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Bp3 ocHoBa Ha uneHoBuTe 15 1 18 o 3akoHOT 3a rpagewe, (CnyxbeH BecHuK Ha P.
MakegoHuja 6p. 130/09), ogHocHO npeuvncTteH TekcT Ha (CnyxbeH BecHuk Ha P.
MakegoHuja 6p. 39/12) kako 1 Bp3 OCHOBa Ha OCTaHaTUTE BaXeYku 3aKOHW, NpaBUHULM,
cTaHgapaum n HopMaTuBM ro JOHeCyBaM CrnegHoTo:

PELWWEHUE

BpaboTteHnotr Cawo [eopruesckn, dunn.uHx.2ceon. co OsnactyBawe A 6p. 6.0120 3a

npoekTupake Ha rpagbu ce ogpedyBa Kako OOroBOPEH NPOEKTaHT 04 rpadeHuLWTBOTO 3a
n3paboTka Ha:

EJIABOPAT

Opf reoTeXHUYKU UCTPaXXHU paboTn n nabopaTopucKu
UCnuUTyBaka 3a BpeMeHa MUHU AenoHuja Ha nokauuja Bo HoBo
Kowscko - NeBrenuja

CopabomHuuyu:

Harn4ye Todopoea, Ourn.uHx.2eor.

Cmoune Jakumoecku, Ourisi. UHX. 2e0meXHUKa
BecHa Cepaghumosa Cmousiosa, Ourns.uHx.2eorsl.
AnekcaHdap Mypuoecku, Ournsi.uHx.2eorl.
Pozema JaHKoea, Ourisi.uUHX.2eorl.

MapmuHa Jocudgboecka, Ouri.uHx.2eorl.

Maz0da Neneecka, mex. 80 nabopamopuja

OBPAS3JIOXEHUE

BpaboTteHnot Cawo FeoprueBckn, Ouri.uHx.2eos. ce ogpeayBa 3a O4rOBOPEH NpoeKTa-
HT, BMAEjKN M UCNOSHYBa yCrnoBuTe o4 3aKOHOT 3a rpagete.
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NOTBPOA

3a U3BpLLEHA BHATPELLHA KOHTPOa - KOHTpona Ha KBanuTeT

AO.r.1NY. “TEWHI Kpebc yHa Kndpep NuTepHewnn n gp.” 4.0.0. - Ckonje, noTBpAyBa Aeka
€ U3BpLLEHA BHATPELLHA KOHTPOMa - KOHTpOMa Ha KBanuTeT Ha:

EJIABOPAT

Ofa reoTeXHUYKN NCTPaAXKHU padboTU U NabopaTopuUcCKu
MCNUTYBaka 3a BpeMeHa MUHU AenoHMja Ha nokauuja Bo HoBo
Kowcko - NeBrenuja

BHampewHa KOHMpoJia - KOHMpPoJsia Ha Keaslumemom u3epuwursn:

CanHo0o [JoHes, durn. uHx.2eon.,oenacmysare "A" 6p. 6.0057

YnpasuTten,

m-p OpacaH umumpueecku
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Bo wuspabotkata Ha “Enabopamom 00 2eomexHUYKU ucmpaxHu pabomu u
nabopamopucKku ucrumyeara 3a epeMeHa MUHU OerioHuja Ha JioKayuja eo c.Hoeo
Komscko — eeseenuja’, yqaectByBaa:

lMpoekmaHm:

L] Cawo lNeopauescku, dunn.uHx.2eon. co Osnactysake A 6p. 6.0120

CopabomHuuyu:

B [aH4ye Todopoea, Oursi.uHX.2eorl.

Cmoune Jakumoecku, Ouris. UHX. 2e0mexXHUKa
BecHa Cepaghumosa Cmournoea, ourii.uHx.2eorl.
AnekcaHdap Mypyoecku, Ours.uHx.2eorl.
Posema JaHkoea, Ourisi.uHx.2eorl.

MapmuHa Jocugpoecka, Ouri.uHx.2eor.

Maez0da Neneecka, mex. 80 nabopamopuja
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Enabopam 00 eeomexHU4KU ucmpaxHu pabomu u nabopamopucKku ucrnumysara 3a epeMeHa MUHU
OernoHuja Ha riokayuja 8o Hoso Korwcko-I'eszenuja

COOPXWUHA
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Enabopam 00 eeomexHUYKU ucmpaxHu pabomu u nabopamopucku ucriumyeara 3a epemMeHa MuHu

OernoHuja Ha riokayuja 8o Hoso Korwcko-I'eszenuja

B. TPA®UYKU OEN

Pepn.6p. Hacnos Ha npunor Mpwunor. Bp.

1. OpeHTauunoHo koMyHuKaLmoHa kapTa (M 1:300 000) 1.1

2. eonoluka kapTa Ha nowwmpokaTa obnact, (M 1:100 000) 1.2

3. Xvgporeornollka kapTa Ha nowmpokaTta obnact, (M 1:200 000) 1.3

4. CeunsmonoLuka KapTa Ha nowmpokata obnact, (M 1:200 000) 1.4

5. WHxeHepckoreonolka kapta, (M 1:1000) 2.1

6. Xvgporeonouwka kapta (M 1:1000) 2.2

7 MoegmHeyvHn npodmnm Ha ucTpaxHu aynHatuHu (M 1:100) 3.1+:3.6
8. HagomkHu reotexHnykm npodunu, (M 1:100) 41+4.2
9. MonpeyHu reoTexHuykm npodunu, (M 1:100) 51+53
10. JlaBopaTopucku ncnmtyBama 6

11. RMR cuctem Bieniawski (1989) 7.1
12. Hoek and Brown classification 7.2
13. Ucnutysare Ha BAOI 8.1-8.5
14. Mpwunor doTorpadcun 9
15. M3BewwTaj og TecTupare Ha aHanusu of nog3emMHa Boga 10
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Enabopam 08 eeomexHuUYKU ucmpaxxHu pabomu u nabopamopucku ucrnumyeaHa 3a epeMeHa MUHU
denoHuja Ha rokayuja 8o Hoeo Kowcko-Ieszernuja

1. BOBE[

Bp3 ocHoBa Ha lNoHygata co apxmBcku 6poj 03-3757/1 og 21.12.2016 ckny4veHa
nomery MiueBectutopoT lNporpama 3a pa3eoj Ha ObeanHeTuTe Hauum - YHOM v OATTY
levHr Kpebc yHa Kudep WHTepHewHn u gp. OO — Ckonje, m3BpleHn ce
reoMexaHuyKn, MHXEHEePCKOreosioLKW, XMAPOreonoLwkn 1 nabopaTtopmckn ncnutysa-
Hba 3a NpegMeTHaTa nokauuja npeasnaeHa 3a n3paboTka Ha BpeMeHa MUHU AenoHuja
Ha nokaumja Bo HoBo Kowcko-I'eBrenuja.

TepeHcknte u kabuHeTcknTe paboTu ce wm3BplweHW BO Mecel [ekemspwu
2016/Janyapn 2017 rogumHa, No MeTodonorvja Koja € BO CKMad CO TexXHU4YKaTa
perynaTtmea, LUMPOKO NpMMeEHyBaHa BO 3emjaTa MU CTpaHCTBO, notoa MakedoHckuTe
cTaHAdapAwn, Kako 1 ynaTcTsa 1 nNpenopakun og TeEXHUYKa nutepartypa.

Llenta Ha wu3BplIeHUTE wuUCTpaxyBaka WM WUCNUTYBawa € YTBpAyBawe Ha
reonowkarta rpagba Ha OKONHMOT TepeH cO nocebeH OCBPT Ha WHXEHepCKo-
reosiolKUTe, XMOPOreosioWKNTE KapaKTepUCTUKM, MOPEOSIOLLKUTE CBOjCTBA Ha
TEPEHOT, Kako M ogpefyBake Ha reoMexaHUdkuTe napameTpu Ha 3acTtaneHuTe
MaTepujanu Ha fnokauujata npeasmaeHa 3a narpagba Ha BpemeHaTta MUHW enoHuja.

Pesyntatute o4 OBWE UCTpaxyBaka W UCNUTYBaka Ce MNPUKaXKaHW Mpeky
cooBeTHM rpadhmykmn Npunosn, TabenapHu nperneay v anjarpamu, gogeka HMBHaTa
WHTepnpeTaluuja e gageHa Bo TEKCTyanHMoT Aen.

2. BUAOBU HA UCTPAXYBAHKA

Bugot n o6emMoT Ha TepeHckute U nabopaTopuUCKUTE UCTpaKkyBaka U
ncnuTyBaka ce paboTeHM CornacHo NocTtoeyvkaTa TEXHMYKA M 3aKOHCKa perynaTumea,
Kako 1 Bp3 6a3a Ha akTyenHuTe cTaHdapau U nponucu, AedHUpPaHn U oapeaeHn 3a
OBa HMBO Ha UCTpaxyBaksa.

MNpen OTMNOYHyBake CO TEPEHCKUTE WUCTPaXHW paboTu W3BPLUEHO €
peKorHocLupake Ha TepeHOT Ha LenaTa nokauuwja npeasuaeHa 3a usrpag6a Ha
BPpEMEHA MWHM [ernoHWja, a Cco Len 3arno3HaBake Ha MHXEeHepcKoreonolukaTa,
XuaporeosoLuKata 1 reotexHuykara npobrnemarmka.

CuTe pesynTatu o4 TePEeHCKUTe UCTpaxKyBaka M nabopaTopucku UcnutyBama
COOABETHO Ce aHanuavMpaHu W MpoekTUpaHn Bo EnaGopaToT, a OCBPT KOH
npuMeHeTUTe MeToan, 06emoT, BUAOT U MeTodonornja ce npukaxkaHu nogony.

2.1. TepeHCKM UcTpaxyBata U UCNUTYBaka

Kako npBa cbasa, BO OENOT Ha reoTEXHUYKUTE UCTpaXKyBara M UCNUTYBaH-a,
N3BpLUEHA € MHXEeHEPCKOreosnowKa 1 Xxnuaporeosiowka npocnekumja Ha TepeHoT co
uen aa ce nobue yeua BO MOMEHTanHaTa cocTojba kako Ha MUKporokaumjaTta Taka u
Ha OKOJTHWOT TEPEH, Aa ce cornegaat OCHOBHUTE reOOLKUN, MHXEHEPCKOreOOoLLKM 1
XMOPOreosoLKN KapakTepUCTUKM.

A.r.1.Y. FTEVHI Kpebe yHO Kueghep NHmepHewHn u dp. [.0.0 - Ckonje 1



Enabopam 08 eeomexHuUYKU ucmpaxxHu pabomu u nabopamopucku ucrnumyeaHa 3a epeMeHa MUHU
denoHuja Ha rokayuja 8o Hoeo Kowcko-Ieszernuja

3a pobuBare Ha reoTeXHUYKUTE KapakTePUCTUKN Ha TEPEHOT BO (pyHKLUMja of
AnaboyvHa mn3BedeH e ogpedeH Bug M obem Ha ucTpaxkHu paboTtm co uen ga ce
M3BPLUN MaKPOCKOINCKa ngeHTudukaumja Ha sactaneHnte Matepuvjanu v ga ce yTepam
HUBHWOT MPOCTOpPeH pacnoped U MefycebeH OAHOC Ha oadeNnHUTE JIMTOMOLLIKA
YreHoBWN U AedUHNpare Ha PU3NYKO-MEXAHUYKUTE KapaKTEPUCTUKN Ha OTKPUEHUTe
mMaTepujanu Bo nabopaTtopucKkn yCrioBu.

3a nspaboTka Ha 0Boj EnabopaT npumeHeTn ce cnegHUTe TEPEHCKN UCTPaXKHN
paboTu:

e /IHxeHepcKoreonoLka 1 xmgporeosioLlka npocnekuunja Ha TepeHoT;
® VIH)XXEeHepCKOreosioLwKO U XMOpOoreosiowKo KapTupake Ha TEPEHOT;
e [lynyerse Ha UCTPaXXHW AYyMNHATUHU;

e [3Benba Ha SPT Tecr;

e W3Benba Ha TepeHcko BAIM Lugeon u Lefranc;

e KapTupare n potorpadupare Ha UCTPaKHU AyNHATUHMU;

e 3emake Ha ontumaneH 6poj Ha penpes3eHTaTMBHU MNpUMEPOLN  OA
perncTpupaHnTe matepujanu 3a nabopaTtopucku UCNUTyBama;

2.1.1. NHXXeHepCKOreosiowkKko U XMaporeosiolKo KapTupate Ha TePeHoT

[leTanHoTo MHXXEeHepPCKOreosoLKO KapTMpake Ha TEPEHOT € OCHOBHA TEPEHCKa
mMeToda 3a AeduHMpare Ha COCTaBOT U CKMOMOT Ha TepeHoT. Co MHXEeHepCcKo-
reonoLKOTO KapTupare, Nokpaj cobnpareTo Ha NoAaTouM 3a reosoLKO-TEHETCKUTE
KapaKTepUCTMKN Ce BPLUM M OeTanHo KapTupawe Ha CuTe BUONMBM U3OaHOLM W
crnefere Ha reoslolWwK1MTe rpaHMuM Ha OCHOBHWUTE Kapnu Ha TepeHoT. okpaj oBa BO
TEKOT Ha WHXEHEePCKOreosioWKOTO KapTupawe CorfiedyBaHU Ce MOKPUEHOCTa Ha
TEPEHOT, KOMYHUKaLMCKNTE BPCKA W OCTaHaTU napaMeTpu KoM ce 3HauyajHu 3a
n3rpagba Ha genoHuja.

Pesyntatute oa n3BpLLIEHOTO MHXEHEPCKOreosioWKO KapTupake Ha TEPEHOT ce
NMpUKaXkaHu Ha MHXXeHepcKoreosowkaTta n xuaporeonowkaTta kapta (1:1000), Mpwunor
Op. 2.1 1 2.2 a Kako NOMOLLHA NOCTOEeYKa CTPyYHaA U TEXHUYKA rpadunyka JOKyMeHTa-
LMnja KopucTeHa e ocHoBHaTa reosnowka kapta-Jinct Koxydg K 34-93 nspaborteHa og
cTpaHa Ha lNeonowku 3aBog — Ckonje, 1960 — 1961 roga.

2.1.2. UcTtpaxHu paboTtu

NcTtpaxHute paboTu Ha npegmeTHaTa fokauuja M3BpLUEHM Ce BO Mecel
Hexkemspu 2016 rog. u Janyapm 2017 roa. [lynyeweTo Ha TEPEHOT € MU3BPLUEHO CO
MaLUMHCKO pPOTaLUMOHO Aynyerwse Ha 6 (LEeCT) UCTPaXKHU OyMHATMHU CO NoeAMHeYHa
anabouunHa og NO-1/M-1 (15.0 m’), WAO-2/M-2 (15.0 m’), UO-3 (8.00 m’), -4 (8.00),
na-5 (8.00) n NO-6/M-6 (15.00) unm BkynHO 69.00 m’. Bo 3 oa wuctpaxHute
aynHatnHute notoyHo Bo WAO-1/M-1, WNO-2/MM-2 v WNO-6/1-6 BrpageHn ce u
nMe3omeTapCKkn KOHCTPYKLUKN 3a cnefewe Ha ocumnauumnTe Ha HUBOTO Ha noasemHa
BOAA.

JagpoTto o gynHaTuHuTe e BageHo Bo 100% ¢opma, cnoxyesaHO BO caHOaun
MaKpOCKOMCKM KapTMpaHO Ha fuue MecTo CO TMpUMEeHa Ha CuUTe TEPEeHCKn
naeHTumKaumoHn onutn. IcTpaxxHnte gynHaTUHU ce Taka pacnopeaeHu co uen ga
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ce pobue uenoceH nNpukas Ha LenaTta fnokauuja npeasmaeHa 3a uarpagba Ha MUHK
aenoHujarta.

Pacnopen Ha ucTtpaxHute pabotu e npukaxaH Ha WHxeHepckoreonollkaTta
kapTa ([Mpwunor 6p. 2.1).

Mo «kapTupaweTo Ha MaTepujanuTe W3BPLUEHO € CeneKkTupawe Ha
penpeseHTaTUBHN NPUMEPOLIN, KOM YPEAHO CrakyBaHu U obenexaHu ce OHECEHUN BO
reomexaHu4ka nabopaTtopuja 3a NOHaTaMOLLHWN UCNIUTYBak-a.

Tabena 6p. 1 OcHosHU nodamouyu Ha ucmpaxHu pabomu

Ona6ouumna | MMNB HMNB Bpoj Ha
OynHaTtnHa (m) (m) (m) KoopaunHatu 3eMeHuU
npuMmepoum

ua - 1/n-1 15,00 / 11.60 é :? ggg ;gg 3
va - 2/n-2 15,00 / 9.50 Ta o8 2
m-s | s |0 0| X
-4 | oso0 ||| YRR 1
m-s | s | | 0| xmEmar L
MR-6/N-6 | 15,00 ;| 12s0 | (Ta o8 1o 2

Bo TekOT Ha MWCTpaxHOTO AOynyerwe W3BPLUEHM Ce ONUTU Ha cTaHaapgHa
AnHamudka neHetpauuja (SPT Tect). lNeHeTpauunjata e m3BplweHa CO NoMow Ha
KOHYC, KOj ce HabuBa co ygapu og ter oa 0.635 kN co BucouymHa Ha narawe og 76.30
cm ce go npogupane Ha koHycoT oa 30.4 cm.

Bo cny4auTe kora ce npyMeHyBa KOHYC HaMeCTo uMnMHaap, 6pojoT Ha yaapuTe
(N) ce koperupa co koedunumneHT 0.7 Taka ga:

N =0.7*N

[okonky kopermpaHmoT 6poj Ha yaapu € N’>15, coHgmpareTo € nog HUBOTO Ha
noaseMHa BOA4a M MaTepujanoT € CUTHO3PH Necok, Ce U3BpLlyBa OOMNOMHMTENHA
Kopekumja Ha 6pojoT Ha yaapu no npasoT Ha Terzaghi n Peck:

N” = 15+0.5*(N'-15)

3a cnyyanTte Kora He e OCTUMrHaToO CTaHgapaHo npoaunpatrse og 30.4 cm, 6pojoT
Ha ygapuTe ce onpeaenysa crnopeq n3pasor:

Nkor =30.4*N'/e
e — AnaboyrHa Ha npoaupare Ha KOHyCcoT (uunuHaap)

MoaynoT Ha CTUCNMBOCT € ornpedeneH Mpeky OnuTWTe Ha CcTaHaapaHa
AvHaMuyka neHetpauuja (SPT), n e npecmeTtaH no nspasot Ha Suklje:

My =c1 + c2 * N (kN/m?)
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2000<c1<4000 1 400<c2<800

OcHOBHWTE NnogaToum of U3BPLUEHUTE CTaHO4APAHM ONMUTU Ha AMHAMMYKa NeHe-
Tpaumja ce npukaxkaHu Bo Tabena 6p. 2

Tabena 6p.2 [lpeaned Ha ussedeHu SPT- mecmosu

=
o

© | S o 5

E = £ S 3 KoperunpaH 6poj Ha € | Aron g §
= 3 S22 g apu g c S
: ¥ 35| I ya © > 5
5 e 2sl & °" 3 =
(=7 g (=l T = o
Bp. (m) (cm)| N | N | N” | Nior | Naet | / | @[] (Ii‘f,‘;)
-1 2.00+-2.30 | 30 | 30| 21 / 21 21 34 18396
4.00 +4.15 15 | 30| 21 / 42 42 39 | 33292
2.00 +2.11 11 | 30| 21 / 58 58 42 | 44125
O-2 | 4.00 +-4.08 8 |30 21 / 80 80 44 59360
6.00 + 6.06 6 | 30| 21 / | 106 | 106 45 77980
-3 2.50 + 2.60 10 | 30 | 21 / 64 64 43 48188
0-4 3.00 + 3.10 9 30| 21 / 71 71 44 53153
2.00 +2.24 24 | 30 | 21 / 27 27 35 22120

-5 4.00 + 4.1 11 | 30| 21 / 58 58 42 44125
6.00 + 6.09 9 30| 21 / 71 71 44 53153

0-6 2.00 = 2.12 12 | 30 | 21 / 53 53 41 40740
5.00 + 5.08 8 30| 21 / 80 80 44 59630

2.2. JlabopaTopucku ucnutyBama

Mo M3BPLLUEHOTO re0TEXHUYKO KapTUparke Ha OTKPpUEeHUTe MaTepujanu Ha “nuue
MECTO” N 3eMaheTO Ha pernpe3eHTaTMBHU NpUMepPoUn Of UCTUTE, a CO uen ga ce
noTBpAMW TepeHckaTa ngeHTudukaumja n knacugukayuja, Kako 1 ga ce geduHupaar
PU3NYKO-MEXaHNYKUTE KapaKTEPUCTUKN HA MaTepujanuTe 3actaneHn Ha UCNUTyBaHa-
Ta nokauuja, U3BpLUEHN Ce creaHnTe NnabopaTopUCKN UCNUTYBaHa HagL NOPEMETEHU
1 nonynopemMeTeHn NpumMepoLu:

Pesyntatute of U3BpLIEHUTE reoMexaHNYKN UCTIUTYBaka Ce NpUKaXkaHu Npeky
COOABETHM Aujarpamun, Hymepudkn 1 TabenapHo.

Bp. Oonurt CraHpapg

1.  Onpepgenysane Ha cogpXunHa Ha Boda MKTC CEN ISO/TS 17892-1:2010
2. OnpepgenyBare Ha BONyMEHCKa TEXMHA MKTC CEN ISO/TS 17892-2:2010
3, Onpeaenysamwe Ha BONyMeHCKa TeXUHa  yu rc CEN ISO/TS 17892-3:2010

Ha LUBPCTU YECTUYKN

4. OnpepgenyBatbe ['paHynomeTtpucku coctae MKTC CEN ISO/TS 17892-4:2010
5 [MpokTopos onut MKC EN 13286-2:2012

6. TpwakcujaneH onut MKTC CEN ISO/TS 17892-9: 2010
7. TouykacTta jakocT ISRM TecT meTop oa 1992
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BnuBare Ha Bnara kaj ckameHeTn Kapnu
(U)

OnpepenyBare Ha coapXuHa Ha
kapboHaTn BO no4sa

8. MKS B. B8. 010

MKC. Yb1. 026

OnpepgenyBake Ha coapXXWHa Ha Boaa

CopgpxuHaTa Ha BOAda Ha penpes3eHTaTMBHUTE MPUMEPOUN e orpeaerneHa co
cywene Ha uctute Ha Temnepatypa og 105° C 4o KOHCTaHTHa TeXMHa.

OnpepenyBake Ha BONTyMEHCKa TeXWUHa

BonymeHckaTta TexwuHa Bo NpypoAHa cocTojba e onpeaeneHa Ha npMmepoLy co
MOMOLL Ha UMMUHOPW CO MO3HAT BOJNYMEH 3a KOXEPEHTHW martepujanu, Kako U co
MEeTO[OT Ha MOTOMByBake€ BO BOAA, a 3a HEKOXEPEHTHUTE MaTtepujanu npeky
TEXHWUYKA BOSTyMEHCKa TeXWHa.

OnpepenyBake Ha BOJIyMEHCKa TeXMHA Ha UBPCTU YecTUUYkn — MeTtop Ha
NUKHOMeTap

BonymeHckaTta TexuHa Ha UBPCTM YECTUYKM 33 KOXEPEHTHUTe maTtepujanu e
onpeaerneHa co MeTof Ha NukHomeTap co BonymeH og 100 cm?

