M

as \

Young
Scholars
Union

e —W
MULTIDISCIPLINARY, ~ ==
CONGRESS OF
EURASIA

'ER

N

ATIONAL

: )
. | :
¥4 \ /
\
4 | A

+

¥ SRON = )
. ‘ : A N : /
_— ,
E “l »
_/ . : 1 ".\‘
AL \ G0N
‘l‘. . _l-/ 3 ‘s(
’ l'. N "'\
4 W\ NAN
\ 5"‘\ 19\
‘ ':h AL S
N A
I

PROC

EEDINGS
" VOLUME - 1

)
‘l
-
:
-

.~ 978-9944-0637-3-9



WMCOFE" 16

JULY 11-13, 2016
INTERNATIONAL MULTIDISCIPLINARY CONGRESS OF EURASIA

www.imcofe.org

Programme



Prof . Dr . Ak k éUniversity of Avrasya
Prof.Dr. Igor KOVAL _Odesa National I.I Mechnikov University
Cemi l Uf uk T OJConsul General of the Republic of Turkey

Assoc. Prof. Dr. Kemale GAHRAMANOX

Assoc. Prof . Dr. Ahmet G¥KG¥Z
Assist. Prof.Dr. Mirvari HASRATOWA

Assist. Prof.Dr. T¢rkay T!RKOJLU
Assist. Prof.Dr. G¢l Y] CEL

Lec. Tujrul AKTAK

Lec. Vol kan ¢AVUK

Liridon KRYEZIU



Prof. Dr. Ahmet TOLUNAY

Prof. Dr. Annette GOUGH

Prof . Dr. H¢seyin
Prof . Dr. Erdoj an
Prof. Dr. Ergun BAYSAL

Prof. Dr. Fujio YAMAGUCHK

Prof . Dr . Hi k met
Prof . Dr . Ksmai |
Prof. Dr. lkue NONAKO

Prof. Dr. John FIEN
Prof . Dr .
Prd. Dr. Kiyohito KURAHARA
Prof . Dr . Kamil e
Prof . Dr . Nesi b
Prof. Dr. Steven GOUGH

Prof. Dr. Syed Amir IQBAL

Prof. Dr. Steven LAMB
Prof.Dr.Tofig KAZIMOV
Prof.Dr.Tomofumi ANEGAWA
Prof . Dr . Yavuz
Prof . Dr. Yuji
Assoc. Prof Dr. Afet E S KB L K
Assoc. Prof Dr.Fatih YAPICI
Assoc. Prof Dr .
Assoc. Prof Dr .
Assoc. Prof Dr.Hilmi TOKER
Assoc. Prof Dr. Lala JABBAROVA

Do - . Dr. Maqgsood
Assoc. Prof Dr .
Assoc. Prof Dr .
Assoc. Prof Dr .
Assoc. Prof Dr. Nazli Hasanova
Assoc. Prof Dr .
Assoc. Prof Dr. Rena MAMEDOVA
Assoc. Prof Dr .
Assoc.Po f Dr . Qur ban

Assist. Prof. Dr. Abdullah URAL
Assist. Prof. Dr. Araz ASLANLI

Assi st . Prof . Dr .
Assi st . Prof . Dr .
Assi st . Prof . Dr .
Assist. Prof. Dr. Glulam DASTGEER
Assi st . Prof . Dr .
Assi st . Prof . Dr .

Assid. Prof. Dr. Levent KALYON
Assist. Prof. Dr. Ofira KAFAROVA
Assist. Prof. Dr. Osman YILDIZLAR

Assi st . Prof . Dr .
Assi st .

Assi st . Prof . Dr .
Assi st . Prof . Dr .

Mu hammad

Has a

Mu st
Mu st
Mu r
Oj u

Seveé

Uni v er sleytan Denfirel S ¢

University of Rmit

A v University ofDokuzEy | ¢ |
GAUni versity of

University of

University of Meiji

University of Meiji

A L KUniversity of Baku State
K S MUniversity of Avrasya

University of Swinburne
Comsat s
University of Kogakuin

AEnstitg¢s

University of Bath
University of Ned

A L KUniversity of Baku State
N E S KUniversity of Avrasya

University of Victoria

University of Keio

University of Avrasya
University of

Far haUniversity of
nUni versity of

University of
University of Baku State

mUniversity of Ned
aUni versity of
aUni versity of
aUniversity of Yalova

University of

z University of Koceli

University of Baku State

nUniversity of Baku State
Q A S University of Baku State

University of
University ofAzerbaijan

University of Air

BaUni versity of
B uUniversity of Avrasya
F aUniversity of Avrasya

G¢Uni versity of
| s University of Avrasya

University of Avrasya
University of Baku State
University of Avrasya

OrUniversity of
Pm oE F K LDO J. L W¥ zUniversity of Yalova
kaUni versity of
R éUniversity of Avrasya

Muj |l a Sé
Mujl a Se¢

Azerbaycan Information Technology Institute
¥ Z O RUniversity of Avrasya
Y A M A GUniversity of Daitobunka

Ondokuz
Bak¢, St ¢
Yél dez 1

€

anMuj | a S

< <
M M
o o
D D
N N
R |

Bak¢, St ¢

KSTANBUL

Artvin (

S¢l eymar



Assi st. Prof . Dr. T¢University of Mujla Se¢
Assi st. Prof . Dr . Z eUniversity of Sinop
Dr. Margarita Pavlova Hong Kong Institute of Education



Zayef Kaya-larda RMR Si st emi i -i.n..¥ner.ill en Dayz¢

Three Dimensional Modeling of Rock Quality Designation (RQD) in a Limestone Quarry
(TrabDZON, TUIMKEY). ... eeiieeeiiee e ettt eena e e e e e e e e e s emens e e e e e e e e e e e annen 10
Bir Kire-také Ocajéndaki Kaya-1| ar.én..Kal8él abi |l ir
Ses ¥tesi Dal gal arén Fl ot asy.o.n..i.l.e.K2ndr Temi zl
Kemr ¢n Flotasyon ile Temizlenmesi nde..ARRek Ay-i -
Farkl & Sal énéem Barasé Se-imlerinin Optd0mal G¢ -
T¢rkiyede Akéll eKkhebeéekeker.....zer.i.ne.. . Bi.rbl

Ti-6AI-4 VO nin Frezelenmesinde Kesme Parametrel eri:
Kuvvet Sinyallering EtKiSi..........c..uviiiiiiiieiiee e rmmee e neen e 56

T¢rkiye Kamu Ortak Veri Mer k.e.z.i...... Lemolone 082t 0 mum L
Kaya kev Durayl el éj &B5&n YAmd wetmd ma.Inm&Kud.n7ha ed B s &
Osmanl & D°nemi Kubbel:i Mi mar | ék Eserl eri Restor

Yonteml eri y.l.oe. . .T.ahmi ni. X e 78
Destek Vekt©°r Makinel eri Kl'e T¢grkiyednin Uzun I
MOAEIIEIMESI. ...ttt et e eeer e e e e s e e e 92

Personel g¢-lendirme Ve ¥rge¢tsel Bajl él ék Ar aseér
Moderat©°r Etkisinin Kncel.enmes..ne..Y2%ned7i k Bir /
l.

