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3. TEKCTYAJIHA JOKYMEHTALIUJA



Tonunpepcka peka xugponoruja

Tonungepcka peka ce Kao gecHa nputoka ynuea y CaBy y UEHTpanHoj 30HW
beorpaga. Cnue Tonuugepcke peke je Hajpehn peyHn CnNuB Ha agMWHUCTPATUBHOM
noapydyjy rpaga beorpaga. YkynHa nospwmHa cnvea Tonungepcke peke o ywha y Casy
nsHocu 146,45 km2. 3a pasnuky og MHOrobpojHMX pypanHux OyjudHux crivBoBa Koju cy
CMeLlTeHn y 6packo-nnaHMHCKUM KpajeBsuma LieHTpanHe Cpbuje, cnve Tonumnaepcke peke
300r 3HavajHujer ygena BellTaykux MOBpLUMHA cmaTpa ce nepuypbaHum crnveBom. Cnuvs
Tonumaepcke peke nogerbeH je namelhy Tpu 6eorpaacke onwTtuHe — Boxgoeau, PakoBuua
n CaBckn BeHau. HacerbaBa ra oko 160.000 rbyam y rpagckvm, npurpagckmm
n Hacerbuma ceockor Tuna (Oparosuh, 2008.). Hwku genosu cnvea npunagajy ypbaHoj
30HM Beorpaga, a BuLwKM cy pypanHu n cnyxe 3a notpebe norbonpuepene, Bohapcraea u
wymapctea. MehyHapogHu kopugop 10, koju noBesyje Cpeghy EBpony ca jyrouctokom,
npyxa ce y HenocpegHoj 6nu3anHM cnuBa M ynopedo ca Tonumgepckom pekom. Of
pervoHanHux nyteBa, Kpo3 CNMBHO nogpydje Tonumaepcke peke nponasu nyT XXenesHuk—
PecHuk- PakoBuua, Koju OBO nogpydje noBesyje ca aytonytem, WU pernoHanHu nyT Koju
Boan ynuuom Bojsoge Ctene npeko ABane wm cnaja ce ca pernoHanHum nytem Manwm
MoxapeBau—MnageHoBau—Tonona—Kparyjesau. Kpo3 cnnBHo nogpydje Tonungepcke peke
N HEroBoj HenocpenHoj 6Nu3nHW nponase Haj3HayajHuju NpaBUU Y KENEe3HUYKOM
caobpahajy (kenesHunyka npyra beorpag—Huw, bBeorpag—-Yxuue-bap wn batajHuya—
H.Beorpag—lloxapeBal) koju nosesyjy ceBepHU ca jyxHuM pJeriom Cpbuje.CnunBHo
nogpydje Tonumaoepcke peke KapakTepUCTUYHO je M MO reoTepmarHMM U3BopuMa Ha
nokaumju Mapwurys, octauuma pyaHuka cpebpa u3 ctapor goba y ropwem geny crvea,
N3paxeHoM WHAYCTPUjCKOM 3arahewy crnvBa y [OHEM [ernly KOjU KBanuteT Boge
Tonumpgepcke peke pgosoam o |V, HajHuKe kaTeropuje, MO YeCcTUM uU3NMBawMMa Ha
nokaumjama lNatnH mMajgaH u xxenesHun4yka ctaHuua y Punwy
(Oparosuh et al., 2008).

Xuaporpad)cke KapakTepucTuke crimBa

Tonorpadpcka rpaHvua cnvBa 1 pedHa Mpexa y cnuBy Tonungepcke peke ucuprtaHe
Cy Ha OCHOBY 4eTBOpPObOjHMX Tonorpadpckux kapata pasmepe 1:25000, a kopuwheHu cy
nuctoen bapajeBo, beorpag-zanag, Conot, Cpemunua u ABana. 3a oppehuBawe
napameTtapa cnvBa (Tabena 1.) kopuwheH je gurmtanHu mopen BucuHa Tuna SRTM
pesonyumje 90 m .

Tonumpgepcka peka HacTaje y ©6nmamHu [NapuaHckor Buca cnajakem 3 noToka -
Oy6oku, Wynunosay n KoBMOHCKM, Koju ce cacTajy ucnog npesoja KoBuoHa - NapuaHcku
BAC Ko Pwunawckor Bujagykta. JleBe nputoke - KunjeBcku notok, KnaguHay
notok,CukujeBay, noTtok, Pagywhe notok, bena peka, MNanaHka (QyyeBau) - ynueajy ce y
Tonumaepcky peky y cpegHhemM 1 rophem TOKy. Y AoweM TOKy Tonumaepcke peke ynveajy
ce yrnaBHOM AecHe nputoke - PakoBuyku noTtok, Mapwurys, MNpeunya n CMpaaHCcKu noTok
(Cnuka 1.).

Cnue Tonunaepcke peke oanuvkyje ce 6narom 3atanacaHowhy n gucekumjom perbeda,

ca Hajsehom geHuBenauvjom nsamehy Bpxa ABane u rnaBHOr ToKa rge ce Ha HenyHux 2,5
km ygarbeHOCTM jaBrba penatMBHa BuCMHCKa pasnuka og 390 m, Harmba 15,6 %
(Oparvhesuh et al., 2008.). Cnue je Opackor kapakTepa u usgyxeHor obnuka. Hajsuwa

Tayka BogogenHuue je 506 m H.B. (Bpx Aane). [loBpLuMHa cnvBa koju rpaBuTmpa npoduny
PakoBuua (AR) nsHocu 126.87 km2. O6bum cnmBa nnu gyxmHa Tonorpadpcke BogoaeniHuue
Tonungepcke peke (O) go npodwmna Pakosuua usHocu 60.73 km. Mogyn passujeHOCTU



BogoaenHuue no pasenujycy Ha 98 ocHoBy n3pasa E = 0.28 0 A n3Hocu 1.51. MNpoceyHa
LUMpUHA CnmBa, Koja ce gobuja Ha OCHOBY OAHOCA MOBPLUMHE CMMBa U AYXMHEe crvBa Mo
rnasHom Toky (B = AL), naHocu 4.51 km.

Ta6ena 1. lNMapameTpu cnuea Tonungepcke peke — npocmn Pakosuua

MapameTtap | BpegHoct JeauHuua
A 126.87 km?
0] 60.73 km
Kv 391.1 mn.v.
Ku 87.5 mn.v.

Hsr 219.85 mn.v.
L 28.14 km
Lc 12.60 km
la 1.08 %

lu 0.48 %
Isr 11.11 %

D 132.39 m

G 1.56 kmrkm?

YKynHa gyxuHa ceux BogoTtoka y cnuey (2L) naHocu 198.37 km. Cnus Tonungepcke peke
ce oanvkyje nobpo pasBujeHOM Xuaporpad)CKoM MPEeXoMm - ryctTuHa pedHe mpexe (G)
nsHocn 1.56. JyxkunHa cnuea no rnaBHOM TOKY, O Tayke Ha BOAOAENHWUM OO0 M3nasHor
npocpuna (L) nsHocn 28.14 km, a oacTtojare oA usnasHor npoduna, MepeHo no rriaBHoOM
TOKy 00 Tayke Yy KOpWUTY Koja je Hajonwka TexmwTty cnuBa (Lc) msHocu 12.60 km.
AnconyTHun Harnb gHa peydHor koputa Tonumaepcke peke ogpefyje ce Ha OCHOBY pasnuke
koTe Bpxa cnuBa Kv 1 koTe ywha Ku npema ayxvHu crivea no rinaBHOM TOKY, U U3HOCK: la =
Kv-Ku L = 1.08 %. YpaBHatTM nag gHa peyHor koputa gobuja ce Ha ocHoBy crniepeher
nspasa um usHocu: lu = Kv ' =Ku L = 0.48 %. Cpeagwa HagmMopcka BMCUHA CrivBa U3HOCU
219.85 m n.v., a cpegwa BUCUHCKA pasfnvka CfnmBa Koja ce u3pavyHaBa Kao pasnuka

cpeawe HagMopcke BUCKMHE crnivBa 1 koTe ywha nsHocn 132.39 m. Cpeawu nag cnuea (lIsr)
nsvocn 11.11 %.



Tabena 2. Bpeme koHueTpaumje 3a cnue Tonumaepcke peke — npocpun Pakosuua

Bpeme koHueHTpaunje - Tc| h

0,502-:A0-°06 5.8
0,316'L0’933 71
0.819(L - Lc) 8.6
Iu
047008260127 | g1

0.609-.0898.5017 | 80
0,56-L0:846.1,=0.084.1~ | 8.1
0,08

Bpeme koHueHTpaumje 3a cnme Tonungepcke peke (Tabena 2.), 3aBMCHO oA u3pasa, kpehe
ce y nHtepsany og 5.8 h go 8.6 h, npoce4Ha BpeaHocT je 7.6 h. Bpeme kawrera npema
3aBucHocTuma y Tabenu 3. Kpehe ce y uHTepBany og 5.2 h go 6.1 h, a Bpeme onagamwa
Xxugporpama npema 3aBucHocTuma y tabenu 4. kpehe ce y nitepsany og 9.9 h go 11.9 h.

Tabena 3. Bpeme kawmera 3a crnvB Tonumnaepcke peke — npodun Pakosuua

Bpeme Kawwmnemna - tp h
0.751( - Le/ VIu) 033 6.1
L-Lc ,0.315
1.399 5.2
\/_Iu-)
0,693- Tc 53

Tabena 4. Bpeme onagawa xugporpama 3a cnus Tonungepcke peke — npodoun
PakoBuua

Bpeme onagamwa - Tr h
1,145 -A0:446 9.9
LO,743 11.9
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Cnuka 1. Peynn cuctem Tonumaepcke peke

Ha ocHoBy nogaTtaka 0 MUHUMANHUM U MaKCUManHUM rOAuLLHKUM NPOTULAMMa U BUAHO
nspaxxeHor gucbanaHca manux u Benuknx Boga (y cnydajy 1999. roguHe Taj ogHoc je
1:230.68), moxe ce 3akrby4nTu O BYjU4HOM pexuMmy OoTuuaja BoAe Yy cnuey Tonuugepcke
peke, WTO je Takohe oanuka n keHnx NpuToka.

Monnaea y cnuey Tonumaepcke peke 28. asrycta 1985. roguHe goroguna ce Kao
nocneguvua obunHMx nagaBuHa Koje cy 3abenexeHe Ha nagaBUHCKMM cTaHuuama bena
peka (Tk = 44 h ca npekngmuma, H = 201.8 mm), Knene (Tk = 42 h ca npekngnuma, H =
180.5 mm), Punaw TyHen (Tk = 39 h ca npeknguma, H =179.7 mm) (Prohaska, et al.,1989).
Kako HaBofe ayTopu paga, nocne gyxer CcylHor nepuoga, AOLWOo je 40 npogopa XragHor



W BRaXHOr Basgyxa W3 npasua ceBepos3anaga W dopmMmuparba UMKIoHa. Tako cy
MaKkcumarHu BogoCTaju NONfaBHUX Tanaca noctany pekopaHu y OAHOCY Ha AoTajallke, a
PEernMcTpoBaHN MakCUMarsiHu NpoTULAjX U3HOCUIN CY Ha KOHTPONHOM npoduny bena Peka,
Qmax = 70 m°/c, npodguny PecHuk, Qmax = 86 M/c, 1 Ha npocouny P. Pamna, Qmax = 40
m>/c. MoBpaTHU nepvosd MajaBuMHA MaKCUMAriHOr WHTe3UTeTa 3a cTanuuy bena peka
nsHocuo je 400 roaunHa, KoedunumnjeHT oTnuaja y cnuey bene peke 6o je Beoma BUCOK U
nsHocuo je 0.6 (Prohaska, et al., 1989). [lpyra no BenuunHu nonnaea Ton4yngepcke peke
(QmaxPakosuua = 91.35 M3/C) N weHux nputoka 1999. roguHe poroavna ce HakoH
00OMNHMX NagasBuHa, kaga je Ha ctanmum KowyTtwak 10. jyna permctpoBaHo 85.8 mm, Ha
ctannum Lepak 81.2 mm, Ha ctaHmum JajuHum 80.9 mm, a Ha cTaHuMum PglLIJal-b 89.5 mm.
Hajseha nonnaea goroguna ce 2014.r. kaga je 6uo namepeH npotok 138 m°/c.

Knumatcke KapakTepuctTuke crnmBa

Knuma cnmBHor nogpydja Tonumpepcke peke je yMepeHO KOHTMHEHTanHor Tuna ca
cpeaHOM roauliH0M TemnepaTypom Basgyxa og oko 12 °C 1 npoceyHOM roguilH0M
KonununHom nagasBuHa og oko 700 mm (TaGena 5. n 6.). Hajtonnuju je mecey, jynu, a
HajxnagHuju mecel je jaHyap. Y nocneghwum roguHamMa pefe cy owTtpe 3ume, oK ce Tonnu
nepuop ca neTkuM TemnepaTypama Basgyxa npogyxaea. Tako cy nponehe u jeceH 3HaTHO
ckpaheHu, a neTto U 3uMma nNpPoayXeHW. [JoOMUMHaAHTaH BeTap je jyroucTouHM Koju ce
nonynapHoO Ha3BMBa KowaBga. Hajuyewhe ce jaBrba y NnpBOM TpoMeceujy roauHe, a HajMare
y nepuogy jyHu v jynu. 3anagHu BeTap je Apyru no 3Hadajy n Hajuewhu y jyny. Mehytum,
0B6UYHO [OHOCKM OBWUNHE M WMHTEH3MBHE KWUlle KOje YCroBSbaBajy HacTaHak OyjudHux
nonnaBHMX Tanaca y cnvey. Ha ocHoBy pyxe BeTpa ca MC Bbeorpag 3a nepuog 1985-
2015, moxe ce pehu ga Ha nogpydyjy cnveBa AOMUHMpPA BeTap M3 npasua jyrouctoka (OKo
33% y4ectaHocTM 3a npaBue o ESE po SSE) u 3anag-ceseposanaga (oko 20%
yyectaHocTh 3a npasue W n WNW). Cnab Betap 6p3anHe o 5 M/c je 3acTynsbeH ca OKO
95% ydectaHocTn. Kaga je y nutawy ymepeH [0 jak BeTap (6bp3vHa 6-9 wm/c), oH je
Hajuyewhe jyronctoyHn. TuwmnHe yyectsyjy ca ceera 2%.

Ta6ena 5. Cpeatbe MeceyHe Temnepatype Basayxa y °C 3a MeTeoporsioLLKe cTaHuLe

CraHuua Mepuoa 1 vv v vl VI IX X XI Xl

Kapal). napk 1982.-2019. 1.52.8 7.6 13 18.1 21.223.22318.312.97.22.7

KowyTtwak 1989.-2019.1.337.7 12.6 17.6 20.9 23 22.917.91297.52.3

Tabena 6. Cpeare MeceyHe 1 cpeare roaullike BpeaHOCTU NaaasuHa y mm 3a
METEOpPOIoLLIKe cTaHuLe (UCTY Nepuoam ocmaTtparsa)

CraHuua I a1V v vi VI VII IX X Xl Xl Togj.