OnpepgenyBake Ha rPaHYNOMeTPUCKN COCTaB

"paHynoMeTpUCKMOT COCTaB € onpedenieH Mo naT Ha ceete U apeomeTpupame
Kako 1 co koMbrHaumja Ha MeToauTe Ha Cceewe N apeoMeTprpane, BO 3aBUCHOCT Of
BMOOT M jagpocTa Ha cekoj obpaboTeH maTepujan NooaesHo.

PesyntatuTe ce npe3eHTMpaHu Npeky avjarpammTe Ha rpaHyrioMeTpPUCKN CoCcTaB
Ha lNpunosute 6p. 6.1.1 + 6.1.5.

OnuTt Ha TpnakcujanHa Komnpecuja

TpuakcmjanHutTe McnuTyBaka Ce BPLIEHM HaA UWNUHAPWUYHM MpUMeEpoLM CO
anmeHsnn 50/100 n 101/202 mm 1 ce M3BeAEHN KaKo KOHCONUAMPaHO HeapEeHUPaHN
CO crefewe Ha pasBojoT Ha NMOPHUTE MPUTUCOLM, BO CEPUMN Of MO TPU NpUMEpPOLN,
npu KOHCTaHTHa 6p3unHa Ha gedopmupare og 0.04 — 0.05 mm/min.

Bo 3aBucHOCT of 36ueHocTa 1 BUAOT Ha MaTepujanuTe, Kako n gnabodnHarta oq
Koja ce 3eMeHu npumepoumnTe, npumeHeTun ce kenuckn nputucoum og 100, 200, 1 400
kPa. lNpn oBre onutn, rmaeBeH KpUTEpUyM 3a onpeferiyBake Ha napameTpute Ha
jakocTa ce MakcumariHuTe aeBunjaTopy Ha e(peKkTUBHUTE Hanperawa.

Pesyntatute o W3BpLUEHUTE WUCMUTYBawa ce npes3eHTupaHu Bo [Mpunor 6p.
6.2.1 +6.2.3.

OnpepgenyBake onTUMarHa cogpXuHa Ha Boga- 36ueHocT no MpokTop

OnTumanHaTa BNaXXHOCT € onpeerneHa Ha penpe3eHTaTMBHUTE NPUMEPOLIN CO
Proctor -oB onuT Koj MOXe aa buae ctaHaapgeH v moamuumpaH, BO OBOj Cryyaj
onTUmarnHaTa BNaXXHOCT € UcnuMTyBaHa no Asarta Tuna Ha Proctor-os onut. Co 36u-
Bakb€ Ha NPUMEPOLIM Ha NMOYBa CO pasfiMyHa CoOApXKUHa Ha Bofda, No4 UCTU YCIOBM Ha
30MBak€e, CO Mepere Ha BONNyMeEHCKaTa Maca ce ogpeaysa nocturHatata 36ueHocT
Ha no4ysaTa.
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PesynTtaTtuTe oA U3BpLUEHUTE UCTIUTYBaHa Ce NpeseHTMpaHu Bo Mpunor 6p. 6.3.

MHpekc Ha jaKOCT Ha NONyKaMeHUTU N KaMeHUTN Kapnectu npuMmepouun

BpeaHocTa Ha jakocTa Ha MOHOMUTHWUTE AENoBU O4 KapnecTn npuMepolmn co
HenpasunHa reomeTpucka opma e gobreHa co nomoLl Ha AedrHUpawe Ha UHOEKC
Ha jakocT ncnutysaH co Franklin-oBa npeca 3a ToukacTo ontepeTyBake, CO NpUMeHa
Ha npenopakuTe 3a npecMeTka Ha oBoj napametap cnopeg ISRM (International
Society for Rock Mechanic).

PesyntatuTte 3a MHOEKCOT Ha jakoCT ce npukaxaHu Bo Npunor 6p 6.5.1 + 6.5.4.

BrnvBawe Ha Bnara Kaj cCkKamMmeHeTu Kapnu

BnnBaweTto Ha Bnara kaj ckameHeTn kapnu “U“, e onpegenyBaHo CO
noTonyBakwe Ha penpeseHTaTMBHUTE NPUMEPOLM BO Cad CO BoAa BO BpemMeTpaewe
oA 24 vaca.

Pesyntatute ce npukaxanu o lNpunor 6p.6.6.

3. TEOJIOWKUN KAPAKTEPUCTUKU HA UICTPAXHUNOT
NMPOCTOP

Bo coctaB Ha uenokynHuTe aHanu3um 3a npegMeTHuMoT o6jekT, a co uen
pobuBawe Ha nogetanHy nogaTouu, COOABETHO BHUMMaHME € MOCBETEHO U KOH
AedUHUpaH-e Ha reornoLKUTE KapaKTEPUCTUKN Ha TEPEHOT, COrnacHO Ha OakToT Aeka
reonowKnoT pas3Boj Ha MNOLWMPOKOTO MoApadje MMa BnUjaHWE Ha reosioWKnUTe
KapaKTepuCTUKM Ha UCTpaxKyBaHaTa nokauuja, O4HOCHO U BP3 re0TEXHUYKUTE YCIOBU
Ha nokaumjaTta npeasuaeHa 3a usrpagba Ha MUHKU genoHuja.

Bp3 ocHOBa Ha KpUTEPUYMOT Ha pasrnegyBare Ha NpobnemMoT of NOLNPOKO KOH
NnoTecHO nogpadyje, BO TEPEHCKMOT Aen of paboTtute noTpebHo e aa ce gobue ysng,
BO CefjHMBE acnekTn KON ce 3HavajHN 3a NPOEeKTUPaHEeTO 1 Toa:

J "eoMOpPONOLLKM KapaKTePUCTUKU;

J "eonoLLKM KapaKTepUCTUKN;

J OCHOBHM CEN3MOTEKTOHCKN KapaKTEPUCTUKN;
J XVAPOreonoLKn KapakTePUCTUKM Ha TEPEHOT;

® MH)KeHepCKOFeOJ'IOLIJKI/I BMOOBM Ha KaprnecTtn Mmacu,

3.1. leomopdoNOLIKN KapaKTEPUCTUKN HA TEPEHOT

Bo kopenauuja co reonoLlKMOT pasBUTOK W TeOrNOLWKUTE MNPOLIEeCHM KOu ce
o[BMBarne Ha UCTpa)KyBaHMOT TepeH, foaraaT 1 reoMopdONOLLKATE KapaKTEPUCTUKM
Ha TePEeHOT M HeroBaTa OKOJuHa.

WcTpaxyBaHaTa nokauuja ce Haora Bo 6nunsmHa Ha cenoto H. Kowscko-l'eBrenuja
Ha opganeyeHoOCT HewTo noronemMa og 1 km og Hero OBwxejkm ce npema
CEeBEpPOMUCTOK.
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TepeHOT € npeTexHO puacku, co Gnar HakMnoH, ce Haofa Ha npoceyHa
HagMmopcka BucounHa of okony 200-230 meTpu, cnabo nowymeH, NPEeTeXHO co
HuckocTebnecrta wyma. (Mpunor 6p. 1.1 - OpeHTauMoHO-KOMYHMKaLMOHA KapTa).

Google Earth

91 km

Cnuka 1. Google cHuMmKa Ha rniokayujama

3.2. [eonOLWKN KapaKTePUCTUKN HA TEPEHOT

Bp3 ocHOBa Ha NnpeTxo4HO n3BpLUEHN ncTpaxyBana (OcHoBHa Neonowka Kapta
— Ol'K nnct Koxxyd K 34-105) (Mpunor 6p. 1.2), HXEHepCKOreonoLwkKoTo KapTupame,
Kako 1 Bp3 6asa Ha UCTPaAXHOTO AynyeHwe M KapTupaweTo Ha maTepujanuTte oA
ncTpaxHute paboTn geduHMpaHa e reonowkaTa rpagba Ha TepeHoT.

Op reonolku acnekT, TePeHOT Ha fokauujaTa npeaBuaeHa 3a nsrpagba Ha
BPpEMEHa MWHW [enoHuja, reHepariHo € M3rpageH oA rpaHutu (y) u genysuvjanHu
ceanmeHTn (d), goAeka BO noLuMpokaTa OKONMHa ce jaByBaaT 1 rabpo (v) u anjabasu

(BB).
FpaHuTH (Y)

‘paHUTUTE Ce jaByBaaT BO BMJ Ha NOrosiEMU Macu Uiy Nak Kako >XXMUn 1 4ajKoBU
BO paMKkuTe Ha rabpo-gujabasHMoT KomMnnekc. [naBHata mMaca Ha rpaHuToT
AocTurHysa gosmkmHa go 10 km, gogeka Bo wupuHa e Hekage 5-7 km. Ce npoTera BO
npasey, CC3. Mma cpegHo3pHecTa CTpyKTypa, CBETNoO cuBa Ooja unv noBpemeHo
po3eHMKaBa BO 3aBUMCHOCT Of CoApXWHaTa Ha upBeHWOT denacnat. [lokpaj
denacnatoT ce jaByBaaT M OMOTUT, KBapy kKako M nnarnmoknacu. Ctapocrta vm e
ofpeaeHa Kako jypcka Bp3 6asa Ha pakToT Aeka ru npobuBaaT kapnuTe of rabpo-
AnjabasHnoT Komnnekc. Mukponokaunjata 3a un3pabotka Ha MUHM AeMNOHMjaTa € BO
pamMKuTe Ha OBOj KOMMMEKC rPaHMUTK, MeryToa NOBPLUMHCKATE AeNoBu na Ao AnabuHa
o4 HajMHOry 9 m ce npenokpueHu co aernysunjaneH martepujan.
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HopmaneH rabpo (v)

HopmanHuoT rabpo ce jaByBa kako gen of rabpo-anjabasHnMoT KOMMSEKC KOj
3agpaka nospwmHa 1 noeeke og 100 km2. Ce jaByBa BO nowvpokaTta OKONMHa Ha
NCTPaXHWUOT NPOCTOP, HajYecTo 3aegHO co amdubonckmoT rabpo co HeoapeneHa
rpaHuua. Hajyecto e cBex u UBPCT CO NOCBETMA UM NoTeMHa 3eneHo-cmea 6oja u
Tpakacta Tekctypa. Mima tunuyHo rabpomgHa cTpyktypa. [UMeH3uuTe Ha 3pHaTta
Bapupaat oz 0.5-3.0 mm.

Awnja6asu (BR)

[wnjabasunTe ce jaByBaaT BO NOLLUMPOKATa OKOSMHA Ha UCTPaXHWMOT npocTop. Ce
O4nMKyBaaT CO TeMHO 3eneHa 60ja n xomoreHa u macmBHa TekcTypa. [NpeTexHo ce
CpefHO3pHEeCTU Co rorieMmHa Ha 3pHata nog 1 mm. [Jocta ce uBpcTtu 1 xnnasu. Kako
rmaBeH MuHepan ce jaByBa 06as3vyHMOT nnarmoknac u ayrut. [loHekoraw BO
Anjabasnte Moxe fa ce jaBu KBapL, Npu LUTO NPEMUHYBaAT BO KBapLu-anjabasu.

OenyBujanHu Hacnarm (d)

HenyBujanHuTe Hacnarm ce M3OBOEHM BO NPEOAHWUTE 30HU O MNfaHUMHCKUTE
NaguHM KOH KOTSIMHCKWOT Aerl, Kako cunapu U naguvHcku apobuHu. MNpeTcTtaBeHn co
rpyd n HeobpaboTeH maTepujan LTO NOTEKHYBA O OKOSHWUTE Kapnu, NomellaH co
rpybocopTMpaH NpanHECTO-NECOKNB, PETKO 3arnMHeT matepujan. [lloronemmoT gen
0L, WCTPaxXyBaHWOT TEpeH € MpenoKpueH CO BakoB AenyBujaneH maTepujan go
Anabo4nHa Koja Bapupa 3-9 m BO 3aBMCHOCT 0O KOTaTa Ha TepeH, nog Koj nexart
rpaHuTuTe.

3.3. OCHOBHU CEU3MOTEKTOHCKM KapaKTePUCTUKN Ha TEPEHOT

Bo kopenatuja co reonoLKMOT pa3BUTOK Ha TEPEHOT 1 reosoLLIKUTE NPOoLIecH,
ce HaoraaT UM CeM3MOTEKTOHCKMTE KapaKTepuCTUKM Ha MPOCTOPOT, KOM ce [A0cTa
MOBOSHW.

Cnopeny reoTekTOHCKaTa peoHu3auuja Ha P. MakegoHuja uctpaxyBaHUOT
TepeH npunara Bo BapgapckaTta 3oHa. PopmMupaHuTe CTPYKTYpU 1M KapnecTn macu BO
noLumpokaTa OKofMHa MOXe Ja ce cBefaT Ha TpUTe CTPYKTYpHU KaTa og Bapaapckata
30Ha. McTpaXXHMOT NpoOCTOp BrieryBa BO paMKuTe Ha CPedHUMOT CTPYKTYPEH Kar.
Tpujackute cegnMeHTU nexart TPaHCrPeCUBHO BP3 CTapuTe CTPYKTYPHU POPMU U TO
HacnenyBaaTt cTtapuoT naneoperbed. abpoaujabasHute npoboum rn ceyaT cute
nocrtapu popmauun BKIy4yBajkv rv U TpujackuTe.

Cnopepn noctojHaTa kapTa Ha WHTeH3auTeTn Ha P. MakegoHuja, 3a noBpaTteH
nepvog og 500 roguHu (cnuka 6p.3) (Koja ce npenopadyBa 3a NpMMeEHa cnopepn
Eurocod 8 ce 0o foHecyBawe Ha HaUMOHaNeH AOKYMEHT 3a NpMMeHa of obnacTa Ha
ceM3MuKaTa), MoXe Aa Ce KOHCTaTupa feka npegmeTHaTta fokauuja e nouupada Bo
rpaHn4yHa 3oHa Ha nogpadja co nHteHauteT I=VIII®, MKS (cnopepn ckana no Mercali,
Cancani n Zieberg), a 3a eBeHTyanHu noTpedbu OO OUHAMUYKM aHanu3n ce
npenopavyBa yCBOjyBawe Ha KoedUUMEHT Ha censmmnyHocT Ky = 0.2.

A.r.r.Y. FTEVHI Kpebe yHO Kuegep Uimeprewrn u dp. [.0.0 - Ckonje 8



Enabopam 08 eeomexHuUYKU ucmpaxxHu pabomu u nabopamopucku ucrnumyeaHa 3a epeMeHa MUHU
dernoHuja Ha nokayuja eo Hoeo Korwcko-leszenuja

)| WctpaxysaH
1| npocTop

Cnuka 6p. 3 Kapma Ha uHmeH3umemu Ha MakedoHuja 3a nospameH rnepuod
00 500 200uHuU

3.4. XnaporeonoLwKu KapakTepmMcTUKN Ha TepPeHOoT

Bp3 6a3a Ha U3BpLUEHOTO MHXXEHEPCKOreOoOoLKO U XMAPOreosowKo KapTupame
Ha TEepeHoT, KapTupaweTo Ha jaapoTo of AynHaTuHUTe, nabopaTopuckuTe
UcnuTyBaka Ha aHanuMaupaHuTe npumepoun, NogaToun 3a nojaBa M HUMBO Ha
noA3emHa Boaa, Kako U ApYyrM XMApPOreosoLkn napameTpu Kou ja ycrnoByBaaT BoAo-
MPONycHOCTa Ha ceMMEHTUTE Ha UCTPaXXHNOT NPOCTOP HanpaBeHa e knacudukaumja
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Ha KapnecTuTe Macu of acnekT Ha HUBHUTE XUOPOreosfoWKN KapakTepucTuki. Bps
OCHOBa Ha Toa 61U MOXeSo Aa ce Kaxe Aeka ce paboTu 3a TEPEH BO KOj ce cpekaBaart
NUTOMOLLKWN YFIEHOBU KOV MMaaT pasfnunuyHn xmaporeonowkun pyHkumn. (Mpunor 6p.1.3
n22)

AHanorHo Ha Toa MOXe a ce kaxke Aieka Ha UCTpaXkyBaHUOT TEPEH ce cpekaBaaT
maTtepujanu Kou cnopej CBOUTE XMAPOreosowkn ocobuHM MoxaT aa ce cBpcTaT BO
rpynnuTe Ha XMAPOreoroLWKN KONEKTOPY U XMAPOreoroLwKn n3onaTopu.

e XudpoeeosiowKu Kosiekmopu

Bo oBaa xupgporeonowika rpyna npunaraat HeBp3aHuTe u crnabo Bp3aHuTe
CEOUMEHTN MNPEeTCTaBEHM O Necoum W npawnuHKU KoM Cce COCTaBeH Aen of
aenyeujanHuTe ceguMeHTU. Tue ce kapakTepuampaart NpeTexHo co cnaba oo cpegHa
BOAOMPOMYCHOCT U Mana BO4OHOCHOCT. Toa MOXe Aa Ce 3aknydn n o4 UCNUTyBakeTo
Ha Bl kage pe3yntaTtute Kou LWTO ce JoOMeHN BO pasnUYHNTE eTaxu ce ABUXaT BO
rpaHvuute og 107 go 107°. (Mpunor 6p. 8). EguHcTBEHO OenoBuTe Kage LWTO
AOMMHMPA NEcOKOT M ApobuHata BO OOHOC Ha MpaluMHecTata KOMMOHEHTa uma
aronemyBate Ha BogonponycHocta Ao 104, wTo mMoxe Aa ce BMOW OO 3EMEHUTE
npobwu 3a rpaHynomeTpucka aHanuaa (Mpwunor 6p. 6).

OBue ceaVMeHTV ce oannKyBaaT CO MHTeprpaHynapHa nopo3HOCT U BO HUB
MOXe Aa ce popMupa 36mneH TUN Ha u3gaH co cnoboaHo HMBO Ha noa3eMHa Boaa. Bo
NnoronemMunoT [ieNn ce O4HecyBaaT Kako penaTuBHM XUAPOreorioLKN KONeKTopu nopaam
MPUCYCTBOTO Ha NpallMHecTa KOMMOHEHTa.

e XudpozeosiowKuU uzonamopu

Bo xmaporeonowku wusonatopu 3arnvMHeTMTE [OEeNoBWM Oof AenyBujanHute
CeMMEHTMU, KaKo N FPaHUTUTE KOW Ce jaByBaaT Ha UCTPaXXHMOT NPOCTOP Ha KOHTaKTOT
CO [penyBujanHuTe cegumMeHTn. Bo  npuvHUMN  rpaHUTUTE Ce  MPEeTEeXHO
BOAOHENPOMNyCHM Kapnu, MefyToa JloKarHo, Kako BO OBOj Crly4aj, MOXe Aa uMmaaT
NMyKHaTUHCKa MOPO3HOCT, HAjYeCcTO MNMTKO, MOA MOBPLUMHATA Ha TEPEHOT M BO HUMB
MoXe Aa ce hopmMmpa NyKHaTUHCKM TUM Ha M34aH KOj MMa orpaHMYeHo NpocTupame.
Bo oBue oenoBu ce ogHecyBaT Kako penaTuBHU XMAPOreonoLwKn konektopu. HuBoTo
Ha nog3emMHa BoAa Koe e AeTEKTMPaHO Ha OBOj TEPEH € BO paMKUTE Ha UCNyKaHUTE U
pa3npobeHn rpaHnTML.

Jy)XHO of nokauujata Kage WwTo Ke ce rpagv MUHKU fernoHujaTa ce Haora egHa
cyBogonvua, Merytoa Taa € HagBop O rpaHuuMTe Ha NOoTEeHuWnjanHaTa genoHuja u
HeMa Ja uMma BnujaHue Ha ucrtara.

HnBOTO Ha nog3emHa Boga ce ABWXK BO rpaHuumTte og 9,50 -12,80 (MepeHo BO
jaHyapn-2017), Bo 3aBMCHOCT o KoTaTta Ha TepeHoT (Mpunor 6p. 4 n 5 HagomxHu n
MonpeyHn npodunu). Moxe aa nocrajaTt ocumnalmm BO HUBOTO Ha NOA3EMHUTE BOAM,
BO 3aBUCHOCT O/ KONMYecTBaTa Ha BPHEXM BO Tek Ha Bpeme. [NoTpebHo ga ce BpLum
NOCTOjaH MOHWTOPMHI Ha HMBOTO Ha MNOA3EMHA BOAA BO MME3OMEeTpuUTe 3apagu
Meperwe Ha ocuunaummte Ha HIB kako v 3apagu KOHTpona Ha MpOMeHuTe Ha
napameTpuTe Ha Noa3eMHUTE BOOMW.

- XeMucKu aHanu3u Ha npumepouu o0 eoda

Op pynHatnuute WO-1/M-1, NO-2/M-2 v NO-6/T1-6 BO kOM uma BrpageHo
NMe3oMeTapCKn KOHCTPYKLMM 3eMeHN ce 3 NpumepoLm o4 Boaa (04 CEKoj nmesomeTap
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noeanHeyHo) 3a n3paboTka Ha KOMMNETHN (PU3MYKO-XEMUCKN aHanm3n Ha Boga. Opf
nobuneHnTe pesyntaTt o4 aHanU3nTe MoXxe Aa ce 3akny4yu Aeka :

- Bo nuesometapot WO-1/M1-1, cornacHo 3akKOHCKUTE CTPYYHM NPONUCcU, BO
NUCNUTAHNOT NPUMEPOK MOCTOM 3rofieMeHa COApPXXMHA Ha MaHraH M OJfIoBO Kako W
3ronemeHa notpowysayka Ha KMnOa.

- Bo nuesometapot NO-2/11-2, cornacHo 3aKOHCKUTE CTPYYHW MpPOnucu, BO
NUCNUTaAHNOT MPUMEPOK MOCTOWN 3rofieMeHa CoApXKMHa Ha XXeneso, MaHraH U HUKen
Kako u 3rorneMeHa notpolysayvka Ha KMnOa.

- Bo nuesometapot NO-6/1-6, cornacHo 3akKOHCKUTE CTPYYHW MpOnucu, BO
NUCNUTAHNOT MPUMEPOK MOCTOW 3rofieMeHa COAPXWMHA Ha, MaHraH M ONOBO Kako W
3ronemeHa notpowysayka Ha KMnOa.

3ronemMeHnTe KONMYMHN Ha OBME MeTanu BO NoA3EMHUTE Ce BOAM Ce Mariky Haj
MaKCUManHo [O3BOSIEHUTE KOMMUYUHU COrMacHO 3aKOHCKUTE CTPYYHU MpPOMNMcuU BO
OAHOC Ha hN3MYKO-XeMMCKa aHanu3a Ha Boga. Bo TekoT Ha paboTaTta Ha aenoHnjata
notpebHo € pga ce BpWM MOCTOjaHA KOHTpPONa Ha MOA3EMHUTE BOAM 3apagu
AeTekTupare Ha eBeHTyasnnHn NPOMeHN Ha napaMmeTpuTe, OAHOCHO XEMUCKMOT COCTaB
Ha UCTUTe 1 ga ce npee3emaT COOABETHN MEPKMN OOKOSKY nma notpeba.

