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AncrpaxT: 'eostomky rpabeBMHCKM MaTepujaii Kao IITO Cy rpabeBMHCKM KaMeH
(TEXHVIYKI I apXUTEeKTOHCKM), KAMEH 3a ITPOV3BOMIY I'pabeBMHCKIIX MaTepmjasia (Be-
31Ba, TEPMOW3O0JIAIIMOHY MaTepujasIn) ¥ KaMeH Y MHIyCTPUjy, IIpeiCTaBibajy jeaH
071, BAKHVX IPUPOJHIX, OJTHOCHO TeOJIOIIKMX pecypca. Ibrxosa ekcruloaTtanyja, Be-
3aHa je, IIpe cBera 3a TpabeBIHCKY [1eJIaTHOCT, ajIil 1 3a HeKe JpyTe IIpVBpeIHe rpaHe.
boratcTBo y 0BIM pecypcrMa MoKe 3Ha4ajHO Jia JOIIPUHece JIOKAJTHOM IIPUBPEITHOM
PasBojy, y3 yCJIOB Ia ce TIOIITYjy IMPVHIIVIIN IX0BOT O pKuBor Kopurthersa. [1pn-
Mep KOju je OBjle ITpMKasaH OJHOCH ce Ha TePUTOPHjy IIIyMa/IMjCKOT YIIPaBHOT OKpyTa.

Krpyune peun: reosioniku rpabeBrHCKM MaTepujain, TpabeBHCKY KaMeH, KaMeH 3a
IIpOM3BOILY rpabeBMHCKIIX MaTepujasia, KaMeH y MHIYCTPUji, IITyMaujcK OKPYT

VBon

CrierndrrgaH reoTeKTOHCKM T10510%kaj CpOije yCII0BMO je MHOIIITBO pas-
HOBPCHVIX T'e0JIONIKMX ITpolleca uuja je Mocieniia BpJio pasHOpPO/IHa I'eosIolI-
Ka rpaba m jmrorionku cactas. Tako je crBopeHa MoryhHocT popmuparsa 6poj-
HVIX IT0jaBa 1 JIKMIIITa, KaKO MeTaJIMYHVX, HeMeTaJIMYHVX V1 eHepreTCKIX CH-
POBIHa, TaKo V1 CTeHa Koje IIpeJICTaBsbajy TeoJIolIKe rpabeBIHCKe MaTepujaie.

ITojam ,,reostomky rpabeBMHCKM MaTepujain” KOPUCTMO, IIpe cBera
y HeduHMcary NoTeHIIMjajla HeKOT IIPOCTopa y Morjiefly MUHepaIHUX CH-
poBuHa. Y HeKMM KIacudwuKalyjaMa, Kao 1 y okBupy Baxehwx mpormmica
(3aKoH O pyIapCcTBY M IeoJIOMIKMM UCTpaXkuBamiMa, , CiTy>kKOeHn ITTacHMK
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PC”, 6p 101/15), oBu MaTepujasii Cy TpeTupaH! Kao HeMeTaJIMuHe MHe-
paJIHe CPOBVIHE, HO CMAaTPaMoO Ja VX, MaKO M3BeCHO He CIIafiajy y MeTaInd-
He /I eHepreTcKe CMpOBIHe, Tpeba IIpuKa3aTu 0[1BOjeHo, y3umMajyhu y o0-
3Up cHenyPVUIHOCT HIIXOBe HaMeHe.

Ospe Tpeba m3nBojuTy: rpabeBMHCKM KaMeH KOju MOXe OUTHU Tex-
HWYKM (3a Iy TOrpaziiby, XUAPOTpaiby, M3rpaiiby KaMeHVX KOHCTPYKIIMja,
3a OeTOHCKe KOHCTpyKIMje...) ¥ apXUTeKTOHCKM (3a oOsarame, I10Iuiova-
Bambe...), 3aTM KaMeH 3a IpOu3BOAY IpabeBMHCKMX MaTepujajia (Be3u-
Ba, TEpPMOM30JIAIIMOHM MaTepujasIi, CTaKiIo...) M KaMeH 3a VIHIYCTpUjcKe
HaMeHe (pa3In4iTe BpCTe OIleka, KepaMIJKN MaTepujain, eTpypruja...)
(Siegesmund and Torok, 2014).

TexHMUKM KaMeH KOju ce KOPUCTU Yy M3Tpaimby objeKaTa BMCOKOTI-
panme (3a IpOM3BOIILY OeTOHa, 3Mame KaMeHUX KOHCTPYKIIMja), cao-
Opahajauiia, Hacuama KoJl TeMe/bHIX KOHCTPYKIIWja, IpeHaKHIX POBOBa,
BOJIOIIpUBpeIHMX objekaTa uTH., je y CpOuju 3acTyIUbeH y JOBOJbHUM KOJIN-
urHaMa, MebyTiM, reorpadpckut 1os10Xaj ImojaBa KBaJIMTeTHOr KaMeHa Huje
yBeK IT0BOJbaH. Pajy ce 0 cMpoBMHM KOja MMa peJIaTMBHO HUCKY LIeHy KOjy
OutHO yBehasa TpaHCIIOPT 0f1 MajaaHa 10 KopucHMKa. OcyM Tora eKcIuioa-
Talllfja KaMeHa OTBapa 030WbHO IIUTakbe YIPOXKEeHOCTH IIpeiesia, HeloCcTaT-
Ka peKyJITMBalyje U Ipyrux Mepa Koje oMoryhasajy KBaJINTeTHW)Y 3aIlTUTY
Ipupoze 1 XnBoTHe cpenyHe (JosaHosuh, 2015).

Kao apxmurekToHCKM KaMmeH (3a objiararse 1 IIOIUIOYaBambe, M3pajy
YKPacHVX IIpefIMeTa...) KOPVCTe ce BeoMa pas3/IaiTe BPCTe CTeHa, IIITO OIleT
3aBVICY OfT TPeH/Ia Y apXUTEeKTYPH, aJTii ¥ Off IIOCTOjaHOCT 00ja, OTIIOPHOCTH
Ha /1ejcTBO aTMOocdepwInja 1 IIOIJIOKHOCTY KaMeHa o0paiy (IIITo yTude Ha
weroBy 11eHy) (Gajic et al. 2011).

I'eonomkm rpabeBUMHCKM MaTepujaIn IIyMaaujcKor OKpyTa

Kaya ce pasmaTpa eKOHOMCKM 1 IIPUBPeIHN 3Hayaj, OBe CMPOBUHE Cy
Hajuenthe 3ariocTap/beHe y OJHOCY Ha MeTaIn4yHe, KJIacyHe HeMeTaJIiuHe
win eHeprercke. OBOM IIPMWJIMKOM IOKyIllaheMo J1a JIoHeK/Ie ITPOIIeHVMO
BVIX0B MOryhy yTHlilaj Ha pa3Boj HEKOT Iofpyyja, y3uMajyhu 3a mpumep je-
JaH of oKpyra lleHTpaHe CpOuje.

ITpocTtop mrymaamjckor oKpyra je y HeKuM CBOjUM [IeJIOBMMa J0cCTa
GoraT pasHOBPCHMM ¥ KBaJIMTETHUM CTEHCKMM MaTepujajioM, Ila je TakKo
U IIPUCYTHa M3BecHa Tpaauiivja y eKCIuIoaTallujii ¥ oOpajy TeosIomIKIX
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rpabeBMHCKVIX MaTepyjajia, HAPOUMUTO TEXHWIKOT VI apXUTEKTOHCKOT KaMe-
Ha. VcTpakmBamiMa, Koja CMO CIIPOBOIVIIN Y OKBUPY M3pajle PervOHaTHOT
IIPOCTOPHOT IUIaHa, PerMcTpoBali CMO cilefieha jiexxuInTa (MajiaHe) KaMe-
HUX MaTepujasia (cmka 1).

