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1 BbBEAEHUE

HacTtoAwmatr Aoknas oTpasfABa HAMpaBEHWUTE  MHXKEHEPHO-XUAPOIOKKM
npoy4BaHMA BbB Bpb3Ka C MNPOEKTMpaHe Ha HOB MOCT Ha p. AHTpa B rp. [abposo.
OcHoBHaTa Uen e onpejensHe Ha MakCMMaJIHUTE OpasMEpPUTE/IHU BOAHM KOJMYeCTBa 3a
XapaKTepHW opa3mepuTenHn obesneveHoctn - 1,0%, 0,1% u 5.0% mamM CboTBETHO 3a

NOBTOPAEMOCT Ha MAaKCMMAJIHOTO BOAHO KonmyecTBo 1 nbT Ha 1000, 100 1 20 roamHu.

CbrnacHo C JencTBalMTe Y HAaC HOPMATMBHM M3UCKBAHMA NPM Ha/MuMe Ha
macuBHM (CTOMAHOGETOHHM) MOCTOBM CbOPBIKEHMA, CbLUMTE Ce MpoBepsBaT 3a BUCOKA
Bb/lIHA C BEpPOATHOCT 3a npeBuleHne 1,0%, KaTo B TO3M C/y4ald HEOBXOAUMMSAT
MMHMMaNEeH HopMmaTtmBeH 3anac ot 0,25 m go narepute n 0,50 m go gonHMA pbb Ha

FOPHOTO CTPOEHE.

B npoueca Ha Npoy4BaHeTO Ca M3M0J13BaHUN CiegHnTe JaHHU U MaTepUan:

> KaptoB matepuan B M - 1:25000 3a onpegensHe Ha opoxuaporpadCcKkmMte eseMeHTU A0
MyHKTa.

> Atnac HPB, 1973

> Mopeanua “XmuaposiornMyeH roauwHuk” - nsg. N'YXmM-bAH, Codus;

> XnaponornyeH cnpaBoyHuK - Tom |l 1 Tom I

> “CnpaBoyYHMK 3a Banexute B bbarapma” - usa. “Hayka u uskycrteso”, Codus

> Mopeamua” MeTeponornyeH roauwHuk” - nsg. N'YXMm - bAH, Codus.

> “Knumart Ha bvarapua” - msg. BAH

> “KnumatmyeH cnpaBoYHMK - Banexu B bvarapua “ - usg. bAH

> MeToaM 3a aHa/IM3U U U3YUCNEHUA HA MAKCMMANHMA peYveH OTTOK - MoHorpadua, npod. CTp.

Fepacumos, 1998 r.

> [aHHU 3a KIMMAaTUYHUTE eNIeMEHTU: CPeAHOMECEYHUTE U eKCTPEMHU TeMnepaTypu Ha
Bb34yXxa, Mpa3a, CHe)HaTa MOKpMWBKa, CpeHOMECEYHUTE U CPEAHO - MHOTOrOAMWHNTE BaN€KHMU
CYMM, MaKCUMasiHUTe 24-4acOBM BaneXM, U3NapeHMeTo U BATbPa, KOMTO OKa3BaT CbLECTBEHO
BAMAHME 3a (OpMMpaHe Ha MOBBPXHOCTHMTE BOAM, Pa3NOJIONKEHM B 6AM30CT A0 NpOyYBaHMUA

panoH. Te3n JaHHM ca CMCTeMaTU3UPaHM B NOAXOAALM TabaAULM.



OPOXUAPOIrPA®CKU U KIMMATUYHU XAPAKTEPUCTUKU
OBLUA XAPAKTEPUCTUKA

Bogoc6opbT Ha peka AHTpa Ao rp. MabpoBo ce Hamupa B JyHaBCKMS paloH Ha
6acelHoBO ynpaBnieHue, LieHTpanHa CeBepHa bbarapusa, KbaeTo € M reorpadCKuAT

LEeHTBbP Ha CTpaHaTa.

PenedbT Ha paloHa € CMNHO MpecevyeH W MpeAcTaB/ifBa Mopeauua OT Maslku
A0/IMHU, NPOPA3aHM OT AepeTa U 0Bpasu, TECHWU PUA0BE M 6MIa CbC CTPbMHM CK/IOHOBE.
PenedHute hopmu Ca YCNOXKHEHU OT CbBPEMEHHWUTE €PO3MOHHM MPOLECH, M3Pa3ABaLLM
ce ype3 pasBUTMETO Ha CKJIOHOBE, HACWMMM, HAHOCM M TepacupaHus OT YoBeluKaTa

JleMHoCT.

TepeHbT € HaceyeH, C 06L, HaK/JOH Ha ceBep, C MEKM 3a06seHu 6mna u
OTHOCMTE/IHO TECHM, CbC CTPbMHM CKJ/IOHOBE, TEPEHM Ha pekuTe. Ha cesep TepeHbT

opMmpa 30Ha C MOYTH PaBHUHEH XapaKTep.

K/IMMAT

Bogoc6opbT nonaja M3LAA0 B 30HAaTa HA YMEPEHO - KOHTMHEHTA/IHMA K/IMMaT.
Ctapa n/jaHMHa € BarkHa K/iMMaTMyHa nperpaga. OT ceBep M CEBEPOM3TOK HaxaysaT
CTYAEHM Bb3YLIHM MacK Npe3 3umara, a npes NATOTO - TOMJIM U BNlaXKHU CEBepo3anaHu
BETpOBe, WABalM OT AT/JAHTMYECKMA OKeaH. HenocpegcTBeHata M 6AM30CT A0
BMCOKOM/IAaHMHCKM MacMBM U FOJIEMMAT MPOLEHT FOPCKM NIoLWM 06YCNaBAT NpoABAeHUATA
Ha K/JMMaTta B 30HaTa, 3a KOMTO Ca XapaKTepHW MO-BMCOKMTE MMHMMaJIHW TemnepaTypu
npes 31Mmara M no - HUCKM MaKCUMaJIHU Mpe3 NATOTO, B CPaBHEHME C OCTaHaslaTa 4YacT Ha

cTpaHata. CpegHaTa rogmiuHa Temnepartypa e okosio 9 - 10° C.

3umata B [aBpOBCKMA peErMoH € MeKa (cpeaHa sHyapcka temnepartypa - 1,6°C), ¢
06MNHU cHeroBanexu. CpeaHOroAMILHUAT 6PoM AHM CbC CHEXKHA NOKPMBKa e 41,4, Tsa ce
3aabpxa ot 100 go 110 AHM, @ B NO - BUCOKMUTE MNAHMHCKM MECTHOCTM - YYBCTBUTEJIHO

noeeye. Banexute ca MasIko Hag CcpeaHMTe 3a cTpaHaTta - 880 MM.

MaKCMMYyMbBT Ha BasieXuTe e npe3 meceuute MaKn n IOHHU, & MUHMUMYMDBT - Npe3
eceHTa. MbrimMre ca xapaKTepHM 3a €CEHHO - 3UMMHUTE Meceuu. [lpoaBaBat ce B
KOT/IOBUHHHUTE WU OOJIMHHUTE  pa3llMpeHnA, KbAaeTo O0OMKHOBEHO MMa TrONEMM

NMPOMMLLIEHM NPEANPUATUA MM HAcesIeHn MecTa - rpag Mabpoeo.



TEMMEPATYPA HA Bb34YXA B °C

CpefHo Mece4yHM TemnepaTypa Ha Bb3gyxa

MeceyHunTe M roguwHW Temnepatypu Ha Bb3gyxa, MO JaHHM OT KAMMATMYHMA

CrpaBoYHUK Ha P.bbarapua (BasvieH 3a nepuoga 1931-1985r.) 3a craHuma TpaAsHa ca

AageHu B Tabmua 1. MbpBMsA eceHeH Mpa3 HacTbMBa Npes M. OKTOMBPM.

Tabnmua 1

CtaHuma

v

Vi

Vil

Vil

Xl

Xl

FopgnwHo

Fa6poBo

1,5

1,0

4,9

11,0

1

5,6

18,9

21,0

20,5

16,6

11,4

6,5

1,2

10,6

CpeaHO MeceYyHa MaKcMMasiHa TemnepaTtypa Ha Bb3gyxa
CpegHO MaKCcUMMasHM Temnepatypu Ha Bb3fyxa 3a nepuopa 1931-1985r., ce

Hab/ilo4aBat npe3 mecewl aBryct (Tabsuvua 2). CpeaHUTe MaKCMMasiHM TemnepaTtypu Ha

Bb3ayxa gocturat 1 HagsuwasaT 39 0C.

Tabnamua 2
CraHuma | | I 1] \% v VIio|ovie | v | oIX | X | X | X r°'q:”‘“
Fa6poso | 58 | 8,2 | 10,8 | 14,3 | 19,3 | 20,5 | 23,2 | 23,8 | 20,1 | 16,8 | 10,1 | 6,9 | 11,7

CpeaHo Mece4yHa MMHMMaJIHa TeMnepaTypa Ha Bb3ayxa
CpefHO MeceyHMTe MMHMMANIHM TemrnepaTypu Ha Bb3fyxa 3a nepuoga 1931-

1985r., ce HabawaaBaT Npe3 3MMHUTE Meceun U aoctmrat go - 25,3 0C. BbB BUCOKMTE

4aCTM Ha Bop,oc6opa a6CONMOTHUTE MMHUMAJTHU TemMnepartypu Ca oTpuuaTesIHM npes

BCUYKM MeCEUM C U3KJIIOUYEHME Ha JIeTHUTE Meceum (Tabamua 3).

Tabnuua 3
CraHuma | | [ In v v Vi [vi v x| X Xi Xil r°“:‘““
Fa6poso |-8,8 | -8,8 | 0,4 | 69 | 13,4 | 16,8 [18,7|17,6(12,7| 7,6 | 1,8 | -50 | 8,9
BANEXHU

CpefHo Mece4yHa, Ce30HHa M rogMLUHa CyMa Ha Basiexkute (mm)

Hanvue e ACHO mM3pas3eHO Ce30HHO pasnpefenieHn Ha Banexute. Te ca Hau-

ro/leMu Npe3 MeceumTe MaK, IOHWU M 1011 U Hal-MasiK1 Npes Mecel, centemepu (Tabamua

4).
Tabnmua 4
CtaHuusa | i (mi{iv | v [vli|vl|vi IX]| X | Xl | XIl |[3uma|nponer |nAto|eceH|roanuHa
Fa6bpoBo |59 |49 | 49 | 78 |109|123| 95 79 | 56 | 60| 61 | 57 | 165 235 297 | 176 | 875




MaKcMManH1 AEHOHOLWHM BaneKu (mm) C pa3/iItvHa ob6e3ne4YeHoCT 3a roguHa

Tabnmua 5
O6e3neyeHocT P %

CraHuusa

2 5 10 50
Fa6poBo 99 86 75 47
Kpbcrey, 90 83 76 53
TpABHa 72 67 62 47
ApsaHoBo 110 88 72 41

no4su
Hait - pa3npoCcTpaHeHUTE BMAOBE Ca TbMHOCMBUTE, CUBUTE U I-(aCbﬂBMTe FOPCKH

no4ysu, NJ1IaHUHCKO IBagHUTE, aslyBUaJIHU U AeslyBUA/THU NOYBU.

CusBu 20pcKuU nNo4su - Te3M MOYBMU Ca XapaKTepHM 3a lNpeabaskaHa C HaAMOPCKa
BmMcounHa ot 800 go 1000 M. O6pasyBaT ce B YC/IOBUA HA YMEPEHO - KOHTMHEHTA/IEH
K/IMMaT M MMAT AACHO M3pa3eH XYMYCEH XOPM30HT, KaTo XYMYCHOTO CbAbp}aHue e A0 5
%, a oOWMAT 3anac Ha xyMyc Bapupa ot 20 go 25 1/aka. lMpuTtexkaBaT HeGAAronpUSATHU
(PU3MKO- MEXAHUYHM CBOMCTBA M MOHMMKEHA BOAOMPOMYCK/MBOCT KaTo pe3ynTtar oT
TEXKUA CU MEXaHM4YeH CbCTaB. 3a MoBMLIABaHE Ha MJIOAOPOAMETO Ha CMBWMTE FOPCKM
NnoyBMU € HEOBX0AUMO MPOBEXAAHETO HA peamLa MEPONPUATUA, KaTo BbpXYy TAX Morat Ja

6bAaT OTrIEXKAaHM 3MMHa MLeHULA, eYEMMK, PbK, acysl, OBOLWMSA, JloLEPHa U Ap.

AnysuasHo - snusadHume no4ysu - Te Ca PasnpoOCTPaHEHW MPEeAMMHO Mo
nopeuyveTo Ha p. AHTpa. HamupaT ce Ha 3a/MBHMTE Tepacu Ha peKuTe M ca Gorati Ha
CKa/IHM MaTepuasm M XyMyCHM BellecTsa. Te 3aAbpsKaT Bfiarata fo - NPOAb/IXKUTENHO
BPEME M Ca NOAXOAALM 3a OTI/IeXKAaHE Ha 3e/1eHYyLM. 3a NoBuMLIABaHe Ha N10A0POAMETO
MM e HeobXoAMMO Aa ce npeanassaT OT 3ab/aTABaHE M 3acONfABaHE. 3a Cb¥KajeHue

OTHOCMUTEJIHUAT UM AN € Ma/TbK Ha TepMTopMATa Ha 06LLMHA [abpoBo.

Kagasume 2opcku no4su - pasnpoCTpaHEHW Ca BbpPXY BMCOKMTE CK/IOHOBE Ha
Crapa nnaHvHa - B MecTa C HagMopcKa BucovmHa Hag 1000 M. Te ca CUMAHO epo3upanu,
MMaT JIeK MeXaHMYeH CbCTaB M Ce OT/IMYaBaT C HUCKO naogopoaue. O6pasyBaHM ca
BbPXY KUCEMM CKaNM, NACBYHWULM U FMHECTM WKCTH. MoaxoadAwm ca 3a oTr/iexjaHe Ha

PBbXK, OBEC M KapTO(bM, HO C€ HYXAaAT OT BapyBaHe U KOM6MHMpaHO TOpeHe.

PACTUTE/ZIHA NOKPUBKA
lonamoto pasHoob6pasue Ha penedHUTe M MOYBEHO - KIMMATMYHM YCNOBUA Ha

TepuTopuaTa Ha o6wmHa MabpoBo ca Cb3jasu YC/0BMA 3a PasBUTME HAa €4HO FO/IAMO
MHOroo6pasue oT pacTuMTesiHM BuaoBe. MeorpacdCKOTO pasnosioxeHue Ha BoJoc60pa Ha
pekata 61aronpuATCTBA PasnpOCTPAHEHMETO Ha MNpPeAMMHO ECTeCTBEHO pacTAlaTta

LLUMPOKOJIMCTHA PaCTUTENIHOCT, NpeAacCTaBe€Ha OCHOBHO OT 6YK U 4b6.



I'Ipe3 nocnegHunTe rogmMHM ce HacCtaHABaT M3KYCTBEHO BHECEHUTE MUII0JIMCTHU
BnaoBe, npeacrtaBeHM rJlaBHO OT 6enua w 4yepeH 60p ropCKMTe MacmBM Ca

pa3npoCTpaHeHW NPEAMMHO B MIAHUHCKMUTE PaMoHM.

