MHHUCTEPCTBO
CTPOUTEJIBLCTBA H XXHJHITHO-KOMMYHAJILHOI'O
X035 1UCTBA POCCHHMCKOM ®ETEPAIIAA

(MHHCTPOY POCCHH)
IIPHUKA3
or /6 Py s 20147, Ne 53///9’0
% A
Mocksa

06 yreepxcnenmu CIT 38.13330.2018
«CHuII 2.06.04-82* Harpy3kH H BO3AeHCTBHS HAa THAPOTeXHHYECKHE COOPYKeHHs
(BOTHOBBIE, JIeIOBBIE H OT CYA0B)»

B coorBerctBuuM ¢ IlpaBunmamMu pa3palGoTKH, YTBEpPIKHCHHs, OMyOIMKOBaHHUS,
W3MEHEeHMS W OTMEHBI CBOJIOB IIPaBUJI, YTBEPXKIEHHBIMU IT0CTaHOBIeHHEM [ IpaBuTenscTBa
Poccuiickoit ®enepauuu ot 1 mions 2016 r. Ne 624, moamynkToM 5.2.9 myHKTa 5
ITonoxxenuss 0 MuHHCTEPCTBE CTPOUTENBECTBA M IKUIHAIIHO-KOMMYHAJIBHOTO XO3SHCTBA
Poccuiickoii @enepanuu, yTBepxaeHHoro nocraHopienueM [Ipasutensctsa Poccuiickoi
®eneparmu ot 18 Hos6ps 2013 r. Ne 1038, mymkrom 55 Ilianma paspabotku u
YTBEpP)KACHHS CBOAOB NPaBUI M AaKTyalM3allid paHee YTBEPXKIEHHBIX CTPOUTENBHBIX
HOPM H TpaBWJI, CBONOB IpaBun Ha 2017 r., yTBepKAeHHOTO MpHKa3oM MUHHCTEpCTBa
CTPOMTENBCTBA M IKHUIHUIIHO-KOMMYyHalbHOro Xo3sictBa Poccuiickod ®enepauun
ot 14 nexabps 2016 r. Ne 940/mp (B pemakiuu npruka3oB MHUHUCTEPCTBA CTPOUTENbCTBA H
KUTUIIHO-KOMMYHaJIbHOro Xo3siictBa Poccuiickod @enepaunu ot 6 mapra 2017 r. Ne
605/mp, ot 3 ampens 2017 r. Ne 670/mp, ot 13 oxtabps 2017 r. Ne 1428/mp),
NPpHKAa3blBalo:

1.  VYTBepauTh W BBecTH B JeHcTBHe uepe3 6 MecsdleB CO [HA W3JaHUA
HacTosuiero npukasa npunaraemerid CIT 38.13330.2018 «CHwulI 2.06.04-82* Harpysku u
BO3/IEHCTBHUS Ha THAPOTEXHUHYECKHE COOPYKEHHS (BOIHOBBIE, JIEOBBIE H OT CYZOB)».

2. C mowmenta BBenenus B neiicreue CIT 38.13330.2018 «CHull 2.06.04-82*
Harpy3kd ¥ BO3HeWCTBUS Ha THAPOTEXHHYECKHE COOpYXKeHHS (BOJIHOBEIE, JIENOBBIE
M OT CyooB)» mnpusHaTh He noanexamuM npumeneHumro CII 38.13330.2012
«CHull 2.06.04-82* Harpy3ku 4 BO3[JEHCTBUS Ha TUAPOTEXHUYECKHUE COOPYIKEHHS
(BonHOBBIE, IJIENOBEIE W OT CYZAOB)», YTBEpXAEHHBIH mpuKazoM MuHUCTEpCTBa
perdoHanbHOrO pasBuTHs Poccuiickodt @epepaumu ot 29 mekabps 2011 r. Ne 635/12,
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3a uckmoueHmeM mnymkToB CIT 38.13330.2012 «CHwull 2.06.04-82* Harpysku
¥ BO3JEHCTBHSA HAa TMIPOTEXHHYECKHE COOpY)KeHHs (BOIHOBBIE, JIENIOBBIE M OT CYAOB)»,
BKJIFOYEHHBIX B IlepeueHp HAMOHAJBHBIX CTAHJAPTOB W CBOJOB MpaBMIl (4acTel TaKuX
CTAaHAAPTOB ¥  CBOJOB  TpaBWi), B  pesynsrare TNPHMEHEHHs  KOTODBIX
Ha obs3aTenbHOM OCHOBE obecrmeuwBaercs cobmozenue TpeGoBanui DenepanbHOro
zakoHa «TexXHUYECKHH pernaMeHT O Oe30MacHOCTH 3[aHWH M COOPYXCHHH,
YTBepXIEHHbI  mocTaHOBieHueM  IlpaBurenscTBa  Poccmickodt — Denepaiuu
oT 26 nexabps 2014 r. Ne 1521 (manee - Ilepeuens), IO BHECEHHs COOTBETCTBYIOIIHX
Hu3MeHeHuH B [lepedeHs.

3. JlemapTaMeHTy TIpaJOCTPOHMTEIIBHOM  JEATENBHOCTH H  apXMTEKTYpBI
MpuHnucTepcTBa CTPOMTENIBCTBA )%} KUJIHITHO-KOMMYHaJIbHOTO X034HCTBa
Poccuiickoit @enepanuu:

a) B TedeHWe 15 MAHe# co [AHS W3JaHWA NpPHKA3a HANpaBUTL YTBEPXKICHHBIH
CIT  38.13330.2018 «CHull  2.06.04-82%* Harpysku ¥  BO3JEHCTBHSA
Ha THIPOTEXHAYECKME COOpY)KeHHs (BONHOBBIE, JIEOBBIE M  OT  CYJOB)»
Ha pErucTpalMio B (QelepaibHbIi OpraH HCIONHHTENbHOH BJacTH B  Chepe
CTaHIapTH3all|H;

6) obecreuuTs oOmyOnWKOBaHWE Ha OQHWIMAaTEHOM cadte MuHHCTEpCTBa
CTPOMTENBCTBA M JKAIMIHO-KOMMYHAJIBHOrO Xo3s#ictea Poccuiickort ®Denepaituu
B WH(OPMAIIMOHHO-TEIEKOMMYHHUKALMOHHON ceTH «HTepHeT» TEeKCTa, YyTBEPXAEHHOro
CIT  38.13330.2018 «CHull  2.06.04-82* Harpysku %} BO3JIEHCTBHS
HA THUADOTEXHHYECKHE COOpYXKeHHs (BONHOBBIE, JI[OBRIE M OT CYyAOB)» B
3IeKTPOHHO-LIH(poBoH (popme B TeueHue 10 nHEH cO JHSA PErdMCTPaLMM CBOAA MPABHII
(enepabHBIM OpPraHOM HCIIOJIHHUTENBHOM BlacTH B cepe CTaHAapTH3ALHH.

MuHHCTp 7 B.B. Sxymes
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Crenenus o cBoe nmpaBu/I

1 UCTIOJIHUTEJIb — OAO «BHUMI uM. B.E. Beneneepa»

2 BHECEH TexHW4YeCKHM KOMHUTETOM IIO craggaptuzanuu TK 465
«CTtpourenscTBo»

3 IIOAT'OTOBIJIEH k yTBepxaeHuo JlemapTaMeHToM IpafoCTPOUTENHLHOM
ACATENBHOCTH M apXHTEKTyphl MHHHCTEpCTBa CTPOHTENBCTBA M IKMIIHMIIHO-
KOMMYHabHOro Xo3stcTea Poccutickoit @enepanuu (Munctpoii Poccun)

4 YTBEPXJIEH npukasoM MUHKMCTEPCTBA CTPOHTENBCTBA M KUAIHIIHO-
KOMMYHaJIBHOTO X03s#icTBa Poccutickoit @enepaimu ot 16 asrycra 2018 r. Ne
531/mp u BBeneH B melicTue ¢ 17 ¢deBpansg 2019 1.

5 3APETYICTPIPOBAH ®efepanbHEIM areHTCTBOM IIO TEXHHIECKOMY
perynapoBanmro U Metposioriu (Pocctannapr). Ilepecmorp CIT 38.13330.2012
«CHull 2.06.04-82* Harpysku u BO3meHcTBHA Ha TULIPOTEXHUIECKHE
COOpYXXeHHs (BOIHOBBIE, JISJIOBEIE U OT CYJIOB)»

B cmyuae nepecmompa (3amensi) uwnu ommeHvl Hacmoswezo ce0da npasun coomeemcmeyuee
yeedomnenue 6yoem onybnuxosano @ YcmawoeneHHoM nopsadke. Coomeemcmeyiowas undopmayun,
YeeOoMnenue U Mexcmel PAaIMEAIOMcs MaKHce 6 UHGPOpMayuonHo cucmeme obugez0 NONL30BAHUA — HA
oguyuansrom caiime paspabomuuxa (Muncmpoii Poccuu) 6 cemu Humeprnem

© Mumnctpoif Poccrm, 2018

Hacrosmuii HOpMATMBHEIM NOKYMEHT He MOXeT OBITE MOJNHOCTBIO MM UACTHIHO BOCIPOH3BENEH,
THpaXHpOBaH U PaCHPOCTPaHEH B KayecTBe O(PHUMANLHOrO M3JaHWs Ha TeppuTopHM Poccmiickoit ®epepamun
6e3 paspemenns Munctpos Poccrm
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CI1 38.13330.2018
Benenue

Hacrosmmit cBox mpapmn paspaboTan ¢ yderoM TpeGoBaHHEL
beneparsHBIX 3aK0HOB 0T 30 Jexabps 2009 r. Ne 384-@3 «Texumgeckuit
PErIaMeHT 0 Ge30NaCHOCTH 3aHui H COOPYKEHARY, OT 27 nexabps 2002 .
Ne 184-@3 «O TexHEYECKOM PEryIHpPOBAHUM.

Hactosampuit cox npasmn paspaboran aBTOpCcKuM KoimekTueoM OAQ
«BHUHWI" nm. B.E.Beneneesa» (pyKOBOIUTENH TEMBI — KAHI. TEXH. HayK
A.IL Ilax, i-p TexH. Hayk B.5. I'nazoscxuii, A.B. Bexcnep, n-p ¢ws.-mar. Hayx
B A Knumoewy, xaHm. Texw. Hayk H.C. baxanosuyyc, KaHA. TE€XH. Hayk
HH. Ilamanuna, A.A. JIanung) OpE y49acTWd KaHA. TeXH. Hayk [LM
Kooicesnurosa (3A0 «I'T MopcTpoity).

v

S




CII 38.13330.2018
CBOJ IIPABHUJI

HATPY3KHU ¥ BO3JAEACTBHUA HA T'HJIPOTEXHUYECKHE COOPYXXEHHUA
(BOJIHOBBIE, JJENOBBIE 1 OT CYI0B)

Loads and impacts on Hydraulic structures (from wave, ice and ships)
Hdara peegenns 2019-02-17

1 ObnacTs NpEMeHeHHS

Hacrosmmuii cBOxm mpaBWI pacHpOCIpaHsercss HA INPOEKTHPOBAHHE BHOBb CIPOSIIHXCA,
PEKOHCTPYKITHIO M PEMOHT CYINECTBYIOIIMX PEYHBIX M MOPCKHX T'HAPOTEXHHYECKHX COOPYXKCHHH H
yCTaHABIMBAET TPeOOBaHMS K pacYeTHOMY 00OCHOBAHHIO HX HAEKHOCTH H OE30MacHOCTH.

2 HopmaTHBHBbIE CCHIIKH

B HacTosmeM cBoje OpaBHNI NpPHBENEHE! CCHUIKA Ha CHEYIOIIHE HOPMATHBHEIC
JNOKYMEHTEL:

I'OCT 19185-73 I'mppoTexnuka. OCHOBHEIE TOHATHS. TepMHHBI H OIIPENEICHAS

I'OCT P 57148-2016 (AICO-19901-1:2015) Hedrsanas u razoBas IPOMBIILUIEHHOCTE.
CoopyxeHns He(hTerasonpoMbICIOBEIE MOpckHe. IIpoeKTHpoBaHME H SKCIUIyaTaiHs C

Y9ETOM THIPOMETEOPOJOTHIECKHX YCIOBHH
CII 20.13330.2016 «CHulI 2.01.07-85* Harpysku u BozpeiicTsrsa» (¢ m3MeneHHEM No

D
CII 47.13330.2016 «CHwulIl 11-02-96 MmxerepHBIE H3BICKaHHSA Ul CTPOHTENIECTBA.

OcCHOBHBIE TIOJIOKEHHAT
CII 58.13330.2012 «CHnll 33-01-2003 T'mpporexHudeckue coopy:xeHus. OCHOBHEIE

ToNIoXKeHHsD» (¢ m3MeHenueM Ne 1)

IIpuMedanune— IIpy NONE30BAHMA HACTOAIIAM CBOAOM TPAaBHN lenecoobpa3sHO IPOBREPHTH
JeliCTBHE CCHIIOYHEIX JOKYMEHTOB B MH(OPMALMOHHON cucTeMe OOINEro HOMb30BAHHA — Ha OQHIHATLHOM
caifte (emepalbHOTO OpraHAa HCIIONHUTENRHOM BlacTH B cdepe cTaHmapTH3aUHH B ceTH HWHTEpHET HIH IO
eXeTofHOMY HWH(OpPMalHOHHOMY YKazaTemio «HanwoHaNBHBIE CTAHOAPTEDY, KOTOPEIH OMyGIHKOBAaH IO
COCTOSHHMIO Ha 1 sHBaps TeKymEro roja, M IO BEIIyCKaM €XEeMecsSJHOro HH()OpMAIHOHHOIO yKasaTells
«HanpoHaibHble CTaHNAPTED) 3a TeKymuif rox. Ecnmm 3aMeHeH CCHUIOYHBIH JOKYMEHT, Ha KOTODEIH HaHa
HEeJaTHPOBAHHAA CCBUIKA, TO PEKOMEHIAYETCA MCHOIB30BaTh ACHCTRYIOMYIO BEPCHIO STOT0 NOKYMEHTa C YIeTOM
BCEX BHECEHHBIX B NAHHYI0 BepcHio W3MeHeHWH. Ecii 3aMeHEH CCBUIOYHEIA JOKYMEHT, HAa KOTODEIH HaHa
JIATHPOBaHHAA CCHUIKA, TO peKOMEHNYeTCA HCIIONB30BaTh BEPCHIO 3TOT0 JAOKYMEHTA ¢ YKa3aHHLIM BEINIE T'OJIOM
yTBepkIeHus (mpuHATHA). Ecii mocie yTBep)kIeHHs HACTOAIMIET0 CBONA NPABHI B CCHUIOYHEIA NOKYMEHT, Ha
KOTOpHIN fJaHa AAaTHPOBaHHAA CCHLUIKA, BHECEHO HM3MEHEHME, 3aTPardBalolliee IMONOXKEHHE, Ha KOTOpOe [AaHa
CCBUIKA, TO 3TO IOJIOXKEHHWE PEKOMEHIyeTCA NpPUMEHATh 0Oe3 ydera NaHHOro M3MeHeHMs. EcnM CChUIOYHBIN
IOKYMEHT OTMeHeH 0e3 3aMeHE], TO IOJI0XKEHHE, B KOTOPOM JlaHa CChLIKA Ha HEro, peKOMEHIYETCH IPUMEHATH B
9acTH, He 3aTparuBaromei 3Ty cciUiky. CBeleHHs O AeMCTBHM CBOJNOB NPaBHI IENEeCO06pasHO MpPOBEPHTH B
®enepanbHOM HHOOPMAIHOHHAOM (OHIE CTAaHNAPTOB.

3 TepMHHEBI B onpeAeIeHHs

B mHacrosmeMm cBoje mpasmun npuMmeHeHHl TepmuHBI mo ['OCT 19185, a Ttaxxe
CIEIYIOIHE TEPMHHBI ¢ COOTBETCTBYIOIMMMH OIIPEACTICHHAMHU:

Hspanne opunnansHoe

B HABOP




CII 38.13330.2018

3.1 aiicbepr: Kpymuoe nensHoe oOpa3oBaHue, OTIIOMHBINEECS OT MATEPHKOBOTO HIH
e} OBOro JTeTHUKA U IUIABAOIIEE HIIA CHASIIEE HA MENH B IOJIPHOMN MITH IMpHJIETalome K
HOJIAPHOM 9YaCTH OKeaHa, C BBICOTOH HaIBONHOM dYacTé Oojee 5 M; IPH BEICOTE HAXBOXHOM
9acTH 2—5 M — Kycok aiicbepra, Menee 2 M — 0610MOK aiicGepra.

3.2 Gerymme BoaHbI: BomHEL, BEmEMas (opMa KOTOPEIX IIEpEMEmAeTcs B
IPOCTPAHCTRE.

3.3 BeTpoBbie BoaHbL: KonebaTensHoe NBHXEHHE BOMALI, BEI3BAHHOE BETPOM IIPH €I0
BO3JEHCTBHH Ha CBOOOIHYIO IOBEPXHOCTE.

3.4 BoiHOBOEe maBneHue: J[onsa (cocTaBiIOmAs) TEAPONAHAMHYECKOTO [aBJICHHS,
00ycIIOBNICHHAsT BETPOBEIM BOJHEHHEM CBOOOIHOM TOBEPXHOCTH KHIKOCTH.

3.5 BeicoTa BoJHBI: [IpeBbIeHHEe BEpIMMHEI BONHEI HAl COCEOHEM MONOIIBOM Ha
BOJIHOBOM Ipodue (prcyHokK 1).

3.6 BepmuBa BoaHbl: Hamsricmas Touka rpeGHs BOIHEI (pUCYHOK 1).

3.7 rpebenp BoaHbI: YacTs BONHEI, PAacIIOOKEHHAS BEIIIE CPeAHEH BOJIHOBOM JIHHHH
(pucysok 1).

3.8

nuppaxous BoaH: MckpupneEHe (pOHTOB M HW3MEHEHHE BBICOT OEryIIHX BOJH,
OrubaroITuX NPENATCTBAS (COOPYKEHHS, OCTPOBA, MEICHL H JIp.).

[CIT 277.1325800.2016, myrxT 3.30]

3.9 nnmHa BoJHBIL: |'OpH30HTANBEHOE PACCTOSIHUE IO JIydy BOJHEI MEXIY BepIIHHAMH
JBYX CMEXHBIX rpebHelf Ha BOTHOBOM npodmre (pucyHOK 1).

3.10 pnuma pasrona BoaH: [IpOTSDKEHHOCTE OXBa4eHHOH BETPOM aKBATOPHH,
H3MEpPEHHas 110 HalpaBJIEHHIO BeTpa 0 PacdeTHOH TOUKH.

3.11 kmas Topoca: IlomBommHas d9acTe TOpOCa, pACIONOXEHHAs HIDKE €ro
KOHCOJIHAMPOBAHHOTO CJIOA.

3.12 xorconMAMpOBaHHLIH cjIol Topoca: YacTe Topoca, B KOTOpOH 00pa3oBaBIIHE
ero OIOKY JIBJa CMEP3/IHCh B MOHOJIHT.

3.13 xpurH4eckas rixyouna: I'myOuHa, IpH KOTOPO#H IPOHCXOTUT 0OpYIIEHHE BOJH.

3.14 nenamoe momae: JIro60# OTHOCHTENBHO IJIOCKHH Y9aCTOK JIEASHOTO IMOKpoBa 6ojee
20 M B moIlepevHHKe, OKPYKEHHEIH CO BCEX CTOPOH BOIOH.

3.15 nepsimodi mokpos: JloGas ¢opma o0pa3opaHAi IIOBEPXHOCTHOTO JBAA,
MOKPEIBAIOIIEN0 B XOJOJHOE BpeMA rofa IIOBEPXHOCTh BOJOEMa WM IIPHHECEHHOIO
TEYEHUsAMH M BETPaMH H3 COCEIHHX paiOHOB; cpemd (hopM JENSHOrO IOKPOBA Pa3lIM4aroT
POBHEIN JIE/l, HACIIOCHHBIH JIell, TOPOCHCTOE JIENTHOE MOJe C IPIJaMH TOPOCOB, OTAEIEHEIS
TOPOCEI H IIp.

3.16 noxOmaa BoTHBI: YacTh BOJHEI, PACIIOIOJKEHHAS HIDKE CPEOHEH BOTHOBOM JTHHUH
(pucyHox 1).

3.17 my4q Bonmbl: JInHWS, IepIeHIUKYISpHAsT K (PPOHTY BOIHEL

3.18 npauHa: IlensHas 9acThb JIEASHOTO IOKPOBAa CPABHHUTEILHO HEOOIBIIOT0 pa3sMepa,

obpasyromascs Ha BOIHOM HOBEPXHOCTH IIPH IOCTEIIEHHOM POCTE JIbJia HIIH OT pa3pyIleHHs
JIEISHBIX IOJIEH.

3.19 macnoennsli aen: Tun nehopMEPOBaHHOTO A, 00pPa30BaBIIErOCs B PE3yIbTATE
HACIIOEHMs OFHO JIHIHHEI Ha APYTYIO U XapaKTePHBIH I JIbJa TOMMKHOH He 6oiee 30 cMm.

3.20 meperynspHble BOJIHBI: BONHEI, 3IEMEHTBI KOTOPBIX H3MEHSAIOTCS CIy4aidHBIM
obpazom;

3.21 mapye Topoca: HansoHas gacTh Topoca.

3.22 mepmox BoaHBI: MHTepBal BpeMEHH MEXIy IPOXOXIECHHEM JBYX CMEXHBIX

BEPIIHH BOJH Yepe3 (PUKCHPOBaHHYIO BEPTHKAID.
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3.23 nopemkka sbaa: [lepememenue nensHoro IOKPOBa Ha OTHENBHEIX Y4YacTKax,
HPOHCXOJSINIEE IO/ BIUSHUEM TEIEHHS, BETPa, HOAEEMA YPOBHS BOMEL

3.24 nonomea Boansr: Havrusmas TouKa 0KGHHE! BOTHEL ;

3.25 npuboiiEble BOMHBI: BeTpoBEIE BONHEI HA NOJOIOM npuOpex)HOM OTKOCE
(ECTECTBEHHOM HIIM HCKYCCTBEHHOM), B IIPEENax KOTOPOT'0 BCIEACTBHE TPEHHS JaCTHIT BOIEI
0 ZHO NPOHCXOMHT TpaHCOpMauus MpodHIs BOIH C 06pa3OBAHHEM IIEPENHETO KPYTOTO
CKJIOHA.

3.26 mpoduns BomabI (raaBubI): JIMEYS IepecedeH s B3BOIHOBAHHOMN IIOBEPXHOCTH
C BEPTHKAILHON IIIOCKOCTHIO B HAIPABJICHHH JIy9a BOIHEI (DHCYHOK 1).

3.27 pasbuBatomuecs BOIHBI: BeTpoBEle BONHEL y KOTOPBIX IIPH B3aUMOJECHCTBHHU C
OOpBIBUCTBIM 6EPEroM, IHAPOTEXHMYECKHAME COOPYIKEHHSIMHE, TIOABOIHEIMA IIperpajaMy Wil
KPYTO HaKIOHCHHBIM NHOM IPOHCXONHUT TpaHchOpMamms HpodHIs BONH ¢ O6pyLIEHHEM
rpebus B cTopoHy Gepera (mperpajsi).

3.28 pacderHble 3IEMEHTHI BOJHLI: DJIEMEHTH BOJHEI 33JaHHOM 06ECHEeUYeHHOCTH B
CHCTEME PAaCYETHOrO MTOPMa, IPHHATEIE B COOTBETCTBHHE C KJIACCOM H BHAOM COOPYKEHHS.

3.29 pacdernbiii ypoBeHb: YpOBeHb BOAEI B BOJNOEME, HA3HAYAEMBIA C yYETOM
CE30HHBIX M TOJOBBIX KOJicOaHHMM, BETPOBOTO HAaroHA W CrOHA, NPHIMBOB M OTIHBOB
(pucynok 1).

3.30 pacuernprii mropm: IIITOPM MOBTOPAEMOCTHIO ONHMH pa3 32 33JaHHEN! HEPHOL
BpemeHu (HampuMep, 25, 50 mim 100 jer) # XapakTepH3yIOmuiics MaKCAMAIBHEIME 32 TOT
[ICPHOJ BJIEMCHTAMH BOJIH; Pa3HBEIM HANPAaBIECHHAM BOJIH MOTYT COOTBETCTBOBATE Pa3JIMYHEIE
pacdeTHEIE INTOPMEL.

3.31 perynsipaste BoaHBI: BONHEL, BEICOTA M IEpPHON KOTOPEIX OCTAIOTCH
HEM3MEHHBIMH BO BPEMEHH.

3.32 pedppaxuus Bon: Mekpusnenne GpoHTOB ¥ H3MEHEHHWE BHICOT GErYIIUX BOIH
II0J1 BO3ICHCTBAEM Te9EHUH HIH 00yCIIOBICHHOE H3MEHEHHEM IIIyOHHBI Ha METKOBOJIBE.

3.33 posHbiii nex: Jlen, MMerOmMMH OTHOCHTENHHO POBHBIE BEPXHIO M HIDKHIOIO
IOBEPXHOCTH.

3.34 cxopocTh BoHbI: CKOPOCTE IIepeMeNTeHHs IpeGHs BOJNHEI B JaHHOH TOUKE.

3.35 comemoers Mopckoro Jbaa: OTHOIIEHHE CyMMapHOH MacCHl HOHOB B
00pazoBaBIIEMCs IPH TASHUHE JIbJa PACTBOPE K MACCE 3TOT0 PacTBOPA.

3.36 cpenunas BoHOBas uHEAN: JIMHEA, IEepeceKaroNmas 3aIich BOMHOBEIX KonebaHmit
TaK, YTO CYMMapHEIE ILUIOIA/HA BBIIE U HIDKE 3TOH THHAA OOWHAKOBEI (PHCYHOK 1).

3.37 cromame Boambr: BomHel, BEmumMmas ¢opMa KOTOPEIX B IpPOCTPaHCTBE HE
HepeMeaeTcs.

3.38 TonmuAaa poBHOro Jasaa: CyMMma TOMIWH HAABONHOM H IIONBONHOM yacTelt
NEIIHOTO MOKPOBA.

3.39 Topoc: OTmensHOE HArpOMOJXKIEHHE KYCKOB H 0BIOMKOB b2, 06pa3oBaBImerocs
IIPH COKaTHH JIEISIHBIX IONEH B 30HE HX KOHTAKTA.

3.40 TopocHcToe NenaHoe moJe: Ilone ¢ rpsgaMH TOPOCOB, 06Pa3OBABMIMXCS MPH
CKaTHH JIENSHOTO IIOKPOBA.

3.41 Tpancopmanua Boam: /3MeHEHHE BEICOTEI H JUIMHBEI OEryliux BOIH,
HCKpHBJIEHHE HX ()POHTOB IOJ BO3/eHCTBHEM peibeda JAHa, MPEIATCTBHM, TeICHHIA.

3.42 ¢ponT BONHEBI: JIHHNSA Ha IUIaHE B3BOJHOBAHHON ITOBEPXHOCTH, MPOXONMINAA MO
BepIIHHAM I'peOHST BOJIHEL

3.43 mropMoBoii HaroH W cro: [loBEINEHWE W TOHMIKEHHE YPOBHA BOIEI B
aKBAaTOPHH OTHOCHTENBHO CpEIHEr0 YpPOBHS, BEI3BaHHEIE BO3JEHCTBHEM BeTpa H

YMEHBIOEHHEM aTMOC(EPHOTO JABTEHHS B IITOPME.

3
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3.44 3;1eMenTHI BOJIHEI (0CHOBHBIE): BricoTa, IIMHA W/WIH IEPHO BOIHE! (PHCYHOK

1.

Bepminua sonusl Cpenuss BONHOBAY
JIHHIA

I'pedens Bomas:

5
Pacyernrii ~
YDOEEHE

e —

BrICOTa BONEE! h

RS

— W— — S— T——
e moe m——

Ty
Iopomea somEs! Joxbnna BomuE

lbnma BOMHEL A,

Pucynox 1 —Ilpodaab 1 3j1eMeHTEI BOJHBI

4 O0mue MoJIOKEHUS

4.1 B HacTosimeM CBOJE IPaBHJI YCTaHOBJICHHEI HOPMAaTHBHEIE 3HAYEHHWS HAarpy3oK H
BO3ACHCTBHI OT BETPOBHIX BOJIH, JIbAA U CYINOB Ha I'HIPOTEXHHYECKHE COOPYHEHHS.

Pacyernas Harpyska HOJDKHA OIPEeNSThCS Kak MPOU3BeeHHe HOPMATHBHOA Harpy3ka
Ha K03 DHUIUEHT HaNEeXHOCTH MO HArpy3KaM Y YYUTHIBAIOIMAA BO3MOXHOE OTKIIOHEHHE
Harpy3Kk# B HeOJIAaronpHATHYIO CTOPOHY OT €e HOPMATHBHOI'O 3HAYCHHS.

3HageHre K03 duImenTa Y A1 BOIHOBBIX, JIEIOBLIX HArPY30K W HArPy30K OT CYHOB
momkHo mnpuHEMarees cormacHo CIT58.13330, mma BETpPOBEIX Harpy3oKk — COIJIacHO
CIT20.13330.

4.2 PacueTHBIE 3IE€MEHTHI BOJIH M JIGAOBBIX YCIIOBHM HA OTKDBITBIX H OIPayKICHHBIX
aKBaTOPHUSX CIIeAyeT IPHHAMATH Ha OCHOBE Pe3yIbTaTOB HEDKEHEPHO-THAPOMETEOPOIOTHIECKAX
H3BICKAHH, MHOTOJIETHHX HATYPHEIX HaOJroeHwii u nabopaTopHBIX Hccnemopadumil. [Ipasmna
BEITIOJHEHHS HMEJKEHEPHO-THAPOMETEOPOJIOTHYECKAX H3BICKAaHMH, HX COCTaB H 00BeM A
CTPOMTENECTBA THAPOTEXHHWYECKUX COOPYXXEHWH, B TOM TUHCNIE, Mg CTPOHTEIBCTBA
He()TEra3oIpOMBICIOBEIX COOPYIKEHHI HA KOHTHHEHTATBHOM Mefb(e JOJDKHEI COOTBETCTBOBATE
CIT147.13330, [1], [2].

4.3 Harpy3kd W BO3NEHCTBHS BOJH W JbJda Ha COOpyXeHHMs [ Kiacca, a TaKke Ha
COOpY)KEHHMsS JpPYTHX KIACCOB IIPH pacyeTHOM BhICOTe BOmH Goiee S5 M, HONy4YCHHBIE
pacUeTHBRIME METOIAMH, HEOOX0UMO YTOIHATE HA OCHOBE JaO0PaTOPHEIX HCCIIEN0OBAHMI.

5 Harpyslcn H BO3[eliCTBHA BOJIH HA THAPOTEXHHYECKHE COOPYKECHHH

OcuoBHBIE pacYeTHbIE NOJIOKEHHA

5.1 BonHOBEIE HArpy3kd M BO3HCHCTBHA Ha TMAPOTEXHHYECKHE COOPYMKCHHS NOJDKHEIL
ONpeleNnaTeCS I YCIOBHE pacueTHOrO INTOpMa MpPH pPacdYeTHBIX YPOBHAX BOAB! B
aKBaTOPHH.

5.2 B Ka4eCcTBE pacYeTHOro INTOpMa CIeAyeT NPUHEMATH ITOPM IMOBTOPAEMOCTBIO TULS
COOpYKEHUH KiIacca:

I—1 pa3 B 100 neT;

IT -1 pa3 B 50 ner;

Il u IV — 1 pa3 B 25 ner.
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5.3 IlapaMeTpsl BONHEHHS IPH pPAaCYETHOM INTOPME: 3HAYEHHS BBICOTEHI, JUIMHEI H
TIEPHOZa BOJIH pasiMHOH OOECIEYEHHOCTH B CHCTEME, a TAaKKe CHEKTpalbHas ILIOTHOCTH
BOTHEHHU — NOJDKHBI IPHHMMATECS 110 Pe3yNIbTaTaM CTATHCTAIECKOH 06pabOTKH Pe3yasTaToB
HIKCHEPHO-THAPOMETEOPOIOTHIECKHX HAOIFOICHMIA.

Ilpa HemoOCTAaTOYHOCTH NAHHEBIX HHXKCHEPHO-THIPOMETEOPOJIOTHYECKAX H3BICKaHIH
ONpPEJENCHHE [apaMeTPOB BOIHEHMA DacuyeTHOTO INTOpMA CIEAyeT NPOH3BONHUT: Ha
OCHOBaHHH PaCYETHBIX METOMOB C IIOCIEAYIONMeH HX BepHbuKarmeii (IpOBEPKOIL) 10 JAHHEM
HabIONeHnii B KOHKPETHOM MECTE M3BICKAHMIE., Ilpu oTCyTCTBHM TaKHX MAaHHEIX JONYCKAETCS
BepUHUKAIHS IS aKBATOPHI CO CXOKHEME YCIIOBHSMH BOJIHOOOpa30oBaHM.

5.4 Ilpn ompeneNeHMM pACYETHBIX 3HAYEHHH 3JEMEHTOB BONH HA OTKDBITEIX H
OTP2IICHHBIX ~aKBATOPHAX HEOOXONMMO YYHTHIBATH CIEAYIONIME BOTHOOGPA3YIOLIHE
axTopel: ckopocTe BeTpa (ee 3HaueHHe u HaOpaBJIeHHE), IPONOJDKHTEIEHOCTE
HETPEPEIBHOTO NEHCTBHA BETpa Hal BONHOM IIOBEPXHOCTHIO, pasMEpH H KOH(HUTYpaIHIO
OXBa9CHHOM BETPOM aKBATOPHH, penbed) THa i TIyOGHHY BOZBL.

5.5 PacyeTHEIC YPOBHE BOZH H XapaKTEPHCTHKH BETPa HEOOXOIHMMO ONpENENATh IO
pesyipTaTaM CTAaTHCTHYECKOM 00paboTKE NaHHBIX MHOTOJIETHIX PAI10B HaOIOMEHHIA.

5.6 PacyeTs! 51eMEHTOB BOJH NOIDKHEI IIPOH3BOLATECS C YYETOM JAENICHHS aKBATOPHH
10 ryTyGHHe Ha Ceayiomue 305! (0603Ha9eH S IPHBEIEHE B npunoxeHusx A u C):

riry6oxoBoHAs — ¢ TiIyGuHOM d>0,5\ — [IHO He BIHSET HA OCHOBHEIE XapaKTePHCTHKA
BOJIH;

MEJIKOBOZHAS — ¢ TIyOuHO# 0,5 A >d>dcr — IHO OKA3BIBAET BIMSHHE HA PA3BHTHE BOIH
H Ha OCHOBHBIE MX XapaKTEPHCTHKY,

npuloiiHas — ¢ ruyOuHOM OT doy 1O dewy, B npenenax KOTOpOM HauWHAETCS H
3aBEepIIAETCSH PaspyIIeHHe BOJIH,;

IIPHype3oBas — C TIyOHHOH MeHee dw,, B MpeleNax KOTOpOM paspyIIeHHEE BOIHEL
NEPHOTHIECKY HaKaTHIBArOTCSA Ha Geper.

XapaKTepHCTHKH BOJNHEHWS, COOTBETCTBYIOLIHE pacyeTHEIM  0fecneyeHHOCTIM
CKOpPOCTH BETpa ¥ YPOBHA BOIBI B aKBaTOPHH, MO/DKHEI ONPEAENATECS C YYETOM
TpaHCGOpPManHK BONH — H3MEHEHHS WMX ImapaMeTpoB IOJA BO3HNCHCTBHEM TEYeHHMM M C
BBIXONIOM Ha MEJKOBOIEE, pedpakid NpH CNOKHOM penbede ¥ HErOpPH30HTATIEHOM IHE,
Iu(paKIyMy Ha OrpaUTeNHHBIX COOPYKEHHSIX, ob6pymeHus.

OnpenencEme  mapaMeTpoB  BONHEHHS  JOMDKHO OPOM3BOJMTECS  PacyeTHO-
TCOPETHHYCCKAMHA METONAaMHM Ha OCHOBE COBPEMEHHBIX IIPOrPaMMHO-BBIIHCIHATEBHEIX
KOMILIEKCOB I C MNPHMEHEHHEM HOMOTpaMM (HpHIOXKEHHe A) H ampoOGHpOBaHHEIX
METOIOB.

5.7 PacueTHyro 06ece4eHHOCTE BEICOT BOJIH B CHCTEME HEOBXOIHMO NPAHUMATE:

5 % — npH onpe/eNeHNH 3aMAMEHHOCTH MOPTOBBIX aKBATOPHIA;

1 % — mpwm onpeseneHEny HakaTa BOIH;

mo rtabmuue 1 — npu ompeleNeHHE YCTOMYHBOCTH H IIPOYHOCTH THIPOTEXHAIECKAX
COOPYKEHHH U X 3JIEMEHTOB. :

I coopyxemmit I xmacca m 1 Bcex COOpYXXEHHH C IEPHONOM COOCTBEHHBIX
konebanmit Gomee 2 ¢ HEOOGXONMMO YIHTHIBATH CHEKTPANbHBIE XapaKTEPHCTHKH BOJHEHHS
(4aCTOTHBI CIIEKTD).

Tabnuma 1
I'H.x[porexmmecme COOpyKEHHs PacueTnas OﬁeCl]B‘IgHHOCTL BRICOT BOJIH
B cHcTeMe, %, He Oolee
CoopyeHus BEPTHKAIBHOrO MO, OrPaIHTe/EHBIE
COOPYIKEHHS OTKOCHOTO IIPO(HIIL 1
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CxBO3HEIE COOpY>KeHHS H 00TeKaeMBIe mperpajpl Kiacca:
I 1
I
L, Iv 5
BeperoykpenuTensHEIe COOpYKEHHA Kacca:
ILII 1
111, IV 5
IIpumMegannsa

1 TlIpu onpefeeHrH HATPY30K Ha COOPY3KEH:T HeoGX0IMO TIPUHAMATE BHICOTY BOMH 3aJIHHO 00ecede HOCTH
B CHCTEME A W [JIHY BONH B guamasone (1—14)A, OpH xoTopoif OKa3BIBAETCA MAKCHMANEHOE BOBJEHCTBHE HA
COOpY)KEHHE; II1S CKBO3HBIX KOHCTPYKLWMIA CIE/yeT ONpeIe/ATh MAKCHMANEHOE BOSIIGHCTRBHE BONH NPH IIHHE PACYETHBIX
BoJTH B mpeneniax (0,8-1.4) A.

2 Tlpy HasHAYEHWH BRICOTHBIX OTMETOK CKBO3HBIX COOPY/KEHHH, BO3BOIMMEIX HA OTKDBITHIX AKBATOPHAX,
pacveTHyI0 00eCIEYEHHOCTE BEICOT BOJH B CHCTEME Ui 0c000 OTBETCTREHHBIX COOPY KeHHi creayeT nparumMats 0,1 %6 .

5.8 MakcAMalBHBIA pacYeTHBIH YpPOBEHb BOAEI HEOOXOMMMO IPHHAMATE COTJIACHO
TpeGOBaHMAM HOpPMATHBHEIX nokymeHToB (HJI) Ha DpOEKTHPOBaHHE COOPYXEHUH
(06BexTOB).

5.9 TIpu omperneneHWd HArpy30K ¥ BO3NCHCTBHM Ha THAPOTEXHHYECKHE COOPYIKECHHA
obecIIeueHHOCTH pacdeTHEIX YPOBHEH NOIDKHEI GEITH He Goree: 1y coopyxeHui [ kimacca —
1%, II u III xmaccoB — 5%, IV kmacca — 10 % mo HaWBHICIOMM TOJOBEIM YPOBHSIM,
OIpEENIEHHEIM ¢ YIETOM IPHIMBHO-OT/IHBHEIX SBJICHHH, Ce30HHEBIX KoNebanwii, BETPOBOIO H
BOJIHOBOTO HAaroHOB.

IIlpuMmegaHus

1 B 6e3anMBHBIX MOpAX MiA NOANODHBIX TPAaBHTAIlHOHHBIX BOJHO3amMTHEIX creH Il xiacca B A
HCKYCCTBEHHBIX TUUDKel 663 BOJHO3AMMTHEIX COOPYXeEHHH 0OecnedeHHOCTh PacyeTHBIX YPOBHEH ciemyeT
TIpHHUMAaTH paBHOM 1 %.

2 Tlpu paccCMOTPEHUH Pa3MBIBOB OCHOBAHHS BOIIH3M COOPY)KEHHS H MEPONPHSATHIA 110 3alUTe OT PasMEIBa
clemyer BHIOMpaTh pacdeTHEIH YPOBEHb BOAEL MCXONA M3 YCIOBHA MaKCHMAJBHOTO BO3NCHCTBHA BOJH Ha

3NMEMEHTEI THAPOTEXHHIECKHAX GOOPWKEHKI‘”I.

5.10 BeICOTEI BETPOBOTO H BOJHOBOIO HArOHOB CleAyeT NOPHHAMATh IO HaHHBIM
HaTypHBIX Hadmomenni. g coopyxenni III m IV xnaccoB BEICOTEI BETPOBOIO H BOJTHOBOTO
HAarOHOB IPH OTCYTCTBHM JAHHBIX HATYPHBIX HaONIOJEHMHA OIpENeIIOTCS DPacdeToM
(mpunoxenue b).

5.11 Ilpy n@HAMHYECKMX pacdeTax X OIEHKE YCTaJOCTHOH IPOYHOCTH 3IEMEHTOB
KOHCTPYKIIM THOPOTEXHWYECKHX COOPYKEHHMM CIeOyeT YYHTBIBATH CIEKTPANBHYIO

IUIOTHOCTH BETPOBOT'O BOJIHEHHMSA, XapaKTEPH3YIOIIYIO €r0 HEPeryIpHOCTb.
5.12 Bo3zgeiicTBHe [ITOPMA, B TOM YHCJIE B COYETAHWH C TEYCHHEM, HA THO aKBATOPHH Y

OCHOBAHHS THAPOTEXHHIECKOTO COOPYXEHHS OJDKHO OLEHHBATHCS CPABHEHHEM 3HAYECHHH
MAaKCAMANBHOM TIPHIOHHOM CKOPOCTH M HepasMbIBalomell (JOIycKaeMo#) NpHIOHHOK
CKOpPOCTH WJIM COOTBETCTBYIOIIMX KacaTeNbHBIX HaNpHKEHHM, ACHCTBYIOINHX Ha TPYHT,
CIIATAIOIIMI JHO, MJIH Ha MAaTepHall, HCIONb3YeMBIH [Iid 3alIUThI JHA OT Pa3sMEIBa H IIOJMEBA
OCHOBaHWsI COOPYKEeHUs (MpHiIoxeHue B).

