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MNpepgucnosune

1 PA3PABOTAH OO6LlecTBOM C OrpaHWYeHHOW OTBETCTBEHHOCTbIO «[EO-MPOEKT» (OO0
«EO-MPOEKT»)

2 BHECEH TexHu4eckMuMm KOMUTETOM MO cTaHgapTusauun TK 418 «[opoxHOe X035/ACTBO»

3 YTBEP)XAEH W BBEAEH B ,IJ,EI7ICTBI/IE MNpukasom ®depepasibHOroO areHTcTBa Mo TeXHUYECKoMY
perynnposaHuio 1 Mmetposiorun oT 18 aHBapa 2022 r. Ne 12-cT

4 BBEJEH BIMEPBbIE

MpaBuna NnpUMeHeHNA HaCTOoALLEro cTaHjapTa YCTaHOB/EeHbl B CTaTbe 26 ®PefepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-d3 «O cTaHgapTulaumm B Poccuiickon depgepauuun». VMIHpopmaums o6 ns-
MEHEHUAX K HACToALleMy CTaHgapTy Ny6ankyeTcs B eXerogHoM (No COCTOSAHMIO Ha 1 AHBapsa TeKyLlero
roga) UHopmaLMOHHOM yKasaTefle «HaunoHanbHble cTaHgapTbi», a ohuunanbHblli TEKCT U3MEHEeHWN
N NonpaBoK — B eXeMeCSAYHOM MH(OPMALUMOHHOM yKasaTene «HauuoHanbHble cTaHgapThbli». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMeEHbl HACTOSALWLEro cTaHgapTa CooTBeTCTBYLee yBegomneHne byageT
ony6/IMKOBaHO B GAMKailiem BbINyCKe eXeMecsa4yHOro MHGOPMaLUOHHOIo ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopMmauns, ysegoMneHne  TEeKCTbl pasMeLllalnTCca Takke B WH-
hopMaunOoHHON cucTemMe 06Lero nonb3oBaHnsa — Ha opuLumMaibHOM cainTe ®defepasbHOro areHTCcTBa Nno
TEeXHUYECKOMY perynmpoBaHnio 1 MeTponorum B ceTu NMHTepHeT (Www.rst.gov.ru)

© OdopmneHne. ®rbyY «PCT», 2022

HacTosiwuii cTaHaapT He MOXET 6bITb MOSTHOCTLIO MM YACTUUYHO BOCMPOU3BE/IEH, TUPAXUPOBAH U pac-
MPOCTPaHeH B KauecTBe O(YULMANIbHOMO M3aHusi 6e3 paspeLleHns defepasibHOr0 areHTCTBa Mo TEXHUYECKO-
My PerysiMpoBaHuio 1 MeTposiorim
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HAUMOHA/NBbHBIN CTAHOAPT POCCUMCKOW SGEALEPALUWN

Joporn aBToOMOGU/IbHbIE 0OLLEro Nosb30BaHUSA
COOPYXEHUA NMPOTUBOHANEOHBLIE
MpaBunna npoekTnpoBaHUAd

Automobile roads of general use. Anti-ice structures. Design rules

Jata BBefgeHna — 2022—03—01

1 O6nacTb NPUMEHEHUS

HacToawumii cTaHgapT pacnpocTpaHseTcss Ha NPoeKTUpyeMble NPOoTUMBOHAeAHbIE COOPYXEHWUs Ha aB-
TOMOGU/IbHBIX AOporax o6Lero nosib3oBaHus, NpefHas3HauYeHHble A5 06ecrneyeHunsi X COXPaHHOCTKW, Henpe-
PbIBHOMO (PYHKLMOHMPOBAHWS! 1 NOBbIWEHNS 6€30MacHOCTU [OPOXHOIO [ABUMKEHUS.

HacTtoawwmii ctaHgapT ycTaHaBnuBaeT NpasBu/ia NPOEKTUPOBAHUS MPOTUBOHANIEAHBLIX COOPYXEHWU Ha
aBTOMOOW/IbHbLIX AOPOrax o6LEero nosb30BaHWs B MECTaxX HEFaTUBHOMO BAVSIHWS Hanegelt Ha aBTOMOGUbHYHO
[lOPOTY U [LOPOXHbIE COOPYXEHUS Ha Hel.

2 HopmMaTuBHbIe CCbIJIKU

B HacTosWwem ctaHdapTe UCNonb30BaHbl HOPMATUBHBIE CCbIIKA Ha Cnefylowme AOKYMEHTbI:

FOCT 17.1.3.13 OxpaHa npupogbl. M'mgpocepa. Obwme TpeboBaHNA K OXpaHe NOBEPXHOCTHbIX BOA OT
3arpsa3HeHus

FOCT 27751 HafaeXHOCTb CTPOMTESbHBIX KOHCTPYKUMIA 1 OCHOBaHWUA. OCHOBHbIE MOJIOXEHUS

FOCT 32836 [oporn aBTOMOOGWNbHbIE O6LWEro nosb30BaHUA. M3biCKaHUA aBTOMOOWU/IbHbLIX [AOPOr.
O6wme TpeboBaHNs

FOCT 32847 [Joporn aBTOMOGWU/IbHbIE 06LLEro nosib3oBaHnsa. TpeboBaHMA K NPOBEAEHWU0 3Koornye-
CKUX U3bICKaHUA

FOCT 32868 [oporn aBTOMOGWU/IbHbIE O6LLEr0 NOJSIb30BaHUA. TpeboBaHUA K NPOBEAEHUNIO UHXEHEePHO-
reos10rM4yecknx N3blCKaHuin

FOCT 32869 [foporn aBTOMO6UNbHbIE O6LLEro Nosb30BaHUA. TpeboBaHMA K NpoBeAeHuto Tonorpacdo-
reofe3nyecknx n3biCKaHui

FOCT 32955 [loporn aBTOMOGWU/IbHbIE O6LLEro Nosib3oBaHus. JIOTKM LOPOXHbIe BOAOOTBOAHbIE. TeXHU-
yeckme TpeboBaHusA

FOCT 33068 Matepuasnbl reocMHTETUYECKME AN APEHaXHbIX cucteM. O6LWMe TexHuyeckme TpeboBaHns

FOCT 33100 Odoporn aBTOMOGW/IbHbIE O6LLEro Nosib30BaHWA. NMpaBwia NPoekTMpoBaHUs aBTOMOOW/b-
HbIX A0por

FOCT 33149—2014 [oporn aBTOMOGWbHbIE 06LWEro Nosib3oBaHMsA. [paBuna NPOEKTMpPOBaHNSA aBToO-
MOBUNBHBIX [OPOT B C/I0XHbIX YCIOBUAX

FOCT 33177 [oporn aBTOMOGU/IbHbIE O6GLLEr0 NOSIb30BaHUA. TpeboBaHUSA K NPOBEAEHMNIO MHXEHEPHO-
rMAPOAOrMYECcKNX M3blCKaHWI

FOCT P 21.101 CncTtemMa NPOEKTHOI AOKYMEeHTauumn ans ctpontensctsa. OCHOBHble TpeboBaHUsA K Npo-
€KTHOI 1 paboueii [oKyMeHTaLmm

M3gaHne opuuynanbHoe
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CI 33-101-2003 «CHwuIM 2.01.14-83 OnpepgesieHne OCHOBHbIX PacYeTHbIX TMAPOJSIOTMYECKUX XapakTe-
PUCTUK»

Cn 35.13330 2011 «CHwulM 2.05.03-84 MocCTbI 1 TpybbI»

CIM 103.13330.2012 «CHwuI1 2.06.14-85 3awimTa ropHblx BbIpaboTOK OT NOA3€MHbIX 1 NOBEPXHOCTHLIX BOO»

CrI 104.13330.2016 «CHwI 2.06.15-85 VHxeHepHasa 3aliputa Tepputopumn OT 3aTONSIeHNSA U NOATONIEHUA»

CIM 116.13330.2012 «CHuIM 22-02-2003 WNHxeHepHasn 3aliuta TeppuTopuid, 34aHUA 1 COOPYXeHUli oT
onacHbIX reonornyeckmx npoueccos. OCHOBHbIE MOMOXEHUA»

CIn 445.1325800.2018 BogonponyckHble TRY6bl 1 CUCTEMbI BOAOOTBOAA B palioHax BEYHOW MEep3/0Thbl.
MpaBuna npoekTnposaHus

MpumeyvaHne — lMpy NOMb30BAHNN HACTOSILLYIM CTaHAAPTOM LIe/Ieco06pa3HO NPOBEPUTL AECTBUE CCbLIoY-
HbIX CTaHZapTOB (CBOAOB NpaBu/1) B UHADOPMALIMOHHON cucTeMe 06LLEro nosib30BaHMs — Ha ogomupasibHOM caiite depe-
pasibHOro areHTCTBa Mo TEXHUYECKOMY PEryiMpoBaHmio M METPOOTN B ceTU VIHTEPHET WK MO eXerogHoMy MHdlopMaLy-
OHHOMY yKazaTesnto «HaumoHasbHble CTaHAapTbk», KOTOPbIA OMY6IMKOBAH MO COCTOSHWIO Ha. 1 SHBaPS TEKyLLEro roga, 1 no
BbIMyCKaM eXeMeCSYHOro MHPOPMaLIMOHHOTO yKasaTenst «HauyoHabHble CTaHAapTbh» 3a Tekylumii roa. Ecim 3ameHeH
CCbUTOYHbIA JOKYMEHT, HA KOTOpbI flaHa HelaTUPOBaHHAas! CCbIIKa, TO PEKOMEH/YETCS MCMO/b30BaTh AECTBYHOLLYIO BEp-
CVI0 3TOTO JOKYMEHTA C YUYETOM BCEX BHECEHHbIX B JAaHHYH0 BEPCUIO U3MEHEHWA. ECNM 3aMeHEH CCbIIOYHBIN [OKYMEHT, Ha
KOTOpbIi A@aHa AaTMpOBaHHasA CCbUIka, TO pPekOMeHAYeTCs MCMOMb30BaTb BEPCUIO 3TOr0 JOKYMEHTA C yka3aHHbIM BbilLe
rofioM yTBEPXAEHNS (MpUHATKS). EC/n nocne yTBepXAeHWs1 HACTOSILLEro CTaHAapTa B CCbUIOYHbINA IOKYMEHT, Ha KOTOpbIi
[JaHa fatmpoBaHHas CCbUIKa, BHECEHO M3MEHEeHMWe, 3aTparvMBalolLlee MooXeHne, Ha KOTopoe fjaHa CCbiika, TO 3TO Mo-
JIOXKEHVE PEKOMEHAYETCA NPUMEHATL 63 yueTa AaHHOTO M3MEHEHUS. ECAM CCbITOUHBbI JOKYMEHT OTMEHEH 6e3 3aMeHbl,
TO MOJIOXKEHVE, B KOTOPOM [laHa CCbUTKa Ha HEro, peKOMEHAYETCS NMPUMEHSTb B YacTy, He 3aTparvBatoLLeli 3Ty CCbUTKy.

3 TepMuUHbI K onpeaeneHus

B HacTosLWEeM CTaHAapTe NPUMEHEHb! Criefylolue TePMUHbI C COOTBETCTBYIOLWUMI OnpeaeneHusaMu:

3.1 rononegHoe Bo3aelicTBue: BosgelicTBue HapacTarllero rosofnieaa, paccMmarpyBaemoe Kak Ha-
rpyska OT CO6CTBEHHOrO Beca rosonea.

3.2

CUCTEMbI UHXEHEPHOI 3aWUTbl TEPPUTOPUN OT 3aTOMNEHUSA U NOATONNEHUA: MAPOTEXHUYECKME
COOPYXEHWs Pa3fIMUyHOro HasHauyeHus, 06beAVHEHHbIe B eAMHYl0 CUCTeMy, 06ecrneunBaloLLylo VHXeHep-
HYI0 3alUTy TEPPUTOPUM OT 3aTOM/IEHUS U NOATONIEHWSI.

[CM 104.13330.2016, cratba 3.12]

3.3 TennoBoii nosic: CoopyXeHus, npeAHasHauyeHHble Ans nepexearta Nofg3eMHoli UK rpyHTOBOI BoApl
1 ee 6e3HaNefHOr0 0TBOAA OT OrpaxAaemMoro o6bekTa B TeUeHWe MOPO3HOro nepuoja.
3.4

KanTax: Konogel, uiv npuemHas kamepa ans c6opa nof3emMHbIX POAHUKOBbLIX BOA, B MeCTax WX Bbl-
X0[ja Ha MOBEPXHOCTb.
[FOCT 33149—2014, nyHKT 3.7]

3.5 knetyartka BepOHTHOCTeﬁ: CneynanbHble KieTdyaTkm C I'IpFlMO)/FOfIbHOVI cucTemom KoopauHart, no-
CTPOEHHbIE TakKnm o6pa30|v|, YTO Ha HUX CNpAMIAKTCA (I'IOI'IHOCTI:PO nnn l-Ia.CTI/I'-IHO) pa3nnyHblie KpuBblie obe-
CreyeHHOoCTH.

3.6

Hanegun: Crouctble negsHble MacCuBbl HA NOBEPXHOCTU 3eM/IU, NbAa WM UHXEHEPHbIX COOPYXEHUNA,
BO3HVKLLME MpY 3aMep3aHny NepPUOANYECKM U3NUBAIOLWNXCSA MPUPOAHBLIX UM TEXHOTEHHbIX BOA,.
[FOCT 33149—2014, nyHkT 3.14]

4 O6uwme NnonoxeHunsd

4.1 O6wme NPUHLUMNbI NPOEKTUPOBaHUA

4.1.1 ABTOMOGW/IbHbIE AOPOTX, PACMO/IOXKEHHble B | 4OPOXHO-KIMMATNYECKO 30HE M pailoHax pacnpo-
CTPaHEeHWs1 BEYHON Mep30Thbl, MOABEPXKEHbl ONACHbIM MPUPOAHBLIM WM TEXHOTEHHbLIM NPOLEeccaM U SBAIEHUSIM
Ha aTanax CTPOUTENbCTBA, PEKOHCTPYKLMMN, KAanNuTafibHOr0 PeMOHTa, PEMOHTA U aKCnayaTaumm.
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4.1.2 Tlpn NpPoeKTMPOBaHUN aBTOMOOUNbHBLIX AOPOr B TaKMX paoHax cornacHo pernameHTy [1] Heob6xo-
AVMO npefycmatpuBathb 3aluTy KOHCTPYKTUBHbIX 39/1EMEHTOB aBTOMOOW/IbLHOW AOPOrK OT BO3MOXHbIX PUCKOB,
B TOM 4YuC/ie 1 OT Hasle4HbIX NPOLECCOB.

4.1.3 Mpn NpoekTpoBaHUN aBTOMOOW/bHBLIX AOPOr B C/lyyae HEBO3MOXHOCTU WU HelesiecoobpasHo-
CcTn obxofa y4yacTka MoTeHUManbHOro HasefeobpasoBaHusa crefyet paspadboTarb KOMMNEKC KOHCTPYKTUBHO-
TEXHO/IOTMYECKNX peLleHnii, npeaycMaTprBaroLWnii yCTPONCTBO NPOTMBOHANEAHbIX MEPONPUATUIA 1 COOPYXKe-
HW C uenbio NpeaoTBpalleHns UM ycTpaHeHus oTpuuaTefbHbIX BO34eNCTBUI Hanenell Ha aBTOMOOUbHY0
gopory.

4.1.4 TpoTMBOHasIeAHbIE COOPYXEHWA U YCTPOICTBA, NpefHa3Ha4YeHHbIe O/18 3alnTbl aBTOMOOWIBLHOW
Joporu, Ao/MKHbI o6ecneynBaTh 3aWuTy, NpefoTBpalaTb CHUXKEeHUe NpoYyHoOCTH, obecneymBaTb YCTONYMBOCTb
KOHCTPYKTUBHbIX 3/IEMEHTOB A0POrM Mpy BO3AENCTBMM YCTAHOBMNEHHbIX BHELUIHUX U BHYTPEHHUX Harpy3oK Ha
BCEX aTanax XW3HEHHOro uukna.

4.1.5 MNpoTuBOHaseHble MEPONPUATUSA N COOPYXEHUA HEOOXOAMMO MPOEKTUPOBaTb B KOMMJIEKCE C WH-
YXEHEepPHbIMW COOPYXEHVAMU aBTOAO0POrK, Tak Kak CTPOUTENbCTBO AOPOXHBLIX COOPYXEHW HapyllaeT ecTe-
CTBEHHbI/i PeXVM NPOTEKaHUS PeYHbIX W FPYHTOBbIX BOA, U CNOCOOCTBYET BO3HUKHOBEHMWIO HanefHOro npo-
uecca. lMpn 3aTOM AO/XKHbI YUNTbIBATLCA reosiormyeckme, rmaposiormyeckue U reokpuosiornyeckne ycnoBus
MECTHOCTU, oKasblBalLlime BANSHWE Ha pa3BuTUE NPOLLECCOB Haneaeobpa3oBaHus.

4.1.6 lMpy NPOEKTMPOBaHUN NMPOTMBOHANEAHbIX COOPYXXEHUIA cnegyeT yunTbiBaTb MHTEHCUBHOCTL pPas3Bu-
TMS1 Hanefel B 3aBMCKMMOCTM OT 3anacoB MOA3EMHbIX BOA, U MOBEPXHOCTHLIX BOJ BECEHHE-JIETHEro neproaa,
rNy6uHbl NPOMepP3aHUsA Ce30HHO-TaNIoro C/10A U ApYrux NPUPOAHbIX hakTopos no 4.2,

4.1.7 K MeponpusatusaM U yCTPOICTBaM, YCTPaHSAIOWMM WM COKpallalowmMM MPUYMHbl BO3HUKHOBEHMS
WCKYCCTBEHHbIX Hanejei W akTMBU3aLMIO Ha/NefHOro npouecca B MecTax AeiCTBMA NPUPOAHbLIX Hanenen,
OTHOCATCA: ApeHax, KanTax, OCyLleHWe MeCTHOCTU rNy6OKMMY OTKPbITLIMW KaHaBamMun 1 NOSYOTKPbITEIMU NOT-
Kamu, perynaums pycen; cocpefoTOYeHWe NoTokKa, Hanpumep, NocpeacTBOM HasefHbIX NOACOB, Nojy3anpys
UM NpYMEHEHNEeM JIOTKOB Ha MoAxoAe W B npefesiax BOAOMPOMYCKHbIX COOPYXEHUI; NOAOTrPeEB BOAb! U TPYH-
TOB. lMpy HanMuMm 6NaronpUATHOrO coyeTaHus penbeda, reosIorMyYeckoi, rmaporeoIornyeckoin 06CcTaHoBKY 1
MEep3/10THO-TPYHTOBbIX YCNOBWIA cnepyeT NPUMEHATb MepP3/10THbIe 1 TennoBble nosica.

4.1.8 PelueHns no ycTPOWCTBY onpeaeneHHbIX NPOTUBOHANIEAHbIX COOPYXEHWU AO/MKHbI ObITb MPUHATHI
Ha OCHOBE TeXHUKO-3KOHOMWYeCKOro 060CHOBaHNA U pacyeTos.

4.1.9 TNpn NPoOEKTUPOBAHUN KOMMNIEKCA AOPOXHbLIX, TPAHCMOPTHLIX U APYIMX COOPYXXEHWUIA Ha HanegHbIX
yyacTkax crnefyeT yuntbiBaTb HEOOXOANMOCTb UCK/IIOYEHUSA WU CYLLECTBEHHOIO COKpalleHUs BpPegHOro BO3-
AEeACTBNS HaneAHOro npouecca Ha aKcnayaTaunoHHY HafeXHOCTb aBTogoporn cornacHo MOCT 27751,

4.2 TMporHo3 Hasneaeo6pasoBaHus

4.2.1 TpOorHo3npoBaHMe pacyeTHbIX NapamMeTpoB Hasegein npu NPOEKTUPOBaHMMK SIBNSIETCA OCHOBHOWA
4acTbio OnpefeneHnss OCHOBHbIX NapameTpoB COOPYXeHWU (npunoxeHue A). K HUM oTHocATcA: o6beM Hane-
On, ee ToNWMHa (CPeAHAs U MakcumasibHas), LUMpWHA, OJMHA U TN NPOrHO3upyemoi Hasegu (CMeLlaHHOro
NUTaHUS; OT TPYHTOBbLIX BOZ, PbIX/I0/ TOMLLM; OT NOA3EMHbIX BOA, ryH60KUX FOPU30HTOB; NOBEPXHOCTHbIX BOA, U
KYeBbIX Hanegel; NoTeHUuuanbHO HanefHbIX PeyHbIX BOAOTOKOB; 6YrpoB nyyeHus).

4.2.2 WcxogHbIMU faHHbBIMW  ANs BblbOpa M NPOEKTUPOBAHWA MNPOTUBOHANEAHbLIX MEpPOonpuUsATU ©
YCTPOWCTB SABMAOTCS:

- M0 MOBEPXHOCTHbIM BOAOTOKaM: pacxof W Temnepatypa BOAbl B OCEHHe-3UMHWIA nepuoj, CKOPOCTb
noToka, LMpUHa, r1ybuHa W yKNOH pycna, npegnonaraemble U3MEHEHWs TernsioBoro U NefoBOro pPexvmoB
BOZOTOKa Npu CTPOUTENLCTBE W CTEMEHb BAUSHUS 3TUX U3MEHEHWUIA Ha HanedHblli npouecc no FOCT 33177,

- N0 NoA3eMHbIM BOAaM, BCKPbIBAEMbIM BbleMKaMu, kaHaBamMy U Kapbepamu: OXuAaeMblii MpUTOK W
Temnepartypa BOAbl, MOLHOCTb U MPOTHAXEHHOCTb BAO/Ib MYTW BOLOHOCHOIO C/0Sl, BO3MOXHblE W3MEHEeHUs
pexuma BOf, B CBA3M CO CTPOUTE/ILCTBOM;

- MO rononefHbIM BO3AENCTBUAM: npejrnonaraemblie cTeneHn o6nefeHeHUs KOHCTPyKuuii B paiioHe
CTPOUTENLCTBA;

- N0 BCEM NPUPOAHLIM HaNeAAaM: reHeTUYeCKNiA TUN Hanean, Bpemsa ee YOPMMUPOBaHNSA (Ha4yasno M OKOH-
YyaHue), NMHelHble pasMepbl, NaoWaab U 06beM Hanean, BO3MOXHbIE U3MEHEHWUS B peXrMe Hanegm B CBA3N
CO CTPOUTE/ILCTBOM, CTENEHb ONACHOCTW Haneau ANs NPOEKTUPYEMbIX COOPYXEHWIA.

MepeuncneHHble gaHHble BKAKOYAKT B NOSACHUTENbHYIO 3anucKy, B KOTOPOI, Kpome TOro, npuBoAATCS
onucaHus 06X PU3NKO-reonornyecknx ycnosuii paioHa cornacHo FOCT 32836, MOCT 32868, TOCT 33177,
Heo6XxoauMbIe AN NPOrHO3MPOBaHWA Hanefen N BbiIbopa OCHOBHbLIX MPOEKTHLIX PELUEHWA.
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4.2.3 B 3afaun nporHosa Hanegein BXOAUT YCTAHOBJ/IEHWE CreAyloWmnX KauyeCTBEeHHbIX W KOSIMYeCTBEH-
HbIX XapaKTepUCTUK:

- 06beM Hanegm, ee ToNwWuMHa (CpegHas U MakcumasbHas), WMpuHa u AAnHa,;

- U3MEHEHNs BO BPEMEHM HaNefHOro npouecca B MecTax OTN0XKEeHU NMPUPOAHbIX Hanenen;

- U3MEHEHUA pexuma ¥ pasMepoB NPUPOAHbIX Hanefen B pesyfnbTarte CTPOUTENbCTBA TPAHCMOPTHLIX U
OPYTMX COOPYXEHWUIA;

- BEPOSAITHOCTb BO3HWKHOBEHUS MCKYCCTBEHHbIX Hanegel npyu CTpoMTENbLCTBE AOPOTN;

- CTeneHb BO34eiCTBUS Hanegel Ha NpoekTupyemMble 06bEKTbI.

4.2.4 TlporHo3 Hanegneih Heob6xoAMMO OCYLLECTBASATb Ha OCHOBe npouecca HanegeobpasoBaHus,
06YyCNOBNEHHOr0 B3anMoAencTBMemM NPUPOAHbLIX hakTopoB (KNUMaTUYecKux, rmaporeosiornyeckmx, reonoru-
4yeckux v rmgposiornyecknx, NpuioxeHue A).

4.2.5 B palioHax ¢ oTpuuaTesnbHON cpeaHerof0Bo TeMnepaTypoi Bo3ayxa BO3HUKHOBEHNE UCKYCCTBEH-
HbIX Hasnefel cregyeT OXuaaTb:

- B BbleMKax, Kapbepax, a Takke B MecTax 3aki1afkv KaHaB W pe3epBOB, BCKPbIBAKLMX BOLOHOCHblE
C/IoN 1NN CNOCOBCTBYIOLLMX YACTUHHOMY WX MOSIHOMY MPOMEP3aHUI0 NOCe4HNUX;

- Ha yyacTkax pa3melleHNs OTKPbITbIX KaHaB W NIOTKOB, UCMOJIb3YEMbIX A8 NPOMycka BOAOTOKOB;

- B MecTax CTeCHEHMS BOAOHOCHbLIX CMI0EB hyHAAMEHTaMU COOPYXEHWIA, a Takke BbICOKMMW HacbIinsgmu,
BO3BOANMbBIMU U3 TJIMHUCTbIX TPYHTOB;

- Ha nepexojax MasnbiX U CpeAHUX BOAOTOKOB, MMEKLWMNX B OCEHHE-3UMHUIA nepnog roga TemnepaTtypy
Bogpbl 0,2 °C n HMXe, B criyvyasix Nponycka BOAOTOKA Yepe3 MOCTbl U TPyObl TUMOBOI KOHCTPYKUUN;

- Ha y4yacTkax BOAOTOKOB C nepekatamu, noporamu, KOHycamu BbIHOCOB, OCTPOBaMM; Ha YCTbEBbIX
yyacTkax pek v Ux NpuUTOKOB;

- Ha CK/IOHaxX fI0r0B M PEYHbIX AO/IMH CEBEPHOI 3KCNO3nLuu;

- Ha yyacTkax pa3melleHUs MOCTPOEYHbIX NPUTPACCOBbIX aBTOMOOW/bHBLIX AOPOr B npegenax Kocoro-
pOB, Ha KOTOPbIX BbISB/IEHbI BbIXOAbl UK HErnybokoe 3aneraHve YpoBHSA TPYHTOBbIX BOZ;

- B MecTax pacrnosioxXeHus oTannmBaeMbiX 34aHNA Ha BOAOHOCHbLIX FPYHTaX OCHOBaHMS.

4.2.6 CTeneHb OMacHOCTM Haslegu cnepyeT ycTaHaBnuBaTb B 3aBMCMMOCTU OT Tuna Hasnegu, ee pas-
Mepa, AUTEeNbHOCTN AelCTBUSA, MecTa U 61M30CTVM pacnosfioXeHUss Haneaum oT NpoekTupyeMoro obbekra, ¢
y4eTOM OCOHEHHOCTEN BO3MOXHOrO BO3AENCTBUSI HaNeAu Ha YC/I0BUS ABWXEHUS TPAHCMOPTHbIX CPEeACTB U
YCTONUYNBOCTb TPAHCNOPTHbLIX N APYTNX COOPYXEHUIA.

4.3 MeToabl 1 cpegcTBa NPOTUBOHaNEAHON 3aWmnThl. BbI6Op NpOTMBOHaNEAHbIX MEPONPUATUIA
N COOPYXEHWUA

4.3.1 MeToabl 1 cpencTBa NPOTUBOHANIEAHO 3alnTbI

4.3.1.1 MNpoTuBOHaNeHbIE COOPYXEHUA MO NpUHUMNY paboTbl pasfensawT Ha nNaTeb rpynn, Tabnuua 1.

4.3.1.2 bBe3HanegHblli NPOMYCK COOPYXEHMAMU 06ecrneumBaeTCsl CHUXEHUEM YAeNbHbIX NOTepb Tenna
BOAHbIM MOTOKOM W KOMMEeHcauuneid 3Tux noTepb 3a cUYeT AOMNO/THUTENbHbIX 3HEPreTUYeCKUX UCTOUYHMKOB.

Ta6nuua 1— MpuHUMN paboTbl NPOTUBOHAUIEAHBIX COOPYMKEHMIA

Ipynnbl NPOTUBOHAMEAHbIX COOPYXEHNI

Eeizig;e/g,;:ro CB0604HOr0 nponycka Yaepxusaioume Orpaxgatouime [ peHaxHo-KanTaxHble
OTKPbITbIE WM yTe- NoAorpes BOAbI IPYHTOBbIE, CHEXHbIE MEpP3/10THbIE NosAcCa noasemMHble pr6HbIe
M1EHHbIE JIOTKN AN1EKTpOoHarpesa- npoTBOHaNIEAHbIE nwi 6eCpr6HbIe

TeJIbHbIMU yCTpOI7|- BaUlbl B KOMIJIEKCE APEHaKN
cTBamMn C 3artBOPOM, KaMeH-
HbIMX OTMOCTKaMW,
NpoTVBOtWILTPAL-
OHHbIMW 3KpaHaMu
BOAOOTBOAHbIE Ka- Mapo-BOAAHbIE KOT- 3a6opb| paBJ'IVI‘—IHOVI KOH-  KaHaBbl, TpaHLen, KanTakHble  Mpuem-
HaBbl /bl HAa TBEPAOM W  CTPYKUMM. BbICOTOM A0  pBbl HUKY, CoUNbTpYOLLIME

XnOKoM Tonsimee

15 M— uwuTbl, Kapkac-
Hble pamvKy, OGTSHYTblE
TOMEM, BPEMEHHble 3a-
60pbl U3 Wran, a mpu
6oree 15 M — 3 go-
COK, 6pyca, ropbbIA

BbIMyCKM



OKoHuaHVe Tabnmupl 1

BesHanegHoro
nponycka

TpyGuatble Mnoazem-
Hble WM yTenneH-
Hble HaszeMHble BO-
[oBozbl

TpybuaTtble ApeHaku
C  nepdiopaumsMm
wm TpyeomnbTPbI

TEen0akKyMympyto-
LLe npy/p!

aKKyMy mpytoLme
eMKOCTVN [/151 BepTu-
Ka/TbHbIX JpeHabKeit

Hezamep3arope BO-
[O0BbIMYCKN

Tpynnbl NPOTUBOHANEAHbIX COOPYXEHU

CBobogHoro nponycka
nogaya 6Gornee Te-

/1o BOAbl U3 aKKy-
My/IMPYHOLLMX NPY,AoB

NCTOYHUKN U'Iy6l/IH-
HbIX NMOA3EMHbIX BO/,

BOA03ab0pHbIe
CKBaXKVHb

MOCTbI-3CTakabl

MOCTbl TOHHE/IbHOIo
Tmna

Yaepxusatolimne

MEP3/10THbIE NosAca

Nb0OHAKOMUTE bHbIE
PBbI 1 TPaHLLEM

HasieHblE nosdca

nocpeacTBoM YCTpOid-
cTBa OTMOCTOK U3
KamMHS; MauT ans pac-
nacTbiBaHNA MOTOKa
BOAb!

yCTaHOBKa MeTa/INn-
YECKMX CeToK, peLue-
TOK,  MacTMHYaTbIX
KOHCTPYKLWIA

YCTPOIACTBO HABECOB

OrpaxgatwoLyne

YCTPOIACTBO NPOTU-
BOCOU/TIbTPALMIOHHBIX
3KpaHoB

6epMbl B CKa/IbHOTO
W [pyroro rpyHTa c
Kcp>75 M/CyT NpuMeHst-

HOT MV 3aLyTe Hacbl
neli u KOHyCOB MOCTOB

[epeBsHHbIe WM Xe-
Ne306eTOHHbIE  MPOTV-
BOHa/ieAHble 3a60pbl

[EPEBSIHHbIE LLMTBI,
LLIAHZOPbI, LLTOPKK,
yCTaHaB/BaeMble
Ha BXO[HbIX OrosioB-
Kax Tpyo, 6epmbl 13
CKasIbHOro W apy-
roro chpakLyIOHHOro
rpyHTa, 06BasI0BaHME
(CI1 116.13330.2012)

NOAHATME  HacbINei
3eM/ISIHOrO  MoJIoTHA
Ha pacyeTHyl Bbl-
COTY A/1S 3alThbl OT
HaflelHoro  MoATo-
1eHNst
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JApeHaxHo-KanTaxHble

[IPEHaKHO-BO0OT-
BOAHbIE NIOTKM

Tpybuatble wm 6ec-
TPY6HbIe ApEHaXXM

BOZOMOHWXAIOLLE
CKBaXKVHbI
KanTaxHble npuem-
HVKNA

mnbTpyloLLmMe  Bbl-
mycKu

4.3.1.3 CoopyxeHusi cB060o4HOr0 Mponycka Hanegein npeactaBnsaioT coboii MOCTbI-3CTakafbl C pacyeT-
HbIMW A/IMHaMKU NPOJIeTOB, o6ecneunBaoLL X CBOOOAHbIA NPONyCK Haneau, a Takke MOCTbl C MCMO/1b30BaHU-
eM TOPPOKOHCTPYKLUUIA AnameTpom 6osiee YeTbipex MeTpoB, BOAONPOMYCKHble TPYObl pacyeTHOro guameTpa
C MaccuBHbIMK CTEHKamu. MocCTbl crefyeT ycTpanBaTb Ha NepeceyvyeHny pycrioBbiX Hanefen pasnuuHbix re-
HeTuyeckux TunoB. PacuyeT napaMeTpoOB MOCTOB W BOAOMPOMYCKHbIX TPYO Mpyu 3TOM MPOU3BOAAT COrMacHo
CI 35.13330.2011.

