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HALUUWOHAINBbHBIA CTAHOAPT POCCUUCKOWNW OGEOEPALUUN

fMapoaneKkTpocTaHLUN

YacTb 1-6
COOPYXEHUAT3C NMAOPOTEXHUYECKUE

TpeboBaHUA NO HarpysKkam 1 Bo3gecTBUAM (BONMHOBbLIE, NeAoBble U OT cyA0B)

Hydroelectric power stations. Part 1-6. Hydroelectric power station hydraulic engineering constructions.
Requirements on loadings and influences (wave, ice and from vessels)

NaTta BBeaeHna — 2014—07—01

1 O6nacTb NpUMEeHeHun

1.1 HacToawui ctaHgapT pacnpocTpaHaeTcsa Ha peyHble U MOPCKUE MMpOTEXHUYECKNE COOPYKEHUS U
MPUMEHSETCSA NPU NPOEKTUPOBAHUN BHOBb CTPOSILLIMXCA U PEKOHCTPYKLINU CYLLECTBYOLLMX OOBEKTOB.

1.2 HacToawui ctaHgapT ycTaHaenMBaeT HOpMaTUBHbIE 3Ha4eHWS Harpy3oK 1 BO3AeNCTBUIA OT BOJH, Nibaa
1 CYZI0B Ha r’MapOTEXHUYECKNE COOPYKEHNS.

1.3 Harpyskun oT BoNH 1 Nbaa Ha rugpoTexHU4eckne coopyXeHus | knacca, a Takke pacyeTHble 3NEeMEHTHI
BOJTH HA OTKPbITLIX U OrpaXkaeHHbIX akBaTOPUAX HEOOX0AMMO YTOUYHATL HA OCHOBE HATYPHbLIX HAbNtoaeHU 1 Nnabo-
PaTOPHbIX UCCNEAOBaAHNIA.

2 HopMmaTuBHbIe CCbINKKN

B HacToseM cTaHaapTe UCNOMb30BaHblI HOPMATUBHbIE CChINKM Ha cneayolme cTaHaapThl:

[OCT 5180—84 NpyHTLI. MeToabl nabopaTtopHoro onpeaeneHnsa PuUanvecknx xapakTepucTuk

[OCT 12248—2010 I'pyHTLI. MeToabl NabopaTopHOro onpeaeneHnst XapakTepUcTMK NpoYHOCTU U aedpopmMu-
PYyEeMOCTU

[OCT 14209—85 TpaHcdopmaTopbl CUNOBLIE MachsiHble 00LLEro HasHaveHUs. [1onycTUMble Harpy3Ku

[OCT 19185—73 'mapoTexHnka. OCHOBHbIE MOHATUA. TepMUHLI 1 onpeaeneHns

[OCT 19431—84 3HepreTnka 1 anekTpudpukaumns. TepMmnHbl U onpeaeneHns

[OCT 20522—96 'pyHTLI. MeToabl cTaTUCTUYECKOW 0DPabOTKK pes3ynbTaToB UCTbITAHUN

[OCT 20911—89 TexHu4yeckada amarHoctuka. TepmMuHbl U onpeaeneHuns

[OCT 26263—84 'pyHTLI. MeToa nabopaTopHOro onpeaeneHns TennonpoBOAHOCTU MEP3NbIX IPYHTOB

[TpumedyaHwue—Illpn NONb30BaAHMN HACTOSAWMM CTAHAAPTOM LEenecoodbpasHo NPOBEPUTL AEUCTBUE CCbIMNMOY-
HbIX CTaH4apTOB B WHMPOPMALMOHHOW cucTeme obwero nofb3oBaHmsa — Ha oduumanbHOM canTe PeaepanbHOro
areHTCTBa No TEXHUYECKOMY PErynMpoBaHuUI0 N MeTponormm B cetu VIHTepHeT nnu no exerogHomy WHPOPMAaLUNOHHOMY
ykaszaTtent «HaumoHanbHble cTaHgapTbhl», KOTOPLIX ONybnmMkoBaH Mo COCTOAHUIO HA 1 siHBapsl TEKyLWero roga, v no
BbINyCKaM €XeMeCAYHOro MHMPOPMaUNOHHOIo ykasartensa «HauynoHanbHble CTaHOapThl» 3a TeKkywun rog. Ecnv 3ame-
HEH CCbINOYHbLIN CTAHAAPT, HA KOTOPbLIN AaHa HegaTUpoOBaHHAS CCbINKa, TO PEKOMEHAYETCS UCMONMb30BaTh AENCTBYIOLLYIO
BEPCUIO 3TOMO cTaHgapTa € y4eTOM BCEX BHECEHHbLIX B AAHHYIO BEPCUIO N3MEHEHUN. ECnn 3ameHeH CCbINOYHbIN CTaHAAPT,
HA KOTOPbIM AaHa AaTUpPOBAHHAas CCbINKa, TO PEKOMEHAOYETCHA UCMOJIb30BaTbk BEPCUID 3TOMO cTaHgapTa C yKasaHHbIM
BblLLE rOA0M yTBEPXAeHUA (NPUHATKUSA). ECnn nocne yTBepXXaeHUs HACTOSIWEND CTaHg4apTa B CCbINOYHbIA CTAaHAApPT, Ha
KOTOPbIW JaHa AaTUpPOBaHHAA CCbINIKa, BHECEHO U3MEHEHWE, 3aTparMBaloLLEee MONOXEHNE, HA KOTOPOE JaHa CCbINKa, TO
3TO MONOXEHNE PEKOMEHAYETCHA NPUMEHSTb 6e3 yyeTa AaHHOro N3MeHeHus. Ecnn cceinoYvHbin CTaHAAPT OTMEHEH De3
3aMeHbI, TO MONOXEHNE, B KOTOPOM JaHa CCbiflka Ha HEro, peKoMeHayeTcs NMPUMEHATb B YacTu, HE 3aTparnBaloWen aTy
CCbIJIKY.

U3paaHne ochbmumanbHoe
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3 TepMuHbI U onpeaeneHnnA

B HacTodwem ctaHgapte npumeHeHbl TepMuHbl o TOCT 19185, TOCT 19431, TOCT 20911, a Takke
cneayroLlne TepMUHBbI C COOTBETCTBYHOLLIMMK onpedeneHUaMU:

3.1 BepLlUUHa BOJHbI: HauBbIcLLada Touka rpedHs1 BOSHbI.

3.2 BONHOBOe AaBneHue: [lons (coctaBnstoLlas) rnapoanHaMmyeckoro gaBneHus, odbycrnoBneHHas Bos-
HEHWEM Ha CBODOAHOW NOBEPXHOCTU XKNAKOCTH.

[TpwnmeyaHune— BonHoOBOE AaBNeHME onpeaensaeTcsa Kak pa3HOCTb 3HAYEHUN TMAPOAVHAMNYECKOro AaBne-
HUS1 B JAHHOW TOYKE MPOCTPAHCTBA, 3aHATONO XXUAKOCTbLIO, MPU HANMMYUM 1 OTCYTCTBUUN BOITH.

3.3 BbICOTa BOINHLI: [lpeBbileHVNe BeplUWMHbI BOMHbLI Hag cocedHeW nNoAoLBOWM Ha BOMHOBOM
npodunne.

3.4 rpaBUTaLUOHHbIE BETPOBbIe BOSNHbLI: Bbi3BaHHbLIE BETPOM BOJHbI, B dOpMUPOBaHUKM KOTOPbLIX OCHOB-
HYHO POJIb UTpaeT cuna TAXKECTH.

3.5 rpebeHb BoNHbI: HacTb BOSIHbI, pacnonoXXeHHas Bollle cpegHer BOSTHOBOW NTUHUN.

3.6 ANuUHa BOnNHbI: [0pN3oHTaNbHOE PaCcCTOsIHUE MeXay BepLUMHAMU ABYX CMEXHbLIX rpebHen Ha BONMHO-
BOM Npodune.

3.7 nyd BOnHbI: J1nHUA, nepneHankynapHaa poHTY BONHbI B AaHHOM TOUKE.

3.8 NOXXOUHa BOMHbI: YacTb BOMHbLI, pacnofioXKeHHast HUKe cpeaHen BOTHOBOW NUHUN.

3.9 HeperynsapHble BOMNHbI: BONHbI, 3NEeMEHTLI KOTOPLIX U3MEHSTCA CnyYalHbIM 0Opa3omMm.

3.10 nepuopg BonHbl: VIHTepBan BpeMeHW MeXay NpoXoxXaeHNeM ABYX CMEXHbIX BEPLUMH BOMH 4Yepes
pUKCHpOBaHHYO BepTUKAb.

3.11 nogowBa BOMHbI: HanHK3LWas Touka NoXXOWHbI BOMHBI.

3.12 noctynartenbHble (berywme) BonHbl: BonHbl, Buanmas gopma KOTOopbIX NepeMeLLaeTcs B NPOCTpaH-
CTBe.

3.13 npodunne BonHbI (rNaBHbIU): JIMHKUS NepecevyeHNs B3IBONTHOBAHHOW NOBEPXHOCTU C BEPTUKANBHOM
MNSTOCKOCTLIC B HAMpPaBeHUN Ny4a BOJTHbI.

3.14 pa3roH BOnH: [1poTsPKEHHOCTL OXBaYeHHOW BETPOM akBaTOpPUKX, U3MepEHHad No HanpaBneHUo BETPA
00 pacyeTHOW TOUYKN.

3.15 pac4yeTHaa CKOpOCTb BeTpa (Npu onpeneneHun aneMeHToB BoNnH): CKOPOCThL BETpa Ha BbICOTE
10 M Hag ypoBHEeM BOAbI.

3.16 pac4yeTHbIU ypoOBeHb BOAbI: YPOBEHb, HAa3HA4YaeMbI C Y4ETOM CE30HHbIX U rogoBbIX KonebaHUH,
BETPOBOIo HaroHa BoAbl, NpUMBOB N OTNUBOB.

3.17 pacyeTHbIN WTopM: LLITopm, HabnogatoLMncst oanH pas B TedeHne 3agaHHoro psaaa net (25, 50 u
100) c Takou CcKOpPOCTbLIO, HANpaBneHWeM, pa3roHOM U NPOACIHKUTENBHOCTLIO AENCTBUSA BETpa, NMPU KOTOPLIX B
pacyHeTHON ToUKe OPMUPYIOTCA BOMHBI C MAaKCUManbHbLIMW 3a 3TOT pAd 3fieMeHTaMu.

3.18 perynsipHble BONHbI: BonHbI, BbicOTa U nepunod KOTOPbIX OCTalOTCA HEU3MEHHbLIMW B AaHHOMW TOYKe
MNPOCTPAHCTRA, 3aHATOr0 XXUAKOCTLIO.

3.19 cuctema BONH: Psg nocneaoBaTeNbHbIX BOMH, UMEKLLMX 0QHO NPOUCXoXaeHMe.

3.20 ckopocTb BONHbI: CKOPOCTb nNepemMelleHnst rpebHst BONHblI B HanpaBfieHUM ee pacnpocTpa-
HEeHWS.

3.21 cpegHAA BonHoBasA NUHUA: JIMHUA, nepecekatoLlas 3annucb BONHOBbLIX KOS1ebaHUM Tak, YTo cyMmMap-
Hble nnoLwagn Bbllle U HUXKe 3TOU NUHUN OUHAKOBSI.

[TpumeyaHnwue — [na perynsapHON BOMHbI — FOPU30OHTaNbHas NMMHUA, NPOBEAEHHAs HA YPOBHE MONyCyMMbl
OTMETOK ee BEPLUMHbI U NOAOLLBbI.

3.22 cTOoAMUe BONHbI: BonHbl, BUAMMasa dpopMa KOTOPbLIX B MPOCTPAHCTBE HE NepeMellaeTcs.

3.23 ppOHT BOSHLI: J[IMHKA Ha NnaHe B3BOJIHOBAHHOW MOBEPXHOCTU, NpoxXxoasiast no BepLunHam rpedbHs
OAaHHOW BOJIHHbI.

3.24 aneMeHTbl BOJIHbI (OCHOBHbIe): BbicoTa, AnvHa 1 nepnoa BONHGI.
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4 O603Ha4YeHUNA U COKpaLleHus

B HacTosLweM cTaHaapTe NprUMeHeHbl crneayolme 0603HavYeHns:
V., — CKOpOCTb BETPA;
N. — NPeBblLEeHNe BEPLLMHbLI BOMHbI HA4 pacuYeTHbIM YPOBHEM:;

N; — MNOHWXEeHUe NoACLLBbI BOMHbI OT pacyeTHOIo YPOBHS;
h — BbICOTa BOJIHbI;

A — ANYMHa BOJIHbI;

K — BOJIHOBOE YNCNO;

I — nepwnoa BOMHbI;

0 — Kpyrosasi HacToTa BOJIHbI;

C — CKOPOCTb BOJIHbI;

h/A — KpyTW3Ha BOMHBbI;
Ah — NonorocTb BOJIHbLI;
h., A, T, — COOTBETCTBEHHO BbICOTA, AJ1IMHA U Nepuoq BONH i %-HoM 0becrne4YeHHOCTU B CUCTEME;

7\,, 7_- — COOTBETCTBEHHO CpeaHe BbICOTA, AdJ1MHa U Nepioa BOJIH,

h,

d — rnybuHa Boabl Npy pac4eTHOM YPOBHE;

d., — KpuTudeckas rnybuHa Bodbl, NpKY KOTOPOW NPONCXoanT nepeoe obpyLLEeHWe BOSH;
d..,— rnybuHa Boabl, Npy KOTOPON NpoUCXoaunT nocneaHee obpyLleHne BONH;

]

(Q — cunaoT BO3AeNCTBUSA BOJTH Ha COOPYXKeHWe, nperpaay;

P — nnHeWnHasa Harpyska (IMHenHadq pacnpegeneHHas Harpyska Ha eauHULY ANMUHBI COOPYXKEeHUS, npe-
rpagbl);

p — BOJIHOBOE AaBIEHUE;

0  — MJOTHOCTb BOAbI;

g — ycKopeHue cBoboaHOro nageHus;

@ — Yyrof HaksioHa oTKoca (M AHA) K TOPU3OHTY;

|  — YKINOH AHa.

5 Harpysku, BO30enUCTBUA U X COYEeTaHUA

Harpy3|<|/1 M BO3OeWCTBUSA Ha TMAPOTEXHNHYECKNE COOPYXKEHNA NOAPA3IAESTAOTCA Ha NOCTOAHHBIE, BPEMEH-
HblE (JJ,J'II/ITEJ'II::HI::IE, I{paTKOBDEMEHHbIE) M ocobble.

5.1 [NlepeyeHb Harpy3oK U Bo30eUCTBMU Ha rMgpoTexXHUYecKue coopyxeHus

5.1.1 NocTosAHHbIE U BpeMeHHble (ONUTeNbHbIE U KpaTKOBPEeMEHHbIe) Harpy3km 1 Bo34enNCcTBUA

K NOCTOAHHBLIM N BpeMeHHbIM (ANTMTeNbHbIM KU KpaTKOBpeMeHHbIM) Harpyskam 1 BO3AeUCTBUSIM OTHO-
CATCA:

a) COOCTBEHHbLIN BEC KOHCTPYKLIUN N COOPYXKEHUS;

0) BeC CTaLMOHAPHOro TeXHOMNOrnyeckoro odbopyaoBaHua (3aTBOPOB, rnapoarperaTos, TpaHCOPMaTOPOB U
ap.), MecTopacrofoXeHe KOToOporo He namMeHsieTcs B npolecce akennyatauum ¢ ydetoM FOCT 14209;

B) AaBNeHWe BoAbl HeNocpeacTBEeHHO Ha MOBEPXHOCTb COOPYXXEeHUA N OCHOBAHUSA, CUNOBOE BO3AeUCTBUE
pbUNLTPYOLLENCS BOAbI, BKOYatoLLee 00beMHbIE CUMbl UNbTPaLUMKA U B3BELLMBAHWA B BOAOHACILLEHHbLIX Yac-
TAX COOPY)KEHUS N OCHOBaHWA U NPOTUBOAABIIEHNE Ha rpaHuLe BOAOHENPOHMLAEMOW YaCcTN COOPYKEeHUS Npu
HopManbHOM NOoANCPHOM YPOBHE, COOTBETCTBYIOLLEM MaKCUManbHbIM pacxogamM BoAbl pacyeTHON BEPOATHOCTU
NpeBbILLIEHNS OCHOBHOIO pacyYeTHOro cnyvas U HopmManeHoW paboTe NpoTUBOPUNLTPALUOHHBIX N ApEeHaXHbIX YC-
TPOWCTB;

) BeC rpyHTa U ero 60KoBOe JaBneHue:

1) ropHoe aaBneHue;
2) AaBleHne rpyHTa, BoO3HUKaoLee BcneacTeme aedpopmau OCHOBAHUA M KOHCTPYKLIMA, Bbl3biBAEMOW
BHELLHWMW Harpyskamm n TemnepaTypHbIMU BO3OEUCTBUAMMU;
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0) AaBreHne OTNIOXKUBLUUXCA HAHOCOB;

e) Harpysku oT npeaBapuUTeNibHOro HanpsXXeHUa KOHCTPYKLNU;

K) HArpysKu, BbiaBaHHbIE M3DLITOUHLIM NOPOBLIM AaBNEHUEM He3aBepPLLUEHHOM KOHCoNUaaL M B BOAOHACHI-
LLIEHHOM FPYHTE NPWY HOPManbHOM NOANOPHOM YPOBHE U HOpMalbHOW paboTe NpoTUBOPUNBTPALMOHHBLIX 1 Ape-
HaXXHbIX YCTPOUCTB;

1) TeMnepaTypHble BO3OeNCTBUA CTPOUTENTLHOMO K 3KCnnyaTauuoHHOMo nepmnoaoB, onpeaensaemMble aAnd roaa
CO cpeaiHeW aMnNnnTyaon konebaHust cpeaHeMecsiHHbIX TEMNepaTyp HapyXHOMo BO3AyXa;

K) HArpy3Kku oT neperpys3oYHbIX M TPAHCMOPTHLIX CPeACTB M cKnagupyeMblX rpy30oB, a Takke Apyrue Harpys-
KW, CBA3aHHbIE C 3KCnyaTaLnen coopyXeHUs;

) HArpy3Kky 1 BO3AeNCTBUSA OT MaKCUMarbHbIX BOJTH B pacY4eTHOM LUTOPME C YacTOM NOBTOPSAEMOCTLIO;

M) HArpyskmn 1 BO3AeUCTBUA OT NeJsiHOro NoKpoBa MakcMMarnbHOW TONLWWHBI M MPOYHOCTU C 4aCTOM NOBTO-
DAEMOCTbIO;

H) HAarpy3Kku oT cyaoB (BecC, HaBan, LWBapTOBHbLIE U yAapHbIE) U OT NaBaroLWMX Ter;

M) CHEroBbIE N BETPOBLIE HArPY3KU;

D) HArpy3KN OT NOABLEMHbBIX U AP. MeXaHW3MOB (MOCTOBLIX U MOABECHbLIX KPAHOB U T. N.);

C) AaBeHWe OT rmgpaBnn4veckoro yaapa B nepvuoa HopManbsHOW aKkcnnyaTauum;

T) AMHAMUYECKNe Harpy3Ku npu Nponycke pacxoaos no 6€3HanopHLIM U HanopHbIM BOAOBOAAM MPU HOP-
ManbLHOM NoANoOpPHOM YPOBHE.

5.1.2 OcoOble Harpy3ku U1 BO3AeUcTBUA

K ocobbiM Harpyskam 1 BO3AeWUCTBUSIM OTHOCSITCS:

a) AaBneHWe BoAbl HenocpeaCcTBEHHO HA NOBEPXHOCTE COOPYXKEHNA U OCHOBaHUA:

1) cMnoBoe BO3aenCTBME PUNBTPYIOLLENCS BOAbLI, BKAovatoLllee oObeMHble cunbl UnbTpaLnn 1N B3BE-
LLMBAHNA B BOAOHACLILLEHHbLIX YaCTSX COOPYXXeHUA 1 OCHOBaHWUA U NPOTUBOAaBNEeHMe Ha rpaHuLLe BOOO-
HEeNPOHULIAEMOW YaCTN COOPYKEHUS;

2) Harpysku, Bbl3BaHHbIE U3OLITOYHLIM MOPOBLIM AAaBEHWEM He3aBepPLLUEHHOM KoOHCoONMaaLUMM B BOAOO-
HaCbILLLIEHHOM rpyHTe, NpY OPCUPOBAHHOM YPOBHE BepXHero bbedpa, COOTBETCTBYIOLLLEM MaKCUMalb-
HbIM pacxodaM BoAbl pacHeTHOW BEPOATHOCTU MpeBbILLeHUA NMOBEPOYHOro pacyeTHOro criydas, v npu
HoOpManbHOW paboTe NPOTUBOUNLTPALMOHHBIX WK APEHaXHbIX YCTPOWCTB WUNKU NPW HOpManbHOM
NoanNOpPHOM YPOBHE BepXHEro bbedra, COOTBETCTBYIOLLEM MaKCUManbHbIM pacxodaM BOAbl pacHeTHOW
BEPOATHOCTU OCHOBHOIO pacyeTHOro cry4vyas 1 HapylweHUs HopManbHOW paboTbl NPOTUBOMUILTPA-
LLMOHHBIX UM ApeHa)HbIX YCTPOUCTB (B3aMeH Harpysok, NpuBedeHHbIX B MNepeyYncneHusax B) U X)
(cM. 5.1.1));

0) TeMnepaTypHble BO3AENCTBUSA CTPOUTENBHOMO U aKCNnyaTaluoHHOro Nepnoaos, onpegensiemsie Ans oa-
HOro roga ¢ HanbdonbLUeW aMmnNNUTYaon KonebaHus cpeaHEMECAYHBIX TEMNepaTyp HapYyXKHOTO Bo3ayxa (B3aMeH
Harpysok, npueeaeHHbIX B nepevnucrieHnm n) (cm. 5.1.1));

B) HArpy3ku v Bo3geuUCcTBUSA OT MaKcMManbHbIX BOJIH B pacYeTHOM LUTOPME C pedKoW NOBTOPAEMOCThLIO
(B3aMeH Harpysok, NnpueegeHHbIX B nepevncrieHnn n) (cm. 5.1.1));

) Harpyskn M BO3AEUCTBUS OT negdHoro nokpoBa MakCUMManbHOW TOMWWHBLI U MPOYHOCTU C pegKou
MOBTOPSIEMOCTbLIO UIN NPOPLIBE 3aTOPOB NPU 3UMHUX NPONYycKax BoAbl B HXKHUA Bbedy ANa NNOTUH UNKU APpYrux
COOPYXXEeHUW, y4aCcTBYHOLLMX B CO34aHNM HAMOPHOro opoHTa (B3aMeH Harpysok, NnpveeeHHbIX B NepeyncrneHnm
M) (CM. 5.1.1));

0) AaBlieHWe OT rnapaBnnMYecKoro yaapa npuy nofiHoM cbpoce Harpysku (B3aMeH Harpy3sok, npvBeaeHHbIX B
nepedncneHnn p) (cm. 5.1.1));

e) AMHaAMUYeCcKMe Harpysku npu nponycke pacxoaoB nNo 6e3HanopHbIM U HAanopHbLIM BOAOBOAAM MPU
popcpoBaHHOM YpOBHE BepxHero 6Obeda (B3aMeH HarpysoK, MpuBEeOEHHbIX B MepevYnucneHnn c)
(CM. 5.1.1));

XX) cemcMmnyeckme Bo3gencTBuS;

1) AMHaAMUYecKkne Harpysku oT B3PbIBOB;

K) rmapoanHammyeckoe 1 B3BELLMBatOLLEee BO3AeNCTBUA, 0OYCNOBNEHHbIE LlyHaMN.
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5.2 O6LWmne nonoxeHunN

5.2.1 lepeyeHb HArpys3ok, BO3AEUCTBUN U UX cOYEeTaHUK, nognexalimux ydeTy npu pacyetTax otaelbHbIX
BUOOB T’MAPOTEXHUYECKUX COOPYXEHUW, UX KOHCTPYKUMUA U OCHOBAHWUW, cnegyeT NpUHUMAaTL MO COOTBETCT-
BYOLLMM HOpPMAaTWUBHbIM AOKYMeHTaM, B ToM Yncne B cootTBeTcTBUKN ¢ TOCT 5180, TOCT 12248, TOCT 20522,
[OCT 26263, [1], [2], [3], ¢ yueTOM TpeboBaHuM BesonacHoCTU [4], TpeboBaHUI K n3MepeHUsM [5].

5.2.2 [napoTexHU4ecKmne CoOopYKeHUNA cneayeT pacCHnTbIBaTh HA OCHOBHbLIE U OCODbIEe CoYeTaHUA HarpysokK
N BO3OEUNCTBUMN.

5.2.2.1 OCHOBHbIe coveTaHUs1 BKItoYatoT B cebsl MOCTOSAHHbIE, BpeMeHHble ASIUTeSbHbIe N KpaTKOBPEeMEH-
Hble Harpy3Kkn 1 BO34eUCTBUS.

5.2.2.2 Ocobble coveTaHNsd BKIHOYAOT B cebsl NOCTOSAHHbIE, BpeMeHHbIe ANUTeNbHble, KpaTKOBPEMEHHbIE U
oAHy (0aHO) N3 0CcobbIX HArpy3oK 1 BO3AENCTBUNA.

5.2.3 Harpysku 1 Bo3aencTBMS HeobxoaumMo NpuHMMAaTEL B Hanbosiee HebnaronpUsaTHbIX, HO peanbHbIX ANS
paccMaTpUBaEeMOro pacyeTHOro cnyvyaqa couetaHuax otaensHo Angd CTPOUTENBHOMo U aKkennyaTalMoOHHOMo nepuo-
OOB N pacyeTHOro peMOHTHOTO criyyas.

5.2.4 I'lpy NpoeKTUpOoBaAHUU PeYHbLIX TMAPOY3NOB HArpy3ku oT gaBleHUda BoAbl Ha COOPYKEHNS U OCHOBaHUA
1 CUTOBOE BO3OENCTBUE PUNBTPYIOLLENCH BOAbLI ACMMKHbI ObITh onpeaeneHsl AN ABYX pacyeTHbIX ClyyaeB pac-
Xo4a BoAbl: OCHOBHOIO U NOBEPOYHOTO.

5.2.4.1 YKazaHHble Harpysku, COOTBETCTBYILLME MNPOMNycKy pacxoda BoAbl OCHOBHOMO pacyeTHOro
cnyJvag, cnegyeT onpeaensTb Npyu HopMansHoM noanopHom yposHe (HITY) Boabl B BepxHeM bbedre. VX cneayeTt
YUMTBLIBATbL B COCTAaBEe OCHOBHOIO coYeTaHUs Harpy3oK 1 BO34eUCTBUMN.

5.2.4.2 1na rmapoy3nos, Yepes KoTopble NMPOonyck pacxoda Bodbl CCHOBHOMO pacyeTHOro cnyyas ocylle-
CTBIAETCS NMPU YPOBHAX BepxHero bbedya, npesbillatonx HIY, cooTBETCTBYOLLME UM HArPY3KN M BO3AEWUCTBUS
Takke crnegyeT yuUMThbiBaTb B COCTABE OCHOBHOIC COMeTaHUs Harpy3oK M BO3O4eUCTBUN.

5.2.4.3 Harpy3kn oT AaBneHna oAbl Ha COOPYKeHUs U OCHOBAHUSA U CUITOBOE BO3AeNCTBUE PUNLTPYIOLLEN-
Cs1 BOAbl, COOTBETCTBYHOLLNE NPONYCKY pacxoda BoAbl MOBEPOYHOro pacvyeTHOro cny4yasi, Heobxoammo onpeae-
NATb Npu popcupoBaHHOM noanopHoMm ypoBHe (PI1TY) Boabl B BepxHeM bbedre U y4nThIBaThL B COCTABE 0CODOro
coveTaHuUsl Harpysok 1 BO3geUCTBUM.

5.2.5 B npoektHOW OoKyMeHTauun 1 B Aeknapauumn 6e30nacHOCTU NPOEKTUPYEMBIX TMOPOTEXHUYECKMNX
COOPYXXEHUW PeYHbIX TMOPOoYy310B A0S KHbI ObITh NPpUBEAEHbI CBEAEHUS O AONYCTUMbIX NOBPEXAEHUAX NPU NPO-
nycke MakcuManbHOro pacxoga Boabl OCHOBHOIO M MOBEPOYHOIO pacyeTHbIX ClyYaEes.

5.2.6 B cTpouTenbHbIX Nepruoa cnegyeT y4UTbiBaTb BO3IMOXHOCTL MOBLILLEHUA YPOBHA BOAbI MPOTUB pac-
YeTHOMo 13-3a BO3HWKHOBEHUS 3aTOPHbIX N 3aXKOPHBLIX SIBNIEHUI.

5.2.7 ns coopyxeHnin, npeaHasHa4veHHbIX AN 60pb0bI ¢ HABOAHEHUAMK, HArpy3Kn 1 BO3AEWUCTBUSA, COOT-
BETCTBYIOLLME YPOBHSIM, NMPEBbILLAOLLIMM pacyeTHbIe, CrieayeT yuMThIBaTh B COCTaBe 0CODOro coueTaHUst Harpy-
30K 1 BO3OEWCTBUN.

