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NHBecTutop TAB MAK poo, JHA 6p.50 — 2210 Mpobuwtnn
O6jekT HenoHunja Bo cknon Ha ¢-ka TAB MAK
MecTo MpoGuwTun

KaTeropuja Ha oGjekT

| (npea) KATEFTOPUJA

CoppxuHa / Pasa

ENTABOPAT O41 U3SBPLUEHU XWOPOIEOJIOLUKA U
FEOMEXAHUYKU UCTPAXYBAA

M3roTeByBay Ha
Enaboparor

FPAOEXEH UHCTUTYT ,,MAKEOOHUJA" A.[l. — CKOINJE

OparoBopeH npoekTaHT

OEJAH OUMUTPOBCKW, aunn.rpaa.vHX.

CopaboTHuum

MOME MUNNTAHOBCKW, aunn.uHx. reon.

ATAHAC HAHYLW, rpag.mHx.

BOJAHA LUBETKOBCKA, annn.nHx. no reotexHuka
BOJAH JAHEBCKW, gunn.uHXx. No reoTexHukKa
30PAH FOPI'MEBCKW, aunn.rpap.uHx.

CHEXXAHA N'YPYUHOBCKA, rpaa. TexHu4ap
30PULIA CEKYJTOBCKA, rpag. TexHn4ap

BHaTpeluHa KoHTpona

ALO BENNEBCKW, aunn.rpag.mHX.

3aBop 3a eoTexHuKa

OaTtym: HoemBpu 2013

Apxuscku 6poj Ha EnabopaTor: 0903-1295/3

3aBop 3a NleoTexHMKa,
TexHu4ku OupekTtop

M-p 3natko UnunjoBcku, gunn.nHx.reon.

FeHepaneH OupekTop

Mwuxo JaHeBCKuW, Aunn.rpag.uHx.




HEHTPAZIEH PETUCTAP HA PENYB/IMKA MAKEZIOHUMIA
TRroBCKI DEIUCTEP Y PETUCTAP HA ADYTU NPaBHY L3

www.crm.com.mk

Bpoj: 0809-50/150120130012106
datym v Bpeme: 20.9.2013 r. 13:06:38

NOTBPAA

3a perucTpupaHa gejHocT

o - TEKOBHU NOJATOLM 3A CYBIEKTOT s

EMBC: 4067533
Hazus: pageen uHcTMTYT MAKELOHWMIA AQ-CKonje
Cepuuwire: APE3EHCKA 6p.52 CKOMJE - KAPMOLW, KAPMOLW

. NOAATOLM 3A PETUCTPUPAHA QEJHOCT

Npegmer Ha paborerve: He e peructpupaHa onwuta Knaysyna 3a 6uUsHMC

MNpuopuretHa gejHoct/

FNaBHa NPUXoAHa Wwidpa: 43.13 - MNpobHo aynyere u coHanpatrbe

Apyru gejHocTn Bo

Hema
BHaTpeLWHUOT NPOMeET:
EBMpeHTHMPaHK gejHOCTH
BO HaaBOPeIHNOT Uma
npomer:
Opobpernja, nossonmn
A0CDpexN]a, , Hema

JINLEHUMWM, COrNacHOCT!:

UsroTeua:
y/ir

i

i// \

Oanacyéuo amue:
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Bpoj: 0809-50/150120130012106 . Crpasaloal




AUSTRIA

- FrPAOJEXEH UHCTUTYT @ TUY

WAl vAKEQOHMJA“AR.

o
F5 74594 1509001:2008 FUY A3 1A CERT CmBH

HACIOB / ENABOPAT
01 N3BPWEHW XOPOIEOJIOWKN M TEOMEXAHUYKN NCTPAXKYBAHA 3A U3IPAOBA
HA OEMOHNJA BO CKNOM HA ®ABEPUKA TAB MAK MPOBULLTUM Hoewmspn 2013

noTBrPAU 3A NOO3EMEH KATACTAP

Apxuscku 6poj Ha EnabopatoTt: 0903-1295/3



MKDE-C02_1211

24 - 264 % macedonia

Bpoj 24-2644/2 AT - 10. 2043 _rop
Oatym 18.10.2013
EBH MakepnoHuja Afl, Cronje KELl Koyanu

OprosopHo nuue ofg KEL (ume u npeauwve, renedpon) Brmago Meanos ten. 072-931 -293

EBH EnekrpocTtonaHcTeo Ha MakegoHuja, AKUMOHEPCKO APYLUTBO 3a AUCTpubyumnja Ha enekTpuyHa
eHepruja, Ckonje, co ckpateH Hasue EBH MakepoHuja All, Ckonje, Bp3 ocHoBa Ha yneH 174 ¢T.2 og
3akoHOT 3a onwTa ynpaeHa noctanka no 6apawe Ha TAb MAK 10O yi. ,, JHA" 50 ITpo6umrtumn

(vMe 1 NpeauMe Ha CTPaHKaTa, 3a NPaBHW NLA Ha3uB)
u3gaea

MOTBPOA 3A MOA3EMHWU M HAOSEMHU MHCTANALIMA HA OUCTPUBYTUBHATA MPEXKA A
OBJEKTU

Ce notBpayea geka

Bo Bpcka co e-MaunoT Koj ro HMate JOCTaBEHO 3a BPINEIhE HA XUIAPOJIOUIKH K
r€OMEXaHWYKH MCIUTYBamka BO O3HAYCHHUOT ondaT HeMaMe HaI3eMHH M IT03EMHHI
ENEKTPUYHH BOIORH.

(chakTuTe BO cornacHoOCT co nogatouunTe of cnyx6eHaTa esugeHuuja)

Osaa noTepaa ce 13jgaBa Bp3 OCHOBA Ha IOCTOCUKATa CBHICHIIH]a 3a ITOCTOjHA
enekTporHppacTpykTypa concrsenoct Ha EBH Makenonuja AJl, a cnyxw 3a 3a BpIIeme Ha
XHJIPOJIOIIKH H TeOMEXaHUYKH UCTTHTYBAmba

1 UCTaTa e co BaHOCT o4 6 (LecT) meceun o AEHOT Ha U3gaBamse.

Mopartouu 3a 0bjexToT:

OGjexT: Onwruxa: [Tpoburmrun
HaceneHo mecTo: , Ynuua: , Bp.:

OndpaTeHn ce cnegHvBe MHCTanauum Ha ZUCTPUGYTUBHA MpeXxa W 0BjekTi:

[] HuckoHanoHcku kabencku Boa [] HuckoHanoHckn HagseMeH Boa
[] CpegHoHanoHcku kaBencku Bog, (] CpeaHoHanoHckn HafseMeH Bof
[] TpaHchopmaTtopeka craHuua [] MepeH/pa3sogeH opmap

[] OnTuyku kaben (] Opyro

CoctaBeH aen Ha osaa MoTepaa € Mpunor — rpaduyky NpUKas — NoAnNora Co BUPTaHN UHCTanauuu
crnopef nogatouuTe of cnyx6eHaTta eBugeHumja.

3abenewku:

Bo mpunor e I'paMuKHOT IpUIOT - HOMHEPOKO ONKPYKYBAHE Kajie co :




2
- IIPBEHA JIMHH]ja ce obeexann 10 kB JAJIEKyBOIH
- CO LIpBeH KBaJpar ce obenexxann TC 10/0,4 xB

3a EBH MakegoHuja ALl, Ckonje

0p.24-2644/2
18.10.2013 rog.

I/I3r0TBHJI IIpoBepun KEL Koganu

eTpoBa Bnamo VBanoB jiumin.eir. HHX Pakosomuren
6 g m r KHpPIH JTOH L €ILHHK.
noTnunc 1 nevar) : . g‘o ? %!/o:
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JHBHO HOMHHHHHO NPETNPVIATNE

ol = NPOBNWLTMN
yi. "Mupo bapara" 66 [Ipo6uutun tenedakc 032/480-666

JE‘:’BHO KOMyHasnmo fpeTnpujarie
Hukors Fﬁfapes"

bp. & [ MZ_
2007_rop
'!'!n 5 3 ~TOL

ApywTBO 33 NPOU3BOTCTBO
TABE MAK pooen
¥n. JHA 50 - MPOBULLTUN

Mpeamer : U3BecTyBare no Bawe baparve 6p 1 401 -339/2 og 15.10.2013 rop

Ha nokauujata o3HavyeHa Ha goctaBeHnoT MNpunor 1 Hema Hawa KoMyHanHa
nnbpacrpyktypHa (BogoBoa 1 KaHanusaymuja) co voja cronaHucysame. Hu3 nokaumjata MOKHO e
[a NOCTOM Balla UHCTaNauKnja o4 BOAOBOA M KaHanM3auMja Koja He e Bo Halla HaaneXHocT .

Co nouwr,

Hzzomeun : Jl. Komeecka

M DTy (,/c,):-)




MarenoHcku Tenekom ALl - Cronje
Kej 13-11 Hoemepu 6p.6, 1000 Ckonje

apx. 6p: 250 - 324606/2

nara: i o B
TAB MAK 00 X T\ LW
Yn. JHA 6p.50, MpobuwTtun

Bawe ynarysawe Daparbe NOAATOLM 3a NOAEMHU UHCTANALIMM
Hawe rorraxt nuue  BENUHOBA ['OpaaHa
Tenedon +389 32 383 930
fayn 22.10.2013

Bo Bpcka co M3BGCTYBaH:e 3a NoA3EMHU TK UHCTanauuu 3a U3BpllyBarbe Ha reoMexaHu4Ku ucnutyeama

MounTyBaHH,

Bo Bpcka co Baweto 6aparbe 6poj 1401-339/1 on 15.10.2012r., 3aBefeHO BO apxusata Ha ,MakemaoHCKH
Tenekom” ALl Ckonje co apxuscku 6poj 250 - 324606/1 on 21.1 0.2013 rop., 3a Bplwewe Ha
XMAPOreonoLKM U FeOMEXaHUIK) UCTIUTyBatba BO [pOGULITUN, & BP3 OCHOBA Ha AOCTABEHWUTE CUTyaLUH, Be
WHOPMUpPaME 3a CNEeJHOBO:

1. Ha npeameTHOTO Noapavje Hema NoA3eMHM TK UHCTanaLmu.

2. OBa u3BecTyBarbe Baxw 6 (LecT) Meceuy of AEHOT Ha U3/1aBatbe.

ﬂpmnor: Ckuua co ouéenexaHo MEeCTO 3a UCMUTYBate Ha TEPEHOT

Co noyur,

Cnyxba 3a pa3soj Ha OSS
W yNpaByBare CO MPEXHU PECYPCH
Mpernenan

Cotba TpeHgadunosa

CekTop 3a pa3Boj Ha MPexu
[upekTop

Makefo é TenekoM

Af] 32 eNeKTPOHY KOMYHHKALXH Ckonje

MakenoHcku Tenexom ALl - Cronje
Anpeca  Kej 13-Tu Hoemspu 6p.6, 1000 Cronie, P. MakefoHuja
Kontakt  TenedoH: +389 2 3100 200 ; ®axc: +389 2 3100 300; KonraxT uentap 171
e-mail: kontakt@telekom.mk; www.telekom.mk
EMBC 5168660
1SO 9001 1 1SO 27001 cepTidmruMpaHa KoMnaHuja