Gemi Adamlarénén Kkten Ayr él.ma..Ne.denl.&09i Lzerir
Sosyalt evr e UnseurDeamoegrréanf ivk ¥zel li kl erin, Kamu ¢al

Bajl él efjéna Etkisinin Dej.er.l.end.i.r.i.l.medd4: Akseki
Yenilliik-D¢gzeyi ve ¥rge¢t Performanseée Klikkisi: C
L Ao U1 = o = 135

Tal akl @ KmalkatSaKdlég ml evrei miher el i.j..i.n.de. B9 sk Dej e
Knkaat Sekt°r¢nde Kk Sajl éej.e..v.e..G¢gv.enlld8] i nde Ri
Mersin Ilinin Bazi 'l -el eri.ndeki... Ani.t.15%e Ani t sze
Primula ruprechtiikusn..Ay r & Bi r T Primulagjatlor(YLo.k)s aHi | | ..16Be Ayneé |
Anadol u G° lAbhessp@.e) l @dunl(arénéen Ki.my.as.dV5 Kar akt e
Meke Odunormeaiknarviikk ¥zel | i kl er i | z.er.i.ne. 183 k|l eme F
Natural BeechRagus orientalid.ipsky) Regenerations and Lofigerm Prodativity ........... 190

Mi kro Boyutlu Saré-am Odununun EjJilme ¥zellikI e
¥rneklerl e Karnkeél.akl.ernél.masS G . iiiiiiiiiaannns 199

Farkle Platformlardaki...Ver..t.abhané. .. X.2.n@d7i m Si st e
Yazél ém Geliktirme Ejitimine Yen.i..Bi.r.2Bakeécx: Bl
Moodl e il e Bégbluebutton ve Adobe Conmrk2ct Ent ec
3d Printer ile Kiwkz yPagaré mlad.ani.eki.mi2260r t

Go°rggl Kip Ayteéxcanrme Ya&p &Yy mAaAinnir Ajé& Tabanl é& Hib
=21 1 PR SREPPPRRRP 232

Gazipaka (Antalya)oénén Aneét..v.e..Aneéet.s.alR39Nitel ikl
Kol za | retiminde..Ener.j...Kul.l.anéemeé........ 247



| seéel Kkl emi n KPmaskriuteTem )OdAijnaimldak (Kaybeé, I sl anabi
Yapékma Perfor mans.é..l.z.er.i.ne.. Et. Ki.s.......257

Farkl e Azot Uygul amal arénén Gol den Sel B EI ma ¢
bzerine Bl Kl el 264

Tar éms al Kifa--lidnearlianr dvee t¢eior ol oj i k Ko.kud72 ara Duy
Meyvecilikte Koruyucu Kl.a:-.l.amangégn..Ade278Bor do B
Okul ¥ncesi Ejitimde Okuma..Yazmay.a..Ha2&r |l ék ¢al

M¢hendi sl i k ¥Jrencilerinin Tercih Ned@al eri | Z ¢
l'niversite ¥Jrencilerinin Uzaktan Eji.B3me Bak¢e@t
Sakarya | niversitesi Sakar ySaa nMeysil eKkkybei krsleikjoi k uk -uir

UYGUIANEAN BIF PrOJ....eiiiiiieiiiiiiiee ettt eeee et e e e e e e e e s ememr e e e e e e e e a e 310
Denizcilik ¥Jrencilerinin Seyir ¥jJrenmeye Y°nel
DejJ er | endi i e S 320

Edebi yattde BAQKUALABRE......oocceiiiiiiiiiiicicece e, 326

Enver G°k-ednin ki..r.l.er.i.nde..Baklk.a.l.d.g.r.835

Topl umdaki Par -al anmékl| ®@joé m mDIiGl; eaveY #rag & inasliar € : f
AndaM@ e atAdIKA QY. U.NU. e 344

keyh KsmOi l Gerenl ¢dnegn (Gegregn” 6ni n) Mer ecedl [
Tez ¢al éxkmas.e..v.e.. . lanel .M . 351
NazmgddOlTerddrmle-se@®l " 6nin T¢grk Edehi.g8t eéndaki

T¢r k FG@oryldseCpl@na(. ) 6 Nén Meyve Karakteristikleri A-

Anadol u Ormanl aréndaki Popul.asy.on..tex.B&Il il ifji (

Tée¢rkiye FI or as Eallasap pMe)v cTugtr [Secriilniian (Yeti kt i Ji Al a
Toprak ¥zellikl.er..ni.n..Bel.l.r.l.enme.s........ 373

kérnak Kli Toprakl ar.e.nén..Y.¢.zey... .Kar.bon38t okl ar e

Tuncel.i Y°resinde Yeti ken Y eAntioksidami | i r Bazé Makr
Aktivitel eri.ni.n. Ar.aki. er..1.mas. .. 389

Ker mes Quereuscoccifef . ) Yaprak ve S¢grgenlerinin Besi
Yem Kal it es..ni.n. . .DejJ. . Ki.mi. ... 397

Tuz Stresi Alteéendaki Patl écan g)Foiidne I Beirtiknie Uy gul ¢
Geli kimi ve Kyon .Bi.ri.ki.mi....z.e.ur.i.ne..Et.Kk.4Gi

EkoGi ri ki mci | i i Mo.t..i..v.e....Ed.e.n.. . Fak.t.2.r.l.e.r.409
M¢ kKt eri Odakl él ék ve Rakip Odakl éléek ile Pazar/l

Kncel enmesi: Yat Turizmi .Kk.l.et.mel.er.i..g@Zerine Bi
Lojistik Y°netiminde Dék Kaynak Kull anéme: Bur ¢
(60 18] = L 4= OO PP PPPPP PP 974 |

Y°neticilerin I SO 9000 Kalite Y®°n
Participation of Women in Politics .i.n440o0c al Adr

KT Hal i s Duman Amfi si ve Mimarl ék B°Il ¢m¢g MA2 |
Parametreleri A-éséndan..Dej.er.l.endi.r.i.l.ABsi
n

et.i.ma42i st emi n e

Anadol u Sel -ukl u D°nemi cCinileri de Kul |l anél ar
Beykehir Kubadab.ad..Sar.ay.é. .. ¥r.nej. ... 461

Kent sel Al anén Arazi ¥rte¢egsenegn Ver ... Mddenci |l i]i
Mimari Soruna EstetiBi r Kar ki | i k... Sa.n.c.akl.ar..Camidr8

vi



~
—

Kamusal Mekanl arin Yeni Yé¢éze Ol arak..,AKBI0OKver i

Mi kro Takti kl erden Kentsel Tasaréem Stratejiler.i
Ve Zanaadl. . Bl oMo e 502

K- Mek®©n Tasar émeén.d.a..Mob.i.l.y.abnén.  Et.k.i.5l4
Kl asi k Osmanl é& D°neminde Ortay.a..tekanbMnsan Fi (

Os makirhptar aD®n & miTEnKdke 8 smB\v@Ka €.0..ccccvvvvvvieeeeiiiceeees 531

Tar éms al Sul amada G¢nek Ener..i.s...Kul.l.8yéme | zer
Ter ki yeﬁde Yeti ken Bazé Kjne Yaprakl e Aja- Odur
YOont eml ..l a i mi. Dl 544

Or man :r(,nleri Sanayinde Kk Sajl éjée ve G¢gvenlif]j
Bakéeéméendan . .Knc.el. 8N mMe .S 550
Polipropilen Esasl é& Bajlayéeceé Sistemi Kl e Jreti
Stokl arénén Toz Enj.eks..y.o.n..Kal.épl.anab®B37ir ! i7.i
Secak Presleme Y°ntemiyle | retilen Al 7xxx Met al
Presl eme Basénceé..v.e...S.ecakl.ej.en.. Et K.i.s.i.567