B paioHa Ha o6upHa FabpoBo MMa 26 946 xa ropuM cbC cpefHa Bb3pacT 58
roAMHMU, KOMTO 3aeMaT OKOJIO MoJIoBMHATA OT oblata M Teputopus. Mo - rosisama vact ot
ropckMTe HacaxaeHua (56,5%) ca pasnonoxeHn B CpeaHMA MNAHUMHCKM MNOAC C
HaAMOpCKa BMcoYMHa oT 600 - 1800 M 1 (43,5%) nonagaT B AOJIHMA PAaBHMHHO - XBJIMUCT
noac or 0 - 600 M HagMopcKa BMcOouYMHA. lopcKaTa pacTMTENHOCT B paloHa e

npezcTaBeHa OT TPU OCHOBHM IPyMNM HacaxKAeHMA:
e eCTeCTBEHM CEMEHHM HacaxXKAeHMA OT BYK U MaJIKo Abb U rabbp;
e  eCTeCTBEHM M3ABHKOBM OT Liep, 3MMEH Abb, 6/1aryH U rabop;

®  U3KYCTBEHU HacCaXXgeHUA OT 6an u 4YepeH 60p, CMDBpY, akauumA, 4YepBeH

Ab6 U1 Tonona.

C no-mMasKko yyacTMe ce cpelaTt SABOp, LWeCTW/, 4Yepella, SCeH, JMna,
TpeneT/mMKa, 6pe3a, TypcKa /lecKa, K/eH, 6s/1a Mypa M HAKOM E€K30TMYHM BMAOBE -

BEMMYroB 60p, IMCTBEHULA, KEABP.

Cpewat ce 1 XpacToBM BUMAOBE: NI€CKa, 10T, APAH, YepeH 6b3, WMNKa, TPbHKa M
Ap.; NONyXpacTh: KbMMHa, MasiMHa 1 Ap. borato e BMAOBOTO pa3HOO6pasme OT AbpBECHM
BMJOBE, HO OCHOBEH AbpBeceH BMJ, AaBall, 06/MKa Ha ecTecTBeHata pacTMTENIHOCT, €
6YKbT, KOMTO € C HaM-roiAMo yyactue. /lpyrata xapakTepHa ocobeHocT e, ye 77% oT
ropute ca C T. Hap. CreuMasHoO npeAHasHayeHWe, KaTto 3aliMTHM Fopu, BOAOXPaHHM
30HM, NPOTMBOEPO3MOHHM, MESIMOPATMBHU, PEKPEALMOHHM FOpU U TEPUTOPMM, 3eJieHa

30Ha 1 4p.

YacT oT BUCOKOCTEOBNEHNTE BYKOBM KOMIJIEKCU Ca O(POPMEHMU KATO JIeConapKoBe

- “Tpaamine”, “baxkaap”, “bakoMcku 6aup”, napk “CuHkeBmua” u ap.



XNAPONOXKKA U3YHEHOCT

M3cneaBaHUAT BOJOCOOP € YacT OT ropHaTa MpUTOYHOCT Ha pevyHaTa cMcTema Ha
p. fAHTpa. HaM-6nM3KkaTa XMApPOMETpMYHA CTaHuMA oOT HauuoHanHaTta onopHa
MOHUTOPUHroBa cuctema Ha HUMX e XMC 23650/74, KoATo ce HaMMpa Ha MOCTa Ha peKa

AIHTpa B HenocpeAcTBeHa 6/1M30CT A0 M3C/eABaHUsA yyacTbK. Ha durypa 1

B Tabnmua 6 ca npeacTaBEHW OpoOXMAPOrpaCKUTE XapaKTEPUCTUKM Ha
XMAPOMETPUYHATA CTaHuMA (XMC 74). B Tabnmua 7 ca AafA€HM OCHOBHMUTE
CTaTUCTMYECKM TMapaMeTpU Ha XMAPOJIOKKUA pej Ha CpeaHOMeCEeYHUTE BOAHMU

Konnyectea. Ha (bmrypa 2 ce BMMXJA TeHAEHUMATA Ha M3MEHeHMe Ha OTTOKa 3a

nepuoaa.
Tabnmua 6
Xmc Kota Jlata Ha F, L, H,
Ne MecTononoxeHue . Peka
Ne peuka, M OTKp1BaHe km2 M M
74/ 19.11.1958
1 23650 Fa6poso 360,75 . p. AHTpa 285,0 25,8 781




4 CPEAEH OTTOK

Ha curypa 1 e nokasaH xogorpacda Ha CpeaHOMECeYHWUTE BOAHM KOMYeCTBa 3a

nepuoga 1981-2012 r. B tabsmua 7

@ [m¥s] CpeaHoOMeseYH BOOHM KONWYecTEa 33 23650 (1981-2012)
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®urypa 1.
Tabnmua 7
57. 23650/74 p.AuTpa - [abposo
XWOPOMETPHYHA CTaHUMA chx:;j]“';rz ';L’;g" Ha “;”0’“9’:;1: [ Mg;ﬁﬂ?ien[aﬂszﬁ —

23650/T4 p.AxTpa - Fabposo 3.950( 3.613| 3340 1.682] 0426| 1492 2973 4.321

Qms] CpeqHoroqUIHK BOAHW KONWYEC TBA 3a 23650 (1981-2012)

10.200

8200 + Q cporoa l
8200 + Q cp 19812012 i

7900 L -« Trend | | 1.I
| “

6200 + f |

| f
5200 + . l'l Jl—:j_h‘;ﬂ(

4200 &

/NN | A NPT 11
= VAV

2200
1200 +

0200 i

FPESESESELEEETEEEELP S PESEFEFEFS S
rof,.

®urypa 2.



Ta6bnamuya 8. CpegHOMeCEYHM U CPeAHOroAMIIHM BOAHM KONMYEeCTBa MpoTMyallm
no peka AxTpa B rp. Nabposo (XMC 23650/74)

Bun MECEYHW BOOHU KONMUYECTBA [mYs]
rOAuHN | 1l 1] v Vv VI Vi VIl IX X Xl Xl

1981 -2012 | 3.573| 5237 6.063| 7.060| 5500 3.900| 3.925| 2.334| 2.194| 1.928| 2.447| 3.342

cyxa 3.106| 4.320| 5.083| 6.400| 4279 4008 2944| 2104 1.703| 1.642| 1.863| 2613
cpepHa 3535 4.229) 5996| 7.277| 7.707) 3.925| 4.027| 2207 1.783| 1.862| 3.159| 4.477
BriaXHa 4689 8628 8.390| 8.289| 5452 3.622| 6.035| 3.024| 3.846) 2.664 2.868| 3.549

BuTpelHorogMwHo pasnpegeneHye npu pasnnyHy no BNaXHOCT roguHu 3a 23650

Q [m3/s]

Dcyxa
o1981-2012
BcpenHa
DenaxHa

®durypa 3. BbTpeWwHOroAgMIHO pa3npegenieHne Ha CPefHOMECEYHUTE BOAHM
KosimyecTBa 3a nepuoga 1981-2012 r, cpegHa (PUKTMBHA roamHa 3a nepuofa, cpejHa
roimHa, cyxa rogmMHa u BaaxHa roguHa.

CHOTHOWEHWE Ha MUHUMAINHKU, cpedHn U MakcUManHU BOAHW KonuvecTea [m3/s]
3a 23650

min cp
0.359 3.950

max
686.000

®urypa 4. CbOTHOWEHUE MEXAY MMHUMAIHUTE, CPEeAHUTE U MaKCMMasIHUTE
BOAHM KomndecTBa uamepeHn B XMC 23650 3a nepuoga 1981-2012 r.

10



MAKCUMAJIHN BOAHU KOJIMMECTBA B CTBOPA HA MOCTA

M3cnegBaHeTO € OrpaHMYEeHO A0 onpedensHe Ha MaKCUMManHUTe
opasMepuTesIHM BOJHM KO/JMYecTBa 3a p. AHTpa 3a XapaKTepHuTte
opa3mepuTenHu obesneyeHoctM - 5, 1 n 0.1% wMAM CbOTBETHO 3a
NOBTOPAEMOCT Ha MaKCMMaJZIHOTO BOAHO KoamnyecTtBo 1 nbT Ha 20, 100 u
1000 roauHu.

CbrnacHo AencTBalMTe HOPMATMBHM JOKYMEHTM 3a MPOEKTUPaHe
Ha KOpeKuun Ha peku (Hopmu 3a npoeKkTupaHe Ha XMAPOMeIMOpPaTUBHM
cnctemn”, MMHUCTEpPCTBO Ha 3emegenuneto u ropute, Ad ,,Bonpoekt”,
Codua, 1991) ca B cuna cnegHMTe opasmepUTeNHU BOAHM KOAMYECTBa:

Yn.106.(1) KopeKummTe Ha pPeKM U CbOPBXKEHMA 3a 3almTa OoT
HaBOAHEHME Ha CEeJICKOCTOMAHCKM nJowM Cce opa3mMepsaBaT  3a
06e3nevyeHoCT Ha HOPMAJIHOTO BOAHO KOAMYeCTBO 5%, KaTo pe3sepBara ce
npoBepsBa 3a 06e3Me4YeHOCT Ha MAaKCMMAJIHOTO BOAHO KO/mM4yecTBo 1%.
Mpu 3awmtenn nnowm nog 30 ha 3a 1 km AgbakuHa Ha poHTa
opa3mepuTesniHaTa obe3nevyeHocT e cboTBeTHO 20% M npoBepka 3a 5%.
Jonycka ce W pgpyra 06e3neyeHoCT cnej, TeXHMKO-MKOHOMMYECKa
060CHOBKa.

(2) KopeKumn Ha peku M gepeTa 3a 3awmrta OT HABOAHEHME Ha
HaceneHn mMecTa, MHAYCTPUAIHM 30HM U APYru NOAOOHM ce opa3mepsBar
3a 06e3neYeHOCT Ha HOpPMaJIHOTO BOAHO KoanyecTBo 1% M ce nposepasaT
3a 06e3ne4YeHOCT Ha MaKCMMaIHOTO BOAHO Kosin4vecTso 0,1%.

(3) b1nata Ha 3aWMTEHUTE CHOPBKEHMA (AUTU U NOLAMOPHU CTEHMU),
C U3KJIDYEHME Ha Te3u No asn.4, ce NpoeKTMpaT Ha KoTa hopcupaHo BOAHO
HMBO, CHOTBETCTBALO Ha MAaKCMMA/IHOTO (C KOETO ce MpoBepsBa) BOAHO
KO/IMYeCTBO, KOrato pe3epBHaTa BMCOYMHA, KOATO Ce MoJsiyyaBa Haj
HOpManHOTO BoAHO HMBO € oT 0,4 go 0,8 m 3a MaskKM U CpegHU pPeKn oT
0,6 40 1 M 3a rosieMu1 peKu, a 3a HacesieHU MecTa, MHAYCTPUAHWU 30HU U
APYrr nogo6bHu - cboTBeTHO OT 0,5 40 1 M 3a Ma/lkM U CpeaHU PEKM U OT
0,8 go 1,2 m 3a ronemn peku. Korato ce nojiyyaBa No-mManka MU Mo-
ronamMa pesepBHa BMCOYMHA, 3@ KOATO He € HanpaBeHa AOMbJ/HUTENHA
000CHOBKa, Ce npueMaT CbOTBETHO MNOCOYEHUTE MMHUMAZHU WU
MaKCMMaJIHU CTOMHOCTM.

CbrnacHo ,BpeMeHHM npaBuia 3a MNPOEKTMpaHe Ha OGETOHOBU M
CTOMaHOb6eToHOBU MocCToBe, M3gaaeH 1973r. ot AN ,, TexHuka”. B rnasa |
- MpeaBapuTenHM npoyysaHma, oT T. 1.2.3 pgo 1.2.6. ce paeart cnegHute
U3MUCKBaHMA:

e MocToBe NO rnaBHM M MHbPBOCTEMEHHM MbTULWA Ce€ Opa3mepsBaTr C
ob6e3neyeHocT 1%, a Te€3M OT MO - HUCHK Knac - ¢ 2%. MNpu ocobeHu
cnyvyan obesnevyeHocTTa MoXe Ja 6bAe M MOo-masika, CbOTBETHO
MOTMBUPaHA C TEXHMKO-UKOHOMUYECKMUTE YC0BMA 3a MNPOEKTUpaHe
(TexXHMYyecKkoTo 3ajaHue);
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e Ham-HMCKaTa TOYKa OT BpbXHATa KOHCTPYKLUMA TPSA6BA Aa € HaM-Manko
Ha 50 cm Hag opasmepuTeNnHoOTo BOAHO HMBO M Ha 1,00 m Hag Hero,
MNPV ONACHOCT OT NJlaBaly AbpBeTa U NpegMeTH.

CuMtam, 4Ye B KOHKpPETHMA c/yyYand TpsbBa fAa ce npuoxKat
M3UCKBaHUATA Ha BpeMeHHMTe npaBuia 3a NpoeKTUpaHe Ha O6EeTOHOBM M
CTOMaHOOETOHOBM MOCTOBE, KaTO BpbxHaTa KOHCTPYKUMA He TpsAbBa Aa
OTHEeMa OT CeYeHMEeTOo Ha KopeKumAaTa.

KakTo e nokasaHo B pa3zen 3 B rpaHMumMTe Ha Bogocbopa MMma camo
eaHa XMAPOMETPMYHA CTaHUMA, KOATO B KOHKPETHMA C/yyYan e
pa3noJsioXkeHa B HenocTeAcTBeHa 6/IM30CT [0 M3C/e[BaHMA YyYaCTbK M
MOXe Ja Obae M3non3BaHa AMPEKTHO KaTo CTaHuuA aHanor. ToBa e
ctaHuma XMC Ne 23650/74, kaTo opoxuaporpadcKkmMte napameTpu 3a
Bogocbopa A0 CTaHUMATa ca NoKasaHu B Taamua 6.

M3umcneHmaTa ca M3BbPLLEHM B C/leAHATa NOC/Ie40BaTENHOCT:

M3unmcnsBaHe M MOCTPOSBAaHE HA E€MNMpUMYHA KpvBa  Ha
06€3Mne4YeHOCT Ha MaKCMMaIHMTE BOAHM KOMYECTBA 3a CTAHUMATA-aHaIor
No AEUCTBUTENIHU AaHHM;

Orlpe,qenﬂHe Ha CTaTUCTMHECKU NapaMeTpu 3a  pa3/iMdHU
pasnpeaeneHna 1 no CtTaH4apTHUTE METOIU;

U3uncnasaHe W nocTtpoABaHe Ha cCepuAa TEeOPUTUYHU KPMBU Ha
06€e3nNe4YeHOCT Ha MaKCMMasHMA OTTOK  3a CTaHUMATa-aHasior npu
pa3/indyHM  pasnpegeneHna MU CbOTBETHU CTATUCTUYHECKKM TMapaMeTpu ¢
M360p Ha MepoJaBHa KpuBa Ha 06e3MeYeHOCT Ha MaKCMMasIHUTe BOAHM
KoJin4ecCTBa 3a aHa/iora,;

OnpeaensHe Ha opasMepUTE/IHUTE MaKCMMa/lHM BOAHM KOJIMYeCTBa
C XapaKTepHa 06e3ne4YeHoCT 3a pasraexaaHua npodu.