3.5. UHXXeHepCKO - reonoLlKU KapaKTePUCTUKN Ha TePEHOT

Bp3 ocHoBa Ha nopaHeLlHW UCTpaXyBarba, Kako U BP3 OCHOBA Ha UHXXEHEPCKO-
reoriolWKOTO KapTMpake Ha TEPEHOT, CUTE KapnecTn Macu Kou ce 3acTaneHn Ha UCT-
PaXXyBaHMOT TEPEH ce AedMHUPaHU 1 KnacudrumpaHn o acrnekT Ha HUBHUTE MHXKe-
HEPCKOreonoLK/ KapakTepucTukn. VMIMeHo, Ha UCTpaXyBaHWOT TEPEH U Ha nNpeameT-
HUTE MUKPOIOKaLMM 3acTaneHu ce crneaHuTe BUOOBU Ha KapnecTy Macu:

HeBp3aHu kapnecTn macu

Bo rpynaTta Ha HeBp3aHu kapnectu macu ke BOGpoume gen of genysujanHuTe
ceanmeHTn. Tue ce uarpageHn o4 HeBp3aHUM MpPaLUMHECTUM CUTHO3PHW necouu co
NMOBPEMEHO MPUCYCTBO Ha pparMeHTU of MaTuyHa Kapna (Hajuecto rpaHuTn u
Anjabasn). Crnopep MNpagexHute Hopmun 1.H.200 npunaraart Bo |l — Kateropuja, kage
NCKOMOT MOXe Aa Ce BPLUM MALUNHCKMW.

Cna6o Bp3aHu KapnecTn macu

Bo rpynaTta Ha cnabo Bp3aHu Kapnectu macu ke rn Bbpoume genysujanHute
CEOUMEHTUN KOM Ce M3rpageHn NPeTeXxHO of NECOKMMBM MNpaLlunHN U Jobpo 36meHn
3arnnHeTn necouun. Cnopea NpagexHute Hopmu .H.200 npunaraat Bo Il — KaTero-
puja, Kage NCKONOT MOXe Aa Ce BPLUN MALUMHCKWN.

LiBpcTO Bp3aHU KaMEeHUTU KapnecTu Macu

Bo pamkuTe Ha UBPCTO Bp3aHM KaMEHUTW Kapnectm macu ke rm BOGpoume
rpaHuTute. lpeTcTaBHMUM Ha oOBaa rpyna ce rpaHutute. Bo npeBute meTtpm of
KOHTaKTOT Ha 4enyBMYyMOT CO rpaHuTuTe, nNa Ao gnaboyunHa og okony 10-12 m, Tne ce
NPETEXHO MHTEH3NBHO pa3apobenn. Bo nognaboknte genosu ce AenymMHO UCMYKaHU
Ao komnakTHu. Cnopep NpagexHute Hopmu M.H.200 npunaraat Bo V n VI- Katero-
puja, Kage UCKOMOT MOXe Aa Ce BPLUM CO punepyBake N MUHMPaH-E.
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[MpocTtopHaTta nonoxba Ha ropeonuiaHuTe MHXEHEPCKOreonoLwKNn BUOOBN Ha
KapnecTn mMacu, HUBHMOT XOPU3OHTaNeH U BEpTUKaNeH aron Ha 3anerawe Moxe Aa
ce Bugm Ha lMpunor 6p. 2 (MHxeHepckoreonolwka kapTa), MNpunor 6p. 4 (HagomkHm
reoTexHn4kn npodunu), u npunor 6p. 5 (MonpeyHn reoTexHnykn npodounm).

4. UCTNNTYBAHE HA BOOOIMNPOINMYCHOCTA - BAnN

3a oppenyBawbe Ha CTEMEHOT Ha pferpagupawe (PUNYKO — MEXaHUYKO
pacnarawe) Ha MmaTepujanoT U OCHOBHaTa KaprnecTa Maca BO 30HaTa Kaje LTo Ke ce
rpagn MuUHW OenoHujaTa, o4 efHa CTpaHa W oapedyBawe Ha KOeUUMEHTOT Ha
BOOONPOMNYCHOCT OA ApYyra CTpaHa, U3BPLUEHO € UCNNTYBaH-e Ha BOL4ONPONYCHOCTa BO
TepeHcku ycnosu (BAIM) no metogarta Ha Lefranc (HaneBawe) kako 1 no metogaTa Ha
Lugeon. Bo gynHaTtunute VO-1, WO-4, NO-5 v N[O-6 n3BpLIEHO € UCNUTYBake Ha
BOAOMNponycHocTa no meTtoaa Ha Lefranc (Haneesawe) gogeka o N[-2 ncnutyBakweTo
Ha BOAOMNPOMNyCHOCTa e u3BpLUeHo no meTogaTa Ha Lugeon.

Kako wTo e ropecnomeHato, gen og ucnutyeawarta Ha B[ ce BpeHu cnopef,
meToaarta Ha Lefranc ogHOCHO co MeToaoT Ha HaneBawe, Ha cekunm og no 2.0 n 4.0
m, NpW WTO CeKoja o cekummTe belse coogBETHO U30NMpPaHa Co NOMOLL Ha KOJTOHW.
lMocTankaTa ce COCTOM HajnpBMH BO BOAO3acuMTyBawe Ha AynHaTUHATa ce gogeka
HMBOTO Ha BOAa BO LieBKaTa He ro A0CTUrHe BpBOT Ha KosnoHaTa. 1o 4OCTUrHyBaweTo
Ha HMBOTO Ha BPBOT O KONOHaTa, ce ofp)KyBa Ha KOHCTAHTHO HMBO NPEKY COOA4BETHO
HaneBake CO BOAa, Npu LUTO Ce MEPU KONMMYMHaTa Ha HaneaHa Boga. KonnynHata Ha
HaneaHata Boga ce Mepu Ha uHTepBann og 1 min, 2 min, 3 min, 5 min, 15 min.
KonununHaTta Ha Boda KOj ce uHGnuMTpupa BO AynHaTUHaTa ce Mepu COo MOMOLL Ha
rpaBmpaH CTakmneH cag (MeHaypa) co Ynja NoOMOLL U Ce BPLUM YNTaH-ETO Ha HaneaHata
BOAA.

Bo N[-2 6uaejkn etaxkata 10-15 m ce Haorawle BO LuBpcTa Kapna UCnNnTyBaHeTO
Ha BogonponycHocTa belle n3BpLUeHO No MeToaarta Ha Lugeon. Camarta npoueaypa
ce COCTOM BO MCMUTYyBakwe Ha BOAOMPOMYCTHOCTa BO €AeH Aen, OOHOCHO eTaxa of
UcTpaxHaTta AynHatvHa. BoO KOHKpPETHUOT crny4vaj UCnUTyBaweTO € WU3BEeAEeHO BO
etaxarta og 10.0-15.0 m. [lynHatuHata ce nsonvpa co KOpUCTEHE Ha NMHeymaTCKu
nakep Koj ce gyBa CO NOMOLL Ha KOMMpPeCcop, NPy WTO TOj Ce WMPU N Ha TOj HAYMH ja
nsonupa gynHatvHaTa BO [enOoT Kade WTo ce Haora. lNocne Toa Bo ucnutyBaHaTa
eTaxa ce ydpra Boga nog NpeTxogHo ogpefeH MakcumareH nputucok. MeperweTto
€ U3BPLUEHO CO 3 pasnuyHn nputncoumn 2-4-6 bari kako n obpaTtHo 6-4-2 bari, cekoe
BO MHTepBarn oA 5 mvHyTW. [pu Toa Ha BoOgoMep ce OT4YuTyBa yprieHaTta Boaa .

Bo Tabena 3.1 n 3.2 ce gageHu nperneau Ha 3oHUTE Kage wTo 6elle n3spLieHo
ucrnmtyBaweto Ha B[l kako U MuUHMManHata M MakcumanHaTa BpegHOCT Ha
KoepuumeHToT Ha unTtpaumja gobueH co metodoT Ha Lefranc m Lugeon.
KoedumumeHTOT Ha hunTpaumja e Bo kopenaymncka 3aBUCHOCT co JIxkoHoBaTa egHuLa
n ce npecmeTyBa no gopmynara Kf (m/s)=1.3 * 10”7 Lu.

Tabena 6p.3.1 [Ipezned Ha onumume 3a BAll u koeguyueHmume Ha
godonporycHocm AobueHu npeky onumume Le Frank

P.bp. OynHaTtuHa OnabouynHa min. k [m/s] max. k [m/s]
1 na-1 0,0-0,2 2,11-107 3,29-10”
2 na-4 6,0—8,0 1,47-107 2,21-1077
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3 nAa-5 4,0-8,0 1,13-10° 9,86-10°
4 na-6 8,0-10,0 1,00-10° 9,50-10”

Tabena 6p. 3.2 [lpeaned Ha onumume 3a B/l u koeghuyueHmume Ha
godorporycHocm dobueHu ripeky onumume Lugeon

P.Bp. AdynHaTunHa Ona6oynHa Lugeon kf[m/s]
1 na-2 10,0-15,0 7,54 9,80-10”

Op pesyntatute Bo Tabenata mMoxe fa ce 3abenexu geka cute gobueHn
KoedULIMEHTN Ha BOAOMNPOMYCHOCT rpaBuTUpaat koH BpeaHocTa 10° oo 1077, wTo
yKaxyBa Ha cnaboBogonponyceH TepeH.

5. TEOTEXHUYKU NPODUIT HA JIOKALIMJATA

Bp3 ocHOBa Ha M3BpLUEHUTE TEPEHCKM UCTPaXKyBaka CO AeTarlHO KapTupawe Ha
MaTepujanute, Kako n nabopaTopuckuTe CNUTyBaka, N3BPLUEHO € AeuHMpaHe Ha
nuTonowkuTe dopMaumm 1M UCTOTO COOOBETHO € MpUKaKaHO Ha noeauHevHuTe
npodounu (Mpunor 6p. 3) KaKo U Ha HAOOMKHNOT re0TEXHUYKM NPOGUI Ha NoKaumjaTa
(Mpwunor 6p. 4).

5.1. PU3NUYKO-MEXaHMNYKN KapaKTePUCTUKN Ha MaTepujanmTe n HUBHa
Knacudgpukauymja

Knacudumkaumja Ha nouBeHn maTtepujanu

MaTepuvjanuTe perucTpupaHu 3a BpemMe Ha TEepeHCKUTe WCTpaxKyBaha,
nabopaTopuCkn ce UCNUTaHW 3a onpenenyBake Ha oapeneHu KracudurkaumoHw,
KOMMPECMOHN N HOCUBWU KapaKTepucTUku. eomexaHudkuTe napameTpu AoGueHu
npeky nabopaTopuckuTe UCMUTYBaka Ha TPETMpaHWUTE MaTtepujany ce npukakaHu
NpeKy COOABETHU rpacpMKOHU, HYMEPUYKN BPEOHOCTU 1 TabenapHu nperneau.

Cnopen NUTOMOLLKWMOT COCTaB Ha TepPeHOT M3BpLUEHa € Krnacudwukauuja Ha
3acraneHuTe matepuvjann n ogpedeHn ce reoTeXHUYKUTE KapakTepUCTUKN Ha UCTUTE
Kako LITO crieay.a:

Ha npegmeTtHata nokauuja ce wu3BedeHW 6 WUCTPaXHW AynHATUHUM OO
nctpaxyBaHa gnaboyuHa og 15.00 m, cornacHo m3BpleHaTa knacuduvkaumja Bp3
OCHOBa Ha TEPEHCKOTO KapTupawe n nabopaTtopuckute UCNUTyBaka MOXe Aa ce
KOHCTaTMpa [eka ce 3acTaneHu criegHuBe martepujanm co (PU3UYKO-MEXaHUYKU
KapaKTEPUCTMKM KaKo LUTO Ce NpUKaXkaHn nogony.

SFc (GP) — necok 3arnuHeT, obpo 36meH, kadeaBo [0 upBeHkacTa 6oja n mano
npucycTBO Ha pasgpobeHa kapna. OBoj maTepujan e perncTtpmpaH Bo gynHaTUHUTE
O-1 v O-2 po gnabounnHa og 0.30 go 2.00 m.Cnopeg AC knacudukaumja cnara Bo
rpynata Ha SFc. MeoTexHMYKnTEe KapakTepPUCTUKN Ha OBOj MaTepujan ce ABMXaT BO
cnegHUTE NHTEpPBAnu:

A.r.1.Y. FTEVHI Kpe6c yHO Kuegep MmepHewHn u dp. [.0.0 - Ckonje 13



Enabopam 08 eeomexHuUYKU ucmpaxxHu pabomu u nabopamopucku ucrnumyeaHa 3a epeMeHa MUHU
dernoHuja Ha nokayuja eo Hoeo Korwcko-leszenuja

P Pd (0] (0] c
Mg/m3 Mg/m? % [ kPa
| 185 | 1682 | 849 | 3123 | 9661 |

SFs (PPR) — necok npalunHecT, cO MOroneMo MpUCycTBO Ha bparMeHTn BO
AnjareHnsnpHa coctojba n pasgpobeHa kapna, cBeTno kageasa 6oja, 4OOPO 36MEH.
Bo uctpaxnata gynHatuHa [-5 peructpmpaHo € u mano npucycTBo Ha kapboHaTtu BO
coctaB Ha oBoj matepujan.Cnopeg AC knacudukaumja cnara Bo rpynata Ha SFs.
[[eOTEXHUYKUTE KapaKTEPUCTUKM Ha OBOj Martepujan ce OBWXKAT BO CregHuTe
NHTEpBanu:

p Pd (O) [0) c
Mg/m? Mg/m3 % [ kPa

| 2.190:2.205 | 2.067:2.073| 6.00-6.39 | 32.76-34.21 | 93.81-95.14 |
Moa oBoOj maTepujan OO KpajHaTa ucTpaxyeBaHa anabouvHa opg 15.00 m Bo

uctpaxHute gynHatnam O-1; O-2; O-6 peructpupaHa € matudHa Kapna, rpaHuTu
WHTEH3MBHO pacnykaHu 4o pas3gpobeHn v .

p Js [0) c
Mg/m?® MPa [9 kPa
| 2.349:2.457| 0.16:0.34 | 2292 |  114.0
Kako u aenymMHoO ncnykaHn o KOMMNakTHM O3Ha4YeHu Co 7.
p Js (0] c
Mg/m?3 MPa [9 kPa
| 0645:2674| 090:1.09 | 3895 | 2680 |

Bo nabopatopuckute ucnmntyBawa Ha jakoCHUTE napameTpu (TpuakcujanHa
Komnpecwuja), Npy NpuKaxyBaweTo Ha pe3yntaTuTte erauctmpa ronema BpegHOCT Ha
Koxe3njaTa Koja e HernpumMapHa 3a BakoB BU, Ha Matepujanu n ucrata e pesyntar Ha
Ha4YMHOT Ha NpuUKaxxyBakwe Ha pe3ynTaTuTe Co npaBa aHBesiona Ha nom. BpegHocta
3a Koxesujata koja bu ce kopucTena BO NMOHaTaMOLUHUTE aHanu3an u NpecMeTku Ke
6uge pegyuupaHa.

YcBoeHU (hn3nyKko-MexaHUYKU KapaKTepUCTUKN Ha MaTepujanure

e SFc - genyBujaneH nNokpueay opf 3arfMHETO NpaLIMHECTM Necoun Co Maro
NpUCycTBO Ha doparMeHTV of MaTU4Ha kapna;

p = 1.800 Mg/m3

Wopr = 8.50 %
¢ =30.00 ° (TpwnakcujaneH onuT)
c=12.00 KN/m? (TpunakcujaneH onur)

e SFs - penysujaneH nokpmBay OF NpaLIMHECTW Necouu CO MPUCYCTBO Ha
parMeHTn BO AnjareHn3npaHa coctojba n og maTudHa kapna:
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p = 2.200 Mg/m3

Wpr =6.20 %

¢=33.00° (TpmakcujaneH onu)

c =8.00 KN/m? (TpwakcujaneH onuT)

Mv= 18396 +77980 11012 kPa (moayn Ha ctucnusoct, SPT)

K = 2.30E-05 — 3.29E-07 (BogonponycHocT no metoaa Ha Lefranc)
Wopt =8.10% (onTumMarnHa BnaxxHocT)

Yamax = 2.190 Mg/m (BonymeHcka TexuHa BO cyBa cocTojba)

® Y - MaTM4Ha kapna- UCNyKaHn 0 pa3apobeHn rpaHnTw;

p = 2.394-2.457 Mg/m3

Js =0.16-0.34 MPa (ToukacTa jakocT)

K=1.00E-06 —9.50E-07 (BogonponycHOCT no metoaa Ha Lefranc)
® Y- [ENyMHO MUCMyKaHW A0 KOMMNAKTHU FPaHnTy;

p = 2.546-2.674 Mg/m?

Js=0.90-1.09 MPa (ToukacTa jakocr)

K = 9.80E-07 (BogonponycHOCT nNo metoaa Ha Lugeon)

NcnuTyBamaTa 3a ogpenyBare Ha KapaKTepUCTUKUTE Ha KapnaTta ce BpLUEHU
BP3 Npumepoumn gobrnenn og aynHaTUHUTE.

Knacudmkaumja Ha kapnectn matepujanu

Ha ucTtpaxyBaHaTa nokauuja co geTanHOTO MHXEHEPCKOreosowKo KapTupahe
Ha TEPEHOT, KaKO M CO UCTPaXHUTE AyNHATUHW, OEeTEeKTUpaHu ce LBPCTO Bp3aHu
KameHeTn KaprnecTn Macu rpaHnTu (y). Ha KOHTakToT Ha AenyBUYMOT OBUE rPaHUTU ce
WHTEH3MBHO pacnykaHu 0O pacnagHaTtv na go gnaboyHa og 10-12 m.

3a uenocHo cornefyBakwe Ha coctojbata Ha KapnecTMoT MacuB HanpaBeHa €
Knacudpukaumja Ha kapnectute macu cnopepq Bieniawski, RMR cuctem, koja ce
Temenu Ha 6oauparwe Npu WTO 32 pasnMyHU NapamMeTpu ce OafeHWn pasfuyHu
HYMEpPUWYKN BPEAHOCTN BO 3aBMCHOCT Of HMBHATa BaXXHOCT 3a Kracudukauuwjata Ha
kapnectute macu. (Mpunor 6p. 7.1 n 7.2)

CornacHo HanpaBeHaTta kaTeropusaumja cnopeg PMP moxe ga ce KoHcTatupa
aeka rpanuTtuTte npunaraat Bo Il n IV kaTeropuja, ogHocHo cnaba kapnecTta maca 3a
nucnykaHuTe u pasgpobeHn rpaHuTU U MNOBOMHa Kapnecta Maca 3a [LenyMHO
NCnyKkaHUTe OO KOMMNAKTHU rPaHnTM.

A.r.1.Y. FTEVHI Kpe6c yHO Kuegep MmepHewHn u dp. [.0.0 - Ckonje 15



Enabopam 08 eeomexHuUYKU ucmpaxxHu pabomu u nabopamopucku ucrnumyeaHa 3a epeMeHa MUHU
dernoHuja Ha nokayuja eo Hoeo Korwcko-leszenuja

Tabena 6p. 4 RMR knacugukayuja Ha 3acmarneHume Kapriecmu Macu crioped
Bieniawski (1989)

Bug Ha kapna 1 6o00BuM

MAPAMETAP

MHTeH3nBHO ncnykanu go || JenymHo ucnykaHu oo
pacrnagHaTv rpaHuTu (Y) || KOMNaKTHWU rpaHnTu ()

EpnHoakcujanHa jakocT Ha

NPMTMGOK (1+5MPa) —» 1 (25+ 50 MPa) — 4
Kaaner e (0D @ | T s
Cpearo pactojarue nomery 60 +200m — 8 02:0.6m—10
MYKHaTUHW

CocT0j6a Ha nyKHaTUHK 10 20
Ycnosw Ha noasemHa Boja 10 10

KopeKkTuBHU NoeHun 3apaaun
opueHTauuja -5 -5
Ha MyKHaTUHU

PejtuHr Ha kapnecta maca (RMR) 37 52
— Rock Mass Raiting

"eonowkn nHaekc Ha jakoct (GSI) 32 47
— Geological Strength Index

Knaca Ha kapnecrta maca cropef

RMR IV knaca Il knaca

Op n3BpweHaTta knacudukaumja Ha kapnute cnopeg napametapotr RMR moxe
[Aa ce 3aKknyyu geka MHTEH3MBHO UCMyKaHUTe OO0 pacnagHaTtu rpaHnTu (V) npunaraat
Bo IV knaca Ha cnaba kapnecta maca co RMR = 37 gogeka nenymHo ucnykaHute oo
KOMNaKTHM rpaHnTu npunaraat Bo |l knaca, 0AHOCHO MOBONIHa Kapnecta maca co
RMR = 52.

"eonowkunoT nHaekc Ha jakoct (GSI — Geological Strength Index) e npecmeTtaH
cnopep cnegHata oopmyna:

GSI=RMR -5

ToukacrTa jakocT (PLT)

NcnnutyBaweTo Ha MHAEKCOT Ha jakocT (JS) e n3BpLieHo Co NoMOoLL Ha anaparT 3a
TOYKaCTO ONTOBapyBake M UCTUOT € NpecMeTaH cnopep crnegHaTa opmyna:
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Jo=P/D2 [MPa]

Tpeba pa ce HanomeHe feka [obueHuTe pesyntatm 3a npumepouuTe Co
HenpaBuneH o6NWK cornacHo npenopaknte Ha MerfyHapogHOTO ApywTBO 3a
mMexaHuka Ha kapnu (ISRM) ce kopernpaat go BpeaHocT Js(50).

OnpepenyBakeTo Ha KoperMpaHata BpegHOCT Ha WHOEKCOT Ha jakocT e
N3BPLLEHO CO KOPUCTEHE Ha CrieaHnTe OPMYnu:

Js(so) = F‘Js

F= (De/50)°'45

D, = (4A/1'r)0'5 ; A=W,-D
W,= (W, + W,)/2

JakocTa Ha NpuTUCOK, NPEeKy cpeaHaTta KoperpaHa BPeAHOCT Ha MHAEKCOT Ha
jakocT, npecMeTaHa e crnope criefHuTa KopenaTuBHa 3aBUCHOCT:

G,D = 22 . JS(SO)

Tabena 6p. 5 OCHOBHU hu3UHKO-MEXaHUYKU Mapamempu Ha MOHOIUMHUMe
desio8u Ha Kapriume.

|5 . 5 F
] 5 gnﬂj @© S © E % =
HTepBan -— g =,
UcTpaxHa ha 3ep|v|eH Bua o E o= Pl % <§. 5 8
aynHaTuHa NPMMEPOK Ha S 2 o o8 <
@pra | § & | &l 558 ¥E 2
[m] s ¢ 20| =22 52 &
> o X o O
g g .o e zgq
[e) T © C Q
fos] < - ©
no-1 11.20-11.80 | ¢ 24.07 | 0,22 0,20 4,40
nao-2 8.80-15.00 Y 26.60 1,01 1,13 25,08
na-3 3.30-8.00 Y 23.35 0,15 0,15 3,30
na-6 7.00-10.00 Y 24.57 0,33 0,34 7,48

¢ [lpoueHKa Ha jakoCT Ha CMOJIKHyBaH€ Ha KapnecTt macus

3apagm T.H. ,epekT Ha pa3mep”, KapakTEPUCTUKNTE HA MOHONUTHUTE OEN0BU 04
KapnecrtaTta Maca He ce MepodaBHM 3a MEXaHW4YKOTO OAHEeCyBaw€ Ha kapnecrtaTa
cpeavHa oA acnekT Ha A03BOfieHata HOCMBOCT, OYeKyBaHUTE aedbopmaunn, Kako u
rnobanHaTa ctabunHocT. Cnopepf Toa, 3a COOABETHA eKCTpanonaumja og MOHONUT Ha
MacuB, pe3yntatuTte of Krnacudukaumjata Ha Kapnectute Macu ce UCKOPUCTEHM 3a
NMpoLEeHKa Ha jakocTa Ha CMOJSKHyBakwe M aedopmabunHocta Ha MacuBoTt. OBaa
eKcTpanonauuja e HanpaBeHa Cco NMOMOLL Ha EMMUPUCKMOT HENMHEAPEH KPUTEPUYM Ha
nom cnopeq Hoek & Brown:

01=03 + Op [mhg + 5)#
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Mo = mi * ex (GSI—iﬂﬂ)
b= P 28-14D

GSI=-100
s =exp (5 1)

1 1 —GSI/15 —20/3
a=- - (g ! - g
z + & ( )

G1, 63 — [MABHW HOPMAIHN Hanperawa;
Op — JakOCT Ha NPUTUCOK;
GS| — reonowkn MHOEKC Ha jakoCT MoBp3aH CO knacudukauujata Ha
Bieniawski;
Mmp, S, & — EMMUPUCKN KOHCTaHTK 3aBuCHN og GSI;
D  — dpakTtop Ha NOpPEMETEHOCT HA MacuBOT.
BpeaHocTuTe 3a aronoT Ha BHATPELLHO TpMeHe Ha MacuBoT (@m), Koxe3unjaTa Ha
MacuBOT (Cm) 1 rnobanHaTta jakocT Ha KapnecTuoT Macus (gem) 4OOMEHM ce npeky
KputepuymoT Ha nom cnopeg Hoek & Brown (2002), gogoeka moaynoT Ha

aedopmaumja Ha macuBoT (Erm) € npecmeTaH No eMnUpUCkMoT obpasel Ha Hoek &
Diederichs (2006).