Kapal). napk 43.8 45.6 45.2 55.1 68.8 95.9 65.4 54.1 53 46.9 57.7 58.8 694.7

KowyTtwak 46.943.243.6 50.2 57.2 85.6 68.261.1 67.251.8 51.6 61.7 688.4




HajkmwoBuTMju mMeceum cy jyH, Maj 1 jyn npema nogaumma perucTtpoBaHMM Ha CTaHUUM
KapahopheB napk, ogHOCHO jyH, jyn u centembap npema nogauuma 3abenexeHuM Ha
ctanuumn KowyTthsak. ANCONyTHO MakcMMarnHe OHEBHe BUCMHE NagaBuHa 3abenexeHe Ha
obe cTaHuue HajBehe cy y jyHy Mmecely, a NOTOM jyny n centemobpy 3a ctaHuuy KowyThsak,
ofgHocHo centembpy wu jyny 3a ctanuuy Kapahophes napk. lNpetnoctaBrba ce ga cy
ancosyTHO MakcumariHe AHEeBHe BUCUHE nafaBuHa, HApO4YUTO Y NeTH0j NONOBUHU roANHe,
y3aumajyhu y o63mp BUCMHY najaBuHa Koja ce kpehe y oncery of npeko 15 mm go npeko
100 mm koja cy usny4veHe y poky oA 24 4aca, usasusarne nojasy nornnaBHUX Tanaca. Tako,
Ha nNpyMep, NprKkasaHe ancoslyTHO MakcumariHe AHEBHe KONuYvHe NagasBuHa 3a mecel, jyn
3a uUeo nepuog ocMmaTtpakwa MNpeAcTaBrbajy jake MNIbYCKOBUM KOjU CYy YCrOBUNU MojaBy
nonnaeHor Tanaca Tonuuaepcke peke (Qmax = 91.35 m3s-1) 10. jyna 1999. roavHe.

Ha ocHoBy nogaTtaka o Hajgehum roguwkbuM OHEBHUMM NajaBvHaMa Ha MeTeporiOLLKOj
oncepsaTtopuju beorpag cpadvyHatM Cy OCHOBHW CTaTUCTUYKM YMHWUOUM, KOjU cy AaTtn y
cnepehoj Tabenu

Ta6ena 7.- H13 Hajpehnx QHEBHMX NagaBMHA N CTATUCTUYKM YUHNOLM

35.5 1.5560228353
30.2 1.480006943
52.1 1.716837723
63.7 1.804139432
32.8 1.515873844
88.4 1.946452265
33.4 1.523746467
48.3 1.683947131
44 .3 1.646403726
39.7 1.598790507
52.5 1.720159303
34 1.531478917
31.5 1.498310554
61.6 1.789580712
32.9 1.517195898
26.3 1.419955748
34.8 1.541579244
19.8 1.29666519
37.9 1.57863921
33.6 1.526339277
28 1.447158031
84.8 1.928395852
31.2 1.494154594
68.5 1.835690571
40.7 1.609594409
72.6 1.860936621
31.2 1.494154594




35.7

1.552668216

43.8 1.641474111
47.3 1.674861141
234 1.369215857
39.4 1.595496222
64.6 1.810232518
30.5 1.484299839
36 1.556302501
36.8 1.565847819
51.3 1.710117365
252 1.401400541
57.8 1.761927838
75.6 1.878521796
52.7 1.721810615
63 1.799340549
39 1.591064607
35 1.544068044
25.7 1.409933123
50.8 1.705863712
43.5 1.638489257
34.5 1.537819095
94 1.973127854
25.7 1.409933123
41.9 1.622214023
38.3 1.583198774
36 1.556302501
80.1 1.903632516
26.5 1.423245874
64.2 1.807535028
47.4 1.675778342
43.7 1.640481437
51.8 1.71432976
54.4 1.7355989
30.5 1.484299839
34.6 1.539076099
33.7 1.527629901
38.5 1.58546073
39.1 1.592176757
43 1.633468456
36.8 1.565847819
25.1 1.399673721

109.8

2.04060234




43.4 1.63748973
33.3 1.522444234
35.6 1.551449998
42.7 1.630427875
41.7 1.620136055
3,293.70 30up 119.88
44 .51 cpeghe 1.62
17.6984108 CT.04CTYyN. 0.153092562
0.397632571 BapujaHca 0.094499429
1.517273444 acumerp. | 0.600887193

CratucTnyknm npopadyHuma cy gobujeHe mepogaBHe AHEBHE KuLle:

'ymbernosa pacnogena

MospatHu nep.

100 50 25 10
rogmHe
[HeBHE
nagaBuHe 104.7 94.3 83.8 69.6
MM

Jlorlnpcon3 pacnogena

MoBpaTtHu nep.

100 50 25 10
rognHe
[HeBHE
nagasuHe 110 95.7 82.5 66.56
MM

3a mepopaBHe kuwe ycBojeHe cy npema JlorllmpcoH3 pacnogenu, a 3a kuwe kpaher
Tpajara Koje Cy MepoaBHe 3a cpavyHaBake KULIHEe KaHanu3auuje YyCBOjeHe Cy BPeaHOCTH
n3 ycnoea CpbujaBoga 6poj 8407/1 og 04.12.2020. n 1o cy:

Tpaja MHTe3uTeT Knwe y PyHKUMjU Tpajarba U
Hee P1% | P2%| P5%| P10% P50%
Kuwe
10 588 513 423 362 218
20 371 324 268 229 138
30 277 242 199 171 103
60 164 143 118 101 61




Meonoluke KapakTepuctTuke crimvBa

3a wuaeHTUdUKaLMjy TeonoWKMX KapaKTepucTMka cnuea Tonyugepcke peke
KopuwheHe cy OCHOBHe reorowke kapTe pasmepe 1:100.000 u Tymaum 3a nuicrose
beorpag, O6peHoBay, CmegepeBo u laHyeBo y msgamwy [eonowkor 3asoga Cpbuje. Y
NNTOSOWKOM U cTpaTturpaddCkoM cMmuchny, cnvB Tonunaepcke peke Kapaktepuwy Beoma
pasHoBpcHe cTeHe (Cnuka 2., Tabena 6.). CegumMeHTHe CTeHe Cy 3HATHO BuULUE
3aCTyrnsybeHe y 0QHOCY Ha Marmartcke n metamopdHe cTeHe. Hajctapuje cTeHe y ClMBHOM
noapydjy Tonumaepcke peke cy jypcke ctapoctu. MehyTum, cTeHe yrnaBHOM npunagajy
Kpean n HeoreHy, a y noBpLUMHCKUM AenoBuma kBaptapy. Ca nese ctpaHe Tonyugepcke
peke Ha Tpomehn nuctoBa beorpag, ObpeHoBal n CMeaepeBo passujeHa je rmonuka
cepuja KoOjoj je Ha OCHOBY MUKPOMAyHUCTUMYKMX nogaTaka opapeheHa cTapocT manma-
Heokoma a uarpafeHa je og nanopaua, rmuHaua u newdapa. TYPOH-CEHOHCKM CeaAnMEHTU
nsrpaheHn cy og nanopoBUTO—NECKOBUTUX Kpedwaka, MecKoBUTUX nanopaua u pehe
newdapa. JaunMtn n KBapunaTuTu y BUMAYy Xuua npobujajy ceammeHTte oko Tonumaepcke
peke y cpefrwem aeny cnmea. Jlamnpodupun npoctupy ce y nogHoxjy Kocmaja n y atapy
cena Punaw roe ce 36or kBanuteta kopucte kao rpaheBuHckn maTepujan. Jobap aeo
HeoreHux ceMMeHaTta u ceprneHTUHUTa NOKPUBEH je AernyBujanHuM rmmHama aneBpuTCKo-
rMUHOBUTOr cacTaBa rae je cagpxaj rmmHoBuTe gpakumje oko 25%. TBOpeBUHE XONoOLEeHa,
KOje Cy pacnpocTpaheHe y OKBMpPY anyBujaniHux paBHM Tondymnaepcke peke, npeacraBrbeHe
Cy ceaumeHTUma cnyBujanHor reHeTcKor Tuna, ogHoOCcHO haumjama kopuTa, Tj. NeckoBMma
ca npumecama rfMHOBUTE U aneBpoONnUTUYHE KOMMOHeHTe, AebrbuHe namehy 5 n 10 m.
daumjy kopuTa YMHe NecKoBKU ca NpMMecama rfIMHOBUTE U aneBpOTUYHE KOMMOHEHTE, KOA
KOjux je yTBpheHa domHa cTpaTudmkaumja n NnpaBuUNHOCT Y ceauMeHTauuju u dauujanHom
pacnopeay.
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Tabena 8. Neonowkn cactaB y cnmBy

Bp. Neonowka ocHoBa A (km2) %

1. Anesponutn n nanopum 3.09 2.43

2. AHgesnTu, gaumTtn n kBapunatutn 0.19 0.15

3. baHkoBuTK Kpeunsaum 0.23 0.18

4. Naunto-aHge3ntu n natutmn 0.16 0.13

5. OenysujanHe rmuHe 2.85 2.25

6. dnjabas-poxxHayka popmanmja 5.88 4.63

7. [NMnHe, rMuH. nanopum, nanop. rmmHe, NeCKoBuM, new4apun 1 kpedwaum 6.20 4.88
8. 'BoxNeBUTU newyapu, NeckoBMTM nanopum n kpevrwaum 1.52 1.20
9. KoHrnomepatu, newyapu n rmuHum 0.25 0.20

10. Kpeunsaum, rmmnHe, NneckoBm 1 neckosute rmuHe 7.97 6.28

11. Kpeunsaum, nanopuu n newdyapu 7.27 5.73

12. KsapunaTtutun 0.67 0.53

13. Jlamnpodumpn 0.09 0.07

14. Nlanopuwn, rmuHumM n anesponutn 2.05 1.62

15. OpraHoreHo-aeTpuTUYHN Kpedraumn 0.43 0.34

16. OpraHOreHo-00NUTCKN U NECKOBUTU Kpeudrbaum 3.44 2.71

17. Mewyapn, anesponnTi, nanopuu, MUHLKN 1 Kpedrsaum 26.99 21.27
18. lNeckoBu, neckoBuTe rMuHe 1N Newvapun 28.24 22.26

19. lNeckoBMTM Nanopuu, newyapn n kpedrwaum 16.52 13.02

20. CepneHTuHNTN 5.85 4.61

21. CuBonnasu4acte, rsoxhesnte n nanoposute rivHe 6.98 5.50

Meponowke KapakTepucTuke

TvnoBu 3emrbuITa N HUXOBE KapakTepPUCTUKe, 3aCTyMribeHn y crivey Tonyngepcke
peke Wu3OBOjeHM Cy Ha OCHOBY [AurMtanu3oBaHe negorowke kapte WHctutyta 3a
semrbuwte y beorpagy (1963) n ctyaunje Oparosuh et al. (2008). Y cnuey Tonyngepcke
peke 0o npocduna PakoBvua AOMMHAHTHO je 3acTynibeHa rajiwada (ca 53,83%), a
MPUCYTHN CYy N HEHW BapujeTeTn - rajwbadva y recvBupary, rajpbada necusupaHa, kKao
aenyeuvjanHu 1 anyeBujariHA HAaHOCK 4Ynju cy Hasmeu gatn u npema WRB knacudukaumjm
demrbuwTa (2011). EytpnyHo cmehe 3emrbuliTe Ha MMUHOBUTUM je3epCKUM ceAuMeEHTMMa
(Eutric Cambisol), ogHOCHO rajiwaya je y cnvBHOM noapydjy Tonynaepcke peke yrinaBHOM
61no WyMcKo 3emrbuiTe, Tj. Ayro je 6uno nog 3awTuToM Lymcke Beretaumje. Notom je
MacoOBHO MpeTBapaHO Yy MNOSbOMPUBPEAHO 3EMSBULLTO, MPU YEMY CY PEXUMU HauvHa
kopuwhewa W MUKpOKNMMATa 3Ha4ajHO M3MEHEHW, a CaMO 3eMIbulITe MNOABPrHyTO
npouecuma gerpagaumje. ajiaya je TMN 3emMrbuLITa KOjU Nlako noasiexe ucnupawy joHa
13 aACopNTMBHOI KOMMMeKca ynackoMm H joHa u 3akucerbaBawy cpeguHe, a UCTOBPEMEHO
Jonasm OO0 Ucnupakwa OpraHCKMX U MWHepanHux konowga. Y cnvey Tonuvaepcke peke
3aCTyn/beHN CYy U HEHW BapujateTu - eyTpuyHO cMehe 3emsbuiTe, UIMMEepPU3oBaHO
(Cuntanic Cambisol (Eutric)), ogHocHO rajibbada y necumBupaky W WUIMMEPU3OBAHO
3eM/bMLLTE Ha [MIMHOBUTUM j€3EepCKMM CeAUMEHTMMA, PeronutuyHo, rmuHosuto (Albic
Luvisol (Endoeutric)), ogHOCHO necmBupaHa rajiwava. Cnvka 3. Negonouwlky cactas cnvBa
Tonungepcke peke — npodpun Pakosuua [enysujanHo (KonyBujanHo) 3emrbuLlTe,
eyTpnyHo, rmuHosuTo (Colluvic Regosol (Eutric, Clayic)) moxe ce cpectn y MNOOHOX)Y
Harmba, a 3aBMCHO o cTeneHa Harnba n KNMMaTCKMX ycrioBa Moxe 6uTu Bpno nimTak unu
Bpro Aybok. KonyBujanHn HaHOCK CBpCTaBajy ce Yy Knacy HepasBujeHUX 3eMrbuwita Tuna
(A)-C, y peay aytoMOpdHMX 3emribulITa U HEMaAjy U3paxeHy CTPYKTypy. Tamo rae cy
MOBOSbHM YCMNOBM 3a €epo3noHe Mpouece, CTBapajy ce M npowupyjy noBpLUMHE non



KOnvBMjanHMM HaHOCMMa. OOHOCHO anyBujanHu HaHOC MNOBAacCTU jaBrba ce nopen rnasBHor
Toka Tonunaepcke peke. Ca yHUWTaBaweM LUyMa W nojayaHOM epo3njoM y CruBY, anun u
OOYHOM €epo3njoM Yy pedyHOM KOpUTY AOLWMO je A0 3aTpnaBaka PaHujuX XuOporeHux
3emsbuwta NNhuM unu Ay6rbnM HaHOCOM.
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HaunH KOpVILLIheI'ba n BeretauunoHe Kapaktepuctuke