3a CTaHumMATa-aHaNor € M34YncsieHa M NOCTpoeHa eMnUpUYHa KpmBa
Ha o06e3ne4yeHOCT Ha MaKCUMMaZHUMA OTTOK, KaTo eMnMpu4yHaTa
o6e3neyeHoCT e onpegeneHa no opmynata Ha Benbyn:

m
N +1

P= *100 (%);

OnpegeneHn ca CTAaTUCTUMYECKMTE MapamMeTpu Mo «MeToj Ha
MOMeHTUTE”, “MeToa Ha onopHuMte opauvHatM” U “meTtog  Ha
MaKCMMaNHOTO npasgonogobue”;

M3unMcneHn ca M ca NOCTPOEHM CepUs TEOPETUYHM KPUBM Ha
06e3MeYeHOCT Ha MaKCUMMa/sHMA OTTOK 3a Pas/IMyHM pasnpeseneHusa u
cnej aHanu3, Kato Ham-aobpe onucBalla M3XOAHUTE JaHHM € MpueTa
KpMBaTa Ha 06e3ne4yeHoCT 3a OWMHOMWMANHO  pasnpejesieHue U
CTaTMCTUYECKU NapameTpu, onpeaeneHu no “metos Ha MOMeHTUTe”.

12



AHanusMpaHu ca NoApoO6GHO NpemMuHanInTe BMCOKM BOAM 3a LesvA
HabnwgaBaH nepuoa OT  oduuManHO  Nyb6/AMKYBaHM  AaHHM  3a
perucTpypaHmTe BUCOKUTE BOAM, KOMTO 3a nepuoga oT 1961 r. go 1984 r.
ca ny6/IMKyBaHU B “XMAPOJIOTMYEH CNPaBOYHMK Ha pekuTe B bbarapma”,
a 3a nepuvoga ot 1985 r. pgo 2014 r. e wm3nonssaHa oduuManHa
XMAPONOrMyHa MHdopMauma, cneupanHo 3akyneHa ot HAMX npu BAH 3a
HYXXAMTE Ha HaCTOALLETO U3CNe BaHe.

XUAPONOXKKMAT pel, CbCTaBEH OT FOAMLIHUTE MaKCMMaslHM BOAHM
KosmyecTBa 3a p. AHTpa npu XMC 23650/74 e pageH B Tabamua 9. Tou
ob6xBalla nepuoga - 1961 - 2014 r.

Tabnmua 9.

lNoanna Qmax| TloaunHa Qmax| loannHa Qmax
1961| 51.600 1980( 115.000 1998 41.000
1962| 212.000 1981| 118.419 1999 41.000
1963| 135.000 1982 21.699 2001 13.630
1964| 93.500 1983 31.000 2002 53.099
1965| 132.000 1984 40.500 2003 47.779
1966| 240.000 1985 78.000 2004 54.799
1967| 24.800 1986 205.000 2005 192.000
1968| 47.400 1987 93.000 2006 61.700
1969| 94.000 1988 96.500 2007 64.250
1970 99.500 1989 20.399 2008 76.000
1971| 116.000 1990 88.700 2009 51.600
1972| 179.000 1991 686.000 2010 66.000
1973| 157.000 1992 82.500 2011 27.500
1974| 26.600 1993 58.000 2012 62.200
1975| 146.000 1994 12.479 2013 105.000
1976| 45.300 1995 47.900 2014 118.000
1977| 72.000 1996 67.500
1978| 119.000 1997 59.500
1979| 122.000 1998 41.000

CbwmAT e wum3cnegBaH 3a “npeAacTtaBUMTEsIHOCT” C nomMouTa Ha
CNeHUTE KpUTEPUU:

EAHOpPOAHOCT - KpUTEPMM Ha MaHH - YUTHM - peabT € egHopoAeH npu 5 %
HMBO Ha 3HAYMMOCT, T.€. npu 95 % foBepuUTENIHA BEPOATHOCT;
He3aBUCUMOCT - KpuUTEpUM Ha Bana - BondoBuTy - peabT € CbCTaBEH OT
He3aBMCUMM YJIeHOBE 3a 5 % HMBO Ha 3HAYMMOCT, T.e. npu 95 %
JoBepUTEIHa BEPOATHOCT;
YneHoBe HenpuHagaexalimM Ha nepmMoa € HabslaeHUA (M3BbHPEHM
YNeHOBE) - KpuTepui Ha py66-bek, npu 10 % HMBO HasHAYMMOCT Mam 90%
JOoBepUTEsIHa BEPOATHOCT peAbT He CbAbpXKa U3BbHPEAHU YJIEHOBE.

OT M3N0XKEeHOTO CriefBa, Ye XMAPOJIOKKMAT pes e npeacTaBUTeNIeH
M MOXe Ja 6bJe M3cne[BaH C MeToAUTE Ha YEeCTOTHMUA aHaNM3.

CTaTUCTUYECKMTE NapaMeTPU Ha XMAPONOKKMA pel, U34YUCIAEHU MO
MeToZa Ha “MoMeHTuTe”, ca AajeHu B Tabamua 10.
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s

WATER DISCHARGE |

Ta6nmua 10.

CTaTMCTMYEeCKM NapamMeTbp 3a xmap.pes
CpeaHO apUTMETMYHO m3/s 95.544
CTraHA4apTHO OTK/IOHEHUE m3/s 97.508
KoeduumeHT Ha acumeTpus - 4.4155
KoeduumeHT Ha Bapuaums - 1.0206

EMnupryHaTa 06e3neyYeHOCT Ha Y/IEHOBETE OT XMAPOJIOKKMA pes e
n3ymcneHa no cdopmysiata Ha Belbyn, KOATO 3a €KCTPEMHU XMAPOJIOKKM
XapaKTEPUCTUKU € 3a NpeanoyYMTaHe, C Oorjiej Ha ToBa ,Ye Cb3jaBa M
M3BECTHM pe3epBu. EMnMpryHaTa o6e3neyeHoCT e JajeHa B Ha ¢urypa 5.

Yantra Gabrovo

2004 - ' : . . : : :
Obszervation : : : : : :
BOD 1 - Cure
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Mon-exceedance probability (Mormal paper £ Chegodayey) BHYFRANPLUS
®urypa 5. EMnMpMyHa KpyBa Ha 06€3neY4eHocCT.

TeopeTnyHaTa KpvBa Ha 06e3MeyeHOCT e u3cneaBaHa 3a 3 BMAa
pasnpegeneHne Ha NAbTHOCTTA Ha BEPOATHOCTUTE - JIOrapUTMMYHO-
HopmasiHo, nor-lMupcoH Il Tun n GEV (General Extreme Values). 3a uenta
ca M3MoJ3BaHM JBa CTaHAapTHM naketa nporpamu: HEC-SSP 1.1
(Hydrologic Engineering Center - Statistical Software Package),
pa3paboTeH OT Koprnyca Ha BoeHHWUTe uHxeHepu Ha CALL, (U.S. Army Corps
of Engineers) n HYTRAN Statistical Software.

Ha cneppawmte ¢urypu u Tabamum ca nokasaHu MoaydYeHuTe
pe3ynTaTH, 3aJ€HO C rpaHULMTE Ha 95% AoBepuTeNeH MHTepBa.
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WATER DISCHARGE (ma/ls)

Yantra Gabrowao
Lognormal (Maximurn Likelihood)
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Mon-exceedance probability (Mormal paper / Chegodayev) SHTFRANFLLS

®urypa 6. TeopeTnyHaTa Kp1Ba Ha 06€3MeYEHOCT - JIOrapUTMUYHO-HOPMAIHO

pasnpegeneHue.
Results of the fitting
Lognormal (Maximum Likelihood)
T q XT Standard deviation Confidence interval (95%)
10000.0 0.9999 1149.8 331.39 500.18 1799.5
2000.0 0.9995 835.10 216.60 410.48 1259.7
1000.0 0.9990 719.13 176.96 372.23 1066.0
200.0 0.9950 489.84 104.17 285.62 694.05
100.0 0.9900 406.60 80.084 249.60 563.60
50.0 0.9800 331.72 59.815 214.46 448.99
20.0 0.9500 244.44 38.305 169.34 319.53
10.0 0.9000 186.34 25.660 136.04 236.64
5.0 0.8000 134.14 15.898 102.97 165.30
3.0 0.6667 98.680 10.488 78.119 119.24
2.0 0.5000 71.566 7.2712 57.312 85.821
1.4286 0.3000 48.395 5.2496 38.104 58.686
1.2500 0.2000 38.183 4.5253 29.311 47.054
1.1111 0.1000 27.486 3.7849 20.066 34.906
1.0526 0.0500 20.953 3.2835 14.516 27.390
1.0204 0.0200 15.440 2.7840 9.9819 20.897
1.0101 0.0100 12.596 2.4810 7.7327 17.460
1.0050 0.0050 10.456 2.2236 6.0968 14.815
1.0010 0.0010 7.1221 1.7525 3.6864 10.558
1.0005 0.0005 6.1331 1.5907 3.0147 9.2515
1.0001 0.0001 4.4543 1.2838 1.9377 6.9710
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WATER DISCHARGE (m3/s)

Yantra Gabrovo
J-parameter lognormal (Maximum Likelihood)
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Mon-exceedance probability (Mormal paper / Chegodayey)

SHYFRANPLUS

®urypa 7. TeopeTMyHaTa KpMBa Ha 06€3neYeHOCT - 3 NapameTpMUHO
JIorapMTMMYHO-HOPMAJTHO pasnpejeneHue.
Results of the fitting

3-parameter lognormal (Maximum Likelihood)

T q XT Standard deviation Confidence interval (95%)
10000.0  0.9999 1112.9 410.68 307.79 1918.0
2000.0 0.9995 811.59 261.55 298.85 1324.3
1000.0 0.9990 700.23 210.72 287.14 1113.3
200.0 0.9950 479.29 118.93 246.15 712.44
100.0 0.9900 398.78 89.286 223.74 573.82
50.0 0.9800 326.17 64.838 199.07 453.28
20.0 0.9500 241.25 39.724 163.38 319.13
10.0 0.9000 184.52 25.688 134.16 234.88
5.0 0.8000 133.34 15.592 102.77 163.91
3.0 0.6667 98.433 10.474 77.901 118.97
2.0 0.5000 71.631 7.5525 56.825 86.437
1.4286 0.3000 48.621 5.4965 37.845 59.396
1.2500 0.2000 38.436 4.6279 29.364 47.509
1.1111 0.1000 27.730 3.7812 20.317 35.143
1.0526 0.0500 21.166 3.4345 14.433 27.899
1.0204 0.0200 15.605 3.4346 8.8715 22.338
1.0101 0.0100 12.727 3.6124 5.6454 19.809
1.0050 0.0050 10.555 3.8511 3.0056 18.105
1.0010 0.0010 7.1605 4.4377 -1.5391 15.860
1.0005 0.0005 6.1498 4.6704 -3.0060 15.306
1.0001 0.0001 4.4290 5.1402 -5.6478 14.506
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Yantra Gabrovo
Log-Pearsaon type 3 (Methode SAM)
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Mon-exceedance probability (Marmal paper / Chegodayey) SHYFRANPLUS

durypa 8. TeopeTmMyHaTa Kp1Ba Ha o6e3nedeHocT - Jlor-MupcoH Il Tun (Metoa

SAM).
Results of the fitting
Log-Pearson type 3 (Methode SAM)
10000.0  0.9999 1386.8 934.15 N/D N/D
2000.0 0.9995 964.83 517.57 N/D N/D
1000.0 0.9990 815.78 390.50 N/D  N/D
200.0 0.9950 532.92 186.02 N/D N/D
100.0 0.9900 434.65 128.69 182.36 686.94
50.0 0.9800 348.56 85.678 180.60 516.52
20.0 0.9500 251.29 46.708 159.72 342.85
10.0 0.9000 188.62 28.053 133.63 243.62
5.0 0.8000 133.92 16.466 101.64 166.20
3.0 0.6667 98.248 11.071 76.545 119.95
2.0 0.5000 70.589 7.7640 55.368 85.809
1.4286 0.3000 47.834 5.3337 37.378 58.290
1.2500  0.2000 37.946 4.4259 29.270 46.623
1.1111 0.1000 27.649 3.6812 20.433 34.866
1.0526 0.0500 21.365 3.3946 14.710 28.020
1.0204 0.0200 16.039 3.3045 9.5606 22.517
1.0101 0.0100 13.274 3.3177 6.7705 19.778
1.0050 0.0050 11.181 3.3442 4.6248 17.737
1.0010 0.0010 7.8869 3.3597 1.3007 14.473
1.0005 0.0005 6.8983 3.3368 0.35688 13.440
1.0001 0.0001 5.2009 3.2269 -1.1251 11.527
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Yantra Gabrovo
Log-Pearson type 3 (Method of moments (BOB), base = 10)
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Mon-exceedance probability (Normal paper / Chegodayey) SHYFRANELLS

®urypa 9. TeopeTMyHaTa KprBa Ha obe3neyveHocT - Jlor-MNupcoH Il tTun (metoa
Ha MOMEHTHUTE).

Results of the fitting

Log-Pearson type 3 (Method of moments (BOB), base = 10)

T q XT Standard deviation Confidence interval (95%)
10000.0  0.9999 1568.0 6296.7 N/D N/D
2000.0 0.9995 1081.8 2743.8 N/D N/D
1000.0 0.9990 910.16 1771.4 N/D  N/D
200.0 0.9950 585.27 438.23 N/D N/D
100.0 0.9900 473.00 191.33 97.921 848.07
50.0 0.9800 375.11 153.12 74.929 675.29
20.0 0.9500 265.37 183.87 N/D N/D
10.0 0.9000 195.46 159.45 N/D  N/D
5.0 0.8000 135.26 98.191 N/D N/D
3.0 0.6667 96.638 37.003 N/D  N/D
2.0 0.5000 67.328 18.851 30.372 104.28
1.4286 0.3000 43.802 58.139 N/D N/D
1.2500 0.2000 33.849 72.085 N/D  N/D
1.1111 0.1000 23.738 81.508 N/D N/D
1.0526 0.0500 17.732 83.808 N/D N/D
1.0204 0.0200 12.772 82.879 N/D  N/D
1.0101 0.0100 10.261 80.750 N/D N/D
1.0050 0.0050 8.3975 77.936 N/D  N/D
1.0010 0.0010 5.5585 70.114 N/D N/D
1.0005 0.0005 4.7362 66.555 N/D N/D
1.0001 0.0001 3.3689 58.476 N/D  N/D
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Yantra Gabrovo
Log-Pearsan type 3 WWRC)
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®urypa 10. TeopeTnyHaTa KpuBa Ha obe3neyveHocT - Jlor-MupcoH Il TMn (MeToa

WRC).
Results of the fitting
Log-Pearson type 3 (WRC)
T q XT Standard deviation Confidence interval (95%)
10000.0  0.9999 1293.5 826.56 N/D N/D
2000.0 0.9995 913.74 464.77 N/D N/D
1000.0 0.9990 777.62 352.92 N/D N/D
200.0 0.9950 515.60 170.77 N/D N/D
100.0 0.9900 423.19 119.04 189.82 656.55
50.0 0.9800 341.48 79.958 184.74 498.23
20.0 0.9500 248.17 44,281 161.36 334.98
10.0 0.9000 187.37 27.054 134.33 240.41
5.0 0.8000 133.76 16.201 102.00 165.52
3.0 0.6667 98.448 11.003 76.877 120.02
2.0 0.5000 70.890 7.7399 55.716 86.063
1.4286 0.3000 48.053 5.3282 37.608 58.499
1.2500 0.2000 38.090 4.4396 29.387 46.793
1.1111 0.1000 27.690 3.7165 20.404 34.976
1.0526 0.0500 21.327 3.4337 14.596 28.059
1.0204 0.0200 15.924 3.3334 9.3889 22.458
1.0101 0.0100 13.116 3.3338 6.5806 19.652
1.0050 0.0050 10.990 3.3457 4.4313 17.549
1.0010 0.0010 7.6514 3.3237 1.1357 14.167
1.0005 0.0005 6.6531 3.2845 0.21418 13.092
1.0001 0.0001 4.9468 3.1383 -1.2055 11.099
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Yantra Gabrovo
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EHYFRANFLUS

®urypa 11. TeopeTnyHaTa KpuBa Ha obe3neveHocT - meTog GEV (MakcumanHo

npaesgonogo6bue).

