v této
brozure.

Bezpetnost

Strojirenstvi a
mechatronika

Aplikacni zaméreni projektu IT4Innovations / Application
focus of the project IT4lnnovations (Energy resources,
new materials, mechanical nad power engineering, nano-
technology, security, environmental technologies)

The Centre of Excellence IT4Innovations includes
eight research programmes:

IT for crisis management

Numerical modelling for solving engineering pro-
blems

Libraries for parallel computing

Modelling for Nanotechnology

IT for knowledge processing

Methods of soft computing with supercomputer
applications

Recognition and presentation of information
from multimedia data

8. Safe and reliable architectures, networks and
protocols

N —
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The Institute of Geonics (Department IT4Innova-
tions) participates in two of the above research
programmes, RP2 Numerical modelling and RP3
Libraries for parallel computing. The research
carries on long term focus of the applied mathe-
matics group at the institute as well as experience
with parallel computing, which have been used from
the mid 90’s. Details can be found on department
pages of this brochure.
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Institut Cistych technologii tézby a uziti energetickych surovin

Institute of Clean Technologies for Mining and Utilization

of Raw Materials for Energy Use

Ustav geoniky AV CR, je partnerem v projektu Insti-
tut Cistych technologii t€zby a uziti energetickych
surovin, ktery je feSen spolecné s Hornickogeo-
logickou fakultou VSB TU (pfijemce dotace) a je
financovan z ERDF (Evropsky fond pro regionalni
rozvoj) v ramci operacniho programu Vyzkum a
vyvoj pro inovace. ReSeni projektu pfinasi koncen-
traci zdroju a mimoradné investi¢ni prostfedky na
rozvoj nejmodernégjsiho pfistrojového vybaveni.

Zakladnim cilem projektu je vytvoreni institutu, ktery
se vénuje komplexné vyzkumu jevl a procesl
tézby a uziti energetickych surovin i dalSimu vyuziti
horninového prostfedi ve dvou vyzkumnych progra-
mech:

Zadanim vyzkumného programu ,Vicefdzové horni-
nové prostiedi“ je ziskat poznatky o fyzikalnich,
chemickych, izotopovych, strukturnich a mechanic-
kych vlastnostech slozek prostfedi pomoci moderni
instrumentalni techniky, ktera zasadnim zplsobem
zvySuje uroven poznani a moznosti jejich zobecnéni
pro dané geologické podminky pomoci matematic-
kého modelovani. Tyto informace jsou zakladnim
predpokladem pro navrh environmentalné Setrnych
technologii pfi exploataci nerostnych surovin.

Vyzkumny program ,Environmentalné Setrné tech-
nologie“ se zabyva problematikou vyuziti vedlejSich
produktt pro zavedeni bezodpadovych technologii
pfi t&€Zbé& nerostnych surovin a vytvofeni podminek
pro minimalizaci bezpecnostnich rizik exploatace.
Environmentalné Setrna tézba nerostnych surovin
je slozitym procesem, ktery vyzaduje feSeni celého
spektra specifickych problém( od aplikace novych
poznatkll o vlastnostech a chovani horninového
prostfedi pfes vyvoj novych technologii dobyvani a
upravy energetickych surovin az po jejich bezpec-
nostni aspekty a environmentalni dopady.

CZ.1.05/2.1.00/03.0082

The Institute of Geonics AS CR is a partner in the
project Institute of Clean Technologies for Mining
and Utilization of Raw Materials for Energy Use,
which is solved jointly with the Faculty of Mining
and Geology of VSB-TU (grant acceptor). The pro-
ject is financed from ERDF (European Regional
Development Fund) in the frame of the operational
program Research and Development for Innova-
tions. The project brings a concentration of resour-
ces and finance for the development of advanced
research equipment.

The basic aim of the project is the establishment of
an institute (centre) that will be concerned with
comprehensive research on the phenomena and
processes of mining and the utilization of raw
materials for energy use as well as other tasks of
the earth crust employment. The project is structu-
red into two research programmes:

The aim of the programme Multiphase rock environ-
ment is obtaining knowledge on physical, chemical,
isotopic, structural and mechanical properties of
rocks with the use of modern equipment, which
basically increases our level of knowledge and its
application in real geological conditions with the aid
of mathematical modelling. This knowledge is
necessary for the development of new environ-
mentally friendly technologies for the exploration of
raw materials.