- TAB MAK &

[Tpunor 1

= Google Earth
File Edit View Tools Add Help

Fol

Jlokauuja: 41 58 ,35. 17 N
22°11'12.92"E

1 nFeA?uE’rwdvo ﬂo,g‘aA\rSE
BWEMB  LOADE MM Tl VMUCTAAR WY

29 40.200or, NoAATOWLMTS ™ AKA

Wtwo 7.8 ersslos

APYUITRO 32 TPOM3BOACTRO Ha akymyaatopy TAB MAK f.0.0, JHA 50, TpoGuintun, Makegouuja
£/1b MK4030001419472, EMBC 5539218, Ocyosen xanurat: 718.325.300/ 1.
Yiuc Bo lenTpanen perucrap Ha PM: Jesoosen 6poj 3072012000204 8 Peruona/iua perdcrpanuona xaniesapuja-lrun www.tab-mak.mk

Tenedon: +389 32 481501 | daxc: +389 32 481502 | eiekTpoHcKa HolTa: info@tab-mak.mk




AUSTRIA

WAl mAKEgOHMJ A AL SV e

F5 74594 1509001:2008 TUY AL 1A% CER? QMEH

- FPAOEXEH WHCTUTYT @(é') TOV

HACINOB / ENNABOPAT
o N3BPLUEHW XMOPOMEONOLWKN N TEOMEXAHUYKN NCTPAXYBAHA 3A N3TPAOBA
HA OEMOHNJA BO TAB MAK goo. MPOBULLTUMN Datym: Hoemspu 2013

COOPXWUHA HA EJNTABOPAT

oA U3BPLUEHUTE TEPEHCKU XUWAPOIMEOJIOWKNA U TEOMEXAHUYKH
NCTPAXYBAHA U IABOPATOPUCKN UCTIUTYBAHA HA NIOKALIUJA
NMPEABUOEHA 3A U3TPAOBA HA NENOHUJA BO
CKNorm HA ©-KATA - TAb MAK, NPOBULLTUN

o TEKCTYAIEH OEN:

IO = o = 7= x LR 1

2. BUOOBU HA UCTPAKYBAHDA  ...ccoeeeiiiiiiiiieeeeeeeeeeeiiiie e e e e e e e eeeannnna e e e e e e eeeennnnnnnnes 1

2.1. TEPEHCKN NCTPAKYBAHDA  wevvuuuueeeeaeeeeeennnnnaaaaaeeeeeeeannnnnaaaaeaeeeeeennnnnnnaaaeaens 1

P2 I I 7 T I I G IO 1 [ o o Yo 1 (=W = PP 2

2.1.2 VICTP@KHO OYMUEHDE  ..ieiiiiieeeeiie e ee ettt e e e et e e e e e e e e e et e e e e eaa e e e eeennns 2

2.1.3 OnnT Ha cTaHaapaHa ANHAMUYKA NEHETPAUMIA  .eeeeeeeeeeeeeeeeeeviiienn. 3

2.1.4 OnnTt Ha BogonponycHocT no Le Frank (BAM) ...oovveeeeiiiii. 4

2.2. JTabOPaTOPUCKM NUCTIUTYBAHDA  ..ceeeeeeeeeeiiiiiieeeeeeeeeeeeenannaeeeeaeeeeeesnnnnnaaaeeens 5

FeONOLWKN KAPAKTEPUCTUKN HA TEPEHOT  ooovvniiiiiiiieeeiiiiieeeeeei e e eeann e e e eeennns 5

4. XupporeosnowKn KAPAKTEPUCTUKU HA TEPEHOT  ........oeeeivivnneeeiiiieeeeennnnnnn. 6

5. lNeoTexHW4YKM CBOjCTBA Ha 3aCTaneHUTe JIUTOSNOLKN CPeAUHN ............... 7

5.1. IHXNHEPCKOreonoLwKn BUAOBM HA KAPMECTU MACK  ....ueeeennneiinnnnns 7

STV o1 (o] =1 < = N o7 (o ] o [ 9
5.3. OCHOBHU PU3NYKO-MEXAHNYKM CBOjCTBA Ha MaTepujanuTe u HUBHa

E = Tod Lo o] 7c= T 1= TP 9

6. 3AKIYUOLM M NMPEMOPAKM  ..ooouniiiiiiiiiiiiiiie e e e eeeeeeeette e e e e e e e e ee s e e e e eeeeeennnnns 10

ApxuBckun 6poj Ha EnabopaTtot: 0903-1295/3



HACINOB / ENTABOPAT

=——ITPAJEXEH MHCTUTYT
WAl MAKEQOHMJA“AR.

@ TUY

ZERTIFIZIERT
g 1
EENTEAT WA 144 118

Of M3BPLEHN XMAOPOIEONOWKN M TEOMEXAHUYKN UCTPAXKYBAHA 3A N3TPALBA
HA EMNOHNJA BO TAB MAK goo. NMPOBULLITUNM

o TPA®UYKHN NMPUNO3N:

F5 74594 1509001:2008

HaTtym: Hoemspun 2013

Bpoj Ha nucTt CoppxnHa Ha nucTt Pa3mep
rr—1 IsggTrgSchKa KapTa Ha UCTpaXxyBaHWOT 125000
-2 leornolLKa KapTa Ha TepeHoT 1:25.000
-3 OcHoBa co pacrnopef Ha UCTPaXHW AynHaTUHA

M-41-Tr-4.6 CoHpaaXeH Npoun Ha UCTPaXKHN AyNHATUHA 1:50
-5 HapomkHu npodpunu 1:100

M-6.1-rr-6.6

[ujarpam Ha rpaHyfioMeTpUCKM coctaB

Mm-714-Irr-17.2

Owujarpam 3a ncnutyBame Ha BOAONPOMYCHOCT

rr-81-rr-8.5

MHaekc Ha ToukacTa jakocT

M-91-rr-9.6

doTorpacmm Ha jagpo 04 UCTPaXKHW AYNHATUHU

Mm-101-rr-10.2

lMpoueHka Ha jakoCT Ha KapnecT MacuB crnopen
Kputepmymot Ha Hoek-Brown

ApxuBckun 6poj Ha EnabopaTtot: 0903-1295/3



FPAOQEXEH MWHCTUTYT 28| TUY
SMAKEOOHWUJ A" AL @

FS 74594 1SO9001:2008 TUV AUSTRIA CERT OMBH

Bp3 ocHoBa Ha un. 15 op 3akoHOT 3a rpagewe (CnyxbeH BecHuk Ha PM 6p.130 og 28.10.2009 roa.) npeyncTeH TeKCT Ha
3akoHoT 3a rpagerse 6p. 39 og 22.03.2012 roa. v notnuwaH goroeop nog 6p. 0902-1295/2 (Haw 6poj) og 07.10.2013 roa., a
cornacHo 4neH 59 op CrartytoT Ha MpagexeH WHcTuTtyT ,Makeponuja“ A.[l. — Ckonje, [eHepanHuoT OuMpeKToT ro AoHece
cneaHoTo:

PEWEHMWE

3a Ha3HauyBahe Ha [1poekTaHTu 3a n3paboTtka Ha AokymMeHTauuja: Enabopart og u3BpLUEHM Xngporeo-
NOLKN N reOMEXaHNYKN UCTPaXKyBaksa 3a 00jeKT:

[denoHunja Bo cknon Ha cpabpukata TAB MAK - Mpo6uwtun

HokymeHTaumjaTa ke omuge mnspaborteHa oa BpaboteHu Bo [pagexeH UHcTutyT ,MakegoHuja“ A L. -
Ckonje, BO CregHMOT COCTaB:

OparoBopeH NPOEKTaHT:

OEJAH OUMUTPOBCKW, gunn.rpag.nHx. OBnacTtyBake 6p. 6.0100

CopaboTHuuum:

MOME MUNNTAHOBCKW, aunn.uHx.reon.

BOJAHA LUBETKOBCKA, onnn.nHx. no reotexHuka
BOJAH JAHEBCKW, aunn.uHxXx. No reoTexHuka
30PAH FOPI'MEBCKMW, aunn.rpap.uHx.

FopeumeHyBaHUTe ke BuaaT aHraxupaHu 00 LEeNOoCHO 3aBpllyBake Ha OOKyMeHTauujata cornacHo
CKIyYeHMOT JOroBop, NpudaTteHaTa noHyaa U TEXHUYKMTE HOpMaTMBY 3a BaKOB BMA Ha 0BjekTu.

OsBa pelleHne ctanyBa Ha cuna co AeHOT Ha HEroBOTO AOHEeCYyBak€ U A0CTaByBake€ 4O MMEHYBaAHUTE.

OBPA3JIOXXEHUE

CornacHo 3akoHOT 3a rpagese 1 notnuwiand gorosop nog 6p. 0902-1295/2 (Haw 6poj) oa 07.10.2013
rog, npoekTaHTuTe ce obBp3yBaaT ga ro mspaborar enabopaToT CTPYYHO WU KBalMTETHO U ce
OOroBOPHM 3a yCornaceHocTa Ha NPOEKTOT CO YCMNOBUTE 3a NPOEKTUPaHe, 3a LTO Ce JOHECEe pelleHne
Kako BO AUCMO3UTMBOT.

[octaBeHo Ao:

e VHBecTUTOpPOT

e 3aBop 3a [[eoTexHMKa
e lmeHyBaHuTE

o KapgpoBcka cnyx0ba

e ApxuBa

MpapexeH UHctutyT , MAKEOOHUJA“ A Ll. - Ckonje

FeHepaneH OupekTop

Mwuxo JaHeBCKU, Aunn.rpag.uHx.



Penybnuka MakepnoHuja
MUHUCTEPCTBO 3A TPAHCINOPT U BPCKH

Bp3 ocHoBa Ha uneH 15 ctae 5 og 3akoHoT 3a rpagete (“Cnyx6eH BecHUK Ha
Peny6nuka Makegonwja“ 6p.51/05 u 6p.82/08), MMHUCTEPCTBOTO 3a TPAHCMOPT U BPCKM
u3gaea

JIMYEHLA B
3A MPOEKTUPAHSE HA MTPALIEU
Ofl TPETA, YETBPTA M NMETTA KATEFOPUJA

HA

'papexex unctutytr MAKEOQOHUJA A[l-Ckonje

(Hasus, ceanwTe, agpeca n EMBC Ha npaBHOTO nuLe)

¥Yn. lpesgeHcka 6p. 52 Ckonje EMBC 4067533

NINLIEHLIATA E CO BAXXHOCT [0: 11.02.2016 roguHa

11.02.2009 roguHa

(aeH, Mecey 1 roguHa Ha uagaearse)







Peny6nuka MakenoHuja
KOMOPA HA OBJIACTEHU APXUTEKTH
N OBJIACTEHU UHXEHEPU

Bp3 ocnHoBa co wieH 32 ctaB 1 o 3akoHOT 3a rpajicthe (CnyxGeH BECHUK Ha
PenyGnuka Maxkenonuja” 6p.51/05u 6p.82/08), KoMopa Ha OBlIacTeHM apXUTEKTH 1
OBJIaCTCHU MHXKEHEPH U3[laBa

OBAACTYBAIGE A

3A ITPOEKTUPAILE HA IT'PAIIBH
KAKO OJJI'OBOPEH INPOEKTAHT

on
I'’EOTEXHHUKA

Ha

MOME MUAAHOBCRKH

OsgjactyBameTO € co BaXXHOCT J0: 24.06.2014 rop.

