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NoejHo pewemne
CBecka 1.3
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3ALTUTA OBPEHOBLIA O] BEJTMKNX BOAA KOJ1TYBAPE I TAMHABE
PEKOHCTPYKLWMIA AECHOOOBAJTHOI HACUMA KOJTYBAPE

NaejHo peluere
1.3 - MpojekaT uHxxerepckor objekTa

1.1. HACJIOBHA CTPAHA

1.3 - NMPOJEKAT MHXXEHEPCKOIT OBJEKTA

NHBecTuTOp:

O6jekar:

BpcTa TexHnuyke noKyMeHTauuje:

Ha3ne 1 o3Haka aena npojekra

3a rpahere / nssohere pagosa:

lMpojeKTaHT:

OAroBOpHO nnLUe NpojekTaHTa:

MoTtnuc:

OAroBOpHW NpPOjEKTaHT:
Bpoj nuueHue:
MoTnuc:

OAroBOpHW NpPOjEKTaHT:
bpoj nuueHue:
MoTnuc:

Bpoj TexHuuke goKkyMeHTauuje:
MecTo 1 AaTyMm:

MuHMCTapCTBO NosbonpueBpese, WyMapcTea U
Bogonpuspeae, PENYBJIMYKA AVNPEKLUWMIA 3A BOAE
bynesap ymeTHoCTU 2a, 11070 beorpaa

3awTuta O6peHoBLa 04 BEe/IMKMX BoAa
Kony6ape n TamHaBe

o O6peHoBauy:

Ha KI1: npeMa cnucky napuena 13 npunora 4
HyMepuuke fOKyMeHTauuje aejHor pewera

WOEJHO PEWEHSE (MAP)
1.3 - lNpojekaT uHxewepckor objekTa
PEKOHCTPYKLMWIA, HOBA T'PAAHA

UHCTUTYT 3a BOAONpPUBpeay

,Japocnas YepHuun” ALl, beorpap

no pewery MUHUCTapcTBa rpaheBnHapcTea,
caobpahaja n nHdpactpyktype og 10.03.2016.
roamHe, 6poj: 351-02-02361/2015-07,
nvueHua 6poj: NMo80r3

eHepanHwn anpekTop

Mpod. ap AejaH Aueau, avnn. rpafh. MHX.

dyueiecs, 2

3opaH KHexesuh, annn.rpah.nHx.
314 1307 06 ,
lireere b
/ 1 2 /] 2L 2
/ /C/J{)C (‘(//’ (:’ Cr ( W/

Oparan JaHunosuh, annn.rpaf.nHx.
310 A631 06
12040-3

Beorpaa, oktobap 2019. rogunHe

NHCTUTYT 3a Boponpmepeny ,JapocniaB YepHu"

okTob6ap 2019.



3ALUTUTA OBPEHOBLIA O[] BEJTMKUX BOOA KOJTYBAPE I TAMHABE
PEKOHCTPYKUMIA OECHOOOBAJIHOIr HACUIIA KOJTYBAPE

NaejHo peluere

1.3 - MpojekaT uHxxerepckor objekTa

1.2. CAAPXXVUHA NMPOJEKTA MHXXEHEPCKOI' OBJEKTA
1.1. HACJTOBHA CTPAHA
1.2. CAOPXWHA MPOJEKTA UHXXEHEPCKOIr OBJEKTA
1.3. PELWIEHE O OAPERVBAHY OATOBOPHOI MPOJEKTAHTA
1.4. N3IJABA OArOBOPHOI NMPOJEKTAHTA
1.5. TEKCTYANHA AOKYMEHTALMIA
1.6. HYMEPUYKA OOKYMEHTALMIA
1.7. TPAOUNYKA AOKYMEHTALMIA

1.5. TEKCTYAJIHA AOKYMEHTALINIA

=T T 1
2 T1pUKA3 PABMATPAHO MOADPYUIA tiutttiiiteeiieessaneseaneeseanseseannessannesaannesssnnesesnnessnnnesnns 3
A R O 1 =3 o T ST (oY 1 VAo T= ] o 1= 3
2.2 CIINB PEKE TaAMHAB R ctttiitte ittt tatessanteseaneesaaneesastessantessannessantessannesssnnessnnnessnnes 4
2.3 O6jexktn ayx Konybape 3a 3awtnty O6peHOBLA 04 BEIMKMUX BOL . uuvvvrrrrrernnennnens 4
2.4 Noctojehn MOCTOBU N 06JEKTU HA KOMYBAPM ...viiviiiiiiiiiiiiiiiii it aaaa e 9
2.5 0O6jekTn oy TaMHaBe 3a 3aLTUTY Of BEUKMNX BOOA vvvrurernnerneernnsrnnernnernnernneenes 10
2.6 MNoctojehr MOCTOBU N OBJEKTU HA TAMHABM . .uviiniiniiniiniitsesnsasassasnssnssansanenes 13
G T == Yol [ Y2 [0 Y1 = =T 1 (Y111 (oY= 15
C I O =Y = ol =T (o Y12 (Y 15
3.2 [ EO IOLUKE MO IO N \uttttetttnnnseesssennssseesseennnsssesssesnnssseesssssnssseesssessnssseessssnnnns 15
3.3 XUOPOSTOLIKE MOLIIOIE 1ttt et tntetnetanstnesanetneeaneeanesanesaneeanseasesanesanssnnernneenes 15
3.4 XUOPAY INMUKE MO IO M 1ttt ittt taneestantessanneseanneseansesaannesaannesesneesssnessssneesennness 16
C ST G- r=Ton r=To Yol (=T 5 ToF 111 (o] o= T 16
3.6 TTNAHCKA AOKYMEHTALMIA «reiiinteniintessantessaneeseanneseansessanneseansesssneessnnnessnnessennness 16
4 TexHWYKo pewene 3awTute ObpeHoBUa oa Benukux soga Konybape n TamHase ...... 17
4.1 TeHepanHA KOHLLEMLIMJA PELUEHDA .uverurtereneesanneesasessannessanneseannesssnnesesnnessnneess 17
4.2 PekoHCTpyKumMja aecHoobanHOr Hacuna Konmybape ...ocvvvvviriiiiieiieiieiiennennnennennens 18
4.3 Perynauuja Konybape — npoaybrberbe Majop KOPUTA cuvvuerurrernernernnmnnennsnnsnnsnnens 18
4.4 PafoBU Ha KPUTUYHUM JTOKANTUTETUMA LYK HACUIIA tuvvrieeniinnessannessnnnessnnnssanneess 18
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3ALUTUTA OBPEHOBLIA O[] BEJTMKUX BOOA KOJTYBAPE I TAMHABE
PEKOHCTPYKUMIA OECHOOOBAJIHOIr HACUIIA KOJTYBAPE

NaejHo peluere

1.3 - MpojekaT uHxxerepckor objekTa

1.6. HYMEPU4YKA JOKYMEHTALWIA

Pe3ynTaTu xuapayndkmnx npopavyHa
MNpopayyHU reoTexHnUke U GUITpaumnoHe cTabunHocTm

MpoueHa MHBECTMUMOHE BPeaHOCTU paaoBa

A W N

Cnucak KaTtactapckumx napuena y okeupy obyxsaTa naeHTMdunKoBaHe rpaHumue
ekcnponpujauunje

1.7. TPAOUYKA NOKYMEHTALUIA

MpernegHa cntyaumja pasmaTtpaHor nogpyyja (P = 1:25.000)
2. [eTtarbHe cutyauumje

2.1. [OetarcHa cutyaumja Konybape og km 0+000 go km 5+500 ca npukasom
AecHoobanHor Hacuna (km 0+000 - km 5+200) n aecHoobanHor Hacuna
(km 04000 - km 4+956) (P = 1:5.000)

3. Moay>Hu npodunnn BOAOTOKA

3.1. ToayxHun npodun Konybape ca npMKasoM pavyyHCKUX NIMHMU]ja HMBOa BoAe Mnpu
MepogaBHMM npoToummMa — noctojehe ctare (P = 1:100/10.000)

3.2. MNoayxHun npocdpun Konybape ca NnpMkKasoM padyyHCKUX SIMHKja HUBOA BOAE MpwU
MepogaBHMM NMpoTouMMa — npojekToBaHo ctarwe (P = 1:100/10.000)

4. TWUNCKWM nonpevyHu npeceum

4.1. TMNCKM NOMNpeYHU NpeceKk peKoHCTpyMcaHor gecHoobanHor Hacuna Konybape
(P=1:100)

NHCTUTYT 3a Boponpmepeny ,JapocniaB YepHu"
okTob6ap 2019.



3ALUTUTA OBPEHOBLIA O[] BEJTMKUX BOOA KOJTYBAPE I TAMHABE
PEKOHCTPYKUMIA OECHOOOBAJIHOIr HACUIIA KOJTYBAPE

NaejHo peluere

1.3 - MpojekaT uHxxerepckor objekTa

1.3. PELLEGE O OAPEBUBAHY OANOBOPHOI MPOJEKTAHATA

Ha ocHoBy unaHa 128. 3akoHa 0 nnaHupary u marpagmwun (''CnyxbeHn rnacHuk PC", 6p.
72/09, 81/09-ucnpaska, 64/10 oanyka YC, 24/11 v 121/12, 42/13-oanyka YC, 50/2013-
oanyka YC, 98/2013-opnyka YC, 132/2014, 145/2014, 31/2019 wn 37/2019) n oanpenbu
MpaBWAHMKaA O CaApPXMHU, HAUMHY M NOCTYMNKY M3pajde M Ha4yuH BpLlEeHba KOHTPOJ1Ee TEXHUYKE
OOKyMeHTauuje npema knacm n HameHm objekata (“Cnyx6eHun rnacHuk PC”, 6p. 73/2019) kao:

OATOBOPHUM NPOJEKTAHTM
3a n3paay Ceecke 1.3 lNpojekTa nHxemwepckor objekta Koju je aeo NaejHor pewera 3awtnTe

O6peHoBua oa Benunkmnx sBoga Konybape u TamHaBe

Mpaacka onwTtuHa O6peHoBaL:
Ha KI1: npeMa cnucky napuena us npunora 4 HyMepuyke foKyMeHTauunje NaejHor pelwera

oapehyjy ce:

3opaH KHexxeBuh, aunin. rpah. nHx. 6poj nnueHuye 314 307 06
n

AparadH Januvnosuh, gunn. rpah. nHx. 6poj nmueHuye 310 1631 06
lMpojekTaHT: UHCTUTYT 3a BOAONpPUBpeEaY

,Japocnas Yepuun” ALl, beorpapg

no pewery MUHUCTapCcTBa rpaheBnHapCTBa,
caobpahaja u nHdpactpyktype og 10.03.2016.
roanHe, 6poj: 351-02-02361/2015-07,
nvueHua 6poj: MO8Or3

OAroBopHO nuue/3acTynHuK: FeHepanHun aupexkTop
Mpod. ap AejaH Aueau, avnn. rpafh. MHX.
MoTnuc: M@
Bbpoj TexHu4Kke oOKyMeHTauuje: 12040-3
MecTo n gatym: beorpag, debpyap 2019. rogmHe

NHCTUTYT 3a Boponpmepeny ,JapocniaB YepHu"
okTob6ap 2019. iv



3ALUTUTA OBPEHOBLIA O[] BEJTMKUX BOOA KOJTYBAPE I TAMHABE
PEKOHCTPYKUMIA OECHOOOBAJIHOIr HACUIIA KOJTYBAPE

NaejHo peluere

1.3 - MpojekaT uHxxerepckor objekTa

1.4.1.U3JABA OAArOBOPHOI MPOJEKTAHTA NMPOJEKTA UHXXEHEPCKOI'
OBJEKTA

OarosopHu npojektaHT Ceecke 1.3 lpojekTa mHxXerepckor objekTa koju je peo MapejHor
pewerba 3awTnte O6peHoBUa o Benmkux soga Konybape n TamHaBe

Npaacka onwTtnHa O6peHoBauU:
Ha KI1: npemMa cnucky napuena us npunora 4 HyMepuuke OoKyMeHTauunje NaejHor pewema

3opaH KHexxeBuh, annin. rpah. nHxx.
M3JABJbYIJEM

1. pa je npojekaT uspaheH y cknagy ca 3akKOHOM O MJlaHWpawy W usrpagku, nNponucmMa,
CTaHAapaMMa U HopMaTMBMMa M3 06n1acTn narpagme objekaTta U npaBuanMMa CTpykKe;

2. [a cy npu M3paau npojekTa NowToBaHe CBe NponucaHe u yTBpheHe Mepe 1 Npenopyke 3a

Nncnymere 0OCHOBHMUX 3axTeBa 3a objekaTt u fa je npojekaTt nspaheH y ckiagy ca mepama
W Npenopykama Kojuma ce aokKasyje UCNyHeHOCT OCHOBHUX 3axTeBa.

OAroBOpHU NPOjEeKTaHT : 3opaH KHexesuh, gunna. rpah. nHxX.

Bbpoj nuueHue: 314 4307 06

( é(’( zq /Kﬂ(’%yf/('— € \V(

MoTnuc: ;
Bpoj TexHuuKe AokyMeHTauumje: 12040-3
MecTo n patym: Beorpapa, oktobap 2019. rognHe

NHCTUTYT 3a Boponpmepeny ,JapocniaB YepHu"
okTob6ap 2019. v



3ALUTUTA OBPEHOBLIA O[] BEJTMKUX BOOA KOJTYBAPE I TAMHABE
PEKOHCTPYKUMIA OECHOOOBAJIHOIr HACUIIA KOJTYBAPE

NaejHo peluere

1.3 - MpojekaT uHxxerepckor objekTa

1.4.2.U3JABA OAArOBOPHOI' MPOJEKTAHTA NMPOJEKTA UH)XXEHEPCKOI
OBJEKTA

OarosopHu npojektaHT Ceecke 1.3 lpojekTa mHxXerepckor objekTa koju je peo MapejHor
pewerba 3awTnte O6peHoBUa o Benmkux soga Konybape n TamHaBe

Npaacka onwTtnHa O6peHoBauU:
Ha KI1: npemMa cnucky napuena us npunora 4 HyMepuuke OoKyMeHTauunje NaejHor pewema

Aparaxd Jauvwnosuh, gunn. rpah. nHx.

M3JABJbYJEM

1. pa je npojekaT uspaheH y cknagy ca 3akKOHOM O MJlaHWpawy W usrpagku, nNponucmMa,
CTaHAapaMMa U HopMaTMBMMa M3 06n1acTn narpagme objekaTta U npaBuanMMa CTpykKe;

2. [acy npuv nspaam npojekrta rnowToBaHe CBe nponucaHe u ytepheHe mepe n npenopyke 3a
Nncnymere 0OCHOBHMUX 3axTeBa 3a objekaTt u fa je npojekaTt nspaheH y ckiagy ca mepama
W Npenopykama Kojuma ce aokKasyje UCNyHeHOCT OCHOBHUX 3axTeBa.

OAroBOpHU NPOjEeKTaHT : Oparan Janunosuh, gunn. rpabh. nHx.
Bbpoj nuueHue: 310 1631 06

MoTnuc:

Bpoj TexHuuKe AokyMeHTauumje: 12040-3

MecTo n patym: Beorpapa, oktobap 2019. rognHe

NHCTUTYT 3a Boponpmepeny ,JapocniaB YepHu"
okTob6ap 2019. vi



3ALTUTA OBPEHOBLIA O] BEJTMKNX BOAA KOJ1TYBAPE I TAMHABE
PEKOHCTPYKLWMIA AECHOOOBAJTHOI HACUMA KOJTYBAPE

NaejHo peluere
1.3 - MpojekaT uHxxerepckor objekTa

CMUCAK YYECHUKA HA U3PAAU WAEJHOI PELLEHA

PYKOBOANOLMNM MPOJEKTHOI TUMA:

ap MapuHa babuh MnageHosuh, gunn. rpah. MHX.

[ejan Byukosuh, gunn. rpah. nHx. (3aMeHUK)

BOAERW MPOJEKTAHTU:

XuapoTexHn4Ku Aeo:
3opaH KHexeBuh, aun. rpafh. nHx.
Heb6ojwa Monosuh, gunn. rpah. nHx. (3aMeHunK)

KOHCTpyKTUBHM A€O:
Oparan Janunosuh, gunn. rpaf. nHX.
MwunaH Tpuukosuh, gunn. rpah. MHX. (3aMeHnkK)

[eonowkM UCTpaxHu pagosu
Mpeapar Babuh, gunn. nHx. reonoruje
3opaH [aHKoB, AWM. UHX. reofnoruje (3amMeHmnKk)

CAPAOHWLUN HA MPOJEKTY:

CphaH Koctuh, gnnn.reon.nHx.
MnaaeH Koctuh, annn.reoq.mHx.
Hukona Crowwuh, mact.nHx.rpah.
HeseHa LiBujaHosunh, macT.nHx.rpah.
MwunaH PagoBaHoBuh, AUNA.reon.nHx.
Bnagmmup Jlykuh, Anna.reon.mHx.
Bojucnas AHToHWN, amunn. rpafh). nHx.
Bawa JamjaHosuh, annn. rpah. nHx.
OywaH Koctunh, aunn. rpafh. nHx.
Oparana Cnacuh, annn. rpafh. nHx.

NHCTUTYT 3a Boponpmepeny ,JapocniaB YepHu"
okTob6ap 2019.
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3ALLTUTA OBPEHOBLIA OZ BEJIMKX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLWMIA OJECHOOOBAJTHOIr HACUIMA KOJTYBAPE
NpejHo pewwene

1.3 - MpojekaTt nHxerepckor objekra

1.5. TEKCTYAJIHA AOKYMEHTALINJA

NHCTUTYT 3a Bogonpuspeay ,Japocnas YepHu"
okTobap 2019.



3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKUWIA AECHOOOBATHOIN HACUINA KOJ1YBAPE

NaejHo peluere

1.3 - MpojekaTt nHxxerepckor objekta

1 yBOA

Cnue peke Konybape je nmo CBOjUM reoMopdOnoWKNM M XMUAPOSOWKUM KapaKTEPUCTUKAMA
npeaucnoHnpaH 3a dopMuparbe MOMMaBHMX Tanaca 3HayajHUX 3anpeMmHa ca nocebHo
U3PAXKEHUM MAKCUMATHUM MpoTOLMMA.

Y nocneamwmx 20 rognHa cy ce BuLle nyTa Aoroaune pasopHe 6yjuuHe nonnase (y HOBUje BpeMe
cy nonnaese 3abenexeHe 2001, 2006, n 2010. rognHe n y cnuBy TamHaee 1999, 2006. n 2009.
roavHe), Aok je nonnaeBHu porahaj u3 2014. rognHe 61O M3y3eTaH Mo JbYACKMM XpTBama U
BESIMKUM LUTETaMa.

MocebHo je yrpoxeHa Teputopuja ObpeHoBUa, KOju Ce Hana3n Ha HajHU3BOAHM]EM Aeny CNMBa,
y 30HM camor ywha y CaBy, Ha HUCKOM TEepPeHY 1 y BEOMa CIIOXKEHUM XMAPOrpadpCcknuM ycnosnMa
yTuuaja CaBe Ha pexum Benvkmx Boaa Konybape.

MNMonnaeHn Tanac y nepuoagy oa 14. no 16. maja 2014. roanHe, y 30HM MOBPLUMHCKUX KOMOBa W
HenocpeaHo y3BoaHO o ObpeHoBUA, MO MUKY M MO 3anpeMUHW MpeBa3ulao je ucTopujcke
MakcuMMyMe. [ofaTak aa je AoLwno Ao nsnmBarba peke Konybape y noBpLunHCKe Konose ,, TaMHaBa
3anaa" v ,Benukn LUprbeHn" y konnumHaMa oa oko 200 MunmnoHa m3 Boae, a Aa je v nopea Tora
nonnae/beH Behu aeo ObpeHosua.

YkynHa nosplumHa MO O6peHoBal je 411 km?. Op Benukux Boaa Konybape n TamHaBe je
noTeHUKnjanHo yrpoxxeHo 135 km?, yrnaBHoOM Ha neBoj obanu y kacetu ,,06peHoBaL”, npu yemy
je BEOMa YrpoXXeHO YXXe rpaZicko je3rpo MoBplUMHE OKO 55 km? koje ce Hanasu Ha HajHUXKUM
genosuma cnmea. Of ykynHo oko 75.000 cTtaHOBHMKA, of rorsiaea je yrpoxeHo npeko 55.000
CTaHoBHMKA. Tpeba nmatn y Buay aa ce Ha teputopuju MO ObpeHoBaL Hanasw BULLE KanUTanHUX
nHAycTpujckmux objekata (TepmoenekTpaHe TEHT A u TEHT B), kao 1 6UTHN MHDPaCTPYKTYpHH
objektn (aytonyTt E-763 ,Munow Benukn®, xxenesHunuyka npyra).