The research programme Environmentally friendly
technologies deals with the utilization of side pro-
ducts for development of wasteless technologies
while minimizing the safety risks of exploration. An
environmentally friendly exploitation of raw mate-
rials is a complicated process which needs to solve
specific problems, from the application of new
knowledge on rock properties and behaviour to the
development of new mining and reprocessing tech-
nologies up to their safety risks and environmental
impacts.
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Zku$ebni lis s triaxialni komorou pro zkousky hornin /
Servo-hydraulic testing system and triaxial cell for testing
of rocks

V ramci projektu ziskal ustav Ffadu unikatnich
pfistrojli pro vyzkum horninového prostfedi a vyvoj
geotechnologii. Jedna se analytické pristroje,
softwarové vybaveni, ale predevsim o zkuSebni
zarizeni a ftriaxialni komoru pro zkousky hornin,
robotické zafizeni pro pouziti pulzniho vysokotla-
kého vodniho paprsku nebo rentgenovy pocitacovy
tomograf pro oblasti nedestruktivniho studia plos-
nych i prostorovych nehomogenit materiall a de-
fektoskopii.

V navaznosti na nové unikatni pfistrojové vybaveni
Centrum umozfiuje zavést nové smeéry vyzkumu -
pracovisté tomografickych metod, nebo vyznamné
rozSifit stavajici vyzkumné aktivity - pracovisté vyz-
kumu THM procest v hornindch a pracovisté
vyzkumu vysokorychlostniho vodniho paprsku.

Rentgenovy pocitacovy tomograf pro velké vzorky s vahou
do 100 kg / X-ray CT for large specimens with the weight
up to 100 kg

Within the project, the Institute of Geonics has
acquired several unique devices for the investiga-
tion of rock environment and development of geo-
technologies. They are analytic devices, software,
but mainly a servo-hydraulic testing system with a
triaxial cell for testing THM (thermo-hydro-mecha-
nical) properties of rocks, equipment for water jet
application, and X-ray CT (computer tomograph) for
non-destructive research of plane and space in-
homogeneities in materials and for crack detection.

Robotické zafizeni pro vyvoj aplikaci vysokotlakého vod-
niho paprsku / Robot device for development of high
pressure water jet applications

Owing to the new unique laboratory equipment,
Centre enables to start new research directions like
in the laboratory of tomography, or substantially
enlarge existing research directions - the laboratory
of THM processes in rock mass or the innovation of
the laboratory of pulsating high pressure water jet
applications.
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Informacni platforma pro kulturni krajinu

Information platform for the cultural landscape

Projekt Informacni platforma pro kulturni krajinu si
klade za cil vytvofit védeckou a vzdélavaci sit, ktera
bude rozvijet znalosti, zkuSenosti a dovednosti
zaméstnancu a student(l zapojenych do sité a bude
schopna poskytovat komplexni poznatky o kulturni
krajiné vefejnosti a aplikacni sféfe. Sit nabizi
dynamicky se rozvijejici aktivity v oblasti studia,
percepce a poznani kulturni krajiny. Projekt je spo-
lufinancovan Evropskym socialnim fondem a stat-
nim rozpoétem CR.

Koordinatorem projektu je Mendelova univerzita
v Brné. Partnerskymi institucemi projektu jsou Vyz-
kumny ustav vodohospodarsky T.G. Masaryka
v.v.i., Vy&S§i odborna Skola zahradnicka a Stredni
zahradnickéa $kola v MélIniku, Ustav geoniky AV CR,
v.v.i.,, Masarykova univerzita v Brné, Univerzita
Palackého v Olomouci a Centrum vyzkumu globalni
zmény AV CR, v.v.i.