N,
SO e
812 =

Cmka 1 — Jlexuwma eeorouixoe epabeburckoe mamepujara y wyma-
oujcrom oxpyey. 1. [Mobpwuncku xon ,Cman”; 2. [loBpwuncku xon ,Liu-
wuhia majoan”; 3. [oBpuwiuncku xon , Masa OpaoBuya”; 4. [loBpuuncku xon
, babufia pm”; 5. Iobpwuncku xon , Bpouuxu won”; 6. IloBpuwuncku xon
, Benuay”; 7. [loBpwuncku xon , bpesobuya®; 8. Iobpwuncku xon ,Kpeua-
na”; 9. obpuwuncku xon ,, Kamenuya-Topobu™; 10. IloBpuiuncku xon ,, Japme-
nobyu”; 11. Mobpuwuncku xon , Byujax®; 12. [ToBpwuncku xon ,, I'paday”; 13.
Hobpuwiuncku xon ,, Beauxa Cmpaxebuya”; 14. [Tobpuwiurcku kon , Jouanuu-
wu [pwabop™; 15. [oBpwuncku kon ,Camap”; 16. [oBpuwiurcku xon ,, ore
Komapuye”; 17. IloBpuuncku kon ,, Loprwe Komapuye”; 18. [loBpuuncku xon
JApaua”; 19. Hobpwuncku kon ,, Yexobuhia majoan”; 20. [loBpwuncku xon
,,Henaoobutia 6pdo”; 21. [loBpwuncku xon , beuebuya”

(PIIT 3a mogpyyje Lilymanmjckor, [Tomopasckor,
Pammxor n PacyHcKor yrpaBHOT OKpyTa)
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[oBpwuncku xon ,Cman” — KameHosoM ce Hajlasu ca JieBe CTpaHe
nyTta Apanbesosar - Jlazapesar, y cery IIporopesimy, 15 km on Apanbe-
nosia (cimka 1,1). CreHcka Maca je IpeficTaB/beHa IUIOYacTo ¥ OaHKOBWTO
JIy4YeHVM T'PaHUTOM MUOILIeHCKe crapocTn. KameHonoMm Huje y ekcruioarta-
nyju. KameH ce MoXe yHoTpeOUTH 3a IIPOM3BOIbY arperaTa U n3pajy cjioje-
Ba KOJIOBO3HMX KOHCTPYKIIMja (3aBMCHO ofi caoOpahajuor onrepehemsa); 3a
M3pazy KOIIKY, IUIOYa, MBWYEbaKa M Apyre KaMeHe rajlaHTepuje; 3a cBa 31-
Jarba 11 obJIarara y HUCKOTPAIEbVL Y XVIPOT Pa/IFbIA.

HoBpwuncku kon , Iauwuhia majoan” — KameHosoM ce Haiasm ca jieBe
cTpaHe myTa Apanbesosal, - Jlasapesar, y ceiy Ilaptusanm 10 km on
Apanberosia (cmka 1,2). CreHcka Maca je IpeficTaB/beHa IUI049acTo JIyJe-
HVM I'paHUTOM MWMOIleHCKe crapocTy. KameHosoM Huje y eKcruioaTamyju.
Kamen ce Moxe yrioTpeOwuTy 3a ITpOM3BOJIIbY arperaTa 1 nspajy cjojeBa Ko-
JIOBO3HMX KOHCTPYKIIMja (3aBMCHO o1 caoOpahajHor onrepehersa); 3a Irpoms-
BOJIFHY TyIIaHVKA 3a M3pajly 3acTopa JKeJIe3HWUKNX ITPYTa; 3a M3paly KOIIKM,
IUI09a, MBUYbaKa 1 JIpyTe KaMeHe rajlaHTepuje; 3a CBa 3u/Iarbka 1 objarama
Y HUCKOTPaJIFbV VI XVIPOT Pa/IEbIAL.

[oBpwuncku xon ,Maaa OpaoBuya” — KameHosioM ce Hajla3u Ha Iy Ty
Apanberosar - JIazapesaii, 3,5 km on Apanberiosiia y npasily cerna byko-
BUK Ha Opmy Oprosuna (cmka 1,3). Kamenosiom Huje y ekcruioaTariyjin.
CreHcka Maca je IIpeficTaB/beHa IUI0YacTo ¥ OaHKOBWUTO JIyYeHVM IPaHUTOM
MMoIleHCKe cTapoctn. Kamenosiom Huje y ekcrulatanmju. Kamen ce Moxe
yHOTpeOuTN 3a MPOM3BO/ILY arperara v M3pajiy cjiojeBa KOJIOBO3HMX KOH-
CTpyKliMja (3aBUCcHO of1 caoOpahajHor ontepehersa); 3a M3pajly KOLIKM, IUIO-
4a, VIBUYIbaKa U JIpyTe KaMeHe TajlaHTepuje; 3a CBa 3W/arka M obJiarama y
HVICKOTPaJIFbV VI XVJTPOT Pa/TEbIAL.

[obpwumncku kon ,babuhia pm” — KameHosioM ce HaJlasu ca JjieBe CTpa-
He nyTa Apanbesosarl - JIazapesan y ceny bykosuk, 6 km on Apanbesios-
na (crmka 1,4). CreHcka Maca je IipeficTaB/beHa OaHKOBUTMM ¥ IVIOYACTO
JTy9eHVIM TPaHUTOM MMOIIeHCKe cTapocTn. KameH ce Moxe ynoTpedbuTn 3a
MIPOM3BOIIbY arperaTa 1 nspajiy cjiojeBa KOJIOBO3HVX KOHCTPYKIIUja (3aBU-
cHO of1, caobpahajHor onrepehersa); 3a M3pamy KOLKM, IUIOYa, MBUYHaKa U
ApyTe KaMeHe TajJlaHTepuje; 3a CBa 3W/Iarba U obJlarama y HUCKOTPaIHu U
xuaporpanmsu (cimvka 2, 1-3).
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Cimka 2 — [obpuiuncku won ,babufia pm”. 1. Excnaoamayuja epanumnux
0s10x06a; 2. Ceuerve epanumuux nioua; 3. Mspaoa xoyxu 00 epanuma
(dpoto: V. Llapesuh)

IoBpwuncku xon , Bpouuxu xon” — KameHosiom ce Hajasu y ceity Bp-
6uria, 7 km op Apanbesnosua (cmka 1,5). CreHcka Maca je mpefcTaB/beHa
IUI09acTVIM 1 OaHKOBUTVIM MepMepOM MIOIIeHCKe cTapocTi. KameH ce moxe
yHOTpeOUTN Kao apXMTEKTOHCKM KaMeH, y WHIYCTPUj/, 3a IIPOU3BOMIELY
arperaTta M M3pajly MeXaHWYKV VIV XeMUjCKV CTaOVIN30BaHMX TOFBVIX W
ropmux Hocehmx ci1ojeBa KOJIOBO3HMX KOHCTPYKIIMja (TaMIIOH, cTaOvIn3a-
Lyje 1lIeMeHTOM ¥ OUTyMeHOM); cjIojeBa KOJIOBO3HMX KOHCTPYKIIMja (3aBu-
cHO o7, caoOpahajaor ontepehersa); IleMeHTOeTOHA; Kao JIOM/beH, KaMeH ce
MOXXe yIIoTpeOuTH 3a m3pasy KaMeHVX Habadaja, HacwIIa, VICITyHa ¥ /Ip.; Kao
JIoMJbeH 1IN oO0pabeH, KaMeH ce MOXe yIIOTpeOUTH 3a cBa 3u1ama 1 00j1a-
rarba (HUCKOTpajirba, XMAPOorpaiha).

Cmvxa 3. — IoBpwurcku xon , Benuay”, 1., 2., Excnioamayuja mepmepHux
6101060 ceuervem eamepuma; 3. Ioeon 3a npousBoory maeberoe mepmepa
(dpoto: V. Llapesuh)

[oBpwiuncku xon ,Benuay” — TloBpIIMHCKM KOI ce Hajla3M ca JlecHe
cTpaHe nyta Apanbesosar - Tomosa y certy bamsa, 6,5 km on Apanberosria
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(cmmxa 1, 6). CTreHcka Maca je IIpeficTaB/beHa IUI04acTM 1 OaHKOBUTVIM Mep-
MepoM MMoLIeHCKe cTapocTit. KaMmeH ce Moxe yIIoTpeOmTI Kao apXUTEeKTOH-
CKM KaMeH, Y MHAYCTPUjIL, 3a IPOM3BOIIbY arperaTa 1 M3pamy MeXaHWYKI
VTV XeMWMjCKV CTaOMITM30BaHMX IOFIIX M TOPEVIX Hocehmx ci1ojeBa KOII0BO3-
HMX KOHCTPYKIIMja (TaMIIOH, cTabwiIn3aliyje IeMeHTOM 1 OUTyMeHOM); 1ie-
MeHTOeTOHa; Kao JIOM/beH, KaMeH ce MOXXe YIIOTpeOUTI 3a M3pamy KaMeHVIX
Habauaja, HacuIIa, MICIIyHa M Ap.; Kao JIOM/beH 1win obpabeH, KaMeH ce MOXe
yIIoTpeOUTI 3a CBa 3Mparba M objarara (HMCKOIparka, XMApPOTpaiha).
OBo je BpJs10 mIepcriekTMBHO JIexnmTe. Ha ocHOBY mofaTaka o meTposIon-
KVIM, XeMMjCKVIM I TeXHWYKIM KapaKTepucTMKaMa KaMeHa, CTeHCKa Maca
je KBaJIMTeTHA KaO apXMUTEeKTOHCKM I'pabeBIHCKM KaMeH 7 Kao CMPOBVHA 3a
IPOM3BO/AbY KaMeHOT arperara 3a HaBefleHe HaMeHe (cyika 3, 1-3).