Tar éms al Sul amada FV panel.l.er.de. Mer.i.mbil i k Dej e
Yeksek Gerilim Yeralteée Kablolarénda..H&82a Bokl uj

Kk Sajliji veer fG¢vmeannlsi JKiznldeemeP Met odu EIl meri ve K
Mehmet bey | niversitesi Teknik Bilimler Meslek
T Ao U F= T 4= P 589

Téerkiye' de Kk Sajl éjé ve Gegvenliji .¥nklG3sans ve
I

Sécak Presleme Y°nt emi ile Jreti mi Kk Al Ko pe¢eg et
i zerine MgO Kl.av.es.i.ni.n. . .ELKIL. .S 613

Alumix23lEa s | é S0:CTakei Alel i Hi brit/ Kompozi.622 | retim
B,O5;-C-A | -1 ¢ Bileken Tozl améxkeéen | MekamekéBihy agal eéR
Yél dérém Darbe Generat®°r¢, Sistem Par.ag3trel eri:
Surface Soil Car bon St.ock..l.n.Adéyaman6dr ovince

Tar éms al Yenili kl erin Benimsenmesinde Et kild@ Ol
B S £ - O T 651

The Effect of Relative Temperat.ur.e..An658Humédi t
TamArpae Soyul muk Arpa Unu Katkésénén.EmB5kt eni n E

Deji ki k Vejetasyon DP°neniluezr iKnoen skaandtarra sUyognul | aar néanné
Bi berde Meydana Getirdiji Fi.zy.ol.oj.l.k..b@]ixkikI il

Hassas Tarémda KobhanséméHauv.a..Ar.ac.b....... 686

Keé z é IPinus brutiéT e n . ) v e Pindsanig@Arra subsppallasiang Kabuk

Mi ktaré ve Kul..aném.Ol.anakl.ar. ... 692

Rekl am Panol arénéen G°rsel Kalite Y°n¢gnden Kncel

SPOTr SOK@K ¥ B e 704

Odun Dékeé Orman ;r¢ngeg Ol arak Kull anél an Bazé Oc

Kul |l aném Po.t.ansi.y.el. e, 712

Mel ez Servi 6ni.n.. Kl.gi.na. . ¥Y.KeiS o, 723

¢ukurova 'niversitesi Ziraat Fakg¢gltesi Araxkter.
aj étma Makinal aréenén Kk..Geni.kl..kl.er.i.@30n Bel ir/|

Vii



Van KI i G°velek K°yg¢ Mera Vej.et.asy.onuiddrn Botani

Hepatoprotective Potential of Giant FennEkfula communisExtract on Carbon
Tetrachloridelnduced Hepatotoxicity and Oxidative Damage in Rats..............cccoeeeeeee 744

Anestezi Tagkmimée r¥ljirjeincRPrieri nin . Has.t.a.Mahremiye
Gevenli Cerrahi Kontrol L.i.s.t.e.s.i...Uy.gul.88asée: Tg¢r
kl & Juni perus L. Terlerini n..Pa..... Ae.78bgi nos aobc
Probiyotiklerin Kns.an.Saj.l.gjl.eandalk.i..¥ne&mi
é

Baz Bhamrethri) Te¢rl eri ni nMuKfmdsculaskakbingam kt | ar énén
keker. Dejerleri lzer..ne..Et ki.l.er.i.ni.n. . Aakt ér el r

Far kl & Boyuttaki El mal arén KNN ve MLP.78 gor i t ma
Ayné D°nemde Yazéel méenk (Aniiddlhal CTle zkkir eBé z ier kreif k-

Far

Tezkiresi) Benze.r.l.iJ. ... A = T O T o = P 790

Zor |l aktéeréel mék kartl ar da AlamerSéelTkalnékraa rSa& rs& re nG ez
(0] 101 = T =T oL (PP 802

Sismi k Kalite Fakt°r¢ Tahmininde Spektral Or an
DejJ er | endi il e S 814

Ay-i -efJi fretiaméemée..Ener. ... .Kul.l. ... 823

viii



Zayéef Kaya-larda RMR Sistemi I -1 n ¥
Belirlenmesi

Kadir KARAMAN *

Karadeniz Teknik | niversitesi, Turkiye
kadirkaraman@ktu.edu.tr
¥zet

Kaya K¢tle Puanlama (RMR) sistemi; jeoloji, ma
madencili7Ji, Kev ve te¢gnellerin duraykehekat @as a
yaygén ol arak kullanél maktadér. 40 yéle akkeén
kull anélan ve evrensel d¢zeyde kabul g°ren R
dayanéme daywarse m p y abalidenndesinde ( KRllaan| a n °neml i bir
parametresidir Ancak zayeéef, Wasdenewbakal a yegk:
kalitede karot ©°rnefji der | enBeuk n-eadjenn | Za mam Kz @I |
UCS parametresine baphanémapaebknidat ap&éebhglpip Blaam
dayaném indeksi (PLI), ijne penetrasygbn direnc
farkl e yakIaI@nBuar—agIeeIKanatrlerrrma(mace dayaném pua
araktérmacél aneritlagermaf egpanemlCer i n gevenio i
dejerl endirmektir Bu amaca y°nelik olarak za
biyomikritk ki re-t aké sahasé uygulama alané ol arak s
UCS,PLI,NPRveBPIdelyeIeri yapélméK ve -al exkxmadan el de
ol arak yorumlanmayéér kagaiver dNPRP&leneyl eri nin
puané tahmininde kull anélabileceji teyit edil mi

AnahtarKe | i mel er : RMR, dayaBéem°puamber JC3aydbdbl Baya

Determination ofStrength Ratings Proposed for RIR Classification
System inWeak Rocks

Abstract

The Rock Mass Rating (RMR) system is commonly used by geology, mining and civil
engineering for different applications such asrieling, underground mining, slope stability and
analysis of bearing capacitin the RMR system which has been widely utilized over the last 4
decades by researchers and has achieved a global recqdditiarial Compressive Strength
(UCS) of intact rok is a crucial input parameten determiningthe strength ratingRy).
However, determination of the UQ&rameteris sometimes difficult and also requires high
guality core samples for tests because of weak, thinly bedded or densely fractured rocks.
Therefore, researchers have studied on point load index (PLI), needle penetration resistance
(NPR) and block punch index (BABr indirect estimation of strength rating based on the UCS
parameterThe aim of this study is to assess the reliability of the austlsuggested by the
researchers for determination of strength rating. In accordance with this purpose, a limestone
field including weak rocks (UCS < 19 MPa) was selected as field of application. UCS, PLI,
NPR and BRlexperiments were carried out on raolterial and the results acquired from the
study were interpreted comparatively. Finally, it waafirmed that the PLBPI.andNPRcan

be used for the estimation of strength rating in weak rocks

Keywords: RMR, strength ratings, UCS, indirectimeds, weak rock
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Kaya k¢t esi sénéflama sitemler:i tenel ci ik
ocak ve karayolu Kevl eri gi bi yéczey -al exmal
yararl anél an ©°nemli bRMR ar bkt &krermd Riedid@8khayne | €2 0 1
taraf éndan geliktiril mick bir kaya ket e sénef
kar kél akeéel an m¢hendi sl ik probl eminin °czell i kIl
sénéflama sisteminin mevcutarhadliik kialte ddjéeralrerkd
1979, 1989 wve 2014 yeéell ar éndad73d1®O76/1989; Geladar e uj r a

vd. 2014). RMRf ar k| & | pearea meUC &, RQD, s ¢sraeykéssiazl | i ke JdeurrlL
atayarak kaya ke¢tnlvet &klal bt esirmaik a mé a digh die cthe k a ma
sistemdir Tablol 6 R MR sénéfl ama sisteminin 19896daki ver
puanlar g°r ¢l mektedir. Daha hassas puanl ama ya
ara wuzakléeje iparRMRt sebeeminin 1 Q)8 Belirtilere r si yonu
parametrepuan gr afi kl er Heklmadhg@ginébméxktdéerj i ki m aral éj
puanl ar dojrudan grafikler&enmbédze)] i 2D6debiKlamealknta
2015. Parametregpuan gr afi kl erinden en ©°nemlisi ve ¢ze
dayaném (UCS) puan grafijidir.