IIpercenaren Ha
Komopara Ha OBJIacCTEHH apXMTEKTH
¥ OBJIACTECHH! HHXKEHEPH

=

Q\’w"‘\)

H-p Crpaxuma Tpnescku,
JUIUT.HHXK .apX.

bpoj: 6.0004

HM3zpaneno na: 24.06.2009 roj.




AUSTRIA

- FrPAOJEXEH UHCTUTYT @ TUY

WAl vAKEQOHMJA“AR.

HACIOB / ENABOPAT
01 N3BPWEHW XOPOIEOJIOWKN M TEOMEXAHUYKN NCTPAXKYBAHA 3A U3IPAOBA
HA OEMOHNJA BO CKNOM HA ®ABEPUKA TAB MAK MPOBULLTUM

F5 74594 1509001:2008

TEKCTYAIJIEH OEN

Apxuscku 6poj Ha EnabopatoTt: 0903-1295/3

Hoemspm 2013



1.BoBen

Bp3 ocHoBa Ha [orosopoT 6p. 0902-1295/2 op 07.10.2013 roa. cknyyYyeH nomery
TAB MAK poo. oa MNpobuwtun kako MHeecmumop Ha pabotute n FpapexeH NHCTUTYT
Makeponmja A.ll. Ckonje kako M3eedyesay Ha paboTuTe Bo nepuonoT og 16 pgo 22
OktomBpn 2013 roguHa 6Gea wn3BegeHM TEPEHCKUTE XUAPOreosoWKN N reoOMeXaHUYKu
ncTpaxHun pabotm BOo o6em cornacHo npegsuaeHata cneumdukaumja Ha pabotuTe,
peanHuTe TEeXHUYKM MOXHOCTU KakO M W JNUTONMOLIKA KapakKTepUCTMKM Ha MpOCTOpPOT
npeasuaeH 3a nsrpagba Ha genoHuja Bo cknon Ha cdabpukata TAB MAK - Mpobuwtnn Ha
nospLUMHa oA cca 1xa.

Llenta Ha oBuMe UcTpaxyBara Gelle aa ce AeduHUpa XUAPOreornowKkuTe cBojcTBa U
reosowikaTa rpag6a Ha TepeHoT, YTBPAM NMOCTOEHETO / HEMOCTOEHETO HA NoA3eMHa BoAa
M Oa ce ogpedat (UUMYKO-MEXAHUYKUTE KapaKTEPUCTMKM Ha NUTOMOLLKMTE YIeHOBM
3acTaneHn Ha UCTPaXkyBaHWOT NPOCTOpP.

MeTtogonormjata Ha ucTpaxHuTe paboTm m nabopaTtopuckuTe UCNUTyBawa € BO
cknag Co TexHudkaTa perynatumea, akTyenHuTe cTaHgapau, Kako M co ynaTtcTeaTta v npe-
nopakute of nuTepartyparta Kou ce BoOOMYaeHu BO npakcata 3a BakOB W CNMYEH TN Ha
objekTn.

PesyntaTnte on TEPEHCKUTE UCTPaXHU paboTu 1 nabopaTtopuckuTe UCnMTyBara ce
npuUKaXkaHn MNpeKky COOABETHW rpadouuky npunosun, TabenapHu npernegu u gujarpamu, a
HVWBHAaTa UHTepnpeTaumja e JageHa BO NPOAOIKEHNE BO TEKCTYanHUOT Aen.

2. BuaoBu Ha uctpaxyBama

Bupot, 06eMOT kako M meTogonorvjata Ha WUCTpaxyBawe ce AeduHMpaHu Bp3
OocHoBa Ha npegsnor lNoHyda 3a uctpaxHu pabotn gageHa of cTpaHa Ha M3BegyBadyoT, BO
OTCYCTBO Ha OMNO KakBa NpOEKTHa 3adaya W3roTBeHa W npe3eHTUpaHa of CTpaHa Ha
MHBecTuTOpOT, @ CO uen da ce co3gadar MpeaycrioBM 3a U3roTByBawe Ha MPOEKTHO -
TeXHU4YKa JOoKyMeHTaumja 3a nsrpagba Ha AenoHuja - Ha HMBO Ha OcHoBeH [MpoekT. MNpu Toa,
3a BMOOT U 00EeMOT Ha uCTpaxyBawaTa U UCNUTyBawaTta, ronemMo BfujaHMe MMmalle U
rpagbarta Ha TEPEHOT, Kako U LienuTe U 3agadnte Ha UCTpaxXyBahsaTa.

NcTpaxyBarbaTa KoM Ce U3BEAEHM 3a M3roTByBake€ Ha TexHU4YKaTa [OKyMeHTauuja
Ha HMBO Ha OcHoBeH [1poekT MoXe ga rm knacudpuumpaMme BO ABE KaTeropum: TEPEHCKU
NCTpaxyBara 1 NabopaTopuUcKkn UCIMTYBaksA.

2.1. TepeHCKM UCTpaxyBaka

N3BegeHuTe uUCTpaxkyBarwa MMaaT KOMIMIEKCEH WHXMHEePCKOreomnoLwKy, Xuaporeo-
NOLLIKM 1 TeOMEXaHNYKN KapaKkTep, a ce peanuanpaHy Bo COrnacHOCT CO crieaHuTe paboTu:

L] MH)KI/IHepCKOFGOJ'IOLIJKa N XugporeosnoLiuka I'IpOCI'IeKLl,I/Ija Ha TEePEHOT;

e lcTpaxHo aynyemse;



o KapTupahe Ha jagpoTo 04 UCTPaXXHUTE AYyNHATUHN;
e UM3Benba Ha onNuTK Ha CTaHZapAHa AMHaMUYKa neHeTpaumja;

e lcnntyBake Ha BOAONPONYCHOCT No meTo Ha Le Frank;

2.1.1 UHxxnHepckoreornoLlKa U xuaporeonoLluka npocnekuuja Ha TepeHoT

Ha wucTpaxyBaHWOT TepeH HajHanped W3BpLUEHA € WHXMHEePCKOreomnowka Wu
XnaporeoroLllka npocnekumja co Luen ga ce cornegaaTt OCHOBHUTE UHXMHEPCKOreonoLwKn n
XUOPOreosioWKN KapakTEepUCTUKM Ha TepeHoT, a CO Toa U OnTUMmanHo gda ce oapepar
nokauumtTe Ha UCTpaxHUTe AynHaTtuHW. [JobneHuTe co3HaHuja 3a KapakTepoT, rpagbara,
O4JIMKUTE Ha UCTPaXXyBaHWOT TEPEH ce Npe3eHTUpaHu Ha reorowkaTta kapta (npunor 6p.2
BOo M-1:10.000), noeguHeyHnTe Npodunn Ha UCTpaxHuTe gynHatuHu (npunor 6p.I'T 4.1 —
I'T 4.6) n HagomkHuTe npodounu I-I' — IV-IV’, (npunor 6p. I'T 5).

2.1.2.UcTpaxHo gynyere

OcHOBHa Len Ha UCTPaxXHOTO Ayn4yewe e a ce geduHupa reonolwkaTa rpagba Ha
TEPEHOT BO AnabuHa v pa ce yTBpAaT XWOPOreosnoWKATE UM reoMexaHUdkuTe
KapakTepuUCTMKN Ha 3acTaneHuTe JIMTOMOLIKN YNEHOBU. VICTpaXXHOTO Aynyewe e usBeneHo
KakO MNOBEKEHaMEHCKO: CTPYKTYPHO-FEOSIOLKO, WHXUHEPCKOreOonoLwKo, XUApOoreonoLwKko |
reomexaHunyko. [lynyerweto € M3BPLUEHO MALLUMHCKM POTaLMOHO, CO Ayn4yayka rapHuTypa
SKB-4. NcToTO € M3BeAyBaHO Ha CyBO CO MnoBpeMeHa ynotpeba Ha Boga, a NMPeYHMKOT Ha
ayndyerwe e J146mMm BO NoYeTHUTE OAHOCHO P131MM BO 3aBpLUHUTE LENOBM Ha OynHaATW-
HaTa. JagpoTo o4 AynHaTMHUTE € CKNnagupaHo BO crieuunjanHo n3paboTeHn ApBeHN caHgaum
co gnmmeHsnmm 1,0 x 0,5m. lNpuToa jagpoTo O MUCTpPaXHWTe AynHaTUHW € KapTUpaHo u
doTorpadmpaHo Ha nuue MeCcTo U o4 WCTOTO Ce 3eMeHu penpeseHTaTUBHU
nonyrnopemMeTeHn 1 nopeMeTeHn npumepoun 3a nabopatopuckm aHanunsu. Npu kapTupame-
TO NocebHO BHMMaHWE € MOCBETEHO Ha MnojaBaTa Ha NoA3eMHa BoAa, BNaXHW 30HWM U Ap.
Nokaumnte Ha AynHaTMHUTE Ce OApPedeHU Ha fvue MeCcTO Ha TepeH Ha npeanor Ha
M3BenyBayoT a BO cornacHocT co IHBECTUTOPOT Mocne nsBpLleHaTa UHXMHEPCKOreonoLLka
N XMAporeosnoLlka nNpocnekumja Ha TepeHoT. M3BefeHn ce BKYNHO 6 MUCTPaXKHU AyMHaTUHU
co gnaboynHa og no 8 M’ Mnu BKynHO 48 M’ aynyetse.

Bo uctpaxHute gynHatunum NO-2, WO-5 v N[O-6 koHCTaTMpaHO € HMBO Ha noa3emMHa
BoAa (kako npukaxaHo Bo Tabena 6p.1), wTo pedyntupa Aga Bo gynHatuHute UO-5 n NO-6
Onae BrpageHa nuesomMeTapcka KOHCTPYKUMja CO Len credere Ha pexmmoT Ha nog3emMHa
BoAa. lNnesomeTapckuTe KOHCTPYKLMU Ce cocTojaT of nepdopupaHu u nonHum MNBL, uesku co
@50 MM Mpu WTO KOHCTPYyKLUKMjaTa Ha NMe3oMeTaporT €:

- Ha gHOTO ce Haora TanoXHWK co [AOoMKuHa oA 1M, notoa crieau nepdopupaHa Lieska co
[OIMKNHA Of 2M M OCTaHaTUOT Aen Ha KOHCTpYyKUMjaTa ce CoCToM of NorHa LeBka.



TabGena 6p.1 lMNperneq Ha n3BeAeHN NCTPAXHW AYNHATUHN

PeneH KoopauHatu HuBso Ha AnabuHa reoroluka cpeguHa

6poj y « I;%D;ae'(v:\;? )

na-1 7 598 855 | 4648 670 / 8 0,0 + 0,8-HacunaH maTepujan
0,8 + 8,0-MMoLEHCKN ceanMeHTun

na-2 | 7598 838 | 4648 714 5,3 8 0,0 + 0,2-genyBujaneH maTtep.
0,2 + 8,0-MMoLEHCKN ceanMeHTun

na-3 | 7598 814 | 4648 723 / 8 0,0 + 0,3-genyBujaneH maTtep.
0,3 + 8,0-M1OLIEHCKM ceanMEHTH

nao-4 | 7598 764 | 4648 713 / 8 0,0 + 0,7-genyBujaneH maTtep.
0,7 + 8,0-M1OLEHCKM cegUMEHTHU

na-5 | 7598 770 | 4 648 756 53 8 0,0 + 0,7-genyBujaneH maTtep.
0,7 + 8,0-MVOLEHCKM cegUMEHTH

na-6 7 598 850 | 4 648 748 42 8 0,0 + 0,2-genyBujaneH maTtep.