CTpykTypa HauuHa Kopuwhewa 3emMIbuULLTa U KapakTepucTuke BeretTaumje y crnvey
npeacTtaBrbeHe cy Ha ocHoBy aurmtanmsoBaHe kapte CORINE (2006.) n ctyguje Oparosuh
et al. (2008.). HaunHu Kopuwhera 3emsbuLLTa Cy rpynucaHn npema notpebama 3a pasBoj
xugponowkor mogena (Cnuka 4.). Hacerba, mnHayctpuja v caobpahajHuue n wuma
npunagajyhe semsrouwite, MecTa ekcririoatauunja MMHepariHux CUpoBUHA YnHe rotoBo 16%
noBpwKHEe cnmBa. Y CnvMBHOM noapydjy Tonuugepcke peke noctoje TpaguumoHanHa
Bohapcka u BMHOrpagapcka nogpydja. lNormsonpuBpegHo 3eMmsbuite obyxsata opaHuue u
GawTe, Bohwake n BuHorpage. Lyme cnuea Tonumaepcke peke KapakTepule cpegwe
rycta npusemHa driopa n cpeghe ryct KopoB. Hagmopcke BUCMHE Ha KOjoj ce MpoCcTupy
wyme cy y pacnoHy og 110 go 430 metapa. Lyme y cnuey Tonungepcke peke cy Hajsehum
AenoM u3gaHaykor nopekna, NpeTexHo Apyre reHepauuvje, a Marwu 00 YMHE BeLUTayKu
NoOAUrHyTE cacTojMHe XpacTa fyXhaka W ocTanux nuwhapckux U YeTUHapckuMx BpcTa. Y
CnuBHOM noapydyjy Tonungepcke peke 3actynrbeHe cy crnegehe 3ajegHuue (Oparosuh et
al., 2008): 3ajegHuua nyxHaka n noreckor jaceHa (Querco-Fraxinetum angustifoliae Ruski),
3ajegHuua rpaba u kuthwaka (Querco-Carpinetum serbicum Rud.), 3ajegHuua rpaba wm
KATHaka ca nyxwakom (Robori-Querco-Carpinetumi  Job. et Vuk.), 3ajegHuua
npetnnaHnHcke OykBe — Fagetum submontanum Job., 3ajegHuua cnagyHa u uepa
(Quercetum-Farnetto-Cerris Rud.), 3ajegHvua cnagyHa u uepa ca rpabom (Carpino-
Quercetum farnetto-Cerris (Rud. ) Gajic), 3ajeqgHuua crnagyHa v Lepa ca UpHUM jaceHOM
(Orno-Quercetum farnetto-Cerris
Prov.), 3ajegHunua uepa u cutHe rpaHuue (Quercetum cerris-virgilianie Jov. et Buk.),
3ajegHuua uepa (Quercetum cerris-virgilianae serpentinicum Jov. et Buk.), 3ajegHuua
upHor jaceHa (Orno-Quercetum virgilianae Gajic.), 3ajegHuua CUTHe rpaHuue ca rpabuhem
(Querco-Carpinetum orientalis), 3ajegHunua upHor 6opa (Pinetum nigrae). Cnvika 4. HauuH
kopywherwa 3emsrbuwita y cnuey Tonuuagepcke peke — npodpun Pakosuua [lopen
HaBedeHUX LUYMCKUX acouujaumja, y cnuBy Tonumaepcke peke Hamase ce U BeluTaudku
NoAUrHyTe KynType Ha MakUM MOBpLUMHAMa, Kao LITO Cy: BELTayku NogurHyta cacTtojuHa
Garpema, y Kojuma je npucyTHa BENuKa YrpoXXEeHOCT O YOBeKa M WMHCEKaTa; BeluTayku
NoAaurHyTa cacTojuHa 6enor n upHor 6opa, cnabor 3gpaBcTBEHOr
CTakba; BeluTavyku nogurHyta cacTtojuHa yetuHapa (kegap, 6oposal, LupHU 6op), ocpearer
3[paBCTBEHOr CTaka, U CacTojuHa YeTuHapa (gyrnasmja); BelTayku nogurHyta cactojuHa
octanux nuwhapa (cpebpHa nuna, cMTHoNMcHa nuna, nyxwak) (Qparosuh et al., 2008).
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Eposunja y cnuBy

Y cnuy Tonumaepcke peke NpucyTaH je npouec eposuvje 3emsbuiTa Bpro cnabor,
cnabor, cpeawer n jakor nHTeHauteta (Tabena 8.; Cnuka 5.), npema knacudukaunjm C.
MaBpunosuha (Oparvhesuh, 2002; Oparosuh, 2008). [pyra kateropuja WHTEH3UTETA,
OLHOCHO jaka epo3uja Haj3acTynibeHunja je y ropwem geny crnvBa Ha CTpMUM naguHama
Ge3 LWymcKOr npekpmBaya, a jaBrba ce y Buay Opasgacte, japyxacTe W NOBPLUMHCKE
epo3uje U Ha NojeanHUM AenoBuMa y Buay knusuwTa. Tpeha kateropuja, O4AHOCHO epo3uja
cpeawer WHTEH3WTeTa MNpUCyTHa je Yy roTOBO CBMM [JenoBuMma CcrvBa, MNocebHo Ha
OPaHWYHUM TMOBPLUMHAMA M Ha CTPMUjUM nNaguHama y OOMMKYy MNOBPLUMHCKE anun wu
Gpasgacte u japyxacte eposuje. Cnaba eposuja (IV kateropuja pasopHOCTM) 3axBaTta
Hajehn Oeo cnuBa, a pacnpocTparweHa je Ha obpagvBMm NOBpLUMHAMa Ha nagvHama
Gnaxmx Harmba M Ha noBpwuHama nog wymoMm. Bpno cnaba eposuvja jaBrba ce Ha
NoBpLUMHaMa nojg WyMCKUM nokpmBadem obpor cknona. Cpeghun koeuumjeHT eposnje y
cnusy Tonunaepcke peke (Z) nsHocu 0,38 n ykasyje Ha crnaby eposujy.

Ta6ena 9. Epoauja y cnuy Tonumaepcke peke
KaTeropuja eposuje %

| -

17,78

[l 28,80

IV 43,75

V 19,67

YkynHo 100

M3Bop: KoctagmHos et al., 2008.

[Mpouec noBpLUMHCKE epo3nje NpeacTaBiba paBHOMEPHO OAHOLUEH-€ NOBPLUMHCKOr Crioja
3eMS/bMLLUTA, @ HAJUHTEH3MBHUjM je Ha CTPMUM NaguHamMa TOKOM MHTEH3MBHUX MadaBuHa
WNn Harnor Tonrbewa cHera. [loBplwuHCKa epos3vja y cnuBy Tonyuaepcke peke
3acTynrbeHa je Ha nokanutetuma JajuHaua, PecHuka, PakoBuue u NuHocaee, a 6pasgacta
eposuja ce jaBrba y PakoBuuu, bernom MNoToky, PecHuky, Kujey, NunHocasu, Punwy, Parbn,
Mapuany n 3yuy. JapyxacTa eposnja pacnpocTpaweHa je y atapuma cena KHexesau,
KujeBo, [MlapuaHa, y cnuBy KujeBckor notoka W Ha naguHama Xajayykor noToka
(Oparvhesuh, 2002; Oparosuh, 2008). 3a pasnuky oa 6bpasgacte eposuje, nojaea japyra u
BOAOAEPMHA Ha CMOMEHYTUM TepeHMMa oHemoryhaBa kopuwhewe 3emsbuiTa y CBpPXY
nosbonpuepene. MNojaea knusnwTa y cnnBy Tonumgepcke peke, y oknuHu Benor lNoToka,
3yua n Punka, ykasyje Ha NPUCYTHOCT HajTexer obnuka aybuHcke eposnje. Homxosa
nojaBa YyrnaBHOM je Be3aHa 3a Nogpydje HeoreHuWx cegumeHata rge obudHo Hema
3alWTUTHe BereTauuje Ymme je omoryheHo knnsake Npeko HakBalleHe reosiolwke noanore,
Hajuyewwhe HenponycTrbuee rmuHe (Qparnhesuh, 2002; Oparosuh, 2008).
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Cnuka 5. KapTa eposuje y cnuy Tonungepcke peke

M3Bop: NHcTuTyT 3a Bogonpuepeny ,Japocnas YepHu®,



Oko 40% peyHnx obana Tonumaepcke peke perynmcaHo je NpUMeHOM rpagckor Tuna
perynauuje ca npuaMaTuyHMM, OBNOXEHUM KOPUTOM M TMMe 3awTuheHo o MepoaaBHMX
Benukux Boga. Mehytum, aa 6u Tonungepcka peka morna 6e3begHo aa npumn 1 cnpoeese
cTorogvke Benuke Bode, koputo 6u Tpebano ga 6yae y nNpBOOGUMTHO MpPOjEKTOBAHOM
CTawy, OAHOCHO pefoBHO yMwheHo M oapaBaHo. To, MeNyTUM, Huje cny4daj - KOpuTo
Tonungepcke peke Ha 3HATHOM Aeny Toka kpo3 onwTuHy Cascku BeHay 3apacrno je y
KOpPOB M Beretauujy, HaHOC Ce y KOpPUTY TanoXwu, WTO HEMMHOBHO LOBOAW OO0 M3rnvBakba
BOAA U3 KOPUTA Y TO MHOTO MamnX 0f, NPOjEKTOBAHUX CTOrOAMLLIHMX.

L




Cnuka 6. a) boyHu npenue Ha peTeHumju ,bena peka“ Ha Benoj peuu; 6) akymynauuja
.bena peka“ Ha benoj peuun B) Perynauuja PakoBaykor noToka kog MaHactupa
Pakosuua (Poto: C. KoctaguHos, A. NeTposuh)



Ha y3BOOHOM CEKTOpY KOPUTO HMje perynnucaHo Tako Aa je NpUpoaHO PeyYHO KOpUTO
Manux AuMMmeHsuja n obpacno, Aok O6pojHe AMBIbE AenoHuje OoTnaga y pevyHOM KopuTy
[04aTHO noropluaajy ctamwe. Y ropwemM Toky bene peke (Cnuka 6.), jeqHe of 3HauajHujux
npuToka Tonungepcke peke, usrpaheHa je peTeHumja ca OCHOBHOM HaMEHOM 3ajpXKaBara
nonnaBHOr Tanaca, a AOHM TOK BOAOTOKA perynvcaH je obroXeHum Koputom. Ha noTtoky
Mapurys kog PecHuka wusrpaheHa je Mukpoakymynauuja ,PecHuk® uuvja je HameHa
NPBEHCTBEHO pekpeaTtuBHa. [lowTo y cnmBy notoka [lapury3 HUCY npeay3eTu HUKaKBu
NPOTUBEPO3NOHN pPagoBu, BPSio 6p30 nocrne uarpaghke Hacyte BpaHe MUKpoakymynauuja
,PecHUK" je 3acyta HaHocom (Oparuhesuh et al., 2008).

3a cumynauujy otTuuaja y Bpeme nonnaBHuX Tanaca y cnvey Tonungepcke peke Ao
npochmna PakoBuua y3eTu cy KapaktepucTudHu xugporpamm (Cnuka 7.-9.), Koju cy
n30BOjeHM Ha OCHOBY Cepuvje nogataka o NpoTuuajy Ha xuaposnowkom npocuny Pakosuua,
W YacOBHe BpPeHOCTM MepOAaBHUX KWULWIHUX nNajaBuHa, Koje Cy Yycrnosure nojaBy
nonnaBHOr Tanaca. Y HacTaBKy cream npukas penpeseHTaTMBHUX Xuaporpama Koa Kojux
ce MOXe W3OBOjUTW y3nasHa rpaHa Benukor Harmba, 3aTmm BpX, OOHOCHO MaKCUMyM
xugporpama u onagajyha, 0AHOCHO peLiecroHa rpaHa xugporpama.
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Cnuka 7. Kuwa v xngporpam nonnaesHor Tanaca Tonumaepcke peke ns 1994,
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Benuke Boae Ha XxuAaponoLikoj ctraHuum PakoBuua

Benuke Boae Ha xuaponoLkoj ctaHuun PakoBuua ogpeheHe cy 3a OCHOBHM HWU3 nogaTtaka
Hajsehux roguwmnx npotoka gobujeH og PXM3-a. lMoctynak kopuwheH 3a npopadyH
MepoadaBHUX Benvkux Boga je npema npenopykama WRC u NEH630.18. BpegHoctu
yMHoOXaka y3eTe cy n3 National Engineering Handbook Part 654, Tabena 5-2 3a 'ym6enoBy
pacnogeny u Tabena 5-3 3a JlorlnpcoH3 pacnogeny.

Ta6ena 10.- OcHOBHU Noka3aTerby HajBehux roguLlkbux NpoToKa:

2.26 1959 JNlor | 0.354108439
6.16 1960 0.789580712
30.2 1961 1.480006943
35.2 1962 1.546542663
25.6 1963 1.408239965
5.45 1964 0.736396502
41.2 1965 1.614897216
10.3 1966 1.012837225
15.9 1967 1.201397124
12.2 1968 1.086359831
20.2 1969 1.305351369
17.2 1970 1.235528447
10.8 1971 1.033423755
10.8 1972 1.033423755
14.2 1973 1.152288344
23.4 1974 1.369215857
40.0 1975 1.602059991
13.0 1976 1.113943352
40.0 1977 1.602059991

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987
7.18 1988 0.856124444
6.10 1989 0.785329835
7.41 1990 0.869818208
16.4 1991 1.214843848
21.0 1992 1.322219295




4.27 1993 0.630631244
41.3 1994 1.616370472
1995
36.6 1996 1.563836919
10.6 1997 1.02489596
14.6 1998 1.164352856
91.4 1999 1.960708552
3.92 2000 0.593728999
28.1 2001 1.44870632
3.98 2002 0.60031933
2003
11.8 2004 1.07114529
13.9 2005 1.143639235
15.8 2006 1.199206479
19.8 2007 1.29578694
6.29 2008 0.798650645
14.8 2009 1.171433901
25.4 2010 1.404149249
1.56 2011 0.192567453
32.5 2012 1.512110471
27.8 2013 1.444669231
138 2014 2.140127633
30.7 2015 1.486515487
14.5 2016 1.162833144
17.1 2017 1.23365594
74.8 2018 1.873924822
32.1 2019 1.506044788
1,143.92 30up 58.97
23.35 cpeame 1.20
24.01992366 CT.0ACTYN. 0.391437583
1.02890185 BapujaHca 0.325279633
2.978184068 acumeTp. \ -0.228604311

Ha ocHoBy cpayvyHaTux cpearux BpeOHOCTU U CTaHAapAHUX OACTynawa OCHOBHOI HU3a U
Tabene 5-2 cpadvyHatm cy npotoum 3a 'ymBenoBy pacnogeny. Ha ocHOBY cpadyHaTux
cpearux BpeaHOCTHU, CTaHAapAHUX oAcTynawa U acuMmeTpuje noraputaMa OCHOBHOI HU3a
n Tabene 5-3 cpadvyHaTtu cy npotoum 3a JlorlnpcoH3 pacnogeny. Takohe je ypaheH u
npopayyH no panogenu Kpuukor-MeHkena.

'ymbBernosa pacnogena

MNoBpaTHU nep. 100 50 o5 10
roguHe
MpoTok
Me/c 107.2 92.8 77.4 58.7




JlorTnpcon3 pacnogena

MNoBpaTHU nep. 100 50 o5 10
roguHe
MpoTok
Me/c 112.8 91.5 72.0 49.3

Kpuukn-MeHken rama pacnogena

MNoBpaTHU nep. 100 50 25 10
roguHe
MpoTok
M3/ 120 97 74.6 51.7

Cnuyny carnacHocT npema Tecty Konmoroposa-CmupHoBa gaje JlorlflmpcoH3 u Kpuuku-
MeHken rama pacnogena n oBa Aapyra je yseTa 3a MepofasHy. Pacnogena nokasyje ga je
Benuka soga u3 2014.r. seha og ctoroguilkbe, LUTO Ce Criaxe U ca LefIMHOM LIMKIOHA Koju
je n3asBao kaTactpodbanHe nonnase.

Cpeamwe Boae Ha XxMaporsoLkoj ctaHuum PakoBuua
lMokasaTerbn cpeawunx BOAa 3a Meceue M 3a roguMHe cpayyHaTu Cy 3a OCHOBHM HU3, a
nonyHa Hu3a Huje pafeHa, Beh ce oHa moxe Hahu y BogonpuBpegHoj ocHoBu Cpbuje-

XugpomeTteporowke nognore, 2009.r.