Results of the fitting

GEV (Maximum Likelihood)

T q

10000.0
2000.0
1000.0
200.0
100.0
50.0
20.0
10.0
5.0
3.0
2.0
4286
.2500
111
.0526
.0204
.0101
.0050
.0010
.0005
.0001

R QUL K\ (U QU (U QI (|

XT Standard deviation Confidence interval (95%)

0.9999 2021.5 1534.7 N/D  N/D

0.9995 1206.3 715.68 N/D  N/D

0.9990 961.93 504.61 N/D  N/D

0.9950 560.16 209.26 N/D  N/D

0.9900 439.54 137.67 N/D  N/D

0.9800 341.83 87.712 169.88 513.78
0.9500 240.20 45.480 151.04 329.36
0.9000 179.38 26.323 127.78 230.99
0.8000 128.81 14.851 99.692 157.92
0.6667 96.115 9.8439 76.817 115.41
0.5000 71.467 7.1422 57.465 85.468
0.3000 49.997 5.2866 39.633 60.360
0.2000 40.090 4.6075 31.057 49.122
0.1000 29.025 4.1770 20.836 37.213
0.0500 21.637 4.2562 13.293 29.981
0.0200 14.731 4.7063 5.5052 23.958
0.0100 10.781 5.1412 0.70229 20.860
0.0050 7.5407 5.5933 -3.4243 18.506
0.0010 1.7798 6.6006 -11.160 14.720
0.0005 -0.18438 7.0017 -13.911 13.542
0.0001 -3.9591 7.8529 -19.354 11.436
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Mor-exceedance probability (Normal paper / Chegodayev)

®urypa 12. TeopeTuyHaTa KpuBa Ha obe3neyeHocT - metog GEV (MeTog Ha

npeTeraeHnTe MOMEHTH).

Results of the fitting

GEV (Method of weighted moments)

T q XT Standard deviation Confidence interval (95%)
10000.0  0.9999 2354.9 2608.6 N/D N/D
2000.0 0.9995 1353.5 1151.0 N/D N/D
1000.0 0.9990 1062.5 790.08 N/D  N/D
200.0 0.9950 597.56 303.77 N/D N/D
100.0 0.9900 462.28 191.51 N/D  N/D
50.0 0.9800 354.66 115.69 N/D N/D
20.0 0.9500 245.04 54.553 138.09 351.98
10.0 0.9000 180.84 28.875 124.23 237.45
5.0 0.8000 128.46 15.379 98.308 158.61
3.0 0.6667 95.192 10.450 74.705 115.68
2.0 0.5000 70.476 7.7381 55.307 85.646
1.4286 0.3000 49.249 5.3981 38.667 59.831
1.2500 0.2000 39.562 4.5074 30.726 48.399
1.1111 0.1000 28.833 4.3840 20.239 37.427
1.0526 0.0500 21.727 5.2045 11.524 31.930
1.0204 0.0200 15.131 6.6237 2.1458 28.116
1.0101 0.0100 11.379 7.6741 -3.6656 26.423
1.0050 0.0050 8.3126 8.6499 -8.6447 25.270
1.0010 0.0010 2.8902 10.621 -17.932 23.712
1.0005 0.0005 1.0501 11.360 -21.220 23.320
1.0001 0.0001 -2.4730 12.874 -27.712 22.766
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Cnegq aHanM3s Ha npeacTaBeHMTE  MO-rope  TEeOpPEeTUYHMUTE
pasnpeaeneHua KaTto MepogaBHO € M36paHo pasnpeaeneHuve no - Jlor-
Mupcon Il Tvn. CbwoTo € NpUeTo KaTto CTaHZapTHO 3a MaKCMMYMMUTE Ha
BUCOKMTEe Bb/HM B CALL. Mo TpuTe npeactaBeHW MeToda MoJlyyeHuTe
pe3y/itaTM No ToBa pa3npejesieHMe ca MoYTM  aHaslorMyHu. Kato
OKOHYaTe/IHM Ca NpUeTH pesyataTute no metoga SAM, KouTo ca AajeHu B
cnejBallaTta Tabsmua 11.

Tabnmua 11.

Pt T ronuan Qpt Q-95% 0Q+95

% m?/s m>/s m3/s
0.10 1000 815.78 N/D N/D
1.00 100 434.65 182.36 686.94
2.00 50 348.56 180.60 516.52
5.00 20 251.29 159.72 342.85
10.00 10 188.62 133.63 243.62
20.00 5 133.92 101.64 166.20

3ab6enexku:

B kosioHU 3 u 4 ce dasam kKoopduHamume Ha 95% dosepumesieH uHmMepsas 3a
abcollomHuKe KeaHmMuJ/u, 0adeHu 8 KOJIOHA 2.

KpvBaTa Ha 006€3ne4YeHOCT 3a MaKCUMMaNHUTE TFOAMLLUHM BOAHM
KO/IM4yecTBa NpM CTBOPA Ha MOCTa MOXe Ja Ce MHTepnoMpa NnocpeAcTBOM
nonynapHara ,,opmyna Ha bongakos” u Ha COoKonoBCKKU. To3M noaxos e
Hanb/JIHO onpaBAaH NopaaM 6AM30CTTa Ha CeYEHMEeTO C XMAPOSorMyHaTta
CTaHUMA M MJIABHOCTTA B M3MEHEHEUTO Ha OpoxXuaporpadckuTe
XapaKTEPUCTUKM Ha BOAOCO6OpHS 6GacewH. [lopagy He3HauuTesHaTa
pas/MKa B naowumte Ha Bogoc6opute npu Mocta M XMC 23650/74
npenopbyYBam AMPEKTHO Aa Ce No/s3BaT pe3ysTatuTe oT Tabamua 11.

Ha cnepBawmte 2 CHUMKM Ce BMXKAA KOPMTOTO Ha peKa AHTpa
3aCHeTM Mo Bpeme Ha KatacTpodasHOTO HaBogHeHue oT 1991 r, koraTo
MAaKCMMaJIHOTO BOJHO KOJIMYECTBO € OLieHeHOo Ha 686,00 m3/s (eaMH nbT
Ha okos0 500 rogmuu).
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FABPOBO - XXUBWAT rPAL

®urypa 13. U3rnes Ha KOPUTOTO Ha p.AHTpa OT HaBogHEHMETO 1991 . (M3TOYHMK

MHTEpPHET).




®urypa 14. U3rnes Ha KOpPMUTOTO Ha p.AHTpa oT HaBoagHeHMETO 1991 r. (M3TOYHMK

MHTEpPHET).
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XUAPAB/IMMHU U3SYUCNEHUA 3A OMNPEAENAHE HA MAKCUMAJIHUTE
OPA3MEPHUTE/IHUN BOAHU HUBA B 3OHATA HA MOCTA

6.1. METOAUKA 3A NPOBEXAAHE HA XUAPABJINYHUTE U3HYUCJIEHUA

XvuApaBaMYHUTE M3YUCIEHMA HA MOCTa Ca PpeanmsMpaHM C nomMowTa Ha
maTtematmyeckmnsa mogen HEC-RAS (Hydrologic Engineering Center - River Analysis System)
Bepcma 4.1.0, paspaboTeH OT Kopnyca Ha BoeHHuTe uHxeHepu Ha CALL (U.S. Army Corps of
Engineers). CbWwMAT e Ha/iMyeH 3a CBOGOAHO nos3BaHe MHTepHeT cTpaHuuaTta Ha HEC u
MOHACTOSAILLEM € eMH OT HAM-LUMPOKO U3MO3BAHUTE XMIPABIMYHM MOZENM 3a U3YMC/IBAHE HA
OTKPUTU TedyeHus. MogensbT dyHKuMoHMpa noga Windows 1 npuTexkaBa rpacmyeH MHTepdeic
M OTAeNeH, He3aBUCMM apXMB 3a OOMEH Ha pas/IMYHUTE TUMNOBE [JaHHWM, KOEeTO Y/JecCHsABa
3HAYUTEJIHO BBBEXKAAHETO M PEBU3MPAHETO HA BXOAHMTE JaHHM W BU3yasM3MpaHe Ha
nonyyeHute pesyntatu. [locnegHata BepcuA BKAWMBA M peguua HOBM  MOAYAM  3a

Moze/IMpaHe Ha HeCTauMOHApHU npouecn epo3nA Ha pe4HoTo4bHO U Ap.

HacTtoawmTe nsuncneHma ca npoBefeHn 3a yC/oBMATa Ha CTauMOHApHO TeyeHue,
KaTo CblMUTE Ce€ OCHOBaBaT Ha WHTEPAKTMBHO pellaBaHe Ha e4HOAMMEHCMOHANHOTO
ypaBHeHMe Ha eHeprmata (YpaBHeHWeTo Ha bepHynM) ¢ nomowTa Ha MeToda Ha

cTaHgapTtHata ctbnka (Chaudry, 1993), npu chnegHuTe XMNoTesu:

e CTauMoHapHO TeYeHMe: HAMA MPOMEHW Ha AbAGOYMHUTE M CKOPOCTUTE B AaAEHO
ceyeHue C BpeMeTo.

e [lnaBHO M3MEHSALLO Ce TeuyeHue: npeanosiara ce pasnpegesieHue Ha HanAraHeTo no
XMAPOCTaTUYEH 3aKOH.

e EaHOAMMEHCMOHANHO [ABUMMKEHWE: eAMHCTBEHaTa KOMMOHEHTa Ha CKopocTTa e
Haco4eHa Mo Nocoka Ha TeYEHMETO.

e HaksnoHnte ca MankuM, no-manku ot 10%, nopagu KoeTo Abn60OYMHaTa e
npeAcTaBUTE/IHA 3a MME30METPMYHAaTa BUCOYMHA.

e TeyeHMWeTo e C TBbPAMN HEPA3MMBAEMM FPaHULIM, KOETO HEe NO3BOJIABa €pO3MpaHe MK
oT/laraHe Ha HaHOCK B PEYHOTO JIEF/10 (MPOMEHM B HaNpeYHUTE CeYEHUS).

Mpn ropHMTE XMNOTE3M YpaBHEHUETO HA EHEpruATa MexXay ABe ceyeHus, S1y S2

Ha €4HO € JHOOMMEHCHUOHA/IHO TeYEHME MMa CheaHNA BN

V2 2
N - , 2
ntnta =ttt ey =tk
2 2

KaTo 3a ceyeHuda 1 u 2 ca U3noa3BaHU CbOTBETHO cnegHuTe o3HavyeHuA:

Z - NpeBMlIEeHNE Ha AbHOTO Ha HANpe4YHOTO CeYeHue CrnpAamo M36paHa paBHUNHa
Ha CpaBHEHUE;

y - AbNGOYMHA Ha BOJATa B HAMPEYHOTO CeYeHUE;

T - KoerMUMeHT Ha eHepruAarta, KOI\;iTO OTYMTA HEPABHOMEPHOTO pasnpejeneHue

Ha CKOPOCTHUTE B HANPYHOTO Ce4YeHne;
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V- cpeAHa CKOpPOCT Ha TEYEHMETO B HANpPEYHOTO CEYEHME;
g - 3eMHO YCKOpeHue:
he - 3ary6u Ha eHeprusa mexay cevenma 1 n 2.
3arybuTte Ha eHeprus he, ce onpeenaT oT uspasa:
_ Vﬂ Vﬂ
B, =L Sy +C0 ai-L— —
2 g 2g
KbaeTo:

L - Ab/KMHA HA YYaCcTbKa;

7 - HaknoH Ha TPUEHE B Y4aCTbKa;
C - KoedMUMEHT Ha 3aryouTe OT paslMpeHMEe M KOHTPaKUMA Ha CeYEHUETO.
Bb3npueTta e xunotesarta, Ye XMApaBJMYHMUTE 3arybu OT TpUMEHe B JajeH
y4acTbK OT TEYEHMEeTO MpU HEPaBHOMEPHO JBMXEHME ca CbluuTe, KakTo npu
paBHOMEPHO ABuXeHWe. ToBa JoMnycKaHe No3BoJiABa fa ce MNPUJIOKM YPaBHEHUETO Ha
MaHuHr (lle3u) 3a onpefensHe Ha HaK/OHa Ha TpMEHe B €4HO HanpeyHo ceyeHue,

OTKBAETO Ce noJiydaBa:
-1
0=k 54
KbAeTo:

Q- BOAHO KOJIMYECTBO;

K - nponycKHa XapakTep1cTuKa:

g=-l.4r¥
bl
KbAeTo:

N - KoedUUMEHT Ha rpanaBmMHa No MaHuHr;
A - nnowy Ha HaNnpeyHoOTO CeyeHue.
Rh - xnapaBanyeH paguyc.

OcBeH 3a XMAPaB/IMYHO M3UYMC/IABAHE HA OTKPUTU TEYEHWUA, MOAENbT
npeanara Bb3MOXHOCTM 3a M3YMC/IABaHE Ha peauua CbOPbKEHWA, BKIOYUTENHO
MOCTOBE M BogocTouM. B To3n cnyyan ce onpefenat 3arybute Ha €eHeprus oT
KOHTpaKuMATa NpM BXOLHOTO CeYeHWe, BOAHOTO HMBO B TPBOHMA Yy4yaCTbK M Cnej

pa3wnpAaBaHe Ha Te4eHNETO NpU U3xoda cies CbOpbKEHNETO.

XnapaBan4HUTE NapameTpu M TUMNOBETE TeYeHMsA, KOMTO Ce Cb3aasaT B 30HaTa

Ha MOCTOBETE Ca MoKasaHu Ha gurypu 15 u 16.
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®urypa 15. - [ledpuHrpaHe Ha TeuyeHMeTo B 30HaTa Ha MocTta. (Source HDS-1)

CrimMBOIM M3nNon3BaHM Ha durypa 15:

- Qa, Qb, 1 Qc, BoAHM KO/IMYECTBA B pa3/IMYHM HYAaCTU Ha TEYEHMETO.
-Wwub, CbOTBETHM LUMPOYMHM Ha TEYEHUETO M Ha MOCTA.

- hi, ABNGOYMHM B pa3/IMUYHM TOUKM NO Ab/IKMHA HA TEYEHMETO.

- av2/2g, CKOpOCTEH Hamnop.

- S, HaK/IOH Ha BoAHaTa NOBbPXHOCT
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®urypa 16. Pexxnmu Ha TeyeHHeTo npu moctosete. (Source HDS-1)

CrmBosIMTE M3Mon3BaHu Ha durypa 15 BKAKOYBaT:

- YN - HOpPMaJiHa AbA60YMHa.

- YC - KPUTMYHA AbJ60YMHA (B Pas/IMyHM HanpeyHu NpodmiM No Ab/KMHA Ha
pekKaTa.

