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JaBHoO npeTnpuvjaTve 3a ApXKaBHU NaTULLTa

VHxXnHepcka nHctutyumnja Ha MakegoHuja



BoBepneH 360p

M3mnHaa Tpu rogmHn of MNperoT MakegoHCKM KOHIpec 3a naTuilTa,
a nako BTopumoT BeLle nnaHvpaH 3a 2021, naHgemujaTta ro Hanpasu
cBoeTo. EgHOCTaBHO 3anpe cBeTOT, ce peceTupalle ckopo ce. Ho
He n rpagexnHuwTeoTo. Ce 3a6aBn paboTaTa, HO He 3anpe Kako BO
apyrute gejHoctn. Ce HameTHaa HOBUW Npeau3BULMA.

OBaa roguHa ro ogbenexysame jybunejoT 55 rognHm og ocHoBane
Ha [OpywTBoTo 3a natuwTta Ha Penybnuka Makeponuja (OMM).
OpylwTBOTO HEe camMO LWTO € efHa Of HajcTapute CTPYYHM
acoumnjaumm Bo PC MakegoHuja, TyKy ce noBeke CTaHyBa aKTUMBEH YMHWUTEN BO HaLeTo
OMLITECTBO, M3pa3eHo NpPeKy akTUBHOCTUTE Ha CBOUTE YNEHOBM U rpafeXHu KOMMaHUM Kow
npmaoHecyBaar 3a Toa.

Bo Taa Hacoka e n opraHusaunjata Ha BtopmoT MakegoHCKu KoHrpec 3a natuwrta. CTtekHaTnoT
BMCOK pejTuHr Ha [MpBnoT MakegoHCku KoHrpec 3a natuwTta ogpkaH Bo 2019 muctotaka uma
ronemMo BrvjaHne Ha AedrHUpaHeTo Ha LennTe 1 HacTojyBawaTa 3a nogobpa opraHu3auuja.
BceylwHocT, He cnyyajHo oBoj BTop MakedoHCKM KOHrpec 3a naTuiTa € ejeH o Haj3HavajuTe
HacTaHu BO obnacta Ha naTuwiTa He caMo Kaj Hac, TYKY 1 BO NOLUMPOKNOT PErNOH.

Mako BO crnopToT ogamHa e nos3Hata Agesu3aTta geka ,JlonecHo e ga ce ocBou TuTynaTta,
OTKOJIKY Ja Ce 0ApXM*“, cnopes JoCerallHNTE aHraXKMaHn U akTUBHOCTU, MOXe [a KakeMe eka
Mo CUTE BITIOXXEHU HaMNopw, o4eKyBaMe eKa Ke ro nocTurHeme n HagMnHemMme HMBOTO Ha |_|pBVIOT
MakegoHcku KoHrpec 3a natuwTa. bpojoT Ha 06jaBeHn Hay4YHO — CTPYYHM TPYAOBW, KBANUTETOT
Ha HayyHnot opbop coctaBeH o noBeke opf 40-TMHA BPBHM HAy4YHO — CTPY4YHM
npodecroHarnLm Bo oBaa obnact, npeTcTaByBaaT HajaBa 3a Toa.

MHaky, eBMOEHTHO € [eKka CeBKyrnHaTa eKOHOMCKa cuTyauuja He caMo kaj Hac, a 0coGeHo
aKTyernHuTe COCTOjOU BO rpafeXHUOT CEeKTOp BO ApXasaTa He HW ofaT Bo npumor. Ho Tyka
Tpeba apxaBaTa [a ro npenosHae rpafexHNLITBOTO Kako eeH Of HajMOKHUTE 3anyaHuLmy Kom
MoXaT [a ja noeneyaT MakeloOHckaTa ekoHoMuWja HaHanpen. Cnopen nogaTouuTe,
rpafexHuLLITBOTO Bp3yBa okomny 30 CTOMaHCKM rpaHKu M TOKMY 3aToa Toa e rMaBeH reHepaTop
Ha MO3UTUBHM EKOHOMCKM NMpoMeHu. Ako paboTu rpadexHuoT cekTop, Ke (yHKUMOoHMpaaT
ycnewHo ywte 30-TMHa ApyrM CTOMaHCKM AejHOCTU. 3atoa HeomnxoAHuW ce WHBECTULUKM BO
KanuTanHu oGjeKkTu, Kako LITO ce npen ce marpagbata Ha naTuwTa, XKenesHuum u gpyru
KanuTanHu ob6jekTn, Kako 1 NoaapLIKa Ha Make4OHCKUTE rpafeXHU KOMMaHuu.