[oBpwiuncku xon , bpesobuya” — KameHosioM ce Hajlasy [IeCHO Of ITyTa
Apanberosarl - Toriona oko 7 km o Apanbersiosiia y 651m3MHI KaMeHOJIO-
Ma Benuarr (cimka 1,7). CTeHcka Maca je IIpeficTaB/beHa MaCUMBHVM MepMe-
poM MmorieHcKe cTapocTit. KameH ce Moxke yrioTpedmTy Kao apXUTEeKTOHCKI
rpabeBIHCKM KaMeH; 3a IPOM3BOIELY arperaTa v M3pajy lieMeHTOeTOHa; Kao
JIOMJbEeH, KaMeH ce MOKe YIIOTpeOuTH 3a m3paay KaMeHVX HaOavaja, HacuIIa,
VICITyHa 1 Ip.; Kao JIOMJbeH 1M obpabeH, kKaMeH ce MOXe yIIOTpeOuTH 3a cBa
3uamka 1 obsiarara (HUCKOTpajiiba, XVAPOrpa bha).

[oBpwiuncku xon ,, Kpeuana” — KameHosioM ce Hajlasu ca fiecHe CTpaHe
JIoKasIHOT I1yTa Apanberosail - JIumnosail - Tomosa oko 8 km ox, Apanbe-
nos1ia (cimka 1,8). CreHcka Maca je mpeficTaB/beHa MaCUBHMM, IUI0YaCTUM U
OaHKOBUTVIM MepMepOM MIUOIIeHCKe cTapocTi. KaMmeH ce Moxe ynoTpebnrn
3a IPOM3BOMIbY arperaTa 1 M3pajy MeXaHVUKI VIV XeMVjCKI CTaOmIn30Ba-
HVIX JOFBVIX VI TOPEsMX Hocehnx ci10jeBa KOJIOBO3HMX KOHCTPYKIIMja (TaMIIOH,
cTabwinsalyje lleMeHTOM 1 OUTyMeHOM); 1leMeHTOeTOHa; Kao JIOMJbeH, Ka-
MeH ce MOXe yIIOTpeOUTN 3a M3paay KaMeHnX Habadaja, HacuIla, UCITyHa 1
Ip.; Kao JIoM/beH win oOpabeH, kaMeH ce MOXe yIIOTpeOUTH 3a cBa 3uarba
v oOJ1arama (HMUCKOTpaliba, XV POTPaIEbha).

IoBpwiuncku xon , Kamenuya-Topobu” — KameHnosnoum ce Hastasu 1,5 km
oz, Tormorte, ca mecHe cTpane crapor IyTa Tonona - Apanbesiosall Hu3 peky
Kamenmity (cmka 1,9). CreHcka Maca je mpeJicTaB/beHa CJI0jeBUTUM KpeUtba-
KOM KpejiHe ctapocTu. Kamen ce Moxe yrioTpeOnTH 3a Ipon3BoO/Iby arpera-
Ta U U3pajly MeXaHUUKV WIV XeMUjCKU CTaOVIN30BaHMX JTOFX Y TOPHLIIX
Hocehmx cj10jeBa KOJIOBO3HMX KOHCTPYKIIMja (TaMIIOH, cTabwnsalivje Iie-
MEHTOM ¥ OUTyMeHOM); IleMeHTOeTOHa; Kao JIOM/beH, KaMeH ce MOXe YIIO-
TpeOuTN 3a M3pay KaMeHMx Habauaja, HacuIIa, MCITyHa U Ip.; Kao JIOM/beH
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win obpabeH, KaMeH ce MOXe yIIOTpeOWUTM 3a cBa 3M/1arka 1 oOlararma (Hu-
CKOTPa/itba, XUIPOTPasiEba).

[oBpwurcku xon ,, Japmenobyu”™ — Kamenosom ce Hastasu 24 km op, Toro-
71e, op, myTa Tonosna - Pygxuk, 4 km jieBo y3 JapMmeHoBauky peky (cavka 1,10).
Crencka Maca je npeficTaB/beHa CJI0jeBUTVM VI MAaCMBHVIM KpedrbakKoOM KpeJjHe
crapocTn. Kamen ce Moyke yIioTpeOmUTH 3a ITPOM3BOIELY arperaTa v M3pajty Me-
XaHWYKY VIV XeMUjCKV CTaOVUTM30BaHMX JIOUX U TOpIX Hocehmx criojesa
KOJIOBO3HMX KOHCTPYKIIVja (TaMIIOH, CTaOvInsariyje lieMeHTOM 1 OUTyMeHOM);
cJ10jeBa KOJIOBO3HIMX KOHCTPYKIIMja (3aBMCHO off caoOpahajHor orrrepehersa);
IleMeHTOeTOHa; Kao JIOM/beH, KaMeH ce MOXKe YITOTPeOWUTN 3a M3pajTy KaMeHVIX
Ha0adaja, HacuIla, MCITyHa U JIp.; Kao JIOM/beH Wi oOpabeH, KaMeH ce MoXxe
yIoTpeOuTH 3a CBa 3uflara 1 o0y1arama (HUCKOTpaIiba, XUIporpaiba).

[oBpwiuncku kon , Byujax” — KameHosI0M ce Hasla3Vi ca jieBe CTpaHe IIyTa
Kparyjesar - Tonosa, 23 km op, Kparyjesiia, 4,5 km oz myTa y cesty Biakua
(cmmka 1,11). CreHcka Maca je IpezicTaB/beHa CJI0jeBUTVM KpeurhbakoM KpejHe
crapoctit. KameH ce MoXke ynoTpeOuTVI 3a IIpOM3BOIIGY arperara v M3pamy
MeXaHVYIKI VTV XeMUjCKI CTaOVUIM30BaHIX AOVIX VI TOPEbVIX Hocehwx c1oje-
Ba KOJIOBO3HMX KOHCTPYKIIMja (TaMIIOH, cTabwIn3aliyje IieMeHToM 1 OuTyMe-
HOM); IleMeHTOeTOHa; Kao JIOM/beH, KaMeH ce MOXKe yIIOTpeOunTI 3a M3pay Ka-
MeHVX Habavaja, HacuIIa, VCITyHa M Ap.; Kao JIOM/beH Wi obpabeH, KameH ce
MOJKe YIIOTpeOuTY 3a cBa 3uflatba 1 obJ1ararma (HUCKOrpaliba, XA porpaiiba).

Iobpwiuncku xon ,I'paday” — TloBpIIMHCKM KOIT ce Hasla3y Ha Iy Ty ba-
TounHa - Kparyjesarj ca jieBe cTpaHe myTa Ha oko 5 km op baTtounse (cmka
1,12). Crencka Maca je mpejcTaB/beHa MacVBHMM JI0JIOMUTCKIM MepMepoM
rpekaMbOpwjcke crapocTn. KameH ce Moke yIioTpeOMTV 38 MPOM3BOIISY arpe-
rarta v M3pajy MeXaHW9KV VIV XeMUjCKV CTaOVIIM30BaHVIX TOFBVIX VI TOPHIIX
Hocehmx cj1ojeBa KOJIOBO3HMX KOHCTPyKIMja (TaMIIOH, cTaOwiInsainyje Iie-
MEeHTOM ¥ OUTyMeHOM); cJIojeBa KOJIOBO3HMX KOHCTPYKIIMja (3aBMUCHO O] cao-
Opahajaor onrepehersa); 11leMeHTOeTOHa; 3aCcTOpa XKeJIe3HUUKMX IIpyra (Tyla-
HVIK); Kao JIOMJbeH, KaMeH ce MOXKe yIIOTpeOITH 3a u3pajly KaMeHnx Habadaja,
HacHIIa, UICITyHa 1 [Ip.; Kao JIOMJbeH wiv oOpabeH, KaMeH ce MOXKe yIIOTpeOuTn
3a CBa 3Mlamka 1 oOsIarama (HVCKOTpajrha, Xuaporpanma). [lepcnextsaOCT
OBOT JIXXMIIITA je BeJIiKa. Ha ocHOBy mmoaTaka o I1eTpOsIOnIKyM, XeMUjCKVIM VI
TeXHWYKVM KapaKTepucTiKaMa KaMeHa, CTeHCKa Maca je BUCOKOT KBaJIiTeTa
Kao CMPOBIHA 3a IIPOV3BOIHY KaMeHOT arperara 3a HaBefleHe HaMeHe.