Cute BnesHun nogatoum 3a GSI, jakocta Ha NPUTUCOK (Op), KOHCTaHTaTa (mi)
aKToOpOT Ha NOPEMETEHOCT Ha MacuBOT ce npukaxaHu Ha lMpwunor 6p. 7.1 n 7.2, a
AobueHnTe pesyntatu o4 U3BpLUEHUTE NpecMeTKn ce aaaeHn Bo Tabena 6p. 6

Tabena 6p. 6 [MpoyeHemu napamempu Ha jakocma Ha CMOJIKHy8aH-€ Ha Kaprnecm

macus.
o Y c (] E
I?(I;g”Haa [lea] Gl fi b S 2 [kN/m3] T?]” [MI;na] [Mi’n;] [MIIZ:\]
paHuTK (Y)
Y 5.0 32 32 | 0.249 [1.2x10%| 0.520 24.04 | 2292 | 0.114 | 0.593 | 561.01
Y 25 47 | 33 |0.749 | 0.0001 | 0.507 | 26.59 |38.95 | 0.268 | 2.797 | 2103.5

6. YCINOBU 3A UCKOIN

3a geduHupawe Ha yCcrnoBuMTE Ha MCKOM Ha 3acTaneHuTe marepujann Ha
npegmMeTHaTa nokauuja, U3BpLUeHa e Kateropmsaumja Ha TepeHoT crnopes NpoceYyHuTe
NpagexHn Hopmu MH 200 u cnopepn knacudukaumjata Ha M. JosaHoBcku og 2001
roanHa ERMR — excavation rock mass system).

Tabena 6p. 7 [Nodamouu 3a KapakmepucmuyHU Kracu Ha Kapriecmu macu
crioped JosaHoscku 2001 (EPMP-cucmem)
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© o T
:; § g ;’ - BpeaHoct Ha ERMR u moxeH
— e © = 0 e ‘c | MmeToA Ha uckon, TMN U MallMHa
- 9 - = T £ A ’
z So = | ¢ 08| 3Z 35| 3auckon
61 1S c g | 2338| 6%¥
> Sa € |[OFf|Fr=3| 0=
WcnykaHu 0.1:0.7 | 10:25 | Tun5 | 3+4 24-27 | (41), IV-kaTeropwmja
rpaHuTy (V) (5) (8) (7 (9) (12) | (punepyatse) -D8/D7
_ _ _ (55), V-kaTeropwmja
KomnakTHu 1 '(21702)'0 5(0"767)5 Tl(/';)s ?1_05) 2(‘:-22)7 (pynepyBaH€e,NOBPEMEHO
rpaHuTK (y) MUHMpane)-D9/DIG

Cnopeg 'H 200, 3acTaneHu ce cnegHUTe KaTeropuu:
Ill kKaTeropwmja 3a genyBujanHUTe CEANMEHTH;

V un VI kaTeropwja 3a rpaHntuTe;

7. 3AKIYYHOUU U NMPENOPAKU

e Bp3 ocHoBa Ha lNoHygaTa co apxusckn 6poj 03-3757/1 og 21.12.2016 cknyyeHa
nomery Musectutopot lNporpama 3a pa3soj Ha ObeanHeTute Hauum - YHOM un
ATy Fendr Kpebe yHa Kudep NutepHewHn v gp. OO — Ckonje, nsspLlieHn ce
reoMexaHuykn, WHXEHEePCKOreomnoLKn, Xugporeosiowkn u  nabopaTtopucku
UcTpaxyBaka W WUCNUTYBawa Ha npeaMeTHaTa JIokauuja npegsuageHa 3a
n3paboTka Ha BpeMeHa MWHM enoHuja Ha nokaumja Bo HoBo Konscko-I"esrenuja.

e llenTa Ha wu3BpLWEHUTE WUCTpaXyBaka W UCOUTYBawa € YyTBpAyBawe Ha
reonowkaTta rpagba Ha OKOMHMOT TepeH cO NnocedbeH OCBPT Ha WHXEHepCKo-
reosioLKnTe, XUAPOreosIOWKNTE KapakTePUCTUKU, MOPJOSOLLKUTE CBOjCTBa Ha
TEPEHOT, Kako U oapeayBake Ha reoMexaHUYKMTe napameTpu Ha 3actaneHuTe
MaTepuwjanu Ha nokaumjaTa npeaBuMaeHa 3a u3rpagba Ha BpeMeHata MUHM
AernoHuja.

¢ lcTpaxyBaHaTa nokauuja ce Haofa Bo 6nm3mHa Ha cenoTto H. Kowcko-I'eBrenunja
Ha ogJaneyeHocT HewTo nororieMa od 1 Km og Hero OBWXKejKM ce npema
CEeBEepoOUCTOK. TepeHOT e NpeTexHO puacku, co bnar HaknoH, ce Haora Ha NpoceYvHa
HagMopcka BucouvmHa of okony 200-230 meTpu, cnabo nowymeH, NPeTexHO Co
HUckocTebnecTa wyma.

Cnopep reotekToHCKaTta peoHmsauunja Ha P. MakegoHunja UCTpaKyBaHUOT TEpeEH
npunara Bo BapgapckaTta 3oHa. Cnopef noctojHaTa KapTa Ha MHTeH3uTeTu Ha P.
MakenoHuja, 3a noBpaTeH nepuon o 500 Moxe [Oa ce KoHcTaTupa [feka
npegmMeTHaTa Nnokauuja e nounpaHa Bo rpaHMyHa 30Ha Ha nogpadja co UHTEH3UTET
[=VIII°, MKS (cnopeg ckana no Mercali, Cancani un Zieberg), a 3a eBeHTyanHu
notpebn og oUHaMUYKM aHanu3n ce nNpenopadysa yCBOjyBake Ha KOeULMEHT Ha
cenammyHocTt Kp = 0.2.

Bp3 ocHoBa Ha nopaHeLlHn UCTpaXyBara, Kako M Bp3 OCHOBA Ha UH)XEHEePCKOreo-
MOLLIKOTO KapTupake Ha TEPEHOT, CUTE KaprnecTu Macu KOou ce 3acTaneHn Ha UCT-
paXxyBaHMOT TEpPEH ce AedUHUPaHN N KnacumumpaHn o acnekT Ha HUBHUTE WH-
YKEHEPCKOreoroLLKN KapakTePUCTUKN. IMEHO, Ha UCTPaXXyBaHMOT TEPEH U Ha Npen-
METHUTE MUKPONOKaLMM 3acTarneHn ce CneaHuTe BMAOBM Ha KapnecTu macwu
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HeBp3aHM W cnabo Bp3aHM KapnecT Macu NpPeTCTaBeHU co AenyBujarnHu
CEeAUMEHTU Necouy, MPaLLUHA U TIMHK co pparMeHTV of MaTu4Ha Kapna.

OO  xmpporeonowlkn  acnekT, TepeHOT €  u3rpageH npeTexHo  of
cnaboBoaonponyCcHM 40 BOAOHENPOMYCHU KapnecTu macu. VictpaxkHute pabotu ce
n3senyBaHn BO TeKOT Ha mMeceu, gekemBpu 2016/jaHyapu 2017 rog.,Taka fa
XNOPOSOLWKO - XUAPOreosioWKNUTe KapakTepUCTUKM HaA TepPeHOT ce oJHecyBaarT 3a
NnepuoaoT BO KOj Ce n3BedyBaHN UCTpaXKyBaHaTa;

NcTpaxnHute pabotn Ha npeameTHaTa nokaumja 3BpLUEHN Ce CO MaLUMHCKO poTa-
LUMOHO Aynyere Ha Ha 6 (LUeCT) UCTpaXKHW AynHaTUHU Co noeanHedHa anabounHa
og -1 (15.0 m’), NA-2 (15.0 m’), -3 (8.00 m’), NA-4 (8.00), NO-5 (8.00) n NO-
6 (15.00) nnm BkynHo 69.00 m’. Bo 3 oA nctpaxHute gynHatuHuTe NoToyHo Bo U[-
1, WO-2 n NO-6 BrpageHn ce M nNMe3oMeTapCKM KOHCTPYKUUM 3a crejere Ha
ocuunauuuTe Ha HUBOTO Ha nog3emHa BoAa;

Op martepujanoT usBageH Co UCTPAXKHOTO OYNYEHE N KOMAHETO HA UCTPaXKHUTE
OGyHapu nspaboteHn ce nabopaTtopuckm onuTK Co Len geduHuparwe Ha PU3NYKo-
MeXaHWYKUTE KapaKTepUTMKN Ha 3acTaneHnTe maTtepujanu.

3a kapnecTute macu ce nm3paboTeHn COOABETHM KaTtepropusauuu u aHanuau 3a
pobuBare Ha NnapameTpu Kom ce NoTpebHn 3a n3paboTka Ha peLleHnja 3a caHaumja
Ha BpaHaTa. KaTeropusauumjata Ha kapnaTta € no RMR cuctemot Ha Bieniawski, a
pofeka 3a pobuBare Ha npecmeTkaTta 3a gobvBake Ha napameTpuTe € n3BpLUeHa
no emnupuckata metoga Ha Hook n Brown.

3a Bpeme Ha uctpaxHute paboTu m3BegeHun ce n TepeHckn onutu Ha BAIM no
meTooT Ha Lefranc n Lugeon. N3BeaeHn ce BkynHo 5 onutn co uen ga ce gobue
wrto nopmobpa cnuka 3a UATPAUMOHUTE  KapPaKTEPUCTUKM  cpeauHaTta.
KoeuunHTUTE Ha BOOONPOMNYCHOCT KOM LITO ce JobumBaaT CO TEPEHCKUTE OnuTe
ce ABwxaT Bo rpaHuumTe og 1,0-10°go 1,0-107.

e 3eMmeHu ce NnpuMepoLM 0of BOAa 04 NMe30oMeTpUTe BO UCTPaxHUTe aynHatuHn V-
1/M-1, NA-2/M-2 n NO-6/1-6 3a n3paboTtka Ha 3 KOMMMAETHN PU3NYKO-XEMMUCKN
aHanuan. Bo TekoT Ha paboTerweTo Ha AenoHujata noTpebHO e ga ce BpLuun
noBpeMeHa KOHTPONa Ha MOA3eMHUTe BOAW 3apagu €BeHTyarHu MpOMEHM BO
napaMeTpuTe OAHOCHO XEMMUCKMOT COCTaB Ha NOA3EMHUTE BOAM.

e Cute nogatoun AageHu BO 0BOj Enabopat BaxaTt MCKNy4MBO 3a MocoyeHaTa
nokauuja;
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OPUEHTAUMNOHO-KOMYHUKALIMOHA KAPTA
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3BMEH TWM HA N30AHU KAPCEH TUM HA U3OAHN
MoluHe usgalHm TepeHn (NpeTexHo) Npeky On moluHe po cnabo u3aallHn Tepexm
10 I/sec (kf => 10?cm/sec) (ramecTa ussopu Q = 100 lit/sec)
[o6po n3galHy TepeHn (MPeTexHo) oa KapCHO - MyKOTMHCKM TUN Ha U34aHn CO MOLLIHE
1-10 lit/sec (kf = 10° - 10° cm/sec) MPOMEHNNBa U3AaLHOCT
Cnabo n3aalHn TepeHn (MPeTexHo) o - 5€3BO,E|HVI.TepeHVI CO 13BOpPY (NMPETENKHO)
0,1 -1 lit'sec (kf =< 10° cm/sec) Q=< 0.1 lit/'sec

O Jlokaumja Ha NCTpaxyBaHWOT TEPeH

NMYKOTUHCKM TUIM HA N3OAHN

[o6po n3gaLiHm TepeHn co n3Bopu (NPeTEXHO)
Q => 1 lit/sec

Cnabo nsgallHn TepeHmn co n3Bopu (MPETEXHO)
Q =<1 lit/sec
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IpeB3emeHo o NHxeHepcko reonoLuka kapTa Ha
Penybnuka MakefoHuja 3a peoHusaupja Ha TepeHoT
no CTabUnHOCT U CEN3MUYHOCT
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NETEHQOA:

Jlokaumja Ha UCTpaxyBaHUOT TepeH

paHnLa Ha TEPEHOT CO pasnnyeH CTENEeH Ha CEU3MUYKNOT
nHTeHanTeT no MLC (MakcumanHu HabrbyAyBaHN UHTEH3NUTETHN)

MPETEXXHO CTABUITHN TEPEHW: narpageHu ce of, CTEHN CO MOCTOjaHO (PU3NYKO-MEXAHNYKMN
CBOjCTBAa, Kou BO cnopefba Co BEKOT Ha 06jeKTOT He nognexxart Ha OUTHUTE N3MEHU NoJ, BrvjaHue

Ha HaZBOpeLLHUTe (hakTopu HUTY NpuU AenyBarbe Ha YOBEKOT.

MPETEXXHO NABUNTHU TEPEHW: narpagexu ce o CTeHM 4um napaMmeTpu Ha (On3NYKO-MeXaHNIKuTe
CBOjCTBA 4€CTO Ce CO penaTuBHO HUCKN BPeAHOCTU. MNpeTexxHO ce cTabunHn BO NPUPOAHU YCIOBM,

a MoXaT fja NocTaHaT NPeTeXHO HeCTabuNHW Npu AenyBare Ha YOBEKOT Y U3MEHHa Ha YCrnoBuTe.

MPETEXXHO HECTABUITHN TEPEHW: nsrpagenu ce o CTEHW BOrMaBHO CO HUCKN BPEAHOCTM Ha
(b13nMyKo-MexaHn4kuTe cBojcTBa. 3pa3nTo ce pa3BmneHn cuTe NpoLecu Ha eposujaTta n Ha Apyrute
Aedopmaumn Ha TepeHOT BO MPUPOAHU YCIIOBY U NP AenyBarbe Ha YOBEKOT.

Japyrun

MaBWHCKM KOHYC: akTMBHa Byunua, ymepeHa byvua

CeunsMmykn NoaaToLm 3a CEU3MUYKN I'IOjaBVI

[Ona6bounHa Ha xapuwwTeto h=0-10 km

000
s$ssGEIN
00 —
@00 Krebs und Kiefer

[nabounHa Ha xapuwTteto h=10-20 km

Mpwvnor 6p.1.4
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NEredHpA:

P (5 HespsaHu kapnectu macu-lecok, npalumHecCT co CBeTo kaeasa
¢ r.‘d - Ao cusa 60oja, co NpUCyTBO Ha oparMeHTU 0 MaTUYHa Kapna
(Oenysnym)
p Rdr( db Cnabo Bp3aHu kapnect macu-lNpaiumHa, Necoknmea co CBETIIO
JSFsl'/’y kadeaBa fo cvea 60ja, co NpUCYTBO Ha oparMeHTV of MaTU4Ha
kapna (Jdenysuym)

_‘ Iée]yv Cnabo Bp3aHu kapnecTtn macu-lecok, 3arnvHeT, 4obpo 36ueH co
:’“"[S kadpeaBa [0 UpBeHkacTa 6oja (denysuym)

Na-5 WcTpaxna gynHaTtnHa

O

) / PP(IE-)l-dr q VoY \ NO-2/T1-2 WctpaxHa fynHatvHa co BrpafieHa nuesomeTapcka KoHCTpyKLuja
| IsFs) OSSP IS v/ G ) 8 kg e OO rpaHALA-TpETIOCTaBeHA
2 2 TonpeyHu npodunm
1 1T HapomkHu npodunm

— ~ — .~ Cysoponuua

OBJEKT:

Enabopat oa reoTexHnukn nctpaxHm pabotn n nabopaTtopmuckn CnNMTyBamwa 3a BpeMeHa MUHK
AernoHunja Ha nokauuja Bo Hoso Kowscko - MeBrenuja

UHBECTUTOP: Mporpama 3a pa3Boj Ha O6eauHeTuTe Hauum
( UNDP)

Mporpama 3a pa3Boj Ha O6eanHeTuTe Hauuu (UNDP) % o o o THHOB - HOT §p.23

MPOEKTAHT:

22 GEING
000 Fennr Kpe6c yHa Kudep u gp. OO,

N '-: 4 558 100— FEVHI erGC yHO chbep nap. ,D,OO ::: Krebe und Kiefe, Bopuc Tpajkoscku 6p. 111, Cronje, Makeaoruja
FTEOTEXHUYKN NCTPAXHU PABOTU I I
MPOEKTAHT: COPABOTHUUMU:
Cawo MeoprueBckn, QU UHX.2e071. Hanue TogopoBa, Qurns. UHX. 2€011.

Ctone JaknmoBCKU, QU/I.UHX.2e0mexX.

BecHa CepacmmoBa CtounoBa,duns. uHx. 2eor.
Anekcangap MypLioBcku, duns. UHX. 2eo1.
PoseTta JaHkoBa, Qurisi. UHX. 2e071.

BHATPELUHA KOHTPOIA:

Cango [oHeB., durnn. UHX. 2eor.

Tex. 6p.: Pasmep: Hacnos:
~ ~ Nre_174_12/16 1:1000 VHXEHEPCKOMEONOLLKA KAPTA
D D
R N Dara: OumeH3nu:
8 & Jayapu, 2017 515 x 297 mm fpunor Gp. 2.1




V/\ /‘\ N, VN
: A *'\V\V\
/V\q\’V\ \ 7N
V/\ \ v V/\ V/\'

A\/ \/q\/ AR

INQ N PN VTP
< v/\v’\v’\v’*
, \ 250 \/ N/ \ 7
Q l7/ ?]/ ‘ 174
\V v V\\V\
PN\ RN 4

/V\V\‘V\V\V

P
NN

N
\/ \/V \/V__

\/17\:

7

E .
! \
35 <

/
P\

: .Yl ‘ : ?l
.V\\\V\\V\V\V\\
NN WV VTN

V/\\V/\ \V/\ /\V/\\V/\V

l7- l7-
v\v\v’v v v '~y
|7\ \ l7\ \/17\

\/

- N

V\
\ 7

NEreHpA:

(A

Mecok, npalmnHecT co cBeTNo kadpeaBa Ao cvBa 6oja, Co NPUCYTBO
Ha oparMeHTn o4 MaTtuydHa kapna (denysuym) - Cnaba oo cpegHa
BogonponycHocT-PenaTtuseH XI' konekTop

[/]ﬂ-5 NcTpaxHa gynHaTuHa

O

———— [lpalwumHa, necoknmnea co cBeTro kadeasa Ao cvBa 6oja, co
-PlﬁR‘* ()

PR SI;{I% NPUCYTBO Ha oparMeHTV og MmaTudHa kapna (Jenysuym) - Cnaba
- .7 " | BogonponycHocT - PenaTtueeH X[ KOnNekTop

’ Iéefw Mecok, 3arnnHeT, 4O6po 30MeH co kadeaBa 0 UpBeHKacTa 60ja
~I[S (denysuym) - Cnaba sogonponycHocT - PenatueeH XI™ konekTop

N-2/1-2 WctpaxHa nynHaTtuHa co BrpafeHa nuesomeTapcka KOHCTpyKUmja

————— "eonoLuka rpaHnua-npetTnocrtaBeHa

2 2 [MonpeyHn npocunm

4+ T HagomxHu npocpunm

— ~ — -~ CyBsogonuua

OBJEKT:

Enabopat of reoTeXHUYKM UCTPaXHU 1 NnabopaTopuckn NCNMTyBaka 3a BPpEMEHa MUHM JenoHunja Ha

nokauuja Bo Hoeo Kowscko - 'eerenuja

MHBECTUTOP: {@\9 I('IS:‘?;)Ma 3a pa3Boj Ha O6eauHeTuTe Hauun

.m yn. JopaaH Xayu-KoHCTaHTUHOB - LInHoT 6p.23
Mporpama 3a pa3Boj Ha O6egnHeTuTe Hauum (UNDP) DlP] 1000 Corje, MakepoHuja
MPOEKTAHT:

:: G EI N G FenHr Kpe6c yHAa Kudep u ap. AOO,

FEVNHI er6C yHO KVchep nap. ,EIOO :: Rrobs und Kiofer Bopwc Tpajkoscku 6p. 111, Ckonje, MakeaoHuja
FTEOTEXHUYKN NCTPAXXHU PABOTU I I
MPOEKTAHT: COPABOTHULUN:

Cawo MeoprneBckn, OurnsI. UHX.2eo/1.

BHATPELUHA KOHTPOIA:

Canpgo [oHes, dunn. uHX. 2eor.

Hanuye TogopoBa, dunsi. UHX. 2e0/1.

Crtone JaknMOoBCKM, Qur/1.UHX.2e0mexX.

BecHa CepadmmoBa CtonnoBa,ournsi. UHxX. 2eorl.
Anekcangap MypLIOBCKW, Qursl. UHX. 2e071.
PoseTta JaHkoBa, Quris. UHX. 2e0s1.