Cse 0BO yKasyje Ha NOTMNyHO HOBY AMMEH3Kjy npobnemMa yrpoXXeHOCTH OBOr rpaja, Koju nocraje
jow n3paxkeHujun ycnea HeycarnaweHoCTM AMHaMrKe y NpYMEHU Mepa 3alTUTe — HAaKOH noriiasa
2014. roanHe u3BpLUeHU Cy 06MMHM CaHaLUMOHM pafoBK N PEKOHCTPYKUMje objekaTa 3a 3alTuTy
pyaapckor komnnekca “Konybapa”, aok cy nocrojehmn Hacunm 3a 3awTtuty Ob6peHoBua camo
CaHMpaHu.

Yrosopom 6poj 401-00-107/2019-07 oa 11.02.2019. roaumHe (MI4 6poj 31/19/8/03 op
11.02.2019. roaMHe) MuHMUCTapCTBO NOSHLONPUBPEAE, WYMApPCTas U Bogonpuepeae — Avpekuuja
3a BoAe nosepwna je MHCTUTYTY 3a Bogonpuspeay ,Japocnas YepHun™ A.[l. n3 beorpaga uspaay
NAOEJHOI PEWEHA U CTYAMIE ONPABOAHOCTM CA WAEJHUM MPOJEKTOM 3ALUTUTE
OBPEHOBUA O[] BEJINKMX BOAA KOJTYBAPE N TAMHABE.

OCHOBHM UMb M3page npeaMeTHe TeXHUYKe AOKYMeHTauuje je aeduHucarbe OnTUMASHMX
TEXHUYKMX pellersa 3awTute ObpeHoBUa oa Benukux Boaa Konybape u TamHaBse, 3a notpebe
noeeharwa creneHa 3awTuTe dopmmpanux wTuheHnx nogpyyja ,Ob6peHosay” u ,bepuy-
Mucnohun”.

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
okTobap 2019. 1



3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKUWIA AECHOOOBATHOIN HACUINA KOJ1YBAPE

NaejHo peluere

1.3 - MpojekaTt nHxxerepckor objekta

MpeaMeT TeXHWUKe AOKYMeHTaumje cy cneaehn objekTu:

— 3a 3awTtuTy wtuheHor nogpyyja ,,06peHoBau”:

o PEeKOHCTPYKUMja neBor Hacuna u perynaumja peke Konybape, og ywha y Casy ao ywha
TamHaee: km 0+000 — km 13+574 (npema lNpojekToM 3a4aTKy) ca TpaHCBep3asHUM
HaCcUroM noToka “Yunkosal;

o PEeKOHTpyKUMja neBor Hacuna u perynauunja peke TamHaee, o4 ywha y Konybapy no
hemaHoBor mocta: km 0+000 — km 134850, ca TpaHcBep3anHUM HacMnMMma noTokKa
TpcTteHuua.

— 3a 3awTuTy wrtnheHor nogpydja ,6APUY-MUCITOBUH":
O PEeKOHCTpyKuuja aecHor Hacuna peke Konybape op ywha y CaBy Ao MucnohuHa:
km 04000 — km 5+050.

TexHnyka [OKyMeHTauuja, Koja je npeaMeT 3ajaTtka, Yy cknagy ca BaxehuMm 3akoHOM O
nnaHuparsy 1 u3rpagaru, obyxesata ase dase:
— WpejHo pewerse, 3a noTpebe npubasnjara NOKaLMjCKUX yCnoBa
— Cryavja onpaBaaHocTh ca MaejHMM npojekToM, 3a NpunpeMy HapeaHux dasa TexHU4Ke
[OKyMeHTauuje 3a noTpebe nsagasama rpaheBuHCKe A03BOME M 3a U3rpajmby.

Y oBOM MpaejHOM peluery NpuKasaHo je pellere peKoHCTpyKuuje nomeHyTux objekata. MaejHo
pelwere nMa cnegehu cagpxaj:

Ceecka 0: MaBHa cBecka
Ceecka 1: MNpojekaT nHXxerepckor objekta

Ceecka 1.1 PekoHCTpyKuuja nesoobanHor Hacuna Konybape v perynaumoHm
pagosu y koputy Konybape

Ceecka 1.2 PekoHCTpyKumja nesoobanHor Hacuna TaMHaBse
oa km 0+000 go km 134850 u perynauvMoHun pagosn y KOpUTy
TamHaBe

Csecka 1.3 PekoHCcTpyKuMja aecHoobanHor Hacuna Konyb6ape
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okTobap 2019. 2



3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
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2 TMPUKA3 PASMATPAHOI NOAPYYJA
2.1 Cnus peke Konyb6ape

Peka Konybapa, ca nospLunHoM cnvea of 3.638,5 km?, Hanasu ce y ceBepo3anaaHoM aeny Cpbuje
(cnuka 1). Cnue Konybape nma 0611k HenpaBuHOr YETBOPOYr/a YMja WMpMHa Y NpaBLy 3anaa-
ncrok nsHocn 81 km (oa Bnawwmha go Kocmaja), a ayxuHa y npasuy cesep-jyr oko 66 km. Ca
TPW CTpaHe je OMBMYEH CpefHMM U HUCKMM MnaHnHama Barbesckor u Lymaaujckor pernoHa. Ca
YyeTBpTE CTpaHe, NpemMa cesepy, 6bnaro 3atanacaHnm nobphem wupe ce y MNMaHOHCKY HU3KjY.

Kony6apa je nocnegra Beha nputoka Case y Kojy ce ynuBa 27 km y3BoaHo o beorpaaa. Ywhe
Konybape nexu Ha KOTM 76 MHM, AOK je HajBua Tayka Ha jy>xHOj BoaoAenHuum MoBneH, ca
HaAMOPCKOM BUCMHOM 1346 mHM.

Pexxum Benukux Boaa peke Konybape je npvpoaHO HEMOBO/baH, LWITO je y AMPEKTHOj Be3M ca
reoMopoOWKNM 1 XuaporpadCKnMM KapakTepucTukama nogpydja. Konybapa n HeHe npuTtoke
n3BUpy y 6paACcKMM 1 NNaHUHCKMM npegenvma (BucnHe 1000 — 1500 mHM).
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Cnuka 1. Cnue Konybape v onwTuHe y cnmsy

YuecTanoct nonsiaea U BeNMYMHA LWTeTa o4 nornnaea y camBy peke Konybape, a nocebHo
BeNMYMHA U pa3opHa eHepruja nonaaBHor Tanaca us mMaja 2014. roanHe, ykasyjy aa je HeonxoaHo
YHanpeauTu 3alTuTy o4 Boaa M CTBOPUTK ycnoBe 3a 60/be ynpaerbarbe pusmumma og nonsnasea,
y cknaay ca notpebama NnpoCTOpHOr 1 NpMBpPEeAHOr pa3Boja noapydja.

Y unrby pelaBarba osor npobnema, 2015. rogmHe je ypaheHa Ctyavja 3awtute o4 BoAa y CvBy
Konyb6ape y k0joj cy aedpuHncaHe HoBe BpeAHOCTN MepoAaBHMX MPOTOKA Tanaca BENMKMX BOAa,
Kao 1 Mepe Koje je notpebHo crnposectn y cnmBy Konybape kako 6u ce cnpedune nonnase
KaTacTpodanHux pasMepa Kao WTo je nonnasa u3 maja 2014. roguHe.
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2.2 Cnue peke TaMHaBe

Peka TamHaBa je Hajseha neBa npuToka peke Konybape uvju CIvB MMa reonowke U
reoMop@osIoLIKE KapaKTepUCTMKe Koje noroayjy opMuparby NonjiaBHUX Tanaca ca 3HavajHuUM
3anpeMnHaMa 1 U3pakeHNM NnMKoBMMa.

OBo je nocebHo 6MNoO M3paxkeHo y nonnaeama Koje cy ce 3agecune y majy 2014 roamHe. Ocum
OBMX Monnaea, y cmey TaMHaBe, Ha TepuTopuju onwTmHe Y6, yecte cy nonnase o4 TaMHaBse U
HEHWUX NpuUTOKa Y6a un MNpauunue.

Haj3HauyajHuje nonnase y HoBujeM nepuoay cy ce poroaune 1999, 2006 n 2009. roguHe.
1999. roaunHe je nonnaerbeHo 6000 ha, 480 ctambeHunx objekaTa n yrpoxxeHo 2050 CTaHOBHUKaA,
a 2006. roamHe 5600 ha n 129 gomahuHcTaBa y onwTtuHKM Y6. 2009. roamHe cy TamHaBsa u Y6
nonnasunm 3000 ha u 280 3anpeMuMHama n m3paxkeHuMm nukosBmMa. OBO je nocebHo 6mno
N3pakeHo Yy nonsasama Koje cy ce 3agecune y Majy 2014 rognHe, 1999. roanHe je nonnasB/beHO
6000 ha, 480 ctambeHunx objekata n yrpoxeHo 2050 ctaHoBHMKaA, a 2006. rognHe 5600 ha n 129
fomahuHctaBa y onwtuHM ¥Y6. 2009. rognHe cy TamHaea un Y6 nonnasunu 3000 ha n 280
cTambeHnx objekaTta, a yrpoxeHo je 6uno 1100 crtaHoBHMKA, a Behe wTeTe cy msberHyte
nywTakem Boae y pubrak y [Jokmupy.

MNojaBa HaBegeHWX Morsaea M WTeTe Koje Cy HacTane ycnien UCTUX yKasase Cy Ha HeonxoAHOCT
[la Ce yHanpeau 3awWTuTa oA norsasa U CTBOPe YCNOBMU 3a H6orbe ynpas/bake pusmMumMma og
nonnaea, y cknagy ca notpebama NnpoCcTOpHOr U NpUBpPeHOr pa3soja noapyyja.

2.3 O6jekTn nyx Konybape 3a sawtuty O6peHoBUa o Be/IMKUX BoAa

JeaHa oa ocHOBHUX Mepa 3awTute ObpeHoBUA 0f nonnasa jecte peKoHCTpyKuuja nocrojehmx
Hacvna peke Konybape HM3BOAHO oA ywha peke TamHase (cnvka 2):

— [Heonuua C.3.5.1 - neBoobanHu Hacun y3 Konybapy oa ywha y CaBy A0 MOCTa Ha nyTy
beorpaa-O6peHoBal;

— [JHeonuua C.3.5.2 - neBoobanHu Hacun y3 Konybapy og Mocta Ha nyTy beorpaa—
O6peHoBay Ao ywha TamHase;

— [Aeonuua C.3.4.4 necHoobanHu Hacun y3 Konybapy oa ywha y CaBy A0 MOCTa Ha nyTy
beorpaa-O6peHoBal;

— [Jeonuua C.3.4.5 gecHoobanHu Hacvn y3 Konybapy oa MocTta Ha nyTy beorpaa—
Ob6peHoBaL 40 BUCOKOr TepeHa Yy MucnohuHy.

Ha aeonunun C.3.5.2 Hanasm ce n neBoobanHm Hacun NOToka YnkoBal Koju ce ynusa y Konybapy
y3BoaHo o O6peHoBua Ha km 9+4740. Ha ywhy je y Teny konybapckor Hacuna marpaheHa
Tabnacra ycrasa.
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Cnvka 2. Hacunu ayxx Konybape koju cy npeameT oBor MaejHor peluersa

Moctojehn Hacunn Ha Konybapu HM3BOAHO oA ywha TamHase crnafajy y knacuuHe oabpambeHe
objekTe 1 aAMMeH3MoHMCaHM Cy Ha Benuky soay 1% BepoBaTHOhe nojase.

JleBn Hacvn Konybape, og ywha y CaBy Ao Mocrta Ha nyTy beorpag - ObpeHoBal, ca AeCHUM
CaBCKMM HACUMOM YMHKU jeaMHCTBEeHY oabpambeHy nuHuWjy. Hacun je ,casckor™ Tuna (WwupuHa
KpyHe 6 m), a Ay>kuHa Hacuna 2477 m. Harnb HebpareHe kocuHe je 1:3, a 6pareHe 1:3 u 1:5.
Tpaca Hacvna o3HadeHa je >XyToMm 60joM Ha cnnum 3, AOK je KapakTepuCTUYaH NonpeyHn npecek
je npukasaH Ha cnuum 44.
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Cnuka 3. Monoxaj nesor Konybapckor Hacuna C.3.5.1.
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Cnvka 4. KapakTepuctnyaH nonpeynn npecek Hacuna C.3.5.1.

Ayx nesor Hacvna Konybape y3BogHO o4 MocTa Ha nyTy beorpag-O6peHoBau na go ywha
TaMHaBe, ykynHe ayxwuHe 10.223 m, pa3nukyjy ce ABa Tuna Hacuna.

Ha Hu3BoaHOj aeoHuum, oa km 0+000 go km 24945, Hacun mMma "caBcku" TN NonpeyHor
npoguna ca WMpUHOM KpyHe Hacmna og 6 m. Harnb HebparbeHe KocuHe je 3agpxaH (1:3) u
nNpoay>eH A0 HOBE KPYHE, a KOCuHa npemMa bparbeHoj CTpaHu opMmnpaHa je y Harnby 1:5.

Ha y3BoaHoj aeoHnum, og km 2+945 go km 104223, koja ce npoTexe BaH 30He yTuuaja ycrnopa
oa Benukmx Boaa Case, NpuMmerseH je "konybapckn" Tmn npoduna. Hacvn je HaaBuWeH wm
NpOoLNpeEH y KpyHW Ha 4 m. Harnb HebpareHe kocnHe oa 1:3 je 3aapxaH v Npoay>XeH A0 KoTe
HOBe KpyHe. bparbeHa KOCHHa je u3BeaeHa y Harmby 1:3, ca unmn 6e3 6aHkMHe, y 3aBUCHOCTH O
BMCMHE Hacuna.

Tpaca Hacvna je obenexeHa >XXyToM 60joM Ha CcAMuM 5, AOK Cy KapaKTepUCTUYHU MOMNPEYHM
npeceun NpukasaHun Ha civkama 6 u 7.
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Cnuka 5. Monoxaj nesor Konybapckor Hacuna C.3.5.2.

Y B

T

Cnuka 6. KapakTepuctnyaH nonpeyHu npecek "casckor" Tuna Hacvna C.3.5.2.
(km 0+000 — km 2+945)
1
Cnuka 7.

KapakTepucrtmnyaHn nonpeyHmn npecek "konybapckor" Tmna Hacvna C.3.5.2.
(km 24945 — km 10+223)

Y unby ycrnoctas/barba NyHe 3awTuTe noapydja mamehy bapuvya n MucnohuHa, uarpaheHun cy
Hacunn Ha CaBu M Ha aecHoj obanu Konybape. Hacun Ha Konybapu je "casckor" Tvna, ca
LUMPUHOM KpyHe 6 m, ayxuHe 2.900 m. Harnb HebpareHe KocuHe je 1:3 n 1:4, a 6parbeHe 1:5

n 1:7. Tpaca HacMna o3Ha4eHa je XXyToM 60joM Ha cimum 8, AOK je KapaKTepUCTMYaH NonpeyHm
npecek je npukasaH Ha cnnum 9.
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Monoxaj aecHor Konyb6apckor Hacuna C.3.4.4.
Kil

Cnvuka 9. KapakTtepucrtuyaH nonpeyvHu npecek Hacvna C.3.4.4.

Hacun je ,,caBckor™ Tvna, WupUHe Yy KpyHU o4 6 m, YKynHe ay>xvHe 1.987 m. ¥3 Hacvn ce Hanasu

u.c. "Mucnohun". Tpaca HacvMna o3HayeHa je XXyToM 60joM Ha cnmum 10 AoK je KapaKTepucTuyaH
nonpeyHn npecek npukasaH Ha cavum 11,

Cnuka 10.
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Cnvka 11. KapakTepuctnyaH nonpeynn npecek Hacuna C.3.4.5.

Ynkosal, je neea nputoka peke Konybape. CnvB noToka YMkoBalL, MMa YKYMNHY MOBPLUMHY OA
38 km? n obyxBaTa BuILIK TepeH koa MecTa CTybnunHe ca noTtokoM LllapeHa yecMa Ha 3anaay,
HUCKe NosbonpuBpeaHe NoBpLUMHE koA Benposuue n Bennko norse ca koputoM Ctape TamMHaBe
n kaHanom Ouar, cee A0 neBoobanHor KonybapcKor M TaMHABCKOr Hacumna Koju YMHE UCTOYHY
BOAOAENHMULY CNUBa.

Ynkosal, ce ynuea y Konybapy kpo3 nponycT y neBoobanHom konybapckom Hacuny, Ha km 9+740
Konybape. Ha nponycTy ce NpoTOK perynuwe yCcTaBoM Ha pyyHu noroH. Kaga je HMBO Boae
Konybape BM1COK, yCTaBa ce 3aTBapa paaM cnpeyaBarba NospaTHoOr Toka Konybape y Ymkosau, a
Kaga HMBO Konybape onagHe ycTasa ce oTBapa v omoryhasa ce rpaBuTaLMOHO UCNyLITaHe U3
kaHana Yukosay y Konybapy. Oko 360 m n3BoaHo oA ywha y kaHan YvkoBal, ce ynmBa KaHan
Ouar.

MoTok YmkoBal je perynucaH oa ywha ao km 0+950. Ha uenoj ay>xvHun perynucaHor kaHana y3
nesy obany kaHana v y3BoaHo usrpaheH je Hacvn ayxuHe 1250 m. KaHan je npoceyHe WwupuHe
Yy OHO OKO 2 m un aybuHe 2-3 m. JleBoobanHM Hacmn je BUCUHe 2-3 m, Ca LWMPUHOM KpyHe 3-4 m.

PerynucaHo koputo YukoBUa@ uMa A0BO/bHY MporycHy Moh 3a Benuke Bofe Yumkosua, noj
yCcnoBoM pAa je obesbeheHo cnoboaHo rpaBuTauUMOHO oTuuake y Konybapy Ha ywhy, wTo
noapasyMeBa Hu3ak HMBO Konybape, 0TBOpEHyY yCTaBy M YACTO M OApP)KaBaHO KOPUTO kaHana. Ha
XanocT, y cny4vajy KoumHumaeHuuje ca Benukum Bodama Konybape je oHemoryheH oTtuuaj u3
KaHana. Taga ce Ha HajHwxkeM noapyyjy dopMupa akymynauvja oa nposupHux Boda Konybape
M NOBPLUMHCKMX BOAA AOTEK/INX Ca BULLIMX TepeHa Yy 3anehy.

2.4 TMNoctojehn mocTtoBM n 06jekTn Ha Konybapu

Ha craumoHaxun km 3+094 no Toky Konybapa ce ykpwTta ca nyteMm beorpag — ObpeHoBau. Ha
OBOj JIOKaLMju Hanasu ce APYMCKM MOCT KOju HeMa A0BOSbHY MPOMYCHOCT U Hanasu ce rnoj
yCropoM y cny4ajy nojase Tanaca Benvke Boae BeposaTHohe nojase oa 1%, AOK je y cnydyajy
Benvke Boae BepoBaTHohe nojaee 0,1% y NOTNYHOCTU npenvBeH. Takohe, MoCTojare MOoCTa
oHeMmoryhaBsa ¢opMupare KOHTUHYanHe nMHuje oabpaHe Ha 0BOj SloKaunju.

Ha craumoHaxun km 44937 peyHn TOK Ce yKpliTa ca HoBousrpaheHum aytonyTtem E-763 ,MunoLu
Benukun". MocT je usrpaheH ca ctyboBuMMa y KOpuTy, anv 1 y Tefy Hacuna, npu 4Yemy ce AoHa
MBULUA KOHCTPYyKUMje MoCcTa Hanasn Ha oko 0,5 m m3Haa kpyHe noctojehmux Hacuna Y cnydajy
nojaee Tanaca BefMKe BOAEe MOCT ayTonyTa je YrpOXeH M Hanasu ce nog ycriopoM.

Ha craumoHaxu km 1+969 Ha neBoj obann Konybape Hanasu ce upnHa CTaHuua ,3abpelike
nueBage". EBakyaumja yHyTpawrbMX BOAA Ha OBOj LPMHOj CTaHMuM obaerba ce nomohy cuctema
MNyMnu U NOTUCHOT LIEBOBOAA KOjM NMposasu Kpo3 Teno Hacuna.

Ha km 2+813 Ha neBoj obanu Konybape Hanasn ce dekanHa upnHa ctaHuua. ®ekanHa Boaa ce
npenymnasa y koputo Konybape nomohy cucteMa nyMnu u NOTUCHOM LEBOBOAA KOjU ce Hanasu
y Teny Hacvna.

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
okTobap 2019. 9



3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLIMIA JECHOOOBAJTHOI HACUIMA KONYBAPE

MpejHo pelene

1.3 - MpojekaTt nHxxerepckor objekta

Ha km 34401, koa Hacerba ,LbmBuue," y Teny nesoobanHor HacMna Hanasu ce ycraea Koja je
3acyTa v Huje y yHKUMU AyXKn HU3 roamHa.