[oBpwuncku xon ,, Beauxa Cmpaxebuya” — TloBpIIMHCKM KoOII ce HaJjla-
31 Ha OyTy baToumna - Kparyjesarj ca jieBe cTpaHe IyTa Ha oko 5 km o1
barounne ca s1eBe crpane myTa (cymmka 1,13). CTeHcka Maca je mpeficTaBibe-
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Ha MaCVBHUM J0JIOMUTCKVM MepMepoM IlpeKaMOpujcke crapocTi. Kamen
ce MOXe YIIOTpeOnTH 3a IIPOM3BOIGY arperaTa M M3paay MeXaHVIKM VI
XEeMUjCKV CTaOWIIM30BaHMX TOMMX VI TOPEIIX Hocehnx cj1ojeBa KOJIOBO3HVIX
KOHCTpyKIMja (TaMIIOH, cTaOwIn3aliyje [ieMeHTOM ¥ OMTyMeHOM); cJIojeBa
KOJIOBO3HMX KOHCTPYKIIMja (3aBMCHO of, caoOpahajuor omnrepehema); 1ie-
MeHTOeTOHa; 3acTopa JKeJIe3HUUKYX IIpyra (TyllaHMK); Kao JIOM/beH, KaMeH
ce MOXKe YIIOTpeOuTM 3a M3pazy KaMeHnx Habadaja, HacuIIa, ICITyHa ¥ JIp.;
Kao JIOM/beH win obpabeH, KaMeH ce MOXe yIIOTpeOWUTH 3a cBa 3ugarba U
obrarama (HMCKOTpaIba, XUAPOrpaba).

[oBpwiuncku xon ,, Jowanuuxu Iprabop” — KameHosI0M ce Hajiasu y ceiry
IIpmaBop ca fgecHe cTpaHe Jomanmuke peke (cimka 1,14). On Ceroszapesa je
yoabeH 12 km y mpasiry 3amnaga. CTeHcka Maca je IIpeficTaB/beHa MacVBHIM
J0JIOMUTCKIIM MepMepoM MpekaMOpujcke ctapocti. Kamen ce Moxe yroTpe-
OvTy 32 MPOM3BO/ILY arperara v Mspajly MexaHWJKM VIV XeMUjCKY CTabwm-
30BaHVX JOFGVIX VI TOPHbUX HOocehrx cjlojeBa KOJIOBO3HMX KOHCTPYKIMja (TaM-
IIOH, CTaOwIn3anyje 1IeMeHTOM ¥ OUTyMeHOM; Kao JIOM/beH, KaMeH ce MOXe
yIoTpeOuTH 3a M3pagy KaMeHVX Habavaja, HacuIIa, MCITyHa 1 p.

IoBpwuncku kon ,Camap” — IToBpIIMHCKM KOII ce Hajla3W ca JecHe
crpane nyTta Kparyjesail - batounna - JIanoso, oko 12 km op, Kparyjesia
(crmxa 1,15). CreHcka Maca je IpeficTaB/beHa MacBHUM KpeurhaKoM jypcKe
crapoctu. Kamen ce Moxe ynorpeObuTu 3a IpOM3BO/IELY arperaTta v mspa-
Ay MeXaHWUUKM VIV XeMUjCKM CTaOWIM30BaHMX JTIOFUX M FTOpHuX Hocehmx
cJjI0jeBa KOJIOBO3HMX KOHCTPYKIIMja (TaMIIOH, cTabwiIn3aliyje I1eMeHTOM U
OuTyMeHOM); cJI0jeBa KOJIOBO3HMX KOHCTPYKIIMja (3aBMCHO ofi caoOpahaj-
Hor onTepehersa); IleMeHTOeTOHa; Kao JIOM/beH, KaMeH ce MOXke yIoTpedu-
T 3a M3pajly KaMeHnx HaOavaja, HacuIla, MCIIyHa U JIp.; Kao JIOMJbeH I
oOpabeH, kaMeH ce MOXe YIIOTpeOUTM 3a cBa 3udarba 1 obsarama (HUCKOT-
panma, xugporpaara). [lepcriekTuBHOCT j1exuiTa je Beinka. Ha ocHOBY
rojilaTaka O MNeTPOJIOIIKMM, XeMUjCKMM M TeXHWYKMM KapaKTepucTuKaMa
KaMeHa, CTeHCKa Maca je KBaJIMTeTHa Kao CMPOBMHA 3a IIPOU3BO/IIbY Kame-
HOT arperara 3a HaBe7/leHe HaMeHe.

IoBpwuncku xon , [lowe Komapuye” — KameHosiom ce Hajasyu Ha IyTy
Kparyjesar - Jlanoso (crapu 1yT), 16 km o Kparyjesia y cerry Home Ko-
Mapuile (cimka 1,16). CTteHcka Maca je IIpeficTaB/beHa CJI0jeBUTIM JOJIOMUT-
CKVIM MepMepoM IpekaMOpwjcke crapocTi. Kamen ce moxe yrorpebwru 3a
IIPOV3BOMIIbY arperara ¥ M3pajly MeXaHWJIKM VIV XeMUjCKM CTaOvIn30Ba-
HVIX TTOFbVIX VI TOPE:IIX Hocehnix cr1ojeBa KOJIOBO3HMX KOHCTPYKIIMja (TaMITOH,
cTabwinsalyje lleMeHTOM U OUTyMeHOM); 1leMeHTOeTOHa; Kao JIOMJbeH, Ka-
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MeH ce MOXe yIIOTpeOUTY 3a M3paay KaMeHnX Habadaja, HacuIla, UCITyHa 1
Ip.; Kao JIoM/beH win oOpabeH, kaMeH ce MOXe yIIOTpeOUTH 3a cBa 3uarba
v o0J1arama (HUCKOTpaliba, XV POTPaIEha).

[oBpwiuncku kon ,, oprwe Komapuye” — Kamenosiom ce Hastasu Ha 14 km
on Kparyjesua y cerry I'opme Komapuiie (cymka 1,17). CreHcka Maca je ripef-
CTaBJbeHa CJIOjeBUTVIM JTOJIOMUTCKVIM MepMepoM ITpeKaMOpujcke CTapOCT.
Kamen ce MoXke yIToTpeOwUTV 32 MPOM3BOAILY arperara 1 M3pajy MeXaHWdIKi
VTV XeMVjCKV CTaOWMITM30BaHVIX TOFIX VI TOPHMX Hocehrix ciiojeBa KOJTOBO3-
HMX KOHCTPYKIIMja (TaMIIOH, cTabwiIn3aliyje IeMeHTOM 1 OUTyMeHOM); 1ie-
MeHTOeTOHa; Kao JIOM/beH, KaMeH ce MOKe YITOTpeOuUTH 3a n3pay KaMeHVX
Habauaja, HacuIIa, MCITyHa ¥ JIp.

[oBpwiuncku kon , Jpaua” — KameHosiom ce Hastasu Ha mmyTy Kparyje-
Bail - ['opmsy Mwitanosar, Ha 10 km on Kparyjesna npema ceny [paua,
yOasbeH of, cesia oko 2 km (cyimka 1,18). KameHostoMm HUje y ekcIuioaTariyjn.
CreHcka Maca je mpeficTaB/beHa CJI0jeBUTVIM KpeurhbaKOM KpeJlHe CTapOCT.
KameH ce Moxxe yrmoTpeOWUTVI 3a TPOM3BOGY arperara v M3paay MexXaHIKI
VTV XeMVjCKV CTaOMIT30BaHVIX TOFIX VI TOPHMX Hocehrix ciojeBa KOJTOBO3-
HMX KOHCTPYKIIMja (TaMIIOH, cTabwiIn3aliyje IeMeHTOM 1 OUTyMeHOM); 1ie-
MeHTOeTOHa; Kao JIOM/beH, KaMeH ce MOXe YIIOTpeOUTI 3a M3pagy KaMeHVIX
Habauaja, HacuIIa, MCITyHa ¥ JIp.