Tab6ena 11.- Cpeﬂ,l-bl/l MecCe4Hn 1N roanibsn nNpoToun N CTatTUCTUYKKM NoKasaTesbn

1959 276 | 106 | .102 | .068 | .152 | .069 | .031 .022 | .044 | .019 | .183 | .071 0.095
1960 354 | 234 | .069 | .109 | .067 | .070 | .323 | .031 .062 | 120 | .204 | .500 | 0.179
1961 102 | 258 | .086 | .183 | 270 | .308 | .047 |.013 |.008 | .014 |.056 | .200 | 0.331
1962 192 | 900 | 3.73 | 204 |.308 |.088 | .048 |.030 | .023 | .037 | .097 | .165 | 0.637
1963 .301 1.82 | .560 | .533 | .171 .040 | .040 | .007 | .082 | .026 | .084 | .086 | 0.313
1964 .043 | 289 | 475 | 184 | 195 | .025 | .076 | .026 | .261 368 | .571 .564 | 0.256
1965 812 | 990 | 1.30 | .371 332 | 163 | .106 | .021 .084 | .024 | .089 | .271 0.503
1966 256 | 230 |.334 | .320 | .220 | .226 | .499 | .087 | .044 | .029 | .060 | .452 | 0.402
1967 267 | 143 | 552 | 324 | 1.03 | .282 | 106 |.016 | .083 | .052 | .032 | .194 | 0.257
1968 1.1 257 | .807 | .381 133 | .081 .085 | .531 A71 .097 | .408 | .577 | 0.580
1969 195 | 1.31 432 | .271 147 | 143 | 318 | 111 106 | .091 .099 | .509 | 0.418
1970 140 | 216 | 1.11 1.03 | 158 | 145 | 974 | .541 434 | 466 | .563 | .447 | 1.013
1971 636 | .532 | 126 | .828 | .356 | 413 | .316 | .140 | 126 | .121 138 | 123 | 0.415
1972 105 | .110 | .106 | .210 | .148 | .077 | .092 | .110 | .082 | .525 | .206 | .136 | 0.159
1973 138 | 165 | .314 | 497 | 682 | .167 | .113 | .100 | .106 | .096 | .118 | .135 | 0.219
1974 147 | 150 | 167 | 164 | 252 | 497 | 196 | .118 | 142 | 1.02 | .748 | 1.87 | 0.456
1975 536 | .314 | .287 | 294 | 249 | .754 | 960 | 1.50 | .758 | .247 | .372 | .277 | 0.545
1976 530 | 1.1 579 | 486 | .481 917 | 202 | .281 292 | 190 | .244 | 253 | 0.464
1977 339 | 187 | 938 | 204 | .382 | .284 | .226 | .236 | .267 | .278 | .483 | .554 | 0.658
1978

1979

1980

1981




1982

1983

1984

1985

1986

1987

1988 382 | 455 (180 | 113 | .360 | .453 | .319 | .270 | .335 | .274 293 | .398 | 0.539
1989 217 | 185 | .216 | .287 | .307 | .619 | .317 | .201 276 | .229 | .369 | .279 | 0.292
1990 287 | .41 .308 | 283 | .250 | .355 | .188 | .187 | 177 | 1194 231 295 | 0.264
1991 270 | .303 | 467 | .388 | .564 | .338 | .398 | .504 | 177 | .184 243 | .205 | 0.337
1992 .684 | 619 | .360 | .514 | .289 | .356 | .311 256 | .300 | .331 526 | .581 0.427
1993 355 | .353 | 976 | .541 235 | .243 | 191 197 | 215 | .240 258 | .403 | 0.351
1994 .350 557 | .400 | .786 | .250 221 244 | .260 279 | .278 | 0.363
1995

1996 557 | .941 814 | 1.39 142 | 577 | .305 | .268 | .366 | .310 752 115 | 0.737
1997 1.58 1.04 | .602 1.02 | .519 | 442 | 695 | .687 | .542 1.15 | .481 1.07 | 0.819
1998 157 | .772 | 593 | 676 | .519 | .524 | .319 | .287 | .423 | .631 .684 | .577 | 0.631
1999 877 | 210 | 974 | .791 .868 | 1.19 | 3.92 985 | .956 | .958 | 1.09 | 1.20 1.327
2000 898 | 963 | .673 | .794 | 556 | .622 | 478 | .374 | .385 | 405 | .428 | .486 | 0.589
2001 299 | .360 | 638 | 1.25 | .293 | 2.01 293 | .370 1.24 | 410 .679 | .602 | 0.704
2002 751 546 | 488 | 484 | 322 | 420 | .315 | .360 | .358 | .605 | .488 | .805 | 0.495
2003

2004 1.95 1.36 | .579 | 499 | 448 | 1.11 .344 368 | .312 | 295 | 1.53 | .836 | 0.803
2005 682 222 | 274 | 205 |.628 |1.05 | 469 |.502 |.363 | .333 |.376 | .439 | 0.987
2006 471 960 | 240 | 158 | .658 | .986 | .382 543 | .398 | .322 257 | .255 | 0.768
2007 721 912 | 1.37 | 446 | .543 | 486 | .201 232 | .276 | 455 | .910 | .777 | 0.610
2008 990 | .576 | .829 | 542 | 415 | 431 276 | .279 | .370 | 435 | .359 | .468 | 0.498
2009 b559 | .760 | 1.56 | 457 | .322 | .663 | .367 | .373 | .355 | .526 | .540 | 2.21 0.725
2010 192 (305 |217 | 113 |.989 |1.19 | .805 | .545 | .400 | .524 .566 | .538 1.152
2011 400 | .685 | .620 | .489 | .314 | .312 | .245 | .241 252 | 217 | 226 | .277 | 0.357
2012 .391 978 | .809 | 494 | 983 | .274 | 193 | .157 | .201 237 | .283 | .375 | 0.448
2013 338 | 412 | 139 | 482 | .360 | .254 | .186 | .175 | .241 266 | .277 | .315 | 0.391
2014 300 |.319 | .315 | 435 [6.18 |.380 | 1.08 | .987 | .833 | .863 | .476 | .866 1.086
2015 1.39 174 | 419 | 156 | .948 | .596 | .351 .316 | .358 | .554 .643 | .546 1.099
2016 .862 | .633 | 138 | 483 |.780 |.719 | .356 | .302 | .227 | .355 |.202 | .102 | 0.533
2017 .281 489 | .591 612 | .748 | 257 | 163 | .136 | .206 | .279 | .233 | .274 | 0.356
2018 308 | 403 | .897 | 437 | .216 | 142 | 222 15 | .077 | .094 120 | .201 0.376
2019 .323 152 | .570 [ 1.78 | 175 |.102 | .090 123 | .106 | 0.707
XC Pakosuua, Tonumaepcka, cpefHe MeceyHun 1 roguilikby NpoToLm

36up 28.38 | 41.87 | 43.94 | 3245 | 32.54 | 28.44 | 20.48 | 16.10 | 14.14 | 15.85 | 18.68 | 24.29 | 26.67
cpegwaBp | 059 | 089 | 093 (066 | 066 |058 042 |033 |029 (032 |038 |050 |0.54
CT.OACTYN. 048 | 074 | 088 |050 | 093 |046 |060 | 035 (024 |[026 |029 |042 |0.28
koed.Bap. 0.81 0.83 | 094 | 0.76 1.41 0.79 | 1.44 107 |[0.84 | 082 |076 |0.85 | 0.51
koed.acum. | 1.43 1.21 210 | 1.51 470 (120 |459 |240 | 201 1.35 [ 1.69 | 228 | 0.93

MpoceyHn npotoumn noesehaHn y nocneghunx 20 rogmMHa y ogHocy Ha nepuog 1959-1977. Y
nepuogy 1958-1977 npocevHn npoToK je maHocmo 0.417 m/c, y nepuogy 1988-2015
nsHocu 0.656 M>/c, a y nocneamux 20 roguHa, Tj. y nepuoay 1996-2015 usHocu 0.747 m°/c.
OBakBa pa3HOSIMKOCT HUje NPUCYTHA Y rOAULKBLMM NagaBMHama, na ce He MoXe npunucaTu



npoMeHama y XuaposowkoMm uuknycy Beh ce moxe objacHUTU ypbaHusauujom cnvea u
ncnywTakemM oTNagHMX Boda U3 KaHanusaumoHor cuctema y Tonunaepcky peky.

Benuke Boae 3a npocdunn npojeKToBaHOr MocTa

Ha uptexy 1y npunory gatv cy OCHOBHU XMOPOMETPUJCKM YMHOLLLM 3a Tonynaepcky peky
3a npocun npojekToBaHor MmocTta. Kako cy XxuaponoLlke ogsfivke crivea UCcTe U Ha npodouny
Xugponowke ctaHuue PakoBuua v npojekTHOr npodwuna, WTO ce BUAM Ha OCHOBY
NPeTXo4HuX Kaparta, npoToun cy aobujeHn ysehawem 3a ogHOC nospumHa. lMospluvHa
cnuBa Ha MecTy MmocTta je 145 KM?, a Ha npoduny xugpornowke ctaHmue Pakosuua je 127
kM®, Tako Aa je yBehawe 1.14. Opatne ce gobwujajy cnepgehe BpeaHOCTU payyHCKUX
BENVKMX Boga MepoaaBHUX 3a Moroxaj mocra:

MoBpaTHu nep. 100 50 25 10
rognHe

MpoTok 137 110 85 59
M>/c

Cpeare Boae Ha npoduny mocrta
BennuuHa padvyHcke cpegre Boae nobujeHa je Takohe yBehaweM cpefher npoToka Ha
npoduny xuaponowike ctaHuue PakoBuua 3a yMHOXaK ogHoca nospLumnHa 1 aobujeHo je
Q.p = 0.62 m/c.
Tume cy pobujeHe mepogaBHe BpegHOCTM NPOTOKa Ha npoduny MocTa.

MpopauyyH Benuknx Boaa npema CLIC nocTynky 3a npodun npojektoBaHOr MOcTa

MNpumen-eHn meTon

MeToaa Koja je npuMer-eHa 3a MpopayyH BENWKMX BoAaA Y BOOO3XBAaTHOM Mpodhuiy peke
Poraunue, Kopuctn ce 3a npopayvyH XuOPOJSIOWKM HEeusyvyeHux crveoBa. [lpumerseHa
MeToda 3a MpopadyH BENMKUX BOAA XMAPOSIOLKN HEU3YYEHMX CNMBOBA 3aCHOBaHa je Ha
aHanM3M Kua jakor WHTeH3WTeTa, aHanu3aM oTuuawa W Ha TEeOopuju CUHTETUYKOT
jeovHunyHor xupgporpama. OppehuBare edekTMBHUX Kkuwa (oTuuawe) Gasnpa ce Ha
meToan SCS kojy je passuna Cyxba 3a ovyBawe 3emrbuwita CAL.

Ha ocHoBy Tonorpadckux kapata pasmepe 1:25000 oppeheHe cy xugpomeTpujcke
KapakTepucTuke cnuea NoTpebHMX 3a npopadyH BENMKMX BOA4A Kao LUTO Cy: MOBPLUMHA
cnvBa F, gyxnHa Toka L, oactojarbe of npocuna go TexuwTa crmBa no TOKy peke L n
ypaBHatM nag peyHor Toka |, 3a npodun Bogos3axesaTa. YpaBHATW Naj peyHor Toka
n3payyHaBa ce Ha OCHOBY OYMTaHWX KOTa U CTaUMOHaXe PeYHOr Toka (NodyXHWU Npodus
peyHor Toka), og npoduna o rpaHuue cnuea.

Tun tna y cmucny metoge CLC oapeheH je Ha ocHoBy Tonorpadpckux kapata 1:25 000,
Kao 1 Ha OCHOBY NefonoLlKe KapTe u nutepatype. Tno npunaga rpynu semrouwta b.



[MpopayyH Ku1Lla jakor UHTEH3UTETa
Cnoj kmwe H(t,p) Tpajaka t 1 BepoBaTHOhe nojaBe P, 0OQHOCHO Tpajatba Mawer of jeaHor
AaHa ogpeneH je npeko moaena Koju je aat napasom (1) :

_t (1440-a+1)"
M) = a1y H, (P) (1)

roe cy:
-t-Tpajare kuwe
-a n 6-napameTpun mogena
-Hq4(P) je makcumanHa cyma gHeBHUX kuwa BepoBaTHohe nojase P (%).
MapameTtap mogena "a" 3a Teputopujy Cpbuje je mano NnpoMeHSbLMB M Yy aHanmsama ce
yauma ga je a = 0.3, ook je napameTtap "b" npencrtaBrbeH KapToM U3ONUHMja 3a Leny
Teputopujy Cpbuje. NomeHyTn moaen je objaBrbeH y NpaheBnHcKkoM kaneHaapy 3a 1994-
1995. r. ("KapakTepucTtuke jakmx kuwa 3a teputopujy Cpbuje", [l. JaHkosuh).

MakcumanHe pgHeBHe kuwe BepoBaTtHohe P, HXy4(P) oapeheHe cy cratnctuykom
meTogoMm  Kopuwhewem pacnogena Log-Pearson Ill 1 Gumbel n ycsojeHa je JIIM3
pacnogena 3a rnpopadvyHe:

Cranvua Hq (1%) Hq (2%) Hq (4%) Hqg (10%)
Bbeorpag 110 95.7 82.5 66.56

Ta6.12. MepoaaBHe Kulle

HeTto kuie

MeTtoga SCS npefcrasrba HajnoysgaHujym HauvH 3a ogpefhmBake HeTO Kuwa, jep yauma y
o63vp 6uTHe yTUUaje oTuMUawa Yy CnMBY, Kao LWTO Cy cBojcTBa 3emsbuwTa (M.
hoposuh,"OgpehuBare xnaponoLwke rpyne 3emrbuwTa npu geduHucawy oTuuamwa y
metoamn SCS", Bogonpuspeaa 6p. 16, 1987), ycnosu npetxogHe BAaXHOCTW Tna, OurbHu
NnoKpuBay M HaumMH obpage norbonpuBpeaHor 3emsbuwita. Yaumajyhm y o63up HabpojaHe
YnHMOLE, 32 NPEeaMETHU CNMNB Cy n3pavyHaTn 6pojeBM KpUBMX Koje AeUHULLY 3aBUCHOCT
nagasuHa og otuuaja. Oeaj 6poj (CN - Curve Number) ce kpehe og 0 - 100, npu
yemy "0" ogroBapa anconyTHO MPOMNyCTSbMBOM Tiy, ca Kora Hema oTuuaka, a 100
ofroeapa arcoslyTHO HEMponycT/bUBOM Tily Ca Kora OTEKHE YKYMHO nana Kuwa, AOK CBU
OpojeBn un3Mehly oOBe [OBe KpajHOCTM KapaKTepuwly Yycnose oOTuuawa Yy peariHiMm
cnuBOBUMA.

3a nosHaty BpegHocT CN, edekTmBHe Kuwe ce ogpehyjy nomohy nspasa (2)

_ (H(t,p)-0.2-d)’

= (2)
(H(t,p)+0.8-d)

pef (t7 p)

roe cy:



Pet (t,p)-edpekTnBHE KMwe y (mm)
H(t,p)-6pyTo Kuwe y (mm)
d - npegcraerba gemunT oTuLaja n padyHa ce nomohy mapasa (3)

d:(IOOO—IO-CN)'25'4 3)
CN

rae je:

- CN - (Curve Number) 6poj kpuBe 3a fatu CrvB.

CarnacHo BeretauMoHMM KapakTepucTuMKama CNMBOBa W3BPLUEH je npopayvyyH BpeaHOCTH
CN TabenapHo 3a opgpeheHe TunoBe TNa W MNPOCEYHE YCroBe BMAXHOCTUM Tna 3a
aHanuMsnpaHe peyHe cnuBoBe A0 NoMeHyTux npoduna. BpegHoctn CN 3a HagnpoceyHe
yCIioBe BII@XHOCTU Tra YCBOjeHe Cy 3a MepoJaBHY BRaXHOCT Tna. YBogehn BpeaHOCTU
CN y uspase (2) n (3), cpavyHaTte cy ogrosapajyhe padyHcke BpeaHOCTM ePeKTUBHUX KuLa
(cnoj otTnuara) pasnuuntnx Tpajama (t) n seposarHoha (P).