4.3.1.4 TMpuHUMn paboTbl yaepXUBaOLINMX COOPYXEHUI HanpasfeH Ha hopMmMpoBaHMe WCKYCCTBEHHO
Haslean Ha 6e30MacHOM PAaCCTOSIHUU OT MHXEHEPHOro COOPYXeHUs MyTeM akTuBM3auuy HanefHoro npoiecca
3a CYeT yBenunyeHusa naowanm m MHTEHCUBHOCTW TennoobMeHa BOAHOM0 NoToKa C oxnaxpjarwleil cpesoii.

4.3.1.5 Mep3noTHbIl NOAC akTUBM3UPYeT HanefHblil npouecc B pesyfnbTaTe YCKOPEHWUs npomep3aHus
BEpPXHEro BOAOHOCHOrO ropu3oHTa (TpyHTOBOro, HaAMep3/10THOr0) U paccpefoTOYEHHON pa3rpysku 3TOro ro-
pv3oHTa nepej Mep3/0THbIM MOACOM. PaccpefoToyeHHass pasrpyska BOAOHOCHOrO ropu3oHTa MOXeT 6blTb
obecneyeHa BCKPbITUEM €ro kaHaBOl, TpaHLleeil unu pBomMm.

4.3.1.6 [lpeHaxHOo-KanTaxHble NMPOTUBOHaNEAHbIE COOPYXEHUA BK/IHOYAIOT:

- noA3eMHble TpybOHble NNn 6ecTpybHble ApeHaxw,;

- KanTaXHble NPUeMHUKU, (PUNbTPYIOLLME BbINYCKK;

- APEHaXH0-BOA00TBOAHbIE JIOTKM;

- BOAOMOHMWXAKOLWNE CKBXKXUHBI.

4.3.1.7 OCHOBHOI NpVHUMN PaboTbl APEHAXHO-KANTaXHbIX COOPYXEHWI 3akniyaeTcss B MOHUMKXEHUM
YPOBHS TPYHTOBbIX U MOA3EMHbIX BOJ HWXE TNyO6uHbI NMpoOMep3aHusa A5 UCKIHYEeHUS MyvymHoo6pa3oBaHus.
Mpy ycnoBun HeAoNyLEeHUs My4YMHOOOpPa3oBaHMA NPOTUBOHANEAHbIE APEHAXHO-KanTaXHble COOpPYXeHMUs

5
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O0/DKHbI 06ecneyunBaTtb AOMNOHUTE/IbHOE MOHWKEHUE MOA3EMHbIX BOA HWXKe r1y6uH Ce30HHOro npomMep3aHuns
rpyHTOB. lMpy pa3paboTke KOHCTPYKUWI ApeHaxein n KanTaXHbIX YCTPOWCTB HeobXxoAMMO npefycmarpusBatb
MEpPOonpuATKA, Hanpas/fieHHble Ha npefoTBpalleHne 3amMep3aHns BOAbl B CMOTPOBbLIX KOMOALAX, OTBOAHbIX
Tpy6ax u Ha Bbixoge u3 HUX. C 3TOl Lesiblo 0TBOAHblE TPYObl 3aknajblBatoT Ha ry6uUHEe He BbIle HUKHel
TpeTu rnybuHbl CE30HHOrO NPoOMep3aHns, a HU3 TPYObl Ha BbIXOAE pas3MeLLaloT Bbille NOBEPXHOCTU 3eM/U Ha
1,0 m 1 60nee. Ha nonorux ck/ioHax MeCTHOCTW crieflyeT NPUMEHNATb yTeneHHble OrosioBKM OTBOAHbIX TPYO.

4.3.1.8 MpoTrBOHaNegHble YCTPOICTBA, NPUMEHSIEMbIE KaK 9N1EMEHTbI MU KOHCTPYKUUKN TPAHCMNOPTHbIX,
a TaKke HenocpeacTBEHHbIX MPOTUBOHANEAHbIX COOPYXEHWA, pa3fensaoT Ha TpW rpynnbi:

- orpaxgaroLime;

- 6e3HasieJHOro NPonycka;

- obecneyveHus nponycka HanegHbIX U TanblX BOA,

4.3.1.9 Orpaxgawline ycTpoicTBa Ha3Ha4yaloTCA C Lefblo 3aluTbl OT CKOMJIEHUS HanegHoro fbga B
OTBEPCTUM BOLONPOMYCKHbIX TPY6 B criyyae hopMmMpoBaHUS HE6OMbLUMX Hanedel Ha nepuoanyecknx Boao-
TOKaxX, OHU CHVXaKT WM MOJSIHOCTBH WCK/IYAKT BAUSIHUE Ha/leAy Ha YCTOMUYMBOCTb 3EMJISSHOTO MOMOTHA
M BOAOMPONYCKHbIX COOPYXeHuii. K orpaxgalwLinum ycTpPoWCcTBaM OTHOCHAT: AepeBSAHHble LWUTbl, WaHAopbI,
LUTOPKKW, yCTaHaBNMBAEMble Ha BXOAHbIX OrosioBKax BOAOMPONYCKHbIX TPY6, 6€pMbl U3 CKasIbHOrO WU APYroro
huNbTpyOLWEro rpyHTa, cogepxallero nopucTyto cpepy, obsasioBaHue npu 3alimTe Hacbineid n KOHYCOB MO-
ctoB (CIN 116.13330.2012).

4.3.1.10 YcTpoiicTBa B BuAe KaHa/nOB BO NbAy Hasiean NMPUMEHSIOT ANs obecneyvyeHuss npornycka Ha-
NefHbIX 1 TanblX BOA C LEeNblo CHWXEHUS WK NpekpaleHns pocta Haneau v 0TBoAa TaslbiX BOA B BECEHHWI
nepuog 4yepes BOAONPONYCKHbIE COOPYXEHWA, OTBEPCTUA KOTOPbIX 3amno/IHEHbI JIbLOM.

4.3.1.11 YcTtpolicTBa ana obecneyeHns 6e3HanefHoOro npornycka SBAAKTCA 3/1eMeHTamMu NpoTMBOHA-
nefHbIX COOPYXXEHUA U MOTyT NPUMEHATLCA CaMOCTOATENbHO A8 KOMMAEeHcauun noTepb Tenna HaneaHbIMU
BOZaMu Nnpy oTBOAE MX 3a Npefesbl 3almaemMoro yyactka (06bekta Uin CoopyXXeHus) nyTeM YyCTaHOBKN yTe-
NMIEHHbIX LIMTOB, LUTOPOK, MATOB Ha BXOAE W BbIXOAEe BOAOMNPONYCKHON Tpy6bl 1 NnpUMeHeHneM 06opyaoBaHus
noABOAALMNX U OTBOAALLMX SIOTKOB.

4.3.1.12 MNMoMnMO nepeydncneHHbIX NPOTUBOHANEAHbIX COOPYXEHUA, BO3MOXHbI KOMOUHUPOBAHHbLIE CO-
OpYXeHUs, a/1IeMeHTbl KOTOpPbIX paboTarT Mo onpenesieHHOMY MPUHLMMY OrPaHMYEeHHYI0 4acTb nepuoga C
oTpuLaTenbHON cpeaHecyTOYHOW TemnepaTypoli Bo3ayxa.

4.3.2 BbI6oOp NpOTMBOHANEAHbLIX COOPYXEHUIA

4.3.2.1 Bbl6op NpoTUBOHA/IEAHbIX COOPYXEHMWIH OCYLLECTBASOT HA OCHOBE NPOrHO3HOI OLEHKM MO Mate-
puanaM UHXeHepHO-reos1I0rmMyeckoro, MHXeHepHo-reoe3nyeckoro, rmaposiIorMyeckoro 1 reoKprMosiIornyeckKoro
o6cnefoBaHNii HanegHbIX yyacTkos (4.2).

4.3.2.2 Bbibop cnocoba 3awuTbl Npy NPOEKTUPOBaHWM 3aBUCUT OT pasMepa Hanegu U xapakrepa ee
pasBuTUA, Mep3/1I0THO-TMAPONOrMYECKNX YC/IOBUI, penbedia MeCcTHOCTU, TUMa U KOHCTPYKLUU NpoeKTUpyemo-
r0 UCKYCCTBEHHOIO COOPYXEHUSA N TEXHUKO-3KOHOMUYECKMNX MokasaTenen.

4.3.2.3 nA aKTMBHOrO pPerynpoBaHus TeEpMUYECKUM PEXMMOM BOAOTOKOB B Nepuos oTpuuaTesibHbIX
TemnepaTtyp Heob6XxoAVMO B NpoOeKTax KOHCTPYKUWMIA 3eMSAHOro MOMOTHa W BOAOMPOMYCKHbIX COOPYXEeHWl
npegycmatpmBatb MepoOnpuATAS, NO3BoAsOLWME ob6ecnednBaTb ero ONTUMasibHbIA TENSIOBOW PeXuM.

4.3.2.4 TIpoTBOHaNe Hble COOPYXEHUS 1 yCTpocTBa HEO6X0AMMO Ha3HavyaTb C y4eTOM reHeTU4ecKoro
TMna HanegW, Aebuta u TemnepaTypbl BOAbl UCTOYHMKA, MUTAKOLWEro Haneab, penbeda U NHXeHepHo-reoso-
TMUYECKMX YCNIOBUIA B Npefenax Ha/lefHOro yyacTka, a Takke B YBSI3KE C KOMMMIEKCOM MPOEKTHbIX PELUEHWIA Mo
KOHCTPYKLUMAM 3eMSHOI0 NOMOTHA U BOAOMNPONYCKHbIX COOPYXEHWIA.

4.3.2.5 Mpn BbIGOPE NPOTUBOHANIEAHLIX COOPY)XEHWIA N YCTPONCTB NpeanoyYTeHNe crieqyeT oTaaBaTb TEM
U3 HUX, KOTOPblE UCKIIOYaKT akTUBU3aLUuio NpUpPoaHbIX Y BO3HUKHOBEHWE MCKYCCTBEHHbIX Haneael npu cTpo-
NTeNbCTBE aBTOMOOU/IbHLIX AOPOr. B cnyyasx HEBO3MOXHOCTM WKW HeLenecoobpasHOCTU UCNONb30BaHWS
Takux MeponpuaTUin U YCTPOWCTB HeobxoAuMO npedycMmatpuBaTb MPUMEHEHUEe CpefcTB, obecneumBatomx
3alUnNTy aBTOMOOW/IbHBLIX AOPOT OT HENOCPEACTBEHHOIO BO34ENCTBUSI Haneaen.

4.3.2.6 TMpoTuBOHaNeAHble COOPYXEHUS K YyCTpoicTBa HEo6XoAuMO npefycmaTtpuBaTtb He TOSIbKO Ha
yyacTkax Hasefell, BbISIBNEHHbIX B MEPUOA, U3bICKaHWI, HO U B MeCTax BEPOSATHOIO BO3HUKHOBEHUS Hasefel:
nepexobl ManbiX NOBEPXHOCTHbIX BOAOTOKOB, BbIEMKU, KaHaBbl 1 Apyrne BblpaboTKM, BCKpbiBaKOLWME NOA3EM-
Hble BOAbl B paloHax, CKNOHHbIX K HaneneobpasoBaHuio.

4.3.3 Tunbl N KOHCTPYKUUN NPOTUBOHASIEAHbIX COOPYXEHU U yCcTpoicTB. O6nacTb WX pauuno-
Ha/IbHOTO NPUMEHEHUA

4.3.3.1 Mo cpokaM Cy6bl MPOTUBOHA/IEAHbIE MEPONPUSITUS,, COOPYXEHNS 1 YCTPOCTBA pasfensiioT Ha:

- NMOCTOSIHHbIE;

- BPEMEHHbIE.
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4.3.3.2 BpemeHHble MeponpuaTus 1 ycTpolicTBa TpebyeTcs NPUMEHSATb AN OrpaxieHnss aBToMo6ub-
HbIX AOPOr OT Hanejel, BO3HUKAWOLWMX B pe3ynbTare U3MEHEeHWs eCTeCTBEHHbIX YC/0BWUl/ B nepuoj cTpou-
TeNbCTBA, NPU BHE3aMNHbIX NOABAEHUAX Haneaen, CHUKaLWwmx 6e30nacHOCTb ABUXEHUSA TpaHCnopTa 1 ycTon-
YMBOCTb COOPYXEHWIA.

4.3.3.3 K BpeMeHHbIM (CE30HHbIM) MEpPONPUATUSAM OTHOCATCS:

- BbIKO/IK& W yganeHve HanegHoro nbga 13 oTBepCTuiA BOLONPOMYCKHbIX COOPYXEHWI U KIOBETOB BpPYyY-
HYI0 M MeXaHM3UPOBaHHbIM CMOCOB0OM C MCNOSb30BaHWEM 6Y/1bA03EPOB U PbIXIUTENENR;,

- pe3ka HaneHoro fibja MexaHN4eckKummn nunamm 1 6ypoBbIMM MexaHu3Mamu, a Takxe ero pacTorn/ieHuve.

4.3.3.4 TIO0CTOSIHHblE NMPOTMBOHAaNEAHbIE YCTPOMCTBA HEOOXOAMMO MPUMMEHSTb Ha yvyacTkax AeincTeus
NPUPOAHbIX Hanegel M B MecTax, rae BepOSATHO BO3HUKHOBEHWE TEXHOTeHHbIX Hanenel, KoTopble MOryT Bbl-
3BaTb HapylleHne YCTONUYMBOCTU KOHCTPYKLMWI U COOPYXEHUA MM co3faTb ONacHOCTb ANS ABUMXEHUS TpaHc-
nopra.

4.3.3.5 K NOCTOAHHbLIM 3alUTHbIM MEPONPUATUAM OTHOCATCS:

- NOAHATUE NPOEKTHOW OTMETKN B6POBKM 3eM/IAHOMO nosoTHa Hnp. OHa 3aBUCUT OT MakCMMasibHON BbICO-

Tbl NOAbEMA Ha/IEAHOO NbAa y 3eM/ISIHOrO MOJIOTHA Ha y4YacTke HasiegHOro noATtonseHus (pUcyHok 1),
a Takke OT pasMepoB 3eMJISSHOrO MOMOTHA, PM3NUECKUX CBOICTB CnararmolmxX ero rpyHToB, KAMmaTuuyeckmnx
YC/OBUiA B palioHe CTPOUTENbCTBA U onpeaensieTcs no oTAe/bHOW MeToauKe;

1 — ouepTaHMe HacbINU Moc/ie PEKOHCTPYKUUU; 2 — Bepx Haslefu [0 PEKOHCTPYKUMM, 3 — ouyepTaHue Hacbinu [0 PEKOHCTPYKUUWK;

B — wupuHa npoeaxeit yactu; /'Car — oTMeTKa MaKCMMasibHOW BbICOTbI MOAbEMA Ha/IEAHOIO /ibAa HA OTKOCE 3EMJISIHOTO MOJI0THA,;
HMp — BennuYMHa NPOEKTHON OTMETKM BGPOBKM 3EMJISHOTO MOJSIOTHA, a — BLICOTA OTCHINKM HACHIMU A0S 3aWWUTbl OT MAKCUMasibHOMo
nogbema HanegHoro fibaa

PucyHok 1— [MoAHsTIE NPOEKTHO OTMETKM BPOBKM 3eM/ISIHOTO MOJI0THA HIp Ha pacyeTHYo BbICOTY

- YWIMpPEeHMe BbIEMOK Ha HaslefHbIX ydacTkax C Lefblo pasMelleHnsl B HUX 3arpaxgatolinx npoTMBOHa-
nefHbIX YCTPOWCTB BPEMEHHOTO 1 NMOCTOSIHHOTO TUMa (PUCYHOK 2);

2 3 4 5 6

1— ouepTaHune BblIeMKU [0 PEKOHCTPYKLMU; 2 — oyepTaHue BbIEMKU MOC/IE PEKOHCTPYKLWMN; 3 — BEPX HANEAM MOC/IE YLINPEHUSI BbIEMKU
1 CTpOWUTeNbCTBa NPOTMBOHANEAHOTO 3a6opa; 4 — BepX HaseAun A0 PEKOHCTPYKLUMM goporn; 5 — 3a6op; 6 — BbIXoAbl HaneaHbIX BOA

PucyHOK 2 — YilumpeHve BbIEMOK Ha HauleHbIX yYacTKax C Lefbio pasMeLLEeHUs B HUX 3arpakaaroLmx
npoTBOHaNIEAHbIX yCTpOVICTB BPEMEHHOIO U NMOCTOAHHOIO Tna
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a) nepeHoc OTAe/NbHbIX YYaCTKOB A0POr C YCTPONCTBOM MOCTOSIHHbIX 06X0A0B;

6) CTPOUTENLCTBO AONOJIHUTE/IbHbLIX BOAOMNPONYCKHbLIX TPY6;

B) 3aMeHa BOLOMNPOMYCKHbIX TPYO U MasibiXx MOCTOB Ha CBaiHO-3CTakajHble MOCTbI;

r) 3amMmeHa OTAe/IbHbIX BOAONPONYCKHbIX TPY6 Ha huibTpyloLine npopesu;

[) 3aMeHa BOAONPOMYCKHbIX TPY6 M MasblX MOCTOB Ha CrneluasibHble NPOTMBOHaNeAHbIe BOAOMPONYyCK-
Hble COOPYXEeHUA C He06XoAUMbIMW OTBEPCTUAMM ANs CBOOOLHOrO Mponycka Hanepaew;

€) NofHATME OTMETOK BbIEMKM WM NMEPeyCTPOMCTBO BbIEMKU B HACbIMb (PUCYHOK 3).

1 — ypoBeHb Bepxa Hafean L0 PEKOHCTPYKLMM; 2 — OouepTaHWe BbIEMKW MOCNe PEeKOHCTPYKLMK, 3 — YpOBeHb Bepxa Haneau nocne
YIUNPEHUS BbIEMKHW; 4 — OuepTaHue BbIEMKW MOC/e NOCTPOKU JOPOru; 5 — BbIXOAbl HANEAHbLIX BOA

PvicyHok 3 — [MpeBpaLLieHNe BbIEMK/ B HaCbIMb (C YLLMPEHVEM BbIEMKM /151 pasMELLIEHUS] CPEeACTB NPOTUBOHA/IEAHOI GOpLObI)

4.3.3.6 [Jna NnpoTMBOHaNeQHOW 3alnTbl HEO6X0AMMa YyCTaHOBKa BOAOMOr/I0LWaLEero ycTpoicTaa, KoTo-
poe npefHa3Ha4YeHO B OCHOBHOM /191 3aliWTbl OT Hasefel, BO3HMKAOWNX NPy TasHUM cHera (CTOKOBbIX), Ha
60MbLIMX NAOWAASaX, UMeLWMX acdanbTo6eTOHHOe UM 6eTOHHOe NOoKpbiTUEe. BopooTeoasuine 60patopHbIe
KaMHWM npefcTaBnsalT coboli cBoeobpasHble COOPHbIE NOTKU U3 Xene3obeToHa, umelowme BOAONPUEMHbIE
OTBEPCTUA, KOTOpPble MOrYT He TOJIbKO MOrNowartb, HO U OTBOAUTL HaslefHYl0 BOAY Kak B MPOAOJSIbHOM, Tak
M B NonepeyHoM HanpasieHuun. VX BbINOMHAIT B BUAE 6/0KOB M3 APEHUPYIOLLEr0 MOPO30CTONKOro 6eToHa
nmM6o nnact6etoHa (pucyHok 4). MNpn Heo6XoAMMOCTU OHW MOTYT MMEeTb BBEPXY CMEHHbIi 6/10KUAbTP, nog
KOTOpbIM NoMellaeTcs HarpeBaTeslbHbll 3anemMeHT. Hanbonee uenecoobpasHo NPUMEHATb 3T YCTPOICTBA B
HacesIeHHbIX NYHKTax WM Ha ropHbIX Aoporax, UMeLWmX YKNOoHbI.

4.3.3.7 K cneyuasnbHbiM NpOTUBOHANIEAHO-BOAOMNPONYCKHBIM COOPYXEHUAM, npefHa3HavyeHHbIM O4HO-
BpeMeHHO A8 6e3HaneHOoro nponycka NOCTOSAHHO U Nepuoguyecku OelCTBYIOLUX BOLOTOKOB, OTHOCATCS
cneuunasnbHble BOAOMPOMYCKHbIE COOPYXEHUA W UCKYCCTBEHHbIE COOPYXEHUS CO CBOOGOAHBIM NPONYCKOM Ha-
nepeii (npunoxexHune b):

- MOCTbI-3CTaKafbl, a Takke MOCTbl TOHHE/IbHOIo TWMa, KOTOpble NPUMEHSIOTCA Ha NnepecevyeHnn pycrio-
BbIX Hasnieel pas/inyHbIX reHeTUYEeCcKNx TUNoB.;

- cBaliHO-TOHHE NbHbIE BOAOMPOMYCKHbIe coopyxeHns (4.3.3.8);

- NpOTMBOHAaNEe[Hble MOCTbI-TPYObI (pUCYHOK 5; cm. 4.3.3.9);

- KOMOWHUPOBaHHble UNLTPYIOLWME HAaCbINU C NHOObIM  KOJIMYECTBOM BOZLOMPOMNYCKHbIX TPy6 Mo
CI1 445.1325800.2018;

- acTakaZHble MOCTbl C NOA3EeMHbIMU BOAOBMELLAOLWMMIA U BOAONPONMYCKHbIMU KaHanaMmu (PUCYHOK 6).
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BOL00TBOASALME 6OPAIOPHbIE KAMHW; 2 — BOAOOTBOAHbIN /IOTOK C HarpeBaTeslbHbIM 3/1IeMEHTOM; 3 — KPbILWKN U3 APEHNPYIOLLEro
6eToHa; 4 — nonepeuHblii Npoub foporu

PucyHok 4 — Bogonor/oLiatolLee yCTPoiCTBO C BOAOOTBOAALLMMM GOPAOPHLIMY KaMHSIMM HA aBTOA0pOrax

1— ypoBeHb NOAPYC/IOBOTO NOTOKA; 2 — rpaHuLia annosus

PucyHok 5 — lMpoTuBOHaeaHbIin MocT-Tpy6a

1— NOBEpPXHOCTb Hasleay A0 NOCTPOIKM BOAOBMELLAIOLLETNO KaHana;, 2 — NoA3EMHbIVi BOAOBMELL AWM KaHa

PUCYHOK 6 — 3cTakaHblii MOCT C No/3eMHbIM BOAOBMELLAOLLMM KaHA/IOM
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4.3.3.8 CBaliHO-TOHHEe IbHble BOAOMNPOMYCKHbIE COOPYXEeHWUs MPefcTaB/salnT CcOO60M KOHCTPYKLUMIO, pac-
MOJIOXEHHYIO B HWXHEN 4acTu HacbINu B BUAE TOHHENbHOW NOMOCTU WM Npope3n HeobXOoAMMbIX pasMepos,
06pa3oBaHHy0 pagaMu cBaii c nauTaMu-Hacagkamu v 3a60pHbIMU CTEHKAMU-NAUTaMK, cayxawmx ans 6ec-
NPensaTCTBEHHOrO MpoMycka BOAOTOKa C NMOCTOSHHO AelCTBYHOLW el Haneabto.

4.3.3.9 MNpoTuBOHasieAHble MOCTbI-TPY6Obl ABASAIOTCA aHasioraMy CBaliHO-TOHHEbHbIX BOAOMPONYCKHbIX
coopyXeHuii. OHM COCTOAT M3 cBall, HacafokK, NAUT MepekpbITUS, CTEHOBbLIX NAUT U JIOTKOBOrO 3/1eMeHTa C
yTenamrTenem.

4.3.3.10 3cTakagHble MOCTbl C NOA3eMHbIMY BOAOBMELL AWMU KaHanaMmu, yctpamnBaembiMu Mo Mo-
LieHneM pycna u cnyxawmmu Ans nponycka nogpycroBbiX NOTOKOB 6e3 nx npomep3aHus u 6e3 obpasoBaHus
Hanepgel (pUCyHOK 6).

4.3.3.11 B kayecTBe KaHas/i0B MOryT OblTb MCNO/Ib30BaHbl NMPOAO/IbHbIE TPAHLIEN C APEHAXOM U3 Kpyn-
HOrNbI6OBOro CKanbHOrO rpyHTa. MNoasemHble OTKM AO/HKHbI HAYMHATLCA U 3aKaHUMBaTLCHA KaMeHHOU uib-
Tpytowel Knagkon ¢ 3awnToli Bxoga OT 3ausiMBaHus.

4.3.3.12 OTBEpCTUSA UCKYCCTBEHHbLIX COOPYXEHUN Ha BOAOTOKaX C HasledsMy OnpefesisaioT pacyeToM Ha
MPONYCK Mo NOBEPXHOCTU Hanefu pacyeTHOro nasogka. pu rmgpas/iMyeckoM pacyeTe OTBEPCTUA He yuUTbiBa-
10T CPe3Ky 1 pa3mbiB, HAMOPHBIA 1 NOYHAMNOPHbIV pexumMbl Ana Tpy6 He gonyckatoTcs. OTBepCTUA AOMKHbI ObITb
He MeHee 2 M A1 KPYI/bIX U NPAMOYro/ibHbIX TPy6 1 15 M AN1s MOCTOB (38 MUCKIOYEHWEM 3acCbIMHbIX MOCTOB).
[na Tpy6, coopyxaeMbix B KOMMIeKce C PUIbTPYIOLLEl HaCbIMbio, OTBEPCTUE MOXET ObiTb Ha3Ha4YeHo 1,5 m.

Marnble MOCTbl peKOMeHAyeTCcs MPOEKTUPOBaTh, Kak NpaBuio, Ha cBaiHbIX onopax. MNMpv HEeBO3MOXHO-
CTU MOTPYXEHNsT CBail 3abMBKO MOXHO MPUMEHATb 6ypoobcagHble unyn 6ypoonyckHbie cBaw.

4.3.3.13 MeponpuaTns, akTUBM3UPYOLLME HasefHbli npouecc, AN 3afepXaHus Hanegein B Mecrtax,
yAaneHHbIX OT MoJI0THA 40POrK, BK/IHOYALOT:

- HanefHble nosca n akTUBHbIE NPOTMBOHANEAHbIE Basibl AN HaneAeli NOBEPXHOCTHbIX BOLOTOKOB;

- Mep3/10THbIE nosca Ana Hanefen rpyHTOBbIX BOA,

4.3.3.14 3arpaxgarwlime npoTMBOHaNefHble MeponpusiTus U yCTPOCTBa GbiBalOT MOCTOSAHHBLIMU U Ce-
30HHbIMU. K CE30HHbIM CpefcTBaM OTHOCATCH CE30HHble PYC/I0Bble M TPYHTOBbIE MEP3/I0THbIE MOSACA, CHEro-
Bble W CHEXHO-Nef0Bble Basibl, LUMTOBbIE, AoUlaTble U LWNanbHble 3ab0pbl, 3arpaxaeHns 13 NpoMOPOXEHHON
MELLKOBWHBI.

4.3.3.15 HanegHble nosica uenecoobpasHo MPUMEHSITb AN 3aflepXaHusi Hasedeil, BO3HUKAKLWMX Ha
HeboNbLWINX U NEePUOANYECKN AENCTBYIOLWMX BOAOTOKaX. OHM NpeacTaBAsAlT CO60M yyacTkum paclumpsemoro
pycna, NokpbiBaeMble KAMEHHOW OTMOCTKOW WK BeTOHHbIMM nAuTamu. Pasmepbl NOSICOB cnefyeT Ha3HavyaTb
Ha OCHOBE pe3y/ibTaToB TEMNOTEXHNYECKUX pacyeTos.

4.3.3.16 Ce30HHblE PYC/I0BbIE U TPYHTOBbIE MEP3/1I0THbIe nosica (PUCYHOK 7 1 8) MpeACcTaBAT cobol yyacT-
KN MECTHOCTW Y OrpaxgaeMbiX COOPYXEHWI, C KOTOPbIX YAaISlT pacTUTe/bHbI MOKPOB, /IeC U KYCTapHUK, a B
Hayasie 3UMHEro nepuoja v CHer, KOTOPbIA Takke NepuoaMyeckn oUMLAOT 3UMOIA. VX NpYMeHeHne OCHOBaHO Ha
Co3faHnM BOAOHENPOHML@EMbIX 3KPaHOB Ha MyTW PYC/IOBbIX M FPYHTOBbLIX BOAHbLIX NOTOKOB 38 CYET YCKOPEHHOIo
npomep3aHnsl pycen pek 1 rpyHTOB AesATe/IbHOro Cosi ¢ nocreayolmm obpa3oBaHMeM Haneaei B yaaneHun ot
orpaxgaemblx AOPOXHbIX COOPYXeHW. Mep3/10THble nosica B BUAE KaHaB NPUMEHSIIOT U A8 60pbObl C peUHbIMU
Hanegsamu. VX npoknagbiBaloT Nonepek BCei peyHoi Ao/nHbI Ha paccTosiHuM oT 80 4o 100 M Bbille MocTa.

1— Mep3/0THbI NoSC; 2 — Basl U3 CHera, /ibAa WKW rPyHTa; 3 — OoCb A0POru

PuicyHoK 7 — Ce30HHblE PYC/IoBblE MEpP3/I0THbIE nosica
10
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50-100 m

1 — ouyepTaHue [eATeNbHOTO €105t Moc/ne YCTPoicTBa nosica; 2 — rpaHvua AesTesIbHOro CNnos [0 YCTpoicTBa nosica; 3 — BbIXOAbI
HaZMep3/10THbIX BOA MOC/e YyCTPOCTBA NOSICOB; 4 — MeP3/0THbIA Nosic: 5 — HaneAb Nocne yCTpoiicTBa nosica; 6 — HaropHasi KaHaBa;
7 — Hanefb Ao ycTpoiicTBa nosica; 8 — BeyHasi Mep3noTa; 9 — ypoBeHb HAAMEP3/IOTHbIX BOA,

PucyHok 8 — Ce30HHble IPyHTOBblE Mep3/10THbIE Nosica

4.3.3.17 CHeroBble 1 CHEeXHO-NefoBble BaUlbl CNyxXart A/ 60pbObl C IPYHTOBLIMU U CMeLLaHHbIMU (pyc-

NIOBO-TPYHTOBbLIMU) HaneasMmu (pucyHok 9). NMpoTuBoHaseHble Basibl LLenecoobpasHo NpUMEHATb 419 3a4ep-
XaHuns Hanefel Ha MasbIX U cCpefHUX BOAOTOKax. Ban ycTpavBaloT M3 rpyHTa CO LMTOM U3 JOCOK WK xene-
306€TOHHBbIX N/UT, & TaKXe C N/I0CKUM YTEN/IEHHbIM SIOTKOM, BbIMOLLEHHbIM KAMHEM WUIN BETOHHLIMU MIUTaMU.
[eicTBue akTMBHOro NPOTUBOHA/IEAHOIO Basla OCHOBAHO Ha TOM, YTO MJIOCKWI SIOTOK B KAYeCTBE Hasie4HOro
nosica BbI3blBaeT pacTekaHwe MOTOKa BOSIH TOHKMM C/I0EM, CMNOCOOGCTBYET €r0 MHTEHCUBHOMY OX/1aXAEHUIO,
3apOXAEHNIO N Pa3BUTUIO Haule4n Mepef BasloM paHblle, YeM OHa MOXEeT BO3HUKHYTb Y BOAOMPOMYCKHOro
COOpPYXEHWS, PacnonOXEeHHOro Mo Pycsly HWKe Basa. BO3HWKHOBEHWE Hasledu B npefenax Niaockoro s0oTka
6yaeT cnoco6CcTBOBaTL 3aM0/IHEHWUIO BOAONPOMNYCKHON KaHaBbl U Wenu nog wutom. ocne atoro Hanegb, 3a-
AepXxuBaemasl LWMTOM M BasiOM, CTaHeT pa3BMBaTbCA BBepX MO pycny. Pasmepbl BOAONPOMNYCKHOW KaHaBbl U
Wenu nog WUTOM crefyeTt onpenensTtb C y4eTOM Mpornycka BeCeHHUX Bog 6e3 pasbopa wwurta. Pasbop wuta
HeobxoauMo npegycMaTpuBaTb TOMbKO B C/yYasx, Korja no NporHosy oxuaaeTcs 0cob0 BbICOKWI NaBoAOK.