OcoGenHocTH pacdeTa Bo3AelicTBHSA BOJH HA COOPYKeHHA Pa3NTHIHBIX THIOB

Harpy3xku Ha BepTHKAJbHBIE CTEHBI

5.13 Pacder coopy)XeHHMH Ha BO3JCHCTBHE CTOSYMX BOJNH CO CTOPOHEI OTKpBITOH
aKBAaTOPHH (PHCYHOK 2) HOIDKEH IPOM3BOMTECS [PH [IyOHEe N0 mHa dp>1,5h 1 riyoune Haj
6epmoit dir > 1,5k (h — BBICOTA HCXOAHON Oerymie# BOMHEL, M); IIPH 3TOM B topmynax s
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cBOGOHOW BOTHOBOH IIOBEPXHOCTH M BOIHOBOTO IABJIEHHS BMECTO INIyOHHEI 0 JHA db, M,
HeoOX0MMMO IPAMEHSITH YCIIOBHYIO PACUETHYIO TIIyOuHY d, M, OIIpeNeseMyIo 1o popmyrie

d=d;+k,(dy-d;), 1)

rae dr— riyOuHa HaJl HOIOMIBOH COOPYIKEHHS, M;
kyr — k03 puMenT, nprHAMaeMEbIii 10 rpadHKaM pECYHKa 3.
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a— 1pH rpebHe BONHEL, 6 — IPH J0XKOUHE BOJIHEI
(c 3mopaM¥ B3BEIMBAIOIIETO BOIHOBOTO TaBIICHHA)

Pucynok 2 — Jmiopsl JaBJieHAs CTOSIAX BOJH HA BEPTHKAIBHYIO CTEHY CO CTOPOHBI OTKPBITOH
aKBATOPHH
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Pucynok 3 —I'padaxn 3aauennii kosppaumenra ks,

5.14 'opu3oHTanBHYI0 BONHOBYIO HArpy3Ky P: Ha BEPTHKAIGHYIO CTEHY IIOX
BO3JIEHCTBHEM CTOSIEHf BONHEI CIELyeT IPHHAMATE II0 JI0OpaM BOJHOBOTO JABJIEHHA P IO
DTyOHHE IPY Pa3siuIHBIX YOAIEHHSX BEPITAHEI BOJHEI OT CTEHBL.

ITocTpoenre 3mIOp BONHOBOIO HABIEHHA P NOJDKHO MPOM3BOAMTECS IIO PE3YIBLTATaM
OKCIICPHMEHTANBHLIX HMCCICHOBaHMN W/WIH THIPONMHAMHYECKHX pAcyeToB, a IpH HX
OTCYTCTBHH Ha OCHOBE cIoco0a, IPUBENEHHOr0 B MPHIOXKeH:HH I .

5.15 B pacyerax yCTOHIMBOCTH COOPYKEHHS M IPOYHOCTH TPYHTOB OCHOBAHHS CIIELYET
YUHTHIBATE YMEHBIIEHHE BOJHOBOH HAIPY3KH Ha CEKIIHIO BEPTHKAIBHON CTEHEI IIPH IOAXOAE
¢ponTa BoHEI MoK yrioM . KoadhuumenT CHIKEHNS HATPY3KH Kes TIDH 3TOM IPHHAMAETCS
o Tabmmne 2.

Tabnuma 2
a <45° 60° 75°
ks 1 0,9 0,7

5.16 B pacuerax clefyer yIHTLIBATE FOPH3OHTATBHYIO HATPY3KY OT A parupOBaHHEIX
BOIIH CO CTOPOHEI OIPaXXIEHHOH akBaTOpUH (PHCYHOK 4).
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a — npu rpeGHe BOJHEL; 6 — IpH J10KOHHE BOJIHEBI

Pucynox 4 — Sniopsl AaBJIeHAS JHQPArdpOBAHHBIX BOJIH HA BEPTHKAJILHYIO CTEHY
H €€ MOJ0mBY CO CTOPOHBI OrPAKIEHHOH AKBATOPHH

5.17 B3BemmuBaromee BOJTHOBOE JaBI€HHE B TOPH3OHTAIBHEIX IIBaX MACCHBHOM KIIaIKH
H II0 IOJOIIBE COOPYKEHHS CleLyeT NpHHAMATh PaBHEIM COOTBETCTBYIOIIHM 3HAYECHHAM
TOPH30HTAIBHOTO BOJHOBOIO JABIIEHHS B KpalHWX ToukaX (PHCYHKH 2 ¥ 4) IpH JTHHEHHOM

H3MEHEHHH €T0 B Ipe/ieNax IMUPHHEL COOPYKEHHSL.
5.18 MakcHMaNbHYIO IPANOHHYIO CKOPOCTE Vpmax, M/C, OT NEHCTBHA CTOSIUX BONH HA

paccrosauy 0,25\ 0T mepeqHe# rpaHy CTEHEI CIEAyeT OMpeaesaTs o hopMyne

2k mh
b,max = al ] (2)
Tshkd,

0.4
rae xoabdumment ky = 0,25[2) , IpH %2 30 k,;=1,0;

k =27 /A — BOJHOBOE JHCJIO.
MaxkcrmMansHOe 3Ha9eHHe KacaTebHOr0 HANPSUKEHHS Ha IOBEPXHOCTH JHA Ty,max, Kl1a,

OT BO3ZIEHCTBHS BOJH CJIEAYET ONpPEeaTh o GopMyiIe
1 2
Ty,max = E of, wp};,max > 3)

rIe ﬁu=0,237(a¢:)/ks)":”52 — k03t dunreHT Tperus; upy ao < 0,63k  £»=0,3;
ap= Vb,ma_fozﬂ;
T — nepwoj BONHEL, C;
p — IIIOTHOCTE BOJEL, T/M.

kg = kg g, +ksp — CyMmapHas THApaBIHYECKast IIEPOXOBATOCTD JIHA;

9
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ks,gr=a.Dso (0=2—4, xax npaBmiO, IPUHEMAETCH 0,=2,5) — IMEPOXOBATOCTE IIOCKOro (Ge3
pycrnoBsIX opM) IHA, CITOKEHHOTO IPYHTOM CpeIHeH KPyITHOCTRIO Dso, M;

ksa =1,1D, [l —exp (—25Db /L, )] — IIEpOXOBATOCTh, obycnoBneHHas  JOHHBEIMHA

(opmamu cpenreit BEIcoTOM D), M, B CpemHeR MIHHOH Lp, M.
Cpengee 3a nepuon 7' 3HaYeHHE KacaTeIbHOTO HANPSDKEHHS Ha IOBEPXHOCTH JHA T,

klla, OT BO3/ICHCTBIS BOJH JOIDKHO OLPEAENATHCS HO (opMyIIe

_ 1
T = = Tyw,max + 4)

2
B03MO)KHOCTB PasMbIBa mHa dKBaTOPHH Y OCHOBaHHA Coopymem CICOYET OIICHHBATH
CPaBHEHUEM Vpmax WHIH T, C JOIYCKAEMBIMH 3HAYEHHSAMH JTHX BEHYMH, IPH KOTOPBIX
IPYHT OCTA€TCsl YCTOMIMBEIM. IIpH NIpEBBINEHNE STHX 3HAYECHHI JOIDKHEI pa3pabaTEBaThCsa
MEpOIPHATHS, 06eCIedrBAIOMye 3aIATY OT Pa3MbIBa H IOJMEIBA OCHOBAHME COOPYIMKEHHMIM

(mpunoxxenwue B).
5.19 Pacder coopyxeHWi Ha BO3NEACTBHE pa3GHBAIOIMXCS BOJNH CO CTOPOHEI

OTKPEITOHM aKBAaTOPHH MNOJDKEH NPOHM3BOAMTECH IpH IyOmHEe Hajm Oepmoi dir < 1,254 u
rmybune no mHa dp> 1,5k (pucyHok 5). TopusoHTanbHYI0 HArpysky Px, KH/M, OT
pa3bHBalOIIMXCS BOJH CIEAYET ONPENENATh [0 3MIOpe GOKOBOrO BOJHOBOIO JABICHHS, IPH
IIOCTPOEHHH KOTOpOM 3HaueHHs p, Klla, aug opmuHAT z, M, CleAyeT NPHEMMATH IO
hopmymam:

7y =~h p =0, (5)

zy =0 p, =1,5pgh, (6)
h

=d P&t 7

B=ar #s chid ™

Pacuernrnii

Pucynok 5 — Smiopei JaBjeHds pa30HBAIONEXCSA BOJH HA BEPTHKAIBLHYI0 CTEHY
BepruxansHyio Harpy3ky Pi, kKH/M, 0T pa3GHBarOImuxcs BOJH CIEAyeT NpUHHEMATH
PaBHOM IJIOIAAH 3MIOPHI B3BEINHBAIOINETO BOJHOBOI'O AABJICHHS B ONPEIENATh 110 (GopMyIIe

2z =H ’

2

10

' B HABOP |
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<3
dy—d;

rae U — Ko3(puIueHT, OpHEAMaeMblii paBHEM W =0,55+0, OSE—-a—d— ; OpH
b—%f

cnenyer npuauMats | = 0,7; npr 29 - pn=10.
b= Yr
MakCHMaNbHYI0 OPHAOHHYIO CKOPOCTH BOXEI Vimax, M/C, HaJ IIOBEPXHOCTBIO OEpMEI
TIepe/l BEPTUKAIBLHOMN CTEHOH IpH pa36HBaOMUXCs BOJIHAX CIEAyeT ONpeNeniTh o Gopmyie

} gh
P = . 9
Jmex 4 chkd ' ©)

5.20 Pacger coopy)xeHHWii Ha Bo3IeiicTBHE MPHOOHHBIX BOJH JOJDKEH IIPOH3BOIHTECSH
npu riayoune dp <d. Ha IPUMEIKAIOIMIEM K CTEHE y4YacTKe JHA MPOTIKEHHOCTHIO HE MEHEe

0,5\ (pucyHOK 6). Bo3BEIIIEHNE BEPITHHEI MAKCHMAIBHOM IIPHOOHHOM BOIHEL T ) » M, HAX

pacdeTHBIM YPOBHEM CIIEAYET ONPENENATh 10 GopMyIIe
=0,5d s +hg,, , (10)

Tlr:,sur

rae Asr — BHICOTA MIPUGOMHOM BONHEL, M, (IpHIoKeHHe A);
dcr — KpATHYECKas TIyOrHa, M.
T OpH30HTATBHYIO HATPY3KY Pre, KH/M, OT IpHOOHHEIX BOJH HEOOXOIHMMO NPHHHUMATEH
1o miope 60KOBOTO BOJHOBOTO [JaBIEHHMS, IPH 3TOM 3HaveHMe p, klla, mis opmuHar z, M,
JOIYCKAETCs OIpeNieNaTh N0 GpopMyIaMm:

2=t 2 =0; )
L= _%ksur P, =1,5pgh,, ; (12)
hsur :
zy=d; py=—Lr (13)
Chrdf

sur

rae A, — CpexHss NIMHA MpAOOHHOH BONHEL, M.
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a P,
Pacwernpii % =il —vp—
YDOBEHE o {2
e : R\'ﬂ X
o i
3 4P
e LS ), ps
P 2F Py I‘
 Z
6
- b |
Pacuernmii % == L.
ypoBeHs = Z hy
'P.TC
s =] i
]
< ° P,
> pic

'z
@ — C BEPXOM IIOCTENH Ha YPOBHE IHA; 6 — ¢ BO3BHIIIAIOMEHCS HAl JHOM TIOCTEIBIO

Pucyrnox 6 — Smrops1 napienns DpUGOHHBIX BOJH HA BEDPTHKANBHYIO CTEHY

Bepruxanbayro Barpysky Pz, KH/M, 0T IpHGOHHEEX BONH ClEIyeT IPHHAMATH PABHOMN
TITOINA/IH SIMIOPEI B3BEIIHBAOIIEr0 BOJHOBOTO JABIEHHS | ONPENENATE 10 (GopMyIe

P, =0,7(£3§9-J_ (14)

MaxcumanbHas IPEIOHHAS CKOPOCTh y OCHOBAHHS BEPTHKATEHOH CTEHBI CO CTOPOHEL
OTKDEITOH aKBATOPHH HpH AeHCTBHM NPHOOHUHON BONHBL Fjmax, M/C, JOIDKHA OIPEIEIITHCS

o popmyine
(15)

Harpysxu 1 Bo3/ielicTBHA BOJIH Ha COOPY/KEHHS 0TKOCHOI0 PO (uJis

521 Tlpu ompeneneHHH BHICOTHl HAKAaTa BOMH HA OTKOC Ay (PHCYHOK 7) IOJDKHEL

YIUTHIBATECS CIEAYIONHe (hakTOpEL:
BBICOTA H JJIHHA PACUETHEIX BOJIH;
[IEPOXOBATOCTH HOBEPXHOCTH OTKOCA;
(uiIBTpanuOHHEIe CBONCTBA MaTepHala, 06pa3yIomero 0TKOC;
HalpaBJICHAE H CKOPOCTH BETPa;
[IyOHHA BOJEI B aKBATOPHHE MIEPE]] COOPYKEHHUEM;
YTol moaxoza GppoHTa BONHEI K JIMHHY ype3a BOAEI Ha OTKOCE.

12

B HABOP |
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Onpenenenre BHICOTH HAKaTa BOJNH HA OTKOC CIEAYET NpOH3BOJHUTE II0 Pe3yIbTaTaM
SKCHEpPHMEHTANBHEIX HCCIENOBaHHH p/MIA THAPONMHAMHYECKAX pPacderoB, a IPH MX
OTCYTCTBHE METOIAMH, IPHBEJCHHBIMH B IIPHIOKCHAN II.

JlebopMupyeMOCTs 32 BpeMs PacueTHOro INTOpMa DKHEBIX OTKOCOB CIEHYET
OLEHHBATh TO [AHHEIM HATYPHBIX HaOIIONCHHH (3 ToM wmCNE, Ha agajorax) H
A/PABIITIECKOT0 MOJIEIMPOBAHAS B COYCTAHHH C anpoOHEpOBAaHHEIMH ~ PaCHCTHBIMU
METOaMH.

PacueTHEIH YPOBEHD

N~ AEE———

Pucynok 7 — Cxema K oNpeeICHAI0 BBICOTHI /iryn HAKATA BOJIH HA 0TKOC

522 BojgoBOe JaBICHHME Ha 3AMUTHOE IUIHTHOE KpeIUleHHe OTKOoca IOIDKHO
OmpenenAThCA Ha OCHOBAaHMH — PE3yJNBTATOB duamdeckoro H/HWIE  MATEMAaTHICCKOIO
MOJIETHPOBAHH, a IPH MX OTCYTCTBHH — IO (popMynIaM IPHIOKEHHSA .

5.23 IIpa KpeIUleHAH OTKOCA KaMEHHOH HabpocKoi, OOBIKHOBEHHBIMH H ¢hacoHHBIMHA
GeTOHHEIME MM JKele300eTOHHBIME ONoxamm pacderHas Macca OTJENLHOr0 JIEMEHTa
ompezensercs o hopMyIaM IpATOKCHAL B.

Harpy3ku OT BOJIH Ha 00TeKaeMble Iperpajbl | CKBO3HBIE COOPYKEHHSA

5.24 Harpysx® OT BOJH Ha 00TEKaeMBIe IIPerpajiel ¥ CKBO3HBIE COOPYKEHHA JOJDKHBI
ONpeNeNATECA HAa OCHOBE  OKCICPHMEHTAIBHRIX HCCNENOBaHMM  W/HIM  PENICHWA
THAPONMHAMHIECKOH 3a1avu ofTeKaHs IIPErpajbl BOJHOBEIM IOTOKOM, a IPH HX
OTCYTCTBHE TIO METOJLY, TTPUBEACHHOMY B IPHIO)KEHIH E, OCHOBAHHOMY Ha aHAJMTHICCKOM
DPEIIeHAR B TPETHEM IPUOTIKEHAN 3a/1aH O Gerynmx NOTEeHIMAIBHBIX BONHAX.

Harpysks OT BONH Ha OOTeKkacMble HpErpasel H CKBO3HBIE COODYXEHHS IOJDKHEI
OLpeNeNAThCA KaK CymMMa CKOPOCTHOTO H HHEPIHOHHOTO KOMIIOHEHTOB, 06yCI0BIEHHBIX
COOTBETCTBEHHO JOKATGHBIME 3HAYECHHSMH CKODOCTH ¥ YCKOPCHHA BOJIHOBOTO JIBHIKEHHS
MKHAIKOCTH.

Jlunampgeckuii d(QEKT OT BOINEHCTBHA HeperyIApHEIX BOJH CIEAyeT yaMThIBATE
TOILKO B TEX CIIydasx, KOrJa IMEPHOA cOBCTBEHHBIX KONeOaHui COOPYKEHHS COM3MEPHM €O
CpeJIHAM IepHOIOM Haberalonux BOH (E. 19 npunoxernus E).

525 MaKcuMaJBHYIO CHIY BO3/CHCTBHSA BONH Ha BEpTUKANBHYIO O0TEKaeMyIo
nperpany (puCyHOK 8, a) cnefyeT OUpEeNenirb H3 psla sgadeHuii, ITOIy4aeMBIX IIPH
pasIAYHBIX yAAICHIAX & = x/A\ BEPIIMHEI BOJHEI OT IIPETPajEL.

5 26 MakcHMaIbHEE 3HAYeHWs HArpy3KH OT BOIH Ha TOPH30HTANBHEYI0 00TEKaeMYyH0
nperpajy, PacIoNOXeHHYI0 Ha HEKOTOPOM yIaNeHHH OT JiHa aKBaTOPHH HIMH JeXangyro Ha

13
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nHe (pucyHOK 8, 6), HOJDKHBI ONpPEHNENAThCA TAkKe IPH PasiMYHBEIX YAAISHHAX & =X/A
BEPINHHEI BOJIHEI OT IPETrpajbl UL JBYX CIIydaes:

MaKCHMalbHOH  TOpH30HTaNbHOH  cocTaBsmommed — Harpy3kH  Pxmax  IIPA
COOTBETCTBYIOIIEM 3HaYECHUH BEPTUKAIBHON COCTABILTIONIEH HATPY3KH Fz;

MaKCHMaJIbHOH BEPTHKANBGHOH COCTABISIOMEH HArpy3KH Pzmax IPH COOTBETCTBYIOIIEM
3HAYEHHH IOPH30HTAIEHOH COCTABIIOMEN HAarpy3KH Ps.

a Bepumna

il

q
X -:_-I
o HLE L |
: a?///éﬁzflfﬂfiwm
L1 -
- -% o
]
6 ) e
Pacgeraeit
ol X v YPOBEHb

-]
1

d-z.2b

i f

a — BEPTHKATBHEIE; 6 — TOPH30HTAIBHEIE

Pucyrok 8 — CxeMbl K oIpefeleHAI0 BOJJHOBRIX HAIPY30K
Ha ofTeKkaeMble Iperpajbl

5.27 Pacder Harpy3ks OT BOJH Ha CKBO3HBIE COOpPYXCHHS HIH OTICIBHO
pacIoIoXKeHHEIE 00TEeKaeMEIe Iperpajsl HOIDKEH MPOH3BOAMUTHECSA C YIETOM IIEPOXOBATOCTH

HX IIOBEPXHOCTH.
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5.28 MaxCHMAaNBHYIO IPUIOHHYIO CKOPOCTE Vpmax, M/C, B TOUKAX, PACIIONOKEHHEIX Ha
KoHType nperpaznsl (6=90° u 270°) u Bmepemu mperpausl Ha paccrosaud 0,25) 0T KOHTYpa
nperpanst (6=0°), ciemyeT onpenensTs o GopMyie

nh 1
Voo =20, — - ———, 16
b = 9 shkd hiR)
rae ko3 GHUIMERT ¢, IpHHMMAeTCS 1o Tabmume 3.
Tabnuma 3
Tlonoxerne pacaeTHEIX 3nauenna ko3 drmHenTa @, npH D/A
TOYEK 0,2 0,3 0.4
Ha xoHType nperpamsr 0,98 0,87 0,77
Bnepenu nperpazsi 0,67 0,75 0,75

Harpy3xu oT BeTPOBBIX BOJIH Ha GeperoyKpenuTeababie COOPY KeHHs

5.29 MakcuManbHEIe 3HAYEHHs TOPH3OHTANLHOM Py, KH/M, ¥ BepTHKAIGHEKX P u P,
kH/M, npoexknumii paBHONEHCTByIOIEH HAarpy3Kd OT BONH Ha IOJBONHEIA BOJHOIOM
HEOOXOIMMO HPHHMMATE IO 3MIopaM GOKOBOTO M B3BEIIMBAIONIEr0 BOJHOBOTO JABICHHS
(prcynox 9). ITpu 3T0oM p, Klla, ZOIDKHO ONPENENITECS B 3aBHCHMOCTH OT Z € YIETOM YKIOHA
IiHa i 10 GopMyTaM, IPHBEACHHEIM B TabmIe 4.

Tabnuma 4

Q®opmMmyna mna Venorus

Opaunara z, M,
SMIOPH JaBJICHHA

onpeneNeHus
OpIHMHATEI Z, M

@opMyna s oNpeNeNeHHs NaBIcHHAS p,
klla

IIPUMEHHEMOCTH
Gopmy.TBL

Z

(Bepx
MIOZBOXHOTO
BOJIHONIOMA)

P1=Pg(21"22)
=D

Z1<2y
Z, 22,

4
(mopomea
BOJIHEI)

h 0,72
Zy = 0, 28d (E)

d—Zl
d

P2 =pg(22—24)

P =pgh(0,015§+0,23 J—pgz4

i<0,04

i>0,04

Z3

(zmHO
aKBATOPHH
nepexn
BOJIHOJIOMOM)

2 1,3
p3=kypy; ky = 0’7+0’003[EJ

P3=pr

i>0,04

Zy
(ToBEpXHOCTB
BOJEI 33
BOJTHOJIOMOM)

24 =~k (21~ 25) + 7

h
kg =0,88-0,31—
?’d d

Zs
(rpebens

BOJIHEL IEpe]
BOJIHOJIOMOM)

1,2
Z5 = 0,37d (g—)

15
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Mope Beper ——
Cod \
N PacyeTHEI YPOESHD - N sy Py

P,

Pucynok 9 — Juopsl BOJHOBOI0 JaBJIeHHS HA NOABOAHBIH BOJIHOJIOM

5.30 MakcHMAaIbHyIO IPUAOHHYIO CKOPOCTE Vb max, M/C, Epell GEperoyKpenATeILHEIM
COOpY)KEHHEM B BHJI€ BEPTHKAIBHON WM KPYTOHAKIOHHOH CTEHEBI CIEXYeT ONPEeneiATh IO

dopmyne (2).
JIIsT COOpYIKEHHS B BH/E OBOJHOTO BOIHOIOMA IIPH ONPEAeTIeHHH Fpmax IO GopMyIE

0,6
(2) xo3bdummerT ks mOIDKEH OBITH NPHHAT IPH %< 20 paBHBEIM kg =0’182(EJ ; TIpH

gz 20 crmemyeTr mprHAMATH ks1=1,1.

MaKkcHMATBHYIO IPHIOHHYIO CKOPOCTE BOIEL Vp max, M/C, TIepel 6€peroyKpenaTeIbHEM
COOpY’KEHHEM [pd pa3dmBaromuxcs M NPHOOMHBIX BOJHAX HAIIEXKUT ONPENEIATh
COOTBETCTBEHHO O (hopmynam (9) u (15).

5.31 MakcuManbHEBIE 3HAYE€HHs TOpH30OHTaNBHOH Py, KH/M, H BEpTHKAIBHBIX

P; u P, xH/M, mpoekiuii paBHONEHCTBYIONmEH Harpy3kH OT pa30HBarOIEXCS BOJH Ha
BEPTHKANBHYIO BOJHO3AIMUTHYIO CTE€HY (IpH OTCYTCTBHM 3aCBHIIKA I'PYHTa CO CTOPOHEI
fepera) HeoOXOOMMO NPHHHMATH IO 3IMIOpaM OOKOBOrO H B3BEINMBAIOIIETO BOJHOBOTO
nanenuit (pucysok 10). Ilpu stom 3Hagenus p, xlla, u m,, M, TOJDKHEI ONPEAEIATECA B
3aBHCHMOCTH OT MECTa PaCIOIONEHASI COOPYKEHHs:

IpH PAacIONOKEHAH COOPYXEHHS B CTBOPE NOCIENHEro oOpymenus NpuOOHHBIX BOIH

(pucyHOK 10, g) o popmynam:

Py =pghy, (0,033%“),75); | 17)
ne=—2%; (18) -
Pg

16
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[P PAcIIONIOKEHHUH COOPYKEHHS B IIPAYPe30BO# 30HE (pucyHOoK 10, 6) mo dopMynam:

pi =[1—0,3;’—"]pu; (19)

n
Mo =—LL; (20)
Pg

TIPH pacHoIOXEHHH COOpy>keHHs Ha Oepery 3a jiiHMel ypesa B Npefelax Hakara BOJNH
(pucynok 10, ) mo popmynam:

a
P =097[1__1qu; (21)
a?’
n=£L, (22)
Pg
TZie T, — NpeBEINeHre rpe6Hs BOJIHEI HAJl PacdeTHBIM YPOBHEM B CTBOPE BOJIHO3AINMTHOH
CTEHEI, M;
hsr — BBEICOTa pa3OHBAIOIIHXCS BOJNH B CTBOpE IIOCIENHETO OOpYINEHHs Iepen

COOpYXEHHEM, M;

d — riryOmHA BOXEI B CTBOPE IIOCIESAHEr0 0OpYIIeHHS BOJH, M;

@ — PAcCTOSHHE OT CTBOPA HOCIEAHEro o6pyIIeH s BOJIH A0 IMHHE ype3a (Ipuype3oBast
30HA), M;

@i — PacCTOSIHHE OT CTBOpA IOCIEXHEro 00pyIIeH s BOJIH A0 COOPYKEHHS, M;

@] — PacCTOSIHHE OT JIMHHH ype3a BOJBL IO COOPYKEHH, M,

@y — paccTOSHHE OT NHHHA ype3a BOINEl N0 YCIOBHOM TIpaHHIBI Hakara Ha Oeper
paszbmBaromuxcs BONH (IPH OTCYTCTBHH COODYXEHHA), M, OIpENenieMoe IO

dbopmyne
a, = h,5,CtE0 ; (23)

Prun1 % — BBICOTA HakaTa BOJH Ha Geper, M, onpenensemas 1o 5.21.

INpuMedaHud
1 Ecnu opamHaTa Bepxa coopyxKeHna z1>-0,34, M, TO 3Ha9eHNA BOJNHOBOIO A@BJICHMA, ONPEACIIEMEIE 110

dopmymam (17), (18) u (21), Heo6X0HAMO YMHOXATE HA KOI(P(HUIMEHT k-4, TPHHAMAEMELH 110 TaOIHIe 5.
2 B dopmynax (19) u (21) nasnenue py BrraHCIseTcA 10 popmye (17).

Tabnuma 5
OpnuHaTa BepXa COOPYXEHHA 21, M —-0,3h 0,0 +0,3h +0,65h
KoapdumueHt Au 0,95 0,85 0,8 0,5
17
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a a, JInausa
,: ypesa
I
Pac4eTHED YPOBSHB :
o
N ay J ype:aa
o B s
e e Pacqemm YPOBEED ey
e =X i 8 _
| P |
'ﬁ 3 —
VA,
+
- -k F4
I
P
¢ Jiunng ypesa

a — B CTBOpE MOCIEHEr0 06pyIIEHNs BOJH; 6 — B IPHYPE30BOH 30He; ¢ — 3a JIMHMEH ypesa

Pucynok 10 — Dmropsl BOTHOBOrO JaBJeHAN HA BePTHKAJbLHYI0 BOJHO3AIMHTHYI0 CTEHY OpH
Pa3IHYHOM PACHOJNOKERHHA COOPYKEHHA

5.32 MakcEMabHEIe 3HAdeHHs TOPH30HTANbHOM Py, KH/M, ¥ BepTHKaNbHOM P, kH/™,
NpOeKNH# paBHOAEHUCTBYIOMEH JMHEHHOM HArpy3kd OT paspyllHMBIOMXCH BOJH Ha
BEPTHKANGHYIO BOJHO3AIUTHYIO CTeHY (C 3aCHIIKOM IPyHTa CO CTOPOHEI Gepera) IpH OTKaTe
BOJHBI HEOOXOAHMMO NPHHEMATE HO 3IIopaM OGOKOBOTO H B3BEINHBAIOMIEIO BOJHOBOTO

nasiernit (pucysok 11). [Tpu 3ToM 3Ha9eHHEE Py, KI1a, JOIDKHO ONIPEAENATECS HO GopMye

18
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pr =pg(Az, ~0,75h, ), (24)

rie Azy — IOHIDKEHHE IIOBEPXHOCTH BOOBI OT pAacdeTHOTO YPOBHS II€PE] BEPTHKAIBLHOM
CTEHOM IIpHM OTKAT€ BOJIHEL, M, IMpHHHMacMOE€ B 3aBHCHMOCTH OT paccTrodHuA a;
OT JMHWW ype3a BONHI JO COOPYKEHHS PaBHEIM: NpH a;>3hy Az=0wu npH
ar<3hpr Az=0,25 hpy.

TToBepXHOCTD BOJIEI
YIPY OTKATE BOJHEL

Pucynox 11 — 3mopsl BOJIHOBOTO JaBJeHHAS HA BEPTHKAILHYI0 BOJTHO3aIIHTHYIO CTEHY
IPH OTKATE BOJHBI

5.33 BonHoBoe nasnenwe p, klla, Ha KpHBONMHEHHEIH ydJacTOK CTEHBI HEOOXOAMMO
IPHHAMATE 10 3MIOPE BOJNHOBOTO JABIEHHWS HA BEPTHKAIBHYIO CTeHy cormacHo 5.31 ¢
OPHEHTHPOBAHHEM 5TOM 3IIOPHI II0 HOPMAJIH K KPHBOJHHEHHOMH TOBEPXHOCTH (PUCYHOK 12).

Pucynok 12 — Jmiopa xaB/ieHAs BOJIH HA KPABOJIHHEHHbIH y9aCTOK BOJIHO3AMHTHOH CTEHBI

5.34 MakcuManbHEE 3HAYEHHS] TOPU3OHTANBHEIX Pxexty Pr,imy, KH, ¥ BepTHKaIBHOH P,
kH, npoexumii paBHOJEHCTBYIOINEH HArPY3KH OT BONH Ha O3IeMeHT OyHBI ImHMHOH /
He0OXOIMMO TPHHWUMATH IO 3MIOpaM OOKOBOTO M B3BEINHMBAIOINEIO BOJHOBOIO NaBIICHHS
(pucysoxk 13). ITpu 3TOM 3HAYEHHST BOJHOBOTO JABJICHHS HA BHEIIHIOK Pey, KI1a, H TEHEBYIO

Pinmt, XI1a, rpasd OYHBI ¥ COOTBETCTBYIOMIME BO3BEIIEHHSA TPEOHS BOMHEL Mgy, M, H T,y > M,
JOJDKHBI OIIPENENAThCS Ho GopMynam:

3
Pefim) = Zkclpgh(l +cos” a) ] (25)

19

B HABOP |

23



CII 38.13330.2018

P p i
Next =20, My =2, (26)
Pg Pg
rae ko — K03 (HIMERT, IPHHAMAEMETH T0 TaGimne 6, B 3aBHCHMOCTH OT yria o mogxonaa

¢ponTa BONHEI K OyHE.

Pacyersrnii
VPOEEHB

.Inr’m‘

ppLid

Px.mr = @& = — Prm‘

Pin Pext
P,

Pucynok 13 — miopb1 BOTHOBOIO JaBjieHAs HA OyHy

Tabnuima 6
I'pass Gyss: ctize: Koaddunment ky npu 35a3emmn [/ A
0,03 1 menee 0,05 0,1 0,2 u Gonee
Buewnas (int) - 1 0,75 0,65 0,6
Tenesas (ext) 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
1 0 0 0 0

5.35 Onpenenenue COOTHOLIEHAS BOIHOBEIX HArPY30K HA BOJHOTACAIIHE COOPYXKEHHS C
BOJIHOBOH KaMepol npueeneHo B [3].

20
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BosneiicTere cyoBBIX BOJIH HA KPEILIeHHS GEperos KaHAJIOB

5.36 3Ha4eHHs BBICOTHI Ash, M, H IJIHHEI Ash, M, BOJH, BO3HHKAIOIIHX IpH OBHKECHHH
BOJIOM3MEINAIONIHX CYIOB, CIEAYET OIPENENITE IO GopMyIam:

2
h.fh =£ ads H] (27)
g\l
2
by = 5,657, 28)
g

e ds u [, — ocaka ¥ JMHa CyIHa, M;
V' — cxopocts cymHa, M/c;
0 — x03dhuIHeHT 06ImEl OTHOTE CyHA.

IIpumenaanne - Ilpy ompenencHHM NapaMeTPOB BOJHEI, BO3HHKAIOMEH NPH JBIDKCHHH
BOJIOM3MEIMAIOMHX CY/OB B BOJOTOKaX (pekax, KaHalax), ClelyeT YIUTHIBaTh, 9TO CKOPOCTh cyana V, m/c, He
AOJDKHA MPEBBINATE JONYCKAEMOE 3HAYEHHE Vaim, M/C, ONpPENENEHHOE HOPMATHBHBIMH aKTaMH I
PaccMaTpHBAaEMOT0 BOAHOTO NyTH. IIpH OTCYTCTBHM HOPMATHBHBIX JAHHEIX Vagm OLPENENAeTcs o GopmyIe

B, 0,9\/{6%5 “+ar°°‘;s(l_k°) —2(1—k,,)]g£, 29)

b

r7ie ko — OTHOINEHHWE MONBOXHOM IUIOM@AM MONEPEIHOTO CEYeHHA CyJAHA K IUIOMANH JKHBOTO CEYEHHA
KaHama 4, M%;
b — mupHHa KaHaNa, M, 10 YPe3y BOJEL
IIpu BYXCTOPOHHEM NBIKEHHH OJHOTHIIHBIX CYJOB YHCICHHOE 3HadeHHe K, B (opmymne (29) cnemyer

YBENMYHBAThL B 2 pasa.

5.37 Beicoty Hakata s, M, CyHmOBOM BOJHEI Ha oTkoc (pHcyHOK 14) cmemyer
onpenenaTs no Gopmyne (V < Vadm)

V2

0,5k, +0,05ctgp—

g
h, = , 30)
i =P 1-0,05ctgp (

rae Bsr — xoadhdbunuenT, IpHEMMAaEMELH IS OTKOCOB, OOIMIIOBAHHEIX CIUIOIIHEIMHE IUTHTAMH,
paBHEM 1,4, kameHHBIM MomeHIeM — 1,0 i kaMeHHOM HaGpockoi — 0,8.

Pucynok 14 — Smopa naBjieHns CyI0OBbIX BOJH HAa KpeIUIeHHs Geperos KaHAJIOB NPH HAKATE
BOJIHBI HA OTKOC
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5.38 MakcumansHOE 3HAYeHWE HArpy3KH OT CyZOBOH BOJNHEI Ha KpeluleHHs Oeperos
kaganoB P, kH/M, HOMXHO NIpHHEAMATECS IO 3IIOpaM BOIHOBOIO AaBJIEHHS, IIPH IOCTPOCHUH
KOTOPEIX IPUMEHSIOTCS (popMyitsl, npusenernsie B Tabmune XK. 1 (mpunoxkenue JK).

6 Harpy3skm or cygoB (mIaBy4ux o0bLeKTOB) HAa THIPOTEXHHYECKHE
COOpPY:KEHUH

6.1 Ipu pacueTe Bo3eHCTBE HA THAPOTEXHAYECKHE COOPYKEHHS OT CyNOB (IIaByIHX
00bEKTOB) HEOOXOMMMO ONPENeNATs Harpy3KH:

OT BeTpa, TeYEeHNs ¥ BOJH Ha IIaByqIue OOBEKTH;

OT HaBala MPHUITBAPTOBAHHOIO CyIHA Ha IPHYAILHOE COOPYKEHHE IPH ASHCTBHH
BeTpa, TeIeHUs H BOJH;

OT HaBaJla Cy/JHa IIPH €ro IIOAXO0Je K MOPTOBOMY IPHYAIBHOMY COOPYKECHHIO;

OT HaTsDKSHHS IIBapTOBOB IIPH NEHCTBHUY HA CYJHO BETpa, TEYCHUS H BOJIH.

PacueTHEle NMOBTOPSIEMOCTH BHEINHHX BO3JICHCTBHA Ha aKBaTOPHH IIOPTa JOJDKHEI
IPHHAMATECA B 3aBHCHMOCTH OT IPONO/DKHTEIEHOCTH CTOSHKH CYIOB H O6YCJIOBJIGHHOI‘0
MMH THIA IIBApTOBHOM cHcTeMEI (Tabmuna 7).

Tabnuma 7

VeIoRHsS HauMmeHOBaHME BHEITHHX
JIOB - i€
OcofeHHOCTH BO3OEHCTBHI

oKemya I'pynma | SKCILTyaTaIl[MOHHEBIX YCIIOBHH

IIBAPTOBHO- 3
5 mBapTOBHO-0TGOMHEX cucTeM | Berep | Teuenue | Bomnerue
OTGOHHEIX CHCTEM

ITpoBeneHme pa3nHYHEIX Hcxoms ¥3  TEXHHYECKHX
TEXHOJIOTHYECKHX BO3MOJKHOCTEH KOHKPETHOTO
omepanui mo cymHAa H I[pyYana, HO HE
00CITy>KABaHHIO MEHEee 0JTHOTO pasa B roJ

(cHabXkeHHIO) CyaHa ¥
[OrPY309HEIX, TOILTHBHBIX
npuganos ¥ 1.1 CTogHKa
JOIyCKaeTcs TONBKO B
OIAaroIpHATHEIX HOTOJHEIX

Ameremso ycnopusix. [Ipu nmporaose
AKCILIyaTHPYEMBIC
YXYIOIIEeHAS TOrO bl CYIHO
[IBApTOBHO- OTXOIHT OT IpHYATA
0TOOMHEIE CHCTEMBI
CrogHKa cyaHa B| Omm | Omuna OmuE pa3
CTallHOHAPHBIX ¥ 50
T IITOPMOBEIX YCIOBHAX Y | PasB | pa3B B IO
CIIEIHATH3UPOBAHHBIX 50 net*
IPH9a0B MOPCKHMX 2 s’
(TIOrpy304HEIX, TOIUMMBHEIX | JIET
IIOPTOB
H TJI.) H CTOSHOYHBIX
IPHYAIOB
PaszoBas menpepsisras | Omun | Omun | Opwm pa3s
cTosHKa CyjHa y mpmdana | pa3B |pasBl0| B 10 et
mo Tpex Mecsues Oes | 10 mer net
3 BO3MOXKHOCTH OTBOZa OT
mpugana
22
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Msuorokparasie  crosukd | Opun | Omaa | Omum= pas
CyHoB y opu4anoB, | pa3B | pa3B 50 | B 50 ner*
CYIOCTPOUTENBHEIX u| 50 ner*
CYIZOPEMOHTHEIX 3aBOJOB M | JieT*

T.I. O TpeX MECHIEB MM

HETIPEPBIBHAS CTOSHKA Y

npudana no 1-2 mer 6es

BO3MOJXHOCTH OTBOJA OT

mpH9ana

Henpepeieras crosuka | Omgs | Omur | Ogux pas
mnaBydero obsexra Gomee | pa3B | pasB | B 100 mer*
IByx ner 6e3 Boamoxunocty | 100 100

OTBOJAa C MECTa CTOSHKH | Jer* net*
(xopabna-Mysen, mwiaByume

TEIUIOANEKTPOCTAHIUH, B

TOM  YHClIe  aTOMHEIE,

IIaBYYHE NOKH H T.II.)

ITpoBenerne Mopckux
omepanuH, OrpaHIIeHHBIX
0 ITOTOJHBIM YCIIOBHSIM:
JUTHTENEHOCTHIO IO TPeX
CYTOK;

JUTHTENTEHOCTEIO 6omee Tpex
CYTOK IIpH obecriedeHun
BO3MOXXHOCTH HX
IIPEPEIBAHUS H OTBOJA
CYZIOB H IUTaBYYHX
O0OBEKTOB B 3aIHUIIEHHOE

Hcxons U3 TeXHHYIECKUX
BO3MOJKHOCTEH CyIOB,
IUIaBYYHX 0OBEKTOB H

obopynoBanus,

HCIOJIB3YEMBIX IIPH
IPOBENEHHH MOPCKOH
oIepaiyy, HO He MeHee
OJHOI'O pa3a B rox

KparxoBpemenno
SKCILTyaTHpyeMEIE 2=CT0
IIBAPTOBHO- gf:neneime MOPCKHX
OTOOHHEIE CHCTEMEBI Heofp ’e -
TIPH NTPOBEIEHHH Omen | Omme
i MOTOHEIM YCIOBHSM, IPH IIHH pa3
MODCKHX OITeparwii yer » P paz B pa3B 2 p
JUTATEEHOCTH ONEpALHH 10 510 510 B 5-10
omHOro Mecsana 6e3 N ner**
BO3MOXHOCTH IIPEpPHIBAHHS
omepanuy H OTBOJA CYHOB B
3AIIHINEHHOE MECTO
ITpoBenenwe Mopckux
oInepanui, Omnu
Onun
HEOTPaHHUICHHEIX 110 pase | 50 Opus pa3
HOTOXHBIM YCIIOBHSM TIPH so |P e B 50 net*
IUTATETEHOCTH OIIEpaIyii ner*
CBBILIE OZHOIO MecAIa
23
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% IIpu cooTBeTcTByIOmEM O0OOCHOBAaHWM pacdeTHas DOBTOPSIEMOCTh BHENIHHX
BO3/ICHCTBHI IIPHEAMAETCS B COOTBETCTBHH C PacUeTHBIM NEPHOAOM IIOBTOPSAEMOCTH LA
MPAYAIFHOTO COOPYKEHHS 3aJaHHOI0 KJacca.

*# MeHbInee 3HAYEHHE IIOBTOPSEMOCTH BHEIMHMX BO3NEHCTBH (ONHH pa3 B HATH JIET)
TIPHHHMAETCS MPH MPOBENSHHH MOPCKOHM Omepanyy Ha OTKPBITHIX aKBAaTOPHSAX HA yNaJICHHH
OT Ipyrux 06BeKToB, a 6onsmee (oxuH pas B 10 jeT) — IpH NPOBEAECHUA MOPCKOH onepanud
n00JIH30CTH OT APYTHX COOPYIKEHUH.