CUHTETUYKM jeANHNYHU Xnaporpam

CUHTETUYKM jeOVHUYHM XuaporpaM y bopMmu Tpoyriia MMa MakcumarHy opauHary:

F m’
17051, +1,)-(1+K) {T'mm} )

roe ce BpedHocT nospluvHe crnvea (P) yHocu y kM?, Bpeme Tpajakba padyHCKe KuLle
(T«) n Bpeme 3akawHena cnvea (tp) y 4acoBuma, a K - je 6e30MMEH3NOHN KoedULnjeHT
KOju NpefcTaBrba 0AHOC BpeMeHa onagara xuaporpama (T,) v BpeMeHa nopacta
xvaporpama (Tp) 3a ogrosapajyhy nospLumHy cnvea. OBaj ogHoc (K) ounTaH je 3a ceaky
CNMBHY MOBPLUMHY Ca Aujarpama Koju ce KOpUCTU 3a BoOOTOKe Ha cnvey Benvke Mopase.

Bpeme "kalkera cnvBa-T;"'M3padyHaTo je nomohy wm3pasa KOju BaXu 3a Teputopujy

Cpbuije:
0.38
L-L
t =0.75- < 5
St ”
roe je:

- L- gyxuHa Toka (km)
- L¢ - AyxvHa Toka of LueHTpa cnvBa 40 uanasHor npocdpuna no Toky (km)

- ly-ypaBHatv nag Toka y (%)

MepogaBsHe kuwe oapehyjy ce y NocTynky ogpefhuBawa padvyHCKMX BEnUKUX Boda M3
yCcrioBa JoOCTuU3ama HMXOBOI MakCMMyMa Yy 3aBUCHOCTM of, Tpajawa kuwe T, [Opyrym
peunma ogpehyjy ce Benvke Boae 3a pasnuunta BpeMeHa T (Tpajara Kuwe), a ycBaja ce
Kao MepoaaBHO Bpeme Tpajare Kullie OHa BPeOHOCT 3a KOjy 3aBUCHOCT Quax(p, T) AocTurHe
HajBehy BpeaHOCT.



Xugporpam Benukux soaa

MakcumanHa (BpluHa) opavHaTa xugporpama Benukux soga y dpopmu Tpoyrna, gobuja ce
n3 nspasa (6) y kojy cy yspwheHe cpadyHaTte BpeaHoctu t, 1 K, 3a pasnuunta sBpemeHa
Tpajatba Knwe Ty N edPeKTUBHE KULLE KapakKTeEPUCTUYHUX BepoBaTHoha U pasHuX Tpajaka
kuwe Pes (T, p(%)) oQHOCHO:

0.56-F- P, (T, ,)
Qs (P)= (05T +t,)-(1+K) ©

o .

max

|

Cnuka 10. Npvika3 napameTapa CUHTETMYKOr XuaporpamMa

Cnepgehwn nspasu koju nponcTudy n3 KOHCTpPyKUmje TpoyraHor CUHTETUYKOr Xugporpama Koju
je pat Cnukom 1. kopuwheHu cy y aHanuan xuaporpama otuuaja:

Tk
T, =+, T,=K-T T,=T,+T,

r p

MoTBpaa npopayyHa BeSfiMKMX BoAda BpleHa je nopehewem moayna cneumguyHux
oTuMuaja Benukux Boaa q = Quaxp/F ca opgrosapajyhvm pervioHanHum aHBernonama
cneundnyHMx oTuLaja BENUKMX BoAda Koje Baxe 3a Teputopujy Cpbuje ("Bogonpuspena”,
12, 67-68 (1980/5-6), cTp. 287-293).

HobujeHe cy mepoaaBHe Boe npukasaHe y criegehoj tabenu:

Tabena 13. Pe3yntatu npopayvyHa Benukux soga metogom CLIC



Peka : Tonungepcka [lpodcun: npojekToBaHU MOCT

T T gmax Int Pbr Pef Qmax
(min) (cas) (m3/smm) (mm/min) (mm) (mm) (mcub/s)

Bepos.nojaese P = 1 % [lospaTHu nepuog T = 100 rogunHa

350 5.833 2.558 0.242 84.77 56.07 143.44
360 6.000 2.540 0.237 85.22 56.48 143.50
370 6.167 2.523 0.232 85.66 56.89 143.53
380 6.333 2.506 0.227 86.09 57.28 143.53
390 6.500 2.489 0.222 86.51 57.67 143.52
400 6.667 2472 0.217 86.92 58.05 143.49
410 6.833 2.455 0.213 87.32 58.42 143.44

Bepos.nojaee P = 2 % [MospatHu nepuoa T = 50 rognHa

370 6.167 2523 0.201 74.53 46.75 117.94
380 6.333 2506 0.197 74.90 47.08 117.98
390 6.500 2.489 0.193 75.26 47.41 117.99
400 6.667 2.472 0.189 75.62 47.73 117.99
410 6.833 2.455 0.185 75.97 48.05 117.98
420 7.000 2.439 0.182 76.31 48.36 117.95
430 7.167 2.423 0.178 76.65 48.66 117.90

Bepos.nojase P = 4 % [lospaTHu nepuog T = 25 roanHa

390 6.500 2.489 0.166 64.88 38.16 94.98
400 6.667 2472 0.163 65.19 38.43 95.00
410 6.833 2455 0.160 65.49 38.70 95.02
420 7.000 2439 0.157 65.79 38.96 95.02
430 7.167 2423 0.154 66.08 39.21 95.01
440 7.333 2407 0.151 66.36 39.46 94.99
450 7.500 2.391 0.148 66.64 39.71 94.95

Bepos.nojase P = 10 % [llospaTtHu nepmoa T = 10 roanHa

420 7.000 2.439 0.126 53.08 28.01 68.31
430 7.167 2.423 0.124 53.31 28.20 68.34
440 7.333 2.407 0.122 53.54 28.40 68.35
450 7.500 2.391 0.119 53.76 28.59 68.36
460 7.667 2.376 0.117 53.98 28.77 68.35
470 7.833 2.361 0.115 54.20 28.95 68.34
480 8.000 2.345 0.113 54.41 29.13 68.33

Mo4yeTHU Nnogaum 3a npopayvyH

45.27 Kuwa p =1.000 % Pp = 110.0 mm

MoepwwuHa cnuea F 1
L =3243 Kuwa p =2.000 % Pp = 95.7 mm

[yxHa Toka



[yxunHa Toka Lc = 156.34 Kwnwa p =5.000 % Pp = 82.5 mm
YpaBHatu nag toka lur = 0.51 Kuwa p =%10 % Pp = 66.56 mm
Bbpoj kpuee  CN =76 BnaxHocTt  : HagnpoceyHa

Mopeherwem BpeaHocTu npema CLIC nocTynky n BpegHOCTU npema CTaTUCTUYKOj aHanusu
y ogHocy Ha XC PakoBuua BMA/bMBO je mano oactynawe, 5 no 10%, wTo ykasyje Ha
BEpPOAOCTOJHOCT MpopayyHa W OnpaBOaHOCT npuxBaTaka BESfIMKMX BOAa Ha OCHOBY
xugponowkux nogataka ca XC PakoBuua, OAHOCHO YMHOXaka 3a npodun npojekToBaHor
MocTa.

YcBojeHe Benuke BoAe 3a npodumn npojeKToBaHOr MocTa

Tonumgepcka peka je Ha npeaMeTHOM NOTe3y perynucaHa M Taj Aeo je obyxsaheH
onepaTuMBHUM NnaHom oabpaHe og nonnaea. [lMpema ycnoBuma CpbujaBoga 6poj 8407/1
on 04.12.2020 pedunHucaHo je cnegehe:

1. OnwTv Nnogauu

11. HasuB nnaHcKor AoKyMeHTa:
YpbaHuUCTMYKM npojekaT 3a uarpagmwy | etane caobpahajumye Bynesap natpujapxa
MaBna, KO CaBcku BeHau n KO Pakosuua.

NnaHcka gokyMeHTa unja Buwer peaa:

NnaH reHepanHe  perynauuwje  rpafeBMHCKOr  nogpydja  ceguwita
jeavHuue  nokanHe camoynpase-rpag beorpag, uenuHa 1+XIX (,,Cnyx6eHn nuct
rpaga beorpapa", 6p. 20/16, 97/16, 69/17 n 97/17) n Hana3n ce y uenuHn XVI —
Bawuua, degntse.

CTpaTeluka JOKyMeHTa:

MpoctopHn nnaH Penybnuke Cpbuje (,,Cn.rmacHuk PC", 6poj 88/ 10) un
CtpaTtervja ynpaBrbawa Bogama Ha Teputopuju Penybnuke Cpbuje go 2034.
roguHe (,,Cn. rmacHuk PC", 6p0j3/17).

Octana obaBesyjyha gokymeHTa:

OnepaTmBHU NnaH 3a ogbpaHy o nonnaea 3a 2021. roauHy (,,Cn. rnacHuK
PC", 6p.158/20 oa 29.12.2020. roguHe ).

12 Xwugporpadckm nogaum:-
Hajonwxun BogoTok: Tonunaepcka peka
MNoacnue: peke Caee
BogHo nogpyuje: Caea

13. Xuaporolwku nogauu:

Y noctojehem cTawy, perynaumja Tonumagepcke peke nsseneHa je og ywha
y peky CaBy, km 0+025.00, Hn3BogHo og mocTta y PagHuykoj ynuum, o km
12+300.00, koa NaTuHor majaaHa y PecHuky. YCBOjeH je npoTuuajHn npodun Ha

cToroanwky Benuky Bogy Q1% = 125 m3/s ¢ Tum pa je obesbeheH npuxsaT wn

xurbagyrognwwe Benuke Boge Qo.1% = 160 m3/s 6e3 n3nuBaka, 0gHOCHO
padyHcku ycriop peke CaBe 3a geoHuuy Tonumagepcke peke Koja je rnoj AejcTBoM
ycnopa (go km 2+640).



Hakne, mepogaBHe BoAe 3a NpojekTHU npodumn cy Q1% = 125 m3/s n Qo.1% = 160

m3/s, LUTO NpoucTuye 13 HaBegeHux ycnosa CpbujaBoaa, U OHe Cy YCBOjeHe 3a Xuapayrnyke
npopavyHe.

PauyHom cy nobuvjeHe BpegHoctn npotuuaja 3a Q1% Behe 3a 10%, mehytum 10 He yTuye
Ha yCBOjeHe MnpoToKe.

Npema HaBefeHMM yCroBMMa Takohe je pedeHo fa NocToje 1 gpyre npoueHe BeSIMKUX
BoAa:

Mpema Xnaponowko — Xxuapayfinmdkoj aHanusm cnmea Tonyuaepcke peke ca
naejHUM pellerweM perynauunje BogoToka 3a npey a3y peanusauuvje ypaheHe of
CTpaHe npenyseha "ExtuHr" u3 beorpaga, Bene HurpuHoBa 6p. 16, jyna 2017.
roguHe Ha geoHunun 5 og km 7+049 go krn 0+000 payyHCKM npoTuuaj CTOroaulHe

Benuke Bode usHocu Q1%=204 m3/s n Behn je og Xurbagyroguihe Benuke Boe Yy

BpemMe Kaga je perynaumja npojektoBaHa Wu msBegeHa (160 go 153 m3/s). Ha oBOj
AeoHuum ayroj 7 km Hanasum ce 19 MocToBa, Of KOjuX je KOTa OOH€e MBULE KOHCTPYKLUMje

mocTta (OWK) Hnka oa koTe HMBoa Boae npu npotuuajy og Q1%=204 m3/s.

MehyTtum, npeTxogHu npopadvyHu ynyhyjy Ha To ga cy aobujeHe npoueHe npoToka 13
HaBedeHe XWOPOMOLIKO-XuApayrnuyke aHanu3e npeueweHe W ga Hema onpaBaana
y3umaTu Ux 3a JUMeH3noHncarwe obanoyTepaa u npoduna mocTa.

Mpema Xuaponowko - Xuapaynuvykoj aHanuaum cnmBa Tonyuaepcke peke ca
naejHUM pellerleM peryrnaumje BogoToKa 3a npBy dasy peanusauuvje ypaheHe of
ctpaHe npeayseha "ExtuHr" ns beorpaga, Bene HurpuHosa 6p. 16, jyna 2017 Huje
y3eT y 063up yTuuaj KonHumaeHumje Benuknx soga peke Case n Tonumaepcke, jep je
BepoBaTHOha Ge3HadvajHa. Taj npucTyn je onpaBgaH ca XWApOrioWKe CTpaHe, a U cam
onepatvBHM nna oabpaHe of nonnaeBa Ce 3acHMBA Ha W3BEOEHOM MNPOJEeKTy Koju
nogpasymeBa HU3BOAHY HOpMariHy AyOouHy.

KBanuteT Boaa

Ha mecTty ncnycrta kiwHe kaHanusauyuje Tonyngepcka peka je Behvm genom roguHe
BaH Kateropuje, jep ce BpLM UCNylwTake HenpeymwheHux oTnagHuMx Boda U3 Hacerba U
NHOyCTpuje 1 TproBuHa. Ha geoHnum og mocta A0 ywha nma geceT ucnycra kaHanusauuje,
LUTO KMLLHE WTO dpeKarnHe, AOK je Ha LenomM Toky nobpojaHo 38 ncnycra.

Cnepehe cnuke npumep cy 3arafewa U Aajy npukas pacnpocTpaleHOCTU ABa
N3y3eTHO OTPOBHA efleMeHTa, apceHa u kagMmujyma, y cnuBy Tonuugepcke peke. Nopen
TOra, MPUCYTHa Cy U CMETNLLUTA U3 PEKY U HeHE NPUTOKE.

Nako je peka Bpno 3arahjeHa npeaBuheHo je npednwhaeBake OTMagHUX Boda ca
KOMNoBoO3a Y ckragy ca cCTaHgapauma 3a 3ayrbeHe oTnagHe BoAe ca KOoroBo3a.
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4. HYMEPUYKA OOKYMEHTALUJA



Xugpaynuuku npopadyH Tonunaepcke peke

3a notpebe xuapaynuykor npopadyHa BenvMKUX BOAa Ha Aeny Tonumaepcke peke OKo
Xenes3HUYKor MocTa, popMupaH je xmapomoposiowKn Moaen TepeHa Ha OCHOBY AeTarbHor
reogeTckor CHMMKa, reoMexaHW4YKMxX CBOjcTaBa peyHor gHa u obana u npoueHeHnx
BpeaHocTn MaHnHroBux koeduumnjeHaTa oTnopa geoHuua.

Ha ocHoBy gurntanHor mogena tepeHa ogpeleHa je nogyxHa oca BOAOTOKa Koju je npeamet
Xxuogpaynuyke ctyavje Kao W TMOrMpeyHu Mpeceunm Ha KapakTepUCTUYHUM MecTumMa OyX
BOAOTOKA.

lMpopayyH nuHWja HMBOa npu Bodama BeposaTHohe nojaBe 1% u 0.1% obaBrbeH je y
nporpamckom nakety HEC-RAS (US Army Corps of Engineers — Hydrologic Engineering
Center). Y okBupy OBOr nporpamckor naketa moryhe je obasrbaTn npopadyHe ycTarbeHor u
HeyCTarbeHor Teyewa y MWUPHOM, OypHOM MM MewoBUTOM pexumy. Pag je auktupaH
rPAHNYHUM (HU3BOAHMM, YHYTpaLlHUM M Y3BOOHUM) U MOYETHUM YCroBUMa U BpeaHOCTUMa
MaHuHroBor koeguuujeHTa panaBoOCTM KOjU je Be3aH 3a MNOMNpeYHn npecek, OAHOCHO 3a
AEOHWLY Ha KOjoj BaXke UCTU YCIIOBK Yy norneny panasocTy Koputa.

