DIALL Rudarsko-geolosko-gradevinski fakultet Univerziteta u Tuzli

2,
) ¥ u saradnji sa
Y § Drustvom za geotehniku u Bosni | Hercegovini

e Faculty of Mining, Geology and Civil Engineering, University of Tuzla
{ \'} in co-operation with
% Geotechnical Society in Bosnia and Herzegovina

rhational

[\ S gy 2nd Inte

A\

GEO-EXPO 2012

Drugi medunarodni nauc¢ni skup: STANJE | PRAVCI RAZVOJA GRADEVINARSTVA — GTZ 2012
i
Drugo savjetovanje GEO-EXPO 2012

2nd International Scientific Meeting: STATE AND TRENDS OF CIVIL ENGINEERING — GTZ 2012
and
2nd Conference GEO-EXPO 2012

UREDNICI/ EDITORS
A. Ibrahimovi¢, D. Zenunovié

ZBORNIK RADOVA/ PROCEEDINGS
1. DIO
Tuzla, 7 - 9 juni/ June 2012.



Urednici/ Editors:
Dr.sc.-Dipl.ing. Adnan Ibrahimovi¢, docent
Dr.sc.-Dipl.ing. Damir Zenunovié, docent

Nacionalna i univerzitetska biblioteka
Bosne i Hercegovine, Sarajevo

624(497.6)"2012"(082)

DRUGI medunarodni nauéni skup Stanje i pravei
razvoja gradevinarstva - GTZ 2012 i Drugo
savjetovanje GEO-EXPO 2012 : zbornik radova = 2nd
international scientifinc meeting State and Trends
of civil enginnering GTZ 2012 and 2nd Conference
GEO-EXPO 2012 : proceedings / urednici, editors A.
Ibrahimovi¢, D zenunovié. - Tuzla :
Rudarsko-geolosko-gradevinski fakultet : In scan,
2012. - 1154 str. : ilustr. ; 25 cm

Bibliografija i biljeske uz tekst
ISBN 978-9958-628-16-0

1. Up. stv. nasl.
COBISS.BH-ID 19584518

Medunarodni nau¢ni skup GTZ 2012 i Savjetovanje GEO-EXPO 2012
Internacional scientific meeting GTZ 2012 and Conference GEO-EXPO 2012

Tehnicki organizatori skupa i savjetovanja: Rudarsko-geolosko-gradevinski fakultet Tuzla i
Drustvo za geotehniku u Bosni I Hercegovini
Technical organizers of the meeting and conference: Faculty of Mining, Geology and Civil
Engineering and Geotechnical Society in Bosnia and Herzegovina

Tehnicki urednik Zbornika radova/ Technical editors of Proceedings:
Edhem Sljivi¢
Izdavac:
Rudarsko-geolosko-gradevinski fakultet Tuzla i In scan d.0.0. Tuzla

Publisher:
Faculty of Mining, Geology and Civil Engineering and In scan d.o.o. Tuzla

Stampa/Printing:
IN SCAN d.o0.0. Tuzla

Tiraz/No. of copies:

200



Prof. Dr.

Medunarodni nauéni odbor/International Scientific Committee

Miha Tomazevi¢

Prof. Dr.

Branislav Verbi¢

Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.

Prof. Dr.
Prof. Dr.
Prof. Dr.

Prof. Dr.
Doc. Dr.
Doc. Dr.
Doc. Dr.
Doc. Dr.

Enver Mandzié¢
Ibrahim JaSarevi¢
Radomir Foli¢
Dubravka Bjegovié¢
Ludvik Trauner
Tarik Kupusovié¢
Marko Iveti¢
Danilo Ristié¢

Uwe Dorka

Lidija Krstevska
Ibrahim Cagkovié
Milan Stevié¢

Zijad Pasi¢

Petar Brana

Azra Kurtovié¢
Esad Mesi¢

Damir Markulak
Vlastimir Radonjanin
Violeta Mir¢evska

Ljubljana, Slovenija
Sarajevo, Bosna i Hercegovina/Bosnia & Herzegovina

Tuzla, Bosna i Hercegovina/Bosnia & Herzegovina
Zagreb, Hrvatska/Croatia

Novi Sad, Srbija/Serbia

Zagreb, Hrvatska/Croatia

Maribor, Slovenija/Slovenia

Sarajevo, Bosna i Hercegovina/ Bosnia & Herzegovina
Beograd, Srbija/Serbia

Skopje, Makedonija/Macedonia

Kassel, Njemacka/Germany

Skopje, Makedonija/Macedonia

Tuzla, Bosna i Hercegovina/ Bosnia & Herzegovina
Tuzla, Bosna i Hercegovina/ Bosnia & Herzegovina
Tuzla, Bosna i Hercegovina/ Bosnia & Herzegovina
Osijek, Hrvatska/Croatia