[oBpwuncku xon ,,Yexobuhia majoan” — KameHoroMm ce Hajtasm y ceiy
Jbyspaiy, 4 km o acdarrHor nyta 'oprsu Mwtanosar - Kparyjesaii, 23 km
oz, 'opwer Mwtanosna (omka 1,19). Crencka Maca je mmpeficTaB/beHa OaHKO-
BUTO JIy9eHVIM aHJIe3UTOM HeoreHe crapocTi. KameH ce Moxe yroTpebwrn 3a
ITPOV3BO/IELY arperara U n3pajly cjiojeBa KOJIOBO3HVX KOHCTPYKIIMja (3aBUCHO
oz, caoOpahajHor onrepehersa); 3a MpoM3BOIbY TyllaHMKA 3a U3Pajly 3acTopa
JKeJIe3HIUKVIX TIPYTa; 3a M3pajy KOIIKM, IUI0Ya, MBUYIbaKa M JIp. KaMeHe Ta-
JIaHTepwUje; 3a CBa 3Mlarba 1 objIararma y HUCKOTPaIEbV VI XUIIPOTPa/TEbA

IoBpwiuncku xon , HenadoBulia 6pdo” — KameHosoMm ce Hastasu ca JiecHe
crpane 1myta ['opmut Miwtanosaii - Kparyjesar, 4 km on myta y certy Jbyspatin
(cmmka 1,20). CreHcka Maca je HpezicTaB/beHa IUIOYacTo 1 OaHKOBUTO JIyye-
HVIM aHJIe3UTOM HeoreHe ctapocTi. Kamen ce Moxe ymoTpebuTy 3a Irpoms-
BOZIFbY arperara ¥ m3pajly cjiojeBa KOJIOBO3HMX KOHCTPYKIIMja (3aBVICHO Of,
caobpahajuor onrepehersa); 3a IIpoU3BOAY TyLIAHMKA 3a M3pajy 3acTopa
JKeJIe3HIYKIIX TIPyTa; 3a M3pajly KOIIKe, IUIOYa, MBUYIbaKa ¥ JIpyre KaMeHe
rajJlaHTepwuje; 3a CBa 3vlarka 1 o0J1arara y HYCKOTpaIEby M XV POT PaTFbIA.
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[oBpwiuncku xon , beueBuya” — TTOBPIIMHCKM KOII ce HaJIas! ca JieBe
crpane nyta Kuuh - Bape - 'opwu Mwianosarl, 1 km op, cesta Tononmtie
y ceity beuesuiia (cyimka 1,21). Crencka Maca je mmpeficTaB/beHa IUI049acTo U
0aHKOBUTO JIy9eHVM aH/Ie3UTOM HeoreHe cTapocTi. KameHn ce moxe yrio-
TpeOuTHu 3a IIPOM3BOMILY arperara 3a mspaiy Be3Hor u xabajyher cioja on
acdanT-06eToHa; 3a TPOM3BOIHY TYIIAHVKA 3a M3Pajly 3aCTOPa KeIe3HMIKIX
IIpyTa; 3a M3pazly KOIKY, IUIoYa, MBUYHbaKa 1 pyre KaMeHe rajlaHTepuje; 3a
CBa 3uIarba 1 obj1arara y HMCKOTpa/Iiby M Xvporpaasi. IlepcnexkTnsHOCT
JIeXuINTa je BenMka. Ha ocHOBy 1moaTaka O HeTpOJIONIKMM, XeMUjCKUM W
TeXHWYKMM KapaKTepucTiKaMa KaMeHa, CTeHCKa Maca je BYICOKOT KBajIuTeTa
Kao CMpPOBVHA 3a ITPOM3BO/IIbY KaMeHOT arperara 3a HapefleHe HaMeHe.

3akpydHa pa3MaTpama

OcyM TeXHYKOT 1 apXUTEKTOHCKOT KaMeHa, y IITyMa/IijcCKOM OKPYTy
ce jaBJbajy U JIXMIITA IOPIIeJIaHCKMX M BaTPOCTaJIHMX IMHa y Pymosim-
Ma, [lapocasy, Bykosuky v Bpouim kop, Apanbesiosiia. 3a jiexuinre a30ecta
y Crparapmma, 300r yTBpbeHnx KaHIleporeHMx cBojcTaBa OBe MaTepuje, He
rocToju MHTepecoBamse. Y JIvmmuim xop, ['py>ke Hastasu ce je;IHO pecrieKTa-
OwtHO s1eXxuiITe rurica 1 aaxuapuTa y Cpouju. Jlexxuinre je 70BOJbHOT Ka-
nanmreTa Jia mogMupu goMahe norpede, ajm je moTpakia Majia (yIJIaBHOM
caMo y MHJIyCTpUjU 1IeMeHTa), TaKo Jla ce IPOM3BO/IH-a OfIBMja ca Iay3ama.

Jenan Gpoj nexxuinTa rpabeBUMHCKOT KaMeHa, Kao IIITO Cy MajiaHu OKO
barounne, Benuary v cjI. cy HeIrpeKMIHO aKTMBHY, JIOK Ce Y HeK/Ma IIpo-
V3BO/IHbA OJIBMja IIOBpeMeHO, y CKJlafy ca moTpebama TPXKMIITa, OJHOCHO
Kpajrber KOpUCHMKa.

[Tpema aKTyeJTHUM IIpOIIMICUIMa KOjyI peryJIuIny OBy 001acT, opraHu-
3aIIMja Koja ce OaBM eKCIUIOATalljoM CMPOBIHA Ay>KHa je 11a y Oy1tet Perry-
6rmke CpOuje yrutatn ofpebeHa cpesicTBa kao HakHajy (,pyaHa peHTa”)
(JoBanosuh u Llapesuh, 2006; Josanosuh 1 gp. 2013; 2014). YV ciygajy reo-
JIOMIKMX rpabeBMHCKMX MaTepujajia TO, Ha OCHOBY Ypede o BUCMHM Hak-
Hajle 3a Kopuitherme HeMeTaJIMYHUX CUPOBMHA 3a JJo0ujare rpabesnH-
ckmux MaTtepujaia 3a 2016. ronuny (, Ciry>xx6enn rimacauk PC” 6p 97/2015)
IpuKa3aHo je y Taben 1.
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Tabena 1 - Bucuna nakuade 3a xopuwifierse Hememaiuunux cupobuna 3a dodujaree epabebun-

ckux mamepujasra 3a 2016. 200uHy

Texnuukxo-epabeBuncku KameH — ceOuMeHmHe 1L Memamopgre cinexe:

Kpeurhak 23,50 mytHapa
ITOJIOMUT 23,50 nyHapa
TOJIOMUTVICAaHU KpeurhaK 23,50 nuHapa
MepMepUcaH KpeUurbaK 23,50 nuHapa
MepMepUCaHU JOJIOMUT 23,50 nuHapa
MepMep 23,50 nuHapa
Texnuuko-epabeBuncku Kamen - Mazmamcke cmeue:
rpaHuT 33,50 puHapa
rPaHOVIOPUT 33,50 nuHapa
TpaxuT 33,50 puuapa
AT 33,50 puHapa
AHIe3UT 33,50 puHapa
aHgesuT - basasT 33,50 puHapa
DazainT 33,50 guHapa
nvjabas 33,50 guHapa
amdwmbormr 33,50 nuHapa
rabpo 33,50 guHapa
Apxumexmoncko-epabeBuncku Kamen:
TpaHUT 57 nunapa
rPaHOVIOPUT 57 nunapa
OazaiT 54 nuHapa
MepMep 57 puHapa
Kpedrbaduka Opeua 57 nunapa
MepMepHa Opeda 57 numapa
TpaBepTUH 57 nunapa
Ourap - cura 57 nunapa
MepMepPHIM OHUKC 57 nunapa
KpeurbaK 51 puHapa
Laune u cupoBune 3a onexapcky u Kepamuuxy uHOycmpujy:
KepaMuuKa IJIMHa 27,50 nyHapa
oreKapcKa IMHa 16,50 nuHapa
j1ec 16,50 nuHapa
BaTpoCTajIHa MJIMHA 22,50 nuHapa
KaOJIMHUTWCAHY TPAaHUT 27,50 nyHapa
dercrat 27,50 puHapa

