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ENABOPAT O[] TEOMEXAHNYKN NCTPAXYBAHA N UCTINTYBAHA HA TOKALIMJATA 3A OEMOHWJA HA LIBPCT
OTMNAA on. CBETU HUKONE

1. BOBE[

Bp3 ocHoBa Ha npudrateHa noHyaa of ctpaHa Ha K2 KoHcanTuHr, kako Hapadaten n “I'E-
OXNOPOUHXXEHEPUHI™, OOOEJT — Ckonje kako N3Benyead, 3a notpebuTe 3a nspaboTka Ha no-
TpebHaTa TexHu4Ka LOKyMeHTaumja Kako noanora 3a npoekTupawe Ha AenoHuja Ha UBpCT oTnaj
c. MeukyeBuum-onwTtnHa CeeTtn Hukone, nsspLueH e ogpeaeH obem Ha reonoLKu, XMaporeonoLwKu
N reoTEXHUYKN NUCTpaXKyBaka U UCMUTYBaksa.

Llenta Ha n3paboTka Ha oBoj EnaGopaT e Bp3 OCHOBa Ha TEPEHCKUTE UCTpaxyBaka U na-
GopaTopuckuTe UCNUTyBama, Aa ce AedUHMpaaT yCroBuTe Ha TEPEHOT Kako MpUpoAdHa KOHCTPY-
KTUBHa LieNIMHa, OQHOCHO fa ce NpeaBuaaT cuTe MOXHWU BUAOBW Ha MHTepakuuja Ha npupoaHaTa
cpeavHa v uaHaTa aenoHuja. 3agavarta Koja e nocTaBeHa npu nspabotka Ha EnabopaTor e, aa ce
AeduHMpaaT cocTaBOoT, KapaKTEPUCTUKUTE U cocTojbaTa Ha NoYBEeHWUTE U KaprnecTuTe maTepujanu
BO CKIOM Ha TEPEHOT BO YCMOBU NMpef u3Beaba Ha 0BjekToT U MHTepakuujata Ha TEPEHOT M Aeno-
HWjaTa BO MOHMOT NEPUOA.

Bo oBaa pasa Ha npoekTupamwe M UCTpaxyBawe, aHanuavpaHa e mopdornorujaTa, reo-
nowkata rpagba, CTPYKTYPHO-TEKTOHCKUTE N XWAPOreosioWKNTe KapakTEPUCTUKN HA TEPEHOT, CO
AeduvHupare Ha OCHOBHUTE NapameTpu Ha U3ABOEHUTE NUTOMOLLKN YNeHoBU NoTpebHu 3a dasa-
Ta 3a npoekTupare Ha genoHujata (npunor 6p. 3,4 n 5).

Mpn mn3pabotka Ha EnabopartoT kopucTeHa e cuTyaumja Ha MpOCTOPOT MpeABMAEH 3a
ngHata genonuja 1:1000 (npunor 6p. 3), Ha Koja ce HaHeCEeHN UCTpaxHuTe ByHapu, nutonorujata
(reonowKMOT cKrnomn) Ha TepeHoT. Bp3 ocHoBa Ha M3BeAeHUTE UCTPaXkHM OyHapu NpoekTupaHu ce
reosiIoWKN Npounn Ha Koj e NpuKaXkaH reonoWKNOT CKon Ha TepeHoT Bo Mepka 1:100 (npunor
op. 5).

CeBKynHUTE UCTpaxyBaka M UCMUTYBaka Ce M3BPLUEHWN CO uen ga ce geduHunpaat kap-
necTute matepujany o4 reonowKu/reoMexaHnykn acnekT (Bua Ha kapcnectu macu, HMBHa aebe-
NHa, NPOCTOPEH pacnope 1 PU3NYKo-MeXaHUYKN KapakTEPUCTUKM), KaKO N eBEHTYyanHaTa nojaea
W HMBO Ha NoA3emMHa BoAa, BOOONPONYCNUBOCT Ha cpeamnHata u T.H. MNMoTpebHuTe akTMBHOCTU ce
n3BeaeHn Bo TekoT Ha Mecel, MapT, 2017 roa., aoaeka nspaboTkara Ha TonorpadckaTta noarora e
n3BegeHa of ctpaHa Ha Hapauatenot Ha paboTuTe.

Mpwn n3pabotka Ha EnabopatoT, kopucteHa e 6a3a Ha 3Haewa o reosioLKNTE U reoTEXHU-
YKMUTE HayKu, CO NPUMEHA Ha COBPEMEHNTE METOAMN Ha MHTepnpeTauunja Ha nogaTtoumTe, ConcTee-
HOTO MCKYCTBO O UCTpa)KyBaka Ha HW3a 00jeKTn o BakOB BMA WM CTaHAAPAM3VPAHN METOAN Ha
UCTpaxyBar-€e N UCNUTYBaHE.

[obuneHunTe pesyntatn o4 U3BedeHUTE UCTPaXHN paboTu 1 nabopaTopucKUTE NCNUTYBaHa
ce npuKaxkaHu BO BuA Ha rpadomykm npunosn n tabenu, a MHTepnpeTaunjata Ha gobrneHute pesyn-
TaTu € AageHa BO TEKCTyarHMOT Aen Ha oBoj Enabopar.

2. METOAOOJION'NJA HA UICTPAXXYBAHE U UCTTIUTYBAKE

Mpn nctpaxyBakeTo U UCNUTYBaHETO Ha TEPEHOT Ha fokauuvjata npegsuaeHa 3a usrpa-
n6a Ha genoHujaTa “CeeTn Hukone” co BKynHa noBpLuMHa o 227 066 m?=0,227066 km?, npume-
HeTa e BooOM4yaeHaTa MeTOA0SOLKa NOoCcTanka Koja NnpeTcTaByBa CUHTE3a Ha NoBeke asu:

npernen Ha nocrojHaTa reonowka gokymeHtaumja (OFK Ha P. Makegonuja 1:100 000
CO coofBeTeH Tonkyead 3a nuct LLTun K34-81);

- Mpocnekumja Ha nokauumjaTa co uen ga ce gobue yeug 3a cocrtojbara Ha TEPEHOT, Kako
W ga ce nporpammpa onTumanHuoT 06em 1 BUA Ha UCTpaXKyBaka U UCNUTYBaHA,;

-  TEPEHCKN UCTPaXKHU pa60T|/|;

- nabopaTopuCKM UCMIUTYBaHsA;
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ENABOPAT O[] TEOMEXAHNYKN NCTPAXYBAHA N UCTINTYBAHA HA TOKALIMJATA 3A OEMOHWJA HA LIBPCT
OTMNAA on. CBETU HUKONE

2.1.

kabuHeTcka paboTa (cpegyBarkbe Ha [oOMeHMTE nogaTtoun M pesynTtatv, HUBHA
aHanusa un obpaboTtka co nsroteyBare Ha EnabopaTtor).

MpunpemHun pabotu

3a ycnewHa peanvsauuja Ha NnocTaBeHaTa 3afada HajHanpepq Bo kabMHeT npoyyeHa e aoc-
TanHata AOKyMeHTauuja npeTxogHO W3roTBEeHa 3a TEepeHOT, KOj € uen Ha ucTpaxysawaTa.
MpunpemeHn ce nognoru, Tonorpadycka ocHoBa BoO Mepka 1: 25 000 3a nokauujata Ha genoHunjata
M nowmpokaTta okonuHa(nuct Hemawunua)v reogetcka CHUMKa Ha fokauuvjata Ha genoHujata BO
mMepka 1: 000 pobueHa og HapauaTenoT. AHanu3mpaHu ce NOCTOjHUTE TeONOLKM OCHOBU U Toa
OrK sa nuct Wrnn K34-81 Bo mepka 1:100 000 co TonkyBad of kage ce QobueHW NpBUYHK
WMHpOpMaLMM 3a reonoLLKNOT CKITON Ha TePEHOT CO ONUC Ha 3acTaneHuUTe NUTOMNOLIKU eANHULIN.

2.2.

TepeHCKVI UCTpaxyBamwa

TepeHcKUTe UCTpaXyBaka ce CocToea BO:

AeTariHo reosioLKo KapTupake Ha fiokauujata Bo pasmep 1:1000;

n3eenbGa Ha UCTpPaxHU GyHapu;

KapTupame n doTtorpaduparme Ha NCTpaxkHUTe OyHapu;

TEePEeHCKM onnTn 3a ogpenyesawke Ha BOOAONPONYCHOCTA Ha cpeanHarta,

ceneKkTnpamkeHa penpe3eHTatMuBHU npuMepoun n 3emMamke Ha OonTuMalieH 6p0j Ha

npobusa nabopaTopuCKn NCNNTyBaHA.

Bo tabena 1 e npukaxaH TabenapeH npernea Ha BugoT 1 006emMoT Ha ucTpaxyeara 1 Uc-
nuTyBaka HanpaseHu Bo Mecel, mapT 2017 roga.

Ta6ena 1. lNpeaned Ha ussedeHuU ucmpaxysarba U UCrumysarba.

Mosuyuja Bud Ha pa6omu O6em Ha Memodonozuja
pabomu Ha u3eedba
1 UHxeHepCKoreonoLLKo KapTupamwe 22.7066 ha OeTtanHo kapTupame
2 Mckon Ha uctpaxHu GyHapu 9 PayeH uckon
3 KapTtupare Ha uctpaxHute 6yHapu 9 OetaneH onunc
4 3emame Ha penpeseHTaTVBHU NPYMEPOLIM 17 MN36op Ha penpe3eHTaTMBHU
3a nabopaTopucku UCTYBaka npumMepouu
5 TepeHcko onpefenyBane Ha VDP 3 CraHpgapgHa nocranka
6 ["paHynomeTpuckn cocTas 3 CranpgapgHa nocrarka
7 ATepbeprosu rpaHuum (oujarpam Ha 5 CraHaapaHa nocTanka
NNacTU4HOCT)
8 JlabopaTtopucko onpegenysawe Ha VDP 1 CranpgapgHa nocrarnka
9 MpokTopos onuT (Proctor) 2 CraHpgapgHa nocranka
10 OnpepenyBane Ha nHaekc Ha jakocT (Is) 10 Mpenopakn Ha ISRM
11 BnuBawe Ha Boga 3 CrangapgHa noctanka
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ENABOPAT O[] TEOMEXAHNYKN NCTPAXYBAHA N UCTINTYBAHA HA TOKALIMJATA 3A OEMOHWJA HA LIBPCT
OTMNAA on. CBETU HUKONE

2.2.1. [JemarnHo 2e0/10WKO KapmupaH-e

[leTanHoOTO reonoLwko KapTupawe Ha TepeHoT BO Mepka (1:1 000) ondaka noBpLuMHa oA
227 066 m?=0,227066 km®u Toa e OoCHOBHaTa TepeHCka MeToAa 3a AedUHMPaHe Ha COCTaBoT U
CKITOMNOT Ha TEPEHOTBO XOPM3OHTarneH npasey. 3a AeduHMpawe Ha reonowKMOT CKMon BO Ana-
OvHa, m3BpweH e padveH uckon Ha 9(geeeTt) OyHapu co pasnuyHa gnabuwHa Ha mnssegba. Co
nssenbarta Ha GyHapuTe M HUBHOTO KapTupawe, edbuHupaHa e gebenvHata Ha genysujanHuTte
TBOpOM M OCHOBHaTa Kaprnecta Maca, a UCTO Taka U 3eMeHu ce onTumarneH 6poj Ha npobu 3a
notpebHuTe nabopaTopnckm ncnuTyBarwa. Bo TEKOT Ha reonoLwKoTo KapTupawe peructTpupaHu ce
cuTe MOPAOSOWKN U XMAPOreonowkKkn cTpykTypu. MNMokpajkapTupawkbeTo Ha UCTpaxHuTe GyHapw,
U3BpLLUEHO € M JeTarHo reonowKo KapTupakwe Ha npegMeTHaTta fnokauuwjata npegsuieHa 3a
uwaHaTa gernoHuvja, nNpy WTO € NpUMeHeTa MeTodaTa Ha HanpeyHo npodunupame, 1 crnegewe Ha
CUTE OTKPUEHU rpaHULM NoMery NUTOMOLLKNTE eQUHULM U HUBHO pacuyfieHyBahe.

2.2.2. Uckon Ha ucmpaxHu 6yHapu

N3Benbata Ha nctpaxHute GyHapu € co uen ga ce usBpwmn geduHNpawe Ha reomexaHu-
YKMOT Mpodun Ha fokaumjata, OQHOCHO Aa Ce YTBPAW MPOCTOPHWOT pacrnoped Ha 3actaneHute
mMaTepujanu 1 HUBHaTa MOKHOCT, [a ce 3emMaaTt COOABETHU NPUMeEPOLN 3a onpeaernyBarke Ha Hu-
BHUTE (PU3MYKO-MEXAHUYKN KapaKTEPUCTMKWN, Kako M [a ce yTBpAaT CUTE acnektu kou 6u pane
NpWor KOH MouernocHo AeduHUpawe Ha TEPEeHOT Kako cpeawHa 3a AenoHupake Ha oTnageH
mMarepwujan.

Ha npegmeTHaTta nokauuja ussegeHu ce 9 (4eBeT) nctpaxHm 6yHapu co gnabvHa Ha nuckon
og min. 0.7 go max. 1.8 m, Taka WTO BKynHaTa gnabuHa Ha n3paboTka Ha UCTpakHU OyHapwu
nsHecyBa 11.0 m. VickonoT Ha uctpaxHute OyHapu e n3BedeH payHo, CO AujameTap Ha MCKoM oA
@800 mm go <1000 mm.

MNpw n3senbata Ha GyHapuTe He e perncTpupaHa nojasa Ha NPOLEeLHN BOAW.

JlokaumnTe, OOHOCHO pacnopenoT Ha MUCTpaxHUTe GyHapu e npukaxkaH Ha npunor 6p. 3,
AoJeKka OCHOBHMTE nodatoum 3a AnabuHute Ha UCTpaxkHUTe ByHapu, HUBHUTE anCOSYTHU KOTU U
KOOpAMHATN Ha TepeH, NUTONOLIKMOT COCTaB Ha cpefuHaTa, HUBOTO Ha noAa3emMHa Bogda v 6pojoT
Ha 3eMeHN NPUMEPOLM Ce MpUKaKaHM Ha eguHedHuTe npodunu. npunor 6p. 4.1-4.2, nogeka Bo
Tabena 2, ce npukaxxaHy OCHOBHUTE napameTpu 3a cekoj GyHap n 6pojoT Ha 3eMeHunTe Npobu.

Ta6ena 2. OcHosHU nodamouyu 3a ucmpaxHumebyHapu.

Ucmpaxna Ana6una | II1B u HINB A';'(g?:;’ r::a Koopdunamu Bpoj Ha 3emeHu
dynHamuHa [m] [m] mepeH v X npumepoyu
b-1 1.7 / 596,8 7 590837 4 641 880 1
b-2 0.8 / 592,5 7 590792 4641725 1
b-3 1.0 / 587,8 7 590710 4 641516 /
B-4 1.5 / 601,5 7590684 | 4641892 /
b-5 1.0 / 608,8 7 590 596 4641 761 /
b6-6 15 / 599,5 7 590 510 4 641 637 /
b-7 0.7 / 605,2 7 590 545 4 641 928 10
5-8 1.0 / 610,2 7590453 | 4641788
5-9 1.8 / 599,5 7590340 | 4641613
BkynHo: 11.0m 17
3
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ENABOPAT O[] TEOMEXAHNYKN NCTPAXYBAHA N UCTINTYBAHA HA TOKALIMJATA 3A OEMOHWJA HA LIBPCT
OTMNAA on. CBETU HUKONE

2.2.3. Kapmupah.e Ha ucmpaxHume 6yHapu

Mo nssenbarta Ha ByHapuTe, U3BPLLUEHO € reosIoWKO U reOMeXaHU4Ko KapTupawe n oTo-
rpacpmparse Ha uctute. NoeanHeuHnte npodunu Ha GyHapuTe ce fageHu Ha npwunor 6p. 4.1-4.2,
MocebHO BHUMaHME e MocBeTeHO 3a coctojbaTta Ha KapnectuTe Macw, HMBHaTa CBEXWHA UIK
CTeneH Ha pacnagHaTocT, nojaBa Ha QUCKOHTUHYUTETU CO HUBEH AeTareH Onuc AOKOMKY M uma u
Opyru notTpebHu napameTpu 3a Knacudgukaumja Ha kKapnectTute macu.