Tablo 1: RMR Sisteminin 1989/ ersiyonu (Bieniawski, 1989)

Kaya Nokta yg¢k D¢ Kk ¢ kklaa

malzemesinn Kndeks i |, > 10 4-10 24 12 i -in U
1 dayaneTek ekser .5, 100250  50-100 2550 525 15 <1
(MPa) dayanéme,
2 Kaya kalite g°st 90100 75-90 50-75 2550 <25
3 S¢reksizIlik ara >200 60-200 20-60 20-6 <6
Devaml el €& <1 1-3 3-10 10-20 >20
Puan 6 4 2 1 0
A-ékl ek ( Yok <0.1 0.1-1 1-5 >5
Puan 6 5 4 1 0
Pereéezl ¢l ¢ ¢ok pe¢ Peéeréz Az peét D¢ z Kaygan
Puan 6 5 3 1 0
; k
g Sc¢reks <5 mm >5 mm <5 mm >5 mm
durumu Dolgu Yok
(sert) (sert) (yumu (yumucxk:
Puan 6 4 2 2 0
Az Orta
Bozunma Bozunm b derecede Bozun ¢ok boz
ozun
bozun
Puan 6 5 3 1 0
10 molik Yok 10 25 25125 >125
Yer al t gelen su i lak | K &
5 (k) Genel K o K Talircl?lTen Nemli Islal Damlama Su akée
Puan 15 10 7 4 0

Day a Pieam éBelElanmesineY® n e¥ncekiYak | ak éml ar

RMRO6ni n eski ver siyonunda dayaader pumnkai 8n
1974, 1976 wve 1979 yéllaréndaki versiyonl ar én
gelen dayanemigkuwakll @arémdy adp@EPidd]j eeg8rydbmekdadd
puané en fazla 10 ve kaya mal zemesi dayaneéme
ver siyonunda dayaném puané 156e -ékareéel mek ve
versiyonundaise em PLI hem UCS dej er | er 19@9%dversiygngndx el | e me |
da g°r¢l dejé¢ gibi kaya mal zemesinin dayanéme
dayaném puaneée 12 ol maktayde. Dayaném a-éséndse
si st emidde aku ldlaggzraé &€ nmm apsaeteknik nyguramadayda @oblenhlere yol
a- meéexk ol dujundan, Bieni awski (1989) taraf éend:
belirl enmesine vyPnel ik day@lhekm .| pngg&kaUCYr af i J i
parametresdannbdbirl enmesi projelerin baklangée

2
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Tablo 2: RMR SistemininGe | ii 8 rnme sDaryaePeann | &De § n & n mi
RMR sistemininl974v er si yonundaki day:

UCS (MPa) >200 100200 50100 2550 <25 - -

Dayaném 10 5 2 1 0 - -
RMR sistemininl976v er si yonundaki day:

PLI (MPa) >8 4-8 2-4 1-2 UCS tercih edilir

UCS (MPa) >200 100200 50100 2550 2510 103 3-1

Dayaném 15 12 7 4 2 1 0
RMR sistemininl979v er si yonundaki day:

PLI (MPa) >10 4-10 2-4 1-2 UCS tercih edilir

UCS (MPa) >250 100250 50100 2550 5-25 1-5 <1

Dayaneém 15 12 7 4 2 1 0

UCSileBPlarasénda y¢ksek korelasyondan dol ayeée
S

ket esi sénéfl ama i stemlerinde alternatif bi
°nermi Kkl erdi usay (QL)BREnig nvez&ll i kl e PLI ve UCS t
°rnek hazeéerlamanén ol duk-a zor ol duju -o0ok zay:@¢
(kekiKj nleb)penetrasyon direnci (NPR) -0k yumuxkak
yoldant ahmi n et mede kull anélan bir parametredir.
araseéndaki yéksek korelasyondan yola -ékarak |
belirl emeye y°nelik bir grafik geliktirmiklerdi

Tabl o 1 dviex gr@ @kd ar i -1in UCS parametresinin
g°r ¢l mekbieder  bd¢ék ¢ikf aadrea |l ielkd ar i -in yani PLI <
UCSoénin (<4e2bi MPaldil ecef]i Bi eni awsKki (1989) t
°rnek hazémol @npinréonk | acn iak t kK &JCeé- |daerjaer | eri nin -
MPadén, PLI dejerlerinigricdem¢gkt PagGg@uaakt ard R

Kahraman, 2014 Bu nedenle RMR sénéfl amasénda 25 MPad¢
alt elPldlankisadece UCS dejerlerinin kullanéménén °

béer ak maBlt andeédre.n| e, Karaman vd. (2015) nokta vyg¢
araseéndaki il kKki yi 490 kaya- verisi MPein det a
dejerinin ¢zerinde ve alténda ol duju duruma g°©°.i
birlexktirilmik dayaném puan grafifjJi °nermi kIl er |
< 1 MPa) grafikten dojrudan dayaném puané bel ir

Yazarl ar (S¢l ¢k-¢ ve Ulusay, 2001; Ul usay
taraféndan geliktiril ©G5 pataangtesingbne | pudrengmatli kI er
belirlenmesinin olduk-a g¢- ol duju ianrcei -tialbaka
ol duk-a °nemli ol duju anl akeél maktadeéer .