6.2Ilpu pacuere TIHAPOTEXHWYECKHX COOPYXKEHHH Ha JelCTBHE Harpysok,
NepeJaloImuXcs OT IUIaByIHX OOBEKTOB Ha Haibl, KOPHEBEIC YAaCTH NPHYAIOB H aHKEPHBIC
OTOpHI (1S IPHHESATOrO YMCNa, Kanubpa W [JIMHBI CBsi3eil, 3Ha9CHHH HATSKESHHS CBS3EH B
IIepBOHAYANEHOM COCTOSHMH, MACCHl MOMBECHBIX IPY30B H MECT HX 3aKpeIUICHEH:),
He00X0AMMO OIIPENENATh:

TOPU30HTAIBHEIE W BEPTHKABHEIEC HATPY3KH HA COOPYKEHHS ¥ aHKEPHEIE OIIODEL,

HauOONbINHE YCHIHS B CBA3AX;

ImepeMeIIeHHs IUIaByInX 00BEKTOB.

IpuMedanue — Ha MOPSX ¢ IpWIMBAMHA M OTIMBAMH ONpEZeNCHHE YCHIMi B 3EMEHTaX
pacKpeIUIeHns clefyeT NPOM3BONMTE IPH CaMOM BEICOKOM M CaMOM HUM3KOM YPOBHAX BOJEL.

6.3 Harpy3ke Ha aHKEpHBIE ONOPEI, YCHIHMSA B CBA3MX H IEPEMEINCHHS IIABYy9HX
00BEKTOB HEOOXOAHMMO OIpPENeNsaTh C Y9eTOM [WHAMHKA JEMCTBHA BOJH, IIPH 3STOM
COOTHOINEHHS TEPHOAOB CBOGONHBIX ¥ BEIHYXICHHBIX KOJ€OaHWH ILIaBy9IHX 00BEKTOB
JIOIDKHBI IIPAHEMATECS B3 YCIOBHS HEMOIYIISHHS Pe30HAHCHBIX ABICHHIA.

Hﬂl‘py3lﬂl OT BETPa, Te9CHHHA H BOJIH Ha ILIABY1IHC 00BEKTHI

6.4 PacueTHzle 3Hauerns nonepeuro Oy, KH, u npoonsHo# Ny, KH, rOpH30HTaIEHEX
COCTABIISIOMIEAX CHIEI BO3AEHCTBAS BETpa Ha IIIaByIHe 00BEKTHI CIeAYET OIPENEIITE 10

bopMymnam:
PIR)S S cy,z[or:x H IINIaBy4IHX IlpIrI‘laJIOB [¢] IIpHIE[BapTOBBHHLMH cy,nal\.m
Q,=73,6-10"4VE, (31)
N, =49,0-10"4VE, (32)
Js IIIaByIHAX JTJOKOB
0, =79,5-10°4V7, (33)
N,=179,5-10" 4V}, (34)

rne An v A;— cooTBETCTBEHHO OOKOBasgs ¥ JioOoBas HAJBOJHBIC ILIOIAAM IAapyCHOCTH
(CruTy2TOB) ITABYUHX OGBEKTOR, M2;
Vn 1 Vi — COOTBETCTBEHHO norepeYHas " IpOJOIBHAS COCTaBIIAIOIIHE
CKOPOCTH BeTpa M/C, B TOpHBaX C OCpefHEHEEM | MHH, IIOBTOPSEMOCTH
KOTOPBIX IIPHHAMAETCS B COOTBETCTBHH ¢ TaOmmueH 7;
& — xo3bdunEenT, 3aBUCAINAHE OT HaMOONBINEr0 TIOPH30HTANLHOTO pasMepa,
IIONIEpEeYHOT0 MM IIPOJONHGHOTO CHIYITOB HAIBONHOH YacTH IIABY4Ero
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00bexTa; mpuHEMMaeTcs IO Taliune 8, NpH IMTENBHOH CTOSHKE CYZIOB
y nprgana (rpymmsi 3 — 5 Tabnuns: 7) koaddumuent E=1;
IIpuMeganus

1 Ipu ompeeneRrH BETPOBOIO BO3AEICTBHA HA IPHIIBAPTOBAHHOE CYXHO (IUIABYIHH 0GBEKT) ¢ YIETOM
OynbCcallid BeTpa HeoOXOZMMO — paccMaTpHBaTh Takoe COYETAHWE CKOPOCTH M HANpaBIeHHH BETpa,
OTIIOHSTFOIIXCA A0 +30° OT OCH CyJHA HIH HOPMalH K Hell, KoTopoe 06yCIOBNHBAET HAaHOOIbIIEE 3HAYCHHE

Harpysxa O, wik N,

2 IInomamy NapyCHOCTH CJIeXyeT ONpelelATh ¢ Yy4eTOM IUIOM@nell OSKpaHHpYIOmEX Iperpaj,
PacTIONOXEHHEIX C HABETPEHHOH cTopoHs (npHaokerue H).
3 3HaueHye CKOPOCTH BeTpa ¢ ocpefHeHreM 1 Mun onpenensercs o TOCT P 57148-2016 (A.7.3).

Tabnmia 8

Haubompmuii ropH30HTaBHELH pazMep

CHITY3Ta IIaBy4ero ofbexTa, M Io 25 50 100 200 & Gonee
Kospdument & 1 0,8 0,65 0,5

6.5 PacueTHble 3Ha4eHns monepedroi O, , KH, u nmponoisaol Ne, KH, ropH3oHTaIBHBX

COCTaBISIOIIMX CHJIBI OT BO3/ICHCTBHA TeYCHHs Ha IUIAaByIHE OOBEKTEI CIIEAYET ONpEHeliITh
1o popMyiam:

z=q§4W, (35)

M=Q§4W, (36)

rae A1 1 Ar— COOTBETCTBEHHO OOKOBas ¥ J1060Bas MONBONHEIE I[UIOMIAAH NapyCHOCTH
ILIaByIHX OGBEKTOB, M2;
Ci, Cp — o60bmaromue k03GGUIHEHTH TPOIOIBHOM ¥ ONEPEYHOM CHIIEI BO3AEHCTBHS
TEYEHUsI, ONpENENIeMBbIe C Y4ETOM COOTHOINEHHS OCAIKH ILIaBydero oObeKTa
H [IyOuHEL BoAE! (Mpuioxerne K);
Va1 Vi —nonepednas u NIPOJONBHAS COCTARIIOIMHE CKOPOCTH TedeHHs, M/C,
IIPHHUMAaeMBbIE B COOTBETCTBHH ¢ Tabimmeli 7.
6.6 PacueTHErle 3Hauenus monepegnoi 0, kH, u npomonsHoi N, KH, ropH30HTAILHEIX

CHJI OT BO3JIEMCTBHS BOJIH Ha IIaBy4Ire 0OBEKTHI ClIeyeT ONpPENeNaTh ITo hopMymam:

Q, ==cpghd, . G7)
N, ==pgh4,, (38)

rIe & — Kod(Q(HIMeHT, 3aBHCAIHA OT OCAmKH ds, M, IIABY4ero OOBEKTa; MPAHAMAETCS
1o rpaduky Ha pucyHKe 15;
¢— Ko3pdHIMEeHT, NpHHUMaeMbli mo Tabimuue 9, B KOTOpOH « — HamOOJBImH
TOPH30HTAIBHELII pa3sMep IPONONBHOIO CHIIY3Ta IOABONHOM dYacTH IUIABYYEro
o0BexTa, M;
h — BBICOTA BOJHEI 00ECIIEYeHHOCTEIO 5 % B CHCTEME;
Anu A;— 0603Ha9EeHNS CM. B 6.4.
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Tabnuma 9
al A 0,5 u menee 1 2 3 4 u 6onee
Koagdurment g 1 0,73 0,5 0,42 0.4

x
0.8 I\
0,7 N

0,6 \

0,5 e

04 \

\\
0,3 B
0025 005 0,1 0,15 02 025 03 035 04 045 dg/A

Pucynox 15 — I'padux 3na4eHHH Ko3pPunuenTa 2

Harpyzku 0T HaBajia NPHIIBAPTOBAHHOr0 Cy/{HA HA COOpYIKEeHHE

6.7 Harpysky OT HaBana IpPHINBApTOBAHHOTO CyZHA Ha coopykemme g, KH/M, mox
JEHCTBUEM BETPA, TEYESHHS M BOJIH CIIEIyeT OMPEIeNATh 0 (hopMye
qg= 1,1% 3 (39)
Ly
rae /4 — 061mas JTMHA y9acTKOB KOHTaKTa CyIHA C COOPYKEHHEM, M;
Q,, —TOTepedHas CHIA OT CyMMapHOTO BO3ICHCTBHA BeTpa, TeyeHHs # BOMH, KH,

onpenensieMas coraacHo 6.4 — 6.6:
0, =0,+0, — B ciydae, ecnu BHICOTa BONH OOeCred4eHHOCTHIO 5% He

IIPEBBINAET TOIMyCKAeMBIE IIPH CTOSHKe 3HadeHns oo Tabmane 10;
Q.,=0,+0.+0, B ciydae, eciu BEICOTa BOIH OBecmedeHHOCTBIO 5%

NpEBLINIAET JIOITYCKAEMEIE IIPH CTOSHKE 3HadeHus rmo Tabmume 10.

Mpumeganune — J{ng NpHYATsHOrO PpoHTa, 06Pa3OBAHHOTO HECKONBKHMHE OINOPaMHE WM NalaMH,
pacnpe/IeNieHre HATpY3KH OT IPHIIBAPTOBAHHOIO CYIHA CIEAyeT NPHHEMATh TONBKO Ha T€ M3 HHMX, KOTODEI®
pacIoJiararoTes B Ipeleliax OpsAMOTHHEHHOM yacTh GopTa CynHa.

Jns yTodHeHWs BOJTHOBOM COCTAaBILIOMIEH HArpy3KH Ha NpHYAlbHBIC COOPYXEHHS OT
[PHIIBAPTOBAHHOIO CYJHA CIENYET HCIIOIB30BaTh METOIUKY, YIHTRIBAIOIIYIO JHHAMIYEeCKHH

XapakTep BOJHOBOro BozjeicTrrs (mpunoxxenue JI).
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Yrox nogxona BsicoTa BOJH A5y, M, JOITyCKAaeMas IIPH CTOMHKE CY/HA ¢ PACIeTHBIM
($pOoHTa BOJH K BOJIOH3MENIEHHEM W, THIC. T
JHaMeTpaIbHOH 200
IUTOCKOCTH CyIHA O, 5o 2 3 10 20 40 L u Gonee
Ho 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

Harpy3ku oT HaBaJa cyJHA OPH NOIX0/e K COOPY:KeHHIO

6.8 Kmaerudeckyio sHepruio HaBana cynHa E,, kX, IpH HOAXOMAE €ro K IOpPTOBOMY
OPHYATBEHOMY COOPYKEHHIO CIIEIyeT ONPEAENATh o hopMye

2
£, =y (40)
2
rae Y — Ko3(Q(QHUIUeHT, YIUTHBAIONME YCIOBHS INBAPTOBKH H KOHCTPYKIHMIO NPHYANBHBEIX

COOpYKEHUH;
W — pacderHOe BomoH3MeIeHue (Macca) CyaHa, T,
V» —HOpManbHas (K DOBEPXHOCTH COOPYXKEHHS) COCTABILIOMIAs CKOPOCTH IIOAXOXa
CynHa, M/c.
JomyckaeMble 3HadeHHS HOPMABHOM COCTaBIMIOmMEH CKOpOCTH mojaxona FVp H
ko3 pUITHeHTa ¥ ClIe[lyeT Ha3HaYaTh C MPUMEHEHHEM JaHHEIX IIpHIoKeHms M.

6.9 IlomepeyHyro rOpH30HTANBHYI0 cuiy Fn, kxH, oT HaBama cyAHa IIpH HDOOXOHE K
COODPY)KEHHIO CIIEyeT OMPENENATh s 3aJaHHOr0 3HAYEHHs SHEPTHY HaBana cyaHa Ly, k]I,
1o rpadhuKaM puCyHKa 16, clienys o HanpaBIeHHIO INTTPHXOBOH JIEHHH CO CTPEIKaMH.

CymmapHras sueprus aedopmarms Eqr, KK, JODKHA BKIFOYATh SHEPTHIO JehopMaliy
OTOOMHBIX YCTPOMCTB Ec, KJ[3K, H SHEPIHIO AehOpMaIlie IPHIATEHOT0 coopyxeHns E;, kJIK;
npu E. > 10F; BemuamHa E; He YIUTHIBAETCS.

OHepraio gedopManuy IpHIANEHOTO coopyxkeHus FEj, kJlx, clemyeT OIpefendrs Io

hopmyne

1 F?
E=—.—12, (41)
2 k
rae ki — xo3pdUIHeHRT JKECTKOCTH NpPHYAIbHOTO COOPYXEHHS B TOPH30HTAILHOM

IIOIIEPEYHOM HalpaBIeHuH, KH/M.
Ilpononenas cuma Fj, xH, or HaBana cyaHa IpH IOIXOJE K COOPYKECHHIO NOJDKHA
oIlpenensaThCs 1o hopMyIte

F =pF , (42)

rae L — Ko3bQHEIUEHT TpeHHs, NPHHEMAEMLI B 3aBHCAMOCTH OT MaTepHana JIHIEBOH
IIOBEPXHOCTH OTOOMHOrO YCTpOMCTBAa: IPH IIOBEPXHOCTH M3 OETOHA MM pEe3HHEI
u=0,5; mpu mepeBsHHON moBepxHOocTH W=0,4; OpH NONHITHAIEHOBHIX OpyChIX
p=0,1-0,15.
6.10 IIpu orpammueHHH [OIycKaeMmoM cHNEI [, Ha NOpPHYAIBHOE COOPYXEHHE
MakCHMAaIBHOE MJOIyCKAaeMOe 3HaueHWe HOPMAalbHOH K IIOBEPXHOCTH COOPYXKEHHS
COCTaBILTIOIEH CKOPOCTH MOAX0/a CYHA Fadm, M/C, CIETYET OIPEAENATE 110 hopMyIe
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2E
= [ 3)
(1274

rae Eo —oHeprus  HaBana, kJDX, npuEEMaeMas 1o rpadmKaM  pHCyHKa 16
OpH  33J]aHHOM  3HAYCHHM  JONycKaeMod CcHiIEl F, Ha  IpHYaIbHOE
coopyxenHe (Ad Ha 60pT cyaHa);

W u y — 0003Ha4YeHns Te e, 9T0 U B 6.8.

Crenyer yauTEIBaTh, 9TO OrpaHHYEHHE CKOPOCTH IIOAXO0/A K COOPYKEHHIO MOXKET GBITh
OOYCIIOBIEHO Pa3MBIBAIOINMM BO3NEHCTBHEM HA JOHHEIE OTJIOXKEHWMS H/HIH KpeIleHHe JTHA
aKBAaTOPHH BOJIH3M COODPYXKEHMS, OKAa3HIBAEMEIM MOTOKOM, BO3HHKAIOIIMM 3a CUET PaboTHI
JBHKHTENIEH CyqHA.

“ fe;m

&

=7
a—
-

Eeort)

wl BT R .

=

Emt :Kﬂm

0

K BT

12
2
i

a—orsHepram E,, ; 6 — ot Harpysku F,

Pucynok 16 — Cxema HCIO/IL30BaHMS 3aBHCAMOCTEH AedopManmit
orGoiiHOro ycTpoiicTBa (B NPHYAILHOIO COOPYKeRHs) f; 0T 3Hepran Ey | ot Harpyska F,

Harpyalcn Ha COOpYKEeHHH 0T HATAXKCHHHA MBAPTOBOB

6.11 Harpyska 0T HaTsDKeHHS IOBApTOBOB JO/DKHEL OMNpPENENATECS C  YYeTOM
pacrnpenencHus Ha MIBapTOBHEIE TyMOEI (MM pBEIMBI) IIONEPEYHOM COCTaBIArOmEi
CyMMapHO# cuiel (,,, KH, oT IOeHCTBHS Ha ONHO pacyeTHOE CYJHO BETPA M TEYECHHS.
3nagenne O, , KH, npuHEMaeTcs coracHo 6.4, 6.5.

Bocnpraumaemyro onHo# TymOo#t (mimm peivom) camy S, kH, Ha ypoBHE KO3BIphKa
(pucynok 17) OT Bcex CyHOB, INBapTOBHI KOTODHIX 3aBEleHEI 3a TyMOy, a TalKe ee
nonepeuHyio Sn, kH, npomomenyro Si, kH, u Bepruxamemyio S;, kH, mpoexmumm cienyeT
OIIPEAEIATE 110 (hopMyIaMm:

R (44)
nsina cosf
5, =L 45)
n
S, = Scosa.cosp, (46)
S,=Ssinp, @7)
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rie n — 9ucio paboTalomux TyMO0, mpuHEMaemMoe mo Tabmumne 11;
0., B — yITIBI HAKJIOHA ITBAPTORA, TPajl, IPHEEMAaEMEIe o Tabmine 12.

JInans xopoHa.

Pucynoxk 17 — Cxema pacnpejesieHAsl yCHJIHSA HAa TyMO0y OT HATS:KeHHH IBAPTOBOB

Tabnuma 11

HauGonemasn guwHa CYIHA Imax, M 50 u menee 150 250 300 u Goee
Haubonremee paccTosHue MEKIY 20 25 30 30
TymOamu s, M
Yuco paboTaromux TymG # 2 4 6 8

Tabnuma 12
TonoxeHns TyMG ‘Yron HakIOHa IMBapTOBa
Tun cynsa Ha MPUFaTEHOM B
COOpYXCHUH ¢ CYIHO B IPY3y | CYHHO IOPOXHEE

Mopckue Ha xopnone 30° 20° 40°

B TBUTY 40° 10° 20°
Peunrie naccaskupekue | Ha kopmone 45° 0° 0°
H Ipy30I1acCaKUPCKUE
PeuHsle rpy3oBbie To xe 30° 0° 0°

IIpumMedanue — IIpu pacnonoxeHAH MBAPTOBHEIX TyMG Ha OTAENBHO CTOAIIAX (yHmaMeHTax

3HaYeHHe yIiia f ciexyeT NpHHAMATE paBHBM 30°.

HopmatupHEIe 3HadeHWs CHIBI HATsDKeHHs ImeaproBa S, KH, IS CcymoB pedHOro
(boTa TOIDKHEI IPHHEMATECA 1o Tabymme 13.

Tabnumma 13

HopmartuBHas cuiia HATSOKeHHA mBapToBa S, KH, Ang cymos
PacueTHOE BOJOH3MEIIEHHE | MACCAKHUPCKEX, TPY30MACCAXKHPCKIX,
cymHa W, TeIC. T TEXHUYECKOro ¢JIoTa ¢O CIIOIIHOH rpyaoa:;c;;:ﬂ oif H:;!é:;gsﬁom O
HaNCTpOUKOH
0,1 u menee 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
5,1-10 - 245
Bonee 10 - 295
29
D LIACAD
L'Zj' i ;’r—x B \:9 E‘”




CII 38.13330.2018

Cuny, mepenaBaeMyl0 Ha KaXAYIO KOHIIEBYI0O TyMOy HOCOBEIMEH HIIH KOPMOBBIMHE
[POMONEHEIME INBAPTOBAMH, JUIS MOPCKHX CYZOB C pacdeTHRIM BOJOH3MeIeHHeM Goiee
50 TEIC. T cnemyeT NpHHWMATE DPABHOM NPONOJNBHOM COCTABJAIOMIEH CYMMApHOM CHIEI
Ni, XH, OT feHicTBHS BeTpa W TeYeHHS HA NPHINIBAPTOBAHHOE CYAHO, OIpPEIEICHHOMN
cornacHo 6.4 —6.5.

I[IpuMeqanne —Bolee TOIHOE OpeleneHye YCIWIHI B IMBAPTOBLIX C YIETOM KOHKDETHOM CXEMBI
IIBAPTOBKH CYJHA BEITIONHACTCS IO (popMyJaM npunoxerus H.

6.12 Jlyia npuganoB, COCTOSAIIMX M3 TEXHOJIOIHIECKOH IUIOIAKH M OTAEIBHO CTOSIIAX
[aJ0B, HArPy3KH Ha Ialkl OT BO3JCHCTBHH BETpa, TEYCHHS, ONpPEACNICHHBIE corylacHO 6.4 —
6.5, DOJDKHEI pacCOpPENEATECA MEXTY TPYIIaMi IIBAPTOBBIX CIIEAYIOIEM 00pa3oM:

0,80, , kH — U1 HOCOBBIX H KOPMOBBIX IIPOIOIBHEIX M IPIKHAMHEIX KaHATOB;

0,60, , KH — mis mmpuHTOB.
Ecmm xaxpas rpymnma IIBapTOBOB 3aBOJWTCS HAa HECKOJBKO IANOB, TO paclpelelcHHe
YCHIMIA MeXITy HHMH IPHHHMAeTCsS paBHOMEDHEIM. 3HadeHHs YIIoB o H P (pucyHok 17) m

9HCII0 paboTaromuX TyMO ClleyeT YCTaHABIHBATE IO PACIION0XEHHIO MBAPTOBHEIX IAJIOB.

IIpaMeganus

1 BoNHOBYIO COCTABILIOMYIO Harpy3Kd Ha IpHYal OT HATSHKeHHWs NIBAPTOBOB CIEMYET YUHTEIBATL HA
OCHOBE ampoOHPOBAHHEIX Ha NPaKTHKe AMHAMHYECKHX METONOB PacdeToB KadkH IPHINBAPTOBAHHOIO CyAHA Ha
BOJIHCHHH HIIH Ha OCHOBE MOIEJNBHBIX HCHBITAHWM. [N MpeNBapHUTENHEIX OLEHOK HMPHMEHACTCH METONHKA,

NpHBEICHHAA B IpHIoxeHuH JL.
2 JInst CIUIOMIHBEIX MPHYaJIOB IPH PaCCMOTPEHHH CITyJaeB, KOr/a BeTep HalpaBJieH OT Ip4aia B CTOPOHY
AKBATOPHH, BOJHOBAs COCTABILIOMAA HArPY3KH Ha MPHYAN OT HATKEHHSA IIBAPTOBOB HE YIHTHIBAETCH

7 JlenoBhbie HArPY3KH HA THAPOTEXHAYECKHE COOPYIKEHHS

OcHoBHBIE OJI0KEHHASN

7.1 Harpy3x® 0TO Jiba Ha THAPOTEXHUYECKUE COOPYKEHHS NOJDKHEI ONPENENITECA Ha
OCHOBE HCXOJHEIX NaHHEIX IO JIEHOBOM OOCTAaHOBKE B paii0HE COOPYXKEHHMH, B TOM YHCIE C
ya€ToM (GYHKIHOHHPOBAHHS CHCTEMEI YIpPABICHHA JIeOBOH OOCTaHOBKOH IOPTOBBIX
COOPY)XKEHHH, 111 MepHOoa BpEMEHH ¢ HAHOOIBIIHMHA JIETOBEIMHE BO3/ICHCTBHAMH.

7.21lo BumaM BO3NESHCTBHA JIba Ha THAPOTEXHHYECKHE COOPYXKEHHS CleRyeT
pas3IMyaTh:

- Harpy3KW Ha COODPYXXCHHA OT NOJEH POBHOrO IbJa, BKIOYas CIEHApPHH IIOJXOna
Ipeidyroniero nomus Jbaa K COOPYKEHHIO (MM Ne0X0/a) W IMOABIKKH IIOJIi POBHOIO JBJA
IIpH BMEP3aHUH B HETO COOPYXKEHH;

- TJOKaJIbHOE JIaBIICHHE JIEIOBEIX 00pa3oBaHmi;

- Harpy3KH Ha COOPYKEHHS OT CIUIOIIHOIO JEIIHOr0 IIOKPOBa IIPH €r0 TEMIIEPATYPHOM
pacITupeHuH;

- HarPY3KH OT NpUMEP3IMEro K COOPYKEHHIO JEIAJHOIO IOKPOBA IPH H3MCHECHWH

YPOBHA BOIEBI,
- Harpy3KH Ha COOPY:KE€HHA OT 3aTOPHEIX H 32KOPHBIX Macce JIbla,

- Harpy3K® OT OBIDKYIIErOCS TOPOCa;
- Harpy3KH OT ABIDKYIIErocs akcOepra.
7.3 B uMcio HMCXOOHBIX NAHHBIX IO JIEJAOBOM OOCTAaHOBKE I pacdéra JISTOBBIX

HAarpy30K BXOJAT:
- TOJIIIHHA JIHAA;
- IIPOYHOCTHEIE XapaKTEPHCTHKH JIb/A;
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- XapaKTEepHCTHKY FeOMETPHIECKIX pasMepoB H (GopM penbeda JeITHoro moxkpoBa;

- epemaEl TEMIEpaTyp, HeOOXOMMMEIE IpH pacuére Harpy3Kd OT TeMIIEpaTypHOro
pacIIMpeHHs;

- MaKCHMaJIbHAs H MHHHMAJbHAsE CKOPOCTH ITOJIX0/Ia ThAAa K COOPYKEHHIO;

- TeMIeparypa Bo3ayxa, Heobxomumast A pacd€Ta NPOYHOCTH JIBAA,
- CKOpOCTH BETpa | TIp.

7.4 IIpogHOCTHEIE XapaKTEPUCTHKH JIEASHOTO IOKPOBA: IPeebl MPOYHOCTH JbAA NPH
oxatau R, uusrube R, MIla, cienyer BEMECIATE 10 HOpMyIaM:

R, =\/—;—i(cj +A,), (48)

i=]

R, =0,4:(C, +4,), (49)

rme N — umciio ClioéB OIMHAKOBOM TOJINMHEL, HA KOTOpoe pa3buBaercs (IO TOJIIHHE)
paccMaTpHBaeMoe JIENSIHOE IIoJle, IpH 3ToM N =3 ;
C, — mpouHOCTE b1 Ha ofHOOCHOE cxkarue, MIIa, B i-M cioe Ipu Temmeparype %;

A, — noBepHTenbHAs IpaHHUNa CIydYaiHOM NOTPEITHOCTH ONpeleIeHHH C., Mlla,

i

ompepenseMas METOLAMHA MaTeMaTHYeCKOM CTAaTHCTHKH,
C, mw A, — mpogsocts IBia Ha omHOOCHOe Cxarwe, Mlla, B HIDKHEM CIIO€

paccMaTpUBAEMOro JIEOSHOTO IOJSI IIPH TeMIlepaType [, © JOBEpHTEIbHas IpaHuna
ciydaitaol morpemuocty onpenenernit C, , MITa, ompenenseMble Tak e, Kak Cul;

f, — TeMIeparypa JibJa Ha IpaHHIe J&A-Boa (TeMIeparypa 3aMep3aHus), paBHAas UL
npecuo#t Bomsl 0°C, a s conéHol Boms! onpenensemas mo gopmyne #, =—0,057-s,, rme s,
— COJIEHOCTH BOJEI, %o.

7.5 HopmarueHoe 3Hagenwe C, ompesessercs ¢ yI€ToM TEMIIEPATYPEL B i -M CJIO€ KaK

cpenHeapu(MeTHIeCKOe 3HAYCHHE IIPOYHOCTH JbAa B COOTBETCTBHH C METOIHKOM
HCIEITAHHS JTHJa Ha OTHOOCHOE CYKATHE COTNIAcHO NpHioxeHuro 1.

Pacnipezienenue TeMnepatypsl 10 TONIIUHE JbJa ¥ ONPENEICHHE €€ 3HAYCHUA B i-M
ClI0e NPHHHMAETCH 10 HATYpHEIM JaHHBIM HMJIM, IPH HX OTCYTCTBHH, Ha OCHOBE PCHICHHA
3aJ[au¥ TEIIONPOBOTHOCTH IIPH CTAIIHOHAPHOM PEXHME C YIETOM PacueTHOH TONIMIHUHEL CII0s
CHETa Ha IOBEPXHOCTH JbJA.

Tt pelerns 3a/a9y TEITIONPOBOIHOCTH TEMIIEPATyPy HAPYXHOIO BO3JyXa Ha IPAHHIE JE-
amMocthepa (TapaMeTp, ONpeIeNsFONIHi POYHOCTHEIE XapaKTEPHCTHKA Jh/(a) CIeIyeT IPHHAMATS IO
JIaHHBIM METEOPOJIOTHYECKIX HaOIOIeHHH Ha OIDKaiIIel MeTeOCTaHIHH.

B 3aBHCHMOCTH OT Kiacca COOpYy)KeHHl B KadeCcTBE TEMIIEPaTypel HAPYKHOIO BO3Iyxa
TIPAHUMAETCS:

- JUIS TOJNIIMHE ThIa MeHee 1,5 M — obecmedeHHOe 3HaU9CHHE CpefHEeH TeMIepaTyphl
BO3IyXa 3a JEKany, IPeIIeCTBYIONyIO JIEIOBOMY BO3NEHCTBHMIO (VI IHIPOTEXHHIECKAX
coopyxermit | m Il KiaccoB 06ECHEUEHHOCTh CpENHENEKaJHON TEMIICPaTyphl COCTaBIACT
0,1 %, mIs rumpoTexHUYecKux coopyxerui III u IV xmaccos — 1,0 %);

- IS TONIIMHE! JBOa Gonee 1,5 M — ofecmedeHHOe 3HAUCHHE CPEJHEH TeMIepaTyphl
BO3JyXa 3a MECAI, NPEAMIECTBYIOMKI I€IOBOMY BO3NEHCTBRIO (WUIL THIPOTEXHHIECKUX
coopyxernii I u Il kmaccoB 00eCIEYEHHOCTh CPEJHEMECSIHON TEMIIEPAaTypEl COCTABIACT
0,1 %, mns raapoTexamgeckux coopyxenui III m IV xnaccos — 1,0 %).
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IIpy OTCYTCTBHHE ONBITHEIX JaHHBIX 3HaueHwe C, mpmHmMaercs mo Tabimmam 14 u 15

A4 IPECHOTO M COJIEHOIO JbJa COOTBETCTBEHHO. [Ipu 3TOM npu conérocta apaa ot 1,7 %o u
MEHee JIE]] CUMTAETCs YCIOBHO IPECHBIM.

Tabnuna 14
TeMnepaTypa b2 B i -M cJioe
Tun xprcTaUTHYECKO# CTPYKTYpEI HoeputensHas niefiaHoro o Z; , °C
IIPECHOBOIHOTO JIBA BEpOSTHOCTH, O 0 | 3 | -15 | 30
3uaverma C, = A, , MIla
% 1,2 3,1 4,8 5,8
?:}f;“mﬁ;‘ 0,95 10, | %02 | #03 | +04
0,99 +0,1 +0,3 +0,4 +0,6
. 1.5 3.5 5.3 6,5
gﬁgﬁg‘zﬂ;‘;‘“’m 0,95 02 | 03 | +04 | 205
0,99 +0,3 +0,4 +0,6 +0,7
Boroxrmersi 0,95 0681 2602 3623 3684
i i =0, =0, =0, +0,
(IecTOBATO-MIOJIBYATHIHN) 0.99 0.1 0.3 0.4 0.6
Tabnuma 15
T TeMneparypa bJia B i -M CJIO€ JIEATHOTO
kpuctannmdeckod | ConeHocTs e nons Z; , °C
CTPYKTYpEI nena, %o Bep OHEHOCTI” =3 | —15 | —30
MOPCKOT'0 b2 3uagenns C, £ A,, MIla
2,70 4,70 5,70
2 0,95 +0,2 +0,5 +0,5
0,99 +0,3 +0,7 +0,7
1,60 4,25 4,90 ¢
3 0,95 +0,2 +0,5 +0,5
0,99 +0,3 +0,7 £0,7
1,30 3,90 4,50
3epHHCTEIH 4 0,95 +0,2 +0,5 +0,5
0,99 +0,3 +0,7 +0,7
1,15 3,40 4,10
5 0,95 +0,2 +0,5 +0,5
0,99 +0,3 +0,7 +0,7
1,05 3,40 4,10
6 0,95 +0,2 +0,5 +0,5
0,99 +0,3 +0,7 +0,7
1,45 3,10 3,70
2 +0,2 +0,5 0,5
+0,3 +0,7 £0,7
ESR— 0,80 2,80 3,25
3 0,95 +0,1 +0,5 +0,5
0,99 +0,1 +0,7 +0,7
4 0,60 2,50 3,10
0,95 +0,1 +0,5 +0,5
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Tom Temneparypa bZia B i -M CJIO€ JIEOSAHOTO
kpuctaumueckoii | ConeHocTs Iionepm"enmas oy ; , °C
CTPYKTYpBEI nena, %o epanHOCTb’ -3 | -15 | —30
MOPCKOTO JIbAa Buavenns C, £ A, , MIla
0,99 +0,1 +0,7 +0,7
0,45 2,30 2,85
5 0,95 +0,1 +0,5 +0,5
0,99 0,1 +0,7 +0,7
0,40 2,20 2,80
6 0,95 +0,1 +0,5 +0,5
0,99 +0,1 +0,7 +0,7

3HadeHne NOBEPUTENBHOM BeposTHOCTH 0. BemwawmH R, u R, mpu pacuérax nemoBbIX

Harpy3ox npuepMaercs pasasM 0,99 mus coopysxenuit I xinacca u 0,95 — mng coopyxxenui 11
u 11T xaccos.

7.6 Ilpu paccMOTpeHHWH IPOYHOCTH JIbAa B YCIOBHSIX IEPBOH NOABIIKKH PEYHOIO
Te[AHOTO IOKpoBa 3HaveHms R, m R,, ompenenénmsie no popmynam (48) u (49), cmepyer

YMEHBINATh I[yTEM YMHOXEHHUS WX Ha K03 (QHIHEHT, IpUHAMAEMBIN:

- 0,45 — mna pex Gacceiina Cpemaero u Bepxuaero AMypa u fora 3abaiikanss;

- 0,5 — mns pex Oacceiina Hrmxaero Amypa, Cpenuedt Jlensr, Eances mo Enmceicka,
O6m: no Oxrabprckoro u cepepa Esponeiickoit wactu Poccuiickoi @eneparum;

- 0,64 — s pex Gacceiina Bepxmero Jlmenpa, Bepxmeit Bomrm, Kamer u ToGona,
Hu30BEA JoHa, Bonrn, Ypana u O6u, Mexxaypeuss O6u u Enunces, Bepxnei Jlenrl, Anjiana 1
KpalHero cesepo-BocToka Poccuiickolt @enepanuu;

- 0,83 — s mwKEEX Tedenud Enmces u JIeHB u pex HX MeXAypedss, pex Gacceiina
Anras, a TaKKe A peK LEHTpa, CeBepo-3amafa ¥ IOro-BOCTOKAa ERpomedckod 4YacTH
Poccuiickoit @enepanun.

7.7 CtpoeHre nensgHOr0 NHONA (PEeYHOr0 M MOPCKOTO) ONpEAEHICTCA IO JAHHBIM
KpHcTaUTOrpadhMIecKoro HCCIeJOBAHUS, [IPH UX OTCYTCTBHM CIIyeT IPHHAMATE, 4TO:

- JIEASIHOH MOKPOB OTKPBITBIX 03€p, BONOXPAaHWIHMII H KPYOHBIX PEK COCTOHT H3
3€PHUCTOTO H IPH3MATHIECKOT'O JILIO0B;

- NeTHOW IIOKPOB MOpEH M YCTHEBBIX YJacCTKOB PEK, BIAJAIOMHEX B MOpSA, COCTOHMT H3
3€pPHHCTOTO B BOJIOKHHCTOT'O JIHIO0B.

TonmuHa cnost 3epHHCTOr0 IbJa, PACIIONAraromerocs B BEPXHEH 4YacTH JIGNSHOIO
IIOKPOBA, OTHOCHTCS K TOJIIUHE CIIOS IIPA3MATHIECKOr0 M BOJOKHACTOTO JIbJa Kak 1:3.

Harpy3xu Ha coOpy:KeHH# OT NoJiel pOBHOIO JbAa

7.8 Harpy3sky OT BO3IEHCTBHS MNBIDKYIIHXCS JEASHBIX TIONEH HAa COOpPYXCHHSA C
BEPTHKAILHOM IepeNHell IpaHbl0 He0OXOIMMO OHpPENENATh: Ha OTAENBHO CTOSIIYIO OHOPY
(pucyHox 18) ¢ mepenmmeit rpawpi0 B BHIAE TpPEYTOIbHHKA, MHOIOTpaHHHKAZ HIIH

IEIABApEYecKoro ogeptarus £, ,, MH, mo gopmyie

F, ,=1,26-10"Vh,\/mAkk, R ptgy , (50)

Ha IIPOTsDKEHHOE coopyxeHue (pucyHok 19) F, . MH, mo dopmyne
F,,=2,2-10"Vh,\| Ak,pR, (51)
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rae V' — CKOpOCTB IBHIKEHMS JEIIHOTO IO, M/C;

h, —obecredenras ToIMUHA POBHOIO JbIa, M. HasHauaercs myTéM CTaTHCTHYECKOM
00paboTKA MaTepHanoB HaTypHEIX HAOIFONEHMit T IIEpHONa BPeMEHH C HAMOOBIIAMY JIEAOBEIMH
BO3/ICHCTBHSIME B 3aBHCHMOCTH OT KJIACCA THAPOTEXHHYECKOTO COOPYKEHHS IO Tabimime 16;

m — k03 ¢duimenT GopMEl BOCIPHHAMAIOmME} HArpy3Ky IepeiHeif TpaHH OIIOPH! B
IJIaHe, MIPAHAMAaeMBbIH 110 Tabmune 17;

A —MaxcAManbHas IUIOMAAp JESHOTO MOJA (MIH CyMMapHAs ILIOMANh HECKONBKHX
TENSHBIX IIONeH, OKAasbIBAIOIMX [aBICHHE JpPYyr Ha J[pyra), M2, KOTODaT MOMET
BO3/IeHiCTBOBATE HA PACCUATHIBAEMEIH SIEMEHT COOPYKEHHS, ONpEAeNIeMas IO HATYPHEIM
HabIONCHAAM MM IPUHAMAEeMas B 3aBECHMOCTH OT TIONEPEYHbIX PA3MEPOB COOPYKEHHS KaK

A=3I" (vne [ — nponér BOJIOIIPOITYCKHOTO COOpyxeHust) umu A = 3b° (rae b — momepeyHsi
pasMep COOpyKeHHH);

k, — xosddunuenT, mpuHIMaeMbIii o Tabmune 18;

k, — xo>ddunment, npurEMaeMsii o TabmEne 19;

Y — HONIOBHHA YT7a 3a0CTPEHMS NepeHel IpaHy ONOpE! B IUIAHE HA YPOBHE JEHCTBHS
IBfla, rpan; A4 OIIOpel B BHAE€ MHOIOTPAHHWKA MM MNONYLHUPKYIBLHOIO O4YepTaHHs
HEOOXOMMO IPHHEMATE y = 70°;

R, — obosnagenve cMm. B 7.4;

p — ILIOTHOCTE BOJBL, KI/M°.

Tabnuma 16

Kitacc rHApOTeXHHYECKOro COOpYKEHUS LII 1L, IV
Exeromnas BEPOSTHOCTD IIPEBEIIEHAS
(obecneyenHOCTH) TOMMIMHEK poBHOro nsaa P , % 0,1 1,0
Tabnuma 17

Koadurment J1s onopkl ¢ epeHed rpaHblo B BHJIE

tbopME! TIepeHel TPEYTOJIEHUKA C YTTIOM MHOTOrPAHHHKA HITH
rPAaHH OTIOPHI B 3a0CTPEHHMS B IUIaHe 2y MOTYLHPKYJIEHOTO IpAMOYTOJIbHHKA
IL1aHe 45° | 60° | 75° | 90° | 120° O4EpTaHuA
m 0,41 | 047 | 0,52 | 0,58 | 0,71 0,83 1

IlpraMeuanue— B ciyyae nogBwxKH cMEP3MIErocs ¢ OMOPOM JIEASHOrO MONA JJA OMOPHI C
MepefHed rpaHbl0 B BHIE TPEYroNbHWKA M NPSIMOYrONBHHMKA NpHHMMaerca m =1, g omop ¢
NEpeIHEH rPaHbio B BUIE MHOTOIPaHHUKA HIIH NOIYLHPKYIBHOTO odepranms m = 1,26 .

Tabnuma 18
3uavenne b/ h, 0,3 u MeHee 1 3 10 | 15 | 25 50 u 6onee
Kospduupmer k, 5,5 33 22 | 13 ] 1,1 | 1,0 0,5

b — mupuHa onops! o GPOHTY Ha YPOBHE JEHCTBYS JIbIA, M.

Tabnuma 19

3nauenue £, ¢! 107 u menee | 5-10° | 10*-510* | 10® | 5:10° | 10? u Gonee
Koadduument £, 0,1 0,9 1,0 0,8 0,5 0,3
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€, — sbdexTuBHas ckopocTh AedopMamMM B2 B 30HE €ro B3aHMONEHCTBHA C ONOpOH, ',

onpepeinsemas o popmyne &, =V /(kb),

rae k; — xosdumment, npusmmaemsiit ipu b/ Ay, (ama b,/ h,) <15 pasusiv 4, a npu b/ A, (wm
b, /h;) 225 pasusv 2; npu 15<b/h, (wm b,/h,) <25 xosbdumment K, ompemensercs
JMHEAHOM HHTEPIONAIMeH MeXTY 3HaYeHHAMHE 4 1 2. i

Ilpu oTcyTcTBHH MaTepHanoB HATYPHEIX HaGIIONEHHH 3a TONIIMHOM POBHOTO JIBIA B
Ka4eCTBE HCXOJHBIX [aHHBIX NPHHUMAIOTCS 3HAa49eHHA TONINHMHEI POBHOIO JbJa
COOTBETCTBYIOIIEH BEPOATHOCTH IPEBEINIEHMS B COOTBETCTBHM C Tabmureit 16, moaydeHHEE
pacd4éToM 0 IHAPOMETEOPONIOTMYECKMM YCIIOBHSIM MECTHOCTH.

M5 onpeneneHus ckopocTH Apefida Jibla, IpH KOTOPO# MPOUCXOJHUT paspyleHHe JIba
Y COOpYXKeHHs, NOJDKHEI OBITh IOCTPOEHE! rpad MKy 3aBHCEMOCTH JIENOBOM Harpysxu F. mpu
OCTaHOBKE JIENOBOTO IOJIA ¥ F5 IPH MIPOpEe3aHyH JIEI0BOT'O IOJIS OT CKOPOCTH Apelida nmpaa V.
Touxa nepeceuenns rpaMKoB — HCKOMOE 3HaUEHHE CKOPOCTH Apeiida.