2.2.4. TepeHcko odpedyear-e Ha sodonponycnueocm (VDP)

Bo ¢daszara Ha useenba Ha GyHapuTe, BO TEPEHCKM YCNOBU n3BedeHn ce 3 (Tpu) onuTu 3a
ogpenyBakwe Ha BogonponyctnmeocT (VDP) Ha kapnectute macu no metogoT Ha A.K. bongupesa
Koj e npobap 3a ogpenyBate Ha VDP BO packonu un pavyHo uspaboteHun GyHapw.

Ha ogpepeHaTa nokauuja 3a u3paboTka Ha mgHata denoHuja u3paboTeHn ce OeBeT Uc-
TpaxHun GyHapu, a BO Tpu UCTpaxkHW OyHapwu n3BedeHn ce U ONuUTKU 3a ogpedyBare Ha BOLOMpPO-
nycTNMBOCTA Ha Kapnectata maca no metogata Ha A.K. BOJIOVNPEBA.

CywTtnHata Ha oBaa MeToda ce cOCTou BO crieAHoTo. Bo camaTa kapna 3a Koja ce ogpeny-
Ba KoeuUMEHTOT Ha dunTpaumja, BO OHOTO Ha M3BeOeHMOT OyHap ce m3paboTyBa MCKoM, CO
KOJIKY LUTO € MOXHO nonpasuneH o6k, BO KOj ke ce BpLUM HaneBawe Ha Boga. Bogara nocrtojaHo
Ce HaneBa ce godeka 3a ogpeaeHo HMBO, He ce MOCTUIHE KOHCTaHTHO KONMYecTBO Ha Bofa. [oToa
ce oapenyBsa KonuumMHaTta Ha Boga “Q” koja noHupa Bo eanHuua Bpeme. Oeae Tpeba ga ce 3eme
BO MpeaBua Aeka XuapaynuyHuoT rpagueHT € edHakoB Ha eauHuua. CammoT koeduvumeH Ha
dunTtpaumnja ce ogpenysa co opmynaTa

Kapge e:
Q — KOnMYKMHa Ha BoAa Koja NoHUpa BO eAuHULA Bpeme
F - noBpLuMHa Ha OHOTO O UCKOMOT HU3 KOj ce BpLUM domnTpaumja

Co oBoj mMeToa ce gobuBaaT NMOBMCOKM BPEAHOCTU 3a KoeduuMeHTOT Ha dunTpauuja,
Onaejkn npu HEroBoTO oAdpenyBake He ce 3umaaT BO 063up Go4vHute mHpmntpauuun. Co oaa
meToga ce gobmeaaT MHory nobpu pesynTtatv, 0COGEHO Kaj kKapnecTuTe Macu Kaj Kou, BfvjaHMeTo
Ha KanunapHWTe cunu e Mano.

Bo UB-2 co koopanHatn y = 7590792, x = 4641725 n3paboteH go 0.8 m Bo gnabuHa co
KapTuMpaweTo YTBPAEHM Ce CneaHUTe KapnecTn Macu:

Opg 0.0 m pgo 0.3 m —kadhejaBa rmMHOBUTA NpalumMHa co cnabo NpUCyCcTBO Ha NECOK N CUTEH
Yyakar, Kako U NpUCyCTBO Ha caMum of aHae3nTckn 6peyn co ronemuHa go 0.4 m;

Opg 0.3 m go 0.8 m — aHgesuTCcKM Bpeun 3adaTeHM CO MPOLIECOT Ha MOBPLUMHCKO
pacnarame (gerpagupare) nopaaum BrvjaHNETo Ha HaaBopeLLHUTe dhaKkTopu.

Ha gHoTo Ha oBOj uctpaxeH BGyHap koj e pa4yHo M3paboTeH, n3paboTteHo e BAnabHyBawe
co avjameTtap og 20 cm u gnabuHa go 10 cm BO aHaesnTckaTa Opeya. TecToT € 3anoyHat Bo 11
yacoT. Bo uckonot ce HaneaHu 2.8nutpn Boda 4o BucuHa og 10 cm mn octaBeHo ga mupyea 15
min. OTKako e U3BpLUEHO 3acMTyBakETO Ha Noanorarta, HaneaHo € MUHUMAarHO KONMYEeCTBO Ha U3-
rybeHaTa(BnmMeHata) Boga o420 ml, npu WTO € NpoAoINKEHO CO HabrbyayBakeTO Ha NyGUTOKOT Ha
BOA4a BO MHTepBanu og 15 min. bugejkn Bo Tpu nocnegoBaTenHu NHTepBanun, ogHOCHO BO Bpeme-
Tpaewe oa 45 min He e perncTpupaH rybutok Ha Boga, OOHOCHO CHMXXYBak€ Ha HMBOTO Ha BO-
AaTta, onuToT € CMeTaH 3a 3aBpweH. O n3epleHnoT onut Ha BN (BogonponycHOCT) MOXe ga ce
3aKIy4ym Aeka Ha ncnutaHarta nokauuja OCHoBHaTa kapnecta maca (aHgesuTcka bpeya) e npakTuu-
HO BOOOHENpPONyCHa.
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Bo UB-3co koopanHatn y = 7590710, X = 4641516 mn3paboteH go 1.0m Bo gnabuHa co
KapTupakweTo YTBPAEHM Ce CrieJHNTE KapnecTn Macu:

Opa 0.0m go 0.2 m — kacpejaBa rmmMHOBUTa npallnMHaco cnabo NpUCyCcTBO Ha NECOK U CUTEH
Yyakarn,

Oa 0.2mpgo 1.0m — cuBo 6enu aHgesuTckn Bpeun 3adaTeHn CO MPOLEeC Ha pacnarake
(merpagumpare) nopagM NOBPEMEHOTO NPUCYCTBO HA NOBPLUMHCKUTE BOAMW.

Ha gHOTO Ha 0BOj UcTpaxeH ByHap KOj e payHo n3paboTeH, n3paboTeHo e BanabHyBawe
co anjameTtap og 18cm u gnabuHa go 30cm BO aHge3uTckaTa Opeva. TecToT e 3anoyHaT Bo 12
yacoT n 30 min. Bo oBoj npoctop HaneaHu ce 2.5lit. Boga go sBicuHa og 10cm n octaBeHO ga Mu-
pyBa 15 min.OTkako e U3BpPLUEHO 3acUTyBakeTO Ha nofgrnorarta, HaneaHo € MMHUMarHO Konuyec-
TBO Ha umarybeHarta(BnueHarta) Boga oa15 ml. buaejkn Bo Tpyu nocrnegoBaTenHn MHTEpPBanu, og-
HOCHO BO BpemeTpaeke o4 45 min He e perncTpupaH rybutok Ha Boga, OOHOCHO CHUXyBaH€ Ha
HMBOTO Ha BogaTa, OonNUTOT € CMeTaH 3a 3asplieH. Of usspweHnoT onut Ha Bl (sogonponyc-
HOCT) MOXe [a ce 3aKny4u feka Ha ucnutaHarta fiokaumja ocHOBHaTa KapnecTta maca (aHaoesuTcka
Opeya) e NpakTUYHO BOAOHENPOMYCHa.

Bo UB-8 co koopanHatn y = 7590453, x = 4641788 nspaboteH go 1.0 m Bo gnabuHa co
KapTupaweTo YTBPAEHM Ce CneaHUTe KapnecTtn Macu:

Oa 0.0 m go 0.3 m —kadbejaBa rmmMHoOBMUTA NpaLLUMHAcoO cnabo NPUCYCTBO Ha NECOK N CUTEH
Yyakarn,

Op 0.3 m pgo 1.0 m — cmBo ©eno XONTEHMKaBWN aHOE3UTCKM Opeyn 3adpaTeHn Co NpoLec Ha
MOBPLUMHCKO pacnarake (gerpagvupanu) 4o dasa Ha rm1MHOBMUTA NpallnHa CO CoapXKaj Ha Necok.

Ha gHoTo Ha 0BOj uctpaxeH OyHap Koj e pa4yHO uapaboTeH, nspaboTeHo e BanabHyBawe
co anjameTap of 25 cm u gnabuHa go 10 cm BO gerpagvpaHa aHgesuTtcka bpedva, HO penaTuBHO
J0CTa Tellka 3a padHo Konawe. Bo oBoj npoctop HaneaHu ce 3.1 lit. Boga go BucuHa og 10 cm u
ocTaBeHo ga mupysa 15 min. OTKako € N3BpLIEHO 3acUTYyBaHE€TO Ha noanoraTa, HarneaHo € MUHK-
ManHO KonmyecTBo Ha umarybeHaTta(BnueHata) Boga oa30 ml. buaejkm BO Tpu nocnegoBaTesiHu
WHTEpBanun, 0OHOCHO BO BpemeTpaewe o 45 min He e perncrtpmpaH rybuTok Ha Boga, O4HOCHO
CHWXYyBake Ha HMBOTO Ha BogaTa, ONUTOT € CMeTaH 3a 3aBpweH. O M3BPLIEHMOT OnuT Ha
BOIN(BogonponycHOCT) MOXe 4a Ce 3aKny4yu Aeka Ha ncnutaHata flokauuja OCHoBHaTa kapnecTta
Maca (aHgesuTcka 6peya) e NpakTUYHO BOOOHENPOMyCHA.

Cnopeg n3BpweHute onnutn Ha BN gobueHnoT koedmumeHT Ha punTpauuja € BO paHroT
Ha k=6.1-6.3 x10° I/cm?.

HanomeHa: 3a ogpeayBare Ha BOAOMPOMNYCTNMBOCTA Ha CKaMEHEeTW KapnecTu Macu ce
KOopucTU MeToaaTa Ha “Lugeon” T.e MeToda Ha ofpedyBawe Ha KoeduUMEHT Ha dunTpaumja co
BTUCHyBak€ Ha Boda nog nputucok. buaejkm Ha ucTpaxHarta nokauuja He Oelle npegBuaeHoO
NUCTPaXXHO Oynyewe, He € KopucTHa JlwkoHoBaTa meToda 3a ogpenysawe Ha B[l koja nasa
HajMepodaBHM NogaToumM 3a BOAOMPOMNYCHOCTA Ha KapnecTute Macw.

2.2.5. 3emame Ha onmumarsneH 6poj Ha npobu 3a aHanu3a

Of n3BegeHuTe UCTpaxkHn ByHapu,3eMeHn ce onTumMeneH 6poj Ha NPobK T.e. CenekTMpaHu
cel7 (cepymHaeceT) penpe3eHTaTMBHM MOYBEHW W KapnecTu npumepoun, 3a nabopaTopuckm
ncnuTyBaka Ha PU3NYKO-MEXAHUYKUTE KapaKTEPUCTUKN HA 3acTaneHnTe NUTONOLIKMA eOUHULMN.

Mputoa, cekoja npoba e cnakyBaHa BO COOABETHA HajfiOHCKa keca WM ofbenexaHa co
coo[BeTHa eTuKeTa BO Koja € BHECEHO: JaTtaTta Kora e 3eMeHa npobaTa, UCTpaxHUoT ByHap oA
Kage WTo e 3emeHa npobaTa 1 3a kKakBn NabopaTopuckm UCNUTyBaka € HaMeHeTa.

Cwute oBMe nogartoum MCTO Taka Ce BHECEHM M 3abenexaHu BO TEePEeHCKNOT OAHEeBHUK CO
cooaBeTeH onuc.
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2.3. INabopaTopucku ncnutyBamwa

Mokpaj TepeHcKUTe UCTPaXyBaka, U3BPLUEHN Ce U COOABETHU NnabopaTopuckm UCnMTyBa-
tba BP3 CENEeKTUPaHUTE MOYBEHM U KaprecTy NPpMMEepoLUn Of UCTPaxHUTe GyHapwu, co uen aa ce
AedvHUpaaT pU3NYKO-MEXAHUYKUTE KapaKTEPUCTUKM Ha 3acTaneHuTe FUTOMOLWIKMA eAUMHULM.
WN3BpLueHn ce cnegHUTe nabopaTopmUCKN UCNUTYBaHa BO COMMaCHOCT CO BaXKeYKUTe cTaHaapam:

- OnpegenyBawe Ha NPUPOAHA BAAXHOCT ............. MKTC CEN ISO/TS 17892-1: 2010

- OnpegenyBawe Ha rpaHyNIOMETPUCKM COCTaB ..... MKTC CEN ISO/TS 17892-4: 2010

- OnpegenyBahe Ha ATepbeprosu rpaHnLm .......... MKTC CEN ISO/TS 17892-12: 2010
- OnpegenyBawe Ha BOAOMPOMNYCHOCT ..........ccc..... MKTC CEN ISO/TS 17892-11: 2010
- TIPOKTOPOB OMUT ..ottt MKC EN 13286-2: 2007

- BnuBame Ha Bnara kaj CKaMeHeTu Kapnu............. MKS EN 13755

- OnpegenyBake Ha MHOEKC Ha ToykacTa jakocT ... Cnopepf npenopaku Ha ISRM

Cwute gobueHun pesyntatv o4 M3BpLleHnTe nabopaTopmuckn NCNUTyBawa ce npuKkaxkaHm BO
cooBeTHU rpadmykn npunosm 6p. 6-9.

2.4. KabuHeTcka o6paboTka Ha nogaTouuTe cO U3roTtByBawe Ha Enabopar

Cute cobpaHn nogaTtoum of TEPEHCKUTE UCTpaxyBara M nabopaTopucKnTe UCnMTyBaka
ce fgeTanHo aHanuaupaHu, a obveHnTe pesyntaTi ce npeseHTupaHn Bo EnabopatoT npeky n3pa-
6oTeHnTe NpMno3un u TekctyanHmoT aen. OCHOBHa Len Ha BakBMOT Npernes € Aa ce ykaxe Ha cu-
Te (PM3NYKM M TEXHMYKM NOTELLKOTMUN Ha KoM Ke Ce Hauae npu U3BefyBarEeTO Ha caMMnoT 06jekT, aa
ce nobue nopeanHa npeTcTaBa 3a cpeauHaTta BO Koja Ke ce usedyBaaT rpagexHute pabotu, Hej-
3uHaTa cTabunHoOCT 1 Apyrn PU3NYKO-MEXaHNYKN KapakTEePUCTUKM.

3. TEOJIOWWKU N TEKTOHCKU KAPAKTEPUCTUKUN HA UICTPAXHWUOT TEPEH

Bo cknon Ha aHanu3ute npeB3eMEeHW 3a NpoeKkTMpawe Ha [JenoHujaTta, COOABETHO
BHMMaHue € NOCBETEHO U KOH AeUHMpaHe Ha reosioWKUTe U TEKTOHCKUTE KapakTepUCTUKU Ha
UCTPaXHNOT TepeH. Bo TepeHcknoT aen og pabotuTte, kako 1 npu obpaboTkata Ha BKYMHMOT OHA
Ha nogarouw, 3emMeH e Bo npeasug akToT Aeka Tpeba oa ce nobue yBua BO CrieqHUTE acnekTu
KOM ce 3Ha4ajHu 3a NPOoeKTUpaEeTo 1 Toa:

- OCHOBHM Fr€OTEKTOHCKMN KapakTEPUCTUKN HA TEPEHOT;

- OCHOBHM CEN3MOTEKTOHCKM KapakTepUCTMKM Ha UCTPaXXyBaHMOT MPOCTOP;

- rnaBHM reoMopdOOLLKN U XUAPOSIOLKM KapakTepUCTUKN Ha rnokauujaTa;

- OCHOBHM r€OrOLLKM KapaKTEPUCTUKM Ha TEPEHOT;

- COBpEMEHM reosoLKN NpoLecH;

- CTPYKTYPHO-TEKTOHCKM CKIOM.

FopecnomMeHaTUTe acnekTn ce aHanuavpaHu Bp3 OCHOBA Ha reosoLKOTO, MHXEHEPCKOreo-

NOLUKOTO U XMAPOreosoWKOTO KapTUpawe Ha TEPEHOT, Kako U cUTe TepeHCkn u nabopatopucku
NCTpaxyBaka M UcnuTyBama. MIMeHo, kako OCHOBHa noasora e uspaboTeHa reosowka kapta BO
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Mepka 1:1000, co npukas Ha cUTe NO3HaYajHN reofoLKN ENEMEHTUN Ha TEPEHOT BO XOpPMU3OHTasHa
npoekuuja (npwnor 6p. 1).

WcTo Taka, usBplueHa e MHTeprnpeTaumja Ha NpPoCTopHUTE U MerycebHUTe OJHOCU Mery
KOHCTaTUpPaHUTE TeONOWKA eOMHMUM BO BEPTUKArNIEH MpeceK, LTO € MPUKaXKaHO Ha reosoLWKu
npocunu Bo mepka 1:1000 (npunor 6p. 5).