6 Harpyskm n BO3A4eUCTBUA BOSNH Ha rMapoTexHUu4yeckue COOpyXeHun
BEPTUKANBbHOINrO U OTKOCHOro npodpunen

6.1 Harpy3ku oT cToA4YMX BOJTH HAa COOPYKeHUA BepTUKanbHOro npocguns

6.1.1 PacyeT coopy)XeHWN Ha BO3AEeNCTBUE CTOAYMX BOJTH CO CTOPOHbLI OTKPbLITOW akBaToOpUM (CM. PUCYHOK 1)
OOKEH NMpousBoanTLCA Npu rnybunHe go gHa d, > 1,25h. INpu 3toM B popmMynax ans ceobogHOM BOTHOBOM
MOBEPXHOCTU U BONMHOBOTIO AaBMIEHMSI BMECTO rMyOunHbI A0 AHA dy,, M, HEODXOANUMO NMPUMEHSATHL YCNOBHYHO pacyeT-
HyIO TNYOUHY d, M, onpegensaemyto no gopmyne

d = di + Ky, (dy — dy), (1)

rae d, — rnybuHa Hag No4oLWBOW COOPYXKEHUA, M;
Ky, — KO3 PUUNEHT, NPUHUMAaEMbIN NO rpadpmkam pUCyHKa 2;
h — BbicoTa beryLien BOMHbI, M, NIPUHUMaAEMasi B COOTBETCTBUM C NPUNOXKeHNEM A.
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Pac4yeTHbIU yPOBEHDb

N VA

PacyeTHbIN YPOBEHDb

AN

6

a — npu rpebHe BOMHbI, 6 — Npu NoXxbuHe BONMHLI (C 3NpamMn B3aBeluuBarLWero (BONMHOBOrMO) AaBfeHUA Ha BepMeHHbIe MaCCUBhbI)

PUCYHOK 1 — 3nopbl 4aBNeHUs CTOAYNX BOSH HA BEPTUKATIbHYIKO CTEHY CO CTOPOHbLI OTKPLITON akBaToOpuu
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o

Ky, B, /A = 0,30 0,26

/

22 0,18

0,14

: ////4/ _

7

1,0 0,9 0,8 0,7 0,6 0,5 0.4

PucyHok 2 — [padukn 3Ha4veHns koapdunumneHTa ki,

6.1.2 Bo3BbllUeHWE UNK NOHUXKEHWe CBODOAHOW BONTHOBOW NOBEPXHOCTU N, M, Y BEPTUKAIbHOW CTEHbI, OT-
CUNTbIBAEMOE OT pacyeTHOro ypoBHSA BOAbI, onpedendroT No oopmMyne

kh2

n=- hcoswt — cth kd cos” ot (2)

2T
rae o = T — KPYIroBaAd HaCT1OT4d BOJIHbI,

T — cpeaHn nepunoa BOSHSI, C;
f — BPEeM4, C;
2T
K = » — BONTHOBOE YKCNO;
A — cpeaHAda AnvHa BOJHbI, M.

[1pn AeWNCTBUM CTOSAYEN BOMHbI HA BEPTUKANBHYH CTEHY HEODBXOAMMO paccMaTpuBaTh TPU cryvasd onpeae-
neHwna h no dpopmyne (2) anga cnegyowmx 3Ha4YeHUM cos t:

- cos Wf =1 — npn noaxoae K CTeHe BepLUMHbLI BOJTHbI, BO3BbILLAOLWEWCS Hag pacyeTHbIM YpPOBHEM Ha
nmax: M?

-1>cos wt>0—npu makcumanbHOM 3HaAYeHUU TOPU3OHTaNlbHOW INWHEWHOW BONTHOBOW Harpysku

P, ., KH/M, ans rpebHsa BoNHbI, BO3BLILIAKOLWErocs Haa pacyeTHbIM ypoBHEM Ha 1.. B 3ToM cnydae 3HauveHue
cos mf onpeaenswoT no dopmyne

T 3)
COS Wf = Th(dkd —3)

- c0S 0f = -1 — nNpu MakCMManbLHOM 3Ha4YeHWUMN TrOPU3OHTaNbHOW NIMHEWHON BONHOBOW Harpysku P, ;, kKH/Mm,
0719 NOAOLLBbI BOMHbI, pacrnoSIOXEeHHOU HUXKE pacyeTHOro YpOBHSA Ha ;.

d
[Tpnmedadnune — llpwn 5 < 0,2 n BO BCeX apyrmx cnydasx, korga no gopmyne (3) 3naveHue cos of > 1,

HeobxoaMmMo B AanbHEULLEM NpU pacdeTax NpuHMMaTb cos of = 1.

6.1.3 B rnyboKoBOAHOW 30HE rOpU30OHTalbHY NMHENHYIO Harpyaky Ha BepTuKanbHyo cTeHy P,, kH/M, npu

rpebHe nnn noXxbuHe cTos4en BoMNHbI (CM. pUCYHOK 1) HeobxoaMMOo NPUHKUMATL Mo 3Ntope BONTHOBOMO AaBieHUs.
[pu 3TOM BenuuuHy p, Klla, Ha rmybuHe z, M, onpegensatoT no popmyne
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p=pgh™*

2 2
cos of — pg kg e ** cos” wt —pg k127 (1— e"***)cos 2wt —
2,3 (4)
—pg k2h e " cos 2wt cos o,

e p — MIOTHOCTb BOAbI, T/M>;
g — yckopeHue csoboaHoro nageHus, pasHoe 9,81 m/c?;

Z — KOOPpAWHAaTbl TOHEK (21

=N, £o = 0,..z, = d), M, OTCHNTbIBAEMbLIMI OT PACHETHOIO YPOBHHA.

Ona rpebHsa npun z, =1, a Ans noXxouHobl Npu z; = 0 cneagyet npuHuUmaTh p = 0.

6.1.4 B menkosoagHoW 30

He rOpU30HTaNbHY NIMHENHYIO HArpy3Ky Ha BepTUKanbHYyo cTeHy P,, KH/M, npu

rpebHe 1 NoXXbUHe cTosiHen BOr

Hbl (CM. PUCYHOK 1) HeoBX0AMMO NMPUHUMATL NO 3MNPe BOHOBOro AaBneHus. [Mpu

3TOM Benu4uHa p, kla, Ha rmybuHe z, m, onpeaensatoT rno Tabnuue 1.

Tadbnwuyal— OnpegeneHne 3Ha4eHUS BONMHOBOIMo AaBneHuns p

N2 To4vek 3arnybneHune Todek z, m 3Ha4veHue BOMHOBOro gaeneHua p, klla
npw rpebHe
1 N p1=0
2 O p2 = Kopgh
3 0,25d p3 = K3pgh
4 O,Sd P4 = k4 pgh
5 d ps = Kspgh
npun NoxouHe
6 0 pe=0
7 " p7 = —pgh
8 O,Sd Pg = _kS pgh
9 d pg = —Kg pgh

PUCYHKK 3, 4, 5).

[TpnMedaHne— 3Had4eHNA KOIPPUUNEHTOB Ko, Ka, Ky, K5, Kg, Kg N Kg CIEQYET NPUHUMATL NO rpagoukam (Cm.

Ad

7

AV Y

LA ST ) N,
AVAVAISVATAS
D V.EVADS

lllll Kfa

WAV #2 = =T

0,02 0,04 0,06 0,08

0,10 h/r

Ad
fﬂ,’
oA
A7
Nl a9
abree
KIS Y
AN AAN %
4 “mg‘ +%‘?;
ZZ S

- I ]

N e P e O

0 02 0,04 0,06 0,08 0,10 h/A

PucyHok 3 — [padpnkn 3Ha4YeHUN KOIMPULNEHTOB Ky U Ky
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Ald Ad
0 L7 1/
D, AL

10 !r A‘r /\ ”

WA, A%
LA, s
‘5!, %90) ;gg, ,‘s__
e SZZdimn
g;g-“-‘ !E-—-— ggg 02—

S —toe | T T\ = )
0,02 0,04 0,06 0,08 0,10 h/A 0,02 0,04 0,06 0, hik
PucyHok 4 — [pa®uvkn 3Ha4YEHUN KOSIPPULNEHTOB Ky U K-

Ad 0,3 Md _ 0,29
WK AARNNNN
AR e
NS
| \
Lo =AY
==220910 kN = S X
e %, o —
——Tos T T T —— e 1Y
e e e e O A T I
0,02 004 0,06 0,08 010 Hh/A 0,02 0,04 0,06 0,08 0,10 h/A

PucyHok 5 — [pa®ukn 3Ha4YeHUN KOSIPMULNEHTOB Kg U Kg

6.2 Harpy3|(v| U BO3AeUCTBUA BOJIH Ha COOPYyXEeHNA BEPTUKAIIbHOTIO I'IpO(JIEWIHFI U NX 3JN1IeMeHThbI

(ocobble crniyvyau)

0.2.1 BonHoBoOe gaBneHue P, Kl'Ma, Ha BEPTUKAJIBHYHO CTEHY C BO3BbILULEHMEM HA PaCHETHBIM YPOBHEM

BEPXad COOCPYXEHUA Z

sup» M, HA BEJIMYUHY MEHEE Moy, M, CNEeAYET onpeaensaTb cornacHo 6.1.3 1 6.1.4. Tony-

YeHHbIEe 3HAUYEHNS AaBNeHNs1 YMHOXaKT Ha KoaddomumneHT k., onpeaensieMblii no dopmyne

roe 3
YPOBH

q BOAbI.
BoaBblilLeHWne Ur

k.= 076 +019 Z5

e (5)

HdK «TUTHOC» N «KMURYC» COOTBETCTBYHOT NOJIOKEHWNHO BEPXaA COOPYKEHUA BbILLE NITW HAXE PACHETHOIO

1 MOHMXeHne cBoOOAHOM BONHOBOM MOBEPXHOCTU 1), onpeaeneHHoe no 1.2, cnegyeT Takke

YMHOXAaTb Ha KO3

INEeHT K...

FODI/I3OHTEU'II:>HEIFI NMMHEWHas! BOJTHOBasA Hal PY3Kd PXC, KH/m, B PaCCMaTPMNBaAEMOM CllyHae AOJ1XKHA Orpeaie-
JTATBCA MO MJiolWagn 3Mopbl BOJIHOBOIO AaBJIEHNA B INpedeilaX BbICOThI BepTI/II{aJ'IbHOIz CTEHHbI.
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6.2.2 MNpn noaxoae dpoHTa BOMHbI K COOPYXXEHUIO Mo yrioM o, rpaj, co CTOPOHbI OTKPLITOM akBaToOPUM
(B pacyeTax YCTOMYMBOCTK COOPYXKEHUS N MPOYHOCTU FPYHTOB OCHOBAHUS C y4EeTOM HOPM U TpeboBaHWN

[OCT 5180, TOCT 12248, TOCT 20522, TOCT 26263) NUHeWHYIO BONHOBYIO HArpy3ky Ha BepTUKaNbHYH CTEHY,
onpeneneHHyto cornacHo 6.1.3 1 6.1.4, ymeHbLLAOT NYyTEM YMHOXEHUA ee Ha KO3hPULMEHT K., MPUHUMaEMbIN

corfnacHo Tabnuue 2.

Tabnwuua 2— KoathdomuymeHT k..

o, rpag K.
45 1
60 0,9
(&% 0,7

[MTpnmedvadnune—Ilpn nepemeleHnn PpoHTa BOMH BAONb CTEHLI, T. €.
ansa o, 6nm3kmx mnu pasHbiX 90 rpad, BOMHOBYIO HArpy3ky cneayer onpeaensitb
cornacHo 6.2.3.

6.2.3 Mopun3oHTanbHyo Harpy3Ky oT AndoparnpoBaHHbIX BOSTH CO CTOPOHbLI OrpaXaeHHOW akBaTopum cnegyet

onpeaensaTb NpY OTHOCUTENBHON ANNHE CEeKLINU COOPYXKEHUS %S 0,8 . MNpn 3TOM pacyeTHyH 3NOPY BOSTHOBOIO

AaBliennd Co 3Ha4YeHUAMU O, Kl'a, A0MYyCKaeTCHA BbLINOJIHATE 10 TPpEM TOYKaM, PaCCMaTpMBaAd ClieyHOLNE

CllyHal.
- BEPLLUWHA BOJIHbl COBMELLEHA C CepeﬂI/IHOﬁ CEKUMNU COOPYKEHUA (CIVI. PUCYHOK o, El):

h.. kh%
Zy =MNmax =~ — g Cthkd, p;=0, (6)
har  khgs

d bk har  khgr |
Z£3 = U5, P3=KiIPG| 2chkd ~ 4sh2kd |

- NogoLBa BOJIHbl COBMeELLeHa ¢ cepeuHON CeKLIMN COOpYXKXeHUS (CM. PUCYHOK 6, B):

z, =0, p1=0, (9)
hyr  khZ
Z, =1 = g"f 8‘” cthkd, p, = —k,pgn;, (10)

Ny kh&i ) (1)

Z3 = dy, P3 =K;pg (ZChkd 4sh2kd

rae h — BblCcOTa AudoparvpoBaHHOW BOJTHbI, M, onpegensemMasi CorfiacHo NPUNoXXeHuo A;
K, — KO3 MPUUNEHT, NpUHMMaeMbI No Tabnuue 3.

10
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x =
Pac4eTHbIU YPOBEHDb

VAN

)
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- .
C X X N
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\‘T
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PacueTHbIU YPOBEHb

\VA

e

NN
¢

N

xt

THHT
d

A1
W

y

_/
/

N7/,

V4

a — npu rpebHe BOnHbI, 6 — npu NoXxX6UHe BOSHbI

PUCYHOK 6 — 3niopbl gaBneHns auoparmpoBaHHbIX BOJIH HA BEPTUKATIbHYIO
CTEHY CO CTOPOHbI OrpakaeHHOW akBaTopumn

[
Tabnwua 3— OTHocuTENbHAsA ANVMHA CEeKUUn =

> npu koadhuumeHTe K;

KoadhpuumeHrt k; OTHOCUTENbHAA AJIMHA CeKUuuKn %
0,98 0,1
0,92 0,2
0,85 0,3
0,76 0,4
0,64 0,5

11
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OkoHyaHue mabnuubi 3

KoapuumneHT K, OTHOCUTENbHAA ONUHA CEKLUU %
0,51 0,6
0,38 0,7
0,26 0,8

[MTpumevanune —Illpn mybnHe co CTOPOHLI OrpageHHOW akBaToOpUN

d> 0,31 cnegyeT CTPOUTb TPEYIrONbHYIO 3NIOPY BONTHOBOrO AAaBNEHUS, NPUHMMAS

Ha rnybuHe z; = 0,3 A BONHOBOE AaBneHne paBHbIM HyIO (CM. PUCYHOK 6).

6.2.4 B3BeluvBatlLlee BOTHOBOE AaBlEHUE B rOPU3OHTaNbHbIX LWBAX MAaCCUBHOW KNaaku 1 Mo nogoLuBe
COOpYXXeHUs cnegyeT NPUHUMAaTh paBHbIM COOTBETCTBYHOLLMM BENWYMHAM ropU30HTaNbHOro BOSTHOBOTO JaBre-
HUS B KpaHNX ToYKaxX (CM. PUCYHKK 1 1 6) Npy IMHENHOM N3MEHEHUN ero B Nnpeaenax LMPUHbBI COOPYXKEHWS.

6.2.5 MakcmanbHy AOHHYHO CKOPOCTb Vp max, M/C, Nepe BepTUKanbHOW CTEHON (OT AENCTBUA CTOAUNX

BOJTH) Ha paccTosHun 0,25 & oT nepeaHel rpaHu cTeHbl onpeaensoT no dopmyne

. -
b, o _ ’
e E Ash2kd, (12)

rae Ky — KosdpuuneHT, npuHuMaeMblii no Tabnuue 4.

Tabnnua 4 — KoatpdpuumeHTt k; Ha 4aHHYIO NONOroCTb BOITHbI %
RoadppuumenT K [Monorocts BOMHbI %
0,6 8
0,7 10
0,75 15

[onyckaemble 3Ha4YeHNs HepasMbIBaOLLMX AOHHBLIX CKOPOCTEN Vy, a4m, M/C, ANSA TPYHTA KPYMHOCTHIO dopak-
unia D, MM, cnegyeT NpUHUMATL NO PUCYHKY 7. T1PU Vi 1oy > Vi a0m HEODBXOAMMO NpeaycMaTpuBaTh 3aLUUTy OT
pa3MblBa OCHOBAHUS.

Vi adm’ M/C
1.8 | -
| C 1T ([ 7
1,6 — T I HE HE"4
12 I HE .
. I T AT
= I I I I I I N N I I O O < B
1 ity ittt L1
e i  —————
— Obnactb
0,6 aonyckaeMbIX
0 J‘ CKOpOCTEN
4 = T T T T
MemanulilIEEENIINEEREEI
001 102 |04 |08 2 3 456 8 10 20 3040 60 | 100 D, Mm
015 03 06 80

PUCYHOK 7 — [ pathuk gonyckaemblX 3HAYEHUN Hepa3MbiBalOWKMX QOHHbLIX CKOPOCTEWN
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6.2.6 3ntopa B3BeLLMBaOLLEro BOJIHOBOro gaBrieHnsa Ha bepMeHHble MacCcUBbl A0SKHA MPUHUMATLCA Tpa-
neLievaanbHOW cornacHo pUcyHky 10, c opanHaTamu p,, ;, kl'a, onpeaenaemsimu (npn /=1, 2 unn 3) no popmyne

chk (d —d)
Pori = KerPGN — chig COSKX; <Py, (13)
e X; — PaccTosiHUE OT CTEHbI 10 COOTBETCTBYIOLLEN IPaHKN MaccuBa, M;

K, ,— kKoapdULUNEHT, NpuHUMaeMbI No Tabnuue 5;
p: — BOJIHOBOE JaBleHWne Ha YPOBHE NOAOLLBbLI COOPYXXEHNA.

Tadbnwunuya 5— 3HaveHuns koaddununeHTa Ky,

OTHOCHTENbHEs TIYEUHa % KoappuumneHT kK, npu nonoroctax BONH %
15 u meHee 20 n bonee
MeHee 0,27 0,86 0,64
Ot 0,27 po 0,32 0,6 0,44
bonee 0,32 0,3 0,3

6.3 Harpy3ku ot pazouBatowmxcs U NPUOOMAHLIX BOMTH HA COOPYXeHUA BepTukKanbHoro npoduns

6.3.1 Pacuet coopyXeHWn Ha BO3OENCTBUE pa3buBalOLLMXCH BOMH CO CTOPOHbLI OTKPbLITOW akBaTOpUK
OOSKEeH Npon3BoaANTLCA NpU rnydunHe Hag bepmoint d,, < 1,25h n rnybuHe go gHa d, = 1,5h (CM. pUCYHOK 8).

he /3

Sur

PacueTHbIV YPOBEHDb

NV

7AY, NN N7 A7/ AY /A,

V4

PUCYHOK 8 — 3niopbl gaBrneHus pasduBalomnxcs BONH HA BEPTUKATIbHYIO CTEHY

[OPU3OHTaNbHYO NUHENHY Harpy3ky P,., KH/M, oT pasbuBaroLmxca BofH Heobxoanmo NpuHMMAaTh Mo
niowaan antopsbl 6OKOBOro BONHOBOrO AaBneHnsa. Npu aTom BenuynHbl p, KlMa, Ang 3HavyeHun opgmHaT z, M,
onpegensatoT no dpopmynam

z,=-h, p;=0, (14)

2, =0, py =1,9pgh, (15)
pgh

23 = s, P3 = chkd; - (16)

BepTukanbHyo NUHENnHYo Harpy3sky P.,., kH/M, oT pasbuearoLmxcs BONH cneayeT NpUHMMaTh paBHOW NNo-
LL|aaun 3ntopbl B3BELUVBaOLLLEro BONTHOBOIoO AaBNeHUA 1 onpeaensiTh no popmyne

a
P, =nt3, (17)

rae L — Ko pULNEHT, NIPUHMMaEeMbIV No Tabnuue o.

13
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Tabnuuya 6 — KosdhduumeHT u

a
dy, —d; KosdduumneHT L
0,7 <3
0,8 5
0,9 I
‘ 1 9 \

MakcumManbHyo CKOpPOCTb BOAbI Vi may, M/C, HaZl MOBEPXHOCTLIO BepMbl Nepe BEPTUKaNbHON CTEHON NPW
pa3buBatoLLMXcsa BoHax Heobxoammo onpeaensts no dopmyne

Vf,max —

—

gh
chkd;

\ (18)

6.3.2 Pac4eT coopyxeHWin Ha BO3aeUCTBUE NPUOOWHBLIX BOJSTH CO CTOPOHbI OTKPLITOW akBaTOPUWN AOJTKEH

Npou3BOANUTLECH NpU rNybuHe dy, < d. Ha NpUMbIKa
0,5A, M (CM. pucyHOK 9). [lpn 3TOM BO3BbLILLEHNE BEP

1leM K CTeHe ydacTke AHa NPOTAKEeHHOCTLIO He MeHee
LINHBI MakcMansHou NpUbonHOn BOMHbLI N g, M, HaA

PACHETHBIM YPOBHEM CJiedyeT OlNpeNEIATb NO cboplvlyne
Tlc,sur = = 0:5df _ hsur 3

rae h,,,, — BblcoTa NMPUOOWUHOW BOMHbI, M;
d.,, — KpuTu4yeckas rnyouHa, m.

(19)

T 2
% P C

N 3 XX e
AN CX XX =

| | CX XXX -

NI AN Z NI NI NN LN NN/ NN LN

Z
a
Ps

|

PacyeTHbIW ypOBEHb Nsur!3 (
™ ~ L~
B i =
|l =
N —
o ——
) =

R |- R
A oo P, ®
-
, P | N o o
AN A K A A/ A /A A /A /AR A A A/ A/ AN/ A/ A /A,
z
b

a — C BEPXOM MOCTENN Ha ypoBHE OHA, 6 — ¢ BO3BbILWAKLWENCA HAL4 JHOM MOCTENbIO

PUCYHOK 9 — 3nopbl gaBneHunst NpubonHbIX BONH HA BEPTUKAIBHYIO CTEHY

14
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[OpW30OHTanNbHYO NMHENHYI0 Harpy3ky P, ., kH/M, oT nprnBonHbIX BONTH HE0BX04MMO NPUHMMATL Mo NioLLaau
antopbl GOKOBOro BOSIHOBOrO AasneHus. [Npr 3ToM BenuunHel p, kla, ang sHavyeHu opauHaT z, M, A0S KHbI onpe-

aensTbesa no dopmynam:

Z1 = _hsur, P1 = 0; (20)
Zy= =3 e, P2 = 1,5pgheys (21)
pgh
23=dy Ps=—"Jn (22)
ksur f

rae A, — CpeaHssi AnvHa npubonHON BOSHbI, M.

BepTukanbHyo NMHenHYo Harpy3sky P, kKH/M, oT npnbolHbIX BONMH crieayeT NpUHKUMAaTEL paBHOW nNnoLlaan
3MOpbI B3BELLUMBAIOLLErO BOMHOBOMO AaBJTIEHNUA (C BLICOTOWU p3) U onpeaenaTh No popMysie

P =07 (pga) (23)

MakcumanbHasa AOHHas CKOPOCTb NPUBONHOM BOSTHBI Vy, ..., M/C, Tepea BEPTUKANBbHON CTEHOM CO CTOPOHI
OTKPbITOW akBaTOPUM JOMKHaA onpeaensaTses no dhopmyne

y B INsur
b, max — 220

ch 2™ g, (24)
\ kSUF f

6.3.3 OnpegeneHne Harpy3oK Ha BepTUKaIbHYO CTEHY OT BO3AeNCTBMA pa3buBatomxcs U NPUOONHbLIX
BOJH (CM. pUcyHKM 8 1 9) npun Hagnexallem obocHOBaHWK goNycKaeTcs NMPOU3BOANTb ANHAMUYECKMMU MeToaa-
MW, YYNTbIBAOLWMMY UMMNYNbCbl 4aBNEHUSA U MHEPLWOHHbIE CUMbI.

6.4 Harpy3ku U Bo34eMUCTBUA BOJTH Ha COOPYXXeHUA OTKOCHOro npodpuns

6.4.1 BbIcOTYy HakaTa Ha OTKoC BOJTH obecneveHHocTbo 1 % no HakaTy (h,,,, 1 5, M) ANA PPOHTaNbLHO NoAX0-
OALMX BOMH NpU rNybuHe nepen CoopyXeHueM d > 2h 1o, HagnexXxuT onpenensartb no oopmMyne:

hrun 1% = krkpkspkrunh1%: (25)
rae K, v kp — KO3 dPULIMEHTbI LLepoXxoBaToCTV N NPOHULAEMOCTN OTKOCA, MPUHUMAaeMble no Tabnuue 7;
kSp — Ko3pdMUMEHT, NPUHUMaeMbIA No Tabnuue 7;
y Ay
K. n — Ko pULMEHT, NpuHUMaeMbIn Mo rpadpukam pucyHka10 B 3aBUCUMOCTU OT NONOrOCTU BOJSHLI ho1e
0

Ha rnybokoun Boae.
[1pw rnybuHe nepen coopyxeHnem d < 2h4., KO3PPULUEHT K,,,, He0OXoAUMO NpUHUMATL AN 3HAaYEHUN
MONOrocT BOJTHbI, yKazaHHOW Ha pucyHKe 10 B ckobkax 1 onpegendaemMol npu rmybuHe d = 2h ., .
BblCOTY HakaTa Ha OTKOC BOJTH obecrnevyeHHOCTLHo /, %, No HakaTy Heobxoanmo onpeaenaTb NyTeM YMHOXe-
HUA Nony4YeHHoro nNo popmMyne (25) 3HadeHUa h,, 40, M, Ha KOIPPULMEHT K;, NpUHUMaeMbI No Tabnuue 9.

Tadbnwnua 7 — KoathduumeHTbl LWEPOXOBATOCTU U MPOHNLIAEMOCTUN OTKOCA

KOHCTPYKUUA KPenneHna oTKoca OTHOCMTENbHAas LWEePOXOoBATOCTL 1h o, KoappuumneHT k, | KoapdpuuneHT kp
BeTOHHbIMKM (KeNe306EeTOHHbIMMK) — 1 0,9
MNIMMTamMmu
[ paBUNHO-TaNe4YHNKOBOE, KaMEH- Menee 0,002 1 0,9
HOE UNN KpenrneHne BeTOHHbIMU (>Ke- 0,005-0,01 0,95 0,85
ne3o0b6eToOHHbIMK) BnoKkamMmu 0.02 0.9 0.8
0,05 0,8 0,7
0,1 0,75 0,6
bonee 0,2 0,7 0,5

[TpnmeyaHue— XapakTepHbiN pasmep LWepoOXoBaTOCTU 1, M, MPUHUMAIKOT PaBHbIM CPpeaHeEMY ONaMeTpy
3epeH maTtepuana KpenneHusl oTkoca unu cpegHemy pasmepy B6eTOHHbIX (Kene3obeTOHHbIX) MNITUT.

15
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Tadbnwnua 8 — lNpuHnmaembin KOIDDOULNEHT Ksp

16

3HaveHune ctg J 1 — 2 3—9 bonee 5
KosthdpuymneHr ksp Npu CKOpocTu BeTpa VvV, , M/C:
20 n donee 1,4 1.5 1,6
10 1,1 1,1 1,2
5 1 meHee 1 0,8 0,6
[TpuMedaHne—j— yron HaknoHa OTKOCa K rOpu30HTY, rpaga.
Tabnnya 9—lNpuHnmaembin KOSPDUUNEHT K;
KosthpuuneHT K, Obecne4vyeHHOCTL NO HakaTy /, %
1,1 0,1
1 1
0,96 s
0,91 5
0,86 10
0,76 30
0,68 50
krun _
LN i
NN
’ NG NN NN -
EEER NN\ Esm————
L NOARCNOANANNN B
FEENNANN N T
o RNAANNY
RN AN\ -
0.8 L N\ k 1&§L
or B '!; AN B
06 A ANNNAANNNEEE
s -l---lmig!.\§§!l-
y N
) NN 7
0,3 quk‘_ 104
l I ] E!&k 50 (30)
NN
0,21 -. , 25 (19
— — NAND N
L NN\
T NYoo
B _ 1 NYree
Y
il L L L i ye
1 2 3 4 5 6 7 8 910 20 30 ctge

PucyHok 10 — ['padpukn 3HaveHnn koapdpuunenTa k,,,,
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[Mpn noaxode poHTa BOMHbI K COOPYXEHWUH nod YrioMm o, rpafd, co CTOPOHbI OTKPLITOM akBaToOpUM
BETMYMHY HaKaTa BOMH Ha OTKOC cneayeT YMEeHbLUUTL NyTEM YMHOXEHUS Ha KO3ddULIMEHT K, IPUHUMAaEMBbIA NO

Tabnuue 10.

Tadbnwnuya 10 — lNpnHMMaembin KO3OPUUMEHT K,

3Ha4veHune yrna o, rpag

KoatppuumeHT K,

0 1

10 0,98
20 0,96
30 0,92
40 0,87
50 0,82
60 0,76

[TpumedvaHue—Ilpu onpeageneHnn BbICOTbI HAKATa BOJH HA NecYaHble
N TPABUUNHO-TANEYHUKOBbBIE MIISKKU HEODXO0AUMO Yy4YUTBIBATb M3MEHEHUNE YKITOHA
Nnskxka Bo Bpems wropma. Hanbonbluee noHMXeHWE nnsixxa B CTBOPE ypesa BOAb!
crieayert npuHumath paBHblM 0,30, M, C BbIKIIMHUBAHNEM Ha HYJIEBbIE 3HAYEHWS
Ha bepery 0O BbICOTbl HAMbONbLLEro Hakarta, a B Mope — 40 mMybuHel d = d,.., M,
ONA pa3MbiBaeMbIX FPYHTOB Unu Ha rmybwHe d = dg, ,, M — Ans HepasMblBaEMbIX
rpyHTOB (rae h, d, v d,, , — COOTBETCTBEHHO BbICOTA BOMNHbI 1 MybuHa BoAbl B
CTBOpAax NEPBOro 1 NocnegHero 0OpyLeHnn, m).

6.4.2 Ontopa BOMHOBOrO AaBreHns Ha oTkoc nNpun 1,5 < ctg @ < 5, ykpenneHHbIN MOHOMUTHLIMU N COOPHbI-
MW MAUTaMK, OOMMKHA MNpUHUMMAaTbes no pucyHKy 11. lNpu 3ToM MakcumanbHOE pacyeTHoe BOJTHOBOE

nasnexue p,, klMla, Heobxoanmo onpeaenaTth nNo dopmyne

P = Ks K Pres PGh,
rae K, — KoappuumneHT, onpegendaemMsiv no popmyne

ks =085 + 4,8 % + ctg ¢ (0,028 — 1,15 %J

rae K — Koa3pULMEHT, NpUHUMaeMbliA rMo Tabnuue 11;

(26)

(27)

Proj — MAKCUMaAl1bHOE OTHOCUTEITIBbHOE BOJTHOBOE AaBINEHNE HA OTKOC B TOYKE 2 (CIVI. PUCYHOK 11 ), NMPUHWMaEe-

Moe no Tabnuue 12.