Mpunnkom ogpehmnBara NUHMjE HMBOA NOL NPETNOCTaBKOM YCTalrbeHOr Teyewa, jegHayuHe
KOje ce uUTepaTMBHO pellaBajy jecy jefHaunHa oApXara KONMUYMHE KpeTawa W jegHadvHa
oApXara Mace:

aQ @ (Q? oz ~

E"'H(?)-'-QAE-I-QAIE—“, (11)
ﬂ{?_

= (1.2)

KombuHaumjom jegHaumHa (1.1) u (1.2) pobuja ce jegHavmHa y KOjoj ce napumjanHy nu3soau
MOry 3aMEHUTU ToTanHMMm n3Boanma:

1 a Q_Z) a _
gA dx(A +dx+ Ie = 0.

(1.3)

3a npopayvyH YycTarbeHOor Teyewa Yy nNpupogHUMM BogoTouuma, OBUYHO ce yMecTo
andpepeHumjanHe jegHaunHe ofpXxawa KonumuuHe Kpetawa (1.3), pewaBa anrebapcka
jeoHauyMHa oppxawa eHeprnje — bepHynujeBa jegHayvHa, jep je Taga npopadyH Marbe
OCETIbMB Ha HENPU3MAaTUYHOCT KOpUTa 1 JonyLliTa OYXXW padyHCKU KOpakK.
lMpenas ca jegHaynHe ofpXXaka KONMMYMHE KpeTaka Ha jeHauynHy ogpXaka eHepruje ce rnako
L . d v? .
ocTBapyje, jep je npBu uynaH y uapasy (1.3) 3anpaBo E(E)’ a ako ce yBefe Kopekuuja 3a
d

ax(2)

HepaBHOMEPHOCT 6p3nHe NO NONPEYHOM NPECEKY: 2g /, jegHauunHa (1.3) ce cBoaM Ha:




d axV* aE
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a2

E=2Z+
roe je 2g yKyrnHa eHepruja Toka rno jeauHuumM TexuHe dpnyvaa.

WHTerpaumnjom og npeceka x; Ao npodwmna x;,; , Aobwuja ce:

- 'xi

-
_I...
Sy
T
>

NG
~ 1

roe je i¢ - cpeatbn HarmMb nNuHWje eHepruje Mamely nocMmaTpaHux npeceka, a Ax: pacTojare
n3mehy npeceka x; N x;, 1.

AKO ce npumeHW npaBuno aputmeTuyke cpeguHe, MaHMHIoB KoeuuUMjeHT cxBaTu Kao
KoeduumjeHT oTnopa geoHuLe 1 NpeTnocTaBn Aa Hema yCcrnyTHe NpoMeHe NpoToKa, MoXe ce
3a 6uno koju nap cycegHuUx NONpPeYHux npeceka Hanucatn bepHynujesa jegHauunHa (1.5) y
pa3BujeHOM 0BNUKy:

I.TI':! - ;g I:!-':l {.”_ Qz ‘ 1 1

2.+ =7, 4 ¥ + + Ax,
i 29 I+1 Zg 2 L-FR-‘}I: 1

(1.6)

[Mytem jepHavnHe (1.6) moryhe je ogpeaoutTV HUBO BOAEe Y MNPOU3BOSBHO MOCTaBIfbEHUM
npeceuMmMma AyX BOAOTOKA, Tj. OAPEAUTU FNMHMja HMBOA MNPWU MOCTABILEHUM MOYETHUM U
rPaHUYHUM yCroBMMa.

YKONUKO Ha pasmMaTpaHoOj AeOoHMUM BOOOTOKAa NOCTOoje npenpeke nonyT MOCTOBa U NponycTa,
HEC RAS ponywta yHOC nogataka O HUXOBOj reoMeTpuju 1 rnonoxajy y npoctopy. Ha oBoj
AEeOoHNUM MMa LWeCT MOCTOBa, O KOjUX ce rnpema MpojeKTHOM 3ajaTKy Yknawa noctojehu
XenesHnykn Moct Ha 1+552 n 3amewyje ca NyTHUM MOCTOM, Tako Jda je Taj MoOCT
HOBOIMPOjEeKTOBaH U cactaBHu je aeo ynuue lMNMatpujapxa MNasna.

Cnepehe cnuke npukasyjy narnege MOCToBa Ha pPayvyyHCKOj AE€OHULM:



MocToBM Ha pauyHCKOj A€OHULMU

Cnuka 1 — [Jpymcku mocm, km 1+295



£ e .

Cniuka 5 - XKenesHu4ku mocm kod Jyzornnempona, km 0+145



Cnuka 7- [pymcko XKenesHuuyku mocmosu, km 1+735



Xvgpaynuykmm npopadvyHom gobujeHun cy cnegehm pesynraTu:

Xuapaynuuku npopadyH Tonumaepcka peka

Mpodun Q OHo HueBoBogme E.H. Bp3uHa Ppypos 6p.
(m3/s) (m)  (m) (m)  (m/s)
2186.78 PF1 160.0074.55 78.04 78.99 4.43 0.81
2186.78 PF2 125.0074.55 77.43 78.40 4.43 0.91
1762.50 PF1 160.0073.82 78.20 78.53 2.66 0.43
1762.50 PF2 125.0073.82 77.54 77.85 2.60 0.46
1735 Moct
1725 PF1 160.0073.82 77.43 77.99 3.44 0.62
1725 PF2 125.0073.82 76.89 77.41 3.30 0.65
1650 PF1 160.0072.76 77.37 77.65 2.49 0.38
1650 PF2 125.0072.76 76.81 77.05 230 0.38
1550 MocT Ha npojeKTHOj caobpahajHuum
1377.38 PF1 160.0072.66 77.23 77.53 2.57 0.40
1377.38 PF2 125.0072.66 76.65 76.92 2.38 0.40
1355.72 PF1 160.0072.40 76.83 77.37 3.39 0.55

1355.72 PF2 125.0072.40 76.28 76.75 3.13 0.55



1319.90 PF1 160.0072.34 76.92 77.30 2.87 0.44

1319.90 PF2 125.0072.34 76.37 76.69 2.59 0.43
1 1300.98 PF1 160.0072.34 76.75 77.28 3.33 0.53
1 1300.98 PF2 125.0072.34 76.21 76.67 3.07 0.53
1 1295 MocTt

1 1274.58 PF1 160.0072.28 76.72 77.15 3.03 0.49
1 1274.58 PF2 125.0072.28 76.19 76.56 2.79 0.48
1 1135.56 PF1 160.0072.02 76.66 77.08 3.04 0.48
1 1135.56 PF2 125.0072.02 76.13 76.49 2.81 0.48
1 1026.37 PF1 160.0071.92 76.51 77.01 3.34 0.51
1 1026.37 PF2 125.0071.92 76.00 76.43 3.05 0.50
1 948 MocTt

1 930 PF1 160.0071.89 75.77 76.58 4.18 0.71

1 930 PF2 125.0071.89 75.39 76.05 3.73 0.67

1 596.83 PF1 160.0072.14 75.27 76.01 3.84 0.75

1 596.83 PF2 125.0072.14 74.87 75.50 3.55 0.75

1 474.87 PF1 160.0072.03 75.43 75.77 2.58 0.53



474.87

389.54

389.54

345.53

345.53

319

310 PF1
310 PF2
231.58
231.58
146 PF1
146 PF2
145

117.92

117.92

112

106 PF1

PF2 125.0072.03
PF1 160.0071.95
PF2 125.0071.95
PF1 160.0071.86
PF2 125.0071.86
MocTt

160.00 71.86 75.15
125.00 71.86 74.70
PF1 160.0071.68
PF2 125.0071.68
160.00 71.55 74.71

125.00 71.55 74.29

MocTt

PF1 160.0071.53

PF 2

125.00 71.53

MocTt

160.00 71.53 74.07

74.96

75.43

74.94

75.28

74.83

75.56

75.06

75.11

74.64

75.32

74.82

74.50

74.11

75.11

75.28

75.69

75.19

75.65

75.16

2.83

2.67

75.45

74.95

3.44

3.21

75.21

74.72

4.52

2.49

2.25

2.20

2.69

2.52

0.57

0.57

2.57

2.46

0.69

0.69

3.72

3.46

1.01

0.55

0.47

0.49

0.53

0.53

0.53

0.54

0.76

0.76



1 106 PF2

1 85.42 PF1

1 85.42 PF2

1 0.87 PF1

1 0.87 PF2

Camo mocTt Ha 1+735 Hema 3axTeBaHy nponycHy moh 3a Benuke Boae nponucaHe
BoAHUM ycnoBuma. HoBonpojektoBaHn mMocTt Ha 1+552 uma 3axTeBaHa cBoOjcTBa Yy
oAHocy Ha BogHe ycnoBe, H (1%)= 76,75 mHm, a OUK=79,20 mHM, WwITO 3Ha4M Aa je 3a3op

125.00 71.53 73.73

160.00 71.47 73.91

125.00 71.47 73.60

160.00 71.04 73.46

125.0071.04 73.24

7464 422 1.01

74.87 433 1.01

74.43 405 1.01

73.82 2.79 0.64

73.55 2.57 0.63

3apoBosbaBajyhu, ogHocHo Buwe of 0,9 m.

M3rpagka HOBOr MOCTa 3HayM [a je Heornxo4Ho pyLuere noctojehnx MoCcToBa, LUTO U3UCKYje
yKnawawe ornopaua u ctyboBa, a TMUME W yKnawake AeNMMUYHE perynaumje oKo MocTa.
McnynyeHa obana y3BoOgHO o MOCTa npema MocTy Ha 1+735 Huje perynucaHa u nma mcnyct
KaHanusaumje y peky. 3ato je npeasuheHo ga ce ypaau 3awTuta KopuTa y 30HM MOCTa, a Y
rpaHuuama perynaumje. OgabpaH je kameH y LeMEHTHOM ManTepy 4Yuja je XxpanaBoCT CrnvHa
cTawy noctojehe perynauuje, a nonpeyHn Npodun je TpanesHu ca nparoBumMa Ha Kpajesuma.

Perynauuja peke Ha npojekTHOj AeOHMULU

OAroBOpHU NPOjEKTaHT:

Mp 3opaH Januhujesuh gunn. rpaf). nHx.

3opan C.
Januhujepirh
. rpah, HHA.
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Jasno BoaonpuBpeano npeaysehe ,CpOujaBone* beorpan

Bononpuspeanun uenrap ,Casa - lynas*®

11070 Hoeu Beorpaa, Bpopapcka 3; www.srbijavode.rs, vpcsavadunav@srbijavode.rs;
Texkyhu pauyn: 200-2402180101045-97; [I1MB: 100283824; Maruunn Opoj:  17117106;
Hamencku pauyn Tpe3opa: 840-78723-57; JBKIC: 81448; Tenedon: 011/201-81-00, 311-43-25;
®axc: 011/311-29-27

Bpoj: 8"]011 I Harym: OH‘Q.Q_OQ,O

MA

wllenTap 3a naanupame ypoaunor passoja [IETT*

V1. 3axymcka 34
11 000 Beo

[IPEJAMET: VYcnoen y noctynky wu3page YpOaHHCTHUKOr NpojeKTa 3a W3rpammy | erane
caobpahajuuue Bynesap narpujapxa Ilasna, KO Cascku Benan u KO Pakosuna
Haw 6poj: 8407 00 23.10.2020. 2o0una
Baw: 6poj: 415 00 22.10.2020. 200une

1. OnmrH noaauu

1.1. Ha3uB mIaHCKOr J0KYMEHTA:

YpbanucTHukK npojexar 3a u3rpaamwy | erane caobpahajuune Bynesap narpujapxa Iasna,
KO Cagscku Benan u KO Pakosuna.

Ilnancka foKyMeHTalHja BHIIEr peaa:

[Inan remepaine perynauuje rpaljeBHHCKOr MOApydYja CEOHMINTA jEAHHHLIE JOKAIHE
camoynpase-rpan beorpan, nemuna [-XIX (,,Cnyx06enu nmucr rpana beorpana®, 6p. 20/16, 97/16,
69/17 u 97/17) u Hanasm ce y uenunu X VI —bamuna, [leaume.

Crparemka 10KyMeHTa:

[Ipocropau nnan Peny6muke Cp6uje (,,Cn.rnacuuk PC*, 6poj 88/10) u Crpareruja
ylipaBJbama BosiamMa Ha TepuTopHju Pemmybmke Cpbuje no 2034. roaune (,,Cin. rmacauk PC*, 6poj
3/17).

Ocrana obasesyjyha nokymenra:

OneparuBHH 1u1aH 3a onbpany ox nomasa 3a 2020. roauny (,,Ci. rnacauk PC¥, 6p.91/19
oa 24.12.2019. ronune ).

1.2.  Xwuaporpadcku mojgamm:-
Haj6nwmxu Bonorok: Tomuuaepcka peka
[Topcnus: pexe Cage
Bonxo noapyuje: Casa

1.3.  XuIposiomkH noaaumu:

Y nocrojeheM cramy, perynanuja Tomunaepcke peke u3Benena je ox ymha y pexy Casy,
km 0+025.00, au3Boano o MocTa y Pagunukoj ymumm, 1o km 12+300.00, xox IlaTuror majnana
y Pecnuky. YcBojeH je mpoTulajHy NpodHIl Ha CTOrOAMIIEY BEaHKY Boxy Qiv% = 125 m¥/s ¢ Tum
na je obe3behen mpuxpar M Xmipaxyromuimme Bemuke Boge Qoiw = 160 m’/s Ges uznusama,
OJIHOCHO padyHCcKH ycnop peke Case 3a reonuity Tonunaepcke peke Koja je Ioj J1ejCTBOM ycnopa
(1o km 2+640).

HaBeneHu mojams O Mepo/laBHHMM NpPOTHI@jUMa Ipey3eTH cy u3 [naBHor mpojexra
perynaunje Tomumaepcke peke ox ymha y peky CaBy mo kM 3+300, ypahenor ox crpane
~Xuaponpojexar™ 1977. roauxe.
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IIpema XHIPOJIOUIKO — XHAPAYJIHYKOj aHATH3HM ciHBa Tomdumaepcke peke ca HJIEJHUM
pellemeM perynaiuje BOJOTOKa 3a mpBy haly peannsaudje ypahene oa crTpane npeny3eha
Extunr® u3 Beorpana, Bene Hurpunosa 6p. 16, jyna 2017. roquse Ha feonuuu 5 o km 7+049
710 km 0+000 pauyHCKHM IPOTHIIA] CTOrOJMIIE:E BeTHKE Bojie H3HOCH Q1%-204 m?®/s u Behu je oxt
XHJbaIyTONHIIELE BETMKE BOJE Y BpEMe Kajia je perynanuja MpojeKToBaHa i H3BEIeHa (160 no
153 m*/s). Ha oBoj neonnuu ayroj 7 km namasu ce 19 MOCTOBa, 01 KOjUX je KOTa 0 HBHIIE
koHCTpyKuHje Mocta (JIUK) Hika 011 KOTe HHBOA BOJIE NPH MPOTHLA]Y O/ Q1%=204 m’/s.

1.4. Ocraan nogaum:
V3 3axTeB je AocTaBJbeHa cieaeha JoKyMeHTalHja:
- Karacrapcko-tonorpadcku muiaH ca rpanunom YII-a — nocrojehe crame (P:1 :1000)
- W3Box u3 [TnanoBsa aeTajbHe peryanuje
- IInanupano peueme - CuTyauuja
- TInaumpano peuerse [Toxyxuu npodpumm P:1:1000/100
- IInanupano pememe [Tonpeunn npecenu P:1:100
- Ocranmu rpagHYKH NPHIIO3H.