Sarajevo, Bosna i Hercegovina/ Bosnia & Herzegovina
Sarajevo, Bosna i Hercegovina/ Boshia & Herzegovina
Osijek, Hrvatska/Croatia

Novi Sad, Srbija/Serbia

Skopje, Makedonija/Macedonia

Organizacioni Odbor/Organizing Committee

Kemal Guti¢, Predsjednik/President

Ibrahim Cagkovié
Zijad Pasi¢

Sabid Zekan
Damir Zenunovi¢
Nedim Sulji¢
Indira Sijerci¢
Adnan Ibrahimovié¢






SADRZAJ/CONTENT
I DIO

Uvodna predavanja/Introductory Lecture

Dubravka Bjegovic:
ODRZIVOST KAO STRATEGIJA U ISTRAZIVANJIMA ARMIRANOG BETONA
Ivan Vrkljan:
POLA STOLJECA MEHANIKE STIJENA KAO SAMOSTALNE ZNANSTVENE I
INZENJERSKE DISCIPLINE
Ludvik Trauner:
THE CURRENT STATE AND TRENDS IN GEOTECHNICS
Mihailo D. Trifunac:
EARTHQUAKE SPECTRA FOR PERFORMANCE BASED DESIGN

Tema 1: IstraZivanja u polju materijala i njihove primjene
Topic 1: Research in The Field of Materials and their Application

1. A. Imamovi¢, A. Dzananovi¢, Z. Begi¢, N. Residbegovic:
MOGUCNOST PRIMJENE NEKIH OTPADNIH INDUSTRIJSKIH MATERIJALA PRI
IZGRADNIJI DONJEG STROJA SAOBRACAJNICA

2. A Terzi¢, Lj. Pavlovi¢, Lj. Mili¢i¢, Z. Radojevié:

CONSTRUCTION MATERIALS FOR HIGH TEMPERATURE APPLICATION BASED ON FLY ASH

3. D. Jevti¢, D. Zaki¢, A. Savi¢, A. Radevi¢:

EKSPERIMENTALNO ISPITIVANJE "ZELENIH" MALTERA SA RECIKLIRANIM GUMENIM

AGREGATOM

4. D. Sekuli¢, D. Bjegovi¢, J. Bleiziffer:
ODREDIVANIJE STANJA ARMIRANOBETONSKIH KONSTRUKCIJA IMPACT ECHO
METODOM - PRIMJERI 1Z PRAKSE

5. 1. Netinger, D. Bjegovi¢, M. Jeli¢ Rukavina, M. Serdar:

UPORABA CELICANSKE ZGURE KAO AGREGATA U BETONU — HRVATSKA ISKUSTVA

6. M. Malesev, V. Radonjanin, V. Milovanovi¢, I. Liki¢:
THE BASIC PROPERTIES OF STRUCTURAL LIGHTWEIGHT AGGREGATE CONCRETE
DEPENDING TO THE TYPE AND AMOUNT OF CEMENT

7. N. Risti¢, Z. Grdi¢, G.Topli¢i¢ Curgié, 1. Despotovic:
INFLUENCE OF ADDITION OF RECYCLED RUBBER TO CONCRETE ON ITS HYDRO-
ABRASIVE RESISTANCE