BO KOHTEKCT Ha UCKa)KaHOTO, Ke ro uuTupam nopaHewHnoT npemmnep Ha Benuka bputaHuja
BurcmoH Yepyurn, koj pekorn:

»IlecMuMuncToT rnega npo6nem Bo cekoja npumnuka,
a oNTUMUCTOT rneaa NpuUnuka Bo cekoj npobnem“

HoBuTe Lenn Bo oBaa obnacTt nokpaj n3rpagbata Ha natmwTa Tpeba aa bugat HacouYeHU U KOH
Beke n3rpageHuTe naTullTa, BO CMUCON Ha HUBHO OAPXKYBak€e U ekcrnoartaumja, BO pamKkuTe
Ha CMUCTEMOT Ha yrnpaByBare U oapXKyBawe, LUTO hMHAMHO Ke pe3ynTupa co noaodbpyBare
Ha KOMMNeTUTUBHOCTa Ha MakeJoHCcKaTa ekoHoMMUja.

CeTto oBa Tpeba fa 6uae NoTKpeneHo 1 co cooABeETHA NoaApLUKa 3a NPOMEHW U HaNpPeaoK U
BO 06pa30BHMOT npoLiec. EAHOCTaBHO, BakoB MHBECTMLMCKU LMKITYC BO NaTvwiTarta, Mopa aAa
6uoe nogapxaH co nogobpyBare Ha KBanuMTeToT BO 0GPa3oBHMOT Mpouec, Npen ce co
onpemyBatbe Ha nabopaTtopunTe Ha MpadexHWOT hakynTeT, CO LWTO Ke MOXe [a Ce OATrOBOpH
Ha coBpemeHWTe Gapata He caMO BO MOCTOJHMOT WMHBECTMLMCKU UMKIYC, TYKy U BO
COBpPEMEHUTE TEHAEHLUM BO OGPa30BHUOT NpoLiec.



CeTo norope uUcTakHaTo, M gedouHupa rmaBHUTE Lenn Ha BTopmnoT MakedOHCKM KOHrpec 3a
natmwTa a Tue ce rMnpe3eHTupawe Ha pgocerawHuTe noCTurHyBaka Ha MaKeOOHCKUTE
MHXXEeHepu N padMeHa Ha UCKYCTBa CO KoJernte og CTpaHCTBO.

Mo 3aBpLlyBaH-ETO Ha KOHIPECOT M CyMMpake Ha BrnevaTouuTe Of Hero, Ke HM mpeTcTou
nepvog Ha aHanusa, peanHa npoueHa Ha coctojbata BO HaWeTO rpagexHULTBO WU
UMNIeMeHTaumnja Ha HOBUTE CO3HaHWja, CO uen ga rv gedvHupame Hacokute 3a WOHWOT
pa3Boj HA MaKeLOHCKOTO rpageXXHULLTBO.

Mpodp. a-p NopaH Mujocku
MpeTcegaten Ha QpywTBOTO 3a NatmwTa Ha MakegoHuvja



Foreword

Three years have passed since the First Macedonian Road Congress,
and although the second was planned for 2021, the pandemic has
taken its toll. The world simply stopped, almost everything reset. But
not the civil engineering. The work slowed down, but it did not stop
like in other activities. New challenges arose.

This year we are celebrating the 55" anniversary of the foundation of
the Macedonian Association of Road Engineers (MARE). The
association is not only one of the oldest professional associations in
Republic N. Macedonia, but is increasingly becoming an active factor
in our society, expressed through the activities of its members and
civil engineering companies that contribute to it.

The organization of the Second Macedonian Road Congress is in that direction. The acquired
high rating of the First Macedonian Road Congress held in 2019 also has a great impact on
the definition of goals and efforts for better organization. In fact, it is no coincidence that this
Second Macedonian Road Congress is one of the most important events in the field of roads
not only in our country, but also in the wider region.

Although the motto "It is easier to win the title than to keep it" has long been known in sports,
according to the engagements and activities so far, we can say that after all the efforts put in,
we expect to achieve and exceed the level of the First Macedonian Congress for roads. The
number of published scientific and professional papers, the quality of the Scientific Board
consisting of more than 40 top scientific and professional professionals in this field, represent
an announcement of this.