Tex. 6p.: Pazmep: Hacnos:
Ure_174_12/16 1:1000 XVOPOIEOJOLKA KAPTA
Dara: OvumeH3nu:

Janyapu, 2017 515 x 297 mm

Mpwnor 6p. 2.2




NctpaxHa gynHatuHa (O-1 / M-1

KoopauHaTy ; 471 gég ?gg HA UCTPAXHA
- OYNMHATUHA

KoTa Ha TepeH Z: 206.70 m

FEOTEXHUYKV MPO®UN[3ss GEING

®0®® Krebs und Kiefer

enrr Kpe6e yHa Kudbep v ap. 00,
Bopuc Tpajkoscku 6p. 111, Cronje, MakepoHvja

Jlokauuja Hoso Kowcko-l'eBrenuja HA3UB HA NMPOEKT:
Wasenysau FEMHI KYK - Cronje EnaGopaT o reoTeXHUYKN UCTpaXKHN paboTu u '
nabopaTtopucku ucnuTyBara 3a BpeMeHa MUHU AenoHuja
[OaHye TonopoBa Ha nokauuja Bo c. HoBo Kowscko- NeBrenuja
KapTtupan
Crone JaknmoBcku
Mepka 1:100
B o< o [E5|5| &8¢
& 28 S 1333 &8¢
T | = | F NuTonowkn onuc o~ [8%wmm 2 (5§ E| £
2l E| = ) g |p2EC 3 (83| 5[ T=
el =l e|q Ha jagpoTo < |SCiEg g |55 : sk
© I N % = cCI [0 oc| g 8| g,
T = [ Q o m S TR
(<) 0] =2 (<] AN c skE| 8 |3|8|¢e
© © © © s © << & 8|53
) = [ =3 = I Flelgla
v | g | g | 3 (&) 2l8|e
206.70 8(1)0 0 40 60 80 100 = lmoo
- Xyye £s .
&N -9
Mecok 3arnuHeT, Ao6po 36ueH co |1 P § 5 % O
KadeaBa go LupBeHkacTa 6oja. % g 8=
2.00 2 oY 8 2.ﬁ0
2.30
3
O
4 1la 4.00
ss|l
Mecok npalumHecT, co pparMeHTn BO S E(es
OwjareHunsmpaHa coctojba, ceetno  |° g S
kadgeaBa 60ja. o~
6
60
7
8.00 31m
+
++
A
+—H VIHTe3nBHO 1cnykaHu 0o pacnagHaTu, 38
400 +/ v CWUTHO 10 CPEAHO3PHU rPpaHnTK _ s §
' co xonTo kadeasa 60ja. | | | 9 &g ]
A % 5L
-+ oo ||
.oUm|
+ A = [
n2.00 |7/ =il
+ - s(lY=
+ + % g
[enyMHo ncnykaHm Ao KOMNakTHW ¢ d s
3.000 + 4 v rpaHnTK co XonTo kadpeasa 60ja. 2 8
+ + AR L
x
+ A %
191.7015.00 L1 YA m‘%
NEFEHDA: |_s16mm

UHxeHepcKkoreonowka nogenoba:

HespsaHu kapnectn macu : PRP+dr (GN - Il kaTeropuja)
Cnabo Bp3saHu kapnectn macu : GP (GN - Il kaTteropuja)
LiBpcToBp3aHn kameHnTu kapnectn macu: y',y (GN 200-V,VI kateropuja)

Mpunor 6p.3.1




NcTpaxHa gynHatuHa (O-2 / N-2

KoopauHaTy ; 471 ggg ggf HA UCTPAXHA
- OYNMHATUHA

KoTa Ha TepeH Z:212.00 m

FTEOTEXHUYKU NMPO®UII

GEING

®0®® Krebs und Kiefer

endr Kpe6e yHa Kudbep v ap. 100,
Bopuc Tpajkoscku 6p. 111, Cronje, MakepoHvja

UHxeHepcKkoreonowka nogenoba:

HespsaHu kapnectn macu : PRP+dr (GN - Il kaTeropuja)
Cnabo Bp3saHu kapnectn macu :GP (GN - |l kateropuja)
LiBpcToBp3aHu kameHnTn kapnectn macu: y',y (GN 200-V, VI kaTteropuja)

JTokaumja Hoso Kowcko-l'eBrenuja HA3UB HA MNMPOEKT:
l/lasep,ysaq FEVHI KYK - CKOI'Ije Ena6opaT o reoTEXHUYKN UCTPaXXHN pa6OTVI n
nabopaTopuCKkn NCNUTYBaka 3a BpEMEHa MUHU OeNOHK]a
[OaHye TonopoBa Ha nokauuja Bo c. HoBo Kowscko- NeBrenuja
KapTtupan
Crone JaknmoBcku
Mepka 1:100
= 5| ¢ §§
E 29 g 53|31 i:f
3 3 §ol.0 B |og| it
el | & NuTonoLku onuc 9 |23jpa 2 |52 £ ¢
Flae| 2] g Ha jagpoTo x> |SClET 2 |55] 32|48
o) z s S = == ©  |Qc| 3 |8le:
I = = 2 o om = | 2)el3g|s
X (== I - -
s | 8§ |8 5 | S S © R EEA R
c | 5|l e & &% g 2|2 lglz|8
~z = =3 3 O 2| &|&8
212.00 0.00 = lmoo
— _—\_H Xymyc g
LESNCPAN Tlecok sarnuHeT, Ao6po 36uer co =
i SFe kacbeaBa A0 LpBeHKacTa boja. / |4 g
A (o
o
A :
<A 29?'1
KLY PRP
7 +dr 3 o
59057 (d) | Mecok npawmHecT, co hparmeHTm 138
q\/\ BO gujareHm3npaHa cocrojba, z o
DA CBeTIIO Kagpeasa boja. 4 2 5|00
-V | © =
IR &
e
i \ J46mr 4.08)
v 2 R
BARVE q :
6.20 . V3 liz
Forg 7306 6.06
AN Mecok npalwmHecT, co noronemMo |z g)%gc Ex
S MPUCYCTBO Ha dhparMeHTH BO s s § o
260y (d) | gujareHnsupana cocroj6a u pasapo- :(géﬁé |58
l';\ [SFs]| 6ena kapna, ceeTtno kadeasa 6oja. S =
8.80] |\ . o | B
b 9.50m 4 %
+—H = GOmmg
i+ 1 9 Hss
' MHTe3nBHO ucnykaHu go pacnagHaTw, Sl -4
360 |41 v CUTHO 10 CPEAHO3PHN rpaHnTh | 4 | %E 52
-+ co xonTo kacpeaBa 60oja. T QE% &g
+ E 3 -
1 o
12.40 F © 3 %
+ SZ &
' =
F+ g y 8
o
260+ H v JlenyMHo ncnykaHu [0 KOMNakTHU & gg g
T rpaHuTK co XonTo kadeasa 6oja. 14 g
|-
>
+ H
197.0015.00 1
JIETEHOA:

Mpunor 6p.3.2




WcTpaxHa aynHatuHa | -3 FEOTEXHUYKU NPODUN 393 G E | N G
000
KoopauHaTh Y:7 622 458 HA UCTPAXHA T T
X: 4 558 091
nyn HATM HA Tennr erﬁf: yHa Kudbep v ap. ,ElQO, ,
KOTa Ha TepeH Z 21 770 m Bopuc Tpajkosckun 6p. 111, Cronje, MakeaoHvja
Jlokauuja Hoso Komscko-l'eBrenuja HA3UB HA MNMPOEKT:
Vssenysau FEVHI KYK - Cronije EnaGopaT o reoTeXHUYKN UCTpakHn pabotu u _
J'Ia60paTOpMCKM ncnnuTyBaka 3a BpemMeHa MUH1 genoHnja
[aHue Togopoea Ha nokauuja Bo c. HoBo Konscko- NeBrenuja
KapTtupan
Crone JaknmoBcku
Mepka 1:100
) E
E‘ gé) § § 3:, % naGrl)ppc;(?rvcl);:cm
= 8 5 g §. £ vcnuTyBara
I ] @
—_ a—~ > |mlms $| £
% E E J'IMTonmeM onuc ez = EEB% s .
Fle | 2 @ Ha jagpoTo [ EQICITs0| s | 5] 8
© I = Q c om FL| 8 2| =
T s | c| = 3 S ==t T I -
RN E 2| B 5| &]¢
'6 [= [0) o < X 2| + e B
~ g | | 3 O 2|8
17.70.00 = | moo
217.10.60/0-60 H Xymyc
1 GI) 8_
- PRP+dr | [ecok npawmHecT co npucycTso Ha S §
2.70NZ dparmeHTn og kapna, 4obpo 36ueH, |2 T g @)
N : O
[SFs] |cBeTno cuBa po ceeTno kadeasa 60ja, o 2| 250
3
14.43.30 20
4
5 o
b4 ' MHTe3nBHO ucnykaHu o pacnagHatu, § % O
4.70 A i CWTHO [0 CPEAHO3PHM rPaHnTH &g
PR co xonTo Kadeasa 6oja. ey
4
+++ A4 H
++ 4 z
H +4/4
++ +
F+ +/4
09.718.00l % g
JNIEFTEHOA:

UHxeHepcKkoreonowka nogenoba:
Heep3aHu kapnect macu: PRP+dr (GN-1Il kaTeropuja)
LiBpcToBp3aHn kameHnTn kapnectn macu: y' (GN 200-1V kaTeropuja)

Mpunor 6p. 3.3




WcTtpaxHa gynHatuHa |[-4

Y: 7622 414
Koopaurary X: 4 558 145
Kota Ha TepeH Z:225.30m

FEOTEXHUYKU NPooUNsss GEING
HA UCTPAXHA 008 Treos ind Kierer
OYNHATUHA

Tennr Kpebe yHa Kudbep n ap. OO,
Bopuc Tpajkosckun 6p. 111, Cronje, MakeaoHvja

Jlokauuja Hoso Komscko-l'eBrenuja HA3UB HA MNMPOEKT:
Vssenysau FEVHI KYK - Cronije EnaGopaT o reoTeXHUYKN UCTpakHn pabotu u _
nabopaTopuckM UcnuTyBara 3a BpeMeHa MUHU AenoHuja
[aHue Togopoea Ha nokauuja Bo c. HoBo Konscko- NeBrenuja
KapTtupan
Crone JaknmoBcku
Mepka 1:100
[0} 8 E Mpobu 3a
E. 4 © S| 5 naGopatopucku
£ T %5 g §_ £ vcnuTyBaka
I —_ o] 2
3 | = a—~ > |mlms | £
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24.90.40]0.40 H Xymyc
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3 Sﬁo
L al 310
PRP+dr | Mecok npawmHecT co NpucycTBo Ha |4 oL O
cparmeHTn o kapna, 4o6po 36ueH, £
[SFs] |cBetno cuBa 0 cBeTno Kadbeasa 6oja. 5=
5 alz
6
E
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e
7 g :-,;
g o
g
17.38.00 8 o
JNIETEHOA:

UHxeHepcKkoreonowka nogenoba:

Heep3aHu kapnectn macu: PRP+dr (GN-IIl kaTeropuja)

Mpwunor 6p. 3.4




WcTpaxHa aynHatuHa |15 FEOTEXHUYKU NPODUN 393 G El N G
000
KoopauHaty Y:7622472 HA UCTPAXHA @®0®® Krebs und Kiefer
X: 4 558 207
nyn HAT M HA Tennr erﬁf: yHa Kudbep v ap. ,ElQO, ,
KOTa Ha TepeH Z 21750 m Bopuc Tpajkosckun 6p. 111, Cronje, MakeaoHvja
Jlokauuja Hoso Komscko-l'eBrenuja HA3UB HA MNMPOEKT:
Vssenysau FEVHI KYK - Cronije EnaGopaT o reoTeXHUYKN UCTpakHn pabotu u _
J'Ia60paTOpMCKM ncnnutTyBaka 3a BpemMeHa MUHu1 genoHnja
[aHue Togopoea Ha nokauuja Bo c. HoBo Konscko- NeBrenuja
KapTtupan
Ctone JaknmoBcku
Mepka 1:100
= 5 o
E ?é) 8 § 3:, % nag)ppa(?ro;:cm
= g g’ g §_ § vcnuTyBara
T — — | <| =
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17.50.00 t= Il moo
0.30[0.30] _ H Xymyc
1
2 2ﬁ0
2.24
PPR+dr | MpawmHa necoknuea, co NnpucycTso £ o}
8.00p: [S(?:)s] Ha cUTHa ApoBuHa of Kapna, CBEeTNo |4 5 4ﬁ0
kacbeaBa 60oja. =Y,
5
58
0 W
6 g §- 6.00
gu
8 6.0
L
7
09.58.00 8
JNIETEHOA:

UHxeHepcKkoreonowka nogenoba:
Cnabo Bp3aHu kapnectn macu: PPR+dr (GN-IIl kateropuja)

Mpwunor 6p. 3.5




FTEOTEXHUYKU NMPO®UII

WcTpaxHa aynHatuHa |0-6 / M-6
Y:7 622 526

Koopaurary X: 4 558 194

KoTa Ha TepeH Z:210.70 m

HA UICTPAXHA
AOYMNMHATUHA

ST GEING

®0®® Krebs und Kiefer

endr Kpe6e yHa Kudbep v ap. 100,
Bopuc Tpajkoscku 6p. 111, Cronje, MakepoHvja

UHxeHepcKkoreonowka nogenoba:
Hesp3aHu kapnectu macu: PRP+dr (GN-III kaTteropuja)
LiBpcToBp3aHn kameHuTu kapnectn macu: y',y (GN 200-1V,V kateropuja)

INokaumja Hoso Komscko-I'eBrenuja HA3UB HA NMPOEKT:
Vssenysau FEMHI KYK - Cronje EnaGopaT o reoTeXHUYKN UCTpaXKHN paboTu u '
nabopaTtopucku ucnuTyBara 3a BpeMeHa MUHU AenoHuja
[OaHye TonopoBa Ha nokauuja Bo c. HoBo Kowscko- NeBrenuja
KapTtupan
Crone JaknmoBcku
Mepka 1:100
5 £l 503
= = a |E£5 3|8 e
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g |z | E NuTtonouku onue S |23]2g 2 |82 -
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Mecok npaLwwmHecT, cBeTno kadeasa z.ﬂﬁ'z
7 Ao cuea 6oja, 406po 36neH, co noro- |, g g o
5.70 |- nemMo NpUCycTBO Ha parMeHTn oA EQ
MaTW4Ha Kapna, rpaHnT (dmax=150mm) igéso c‘l:’ E
4 mr% x
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6.00 6 ﬁ%
mr@
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8 E gg
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: 25 cFE
., | IHTeanBHO ucnykaHu fo pacnagHaTu, s $ i E e
7.00 + Y Y CUTHO ¥ | cC g
[10 CPEAHO3PHM FPaHNTK EV sE
R co xonTo kadeasa 60ja. gg = O
+ H F
11
7 I
+ - | &
1
V A
A i
13.00 - 1 %
g 5
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. Mecok npalunHecT, 4o6po 36ueH , MHTe3nBHO MCNyKaHW A0 pacrnagHaTtu Mecok npaLumHecT, [o6po 36meH , VHTe3nBHO UCMyKaHW A0 pacnagHaTtut
JInTonoruja, MH>XeHepCKOreonoLLKn PPR+dr [paluvHa necoknumea, co NpUcycTBO Ha hparMeHTn og PRP+dr \ HenymHo vcnykaHn A0 KOMMNAKTHU Mecok 3arnuHeT, 0o6po 36ueH PRP+dr , HenymHo vicnykaHn 40O KOMNaKTHU
Y XMOPOreomnoLLKu 0COBUHM Ha (d) MatiuHa kapna, ncn(;anquHCg%%%ga bparmeHTn of Y ggTMH(SH'C_‘rgigg')qe”aoB;pgg'jarpaH”T” IeraHMTVI,co >>|éornTo kacpeaBa Goja GP (d) co kaceasa f0 LpeeHkacta 60ja,  (d) Ia‘;:Mpq”Hcg’i;%?_I:a dparmeHT o4 Y gg;”(gnﬂgigz')q;aosgpg(‘)"j;pa"'”m Y ;E)raHVITVI,CO ONTO Kacheasa 6oja
Kapnectute mach Penatusen XI" konektop PenatuseH X KonekTop PenatuseH XI™ konekTop enameen Al nsonatop Penatvsen XI' konexTop PenatuseH X konekTop Penatueen XI konektop nsonartop
- 3 - 3 - 3 _ - 3 - 3
p=2200 Mgim 3 p=2.200 Mg/m 3 p=2.200 Mgim Wop=810% 0=2.349-2.457 Mg/m’ 0=2.645-2.647 Mg/m’ a0 o Wop=8.10% =180 Mgm
®U3NYKO-MEXAHNYKMN KApaKTEPUCTUKN [SFs] =8 00 kPa =2.190 Mg/m &=8.00 kPa Pdmax= 2-190 Mg/m [SFs] &=8.00 kPa Pdmax= 2-190 Mg/m Js=0.16-0.34 MPa [v] Js=0.90-1.09 [SFs] &=8.00 kPa Pdmax= 2-190 Mg/m [SFc] =12 00 kPa
Mv=18396 - 77980 kPa Mv=18396 - 77980 kPa Mv=18396 - 77980 kPa Mv=18396 - 77980 kPa
Knacugukaumja Ha Kapnecture macu "H 200 - Wckon Bo Il kaTeropuja 'H 200 - Uckon Bo Il kaTeropuja 'H 200 - Wckon Bo V kaTeropuja 'H 200 - Uckon Bo VI kaTteropuja 'H 200 - Uckon Bo Il kaTteropuja 'H 200 - Uckon Bo Il kaTeropuja 'H 200 - Wckon Bo V kaTeropuja "H 200 - Nckon Bo VI kaTeropuja

(RMR,GN200,ERMR)

NEFrEHOA :

H Xymyc

i+ ¥+44 Kadpeasa 60ja

H++++++

++++++

Mecok npawwnHecT, 0obpo 36ueH co ceeTno kadeasa 4o cMBa
60ja, co NpUCYCTBO Ha hparMeHTH o MaTu4Ha kapna (denyBuym)

Mecok 3arnuHeT, [obpo 36ueH co kadeasa Ao
upBeHkacTta 6oja (Jenysuym)

MpawwurHa necoknuea, co NPUCYCTBO Ha oparMeHTu
oA maTtuyHa kapna (Oenysuym)

¥ ht A + NHTEe3nBHO ncnykaHu go pacnagHatm CUTHO OO0 CcpeaHO 3PpHU rpaHnTu CO XONTO

+++f++4{ [lenymMHo ucrnykaHu 0 KOMMNaKTHWU rPaHUTK CO XXONTOo kadpeasa 6oja

i MCTpa)KHa AynHaTunHa Co BrpageHa nme3omMeTtapcKa KOHCprKLIMja
|

I/IJI:L-‘I
m WcTpaxHa gynHatuHa
]
I/I)Zl-;l/l'l 1
————— leonoluka rpaHnLa npeTnocTaseHa
— — — JlvHunja Ha TepeH
HMB-11.60

HuBo Ha noa3emHa Boaa

OBJEKT: Enabopar of reoTexHU4YKM UCTPaXHU paboTu u nabopaTopucku ucnuTyBakwa 3a
BpeMeHa MUHU AienoHuja Ha nokauuja Bo HoBo Kowcko - 'eBrenuja

WHBECTUTOP :

Mporpama 3a pa3eoj Ha O6eanHeTnte Haumm ( UNDP)

g, Mporpama 3a pa3Boj Ha O6eauHeTuTe Hauum
( UNDP)

yn. JopaaH Xayn-KoHcTaHTWHOB - LinHoT 6p.23
1000 Ckonje, MakegoHvja

MPOEKTAHT :
"enHr Kpebc yHa Kudpep n gp. OO

::: G E I N G Fennr KpeGe yna Kudbep u gp. 400,
000 yn. Bopuc Tpajkoscku 6p.111,

®0® Krebs und Kiefer Cronje. Makesohuja

FTEOTEXHUNYKUN NCTPAXHN PABOTU I—T

MPOEKTAHT :

Cawwo NeoprueBcku, QU1 UHX.2e05102

BHATPELLUHA KOHTPOIJA :

CaHpo [loHeB, Ours. UHX. 2eoso2

COPABOTHULN :

[anye TogopoBa, Oursi.uHx.2eosnoa

CTone JaknmoBCcKW, Qumni.uHX.Mo eeomexHuka
BecHa CepadumoBa Ctounosa, durnsi.uHx.2eosnoe
Anekcanaap MypLioBcku, durnn.uHx.2eornoa
Poseta JaHkoBa, Quni.uHx.aeornoe

Tex. 6p. : Paamep : Hacnos -
Ure_174_12/16 1:100 HapomkeH reotexHuykun npodun 1-1'
Hata : JumveHsun :

Janyapu, 2016 1300 x 297 mm Mpunor 6p. 4.1
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JInTonoruja, H>XeHepCKOreonoLLKn
M XML POreonoLkn 0cobmHn Ha
KapnecTuTe macu

PRP-+dr [lecok npawmHecT, 4obpo 30uneH ,

(d)

CO NPUCYCTBO Ha doparMeHTn o
MaTuyHa Kapna.
PenatueeH XI™ KonekTtop

MHTe3nBHO 1cnykaHu 0 pacnagHaTy,

% CWUTHO A0 CPEeAHO 3PHU FPaHnNTK
co xonTto kadeaa 60ja,
PenatueeH XI™ Konekrop

PRP-+dr Necok npawmHecT, 4OBpo 36ueH ,
CO MPUCYCTBO Ha hparMeHTn og " CUTHO OO CPeAHO 3PHW rPaHUTU
(d)  matnuna Kapna. Y co xonTto kadeaa 60ja,
PenatumeeH XI™ konekTtop PenatueeH XI™ Konektop

MNHTe3nBHO McnykaHu 0 pacnagHaTy

PRP+dr [Necok npawmHecT, 0obpo 36ueH , MHTe3nBHO ucnykaHu 0o pacnagHatu

CO NPUCYCTBO Ha hparMeHTV o, ' CUTHO OO CPEAHO 3PHU rpaHnTH y
MaTuyHa Kapna. v co xonTo kadeasa 60ja,
PenatuseH XI™ konektop PenatueeH XI™ Konekrop

Mecok 3arnuHeT, [obpo 30meH
P (d) co kadeasa go upBeHkacTa 6oja, (d)
PenatneeH XI" konektop

JenymHO ucnykaHu 4o KOMMaKTHM
rpaHnTK co XonTo kadeaa 6oja
XI nsonartop

DUBNYKO-MEXAHNYKN KapaKTepnUCTnUKn

p=2.200 Mg/m?®
©=33.00°

[SFs] ¢=8.00 kPa
Mv=18396 - 77980 kPa

W= 8.10 %
Pamax= 2-190 Mg/m®

[v]

p=2.349-2.457 Mg/m?®

Js=0.16-0.34 MPa

[SFs]

p=2.200 Mg/m?®
9=33.00°

¢=8.00 kPa

Mv=18396 - 77980 kPa

W= 8.10 %
Pamax= 2.190 Mg/m®

p=2.200 Mg/m?®
$=33.00°

[SFs] ¢=8.00 kPa
Mv=18396 - 77980 kPa

p=2.349-2.457 Mg/m® Wopt

[y'] Js=0.16-0.34 MPa

=8.10 %
Pamax= 2-190 Mg/m?®

=2.200 Mg/m?® w_.=8.10 % =1.800 Mg/m?®
«  P=2.349-2.457 Mg/m® $=33.00° 9 ot ) 198 Ma/m®  p=2.349-2.457 Mg/m® p=2.645-2.647 Mg/m® 2:30 00° o
[Vl Js=0.16-0.34 MPa [SFs] =8 00 kPa Pdmax™ 2: g/m [yl Js=0.16-0.34 MPa [v] Js=0.90-1.09 [SFc] ¢=12.00 kPa

Mv=18396 - 77980 kPa

Knacuduvkaumja Ha kapnectnte macu
(RMR,GN200,ERMR)

"H 200 - Uckon Bo Il kaTeropuja

"H 200 - Wckon Bo V kaTeropuja

"H 200 - Uckon Bo Il kaTteropuja 'H 200 - Wckon Bo V kaTeropuja

"H 200 - Uckon Bo Il kaTeropuja I"'H 200 - Wckon Bo Il kaTeropuja I"'H 200 - Wickon Bo V kaTteropuja "H 200 - Uckon Bo VI kaTteropuja