0,2 + 8,0-MMOLEHCKN ceanMeHTH

CEBKYMNHO 48

*npernen Ha nokaumjata Ha UCTpaXHWTe AyNHaTUHM e AajeHa Ha npunor 6p. 'T 3 — “OcHosa co pacrnoped Ha

ucmpaxxHu 0yrnHamuHu”
2.1.3. OnuT Ha cTaHaapAHa AMHaMUYKa NneHeTpauuja

MapanenHo coO WCTPaXHOTO Aynyere BPLUEHU Ce TEPEHCKN ONUTK Ha cTaHgapgHa
OWHamunyka neHetpaumja (SPT) 3a oueHka Ha KBanUTETOT Ha nopforata 3a TeMenewe of
acrnekT Ha 36MeHOCT OQHOCHO KOH3UCTEHTHA cocTojoa. OnNnUTOT ce cocTou of HabuBawe Ha
neHeTpomeTap(koHyc) Bo anabdouunHa og 30,5¢cm co Ter Texok 63,5kg koj cnobogHo nara og
BMCOYMHA 76Cm, Npu LWITO ce pernctpupa 6pojot Ha ygapute N.

N’ = 30xN/e

Bupgejkn onntoT ce m3BegyBa CO KOHyC nMoTpebGHO e OpojoT Ha ygapuTe ga ce
peoyumpa cnopep oopmynara:

N =0,75xN’

BpojoT Ha ygapuTte n npecmeTaHuTe BpPeaHOCTU o4 ucnuTyBawaTta co SPT ce Bo
npogosnkeHne, Bo Tabena 6p.2:

Tabena 6p.2 OnuT Ha cTaHgapAHa AnHamuyka neHeTtpauumja (SPT)

[OnabouunHa npoaupame 6poj
Ha Ha KOHYCOT e Ha neduH. 6poj Ha 30ueHocT /
AynHaTuHa , . ,
ncnnTyBame [em’] yoapu yoapu N KOH3UCTeHUuWja
[m] N
na-1 4,50 — 4,62 12 30 56 uBpcTa
3,00 - 3,14 14 30 48 uBpcra
na-2
5,00-5,11 11 30 62 uBpcTa




[OnabouunHa npogupame Opoj
Ha Ha KOHYCOT e Ha neduH. 6poj Ha 36mneHocT /
ayrnHaTuHa , . .
ncnnTyBame [cm’] yoapu yoapn N KOH3UCTEHUWja
[m] N
2,00-2,13 13 30 52 uBpcTa
na-3
7,00 -7,11 11 30 62 uBpcTa
1,60-1,73 13 30 52 uBpcTa
no-4
3,00-3,14 14 30 48 uBpcTa
na-5 3,50 - 3,63 13 30 52 uBpcTa
na-6 3,50 — 3,62 12 30 56 uBpcTa

2.1.4. OnuT Ha BOAoONponycHocT no metoaa Ha Le Frank (BAM)

3a ga ce pobujaT pesynatatu 3a BOOONPOMYCHOCTA Ha 3acTaneHaTa fUTONOLLKA
cpedunHa BO TEKOT Ha Ayn4yen-eTo Kaj Ase (2) uctpaxuu gynHatnHmn NO-5 n N-6 n3eeneH e
TEPEHCKM OMUT Ha UCNUTyBawe Ha BOAOMPOMNYCHOCTa CO HaneeBakwe Mo metodata Ha Le
Frank. WcnuTyBaweTo Ha BofonponycHoata Ha Kapnectute Macu BO UCTPaXHWUTe
AYNHATMHU € U3BeAEeHO Ha pasnuyHa AnabovvHa BO MUOLIEHCKUTE Bp3aHW NOflyCKaMeHeTn
ceaumMeHTn (nanopuu, NecovyHMuM W MuHUM) 3a ga ce pobwujat nogatoum 3a
UNTpaUMOHUTE KapaKTEPUCTUKM 3a NIMTONOLLKN YneHoBu. CnpoBeayBakeTO Ha ONUTOT Ha
BOM no Le Frank Gewwe n3segeHo no craHgapgHa nocranka koja ce COCToM BO 3acCUTyBah€
Ha WUCTpakHaTa OynHaTMHA CO BOAda A0 BPBOT Ha 3alITUTHaTa KOMOHa U Mepere Ha
npoTounTe Ha BoAa BO oApedeHV BpeMeHCKu MHTepBanu. [pecmeTkata Ha BpegHoCTa Ha
KoehmumeHToT Ha cbmnTpaunja € u3BeaeHo cnopes crnegHarta opmyna :

Kf =0.366 * q/L*h *log L /r ;

Kaje LTo:

g - NPOTOK Ha BoAa
L - gomkuHa Ha ucnutyBaHaTta aenHuua
h - npuTUCOK 0 HMBOTO Ha NoA3eMHa Boda A0 BPBOT Ha 0bnoXHaTa KoroHa

r - nonyrnpeYvyHnK Ha obnoxHaTa KonoHa

Pesynatute og wucnutyBaweTo Ha B[LI cnopeg Le Frank ce npeTtctaBeHn BO
Tabena 6p.3 pgooeka noeguHedHWTe pesynTatu o cekoe wucnutyBakbe Ha B[N e
npetcTaBeHo BO npunor 6p. M 7.1ulT7.2.




TabGena 6p.3 lMNMperneq Ha pe3ynTtaTtu o4 onuTtoT Ha BAI Bo gynHatnHm cnopeg Le Frank

KoopauHatu KoedunumneHT Ha
i JnabwuHa Ha HIMB .
PeqeH 6poj untpauuja no Meonowka
Ha onuToT
(m) no Le Frank cpeauHa
AynHaTUHK y X (m) 24h
(cm/sec)
MUNOLEHCKA
WO-5 | 7598770 | 4648756 | 60+65 53 | 3.8x10° cm/sec | | ndMco
npocnojum of

NeCOYHULM
V-6 7598850 | 4648748 | 7.0+75 42 | 453x10%cm/sec | MVOHEHCKN
NeCOYHULM

2.2. llabopaTopuckum ucnutyBama

Co uen geduvHMpake Ha KnacuduKauuMoHUTE, Kako M jakoCHO aedopmabunHute
KapakTepuCTUKM Ha MaTepujanuTe 3acTaneHn Ha WCTPaKyBaHMOT NPOCTOP BpLUEHW ce
Oo4peneHn ucnuTyBara Bp3 NopemMeTeHn npuMmepoum AobneHn npu MawnHeko apobere Ha
MaTtepujanoT Ao OCHoBHa dpakumja. AgeksaTHO, BpLUeHM ce nabopaTopuckm mcnutyBaka
Kako LWTo crnenysa:

A. KnacudmkaumoHn onutu:

e rpaHynoMETPUCKN COCTaB;
e onpeaenyBake Ha NPUPOAHA BNAXHOCT;
e KOEULMEHT Ha YHN(OPMHOCT;

e BOJlyMEHCKa TeXMHa BO NMpupoaHa cocTojba;
B. CneuujanHu onutu:

e OMUT Ha TOYKaCTa jakocT;

e onpegenyeake Ha BAOI.

3. FeonoLwkKn KapakTepucTMKN Ha TepeHoT

NcTpaxyBaHOTO nogpadje BO Norfied Ha reoMopdoroWKUTE KapakTepUCTUKU e
nokanuaupaHo BO puAcKM npefen kage LUTO HagMopckata BUCUHaA ce ABwxku of 440m BO
HajHUCKMTe 0O S585M BO HAjBUCOKUTE AENIOBM O TEpPeHOT WM BUCUHCKaTa pasfvka
n3Hecysa okony 145m. CaMumoT nokanuTeT ce Haora Ha HagMopcka BUcoYuHa of 450-460Mm.

Bo ocHoBa  nOWWPOKMOT PperMoH e  u3rpageH of  CeauMEHTHU W
BYNIKQHOreHOKNACTUYHN CEAMMEHTHU Kapny o4 MUOLIEHCKa CTapocCT, NoToa onancku 6peun
Kapnu of NNeucToueHcka CTapoCT M KBapTepHW AenyBujanHu Hacnarn. CeauMeHTHUTe



KapnM o4 MMWOLIEHCKA CTapocT Ce [AOMUMHAHTHM BO  LUEHTpanHuTe, jyrosanagHute W
CEeBEepPOUCTOMHUTE [EeNoBM Of TEePeHOT nAofeKa BYNKAHOKMNACTUYHUTE CEeAUMEHTU ce
3acTaneHn BO  CEBEPHUTE, WUCTOYHUTE U jYrOMCTOMHUTE [AEnoBM Of WCTPayBaHOTO
nogpadje, NPeTCTaBeHN CO aHAe3UTCKU TydoBu 1 Bpeun. Bo jyxHUTe OenoBu on TEPeHOT
3acTaneHn ce onarcku 6peun o nneuctoueHcka crtapocT. Bo ceBepHuTe Oenosu opf
TEPEHOT MMOLIEHCKUTE CeOAUMEHTM W BYIKAHOKNACTUYHUTE TBOPOM ce NpenoKpueHn co
AenyBujanHu Hacnary co KBapTepHa CTapocT.

Bo noTtecHata OKOnMMHa Ha WCTPaxXyBaHWOT MPOCTOP TEPEHOT € Wu3rpageH of
MUOLEHCKN CeQUMEHTWN MPENOKPUEHN CO KBapTepHW Hacnarn. MuoueHckute ceaumMeHTn ce
npeTcTaBeHN cO Ty(HM MECOYHWULM, nanopun, NanopoBUTU TYHU MECOYHULM, NENUTCKMU
TydoBNn U OGUTYMUHU3HM TNUHUW. Tue ce MpenokpueHn co fenyBujanHu Hacnarum opf
KkBapTepHa cTtapoct co aebenuHa oa 0,4 go 0,7m coctaBeHuM of MNECOKNUBO [FIMHOBUT
mMaTtepujan co dparMeHTu of onancku opeuun.

LlenokynHnoT TepeH npeTcTaByBa cefMMeHTauuoHeH GaceH BO KOj ce cpekaBaaT
CedVMMeHTU O eOLeHCKa, MUOLIEHCKa, NIMOLEHCKa U KBapTepHa CTapocT. VIcTpaxyBaHMOT
TepeH crnopej TeKTOHCKaTa peoHM3aluja ce Haorfa BO CEBEpPOUCTOMHMOT Aden Ha P.
MakegoHnja u cnafa Bo pamkuTe Ha BappapckaTa 30Ha BO KOja € KapakTepucTuyHa
KpaToBcko-3netoBckaTta ByfikaHCka 00MnacT Koja e Bp3aHa 3a AWCjYHKTMBHA TeKTOHuKa. Bo
Hea ce permctpumpaHu norosieM 6poj Ha OUCjYHKTUBHM CTPYKTYPU CO MOjaK MHTEH3UTET Mmely
Kou ce uagBojyBaat paceguTe co npaeel, Ha npoTerakwbe CU-J3.