Otherwise, it is evident that the overall economic situation not only in our country, and especially
the current situation in the civil engineering sector in the country is not in our favor. But here
the state should recognize civil engineering as one of the most powerful cogs that can pull the
Macedonian economy forward. According to the data, civil engineering connects about 30
economic branches and that is precisely why it is the main generator of positive economic
changes. If the civil engineering sector works, about 30 other economic activities will function
successfully. That is why investments in capital facilities are necessary, such as the civil
engineering of roads, railways and other capital facilities, as well as support for Macedonian
civil engineering companies.

In the context of what has been said, | will quote the former Prime Minister of Great Britain,
Winston Churchill, who said:

"A pessimist sees a problem in every opportunity,
and an optimist sees an opportunity in every problem"

The new goals in this area, in addition to the construction of roads, should also be aimed at the
already built roads, in terms of their maintenance and exploitation, within the framework of the
management and maintenance system, which will ultimately result in improving the
competitiveness of the Macedonian economy.

All of this should be supported by adequate support for changes and progress in the educational
process as well. Simply, such an investment cycle in roads must be supported by improving the
quality of the educational process, primarily by equipping the laboratories of the Faculty of Civil
Engineering, which will be able to respond to modern requirements not only in the existing
investment cycle, but also in the modern tendencies in the educational process.



All of the above defined the main goals of the Second Macedonian Road Congress, which are
the presentation of the achievements of Macedonian engineers and the exchange of
experiences with colleagues from abroad.

After the congress and summing up the impressions from it, we will have a period of analysis,
real assessment of the situation in our civil engineering and implementation of the new
knowledge, in order to define the directions for the future development of Macedonian civil
engineering.

Dr. sc. Goran Mijoski, Full Professor

President of the Macedonian Association of Road Engineers
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OU3NYKO - MEXAHUYKU KAPAKTEPUCTUKU HA
KAPBOHATUTE O NOKAJIMTETOT BUOOBULLUTE

PHYSICAL - MECHANICAL CHARACTERISTICS OF THE
CARBONATES FROM THE LOCALITY OF VIDOVISTE

roprm Oumos?, bnarnya [JoHeBa?, AnekcaHgap masuHoB?
1.2 BoHpeaeH npodecop, PakynTeT 3a NPUPOOHUN U TEXHUYKM Hayku - LLTun, PCM,
gorgi.dimov@ugd.edu.mk, blagica.doneva@ugd.edu.mk
3 BoHpeneH npodpecop, BoeHa akagemuja ,'eHepan Muxajno Anoctorncku” - Ckonje, PCM

AncTpakr

TpymoT M npeTtctaByBa (U3NYKO-MEXAHWNYKUTE KapaKTepUCTUKM Ha KapboHaTHUTE MuHeparnHu
CYpPOBUWHM 0f Narneo30jcknoT kapboHaTeH MacuB Ha nokanuTeToT BuposuwTte, Penybnuka CeBepHa
MakepgoHuja. VicTpaxkyBaHMOT TepeH ce Haora Bo MCTOYHMOT Aen Ha Penybnvka CeBepHa MakegoHuja,
noTo4YHo Bo KovaHcko, BO aTtapoT Ha cenoto BupgosuwiTte, a agMUHUCTPATUBHO mpunara Ha onwTuHa
3pHoBLUM. VicTpaxHNOT TepeH 3adaka nospLunHa of okony 0,42 km?2,

NcnutyBareTo Ha U3NUKO - MEXAHWYKUTE KapaKTEPUCTMKN Ha MaTepujanoT, HUBHUOT XEMWCKM COCTaB
N MWHEeparnoLLKo-neTporpadCcknTe KapakTepUCTUKWU, Kako M MocebHuTe aHanma3n Ha apobeHuoT
maTepujan 0 — 63 mm, nokaxaa geka matepujanoT MOXe Aa Ce KOPUCTM BO IPafeXHUTBOTO Kako
TaMMOHCKN MaTepujan Ha JONeH CTPOj Ha NaTuLTa, a UCTO Taka, kako arperart 3a Apoberse 3a 6eToHCKN
1 acdanTHW MeLlaBnHN 1 APYro.

KnyyHu 360poBu

kapboHaTu, (OU3NYKO-MEXAHNYKN KAPAKTEPUCTUKM, XEMUCKU COCTaB, TaMIOH.