Ilpumeganus

1 Iloxm OTAENBHO CTOAIMM COODY)KEHHeM CIeAyeT NOHWMATh COOpYKeHHe, o0TeKaeMoe JBIOM,
croco0HOE BOCIPMHAMATS JEHCTBYIONIYIO IEOBYIO HATPY3KY U HpOpe3aTh ABIKYIIEecs Ha HEro JeATHOe Mmoe.

2 Tlon mpOTAXEHHEIM COOPYXKEHHEM CIENyeT IIOHHMATh COOPYKEHHE, IPENATCTBYIOMEE NPOXOLY
JeJHBIX mONel Yepes cTBOp coopyxerus. ITof 3T0 NOHATHE NONAA0T OTAEILHEIE YIaCTKH PYCIIOBEIX IUIOTHH,
3aTBOPEI BOAOCOPOCHEIX COOpYXEHMi, NPOTOKEHHLIE CTEHE], ECIIH OHH YIIHPAloTCA B Oepera WM COEQHHEHE! C
IOPYTHMH COOPYXEHIAMH, H TIp.

V
—_—

<y
V 777 E&P S

_.'J’l____ S —

WWWW?/
Pucynox 18 — Cxema npHIIOKeHHS HATPY3KH 0T JBEKYIIErocs JeASTHOTO IOJIs HA
OTIEIBHO CTOAMYI0 BEPTHKAJIBHYIO OIIOPY
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Pucynok 19 — Cxema npajicieHAs Harpy3KH 0T ABHKYIIErocs JEAAHOr0 MOIA Ha
CEKIHIO COOPYKEHHH

Harpysxa F, ,, onpenenénnas mo dopmyne (50), momkna GwiTe He Gonee Harpyskd
E,

» » » MH, onpezensemoi no thopmyne

F, , =mkk, R bh,, (52)
a marpyska F,,,, onpenenéuras no dopmyne (51), nomkra Geirs He Gonee Harpyskd f, ,
MH, ompenenseMoi mo Gopmyme
Py = kic,R.b.h, (53)
rae k — ko3 dunuent, npuaEMaeMsni no Tabmame 20;
b, — IPOTSDKEHHOCTE KOHTAKTA JIEITHOTO IOKPOBA C COOPYKEHHEM, M.

Harpysky oT BO3HeiCTBHA JEISHOTO IOJNS Ha ONOpY C IEpeJHel IpaHbio B BHIE
IpAMOYTOJBHHAKA CeAyeT OIpenessiTs no popmyne (52).

Tabnuma 20
3nauenue b, /A, 0,3 1 MeHee 1 3 | 10 | 20 | 25u6onee
Koadpduuuent £ 1 09 | 08 [ 06 | 0,5 0,4

7.9 Harpy3ky OT BO3AEHCTBHA IBIDKYINETOCs JEIAHOTO IOJIA HA OTACIBHO CTOSIIYIO
KOHMYECKYIO ONOpY MM KOHHYECKHH JIENOpe3 NONYLHUPKYILHOro odepTanms (pucyHOK 20)
IIPH OTCYTCTBHH CMEP3aHMs CO JIBIOM HEOOXOIHMO ONPEAENATE o hopMynam:

a) TOPH30HTAIBHYIO COCTABILTOLIYIO Harpysku F,  , MH,

E!,p = [kh,lkv, ftha‘z +107 kh,nghdd2 +107° h,3pghd (d ¢ _dgz )] kh,4 s (54)
6) BepTUKAIBHYIO COCTABILIONIYIO Harpysku £, ,, MH,
F,,=k,F,,+107k, ,pgh,(d* ~d/), (55)
roe k., k;,, — xoadduupenTs!, mpuEEMaeMsre o Tabmame 21;
ks, k4, k,1, k,, —xod(dummenTsy, nprarMaemMsle 1o Tabmime 22;

k, ; — xosddrnpent, nprHIMaembIi o TabmEne 23;

V.
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p — INIOTHOCTH BOAEL, KI/M’;

g — ycxopeHEe cBOOOJHOTO NafeHuA, paBHOE 9,81 M/c?;

d — mEaMeTp KOHyca [I0 BaTEPIHHIH, M;

d, — BepXHHi TEAMeTp KOHYyCa, M;

R, u h; —o6osnagenus cm. B 7.4 1 7.8.
Tabnuma 21

10pgd?
3nauenue — oo o1 | 05 | 1 s | 10 | 25 | so | 100
'

KoaddunmeHTsr:
Ky 1,6 1,6 1,7 1,9 | 2,1 2,5 29 | 35
kh,z 0,31 0,24 0,21 0,11 0,08 0,05 0,02 0,02

Pucynok 20 — CxeMa NpHIIOKEHHAN HATPY30K OT ABHKYIIErocs JIEAAHOr0 IMOJISl HA
OTAEBHO CTOANIYH0 KOHHYECKYI0 ONIOPY

Tabnuma 22

3nadenue [ T 20° | 30° 40° 50° 60° 70°

Kosdhdurmentsr:

k5 0,25 0,27 0,31 0,36 0,46 0,67

kh,4 0,7 0,9 ].,3 158 2’6 593

k., 2.2 1,6 1,1 0,8 0,5 0,3

k,, 0,041 0,042 0,039 0,034 0,026 0,017
37
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P — yron makmona obpasyromeif KoHyca (IlepemHe# TpaHH COOPYKEHHS OTKOCHOTO IPOQHILT)

K TOPH30HTY.

IIpumevanue — 3HaueHHs HACTOAMIEH TAGIHITE COOTBETCTBYIOT K03 GUIMEHTY TPEHHSA MEXIY

JIBJIOM H COOpYeHUeM, paBHoMY (,15.

Tabnumna 23

3uauenue 10~ -pV? /R ’
3uauenue [ 0,08 1 MmeHee | 08 | 1,6 | 32 | 54
Kos¢duument &, 7
40°-50° 1 2,0 2,7 3,7 4,7
60° 1 2,0 2,6 35 3,6
70° 1 1,9 2.5 2,6 2,7

Ha cexumio oTKOCHOTO NpO(HIS HIM OTAENFHO CTOSINYI0 ONOpPY HPSAMOYTOIBHOTO
CEYCHHMA C HAKIOHHOM mepefHeHd TIpaHblO0 (pHCYHOK 21) Harpysky OT BO3JCHCTBHS

JBHKYINErocs JIEJIHOrO HOJIA CIeAyeT ONpeaelaTs o GpopMyiam:

a) TOPH30HTAIBHYIO COCTABIISIONNYIO Harpysku [, MH,
F, = kokyR bh,tg(B+arctgf) +m, [ 1+ 4,(f —0,1)+ 4,(f —0,1)* |b,

0) BEPTHKAIBHYIO COCTaBNIAIONIYIO Harpysku F, , MH
F, = kk, R bh, +m, [1+ 4,(f -0,1)]b,

rae ky — Ko duupenT, TpUHEMaeMEIii IO TaGEme 24

k,— xosddunuent, npuHMMaeMELi IO Tabimue 25;

m, — xo3bdHIHenT, NpHHEMaeMBbIi 110 Tabame 26;

4, 4,, 4 — xosbdunuents, npuEEMaeMbIe 0 TabmHIe 27;

m, — ko3 GUIHeHT, IPUHAMAaEMEIA 10 Tabimmme 28;

f —xoadbunuent Tperns;
b — obo3HageHHs cM. B 7.8.
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Pucynox 21 — Cxema NpUII0KeHHAS HAIPY30K OT ABIKyIIerocs JeAAHOro MoJIs Ha
COoOpY:KeHHe 0TKOCHOr0 HpoduIs

Tabnuna 24
B 30° 40° 50° 60° 70°
Kosddumpenr kg 1,0 1,5 2,0 2,5 2,5
Tabnumma 25
hy M 0,5 1,0 2,0 3,0 4,0
Kosdduumenr £, 0,039 0,048 0,062 0,073 0,083
Tabnuma 26
3uauenus M, MH/m, npu B
b, m
30° 40° 50° 60° 70°

0,5 0,044 0,058 0,143 0,316 0,746

1,0 0,089 0,178 0,319 0,642 1,463

2,0 0,238 0,484 0,746 1,394 3,076

3,0 0,499 0,847 1,213 2157 4,635

40 0,622 1,303 1,790 3,084 6,510
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Tabnuma 27
B 30° 40° 50° 60° 70°
4 1,92 2,01 2,09 217 2.9
4, 1,19 2,68 4,70 12,20 60,0
4, 2,07 1,35 0,75 0,41 0,24
Tabnuma 28
. 3nauenus 71, , MH/M, nipu B
’ 30° 40° 50° 60° 70°
0,5 0,018 0,056 0,095 0,138 0,186
1,0 0,157 0,172 0,211 0,281 0,365
2,0 0,426 0,444 0,485 0,607 0,767
3,0 0,721 0,740 0,773 0,933 1,155
4,0 1,080 1,099 1,122 1,327 1,620

Kosdummentst &y, 7, U 7, IPHHEMAIOTCS B 3aBHCHMOCTH OT /4, , M.
B crygae momBmkKkH CcMEp3LIErocs ¢ KOHHYECKHM COODYKEHHEM JIeISHOTO IO
TOPH3OHTAJbHAS  COCTAaBIIIOMAs  Harpy3Kd F;, 1 MH, onpemensercs Kak Ha

IHMHAPHYECKYIO OLOpY ¢ pacuéTHOM mmpwHOM b, paBHOl IuaMeTpy KOHyca Ha YPOBHE
IelicTBHA Mbaa, 00 hopMyie

—k,F,, (58)
rae ky — kosdduuenT, IpUHIMAeMBI IO Taﬁmme 29;
F, , — obo3navenne cM. B 7.8.

Beprukanbaas cocTaBngomas Harpysku £, , B 3T0M Ciiydae OTCYTCIBYET.
Tabnuma 29
Vron HaxioHa obpasyrommeii B 45° 60° 75° 90°
Kosdhduuuent qu, 0,60 0,79 0,92 1,00

7.10 Harpy3ky oOT BO3NEHCTBHSA IBHDKYINETOCsS JENSHOrO OIS HA COOpY>KEHHE,
COCTOSINEe H3 CHCTEMBI BePTHKAILHBIX KOJIOHH (cBaif, cBaii-00009eK ¥ T.II.), HE0OXOMAMO
OIPE/IENIATE B 3aBHCHMOCTH OT IPOCBETa MEXIY cBasMH S (PHCYHOK 22).

Harpyska oT BO3meHCTBES ABIDKYINETOCs JIEASHOIO TOJS Ha KAKIBIA M3 SIEMEHTOB ITONEPEK

HaNpaRIeHMs JBIDKEHES JIENIHBIX oNe ¢ mpocsetamu S < 2/, onpezensiercs o GopMyie

F =F _’9&4_ 1_@ S+b , (59)
k, k, )2h, +b,

roe E — CHIIa OT BO3JEHCTBHA JIEAJHBEIX NOJeH HAa OJWH 3JIEMEHT I]IHpHHOﬁ bl

paccMaTpHBAaEMOI0 COOPYXXEHHS, ONpEeNseMas U COOTBETCTBYIOIMHX JIE[IOBEIX YCJIOBHH,
BO3/IEHCTBHS TENSHEIX OJIEH M KOHCTPYKImH onop 1o dopmynam (50) — (58);

k,, — xospdunment, ompenenseMsni mo Tabmmne 18 A CyMMapHOH IIMPHHEI 7
3JIEMEHTOB, BXONAIMMX B coopyxkeHue. Ha Kaxmpri sneMeHT NeHCTBYeT cuia B 7 pas
MEHBIIIE, 9EM Ha BCE COOPYKEHHUE.
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Ecim B psty u3 n anementoB ects j mpoceeros S > 2%, o pax clenyet pasbuTs Ha

(j+1) coopysxenmit, Mexny xoropemu mpocers: S<2k,. Pacudr xaxmoro s (j+1)
COOpYXEHMA IPOU3BOAT 10 hopmyie (59).

3a pacu€rHOe BO3/EHCTBHE ClIEAyET IPHHAMATS HAUMEHBIILYIO CHILY, OIIPEJENEHHYIO 110
dopmyne (59) u dpopmynam (50) — (58), ans COOTBETCTBYIOIIHX JIETOBEIX BO3IEHCTBHIA.

a, 6 — rpodwITh U IUIaH PAfa U3 CTONO0B JuaMeTpoM b,
1 — cxon (cmaTHE) MBIA; 2 — Cpe3 IbAa MEXIY CTONOaMU

Pucynox 22 — XapaxTep paspymieHus NeAsiHOro HOKPOBA B 32BHCHMOCTH OT
PACHOJIOKEHHS 3JIEMEHTOB OI0OP OTHOCHTEILHO APYT Apyra

41
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7.11 Onpezensromas XapakTEPHCTHKA JETOBEIX BO3ACHCTBHM IIPH IEPBOM IOBHKKE
JbJia Ha 3JIEMEHTHl CHCTEMBI BEPTHKANBHBIX KOJOHH (cBaif, cBaif-000J04eK M T.I.) —
paccTosiHEe / MEXIy 3lIeMeHTaMy psaza (1o X 0CsaM).

MakcumansHoe paccTosSHEE MEX/Ay leMeHTaMu psaa (o ux ocsm) /, . , Ipa KOTOPOM
IIPOHCXOZUT CPe3 JIbJia MEXTY ITHMH 3JIEMEHTaMHU, onpeaensercs no hopMyie

1/4
I =b|0,7+0, 3(%‘*} . (60)

Ipu [> [, Kaxnpli 57€MEHT B PAY, PACIIONOKEHHEI BOIS HAIPABICHHAS ABIKCHHAST

JEASHBIX TOJeH, paboTaeT HE3aBHCHMO IPYT OT Apyra (y KaKIOro 3JIEMEHTa MPOHCXONUT
CMSATHE JIBa).

Ilpy neppoii HONBIKKE IBJa Ha BTOPOM M NOCIEAYIOIIHE BIIEMEHTHl CHCTEMEI
BEPTHKAIBHBIX KOJIOHH (CBaif, CBaii-000I09EK | T.II.), PACIIOIOKEHHEIE BIONIL HAPABICHHS

JBIDKEHMS JIEAAHBIX IONel Ha PACCTOSHUE APYT OT Apyra (mo ocam) [ <[ ., neitcTByer cuia
F. .., xotopyio cuexyer OIpeNeNnsaTs KakK JONH OT CHibl F|, neHCTByrOle#d Ha MepBELf

cut

3NIEMEHT psiza

F, =R, (61)
rae & — x03GQHIEeHT CHIKEHHS BO3NEHCTBHS JIbJa Ha IOCIIEYIONHE SJIEMEHTEI psia
1/4
§=0,1335%[ﬁJ fou | (62)
m\h, ) b

rae M, —4YUCIO IIOCKOCTeH cpe3a MeXy SIeMEHTaMHE PIIa;
[, — IJHHA IIOCKOCTH cpesa;

&, — xoathdumEenT, onpenenseMsi mo Gopmyie

1,75
£, =1+o,ss(%) | 63)

7.12 Hucnmo miockocTed cpesa M, MeXIy OSJeMeHTaMH pAAa, PpaclloN0KEHHOIO
IapaielbHO HApPaBIeHHIO Harpy3KH, IPHHAMAETCS PaBHBIM:!

N, =2 OpH ONAHOYHOM DSIE;

n,, =1 npu AByX B3auMOJIEHCTBYIOIMX psIax;

npH TpEX K Goliee B3aUMOIEHCTBYIOMMX PAaX Uil KpaHuX 7, =1, IIs BHYTPeHHEX
panos #_, =0 (T.e. nenoBas Harpyska OTCyTCTBYET).

3a ONMHOYHEI! IPHHMMAIOT pPsf, KOTOPEHE no (poHTY (NONepéK HampaBIeHHS
HArpy3K®) ynan€H (MMeercs IIPOCBET) OT APYTHX COOpY)XKeHHH (MM HX S]IEMEHTOB) Ha

S>2h,.
3a 4mcno B3aMMOJEHCTBYIOmMUX PAnoB Oojee ABYX NPHHHMAIOT PANEL, B KOTOPHIX HO
bponry ecth mpocsetsl S <24, .

7.13 Jlmea 1miockocTH  cpesa [, MEXOy OIEMEHTAMH psja, [ApauIeNBEHOrO
HAIPaBIICHUIO HAIPY3KH, ONPENEIAEeTCS TeOMETPHEH NBYX B3aUMOAEHCTBYIOIHX 3/IEMEHTOB B
pany

42

B HABOP




CII 38.13330.2018

I =l-zlz-b1 cosa (64)

TZie O — Yroll CEKTOpa 3JIEMEHTa OIIOPEL, IPajyc, B IUIAHE, B Mpeenax KOTOPOro MPOHCXOIUT
cpes paa. B muanasore 30° <o <90° o onpenenstor mo dhopmyie

a=30° |1 65)

1

7.14 Ecma sneMeHTHI psza (cBaif, cBaif-0607049eK M T.I.), PACHOJOKEHHEIE BIOJIH
HalpaBICHUS IBM)XKCHHS JIEIAHEIX ITOJIEH, COSTMHEHBI MEXKIY co00ii CTeHO# TOMmuHOK A, TO
IpH TIEPBO¥M MOJBHXKKE JIbJa Ha BTOPOH M NOCIEYIOLIHE SIEMEHTHI pifa HeHCTByeT CHia
Few, ompenensemas no Gopmymnam:

A .
F =FE1-———— A< :
cut jE.l[ E_,Obl Sinﬂ.) an b] Smao E (66)

F,= ﬁ,(l—%}[zﬂ) opua A> b sina, (67)

o J\1—sina
I7ie O.—IOJIOBHHA yIila CEKTOpa, Ha INMHPHHE KOTOPOTO IIPOHCXOIUT Cpe3 JIbAa MEXIY
cronbamu.

7.15 Ilpu xOCOM HaNpaBIEHHH HATPY3KH HA BTOPOM M IOCIEAYIOMHE 3JIEMEHTEI PAa,
PacHoNOKEHHBIE BIOME NBMKCHHAS JIEHBIX MOJel, HX coBMecTHas paboTa IPOHCXOMHT IPH

cobmonennu ycnosuit /<[ wu [<Bh/siny. Ha snemMeHTH psa B 3TOM CIydae JeHCTBYET
CHIIa, XapaKTepH3yIoIas KaK CMITHE, Tak ¥ CIOBHUT JIbJa U oIpeesemMas o GopMmyre

b . )
Fy = 'F.‘b,p _(Fi':,p _‘F::ur)[—ll——sul YJE (68)

’

rae F, ,— yCHIHe Ipy paspylieHuH JIeASHOro MOKPOBA 3a CYET CMSTHS JIbJa, OIpPEIEIIeMOoe

o popmye (52);
F,, —ycunme, mpu KOTOpOM NPOHCXONHT cpe3 IbIa MEXAy eMEHTAMH paja,
ompezeinseMoe 1o popmyne (61) mpu #,, =1. CocraBmsoman cursr F,, Xapakrepusyromas

CHBHT, OTNHMYHA OT HyJIA B TOM Cllydae, €CIIH BHEINHSA IJIOCKOCTh CHOBHTA (YIHpPAcTCA» B
HHKECTOSIIMA 31eMeHT (pHCYyHOK 23). 3710 ycnoBHe coOimomaeTcs @OpH HEpABEHCTBE

[<b /siny.
IIpu cobmomeHMH YyKa3aHHBIX BEIDE [OBYX YCIOBHHM Ui pacCTOSHESA [ MEXIY

JJIeMEHTaMH Ha BTOPOH M IOCIHEAYIOIMIHE JIIEMEHTHl B3aHMOIEHCTBYIOIIETO psna,
PacIOJIOKEHHOTO HIDKE IO HANPAaBICHHWIO NBIDKEHWS JIEISHBEIX noied (Ha pucyHke 23 pan

Ne2), meficTByer cuna, onpezensemast mo opmyse (61) mpu 7, =1.

Ecmu B3ammopnelcTByromux psgoB 6Goibime ABYX, TO IS IIOCIEAYIOIIUX 3IEMEHTOB
BHYTPEHHHX pAnoB 7, =0 (1.e. Harpyska oTcyTcTBYET).

Ilpu mecobmonennr HepasencTsa /<5 /Siny ¢ HEKOTOPEIM 3amacoM IPHHEEMAETCH,
9TO HOCTENYIONIHE SIEMEHTHl B3aMMOJEHCTBYIOIMX (a TakkKe HEB3aHMOAEHCTBYIOIIHX)

L~
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PAIOB PACCYMTEIBAIOTCS KaK IIEPBBIE 3JIEMEHTHI B DAaX, NApaUIeNbHLIX HANpPaBIICHHIO
Harpy3k# (7.10), T.e. xax upu [/ >/ _ (pucyrOK 23).

ITox B3aMMOEHCTRYIOIAME PSANAMH HOHAMAIOTCS PAIEL, MEXIY JEMEHTAMH KOTOPBIX
B HaNpaBJICHWH [IapaJLIeIbHOM IIONEPEYHOH OCH OIOPEI IIPOCBETH S <2-/, .

T

| I<b/siny

1 — cxomn (cMATHE TBAA); 2 — INIOCKOCTE Cpe3a Jibaa
Pucynox 23 — Cxema pa3pymeHHs Jb/Aa NPH KOCOM HANPABJIEHAH BO3JeHcTBAS
JIEAAHBIX NOJIEH Ha 3JIeMEeHTHI 0Iop

7.16 Bo3peiicTBre Ibia B NEPHOM JIENOXOA HA BTOPOH H HOCIEHYIOIIHE 3IEMEHTHI
OIIOPEI B DAY, PACIIOIIONKEHHOM IapalIebHO HAPABIICHHIO HATPY3KH (IBHXKEHUA JIEASHEIX
HojieH), He YUHMTHIBAETCS, IOCKOJIBKY IEPBEIE JJIEMEHTH pafa paboTaroT KaK aBaHIOCTHEIE

COOPYXKEHHSA, Y KOTOPBIX IPOUCXOIUT pa3pymIeHHe JIeISHbIX ITOJIEH.
Ilpm xocoM mnomxonme NensHEIX moied k omope (y=10°), 3/IeMEHTEI KOTOpOM

COCTaBI/LTIOT JBa ¥ 6ojiee IPONOIBHBIX psfa, HArpy3Ky BOCIIPHHHMAIOT, KpOME IIEPBBIX
9JIEMEHTOB NPOJONEHEIX PANOB (Kak IPH OTCYTCTBHH KOCHHEI), BCE BJIEMEHTEI psaaa Ne 1
(pucyHOK 23). Pacdaér Harpy3kd Ha KeskIbli SIE€MEHT Ompenensmior corimacHo 7.10. Ipeaém

JULS OCNEAYIONTHX 31eMeHToB psana Ne 1 B pacuérax cienyer mpuauMars S =(/—b,)siny.

7.17 Obmas Harpy3ka Ha ONOpY, COCTOSIIYIO H3 A O3JIEMEHTOB (COCTaBIISIOIIHX
NPONOJIBHEIE H IIONEPEYHBIE PAIEI), OIPENEIIeTCS Kak CyMMa Harpy30K Ha K&Kl SJIEMEHT.

7.18 Touky DpHNOMKEHHS PABHOAEHCTBYIOMEH IEeNOBOM HArpy3KH, OIpeneEHHON
cornacHo 7.8 —7.17, HeoGX0IUMO IPUHHMATE HEKE PacdéTHOro yposHs Bomel Ha 0,24, B

sumanmit neprox u Ha 0,44, B meprox BeceHHETO NETOXOMA.

7.19 JlokaneHOE MNaBICHHE Ha 3JEMEHTHl COODYXEHHM OT BO3IEHCTBHS JIEHOBHIX
o6pasoBanuii He JOIDKHO IIPEBBINATE Ipe/ielia IPOYHOCTH Jba Ha cxarue R, .

7.20 Harpy3ky OT BO3[EHCTBHA  OCTAHOBHBINETOCS IO DPOBHOTO  JIBJA,
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HABAIHBAIOMIETOCS Ha COOPY)XEHHMEe NpH NeACTBHM TedeHHs BOABI M Betpa F,, MH,
HeoOX0I|uMO OIpeNeniTh o GopMyIe

Fo=(p,+p,+pi+p,.)4, (69)
B KOTOPOH BEIMTHHEL P,, Py, P; B P, ,, MIla, onpefemnstorcs o dopMynam:
P, =5-10"pV g, (70)
2
py =5-107 1PV mws (71)
0, =9,4-107 h,pgi — 7151 peUHBIX YCIOBHIA, (72)
VZ
p,=9,4-107 %’i — Il MOPCKHX YCIIOBHH, (73)
P.=2-10"pV, ., (74)

rae V,,, —MaKcuMabHast CKOPOCTh TeYEeHHs BOIBI ITOZI0 JIAOM B IEPHOJ IET0X0/a, M/C;

V. max — MAKCHMaNBHAs CKOPOCTE BETpa B HEPHO, JIEHOX0/a, M/C;

w

L —CpeoHasa OnAHa JEIAHOr0 MOJIA IO HaIpaBJIEHHIO IIOTOKa, IpHHHUMacMad II0

m
IaHHBIM HATYPHBIX HablmoneHWH, IpH WX OTCYTCTBHE Ui pek L, npusuMaercs pasHOM
YTPOEHHOH IMpPHHE PEKH, M;

I — YKJIOH IIOBEPXHOCTH IIOTOKA;

h, u A — o6o3HaueHns Te K€, cM. 7.8;

H — riyGuHa BOJBI IEpEZ COOPYIKEHHEM, M.

Ilpu aToM, Harpyska F., ompenenénmas mo dopmyne (69), He MoxkeT 6BITE GombIIe

Harpysiu F, ,, onpenenénnoit no popmyne (53) mpu &, =0,1.

Mpumevyanus
1 Pacuérnas mupuHa JeIIHOTO TONA NPHHUMAETCS 110 AAHHEIM HATyPHBIX HaOIONEHWH, a Jisi

3aTBOPOB HJIH aHAIOTHYHEIX COOPYKEHM — He 60iee IMUPUHEI IPONETA COOPYKEHHMA.
2 Touky NpUNOXKEHHs PaBHOMEHCTBYIOMIEH JENOBOM HArpy3ku HeoOXONMMO MNPHHMMATL Ha

0,24, rypke pacugrroro yporrs Boms! B 3uMHmit neprox, Ha 0,4/, — B nepron BeceHHero renoxona.

Harpysxkm Ha coopyKeHHSI OT CIUIODIHOIO JIEASHOr0 IOKpPOBA NOpH €ro
TeMIEepPaTyPHOM PaCIIHPEHHAH

7.21 Pacu€THyr0 Harpy3Ky Ha COOPY’KEHHE OT CIUIOIIHOTO JIEASHOrO IIOKPOBA IIPH €ro
TEMITEPaTypHOM PAaCHIMPEHUH CIeAyeT ONpenelsiTs Mo Gopmyiie
F,=gb, (75)
IJie Harpy3Ka Ha €IHHHIYY JJHHBI COOPYXKEHHS OT BO3JEHCTBHS CIUIONIHOI'O JIGSHOTO ITOJIS
IPH €T0 TEMIEPaTYpHOM pacIIupeHd” g , KH/M, IpuHAMAaeTCs Kak HanboJIbInee U3 3HAYCHHH
q , OIPENENEHHBIX IS CIy4aeB, KOTAa M3 piana HabmoneHWi 3a TeMIEpaTypod BO3AyXa
IIPHHATEL pacyCTHBIC MEPHOABI ¢ MHHMMAJIbHOH TeMIepaTypodl W COOTBETCTBYIOINUM e
T'Paii€HTOM HIIH ¢ MAKCHMaJIbHBIM I'PalHeHTOM U COOTBETCTBYIOMEH eMy TeMITepaTypoit;
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b — obo3nauenne cm. B 7.8.
7.22 Harpysky q , kH/M, Ha eQHHHIY DJIMHEI COOPYXKEHHS OT BO3AEHCTBHS CIUTOMIHOTO
JESHOTO IOKPOBA MPH €0 TEMIIEPATYPHOM PACIIMPEHAH ClIeAyeT ONpPeNeNaTs o GopMyne
q=hk.p (76)
e h,; - obecniedenHas TONIIIHA POBHOTO Iba, M (7.8);

kL- K03h(HUIHEHRT MOTEPH YCTOMYMBOCTH JEIIHOIO IIOKPOBA, BBIOHpAaEMEIA IO
Tabymne 30.

Tab6bnuma 30
ITpoTKEHHOCTS JENSHOrO HOKPOBa, M 50 70 90 120 150 u Gonee
Koa¢ppurment kL 1 0,9 0,8 0,7 0,6

p — IaeleHWe 3a cu€T ympyroii ® mmacTwdeckod aedopmanumum, xlla, npm

TEMIIEPATYPHOM pPaCIIMpPEeHHH JbAa CONEHOCTHIOS > 2 %o mpuamMaerca paBHbM 100 xlla u
Harpyska Ha €IMHHILY JJIMHEI COOPY)KEHHs OIperenseTcs 1o hopMmyne

q=100hk, . (77)
Ilpu conérocta S <2 %o maBneHUe p onpeneseTcs o GopMyIe
p=0,+207up, (78)

rae O, — Ipefen YIpyrocTH JibJa npu cxatuu, klla,
o — K09 QHUIMenT IMHEHHOr0 PacIMpERHs JIbIa, TPaz
V, — cxopocTs moBEIIERHs TEMIEPATYPhI BO3IyXa, TPal/c ,
U — K03 QHIEEHT BA3KOCTH JIbJa, Klla-c, onpenensiemMslii o Gopmymam:

p=3,6(3,3-0,28¢ +0,083))10° mpu ¢, 2-20°C, (79)

n=3,6(3,3—-1,85:)10° npu £, <-20°C, (80)
I; — TeMuepatypa Jba, °C, ompenensgemas mo dopMmyie
VT
L =fomno+—£-w, (81)

Lomin — HAYATBHAS MUHAMATGHAS TEMIIEPATYPA, ¢ KOTOPO HAYMHAETCS e IOBLIIeHHe, °C,

Ty~ OTHOCHTENbHAs TOJNIIWHA JENSHOr0 IIOKpoBa C Y9YETOM BIMSHMUSA CHETa,
ompeensiemas 1o GopMyre

Mo » > -
h, ,— IpUBEEHHEAS TOMIIMAHA JIEASHOTO IOKPOBA, M, ONpeeseMas Io hopmyJre
h, =h,+1,43h + & ; (83)
a

h, - HanMeHbIAs TOMIMHEHA CHEXHOTO IIOKPOBa, M,
A — TEIIONPOBOAHOCTS JbAa, BT/(MK),
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o — KO3()OQHIMEHT TEIUIOOTAAYH C BepXHEH IOBEPXHOCTH JIENSHOIO IIOKpOBa,
Br1/(M*K), onpenensemsit mo hopMyite

o=Bw,
w — CPEIHAI CKOPOCTh BeTpa, M/c; koaddunuent B ompenensercs no Tabmume 31.

(84)

YV, @ — 6e3pasMepHEle K03 GUIHEHTHI, IPHHEMAaeMEIe 110 rpaduKkaM pACYHKOB 24
W 25 0OpH 3afaHHBIX OTHOCHTENGHEIX 3HAYEHUSX TONIIMHE JENSHOIO IIOKpOBa H

at
6e3pasmepHoro 35agerHns Fo = 7 a — K03 (DHUITHEHT TEMIEPATyPOIPOBOJHOCTH JIbAa, M/C.

Tabnuma 31

d

t.,°C, —40 -30 -20 10 0 10
B, Ioi/(mM*K) 7,12 6,88 6,67 6,48 6,27 6,07
" g 1i=0,95
0.8 e
0,6 :
| l /M/
0,4 i N
0,2 / // Pl 03—
0,05 0,1 0,15 0,2 Fo
Pucynok 24 — I'padpuxu 35a9eHAH K03 punuenTa
¢
1
0.6 /{///?ﬂ#——
F ’ %1 =
¢ _ /4/4(/
0,2 *\a 0’4 v d
R Rrain N/ 74
0,1 =4 0,2 Z
0,05 // ] 1/
L ] Tos| A
leswwFo ¢ 01 02 03 04 os5Fo
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Pucynox 25 — I'paduxu 35a9ennii kodddunuenra @
IIpu sTOM Harpy3ka OT TeMIepaTypHOTO paCIIEpeHHs, onpeaenéHaas mo popmye (75),
noJuxHa OBITE He Goliee Harpy3Ky, ONpeAenéHHoM mo GopMyie
F,=Al/K,, (85)
rae Al— cMeImeHHe COOPYXKEHUS II0 HANPABIECHHIO ¥ HA YPOBHE JeHCTBHA HArpyskH, M; K, —
K03hQHITHEHT YIPYToii MOJATIMBOCTH COOpy)eHms, M/MH.
TemneparypHOe pacIupeHye JEAIHOTO IOJIsl MOXKET GBITH ONpeAENIeHo o GopMyite
Al = a@k,ATL , (86)
rge o — KodpHIUeHT IHMHEHHOTO pacIMpeHHs JbIa, l/rpam; ¢@— KkoadduuueHt,
ompenendeMeli mo rpadpukam pucyHKa 25; AT — pacueTHBIH Ilepenag TeMIepaTypsl
Hapy»XHOTo Bo3ayxa, °C; L — paccTosHHe OT COOpPYXEHHS 0 Oepera, M.
Jinsa cBalfHOTO pPOCTBEpKAa C BHICOTOM CTOEK H, M, KO9(Q(OHIHEHT MMOJATIMBOCTH
KOHCTPYKITHH OLIpeNeNseTcs no hopmyIe
K, =H*/12EI . (87)
Harpyska or temmeparyporo pacmmupenus F,,, paccumraEHad mo ¢opmyne (85),
noiskHa OBITH He Gonee onpeaeneHHoM o GopMyIe
F,=kRbh,, (88)

t

rae R, ,b,h,— obo3HageHns cM. B 7.8.

Jlist ycnoBmit Harpy3kd OT TeMIIEparypHoro pacmmpends £, =0,1.

[IpuMedaHnue — B DpWIHBHEIX MOpSX Harpy3Kd OT TEMIEpaTypHOIO pacIiMperws JbIa Ha
THAPOTEXHHYECKHE COOPYKEHHS He YIUTEIBAIOTCH.

Harpyskn or npaMEp3mero K COOpPYKeHHIO JIEJHOr0 MOKPOBAa NpPH H3MEHEHHH

YPOBHS BOJEI

7.23 BeprukansHyIo Harpy3ky (Ha 1 M qmHEl mo (pPOHTY COOpY>KEHHS) OT
IPUMEP3IIETO K COOPYKEHHIO JIEIIHOTO MOKPOBa IIpH M3MeHeHHH ypoBHS Bomsl (VB) f7,
MH/M (pucyHOX 26), cliefyeT OIpeaeIaTs mo GopMyire

1/12

2

fa=2,24-10" pghgh [V—sJ : 33
, ghy

rae /y— mamenenne VB, M; npu atom Ay <35, — obecriedenHas TOMIMEAA POBHOTO JIBAA, M

(7.8);v — xuHeMaTH4ecKas BS3KOCTH BOIEI IpH Temieparype 0°C, pasHas v=1,793-107°
m%/c.

48

B HABOP |

¥



CII 38.13330.2018

WP T v i A

@ — IpH NOHWKeHuH YB; 6 — npu nopelinenns YB; VBII — ypoBeHb BOIBI IIPH JIENOCTABE
Pucynox 26 — CxeMbI NpHIIO/KEHAS HATPY30K OT NPEMEP3MIETo K COOPYKEHHIO JIeISTHOro
MOKPOBA NPH H3MEHEHHH YPOBHA BOJbI

Harpyska f;, ompenenénmas mo ¢opmyre (89), nomkma 6BITe He Gonee Harpy3KH
Jd lim » MH/M, onpenensemoit mo hopmyie
1712

_ v
S lim =7.68-10 2hd —3 (“c,lirn+°t,li:n)’ 0

gha
TIE O lim — TPENENbHOE HAMPHKEHHE B CXXaTOM ClI0oe H3rmbaeMoro JIEASHOTO IOKpOBa,
Mlla, onpenensemoe xak (C, +4,) mwis HEXHETO CIIOS JEATHOTO TOKPOBA MPH TEMIEPATYDE
I, B Cilydae IOHHIKCHHS YPOBHS BOALI WU ISl BEPXHETO CJOA JEASHOTO HOKpPOBA IIPH
TeMIepaType £, B Cily4ae OBHINECHUS YPOBHS BOJIEL,

Oy lim — OIPeAeNbHOe HANPIKEHHE B PACTAHYTOM ClI0€ H3rHOaeMOro JIeTHOTO IOKPOBa,
MIla, ompenensemoe xak 0,3(C,+A,) mua BepxHero cnos JeNSHOTO MHOKpOBa IpH
TeMIeparype I, B Cllydae IOHM)KEHHS YPOBHS BOJBI HIHM IS HIDKHEFO CJOS JEHAHOTO
IIOKpOBA IIPH TEMIEPATYpPE /, B CIydae MOBHIIIEHHS YPOBHS BOJIEL;

f, — TeMIepaTypa JIbJja Ha IPaHuIe JEN-BO3AYX, rpaf.

C., A, t,— o6osHauenns cm. B 7.4.

IIpuMedanne — B NPHIMBHEIX MOPAX HAarpy3K{ OT IPUMEP3aHHS JIbJA K COOPYKEHHAM He
YYHTBIBAFOTCA.

7.24 MOMEHT CHIEI, BOCIPHHHMAEMEIf 1 M IPOTSKEHHOTO COODYXKEHHS OT
NpuMEP3IIEro JieasHoro mokpoea, M,, (MH'M)/M, OpH W3MEHEHMH YpDOBHS BOJEI
(prcyHOK 26), HEOOXOMMMO OIpEENITh H0 GopMyIIe
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3

1/6
M,=2,2-10*pghohd(%@] , (91)

2

rne /,, h; —o6oznagenns cm. B 7.23.
ITpu sToM MomeHT cuitsl M, , onpenenéunsit no gopmyne (91), momxer 651tk He Gonee
momenTa M, . , (MH-M)/M, onpezensemoro mo ¢gopmyne
2
hy (Gc.ﬁm + Gr,lim)

Llim = > (42)

' 12
Ie Oglim» Of lim — 0003Ha9enus cM. B 7.23.

7.25 BepTUKaIbHYI0 Harpy3Ky Ha OTAENBHO CTOAUILYIO ONOPY HIIM CBAalHEBIA KyCT OT
OpPEMEP3INET0 K COOPYXKESHHIO JISIIHOr0 IMOKPOBA IIPH H3MEHEHHWH YPOBHA BOIBI Fy P> MH

(prcynox 27), Heo6xoaumMo onpeaensTs o Gopmyie

Fy,=kpRehg, (93)
roe k f= K03 umenT, onpenenseMsi o Gopmyre
kf=0,6+0,15D/hd, (94)

rae D — momepedHsi pasMep (I@HaMeTp) OIIOPEI HIIA CBAHHOIO KyCTa, M;
Rfm h;, — oboznagenus cm. B 7.4 u 7.23.

IIpuMeganus
1 ITpx npsMoyroneHoit JopMe ONOpH B IUIaHe CO CTOPOHAMHE b H ¢ HIIH JJIs COOPYKEeHUS, COCTOAIEr0 13
CHCTEMBI KOJIOHH HMJIH KyCTa CBalf ¢ BHEINHAMH pasMepamMu OIIO]JHOﬁ qacTH Ha YPOBHE HelcTBHA IIbJa bu Cc, M,

[PHHAMAETCH D=\/E , M.
2 Harpyskm OT mpHMep3aHHS JBJA K COODPYKEHHAM, PaclONIOXEHHBIM B IPHIWBHBEIX MOpPAX, HE
YIHTHIBAIOTCA.
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a — TIpH NIOHWKeHHH Y B; 6 — NpH NoBLINeHHY YB
Pucynok 27 — CxeMbl NIPHJIOHKEHHA HAIPY3KH K 0TAEILHO CTOAIIEH omope o1
NpUMEP3IEro K Hel JISAAHOro NOKPOBa NPH H3MEHEHHH YPOBHS BOJbI

7.26 BepTukansHyI0 Harpy3Ky Ha COOPY:KEHHE, COCTOAINEE H3 CHCTEMEI BEPTHKAIBHBIX
KOJIOHH, OT IPUMED3IIEro K 0NopaM JIE/ISHOTO IIOKpOBa PH M3MEHEHHH YPOBHSA BOABL Fy 1,

MH (pucysok 28), Heo6xomuMo onpenenaTs o GopMynam:

Fy f= KFy s (95)
(n-1)
K= 1] K (96)
k=1
rne K - xosbdunment, onpemensieMbri Kak npomsBeneHHe KodbdummentoB K,
IPHHUMAEMBIX OIS KaXKIOH W3 /1 KOJNOHH 0 rpadukaM puCYHKa 29 IIpH 3aJaHHBIX
gh3 1/12
3HA4YEeHUsIX @), b w mapamerpa A T —2d , V — KHHEMaTHJeCcKas BA3KOCTEH BOJEL,
d\ v

M/c; pu g =9,81 M/c? 1 v=1,7-10"0 M?/c napamerp A=%.
h
d

@), — PaccCTOSHHE OT OCH IPOM3BONEHO BHIGPAHHOW OCHOBHOM KONOHHEI 10 OcH K-if

KOJIOHHEI (pHCYHOK 28), M;
n — 9HCIIO KOJIOHH B COOPYKEHHH;

b, hy u F; , —obosnavenns cm. B 7.8, 7.23, 7.25.
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Pucynox 28 — Cxeva NpHIOKEHHS HATPY3IKH K COODPY/KEHHIO, COCTOSIIEMY W3
CHCTEMbI BePTHKAJIBHBIX KOJOHH, 0T NPHMEP3MEro K HeMy JIEASHOr0 MOKPOBA NpH
HOBBLIICHHH YPOBHA BOJIbI (IPH NOHM:KEHHUH YPOBHHA BOAbI cuna Fjr HanpaB/ieHa BHH3)

Harpyskn Ha coopy:keHHs 0T 3aTOPHBIX H 323KOPHBIX Mace JbJa

7.27 Harpysky OT JBHXyIIedcsS 3aTOPHOM MACCEI JIbla Ha COOpPYXKEHHE B, js MH,
HE0oOX0IHIMO OIpENeNnsTh no GopMmyJe

F:b,j = 0, SmRb,jbhb,i 5 (97)

rae Rp; — HOpPMaTHBHOE CONPOTHBIEHHE 3aTOPHOM Macchl Jibaa omsrmo, Mila,
OnpeziesgeMoe O JAHHBIM HATYPHBIX HaOMIONEHNH; IPH HX OTCYTCTBHH IIPHHUMAETCS PABHBIM!
0,45 MIla — pis y49acTKOB pex ceBepHee JTMHHH «Bopkyra — XaTel-MaHCHHCK —
Kpacrospck — Ynas-Y 13 — Bnarosemenck — Hukonaesck Ha AMype»,
0,35 MITa — mexny muemamu «Bopkyra — XanTel-Mascritck — KpacHosipck —Yias-
Y5 — brarosemerck — Huxonaeck Ha AMype» U «Apxanrensck — Kupos — Ya — Vere-

Kameroropck»,
0,25 MITa — roxxHee mHEAA «Apxasrensck — Kupos — Ya — Yers-Kamenoropek»;

hy,; — pacuérHas TONIMEA 3aTOPHON MACCEL M, ONpee/seMas [0 JAHHEIM HaTypHBIX
Ha0JIONEHHAH, a P HX OTCYTCTBHE 110 (opMyIie

hy;=aiHp;» (98)

rae Hp; — cpemHsas riny6uHA DEeKH BBIIE 3aTOpa IPH MAKCHMAIbHOM PAcXOe BOJIBI

3aTOPHOTO [IEPHOIa, M;
a; — x03hGUIreHT, IPUHAMAaEMELH no Tabmune 32;
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m, b —obo3HaueHns cM. B 7.8.