Cupobune 3a yemenmuy uHOYycmpujy u uHOYcmpujy Kpeua:

JIariopary

‘ 33,50 puHapa
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JIAIIOPOBUTM KpeurbaK 23,50 puHapa
Kpeurbak 23,50 guHapa
TIIC 22,50 guHapa
cBe BpcTe Tydosa 22,50 mytHapa
Kaayujym-xapoonamua cupoBuna xao nynuso 3a unoycmpujy 0oja u aaxoba,
pacadnux u mepmMou30AAYUOHUX MAMEPUANA U Y OPY2UM UHOYCMPUJCKUM 2paHaMa:
MepMep 57 puHapa
KaJIIINT 57 puHapa
IOJIOMUT 57 puHapa
JOJIOMUTVICAHW KpeuraK 57 puHapa
MepMeprCcaH/ KpeutbaK 57 puHapa
KpeurbaK 57 puHapa
K6apynu necax u newuap, epabeBunciu necax u wioyHax:
KBapIIHM IIecak 27,50 nyHapa
rpabeBMHCKM Hecak 19,50 nuHapa
rpabeBMHCKM NUBYHAK 19,50 nuHapa
KBapILHM [Ielrdap 22,50 puHapa
Cupobune 3a Bampocmarny unoycmpujy:
MarHe3uT ‘ 57 punapa

AKO IIPeTHoCTaBMMO [1a BEJIMKM €0 HaBe[eHVX IIOrOHa pPacIioyiaxe
CBVIM HEOIIXOIIHVIM JJ03BOJIaMa 3a eKCIUIoaTallyjy, OH/Ia 3HaMO Jia ce /1e0 HakK-
Hazie (40%) xoja ce yrwtahyje y Oy1iet Pery6rmike CpOrije, Bpaha jemyiemiim j1o-
KaJIHe caMoyIIpaBe. Tako 11 IIOCTOju MHTepec 3a eKCIUIoaTallyjy OBe BPCTe CU-
posuHe. [TosuTrBaH yTHIIaj MOXe J1a ce OIiefa ¥ y 3allolbaBakby JIOKAITHOT
CTaHOBHWMIIITBA, Kao 1 yHarpeberwy MHPPaCTPyKTYpHIUX CUCTeMa (JIOKIHM
Iy TeBY, eJ1. eHePreTCKM KarlalliTeTy, BOAOBOI...) (JosaHosuh 11 Vimih, 2004).

HapasHo, ntosuTmBHM edeKTy eKcIUloaTalyje IreosIomKux rpabesmH-
CKMX MaTepujajla Ha pa3Boj JIOKaJIHe 3ajeqHIIIe, I1a VM pervioHa, MOry 1ia Oyay
YTPOXKeHM YKOJIVKO Ce MCK/byde IIPVHITIIN Ofp>XMBOT Kopuiithera (Bekrh,
2008). HeamexBaTHa eKcIUIOATallja MOXKe HeraTMBHO [1a Ce Ofpasit Kpo3
YHUILITaBabe IUIOAHOT IOJ/bOIIPUBPEIHOT 3eM/BIIIITA, IIPOBOLMIPAEhe epO3VIB-
HVIX IIpolleca (OZpoHa, KIM3MIITA...), 3arabere IoI3eMHMX Bozia 1 ITOBPIIVIH-
CKMX BOJIOTOKOBA, JleBacTHparbe JIOKAJTHNX caoOpahajHuia ycrtey, IrpeBesnKor
onrepehema, yrpoxasare OMonyBep3nTeTa, ¥ HeCIIpoBobere Mepa peKyil-
THBaLyje (IpeMa of00peHOM IIPOjeKTY ) ITOocIe 3aBpIIleTKa PyJapcKyX pajosa.
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Abstract: Geological building materials that include building stones (structural and
dimension stone), stones used to produce construction materials (binders, thermal
insulation) and industrial stones are among the more important natural or, more
specifically, geological resources. Their use is mostly related to construction, but
also to certain other industries. When an area abounds in these resources, this can
significantly boost its development, provided that the resources are used in a sus-
tainable manner. This article discusses the possibilities of the Sumadija District.

Key words: geological building materials, building stones, stones used to produce
construction materials, industrial stones, Sumadija District

Introduction

Serbia’s unique geotectonic location features a highly diversified geo-
logical structure and lithologic composition which is a consequence of many
geological processes that affected the region. They created a variety of geo-
logical formations and deposits of metallic and nonmetallic ores, fuels and
finally - stones which, as geological materials, can be used in construction.

The term “geological building materials” is primarily used in deter-
mining the mining potential of a particular region. Some classifications, as
the one provided by law (Mining and Geological Surveying Act, published
in “The Official Gazette of the Republic of Serbia” No. 101/15), place those
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materials among nonmetallic minerals, but we believe that, although they do
not belong to the group of metallic ores or fuels, they deserve separate men-
tion, considering their specific applications.

We should further distinguish between building stones that can be
structural (used in roadbuilding, hydraulic engineering, and also for stone
structures or concrete structures etc.) or dimension stones (used as tiles or
for paving etc.), then stones used to produce construction materials (binders,
thermal insulation, glass etc.) and industrial stones (various types of bricks,
ceramics, stone molding etc.) (Siegesmund and Torok, 2014).

Structural stones used in high-rise construction (for concrete production,
stone structure building), in roadbuilding, laying foundations, for drainage
ditches, waterworks facilities etc. are available in sufficient quantities in Ser-
bia, however, the geographic locations of deposits of high-quality stone are not
always easily accessible. It is a raw material whose rather low price increases
significantly as we count in the cost of transporting it from the quarry to the
end users. Moreover, stone quarrying raises questions as to the impact on the
environment, failed land rehabilitation and lack of other measures that would
ensure better protection of nature and of the environment (Jovanovi¢, 2015).

The dimension-stone industry uses a wide range of stones (as tiles and
for paving, production of decorative items etc.), which certainly depends on the
trends in architecture, but also on the durability of color, resistance to weather-
ing and workability of the stones (which affects the price) (Gaji¢ et al. 2011).

Geological Building Materials in the Sumadija District

Considering their economic and commercial importance, these raw
materials are usually overlooked in favor of more cost-effective metallic and
classic nonmetallic materials or fuels. This article, however, should paint a
bigger picture about their possible effects on the development of a region on
an example of a district in central Serbia.

Parts of the Sumadija District abound in various high-quality stones
and the area has an already established tradition of quarrying and process-
ing geological building materials, particularly structural and dimension stone.
Surveys conducted in order to create the regional planning maps (RPM) have
identified the following stone deposits (quarries) as shown in the Figure 1.
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Figure 1 - Deposits of geological building materials in the Sumadija District
1. “Stan” quarry; 2. “Glisica Majdan” quarry; 3. “Mala Orlovica” quarry; 4.
“Babiéa Rt” quarry; 5. “Vrbicki Kop” quarry; 6. “Vencac” quarry; 7. “Brezovica”
quarry; 8. “Krecana” quarry; 9. “Kamenica-Torovi” quarry; 10. “Jarmenovci”
quarry; 11. “Vucjak” quarry; 12. “Gradac” quarry; 13. “Velika Strazevica” quar-
ry; 14. “Josanicki Prnjavor” quarry; 15. “Samar” quarry; 16. “Donje Komarice”
quarry; 17. “Gornje Komarice” quarry; 18. “Draca” quarry; 19. “Cekovica Ma-
jdan” quarry; 20. “Nenadoviéa Brdo” quarry; 21. “Becevica” quarry

(RPM for the area of Sumadija, Pomoravlje, Ragka and Rasina Districts)

“Stan” quarry - located on the left-hand side of the road between
Arandjelovac and Lazarevac in the village of Progorevci, at 15 km from
Arandjelovac (Figure 1.1), this quarry has a rock mass made up of tabular
and banked blocks of Miocene granite. The quarry is not active. The stone
may be used to produce aggregate and build road bases (depending on the
expected traffic load), as well as for the production of cubes, slabs, curbs and
other items intended for all types of building, paving and tiling in low-rise
construction and hydraulic engineering.
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“Glisiéa Majdan” quarry - located on the left-hand side of the road be-
tween Arandjelovac and Lazarevac in the village of Partizani, at 10 km from
Arandjelovac (Figure 1.2), this quarry has a rock mass made up of tabular
blocks of Miocene granite. The quarry is not active. The stone may be used to
produce aggregate and build road bases (depending on the expected traffic
load), as well as for the production of crushed stones for railroad track bal-
last and cubes, slabs, curbs and other items intended for all types of paving
and tiling in low-rise construction and hydraulic engineering.