Abstract

The paper presents the physico-mechanical characteristics of the carbonate mineral raw materials from
the Paleozoic carbonate massif of the Vidovishte locality, Republic of North Macedonia. The researched
area is located in the eastern part of the Republic of North Macedonia, specifically in the vicinity of
Kochani, near the village of Vidovishte, and administratively belongs to the municipality of Zrnovci. The
research area covers an area of about 0.42 km?.

The examination of the physical-mechanical characteristics of the material, their chemical composition
and mineralogical-petrographic characteristics, as well as the special analyzes of the crushed material
0 — 63 mm, showed that the material can be used in construction as a buffer material for the lower
course of roads, and also, as a crushing aggregate for concrete and asphalt mixes.

Key words

carbonates, physical-mechanical characteristics, chemical composition buffer.
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BOBE[]

Bo TexHu4kaTa nuTepartypa TpynoT Ha NaToT € NoAeNeH Ha AONEH 1 rOpeH CTPOj,Npu LITO Noj
ropeH CTpoj ce noapasdbupa KOfoBO3HATa KOHCTPyKLMja CO CUTE HEj3UHW €EneMeHTH,
MOBPLUMHK, KOHCTPYKLMM KOW Ce BO BPCKa CO Hea, T.e.LUTO Ce Haora Haj noBpluMHaTa Ha
nocrenkarta. JOnHWOT CTpoj ru ondaka:cuTte BellTaykm 00jeKTM, Hacun 4O NOBpLUMHATA Ha
nnaHymMoT Ha AOSHUOT CTPOj, AeNOBM Ha NaToT BO yCeK, ranepuja, MOCTOBU, TYHENU U ap.

[onHaTa noasora e BTOp efleMeHT BO COCTABOT Ha KOJIOBO3HATa KOHCTPYKLMja (BeOHaW Hag
rnocrenkara) U KOH HejsauHaTta uspaboTka ce npuctanyBa BegHall no wuspaboTkata Ha
noctenkarta. Llenta Ha pgonHata nogsiora € Ha HajeKOHOMWMYEH HayvMH da ja 3ronemu
nebenvHaTta Ha KonoBOo3HaTa KOHCTPYKLMja, a Hej3MHa OCHOBHa 3agava €:

= [Ja OBO3MOXW n3egHa4yeHa HOCUBOCT
= pa ja 3rojieMm HoCcMBoCTa Ha KOHCprKLI,VIjaTa

= [ga r'm Hamanu HeraTuBHUTE BJ'IVIjaHVIja HacTaHaTu nopagun npoMeHa Ha BOJTyMEHOT BO
nocrtesikata

= [a ro Hamanu unu crnpeys AejcTBOTO Ha MpPas3oT.

[onHaTa noanora ce coctou of, €deH Wy noBeke CIOEBW Of MPUPOAHO WU MeXaHWUYKK
cTabunusmpaHo Tno, ApobeH arperaT, Yakan - NecodeH arperat, Unu og oTnageH martepujan
(np. apoGeH 6eToH M Wibaka). Hajuecto, gonHaTa nognora ce nspaboTyBa o4 Yakan - NecoveH
arperart, unu opobeH arperar. [lebenuHaTta Ha gonHata nognora ce aswkun og 15 go 50 cm
BO 3aBMCHOCT 0 coobpakajHOTO onToBapyBake. [lonHaTta noanora Moxe ga ce U3ocTaBw,
[JOKOIKy HocuBOCTa Ha noctenkata e ronema (CBR = 10%) 1 Hema onacHOCT of, 4ejCTBOTO Ha
Mpas.

CeOVMMEHTHUTE Kapnu Kako LUTO Ce: BapOBHWK, AOJNIOMWUT, MECOK M Yakar, npeTcTaByBaaT
HajpacnpocTpaHeT 1 aHamnorHo Ha Toa HajKoOpUCTeHW arparaTtu.

Bo wuctounnoT pgen og MakedoHuja HepocTaTcyBaaT MUHeparnHu CYypOBUHW kou Ou ce
KOpUCTENne Kako TaMMOHCKM MaTepwujan, OOHOCHO 3a u3paboTka Ha [AOMHMOT CTPOj Ha
naruwrara.