1— ypoBEeHb BEYHOI Mep3/10Thl; 2— YPOBEHb BOAbI; 3 — rpaHuLa NnpomMep3aHns B NEPBYIO NOSIOBMHY 3UMHEr0 nNepuoaa; 4 — Coii CHera,;
5 — BbIX0Abl HaneAHbIX Bog, 6 — Haneab; 7 — CHEroBoi Bas

PuicyHok 9 — CHeroBble (CHEXHO-/1e[I0BbIE) Ba/lbl, COBMELLEHHbIE C MEP3/OTHLIMI MosicamMm

4.3.3.18 BoaoHenpoHnLaeMble aKpaHbl C BaslamMmy U3 TpyHTa ciegyeT NPUMEHSITb B LeNsxX oTAaneHnsl ot
OrpaxJaeMoro COOpYXeHusi MecTa BbIXOAa IPYHTOBbLIX BOf, 06pasylolnx Hanedb. B paiioHax co CHEeXHbIMU
3aHocamu BO n36exaHue CBOGOAHOrO Mpoxofa MOA3EMHbLIX BOA NOJ CHErOM 3KpaH crefyeT pasMellatb 3a
npeaenaMn CHEeXHOro OT/IOXEHUs, BO3HMKAlOLWEero y Bana.

4.3.3.19 C6opHo-pa36bopHble 3a60pbl U3 AOCOK, 6pPEeBEH WM NMepeHOCHbIe LWUTLI U3 JOCOK, a Takke 3a-
rpaXKaeHnsl M3 MPOMOPOXEHHO MELLKOBUHbI CrieflyeT NPUMEHSATb ANA 3aliMTbl OT Hasiedeli rPYHTOBbIX WK
MOBEPXHOCTHbIX BOA, MMEHLMNX HEMOCTOSIHHbLIA XapakTep WK MeHSIOLWMX MOSIoKEHNe B pasHble rogpl. Takke
BO3MOXHa YCTaHOBKA LUMTOBbIX M A0LWWATbIX 3a60p0B (PUCYHOK 10).
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1— ypoBeHb BOAbl; 2 — Hanenb; 3 — WUTOBOl 3a60op
PucyHok 10 — LLiuToBoii 3a60p

4.3.3.20 [Ansa oTBOAA U3 BLIEMOK FPYHTOBBIX BOJ C OrpaHWYyeHHbIM NepuoaoM AeicTBusa cnedyeT npumMe-
HATb JIOTKM 3aKPbITOFO TNa B3ameH KIOBETOB. [/ OCyLUeHWs MeCTHOCTW, rnepexBaTa W 0TBOAA IPYHTOBbIX U
HaAMep3/10THbIX BOZ, HA 3HAUUTE/IbHOE PACCTOSIHWE CriefyeT NPUMEHSTb MOMYOTKPbITbie BOAOOTBOAHbLIE JTIOTKU.

4.3.3.21 OcylleHne MecTHOCTM OTKPbITLIMU KaHaBaMu LienecoobpasHo npedycMaTpuBaTth Ha ydacTkax
C Herny6oKMM 3aneraHneM rpyHTOBOI BOAbl Y MOBEPXHOCTWM BEYHOMEP3/bIX TPYHTOB, B TOM YMC/E B c/ydasx,
Koraa BepXHUiA 3alMTHBIA CNoit NpeAcTaBneH FMUHUCTLIMU TPYHTaMK C BK/THOYEHUEM APECBbl, a NOTOK FPYHTO-
BOI1 BOAbl MMEET Masiblit 4e6UT 1 Nnepemep3aeT 31Moii. Paamepbl kaHaB 1 cnoco6 yKpeneHust 0TKOCOB HasHa-
yaloT B 3aBUCUMOCTU OT MPUTOKA U TY6UHbI 3a/1eraHnsi rPYHTOBbLIX BOA, M/IOLAAN OCYLLIAEMOI TeppUTOpUHn,
CKOPOCTW TEUYEHUs BoAbl B KaHaBe B fIETHEE BPEMS U APYTNX UHXEHEPHO-Te0N0rMYecKMX yCoBrii B npegenax
HaneaHoro yyactka. Mpu HanMuMy TPYHTOBLIX BOA, He nepemMeps3alolimx 3MMOM, LenecoobpasHo NpUMEHSTb
KaHaBbl B COYETAHUW C HEFNYGOKUM JIOTKOM, HaMpUMep U3 NMosIoBUHbLI acGOLLEMEHTHOW Tpy6bl, BTOMNIEHHOW Ha
rNy6GUHY HUXE AHA KaHaBbl.

4.3.3.22 [Ana ycnewHoro NpMMeHeHUsl Takux CPeAcTB NpPOTMBOHaNeHo 60pb6bl MOXHO Takke pPeKo-
MeHJ0BaTb MCMNO/Mb30BaTh Ha BOJOOTBOAHbLIX yyacTKax COGOPHblE Xene306eTOHHbIe /IOTKOBblE 3M1EMEHThbI B
BUZE NosyKonel, ¢ OTKUAHLIMU KPbILIKAMMU CO C/I0SIMU 3DEKTUBHOTO YTENNUTENS, HANpUMep U3 neHonnacTta

(pncyHok 11).
1 2 3 4

1 — oTKMAbIBaOWAACA KpbILKa C TENI0U30NAUMEN; 2 — CHer; 3 — Xene3o6eToHHOe MOJYKObLO; 4 — C/oii Tenson3onupyLLero
maTtepuana; 5— wapHup

PricyHOK 11 — KOHCTpYKUMSI BOAOOTBOAHOM KaHaBbl M JTOTKA U3 Xe1e306eTOHHbIX MOJyKoMew, C yTenmTenem

4.3.3.23 OcywntenbHble YCTPOCTBA U COOPYXEHUS B KayecTBe CPeAcTB MpOTMBOHaNefHoin 60pbObl
pasfensioT Ha APeHaXHble U KanTaxHble.

12
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Mpn pa3paboTke KOHCTPYKUMIA ApeHaxel M KanTaXHbIX YCTPONCTB HE06X04MMO npedycMarpuBatb Me-
ponpuATUSA, HanpaB/ieHHble HA NpefoTBpalleHne 3aMmep3aHnsa BoAbl B CMOTPOBbLIX KOMOALAX, OTBOAHbLIX TPY-
6ax 1 Ha BbIXOofe U3 HUX.

4.3.3.24 [lpeHax M kanTax Lenecoobpas3HO NPUMEHSITb Ha ydyacTkaxX C Ha/mumem W BO3MOXHbIM pas-
BUTUEM Hanegeil NoA3emMHbIX BOA U YETKO BblPaXKEHHbIMW BOAOHOCHbLIMU CMOSMU TPYHTOBbLIX BOA. KanTax
LuenecoobpasHo NMPUMEHATb Ha HaslefHbIX yyacTkaxX NMpu Ha/iMunuM UCTOYHWKOB MOA3EMHbIX BOA, BbIXOAALLMX
Ha CKNOHe BblLle A0pOoru.

4.3.3.25 K KanTaxHOo-0CyLIMTe IbHbIM NPOTUBOHAIEAHbIM YCTPONCTBAM OTHOCATCS KanTaXHble NPOTMBO-
HaslegHble YCTPOICTBA, NAacTOBO-OTKOCHbIE KanTaxHble YCTPOCTBa 3aCbiNHOIO UM COOPHOro Tuna u3 naut
hunnbTpaLmoHHoro 6etoHa. KanTaxHble NpOTUMBOHasNeAHble YCTPOWCTBA NpeAcTaBnsaloT coboli Becbma ag-
(beKTMBHOE CpPeAcTBO MPOTMBOHaNeAHo 60pbbbl. O6LWMM NPU3HAKOM Pa3HOOBpPa3HbIX KOHCTPYKUMIA 3TMX
YCTPOIACTB SIBASIETCA Ha/MuMe Ha MyTU MOA3EMHbIX BOA, MUTAKOLWMX HaneAu, KanTaXHOW CTEHKM W3 KaMHs,
KaMeHHOIi BbIKNafKkn Ha MXY WM 3acCbINKU M3 KPYNHOTO raneyHmka ¢ BaslyHHUKOM.

4.3.3.26 TnacToBO-OTKOCHbIE KanTaXHble YCTPONCTBA M3 COOPHbLIX MAWT NPeACcTaBAslT coboil cnoii
hunbTpa M3 necyaHo-rpaBUiiHON CMecK, HacbiNaeMoil Ha CnAaHMPOBAaHHYH MOBEPXHOCTb OTKOCA BblEMKU
3eM/ISTHOr0 MOJI0THA C MHOTOUYUC/IEHHBIMU PACCESAHHBbIMU BbIXOAaMy FTOPU30OHTOB NOA3EMHbIX BOJ, HA KOTOPbIN
yKnaabiBatoT CO0pHbIe NAUTbI U3 PUNbTPALMOHHOIO 6eTOHa. B HMXKHEN YacTn 0TKoca yCcTpanBalT APEHaXHYI0
TpaHLLIelo, B KOTOPYIO yKNaabiBaoT AJIMHHOMEPHbIE APEeHaXHble 3/1IeMEeHTbl, NPUHUMaloLWme NoA3emMHble BOAb!
M OTBOZASALLME UX 338 NPeAesbl OrpaXAaemMoro yyacTka peryisiuuoHHbIX NPOTUBOHAIEAHBIX MEPOMpPUSTUA.

4.3.3.27 K gpeHaxHbIM NPOTMBOHaNIeAHbIM YCTPOCTBAM OTHOCUTCS OTKPbITbIA ApeHax B BUAE OCyLUU-
Te/fIbHbIX KaHaB 1 JIOTKOB, a Takxe 3akpbiTble:

- ApeHaxu-nperpagutenn ¢ BOAOHENPOHULAEMbIMU 3KpaHaMu U nepcopupoBaHHbIMKU Tpybamu ¢ 3a-
CbINHbIM (PUNLTPOM;

- ¢ Tpy6ochmnbTpamm us punbTpaLmMoHHOro 6eToHa;

- U3 OPEHAXHbIX 3KPaHHbIX NAUT U PUILTPALMOHHOIO 6ETOHa,;

- U3 COOPHbIX LIMYHTOBbIX APEHaXHbIX 3/1IEMEHTOB W (PUAbTPALMOHHOIO 6EeTOHa,;

- 13 COOPHbIX 3KPAHHbIX 3/IEKTPOOCMOTUNYECKNX 3/IEMEHTOB KPUOTEHHOW KOHCTPYKLMK.

4.3.3.28 OTKpbITbI/ ApPeHax B BUAE OCYLUMTE/IbHbLIX KaHaB U IOTKOB (pPUCYHOK 12) cnedyeT NpMMEHATb Ha
CW/IbHO 3apOCLUMX TaeXHOW pacTUTEsNIbHOCTbI0 6opTax PeyHbIX A0/IMH W FOPHbIX CKI0OHaxX ¢ Hauuvem 3abono-
YeHHbIX Teppac, NoACTUMaeMbIX 3/H0BUASIbHO-AE/0BUASIbHBIMU OT/IOXKEHUAMU, TAe APEHAXKW 3aKpbITOro Tuna
He Bcerga MoryT Nnor/ioTUTb BCE FOPU30HTbI MOA3EMHbIX BOA UM HEOOXO0AUMO yCTpanBaTb HECKOIbKO SPYCOB.

1— NOBEpPXHOCTb Hasefun A0 YCTPOWCTBA OTKPbITbIX APEHaXHbIX KaHaB; 2 — OCYLUMTENIbHble KaHaBbl

PrcyHoK 12 — OTKpbITLI ApEHAX B BUAE OCYLUUTE/bHBLIX KaHaB W SIOTKOB
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OTKpbITblE ApeHaXN 0COO6EHHO 3P(PEKTUBHBI B YCIOBUSAX CMELLUAHHOIO NUTaHUSA Hasnefei NoBepXHOCT-
HbIMW 1 NOA3EMHbIMW BOAAMM, BbIXOAALMMUN HA MOBEPXHOCTb U3 [MbI6OBO-POCCHINHbLIX OT/IOKEHWA CKIIOHOB Y
BHOBb NOINOLWAaeMbIMN VMU,

4.3.3.29 3aKpbITble ApPeHaXu C BOAOHENPOHMUAEMbIMU 3KpaHamu (pUcyHok 13, 14) TpaguuMoHHO npu-

MEHSI0T AN 60pbObl C HaNeAAMM TPYHTOBLIX BoA. OHU NpeAcTaBAAT cob60i nepoprpoBaHHbIE Kepamuye-
ckvue, acboueMeHTHble WM NNacTukoBble TPyObl CO crioem UIbTPa M APEHVpPYIOLLEe 3ackinkv, yknagbisae-
Mble B TpaHwewn riay6uHon 2—4 M. OCHOBHOW OCOGEHHOCTbIO 3TUX ApeHaxei ABMAeTCs Hanune Co CTOPOHbI
3alMLLAEeMOr0 COOPYXXEHUA BOAOHENPOHMLAEMOrO 3KpaHa 13 MATON TWHbI UAW AOLWATbIX LWNYHTOBbIX LUTOB
C HaK/IeEHHbIMW Ha HUX CMOAMMW TMAPOM30NALMN HA BUTYMHOW MacTuke unm reomemo6paHbl. PacueT 3akpbITbiX
ApeHaxei cMm. B npunoxeHun T,

1— NoBepXHOCTb HaNeAn A0 YCTPOicTBa ApeHaxa; 2 — nepgopupoBaHHbie Tpy6bl

PucyHok 13 — 3akpbIThlil APEHaK C BOLOHEMPOHMLAEMbIMM 3KPaHOM, NepdiopyvpoBaHHbLIMK TPY6aMK € 3aCbINHbIM
domnbTPOM

1— 3KpaH M3 NI0THOro 6eTOHA C OKMIeeHHO r1Mapon3oNaLMeli Co CTOPOHbI OrpaxaaemMoro 06beKkTa; 2— ypoBeHb Haneam 40 ycTpoicTea
ApeHaxa

PucyHok 14 — KOHCTPYKLYS 3aKpbITOro ApeHaxa ¢ Tpyb6ammn 13 onnbTpaLMoHHOro 6eToHa
(dnnbTp — MHOrOCN0MHasA YacTb M3 KPYMHOMOPUCTOro GETOHA 1 MECHAHOrO NACTOETOHHOTO hWLTPA)

4.3.3.30 K npoTuBoHaneHbIM MeponpuaTUSM KOHCTPYKTMBHOTO TWMa, CMOCOGHbLIM 3HAUMTeNbHO ocna-
6UTb U/MNK NOSTHOCTbLIO NIMKBUAMPOBATL Hasiean, OTHOCATCS OTEN/ISLINE MEPONPUSATUS:

- HaHeceHWe Ha CTeHKM U AHULLA JIOTKOB, KAHA/IOB, KaHaB 3alUTHbLIX TEMOU30NALNOHHBIX NOKPLITWIA;

- YCTAHOBKa HaBECHbIX LMTOBbIX TEM/IOU30MSALMOHHbIX KPbILEK Hag KaHasnamu, SIoTKaMu 1 KaHaBaMmu;
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- NnepeBo 3VMHEro pacxofa Ha NoA3eMHbI CTOK nepekiyeHneM ero B crneunanbHo ycTpanBaeMble
KOJIIEKTOPbLI N KaHasbl;

- YCTPOICTBO KPaTKOCPOUHbIX MOAMOPOB BOAbl AN 06pa3oBaHMsA fefsHbIX KPOBeNb Haj BOAHbIMW MO-
TOKamu;

- YCTPOWCTBO OTENNALMX HACTUIOB HaA KaHaBamu, I0TKaMy 1 pycriaMm OTKPbITbIX BOAHbLIX NMOTOKOB;

- KOHUEHTpauusa BOAHbIX NMOTOKOB MPOMYCKOM UX B Y3KUX JIOTKaX.

4.3.3.31 YcTaHOBKa TenJ0U30ALMOHHbIX LWUTOB W KPbIWEK Hah BOAOOTBOAHbLIMM KaHaBaMu, N10TKaMu U
KaHa/iamMy Mo3BOJISET CHU3UTL TEMJIOBbLIE NOTEPU B aTMOCAEpY, LWMTbl U KPbILWKA PeKOMeHAyeTcs ycTpavBaTb
NpoTMB 06pa3oBaHMs PYCcnoBbIX Hanedeln. X n3roToBNsT 13 TEMIOM30NALNOHHBIX MaTepuanos B Buae ner-
KMX HaBECHbIX KOHCTPYKLMUIA, yCTaHaBIMBaeMbIX B paboyee MosioxeHne B Hadasne 3MMHero nepvoga.

4.3.3.32 OTennswwWme HaCcTU/Ibl Hag KaHaBamu, 10TKaMK 1 KaHanaMu ycTpanBarT U3 Xepaen, yknagbl-
BaeMbIX Monepek BOAOTOKA, U C/I0S BETOK XBOWHbLIX AepeBbeB, ObICTPO 3aHOCUMbIX CHEFOM U 3aBepLuaroLLmX
KOHCTPYKLUMIO TaKoro NpoTMBOHAaNeAHOro ycTpoiicTBa (pucyHok 15).

Pa3mepbl B CaHTMETPaX

1 2 3 4

50

1— Xeppau; 2 — cnoii cHera; 3,4 — TennoyaepxunsarwLme matepuansl

PrcyHok 15 — KoHCTpyKuma OTennatoLwero Hactuia

5 MpaBuia NPOEKTUPOBaHUS NMPOTUBOHANEAHbIX COOPYXEHN

5.1 O6wwe TpeboBaHUA

5.1.1 MNpoTrnBOHa/IeHbIE COOPYXEHUS 1 YCTPOWCTBA Ha aBTOMOOW/bHBIX AOporax creayeT MpoekTu-
poBaTb C y4eTOM 3MMHEro CTOKa 3afaHHOl 06ecneyeHHOCTM Ha cTaguu u3bickaHuii no CM 33-101-2003 wn
TpeboBaHuii nyHkTa 5.23 CIN 35.13330 2011:

1:100 (1 %) ana aBToMOGUMbHLIX gopor IA, 16, 1B, Il u lll kateropwii;

1:50 (2 %) gna aBTOMOGU/bHBLIX gopor IV 1V kateropwii.

5.1.2 NicxogHbIMU AaHHbIMK A8 BbiGopa Buga v TMna NPoTUBOHANEAHbLIX MEPONPUATUIA N YCTPOUCTB Ha
aTane noAroToBKM 3aflaHusA Ha NPOEeKTUpPOBaHUe SABMAIOTCA:

- MO NOBEPXHOCTHLIM BOAOTOKAM — pacxof U Temnepartypa BoAbl B OCEHHE-3VMHUIA Nepuoj; CKoOpoCTb
noToka, WunpuHa, rybrHa v YKNoH pycna; npegnonaraemble U3MEHeHUs TEnsI0BOro 1 /Ie0BOI0 PEXVMOB BO-
[OTOKa Npu CTPOUTENbCTBE U CTEMNEHb B/IMSHUS 3TUX U3MEHEHWI Ha HasnefHblli npouecc;

- MO MOA3EMHbIM BOJAaM, BCKPbIBAEMbIM BblEMKAMU, KaHaBaMWU W Kapbepamu, — 0XUAAEeMblii MPUTOK U
TemnepaTtypa BOZbl, MOLWHOCTb W NPOTSXXEHHOCTb BAO/Sb NYTW BOAOHOCHOIO C/10§, BO3MOXHble U3MEHeHUA
pexvma BOf B CBSA3M CO CTPOUTENIbCTBOM;

- M0 BCEM MPUPOAHLIM HanefsM — FeHeTUYECKUA TUN Hasean, Bpemsi ee (QOPMMUPOBaHMA (Hayano u
OKOHYaHue), NnHeliHble pasMepbl, Naowanb U 06beM Hanean, BO3MOXHble U3MEHEHWS B pexumve Hanegu B
CBSI3M CO CTPOUTENIbCTBOM, CTENEHb OMAacHOCTU Haneau AN NPOEKTUPYEMbIX COOPYXEHWUIA.

5.1.3 Paboune 4yepTexu NpOTMBOHa/IEAHbIX MEpPOMpUATMIA W YCTPOMCTB paspabarbiBaldT COr/iacHoO
[OCT P 21.101, a TakKe Ha OCHOBE YTOYHEHHbIX LaHHbIX N0 BCEM HaneHbIM yyacTkam, B TOM 4Yucne:

-onvcaHns penbeda, recnornyeckoi, rmaporecsIornyeckoil 06CTaHOBKN 1 MEP3/I0THO-TPYHTOBBIX YCIO0BUIA;
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- pacxoga v Temnepartypbl BoAbl Hafle4HbIX BOAOTOKOB B OCEHHE-3UMHUIA Nepuog, uUx Ten0BOro 1 nepo-
BOIO PEXMMOB, CKOPOCTW NOTOKA,;

- LWMPWHBI, TNYB6UHBbI 1 YK/IOHa pycen,

- KNMMaTnMyeckux nokasateneil, He06XoAMMbIX ANSA TEN/IOTEXHUYECKUX PacyeToB;

- Nokasarteneii NPUPOAHLIX Hanedel, X reHeTUYECKOro Tuna, NMHeliHbIX pasMepos, naowaan n obsvema
HanegHoro nbaa, nepnoga opMmMpoBaHus Hanegei;

- MPOrHO3MPOBaHNA CTENEHU ONacHOCTW Haneaw;

- peKoMeHAyeMblX NPOEKTHbIX pelleHWii C MCMosb30BaHMeM rpaduyeckux marepuanos, B TOM 4uc-
Ne nnaHa HanepgHoro yvactka (macwTtaba 1:500 — 1:2000) reonornyeckux paspesos no NOCT 32869,
FOCT P 21.101;

- ONPOCHbIX AAHHbIX WW XYpPHaI0B HabNOAEHUA 3a HaNneas MU Ha CYLLECTBYIOLLMX COOPYXEHUAX.

5.1.4 Mpyn NpPOEKTMPOBaHNN BapuaHTOB TpacC aBTOMOOWU/bHLIX 4OPOr B HasfleAHbIX pailoHax Hanpas/ie-
HVYe HeobXxoAuMO BblIGUPaTh C TAKUM pacyeToM, YTOObl UCKIIOUYUTL UK caenaTb MUHUMa/bHbIM 06pa3oBaHue
Hanepgel y NCKYCCTBEHHbLIX COOPY)XEHWUIA 1 3eM/IAHOTO MOMI0THa goporn cornacHo TOCT 33100, TOCT 33149.

5.1.5 Pa3melleHne Tpacc aBTOMOOW/IbHbLIX AOPOr criefyeT NPou3BoLMTb C y4eTOM cneayowmx ocobeH-
HocTel PU3nKo-reorpayecknx yCroBuii:

- Hanbonee 6naronpUATHLIMU AN Pa3MELLEHUSA TPACChl ABAAIOTCA BOAOpasfesibHble y4YacTKu, CK/IOHbI
AHTUKNMHA/bHbIX [O/IMH, 60pTa MOHOK/IMHA/BbHLIX A0/IMH C NafeHNeM C/I0eB MopoJ B ry6b CKNOHa, BEpXHue
4acTU CK/IOHOB, CJ/IOXEHHbIX MOpoJAaMy C FOPU3OHTasIbHbIM 3as/ieraHneM C/I0eB, HXHble CK/IOHbI U MOBepX-
HOCTb PeuyHbIX Teppac, C/OXEHHbIX APEHUPYIOLWMMN TPYHTaMU;

- MeHee 6/1aronpuUATHbLIMU ABNAIOTCA PeYHble AO0NUHbI C CUHK/IMHANBLHBIM 3aneraHMuemM nopog v cybcek-
BEHTHbIEe [0/IMHbI B 30HAX TEKTOHMYECKUX Pa3/iIoMOB, SAB/IAIOLWMNXCA MYTAMU BbIXO4a Ha MOBEPXHOCTb MOA3EM-
HbIX BOZ, CNOCOBCTBYHOLWNX 06Pa30BaHNIO BO/bLUMX U TUFAHTCKUX Hanegei;

- HebnaronpuATHLIMU yyacTkamun SBNSAIOTCA: B npefenax Cubupckoli nnatgopmMbl 30HbI KOHTaKTa BOAO-
HOCHbIX NecyaHO-M3BEeCTKOBUCTLIX MOPOA, C BOAOYNOPHLIMU aprnfivto-MepruiincTeiMy ToAWaMu, B AKyTUK
N TOPHbIX cuctemax 3abaikasibs — HEOTEKTOHWYECKMEe 30Hbl Pa3foMOB C HUCXOAAWMMU MUCTOYHMKAMU NOA-
3eMHbIX BOZ,

- 0co60 HebnaronpuATHLIMU SABMAKTCA YYACTKM C BbIXOAaMW FPYHTOBbIX POAHUKOB (TPeLLMHO-KapCTOo-
BbIX, M/1ACTOBbIX W/ CBSA3a@HHbLIX C 30HAMU TEKTOHWYECKMX HapyLLIEeHWA) U CKIOHbl CEBEPHOI 3KCNOo3numn ¢
pacnpoctpaHeHnem BeYHOMEP3/bIX TPYHTOB, UMEILWMX HaAMepP3N0THbIe BOAbl. MNpy TpaccupoBaHUU NNHUM
LuenecoobpasHo paccmaTpuBaTbh BapuaHTbl 06Xofa TakMX MEeCT C HaroOpHOM CTOPOHbI WM NepeHoca Tpacchbl
Ha CK/IOHbI HOXXHOM 3KCNO3ULUN.

5.1.6 BogoTokn pekoMeHAyeTCcs nepecekatb Ha MPAMbIX yH4acTKax C KOHLEHTPUPOBAHHbLIM PYC/IOM, W3-
6eras nepekaToB, OCTPOBOB, KOHYCOB BbIHOCA, YCTbEBbIX YYaCTKOB PEK U UX MPUTOKOB.

5.1.7 PekomeHpgyeTcsa paccmaTpuBaTb BapuaHTbl 06xo4a HasefHbIX y4acTKoB, NPOU3BOASA WX TEXHUKO-
39KOHOMWYECKOEe CPaBHEHME C YYeTOM CTPOUTENbCTBA NOCTOSHHbIX NPOTUBOHANELHbIX COOPYXEHWUA 1 aKCny-
aTauMoHHbIX 3aTpaTt Ha 60pbOy C HanegAMu.

5.1.8 lNpoekTMpoBaHMe 3eMJ/ISHOrO MOJI0THA Ha TeppuTopuax, NOABEPXEHHbIX HaneneobpasoBaHuio,
ocylwiecTBaseTca ¢ yyetom TpeboBaHuii FTOCT 33149—2014, nyHkTbl 7.3.3.1 1 7.3.3.9.

5.1.9 Ha yyacTkax NpvpoAHbIX Haneaei 3emMasiHoe MosoTHO crefyeT NPOeKTUPOBaTh C YYETOM YC/1I0BUIA
5.5.5:

- B HaCbINSAX C BO3BbILLEHNEM BPOBKM Haj, pacyeTHO OTMETKOW NMOBEPXHOCTW Hanean 6onee yem Ha 1 M;

- B HacbInsx ¢ 6epmoii, ycTpanBaemoi ¢ HaropHol CTOPOHbI;

- COBMECTHO C NPOTUBOHaNEAHbIMU YCTPOCTBaMM.

5.1.10 3emnsHOe MOAOTHO COBMECTHO C MPOTMBOHANEAHbIMU YCTPONCTBaAMM (3€M/sHblE Baslbl WM 3a-
60pbl) cneayeT NPOEKTMPOBATb Ha ydyacTkax AeiCTBYHOLMX KNHOYEeBbIX Haneael, Korga MOXHO KanTMpoBaTb
WUCTOYHWUKMA N OTBECTU UX MO YTEMNJIEHHbIM /IOTKAM U KaHaBaM 3a npegesnbl 3eMIAHOro nosoTHa.

5.1.11 Ha yyacTkax NporHo3mpyemsblx Hanegei B palioHax ry6oKoro Ce30HHOr0 NPoMep3aHMs 1 OCTPOB-
HOro pacnpocTpaHeHuss BeYHOMEP3/IbIX FPYHTOB 3eMJ/IIHOE MOJIOTHO crefyeT NMPOeKTUpoBaTb C TakuMm pac-
4eToM, YTOOLI ry6ruHa NpoMep3aHusa Mo, HachINblo He MpeBbilasia NPoMep3aHna TPYHTOB B €CTECTBEHHbIX
YC/OBUAX.

5.1.12 B paiioHax CM/IOLHOr0 pacnpocTpaHeHMs BEYHOMEP3/bIX TPYHTOB 3EMJISSHOE MOJSIOTHO [AOJTHKHO
ObITb 3aMpoOEKTMPOBAHO COBMECTHO C MEP3/MO0THbIM TPYHTOBLIM MOACOM (LLUMPOKas, HO Mefnkas KaHasa) Win
C BOAOHENPOHMLL@EMbIM 3KPAHOM, akTUBU3MPYIOLWMMIN HanedHbIi npouecc B yaaseHun OT NonoTHa Aoporu.

5.1.13 B paiioHax riyboKoro ce30HHOro NpoMep3aHusi TPYHTOB NPU BCKPbITUN BOAOHOCHbLIX C/TOEB BblEM-
KaMu rnepexsart U 0TBOJ, IPYHTOBbIX U HaAMEP3/N0THbIX BOA CnefyeT OCyLWeCTBAATb [/1y60KUMMU NOSYOTKPbITbIMU
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noTKaMu UM yaepxXuBaTb Hasledb Bbille MO CKIOHy. Korga npvMeHeHue yKasaHHbIX MeponpusTuii 3aTpyaHe-
HO, criedyeT npeAycMaTpuBaTh YLWIMPEHNE BbIEMOK M YCTPOCTBO NPOTUBOHANEAHbIX 3a60p0B.

5.1.14 Ha y4yacTkax npupofHbIX Hanemel, o6pasyioLnxcs No pycsiam BOJOTOKOB, CefyeT NpoeKTMpoBaTh:

- NPenMyLLLeCTBEHHO MOCTbl BMECTO TpYyG;

- MOCTbI C yBE/IMYEHHBLIMU OTBEPCTUSAMM,

- MOCTbI 1 TPYy6bl COBMECTHO C YTEMN/IEHHLIMW JIOTKAMMU;

- MOCTbI CO CMPSIM/IEHHBIMU U YTY6NEHHBIMU pPyC/iamu;

- 3aCblMHbIE MOCTbI.

5.1.15 B mMecTax BO3MOXHOr0 06pa3oBaHus Haneau B BUAE WCKMIOUYEHUS MOXET 6biTb AONYLLEHO Mpu-
MEHEHWE MPSIMOYTO/bHBIX XENe306eTOHHbIX TPY6 (LUMPUHOA He MeHee 3 M W BbICOTOW He MeHee 2 M) B KOM-
M/eKce C NOCTOSHHLIMU NPOTVMBOHANELHBIMU COOPYXEHUSIMU.

5.2 OCo6eHHOCTM U3bICKaHWIi B Npeaenax HasedHbIX yY4acTKOB

5.2.1 Mpu U3bICKaHUAX Haslean HeEOBXOAMMO paccMaTpmuBaTb Kak onacHoe dM3nKo-reosiornyeckoe sasre-
Hue. Mmaporeonorudyeckme obcnefoBaHMsa Ha HanefeonacHbIX BOAOTOKax cnegyeT NPOBOAUTb OCEHbIO WK B
Havyasie 3uUMHero nepuoaa, korga MoryT ObiTb NOSly4YeHbl HEOBXOANMbIE AaHHble 06 OCEHHEe-3UMHUX pacxofax,
NnoApYycrioBbIX U TPYHTOBLIX Bogax no NOCT 33177.

5.2.2 VIHXeHepHo-reosiornyeckne u tonorpaduyeckne pabotbl No 06CnefoBaHMI0 HanegHbIX y4acTKOB
BbINOMHAT cornacHo TOCT 32868, TOCT 32869 B 06LemM KOMM/IEKCE MPOEKTHO-U3bICKATENbCKMX paboT npu
N3bICKaHUAX TPACC HOBbLIX AOPOr; OHW BK/IOYAIOT:

- U3yyeHune obLMX DU3NKO-reoNIorMyecknX yCnoBuii HaneaHblX y4acTKOB;

- ynydleHve negoBoro N TePMUYECKOTO PEXMMOB MOBEPXHOCTHbLIX BOAOTOKOB MCTOYHMKOB U BOAOHOC-
HbIX C/I0€B NOA3EMHbIX BOA, NonajalLnx B 30Hy BO3[ENCTBUA CTpOUTENLCTBA.