NEFrEHAA :

o+ + o+ + + +
++ A+
b+ttt

|

na-1/m-1

=

HIMB-11.60

Xymyc

Mecok npawwnHecT, 0obpo 36ueH co ceeTno kadeasa 4o cmBa 6oja,
CO MpUCYCTBO Ha hparMeHTn og MatuyHa kapna (denysuym)

Mecok 3arnunHeT, gobpo 36ueH co kacdeasa oo
upBeHkacTta 6oja (denysuym)

WHTe3nBHO ncnykaHu 4o pacnagHat CUTHO OO CPEAHO 3PHU FPaHUTU CO XKOMTO
kacpeaBa 60ja

[enyMHO ucnykaHu Ao KOMNAKTHW rpaHnTK Co XonTo kadeasa 60ja

MCTpa)KHa aynHaTtunHa

WNcTpaxkHa gynHaTvHa co BrpageHa nue3omMeTapcka KOHCTpyKuuja

Feonoluka rpaHuLa npeTnocTaBeHa

JTnHnja Ha TepeH

HuBo Ha noa3emHa Boga

OBJEKT: Enabopat o4 reotexHW4Ku UCTPaXHU paboTu v nabopaTopucKu ucnuTyBaka 3a
BpeMeHa MUHU AenoHuja Ha nokauuja Bo Hoso Kowcko - NeBrenuja

MH BECTMTOP : ( 3 Mporpama 3a pa3eoj Ha O6eauHeTuTe Haumn
w ( UNDP)
Mporpama 3a pa3eoj Ha O6eauHeTute Hauum ( UNDP) s meraTHos - Lor 623
MPOEKTAHT : oo GEl NG
000 Fen;r er_?c yHa Km%eplvlll,qp. Aaoo,
lenHr Kpebc yHa Kudep n ap. OO -4 e Cronie Maenoma

FEOTEXHUNYKUN NCTPAXHN PABOTU

[T

MPOEKTAHT :

Cawwo lNeoprueBcku, Qunsi.uUHX.2eornoe

COPABOTHULMN :

[aHue TogopoBa, Ouri.uHX.2eoso2
Ctone JaknmoBCKU, OUmn/1.UHX.MO 2e0mMexHUKa

BHATPELUHA KOHTPONA :

Canpo [loHeB, Ourn. UHX. 2eosoa

BecHa Cepadumoa Ctomnosa, Oursi.uHx.2eosnoe
Anekcangap MypLIOBCKU, Quns.uHx.eeornoe
PoseTta JaHkoBa, dunsn.uHx.eeonoe

Tex. 6p. : Paamep : Hacnos -
Ure_174_12/16 1:100 HapormxeH reotexHnykm npodumn 2-2'
Hata: OumeHsun :

Janyapu, 2016 1700 x 297 mm Mpurior 6p. 4.2
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NEFEHQA :

H Xymyc

VcTpaxHa gynHaTuHa

Mecok npawwnHecT, 0obpo 36meH co ceBeTno kadeasa 0 cmBa 60ja, co
NPMUCyYCcTBO Ha oparMeHTn o4 MmaTuyHa kapna (denysuym)

MpawwHa necoknuea, co NPUCYCTBO Ha oparMeHTn
o4 maTtuyHa kapna (Oenysuym)

————— eonoulka rpaHvua npeTnocTaBeHa

— — — JlvuHuja Ha TepeH

OBJEKT: Enabopat of reoTexHUYKUM UCTPaXHU paboTu v nabopaTopucku ucnuTyBakwa 3a
BpeMeHa MUHU AienoHuja Ha nokauuja Bo HoBo Kowcko - F'eBrenuja

MHBECTUTOP :

Mporpama 3a paseoj Ha O6eguHeTnTe Hauum ( UNDP)

{ } Mporpama 3a pa3Boj Ha O6eauHeTuTe Hauun
SN ( UNDP)
yn. JopaaH Xayn-KoHcTaHTVHOB - LinHoT 6p.23
1000 Ckonje, MakegoHvja

MPOEKTAHT :
"enHr Kpebc yHa Kudpep n gp. 4OO

200
000 Fennr Kpe6c yna Kudep u ap. 100,

000 0 i
- yn. Bopuc Tpajkoscku 6p.111,
®@®® Krebs und Kiefer Cronje. MakeaoHvja

FEOTEXHNYKN NCTPAXHN PABOTU I—T

MPOEKTAHT :

Cawwo NeoprmneBcku, OursI.UHX.2eos10e

BHATPELLUHA KOHTPOIA :

CaHnpo [loHeB, Ourin. UHX. 2eornoe

COPABOTHULN :

[anye TogopoBa, Ouri.uHx.2eornoe

CTone JaknmoBCcKW, Qumni.uHX.Mo eeomexHuka
BecHa CepadumoBa Ctounosa, durnsi.uHx.2eosnoe
AnekcaHgap MypLioBcku, durnn.uHX.2eornoa
Poseta JaHkoBa, dunn.uHx.aeonoe

Tex. 6p. : Paamep : Hacnos -
UreP_174_12/16 1:100 MonpeyeH reotexHnyku npodpun I-I'
Hata : OumeHaum :

Jamyapu, 2016 1150 x 297 mm Mpurior Gp. 5.1
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NEFrEHOA :

H Xymyc

kacbeaBa 60ja

H++++++

b+ +++++

I
H MCTpa)KHa OynHaTtunHa

Mecok npawwnHecT, 0o6po 36ueH co ceeTno kadeara 4o cuBa 60ja,
CO MPUCYCTBO Ha pparMeHTn og MatuyHa kapna (denysuym)

NHTEe3nBHO ncnykaHun go pacnagHatm CUTHO 40 cpeaHOo 3PpHU rpaHnTn CO XONTO

+++4++1  [lenyMHO ncnykaHu 0O KOMNAKTHU rpaHNTK CO XOMNTo kadeasa 60ja

i WcTpaxHa aynHaTuHa co BrpafeHa nuesomeTapcka KOHCTpyKUWja
I

————— Feonoluka rpaHuLa npeTnocTaBeHa

— — — JlvuHuja Ha TepeH

OBJEKT: Enabopar of reoTexXHU4YKM UCTPaXHU paboTu v nabopaTopucku uUcnuTyBaka 3a
BpeMeHa MUHU AienoHuja Ha nokauuja Bo HoBo Kowcko - eBrenuja

WHBECTUTOP :

Mporpama 3a paseoj Ha O6eguHeTnTe Hauum ( UNDP)

¢@$ Mporpama 3a pa3Boj Ha O6eauHeTuTe Hauum
( UNDP)

.. yn. JopaaH Xayn-KoHcTaHTWHOB - LinHoT 6p.23
1000 Ckonje, MakegoHvja

MPOEKTAHT :

::: G EI N G Fennr Kpe6c yHa Kucbep n ap. 00,
reMHr er6c pri KMCbep " ﬂ.p luﬂoo ::: Krebs und Kiefer é’l&ﬁﬁ?ﬁiﬁ?ﬁ:ﬁm optt:
FEEOTEXHUYKN UCTPAXHN PABOTU I—T
MPOEKTAHT : COPABOTHULIN :

Cawwo lNeoprueBcku, QU1 UHX.2e05102

BHATPELLUHA KOHTPOIJA :

CaHnpgo [loHeB, Ourin. UHX. 2eoroe

[anue TogopoBa, Ouri.uHx.2eornoea

Ctone JaknmoBcKW, Qumni.uHX.mo eeomexHuka
BecHa CepadumoBa Ctounosa, durnsi.uHx.2eosnoe
Anekcanpap MypLIOBCKW, Qun.UHX.2eo5102
Poseta JaHkoBa, dunn.uHx.eeornoe

Tex. 6p. : Paamep : Hacnos -
WUre_174_12/16 1:100 MonpeyeH npodoun lI-II'
Harta: OumeHsun :

Janyapu, 2016 1500 x 297 mm Mpurior Gp. 5.2
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NErEHOA :

H Xymyc

Mecok npawwnHecT, 4obpo 36ueH co ceeTno kadgeasa Ao cmBa 60oja, co
NMPUCYCTBO Ha pparMeHTn o4 maTtnyHa kapna (denysuym)

Mecok 3arnnHeT, gobpo 36mneH co kadeasa oo

LpBeHkacTta 6oja (denysuym)

MHTE3MBHO MUCnykaHn 0O pacnagHatv CUTHO A0 CPEeAHO 3PHU TPaHUTU CO XKOMTO
kadpeaBa 60ja

[enymHo ncnykaHu o KOMNakTHW FpaHUTK CO XONTO Kadpeasa 6oja

no-1/m-1
WcTpakHa gynHaTvHa co BrpafdeHa nue3omeTapcka KOHCTpyKUmja

[

eonoluka rpaHuLa npeTnocraBeHa

JInHnja Ha TepeH

HIMB-11.60
HuBo Ha noa3emHa Boga

OBJEKT: EnabopaT of reoTexHU4YKM UCTPaXKHU paboTu u nabopaTopuckum ucnuTyBawa 3a
BpeMeHa MUHU AenoHuja Ha nokauuja Bo Hoso Kowscko - eBrenuja

MH BECTMTOP : V( \V Mporpama 3a pa3eoj Ha O6eauHeTuTe Haumn
=4 ( UNDP)
Mporpama 3a pa3eoj Ha O6eauHeTute Hauu ( UNDP) e TaH08 - Jaror G923
MPOEKTAHT :
::: G E I N G Tennr KpeGec yna Kudep u gp. 400,

FenHr Kpe6e yHa Kudpep n ap. 0OO 008 rebs ind Kt yn. Bopae Talkosckn Gp-111,

Crkonje, MakeaoHvja

FTEOTEXHUNYKUN NCTPAXHN PABOTU

['T

MPOEKTAHT : COPABOTHULN :
OaHue TogopoBsa, Ounsi.uHX.2eosnoe

Cawwo lNeoprueBcku, QursI.UHX.2e05102
Ctone JaknmoBCKW, QUM UHX.MO 2e0mMexXHUKa

BecHa Cepadumoa Ctomnosa, Oursi.uHx.2eosnoe

Anekcangap MypLIoBCkU, Quns.uHx.eeornoe
PoseTta JaHkoBa, duns.uHx.2eonoe

BHATPELUHA KOHTPONA :

Canpo [loHeB, Ourn. uHXx. 2eosoa

Tex. 6p. : Pasmen : Hacnos -
Ure_174_12/16 1:100 P Monpeuen npodcoun M-I
Hata: OumeHsaunn :

Jamyapu, 2016 1200 x 297 mm Mpunor 6p. 5.3




EEE G E I N G OnpepnenyBarbe rpaHyioMeTPUCKN CocTaB

®®8® Krebs und Kiefer MKTC CEN ISO/TS 17892-4:2010

O6jexT: JenoHuja Bo NeBrenuja, c.Kowcko
TexHunukn 6poj: U'P_174_12/16

3pHa BO % TexuHa nomanv o d
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WN3paboTtun: JobpuHka Hackoscka [Npecmetan: MaptuHa Jocudoscka  Mpunor 6p.:6.1.1




@®® Krebs und Kiefer

G E I N G Onpe,u,enyBaHae rPaHyJsioOMETPUCKU COCTaB

MKTC CEN ISO/TS 17892-4:2010

O6jexT: JenoHuja Bo NeBrenuja, c.Kowcko
TexHunukn 6poj: U'P_174_12/16
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WN3paboTtun: JobpuHka Hackoscka [Npecmetan: MaptuHa Jocudoscka  Mpunor 6p.:6.1.2




s3s GEING

@®® Krebs und Kiefer

OnpepnenyBarbe rpaHyioMeTPUCKN CocTaB
MKTC CEN ISO/TS 17892-4:2010

O6jexT: JenoHuja Bo NeBrenuja, c.Kowcko
TexHunukn 6poj: U'P_174_12/16
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ki=4.38*10 m/s

Cus=100.00

NEFEHA:
@ [-4 (0.40-8.00) m

N3paboTtun: Maraga Nenescka

Mpecmetan: MaptnHa JocudoBcka

Mpwunor 6p.:6.1.3
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OnpepnenyBarbe rpaHyioMeTPUCKN CocTaB
MKTC CEN ISO/TS 17892-4:2010

O6jexT: JenoHuja Bo NeBrenuja,
TexHunukn 6poj: U'P_174_12/16

c.Korscko
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N3pabotun: Enena LWypnuHoBcka

MNpecmetan: MaptunHa Jocndooscka  Mpunor 6p.:6.1.4
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OnpepnenyBarbe rpaHyioMeTPUCKN CocTaB
MKTC CEN ISO/TS 17892-4:2010

O6jexT: JenoHuja Bo NeBrenuja,
TexHunukn 6poj: U'P_174_12/16
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Mpwunor 6p.:6.1.1
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Mapiuna Jocugoscka
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MeToau 3a ucnutyBake Ha nabopaTopucka pecdepeHTHa Maca u
coapXxuHa Ha Boga - 36ueHocT no MpokTop

MKC EN 13286-2:2012

OGjekT OenoHuja Bo NeBrenuja, c.Kowcko TexHuU4ku 6p. Ure_174_12/16
BkynHa maca Ha
ByHap/[ynHaTuHa: -5 Ona6ounHa: 5.00-8.00 npumepok M = 6000 (g)
Bupa Ha onur: I:ICTaH,qapp,eH onut Mop,mpwuvlpaHm onut Maca Ha yekaH 45  (kg)
MeTop Ha noaroTByBake Ha NPUMEPOK: Bpoj Ha cnoeBu: 5 Bpoj Ha yaapu: 56
3agpxaHu yecTum Ha cuto: 16 mm 9 %  31.5mm 24 % 63 mm 0 %
EHeruvja Ha 36uBame: E = 2,70 MJ/m?®
JuMeH3uM Ha Kanan: H= 12,00 cm D= 15,00 cm
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(&) 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CoppxnHa Ha Boaa Ha cmecata O [%]
MakcumanHa cyBa Maca Pgmay = 2,193 Mg/m®
OnTUManHa coapXXuUHa Ha BOAA Wy = 8,10 %
3abeneluka:
Wcnutan: AneH JakuMoBCKM
[ara: 12.01.2016 roavHa [NpecmeTan: MapTuHa JocndoBcka

Mpwnor 6p.6.3
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OnpepgenyBake coapXXuHa Ha KapboHaTu BO noysa

MKC 1014:2016

@0®@® Krebs und Kiefer

IenoHuja Bo eBrenuja, c.Korwcko

UrP_174_12/16

O6jekT: TexHU4Kn 6p.:
ByHap/dynHaTtuHa -5
Ona6ounHa 0.00-5.00

Maca Ha cyB npumepok m (g) 5,075
BonymeH Ha jarnepogauokeng (CO,) V (cm3) 10
Temnepartypa (°C) 21

MpuTtncok (mm Hg) 740

KoeduumeHt n 0,392

CopapkuMHa Ha kanuuym kap6oHat CaCO ; Bo no4Ba (%) 0,77

ByHap/OynHaTtuHa

Ona6ouuHa

Maca Ha cyB npumepok m (g)

BonymeH Ha jarnepoganokeng (CO,) V (cm3)

Temneparypa (°C)

MpuTtncok (mm Hg)

KoedumumeHT n

CoppxuMHa Ha Kanuuym kap6oHat CaCO ; Bo no4Ba (%)

3abeneluka:

Ckonje,

NaTa: 17.01.2017

Wcnutan:

MpecmeTan:

Enena WypnuHoBcka

MapTnHa JocmdoBcka

MNpunor 6p.6.4
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OMNPEAENYBAHWE HA JAKOCT HA NMPUTUCK HA NPUPOOEH KAMEH

Krebs und Kiefer MKC B.B68.012
OGjekT: lenoHuja, MeBrenuja Tex. Bp. IAAB_295/1_12/16
[OumeH3un Ha TexuHa Ha BonymeH Ha BonymeHcka c JakocT Ha
vna Ha nom
fynHatuHa / npumepokot d/h nNpUMepoKoT NpUMepOoKOT TeXunHa NpUTUCOK
Mpo6a 6p.
Ona6ounHa
[cm] [a] [cm®] [Kg/m®] kN [Mpa]
1 2 3 4 5 6 7 8
-1 1 8,5/8,34 1210,16 473,01 2558 122,40 21,58

8,5/8,6 1227,81 487,76 2517

121,70

21,46

3ab6eneluka: MpumepokoT o3HaveH kako Mpo6a 6p.2 e UCNUTaH Ha jakOCT Ha NPUTUCOK nocrne 25 UMKNYcu Ha AejCTBO Ha Mpa3 (Mp3Hetbe 1

oAMp3HyBate)

Ckonije,

®doTtorpadum:
Mpo6a 6p.1
Mpen ncnutyBate Mo ncnutyBake
AEMOHWMJA” TAEMOHWMIAY
FEBT ENMAIA NEBIrennJdA
-1 a-1
14,20 + 14,70 m 14,20 + 14,70 m
Mpo6a 6p.2

[lo ncnutysarwe

Mpen ucnutysawe

HWJIA”
r;EBrEni\JdA

-
14,20 + 14,70 m

"AEMNOHNJIA
FEBIreEJiVJA

a-1
14,20 + 14,70 m

@al=p

23.01.2017 rog. Mpecmetan: Mepuua AHAOHOBCKM

Mpwnor 6p. 6.5.1
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WHTEMPUPAH MEHALIMEHT CUCTEM

@O®® Krebs und Kiefer

MCHMTyBaI-be Ha TO4YKacTa jaKOCT Ha NPUTUCOK

PLT

OGjekT:

Henonwuja, NeBrenuja

TexHn4kun 6p.:

[MpoBepka Ha NPUMEpPOKOT

NAAB_295/1_12/16

HenpaeunHa cdopma

Ycnos 1: 0,3W<D<W
Ycnos 2: L>0,5-D
_ wW,+ W,
B 2
4
D:=—.W-D
T
J. = P
5 Dg
= O
P.6p| OynHaTtuHa [Onabounna §§ i L D D, 7 = donujauuja
QO
O O
© & cm cm cm cm? kN MPa
1 -1 14,20+14,70 H 5,8 8,5 2,5 18,47 0,146 0,079 HopMmarsHa
2 a-1 14,20+14,70 H 5,3 8,5 2,3 15,53 0,118 0,076 HopMarsHa
3 -1 14,20+14,70 H 3,6 8,3 3,3 15,13 0,816 0,54 HopMarsHa
4 -1 14,20+14,70 H 2,1 8,2 3,3 8,83 0,156 0,18 HopMarsHa
5
6
7
8
9
3abenewka:
WcnuTan: Papocnas JoBaHOBCKU
Ckonije, 16.01.2017 MpecmeTan: Mepuua AHOOHOBCKM

[ Mpunor 6p.6.5.2




UcnutyBare ToukacTa jakocT Ha nputucok (PLT)

ISRM: Point load test

OG6jekT: JenoHuja Bo 'eBrenuja, c.Kowcko TexHu4Kn 6p.: Nre_174_12/16
HenpasunHa dopma
[poBepka Ha NpuMepoKoT
Ycnos 1: 0,3W<D<W
Ycnos 2: L>0,5D
Wi+ W,
W= 2
4
DiZ=—.W-D
/3
P
js - Fg
g E w L D D2 P Is Is
P.6p] OynHatnHa | [Ona6ounHa \§ E donvjaumja © L0
QO
O O
& cm cm cm cm? kN MPa MPa
1 H HopmasHa 5,05 6,1 3 19,30 0,337 0,17 0,16
2 O-1 11.20-11.80 H HopmasHa 4,65 6,3 2,7 15,99 0,35 0,22 0,20
3 H HopmasHa 5,15 6,4 2,6 17,06 0,439 0,26 0,24
4 H HopMarHa 7,75 12 4.5 44,43 1,354 0,30 0,35
5 a-2 8.80-15.00 H HopMarnHa 7,65 12 41 39,96 4,338 1,09 1,21
6 H HopMarnHa 7,65 11,6 4.3 41,90 3,786 0,90 1,01
7
8
9
10
3abenewka:
Wcnutan: AneH JaknmoBcku
Ckonje, 16.01.2017 Mpecmetan: MapTtuHa Jocudoscka

Mpunor 6p.6.5.3
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::: G E I N G McnutyBame ToukacTa jakocT Ha nputucok (PLT)
@®@®® Krebs und Kiefer ISRM: Point load test

OG6jekT: JenoHuja Bo 'eBrenuja, c.Kowcko TexHu4Kn 6p.: Nre_174_12/16
HenpasunHa dopma
[poBepka Ha NpuMepoKoT
Ycnos 1: 0,3W<D<W
Ycnos 2: L>0,5D
Wi+ W,
W= 2
4
DiZ=—.W-D
4
B P
js - Fg
2 E w L D D.? P Is Is
P.6p] OynHatnHa | [Ona6ounHa \§ E donvjaumja © L0
QO
O O
0g cm cm cm cm? kN MPa MPa
1 H HopMarnHa 71 11 3,4 30,75 0,336 0,11 0,11
2 0-3 3.30-8.00 H HopMarHa 6,2 9,6 3 23,69 0,442 0,19 0,18
3 H HopMarHa 6,7 10,4 3,3 28,17 0,472 0,17 0,17
4 H HopMarnHa 7,05 11,6 3,4 30,54 1,026 0,34 0,35
5 0-6 7.00-10.00 H HopMarnHa 7.1 12 3,6 32,56 0,976 0,30 0,32
6 H HopMarHa 6,7 9,8 3,4 29,02 0,991 0,34 0,35
7
8
9
10
3abenewka:
WcnuTan: AneH JakumoBCKu
Ckonje, 18.01.2017 Mpecmetan: MapTtuHa Jocudoscka

Mpunor 6p.6.5.4
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@®@O®® Krebs und Kiefer

BIMMNBAHE BOOA BO KAPTIA

OG6jexT: lenoHunja Bo NeBrenuja, c.Kowscko

TexHuukm 6poj: UP_174_12/16

TexuHa BO Bpeme Ha
AynHatuHa |[[Ana6ouuHa (m) Tlonue/Kocpa npupoaHa cocTtojba TexuHa no Pasnuka (g) MpouenTyana notonyeame
op. @) notonyBame (g) pasnuka (%) (h)
a-2 8.80-15.00 1 299 301,4 2,4 0,80 24 h
a-3 3.30-8.00 7 354 357,8 3,8 1,06 24 h
-6 7.00-10.00 2 403,9 405 1,1 0,27 24 h
3abeneLwka:
U3pabotun: AneH JakMMOBCKM
Dara: 18.01.2017 roguHa MpecmeTtan: MapTuHa JocmugoBcka

Mpwnor 6p.6.6
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®0O®® Krebs und Kiefer

TABENAPEH NPErMEQN HA ®U3NYKO-MEXAHUYKUTE
KAPAKTEPUCTUKU HA 3ACTANEHUTE MATEPUJAIIU

OG6jekT: JenoHunja Bo NeBrenuja, c.Kowcko
DOynnatuuu: -1, 0-2, -3, O-4, O-5, 0-6

BonymeHcka
BonymeHcka TouykacTa
TeXuHa Bo CoppxuHa Ha |Cneuun-puyHa . CogpxuHa Ha| .
OsHaka npUpoaHa TexuHa B%cyaa Boga TexvHa TpuakcujaneH onut | MpOKTOPOB ONKUT kapBoraTy jakocT Ha
cnopeg AC . cocTojba NpUTUCOK
[ynHatuha | Ana6ounHa [m] coctoj6a
Knacu-
dukauvja
p Pd W, ps Q' c' 2 Pdmax | Wopt CaCOs Js(50)
Mg/m’ Mg/m?] %] [ | kNmY | mgm?| (%] %] [MPa]
1 2 3 4 5 6 7 8 9 10 11 12 13
0.10-2.00 SFc 1,825 1,682 8,49 2,640 31,23 96,61
a-1 2.00-6.00 SFs 2,190 2,067 6,00 32,76 95,14
11.20-11.80 2,407 0,20
02 6.20-8.80 SFs 11,33 2,626
8.80-15.00 2,659 0,86
n-3 3.30-8.00 2,349 0,16
n-4 0.40-8.00 SFs 2,205 2,073 6,39 34,21 93,81
0.00-5.00 SFs 0,77
n-5
5.00-8.00 SFs 2,193 | 8,10
0.30-6.00 SFs
n-6
7.00-10.00 2,457 0,34