2. Ilomaum o 3Hauaja 3a H3aBaibe yCJI0Ba:

Haj6mxu BomoTok je Tomumaepeka pexa, KaTeropucana je kao Boaotok I pexa npema
Omnyun o yrephusamy nonuca soza I pexa (,,Cn. rnacuux PC*, 6p. 83/2010). Ilociosu ondpane
on nonnasa ypehenu cy Onmrim 1 OnepaTHBHUM IJIAHOM 32 0A0paHy O MOIIaBa.

[Ipenmerna neonuna Tomumaepcke pexe oOyxsahena je OmnepaTHBHHM IUTAaHOM 32
onGpany ox nonnasa 3a 2020. roxuny ( ,,Ci. I'nacaux PC* 6poj 91/2019 ) u npunana BoaHOM
nonpyyjy ,.Casa“, BoaHa jexunnna ,.beorpan”, cexrop C.3.1.2. — JlecHH HAacHIl H PEry;IHMCaHO
koputo Tormuuaepcke peke ox ymha y Casy, 3,30 km (0+000-3+300).

IIpema [lnany reHepaiHe peryiaunmje, 10 NpeJMETHOr MOApYy4Yja HalasH ce YHyTap
nozpyuja umje ce cnpoBoheme Bpmm mpema Bawehem Ilnanmy neramue perynaumje (Ilnan
JeTabHe perynaiuje IpoCTOPHO Ky/ITYpHO HMcTopHjcke nemune Tomunaep —II ¢asa, nemina 2,
mmpa 30Ha ,,Xunoapoma beorpan®, rpancke omurune Uykapuna u Cascku Benal, (,Ciyxbenn
muct rpana Beorpana®, 6p. 53/14), a fieo je yHyTap nojipyyja 3a Koju je HeonxoaHa u3paja [lnana
netabHe perynaiuje (HakHamHo ypabenn Ilnam nerasbHe peryiamuje MPOCTOPHO KyITYPHO
ucropujcke nemune Tomauaep —II dasa, nemuna 3, rpaacke ommrune Caseku Benal, Yykapuia
u Pakosuua, (,CnyxGenn muct rpana Beorpana“, 6p. 88/16) u Ilnan nerambue perynauuje
Tomumaepcke peKe ca NIaHHPAHHM peryJalyjamMa u aKkyMmyJjanujama, rpaacke ommurnie CaBcku
Benail, Pakosuua u Boxnosai- 1 dasa, (,,Cnyx6enn nmuct rpaga Beorpana®, 6p. 86/19).

IIpema HaBenenuM [11aHOBMMA NMPEAMETHH MPOCTOp JeHHHCAH je Kao mapuelne jaBHe
HameHe: caoOpahajHa nmoBpIIMHA M JKEIE3HHUIIA.

OBum YpOanHCTHYKHM NpojeKToM mpezBuba ce cienehe:

- MWarpamma I erane cao6pahajuuue Bynesap matpujapxa Ilasna - neonuua oa bynerapa
BojBojie Mummha o pawxupse crauuue ., Tomuunep®, rae ce mosesyje ca Il eramom.
Tpaca I etane npatu noctojelin KOPHIOP JKeJIe3HHYKE NPYTe Koja ce yKunaa, a 00yxsara n
H3rpajilby 3 PacKpCHHUIIE;

- Bangpxkasame noctojehe Tpace TpamBajcKe NMpyre OCHM Y jyKHOM €y morte3a (mocie
noctojehie TpaMBajcke OKPETHHIIE) Ha KOjeM Ce yKJiama ca TpacoM Tpamsajcke mpyre II
erane caobpahajunue Bynesap narpujapxa [lasna;

- Msrpaama apymckor Mocta npeko Tomumaepeke peke npyu 4eMy ce KOPHTO peKe 3ajipikaBa
y noctojehoj perynauuju;

- MWsrpagma GHUMKIMCTHYKE CTase — JelOM y peryiauuju caoOpahajnuue a nenom y
perynauuju Tonunaepcke peke.
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Onuc pewerwa:

300r OMTHHUX IIPOMEHA y OpraHu3alluj1 sxee3nnyKor caobpahaja Ha TepUTOpHjHU rpaja

Beorpana, npojekrom Beorpasa Ha BoaM YKHHYTa je cTapa jKele3HHYKa CTaHHLA Ha
CaBckoM Tpry W nyuTeHa y paj skeJie3Huuka ctanuia beorpan uentap — Ilpokon. YkunyTu cy
konoceun y CaBckom ampurearpy. Tume je moTmyHo obycTaBibeH caB xkene3HHUKH caoOpahaj on
xenesHuuxe cranune Tomunzaep — [TyTnuuka xa Beorpaackom cajmy u moctojehu komocenu y
Tomunnepckoj nonuuu cy H3ryOomm GyHkuujy.

Kako je mocrtojehuM mniaHCKHM pelnemeM NO0JHHA TOmMYHAepcKOr mapka 3HavajHo
yrpokeHa, a nocrojehu xene3HW4ykd KOpHIOp I'yOH cBOjy Jocajauimby QYHKIH]y, TpeIMEeTHHM
Unejnum pememeM mnpeaBulieHO je a ce MPOCTOP JKENE3HHYKOr KOPHIOpa HCKOPHCTH 3a
caoOpahajHHILy, ¢ THM LITO TpaMBajcKa mpyra octaje Ha nmocrojehoj TpacH cBe JI0 OKpETHHIIE Y
30HH TyHena KowmyTwak.

OBuM pelieeM yMameH je OuTan yrunaj Ha cedy noctojeher npeeha y okBupy napka

Tonunpap ¥ yrHmaja Ha XMBOTHY cpeauHy. OBakBHM pellIeHEM OJIBOjeHOT Bohema
TPaMBajCKOT KOPHI0pa 01 K0JIOBO3a 3a ayToMoOmcku caoOpahaj je HactaBak Bohema caobpahaja
Ha 10Te3y NeT/be XUNoapoM yil. BojBojie Mummha.

Hosonpojexmosana caobpahajuuua: :

Ox metsbe XunoapoM, Tpaca KoJI0BO3a e CIylITa IpeMa PaCKpCHHIM ca YIIHIIOM BOjBOJIE
Mumuha ca nBe 0JBOjeHEe KOJIOBO3HE Tpake (3a CBaKM CMep) M YjeJHO H3MelITa Ha KOPHJIOp
xKene3nnuke npyre. lInpuna xonoso3a je 2x7m ca pa3aenHHM OCTPBOM o 2m H 000CTpaHHuM
Tporoapuma oxa 2,5m. Ilpeasuhena cemadopmzoBana packpcHHla ca byneBapoM BojBoje
Mummha je Tpokpaka 6e3 npenBulieHor ckpeTama U3 npasua Bojsojie Mumuha npema PakoBuim.
CnymrameM Ha KOPUIOD JKeJIe3HHUKe Ipyre, Tpaca caoOpahajuuiie npenasu npeko Tomuunepcke
peKe Ha MecTy I/ie caja IIOCToje JIBa YeIHYHA H jeaH OETOHCKH MOCT, 3a XKeJle3HHYKH caoOpahaj,
KOJH ce pyIlle H YMECTO BHX PajJii jeZlaH HOBH, jeIHHCTBEH apMHPAHO GETOHCKH MOCT KOjH J1ajbe
HacTaB/ba 10 KPY)KHE pacKpcHHULe 3a Be3y [InoHupkee yimuue (y aeny ka Tomuunaepckom rpobiby)
H yJa3a y KOBHHILy HOBIIA.

On xpyXHe pacKpCHHILE >KENe3HHYKHM KOPHIOPOM Tpaca HacTaB/ba [0 Ipe/BHheHe
Kpy)KHe pacKpcHHIEe y 30HM TyHena KomyTmak, ofHOoCHO mpeMma yknamamy y Il eranmy V.
Ilatpujapxa IlaBna. Kpyxna packpcHuua y 30HH TyHena KomyTmak KOHIMIHpaHa je Kao
JeHHBeNnHcaHa. TpaMBajcKa npyra Koja ce€ PEKOHCTpYHIIE OJ OKPETHHIE, NpPOJa3H HCIION
KPY»KHOI' TOKa M yKkana ce y npo¢un caobpahajuune, kao y eranu I, ca aBe KojI0BO3HE Tpake
mMpHHe 7m (ca no e caoOpahajHe Tpake 3a CBAaKH CMEp BOXIbE), TpaMBajcKOM OaluTHIIOM Y
cpeaunu caobpahajuune mupuHe 7.5m 1 o6ocTpaHHM TpoToapuMa wmpHHE 2.5m. Ha oBoMm ey
TpamBajcka OaluTHLa CITy’KH M 3a KpeTame ayToOyca kao u y eranu II. M3rpaamom oBe KpyxHe
pacKpCHHIIE Ha JKeJe3HHYKOM Kopuaopy mocrojehu TyHen ryOu cBojy QyHKUHjy ¥ MoOxke OHTH
3aTpIiaH.

Viuna tonumaepcka rnocraje ciena, ca OKpeTHHIIaMa Ha KpajeBuMma, M Ouhe mosesana
nonpe4yHuM Be3aMa ca yi. [apamjckom u caoOpahajumuom Ilarpujapxa IlaBna 1 aeo.Vimua
BojBoze Mummuha u ByneBap narpujapxa [laBna ce pekoHCTpyHIIy caM0 Ha Jely yKiamama y
HOBOIIPOjeKTOBaHO pemmere caobpahajuune Ilarpujapxa [Tasna.

Tpameajcka npyza:
TpamBajcka mpyra 3aap:kaBa Tpacy y LENOCTH OJ NeT/be XHIOAPOM 10 TpaMBajcke

okperHuie y 30uu TyHena Komyrmak. HoBa TpamBajcka mpyra koja je npeaMeT NpojeKTHe
JIOKYMEHTAallMj€e pajiy e 0J1 TpaMBajcKe OKpeTHHUIIE 1o ykiuanama y II eramy, Ha km 1+940,00. On
OKPETHHIIE TPAMBajCKa [Ipyra je JeHHBeJINCaHa HCIIOJ KPYXKHOT TOKa ca MOryhHM moKpuBameM
paad cMamema yTHIaja aTMocepcKHX Boja H oHemoryhapama HeraTHBHHX YTHIAja HCTHX Ha
CKYIJbalbe BOJIE, OHOCHO KanaluTeT yMiy 3a npebanusame y Tonmuuaepcky pexy.

Koncmpykuuja mocma:
CaobOpahajunna Ha crannoHaku km 0+408,56 mpenasd Npeko HOBOIUIAHHPAHOT MOCTa
npeko Tonmumaepeke pexe. Ha oBoM MecTy ce Iu1aHHpa H3rpaama Ab MOCTOBCKe KOHCTpYKLIH]e.
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[InaHMpaHa MOCTOBCKA KOHCTPYKIHja 61 Guia jenHor pacrnoHa of oko 25 m. CrarHiku
cucteM MocTa he ce yrBpauTH y HapeaHoj da3u npojekToBama.

CHTyallHOHO TIJIe[]aH0, MOCT Ce€ HajasdW y NpaBily ma OW mompeyHd HaruOu Ouim
xoHcranTHH. [Ipensubena kora konoBo3a Ha caMoM MocTy je 80.20 mnm. Bucuna MocToBCKe
KOHCTpyKIHje 61 6ua oko 140 cm. Onopiu MocTa 61 ce HaJa3H/IM MM CBOjUM OOMMOM BaH
peryJIMcaHor peyHOr KOPHUTa, TAKO Jia ce He pemMeTH noctojehn nporunajuu npopun Tomanaepeke
peke. Kpuna na ob6anaum cryGosrma 6u 6uiia KOH30JIHA KpHITa.

Ammocepcka kananuzayuja:

OnBoamaBame caobpahajuuna 6 GHIO peleHo KJIACHYHHM CHCTEMOM. ATmocdepcka
BOJA Ca KOJIOBO3a Ce MBHYIbAllMMa yCMepaBa Ka CIMBHHIMMA y HBHYIbALNMa, KOJH CE, Jajbe,
[IEBOBOJHMM CHCTEMHMa KaHalIW3allMje, HAaKOH npeuninhaBarma, CIPOBOAE N0 pPELHIHjEHTa-
Tonunnepcke peke. Boza ce ca K0/oB03a KOHTPOJIMCAHO, KHITHOM KaHATH3AlMjOM JI0BOJH /0
ypehaja 3a npeuninhasarme — cenapaTopa yJba, KOjH Cy JIOIMPaHH Iy’ Tpace.

Jlokaumje cenaparopa npuOIHKHO:

1. Cenapatop 1 Ha km 0+420,00

2. Cenapatop 2 Ha km 1+850,00
[Tocne TpetHpama y ypeljajy ucnyimra ce y HajOIHKH TOK-PELHIHjeHT TOMmInIepCKy peKy.

Hucmanauuje:
[ToTpebHe uHCTANANH]jE Koje ¢y y QyHkuuju caobpahajuune, Guhe nocrasbene y okKBUpY

peryianuoHe nunmje caobpahajuuiie, a Ha ey npeko Tomuuaepcke pexe he uhu Kpo3 MOCTOBCKY
KOHCTPYKLH]Y.

Buyuxnucmuyke cmase:

Kopumopy GHIMKIHCTHYKAX CTa3a JaTH Cy CHTYallHOHMM IJIaHOM M Kpehy ce y okBHpY
HHBeJIeTe HOBOIUTAHMPAHMX TPOTOapa, a Ha HEKHM MeCTHMa 3alpikaBajy HHBeJeTy moctojehux
tporoapa. Ha HOBompojekToBaHO] TpacH, OHIMKIMCTHYKE CTase Ay MOCEOHHM KOPHAOpHMA
[P TOM He mpenase npexo Tomyuaepeke pexe.