“Mala Orlovica” quarry - located near the road between Arandjelovac
and Lazarevac at 3.5 km from Arandjelovac in the direction of Bukovik vil-
lage on Orlovica Hill (Figure 1.3), this quarry is not active and it has a rock
mass made up of tabular and banked blocks of Miocene granite. The stone
may be used to produce aggregate and build road bases (depending on the
expected traffic load), as well as for the production of cubes, slabs, curbs and
other items intended for all types of paving and tiling in low-rise construc-
tion and hydraulic engineering.

“Babica Rt” quarry - located on the left-hand side of the road between
Arandjelovac and Lazarevac in the village of Bukovik, at 6 km from Arandjelo-
vac (Figure 1.4), this quarry has a rock mass made up of banked and tabular
blocks of Miocene granite. The stone may be used to produce aggregate and
build road bases (depending on the expected traffic load), as well as for the pro-
duction of cubes, slabs, curbs and other items intended for all types of paving
and tiling in low-rise construction and hydraulic engineering (Figure 2, 1-3).

Figure 2 - “Babica Rt” quarry, 1. Exploitation of granite blocks;
2. Saw cutting of granite slabs; 3. Production of granitic cubes
(photo: I. Carevic)

“Vrbicki Kop” quarry - located in the village of Vrbica, at 7 km from
Arandjelovac (Figure 1.5), this quarry has a rock mass made up of tabular and
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banked blocks of Miocene marble. The stone may be used as dimension stone
or as industrial stone, or also to produce aggregate and build mechanically or
chemically stabilized upper and lower layers of road bases (subbase, cement
and bitumen stabilization), as well as for the production of concrete. The stone
in its crushed form can be used to build foundations, embankments or as a
filler etc. The crushed or dimension stone can be used for all types of building,
paving and tiling (in low-rise construction and hydraulic engineering).

“Vencac” quarry - located on the right-hand side of the road between
Arandjelovac and Topola in the village of Banja, at 6.5 km from Arandjelo-
vac (Figure 1.6), this quarry has a rock mass made up of tabular and banked
blocks of Miocene marble. The stone may be used as dimension stone or
as industrial stone, or also to produce aggregate and build mechanically or
chemically stabilized upper and lower layers of road bases (subbase, cement
and bitumen stabilization), as well as for the production of concrete. The
stone in its crushed form can be used to build foundations, embankments
or as a filler etc. The crushed or dimension stone can be used for all types of
building, paving and tiling (in low-rise construction and hydraulic engineer-
ing). This is one of the quarries with great potential. Based on the informa-
tion on petrologic, chemical and technical properties of the stone, the rock
mass has high quality and it can be used both as dimension stone and as
construction aggregate (Figure 3, 1-3).

Figure 3 - “Vencac” quarry, 1,2. Frame-saw cutting of
marble blocks; 3. Plant for the production of grind marble
(photo: I. Carevic)

“Brezovica” quarry - located on the right-hand side of the road be-
tween Arandjelovac and Topola, at 7 km from Arandjelovac near “Vencac”
quarry (Figure 1.7), this quarry has a rock mass made up of massive Mio-
cene marble. The stone may be used as dimension stone or to produce ag-
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gregate and concrete. The stone in its crushed form can be used to build
foundations, embankments or as a filler etc. The crushed or dimension
stone can be used for all types of building, paving and tiling (in low-rise
construction and hydraulic engineering).

“Krecana” quarry - located on the right-hand side of the local road Arand-
jelovac - Lipovac - Topola, at 8 km from Arandjelovac (Figure 1.8), this quarry
has a rock mass made up of massive, tabular and banked blocks of Miocene
marble. The stone may be used to produce aggregate and build mechanically
or chemically stabilized upper and lower layers of road bases (subbase, ce-
ment and bitumen stabilization), as well as for the production of concrete. The
stone in its crushed form can be used to build foundations, embankments or as
a filler etc. The crushed or dimension stone can be used for all types of build-
ing, paving and tiling (in low-rise construction and hydraulic engineering).

“Kamenica-Torovi” quarry - located at 1.5 km from Topola, on the right-
hand side of the old road between Topola and Arandjelovac that stretches
along the River of Kamenica (Figure 1.9), this quarry has a rock mass made
up of tabular limestone that dates back to Cretaceous. The stone may be used
to produce aggregate and build mechanically or chemically stabilized upper
and lower layers of road bases (subbase, cement and bitumen stabilization),
as well as for the production of concrete. The stone in its crushed form can
be used to build foundations, embankments or as a filler etc. The crushed or
dimension stone can be used for all types of building, paving and tiling (in
low-rise construction and hydraulic engineering).

“Jarmenovci” quarry - located at 24 km from Topola, at 4 km to the
left of the road between Topola and Rudnik, along the River of Jarmenovci
(Figure 1.10), this quarry has a rock mass made up of tabular and massive
blocks of limestone dating back to Cretaceous. The stone may be used to
produce aggregate and build mechanically or chemically stabilized upper
and lower layers of road bases (subbase, cement and bitumen stabilization)
or road bases in general (depending on the expected traffic load), as well as
for the production of concrete. The stone in its crushed form can be used to
build foundations, embankments or as a filler etc. The crushed or dimension
stone can be used for all types of building, paving and tiling (in low-rise con-
struction and hydraulic engineering).

“Vucjak” quarry - located on the left-hand side of the road between
Kragujevac and Topola, at 23 km from Kragujevac, at 4.5 km from the road
in the village of Vlak¢a (Figure 1.11), this quarry has a rock mass made up
of tabular limestone dating back to Cretaceous. The stone may be used to
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produce aggregate and build mechanically or chemically stabilized upper
and lower layers of road bases (subbase, cement and bitumen stabilization),
as well as for the production of concrete. The stone in its crushed form can
be used to build foundations, embankments or as a filler etc. The crushed or
dimension stone can be used for all types of building, paving and tiling (in
low-rise construction and hydraulic engineering).

“Gradac” quarry - located on the left-hand side of the road between
Batocina and Kragujevac, at approximately 5 km from Batocina (Figure 1.12),
this quarry has a rock mass made up of massive Precambrian dolomitic mar-
ble. The stone may be used to produce aggregate and build mechanically
or chemically stabilized upper and lower layers of road bases (subbase, ce-
ment and bitumen stabilization) or road bases in general (depending on the
expected traffic load), as well as for the production of concrete and ballast
for the railroads (as crushed stone). The stone in its crushed form can also
be used to build foundations, embankments or as a filler etc. The crushed or
dimension stone can be used for all types of building, paving and tiling (in
low-rise construction and hydraulic engineering). This is one of the quarries
with high potential. Based on the information on petrologic, chemical and
technical properties of the stone, the rock mass has high quality and it can be
used as construction aggregate.

“Velika Strazevica” quarry - located on the left-hand side of the road
between Batocina and Kragujevac, at approximately 5 km from Batocina
(Figure 1.13), this quarry has a rock mass made up of massive Precambrian
dolomitic marble. The stone may be used to produce aggregate and build
mechanically or chemically stabilized upper and lower layers of road bases
(subbase, cement and bitumen stabilization) or road bases in general (de-
pending on the expected traffic load), as well as for the production of con-
crete and ballast for the railroads (as crushed stone). The stone in its crushed
form can also be used to build foundations, embankments or as a filler etc.
The crushed or dimension stone can be used for all types of building, paving
and tiling (in low-rise construction and hydraulic engineering).