5.2.3 CogepxaHvie 1 06bem paboT no ob6cnefoBaHN0 HaneHbIX y4acTKOB A0/MKHbI o6ecrneunsaTb no-
JNly4eHne faHHbIX, HE06XO0AMMbIX Kak ANs NPOEKTUPOBaHUA MPOTUBOHANELHbIX COOPYXEHW 1 YyCTPOWCTB, Tak
M ANa NpOrHO3MpOBaHUSA HaneHoro npouecca u paspaboTky MPOEKTHbIX MEePOonpUATUIA NO NpefoTBpaLLeHnto
aKTMBM3aLuMm HasleHOro npolecca nocne CTpouTesbCTea A0poru.

5.2.4 Ha BogoTOKax C NPOrHO3MpyemMbiMK HasneasMy Kpome paboT Nno M3biCKaHUAM NepexofoB B 06blu-
HbIX YCNOBUAX AO/DKHbI OblTb MPOBEAEHbI CneunasbHble rmaporeosiornyeckne obcnefoBaHnsa U cobpaHbl 40-
NOSIHNTE/IbHbIE AaHHble, KOTOpble HEeo6XOoAUMbl AN NPOEKTUPOBAHUSA WUCKYCCTBEHHbLIX COOPYXEHWA W npo-
TMBOHaNeHbIX MeponpuaTuii. MNpu ob6cnegoBaHMM BOLOTOKOB HEOO6XOAMMO 3adMKCUpPOBaTb BCE UCTOYHWKM
NoA3eMHbIX BOf, a Takke MOBEepPXHOCTHblE PyybM W FPYHTOBbIE BOAbl, ONpefesnTb CTeneHb 3a60/104eHHOCTU
CK/TOHOB, WX YK/IOHbI 1 MOJIOXEHUEe BOAOYNOPOB.

5.2.5 Tonorpadmyeckas 1 MHXEHEepPHO-reosiornyeckas Cbhbemka JI0roB BOAOTOKOB [0/KHA OXBaTblBaTb
BCHO NoWafb HanegHoW NonsiHbl U MecTa BbIXO4a WCTOYHWMKOB MOA3EMHbIX BOA, MUTAKOLWUX Hanedb, C nNpu-
nerawLwmmMmn yyactkamMm MecTHOCTU: BHM3 OT ocu nepexoga 100 M, BBepX OT Hauyana HanegHon nonsHsl 300 m
1 No cTopoHam 50 M OT rpaHuL, HasegHON NoNsHbl. [Jo/MKeH 6bITb COCTaBMEH MfaH flora B rOPU3OHTaNsX, Mno-
NnepeyHbIX 1 NPOAOSIbHLIX, TE0IOTMYECKMX pa3pe3oB B yKas3aHHbIX rpaHuuax cbemku. Macwtab BbiGupatT B
3aBNCUMOCTHY OT pasmepoB Hanean B npegenax 1:500 — 1:2000. OnpefensaoT MECTOHAXOXAEHNEe N TUM NoA-
3€MHbIX UICTOYHWUKOB, XapakTep W3/rBa, PeXMM UCTOYHUKOB (AebuT, TeMnepartypy, XMMUYECK1id cocTaB BOAbI).

5.2.6 OnpegeneHne makcumasibHbIX 06BEMOB Haneau crefyeTt NpoBOAUTbL B MapTe—anpene ¢ uesbko
onpegeneHns pasmepoB Hasledell U NPOrHO3MPOBAaHUA UX PaCYETHbIX NapamMeTpoB Npv NPOEKTUPOBaHWUU UC-
KYCCTBEHHbIX COOPYXEHWIA.

5.2.7 MNpn obcnenosaHMn HasefeonacHblX y4acTKOB U onpefesieHnn napameTpoB HasleM pekoMeHay-
eTCsa UCMNOo/b30BaTh AaHHble AOPOXHO-KNUMATNYECKON 30HbI.

5.2.8 MNpu obcnefoBaHWM HaneAHOro yvactka (MPOEKTUPYEeMOl WM 3KCnyaTupyemMoli aBTOMOOU/Ib-
HOI AOpPOrK) AO/MKHbI 6bITh BbISIB/IEHbI: MECTa BbIXOAOB NOA3EMHbIX BOA; NPOTSXEHWe Haneau BAO/b Tpacchl
(c NpMBA3KOIM yyacTka K ee KujomeTpam W nuketam); OTMeTKa MOBEepPXHOCTU HanefHOro MaccuBa B KOHUe
3UMbI; rpynna v TMn Hanegu (No knaccudpukaumm);, Temnepartypa BoAbl U ee XMMWYECKMA COCTaB B KOHLE
3UMbI; KO3(hUUMEHT UNbTpaLMM BOLOHOCHOMO C/1051 HA YPOBHE BOAOYMNOPA; CPeAHsA rybrHa MexeHu aei-
CTBYIOLLLEr0 BOAOTOKA.

5.2.9 [InA KOCOropos, a Takxe A0/IMH Npu G0PTOBOM MUTaAHWW Hase[ei BblYepumBatoT CXemaTuyecKuin
paspe3 ck/loHa (0ONUHbI), a Takke PYCc/IoBOW 4YacTu C ykasaHuem cocTaBa noAacTtunawowux (nousy) nopog wu
Xapaktepa ux HannactoBaHus. [pyHTOBO-Te€0/IOTMYECKNii pa3pe3 COCTaB/IAIT HA OCHOBE [AaHHbIX GypeHus
3—4 cKBaXKMH T1yOUHOW A0 BOAOYNOpPa, 3a/I0KEHHbIX MO OCU UCKYCCTBEHHOIO COOPYXEHMS.
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5.3 T[poeKkTUpoBaHue APEHaXHO-BOAOOTBOAHbLIX COOPYXEHUI 1 yCTPOIicTB

5.3.1 KTuny apeHaxHO-BOA00TBOAHbIX COOPYXEHUIA OTHOCATCS:

- ApEeHaX ropU30OHTabHbIM;

-OpEeHaX BepTUKa/bHbIA (BOAOMOHMWXKAKOLME Y BOAOMNOI/IOLLAIOLLNE CKBAXKMHBI);

- KOMOVHVPOBAaHHbIE COOPYXeHWs, NpPefCTaBAloWmne CUCTEMY TOPU3OHTA/IbHBIX U BEPTUKA/IbHLIX Ape-
HaXXHbIX YCTPOICTB;

- NIly4eBble OPEHaxN;

- ApeHaXHOo-KanTaXHble COOPY>XeHus.

5.3.2 K gpeHaxHbIM yCTpoicTBam, UCNOb3yeMbiM NpU CTPOUTE/IbCTBE FOPU3OHTA/IBHOIO ApeHaxa, OT-
HocATCA:

- OTKpbITbIE ApeHbl (KaHaBbl, TPaHLIen, NOTKN);

- 3aKpbITble TpybuaTblie opeHaxu;

- becTpybuatble, ApeHaxHble ranepeu;

- MPUCTEHHbIE ApPEeHaXW.

5.3.3 OTKpbITble gpeHbl T1y6uHoi Ao 1,5 m (kaHaBbl) 1 A0 5,0 M (TpaHwewn) NPUMEHSIOTCA B YCTOWUYMBBIX
FPYHTax v B palioHax CO CHEeXHbIM MOKpoBOM 6onee 1,5 M, 4118 0TBOAA BOAbl MOBEPXHOCTHOIO CTOKAa NpuW pac-
xofax He MeHee 5 Nn/c, MOHMXEHUA YPOBHA U MepexsaTta BbIXOA0B NOA3EMHbIX BOA A1 WX OpPraHnM30BaHHOro
n 6e3HanegHoro nponycka. Npyv HeO6X04UMOCTU YCTPONCTBaA ApPeH (KaHaB) B HEYCTOWUYMBLIX FPyHTaxX WX OHO
M OTKOCbI 3alualT (GuabTPyOWYM MartepuanomM U3 O4HOIO Wau ABYX CNOEB, pacnonaraembiX No NpUHLMUNY
ycTpolicTBa 06paTHbIX UNbTPOB. [15 NepBOro €05 NPUrPy3K1 UCNOMb3YIOT NecyaHble, rpaBuiiHble U Lwebe-
HUCTbIE TPYHTbI, 418 BTOPOro N0 — 06/I0MOYHbIA CKaslbHbIA WA TPaBUAHO-TA/IEYHNKOBbLIA TPYHT. Mpoaob-
HbIA YKIIOH ApeH He meHee 5 %o.

5.3.4 NloTkn cnepyeT NPUMEHATb B CTECHEHHbIX YCNOBUAX, rAe 3aTPyAHEHO YCTPOCTBO OTKPbITLIX KaHaB
NN 1x Tekyllee cogepxaHue, a Takke B Cnyyasax, Korga npu TUNOBbIX KOHCTPYKUMAX KaHaB WU KIOBETOB He
obecrneynBaeTca 6e3HanefHbIN NPONycK NOTOKa.

5.3.5 )Xeneso6eToHHble MOTKM NPSAMOYrONIbHOTO CevYeHus crnefyeT NPUMEHATb B COOTBETCTBUM C
FOCT 32955 ansa 3aknagkyu 1 oTBoga BOAbl U3 r/Ty60KMX BOAOHOCHbIX CNOEB rpyHTa Ao 1,5 m.

5.3.6 N N3roToBNEHUS 3/IEMEHTOB NPSAMOYTO/IbHbIX JIOTKOB C/iefyeT NPUMeEHATb 6ETOH Mapku Mo MOpPO30-
cTolikoctn F300. Mpu rngpaBamMyeckux pacyetax koadhUUNEHT LWEpoXoBaToCTy AHa N0TKOB npuHumatoT 0,013.

5.3.7 Fopu3oHTasnbHble TpybuaTble gpeHaxn (NpuioxeHne B) ncnonb3yloT ana 6es3HanefHoro nponycka
FPYHTOBBIX BOZ, U NpeaynpexaeHns obpas3oBaHus HasefHbIX MyyrH. YCTPOWCTBO TpybuyaTtoro gpeHaxa npu
CcnvBatoLenca mepsnoTe A0ONYCKAeTCHA B YACTHbIX C/yYasx v AONONHUTENIbHOM 060rpese BOAbl B peHaXHOM
Konnekrope. 3akpbiTble TpybUuaTble ApeHaXun ycTpanBaloT B TpaHLIEesX, OHY COCTOAT U3 ocyllatoLlen MMHn —
OpeHbl (MNn cucTeMbl APeH) M OTBOAHONM JIMHWMW, 3aKkaHuYMBallWelhcs BbiNyckoM. [lpeHoli cnyxat nepdopu-
poBaHHble TPpy6OoMNpoBOAbl (4peHaXHble TPyObl) man Tpyb6ouabTpbl ¢ 06paTHbIM (PUILTPOM K3 HETKAHOTO
MaTtepuana win gpeHupytoLLeii 06cbInky. Boille ApeHupyoLein 06CbINkn TpaHLen 3acbinalT MEeCTHbIM TPYH-
TOM. [1n OTBOAHOWM NUHMM UCMONb3YIOT TPYH6OMNPOBOAbI, AOMyCKalLine paboTy B HAMOPHOM pexrmMe B nepuoj
BHYTPEHHEro ofiefeHeHns TPpyObl Ha BbiNyckKe.

5.3.8 Bbinyck BoApl U3 gpeHaxa MOXeT OblTb OTKPbITOro (kaHaBa) WM 3aKpbiTOro (NOrnoLLatoWmii Kono-
e, TpaHwes) Tuna. Bbinyck BoAbl U3 ApeHaxa pa3MeLlaloT Ha ydyacTkax oTpuuaTenibHOro nepesioMa pesbe-
dha. [nHy BbiNycka BOAbl U3 TOPU3OHTASIbHbLIX TPyOUaTbIX APEHaXEN B YCNOBUSAX BEYHON Mep3noThl onpeje-
NS0T NO pesy/bTaTtam TenJ0TEXHNYECKOro pacyeta (npuioxexue I).

5.3.9 Mny6uHy TpaHwewn A8 ycTpolicTBa TpybyaToro AgpeHaxa onpefenstoT U3 YCNOBUSA HeAonyLLeHNs
nepemeps3aHus BOAbl B APEHAXHON Tpybe € y4eToM rNy6UHbI CE30HHOTO NPOMEpP3aHua rPpyHTa nNpu Hannuum
UM OTCYTCTBMM €108 Tenaousonauun. JpyruMm OCHOBHbIMU MapamMeTpamu, 06ycnoBnnBalwWwmMmMu rnyouHy
TpaHwewn Tpybyatoro ApeHaxa, ABNATCA Tpebyemas rnybuHa ApeHupoBaHus U pajuyc BIMSHUA ApeHaxa
LWnpurHy TpaHwel no AHY NPMHUMALIOT B 3aBUCMMOCTU OT LUMPUHbLI 1 BUAa hunbTpytoLLeii o6Cbinku TpybyaToro
ApeHaxa ¢ 3anacom B 06e CTOpoHbl A0 0,7 M. KpyTU3HY OTKOCOB TpaHLuUel rnybuHol Ao 5 M npuHMMatoT B CO-
oteetcTBun ¢ CIT 445.1325800.2018.

5.3.10 [nameTp ApeHaxHbIX TPy ycTaHaB/MBaKT rMApaB/iMyeckum pacyeTtom. Hambonblly pacyeT-
HYI0 CKOPOCTb ABWMXEHUS BOAbl B APEHaXHbIX Tpyb6ax npuHuUmaroT 1,5 M/C Npu yCTPONCTBE ApeHaxa B MefKo-
3epPHUCTBIX M 4 M/C B KPYNMHOOBIOMOYHbIX TPyHTax. MUHMMasbHble CKOPOCTU LBWXEHUS BOAbl B APEHAXHbIX
Tpy6ax npuHumatoT 0,15—0,2 m/c npu ycTpoiicTBe ApeHaxa B MMUHUCTbIX U 0,3—0,35 M/c — B necyaHbiX
rpyHtax. CTeneHb HanosHeHWs Tpy6 BOAON npuHMMaloT He 6onee 0,6—0,8. MUHUMasbHbBIA YKIOH ApeHax-
HOro KosisiekTopa cnegyeT NnpuHMMaTh 5 %0 ¢ Lesblo HeJoNyLeHUs 3aniMBaHus Tpyo U ApeHaxHOol 06CbINKu.
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5.3.11 OUNbLTPYIOLLME 06CHINKA APEHaXHbIX TPY6 MOryT MMeTb TpaneLuenaanbHyo, poM6UMYeckyto 1 apy-

rme 6onee cnoxHble hopmbl (PUCYHOK 16, a, 6, B). B criydyae C/1I0MCTOro CTPOEHUSA APEHNPYEMOro BOAOHOCHOIO
nnacta BTOPOMY C/10l0 hunbTpyloLLeli 06CbINK1 NpUAAT OAHY WU [BE LUTOpbl, Nperpaxjatolimne aABmKeHne
FPYHTOBOrO NOTOKa Hafj Tpy6uaTbiM ApeHaXeM W TPaHCNopTUpYLMe ApeHaXHYH BOAY B NOCNEAHWNA.

3 12 3 12

a — B BbleMKe; 6 — Ha OTKPbITOM MPOCTPaHCTBE; B — CO WTOPON; 1 — apeHaxHas Tpy6a, 2 — punbTpylowas obcbinka U3 webHs;
3 — unbTpytowas o6ebinka 13 necka; 4 — 0TKOCHas LWTopa U3 MECTHOTO (OUNLTPYIOLLEro TPyHTa; 5 — AenpeccuoHHas Kpusasi ypoBHS
NoA3eMHOr0 NoToKa; 6 — KOHTYP 3alMLLaeMOro COOpYXeHUs

PvicyHoK 16 — TMonepeyHble ceveHnst (orbTPyHoLLMX 0BCHINOK

5.3.12B kauecTBe matepuana puabTpytoLwmnx 06¢cbinok (PUCYHOK 16) cnefyeT NpUMEHsTb OTMbITbI NecoK
W rpaBuii WM necyaHo-rpaBuiiHble CMecH, a Takke NPOoAYKTbl AP06NEHNA N3BEPXKEHHbBIX UM NPOYHbLIX 0Ca04-
HbIX NOPOA C yaenbHbiM BecoM He meHee 20 kH/m3 (2 T¢/m3). paHynoMeTpuyecknii coctaB necyaHo-rpaBuii-
HOIn 0OCbINKM, YACNO CMOEB U MX TONWMNHY cregyeT nogbupaTtb ucxogsa us tpebosaHnin CIM 103.13330.2012.
MpurogHocTb MaTepnasnoB (TPYHTOB), UCNOJIb3YyeMbIX ANA (UABTPYIOWNX 06CbINOK, [O/HKHA OblTb 060CHOBaHA
pacyeToM.

5.3.13 Ha Tpy6uaTbIX gpeHaxax coopyxalT CMOTPOBbIE U NepenagHble KomoAubl, COPOCHbIE KOJNEKTO-
pbl C YCTbEBLIMW YCTPONCTBAMUN U APEHaXHble HACOCHbIE CTaHUUW.

5.3.14 ina npefoTBpalleHns npoMep3aHus BOAOOTBOAHON TpyObl, UCKNKOYEHMA ee noanopa HanefHbIM
NbOM, Ha BbINyCKe ApeHaxa npegycmaTpuBaloT TEN0U30A5AUNI0 TPYObl U UCNONb30BaHWE HarpeBaTesbHbIX
YCTaHOBOK.

5.3.15 Mpy HeboNbWOM pacxofe ApeHupyeMblX NoA3eMHbIX HaseHbIX BOA, B YCNOBUAX 6IU3KOTO 3ase-
raHna CKasibHbIX MOPOL PeKoOMeHAyeTcs NPUMEHSATb 6ecTPy6OHbI ApeHaX B BuAe APEHaXHO0-BOA00TBOAHOMO
KaHana, yctpamsBaemoro 6ypoB3pbiBHbIM CNOCO60M. Pa3mep (CevyeHune) 30H PbIX/IEHUS CKaslbHbIX MOpog npu
YCTPOIiCTBE ApeHaxa cnefyeT onpefenatb pacyetom (npunoxexue [f).

5.3.16 [nA 3awmuTbl OT Haneaeli BbIEMOK, pa3mellaemMblX B CKas/lbHbIX BOAOHOCHbLIX MOopogax, npu 3a-
NIOXXEHUN MOoAOLIBbI OTKOCOB HWXE YPOBHS TPYHTOBbIX BOA, CnefyeT NPUMeEHATb BepTUKasibHbIl [ApeHax.
Pa3mepbl BOAOAKKyMynMpyloLeli eMKOCTU AN YCTPOWCTBa BEPTUKANBHOIO ApeHaxa crefyeT onpefensTb
pacuetom (Npunoxexue E).
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5.3.17 Bo n3b6exaHue KonbMmaTaxa [ApeHaXHO-BOAOOTBOAHbLIX YCTPOWCTB (JIOTKOB, ApeHaxen, u/ib-
TPYHOLMX Hacbineid 1 06CLINOK Pa3/IMYHOTO Ha3Ha4YeHWs) Hapsgy C APeHUpYylLWMM MaTepuanom crepyet
MCNOMb30BaTb B KaYecTBe 06paTHOro hunbTpa reoTeKCTUb, BONOKHUCTLIE, TKaHble U HeTKaHble MaTepuasibl
B cooTBeTCcTBUM € TOCT 33068 (pucyHoK 17).

e

a, 6 — Tpyb6bl ApeHaxa; B — TPybbl (hnbTPOBOI O6CLINKU B ApeHaxe; I — Tpybbl B ApeHaxHoli npopesun; 1 — webeHb uaun rpasuii

dpakunm 70 MM; 2 — reoTekCTUNb TONWUHON He MeHee 4 MM; 3 — acbouemeHTHas Tpyba gmametpom d = 150-300 mm; 4 — KpuBas

penpeccun; 5 — MeCTHbIi TPYHT (TpaBenucTblil WAn KPYnHbI necok); 6 — cnoii nsonupylowero matepuana; 7 — yTpaMmb60BaHHbIN
TIMHUCTBIA TPYHT; 8 — Menikme necku ¢ KoaduuneHTom chunbTpaunm MeHblle 5 m/cyTt

PucyHoK 17 — CxeMbl KOHCTPYKLMW ApeHaXa C UCMOoMb30BaHMEM re0TekCTUSA, NPeaoTBpaLLiatoLLero sanimsaHme

5.3.18 Mpu ycTpoiicTBe BOAOHENPOHMLAEMbIX 3KPaHOB TpebyeTcst BbINONHUTL MEPONPUATUSA NO FMAPO-
M30N5UMM 1N NOCTOSAHHOIM TEM/I0BOW M30NAUMU ANS NpefynpexaeHus 3aMmep3aHusi BOAbl B FOPM3OHTaNIbHOM
TpybyaToMm ApeHaxe.

5.3.19 [ApeHax-kanTax npegHasHayeH 418 nepexsara NOBEPXHOCTHbIX (PYCNOBbIX), NOA3EMHbIX U IPYH-
TOBbIX BOf, NUTalOLWMX Hasnedb, UX OTBOAA B HW30BYK CTOPOHY 3a Orpaxaemoe coopyxeHue. dpeHax-kan-
TaX COCTOMT M3 KanTakKHOro NpUeMHUKa, nepexsBaTbiBaloLLero NoBEpPXHOCTHbIE (PYC/0BbIE) BOAbI, APEHAXHON
yactu (KpblsIbeB), NepexsaTtbiBatoLWeli NOA3EMHbIE UN TPYHTOBbLIE BOAbI, M KONekTopa (NnoTka), obecneynBa-
IOLLero OTBOA, KanTMpOBaHHbIX BOA, B HU30BYH CTOPOHY. Cxema yCTpoicTBa ApeHaxa-kanTtaxa nokasaHa Ha
pucyHke 18.

MMapaBavyecknii pacyeT KanTaKHOro MpUeMHMKa npegycmaTpuBaeT onpefeseHne reomeTpuyeckux
pa3smMepoB €ro XMBOro CEYEHUs, BEMIMYMHbI YKNOHA AHA, CKOPOCTU Te4YeHUss BoAbl, BOAOMPOMNYCKHON CNOCOBHO-
cTu. [lnsa pacuyeTa ApPeH M OTBOASALLEro f0Tka U3 ApeHaxa-kanTaxa pekoMeHAyeTcs MeToAvka, npuBefeHHas
B npunoxexHue I.
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7 — BOJOHENpPOHMLAEMAsi CTEHKA (3KpaH); 2 — KaMeHHbIl 3amnofIHUTENb KanTakHOTO MNPUEMHUKA; 3 — KanTaxHas kamepa; 4 —
BO/ZI00TBOASALLUI KONNEKTOP; 5 — pasgenuTesibHblii Col N3 reoTekCTus; 6 — 3acbinka U3 yTenanTens; 7 — 3achinka 13 MEeCTHOrO rpyHTa

PucyHok 18 — CxeMa YCTpOICTBa ApeHadka-kanTaxa

5.4 TlpoekTnpoBaHue coopy>+<eHv||7| Ana 6esHanegHoro nponycka BoOgOTOKOB

5.4.1 Be3HanepgHblii NPOMNYCcK BOAOTOKOB 06GecneynBalT nyTem:

- KOHUEeHTpauun u cnpsaMaeHns pyces BOAOTOKOB MpU NpOTeEKaHWU UX B NOJSIOCE O0TBOAA AOPOrU, a Takke
B npejesiax MOCTOB 1 Tpy6;

- YCTPOIACTBA OObIYHbIX U YTEN/IEHHbIX TOTKOB, KOJI/IEKTOPOB U BbIMYCKOB;

- nogorpesa BoAbl Pa3/fIMYHbIMU YCTaHOBKaMW.

5.4.2 Heo6xoanmyto CTeneHb KOHUEHTpaLMM BOAOTOKa ONpPefensioT KIMMaTniyeckuMm ycrioBuaMm paii-
OHa, TeMnepaTypoii Hapy)XHOro BO34yXa, Be/IMUMHOI CHEXHOro NOKPOBa, a Takke XapakTepUCTMKON NOTOoka —
pacxofoM B OCEHHe-3VMHWIA nepuog, Temnepatypoil BOAbl, YKIOHOM pycra.

5.4.3 PacyeTHOe oTBepcTMe MoOcTa wam Tpy6bl B, npu koTopom He 6yaeT npoucxoanTb obpasoBaHue
Haneaw, onpeaenstoT no 6e3HanefHOMY NPOMyCcKy C y4eTOM TennoBoro 6anaHca BOAOTOKa, CM. rpadmk (pu-
CyHok 19). [Ins pacyeTa Heo6X0AMMO 3HaTb pacxof BofoToka Q, M3/c, YKNOH pycna / v BENNYMHY CHEXHOrO
nokposa hCH cM. pacuyeTHyl TemnepaTtypy HapyXHoro Bosgyxa t, °C.
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PvicyHok 19 — Mpadouk Ans onpegerneHns WMpuHbl BOLOTOKA Npy 6e3HaneHoM nponycke (Udopbl Ha NPsAMbIX 03HAYaroT
Temneparypy HapyxHoro sBosgyxa (-20°C); npoussefeHve pacxoga notoka Q v ykioHa gHa pycna / (0,001)

5.5 TpoeKkTUpoBaHue NPOTUBOHANIEAHbIX OrPaXAatoLInX COOPYXEHUA U YyCTPONCTB

5.5.1 Orpaxgjatoline coopyXeHUs cnegyeTt ycTpamBaTb B KOMMJIEKCe, BK/ovalLleM yCcTpoicTea, obe-
cneuymBalnline peskoe oxIaxieHue BOAOTOKA: HaslefHble U Mep3/oTHble NOsca, CNaHWPOBaHHbLIW YyYacToK
Ona pacTekaHus HanefHol BOAbl U HAKOMMEHWs fbAa W COOPYXEHUS, yAepXuBatolwme Haneib, NpoTUBOHA-
nepgHblin Ban unn 3a6op.

5.5.2 HanegHblil nosic 1 N/0CKMe NOTKA NPeAcTaBAsAT COO0M y4aCcTOK MCKYCCTBEHHO BbINOSIHEHHOIO
N0CKOr0 YLIMPEHHOrO pycna, YKpenaeHHbI OAUHOYHLIM MOLLEeHWEeM, GETOHHbIMW NAUTaMW WU KaMeHHO
HabpOCKO.

5.5.3 HanegHblil Nosic Kak CaMOCTOSATE/IbHOE COOPYXXEHUE MOXHO NPUMEHATH MPY OCEHHEM pacxofe
BoZoTOKa A0 20 n/c. Mpu 6onbIMX pacxofax ero ycrpavBaloT B KOMMJIEKCE C yAepXunBalLWwmM BasioMm, nso-
CKMUM NTOTKOM, PacnofioXeHHbIM HenocpencTBEHHO Y Basla WM HECKOJSIbKO Bblille ero Nno TeYeHuto BOAO0TOKa
(pucyHok 20). Pasmepbl HasefHOro nosica Wiv nJjoCKOro N10Tka OnpefensatoT U3 YCNOoBUA: Noc/e NnpoTekaHus
BOAOTOKA MO 3TOMY y4acTKy ero temnepatypa fo/hkHa ObITb NoHMxeHa o 0°C.
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1 — yuacTok, obecneuvBaloLinii pe3koe HapylweHue BOAHO-TEM/IOBOTO PEXMMa U OX/NaXAeHWe Manoro BOAOTOKAa (HanefHblid nosc);
2 — nowajb pacTekaHus Haneamn neped yAepXuBalowmmMm COOPYXeHUAMU; 3 — yaepKuBaloLme COOPYXeHNs; 4 — oTMOCTKa (N10CcKuit
N0TOK); 5— aBTOMO6UNbLHAA [OPOra; 6 — UCKYCCTBEHHOE COopyXeHue

PucyHok 20 — Cxema pacro/fIOKEHUS YAEPKMBAOLLMX NPOTYBOHAIEAHBIX COOPYXEHMI

5.5.4 [OnvnHy L HanegHoro nosica MOXHO onpegenuTb no gopmyne

QCyt
W0 B’ (€H)

roe  Q — pacxof BOAOTOKa B OCEHHe-3MMHMWI nepuog, (onpefenstoT no faHHbIM WHXEHEePHO-reon0rmyeckmx
HabnwaeHni), m3cyT;
C — ypenbHas TennoemMkocTb Bogbl, kx/(kr °C);
y — ob6bemMHasa macca Bogbl, Kr/M3;
t— Temnepatypa BOApl B OCEHHWIA nepuog, °C;
WO — TensionoTepu ¢ OTKPbITON NOBEPXHOCTU, KIX/(M2 -cyT);

B — wwmpuHa HasnegHoro nosica, m.

5.5.5 PacueTHyto nnowanb pactekaHust Bofbl Fp nepeq yAepX1BaKLMM COOPYXXEHWEM ONpeaensioT us
ycnosus: TonlwmHa cnos BoApl hB yaepxmBaemoli nepen COOpyXeHWeM 3a paccmaTpuBaeMmblli NPOMeXYTOK
BPEMEHMN 0XMAaemMoro aeiicteusa Haneay I, 4OMKHA 6bITb MeHbLUE WX PaBHOW BO3MOXHON TO/LLMHE Hapac-
TaHua Hanegu hn, onpegensiemoii no dopmysne

WrJ
he - hn =y (2)

MpuHumasn 7N = /28, Fpn QBMOXHO onpeaenuTb No hopmynam:
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()
QB= Q7, M3, 4)

roe p — CKpbiTas TensnoTa, BblgensiemMas nNpu nepexoge Bofbl B fied, npuHuMatoT 80 Kkan/kr (336 KAX/KT);
I — paccmaTtpuBaeMblii NPOMEXYTOK BPEMEHN OXWUAAEMOTrO AEWCTBUS HaNEaM, CyT;
QB— 06beM BOAbl, HAKaNMBaeMblil Nepes yAepXMBaOLWMM COOPYXEHNEM 3a paccMaTpuBaeMblii Npo-
MEXYTOK BPEMEHU OXWUAAEMOro AeCTBUSI Hanean, M3.

5.5.6 MporHo3upyemblii 06bem Haneam VHonpeaenswT € y4eTOM pacxofa BOAOTOKA B OCEHHEe-3VMHUIA
nepuog Q, BpeMeHn oxungaemoro geictsus Haneam I U HANNUMA CHEXHOro MoKpoBa:
\V/H=1,25(1,1Q7+ vc), m3; (5)
A =PVP’M3> (6)

raoe 1,25 — koadhchmumeHT 3anaca,

11 — ko3a(hpuLMeEHT yBeNnUYeHNs obbema 3aMep3atoLlein Bogpl;

VC — 006beM npupocTa Haneau oOT CHera, M3;

p — 6e3pa3mepHblii KO3DPULUEHT OTHOCUTE/ILHOW MSIOTHOCTU CHEXHOrO MOKPOBa, NPUHUMAlOT pas-
HbiIM 0,25 — 0,3;

hc — TonwWwmMHa CHEeXHOro NoKpoBa, M.

5.5.7 Pa3smepbl yaepxuBalwmx NPOTUBOHANEAHbLIX COOPYXEHWA OonpeaenstoT Mo NPOrHO3MpyeMbiM
MOLLHOCTSIM U NOWaAsaM pacnpocTpaHeHus Haneau, ¢ y4eTom MOJSIHOro ee 3afepxaHus (npunoxeHue XK).
BbICOTY yaepXuBaloLero npoTMBOHaneqHoro coopyxeHuss He npyHumatoT Ha 0,5 M 6onblue pacyeTHOW Tosl-
WWHbl Hanegn hH

5.5.8 PacctosHue Mexay yvyacTKOM HapylleHHOro pycna 1, akTMBM3MpYOLWMM HasefHbld npouecc, u
YAEPXKMBAKOLUMUN COOPYXEHUAMN 3, 4 onpeaenstoT U3 YC/I0BUS, YTOObI MPY NOJSTHOW akKyMy/sUuuM HasefHbIX
BOJ, 3TOT Y4aCTOK HaxoAWsICA BHE OCHOBHOrO o6bema Hasley 2 1 NOCTOSAHHO (PyHKUMOHMpOoBas (pucyHok 20).
Mpy ManbIX YKJIOHaX pycna BOAOTOKA AJIMHY pacnpocTpaHeHus Haneu no fory MOXHO NPUHATL / = hji
(hH— TonwwmHa Hanegwn, m; /p— YyKIOH pycna, %o).

5.5.9 Mep3noTHble nosica NPUMEHAIOTCS MPU HErlybokoM 3asieraHny rPyHTOBbIX W rNaBHbIM 06pa3om
HaaMep3/10THbIX BOA, B YCNOBUSAX CYpPOBbIX Ma/IOCHEXHbLIX NEPUOAOB OTpULLATENbHbIX TeMnepaTyp, Npu yKo-
Hax MecTHocTu meHee 0,1 %o.