8. S. Juradin, A. Dretvi¢ Halbérth, G. Baloevi¢, A. Harapin:

THE INFLUENCE OF SILICA FUME IN MORTAR COMPOSITION AND AS A PART OF THE

CURING MEDIUM ON MECHANICAL PROPERTIES OF MORTAR
9. S. Juradin, Z. Coli¢, G. Baloevié, A. Harapin:
ISPITIVANJE UTJECAJA VRSTE I KOLICINE AGREGATA NA SVOIJSTVA
JEDNOZRNATOG | LAKOG BETONA
10. V. Trifunovi¢ Dragisi¢, Z. Zivkovi¢:
BREAKAGE ISSUES IN SILICON SOLAR WAFERS AND SOLAR CELLS
11.  A. Kurtovi¢.
KOROZIJA CEMENTNOG BETONA
12.  A. Miri¢, E. Vasi¢ Petrovi¢:
MOGUCNOSTI UPOTREBE SAVREMENIH POSTUPAKA | MATERIJALA ZA
KONZERVACIJU BEDEMA I SPOMENIKA KULTURE UNUTAR NISKE TVRDAVE
13.  D. Wiirth, J. Bleiziffer, K. Grubesa, S. Stefanovi¢:
POVRSINA VIDLIIVOG BETONA IZVEDENA OD SAMOZBIJAJUCEG BETONA
14.  P. Elia§, M. Popenkova:
WORKABILITY OF INJECTION MATERIALS

Tema 2: IstraZivanja i dostignuca u konstrukterstvu
Topic 2: Research and Achievement in Structural Engineering

15.  A. Imamovi¢, N. Residbegovi¢, A. Dzananovi¢:
OCJENA TRAINOSTI BETONSKIH GRAVITACIONIH BRANA
16.  A. Mihanovi¢, Z. Nikoli¢, M. Kozul:
NUMERICKI MODEL ZA ANALIZU DEFORMACIJA PUZANJA BETONA U RAVNINI

29

41

61

93

103

111

119

127

135

145

153

161

169

177

187

195

203

211

219



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

B. Milogevi¢, Z. Petrovié, M. Mijalkovié:

NOSIVOST RAMOVSKIH NOSACA IZLOZENIH DEJSTVU PROMENLITVO PONOVLIENOG
OPTERECENJA

B. Popovic¢:

THE INFLUENCE OF THE REINFORCED CONCRETE BEAMS AXIAL FORCE ON THE
SHAPE OF THE SHEAR FORCE-BENDING MOMENT INTERACTION DIAGRAM

D. Markulak, I. Radi¢, V. Sigmund:

ISPITIVANJE CELICNIH OKVIRA SA ZIDANIM ISPUNOM

D. Nikoli¢, K. Jankovi¢, G. Cirkovié:

TWO-LAYER RC BEAMS WITH PARTIAL USE OF UHPC

D. Zenunovi¢, E. Husejnagi¢, R. Foli¢:

APPLICATION OF GEO-ELECTRIC METHODS IN CIVIL STRUCTURES ASSESSMENT

F. Casarin, M. Humo, F. da Porto, F. Lorenzoni, P. Girardello, C. Modena, L. Cantini, S. Kuluk&ija:
NON-DESTRUCTIVE TESTING CAMPAIGN FOR TWO TRADITIONAL STONE MASONRY
MINARETS IN BOSNIA AND HERZEGOVINA

F.Vitalie:

A STUDY OF BEHAVIOR OF A BRICK MASONRY WALL SUBJECTED TO LATERAL
ACTIONS USING FINITE ELEMENTS METHOD

F.Vitalie:

A STUDY OF BEHAVIOR OF A BRICK MASONRY WALL SUBJECTED TO VERTICAL
LOADS USING FINITE ELEMENTS METHOD

H. Dragani¢, D. Markulak:

EKSPERIMENTALNA I NUMERICKA ANALIZA SPOJEVA S JEDNIM VIJKOM

J. Soltész, M. Ignagk, |. Binder:

ASSEMENT OF THE HVAC PIPELINE SYSTEMS AT THE EMO34 NPP

M. Lazarevska, M. Knezevic, M. Cvetkovska, A. Trombeva Gavriloska, T.Samardzioska:
PROGNOZNO MODELIRANJE AB STUBOVA IZLOZENE NA POZAR PREKO NEURONSKE
MREZE