3. JIpyrd KapakTepHCTHYHH nojaanH (orpanuvena, obasesa u ap.)

3.1. 3a norpebe u3pane ypOAHUCTHYKOI MPOjeKTa M3BPUIIMTH CBE HEONXOJHE HCTPAXKHE
panoBe u o0e3benutn oaromapajyhe momnore (ypOaHMCTHYKe, IeoJEeTCKe, XHAPOTEOIOIIKE,
reoMexaHu4kKe, reoJIONKe, XHAPOJIOIKe, ICAMOJIOIIKE M Jp.) Kako OH ce Ha OCHOBY HbHX a0
ojrosapajyhe TeXHHYKO pellere 3a IUIaHHpaHe pajioBe;

3.2. Ilpu wm3pagm ypOaHHCTHYKOT TPOjeKTa, BOJMTH pauyHa o mnoctojehuM BOAHHM
objexTHMa, Ha HaYMH KOjH fie 06e30euTH 3aTHTY HHXOBE CTAOMIHOCTH H 3alUTHTY peKMMa
Boja. IIpe/IBH/IETH paliHOHAIIHA 1 EKOHOMHYHA TeXHHYKA pellera NpeIMEeTHHX 00jeKaTa Kojuma
he ce y BoaHOM 3eMJBHINTY, NOCTOjefin BOJHH peKHM 04yBaTH, OTHOCHO YHAIIPEUTH, OCTBAPHTH
cTabHIHOCT MpeaAMEeTHUX o0jexaTa y TAaKBOM BOJIHOM PEXKHMY;

3.3. Vcarnacutu npeasuliene objekte, pamoBe H Mepe ca moctojehioM M nIaHMpaHOM
KOMYHaTHOM H caobpahajHoM HHOPACTPYKTYpOM;

3.4. TlpukasaTu yJaMBe CTAIHHX M IIOBPEMEHHX BOJIOTOKA, IapaseiHa Boema i yKpiuTama
uadpacTpykTypHux ofjekara ca BomoTomuMa (y TODY)KHHM mnpodHIMMa, MpecelnHma,
AeTa/buMa... ), YIHBe aTtMoc(epecKke KaHann3anuje, HTA. Y CBOjeHa pellemha Mopajy Aa obe3bene
cTabuaHOCT cBHX oOjexkara U oMoryhe HeCMeTaH PeXXHM Y PEryJIHCaHOM BOJIOTOKY;

3.5. JIMMeH3MOHMCare MPOTHIIAJHOT OTBOPA Y 30HH HOBOIUIAHHPAHOT MOCTa H3BPLINTH Ha
OCHOBY XHJIpayJHYKOI pOpavyHa 3a MepoJaBHe BPEIHOCTH KapaKTEePHCTHYHHMX NPOTHIAja ca
rpaMYKUM MPHKa3MMa y NOJYKHOM H IONPEYHOM NPECEKY, PH Y€MY OTBOP HOBOIUIAHHPAHOT
mocTa Tpeba J1a mpomycTH MepoaaBHe npoTHuaje Q1% y3 HaIBHIICHE J0HE HBHIIE KOHCTPYKIH]jE
moctoBa Ah=0.9 m 6e3 HenoBOJBHOT JigjcTBa ycnopa y3 obe3beheme crabunnocTu MocTa, odana
W JIHA BOJOTOKA,

3.6. IlpeaBumets onTHMajaaH MPOTHLAJHA OTBOP MOCTa (PacroH, BHCHHA, /0Ha HBHIIA
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KOHCTpYKIIHj€) KojH he ja mponycTH pauyHCKe BelHKe Boje Tomumaepcke pexe Ge3 mreTHor
JIejcTBa Ha OKOJIHH TEPEH H Jia HCTOBPEMEHO Oy/e JOBOJBHO CHI'YpaH 3a caMy KOHCTPYKIIH])Y
caoOpahajHuIle ¥ MOCTa NpH MPOTHIIAkY BEIHKHX BOJA, HaHOCA M Jiesa, y3uMajyhu y o63up u
yTHLA) IPHTOKA;

3.7. [IlpenBuneru MocToBcKe cTyOOBE U OCIIOHIE (Y KOPHUTY BOJOTOKA HJIH H3BAH PEYHOI
Koputa) koju he cTBapatH HajMame OTNOpPe NpPH OTHLHAKY BOAA, OAHOCHO Koju he OutH
XHApayIuyKH 00MTHKOBaHH (KPYXKHH, S/TUIICACTH U CJI.) H NapaJieIHHA CTPYjHHIIaMa PeYHOT TOKa,
TaKo Ja He W3a3uBajy AYOHHCKY epo3Hjy (IyX pedHOr TOKa), JIOKaJlHy epo3ujy (oko cryboBa
MocToBa) U OouHy epo3djy (Ha obasama) a koja OM Moryia jga yrpo3u cTaOHIHOCT MOCTa H
objekara, 3eMJBHILTE U JIp.;

3.8. 'V ciyuajy na ce jaBsba nyOuHcKa 1 O049Ha epo3Hja y 30HM obasia, MOCTOBCKHX CTyOOBa
M OCJIOHAlla Npe/BHJAETH TEXHHYKa pellerha Kojuma he ce ocHrypaTH OCJIOHIHM M CTYOOBH H
cTabMJIM30BaTH PEYHO JHO Y3BOJHO H HU3BOIHO O/ MOCTA U IYK PEUHOTI KOPHTA, OJJHOCHO JIOKJIE
ce oceha HeraTHBaH XUApayJIMYKH YTHIIA] MOCTOBCKOT CYKeHha Ha PeKHM OTHIIaKka BOJa, HaHOca
H Jena;

3.9. Msrpaamom ofjekata OMOryNHTH OTHIAKkE YHYTPAUIHHX BOJA H 32 BbHXOBO 0/iBoheme
npejBHAETH oAroeapajyhe mMepe u objexre;

3.10. TexHHYKOM JOKYMEHTAlH)OM MpeABHAECTH crnobojaH mojac, oaroBapajyhe wmmMpHHE
(MHH. 5 m), KOju je pe3epBHCaH 3a NPHCTYI MEXaHW3alHWjH 3a MoTpede HWHTEPBEHHCAmA H
oJipJkaBarba BOAHHX o0jekara;

3.11. Ilpeaeuzmern, no notpeOH, u aApyre o0jekTe u pagose Koju he 06e30equTH ONTHMAIHH
pexHM BOJa M npoHoca H3Hoca. [lpensuzetn oxrosapajyhe pazmoBe u Mepe Kojuma he ce
CIIPEYHTH €pO3Hja TJia, CTBapame japyra H Opa3au u KH3ame TepeHa yclel n3Bolema paiosa;

3.12. Usrpanmom objexara He cMe Jia Ce Yrpo3H CTaOMJIHOCT BOJOTOKA M caMHX objeKkara,
PekHM BOJIa MITH H3a30B€ MOropliame CTama BOJa H NOropLIamke yCJioBa 3alliTHTE 0] MOIIaBa 1
OyjHIa y3BOJIHO H HM3BOAHO O] IPeIMETHHX o0jeKkara U pajaoBa;

3.13. O6G3upoM na ce nnaHMpaHa OMIIMKIHCTHYKA CTa3a Haclama Ha 10jac peryJucaHor
Koputa Tomumzaepcke peke M Ja je PpELHIHjeHT OABOJHaBamka IOBPIIHHCKHX BoJa ca
HOBoIIaHHpaHe caoOpahajHuile U came OHIMKIHCTHYKE cTaze Tomunaepeka peka, y ToM LHJbY,
pazM ouyBama M OJp’KaBamka BOJHHX Tella MOBPHIMHCKHX M IIOJ3€MHHX BOJA H 3AIUTHTHHX H
Apyrux BOAHHX o0jekaTa, cIpedaBama MOropiama BOTHOT pekuMa, obesbehema mponaza
BEJIMKHX BOJIa H cnpoBoliema ox0pane o nonnaea, wianosuma Opoj 133, 134, 135, 136. u 137.
3akoHa 0 Bojama, JeduHucane cy 3alpaHe M orpaHuYerha, npasa W o0aBe3e BJACHHKA H
npeay3uMarhe Mepa KOPHCHHKA BOJIHOT 3eMJBHINTA U BOJAHUX 00jeKarta;

3.14. Nusectutop je y ob6aBe3u aa 3a kopuihemne BOIHOT 3eMJBHIITA PETYJIHIIE HMOBHHCKE
onnoce ca JBII ,,CpGujaBone™ beorpaxn. Ceu npenasu caoOpahajHuX H OHIMKIMCTHYKHX
NOBpUIMHA KpPO3 BOJHO 3€MJBHINTE MoOpajy ce y moceOHO) TabenH y NMpojeKTy HCKasaTH ca
[I0YETHOM M 3aBPLIHOM KOOPAMHATOM, PaJM IIOJUIOre 3a pa3pellehe HMOBHHCKHX OJIHOCA;

3.15. TeXHHUKH YCIOBH pyII€Hha H M3rpaibe HOBOI MOCTA, Ka0 W H3rpajlibe IUIaHHpaHe
caoOpahajHuie u OHIMKJIMCTHYKE cTasze Mopajy omoryhuTu nocrojehe ycioBe OTHIAKA, O4yBakhe
ctabuiaHOCTH obana KopuTa U nocrojehux objexkara y 30HH U3rpajime. Y TOM CMHCIY:

- HEOMNXOJHO je neMHHCATH TEXHONOTH]y H3Bohema 3eMJbaHUX PafoBa, IPH YeMy ce Mopa
neduHHCaTH MecTO ojnarama Marepujana. Ojuiarame oBOr MaTtepHjasa y noctojehe
crapaye, KaHalie, Ha obajie ¥ HaCHI HHje 103BOJBEHO;

- HEOINXOIHO je TpEeIBUIETH MEPE U paJoBe KojuMa O ce OUYCKHBAHH HETaTHBHH €PEKTH y

(a3u u3rpaame 61aroBpeMeHo eTMMHHHCAIH.
Konauan u360p TEXHHYKHX pellera H TeXHHYKE YCJIOBE pealH3allije, H3BPUIMTH Y3 CarjacHOCT
Ha/UIe)KHE CTpy4He ciyk0e 3a/y)KeHe 3a KOHTPOJy CTama 3allTHTHHX ofjexara u crnpoBoheme
onbpane o nomiasa (pykoBoauian ojaGpaHe o[ NoIUlaBa HAa BOJHOM MOAPYYjY, MOMONHHK
PYKOBOIHOLIA HA BOJHOM MOAPY4]jY);

3.16. Jleunucatu notpedHe Mepe 3aITHTe OHIMKIHCTHYKE CcTa3e, o0ana H KOpHTa Y 30HH
moryher yTHiaja y TOKy ekciuioaranuje ofjekTa. Y TOM CMHCIIy IpOjeKaT MOpa CaapikarH
noceOHO MOr7aB/be O YCIOBHMA eKCIUloaraije OMIMKIMCTHYKe cTrase, Kojum he OGuru
o0yxBahenu cnenchu pagosu U Mepe:
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- pajoBH Ha OApIKaBamy CTase, obaja U KOpHTa (nedHHHCATH TyKMHY TOKa Ha KOjeM je
HEOINXO/IHa MHTEPBEHIIH]a, HABECTH NMOTpeOHE pajJoBe Ha OApXKaBamy H JaTH TEXHHYKE
ycJIoBe 3a U3BOlere THX pajioBa);

3.17. IlpenBuaeTn TexXHWYKa pellema 3a CaKylubame, oiBoheme, npeuninhasame H
ucnymrame npeunmhennx atmochepcKMX OTNAmHMX BOjAa ca KonoBosa caobpahajuuue
MocToBa. ATMocepcke BOJE NMPEYMCTHTH 1O HHBOA KOJH HCIyHaBa YCIOBE 3a IPaHHYHE
BPEIHOCTH €MHCHje, OJHOCHO Ja KBaJMTET OBHX BOJa HE HapyllaBa CTaHAap/e KBAIHTETa
JKHBOTHE CPeJHHE pelunujenTa (KOMOHHOBAHH MPUCTYN) y3uMajyhu CTPOXKHjH KPHTEPH]jyM O
OBa /IBa;

3.18. JlumeHsmonucame objekara 3a mpeunmmhaBame M onBobheme armocdepckux Boja
M3BPIIMTH HA4 OCHOBY KapaKTePHCTHYHHX PpAuyyHCKMX BpPEIHOCTH HHTE3HTETa MajaBHHA
pasnuuute BepoBaTHohe MojaBe, Koje 3a MpeIMEeTHY JIOKAIU]y H3HOCe:

Tpajame | MuTesutet kue y GpyHKIMjH Tpajamba u BepoaTtHohe u (1/s/ha)
s P1% P2% P5% P10% P50%
(MuH)

10 588 513 423 362 218
20 371 324 268 229 138
30 2r! 242 199 171 103
60 164 143 118 101 61

3.19. TexHHUKOM JOKYMEHTAlMjOM MpEABHIETH MeCTa 3a Y30pKoBame 3a notpebe
HCIIUTHBAKa OHOXEMHjCKHX M MEXaHHYKHX NapaMeTapa KBaJMTeTa OTNaAHHX BOJA Mpe H mocie
npeuninhaBarka 0/l CTpaHe OBIamheHOr NpaBHOT JIMLA;

3.20. OnBoheme aTMocdepcke BoAe ca GMUMKIMCTHYKE CTase MPEABHICTH IONPEYHHUM H
NOAYKHHM Harubom crase;

3.21. Ha MecTuMa m3auBa atMoc(epcke KaHalH3aluje, MPOjeKTOBATH MPONHCHY M3JIMBHY
rpaljeBHHY €a MCITyCHOM I7aBOM H xabibuM moksonueMm. M3mis tpeba na je opjentucan ka
HH3BOJIHOj CTPaHH BOJOTOKA, Ha 0ko 50 cm M3Hax npojexToBanor (nocrojeher) ana;

3.22. Ha mectuma ykpmTama HHGpacTpykType (KablOBCKMX BOJIOBA, BOJAOBOAA H
KaHATH3alMje U CJ1.) ca BOAOTOLMMA B BOAHHM 00jekTHMa, 06e3bemutn ctabuanoct obana u axa
BOJIOTOKAa W BOAHOr O0jeKTa M HENPOMEHJbHBE XHIpay/lH4YKe MapaMeTpe pexHma Teuewa y3
MOIITOBAME YCI0BA HALIEKHHX KOMYHATHUX HHCTHTYIIH]a;

3.23. Ykonuko ce yKpuTame HHpacTpyKType ca BOJOTOLMMA TIJTaHHpa MOA3EMHO,
TEXHHYKO pelnere 0asupaTd Ha OCHOBY NMPOJEKTOBAHUX KAapaKTEPHCTHKA BOJOTOKA, YKPIITAHE
M3BECTH MOJ] IPABHM YTJIOM, YKOIIABAK-EM KPO3 3alITHTHE LIEBHM, TAKO /Ia FOpH-a HBHIIA 3aIITHTHHX
nesH Oyne Ha MuauMyM 1,00 m Henoz npojekToBaHe KOTE JIHA BOJOTOKA;

3.24. Ykonuko ce yKpinTame HH(pacTPyKType ca BOAOTOLMMA IUIAHHPA HAI3€MHO — Y3
MOCTOBCKE KOHCTPYKIIHj€ H MPOITYCTE, MPEIBHIETH /Ia CE NIOCTaB/bakbe BOJIAa H3BE/IE Y 3alITHTHHM
1IeBHMa ca HU3BOHE CTPaHe, IPH YeMy J0Hha HBUIIA 3alITHTHHX 1IEBH HE CME€ OUTH HHKA 011 JI0H-E
MBHIlE KOHCTPYKIIHj€ MOCTOBA M MpOIMycTa. 3a MoCTaB/bamke HHPPACTPYKTYPHHUX KaOJIOBCKHX H
JPYTHX BOJOBAa HA KOHCTPYKIMjy MOCTA HJIH TpPOIMyCTa MPHOABHTH CArjacHOCT HHCTHTYLHje
HaJIIEXKHE 3a MyTEBE;

3.25. 3a neonuie napanenHor Bohema HHOPACTPYKTYpe ca BOJOTOLMMA M BOAHHM
o6jexTHMa Tpacy NpeABHAETH, 110 MOryhHOCTH, BaH rpaHHIIa BOJHOT 3€MJBHIITA, BaH NpeaBrleHe
Tpace peryJIucaHor BOJOTOKA, OJHOCHO, BaH KOPHTA 3a BEJIHKY BOJLY, HA MUHHMAJIHOM OJICTOjakby
on 5 m ox OpameHe HOXKHIIE HACHTIA;

3.26. 3a ykpwitame W mnapanenHo Bolema HHPPACTPYKTYpe ca BOJIOTOLMMA INPEIBHICTH
nponmMcHO obenexaBame Tpace;

3.27. TeXHHUKOM JOKyMEHTALIHjOM JaTH JieTa/baH OIHC TEXHOJIOTHje rpajihe, TaKko 1a ce He
yrpo3e NpOTHLU@jHH NPOQHI U BOAOBOIH, OIHOCHO BOJHH PEKHM, Kao M Ja C€ MpeiMepoM H
TpepadyHOM [peJBUIM MO3WIIMja Be3aHa 3a N0BOheHe OKOJHOT TepeHa y 30HH KOpHTa Yy
NpBOGUTHO CTame 10 3aBPIIETKY PanoBa;

3.28. TexHHYKOM JOKYMEHTAIIHjOM MpEABHAETH MoceOHe Mepe 3alliTHTE YKOJIHMKO Cy Ha
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