5.5.10 BogoHenpoHuuaemble aKpaHbl MPUMEHSIOT Ha MOJIOTMX CK/I0OHAaX C MasioMOLLHbLIM Ae/loBualib-
HbIM C/I0EM MPU HerslybokoMm 3aneraHvy NoA3eMHbIX, HAAMEP3/I0THbIX BOA M NOACTUIALWEro Mx Bogoynopa.
BogoHenpoHvuaemble akpaHbl NpeacTaBAAlT TpaHweu, 3anofIHEHHbIe BOAOHENPOHULLAEMbIM [PYHTOM, Xe-
Ne306eTOHHbIMW NAUTaMMU WU WNYHTOM. LUnprHY BOAOHENPOHMLAEMOr0 3KpaHa W3 rpyHTa NpUHMMAaloT He
MeHee 1,0 M, a HU3 3arny61a10T B BOAoynop He MeHee 0,25 m. [pu pacyeTHOM pacxofe rpyHToBbIX BoA 6onee
1 n/c BepTMKasbHbI 3KPaH MOXHO yCTpaumBaTb B KOMMIEKCE C FOPU3OHTaSIbHBIM 3KPaHOM W yAEepPXUBAKLLUM
Haneab 3eMNsAHbIM BasIOM WM 3a60poM (PUCYHOK 21). MOpM30OHTasIbHbIA 3KpaH NpeacTaBnseT NAOCKYyH OT-
MOCTKY U3 BGETOHHbIX NUT WU OAMHOYHOIO KaMeHHOro MOLLEHMS MO MOBEPXHOCTW fora. ITOT y4yacToK npu-
HUMaeT BbIXoAsLLMe Ha NOBEPXHOCTb IPYHTOBbIE BOAbl U 06ecneymMBaeT UX OXNaxieHue n 3amep3aHue. Pas-
Mepbl TOPU30HTaNIbHOIO 3KpaHa M NPOTUMBOHAaNeAHbIX YAEPXKUBAKOLLMX COOPYXEHUIA ONpeaensoT pacieTom B
COOTBETCTBMM C NpUoxeHnem XX.

24



FOCT P 59983—2022

7— BepTUKabHbIi BOJOHENPOHMLLAEMbIN 3KPaH; 2— ropu30HTasbHbIN 3kpaH; 3— nowagb pacTekaHna Haneau nepes yaepxusarowmnmm
COOpPYXEHUsIMU; 4 — y[epXusalwline COOpYXeHus (kene3o6eTOHHbI 3abop wan 3eMnsHoON Ban); 5 — aBTOMOOMIbHAA [opora;
6 — NCKYCCTBEHHOE COOpYXeHune

PucyHok 21 — CxemMa Mep3/10THO-BOAOHENPOHNLL@EMOrO 3KpaHa C YAEPXUBAIOLLMM NPOTUBOHA/IEAHLIM 3a60POM

5.6 MpoekTMpoBaHNe BPeMeHHbIX NPOTMBOHAsIEAHbIX COOPYXEHUI 1 yCTPOICTB

5.6.1 BpemeHHble Mep3/I0THblE MOACA, MCKYCCTBEHHbIE pycna, BOAOOTBOAHbLIE KaHaBbl, nepefBHbIe
orpaxaeHus (3abopbl, WWTbl, Baslbl), TENNOBLIE M0ACA, BOAONOHMXAKLWNE CKBAXMHBI, @ TakkKe pas/imyHble
BPEMEHHbIE YCTPONCTBA M3 MECTHbIX MaTepunasioB OTHOCATCS K MPOTUBOHAIEAHbLIM COOPYXEHUSM C OrpaHu-
YEHHbIM CPOKOM CJ1y>0bl.

5.6.2 WunpuHy pycna (kaHaBbl) N0 AHY Ha OrpaXgaeMoM yyacTke onpefensioT pacyeToM COracHo npu-
noxeHuwo X. FnyébrHa NpoTUMBOHaNEAHOM KaHaBbl AO/HKHA ObITb He MeHee 1,5 n He 6onee 3,0 M. YK/IOHbI
OTKOCOB KaHaBbl npuHMMaroT oT 1.1 go 1:1,5 B 3aBMCUMOCTM OT COCTaBa lPYHTOB PYC/IOBOI 4acTu C y4eToMm
YCTOMYMBOCTM OTKOCOB OT pPa3MbIBOB pacyeTHbIM MOTOKOM.

5.6.3 Pa3mepbl HaslegHbIX NOACOB C/iefyeT HasHavyaTb Ha OCHOBE Pe3y/ibTaToB TEM/IOTEXHUYECKMX pacye-
ToB. MNpun pacyeTax rNybuHy NOTOKa B Npefenax nosica pekomeHayeTcs npuHMMaTb paBHoOW oT 2 40 5 cMm, a wu-
pvHy nosica — He MeHee 1,0 M. [lonyckaeTcs ycTpamBaTb HasiefHble nosica ¢ nepenagamun BbicoTol 4o 0,5 m.
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5.6.4 KonnyecTtBo 1 pacnonoxeHne HaseAHblX NOSICOB YCTaHaBAMBAKOT C pacyeToOM yaepXaHus NosiHoro
ob6bema Hasley Ha HEOBXOAMMOM PACCTOAHUMN OT BbINOSIHEHHbLIX 06BEKTOB — 3eMJIAHOIO MOJSI0THa WK BOLO-
NPOMNYCKHOro coopyxeHusa (npunoxeHue X).

5.6.5 Bug, Mep3n0THbIX MOSICOB U MX KOMUYECTBO, pasMepbl MO0C pacyucTKu, BasioB M KaHaB cnepyet
HasHauaTtb 13 YC/I0BUIA 3a4epxaHusa Bcero obbema Haneaun. Mpuuem rnybrHy kaHaB TpebyeTcs NpuHUMAaTh He
MeHee 0,6 M, a WMpKHY Basia no Bepxy — oT 1,0 go 3,0 M, B 3aBMCUMOCTU OT CNOCO60B NpPoM3BOACTBa PaborT.
Mep3noTHble nosica cnefgyeT pa3mellatb Ha pacctosHuMn oT 50 4o 100 M OT orpaxgaemoro yvyactka 3eM/IsSHO-
ro nosioTHa v Apyr OT Apyra c pacnosioxeHvem B nnaHe. KoHubl kaHaB Heo6xo4vMMo Bpe3atb B 6opTa sora u
OHY KaHaB npugaBaTb MPOAOSIbHBIA YKNOH He MeHee 3 %o

5.6.6 BpemeHHble HaneHble nosica LenecoobpasHo NPUMEHSATb Ha pacniacTaHHbIX BOAOTOKaX Manoro
neébuta (B 3uMHWIA nepuog A0 2 n/c), BPEMEHHbIE MEP3/0THbIE MOsACa — Ha MOSIOTUX CK/IOHAX C HEeryb0okMM
pacnonoXxeHneM ropusoHTa rpyHTOBbIX BOA M CE30HHOW TOMLWMHON CHeXHoro nokposa Ao 0,5 m. LvpuHa no-
Aaca Ao/mKHa OblTb He MeHee 3-4 M U3 YCN0BUS ero Hapesku 6y/ib403epoM U MEeXaHW3MPOBAHHON OUYMCTKM OT
CHera B OCEeHHe-3UMHWIA nepuogd. MnybuHy nosica (ot 0,1 go 1,0 M) onpeaensioT KPYTU3HOW CKIOHOB, YKNOHOM
pycna win nosioxeHnem noA3eMHOro noToka, nepesoAuMoro B Haslefb. KonmMyecTBO Mep3/IOTHBLIX MOSCOB,
Kak npaBw/o, AO/MKHO 6bITb He 6onee 2. YoansawT Mep3/oTHbIe Nosica OT OrpaxaaemMoro CoOopy)XeHus Ha pac-
cTosiHMe oT 15 o 60 m n 6onee. MPyHTOBLIN Bas, hOPMUPYEMbIA NPU HEOBXOAMMOCTUW, pacnosiaraloT ¢ Bep-
XOBOI CTOPOHbI NpY yAaneHuy OT orpaxaaeMoro coopyxeHus cBbille 40 M U C HU30BOI CTOPOHbLI Npu 6onee
6/11M3KOM pacnosioxeHun. Mpy cTpoUTeNbCTBE O4HOBPEMEHHO ABYX MapasisieflbHbiX NOSCOB [PYHTOBbIE BaUlbl
pekoMeHayeTca pasMellaTb, Kak nokasaHo Ha puUcyHke 22

Pa3wvepb! B meTpax

1— BEpPXHUIA Mep3/10THbI/ NOSIC; 2 — BEPXHWI Basl; 3 — CHEXHbI MOKPOB; 4 — HWXHWUI MEepP3N0THbIA NosAc; 5 — HWXKHWIA Ban; 6 — ocb
noporu

PrcyHok 22 — Cxema pacrnosiokeHUs Mep3/10THbIX MOSACOB OTHOCUTESLHO A0poru

5.6.7 C60opHO-pa3bopHblie 3ab60pbl U3 4OCOK WM BpPeBEH, NepeHoCUMble LWNTLI cneayeT ycTaHaBaMBaTb
CO CNJ/IOWHLIMWU CTEHKaMW, 6€3 NPocBeTOB. KosmyecTBO 3ab60poB, MX BbICOTY U ANIMHY ONpeaensoT B 3aBUCK-
MOCTM OT pasMepoB 3ajepXxuBaemMoli Haneam n penbeda MECTHOCTH.

5.6.8 [na nepexsaTa NoA3eMHOM WM FPYHTOBOW BOAbl U ee Ge3HasieAHOro 0TBoAa OT Orpaxaaemoro
o6bekTa B TeYEeHMEe MOPO3HOr0 nepuoga cnepyeT ycTpauBatb TensioBoli nosic (pucyHok 23). Ero yctpausaet
B BMAE KaHaBbl, yTEN/IEHHOW B 3UMHWIA NEpPUOA, CHEFOM WM APYTMMU NOAPYYHbIMK Matepuanamu (Mox, Topd,
XBOPOCT, XBOS1), NEHONOSINCTUPONbHLIMWA NANTAMU WA NOSINSTUEHOBOWN NNEHKOIA.

5.6.9 [na 3agepxaHunsa cHera Ha TEMNJI0BOM MOSICE UCMO/b3YHTCA LWNTLI U3 gepeBa. TenaoBol nosc ue-
necoobpas3Ho NPUMEHSITb Ha Ha/leHbIX yHacTkax, pacnosiOKeHHbIX B paiioHaX ¢ OTHOCMTENbHO MSATKOM 3UMOii
N MHTEHCUBHbLIM OT/IOXEHWEM W MEepPeHOCOM CHera, Ha KOTOpbIX HabnogarTca Hernybokoe 3aneraHve BOAO-
ynopa, CpaBHUTE/IbHO BbICOKME pacxofbl U TemnepaTypa NoA3eMHON BOApl, a Takke OTCYTCTBME MW rny6okKoe
pacnonoxeHne BeYHON Mep3noThl.
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a — pacnosioXeHne LMTOB BAOMb OCU Mosica; 6 — PACMO/IOKEHNE WMUTOB Nonepek nosica; 1— Kosbsl; 2 — LWUTbI; 3 — CHEXHbI Bau;
4 — rny6yHa CEe30HHOr0 MPOMEpP3aHusi; 5 — BepXHSsS rpaHnLa BEYHOMEP3/IbIX TPYHTOB; 6 — MOAOWBA CHEXHOMO Bana, 7 — LMTOBbIe
NIMHUK; 8 — TEensoBoii Nosc

PucyHok 23 — Cxema TensioBoro nosca

5.7 MpoeKTupoBaHne 3MeKTpoHarpeBaTe/ibHbIX YCTPONCTB

5.7.1 Ana npepynpexaeHus obpasoBaHus Hanenein u cosfaHnsa HeobxoAMMOro TemnepaTypHOro pexwu-
Ma BOZOTOKa MCMNOMb3YHT 3/IeKTPOHarpeBaTefibHble YCTPONCTBa:

- Tpy6uatbie anekTpoHarpesaTenu (T3HbI);

- NIMHeliHble HarpesBatenun (rpetowmini kabenb, NPoBoA).

5.7.2 T3HbI MCNONb3YT B CMOTPOBbLIX KOMOALAX APEHaXEN, N0TKax, a Takke B Ten/sikax BbIMYCKOB.
Beuay 60/bLIOl yaenbHON MOWHOCTM TOHOB 1 BbICOKOW TemnepaTypbl HarpeBa akTUBHas 4acTb npubopa
[O/KHA HaxoAuTbCA B BOAE, B MeCcTax ¢ 06ecneyeHHbIM NOCTOSAHHbIM €€ YPOBHEM.

5.7.3 JluHelHble HarpeBaTeny OCYLLECTBASIOT PaBHOMEPHbI HarpeB Mo AJIMHe BOAOMPOMYCKHOro COo-
opyXeHusi. B kauecTBe NUHEWHbIX HarpeBaTeneil UCNOMb3YIOT: HarpeBaTenn Kkepammyeckme MHoropebepHblie
(HKMC), anemeHT HorpeBaTtesbHbIil Mokuii neHTouHblin (SHTT) v ap.

6 TpeboBaHUA K 06ecreveHU0 OXpaHbl OKPYXXaloLlen cpebl Npy NPOeKTUPOBaHNN
NPOTMBOHaNIeAHbIX COOPYXEHWIA

6.1 Mpu NPOEKTUPOBAHWUM, CTPOUTENLCTBE, PEKOHCTPYKLMM, PEMOHTE U 3KCMjyaTauuvm npoTUBOHA-
NleflHbIX COOPYXEHUI M MeponpusTuii cneayet co6niogatb Tpeb6oBaHUS K OXpaHe OKpyXatulei cpefpbl Mo
FOCT 17.1.3.13.
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6.2 Mpy NpPOEKTUPOBaHUM MPOTUBOHANIEAHBLIX COOPYXEHWI HEeO6X0AMMO MnpeAycMaTpuBaTbh creuvasib-
Hble MeponpuaTWS MO OXpaHe NPUPOAHOI cpefbl, BKAOYalLWMe TeXHWYeCcKMe peLleHus no pekynbTusauum
TeppuTopUMN N MecTa CTpoOUTEeNbCTBA, MO OXpaHe feca M nacTéuly, BOAOEMOB, BOAOTOKOB M MOA3EMHbIX BOZ,

6.3 CneuunanbHble MeponpuaTus TpebyeTcsl BKIOYaTb B MPOEKTbl MPOTUBOHAIEAHBIX COOPYXEHWUIA, OC-
HOBHbIMU 13 KOTOPbIX ABAAIOTCA crnegylouine:

- NnpefBapuTenbHOE CHATUE MOYBO-PACTUTENILHOTO C/0A B MEcTax 3a/0XeHUs KaHaB WM TpaHLlein, ckna-
OVpoBaHve ero n ganbHelillee NCMoO/b30BaHME NP BOCCTAHOB/IEHWUN y4acCTKa;

- hmnbTpyloWwMe 1 nornowatoume ycTpoicTea (KaHaBbl, CKBaXXUHbI) BO M3bexaHne 3arps3HeHus nopg-
3eMHbIX BOJ, AO/MKHbI ObITb OrpaxaeHbl OT NOCTYNNEHNA GbITOBLIX CTOKOB U rOpHOYe-CMa304yHbIX BELLEeCTB;

- KanTaXHO-ApPEeHaXHble U BOAOOTBOAHbIE YCTPOWCTBA B HACE/IEHHbIX MYHKTax U B MecTax BbiMaca Xu-
BOTHbIX JO/MKHbI BGbITb 3aKPbITbl W OrpaXAeHbl Tak, YTO6bl UCKNOYanacb BO3MOXHOCTb 3arpsa3HEHUS BOAbI;

- Y4aCTKU MPUMEHEHUS 3MeKTpoHarpeBaTesibHbIX YCTPOWCTB AO/DKHbI UMETb COOTBETCTBYHOLLME Orpax-
[JeHusl, a camMn yCcTpoiicTBa — HEeOOX0AMMYK K30/15LUI0, C TEM YTOOblI UCKMHOUMTL OTpuLAaTe/lbHOE BO3Ael-
CTBME TOKa Ha YenoBeka U OKPYXatoLniil XUBOTHbIA MUP;

- N0 OKOHYaHWW CTpOMTENbLCTBA MPOTUBOHANEAHbIX YCTPONCTB MPOBOAAT PEKY/bTMBALMIO yyYacTka: BO3-
MOXHOE BOCCTaHOB/EHME pefibedia, 3achbiNka KapbepoB U TpaHllell, BblpaBHUBaHUE OTBAsIOB U yKpenaeHue
OTKOCOB KaHaB, a Takxe pycen BOAOTOKOB BO M36eXaHue 3PO3MOHHON AeATeNbHOCTU NOCAeAHUX;

- CTPOUTE/bHbIA MycOp, OCTaTKM IECHbIX NOPYBOK 1 BbITOBbLIX OTXO40B HEOOXOAUMO Yy6paTb MAN YHWY-
TOXWTb.

6.4 Pa3melleHve NpoTMBOHaNeHbIX COOPYXeHUA creayeT OCyLWecTBNATbL C yYeTOM NPOrHo3a u3meHe-
HMA OKpyXatoLeli cpefbl B CBA3M C NMOCTPOWMKOI COOPY)XEHWUI M OCBOEHWEM Tepputopun. Bce TexHudeckne
peLleHns npy yCTPOCTBE NPOTUBOHAIEAHbIX MEPONPUATUIA AO/MKHbI 0Ka3biBaTb MMHUMAabHOE BO34elCTBMNE
Ha CMOXMBLUMECA NPUPOAHbLIE KOMM/IEKChI.

6.5 OTxoAbl, NOMy4YeHHble B NpoLecce CTPOMTENbCTBA, PEMOHTA W 3KChyaTauum NpPOTMBOHANEHbIX
COOpPYXEHWA 1 YCTPOICTB, AO/MKHbI ObiTb YTU/IN3MPOBaHbLI B COOTBETCTBUM C AEWCTBYOWMMU NpaBuaamu u
OPpYrMMK HOpMaTUBHbIMU fokyMmeHTamu [2], [3].

6.6 lMpy ycTpoiicTBe NPOTUBOHANEAHbIX MEPONPUATUI B rpaHULLax BOA0OXPaHHbIX 30H nNpeaycmarpuBa-
0T OpraHM30BaHHbI CO0p BOAbI C NOC/AeAyIOLLEed ee 0UNCTKOW WM OTBOAOM B MECTa, UCKYatoLwme 3arpsas-
HeHne BOAHbIX 06BLEKTOB. KauecTBO cOpacbiBaeMbiX OUMULLEHHbIX CTOYHbIX BOA B BOAHble 0OBLEKTbI AO/MKHO
yA0BNETBOPATL YCTAHOB/IEHHLIM TPEBOBAHMAM.

6.7 MpupoaoOXpaHHbie MEepPonpUSATUSA MpW YCTPONCTBE NPOTMBOHA/IEAHbIX MEPONPUATU LO/MKHbI YUu-
TbiBaTb cneundurky okpyxatwwieit dnopbl 1 ayHbl, KnMMaTa MECTHOCTU U NMOYBEHHO-TEO/IOFMYECKMe YCo-
BMS, NpefoTBpallaTh 3arpsa3HeHns 6acceiHoB NOBEPXHOCTHbIX BOAHbIX 0OEKTOB U NOA3EMHbIX BOZ, XUAKAMM
M TBEPAbIMU OTXOAAMU, a TaKkKe nonajaHus B MOBEPXHOCTHbIE U NOA3EMHbIE BOAbl 3arpsi3HEHHbIX CTOKOB.

6.8 TpeboBaHNs OXpaHbl OKPYXaloLleil NpMpPoAHOI cpefbl HEO6X0AMMO BKOYATb BO BCE MPOEKTbI Mpo-
TMBOHA/EeHbIX COOPY>XEeHWU 1 cobnioaatb Npu CTPOUTENbCTBE WM 3KCNyaTauMum aBTOMOOW/bHbLIX AOPOr Mo
FOCT 32847.
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MpunnoxeHue A
(pekomeHpyemoe)

MporHo3npoBaHue pacyeTHbIX napamMeTpoB Hane,qe|7|

A.1 MNapameTpbl U pacyeT

A.11 PacyeT npy NpPOeKTMPOBaHMM MOCTOB, TPYO U MOMMEHHBIX HackIneli Ha BO3AENCTBIE Hasedeli cneayeT npo-
BOAWTbL MO NapameTpaM, KOTopble A0/kHbI ObiTb onpefensieMbl U AN BOAHOTO MOTOKA C BEPOSTHOCTLIO MPEBbLILLEHUS,
yKazaHHoi B Tabmue 5.3 CIl 35.13330.2011.

A.1.2 OCcHOBHbIMM NapamMeTpaMy Hasefel, KoTopble UCMO/b3YHTCA NP NPOEKTUPOBAaHUN UCKYCCTBEHHBIX COOPY-
XXEHUIA 1 NPOTUBOHAUIEAHBIX YCTPOWCTB, SABNSIOTCSA: 06bEM Haneau, ee TOMWMHA (CPeaHsst 1 MakcvMasibHast), W1prHa 1
O/mHa.

A. 1.3 Pa3BuT/E HaUIleQHOrO MpoLecca 3aBUCUT OT MHOTVX NPUPOAHbLIX Y TEXHOTEHHBIX (DaKTOPOB.

[ns KOHKPETHOro BOAOTOKA rMAPOreosiornyeckre 1 reoMopoorMiyeckme YC/ioBUsl eXXerogHo OCTaloTCA HeU3MeH-
HbIMK1, & rMapoMEeTeoposiormyeckne hakTopbl U3MEHSAKOTCA B FOJOBOM W MHOFOfIETHEM UMKnax. B 3aBucMmocTn ot code-
TaHVs1 BE/IMUMH TMAPOMETEOPOSIOrMYECKUX (DAKTOPOB B pasHble rofbl Hasleay o6pasytoTcs 60/1bLUMX WM MEHbLUMX pas-
MepoB.

A.2 MeToguka NpPOrHO3nMpoBaHus

A2.1 ExerofHblii 06beM Hanegn Ha paccMaTpvMBaeMOM BOAOTOKE 3aBWCUT OT CYyMMbl XWUAKUX OCAAKOB B ETHe-
OCEHHWI Neprog, NpeablayLLero roga u riayouHbl npoMep3aHis.

MporHo3mpoBaHve nNapamMeTpoB Haslefei NOBEPXHOCTHLIX U NOA3EMHbIX BOA MPOBOASAT BEPOATHOCTHLIM METOLOM
nepexofHbIX KoadhuLMeHTOB, paspaboTaHHbiM B.A. lemeHTbeBbIM. OH MOXET NPUMEHSATLCS NMPY MPOrHO3MPOBaHWN Np-
poaHbIX Hanenen, KoTopble 3athMKCMPOBaHbl HA BOAOTOKE MPU U3bICKAHWSX TPACCh! AOPOTW U UHXEHEPHO-TE0N0rMYeCcKom
o6cnefoBaHMN.

Mpn aTOM MeTode MPOrHo3vpyeMbIi 06beM Hanean VHp ¢ 3aaHHOV BEPOSTHOCTLIO NPEBbILLEHVSI ONPEAENstoT Mo

dhopmyne
Y4p- Wwm  C (A1)
roe YH — KO3(OChULMEHT HAAEXHOCTU, NPUHUMaEMbI paBHbIM 1,20;
Y1 — o06bem Haneay B rof U3biCKaHWiA (onpeaensieMblii B anpenie—mMapTe) Mpy HavbosibLLeM ee pasBUTUY;

Iex, I, KC — KO3(hhULMEHTBI, YUMTHIBAIOLLME COOTBETCTBEHHO XUAKME 0CAAKM B NIETHE-0CEHHEE BPEMS Npe/pblayLLero
rofa, Ce30HHOE MPOMEP3aHMe W CTECHEHWE MOTOKA MOBEPXHOCTHBIX W FPYHTOBbIX BOZ CTPOUTE/ICTBOM
COOPYXXEHMs.

KoathchyupeHT, yunTbIBarOLLMIA Ocaaku
1*p

2>n’ 2

roe £Xp — CcyMMa XAOKMX OCa/IKOB C PAcUeTHOW BEPOSTHOCTLIO MPEBLILLEHNS, ONPeaessieTcs No KpUBOA obecrneyeHHoCTY;
£X1— CyMMa XWOK/X OCAAKOB B JIETHE-OCEHHWIA Nepurog, B rof, NpeawecTBYOWMIA rofy onpeaeneHns o6bema npi-
poAHoIA Haneaw npy MbickaHusix. OCaaKU BbIUMCASIOT HaUMHAA C oS MecsiLa.
KoaththUUMEHT, YUnThIBAIOLLMYA CE30HHOE MpoMep3aHue,

(A3)

roe dfip — raybyHa Ce30HHOro NPOMEP3aHMst C PacueTHOM BEPOSTHOCTLIO MPEBLILLEHNS, ONPEeaesisoT No KpMBOA obe-
CMEYEHHOCTY;

¢ — rny6rHa Ce30HHOTO MPOMEP3aHKs B rof, U3biCKaHWi (06cnefoBaHNA Haneay), ONpesensitoT PacueToM.
KoathdomLMEHT, yuMTbIBAOLLMIA CTECHEHWE MOTOKA CTPOUTENTbCTBOM COOPYXXEHMS,

C=— B, (A4)

rae & — nowaab UILTPALMOHHON 30HbI MO OCK NEpexoda A0 NMOCTPOIKA COOPYXKEHNS;
toc — nnowaas CTeCHeHNs1 (IUNbTPALMOHHON 30HbI NOCTPOIKOI COOPYXEHWSL.

KoathhLIMEHT KC MPUMEHSIOT TO/TbKO MPY NMPOEKTUPOBAHMM BHOBb CTPOSILLIXCS UCKYCCTBEHHBIX COOPYXEHUIA. Ecrm
MPOrHO3VPOBaHMe MPOBOASIT Ha BOZOTOKAX Y CYLLUECTBYHOLLMX COOPY)XEHWIA, TO 3TOT KOS(DOMLIMEHT HE yuuTbIBalOT. He
YUNTLIBAIOT €0 NPY K/IHOUEBbLIX HaseAsX, KOrAa V3B HasefeobpasytoLleil Bogbl MpoMCcXoauT HemocpeacTBEHHO Ha Mo-
BEPXHOCTb 3eM/U.
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A.2.2 B MHOrONeTHEM LyKIe U3MEHUMBOCTb CYMM XUOKUX OCAAKOB U [Ny6UH CE30HHOrO NpoMep3aHust HOCUT Crly-
yaliHbIi XxapakTep, No3TOMy UX pacyeTHble 3HaYeHUs1 OrpeaesistoT Ha OCHOBE BEPOSTHOCTHOIO MPOrHo3a Mo KpuBbIM 06e-
CMeYeHHOCTW. [119 3Toro Mo AaHHbIM 6vkaiiLlein MeTeocTaHUuM 3a fitlobble 20—25 nocrefosatesbHbIX SIeT COCTaB/SAOT
TabnLpbl CyMM XMOKAX OCaAKOB B JIETHE-OCEHHWI neprog, cpefHeMecsyHbIX TemnepaTtyp Bo3ayXa Y TOMLLMHbLI CHEXHOTO
MOKPOBa HauMHas C MecsLa HaCTyn/ieHns YCTOMUMBOM OTpyLUaTe/IbHOM TeMnepaTypbl BO3ayxa M KOH4as Mecsiuem co cpeg-
Hell TeMnepatypoli He Bbille MyHYC 12 °C. Ocafku BbIMUCNSIOT 419 psaa SIeT, NPeALLEeCcTBYOWMX rogaM npomep3aHys.

BbluMCIEHHbIE CYMMbI XUAKUX OCAOKOB W ryOUHbI NPOMEpP3aHMs 3anvcbiBaloT B Tab/mLe paHXUpoBaHHbIMA psi-
Jamy B yObIBalOWEM MOPSIAKE C ykasaHueM roga HabnogeHwin (Tabmmuya A 1). [4na kakgoro nopsiakoBoro Homepa psga
onpeaensitoT 3MIMPUYECKYI0 BEPOSITHOCTL MpeBbILeHNs corniacHo CI 33-101-2003 no dhopmyne

roe /' — MOPSIAKOBbLIA HOMEpP psaa;
n — obLLee Yncno YneHoB psga (KonmMyecTso NeT HabMIaeHNH).

Mo gaHHbIM Tabmubl Al Ha cneumasibHON KieTyaTke BEPOSITHOCTEW CTPOST SMMMPUYECKVE KpUBble 06ecrneyeH-
HOCTU CYMM XWAKUX OCaKOB U [/ly6VH MpoMep3aHusi, Mo KOTOPbIM 3KCTpanonsiuyeil NpousBoAAT NPOTHO3 PacyeTHbIX
3HAYEHUIA CyMMbI XUOKUX OCAAKOB W IlyOUHbI MPOMEP3aHUs C 3aaHHON BEPOSITHOCTHIO MPEBbILLEHUS.

Mp1 NOCTPOEHUM KPYBLIX 0BECMEUEHHOCTH MO JaHHbIM HabMoAeHWIA 3a 0CaAKaMU U BbIYMCIEHHBIM [lyGMHaM Npo-
Mep3aHusi NMOJTyYatoT SIOMaHble SIMHAK, He OTBevaroLme chyHKUMAM

Ix="P3)ugp="2(P3), (A.6)
Mo3ToMy KprBble annpOKCUMUPYHOT MO METOAY HaMMEHbLLIMX KBaapaToB. OnpeaenstoT aHa/IMTUYeCKyo qyHKLMIO C
NYULIM MPUG/IVDKEHVEM, HaMpUMep APO6HO-paLMOHaIbHOMO BUAA

1

ax+b (A7)

Y=
KOTOPYIO NPUHMMAIOT B KavecTBe aI'II'IpOKCVIMVIpyI'OLIJ,eVl.

Ta6numua Al — OpavHaTbl annpoKCUMUPYHOLLMX KPMBbLIX OBECNEUEHHOCTU CYMM XKMAKMX OCAAKOB W [/lyGUHbI NpPo-
MEp3aHsi Ha peke

SMmnupuyeckas CymMMa XWAKUX 0cafikoB
MopsAKOBbI HOMep BEPOSTHOCTb 3a MI0NIb—OKTSA6Pb MeCsiLibl, MM Fy6uHa npomepsanys, m
paga
1x, MM lof HabnwaeHwnit log HabnwoaeHni
1 0,0385 356,996 1982 2,31866 1966
2 0,0769 329,181 1972 2,26028 1964
3 0,1158 305,387 1977 2,20477 1979
4 0,1538 284,8 1973 2,15192 1962
5 0,1923 266,814 1966 2,10154 1977
6 0,2308 250,965 1985 2,05347 1981
7 0,2692 236,893 1983 2,00754 1079
8 0,3077 224,316 1978 1,96363 1984
9 0,3462 213,007 1975 1,9216 1975
10 0,3846 202,783 1974 1,88133 1982
n 0,4231 193,496 1984 1,84271 1968
12 0,4615 185,022 1961 1,80564 1970
13 0,5000 177,259 1969 1,77004 1983
14 0,5385 170,121 1979 1,73581 1973
15 0,5769 163,536 1962 1,70289 1978
16 0,6154 157,442 1967 1,67119 1963
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OKoHuaHne Tabnmupl A. 1

amnupuyeckas CymMMa Xugkux ocaakos
. Fny6buHa npomepsaHns, M
MopsagKoBbIli HOMep BEPOATHOCTb 3a MI0NIb—OKTAGPb MecALbl, MM
psaa
P% n+1 SX, MM lop, HabnwoaeHui di o HabnwoaeHwni

17 0,6538 151,786 1968 1,64064 1976
18 0,6923 146,522 1970 1,6112 1074
19 0,7308 141,611 1976 1,58279 1985
20 0,7692 137,018 1980 1,55536 1969
21 0,8077 132,714 1981 1,52887 1971
22 0,8462 128,672 1963 1,50327 1965
23 0,8846 124,869 1965 1,47851 1986
24 0,9231 121,284 1971 1,45456 1980
25 0,9616 117,9 1964 1,73136 1967

A.2.3 lMpy NporHo3upoBaHNM 06bEMa Haneay C 3afaHHON BEPOSTHOCTLIO MPEBLILLEHUS CNeAyeT HalTh Takvne pac-
YeTHble BEPOSTHOCTU CYMMbI; XMOKMX OCaAKOB U Fy6MHbI NpoMep3aHuns, Mpou3BeAeHre KOTOPbIX paBHO 3aAaHHo obe-
cneyeHHoOCTN obbema Haneu

P(VH) = POXp)P(C(fp), (A-8)

rae P(YHp) — 3agaHHas (HopMaTuBHasl) BEPOSITHOCTb NPEBbILLEHNS 06beMa Haneaw;
P(1xp) — pacueTHast BEPOSITHOCTb MPEBbILLEHUS CYMMbI XUAKUX OCAAKOB;
P(dfp) — pacueTHast BepOSTHOCTb NPEBbILLEHMS TlyONHbI CE30HHOrO NMPOMEP3aHUsI.