M. Memi¢, R. Foli¢:

NUMERICAL MODELING AND ANALYSIS OF REINFORCED CONCRETE ANCHOR
DIAPHRAGM WALLS

M. Stanojev:

INFLUENCE OF TEMPERATURE events AND SUPPORT SETTLEMENT IN
INCREMENTAL LAUNCHING METHOD

M. Tari¢, E. Sadovi¢, E. Maslak, H. Lukac:

ANALIZA MODELIRANJA MOZDANIKA KOD SPREGNUTIH KONSTRUKCIJA

R. Foli¢, E. Sadovi¢:

RELIABILITY OF PRESTRESSED CONCRETE BRIDGE STRUCTURES

S. Zdravkovi¢, D. Zlatkov, B. Mladenovi¢, M. Stanojev:

STABILITY OF SHELLS AS BEARING STRUCTURES FROM THE VIEW OF SAFETY

V. Mircevska, V. Bi¢kovski, K. Manova:

ADAD-IZIIS SOFTWARE - OPTIONS AND SOME APPLICATION

V. Vitanov :

IMPLEMENTATION OF INELASTIC MODEL OF REINFORCED CONCRETE UNDER
BIAXIAL MONOTONIC LOADING INTO ANSYS

V. Vitanov:

MODELING OF REINFORCED CONCRETE MEMBERS STRENGTHENED WITH FRP USING
CUSTOM MATERIAL MODEL

Y. Mihov, K. Russev:

SHEAR REINFORCEMENT OF REINFORCED CONCRETE MEMBERS ACCORDING TO
EUROCODE 2

Z. Pozegi¢, E. Mesi¢, B. Demirovi¢, M. Toplaovi¢:

UTICAJ IMPERFEKCIJE NA GRANICNO STANJE NOSIVOSTI I UPOTREBLIIVOSTI KOD
SACASTIH NOSACA

Z. Petrovié, B. Milosevi¢, M. Mijalkovié:

PRIMENA MATRICNE ANALIZE KONSTRUKCIJA U ODREPIVANJU GRANICNOG
OPTERECENJA KOD RESETKASTIH NOSACA

A. Cili¢, D. Puri¢ Mijovi¢, J. Savié:

GLOBAL STABILITY COMPARATIVE ANALYSIS OF MULTI-STOREY STEEL BUILDING
STRUCTURES RELATED TO DESIGNED JOINT CONNECTIONS AND STIFFENING
SYSTEM

C. Mojolic:

PRELIMINARY STUDIES OF STRUCTURAL DESIGN OF THE GYMNASIUMS IN SFANTU-
GHEORGHE AND SLATINA

C. Mojolic:

STRUCTURAL MODEL AND CONCEPTUAL OPTIMIZATION OF THE SFANTU-
GHEORGHE MULTIFUNCTIONAL SPORT HALL ROOF

1. Mekjavi¢, M. Markovi¢:

PRORACUN CENTRA BUNDEK U ZAGREBU

227

243

251

259

267

277

285

293

301

309

317

329

337

345

365

373

381

389

399

407

415

421

429

435



43.

44.

45,

46.

1.C. Muresan:

A STUDY ON PLASTIC ANALYSIS AND OPTIMAL DESIGN OF STRUCTURES

M. Spasojevi¢ Surdulovié, V. Prolovié, N. Davidovi¢:

DESIGN SPECIFICITIES OF THE NEW BRIDGE OVER

THE RIVER RASKA IN NOVI PAZAR

Vlastimir Radonjanin, M. Malesev, D. Ladjinovic, I. Lukic, R. Okuka, V. Milovanovié¢:
REPAIR OF DAMAGED MASONRY BUILDINGS IN KRALJEVO AFTER EARTHQUAKE
Z. Teki¢, S. Dordevié.

DRVENA KONSTRUKCIJA KROVA U TEHNOLOGUIJI LLD NAD OSNOVOM OBLIKA
ZARUBLJENOG KVADRATA

Tema 3: Stanje i pravci razvoja u geotehnici
Topic 3: State and Trends in Geotechnics

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

A. Antunovi¢, D. Zovko:

DOPRINOS GEOMEHANICKOJ INTERPRETACIJI REZULTATA GEOELEKTRICNIH
ISPITIVANJA

A. Tbrahimovi¢, A. Babaji¢, E. Mandzi¢:

KONCEPT ZASTITE I SANACIJE KOSINA USJEKA I ZASJEKA U FUNKCIJI OD POJAVNIH

OBLIKA NESTABILNOSTI, UCESTALOSTI I MAGNITUDE NJIHOVOG POJAVLIIVANJA
A. Jahi¢, D. Pasi¢ Skripi¢, I. Zigié:

KLIZISTA NA CESTAMA NASTALIM ANTROPOGENIM DJELOVANJEM U SLOZENIM
GEOLOSKIM USLOVIMA

A. Spago, M. Jovanovski, A. Agkar:

PRIMJENA GEOLOGICAL STRENGHT INDEX GSI — CLASSIFICATION ZA ANALIZU
KARBONATNIH STIJENSKIH KOMPLEKSA

B. Padovan, M. Mari¢i¢:

MOGUCNOSTI KORISTENJA VISEKANALNE ANALIZE POVRSINSKIH VALOVA (MASW)