MognpuweaHeTo (h1) ce MamepBa CNPAMO JIMHUATA HA HOPMaJIHUTE AbJIGOYMHM
6e3 edeKkTa Ha MocTa B noaxoaHua npodua (Section 1). J/IMHMATA Ha BOAHOTO HWMBO
CbBnaja c NMe3oMeTpuyHaTa IMHKUA. TA ce noslyyaBa B pe3ynTaT Ha 3aryoute Ha Hamop M
TpaHcdopmaumATa Ha eHepruaTa Ha TEYEHUETO OT KOHTPaKUMATa M pasWMPEHUETO U OT
onopmte Ha MocTa. [lognpuwBaHETO NpM MOCTa CbLU0 MOXKeE Aa Ce Ab/IKM Ha T.H.
"CTeCHEHM yC/I0BMA", NPM1 KOUTO Ce Cb3AaBa KPUTMYHA AbJ60YMHA B CTECHEHOTO CeYeHHe
M OTTaM MoArnpMiLBaHe Ha TeYEHMETO HaZg Hero. Bcuyko ToBa ce mocTpupa Ha durypa
3, KbAETO Ca NOKa3aHW pas/IMyHUTE PEXMMMU Ha TEYEHMEeTO, KOMTO ce nojayvyasaT npw
Ha/M4Me Ha MOCT.

e Tun | - CbCTOM Ce OT CMOKOMHO CbCTOAHME HA TEYEHMETO B MOAXOAHMA
YYacTbK, MOCTa U M3XOAHMA YYaCTbK CJief] HEro M TOBa € HaM-pa3npOCTPAHEHUS PEXMM
CbllecTByBaLY, B NpaKTMKaTa.

o Tun IIA u |IB npeactaBnABaT CMOKOMHO CbCTOSHME B MOAXOAHMSA YYaCTbK,
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KOEeTO € CTECHEHO NPM MOCTA A0 CTEMeH Ha MosBa Ha KPUTUYHA AbJGOYMHA NPU HEroBMSA
usxogd. Mpu Tun IIA, BOAHOTO HMBO NpPU KPUTMYHATa AbJ60YMHA € MO-HUCKO OT HMBOTO Ha
HeHapylleHaTa BOAHA MOBBPXHOCT 3a HOopmasiHata AbsidounHa. pu Tun 1IB, BogHOTO
HUBO NPU KPUTMYHATa 4bJ604YMHA € MO-BUCOKO OT BOAHATA MOBBPXHOCT 3a HEHapyLleHaTa
HOpMaJiHa Ab/I604YMHA M B TO3M CJlydal € Bb3MOXKHA MosBa Ha XMAPAB/IMYEH CKOK cried
CTECHEHOTO ceyeHue.

e Tun Il - BOAHMAT NOTOK B NOAXOAHMA Y4YaCcbK Ce€ HaMMpa B CBPBbXKPUTUYHO
CbCTOSAHME M OCTaBa TaKbB NpU MpeMuHaBaHe Npe3 mocTa. B To3n cnyyal He ce
nosiyyaBa noAnpulIMTE/IHA KpMBa Haj MOCTA C M3KJ/KYEHME Ha C/y4das, Korato ce
noABABa XMAPABJIMYEH CKOK C/iej, CTECHEHOTO CeYeHue.

Heobxoanmo e BHMMaTeNHO Aa 6bae M3bpaHa MeToAMKaTa 3a M34YMCIABaHe Ha
TEYEHMETO B 30HATa Ha MocTa. He cbluecTByBa MAeasleH METOZ 3a M3UMC/IABaHE, KOMTO
Ja € YHMBEepCasiHO NPUIOXKMM M MO Ta3u MNpUUMHA YeCTO Ce HaJlara CpaBHfBaHe Ha
pesyaTatuTe NOJlyYEHW MO pas/IMUYHUTE METOAM. YCTAHOBEHO €, Ye B MOBEYeTO CJlyyaM
no pasnM4yHMTE METOAM Ce MOoJlyvaBaT CXOAHW pe3yaTaTu, HanpuMmep Npu CpaBHABaHE Ha
€HeprumMHna MeToa (M3Mon3Ball, YpaBHEHMETO Ha bepHynM) C TO3M Ha KOJIMYEeCTBOTO Ha
ABWXXEHUETO.

JeTalinHo onucaHuMe Ha MeTOoAO/IorMATa Ha M3YMUC/IEHME M MaTeMaTUyHMTe
yPpaBHEHMS MOXE€ Ja Ce€ HaMepuM B HapbvHMKa Ha nporpamarta (HEC-RAS Hydraulic

References Manual, 2005).

6.2. PE3YJITATU OT XMAPAB/IMMHUTE U3HYUCJIEHUA

3a HyXAMUTe Ha HacCTOALLETO U3C/eBaHe € HanpaBeHO reofe3n4yecko 3acHeMaHe
Ha ABHOTO Ha peKaTta M npujexawmTte OperoBe MO MPOTEXEHME Ha M3C/ie[BaHMA
yyacTbK. Pe3yntaTute OT 3acHeMaHeTO ca npefctaBeHM B 4YacT “Meogesmnsa”. lNonsBaHu
ca 1 TonorpadCKM KapTM Ha yyacTbKa B mawab 1:5000. Bb3 ocHoBa Ha TonorpadcKarta
CHMMKA Ca M3paboTeHM HanpeyHu npoduan, KOMTO Ca BbBEAEHW KaTO OCHOBa B

MU3YMCAUTENHUA Moaen. PasnosorKeHneTo Ha npodmnme € JaZeHO Ha (DMpra 17.
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®urypa 17. PasnosioxkeHne Ha U3YUCMTENHUTE NPOdM/IM B yHaCTbKa.
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MpY XMAPABNMYHUTE U3YMCIIEHUA Ca M3MON3BAHM CTOMHOCTM Ha KoedMUMEHTA Ha
rpanaevHaTta BbB dopmynarta Ha MaHuHr: n=0.035 3a ocHoBHOTO peyHo sierno u n=0.025
3a OrpagHuMTe CTEHM, KaTo nocjejHMTe ca OUEHEHM Bb3 OCHOBA Ha orjej Ha
CbLUECTBYBALLOTO MO/IOXKEHNE U CPAaBHWUTE/IEH aHAJ/IM3 C IMTEPATYPHU AaHHM M pe3y/TaTtu
OT aHanoruyHu nscnegBanmsa. (Guide for Selecting Manning's Roughness Coefficients for
Natural Channels and Flood Plains United States Geological Survey Water-supply Paper
2339, G.J. Arcement, Jr., V.R. Schneider, USGS).

3a HaM-A0/IHOTO (r/ieflaHo CpeLly TEYEHWMETO) HAmMpeyHo CeYeHue ce Npuema
HOpMaJiHa Ab/IG0OYMHA NPU 3agakeH cpedeH HaknoH 0,0025.

Mo-fony ca npeactaBeHM B TabanudeH U rpadmyeH BUA NOAPOOHM pesynTaTu 3a

BCUYKHN U3HYUNCTTUTETTHU I'IpOCbM}'IM M XapaKTepPHM Opa3MepUTesIHM BOAHU KONIMYECTBa.
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6.3. PE3YJITATHU OT XMAPABNYHUTE U3HYUCJIEHUA

- CbLECTBYBALLO NONOXEHUE

Ta6auua 12. PesynTtati oT NPOBEAEHUTE XMAPABMYHM U3UMCEeHUA 3a Qs4=251.29 m3/s

BogHo KoTta BI'((:;T:O e':g:)ar Xvapasi. CpegHa Hamokp. LUBT)ZitT:a qMHC;O
Mpodun | Konmye-cTBO AbHO HBO nmm;; HaKNoH cKopocT ceyeHue NOBLPXH. opya
343.38 251.29 375.2 | 378.77 | 379.17 | 0.002048 2.8 90.04 30.54 0.52
333.97 251.29 375.21 | 378.74 | 379.15 | 0.002166 2.84 88.65 30.54 0.53
325.1 251.29 375.38 | 378.68 | 379.13 | 0.002408 2.97 85.43 30.43 0.56
315.36 251.29 375.39 | 378.65 | 379.1 | 0.002549 2.97 84.84 30.5 0.57
309.24 251.29 375.33 | 378.64 | 379.09 | 0.002252 2.97 85.78 30.16 0.55
301.45 251.29 375.27 | 378.64 | 379.07 | 0.00207 2.92 87.59 29.93 0.53
292.12 251.29 375.04 | 378.63 | 379.04 | 0.001922 2.86 89.4 29.75 0.51
285.08 251.29 374.94 | 378.59 | 379.02 | 0.002114 2.96 86.48 29.94 0.53
279.51 251.29 375.08 | 378.57 | 379.01 0.00213 2.97 86.18 29.67 0.54
273.12 251.29 375.01 | 378.57 379 0.002015 2.91 87.68 29.8 0.52
264.53 251.29 375.03 | 378.55 | 378.98 | 0.002029 2.91 87.66 29.85 0.52
253.48 251.29 374.97 | 378.52 | 378.95 | 0.002074 2.95 86.78 29.75 0.53
242.86 251.29 374.98 | 378.49 | 378.93 | 0.002107 2.96 86.43 29.68 0.53
229.25 251.29 374.93 | 378.46 | 378.9 | 0.002087 2.96 86.32 29.59 0.53
221.32 251.29 374.98 | 378.43 | 378.89 | 0.002222 3.01 85.14 29.35 0.54
211.81 251.29 374.79 | 378.42 | 378.86 | 0.002015 2.97 86.53 29.12 0.53
200.92 251.29 374.73 | 378.36 | 378.83 | 0.002315 3.09 83.16 28.84 0.56
192.02 251.29 374.92 | 378.34 | 378.81 | 0.002267 3.08 83.5 28.92 0.55
178.72 251.29 374.8 | 378.29 | 378.78 | 0.002419 3.13 81.8 28.68 0.57
169.55 251.29 374.8 | 378.28 | 378.75 | 0.00221 3.06 83.8 28.65 0.55
156.254* | 251.29 374.81 | 378.22 | 378.72 | 0.002394 3.13 81.72 28.53 0.57
142.958* | 251.29 374.73 | 378.21 | 378.68 | 0.002219 3.06 83.7 28.64 0.55
129.662* | 251.29 374.64 | 378.19 | 378.64 | 0.002057 2.99 85.72 28.75 0.53
116.366* | 251.29 374.66 | 378.14 | 378.61 | 0.002211 3.06 83.79 28.65 0.55
103.070* | 251.29 374.72 | 378.05 | 378.57 | 0.002634 3.23 79.3 28.4 0.59
89.775* 251.29 374.58 | 378.04 | 378.52 | 0.002269 3.08 83.11 28.61 0.55
76.4791* | 251.29 374.48 | 378.03 | 378.48 | 0.002045 2.98 85.88 28.76 0.53
63.1833* | 251.29 374.56 | 377.94 | 378.44 | 0.002487 3.17 80.74 28.48 0.58
49.8875* | 251.29 374.48 | 377.92 | 378.4 | 0.002309 3.1 82.66 28.58 0.56
36.5916* | 251.29 374.39 | 377.91 | 378.36 | 0.002139 3.03 84.66 28.69 0.54
23.2958* | 251.29 374.41 | 377.85 | 378.33 | 0.002308 3.1 82.66 28.58 0.56
10 251.29 374.37 | 377.82 378.3 | 0.002296 3.09 82.8 28.59 0.56
7.5 Bridge
5 251.29 374.36 | 377.67 | 378.2 0.00269 3.25 78.78 28.37 0.6
251.29 374.26 | 377.63 | 378.14 0.0025 3.17 80.61 28.47 0.58
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Tabauua 13. Pesyatatv oT NpoBeAeHUTE XMAPABINYHK M3UMCaeHma 3a Qix=434.65 m3/s

BoaHo Kota Brc()ZLao eﬁoe:)?'. Xvapasn. CpeaHa Hamokp. LUBV:)Z?_;'T:a qMHC:O
Mpodun | Konmue-cTo ABHO HHBO TR HaK/oH CKopocT ceyeHne MOBLPXH, opya
343.38 434.65 375.20 | 380.00 | 380.60 | 0.001930 3.42 127.54 30.58 0.53
333.97 434.65 375.21 | 379.97 | 380.58 | 0.001996 3.45 126.27 30.56 0.54
325.1 434.65 375.38 | 379.90 | 380.55 | 0.002210 3.60 122.60 30.46 0.57
315.36 434.65 375.39 | 379.88 | 380.53 | 0.002255 3.56 122.35 30.53 0.57
309.24 434.65 375.33 | 379.87 | 380.52 | 0.002109 3.61 123.19 31.77 0.56
301.45 434.65 375.27 | 379.86 | 380.49 | 0.001989 3.57 125.36 32.17 0.55
292.12 434.65 375.04 | 379.86 | 380.47 | 0.001884 3.51 127.05 31.73 0.53
285.08 434.65 374.94 | 379.82 | 380.45 | 0.001993 3.58 124.59 31.72 0.55
279.51 434.65 375.08 | 379.78 | 380.44 | 0.002084 3.65 123.30 33.81 0.56
273.12 434.65 375.01 | 379.79 | 380.42 | 0.001947 3.56 125.30 31.72 0.54
264.53 434.65 375.03 | 379.77 | 380.40 | 0.001960 3.56 125.20 31.66 0.54
253.48 434.65 374.97 | 379.74 | 380.38 | 0.001995 3.60 124.14 31.58 0.55
242.86 434.65 374.98 | 379.71 | 380.36 | 0.002022 3.61 123.72 31.49 0.55
229.25 434.65 374.93 | 379.68 | 380.33 | 0.002018 3.62 123.40 31.49 0.55
221.32 434.65 374.98 | 379.65 | 380.31 | 0.002139 3.66 122.02 31.35 0.56
211.81 434.65 374.79 | 379.64 | 380.29 | 0.001989 3.64 123.17 31.24 0.55
200.92 434.65 374.73 | 379.56 | 380.26 | 0.002242 3.77 118.94 30.69 0.58
192.02 434.65 374.92 | 379.54 | 380.24 | 0.002191 3.75 119.57 30.99 0.57
178.72 434.65 374.80 | 379.48 | 380.21 | 0.002320 3.82 117.14 30.43 0.59
169.55 434.65 374.80 | 379.48 | 380.18 | 0.002178 3.76 119.20 30.52 0.57
156.254* | 434.65 374.81 | 379.42 | 380.14 | 0.002316 3.83 116.88 30.40 0.59
142.958" | 434.65 374.73 | 379.40 | 380.10 | 0.002184 3.76 119.09 30.51 0.57
129.662* | 434.65 374.64 | 379.39 | 380.07 | 0.002060 3.69 121.32 30.63 0.56
116.366" | 434.65 374.66 | 379.33 | 380.03 | 0.002181 3.76 119.14 30.52 0.57
103.070* | 434.65 374.72 | 379.23 | 379.99 | 0.002497 3.92 114.11 30.26 0.61
89.775* 434.65 374.58 | 379.24 | 379.94 | 0.002227 3.78 118.35 30.48 0.58
76.4791* | 434.65 374.48 | 379.23 | 379.90 | 0.002056 3.69 121.40 30.63 0.56
63.1833* | 434.65 374.56 | 379.12 | 379.87 | 0.002398 3.87 115.58 30.34 0.60
49.8875* | 434.65 374.48 | 379.11 | 379.82 | 0.002264 3.80 117.73 30.44 0.58
36.5916" | 434.65 374.39 | 379.10 | 379.79 | 0.002135 3.73 119.96 30.56 0.57
23.2958* | 434.65 374.41 | 379.04 | 379.75 | 0.002266 3.80 117.69 30.44 0.58
10 434.65 374.37 | 379.01 | 379.72 | 0.002256 3.80 117.87 30.45 0.58
7.5 Bridge
5 434.65 374.36 | 378.80 | 379.59 | 0.002649 3.99 111.98 30.15 0.63
1 434.65 374.26 | 378.77 | 379.53 | 0.002502 3.92 114.03 30.26 0.61
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Tabsmua 14. Pe3yntat oT NpoBeAeHUTE XMAPABAMYHU U3UMCNEHMA 3a Qo 1%=815.78 m3/s