3.1. OCHOBHM reOTEeKTOHCKU KapaKTePUCTUKN Ha TePEHOT

CornacHo Ha (pakToT [AeKka reornoLlKMOT pa3Boj Ha MOLUMPOKOTO Noapadje Bnujaen Ha reo-
NOLLUKNTE KapaKTePUCTUKM N Ha UCTPAXHUOT TEepPeH, BO MPOAOIIKEHNE CE MPUKaXKaHW HajBaXKHUTE
acnektun. Bp3 ocHoBa Ha KpuTepuyMOT Ha pasrnegyBare Ha npobnemoT of NOLIMPOKO KOH MoTe-
CHO noapadje, 3a UCTakHyBake Ce CreaHUTe HajBaXHU haKTu:

[enoHnjaTa e nouupaHa BO CKMOM Ha reoTEeKTOHCKaTa eguHuua - BapgapckaTta 30Ha Koja
npeTctaByBa reOTeKTOHCKa eaumHuua o | peg Bo P. MakenoHwja, OQHOCHO nokauujata € BO
oboaHmnoT gen Ha HeoreHata KpaToBcko-3neToBcka ByrnkaHcka obnact. MecTtononoxbarta Ha oBa
reoTeKTOHCKa eAMHuLa BO penaumja co ocTaHaTUTe reOTEKTOHCKM eQMHULM € NPUKaXKaHa Ha Cnunka
1 (M. ApcoBcku, 1997);

Of cnoXeHuTe TEKTOHCKM MpoLecn Kou npuaoHerne 3a pa3BOjOT Ha OBaa 30Ha 3a npegmMmet-
HaTa J'IOKaLI,VIja 3a /J,eI'IOHVIja ce 3H8LlajHI/I drasuTe Ha xepuMHcKaTa 1 annuckaTa oporeHesa;

Co coBpeMeHuTe reonoLKM NPoLEeCcH BO KBapTep U XONOLEH, MPeKY epo3noHMUTE NpoLecu un
aKTUBHOCTA Ha peYHUTE CyBOOONMHMU, bopMmupaHa e reHepanHaTta reomopdoroLlka cocTojoa Ha
TEPEHOT, Koja ce KapakTepuaupa co popmupare Ha nporyBujanHu ceUMeHTU, a Ha NaguHuTe
nenyBujanHu Hacnaru.

Cwute ¢asm Ha reonoLllKMOT pa3Boj nmarne KpajHo BnunjaHme Bp3 OPMUPaHETO Ha AEHeLl-
HaTa cocTojb6a Ha TepeHoT, LWTO ce MaHudecTMpa BO AEHELWHUOT perbed Ha OBa fokauumja 3a
AenoHwuja.
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| — Uykanu-Kpacrta 3oHa V — Cpncko-MakeaoHckn MacvB
Il — 3anagHo-MakegoHcka 30Ha VI — KpanwtmgHa 3oHa
11l — MenaroHMCckn XopCT — aHTUKINHOPUYM 1 — HeoTekTOHCKM Aenpecun
IV — Bapgapcka 3oHa 2 — HeoreH KkBapTepHW BYNKaHCKN obracTu
Cnuka 1. MecTononox0a Ha reoTekToHCcku eguHmum Bo P. MakegoHuja (M. ApcoBcku,
1997).

3.2. OCHOBHM CEM3MOTEKTOHCKM KapakKTepUuCTuUKU Ha TepeHoT

Bo kopenauumja co reonowknoT pasBoj Ha TEPEHOT M reosoWKNTe NpoLecn ce n cen3moTe-
KTOHCKUTE KapaKTepUCTUKM Ha npoctopoT. MnobanHo, nokauuwjata Ha genoHuwjata “Ce.
Hukone” ce Haora BO 30Ha CO KOHCTaTMpaHW MarHUTyau Ha crydeHuTe 3emjoTpecu 4o
M=4.0 (cnuka 2). Cnopep J. JaHdeBckn (1987 roa.), oBMe 30HM Ce NOBP3aHN CO pernoHar-
HW gUCnoKaumm Kou ce NoTeHUMjanHO CEN3MOAKTUBHM.

Cnopep noctojHaTa cemsmorioLlka kapta Ha P. MakegoHuja, 3a noBpaTeH nepuog of 500
roguHu (koja ce npenopadysa 3a npumeHa crnoped Eurocode 8 3a cemamuykm aHanmam cé
[0 AOHecyBawe Ha HaumoHarneH JOKYMEHT), MOXe Aa Ce KOHCcTaTupa feka nokauujata Ha
AenoHujaTa e nouupaHa Bo nogpadja co uHteHauteT | = VIII° MCS (ckana no Mercali,
Cancani n Sieberg), cnnka 6p. 2 . Cnopea NOCTOjHUTE KPUTEPUYMU, 3@ BaKOB O4YEKYBaH
WHTEH3UTET Ha 3eMjoTpec, 3a €eBeHTyanHu noTtpedbu of AWHaAMUYKM aHanusn ce
npenopayysa Aa ce yCBOu KoeULMEHT Ha CEUSMUYHOCT Kh: 0.2-0.25.
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Cnuka?2.KapmanauHnmeH3umemu+HaMakedoHujasarnoepameHrnepuodod500200uHuU

OuurnegHo e geka ofg nocebHoO 3Hayewe MoxaT ga 6uaaTt nojaBuTe HA COBPEMEHM €HOO-
reHu ABmxera, WTo Tpeba ga ce MMa BO NpeaBua nNpy NPoeKTMpareTo Ha AenoHujaTa.

Cnopef kapTaTa 3a CensmMoakTuBHM CTPyKTypu Bo P. MakegoHuja (J. JaHueBcku, 1987) no-
KauujaTa Ha gernoHujata ce Haora BO 30Ha Kafe BOOMK pacedHu AWUCOKaLMU e peructpuypaHa
ocnoboaeHa makcumanHa eHepruja 4.0 (cnvka 6p. 3).
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Cnuka 2. Kapra Ha cem3moakTBHU CcTpyKTYpH Bo P. Makenonwuja (J. Januescku, 1987).
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Cnuxa 3.Kapma co enuuyeHmpume 8o P. MakedoHujaM. Apcoscku 1997 200.

3.3. 'maBHM reoMOpPONOWKN U XUAPONOLIKN KApPaKTEPUCTUKM Ha WUCTPaXKHUOT
TepeH

WUcTpaxkyBaHaTa nokauumja 3a AenoHnja NpeTcTaByBa PUACKN TEPEH U3rpageH o4 BYKAHCKM
Kapnu kage HajHMCKa HagMopcKa BUCMHA U3HecyBa 584 m.nv BO MCTOYHMOT Aen Ha fokauujata u
HajBMCOKa HaMOpCKa BUCMHA of 626m.nv BO 3anagHWoT A0 jyro3anagHnoT aen of nokaumjaTta 3a
penonuja. Bo rmobana oBoj TepeH ce KapakTepuaupa CO penatvMBHO Onar nag of 3anag-ceBepo
3anaj KOH UCTOK-jyro UCTOK.

Bo nornen Ha xugponowkuoT Aen Ha camarta nokauuja npegBuaeHa 3a fenoHuja Hema
BOOEHN TeKOBWU. BogeHn TekoBM ce KOHCTaTMpaHu MOKpaj UCToYHaTa rpaHuMua Ha oBaa Nnokauuja
Kage npoTekyBa pekata Knobyu co okony 0,4 |/s , a Koja BO NIETHUTE CyLUHWM NEpMoan HajBepojaTHO
npecylwysa. Bo jykHWMOT gen Ha nokauujata 3a genoHuja Nokpaj camata rpaHuua, ce Haora CyBo-
Jornuvua HMU3 Koja HajBepojaTHO NpoTeKyBa BoAa, cCaMo BO NepuoauTe Ha BpHexu o goxa. Camute
OBMWE BOAOTELM, HE3ABMCHO O Toa Aanu ce CO NOCTOjaH Uy NMOBPEMEH KapaKTep, BO MAHMHA ako
He ce npeB3emaT COOABETHN MeEPKN Ke buaaT TpaHCMOopTHM MeCcTa 3a UcLeaokoT o4 04naaoT, a co
TOa W HOCUTENW Ha 3aragyBaHkeTO Ha OKONUHAaTa.

3.4. OCHOBHM reosiIOWKN KapaKTePUCTUKN Ha TePEHOT

lMpocTopHaTa nonoxba Ha 3acTtaneHuTe NUTOreHEeTCKM eAMHULM, OOHOCHO HMBHaTa pac-
NPOCTPaHETOCT BO XOPU3OHTarneH npaeeL, yTBpaeHa e npeky AeTanHo reonoLko, MHXEeHepCKoreo-
MOLLKO M XMOpPOreonowKo KapTupake, CO MeTOA4O0T Ha HanpeyHo npodunupawe Ha TepeHOT, A4O-
AeKa BepTuKanHaTa pacnpoCTpaHeTOCT Ha NUTOMOLLKATE YNIEHOBU e YyTBpAEeHa CO MOMOLL Ha uc-
TpaxHute BGyHapu.

Bo nowmpokaTa OKONMMHaA Ha TEPEHOT Kade BO uAHMHA Tpeba ga 6uae wmspaboTeHa
AenoHujaTa 3a UBPCT OTnag ce u3aBOeHN NoBeke NMUTOreHeTCKU eAnHULM, O pasnnyHa reonoLuka
CTapoCT M CO pasnuyHM CBOjCTBA M 3Hayewe 3a wmsBegba Ha o00jekTOoT. Bp3 ocHoBa Ha
npoy4yBate€TO Ha pervoHanHata reosfiorvja MoXe [a Ce KOHCTaTMpa [fAeka Ha MNOLMPOKOTO
nogpavje ce 3acTaneHu CrefHWTe eAVHULM: FopHa 30Ha Ha nWL: FAMHLUM 1 necodnmumn (‘Es),
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aHpeantckn Tyd (©), aHgoeauTckm Opeun (w’), Gurposm BapoBHUuM (Pl, Q), ayrut-xopHbneHaa-
6uoTtut aHgesntn (ccah), nruumGpuTn of aHaesuTckn coctaB (Ga), xopHOneHaa-ayrmt aHae3nTn
(acha), cynecok, cyrmuHa u 4akan, nponysuym (pr) n anysuym (al). WTto ce opHecyBa Ao
nokauuwjata ogpedeHa 3a [AenoHvja € wusrpageHa oA aHOesnTcku Opeyn, MHOry Marnky BO
WCTOYHMOT Aen uma Tyd v genysujanHn Hacnarn (d)

- [opHa 30Ha Ha nULL: FAMHLUN U NECOYHNLN (4E3)

'opHaTa 30Ha Ha hnuw e narpageHa og rMuHUM 1 NeCOYHNLUM, 3acTaneHn 3anagHo U jy>KHO
of npegMeTHaTa nokauuvja. CegMMeHTUTE of ropHarta 30Ha Ha (NULOT Ce KapakTepusupaaT co
MCcKNy4YmBo cmea Ooja, CO nmororieMa 3acTaneHoCT Ha rMuHUMTe BO OAHOC Ha necoyHuuute. Ce
KapakTepusupaaT Co OCTPU SOMHU rpaHnLn, NMPUCYCTBO Ha TEKCTYPU: Tparn Ha Tevere, Bnedere u
BTUCHyBaH-€. /ICTO Taka 3acTaneHa e rpagaumuja, nammHauuja u nopeTko Koca CNoeBUTOCT.

lMecoknuBuTE MUHUM Ce Haj3acTaneHu YNeHOBM KOW Ce nojaByBaaT BO BMA Ha noronemu
6aHum (3-4 m), a ce nojaByBaaT M BO NOTEHKN CIIOEBU, HAj4ECTO NOMEry CNOEBUTE Ha NECOYHULIN.
HajuecTto ce cuBu, CMBO-BMONETOBU N CUBO-3ereHN. N3rpageHun ce of rmMUHOBUTa MaTepuja koja e
npecTaBeHa of WNUTCKU TWUM Ha rUHA U OEHAPUTUC OA: KBapu, denacnart, MyCKOBUT U TELUKK
MUHepanu (rpaHaT, TypMarnuH, MeTanu4yHn MuHepanu, ceH, pyTun u ap.).

MecoyHnumTe cnope MUHEpPanHUOT COCTaB BO HajrorieM Aen oaroBapaar Ha cyGrpayBaku
 rpayBaku. M3rpageHun ce oa kBapL, v NIMCKyH, Nomarnky denacnag, napunktwa KBapuuT, poxmaLm,
NEeCOKMUBU TMUHWU U TIMCKYHCKM WKpunum. OBMYHO ce nnoYecTu, nopetko 6aHKoBUTH, co cuea 6oja.
Ce KapakTepusmpaaT CO CUTHO3PH U CPeaHO3pPH COCTaB, MOBP3aHM CO KapGoHaTeH LEMEHT of
nopeH Tun. TekcTypaTta e pas3nuyHa, ce rnojaByBaaT Tparu Ha Teyere, Kyco BCEeKyBahe, NaMuHa-
LMja 1 rpaflalMoHN CrOEBU, a NMOPETKO ce NojaByBaaT Tparu Ha BrieYere.

AneBponuTtute ce nsrpageHn oa kapboHatHa matepuja, pMHO n3MeLLaHa co ruHa U AeH-
APUT, HAaMecTa € MPUCYTEH W NMUMOHUT. [eHAPUTOT € MpeTCTaBeH CO KBapL, JIMCKYH U CUTHM
nap4ymma of kapboHar.

JlanopuwnTte ce 4ecTn YNeHoBM Ha CekBeHuaTta, 0bMYHO rM NpeTcTaByBaaT ropHUTE AENOBU
Hag rpyb6ospHuoT martepujan. Ce nojaByBaaT BO 3aefdHuua CO KankapuTute, aneBponutute u
nanoposuaHuTe BapoBHUUW. 1o 6oja ce cuu. lNMpoueHToT Ha kapboHaToT ce ABWXKN okony 52%,
HO YecTo Bapupa.

- AHgesuTckn Tyd (O)

AHOesnTckute TypoBM MMaa LUIMPOKO pacnpocTpaHyBake BO aHanNM3MpaHWOT TEPEeH U
nexaT Hapf ropHaTa 30oHa Ha dnmMwoT. HMBHMOT cocTaB M CTpyKTypa 36opyBa feka ce TaroXeHu
BO BOoAeHa cpeauHa, nopaau WTo HaMmecTa gobusaaT uspaseHa crpatudukaumja. FlonemnHaTa Ha
napyMkaTa Kou BrieryBaat BO HUMBHMOT COCTaB BapvpaaT O4 MUMMMETPU OO0 HEKOSNKy AeceTuHa
caHtumeTpu. o 6oja ce cuBo-6Genu, XONTEHMKaABM W PO3EHMKaBW, CUMHO Ce pacnagHaTw,
KaONIMHU3UPAHU 1 NMINMMOHUTU3NPaHKU. [JonH1Te OenoBM Ha TydOoT ce CO MacuBEH KapakTep, Aodeka
ropHUTE OernoBuM ce COo noudpaseHa cTpatudukauuja. TydoBuTe mMmaatT BUTPOKNACTUYHA [0
nUTOKNacTU4Ha, ncamuTcka CTPYKTypa, OCHOBHaTa mMaca e msrpageHa of ByfKaHcka nenen wu
XMnuguoMopdHM 3pHa Ha nnarMoknac, fywnu Ha FUCKYH, MOPeTKo MNUPOKceH, amdunbon wu
marHeTuT. Bo ocHoBHaTa mMaca, nokpaj dpeHokpucTanu ce 3abenexysa XnopuTcka U NMMOHUTCKA
maTepuja.

- AHgeauTckm 6peun (w’)

AHpesunTckute Opedn nexart HenocpegHo Hap TydoBuTe. Hamecta BO uctute ce cpeka-
BaaT Ty(OoBWU, THUMBPUTK, CNMBOBM Of aHAE3UTW, Kako 1 BUrpoBM BapoBHMLM, kKOM 360pyBaaT 3a
nosekedaseH BynkaHusam. bpeunTte ce marpageHun og HeobpaboTeHu napuntba aHgesuT, Xao-
TUYHO pacdpnaHn BO OCHOBHaTa Maca, Koja e usrpageHa Of ByNKaHcka nenen v 3pHa of
NCcKpweHn MuHepanu. NocuTHO3pHMTE AenoBu of GpeunTe MnoKaKyBaaT KpUCTanoknacTuyHa u
OGpevecta cTpykTypa. lMapunmwarta o aHOes3nT Kou BrerysaaT Bo Opeunte ce 3Ha4uTerHO
N3MEHETK, BOrMaBHO ce anTepuampaHn 60eHnTe COCTOjKN.