Ha ceBepHuUTe nagnHn Ha NnaHnHaTa lNnaykoBumua e pacnpocTpaHeTa T.H. kapboHaTHa cepuja
Buposuwte — lNMpuneyaHu, koja e nsrpageHa og MepMepu U KapOoHaTHU LUKPUNLUW, KOU Ha
MecTa ce CMeHyBaaT CO rpadUTUYHK LWKpUnum 1 punutn. KpajHute ceBepHu AenoBu of oBaa
cepuja, mery cenata BupgosuwTte n TepaHum, ce nocebHO MHTEpPecHM 3a ekcnnoarauuja,
buaejkn BO HMB He ce jaByBaaT hunutute u rpacdutnyHmnTe Wwkpunun. Oeae, kapboHaTHaTa
mMaca, JOMWHaHTHO, e u3rpageHa o MacuMBHU MepMepu, a Ha MecTa ce jaByBaaTt napTuu of
KapBoHaTHW LLKPULK.

1. TEOJIOLUKN KAPAKTEPUCTUKU HA KAPBOHATHATA CEPUJA

eonowknoT coctaB Ha kapboHaTHaTa cepuvja "BupgoBuwTte-lpunedaHn® e penatvMBHO
efHocTtaBeH. Co ucTpaxyBawaTa € KOHCTaTMpaHO € NPMCYCTBO Ha BApOBHWK Ha Lenara
MOBPLUMHA Ha KOHLLEeCUCKMOT npocTtop (cn. 1). Bo ceBepHUOT Aen Ha TepeHoT ce 3acTaneHu
KapOOHaTHM LLKPUILUM Of cepujaTta Ha MepMepUn 1 KapOOHATHU LLKPWUILM AOOEKA BO jY>KHUOT
[Jen ce 3acTaneHu mepmepu (MepmMmepusvpaHa BapoBHULM) O UcTaTa cepuja.

KapboHaTHute wkpunum (M) BormaBHO ce co cuBa 6Ooja. Hamecta ce 3abenexysaat
KapbOHaTHM LUKPUALM CO MOTEMHM UM NocBeTnn (6neno poseHukaBKM) HUjaHCU 6e3 Hekoja
3akoHoMepHocT. OBMe Kapnu ce [obpo YLWKPUIIEHM W OBaa CTPYKTypHa 0cobuHa
npean3BuKyBa M3OBOjyBake Ha KapbOHATOT BO BMA Ha MNIOYM CO PasfMYHM OUMEH3MUN.
EnemeHTnTe Ha nag Ha cdonujaumja ce gswxat Bo rpaHuum og ENM = 240/50 go ENM = 275/60.
[ebenuHa Ta Ha oBKe Nno4un ce ABwxmK og 2-10 caHTUMETPMW.

716



46 35

46 30

/ Hopwanwa rpasdua; yTepaena
W NoKpUEHa

T padbTAYHIA WKPANLM
Angein - Ll
NoHucka peuHa Tepaca - Mepuepu

7/ yrapaena w nokprena

TNpanyss; XnopHT-KBapy- .

cebiou - SEPHE MNIN. L M e

£ EnemerTa 1a Nnajor na
’Imn Buropnusu saposHuyn

I ANGUT-KBAPU-COPALIT- 7 crpaTwtbMkauMiaTa BO BYNKARWTUTE
i
L Paceg: vabroyayBaH, NDETNOCTABEH
TopHa 30Ha Ha (PRMWoT: - TpanuTy o
TNVHUA W NECONHMLM

Tpanya 1a wINUBEH BYNKAMNIAN:

/
) G —
7
.

Keaptep

XPOPUTCKH WKPHNLM
®  Mapuscxa maxpoayra
m = MeTamopthuanpaHit
i «Baplfopdmpn KeHusEHekM NpacTop
MyckosuTcku rHajcesn
Xnopur-anchudonos g - ¥
WHpANUW =
pE——
I MUKAWMUETH 1 NENTHHONWTH
DUNHTH, METANECOMHAM

W MEpMEpH

Mepuepu u kapBoHaTHA
WKpMALH

Cn. 1: leonowka kapma Ha ucmpaxysaHuom npocmop
U3eop: leonowka kapma Ha MakedoHuja 1 : 100 000