BogHo KoTta Kora Kora Xvapasi. CpegHa Hamokp. lwnpovy. Ha Hncno
Mpodun | Konmye-cTBO AbHO B:Vf‘:oo i:e:;; HaKNoH CcKopocT ceyeHue nBc?éq:;XTS_ q):?m
343.38 815.78 375.20 | 382.03 | 382.96 | 0.001790 4.29 194.43 33.19 0.55
333.97 815.78 375.21 | 381.99 | 382.94 | 0.001852 4.33 191.58 32.70 0.56
325.1 815.78 375.38 | 381.92 | 382.92 | 0.002016 4.48 187.84 32.92 0.58
315.36 815.78 375.39 | 381.91 | 382.89 | 0.001995 4.40 189.42 33.63 0.57
309.24 815.78 375.33 | 381.88 | 382.88 | 0.001950 4.50 189.43 33.33 0.57
301.45 815.78 375.27 | 381.92 | 382.84 | 0.001776 4.36 195.96 35.07 0.55
292.12 815.78 375.04 | 381.90 | 382.83 | 0.001756 4.36 194.67 33.72 0.55
285.08 815.78 374.94 | 381.84 | 382.81 | 0.001861 4.46 189.77 32.83 0.56
279.51 815.78 375.08 | 381.88 | 382.78 | 0.001714 4.31 199.38 36.82 0.54
273.12 815.78 375.01 | 381.78 | 382.76 | 0.001856 4.46 189.54 32.75 0.56
264.53 815.78 375.03 | 381.76 | 382.74 | 0.001868 4.47 189.39 32.80 0.57
253.48 815.78 374.97 | 381.73 | 382.72 | 0.001880 4.49 188.70 32.98 0.57
242.86 815.78 374.98 | 381.71 | 382.70 | 0.001907 4.50 187.94 32.85 0.57
229.25 815.78 374.93 | 381.68 | 382.67 | 0.001895 4.51 188.16 33.23 0.57
221.32 815.78 374.98 | 381.65 | 382.66 | 0.001992 4.55 186.62 33.19 0.57
211.81 815.78 374.79 | 381.64 | 382.63 | 0.001880 4.53 187.63 33.13 0.57
200.92 815.78 374.73 | 381.54 | 382.61 | 0.002102 4.69 181.50 32.66 0.59
192.02 815.78 374.92 | 381.54 | 382.58 | 0.002024 4.64 183.60 33.20 0.59
178.72 815.78 374.80 | 381.45 | 382.55 | 0.002163 4.74 178.86 32.43 0.61
169.55 815.78 374.80 | 381.44 | 382.52 | 0.002072 4.69 181.08 32.49 0.60
156.254* | 815.78 374.81 | 381.38 | 382.49 | 0.002161 4.75 178.61 32.49 0.61
142.958* | 815.78 374.73 | 381.37 | 382.45 | 0.002071 4.69 181.10 32.49 0.60
129.662* | 815.78 374.64 | 381.36 | 382.41 | 0.001986 4.63 183.58 32.49 0.58
116.366* | 815.78 374.66 | 381.31 | 382.38 | 0.002066 4.69 181.24 32.49 0.59
103.070* | 815.78 374.72 | 381.20 | 382.34 | 0.002268 4.83 175.85 32.49 0.62
89.775* 815.78 374.58 | 381.21 | 382.29 | 0.002091 4.71 180.56 32.49 0.60
76.4791* | 815.78 374.48 | 381.21 | 382.25 | 0.001975 4.62 183.93 32.49 0.58
63.1833* | 815.78 374.56 | 381.10 | 382.22 | 0.002198 4.78 177.64 32.49 0.61
49.8875* | 815.78 374.48 | 381.09 | 382.18 | 0.002108 4.72 180.07 32.49 0.60
36.5916* | 815.78 374.39 | 381.08 | 382.14 | 0.002021 4.66 182.56 32.49 0.59
23.2958* | 815.78 374.41 | 381.02 | 382.11 | 0.002104 4.72 180.19 32.49 0.60
10 815.78 374.37 | 381.00 | 382.08 | 0.002093 4.71 180.49 32.49 0.60
7.5 Bridge
5 815.78 374.36 | 380.60 | 381.85 | 0.002608 5.04 168.01 32.49 0.66
815.78 374.26 | 380.57 | 381.78 | 0.002500 4.97 170.35 32.49 0.65
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Tabauua 15. Pesyntat oT npoBeAeHMTE XMAPABIMYHU U3UMCaeHMa 3a Q=686.00 m3/s

(HaBogHeHue ot 1991 roguHa)

BoaHo Kota Kora Kota Xvapasn. CpeaHa Hamokp. Wnpo. Ha Hncno
Mpodun KOJInye-CTBO AbHO B:Vf‘:oo i:i‘;; HaK/0H CKopocCT ceyeHue ::f:;;i q):;q
343.38 686.00 375.20 | 381.35 | 382.19 | 0.001871 4.06 171.90 33.19 0.55
333.97 686.00 375.21 | 381.32 | 382.17 | 0.001935 4.09 169.50 32.70 0.56
325.1 686.00 375.38 | 381.24 | 382.14 | 0.002124 4.26 165.51 32.92 0.58
315.36 686.00 375.39 | 381.23 | 382.12 | 0.002120 4.18 166.43 33.63 0.58
309.24 686.00 375.33 | 381.20 | 382.10 | 0.002055 4.27 166.67 33.33 0.58
301.45 686.00 375.27 | 381.22 | 382.07 | 0.001887 4.17 171.63 35.07 0.56
292.12 686.00 375.04 | 381.21 | 382.05 | 0.001838 4.14 171.59 33.72 0.55
285.08 686.00 374.94 | 381.16 | 382.04 | 0.001939 4.23 167.58 32.83 0.56
279.51 686.00 375.08 | 381.18 | 382.01 | 0.001854 4.15 173.54 36.82 0.55
273.12 686.00 375.01 | 381.12 | 382.00 | 0.001910 4.21 168.11 32.75 0.56
264.53 686.00 375.03 | 381.11 | 381.98 | 0.001923 4.22 167.91 32.80 0.56
253.48 686.00 374.97 | 381.07 | 381.96 | 0.001944 4.24 167.00 32.98 0.57
242.86 686.00 374.98 | 381.05 | 381.94 | 0.001971 4.26 166.33 32.85 0.57
229.25 686.00 374.93 | 381.02 | 381.91 | 0.001965 4.27 166.18 33.23 0.57
221.32 686.00 374.98 | 380.98 | 381.89 | 0.002072 4.31 164.63 31.96 0.58
211.81 686.00 374.79 | 380.97 | 381.87 | 0.001948 4.29 165.68 31.88 0.57
200.92 686.00 374.73 | 380.88 | 381.84 | 0.002189 4.44 160.13 31.39 0.60
192.02 686.00 374.92 | 380.87 | 381.82 | 0.002117 4.40 161.70 31.94 0.59
178.72 686.00 374.80 | 380.79 | 381.78 | 0.002259 4.50 157.78 31.30 0.61
169.55 686.00 374.80 | 380.79 | 381.76 | 0.002153 4.45 159.95 31.33 0.60
156.254* | 686.00 374.81 | 380.72 | 381.72 | 0.002262 4.52 157.48 31.33 0.61
142.958* | 686.00 374.73 | 380.71 | 381.68 | 0.002158 4.45 159.83 31.33 0.60
129.662* | 686.00 374.64 | 380.70 | 381.64 | 0.002061 4.39 162.19 31.33 0.58
116.366* | 686.00 374.66 | 380.64 | 381.61 | 0.002158 4.45 159.85 31.33 0.60
103.070* | 686.00 374.72 | 380.53 | 381.57 | 0.002405 4.60 154.46 31.33 0.63
89.775* 686.00 374.58 | 380.54 | 381.52 | 0.002196 4.47 158.97 31.33 0.60
76.4791* | 686.00 374.48 | 380.54 | 381.48 | 0.002061 4.39 162.19 31.33 0.58
63.1833* | 686.00 374.56 | 380.42 | 381.44 | 0.002334 4.56 155.92 31.33 0.62
49.8875* | 686.00 374.48 | 380.41 | 381.40 | 0.002229 4.49 158.22 31.33 0.61
36.5916* | 686.00 374.39 | 380.40 | 381.36 | 0.002126 4.43 160.58 31.33 0.59
23.2958* | 686.00 374.41 | 380.34 | 381.33 | 0.002231 4.50 158.15 31.33 0.61
10 686.00 374.37 | 380.31 | 381.29 | 0.002222 4.49 158.37 31.33 0.60
7.5 Bridge
5 686.00 374.36 | 380.04 | 381.14 | 0.002619 4.73 150.34 31.32 0.65
686.00 374.26 | 380.01 | 381.08 | 0.002500 4.66 152.57 31.33 0.64
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®ur. 18. HaagnbxkeH npodumn no octa Ha pekaTa C M3YUCAEHUTE IMHMM HA CBOBOAHATA BOAHa NOBBbPXHOCT B 30HaTa Ha MocTa 3a Q5%=251.29
m3/s, Q1%=434.65 m3/s n Q0,1%=815.78 m3/s - cbLeCTBYBALLO NOJIOXKEHWNE
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PE3Y/ZITATU C/IEA] 3ABBPLUBAHE HA Z1IABA OrPAAHA CTEHA

Ta6nmua 16. Pesyntatv oT NpoBeAeHUTE XMAPABAMYHU M3UMCIEHMA 3a Qs%=251.29 m3/s

BoaHo Kota Bléc;Lao e':g; Xvapasn. CpeaHa Hamokp. UJB";Z?;T:a qMHC:O
Mpodun KOJInye-CTBO AbHO HUBO nMHMF; HaKI0H CKopocCT ceyeHue NOBBPXH. opya
343.38 251.29 375.20 | 378.64 | 379.08 | 0.002383 2.93 86.02 30.54 0.56
333.97 251.29 375.21 | 378.60 | 379.05 | 0.002554 2.98 84.37 30.53 0.57
325.1 251.29 375.38 | 378.52 | 379.02 | 0.002903 3.14 80.67 30.43 0.61
315.36 251.29 375.39 | 378.49 | 379.00 | 0.003129 3.15 79.77 30.49 0.62
309.24 251.29 375.33 | 378.47 | 378.98 | 0.002737 3.15 80.73 29.93 0.60
301.45 251.29 375.27 | 378.53 | 378.93 | 0.001945 2.78 90.98 30.47 0.51
292.12 251.29 375.04 | 378.45 | 378.90 | 0.002290 2.97 84.89 28.81 0.55
285.08 251.29 374.94 | 378.41 | 378.88 | 0.002521 3.06 82.64 29.17 0.58
279.51 251.29 375.08 | 378.42 | 378.86 | 0.002289 2.97 86.22 30.64 0.55
273.12 251.29 375.01 | 378.39 | 378.84 | 0.002313 3.00 85.38 30.17 0.56
264.53 251.29 375.03 | 378.37 | 378.82 | 0.002301 2.99 85.85 30.48 0.55
253.48 251.29 374.97 | 378.35 | 378.79 | 0.002266 2.97 86.38 30.58 0.55
242.86 251.29 374.98 | 378.33 | 378.77 | 0.002279 2.97 86.43 30.74 0.55
229.25 251.29 374.93 | 378.31 | 378.73 | 0.002194 2.94 87.52 31.06 0.54
221.32 251.29 374.98 | 378.28 | 378.71 | 0.002324 2.97 86.41 30.65 0.55
211.81 251.29 374.79 | 378.27 | 378.69 | 0.002052 2.90 88.78 30.66 0.53
200.92 251.29 374.73 | 378.20 | 378.66 | 0.002437 3.06 84.08 30.01 0.57
192.02 251.29 374.92 | 378.21 | 378.62 | 0.002152 2.91 88.12 31.01 0.53
178.72 251.29 374.80 | 378.12 | 378.59 | 0.002556 3.10 83.04 30.45 0.58
169.55 251.29 374.80 | 378.11 | 378.56 | 0.002323 3.02 85.29 30.41 0.56
156.254* | 251.29 374.70 | 378.10 | 378.52 | 0.002116 2.93 87.78 30.43 0.53
142.958* | 251.29 374.73 | 378.04 | 378.49 | 0.002329 3.02 85.21 30.43 0.56
129.662* | 251.29 374.71 | 377.99 | 378.45 | 0.002407 3.05 84.34 30.43 0.57
116.366* | 251.29 374.66 | 377.97 | 378.42 | 0.002329 3.02 85.20 30.44 0.56
103.070* | 251.29 374.57 | 377.95 | 378.38 | 0.002153 2.95 87.30 30.46 0.54
89.775* 251.29 374.58 | 377.89 | 378.34 | 0.002331 3.02 85.18 30.46 0.56
76.4791* | 251.29 374.57 | 377.85 | 378.31 | 0.002405 3.05 84.36 30.46 0.57
63.1833* | 251.29 374.51 | 377.82 | 378.27 | 0.002325 3.02 85.24 30.48 0.56
49.8875* | 251.29 374.44 | 377.80 | 378.24 | 0.002183 2.96 86.93 30.49 0.54
36.5916* | 251.29 374.44 | 377.75 | 378.20 | 0.002325 3.02 85.25 30.50 0.56
23.2958* | 251.29 374.48 | 377.68 | 378.16 | 0.002651 3.15 81.86 30.49 0.59
10 251.29 374.37 | 377.66 | 378.12 | 0.002375 3.04 84.69 30.52 0.56
7.5 Bridge
5 251.29 374.36 | 377.54 | 378.03 | 0.002706 3.16 81.45 30.58 0.60
251.29 374.26 | 377.50 | 377.97 | 0.002501 3.08 83.46 30.67 0.58
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Tabnuua 17. Pesyntatu ot npoBegeHUTE XMAPABAMYHU M3UMCeHNA 3a Q1%=434.65 m3/s

Kota Kota LLvpou. Ha Yucno
BoaHo Kota Xvapasn. CpeaHa Hamokp.
BOZHO eHepr. BOZHaTa Ha
Mpocumn KOJIM4e-CTBO ABbHO HaKJIOH CKopocT ceyeHue
HWBO JIMHNA NOBBPXH. Opya