HeunssecTHble P(1xp) n P(tbp) B ypaBHeHUN (A.8) onpeaensitoT 13 YCNoBUS, KOrga COOTHOLLEHME MeXAy HUMM COOT-
BETCTBYET rofly UsbickaHuu (HabnogeHuin)

P(bxu) B (A.9)
T »)
P(1xp)="P(4,,)$, (A.10)
(A.11)
rgpe — OTHOLWEHNE BEePOATHOCTU CYMMbI XXUAKNX OCaKOB K BEPOATHOCTU rﬂy6V|Hb| npomMep3aHna B rof, U3bICKaHWIA.

Onpenenve pacyeTHble BEPOSITHOCTU CyMMbl XWUOKMX OCAAKOB Y INyGMHbI MPOMEP3aHust, UX 3Ha4YeHUs OTK1abIBa-
IOT Ha rOPU3OHTa/TEHOM Ocy rpadika obecneyeHHOCTM (pucyHok A.1), NpoBOAAT BEPTVKa/IA 0 NEPECEUEHNSI C KPUBBLIMM
06ECNEUYEHHOCTY; OT TOUEK NEPECEUYEHNS] NMPOBOAAT FOPU30HTA/IbHBIE NIMHUM A0 LWKas LX 1 ¢, Ha KOTOpbIX OTCUMUTbLIBAOT
3HAYEHMST PACYETHBIX CYMM XWUAKX 0CaAKOB U Fy6MHbI MpoMep3aHus. Mpy 3TOM LUKasly CyMM XUAKUX OCaAKOB pasmelLa-
IOT Ha NTEBOIA CTOPOHE rpadinka, a ryorH NpoMep3aHNs — Ha NPaBoid.

3arem no dpopmynam (A.2), (A.3) 1 (A.4) BbIMMCNSAIOT NnepexofHble KoaddmumeHTbl X, /d, ke.

A.2.4 insa onpegeneHus no dopmyne (A.8) KoachdmMuMeHTa KC, YUNTbIBAIOLLErO CTECHEHME MOTOKA MOCTPOWKU CO-
OpYXXeHuUs1, nowanb hwIbTPALMOHHOW 30HbI BbIMUCASKOT MO hopMyrie

©h="1(Nd/ +Ndp(+1))a/, (A.12)
rae /7y v ~dg+1) — opayHaThl TONLWWMHBLI (OMNBTPALUMOHHOM 30HbI B TOUKAX Mepesioma npodovns noA3eMHOro KOHTypa

mnbTpauymn (PaccTosHMS OT YPOBHSI CE30HHOTO NPOMEP3aHKs B GbITOBLIX YC/IOBUSX 10 BOAOYMNOPA);
8- — PacCTosHUs MeXay Toukamy nepesioMa npodnis qonIbTPALMOHHON 30HbI.
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Mpy onpeaeneHn NoLaay CTeCHEHMSI NMOCTPOMKO MOCTOB YYWTbIBAIOT CTECHEHWE OropamMu C HaMep3akoLLM
BOKPYT HVX FPYHTOM W1 C/I0eM A0MO/HUTEIbHOMO MpoMep3aHus Mo, Npo/ieTaMy MOCTa, Tak Kak NMof, MOCTaMy 06bIYHO CHEX-
HOrO MoKpoBa He GbBaeT. MpK NPUHATBLIX Ha pUCYHKe A.2 0603HAUEHUSIX MIOLAb CTECHEHMS

oc=non(b +2bJ(d-df) + {d\-c4O-rb"np, (A.13)

rAe non v imp — COOTBETCTBEHHO KOMMYECTBO OMOp U NPOIETOB MOCTE;
b 1 bl — cOOTBETCTBEHHO LUMPYHA OMOpPbI Y TOJLLMHA HaMep3LUEro BOKPYr oropbl cnos rpyHTa (Tabnvua A.2);
dfu  — rnybuHa ce30HHOro NPOMEP3aHNs COOTBETCTBEHHO Ha BOAOTOKE W Mof, MOCTOM,;
d — rnybrHa 3a/10keHNA Orop;
/ — [AnviHa NponeToB MOCTa B CBETY MeXy onopamu.

1— noBepxHOCTb 3eM/IN; 2 — OCEHHUI YPOBEHb TPYHTOBbLIX BOA; 3 — rpaHuLa Ce30HHOro NPoMep3aHus B OGbITOBbLIX YC/IOBUAX;
4 — rpaHuLa Ce30HHOro NPoMep3aHnsa Mo MposieTaMn MocTa; 5— rpaHuua HamepsaHusi TpyHTa BOKpyr onop; 6 — Bogoynop
(6h3 — wnpuHa hunbTpaLMOHHON 30HbI)

PricyHok A.2 — Cxema CTeCHEeHVs1 (oi/IbTPaLMOHHOMO NMOTOKa MOCTPOIiKo MocTa

Mpy cTecHeHWN hNbTPALMOHHOMO NMOTOKA OnopaMn MocTa Win hyHAaMEHTOM TPYObl YacTb NOTOKA ODKUMAETCH B
cocefHvie 30HbI mnbTpauymn Ha noiivax. LLnpuHy donnbTpaLmMoHHOR 30HbI MOXHO MPUYHUMATL PABHOWM PaCCTOSIHUIO MeXay
TOYKaMM CMbIKaHVS! rpaHuLIbl CE30HHOTO MPOMEep3aHns ¢ BOAOYMNOpPOM, HO He 6onee: aia moctos 10L npu L Ao 20 m m 5L
npu L 6onee 20 m; gna Tpy6 10D, rae L i D — gavHa oTBepCTUii COOTBETCTBEHHO MOCTa Y TPyObI.

Onpefenve nepexofHble KoagdMUMeHTb! /x, /d 1 Kc no dopmyne (A.8), onpeaensioT 06beM Haneay ¢ 3afaHHoN
BEPOSATHOCTBIO MPEBbILLEHNS.

A.2.5 lMpy NPOEKTNPOBAHNN UCKYCCTBEHHbLIX COOPY)XXEHUI HanbosblLee 3HaYeHNE MMEeeT TOoMLWMHA Haneau, Tak Kak
OT Hee 3aBMCUT HeobXoaMMasi BbiCOTa OTBEPCTMSI M NMOMMEHHLIX Hacbineli. 3Has 06beM Hanean ¢ 3aJaHHol BEepOosiTHO-
CTbO NPEBLILLEHNS, 06BLEM U CPEOHION TOMLWMHY Haslegy B rof, U3bICKaHWA, MOXHO OMpPefe/UTb CPEeOHIO pacyeTHYHO
TO/LMHY Hasleam No HaneaHol nossHe

cpp Lo (A.14)
*HKL
roe ZgppuZgu — CpeaHsist TOMWMHA Hasleau No HaneaHoW MosisiHe COOTBETCTBEHHO pacyeTHasi U B rQf, U3bICKaHUIA;
\VHp 1 Y — 06beM Haseay COOTBETCTBEHHO pacHETHbI C HOPMATUBHON (3a4aHHOM) BEPOSITHOCTLIO NMPEBbLILLIEHNS]
W B rof, U3bICKaHWIA.
Mocrie NOCTPOKM UCKYCCTBEHHOTO COOPYXEHUS C HEOOMbLLIIM OTBEPCTUEM MECTO C MakCUMasIbHONM TOSLLMHON Ha-
JIe[t 4aCTO Pacro/iaraeTcs y COOpPYXXeHUs!, MOSTOMY OTBEPCTUS MCKYCCTBEHHBIX COOPYXXEHUI HEOOX0AYMO MPOEKTNPOBATb
MO MakCVMasIbHOM pacyHeTHOM TOMLIMHE Hasleay, KOTOpYH OMpeaensioT no dopmMyrne

Ziax p= TZCp o’

vp _ “max u (A. 15)
Zcp WK
roe ® — koachhmumeHT chopmbl Haneawn, onpegensembiii Npy IeOMEPHOR ChEMKE;

Zmp — CcpeaHsis To/LLYHA N0 HaseiHON MOsIsHE;
ZMexun Zgu — TONILMHA Ha/lean Ha HaneaHoli NosisiHe COOTBETCTBEHHO MaKCUMasbHasi U CpeHsIs.
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A.2.6 OnpepeneHne obbemMa U cpefiHeli TOMLWMHBI Haeay CBSI3aHO C HEOBXOAVMOCTBLHO SIefOMEPHBIX ChEMOK M0
npesBapuTe/IbHO YCTAHOB/IEHHbIM NTEJIOMEPHBLIM BEXaM W GYpPOBbIM CKBaKUHaM. [ns1 pacniacTaHHbIX PeYHbIX A0H
C M/IOCKUM, OTHOCUTE/IbHO POBHbIM JHOM MPOrHO3UPOBAHME pacyeTHOl (MakKCUMaslbHOM) TOSWMHBI Haneay ¢ 3a4aHHON
BEPOSITHOCTHHO NMPEBLILLEHNS B OTAEBbHBIX CIy4Yasix MOXHO MPUOIMKEHHO NPOU3BOAUTL MO MakCUMasbHOM TOMLIMHE Ha-
negwn, onpefeneHHon B rog, U3biCkaHuiA, Mo doopmyne

amax p  “HYTIaX KIXMAC (A 16)

roe YH — KO3thhMLIMEHT HALEXHOCTW, MPUHYMaEMbI paBHbIM 1,20;
Zmexn — MaKCMasbHast TOMWMHA Hauleay B FOf, U3bICKaHWNA.

A.2.7 PacueTHas LMpvHa Hanegn BHp MOXET 6bITb OnpeaeneHa no ee pacyeTHON TOMWWHE rpadoyueckm myTem.
[na 3TOro BbluepUMBAOT B MacluTabe nonepeyHoe CeyeHve peyHoli AOMMHbI WK fora Mo OCK Nepexoga, HaHOCAT SIMHWIO
YPOBHSI pacyeTHOl TOMLLMHLI Hafleay 1 Mo rOPU30HTa/IbHOMY PaCCTOSHUIO MeXAy TOUKaMy NepeceyeHnss SIMHNN YPOBHS
Hasien C NoBepPXHOCTLIO 3eEM/IM ONPEAENAIOT LUMPUHY HaUTeAW Y COOPYXEHUS.

PacueTHas 4nvHa Haneay /Hp B He6O/bLLUMX fIorax MOXeT ObITb OnpefeneHa NpocTeiLLMM reoMeTpUYeckmM NocTpo-
eHvem. MpuHYMas NPOAO/bHLIA YKIOH MOBEPXHOCTN Hasleay € 3a[aHHON BEPOSITHOCTHIO MPEBbILLEHUS PaBHLIM YK/IOHY
Hasieay B rof U3bICKaHWA, 13 NoA0OUA TPeYrofibHUKOB MOyYaoT AJIMHY MPOrHo3vpyemoli Haneam

(Hp - IHI/I lI'Cp P (A-17)
Lcp un
roe/ — AnvHa Haneay B rof N3bICKaHWIA.

Ta6nuua A2 — To/lyHa HamMep3aHUsi rpyHTa BOKPYr onop bl B 3aBUCUMOCTY OT MPOAO/DKUTENIBHOCTU MOPO3HOMO
neproga, CpeaHein TeMnepartypbl BO3Ayxa, LWAPKHBI OMopbl b 1 FyGUHBLI OT NOBEPXHOCTYU X

TonuwmHa Hamepsanus bV M, npn x, M, paBHoMm
LLnpuHa onopsl . P P P

bw 2 3 4 5 6
o3 =- 15°c ;T =40004

0,5 0,213 0,204 0,190 0,176 0,168

1,0 0,300 0,288 0,270 0,252 0,228

15 0,365 0,357 0,331 0,305 0,275
tBCB=-20°C\ 1=4000 4

0,5 0,248 0,237 0,217 0,203 0,184

1,0 0,348 0,330 0,308 0,288 0,264

15 0,435 0,373 0,387 0,352 0,320
iB03=-20°C; 1=5000 u

0,5 0,260 0,255 0,235 0,231 0,227

1,0 0,372 0,360 0,334 0,328 0,322

15 0,455 0,440 0,407 0,400 0,394
803 =-25°C; T=5000 u

0,5 0,293 0,286 0,264 0,280 0,258

1,0 0,416 0,400 0,375 0,391 0,360

15 0,509 0,490 0,456 0,478 0,442

MpuMedaHne — [y6UHA OT NOBEPXHOCTU X = d-d<

Ha pekax Haneay MHOrAA UMEKT /IMHY HECKOSIbKO KUMIOMETPOB. B Takux Crydasix 4/ IMHy NporHO3Mpyemoi Haneam
ONpeaensioT HenocpeACTBEHHLIMM U3MEPEHVSIMIA PasMepOB HasleAHOV NOMsHbI.
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A.3 MNporHo3upoBaHve NapameTpoB Hasefei CMellaHHOro NuTaHus

A.3.1 BoMbLWMHCTBO Hasiedeit Ha HeBobLUMX PeKax VMEET CMeLlaHHoe NuTaHue. B Hauane CBOero pasBuTvs Ha-
neapb NUTaeTcsl pedHbIMM Bogamy. Koraa BoAOTOK NPOMEP3aeT A0 AHA, MUTaHWe MPOUCXOAUT rPYHTOBbIMM MOAPYC/IOBbIM
BOZAMM 1 BO MHOTVX C/Tyuasix MoA3EMHbIMA UCTOUHMKAMM, PasrpyXaloMMMCS B PEUHOM aslTioBUIA.

A.3.2 MporHo3vpoBaHMe pacHeTHbIX NapaMeTPOB HasleAeit SToro TUna MpPOBOAST U3/MOXEHHbLIM BbilLE BEPOSITHOCT-
HbIM METOAOM MepexoaHbIX Ko3hMLUEHTOB.

Mo JaHHbIM GrvKaiilleli MeTeocTaHUMM s 20—25 nocnefoBaTe/lbHbIX IET COCTaBAT Tab/mMLbl CpeaHeMecsy-
HbIX TEMMNEePaTyp BO3[yXa, TOMLLMHLI CHEXHOIO MOKPOBA U CYMM XXUAKUX 0CaAKoB. MpOAo/KUTEbHOCTL NepuoaoB Npo-
MEp3aHUs M KUAKUX 0CaAKOB MPUHMMAIOT C YUETOM K/MMATUUECKVX YCMOBMIA cornacHo A.2.2.

CHauana /1 Kaaoro roga onpeaensitoT Bpemsl, HeobxoavMoe A1 NPOMep3aHKisi MOBEPXHOCTHOMO MOTOKA BOfbI
ry6uHoii hB Ty6rHy Bogbl MPYHUMAKT CPeAHelt Mo LUMPUHE XXVBOMO cedeHns. Ee onpeaensiioT oT ypoBHs fiegocTaBa
Mp1 NefjloOMEPHOI CheMKe, Koraa peka GbiBaeT NPoMep3LUeii 10 AHa, U U3MEPSIOT TO/ILUMHY 06pa3oBaBLUErocs fkaa hn.

Bpems, Heo6xoauMoe A/1 HapacTaHus SibAa TOMLWMHOM hn,

T a A (A-18)
rae Ly CKpbITass o6bemMHas Ternsota /ibAoobpasoBaHus, [hk/m3;
hn " hc ~ COOTBETCTBEHHO TOJLLMHA /ibJA 1 CHEra, M
COOTBETCTBEHHO KO3(OhNLIMEHT TENSIONPOBOAHOCTM Nbaa U cHera, BT/(m wC);

B CpeaHeMecsaYHas Temnepartypa Bo3dyxa, °C,

a — KoadhchmumeHT Tennootaaun, M/(m2ec «°C).
BblumcnenHoe no doopmyne (A 18) KonmMuecTBo AHel, HeObXoAUMbIX A1 NPOMEpP3aHMsi MOBEPXHOCTHOIO MOTOKa,
BbIUMTAIOT M3 ODLLIEr0 KONMYECTBa AHel neproaa NpoMep3aHns. B ocTaslueecs Bpems NpoucXoauT npoMep3aHue rpyHTo-

BOr0O MoApycnoBoro notoka. MybuHy ero npoMepsaHns 415 Kadkaoro roga psga fiet onpegenstor no doopmyne B.C. Jlykb-
AHoBa

g f DMMB-3) ,gp.g

df " g+0,5CM(fB-£3)

(A 19)

roe 0,8 — MOHWXaOLWMIA KO3hAIMLIMEHT, BBOAWUTCA MO COFMTacoBaHuio ¢ BHM TpaHCNOpPTHOTO CTPOUTENIbCTBA B CBSA3M C
TeM, yto chopmyna (A 19) He yunTbiBaeT (oUIbTPALIO U TEN/IOBOI MOTOK K (OPOHTY NPOMEP3aHst OT HIbKese-
KALLEro rpyHTa;

XM — K03hhULMEHT TENIONPOBOLHOCTU MEP3/I0r0 PYHTa;
tB— cpegHasa TemnepaTypa Bo3ayxa 3a nepuof, npomepsaHus, °C;
3 — Temnepartypa 3amep3aHus rpyHta, °C;
t — ANMTensLHOCTL Neprofa NpoMepsaHns, C;
g — pacxop Tenna Ha 3amep3aHue 1 M3 rpyHta, /M3,
CM— o6bemHas TenIoeMKOCTb Mep3/1oro rpyHTa, x/(m3+°C);
S — cpegHssa 3a 3UMy TOJLLYHA IKBUBAIEHTHOTO C10SI, XapaKTepusyioLLas YCIoBrs TEMION30NALMN TPYHTa, M.

CpeaHsis 3a Nepuog, NPoMeP3aHns TPYHTa TO/LLYHA SKBUBASIEHTHOTO C/I0S1 TEMIOU30NSILMN CHEMXHOTO W IeASHOMO
MoKpoBa

sA«H:H4 KD

rae hn — TonwwHa nbda nNpy NpoMep3aHn NOBEPXHOCTHOIO NOTOKa, M,
@ — KoadhdhmupeHT Tennootaaum, Mx/(m2mc «°C);
Rj — cpeaHeB3BeLLEHHOe TeEPMUYECKOE COMPOTUBIIEHNE CHEXHOrO MOKPOBA, BbIYUC/ISSEMOE Mo hopMysie
6 /v
Y-S-t-
riv'
. n). (A.22)
X'y
hi'
rae hjj — cpegHemecsyHas TOJLLYHA CHEXHOro NokKposa /-ro rofga ny-ro Mecsaua, M
X — k03chdhmLMEHT TENIONPOBOAHOCTM CHEXHOTO MOKPOBa y-ro MecsALa;
tij — cpegHemecsuHas Temneparypa Bo3ayxa /-fo roga ny-ro mecsua, °C.

A.3.3 BbluncnieHHble Fy6MHbI NPOMEP3aHMs IpyHTa CYMMUPYHOT C TOJLIMHON NibAa NPOMep3aHiisi NOBEpPXHOCTHO-
ro notoka. CymmapHble y61HbI NPOMEP3aHNst U CyMMbl XWKMX OCAAKOB 3ar1CbiBaOT B TabimUe paHX1poBaHHbIMM
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psigaMn € yKkasaHeM 3MNMpUYecKoli BEPOSITHOCTY NpeBbILLeHys1. o AaHHbIM Tabnuubl Ha CreuvanbHOM KneTyaTke CTpo-
AT KPMBblE 06ECNeYeHHOCTM (CM. pUCyHOK A.1).

3atem no goopmynam (A.1)—(A.4) onpepensioT pacHeTHble BEPOSTHOCTU CYMM XWAKWX OCaAKOB W [/lybuH npo-
Mep3aHusl, KOTOpble OTKaAbIBalOT Ha FOPU3OHTa/TBHONM Ocu rpadmka (cM. pucyHok A.1) 1 Mo KpUBbIM 06ECNEUYEHHOCTU
HaBOAAT pacyeTHbIE CYMMY XWOKUX OCaaKoB W rybuHy npomep3anust. Mocne atoro no dpopmynam (A.1)—(A.4) Bblumc-
NS0T nepexogHble KoadhdpmumenTsl, a 3atem no doopmynam (A.1), (A.14) n (A.15) — nporHo3vpyemMble 06bEM Hasrlegy, ee
CPEAHIOI0 N MaKCUMaUTBHYHO TOLLVHY.

A.4 MporHo3vpoBaHMe NapaMmeTpoB HaseAel NOA3EMHbIX BOZ,

A.4.1 K3Toih rpynne OTHOCATCA BCe Haneau, KOTopble NUTAOTCA BOAAMM, (OMABTRYHOLLMMU MO PbIX/TbIM OT/IOKEHNSM
KaK BEPXHEr0 BOJOHOCHOMO rOPW30HTA, TaK W FyOVHHBIX NCTOYHVKOB, PasrpyXatolLyXcs B ykasaHHble oTioxeHus. Clopa
OTHOCATCS HeborblUMe BOAOTOKW, Ha KOTOPbIX MO3AHEN OCeHbl0 NMOBEPXHOCTHOV BOAblI B pycrie He ObiBaeT. CTOK 3UMOiA
npovcxoauT domnbTpaLyein B pe4HOM asnsioBun.

A.4.2 TIporHo3unpoBaHue pacyeTHbIX MapaMeTpoB Haslefei NofA3eMHbIX BOA NPOBOAAT TakK Xe, Kak 1 Hanegeli cme-
LLIAHHOTO MUTaHUS, BEPOATHOCTHLIM METOAOM MePexoaHbIX KoadpuLEeHTOB.

TaK KaK NOBEPXHOCTHOrO 3UMHEr0 CTOKA HeT, FNy6VHY NpoMep3aHys onpeaenstoT TOMbKO ANs FPYHTOBOrO MoToKa.
[na psga 20—25 net cocTaBnsAoT Tabamubl CpegHeMECSAYHbIX TEMNEPaTYP BO3AyXa, CYMM XUAKUX OCaAKOB U TOMLLWHBI
CHexHoro nokposa. Mo dopmyne (A. 16) BblMMCASIIOT FYOUHbI NpoMep3aHus rpyHTa. CyMMbl XUAKUX OCaAKOB U ryoum-
Hbl MPOMEP3aHUA 3anMCbIBAIOT B TAOMMLE paHXMPOBaHHLIMU PSAaMU 1 CTPOST KpUBble obecneyeHHOCTU. o dropmynam
(A.8—(A.9) onpesensoT pacyeTHble BEpOATHOCTM 1xp u dip 1 MO KpMBbIM 0BECNEYEHHOCTU HAXOAAT pacyeTHble CyMMy
XUOKMX OCaAKOB Y Fy6MHY NpoMep3aHus.

Mo dpopmynam (A.2)—(A.4) BblMMCNAIOT NepexofHble KoahdmumeHTsl, a 3atem no copmynam (A.1), (A.14) un
(A. 15) — nporHo3vipyeMble 06bEM Haneau, ee CPEAHIo U MaKCUMaIbHYHO TOMLLMHY.

A.5 MporHosnpoBaHve NapaMeTpoB Hasefeil NoOBEPXHOCTHbIX BOA,

A.5.1 K 3ToMy TWMy OTHOCATCS Hasieay, KOTopble MATAIOTCS TO/IbKO MOBEPXHOCTHLIMU Bogamu. OHU Pa3BUBAOTCS
Ha pekax co 3HauuUTesbHOV Fy6KHOl Bofpl. 3VIMOI Takue peku A0 AHa He MpoMep3atoT. [Mo3ToMy MpK NPOrHO3VPOBaHM
YUNTLIBAOT CTECHEHME MOTOKA TOMIbKO HApACTaHVEM PeYHOro Sbaa.

A.5.2 Kak mpy Haneasx CMeLaHHOTO MUTaHKSI, NpY MPOrHO3MPOBaHUM Haneaeli MoBEepPXHOCTHLIX BOA A/ psida
20—25 fieT CocTaB/AloT Tab/nLbl CpeaHEMECSUHbIX TeMMepaTyp BO3[dyxa COrMacHO ykasaHusM nyHkTa A. 1.5, TOMLWWHbI
CHEXHOTO MOKPOBa M CYMM XUAKVX OCaKOB.

ToNWWHY HapacTaHus NibAa Mpu NPOMEP3aHNK MOBEPXHOCTHOTO MOTOKa ONpeaessiioT no doopmysie

N,=®>3+>0)2-2 1 -/, 3, (A-22)

rae h3— aKBMBanieHTHas To/ILUMHA NbAa, onpeaesnsieMasi no dpopmyse

rge /00 — HavasibHas ToMWMHA Nbaa, M
T — nepuog NpoMep3aHns, CyT.
AN Xc — COOTBETCTBEHHO KO3(P(pULIMEHT TENIONPOBOAHOCTY NibAa W cHera, Bt/(vm w°C);
a — koapcpuumeHT Tennootgaum, x/(mM2ec wC).
BbluvcneHHble TONWWHBI fbAa Y CYMMbI XUOKMX OCaAKOB 3anvCbiBatoT B Tabnvue paHXMpOBaHHbIMK psgamm
yKasaHvem aMnMpuyeckoli BepoSTHOCTU MpeBbILLeHUs. o AaHHbIM TabmLbl CTPOSAT KpuBble 0becneyeHHoCTM 1x 1 hn.
Mo chopmynam (A.8)—(A. 19) onpefenstoT pacyeTHbIe BEPOATHOCTY CYMM XUIKUX OCaAKOB Y TOMLMHBI HapacTaHus
NbAa, Mo KPUBbIM 06eCNeYeHHOCTUN HaxoaAT pacyeTHbIe CYyMMY XUAKMX OCAAKOB W TOSLLMHY HapacTaHus Nbaa.
Mo cpopmynam (A.2)—(A.4) BbIMMCAIOT NepexoiHble KoadduLmeHTsl, a3atem no dopmynam (A 1), (A.4) n(A 14) —
MPOrHo3vipyeMble 06LEM Hasleay, ee CPeHIo Y MakCUMasibHYH TOMLWMHY. Mpr 3TOM BO BCe (hOPMY/ibl BMECTO [yOMHBI
npomep3aHusa df NoACTaBAAOT TOLLMHY Sibaa hn.

A.6 MporHosnpoBaHve nNapaMeTpoB K/IloUeBbIX Hanegewn

A.6.1 KnioueBble Haneay (POPMMPYIOTCS MOA3EMHLIMU BOAAMM T/TyGUHHBLIX MCTOYHMKOB, BbLIXOASILLMX Herocpes-
CTBEHHO Ha MOBEPXHOCTb B BUAE K/ouell (Ha CKMOHaX pPeuHbIX AO/MH, U3 Pa3/loMOB OGHaKEHHbLIX KOPEHHbIX MOpof).
O6BbeM K/HoUYeBOIt Haneay 3aBUCKT OT AeGUTa UCTOUHMKA W MPOAO/HKMTENIBHOCTU MOPO3HOro neproda. eyt noa3eMHbIX
NCTOYHMKOB M3MEHSIETCS B 3aBUCUMOCTY OT KO/IMUECTBA MPE/ALLECTBYHOLLX XUAKUX OCALKOB.

A.6.2 MpOrHo3MpoBaHNe PacueTHbIX MapaMeTPOB K/IOUEBLIX HaseAel NMpOBOASAT Takke BEPOSITHOCTHBIM METO0M
nepexoaHbIX KoadrLmMeHTOB. MPOrHO3NPyeMbIii 06BbEeM K/IHOUEBOK Haneau C 33/jaHHOIN BEPOSTHOCTLIO MpEeBbILLe-
HVS onpeaensitoT no chopmyre

AHP =11 (A.24)

rae  YH — KO3(hhLMEHT HAAEXHOCTYW, NPMHMMAEMbIA paBHbIM 1,20;
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VHM — 06beM KTHOUEBOW Haneay B rof UsbiCkaHuiA (onpeaernisieMblii BECHOWM B KOHLIE MOPO3HOro Nepuroja);
KX W /IT — KO3(hOULIMEHTBI, YUUTbIBAKOLLME COOTBETCTBEHHO XUAKME OCAOKV U NPOAO/DKUTE/IbHOCTb MOPO3HOMO nepu-
ofa.
KoathdhmupeHT, yunTbiBatoLLmiA ocagkm
K= 1xp/1xn, (A.25)

rae 1Xp — cyMmMa XUAKMX 0CafkoB C PacueTHOM BEepOSITHOCTBLIO MPEeBbILLEHNS, onpegensiemasl Mo KpuBoi o6ecneueH-
HOCTY;
BEXy — cyMMa XUOKMX OCaKOB B IETHE-OCEHHW NEpUog, B rog, NPeALIECcTBYOWNIA rofdy onpeaeneHnst obbeMa npu-
poaHoli Hanean. Ocafkv BbIUMC/ISIIOT HAUMHAs C VIKOHSI.

KoaththMLMEHT, YUMTLIBAIOLLMIA NPOAO/KUTENBHOCTL MOPO3HOTO Neprosa
K =Tp'Xu, (A.26)

rae Tp — NPOAC/KUATELHOCTL MOPO3HOTO MEepUoja C PacyeTHOl BEPOSITHOCTLIO MPEBLILLIEHNS], ONPEAENSIETCA Mo KPUBOIA
06EeCneyYeHHOCTH, CyT;

TV — NPOAC/KUATENBLHOCTL MOPO3HOIO NEPVoA B rof, U3bickaHWii (onpeaeneHrst o6beMa Haneay), CyT.

A.6.3 Mo gaHHbIM MeTeocTaHUummn ona psaga 20—25 NeT cocTasNAlT Tabnmupbl CyMM XUOKUX OCALKOB W MPOAOMKN-
TeNIbHOCTVM MOPO3HOIO MeproAa, KOTopble pacnosiaraloTcs PaHXMpPOBaHHbIMU PSAaMM C YKasaHUEM 3MMNMPUYECKO BEpo-
ATHOCTY MpeBbIWEHMA. 0 AaHHbIM TabnmUbl, Ha KneTyaTke BEPOSITHOCTEN CTPOST KpUBbIE 06€CNEUEHHOCTU CYMM XUAKNX
0CaIKOB W NPOLO/HKUTENBHOCTM MOPO3HOTO NMeproja.

OnpefensiT pacyeTHble BEPOATHOCTU MPEBLILLEHNA CYMMbI XUAKNX OCAOKOB U NMPOLAO/DKATENTbHOCTU MOPO3HOro
nepuoga no dpopmynam:

p(I*p)=VpM ~ P(2>p)= (A.27)
pE«.) (A28)
pbl

roe P(VH) — 3afaHHas (HopMaTVBHas) BEPOSITHOCTb MPEBbILLEHNS 06beMa Haneam.

OnpefenvB pacyeTHble BEPOSTHOCTY CyMMbI XMAKNX OC3LKOB W MPOAOIHKATENBHOCTU MOPO3HOrO Neproaa, Mo Kpu-
BbIM 06ECNeYeHHOCTV HaxXOAAT PacyeTHYHO CyMMY XUAKMX OCaAKOB M NPOAOC/HKMTENBHOCTE MOPO3HOrO neproga. lMocne
atoro no chopmynam (A.23) 1 (A.25) BbIMMCIAKOT NepexogHble koaddmLmeHTsl, 3ateM no doopmynam (A.14), (A.15) n
(A.24) — nporHo3unpyemMble 06bEM Hasley, ee CPEeSHIO U MakCUMasIbHYH MOLLHOCTb.

A.7 MporHo3npoBaHne NapaMeTpoB Hasefei Ha NoTeHUMaibHO HaneAHbIX BOAOTOKaX

A7.1 K 3Tolh rpynne OTHOCSATCS BOAOTOKM, Ha KOTOPbIX B MEPUOS, M3bICKaHUIi NPUPOAHbIE Haneay He OOHapYXXeHbI,
HO MO AaHHLIM TMAPOreosIorMYecKoro 1 Mep3IoTHO-reos1I0rM4eCKoro 06CceA0BaHMS B CypOBbIE 3UMbI U NOC/E JOXAMBOA
OCEHM OHU MOTYT pasBuBaTbCs. CTPONTENBCTBO AOPOXHBIX COOPYXXEHWI HapyLLAaeT eCTECTBEHHbI BOAHO-TEM/I0BON pe-
XXMM BOZOTOKA. BO MHOMVX cyyasix 310 NPYBOAMT K aKTUBM3aLMM HauleqHOro rnpouecca. Hanegy MoryT nosiBUTLCA Tawm,
rae paHblue vx He 6blno.