- Burposu BaposHuum (PI, Q)
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MHTepecHO e nojaByBaweTO Ha OWrpoBM BapOBHWULM BO BYJIKAHCKATE Kapnu, BO
aHgesntckute 6peun n nomery 6peunTte U UrHUMBPUTUTE Of aHOE3UTCKU cocTaB. Tue ce CUIMHO
M3MeHeTn 1 cunmudmkyBaHm-onanuanpaHun. Ce nojasysaaT BO BUA HA TEHKM Mfo4YM, KOM HamecTa
ce npeknHaTy, Taka LUTO ro rybaTt CBOjOT KOHTUHYMTET, a Ce MojaByBaaT U BO HENPaBWUITHU NEKECTU
Tena co cnBo-xonTa 6oja.

- Ayrut-xopH6neHga-bunotut aHgesnTtun (aah)

OBve aHOesnTu ce nojaByBaaT MCKIYYMBO BO aHOE3UTCKUTE Opeun BO BMA Ha Miouu u
CNYMBOBKU, BO BMA Ha norornemu u nomanu macu. Ce kapakTepuaupaaT CO Xonokpuctanecta
CTPYKTypa, a BO OCHOBaTa ce 3abenexyBaaT XMnMammopdHU 30HapHK nnarnoknacu (onuroknac-
aHOEH3MH), Kako 1 XunnanomopHU 1 nanomopHM 3pHa Ha NUPOKCEH (ayrnT), onanuampaHun apHa
Ha xopHOneHOa v nopetko 6uoTuT. CUTe MUHepanu ce 3adaTteHn co antepauuja, Npu LWTO Kako
CeKyHOapHW MUHepanu ce nojaByBaaT CEeKyHAapeH KBapL, CEPULUT, KanuuT, XNOpUT, NMUMOHUT U
ap. Kako akuecopHu ce nojaByBaaT anaTuT, cdeH, MarHeTUT M umpkoH. OcHoBHaTa Maca e
nsrpageHa o CUTHO3PHM N1arMoKnacu Kou ce antepusvpaHu.

- UIrium6puTn og aHaesmTcku coctas (Oa)

UrHnmbpuTtuTe ce nojaByBaaTt HENOCPEAHO HAL BYIKaHCKMTE BGpeyun unm npeky HajropHuTe
OurpoBmTN BapoBHUUN. MrHMMBpUTUTE Ce nojaByBaaT BO BUA Ha Moy U Macu, ctpatudukalmja
peTko ce 3abenexyBa. bojata nv Bapupa cmBo-6ena go upBeHMKaBa u 3eneHkacTta. Yecto ce pac-
nagHaTu 1 TPOLLHW, COCTaBeHU ce oA hparMeHTn oa aHae3vnH u oeHoKpucTanu o OCHOBHaTa Ma-
ca. MNMapuuwaTta aHgesuT ce nojaByBaaTt BO HenpaBWUiHKU arnectn opmu, Yum gUMEH3nn ce OBu-
xart og 0,1 go 20 cm, Ho HajuyecTo 2-5 cm BO npeydHuk. OcHoBHaATa Maca e cTaknecrta unm cnabo
UcKpucTanuanpana, co nspaseHa cdnymgHocTt. o 6oja ce okep o npucyTHaTa NMMOHMTM3auMja 1
kanuut. Mnarnoknacute ce 3oHapHu (Nabpagop-aHAesuH), AeNyMHO KanuuTuaupaHui, 6uoTuToT e
[0CTa CBeX, XOpHOeHaarTa e kanuutcka u XrnoputmuampaHa.

- XopHGneHga-ayrmt aHgesntu (aha)

XopHbnenga-ayrut  aHgesuTUTE Ce  nojaByBaaT Npeky aHgesutckute 6peun  u
UrHMMOPUTUTE BO BMA Ha NNOYM M nNomanu macu. Toa ce UBPCTM M CBeXM Kapnu co Oena,
KpucTanecrta, nopdupcka CTpykTypa, CUTHO3PHM CO LUKOSKAcToO npekplyBane. 1o 6oja ce TeMHO-
3eneHn o upHu. NarpageHu ce oa heHoKpucTanu Ha nnarnoknac (onuroknac-aHaesnH), notoa o4
XUNUAMOMOPMHN 3pHA Ha NUPOKCEH (ayruT), XxopHbneHaa n 6uoTuT koj e gocta ceex. OcHoBHaTa
Maca e xuvnokpucTanecTta unm xvanurcka Co u3paseHa antepaumja, CUTHO3PHa 1 n3rpageHa e og
ankaneH dengcnaTt n MetanuyHu MuHepanu. Of akuecopHUTe MuUHepanu ce rnojaByBaaT MeTa-
NNYHU MUHEpanu u nopeTko anatuT. Kako cekyHaapHW MuHepanu ce nojaByBaaT MOHTMOPUOHUT,
KaONMMHUT, XIOPUT, CEPULNT, KanuuT, TIMMOHUT 1 Onancka-kanuegoHcka matepuja.

- Cynecok, cyrnuHa n vyakan

Osue TBOPOM MMaaT ronemo pacrnpocTpaeHne M MM nokpmMeBaaT FOPHO eOLeHCKuTe ceam-
MeHTU. NMpeTcTaBeHn ce CO MUHKU, CYIMUHX 1 NOPETKO Yakanu. Hajronem gen og maTtepujanoT Koj
MOCNYyXun 3a co3daBake Ha oBue TBOPOW, NOTEKHyBa Of narneoreHvuTe rMUHOBUTU-NECOKNBYU
TBOPOM.

- Mponysuym (pr)

MponyeujanHnTe TBOPOM ce NojaByBaaTt 3anagHo M jykHO of npeameTHaTa nokauuja, us-
rpageHu ce og HeobpaboTeHn napyuka Of OKOSNHUTE TepeHu, Nomery Kou ce nojaByBa MOCUTEH
mMaTepwjan.

- DenysujanHn cegnmeHTn (d)

MpeTcTaBeHn of kadeaBu MpaLLIMHECTU FMUHM co cnabo NpUcycTBO Ha pasHorpaHynMpaH
MecoK 1 Yakarn, co peTko NpUCycTBO Ha caMum co ronemuHa go 40 cm of ByfKaHCKO NOTEKNO.

- Anysuym (al)

AnyBujanHuTe ceaMMEHTU Ce nojaByBaaT MO TeyeHMeTO Ha MeukyeBcka peka, a ce uara-
OEeHU of necoum n Yyakanw.
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Ha camata nokauuja 3a u3rpagba Ha gernoHuja 3a UBPCT OTnag M Ha NOTECHOTO nogpadje
3acTaneHu ce aHOe3nTcku Bpeydn Kou Ha gen ce npernokpueHn co aenysujanHun Teopbu. bpeunte
ce umarpageHn o HeobpaboTeHn napumka aHOe3uT, XaoTUYHO pacdpnaHn BO OCHOBHaTa maca,
Koja e u3rpageHa o ByJiKaHCcKa nenen v 3pHa o UCKpLIeHU MuHepanu. NocuTHO3pHUTE OenoBu
of 6peunTe nokaxysaaT KpUCTanoknacTuyHa u bpedecta cTpykTypa. [Napunkwarta og aHoesnT Kou
BNneryesaaT BO BpeunTe ce 3HaUYMTENHO N3MEHETU, BOMIABHO ce anTepuanpaHn oboeHnTe COCTOjKM.
Camute genysujanHu CeaMMEHTUM ce NpeTCTaBeHW of kadeaBu NpaliMHECTU MuHKU, co cnabo
NMPUCYCTBO Ha pasHorpaHynvpaH rnecok 1 yakar, co peTKo NMpUCYCTBO Ha camMuM CO rorieMuHa go
40 cm oA BYNKaHCKO MOTEKJSTO.

3.5. CoBpemeHU reosniowKmn npouecu

lMo3HavajHM cCoOBpEMEHM reOsTOLWKN NPOLECU Ha UCTPaXXHMOT MNPOCTOP HE Ce KOHCTaTUpaHu,
kon 6u Bnunjaene npu marpagbara kako u ctabunHocTa Ha ugHaTta genoHunja. Og coBpemMeHuTe
npouecn Moxe ga ce M34BOWM MPOLLEeCOT Ha MOBPLUMHCKO pacnarawe, Kako pes3ynTtaT Ha Koj ce
CTBOPEHU AenyBujanHuTe TBopbu Kon ce co BapujabunHa gebenvHa o 0,3 m BO noBucokute ge-
nosu o nokauuvjata go 0,8 m BO NoOHUCKUTE OenoBu T.e. Ha Gnarnte naguMHu. Ha ogpeneHaTta
fiokaumja 3a genoHuja He ce KOHCTaTUpPaHU HUKaKBU japyXewa HUTY Nnak noTeHLuMjanHu cBneKkyBa-
Ha Ha KapnecTnoT maTepujan.

3.6. CTPYKTYpPHO TEKTOHCKM CKnon

Bo norneaHaTeKTOHCKMOT CKIOMN Ha MOLIMPOKMOT TepeH, Tpeba Aa ce uctakHe Aeka OUCjyH-
KTMBHaTa TEKTOHMKA € JocTa u3paseHa. Ha 6asa Ha ocHoBHaTa reonoluka kapta Bo pasmep 1:100
000 kako 1M of mopdonoryjata Ha camaTa Nnokauuja, oBAe ce MPeTnocTaBeHu [Be pacedHu
CTpykTypu. EQHaTa npeTnocTtaBeHa pacegHa CTpyKTypa MUHyBa BO AONHWOT AN Ha fokauunjata u
nma npaeey, Ha npoterakbe C3-JU co N-319° ogpeneHo on reonouwlkata kapTta. BTtopuoT npet-
nocTaBeH pace ce Haola BO UCTOMHUOT KpaeH AN Ha fnokauujaTta 3a genoHuja BAOMK TeYEeHUETOo
Ha cyBogonuuarta co npaeewl Ha npoTerawe CU-J3 T.e N-21° OBaa pacegHa CTpyKTypa BO
MOHMHA Kako 1 BodaTa koja NpoTeKyBa OBAE BO 3MMCKUTE M NPONeTHU nepuoam 6u nmane ronema
ynora BO nornepg Ha 3aragyBare Ha TEPEHOT CO UCLLEAOKOT o4 AeNOHUpaHNOT matepujan. buaejkn
CTaHyBa 300p 3a NpeTnocTaBeHN pacedHu CTPYKTYpu BO aHOE3UTCKM Gpeun, HajBepojaTHO oBue
KaprnecTn Macu BO AriabvHa ce UCMyKaHW, HO Kako pe3ynTaT Ha CTEMEHOT Ha UCTPaKeHOCT Ha
nokaumjata He e YTBPAEHO UCMYKaHOCTa Ha KapnuTe, Kako 1 6pojHaTa 3acTaneHoCT Ha cuctemuTe
Ha NYKHAaTUHUTE N HUBHUTE KapaKTEPUCTUKN.

4. XnAPOIrEOJIOWKUN KAPAKTEPUCTUKU HA KAPTIECTUTE MACH

XunaporeonoLKkMTe KapakTePUCTUKM Ha KapnecTuTe Macu ce BO AUPEKTHa 3aBUCHOCT of
HMBHAaTa NOPO3HOCT.

JInTonowknTe egnHNLUM KOM ce 3acTaneHn Ha npegmMeTHaTa fokauuja, no ceojata xmgpore-
onoLuka dyHKLMja BO CKIOMOT Ha TEPEHOT MOXaT Aa ce KnacuduuupaaT Ha ClnegHNOT HaumH:

- XI/UJ,pOFeOJ'IOLLIKVI n3onaTtopun co Mefy3pHCKa NOPO3HOCT, BO KOU Ce KJ'IaCI/Id)VILlI/IpaHVI
,El,eJ'IyBVIjaJ'IHI/ITe TBOp6I/I KOWU ce npetTctaBeHn Cco npaimHeCTu rinmHn co cnabo NPUCYCTBO Ha NecokK
1 Yakarn,

- PenatmBHM XmOporeonoLky nsonatopu co cnabo nspaseHa nykHaTMHCKa NMOPO3HOCT BO
KOW ce KnacuuumpaH aHgesuTckuTe Gpeyn

HenyBujanHute TBOPOM Kako KapnecTu Macu co Mery3pHCKa MNOPO3HOCT, KaKo LUTO MPeTXoq-
HO CnomMeHaBMe ce pe3ynTaT Ha MOBPLUMHCKMOT MpoLeC Ha pacnarawe Ha OCHOBHaTa KaprecTta
amca, Koja ro usrpagyBa camvoT TepeH. 3acTaneHn ce BO MOBPLUMHCKMOT Aen o4 TEePeHoT U ce
NpeTexHo co Mana gebenvHa o HeKonky aeceTnHyn cm o npmbnuxkHo 1.0 m. MNMopagm 3roneme-
HaTa cogpXWHa Ha CUTHaTa MpalwMHECTO-TNIMHOBUTA KOMMOHEHTa Ce CBPCTyBaaT BO rpynata Ha
xungporeonowkn nsonatopu. O mnsspweHnot onut Ha BN Bo nabopaTtopuja nobueH e koedu-
UMEeHT Ha punTtpaumja k=1,55 x 10 m/s.

Anpesntckute Gpeun ce knacuuumpaat BO rpynaTa Ha Xvaporeosowkyu 13onaTtopu co
MYKHaTUHCKM TUM Ha NMOPO3HOCT, BO KOM TEKTOHCKATA UCMYKAaHOCT HE € MHOTY M3pa3seHa, LITO MOXe
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a ce KOHCTaTMpa of pPeTKUTE U34aHoLM Ha NoBpLIMHA OA TepeHOoT. KapakTepucTtuyHo e aeka 3ac-
TaneHuTe NykHaTUHU Ce NPETEXHO CO Manu, MeTapCku AMMEH3UN N 0of, CTUCHAT TuN. [MoBPLUMHCKM-
Te NyKHaTMHU KoM Ce CO Mana rofieMmHa Ha oTBOpUTE O HEKOSIKY MM, MPEeTEXHO Ce 3anosfiHeTn co
NpaLnHECTO-TNIMHOBUTE KOMMOHEHTAa, Nopaan WTO HeEMa UHUNITPUpawe Ha aTtMmocdepckuTe Bp-
HeXu BO NoA3eMjeTo unun e Toa MnuHuMmanHo. [leka ce paboTn 3a BogoHenponycHa kaprnecta maca
nokaxxyBaaTt 1 U3BpLUeHuTe ucnutyeawa Ha Bl usspweHn Bo 3(Tpu) 6yHapu. VicnutyBarwaTta Ha
BN nokaxaa npakTuyHa BOOOHENPONYCHOCT Kaj aHae3uTckuTe 6peun. Kaj aHaesuTtckute Gpeun
KOeULIMEHTOT Ha unTpaumja e Bo paHroT Ha k=6,1-6,3 x10°l/cm?.

Op aHpesuTckuTe Gpeun 3eMeHun ce 3(Tpy) NPUMEpPOLM 3a UCNIUTYBake Ha BOOOBMMBAHE
BO nabopatopucku ycnoeu. MNpoba 6p. 3 e 3eMeHa o M3gaHOK Of MOBpLUMHATA Ha TepeHoT, a
apyrute gea npumepoka npoba Op. 1 u 2 ce 3emeHn opg OyHap WB-8. JlaBopaTtopuckute
nucnuTyBaka rv gagoa cnegHuTe pes3yntati 3a BOAOBMNMBaHE:

Mpoba 6p. 1 12,7 %; Mpoba 6p.2 14,4% wnllpoba 6p.3 3,9%

Mpobata 6p. 3 Koja e 3emMeHa O4 nMoBpLWIMHATA Ha TEPEHOT nokaxa Hajcnabo
BOAOBMNVBakE, KOE HajBepojaTHO Ce OOS/MKM Ha XEMWUCKMOT COCTaB Ha MPUMEPOKOT KOj mopagu
cBojaTa UBPCTMHA € CO 3rofieMeHa CoOpXMHa Ha cuiMuucka KOMMoHeHTa (npobaTta e of
aHOes3nTCKM cocTaB).