Pac4yeTHbIN ypOBEHDb
\ /

Bepx coopyxeHus

PUCYHOK 11 — 3nopa MakCuMarnbHOIo pacyeTHOro BOJIHOBOIO AaBneHust Ha OTKOC, YKPEermneHHbINn NnnutamMmm

17



FOCT P 55260.1.6—2012

Tabnwuua 12 — OnpegeneHne MakCUManbHOIO OTHO-
CUTENBbHOIO BOMHOBOIO A4ABMEHUSA P, NPU JAHHOW BbICO-

Tabnwunua 11 — Onpegenexve koappruneHTa ki Ha

AaHHYIO NMOJ1OroCtb BOJIHbI %

T€ BOJITHbI N
K k x BeIicOTa BOMNHBI h, M MakcnmanbHO2 OTHOCUTENBbHOS
OIPPULNEHT Ky [1oNorocTe BOJIHbI n BO/THOBOE [aBneHue p
0,5 3.7
1 10 1 X
1.15 15 1,5 2.3
2 2.1
1,3 20 25 e
1,35 25 3 1.8
3,9 1,75
1,48 35 y =

OpavHaTty z,, M, TOYKN 2 NPUNOXEeHUA MakcuManbHOro pacyeTHOro BOSIHOBOIro AaBneHUs p, onpeaensoT
no popmyne

:
ctg®p

Z, = A+ (1—\/20t92(P+1)(A+B)= (28)

rae A u B— Benn4uHbI, M, onpegendemMsle no dpopmMmynam

B Y 1+ ctg®o
A=nh (0,47 + 0,23 h) + oot (29)
B=~h [0,95 — (0,84 ctg ¢ — 0,25) %] (30)

OpanHata z3, M, COOTBETCTBYIOLLAs BbICOTE HAaKaTa BOJIH Ha OTKOC, onpeaendeTcs cornacHo 6.4.
Ha ydacTtkax KpenneHuUsa no OTKOCY Bbille U HUXKe TOYKU 2 (CM. pucyHoK 11) cneayeT NpyUHMMAaTh 3Ha4YeHU4
opavHaT anpbl BONTHOBOMO gaBneHunsa p, kl'la, Ha paccTosiHUAX, M:

-npn /4 =0,0125L, n [3=0,0265L, p =0,4p,;
-npn [, =0,0325L, n [,=0,0675L, p=0,1p,

rae

Ictg 0,

L. = .
! ‘i‘/ctgz(p—1

(31)
OpAaunHaTbl 3nopbl BOJTHOBOIO NpoTUBOAABIIEHUA p ., Kl'1a, Ha NNUTLI KpenneHUa OTKOCOB onpeaensarT No
dhopmyne

Pc = ks kf pc,rel pgh: (32)

A€ P rej— OTHOCUTENIBHOE BOJIHOBOE NPpOTUBOAABIEHNE, OXXNOAEMOE MO rpachKaM PUCYHKA 12.

18
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Pac4yeTHbIW YpOBEHb

A T TR
=N\
;z‘i_, ‘-':ﬂ“&
S5~ s dREEEE\

' e |
T |~

i 0,2

0

XIA

15 1.0 0.5 0 0.3

PucyHok 12 — [paduvkn ana onpeaeneHns OTHOCUTENbHOINO BOMNMHOBOIO MpOTUBOOABIEHUS

6.4.3 Harpysky OT BOJTH HA OTKOC, YKpenneHHbIX nnnTamMu, ansa coopyxeHuu | v |l knaccoB npu BbICOTE BOJIH
bonee 1,5 M obecneveHHOCTHIO 1 % B cUCTEME AonycKkaeTcs Npu Haasexalwem oboCHOBaHUK OnpeaeniiTb METO-
O0aMU, B KOTOPLIX YYNTLIBAETCA HEPETYNAPHOCTL BETPOBLIX BOSTH.

[Tpy HANU4UKMK BepM N NEPEMEHHbLIX YKITOHOB OTAESTbHbLIX YHACTKOB COOPYXXEHUI OTKOCHOMO NPpodonUNIs Harpys-
KW OT BOJH Ha KpenJieHUs1 0TKOCOB HeobxoanmMo onpeaensTh no AaHHbLIM nabopaTopHbIX nccregoBaHUN.

6.4.4 'pun NpoekTUpoBaHNN COOPYXKEHUW OTKOCHOIo nNpodunnga 1 KpenneHU OTKOCOB 13 PBAHOIN0 KaMHS4,
OObIKHOBEHHbIX U paCOHHbIX OETOHHbLIX UK XXene3obeToHHbIX BTOKOB MaccCy OTAeNbHOro afieMeHTa munnm,, T,
COOTBETCTBYIOLLYIO COCTOAHUIO ero npeaenbHOro paBHOBECUA OT AeWUCTBUSA BETPOBLIX BOJTH, OnpeaensiorT:

- MPW pacnonoXeHUn KaMHs Uk Bnoka Ha ydacTKe O0TKOoca OT Bepxa CoopyXeHust Ao rmybuHsl z=0,7h no

dhopmyne

3,16k:p, h°

A
m = = 33
(p—m—1J3\/1+ct93(pVh >
P
- Npwn Zz > 0,7h no popmyne
7.52°
NG (34)
m, = me ,
rae k. — KoapdpuumneHT, npuHMMaemMblii no Tabnuue 13; npu % > 15, a Takke Npu Hanndmm Gepmebl kg creayet
YTOHHATE MO ONblITHBIM daHHbIM,
p,,— MAOTHOCTb KAMHS, T/M°.
Tabnwya 13 — OnpegeneHne NnpMHUMaAEmMoro KoapdpuumenTa Ky,
KoappuruneHT K,
SNEeMEHTbl KpeneHuns
npu Habpocke npu yknagke
KamMeHb 0,025 —
OBbIKHOBEHHbIE DETOHHbIE BNOKU 0,021 —
Tetpanoabl n gpyrne purypHoie 6rnoku 0,008 0,006

19
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6.4.5 Npn NnpoeKkTUpoBaHUU KpeneHNUA OTKOCOB COOPYKEHUN U3 HECOPTUPOBAHHOW KAMEHHOW HabpOoCcKU
HeobxoaVMo, YTOObI 3HaYeHne koadpurumeHTa K, 3 PHOBOrO COCTaBa HaXoAMNOCh B rpaHWLaX 3aLlTPMXOBaHHOM
30HbI, NpUBeAeHHOW Ha rpadpumke pucyHka 13.

3HauveHne KoappurumneHTa K, onpeaenstoT no chopmMyne

Dbm,f

m
gr — % m (39)

K ,
Dbtm

rae m— macca KamH4, T;
m; — mMacca KamHs, 6onbLuas nnn MeHbllas pacyeTHON, T;
Dy iV Dy — AvameTpbl hpakumil KaMHS, CM, NPYBEAEHHbIE K AMaMETPy Lapa, UMEIOLLEro Maccy COOTBET-
CTBEHHO m; 1 m.
3epHOBOWN COCTAB HECOPTUPOBAHHOW KAMEHHOW HabpocKkK A4S KpennieHUss OTKOCOB, COOTBETCTBYHOLLIMIA 3aLLI-
TPUXOBaHHOW 30He (CM. pUCYHOK 13), cnegyeTt cunTaTh NPUroaHbIM TOMNBKO A8 COOPYXKEHUN € OTKOCaMU, NOO-
rOCTb KOTOPbLIX HAXoAUTCS B Nnpegenax 3 < ctg ¢ < 5, a BbICOTa pacyeTHOW BONHbI — 3 M U MeHee.

[ paHWLbl AONYCTUMOIO
3epHOBOIo COCTaea

y

"’l,.

I SII I

T

I B B B ... - A4y YAV 4 AV AVA VAV A A VAL

40

ST I
. il A
HHIE
60 (NN
L LI W

\»
S

30

>
%

\ NN

20 I
PR

“\‘\\‘\Q;\.\hk\“ ‘ ||

0,01 0,02 0,04 0,05 0,1 0,2 0.4 1,0 2,0 kgr

PUCYHOK 13 — [padumk gna onpegeneHuns gonyctumMmoro 3epHOBOro cocraBsa
HECOPTUPOBAHHOWN KAMEHHOW HabpOCKM AN KPEenneHuss OTKOCOB

6.4.6 [Mpn nonorocTn oTKoCcoB ctg @ > 5, yKpennsaembiX HECOPTUPOBAHHOW PAa3HO3EPHUCTON KaMEHHON
HaBpPOCKOW, pacyeTHYH Maccy KaMHA m, T, COOTBETCTBYHOLLLYHO COCTOSAAHWUIO ero npeaenbHOro paBHOBECKUS OT Ael-

CTBWSI BETPOBbLIX BOMH, ONpeaensitoT no dopmyne (33) npu 2> 10 ¢. MonyYeHHble pesynbTaTbl YMHOXAT Ha

KOSMPMULMEHT K;, onpeaensiemMblv no Tabnunue 14.

A

Tabnwuya 14 — OnpeaenenHne npuHMMaemoro koadhduymeHTa K; Npu n > 10 ¢
ctg ¢ KoacpcpuumenT k; npu %2 10 ¢
6 0,78
3 0,52
10 0,43
12 0,25
15 0,2
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MuHMManbHoe C ofepxaHue gpakunn gunametpom D,,, COOTBETCTBYHOLWWMM pacyeTHOU macce
KAMHS1 B HEeCOpPTUPOBAHHOW pPa3HO3EPHUCTON HaADbpocKe, OOIMKHO MPUHUMATLCA B COOTBETCTBUWU C Tab-
nauen 15.

Tadbnwmnya 15 — OnpegeneHne MUHUMANbHOIO coaepXxXaHma dpakymm
anameTpom Yoo
Dig
< Deo MuHumaneHOe copepXaHue
03PPULMEHT PA3HO3EPHUCTOCTH —D10 cpakumii auametpom D, ., % (Mo Becy)

5 50
10 30
20 25
40 — 100 20

7 Harpy3ku oT BONH Ha ob6TekaeMble nperpagbl U CKBO3HbIe COOPYXEHUS

7.1 Harpy3ku oT BONH Ha BepTUKaNbHYI 06TeKkaeMylo nperpaay

7.1.1 MakcumanbHyo cuny ot Bo3gencTeua BoSH Q,..., KH, Ha BepTukanbHyo obTekaemMyto nperpaay ¢
nonepeyvHbiMu pasmepamm a < 04X n b <04h (cMm. pucyHok 14) npu d>d. onpegensaoT U3 psga
3HA4YeHUN, nonyvyaemMblX NPU pasnUYHLIX NONOXKEHUAX Nperpaabl OTHOCUTENBHO BEPLUWHLI BOMHbLI X = X/A, NO

dhopmyne

Qmax = Qf’, max 6;' + Qv, max Sw (36)

A€ Qi max U Qy max — COOTBETCTBEHHO WHEPLIMOHHBLIA U CKOPOCTHOW KOMMOHEHTbI CUMbl OT BO3AENCTBUS
BOSTH, KH, onpeaensemble no doopmynam

Qf, max — %pgﬂ:bzhk:afﬁf: (37)

Qv, max — %pgbhzkgﬂavﬁw (38)

rae o; U 0, — KoaddpULMEHTbI codeTaHNa MHEPLMOHHOMO N CKOPOCTHOMO KOMMOHEHTOB MaKCUManbHOW CUnbl OT

BO3eNCTBUA BOJTH, MPUHUMAaeMble COOTBETCTBEHHO No rpadnkam 1 1 2 pucyHka 15;

hnA — BblcOoTa W gnuvHa pac4eTHOW BOSHbI, MPUHUMaeMble cornacHo A.4 npnnoxeHus A;

a — pasmep nperpagsl No Ny4y BOJIHbI, M;

b — pasmep nperpagbl N0 HopManu K ny4y BOMHbI, M;

K, — KO3 PULMEHT, NPUHUMaeMbIA Mo Tabnuue 16;

o, U oL, — WHEPLIMOHHbLIN N CKOPOCTHOW KoahdULMEHTbI NYyOUHbI, NMPUHUMaeMble COOTBETCTBEHHO MO rpadou-
KaM a 1 6 pucyHka 16;

B:n B, — MHEPUNOHHBLIN N CKOPOCTHOW KoadhdpnUMeHTLI popMbl Nperpagbl ¢ NonepevyHslM cedeHemM B BMae
Kpyra, annurnca v npaMmoyrofbHuUKa, NpUHUMaeMsble Mo PUCYHKY 17.
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Tabnwunuya 16 — OnpegeneHne npuHMMaemoro koapduumeHTa k,,

OTHOCUTENBHLIN pa3mep nperpagbl all, bil, Dil KostppuumeHT k,,

0,08 1

0,1 0,97

0,15 0,93

0,2 0,86

0,25 0,79

0,3 0,7

0,4 0,52

[TpumevaHuns
1 Pacu4eT CKBO3HbIX COOPYXEHUN UNN OTAENBbHO CTOSAWMX ODTEKAEMbIX NMperpag Ha Harpy3km OT BONH OOMKEH

NPON3BOANTBLCA, KakK NpaBuio, C y4eTOM LWEPOXOBATOCTU UX MOBEPXHOCTU. [1pn HaAnMM4YMmM ONbITHLIX AAHHbLIX MO
CHUXXEHWMIO BITUSIHUA KOPPO3UKN U MOPCKUX obpactanmn koadhdunumeHTbl hopmbl HEOBX0AMMO onpeaensitb no popmy-

nam

Bi = 5 Ci- (39)
By = Cy, (40)

rge C; n C, — YTOYHEHHbIE OrMbITHbIE 3HAYEHUA KOIMPPUUNEHTOB NMHEPLNOHHOIO N CKOPOCTHOIO CONPOTUBIEHUN.

2 ['pn nogxoge BOMH nog yrinom K obtekaemon nperpage (B BUAe annunca nimv npsamMoyronibHUKa) onyckaeTcs
ko3 PuumMeHTbl POPMbl ONMPERENATL MHTEPNONALUMEN MEXAY UX 3HAYEHUSAMU MO TMaBHbLIM OCHM.

3 MakcnmanbHyo cuny oT BO34eUCTBUU BONH Qmay, KH, HA BEPTUKANBHYIO 0OTEKAEMYIO Nperpaay npu 3Hade-

Qf:ma}( Qf,max

> 2 ponyckaetcs npuHumaTh Qmayx = Qjmax, @ NPW 3HaYeHUn < 0,2 npuHnmatb Qmax = Qv max-
’ vV, mMax "

HWUW
Qv,max

B apyrux cnydvasax Qngax CNeayeT onpeaensatb 3 psiga 3Ha4veHun, NornyveHHblX no popmyne (36) npu pasnnyHbIX X.

22



FOCT P 55260.1.6—2012

BepLinHa BOMHLI

> CpeaHsasa BoNHOBas NMHUA
= [ .
Dy PacyeTHbI ypoBeHb
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d — BepPTUKAJIbHbIC, 6 — [TOPU3OHTAJIBHbBIC

PucyHok 14 — Cxembl K onpeaeneHuto BONHOBLIX HArpy3ok Ha obTekaemMble nperpagb!
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PucyHok 16 — [ padukm 3Ha4YeHUN MHEPUMOHHOIO ¢ U CKOPOCTHOIO QO
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Bi! Bv
e
3,0
2,5 \ ﬁf '
| v
) 1| T ‘
2,0 \ p - |
H g
1,5 S
~ B,

T S = |
05 .Lh-—
1 / T— 1 T
3 2
0 05 10 15 20 25 30 35 alb: bla

1 — AnAa WwepoxoBaTon 3NJUNTUYECKOW nperpaibl; 2 — ONna rnagkoun nperpagbl; 3 — ONA lWepoxoBaTon B NOABOOAHOW U rnagkoun
B HAOBOOHOW YACTAX BEPTUKANBHOW 3NMUNTUHECKOW nperpagbl

PucyHok 17 — ['padonkn 3Ha4€HUU MHEPUNOHHOIO [3; N CKOPOCTHOIO B, KO3 PULUNEHTOB
dopmbl (ANA 3NNUNTUYECKUX NMPerpag — CnowHble NMUHUK, NPU3MAaTUYECKUX — LITPUXOBLIE TNUHUW)
B 3aBucumocTtn ot a/b (gna Q, g n P,) wnu b/a (ansa Pz)

7.1.2 JInHeWHy Harpysky oT BoNnH g, KH/M, Ha BepTuUKanbHY0 0bTekaemMyto nperpagy Ha rnyouHe z, m, npu
MaKkcumManbHOW cune oT Bo3aencTBUA BONH Q... (CM. pUCYHOK 14a) onpeaensatoT no gopmye

g = qu,rnaxﬁxf + qv,maxgm: (41)

A€ G max V! Gy max — WHEPLIMOHHBIA 1 CKOPOCTHOW KOMMOHEHTbI MakCUMarbHOW NMHENHOW Harpysku OT BOJTH,
KH/m, onpeaensiemble no dopmynam

_ 1 212 h
Q.f',max — inTC b Ikvexiﬁf: (42)
_ 2pgnbh” K29 43
qi,max - §pgﬂ: T vV vaf:' ( )
rae o,; U 0,, — Ko3pdUUMeHTbl codeTaHNA MHEPLMOHHOMO U CKOPOCTHOrO KOMMOHEHTOB JIMHEMHOW Harpyskuy OT
BOH, MPUHMMAaeMble COOTBETCTBEHHO No rpadukam 1 1 2 pucyHka 18;
0,1 0,, — KOSPPULNEHTbI MTMHENHOW HArpPy3KM OT BOSH, NPUHUMAaEMBbIE Mo rpadprkam a n 6 pucyHka 19 npu

d—z
rel — o

3HAYEHUAX OTHOCUTETBHOW FJ'Iy6|/IHI::| Z
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O,;» O

X' Yxv

0.5 0.4

npu d/h > 0,5
————npu d/A=0,2

PUCYHOK 18 — [padhmkn 3HaveHUn KO3OPUUMEHTOB COYETAHUA UHEPLUMOHHOIO 9,; (rpaduk 1)
N CKOPOCTHOrO 0,, (rpaduk 2) KOMNOHEHTOB rOPU3OHTANTBHOW JIMHEVUHOWN HArpy3kn OT BOJH

7.1.3MpeBbllLeHMe B3BONMHOBAHHOW NOBEPXHOCTU M, M, Had pac4eTHbIM YPOBHEM onpeaenstoT rno ¢pop-
MyJie

N = Nye; h: (44)

rae M,.; — OTHOCUTENbHOE NpeBLILLIEHNE B3BONTHOBAHHOM MOBEPXHOCTK, onpedensiemoe rno pucyHky 20.
[MpeBbllLleHNe cpeaHel BOSTHOBOW NIMHUW Had pacyeTHbIM YpoBHEM Ad, M, onpeaenstoT rno dopmyne

Ad = (nc,rel + O:S)h: (45)

A€ M¢ ey — OTHOCUTENBHOE NPEBbLILLEeHEe BEPLUMHbLI BOMHbI, onpeaensemMoe no pucyHKy 20 npun sHadeHumn x = 0.
7/.1.4 Harpyskn oT BonH Q 1 g Ha BEPTUKAIIbHYHO 0DTEeKaemMyo nperpaagy npu todom ee pacrnonoXeHum X, M,
OTHOCUTENBbHO BEPLUMHBLI BOSTHbI cneayeT onpeaensatb no dopmynam (36) U (41). INpn aTom koapdULMeHTbl O; U O,
OOMKHbI NpUHKUMATLCA No rpadpmkam 1 1 2 pucyHka 15, a o,; 1 0,, — no rpadgpukam 1 n 2 pucyHka 18 anga gaHHoro
3Ha4vYeHua y = x/A.
7.1.5 PaccTtoaHue Zg o M, OT PACY€THOIo YPOBHSA BOAbI A0 TOYKU MPUIIOKEHUA MaKCUManbHOW CUMbI OT
BO3ENCTBUSI BOMH HA BEpTUKamNbHYH obTekaemyto nperpaay Q... onpeaensitoT no gopmyne

1

mMax - Qma}(

£Q (Qf,max 0;Zq,i + Qy max OvZq,v ) (46)

rae o; o,  — KoahdpuUneHThl, NpUHUMaeMble No rpadounkam 1 v 2 pucyHka 15 npu y, cooTBeTCTBYOWEM Q]
ZqiNZgy— OpANHATBI TOYEK NPUNOXEHUS COOTBETCTBEHHO WHEPLMOHHOIO N CKOPOCTHOTMO KOMMOHEHTOB
cun, M, onpeaendemMsie No popmMynam
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2qQ,i = W E.uf', rel A, (47)
ZQv = MUy gv, rel A, (48)

rae G; 1V &y oy — OTHOCUTEINbHbIE OPAMHATBI TOHEK NPUNOXKEeHWS MHEPLIMOHHOTO 1 CKOPOCTHOTO KOMIMOHEHTOB CUT,
NPUHUMaeMble No rpadoukam pUcyHka 21;
L UL, — WHEPLUMNOHHBLIN N CKOPOCTHOW KOS PULMEHTHI ¢hasbl, NPUHUMAEMbIE Mo rpadpukam pUcyHka 22.
PaccToaHne Z5 OT pacy4eTHOro YpPoBHS BOAbI 40 TOUKU NPUIOXKEHUS cUMbl Q Npy NtodboM yaaneHum X oT
Q
BEPLUMHbI BOJTHBI 40 Nperpaabl cnegyet onpeaenarth no goopmyne (46). [Npn aToM Ko dUUNEHTBI o; U O, A0S KHbI
MPUHUMATLCS cornacHo rpadgpukam 1 1 2 pucyHka 15 onga gaHHOro saHaveHust i = x/A.
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0 04 08 12 =z
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* EEEDZ/ R el o
1 1 O Zvyrrr® 1As
* 1 AT, . 13, .
04 A 1] 1
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0 e eyl 1 [ 1™ /I
L A T AT,

0 02 04 06 08 1,0 12z, 8 1,2z,

B I

PUCYyHOK 19 — [pahrkn ko3P PULNMEHTOB NIMHENHOWN HArpy3ku ot BonH 8., 0,., 6., 0, npu d/A: 1—0,1; 2—0,15;
3—0,2; 4—0,3; 5—0,5; 6—1; 7—5 un A/h = 40 — cnnowHble nuHun; A/h =8, 10, 13, 15 — WTpUXOBbLIE NTUHUN

PaccTtoaHue z, 0T pac4eTHOro YpoBHA BOAbI A0 TOUKWU NpUNoXeHusa cunel Q npu nodom yaaneHum x ot
BEPLLUMHBLI BOJTHBI A0 nperpagsl cneayet onpeaensath no gopmyne (46). [Npu aTomMm KoaULIMEHTBI O; U O, A0MKHbI
MPUHUMATLCA corfacHo rpadpukam 1 1 2 pucyHka 15 ona gaHHOro sHaveHust y = x/A.
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-0,7
.! BepLumMHa BOMnHb!
-0,6 ~ 3

[ToaoLllBa BOMHLI

Y = XIA
0,5

0,3

0.4

Ll ref

T—npndiA=05uih=40;2 —npn diA=05nAth=20, atavke npn diA=02n Ah=40; 3—npn dfA =05 u Alh =10,
aTakke npu diA=02n Ah=20,4—npu dhA=02nAh=10

PrcyHok 20 — Mpaduk 3HaueHnin kosdpuumeHTa 1,

01 02 03 04 05 06 07 08 09 dh\
“-———— 8
NS = mmm
(N[ S
0,04 \-——-- 15 | (2
\\‘\__—-- 20
0.06 —-- 35
’ N\ -’———
\S—=——"11 [ [~
TNL L
0,10 L
\
0,12
0,14
gf,rei* E-vv,rei

1_&5,1’53; 2_&\/,1’53

PucyHok 21 — [pa®ukmn 3Ha4eHUn OTHOCUTENBbHbLIX opanHaT
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PucyHok 22 — ['padhmkm 3Ha4eHUN MHEPLUNOHHOIO U; N CKOPOCTHOIO L, KO3I(PMOUUMEHTOB (Pasbil

7.2 Harpy3ku oT BOSTH Ha FTOPU30OHTaNbHY 06TeKaeMyro nperpaay

7.2.1 MakcumarnbHoe 3Ha4YeHWe paBHOAENCTBYOLWEN NMUHENHOW HAarpy3Kkn oT BONH P,..., KH/M, Ha ropn3oH-
TanbHylo 0bTekaemyto nperpaay (CM. pucyHok 14 6) c nonepedHsiMu pasmepamn a<0,1A, M, n b <0,1A, M, Npn
Z.2b,(z.— bl2)> hi2n npun (d — z.) = b AOIKHO onpeaensaTbca no dopmyne

P

rna;t(:\/,:)xz_I_F:’:f:2 (49)
Ons AByX cliyvyaes:

- C MaKkcUMarnbHOW ropM3oHTanbHOW cocTaBnatoLLLEe NMMHEUHOW Harpy3kn Py .y, KH/M, MpK COOTBETCTBY!O-
LLleM 3HaYeHWN BEPTUKASIbHOW cocTaBNAoWEN NMHEWHOW Harpy3ku P, kH/m:

- C MaKkclMManbHOW BepTuKanbHOW cocTaBnaoLLen MMHenHoW Harpysku P, ..., KH/M, Npn COOTBETCTBYHOLLEM
3HAYEeHUN rOpPU3OHTAaSIbHOW COCTABNAOLLEN NMHENHOW Harpy3ku P, KH/M.

PaccTosiHMe x, M, OT BepLUUHbI BOMHbI 40 LeHTpa nperpaabl Npy 4eUCTBUN MaKCUManbHbIX NMUHENHbIX
Harpy3oK Py max Y P max AOMXKHbI ONpeaenAaTbCcsa No OTHOCUTENbHOW BeNUYNHE ) = X/A, NPUHIMaEMOWN cornacHo
pyucyHKkam 18 n 23.
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Szf’ Bzv

-0,5 -0,4 -0,3 -0,2 -0,1 0 0,1 0,

npu d/A > 0,5
———=npu d/A =0,2

PUCYHOK 23 — [padukn 3Ha4YeHUN KOSIMPPULUNEHTOB COYETAHUSA O,; MHEPLUMUOHHOIO (rpadumk 1)
N 0, — CKOPOCTHOIO (rpaduk 2) KOMMNOHEHTOB BEPTUKANBHOW NMHEWHOW HArpy3KuU OT BOJIH

7.2.2 MakcumarnbHoe 3HavyeHWe ropusoHTaIbHOW cocTaBnsaloLLLe NMHeUMHOW Harpysku o1 BonH P, .., KH/M,
Ha ropu3oHTanbHy0 0bTekaemyro nperpagy HeodbxoanmMo onpenendaTb U3 paga BefIM4nH, nonyvyaemMbix Npu pas-
NTNYHBIX 3HAYEHUAX 7, NO popMyne

Px,max = Pxf 8)(;' + Px‘vgxw (50)

rae P, n P,, — WHEPUNOHHbIN N CKOPOCTHOW KOMMOHEHTLI FOPU3OHTaNlbHOW cocTaBnAloLWLEN NTMHENHON Harpy3Kku
OT BOJTH, KH/M, onpegendaemblie rno doopmMmynam

1 h
Pi = 5pgnb® 3 k.0,B;, (51)

2
Po = ZpgnbI=K70,B., (52)

rae o,; U 0,, — Ko3dpPUUNEeHTbl codeTaHNs MHEPLUOHHOTO U CKOPOCTHOMO KOMMOHEHTOB JIMHEWHOW Harpysku OT
BOJTH, NPUHUMAaeMble COOTBETCTBEHHO Mo rpadpukam 1 U 2 pucyHka 18;
0,1 0,, — 0b0o3HaAYEeHNsI TE XKe, YTON B 6.2;

B;I/I Bv — MHEPLWNOHK bI CI{ODOCTHOI:;I KOSCbeI/ILI,I/IEHTI:I CbOpIVIbI 1perpdagdbl € norepeyHbim cevyeHnem B BNAE
Kpyra, aJIJTMNCa U NnpAaAMoyroJibHKa, NnpmHiMaemsble Mo rpachKaM PUCYHKA 17 NP 3HAYEHUNAX

alb ANA ropn3oHTanbHON N b/a — BepTUKaNbHOW COCTABMNALLMX HArPY3KH.
7.2.3 MakcumanbHyt BENUYNHY BEPTUKANTbHOW COCTaBNSAOLLLEN NMUHENHON Harpy3Kk OT BOJTH HA FTOPU30H-

TanbHylo obTekaemyto nperpagy P, max, KH/M, Heobxoammo onpeaensts U3 psaa BENUYMH, MonyYaeMbIX npu
pa3HbIX 3HAYEHNAX X, Mo hbopmyne

Pz, max — sz dzf T szdzw (53)

rae P, u P, — WHePLMOHHBLIN N CKOPOCTHOM KOMMOHEHTbI BePTUKaNbHOW COCTaBNAOLLEN TMHEUHOW HAarpy3Kkn OT
BOJTH, KH/M, onpeaensieMmble no doopmynam
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sz — %pgﬂ:zaz %kvezfﬁf: (54)

2
P,y = £pgna’l-kZ6,B;, (55)

rae o, 1 0, — WHEPLMUOHHBLIA N CKOPOCTHOW KO3 PULNEHTLI coveTaHnd, NpuHUMaeMble no rpadgpukam 1 1 2 pu-
CYHKa 23 Npn 3Ha4YeHWn y cornacHo 7.2.2;

0,1 0., — kKoahdPULUMEHTbI MTMHENHOM Harpy3KX OT BOSTH, MPUHMMAaeMble COOTBETCTBEHHO MO rpadukamBp U T
pucyHKa 19 npn 3Ha4EeHNAX OTHOCUTENBHOW OpaUHATbI:

d-z,
Zerel = ad

B;n B, — obDO3HayYeHUsI TeXe,YTonB2.7.

/.2.4 3HaveHune ropusoHTansHou P,, KH/Mm, unn septukanbHon P,, KH/M, cocTaBnsIlOLLMX TMHENHOW HArpy3-
KU OT BOJTH HA rOpU3oHTasIbHYHO 0D TeKaemMyo nperpaay npu ntodbom ee pacnonoXXeHUmn X OTHOCUTESTbHO BEPLLMHbI
BOJIHbI CrieayeT onpeaenste CooTBeTCTBEHHO no doopmyne (50) nnu (53). INpu aTom KoapdpULUMEeHTLI codeTaHus o,
Oy VNN O, 0, ACIIKHBI NPUHUMATLCS NO rpadomnkam pUCyHKoB 18 1 23 Ana sagaHHOro sHaveHus y = x/A.