DENEYSEL ¢ALI KkMALAR

¢cal exmaTr Aba&kh@&da bulunan biyomikritik Kkire-
czerinde ger-eklexktirilmiktir. Biyomi kritik ki
guba ayrél méxkteér . Bu -al ekxmada, Il iterat ¢¢rde ©ne
54.7 mm -apéndaki z ay é f BPkwe WBR dereyleri |SRM (200W)de UCS,
taraféendan ©°nerilen y°ntemlere pgPagreanger2.ekl ek
karotl!l ar , yé¢kl eme héezée 0.5 MPal/s ol acak kekil d
tabi tutul muktur. PLI deneyl eri (6 psmlary@ s redre
ol acak kKkekilde ger-@klektDirsk mnakas!| d dar denmay | ¢
mm kal enl éj éndaki °rnekl er kull anél méktér . K
| aboratuvarda karot ©°rnekler ¢zerinde yapél mécx



aggmién deesean ygzeyi®lzem al énméexkt ér .
deney sonu-larée ise Tablo 306te veri

(d)

kekilLlab2:ratuvarda Yapélan Ddneyl ere KIikki

Tablo3:Laboratuvar Deneylerinin Sonu-1I at
Kaya _Dayar
Parametrelel kodu Ortalama Standart sapme puan (R)
11.6 1.9 2.1
189 11 2.9
UCS (MPa)
3 8.2 1.2 1.7
4 7.7 1.2 1.6
1 1.6 0.6 1.7
2 3.6 0.9 2.9
BPI.(MPa)
3 2.0 0.3 2
4 1.1 0.2 1.3
1 55 4 2.6
NPR 2 75 7 3.2
(N/mm) 3 52 4 2.5
4 45 5 2.4
1 0.74 0.1 1.8
2 0.78 0.1 1.9
PLI (MPa)
3 0.55 0.2 15
4 0.67 0.2 1.7



BULGULARVE DEJ ERL ENDKRME

Deney sonu-Ilaré kullanélarak kekil 16deki g
itliklerden dayanéhm gu3a)nl al@Sdddn rdledeni edii Ir e
.l en veya deneysgel NPRi ver Pleéne el @rederdi ( BRI d
mi ni dejerl erdir. Dol ayeséeyla UCSb6den el de
|l anél acakhéel ekedd@gdienBeal BBl edi |l en dayaném pu
e edilen puanlara olduk-a yakén ol duju anl a
tinden ise késmen d¢keék dayaném puanl are el
eldeedi |l en dayaném puanlaré ile UCSO6den el de edi
anl akél amamaktadeéer . Bu nedenle tek y°nl ¢ vary:
benzerlikler veya farkl el ékl ar ikioveya daftaafazZlik onul may
verileringrupor t al amal arénén veya ikKlem ortal amal ar éneé
biry°nt emdir ( Kéanlcaeylciék,| e2 Ov0er)i.l eri n nor mal daj él é
edi |l mi ktir. Ver i s ay eésléé ma zt eslt d-pajametrikStESSH#® momma |
(KolmogorovSmirnov Zt e st i ) yapél méxkter. BuirD&9) g00%5 e anl ar
ol duju i-in wveriler nor mal dajéel émrgpbaeémi kKt
homojeth i J i ne b adkBEmbrackk agdevi y(®¢ imaGru® verileri h@dnojéns

e Ki
0|_
t ah
k ul
el d
tes

ol dujunda Dunnett ANQOVAI gnalei ZIlukreiy HiSkDi kul |l an:
bul unmaEKjteard ekant r ol grubu varsa Dunnett 2 y°nl
UCSbden el @yanedmi | pmand ar € kontr ol grubu ol duj
kull an&] meKkb@trteesRe< 0.05 ise Agrup ortal amal a
farkl edéro oveglhaamadrau@ndan en az biri dijerl
yapél mOknnaetd/&Tra mh an e, 1992) P>0.05 ise gruplar
ortal amal aré birbirinden Pf,ark| é¢ejderjiine iy akalnd katm
arasé benzerlik artmaktadeéer .USilpRBRLAar asahida so
0983, RUCSileR NPR arasénddCSlleRPLIvearRsénda ise 0. ¢
gor ¢l megkt gr . P dejerl erdydnetne mi @deaml| &k &lea ceadjiél e
puanl ayJBPHEIN- {IRen dayanéeUC P)u add had aynaaknd R kKeell dna kt a c
Ayréca PLI &6den el de edilen dayaném puanl aré ka:
ol duju go°r ¢l megktgr .

©

A Rs (NPR)

- ® Rs(UCS)

s 3 o  Rs(BPL)

6;_“ o Rs(PLI)

£ 2,5

[[¢}]

c

]

> 27

©

Q
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Kaya kodu (I 4) (a?




3,5 ORs_UCS
—_ ORs_BPIc
o 3 mRs_NPR
~ 25 BRs_PLI
[}
- 2
()
= el
o LS - - -
1 g -
05 = -
0 iy [--] iyt
1 2 3 4
Kaya kodu (b)
kekiDay3a:ném Puanl arénén Kéyasl anmaseée (
Tek y°nl ¢ wvaryans analiz sanuwWwk-elkarléng&dte&ha g

-izi |l mi KtRUCSdEf afil letr @ ne

e, BPadk &ne rdlegreir | @Ir d wnj u,
testinden elde edilensRlej er Il eri nin da

ha daR;U@Sdeeljeekrtlae radlnma ¢
ma Kk k aodekjreR | PR ne | el &

temsi | ettifjJi ortaya - éak
gor ¢l megkt gr. Gruplar kendi i -inde dejetglendiri
dejerlerinin birbirini t emsi | et medi ji veya gl
Ancak burada kontrol parametresiCS ol duju i -in dijer parametr
dejerlerinin UCS6den el de edilen dejerleri tems
Tabl o 3 incelendijinde b¢ten paralideenr el er de
yéksdlkseR 2.6 (fark Oem)d¢i¢rRrekKkodl 9 kmywpehkselkn 3. 2
kaya i-in en d¢kegk 1.5 en ye¢gksek 2.5 (fark 1)
2.4 (fark 1.1) olarak el de edil miktir. Hangi y
araséndakiol dwmk-kd ameanm birine yakeéen ol duj u ort a
detayl andéracak olursak RMR sénzdy afmoad krsaysa&t e mi n
i -in topl aihOp aa adakayabd2alr ak adl andér él maisé i -in
60 ar @4 anadc & g e r(Riekiansks, 1989 i r Bu n a gore yukar eda |
bul gul arén (dayaném puanl ar énén) RMR puané ¢ ze
zayéf kaya, orta kaya vb.) dejiktirecek kadar
kaya k¢tlesinin dejerlendirmesi sonucunda (day
edinildiji) toplam RMR puané (dayaném puaneée, s
kaya sénéefénén dejikim aral ] é&naumyuarkdean gocuvaenn lair
tarafta kalma adéna bir al't kaya sénéfeée se-il e
yapélan °| -¢mler g°zden ge-irilebilir. Sonu- ol
veya imkansez ol qUNPR vedPh d amk gt dai na8Phait litera
dayaném puan grafiklerinin kullaneéelabileceji te
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UCS parametresinn bel irl enmesinin zor vdyan mkPanseéz
NPR ve PLI testlier eér aategwed e a°l néenrairlaekn grafikler
sonu-1lar elde edilmixktir.

Uucs parametresinden el de edil en dayaném p
deneyl erinden el de edil milwretiorl.urBanal sajnmemyla
araséndaki farklarén ol duk-a d¢kegk ol duju gor g
ve UCSb6den el de edilen dayaném puanlareée il e di
arasénda istatiafifekortagvadanéek mé kt ®l madayéef kay:
el de edilen dayaném puanlarénén RMR sisteminde
ancak kaya sénéfenén d

ejikim aral ekl aréena kar kK
mi Ktir.

ol mabuar-eal ékmada °neril
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Abstract

Rock slope stability analysis is penfioed to design safe and functional slopes in open pit
mines. A proper design of slopes leads to improve slope stability and safety and
correspondingly reduces costs, extends the life of mines and decreases the stripping ratio. Rock
quality designation (RQDindex measures the percentage of rock within a borehole. RQD is
used as a standard parameter in borehole logging. Its simplicity allows designers to decide a
proper and stable design in open pit mines.