Kaj npobute 6p. 1 n 2 BnuBakeTO € NoronemMo oA npocta npuyvMHa wTo ce pabotn 3a
npouMepoLmM of KaprnecT MacuB Tyd KOj € Monopo3eH M 3adaTeH CO AerpagaumoHn NpoLecu.
buoejkn Ha npegmeTHaTa nokauuvja He € U3BPLUEHO UCTPaxXHO Aynyerwe He e geduHupaHa
coctojbata Ha kaprnectata maca BO noronema AnabuHa kage ce odekyBa ucrtata ga 6upge
nocBexa 1 nouspcTa, a Co camoTO Toa M ywTe CO nororieMa BOOOHENPONyCHOCT Koja 6u moxena
na 6uge v op paHrot Ha 107 go 107 I/em?.

Bo cornacHocT co rpagaumjata Ha Komucujata 3a UHXEHEPCKO-reONnoLWKO KapTupamwe Ha
MHTepHaumoHanHaTa acouuvjaumja 3a MHXeHepcka reonorvja, 1979roa., oBa cnara Bo crnabo
BOAOMPONyCTNMBa A0 LEeNOCHO BOAOHENPONyCTNMBa Kaprnecta maca. Taka kapnectute macu ce
nedunHupaHn kako aquicludes. MNopagu mHory cnabaTta BogonNpoOmnyCHOCT WKW NpakTuyHata BO-
AOHENpPonyCHOCT, MHorycriabaTa TEKTOHCKa MCMYKaHOCT U NOCTOjHA AMCKOHTUHYanHOCT Of CTUC-
HaT TUM, yKaxyBaaT Ha cpeduHa BO Koja Hema YCnoBu 3a opmupare Ha nog3emMHa u3gaH.

Bokonky n 6u nmana takea usgaH, Taa 6u 6una Ha noronema gnabuHa n co mMHory crnaba
MOXHOCT 3a akymynupake Ha no3HavajHa KonvumHa Ha nogsemMHa Boga. [1oCcTojHMOT M3BOpP Ha
noasemMHa Boga BO cenoto e co usgawHoct og 0.1-0.5 I/s u ucTMOT € BO 3aBMCHOCT 0Of
aTtMocepcKUTE BPHEXMN.

O XmaporeonoLKn acnekT Ha MUCTPaXHOTO nogpadje un Ha 6asa Ha CTeneHoT Ha ucTpa-
)KEHOCT He Ce KOHCTaTMpaHU Kapnectu macu kon 6u nmane WHUNTPaUMOHN cnocobHOCTN Ha Ba-
3a Ha MOPO3HOCT UIM MUCMYKAHOCT Ha KapnecrtaTta maca. M cnopepq reonowkarta rpagba, reomop-
donoryjata Kako M XUAPOreosioWKUTE YCMNOBM Ha fokaumjata 3a genoHuja He MoXe da ce
OoYyeKyBaaT MonfaBu Ha TEPEHOT UMK HEKOW APYrn OWITETYBaka O PEKM U XMOPOTEXHUYKN 0BjeKTu.

5. FrEOTEXHU4YKUN CBOJCTBA HA TEPEHOT

Opf nNpuMmeHeTUTe UCTpaxyBatba U UCNUTYBaHa, MOXE Aa Ce KOHCTaTMpa Aeka MHXeHep-
CKOT€ONOLLKUTE N FEOTEXHUYKUTE KapakTepUCTUKM Ha TEPEHOT ce AeUHMPaHN Ha KBAHTUTaTUBEH
HaumH. CuTe napameTpu, CO OApPEeAEeH CTEMEH Ha ekcTparnonauuja ce npukaxaHu Ha HagormKHUOT
reoTeXHUYKM Npodus, Kako M Ha OCTaHaTUTE COOABETHU NPUIO3M.

lMokpaj Toa, Ha HAZOMKHNOT Npodun ce AadeHn (PU3NYKO-MEXaHUYKUTE KapaKTepUCTUKK
Ha 3acTaneHunTe NUTOMOLLKN eanHUUK, Knacudukaumjata Ha Kapnectute Macu, Kako U TEXHONOoru-
jaTa Ha uckon co cooaBeTHa KaTeropuja. Ha BakoB HauuH, HaOOMMKHUOT NPOdUn e npeseHTnpaH
BO hopma Koja e norogHa 3a edpukacHoO npoekTupamse.
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5.1. MH)KeHepCKOFeOﬂOLIJKM BMOoOBU Ha KapnecTtn macu

OO VHXEHepCKOreoriowWwKN acnekT KaprnecTute Macu 3acTaneHn Ha rokauujata Ha
AenoHujaTta, ce knacuduumpaat BO rpynata Ha cnabo Bp3aHM HecKaMeHeTu KapnecTtu macu
(oenyBujanHu ceanMeHTN) N cKameHeTn KapnecTn Macu (aHAe3nTCKkn bpeun).

- Cnabo ep3aHu HeckaMeHemu Kaprecmu macu

Bo oBaa rpyna Ha kapnu ce kaTeropusnpaHun genysujanHute ceguMMeEHTUN KO ce HacTaHatu
CO pacnarawe Ha aHOesuTckuTe bpeun, nsrpageHn ce o cnabo NecoknMBO MpaLlUHECTO-TNUHO-
BUTa ApoOMHa.

Ce nojaByBaaT BO MOBPLUMHCKMOT AEN OA4 TEPEHOT, MOKPWMBAjKM ja OCHOBHATa KapnecTa
maca. Obu4yHo ce co mana gebenuHa oa 0,3 oo 0,8 m M HemaaT Hekoe NMocedbHO 3Havew-e 3a
AenoHujata, 6uaejkn oBoj Matepujan ke 6uge ogcTtpaHeT nNpu n3paboTkata Ha rpagexHara jama
3a uagHara gernoHuja.

- Bp3aHu CKaMeHemu Kaprnecmu macu

OBpge ce knacuduumpaHu aHOe3nTCkn bpeudn kage arnectute napumkba O BYITKAHCKU
Kapnu (aHOesuTu) ce LeMeHTUpaHW CO BYFKaHcka nenen (CoO CUMMULMCKA COCTaB) Kako BP3WBHO
cpencTteo. Bo ropHuTe genoeu Ha OBME KaprnecTu Macu nopagum LejcTBOTO Ha aTMocdepnuuTe
KapnuTe ce 3adpaTeHn co npouec Ha pacnarawe U ce TPOLWHW, Aodeka Bo ArabuHa ce gocrta
UBPCTU. PUINYKO-MEXAHUYKUTE KapaKTEPUCTUKM UM BapupaaTt Kako BO XOPU3OHTarNeH Taka u BO
BepTMKaneH rnpaseL.

OBwue kapnu MmaaTt NPOMEHNMBa jakoCT U AedopMabuiHOCT, YyCTBUTENHM Ce Ha Bnara
Kora Ce W3MOXEHM Ha Nnogonr BPEMEHCKM Mepuod LWTO [oBefyBa A0 HUMBHO MOBPLUMHCKO
pacnarame.

OBfe e BaXHO [a ce Harnacu ieka of reoTeXHUYKM acnekT, ctTabunHocTa Ha NpoeKTMpaHu-
Te uckonu Ke Guae OoHekade YCrnoBeHa o BMCMHATa Ha UCKOMWUTE Kako M of opueHTauujaTa Ha
NMyKHaTUHCKUTE CUCTEMW KOM eBEHTyarnHo 6v Moxene [a ce nojaeaTt Ha oapeneHa AnabuHa kako
noeavHEeYHW, a KOM CO HalUTe UCTpaxkyBaka He ce KOHcTaTMpaHu. Bo 6nusuHa Ha pacenHute
CTPYKTYpV HajBepojaTHO UCMyKaHOCTa aH kaprnecTtaTa maca 6u Guna nouspaseHa v BO OBOj Aen e
MOXXHa MHUNTPaLMja Ha NOBPLLUMHCKUTE BPHEXM BO AnabuHa.

5.2. CTeneH Ha UCNYKAHOCT Ha KapnuTte

[o6po e no3HaTO Aeka AUCKOHTUHYanNHoOCTa nma rofiemMo BrnuvjaHne Bp3 MEXaHUYKOTO OOHe-
cyBarbe, PUNYKO-MEXaHNYKUTE NapaMeTpy U MOXKHUOT HaYMH Ha JIOM Ha LBPCTUTE KapnecTtu ma-
cn. Mimajkm ro Bo npedsug oBoj (hbakT, COOABETHO BHMMaHWE € MOCBETEHO Ha oapedyBareTO Ha
cBOjCcTBaTa Ha AUCKOHTUHYUTETUTE.

Bbuoejkn Bo Hajronem gen of TEPEHOT KapnectuTe Macu ce MOKPUEHM CO mnommnaau
JenysuvjanHu TBopOu, MeperaTa 3a ogpeayBare Ha CTEMEHOT Ha UCMYKaHOCT Ha Kapnecrata Mma-
ca Ce HanpaBeHWN Ha OTKPUEHUTE N3aaHoLM KoM ce MHOry criabo 3acTaneHu.

MeperaTa ce HanpaBeHU CO Len oapeayBake Ha CTENEHOT Ha MCNYKaHOCT Ha kapnecTute
Macu T.e. ogpenyBake Ha RQD -napameTapoT cnopef metogonorujata Ha Palstrom (1983).

RQD =115 - 3.3-J,
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RQD [%] — kBanuTeT Ha Kapna, npecmeTaHa cnopepf Palstrom (1983)

Jy=_Gij — BKyneH 6poj Ha nykHaTuHu (joints) Bo eanHuua BonylvleH[j/m3].

2 Gi =Gp1+ Gpaot Gps+..Gpn

Gpi — r'yCTUHA Ha MyKHATUHU Ha M’ 3a CEKOj MyKHATUHCKN CUCTEM
Gpi— (Ha npumep Gp1 3a nykHaTUHCKM cuctem 1, UTH.)

l'ycTMHaTa Ha NyKHaTMHWTE € MpecMeTaHa Kako OOHOC Of eauMHULA OOMKMHA U cpeaHo

pacTojaHune nomery nykHatnHute G=1/Ls (p/m")

Co oBaa meTogororvja gobveHa e npeTcTaBa 3a CTEMNEHOT Ha MCMYKaHOCT Ha KaprnecTuTe
MacHu, LITO COOABETHO € UCKOPUCTEH MpU HMBHATa Knacudukaumja.

Hobunenute pe3yntatu o4 n3BpLIEHUTE MepeHa 3a ogpeayBame Ha CTEeNneHOT Ha UChnyKa-

HOCT 1 HanpaBeHNTE NPECMETKN ce gadeHn Bo Tabena 6p. 1.

Ta6ena 6p. 1 Pesynmamu 00 Meperba Ha CmMerneHom Ha UcryKaHocm.

MepHo r ygmuua I ygmUHa I yc(:smUHa YcaoeHo J,, RQD
Jlumonowka eduHuya Mecmo pl p2 p3 3 %]
[i/m1 [i/m1 [i/m1] [iim~] ’
AHde3umcka bpeya M1 2 1 3 95,2
M2 2 2 3 91,9

Op npvkas3oT Ha CTENeHOT Ha WUCMyKaHOCT MOXe [a Cce OLeHM [Jeka KapnectaTa maca
aHgesnTcka bpeya TEKTOHCKM € MHory crnabo mcnykaHa co man 6poj Ha nykHaTMHM Ha MeTap
JOrKeH nopaau Wwrto npecmeTaHmoT RQD napameTtap nma BpegHocT npeky 90 %, WTo 3Hayu geka
ce paboTu 3a MHory gobpa kapna.

OBune aHanuaun ke nocnyXxaTt KakoO OCHOBa 3a MnpoueHKa Ha Ha4YMHOT Ha WUCKOM, Kako 1 3a
KJ'IaCVI(bI/lKaLI,VIja Ha Kapnute oa reotexHMn4Ykn acCnekT.

5.3. TeoTexHu4ku npocun Ha nokaumjaTa

Bp3 ocHOBa Ha TepeHCkuTe UCTpaxHu paboTu nNpu Kou ce naeHTMduUnupaHm BuaoBmTe Ha
3acTaneHnTe NUTOMOLLKA €AMHULN, Kako U U3BpLUEHUTE nabopaTopuCcKM UchiUTyBaka, Ha npe-
AMeTHaTa nokauuja npeasvaeHa 3a usrpagba Ha genoHujaTa, N3BpLUEHO e AedunHMpare Ha NUTo-
MNOLLUKM eANHWLM, NMPU LUTOHMBHUOT BEPTUKareH pacnopes, Kako N HUBHaTa MOKHOCT Ce NMpUKaXKaHu
Ha noeguHeYHuTe NpPodunm Ha nctpaxHute GyHapu (Npunor 6p. 4.1-4.2), Bp3 6a3a Ha KOU Ce KOH-
CTpyMpaHu3 (Tpu) HALOIMKHUIEONOLLKN NPOUNN Ha TepeHoT (npunor 6p. 5).
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5.4.  OCHOBHM (PU3NYKO-MEXAHUUYKM KapaKTEPUCTUKM HA MaTepujanuTe

5.4.1. OcHO8HU ¢hu3u4YKO-MexaHUYKU KapaKmepucmuKu Ha rno4YyeeHume mamepuja-
nu

Co TepeHCkMTe uCTpaKyBarba, BP3 OCHOBA Ha KapTMpaweTo Ha ucTpaxHute 6yHapw,
YyTBPAEH e faenysujaneH matepujan BO cuTe UctpaxHu byHapu co npomennuea gnabuna og 0.2 go
1.2 m. O genysujanHMoT mMaTepujan, o uctpaxHute byHapu b-1 n b-9, 3emeHn ce cooaBeTHU
penpeseHTaTMBHM NPUMEPOLIM, KO CE OOHECEHWN BO COOABETHA reoTexHuyka nabopartopwuja, kage
Ce M3BpLUEHN cooaBeTHM nabopaTopucKM MUCMUTyBawa, CO Len onpeaenyBakbe Ha oapeaeHu
PU3NYKO-MEXAHMYKM MapaMeTpu Ha WCNUTYBaHWOT MaTepwujan. eoMexaHudkuTe napameTpu,
nobuneHn npeky nabopaTtopuckute UCNMTyBawa, Ce NpuKkaxaHu TabenapHo BO KOM Ce NpUKaxaHu
KOHKPETHUTE HYMEPUYKM BPEOHOCTU Of U3BPLUEHUTE NTabopaTopuCKM ONUTK, KaKo U Ha COOOBETHM
rpacpmyku npunoau (npunor 6p. 6-9).

Knacugukauyuja Ha noyseHUme mMamepujanu.

- Ml (d) — NMecoknuBo-rNMHOBUTa HeopraHcka npallunHa, cCo yMepeHo HepaMHOMEpPEH
COCTaB,Co Man coapxaj Ha CUTHO3PH Yakan (2-3%), cpeaHo nnactuyHa (I, = 14.7-17.0),
CpedHo nnacTuyHa o nonyTBpAa KOH3McTeHTHa cocTtojba (I = 0.71-1.07). Peructpu-
paH eHa camarta NoBpLUMHA Ha TEPEHOT, e co BapujabunHa mokHocT og 0.2 m (B-3) go
1.2 m (B-9). NMopaan akToT WTO € perMcTpmpaH Kako NOBPLUMHCKMA Martepujan u e co
Mana pebenvHa, TOj Ke ke Gmge OTCTpaHeT Mpu MCKOMOT Ha rpagexHara jama 3a
AernoHujaTa.

Du3uYKO-MexaHU4YKU KapakmepucmuKku Ha rnoyeeHume Mamepujanu

Op acnekT Ha 3bneHocTa Ha OBOj MaTepwujan, u3BpLleH e ctaHgapaeH Mpoktopos (Proctor)
OMUT, CO LUTO e oJpeaeHa onTumanHaTa BRaXHOCT (Wop) MPU Koja ce MocTUrHyBa max. 3éueHoct
Ha martepujanoT T.e. MakCMmanHa BOJSlyMEHCKa TeXWHa BO cyBa coCTOj6a (Ygmax), MPU LWITO
HYMEPUYKMUTE BPEOHOCTM Ha UCTUTE Ce MpuKakaHu TabenapHo (Tabena 4), kako U Ha COOABETHMU
rpachnykm npunosu (npunor 6p. 8.1-8.2).

Ta6ena 3. Peaynmamu 00 ucriumysara+Ha 36ueHocm o cmaHdapdeH pokmopos onum.