Ha km 3+454 Ha pecHoj obanu Konybape Hanasu ce upnHa crtaHuua ,MucnohuH". OBa cTaHuua
CNyXu 3a npenyMnaBakbe BoAe M3 peTeHsuvje y MucnohuHy y koputo peke Konybape. Boaa ce
npenymnasa nomMohy cuctema nymMnu 1 NOTUCHOT LIEBOBOAA KOjU Ce Hanasu y Teny Hacuna.

R BN A8 05 w8 = AT

)

— 0ca ayTONYyTa
" | —— pexa

| = nacunu

e AL B0 O e [

Tt N ) R OB R e ol 3 %

3] R -."" - . R N ) 7 =Y

% e R N hen G

A Vuthe Tampase " { KT, e b b
M DA e \ ) 5 T : RN

3 \"-l\nxoaaau‘ NS

¥
4

2.5 O6jexTn ay)x TamHaBe 3a 3alUTUTY O BEJIMKUX BOAA

YKynHa AyxuvHa Toka TamHase je npubnmxHo 78 km, a noBpwmHa camea je 929 km2. Y unby
3awWTuKTe oA nonnasa Ay TamHase [0 caja, u3rpaheHo je Buwwe objekaTa.

3a 3awTuTy Kacete ,0O6peHoBal” mn3rpaheH je Hacun Ha neBoj obanu y3 TaMHaBy of ywha y
Konybapy ao hemaHosor mMocta. iy TpcreHuue m3rpaheHun cy oboctpaHn Hacunu og ywha y
TamHaBy y3BOAHO. Tpaca neBoobanHor Hacvna Ay TaMHaBe O3HayeHa je >XXYTOM JIMHWJOM Ha
cnvum 13.

Cnuka 13. MNonoxaj nesoobanHor TamHasckor Hacvna C.3.5.3.

Hacun Ha neBoj obann TamHaBe wWTKUTK KaceTy ,ObpeHoBal” o4 BenuKUX Boda, npema naHy
oabpaHe oa nonnasa PC obenexeH je kao ageoHuua C.3.5.3.

LnpuHa kpyHe noctojeher Hacvna je 4m, Harmb HebparbeHe kocuHe 1:2,5, a HGpameHe 1:3.
MpoceyHa BucnHa noctojeher HacMna M3HOCM OKO 3m. YKyMHa Ay>XMHA Hacuna W3HOCU
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13,517 km. Tuncku nonpeyHun npecek nocrojeher neBoobanHor Hacmna Ay TaMHaBe npukasaH
je Ha cnvum 14,

lQmax * 4m >

h. 4
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Cnuka 14. Tuncku nonpeyvHn npodun nocrojeher nesoobanHor TaMHaBCKOr Hacuna

JleBoobanHu Hacvn TaMHaBe je AOMUMHAHTHO n3rpaheH oa MaTtepujana nNpalnHacTo-rAMHOBUTOr
cacTaBa, OCMM Ha KpahuM aeoHuLaMa rae je U npawmnHacTo-neckOBUTOr U FIMHOBUTO-NECKOBUTOT
cacrasa:

— oa km 04200 — km 0+950, n og km 14850 — km 2+250, Hacun je AOMUHAHTHO
narpaheH oa MaTepuvjana npalMHacTO-NECKOBUTOr CacTaBa;

— o4 km 44700 — km 5+300 Hacun je AOMUHAHTHO MU3rpaheH o4 MaTepujana rAMHOBUTO-
NMecKoBUTOr cacTaBsa.

TpcTeHuua je nesa nputoka peke TamHaBe. CivB peke TpCTeHuue MMa yKyrHy MOBPLUMHY Of,
48,2 km? ogHocHO 4820 ha. Peka TpcTeHuua nocne Hacerba TpcTeHnua npumMa npuToky Llapesal,
Ny Hacesby NMMpoMaH nocTaje perynmcaH TOK ca YCNOpHUM HacunuMma Ao ceor ywha y TamHasy.
Hepnaneko o noveTka perynucaHe aeoHuue, TpcTeHWua npyMa NeBy NpUTOKY Jenas Kpo3 LieBacT
nponycT ca ycTaBoM. Hu3BoaHO oA ywha kaHana Jenas, Hanasu ce upnHa ctaHuua lNMupomaH, Ha
MecTy ykpwTara notoka Cysaja ca TpcreHuuoMm. Oko 100 MeTapa npep ywhe TpcTeHuue y
TamHaBy, kaHan bene 6ape ce ynnBa Kpo3 LieBacTU NPONYCT ca yCTaBoM y TpcTeHuuy. Ha ywhy
TpcTeHudy y TaMHaBy Hanasu ce nponyct auMmeHsuja 2x2 m (Cnuka 15).

Cnuka 15. MponycT Ha ywhy TpcteHnue y TamHasy (km 4+038 no Tpacu Hacvna)

[y>X aHanusnpaHe geoHuue TpcTeHuue Hanasun ce yKynHo 4 Mocta. [lBa HajHM3BOAHWja MOCTa
Hanase ce Ha ayTornyTy M XXEeNe3HWYKOj Mpy3un, AOK Ce npeocTana ABa Hanase Ha JIOKanHUM
CEeOCKMM nyTeBMMa. MoCT npeko TpCTeHuue Hanasu ce Ha CTauuoHaXu aytonyta km 26+758
(Cnuka 16 neBo) Tj HenocpeaHo y3B0AHO oA ywha TpcTeHuue y TaMHaBy. YKynHa Ay>XuvHa OBOr
MocTa je 103m. KoTe HajHuxe mBMUe KOHCTpyKUuje MocTa n3Hoce 86,1 mnm Ha neBoj obanu Tj
87,8mnm Ha aecHoj obanun. Og 4 cTyba, ABa Ce Hanase y OKBMPY perynncaHor koputa TpcTeHuue.
MocT Ha xene3Hndkoj npy3n (Cnvka 16 - gecHo) Hanasw ce y HenocpeaHoj 6nM3nHu LpnHe
ctaHuue ,Mupoman". [luMeH3nje npoTuuajHor npoduna Mocta cy: wupuHa 4,55 m 1 BucKHa

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
okTobap 2019. 11




3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKUWIA AECHOOOBATHOIN HACUINA KOJ1YBAPE

NaejHo peluere

1.3 - MpojekaTt nHxxerepckor objekta

3,44 m, a KOTa A0He NBULE HeroBe KOHCTpyKuuje je 83,25mnm. OBaj MOCT MMa Manu KanauuTeT
NpW NojaBu BEMKNX BOAA.

Cnuka 16. MocT npeko TpcTeHuue Ha km 264758 aytonyTta (neBo) u
Xene3HWYKn MocT (AeCHO)

Monoxaj rope HaBeaeHux objekaTa nNpukasaH je Ha cnegehoj cavum 17.

= A SR \ i il 7 M\ 2 !
: [ F p -\"‘ j / o 7% >
: ,,/f&.-i-; e Ywhe Jeqaga- e o
o N //\‘Mycr A 1 - f
| S ¥ ~ { ,
) ¥ %) " . A g -,15 e
) e ) XN —
.-.'}-' ”/,; ‘l M‘o Q/ / w®
= jg 128 )Kénesﬂuq.x 4 R/
= 2 \. — npysu" 4. /¢ 5

X ) . /4
=\ 7
;

P 3 (VAATS ; N2 R
& ymﬁ,e,uaua'na B.. Yu@eTpc'rgum.l,ey X

( " bape 7 nponyer ) TOMESYZMROMIET
5 //’ “_\ . I S\ ‘:"‘(?" * Y \\ ‘0 \f\.,- v ‘-;%'_ ol
E Y 4 / b N =N T o /2
B, - 4 f - ':Z "/ /‘/l «\\\ A."?&f \\ "-’ -"' « Bt i ‘\ .4;‘ - .
Cnvka 17. MNMonoxaj MOCTOBa, yCTaBa M LpnHe cTaHuue ,lnpoman” Ay aHanusmpaHe

AeoHuue TpcTeHuue

MNpwn BMCOKMM BoAoCTajuMa TamMHaBe Aona3v A0 NOBpaTHOr Toka y TpcreHuuy, 36or 4yera cy
narpaheHn Hacunu LenoM Ay>KMHOM JoH-er Toka TpCTeHuue, Ha AYy>KMHKU o4 OoKo 2,7 km, cBe Ao
Buwer TepeHa. WnpuHa y kpyHu noctojehmx Hacuna je 3 m, Harnb HebpareHe kocuHe je 1:2,5
a Harnb kocuHe Ha bparbeHoj cTpaHu je 1:3. MNMpoceyHa BUCMHA Hacuna Ha neBoj obanu je 2,2 m
a Ha fgecHoj obanum je 2,1 m.

JleBoobanHu Hacvn TpcTeHuue je uarpaheH oa Matepujana cnegeher cacrasa:

— oa km 0+000 — km 0+170, n og km 1+150 — km 1+970, Hacun je AOMUHAHTHO
narpabeH oa MaTepujana rMMHOBUTON CacTaBa;

— o4 km 0+170 — km 0+850 Hacun je AOMMHAHTHO M3rpaheH of MaTepujana npawmHacTo-
NecKoBUTOr cacTaBa;

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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— oa km 04850 — km 1+150 Hacun je AOMMHAHTHO M3rpaheH o4 MaTepujana npawmuHacTo-
rMWHOBUTON cacTaBga.
HecHoobanHu Hacun TpcTeHuue je narpaheH og MaTepujana cnegeher cacrasa:

— 0Oa km 0+000 — km 04350 1 og km 0+850 — km 24100, Hacvn je AOMUHAHTHO
nsrpabeH oa MaTepujana NpawmMHacTo-rIMHOBUTOr CacTaBa;

— 0Oa km 04350 — km 04850 Hacvn je AoMMHaAHTHO n3rpaheH oa maTtepujana
MpaLMHACTO-NECKOBMTOr cacTaBa.

O6a Hacvna TpcTenuue cy buna npobujeHa TokoM nonnaee y Majy 2014. roguHe anum cy BpaheHu
Y NPOjeKTOBaHO CTar-e.

2.6 MNocrojehn moctoBMu u 06jekTn Ha TaMHaBu

Ay pa3maTpaHe AeoHuLe Toka peke TaMHaBe MMa yKYMHO 6 MOCTOBa Of KOjUX Cy 3 Ha JIOKaHUM
nyTeBMMa M MOCTaB/bEHM Cy HUCKO Y OOHOCY Ha JIMHWje HMBOA Benukux Boaa. lNpu nojasu
NonJaBHUX Tasaca BEIMKUX BOAA, MOCTOBM Ha OBMM JIOKASIHMM MyTEBUMA Cy MOTOM/bEHM.
lNopepn Tora, 3Ha4ajHMju MOCTOBM KOjU Ce n3aBajajy cy:

—  APYMCKO-XeNe3HNYKN MOCT Ha CTaumoHaxu Hacuna km 4+925;

— MOCT Ha aytonyTy E-763 ,Munow Benukun" Ha ctaumoHaxxu Hacuna km 8+010;

— 'heMaHOB MOCT KOjM je yjeaHO y3BOAHa rpaHuua pa3sMaTpaHe AeoHuLe.

........

=

Cnuka 18. MocCT Ha ayTonyTy npeko TaMHaBe Ha CTaumoHaxu Hacuna km 8+010

MHCTUTYT 3a BOgonpuspeay ,Japocnas YepHu"
okTobap 2019. 13



SALLUTUTA OBPEHOBLIA O BEJIMKUX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLUWMIA AECHOOOBAJTHOI HACUIA KOJ1YBAPE
NaejHo peluere

1.3 - MpojekaTt nHxxerepckor objekta
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Cnuka 19.
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Monoxaj MoCToBa Ha ayTornyTy, MarucTpasHoM NyTy U XENe3HUYKO]j Npy3un 1
30Ha ywha nese nputoke CyBaje (HajMarbe pacTtojarbe usmehy aytonyTa n nocrojeher Hacuna)

I— T 'vrr" |

Hacun y 30nm ywha Cysaje (nornea ca aytonyTa) 1 Nponyct Ucnoa Hacuna
aytonyTa

Cnuka 20.

Oa ocranux objekata Ay)X Hacuna Ha nesBoj obanu TaMHaBe Hanase ce: 5 nponycta (Ha
cTaumoHaxama km 2+539, 4+038 — ywhe TpcreHunue, km 8+815, 10+550 1 12+275) n 23 pamne
(Ha ctaumoHaxama Hacuna km 04855, 1+425, 2+105, 2+860, 3+765, 5+05, 6+510, 74345,

7+865, 8+065, 8+835, 9+965, 10+535, 11+365, 11+675, 12+115, 12+245, 12+305, 12+455,
12+775, 13+250, 13+295 n 13+480).
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3 PACNOJIOXXMUBE NOANIOTE
3.1 leopercke noasnore

3a notpebe nspaae VAP n3spLieHo je CHMMare A0NNHE 1 OCHOBHOT KopuTa Konybape. Ha ocHoBy
pe3yntata CHMMawa ypaheH je aurutanHu mogen TepeHa (AMT) koju je uckopuwheH 3a
opmMupare xuapaynmykor mogena.

TokoM npse nonosuHe 2019. roanHe U3BpPLLEHO je TEPEHCKO CHUMaHE U NPUKYM/bake nogaTtaka
MeToAOM MOoBuNHOr nacepckor ckeHnpama (LIDAR) ca MynTunysicHUM nacepckuM CKEHEpOM U3
Ba3gyxa.

HakoH TepeHCKOr CHMMarba M3BpLUIEHA je M HyMepuuko-rpacdmuka obpaga M reHepucame
AvruTanHor Mogena TepeHa y obnuky DTM-a n DSM-a. 'eHepucanun aurntanHn Moaenu TepeHa
pacnonoXxmeu cy y ctaHgapaHum CAD um GIS popmaTiMa Tako Aa ce MOry KOpUCTUTM 3a CBe BpCTe
NPOjeKTAHTCKNX aKTUBHOCTW.

feoneTcko CHMMarbe OCHOBHOI KOpuTa M3BpLUEHO je nomohy single beam echosounder-a y
nonpevyHuM npodunmma Ha MehycobHoM pacTojawy oa npubnmxHo 50 m. CHuMameMm je
obyxsaheHa geoHuua of ywha Konybape y CaBy ao ywha TamHase y Konybapy (km 13+773).
YKYMHO je cHuMibeHo 277 npodwuna.

3.2 leonouwike noasnore

3a notpebe oBor MWpaejHor pewera KopuwheHn cy pesyntatmh w3 Enabopata o
MHXXEeHEePCKOreOosIOWKNUM UCTpaXKuBarbnMa Koju je ypabeH y jyny 2019. roauHe. WcTpaxHo
noapyuyje obyxsara:

— AecHoobanHu Hacun Konybape, oa ywha y CaBy y3Bo4HO A0 MucnohuHa
(km 04000 — km 4+4976);

— nesoobanHmn Hacun Konybape, oa ywha y Casy y3BoaHO Ao ywha TamHase
(km 04000 — km 13+378);

— nesoobanHun Hacun TamHaee, of ywha y Konybapy y3soaHo Ao hemaHoBor MocTa y
ceny Munopuw.

3.3 Xuaponowke nognore

Y Cryamju n3 2015. roamMHe m3BpLueHa je npoueHa edekaTa npeanoXeHnx pagosa 3a ypehewe
CmMBa Wy cknagy ca TMM aeduHUMCaHM HOBM MepodaBHM MpPOTOUM Tanaca BeNMKUX BOAA
BepoBaTHohe nojase 1% un 0,1% Koju ce ogHOCe Ha cuTyauujy y Kojoj cy cBu npeasuheHn pagosu
cnposeaeHn y aeno. OBu npotoun KopvwheHn cy Kao MepoaBHU Mpwu u3pagum Xuapaysandkor
moaena. lNopea oBa ABa NpoToKa, kopuwheH je u cpearbu roavlky NPOTOK 3a notpebe
carnefasama edekaTa perynaumMoHvx pafoBa y KopuTy.

Tabena 1. MepoaaBHe BpeAHOCTM NPOTOKa BENNKMX Boaa 3a Konybapy
Qmax, p (ms/S) 3
BogoTok 1% 1% Qsr (M¥fs)
Kony6apa 2300 1300 25
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3.4 Xuppaynuuke nognore

3a noTpebe m3paae 0BOr MAEJHOT pellersa, ypaheHe cy AeTarbHe Xxuapaynndke noanore Ha 6asn
nocrojehux Xuaponowknx n MopchOoNoWKUX noaaTaka. [eTarbHW pe3yntatm Xuapaynamykor
npopayvyHa NpuKasaHu Cy Y HyMepUYKOj AIOKYMEHTaLuMju.

3.5 Kartacrapcke nognore

3a nspaay MpaejHor pelersa n geduHncare 0byxsaTta NpocTopa y CMUCAY carnefasana napuena
Koje ce mory Hahum noa ytuuajem um3Bohera pagoBa, MNPOJEKTAHT je KOpUCTMO aurutanHe
KaTactapcke nnaHose (JKI) pa3maTpaHor nogpyuyja, Koje je npey3eo oa MiHBecTuTopa.

3.6 TNnaHcka goKyMeHTauuja

3a noTpebe M3page naejHor pelera kopywheHa je cBa pacnofioXmea niaHcka AoOKyMeHTauumja
Ha TepuTtopuju O ObpeHoBal u onwTnHe Y6.

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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4 TEXHWYKO PELUEHE 3ALUTUTE OBPEHOBLIA O[] BEJINKUX BOAA
KOJIYBAPE U TAMHABE

Y cknapy ca onpeaerberwsnMa M3 CtpaTervje ynpaB/batba BogaMa Ha Teputopuju Penybnuke
Cpbuje oa 2034 ("Cn. MachHuk PC", 6p. 3/2017) nnaHupaHo je aa ce HOBMM pagoBuma obe3beamn
3awWwTuTa oBor noapydja oa 1000-roamwme Benuke Boae Konybape. Tume 6u ce obesbeanna
3aWTMTa BEMMKOr noapy4vja y KoMe ce Hanase O6peHoBay M 6pojHa Marba Hacerba,
TEPMOENEKTPAHE M HUXOBA MHGPACTPYKTypa, BaXKHN NyTeBW, npyre n aytonyT E-763.

Ha ocHOBY 0BMX UMHeHMLA NS1IaHNpa ce peKOHCTpyKumMja nesoobanHor (o4 ywha y Casy ao ywha
TamHaBe) n aecHoobanHor Hacvuna Konybape (oa ywha y CaBy [0 BMCOKOr TepeHa Kop
MunohuHa) n nesoobanHor Hacuna TamHaee (oa ywha y Konybapy Ao hemaHoBor MocTta).

4.1 leHepanHa KOHUenNuuja pewewa

OBMM TeXHMYKMM peluereM obyxBaheHa je 3awTnta ObpeHoBUa o4 Bennkux Boaa Konybape. Y
OKBMpY TEXHWYKOr pellersa npeasuheHa je peKoHCTpyKuuja nesoobanHor u aecHoobanHor
Hacvna Konybape y cmucniy HagBuwera Hacuna A0 noTpebHe KOTe, Kao M Mnpolmpere U
npoaybsbeHe Majop koputa oa ywha y CaBy Ao Mecta ykpwTara Konybape n aytonyta E-763
2Munow Benuku®.

MNpn peKOHCTpYKUMjn Hacuna mopajy buTu 3a40BosbeHN cneaehun ycnosu:

— MEepoAaBHU MPOTOK 3a AMMEH3MOHMCaHe Hacuna je 2300 m3/s (1000-roanwHb0j Benmka
Boza Konybape) ¢ TMM Aa KoTa KpyHe Hacuna OAroBapa HMBOY Y peuu npuv rnojasu oBor
npoToka 6e3 AoAaTHOr HaABULIEHA;

— PEeKOHCTpYyKuMja Hacuna ce M3BoAM 3ajeHO ca nckonom majop koputa Konybape og ywha
y CaBy A0 y3BOAHOr Kpaja koA Kpaja aeHoobanHor Hacuna koa MucnohuHa;

— PpEeKOHCTpyKuMja Hacuna ce v3BoAM npema bpareHoj CTpaHu Hacuna (rae roa je To
moryhe);

— cBe nocTtojehe HaBO3HE paMmne Ha Hacuny PEKOHCTPYMCaTW MpeMa KOTU HaABWLLIEHA
HAcWMNa, U ca OrPpaHUYEH-EM 33 MAKCUMasHWU A03BOSbeHM Naa pamne o 10%;

— MOCTOBM Ha Tpacu PEeKOHCTpyKuuje Hacuna Mopajy butu y cknagy ca TeXHWYKUM
pellereM PeKOHCTpyKumMje (BUCMHA KOHCTPYKUKje, nporycHa Moh npu nojasn MepoaaBHe
BENVKe BOAE);

— CBe yCTaBe M Mpomnycte y Teny Hacuna PpeKOHCTPYMCaTu Yy CKIady Ca pelleHeMm
HaABuWLLIEHa Hacuna.