This study includes borehole analysis, discontinoity a s ur ement s and observat
(Trabzon) limestone quarry (Northeast, Turkey). In the study area, 3seatg planar failures
occurred between 2005 and 2007 years. After these failures, new tension joints formed behind
the failure zone. Clay Yeer having up to 110 centimeter thickness has been held responsible for
these failures. The purpose of this study is to analyze rock classification system by RQD. To
achieve this purpose, five boreholes were drilled behind the failure zone. Total length of
boreholes was 193 meters. Boreholes formation roughly includes limestone and volcanic
breccia. RQD values are 20.40, 26.13, 18.57, 50.09 and 36.72 in percentage for limestone
formation in the boreholes. Beside this, RQD values found as 50.58, 44.15, 42173 and

34.87 in percentage for total lengths in the boreholes.

This study evaluated the boreholes and modeling RQD values in the limestone quarry,
analyzing all boreholes and recording the length of discontinued rock specimens. Borehole data
including RQD values and formation and digital terrain model (DTM) was created in Gemcom
Surpac 6.2 package program with three dimensional modelling. RQD values for modeling
classified as very poor, poor, fair, good and excellent like described in the literdiareesuilt
includes boreholes and the RQD distribution models through the limestone quarry. This study
shows the significance of boreholes evaluation and RQD modeling to analyses and evaluation of
rock failure and potential future failures.

Anahtar Kelimekr: Borehole evaluation, RQD, slope stability, 3D modeling
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INTRODUCTION

Tak?® n¢ -T(alBzond limestone quarry has been exposed to threedeade planar
failures between 2005 and 2007 years. It is figured out that the failures occurred on clay layers.
The factors such as high slope angle and bench height in the quaroptrolied blasting
operations and intense rainfall have been reported to cause failures by studies carried out
bet ween 2004 and 2015 years (Er-éekde et al ., 2
from the quarry came to a standstill. Therefdedifferent exploratory drillings were bored
north side of the landslide area. For the purpose of evaluation of boreholes, detailed RQD
calculation has been put into effect.

The rock quality designation, RQD, is a rock mass classification system. RQiDstgs
proposed by Deere (1964) as an index of evaluating rock quality quantitatively. After this, RQD
has become a topic of various assessments (Deere et al. 1967; Cording and Deere 1972; Merritt
1972; Deere 1989). RQD is a core recovery percentagelaigiduby measuring rock core
pieces over 100 mm in length (optimal in NX cores).

This study evaluated the boreholes and modeling RQD values in the limestone quarry,
analyzing all boreholes and recording the length of discontinued rock specimens. Bdathole
including RQD values and formation and digital terrain model (DTM) was created in Gemcom
Surpac 6.2 package program with three dimensional modelling. RQD values for modeling
classified as very poor, poor, fair, good and excellent like described litetta¢ure. The result
includes boreholes and the RQD distribution models through the limestone quarry.

SITE DESCRIPTION

The ATakdree | i mestone quarry is placed appro
northeast of Turkeyet( Fabureaol)) (AThgagaaéeoy!l us
Cement Factory and utilizes the limestaigh Kirechane formation. Kirechane formation
includes different limestone formations such as biomicritic limestone, macro fossil void
limestone and sanellayey limesbne (Karaman vd., 2013).

The quarry has experienced three separate planar failures, which occurred between
2005 and 2006 (Figure 2). It has been indicated that landslides occured on a clay layer
which is up to 100 cm thick and -BD degree inclined (CeryaR009).

S Gt

‘.—
<’ L Kgud b ,f mnou/

Figurel:Locat i on oTak©°rmn Ariamtkd st one quarry (Al iyaz
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RQD CALCULATION

Rock quality designation (RQD) is the calculation of the degree of disodies or
fractures in a rock mass. It is calculated by measuring sound rock pieces in a borehole and
dividing the total sound rock pieces to total core length (Figure 3). High quality rock is
described having more than 75 % in RQD, low quality astless50 % (Table 1).

RQD is the borehole core recovery percentage including only pieces of solid cores which
are equal or longer than 10 cm in length. It is measured along the centerline of the core. In this
respect, rock pieces not hard or soft and gaitts is not included. RQD was originally
implemented to use with core diameters of 54.7 mm (NX core size)

Total length = 150 cm

a

L=0 0 L=48cm

no recovery ' Mechanical no pieces > 10 cm
break

L=40cm L=32cm

Total length of core run = 150 cm
RQD =0 - 23% very poor

RQD = Y length (L)of core pieces > 10 cm RQD = 25 — 50% poor
Total length of core run RQD = 50 — 75% fair
RQD =73 - 90% good
RQD =90 — 100% excellent
32+40+48

Figure 3: Procedure for measurement and calculation of RQD (after Deere, 1989)
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Table 1: Rock quality designation (RQD) classification index

RQD Rock Mass Quality
<25% Very poor
2571 50 % Poor
5071 75 % Fair
757 90 % Good
907 100 % Excellent
In the limestone quarry, 5 different boreholes drilled and total lengbioi@holes was
193 meters (Figure 4) (Aliyazéceéeojlu vd. , 20
|l i mestone and volcanic breccia (Figure 5). Al l

(max. 1.2 m) and calculated their RQD values, values of baetwhber 1 is given in Table 2

as an example. RQD values are 20.40, 26.13, 18.57, 50.09 and 36.72 in percentage for
limestone formation in the boreholes. Beside this, RQD values found as 50.58, 44.15, 42.73,
40.13 and 34.87 in percentage for total lengtithe boreholes.

! AN £ - in A i "' 2
Figure4:Cor e boxes belonging to borehole number

13



H-1 DH-2

77 m z=167m
0

SL SL
8

LS LS
16.5

VB VB
29

l =
0
1

21.5

40

DH-3

1
4
g

64 m
SL
LS
VB

37
VB
49

VB
33

. soll
s : limestone

: volcanic

breccia

Figure 5: All boreholes with formation and depth values

Table 2: Detailed core boxes RQD values for borehole number 1

Borehole No. 1

From (m) (Tn% RQD (%) Rc(;gcukall\i/ltsss
0.00 8.00 - -
8.00 9.20 10 Very poor
9.20 10.50 31 Poor
10.50 11.70 10 Very poor
11.70 13.00 20 Very poor
13.00 14.30 20 Very poor
14.30 15.50 35 Poor
15.50 16.70 60 Fair
16.70 18.00 60 Fair
18.00 19.30 54 Fair
19.30 20.50 95 Excellent
20.50 21.80 28 Poor
21.80 23.00 62 Fair
23.00 24.00 100 Excellent
24.00 25.20 87 Good
25.20 26.40 58 Fair
26.40 27.60 65 Fair
27.60 28.70 96 Excellent
28.70 30.00 42 Poor
30.00 31.20 51 Fair
31.20 32.50 24 Very poor
32.50 33.70 48 Poor
33.70 34.80 85 Good
34.80 35.90 60 Fair
35.90 37.00 66 Fair
37.00 38.00 82 Good
38.00 39.00 75 Good
39.00 40.00 97 Excellent
40.00 41.00 62 Fair
41.00 42.00 86 Good

THREE DIMENSIONAL (3D) MODELING
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Limestone quarry modeling has been made by using Geovia SurpaacBad)e program
(URL-1). The program is used as 3 dimensional (3D) modeling of topographic maps, modeling
and visualization of core drilling and combining with surface model, applying geostatistical
analysis by creating database, ore deposit modeling froltimgs, block modeling and
underground and open pit mine modeling (Aliyazeé
In this study, except from standard borehole modeling or geostatistical values, RQD
values is modeled by using Surpac 6.2. Beside this, topographical digital tea@déh (Figure
6) and potential failure zone is added to this model to analyze RQD values in 3 dimensional and
understand the different RQD values by location and individually. Potential failure zone is
released by Al i yazéc éerefolesy3,4eand Sairicludes(s@e@rédgneinh hat t
core samples such that it could be a sign for a new failure in near future. Sheared zones has seen
in 17, 34.5 and 24.5 meters in 3,4, afidBreholes respectively (Figure 7).
In the first approach, RQD clafisation index is used for the separation value of RQD
modeling. Topsoil is not taken into effect as it has no hard rock pieces or not giving any RQD
values. Additionally, volcanic breccia is not added to modeling as it proportionally gives higher
RQD valwes (Figure 7).
Even though, RQD values can be modeled as a block model like modeling any type of
orebody. I n this study, only RQD <cl assificati.i
possibility of three dimensional modeling of RQD values (Figure 8).