7.2.5 MakcnmanbHoe 3HadeHWe paBHoAeNCTBYOLWEN NMHENHOW Harpysku oT BonH P,..., KH/M, Ha nexa-
YO HA AHe uununHapudeckyro nperpagy (cm. pucyHok 14 6), anametp kotopon D < 0,1A, M, 1 D < 0,1d, M,
OOJTKHO onpeaensatbeda no popmyne (49) ans AByX cny4aes:

- C MaKkcUMMarbHOW ropM3oHTanbHOW cocTaBnatoLLLEe NMMHEUHOW Harpy3kn Py .., KH/M, MpK COOTBETCTBY!O-
LLIeM 3HaYeHUW BepTUKaNbHOW cocTaBnatoLWen NnMHenHon Harpyskun P, kH/m;

- C MaKkcMMarnbHOW BepTUKanbHOW cocTaBNALWEen NMHEeUHOWN Harpy3ku P, ..., KH/M, Ipy cOOTBETCTBYOLLEM
3HA4YEeHUN ropU3oHTaNLHOW CoCTaBNAOLLLEN NTMHEWHOW Harpysku P,, KH/M.
/.2.6 MakcumanbHyto ropu3oHTanbHyo P, .., KH/M, 1 cOOTBETCTBYIOLLYIO BEpTUKanbHyto P, KH/M, npoek-
LN MTMHENHOW Harpy3Ky OT BOJTH, AEUCTBYIOLMX Ha Nexallyto Ha AHe UMnnHOpUYecKkyto nperpaay, Heobxoanmo
onpegenaTh No popMynam

Px,max — PXfSXf T PX\FSX\H (56)

P, = =2 Pudx (57)

rae P, n P, — COOTBETCTBEHHO MHEPLIMOHHBIA 1 CKOPOCTHOW KOMMOHEHTLI FTOPU3OHTANBHOM COCTaBNSAOLLEA M-
HEWHOW HarpysKku oT BoJH, KH/m, onpeaensaemsble no dopmynam

Py = 2pgn°D* 1o, (58)

2
Py = pgrD -0, (59)
MakcumanbHyto BepTUKanbHyto P, ..., KH/M, 1 cOOTBETCTBYOLYO ropu3oHTansHyto P,, kH/M, npoekunn

NNHENHOW Harpy3kn oT BOSTH He0bXoAMMO NPUHUMATL PaBHbIMU P, .. = —% P.nP,=P,.,.

7.3 Harpy3ku ot pasbuBalollmMxcs BOJIH Ha BepTUKanbHYI0 00TeKkaemMylo nperpagy

7.3.1 MakcmanbHyto cuny oT Bo3AeUCcTBUA pasdbuBatoLlmxca (paspyLuaonxcs) BonH Qg nax, KH, Ha Bep-
TUKanbHY LUNnHapudeckyto nperpaay, aAnametp kotopon D <0,4d,,, M, Heobxoanmo onpeaendaTb No oTaesb-
HbIM 3HAYEHUAM CUJTbl OT BO3AEUCTBUW BONH Q ., KH, nony4YeHHbIM A4na paga nonoXXeHun nperpagbl OTHOCUTESb-

X
di , HaunHasi ¢ 5. =0 (rae x — paccTosiHve, M, OT BePLLIMHbI
4 {

{
pa3buBatoLLelics BOMNHbI 40 OCU BEPTUKaNbHOM LUNMHAPWUYECKON nperpaabl).

Cuny oT Bo3gencTeus BonH Q.,, KH, ang noboro nonoXxeHua UMNMHAPUYECKON nperpagbl OTHOCUTENbHO
BePLUWHbI BOMHbLI onpeaensitoT no dopmyne

HO BepPLUWHbI BOSHBI (PUCYHOK 24 a) ¢ MHTepBaniom 0,1

ch = Qf,cr + Qv,cr: (60)

rae Q1 Q, ;; — WHEPLMOHHbBINA U CKOPOCTHOW KOMMOHEHTbI CUNbl OT BO3AENCTBUA pasbuBatoLLmMxcs BorH, kH,
onpeaensemMsble no dopmMynam
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Qf,cr — %pgﬂ:D2 (dcr T Ne sur )Sf,cr: (61 )
Qv,cr = %pgD (der +nc,sur)df8v,cr: (62)
rae d. — rnybuHa Boabl Nod NoAoLIBOW BOMHbLI, M, MPpUHUMaeMas paBHOWU (CM. PUCYHOK 24 a):
dt = dcr_ ( hsur_ hc, sur)= (63)
rae h,,, — BblCOTa (TpaHCPOPMUPOBAHHOW) BOJIHbI, M, MPX MNEepBOM ODPYLUEHUN B MESIKOBOOHOW 30HE C

cobntoaeHnem ycrnosus h,,, <0,8 d;;
he sur — MPEBbILLEHWE Haa pacHeTHbIM YPOBHEM BOAbLI BEPLLVHbI (MPK NepBOoM 06pyLLIEHN) BOMHbI, M;

d; o — WHEPLMOHHBIN 1 CKOPOCTHOW KO3MPULIMEHTHI, NPUHUMaeMble Mo rpadukam pucyHka 24 6.
Sv’cr _
0,35 — — — —y———-PacyeTHbIA
YPOBEHb
0,30
0,25 -
8:',,cr
O
A k
0,20

.... -

‘-Ilﬁ.

0,10 ' ,
PN
' ‘ 1 + 0,05
. ~—

+ 0,00

0,5 1,0 1,5 2,0 + x/d,

0., — kpuBasi 7; o, .. — kpuBas 2

PUCYHOK 24 — Cxema K onpeaeneHunio Harpy3ok o1 pasbmuBaroWwmxcsa BOMH U rpaPumkm 3HaYEHNN
KOSMMPULMEHTOB O; o U O, ¢
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7.3.2 IlnHelHyto Harpy3ky oT pa3dbunBatoLnxca BONH ¢, KH/M, Ha BepTUKanbHY0 LWNNHAPUYECKYIO Npe-
rpagy Ha rnybuHe z, M, OT pac4eTHOro YPOBHS (CM. PUCYHOK 24, a) Npy OTHOCUTENBHOM yAaneHnn ocu nperpaasbi

X
OT BEPLUWHbBI BOJIHbI d—t ornpeaenAarT Nno cbopmyne

qcr — qu',cr T Qv,cr: (64)
e q!- or i qv or — I/IHepLI,I/IOHHI::Iﬁ A CKODOCTHOﬁ KOMMOHEeHTbl JINMHEeNHOW HAlPY3KWN OT pa36I/IBaPOLLI,I/IXCFI BOJIH Ha
BEPTUKAJIbHYHO MNMPpEeErpany, KH/IVI, orpegejidemMble 1Nno CbOpMyJ'IaM

] 2 .
Q.f',cr — fpgﬂ:D Ef,cr: (65)
_ 2
qv,cr — gpgD (dcr "'T]c,sur )ev,cr:- (66)
[Ae Ef,cr 1 Ev,cr — I/IHepLI,I/IOHHI::Iﬁ 1 CKOpOCTHOﬁ KOSCbeI/ILI,I/IeHTI::I, NMPNHUAMaeMblE€ COOTBETCTBEHHO MO PUCYHKY 25 [PV
- dcr —Z
SHAYEHNAX OTHOCHNTET1bHOW FJ'Iy6I/IHI:I Zre[ — dt .

OFpEIHH‘-IHBElI-OIJ.I,aFI JINHUHA

\

II-\\\Ill

RS\
L,

d

[TpumeyaHune—KodspOULUNEHTbI O, o (PUCYHOK 24 B) 1 €; o (PUCYHOK 25 @) criegyeT NPUHUMAaTb NOMNOXUTElNb-
HbIMU Npn x/d; > 0 n oTpuuarteneHbiMn npu x/d; < 0.

PrucyHok 25 — [ pahukn 3Ha4eHUN MHEPUMOHHOIO €; .. U CKOPOCTHOIO €, .. KO3(MMULNEHTOB

7.4 Harpyal(vl OT BOJIH Ha CKBO3HO€ COOpPYyXeHne 13 0bTeKaeMbIX 3NTeMeHTOB

7.4.1 Harpy3sKky OT BO/TH Ha CKBO3HOE COOPY)KEHWE B BUOE CTEPXKHEBON CUCTEMbI HEODXOAMMO Nony4yaTh
CYMMUPOBaAHUEM Harpysok, onpegeneHHbIX cornacHo 6.1—6.9 kak Ha oTAenbLHO CToALLMe nperpagbl ¢ y4eToM
MONIOXKEHUA KayKA0ro 3fieMeHTa 0THoCUTENbHO NpodomMnga pacye THOU BOJTHbL. QNeMeHTbl COOpPYKeHUS crneayeT Npu-
HUMAaTb KaK OTAEeNbHO cTosILMe obTekaemble nperpagbl NPy pacCTOsTHUSIX MeXy UX OCAMW [, M, paBHbIX 1 Bonee
Tpex agnameTtpoB D, m; npun [ < 3D (rae D — HanbonbLUnii AnameTp anemMeHTa) BOSTHOBYHO HArpyaky, Noy4YeHHYHo
Ha OTAENbHO CTOSLLINA SIEMEHT COOPYXEHUS, HEOOXOANMO YMHOXKATb Ha KOS ULIMEHTLI CONMXKEHUS NO PPOHTY
W U Ny ; BOSMH, NPpUHUMaeMble no Tabnuue 17.
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Tabnuya 17 — lNpnHMmMaemble KO3PPUUNEHTBI CONMMKEHUA NO PPOHTY Wy N NyYY

KoadppuumeHTbl CONUXEHNA Y, U\, NPU 3HAYEHUAX OTHOCUTENbHbIX
nnametpos D//
OTHOCUTENBHOE PaCCTOAHUE MeXOy OCAMU

nperpag /D

0,1 0,05 0,1 0,00
3 1 1 1 1
2,5 1 1,05 1 0,98
2 1,04 1,15 0,97 0,92
1,5 1,2 1,4 0,87 0,8
1,25 1,4 1,65 0,72 0,68

{.4.2 Harpy3|<|/| OT BOJMH HA HAKMOHHbLIVA 3NEMEHT CKBO3HOTO COOPYKEHUNA HBOSXOLI,I/IIVIO NoJ1y4aTb MO 3MNHOPaMm
FODMBOHTEIJ'II::HOI?I A BEDTI/IKEIJ'II::HOIZ COCTABJTAOLWMX HATPY3IKU, OPANHATBI KOTOPbLIX O0JI>KHbI ONMpeAes1ATbCA COrJiac-
HO 6.9 C YHETOM 3arny6neH|/|ﬂ o4 paC‘-IETHI::Iﬁ YPOBEHDb N yAaJIeHWHA OT BEPLUNHDI pacquHoﬁ BOJIHbI OTAEJ1bHbIX
YHACTKOB 3JIEMEHTA.

[TpnmeyvaHwne— Harpysky OT BOINH Ha 3N1€MEHTbI COOPYXEHUA, HAKITOHEHHbIE K FTOPU3OHTAanNM rnog yrinom MeHee
25°, onpenensitoT COOTBETCTBEHHO NO 6.4 1 6.8 Kak Ha BEPTUKANBHYIO UNWU MOPU3OHTaNbHYIO 0DTEKAEMYIO Nperpaay.

7.4.3 QnHamunyeckyto Harpy3sky oT BO3geVCTBUA HeperynspHbIX BETPOBbLIX BOJTH HA CKBO3HOE COOPYXKEeHMe
N3 obTeKaeMbIX 3JTIEMEHTOB CieayeT onpeaensite NyTeM YMHOXEHUSA 3HAYEHUA CTaTUYECKOW Harpy3ku, nonyveH-
HoW cornacHo 6.14 n 6.15 oT BOSH € BLICOTOM 3agaHHOW obecne4yeHHOCTN B CUCTEME N cpeaHel ANMHOW, Ha
ko3 PUUNEHT AMHAMWUYHOCTU K, NPUHUMaeMbIW No Tabnuue 18.

[Mpn oTHOLWEHNSAX NepnoaoB ?C > (0,3 Heobxoa4nMOo NPOU3BOANTE ANHAMUYECKUI pacyeT COOPYKEHUS.

Tadbnwnua 18 — OnpegeneHne NPUHMMAEMOro KoapuumeHTa AMHaAMUYHOCTU Ky

[

OTHOWEHWEe NepnoaoB ? Koa®PULMEHT OUHAMUYHOCTU K

0,01 1
0,1 1,15
0,2 1,2
0,3 1,3

[TpumedvaHune — T.— nepnog COBCTBEHHbIX KONMEbaHUN COOPYXKEHUA, C; T — CPeaHnn nepuon BOIHbI, C.

7.5 Harpy3ku oT BONH Ha BepTUKanbHble LUNUHAPbI Oonblinx guameTpoB (ocobble cny4yau)

7.5.1 MakcmanbHbIM  onpokuAabIBaOWNN MOMEHT M, por KHM, OT BONHOBOIro gaBrieHUd Ha cniowHoe
OHWLLE BepTUKanbHOW KpyrnouunmHapudeckow nperpagbl, pacrnonoXeHHOW Ha rpaBunHo-rarieYHMKoBOM UM

KaMeEH HO-HHGDOCHOM OCHOBAHWK, OTHOCUTEJIbHO LEHTPdA AHWLLA CrieayeT ONpenesidA b o cboplvlyne

1
M. por = 76 PIND B por. (67)

rae Bpor — KO3MMPULMEHT ONPOoKMAbIBALOLLIErO MOMEHTA C Y4eTOM NPOHMLLAeMOCTN OCHOBaHWSA, NPUHUMAaeMbIN Mo
Tadbnuue 19.

[TonHbIN MaKCcManbHbIM ONpoKMAdbIBAOLWMA MOMEHT, AeWUCTBYIOLWWK Ha nperpaay, onpegenserca Kak
CyMMa ABYX MOMEHTOB. MOMEHTa OT MakcumalbHOW chnbl Q.. ., PABHOIo NPOMU3BEAEHUIO 3TOU CUIbI, onpeae-
nsaemoun no 6.1, Ha nneyvyo, onpegensaemMoe no 6.5, U MakcMalibHOro MOMeHTa, onpeaendemMoro no gopmyne (67)
1 coBnagaroLlero no gpase ¢ MakcumMmanbHOU cUnon Q...
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Tadbnwua 19 — OnpegeneHne NPpUHUMaAeMoro KoadduuneHTa Bpo,. ONPOKMAbIBAKOWEI0 MOMEHTA C Y4YeToM

NMnPoOoHNUaAemMOCTN OCHOBAHWA

3Ha4YeHUs KoshPULNEHTOB Bpm npwu D/A
D/A
0,2 0,25 0,3 0,4

0,12 0,67 0,76 0,82 0,81
0,15 0,59 0,68 0,73 0,73
0,2 0,46 0,52 0,57 0,56
0,25 0,35 0,42 0,44 0,42
0,3 0,26 0,29 0,32 0,32
04 0,14 0,15 0,17 0,17
0,5 0,07 0,08 0,09 0,09

7.5.2 BonHoBoe pgaBneHne p, klMa, B TO4YKe MOBEPXHOCTU BepTUKANbHOW KPYrnounnnHAPUYECKO
nperpagbl Ha rnybuHe z > 0 B MOMEHT MakCMMyMa ropusoHTanbHon cunsl Q... Heobxoaumo onpeaensTb Mno

dopmyne

chk(d—Zz)
P=PIN "chkd % (65)

rae y — koadpdpuumeHT pacnpeaeneHns aasneHus, npMHMMaemsii no tabnuue 20.

Tabnwuuya 20 — Onpeagenenne npuHMMaemoro kKoadduumeHTa pacnpegeneHnsa gaBneHus ¢

3HaveHue KoapduuneHToB y npu D/A
0, rpag

0,2 0,3 0,4
0 0,73 0,85 0,86
15 0,7 0,83 0,85
30 0,68 0,81 0,84

45 0,6 0,74 0,8

60 0,5 0,65 0,7
(&S 0,35 0,51 0,55
90 0,22 0,34 0,34

105 0,03 0,11 0,1

120 — 0,09 — 0,08 -0, 1
135 - 0,23 - 0,23 - 0,23
150 - 0,32 — 0,36 - 0,33
165 — 0,37 — 0,42 — 0,38

180 — 0,41 - 0,45 - 0,4

[TpumevyaHune—0 —yron mexay ny4om HaberarwLwen BONHbI M HAaNpaBneHNEM Ha pacCMaTPUBAEMYIO TOUKY
N3 UeHTpa nperpagbl (4ns nepegHen odbpasyowen uunuHapa 6 = 0).

[laBneHne p B ToUKax, Nexallux Bbille pacyeTHOro ypoBHs Bodbl (z < 0), npu ¢ > 0 npuHUMaeTcs no

NTMHEeMHOMY 3aKOHY MeXAay p F

v < 0 anga Toyek Ha rnyour
onpeaenaemsiM no popmyne

36

a ypoBHe z =0, onpegenaemMbiM no gopmyne (68), u p =0 Ha ypoBHe Z=—yh; Npu
e 0 £z< - yh— Takke no nuHenHoMy 3akoHy mexay p = 0O npn z = 0 n p,
(68) npn z=—yh.
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7.5.3 MakcumarbHyo JOHHY CKOPOCTb Vp .y M/C, B TOUKAX, PACMONOXEHHbIX Ha KOHTYpe nperpagb
(g = 90° n 270°) 1 BNepean nperpagbl Ha pacctosiHuK 0,254 oT KoHTYpa nperpaabl (B ¢ = 0°), onpegensitoT no

dhopmyne

_ h 1
Vb,ma}( — 2(pv HT ' shkd ’

rae KoadbdonUMeHT ¢, NprUHUMaeTcs no Tabnuue 21.

Tabnwnua 21— OnpegeneHne NnpuHMMaeMoro koapdpuuymeHra o,

(69)

[TonoxeHune PaACHETHbIX TOYEK

3Ha4veHue kosddpuumneHTa ¢, npu DA

0,2 0,3 0,4
Ha koHType nperpagol 0,98 0,87 0,77
Brniepean nperpagsi 0,67 0,75 0,75

8 Harpy3ku OT BeTpOBbIX BOJIH Ha GeperoykpenuTternibHbleé COOPYXEHUA
N OT CyAOBbIX BOMH Ha KpenneHns 6eperoB n KaHarnoB

8.1 Harpy3ku oT BeTpOBbIX BONH Ha 6eperoykpenutenbHble COOPYXeHUs

8.1.1 MakcnumanbHble 3HavyeHUa ropusoHTaneHou P, KH/M, n BeptukaneHboix P, u P, KH/M, npoekuni pas-
HOOEWCTBYHOLLEW NMMHENHOW HArPY3KM OT BONMH HA NOABOAHbLIV BOMHOIOM NPU NOXOWHE BOJTHbI HEOOXOANUMO NPUHU-
MaTk Mo antopam 6OKOBOro 1 B3BELLMBAOLLENO BOJTHOBOIO AaBNeHUs (CM. pUCyHOK 26). [pu aTtom p, KlMa, onpeae-

NS0T B 3aBUCUMOCTU OT Z C Y4ETOM YKINOHAa AHa i no popmMmynam
- Npwn yknoHe aHa i< 0,04:

Z=2z,Npn z, < 25, p1 = pg (24 — 24),

NPn £, > Zo, P1 = P2,

d—Z1

Z =2y, pp = pgh (0,0152, 0,23 —

Z=1273=4d, P3 = Kybo;

- Npu yKknoHe gHa i > 0,04

Z=2,, pionpegenaot no dpopmynam (70)n (71);

Z=2),Ppp =192 = 24),
Z=23=4d, p3=py,

rae z, — opAvHaTa BepXa COOPYKEHUSA, M;
Z, — OpAuHaTa no4oLlBbI BOMHLI, M, N0 Tabnuue 22;
K., — KO3(PMDULNEHT, MpUHUMaeMbIV No Tabnuue 23;

Z, — OpPAWHATAa NOBEPXHOCTK BOAbLI 34 NOABOAHBIM BOJTHOJTOMOM, M, clipedelidEeMad No cboplvlyne

Z4 = — Kg (21 — Z5) + 24,

K.,— KO3(ULIMEHT, NPUHUMAEMBIW NO TAbnuLe 22;

)—9924:

Z: — opauHaTta rpebHs BonHbl nepeq noasoaHbIM BOSTHONOMOM, M, MpUHUMaemast no Tabnuue 22.

(70)

(71)

(72)

(73)

(74)

(75)

(76)
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PUCYHOK 26 — 3niopbl BONHOBOIO AaBrieHUs Ha NogBogHbIN BOJTHOMOM

N NI NI NN/ NS

]

Tabnwuua 22 — OnpegeneHne opanHathel rpebHs1 BONHbI Zs Nepen NnogsoaHbIM BOINTHONMOMOM

OTHOCUTENBHAA BbICOTA OTHOCUTEeNbHOE NoHMXKeHue | OTHOCUTENbLHOE MpPeBbilleHne KoadpdpuumeHr, ..,
BONHbI, hid noaoWwBbl BOMHbI, Z,/d rpebHA BONHbI, Z:/d

0,4 0,14 - 0,13 0,76
0,5 0,17 - 0,16 0,73
0,6 0,2 - 0,2 0,69
0,7 0,22 - 0,24 0,66
0,8 0,24 — 0,28 0,63
0,9 0,26 - 0,32 0,6

1 0,28 — 0,37 0,57

Tabnwunya 23 — Onpegenenne kKoadpduunenta k,, nNpu OaAHHOW  NONOrocTuU

A
BOJIHbI h
MonorocTb BOMHBI % KospdpuuneHr k,,

8 0,73
10 0,75
15 0,8
20 0,85
25 0,9
30 0,95
35 1

8.1.2 MakcMManbHy JOHHYH CKOPOCTb Vp, max, M/C, Nepe beperoykpenutenbHbIM COoOpY>KeHneM ornpeae-
nawoT no gpopmyne (12), roe kKospPUUUEHT K ; TPUHUMAETCA:

- ANA BePTUKaNbHOW NI KPYTMOHAKNOHHOW CTeHbl — No Tabnuue 23;
- A8 NoABOAHOro BoJSIHOIOMa — no Tabnuue 24.

38



FOCT P 55260.1.6—2012

Tabnwnuya 24 — Onpegenenve koadppnumeHTa ky; anst NogBOgHOIO BOMHONOMA

OTHOCUTENbHAA ANMHA BOJHbI % KoapdpuuneHT kK,
<5 0,5
10 0,7
15 0,9
20 n bonee 1,1

MakcumanbHyo AOHHYH CKOPOCTb BOAbI Vy may, M/C, Nepen beperoykpennteribHbiM CoOopyXXeHneM npu
pa3buBaoLLMXCA U NPUDONHBLIX BONHaX onpeaensitoT COOTBETCTBEHHO No dpopMmynam (18) n (24).

[lonyckaemMble 3Ha4YeHVA Hepa3MbIBarOLLMX AOHHBLIX CKOPOCTEeW A0JTKHbI TPUHUMATBLCSA CornacHo 6.9.

8.1.3 MakcumanbHble 3Ha4veHUa ropusoHTaneHon P,, kH/m, n BepTukaneHoun P,, KH/M, NpoeKkunin paBHO-
OeNCTBYOLLEN NMUHEWNHOW Harpy3kn oT pa3dbKuBatoLLLMXCA U paspyLUatoLMXca BONH Ha BEPTUKaANbHYO BONMHO3a-
LLWTHYIO CTeHY (NpWU OTCYTCTBWUM 3aCbIMNKW rpyHTa CO CTOPOHLI bepera) HeobxoaMmo NpuHMMaTEL No anopam
OOKOBOr0O M B3BELLMBAOLLETO BONMHOBOIO AaBIeHUI (CM. pUCcyHOK 27). INpu aToM 3HaveHusa p, kl'a, n h., M, onpe-
OenaT B 3aBUCUMOCTU OT MecTa pacnoioXeHUSA COOPYKeHUS:

- MPU pacnonoXXeHW COOPYKEeHNS B CTBOPE nocneaHero obpyLleHmns npubonHbIX BOMH (CM. pPUCYHOK 27a)
Nno popmMynam

p=p, =pgh,, (0,033 % + 0,75} (77)

__ Pu.
nC o pg ’ (78)

- MPW pacnonoXeHUN COoPYXXEHUS B NPUYPE30BOU 30HE (CM. PUCYHOK 270) Nno doopmMmynam
P=P;= (1 -0,3 j)pu: (79)
1

_ P

nC o pg ’ (80)

- MpWY pacnonoXXeH CoopyXXeHns Ha bepery 3a NMHMUEeW ypesa B npeaenax Hakata BonH (CM. pUCyHOK 27 B)
no popmMynam

a
p=p, =07 (1—;];0”, (81)

P
Ne = , 82)
Pg

rae n,. — npeBbllleHne rpedHs BOMNHbLI HAA4 pacHeTHBIM YPOBHEM B CTBOPE BOMNHO3ALUTHOM CTEHbI, M;

h,, — BbICOTa pasbuBatoLLMXCcs (paspyLUatoLLXCs) BOMH, M;

a, — paccTosAHWe OT CTBOpa NocregHero obpyLUEeHUA BONMH A0 NMHUK ypes3a (Npuype3oBasd 30Ha), M;

a; — paccTosaAHKe OT CTBOpa nocnegHero 0bpYyLLUEHNS BOSH 0 COOPYXEHUSA, M;

a, — paccTosHWe OT JINHUK ype3a BOoAbl 40 COOPYKEeHUSA, M;

a, — paccTosaAHWne OT NIMHUK ype3a BoAbl A0 rpaHULbl HakaTa Ha Deper paspyLMBLUNXCS BOMH (MPU OTCYT-

CTBUW COOPYXXEHUSA), M, onpegenaemoe no gpopmyrne

ar= Ny 1% Ctg O, (83)
hrun 19, — BbICOTa HAKdTd BOJIH Hd Oeper, M, onpegensiemada no 6.1.4.

[TpumevaHuna«

1 Ecnu opgvHata Bepxa coopyxeHua z, =2 — 0,3h, M, TO BENINYNHbI BONHOBOIO AaBIIEHUA, onpeaendaemble no
dhopmynam (74), (76) n (78), HeobXxoOAMMO YMHOXAaTb Ha KO3IDOUUMEHT K,y NPUHUMaeEMbIN No Tabnuue 25.

2 Harpy3kn o1 npubOWHbLIX BONH HA BOJTHO3ALWMTHBLIE CTEHbLI NPU PACNONOXEHNN X B NPUDONHON 30HE crneayer
onpegensTb cornacHo 6.1.2.
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NnHua ypesa

PacuyeTHbIN YpOBEHb

d INnHna ypesa
[ |

; :

)

PacueTHbIN
' YPOBEHb

&

)

'

a

r

a — B 30He NpubBOUHOU BOJHLI, 6 — B NPpUype30BON 30HE; B — 3a NUHUEN ype3sa

PUCYHOK 27 — 3nopbl BONTHOBOIO JaBMNEHUS HA BEPTUKANbHYIO BONMHO3AWMWTHYIO CTEHY
NpU PacnonoXeHUn COOPYKEeHUS

Tabnwuuya 25— OnpegeneHve koadpduumeHTa K,y Npy JaHHOW OpavHaTe Bepxa
COOPYXEHUA Z;

OpauHaTta Bepxa COOpPYXeHus z,, M KoappuumneHT K, ;
- 0,3h 0,95
0 0,85
+ 0,3h 0,8
+ 0,65h 0.5
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8.1.4 MakcumanbHble 3Ha4YeHUd ropusoHTanbHoW P,, KH/M, 1 BepTukansHoW P,, kKH/M, npoekuni paBHoaeun-
CTBYHOLLLEN TMHENHOW Harpyskn oT pa3pyLUMBLUNXCA BOMH Ha BEPTUKaNbHYHO BONMHO3ALWUTHYO CTEHY (C 3aChINKoW
PYHTa CO CTOPOHbLI Bepera) npu oTkaTe BOMHbI HEODX0AMMO NPUHMMATL MO 3Mnopam BDOKOBOMO 1 B3BELLMBAIOLLErO
BOJTHOBOIO AaBleHnn (CM. puUcyHoK 28). I'pn aTom 3HaveHue p,, Kl'la, onpegenaetca no popmyne

Pr= pg(AZr o 0:75hbr): (84)

rae Az, — NMOHMXeHWe MOBEepPXHOCTU BOAbl OT pacyYeTHOro ypOBHS nepen BepTUKanbHOW CTEHOW Mpu oTKaTe
BOJIHbI, M, MPUHMMaeMOoe paBHbLIM B 3aBUCUMOCTW OT pacCTosIHUA &; OT JIMHUK ypesa BoAbl 40 COOpY-
XeHna: npu a;=> 3h,, Az,=0unnpun a,<3h,, Az, =0,25h,,.

ITuHus ypesa

-0,75h,,

D S S RS
ay

P

X

A

Y

.

Y

.

.

.

—
— T g i ————— : ..

_..-l||||.
[MoBepXxHOCTb BOAbI |

Py OTKaTe BOJHbI P,

Pr

PucyHoOK 28 — 3ntopbl BONHOBOIo AaBneHus Ha BEPTUKAIIbHYIO BONMHO3AWMWTHYIO CTEHY MPU OTKATE BOJIHbI

8.1.5 BonHoBoe gasnexue p, kl'a, Ha KpUBONMUHEWHbIW y4aCTOK CTEHbI HEOBX0ANMO NPUHKUMATL Mo 3MNHpe
BOJTHOBOIO AaBJIeHUA Ha BEPTUKANbHYH CTeHY cornacHo 7.3 ¢ OpUeHTUPOBaAHMEM 3TOM 3MOPbI N0 HOpMaIu K
KPUBOJTMHEWHOW NOBEPXHOCTU (CM. PUCYHOK 29).