MoTpebHn pafoBKn y 30HM NOCTOjehMX MOCTOBA Ha Tpacu PeKOHCTpyKLUMje AecHoobanHor Hacuna
(n nesoobanHor, npukasaHo y ceecum 1.1 oBOr maejHor pellera) aatv cy y cesecum 1.1. osor
NaejHor peluemsa.

TexHM4KO pellere perynaunje peke Konybape oa ywha go MucnohuHa gato je y ceecum 1.1.

Y OKBMPY OBE KHUre MAEJHOT peLleHsa, NprKa3aHa Cy TEXHUYKA pellerba:
—  PEKOHCTpYyKLMje AeCHO0BannHor Hacuna;

— pafoBM Ha KPUTUYHUM NIOKANMTETUMA AYXX Hacuna (MOCTOBU, LprHe CTaHWULE, APEHAXXHN
KaHanu...).
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4.2 PekoHCTpyKuuja gecHoobanHor Hacuna Konyb6ape

Y cknagy Ca HaBeAeHMM 3axTeBMMa, pe3ynTaTiMa peann3oBaHMX WUCTPaXKHUX padoBa Ha
nocrojeheM Hacuny M OKO/THOM TEepeHy, Kao M pe3ynTaTMMa CrnpoBefAeHMX XuApaynuKux
aHanu3a, 3a peKoHCTPYKLUKMjy Hacmna Ha aecHoj obanu kopuctuhe ce Tun 1 Hacvna.

Tun 1 he 6uUTM nNpuMereH Ha Uenoj AY>XMHM Hacvna M OBMM pellereM je npeasuheHo
3aApKaBare HebparbeHe KOCUHEe Hacuna y noctojeheM cramy 1 Haruby, HaaBuLere Hacvna Ao
KOTe HMBOA Xubagyroauwre Benuvke Boge (npema pesyntaTtMMa XuapaysMdkux aHanmsa),
NpolKnpere KpyHe Hacvna Ha WupuHy of 6 MeTapa ca (opMupareM HOBE KOCMHe npema
6pareHoj CTpaHu y Harmby 1:5. Ha cnojy KpyHe Hacuna un 6parbeHe KOCMHe, Harnb 3aBpLuHe
KocuMHe Hacvna je 1:3. UeHTpanHu geo Hacvna, y Harmby 1:3 npema 6pareHoj CTpaHu M3BOAM
ce oA MMWHOBUTOI MaTepujana 3a 3aaTKoM Zia Cripeyun npoLypuBarbe Boae KPo3 HaZiBULIEHN Ae0
Hacvna, a octaTak HM3BOAHOr Tena Hacuna je 6anact op neckoBuTor Matepujana. NoBplunHa
Hacuna ce xyMmy3upa u 3aTpassbyje.

ap3

Cnvka 21. PekoHCTpykumja Hacuna — Tun 1

Y 30HM MOCTa Ha ayTonyTy HEOnxoAHO je u3MewTame Hacuna npema bpareHOM noapydjy.
N3mewTame ce Bpwmn Ha ay>xvHn o4 320 m HM3BOAHO M 250 m y3BOAHO O KOHCTPYKUMje MOCTa.
Hacun ce cnaja ca Tenom aytonyTta y 30HM onopaua Mocta. Ha oBaj HauvH ce nosehasa
NpoTULUAjHN NPOdUA 1UCNo4 MOCTOBCKE KOHCTpyKumje. bparbeHa KOCMHa Hacuna, Kao U KOpUTo
Konyb6ape, ce obnaxe 6eToHCKMM nnoyama 360r nojase Bennkmnx 6p3mHa y 30HM MoCTa.

3a pekoHCTpyKUMjy Hacuna Ha aecHoj obann Konybape oa ywha y CaBy 40 BUCOKOr TepeHa Koz
MucnohuHa notpebHo je oko 121.000 m3 maTepujana (40.000 m® rnmHoBuTor M 81.000 m?
NeckoBUTOr MaTepujana).

4.3 Perynaumja Konybape — npoay6sber-e Majop kopuTa

Onunc TexHW4Kor pewersa aat je y ceecum 1.1. osor UaejHor peluemsa.
4.4 PapoBu Ha KPUTUYHUM JIOKaANIMTETMMaA AY)K Hacuna

4.4.1 YkpuwTame Hacuna ca caobpahajHuMm MOCTOM Ha MarucTpasiHoM nyTty
beorpaan-O6peHoBauy

Mpeanor pagosa Aat je y ceecum 1.1 osor MaejHor pellersa.
4.4.2 YkpuwTtamwe Hacuna Konyb6ape ca tpacom aytonyrta E-763 ,, Munow Bennku"

Mpeanor pagosa Aat je y ceecum 1.1 oBor MaejHor pellersa.
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4.4.3 06jexkTu y Tesly M y3 HOXKMLY Hacuna

Koa UC ,,MucnohuH" HeonxogHa je peKkoHCTpyKuuja YIMBHO-U3NMBHOM LeBOBOAa ca npatehum
objekTuMa y Teny Hacuna, y ckiagy ca rabaputmma pekoHCTpyMCcaHor Hacvna.

4.5 MoryhHocT pasHe peanusaumje

Mpeanaxe ce fa ce peKkOHCTPYKUMje Hacuna Ha AecHoj obanu u3seae y jeaHoj dasun, unme ce
obe3belhyje KOHTMHYMTET paja U KBanuTeTa U3BeAEHMX paaoBa.
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5 KOHLUENT TEXHOJIOINJE 3A U3BOBEHE PAJOBA

PagoBu Ha 1M3BOhetby HaABWLLEHA U PEKOHCTPYKUMjM nocTojeher Hacuna obyxBaTajy Hacunarbe
KOXEPEHTHUM MaTepujanoM, XyMy3uparbe 1 3aTpaB/biBatbe KPYHE U BparbeHe KOCUHE Hacuna.

F'eHepanHe akTMBHOCTM MO AEOHMLAMa TOKOM pafioBa Ha HaABWILEHY U PEKOHCTPYKLMjM HAacuna
[aTe Cy Ha KapaKTEPUCTUYHWM MOMpPEYHMM MpocuInMa, a y HacTaBKy Cy OMMcaHe nosuuuije
pagoBa:

1.  Ckuparbe xymyca

Mo 3aBpLUEHUM NPUMPEMHUM PaZIOBMMa CKMAA Ce XYMYC Y Cnojy AebrbuHe 25 cm. XyMyc ce ckuaa
6ynno3epoM ca MoBpLUMHE TepeHa bparbeHe N HebparbeHe KOCMHE Hacuna y 3aBUCHOCTM ofl
Tuna Hacvna, KpyHe Hacuna M HebpakbeHe KOCMHE rae ce u3Boae pafoBu. [lonpeyHum
TPaHCMOPTOM Ce rypa ¥ oAN1aXke NPUMBPEMEHO BaH 30He 13BoNera Hacumna, ca bparbeHe CTpaHe.

2. Hacnnare KoxepeHTHOr Tena Hacuna

Cas notpebaH MaTepujan 3a Hacune he ce JobuTK U3 no3ajMuwTa, a yrpahueahe ce no Baxehum
TEXHOJIOLLKUM MponucmMMa y Teno Hacuna. YAarbeHOCT No3ajMmuIITa KOXepPeHTHOr MaTepujana oA
MecTa yrpagre je og 5 km go 15,0 km. YcBojeHa je cpearba TpaHcrnopTHa ayxuHa og 10 km 3a
NnpoueHy WHBECTUUMja TpaHCnopTa MaTepuvjana o no3ajMuluTa A0 MecTa yrpaamwe. Kckon
MaTepuvjana y nosajMuwTy he ce BpwuTu 6ynaosepoM, yToBap YTOBapuBayeM, a TpaHCNopT
MaTepvjana M3 nosajMmwTa A0 MecTa yrpaame he ce BpWMTU KaMMOHUMA.

MNpe yrpagke KOXepeHTHOr MaTepujana y Teno Hacuna HeonxoAHo je wu3bpasgaTn KpyHy
nocrojeher HacMna ca Koje je YKnorweH ¢noj xymyca aebromHe 0,30 m, ogHocHO 6pasgame je
noTpebHo um3BpwUTU da 6u ce noctvrao wWTo 60/bM KOHTAKT u3Mehy noctojeher n HoBor
mMaTtepujana.

Pasactupare 1 opmmparse npaBuiHe durype Hacuna ce spwm 6yngo3epoM, a KoMnakTupame
BMOpOBa/bKOM, a CBe NpemMa TeEXHWYKMM YCI0BMMA 3a OBY BPCTY pagosa. MaTepujan ce yrpahyje
y cnojeBuma aebronHe o 30 cm y He3bujeHOM cTamy. [lebrbuHa cnojeBa, 6poj npenasa u
onTMManHa KonuuvMHa Bofe kojy Tpeba popatu he ce gedwmHucatn npobHum 36ujarem. Ha
MecTMMa rage ce He MOXe KOPUCTUTU MexaHu3aumja 36ujarbe he ce u3BeCTn MexaHU4KuM
Habujaunma.

3. XyMmu3upare 1 3aTpaBHMBarbe Hacuna

MNpojekToM je npeasuheHo xymmnsmpare bparbeHe KOCMHEe Hacuna MaTepujanioM 13 npuBpeMeHe
[enoHunje nopea Hacuna. Pasactupare xymyca he ce nssectu 6yngosepom, a 3aTum cneam pyvyHo
3aTpaBHMBarbe Hacuna.
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1.6. HYMEPU4YKA AOKYMEHTALINIA
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1 XWUAPAYJINYKA AHAJIN3A KOJIYBAPE

1.1 OcHOBHe NoCTaBKe XuAapayJIMYKor Moaenmpama

Xvapaynuuku 1D mogenn ¢opmupanu cy npumeHom HEC-RAS codteepckor naketa (,HEC-RAS"
- River Analysis System, US Army Corps of Engineers). lNMporpam je pa3sujeH 3a ¢opmMupare
JIMHUJCKUX HYMEPUYKUX MOAena M NpopayyH YCTasbeHOr, HeyCTasbeHOr M KBa3u-CTauMOHApHOr
TeueHa y MpeXu OTBOPEHWX pevyHMX TOKOBA HenpaBwu/HE reoMeTpuje, ca BennkuMm 6pojem
Pa3IMYUTUX CMOSbALLHBUX U YHYTPALLHMX FPAHUYHMX YCI0Ba.

PauyHcka nmpoueaypa je 3acHOBaHa Ha pellaBaky SIMHUJCKE eHepreTcke jeaHaudnHe. youum
eHepruje ce obyxsaTtajy Kpo3 rybutke Ha Tpere (Mpeko MaHuHrosor koeduumjeHTa) u nokanHe
rybutke 360r wupera/cykaBarba ToKa (Npeko kKoeduuMjeHTa KOjuUM ce MHOXW Op3MHCKa
BMCUHA). [IMHaMUYKa jeHauMHa ce KOpUCTU Y cuTyaumjama ca npenasHuM peXxxMMoM Teyerba, Ha
KOjuMa ce jaBrba Xmapay/IMyKM CKOK, Kao M Mpu NpopadyHy Teyera y 30HM MOCTOBa M yuwha.
Moryhe je mMogenuvpare pasnuunMTux BpCTa XMAPOTEXHUUYKMX objekaTta y KopuTy peke. Mogen
XMApayMUKOr NpopayyHa padyHa eHepreTcke rybutke Ha MOCTOBMMA, MponycTuMma u Apyrum
objekTMMa 1 TO Ha Tpu Aena: Ha MoTe3y TOKa HernocpefHO HW3BOAHO, Y 30HM caMor objekTa
(NpMMeHOM BULLE METOAA) U HENOCPEAHO Y3BOAHO oA objekTa.

OcHoBHM NoTpebHM nodaum 3a Xxmapaynmyke npopadyHe cy:

— reoMeTpuvja peyHor KopuTta u nHyHaaumja,

— reoMmeTpuja u xuapaynuuke KapakTepuctuke objekarta y KOpUTY 1 BaH Hera (MOCTOBa,
nponycTa, nperpaga v 604HUX npenvea),

— OTMOpU TeYeky Y PEYHOM TOKY U MHyHAAuMjaMa (NPBEHCTBEHO M3PAXKEHWN MpeKo
MaHWHroBor koeduumjeHTa o0Tnopa) 1 noKanHu rybuum ycnen HenpusmMaTuyHOCTU
peYHor TOKa,

—  TPaHWYHM YC/IOBM Y BMAY XMApOrpaMa U HMBOrpama u
—  npoTouw.

O6aBe3HM Kopauy y NpunpemMmn xmapaynmnykor mogena cy cneaehu:
— NpuUnpeMa Xuapayiuykor MoAena aHanm3vpaHe peyHe AeOHuLE,

— noYyeTHa cuMyrnaumja y Kojoj ce yoyasajy n ucnpassbajy rpybe rpeke y ynasHum
nogaumma,

— fdeduvHUcare rpaHNYHNX ycrioBa,

— kanubpaumja napameTapa mMozena u

— BepudvKaumja NnapamMeTapa Mojena v aHanusa OCeT/bUBOCTM MOAENA.
1.1.1 OcHoBHe jegHauuHe Mopaena

HeycTarbeHO NMMHUJCKO Teyere y OTBOPEHUM TOKOBMMA OMNuUCYjy jeaHaumHe Saint-Venant-a:
— jeAHayMHa KOHTUHyMTETa (3aKOH O OApXXakby Mace) U

— AMHAMWUYKa jefHauMHa (3aKOH O oApXXakby KOMMUYMHE KpeTahsa).
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OBM 3aKOHKM Cy MaTeEMaTU4YKKN M3paXKeHW y hopMU napumjanHux audepeHumjanHux jeaHayumHa,
Nnpu 4YeMmy ce rnocMaTpa eflieMeHTapHa 3arnpemMmnHa Boje Koja je aaTta Ha Cnvum 22.

- h(x,t)

Enemenrapna
3alpeMHHa

Cnuka 22. LLlemaTckn npukas Toka

rae je:

Q (x,t) — NpOTOK BOAE,

Q, — yNa3Hu NPOTOK Yy efleMEHTapHY 3anpemMunHy,

Q, — M3Ma3HU NPOTOK M3 efleMeHTapHe 3anpeMuHe,

X — NoAYXXHa KOOpAMHATA,

t — BPEMEHCKN TPEeHyTaK,

h (x,t) — aybuHa Boge.

KoHauaH 0611k jeaHaumHe KOHTUHyuTeTa Y andepeHumjanHoM obnuky je:

dQ _oZ
3 +B 3t +g=0
rae je:
Q —npoTok BOAe,
Z - KOTa HMBOa BOJe,
B - wwupuHa BogeHor ornegana,
q — 604HM OOTOK y enemMeHTapHy 3anpeMuHy Mo jeaAMHUUN Oy>XUHE.

AvHamnuka jegHauvHa 6a3vpaHa je Ha apyroM Newton-OBOM 3aKOHYy KOjuU Ce OAHOCM Ha
eneMeHTapHy 3anpeMuHy. KoHayaH obnnk avHamunuke jeaHauynHe y andepeHumjanHoM obnmky
rnacu:

9Q 8 /Q° 9Z
Q+ <Q—)+g-A-—+g-A-Ie=0

ot  ox\ A ax
roe je:
Q —npoToK BOAe,
Z — KOTa HMBOa BOJE,

A - nospwwuHa npoTuuajHor npodwuna,
Ie —Harub nuHuje eHepruje,
g — rpaBuMTauUMOHO ybp3ame.
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Harnb nuHunje eHepruje aedmHucaH je MaHMHroBoM opMynom:

L= n’-Q-|Q|
n  — MaHWHroB KoeuUKnjeHT Tpena,
R — xuapaynunuku pagujyc.

PauyHcka npoueaypa pewasarba napunjanHux avdepeHumjanHux jeagHaynHa je 3acHoBaHa Ha
oapehunBarby 3aBMCHO npoMeHbuBe Z U Q y yHanpesn aeduHUCaHUMM Tadykama npoctopa X U
BpeMeHa t. Ha OCHOBY BpeAHOCTM OBWMX MNPOMEH/bUBMX payvyHajy Ce BPEAHOCTUM OCTasnx
XMAPAYIMYKUX BeNWYMHA. 3a pellaBarbe OBUX jeAHaynMHa HeonxoAHO je 3ajatu Mo4veTHe M
rpaHn4yHe ycnose. Hymepuuku Mogen nporpama HEC-RAS je 3acHOoBaH Ha MeTOAM KOHAYHMX
pa3nvka. OBOM METOAOM Ce BpLUM anpokcuMaumja Saint-Venant-oBux jeaHaymHa y npocTopy vy
BpPEMEHY.

Mpn nojaBn BenukKux BoAa Ao0fasv A0 M3NMBakba BOAE W3 OCHOBHOI KOPWUTA U NiaB/bena
WMHyHAAUMoHor npocTtopa. OBaj CnoXeH NpupoaHU npouec je noTpebHo nojeaHocTaBuTn 360r
npupoae NNHUJCKOr xuapaynumykor mogena. Ha Cnuum 23 paTta je wema AeoHuuEe CIOXEHOr
Koputa u3mely aBa npoduna, rae cy npukasaHe ABOAVMEH3MOHANIHE KapaKTEPUCTUKE Teyena
KpPO3 OCHOBHO KOPWUTO U Teyewa BEeMKMX BOAA NPEKO WMHYHAAUMOHOr mpocTtopa. Yo4dasajy ce
[AIOMWHAHTHM NMpaBuUW KpeTarke Mace BOAE:

— Teuyera caMo Y rMaBHOM KOpWUTY,

— Teyerba BaH MMaBHOI KOpUTa Mo MHyHAaUMjaMa.

JleBa unyHpammja

4, |

Cnuka 23. LLlemaTCcKun nNpukas AeoHWLE CNIOXEHOT KopuTa

rae je:
AX. — pacTojarbe usmehy npoguna no Toky,
AX¢ — npaBONMHWICKO pacTojarbe u3mehy npodwna.

Mpy BENMKMM BOAAMa AONa3v A0 WHTEH3MBHOI Teyersa M3 [NIaBHOI KOpuTa Yy WHyHAaumje u
0bpHyTO. Kako je o0BO BeoMa cCfioxeH npobnem, OH ce npu ynoTpebu nMHUjCKor
jeaHoaMMeH3noHanHor Moaena nojeaHocTassbyje kopuwhereM cnegehe jeaHaumHe:

Q.=fQ
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rae je:
Q. — NMpOTOK BOAE rNaBHOr KOpWTa,
Q — YKyrnHu rnpoToK BOJE,
K. — Moayn npoToka rnaBHOr KopuTa,
K; — Moayn npoToka uHyHAauuja.

1.1.2 Mogenupamwe XMApPOTEXHUYKUX O6jekaTa

¥3 nomoh nporpamMa HEC-RAS, kao wTto je Beh peuyeHo, Moryha cy mMoaenupara pasimyunTux
BPCTa XMAPOTEXHUYKMX oObjekaTa y KOpWUTY WM M3BaH KopuTa peke. Mogen xuapaynumukor
npopayvyHa payyHa eHepreTcke rybutke Ha objekTMMa M TO: Ha MOTe3y TOoKa HemnocpeaHo
HW3BOAHO, Y 30HM camor objekTa (MpMMEHOM BULLE METOAA) U HENOCpeaHO Y3BOAHO oA objekTa.
Y OKBMpYy nporpama noapXKaHu Cy Cfy4yajeBu Tedera ca cnobOAHOM MOBPLUMHOM, Teuyera
LAENUMUYHO NMOA NPUTUCKOM, Teyera noa NpUTUCKOM, Kao M Crlyyaj npenunBakba npeko objekTa.
Takohe, y okBMpy Moaena je A03BO/beHO NOCTaBMTU BULLE 0bjekaTa Y UCTOM NornpeyHoM npoduny
(MOCT 1 BULWE NponycTa y Hacuny nyTa).

1.1.3 AedwmHucare rpaHUYHUX YC/I0Ba XuApaysiMuKor Mmogena

Y xuapaynuykom mogeny cy moryhe aBe BpCTe rpaHUYHMX YCI0OBa U TO:
—  CMnosballkey FPaHUYHK YCIoB,

—  YHYTpalhM rPaHUYHK YCIIOB.

Cnosbalkby rpaHUYHK YCNoBU ce AeduHUWy Ha NpoduanMa Ha y3BOAHOM M HU3BOAHOM Kpajy
payyHcke AeoHuue. Ha y3BOAHOM Kpajy Ce Kao rpaHu4yHM YCI0B MOXE 3aAaTy XvMaporpam unm
HWBOrPaM, @ Ha HM3BOAHOM Kpajy Xvaporpam, HMBOrpam MM KpyMBa MPOTOKA Kao M HOpMasnHa
pybuHa pobujeHa ns Chezy-Manning-oBe jegHaunHe.