- exceliént

\ Sheared i
Zone breccia

Figure 7: Boreholes with RQD values (differentiated by classification index)
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. very-poor
I:‘ topsoil

.\rolcar_ﬂc
breccia

Figure8:Bl ock modeling of RQD classification

RESULT AND DISCUSSION

This study evaluated the boreholes and modeling RQD values in the limestone quarry,
analyzing all boreholes and recording the length of discontinued rock specimens. Borehole data
including RQD values and formation and digital terrain model (DTM) wastetdein Gemcom
Surpac 6.2 package program with three dimensional modelling. RQD values for modeling
classified as very poor, poor, fair, good and excellent like described in the literature.

RQD values are 20.40, 26.13, 18.57, 50.09 and 36.72 in percefmagienestone
formation in the boreholes. Beside this, RQD values found as 50.58, 44.15, 42.73, 40.13 and
34.87 in percentage for total lengths in the boreholes.

After analyzing RQD models of boreholes, it is obvious that calculation of RQD along
the bordole in total will give different classification index according to formation RQD values.

Also, being more specific, it is important to see the true location of boreholes in 3D as limestone

RQD changes from one core box to another one. According to RQiBsyaspecially for3

A" and8boreholes, the-veray ugsorad ai fih®.adpdimir D6 . 7 2
for | imestone respectively. On the other hand,
sheared zone emphasized in modeling

The result includes boreholes and the RQD distribution models through the limestone
quarry. This study shows the significance of boreholes evaluation and RQD modeling to
analyses and evaluation of rock failure and potential future failures. Thus,dihtreasional
modeling is seen to provide a significant contribution to slope stability assessment in order to
see a larger failure surface areas and to identify risky areas healthier.
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¥zet
'l kemi zin ekembmi kiane& él ar sajl ayan Trabzon ¢i
Tak®°n¢g (Trabzon) k20@7t geél acaj andzséer®®53 kez
meydana gel mi ktir. Bu yenil mel er sonrasénda ¢
gel mi ktir.atlhatmaminepger-eklexktii]i bu kire-te
parametrelerden biri de patlatma kaynakI|l & i vmel
Bu -al eékmada, heyel ana maruz kal méxk kire-take
s%k¢lebilirlik saégmaéfllasnmeelkarééd .y aBpuélamaascéa y°nel i |
(s¢reksizli k ara wuvzakl éjé indeksi ve haci msel
dayanéme ve nokta ye¢keg dayanéem indeksi) °czell

sahaseénddkml ekayya nbiprat| at ma gerekmeden kazéel abi
kire-také ocajénda ¢retime tekrar bakl anél maseé
kaze ile ¢retim metodu se-ilerek il eurnldaer €éol uka
engellenebilecektir.

Anahtar Kelimeler:Ki r e-t aké& ocaj &, kazeéelabilirlik, s kgl

The Investigation of Excavatability of Rock Formation in a Limestone
Quarry

Abstract

Belonging to Trabzon Cement Factory that providirgigmificant contribution to the economy

of our country, in the Tak°n¢ (Trabzon Arakl é
occurred between 2005 and 2007 years. After these failures, limestone supply from the quarry

has been stopped. In this guathat production is made by blasting, one of the triggering
mechanisms of failures was blast induced acceleration.

In this study, in the limestone quarry exposed to planar failure, it is intended to calculate
different excavability and ripping classificc i on syst ems. To achieve t
(discontinuity spacing and volumetric joint count) and mechanical (uniaxial compressive
strength and point load index) properties were determined. As a result, it is found that rock
formation in the study agecould be excavated without blasting. Thus, in case of starting
reproduction in the quarry, by choosing excavability instead of blasting, failures triggered by

blasting will be prevented.

Keywords:Limestone quarry, excavability, ripping, nbitasting excavation
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kekiNok3:a y¢ke (a) ve tek eksenl i baseén-

Tablo 1 Numunel erin nokta y¢k¢eg ve tek eksenl

Nokta Y

NoO P Keér el Dayaném No Tek Ek_se_r
(KN) Iss0) (MPa) Dayaneéemeée

1 0.760 0.335 1 9.42

2 1.172 0.516 2 11.45

3 1.140 0.502 3 6.07

4 1.560 0.687 4 15.79

5 0.610 0.269 5 14.98

6 0.850 0.374 6 16.46

7 0.922 0.406 7 8.71

8 0.792 0.349 8 19.40

9 1.210 0.533 9 13.90

10 1.172 0.516 10 16.72

11 1.574 0.693 11 7.32

12 1.608 0.736 12 11.92

13 4.508 1.543 13 15.84

14 4.112 1.798 14 18.87

15 3.972 2.124 15 9.86

16 2.028 0.812 16 13.18

17 3.458 1.292 17 15.49

18 1.194 0.468 18 12.47

19 2.472 0.698 19 14.04

20 0.986 0.413 20 14.13

21 2.590 1.203

22 2.346 1.410

BULGULAR VE DEJERLENDKRME

ksizlik ara wezalkhla&ji ansieh))dSBM1E/8I(ABdy) dxé g J e
pl anmeék ol up, el de edi |l en dejerler Petti
labilirlik di yagraméndhul | akalyarblr énal €rc
rlendirilithekeirtlt elkEigkDI@APvelnokta iy¢gke day
4 MP a) di kkate alendéjéenda kal ker sahaseé
ktirmeyen, geinzdr od %Ak alke iizloirr Kk aarcdadbnda de]
ca, kaya-1larén t ek -19k sMPnal ia rbaasséénnd-a ddaeyj ai nkét mlj
, I SRM (1978)6e g°re (Tablo 2) yapélan day:
néml é dirmektedirs énéef éna
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Tablo2:Tek eksenli basén- dayanéména g°re seéi

o ~ Tek Eksenli E
Sénéf Taném (MPa)
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SONU¢
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i -eren tak ocaklarenda ¢retime ge-meden °nce Kk
-al exmaseéey,apél mai de kazé y°nteminden kaynakl art
a-éséndan °nem arz etmektedir.
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¥zet

Duy ma Sénéréneén pnzkenrdd&i kakan fiFrekason veya
adl andéréel maktadér . Ses °tesi (ultrasoni k) dal
ol mak ¢zere Dbir-ok kullaném al ané mevcuttur. [
temi zl enmesidatl gabasértkalil anél a bi [-055rmm) J i ar ak
K° m¢r taneler(28,51';%,r7;k72,$watgcf)15berEIEesi dal ga ikl emi
fl otasyon deneyl eri ger-eklexktirilmiktir. El c
sonu-1laréyla karkél aktéreéel méktér. Ses °tesi da
k ¢ | atéméenén daha fazla olduju go°r¢l megkt ¢gr . Ve
%40, 6606dan %52, 246e arttéjé bulunmuktur.