4. XM,quFGOﬂOLLIKM KapakKTepUCTuKn Ha TepeHoT

XnaporeonowKkUTe KapakTeEPUCTUKM Ha WUCTpaXyBaHOTO nogpadje 3aBucat of
MOPOSOLLKATE KapPaKTEPUCTUKM Ha TEPEHOT, FeorfOWKNOT COCTaB M KIIMMAaTOoSOLWKUTE
ycnosu. O XugporeornoLwkn acnekT LenoKynHaTta OKOMMHA Ha MUCTpaXyBaHOTO nogpadje
npunara Ha CrvMBOT Ha 31eTOBCKA peka, Koja Kako rmaBHa BOAeHa apTepuja rm npudaka
BOOAUTE Of, OKONMHMTE nomManu peku. NosHavajHa peka BO OKONMMHATa Ha UCTpPaXyBaHOTO
nogpadyje kako nocTtojaH BogoTek € Kucenunyka peka goaeka BO UCTPaXHUOT NPOCTOp cute
BOOOTEUM ce 0 NOBPEMEH KapakTep U BO TEKOT Ha NETHUOT NepuoA npecyLlyBaarT.

Bo uctpaxkHute gynHaTUHU BO TEKOT Ha AYMNYEHETO HE € PEerncTpupaHa nojaea Ha
nog3emMHa Bofa, HO cenak Bo Tpu gynHatuum UO-2, NO-5 n -6 noumnpaHn BO NOHUCKUOT
Jen of UCTpaxyBaHMOT MPOCTOp MO nepuod of 24h KOHCTATMpaHO € HMBO Ha NoA3eMHa
Boaa koe ce gswku og 4,2m go 5,3m. lNMojaBata Ha nog3emMHa Boda BO MUOLIEHCKUTE
ceAMMEHTM € MnoBp3aHa 3a AeNnoBUTE COCTaBEHM Of MOJSIyCKAMEHETU MNECOYHULUN Wn
nanopuu (FMUHUKM) CO MpOCNojuM o necodHuun. 3a yTBpAyBawe Ha unTpauuoHuTe
KapakTEPUCTUKA Ha MMWOLIEHCKATE CEOAUMEHTM U3BPLUEHO € TEPEHCKO WCMUTyBake Ha
BoAoMNponycHocTa no metogaTta Ha Le Frank Bo pgBe mnctpaxuHu gynHaTtunm ( UWO-5 n NO-6)
Ha agnabuHa opg 6,0-6,5m n 7,0-7,5M npu WwWTo ce goOneHn BpegHOCTN Ha KOeULMEHTOT Ha
dunTtpaumja kf=3,8x10'6 - 4,53x10'6 cm/s . CnuyHm pesyntaty 3a BOLOMPOMNYCHOCTaA Ha
MWOLIEHCKUTE ceauMeHTUn ce pgobueHn Bo TekoT Ha 2009 roamHa kora ce AOoOueHu
BPEOHOCTV Ha koeduuMeHT Ha dunTpauuja on paHroT k= x * 10°cm/s (nogatouun on
Enabopat 3a 13BpLUEHN XMOPOreonowWwKN NCTPpaXkHn paboTn n ucnmtyBama 3a M3paboTka Ha
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MpoekT 3a caHaumja KW pekynTMBaumja Ha cTapoTo xugpojanosmwTe Ha P.O.L.” 3netoBo’-
MpobuwTtun) . [enyBujanHuTe Hacnarn KouM ce wusrpageHu of MecoknuMBa [fMHa Cco
dparmeHTM oA onarncka 6peya, rv npenokpueaaT MUOLIEHCKUTE ceAMMeHTH, ce cnabo Boao-
nponycHu, ce oanukyeaaT co k; = 10* do 10° cm/sec. Bps ocHoea Ha u3BplueHaTa
XMaporeoriowka npocnekumja Ha TepeHOoT, AynyeweTo, KapTupaweTo Ha jagpoTo of
AynHaTvHuTe 1 Bp3 6asa Ha u3BedeHUTe TEepPeHCKUM MCnUTyBaka Ha BOAOMNPOMYCHOCT Mo
mMeTogaTta Ha Le Frank koHCTaTMpaHO € geka MULEHCKUTe CeAMMEHTM Ce BOLAOHENPOMNYCHU
A0 nokanHo MHory cnabo BOOOMPOMYCHW Kapnu CO BPeAHOCTUM Ha KoedUUEHT Ha
cdunTtpaumnja op k-1x107 — 1x10° cm/s  cnopen knacudukauujata Ha Komwucwujata 3a
cTaHdapausauvja Ma MeryHapoOHOTO APYLITBO 3a WHXMHepcka reonoruja (IAEG) n ncrure
nMaaT pyHKUMja Ha XMAPOreonoLwK/N N3onaTtopu.

5. NleoTexHU4KM CBOjCTBa Ha 3acTaneHunTe NMUTOJIOLWKN cpeaAnHn

Co n3BpLUeHOTa MHXEHePCKOreoroLlKa 1 XnaporeonoLlka npocnekumja Ha TepeHoT 1
N3BPLUEHUTE TEPEHCKM WCTpaXHM paboTu kako u nabopaTopucKkMm UCNUTyBaka, Ha
NCTpaxyBaHWOT NpocTop, cobpaHu ce AoBONeH 6poj Ha NodaToUmM 3a MHXEHEepPCKOoreonoLuka
Knacudpukaumja Ha NMMTONOLLKUTE YNEHOBN.

5.1. MH)KMHepCKOFGOﬂOLIJKM BMOOBU HA KapnecTtn macu

Ha mnctpaxyBaHMOT TepeH ce cpekaBaaT MOBEKE pasfiMyHM BUMOOBW Ha Kapnectu
macu. Crnoped  VHXWHEPCKOreOosoWKNTE  KapaKTEePUCTUKM  Kapnectute Macu ce
KnacuduumpaHn BO HEKONKY rpyny nNpu WTO BO MNOMyckameHeTu 0o Ao6po ckameHeTu
KapnecTn macu ce KnacuduuupaHn MUOLLEHCKUTE CeAMMEHTU KOW npeTcTaByBaaT OCHOBA
Ha UenuoT TepeH. Bo rpynaTta Ha HeBp3aHM 1M cnaboBp3aHu kapnu crnaraaT genyeujanHiTe
Hacnarm n HacunaHmoT maTepujan.

MonyckameHeTuTe 1 4OOPO CkaMeHeTW Bp3aHu KapnecTu Macu ce npeTcTaBeHU Co
MMOLIEHCKN CEeOMMEHTU COCTaBEHM OA TY(MHW MECOYHUUM, Nanopuu, NanopoBUTU TydHM
NeCoOYHUUN, NENUTCKN TydpoBM U OUTYMUHU3HW TIMHUM KOM YEeCTO HaM3MEHUYHO Cce
CMeHyBaaT KaKO MO BepTuKana Taka U no xXopusoHTana. Tue ce gocTa xvapoTepMmarHo
N3MEHETU 1 onanuTnanpaHn. MmMoueHcknTe ceaMMeHTn nexar Bp43 OaunTCKm UrHUMOPUTK
Aodeka Bp3 UCTUTE Ce HaTanoXeHW BynKaHcku TydoBu n G6peun. OBne ceguMMeHTU BO
noluMpoKaTa OKONMMHa reHepanHo umaaTt 6nar nageH aron og 15-20° BO npaBel, KOH
jyrosanag godeka Ha camaTa UcTpaxyBaHa iokauuvja uMaaT nag KOH ceBep Mo nageH aron
oa 10°. Tue ce ognukyBaaT co gobpa 30MEHOCT M KoHconuaumpaHocT, crnab go cpefeH
cTeneH Ha pujareHuanpaHoct M pobpa HocusocT. [lo 6Goja ce cBeTnocusu, CUBMH,
CMBO3eneHn OO0 cBeTnokadeaBn. 3a yTBpAyBawe HA jaKOCHUTE KapaKTEPUCTMKM Ha
MUWOLEHCKNTE MONyCKaMeHEeTN CEANMEHTM N3BPLLEHN CE UCMINTYBaka Ha ToYKacTa jakoCT Ha
npMMepoLM Of jagpoTo Mpu WTO ce JOOMEeHW BpeQHOCTU 3a jakoCT Ha MpuUTMCOK of 15-
30MPa. Cnpema um3BplUeHaTa reotTexHuyka knacudukauuwja no Bieniawski oBue kapnu ce
knacuduumpaxm Bo IV ™ knaca - cnabu kapnectu Macu, Aogeka crnopes rpagexHuTe Hopmu



3a uckon GN200 oeue cegmmeHTM cnaraat Bo |V knaca wWTO ykaxyBa Ha noTpeba aa

nckonoT 6uae malumMHCKM co Garep.

Tabena 6p. 4 Knacudmkaumja Ha kapnuTe no Bieniawski

NMAPAMETPU 3A KITACUOUKALIUJA

NMPOLIEHETHU NMOEHU

EpHoakcujanHa jakoct [MPa] 15-25
noeHMNM 2

KeanuteT Ha kapnecTta maca RQD [%] <25%
noeHMNM 3

PacTojaHue mefy nykHatnHuM [m] <0.06
noeHMN 5

CocTtojba Ha NyKHaTWHK

Ma3Hn NoBpLUNHKM CO OTBOP
noman og 1 mm

noeHMNM 8
MoasemHa Boga BraxHu

noeHMNM 10
OpueHTaumja Ha NyKHaTUHN NOBOJSIHO

nMoeHMN -2

RMR - PEJTUHI HA KAPIATA 26

KIACA HA KAPIATA

IV — CJIABA KAPIA

Cnopepn nobueHnte BpeaHocTn 3a RMR=26, Mm1oLeHcknte ceammenTn cnaraat Bo IV
KJlaca Ha cnabu kapnu.

MapameTpuTe Ha jakoCT cnopes KpuTtepuymoT Ha fiom Hoek-Brown ce:

¢ = 22,07 + 24,81 [°] c = 64 + 70 [kPa]

Nctute ce HanpaBeHn Bo codpTBepckmoT nakeT RocScience / RoclLab, a
npeseHTMpaHn Bo nocebeH npunor, suam Mpunor 6p. T 10.1 n 't 10.2.

HeBp3aHute wn cnabo Bp3aHM HeCKaMeHeTM KaprnecTu Macu ce HacunaHuoT
MaTtepuvjan Kako HeBp3aHuM M AenyBujanHuTe TBOpOWM Kako crnabo Bp3aHu. Tue ce rnasBHO
HEKOXEPEHTHN (HacunaHmoT maTepujan) M criaboKOXepeHTHU (OenyBuyMm) maTtepujany,
cnabo o cpefHo 36menn. [lenyBujanHuTte TBOpOU ce KOHCTaTMpPaHW BO 3anagHUTE MOHUCKU
OenoBu of TEPEHOT Kaj uctpaxuute gynHatuHu WO-2, WO-4 v NO-5 pogeka HacvnaHWoT
MaTtepujan e permctpupaH kaj uctpaxuute gynHatuum -1, -3 v NO6.