Tabnuna 32-—3nagennsa koadpumuenTa Lt onpeleeHus pacdETHON TONITMHEI 3aTOPHOM
MaccEI

3uauenue H, bi 3 5 10 15 20 25
Koatduiuert a; 0,85 0,75 0,45 0,40 0,35 0,28
K;
1,05
10 g ——
4
0,9 / /
A
0,75 /
7
0,6 f / ]
/
0,45

3 6 9 12 15 2a,/b
Pucynok 29 — I'paduxu 3nag9enni ko3$duuuenton K

7.28 Harpysky OT IBHIKYIIEHCS 3aKOPHOM MacChl Ha OTAENBHO CTOSIIYIO 0mopy [ ;,
MH, crenyer onpenenars mo dhopMyne
rae Rp j — HOpMATHBHOE CONPOTUBIEHHE 3XXOPHOH Macchl cMsATHIO, MlIa, ompenensemoe o

JAHHBIM HATYPHELIX HaOIONCHHUM; IPA WX OTCYTCTBHH npuHUMaeTcs paBHEM 0,12 MITa;

h = pacqémaa TONIMHHA 3aXopa, M, OIpeneseMas OO JaHHBIM HaTypPHBIX

HabIOZIeH i, NPH MX OTCYTCTBHM OpuHAMaeTcs paBHO# 0,8 oT cpemsel ITyOHHEI IOTOKa
IIPH pacXoie BOJIBI 3aKOPHOTO IEPHO/Ia;

m , b—o6o3na4yenns cM. B 7.8.

Harpysku oT IBHKyIIerocsi Topoca

7.29 Harpy3ka OT BO3JeHCTBHS IBIKYIIHXCS TOPOCOB H CTaMyX Ha COOPYXCHHA
BEPTHKAIBHOTO U OTKOCHOrO (1pu B = 40°) nmpoduns F,, MH (pucysok 30), onpenensercs
KaK cyMMa

F=F+F. +F, (100)

rae F,— Harpyska oT HaIBOJHOM YacTH JieIsHOro oOpasoBanus (mapyca), MH;
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F, - Harpyska oT KOHCOHMPOBAHHOMN YaCTH JIEASHOTo 06pasopamms, MH;

F,— Harpyska oT I0BOHO# 9aCTH NeAgHOTo 06pasoBanys (kus), MH.

7.30 Harpyska oT HaIBOZHOM YacTH TOPOCA BEIYHMCIAETCA IO hopMyiam:
a) FOPHU30HTaNbHA] COCTABILIOMAs Harpy3ku F,, 5, MH,

Py =05 1070p,(1-%, )1, 2l g + 01804 (o~ Ul |y (101)

h,

F
1y g -
~ . F k

— = he

Ve

| —HapBOAHAas YacTs TOpoca (mapyc); 2 — KOHCOJMAMPOBAHHAS 9aCTh TOPOCa; 3 — KMJIb TOPOCa
Pucynox 30 — PacaéTHag Moaeas TOpoca B MOMEHT HauG0IbIIero Bo3eiicTBHSA Ha
COOpY:KeHHE

0) BepTHKaIbHAS COCTABIIIONMIAs HAIPY3KH F,v. MH
Fyy=F, ptg (90 —-B-oy ) —0,5¢,ctgp,tgo rhy,b, » (102)
rie P; — IIOTHOCTE JIBJIA, KI/M;
¥, — mopucrocTs nensEOro 06pa3oBaHM, IPH OTCYICTBHHE CHEIHAIBHBIX HCCIeTOBAHMI
npuaumaercs ¥V, =0,5;
b, - cpexmas mupuna nperpas Mo GPOHTY B 30HE NeHCTBHSA JEATHOTO 0OPa3OBAHHS, M;
C, — CLEIUIEHNEe MEXKTY 00IOMKaMH JIba B JIeTHOM obpa3opanun, MIla, onpenenseMoe
II0 JaHHEIM HCHBITaHHI; IpH BX oTcyTeTBru npurmMaercs ¢, = 0,003...0,005 MIla;
¢, — Yron BHYTPEHHErO TpPEHHS JIENJHOTO OOpa30BaHHUS, Tpal; IOpPH OTCYTCTBHH
crenuaNbHBIX HCCIeNOBaHuMi clIenyeT npuauMars @, =35—40°;
h, — pacuérras BEICOT2 NensHOro 06Pa30BaHM, ONpeeNIeMas II0 HATYPHBIM JIaHHBIM;
IIPH HX OTCYTCTBHH /;,, onpeneseTcs no Gopmyie
h, =3,69,/0,8% , (103)

rjae A — ToNHHA IBAA HA MOMEHT obpazoBaHus TOpoca, M, HO He bonee 0,6 M;
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ku,q, u k, . — K030 HIHEHTE TOPH30HTAIEHOM COCTABILIONMEH TACCHBHOTO JABIICHIS

NeITHOTO 00pa3oBaHMsl, BEIYHCISEMEIE 10 hopMyIaM:
2

cos(, +90—B)
ko= , : 104
b cos(QO—B)I:l—\/E:I ¢
2
_ | cos(p, +90-B+ay,) : (105)

- cos(90—|3)|:1—\/g] 3

sin((pu +af)sin(q1u -ay)

rae I = , 106
: cos(QO—B—af)cos(90—[3+au) L9
sin{ @, + o ¢ )sing

ky = (¢ +ay Jsine, ; (107)

cos(QO—B—af +au)cos(90—[3+au)

cos(90—-B)cos(90-p—a

ks = (90— Beos| ) , (108)

cos(90—B—af +au)cos(90~[3+au)

rae O.f — yron TpeHHs MEXY JThAOM ¥ COOPYKEHHEM, TPaj;

o7 =arctgf, (109)
S — xoopdumEeHRT TpeHHs MeXIY JBOOM H COOPY)XEHHEM, NpPH OTCYTCTBHH

uccnenosanui npuanaMaercs f =0,1-0,2;
0, —Yrol HAaKJIOHA OTKOCa IEJIHOr0 00pa3oBaHHS K TOPH30HTY, IPH OTCYTCTBHH
HCCIIef0BaHui IpHHEMaeTces O, =30°;
B — obozragenue cM. B 7.9.
Touxa mpunokeHHs paBHOAEHCTByOmed HArpy3KH OT HaJBOIHOM 9acTH JENSHOIO
o6pasoBaHHs NPHHEMMAETCS BEINE YPOBHS BOANEI Ha 1/3 /,, mpm F,, <0 mHarpyska Ha
COOpYEHHE HalpaBlicHa BBEPX.

7.31 Harpy3ka 0T KOHCOIMIMPOBAHHOH YaCTH JEAIHOT0 00pa30BaHHA BEMHCISICTCS 110

dbopmynam:
a) TOPHB3OHTATEHAST COCTABIIIOMas Harpy3ku F, 5, MH, mo dopmyne (52) — mia OTHEnbHO

CTOSIIIETO COOPYKEHM: M 10 (opMyne (53) — A ceKpM NPOTSHKEHHONO COOPYXKEHHUS C 3aMEHOH
BEIMMHHEI /; Ha /i, — PacY&THYHO TOJIIMHY KOHCONHTMPOBAHHON 9ACTH H YMHOXKEHHEM 3HAYCHHS

R, Ha xos(dumment 7, — OTHOMEHAE NPOIHOCTEH KOHCOTHIMPOBAHHON YACTH M POBHOIO JIHIA HA
CXKaTHe, OIpPENeNIeMEL [0 ONEITHEIM JAHHBIM; IPH MX OTCYTCTRHH CleyeT npuupmMars 7, = 0,8, rme
hy — obecriedeHHas TONIFHA POBHOTO JIb/ia Ha MOMEHT 0Opa3oBanms Topoca, K, — 06o3HagerH s cM.
B 7.4; TOMIIHA KOHCOAEPOBaHHOH 9acTy Topoca /1, =(1,8—2,0) k; (upmioxerne P).

0) BepTHKaTbHAs COCTaBIsmOmMan Harpyska F, ,,, MH
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Foy=F.;tg(90-B-ay). (110)
Touka IpUIOKeHHsS PABHOMEHCTBYIONIEH HATPY3KH OT KOHCOJHAMPOBAHHOH YacTH

IpUHAMaeTCs Hioke yposHs Bogpl Ha 0,57,

7.32 Harpy3ka OT KAJIs BEYHCIETCS 10 hopMyIam:
a) TOpH30HTaNbHAs COCTABNIAOMas Harpyska Fy ,, MH

Fop= 095[1 O_G(P —Pi )g(l ~ W )h:'kk +cctgy, (kk _l)hk ]bk ; (111)
6) BepTHKaIbHAs COCTaBILIOmas Harpyska F. 5, MH
F,, = F,;1g(00—-B -0, )-05c,ctg g, tg0 b (112)

rae J — MOpHECTOCTH (IIYCTOTENOCTE) JIEASHOTO 00pa3soBaHMs, OmpeeNdeMas 0 JaHHBM
MCIILITAHMH; IpH BX oTcyTcTBEE npuauMaercs Yy =0,3—0,4;

hy, — pacuéTHas ryOHHA KIS JeIAHOTo 00pa3oBaHus, M; IpH Ha3HAJCHHUH pacuéTHOR
rIyGUHBI JTEIIHOTO 06Pa30BaHES ClIEAYET YIUTEBATE, 910 /y / h, =2—6;

by, — cpeEss IEpHHEA Mperpas! o GPOHTY B 30HE JAEHCTBHS JIEAIHOr0 06pasoBaHus, M;

¢ — cnemnenre (¢ y9€TOM 3auena) JemsHoro obpasosanus, Mlla, onpeznensemoe 1o
JAHHBIM HCIBITAHMAIN; TIPH MX oTcyTcTBUA npurmmaercs ¢y = 0,02 —0,03 MITa;

@) —Yron BHYTpPEHHETO TpEHHsS JEIJHOTO 00pa3oBaHHS, Ipaj, ONpEJeNieMbIH IO

JAHHEBIM HCIHITAHMIL, IIPH HX OTCYTCTBHH npuauMaetcs @ =15—20°;

ki — xosbduIEEHT TIOpPH3OHTANBHOM COCTABILSIOMEH INACCHBHOTO JABICHUA
HarpOMOKIeHHs 00JIOMKOB JIb/ia, BEMYUCIIIEMEIH 10 (GopMyTam:
2
cOoS =
((pk +90 [3) , (113)

) cos (90-B)(1-+/ks )
. o sin(cpk +(1f)Sin(Pk
4—cos(90—B—af)cos(90—[3)'

p — obo3HaueHwe cM. B 7.9.
Harpyska F, ;,, onpezenénnas no gpopmyne (111), momwxsa GBITE He GONBINE HATPY3KH

(114)

Fp, ;, onpesien€HHo# mo popmyre (99) npm 3ameHe B Hel BemuuuH b ® h; Ha by u Iy
COOTBETCTBEHHO.

Touka IPHIOKEHAsS PaBHONEHCTBYIOIIEH Harpy3KH OT NOJBOJHOH HacTH IIEANHOTO
06paz0BaHus IPHHEMAETCS HIDKe YPoBHS Boast Ha 0,337 .

I1p uM edaHHe— Harpyska Ha COOPY/KEHHE BEPTHKATHHOTO MPOQHILT ONPENEIAETCS IPH B=90°.

Harpysku or JBmKymerocs avicoepra

7.33 Pacuer Harpy3kd OT ABHXyIIerocs aicOepra Ha COODPYXEHHS BBINOJIHACTCS IIPH
3HAYEHUH EXETOJHON BEpOSTHOCTH CTOIKHOBEHHS COOpYXeHHs ¢ aicOeprom Oonee 10% u
CIEYIOMMX UCXOJHEIX JaHHBIX:

- YacTOTA MOSBIEHHS aiicGeprop B 3a[AHHOM KBajpaTe Mops (2° O MMpOTe H 5° mo
JONTOTE) W BO3MOXHOCTh COyJapeHHs aicOepra M COOpyxeHHs (OIPENEIOTCS IO
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pesyJIbTaTaM MOHHTOPHHIa aicOeproB B paifoHe CTPOUTENLCTBA COOPYKEHUH U 110 apXUBHEIM
JaHHEIM);

- Hauboee BeposTHEIE (pacyETHEIE) pasMepE! aiichepra;

- CKOpOCTh moaxopa adcbepra K coopyxeHHro V' , M/c (110 JaHHEIM MOHHTOPHHIA M
apXHBHBIM JTaHHEIM);

- TEOMETPHYECKHe pa3Mephl aiicGepra: BHICOTA HAJBOAHOW wacTH /1, M; IIybuHa
TIOTpY>KECHHAS IOABOXHOM JacTH 7, M, IIMpKHA b , M; JymuHa L , M (110 JaHHEIM MOHHTOPHHI2
¥ apXVBHBIM JaHHEBIM);

- HOPHCTOCTh KHJIA akicOepra Y (IO JaHHEIM MOHHTODHHTA);

- ko3t dumuerT hopmer alicbepra k 13

- K03 durHeHT hopMEI HPOHTATBHOM MOBEPXHOCTH COOpYKeHus m (mo Tabmane 17);

- THIPOMETEOPOIOTHYECKHH PEXUM B 33JAHHOM KBAJIPaTe MODA.

7.34 Kospdumment ¢opMer adicbepra k, ompenensercs Kak OTHOINCHHE 00BEMa

IIyCTOT K IOIHOMY 00BEMY IPOCTPaHCTBA, 3aHEMaeMoMy alicOeproM. UmcineHHEBIE 3HAUCHHS
xosp¢unuenra mnpuEmMatorcs mo Tabmume 33. Kospdummert ky, pasmbii 0,5,

COOTBETCTBYET MHPaMHAANEHON (popMe HaIBOMHOMN M IIOABOJHOM dacTel alichepra.

Tabnmma 33
OtHocHTensHEIH 00BEM mycTOoT B Tene aficbepra 0,0 0,1 0,2 0,3 0,4 0,5
Koo dummert dpopmst aficbepra, £ ¢ 1,0 1 09 | 08 | 0,7 | 06 | 0,5

7.35 Harpyska ot aiicbepra cKiagsBaeTcs H3 OBYX COCTABIAIOIIMX — OT HaJIBOTHOH B
IOJBOAHOM gacTel aiicbepra— F, u F, MH
E=F +F,. (115)

Harpysxka ot HagBoaHO# qacta F, , MH, onpenensercs oo GpopMyie

F, =0,8mk . k.k, RDh,, (116)
tne b, k,, k,, m R —o6o3Hagenns 4 cnocob ompeeneHus BeJMYrH cM. B 7.8 1 7.4.
k ;, — k03 urmenT popMBI HaNBOMHOMH YacTH 10 Tabmane 33.
k — ko3¢ dumuenT, npuHIMaeMELi o Tabmune 34.
Tabnuma 34 :
3uauenune b/h, (b/h) 0,3 u Mmenee 1 3 10 | 20 25 u 6onee
Koabdunuent £ 1 09 | 0,8 | 0,6 | 05 0,4
Harpyska ot moaBoaHo# gacty aiicbepra Fy , MH, onpezensercs no popmyie
F, =kykpk K(0Hy, + Ry )(1— )b, (117)

rae t— xo3(hGHUIMEHT TPEHHS MOBEPXHOCTH JIbAAa O BOXY, NIPH OTCYTCTBHH CIENHAIBHEIX
Habmopenwit cnenyer npuHAMaTh p=0,5;
k. — ko3 HIEERT YCIOBHE MOAX0/a, IPUHAMaeMEli mo Tabmime 35 B 3aBHCHMOCTH

OT yria Imojaxoja akichepra K COOpPYKEHHIO, o , TPa.
k 5 — xoath buimenT hopMEl IIOABOJHOR JacTH aiichepra (mo Tabmmre 33);
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k # — koo drument 1060BOro CONPOTHBICHAA HIOJBOJHOM yacTH aficOepra.
Tabnumna 35
Vron nogxoza aticbepra K COOpPYKEHHIO, 0. <45° 60° 75° 90°
KoagduimaenT yenopuit nomxona, K 1 0,9 0,7 0,4
Y, — MIaBy4ecTs NOABONHOH YacTH aiicbepra, onpeznensemas 1o dbopmyne
Y. =1-y)P-p)g. (118)

By = NPOYHOCTE KW Ha CXAaTHE IPH TEMIIEpaType 3aMep3anus, MI]a,

TIpesoxKeHHbIe PACISTHBIE COOTHOIIEHNs NPHMEHMMEL UL aiicOepros obreMoM HE
6onee 500 TrIC. M°. YUUTHIBAs CIOJKHEIE YCIOBHS B3aHMOJICHCTBYS Gopmoro oo6nréMa Ipa ¥
COOPYIXKEHHS, ISl yTOYHEHHs HArpy30K MOTYT HMPOBOJMTECS CHEIHAIBHLIC HCCICAOBAHM,
BKJTIOYAIOIIHE OIpeleeHre MACCH aicOepra ¥ CKOPOCTh €ro NepeMEmEHHsA B HCCIEyEMOM

paiioHe.
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Hpunoxenne A

JJieMeHThI BOJIH HA OTKPBITHIX H OrpaxKIeHHbIX AKBATOPHAX

A.1 DineMeHTHI BeTpa Haj IOBEPXHOCTHIO BOJOEMOB NOJDKHBEI OIPEACIATHCA IIyTEM
YECIIEHHOTO IPOTHO3a Ha OCHOBE PE3yNbTATOB CTATHCTHYECKOH 00paboTku GaprdecKhx
IOJIeH ¢ IOMOIIBIO BEPOSTHOCTHOTO MOJEIMPOBAHMS ¥ C YIETOM HATYPHEIX JAHHBIX.

A.2 DneMeHTHI Te4eHH#H N0 IIIyOHHE BOJOEMOB MOJDKHEI YCTaHABIMBATHCA IIyTEM
THIPOAMHAMHYIECKOTO B BEpOATHOCTHOTO MOJETHPOBAHHS C YIETOM 3JIEMEHTOB IPHIMBHBIX
H CTOKOBBIX TEYEHHUH, a TAKKE HATYPHBIX JAHHEBIX.

A.3 Onpejenenne 3IEMEHTOB BOJIH Ha OTKPBITHIX H OTPAXIECHHBIX aKBaTOPHAX CICAYeT
TIPOBOMTE coryiacHo A.6 — A.20.

B KagecTBEe MCXOMHEIX IAHHBIX CIEAYeT HCIONB30BAaTh KapThl IIyOHH M NaHHEE 00
aIeMEHTax BETpa, IIOJIyYeHHBIE B COOTBETCTRBHH C A.1.

Bepuuxaiys moIydeHHX 3HAYCHWH SIE€MEHTOB BOJH IPOBOJMTICA HA OCHOBE IaHHBIX
U3MEpEHM, BEITOHEHHEIX B HATYPHBIX YCIOBHSIX.

A.4 TpauchopMamuro BONH Ha TEYEHMH ClefyeT YYWUTHIBAaTE C [OMOMIBIO
anpoOHpPOBaHHEIX METOJIOB pacdera.

A.5 OmpefieneEre XapakTepHCTHK BONHEHHs Ha OCHOBE THAPOAHHAMHYECKOTO H
BEPOATHOCTHOIO MOJEIHPOBAHUS JOJDKHO BEIIOJNHATHCS C HCIOJIB30BAHMEM CHIEKTPAIBHO-
IHCKPETHBIX HJIM CHEKTPAIBHO-IapaMeTPUIeCKAX MOIEIEH.

Bepudukanuio pesynapTaToOB THAPOJHHAMHYECKOTO MOJIENHMPOBaHHS PEKOMEHIYCTCHA
IPOBOMTE 10 pe3yIbTaTaM H3MEPEHHH XapaKTEPHCTHK BOJHEHAA B HATYPHBIX YCIOBHSX HIH
Ha (PH3AIECKIAX MOJEIIX.

DJieMeHTHI BOIH B IJTy00K0BOJHOI 30HE

A.6 Cpenuss BbICOTa ha, M, B cpenmmit mepumoz BoMH I, ¢, B IIyOOKOBOZHOM 30HE
JOJDKHEI OIpPEENATHCS IO PAcUeTHOM (AHEMOMETPHYECKOi) CKOPOCTH BeTpa V3 1o BepxHeH
orubaromeii kpusodi pucymka A.l. ITo 3madeHusaM Oe3pa3MepHEIX IapaMeTpOB gtlVy |

gL/ Vf , B BepxHell ormbaromeidl KpUBOH clemyeT ONpeNendrs 3HAYCHHA gﬁd / Vf %1
gf /V,, 1 110 MEHbIIEMY U3 HUX IPHHATH CPEIHIOI0 BEICOTY M CPEHHH IEPHO BOJH.

JIAHy pasroHa BOJHEL L, M, CIIEyeT OIpeNeNsaTh o KapTorpaduaeckoMy MaTepuaiy ¢
y9eTOM HalpaBIeHHUs BETPa.
3Hauenus MIMHEL OpeNeNbHOro pasrosa L, M, npuHuMaioTcs mo Tabmuue A.l zs

3aJaHHON pacueTHOH CKOPOCTH BeTpa Vi, M.

Tabnuma A.l

Cxopocts Betpa Vy, M/c 20 25 30 40 50
3HaveHus JIMHEI IpenenbHoro pasrona L, 1072, M | 1600 1200 600 200 100

CpefHIOI0 [UMHY BOIH Ag, M, DM H3BECTHOM 3Ha4eHWH ] CIEIyeT ONpeaelirs IO
thopmye

=2
T
hog =S (A.1)
21
IMpruMeganue —IIpu nepeMeHHARIX CKOPOCTAX BETPA BAOJb Pa3sroHa BOINH CEXyeT NIPHHIMATh hg o
peBYJIBTaTaM noclenoBaTeILEHOTO OII[JEECJIBBHH BEICOTEI BOJIHBEI JJI YYacCTKOB C TIOCTOAHHRIMH 3HAYECHHAMH
CKODOCTH BETpa.
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T T 1172
gT/V, ghlV, 2d 172
560,14 ' -
5,0 0.12F Bl I 11 23
it »
40F00RE : 3
0,07 - 08
0,06 g 0,6
3.0l-005F i L.0,5
ot 2
0,03 "1 ’
2,0 = 02
i'g 0,02
— " 14 o =t 0,10
oeT/V. ghlV. 0,08
R u,ug_ - oo A 0,06
LOEC 08 F e = - 0,05
0.9 :'0:007 £L e = —— 0,04
0,8 {-0.006|- -"___ 0,03
0.71.9.005 e
" _[o.00al H 0,02
0,6 0,004 E -:—i____
0,5|-.0.003F : -
y + ‘ T 7 = 0,01
0,4}-0,002}—1- I
b 7 —
03 » '
t(},OOll"l' |‘ 1 1 1 . 1 - L 1 I‘ i . i J i |‘ 1 1 q n‘ L : i /V
03456 8 T 5 dS6 8, 2 34568y 2 345684 2 3456 8jgopp 2 3gL/V,

artel

!_ Il Leedd L 4 3 1t
100 2 3 56 81000 2 3 456

Pucynox A.1 —TpaduKu 1is onpeneJeHns 3IeMEHTOB BETPOBLIX BOIH B rIyGOKOBOAHOH
H MeJIKOBOJHOH 30HaX

A.7 BricoTy BOJHEI i %-HOH 00ECIE4eHHOCTH B CHCTEME hai, M, CleqyeT OmpeleNsiTh
YMHOXEHHEM Cpe/lHeH BBICOTHI BOJH Ha x03(hdumEenT ki, NMpEHAMaeMBIH IO rpaduxam

pucyaka A.2 mma Ge3pasMepHOH BEIMIHHE! gL/ Vf. [Ipu CcHOXHOH KOH(HUTypanuH
Geperopoit wepThl 3HaucEMe gL/ V,f NOJDKHO TNPHHEMATECH [0 BEIHIHHE gha ! V,f H

BepxHeli orubaromeii KpuBOK pucyrka A.l.
jIeMEHTH BOJH ¢ OOECIEYeHHOCTBIO IO DPEXHMY 1%:; 2%; 4% HeobxoauMO
IIPMHUMATE [0 (YHKIHSIM pacHpe/ieleHs, ONpeeseMBIM [0 HaTYPHEIM JaHHBIM.
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k=1
3,02 -
o M i=0,1%
~l e
2,5
® o 1%
= ___.__ = 2%
2,0 — =
5%
= PR o
1,5t |
|t
7000 4000 . 6000 _ 8000 10000 12000 gL/Vii

0
0 o1 oz 03 04 05 06 07 08 09 10 gd/vi
Pucynok A.2 — T'paduxn 3aavennii ko3 punnenta k;

A.8 TIpu cHOXHO# KOH(MHUTypanuy NOABETPeHHON GeperoBo# JIMHUA CPEHAL BHICOTA
BOJH /4, M, OIIpeAesAeTcs mo hopmyiie

B = 0,1 [257 +21(£§ +E32)+13(?5§ +E33)+3,5(Ei +Ei), (A2)

rne hn, M, (mpum n=1; +2; +3; *4) — cpepHAe BHICOTHI BOIH, KOTOpbIE JODKHEI
IIPHHEAMATECS COIACHO PHCYHKY A.l IO pacdeTHOH CKOPOCTH BETpa Vyw B IpOeKIHAM JTydeH
Ln, M, HA HAIpaBJICHWE TIABHOr0 Jyda, COBIAJAIOMIET0 C HANPABICHHCM BETpa. Jyam

v

TIPOBOJATCS 3 PACUETHOM TOUKH O NEPECEICHHA C IIMHHCH Gepera ¢ HETEpBAIOM = 22,5° 0T
[JIaBHOTO JIyda.

[Ipy HamAuuM Tlepef PACUETHBIM CTBOPOM OONBINOTO 9HCIA OpEensaTCTBHH B BHIC
OCTPOBOB C YIJIOBBIMH pa3sMepaMHi MEHEE +22.5° B CyMMOH YTJIOBBIX pasMepoB Gonee 22.5°

CPEJIHIOIO BEICOTY BOJIH /n , M, B CEKTOPE /2 CIIEIYET ONPENCIATE 10 dopmyne

_ kn -2 Irl -2
hn = me'km' + Z‘-’njhnj > (A.3)
i=1 Jj=1

TJE @i, Vnj — COOTBETCTBEHHO YTIIOBBIE PA3MEPEI i-T0 MPEIATCTBHA K j-TO TIPOMEIKYTKa MEXITY
COCETHAMH MpEMSTCTBHAMH, OTHECEHHBIE K yIIIy 22,5° (i=1,2,3...kn; j=1,2,3...,
I) B Tpejenax #-ro CEKTOpa, Ha3HAYacMOro B pHTepBane +11,25° or
HaIpaBICHAA JIyJa.

Cpemuue BEICOTHl BONH /ini, hpj, M, CIEHYeT ONPEACIATE IO pucyrky A.l mo
pacdeTHOM CKOPOCTH BETpa M DasroHy L, paBHOMY IPOCKIHAM ayaeid Lni B Lp, M, Ha
Hanpapyierue Betpa. JIyam Lyi A Ly paBHBEI COOTBETCTBEHHO PACCTOSHMIO OT pacyeTHOH TOUKH
JI0 IEPECEeYeH s C i-M NPEMATCTBAEM MM IIOBETPEHHBIM GeperoM B j-M IPOMEXYTKE.
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Cpenamit mepwoj BONH OIpenensercs 10 Oe3pasMepHOMY IapaMeTpy g?/ Ko

KOTOpBIA IPHHHMAaETCs COITNacHO DHCYHKY A.l IpH H3BECTHOM 3HAYCHHH ghal V,f .

CpenHIo [UIMHY BOJH CJIEAyeT OIpeaenTs no dhopmyne (A.1).

IIpumeuanue — Koupurypanms Geperopoii 9epTel NPHHAMAETCS CIOKHOH, eCIH Lax/Lmin 22, TIE
L ¥ Lmin — HAHOOMBIIMIA ¥ HauMEHBIIMHA JydH, TPOBENCHHEIE M3 DacieTHOM TOUKH B cextope +45° OT
HAalpaBJIeHHsI BETPa 0 MepecedeHus ¢ IONBETPEHHEIM GeperoM.

A.9 TlpeBsnneHne BEPIIMHE] BOIHEI HAJl PAaC4ETHEIM YPOBHEM T|, , M, OIPENEIACTCA IO
=2
GespasmepHOMy Tapamerpy m,/k (pacysox A.3) s namHoro 3mademms /;/gT  mpu
diNg=0,5.

l]c,ml’h‘.dfiq-—h

—£=0,002
n,/h Bl
e \ L[ 10,006
\ <1001
A \ \ N 0.014
0.8 LY i
\ 10,0018 \ h
5 \ i
\ h NN, 0,018
\ LB 022
0.7 \ h AAY 27]
\ AN -

&

‘ S
0.6 NN N

B

el

0.5 ' T T -
D01 002003004 00600851 02 03 0405d/Aa

Pucynok A.3 - T'padaku [iis onpee/enns 3HAYEHAH T, / h; B MenxOBOXHOMH

B M g | B; B mpBOOIHOI 30HaX

A.10 Tlepwon mmka ciexrpa Tp IS COEKTPAIBHOH IIOTHOCTH JONSWAP ces3ad cO
CpEIHMM IEPHOIOM BOJH COOTHOIIEHHEM:

11 1/2
7 =Y T, (A.4)
P 547

rje y — IapaMeTp nuKoBaTocTd cexrpa JONSWAP.

A.11 MaxcuManbHas BBICOTA BONHEI Amax, M, JUIS IOTOpDMa MJIHATENBHOCTEIO I, C,
ompezeseTcs 0o GopMmyie

Py = [(m N +029(1nN) ™" 2}115 : (A.5)
2
rne N =t¢/T — cpemmee 91CiIo BOJIH 32 MEPHON, 1, hs= h13% — 3Ha9ATENbHAs BEICOTA BOJH.
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SJeMeHTHI BOJH B MEJIKOBOIHOMH 30He

A.12 Bricoty BonH i %-Ho¥ obecmedeHHOCTH A, M, B MEIKOBOIHOM 30HE C yKIOHAMH
naa 0,002 u Gonee crexyeT onpeneniarTs o Gopmye

b, =k kk;ha, (A.6)

rae &k — xoadduumresT TpanchopManuy;
k — xosbdummenT pedpaxumm;
ki — 0606menHEIH K03)QHIHEHT TOTEPE.
ki — xoadpuHEeHT 00€CTIE9eHHOCTH BOIIH B CHCTEME.
Koadduumentsi ki, k- u ki cnexyer onpenenars mo A.13.
JltiHa BOJH, IEPEMEINAOMHUXCA M3 TDIyOOKOBOZHOH 30HEI B MEIKOBOJHYIO,

onpenenﬂe'rca II0 PECYHKY A.4 TIpH 3aJaHHEIX 3HAYEHHSX Ge3pasMepHEIX IapaMeTpoB d / Ad

u Moy, / gT . Ileproz BOIH IPHHUMAETCS PABHBIM IEPHOY BOIH B ITyGOKOBOAHOH 30HE.
[IpeBbiiieHre BEPIIAHEI BOJTHBI Hajl PaC4eTHEIM YPOBHEM 1), , M, CHEAYET OIpPEeNeiaTh

1o pucyHky A.3 mys Ge3pasMepHBIX mapameTpos d / Ad H Pyoy ! gfz.

§ % :
I T 01
00104

03 T ;

o, )?’
0. 0,006 7
06 3 iy
05
g

03

0.2 d
001 002 003004005 Ol 02 030405 7,{;

Pucynok A.4 — Tpaduxa pisa onpejeienns 3ua9eHui A/Ad B METKOBOXHOH H Asur | hd
B npuboiiHoi 30HaX

A.13 Koaddunuent TpanchopMammu k; clieayeT NPHHAMATH IO rpa¢puxy 1 pucyHKa
A.5. Koshdunuent pedpakuum & TOJIDKEH ONPEACIATECA 1O bopmyme

k = &i_ E] (A.7)

T7E (4 — PACCTOSHHE MEXTY CMEXHEIME BOJIHOBEIMHE JIyJaMy B ITyO0KOBOJHOM 30HE, M;
4 — PaCCTOSIHHE MEXIy TeMH XK€ Jy9aMH IO JMHHH, [POXOASAINCH depe3 3alaHHyro

TOYKY MEIKOBOAHOH 30HBL, M
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Jlyam BONH Ha muiaHe ped)pakiuy B IIyOOKOBOINHOM 30HE HEe0OXO0aMMO NPHHEMATE 110
3a/[AHHOMY HAIPAaBIEHHIO DACIPOCTPAHEHWsS BOJH, a B MEIKOBOJHOM 30HE HX CJICIYET
IIPOJOIDKATH B COOTBETCTBHH CO cxeMo# A.6, a u rpaduKkamMu pUCYHKa A.6, 6 cornacHo
INTPUXOBOM JIMHHU CO CTPEIIKAMHU.

0606menHsEt  Ko3(pGUIMEHT MOTEps A MOIDKEH ONpPENENAThCH IO  3aJaHHBIM

3HadeHHAM mapameTpa d,,. / Ad ® ykiody fHa i (Tabmana A.2); IpH yKJIOHAaX NiHa 0,03 =
foree clemyeT IpUHEMATH 3HadeHHE OOOOIIEHHOTO xoaduEenTa MOTEPs PaBHEIM
eIUHHAIIE.

DpumeuaHnue — Ilpu cnoxHod KOHPATYpAIMK JHA U JaCTHYHOH 3aIMIIECHHOCTH aKBaTOPHH
3HageHHe Ko3(QUIEeHTa k- CIeAyeT NPHHUMATh IO pe3yiabTaTaM ONpeleIeHIT K03 dUIMeHToB peppaKIyy
ZUIsT BOJIHOBBIX JTy9el, IPOBOAMMEIX M3 PacdeTHO} TOIKM B HANPaBICHUAX TCPE3 22,5° oT NIaBHOTO JIyTa.

b B

k| I gJ gT
: + : — 0,026
14 Vo 0,024
- ' - 0,022
L3N ‘ 0,20~3 0,020
_ 2{0,05 £ 0,018
L2EHINT <0,02 0,016
A me 0,014
1,1 A H——++1—0,012
A 0,010
Lot R TR 0,008
: A > 0,006
09 = 0,004
= o 0,002
0,8 : d dc
001 002 003004 00600801 02 03 04 =<
;Ld 1-d

Pucynox A.5 — Tpaduxn 1y onpeeaeHus 3pavennii: kodppunuenta k (1)
u napamerpa d,. / Aa (2)

Ta6numa A2

= 3nagenns koddduImenta & OpH YKJIOHaX JHa i

OtHOcHTeNBHAA TIy6HEa dpy / Mg 0,005 @ L 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
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 u bonee 1 1
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NAMRAUNN [TAV Y YV Y
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Pucynok A.6 — Cxema (a) u rpaduxu (6) ans nocr‘poenun niaHa pepaxnun

A.14 CpenHIon BEICOTYy H CPEAHHMH IIEPHOA BOIH B MEJIKOBOIHOM 30HE C YKIOHAMH
mEa 0,001 & MeHee HE0GXOMMMO ONPEASNATH O rpadHKaM PHCYHKA A.1. Tlo 6e3pasMepHEIM

apaMeTpam gL/Vj w gd/V? NpUHEMAIOTCS 3HAYEHHS gﬁ/ V: u gT/V, u mo HEM

onpenemsmores 7 1 T

BEICOTY BOJHBI i ¥%-HO¥ 06eCIIEYeHHOCTH B CHCTEME CIIEIYET OIPE/eILITR YMHOMKEHHEM
cpemHEE# BEICOTHI BOJH Ha KO3(QHUIHEHT k;:, mpuHAMaeMBIi 0 rpaduKaM pHCYHKaA A2. Ilo
Ge3pa3MepHBIM IlapameTpaM gL/V2 u gd/ Vf OIpeNeNIOTCS 3Ha9eHHs K03 dunueHTa ki,
U3 KOTOPBIX IIPHHAMAETC HAauMEHBIIEE.

CpeIHIOI0 IIMHY BOMH A4 TPH H3BECTHOM 3HAYCHHH CPEHETO mepuosia I cuemyer
OTPENIENSTE B COOTBETCTBHH C A.6.

[IpeBHIIeHAe BEpIIMHE! BONHBI HaJl PACUCTHBIM YPOBHEM JIOJDKHO OIpenenaThCs 10
pHECYHKY A.3.

IIpuMedaHue— DNeMEHTE BONH, NEPEMEMAOMIHXCA 13 MEJKOBONHON 30HE! C YKIOHAMH JHA
0,001 u MeHee B 30Hy ¢ ykiIoHamu a2 0,002 1 Gojiee, LOIDKHE! OTPEAEIATECH cornmacHo A.12 i A.13, mpH 3TOM

BBICOTA MCXOIHOM CpeNHei BEICOTH IPHHMMACTCH h=hd.
A.15 Vher mepeMeHHBIX ITyOMH BONE JHHWA pasroHa B MEJIKOBOIHOHN 30HE IIpH
yxinonax aHa 0.001 1 MeHee IPOH3BOIST CICAYIOMHM obpa3zoM.

IIpoduis [Ha BAOIS JHHHAW PasrOHA, HATHHAS OT TIOJBETPEHHOIO Gepera, pa3buBalOT
Ha Y9aCTKH MHHOM [; ¢ IPEMEPHO OMWHAKOBBIM YKJIOHOM B HPEACiax Kax0ro yuactka. B
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KOHIle TIEPBOr0 yYacTKa M Ge3pasMEpHBIX BemwIuH gd V2 u gL;/V? onpemensmor
j! P w ELjiVy p

CPEIHIOK BFICOTY BOJH EJ o A.14. Ha KaxmoM MOCIENyIomeM yJacTke 1o rpadukaM Ha

h._ d: —
pucyrke A.1 nmsa 6e3pasMepHBIX BEHIHH e sz L u %24 (h ;| — CPeIHSA BHICOTA BOJH B
w w
HaJale j-r0 y4acTka; dj — LiyOHHA BOAHI B KOHIE j-TO y4acTKa) OIpENENsIOT YCIOBHBIHR
gd j

pasroH Lagsj-1. Jlalee B KOHIE j-TO ydJacTka JJIA Ge3pasMepHBIX BEIMYHH ——>- H
w

g(Lj +L3xa j-—l) 7
- : ompejenseTcss CpPeHHss BEICOTAa BONH /; IO DHCYHKY A.1l. YxazaHHBIA
w

J
IIPOIECC IPAMEHAETCS BONE BCSH JIMHMHA PasTOHa BONHEL

JeMeHTHI BOJIH B pHboiiHoi 30He
A.16 BEICOTY BOJNH B OPHGOKHOM 30HE /surl %, M, CIELYET ONPENEIATS UL 3a/IaHHbIX

YKIOHOB 1Ha i o rpaduxaM 2 pACyHKa A.5: TIO Ge3pasMepHOi BEIAIHHE d., /Ad HAXOMATCH

3HAYEHHE Hgyq0, / gTz ¥ 110 HEMY ONPEAENIeTCs Asurl %.

Jimary BONHEL B INpUOOHHOH 30HE Asur, M, CIENYET OIpPEAENATH IO BepXHEH
ormbaromeli KpHBO# pECYHKa A.4, NPEBHINCHAC BEPIIMHBI BOIHEL Hall pac4eTHEIM YPOBHEM
MNe,sur » — 0O BEPXHEH ormbaromeit KpuBO# prcyHKa A.3.

A.17 Kputuueckas riaybwsa der, M, TpH TICPBOM o6pymieHHH BOJH JOIDKHA

OTpeNeNAThCA Ui 3aJaHHBIX YKIOHOB [HA i IO rpapuxkaM 2 pHCYHKa A.5 METOAOM
mocnenoparensEex npubmmkenni. [lo  psmy 3anaBacMBIX sHageHmii riuyomH d B

=2
cootBeTcTBHE ¢ A.12 1 A.13 onpenensrOTcs BEITHIHHEL h:/ gT" m mo rpadpuxam 2 pHCyHKa

A.5 — COOTBETCTBYIOIIME HM 3HAUCHHA d, /Xd , U3 KOTOPEIX INPAHHAMAECTCHA d.r, YACICHHO
COBTIAJIAIOMIEE C OHOM M3 3a/1aBaeMBIX [IIyOHH d

A.18 KpuTrdeckyio ITyGHHY, COOTBETCTBYIOIIYIO HOCICAHEMY 06pyImenHIo BOTH deru
IIPH NOCTOSIHHOM YKJIOHE JiHa, CIEeTyeT OLpPECIATS 110 dopmyne

dppy =k, (A-8)

cru

rre ku — K09 }HIMEHT, IPHHAMAEMBIH [0 TaONHIIe A3;
n —ameno obpyImeHuH (BKIIOYas IepBoe), IPUHEAMaeMoe U3 psjfa 7= 2,3 7 4 pu
BBIMOJTHEHHH HEPaBEHCTB k;"z >0,43 u k,'f—l <0,43.

[Ipu onpefeNeHHd TIyOMHEI IIOCIEIHErO o6pymenss deru KOIDOHIMEHT by wAma
npou3BeaeHue K03(h(GUIMEHTOB JODKEH IPHHUMATHCA HE menee 0,35.

IIpu yxnomax jHa 6onee 0,05 ciexyer MpHHAMATE 3HATCHHAC KPHTHYECKOH IJIyOHHEI
dcr=dcr,u-

IDpumedanue— [Ipu NepeMeHHBIX YKIOHAX IHA riry6uBa dery TPHHAMAETCS N0 pedynbTaTaM
NOCHEeN0OBATENEHOIO ONPENENCHHA KpHTHIECKHX I‘JIYGKH JJIA Y9acTKOB JHA C OCTOAHHBIMHE YKJIOHaAMH.