Anahtar Kelimeler:Ses® t e s i dal gal ar , FI otasyon, K m¢r , Ve
verim

Effect of ultrasonic waves on coal cleaning with flotation
Abstract

Ultrasound is referred as sound waves with frequencies higher than the upper audible threshold
of human heaing. Ultrasonic waves have many application fields including mineral processing
and coal cleaning. In this study, usability of ultrasonic waves in coal cleaning using flotation
was investigated. Flotation tests were carried out with fine e@d (nm) atdifferent power
intensities (28,5; 45,7; 72,8 watt/®n The results were compared with the results of
conventional flotation tests. In the tests where ultrasonic waves were used prior to flotation,
higher efficiency index and ash reduction ratios wereaiobt. Efficiency index and ash
reduction was improved from 28.33% to 37.84% and from 40.66% to 52.24%, respectively.

Keywords: Ultrasonic waves, Flotation, Coal, Efficiency index, Ash reduction, Combustible
recovery
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frekansa r a |
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élneém firzek a msgdlea rkdaa K i ses;
adeér ( Al p, 1998) . Kul |
degi wabi V menkt edi r (G2
alan seslere duyarl éd
Hz2 MHz ve SldDODK kkHz2 OF r e
e, 2005n . s Sets
[ areketi ol ar a
r ar , 2007) .
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nde ses °tesdmaddaa glail ra+ &kh wyegltlea mah azléandé
-ékmaktadér (Takdemir, 2007).
esi dal gal ar é n, bil i mde, sanayi de, tépt a
ma al ané vardér (Al p, 1998)errﬁ@vh Freéethmae e
flotasyon, hi drometalurji-séwé yanegr émorzd
m al ané bul muktur (Al'tun vd. , 20009) . S e
I vV e fizi koki myasal ygeeg-|lteeami esams € ni
| maktadér (¥zkan, 2006) .
on, minerall eri uygun reaktiflerl e muar
kar K &, bazeéel ar é@énén suya kar Kk é sel ekt i f
nbdiern zaeynégriannl ekt i rme y°ntemidir (At ak, 19
ver i mli Kekilde uy&K@Iimgmdleirl del tad diorl a(rk
reakti fl er kull anél madan yaskerbil sel er
deji kmektedir (Oru-, 1996) .
n y°nteminin bakaréesénén artter
l ar , topl ayéceéel ar vV e k°ope¢ertecel
e ki okaedayyaeytabakamikhaxdler @a dn
neén ayreéel mase ko me¢gr ¢n fl otasyon
rdendir. Ses °tesi dalgal arén -exk
amad aynled d &j e bilinmektedir. Dol ayeées
yonunda da, prosesde k°miigmeryglzemaaeddeé nbnr
reneéen ayrelmase amaceéyla kullanélabilir.
ékma kapshomkepdta,z yiekiletkli Kt Bfiazmrklté k@ gnelrer d
(28,5; 45,7; 72,8 watt/cth ses °tesi dal ga i Kl emi ne t abi
ger-eklexktirilmik ve sonu-1I|lar konvansiyonel f1 ¢

a
é
y k
‘(- € ay
Key de
ol ar ak
Ses °%te
Bud ay s
v é 0]
rad
k me
tl e
yes

, oy uk

o (M M

“<O_3_('D(Q(I)""
mUQJ’_"_“<_3C Q
T O 0 D 0D T o
I
< O D -

~—

—=5o0o<oo3 -
O DO D™Oo X —

[ O O T

< P oHPFKKOTQ X TNTOSTTIAXXODCOC ()nHDOWMW—T ' nw
O T o O_'o—'m—c—'c—~<m“mm

T O XT N—TO0 =3
T OO TS IS

Y T g o<~ o
— 2V D-SY D0V ' M3ISDNSHLS-*

(o8]
c

MALZEME VE Y¥NTEM

Malzeme

Flotasyonde ey |l eri nde kull anél an Rumarf en i murmeasizaMénd
creti | mik ko mg¢r yéjénl aréndan al @énmext eéer . K% m
konusunda ger ekl i hassasiyet gesteril mixktir.
konlemed °r t | e me yent e mi vV e mekani k numune bol ¢c¢
mi nerol ojiKk analizl eri yapél mékter. Tabl o 10
go°r ¢l mektedir. Miérkeernel o i kr aakr aolmez Ir eers,i X XRD)
mikroskop (SEM)-ener j i sa-éném spektroskopi si (EDS) , (
K% mg¢r °rnejinin XRD analizinde, pirit, kaol ini
edi | mi ktir. Kem¢r °rnejinin?r &EMelwdleidiDrS1 aa nbadl di ez
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SEM g°re¢gnt ¢l eri verilen k°m¢gr °rnejinin noktas

pirit ve kal s sit gesteril mektedir. kekil ladé (1
kil +k°o°m¢r +pirit, k d ksii It 1ol é&a(n3 )kbadles i -totfkiPrm¢éuj, u (k4a
gor ¢l mOlenegilerde kull anélan k°m¢gre¢gn tane boyut |
Tablol:M¢ zr et k°m¢gr ¢e¢negn ki myasal anal iz s

Bilesenler Havada Kuru Kuru

Nem (%) 2,25 -

Kiil (%) 34,85 35,65

Ucucu Madde (%) 10,73 10,98

Sabit Karbon (%) 52.17 53.37

Siilfat Kiikiirt (%) 0.99 1.01

Piritik Kiikiirt (%) 5.44 5.57

Organik Kiikiirt (%) 1.3 1.33

Toplam Kiikiirt (%) 7.73 7.91

Kalorifik Deger (kcal’kg) 4970 5084

(Ust Is1 Degeri)

Tablo2:K° m¢gr tane boyutu anali zi

Tane Boyutu (mm) Agirlik (%)

-0,5+0.3 22,16

-0,3+0,212 17,54

-0,212+0.15 14,11

-0,15+0.106 10,10

-0,106+0,053 15,93

-0.053 20,16

Toplam 100
Deneyl er del aropl agy&zxc¥aj é, k°ope¢grt ¢ce¢Gandyaajad&kn @ ns,e
yojunl uju l 1 a France ¢ ivigkozitesi isel TamakaeAKP02 tipi | e 0, 79

A
viskometre ile 1,082mth s ol arak bul unmuktur .
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Y°ntem

FIl otasyon deneyl eri °ncesi, b¢yéek -ofjunluju to
0,5 mmoéni n alténa indiril-onjx mm poxet Ul damkikt |
numunel er i kull anél arak Ilgélri-kekf ewrt asiybmi khtgicrr.e:
devir/ daki ka kar ékt ér ma hezénda, %10 kat é or a
flotasyon makinasénda yapeéel mékteéer .

Konvansi yonel flotasyon deneyinde k°m¢gr+su kar
sartélam@eyr daha sonra karékéma gazyajé ilave e
ortama -amyajé ilavesi yapel ép (400 g/t) 2 dak
havasée tam a-él arak 3 daki ka k°pghkirillemimétitré
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