PRI KLASIFIKACIJI TLA PREMA EUROKODU-8

D. Berisavljevi¢, N. Susi¢, L. Caki, K. Pokovi¢:

NUMERICAL ANALYSIS OF AXIALY LOADED PILE

D. Petric:

RESEARCH REGARDING THE SOIL-STRUCTURE INTERACTION EFFECTS ON DESIGN
APPLICATIONS

D. Petric:

SOIL-STRUCTURE INTERACTION PROBLEMS ON CLASSICAL APPROCH AND FINITE
ELEMENT METHOD

D. Raki¢, L. Caki:

THE IMPORTANCE OF GEOTECHNICAL DATA FOR DEEP EXCAVATION IN URBAN
CENTRES

G. Solovyov, A. Kasyanenko, R. Yastremskiy:

STUDY OF FLOOR HEAVING IN THE MINE WORKING OF A COAL MINE BY
MONITORING METHOD

H. Begi¢, E. Ramovi¢:

KARAKTERISTICNE ZONE KLIZISTA VISOKOG RIZIKA U FEDERACIJI BOSNE I
HERCEGOVINE

1. Bajrektarevi¢, S. Zekan, M. Avdi¢, J. Malekin:

TRODIMENZIONALNA ANALIZA STABILNOSTI KOSINA

1. Molnar, A. Moldovan:

MODELLING OF GEOTECHNICAL CHARACTERISTICS OF TRANSYLVANIAN SANDS
1. Jasarevo¢, M. Njegovec, H. Perkovi¢, H. Krhen:

RACIONALNA SANACIJA KLIZISTA UZ PROMETNICE

11 DIO

J. Mesec, S. Strelec, J. Jug:

OVISNOST INTENZITETA OSCILACIJA TLA PRILIKOM MINIRANJA O KOEFICIJENTU
SVOJSTAVA STIJENE I NACINA MINIRANJA K, | KOEFICIJENTU PRIGUSENJA

J. Papi¢, Lj. Dimitrievski, V. Prolovi¢:

VERIFICATION OF SELECTED DESIGN APPROACH AND PARTIAL FACTORS FOR SLOPE

STABILITY ANALYSIS ACCORDING TOEC 7

J. Savi¢, Z. Boni¢, V. Prolovié:

MODERN TECHNOLOGIES OF FOUNDATION REMEDIATION IN THE PROCESS OF
BUILDING REVITALIZATION

443

451

457

465

475

483

493

501

509

517

525

533

541

549

557

569

579

587

599

607

615



2nd International Scientific Meeting

GTZ 2012 & GEO-EXPO 2012
Tuzla. June 07-09. 201:

Gennady Solovydv
Andrey Kasyanenko
Roman Yastremskiy

STUDY OF FLOOR HEAVING IN THE MINE WORKING OF A COAL MINE
BY MONITORING METHOD

Summary: The specific properties of the floor heave in ctindi of Abakumov Mine has been
observed. Hard stratum floor has been discoveredet@a major feature of floor heave. Results of
this study have revealed that floor heave has oeduthrough four stages. They have been divided
by features of floor movement and its deformatibis established that floor heave occurs with a
longitudinal asymmetry incurvation which verticatis is tilted towards the goaf at an angle 35-
50°.
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1. INTRODUCTION

Abakumov Mine is a part of state enterprise “Dokélsal Energy Company”. In
administrative terms, the mine is situated in Kgloy Borough, Donetsk. The mining
area is located in the western part of DonetskMakleyevka geologic industrial districts
of the Donets Basin in Ukraine. The mining areahi$ property is 30 kfy the strike
length is 8.5 km and 3.5 km to the dip.

Abakumov Mine is currently operating in the eoalbed in the western flank of
the mining area. The mine uses advancing and tetgetongwall mining methods.
Longwall panels are mined out by using fully medhed system.

Nowadays mine is longwalling in thé"&vestern longwall mcoalbed. Working
depth is about 860 m and a dip angle is 9°. Thguatl panel is 1100 m long and 250 m
wide (see Figure 1).