MakcumanHa
HAna6bura Ha OnmumarsHa
UcmpaxkeH Bud Ha 80JIYMEeHCKa meXXuHa
3emMeH , eslaxHocm .
6yHap ApUMEpOK mamepujan Wop [%] eo cyea cocmojba
P ot Yd max [kN/ms]
CTAHOAPLEH NMPOKTOPOB OIMAT
b-1 0.3-0.7 MI (d) 21.0-21.5 14.78
5-9 0.3-1.2 Ml (d) 20.5-21.0 15.55

3a onpegenyBakwe Ha QUNTPALMOHUTE KapaKTEPUCTUKM Ha OenyBujanHUOT mMartepwujan,
n3spleHo e nabopaTtopucko WCNUTyBawe Ha BOAOMPOMYCHOCTa, MpU WTO € [obueH
KoedUUUEHTOT Ha cunTpaumja “k”, unja BpeAHOCT ykaxKyBa Ha cnabo BogonponycteH matepujan
(tabena 5).
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Ta6ena 4. Peaynmamu 00 ucriumysare Ha 8000npornycmHocma.

Koegpuyuenm Ha
UcmpaxeHn | [QnabuHa Ha 3eMeH .
Bud Ha mamepujan eodonpornycmHocm
6yHap npumepok K[m/s]
BOAOINPOINYCTHOCT
5-9 | 0.5-0.62 | MI (d) 1.55+10°

YcBoeHu (*)M3VI‘-IKO-MGX8HW-IKI/I KapaKTEePUCTUKNU:

e Ml (d) —genyBujaneH matepujar, n3rpageH of rMMHOBUTO-NECOKNMBA NpaLunHa:
3
y =17.0-18.5 kN/m

w=26.5-34.0 %

Wopt=20.5'21 .5%
3
Yarmax=14.5-15.6 KN/m

5.3.1. OCHOEHU (bU3UYKO-MexaHUYKU KapakmepucmuKu Ha Kapriecmume mMamepuja-
nu

3a pgeduHuparbe  HaU3UYKO-MEXAHWYKUTE  KapaKTEepPUCTUKM  Ha  Kapnectute
mMaTepujann,u3BpLIeHn ce nabopaTtopucku MCnuTyBawa Ha COOABETHU MOHOSIMTHW KapnecTtu
npumepoLm3a onpeaenyBarwbe Ha MHOEKCOT Ha jakoCT MpuM ToYKacTo onToBapyBakwe (PLT — point
load test). Pesyntatute nobueHn oa nsspLleHnTe onnutn, Npes3eHTMpaHn ce Bo Tabena 5 n 6.

Ta6ena 5. BoriymeHcka mexuHa.

Kapna BosiymeHcka mexxuHa
i y [kPa]

AHOe3umcka bpeya

. 21.24
(@)

Tabena 6. Pe3ynmamu 00 nabopamopucku ucrnumyearba 3a onpedesysarbe Ha UHOEKCOm Ha jakocm fpu
moykacmo onimosapysare (PLT — point load test).

NHdekc Ha Jakocm Ha Jakocm Ha
Bud Ha kapna motkacma npumucok 3amezam-eK
JaKocm o, [MPa] 0,[MPa]
IS(50)[MPa] p z
AHOe3umcka
6peya 0.342 7.527 0.513
()

Tpeba fa ce HanomeHe Aeka BpeAHOCTUTE Ha jakocTa Ha npuTtucok (O,) v jakocTa Ha 3aTe-
rake (0y)ce eMnupuUckn, 4OBUEHN CO KOPUCTEHE Ha CriegHUTE eMNUPUCKM penaumm:
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Gp: 22 * JS(50)

OZ= 15* Js(SO)

Kape e:

Js(s0) — KOpervpaHa Bpe4AHOCT Ha MHAEKCOT Ha jakoCT Npu TOYKacTo onToBapyBake 3a Au-
jameTtap og 50 mm.

YcBoeHWTe BpeaHocTu o Tabena 5 1 6, nogone ke ce KOpUCTaT Kako Bre3HU napameTpu
3a knacudukaumja Ha KapnectuTe Macu, Kako U 3a NpoLeHKa Ha napameTpuTe Ha jakocTa Ha
CMOTKHYBaH-€ Ha KaprnecTuoT MacuB.

Knacudbukauyuja Ha kaprnecmu macu:

3a reotexHu4ka knacudurkaumja Ha kapnectute mMmacu,npuUMeHeT € MeTodoT Ha Bieniawski
(RMR-cucTtem), npu wto Bo Tabena 8 ce npukaxkaHu AeTanHy NogaToumn 3a YCBOEHUTE BPEAHOCTH

Ha jakocTa Ha nNpuTucoK (Op), KBAanNUTETOT Ha KapnaTa, cocTojbaTa U pacTojaHMeTo NoMery nykHa-
TMHUTE, cocTojbaTa Ha NoA3eMHa BoAa U BKYMHUOTPEjTUHIHaKapnarta.

Tabena 7. [eomexHu4Ka Knacughukayuja Ha kapriecmume macu crioped Bieniawski, 1989.

AHOe3umcka 6peya
lMapamemap
Bodoeu (epedHocm Ha napamemap
Jakocm Ha npumucok (Op) Gp=7,5MPa
lMoeHu 2
Keanumem Ha kapna - RQD 90 %
lNoeHu 20
PacmojaHue mery nykHamuHu 60mm
lMoeHu 8
Cocmojba Ha nykHamuHu BpaHoBMAHU NYKHATUHCKM NOBPLUMHA
lNoeHu 20
Cocmojba Ha nodsemHa eoda LlenocHo cyso
lMoeHu 15
Kopekuuja 3apadu opueHmauuja Ha MHory noBonHa
rykHamuHu (memersu)
lMoeHu 0
Pejmure Ha kapna (RMR) 65
Knaca Ha kaprnecma maca Il (mobpa kapnecTa maca)
GSI 60
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Co aHanu3a Ha pesyntatute oa Tabena 8, MOXe [a ce 3akny4yu Aeka Ha UCTPaxXyBaHUOT
TepeH,3actaneHu ce gobpu kapnectn macu og |l kateropuja Ha kapnu cnopeg Bieniawski.

leonowknoT uHAekc Ha jakocT (GSl-geological strength index), e npecmeTaH cnopefg
cnepgHaTa dopmyna:

GSIl = RMR-5
lMpoueHka Ha jakocm Ha cMosikHy8ar-e U dechopmabusiHocm Ha Kaprecm macus

OnwTo e NO3HaTO AeKa KapaKTEePUCTUKUTE Ha MOHOMUTHUTE OefloBU He ce MepoaaBHMU 3a
MEXaHMYKOTO OHecyBawe Ha cpeanHaTa BO basa Ha MCKON M ekcnroartauuja. Taka, coogBeTHa
eKcTpanornaumja o4 MOHOMUT Ha MacuBe, 3a NpoLeHKa Ha PU3UYKO-MEXaHUYKUTE NapamMeTpu Ha ja-
KOCTa Ha CMOJIKHyBake 1 fedopMabunHOCT Ha KapnecTMOT MacuB € U3BPLUEHA CO KOPUCTEHE Ha
NO3HATMOT EMMUPUCKN HENMMHEAPEH KpUTEpPUyM Ha nom HaHoek & Brown:

03

op=03+ o,;,|m,—+s
ci

Kage wTo ce:

01, 03 —rnaBHW MakcMalriHn U MMHUMallHn ereKTVIBHVI Hanperakwa,

O, —efOHoakcujanHa jakocT Ha NPUTUCOK;

m, —pedyuupaHa BpeAHOCT Ha m; (MaTtepujanHa KOHCTaHTa);

S, a —eMMUPUCKU KOHCTaHTW 3aBUCHU O reornoLlKNOT MHAEKC Ha jakocT -GSlu dakTtopoT
Ha nopemeTeHocT - D.

Mpeky HenMHeapHWOT KpUTEPUYM Ha nom cnoped Hoek & Brown, BO COPTBEPCKMOT NakeT
Roclab, gobueHn ce BpeaHOCTUTE 3a arofioT Ha BHATpPeLUHO Tpuewe (@), koxesujata (c), rmoban-
HaTa jakoCcT Ha KapnectuoT macus (Oy,), Kako U ModynoT Ha AedopMabunHoCT Ha KapnecTuoT
macus (E ). BneaHute ronemutn 3a fobusarse Ha ropeHaBefeHuTe BpeaHOCTU, GSI — reoroLuku

MHAEKC Ha jakocT, O - e4HOaKcHjaiHa jakocT Ha NPUTUCOK Ha HeNopemeTeH NpumMepok, m. - mare-
pujanHa KoHCTaHTaTa Koja 3aBucK of TUMOT Ha kapnaTa D - dhakTop Ha nopemeTeHocT u MR napa-

MEeTap KOj 3aBMCW O4 TUMOT Ha KapnaTa, ce npukaxaHu Ha npwunor 6p. 10.1-2, nogeka gobneHnTe
pesyntaTtu o4 U3BpLUEHUTE NPecMeTKM ce JaneHun Bo Tabena 9.

Ta6ena 8. lNapamempu Ha jakocm Ha CMOJIKHy8aH-eu 0eghopmabusiHocm Ha macugod 2016 200.

c (o E
Bud Ha kapna m, s a ¢ em rm
[°] [MPa] [MPa] [MPa]
AHOe3umcka
bpeya 1.443 0.00303 0.502 40.24 0.157 1.222 451.533
(")

Kako mepoaaBHM 3a HaTaMOLUHM aHanu3un, yCBOEHW Ce CRegHUTe BPeAHOCTU Ha (OU3UNYKO-
MeXaHUYKMTe NapameTpu Ha 3acTaneHuTe kapnectn matepujanu (tabena 10).

Tabena 9. YceoeHu napamempu Ha jakocm Ha CMOJIKHy8aHeu decghopmabusiHocm Ha Macus.
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Aeos Ha Jakocm Ha Modyn
Bon. eHamp. |Koxesuja Ha pUMUCOK Ha Ha degbop.
Bu0 Ha kapna mexuHa | mpuere Ha Mmacue vacue Ha Kapn.
y [kPa] Macue c (kPa) Oon[MPa] Macue
@l em E, [MPa]
AHOe3umcka bpeya
21.0 40.0 155.0 1.200 450.0

(")

6. YCNnoBu 3A UCKOI

HenysujanHute TBOPOW,

no aktyenuute rpagexHun Hopmu GN 200, moxe pa ce

knacudumumpaat kako Ill kaTeropmja Ha MCKOM, BO KOja MCKOMOT Ke& Ce BpLUM MAaLLMHCKW.
MMOBPLUMHCKN M3MEHEeTUTE, MEKU U TPOLIHM aHaes3nTckn Opeun ce knacudpuumpaatr kako IV
KaTeropwuja Ha UCKOM, N BO UCTUTE MCKOMNOT G1 ce BpLUEn CO NOTELUKO Konakwe, AoA4eKa MOCBEXUTE
KapnectTun macu BO gnabvHa Kako u naptumte 36oraTeHu CO CUMMUMCKa KOMMOHEHTa ce Knacu-
¢uumpaat Bo V go VI kateropuja n BO HMB UckonoT Om ce Bpwen co ynotpeba Ha NHEBMATCKM
YeKaHU MUHUpaHe CO pacTpecyBaHe.
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7. 3AKIYYOLU U NPEMOPAKU

Bp3 ocHoBa Ha npudateHaTa lNoHyaa of ctpaHa Ha K2 KoHcanTtuHr, kako HapavaTten u
‘TEOXNOPOUHXXEHEPUWHI™, OOOEJI-Ckonje kako M3BegyBad, 3a notpebute 3a nspaboTtka Ha
notpebHaTa TexXHWYKa OOKYMEHTauMja Kako MOAnora 3a npoekTupawe Ha AenoHuja 3a UBpCT
otTnag Bo CB. Hukone,Bp3 OCHOBa Ha M3BPLUEHUTE UCTpaxyBaka W UCNUTyBawa € u3paboTeH
Enabopat o4 n3BpLlleHNTe reomMexaHuykn UcTpaxkyBaka U UCnuMTyBakasa u3paboTtka Ha OcHoseH
MpoekT 3a n3rpanda Ha AenoHuja — CB. Hukone.

ﬂpM TOa BpP3 OCHOBa Ha CUTE UCTPaXyBaka N aHann3n CymapHO ce noTeHuupaat cnegHu-
Te 3aKny4ouu:

e CuTe npeaBMaeEHN aKTMBHOCTU Ce M3BpLleHn Bo Mmecey, Mapt, 2017 rog., npu WTO 3a
eTepMyHaumja Ha NUTOSOLIKATE YSIEHOBM U3BEOEHN Ce BKYMNHO 9 (4EBET) WCTpaXKHU
OyHapu co gnabuvHa Ha gynyenwe 0.7 oo max. 1.8 m, Taka WTO BKynHaTa AnabuHa Ha
n3paboTka Ha UcTpaxxHu 6yHapu naHecyesa 11.0 m. Vickonot Ha ncTpaxHute GyHapu e
u3BedeH pavHo, co AujameTap Ha mckon o 800 mm go Y1000 mm. N3BpieHo e
KapTupamwe 1 doTtorpadgupare Ha nsBageHUTebyHapu 1M cenekTnpaHm ce BKynHO 17
penpeseHTaTBHM NPUMEpPOLM 3a NabopaToOPUCKM UCMNTYBaHA.

e Co uctpaxHute paboTun, He e perMcTpMpaHOHNBO Ha Noa3emMHa BoAa.

e Cnopea noctojHaTa cem3monollka kapTa Ha P. MakegoHuja, 3a noBpaTeH nepmog og
500 rogmHm (Koja ce npenopadvyea 3a npumeHa crnoped Eurocode 8 3a cenammykn aHa-
nn3n cé 4O AOHECYBaHe Ha HaUMOHaNeH AOKYMEHT), MOXe Aa ce KOHCTaTupa geka Tpa-
caTa Ha npegMeTHaTa genHuua e noumpaHa Bo nogpadja co uHteHsurtet | = VIII° MCS
(ckana no Mercali, Cancani n Sieberg). Cnopeg nocTojHUTE KPpUTEPUYMM, 3a BaKOB O4e-
KyBaH MHTEH3UTET Ha 3eMjOTpeC, 3a eBeHTyanHn notpebn og AMHaMUYKN aHanuaun ce
npenopavysa fa ce yCBON KoeULMEHT Ha cenammniHocT Ky= 0. 2 -0.25.

e Ha npegmeTHaTa nokauuja 3a OenoHvja U3ABOEHM ce ABe NUTOreHeTCKM eanHNLM, Of
pasnuyHa reonoLlKa CTapocT U CO pasnnMyHM CBOjCTBa U 3Ha4YeHe 3a n3seaba Ha obje-
KTOT. 3acTaneHuce cnegHUTe equHULN: AenyBujanHy TBOpGU 1 aHae3nTCku Gpeyn.

e [lenyBujanHu TBOpOM KoM ce NPOAYKT Ha NPOLIECUTE Ha NOBPLUMHCKO pacnarake Ha oc-
HOBHUTE KapnecTn Macu ce KOHCTaTupaHu ce BO NOBPLUMHCKUOT Aerl Of, TePEHOT,
NMOKPMBAjkK ja OCHOBHATa kaprnecta maca. [lebenvHa obmyHo um e manam ucriog 1.0 m,
a ce npeTcTaBeHu CO MNpaLUMHecTa rMnHa co coapKaj Ha necoknvea gpakuuja.

e JIMTOMOLLKMTE eauHMLM KoM Ce 3acTaneHn Ha npeaMeTHaTa fnokauuja, no ceojata xva-
poreoroLuka pyHKLMja BO CKIOMNOT Ha TePEHOT MoXaT Aa ce Knacuduumpaart Ha cnea-
HUOT HaYMH:

- XnaporeornoLlkM n3onaTtopum co Mefy3pHcka MOPO3HOCT, BO KOU Ce KnacuduuupaHu
aenysujanHutTe TBopbu Kom ce npeTCTaBeHU CO MpalMHEeCTa MMHa Co coapKaj Ha ne-
coknuBa dpakumja.Crnopen nabopartopuckmoT onuT Ha BLAMNoBne 1BOPOUM ce kapakTepu-
aupatco cnaba BoAoMNpPOMNyCHOCT U cokoeduLMeHT Ha dunTpauuja k=1,55x10® m/s.

e  Xunaporeosiowkn M3onaTopm Co MyKHaATUHCKa MOPO3HOCT BO KOWM Ce KnacuduumpaHu
aHaesnTckuTe bpeun. M3BpluieHuTe TepeHckn onutn Ha BLI kaj oBue kapnectu macu
[anoa MHory crnaba BoAOMPOMNYCHOCT Koja e BO paMkuTe Ha k=6,1-6,3 x107°l/cm?
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On VIHXXeHepCKOreorsiowWwKM acnekT KaprnecTuTe Macu 3acTaneHun Ha rnokauuwjata Ha
AenoHuvjarta, ce knacuduumpaaT BO rpynata Ha cnabosaHu HeckaMeHeTu KapnecTtu
mMacu ( genysujanHute TBopbn), Bp3aHM CKaMeHeTWN KaprnecTn Mmacu (aHae3uTckn peun)

OenysujanHute TBOpOU, No akTyenHute rpagexHn Hopmu GN 200, moxe aa ce kracu-
dumumpaat kako lll kateropuvja Ha UCKomM, BO Koja MCKOMOT Ke ce BpLUM MaLUMHCKW. AHOe-
3uTCKMTEe Bpeyn BO MOBPLUMHCKMOT Aen ce knacuduumpaaT Bo VI kateropuja, a BO
AnabuHa Bo V-VI kaTeropuja BO KOM UCKOMOT 61 61 AenyMHO MaLLUMHCKU a AefTyMHO CO
yAapeH YekaH Unu rnaTko MMHUpaHe Co pacTpecyBame.