“Josanicki Prnjavor” quarry - located in the village of Prnjavor to the
right of the River of JoSanica. It is situated at 12 km to the west from Svetoza-
revo (Figure 1.14), this quarry has a rock mass made up of massive Precam-
brian dolomitic marble. The stone may be used to produce aggregate and
build mechanically or chemically stabilized upper and lower layers of road
bases (subbase, cement and bitumen stabilization). The stone in its crushed
form can also be used to build foundations, embankments or as a filler etc.
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“Samar” quarry - located on the right-hand side of the road Kragujevac
- Batocina - Lapovo, at approximately 12 km from Kragujevac (Figure 1.15),
this quarry has a rock mass made up of massive Jurassic limestone. The stone
may be used to produce aggregate and build mechanically or chemically
stabilized upper and lower layers of road bases (subbase, cement and bitu-
men stabilization) or road bases in general (depending on the expected traf-
fic load), as well as for the production of concrete. The stone in its crushed
form can also be used to build foundations, embankments or as a filler etc.
The crushed or dimension stone can be used for all types of building, paving
and tiling (in low-rise construction and hydraulic engineering). This is one
of the quarries with great potential. Based on the information on petrologic,
chemical and technical properties of the stone, the rock mass has high qual-
ity and it can be used as construction aggregate.

“Donje Komarice” quarry - located near the road between Kragujevac
and Lapovo (the old road), at 16 km from Kragujevac in the village of Donje
Komarice (Figure 1.16), this quarry has a rock mass made up of tabular Pre-
cambrian dolomitic marble. The stone may be used to produce aggregate
and build mechanically or chemically stabilized upper and lower layers of
road bases (subbase, cement and bitumen stabilization), as well as for the
production of concrete. The stone in its crushed form can also be used to
build foundations, embankments or as a filler etc. The crushed or dimension
stone can be used for all types of building, paving and tiling (in low-rise con-
struction and hydraulic engineering).

“Gornje Komarice” quarry - located at 14 km from Kragujevac in the vil-
lage of Gornje Komarice (Figure 1.17), this quarry has a rock mass made up
of tabular Precambrian dolomitic marble. The stone may be used to produce
aggregate and build mechanically or chemically stabilized upper and lower
layers of road bases (subbase, cement and bitumen stabilization), as well as
for the production of concrete. The stone in its crushed form can also be used
to build foundations, embankments or as a filler etc.

“Draca” quarry - located near the road between Kragujevac and Donji
Milanovac, at 10 km from Kragujevac towards the village of Draca, 2 km away
from the village itself (Figure 1.18), this quarry is not active and it has a rock
mass made up of tabular limestone dating back to Cretaceous. The stone may
be used to produce aggregate and build mechanically or chemically stabilized
upper and lower layers of road bases (subbase, cement and bitumen stabiliza-
tion), as well as for the production of concrete. The stone in its crushed form
can also be used to build foundations, embankments or as a filler etc.
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“Cekovica Majdan” quarry - located in the village of Ljuljaci, at 4 km
from the asphalt road between Gornji Milanovac and Kragujevac and at 23
km from Gornji Milanovac (Figure 1.19), this quarry has a rock mass made
up of banked blocks of Neogene andesite. The stone may be used to produce
aggregate and build road bases (depending on the expected traffic load), as
well as for the production of crushed stones for railroad track ballast and
cubes, slabs, curbs and other items intended for all types of paving and tiling
in low-rise construction and hydraulic engineering.

“Nenadovica Brdo” quarry - located to the right of the road between
Gornji Milanovac and Kragujevac, at 4 km from the road in the village of
Ljuljaci (Figure 1.20), this quarry has a rock mass made up of tabular and
banked blocks of Neogene andesite. The stone may be used to produce ag-
gregate and build road bases (depending on the expected traffic load), as
well as for the production of crushed stones for railroad track ballast and
cubes, slabs, curbs and other items intended for all types of paving and tiling
in low-rise construction and hydraulic engineering.

“Becevica” quarry - located on the left-hand side of the road Kni¢ - Bare
- Gornji Milanovac, at 1 km from the village of Toponice in the Bec¢evica vil-
lage (Figure 1.21), this quarry has a rock mass made up of tabular and banked
blocks of Neogene andesite. The stone may be used to produce aggregate
which has its application in building the wearing and binding courses out of
asphalt concrete, as well as for the production of crushed stones for railroad
track ballast and cubes, slabs, curbs and other items intended for all types of
paving and tiling in low-rise construction and hydraulic engineering. This is
one of the more quarries with high potential. Based on the information on
petrologic, chemical and technical properties of the stone, the rock mass has
high quality and it can be used as construction aggregate.

Conclusion

Apart from the building stone that can be used as structural or dimen-
sion stone, there are deposits of porcelain and refractory clays in the villages of
Rudovci, Darosava, Bukovik and Vrbica near Arandjelovac. There is no inter-
est in the deposits of asbestos in Stragari due to the carcinogenic properties of
the mineral. The village Lipnica near GruZza has a single noteworthy deposit of
gypsum and anhydrite in Serbia. The deposit has enough capacity to cover the
nation-wide needs, however the demand is low (the material is mostly used
in the production of cement), so that the production takes place with hiatuses.
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There is continuous activity around certain deposits of building
stone which are quarried near Batoc¢ina, Vencac etc. while there is only oc-
casional activity in other quarries - sufficient to satisfy the demand of the
market and the end users.

As provided for under the applicable laws governing the field, a min-
ing company that extracts raw materials is required to pay a certain amount
of taxes (known as mining royalties) into the Serbian budget (Jovanovic¢
and Carevi¢, 2006; Jovanovic et al. 2013; 2014). When it comes to geological
building materials, the Order on Royalties for Extracting Nonmetallic Raw
Materials as Building Materials of 2016 (“Official Gazette of the Republic of
Serbia” No. 97/2015) lists the Table 1.

Table 1 - Order on Royalties for Extracting Nonmetallic Raw Materials as Building Materials
of 2016

Structural building stone - sedimentary and metamorphic rock:

limestone RSD 23,50
dolomite RSD 23,50
dolomitic limestone RSD 23,50
marble limestone RSD 23,50
marble dolomite RSD 23,50
marble RSD 23,50
Structural building stone - igneous rock:
granite RSD 33,50
granodiorite RSD 33,50
trachyte RSD 33,50
dacite RSD 33,50
andesite RSD 33,50
andesite - basalt RSD 33,50
basalt RSD 33,50
diabase RSD 33,50
amphibolite RSD 33,50
gabbro RSD 33,50
Dimension building stone:
granite RSD 57
granodiorite RSD 57
basalt RSD 54
marble RSD 57
limestone breccia RSD 57
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marble breccia RSD 57

travertine RSD 57

tufa RSD 57

marble onyx RSD 57

limestone RSD 51

Clays and raw materials used in brick and ceramic manufacture:
ceramic clay RSD 27,50
brick clay RSD 16,50
loes RSD 16,50
refractory clay RSD 22,50
kaolinite granite RSD 27,50
feldspar RSD 27,50

Raw materials used in cement and lime industry:

marlston RSD 33,50
argillaceous limestone RSD 23,50
limestone RSD 23,50
gypsum RSD 22,50
all sorts of tuffs RSD 22,50

Calcium-carbonate used in the paint and coatings industry as afiller, or in the produc-
tion of materials for external cladding and thermal insulation and in other industries:

marble RSD 57
calcite RSD 57
dolomite RSD 57
dolomitic limestone RSD 57
marble limestone RSD 57
limestone RSD 57
Quartz sand and sandstone, construction sand and gravel:
quartz sand RSD 27,50
construction sand RSD 19,50
construction gravel RSD 19,50
quartz sandstone RSD 22,50
Raw materials used in industrial fireproofing:
magnesite ‘ RSD 57

Assuming that the majority of quarries mentioned above do have the
licenses to extract geological building materials, we should note that a por-
tion of the royalties (40%) deposited into the Serbian budget is actually re-
turned to the local government. This is why there is interest to extract such
materials. Another positive effect would come in the form of employment of
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local population and improvement of the infrastructure (local roads, power
and water supply etc.) (Jovanovic¢ and Ili¢, 2004).

Of course, any positive effects on the development of the local commu-
nity and the region that may arise out of the extraction of geological building
materials may be of little benefit if the principles of sustainability are disre-
garded (Djeki¢, 2008). Inadequate quarrying can have adverse effects on the
environment such as the destruction of fertile agricultural land, causing ero-
sion (rockfall, landslides etc.), pollution of groundwater and surface water,
ruining of local roads due to excess load they are exposed to, endangering
biodiversity and failed land rehabilitation (which is usually projected) after
the quarrying is complete.
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