\
LI
- =< ‘V \ 8'h western longwall m; coalbed
/\u QY 3 -650
/‘-\‘:\—\J\‘\ X

oA\ o
W4 W = Belt entry of

Y 8 western longwall

Figure 1. Plan of operation in the longwall areaAtfakumov Mine

Drivage is carried out by drilling-and-blasting oations in advance of 5 m.
Support system is used in entries of three-linkdyigy SVP-profile bysteel strengthen
support for every 0.5 m along the whole en€yoss-section area is 16.F.m dirt-filled
chock is 1.3 m in width and a hand-built dirt paek’.0 m in width were used to protect
the entry.

Floor heave occurs in the belt entry of tfevéestern longwall mcoalbed. When
the entry is driven under high stress conditio® tross-section area accelerates
decreases. Basically, it happens on account dfldbe heaving in quantity of 60% from
convergence.

The amount of floor heaving was approximately 0442 along the whole entry.
The miners had to dig out the heaving rock in toerfof the belt entry to keep it in
order. In such a way this extra work is giving riedinancial problems and labour costs.

Generally, there are two reasons for floor heave first is the occurrence of high
stresses within the floor rock [1] and the secanthé loss of the floor rock strength [2].
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The resulting floor heave usually causes variousrd@tion and displacement
such as breaks and haves, producing numerous dcks our case research it happens
in condition of hard rocks which are adjacent sslbard immediate floor [4,5].

So, studies have been conducted to find out losdrength of the floor rock for
controlling floor heave in order not to be facedhihe belt entry problem any more.

2. STRATIGRAPHIC RELATIONSHIPS

Throughout the longwall area,;rmoalbed thickness averages from 0.9 to 1.0 m.
The m coalbed is medium-bright and uniaxial strength5s18 MPa.

The immediate roof is grey to dark-grey mudstonthywamination. Mudstone is
generally from 7.0 to 10.3 m think and the uniasgiaéngth is 30-40 MPa.

The immediate floor is dark-grey siltstone with amal strength 40-60 MPa and
its thickness is 1.2-1.6 m. Immediately beneattstsihe there is dark-grey to brown
limestone, which uniaxial strength is 100-120 MRd #s thickness is 0.3-0.4 m.

Figure 2 is a generalized stratigraphic columrhefinterburden in the floor which
contains hard rocks. Data of the geologic repoAlmikumov Mine are used.

Mudstone t=7.0-10.3 n#;.=20-40 MPa

Coalbed t=0.9-1.1 m5.=15-18 MPa

— | Siltstone t=1.2-1.9 my.=40-60 MPa

Limestone t=0.3-0.4 mj.=100-120 MPa

Siltstone t=1.0-3.3 ny.=40-60 MPa
Mudstone t=2.0-3.5 n4.=20-40 MPa

Sandstone t=0.4-1.0 ra;=60-80 MPa

Mudstone t=2.5-6.5 n,=40-60 MPa

Figure 2. Generalized stratigraphic column

Thus, the stratigraphic column shows that the fleontains limestone and
sandstone. Particularly they are adjacent to eiltst

3. MONITORING METHOD

To establish a better understanding of extensiwerfheave, three monitoring
station were built along the belt entry of th8 @&estern longwall m coalbed. The
monitoring stations are located by 10 m betweemt{see Figure 3).

The monitoring station has been consisted of sikkmal'he mark of wooden rod
has length 0.4 m and diameter 0.03 m. Marks westlied in drilled shot holes in the
centre roof of entry and in its sides at heigh & m from floor. The rest of marks were
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installed in the centre and sides of floor entoyttsat their top has been located down at a
distance of 0.05 m below the floor surface. Onehe of each mark, a fixed steel hook is
simply measured by a steel tape.

______ %
__1

f T LIQL—u

L E IR - 2=

e e = HIE

: |||||||||l||||[||| [ITTTTTTT] IIIIIIIJ_J

! 10 m 10 m

Figure 3. Layout of monitoring stations

Monitoring stations were used to measure the cgevere in the height and width
of the entry. A distance from the floor and roofrkgato the midline (a line between side
marks made by a steel tape) is schematically showigure 4.

Goafside 5 i Ribside
Hand-Buﬂ I E
. t o :
Dirt Pacy D‘Y;;Flﬂed gn'g
[ ock ‘= midline } 3
5 » - g
7.0 2 5 £ S
1n 1.3 m é ! = § g «
= Us}
3 = s N
=T i
h £ — JI—\.’L ————— J-.J——————————Ey\
| o
0.7 m 21m ' . 19m 04m <
5.1m

Figure 4. Marks measure scheme of monitoring statia the belt entry

Measurements were carried out in series twice kwaethe same time, floor
displacement was measured by using three floor snarkey were entry’goafside,
cente and ribside.
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Results were compared to choose the overall acgwfatie convergence between
monitoring stations.