Pro lepsi komunikaci partnerll mezi sebou a pro
komunikaci s cilovou skupinou jsou na kazdé
instituci, ktera je soucasti sité, vytvorena kontaktni
mista, kterd poskytuji zajemcim relevantni infor-
mace o sluzbach a institucich. Kontaktni mista
organizuji informacni workshopy, dny otevienych
dvefi, populariza¢ni prednasky v oblastech vyz-
kumu a vyvoje Clenll platformy a nabizeji tiskové a
elektronické materidly informujici o €innosti sité.

Cilem projektu je propojeni organizaci, které se
specializuji na vyvoj a vzdélavani v oblastech vyz-
kumu kulturni krajiny. Zapojeni specializovanych
partnerll na obory zkoumani krajiny umozriuje siti
uceleny pohled a sit jako celek je schopna obsah-
nout obory lesnictvi, krajinafstvi, arboristiku, eko-
logii krajiny, socialné-enviromentalni a ekonomické
aspekty managementu kulturni krajiny, véetné Siro-
kého portfolia geovédnich a vodohospodaiskych
obord. Smyslem projektu je intenzifikace vztahu
mezi jednotlivymi Cleny sité stejné jako jednotné
vystupovani sité smérem k vnéjSimu prostredi.

CZ.1.07/2.4.00/12.0011

The project Information Platform for the Cultural
Landscape is aimed at promoting partnerships and
institutional networking. The project is supported by
the Operational Programme Education for Competi-
tiveness and is especially oriented to the develop-
ment of human potential in research and innovation,
notably through post-graduate studies and training
of researchers, and networking activities between
universities, research centres and the application
sphere. The project is co-financed by the European
Social Fund and the national budget of the Czech
Republic.

The project is coordinated by Mendel University in
Brno. Project partner institutions are T. G. Masaryk
Water Management Research Institute, v.v.i., Col-
lege of Horticulture and Secondary School of
Gardening in Mélnik, Institute of Geonics AS CR,
v.v.i., Masaryk University in Brno, Palacky Univer-
sity Olomouc and Global Change Research Centre
AS CR, v.v.i.

For a better communication between partners and
communication with the target group for each
institution that is part of the network, contact points
are set up that provide relevant information to
interested parties about the services and institu-
tions. Contact Points organize information work-
shops, open days, awareness lectures in areas of
research and development of the platform and offer
printed and electronic materials providing infor-
mation about network activity.

The project aims to link organizations involved and
specialized in development and education in areas
of research of the cultural landscape. The involve-
ment of partners specialized in the fields of land-
scape study provides the network of institutions a
comprehensive view on the landscape. The network
as a whole is able to cover the field of forestry,
landscaping, arboriculture, landscape ecology, and
the environmental and socio-economic aspects of
the management of cultural landscapes, including a
wide portfolio of geosciences and water manage-
ment areas. The purpose of the project is the
intensification of relations between individual net-
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www.krajinnasit.cz

Pro lepsi informovanost vefejnosti a pro zlepSeni
komunikace uvnitf sité byl také vytvofen webovy
portal www.krajinnasit.cz, ktery poskytuje informace
0 partnerské siti a jejich sluzbach. Informace na
portalu jsou rozdéleny do dvou Casti. Vefejna Cast
obsahuje informace o partnerskych a spole¢nych
pracovistich, nabidky konferenci, seminafi a stazi
zabyvajicich se vyzkumem a vzdélavanim v oblasti
Clovékem formované krajiny. V nevefejné Casti pfi-
stupné registrovanym uzivatellim z cilové skupiny
jsou publikovany navrhované aktivity a nabidky
spoluprace v ramci sité.

Informacni brozura je financovana z projektu "Informacni
platforma pro kulturni krajinu" CZ.1.07/2.4.00/12.0011.

work elements and forming unique opinion toward
the external society.

For better public awareness and improving com-
munication within the network, a web portal
www.krajinnasit.cz was created that provides infor-
mation about the network and its services. The
public section contains information about the part-
nership and conferences, seminars and internships
dealing with research and education in the area of a
human formed landscape. In the part accessible to
registered users, activities for the target group are
announced.

Information brochure is finantially supported through the
project "Information platform for the cultural landscape”
CZ.1.07/2.4.00/12.0011.



Kontaktni informace

Contact information

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

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

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

Address

Address

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

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
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