Bo ¢dasa Ha n3BenyBame Ha 00jeKTOT, 0OBP3HO € UCKOMNOT Aa buae kapTupaH geTarHo
0f VHXEHEepPCKOreosoLKn acnekT, Co Uuen Aa ce yTBpAWM CTEMNeHOT Ha COrnacHoCT Ha
NMPUKaXKaHNOT TrEeOSIOWKN CKIMon €O dakTuykaTa cocTojba Ha TepeHoT.[lokonky ce
KOHCTaTMpaaT ofpedeHM pasnvku oA MporHo3upaHata cocTojoa Npeky UCTpaXxHuTe
ObyHapn, ga ce wusBpwart noTpedbHuM npunarogyBawa Ha dakTtnykata(yTBpaeHa)
cocTojboa. Cute npunarogyBawa ga obvgat gokymeHTupaHu Bo lMpoekT Ha m3BenbeHa
cocTojba cornacHo Ha 3akoHOT 3a rpaaba, a cute gpyrv acnektTn ga 6maaT UCTo Taka
BO CKflaj CoO noBp3aHa nerncnartumea.

Bp3 ocHoBa Ha cuTe Npenopaky 1 3akny4youu KoM ce OBAEe OaAEeHM, Kako M OCTaHaTy
KpuTepuymu, MpoeKkTaHTOT ro 3aap)xyBa NpaBOTO 3a KOHEYHO YCBOjyBake Ha enemMeH-
TUTE Ha TEXHUYKOTO peLleHne 3a PyHAMpaHe Ha 06jekToT.

N3paboTtune:

M-p CTojaH4ye HMKoMoB, AMNM UHX. reonor
AHTOHMO KocTOB, AWM. MHX. MO reoTEXHMKA

Hwukona BoraTMHOBCKM, AWM. UHX. reonor
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lMperneaHa reonoLllKka KapTa Ha fiokaumjaTa Ha genoHujaTa
Bo c. MeukyeBuu, onwTtunHa "Ceetn Hukone", co
BUPTaHM rpaHnLM Ha UCTPaXXeH NMpPOoCTop
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rEOXmaPoO

[ XV

NHXEHEPVHT

NCTPAXXHUN BYHAPU

FEOTEXHUYKU TNMPOOUTTN HA

ENABOPAT O1 U3BPLUEHUTE FTEOMEXAHUYKN UCTPAXYBAHKA U UCTTIUTYBAA HA NOKALUJA 3A

NMPOEKTUPAKE U U3BEABA HA AENOHUJA - CB.HUKOJE

M = 1:100

Ona6ourHa [m]

HebenvHa [m]

USCS cumbon

LUpacbypa

H.M.B. [m]

Onuc Ha maTepujanoT

I HenopemeTteHa
npoba

MopemeTeHa

® npoba

UcTtpaxeH ByHap:

b-1

KoTa Ha TepeH: Z=596.8 KoopanHaTu:

X =4 641 880; Y=7 590 837

0.0
0.7 A~/
0.7 i
Lo O AnpeanTcka bpeda sadaTeHa co NPoLieC Ha pacnarare koja nocTeneHo o
1.0 w' |= ° npemuHyBa Bo hasa Ha NpaLUMHECTO rMMHOBMUT Necok, 6oja ceeTno 0.3-07
1.7 ) -—To KaheaBo-KOMNTOHVKaBa.

UcTtpaxeH ByHap:

b-2

KoTta Ha TepeH: Z =592.5 KoopanHaTu:

X =4641725; Y=7590 792

0.0
0.3 0.3 d A~A ecoknnBo-rNMHOBMTa HEOPraHcKa npatunHa co mana COAPXUHA Ha CUTHO3PH vakan (2-3%), .
1 10 : AO CPEAHO NnacTMyHa [0 NonyTepaa KO3WHCTEHTHA cocTojba. 0.3-0.6
0.8 0.5 w L /\ AHpe3unTcka bpeya 3aghaTeHa co npoLiec Ha pacnarame Koja nocTeneHo npemuHysd
0 hasa Ha NPaLUMHECTO FMMHOBUT Necok, 6oja CBETNO KadeaBO-KONTOHMKaBA.
WcTtpaxeH 6ynap:  B=3 KoTa Ha TepeH: Z =587.8 KoopauHatu: X =4 641 576; Y=7 590 710
0.0
0.2 0.2 FAGST AT AN TlecoknnBo-rNHOBIUTa HEOPraHcka NpatuiiHa co Mana COApXMHa Ha CUTHO3pH Yakan (2-3%),
- | 10+ AO CDeaHO NAacTuiHa 40 NONYTBPAA KO3UHCTEHTHA COCTOi6a.
0.8 w' L /\ AHpe3nTcka Gpeya 3adhaTeHa co npoLec Ha pacnarame Koja NocTeneHo npemuHysa
1.0 ) .o ; B0 dhasa Ha npalMHecTo IMUHOBUT Necok, 6oja cBeTo kadeaBo-XONTOHWKaBA.
WcTpaxeH ByHap: b-4 Kota Ha TepeH: Z =601.5 KoopamHatn:  X=4 641 892: Y=7 590 687
0.0
0.9 d ANA MecoknunBo-rNMHOBMTa HEOPraHcKa NpallKHa Co Mana coApXuHa Ha CUTHO3PH
0.9 : "\’AN Yakan (2-3%), cpegHo nnacTuyHa Ao NonyTBpaa KO3MHCTEHTHa cocTojba.
[ 'LO . /\0 AHpesnTcka 6peya 3achaTeHa Co NpoLec Ha pacnarake Koja NoCTENeHo N peMuHysa
06 | W - .
15 - N o ' BO (hasa Ha NpaLLMHECTO MMMHOBUT Necok, 60ja cBeTNo kadeaBo-XONTOHMKABA.
UcTtpaxeH ByHap: Bb-5 KoTa Ha TepeH: Z =608.8 KoopamHatn: X =4 641721, Y=7 590 542
0.0
0.4 0.4 d ANA MecoknnBo-rNMHOBMTa HEOPraHcka npalunHa co Mana coapXuHa Ha CUTHO3PH
T "0 - rO Yakan (2-3%), cpegHo nnacTuyHa Ao NonyTBpAa KO3MHCTEHTHa cocTojba.
1.0 0.6 w L. /\ AHpesnTcka 6peya 3achaTeHa co NpoLec Ha pacnarake Koja NoCTENeHo N peMuHyBa

UcTtpaxeH ByHap:

b-6

0 (pasa Ha NpaLUMHECTO FMYHOBUT Necok, 6oja CBETNO kadheaBo-KONTOHVKaBa.

KoTa Ha TepeH: Z =599.5 KoopguHaTtu:

X =4641637; Y=7 590 510

0.5 d ANA MecoknnBO-rMHOBUTA HEOPraHcka NpaluvMHa Co Mana CcofpXXMHa Ha CUTHO3PH
0.5 . = = Yakan (2-3%), cpegHo NnacTuyHa [0 NonyTBpAa KO3WHCTEHTHA cocTojba.
o (]
1.0 0)' L. /\ AHpesnTcka Gpeya 3achaTeHa co NpoLec Ha pacnarake Koja NoCTENeHo N peMUHyBa
15 . I o - BO has3a Ha NpaLLMHECTO FMMHOBUT NECOK, Goja CBETNO kaheaBo-KOMNTOHVKaBa.

Ckonje, Mapt 2017

Kaptupan: CtojaHye Hukonos
AHTOHVWO KocToB

O6paboTun: Laua Hukonoea

Mpwnor 6p. 4/1




rEOXmaPoO

[ XV

NHXEHEPVHT

FEOTEXHUYKU TNMPOOUTTN HA
NCTPAXXHUN BYHAPU

ENABOPAT O1 U3BPLUEHUTE FTEOMEXAHUYKN UCTPAXYBAHKA U UCTTIUTYBAA HA NOKALUJA 3A
NMPOEKTUPAKE U U3BEABA HA AENOHUJA - CB.HUKOJE

M = 1:100
= = g
£ k= S © —_ i HenopemeTeHa|
g © = < E npo6a
E I < .
3 = ] g o Onwvc Ha maTtepujanoT
S @ ] o C MopemeTeHa
o @ %) 3 T e npo6
= poba
= = )
WcTpaxeH ByHap: b-7 Kota Ha TepeH: Z = 605.2 KoopauHatu: X =4 641 928; Y=7 590 545
0.0
0.3 0.3 A~A [NecoknMBO-rNMHOBUTA HEOpraHcka NpaLuMHa Co Marna CoOApXXUHAa Ha CUTHO3PH .
0.7 0.4 w' Lo - /\b yakan (2-3%), cpeaHo nNnacTuyHa 40 NoNyTBpAa KO3UHCTEHTHA cocTojba. 0.3-0.7
* AR,
BO ¢ha3a Ha NpaLLMHECTO IMHOBMUT Necok, 6oja cBeTNo kaeaBo-KONTOHMKABA.
WctpaxeH 6ynap:  B=8 KoTa Ha TepeH: 7 = 610.2 KoopamHatv: X =4 641 788; Y=7 590 453
0.0
0.3 0.3 d NA~AN Mecokn1BO-rNMHOBMTA HEOPraHcka NpalunHa Co Marna COApXKMHa Ha CUTHO3PH
0 , o - Ao Yakan (2-3%), cpeHo NIacTuyHa 4o NosyTBpAa KOSUHCTEHTHA cocTojba. 0.3-0.8
1.0 7 (/) L o AHpesnTcka Gpeya 3adhaTeHa co NpoLec Ha pacnarawe Koja NocTeneHo npemMuHysa
* * BO (hasa Ha NpaLLMHECTO MMUHOBMUT Necok, 6oja CBETNO KapeaBo-KONTOHMKaBA.
WcTpaxeH ByHap: B-9 KoTa Ha TepeH: 7Z =599.5 KoopauHatn: X =4 641 642; Y=7 590 315
0.0
A~ 05
d ’\/AN MecoknMBO-rMMHOBMTa HEOPraHcka NpaluyHa Co Mana CoApXKMHa Ha CUTHO3PH o I 0.62
12 yakan (2-3%), cpeiHo NNacTuyHa 4o NonyTepAa KO3MHCTEHTHa cocTojba. 03-1.2 '
1.2 VANG-TAN o
0.6 w' 'L° ©N\° AnpesnTcka Bpeya 3achaTeHa co Npouec Ha pacnarake koja nocTeneHo N peMunHyBsa
1.8 . . o BO dhasa Ha NpalIMHECTO IMUHOBMT Necok, 6oja cBeTno kadeaBo-KONTOHMKABA.
Ckonje, Mapt 2017 Kaptupan: Ctojaxue Hukonos O6paboTun: Laua Hukonoea Mpwnor 6p. 4/2
AHTOHWO KocToB
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Oenysuym: UsrpageH o4 necoknuBo-rMMHOBUTA HEOpraHcka npallvHa co Mana CoapKuHa
L 550 d Ha CUTHO3PH Yakan (2-3%), cpegHo nnacTUyHa 4O NONyTBPAA KO3UHCTEHTHA cocTojba.
° a/)\ AHpesutckm Bpeun: UsrpageHu ce og HeobpaboTeHu napunkba (aHknasu) og
. (o)
.o .| aHpesuT, BO OCHOBHa Maca of, ByJIKaHCka nenen, Ha NnoBpLuMHaTa ce U3MeHeTU-

AerpagupaHuu a Bo griabyHa ce ovekyBa Aa 6uaat nocBexu 1 NouBpCTy.

———— Teonowka rpaHunua: npeTnocrtaBeHa

B-2(592.5) Vcrpaxen GyHap

( = ;X_:ﬂ o ( OEMOHNJA, \

r = C. MEYKYEBLIN-
== / OMLITUHA CBETW HUKOME

ENABOPAT O] AETANTHUTE NHXEHEPCKO-IEOJIOLLKA
daza: WCTPAXYBAHA N NCTIUTYBAHA HA TTIPOCTOPOT
NMPEOBVOEH 3A JEMNOHWNJA "CBETU HUKOIE"

PABOTEH TUM:

M3paboTun: |m-p. CTojaHue HUKOMOB, AUNI. MHX.reomnor

Hukona BoraTMHOBCKM, AWM. UHX. reonor
[CopaboTHMUM] AHToHMO KocToB, avnn. uHx. no reotexHukal| Onuc:
Llaua Hvukonosa, Avnn. uHx.TexHonor

@P- KOHT {MeTpe Mackos, AuNn. UHX. reonor / Mepka: 1:1000 Oatym: Mapt 2017 Mpunor 6p.: 5/
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g g 5 \ - = & =
) - O
3 @ [ | =
a X \ o £ 3 : E
° 0 \ = g ® ==
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N
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E L : el
N g E: 100 60 30 8 4 2 35 S o g’ ) g S S o S S g S i mz O'-c
; %’ o 100 10 1 01 s o s 001 ¢ g S 00018 s g 0.0001 o 8'4 ()E
o o o
: %1 E y= KN/M3  y4= KN/m3 w=3353 % Gs= JujameTap Ha 3pHoto Bo "d" [mm] % _&O ;%
— g Yakan / gravel = 2.3% ITecok / sand = 30.3% Ilpammna / silt = 60.4% I'mana / clay = 7.0% = N O o
‘3:'9 Hujamerap / TIpouent / Hujamerap / TIpouent / Hujamerap / TIpouent / Hujamerap / Tpouent / 8 E O
= Diameter Percentage Diameter Percentage Diameter Percentage Diameter Percentage o — z
= [mm] [%] [mm] [%] [mm] [%] [mm] [%] - » o
63 100.0 2 97.7 0.063 67.4 0.0054 145 0 Q Q
315 100.0 1 95.3 0.06 66.8 0.004 10.9 1 — =
| 20 100.0 0.6 91.9 0.043 61.7 0.0025 8.1 i w @)
= 16 100.0 0.5 91.0 0.032 59.2 0.002 7.0 al
5 8 99.0 0.25 84.6 0.022 46.5 0.0017 5.8 3
o o 6 98.9 0.2 82.5 0.014 31.2 0.0011 0.0 2|5
- 4 98.8 0.125 79.4 0.0087 21.1 0.001 0.0 §‘§
dgo [Mm]= dso [Mm]= dyo [mm]= Cy=dgo/d1o= C=dgo /(dyode0)= 3 2
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N (o
W |o < .
S Q R gakau / gravel T ] nmecok / sand npammHa / Silt rauna / clay E
@* o)
B g 8-‘ g KpyneH cpeacH CHUTCH KpyIeH cpeneH CUTCH KpyInHa cpeaHa ¢duna KpyIHa cpeaHa ¢una E ,&[
s & 3| coarse middle fine coarse middle fine coarse middle fine coarse middle fine & ) 1
~ | 0 100 = 4 =
\ = G o (=] Q<
E 2= \ E 7 s =
= 5 Q 10 N\ 0 ~ = - =
2 S [8 N = = S =
= 215 N S S s e
£ 3|3 N e 8 = o
<o R O I \ (',:Dr' 2 —
== 20 0 3 = O® =
=l = = = o= =
8 g " .o .o = ) (¢}
0= N\ ) o -
S . 30 N 70 = = s
g 5 N S o)
Z 2 = ® 8
v 3 = - -
o \, =
= 40 \ 0 g m h g ﬁ E
= \ = ! ) - @
= 210 5 = ) = o IS
=39 E N\, = 3 S o=
= o [ 2 \ = = =
g 8|5 = % [leny = A
= |2 < 4 & 8 <
X = = \ x = < g
T \ 3 S| Ed
3¢ 2 2 o S o
~ \O \ ] . 1
S 70 0 = =
N = = Q) =.
: A ” = g °
<
2 50 AN 20 § =,
= = O NN =
= O =1 \ e
i 1] | B
Rl = N =
ol z HZ QX
N g E: 100 60 30 8 4 2 S 5 N S g S S o S S g S i c}lz O'-c
; %’ o 100 10 1°° < ° 01 s o s 001 ¢ g S 00018 s g 0.0001 o 8.4 ()E
o o o
S FE| KN/m3  yg= kKN/m® w=868 % Gs= Hujamerap Ha 3pHoTo Bo "d" [mm] % L0 ; >,
— g Yakan / gravel = 43.9% ITecok / sand = 42.7% Ilpammna / silt = 13.5% I'mana / clay = 0.0% = N O o
‘3:'9 Hujamerap / TIpouent / Hujamerap / TIpouent / Hujamerap / TIpouent / Hujamerap / Tpouent / 8 E O
= Diameter Percentage Diameter Percentage Diameter Percentage Diameter Percentage o — z
i [mm] [%] [mm] [%] [mm] [%] [mm] [%] 8 wn =
83 100.0 2 56.1 0.063 135 0.0055 15 = © Z
315 88.0 1 46.2 0.06 13.3 0.0041 1.0 o — =
| 20 83.0 0.6 37.6 0.047 11.0 0.0025 0.0 ! w @)
= 16 81.3 0.5 35.5 0.036 8.7 0.002 0.0 o
5 8 72.2 0.25 25.2 0.025 5.8 0.0017 0.0 8 3
S o 6 68.5 0.2 22.2 0.015 35 0.0011 0.0 2|5
: 4 64.7 0.125 17.8 0.009 1.8 0.001 0.0 E ‘g
dgo [Mm]= dso [Mm]= dyo [mm]= Cy=dgo/d1o= C=dgo /(dyode0)= 3 2
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;:] g Yakan / gravel = 3.0% Ilecok / sand = 26.7% IIpammna / silt = 62.3% I'muna / clay = 8.0%
‘3:'9 Hujamerap / TIpouent / Hujamerap / TIpouent / Hujamerap / TIpouent / Hujamerap / Tpouent /
= Diameter Percentage Diameter Percentage Diameter Percentage Diameter Percentage
i [mm] [%] [mm] [%] [mm] [%] [mm] [%]
63 100.0 2 97.0 0.063 70.3 0.0058 18.6
31.5 100.0 1 93.9 0.059 69.7 0.0039 12.8
= 20 100.0 0.6 90.7 0.042 67.2 0.0028 10.2
= 16 100.0 0.5 89.9 0.031 63.3 0.002 8.0
5 8 100.0 0.25 84.8 0.021 56.9 0.0017 5.9
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@ I 4 98.8 0.125 79.5 0.0081 28.9 0.001 0.0
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TecTHpame