YHyTpallbKW rpaHUYHK YCIOBM Ce 3aajy Ha npodwunuMa rae nocToju npoMeHa y tevewy (ywhe,
6paHa, 604HK Npenuns Uta). OCHOBHM YHYTpaLUHU FPaHUYHU YCITOBU KOjU Ce NpUMERsY]y Cy ynasu
Ha ywhuMa nputoka v ytuuaj mehycnmea usmehy ywha.

1.2 dopmupame xuapaynuukor moagena

3a noTtpebe u3page MpaejHor pewerba, NpoOpayvyHU MHUjE HMBOA 3a XWAPAYSIMYKY aHannsy
nocrojeher ctarba BOAOTOKA M aHanu3y yTuuaja nnaHupaHux pagosa Ha Konybapu, m3BpLueHu
cy npumeHoM nporpama HEC-RAS ("HEC-RAS" - River Analysis System-Steady Flow Water Profiles,
US Army Corps of Engineers-Hydrologic Engineering Center).

MoTpebHM noaaum 3a xuapaynmyke npopadvyHe TMHUja HUBOA YCTarbeHOr TeyeHa Cy:
1. reomeTpuja peyHor Toka — NonpeyHn NpoduaM MMHOP U Majop KOpUTa;

2. reoMeTpuja uU Xuapaynumyke Kapaktepuctuke objekata y KOpuTy M BaH hera (MOCTOBa,
Kackaga vta);

3. OTnopv Teuyewy Yy PedyHOM TOKY M Ha WMHyHAauujama (M3pakeHu npeko MaHuHrosor
KoeduunjeHTa oTnopa) 1 NokanHu rybuum ycnea HenpmuaMaTUUYHOCTU PEYHOr TOKa;

4. HM3BOAHMU rpPaHU4YHU YCNOBU,
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5. NpoTOoUM BOAE U HMXOBa AMCTpUBYLMja AyXK TOKa.

1.2.1 dopmuparbe reoMmeTpujcKkor Mmoagena

FeomeTpujckn mopen koputa Konybape cdhopmupaH je Ha OCHOBY MOMNpeYHux npoduna Koju cy
Aobujenn nomohy LIDAR cHMMKa nogpydja. Mpodumnu cy nspaheHn Tako Aa obyxeaTtajy OCHOBHO
KOpUTO, MHyHAauuje n noctojehe Hacune. Y uu/by CnpeyaBara M3/IMBarba BOAE BaH Hacvna,
HaCunu Cy BELUTAYKN HaZBULLEHW.

C 0631pOM Ha TO [ia Cy XMapayIMyYKUM MOAENOM UCMUTUBAHW edheKTV pagoBa Y KOpUTY peke y
BUAY NPOKOMaBaHba Majop KOpWUTa, HanpaB/beHE Cy ABE reoMeTpuje:

1. kopuTo y noctojeheM cTamy Ca HaaBuLEeHUM Hacunuma (6e3 nHTepBeHunja);

2. npokonaHo Majop koputo oa km 0+000 go km 5+381 (Cnuka 24).

Nckon Majop kopuTa peke Konybape
a) nonpeyvHun npodwun Ha npasuy; 6) nonpeyHn Npodwn y KpUBUHA

Y Mopen cy uvHTerpycaHuM nogauM CHuMMakwa MocTa Ha ayTto-nyty E-763 ,Mwnow Benuku®
(km 4+937), nok ce 3a ApyMCKM MOCT Ha ynasy y ObpeHosay (km 3+118) cmaTpa pa je
PEKOHCTPYMCAH N HEe yTUYe 3HayajHO Ha Teuyere.

leomeTpujckn mopen je obyxesatno aeoHuuy Konybape og km 04000 go km 15+077 ca ykynHo
103 nonpeyHa npodwna.

1.2.2 MepopaaBHM nNpoTouUM

Xvapaynuuku npopayvyH IMHWja HMBOA CNPOBEAEH je 3a KapaKTepUCTUYHE NPOTOKE BENIMKUX BOAA
pa3nnMuMTOr NOBPATHOr Nepuoaa, Kao M 3a cpearby roamwtn npotok. Ha Konybapu cy ycBojeHn
NpoTOUM BENNKUX BOAA KOju cy aedunHmncann y ,,CTyanjn yHanpehera 3awtmTe o4 BeNNKNX Boaa
y cnusy Konybape®.

Konybapcku Hacunu cy AMMaH3MOHUCaHU U KacHUje U3BeAEHN Ha MepoAaBHy BOAy BepoBaTHohe
nojaee Qi%=810 m3/s. MpoToun Koju cy aecduHuHUCaHn y ,,CTyanju yHanpehera 3awtute oa
BENMKKUX Boda y camey Konybape" cy 3HauvajHo Behu oa HaBeaeHor n koputo Konybape Hema
KanauuTeT Aa npuxsaTn OBE BENIMKE BOAE.

MepoaaBHM npoTouM 3a Konybapy, Koju cy KopuwheHW y XuapayuMuykuM MpopadyHuMa cy
npuKasaHu y Tabenu 2.
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Tabena 2. MepogaBHu npoToun Boaa 3a Konybapy
Qmax, p (m3/s)
Bopotok 01% % Qsr (m3/s)
Konybapa 2300 1300 25

MpOTOK Yy OAHOCY Ha KOju Ce AMMEH3MOHULLY Hacunu oAroeapa Boau noepatHor nepuoaa 0,1% ,
npu YyeMmy ce 0Baj NPOTOK OAHOCK Ha CUTyaumjy y Kojoj cy Beh cnpoBeaeHu CBY pajoBu Y CrinBY
Kony6ape koju ytudy Ha ybnaxker-e Tanaca BefiMke BoAe.

KoecdunumnjeHT oTnopa OCHOBHOr KOpMTa U MHYHAAuUM]ja

OTnopw Teyery y pe4HOM TOKY U Ha MHYHAAUMjaMa, NPOLEHEHN CY HA OCHOBY 3aTeYeHOor CTarba
TOKOM obunacka TtepeHa 2019. roaMHe n Ha OCHOBY OpTOodOTO CHMMaka (0bpacnocT KopuTa U
obana, Kao M NpUCyCcTBa OCTannX BPCTa XMApPayIMYKMX OTNopa - 06jeKTn y pe4yHOM KOpUTY M Ha
obanama) n pgeduHMcaHN npeko koedwuumjeHaTa panaBocTM (n) MUHOP M Majop KopwuTa Mo
MaHuHry.

YcBojeHu cy cnegehn koeduunjeHTu:
— 32 MuHOp KopuTo n=0,037+0,04 m/3s
— 33 uHyHaaumje n=0,060+0,080 m-1/3s

1.2.3 Hu3BOAHM rpaHUYHM YCJ/IOBU

Xvapaynuuku npopayvyHu NvMHWja HMBOA BOAE 3@ KapakKTepucTudHe npoToke Ha Konybapu
nounmy oa ywha y peky Casy (km 0+000). Ha oBoM npoduny je aedrHUCaH HU3BOAHWU FPAHNYHM
ycnoB — HopManHa aybvHa Boae, Koja oaroBapa BpeaHOCTU HMBOa Boge peke Case y npoduny
ywha Konybape 3a Benuky Boay nospaTtHor nepuoga 1%.

1.3 Pe3yntatv xuapay/siMukor npopadyHa

1.3.1 Crambe 6e3 nHTepBeHUMja y KOpUTy

PauyHcke nnHMje HMBOa BOAE, 3a NPOTOKe AeduHucaHe y Tabenn 2, npyvkasaHe Cy Ha NOAY>XHOM
npoduny nocMaTpaHor cektopa Konybape (npwnor 3.1), Ha KOMe Cy NpuKa3aHe KOTe HMBOa BoAe
Ha payvyHckuM npodunmma 3a sennke soae Qo.1%, Q1w N Qs

N3 npukasa nvHuja HMBOA BOAOTOKA, Ha MOAY>XHOM NMpoduay Mory ce KOHCTaTOBaTK /IOKanHa
NnoBuLLIEH@ HMBOA payvyHCKe BOAe, ycnen ycrnopa o noctojeher MocTa, OWTPUX KpUBMHA U
CyXXera Toka. MakcMManHe, MMHUManHe u cpeire BpeAHOCTU pasfivka KoTe JIHWje HMBOoa U
KOoTe KpyHe noctojehnx Hacuna npu nojaBu Tanaca Benuke soae BepoaTHohe nojase 0,1%,
npukasaHe cy y Tabenu 3.

Tabena 3. KapaKTepucTUuHe BpeaHOCTM HaZBULLEHA Hacuna 3a Clyyaj 6e3 uHTepBeHuuje y

KOPTY peke
Hacun AHmin (M) AHmax (M) AH (m)
JleBooGanHm 0,2 35 2,7
[lecHoobanHm 0,1 29 2,0

Y 30HM Npenasa MocTa ayTo-nyTa npeko Konybape KoHCTaTyje ce Aa y cnyyajy nojase Tanaca
Benunke Boge 1% BepoBaTHohe nojaBe, MOCT ayTo-MyTa HWje YrpoXeH, anu Cy Hacunu Ha obe
obane npenueeHn (Cnuka 24a). Y cnyyajy nojaBe Tanaca Benuke Boge 0,1% BepoBaTHohe
nojaee, MOCT je yrpoxxeH n Hanasu ce nog ycnopom (Cnuka 246.).

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
okTobap 2019. HAO -6



3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
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NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

P i s 0 e g1

Cnuka 24. HuBo Bofe y npoduny MocTa ayTo-nyTa npu BeMK1UM Bogama noBpaTHOr
nepuoga a) 1% wn 6) 0,1% 3a cnyyaj HaaBuLEHMX Hacuna 6e3 MHTepBeHUMja Y KOpuTy

MWHMManHe N MakCMMasHe BpPeaHOCTU XMAPaYIMYKMX U MOPCONOLIKUX NapaMeTapa 3a NpoToKe
Qo.1%, Q1% 1 Qs, HA aeoHnumn Konybape oa km 0+000— km 154077 cy npukasaHe y Tabenu 3,
roe cy:
V - 6p3unHa ToKa y OCHOBHOM KopuTy (m/s)
Vqa — 6p3nHa ToKa y AecHoj uHyaaumjyn (m/s)
VL — 6p3unHa ToKa y AeCHOj MHyaauunjn (m/s)
T - BYyYHa CUMa TOKA Y OCHOBHOM kopuTy (N/m?)
By4Ha cu/1a TOKa Y AecHOj nHyaaumjn (N/m?)
By4Ha cu/1a TOKa Y AecHOj nHyaaumjn (N/m?)
H - cpeara aybunHa ToKa y OCHOBHOM KOpuTy (m)
B - wwupwuHa BoaeHOr ornegana 'y OCHOBHOM Koputy(m)
A - npoTtuuajHa noBpwmrHa (m?)

Tabena 4. MakcuManHe U MMHUMAHE BPEAHOCTU XMAPAYIMYKUX U MOPGOOLLKUX NapaMeTapa
Kony6ape Ha aeoHnum og km 0+000 — km 15+077 (noctojehe cTare)

Xugpaynnyku napameTpu MopdonoLiku napameTpu
MpoTok BpenHoct v A WL T Td TL H Bgk A
(m/s) (m/s) (ms) (N/m?) (N/m2) (N/m2) (m) (m) (m?)
max 4,01 1,24 135 123,62 51,14 63,42 14,56 86,5 7982,3
Qo min 0,68 0,21 0,28 353 141 2,62 10,49 30 859,73
Q. max 2,54 0,8 0,87 50,98 24,14 25,35 12,37 86,5 444176
° min 0,73 0,15 0,28 4,36 0,9 2,83 9,21 30 677,03
a max 11 - - 19,12 - - 6,61 48,67 195,76
o min 0,13 0,16 1,32 18,71 22,69

1.3.2 Crame ca npoay6/beHMM Majop KOPUTOM

PauyHcke nuMHKWje HMBOA BOAe, 3a NPOTOKe AeduHucaHe y Tabenu 2, 3a ciiyyaj npopadyHa ca
NMPOKOMaHUM Majop KOPWUTOM MpuKasaHe Cy Ha MNOAYXXHOM npodwuay nocMaTpaHor cekTopa
Konybape (npunor 3.2), Ha KOMe Cy npukasaHe KOTe HMBOA BOAE Ha payvyyHCKMM npodunimma 3a
Benmke Boge Qo.1%, Q1% M Qsr.

MakcumanHe, MMHUManHe U Cpeare BPeAHOCTM pa3fiMka KOTe JSIMHWje HMBOA M KOTe KpyHe
nocrojehnx Hacvna npu nojaeu Tanaca Benunke Boae , BeposaTHohe nojase 0,1%, nNpvkasaHe cy
y Tabenun 5.
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okTobap 2019. HAO -7



3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
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NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

Tabena 5. KapakTepucTMyHe BpeAHOCTU HaABMLLIEHA HAacMMNa 3a Clyyaj MPOKONaHoOM Majop

KOpuUTa
AHrmin (m) AHmax (m) AH (m)
JleBoobanHu Hacun 0 2,5 1,5
[lecHoobanHu Hacun 0 14 0,9

Y 30HM npenasa MocTa ayTo-nyTa npeko Konybape MOXe ce KOHCTaToBaTW Aa je KOTa HMBOA
BoZe, Y Npoduy MOCTa Ha ayTo-nyTy, y oba c/yyaja HuxXa of KOTe A0H-E UBULE KOHCTPYKUUje,
na caMmMM TUM KOHCTpYKUMja MocTa He Tpnu onTepehere (Cnuka 25).
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Cnuka 25. HuBo Boge y npocduny MocTa ayTo-nyTa npu BeNMK1UM Bogama NnoBpaTHOr
nepuoga a) 1% un 6) 0,1%

MWHUManHe 1 MakcumasHe BpeAHOCTU Xnapayandkmx U MopdosoLwKMX napaMeTapa 3a NpoToke
Qo.1%, Q1% 1 Qs, HA aeoHnumn Konybape oa km 0+000— km 154077 cy npukasaHe y Tabenu 6,
roe cy:
V - 6p3unHa ToKa Yy OCHOBHOM KopuTy (m/s)
Vqa — 6p3nHa ToKa y AecHoj uHyaaumjn (m/s)
VL — 6p3unHa Toka y AecHOj uHyaaumnjn (m/s)
T - By4YHa CUna TokKa y OCHOBHOM kopuTy (N/m?)
By4YHa CWMa TOKa Y AECHOj MHyAaumjn (N/m?)
By4YHa CWMa TOKa Y AECHOj MHydaumnju (N/m?)
H - cpeara aoybuHa Toka y OCHOBHOM KopuTy (m)
B - wwupwuHa BOAeHOr ornegana y OCHOBHOM KopuTy(m)
A - npoTuuajHa noeplmMHa (m?)

Tabena 6. MakcuMmanHe ¥ MMHUManNHe BpeaHOCTN Xuapaynnykmx n MopdOonoWwKnx napaMerapa
Kony6ape Ha aeoHuum og km 0+000 — km 15+077 (noctojehe cTame)

Xugpaynnykv napameTpu Mopdonowikn napameTpu
MpoTok BpenHoct \Y Vd \' T Td TL H Bgk A
(m/s) (m/s) (m/s) (N/m?) (N/m?) (N/m?) (m) (m) (m?)
Qe max 3,28 1,98 1,95 82,03 35,54 43,57 12,99 86,5 6970,05
o min 0,64 0,23 ,034 3.2 1,26 2,22 10,45 30 915,58
Qe max 2,74 1,35 1,41 61,48 22 25,48 12,01 86,5 4349,66
i min 0,62 0,15 0,3 3,25 0,7 1,96 8,74 30 742,92
Q max 11 - 0,19 19,13 - 1,77 6,61 48,67 197,65
o min 0,13 - 0,14 0,27 1,32 18,71 22,68
NHCTUTYT 3a Bogonpuepeay ,Japocnas YepHu®
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3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
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W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

2 TMNMPOPAYYH CTABUJ/IHOCTU HACUINA
2.1 Onuc metoponoruje

Y unrby npoBepe 1 ONTUMM3aLMje TEXHUUKMX pelletha PEKOHCTPYKLM]E U HaZlBULLIEHa Hacuna,
3a YCBOjeHa TUMNCKA pellieHa PEKOHCTPYKLIMje Hacuna, y OBOM MOr/aB/by M3BPLUEHM Cy NpopaYvyHu
reoMexaHuuke u UATPaLMOHe aHam3e CTabunHOCTU Hacuna.

C 0631poM Ha MOpOSOLLKE U XMAPOreosoLKe KapakTePUCTUKE TepeHa Ha KojeM je uarpaheH
nocTojehn Hacun M KapakTepuCTMKa CaMmor Hacuna, 3a PeKOHCTPYKUMjy aecHoobanHor Hacuna
npeasuheHo je TMNCKO pellere, oAHOCHO Tun 1 Hacuna.

Y OKBMpY OBOr MOrnae/ba MpuKasaHW Cy pe3yntaTv aHanm3a reoMexaHwuke u uaTpaumoHe
CTabunHoCcT Hacvna ypaheHux 3a penpe3eHTaTvBHM Npodun ca HajsehoM BUCMHOM HaaBuLLEHA
M TUMNCKMM peLLeHeM PeKOHCTpyKLMje. HaBeaeHe aHanuse cy ypaheHe Ha y3BoAHOM Npoduiy Ha
cTaumoHaxun km 4+469, koju je npukasaH Ha cneaehoj cnvun.

90,0 1 —90,0
850 H 1 850
80.0 " 80,0
75,0 et e e o 3 1, O R
e >~‘—J"’_"£—-—— - L2 g . 2’ "':‘

et e g .
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2.1.1 MeToposioruje npopayyHa reomexaHmuyke crabusiHOCTM Hacuna

MeToAOM rpaHNYHe paBHOTEXe aHanusupa ce CTabuHOCT 3aMULLBLEHOT MW CTBAPHOT KIIM3HOT
Tena Koje je y KOHTaKTy ca OKOJIHUM T/IOM MPeKo KIM3He paBHU. KNM3HO ce Teno pasgeny Ha Hu3
BEepTMKaNHuX namena. Cnucrem Takeux namena, 6e3 ysohera NpeTnocTaBku O HUXOBOj KPYTOCTH,
je ctatnukn HeoapeheH. AHann30M yCrioBa paBHOTEXE CU/a Koje Aenyjy Ha CBaky o4 namena, te
yBoherweM NpeTrnocTaBku paau yKnarwara CTaTuyke HeogpeheHocTu cuctema, yTephyje ce
BENMYMHA cMuuyher M HOpManHOr Hampesakba Ha KAM3HOj paBHWM Yy AHY CBake raMene.
MpeTnocTaBke Koje ce y METOAM YHOCE paau YKNakaka CTaTudke HeoapeheHOCTN He oagHoce ce
Ha KpyTOCT Tna na Cy 3aToO BULE WM Mame Npou3Bo/bHe. Kako Cy ce y npakcu nokasane
penaTuBHO YCrneLwHMMa, 3aHeMapeHa KpPyTOCT T/1a YMHWU Ce NPaKTUYHO NPUXBAT/bUBOM.

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

Cnuka 26. Knv3Ho Teno noferbeHo y BepTUKasHe flaMene 3a NpuMeHy MeTofe rpaHuyHe
paBHOTeEXe

CreneH crabunHocTM y MeTodaMa rpaHuWyHe paBHoTexe ce yTBphyje nopehewem cMmuuyhe
yBpcTohe n cMuuyher Hanpesarba AyX KM3He paBHU. 3a Mepy cTeneHa ctabunHocTn yobuyajeHo
ce KOpuCTu nojam aktopa curypHoctu Fs, Koju je npema buwony (bucxon, 1953) aedwuHucaH

Kao oaHoC pacnonoxuse cmuudyhe (BpwHe) uBpctohe Tr M cMuuyher Hanpesamwa T Koje je
NOTpebHO Aa XMMNOTETUYKO KIIM3HO TE0 OAPXM Y PABHOTEXM.

Fo=—

Tm
N3 oBe geduHMUmje bakTopa CUrypHOCTU ClNeam Aa Ha KIU3HOj paBHU y HY NOCMaTpaHe namene
HWje gowsno Ao cnoma T/a ako je dc>1, a cnoM Hactyna 3a cnydaj ®c=1. U3 aHanu3a rnoHekas
MOXe cneamtn un BpeaHoct 0<®c <1, anu Taj pe3ynTar, 360r ymmeHuue Aa je Hajseha moryha
BpveaHOCT cMuyyher Hanpesana ynpaso cMuyyha uspctoha, ykasyje Aa Ha pa3MaTpaHoj namenu
HWUCY YCMOCTaB/beHWN PaBHOTEXHU yCrioBu. [lakne, MoXe ce nucaTu:

— Fs> 1 - cTtabunHo cTame
— Fs = 1- cTrarbe cnoma
— 0 < Fs <1 - HepaBHOTEXHO CTare

JegHa o4 CNOMEHyTMX MNPETNOCTaBKM Koje Cy)Xe 3a YKNawamwe CTaTuyke HeoapeheHoCTH
cMcTeMa naMerna, a Koja je 3ajegHnyka CBUM BapujaHTamMa MeTode rpaHW4YHe paBHOTEXe, je
NpeTnocTaBKa O KOHCTAHTHOCTM (haKTopa CUrypHOCTU Fs, Ay KNM3HE paBHWU KAn3Hor Tena. OBa
je npeTnocTaBKa peasiHa CaMo ako je noHallame Ti1a AYKTUIHO, @ C/IOM je HaCTynuo AyX 4yntase
KNM3HE paBHU. Y TOM je Cilyyajy KIIM3HO Teso Y MOKPETY U CTAabUNHOCT KOCUHE je HapyLueHa.