Maneorex

=
Bazanwxa cepuja: NecouHn
NANopL# 1 KOHTNOMepaTH

— CTap naneosouk

2. ®U3NYKO - MEXAHNYKUN KAPAKTEPUCTUKU HA KAPBOHATHATA CEPUJA

3a ucnutyBawe Ha (PU3MYKO MEXAHUYKUTE KapaKTEPUCTMKM Ha MUHepanHata CypoBUHa
BapoBHWK of nokanuteToT " BuagosuwTe-lNprneyaHu " n3paboteHa e KOMMNneTHa aHanu3a a
cuTe ucnuTyBawa ce ageHu Bo Tabena 1. VcnutyBawaTa 3a LBPCTMHA Ha NPUTUCOK Ha
BapOBHWUKOT CE HaMpaBEeHW Ha CyBW M BOOO3ACUTEHU NPUMEPOLIM, a TECTOT 3a OTMOPHOCT Ha
TpUEHE e HanpaBeH Ha KOLIKM BO CyBa cocTojba. KBannteToT Ha cypoBuHaTa e YTBPAEH Npeky
AeduHrpare Ha crnegHuTe OU3NYKO-MEXaHNYKUTE KapakTepUCTUKN: JaKkoCT Ha MPUTUCOK BO
cyBa cocTojba, JakocT Ha MPUTUCOK BO Bogo3acuteHa cocTtojba, JakocT Ha MpUTUCOK nocne
25 uuknycn Ha Mp3Hewe U pasm3HyBake, BopoBnuawe, OTNOpPHOCT Ha abewe co
CTpyxene, 3achaTHMHCKa Maca co Nopu 1 LWynnuHK, 3adyaTHUHCKa Maca 6e3 Nopu 1 LLYMnHW,
CreneH Ha ryctuHa, lNMoposHocT, NocTojaHOCT Ha 4ejCTBO Ha Mpas.
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Tabena 1. Qu3UYKO-MeXaHUYKU Kapakmepucmuku Ha kap6oHamom

PepneH Metona EouHeyHa PesynTtatm op
6D0oi UcnutyBame criopen O3Haka
poj Mepa ucnuTyBawe
MKC
JaKoCT Ha MPUTMCOK BO Fp min 79.9
1o Cocm.ga 5.58.012 MPa O max 98,5
y / Op sred 90,0
JaKOCT Ha NpUTUCOK BO Op min 77.8
2. |Bogos3acuTeHa B5.68.012 MPa Op max 84.4
cocTojba Op sred 82.0
JakoCT Ha NpUTMCOK Op min 69,7
3 nocne 25 UuKnycu Ha 5.58.012 MPa Op max 74,5
MP3HEHE U 726
pasM3HyBatbe Op sred ’
o,
4. |BopoenuBarse 5.68.010 o U 0,20
/m/m/
5. [OmoprocT Haaberwe | g g 015 | cma50cm? Ab 25
CO CTpYXeHe
3adhaTHMHCKa Maca co 3
6. MopyY 1 LUYMMMHW b B8.032 kg/m vr 2690
3achaTHMHCKa maca 3
" lpes MOPM 1 LWYMNAMHW b.58.032 kg/m vz 2710
%
8. |CteneH Ha ryctnHa b.68.032 Jm/mi G 08.9
%
9. [MoposHocT b5.68.032 Jm/mi P 11
Hewma 3ary6a Ha
HocroiaHocT Ha OwrTeTyBaha maca Hy ronemm
10. e'CTBJo Ha MDa3 5.68.001 n 3arybu M owTeTyBaka
fiel P %! 3aryba Ha maca
noa 0,1 %

3. MUWHEPATJIOLLUKO - NMETPOrPA®CKU U XEMUCKN KAPAKTEPUCTUKU HA
KAPBOHATHATA CEPUJA

Co MUMKpOCKOMNCKW nperneg Ha npenapatute Kou ce u3paboTeHn of npumepounte of
ncTpaxkyBaHMOT kapOoHaTeH maTepujan, ce rnefa Aeka € Toa kapboHaTHa kapna Koja e
rmaBHO U3rpageHa oa Kanuur. CI'IOpﬂHI/I MUHepanm ce MyCKOBUT, KBapL, 1 PeTKK 3pHa Ha pyaeH
MWHeparn.

Kapnata nma I'paHO6ﬂaCTVI‘-IHa CTPYKTYypa, a napaneyiHo opueHTnpaHa TeKCTypa. KanuutoTt ce
jaBYBa BO HeMpaBWUSIHM 3pHa CO BoefHayeHa dopma M rorieMuHa. KanuuTtckute 3pHa ce
OpueHTnpaHn BO €AeH npaBely 1 Maliky U3gormKeHW. PeposHo Kaj KanuuToT ce reaa egHa
LEenMBOCT KakKo naparesriHn noJIMCUHTETCKU JTaMellii, KOu ce npyxaat BOOJDK U3O0IMKeHOCTa
Ha KpuctanuTte, a Kako pe3ynTtaT Ha npeTprneHn nputncoumn Ha Kapnarta.