HHJAFPAM HA MKC EN ISO/IEC 17025

MJIACTUYHOCT || O/
PLASTICITY CHART e

Yuusep3urert ,,Cs. Kupua u Meroanj*
' JlaGopaTopuja na I'pagexen gaxyarer [l [|

[

I;.A‘ :

Oanexn 3a reoTexnnka CEN ISO/TS 17892-12
Oo0jexr / location: [denonuja - CB. Hukoue
Ta0es1a Ha rPAHMIM HA KOH3UCTEHIMja, UHACKCH U 03HAKH
I I & o o 5 = '“';
| wmanma 12 _1EF lzgolzs |zEsS|z. s|zg | BEE
£ | (nnaGounna [m]) Eﬁigzp\i ;Egggg §a:a$_‘ §§§L §§El 55;8
° Borehole =54ngaggﬁ=§;g§; sfZlgsq|zedg
= depth g_pg gﬁé E 3 0|25 =MT|’=3T=§—N ggs
(depth [m]) — L‘E SE =« Sé_os __l: SHE
1 B-1 (0.3-0.7) 45.6 28.6 17 33.53 0.71 0.29 58.62 MI
2 B-9(0.3-1.2) 42.3 27.6 14.7 26.63 1.07 -0.07 -222.77 MI
3
4
5
6
7
8
9
10
JujarpaM Ha MJIACTHYHOCT
50 ~
,/
45 = /
. //
S 40 ol /
z g CH
- 35 2 .
= ’
2 d -
=30 . //
= 1 Cl
S 25 2
g R
= ’
cé 20 e A
e
= 17 eL /‘1%/ MH
5 15 i !
= .,
E 10 'é,C‘ / QH
I P A MI
5 < SC-SE _
4--/
. L SE ,,' I\/IDIL ol
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
I'pannua Ha Teyeme W, [%0]
Ckomje, |M3paboru: O6paboTui: Opar.umxk.Ha Ongen: [puor 6p.:
23/03/17 Musnopan MBaHOBCKH, M-p Cean AbGazm, not. 1-p Josau bp. [lanuk, 7
JIUIUL.MHXK.TEOT. JIATUT.MHXK.TEOT. JIVTUL.TPaJT. HHK.
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Yuusep3urerY nusep3uret "CB.Kupua n

"MeTtoauj ' OIITUMAJIHA
I'panexen pakyarer - Ckomje BJIAKHOCT
KATEIAPA 3A TEOTEXHUKA

OGjexr: JEIMMOH N J A - CB. HUKOJIE

Jynnaruna / Bynap: b-1 JnaGounna: 0.3-0.7 m
e}
§ i g g § g °§ ag 8 g e
g 9 5 SR 8 2 o= s g =9 =|0¢]s 8
8 & = 5 £ = 5 2% = PR R R -
s 2 =z | 2R 2 £ s 5 Z258els8|lsz2|&¢e| &
3 5] ol S o S <
sE| 2 |27 & |85° ¢ |PEl2E|28|5 | =
= &= = g S QO
S g _ 5 | 2|8
z o |5 E = = | £l
S| mlal [viem] | S| w%l x> tlol [mlglmlelf & | & [E&
= £ X I = Iy T =
o 'L ﬁu' = € e %
£ : 5
111623.2| 942 |[17.23| 18.53 14.54 1 220.0 185.6| 34.4] 18.5
2116857 942 |17.89| 21.09 14.78 2 310.0 256.0{ 54.0( 21.1
3117086 942 |18.14( 24.39 14.58 3 510.0 410.0| ###H| 24.4
4117123 942 |18.18| 27.48 14.26 5 450.0 353.0{ 97.0| 27.5
5
6
7
8

,Zluaepam HA OonmumaiHa 61axCHoCn

15.00

14.90

14.80 ¢

14.70 / \\

— 14.60
£ - N
2 14.40 \\
14.30 N
14.20
14.10
16.00 18.00 20.00 22.00 24.00 26.00 28.00
BnaXHocT W [%0]

Ckorje, 23.03.2017 Uspadorun, Cead Abasu Ipumor 6p.: 8.1
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Yuusep3urerY nusep3uret "CB.Kupua n

"MeTtoauj ' OIITUMAJIHA
I'panexen pakyarer - Ckomje BJIAKHOCT
KATEIAPA 3A TEOTEXHUKA

OGjexr: JEIMMOH N J A - CB. HUKOJIE

Jynuaruna / Bywap: b-9 Jnabounna: 0.3-1.2 m
= = =
S o ) g s 3 2 S s g Elo=E]|O ol 2
5| 2 |8E| £ |Z:z% So|ZE|lzz|zE|Ee| ¢
s 2 =z | 2R 2 £ s 5 Z258els8|lsz2|&¢e| &
3 3] = Ol o O] o <
=2 & |27 & [2E° E} S EHERE
p= = = =
S _ g _ s | 2|8
.g + |5 E 0 = E T éj *EU $
S mp [g] V[cm] Eg. Z W[/O] i‘ Z t[g] my [g] M, [g] % =3 = é,
= =, < X .
= L II: = e !EIE E
& = o)
1117055 942 |18.11| 17.65 15.39 1 300.0 255.01 45.0( 17.6
2 117504 942 |[18.58( 19.72 15.52 2 340.0 284.01 56.0( 19.7
3 (17754 942 |18.85| 21.69 15.49 3 505.0 415.0(90.0| 21.7
4 [1760.5| 942 |18.69| 23.94 15.08 5 321.0 259.0] 62.0 | 23.9
5
6
7
8
Jluazpam Ha onmumManHa e1axcHocm
15.80
15.60
510 '4/ -
Z 1520
g \
=
15.00
14.80
14.60 — — — — —
16.00 18.00 20.00 22.00 24.00 26.00
BnaXHocT W [%0]

Ckormje, 23.03.2017 Wspaborun, Cead Abasu Ipumor 6p.: 8.2
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JAumen3nu Ha npumeponu / Sample dimensions

S
S 0
2 £
SIS o D; W, W, W p
B 2= N
= 2|8 [mm] [mm] [mm] [mm] [bar]
; _§ %’n 1 41,0 66,0 40,0 53,00 4,00
; =1 E 2 36,0 60,0 46,0 53,00 5,00
§ ? N 3 39,0 62,0 54,0 58,00 5,00
3 5 4 38,0 56,0 46,0 51,00 8,00
% 5 38,0 69,0 48,0 58,50 7,00
) 6 37,0 55,0 40,0 47,50 5,00
E E S 71 360 56,0 39,0 47,50 4,00
; 3 % 8 35,0 73,0 47,0 60,00 7,00
g ; E 9 40,0 54,0 40,0 47,00 7,00
r;b 3 |7 10 38,0 58,0 37,0 47,50 7,00
s
-
[¢]
5
§ BpennocTu Ha jakocTa / Strength values
= o DX Js Js(50) Cp G,
= = O N
=2 |5 [mm] [MPa] [MPa] [MPa] [MPa]
= j? E 1 52,60 0,210 0,214 4,718 0,322
E o F 2 49,29 0,298 0,297 6,523 0,445
= o
= § 8 3 53,67 0,252 0,260 5,717 0,390
2 g EO 4 49,67 0,470 0,469 10,312 0,703
—~ S 5 53,20 0,359 0,369 8,113 0,553
E 6 47,30 0,324 0,316 6,952 0,474
I 7 46,66 0,266 0,258 5,681 0,387
= 8 || 51,71 0,380 0,385 8,479 0,578
E 9 48,93 0,424 0,420 9,238 0,630
© é 10 || 47,94 0,442 0,433 9,534 0,650
. cp.BpenHocT / aver.value || 0,342 7,527 0,513

‘ r Yuusep3urer ,,CB. Kupuia u Meroamj*
(M ) JlaGopatopuja na I'pagexen gaxkyarer - Ckomje
)

Onaen 32 reoTeXHUKA

Tectnpame
MKC EN ISO/LEC 17025

NHAEKC HA JAKOCT ITPU TOYKACT TOBAP
POINT LOAD STRENGTH INDEX

ASTM D5731-08

IIpoexT / Project: Nenonnja C.Huxoae

OobjekT / Structure:

Mepno mecto / Gauge point: b-7
Jdanadounna / Depth: 0.30-0.70 m
Bun na kapna / Rock type: ByJIKaHCKa Kapna

= 2124 kN/m’

1,0

0,469

[MPa]

0,369 0,385

0,316

pct 0,260 0,258

HMupaexc Ha jakocT / Strength index

0,420 0,433

il H H
0,0 H L1 | L
1 2 3 4 5 6 7 8

3abesnemka: MHIEKC Ha jJakOCT BO CyBa COCTOj0a

10
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NMPOLUEHKA HA NAPAMETPU HA JAKOCT HA CMOJIKHYBAHWE U AE®OPMABUITHOCT HA

KAPIMECT MACMB NO HOEK & BROWN

- AHOe3uTcka 6peyda(w')

Hoek Brown Classification
sigci 7.5 MPa

GSI 60
mi 13
D 0.7
Ei 2250
Hoek Brown Criterion
mb 1.44361
S 0.00303634

a 0.502841
Failure Envelope Range
Application  Custom

sig3max 0.5 MPa
Mohr-Coulomb Fit

C 0.157237 MPa

phi 40.2467 degrees

Rock Mass Parameters
sigt  -0.0157747 MPa
sigc  0.406523 MPa
sigcm 1.22283 MPa
Erm 451.533 MPa

Mpwnor 6p. 10.1



Major principal stress (MPa)

00 01 02 03 04 05

Minor principal stress (MPa)

Shear stress (MPa)

Analysis of Rock Strength using RocLab

Hoek-Brown Classification
intact uniaxial comp. strength (gigei) = 7.5 MPa
GSl=860 mi=13 Disturbance factor (0= 0.7
intact medulus (Ei} = 2250 MPa
modulus ratio (MR) = 300
Hoek-Brown Criterion
mb=1444 s=0.0030 a=0503
Mohr-Coulomb Fit
cohesion = 0,157 MPa  friction angle = 40.25 deg
Rock Mass Parameters
tensile strength = -0.018 MPa
uniaxial compressive strength = 0.407 MPa
global strength = 1.223 MPa
deformation modulus = 451.53 MPa

00 01 02 03 04 05 08 07 08 05 10 11 12 13 14

Normal stress (MPa)

Mpwnor 6p. 10.2



Mpwnor 6p. 10.3



®OTOAOKYMEHTALUMOHEH MATEPUJAN O[]
NCTPAXHUTEBYHAPU — AENMOHUJA CBETU HUKOIJE

Cnuka 1. ®omo 00 ucmpaxeH byHap b-1

Cnuka 2. ®omo 00 ucmpaxeH byHap b — 2
Mp.6poj 11/1



Cnuka 4. ®omo 00 ucmpaxeH byHap b -4

Mp.6poj 11/2



Cnuka 5. ®omo 00 ucmpaxeH byHap b — 5

Cnuka 6. ®omo 00 ucmpaxeH byHap b — 6

Mp.6poj 11/3



Cnuka 7. ®omo 00 ucmpaxeH byHap b —7

Cnuka 8. ®omo 00 ucmpaxeH byHap b -8

Mp.6poj 11/4



Cnuka 9. ®omo 00 ucmpaxeH byHap b - 9

Mp.6poj 11/5
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	7. ЗАКЛУЧОЦИ И ПРЕПОРАКИ
	Сите предвидени активности се извршени во месец  Март, 2017 год., при што за детерминација на литолошките членови изведени се вкупно 9 (девет)  истражни бунари со длабина на дупчење 0.7 до max. 1.8 m, така што вкупната длабина на изработка на ис...
	Со истражните работи, не е регистриранониво на подземна вода.
	Според постојната сеизмолошка карта на Р. Македонија, за повратен период од 500 години (која се препорачува за примена според Eurocode 8 за сеизмички анализи сé до донесување на национален документ), може да се констатира дека трасата на предмет...
	На предметната локација за депонија издвоени се две литогенетски единици, од различна геолошка старост и со различни својства и значење за изведба на објектот. Застапенисе следните единици: делувијални творби и андезитски бречи.
	Делувијални творби кои се продукт на процесите на површинско распаѓање на основните карпести маси се констатирани се во површинскиот дел од теренот, покривајки ја основната карпеста маса. Дебелина обично им е малаи испод 1.0 m, а се претста...
	Литолошките единици кои се застапени на предметната локација, по својата хидрогеолошка функција во склопот на теренот можат да се класифицираат на следниот начин:
	Хидрогеолошки изолатори со пукнатинска порозност во кои се класифицирани андезитските бречи. Извршените теренски опити на ВДП кај овие карпести маси дадоа многу слаба водопропусност која е во рамките на k=6,1-6,3 x10-5l/cm2
	Од инженерскогеолошки аспект карпестите маси застапени на локацијата на депонијата, се класифицираат во групата на слабозани нескаменети карпести маси ( делувијалните творби), врзани скаменети карпести маси (андезитски бречи)
	Делувијалните творби, по актуелните градежни норми GN 200, може да се класифицираат како III категорија на ископ, во која ископот ќе се врши машински. Андезитските бречи во површинскиот дел се класифицираат во VI категорија, а во длабина во ...
	Во фаза на изведување на објектот, обврзно е ископот да биде картиран детално од инженерскогеолошки аспект, со цел да се утврди степенот на согласност на прикажаниот геолошки склоп со фактичката состојба на теренот.Доколку се констатираат о...
	Врз основа на сите препораки и заклучоци кои се овде дадени, како и останати критериуми, Проектантот го задржува правото за конечно усвојување на елементите на техничкото решение за фундирање на објектот.