[Mpwrior 6p.6.7
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RMR cucrtem
Bieniawski (1989)
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RMR cuctem (Bieniawski 1989) — (AIHTeH3MBHO UcnykaHu A0 pacngHaTy rpaHUTK- )

A.NMAPAMETPU 3A KNACUOUKALUNJA N HUBHU PEJTUHI

MapameTtap Ownjana3oH Ha BpeaHoCTUTE
UHpekc Ha
jakocT Jc
1. JakocT J(Mpa) >10 4-10 2.4
Ha MOHO-
nuTHUTe | Jakoct Ha
Oenoeu NPUTUCOK >250 100-250 50-100
op(MPa)
noeHu 15 12 7
2. MNokasaTten Ha
kBanutet RQD (%) 90-100 75-90 50-75
NMOEeHn 20 17 13
3. Pacrojaue mefy >2m 0.6:2m 0.206m
NYKHaTUHU
NnoeHun 20 15 10
MHory panagu BpaHoBuaHM BpaHoBuaHM
nYKHATUHM NYKHaTUHCKN NYKHaTUHCKN
HeKOHTMHYMpaHH NOBPLUMHMN NOBPLUMHMN 3anonHuTen
. OT1BOp < 1TMM OTBOp < 1TMM >5 mm
4.CocTtojb6a Ha Be3 oTBOp Cnabo CwvnHo ne6enuHa
nykHaTUHUTE Caexn M3MeHeTH M3MeHeTU unu oTeop >5
nyl;l:;r:::xu NYKHaTUHCKU NYKHaTUHCKU MM
SUAOBM SUAOBM KoHTUHYyupaHu
NOEeHU 30 25 20
OoToK Ha
10 m
AOJKMHA
opn TyHen Be3 poTok <10 10-25 25-125 >125
(n/MuH)
OpHoc
5.CocT- mery
oj6a Ha NPUTUCOK
noasem- oA Bopa
MHa M may.
Boaa rnaBeH 0 <0.1 0.1-0.2 0.2-0.5 >0.5
HanoH
FeHepan-
Ha LlenocHo cyBo BnaxHo Kanewse Teuewe
cocToj6a
NOeHn 15 7 4 0
B. NONPABKA 3APAOU OPEHTALUUJA HA MYKHATUHUTE
OpueHTauuja Ha MHory
npoTerakeTo U naj Ha M
HOTy NOBOJIHO LOob6po HenoBonHo HEeNnoBONHO
nyKHaTUHUTE
Tywenu u 0 -2 -5 -10 12
PyAHWUM
Moenn  "TEMENM 0 -2 -7 -15 -25
KOCUHU 0 -25 -50 -60

B. KIIACU HA KAPTIECTU MACU OOPEOEHU

O[] BKYNHNOT 36UP HA 5O0OBU

PejTuHr 100-81 80-61 60-41
Knaca 6p. | 1} 1]l
MHory no6pa [Nob6pa kapnecTta Mosonxa MHory cna6a
Onuc KapnecTa KapnecTa
KapnecTa mMaca maca
maca maca
I'. TONIKYBAHE HA KITACA HA KAPMECTUOT MACUB
Knaca
gpo;e;:?bzpﬂeame Ha 20 roavHu 1 roguHa 1 Hepgena 10 caatn 30 MuHyTHK 3a
ARXKY 3a15m 3a10 m 3a 5m 3a2,5m im
HenoArpageH pacnox
Koxe3uja Ha macusoT >400 300-400 200-300 100-200 <100
(kPa) (>300) (200-300) (150-200) (100-150) (<100)
Aron Ha BHaTpeLllHoO > 45 35-45 25-35 15-25 <15
TpUEeHe (> 45) (40-45) (35-40) (30-35) (<30)

FEVHI Kpe6c yHa Kudep UHTepHewHn u gp. OO




RMR cuctem (Bieniawski 1989) — (lenyMHO MCNyKaHW A0 KOMMAKTHU rpaHnTU-Y)

A.NAPAMETPU 3A KNACUDOUKALINJA U HUBHU PEJTUHI

MapameTtap Ownjana3oH Ha BpeaHoCTUTE
WUHpekc Ha
jakocTt Je
1. JakocT | (MPa) >10 4-10
Ha MOHO-
AUTHUTE JakocT Ha
Oenoeu NPUTUCOK >250 100-250
op(MPa)
noeHu 15 12
2. MNokasaTten Ha
kBanuteT RQD (%) 90-100 75-90 25-50 <25
NMoeHn 20 17 8 3
3. PactojaHue mefy >2 M 0.6-2m 60-200 MM <60 MM
NyKHaTUHU
NnoeHun 20 15 8 5
MHory panaBu Bpaxosuanu PaBHu u rnatkn
NYKHaTUHCKM Mek
NyKHaTUHU NyKHaTUHU MU
NOBPLUMHMU 3anonHuTen
HekoHTUHYMpaHu 3anonHuTen co
. OT1BOp < 1TMM >5 mm
4.CocTtojb6a Ha Be3 oTBOp pebenuHa <5
Cnab6o nebenuHa
nyKHaTMHUTE CBexu mm OtBOp 1-5
U3MeHeTn unm oteop >5
NYKHaTUHCKMN MM
NYKHaTUHCKMN MM
31MaoBU KoHTuHyMnpaHm
SUgoBu KoHTUHYupaHu
NOEeHU 30 25 10 0
OoToK Ha
10 m
AOJKUHA
oa TyHen Be3 poTok <10 10-25 25-125 >125
(n/MuH)
OpHoc
5.CocT- mery
oj6a Ha NPUTUCOK
noasem- oA Bopa
MHa M Mal.
BoAa rnaBeH 0 <0.1 0.1-0.2 0.2-0.5 >0.5
HanoH
FeHepan-
Ha LlenocHo cyBo BnaxHo Kanewse Teuewe
cocToj6a
NOeHn 15 7 4 0
B. MONPABKA 3APAOU OPEHTALMWJA HA NYKHATUHUTE
OpueHTauuja Ha Mory
npoTterakeTo U nag Ha
MHory nosonHo LOob6po HenoBonHo HEenoBONMHO
NyKHaTUHUTE
Tywenu u 0 -2 -5 -10 12
pyaHuLM
Moenn  "TEMENM 0 -2 -7 -15 -25
KOCUHU 0 -25 -50 -60
B. KITACU HA KAPMNECTU MACWU OOPEOEHU O BKYNHUOT 36UP HA BOOOBU
PejTuHr 100-81 80-61 40-21 <21
Knaca 6p. | 1} v \')
MHory cnaba
Onue MHory no6pa HOo6pa kapnecTta Cnab6a Kapnecra
Kapnecrta maca maca KapnecTta maca maca

I'. TOJIKYBAHE HA KITACA HA KAPMECTUOT MACUB

Knaca
MpoceHo Bpeme Ha 20 roavHu 1 roguHa 1 Hepgena 10 caatn 30 MuHyTHK 3a
oapXyBatbe Ha

3a15m 3a10 m 3a 5m 3a2,5m im
HenoArpageH pacnox
Koxe3uja Ha macusoT >400 300-400 200-300 100-200 <100
(kPa) (>300) (200-300) (150-200) (100-150) (<100)
Aron Ha BHaTpeLllHoO > 45 35-45 25-35 15-25 <15
TpUEeHe (> 45) (40-45) (35-40) (30-35) (<30)

FEVHI Kpe6c yHa Kudep UHTepHewHn u gp. OO
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Hoek-Brown
Classification
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Major principal stress (MPa)
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Minor principal stress (MPa)

Analysis of Rock Strength using RocLab

Shear stress (MPa)
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Hoek-Brown Classification
intact uniaxial compressive strength = 10 MPa
GSI=32 mi=32 Disturbance factor = 1

Hoek-Brown Criterion

mb=0.249 s=1.2e-5 a=0.520
Mohr-Coulomb Fit

cohesion = 0.114 MPa friction angle = 22.92 deg
Rock Mass Parameters

tensile strength = -0.000481 MPa

uniaxial compressive strength = 0.028 MPa

global strength = 0.593 MPa

modulus of deformation = 561.01 MPa

0.0 O

A

0.2

03 04 05 06 07 08 09 1.0 11 1.2
Normal stress (MPa)



Major principal stress (MPa)

05 .....

0.0 0.5 1.0
Minor principal stress (MPa)

Analysis of Rock Strength using RocLab

Shear stress (MPa)

2.07

-
)

-
o

o
3

Hoek-Brown Classification
intact uniaxial compressive strength = 25 MPa
GSI=47 mi=33 Disturbance factor = 1

Hoek-Brown Criterion
mb =0.749 s=0.0001 a=0.507

Mohr-Coulomb Fit
cohesion = 0.268 MPa friction angle = 38.95 deg

Rock Mass Parameters
tensile strength = -0.005 MPa
uniaxial compressive strength = 0.284 MPa
global strength = 2.797 MPa
modulus of deformation = 2103.49 MPa

0.0

0.5

1.0 1.5 2.0 25
Normal stress (MPa)



HOHeBHUK 3a ucnutyBawe BN no meton Ha Lefranc

Ume Ha MpoekT

UcTtpaxHo mecTo

KoopauHatu (m)

EnabGopat of reoTexHu4kM uctpaxHu paboTtun 1 nabopaTopuckm NcnuTyBama 3a BpeMeHa MUHN

AenoHuvja Ha nokauuja Bo Hoso Komnscko - MeBrenuja

na-1

Y:7622560 X:4558173 Z:206.7

ETAXA 6p.: 1
1 O6noxHa konoHa /
2 g HMB /
3 = lMoyeTok Ha eTaxa, S 0
(o]
4 x CpeaviHa Ha eTaxa, M 1
5 [Ho Ha eTaxa, B 2
@ ObnoxHa konoHa, Cp (mm) /
o WcnutyBaHa etaxa, Ts (mm) 146
o t t Vv \'/ Q=Vit
z min sec | m3 m3/s m/s
s g 3 180 0,2000 0,00020 0,0000011 3,01E-07
: g ° 6 360 0,4000 0,00041 0,0000011 3,01E-07
oI a 9 540 0,5000 0,00051 0,0000009 | 2,51E-07
9z T 12 720 0,6000 0,00061 0,0000008 | 8,29E-07
| =J 15 900 0,7000 0,00071 0,0000008 | 2,11E-07
5
x
V, Q
900 = t L= 2,0000
| r= 0,0730
: H=H.="_ 1,0000
i H=Ho —
GWL E

x
P
«—i | —»
i
1
«—i - —
L _________ {TS R e e M
1
-«— | —
|
i
I
i
v ; B
l i
I

Mpwnor 6p. 8.1
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[OHeBHUK 3a ucnutyBawe BAIN no meton Ha Lefranc

Ume Ha MpoekT

UcTpaxHo mecTo

KoopauHatu (m)

Enabopat of reoTexHWYKkn UCTpaxkHU paboTu 1 naGopaTopuckm UCNUTYBaka 3a BpeMeHa MUHM

AernoHuvja Ha nokauuja Bo Hoso Komnscko - 'esrenuja

na-4

Y:7622 414 X:4558 145 Z:225.3

ETAXA 6p.: 1
1 O0OnoxHa KonoHa 0,131
2 € HMNB 0
3 = MNMoyeTok Ha eTaxa, S 6
(o]
4 x CpeguHa Ha eTaxa, M 7
5 [Ho Ha eTaxa, B 8
o ObnoxHa konoHa, Cp (mm) 131
o WcnutyBaHa etaxa, Ts (mm) 116
o t t \" \'} Q=V/it k
z min sec | m3 m3/s m/s
s g 3 180 0,8000 0,00082 0,0000045 | 1,84E-07
: g o 6 360 1,5000 0,00153 0,0000042 | 1,73E-07
oz Q 9 540 2,0000 0,00204 0,0000038 | 1,53E-07
2z T 12 720 2,7000 0,00275 0,0000038 | 2,21E-07
cb 15 900 3,2000 0,00326 0,0000036 | 1,47E-07
S
x
V, Q
0.00 %_ L2 L= 2,0000
i r= 0,0580
: H=H.=" 7,0000
i H=Ho —_—
GWL 2 &

h
:
i
1
«—i - —p
_________ P N I,
=>
-«— | >
I
i
-«— | —
1
i
y i B
Il
1

Mpunor 6p. 8.3



OHeBHUK 3a ucnutyBawe BN no meTton Ha Lefranc

Wwme Ha MpoekT

UcTpaxHo mecTo:

EnabGopat of reoTexHuukM uctpaxHu paboTtun 1 nabopaTopuckim NcnuTysama 3a BpeMeHa MUHN

AenoHuvja Ha nokauuja Bo Hoeo Komnscko - MeBrenuja

na-5
Koopannatu (m):  y. 7600470  X:4558207 Z:2175
ETAXA 6p.:
1 O0OnoxHa KonoHa 0,131
2 g HMB /
3 = [Mo4yeToK Ha eTaxa 4,0
(o]
4 < CpeguHa Ha eTaxa, M 6,0
5 [Ho Ha eTaxa, B 8,0
o ObnoxHa konoHa, Cp (mm) 131
o WcnutyBaHa etaxa,Ts (mm) 116
o t t \" Vv Q=V/it k
E min sec I m3 m3/s m/s
S o 1 60 4,0000 0,00408 0,00007 1,13E-05
e 2 2 120 7,0000 0,00714 0,00006 9,86E-06
ez 3 180 10,0000 0,01019 0,00006 | 9,39E-06
33 7 420 14,0000 0,01427 0,00003 2,30E-05
5 g 10 600 21,0000 0,02141 0,00004 5,91E-06
e @ 15 900 38,0000 0,03874 0,00004 7,13E-06
4 20 1200 51,0000 0,05199 0,00004 8,98E-06
= 30 1800 80,0000 0,08155 0,00005 7,51E-06
V, Q
0.00 = f L= 02000
i r= 0,0580
; H=H.=" 6,0000
i H=Ho _—
GWL 2 v

h
!
i
1
«—i -
_________ P T N .
S
— |
1
i
—— | —_—
1
i
y ; B
li
1

Mpunor 6p.8.4



[OHeBHUK 3a ucnutyBawe BAIN no meton Ha Lefranc

Ume Ha MpoekT

UcTtpaxHo mecTo:

Enabopat of reoTexHWYKn UCTpaxkHU paboTu 1 naGopaTopuckm UCNUTYBaka 3a BpeMeHa MUHM

AernoHuvja Ha nokauuja Bo Hoso Komnscko - eBrenuja

na-6
Koopamnatu (m):  y. 7600506  X:4558194 2Z:210.7
ETAXA 6p.:
1 Ob6noxHa konoHa 0,131
2 € HMB /
3 = [NoyeTok Ha eTaxa 8,0
(o]
4 x CpeaviHa Ha eTaxa, M 9,0
5 [Ho Ha eTaxa, B 10,0
@ ObnoxHa konoHa, Cp (mm) 131
o WcnutyBaHa etaxa,Ts (mm) 116
o t t Vv \'/ Q=V/i k
z min sec | m3 m3/s m/s
s g 2 120 1,5000 0,00153 0,00001 1,41E-06
: g ° 4 240 2,6000 0,00265 0,00001 1,22E-06
oI a 6 360 3,6500 0,00372 0,00001 1,14E-06
9z T 9 540 5,0300 0,00513 0,00001 4,28E-06
| =J 12 720 6,4000 0,00652 0,00001 1,00E-06
§ 17 1020 8,6000 0,00877 0,00001 9,50E-07
23 1380 10,8000 0,01101 0,00001 8,82E-07
V, Q
0.00 —%— L L= 0,2000
i r= 0,0580
; H=H.="_ 9,0000
i H=Ho -
GWL v

7\ :
i s, M
L | pemn e = e e s
-— | —>
!
—i i
A 4 : r B
bl
1

Mpwnor 6p. 8.5
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J13Y UHCTUTYT 3a jaBHO 3apaBje Ha Peny6nnka MakepoHuja

¥a. 50 Aveuauia®™ 6p.6 1000 Cronje
TenedoH: (02) 3125-044, 3226-510; dakc: 3223-354
www.iph.mk

Bpoj: 230/2017
W3BELLTA] Of1 TECTUPALLE Natym: 07.02.2017

J3Y WHETWTYTOT 3a jaBHO 3apaRje Ha Penybnuka Makeposuia - Ckonje e akpeautvpad of MAPM co cepTudurat op. fIT-005, cnopes Gapatbara o
cTanaapaoT MKS EN ISO/IEC 17025 : 2005, 33 XeMUCKO, MAKPOGMONOLKG WU PagUeNoLIKG TECTURabE Ha XpaHa, BoAd, NPeIMETH 3a onwTa ynotpeba,
thapMaLesTCiu NPOUIBOAKM, 3ePOCOAK, MOYBA U FPBARXKHM MaTepujani.

. Ho
J1a6. 6poj: 230/2017 FEWMHI KPEBC YH/ KUOEP UHTEPHELLHA U AP.BOO
Aatym Ha nevatere: 07.02.2017 YI1.60PWUC TPAIKOBCKIA BP.111,1050-CKOMIE
CKOMIE

34PABCTBEHA BE3BEAHOCT HA BOAATA

NOAATOUN 3A MPUMEPOKOT
Mpumepox: BOIA 3A NMUEHLE

1 Matuden 6poj: 4027882280003
MepHo MecTo: JynHaTtvHa co nuesoMetap WU/-1, c. Hoso Kotscio - lesrenmja
Bua BogoBoaeH objexT: Bywen GyHap |

JaTtym Ha 3emarbe: 23.01.2017 AaTtym Ha npuem: 24.01.2017 Co nucmo: nucmo 6p. 03-306/2 op 23.01.2017

CrpaHka 3a Hannata: MEVHT KPEBC YH[ KMOEP UHTEPHELLHN W AP.A00

XHUrHMeHO - TEXHUUKY KaPaKTEPUCTUKRIA: CUPGBa, HEXIopUpaHa Boja
PeauayaneH xnop: mg/l
JatyM Ha 3aBpLUyBakse Ha TecTuparbaTa: 06.02.2017

SAGENELLIKU

[WAEHTMOUKALIIA HA NJIAH 3A 3EMAHLE MPYIMEPOLM

HaroMeta : PEIYNTATOT ce OAHECYBA UCKYSHAG HA AHANMINPAHAOT NPKMEPOK. PE3yTaToT MOXE A Ce PENPOAYLMDE UCKITYHMBO BO LEnMHa. He cMee fa ce yrioTpeGysa 80
PEKEAMHY LIeNH.

OBPA3ELL BP. OB5.10 01 Bepa. 3 CtpaHa L oa 3




J3Y UHCTUTYT 3a jaBHO 3ApaBje Ha Peny6nuka Maxenonnja

vn. .50 Ausuzaunia™ 6p.6 1000 Cronje
TenedoH: (02) 3125-044, 3226-510; daxc: 3223-354
www.iph.mk
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U3BELUTA] o4 TECTUPAIBE

Bpoj:

230/2017
Batym: 07.02.2017

J3Y MHCTHTYTOT 3a jaBHO 3apasje Ha PeriyBnuia MakeaoHuja - Conje e akpeauiupart 04 MAPM co ceptudueat 6p. JTT-005, criopen Haparata oA
cranaapaoT MKS EN ISO/IEC 17025 @ 2005, 33 XeMUcKko, MAKPOBMOOUIKO M PaAWONOLLKD TeCTWPathe Ha XpaHa, BOAa, NPDEAMETH 3 OniiTa yroTpeba,
drapMaLIeBTCKU NPOUIBOAK, 2EPOCOM, NOUBA W FPAAEKHN MaTepujai.

JatyMm Ha 3aBplLyBathe

NEPUOOMMYEH NPEMNEA HA BOOA (PN3UHKO-XEMWUCKK) 06.02.2017
GU3NYKY MOKAATENH S | Pesyrrar En. Mepka MaxDK | Metoaa
* | Boja H.A. crenenu Pt-Co 20
* | MaTHOCT > 100 NTU 1,5
DUBUUKO-XEMUCKM MOKASATENA ‘Pesyntat | Ea. Mepka MaxDK | Metoga.
pH 7,94 95 150 10523:2008
FloTpouryeadka Ha KMnO4 10,43 mg/l 8 150 8467
EfexTponuTcka cniposogimeoct (Ha 20°C) 585 yS/em 1000 IS0 7888:1985
XeMdckv nokasaTenn -~ - ‘Pesyntar | En. Mepxa MaxDK |~ MeToga -
* | AMoHwjar (NH4) 0,016 mg/| 0,5
HurpuTu HA. g/t 0,1
Hurparu 0,16 mg/t 50
Xnopsam 15,602 mgfl 250 150 9297:1989
Cyndatu 34,58 mafl 250
Heneso 0,088 mg/l 0,2
MaHraH 0,06 mg/l 0,05
Kanumym 43,286 mg/l 150 6058:1984
MarHe3uyM 24,3 mg/l 150 6059:1584
BryrnHa TpAuHa 11,669 dH® 150 6059:1984
KapboHatHa TBpAvHa 16,408 dHe 1509963 (1,2)
* | baxap 0,011 mgfi 2
* 1 LinHx 0,175 mgfi 3
* | Onoso 0,014 mg/l 0,01
* [ Kagmpym H.A. mg/l 0,005
* | KoBant 0,016 mg/l
* [ Huxen 0,011 mafl 0,02
* | XpoM BKyneH H.A. mg/l 0,05
* 1 ApceH 0,87 Ha/l 10
m-ankanureT 5,86 mmol/t HC IS0 9963 (1,2)
p-ankanuter H.A. mmol/t HCE IS0 9963 (1,2)
XuapokapboHat (HCO3) 357,46 mag/l IS0 9963 (1,2)

Co * ce O3HA4eHU pesynTaTit 0j] TECTUPAILE BOOHEHW CO HeakpeaTURaHY METoAU

Criopes, HCrTyBaHuTe napaMeTpy, npumepoxoT HE OAFOBAPA HA:
MpaBuHuK 3a GeabegHoct Ha sopata (Cn. eeckic Ha PM 6p. 46/08)

Wapabotun:
Ji-p cum. BecHa KocTuk
hapmaLesT cne.

Havanuux Ha Maboparopija 3a ucnuTyeate Ha Boal
I-p cun. BecHa Koctuk
dapMaLesT cned.

Becue Hoedr uu

HanoMeta: PeayATaToT (e OHECYSa MCKNYUUBO Ha aHANWIUPEHUOT NPLMEPoK. PeaysiTaToT MoXe Aa ce PENpOaYLIMPE MCKNYYMBO BO yeniHa, He cuee fla ce ynorpeysa so

peKnaMbu tenn.