—

7

PUCYHOK 29 — Jniopa gasrieHus BOJSTH HA KPUBOJIMHEWHBIN y4aCTOK BOJTHO3AWMNTHON CTEHb

3.1.6 MakcMmanbHble 3Ha4YeHNA TOPU3OHTANbHbIX Py oy, Py ins, KH, N BEPTUKANBHOW P, KH, NpoeKL M paBHO-
OeWCTBYyOLLEeN NMHEeWHOW Harpy3Ku OT BOJTH Ha 31leMeHT OYyHbl He0OXoaMMO NPpUHUMATL Mo 3npam BOKOBOTO U
B3BelluBatoLLlero BoJfiIHOBOro fJasneHua (cM. pucyHok 30). Npu 3TOoM 3Ha4YeHUA BOMHOBOMO AaBneHUsa Ha

BHELLHIOW P4, KA, 1 TeHeBYIO p;,, KI'a, rpaHu ByHbI 1 COOTBETCTBYHOLLNE BO3BLILLEHUS rpeBHSA BOSHbI M., ¢, M, U
Nine, M, ONPEAENsT No popmynam:

Pext (int) = % K, pgh (1+0052 o), (89)
Pext Pint
next — peg 3 nfnt — p!g ! (86)

rae K, — KoadppruUMeHT, NpUHKMMaeMbIN Mo Tabnuue 26, B 3aBUCUMOCTU OT yrna o. noaxoaa opoHTa BOSTHbI K byHe
(B COOTBETCTBUM C npunoxkeHnem [ ).
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TeHeBan rpaHb . BHeLUHASA rpaHb

Beper

1-1

Pac4yeTHbIN ypOBEHb

NN NI NIYNIYLNIYNIY SN N

| |

| |

Px‘nf ||I||!I||I|| Pexr
P,

PrucyHok 30 — 3nopbl BONHOBOIO AaBneHns Ha ByHy

Tadbnwnuya 26 — OnpegeneHne NPUHUMAEMoro kKoadhpuuneHTa K, B 3aBUCUMOCTHU OT yrna o nogaxoga ppoHTa BOJIHbI
K OyHe

MpaHb GyHb! ctg o KosuuneHT K, Npn 3Ha4eHUu %
0,03 n meHee 0,05 0,1 0,2 n bonee
BHewHASA — 1 0,75 0,65 0,6
TeHeBas 0 1 0,75 0,65 0,6
0,2 0,45 0,45 0,45 0,45
0,5 0,18 0,22 0,3 0,35
— 0 0 0 0

8.2 Harpyslwl OT CYyAOBbIX BOJIH Ha KpenineHnA Geperoa KaHalloB

8.2.1 BblCcOTY cyaoBOW BOMNHLI hy,, M, ONpegensaT no gpopmyne

i

vV od

A — 9 adm S , (87)
sh
g \ /
ae ds 1 Zu — OCdadKa 1 AJTNHa Cyﬂ,Ha, M,

6 — KOSCbeI/ILI,I/IEHT NOJIHOTbI BOAOM3MELLEHWA CYHA,

Vadm — AOMNyCKaEMaHA Mo sKCriyatTauNOHHbIM TDESOBHHMFIIVI CKOPOCTb CYAHA, IVI/C, orpegelidemMas no cbop-

MyT1e

42



FOCT P 55260.1.6—2012

n+arccos(1-k,) 5

[6 cos . (1-k, )] g%, (88)

Vadm = 0,9

\

e k, — OTHOLUeHWe MOABOAHOM MIOLWAAM MONepeyYHoro ceveHuss cyaHa K Mrollagm XXUBOTO CeuveHUs
<aHana A, m?:

b — WunpuKHa KaHana, M, no ypesy BOAbl.
8.2.2 BblcoTy HakaTa h,,, M, CY10BOW BOJTHbI HA OTKOC (CM. PUCYHOK 31) crneayeT onpeaendTs rno dpopmyne

2
0,5h, + 0,05 ctgp —29m

_ g 89
Misn = Bsi 1-0,05 ctg ¢ ’ (83)

rae by, — Ko3ppUUNEHT, NPUHUMaeMbIA 4N OTKOCOB, 0ONMULOBAHHLIX CMTOWHLIMU MAXWTaMKU, paBHbIM 1,4, Ka-
MEeHHbIM MoLeHnem — 1,0 n kameHHon Habpockon — 0, 8.

8.2.3 MakcumanbHoe 3HayYeHWe nNUHENHOW Harpyskum OT CyAOBOW BOJIHblI Ha KpenneHust beperos
kKaHanoB P, kKH/M, OO0MKHO npuHMMAaTbLCS MO 3MnpamM BOMHOBOrO AaBneHust (M. pucyHok 31). Npu aTom
3Ha4eHuUs p, Kla, onpenensaT B 3aBUCUMOCTU OT Z Mo popmMynam

- MPU HaKaTe BOSHbI HA OTKOC, YKPEnneHHbIW nnMTamMmn (CM. pucyHoK 31a):

Z=2,=-h.,, p1 =0, (90)
z=2, =0, p, =1,34pghy,, (91)
z=25 =15hy, { 1+ctg%0 , p, =05 pghy, (92)

-MPU OTKAaTE BOJIHbI C OTKOCA, YKPEIJIEHHOTO NJTMTAMM (CIVI. PUCYHOK 31 6)

zZ=2, =Az; p=0, (93)
z=2z, =0,5hg,, by =-pg (0,9hg,—-AZy), (94)
£=23=Upp P3 = P2; (99)

- IpY NOX6WHE BOMHbI Y BEPTUKANbHOW CTeHbI (CM. pUCyHOK 31 B):

Z=2, =Az, pi =0, (90)

z=2, =0,9 hg, po = —pg (0,90, — AZy), (97)
Z=23 =dgsp P3 = Po, (98)

Z=24 =dsp+dp, py =0, (99)

rae d.., — rnybuHa HM3a KpenneHus oTkoca, M;

d, — rnybuHa 3abuBKU LUMYHTA, M;
AZ; — MOHWXKEHWE YPOBHS BOAbI, M, 3a KpenneHnem bepera kaHana scneactane ounstpauny, npuHMMaemoe
PaBHbIM:

0,25 hsh — OJ1A KpEINerHWA NMpoTHA>XEeHHOCTBHO MO OTKOCY OT PACHETHOIO YPOBHA BOAbl MEHEE 4 M c BOOO-
HENPOHWUAEMbIM YTIGPOM,

0,2 hsh — J1A4 KpEerui1eHUA NPpoTA>KEHHOCTBHO MO OTKOCY OT pACHETHOIO YPOBHA BOAbI boneed mc YNOPOM B
BMOE KaMeHHOW NMPN3MBbl,

0,1 hy, — ANA BepTUKaNbLHOW LLUMYHTOBOU CTEHKN.
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NN

Pac4yeTHbIN ypOBEHb

N

Pac4yeTHbIN YPOBEHb

J1HO

\/
AN N

d — PHU HAKATe€ BOJIHbl HA OTKOC, O — NpKY OTKATE BOJIHbI € OTKOCA, B — TPK noxoduHe BOMHbI ' BepTHI{aﬂbHOI;I CTEHbI

PucyHok 31 — 3nopbl AaBNeHUs1 CyaoBbIX BOMH HA KpenneHus beperos KaHanos

9 Harpy3ku ot cyaoB (NnaBy4YuX OOBHLEKTOB) HA rMAPOTEXHUYECKUEe COOpPYXKeHUs

[Mpu pacyeTe rMapOTEXHNYECKNX COOPYKEHWNIA HA Harpy3kn OT cyaoB (NnaBy4mnx o6bEKTOB) HEOOBXoANMO
onpeaensitb:

- HAlIPY3KKN OT BETPA, TEHEHNHA 1 BOJIH HA TJ1daBYHNE 0bbekTbl cornacHo 9.2—9.4;

- HArpy3Kku oT HaBana Ha npuyanbHOe COOPYXKEHWEe NPULLIBAPTOBAHHOIO CyaHa Npy AeNCTBUN BeTpa, TeYe-
HUS 1 BOMH cornacHo 9.7;

- Harpys3kn OT HaBana cygHa npu ero noaxoae K MopTOBOMY MpUYasisHOMY COOPYXKEHWUIO COrnacHo
0.8—9.10;

- HArpy3Kn OT HaTSKeHWS LLBApTOBOB NPW AeNCTBUK Ha CyaHO BeTpa U TedeHus cornacHo 9.11 1 9.12.
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9.1 Harpy:?.l(u OT BeéTpa, Teé4eHUA U BOJTH Ha NinaBy4diue 00BbEeKTbI

9.1.1 NonepeyHyto Wq, KH, n npogoneHyo W, KH, cocTasnsaoLime Cunbl OT BO3AEUCTBUA BETpa Ha niiaBy-

yne obbeKThl chiegyert olfpeanesiAaTb o cboplvlynarw:
- A4 CyaoB U MiaByHUX NpUHalioB C CLLUBAPTOBAHHBIMW CYyAdaMK.

— 4Nn—>5 2z
W, =736-10° AV2E, (100)
W,=49,0-10° A V2 E, (101)
- J1A TU1aByHMX A OKOB.
_ — 2
W,=79,5107 A,v, (102)
W,=79,5-10" A v2, (103)
rae Ay M A, — COOTBETCTBEHHO bokoBas U Nobosas HaaBoAHbIe NNOLAAM NapyCHOCTW (CUNY3TOB) NiaByqMX
0O BHEKTOB, M*:
Vq nv, — COOTBETCTBEHHO MNONepe4HYHad M NpoaoJibHAAd COCTABJTAKOLLNE CKOPOCTU BETPA obecnevYeHHOCTLIO

2 % 3a HaBUrauWoHHbIW Nepunon, M/C;
& — KO3hdULUMEHT, NPUHMMaEMBbIA No Tabnuue 27, B KOTOPOW a;, — HanbonbLUNA ropU3oHTanNbHbLIA pa3Mep

nonepe4Horo i NnpoaocJibHOIo CUIysTOB HagBOOHOW YacTK J1aBy4elro obbekTa.

[TpnmeyaHune—Illnowaan NapyCHOCTM oNpeaensioT ¢ y4eTOM NNowagen 3KpaHMpyoLWKMX nperpag, pacnono-
>XEHHbIX C HABETPEHHOW CTOPOHBI.

Tabnwuwuya 27 — OnpegeneHvne npuHUMaemoro koadbduumeHta & npw
HanbONbWEM CUINY3TE NNaBy4ero obbekTa ay
Hanbonbwnn pasmep cunyata nnaeyyero obbekra a,, M Koapdbuument &
no 25 1
50 0,8
100 0,65
200 v bonee 0,5

9.1.2 lNonepeyHyto Q,, KH, 1 npoaoneHyto N,, KH, cocTaBnsioliMe cunbl OT BO3AEUCTBUA TEYEHUS Ha
nnaBy4mii 0OBLEKT onpeaensoT no dpopmMmynam

Q, =059 Av?, (104)

N, = 0,59 Av?, (105)

rne A, A,— cooTBETCTBEHHO BokoBast M NoboBast NOABOAHbIE NIOLLAAM MAPYCHOCTU MNaBy4nX 06 HLEKTOB, M2;
vV, 1V, — nonepeyvHas n NpoaosbHasa cocTaBNAOLLINE CKOPOCTU TeUeHNs obecneueHHOCThLo 2% 3a HaBuUra-

LMOHHBLIV Nnepuoa, Mm/c.
9.1.3 MakcumManbHble 3HavyeHUd nonepeyvHo @, KH, 1 npogonbHoU N, KH, ropnM3oHTaNbHbIX CAJ1 OT BO3EW-

CTBHA BOJIH HA njiaBy4yne 0OBEKTHI cnegyert ornpeaceiidTb No CbOpIVIyJ'IaM

Q = X11pPghA;, (106)
N = xpghA;, (107)

rae y — KoadPUUUEHT, NPUHMMAaEMbIN MO PUCYHKY 32, Ha KOTOPOM d, — ocagka niasy4vero obbekTa, M;
V4 — KOSMPULMEHT, NpuHMMaeMbld No Tabnuue 28, B KOTOPOW &, — HanbOoMbLUNK rOPU3OHTalbHbIWM pasmep
NPOAONBHOro CKUNyaTa NoABOAHOW YacTK NnaBy4vero obbekra, m;
h — BbicoTa BONH obecne4YyeHHOCTLIO 5 % B cucTeme, M;
A n A, — obo3HaveHUs Te e, YTon B 9.1.2.
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PucyHok 32 — [ paduk 3Ha4YeHUn Ko duumneHrta y

Tabnwnua 28 — OnpegeneHne NPMHMMAEMOro kKoappnumneHTa g;

a- ﬁ KoacppuumneHT g,
0,5 n meHee 1

1 0,73
2 0,5
3 0,42

4 n bonee 0,4

[TpumedaHnwne—Illepnog nameHeHna BONHOBOW Harpy3kn NpuHUMaioT
PaBHbIM CpegHemMy nepuogy BOIH.

9.1.4 MNpwn pacyeTe rMAPOTEXHNYECKUX COOPYKEHWIA Ha AeNCTBME HArpy3oK, nepeaatoLnxcs oT niaBydnx
0OBbEKTOB Ha Marbl, KOPHEBbLIE YacTW NPUYANoB U aHKepPHbIe Onopbl (418 NPUHATOro KonnyecTsa, Kannbpa 1 AnvHLl
CBSI3€l, 3Ha4YeHNs HaTsKeHUs CBA3E B NepBOHa4YanbHOM COCTOSAHMW, MaccChl MoABECHbIX FPY30B U MecTa UX
3aKkpennieHns ), HeobxoaMmo onpeaensTh:

- FOPU30OHTalbHbIE Y BEPTUKalNbHbIE HArpy3Kk Ha COOPYXKEHNS N aHKEPHbIE OMNopPbI;

- HanbonbLUNE YCUNUA B CBA3SAX;

- NepeMeLLieHVsa NnaBy4Ynx oObeKkToB.

[TpnmeyaHue— Ha mopsix ¢ npunuBamm n oTNMBamMu onpeaeneHne yCunmn B arneMeHTax packpenneHuss
cneayeTt Npou3BoANTb NPU CaMOM BbICOKOM M CaMOM HU3KOM YPOBHSIX BOAbI.

9.1.5 Harpy3|<|/| Ha aHKEPHbIE OMNOPbl, YCUITUA B CBA3AX U NEpPEMELLEHUNA MNITaBYyHNX OOBEKTOB HEOGXOD,I/IMO
onpegesidaTtb € y4€10M AMNHaAMWKA OEUCTBUSA BOJTH. I'IpM 3TOM COOTHOLWEHNA NEPNOOOB CBOGOJJ,HI::IX N BbIHYXOEH-
HbIX KoNnedaHWiA MJ1aBYHNX 0bbeKkToB OOJKHbI MTPUHUMATBCA U3 YCIT10BUA HEAONYLLEHNA PE30OHAHCHbLIX SBNEHUMN.

9.2 Harpysl(u OT HaBdlla NPpULLIBAPTOBAHHOIO CyAlHa Ha COOpPYyXeHUue

ﬂl/lHEﬁH)/I-O HAlPY3KY OT HaBaJla NPpuMLLBapPTOBAHHOIO CY[Ha Ha COOPYXKEHUNE {, KH/M, noa AenCcTBUEM BETPA,
Te4eHUA N BOJIH, BbICOTA KOTOPbIX NMPeEBbILLAET AO0IMYCKaEeMbl€ 3HA4YEHNA MO T86J'II/ILI,e 29, onpegenAaroT Nno cboplvlyne

th}t
g =11 - (108)
rae Q,,; — nonepevHasa ckna ot CyMMapHOro BO3genUCTBUA BETPaA, TeHYeHUs 1 BOSTH, KH, onpeaenaemas cornacHo
9.2,9.31n94;
[, — AnuHay4YacTKa KoOHTaKTa cydHa C COOPY)XXEeHUEM, M, MPUHMMaeMasi B 3aBUCMMOCTU OT COOTHOLLEHUS
ONWHBLL npyyana L, M, 1 AfnHbI NpAMONMHEHOW YacTn bopTa cyaHa (unu obHoca) /, M, COOTBET-
CTBEHHO!
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-npnL>1—1[,=1
-npul</l— 1, =L.

[MTpumevaHnune — [nanpuyanbHOro ppoHTa, 0O6pPa3oBAHHOINO HECKONMbKUMK ONOPaMKU N Nnanamu, pacrnpe-
OerneHne Harpysky oT NMpULLBapPTOBAHHONO cyaHa cnegyet NpuHUMaTh TONbKO Ha T€ U3 HUX, KOTOPbIe pacrnonaraloTcs B
npegenax npssMorMHEMHOW YacTn bopTa cygHa.

Tabnwnua 29 — [onyckaemble 3Ha4Y€HUA BbICOThI BOMH Ase, ONA CyQHa C pacyeTHbIM BogounamMelweHnem D

Yron nogxona opoHTa BOJH K Honyckaemble BbICOTbI BOSH hso,, M, ANA CYAHA C pacqeTHbIM BOAOU3MELLeHUEM D, TbIC. T
onameTpanbHOW NNOCKOCTU
cyoHa o, rpap no 2 5 10 20 40 100 200 n bonee
1o 45 0,6 0,7 0,9 1,1 1,2 1.5 1,8
90 0,9 1,2 1,5 1.8 2 2.5 3,2

9.3 Harpysl(vl OT HaBalla CyAHa nNpu noaxone K COOpyxXxeHnr

9.3.1 KnHeTudeckyto aHepruto Hasana cyaHa E,, kDK, npu noaxoae ero K nopToBoMy npuyansHOMY Coopy-
)XEHWo onpeaenstoT rno dopmyne

2z
= :WD;' | (109)

rae D — pacyeTHOe BOOOU3MELLEHWEe cyaHa, T;
vV — HOopManbHas (K NOBEPXHOCTU COOPYKEHWSA ) COCTaBNSAOLLAs CKOPOCTU noaxoaa cyaHa, M/c, npuHUmae-
mMas no Tadnuue 30:
Y — KoadhdpuumneHT, npuHuMaemblid no Tabnuue 31. INpw aTom Ans cyaos, WBAPTYOWKMXCA B Dannacte unu
MOPOXHEM, TAbNUYHbIE 3HAYEHUS Y HEOBX0AUMO YMEHbLLLUNTL Ha 15 %.

[Tpnmevanune —[lpn onpegeneHnn KUHETUYECKOW 3JHEPIUM HaBana MOPCKUX CyaO0B BOOAOU3IMELLEHUEM OO0
5 TbIC. T, LUBAPTYIOLWMXCH HA HE3ALNLLEHHON aKBATOPUW, HOPMATSIbHYIO COCTABIMAIOLLYIO CKOPOCTU Nogxoaa, NPUHNMaemMyo
no tabnuue 30, cneayert yBenuumeatb B 1,5 pasa.

Tabnwnya 30 — OnpeaeneHne HoOpMarbHOW COCTaBIMAIOWEN CKOPOCTU Nnoaxoga cygHa v

HopmanbHaa COCTaBNAKOLAA CKOPOCTU NOAX0Aa cyfgHa v, M/C, ¢ pacy4eTHbIM BOAOU3MELLEHNnEM D, ThIC. T
Cyna
0o 2 5 10 20 40 100 200 n bonee
Mopckue 0,22 0,15 0,13 0,11 0,10 0,09 0,08
PeyHblie 0,2 0,15 0,1 — — — —
Tabnwuwuya 31— OnpegeneHne NPUHUMAEMOro KoagdununeHTa
KosdduuneHT na cynos
KOHCTPYKUUU MPUYaANbHBIX COOPYXEHUN Pepuu pla s
MOPCKUX PEYHbIX
HabepexHbie 13 ODbIKHOBEHHbLIX WKW PACOHHBLIX MAaCCUBOB, MACCUBOB- 0,5 0,3
rmraHToB, obonovek 6oNbWOro gnameTpa u HabepeXHble YrorkoBOro Tuna;
bonbBEPKN, HADEPEXHBbIE HA CBaWHbIX ONOpax ¢ NepPeaHnM LUMYHTOM
HabepexHble acTakagHoro nim MOCTOBOIo Tuna, HabepexXHble Ha CBaWHbIX 0,55 0,4
onopax ¢ 3agHUM LUMYHTOM
[Tupcbl 3cTakagHoOro N MOCTOBOro Tuna, nanbl NpuyanbHble 0,65 0,45
[1lanbl npuyanbHble TONOBHbIE UMW PA3BOPOTHLIE 1,6 —

9.3.2 lNonepeyHyto ropuaoHTanbHyto cuny F, kKH, oT HaBana cyaHa npu Noaxo/ie K Coopy>KeHno Heobxoau-
MO OnpeaenAaTb ANa 3aAaHHOro 3Ha4YeHVs dHeprumn Hasana cyaHa E,, kDK, no rpadpukam, nony4eHHbIM CornacHo
cxemMme pucyHKa 33, cnegys no HanpaeieHUIo LUTPUXOBOM TMHUM CO CTPENKamMu.
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Em’ KIK Eq 0 Fq Fq, KH

a — OT 3Heprumn E;,; 6 — ot Harpy3ku £,

PucyHok 33 — Cxema noctpoenus rpadmnkoB 3aBUCUMOCTU gedhopmMmaymnm oTOOMHOIo yCTponucTBa
(N Npu4yanbHOro coopyxeHus) f;

CyMmmapHas aHeprna aedpopmaunm E, ., KK, AomKHa BKNoYaTh aHepruto aedpopmaLinm 0TOOWHBLIX YCTPOUCTR
E., KIDK, 1 aHepruo gedgpopmMacium npudansHoro coopyxeHusa £;, kbxk. INpu E, > 10 E; BennunHy E; gonyckaetcd
He YYNTLIBATh.

JHepruo gedopmManunm npudansHOro coopyeHusa E;, Kbk, onpegensawT no oopmMmyne

2
Ej =54 (110)

rae ki — KoadULUUEHT XKECTKOCTU NPpUYarbHOrO COOPYKEHUSI B FOPU3OHTANIbHOM MOnepe4YyHoOM HanpasSieHUN,
kKH/m.
[MpoaoneHyto cuny F,, KH, 0T HaBana cyaHa npu nogxoae K COOPYXXeHUo onpeaensitoT no dopmyne

F,=UuF,, (111)

rae L — KoadpdULMEHT TPEHNUS, NPMHUMAaEMbIA B 3aBUCUMOCTW OT MaTepuana nueBo NoBEPXHOCTU OTOOMHOro
YCTPOWCTBA: MPW NOBEPXHOCTM U3 BeToHa unn pesuHsbl L = 0,5; npu AepeBsiHHOM noBepxHocTn L =0,4.
9.3.3 [Jonyckaemoe 3Ha4YeHne HOpManbHOW K MOBEPXHOCTU COOPY)KEHNS COCTaBMNAOLLLEN CKOPOCTM MNoaxo-

fa cyaHa v, ..., M/c, onpeaenstoT rno dopmyne

2E,
V —
adm \ WD ’

(112)

rae E,— sHeprus Haeana, k[, npuHuMaemas no rpadyikam, nony4eHHbIM COrMacHo cxXxeme pucyHka 33 Ons
cnyvasl HauMeHbLLEen AonyckaeMoi cunbl F, Ha NpuyanbHoe CoopyXeHue (Unu Ha 6opT cyaHa).

9.4 Harpy3|(v| Ha COOPYXEeHNA OT HaTAXEeHUA LIBapPTOBOB

9.4.1 HarpysKkn oT HaTS)KeHUA LWBAPTOBOB AO/MKHbI ONpeaensaTbCd ¢ y4eTOM pacrnpenesieHna Ha LUBapTOB-
Hble TYMObI (UK PbIMbl) NONepeYHoW cocTaBnsioLen cyMmMmapHO cunbl Q. KH, OT 4eNCTBUA Ha 0gHO pacyeTHoe
CyQHO BeTpa 1 TedeHuda. 3Ha4veHna Q. KH, npuHumMaroTca cornacHo 9.2 1 9.3.

BocnpuHumaemyto ogHon Tymoow (Mnn peiMom) cuny S, KH, Ha ypoBHe Ko3blpbKa (CM. PUCYHOK 34 ), He3aBK-
CUMO OT KOJIYecTBa CyAoOB, LUBAPTOBLI KOTOPbLIX 3aBeAeHbl 3a TymMDy, a Takke ee nonepeyvHyt S, kH,
NPOACIBHYIO S,, KH, N BEpTUKanbHYO S,, KH, Npoekuun onpeaenatoT no goopMyiam

_ Qtot
S = nsinocosf’ (113)
Qo
5, = St (114
S, = S cos o cos 3, (115)
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S, = Ssinf, (116)

rae n —uucno pabotaroLmx Tymb, npuHumMaemoe no Tabnuue 32;
o, f — yrmbl HAKNOHa WBAPTOBA, rpad, NpuHMMaeMsbie no Tabnuue 33.

JInHKMA KopaoHa

A A AV S AP

PucyHok 34 — Cxema pacnpegenenus ycunma Ha Tymoy OT HaTsKEeHUs1 LUBapTOBaA

Tabnwunua 32— Onpeagenenne 4yncna pabortarowmx Tymo n

HanGonbwana anuHa cyaHa [l . M HanbBonbluee paccroaHue mexay Tymbamun [, m Uncno pabotawowimx tymo n
50 n meHee 20 2
150 25 4
250 30 6
300 n bonee 30 8

3Ha4veHWe CcUNbl OT HAaTSXKeHUd WBapToBa S, KH, Ans cyaoB pedyHoro gonota Ao/MKHO NPUHUMATLCS Mo
Tabnue 34.

Cuny, nepegaBaemMyto Ha Ka)Xayto KOHUEBYO TYMOY HOCOBLIMW UNU KOPMOBLIMW NPOAONbHLIMU LLBAPTOBA-
MU, O MOPCKNUX CYAO0B C pacy4eTHLIM BogonamelleHnem bonee 50 Toic. T crnegyeT NpuUHUMAaTL paBHOW NMpoaoSib-
HOW cocTaBnsaroLen cymmapHou cunel N, KH, 0T 4E€UCTBUA BETPa U TeYEeHUS Ha NpuBapTOBaHHOE CyaHO, onpe-
nerneHHon cornacHo TpedoBaHnamM 9.2 1 9.3.

9.4.2 [1na cneunanmnanpoBaHHbIX NpUYasioB MOPCKUX MOPTOB, COCTOALLMX M3 TEXHOJIOTMYECKOW NnoLlagKky v
OTAENbHO CTOALLKMX NManoB, 3HaYeHUA cyMmMapHbIX cun Q... N, OT AEUCTBNA BETPA U TEYEHUSA, onpedeneHHble
cornacHo 9.2 n 9.3, OoMKHbI pacnpeaenaTbCd MexXxay rpynnamu LBapTOBHbLIX KAHATOB cneayroLumm obpasom:

- Ha HOCOBbIE, KOPMOBbIE NPoAOoSIbHbIE U NPUMXUMHBbIE KaHaTbl — Nno 0,8 Q,;, KH;
- Ha wnpuHru — no 0,6 Q,,,, KH.

Ecnu kaxaagqa rpynna LWBapTOBOB 3aBOAUTCA HA HECKOJ1EKO NanoB, TO pacnpeaeneHne ycunmym mexay HUMm
aonyckaeTcs NpUMHMMaTb paBHOMEpPHbLIM. 3Ha4YeHUs yrioB o U 3 (CM. pUcyHoK 34) 1 Yncno paboTtarowmnx Tymo
yCTaHaBNMBAKOT MO pacrofioXXeHWHo LBAPTOBHbLIX NMaJ1oB.

Tabnwuya 33 — OnpegeneHne yrnoB HaKMoHa WBapPToBa o, [3

[TonoxxeHus Yrnbl HAKNOHA WBAaPTOBAa, rpag
Cyna TYyMO Ha
Npn4abHOM o B
COOPY>KEHUN CYyOHO C Tpy30Mm CYAHO NOPOXHEe
Mopckue Ha kopaoHe 30 20 40
B Tbiny 40 10 20
PeYyHble, NaccaxXupckme v rpysonaccaxupekme| Ha kopaoHe 45 0 0
PeuHble, rpy3oBblie 0 Xe 30 0 0

[TpumedvaHwue—I[lpun pacnonoxeHnn WBAPTOBHbIX TYMO HA OTAENbHO CTOAWMX PyHOAAMEHTAX 3HAYEHNE
yrna B npuHumatot paHeim 30 rpag.
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Tabnwunuya 34 — OnpegeneHne 3HA4YEHUS CUIMbl OT HATSXKEHUSA WIBAPTOBA S Ansl cyaoB peyHoro gnora

Cuna oT HaTaxXeHuAa weapToBa S, KH, ona cynoBs
PacuyeTHOE BOOOU3MELLEHUE CYyOHA
K rpy3y D, TbiC. T Naccaxupckux, rpy3onaccaxunpekix, PYy30BbIX U TEXHUYECKoro dnota 6ea
TEXHU4YecKoro gpnora co cnnowHoOu CMMOLIHOM HAACTPOKA
HAOCTPOUKOW
0,1 n meHee 50 30
0,11 — 0,5 100 50
0,51 — 1 145 100
1,1 —2 195 125
2,1—3 245 145
3,1 —5 — 195
51— 10 — 245
bonee 10 — 295

10 JlepgoBble Harpy3ku Ha rugpoTexXHU4YeCKue COoOpyXeHus

10.1 OcHOBHBbIe NONOXeHUus

10.1.1 Harpy3|<|/| OTO Jibla Ha TmApoTEXHNYECKHNE COCPYKEHNA ACTIKHbI ONpeaesiaTbCH Ha OCHOBE CTaTHUCTU-
HYECKNX AddHHbIX O Cbl/l3|/| KO-MeXaHU4eCcKUX cBoWCTBaX Nbaa, rTMapoMeTeopPosiorM4eCcknxX 1 J1ieAOoBblX YCJI10BUAX B

panioHe COOPYXEeHWUS And nepunoga ¢ HanbonbLLUUMM NeaoBbIMA BO3AEUCTBUAMM.
10.1.2 INpoYHOCTHbIE XapaKTepUCTUKN Nbaa npu cxxatnn R, n usrnbe Ry, Mla, ocHOBHble MPOYHOCTHLIE

XapaKTepPpUCTUKHA, ollpedelidlollme 3Ha4eHne neaoBoOU HAlPY3KW CNPEdETTAROT MO cboplvlynaw

N
R, =\,1, ;(C,-mf)z, (117)
Re= 0,4 (Cy + Ay) (118)

rae N — KonnyecTBO CITOEB OQMHAKOBOW TOMLLMHBI, HA KOTopoe pa3buBaeTcs (Mo ToNLWMHe) paccMaTpuBaemMoe
nepsiHoe none. [Npu atom N > 3;

C;,— cpegHee (apnpmMeTndeckoe) sHaveHne MakcmMasibHOro npegena npovHOCTU Nbaa rnp 04HOOCHOM CXKa-
TvK, MIla, B I-M crioe npu Temnepatype f;, onpegendemMoe no onbITHbIM AaHHLIM (MeToguKa UCMbITaAHUW
Nbga Ha 04HOOCHOE CXXaThe AaHa B NpUNoXeHUn b);

A; — poBepuTenibHasA rpaHuLa cryvanHou norpellHoctu onpegenedun C, MIMa, onpegendemaa metogamiu
MaTeMaTU4eckon CTaTUCTUKN NMPpU 3adaHHbIX 3HAYEHUAX JOBEPUTENBHOMW BEPOATHOCTU O U KOJTMYEeCTBEe
napannenbHbIX U3SMepeHuA (MUCre UCNbITaHHbIX 00PasLOoB) N;

C, nA, — cpegHee (apudpmMmeTnyeckoe) saHa4YeHe NpPpoYHOCTU Nbda Ha OQHOOCHOE CXaTKue Npu nepexoae oT

nacTuUy4eckoro paspyLlleHud K Xpynko-nnactudeckomy, Mlla, B HIXKHeM cnoe paccMaTpyUBaeMoro
negaHoro nongd npu temnepartype t, U AoBepuTenibHas rpaHuLa crydvyaHou norpellHoCcTU onpeae-
nenunn C,, Ml'a, onpegengemble Tak e, kak C; U A, .