343.38 434.65 375.20 | 379.82 | 380.47 | 0.002234 3.57 122.04 30.58 0.57

333.97 434.65 375.21 | 379.78 | 380.45 | 0.002331 3.61 120.51 30.55 0.58

325.1 434.65 375.38 | 379.70 | 380.42 | 0.002622 3.79 116.36 30.45 0.61

315.36 434.65 375.39 | 379.67 | 380.39 | 0.002699 3.76 115.91 30.53 0.61

309.24 434.65 375.33 | 379.65 | 380.37 | 0.002522 3.81 116.43 30.60 0.61

301.45 434.65 375.27 | 379.72 | 380.32 | 0.001931 3.46 127.22 30.76 0.54

292.12 434.65 375.04 | 379.59 | 380.29 | 0.002317 3.71 117.89 29.04 0.58

285.08 434.65 374.94 | 379.55 | 380.27 | 0.002460 3.78 116.31 29.62 0.60

279.51 434.65 375.08 | 379.58 | 380.24 | 0.002215 3.65 122.07 30.84 0.57

273.12 434.65 375.01 | 379.55 | 380.22 | 0.002274 3.70 120.26 30.33 0.58

264.53 434.65 375.03 | 379.53 | 380.20 | 0.002243 3.67 121.32 30.77 0.58

253.48 434.65 374.97 | 379.51 | 380.17 | 0.002216 3.66 121.88 30.65 0.57

242.86 434.65 374.98 | 379.49 | 380.15 | 0.002212 3.64 122.26 30.89 0.57

229.25 434.65 374.93 | 379.48 | 380.11 | 0.002131 3.61 123.81 31.10 0.56

221.32 434.65 374.98 | 379.44 | 380.09 | 0.002273 3.66 122.00 30.74 0.57

211.81 434.65 374.79 | 379.44 | 380.07 | 0.002058 3.59 124.43 30.72 0.56

200.92 434.65 374.73 | 379.34 | 380.04 | 0.002412 3.77 118.36 30.17 0.59

192.02 434.65 374.92 | 379.36 | 380.00 | 0.002131 3.60 123.96 31.05 0.56

178.72 434.65 374.80 | 379.25 | 379.96 | 0.002467 3.79 117.71 30.53 0.60

169.55 434.65 374.80 | 379.25 | 379.93 | 0.002306 3.73 119.98 30.55 0.58

156.254* | 434.65 374.70 | 379.24 | 379.89 | 0.002154 3.65 122.54 30.56 0.57

142.958* | 434.65 374.73 | 379.17 | 379.85 | 0.002313 3.73 119.85 30.56 0.59

129.662* | 434.65 374.71 | 379.13 | 379.82 | 0.002366 3.76 119.02 30.57 0.59

116.366" | 434.65 374.66 | 379.10 | 379.78 | 0.002308 3.73 119.94 30.58 0.59

103.070* | 434.65 374.57 | 379.09 | 379.75 | 0.002178 3.66 122.11 30.62 0.57

89.775* 434.65 374.58 | 379.03 | 379.71 | 0.002311 3.73 119.89 30.63 0.59

76.4791* | 434.65 374.57 | 378.99 | 379.68 | 0.002361 3.75 119.10 30.64 0.59

63.1833* | 434.65 374.51 | 378.96 | 379.64 | 0.002302 3.72 120.04 30.67 0.58

49.8875* | 434.65 374.44 | 378.94 | 379.60 | 0.002197 3.67 121.80 30.69 0.57

36.5916* | 434.65 374.44 | 378.89 | 379.57 | 0.002301 3.72 120.07 30.69 0.58

23.2958* | 434.65 374.48 | 378.81 | 379.53 | 0.002527 3.83 116.62 30.68 0.61

10 434.65 374.37 | 378.80 | 379.49 | 0.002332 3.74 119.58 30.70 0.59
7.5 Bridge
5 434.65 374.36 | 378.63 | 379.37 | 0.002660 3.89 114.92 30.75 0.62

434.65 374.26 | 378.60 | 379.31 | 0.002502 3.81 117.14 30.85 0.61
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Tabnuua 18. PesynTtaT OT npoBeAeHUTE XMAPaBIMYHM M3uncaeHna 3a Q0,1%=815.78 m3/s

BoaHo Kota Kora Kota Xvapasn. CpeaHa Hamokp.

BOJHO eHepr. BOJHaTa Ha
Mpocumn KOJIM4e-CTBO ABbHO HaKJIOH CKopocT ceyeHue
HMBO JIMHUA MOBbPXH. Ppya

LWupoy. Ha | Ymcno

343.38 815.78 375.20 | 381.85 | 382.84 | 0.001981 4.42 188.35 33.19 0.57

333.97 815.78 375.21 | 381.80 | 382.82 | 0.002056 | 4.47 185.41 32.70 0.58

325.1 815.78 375.38 | 381.71 | 382.79 | 0.002260 4.64 181.19 32.92 0.61

315.36 815.78 375.39 | 381.71 | 382.76 | 0.002242 4.56 182.56 33.63 0.60

309.24 815.78 375.33 | 381.68 | 382.74 | 0.002192 4.66 182.47 33.33 0.60

301.45 815.78 375.27 | 381.76 | 382.69 | 0.001757 | 4.29 196.85 35.07 0.55

292.12 815.78 375.04 | 381.58 | 382.65 | 0.002114 4.62 182.56 33.72 0.60

285.08 815.78 374.94 | 381.54 | 382.63 | 0.002216 4.68 179.32 32.83 0.61

279.51 815.78 375.08 | 381.64 | 382.58 | 0.001910 4.43 194.82 36.82 0.57

273.12 815.78 375.01 | 381.48 | 382.55 | 0.002168 4.67 181.95 32.75 0.61

264.53 815.78 375.03 | 381.48 | 382.53 | 0.002137 | 4.64 183.28 32.80 0.60

253.48 815.78 374.97 | 381.46 | 382.50 | 0.002129 4.64 183.79 32.98 0.60

242.86 815.78 374.98 | 381.44 | 382.47 | 0.002117 4.61 184.31 32.85 0.60

229.25 815.78 374.93 | 381.43 | 382.44 | 0.002052 4.57 186.40 33.23 0.59

221.32 815.78 374.98 | 381.38 | 382.42 | 0.002196 4.64 183.80 33.19 0.60

211.81 815.78 374.79 | 381.38 | 382.39 | 0.002037 | 4.59 186.16 33.13 0.59

200.92 815.78 374.73 | 381.24 | 382.36 | 0.002355 4.81 177.71 32.66 0.62

192.02 815.78 374.92 | 381.29 | 382.31 | 0.002097 | 4.60 185.36 33.20 0.59

178.72 815.78 374.80 | 381.15 | 382.27 | 0.002384 | 4.82 176.55 32.43 0.63

169.55 815.78 374.80 | 381.14 | 382.24 | 0.002273 4.76 179.01 32.49 0.62

156.254* | 815.78 374.70 | 381.14 | 382.20 | 0.002161 4.68 181.89 32.49 0.60

142.958* | 815.78 374.73 | 381.07 | 382.16 | 0.002274 4.76 178.89 32.49 0.62

129.662* | 815.78 374.71 | 381.03 | 382.13 | 0.002307 4.78 178.05 32.49 0.62

116.366" | 815.78 374.66 | 381.00 | 382.09 | 0.002265 4.75 179.11 32.49 0.62

103.070* | 815.78 374.57 | 380.99 | 382.05 | 0.002172 4.69 181.53 32.49 0.61

89.775* 815.78 374.58 | 380.93 | 382.02 | 0.002267 | 4.75 179.05 32.49 0.62

76.4791* | 815.78 374.57 | 380.89 | 381.99 | 0.002299 4.77 178.23 32.49 0.62

63.1833* | 815.78 374.51 | 380.86 | 381.95 | 0.002257 4.74 179.31 32.49 0.62

49.8875* | 815.78 374.44 | 380.85 | 381.91 | 0.002182 4.70 181.26 32.49 0.61

36.5916* | 815.78 374.44 | 380.79 | 381.88 | 0.002256 4.74 179.33 32.49 0.62

23.2958* | 815.78 374.48 | 380.71 | 381.84 | 0.002410 4.84 175.55 32.49 0.63

10 815.78 374.37 | 380.70 | 381.80 | 0.002277 | 4.76 178.83 32.49 0.62
7.5 Bridge
5 815.78 374.36 | 380.44 | 381.63 | 0.002622 4.96 171.11 31.32 0.66

815.78 374.26 | 380.41 | 381.57 | 0.002503 4.89 173.61 31.33 0.65
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Tabauua 19. Pesyntatu ot npoBegeHMTE XMAPABAMYHU M3uMCIeHMA 3a Q=686.00 m3/s

(HaBogHeHue ot 1991 roguHa)

BoaHo Kota Kora Kora Xvnapasn. CpeaHa Hamokp. Wwpou. Ha Hucno
Mpodun | Konmye-cTBO AbHO Boako EeHepr. HaKNoH CcKopocT ceyeHue BoAHata Ha
HUBO JIUHUA NOBbPXH. Opya
343.38 686.00 375.20 | 381.21 | 382.09 | 0.002049 4.17 167.03 33.19 0.57
333.97 686.00 375.21 | 381.17 | 382.07 | 0.002125 4.21 164.57 32.70 0.58
325.1 686.00 375.38 | 381.07 | 382.04 | 0.002358 4.39 160.10 32.92 0.61
315.36 686.00 375.39 | 381.06 | 382.01 | 0.002359 4.32 160.82 33.63 0.61
309.24 686.00 375.33 | 381.03 | 382.00 | 0.002291 4.42 160.95 33.33 0.61
301.45 686.00 375.27 | 381.11 | 381.94 | 0.001814 4.05 174.00 35.07 0.55
292.12 686.00 375.04 | 380.95 | 381.91 | 0.002192 4.37 161.04 32.85 0.60
285.08 686.00 374.94 | 380.90 | 381.89 | 0.002294 4.42 158.64 31.96 0.61
279.51 686.00 375.08 | 380.97 | 381.84 | 0.002037 4.25 170.47 35.97 0.58
273.12 686.00 375.01 | 380.87 | 381.82 | 0.002207 4.39 162.08 31.99 0.60
264.53 686.00 375.03 | 380.87 | 381.79 | 0.002171 4.35 163.39 31.94 0.59
253.48 686.00 374.97 | 380.85 | 381.77 | 0.002165 4.36 163.78 32.05 0.59
242.86 686.00 374.98 | 380.83 | 381.74 | 0.002146 4.33 164.43 31.92 0.59
229.25 686.00 374.93 | 380.82 | 381.71 | 0.002077 4.29 166.29 32.04 0.58
221.32 686.00 374.98 | 380.77 | 381.69 | 0.002229 4.36 163.80 31.96 0.59
211.81 686.00 374.79 | 380.77 | 381.66 | 0.002056 4.30 166.20 31.88 0.58
200.92 686.00 374.73 | 380.64 | 381.63 | 0.002388 4.51 158.52 31.39 0.62
192.02 686.00 374.92 | 380.68 | 381.58 | 0.002117 4.31 165.60 31.94 0.59
178.72 686.00 374.80 | 380.55 | 381.54 | 0.002414 4.52 157.75 31.30 0.62
169.55 686.00 374.80 | 380.55 | 381.51 | 0.002289 4.46 160.18 31.33 0.61
156.254* | 686.00 374.70 | 380.54 | 381.47 | 0.002165 4.38 162.93 31.33 0.59
142.958* | 686.00 374.73 | 380.47 | 381.43 | 0.002290 4.45 160.08 31.33 0.61
129.662* | 686.00 374.71 | 380.43 | 381.40 | 0.002328 4.48 159.26 31.33 0.61
116.366* | 686.00 374.66 | 380.41 | 381.37 | 0.002281 4.45 160.26 31.33 0.61
103.070* | 686.00 374.57 | 380.39 | 381.33 | 0.002179 4.39 162.57 31.33 0.60
89.775* 686.00 374.58 | 380.33 | 381.29 | 0.002283 4.45 160.22 31.32 0.61
76.4791* | 686.00 374.57 | 380.29 | 381.26 | 0.002320 4.47 159.42 31.33 0.61
63.1833* | 686.00 374.51 | 380.27 | 381.22 | 0.002273 4.44 160.44 31.33 0.61
49.8875* | 686.00 374.44 | 380.25 | 381.19 | 0.002191 4.39 162.30 31.33 0.60
36.5916* | 686.00 374.44 | 380.19 | 381.15 | 0.002272 4.44 160.46 31.33 0.61
23.2958* | 686.00 374.48 | 380.11 | 381.11 | 0.002444 4.54 156.85 31.32 0.63
10 686.00 374.37 | 380.11 | 381.07 | 0.002295 4.45 159.97 31.33 0.61
7.5 Bridge

5 686.00 374.36 | 379.87 | 380.92 | 0.002633 4.64 153.40 31.32 0.65
686.00 374.26 | 379.85 | 380.86 | 0.002501 4.56 155.87 31.32 0.63
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PE3YZITATU CJIE4A 3ABbBPLUBAHE HA JIABA OrPAAHA CTEHA U

U3rPAXXAAHE HA HOB NEWEXOAEH MOCT

Tabauua 20. Pesyntat oT NpoBeAeHMTE XMAPABINYHM U3UMCaeHMA 3a Qs4=251.29 m3/s

BogHo Kota Kota LWnpouy. Ha | Ymcno
Kota Xupgpasn. | CpegHa | Hamokp.
Ko/nye- BOAHO | €eHepr. BoAHaTa Ha
Mpodun ABHO HaKJIOH | CKOpPOCT | ceuyeHue
CTBO HWMBO JIMHMA nosbpxH. | ®Ppya
343.38 251.29 375.20 | 378.68 | 379.10 | 0.002282 2.89 87.16 30.54 0.54
333.97 251.29 375.21 | 378.64 | 379.08 | 0.002434 2.94 85.59 30.53 0.56
325.1 251.29 375.38 | 378.57 | 379.05 | 0.002747 3.09 82.05 30.43 0.59
315.36 251.29 375.39 | 378.54 | 379.03 | 0.002944 3.10 81.25 30.49 0.61
309.24 251.29 375.33 | 378.52 | 379.01 | 0.002583 3.10 82.20 30.00 0.58
301.45 251.29 375.27 | 378.58 | 378.96 | 0.001850 2.74 92.38 30.48 0.50
292.12 251.29 375.04 | 378.50 | 378.94 | 0.002165 2.92 86.34 28.82 0.54
285.08 251.29 374.94 | 378.46 | 378.92 | 0.002369 3.00 84.22 29.19 0.56
279.51 Bridge
273.12 251.29 375.01 | 378.39 | 378.84 | 0.002313 3.00 85.38 30.17 0.56
264.53 251.29 375.03 | 378.37 | 378.82 | 0.002301 2.99 85.85 30.48 0.55
253.48 251.29 374.97 | 378.35 | 378.79 | 0.002266 2.97 86.38 30.58 0.55
242.86 251.29 374.98 | 378.33 | 378.77 | 0.002279 2.97 86.43 30.74 0.55
229.25 251.29 374.93 | 378.31 | 378.73 | 0.002194 2.94 87.52 31.06 0.54
221.32 251.29 374.98 | 378.28 | 378.71 | 0.002324 2.97 86.41 30.65 0.55
211.81 251.29 374.79 | 378.27 | 378.69 | 0.002052 2.90 88.78 30.66 0.53
200.92 251.29 374.73 | 378.20 | 378.66 | 0.002437 3.06 84.08 30.01 0.57
192.02 251.29 374.92 | 378.21 | 378.62 | 0.002152 2.91 88.12 31.01 0.53
178.72 251.29 374.80 | 378.12 | 378.59 | 0.002556 3.10 83.04 30.45 0.58
169.55 251.29 374.80 | 378.11 | 378.56 | 0.002323 3.02 85.29 30.41 0.56
156.254* | 251.29 374.70 | 378.10 | 378.52 | 0.002116 2.93 87.78 30.43 0.53
142.958* | 251.29 374.73 | 378.04 | 378.49 | 0.002329 3.02 85.21 30.43 0.56
129.662* | 251.29 374.71 | 377.99 | 378.45 | 0.002407 3.05 84.34 30.43 0.57
116.366* | 251.29 374.66 | 377.97 | 378.42 | 0.002329 3.02 85.20 30.44 0.56
103.070* | 251.29 374.57 | 377.95 | 378.38 | 0.002153 2.95 87.30 30.46 0.54
89.775* 251.29 374.58 | 377.89 | 378.34 | 0.002331 3.02 85.18 30.46 0.56
76.4791* | 251.29 374.57 | 377.85 | 378.31 | 0.002405 3.05 84.36 30.46 0.57
63.1833* | 251.29 374.51 | 377.82 | 378.27 | 0.002325 3.02 85.24 30.48 0.56
49.8875* | 251.29 374.44 | 377.80 | 378.24 | 0.002183 2.96 86.93 30.49 0.54
36.5916* | 251.29 374.44 | 377.75 | 378.20 | 0.002325 3.02 85.25 30.50 0.56
23.2958* | 251.29 374.48 | 377.68 | 378.16 | 0.002651 3.15 81.86 30.49 0.59
10 251.29 374.37 | 377.66 | 378.12 | 0.002375 3.04 84.69 30.52 0.56
7.5 Bridge
5 251.29 374.36 | 377.54 | 378.03 | 0.002706 3.16 81.45 30.58 0.60
1 251.29 374.26 | 377.50 | 377.97 | 0.002501 3.08 83.46 30.67 0.58
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Tabnuua 21. Pesyntatv ot npoBegeHUTE XMAPaBAMYHU U3UMCNIEHNS 3a Qi4=434.65 m3/s