A.7.2 PacyeTHble TOMWMHbI Haneaeli NOBEPXHOCTHBIX BOA CPedHsisl U MakcumasibHass ZP o 1 Z\ max, BbI3BaHHbIX
HapyLLUEHNEeM eCTECTBEHHbLIX BOAHO-TEN/IOBbIX YC/OBUA BOAOTOKA NpU CTPOUTENLCTBE 1 06pasytoLmxcs no cxeme l-a (pu-
CYHOK A.3), MOryT 6bITb ONpeesneHb! Nno qropmyiam

ZHop=y(D/+1,09p/7c); (A.29)
ZR max= ®ZR o (A.30)

roe y KO3hPNLVEHT HAAEXHOCTW, NPUHMMAEMbIA paBHbIM 1,20;
D  napameTp, 3HA4YEHWS KOTOPOrO ONpeaenstoT no rpadmkam (prcyHok A.4) B 3aBUCYMOCTM OT OTHOLLEHWS BE/u-
ymH hJ(HB- df);
g [ybrHa noToka B Havane /ieocTaBa;
df  MybuHa npomMepsaHns Bbile CTECHEHHOTO YYaCTKa;
hn  [ybrHa noToka B 30He CTECHEHVS;
| YK/TOH BOAOTOKa,
TO/LLYHA CHera, M
N/IOTHOCTb CHera;
KO3(hMUMEHT hopMbI Haneaw.

o
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l-a— Ha NOBEPXHOCTHbIX BOAOTOKaxX; /-a— npu rpyHTOBOM MOTOKE:
1— peyHoli neps; 2 — cHer; 3 — a/loBUasbHbIe OT/IOKEHUS; 4 — BOAOYNOpP; 5— Mep3nblii rpyHT; Q2— n3nnMB Hanegeobpasyoweli Bogpl
PucyHok A.3 — Cxembl o6pa303aH|/|;| Hane,qeﬁ, BbI3BaHHbIX HapyLleHneM eCTeCTBEHHbIX BOAHO-TEMN/10BbIX yCﬂOBMﬁ

A.7.3 PacueTHas TO/LLYHA Hasleei rPyHTOBbIX BOA, BbI3BAHHLIX HApYLLEHUEM eCTECTBEHHbIX YCI0BWIA Mpy CTpou-
TeNbLCTBE U 0bpasyrolmxcs no cxeme ll-a (cm. pucyHoK A.3), MOXET BbITb onpegeneHa no dopmyse

zZrcp=7(Z1+ Z2 + 1,09pho), (A.31)
Z,=0,888y/'(Hi-c(,); (A.32)
z2=27 (He (A.33)

Yi; =0,88+3(t"M~QA (A.34)
6=1npu (li_’|‘B~_~CF4r ne-17,; (A.35)
5= Jsin 3"dfM~df\ 80°; (A.36)
Y, H'-df
dfM~df <Q17
HB~df



A — Koa(hthMLWIEHT COMPOTVIBIEHNSI TPYHTOBOI NEpeMbIUKY;

5 — koadhdpuLmeHT, 3Ha4YeHUsi KOTOPOTO onpeaensitoT 13 ycnosuii (A.35, A.36);
dM — makcuManibHas ry6rHa NpoMep3aHns Mog, UCKYCCTBEHHBIM COOPYXEHNEM WM Ha €CTECTBEHHOM Y4acTke, M;

d0— rnybuHa 3aneraHus 3epkasia rpyHTOBbIX BOA, M,

FOCT P 59983—2022

6 — KO3hMLMEHT, onpeaensieMblii B 3aBUCUMOCTM OT OTHOLLEHUS! Fy6VHbI 3aU1eraHnst 3epkaia rpyHTOBbIX BOf, K

rNy6yUHe 3a/1eraHns BoLOynopa:
WhHe 003 005 010 015
5 0,26 0,35 0,47 0,60

MakcymaibHast TO/LLMHA FPYHTOBOW Haieam

z mw:%cp—

0O 20 40 60 8 100

0,20 0,25
0,67 0,73

120 140 160 D

200 400 600 800 1000 1200 1400 1600 1800 D

a— npu Masbix 3HaueHusx D; 6 — npu 6oMbLWKUX 3HaYeHUsX D

0,30
0,80

(A.37)

PucyHok A.4 — pacmkn gnsa onpegenerHns napavetpa D npy ——
HB ~ df

Ecnn nepepn nepoctaBomM Ha BOAOTOKE Ha6f|l0,£l,aeTCﬂ I'IOBerHOCTHbII7I CTOK, napameTpbl Ha/lean CMeLlaHHbIX BOA

MOryT BbITb OnpeaeneHs No oopmyiam

Zgep=ZPcp+Z[;cp;

Z G max = '('ZoHcp

(A.38)
(A.39)
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MpunoxeHve b
(pekomeHgyemoe)

PekoMeHpaumm No NPOEKTUPOBAaHUIO CNelManbHbIX BOAOMNPONYCKHbIX U MCKYCCTBEHHbIX
coopyxeHunii

B.1 CBO60AHbIN NPONYCK HaneAern yepes 30HYy MOCTOBbIX COOPYXeHW

B.11 MocTbl Ha BOAOTOKAX C Ha/leAsIMM He0GX0AMMO NPOEKTMPOBATbL MO MPUHLMMY CBOGOAHOMO MPOMycKa (PUCYHOK
B.1). MpenMyLLEecTBO AAHHOTO MPUHLIMMNA NPOEKTMPOBAHWS COCTOUT B TOM, UTO Ny CBOGOAHOM MPOMycke Haseaeo6pasy-
loLast Boga He6O/bLLIMMK CIOSIMI CBOGOJHO CTEKAeT Yepes3 OTBEPCTME UCKYCCTBEHHOTO COOPY)XEHUSI B HU30BYHO CTOPOHY,
MocTeneHHo HapalyBasi MOLHOCTb Ha/ledHoro Nibaa. EC/i 0TBEPCTHE COOPYKEHMUST U MOMMEHHbIE HACLINM UMEIOT BbICO-
Ty 60/1ee MaKCUMasIbHOTO YPOBHST HasleAy Y 3anac /11 CTOKa BECEHHMX BOf, TO HUKaKMX paGoT no 60pb6e C Hanedbto B
TeueHue BCell 3vMbl He TpebyeTcs.

a — (pacag mocTa; 6 — ornopa ¢ BepTuKa/ibHbIMU CBasMu; B — onopa Ha fABYyX BepTuKa/lbHbIX CBasx-cTonbax; I — onopa Ha AByX
HaK/OHHbIX CBasx-cTon6ax; l—opaHocton6uaras onopa; 1—yposeHsb nefoctasa; 2 —o0TMeTKa 3a/10XKeHUs 0Nop

PucyHok B.1 — KOHCTpyKUms CBaiHO-aCTakaHbIX MOCTOB Ha BOAOTOKAX C Haleasmm
B.1.2 Ha BogoTOKax ¢ Haslegsimm BbicoTa NOAMOCTOBOO rabaputa HIM gomkHa obecneunBatb CBOOOAHbIN NMPOMYCK B

TeueHvie BCEro 3UMHEro neprioga HasleeobpasytoLLmxX BO, 1 BECEHHETO MaBoAKa No NOBEPXHOCTM Hasieayn (PUCYHOK B.2).
370 yC1oBME ONpesesnsioT no chopmyse

Hr= 27axp+/B +AJlC. (6.1)
roe ZmeX — MakCUMaslbHas TOMLLUMHA Haneam C 3aAaHHOM 06eCreYeHHOCTbO;
hg — BbIcoTa, Heo6xoaMMast A1 MPOMyCKa Mo Hasleu PAcHETHOrO Pacxofa BECEHHNX BOL,
Ah — npoCcBeT OT pacyeTHOrO YPOBHSI BOAbl [0 HW3a MPOSIETHOTO CTPOEHWs, MPUHUMAaeMblii Nno pasgeny 5

CrI1 35.13330.2011.

B.1.3 Tak kak Ha BOJOTOKaxX C HanegsiMn pycsio 61yxaaeT, doyHAaMeHTbI BCEX MPOMEXYTOUHbIX Orop MocTa Heobxo-
OMMO 3aKnagblBaTb Ha OAHOW OTMETKe, BbIUMC/IAS ee OT OTMETKM iHa pycra B Hanbonee rny6okom mecte pycna. [nyouHy
3a/10KEeHNsT oNpeaensioT Mo YCI0BUAM 06ecreyeHrs YCTOMUMBOCTY OMopbl MPY PacYeTHOM pacxoe Bofdbl C YYETOM BO3-
MOXHOTO pasMbiBa corsiacHo ykasaHusam CI1 35.13330.2011.

B.1.4 Ha BogoTOKax ¢ 61yxaatoLLyimM pycrioM HeobxoaymMo obecneunTb NpoBeaeHve paboT, UKCMpYHLWMX pycrio B
NPOEKTHOM MOSIOKEHUN.

B.1.5 lMoiiMeHHble Hacbiny Ha NoAXoAax K UCKYCCTBEHHLIM COOPYXXEHUSM Lien1ecoobpasHo OTchinaTb U3 ApeHupy-
IOLLMX FPYHTOB. BpoBKa 3eM/ISHOro MosI0THa NOAXOA0B [0/hKHA BO3BbILLATLCA Haf, NPOrHO3MPYyeMbIM YPOBHEM Hasieau
pacyeTHoli obecneyeHHOCTU He meHee 0,5 M.
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PucyHok B.2 — Cxema f/11 onpeAeneHns NoAMOCTOBOrO raéaputa 1 I7lyGuHbI 3a/10KeHMsT OMop MOCTa Ha BOAOTOKAX
C HaneaaMm

B.2 MNMpoekTnpoBaHne BOLOMNPONYCKHbIX TPY6

B.2.1 BogonponyckHble Tpybbl CnefyeT NpPoeKT!poBaTb Ha BOAOTOKaX C HeGOMbLUMMM Haefdsamu, Korga ux npo-
rHO3VpyeMasi TOMLLMHA C pacyeTHoN 0BecneqeHHOCTbI0 He NpeBbIaeT 2/3 BbICOTbl OTBEPCTUSA TPYObl. B HEO6XOAMMBIX
crnyyasx Tpyobl creayeT NpoeKTMpPoBaTh B KOMI/IEKCE C NPOTVMBOHAIEAHBIMI YCTPOCTBAMM.

B.2.2 Mpn 61aronpusiTHLIX rPYHTOBbIX YCMOBUAX (TPaBuid, rasibka, Necky) Ha BOAOTOKax C HaslefdaMM MOXHO Npu-
MEHSATb NPAMOYIO/IbHbIE WK KPYI/ible TPYObl Ha rpaBUiiHO-NecHaHbIX NoAyLLKax Wi (PyHAamMeHTax 13 CO0pHbIX ManT 6e3
MPOTMBOU/IBTPALIMOHHBIX 3KPaHOB (pUCyHoK B.3, @, 6). UTobbl rybrHa npomepsaHus nog Tpyooit He npesbiasia riyou-
Hy MpoMep3aHus B BbITOBbLIX YC/OBUSX, B OCHOBaHUN TPYObl B psae CyvyaeB MOryT ObiTb cAenaHbl TeNIoM30sALUMOHHbIe
noayLkn (prcyHok B.3).

a— npsimoyronbHasa Tpy6a Ha pyHAaMeHTe 13 COOPHbIX NAUT; 6 — Kpyrias Ha rpaBUiiHO-NecYaHoi nogyLike; B— Kpyrnas Ha (oyHaameHTe

U3 NeKasnbHbIX Xene306eTOHHbIX 6/10KOB C TENIOM30/MALMOHHON NOAYWKONA; 1 — rpaHuua yKpensjeHus oTkoca; 2 — CH0pHble 3BeHbs

TPY6bl; 3 — (PyHAAMEHT U3 COHOPHbLIX XKENE306ETOHHbIX MAUT; 4 — YPOBEHb TPYHTOBbLIX BOA;, 5 — rpaHuua CEe30HHOTo NpoMep3aHus;
6 — BofOynoOp; 7 — rpaBuiiHO-NecyaHas nogywka; 8 — nekanbHble 6710k (yHAAMEHTA; 9 — Tenjou30sALUOHHAs NoAyLuka

PucyHok 5.3 — KOHCTpyKUWst Tpy6 Ha BOAOTOKAX C HanleasiMy Mpu 6/1aronpusiTHbIX FPYHTOBbIX YCIOBUSIX

B.2.3 TornuyiHa Tenou3o/sIMOHHON NodyLk Hm nog Tpy6oii npu NpYMEHEHWUM eCTECTBEHHbIX TENI0U30/ISILMOH-
HbIX MaTepuasios;

AT = (Mdp+Adp+ch)> (6.2)

roe dxbumd — rnybuHa npomep3aHyisi COOTBETCTBEHHO Nof, oyHAAMEHTOM TPYObl NpU OTCYTCTBUM TEMIOU30NALIMOH-
HOI MOZYLLIKA 1 C BEPXOBOWM CTOPOHbI TPYObl B €CTECTBEHHbIX YC/I0BUSIX (OnpeaensitoT no copmyrne B.4);
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TOMWMHA MNTbI yHAAMEHTA, M,

vn u'yn k03chthUMEHTBI TEMMIOMPOBOAHOCTA COOTBETCTBEHHO MEP3/IOT0 FpyHTa M Matepviasa Ternsion3onsum-
OHHOW noAyLwkn, Bt/(m «°C);

Lrp 1 Ym KO/MYECTBO CKPbITO/ TEM/10Thl fIbA006PA30BaHMsI COOTBETCTBEHHO B eAVHULE oObema rpyHTa ”
Martepuana Tennousonsaumm, hk/ms3.

- (B "3)x +02_g
df =08 . 05cM(B-13) (6.4)

roe 0,8 — noHWXaroLWmMiA KoadhhULMEHT, BBOAUTCA MO cornacoBaHuio ¢ BHUI TpaHcnopTHOro cTpouTensCcTBa B CBA3W C
Tem, uTo doopmynia (A.15) He yunTbIBaeT IMILTPALMIO W TEM/I0BOI MOTOK K (OPOHTY MPOMEP3aHns OT HKene-
XAaLLEero rpyHTa;
XM — KO3(hOMUMEHT TEMIONPOBOAHOCTM MEP3/ION0 PYHTa;
tB— cpegHasa TemnepaTypa Bo3ayxa 3a nepvop, npomepsaHus, °C
t3 — Temnepartypa 3amep3aHus rpyHta, °C;
T — AMTENBHOCTL Neproda npomMepsaHuns, C,
g — pacxop Tenna Ha 3amep3aHue 1 m3 rpyHta, Hk/m3;
Cm — ob6bemHas TensIoeMKOCTb Mep3/10ro rpyHTa, /(M3 «°C);
S — cpegHssa 3a 3VMy TO/ILLYHA 9KBUBAJIEHTHOTO C/1051, XapaKTepusytoLas YCrioBys TENIOU30NALUM TPYHTa, M.
ToNWWHy TEenIoM30ALUMOHHOM MOAYLLKA U3 MCKYCCTBEHHbIX MaTepuasioB (3KCTPaAMpOBaHHbIA NMOAUCTMPOI) onpe-
OensioT 13 YC/oBUS, YTO MybuHa npomep3aHus nog, doyHaameHToM Tpyobl Gbuia He 6onee ryouHbl Npomep3aHus B
€CTECTBEHHbIX YC/10BUAX. [pn 3ToM y6rHY NpomMep3aHvs nog, oyHAamMeHTOM OnpeaesisioT Npy TeEPMUYECKOM COMpo-
TUB/IEHWW, BbIYUCNSEMOM MO chopmysie

0 1o n
- B.5
Ko ﬁ(b + xm (B.:5)
rae /7w Xdh — COOTBETCTBEHHO TO/ILLMHA U KOIIAIMLMEHT TEM/IONPOBOAHOCTU (hyHAAMEHTE,;

HTM 1 ATN — ToNWWHA 1 KO3((UUMEHT TENIONPOBOAHOCTY TEM/ION30/IALMOHHON MOMYLLKA.

Mpy cnabbIx 1 MHOTONETHEMEP3/IbIX TPYHTaX B OCHOBAHWUMN (CU/IbHO NbAUCTbIX U MYYUHUCTbIX) MOTYT ObITb NPUMEHe-
Hbl KpYT/ible )ene306eToHHbIe TPyObl Ha CBaiHOM OCHOBaHWMU (PUCYHOK B.4).

1— rpaHuua ykpenieHus oTkoca; 2 — CO0pHbIe 3BEHbsA TPY6bl ANNHONM 2—3 M; 3 — Xene306eToHHas Hacafka; 4 — rpaHuLa Ce3oHHOro
npomep3aHnsl; 5— cBau Ha PacCTOsHUW, PABHOM AJ/IMHE COOPHbIX 3BEHbEB TPY6bl;, 6 — YPOBEHb TPYHTOBbLIX BOf, 7 — BEPXHSAA rpaHuua
MHOTofIeTHell Mep3noThl

PuycyHok B.4 — KOHCTPYKUMSI KPYT/I0i ene306eToHHOI TpyObl Ha OAHOPOAHOM CBaliHOM OCHOBaHWUM

Mpy 3TOIA KOHCTPYKUMWN OJIMHHOMEPHbIE 3BEHbS TPYObl (2—3 M) onvparoTcs Ha (hacoHHble Hacagku csaid. Ko-
CTPYKUMSI Takux Tpy6 o6ecneumBaeT MUHVMMAaSIbHOE HapyLLEHWE eCTECTBEHHOr0 MEep3/I0THO-TEXHOSIOMMUECKOrO PeXmMa
BOAOTOKOB. Mpy aHaOrMYHbIX YCIOBUSIX U HANeasx (HECKObKO GO/IbLUMX Pa3MEPOB B OTAE/bHbIX C/yvasix) MOXET ObITb
LenecoobpasHa ceaiHo-wmToBas Tpyba (pucyHok b.5).
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1— Hacblinb; 2 — 3aWWNTHbIA CO LEMEHTHOro pacTeopa; 3 — rMApPou3oNsaumMs; 4 — NauTa NepekpbiTus; 5 — Hacagku (purenu);
6 — 3aknajHble NAnTbl; 7 — cBau; 8 — BEPXHsS rpaHuLa MHOTO/IeTHEN Mep3/oTbl; 9 — pacTUTENbHbIA MOXO-TOPQISHON CrOi;
10 — ykpensieHne pacTUTENbHOTO C/os AePEeBAHHbIM HACTU/IOM, MOKPbITLIM rasibkoit 1 rpaBuem; 11 — webeHouHas nogylika

PurcyHoK B.5 — KOHCTPyKUUST )Xene306ETOHHON CBaHO-LUMTOBOM TPYyObI

B.2.4 B rny6okux florax 1 Hasegsx 60/bLUOM TOMLWYMHBI paUMoHasIbHa KOHCTPYKLMST ABYXbSIPYCHOWM Tpy6bl, npes-
noxenHast C.W. ManeesbiM (p1CyHOK B.6).

A-A

7 — Xene306eToHHble 3BEHbs TPYObl; 2 — OTBEPCTUA B XKe1e306eTOHHbIX 3BEHbAX pa3mepom 0,5><1,0 M; 3 — Kpbl/ibsA OT010BKa;
4 — nonble c60pHbIE 3BEHbSA (PyHAAMEHTA, 3anosiHAeMble KaMHEM W raibKoii

PucyHok B.6 — >Xene3o6eToHHas AByxbspycHas Tpyba 419 BOAOTOKOB C Hasleasimm

B.2.5 dyHaaMeHT TpyObl COCTOUT 113 ENe306eTOHHbIX MOJbIX 3BEHLEB, 3aMOMHAEMbIX KaMHEM W ra/bkoid. Ha doyH-
[JameHTHble G/10KM B ABA Sipyca YCTaHAB/MBAOT NMPSIMOYTo/ibHbIe 6/10KM TPY6bI 1 KpblUlbsi OrosIoBKOB. [0 BbicoTe Tpy6a
MMEET [Ba OTBEPCTUSI pasMepoM 2x2 M. Mexay BepXHVM W HKHUM Sipycami B 3BEHbsIX TPyObl Ae/aloT OTBEPCTUS pas-
mepom 0,5x1,0 M. Ecnm 3umMoii o6pasyeTcst HasleAb TOMLMHON 2,5—3,0 M U HWKHUIA SpyC TPY6bl OKXKETCS 3aM0HEHHBIM

NbJIOM, NaBOAKOBbIe BOAb! GyAyT MPOXOAUTL Yepe3 OTBEPCTUS MexXay spycamu TpyGbl, U Nief HKHEro sipyca GyaeT nog-
BepratbCsi 6bICTPOMY TEPMO3PO3VOHHOMY PaspyLLEHNIO.
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B.2.6 B paifoHax C MECTHbIMW KaMEeHHbIMW MaTepuasiami Tpy6bl Ha BOAOTOKAX C HANeasMm LienecoobpasHo CTpo-
UTb B KOMM/IEKCE C COUMLTPYIOLLVIMIA HACKIMAMU. HIDKHIOI YacTb Hacbiny Ha BbicoTy 1,0—1,5 M BO3BOAST W3 KaMHs, Haf
KOTOpoOIi ycTaHaBMMBaKOT TPYBY (PUCYHOK B.7). PUbTpyIoLLIas HachiMb BbIMOMHSIET Pofib dyHAAMEHTa TPy6bl U 0HOBpE-
MEHHO MPOMyCKaeT Masible pacxofbl Bofdbl. Tpy6a, NoaHsaTas Ha BbicoTy 1,0—1,5 M Hafl AHOM /lora, MeHbLLE NoABepXeHa
3aTon/IeHnio Haneaplo. BecHoli oHa o6ecneunBaeT Npomnyck MakCMMaslbHOTO pacxoia Bofbl, a 3aTeM 60/1bLLYI0 YacTb rofa
HaXoAWUTCS B CYXOM COCTOSIHWW, YTO YBENMUMBAET €€ A0/ TOBEYHOCTb.

1— Hacbinb; 2 — APEHUPYIOWNIA TPYHT; 3 — COOPHbIE 3BEHbS KPYrAoi Tpyobl; 4 — uNbTpyoLWas Hacbinb
PucyHok B.7 — XXene3o6eToHHast Tpyba ¢ oubTPYHOLWEN HaCbIMNbH

Ha cyxogonax ¢ HeGOMbLUMMKN pacxofaMn U BO3MOXHOCTbIO 06pasoBaHus Hanedeli Masioli ToNwmHbl (He 60-
nee 0,4 M) BMeCTO Tpy6 J0MycKaeTcs BO3BOAUTL (OMNbTPYIOLLME HackbInu (PUCYHOK B.8).

Pa3vepb! B MeTpax
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MpunnoxeHve B
(pekomeHpyemoe)

PacueTbl cucTeM Tpy64yaToro gpeHaxa

B.1 MeTtogunka pacyeTta NpuUTOKa M NMOHUXEHUSA YPOBHSA TPYHTOBbIX BOJ,

B.L11 lMoHWKeHNEe YPOBHSA FPYyHTOBLIX BOJ, B 30HE AECTBUSI OAHOMMHEMHOTO ApeHaxa COBEepLUEHHOTo TUna (pucy-
HOK B.1) 1 eyHNYHbIA OAHOCTOPOHHMIA MPUTOK BOAbI, MOCTYMAIOLLEH K HEMy, OnpeaensioT no chopMysiam

S(x, t) = SFQ, X), (B.1)
q = tSaF2(0,y), (8.2)

O=af, y=at, X =—, al= B=y/Tla.
at B2

PucyHok B.1 — Cxema K pacyeTy Of]HO/MIMHEHOTO roprU30HTa/IbHOTO ApeHaXa COBEPLLEHHOMO Tvna

3HaueHuns doyHkumin FNO, X) 1 F2Q y) onpegenstot no rpadwkam, NpeacTaB/EHHbIM COOTBETCTBEHHO HA PUCYH-
Kax B.2, B.3.

0,01 01 1 10 X

PucyHok B.2 — Mpadmk doyHKumm F1.(0, X)
45
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F20.y)

PucyHok B.3 — Mpadouk coyHkumm P2 (O, y)

B.1.2 MoHWKeHWe YPOBHSA rPYHTOBbLIX BOZ, B 30HE AECTBYSA OQHONMHENHOMO ApeHaxa HecoBepLUEHHOrO Tvna (pucy-
HOK B.4) 1 eauHWYHbI OAHOCTOPOHHWI MPUTOK BOApIl, MOCTYNatoLLEel K Hemy, onpeaensitoT no daopmyiam

S= ST e, x); (B.3)
L s
q = Sa7nkF2(0, y); (B.4)

A=alhalb0, B= /a, a0O=1/T0.

PucyHok B.4 — Cxema K pacyeTy OAHOMHENHOINO ropU30HTa/TbHOrO ApeHaxa HECOBEPLLEHHOMO Tuna
46
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3HaueHus doyHkumin F1.(0, X) 1 F2 (0, y) onpegenstoT no rpadwikam (prcyHkn B.2 1 B.3), a A— no rpadmky (prcyHok B.5).

B.1.3 PacuyeT ABYX/IMHENHOIO ApeHavka COBEPLLEHHOTO 1 HECOBEPLLEHHOIO TUMOB COCTOUT B ONPEeAENeHnn NMoHuxe-
HIS YPOBHS TPYHTOBbLIX BOZ, B HAPYXKHOW M BHYTPEHHEW 30HaX M NPUTOKA K HEMY W3 3TUX 30H.

MoHWKeHVe YPOBHS TPYHTOBbIX BOA, B HAPYXKHOW 30HE ABYX/IMHENHOTO ApeHaxka COBEPLUEHHOTO TUna (PUCyHOK B.6)
onpegensetcs no opmyse (B.3), a eAyHWYHbBIA NPUTOK BOAb! K ApeHavky — no dropmyne (B.4).

MoHWKeHWe YPOBHS FPYHTOBbIX BOA BO BHYTPEHHEN 30He ABYX/IMHENHOro ApeHaXa COBEPLLIEHHOTO Tvna onpeaens-
KOT MO dpopMyIam:

S(d,T) = SOF3E(B.5)

0=, fv=at/v, | =vIBO.

3HaueHus doyHkumm F3 (O, f , I) onpegenstot no rpadomky (pucyHok B.3).
EQVHWYHBIA MPUTOK BOAbI, NOCTYNAKOLLIE K ApeHaM U3 BHYTPEHHE 30HbI ABYX/TMHEHOIO ApEeHaka COBEPLLUEHHOTO Tuna

9=re°"-~r4((y), (8.6)

9=/ fp=p P=

3HaueHuns doyHkupmn F4 (0, /p) onpeaenstoT no rpadmky (pucyHok B.8).
MoHWKeHNE YPOBHS PYHTOBLIX BOA B HApYXXHOW 30HE AECTBUS ABYX/TMHEHOrO ApeHaxa HEeCOBEPLLEHHOrO Tuna
(pycyHok B.9) onpegensitoT no dpopmyne (B.3), a eayHMYHbIA NPUTOK BOAb! K APEHaXKY U3 3TOI 30HbI — o chopmyrie (B.4).

24

2,0

16

12

0,8

04

PvcyHok B.5 — Mpadvikn i1 onpegeneHnst BeMUmHbl X

B.1.4 MoHWXeHMe YPOBHS FPYyHTOBbIX BOZ BO BHYTPEHHEW 30HE [ABYX/IMHEMHOro [ApeHaXa HEecOBEpLLEHHOro Tuna
OnpeaensitoT 13 BbIpaKEHNS
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S(v,t) = SOR3(Qfal), B-7)

3HaueHns cyHkumin F3 (O, fO, /) 1 A NpUMHMMAOTCA COOTBETCTBEHHO MO rpadimkam, nNpeacTaB/ieHHbIM Ha PUCYHKaxX
B.2unB3.

EAVHUYHBIA NPUTOK BOAbI, NOCTYNaoLLmMiA K ApeHamM 13 BHYTPEHHEN 30HbI ABYX/IMHENHOTO ApeHaxka HeCcoBepLUEHHO-
ro TUMa, paccYUTLIBAETCA Mo chopmyrsie

(B-8)

3HaueHuns doyHkummn F4 (O, fO0) onpegenstoT no rpadomky (CM. pucyHoK B.7).

B dpopmynax (B.1) — (B.8) npuHATbI cnegytolme 0603HadeHnss: Q — pacxof gpeHaxa, M3cyT; t — Bpems, CyT;
a— KO3(h(pULIMEHT YPOBHENPOBOAHOCTW, MOXHO MPUHATL paBHbIM 15—50 m2cyT gns cyrnmHkoB, 50—100 m2/cyT ans
cynecelf; T— BOAONPOBOANMOCTb MacTa M2CyT; a — napameTp, YUUTbIBatoLLmMiA AONOSHATENBHOE MOCTYM/IeHNe BOAbI U3

, 1
KanWnsapHOW 30HbI M 38 CYET COXKaTWsl TPYHTOBOrO MOTOKA, MOXHO MNPUHATL paBHbiM 0,0024 --—- AN1a CYr/IMHKOB,
1 o
0,0035 — pgns cyneceit; BO— wWMprHA Mosockl UHMAbTpaumn, M; %— paccTosiHue OT OCY ApeHavka A0 TOuUKW, B KOTO-
poit oNpeaensieTcs NOHWKEHVE YPOBHS TPYHTOBLIX BOA, M; X, P, 7, Y — pacyeTHble napameTpbl, onpegensembie no rpadm-

Ky W Mo hopMy/iam; vV — PacCTosiHME OT OCY CUMMETPUM [I0 OCK [pEHaxa B CXEME [BYX/IMHENHOro ropusoHTa IHOMO
[IPEHaKA COBEPLLEHHOrO TUMa, M.

h
PTYTYTVTYTVTYTY"
\%
r
TATYTYTYTYTXTYXMNXTYTYTYTXTIXTYTYTYTYTAR2UTYTYTYTYTYTATYX ]
25

PucyHok B.6 — CxeMa K pacueTy ABYX/IMHEIAHOrO rOpU30HTa/IbHOTO [IpeHaXka COBEPLLUEHHOrO TUMNa



FQ fp)

PucyHok B.7 — Ipadwikn dpyHkumm F3 (0,  7)

PrcyHok B.8 — Ipadpmkn doyHkumm F4 (0, Y
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MpunoxeHune I
(pekomeHpyemoe)

MeTopgnka Ten10TeEXHNYECKOro pacyeTa BbiMycKa BOAbl U3 3aKPbITOro ApeHaxa

[1 PacueT Bblnycka BOAbl

PacueT BbIMOMHAOT B Takol NocfieoBaTelbHOCTH:
1.1 OnpenensoT TEPMUYECKOE COMPOTUB/IEHNE TPyboNpoBoAa OTBOAHOM NMHMKN, R, M2 ¢ °C/BT:

------- IN---=- .1

rae S — KoahdmumeHT TensIoNpPoBOAHOCTA MEP3/IOro rpyHTa, Br/m °C,
[Ap — npuBeaeHHas rybrHa 3a10keHNa TPybonpoBoAa Ha yHacTke OTBOAHOM MHWK, M; ONPeAensitoT no dopmyne

D| cL-D

oXT r2

"p h+
roe h — rnybuHa 3an10xeHns TpybonpoBoAa OT NOBEPXHOCTU 3eMU, M,

8CH AcH — TONLWWHA, M, W KO3(hhULMEHT TENIONPOBOAHOCTY CHEXHOIO Nokposa, BT/m-°C;
8/B AB — TOMLWWMHA, M, U KO3(PULIMEHT TENIONPOBOLHOCTU C/10SA TEMIOM30NALMN TpaHLwen, Br/mw-°C;

dT — AnaveTp Tasimka BOKpYr TpybonpoBoaa, M,

D — HapyxHbliA guameTp TpybonpoBoga, M

— KO3(hULIMEHT TENI0NPOBOAHOCTU Tas/10r0 rpyHTa, BT/M-°C.

1.2 Ha3HauyatoT BapyiaHT OTKPbLITOrO BbIMyCcka C KOHCTPYKLMEN BbIMYCKHOrO OrosioBka B Buae TpybonpoBoaa nof,

06BaU/TOBKOIi CO CKOLLEHHBLIM TOPLIOM ¥ MOAMOPHOIA CTEHKOIM CO CTOPOHbLI BOAOOTBOAHOM KaHaBb! (pUcyHoK I.1, a).
Pa3mMepbl 3Toli KOHCTPYKLIMM BbIMYCKHOrO OrO/I0BKA ONPEAesisitoT 13 YCI0BUS!