[Tpy OTCYTCTBUM ONbITHLIX AAHHBLIX AoNycKkaeTcsa NpuHKUMaTh 3HadveHusa (C; + A;) no Tabnuue 35 1 36.

10.1.3 PacyeTHagda TonwuHa poBHoOro nbaa h,, M, NPUHUMAaeTCA paBHOW:

- ANA NpecHOBOAHOIO Nbda esponenckon yactn Poccun 1 B panioHax Cubupu, pacnosioXKeHHbIX toxkHee 65°
ceBepHon WnpoTbl — 0,8 OT MakcMMansHOW 3a 3aUMHUKW nepuoad TonwmHbl nbaa 1 %-Hon obecneyeHHOCTH;

- NS panoHOB a3naTckon YacTn Poccuun, pacnonoXeHHbIX mexay 65° 1 70° cesepHow winpoTtbl — 0,9 oT
MaKkcUManbHOW TONWMHBLI Neda obecnevyeHHOCTbo 1 %:

- ANA paloHOB a3naTckon YacTu Pocciin, pacnonoXXeHHbIX ceBepHee 70° ceBepHOW LLUNPOThI — MakCUManb-
HoW TonwuHe nbaa 1 %-Hon obecneyeHHOCT ;

- AN MOPCKOTo JNibja — MakcumaribHoM TonwmnHe neaa 1%-Hon obecnevyeHHOCTH.

B 3uMHWIN Nepuno B cnyvae cMmep3aHns CoOopYXXeHWS ¢ neasaHbIM MofieM 3a Tpoe CyTOK M 6onee 40 MOMEHTA
HanbonbLUero BO3AeNCTBUA Nba Ha COOPYXKXEHWE pacHeTHas ToNLWMHA NbAa Ha rpaHuLLe COOpPYXeHne — nefa
MPUHUMAETCH MO AaHHbIM HATYPHbLIX HAbNOAEHWUIA, a MPU NX OTCYTCTBUWN OONMYCKAETCH TOSILLMHY NMPUMEpP3LLEro K
COOPYXEeHUIo Nbaa cHnTaTth paBHoW 1,5 hy,.
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Tabnwnua 35— OnpegenexHve npyHumMaemblx 3HadeHnn (C; + A

Temnepatypa nbfa B i-M cnoe negsaHoro nonsa t, °C

Tun KpucTannu4eckon CTPYKTYPbl NPECHOBOOHOIO
nboa 0 -3 -15 -30

3HaveHnna C; = A, Mla, npu o0 = 0,95, n =95

3epHUCTLIN (CHEXHbBIW) 1,2+ 0,1 3,1+0,2 48+0,3 58x+04
[Tpnamartndeckmn (ctonbyaTtbin) 1.56+0,2 3,56+0,3 5,304 6,5+ 0,5
BONOKHNUCTBIN (LWECTOBATO-UTONTBHAaTbLIN) 0,8 0.1 2,002 3,2x+0,3 3.8+04

l; — Temneparypa neaa B i-M crioe negaHoro nonsd, “C, onpeaensemas no onbiTHbIM AaHHbIM, a NPU UX OTCYT-
CTBUN — no hopmyne

;= 1t,z;, (119)

rae L, — temnepartypa nbja Ha rpaHuue Bo3ayx (unm cHer) — neg, °C, onpegensemas metogamMmm TENno- u Maccoob-
MEHa MNo AaHHbIM O TeMNepaType Bo3ayxa, TONMWMHE CHEXHOIo MoKPOBAa M CKOPOCTU BETPA UMW NMPUHNMAE-
Mas paBHOW CPEeaHECYTOYHON TEMNEpPATYpE BO3Ayxa 40 MOMEHTA PacCHETHOro BO3AENCTBUA Nbda Ha COOPY-
XeHne npu gaHHown TtonwmHe nbaa: 0,5 m—3a 5 cytok; 0,75 m—3a 11 cytok; 1,0 M — 3a 19 cyTOK;
1,5 M — 3a43 cyToK; 2,0 M — 3a 77 CyTOK,;
Z;— paccTosHue OT rpaHuubl neg — Boga 4o cepeauvHbl /-ro ¢nos B Aonsx ToNWWHb NegsaHoro nons.

[TpnmeyaHne— B nepuog BeceHHero negoxoga gonyckaetca npuHumath L, = 0 °C npu nepexone
TeMneparypbl BO34AyXa 4Yepe3 HOMb A0 MOMEHTa pacyeTHOro BO3AEUCTBUA INbAa HA COOPYXEHWe Npu gaHHOW
TonwwuHe nega: 0,5 m — 3a 1 cytkm; 1,0 M — 3a 5 cy10K; 1,5 M — 3a 11 cyToK; 2,0 M — 3a 19 CyTOK.

Tabnwuya 36 — OnpegeneHve npyuHMMaeMblx 3HadveHun (C; + A))

§ Konn4yectBo Xuakou ¢asbl B I-M cnoe nefsaHoro nona v, %
Tun Kpuctannuyeckoun

CTPYKTYPblI MOPCKOro nega 1 10 25 50 100 200

3HadveHua C. £ A, Mla, npyu oo = 0,95, n =95

3EepPHUCT bI 8,4+ 0,5 6,0 + 0,5 3404 1,6 £ 0,2 1,0+ 0,2 0,8 £ 0,2
BONOKHUCTBIN 6,0+ 0,5 3,904 1,9+ 0,2 0,7 £ 0,1 0,4 £ 0,1 0,3 £ 0,1

V; — KONMU4YeCTBO Xunakon asbl B i-M crnoe negsaHoro nons, %, onpegensemoe no «OkeaHorpagunyecknm tabnn-
Lam» Npwv 3a4aHHbIX 3HAYEHUAX TeMnepaTypbl U CONEHOCTU nbaa t: n s;

t, — TemMnepartypa nbga B i-M crnoe negadoro nongd, °C, onpegensaemas rno onbiTHbIM AAHHbIM, @ NPU UX OTCYT-
cTBUN — o dopmyrne

ti=(t,— ty)z; + 1y, (120)

rae t, — Temneparypa nbga Ha rpaHvue neg — Boga (temnepartypa samepsanus), °C, onpegensemasn no «OkeaHo-
rpacpuyveckum tabnuuam» npu 3agaHHOM 3HAY€HUM COMEHOCTU BOAbI S,
t,, Z; — 0D03Ha4eHns Te xe, YTo B hopmyrne (119) Tabnuubl 35;
S;— CONEHOCTb NbAa B /-M CIoe easdHoro noss, onpegensemMas no OnbiTHbIM AaHHbIM, a NPU NX OTCYTCTBUN
NpUHUMaemMas OgMHaKOBOW Mo ToNWwMHe nonda n pasHon 0,2 s, Anda nNbaa BO3pacTomMm 40 ABYX MECAUEB UK
0,15 s, 4ns Nbga BO3pacTom gea mecsua n bonee.

10.1.4 CTpoeHne NnegdaHoro nong (no TonwuHe) onpeaenseTca rno AaHHbIM Kpuctannorpadpnyeckoro uccre-
OOBaHUSA, a NpU UX OTCYTCTBUK AonyckaeTcd NpUHUMaTB:

- NeasIHOW NMOKPOB OTKPbLITLIX 03ep, BOAOXPaHWUITALL, U KPYMHbLIX PEeK COCTOUT U3 3ePHUCTOro U NpuamMaTmyec-
KOro NbAoB;

- NegsaAHOoN NOKPOB MOpPEeW U YCTbeBbLIX y4aCTKOB pekK, BrnagaroLlmnX B MOPS, COCTOUT U3 3€PHUCTOrO U BOJIOK-
HACTOrO NbAOB;

- TONLWMHA CNosi 3ePHUCTOro Nbaa, pacnofararollerocsl B BepxXHen YacTu neasHOoro nokKpoBa, COCTaBMAET
0,25 h,, a ToNWKMHa cnosi NpMaMaTuieckoro Unu BonokHucToro nega— 0,75 h,.

5



FOCT P 55260.1.6—2012

[TpumevaHuns

1 HacTtosiwume TpeboBaHnA pacnpoCTPaHATCA HA NPEeCHOBOAHbLIN M MOPCKOW OAHOMETHUA nea.

2 [loBeputenbHasa BEPOATHOCTL 3HAYeHUU R, 1 Ry npu pacyeTtax negosbix HAarpy3ok Ha coopyxeHus |l n Il knaccos
npuHsaTa o = 0,95, a ana coopyxenunn | knacca npm cooTBETCTBYIOWEM 0O0OCHOBaAHMM JONYCKAETCH Ha3HavaTh OONbLUYIO
OOBEPUTENBHYIO BEPOATHOCTL, HO He Bbiwe o = 0,99,

3 [Ina mopen apKTU4ecKkoro n 4anbHEBOCTOYHOIO 6ACCENHOB HArPy3KM Ha COOPYKEHUS YTOYHSIOTCA MO ONbITHLIM
ONAaHHbIM.

10.2 Harpy3ku oT negaHbIX Nofien Ha COOpYyXeHUus

10.2.1 Cuny oT BO3OeUCTBUSA ABMXKYLLMXCA NeasaHbIX NoNen Ha Coopy)XeHUa ¢ BepTUKanbHOW nepegHen
rpaHbo onpeaenstoT:
a) OT BO3AENCTBUNA NeJaHOro nongd Ha otaeflbHO CTOALLYIO Onopy (CM. PUCYHOK 35), Cc NepeHeN rpaHbio B

BUAE TPEYIOJIbHUKA, MHOTOIPaHHWUKa WK NMOJTYUWUPKYJIBHOTIO OHEPTAHUA chp, MH, no cboplvlyne

F,, = 0,04vhy \ MAKpk RclgY; (121)

0) OT BO3AEWNCTBUSA NIeQAHOr0 NOSIA Ha CeKLMI0 MPOTAXKEHHOIO COOPYXXeHUs (CM. pucyHok 36), F. ., MH, no
dhopmyne

Fow=0,07vhy v AKR;, (122)

A€ V— CKOPOCTb ABWXEHUS TeaSAHOro nons, M/c, onpeaensemast no AgaHHbLIM HaTYPHbIX HAbNoaeHU, a nNpu nx
OTCYTCTBUM NPUHMMALOT ee paBHOMW:
1) ANga pek N NPUNUBHBLIX y4aCTKOB MOPEN — CKOPOCTU TEeYEHUS BOAbI;
2) Ans BogoxpaHunuu, n mopen — 3 % OT 3HaveHust ckopocTtn BeTpa 1 %-Hon obecne4vyeHHOCTU B
nepuoa ABMXXeHNA NbAaa;
m — Ko3adpdnUWEHT, NpUHMMaeMbli nNo Tabnuue 37;
A — MaKcumanbHaa nnowags neasHoro nons (Mnu cymmapHasi nniolwagb HeckoNbKUX NeasaHbIX Nosien,
okasblBatloLMX gasneHne gpyr Ha apyra) 1 %-Hon obecnevyeHHOCTH, MZ, onpegensaemMasi no HaTYPHbLIM
HabnoaeHUAM B JaHHOM UMY CMEXHbIX MYHKTAaX;
kK, — KoaddpnUMeHT, NPUHUMAaEMbIV No TabnuLe 38;
K, — Ko3dpPULMEHT, NPUHMMAaEMBIN No Tabnuue 39;

Y — NOJIOBMHA YIiJ1la 3d0CTPEHUA I'IEpELI,HEﬁ [PAaH OlNGPbl B NJlaHE Ha YPOBHE ﬂEﬁCTBI/IFl JibAd, Irpag (JJ,J'IFI
OMNopbl C I'Iepeﬂ,HEIz [PAaAHbO B BUWAE MHOTOIPaAaHHWKA UITA NOJIYUNPKYIIBHOIO O4EepTaHUA TIPUHUMAKT
v=70°).

Y
Y
>
= = < Fow
SRS RS RS S RS /S TS 77 M
PUCYHOK 35 — Cxema npunoXxeHus PUCYHOK 36 — Cxema npunoxe-
Harpy3km OT OABVXYLLErocsa NeasHo- HUST HArPy3KU OT OBUXYLWETOCS
ro Nosis Ha OTAENbHO NegsiHoro nomnst Ha Cekuuto

CTOSILLLYIO BEPTUKATBHYIO ONOPY COOPYXKEHUS
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Tabnwua 37 — OnpeageneHne npuHUMaemMmoro KoacdduumeHTa m

[na onop ¢ nepeaHen rpaHblo B BUAOE

Kos®PpUuunueHT popmbl

ONopbl B NnaHe TPEyrofibHUKa ¢ yrnom 3aoCTPeHusa B nnaHe 2y, rpag MHOTOFPaHHMWKa NpsIMO-

A5 60 75 90 120 NI NONYUUPKYJIb- VIONbHWUKa
HOIro oYvepTaHuns

m 0,41 0,47 0,52 0,58 0,71 0,83 1

[TpnmeyaHwue— B cnydyae BHe3anHOU NOABUMXKN CMEP3LLErocd ¢ onopov negsaHoro nons ans onopsbl ¢
nepegHen rpaHblo B BUAE TPEYroNibHUKA U NPAMOYrofibHMKa npuHnmaetca m =1, gns onop ¢ nepegHen rpaHbio B
BUAE MHOrorpaHHukKa unum nonyuupkynbHOro odveprtaHumsa m = 1,26.

Tabnwuya 38 — OnpepeneHne NPUHUMMAEMOro koaddununeHTa k;

3HaveHue b/h, RosbpuumenT K
0151 NPECHOBOAHOMO Nbaa 0151 MOPCKOro nbaa

0,3 n meHee 5,3 5,7

1 3,1 3.6

3 2.5 3,0

10 1,9 2,3

20 1,8 1,9
30 n bonee 1,5 1,5

[TpumedyaHne—b— wWKMpnHa ONOPbI UINMN CEKLUMN COOPYXKEHNA NO PPOHTY Ha YPOBHE AENCTBUA NbAa, M.

Tabnwua 39 — OnpeoeneHne NnpuHUMaemMoro kKoagduumneHTa Kk,
3Ha4vYeHue éT,C_1 KoatppmuneHT K,

10~ n meHee 0,1

5-107° 0.9

1045104 1,0

10~ 0,8

51073 0.5

10~2 n bonee 0,3

[TpumedaHne — . — 3apPEKTUBHAA CKOPOCTb AePOopMaLnm NbLa B 30HE €ro B3aMMOAENCTBUA C OMOPOU,
¢!, onpepensiemas no opmyne
e.=v/4b. (123)

[lpyn aTOM Harpyska F ,,
onpeaensemMon no gopmyne

onpeaeneHHas no gopmyne (121), He MoxeT bbITb bonbLle Harpysku Fp, ,, MH,

Fpp = MKy K, ROy, (124)

a Harpyska F. ,, onpegeneHHas rno gpopmyne (122), He MoxeT ObITb bonbLUe Harpysku F, ,,, MH, onpegenaemon
no popmyne

Fp w = kk, R.bhy, (125)
rae kK — koappuuneHT, npuHuMaemslii no Tabnuue 40.
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Tabnwua 40 — OnpegenenHne npuHMmMmaemMmoro kKoadduvymneHTa k

3HauveHun b/h KoathduumeHr k
0,3 n meHee 1

1 0,9

3 0,8

10 0,6

20 0,5
30 n bonee 0,4

Cuny oT BO34eUCTBUA NeasHOro nonsi Ha onopy ¢ nepegHew rpaHbio B BUAe NpsiIMOYronbHUKa onpeaenaioT
no popmyne (1206).

R. v h,— obo3HaveHua Te xe,4toB 10.21 10.3.

10.2.2 Cuny oT BO3AeNCTBUSA OABWXKYLLErocs negsaHoro nongd Ha oTaenbHO CTOSALLYHO KOHUYECKYIO Onopy
(CM. PUCYHOK 37) UNKU KOHUYECKUI Neaopes NonyLupKynsHOro odepTaHug npy OTCYTCTBUU CMep3aHUd CO NbAOM
onpeaensoT Nno opMyam:

- TOPN3OHTaNbHYH COCTaBMAKLLYIO CUNbI F;, D MH,

Fhp = [kh,1 Ry hy + Kn,2 pgh,d” + Kp,3 Pghd(dz_dtz )]kh,zl; (126)

- BePTUKANbHY COCTaBNANOLLYHO CUTbI ijp, MH,

Fv,p — kv,1 Fh,p T kv,Z pghd(d2 _df): (127)
a Ha CEKLMI0 OTKOCHOTo Npoduns (CM. PUCYHOK 38) UNK OTAENBHO CTOSILLYIO OMOPY MPSIMOYTOSIbHOMO ceve-

HWA C HAKNOHHOW NepegHen rpaHbio no popmynam
- TOPU3OHTAaSTbHYHO COCTaBRNAOLLYIO cnbl F, MIT,

Fh=0,1behdtg B, (128)
- BepTUKaNbHYIO cocTaBnsaloLwyo cunel F,, MH,
F, = F, ctg B, (129)

rae Ky, 1, Ky,  — KO3 PULIMEHTbI, NpUHUMaeMble Nno Tabnuue 41;

Kh 3, Kn 4, Ky 1, Ky o — KOS PULMEHTBI, NPUHMMaeMble No Tabnuue 42;

0 — MNOTHOCTbL BOAI, KI/M®:

g — ycKkopeHue ceBobogHoro nageHus, pasHoe 9,81 M/C?:

d — anameTp KoHyca no BaTePSIMHUN, M;

d; — BEPXHUW OMAMETP KOHyca, M;

B — yron HaknoHa obpasyoLlen KoHyca (nepegHen rpaHn COopYXXeHUA OTKOCHOMO NPOdUISA) K FOPUSOHTY,
rpag;

R, h,, b — 0bo3HaveHNa Te xe, 4To B 10.2,10.3 1 10.5.

R B
— 2 ‘F
il
T
vy
AR Lhinn
- Fro_
roatiff—
o J N \ﬂr \‘,T \T \‘r \T \T \‘T \7 \T \T \‘v \T \‘T

PUCYHOK 37 — CXema npunoXxXeHust Harpy3ok OT ABUMXKYLLErOCs NeasiHoro nosns
Ha OTAENbHO CTOALLYIO KOHUYECKYIO OMnopy
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PucyHok 38 — Cxema npunoXXeHns Harpy3ok OT ABMXKYLWLErocs negsaHoro rnons Ha CoopyXeHne OTKOCHOro npodouns

Tabnwuya 41— OnpegenexHne NpUHUMAEMbIX KOIMPULNEHTOB Ky, 1, Ky -

3nauenmne pgd?/Rh,, KoappuLeHTs!
km kh,2
i 1,6 0,31
0.9 1, 0,24
1 1,7 0,21
> 1,9 0,11
10 2,1 0,08
-~ 2,9 0,05
>0 2,9 0,02
100 35 002

Tabnwua 42 — OnpegeneHne NPUHUMAEMbIX KOSPPULNEHTOB Ky 3, Ky 4, Ky 1, Ky 2

3Ha4veHune 3, rpan KoacbpuumeHT!

Kp 3 Kp 4 Ky, Ky, 2
20 0,25 0,7 2,2 0,041
30 0,27 0,9 1,6 0,042
40 0,31 1,3 1,1 0,039
50 0,36 1,8 0,8 0,034
60 0,46 2,6 0,5 0,026
70 0,67 5,3 0,3 0,017
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OkoHyaHue mabnuues! 42

[TpumevyaHuna

1 aHHble 3TON TAabnuubl COOTBETCTBYIOT KOSMMULMEHTY TPEHUA MEXAY NbAOM U COOPYXEHUeM, paBHomy 0,15.
2 B crnyyae noaBmXKM CMeEpP3LIErocsi ¢ KOHUYECKUM COOPYXEHWEM NeasHOoro rnons ropusoHtanbHas cocTas-

nsawowas cunel F, , MH, onpegenserca kak Ha UMNMHAPUYECKYIO ONopy C pac4eTHOW WMPUHOW b, paBHOW AnameTpy
KOHyCa Ha YpOBHE OEUCTBUA Nbaa, no dopmyrne

Fh,f=k|3 Fb,p! (130)
e Kg — KO3MMOUUUEHT, NPUHUMAEMbIV MO Tabnunue 42;

Fp, p — 00O3Ha4eHue T0 xe, 4to B 10.5.

BeptukanbHas coctaBnstowas cunel F,, B 3TOM Cry4ae OTCYTCTBYET.

Tabnwuya 43 — OnpegeneHne NpUHMIMaemMoro koaguuneHTa kg

Yron HaknoHa ofpasyioLlen KoHyca B, rpag Koeq:uq)mumeHTkB
45 0,6
60 0,7
75 0,9
90 1

10.2.3 Cnny oT BO3AeNUCTBUSA OABNXKYLLEerocs neadaHoro nongd Ha CoopyXeHue, cCocTosiLLee N3 CUCTEMbI BEP-
TUKanbHbIX KOMOHH, F,, MH (cM. pucyHOK 39), onpefenstoT no popMyne

szntk»]kzFbj D (131)

rae n, — obLee YMCNOo KOJTOHH B COOPYKEHUN;
K 1 — KO3(hPULNEHT, onpeaenaemsiv rno qopmyne

_1
k;=0,83+0,17n; ?; (132)

K, — KOS PULMEHT, NpUHMMaeMbIA No Tabnuue 44;
ha Fp D b n k— obosHadeHUa Te xe, YtTo B 10.3 n 10.5.

Tabnwuya 44 — OnpepeneHne NPUHMMAEMOro koadduuneHTa ks
3Ha4veHue b/a KoappuuneHT k,
0,1 n meHee 1
Kp
0,5 0,55 + 0,45 3
1 Kn
K

[Tpumevanus

1 & — war KOINoHH, M;
kK, — KO3 PUUMeHT, NnpuHuMaemsi no tabnuue 32 npu (n: b) h;
Ny — YNCNO KONOHH B NEPBOM psay Mo PPOHTY COOPYKEHUA.

2 3HaveHus koadduuneHTa ky, onpeaeneHHsle no gopmyne (132), COOTBETCTBYIOT KO3MMMPULUMEHTY Bapuaumn
npegena npoYHOCTU nbga Npu 0gHOOCHOM CXaTuun, paBHomy 0,2.
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PUCYHOK 39 — Cxema npunoxXeHnsa Harpysok o1 ABUXYLWLErocsa negsaHoro nons Ha
COOPYXEHNE U3 CUCTEMbI BEPTUKAIBbHbIX KOMNMOHH

10.2.4 Cuny oT BO34eNCTBUSA OCTAHOBUBLLEroCA NeAdAHOro nons, HaranMBaloLerocs Ha CoopyXXeHue npu
OeUCTBUKN TeveHna Boabl U BeTpa F,, MH, onpegensaoT no goopmyne

Fs=(pu+py+pitpya)A, (133)
B KOTOPOW BEMMYUHbI P, Py, P; U P, 5, MIa, onpeaensatoTca no popmynam

p, =510 y2_ (134)
4 hv2
p, = 510 dVmax (135)
Lp,
p;=9,21 0‘3hdi, (136)
-8 |,
Py 2=210"8 Vi nax (137)
Ae V., — MaKCUManbHasd CKOPOCTb TevyeHUs BoAdbl Noao nbaoM 1%-Hol obecneyveHHOCTU B nepuog ne-
aoxoaa, Mm/c:
Vi max — MaKcuManbHas ckopocTb BeTpa 1%-Hoi obecnedeHHOCTW B nepuoj negoxoaa, M/c;
[, — cpeaHsst AnvHa negsiHoro Nonsi rno HanpaefieHUIO NOTOKA, NMPUHKUMAaeMast rno AaHHbIM HaTYpPHbIX
HaBMOAEHWI, a NPU UX OTCYTCTBUM AN PeK JoNycKaeTcsl NPUHUMATL L., paBHOW YTPOEHHON LLINPU-
HEe pPeKU, M;
] — YKINOH MOBEPXHOCTU MOTOKA;

h,n A — obosHaveHus Te ke, 4yTo B 10.3 1 10.5.
[pn aToM cuna Fg, onpeaeneHHas no gopmyne (133), He MOXeT bbITb bonbLue cunbl Fy ,, onpeaeneHHon no

dopmyne (125) npun k, =0,1.

[TpwnmeyaHune— PacyerHasa wmpuHa negsiHoro nonst NPUHMMAaETCs Mo AaHHbIM HATYPHbIX HAONKAEHW, a ANs
3aTBOPOB UINMN aHAMOIMMYHbIX COOPYKEHMN — He DBonee LWMPKUHbI NponeTa COOPYKEeHUS.

10.2.5 ToYKY NPUNOXKEHUS paBHOAEUCTBYIOLLLEN TegoBOW Harpy3ku, onpegeneHHon cornacHo 10.1—10.4,
HeobXxoaMMO NMPUHUMATL HUXKE pacyYeTHOro ypoBHSA Boabl Ha 0,2 h, B 3MMHUW nepunod, a B Nepuoa BeCeHHero
nepoxona —Ha 0,4h,.
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Harpysku Ha COOpYKeHUS OT ABWMXKYLLIErOCst TOPOCUCTOrO NeasiHoro rnons HeobxoanmMo yBennymMBaTh NyTeEM
YMHOXEHUA UX Ha KO3 PULMEHT TOPOCUCTOCTU K., MPUHUMAEMbLIN PaBHbLIM:

- Ans AsoBcKkoro, banTunckoro, Kacnunckoro, YepHoro n AnoHckoro mopen — 1,3;

- Ans benoro, bepuHrosa, apkTM4ecKkMx 1 JanbHEBOCTOUHbLIX Mopen — 1,95.

[1pn cooTBeTCTBYHOLLEM ODOCHOBAHWM goNycKaeTcd NPUHUMAaTL ONS apKTUYEeCKUX U JabHEBOCTOUYHbIX
Mopeun kK, = 2.

10.3 Harpy3ku Ha coopyXXeHus1 OT CNMOLUHOro NneasiHOro NOKpoBa Npu ero TeMmnepaTypHoMm
pacLlupeHnn

10.3.1 'opun3oHTanNbHYO NIMHEUHYIO Harpysky (Ha 1 M annHbl No PPOHTY NPOTAXKEHHOIO COOPYXKEHUSA) OT
CMNOLLUHOro NeasiHoro nokpoBa npwv ero TeMmnepartypHom paclimpeHnn q, MH/m, Heobxoanmo NpUHUMAaThL paBHOM
HanbonbLUEMY 3HAYEHUIO N3 MOJTYYEHHbIX 3a paccMaTpUBaEMbIW psig NeT.

3Ha4veHuqa q onpeaensaTcd no rpadgpukam pucyHka 40 npu 3agaHHbIX 3Ha4YeHUAX NepenagoB TeMrnepaTypbl
Bo3ayxa AB, °C, 1 COOTBETCTBYHOLLUX UM peasibHbIX M NMpUBeAeHHbIX TONWMHaxX neaa, h,, M, U h,,, M.

3HaueHUa AB crneayeT BblbupaTh U3 rpadprka xoga Temneparypbl Bo3ayxa no gaHHbIM CpOYHbIX Habnroae-
HUWA B NeaocTaBHbLIA Nepuoa Ans Kaxkaoro roga us paccmatpusaemoro psiga net (30 net n bonee) npu AnnTenb-
HOCTU nNepenaaoB oT 54 Ao 20 cyT.

3Ha4yeHna h. NpUHUMaloTCA paBHbIMIX CpeaHUM TOJILLUMHAaM Nbda 3a BpeMs nepenaga reMneparypebi.

3Ha4yeHua h,,,, M, onpeaenarT no gpopmyne

h.,=h.+143h +h,, (138)

rae h,— cpedHsas TOMLWMHA CHera 3a BpeMsi nepenaga teMmnepaTtypsbl, M;
h, — nobaBo4Hasa TonwMHa nbaa, M, npuHUMaemas no Tabnuue 44.

q, MH/M AO =10 °C
0,2

q, MH/m AQ =20 °C
0,2

PucyHok 40 — [pauk 3Ha4YeHUn Harpyskm g
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Tabnwunuya 45— OnpegeneHne npuHnmaemon gobaBovyHOM TONWMKMHLI Nbaa h,

HobaBo4Hasa TonwuHa nefa h., M, Npu cpegHen TemMnepartype Bosayxa 3a

CpeaHAs CKOPOCTb BETpAa 3a BpeMmA
BpemA nepenaga temnepatypbl 8_, °C

nepenaga TeMmnepaTypbl v, , M/C

0 - 10 — 20
0 0,57 0,46 0,39
2,0 0,32 0,26 0,22
5 0,16 0,14 0,12
10 0,05 0,05 0,05
20 0,01 0,01 0,01

10.3.2 Cuny oT BO3AEUCTBUA NedsiHOro NoKpoBa Ha 0TAeNbHO CTodllee coopykeHue F, MH, onpeagenaior
no popmyne
F.= k; gb, (139)

rae k; — koadppruneHT, npuHUMaemsin no Tabnuue 46;
b n g — 0bo3HavyeHUs Te ke, 4to B 10.51 10.10.

Tabnwua 46 — OnpegeneHve NpMHUMAEMOro KoapgpuumneHTa k;

3HadveHue L/b KoadppuuneHnt k,
1 1
5 2
15 4
25 6
50 10
75 14
109 17
[TpyumedvyaHune — L — paccTosaHne OT OTAENBbHO CTOALLENO COOPYKEHUSA
0o bepera nnu NPOTSHXKEHHOIO COOPYXKEHUSA, M.

[lpn aTom cuna F;, onpegeneHHaa no gopmyne (139), He MoxeT BbITh bonbLle cunbl F;,, MH, onpege-
naemoun no popmyne
Fp = Rsbhy, (140)
rae R, — obo3Ha4veHne To e, uto B 10.2.

10.3.3 To4ky NpUNoXXeHUa paBHOAENCTBYIOLLEN NeaoBOM Harpy3ku, onpegeneHHon cornacHo 10.10 n 10.11,
MPUHUMAKOT HUXKE pacyeTHOro YpoBHA Boabl Ha 0,25h...