Tabnupma A3
VKIIOH JHa i 0,01 0,015 0,02 | 0,025 0,03 0,035 0,04 0,045 0,05

Koa¢pdurmenT ku 0,75 0,63 | 0,56 | 0,5 | 0,45 0,42 0,4 0,37 | 0,35
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DJ1eMeHTHI BOJH HA OrPaXAeHHOM aKkBaTOPHM

A.19 BricoTy mmbparupoBaHHON BOJNHSI A4y, M, Ha OTPKICHHOH aKBaTOPHH CIIELYCT
OmpeieNIaTE o hopMye

g =karh; s (A.9)

7€ kaif— Ko3(dunuenT nudpakEy BOJH, ONPEeJeseMbld COTrTacHO A20, A2lu A.22;
hi — BEICOTA HCXOIHOM BONHEI i %-HOH 00eCIIeYeHHOCTH.

B KauecTBe pacdYeTHOM J[UIMHBEI HCIONB3YETCs HCXOMHAS JUIHHA A Ha BXOIE B
aKBaTOPHIO.

A.20 Koabdumaent mudpakiuy BOIH Kdis UL aKBATOPHH, OrpaXkIeHHOH OJUHOYHBIM
MoNoM (TIpH 3a[jaHHOM 3Ha4YeHHH yTia B, rpaji, OTHOCHTEIBHOM PACCTOSHUH OT IOJIOBBL Mona
JO TOYKH B pacueTHOM CTBOpe kdgf W 3Ha4YeHMH yIia @, Tpaj), Clefyer NPHHAMATH B

COOTBETCTBHHE CO CXeMOi ¥ rpadukamu pucyHKa A.7 (IITPHXOBas TMHHS CO CTpENIKAMH).

kizs00 02 04 06 08 10  A=10030J05 2.1
t A | |a=00 N/
| 1]
| Y]
{ =90 /1/ 1 4,‘0“ / 7
N7/ du
Y 2% riR=l,
24 K B
sasmazscsiio 7/
ADBEaaB=Z2i7 748
v =1 F1 | ] T T20030[50l00 2
prpan 160 140 120 100 80 60 40 20 0 20 40 Brpan

Pucynok A.7 - I'padaxu ajia onpeneieHust saavenni ko3Qdunmenta Kay;

A.21 KosdbumpenT qud)pakuy BOIH Kijf,c Ha aKBATOPHH, OrpayKICHHOK CXOISAIIHUMHCH
MOJIaMH, OTIpefiesiseTcs 0o GopMye

kaif o = kar sV (A.10)
rie We — Ko3(OHIHERT, TPUHIMAEMEIH IO PECYHKY A.8 IS OIPE/ICICHHbIX 3HA4YCHHH d: H

kdfﬁcp.
3uayenue d. ompexessercs o Gopmyie

g SAFare (A.11)
2b
rne /1 1 [ — paccTOsSHMS OT TpaHHIl BOIHOBOH TEHH (I'BT) no rpaHAn Ju(pakiuy BOIH
(T1B), mpuHAMaeMble B COOTBETCTBHH CO cxeMo#i H rpadpmKaMH PpHCYHKA
A.9 (IOTpHXO0Bast JTMHAH CO CTPENKAMM);
b — mupuHA BX0OJa B HOPT, M, IPHHAMAEMast PaBHOM MPOEKIIHH PACCTOSHAS MEXIY
FOJIOBAMH MOJIOB Ha (DPOHT MCXOJHON BOIHEL
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Pucynox A.8 — Tpaduxn 3uavennii koadppunuenta Ye
a 8 & ..
SRy
: ¥ ' . 1 mpu X 0
Jona 2 2 Soml 2 "4 6l}a
- 0 A vl ggo
TBT~4/, =] TBT i 7. gl
Bl it BT i X s
g’@ 5 fag 2 M > / ‘_,,;im,
& bl \\'9} (] e T — ;—_;!.
Mon2 6 1 1
% = 4 ’/ }
g5 24L :
E. " I »

16750 30 40 50 60 70 80 90 100 #/A

Pucynok A.9 — Cxema (a) i rpadmaxu (6) nyist ompeeIenus smavenni /u l,

3uauenne kosddumenTa Kayfcp ONPEAeNIETCS Tak Xe, KaK H kairs cormaco A.20 s
TOUKH NepeCcedeH s TIaBHOr0 Jy4a ¢ GPOHTOM BOJH B pACHETHOM CTBOPC.

IToJ0XeHrAe TABHOrO Jyda Ha cxeMe pucyHka A.9,a HE0O0X0aMMO NPHHAMATE II0
TOYKaM, PACIIOIOKEHHBIM OT IPaHHUIIBI pongoroii Tead (I'BT) mona ¢ MEHBINHM YTTIOM @i,
rpall, Ha PacCTOSHHAX X, M, OIPEJENAEMBIX 110 tdopmyne

x= lllal _lal (12 _b) (A.12)

lal h la2
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rzie [, ¥ I — BeIWYMHEL, 3HAYEHWS KOTOPHIX NPUHHAMAIOT B COOTBETCTBHH CO CXEMOH H
rpauxamu pucyska A.9.
A22 KosbdunpenT mudpakmum BONH Kk4fp JUIA  aKBaTOPUHM, OTPaXICHHOH
BOJIHOJIOMOM, JIOJDKEH ONpefeNsThes mo GopMyJie

2
kag b =\ Faf 51+ kf.s2 (A.13)

re kaifsi ¥ kaigs2 — K03 GUIHEHTH Tu(PaKIMK BOJH, ONPEIENAeMBIC UL FOJIOBHBIX yIaCTKOB
BoOJTHOJIOMA corlacHo A.20.

A.23 Bricory madparEpoBaHHON BOJHEI C y4€TOM OTPaXCHHS €€ OT COOpYXEHHH H

nperpan hgfy, M, B JaHHOH TOYKE OTpaXkICHHOH aKBaTOPUH HeoOXOoOHMO OIPENENATE II0

dopmyie
hagr =(Kay + ket ) s (A.14)

kref = kdzf ,skr k pquf i\ COs ere—0,0Sr/l > (A.15)

kaizs — K03 buIHeRT mAdpaKIEE BOIH B CTBOPE OTpaXalOMeH MOBEPXHOCTH,
ompenensiemsrit cornacuo A.20, A.21 u A.22;
k- ut ky — xo3ddumEenTEL, onpeznenseMsle mo Tabmaue 1.1 mpunoxeHas ;
0, — yron Mexxy pOHTOM BONHEI ¥ OTPKAIOIIEH NOBEPXHOCTBIO, IPAL;

#/\ — OTHOCHTEBHOE PACCTOSHHE OT OTPAKAKOIEel IOBEPXHOCTH /IO PACIETHOH TOHKHA IO
Jydy OTpaskeHHON BOIHEI, IPH 3TOM HaNpaBIeHHE Jyda OTpaXKeHHOH BOIHEI JOJDKHO
NPHHEMATHCS U3 YCIOBHSA PABEHCTBA YIIIOB OXO/A B OTPAXKCHHISA BOIIH;

Krei — KO3 HIEERT OTpaKeHus, IPHHMMAEMB MO TabIHIe A.4;, npu yrie HaKIOHA
OTpaXalomel MOBEPXHOCTH K TIOpH3OHTY Oolee 45° cnexyer TpHHEMATH
K03 GHUIHEHT OTPAKEHA Krefii =1.
IIpuMeyaHue —BHCOTY BONHEI Ha OTpaX/ICHHON aKBATOPHHM C MEHAIOMMMHECH TTyOHHaMH CIeAyeT
YTOYHATE cornacHo A.12 m A.13.

raoe

Tabnunma A4
Tioroom s i 3HAYEHH krefi IPH YXIIOHAX OTpakKaromeil IOBEPXHOCTH i

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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Iprnoxenne b

OnpenesieHHe BHICOTHI BETPOBOI0 HATOHA

B.1 BeicoTa BeTpoBOTO HAroHA Ahger, M, U MOCTOAHHOM TiyOHHE ¢ aKBATOPHH H 6e3
yueTa KoH(DHTypauu 6eperoBoi JIMHAH ONpeIenseTcs o Gopmye
2
Ah, =k, V.l cosa,, , (B.1)
g(d +0,5Ah,, )

HIH

2
Ahg,, = 2k, 4 Lcosa +1-1], (b.1a)
gd®

TZIE Oy — YTOJI MEKITY IIPOIOJIBHOM OCHIO BOJOEMA M HAIIPABICHAEM BETpa, Ipaj;
Viy — pacueTHas CKOPOCTh BETPa, M/C;
L — nnuHa pasroHa, M;
kw — K03 duIHEHT, OnpenenseMbli o GopMyne

k, =3(1+O,0138—K""—}10_7, (B.2)

Jgv
v — K03 GUIHEHT KHHEMATAYeCKHH BA3KOCTH BO3yXa; IpA g=9,81 m/c? u v=10" m¥/c;

k, =3(1+0,37,)107 . (B.2a)

B.2 BEICOTa BOJHOBOTO HaroHa Ahye, M, B DpPHOOHHON 30HE ONPERENICTCA IO
dopmye, pexomenayemoi [3]

2
Ak, = 13, 7(hsur] ’ 3)
g i

re /sy — pacdeTHas BEICOTA BOJHBI IT0 IMHHUY IIEPBOTO 0OpymeHus, M

T o= CpeIHH IePHOI BOIHEL

Tax Kak IDapaMeTpsl BOJH OTPaHHYMBAIOTCS HIPENEIBHO BO3MOJKHOH MX KpyTH3HOH
hiA=0,1, mpenen BBICOTEI BETPOBOTO HaroHa Ahyay COCTaBJISET
= 1,8 m.
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IIpanoxenne B

Onenka yeToHYHBOCTH I'DYHTA, NOABEPKEHHOr0 THAPOAHHAMHYIECKOMY
BO3/ielicTBHIO (BOJIHBI, TEUECHHE)

B.1 YcToiuWBOCTE TIpyHTA, ClATAIOIEro JHO AaKBAaTOPHH BONH3H COOPY:KEHHS,
NOJBEPXKEHHOI'O BOIHOBOMY BO3EHCTBHIO, OLEHMBAETCS CPABHEHHEM MAaKCHMAIBLHOH
IPHAOHHOM CKOPOCTH Vbmax (5.18, 5.20, 5.30) wmnt Pimax (5.19) co 3HageHHEM JOIycKaeMOH
IIPHAOHHOH CKOPOCTH Vp adm.

3uavyenue Vpgim, M/c, mis TpyHTa KpymHOCTRIO Gpaxmmit D <100 MM cnexnyer
[OPUHUMATE 10 PECYHKY B.1, a st rpynTa KpynHOCTEIO dpaxmuit D > 100 MM — mo Gopmyre

Vbadm=l=4 gme_p > (B])
’ V P

IJie pm — INIOTHOCTE MaTepHaia IPyHTa, T/M;
p — IJIOTHOCTH BOJEL, V.
Ilpu Vemax> Viadm B Vimax> Viadm CHEIyeT YIUTHIBATE BO3MOMKHOCTE pa3MEbIBa JHa
AKBATOPHH Y OCHOBAHHS COOPYXXEHHS M INpd HeoOXOOHUMOCTH MNpeaycMaTpHBaTh
MEPOIPHATHSA IO 3aIllATe OT Pa3MBIBa B MOJAMBIBA OCHOBAaHHS COOPYXKECHHSL.

V&m..\afc

1.6
14 .- ; : >
1.2 o
1,0 | P
0.8 : ; W
0.6 . Obmnacts

- AOIMYCKASMEIX
.= cKopocTelt

04

BT

0101502 0304 06081 2 3456810 20 3040 6080100 Dy

Pucynox B.1 —T'padux njonyckaemMbix 3Ha9eHHH cKopocTel

B.2 Ilpu Ha3HAUYEHWH KPYIHOCTH KpEIUIEHHS KaMHEM JHA aKBATOPHH MM ITOBEPXHOCTH
HackImeii (bepM) ciexyeT IpOM3BOAWTH IIPOBEPKY YCTOMYWBOCTH MaTepHasa KpPEIICHHA IO

¢dopmyne (B.1) m rpaduxy pacyrka B.1.

B.3 [Ipy KpemieHHH OTKOCOB, MOJBEP)KEHHBIX BONHOBOMY BO3JIEHCTBHIO, KaMEHHOH
Habpockoi (ropHOHM Maccod), OOBIKHOBEHHBIMH © (acOHHBIMM GETOHHEIMH |
’Kene300eTOHHBIME OJIOKaMH PacYeTHYIO MacCy OTAENBHOIO 3JIEMEHTA /M MM Mz, T, CICIYET
OTIPENENATE:

IPH PacmoJOXKEHAHM KaMHs Hii OJI0Ka Ha yJacTKE OTKOCa OT BépXa COOPYXEHHS IO
nryouHel z = 0,74 no hopmyne

Y Ll Ay
B HALOF

25
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3,16k .p, 1’ A
m= 7Pm l . (B.2)

3 h ’
(&—IJ Jl+ctg’o
P

TO Xe, mpx z>0,74 mo hopmyne

m, = me_[Tf{] . (B.3)

rae kp — ko3ddumuent, npuHEMaeMeli mo Ttabmane B.1; mpm A/h>15, a Takke IpH
CIIOYHOM TpoduITe UMCcIeHHoe 3HadeHne Koaddummenta Ky clexyeT yTOHATS IO
JaHHEIM 3KCIEPHMEHTOB Ha MHAPaBIAYECKOH MOIEIIH;
pm — IUTOTHOCTH MaTepHANa KpEIUIeH S, T/M’.

Tabnuma B.1
ONeMEeHTHI KpeIUIeHHAs Ko (pgemrpem
mpH Habpocke IPH YKIAJKE
KameHb 0,025 -
OGEIKHOBREHHbIE OeTOHHEIE OIOKH 0,021 —
Terparnons! u apyrue HacoHHEIE GIIOKH 0,008 ‘ 0,006

B.4 Kpemieas#e OTKOCOB HECOPTHPOBAHHOH KaMeHHOH Habpockoii (TOpHOM Maccoi)
BHIIONHAETCS TIPH BHICOTE BONHEL He Gonee 3,0 M, ecld MOIOroCTH OTKOCA ctgp<5, ¥ HE
Gonee 3,5M mpu ctge>5. HecopTHpOBaHHYIO KaMCHHYIO HabpOCKy CleAyeT CYHTaTh
IIPUrOIHOMN JUTS KPEIUIEHHs OTKOCA, ECIIM OHA XapaKTEPU3YeTCs 3HAICHIAMH ko3¢ dunEeHTa
kgr 3epHOBOTO COCTaBa, COOTBETCTBYIOIIMME 3amITPAXOBAHHO 30HE Ha pHCYHKE B.2.

3gaueHue Kod(dumpenTa kg MODKHO OMPEAEIATECS JULA xaxoit dpaxmuy HaOpOCKH

1o gopmyne
kg = 3fﬁ D i (B.4)
m D

rje m — pacdeTHas Macca, T, KaMHs KPEIICHA;
m; — CpeIHsA Macca, T, KaMHs i-# ¢paKimn HaGpOCKH;
D u D; — npuBeieHHBIE TUAMETPEL, M, SJIEMEHTOB KaMeHHOM HaOpocKH, T.€. JHaMeTpEl mapa,
06BeM KOTOpPOrO paBeH CPENHECTATHCTHICCKOMY 00beMy YACTHI MaccoH
COOTBETCTBEHHO 7 H M

D=36_mﬁpi=3£’"_f. (B.5)
\ 70, \ mom

IIpm OTKOCaX, MOJNOrOCTh KOTOPBIX HAXOMMTCSA B TpENENax 3 <ctge <5, pacyeTHOE
3HAUeHHE MAcCHl M CIEAYeT onpeersts mo dopmynam (B.2) u (B.3).
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Pucynox B.2 — T'padux 1151 onpe/ie/ieAus: JOMYCTAMOTO 36PHOBOTO COCTABA HECOPTHPOBAHHOMH
KaMeHHO# HabpocKH 1A KpelJieHAs 0TKOCOB

B.5IIpa momorocTE OTKOCOB 5 <ctgp <15, yKpeIIfeMX HECOPTHPOBAHHOH
Pa3sHO3EPHHUCTOM KaMeHHOM HabpOCKOH, pacueTHyI0 Maccy KaMHs m, T, COOTBETCTBYIOIIYIO
COCTOSIHHIO €r0 IpPEACTBHOTO DPABHOBECHS OT MEHCTBHS BETPOBBIX BOJH, HEOOXOMHMO

onpeneitk mo dhopmyne (B.2) npu A/h>10 ¢ yMHOXEHHEM MONy4EHHBIX PE3yILTATOB Ha

5

1,45
Koo druuent k, = [@] .

MuHuMaTbHOE cojepikaHpe (pakmuii pasMepoM D;=D [ODKHO NPAHMMATECH B
cooTBeTCTBHH C Tabmunel B.2.

Tabnuma B.2

Koa¢dumment pasHozepaHcTOCTH Doo/Di1o 5 10 20 40-100
B 3
MuHEMaIBHOE cofepikanue, % (1o Becy), (paxumii 50 30 25 20
pasmepoMm D= D

B.6IIpp momorocTd  OTKOCOB  ctgp <3,  yKpeIusaeMBIX HECOPTHPOBAHHOK
pa3sHO3EPHACTOM KaMEeHHOM HaOpOCKOH, pacdeTHyI0O MacCy KamHA 7, T, HeobxomuMOo
OIpEEnITh Ha OCHOBE JKCIEPHMEHTAIBHBIX HCCIET0BaHMH.

B.7 Ilpa cOBMECTHOM BO3ZIEMCTBHM BOJH M TE€YECHHH, COBIAIAONIMX 10 HAIPaBICHHMIO,
CyMMapHOE Cpe/IHee IO BpeMEeHH 3HAYeHHE KacaTelbHOr0 HaNpSKEHHS Ha IOBCPXHOCTE AHA

HeobxomuMo onpenensats (mpa T, > 0,87, ) mo dopmyme
U2
?cw'z'cc-*'?w; Tc=ng, (B.G)
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TJe T. — KacaTellbHOE HAIPsSHKEHHe Ha JHO OT Bo3xelicTHs TedeHus, Klla;
T, — CpelEee 0 BPEMEHH KacaTellbHOe HalpsDKeHHE OT BO3/(eHCTBHs BOIH, Klla (cm. 5.18,
(opmyma (4));
U — cpenEss 10 TIyOHHE CKOPOCTh TeUEHH, M/C;
C — xo3hdumment Illesn, m'?/c.

[Ipy HanM9MM yriia MeXIy HalpaBICHWEM BOJIH H HANPaBJICHHEM TEYCHHS CyMMapHOE
cpelHee MO BPEMEHH KacaTellbHOe HaIPsDKEHHE Ha [IOBEPXHOCTH [HA JOJDKHO BEMHCIATBCH
KaK BEKTOPHAS CyMMa KACATEEHEIX HAPSHKEHHH OT BOJIH ¥ TEYCHHI C yIETOM HanpaBJIeHUH.

B.8 IIps mpoeKTHPOBAHME CTATHYECKHUX M /AN THHAMHAYECKY YCTOHIHBEIX KpeILIeHHH
IHA y 06TeKaeMBIX Iperpaj ¢ IOMOMBI0 KaMEeHHOM HabpOCKH B CIlydae COBMECTHOIO

BO3ICHCTBHS BOJIH U TEYECHHH ('rc >0, 81:w) IpUMeHseTcs KOHIEOIHS KPUTHIECKHX

KAcaTeNBHEIX HANPSDKEHWH, COTACHO KOTOPOM KPYNHOCTh 3ammTHOro cios Dso, M,
onpenensercs o Gopmyne

TL’.'W
Vor =7\ r > (B.7)
“ (Pm—pP)&Ds0
TJE Yor — KDHTHYECKOS ~ 3HadeHmme  wmcna  [lunenca. IIpn OPOEKTHPOBaHHH

CTATHYECKH YCTOMYMBOM 3aIlMThl OT PasMBIBOB, IJIi KOTOPOH €€ BO3MOXKHBIC
nethopManyy 3aTPariBalOT BEPXHHAM CIIOH 3aIMUTHOIO KaMHA Ha ryouny He 6ojee
yem Dso 3Ha9eHHE Y. IpUHAMaeTCs B muanasone 0,03-0,035 .

[Ipu ycrpoiicTBe BOmMH3H OOTEKaeMBIX Iperpan (coopyxeHHH) JHHAMHIECKH
YCTOHYMBOTO KpEIUICHHs, KOTOPOe MOXeT AehOpMHpOBaThCA Ha Gonemyio, deM Dso,
IIyOuHy, He Tepss IPH STOM CBOeH OCHOBHOM (QYHKOMH — 3alUTHl [HZ OT PasMBEIEOB B
TeueHHe 3aJJaHHOTO CPOKA CITy)KOBI COOPYKEHH, 3HAYEHHE Yor CHEAYET NPHHHMATE PABHEIM
0,05-0,055. KpoMe TOTo, TOJDKHEL JONOJIHATENBHO paspabaThiBaThCA KPHTEPHH JIOILyCTAMOH
nedopManyy KpeIUleHus, NPEBEIICHAE KOTOPOM MPUBOIMT K HADYIMICHHIO €ro 3amTHEX

CBOMCTB.
B.9 Tlpy BBIIONHEHHHM 3KCIEPHMEHTAIBHBIX HcClleIoBaHAl KpeIUleHud JHa Y

06TeKaeMEIX TIpErpan CIenyeT 00ecIeTrBaTh: BOCIPOU3BEICHHE HEPETYIISIPHOIO BOHEHHS C
3aaHHEIM CHEKTPOM; IPAaBHJIBHEIN ydeT MacTaOHEIX 3¢ GeKToB.
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panoxenne I’

Onpe,ue.ueﬂue BOJIHOBOM Harpy3sKH Ha BepTHKaJbHbIE CTEHbI

I'.1Tlpu peiictBuE cTos4ed BOJHEI HA BEPTHKAIBHYIO CTEHY He00X0UMO
npenycMaTpuBaTts (5.14) Tpu cirygas onpeneneHus BO3BEIICHUS MK IOHKECHHT cBoOOIHOR
BOJIHOBOM IIOBEPXHOCTH T), M, Y BEpTHKAIILHOH CTEHBI:

2) Mmax =Kq/ — TpE HAWGONBINEM 3HAYCHMH OTMETKHA BOJIHOBOM TIOBEPXHOCTH Y

CTEHBI;
6) M. =kT|2h — IpHM MaKCHMaJbHOM 3Ha49eHHH IOPH30HTaIbHOH BOJTHOBOM Harpysk#

Py, kxH/M, Ha cTeny;
B) M, =—kp3h — IpA MUHMMAIBHOM 3HAICHHH OTMETKH BOJIHOBOM ITOBEPXHOCTH Y

CTEHEL
UniclileHHbIe 3HAYEHHs BXONAMAX Kod(QGUIMEHTOB Ky, ko, ky3 ONpEAENIOTCA IO

rpaduxaM pacynka I'.1.

Nd \\\\\\\}éf: Nd \\\\\iﬁ

10 10

L~
< /
(L
bt

(=]

\
8 8 ‘\
6 61 N S N 6
4 4 1) L 4
k ;Z S rd A
_""j://ﬂ/ﬁ 2 \\

: N = I ! \1_
0 002 0,04 006 0,08 0,10 h/h 0 0,02 0,04 0,06 0,08 0,10 /A 0 0,02 004 006 0,08 0,1 h/\

] — rpaHADA pa3spyIMeHud CTOAIHX BOJIH

Pucynox I'.1 — T'padmxn 3aag9enni kosppunuenTon kqt by m ko3

I'.2 Topu30HTAITBHYIO HArpy3Ky Ha BEPTHKAIBHYIO CTCHY P, xH/™M, ipa BO3AEHCTBAH
CTOSIEH BONHEI IS CIydaeB «6» | «B», yKasaHHBIX B I'.1, clie;yeT IpUHHMATE IO SIIOPe
BOJIHOBOTO JABJICHHS; IPA 5TOM OPIMHATEI JIFOPE! BOIHOBOTO MaBJICHHUA P, xI1a, na rioyOune
Z, M, CELYET ONpeAenaTs no dopmynaM Tabmamsl .1, a SHCICHHBIC 3HAYCHHS BXOAIIHNX B
HuX K03 huIuenToB k2, k3, ks, ks, ks | ko — 110 rpadukamM pucyHka I'.2.

I'.3 BomHoBoe jaBneHre p, Klla, Ha BEPTHKANbHYIO CTCHY C BO3BBINCHACM HAl -
pacUeTHEIM YPOBHEM BEPXa COOPYKEHHS Zsup, M, MEHEE IEM Ha Tmgy » M, CCAYET onpenensTh

cormacHo I.2 ¢ MOCHEAyIOIEM YMHOXEHHEM IOIyYeHHBIX 3HAdeHMM JABICHHA Ha
K09 pHIHERT ke, ONpeeNIeMEli 10 GopMyIIe

Z
k,=0,76+0,19 S;I'P, T.1)

I'lle 3HAKHA «IUTFOC» M «MEHYC» COOTBETCTBYIOT IIOJIOXKEHHIO BEPXa COOPYKEHHS BBIIIE MK
HIDKE PacyEeTHOTO YPOBHS BOJEL

75

B HAECP




CIT 38.13330.2018

76

&

Ad Nd L0577
AD Z‘\
10 ) :
t 10 —4 L
8 ) 1
s 7
4 //é jé/ iﬁ;m’:\
/ \ 4 /7’// A -
// 2 __,.-//-"‘ \
2 :,:_-_-—___ . ) _./_-—--"f‘—c 5 Oé“ﬂ‘
i e Y S Y A B \
0 0,02 0,04 006 008 0,10 h/L 0 002 0,04 0,06 0,08 0,10 h/A
Md—) Vd 7 |
S 77
1ol 8¢ ////‘ 10 ,/gé/)\
S 97 ZH,
8 0, Va s /& e
/ L~
2 > T ﬁ/\/
6 /,7 éﬂ;&;\ 6 ”'% // )L“%\
"L_‘é;ﬂl\ — e AR
4 é 2’# (}’3_—=\\ 4 ﬁ::: -0.‘2:-....___-:.\
A 0=l 2‘*7- © F7\>\
o k N /
/’_\\/I \\)k" \\\ W /?)/ /ké_r, — \\\
00,02 0,04 0,06 0,08 0,10 h/A 0 0,02 0,04 0,06 0,08 0,10 A/A
Md — e A
. N«
ML\ NS
N NNV
8 — o~
) Zhe N\
61— 06> .
= 055 Lol
4 ] ::-:._—___"OJS"' '-f\\
—— s ———Y
7 — TR A
0T ~L :%Z\ \
0 002 0,04 0,06 0,08 0,10 A/A 0 002 0,04 0,06 0,08 0,10 h/A
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Tabnuma I'.1
Homep ToukH | 3aryGneHne TOUeK z, M | 3mauenme BONHOBOTO JaBNeHkA p, KIla

OtMeTKa BOJTHOBO# IOBEPXHOCTH T,

1 Me m= 0

2 0 D= kngh

3 0,25d p3 = kspgh

4 0,5d ps=kipgh

5 d ps=kspgh
OTMeTKa BOJIHOBOM MTOBEPXHOCTH T,

6 0 ps=0

7 ! p1=—pg

8 0,5d ps = kspgh

9 d po = kopgh

Bo3BulleHre WI¥ IMOHMKEHHE CBOOOMHON BOIHOBOM NOBEPXHOCTH T| ONpPENCIICHHOEC
mo I'.1, cexyer yMHOXATh Ha KO3 GHITHEHT K.

Topu3oHTANEHAS JMHEHHAS BONHOBAsS HArpyska Pxc, kH/M, B paccMaTpHBacMOM CIIydae
JOIDKHA ONpPEAENATECA MO IUIOMANM SIIOPH BOJIHOBOIO JABNCHHS B INPEZENax BEICOTEI
BEPTHKANLHOH CTEHEL

I".4 TOpH30HTAIBHYIO HArpy3Ky OT HH(parnpoBaHHEIX BOJH CO CTOPOHEI OTpaXXJIeHHOH

AKBATOPHH CIEIYET ONPENENATh IIPH OTHOCHTENBHOM JITMHE CEKIHA COOPYKCHUA 1/h<0,8;
IpE 3TOM pacdeTHYIO SIIOPY BONHOBOTO JABICHHS CO 3HAYCHHAME P, klla, pomyckaercs

BEOIONHATE [0 TPEM TOYKaM, PACCMaTPHBas CIIEYOIIHE CIIydaH:
a) BepIIMHA BOJIHBI COBMEINEHA C CEPEIMHOM CEKITHH COOPYKEHAA (5.16, pucyHOK 4, a):

b, kh
z, =1, =——L—— cthkd b =0; r.2)
2 8
Py k::f
2,=0, p,=kpg —2———8—Cthkd ; (r.3)
=d =k hdff khﬁ,f . (T 4)
B3=0f> Py =HPE\ Do ka ashokd ) |

6) IIOZOIIBa BOJHAI COBMEINEHA C CEPEIHHOH CEKITAA COOPYKCHHIA (5.16, pucyHoK 4, 6):

2, =0, p=0; I.s)
b, ki
Z, =1y =%—%ctbkd, Py =—k;pgny; (T.6)
=d =—k ha & Ky T.7)
B=ay Ps="%P8| D kd  ash2kd |’ '

rie haif— BEICOTA MUGbParupOBAHHOM BOJHEL, M, OIpeeseMas COrNacHO MPHIIOKEHIIO A;
k; — xoadurmenT, npuHEEMaeMbi o Tabmane I'.2
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Tabnuma I'.2

82

OTHOCHTENIbHASA NTHHA CEKLHH 1A

0,1

0,2

0,3

0,4

0,5

0,6 0,7

0,8

Koaddunuent &

0,98

0,92

0,85

0,76

0,64

0,51 | 0,38

0,26

Hymo (5.16, pacyHoxk. 4).

IMpuMedanue —IIpu riybuse co CTOpOHsI OrpaxkaeHHo aksatopu d 0,3\ ciexyer CTpOUTh
TPEYTOJIBHYIO SIFOPY BONHOBOIO JABIEHWs, IPHHMMAs Ha TIyGHHE z3 =0,3A BOJNHOBOE HaBIIEHHE PABHBIM

I'.5 DOmropa B3BENIMBAIOIETO BOJNHOBOTO JABJIeHWS HA OepMEHHEIE MACCHBE JAOJDKHA
IPAHAMATHCS TpAIEEHIANBHON (PACYHOK 2,6) ¢ OpAMHATaMH Dir,i, Klla, ONpenesieMEIMA

(mpm =1, 2 mmu 3) o popmyne

pbr,i = brpgh

IJI€ X; — pacCTOAHME OT CTCHEI IO COOTBGTCTBYIOHIGFI rpaHd MacCHBa, M,

chk(d-d,)

coskx, < p,,

kpr — KO3 GHIEEHT, TpHHEMaeMEIA 110 Tabimme I°.3;
Pf— BOJIHOBOE HABIICHHE Ha YPOBHE IIOJONIBEI COOPYIKEHHS.

Tabnmma I'.3

T.8)

OrrocHTeNnEHasA Ty6uHa d / A

Koaddmment Ko TIPH HOJOTOCTSAX BOJH A h

15 u MeHee 20 u Gonee
Megnee 0,27 0,86 0,64
Ot 0,27 mo 0,32 0,6 0,44
Bonee 0,32 0,3 0,3
78
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Ipunoxenne J{

Ollpe,ue.nenne BBICOTHI HAKATA BOJIH HA OTKOC

1.1 BeIcOTY HakaTa BOJNH Ha OTKOC /run, M, PEKOMEHAYETCS ONPEEIATE 1O popMyIe

Frun = K Koyl o » (1.1)

sp'vrun

rae  kr, kp — K03 dUIHEHTE MEPOXOBAaTOCTH H IPOHHMIIAEMOCTH OTKOCA, NPHHAMAacMBIC
mo tabmune /.1
ks — k03 dumenT, npuaEMaeMsri no Tabmane J1.2;
Krun — K03 GHIHENAT, 3aBACAIIHIA OT IIyOUHBI BOIBI d IIEPEN] COOPYKEHHEM H

IIOJIOTOCTH BONHEL A4 / Fiy,, ¥ TIPUHUMAEMELH 1o rpaduxam pucyrka J[.1. 3nadeHus

mapaMmerpa Aa ! hyo, , ykazaHHBIE 6€3 CKOOOK, OTHOCATCS K CIIy9ar0 dp =2h %. llpu
riy6une mepen coopyxkerueM d < 2k %., K0dhGUITHAEHT krun CHEAYET NPAHEMATE
O 3HAYEHHIO Ad, COOTBETCTBYIOmEMY riyOuHe d =2hi% OpH 3HAYECHHAX
napaMmerpa Aal Py, » yKazauHOMY Ha prucyHke JI.1 B ckobkax.

ki — ko3 dhrEenT 06eCnedeHHOCTH IO HAKATY, IPHHAMAEMBIH 10 Tabiume .3;
ko — KO3 dHIMERT, NpUHAMaeMELi 1o Tabmume J[.4 B 32BHCHMOCTH OT YIJIa 0, MEXIY
ype3oM Boabl ¥ GpOHTOM BOJHEL
h1 9 — BEICOTa BONH 00ecnedeHHOCTEIO 1% B cHCTEME.

IlpuMeganne —IIph onpeseNneHry BEICOTH HAKATA BONH Ha NECYAHEIE M IPABHIHO-TANCTHHKOBEIC
IUIDKY HeoGXONEMO YIHTHIBATH M3MEHEHNE YKIOHA IUIDKa BO BpeMs mropMa. Haubonbmee NOHIDKEHHE kA
Ha IMHUM ype3a BOJEI CIEAYeT IpUHMMaTh paBHEIM 0,3/, M, ¢ BEIKIHHUBAHAEM Ha HyJCBEIE 3HATCHIA HA Gepery
10 BEICOTEI HAWGONBIIEro HAKATA, @ B IIOABOMIHOM YacTH A0 IIIyOHHE d=d.r, IV pa3sMBIBAEMBIX ITDYHTOB HIH Ha
riy6uBe d=du, — Ijif HEPa3MBIBAEMBIX TPYHTOB (Te A, der ¥ derw — COOTBETCTBEHHO BEICOTA BOJHEI H riyGHHa
BOJIBI B CTBOPAX [IEPBOTO H MOCHENHEro 0Opymer i, M).

k.,
2.5 : =
SIS
2,0 \i\\ PR
SO ISORRN A
N b BRI
NN
1.0k DN
0’9 WY \\‘:
08 A
0’7 ‘\‘\‘ N
0.6 S P
0.5 NN
0,4 7 \ \\ Q§‘ s i&
0,3 \‘*\\>\\ ' b,
3 \\ \‘\\ §
NAONN g
0,2 A Y
SR (I
SIS J15(13
NY109)
0,1 (N
1 2 3 4 5 678910 20 30ctgo

Pucynok J.1 — T'paduxa 3aagennii kodppanuenta Krun
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Tabnuna 1.1
OTtHOCHTENEHAA
KoHCTpyKIMA KpeILIeHH: 0TKOCa mepoxoBatocTs | Koadowmment &, | Koapduumenr &y
.h"hl%
Berouusie (3kee300€TOHHEIE) ILUTHTHI - 1 0,9
I'paBHifHO-raJIeCIHHKOBOE WIH KaMEHHOe
TIOKpEITHE, OETOHHEIE (JKene300eTOHHEIE)
Onoxu Memnee 0,002 1 0,9
0,005-0,01 0,95 0,85
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
IMpumMmedganne — XapakTepHelii pasMep IMEPOXOBATOCTH 7, M, CIEAYCT MPAHAMATE PaBHEIM
CpelHeMy [HAMETpY 3€peH MarepHana KpeINeHHs OTKOCAa WIH CpeiHeMy PpasMepy GETOHHEIX
(xene300eTOHHEIX) GIIOKOB.

Tabnuuma .2

3HaueHne ctgo 1-2 3-5 Goxee 5
KoaddummuenT ks, mpH cKOpocTH BeTpa Vi, M/C:
20 u 6onee 1,4 1.5 1,6
10 L1 1,1 1,2
5 ¥ MeHee 1 0,8 0,6
OGo3HageHNe: «()» — YIOJ HAKJIOHA OTKOCA K TOPH30HTY, IPaj.
Tabmumma I1.3
ObecnedeHHOCTH IO HAkaTy i, % 0,1 1 2 5 10 30 50
Kosddurmenr ki L1 1 0,96 0,91 0,86 | 0,76 0,68
Tabnuma 1.4
3HaueHHe yriia o 0° 10° 20° 30° 40° 50° 60°
KoaddumueHT kq 1 0,98 0,96 0,92 0,87 0,82 0,76

1.2 BomHOBOE JaBleHHE Ha OTKOC mpH 1,5 <cigp = 5, yKpeIUIeHHEIH MOHOIHTHEIMH
Wi COOPHBIMHE ILUTHTaMHE, ONPEENAETCs IIOPOH (pucysok JI.2), B KOTOpO# MaKCHMalbHOC
pacyeTHOE BOJIHOBOE JaBICHHE pa, KI]a, paBHO

Py =kk;p,pgh, (71.2)

roe ks v ky— ko3 hUOEEHTE], 3aBACAINME OT MOJOrOCTH BOIHEIL A/h um yria 3al0XKeHUS
0TKOCA (¢, OIPENEITIOTCS N0 GopMyIaM:

k= 0,85+4,8%+ctgq>(0,028-—1,15%}, (41.3)
k,=1+0,092 A 10 14
T +0, Z_ > g
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Prel — MAKCHMAIBHOE OTHOCHTENBHOE BOJHOBOE JaBieHHAe B Todke 2 (pucyHok. [1.2),
onpeznenseMoe pH 2 < 4 M o popmyne

1/3
ra=(2] . @s)

h

npa h >4 M prer = 1,7.
Opamnaara z2, M, Toukd 2 (pucyHOK J1.2) HIpHIOKEHHS MaKCHMAIBFHOTO PacdeTHOro
BOJIHOBOTO JIaBJIeHHS P OIpeendercs o GopMmyne

z,=A+ tlz (l—w/2ctg2(p+1)(A+B), (11.6)
ctg e
rae A u B — mapaMeTpsl, M, 3Ha9eHHSI KOTOPHIX ONPEeJEIIIOTCS 110 3aBHCHMOCTAM:

4 Y 2

A=h o,47+o,023ﬁJ1—“-’-°tzi‘P-; a7
L h) ctg’e
[ h

B=h 0,95—(0,84ctg(p—0,25); . (11.8)

OppuHaTa z3, M, COOTBETCTBYIOIIAs BHICOTE HaKaTa BOJH Ha OTKOC, IPHHHAMACTCH
cornacuo I.1.

Ha yuacTkax KpeIUIeHHS IO OTKOCY BBINE W Hike TOIk# 2 (cM. pHcyHOK. [1.2)
3HAYEHHS OPJHHAT SIFOPEI BOJHOBOIO AaBieHHA p, Klla, mpEEEMAaIOTCS Ha PacCTOSHAIX, M:

npu /1=0,0125Ly 1 5=0,0265L,  p=0,4pa;

npu 1,=0,0325Ly u [4=0,0675L, p=0,lpa,

_ ictg(p 9
rIe L= W (1.9)

OpmuHATHl SMIOPEl BOJHOBOTO IPOTHBOMABIEHHS pc, Klla, Ha IUIATEI KpEIUICHHA
OTKOCOB OIIPEIEIAIOTCS O hopMyITIe

pc = kskfpc,relpghs (I['IO)
IJIE Pe,rel — OTHOCHTEIFHOE BOJIHOBOE IPOTHBOJABICHHE, INPHHAMAEMOE IO rpaduxamM
pucysxa J1.3.
Bepx

Pacuerheiit coopysxIi

YPOBEHB :
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Pucynox /1.2 — Suopa MAaKCHMAJILHOI0 PACIETHOr0 BOJIHOBOIO aBJICHHS HA OTKOC,
YKpellJIeHHbIH MIATAME

Pe.:el
\ 40,2
1A}
N 0,1
—_ P . Y
et I 110
%A 15 1,0 0.5 0o 03

Pucynox /1.3 — Tpaduxa pas onpeneleHAs OTHOCHTENLHOI0 BOJIHOBOI0 HPOTHBOAABICHHH
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Hpanoxenne E

Harpysku oT BOJH Ha ofTexaeMble Perpajbl 4 CKBO3HbIE COOPYKEHHA

Harpy3xu 0T BOJIH HA BEPTHKAJILHYI0 00TexaeMylo mperpaxy

E.1 Maxkcumanbuag cana BozaeiicTsus Bond O .. , KH, Ha BEPTHKAIBEHYIO o6TeKaeMyIo
nperpajy ¢ monepednsME pasmepam a < 0,4) 1 b < 0,4\ (pucyrox 8,a) npu riry6une d > der
ONpefeNnseTcs U3 Psfa 3HaueHHH, ONy9aeMBIX IIPH Pa3sIHIHbIX YOAICHIUAX & = x/\ BEpPIMHHBL
BOJIHEI OT IIPErpajbL, o GopMyIe

Qmax = Qi,maxsi + Qv,maxav H (El)

1€ O; max ¥ Uy max — COOTBETCTBEHHO HHEPIMOHHEI M CKOPOCTHOH KOMIIOHEHTBI CHIIBI
BO3JIelcTBIA BOMH, KH, ompenensioTcs o GopMynam:

]
O max =Zpgnbzhkva,-ﬁ,-, (E:2)

1
O, =7 PEBI K By E3)

8 M 8y — KOSQ(UIMEHTE COYETAHWsS HMHEPIMOHHOTO ¥ CKOPOCTHOTO — KOMIIOHCHTOB
MAKCAMAIBHOH CHIBI OT BO3JIEHCTBHS BONH, NPHHMMAEMEIC COOTBETCIBEHHO IIO
rpapuxam 1 u 2 pucysxa E.1;

h u )\ — BEICOTA | JIIMHA PacdyeTHOH BOJIHEL,
@ — pa3Mep Iperpajsl 1Mo JIyqy BOIHEI, M;
b — pasMep Iperpajsl 10 GpoHTY BOJIHEL M;
kv — xo3prIEenT mepexofa OT NEHCTBHTENHHBIX 3HAYEHMI CKOPOCTH M YCKOPEHHSA
BOJIHOBOTO IIOTOKa, BO3ZAEHCTBYIOIIEr0o HAa IpPerpamy, K HX CPEJHMM 3HAYCHIM
(rabmune E.1);

0 ¥ Oy — AHEPIHOHHBI H  CKOPOCTHOM — KOd((HIMEHTH IIyOMHEL, NPHHEMAEMBbIC
COOTBETCTBEHHO TI0 Tpadukam g u 6 pucynka E.2;

Bi ¥ By — FHEPIMOHHBIA H CKOPOCTHOH KO3(QQHUIMEHTE! dopMbl Tperpajsl ¢ NONEPEYHEM
ceueHHeM B BHJE Kpyra, dJUIMICA H IPAMOYTOIbHUKA, MTPHHAMACMEIE TI0 rpaduxamMm
pucynka E.3.