RB>R, r3
roe RB— TepMuyeckoe conpoTuB/ieHMe TpyGoNpoBoaa Ha ydacTke Bblinycka, M2 °C/BT;

1 Pach | 360 ~Pa

RB 360 +"B(06) + 360 *RBH 4

rae /7B06) u RBA — Tepmudeckoe conpoTvB/iEHWE Tersionepegaye COOTBETCTBEHHO B aTmMocdhepy yepes 06BasioBky Tpy-
60MpoBoAa ¥ NOA3EMHOr0 TRY60NPOBOAA B OKpYXXatoLWiA rpyHT, M2-°C/BT;

P3p — adochekTUBHBIN Yron paccemBaHvs Temnna Tpy6onpoBoaa B atMoctepy, YUUTLIBAKOLLWKA BAVMSIHUE NOf-
MOPHOIA CTEHKW, Tpag,

BenuunHy AB06) onpefenstot no dopmyne

D 1 =N+ + VBB k +\CH) 1 «"+2(5r+8u3.K) 1 |nr+~T 1 (T51
e°6)- 2aXeH 0 +2(6'+51Bk) 2NBK 0+2(5" 29X, D aafo +2(5( +6/Bk+5@)]'

roe 8L 8Bk 531  TOMWWHA C/0si, M, COOTBETCTBEHHO — IPYHTA, HapPy)XHOW TEMIon30NALMn KOHCTPYKLIMK 1 cHera (CM.
pvicyHoK I".1, 6);

a KO3hhMLMEHT TEM00TAauM NOBEPXHOCTU, NPUHUMaeEMbIA pasHbIM 20 Kkan/y » M2-°C (23,2 BT/m2-°C).
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a— KOHCTPYKLMsI OT0/I0BKa BbiMycka OTKPLITOTO TUNa; 6 — cxema K onpegeneHuto yrna P, 1— Tpy6onpoBog; 2 — Tension3onsiuus Tpy6sl;
3 — TpyHT 06BalOBKM; 4 — TEnnon30/aunsa 06BasloBKY; 5 6 — 3acTeHHas U CbemHasi Tension3onauns; 7 — NoAnopHas cTeHka; 8 —
OTKOC BOAOOTBOAHON kaHaBbl; 9 — OTKOC 3eMJISIHOro Bannka; 10 — CHEXHbI NOKpOB

PucyHok "1 — CxeMbl K TENNOTEXHUYECKOMY pacyeTy ApeHaxa

BenvunHy R onpegenstoT no dpopmyne

.4
Rdj = 1 7D ndn3T +_ ]1L inz P{? (r.6)
2kln Dn 2kXsT D 2nXu

rae dm T— npviBeaeHHas ry6rHa 3a/i0keHUs TpyGonpoBoAa Ha BbIMycke, M.

wceH , U3 K (|—7)

A-CH A-nz. K/

roe Xv8 — HapyHbili AuameTp Tenon3onsumm Tpyeonposoaa, M

52



FOCT P 59983—2022

AN — Ko3athdpmumeHT TenionpoBogHOCTY Nbaa, B/im -°C;
On — avameTp, M, XMBOrO CeUYEHVs1 BOAHOTO NoToka TpybonpoBoAa, OfeAeHEBAOLLEr0 Ha yyacTke /B

On=0,277Q04 02/b>0,02-0,03 ™, ()

roe Q — pacxog ApeHaka B pacuyeTHbI nepuogd, M3,
/B — TvapaBNYEcKMil YKMOH HaMOPHOrO OfIeAEHEBLLErO TPy6ONpPoBoga Ha Bbinycke, %@

4if. (r.9
B
rae / — YKIOH MECTHOCTM MO Tpacce OTBOAHOW NHUN, %6
/ — nonHas gsivHa TpybonpoBoAa OTBOAHON SIMHUW, M

/B — [/IiHA KOHCTPYKLMM BbIMyCKa, B Npeaenax KOTOpOi BO3MOXHO BHYTPEHHee oniefeHeHne Tpybonposoda OTBOA-
HOWM NTMHUK, M.

MpuH1MatoT /8= 2H, roge H— MakcMmasibHas BbicOTa 06Bas1oBKM TPY6ONpPoBoga. SGeKTUBHDIN Yron onpeaenstor
no doopmyrie
P .10

rae 3 — hakTMueckumii yron paccevBaHys; onpeaensioT rpadnueckMm NoCTPOEHUEM Mo cxeme (CM. pUCYHOK I.1, 6), rpag;
K — 6e3pa3mepHblii KOahMUMEHT BANSHISA NOANOPHON CTEHKN

360F ct® b(o6)

K=1+ (r1y
Pe"cT
FO' — nnowaab NoBEPXHOCTW NOAMOPHOW CTEHKW, BCTyMatoLLell B TenI1006MeH ¢ atmocchepol, M2;
R — conpoTveieHune Tensnonepegade vepes nsaockyto creHky, m2/°C « Br,
D 1 , "CH.CT +m -_8 (rlZ)

RCT* a +~ - WVH3. C  '\CT awm

1.3 Mo pacxoay v TemnepaType BoAbl B ApeHaxe, COOTBETCTBYIOLLMM 3VIMHEMY KPUTUYECKOMY nepuody, onpeaens-
10T /IMHY OTBOAHON MUHWY /. 151 3TOr0 METOAOM NOC/ef0BaTe bHbIX NPUOMMKEHWI PELLIOT OTHOCUTESNLHO / ypaBHeHVe

K,Q,RJ +2tcpiB 2tr (1-1B)
BT K2QRb- /B OpeH + K2QR +/B- /

roe /B 1 — Temneparypa Bogbl Ha Bbinycke, °C;
K-\, K2 — pa3wvepHble ko3adydmLmeHTsl, pasHble 5,433 Bt/m4 n 1160 Br/m °C;
Q — pacxop, fpeHaxka, mM3y;

tﬁ, t|’ — TemMneparypa CoOTBETCTBEHHO BOAbl B APEHaXe N IPyHTa B €CTEeCTBEHHbIX YC/IOBUAX Ha rny6|/|He 3aU10XKe-
H1A OCI;

lop — cpeaHaa Temnepatypa cpebl Tpy6onposoa Ha Bbirycke, °C.
TemnepaTtypy BoAbl Ha Bbinycke 3agatoT B npegenax ot 0,05 go 0,1 °C. CpefHiolo Temnepatypy cpeabl Tpybonpo-
BO/A Ha BbiMycKe onpeaensoT no dopmyne

.13)

180-Pachp  180-P3ch

°p 360 B+ 360 B (r-14)

rae tB /| — Temnepatypa COOTBETCTBEHHO BO3/yXa B pacHETHbIN NEpUoA, U rpyHTa Ha ryorHe 3a/10KeHns Tpy6onpoBo-
Ja Bbinycka, °C.

3HaueHunst TemMnepatypbl rpyHTa /r Ha rny6rHe h 3a510keHMs1 Tpy6onpoBoaa OTBOAHON SIMHUM 1 /B Ha Fly6uHe 5i3a-
NoXeHus TpybonpoBoda BbiMycka OnpeaensitoT Nno AaHHbIM MHOMONETHUX HabsroaeHuiA (3a cpok He MeHee 10 nerT), a npu
WX OTCYTCTBUN — TEM/IOTEXHNYECKMM PacHeToM.

Ec/m npy pasninuHbIx BapyaHTax 3HAUYEHWI pacyeTHbIX NapameTpoB, BXxoaswwx B doopmyny (I 13), asmvHa 0TBOAHOM
JHUM He npeBbiwaeT 5—10 M 1 Mo YC/I0BMSM MECTHOCTW YCTPOCTBO OTKPbITOTO BbIMyCKa Ha 3TOM PACCTOSIHUM OKa-
3bIBAETCA HEYOO0OHbIM, NEPEXOAST K NPOEKTUPOBAHMIO 3aKPbITOTO BbIMyCKa TUMA MOr/IOLAOLLEN TPaHLLEW, 3an0fIHEHHOM
06paTHbIM KameHHbIM /IbTPOM, KOTopast A0/PKHA NOT/IOLATEL pacxoq, Bodbl, CopackbiBaeMOoi ApeHaKeM B KPUTMUECKUIA
nepvog,. Mpu 3TOM yuuTbIBaOT YBE/IMUYEHME CBOOOAHOM MOPUCTOCTU TPyHTa M BO3pacTaHue MOoTepb BOAbl TpaHLUeel B
TPYHT MO MEpPEe CHIKEHUST YPOBHS TPYHTOBbIX BOA, B CBS3M C NPEKpaLLEHNEM WX MHWIbTPALMOHHOIO MUTaHKS.

2 PacyeT oTBepCTUii ApeHaxHbIX Tpy6
Uuncno oTBepcTuii Ha 1 M TpyObl onNpeaenstoT no dopmyse
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rhe ° ap

du

Two S =

<

"7 iwyl2gH’ (15

BOJ03axBaTHas CMOCOGHOCTb TPYGUYATOro ApeHaxa, KoTtopasl Ao/MKHA ObITb HECKOSIbKO 60/blle YAENbHOro
JebvTa gpeHaxa;

KO3hhMUMEHT 3anaca Ha 3apacTaHue OTBEPCTUI B MPOLKecce aKCrnyaTauyn, pasHbld 1,5—2;
nsowasb OTBEpPCTUS;
YCKOpeHne CBOBOAHOIO nafeHvs Tena;

noTepu Haropa npu UCTeYeHU Yepes OTBepCTVe. STU MOTEPU, KaK HexenartesbHble 41 pa6OTbI [OpeHaxka,
[OO/DKHbI ObITb KaK MOXHO MEHbLLE, Nno3ToMy B pacyeTax MOXHO npuHumars H = 1—5 cm;

KO3(h(hULMEHT pacxofa OTBEPCTU, MpUHMMaeMblii B npegenax 0,2—0,6 B 3aBMCMMOCTM OT OTHOLLEHMS
dly

—- (d17 — pyameTp YacTuy, rpyHTa WM 06CbINKX, MeHbLUE KOTOPbLIX MO 06beMy AO/DKHO ObiTb 17 %; t—
JnameTp Kpyrnoro OTBEPCTUS WK LUMPUHA MPSMOYTOSIbHOTO OTBEPCTUS — LUEMN).

04 0,6 0,8 10 125 15 2 3 5 8

0,27 0,24 0,22 0,2 0,25 0,3 0,37 0,46 0,56 0,6
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PacueTbl 6ecTpybHOro gpeHaxa, o6pazoBaHHOro 6ypoB3pbIBHbIM CMOCO60OM

[.1 YcnoBusi npyMeHeHust N TpeboBaHUsS K KOHCTPYKLUN 6ecTpy6HOro ApeHaxa, o6pa3oBaHHOro
6ypOB3pbIBHLIM CMNOCO60M

Cdpepa npumeHeHrsi 6ecTpyGHOIO ApeHaka Pas/iNiHON KOHCTPYKTUBHO-TEXHO/MOIMYECKO pa3HOBMAHOCTY NMokasa-

Ha B Tabrmue A.1.

Ecnv BoOYyNOpOM TPyHTOBbIX BOA, MUTAOLLYMX Haslefb, SBASIOTCA BEYHOMEpP3/ble TPYHTbI (CKaslbHO-LLEGEHUCTbIE
W rafieyHo-rpasuiiHbie), TO BGYPOB3PbLIBHOM CMOCO6 YCTPOWMCTBA ApeHaXa MOXET ObiTb YCNeLHO NpPYMEHEH B HOXHOM
30HE pacnpoCTpaHeHVss BEYHOMEP3/IbIX TPYHTOB (BOCTOYHas YacTb BAMa). B 3Tux paiioHax rny6uHa Ce30HHOro mpoTa-
MBaHWSA KPYNHOOB/IOMOUHBIX CKasTbHbIX FPYHTOB AoCTMraeT 6,0 M. B XOPOLUO APEHVPYIOLLMX TPyHTaxX MOBEPXHOCTb Beu-
HOMEP3/1bIX FPYHTOB OMyckaeTcs Ha ryouHy 6onee 6,0 M, rae BO3HUKAET MOCTOSHHbIV Tanmk. MoaTomy LienecoobpasHo
6YpPOB3pbIBHOI ApPEHAX 3aKnagblBaTb Ha rnyouHy 6—7 M.

UTt0o6bl NOBEPXHOCTHAsA W rPYHTOBas BoAa HEMpepbIBHO (31MOI 1 /IETOM) LMPKYIMpoBasia no TakoMy ApeHady, BO W3-
6exaHvie ero nepemepsaHns B Npefenax ApeHaxa creayeT yopaTb BC pacTUTEbHOCTb, BKOHYas MOXO-TOPCISIHON CrOiA.

Ta6nuua A1 — Cdiepa npvMeHeHust 6ecTpyGHOMO ApeHaxa Pas/iMuHOW KOHCTPYKTUBHO-TEXHOJOMYECKO pasHo-

BWAOHOCTU

KOHCTPYKTUBHO-
TexHonornyeckas
pasHoBMAHOCTbL 6ec-
Tpy6HOro ApeHaxa

1/dpeHaxHo-BoA0-
OTBO/IHbI KaHan B
BUAE  JIMHEIHOI
30HbI PbIX/IEHUSA C
MOBEPXHOCTU [0
ry6uHbl 4—10 ™
[Ha 1—2 ™M Hwke
CM0EB  CE30HHOTO
otTamBaHus (/7o)
M CE30HHOro Mpo-
mMep3aHus (JIp)]

2 [ipeHaxHO-BOJO-
OTBOAHbI KaHan

B BAAE JIMHEHOM
30HbI TPELLWHOBA-
TOCTW MOA, TOMLLEN
BEYHOMEP3/IbIX MOo-
poa, co34aBaeMbIi

KaMydo/IeTHbIM
B3PbIBOM

MonepeyHblin paspes

MpoaorbHbIi paspes

Cxema [jpeHaXXH0-BOL00TBOAHOIO KaHana 6eCpr6HOFO APeHaxa

<30 m™m

XapakrepucTumka yc-
N10BWIi MPUMEHeHNs

Ona apeHnpoBaHuA
M OTBOAA HaaMmeps-
NOTHbIX (&), rPyHTO-
BbIX W NOA3EMHbIX
(6) Bog, Npy 61113KOM
3a/eraHn  ckaulb-
HbIX MOPOJ KPenkmx
1 cpepgHeit kpenoctu
HEe3aBKCVMO OT TEM-
nepatypbl Mep3/ibIX
nopoz,

Ana  ppeHvpoBaHusa
1 0TBOAA NOA3EMHbIX
BOA B YC/IOBUSIX Ma-
JIOMOLLHBIX ~ BEYHO-
MEep3/bIX  CKasTbHbIX
nopog (H <30 m).
Bbinyck apeHaxa B
noapycrioBoli  Taswik
GrvKaliero  Bodo-
ToKa

Ce3oH

cTponTenb-

cTBa

B Teue-
HVe BCEro

roga

B netHwuii

nepuog,
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OkoH4yaHve Tabnmupl 4. 1

KOHCTPYKTUBHO-
TexHonornyeckas
pasHoBMAHOCTb bec-
TPY6HOTO ApeHaxa

3 ipeHaxHo-
BOJOOTBOAHbIN
KaHan B BUge
JHEAHO 30HbI
TPELLWHOBATOCTM
B BEYHOMEP3/TbIX
ropoaax, cosaa-
BaeMblii Kamyd-
JIETHLIM B3PbIBOM
1 rMapaBIMyeckumM
oTTavBaHVeM
[OBYXCTaUiHbIM

C BOAHOCO/EBbIM
pacTBOPOM, B OAHY
CTaauio nogorpe-
TO BOAOW

56

Cxema [ipeHaxH0-BOL00TBOAHOIO kaHana 6ecTpy6HOro ApeHaxa

MpoaonbHbIi paspes

XapakTepucTuka yc-
NOBUI NpUMEHeHNs

[ns apeHvpoBaHus
M oTBOAAa noa3eM-
HbIX BOA, B YCMOBUSX
HU3KOTEeMNeparyp-
HbIX CKa/IbHbIX BeY-
HOMEpP3/1bIX MOPoA, C
t =-3 °C, HMU3KOTEM-
nepaTypHbIX CKa/lb-
HbIX BEYHOMEP3/IbIX
nopog ¢ t or -2
°C po -3 °C v npn
Temnepatype nog-
3eMHbIX BOf HWxe
15°C

Ce30oH
cTpouTesib-
cTBa

B netHuin
nepvop,
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MpunoxeHue E
(pekomeHpyemoe)

MeToguMKa pacuyeTa akKyMy/IMpYOLLEN eMKOCTU AN1s1 yCTPOCTBa BEPTMKA/IbHOIO ApeHaxa

E1 BepTuka/ibHbIi ApeHax C npeasapuTesibHbIM YCTPOCTBOM BOAOAKKYMY/IMPYHOLLEA EMKOCTY B CKaulbHOW MOpo-
[e LenecoobpasHo NPUMEHATL B YC/IOBUAX LPKYNALMN MOA3EMHOM WK rPYHTOBOM BOAbl C pacxofom Ao 1,5 n/c no Bogo-
HOCHOMY MaccuvBy TPELLMHOBATON rOpHOI NOPOAbI, XapakTepnsyemoi KoagdmuMeHToM ubTpaumm nopsiaka 1 micyT.

E.2 BogoakkyMynmpyoLLyto eMKOCTb CieayeT pacrosniaratb HUxe BOAOYNOPHOW NOBEPXHOCTU C HArOpHOM CTOPOHbI
OT MPOEKTUPYEMOIA BbIEMKM.

E.3 CymmapHbIii 06bem TpeLLyH B npeaernax 0bpasyemoli B3pbIBHbIM CNOCOOOM akkyMy/MpYHOLLE eMKOCTY MOXHO
onpegenuTb Mo dpopmyse

KhB(i-iQ)x
=0,7------ |—(——— - (E.D)
A
roe K KO3(hcpnUMEHT donnbTpauyn eCTECTBEHHOTO BOAOHOCHOTO Miacta, M/CyT;
h MOLLIHOCTb €CTECTBEHHOrO BOZOHOCHOTO nacta, M

B LUMpUHa MoJsioCbl nnacta, M,

o o . h
/ CpefHU rMapaBNYECcKUiA rPaOYEHT, KOTOPbIA HAXOASAT M3 BbIPKEHUS! /:-]:g);/T: , In — yknoH Bopoynopa
ar
€CTeCTBEHHOro nnacTa, %

a KO3(ppULMEHT YPOBHENPOBOAHOCTA, M2/CYT;
KO3hMLMEHT rpaBUTaLMOHHON BOAOOTAAUM TPELLMHOBATLIX MOPOJ, BOAOAKKYMYMPYHOLLEro niacta, %0
nepuog HaneleobpasoBaHnst Wi NPOAODKATENTBHOCTL NepepbiBa MEX/y O0TKaukamu BOAbl U3 CKBaXKVHbI, CyT.

CxeMa yCTpOiCTBa BOAOHAKOMUTENLHON eMKOCTY ANs NEPUOANYECKON OTKaYKM MOA3EMHBIX BOZA B LIENSAX /IMKBMAA-
UMM Haseay B BbleMKe Y MpUMEP NMOHWXEHWS YPOBHS NoA3eMHbIX BOA, MOKa3aHbl Ha pucyHke E.1.

VicxogHble faHHble.

O6nacTb BOAOHOCHOrO MaccyBa B MN/iaHe NpeacTaB/iseT naacTnosiocy wuprHoii 100 M v anvHoid 2150 m. Mpeano-
naraemasi eMKocTb pasMepamu 100 * 100 M, rny6uHoi 80 M HAXOAUTCA Ha PacCTOsHUN 650 M HVKE BbISIB/IEHHOM rpaHuULLbl
nuTaHus 1 500 M Bbillle OCyLLlaeMOoi BbleMkW. Ha paccTosHum 1,5 KM Hubke eMKOCTU HaxoauTtes peka. MNpegnonaraem, Yto
€MKOCTb MNocsie B3pblBa 6yAeT He 06BOAHEHA, a 3aTeM HauyHEeTCH ee 3arnosiHeHve 4 3a CUET NOHWXEHWS YPOBHSA NOA3EMHbIX
BOA, 2 B BOJOHOCHOM Maccvee 1 [119 ocylleHusi BOAOHAKOMUTEIbHON eMKOCTM NPOU3BOAMUTCA Nepuognyeckas oTkauka
BOAbl B TeYeHue BCero 3umHero nepuoga (160 cyt). VicnapeHue He yunTbIBaeTCsl, @ BECb MOTOK MOBEPXHOCTHbIX W NOA-
3eMHbIX BOZ, BK/IHOYAET pacxof NoA3eMHOro rnotoka Ha rpaHuue nutaHus.

Mo AaHHLIM HaTYPHbLIX UCCMEAOBaHWA B TedeHe 5 Mec B npegernax uccnegyemoin o0bnactn KoapdmumeHT donb-
Tpauum n3mMeHsietcs ot 0,1 1o 0,2, a B eMKOCTW NpYHMMAaETCs paBHbIM 100 M/cyT, KoadhdhnumMeHT BOAOOTAAUM U3MEHSIETCA
ot 0,01 go 0,02, a B emkocTn paBeH 0,05. Nccnenyemasi 06/1acTb oMbTpauMm B MiaHe MOKpbIBAETCA MPSIMOYTO/bHOM
HepaBHOMEPHOM CETKOM CKBaXKVH 6. LLlar pa3HOCTHOM CeTku B N/I0CKOCTY cocTaBnseT 25—50 M, emkocT — 25 M. Ha Beex
yyacTKax rpaHuLbl EMKOCTU MPUHUMAETCS Hy/IEBOM pacxof, a Ha y4acTke CO CTOPOHbI KOCOropa NOCTOSIHHLIV NPUTOK BOApI
Q =0,8 M2/cyT Ha eauHULY O/IMHBI.

PacueT BbINosHeH Mo MeToAuke 1 nporpaMve, paspaboTaHHON B nabopaTtopun chunbTpaumm UHCTUTYTa Fvapoay-
Hamukn CO PAH.

PacueTbl NokasbIBatoT, YTO YCTPONCTBO BOA0AKKYMYNMPYIOLLE/ eMKOCTU Ha KOCOrope MO3BOSUT MOHWU3UTL YPOBEHb
nof3eMHbIX BOA 2 [0 YPOBHA 3 B BbleMke yepes 40 cyT Ha 2 M, yepes 60 cyT Ha 5 M, yepes 120 cyT Ha 7 M, a yepe3 160 cyT
Ha 8,5 M

- X
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a— nnaH; 6 — nonepeyHblii Nnpodunb

1 — BOAOHOCHbIA NNacT (TEKTOHMYeckas 30HA); 2 — YPOBeHb MOA3EMHbIX BOA A0 YCTPOWCTBA BOAOAKKYMY/MPYIOLLENA EMKOCTH;
3 — ypoBEHb BOf NOC/Ee OTKAUYKU BOAbl U3 EMKOCTM; 4 — YpPOBEHb BO/bl B BOAOAKKYMY/MPYHOLLEN EMKOCTW; 5 — nuTonornyeckas rpaHnua
TPYHTOB; 6 — CKBaXMWHbI AN B3pbIBaHUS; 7 — BOAOMOHMKAIOWASA CKBAXWUHA; 8 — NepefBuXHas 31eKTPoCTaHuus; 9 — Bblemka

PricyHok E1 — Cxema pa3MeLLEeHst U YCTPolicTBa BOAOAKKyMY/IMPYHOLLE eMKOCTU
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MpunoxeHune X
(pekomeHpyemoe)

PacueT NpoTMBOHaNEAHbIX YAEPXNBAIOWMX COOPYXEHUI (Basibl, 3a60pbl)

XK1 PacueTy nogniexar pasmepbl HapyLLeHHbIX (YLUMPEeHHbIX) pycen BOAOTOKOB, MOLWaAn pacTekaHns nepes yaep-
XXVIBAIOLLMMUN COOPYXKEHMSMU, 06bEM Hasleau, pasvepbl MPOTYBOHAEAHBIX COOPYXEHUN.

XK.2 Ona npoekTMpoBaHWs NPOTMBOHANIEAHbLIX YAEPKMBAIOLLWX COOPYXXEHUI HEOBXOAUMbI CreaytoLme UCXOOHbIe
JaHHble:

- pacxof, pyybsi W Kko4a B OCEHHE-3VIMHWIA Nepuog;

- pasMepb! 1 YK/IOHbI /I0rOB 1 CK/TOHOB B MeCTe MOCTPOViKY NPOTUBOHANEAHbIX YAEPXKVBAIOLLMX COOPYXEHNIA;

- cpefiHeMecsYHan TemnepaTypa Hapy)XXHOrO BO3AyXa;

- cpefiHeMecsAYHas abCcoMoTHas BI&XKHOCTb BO3AYXa;

- YNpyrocTb napos Bo3ayxa (Tabnmua XK.1);

- CpeaHEMECAYHbIA KoadhdmumeHT o6navHocTh Mo chopmyne (K.1);

- cpefHeMecsyHble noTepy Tensaa OTKPbITO BOAHOW NOBEPXHOCTLIO (PUCYHOK XK.1).

_£N
=Tl OK-1
roe n — nonsa He6a, MNOKpbITas obnakamn. MoxHo cyuTartb, YTO B AHW, KOraa eCTb ocajku, He60 MOJIHOCTbIO MOKPbLITO

obnakamu;
N — KOJIMYECTBO [IHEW B MECSILIE C OcaKamMu;
T — KO/MMYECTBO AHEN B MeCsLIE;
| — KOMMYecTBO MEeCSLEB B 3VMHUIA MepUo.
YK.3 Pacxof BoAOTOKa OMpeaenstoT Mo OCEHHUM 3aMepam Kak CPeAHIo BeMUmHy 3a psag, fiet. OcTasibHble AaHHble
MPYHMMAIOT MO KIMMATOIOTMYECKUM CMPaBOYHMKAM.
.4 Mpn pacyeTe MOXHO NpeHebpeyb 0OGMEHOM TENsIa C /IOKEM BOAOTOKA, YTO MPaKTUYECKN CBOAMTCS K OTKasy Mo-
Tepb Tenna HanegHbIMM BoAaMM MPW NPOTEKAHUM 1X MO MOBEPXHOCTY fbAa, MMEIOLLER oTpuUaTe/bHY0 TeMnepatypy. 310
JonyLleHre MaeT B 3anac npu onpeaesieHnn pasmMepoB Kak YLUMPEHHOTO pycra, Tak W Nowaan pactekaHusi HaneaHbIX
BOZ, Nepes yAepXVBatoLLyIMA NPOTUBOHASIEAHLIMU COOPYXEHUSMM.

Tab6nnua >X1 — YnpyrocTb HacbILLEHHOTO BOASHOrO Mapa Haf, BOAOWA U NbIOM U MaKCUMasIbHOE €ro COAEpXaHue B
BO34yxel)

YnpyrocTb BOASIHOTO Napa, MM pr. CT. KONMUECTBO Napa B BO3/AYXE

TemnIepaTYPa BOsAYIa, °C Hag nbpom Hag nepeoxnaxpaeHHon Boaoii (Hap nbaom), e, M3
0 4,579 4,579 4,89
-5 3,013 3,163 3,37
-10 1,950 2,149 2,31
-20 0,776 — 1,05
-30 0,286 — 0,44
-40 0,097 — 0,117
-50 0,030 — 0,038
-60 0,008 — 0,011

1) Tabmmua coctaBneHa no pabore P.B. [JOHYEHKO «TensionoTepy C OTKPbITOM BOAHOM MNOBEPXHOCTU B 3MMHEE
BpemMs Ha pekax CCCP». Tpyap! I'TIA, Bbinyck 83, J1., 1960.
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12 24 36 48 60 728496 120 144 156 168 180 168

MpumeyaHwne
1 3HaueHvie TensonoTepb AN PaioHOB, PacrofIOKEHHBIX MEXAY YKa3aHHbIMW MyHKTaMW, OnpeaenstoT MeToaoM
MHTEPNONALMN.

PucyHok XK1 — CpeaHue MHoOronieTHve Tensionotepy WQC BOAHOM NOBEPXHOCTY PEK B Neprog, 3amepsaqns, Bt/m2

[na nepesoga khx/m2 B BT/M2 npumeHsoT koadpdpuumeHT 87. Ans TouHoro onpegenexns WQO1a onpeaeneHHoro
BOJHOro 06beKTa criefyeT 06patuUTbCA B MECTHYHO MMAPONOMMUYECKYHO CITYXOY.

Mpumep — OnpefenuTtb NapameTpbl Halean Y pasvepb yaepXMBaoLLEro NPoTYBOHaUIEAHOIO Basla Ha tore Fky-
TvK, B paiioHe, Npy CNegytoLwyx UCXOAHBIX daHHbIX B HaYane Hosibps: pacxog, BogoToka Q = 1,5 n/c = 130 m3cyT., Temne-
patypa Bogbl t=+0,5... +0,8 °C, yknoH rnasHoro fiora/ =0,01, wypmHa nora 3/1=40 M, YKNOHbI CK/TOHOB COOTBETCTBEHHO
nesoro n npasoro: /n=/n=0,10.

PeweHne — lNonaraem, 4to Hanedb, obpasyeMas BOLOTOKOM Ha yyacTKe YLUMPEHHOro pycna (HasiefHoM ro-
sice), OyAeT 3adepKmBaTbCa 3eMISHbIM BasloM. B paccmatprBaemMom paiioHe (CM. pucyHOK XK.1) cpegHemecsiyHble mno-
Tepu Ternna BOLOTOKOM B Hosibpe cocTasnsaoT WQ= 250 « 87 = 21750 k/cyT.

MpuHAB WMPUHY HaneHoro nosica B =2,5 m, onpegensiem ero 4svHy L no doopmyne

QCyt  130-4.2-1000 0,8

~WO0 B~ 87-250-2,5 0K2)
npyHuvaem L=10m B=25 m
Bo3MOXxHasi TO/LLMHA HapacTaHUsi Hasleay B TEYEHME OHMX CYTOK MO popmynie:
w T 87-250-1 0065
w 1000336 oM K3)

rae p— CKpbITas TensoTa, Bblaensemas npy nepexoge Bogbl B fied, npyHumMaem 80 kkau/kr (336 KK/KD);
Mpy TONWKMHE HapacTaHna Haney 3a ogHu cyTkn hn=0,065 M, n 06beme Bodpl, HaKanMBaemMoM Mepes, BasioM 3a
0oaHM cyTkn, QB= Q = 130 m3cyT, onpegensiem nsolab pactekaHna Bodpl Nepeg, Basiom o opmyrsie
QJ 1301
fp= 0,065

Mpy wurpwvHe nora an =40 mero pacyHnCTKa 1 nj1aHMpoBKa BbIMNOJTHAKOTCA Ha AJ/INHE.

= 2000 m2. (K.4)

2000

0 =50 m. MpuHumaem c 3anacom Lp=55 m
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O6beM Haneay 6e3 yyeTa cHera Mpu MosHOM ee yepXaHUM 3a BpeMsi BCEro HasiegHoro nepuoga 7= 150 cyTok
onpeaensieM o dopmyne

VH=125 11 QT =125 11 130 150 = 26813 m3. (K.5)
C yueToM (hopMbl Slora onpeaensieM nokasaresim
THE) @ ¢ o001 ! 100 0K 6)
Yn 101 1017 ,5 101

MpuHYMaeM TonwmHy Hanean hH= 3,2 M 1 onpegensiem, Kakoin o6bem Hanean OyaeT pacnonaratbCs Ha CK/IOHO-
BbIX yuacTkax siora (v~ 1 B pycrnoBoii Yactu sora (v2). Mo pucyHky XK.2, a npu nokasarene 2000 u hH= 3,2 m onpege-
nsem v1=9000 m3. Mo pucyHky X.2, 6, npy nokazatene 100 n/H=3,2 M nosy4aeM 06BbEM Halean Ha 1 fior. M LUMPYHBI
nora 420 m3. Mpy an =40 m onpegensiem v2 = 420 -40 = 16800 m3. O6wmii 06bem Haneay 6yaet paseH v =v1+v2 =
= 9000 + 16800 = 25800 M3, 4TO C HEGOMNbLLLONM pasHULE COBMaJaeT ¢ 06BLEMOM Haslean, paccumMTaHHbIM Mo dhopmyne
(PK.5). MoXHO cuumTaTh, YTO TOMLWMHA HaVleay NpUHATa NpasusibHO. Torda BbicoTy Heu anvHy LBnpoTtvBoHaneHoro sana,
a TaKKe 4/IMHY pacnpocTpaHeHus Hasieau o siory (/) onpegensieMm pacyeToM;

HB=hH+ 0,5 = 3,60 + 0,50 = 4,10 m,
L=H_; /[ +an+Hi =410+01+30+410-01 =112 m,
[=IHp=3,6+001 =360 m.

YyacToK yLLMpEeHHOro pycra BoAoToka (HaneaHbili Nosc) AO/MKEH ObITb yAauieH OT BaNa, YAEPKMBAIOLLEro Hanep B
3VIMHWIA Neprog, Ha paccTosHve Gonee 360 M.

O6beM Harley Ha OAYH MOrOHHbIN MeTp siora V, M4

a — Ha CK/IOHOBbIX yyacTkax siora; 6 — B pycne sora

PucyHoK XK.2 — Fpadomki 3aBMCUMOCTY 0GBEMA Ha/leaM OT ee TOJLLMHBI, (DOPMbI NMOMNEPEYHOro CeueHst /1ora, YKOHOB
[/TABHOTO PyC/ia W CKIOHOB
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