Y cny4ajy npojektoBarba KOCMHa, Moryhe Knn3HO Teno Hajuyewhe Huje yHanpea oapeheHo, Beh
Tpeba TpaXKuT OHO C HajMarbMM (PAKTOPOM CUIYPHOCTU. TeK je TO K/IM3HO Teno MepoAaBHO 3a
OUeHy CTabuNHOCTU 4yuTaBe KOCMHe jep je OHO ,Hajonvke" HecTabunHoM CTarby WK CIoMy.
dakTop CUMrypHOCTWU TOr K/M3HOr Tena Moxe ce aeduHuMpaTt Kao akTop CUrypHOCTU YuTaBe
KocuHe. V13 oBor pa3maTparba cneam Aa ce NnpakTUyHa rNpuMeHa MeTode rpaHUYHe paBHOTeXe
CacCToju y NpoHanaxkewy KM3HOr Tena ca HajMarmuM (GakTopoM cUrypHOCTU. Knn3Ha pasaH Koja
npunaga KAM3HOM Teny C HajMarbuM (PaKTOpPOM CUMYPHOCTM OBUMYHO Ce Ha3MBa KPUTUYHOM
KIIM3HOM paBHM.

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

Kao wTto je Beh ncTakHyTO, CMCTeM namena KAu3Hor Tena no cebu je ctatmukm HeoapeheH ako
namenama Hucy npugoaaHe oarosapajyhe KpytocTu. Metoae rpaHuyHe paBHOTEXe 3aHeMapyjy
KPYTOCT flamMena na ce Mopa yBecTu ogpeheHn 6poj npeTnoctasku Aa 61 cMCTeM NoCTao CTaTUYKM
oapeheH.

HapegHa cnvka npukasyje jeaHy onwTy KAW3HY pasBaH U KJIM3HO TeNo ca UCTakHYTUM cuiama
Koje aenyjy Ha jeaHy oa H namena. Cune koje genyjy Ha nameny cy TexxuHa (V) n Xopu3oHTasHa
cuna Ha nameny (H), (Ha npuMep uHepumjanHa cem3aMu4yka cuna), NOBPLUMHCKA M OCTana
onTtepehera Ha nameny (D), pe3ynTaHTe HOPManHUX Cuia Ha NEeBM OAHOCHO AecHu 6ok namene
(HL v HD), pe3yntaHTe cMnyyhux Hanpesara Ha feBu 0aHOCHO AecHu 60k namene (YL n YD), Te
pe3yntaHTa cMmyyher o4HOCHO HOPMAsTHOM Hanpe3ara Ha KIM3HOj paBHW y aHYy namene (S u N).

KnusHo Teno je c gowe CTpaHe ypoHeHo y BoAy. [leo Boae o4 NeBor Kpaja KM3He paBHU npema
KOCMHM CMaTpa ce [efIoM K/M3HOr Tena. Ha Taj Aeo Boae C NnieBe CTpaHe Aenyje XOpU30oHTaslHa
cuna, pesynTtaHTa xuapoctaTuykor nputmucka (AL). Ha aecHoM Kpajy Knu3Ha paBaH 6113y 13nasa
Ha MOBPLUMHY TepeHa NPosiasu KPo3 30HYy 3aTexyhnx nykoTUHa. Y3 NpeTnocTaBky Aa Cy NyKOTUHe
6apeM AenoMUYHO MCMNyHeHe BOAOM, Ha KIM3HO TeNo Y HMXOBOj 30HM Aenyje pesynTaHTa
xnapocrtatnykor nputucka soge (AD). Ha civum 2 03HavyeHn Cy M KpakoBW HaBeAeHUX cuna y
OOHOCY Ha NPOWM3BOJbHY Tauky 063MpoM Ha Kojy he ce npoBepaBaTu paBHOTEXa MOMeHaTa cuna.

MNopehereM ykynHor 6poja Heno3HaHMuUa 1 6poja jeaHaumHa paBHOTEXe crieam Aa CMCTeM oA N
namena mMa (6n - 3) — 3n = 3n — 3 Heno3HaHuMLUa BuULe of 6poja pacnonoXmnBmx jeaHaunHa na
Ka)xeMo Aa je cucteM 3n — 3 nyTa CTaTuyku HeogpeheH. YnpaBo je TOIMKO HOBUX MPETNOCTaBKM
noTpebHo aa 6u ce cMcTeM NPETBOPUO Y CTaTUUKK oapeheHM.

Onwima KAu3Ha paeaH u cune Koje 0esayjy Ha munu4Hy aamesny

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

MpeTnocTaBka O jeaHakoM (HaKTOpy CUIYPHOCTM, AYX KAW3HE paBHWM YBOAM ce npeko Mohr-
Coulombovog 3akoHa:

r=c + (6 —u)tang,

YBOAM Y jeAHaunHy obnvka:

S=[C+(N=-U)t F
[C+( ) tan @]/ )

roe je,

S=1th,C=c'b,N=0b,U=ub,
ann wn jeaHy HoOBY Heno3HaTty, daktop curypHoctn Fs. Ocum Tora yobuyajeHo ce yBoam
NpeTnocTaBka Aa je TexwuwTe cuie H Ha cpeavHu namerne, rnpeTnocTaBka 04 Manor 3Hadera

MOroTOBO ako Cy fnamenie TaHKe. Haparbe, onwTa MeTOA@ rpaHUYHE paBHOTEXE YBOAM
NPeTnocTaBKy 0 Harnby mehynamenapHux cuna y obnmky:

Y
X= Af (x)

npu 4emy je A HoBa Heno3HaHuua, a M(X) Heka u3abpaHa, no3HaTa ¢yHKUKMja XOPU3OHTANIHE
yAarbeHoCcTn 6okoBa namene oA noyetka kKnavMsHe pasHu. OBMM NpeTnocTaBkaMa musjeaHadyje ce
6p0oj HeMo3HaTKX M PacrnoNOXMBKX jeAHauYMHA Y OMLWTOj METOAM FPaHNYHE PaBHOTEXE Ma CUCTEM
04 H NnaMena nocraje ctaTnyku ogpeheH n MoxXe ce pelwmnTu.

3a cBaKy flaMenly MOry ce MOCTaBUTM TpY jeAHauMHe paBHOTEXe: BEKTOPCKE CyMe CBMX cuna y
XOPU30HTA/IHOM MNpaBLly, BEKTOPCKE CyMe CBMX CW/a Y BEPTUKA/HOM MpaBUy WM CyMa CBUX
MOMEHaTa cu/ia 063MpOM Ha HeKy MPOU3BOSbHY TayKy Mopajy 6utu jeaHaku Hynu. Cyma cuna y
XOPU30HTANIHOM NpaBUy Aaje:

AX —Nsina+Scosa—H+Dcosa=0 2
2

rae je:

M=XD_X|_

36up cvna y BepTUKaNHOM NpaBuUy Aaje:

Ncosa+ Ssina—AY -V —-Dsinw =0 3)

rae je:

AYZYD—Y]_

Cyma MOMeHaTa y 04HOCY Ha NPOM3BOJbHY Tauky L je :

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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1.1 - MpojekaTt nHxxerepckor objekta

VU-SS-NH+HI’1+ Dd—XLxL +XDxD_YL3’L+YDJ7D =0 (4)

YBpwTaBareM u3pasa (1) 3a TaHreHumjanHy cuny y mspas (3) 3a paBHOTEXY Y BEPTUKASIHOM
cMepy Te cpehuBarbeM cneam M3pas 3a HOpMasHy CUy Ha AHY laMene:

sina
F

V =AY —
N =

(C=Utang) + Dsinw

My

y3:

1
mg, = cosa +Fsinatan(p

Y nocebHoM cnyyajy, Koju he ce kacHuje kopuctutn, kag cy AX = 0 n AY = 0, uspa3s 3a HopManHy
CUNy Ha OHy namene Moxe ce A0O6UTU U3 jedHaunHa paBHOTEXE y NpaBsLy cuie , Koja aaje:

N =V cosa— Hsina + D cos(w — 90° + a)

NcTopoaHe jeaHaumHe paBHOTEXe CBMX SlaMena, 3HauM jeaHaunHe paBHOTEXE Y XOPU30HTaIHOM
CMEpY MW jeaHaumHe paBHOTEXE Y BEPTUMKAIHOM CMepy WM jeAHAYMHe paBHOTEXe MOMeHaTa
cuna, Mory ce cabpatu, a 36up TMX jegHaumHa Aaje jeaHauymHy rnobanHe paBHOTEXe KAU3HOr
Tena y XOPW30OHTa/HOM WAM BEPTMKANHOM MpaBuy WAn rnobanHy jeaHaumHy paBHOTEXE
MOMeHaTa cuna. Tako ce 3a jeAHauunHy rnobanHe paBHOTEXE K/M3HOr TeNna y XOPU3OHTasIHOM
cMepy pobuje:

YAX —ENsina+(2Scosae —2H + (XD cosw =0 5)

O3Haka cyMe, Z, 03Ha4yaBa fa ce cabupajy BenmuvMHe n3a o3Hake npeko CBUX Namena (03Haka
WHOEKCA NlaMene, HeroBe MnoyeTHe U Kpajie BPeaHOCTW paaM MnojedHOCTaB/bera MNpukasa je
N30CTaB/beHa). 360r NpMHUMNA jeaHaKoCTU akuunje n peakuuvje, MmehynamenapHe XOpu3oHTanHe
OOHOCHO TaHreHuuMjanHe cune cyceaHux naMena Mmopajy butu jeaHake na us Tora cneav Aa npsu
YNaH y NpeTxoAHOM M3pasy Mopa 6uTtu

EﬂX - AD - AI,

npu yemy cy AD ogHocHO AL aecHa MehynamenapHa cuna 3afhe AeCHe namene, OAHOCHO ieBa
MehynamenapHa cunia npee nese naMene. YepwTaBarweM m3pasa 3a Mohr-Coulombovog 3akoH
yspcTohe y n3pas (5), pewerse 3a pakTop CUrypHOCTM Aaje:

R = Z(Ccosa+ (N —=U)tangcosa)
¥ ENsina+XH —XDcosw + A, — Ap

Ha cnnyaH HauvH aobuja ce n akTop CUrypHOCTM 32 MOMEHTE:

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLUWIA NNEBOOBAJTHOIr HACUIMA KOJTYBAPE

W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

P Z(Cs + (N —U)stan )
™ ¥XVv —3ENn+XHh+XDd + A a, — Apap

PellaBatbe NpobnemMa CTabUIHOCTM KOCMHA MpeMa MNPUKA3aHOM anroputMy je WUTepaTUBHM
MOCTYyMNaK 1 BEOMa je NoroAaH 3a M3pady anroputama M padyHCKo peluaBakbe npobnema.

2.1.2 duntpaumoHa ctabunHocT Hacuna

OapehuvBarbe NPoBUpPHE NNHK]E, YKYNHON (UATPALMOHOr NpPOoTULaja U XMApPayIMYKOr rpaanjeHTa
M3BPLUEHO je NpUMeHOM nporpamckor naketa Rocscience-Slide 6.0.

3a cBe pa3MaTpaHe ciydyajeBe onTepeherba, pa3MaTpaHa cy HajMakbe ABa Npeceka: y ocv Hacuna
M NpU Kpajy HU3BOAHE HOXMLIE.

Pe3ynTaTi npopayyHa 3a pa3MaTpaHe cilyyajeBe onTepeherba Cy NpuKasaHu Ha oaroBapajynum
C/MKaMa Y OKBUpY cneaeher nornaesba.

3a MakCcUMasiHM Xuapaynnyky rpagnjeHT Ha HM3BOAHOj HOXULM Hacuna ycBojeHa je BpeaHOCT o4
0,4.
2.1.3 KpuTtepujymm 3a oueHy ctabunHocTtun
Kao kputepujymm cTabunHOCTM KOCMHA Hacvna AeduHUCaHU Cy MUHWUManHK KoeduuujeHTU
CUrYpHOCTK Ca cneaehum BpeaHoCcTMMa:

— Fs= 1.5 — 3a ctanHo onTepeherbe,

— Fs= 1.2 — 3a usysetHo ontepehere (AyroTpajHn HMBO BoAe Ha Hebpar-eHOj CTpaHn —
CTOroauiHba BENNKa BOAQ),

- Fs= 1.2 — 3a n3y3eTHo onTepehetbe (Hannasak NoniaBHOr Tanaca ca HariMM CrylTaHke
HWMBOA BOJE),

— Fs= 1.0 — 3a ekcTpeMHO onTepeherse (cemammyko ontepeherse).

2.2 TMpukas yna3HMX nogaTtaka U KapaKTepUCTUUYHUX pavyHCKuX npoduna

3a aHanuay cTabunHOCTN KOCMHA Hacvna kopuwheru cy cneaehun ynasHu nogaum:

— TeofdEeTCKM CHMMaK Hacunma M KopuTa peke ypaheH 3a noTpebe u3page TexHUUKe
AOKYMeHTaLuje 3a pEeKOHCTPYKLUMjY NPEeAMETHUX Hacuna — reoAeTCku CHUMUM npoduna
AYX Tpace neBoobanHor u aecHoobanHor Hacuna,

— Ppe3ynTaTM HaMEHCKM W3BEAEHUX T[eONOWKUX WCTPaXKHUX pajoBa MpuKasaHW Ha
KapaKTEPUCTMYHMM NpocuIMMa Hacmna Ha KojuMa cy 6una noumpaHa UCTpaxuBakba,

— pe3ynTtatv Xuapayivyko-XMAPOSIOWKUX aHanvM3a — JIMHMje HMBOa 3a MepojaBHe
npoTuuaje.

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLUWIA NNEBOOBAJTHOIr HACUIMA KOJTYBAPE

W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

[aroe y TeKCTy, AaT je npukas padyHCckor npoduna y nocrojehem cramy:

Mpodun A.0. Ha km 4+469 (TUM 1):

90,0 !
850 |
80,0 : - i
__ 4‘_’__—”*_..:“;‘\
75.0— =Tl T < | . ~ 7 e 1
Iy ».,.--_-'_'_.':.,__ - — — — "*
e~ L *
70,0 ’
£ E 5 > E
o = = 3 ;
~ & i )

2.3 [lpukas payyHCKMX ciy4yajeBa u KOMbuHauumja

3a npopayyH cTabunHocTu padyHckux npoduna kopuwheHa cy cnegeha ontepehemna:

80,0

70,0

— KombuHaumja 1: concTBeHa TeXuHa Hacmna + KOpUCHO onTepehere Ha KpyHU y M3HOCY
oa 15 kN/m2, MuHuManHu TpaxkeHn (pakTop CUMIrypHOCTM 3a 0By KOMBMHAUW]Y je Fswm =

1,50;

— KombuHaumja 2: concTBeHa TeXMHA Hacmna ca KOTOM BOAE Ha HUBOY CTOroAuLLIHE BENMKE
Boge. MMHMManHn TpaxeHn HakTop CUrypHOCTU 3a 0BY KOMbUHauujy je Fswwm = 1,20;

— KombuHaumja 3: concTBeHa TeXMHa Hacmmna ca CMMyaumMjoM NonaaBHOr Tanaca v Harnor
onagarba HMBoa BoAe. MMHUMaNHW TpaxkeHn (hakTop CUrypHOCTU 3a OBY KOMBUHauUMjy je

FS,MVIH = 1,20;

— KombuHaumnja 4: concreeHa TeXMHa Hacuma + Ceu3MUuKo ontepehemne. Y 0Boj dasu
npojekToBama 3a CensMn4yko ontepehere kKopuwheH je koedpuunjeHT CensMMYHOCTU
kn = 0,2. MMHUMaNHU TpaXkeHn akTop CUFYPHOCTM 3a 0BY KOMbuHauujy je Fsww = 1,10;

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLUWIA NNEBOOBAJTHOIr HACUIMA KOJTYBAPE

W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

Boga Ha
ConcrB. KOTH Harno
Kom6. KopucHo CensMmuka
Tex. Hacuna npaxibemwe
Q1%
1 + +
2 + +
3 + +
4 + +

2.4 Tpuka3s payyHCKMX Moaena
2.4.1 Twuncku pauyHcku npodpun TUMN 1 (4.0. Ha km 4+469)

Y cnepehmm Tabenama npukasaHu Cy padvyHCKM NapaMeTpy U3ABOJEHNX FEOTEXHUYKUX CpeanHa:

Material Name | Color ”'(‘;:“‘;’:.':}m Strength Type f::;::’; Phi Material Name | Color | Model | KS (cm/s) | K2/K1 A::IE 0 m"‘.:,frm] Soil Type
alp D 21 Mohr-Coulomb 0 30 alp I:‘ Simple | 1e-006 1 0 0.4 General

al prel-gl.pr D 18.5 Mohr-Coulomb 15 20 al prgl-gl.pr |:| Simple | 1e-006 1 0 0.4 General
al prp [] 19.4 Mohr-Coulomb 10 24 alprp [] |simple | 1e-005 1 0 0.4 General
ntp ] n Mohr-Coulomb | © |33 ntp [] |simple| oooo1 | 1 | o 04 | General

nt p,sh D 215 Mohr-Coulomb 0 34 nt p,sh I:‘ Simple | 0.0003 1 0 0.4 General
ntglp D 19 Mohr-Coulomb 10 24 ntglp I:I Simple | 1e-006 1 0 0.4 General

Cnuka 27. PauyHCKM Npodun — HAKOH PEKOHCTPYKLUMjE

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLUWIA NNEBOOBAJTHOIr HACUIMA KOJTYBAPE

W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

2.5 Pe3ynTtatv npopauyHa

2.5.1 PauyHcku npocpmn Ha km 4+469)

KombuHauuja 1 (HebparbeHa cTpaHa Hacuna) — Fs > Fs,min = 1,50

| safety Factor
0.000

0.500
1.000
1.500
2.000
2.500
=] 3.000
3.500
4.000
4.500
5.000
5.500
5 6.000+

110

KombuHauuja 1 (bparbeHa cTpaHa Hacuna) — Fs > Fs,min = 1,50

safety Factor
0.000

0.500
1.000
1.500
2.000
2.500
3.000
3.500
4.000
4.500
5.000
5.500
©.000+

=]

T T T T T T T T T T T T T T T T T
-30 -20 -10 0 10 20 30 40 50
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3ALUTUTA OBPEHOBLIA Ol BEJIMKNX BOAA KOJTYBAPE Y TAMHABE

PEKOHCTPYKLUWIA NNEBOOBAJTHOIr HACUIMA KOJTYBAPE
W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE
NaejHo peluere
1.1 - MpojekaTt nHxxerepckor objekta

KombuHauuja 2 (HebparbeHa cTpaHa Hacuna) — Fs > Fs,min = 1,20

L T I S S A N ==

Safety Factor

ooo
500
000
500
000
500
000
500

000
500
000
500
000+

Pressure Head
[m]
-1.950

—-0.850

0.850
-950
-250
-550
-850
-150
-450
-750
.050
-350
.650

20

KombuHaumja 2 (bparbeHa ctpaHa Hacuna) — Fs > Fs,min = 1,20

L I R S N R N =]

Safety Factor
.000

.500
.000+

500
000
500
000
500
000
500
000
500
000

80
1

70
1

1.664

0.0040085 m3/hi

Pressure Head
[m]

-1.850
-0.650

0.650
1.950
3.250
4.550
5.850
7.150
8.450
9.750
.050
.350
.650

0.0046133 m3/h

34 m3/h;

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLUWIA NNEBOOBAJTHOIr HACUIMA KOJTYBAPE

W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

KoMbuHauuja 2 — pe3yntatv hunTpaunoHMX aHannsa — XMapaysamdkn rpagnjeHT Marbun oa
po3sosbeHor (0,4)

Total
7] Hydraulic Gradient

.070
140
210
280
350
420
450
560
630
700
770

Coo0oocooO0O0O0CO OO O

‘7 21828 2'8,2’8_278.2'
Satat.s - g

& =782
O

0.0046133 meh

0040085 mS/h 3.6143e-006 m3/h;

KombuHauuja 3 (HebparbeHa cTpaHa Hacuna) — Fs > Fs,min = 1,20

safety Factor Pressure Head
0.000 [m]

b 0.500 -5.850

1.000 .350

o 1.500 z:g
<] 2.000 .