[enyBujanHuTe Hacnarm ce wuarpageHn of necoknNMBO [fIMHOBUT MaTtepujan co
NPUCYTCTBO Ha dpparMeHTn o4 onancka 6peya, co gebenunHa og 0,4 oo 0,7m n co kadpeaBa
6oja. HacmnaHuoT maTepujan e cocTaBeH of NeCOKNUB Yakarn, rpafgexeH oTnag, janoBuLLeH
mMatepujan u gp., co gebenuHa og 0,2-0,8m n 6ena, ceetnocuea oo TemHocmaa 6oja.



5.2.YcnoBu 3a uckon

Bo norneg Ha ycrnoBuTe 3a MCKOM, MUTOMOLLKUTE YNEHOBWU ce KnacuduumpaHm co
NOMOLL Ha UCKYCTBEHN METOAM N Toa CO NMPUMEHA Ha NpoceyHuTe rpagexHn Hopmu MH200,
crnopes Kou 3acTtaneHute kaprnectn macu cnaraat Bo Il u IV kaTeropuja Ha nckon a uckonot
Ou ce BpLuen MmawnHckn co barep. Cnopeg rpagexHute Hopmu MTH200 HeBp3aHuTe 1 cnabo
Bp3aHUTe AenyBujanHy Hacnarm u HacuneH matepujan go pgnabuHa og 1m cnara o |l
Kateropmja Ha MCKOM W WUCTMOT Ke ce OABMBa MalIMWIMHCKM co Garep. WckonoT BO
MUOLIEHCKNTE CeQUMEHTU: nanopuu, rMuHUM 1 NecovHuUM cnopej uctaTta knacudukauuja
npunara Ha |V rpyna Ha uckon n UCKonoT Ke ce ogBuBa MaLUMHCKKN co barep..

5.3. PU3nyYKo MeXaHUUKM KapaKTepUCTUKU HA MaTepujanuTte U HUBHa Knacudukaumja

Bo oOHOC Ha (OM3MYKO MEXaHWYKUTE KapaKTepUCTUKU reHepanHo MoXe Oa ce
W3gBojaT OBe CPeAVHWM KapnecT KOMMMEeKC W AenyBujanHu Hacrarn. Kako OOMWMHaHTHM
Kapnu oA Koj € u3rpageH KapnecTtuoT KOMIMMEKC Ce MWOLEHCKUTE CeaMMEHTM, KoM Ha
npeameTHaTa nokauuwja Ao ucnuTyBaHaTa anaboyvMHa ce nornyckaMeHeTU NecOYHMUM U
cnabo 0o cpeaHo anjareHn3npany MuHLM nanopum u Tydosu.

[lenyBujanHuTe Hacnarm ce perncTpupaHy Ha MoBpLUMHATA Ha TEPeHOT caMo Ha
oOpedeHn NoKauum 1 ce CO penaTtMBHO Marna MOKHOCT. [lpeTcTaBeHM ce co MecoknuBa
rmuHa co pparmMeHTn o onarncka Gpeva.

FeHepanHo 3a oOBaa cCpeauvHa, Of WHXWHEPCKOTEOSIOWKM acnekT, a CorfacHo
N3BPLUEHNTE TEPEHCKN 1 NabopaTopUCKN UCIIMTYBaka U UCTParu, EMNUPUCKA U UCKYCTBEHO
ce npenopadyBa ynotpeba Ha cnegHuBe napameTpyu MpU MNOHATAMOLUHM aHanusu u
NpPecMeTKu:

e M,; - MnoueHckn ceanmeHTn, anjareHn3mpann 4O jako AujareHusnpanu, nobpo
306MeHn,Bp3aHn 1 KoHconuaupaHu Bo hopMa Ha Ty(HM NecovHMLM, nanopum,
NanopoBuTU TYHN NECOYHULN, NENUTCKN TYPOBU N BUTYMUHN3HU TIIMHUM.

va = 18.0 = 19.50 kN/m?;
w= 5.45-20.00 %

v = 20.00 — 20.50 kN/m?;
@ =22.07 -24.81°

c= 64 —70kPa

k= x *10° cm/sec



6. 3akny4youu n npenopaku

Kako 3aknyyoum wn npenopakM oA ce Mnorope MnpeTxogHo W3HeceHuTe nogaToum,
corneagyBaka U nakasaTenu, 3a npegmeTHaTta fokauunja HakpaTko MOXe Ja ce ucTakHaT
cnegHuTe akTu:

v' Bo nepuogot og 16 go 22.10.2013 roguHa Ha NpoCTOpPOT NpeABuAeH 3a uarpaaba
Ha genoHuja BO cknon Ha gabpukata Tab-Mak, MpobuwTtmun Gewe m3BeaeHa
MHXWHEPCKOreosiowka M Xuaporeosiowka npocnekumja Ha nospwwmHa og 1ha u
aynyewe Ha wect (6) ucTpaxHW AynHaTMHM M co Toa Oewe AeduHupaHa
reonowkarta rpagba Ha TepeHOT BO gnabvHa wn yTBpPOEHW XMAPOreosiowkuTe u
reoMexaHV4KUTe KapakTePUCTUKM Ha 3acTaneHnTe NUTOMOLIKM YNEHOBU.

v" Of VHXMHEePCKOreosoLWK/N acnekT Ha UCTpaXKyBaHWOT TepPeH YyTBPAEHM Ce Bp3aHu
nonyckameHeTM OO0 CKaMeHeTU Kapnectu Macu KOu ce KracudpuumpaHu Kako
MMWOLIEHCKUTE CeaAMMEHTN (Nnanopuu, rnHUM TY(OBM N NECOYHNLN) U HEBP3aHU U
cnabo Bp3aHM KapnecTM Macu BO KOW cnaraaT fenyBujanHWTe Hacnarm wu
HacunaHnoT martepujan. Cnpema uM3BpLIeHaTa reoTexHudka knacudukauumja Ha
Kkapnectn macu cnopepq Bieniawski Bp3aHuMTe nonyckameHeTn [O CKaMeHeTU
MMWOLIEHCKUTE CEQUMEHTU ce Knacuduumpanm Bo IV rpyna - cnabu kapnectn macu.

v' Op acnekT Ha kaTeropuvja Ha uckon Ha rpagexHute Hopmu MTH200 HeBp3aHUTE ”
cnabo Bp3aHWTe AenyBujanHu Hacnarm u HacuneH matepuvjan go anabuHa og 1m
cnaraat Bo Il kateropuja Ha mckon M UCTMOT Ke ce OABMBA MaLUULLMHCKMA CO
farep. MckonoT BO MUWOLEHCKUTE CEAMMEHTWU: nanopuu, MMUHUU N NEeCOYHULM
crnopea vcTaTa Knacudukaumja npunara Ha IV knaca Ha Mckon M UCKOMNOT Ke ce
oABMBa MaLUUHCKKM co BGarep. MuoueHckuTe ceguMeHTU ce oanukyBaaTt co gobpa
30MEHOCT M KOHCONMAUpaHOCT, cnab Ao cpedeH CTeneH Ha AujareHM3MpaHocT u
pobpa HOCMBOCT.

v' Bp3a ocHOBa Ha Mu3BpLleHATa Xuaporeosniowka npocnekumja Ha TepeHoT,
Ayn4eHeTo, KapTUpaweTO Ha jaapoTo of AynHaTUHUTE 1 Bp3 6asa Ha u3BedeHUTe
TEPEHCKM WUcnuMTyBawa Ha BOJOMNPOMYCHOCT Mo wMeTogata Ha Le Frank
KOHCTaTUpaHO € [eKa MULIEHCKUTE CeQUMMEHTU ce BOOOHEenponycHW A0 JloKarHo
MHOry crnabo BoAONpOMNyCHM Kapnu CO BPeQHOCTU Ha KoeduueHT Ha dunTpaumja
on k=1x10" — 1x10° cm/s cnopen knacudukaumjata Ha Komwucwjata 3a
cTaHfapausaumja Ma MefyHapogHOTO ApYLUTBO 3a HXMHepcka reonorunja (IAEG) n
UcTUTE MMaaT yHKUMja Ha XuOporeosriowku wmsonatopu. 3a yTBpAyBake Ha
GUNTpaUNOHNTE KapakTePUCTMKU Ha MUOLIEHCKUTE CEeOMMEHTU W3BPLUEHO €
TEPEHCKO UCMNTYBaHk€ Ha BOAOMNPOMNYCHOCTa No Metogarta Ha Le Frank Bo AaBe
nctpaxuu gynHatuum ( UO-5 n NO-6) Ha gnabuna og 6,0-6,5m n 7,0-7,5M npu wto
ce fobveHn BpegHOCTM Ha koeuumeHToT Ha duntpaumja k=3,8x1 0°%-4,53x10°
cm/s . Bo uctpaxHute gynHaTuHW BO TEKOT Ha AYyNYEH-ETO He € perucTpupaHo
HMBO Ha MOA3eMHa Boga HO cemak Bo Tpu gynHatuHn WO-2, NWO-5 v NO-6
nouMpaHn BO MOHUCKMOT Oen o4 WUCTpaxyBaHMOT NPOCTOp Mo nepuofd on 24h
KOHCTaTupaHa e rnojaBa Ha nNoA3emMHa Bofa CO HMBO Koe ce ABwXu og 4,2 fo 5,3m.
lMojaBata Ha nog3eMHa Boda BO MMWOLIEHCKUTE CeQMMEHTW e roBp3aHa 3a

10



[1eNoBUTE COCTABEHM O[] NECOYHMLM UK oA, nanopuy ( FAMHLM) CO MPOCojLM of
necoyHuuy. [lenyBujanHuTe Hacnarv Kou ce W3rpafeHu of MecoknuBa MMUHa Co
cdparMeHTV of onarncka 6peya, rv NpenokpUBaaT MUOLIEHCKUTE CEAWMEHTM, ce
cnabo BogonponycHu, ce oanukysaat co Kf = 10*do 10 cm/sec..

Bo 0AHOC Ha (OU3MYKO MEXaHUYKWUTE KapaKTEpPUCTUKM reHepanHo MoXe [a ce
W3OBOjaT [OBE CPEAVHW KaprnecT KOMMNeKc W AenyBujanHu Hacnarn. Kako
AOMVHAHTHM Kapnu off KOj € W3rpafeH KapnecTUOT KOMMMEKC Ce MUOLIEHCKUTE
ceaumeHTV. [lenyBujanHWTE HAcnarm ce perucTpupaHM Ha MoBpLUMHATA Ha
TEPEHOT CamMo Ha OApeaeHN NoKaLMM U ce CO Mana MoKHoCT. [peTcTaBeHm ce co
NecoKn1Ba rM1Ha co chparMeHTV of onarncka 6peya.