10.4 Harpy3ku Ha coopy)XXeHUs1 OT 3aTOPHbIX U 3aXXOPHbIX Macc Nbaa

10.4.1 Cuny oT ABMXYLLENCcA 3aTOpHON Macchl NbAa Ha OTAEeNbHO CToALLY onopy F, ;, MH, onpegensatoT
Nno goopmyne

Fb,fz O,SmRbJ bhbﬂ:, (141)

rae Ry, ;— HOpMaTMBHOE COMPOTUBNEHNE 3aTOPHOW Macchkl Nbaa cmaTuo, Mla, onpeaensemoe no AaHHbIM
HaTYpPHbIX HABNAEHUIA, a NPU NX OTCYTCTBUM NPUHUMALOT PaBHbIMM!

- ONS y4acTKOB pek ceBepHee nNMHUK Bopkyta — XaHTbl-MaHcnnUck — KpacHosapck — YnaH-Yas — bnaroe-
LLleHCcK — HukonaeBck-Ha-AMype — 0,45 Mla;

- Mexxgy nuHuamMmn BopkyTta — XaHTbl-MaHcunck — KpacHosapck — YnaH-Yas — bnaroselleHcK — HukKo-
naeBcKk-Ha-AmMype U ApxaHrenbsck — KupoB — Yda — YcTb-KameHoropck — 0,35 Mla;

- toXKHee TMHUK ApXaHrenbck — KnpoB — Yda — YcTb-KameHoropck — 0,25 Ml 'a;

h, ;— pacdeTHasa TonnHa 3aTOpHOM Macchl, M, onpeaensemMas no AaHHbIM HaTypHbIX HabroaeHnn, a npu
X OTCYTCTBUM NO dhopmMyIie

hy, i =a;Hy |, (142)

rae a;— KoapULMEHT, NpUHUMaeMbl No Tabnuue 47;
H, ;— cpedHaa rnybunHa peku BbilLe 3aTopa Npy MakcManbHOM pacxoie BoAbl 3aTOPHOIo nepuoaa, M;

m, b — 0603Ha4veHnda Te xe, yto B 10.5.
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Tabnwnuya 47 — OnpegeneHne NpUHUMaemMoro Ko opununeHTa a;

3Ha4YeHune Hb’ , M KoadpdpuumeHT a,
3 0,85
5 0,75
10 0,45
15 0,40
20 0,35
25 0,28

10.4.2 Cnny OoT ABMXKYLLEWCS 3aXKOPHOW MacChl NbAa Ha OTAENbHO CTosLYo onopy F, ;, MH, onpeaensioT
Nno oopmyne

Fb,jszb,jbhj! (143)

rae R, ; — HOpMaTMBHOE COMPOTMBIEHNE 3aXKOopHOWN Macchl cmaTuto, MIMa, onpegensemoe no AaHHbIM HaTyp-

HbIX HabnaeHW, a Npu UX OTCYTCTBUK AonycKaeTcs npuHMMaTh paBHbIiM 0,12 MIa;

hj — pac4eTHas TomnLwmMHa 3axopa, M, onpeaensiemas rno gaHHbIM HaTYPHbIX HAabnoaeHU, a Npu NX OTCYT-
CTBUW gonyckaeTcsa NnpuHUMaTh paBHoW 0,8 oT cpeaHen rnybuHbI NOTOKA NPU pacxoae BoAbl 3aXKop-
HOro nepuoaa;

m, b — obo3HadyeHusa Te xe, utoB 10.5.

10.5 Harpy3ku oT npMMep3LUero K CoOopy)XXeHuto negsaHoro nokpoBa npyv UaMeHeHU YPOoBHSA BoAbl

10.5.1 BepTukanbHyto NMHEWHYO Harpysky (Ha 1 M AnnHbl N0 PPOHTY COOPYKEHUA) OT NPUMEpPS3LLEro K
COOPYXEHUI0 NTeasHOro nokposa npu MsMeHeHun ypoBHs sBoabl fy, MH/M (cm. pucyHok 41), onpeaensioT no

dopmyne

= 0,2k 4 hay | (144)

rae hy — naMeHeHune ypoBHA Boabl, M. [Npuatom hy < h..., ;
Nmax — MaKcMManbHaga ToMLWWHa neassHoro NokpoBa, M, obecneyeHHOCTLO 1%.

M
\/ YBI o
e e e ey e . . e S e . . e e B
o QVB_J'I_E
/YB é
B E
. vy
p 4
4]
=
S
NN N NI N N NN NN NSNS NN\ N\ NN N NN N NN NS
a 0

a) — npu NOHWXeHUU ypoBHA BOAbI (YB), ©6) — npu noebilweHnn ypoBHA BOAbI (YB), YBI1 — ypoBeHb BOAOLI Npu nepocrtaBe

PucyHok 41 — Cxema npunoXeHus Harpy3ok OT NPUMEpP3LLEro K COOPYXXEHUID
negstHoro NoOKpoBa npu namMeHeHnn ypoBHA Bogbl (YB)

10.5.2 MOMeHT cunbl, BOCNPUHUAMAaeMbIA 1 M NPOTAXKEHHOIO COOPYXEHUA OT npumepsLlero negaHoro
nokpoea, M;, MHM/M, npy nameHeHn ypoBHSA BoAbl (CM. pUCYHOK 41) onpeaenatoT no doopmMmyne

M, = 2,6h yh3., | (145)

rae hy, h,.., — 0003HaYeHna Te xe, 4to B 10.15.
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[Tpy aTOM MOMeHT cunbl M,;, onpefeneHHel no dopmyne (145), He MoXeT ObITL DONbLLUEe MOMEHTa
M, im MHM/M, Heobxoammo onpeaensaTs no popmyne

2
h Oc fim T O¢ ji
MZ = max( c,lim t,lfm) | (146)
’ 12
[Ae chﬁm — [1pegelibHOoe HAllpAXEeHWE B CKATOM CI10€E n3rmbaemoro NnegdHoro nokKpoeBa, I\/II'Ia, oripegesidemMoe

B cCny4vae NOHWXeHUA ypoBHA Boabl Kak (C; + A)) Anda HUKHEro cnog negaHoro nokposa npu Tem-
nepatype t, UK B crnyyae NOBbILWEHUA YPOBHA BOAbl BEPXHEro cnos negaHoro rnokpoea npu
Temnepartype .

Ciim  — NpeaenbHoe HanpskeHue B pacTAHYTOM croe narnbaemoro negsaHoro nokposa, Mlla, onpeaense-
MOe B cnydae NoHWXeHUs ypoBHA BoAbl Kak 0,3 (C; + A)) 4Na BepxHero cnosa negaHoro nokposa
npu TemnepaTtype f, LN B cny4dae noBblLLUeHWUd YPOBHA BOAbl HUXKHETO Cros NeadaHoro nokposa npn
TemnepaTtype {;;

C, A, t,nt, — obosHavyeHua cornacHo 10.1.
10.5.3 BepTukanbHyo cuny Ha 0TAEeNbHO CTOALLYIO ONOPY UK CBAUHBLIN KYCT OT NPUMEP3LLEro K CoOopyKe-
HWIO NesHOro MOKPOBa MNpU U3MEHeHWW YPOBHS BoAbl Fy ,, MH (CcM. pucyHok 42), onpeaenstoT no oopmMyne

Fop=kRs h% .., (147)
rae ke— koo MeHT, onpegensemMbli no dpopmyne
k:=0,6 + 0,15 D/h . (148)

rae D — nonepeyHbiv pasmep (QuamMmeTp) onopbl UM CBAWHOTO KyCTa, M;
R:wn h,,., — 0603HaveHns Te xxe, 4to B 10.2 11 10.15.

[TpnumedaHnwue — [llpn npamoyronsHon opme Onopbl B NiaHe co CTOpoHaMU b 1 ¢, M, NN ONs COOPYKEHUS,
COCTOSILLENO0 U3 CUCTEMbI KOIMOHH, UMW KyCTa CBaW C BHELWWHUMM rabaputamm OnopHOW 4acTtun Ha ypOBHE AENCTBUSA Nbaa

b n ¢, m, gonyckaertcs npuHumaTtb D =+ bc, m.

Fd. p

bt
0

=

NI NI NI NI NN - -

O /A /A A /A /A K K A /A,

a — Npu NOHWXeHUN ypoBHA BOObI (YB);
& — npu nosbllLEeHUN YyPOBHA BOObl (YB)

PUCYHOK 43 — Cxembl MpUNoXxeHust

PUCYHOK 42 — Cxembl NPUNOXEHUS Harpy3ku OT NPUMEPILLETNO K COOPYXKEHUIO

Harpy3km oT NpuMeps3wero K oTaensHo N3 CUCTEMbI BEPTUKAIIBbHbIX KONOHH neast-

CTOSILLLEN OMope neadaHoro nokKpoBa Mpw HOrO MOKPOBa MPU MNOBbLIWEHNUN YPOBHS
N3MEHEHNN YPOBHS BoAbl (YB) Boabl (YB)
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[TpumedaHune— lNpyn NoHWXEHUN YPOBHs Boabl (YB) cuna Fy  HanpasneHa BHUS3.

Kk
1,05
P oo
10
0,90 ‘

/

0,75
4
' bINA3 =1
- —-—" —
0.45 _
3 6 9 12 15
2a,/b

PucyHok 44 — [padunkn 3HavyeHnn koapdpuumnenTa K,

10.5.4 BepTuKanbHy0 CUIY HA COOPYXXEHWE, COCTOSILLIEE N3 CUCTEMBbI BEPTUKAITbHbIX KONTOHH, OT MPUMep3-
LLIlero K oriopam neasHoro rnokposa rnpu M3mMeHeHun ypoBHs Boabl Fy:, MH (cM. pucyHok 43), onpeaenstoT no

dhopmyne
Far=KFgp, (149)

rae K — KoahpuuneHT, onpeaensdemMbl Kak npoussegeHne KoapgpuuneHToB K, ans K-X KONOoHH (NPUHUMaEMBbIX
no rpadmkam pucyHka 44 npu 3agaHHbIX 3HAYEHNAX ay , U Ny o)

nf—1

K= 11K, (150)

rae a, — paccTosdAHne OT OCU MPOU3BONbHO BbIOpAHHOW OCHOBHOW KOMOHHLI 40 OCU K- KONOHHLI (CM. pU-
CYHOK 43), M;
b, ny, hypax W Fy, — 00603HaYeHNA Te xe, Yto B 10.5, 10.7,10.151n 10.17.
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[MpunoxeHue A
(o0s3aTenbHoOE)

JNneMeHTbl BOJIH Ha OTKPbIThIX U OrpaxgeHHbIX aKBAaTOPUNAX

A.1 lpn onpegeneHnmn arieMeHTOB BOJTH HA OTKPLITBLIX U OrpaXAeHHbIX akBaTOPUSIX HEODXOAMMO YYUTLIBATL Clieay-
loWne BONHOOOpasywme hakTopbl: CKOPOCTb BETPA (€€ BENUYUHY N HanpaBneHne), NPoAOIIKNTENBHOCTb HEMNPEPIB-
HOro 4eUCTBUSA BeTpa Hag BOAHOWU NOBEPXHOCTBIO, pa3Mepbl N KOHMPUrypaunio 0XBa4eHHOU BETPOM akBaTopuun, penbed
aHa n rmybunHy BogoemMa ¢ y4eTom KonebdbaHmnm ypoBHS BOAbI.

A.2 Pac4yeTHble ypOBHU BOAbl U XapaKTEPUCTUKN BETPA HEOBXOAMMO ONpeaensaTb No pesynerartamMm CTatTuCTUYECKON
00paboOTKN AAaHHLIX MHOronNeTHux (He meHee 25 nert) psagoB HabnwaeHnn B 6e3negHble ce3oHbl. [1pn 3TOM pacyeTHble
YPOBHU BObI AOIMKHbI ONPeaensiTbCs C y4eTOM MPUMBO-OTIIMBHBIX, CTOHHO-HArOHHbIX, CE30HHbIX U MOA0BbIX KoNnebaHuu
YPOBHEMW.

A.3 Pac4yeTbl 3NemMeHTOB BONMH HEODX0AMMO NPOU3BOAUTL C YHETOM AENneHus BogoeMa Ha cregyrowme 30Hbl Mo
rmyobuHe:

- rybokoBogHass — ¢ rmybuHon d > 0,5 id , [A€ AHO HE BNUSAET Ha OCHOBHbIE XapakTepUCTUKU BOIH;

- MenKkoBoaHasi — ¢ rmybuHoi 0,51, = d > d,,, rae AHO OKa3blBaeT BMUSIHWE HA Pa3BUTUE BOINH U OCHOBHbIE UX

XapaKkTEPUCTUKN;

- NpuborHaa — ¢ rnybuHon ot d., Ao d,, ,, B Npeaenax KoTopon HauMHaeTCsa U 3aBepluaeTcsl paspyLlleHne BOIH;

- NpuypesoBas — C MybuHoW meHee dg, ,, B Npeaenax KoTopon NMoTOK OT paspyLlUieHHbIX BOMH NEpUOANYECKU
HakaTblBaeTcsA Ha beper.

A.4 Tlpu onpegeneHnn yctonHmMBoOCTU U NPOYHOCTU TMOPOTEXHNYECKUX COOPYXEHUN U UX IMEMEHTOB PACHETHYIO
obecne4yeHHOCTb BbICOT BOMH B CUCTEME HEODXoaAMMO NpuHMMaTb nNo tabnuue A.1.

Tadbnwuya A1 — lNpuHnmarowasn pac4etHass obecnev4eHHOCTb BbICOT BOJIH B CUCTEME

PacyeTHaa obecnevyeHHOCTb BbICOT BOJIH B

[MOPOTEXHUYECKHUE COOPYKEHUS
cucteme, %

CoOopyXeHus BEPTUKAIIbHOIo npoguns 1

CKBO3HblE COOpPYXEeHUSI U obTekaemMblie nperpagbl Knacca:
I 1

| 5
11, IV 13
beperoykpennternbHble COOPYXEHUSA Khacca:

|, I 1
11, IV 5

OrpaguTernbHble COOPYXEHUSA OTKOCHOro NMpomunsa € KpenieHnem:
BETOHHBIMM NNNTaAMMU 1
KAMEHHOW HabpocKkon, OObIKHOBEHHbLIMU NN HACOHHBLIMWU MaCCUBaMM 2

[TpumevaHuna
1 lNpun onpegeneHnn Harpy3oK HA COOPYXEeHUs HeobxoauMo NPUHUMATL BbICOTY BOIHbI 3a4aHHON 06ecne4vYeHHo-

CTWU B CUCTEME h; U CPEaHIO ANMNHY BOMNHbI % . [Ns1 CKBO3HbIX KOHCTPYKLUUW crieayeT onpegensats MakCumanbHOE BO3OEN-

CTBUE BOIMH NPU N3MEHEHUN ONUHbI pacyeTHOW BONHbI B nNpeaenax ot 0,8 oo 1,4 A.

2 PacyeTHyto obecneyeHHOCTb BbICOT BOMNH B CUCTEME HEODXOANMO MPUHUMATD:
- NpWV onpeaeneHnn 3aWwmLLEeHHOCTU NOPTOBLIX akBaTopum — 5 %;

- Npwn onpeaeneHnn Hakata BonH — 1 %.
3 [1pn Ha3Ha4YeHUN BbICOTHBIX OTMETOK CKBO3HbIX COOPYXEHNW, BO3BOANMbIX HA OTKPbITbIX aKBATOPUAX, AONYCKAET-

CA pacyeTHylo 0becne4vyeHHOCTb BbICOT BOMH B cucreme npuHmmathb 0,1 % npu Hagnexawem oboCcHOBaHUMN.

A.5 Pac4eTHble ypOBHU BOAbI

MakcnmanbHbIM pacHeTHLIN YPOBEHb BOAbI CrieayeT NPUHUMATL COMMAacHO COOTBETCTBYHOWMM TpeboBaHUAM 0bec-
NEYEHHOCTN PacYETHbIX YPOBHEW, KOTOPblIE AO0IMKHbI ObiTb He 6Gonee:. ansa coopyxeHun | knacca — 1 % (oauH pas B
100 neT), lln lll knaccoe — 5 % (oaunH pa3 B 20 neT), a ana IV knacca— 10 % (ogvH pa3 B 10 neT) no HaumBbICWLNM NrO40BbIM

YPOBHSAM B 6€3negHbi nepmnoga.
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[TpunmedaHune—[Ona beperoykpennuTenbHbIX COOPYXXEHUN B BE3NMUBHBIX MOPAX 006EeCne4YeHHOCTU pacyETHbIX
YPOBHEWN HEOBXOANMO MPUHMMATD:

- NO HAMBbICLLUM ro40BbLIM YPOBHAM — A1151 NOANOPHbLIX IPaBUTALMOHHBIX CTEH (BONHO3aWMUTHLIX) |l knacca — 1 %;
Il knacca — 25 %; anst NCKyCCTBEHHbIX Nnsbken 6e3 coopyxenunn (IV knacec) — 1 %;

- MO0 CPEeaHErogoBbIM YPOBHSAM — ANA MOAMOPHbIX (BONHO3aWMUTHLIX) cTeH IV knacca, byH n noaBogHbIX BOJTHO-

nomoB |V knacca — 50 %; Anst UCKYCCTBEHHbIX MIISBKEN C 3aLNTHBIMU COOPYXEHUAMM (DYHbI, NOABOAHbLIE BONMHONOMbI —
IV knacc) — 50 %.

A.6 BbICOTY BETPOBOIro BaroHa Ahg.;, M, NPUHUMAIOT NO AAHHbIM HATYPHbIX HADBNKAEHUN, a NpU NX OTCYTCTBUN (be3
yyeTa KoHurypaumm 6eperoBon NMHUM U Npu NOCTOSAHHOW MybuHe aHa d) onpegensioT no dopmyrne

9(d+0,5 Aheer) w> (A1)

rae o, — yron mexay npogosisHOM OCbio BOAOEMA W HanpaBlleHWEM BeTpa, rpag;
V,, — pac4yeTHaa CKOpPOCTU BETpa, onpegendaemas no nyHkty A.9;
[  — pas3sroH, Mm;
K, — KO3 dUUMEHT, NnpuHnMaemMsin no tabnuue A.2.

Ahset — Kw

Tabnuua A.2— OnpegeneHne npuHMMaemMoro KoagpdpuumeHta K,

V., K, 10°
20 2,1
30 3

40 3,9
50 4,8

A.7 Pac4yeTHble XapakTepucTtukm BeTpa

[1pn onpeaeneHnn 3nemMeHToB BETPOBbLIX BONH U BETPOBOro HaroHa AoOMKHbl MPUHUMATBLCSA 06ecneyYeHHOCTU pac-
YeTHOro wropma ans coopyxenuun | n Il knaccoe — 2% (oauH pas B 60 net) m lll n IV knaccoB — 4% (ognH pas B 25 ner).

Ina coopyxenunn | n Il knaccoB gonyckaeTcsl 06ecneyeHHOCTb pacyeTHOro wropma npuHumatb 1% (oguH pas B
100 net) npu Hagnexawem 060CHOBaHUWN.

A.8 CoveTaHne obecnevyeHHOCTU CKOPOCTU BeTpa ¢ obecrneyveHHOCTbIO YPOBHS BOAbLI criegyeT nNpuHumMmaTtb Ans
coopyxeHun | n Il knaccoB, B TOM 4ucne Anst yCnoBMWU BOJOXPaHUNULL, NPU HOPMAanbHOM nognopHom ypoBHe (HITY),
cornacHo A.5 n A.7 n yTOMHATB NO AaHHbIM HATYPHbIX HAONOAEHUI.

A.Q PacyeTHylo cCckopocCcTb BeTpa Ha BbicoTe 10 M Hag nNOBEPXHOCTbO Bopgoema V,, M/c, onpenensainT no

dopmyrne

Viw = K K1 V,, (A.2)

rae V; — ckopocTb BeTpa Ha BbicoTe 10 M HaA NOBEPXHOCTLIO 3eMNU (Bogoema), cooTBeTcTByowaa 10-MUHYTHOMY WH-
TepBany ocpeaHeHnss n 06ecnevYeHHoOCTH, NPUHNUMANA Mo NyHKTY A.7;

Ky — KOSMMOUUMEHT nepecyeTa AaHHbIX MO CKOPOCTAM BETPA, UBMEPEHHBLIM NO Prorepy, NPUHNMaemMbin NoO  Pop-

4.5
myne kg = 0,675 + v, s HO He bonee 1;

K; — KoadhdnumneHT npnBeaeHns CKOpPoOCTU BETPAa K YCNOBUAM BOAHOU MOBEPXHOCTU ANA BOAOEMOB (B TOM 4ucne
NPOEKTUPYEMbLIX) C XapaKTEPHON MNPOTSKEHHOCTLIO A0 20 KM, NPUHMMAEMbIW. PaBHbLIM €AuHULE NPU N3MEpPE-
HUU CKOPOCTM BeTpa V; Hag BOAHOW MOBEPXHOCTBID, HAA POBHOW MecyaHoWu (MNsbKW, AOIOHbI U MP.) WU B
NOKPbLITOW CHEroMm MEeCTHOCTbIO, NMo Tabnuue A.3 — nNpu n3MepeHun CKOpOCTU BETPa HaJ MECTHOCTbIO TUNa

A Bunn C.
Tabnwnua A.3— amepeHne ckopocTn BeTpa Hag MecTHOCTbIo Tuna A, B nnm C
CkopocTb BeTpa V), M/c 3HaveHusa KoapdpuumeHTa kK, Nnpu TMNe MeCTHOCTH
A B C
1 0 1 ’1 1 !3 1 ,47
15 y !1 1 !28 1 ,44
20 A !09 1 ’26 1 ,42
25 1,09 1,25 1,39
30 1,09 1,24 1,38
35 1,09 1,22 1,36
40 1,08 1,21 1,34
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A.10 [lpn npegBapuTenbHOM onpeaerieHnn 3NeEMEHTOB BONH cpegHee 3HavYeHue pasroHa, M, Ans 3agaHHOW
pac4yeTHON CKOpPOCTU BeTpa V,,, M/C, onpeaensioT no opmyne

_ AY;
Kw'

SVW?

rae ks — Ko3ahduLneHT, NnpuHMMaemsii pasHbim 5-1017;
vV — KOSMULMEHT KMNHEMATMYECKON BA3KOCTM BO3AyXa, NPUHMMAaeMbln pasHeiMm 107>, m4/c.
3Ha4YeHUs NpeaenbHoOro pasroHa L,, M, gonyckaercsa npuHnmartb no tabnuue A.4 ans 3agaHHON PacHETHOWN CKO-

poctun BeTpa V,,, M/C.

Tabnwuya A4 — OnpegeneHne 3HauYeHns NPeaensHOro pasroHa L,

CkopocTk BeTpa VvV, , M/C

3Ha4YeHUA NpenenbHOro pasroHa Lu-10_3, VI

A.11

20 1600
25 1200
30 600
40 200
50 100

(A.3)

PacYeTHbIE CKOPOCTM BeTpa npu pasroHax meHee 100 kv gonyckaeTcs onpegenste No gaHHbIM HaTypPHbIX

HabNIWAEHNW HA4 MaKCUMaribHbIMU €XEroaHbIMMU 3HAYEHUAMM CKOPOCTEW BeTpa 6e3 ydeTta ux npoaorKUTENBHOCTMN.
A.12 Pac4eTHble CKOPOCTU BeTpa npu pasroHax bonee 100 km cneayet onpegenstb € y4eTOM UX NPOCTPAHCTBEH-
HOro pacnpeaeneHus (Cm. npunoxenne B).

1,1
1,0
0,9

0,8
0,7
0,6

0,5

0,4

0,3

gT/Vw ghl V,ﬁ gdl V,f,
5,6 — 0,14 J_l
5,0 — 0,12' I —— >3
- 0,10 [ | [ 1] 2
- o,oglj | L
4,0 — 0,08 I 1
" 0,07 | 1 ] 0,8
C 0,08 ——H — 0,6
3,0— 0,05 | 0,5
- (0,04 I 0.4
— 0,3
— 0.03 r
20— mu | 1 0,2
1.8 | L]
- 0,02 HH n. .
1:6 I -1 1 1 . S
14— 0,10
B 0.08
— 2 ?
gT/Vm_, ghlV? 1.2 0.01 0,06
—0,010 | | 005
0,009 :
0,007 1 ’
—0.008 - I — 0,03
0,005 -
u 0,02
(0,004
" 0,003 -
: — — :
N 1] [ | | 0,01
_01002 _.J 4 - ! - I 4 ‘.l
i HEEEN | ] L | IJ I H
_0,001 | | |,| | I _I__I ] | H | L[ |> | L1 ) | | L1111
0034 56 8 2 3 4 56 8 2 3 56 8 2 3 4 50 8 3 4506 8 3
1 10 100 00 10000 2
gL/V,,
I 1 11 1 eyl | | 1 1 bl | | |
2 3 456 8 2 3 456 8 2 3 4 56
100 1000 10000 gt/v,,

Pucynok A.1 — padhukn ansa onpeaeneHns anemMeHToOB BETPOBbLIX BOMNH B MMyHoOKOBOAHOW U MENKOBOAHOW 30HAX
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A.13 BnemeHTbl BOMNH B IMyH6OKOBOAHOWN 30HE

CpeaHio BbICOTY Ed, M, U cpegHun nepuoa BonH T, ¢, B rMybokKoBOAHON 30HE Heobxoammo onpeaensitb rno

BepxHen orndbaroen kpuson pucyHka A. 1. o 3HaveHusam Be3pasamepHbix BennyduH gt/Vv, n gL/ sz, N BEPXHEN orndaroLlen

KPMBOW HEObXoanmo onpeaensatb 3Ha4YeHus: gﬁd /V,f, U g7_'/VW N MO MEHBLLLUUM X BENMUYNHAM MPUHATL CPEOHION BbICOTY
N cpeaHun nepunon BOIH.

CpeaHioo a4nvuHy BOIH id M, NPV N3BECTHOM 3HauYeHUn T onpeaensioT no dopmyrne

_ 97_-2

Mg = "o (A4)

Mpumevanune—Ilpyu nNepeMeHHbIX CKOPOCTAX BeTpa BAOMb PasroHa BOMH MPUHUMAIOT h, MO

pe3ynesrartamM rnocrnegoBaTenibHOro  onpegeneHus BbICOTbl BOMHbI AN yHACTKOB C NOCTOSAHHBIMW 3HAYEHUSAMU CKOPOCTU
BeTpAa.
A.14 Tlpn cnoxHown koHdpurypaumm 6eperoBon YepTol CPEOAHIO BbICOTY BOIMHbI, M, ONPeaensioT no opmMyne

h, =0/ ‘/255,3 +21(h2 +h2,)+13(h% +h2,)+35(h2 +hZ,) (A.5)

rae En, Mnpun=1,%2;%+3;,+4) — cpegHne BbICOTbl BOJIH, KOTOPbIE AOMKHbI NPUHUMATBLCH COrMacHO PUCYHKY A.1, no

pac4YeTHOWN CKOPOCTU BETPA U MNPOEKUMAM Nnyyen L,, M, Ha HanpaeneHue rnasHoro ny4a, CoBnagaroLlero ¢ Harpaere-
HUemM BeTpa. Jlyun NnpoBoasATCA U3 pacyeTHOW TOUKM A0 nepeceveHus ¢ nuHnen bepera ¢ nHtepeanom £ 22,5 rpag ot
[MaBHOro ny4a.

[Tpy Hanu4Mn nepeq pacyeTHbIM CTBOPOM DOMNbLUOro KONMYecTBa NpPensaTcTBMA B BUAE OCTPOBOB C YIMOBbIMU

pasamepamMmu meHee = 22,5 rpag n CymMMOou yrnoBbIX pasmepoB bonee 22,5 rpag CpeaHiow BbICOTY BOIMH En, M, B
CeKTope n Heobxoaumo onpeaenstb rno opmyne

B /

kﬂ . 1 .

hn = | 2 %nihai + 2 Vaibi (A.6)
\

=1 =1

roe Xy Vnj — COOTBETCTBEHHO YITIOBbIE pa3mepbl [-TO NPEnATCTBUA W J-T0 MPOMEXYTKA MeXay COCeAHMMU TMpPensT-
CTBUSAAMU, OTHECEHHble Kyrny 22,5 pan (i=1, 2, 3..., k,; j=1,2,3,..., [,) B npegenax n-ro cekropa, Ha3zHa4aemoro B
nHtepBane £ 11,25 rpag ot HanpaeneHus ny-a.

Rpi, M, ONpeaensoT no pucyHky A.1 No pacyeTHOM CKOPOCTU BETpa W pasroHy L,

CpeaHvne BbICOTblI BOINMH h,;,

paBHOMY Npoekuusim nyyven L, n L,;, M, Ha Hanpaenexve BeTpa. Jlyun L, v L,; paBHbl COOTBETCTBEHHO PACCTOSIHUIO OT
pacyeTHON TOYKM OO MepecevyeHust ¢ i-M NpenAaTCTBUEM UIN NOABETPEHHLIM Deperom B j-M MPOMEXKYTKE.

CpeaHun nepuwo BOMH onpeagensietcsa no d6e3pasmepHoOn BENNYUHE g7_'/VW, KOoTOopast NPUHUMAETCH COIMMAacHO

pucyHky A.1 npun wn3BecTHON Oe3pasMepHOn BENNYUHE gﬁdfvvﬁ. CpegHiol AnvHy BOMH ONpegensitot no  qgop-
myne (A.4).

[TpwnmedaHune— KoHurypauma 6eperoson 4epTbl NPUHUMAETCH CNOXHOW, ecnn Benuynna L., /L. > 2, rge

L ax N Lmin — HAMDONbLWWNA N HAMMEHBLLWKW Ny4Kn, NPOBEAEHHbIE U3 PACYETHOM TOYKU B CEKTOpPE £ 45 rpap oT Hanpaene-
HUS BETpa A0 nepecedeHnst ¢ NogBeTPEHHbIM Beperom.