IIpeMedaHAA

1 Pacyer CKBO3HBIX COOPYXEHHI WM OTHENBHO CTOSIMX OOTEKaeMBIX Nperpan Ha HATPY3KH OT BOJH
IOIDKEH TPOM3BOIHMTECA ¢ YJETOM IIEPOXOBATOCTH HX IHOBEPXHOCTH. IIpy HaTEdMM JaHHEIX HCTLITAHHH IO
BIIASTHHIO KOPPO3HH M MOPCKMX o6pacTaHu¥ Ha CONPOTHBIICHHE obTexaeMBIX mperpan ko3 hHuImeHTs (OpPMEL
onpeNeNsIoTcd o GopMynam:

a
B ==Ci. E4)
B, =Cy, (E.5)

rze C; i C, — yTOYHEHHSIE OMBITHBIE 3Ha9e N KO3 QHUIMEHTOB HHCPIMOHHOIO H CKOpOCTHOTO COTIPOTHBIIEHHH.
2 TIpm mopxome BOIH IOA YITIOM K ofTexaeMoit mperpajie (B BHJE 3JUIHIICA HITH OpAMOYTOIBHUKA)
k03¢ huITHEHTE! GOPMBI ONPEENAIOTCA MHTEPHONIIHEH MEXKITY HX 3HAYCHIAMU I10 TIIaBHEIM OCHM.

ta
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3 MakcUManbHas CHIa BO3NEHCTBUS BONH O, KH, Ha BepTHKaJIbHYIO 00TekaeMylo IHperpany mpH

Qi,max Qi,max

>2 mpuauMaetes Oy = i max » @ IPH 3HAYCHAH <0,2 — Onax = Oy max- B Apyrax

v, max v, max

ciygasx Opgy CEAYET ONPENENATh A3 Psfia 3HAYCHHH, Oy ICHHBIX 10 dopmyse (E.1) 1pH pasiu9HLIX &.

Ta6nuna E.l
OTH""““’”‘R‘%&“};&" TIperpazsl 00,05 | 00,1 | 00,15 | 002 | 0025 | 003 | 00,4
Koshdummest &, 11 | 00,97 | 00,93 | 00,86 | 00,79 | 00,7 | 00,52
51‘: 51’
Ah=
1% -
0,8 A /, 2
a—npu dA>0,5 a6, ,f;r’ A5 a,6
6“"‘]}1}“ d/?b=0,2 / 74 ’i, e
(1 b/ X %
0,4 i £ I AR N
/i [MB=8 | AR ME=87 R 0N
A ™ TN \h\*‘_‘\
0 3 -~

X __b=2A . 10 Mh= ;\‘*c.‘ -ff__
2 St i 1 20\- 10— ==
—— < R = — -

3 / 40\ A 2420 ~—
04 > 4 i1 40 mi\“\

- -~ \\ I L.
=~ \\‘\,:;}‘ a8 v Id \\\*:
g 1 - /) /f’,’ =

038 10 SIS s v 7V 7
2.6 A b YN8
12 Mfulﬂm 20| 10 T ;
05 04 0.3 0,2 0,1 0 0,1 0,2 0,3 04 &

Pucynox E.1 —T'paduxn 3pagennii ko3(ppuuuenTon coueTanns AHEPIHHOAHOI0 & (rpagakn 1) 1
ckopocTHOro &, (rpaguxna 2) KOMIOOHEHTOB CHJBI OT Bo3eilicTBHS BOJIH
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DIUTHITHYECKHE PErpabl — CITIOINHEIE JIMHNH; IPH3MATHYECKHE — IITPHXOBEIE JIMHUH:
] — mepoxoBatas 3JUIANTHIECKas Nperpaja; 2 — riiafkas JJUMITHIeCKas Operpaja; 3 — mepoxosaTas
B TOIBOJHOM 9ACTH M INaNKasg B HANBOXHOM JacTH BepTHKAIbHAA JJUIMOTHIECKas Mperpana

Pucynox E.3 — T'paduxu 3aa4esnii naepuaoEHOro B; u ckopocraoro fi, ko3¢ panueaTos GopmMel
B 3aBHCHMOCTH 0T a/b (nua Q, g u Py) uiua b/a (ana Py)
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E.2 Harpy3ky oT BOJH ¢, KH/M, Ha BepTHKAIBHYIO 00TEKaeMyIo IIperpany Ha rirybune
Z, M, IPM MaKCHMAIBHON CHIIE OT BO3JACHCTBHA BOMH Oay (pucymox 8.a) cnemyeT

OIIpENeNTh 1o opMyie
q= qx‘,maxaxi + qV,maxaxv > (E.6)

TZIE Gimax ¥ Jvmax — AHEPIMOHHEIA H CKOPOCTHOH KOMIOHEHTEI MaKCHMaJIbHOH Harpy3kd OT
BoIH, KH/M, onpezengemsie o GopMyram:

1 h

s max =Epgn2b2 0B (E.7)
2 B o5

o =gpgnb7kv9xvl3v, (E.8)

8 ¥ 8y — KO3 DHITHEHTE COUETAHHS HHEPIMOHHOIO H CKOPOCTHOTO KOMIIOHCHTOB HATPY3KH
OT BOJIH, IPHHUMAEMBIE COOTBETCTBEHHO IO rpapuxam [ u 2 pucynka E.4 mpu
3HAa4YeHMH & cornacHo E.1;

Oyi 7 Oy — KO3 GHUIMERTH KOMIOHEHTOB BOJIHOBOM HArpy3KH, IPHHHMACMBIE TI0 rpauxam a

d—z
¥ 6 pucynka E.5 npu 3Ha9eHHIX OTHOCHTENBHOH rIyOHHE Z,,; = N

8.\‘:" 8.1:\
'’ f” ": '::.:-, o
0,8« "'I‘ Mh_ ﬁ.‘ e ‘\‘\
—npu d2>0,5 ‘ ,S,éﬁ P %{«,‘\ SN
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Pucynox E.4— Tpaduxn 3Havenndi KodQ(HNHEEHTOB COTCTAHUA HHEPUHOHHOTO Oxi
(rpadmxu ) u ckopocTHOro dx (rpaguKn 2) KOMIIOHEHTOR ropu30HTAILHON HArpy3KH
OT BOJIH
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Pucynok E.5 — I'padukn ko3¢ $unaeHTOB HArPY3KH OT BOJIH 0xi, Oxvs i, O, mpu d/A:1) 0,15
2) 0,15; 3) 0,2; 4) 0,3; 5) 0,5; 6) 15 7) 55
Mh = 40 — cosromBbie Jaaan; A = 8—15 — TPHXOBLIE JIHNHHH

E.3 IlpeBbnmeHre B3BONHOBAaHHOM IOBEPXHOCTH T], M, Hajl pactucTHBIM YPOBHEM
TOIDKHO OIpeIeNaThes Ho hopmyiie

- N=MNhs (E.9)
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TOE TM,,; — OTHOCHTEIBPHOE IPCBBINCHHAC B3BOJIHOBAaHHOH MOBEPXHOCTH, OIPENCIACMOE oo

pucysky E.6.
[IpeBpnmeHue cpeHedl BONHOBOM JIMHHE HAaJ pacdeTHEIM YPOBHEM Ad, M, cienyer

onpenesTs mo hopMmyne
Ad = (1, +0,5)h, (E.10)

TIE T, . — OTHOCHTENBHOE NPEBHINCHAS BEPITMHBI BOJIHEL, OLIPENSIICMOE 1O pucysky E.6,

Tipu 3Hag9eHnd & =0.

0.7 Bepomina BOJHE
5
08 3 4 - -5
05 12 7 Tloxonma BONHE
0.4
0,3
02
L
0,1
&=xlr
¢ 0.1 ) 0,3 0.4 0.5
0.1
3 f
0,2
0,3 )
04
17
e '

I —mipu d/h = 0,5 u Md=40; 2 —npu d/A= 0,5 H?U’a'=20,arameupndfl=0,2n?x/d=40;3—npnd/7\.=0,5
1 Md=10, a Taroxe npu d/h. = 0,2 aNd=20;4—-nopudA=02uNd= 10

Pucynok E.6 —T'paduxn 35a9ennii ko3phunaenrTa 1,

E.4 Harpysku ot Bons ( U ¢ Ha BEPTHKANBHYIO 00TEKaeMyIO Iperpany npH moboM ee
PacHOJIOKEHUH X, M, OTHOCHTENHHO BEPIIMHEL BOJIHE! ONPEACIAIOTCA 110 dopmynam (E.1) m
(E.6). IIpu stom kxo3ddmumenTs! O; M Oy MOIDKHEI IPHHAMATBCA IO rpapuxam 1 m 2
prcynka E.1, a 8, # 85 — 1o rpaduxam I u 2 pucynka E.4 114 TaHHOTO 3HA9CHHS & = x/A.

E.5 PacCTOSHHE Zp g, M, OT PacdeTHOro YPOBHA BOJBI [0 TOUKH TIPAIOXKEHHAS
MAKCHMATBHON CHIIEI OT BO3NEHCTBHSA BOJH HA BEPTHKAIBHYIO 0OTEKAEMYIO HPErpany Onax

ompeznenseTcs o GopMmymne

ZQ,max = “él_(Qi,maxaiZQ,i 0, maxOvZy ) > (E.11)

max
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rae &; u 8y — ko3 GUIEERTE], TpEHAMaeMble 110 rpadukam [ u 2 pucyHka E.1 npu sHaueHHH
&, cooTBeTcTBYIOmEM (0 5
Zy,; H Zp, — OpIMHATH TOYEK MPHJIOKEHAA COOTBETCTBEHHO MHEPIMOHHOIO 1 CKOPOCTHOTO
KOMIIOHEHTOB CHII, M, OIIpeieiIseMbie 10 hopMyam:

204 = WGy e » (E.12)

ZQ,V = I‘chv,rel}" E] (E13)

7€ el ¥ yrel — OTHOCHTENEHEIE ~ OpIOMHATEI ~ TOYEK  NPHIOXKCHHMA  HHEPIHOHHOTO
¥ CKOPOCTHOTO KOMIIOHEHTOB CHJI, NpPHWHEMAeMbsle 0O Ipadukam
pucynka E.7;
1L ¥ [y — AHEPIMOHHEIA ¥ CKOPOCTHOM KO3(@uuMeHTs! (askl, IPHHAMAEMEIE IO
rpa¢uxam prucyska E.8.

PaccTosHEE Zy OT PacdeTHOIO YPOBHS BOMBI /10 TOUKH NPHIOMCHHSA CHIBI QO mpu
H06OM YIATeHHH X BEPIIHHEI BOJHEI OT MPErpajibl CIeAyeT ONpeNelsiTh o hopmye (E.11),
npu 3ToM Ko3bdumuentsl & # 8 MOIDKHEI IPHHMMATECS COTJIACHO rpapuxam /m 2
pucyska E.1 1 3a1aHHOr0 3Ha9eHH & = X/A.

01 02 03 04 05 06 07 08 09 df

—8=1)
0,02 L
=-==:£______====‘==._1_§== p
o - 20 |
s 35
0,0'6 .‘_‘-‘,..-—- e _10_ 2
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0,1 AY
012 \
I
0,14 N
e d——
é.l. el
wrel
I—- ci,re[; 2- CV,rEI

Pucynox E.7 — T'padakn 35a9eHH# OTHOCHTE/ILHBIX OPAHHAT




CII 38.13330.2018
] 0,1 02 03 04 =
N ’_19_‘_*,5 By
e -
7’ is
1.3 v rage """"[’3 “f/
—— d2=02) /" 1 20 /
— 205 /| /1) F 7 6
1,2 J'I f‘ ” -‘ql’z /
/47 5 /
N [/} 2
’ 777 3

¥
0.9] 710 /'-*df?»=0,2

15 ' 7
0,? A L ! /
'}d’ -
7 3
10/
J / /

0,6
/ I

i ’ / -1
0,5 ] / // 15
¥ . 2

1Y
IA L
/f/,,éii__,/:——r--"'“_ﬂ___:?t

0 01 02 03 04 =

Pucynok E.8 — I'paduxn 3Ha4eHAN AHEPOHOHHOrO |1 A CKOPOCTHOYXO Ly
ko3¢ punaenTon Gasnl

E.6 MakcuManbHas CHIa BO3NEHCTBHS pa3OMBAIOIIMXCS (pa3pylmaromuxcs) BOJH
Oumax» KH, Ha BEPTHKAIBHYIO MHMIMHADHIECKYIO MpETpajty muamerpoMm D <0,4dc
TIpUHAMAETCs [10 Pe3yIbTaTaM ONpeJIeNeH s CHIBI BOIHOBOTO poznetictBus O, , KH, mpH
pa3MYHOM YHAICHHH BEPIIMHEI BOJHBI OT IIPETpajbl (pucynox E.9,a). PexomenmyeTcs

X
BEIIONHSATE IOC/IEIOBATENHHOE PACCMOTPEHHE CIIy4acB ¢ HHTCPBAJIOM 0,1?, Hau@HAas C
t

X . .
— =0 (rme x — ynmaneHHe, M, BepIIHHEI pa3GuBarOImEHCs BOMHEI OT OCH BEPTHKANBHOH
t

NATHHIPAYECKO Iperpasl).
Cuna posaeiicTens Boma Q,, , KH, 11 mo6oro MON0XeH:s MATHEHIPAYECKOH Iperpaibl

OTHOCHTEIFHO BEPIIMHEI BOJIHBI JIOJDKHA ONPEACIATECA IO (dopmyne

= Q},cr %0, s (E.14)
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rae Q;,, u 0, —VHEPUHOHHEIA H CKOPOCTHOM KOMIOHEHTBI CHIBI OT BO3IEHCTBHSA

pasbuBaromuxcs BOIH, KH:

1

Qi,cr = E pgnDz (dcr +Ne,sur )Si,cr > (E. 15)
2

Qv,cr = g pgD (dcr * Tlc,sur ) dtav,a' 3 (E 1 6)

e d; — rirybuHa BOIB IO MOJOIIBOM BOJHEI, M, (pucynok E.9,a):
d,=dy ~(hy —Nosur ) (E.17)

hsur — BEICOT2 (TpaHCOpPMAPOBAHHOK) BOIHEL, M, IPH 06GpYIIeHHH B MENKOBOJHOH
30HE C COBIIOIeHAEM YCIOBHA hsur < 0,84

Me.sur — HIPEBHINCHHE, M, HaJl PACYCTHEIM YPOBHEM BOJIBI BEPIIMHEI BOJIHEI TIPH IIEPBOM
oOpyIneHHH;
8i.cr B Ov,cr — MHEPIMOHHEE ¥ CKOPOCTHOH KO3(QHIMEHTHI, NPHHUMACMBIC IO rpadukam
pucyska E.9,6.

E.7 Harpy3ky oT pa36HBarOmuxcsi BOIH ger, xH/M, Ha BEpPTHEKAIBHYIO [IAIHHIPAIECKYIO
nperpaiy Ha IIyOHHE Z, M, OT PacueTHOr0 ypPOBHA (pucynox E.9,q) mpH OTHOCHTEIBHOM
y/IaJIeHAX OCH IIPETPajIbl OT BEPITHHEL BOJIHEI x/d, He06XOIAMO OIPENeNATh no hopmyie

qcr = qi,c:r +qv,cr > (Elg)

TJIE Gicr ¥ Gv,cr — AHEPIMOHHBIA M CKOPOCTHOH KOMIOHEHTBI HAIPY3KH OT pa30HBArOLIMXCH
BOJIH Ha BEPTHKANBHYIO Iperpay, KH/m:

Gicr = ';‘ Pg D’ €icr, (E.19)

2
QV,C?' = g pgD (dcr +nc,sur )e"sc"= (EZO)

rne €icr i €y r — AHEPIUOHHBI ~ H  CKOPOCTHOH koo(phHEUMEHTE], — IPHHAMACMBIC
COOTBETCTREHHO IO Tpabukam @ H 6 pHCYHKa E.10 npu 3Ha4eHHIX
-2
cr

d

t

Mpumeganue — KoaprruenTsl 8i.cr (pucyHOK E.9,6) 1 €i.cr (PHCYHOK E.10,4) cnenyeT OpHHHMATh
HOJIOKUTENBHEIMHE TPH Xx/d; > 0 M OTpHIATeIbHBIMY IIPH x/d; < 0.

OTHOCHTENBHOM TITYOHHEL Z,, =

75
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Pucynok E.9 — Cxema K onpeJeJieHAI0 HATPY30K OT pa3sOHBAOINHXCH BOJIH H rpaduKka 3HAYCHHA
k03 PUNHERTOB §;cr — KpuBas I H Oy,cr — KpHBAS 2
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Pucynox E.10 — Tpadaxn 3a29eHnil AHEPUAOHHOrO €;cr B CKOPOCTHOTO €rer
ko3 prnHEHTOR

E.8 MakCHMANBHEL ONPOKMTHBAIONIHE MOMEBT M:por, KH'M, OT BOIHOBOTO JABIICHMA
Ha CILIOIMHOE JHUINE BEPTAKATLHON KPyTJIOMATHEPAIECKOH MPerpaeL, PACIIONIOKEHHOH Ha
IPaBHHHO-TANEYHAKOBOM HIIA KaMEHHOHAGPOCHOM OCHOBAHHH, OTHOCHTEIBHO [eHTpa JHHAIIA

CIe/YET OIpeneiTh Mo GopMye

M* or —
=por 16¢chkd

1€ Ppor — KOIDBHUITEERT ONPOKHUIBBAIOMEr0 MOMEHTA C YIETOM MPOHUIIAEMOCTH OCHOBaHHS,
npUHMMaeMBI 1o Tabimane E.2.

pghD™B ,,, (E.21)

Tabnuna E.2
DI\ 0,2 0,25 0,3 0.4
Boor 0,88 1,05 1,10 1,08

TMonueli MaKCHMANHLHEL ONPOKHIBIBAIOIIMA MOMEHT, IeHCTBYIOIMMAN Ha Mperpany,
ompefenseTcd Kak cyMMa MOMEHTa OT MaxkcAManbHOH CHibl O, , PABHOTO MPOH3BEJCHHIO
aroit cuel, ompenensemoi mo E.l, Ha miedo, onpeneisieMoe Ho E.5, m MakcHMaJbHOTO
MOMEHTa M; por 10 hopMye (E.21), COBIANAIOMETO IO thase ¢ MaxcuMaNbHOM CHIOH Opgy -

E.9 BojumoBoe [napneEme p, Klla, B TOYKE IOBEPXHOCTH BEPTHKATHBHOK
KPYTIOIETMEPHYECKOi Iperpajisl Ha rIyOune z = 0 B MOMEHT MaKCEMyMa FOPH30HTAIBHON
cans O, oupeznensercs mo popMyrne
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p=pgh

chk(d-—z)
kg >

(E.22)

rzie ¥ — K03 GHUEeHT pacipeelcHHs NaBICHH s, IPAHUMAEeMBbIH 110 tabmme E.3.
JlaBIeHHE p B TOUKAX, NeXKAIIHUX BEIIIE paCIETHOIO YPOBHSA BOJEI (z > 0), npEHEEMAETCS:

mpu x> 0 OO IHHeHHOMY 3aKOHY MeXAy-p Ha ypoBHe z=0, ompenenieMoM IO

dopmyne (E.22), 1 p = 0 Ha ypoBHE z = —)/;
npu < 0 s Touex Ha rnybuse 0 <z <—Yh 1o IHHEHHOMY 3aKOHY MEXIY P = 0 mpu

z=( u 3HAYeHHEM p, onpeaenseMsm 1o hopmyae (E.22) mpua z =—yA.

Ta6nuua E3

0 3nayenme koadduumenta y, mpu D/A
0,2 0,3 0,4
0° 0,73 0,85 0,86
152 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
75° 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
O63nagenue; «6» — Yrol MexIy JiydoM HaGeraromel BONHbL ¥ HAPABICHHEM Ha paccMaTpHBacMylo
TOUKY M3 IIEHTpa mperpajs! (s nepennei ofpasyromei mnusEpa 6 = 0°).

E.10 MaKkcHMaNnbHyI0 JOHHYIO CKOPOCTE Vpmax, M/c, B TOYKAX, PAacIOJIOKEHHBIX Ha
xorType mperpamst (0 = 90° u 270°) u BHepeny Nperpajisl Ha pacCTOSHHH 0,25\ 0oT KOHTYpa
nperpans! (8 = 0°), ciexyer oNpeAensTs no Gopmyie

Vi max =20

mth

" T shkd’

1

rie Ko3(unuerT ¢y npuaEMaeTcs 1o Tabmane E.4.

Ta6numa EA4

(E.23)

3Hauenns ko3 ummenta ¢, opa D/A
TTonoxeHue pacdeTHeIX TO9EK 0, ) 0’ 3 0, 4
Ha xoHTYpe mperpans! 0,98 0,87 0,77
Broepenu nperpanst 0,67 0,75 0,75

Harpy3ks oT BOJIH Ha FOPH30HTAIbLHYIO 00TeKaeMyI0 Perpaxy

E.11 MakcuManbHOe 3HAYEHUE PABHOAEHCTRYIONEH HATPY3KH OT BOMH Pmay, KH/M, Ha
TOpH3OHTANBHYIO O06TekaeMyio mperpaiy (pucyHok 8,0) ¢ TONEPEYHBIMH pasMepamu

94

g8



CII 38.13330.2018

a<01\, M, mw b<0,1\ ™, mpu z.<b, HO (2-b/2)>h/2m npu (d-z)=b NOWKHO
OIIPEAENATECS O (opMyIe

Pow = P2+P2, (E24)
UL IBYX CIIy4acB:

C MaKCHMAIBHOH TOPH30HTAIBHON COCTAaBIMIOIIEH Harpy3Kd Pimax, ¥H/M, TpH
COOTBETCTBYIOLIEM 3HATEHHMH BEPTHKAIBHOH COCTABIIOCH Harpy3KA P, xH/m;

¢ MAaxkCHMalbHOE BEPTHKAIBHOH COCTAaBJIAIOMEH Harpy3KH P:max, XH/M, 1IpH
COOTBETCTBYIONIEM 3HAYEHUH TOPH30HTANBHOM COCTABILIIOIICH nuHeHHOM Py, KH/M.

PaccrosHus X, M, OT BEpIIHHEI BOINHBEI MO LEHTpa Iperpajnel IpH JEHCTBHHA
MAKCHMAJBHBIX HATPY30K Pxmax H Pzmax MOIDKHBL ONPENENATHCA IO  3HAUCHHIM
OTHOCHTEIBHOM BeIIHHE 2£=x/\, IPHHAMAEMBIM COTIacHo pucyrkaMm E.4 u E.11.
8::" 6:1'

s, -
08 V7720 BN : 3
, A
1,,‘7’_,_’_‘;;' N —npu dA>0,5
/': Ve ---npn d/A=0,2
r
0-4 ’,’f"lr‘F’ 7
I
/) r,,',,[ / ,I’J‘
A X V2 L4 Hﬁ:
fl': b ’fJf& N 40\
.
G M‘h: .’J" ol \— 2 \
v : %
/ I 7 11"*/;” “': 2,
23 2y A
(L Ve s
04 A/ /‘ ’.:-"v 07
k]

- s,
oo s (4 o = —

-
-
N St T Y

o
NS =7

N

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

Pucynox E.11 —T'paduxn 3aavennii K03QPEIACHTOR COTCTAHMA HHEPUHOHHOrO0 &z
(rpaduxa 1) B cKOPOCTHOIO Oz (rpadnxn 2) KOMIOHEHTOB BEPTHKAJLHOH HArpy3KH OT BOJH

E.12 MakcuMansHOe 3HAYEHHE TOPH30HTAIBHON COCTARISIIOINEH Harpy3K# OT BOIH
Pxmax, KH/M, Ha TOPU30HTAIBHYIO 0OTEKaeMyIO IPErpay onpenenseTcs U3 psna BEIMIHH,
[ONYYaeMBIX [IPH Pa3HIHEX 3HAUECHHAX &, [0 dopmyne

= })xisxi + .vasxv s . (E.25)

JPx,max

rre Pyi ¥ Py, — AHEPIHOHHBI ¥ CKOPOCTHOH KOMIOHEHTE rOpU30HTAIEHOR COCTaBJISIOIIEH
Harpy3Kk# oT BOJH, KH/M, onpenenseMse 1o ¢bopmynam:

04 &

P, =L pgn?t* 20,8, (E.26)
2 A
2 W o,
P, ==pgnb—k,0,.p,, (E.27)
3o g,
95
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Oxi H Bz — K03 PHUIMEHTE COYETAHNS HHEPIMOHHOTO ¥ CKOPOCTHOTO KOMITOHEHTOB Harpy3KH
OT BOIIH, IPHHAMAEMEIE COOTBETCTBEHHO IO rpadukam 1 m 2 pHCyHKa E.4 npu
3HaueHuH & cornacHo E.1;

0 0 —cM. BE.2;

Bi 1 By — MHEPIHMOHHEIA H CKOPOCTHOH K0d(QHITHEHTE (OPMBI IPerpaisl ¢ MONEPeTHEM
CedYeHHeM B BHAE KPyra, JUIAICA B IPSMOYTOJIBHIKA, IPHHAMAEMEIE 110 rpaduKam
pucyska E.3 npu 3Ha4eHnsIX a/b — 1j1s TOPU3OHTAIEHOR K b/a — s BEpTHKAIBHOH
COCTABIIAIOINAX HATPY3KH.

E.13 MakcuManbHOe 3HAUeHHE BEPTHUKAIBHOM COCTABILIOMCH HArpy3KH OT BOJH Ha

TOPH30HTANBHYIO 0OTEKAEMYIO IIPETPamy Pz max, KH/M, creayeT onpeesaTh 13 psi/ia BEIHIHH,

TIOJTyYaeMbIX IPH PA3HEIX 3HAUEHHAX & 110 hopMmyiie

P, ax = P+ Bo, (E28)

zi-zi
rae P v Pr, — AHEPIHOHHEIA ¥ CKOPOCTHOM KOMIIOHCHTEI BEPTHKAIBHOM COCTABILIIOMICH
Harpy3KH OT BoH, KH/M, onpeenseMsre no GpopMynam:

1 5,k
P. =—penta*—k0.p., 29
SPema Tk 2B (E.29)

zi

2

B = % pgna%kf@zvﬁv, (E.30)

8:i Vi 8,y — HHEPIMOHHBIA M CKOPOCTHOH KOI(DGHIMEHTE COYeTaHWs, NPHHAMACMBIE IO
rpaduxam 1 1 2 pucyska E.11.
0. 4 0y — K03 QHUIUEHTH] ~ KOMIIOHEHTOB  BONHOBOM  HAarpysKi, MPHHAMAEMBIE
COOTBETCTBEHHO IO TpadukaM 6 ¥ 2 pucynka E.5 npa 3sHa9eHHAX OTHOCHTENBHOM
d—z,
OPIHHATEL Z .0 = T :
Biu By —cMm. B E.12.

E.14 3uadende TOpW3OHTANBHOM Pp, KH/M, HIE BepTHKAIBHOH P., xH/M,
COCTABIISTIOIIEH HATPY3KM OT BOJIH Ha TOPH3OHTATBHYIO 00TeKaeMyr0 IPErpay mpH moboM ee
PACIIONIOXKEHMH X OTHOCHTENBHO BEPUIMHBI BOIHEI CIIEAYET ONPENEIATh COOTBETCTBEHHO IO
dopmynam (E.25) wm (E.28). Ilpu 3ToM K03(hGHAIMEHTE COYETAHHA Bxiy Oxv WIH Oz, Om
JOJDKHEI TIpEHEMAThCA Mo rpadukaM prcyskoB E.4m E.11 i KOHKPETHOTO 3HAYCHHA
& =x/\.

E.15 MakcuMalbHOE 3HAYeHHe PaBHOAEHCTBYIOIEH HArpy3KH OT BOJH Prax, KH/M, Ha
JNeXAIYIo Ha [JHe MITHHAPHYECKYIO Iperpaxy (PHCYHOK 8,0), MHaMeTp xoropoit D 0,1\ n
D <0,1d nomwxro onpenenaTses o hopmyne (E.24) mis [ByX Cy4aes, ykasaHHBIX B E.11.

E.16 MakcuManbHy:0 TOPH30HTANBHYIO  Prmar, kH/M, ® COOTBETCTBYIOUIYIO
BepTHKANBHYO Pz, KH/M, IPOEKINH Harpy3Ke OT BOJH, ISHCTBYIOIMX Ha JEKAIYIO Ha JHE
ATAHPUYECKYIO IPerpajy, HeoOX0MMMO ONPEAeNATH 1o GopMymam:

Px,max = B‘ciaxi + vasxv E (E3 1)
9
P,=—_F.0, (E.32)

5

rzie Pyi ¥ Pyy — COOTBETCTBEHHO MHEPIMOHHEL ¥ CKOPOCTHOH KOMIIOHEHTEL TOpPH30HTAILHOH
COCTABIAIOMEH HATPY3KH OT BOIH, KH/M, onpesiensiemMsle o dpopmynam:
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3 2.2 h
P.== D —0._,, 33
X! 4 pgn l xi (E )
h2
P, = pgT:DE— 0,,, (E.34)

6xi, axv, u exi, exv, —CM. B E.l2.
MakcuMAaIBHYIO BEPTHKANBHYIO Pzmax, KH/M, H COOTBETCTBYIOINYIO IOPH30HTAJIBHYIO
Py, xH/M, IpOEKIHH Harpy3KH OT BOJIH CIEAyeT NIPHHUMATh PaBHEIMH

Pz,max=_2va3 Px=PxV'

Harpyalm 0T BOJIH HAa CKBO3HOE COOPY/KEHHE H3 00TexaeMbIX 3JIEMEHTOB

E.17 Harpy3ky OT BOJH Ha CKBO3HOE COOPYXXCHHE B BHAC CTEPKHEBOH CHCTEMBEL
CllefyeT MONyYaTh CyMMHPOBAHHEM HATPY30K, OIpENeNeHHbx cornacHo E.1— E.14 xax s
OTIENLHO CTOSIOHMX IPerpag C YYeToM IIOJIOKEHHS KKZAOro 3IE€MEHTAa OTHOCHTEIBHO
IpodHs pacdeTHOM BONHBEL JJIEMEHTEI COOPYXEHWs NOJDKHBI IPHHAMATHECS KakK OTACIBHO
cTostmEe 06TeKkaeMEIe TIPErpajpbl IPH PACCTOSHAAX MeXIy uX ocsvu [ > 3D; npu [<3D (rme
D — pawbonemuii JHaMETp 3J€MEHTa) BONHOBYIO HArpy3Ky, HMOTY4EHHYIO Ha OTACIBHO
CTOSIIHE SIIEMEHT COOPYIKEHHS, HE0OXOIAMO YMHOXATh Ha KOd(h@HIHEHTEl COMMKEHHSA 1O
dpoHTY Y B Iydy \/; BOJH, IpEHAMaeMEle 1o Tabmune E.S.

Tab6auuma E.5
OTHOCHTEIBHOE Koo dumuenTs commxenns ¥, i P Ipy 3Ha9eHusX OTHOCHTENBHEX TuamerpoB D/A
DaCcCTOSHHE MEXTY ¥, ¥
ocsmu miperpap, //D 0,1 0,05 0,1 0,05
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 0,65 0,72 0,68

E.18 Harpysku OT BOJH Ha HaKIIOHHBIH 3JIEMEHT CKBO3HOI'O COOPY KEHHI HeoOXommIMOo
IOJTy9aTh 10 3IMIOPaM FOPU30HTANBHOR H BEPTHKANBLHOM COCTABILIOMHX HArPy30K, OPAMHATHI
KOTOPBIX NOIDKHEI OIpenensaThes cornacHo E.14 ¢ yderoM 3armyOneHms moz pacUeTHBIA
YDOBEHb ¥ YAAICHHS OT BEPIIHHEI PaCYeTHOM BOJHEI OTAENBHEIX YIaCTKOB JJICMCHTA.

IlpaMedanne —Harpy3kd OT BONH Ha 3IEMEHTH COOPYXKEHHA, HAKIOHCHHBIE K TOPH30HTAIH HIH
BEPTHKAIM [OA YITIoM MeHee 25°, ONPEeNsIOTCA COOTBETCTBEHHO IO E.4 u E.14 xak Ha BepTUKAIbHYIO HIH

TOPH3OHTANBHYIO 06TEKAaEMYI0 IPETPay.

E.19 Harpysky OT BO3OeHCTBHS HEperyJIsApHBIX BeTPOBBIX BOJIH Ha CKBO3HOC
COOpY)KEHHE K3 OOTEeKAeMEIX 3IEMEHTOB CIIEQyeT ONpeneNdTs YMHOMKECHHEM 3HaUCHHI
CTaTHYECKOH Harpyskw, momydeHsHoro cormaceo E.17 u E.18 ot BonmH ¢ BEICOTO#M 3aJJaHHOM

0GECIIEUeHEOCTH B CHCTEMEe H CpeiHell [UIMHOM, Ha K03(hGHIMEHT IMHAMHIHOCTH K,
nprHEMaeMELi no Tabnumne E.6.

Ilpr oTHOmIEHHWSX IepHOmoB 1,/ f>0,3 He0OXOIMMO BBIIONHATE JUHAMHAYECKHH

pacueT CoOOpyKEHHS.
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Tabnuma E.6
OrHomeHrue nepronos 1, / 7 _ 0,01 0,1 0,2 0,3
Kos¢duument nuHaMiI4gHOCTH ki | 1,15 1,2 1.3
Obo3HageHAs:

« T, » — nepHop, cOGCTBEHHBIX KoJeOaH i COOpyeHH S, C;

«T » — cpenHUi NEPHOM BOJHEL C.
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Opanoxenne XK

HOCTPOBHHB 3MI0P AaBJeHHS OT CYI0BBIX BOJIH

Jins mOCTpOSHWS OSHIOD JABICHHS Ha KPEIUICHHS OeperoB OT CYHOBBIX BOJH
IIPAMEHSIOTCS 3HAYEHHAs JIOKANGHOTO JABJCHHA B XapaKTEPHBIX TOUKAX, NPHBC/CHHEIC B
tabmume XK. 1.

B ta6mure .1 nprAEATE clegyromue 0003HaYCHIA:

hsy — BBICOTA CYZIOBOH BOJIHEL, M;
hysh — BBICOTA HAKATA CYZOBOM BOJHEI HA OTKOC, M;
dinf— TITyO¥MHA HA3a KPEIUIEHHS OTKOCA, M;
dsp — TIryOMHA BOOBL, M,
dy — riryOrHa 3a0MBKY IIIYHTA;
Azf— TIOHWKEHHE YDPOBHS BOZBI, M, 3a KDEIUICHHEM OTKOCa BCICNCTBHC GWIETPalHH;
IIPAHAMAETCS PaBHEIM:
0,25k — IV KpEIUIEHHs TIPOTSOKEHHOCTBIO O OTKOCY OT PacdeTHOro ypOBHS BOJBI MEHEE
4 M ¢ BOJIOHEIPOHATIAEMEIM YTIOPOM;
0,245, — TO 3Xe, ¢ IPOTSHKEHHOCTHIO OoJee 4 M ¢ yIIOPOM B BHJIe KAMEHHOM IIPU3MEL,

0,1As, — OJIS BEPTUKAIBHOHM IIITyHTOBOM CTEHKH.

]
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Hpriaoxenne X

Yyer SKpPaAHHPOBAHUA MPH BO3/I€HCTBHH HA Cy/Ja BETPOBBIX HArpy3oK

Hanwaue SKpaHMpYIOMMX Mperpaj ¢ HABETPEHHON CTOPOHEI IPHINBAPTOBAHHOTO
CyIHa, KOTOpOE MOXET IPUBECTH K CYIIECTBEHHOMY YMEHBIICHHIO Harpy30K OT BO3IEHCTBHA
BeTpa Ha CyOHO, Y9YMTHIBaeTcs IIyTeM  YMEHBINEHHS IUIOMANH  [apyCHOCTH
[PHUIIBAPTOBaHHOIO CyJHA Ha IPHUBEAECHHOC 3HAYCHHE SKpaHEpyOIel ImIomamd Ae, M2,
ompegenseMoit B COOTBETCTBHHY ¢ pacyHkoM .1 mo dopmyre

A,=(h +oH,)L, #.1)

rae H, — cpenHee 3Ha9eHAE BHICOTH! SKPaHHPYIOIIAX PSS TCTRHM, M;
L — nywHa npryana;
hi — BO3BBIIIICHHE KOPAOHA IpUYaia HaJ HAaHBBICIIAM YPOBHEM BOJEL, M,
Ole — KOO QUIMEHT, YYHMTHIBAIOIMEA CTENEHb SKPaHHPYIOIICIo OeiicTBAA Iperpajsl,
OIIpefiesIEMBIH 110 BEIPAXKECHUIO

=5, W.2)
ay

e

roe  L.— OjMHA WIH CyMMa IJIMH 3KPaHHPYIOIMHUX IPETpaj
l, — cpejiHee PACCTOSHYME SKPaHMPYIONMX NPEISTCTBUE OT KOPIOHA; IPH le < He
NPHHAMATOT [;=He, M;
i — HaUBONBIIHA pa3Mep HaTBOIHOTO CHILY3Ta ILIaBYdero 00heKTa
ap=L npu L £ Ls;
ap=Lsupu L =L,
Ly — nivHa mIaBy4ero 00heKTa Mo BAaTePIHHAH, M.

Hanpasienue

HEERL

Pucynox H.1 — Cxema BeTPOBOro SKpaHHpOBAHHA CyAHA
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Ipanoxenne K

KoadppuunenTs! cONpoTHBJICHHS OT BO3JeHCTBHA TeYeHHS HA MJIaByYHe
00BEKTHI

K.l KoshbHIHeHT CONpOTHBICHMA NpPOAOJBHOW Harpysku oT Tedenus C,
ompenenseME Kak cymMma Kod(pdummenta compoTuBieHHs (OpMbI KOpmyca CyZAHa,
x03((HIUERTa CONPOTHRICHHS, OOYCIOBIEHHOTO TPEHHEM BONBI IO CMOYCHHOH
IOBEPXHOCTH CyIH4, W KO3(h(HIMeHTa CONPOTHBICHHS BHHTO-PYJIEBOM IDYNNE CYAHA,
ompezensercs o Gopmyne

C,=0,1{L,0+C,L; L +1,2i—, X.1)
B, I T 4r

rae C; — ko3¢ HIMERT CONPOTHBIEHNS TPEHHUSI, BEUUCIIIeMEIH 10 dopmyIte

- 0,075 - (K.2)
(logRe—2)
Re — wicno Peitronsca, onpenenseMoe o hopMyie
g P (K.3)
v

Vi — IpoAoIbHAs COCTABIIMIOMAA CKOPOCTH TEeUEHHs, M/C;
L — umiHa niaBydero o0beKTa Mo BaTepIHHAH, M;
V — KHHeMaTHdeckwif Kko3((HUIHEEHT BS3KOCTH BONEL, [PHHAMAEMBIH PaBHEIM
v=1,0-10%, M%/c;
& — ko3 pruenT obmel MOMHOTEI CYAHA,
Bs, Ts — muprHa u 0cajKa CyJHa IpH PacCMaTpUBaeMOH 3arpy3Ke, M;
AR — BeMUMHA, XapaKTepH3yIomas IUI0ma s NapyCHOCTH BHATO-PYIEBOH IPYIIEL Cy/IHa,
npuaEMaeMas no Tabmne K.1 B 3aBUCHMOCTH OT THIA CyJHA.

Tabnumna K.1

Tum cygsa Ar
T'pyzosBeie 240
Tankepet 270

K.2 KoapuureHT cOMpOTHRICHNS NONEPETHON HATPY3KH OT T€UEHHS PEKOMCHAYCTCA
BEIGHCIIATH IO hopMyIie

¢, =co+(c! —c:)-[%f, (K4)

rae C, — xko3(h(HUIEEHT COMPOTHBJICHHA NPH OTHOMCHHH riryOMHEI BOABI K OCajIke Cy/lHA
di T, =w;
C':, — K03())MIMERT CONpOTHBJIEHMS LpPH OTHOMEHWH TITYOHHBEI BOJBI K OCAlKe CyIHA
d/T,=1;
d — rirybuna, M;
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k1 — amcnoBoit Ko3hduEenT; 115t GONBIIMHCTBA THNOB KOpaOiel IPUHAMAETCS ki=2.
Koaddumuent conporusienns C;, PeKOMEHAYETCS ONPENENITs 0 GpopMyIe

C*=0,22, /LiAp /(BW), (K.5)

rne Ap— haxTuyeckas mogBoAHad 1060Basd MIOINALb NapyCHOCTH CYIHA, M
W — 06BeM IIOTPYKEHHOM JacTH Kopiyca cyaHa (00seMHoe BOZOM3MEIIEHHE), M>;

MpuHEManEEOe 3HadeHHe Kodbdmmpenra C,’ IODKHO NPHHAMATECA HE MeEHeEe
C’ =04.

KoadduuuerT conpoTHBIEHHS C,I, npuaEMaercs no Tabmame K.2 B 3aBHCHMOCTH OT
3HageHns OL, / p\/T_s , Toe & — xoaddumuent oOmed IOMHOTH CyImHA, W= A, /BT, —
k03¢ (UIHERT NONHOTEl MHUZENb-IINaHroyra cymHa. Jlus DpOMEXyTOYHBIX 3HAYCHHM
oL, / u\/i spavends Tabmumer K.2 momyckaercs HHTEPIIOIMPOBATh H SKCTPAIONMPOBAT.

MunnMansHOe 3aaYeHre Kod(dumuenta C,, NOMKHO IPHHAMATECS HE MEHEe Cl=2,0.