CoctaBune:

MwunaHoBcku Mome gmnn.nHx.reonor

OvmuTtposckun fejaH aunn.rpag .MHX.
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] I'PAJEXEH NTHCTUTYT

m "MAKEJOHMNIJA" AL
3ABO/I 3A TEOTEXHUKA

[OHeBHUK 32 ucnutyBawe Ha BOIN cnopea metoaoT Ha Le frank

OGjekT HenoHwuja Bo cknon Ha d-ka Tab-Mak, MNMpobuwTtun
UHBecTUTOP: Tab-Mak, Mpobuwtmn
Chainage , Etaxa
OynHatuHa NO-5, 6.0 6.5m
1 3alwTuTHa LieBka / KoTa Ha TepeH
2| —|HMB 5.3
— £
3 | ‘= | Mouetok Ha eTaxa 6
— =
4 | | Cpeauna Ha eTaxa 6.3 = 50 [cm]
| 5| |BHo Ha eTaxa 6.5 r= 6.05 [cm]
H=Ho= 530 [cm]
3aluTuTHa Leeka [mm] 146
Wcnutysana etaxa @ [mm] 131
Q
O t t Y vV [Q=V/t /
% min sec | cm® | cm®/sec - H
@ 5 300 0.5 500 1.67
ol 5 300 | 03 | 300 | 1.00 H
5@
53 5 300 0.2 200 0.67 |
5 5 300 0.1 100 0.33 - ;| 12 L
= v
5 5 300 0.095 95 0.32 L|<« o &
3 5 300 0.09 90 0.30
C - >
5 300 0.085 85 0.28 ¥
® At At AH Ht
> : AH
2 min sec cm cm t=0 = A
8 =At
: ’ H
o ©
i3
Eg H=Ho
2 1
8" - 172 L
§ Ll or =
g - —
C v
NPV~
Ucnutan: MpecmeTan:

Mpunor 6p: I'T-7.1
cTpaHa 1/2



MpecmeTKa Ha KoedULIMEHTOT Ha dunTpaumja

1. KOHCTaHTHO HUBO:

(cm/sek)

_0366xQ L

K log —
LxH 9 r
0.366 xQ L 0.366 xQ L
LxH [2=/——"%1 Jlog— K=———"xlog —
cm’/sec cm? cm/sec
1 2 3 4 5 6
1.67 0.61 2.30E-05 2.11E-05
1.00 0.37 1.38E-05 1.27E-05
0.67 0.24 9.21E-06 8.45E-06
0.33 0.12 26500 4.6E-06 | 0.9172146 4.22E-06
0.32 0.12 4.37E-06 4.01E-06
0.30 0.11 4.14E-06 3.80E-06
C H 2
2. MpoMeHNNBO HMBO K=—"xlog—% _ 2.64xr L
At H . C=———x |Og
r* = 33.64 At Ht | g Ho K
L=20 sec cm H cm/sec
log L/r = 0.9172146
c=4.0728732
Mpernepan: MpecmeTan:

cTpaHa 2/2



] IT'PAJEXEH UHCTUTYT

m "MAKEITOHNMNJA" AL
3ABO/I 3A TEOTEXHUK A

AHEBHUK 3A UCTIUTYBAKE HA BN

O6jekT:

CNoPEQ METOAOT HA LEFRANK

UuBecTUTOPD:

ETAXA BP.

1.

O6noxHa KonoHa

KoTa Ha TepeH

AynHatuna W[ -

2

HIMB

[MoyeToK Ha eTaxa

CpeguHa Ha eTaxa

[ [& [eo [o]e
KoTu [m]

[lHO Ha eTaxa

H=Ho=

O6noxxHa KonoHa @ [mm]

UcnntysaHa etaxa @ [mm]

Q=VI/t

min

sec

cm®

[cm]
[cm]
[cm]

cm®/sec

#DIV/O0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/O! L

MpOTOK NPU KOHCTaHTHO
BOAHO HUBO

#DIV/0!

(o} fol ol lol Jol Noi N e]

2r

<

#DIV/0!

At

At

AH

min

sec

cm

cm

1/2 L

Map Ha HMBOTO [cM]
Ht(6e3 goaaBarbe Ha HoBa BOZa)

H;

?

I

NPV
U

WcnuTtan:

i

HapasopeH opraH:

npunor 6p.



NNPECMETKA HA KOEONIIUEHTOT
HA ®UITPAIIMJA K (cm/sek)

1. KOHCTaHTHO HMBO: K 0366xQ L
LxH r

0.366 x Q L 0366xQ . L
I_ X H F I J— K = —_— IO J—
Q |0:36xQ LxH | 97 LxH 77
cm®/sec cm? cm/sec
1 2 3 4 5 6
#1IAB/0! | #1THB/O! #1THB/0! #TTAB/0!
#1IAB/0! | #1THB/0! #TTMB/0! #TIAB/0!
#1IAB/0! | #1THB/0! #TTMB/0! #TTAB/0!
#IMB/0! | #OKB/0! 0 #1MB/0! 0.883 #1MB/0!
#1IAB/0! | #1THB/0! #TTVB/0! #TTAB/0!
#1MB/0! | #1KB/0! #1UB/0! #1UB/0!
2. IpomeHNNBO HUBO: K= EX log ﬂ 2.64xr2 L
At H, C=——xlog "
2 _
- = At Ht log Ho K
= sec cm H . cm/sec

Mpernepan: Hapn3sopeH opraH:




— rPAOEXXEH MHCTUTYT OOTOIMPAOGUN HA JAAPO O[]
m "MAKEAQOHWJA"AL NCTPAXHA OVIMHATUHA
3ABOg 3A FTEOTEXHUKA |/|p‘-1

OGjexr: _X1IPOreOnOLIKN N reOMEXaHN4KN NCTPaXKyBaHa -
TAB MAK - MNpobuwtunn, genoHuja Bo cknon Ha d-kata

]

(W] ©2012 > MPAOEXEH UHCTUTYT " MAKEQOHUJA"A.LI. - CKONJE > EMTABOPAT : O[] U3BPLUEHU FEEOMEXAHUYKN UCTPAXYBAHA 3A U3rPABA HA OENOHUJA BO CKIOM HA ®ABEPUKA TAB MAK - MPOBULLITUN

=

4.0-8.0[m]
O[rOBOPEH MNPOEKTAHT: DA3A HA MPOEKTUPAHSE: OATYM:
FEOTEXHUKA HOEMBPMU 2013
AE.AH AMMUTPOBCKH I T o=
PeA rr-9.1




— FPAOEXEH UHCTUTYT |  POTOMPA®UN HA JAOPO Of1
|V AREROHVINAR ] CTPAKHA IVIHATAHA
3ABOg 3A FTEOTEXHUKA |/|p‘-2
OﬁjeKT: XMD.DOFGOHOLUKM N reoMmexaHn4ykm NcTpa>xyBaha -

TAB MAK - MNpobuwtunn, genoHuja Bo cknon Ha d-kata

4.0 - 8.0 [m]

""I

(W] ©2012 > MPAOEXEH UHCTUTYT " MAKEQOHUJA"A.LI. - CKONJE > EMTABOPAT : O[] U3BPLUEHU FEEOMEXAHUYKN UCTPAXYBAHA 3A U3rPABA HA OENOHUJA BO CKIOM HA ®ABEPUKA TAB MAK - MPOBULLITUN

=

O[IrOBOPEH MPOEKTAHT:
OEJAH AUMUTPOBCKMU

OUNA.rpag.uHxX

DA3A HA MPOEKTUPAHSE:

FEOTEXHUKA I T

NATYM:
HOEMBPMU 2013

NPUNOr BP.:

Nrm-9.2




,_m
Q © 2012 > NPAOEXEH UHCTUTYT " MAKEQOHWUJA"A.Ll. - CKOMNJE > EJIABOPAT : O U3BPLUEHU TEOMEXAHUYKU UCTPAXXYBAHA 3A U3rPALBA HA [IEMOHUJA BO CKIOM HA ®ABPUKA TAB MAK - MPOBULLTUN

FrPAOEXEH UHCTUTYT
"MAKEAOOHWJA"A.L

3ABO 3A TEOTEXHUKA

®OTOrPADUN HA JALPO Ofi
NCTPAXKHA JVMHATUHA
na -3

OGjekr: XNOPOreosiowKn N reoMexaHn4kn NCTpaxkyBama -

TAB MAK - MNpobuwtunn, genoHuja Bo cknon Ha d-kata

3.3 -8.0 [m]

O[IrOBOPEH MPOEKTAHT:
OEJAH AUMUTPOBCKMU

OUNA.rpag.uHxX

DA3A HA MPOEKTUPAHSE: DATYM:

FEOTEXHUKA T HOEMBPY 2013
NPUNOTI BP.:
N-9.3
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Q ©2012 > FrPAQEXEH UHCTUTYT " MAKEOOHUJA"A.LI. - CKOMJE > ENNABOPAT : Of1 U3BPLUEHM TEOMEXAHUYKU UCTPAXKYBAHA 3A U3PAIBA HA IEMOHUJA BO CKNOM HA ®ABPUKA TAB MAK - MPOBULLTUN

OOTOIMPAGUNN HA JAOPO Of1

] rPAOEXXEH MHCTUTYT
m "MAKEQOHWJA"AA NCTPAXKHA AYMHATUHA
3ABOg 3A FTEOTEXHUKA |/|p‘-4

OGjekr: XNOPOreosiowKn N reoMexaHn4kn NCTpaxkyBama -

TAB MAK - MNpobuwtunn, genoHuja Bo cknon Ha d-kata

4.0 - 8.0 [m]

O[fIrOBOPEH MPOEKTAHT:
AEJAH AMMUTPOBCKHU

OUNA.rpag.uHxX

®A3A HA MPOEKTUPAHSE:
FEOTEXHUKA

I'T

DATYM:
HOEMBPMU 2013

NPUNOr BP.:

rmr-94




®OTOrPADUN HA JALIPO Of1

] rPAOEXXEH MHCTUTYT
m "MAKEQOHWJA"AA NCTPAXKHA AYMHATUHA
3ABOg 3A FTEOTEXHUKA |/|p‘-5

OGjexr: _X1IPOreOnOLIKN N reOMEXaHN4KN NCTPaXKyBaHa -
TAB MAK - MNpobuwtunn, genoHuja Bo cknon Ha d-kata

4.0 - 8.0 [m]

”I

(W] ©2012 > MPAOEXEH UHCTUTYT " MAKEQOHUJA"A.LI. - CKONJE > EMTABOPAT : O[] U3BPLUEHU FEEOMEXAHUYKN UCTPAXYBAHA 3A U3rPABA HA OENOHUJA BO CKIOM HA ®ABEPUKA TAB MAK - MPOBULLITUN

=

O[fIrOBOPEH MPOEKTAHT:
AEJAH AMMUTPOBCKHU

OUNA.rpag.uHxX

DA3A HA MPOEKTUPAHSE: OATYM:

FEOTEXHUKA HOEMBPU 2013
I MNPUNOT BP.:
N-9.5




T FPAOEXEH UHCTUTYT OOTOIMPAOGUN HA JAAPO O[]
m "MAKEAQOHWJA"AL NCTPAXHA OVIMHATUHA
3ABOg 3A FTEOTEXHUKA |/|p‘-6

OGjexr: _X1IPOreOnOLIKN N reOMEXaHN4KN NCTPaXKyBaHa -
TAB MAK - MNpobuwtunn, genoHuja Bo cknon Ha d-kata

]