A.15 BbICOTY BOIMHbI / %-HOW 0OECNEYEHHOCTUN B CUCTEME Ay, M, ONPEAENSIOT NYTEM YMHOXEHUS CPEAHEN BbICOThI

BOITH Ha KO3 dUUKMEHT K;, NpuHUMaemMbIn 1o rpadmkam pucyHka A.2 ansa 6e3pasmepHon BennynHbl gl / Vj, . ['1pn cnox-

HOW KOHUrypauum 6eperoBon YepTbl 3HA4YEHKE gL/Vé OOMKHO MPUHUMATBLCH MO BENMUYUHE QEd /Vlf, n BepxHen ornba-

IOLWEN KPpMBOW pucyHka A.1.
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PUCYHOK A.2 — [ pauku 3Ha4YeHnN KO3IPPUUneEHTa K;

ONEeMEHTbI BOJTH ¢ obecnevyeHHOCTBIO Mo pexumy 1; 2; 4 % Heobxognmo npuHMMaTh Mo QYHKUMAM pacnpeaene-
HUS, ONpeaensieMbIM Mo HATYPHLIM JAHHbIM, a NPU UX OTCYTCTBUM UKW HEAQOCTATOMHOCTU — MO pesynbratam 0b6paboTku
CUHOMNTUYECKNX KapT (CM. npunoxenue B).

A.16 lpeBbilueHNE BEPLLUMHBI BOMNHbI HAA, PACY€THbIM YPOBHEM M., M, ONpeaensitoT no He3pasmepHOnN BENUYUHE

Ne /h; (M. pucyHok A.3) AN AaHHOro 3Ha4YeHus h;/g’l_'z , NpyuHumasn o/ id = 0,5.

hy ne| ]]

S

0,8

0.7 70,027

0,6

05 0,02 [0,04 |008 02 | 04| 9
0,01 0,03 0,06 0,1 0,3 0,5 Ay

PucyHok A.3 — [padhmnkn gna onpegeneHns 3aHadeHuu 1. /h; B MENKOBOOHOU U M, /h; B NPNOOWHON 30HaX

A.17 OnemeHTbl BOINMH B MENKOBOAHOWN 30HE
BeicoTy BOSH i %-Hon obecnevyeHHOCTH h;, M, B MENKOBOAHOW 30He C yknoHamu gHa 0,002 n bonee onpenensior
no goopmyne B
hf‘ — kf krkz kf hd : (AT)
rae Ky — KO3(OUUUEHT TpaHcdopmauuu,
K, — KO3 PUUMEHT pedpakunu,
k; — 0600LWEHHbIN KO3 PULNEHT NOTEPD.
KoatdhdurumneHTsl k;, k. 1 k; cnegyet onpegensatb no A.18.

InuHy BONH, nepemMewarowmxcst 3 rmyobokoBOAHOW B MENMKOBOAHYIO 30HY, ONpeaensitor no pucyHky A.4 npu 3agaux-

. -2
HbIX Ge3pasmepHbix BenuuuHax d/hg wn hqo /97T ™. MNpun aTOM Nepuoa BOMH NPUHUMAETCA pPaBHbIM Nepuoay BOIH B
my6boKOBOAHOW 30HE.
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N —2 w
MEPHbIX BENUYUH d/ Ag 1 hq o /97" . Mpwn aToM nepuoa BONH NPUHMMAETCA PaBHbIM NEpMody BOMH B FMyBOKOBOAHOM

30HE.

A.18 KoathpurumeHT TpaHcpopmaumm NnpuHNMatoT no rpadpuky 1 pucyHka A.5. KoadmuuneHT pedpakummn onpeae-
NAKT Mo popmyne

d
Ky =2

Va’

[lpeBblleHe BEPLUMHBLI BOSTHbI HAL pacyYeTHbIM YPOBHEM h,, M, ONpeaensitoT rno pucyHky A.3 ansa gaHHbix bespas-

ae ay— pacCrodHne Mmexay CMexHbiMW BOJNTHOBbIMW JT1YHaMWU B rny60|<050,£|,H0|71 30HE, M,

638

d — pPACCTOHHNE MEeXAyYy TEMU e JiyHaMWU 1O JIMHNH, I’IpOXO,EI,FILLI,Eﬁ qyepesd 3alaHHYHO TOYKY MEJ’II{OBO,EI,HOF'I 30HbI, M.

0,05

A hsur
Ay Ay Arc -
7 =0,016 P~
092 9?—. , ‘”/
| 0,014 110"
A
0,2 0,1‘ 4 '-'l,ﬂ
| /.
0,2
0,2
0,2
0,2
0,21
0,001
0,2 |
0,01 0,02 0,03 0,04 0,1 0,2 0,3 0,405

Ag

Pucynok A.4 — pachvkn ans onpegeneHns s3HadyeHun A/ L, B MENKOBOAHOW U A, / Ad B NPUBOIHON 30HaX

h_1. Nsur1%
gT* gT*
K, |
4 0,026
N ' 0.024
14 y |
—] 0.022
[ [ 2
1,3 I_F v T | | 0,020
— > > —+— 0.018
" <
12— 17 0.016
| | B —10,014
| | |
1,1 —— 11— 1 0,012
0.010
1.0 1 0,008
0.006
0,9 0,004
l 10,002
0,8 | d . dey
0.01 0.02 0.030.04 0.060.08 02 03 04 —; =
0.1 Ay Mg

(A.8)

PucyHok A.5 — padoukn gna onpegenenna 7 — koadpduuynenTa k; 2, 3 1 4 — BENUYUHDI dﬂr/id



FOCT P 55260.1.6—2012

Ilyun BONMH Ha nnaHe pedpakymm B rmybokoBOAHON 30HE HEODXOAUMO NPUHUMATBL MO 3a4aHHOMY HanpasleHUo
pacnpocTpaHeHusa BOJH, a B MENKOBOAHOW 30HE MX crneayeT npogosikarb B COOTBETCTBUMM CO CXEMOWM U rpadukamu
pucyHka A.0.

Ob0bWEeHHbIM KO PUUMEHT NOTEPL K7 4OIKEH ONpeaenaTbCAa No 3a4aHHbIM 3HAYEHUAM BEIUYUHbLL d /Ay W

VKITOHY AHa { B cooTBeTCcTBUM € Tabnmnuen A.5. MNpu yknoHax gHa 0,03 u bonee cneayet npuHMMaTh 3HaveHne 0606ueH-
HOro KoapduumneHTa NoTepb pPaBHbIM €aUHULLE.

[TpunmeyaHwue — 3HadeHne koadpPpuumeHTa k, 4ONyCcKaeTcda NpuHMMaTh NoO pesynbraram onpegeneHus
koadhpuumeHToB pedpakymn 4nsa BONHOBbLIX NyYven, NPOBOAUMbBIX N3 PpacCHETHOU TOYKM B HaMNpaBrieHUsX vyepes 22,5 rpaj
OT rMaBHOIo nyua.

5 1015 20 25 30 35 40 45 50 55 60

WY/

i
”I’Iifll;////' .

i x

AN “\\\\\‘i
AN k\\

NIRRT
AMMNVRRIAYN

ALY a\\\\\ :
AR YO ,
1\\\\\\\\\‘\\\\\ W "/6’// A"
ALAMAVAMLIR VRN

/ /// ‘ ' 90
|\ A\ \\\\\‘\\\\\’n\\\\\_ "/f/ / %
\ \\\‘\\\!\\ W\ z=ad

d
=004 006 0,08 03 | 04 | 052 4 6 8 10 12 14 16 18 20
d 0 25 0,35 0,45 Aa.,, rpan

6

PUcyHoK A.6 — Cxema (a) un rpadukm (6) ansa noctpoeHnss nnana pedpakymmn

Tabnwuua A5 — OnpegeneHne 060bueHHOro KoadduumeHTa NoTepb K; Mo 3aaHHbIM

3HaveHusIM df Ay 1 yKnoHa gHa i

_ 3Ha4YeHna KosppuuneHTa k, Npu yKNoHax gHa /
OTHocuTenbHaa rnybuHa df A 4
0,025 0,02—0,002
0,01 0,82 0,66
0,02 0,85 0,72
0,03 0,87 0,76
0,04 0,89 0,78
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OkonyaHue mabnuubr A.5

B SHaveHus KoappuuneHTa kK, Npu yKnoHax gHa /

OTHocuTenbHas rnybuHa df A4 0025 0.02—0.002
0,06 0,9 0,81
0,08 0,92 0,84
0,1 0,93 0,86
0,2 0,96 0,92
0,3 0,98 0,95
0,4 0,99 0,98
0,5 n bonee 1 1

A.19 CpegHiolo BbICOTY W CPeaHUN Nepuog BONH B MENKOBOAHOW 30He ¢ yknoHamu gHa 0,001 n meHee HeobXxo-

OMMOo onpeaensTe No rpadpmukam pucyHka A.1. lNo bespasmepHbiM BeEnNn4nHam gL/ Vf, n ga/ V,f, NPUHUMAIOTCH 3HAYEHUS

QE/VuE n gl /Vf, N No HUM onpegenstotea o n T .
BbicoTy BOMHbLI /| %-HOM 0DeCcneyYeHHOCTN B CUCTEME CrnefyeT OnpenensioT NyTeM YMHOXEHUS CpedHEN BbICOTh!

BOMNH Ha KO3(PPUUUEHT k;, NpUHMMaemMbin no rpadukam pucyHka A.2. 1o be3pasmepHbiM BENUYMHAM gd/Vﬁ 7 gL/Vﬁ

ONpPeaenamnTca 3Ha4YeHNA KosgppuuneHTa k;, N3 KOTOPbIX MPUHUMAETCA HAUMEHbBbLLWN.
CpeaHioo a4nvHy BOJMH NPU N3BECTHOM 3HAYEHUW CpeaHero nepuoaa onpeaensitot B cootBetcTteum ¢ A.13.
[lpeBbllLEHNE BEPLUMHbI BOMHbI HA4, pacYeTHbIM YPOBHEM OMpPeaenstoT No pUucyHky A.3.

[TpnmMeyaHwne— InNeMeHTbl BOJH, NEPEMELLAIOWNXCH N3 MENKOBOAHON 30HbI € yknoHamu gHa 0,001 n meHee
B 30HY C yknoHamu gaHa 0,002 n 6onee, Heobxoanmo onpeaensTb cornacHo nyHktam A.17 n A.18. lpu aTom npnHumaeTcs

3HA4YEeHNEe NCXOOHOW CPpeHEN BbICOTbl h = Ed.

A.20 OnemMeHTbl BONMH B NPMOONHON 30HE
BbicoTy BONH B NPUOOMHOWN 30HE hg,r 1 o, M, ONPEOEnsoT ANA 3agaHHbIX YKITOHOB gHa i no rpadpmvkam 2, 3 n 4

) _ =2
pucyHka A.5. [1pyn aTom no BGespasmepHon BenuuuHe d/ Ly, NPUHMMAETCH 3Ha4veHue hgyr q o, /9T~ n cooTBETCTBEHHO
onpeaenaeTca Agyr 1 .

[INvHY BOMNHbI B NPVOOIHOM 30HE ) M, OMpeaensitoT No BEPXHEN ormbatoLen KpuBom pucyHka A.4, npeBbllueHne

SuUr’?
BEPLUMHbI BONMHbI HAJ PacYeTHbIM YPOBHEM M ¢, M — MO BEPXHEWN OMMbaloLLEen KpUBOU pucyHka A.3.

A.21 Kputnyeckyto rmyouHy d.., M, npun nepeom obpylweHnn BONH ONpeaensiioT Ans 3agaHHblX YKNOHOB gHA [ MO
rpadoukam 2, 3 n 4 pucyHka A.5 metogom nocneaoBartenbHbIX NpubnmxeHnn. o pagy 3agaBaemMblX 3HA4EHUN MyoOuH d B

COOTBETCTBMM C NMyHKkTamn A.17 n A.18 onpeaensiioTcsl BENUYUHBI h; /g7_'2 n no rpadpmkam 2, 3 n 4 pucyHka A.5 —

COOTBETCTBYIOLME UM 3HAYEHUA d,, / Ly, N3 KOTOPbIX MPUHUMAaETCs d.,, YACMEHHO COBMaJalolee ¢ OOHON 13 3a]aBae-

MbIX IMy6uH d.
A.22 Kputndeckyto rnybuHy, COOTBETCTBYIOLLYIO NocneaHemMy 0bpyLeHnto BOMH dg, , NPy NOCTOAHHOM YKITOHE [1Ha,
onpeaenstoT no popmyne

dcr,u — kLT_1 ders (A.9)

rae kK, — KoapduumneHT, npuHumaemsin rno tabnuue A.6;
N — 4Yucno obpyweHnn (BKOYasa Nepeoe), NpUHMMaemoe n3 psga n = 2, 3 u 4 npu BbINONIHEHUN HEPABEHCTB:

k"72>0,43n k"< 0,43

[pn onpegeneHnn rmybuHbl nocnegHero obpyweHnst dg, , KOSMMULNEHT K, UNn NpounsBeaeHne KosMULMEHTOB
HEe OOJMKHbI MPpUHMMAaTbCA mMeHee 0,35.
[Tpn yknoHax gHa bonee 0,05 cneagyet NnpuHUMaTh 3HAYEHNE KPUTUHECKOW TNYOUHbI d,, = g, .

[TpnmeyaHnwune—Tllpyn nepeMeHHbIX YKNOHax aHa AornycKaeTcs npuHumarte d, , No pesynsraram nocrnenosa-
TENBLHOIO onNpeaAeneHns KPUTU4eCKuX rmyomH ans y4acTKkoB AHA C NOCTOSAHHBIMU YKITOHAMM.
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A.23 ONemMeHTbl BONH HA OorpaaeHHOU akBaToOpun
BoicoTy anparmpoBaHHON BOMNHbI A4z, M, HA OMPa)geHHON akBaToOpun onpeaendioT no gopmyne

hdn’ kdff hn (A-1 0)

roe Ky — KOSMPUUMEHT andpakumm BONH, onpegensaemeln cornacHo A.24, A.25 n A.26;
h; — BblCOTa NCXO4HOW BOMHbI { %-HOW 0Decne4YeHHOCTH.

B kayecTBe pacyeTHOW ANWHBI NPUHUMAETCA UCX0QHAA ANVHA A HA BXO4e B akBaTopwmio.
A.24 Koa(pPuumeHT audpakummn BOSH Ky ONA aKBaTOPUKU, OrpaXgeHHoOW OAWHOYHBIM MOJNOM (MpU 3a4aHHOM

3Ha4YeHun yrna B, rpag, OTHOCUTENbHOM PacCTOSAAHUM OT roNnoBbl MONa A0 TOYKM B pacHeTHOM CTBOpe r/ AN 3HaYEHUN

yrna j, rpag), cnegyet npuHMmMmaTtb B COOTBETCTBUM CO CXEMOU U rpadhukamm pucyHka A.7 COrmacHo WTPUXOBOW NMTUHUK CO
CTpenkamm.

Tabnwnuya A6 — OnpegeneHne NnpuHUMaemMoro KoadduuneHTa K,

YKNOH AHAa § KoappuuneHT k,,
0,01 0,75
0,015 0,63
0,02 0,56
0,025 0,5
0,03 0,45
0,035 0,42
0,04 0,4
0,045 0,37
0,05 0,35

Kaii,s =10030 10 5 2 1

0,6

T ATET 177

EHEERRN7/7 AN 4.

l/ I‘ Vl[/
/]

o

¢BONHOBOMW
TEHW

[ paHuua

\
\

\
\X

0

l\\\‘ﬂl_&

+3, rpan 160 140 120 100 80 60 40 20 40 -f3, rpag

PUCYHOK A.7 — [padhukn ana onpegeneHnst 3Ha4eHUM KosppuumeHTa Ky ¢
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A.25 KoahPpurumeHT gudpakumm BOnH Ky ,. HA aKBaTOPUKU, OrPakgeHHOU CXOaaWnMMncsa Mmoiamm, onpeaensioT no
dopmyrne

Kaif ¢ = kdff,s Yo, (A.11)

rae Y — KO3MPUUMNEHT, NPUHUMAEMBbIN MO PUCYHKY A.8 AN AAHHbLIX 3HAYEHUWN d¢ U Kyif, cp-

Ve

0,9

0,8

0,7

0,6

0,5

0,4

0,3

1 2 3 4 56 8 10124,

PUCYHOK A.8 — [padmnkn 3Ha4YeHUn Ko3apPUUNEHTA

BennunHy d,. onpegensoTt no dpopmyne

L+, +b
d. =- 2’2 | (A.12)
rae /1 u b — pacctosiHmnsa ot rpanuy BonHoeon teHun (I'BT) go rpannuy gndppakumm sBonH (I AB), npuHnmaemble B COOTBET-

CTBUM CO CXEMOU U rpadpmkamMmm pucyHka A.9 cornacHo WTPUXoOBOU NMIMHUKM CO CTPENKaMu,
b — wuvpuHa BXoga B nopt, M, NPUHMMaemMas paBHON MPOEKUUN pacCTOAHUA Mexay rosioBaMmy MOMoB Ha PPOHT
NCXOOQHOW BOITHbI.

3HaueHne KO3IPPULMEHTA Ky, o ONPEAENAETCA TaK Xe, KaK U Ky, COrMacHo A.24 ansi TO4KN nepeceyeHuns rmas-
HOIro fny4a ¢ (PpOHTOM BOJIH B pac4eTHOM CTBOpE.

[TonoxeHne rnaBHoro rnydya Ha cxeme pucyHka A.9 a Heobxoaumo NpUHUMATL MO TOYKAM, PAaCMNOSIOXEH-
HbIM OT rpaHuubl BONTHOBOW TeHu (IBT) mona ¢ MeHbWUM YINOM ¢;, rpad, Ha PacCcTosIHUAX X, M, onpeaensiembix no

dopmyne

lhilgqg— L1 (L~ b)
la1 +la2

X = , (A.13)

rae [,1 n [,o — BENWUYNHBI, MPUHUMAEMbBIE B COOTBETCTBUM CO CXEMOWN U rpadumkamm pucyHka A.9.
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FOCT P 55260.1.6—2012

A.26 KoadpmuumneHT aupakuum BOIH Kyjrp ANS aKBaTOpUKM, OrpaxgeHHoW BOJTHONOMOM, OnpeaensitoT no gop-

(A.14)

e Kyir s1 N Kgir so — KOBMPUUNEHTBI AUMPakunM BOIH, OrNpeaensemMble Ans TOnoBHbIX YyYacCTKOB BOITHONOMA COI-

nacHo A.24.
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A.27 BbicoTy angparmpoBaHHOW BOMHbI C y4ETOM OTPaXeHUs1 ee OT COOPYXeHUU u nperpag g ,, M, B JaHHOW
TOYKE OrpakdeHHOW akBaTopuu onpegensoT no dpopmyne

Ngier = (Kgi + Kreph, (A.15)

rae

0,08r
Kref = Kaif, sKrKpKrer,i € A ‘\/COS O, (A.16)

Kgif s — KOIMMULMEHT ANdpPakLmM B CTBOPE OTpaXkaloLlen NoBEPXHOCTU, ONpeaensieMblN COrmacHo nyHKTam A.24,
A.25un A.26;

Kr N Kp — KO3MMPULMEHTDI, onpeaensieMmble cornacHo 6.14;
0, — yron mexagy MpoHTOM BOMHbLI U OTpaxaroLwen NOBEPXHOCTLIO, rpaa;

r 5 . v
i — OTHOCUTElIbHOE PaCCTOAHUE OT OTpaXXaklowen nopepxHocTn 40 pacCHeTHON TOYKN MO JNyYy OTPpaxXeHHOW BOJII-

Hbl. an 3TOM HallpaBJieHue Jy4da OTpa}I{EHHOﬁ BOJTHbI NMIPUHNMAETCH N3 YCITOBUA PaABEHCTBA YITIOB MNMoAXo4a N OTpaX>Xe-
HNA BOIIH,

Kref j— KOIMPULMEHT OTpaXeHns, NpUHUMaembin no Tabnuue A.7. lpu yrne HaknoHa oTpa)arwen NOBEPXHOCTH
K TOpU30oHTY bonee 45 rpag NnpyHMMaT KOIMPULUNEHT OTPaXeHUs Ko ;= 1.

[TpumeyvaHune—BbICOTY BONHbI HA OrPaXKaeHHOW aKBATOPUN C MEHSAIOLLMMUCS TMYyOUHAMN YTOYHSOT COMMacHoO
A.17 n A.18 npn Haanexawem 06OCHOBaAHUMN.

Tadbnwnuya A7 — OnpegeneHne npuHUMMaemMmoro KoaddunumeHTa oTpakeHust Kref i

A 3Ha4YeHusa K, . ; IPU yKIoHax oTpaxkarowen NoBEpXHOCTH /
[TonorocTb BOJHbI Ao ’

a 1 0,5 0,25
10 0,5 0,02 0,0
15 0,8 0,15 0,0
20 1 0,5 0,0
30 1 0,7 0,05
40 1 0,9 0,18
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[MpunoxeHune b
(pekomeHayemoe)

UcnbiTaHne nbaa Ha O4HOOCHOE cXaTue

6.1 OT60p, N3roToBneHmne n nNogroToBka obpasyoB K UCMbITAHUIO

Obpa3ubl nbga oTbupawT na N cnoes negsaHoro Nons Takmm obpasom, 4Todbl UX ANMHHbIE OcKn BblNy NepneHgn-
KyNAPHbI HANpaBneHuto pocta kpuctannos. [lpun atom N = 3, ToNwWKMHA UCNBITBIBAEMOro NeAAHOro Nons AonmkHa bblTh HE
meHee 0,6h,.

O6pa3ubl Nbaa W3roTaBMUBAaKOT B BUAE MPU3M KBAAPATHOIO CEYEHUS UNU LUNMUHAPOB KPYInoro ce4YeHust ¢ OTHO-
LEHWNEM BbICOTbI K WMpUHE (anameTpy), paBHbiM 2,5. lnpuna obpasua He meHee Yem B 10 pas npeBblaeT cpeaHnn
nonepedHbin pasmep Kpucrtanna, onpeagensiemMmoi No JaHHbIM KpucTtannorpathuniyeckoro nccnegoBaHus.

OTKNOHEHNE pa3mMmepoB 00pa3LOB OT HOMUHANbHLIX HE npeBbiwaeT (+ 1)%. Obpasubl UMEIOT rMagKys POBHYIO
NOBEPXHOCTb BEe3 TpeLWmH, CKOMNoOB, PAaKOBUH, 3ayCeHUEB U Ap. AedEKTOB.

LinnnHgpunyeckmne obpasubl M3roTaBnuMBalT HA TOKAPHOM CTaHKe, a nNpuaMmaTUu4eckne — Ha ropu3oHTanbHO-(pe-
3epPHOM CTaHKe.

"pPaHn nNpu3amMaTuYeckux obpasuoB pekomMmeHayeTcsa obpabaTeiBaTb NonapHo ABymMsA hpesammn, yCTaHOBIEHHbIMU
Ha OQHOM Barny C pacCTOsIHUEM MEXAY HUMW, PaBHbIM LWWMPpUHE 0bpasua npy obpaboTke BOKOBLIX MIPAHEN N C PACCTOSIHU-
eM, PaBHbIM BblcoTe obpa3sua npu obpaboTKe ONMOPHbLIX rPaHeMN.

[lepen ncneiTaHnem obpasubl UCCreayemMoro Crnost BblaepXXMBaroTcs He meHee YeM 1 4 npu Temneparype crnos
onpeaensieMon no OnbITHbIM AAHHbLIM, @ NPU UX OTCyTCTBUMN — o hopmynam (120) n (121).

.2 ObopyaoBaHue

McnbiTaTeNbHbIE MALWWHBbI AOJKHBI ObITh YCTPOEHbI MO TUMY MAaLUKMH C YrNpaBlsieMoOn CKOPOCTbI aedopmauunm.
Hanbonblwasa cozgaBaemasi MalLMHOW Harpy3ka AoJKHA HE MEHEE YeM B ABa pa3sa NpPeBbIWAaTh PaspyLllalowyio Harpy3ky
N8 UCNbITbIBAEMbIX 0Dpa3LOB.

McnbiTaTenbHble MaWWHBbI A0ITKHBI UMETb aBTOMAaTUYECKYIO 3anucCb KPUBOW «Harpyska — gedopmauyunsa», obec-
nevYnMBaTb U3MEPEHNE HArPYy3KN C NOrpPewHoCcTbio He bonee (x 5)%.

b.3 llpoBeaeHne ncnbiTaHUN

Obpa3ubl CXKMMaKOTCA BAONb ANTMHHbLIX OCEWN.

Obpa3subl uccrnegyemMmoro crnost cnegyert ucnbiTbiBaTh NMpU Temnepatype f; 1 NoCTOAHHOW CKOpOCTU gedhopmMaumu,

NPUHUMAaeEeMON AN NPECHOBOAHOIO Nbga PaBHON €. = 3-10~%4, ¢!, a gna mopckoro neaa no Tabnvue b.1.

Tabnwuua b.1— Temneparypa nega B i-om crnoe {; anst MOpPCKoro nega

TemnepaTypa nbaa B j-om cnoe f, °C 3HaueHue ¢, = 31074 ¢
_2 0,5
-10 1,5
-15 2,0
—23 N HWXe 3.0

E.4 ObpaboTka pe3ynerarton
Paspylwarlee HanpskeHne (npegen NpoYHOCTU) NpU cxatum ans kaxgoro odbpasuya C; Mlla, onpegensitot no

dopmyrne

C. = (Pmax)j
J Ff7
rne (Pmax); — Paspywatnouwas (Nrkoeas) Harpyska Ans j-ro obpasua, onpegensiemasl no gvarpamme «Harpyska — ge-
copmaumsy, MH;
f — nnowaas NepBoHaYanbHOro MnornepeYHoro ceyeHnsa obpasua, M2.
3a pe3ynbrar ucnoiTaHus cepun obpasyoB UccregyemMmoro crnost npuHumaetcs senvunHa C; = A, rae C;— cpegHe-

apuPmMeTnveckoe 3HavYeHne napannenbHbiX onpeaeneHnn npeaena npoYHoCcTn nNbaa Ha oaHoocHoe cxatune, Mlla,
BblYMCIISIEMOE NO opmyne

(5.1)

1 g
Ci=p &8 (6.2)

(&S
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Harpyska, P
A
3
4
2
1
0 Hedopmauns, €

1, 2 — nnacTtu4veckoe paspylieHue, 3 — XPYynKo-NnacTtudeckoe paspylieHue, 4 — Xpynkoe paspyluieHue

Pucynok b.1 — Hdunarpammbl «Harpyska — gedopmauusi» ans nbaa, NCnblTbIBAEMOIo NMpu pasnnyHbiX NMNOCTOSAHHbIX

CKOPOCTAX OedpopMaLnN. £1<E, <Eq3 <€y

[pacdhuyeckn pesynbrar ucnbiTaHns cepum obpasuoB nccneayemoro criost n3obpa)kaetcst TOMKOM U ABYMS Pa3Hbi-
MW OTPE3KaMN, OTNOXKEHHBIMU BBEPX U BHU3 OT 3TON TOYKU, TOYKA COOTBETCTBYET cpegHeapndMeTUYECKOMY 3HAYEHUIO

rnpegdeiia npovHoOCTn Jibda, a O0TPE30K — CpeldHeKBadpaTtu4eCKoOMy OTKITOHEHUIKO CITyYanHOWU MNorpewHoOCTmn MaMmepeHun

YKaszaHne KOnumyecTBa UCMbITaHHbIX 0b6pa3yoB obsa3aTenbHo.
[Tpymepsbl rpaunyeckoro npeacTaBneHns pesynbTaToB UCMbITAHUA HECKONbKUX cepun ob6pasyoB NokKasaHbl Ha

pucyHkax b.2 n b.3.
C, max, Mla

I O Y
HEE =

& — npuaMaTudecknn neq (pasmepsl 06pasyoB 25 x 25 x 50 cm);

O — 3epHUCTBIN {CHEeXHBIN) e (15 x 15 x 30 cm);
® — BOJICKHUCTLIN {LUeCToBaTO-Uronb4yaThin) nel (22 x 22 x 45 cm), n = 5.

Hay4Ho-uccrnegoBartenbckas ctaHumsa «Jlagoxckoe osepo», AAHUA, 1979 — 1981 .

PUCYHOK b.2 — 3aBMCMMOCTb MakCcuManbHOro npegena npovHoOCTU NPEeCcHOBOAHOIO Nbaa
npy OQHOOCHOM CXaTun OT TemnepaTypsbl
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C, max, Mlla

0 | 50 100 150
V, %o

O — 3ePHUCTLIN Nepf ;
® — BOIOKHUCTLIW Ine[.

Pasmepsl oOpasuos 4 x 4 x 10 cm, n = 5.

[Npendyroluaa Hay4yHo-ncerneaoBarenbckas ctaHumsa « CesepHbin nontoc-24», AAHAW, 1978 — 1979 .

PucyHok b.3 — 3aBncMmoctbe makcnmmarnbHOro npegerna npoYvYHOCTU MOPCKOro nbaa
NPy OOHOOCHOM CXAaTUM OT KONMUYECTBA XWOKOW Pa3bl
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[MpunoxeHwue B
(pekomeHayemoe)

Onpe,qeneHMe NMPOCTPAHCTBEHHbLIX XapPaKTepUCTUK BeTpPa
no gaHHbIM CUHONTUYECKUX KapT

[lpocTpaHcTBEHHOE pacnpegeneHne CKOpOCTU BETPa HEOXOAMMO yYUTbLIBATb MYyTEM MOCTPOEHUA NONEN BETpPAa,
onpegensieMbliX Mo AaHHbIM CUMHONTUYECKNX KapT. PacyeTHble CKOPOCTU BETPA AOMYyCKAETCs onpeaenstb B COOTBETCTBUN
C rpaukom (cMm. pucyHok B.1) ana 3agaHHoOW reorpauUYeckon WUPOThl ¢, UCNONb3YSA PacCTOsAHNE MeXAy

n3obapammn a, m. mile, n pagnyc KpuBu3Hol n3obap R, m. mile. HanpaBneHne BeTpa OTKMOHAKT Ha yron 15 rpag ot
n306apbl B CTOPOHY HU3KOIO AaBNEHUS.

V,,» MIC
S I _
Hh TN i
® SN _.‘*" I
30 | | REREE R ||
I
O AT AR NS
h NN
N
10 || EEERRANT - , h
1 NN SER

5 6 8 10 12 15 20 25 30 40 50 60 80 100 120 150
a, m.mile

Vi, M/C

40

30

20

10

| | | 118 | N IREEL
5 6 8 10 12 15 20 25 30 40 50 60 80 100 120 150
5 a, m.mile

a—0=250"c.; 6 —¢p=35"-49° c..

PucyHok B.1 — [pathvkn gna onpeageneHns pacyeTtHoON CKoOpocTu BeTpa Vv, M/C, Mo JaHHbIM CUHONTUYECKNX KapT NMpw
LMKNOHUYECKNX naobapax, nposegeHHbix vepesd 0,5 klla
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