2.500 150

° . 650

] 3.000 .150

3.500 650

4.000 .150

= 4.500 650

5.000 150

5.500 .650

4 ©.000+ .150

—
b 3
— 0.0075001 m3fn<u 0.0044512 m3/h

=] r“/ 0.0001789 m3/h

T T T T T T T T T T T T T T T
10 15 20 25 30 35 40 45 50
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3ALUTUTA OBPEHOBLIA Ol BEJIMKNX BOAA KOJTYBAPE Y TAMHABE
PEKOHCTPYKLWIA TEBOOBAJIHOIr HACUMA KOJTYBAPE

W PEMYJTALUMOHW PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere
1.1 - MpojekaTt nHxxerepckor objekta

KombuHauuja 3 (bparbeHa cTpaHa Hacuna) — Fs > Fs,min = 1,20

o
.

safety Factor Pressure Head
0.000 [m]
0.500 75830
1.000 —4.350
1.500 f'z:g
2.000 T
2.500 0150
: 1.650
3.000 3 150
3.500 4.650
4.000 6. 150
4.500 7.650
5.000
2.801 g-150
5.500 10.650
6.000+ 12.150
0.0075001 m3m{ _] [ 10.0044512m3h
0.00020019 m3/h: 0.0001
T T T T T T T T T . T . i T . i
-20 15 -10 5 0 10 15 20 25 30 35 40

KombuHauuja 3 — pesyntat unTpauMoHUX aHanm3a — Xmapayandku rpaanjeHT Mamwn oa
po3sosbeHor (0,4)

0.0001832 meh

Total

Hydraulic Gradient

0.000
0.333
0.667
1.000
1.333
1.667
2.000
2.333
2.667
3.000
3.333
3.667
4.000

i

I 4 AT
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3ALUTUTA OBPEHOBLIA Ol BEJIMKNX BOAA KOJTYBAPE Y TAMHABE
PEKOHCTPYKLWIA TEBOOBAJIHOIr HACUMA KOJTYBAPE
W PEMYJTALUMOHW PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

KombuHauuja 4

(HebpameHa cTpaHa Hacuna) — Fs > Fs,min = 1,10

safety Factor
0.000

0.500
1.000
1.500
2.000
b 2.500
3.000
o] 3.500
4.000
4.500
5.000
5.500
6.000+

WN& 02

T
0

T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50 55

KombuHauuja 4 (bparbeHa cTpaHa Hacuna) — Fs = 1,868 > Fs,min = 1,10

safety Factor
] 0.000

0.500
1.000
1.500
Sl 2.000
2.500
3.000
3.500
- 4.000
4.500
5.000
5.500

a0

wN; 02

I’

T
-20
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3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLUWIA NNEBOOBAJTHOIr HACUIMA KOJTYBAPE

W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

3 MNPOUEHA UHBECTULIMOHE BPEAHOCTU PAJOBA

::"' Onwuc pagosa BpenHoct (PCA1)
1 PekoHCTpyKuMja aecHoobanHor Hacuna Ay Konybape 75941 000
7 PeKOHCTDYK‘l.Mja 1 aganTaumja eBakyauMoHOr cMcTeMa Ha Lc 10 000 000
~MucnohuH
3 Hecneunduumparm pagosu (20%) 18 000 000
YKYnHO 103 941 000

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLUWIA NNEBOOBAJTHOIr HACUIMA KOJTYBAPE

W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

4 CNUCAK KATACTAPCKUX MNAPLIEJIA Y OKBUPY OBYXBATA
MAEHTU®UKOBAHE NPAHULIE EKCIMPONMPUJALMIE OBJEKATA

4.1 PEKOHCTPYKLUMUIA NEBOOBAJIHOIr HACUNA KOJ1YBAPE
oa ywha y CaBy oo Mmocra Ha nyty beorpaa-O6peHosay (C.3.5.1) n op
MocTa Ha nyTty Beorpaa-O6peHoBay Ao ywha TamHase (C.3.5.2)
(km 04000 - km 14+232 no Toky Kony6ape)

KAT.
OMLTNHA

OMWTUHA KATACTAPCKA. MAPLIENIA

1086/1, 1086/3, 1086/4, 1086/5, 1087/1, 10873, 1087/4, 1116/1, 11162, 1117/1, 1117/2, 1118/1,
111812, 1119/, 111972, 112011, 11202, 112111, 112112, 1122/1, 1122/4, 1123/1, 1123110,
1123111, 1123112, 112312, 1123/3, 1123/4, 1123/5, 112316, 1123/7, 1123/8, 1123/9, 1176/1,
117612, 117711, 117712, 1178/1, 117812, 118011, 118311, 1183/2, 1183/3, 1184, 1187/1, 1188/3,
118971, 119211, 1192/2, 1193, 1199/3, 1200/3, 1201/1, 1201/4, 1530/1, 1531/1, 153112, 1531/3,
[OO6perosay | Obperosay | 1531/4, 1531/6, 1533/1, 1538/2, 1538/, 1538/9, 1569/11, 1569/12, 1569/13, 1569/16, 156912,
156913, 1569/4, 156915, 1569/6, 1569/7, 1569/8, 1585/56, 1585/57, 1586/1, 158612, 1586/4,
768/1, 77111, 77112, 121, 77212, T72/3, T72/4, T72/5, 77206, 77217, 775110, 77511, T75/3,
77505, 77516, 77517, T75/8, 775/9, 82012, 8223, 825/1, 825/16, 825/17, 865/1, 866/1, 867/1,
867/3, 868/1, 86812, 86813, 868/7, 868/8, 868/9, 869/1, 86912, 870/1, 87012, 873/1, 87312, 874/1,
87412, 875/1, 87512, 875/4, 875/5, 875/6, 881/1, 88112, 881/3, 88212, 884/2, 88512, 886/2, 891/1,
891/2, 891/3, 893, 894

0 O6peHosad MucrofuH 221012, 221004, 2210/5, 527/2, 52713, 527/4, 52716, 527/7, 52718, 527/9, 529/2, 529/3, 529/4

82012, 817/1, 891/3, 817/2, 22012, 909/1, 201/2, 816/2, 846/9, 20912, 61/1, 61/5, 51/2, 196/12,
210/3, 85012, 852/3, 851/7, 217/4, 824/1, 825/2, 827/1, 853/4, 223, 209/1, 205/2, 207/1, 205/5,
196/4, 811/2, 892/3, 85912, 819/1, 821/1, 46/2, 87419, 873/3, 806/3, 912/3, 909/3, 50/1, 841/11,
841/5, 196/8, 210/2, 912/1, 895/3, 806/2, 929/4, 201/1, 54, 207/4, 204/1, 2173, 22212, 22211,
242, 214,212, 211, 20011, 197/6, 82712, 845/2, 807/2, 48/16, 215, 205/1, 206/1, 822/1, 82212,
874/3, 82112, 823/2, 219, 82412, 825/3, 825/1, 855/2, 849/1, 851/2, 890/1, 196/11, 846/2, 19717,
844/2, 84411, 207/3, 210/6, 208/6, 213, 810/1, 813/1, 80912, 892/1, 871/3, 871/2, 874/1, 847/2,
'O Obperosaly BenoMoree | 208/4, 91912, 929/5, 846/7, 850/4, 850/3, 851/5, 908/3, 203, 826/2, 874/5, 891/2, 49/1, 913/3,
85212, 85312, 851/4, 889, 5012, 6212, 6211, 291, 205/7, 207/6, 206/2, 807/1, 204/3, 2171, 205/6,
21017, 2088, 208/7, 81312, 810/2, 809/3, 217/2, 207/5, 196/1, 895/1, 908/1, 907/1, 2812, 204/2,
929/9, 820/1, 818/2, 818/1, 61/6, 61/4, 872/2, 209/3, 210/1, 196/15, 82812, 208/3, 196/10, 20012,
204/4, 53/1, 46/4, 25/1, 843/8, 845/1, 846/3, 849/2, 851/6, 852/4, 853/3, 857/2, 196/3, 205/4,
207/7, 2085, 210/5, 873/1, 874/4, 218/1, 220/1, 886, 890/2, 891/1, 907/3, 29110, 913/1, 46/3,
91911, 92617, 4912, 806/1, 929/2, 808/1, 808/2, 811/1, 816/1, 81912, 53/2, 823/1, 826/1, 828/1,
836/2, 6112, 61/3, 51/3, 52, 836/5, 919/3, 200/3, 855/3, 202, 207/8, 205/3, 207/2, 843/4

1221, 125411, 125412, 125413, 125416, 1254/7, 127, 128, 129/1, 129/3, 129/4, 129/5, 130/1,
13013, 130/4, 130/5, 13006, 131/1, 13112, 13212, 132/4, 13215, 132/6, 133/1, 133/4, 134/1, 134/3,
138/1, 13812, 138/3, 140/1, 14012, 146/1, 14612, 14711, 14712, 148, 149, 150, 151, 1572, 1573/1,
1575/1, 157512, 157513, 157611, 157612, 1576/3, 1577/1, 1577/2, 1577/3, 157811, 157812, 157813,
1586/1, 1586/2, 1586/3, 1586/4, 158615, 1586/6, 1587/1, 1587/2, 1587/4, 15875, 1587/6, 1592/1,
159212, 1592/3, 15931, 159313, 1604/1, 160412, 1604/5, 1605/2, 1605/3, 160912, 1610/1, 1610/3,
FO Obperosay | Benko Morse | 1627, 1628/1, 162812, 1628/3, 1628/4, 1630/1, 163012, 1630/3, 1630/4, 1630/5, 1630/6, 1631/1,
163112, 1631/3, 1635/1, 1635/4, 1635/5, 1635/7, 1636, 1637/1, 16372, 1637/3, 1638/1, 1638/4,
1638/6, 163912, 1639/3, 1639/4, 1640, 1641, 1643/1, 1643/3, 1643/4, 1649, 1650/1, 165012,
1650/3, 1651, 1653/1, 165312, 1653/4, 1654/1, 1654/3, 1654/4, 1661/2, 166212, 166213, 1662/5,
1663, 1665/1, 166512, 16653, 1668/1, 1668/4, 1668/5, 1671/1, 1671/4, 16715, 16731, 167312,
1673/4, 1673/5, 167316, 1675, 1677/1, 1677/2, 1678/1, 167812, 167813, 1684/1, 168412, 1684/3,
1684/4, 1684/5, 168416, 16847, 16851, 1685/2, 1685/3, 1754/2, 1755/2, 1760, 1764, 1765/1,
176512, 1766/1, 176612, 1767/1, 176712, 1767/3, 1768/1, 1768/2, 1769, 1770, 177111, 177112,
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3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLUWIA NNEBOOBAJTHOIr HACUIMA KOJTYBAPE

W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

KAT

OMWTHHA ONWTVHA

KATACTAPCKA. MAPLIENA

177211, 177212, 177311, 177310, 1773/11, 1773/12, 1773/13, 1773/14, 1773/15, 1773/16,
1773117, 177318, 17732, 177325, 1773126, 1773/27, 1773/28, 1773/3, 1773/4, 1773/5, 1773/7,
177318, 1773/9, 177411, 177412, 17751, 177512, 1776/1, 1776/5, 1776/6, 177711, 177713, 1777/4,
177811, 1778/4, 17785, 1780/4, 1782/1, 1782/4, 1782/5, 1789/1, 1789/4, 1789/5, 1790/1, 1790/4,
1790/5, 1796/1, 1796/4, 1796/5, 1797/1, 1797/4, 1797/5, 1798/1, 1798/4, 1798/5, 1801/1, 1801/4,
1801/5, 1802/1, 1802/4, 1802/5, 1805/1, 1805/2, 1805/3, 1806/3, 1808/3, 1809/4, 1809/5, 1810/1,
1810/2, 1810/3, 1812/1, 1812/2, 1812/3, 1815/2, 1816/1, 1816/3, 1816/4, 1817, 1818/1, 1818/2,
1964, 1967/1, 1967/2, 1968/1, 1968/3, 1968/4, 1968/5, 1969/1, 1969/4, 1969/5, 1971/1, 1971/10,
1971/2, 197116, 1971/7,1971/9, 1972, 1973, 1974, 1977/1, 1977/2, 1978/1, 1978/2, 1978/3,
1979/2, 1980/2, 1980/4, 1980/5, 1981/3, 1981/5, 1981/6, 1989/5, 1990/2, 1990/3, 1990/5, 1991/2,
1991/3, 1991/5, 1992/1, 1992/2, 1992/6, 1992/7, 1996, 1997/2, 1997/4, 1997/5, 1998/1, 1998/4,
1998/6, 1999/2, 1999/3, 1999/5, 2000/2, 2000/3, 2000/5, 2001/2, 2001/5, 2001/7, 2001/9, 2002,
2003/1, 2003/2, 2003/3, 2003/4, 2003/7, 2003/8, 2003/9, 2004/1, 2004/4, 2004/6, 2005/1, 2005/4,
2005/5, 2006/1, 2006/3, 2006/4, 2007, 2008, 2009/4, 2010/1, 2010/4, 2010/6, 2010/8, 2011/1,
2011/4, 2012/1, 2012/4, 2012/5, 2013/1, 2013/2, 2014/1, 2014/2, 2014/3, 2014/5, 2014/6, 2014/7,
2014/8, 2014/9, 2016/1, 2016/11, 2016/12, 2016/13, 2016/16, 2016/2, 2016/5, 2016/7, 2016/9,
3863/1, 3863/2, 3863/3, 3863/4, 3864/1, 3864/2, 3865/1, 3868/1, 3868/2, 3868/4, 3868/6, 4068,
4075/1, 4075/2, 4075/3, 4075/4, 4078/1, 4078/11, 4078/2, 4078/3, 4078/4, 4078/8, 4080/3, 4090,
4092/1, 4092/11, 4093, 4094, 50/2, 50/3, 50/4, 50/6, 50/7, 52/1, 52/2, 5213, 56/1, 56/2, 57/1, 5712,
5713, 8712, 873, 88/2, 89/1, 89/2, 89/3, 89/4, 89/5, 90/1, 90/2, 91, 93, 94

4.2 PEFYJIAUMIA PEKE KOJ1YBAPE
oa ywha y CaBy A0 y3BOAHOK Kpaja koA MucnohuHa
(km 0+000 - km 5+381 no Toky Kony6ape)

KAT

ONLITHHA OMWTUHA

KATACTAPCKA. MAPLIENIA

1128, 1132, 1133/1, 113312, 113313, 1133/4, 1133/5, 1133/6, 1134/1, 113412, 1135/1, 1138/1,
1138/2, 1140/3, 1140/4, 116812, 1168/3, 1169/2, 1169/3, 1171/1, 117112, 11721, 117212, 1172/3,
1173, 11741, 117412, 1174/3, 1174/4, 1174/5, 117416, 117511, 1175/2, 1175/3, 1175/4, 1175/5,
117506, 1179, 1180/1, 1180/2, 1181, 1183/3, 1184, 1190, 1191, 1192/1, 1193, 1195, 1197,
1533/1, 1538/2, 1572, 1573, 1574, 1575/1, 157512, 157711, 157712, 1578/1, 157812, 1579, 1580,
'O OpeHogaly ObpeHoall | 1581/1, 1581/2, 1581/4, 1581/5, 1582, 1585/57, 158517, 1585/8, 1586/1, 1586/2, 1586/4, 82212,
825/18, 825/3, 825/4, 826/1, 827/1, 827/2, 828, 829, 830, 831/1, 831/2, 832, 833, 834, 835, 836,
837,838, 830, 840, 841, 842, 843, 844, 845, 846, 847, 848, 849, 850, 851, 852, 853, 854, 855,
856, 857, 858/1, 85812, 860/1, 860/2, 861, 862, 863, 864/1, 864/2, 865/2, 865/3, 866/2, 866/3,
866/4, 867/2, 867/4, 868/10, 868/11, 868/12, 868/4, 868/5, 868/6, 871, 872, 875/1, 875/3, 875/5,
87506, 876/1, 876/2, 877, 878, 880, 890

16912, 169/3, 169/4, 169/5, 169/7, 169/8, 17012, 170/3, 170/4, 17006, 172/2, 187110, 187/11,
18712, 187/2, 187/3, 1874, 18716, 188/1, 188/3, 188/4, 188/5, 188/6, 188/7, 18912, 189/3, 189/4,
189/6, 189/7, 193/1, 193/2, 193/3, 194/1, 19412, 194/3, 195/1, 195/2, 195/3, 195/4, 196/1, 196/10,
196/13, 196/14, 196/15, 196/2, 196/3, 196/4, 196/5, 196/6, 196/7, 196/8, 196/9, 200/1, 200/2,
200/3, 5111, 5112, 5113, 52, 63/1, 633, 63/4, 635, 63/6, 64/1, 64/2, 6413, 64/4, 65/1, 65/2, 65/3,
66/2, 66/3, 66/4, 66/6, 67/2, 68/1, 68/2, 68/3, 69/1, 6912, 69/3, 69/4, 7012, 7112, 72/1, 7212, 7213,
'O O6peHogaly Beno Moree | 7074, 73/1, 73/3, 73/4, 73/5, 73/6, 76/1, 7612, T6/3, T6/4, T7/1, 7712, TTI3, 7714, 7912, 793, T9/4,
7906, 80/1, 8012, 80/3, 80/4, 80/5, 81/2, 81/3, 81/4, 81/5, 81/7, 8211, 8212, 8312, 83/3, 83/4, 83/7,
84/1, 8412, 85, 8712, 873, 87/4, 8716, 88/1, 8812, 89/2, 89/3, 89/4, 89/6, 90, 91/2, 91/3, 91/4, 91/5,
9117, 917, 918/10, 918/3, 918/4, 918/5, 918/6, 918/9, 92/1, 92/2, 92/3, 92/4, 92/5, 926/6, 927,
92812, 928/6, 929/1, 929/10, 929/3, 929/4, 929/5, 929/6, 929/7, 929/8, 929/9, 93/3, 93/4, 93/5,
93/6, 93/8, 94/1, 9412, 94/3, 9414, 94/5, 95/10, 95/11, 95/12, 95/16, 95/17, 95/18, 95/4, 95/5, 95/6,
95/7, 95/8, 95/9, 96, 97/2, 97/3, 9714, 97/5, 97/7, 98/10, 98/11, 98/12, 9812, 98/3, 98/4, 98/5, 98/8
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3ALUTUTA OBPEHOBLIA Ol BEJIMKNX BOAA KOJTYBAPE Y TAMHABE
PEKOHCTPYKLWIA TEBOOBAJIHOIr HACUMA KOJTYBAPE
W PEMYJTALUMOHW PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

OMWTHHA

KAT.
OrMLITHHA

KATACTAPCKA. MAPLIENA

'O ObpeHoBal

Bapuy

210/4, 210/5, 210/6, 211/2, 215/1, 215/3, 2296, 2297, 2308, 2310, 2311, 2312, 2313, 2314, 2315,
2317, 2318, 2320, 2322, 2324, 2325, 2327, 2328, 2330, 2331, 2334, 2335, 2337, 2338, 2342,
2343, 2345, 2346, 2355, 2356, 2358, 2359, 2361, 2362, 2364, 2365, 2369, 2370, 2371, 2372,
2375, 2376, 2377, 2378, 2380, 2381, 2383, 2384, 2385, 2386, 2387, 2388, 2389, 2390, 2391,
2392, 2393, 2394, 2395, 2396, 2397, 2398, 2399, 2400, 2401, 2403, 2445, 2447, 2449, 2450,
2452, 2453, 2455, 2456, 2458, 2459, 2461, 2462, 2464, 2465, 2467, 2468, 2469, 2470, 2473,
2476, 2477, 2478, 2480, 2499, 2500, 2501, 2502, 2503, 2504, 2506, 2507, 2517, 2518, 2520,
2522, 2524, 2525, 2528, 2529, 2530, 2531/1, 2543, 2544/1, 254412, 2545, 2546/1, 2546/2, 2548,
2549, 255011, 2550/2, 2552, 2555, 2559/1, 2559/2, 2560, 2561, 2562, 2563, 2564/1, 2564/2,
2565, 2566/1, 2566/2, 2567, 2568, 2569, 2570, 2830, 2836, 2837, 2841, 2842, 2844, 2845, 2846