(W] ©2012 > MPAOEXEH UHCTUTYT " MAKEQOHUJA"A.LI. - CKONJE > EMTABOPAT : O[] U3BPLUEHU FEEOMEXAHUYKN UCTPAXYBAHA 3A U3rPABA HA OENOHUJA BO CKIOM HA ®ABEPUKA TAB MAK - MPOBULLITUN

=

4.0-8.0[m]
O[rOBOPEH MNPOEKTAHT: DA3A HA MPOEKTUPAHSE: OATYM:
FEOTEXHUKA HOEMBPMU 2013
AE.AH AMMUTPOBCKH I T o=
B m-9.6
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NHoekc Ha TodkacTa jakocT / Point Load Test

3anpemuHcka maca y= 26.85 KN/m?®

AumeH3uun Ha npumepoLmn

No. Di [mm] W1 [mm] W2 [mm] P [kN]
1 18.00 103.98 116.39 2.345
2 27.00 104.94 105.55 0.845
3 23.00 73.67 72.61 2.200
4 29.00 86.43 104.23 3.100
5 21.00 51.68 39.45 1.185
6
7
8
9
10
11
12
13

*PE3YNTATUM *

BpenHocT Ha jakocTta [Mpa]

No. De [mm] W [mm] Js [MPa] Js(50)
1 50.25 110.19 0.93 0.93
2 60.15 105.25 0.23 0.25
3 46.28 73.14 1.03 0.99
4 59.33 95.33 0.88 0.95
5 34.90 45_57 0.97 0.83
6
7
8
9
10
11
12
13

| rPAOEXEH MHCTUTYT
m "MAKEOOHWJA"AL
3ABOJ 3A FTEOTEXHUKA

OGjekT: OenoHuja Bo ckron Ha g-ka TAB MAK - Mpo6uwtun

JNokauumja: ncTpaxHa gynHatuHa L0 1

OnabuHa: 6.00-8.00 [Bua Hakapna: [lecoyHuk Koopaunatn: X: 7 598 855
Y: 4648 670
Z:

3abeneluka :

ID1 6.00 - 8.00
12.0

10.0

8.0

6.0

4.0

BpeaHocCT Ha jakocTa [Mpa]

2.0

i 0.25 i i i
0.0 - —




XHU Ted ) runt

MY083NIdO HYdOE d-w
dIHIKHM HIJO8OTO

wiogamnydo ¢ :uelsiiad|]
B)O8OHMKAA |'D LreLnuop

L-NIV
[eLmogen eH [odg

¢8-1l1
49 10UKdLI
€Loe/ L1
 NALYIT

NHaoekc Ha TovkacTa jakocT / Point Load Test = FPAOEXXEH UHCTUTYT
n n
3anpeMuHcKka maca Y= 26.59 KN/m?® m MAKE pl OHUJA A'iq'
[MMeH3UM Ha NPUMepOLIM 3ABOO 3A TEOTEXHUKA
No. Di [mm] W1l [mm] W2 [mm] P [kN]
1 21.00 92.52 106.55 0.858 OGjekT: [enoHuja Bo cknon Ha d-ka TAB MAK - Mpo6uwtun
2 14.00 100.55 90.22 0.945
3 23.00 73.67 72.61 1.025
4 19.00 62.60 61.53 1.152 Jlokauuja: ncTpaxHa gynHatuHa M 3
5 21.00 56.68 50.11 1.185
6 25.00 50.68 44 .56 1.185
7 22.00 59.53 60.11 1.152 Ona6uHa: 1.60-2.00 |Bua Hakapna: [ecouHuk KoopauHatn: X: 7598 814
8 23.00 44.48 61.25 0.587 Y: 4648723
9 Z:
10 3abeneLuka :
11
12
13
_—_
ID 3 1.60 - 2.00
* PESYNTATMK * 12.0
BpenHocT Ha jakocTta [Mpa] 10.0
No. De [mm] W [mm] Js [MPa] Js(50) E
"""""""""""""""""""""""""""""" 2 80
1 51.59 99.54 0.32 0.33
2 41.23 95.39 0.56 0.51 5
3 46.28 73.14 0.48 0.46 2
4 38.75 62.07 0.77 0.68 L 6.0
5 37.78 53.40 0.83 0.73 !
6 38.93 47.62 0.78 0.70 5
7 40.93 59.82 0.69 0.63 2 40
8 39.35 52.87 0.38 0.34 &
o
9 ()
10
11 2.0
12 033 051 046 068 073 070 063 0.34
13 M B = o
—————————————————————————————————————————————————— 0.0 -
CpefHa BpeaHoCT: 0.55 1 2 3 4 5 6 7 8 9 10 11 12 13
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NHoekc Ha TodkacTa jakocT / Point Load Test

3anpemuHcka maca y= 26.50 KN/m?®

AumeH3uun Ha npumepoLmn

No. Di [mm] W1 [mm] W2 [mm] P [kN]
1 18.00 103.98 116.39 1.750
2 27.00 104.94 105.55 0.945
3 23.00 73.67 72.61 1.025
4 29.00 86.43 104.23 1.704
5 21.00 51.68 39.45 0.870
6 25.00 50.68 44 .56 0.985
7 20.00 58.60 61.53 1.362
8
9
10
11
12
13

*PE3YNTATUM *

BpenHocT Ha jakocTta [Mpa]

No. De [mm] W [mm] Js [MPa] Js(50)
1 50.25 110.19 0.69 0.69
2 60.15 105.25 0.26 0.28
3 46.28 73.14 0.48 0.46
4 59.33 95.33 0.48 0.52
5 34.90 45.57 0.71 0.61
6 38.93 47.62 0.65 0.58
7 39.11 60.07 0.89 0.80
8
9
10
11
12
13

| rPAOEXEH MHCTUTYT
m "MAKEOOHWJA"AL
3ABOJ 3A FTEOTEXHUKA

OGjekT: OenoHuja Bo ckron Ha g-ka TAB MAK - Mpo6uwtun

JNokauumja: ncTpaxHa gynHatuHa M 3

OnabuHa: 6.00-7.00 [Buag Hakapna: Jlanopeu Koopaunatn: X: 7 598 814
Y: 4648 723
Z:

3abeneluka :

ID3 6,00 -7.00
12.0

10.0

8.0

6.0

4.0

BpeaHocCT Ha jakocTa [Mpa]

2.0

00 I = = N NN
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NHoekc Ha TodkacTa jakocT / Point Load Test

3anpemuHcka maca y= 25.85 KN/m?®

AumeH3uun Ha npumepoLmn

No. Di [mm] W1 [mm] W2 [mm] P [kN]
1 19.00 73.22 101.37 1.615
2 22.00 86.25 99.25 0.945
3 21.00 102.33 105.25 1.020
4 26.00 92.66 100.51 1.563
5 28.00 64.31 49.45 0.805
6 20.00 51.56 34.46 0.911
7 25.00 59.54 62.34 1.330
8 23.00 55.21 42.23 1.056
9
10
11
12
13

*PE3YNTATUM *

BpenHocT Ha jakocTta [Mpa]

No. De [mm] W [mm] Js [MPa] Js(50)
1 45.95 87.30 0.76 0.74
2 50.97 92.75 0.36 0.37
3 52.68 103.79 0.37 0.38
4 56.55 96.59 0.49 0.52
5 45.03 56.88 0.40 0.38
6 33.09 43.01 0.83 0.69
7 44.04 60.94 0.69 0.65
8 37.77 48.72 0.74 0.65
9
10
11
12
13

m "MAKEOOHWJA"AL
3ABOJ 3A FTEOTEXHUKA

rPAOEXXEH MHCTUTYT

OGjekT: OenoHuja Bo ckron Ha g-ka TAB MAK - Mpo6uwtun

JNokauumja: nctpaxHa gynHatuHa M0 5

OnabuHa: 5.00-6.00 [Bua Hakapna: [nuHey Koopaunatn: X: 7598 770
Y: 4 648 756
Z:

3abeneluka :

ID5

5,00 - 6.00

12.0
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BpeaHocCT Ha jakocTa [Mpa]

2.0
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0.74
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NHoekc Ha TodkacTa jakocT / Point Load Test

3anpemuHcka maca y=26.24 KN/m?®

AumeH3uun Ha npumepoLmn

No. Di [mm] W1 [mm] W2 [mm] P [kN]
1 18.00 83.22 100.98 1.615
2 18.00 76.25 89.55 0.945
3 20.00 92.33 96.25 1.325
4 25.00 98.66 100.51 1.563
5 21.00 84.31 56.25 0.868
6 22.00 51.56 34.46 0.887
7 26.00 59.54 63.34 1.268
8 24.00 61.28 47.23 1.121
9 28.00 51.04 50.65 0.859
10
11
12
13

*PE3YNTATUM *

BpenHocT Ha jakocTta [Mpa]

No. De [mm] W [mm] Js [MPa] Js(50)
1 45.94 92.10 0.77 0.74
2 43.59 82.90 0.50 0.47
3 49.00 94.29 0.55 0.55
4 56.30 99.59 0.49 0.52
5 43.35 70.28 0.46 0.43
6 34.71 43.01 0.74 0.62
7 45.10 61.44 0.62 0.60
8 40.72 54.26 0.68 0.62
9
10
11
12
13

rPAOEXXEH MHCTUTYT
"MAKEOOHWJA"A.L

3ABO 3A TrEOTEXHUKA

OGjekT: OenoHuja Bo ckron Ha g-ka TAB MAK - Mpo6uwtun

JNokauumja: nctpaxHa gynHatuHa M0 5

OnabuHa: 7.50-8.00 [Buag Hakapna: Jlanopeu, Koopaunatn: X: 7598 770
Y: 4 648 756
Z:

3abeneluka :

ID5 7,50 - 8.00

12.0

10.0
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6.0
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BpeaHocCT Ha jakocTa [Mpa]
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0.52

043 062
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NHoekc Ha TodkacTa jakocT / Point Load Test

3anpemuHcka maca y=26.79 KN/m?®
[nMeH3nu Ha npumepoLm
No. Di [mm] W1 [mm] W2 [mm] P [kN]
1 16.00 106.72 116.39 2.345
2 27.00 104.94 105.55 0.845
3 23.00 49.98 55.77 1.245
4 27.00 96.43 104.23 3.100
5 21.00 42 .26 46.87 2.185
6 23.00 73.67 73.61 1.000
7
8
9
10
11
12
13
*PE3YNTATUM *
BpenHocT Ha jakocTta [Mpa]
No. De [mm] W [mm] Js [MPa] Js(50)
1 47 .67 111.56 1.03 1.01
2 60.15 105.25 0.23 0.25
3 39.35 52.88 0.80 0.72
4 58.73 100.33 0.90 0.97
5 34.52 44 .57 1.83 1.55
6 46.44 73.64 0.46 0.45
7
8
9
10
11
12
13

rPAOEXXEH MHCTUTYT
"MAKEOOHWJA"A.L

3ABO 3A TrEOTEXHUKA

ID6

OGjekT: OenoHuja Bo ckron Ha g-ka TAB MAK - Mpo6uwtun

JNokauumja: nctpaxHa gynHatuHa M 6

OnabuHa: 7.00-8.00 [Bua Hakapna: [lecoyHuk Koopaunatn: X: 7 598 850
Y: 4648 748
Z:

3abeneluka :

7.00 - 8.00

12.0

10.0

8.0

6.0

4.0
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