Boomk opueHTMpaHoOCTa ce MpoBrekyBaaT TEHKW FfUCKM Ha MYCKOBWT, Kako criopefeH
MUHepan, co gormkuHa Ha nuckute o 150-300 mukpoHwn. KonuumHckata 3acTaneHocT Ha
MYCKOBUTOT € okony 2-3 %, MUKPOCKOMNCKM NPOLIEHETO Of OKO.

Cocema peTku Ce 3pHa Ha KBapu, BO HenpaBurHa AenymMHO 3aobrneHa dopma, UCTO Taka
n3onumpaHn 3pHa co ronemuHa okony 300 MuKpoHW. PygoHW 3pHa UCTO Taka ce peTku,
HenpaBWUIHN MUKPO3PHA, Marsky WU3JOMKeHU CO OpMeHTMpaHocTa Ha kapnaTta. KanuutckaTa
Maca e cocema crabo nMrMeHT1paHa co NMIMMOHUTCKN OKCUAW 3apaau LUTO U MPUMEPOKOT nma
poseHukaBa 6oja.

718



MyCKOBVITOT KaKo LUTeTHa KOMIMNOHEeHTa anjae Ha (PU3NYKO-MEXAHNYKNTE KapaKTEPUCTUKM Ha
KaMeHOT, HO HeroBaTa KOJIMYMHCKa 3acCTaneHOoCT € Malla Taka a HEe Ceé O4YeKyBa HEroBo
Bnmamee Ha jaKOCHVITe KapaKTepPUCTUKN.

Op HanpaBeHaTa xeMuCcKka aHanusa Ha 3eMaHuTe NpUMepPoLM O UCTpaxyBaHaTa MUHepariHa
CypoBuvHa, AobueHu ce cnegHuTe pesdyntatu (Tabena 2):

Tabena 2. Xemucka aHanu3a Ha kapboHamom
'y6uTOK Npwm Xxapekre 41,82 %
XKeneso (Ill) okenp (Fe203) 1,46 %
Anymunnym (I1l) okeng (Al203) 0,00 %
Kanunym okcung (CaO) 51,53 %
MarHeanym okeng (MgO) 1,11 %
Cyndatu (SO3) 0.021%
Xnopugu (Cl) 0.0033%
sy oo (S102) 3.28%

4. UCMUTYBAHKE HA MATEPUJATIOT O1 KAPBOHATOT 3A HEIFOBA YINOTPEBA
KAKO TAMIMOHCKU MATEPUJAN

3a notpebuTe 3a KOpUCTEHE Ha MaTepmrjanoT Kako TaMMOHCK1 MaTepujan koj 6u ce kopucten
3a n3paboTka Ha AOMHMOT CTPOj Ha NaTuwTaTa, HanpaBeHW ce A0NOMNHUTENHU nabopaTopucKkn
ucnutyBawa Ha TaMnoH 0 — 63 mm. [JobueHuTe pesyntaT ce JageHu BO NPOLOIIKEHME.

Tabena 3. Jlabopamopucku ucriumysara Ha KapboHamHUom Mamepujan

Pe3yntaTu oa ucnutyBaweTo Ha ApobeH kap6oHar Kputepuymu o Cranpapa
(TamnoH) T.Y.
OnpepenyBare Ha 3pHa Co 10,0 % max 40 % MKC B.68.047
HenpasuieH 06nuk
3OanF;ep.enyBa|-be Ha TPOLUHM 0,80 % max 7 % MKC B.58.046
OceTnMBOCT Ha 4ejcTBO Ha
Mpa3 (Coap>KUHA Ha YECTUYKM HeoceTnvs max. 38% MKCYVY.E3.020
<0.02 mm) %
(C:A”J:M“"q"’)"m“:Spy:f‘;;%”:pgg”a Yd = 2.33 t/m? Ce ncnutysa | IKC Y-B18.038
= 0
onnT) (%) Wopt = 2,70 % (MpokTopos onuT)
Ce Bkionysa BO NpeaBUOEHUOT MpensuaeH
"paHynomeTpuncku coctaB rpaHMYeH nojac 3a TaMrnoHCKM | rpaHuyeH nojac 3a | MKCY.618.018
Martepwujan TaMMOHCKM CNoj
1 o,
(CCTS)neH Ha HepaMHOMepPHOCT Cu = 113,30 min. 15 % MKCY.518.018
Abene(gpobene) Nno metoaa _ o o
Noc Anrenec (%) La=35.0% max. 40 % MKC B.58.045
KannugopHUckn nHaekc Ha _ o
HoonsocT (CBR 2.54 mm; CBRZS IS Eofg CBR| " min.80%  |MKCY.B11.042
5.08 mm) (%) ' : °
Onpeaenysare Ha BnvBsatee 0.78 % / MKC B.58.010
Ha Bofa
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UcnutyBame Ha kanudopHUCKM nHaekc Ha HocuocT (CBR)