4., RESULTS OF MONITORING

The results of floor movement are given in Figun@ 5erms of displacement and
its rate depend on the face distance. Calculatite of displacement was adjusted taken
into account the face advance by 50 meter per month

2,5
g 2,0
2zl
=
2 15
[=a]
2
- L0
Ay
2
a
0,5
FACE DISTANCE, m
B 45 55

il
¥

\ Floor data from:
\ / —o— - goafside

- centre

RATE OF DISPLACEMENTS, m/day
=
N
G

—@— - ribside

0,20

Figure 5. Floor movement and its rate depedingaoéfdistance (a dotted line shows extrapolation
data after ripping).

The graphs show that a floor movement increasethénrate of displacement
along the face distance and slowdowns up to 33me lifted floor is nonuniformed in
width peak of about: 2.5 m from a goafside; 1.&rthee centre; 1.3 m from ribside.

It is necessary to notice that the ripping wasiedrout at a distance of 35 m from
longwall face. Its size was 0.8-1.2 m for the lthdtance wide from entry’s goafside, but
the ripping was not made from entry’s ribside. Ehraarks were repeatedly installed
onfloor.
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5. ANALYSIS OF RESULTS

The results of monitoring made it possible to detee that the floor heave was
carried out according to four stages.

At the first stage, some breaks and haves, produoimmerous cracks were
observed after the drivage of immediate floor. Fld@splacement rate progressively
increases nonuniformly along the entry wide. Thus have an inclination that increases
up to 9° (fig. 6A). The completion of this stageans a cavity with break-up of the
entry’s goafside floor from face advance at a distaof 7 m (fig. 7A).

At the second stage the increasing rate of flospldcement from a goafside is
established. There is an invariable in the centck faom a ribside as well. An angle of
the floor inclination increases up 10° to 25° & sgtage (fig. 6B). An intensive extrusion
of the immediate floor (in some parts with brealsuffig. 7B) was observed on some
sites starting from 7 to 25 m of face advance.

At the third stage (fig. 6C), there is a jumpingeraf floor displacement from the
face distance 25-35 m. Its maximum is 0.168 m/ddws, a view displacement of the
floor stratum with creation of longitudinal asymmyeincurvation at a distance of 0.8-0.9
m from the goafside was observed (fig. 7C). Itdigal axis is tilted towards a goafside at
an angle 35-50°. Floor displacement rate gradudkygreased after the maximum
achievement.

The fourth stage (fig. 6D) begins at about 35 nmfrace advance and the entry
does not satisfy with safety rules. Thus, it is madith the help of ripping and
retimbering where necessary (fig. 6E). After thasignificant growth at a rate of floor
displacement is stabilized.

cavity with 25° i
break-up ‘
/o

1° 10° 26°
A - 1" stage (after drivage) B - 2" stage (7-25 m) C - 3" stage (25-35 m)

an

35°
D - 4" stage (35 m) E - after riping (above 35 m)

Figure 6. Floor heave in stages (a dotted line shavgize before ripping)
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Figure 7. A photograph shows features of floor leeimvAbakumov Mine

555



6. CONCLUSIONS

Results of this study in condition of Abakumov Mimgere revealed that floor
heave has occurred through four stages. They haea Hivided by features of floor
movement and its deformation.

It is established that floor heave occurs withregitudinal asymmetry incurvation
which vertical axis is tilted towards the goaf atangle 35-50°.

The adopted protection support methods at AbakuMime do not provide the
belt entry of the 8 western longwall mcoalbed with stability.

Thus, it is more likely that the floor has to defoin order to establish hard rocks
such as limestone and sandstone. It is unclearahfailure mechanism works in the floor
structure to the extensive floor heave that resaltsard stratum. In our opinion, it
happens because of the anchorage between a pack hadd stratum of limestone.
Otherwise it would be hard to explain the cavitghadreak-up.

For better understanding, a further research vellfdcused on the reasons and
developing protection support methods for contnglifloor heave. Study will be carried
out in order to keep the floor displacement in #teeptable limits in accordance with
safety rules.
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