'O ObpeHoBal

MucnofuH

11,1110, 111,112, 113, 1114, 1/15, 116, 1/7, 118, 1/9, 210, 2/11, 212, 213, 2/4, 215, 2/7, 218612,
2186/3, 2210/1, 2210/3, 2210/4, 2210/5, 2210/6, 2210/7, 2210/8, 2210/9, 2211/2, 3/10, 3/11,
3112, 3/13, 315, 3/6, 3/7, 3/8, 3/9, 527/1, 52715, 52716, 528/1, 528/10, 528/11, 528/12, 528/13,
528/14, 528/15, 528/16, 528/2, 528/3, 528/4, 528/5, 528/6, 5287, 528/8, 528/9, 530/1, 530/3,
531/2, 531/3, 531/4, 531/5, 533/1, 533/10, 533/12, 533/22, 533/23, 533/24, 533/25, 533/26,
533/27, 533/28, 533/29, 533/3, 533/30, 533/31, 533/32, 533/33, 533/34, 533/35, 533/36, 533/37,
533/39, 533/4, 533/40, 533/41, 533/42, 533/43, 533/46, 533/47, 533/48, 533/5, 533/50, 533/51,
533/52, 533/53, 533/54, 533/6, 533/7, 533/8, 533/9, 752/8

4.3 PEKOHCTPYKLUIA AECHOOBAJIHOI' HACUINA KOJIYBAPE
oa ywha y CaBy o Mmocra Ha nyty beorpap-O6peHoBay (C.3.4.4) noa
MocTa Ha nyTy beorpaa-O6peHoBal 4O BUCOKOr TepeHa Y Mucnofuny
(C.3.4.5) (km 0+000 - km 5+232 no Toky Kony6ape)

OMWTUHA

KAT.
OMLTNHA

KATACTAPCKA. MAPLIENIA

'O ObpeHoBal

ObpeHosaly

157512, 1140/3, 1169/2, 1140/1, 1144, 1137/2, 1166/1, 1577/3, 1166/2, 1136/1, 1134/1, 1133/2,
1138/3, 1138/1, 1134/3, 1139/2, 1133/5, 1581/2, 1171/2, 1581/4, 1168/1, 1169/1, 1577/1, 1140/5,
1139/1, 1135/2, 1135/1, 1581/3, 1136/2, 1137/1, 1140/2, 1168/2, 1575/3

'O ObpeHoBal

Bapuu

210/4, 212, 2306, 2307, 2308, 2309, 2312, 2313, 2316/1, 2316/2, 2317, 2318, 2319/1, 2319/2,
232111, 232112, 232312, 2324, 232612, 2327, 2329/2, 2330, 2333/2, 2334, 2336/2, 2337, 2341/2,
2342, 2344, 2345, 2347, 2348/2, 2349, 2352/2, 2353, 2354, 2355, 2357, 2358, 2360/2, 2361,
2363/2, 2364, 2367/2, 2368/2, 2369, 2371, 2373/2, 2374/2, 2375, 2377, 2379/1, 2380, 2382/1,
2384, 2387, 2401, 2402, 2403, 2406, 2407, 2408, 2409, 2410/1, 2410/2, 2411, 2412, 2413, 2440,
2441, 2442, 2443, 2444, 2445, 2446, 2447, 2448, 2451, 2452, 2454, 2455, 2457, 2458, 2460,
2461, 2463, 2464, 2465, 2466, 2469, 2471, 2472, 2473, 2474, 2475, 2476, 2478, 2479, 2481,
2484, 2497, 2498, 2500, 2501, 2503, 2504, 2505, 2508, 2517, 2518, 2519, 2521/1, 2523/1,
252312, 2524, 2526, 2527/1, 25272, 2529, 2531/1, 2531/2, 2532, 2533, 2542, 2543, 2547, 2548,
2551, 2552, 2554/1, 2554/2, 2555, 2558, 2559/1, 2559/2, 2560, 2563, 2565, 2568, 2569, 2829/2,
2829/3, 2830, 2837, 2842, 2843, 2844

'O ObpeHoBal

MwucrnohuH

111,113, 1/14,1/15, 1/16, 1/17, 1/18, 1/2, 113, 1/4, 115, 2/1, 2/10, 2111, 2/12, 2/5, 2/6, 2/8, 2/9,
2186/1, 2186/2, 2186/3, 2211/2, 2211/23, 221113, 2211/4, 2211/5, 221116, 3/1, 3/11, 3/12, 3/13,
3/14, 3/15, 3/16, 3/17, 312, 33, 3/4, 412, 532/1, 532/2, 532/3, 533/12, 533/31, 533/32, 533/33,
533/34, 533/35, 533/36, 533/37, 533/44, 533/45, 533/49, 533/50

'O ObpeHoBal

beno Morse

100/11, 100/12, 100/13, 100/19, 100/20, 100/21, 169/1, 169/5, 169/6, 170/1, 170/4, 170/5, 172/1,
17212, 17213, 1751, 175/3, 175/4, 177, 181/1, 181/2, 182, 183/1, 183/10, 183/11, 183/2, 183/3,
183/4, 183/5, 183/6, 183/7, 183/8, 183/9, 184/1, 185, 186/1, 186/10, 186/2, 186/3, 186/4, 186/5,
186/6, 186/7, 186/8, 186/9, 187/1, 187/11, 187/4, 187/5, 187/6, 187/7, 187/8, 187/9, 188/2, 188/3,
188/5, 188/6, 188/7, 189/1, 189/10, 189/11, 189/2, 189/4, 189/5, 189/8, 189/9, 190/1, 190/2,
190/3, 190/4, 190/5, 191/1, 191/2, 191/3, 191/4, 192/1, 192/2, 192/3, 192/4, 193/2, 63/2, 63/5,
66/1, 66/4, 66/5, 67/1, 67/2, 67/3, 69/2, 70/1, 70/2, 70/3, 71/1, 7112, 7113, 72/2, 7312, 73/4, T4/1,
7412, 7413, 7511, 7512, 7513, 76/4, 77/4, 78/1, 78/2, 78/3, 79/1, 79/4, 79/5, 80/4, 81/1, 81/5, 81/6,
83/1, 83/4, 83/5, 83/6, 83/8, 85, 86/1, 86/2, 87/1, 87/5, 89/1, 89/4, 89/5, 91/1, 91/5, 91/6, 918/1,
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3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLUWIA NNEBOOBAJTHOIr HACUIMA KOJTYBAPE

W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

KAT

OMWTHHA ONWTVHA

KATACTAPCKA. MAPLIENA

918/11, 91812, 918/20, 918/21, 918/22, 918/5, 918/6, 918/7, 918/8, 92/4, 928/13, 928/15, 928/16,
928/2, 928/4, 93/1, 93/6, 93/7, 94/4, 95/1, 95/12, 95/13, 95/14, 95/15, 95/2, 95/3, 95/6, 95/9, 97/1,
9715, 9716, 98/1, 98/10, 98/5, 98/6, 98/7, 98/9

4.4 PEKOHCTPYKLUMWUIA IEBOOBAJTHOI HACUINA TAMHABE
oa ywha y Kony6apy no hemaHosor mocra (C.3.4.4)
(km 04000 - km 13+517 no Toxy TamHaBe)

KAT.
OrMLITHHA

OrMWTHHA KATACTAPCKA. MAPLIENA

3787/1, 378712, 3787/3, 3787/4, 3788/1, 378812, 37891, 378912, 3790/1, 379012, 37911, 37912,
3793/1, 379312, 379412, 3796/4, 3797/3, 3800/1, 380012, 3800/4, 3800/7, 3800/8, 3801/1, 3801/3,
3801/4, 3802/1, 3802/3, 3802/4, 3803/1, 3803/4, 3803/6, 3807/1, 3807/2, 3807/4, 38076, 3808/1,
380812, 3808/3, 381112, 3813/1, 3813/10, 3813/11, 3813/12, 3813/13, 3813/14, 3813/15,
3813/16, 381312, 3813/3, 3813/5, 3813/7, 3813/8, 3813/9, 3818/1, 3818/3, 3818/5, 3818/7,
3819/1, 3819/5, 3819/6, 3820/4, 3820/5, 3820/6, 382017, 3821/2, 382113, 382211, 382212, 382213,
FO Obperosay | BenukoMome | 38252, 3826/1, 382612, 3826/3, 382614, 3827/1, 382712, 3827/3, 3827/4, 38282, 383211, 383212,

3832/3, 383214, 3840/1, 384012, 3841, 384212, 3842/3, 384214, 3843/10, 38435, 3843/8, 3843/9,
3844, 3845/1, 3845/2, 3845/3, 38454, 3845/5, 3845/6, 3846/1, 3846/12, 3846/13, 3846/14,
3846/15, 3846/2, 3846/4, 3846/5, 3846/7, 3846/8, 3851/1, 38512, 3868/1, 386812, 3868/4,
3868/6, 3887/1, 3888/2, 3890, 3892, 3893, 3895/2, 3897, 3898, 3901/1, 3904/1, 390412, 3905/1,
3905/2, 3906, 3907, 3908, 3909/1, 3909/2, 3910/1, 391072, 3911, 3912/1, 3912/2, 39131,
391312, 3914/1, 3914/2, 3915/1, 3915/2, 3916/1, 3916/2, 3917/1, 391712, 3918/1, 3918/2, 3919/1,
391912, 392011, 3920/3, 3921/1, 392112, 392912, 393012, 4068, 4087, 4091

2096/1, 2096/2, 2097/1, 2097/2, 2101/1, 2101/2, 2102, 2103, 2106/1, 210612, 2107/, 2107/2,
2111, 211201, 211212, 21171, 211712, 211811, 211812, 211911, 211912, 21201, 212012, 2121/1,
212112, 21261, 212612, 212711, 212712, 21331, 213312, 2135/1, 213512, 2135/3, 2135/4, 213911,
213913, 21401, 2140/3, 2144/1, 214412, 2145/, 2145/2, 2148/1, 2148/3, 214911, 214912, 21495,
214916, 2150/1, 215012, 2150/3, 2154/1, 215413, 2155/1, 2155/3, 2156/1, 2156/3, 2157/1, 21573,
2158/1, 2158/3, 2159/1, 215912, 2163/1, 216312, 216411, 2164/2, 2170/1, 217012, 21711, 217112,
2172, 217301, 217312, 217413, 219314, 2196, 219711, 219712, 219812, 2198/3, 2198/4, 2198/5,
219971, 219912, 2200/1, 220012, 22011, 220112, 220311, 220312, 2204/1, 220412, 2205/1, 2205/2,
2206/1, 220612, 2207/1, 220712, 22081, 220812, 220911, 220912, 2211/1, 221112, 22121, 221212,
22131, 221312, 2214/1, 221412, 22151, 221512, 2216, 2217, 2218, 2219, 2220, 2221, 2222,
2223, 2224, 2225, 2226, 2227, 2228, 2229, 2230, 2231, 2232, 2233, 2234, 2235, 2236, 2247,
224812, 22531, 2255/1, 2255/2, 2256/1, 2257/, 225812, 2259, 2260, 2261, 2262, 2263/1,
rO O6perosal, Mupowan | 226312, 2264, 2265, 2266, 2267, 2269, 2270, 2271, 2272, 2213, 2275, 2276, 2277, 2278/1,
227812, 22791, 227912, 2284/1, 228711, 22873, 2288/1, 2288/3, 228911, 228912, 2290/1, 2291/1,
2292, 2293, 2294/1, 22991, 2300/13, 2300/14, 2307/1, 2308/1, 230812, 2309, 2322, 2330, 31312,
31412, 315/2, 315/4, 316, 317, 318, 319, 320, 321, 322/1, 32212, 323/1, 32312, 324, 325, 326,
327, 328, 329, 330, 331, 332, 333, 334, 335, 336/1, 337/1, 337/2, 337/3, 337/4, 337/5, 339/,
33012, 341/1, 3421, 34212, 34213, 34214, 34411, 34412, 346/1, 34612, 34711, 34712, 348/1, 34812,
349/1, 34912, 3501, 35012, 350/3, 350/4, 350/5, 350/6, 351/1, 35112, 352/1, 35212, 353/1, 35312,
354/1, 35412, 35413, 354/5, 564/1, 567/1, 56712, 567/3, 5674, 567/6, 56717, 56812, 5683, 568/5,
568/6, 569, 570, 571/1, 571/2, 7091, 70912, 71011, 71072, 711, 71211, 71212, TA3/1, 71312, 1411,
71412, 71612, 71812, 71912, 72012, 72112, 7221, 72212, 72311, 72312, 72411, 72412, 271, 72712,
72811, 72812, 7311, 73112, 73811, 73812, 7401, 74012, TAO3, TA0/4, TAOI5, 741, 742, 743, 744,
745, 746, 747, 74811, 75012, 5111, 752, 753, 754, 755, 756, 757, 758, 759, 760, 761, 762, 765,
765, 766, 767, 768, 769, 770, 771, 7721, 77212, 77311, 77312, TT411, T7412, 77501, T75/2, 77611,
77612, 77711, 77712, 7781, 77812, 78511, 78512, 78711, 78712, 78811, 78812, 7891, 78912

O OBpeHosaL Bposuih 1080/2, 1080/3, 1080/6, 1081/1, 1081/2, 1081/3, 1081/4, 1082/1, 1082/2, 1082/5, 1083/1, 1083/2,
1083/3, 1083/4, 1084/1, 1084/1, 1084/2, 1085/1, 1085/2, 1085/3, 1085/4, 1088/2, 1088/5, 1090/1,
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3ALUTUTA OBPEHOBLIA Ol BEJIMKNX BOAA KOJTYBAPE Y TAMHABE
PEKOHCTPYKLWIA TEBOOBAJIHOIr HACUMA KOJTYBAPE
W PEMYJTALUMOHW PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

OMWTHHA

KAT.
OrMLITHHA

KATACTAPCKA. MAPLIENA

1090/2, 1091/1, 1091/2, 1092/1, 1092/2, 1093/1, 1093/2, 1094/1, 1094/2, 1096/1, 1096/3, 1097/1,
1097/3, 1098/1, 1098/3, 1099/1, 1099/3, 1100/1, 1100/3, 1101/1, 1101/3, 1102/1, 1102/3, 1103/1,
1103/3, 1104/2, 1104/4, 1104/6, 1105/1, 1105/2, 1105/3, 1105/4, 1108/1, 1108/2, 1109, 1112,
1113, 1114, 1115, 1116/1, 1118/1, 1118/3, 1119, 1120/1, 1120/2, 11211, 1122/1, 1123/1,
112411, 1125, 1126, 1127, 1128, 1129, 1130, 1131, 1132, 1133, 1134, 1136/1, 1136/2, 1137,
1138, 1139, 1140, 1141, 1142, 1143/1, 1144/1, 1145, 1146, 1148, 1149/1, 1149/2, 1149/3,
1150/1, 1151/1, 1152/1, 1152/3, 1153/1, 1153/3, 1154/1, 1154/3, 1155/1, 1155/2, 1155/5, 1155/6,
1156/1, 1156/3, 1157/1, 1157/3, 1158/1, 1158/2, 1159/1, 1159/2, 1163, 1164, 1165, 1166, 1167,
1168/1, 1172/1, 1173, 1174, 1175/1, 1176/1, 1176/3, 1177/1, 1177/3, 1181/1, 1181/2, 118211,
1182/2, 1187/1, 1187/2, 1188/1, 1188/2, 1193/1, 1193/2, 1194/1, 1194/2, 1199/1, 1199/2, 1200/1,
1200/2, 1203/1, 1203/3, 1205/1, 1205/3, 1206/1, 1206/3, 1207/1, 1207/2, 1209/1, 1209/3, 1212/1,
1212/4,1258/1, 1258/2, 1259/1, 1259/2, 1260/1, 1260/2, 1262/1, 1262/3, 1264/1, 1264/2, 1265/1,
1265/2, 1540/1, 1540/2, 1541/1, 1541/2, 1542/1, 1542/2, 1543/1, 1543/2, 1543/3, 1543/4, 1549/1,
1549/2, 1550/1, 1550/2, 1554/1, 1554/2, 1555/1, 1555/2, 1556/1, 1556/2, 1557/1, 1557/2, 1558/1,
1558/2, 1559/1, 1559/2, 1560/1, 1560/3, 1574/1, 1574/2, 1575/1, 1575/2, 1577/1, 1577/2, 1578/1,
15782, 1581/1, 1581/2, 1582/1, 1583/1, 1584, 1585/1, 1586/1, 1587, 1589/2, 1590/1, 1591,
1592, 1593, 1594, 1595, 1596, 1598, 1599/1, 1600/1, 1601/1, 1602/1, 1607/20, 1607/22,
1607/24, 1608/1, 1608/2, 1608/2, 1608/3, 1615/3, 1615/4, 1616

'O ObpeHoBal

Jlnco Morse

103/1, 104, 105, 106, 107, 108, 109, 110/1, 111, 112, 113, 114/1, 115/1, 47, 835, 836

Y6

JloHYaHuK

1242/1, 124212, 1243/2, 1243/3, 1259/1, 1260/2, 1260/3, 1301/1, 1301/2, 1302/1, 1302/2, 1303/1,
1303/2, 1304/1, 1304/2, 1317/1, 131712, 1318/1, 1318/2, 1319/1, 1319/2, 1320/1, 1320/2, 1321/1,
132112, 132211, 132212, 1323/1, 132312, 1324/1, 132412, 1325/1, 1325/2, 1326/2, 1327/2, 1327/3,
1328/1, 13282, 1329/1, 1329/2, 1330/1, 1330/2, 1331/1, 1331/2, 1332/1, 1332/2, 1333, 1336,
1388/1, 1388/2, 1389/1, 1389/2, 1390/1, 1390/2, 1391/1, 1391/2, 1392/1, 1392/2, 1393/1, 1393/2,
1394/1, 1394/2, 1395/1, 1395/2, 1396/1, 1396/2, 1401/1, 1401/2, 1401/3, 1402/1, 1402/2, 140411,
1404/3, 1405/1, 1405/3, 1406/1, 1406/3, 1407/1, 1407/3, 1408/1, 1408/3, 1409/1, 1409/3, 1415/1,
1415/2, 1416/1, 1416/2, 1417/1, 141712, 1418/1, 141812, 1421/1, 1421/2, 1422/1, 142212, 14241,
142412, 1426/1, 1426/2, 1428/1, 1428/2, 1428/3, 1428/4, 1429/1, 1429/2, 1470/2, 1470/3, 1471/1,
147112, 147212, 147213, 147312, 147313, 147412, 147413, 1475/1, 1475/2, 1476/1, 1476/2, 147613,
14771, 147712, 147911, 1480/1, 1481/2, 1482/2, 1483, 1484/2, 1486/2, 1487/2, 1490/2, 1491,
1493, 1496, 1497, 1503/2, 1504/2, 1506, 1508/1, 1508/2, 1509, 1510, 1511, 1512, 1513, 1514/2,
1525/1, 1526/1, 1527/2, 1528/2, 1549/1, 1550, 1551/1, 155212, 1553/2, 1554/1, 1555/1, 1560/1,
1560/2, 1567

Y6

Mwunopum

440/4, 44173, 441/4, 453, 454/1, 456/1, 457, 458, 459, 460, 461, 462/1, 462/2, 463/1, 463/2,
464/1, 46412, 465/1, 465/2, 471/1, 47112, 474/1, 4742, 481/1, 481/6, 482/1, 482/2, 484/2, 486/2,
48712, 535/1, 535/2, 538/1, 53812, 541/1, 541/2, 542/1, 54212, 550/1, 550/2, 551/1, 551/2, 553/1,
553/2, 554/1, 554/2, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567/1, 567/2,
740, 741, 742, 743, 74912, 750
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3ALUTUTA OBPEHOBLIA O[] BEJTMKNX BOOA KOJTYBAPE N TAMHABE
PEKOHCTPYKLUWIA NNEBOOBAJTHOIr HACUIMA KOJTYBAPE

W PEFYNIALMOHN PAAOBU Y KOPUTY KOJTYBAPE

NaejHo peluere

1.1 - MpojekaTt nHxxerepckor objekta

1.7. TPAONYKA QOKYMEHTALIUIA

NHCcTMTYT 3a Bogonpuspeay ,Japocnas YepHu"
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(1) XYMY3UPAHSE U 3ATPABILUBAHE HACUIMA
(2) HAIBVLLEHE HACUMA

(3) CEPBMCHM MYT

(4) NOCTOJETM HACUIM
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Knewernh
10T, Epab, MHA,

JE4 D307 06 /2

Penybnuka Cpbuja
MWHUCTApCTBO NO/LONpPUBpPEAE, LUYyMapCTBa M BoAoNpMBpene
PEMYBJIMYKA ONPEKLUWIA 3A BOAE

NHCTUTYT 3A BOAOMPUBPEAY ,JAPOC/IAB HYEPHN" A.A.

WAEJHO PELWIEHSE 3ALUTUTE OBPEHOBLA O BE/IMKNX BOAA KOJTYBAPE N TAMHABE

napP 1.3 - PEKOHCTPYKUWMIA AECHOOBAJTHOIr HACUTIA PEKE KOJTYBAPE

TUMNCKKW NOMNPEYHW MPECEK PEKOHCTPYNCAHOIr AECHOOBA/THOI HACUMA
KOJTYBAPE

OAroBOpPHM NPOjeKTaHT: R o
3opaH KHexesuh, gunn.rpah.nHx. 6poj nuueHue 314 0307 06 Ll
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