OBPA3EL] 5P, OB5,10 01 Beps. 3

Crpaka 2 o 3



J3Y UHCTUTYT 3a jaBHO 3apaBje Ha Peny6nvka MakenoHuja

Yn. ,50 Ausuauja" 6p.6 1000 Ckornje
Tenedon: (02) 3125-044, 3226-510; dakc: 3223-354
www.iph.mk
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CTPYYHO MUCNEHE

Bpoj: 230/2017
Hatym: 07.02.2017

INa6. 6poj: 230/2017

Aatym Ha nevarterse: 07.02.2017

Jo

TEWHI KPEBC YHA KN®EP UHTEPHELLHN U AP.A00O

CKOMIE

30PABCTBEHA BE3BEQHOCT HA BOOATA

YN.BOPUC TPAJKOBCKI BP.111,1050-CKOMMIE

NMOAATOLIN 3A NMPUMEPOKOT

MpumMepok: BOAA 3A NUEHE

MatudeH 6poj: 4027882280003

MepHo mecTo: [ynHaTtuHa co nuesomeTap M-1, c. HoBo Korscko - MeBrenuja

Bun BogoBoaeH objekT: BylueH GyHap

[atym Ha 3eMarse: 23.01.2017

[Jatym Ha npuem: 24.01.2017

Co nucmo: nucMo 6p. 03-306/2 op 23.01.2017

CrpaHka 3a Hannata: FTEMHI KPEBC YH[, KW®EP MHTEPHELLHIT 1 AP.A00

XUrneHo - TeXHUYKN KapakTepucTuK: CMpoBa, HEXJIOpUpaHa BoAa

PesumyaneH xnop: Mr/nur.

[atyM Ha 3aBpuiyBakbe Ha TecTuparkarta: 06.02.2017

Knaca:

CTPYYHO MUCIEHLE:

McnuTaHWoT NpUMepoK CUpoBa HexJsiopyMpaHa Boja 3a nuetbe HE OJAJTOBAPA Ha 3aKoHCKMTE W CTpY{HU Nponucu
BO OfIHOC Ha DH3HYKO-XeMHCKa aHa/M3a 3apaiy 3rofeMeHa MaTHOCT U 3rofieMeHa notpollyBadka Ha KMHO4, kako u
3apajiv 3rofieMeHa CoAPXMHA Ha MaHraH 1 ooBo. MoTpebHo e Aa ce BpLUM KOHAMUMOHUparbe U PeAOBHa AesuHpekuuja
Ha BoJaTa 3a [la MOXKe [a Ce KOPWCTU Kako BOAa 3a nuemse. McnuTtaHnoT npuMepok Boja 3a nuerse HE E BE3BE/IEH 3a
KOHCYMUpare of} CTpaHa Ha YOBEKOT.

Havannuk Ha OpaeneHue 3a 6e3begHocTt Ha Boga U
caHuUTauuja Ha XuBoTHaTa cpeduHa

Mpod. A-p Muxaun Koqyﬁoacm

HanomeHa: CTpy4HOTO MUCIEHE A3AEHO BO OBOj W3BeILTaj He e AeN OA OMCeroT Ha akpeavTauujaTa.
HanoMeHa: Pe3ynTaToT ce ofHecyBa UCK/Y4MBO Ha aHaNU3WPaHWOT NPUMEROK. Pe3ynTaToT MOXe fa Ce PenpoAyLMpa UCKNY4UBo Bo UenuHa. He cvee fAa ce ynotpebyea 8o

PEKNaMHM LIENU.
OBPA3EL| BP. OB5.10 01 Beps. 3

Crtpada 3 oa 3
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33Y UHCTUTYT 3a jaBHO 3apaBje Ha Peny6nuka MakegoHuja

Y. .50 Aususkja” 6p.6 1000 Crorje
Tenedon: (02) 3125-044, 3226-510; daxc: 3223-354
www.iph.mk

Sgoj: 23172017
WU3BELLTAJ Off TECTUPAHE flaTym: 07.02.2017

I3Y WMHcruTyTOT 33 jaBHO 3Apasje Ha Penybnvka MakegoHuja - Cronje e akpeauTupat od UAPM co ceptudwkar 6p. AT-005, cnopes Gapatbata of
cTaraapaoT MKS EN ISQ/IEC 17025 : 2005, 3a XeMUCKO, MAKDOBUONOLIKO ¥ pafvoOWKD TECTUPpabe Ha XpaHa, BoAa, NPEAMETY 3a OnlliTa ynoTpeba,
$HapMaLEBTCKu NPOUIBOAM, AEPOCONH, FIOYBA M FPAZEeXHW MaTepujant.

- Ao
Na6. 6poj: 231/2017 FEWHT KPEGC YHA KM®EP UHTEPHELUH W 4P.OOO
JatyM Ha nevaterse: 07.02.2017 YN.EOPWUC TPAIKOBCKW BP.111,1050-CKOIMIE
CKOfIE

30PABCTBEHA BE3BEAHOCT HA BOOQATA

NOAATOLM 3A NPUMEPOKOT
Mpumepok: BOAA 3A NUEHE

[ Matuuen 6poj: 4027882280004
MepHo MecTo: [lynHaTuHa co nuesomeTap W-2, ¢. HoBo Kokhcko - l'eBrenuja
Bun eonoBofeH objexT: byweH GyHap ]

Jlatym Ha semaibe: 23.01.2017 AatyM Ha npuem: 24.01,2017 Co nucmo: nucMo 6p. 03-306/2 oa 23.01.2017

CTpaHka 3a HannaTta: MEWHI KPEBC YHA KMGEP MHTEPHELLH 1 AP.AOO

XUMMEHO - TEXHWLKM KapakTepucTukK: Cuposa, HeXnopupata Boja
Peanayanes xnop: mg/|
[laTyM Ha 3aBpllyBarbe Ha Tectuparbata: 06.02,2017

BABENEWKW .

[MAEHTUOUKAUMIA HA TTAH 3A 3EMAFBE TIPUMEPOLIM - = o e

HaroMeHa : Pesysaror ¢e OHECYBa CKNYWMB0 Ha aHANUMPAHUOT NpuMepox, PEaynTaToT MOXe A3 Ce PENPOAYLIMPA MCKAYHHBO BO Ligfltha. He cMee na ce ynoTpebysa B0
PEKFAAMHY Leni,

OBPA3EL BP. OB5.10 01 Bep3. 3 Crpava loa 3



J3Y WHCTUTYT 3a jaBHo 3apasBje Ha Peny6rika MakepgoHHja

Yn. 50 Ausuanja” 6p.6 1000 Cronje
Tenedon: (02) 3125-044, 3226-510; Pakc: 3223-354
www.iph.mk

W3BELLTAJ Ol TECTUPALLE

J3Y WHCTMTyTOT 33 jasHo 3apasje Ha Penybnnka Maregoruja - Cromje e akpepuTupaH oA MAPM co cepTudukar 6p. NT-005, ciopes GapatbaTa oA
craHgapsoT MKS EN ISOfIEC 17025 ; 2005, 32 XeMUCKQ, MWKPOGMONOLLKO 1 PBAMONOLEKO TECTUPaHbE Ha XPaHa, BoAa, FIPEMETH 3a onuTa ynotpeba,
thapMaLEBTCKK NPOU3BOAM, BEPOCORK, TIOHBA U IPaJIEHHN MaTepujand.

datym: 07.02.2017

]

NEPMOAMYEH NMPErNEA HA BOAA (©M3UYKO-XEMUCKM) ﬂaw”ogagzagg?fa“’e

OU3ALKIN TTOKA3ATEIN ' S ' ‘Pesyntatr | Ep. mepka U | MaxDK MeToaa

* 1 Boja H.4. cTenesn Pt-Co 20

* | MatHocT > 100 NTU 1,5

[OVBVUKOXEMMCKM NOKASATERM ' Pesyntar | Ep.mepka | U | MaxDK | Metopa
pH 8 9,5 IS0 10523:2008
Motpoulyaayka Ha KMn0O4 11,06 mg/t 8 15O 8467
EnekTponiTcka CripoBoAnmeocT {Ha 20°C) 449 pS/om 1000 150 7888:1985
]%MMCKM nokazatenu ! Peayntar | En. mepka - U .| MaxDK | ‘Meroma

* § AMoHvjak (NH4) 0,018 mgfl 0,5
Hurputi H.A. mag/fl 0,1
HuTpartu 0,412 mg/l 50
Xnopuau 9,929 mag/l 250 150 9297:1989

* | Cyndatu 13,46 mgA 250

* | ¥enezo 0,217 mg/t 0,2
Manran 0,088 mg/l 0,05
Kanuwmym 65,731 mgft IS0 6058:1984
MarHesuym 25,272 mg/l 1S0 6059:1984
BxynHa TBpAKHa 15,035 dH° 150 6059:1984
KapboHatHa TBpAMHA 13,776 dH® IS0 9963 (1,2)

* i bakap 0,055 mg/l 2

* | LK 0,02 mg/l 3

* | Onoeo H.A. magy/ 0,01

* | KagMuym H.f mg/l 0,005

* | KoBant H.A. mg/l

* | Huken 0,022 mgfl 0,02

* [ Xpom siyneH H.&- mg/l 0,05

* 1 ApceH 3,83 Hoft 10
m-ankanuTer 4,92 mmaolfl HCI 150 9963 (1,2)
p-ankanreT H.A. mmol/t HA 1S0 9963 (1,2)
Xunpokap6onatu (HCO3) 300,12 mgfl IS0 9963 (1,2)

Co * ce O3HAUEHW PezyRTaTH Off TECTHparbe A0GMEHU CO HEBKDEUTUPAHW METOK

Cnopes UCNUTYBaHKTE [apaMeTpy, NPUMEpoKoT HE OArOBAPA HA:
MpaBwiHUK 33 GeabeaHoct Ha BoaaTa (O, BecHUK Ha PM 6p. 46/08)
Wzpabotun: Hauannuk Ha fabopaTopija 3a MCNKTYBaM-E Ha BOAW
J-p cum. BecHa KocTvik J-p cum. BecHa KocTuk
thapmMaesT cneLl. thapmMaLieBT Creld.

Becue Upedt; aud

HanoMeHa: PE3ynTaToT ce ORHECYBa UCKITYUUBO HA SHANUNPAHVMOT NPUMEPOK. PE3YATATOT MOXe A2 <& DEMPOAYLMDE MCKIYHMBO BO Lienuka. He cMee fia ce yroTpetysa 8o
peKkAaMHIA Lend,

OBPA3EL BP. OB5.10 01 Beps. 3 Crpata 2 on 3
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Bpoj: 231/2017
CTPYYHO MUCEHSE [atym: 07.02.2017
i Ho
Na6. 6poj: 231./2017 FEWHI KPEBC YHA KW®EP WHTEPHELLHN W AP.AOO
[daTyM Ha nevyaTere: 07.02.2017 YJ1.50PWUC TPAJKOBCKM BP.111,1050-CKOMIE
CKOMNIE

30PABCTBEHA BESBE[HOCT HA BOAATA

MNnoJATOUM 3A MPUMEPOKOT
Mpumepox: BOAA 3A NMUEHE

MaTtuueH 6poj: 4027882280004
MepHo MecTo: [lynHaTuHa co nuesometap UA-2, c. HoBso Korbcko - 'eBrenuja
Bua BopgosoaeH objexT: bylieH 6yHap \

Jlatym Ha 3ematse: 23.01.2017 Oatym Ha npuem: 24.01.2017 Co nuemo: nucMo 6p. 03-306/2 oa 23.01.2017

CrpaHKka 3a Hannata: FEUHI KPEBC YH/, KWOEP WHTEPHELLH KU AP.A00

XUrneHo - TEXHWUKU KapakTepucTUKK: CMpoBa, HEXNOpUpaHa Bofa
PesnfyaneH xiop: Mr/amr.

[laTym Ha 3aBplLyBatbe Ha TecTuparbata: 06.02.2017

Knaca:

CTPYYHO MUCJIEHE:

WcnuTaruoT NpUMEpoK CUPOBa HexJiopyMpaHa Boga 3a nuetbe HE O[FOBAPA Ha 3aKOHCKWUTE W CTPY4HU Nponucu
BO OJHOC Ha QIM3MYKO-XEMHCKa aHa/TH3a 3apaj 3rofieMeHa MaTHOCT W 3ro/leMeHa NoTpollyBaqka Ha KMHO4, kako u
3apaju 3rofeMeHa COAPXMHA Ha XKeNes0, MaHraH 1 Huker. MoTpebHo e Aa ce BpLM KOHAULMOHMPatLe U PEAOBHA
AesvHdekumMja Ha BoAaTa 3a la MOXe Ja ce KOPUCTU Kako BOoAa 3a NUetse. WcnuTtanuoT npuMepok Boaa 3a nuerse HE E
BE3BEEH 3a koHcyMupate of CTpaHa Ha YOBEKOT.

HavyanHuk Ha OpgeneHue 3a 6e3begHocT Ha Boaa U
caHuTauunja Ha XWBoTHaTa cpefuHa

Mpod. 4-p Muxaun Ko4yboscku

HanomeHa: CTPYYHOTO MUCNErse A3AeHO BO OBO] U3BEITa] He e /leNn Off ONCEroT Ha akpeauTauujaTa.
HanoMeHa: PesyNTaToT Ce OfHecysa UCKNYUMBO Ha aHauaupaHuoT NpuMepok. PesynTaToT MOXe /13 Ce PenpoayLMpa UCKNY|MBO BO LienkHa. He cMee fa ce ynotpebysa BO
PeKNaMHK Lenu.

OBPA3EL| BP. 0B5.10 01 Beps. 3 CtpaHa 304 3
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J3Y UHCTMTYT 3a jaBHO 3apaBje Ha Penybnuka MakeaoHuja EURErEYETRE

yn. 50 Jususuja® 6p.6 1000 Cronje |
Tenedon: (02) 3125-044, 3226-510; dakc: 3223-354
www.iph.mk

Bpoj: 232/2017
U3BELLTA] O] TECTUPAILE Jlatym: 07.02.2017

J3Y WHCTMTYTOT 3a jaBHO 3apasje Ha Penybnuka MakenoHuja - Canje e akpeAuTupan o WAPM co ceprupmrar 6p. NT-005, cnopen Gapatbata O
cTaHAapAcT MKS EN ISO/IEC 17025 : 2005, 3a Xemucko, MMKPODBHOROLLKO 1 PAAMONGILIKG TECTUPAthE Ha XpaHa, BoAa, NCAMETH 33 orilwTa ynotpeda,
hapMaLeRTCky NPOUSBOAK, AEN0COAW, NIOHBA W MPAAEKHI MATEPUANA.

i Ho
Jab. 6poj: 232/2017 [EWMHT KPEBC YHA KM®EP UHTEPHELWHA U AP.SCO
[latym Ha nevatemne: 07.02.2017 YIL.BEOPUC TPAIKOBCKHM BP.111,1050-CKOMIE
CKOnMle

3APABCTBEHA BE3BE[JHOCT HA BOAATA

NoAATOLIM 3A FIPUMEPOKOT
Npumepox: BOJA 3A NAEE

MaTtuuen 6poj: 4027882280005
MepHo MecTo: [flynHaTtuHa of nuesomeTap MA-6, ¢. HoBO KobCKo - FeBrentja
Bug, BofosogeH objext: byweH 6yHap ‘

Jatym Ha 3emarse: 23.01.2017 Datym Ha npuem: 24.01.2017 Co n1cmo: imemo 6p. 03-306/2 o 23.01.2017

CrpaHka 3a Hannata: FTEVHI KPEEC YH KNOEP WHTEPHELLIHA W AP.A00

XUrueHo - TEXHEHKKM KapaKTepucTUKK: CMpoBa, Hexnopupaxa BOJA
PeauatyaneH xnop: mg/l
JaTyM Ha 3aBpluyBarke Ha TecTuparbata: 06.02.2017

3ABENELWKK *

[ MAEHTAGUKALIMIA HA TI/IAH 3A 3EMAFDE MIPUMEPOLIM

Hanomesa : Pe3yATaToT & OHECYBa UCKAYUUBO HA AHANUEMPAHWOT NPUMEPOK. Pe3ynTaroT MOXe A2 Ce PERPOAYLMPE UCKIYYHBO BO LEMHaE. He ¢Mee fa ce ynoTpebysa b
perJIAMHIA LIERH,

OBPA3EL] BP. OBS5.10 01 Bepa. 3 Cipada ton 3




gapmanesT crned. thapMauesT criell.

Becus Hoeds ui

J3Y WUHCTUMTYT 3a jaBHO 3apaBje Ha Penybnuka MaxegoHuja
yn. 50 Jususuja® 6p.6 1000 Ckonje
TenedoH: (02) 3125-044, 3226-510; dakc: 3223-354
www.iph.mk
Bpoj: 232/2017
WM3BELLTAJ O TECTUPAIDBE Narym: 07.02.2017
J3Y WHCTUTYTOT 3a jaeHo 3gpaBje Ha Perybnuxa MaxezgoHwja - Cronje & akpeautupad of MAPM co ceptudukar 6p. NT-005, cnopea Gapatkata of
cTaHAapaoT MKS EN 1SO/IEC 17025 : 2005, 38 XeMUCKo, MIKDOBUONOLLKD ¥ PRAMOAOLLIKD TECTUPEHLE Ha XPaHa, B0/a, NMPEAMETH 33 OnLLTa yriotpeta,
thapMal|EBTCK TIPOM3BOAM, 3EPOCO/, TIOHEA ¥ rPAAEXHM MaTepujani,
NEPVOAMYEH NMPEFEA HA BOAA (®U3UYKO-XEMUCKW) ﬂaw”ogaogaggll”y Batbe
OUNYKY NOKASATENN. - ' ' Pesyntat | EA. Mepka U MaxDK MeTona
* | boja H.A. cTeneny P-Co 20
* | MatHoct > 100 NTU 1,5
[ GUBUHKO-XEMUCKIA NOKASATENN T Pesynvat | En.mepka | U MaxDK | Meropa
pH 7,86 9,5 1S0O 10523:2008
Motpolyeauxa Ha KMnO4 12,64 g/l 8 1S0O 8467
EnexTponuTcKa cnposogmveoct (Ha 20°C) 1822 HS/cm 1000 150 7888:1985
Xemuck nokazaverm - o ‘Pesymrar | EA. Mepka U~ MaxDK |  Mertoga
* | AmoHMjax (NH4) 0,021 mg/l 0,5
N Hutpurk H.A. mg/t 0,1
HuttpaTy 1,366 mgfl 50
Xnopuan 516,992 mg/l 250 1S0 9297:1989
Cyniati 33,94 ma/| 250
Heneso 0,683 mg/t 0,2
Matran 0,342 mag/l 0,05
KanuuyM 70,54 mg/l ISO 6058:1984
Mardeaunym 30,132 mg/t 150 6059:1984
BiynHa TepawHa 16,83 dH® 150 6059:1584
KapboHaTtHa TBpAUHA 11,256 dH® IS0 9963 (1,2}
* | bakap H.A. mag/l 2
* [ [rHx 0,025 ma/t 3
* | OnoBo H.4. mg/l 0,01
* | Kaamviym 0,042 mg/l 0,005
* | KoBant 0,003 mg/l
* | Huien 0,03 mgA 0,02
* | XpoM BryrieH H.A. mg/l 0,05
* | ApceH 0,505 ua/l 10
m-ankanurer 4,02 mmol/l HCE 150 9963 (1,2)
p-ankanurer H.4. mmolfi HCI IS0 9963 (1,2)
¥ugpoxapBoratu (HCO3) 245,22 mg/l 150 9963 (1,2)
Co * ce 03HauEeHI Pe3YIITaTK o) TecTpatbe A0OMEHM CO HeakpeAuTUPaHY MEeTOAH
Crnopes UcNWTYBaHUTE MapaMetpu, NPUMEPOKOT HE OAFOBAPA HA:
TpaunHuk 3a He3beaHocT Ha BojaTa (Cn. BeCHUK Ha PM 6p. 46/08) —}
HapabGotun: Hauannuk Ha JNabopaTopuja 3a UCNUTYBAtLE Ha BOAK
I-p cuu. BecHa KocTuk A-p cum. BecHa Kocruk

Hanovexa: PeayATaToT Ce OAHECYBS UCKNYYMBO Ha HAM3UPIHUOT APUMEPOK. Pe3ynTaToT MoxXe 2 C2 Penpoayukpa WCKAYHURD BO UeriHa, He cvee pa ce ynoTpebyea BO

peKNaMHLA LIEmH.

OGPASEL] BP. 065.10 01 Bepa. 3

Crpaba 2 05 3
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Bpoj: 232/2017

CTPYYHO MUCTEHLE [latyw: 07.02.2017
. Ao
Ja6. 6poj: 232/2017 FEWHI KPEBC YHA KU®EP MHTEPHELUH A AP.DO0
JaTym Ha nevaTerse: 07.02.2017 YN.5OPUC TPAIKOBCKW BP.111,1050-CKOMIE
CKOTIJE

3[0PABCTBEHA BE3BE[JHOCT HA BOATA

MOZATOLM 3A MPUMEPOKOT el

Mpumepok: BOAA 3A NUEHE

MaTuueH 6poj: 4027882280005

_MepHo mecTo: [lynHaTuHa op nuesomertap UA-6, c. Hoso Korscko - Mesrenuja
Bua BoaoeofieH objekT: byleH 6yHap |

Jlatym Ha 3ematbe: 23.01.2017 [aTtym Ha npuem: 24.01.2017 Co nucmo: nucmo 6p. 03-306/2 op 23.01.2017

CrpaHka 3a Hannata: MEUHI KPEBC YH/A KU®EP WHTEPHELLHN U AP.AO0O

XUrMEHo - TEXHUYKU KapaKTEPMUCTUKW: CMPOBa, HeEXNnopupaHa BoAa

PesuayaneH Xiop: Mr/iur.

JlaTyMm Ha 3aBpllyBaHke Ha TecTuparbata: 06.02.2017
Bnaca:

CTPYYHO MUCJIEHE:

McnuTaHuoT NpMMepok CUpoBa HexXsiopupaHa Bofia 3a Nuetse HE OArOBAPA Ha 3aKOHCKMTE U CTPYYHW Nponwncu
BO OMHOC Ha QM3MHYKO-XEMHCKA aHaM3a 3apaj 3rofleMeHa MaTHOCT, 3rofieMena noTpoluysayka Ha KMHO4 1
eneKTpoNuTCka CpOBOANMBOCT, Kako 1 3apa/iu 3rofieMeHa coApXuHa Ha XI0pWAM, XKeneso, MaHraH, KaaMuyM 1 HUKEN.
MoTpe6Ho e fia ce BpLW KOHAMLMOHMParbe U PENOoBHA fe3uHdekumja Ha BojaTa 3a Aa Moxe /ia ce KOpUCTU Kako BoAa
33 nuetbe. WcnuTaHnoT NpuMepok Boja 3a nuerse HE E BE3BE/IEH 3a koHCyMuparse OA CTpaHa Ha YOBEKOT.

Hauanxuk Ha OpaeneHue 3a 6esbenHocT Ha Boaa U
caHuTauuja Ha XXnBoTHaTa cpeaunHa

Mpod. a-p Muxaun Kouyboscku

HanomeHa: CTPy4HOTO MUCTEHse A3AHO BO 0BO) WaBELUTa] He e ieN O/l OMCeToT Ha akpevTauvjaTa.

HanoMeHa: PesynTaToT Ce OfHecyBa UCKNYUMBO Ha SHanu3MpaHUOT NpuMepok. PesynTator MoxXe Aa ce pENpoyUMpa UCKIYUMBO B0 LienvHa. He chee fAa ce yrioTpeGyBsa BO
pekaMHu Lienid.

OBPA3EL| BP. 065.10 01 Beps. 3 CrpaHa3oa3
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