Bug Ha meTepujan / cnoj 6poj

TamnoH 0-63 mm

o

CBR Ha 2.54 mm (%) 101,58
CBR Ha 5.08 mm (%) 122,41
CBR (%) 102
OTtnop Ha knunot (MPa)
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UcnutyBakse co lNpokTopoB onut

Bug Ha meTepujan / cnoj 6poj

TamnoH 0-63 mm

EHepruja Ha 36uBarse (Mg/m?) 2,7
Touyka 6poj 167 168 169
BonymeHcka TexwvHa gd (Mg/m?) 2.24 2.33 2.26
BnaxHoct W (%) 1.31 2.68 4.07
MpokTopoB onTumMym gdmax 2133
(Mg/m?) ’
OnTumanHa cogpXuHa Ha Boaa 270
wopl (%) ’
2.35
- B e
T 230 =
% / \'i
= Z]
T 2.25 7
E 2.20
[
S5 215
3
E' 2.10
m
]
3- 2.05

15 2 2.5
BnaxHoct W (%)
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FpaHynomeTpMCKa aHanusa

Bug Ha meTepujan / cnoj 6poj TamnoH 0-63 mm
CoapxuHa Ha YyecTuum 0
<0.02 mm (%)
Deo (mm) 17
D10 (mm) 0.15
Dso / D1o 113.3
100
90
80
70 / /
60

50 2

o F

30

Mpoara HK3 cuTo (%)

20

|

10

0.2 0.5 1 2 4 8 16 31.5 50 63
OTBOP Ha cuTO (MmM)

5. 3AKNYYOK

WctpaxHoTo nogpadvje ,Buposuwre” ce Haora Ha okony 10 kunometpu op Kouanu, a
aAMVHUCTPATUBHO npunara Ha onwwTuHa 3pHoBLUM. Bo nowmpokaTa oKonmMHa Ha UCTPaXHUOT
TepeH nma ronem 6poj pasnmnyHN NIMTOSMOLLKM YIIEHOBM KOW HacTaHare BO pasfvMyHu nepuoamn

Ol pas3BOjOT Ha 3eMjuHaTa kopa. HajsHayajHu 3a oBWe WCTpaKyBaka Ce Mnareo3ojckuTe
Mepmepun 1 kapboHaTHUTE LLKPUILM.

Bp3 ocHoBa Ha crnpoBegeHaTa XxeMucka aHanmaa, kapboHaTHUTE CypoBuHU cogpxaT: FexOs -
1,46 %, CaO - 51,53 %, MgO - 1,11 %, CyndaTn (SO3) - 0.021 %, xnopuawm (Cl) - 0.0033 %,
HepacTBopnme octaTok + SiO- - 3,28 %.

Cnopepq pesyntatute of aHanuaaTa Ha PU3NYKO — MeXaHUYkUTe 0COBMHM Ha maTepujanor,
Kako ¥ nocebHUTe aHanuan Ha ApoGeHnoT maTepujan 0 — 63 mm, MoXe Oa ce 3aKny4ym aeka
kapGoHaTHMOT MaTepujan (MepMepu 1 KapboHaTHU LUKPUILM) MOXaT Aa ce KopucTaT Kako
TaMMOHCKN MaTepujan npu nspaboTkaTa Ha AONHUOT CTPOj Ha NaTuwTaTa.

VcTo Taka, oBOj MaTepujar, Co BakBU reoMexaHU4Kku1 CBOjCTBa, MOXe [a Hajae npMMeHa u BO

OpYyrn AenoBW Of TPafeXHULITBOTO, Ha NMPUMepP Kako arperat 3a gpoberbe 3a GETOHCKM ”
actanTHmn cmecu n gp.
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