BoaHo Kota Kota LWvpoy. Ha | Yncno
Kota Xunapasn. | CpegHa | Hamokp.
Konunye- BOAHO | eHepr. BOAHaTa Ha
Mpodun ABHO HaK/IOH | CKOPOCT | ceyeHue
CTBO HWMBO JIMHMA noBbpxH. | ®pya
343.38 434.65 375.20 | 379.88 | 380.51 | 0.002133 3.53 123.76 30.58 0.56
333.97 434.65 375.21 | 379.84 | 380.49 | 0.002219 3.56 122.31 30.55 0.57
325.1 434.65 375.38 | 379.76 | 380.46 | 0.002482 3.73 118.33 30.45 0.60
315.36 434.65 375.39 | 379.74 | 380.43 | 0.002546 3.69 117.96 30.53 0.60
309.24 434.65 375.33 | 379.72 | 380.42 | 0.002380 3.74 118.54 30.60 0.59
301.45 434.65 375.27 | 379.78 | 380.37 | 0.001835 3.40 129.21 30.78 0.53
292.12 434.65 375.04 | 379.66 | 380.34 | 0.002187 3.65 119.98 29.06 0.57
285.08 434.65 374.94 | 379.63 | 380.32 | 0.002309 3.70 118.57 29.65 0.58
279.51 Bridge
273.12 434.65 375.01 | 379.55 | 380.22 | 0.002274 3.70 120.26 30.33 0.58
264.53 434.65 375.03 | 379.53 | 380.20 | 0.002243 3.67 121.32 30.77 0.58
253.48 434.65 374.97 | 379.51 | 380.17 | 0.002216 3.66 121.88 30.65 0.57
242.86 434.65 374.98 | 379.49 | 380.15 | 0.002212 3.64 122.26 30.89 0.57
229.25 434.65 374.93 | 379.48 | 380.11 | 0.002131 3.61 123.81 31.10 0.56
221.32 434.65 374.98 | 379.44 | 380.09 | 0.002273 3.66 122.00 30.74 0.57
211.81 434.65 374.79 | 379.44 | 380.07 | 0.002058 3.59 124.43 30.72 0.56
200.92 434.65 374.73 | 379.34 | 380.04 | 0.002412 3.77 118.36 30.17 0.59
192.02 434.65 374.92 | 379.36 | 380.00 | 0.002131 3.60 123.96 31.05 0.56
178.72 434.65 374.80 | 379.25 | 379.96 | 0.002467 3.79 117.71 30.53 0.60
169.55 434.65 374.80 | 379.25 | 379.93 | 0.002306 3.73 119.98 30.55 0.58
156.254* | 434.65 374.70 | 379.24 | 379.89 | 0.002154 3.65 122.54 30.56 0.57
142.958* | 434.65 374.73 | 379.17 | 379.85 | 0.002313 3.73 119.85 30.56 0.59
129.662* | 434.65 374.71 | 379.13 | 379.82 | 0.002366 3.76 119.02 30.57 0.59
116.366* | 434.65 374.66 | 379.10 | 379.78 | 0.002308 3.73 119.94 30.58 0.59
103.070* | 434.65 374.57 | 379.09 | 379.75 | 0.002178 3.66 122.11 30.62 0.57
89.775* 434.65 374.58 | 379.03 | 379.71 | 0.002311 3.73 119.89 30.63 0.59
76.4791* | 434.65 374.57 | 378.99 | 379.68 | 0.002361 3.75 119.10 30.64 0.59
63.1833* | 434.65 374.51 | 378.96 | 379.64 | 0.002302 3.72 120.04 30.67 0.58
49.8875* | 434.65 374.44 | 378.94 | 379.60 | 0.002197 3.67 121.80 30.69 0.57
36.5916* | 434.65 374.44 | 378.89 | 379.57 | 0.002301 3.72 120.07 30.69 0.58
23.2958* | 434.65 374.48 | 378.81 | 379.53 | 0.002527 3.83 116.62 30.68 0.61
10 434.65 374.37 | 378.80 | 379.49 | 0.002332 3.74 119.58 30.70 0.59
7.5 Bridge
5 434.65 374.36 | 378.63 | 379.37 | 0.002660 3.89 114.92 30.75 0.62
1 434.65 374.26 | 378.60 | 379.31 | 0.002502 3.81 117.14 30.85 0.61
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Tabnuua 22. Pesyntatu oT npoBegeHMTE XMAPABAMYHU M3uMcneHna 3a Qo %=815.78 m3/s

BoaHo Kota Kota LWvpoy. Ha | Yncno
Kota Xunppasn. | CpegHa | Hamokp.
Konunye- BOAHO | eHepr. BOAHaTa Ha
Mpodun ABHO HaKJ/IOH | CKOPOCT | ceyeHue
CTBO HWMBO JIMHMA noBbpxH. | ®pya
343.38 815.78 375.20 | 382.15 | 383.04 | 0.001682 4.21 198.27 33.19 0.53
333.97 815.78 375.21 | 382.11 | 383.02 | 0.001738 4.25 195.43 32.70 0.54
325.1 815.78 375.38 | 382.04 | 383.00 | 0.001883 4.39 191.96 32.92 0.56
315.36 815.78 375.39 | 382.04 | 382.98 | 0.001860 4.31 193.67 33.63 0.55
309.24 815.78 375.33 | 382.01 | 382.96 | 0.001818 4.40 193.72 33.33 0.56
301.45 815.78 375.27 | 382.09 | 382.91 | 0.001477 4.07 208.21 35.07 0.51
292.12 815.78 375.04 | 381.95 | 382.89 | 0.001734 4.34 194.71 33.72 0.55
285.08 815.78 374.94 | 381.91 | 382.87 | 0.001807 4.40 191.45 32.83 0.56
279.51 Bridge
273.12 815.78 375.01 | 381.48 | 382.55 | 0.002168 4.67 181.95 32.75 0.61
264.53 815.78 375.03 | 381.48 | 382.53 | 0.002137 4.64 183.28 32.80 0.60
253.48 815.78 374.97 | 381.46 | 382.50 | 0.002129 4.64 183.79 32.98 0.60
242.86 815.78 374.98 | 381.44 | 382.47 | 0.002117 4.61 184.31 32.85 0.60
229.25 815.78 374.93 | 381.43 | 382.44 | 0.002052 4.57 186.40 33.23 0.59
221.32 815.78 374.98 | 381.38 | 382.42 | 0.002196 4.64 183.80 33.19 0.60
211.81 815.78 374.79 | 381.38 | 382.39 | 0.002037 4.59 186.16 33.13 0.59
200.92 815.78 374.73 | 381.24 | 382.36 | 0.002355 4.81 177.71 32.66 0.62
192.02 815.78 374.92 | 381.29 | 382.31 | 0.002097 4.60 185.36 33.20 0.59
178.72 815.78 374.80 | 381.15 | 382.27 | 0.002384 4.82 176.55 32.43 0.63
169.55 815.78 374.80 | 381.14 | 382.24 | 0.002273 4.76 179.01 32.49 0.62
156.254* | 815.78 374.70 | 381.14 | 382.20 | 0.002161 4.68 181.89 32.49 0.60
142.958* | 815.78 374.73 | 381.07 | 382.16 | 0.002274 4.76 178.89 32.49 0.62
129.662* | 815.78 374.71 | 381.03 | 382.13 | 0.002307 4.78 178.05 32.49 0.62
116.366* | 815.78 374.66 | 381.00 | 382.09 | 0.002265 4.75 179.11 32.49 0.62
103.070* | 815.78 374.57 | 380.99 | 382.05 | 0.002172 4.69 181.53 32.49 0.61
89.775* 815.78 374.58 | 380.93 | 382.02 | 0.002267 4.75 179.05 32.49 0.62
76.4791* | 815.78 374.57 | 380.89 | 381.99 | 0.002299 4.77 178.23 32.49 0.62
63.1833* | 815.78 374.51 | 380.86 | 381.95 | 0.002257 4.74 179.31 32.49 0.62
49.8875* | 815.78 374.44 | 380.85 | 381.91 | 0.002182 4.70 181.26 32.49 0.61
36.5916* | 815.78 374.44 | 380.79 | 381.88 | 0.002256 4.74 179.33 32.49 0.62
23.2958* | 815.78 374.48 | 380.71 | 381.84 | 0.002410 4.84 175.55 32.49 0.63
10 815.78 374.37 | 380.70 | 381.80 | 0.002277 4.76 178.83 32.49 0.62
7.5 Bridge
5 815.78 374.36 | 380.44 | 381.63 | 0.002622 4.96 171.11 31.32 0.66
1 815.78 374.26 | 380.41 | 381.57 | 0.002503 4.89 173.61 31.33 0.65
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®ur. 20. HagnbxkeH npodm/ Mo ocTa Ha peKata C M34YMC/IEHUTE JIMHMM Ha CBOGOAHATa BOAHAa MOBBLPXHOCT B 30HaTa Ha MocTta 3a Q5%=251.29 m3/s,

Q1%=434.65 m3/s usrpageHa nsea orpagHa cTeHa CbC ( B YepBEHO) M 6€3 ( B CMHbO) M3rpaseH MOCT.
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®ur. 21. HagnbxeH npodm/ Mo ocTa Ha peKata C M34YMC/IEHUTE JIMHMM Ha CBOGOAHATa BOAHAa MOBBLPXHOCT B 30HaTa Ha MocTta 3a Q5%=251.29 m3/s,

Q0.1%=815.78 m3/s u3arpageHa /iaBa orpagHa CTeHa cbC ( B YEpBEHO) U 6€3 ( B CUHbO) M3rpageH MOCT.
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138041 U NPEMNOPBKU

Bb3 ocHOBa Ha nosiyyeHuWTe pesy/nTati OT XMAPABIMYHWUTE M3UMC/IEHMA 3@ yYacTbKa Ha

MOCTa Morat fa Cce HanpaBAaT cieaHnTe OCHOBHU M3BOAU U 3aK/IIOHEHUAL

HoBonpoeKTMpaHUAT MOCT ce Hamupa B npodun 279.51. N3umcneHmaTa ca M3BbPLUEHM 3a
ABa BapvaHTa Ha pPeYHOTO KOpPMTO, a MMEHHO - CbLieCTBYBALLO MOJIOKEHWE U HaMbJIHO
3aBbplUEHa /1iBa orpagHa cTeHa. Pesyntatute oT BTOPUSl M3UMC/IMTE/IEH C/lyYal AaBaT no-
HUCKM KOTM Ha BOAHUTE HMBA. KOTMTE Ha BOAHMTE HMBA Ca AaAe€HW B CbOTBETHUTE
Tabamum.

BoaHOTO HMBO 3a Opa3MepuTeIHaTa BUCOKA BbJiHA C Nepuoj Ha noBTopeHue 1 mbT Ha 100
roAMHW B CEYEHMETO Ha MOCTa MNpM CerawHoTo MNoJjioxeHue aoctura Kota 379,80, a npu
u3rpageHa nsasa orpagHa cteHa 379,58 (40 cM nog KoTaTa Ha KOpoHaTa Ha orpajgHara
cTeHa. B TCnope MeH A0NHWMS pbb Ha BpbXHaTa KOHCTPYKUMA TPsA6Ba Aa 6bae Haj KoTaTta
Ha NsiBaTa orpagHa cTeHa, KoAato e 380,00. B To3u cny4yalt pasCcTOAHMETO A0 AOJIHMA pbo
Ha HOBOPOEKTMpaHuA MocT (Kota 380,85) Hagsuwasa 1,25 m T.e. MOCTBbT OTroBapsa Ha
HOPMATMBHMUTE M3UCKBAHUA LUMTUPAHM B rNaBa 5 Ha TO3M JoKnag.

Mopagu ManKkata gebenmHa Ha CTbJIOOBETE Ha MOCTa MOC/AeAHMTE OKa3BaT MMHMMAJIHO
B/IMAHME Ha NOANPMLLBAHETO Ha BOAHOTO TEYEHME, KOETO NMPU BMCOKA BbJIHA C MEpPUOA Ha
nosTopeHne 1 nbT Ha 100 roamMHM He HaaBMLWwaBea 7 - 8 cm.

Pe4yHOTO KOpMTO B 30HaTa Ha MOCTa He € B CbCTOSIHME Ja MpOMyCHe BOAHW KOAMYEeCTBa C
BEPOATHOCT 3a npesuwleHne p=0,001 (eamH nbT Ha 1000 roamHK), KaTo B TO3M CayYaM Lue
ce MnoJlyyM 3a/MBaHe Ha CbCeaHUTE Y/IMUM T.e. U 6e3 Ha/IMuMe Ha MoCTa XMZApaBJ/IMyHaTa
NPOBOAMMOCT Ha y4YaCTbKa € HeJoCTaTbyHa.

MpeMnHanarta BUCOKa BbjiHa npe3 1991 ce oueHABa C BEPOATHOCT 3a NpeBueHMe 1 MbT Ha
400 - 500 roamMHM U MoXe fa Cayxu 3a pedepeHLMa OTHOCHO 0YaKBaHWUTE 3a/IMBaHMA MpU
1000 roaMiiHa BbJIHA.

MaKcuManHuTe cpeaHM CKOPOCTM B 30HaTa Ha MoCTa JoCTMraT cToiHocTh 3.75 - 3.90 m/s,
KOEeTO HaJlara MEpPKM Mo YKpernBaHe Ha YCTOMTE Ha MOCTa cpelly nogpassHe. lNMpenopbyBam
ABHOTO Ha peKaTa B 30HaTa Ha MocTa Aa 6bAe yKpeneHo c 6eToHoBa 06/MLOBKA MM

KamMeHeH 6/10Kax.

12.2015 Coduma CobcraBun:

/npod. a-p uHx. H. J/inces/
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