Tabunuma K2
8L, / pTs el
20 2,00
40 2,84
60 3,64
80 4,50
100 5,44
103
e Ly o g,
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IIpunoxenne JI

Pacder HArpy3KH OT HaBaJia NPAIIBAPTOBAHHOIO CylHA HA MPHYAIbHOE
CoOpy:;KeHHe PH BOJHEHHH

JI.1 Jedopmamus OTGOMHBIX YCTPOMCTB (¥ MPHYAIBHOTO coopyxkeHus) Az, M,
BOSHMKAIOMAS IIPH HaBaJe NPHINBAPTOBAHHOrO Cy[HA HA IpHYaj NOJ NEHCTBHEM BOIH,
onpepensercs no GopMyie

A =4l i+ .
. (J""AJ, (IL1)

rie A — cpefHee 3HAUEHHE AMIUTMTYAEI HONEPEHO-TOPH3OHTAILHBIX KONEOaHWH TOUKH
KOHTaKTa 60pTa cyiHa ¢ OTOOHHBIME yCTPOHCTBAMH, M, ONIPEIEIAEMOC 110 (opmyne
A=y (JL.2)

.
-]

b | =

l
iy (xn "‘27‘%%9]‘9} . (J1.3)

e 1, — CMEmEHHE ILCHTPa MOIIepEYHO-TOPH30HTANBHEIX KoneOaHui, M; ONpemenacTCA

NAYe)
1o rpaduky pucyska JI.1 B 3aBHCHMOCTH OT 3Ha9CHHH NapaMeTpoB —— —H P,
@

(JL.4)

(JL.5)

n'c 2 2;
1% {li]
km p(p pB

km— K03 (HUIHERT NPECOSHMHEHHOH MacChl ~BOUBI IPH  Kadke cynHa,
onpexensiembi mo Tabmime JL.1;

Ve — K03(bHIHenT NeMI(UPOBAHLS TOABOHON YaCTIO MPAIAIBHOTO COOPYKEHHI,
IPAHAMAEMEIH B 3aBHCAMOCTH OT KOHCTPYKIIHH NPHIATEHOTO COOPYXEHHA IO
Tabmeme J1.2;

vi=1 — s cnydas KadKe Cy/IHa,

l,, lo—abcmucca W OpAMHATA TOYKH NPHIOXKECHHSI HAIPY3KH OT Hasaja cynHa
OTHOCHTEIFHO €ro IeHTPa TSKECTH, OTCUMTHIBAGMEIE IO MPONONBHOA M
BEPTHKAILHON [JIABHEIM OCSM COOTBETCTBEHHO, M;

Po, Po— PANHyCHl HHEPIEE CYy[HA OTHOCHTEIBHO BEPTHKAIBHOH H TOPH30HTAIBHOK
[IIABHBIX IEHTPAIBHEIX OCEH, M;
cr=3__TE — CpeIHSS UACTOTa, ¢, BO3NEHCTBYIOIMX Ha Cy[HO BONH, IAC T — cpenHu#i

T
B CHCTEME IIEpHOX BOIH, C;
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- Cn
®= ’p%W —IpUBENCHHAS YACTOTA  IIONEpPedHO-TOPHM3OHTANRHEIX — KoyneDammd cyfHa Ha

OTOOMHBIX ~ ycrpotictBax, ¢!, rme Co—kodhQUIIHEHT IKECTKOCTH OTOOMHOTO
yCTpoi OIpeieNsIeMBIH ISt HAYaIHHOTIO, JIMHEHHOTO, Y49acTKA
XapaKTepUCTHKH «CHNa-Iehopmamusy, H/M;

M—4YACI0 OTOOMHBIX YCTPOMCTB, ONHOBPEMEHHO Je(QOPMHpDYEMBIX IDH HaBale, Ml
OTOOMHBIX  YCTPOMCTB C  CYINECTBCHHO  HEIMHEHHBIMM  XapaKTepPHCTHKAMH
(koHWUECKWX, @poYHBIX W TIL) DOpHBEACHHAd  9acToTa  IONEPEeYHO-
TOPVBOHTANBHBIX ~ KoneOampi cygqHa @ 2 JomkHa OBITE  yMHOXEHA Ha
ko3t dumment 0,7;

W — BOZIOM3MEIIEHHME CY/HA, M, TIPH PaccMaTpHBAEMO HATPy3Ke;

p — IUIOTHOCTH BOJIBL, KAV,

|L ¥ € — IIapaMeTpEL ONpeeseMble 0 pucyakaM JL.2 u J1.3 cOOTBEICTBEHHO;

Ay — Koo drImenT, YIUTHIBAFOLIAN He(pOHTAIBHBIH TIOZIXOL, BOJH
K JEAaMeTpambHOM IUIOCKOCTH CyiHa, ompejensercs mo Ipapuky pucymka JI4,
rme Lom— JMHA CyfHA MEXIy MNEpIeHIMKYISpaMu, M; \—YTol MOIX0na BOJH,
OTCUHTHIBAEMEIH OT ITPOAOIBHOM OCH CyIHA;

Ao M6~ POOYKIHMOHHEIE  KOS((UIMCHTHI TIONEPEeYHO-TOPH3OHTANBHOR B OOproBOHM

KA9KH COOTBETCTBEHHO, OPEIEIISFOTCS 10 Ipathrxam pucynka JL.5;
ko—xoaddrnpenT muHaMEUHOCTH OOPTOBOM KauKu, ONpEeAensIeIcs IIo rpaduKy
PHCYHKA JL6, e Wy=21/19 — coOCTBEHHAs 4acToTa GopToBoi KadKH,
¢, 79— coBCTREHHEI ee IepHOL, C;
h B A —COOTBEICTBEHHO CpeJHME B CHCTeMe 3HAYeHWs BRICOT H JUMH  BOJH,
BO3ICHCTBYIOIIEX HA CYIHO, M;
j—xoauITAEHT Tepexoma OT CPEJHHX SHAYEHHH K MAJIO00ECIeYeHHBIM UL
AMIUIATYZ  [IONEPEYHO-TOPH3OHTANEHBIX ~ KONeOaHWi TOWM  KoHTakra  Gopra
CcyqHa C OIGOMHBIME YCIpOMCTBAMH, paCHpeleieHHBIMM Mo 3akody Pemes;
ompemensiercs mo  Tabmme  JL3, B pacderHOM = CIoydae  CNCMyET
paccMarpuBarh HaBan 1% — Hol 06ecTie9eHBOCTH.

Harpyska, mNepefiaBacMasd IIPHYANBHOMY COODYXEHHMIO depes OTOOMHEIE —YCIPOHCTBA,
PACTIONOMKEHEEIe B CpeJHel UACTH y4acTKa KOHTAaKTa Cy[HA C COOPY)XEHHEM Lj, OIpEIeNieIcs B
TPE/IIOTIOMKEHIH HABANIA CyIHA J1aroM, KOrZia Bce # OTOOMHEBIX YCTPOHCTB B IIpe/IeNiax TIPSMOTAHECHHOR
gacTy OopTa nedopMIpyIOTCS pABHOMEPHO.

Tabnuma JL1
OTHOCHTENEHAS 3Haverws KodhdHperTa k- A napavetpe Bo’/g, paBHOM

ocaja di/d 0,5 1,0 20 3,0 40 5,0 6,0
0,00 1,90 1,67 1,39 1,23 1,15 1,15 L15
0,20 2,08 1,82 1,48 1,32 1,22 121 1,21
0,40 235 2,04 1,64 1,43 1,35 133 1,33
0,60 2,63 2,27 1,82 1,60 1,55 1,54 1,54
0,80 2,86 2,44 2,04 1,82 1,75 1,74 1,72
0,90 3,13 2,67 2,22 1,96 1,89 1,87 1,85
0,95 3,33 2,78 2,27 2,04 1,96 1,92 1,90
OBo3HAYCHNT: «B» U «dy» — HAMOONLIAS IIMPHHA U OCAIKA K IPy3y PacterHoro CymHa, M; «d» — LiIyOHHA
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2
aKBATOPHH Y COOPYKEHUA, M; cr=%r CpelHsist YaCTOTA BO3AEHCTBYIONMX Ha Cy/IHO BOJH, 1/c; T — CpE/IHHIi B CHCTEME

TIEPHOJT BOJH, C.

Harpyska, nepenaBaeMas NpHYATBHOMY COODYXKEHHIO depe3 OTOOMHBIE —YCTpOHCTBA,
PacIIONIOYKEHHEIe Ha KOHIAX Y9acTKa KOHTAKTa, ONpENENsieTcs B IPEMONIOXKEHIHH HEPaBHOMEPHOIO
Hapaa (II0J YIJIOM, DX HaIATHF PEICKAHMs), Koraa 7= 1.

&
4%) 0 0 0,005 0,01 0,02 0,03 004
ot I e Vi FI Y y.anya 70,05
0 e/ A | A | 2714
35 VATiV/ R AP AP LS albU
372 /:( fi d ’./ //// 4////; /»/? 0.'10
? / ,‘//" A !J ~ ,.a';-’j
28 H /i/" .4’:%'//"‘/]/'E 0.1
24 / ]/"' / A ///’;(-':'j P a—'/ —"%120
2’0 / !,_f//:f/f/,éw P %"’ 0.30}
S i e e
SWIpY 77 seecesnm=cx
Wy = anl
04

My

My |
-=% -08 -06 -04 -02 0 02 04 0,6 038 A

CIDIOMHEIE JIAHUK — IIBAPTORE] M3 CHHTETHYECKHX H PACTHTEIEHBIX MATEPHATIOB;
NYHKTAPHEIE — CTA/EHBIE IIBAPTOBb

Pucynox JI.1 - T'padpax 11 onpenesieHHs NapaMerpa %’-
Tabnumna JI.2
" KoahdmmpeHt ve
KoncTpysimm nprgansHEX COOPYKEHUH LieMTIHPOBAHIS
J6 M3 OOBIKHOBEHHBIX WM (DacCOHHBIX MACCHBOB, MAaCCHBOB-
FHTaHTOR, 050NI04eK GIBINOro JMAMETpa U HaDepEKHEIE Ha CBAMHBIX OIOpax ¢
NIePeTHAM IIITYHTOM 0,75
HabeperHble 5CTAKATHOTO MM MOCTOBOTO THIA, HabepeiKHle Ha CBAMHBIX
OMNOopax C 33MHUM ITYHTOM 0,85
TIMpchl CTAKANHOTO WM MOCTOBOTO THIA, MANEI NPHHATBHBIE, B TOM “HCIIC
TOJIOBHEIE MITH Pa3BOPOTHEIS 1,0
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Tabmuma JL3
O6ecnedeHHOCTR, %o 1 3 5 10 20 50
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] — cyna 6e3 xumeit; 2 — co CKyJIOBBIMHE KATIAMH; 3 — CO CKYJIOBBIMH KIIIAMHA
H GOPTOREIME TPeOHEIMY BHHTAMH
Pucynox J1.6 —I'padux 115 onpexenenns KoapuuaenTa THHAMEIHOCTH GopToBoii KauKH cyxHa Ko

J1.2 Harpyska Ha OTIelIsHOE OTOOMHOE YCTPOMCTBO MpH KAYKe MPHIBAPTOBAHHOIO Cy/HA Ha
BonmHeHWE (063 ydera Berpa W TCYCHWs) NPHOMDKEHHO ONPEENACTCA XKaK IIPOM3BETICHHC
xoa(b(HIMenTa KecTKocTd yerpodictsa C, Ha 3HadeHue Je(opMaryu oTGolHOrO ycrpoictsa 4z,

permcierHoe 1o Gopmyne (JL1). ITonmas Harpyska Ha OTOOHEHOE YCIDOHMCTBO B YCNOBHSX
BO3/IEHCTBHS BETpa, TeYeHHs M BOJH ONpENe/AeTcs KaKk CyMMa Harpy3oK OT BeTpa M TCUCHHA (6e3
ydeTa BONHEHHS), BEMMCIEHHBIX H0 6.7, H OT HaBaja IPH Kadke MPHUINBAPTOBAHHOIO CYIHA Ha
BOJIHEHH.

JI3 OpueHTHpOBOYHBIE 3HAYEHWS YCHIMA B IOBApTOBHBIX KaHaTaX I@pPH Kavuke
NPAIIBAPTOBAHEOIO CyAHA Ha BomHeHEM (63 yuera BeTpa H TEYeHHs) ONpENENAeTCsl aHATOTHIHO
HArpy3Kkam OT HABAIA CyIHA Ha IpHYAl. Y UIMHEHHE IIBAPTOBHEIX KAHATOB A; Ipy xadKe cyAHa Ha
BOHEHMH onpenensiercs 1o Gopmynam (JL.1) — (JL.5). OcHOBHEIC OTIHHS B OIPS/ICIICHHA YCHIHMH B
IMBAPTOBAaX OT ONpEIENeHUs HATPy3oOK HA OTOOHMHBIE YCTPOMCTBA CBS3aHBEI C BEIMHCIICHUCM
xoobdumenta vV mo ¢opmyre (JL5) W ompenencEWeM NPHBEJGHHOM YACTOTHI IOMEPETHO-
TOPH30HTAIEHEIX KoNeOanwii Cy/IHA HCXOMIA B3 JKECTKOCTH IBAPTOBHEIX KAHATOB.

JI4 Jins ompeneneHMs BONHOBOK COCTARISIOMIEH YCHUIHS B IIBApTOBAX IPH BhMHCIICHUH
xostdumerTa v 1o dopmyine (JL.5) 3navenms y | [p IPHHAMAFOTCS PABHBIME abcrcee 1 OpIHHATE
TOUKH KpeILIeH s HAuOO0Iee HATPYIKEHHBIX HOCOBBIX M KOPMOBBIX IPIDKHAMHBIX IBAPTOBHBIX KAHATOB
Cy/IHA OTHOCHTENEHO €r0 IIEHTPa MACcChL. B IepBoM NpHOKEHAN /[y IPHHMMACTCH PABHBIM IOJIOBHHE
JUMHEL Cy[HA MEXIy NepIeHIUKYISpaMd, a lp — pasHOCTH MEXy BEICOTOH Gopra cymHa H
BOSBHIIICHAEM €r0 TIEHTpAa MacChl OTHOCHTGNEHO OCHOBHOM IUIOCKOCTE. [lpu onpenencHUH
IIPUBEJICHHOM YACTOTHI IONEPEYHO-TOPH3OHTANBHEX KoNeOamuil  CyAHa xosdummert C,
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NPHHAMASTCS. PABHBIM JIMHEAPH30BaHHOMY KO3(Q(HIMERTY HECTKOCTH IMIBAPTOBHOIO KaHATa CyIHA
C, ,ad9ucyo # — 9HUCITY HOCOBBIX H KOPMOBEIX IIPEDKUAMHBIX KAHATOB CyZHA.
JIVHeapr3OBaHHED KOS(GWIMEHT OKECTKOCTH IIBAPTOBHONO KaHata —HPHOTEDKEHHO
OIIpENeNATCs 1o hopMyIie
C, =N, kAl )",

me N, — pa3spBIBHOE yCHIIME KaHata, H;

k,m —aucroBEle KO3(h(UITHEHTS], TPHHAMaeMBIe 1o Tabmime J1.4;
Almsx  — JOIYCKAEMOE OTHOCHTENILHOE YIHMHEHHE KaHaTa, IPHHIMAEMOE II0 Tabmaue JL4.

m?

Tabnumnma JI.4
Jlomyckaemoe
Tumn xanara OTHOCHTEIIEHOE k m
VITAHEHAE Almax

CransHoH 0,010 22,5 1,0
KanporoBEIH 0,252 1.5 1,46
HelinoHOBEI 0,226 2,3 1,64
TepuieHOBEIH 0,156 4,2 1,64
TToNMIPONKIEHOBEIHA 0,163 4,6 1,73
Tlonu3THIEHOBEIH 0,168 6,7 1,97
KypanonoBbri 0,122 3,4 1,35
Manunsckui 0,123 27,4 2,24
Cuzansckuit 0,112 28,3 2,16
ITeBBKOBBIH 0,111 32,0 221

JI5 MakcuManbHOe YCHIME B IIBAPTOBHEIX KaHAaTaX HpH Kadke Cy[Ha Ha BOIHEHUH
ompenessieTcss Kak IPOM3BENICHHE YUMHEHHS KaHara, BEIMMCIICHHOTO II0 dopmyne (J1.1) Ha
JHeapH30BAHHEN Koo(duipenT xKectkoctd Kapara C,,, a NONHOS MAKCHMAIBHOE YCHIHC B
IIBAPTOBHEIX KAHATAX TPUHAMAETCA PABHBIM CyMMe YCHJIAM OT BETpa, TedeHHs, OMPEENCHHBIX IO
6.12, u BoyH. ITonHas BOJIHOBas COCTARIFOMNAS IMBAPTOBHOIO YCHIHA Ha IMBAPTOBHBIHA Nall MpHYaia
TIPHHAMAETCS. PABHOM TIPOM3BEIEHMIO BOJHOBOH COCTARIIIOIIEH YCWIHA B KAaHATe M 9HCIA KAHATOB,
3aBEJICHHBIX Ha IIaJL.
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Onpe):[e.neﬂﬂe 3HEePrHH HaBaJIa Cy/{HA MPH NOAX0AE K IpHYaJIbHOMY COOPYKEHHIO

M.1 IIpu onpeneneHun KuHeTHIecKoR sHeprud Ly, K[k, HaBaia Cy/[Ha Ha IPHYANBHOE
coopyxenue (pucysox M.1) mo ¢opmyne (40) HOpMmanbHas COCTaBIAIOMAL CKOPOCTH

Hpraoxenne M

noxxoa cyasa Vy,, m/c, npuaaMaetcs 1o Tabmane M.1.

CII 38.13330.2018

Tabnumma M.1

Pucynok M.1 — CxemMa KOHTAKTA CyAHA C NPHYAIOM

Tlomyckaemas HOpManbHas COCTABIIOMAs CKOPOCTH TI0/TX0ia CyXHa, Vr, M/c,

Tet TG C pacueTHEIM BOJOH3MeIeHneM W, ThIC.T o~
aKBATOPYH (IIBAPTOBKH| 11| 9 | 3 | 4 | 5 | 10 | 20 | 30 | 40 | 50 | 100 | 200 | 300 | m
Gonee

Crroscrste [0.87 0,73 0,65 (0,60 (0,56 0,45 0,36 [0,31 [0,28 [0,26 0,20 [0,16 0,14 0,12
Orpsiras Cpemame (0,67 0,58 (0,52 0,49 (0,46 (0,38 (0,30 0,26 0,24 0,22 0,17 (0,13 0,11 0,10
Mpoctsie (0,52 (0,45 0,40 0,37 0,35 0,29 0,23 0,20 0,18 (0,16 0,13 0,10 /0,08 0,08

ey [CPOREme 034030 0,27 10,25 0,04 0,19 10,15 0,13 0,12 0,11 0,08 0,08 [0,08 0,08
ap Mpoctere (0,18 (0,15 0,14 0,13 0,12 [0,09 0,08 0,08 [0,08 (0,08 [0,08 0,08 /0,08 0,08

mpudTOM.

IIpocTrie

YCIIOBHSL  YYHMTEIBAIOTCH

OpH  IIBapTOBKE

IpuMeaanue - YCIOBHA, dalie BCET0 HCNONB3YEMbE B PacHeTax, BBIICICHEI SKHPHBIM
BEICOKOM@HEBDEHHBIX  CYHOB

TOAPYJIHBAOIIHMHA yc'rpoﬁcmama H OGOP)’JIOBS.HKBM npHYana CHCTeMaMH KOHTPOJIA HIBAPTOBKH.

c

Ocobsii cnywaf — BBOJ CyAHa B IWMO3 (JIOK). BsamMojeilictBue cymHa C
HATpaBmOMUME  OoTGOMHEKamME (pEcyHOX M.2) HOMXHO onpenem{'rscsx npo,uomnon

COCTaBJIAIONIEH cKopocTH V=V sina.
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Pucynox M.2 — Cxema KOHTAKTA CyJHA C HANPABJISIOMAMHE 0T0OHHAKAMH
NpH BX0Je B ILTI03 (A0K)

M.2 Onpenenerme ko3bdHUEeHTa \, YIATHBAIOMETO YCIOBHS INBAapTOBKH H
KOHCTPYKITAH IIPHUATHHBIX COOPYXKEHHH BEIIOHAETCS [0 popmye
Y =c,C,C.C (M.1)

e’c’s?

TIE Cm — KO3 GUITAEHT IPHCOEAHHEHHON MACCEL;
Co— KOO(GHIEEHT SKCIEHTPUCHTETa, YUHTHIBAIOIIMH IHCCHIANMIO OSHEPrud [pH
IOBOPOTE OTHOCHTENHHO TOUKH CONPHKOCHOBEHUS C OTOOHHHKOM;
Cc — KOO((HIAEHT CKBO3HOCTH IpHYalia, YYWTHBAIOIIME aMOPTU3HPYIOMIHE cBoficTBa
CJIOS BOMEI MEXKTY KOPILYCOM IIPHYANMBINETO CyHA K IpHYala,
¢s — K03(D(DHIMEAT KECTKOCTH, YIMTHBAIONEA IOIVIOMICHHE JacTH SHEPIHH HABAlA 34
cuer ynpyroi nedopmariy 0TOOHHBIX yCTPOKHCTB.
M.3 Onpenenenne ko3¢ GHNEEHTA Cm NpHCOEANHEHHOH MacChl
IIpH moaxome CyAHA K mpryany GopToM (aroMm) (PHCYHOK M.3,a) B 3aBHCHMOCTH OT
COOTHOIIEHHS 0CAJKH CyIHA ds, M, B TIyOHHEL BOZEI d, M, CIIE[yeT IPHHAMATh

c,=18mpm d/d <11,
¢, =2,625-0,75d/d, mpu 1,1 <d /dg; <1,5; M.2)

¢,=L5mpr d/d 215.

IMpu momxoe cynHa K IpHYary KOPMOH MM HOCOM (pucyrok M.3,6) cn=1,1.
M.4 Onpenesienne ko3 GHIHEEATA Co IKCHEHTPHUCHTETA
Ko3(hQHIEEHT ¢ ONpeaenseTcs B IPEIIOIOKEH H, YT0 IEHTP MaCChI CyIHA HaXONUTCH
B ero cpefHei Touke no JymHe (pacyHok M.1) no gpopmyne
K? + R?cos®
¢, =2 T2 OB P (M.3)
K°+R
roe R —paccTosHMe, M, OT LEHTpa MAacChl Cy[Ha [0 TOYKA €ro CONPHKOCHOBCHHI
¢ orOoitHuKOM, onpenenseMas mo GopmyJe

R=\y*+(B/2) ; M.4)
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K — pammyc, M, KpPyroBOro [IBHJKCHHS CyJHA B aKBATOPHH Iepe] IpHIAIHBAHHEM,
ompenenseTcs no GopMyie

K=(O,198+0,11)LS; (M.5)
& — k03 dHIMEHT TOJHOTE! BOAOU3MEINECHHS Cy/IHA, ONIPEAETIACTCH 110 tdopmyne
Q= i 2 (M.6)
pL.Bd,

@ — Yo, Tpajl, MEXIy HalpaBleHHeM AeHCTBHSA CKOPOCTH V H nuEEed R (pucynox M.1);
opu ¢ < 10° npuaEMaeTcs ¢.~1,0;
W — Bomou3MEIIEHHE, T;
Ls — monHas IMHA CYIHA, M;
B — mmpuHa cynHa, M;
y — paccTosHHE, M, [0 HPOZONBHOH OCH CyAHa OT €ro ILEHTpa TDKECTH A0 TOHKH
MaKCHMaJbHOM KpHBH3HEI 6opTa B IaHe (prcyHOK M.1);
p — INIOTHOCTH BOJEL, T/M°.
B nmeproM mpuGmmKendd 3HaueHEA KodhdunuenTta c. NpH NpUYANHBAHAM UL TPEX
pacopOCTPaHEHHBIX CIIy9acB MBapTOBKA IPAHAMACTCHA PABHEIMU:

Ha 9eTBEpPTh MMHEl &=L /4 c,~0,4-0,6;
Ha TpeTh IHEl &= L_/3 ¢,~0,6-0,8;
B cpenHeii Touke &=L /2 c, =1,0.

- [Mpuyan

|

LS

6 Tppran

a — mopxox Goprom (J1aroM); 6 — HOIXOJ KOPMO# HITH HOCOM

Pucynox M.3 — CxemMBI OAX0Aa CYAHA K OpHYATY

M.5 3magenne k03)DHUIMERTA Cc CKBO3HOCTH IpAdana (PHCYHOK M.4) mpuHHEMAaeTCcs
ce= 1,0 B ciy9asnx:

OTHENBHO CTOSIIUX IPHYaIbHEIX YCTOEB;

CKBO3HEIX KOHCTPYKIMHA IIpHYANa;
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IpH yrile IpAYaTHBaHAL 0. > 5°.

3nagenue ko3 dunuenta c. = 0,9 TpuHUMaeTCS B CIIy9asX:
CIJIOITHOH KOHCTPYKIUH IpuYaa,

IIpH YTJIe IPHYaTHBaHus o, < 5°.

a o

e

a — CIUTONTHAS KOHCTPYKIHSA; 6 — CKBO3HAA KOHCTPYKIHA

Pucynox M.4 — THNbI KOHCTPYKIHH NPHIAIA

M.6 Onpeneienne ko3 gpuuueHTa KeCTKOCTH Cs
Jlms OTGOMHAKOB, BEIIOJHEHHBIX W3 ManonepopMHpYEMBIX MATEPHANIOB (6erom,
HepeBo, monmmsTWIeH (B BUme OpycheB), pesuHa tommuao#t Menee 150 MM), chemyer

HOpEHAMATE K03(QUITHEHT KECTKOCTH Cs = 0,9.
Tlpy DpHMEHEHMA MATKHX PE3HHOBBIX (kaKk MpaBuNO, MOJIBIX) oT6oiiHuKoB (TIPH

tommure 6onee 150 Mm) ¢=1,0.
M.7 Dmeprus E4, xJIK, KOTOPYIO NOIDKEH MOTaCHTh OTOOMHEK, C YIETOM CIydJaHBIX
CTOJIKHOBEHHiI, OIMHMOOK IIepcOHAla, HeHCIpaBHOCTeH, KOMOMHAIMM 3THX (paxTopoB

ompeesseTcs o Gopmyie
EA = 'YsEq 4 (M7)

e s — ko3 dunuenT 6e30nacHOCTH, IpAHAMAEMEIH 110 Tabame M.2.
TIpy HATMYAE Ha NPHYATEHOM COOPYKEHHH CHCTEMBI KOHTPOI 3a IepeMeImeHHAMH
CY[IHA H €T0 CKOPOCTHI0 K03(QHIIMEHT s IPHEAMACTCS PABHOM 1.0,

Tabnuma M2

Tun cysHa Ys
TaHKepHI, CyXOrpy35l, TPY30BbIE Cy/ia BONOH3MEINCHHEM meree 20 TBIC. T 1,75
6onee 150 TBIC. T 1,25
KoHTelHepOoBO3bl BOAOH3MEIICHHEM menee 50 TwIC. T 2,0
6onee 150 TEIC. T 1,5
Cyjia ¢ rOpH30HTAIBHEIM CIOCOOOM TOTPY3KH, NIapOMBI 2,0
Byxcupsl, paboure cysia H T.IT 2,0
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Iprnoxenne H

Omnpenenende ycH/IHi B MBAPTOBHBIX KAHATAX

H.1 ®opmynsl, NpHBEAECHHBIE B HACTOAIMEM IPHIOKEHHH, IPHMEHSIOTCA IIPH
OIpeNeNeHAN YCHIMM B OTHENBHBIX MIBAPTOBHEIX KaHATaX C yd4eTOM (haKTHUECKOH CXEMBI

IMIBAPTOBKH CYIHA, YTJIOB HAKIIOHA M JUTMH OTJENBHEIX KAaHATOB.
H.2 Onpepenenue ycmmmii N;, xkH, B OTAENBHEIX IMBapTOBHEIX KaHaTax Ha TyMOBI

HpHYana, Ipd KOTOPEIX CTOSHKa GyaeT 6e301acHoM, BEMICILIOTCS IO hopMyiam:
UL HOCOBOM M KOPMOBO# IPyIIN IPYOKMMHBIX IIBAPTOBHBIX KAHATOB

;= .O’GQ"" - ,,1 i (H.1)
sino; cosfB; l,.ZrI/lj
j=l

JUIA IPOOOJIBHEIX IMBAPTOBHEIX KaHATOR H IIIIPHHTOB

N, =— Nt nl , H.2)
sina,; cos P, LY 1/1,
i J
J=

rae  li— ayvHA MIBapTOBHOTO KOHIIA, B KOTOPOM JeHCTByeT yeHiaHe Ni, M;
l; — NnvHEI IMBApPTOBHEIX KOHIIOB B rpymme, M (=1, 2, ..., ny);
7 — YACJIO IIBAPTOBHEIX KOHIIOB B IPYIIIE;
; — YTOJI MEKY POEKIHeH IIBAPTOBA Ha FOPU30HTAIBHYIO INIOCKOCTh ¥ THHHEH

KOpJoHa prdana (pucyHok 17), rpaxn;
Bi— yron Mmexny JmHEHeH medcTBHS CHNBI N; B €€ NPOEKIHEH Ha TOPU30HTANBHYIO

IJIOCKOCTE, Ipaj;
O,t » Niot — COOTBETCTBEHHO TOIIEpedHas W HPOJOJBHAs CocTapimromue, KH, or xedcTBHA

BeTpa H Te4eHHs, ompejenseMsie 0 6.4H 6.5C yd4eToM 3KpPaHHPYIOIIEro
NEHCTBHS COOPYKEHMH /T Pa3AYHEIX 3HAYeHHH CKOPOCTH BeTpa Vi, M/C.
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prnoxenne IT

HUcnbiTaHHE JbJAA HA OJHOOCHOE CiKaTHe

OT6op, H3roTOB/ICHHE H MOATOTOBKA 00Pa3M0B K HCILITAHHIO

O6pasup! npaa oTOHparoTca w3 N CIIOEeB JEASHOTO MO Tak, YTOOBI HX JUIMHHEIE OCH
GBLTH EPIEHUKYIIIPHBL K HAPABIEHHIO POCTa KPUCTAILIOB; IIPpH 3TOM N = 3.

OG6pa3ns! J1b1a W3rOTABIMBAIOTCS B BHJIE IPH3M KBaIpaTHOTO CEYECHHS WK [UIMHIPOB
KpyIJIOro Ce4eHHsS ¢ OTHOINEHHEM BEICOTEI K IMHpHHE (Ouamerpy), paBHBM 2,5. IllupuHa
obpasna momkHa He MeHee d9eM B 10 pa3s mnpeBeOUATh CpPEJHWE ITONIEPEYHbIH pa3Mep
KpHCTaJlIa, ONpe/Ie/IIeMbIi T0 JaHHBIM KPHACTAIIIOrpadudecKoro HCCIeTOBaHMUA.

OtxiIoHeHHe pasMepoB 00pa3LOB OT CPEIHHMX B CEPHH HE JOIDKHO ObITh Gomee +1 %.
IToBepxHOCTE 00pa3OB JOIKHA OBITH INIANKOM, POBHOM, 6e3 TpeImuH, CKOJIOB, PaKOBHH,
3ayCEHIEB H OPYTHX Ae(EeKTOR.

Ilumaanpudeckwe o0Opasmer  cloeQyeT H3rOTOBISTE Ha TOKApHOM CTaHKe, a
IpH3MaTHYeCcKHe — Ha TOPU30HTANBHO-(GpE3epHOM CTAHKE.

I'panu npusmarmdgeckux o0OpasmoB pexoMeHAyeTcs o0pabaTeBATE IIONAPHO IBYMS
(bpe3aMu, yCTaHOBIICHHEIMEA Ha OJHOM Bally C PACCTOSHHEM MEXIy HUMH, PaBHEIM INHPHHE
obpasma npu o6paboTke GOKOBEIX IpaHEM, U C PacCTOSHHMEM, PaBHEIM BBICOTE 0Opa3sla mpu
00paboTKe OIOPHBIX I'paHeH.

Ilepen ucmeITaEAEeM 00pa3IEl HCCIEAYEMOrO CIIOSA BHEIIEPIKHUBAIOTCS He MeHee 1 4 mpH
TEMIIEpaType CIOA f;, ONpelesieMOl IO AaHHBIM HCIEITaHWM, a IPH HX OTCYTCTBHH — IIO
pacYeTHOMY pacIpe/IeICHHIO TEMIIEPATYPEI BHYTPH JIEASHOIO IOKPOBA.

O6opynoBanue

HcneitaTensHble MAIMHHBL JODKHE! OBITE YCTPOEHEI [0 THILYy MAlIHH C YIIPaBIIfeMOHR
cxopocThio Aeopmarmn. Haubonsmas cozmasaeMas MallHHOM Harpyska JOJDKHA He MEHee
4eM B J[BA pPa3a MPEBBINATh pa3pyINaroNIyIo Harpy3Ky IS HCIBITBIBAEMBIX 00pa3IoB.

HcneltaTenpHele MAalOWHEL JOIDKHEI OBITE C aBTOMATHYECKOM 3allCBI0 KPHBOH
«Harpys3ka — nepopmamus» u obecneddBaTh W3MEpPEHHE HArPY3KH C IIOTPEITHOCTHIO

He bonee +5 %.

IlpoBenenme HenbITAHMIA

OOpasiel  CKEMAaKOTCA BIONE JUIMHHBIX oceil. OO6pasmpl HCCIHEAYeMOro Cliof
HCHBITHIBAIOT IIPH TEMIEpaType f; H MMOCTOSHHOM CKOpocTH AedopMaimy, MPUHEMAEMO# IJIL

IIPECHOBOJIHOIO JIbJ]a paBHOH €, =3-1 0, ¢!, ams MOpCKOro Jisjaa — mo Tabmume I1.1.

Tadbnuma IL.1
Temnepatypa meaa B i-M cioe 4, °C -2 -10 —15 —23 ¥ HIKe
3navernme &, =3-107, ¢! 0,5 1,5 2,0 3,0

O6paboTKka pe3yILTATOR

Paspymaromee manpspxkenue (IPOYHOCTE HA OJHOOCHOE CXKaTHe) IUIsS Kaoro obpasna
C;, MIla, Bermcnsercs no popMmyie
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C, =—(P";“)f', (TL1)
rae (Pmex); — paspymaromas (mAKOBas) Harpyska g Jj-ro obpasma, ompejenseMas
II0 AuarpaMme «Harpyska — aedopmanus», MH;
f— IIoma/p IepBOHAYANBHOTO IIONEPEdHOro ceueHns 0bpasna, M2,
3a pe3yNbTaT HCHBITAHMS CepHA 00pa3[oB HCCIEMyeMOTo ClIoA IPHHUMAETCS 3HaYECHHE
CitA;, toe Ci— cpemHeapudMeTHYecKOe 3HAYCHHE MapaUIeNbHBIX ONPEINENIEHMH IPOYHOCTH
IBJa Ha OHOOCHOE Cxkarre, MIIa, BErucgeMoe mo GopMye

¢=-%c, @2)
n j=1

I'JI€ 12 — YHCII0 UCIBITYeMEIX 00pasIoB;
Ai—cMm. B 7.4.

I'padpgeckd pesynsTaT HCOBITAHHS CepHH  00pasloB  HCCIEAYEMOI0  CIIOS
1300paxKaeTcss TOYKOH H ABYMS PaBHEIME OTPE3KaMu, OTIOXKEHHBIMH BBEPX M BHH3 OT 3TOH
TOYKH; TOYKa COOTBETCTBYET cpenHeapruMeTHIeCKOMY 3HAUEHHIO IIpeJieNia IPOYHOCTH JIB/Ia,
a OTpe30K — CpeIHeMY KBaIpaTHIeCKOMY OTKJIOHEHHIO CIIy4aiHOM HOTPEeIHOCTH H3MEPEHHH.
VYxa3aHHe 9HClIa HCIOBITAHHBIX 00pasIoB 00g3aTenBHO.

ITpumepE! rpadmyeckoro mpeacTaBieHAs Pe3y/IFTATOB MCIEITAHNYN HECKOIBKHX CEpHM
00pa3noB nmoxaszausl Ha pucynkax [1.1 u I1.2.

C ., MIla

X0’

6 s

0 8 -16 24&°C

* - Ipu3MarHyeckuil 1€n (pasmeps o6pasmos 25+2550 cm);
O - 3epHUCTEIH (CHExALIH) NN (pasMepsl 06pasnos 15x15x30 cm);
@ - BOJOKHHCTELA (mecToBaTO-ATOMb4aTEEN) NEX (pasmepsr 06pasuos 22:x22x45 cm).

Pucynox II.1- 3aBucEMoOcTh NPOYHOCTH NPECHOBOTHOrO JIbA2 HA OJHOOCHOE CiKATHE
(oupu mepexojie OT MJIACTHYECKOr0 pa3’pymieHHs K XPYNKO-IJIACTHYECKOMY) OT TeMOepaTypsl
(n=35)
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Pucynox I1.2 — 3aBECEMOCTEL HPOYHOCTH MOPCKOTO JIBJ2 HA OAHOOCHOE CKATHE (HPH Hepexoxe
OT IJIACTHYECKOr0 Pa3pymeHns K XpyIKO-IIACTHYECKOMY) OT KOJHYECTBA UKol ¢asnl (#=5)

Ha pucyske I1.2 L, — CONEHOCTS paccolia Bo JIBIY, %o, onpenesaemas mo hopmyne

v; =5, (0,532 = 49’_1 85]

(T1.3)

I

1

rze §; — CONEHOCTE Nba, %o
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Iprxoxenne P
I'psige! TOpOCOB

OHOJIETHAE TOPOCHI COCTOAT M3 IIapyca, KOHCOMHIHPOBAHHOTO CIIOS H KA/ MEHBIICH
poysocTd. KUk COCTOMT M3 9aCTHYHO 3aTBEPAECBIINX JISHIHBIX IIIBI0 MM OTAENBHBIX B0
C TPEHHEM TOJILKO MEMIy risi0aMu. Bonbmas 4acTe KOHCOJHIUPOBAHHOIO CIIOS — IIACTHHEI
cMep3merocs Jibaa. I 'eoMerpudeckuae GOpPMEI TOPOcOB BappHpyIOTCA. [Ipwm pacuéraXx MOXKeET
6BITH IIPHHEITO CHMMETPHIHOE IIONIEPEYHOE CEYeHHEe TOPOCa, Kak oKa3aHo Ha pucynke P.1.

4 2 1
AN~ | .
% — — L

N T T i"'—‘—

A

=

2\
\

S |
3 b i

I — mapyc; 2 — KOHCONMAUPOBAHHBIH CIIOMH; 3 — KHIb; 4 — pOBHBIH NEL;
ek — YTOJ KHIS; hu — BEICOTA Tlapyca; /1 — 3arTyGlIeHne KU, hc — TOJIIWHA KOHCONHU/IMPOBAHHOTO CIIO;

hk — PaccToiAHHE MEXIY HIDKHeH 9acTRIO KOHCOJMIHPOBAHHOIO CJIOA H KHIIEM
Pucynok P.1 —T'eomeTpHs OJHOJETHEr0 TOPOCA

Jlns mpodmas Topoca, MOKA3aHHOTO Ha PHCYHKE P.1, THIMYHEIE COOTHOLIEHHS JAHEI
kak h,=(18-2,0)hy, M =45k, m 6;=26°-30°. IlapameTp IIMpHHEI MOXCT
BapeupoBaThc 0T b=0 no b=5h,. IlopucTocTh KWL mapyca 3aBHCHT OT BO3pacTa
NEIOBOTO TOpOCAa W BapbHpyeTcs Ul pasiMYHBEX Mopckux obmacred. TonmuHa

KOHCOIHIHPOBAHHOI'O CI0A H3MEHACTCA 33 BpeMs XXHM3HH TOPOCA. HOPPICTOGTB KHJIA MOXET

m3meraTeeda ot 0,1 mo 0.4.
BepxHsag rpaHua ONEHKH IS TOPH30HTAILHOM JIE0BOM HArPY3KH OT JBHMXYINErocst
TOpOCa, MOXKET OBITH ITONy4eHA U3 YpaBHEHHS

Fp=F + I, (P.1)

rie F — Harpy3Ka OT KOHCOTHIMPOBAHHOM 9aCTH TOPOCa, OIpEAeNieMas Taloke Kak B 7.24;
F— Harpy3k# oT K@ TOpoca.
JIns BepTHKANBHBEIX KOHCTPYKIHM HarpysKa OT KIS TOPOCa MOXET OBITH OIperencHa

o dopmyne

Py "
F o= b kitle +2c¢, |- 1+ e , 2
k l-lhkk( 2 k}( 6bk] .
r/ie L — K03 bHUIEERT BHYTPEHHET0 TPEHHS, OIpeeseTcs no hopmyie
T [4SO+%£)’ (P.3)
119
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©} — YroJl BHYTPEHHETO TPEHHS;

¢, —cuemwienue (¢ y4éToM 3amema) JensHoro obpaszoBanus, Mlla, ompenensemMoe mo
OIILITHEIM JaHHBIM; TIPH HX oTcyTcTBrE npuaumaetcs ¢ =0,02-0,03 Mlla;

by — cpenmsia mupuHa nperpamsl 0o GPOHTY B 30HE AeHCTBHA JEASHOr0 00pasoBaHus, M

— stdexTHBHAS IUIABYy9YeCTh, onpenenseMas 1o Gopmyiie

Y. =(1-n)(p-p;)g. (P4)
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Iprnoxenne C

OcHoBHBbIE OyKBeHHEIe 0003HAYECHHSA

Vw — CKOpOCTB BeTpa, M/c;
T, — IPEBBINCHAE BEPIMUHEI BOJIHEI HAJl PACYETHEIM YPOBHEM, M;

T, — IOHH)XEHHE IIOJOIIBEI BOJIHEI OT PACYCTHOI'0 YPOBHA, M,

h — BEICOTA BOJIHEL, M;

A — JUIHHA BOJHEL, M;

k =27/ )\ — BonHOBOE YHCIIO, 1/M;

T — nepuox BOMHEL C;

0=27m/T — XpyroBas 9acToTa BOJHEL, 1/c;

¢ — CKOPOCTB BOJHEL, M/C;

h/\. — KpyTH3HA BOJIHEL,

Ah — IOJI0roCTH BOJIHEL

hi, i, Ti — COOTBETCTBEHHO BBICOTA, [UIAHA W IEPHOX BONH i-%-HOHM oOecmedeHHOCTH
B CHCTEME, M;

h, A, T —CcOOTBETCTBEHHO CPEIHHE BEICOTA, JIHHA H IIEPHOJ BOJIH, M;

d — rIyOuHa BOABI IPH PACYETHOM YPOBHE, M;

der — KpETHYECKAS [TyOHHA BOJBL, PH KOTOPOI IPOMCXOMUT IEpBOe 00pyINEeHye BOMH, M;
Deyy — TiryOHHa BOJIBL, IIPH KOTOPO# POHCXOMHT IOCTeAHee 00pyIIeHAe BOIH, M;

Q — cuira OT BO3[IEHCTBHS BOJIH Ha COOpPY KEHHE, mperpany, KH;

P — pactipenienenHas Harpy3Kka Ha €QHHHILY IUIMHEI COOPYKeHAs, Iperpansl, KH/M;

P — BOIIHOBOE JiaBnenue, klla;

p — INIOTHOCTE BOJEI, KI/M°; T/M°;

g — yCKOpeHHe CBOGOIHOTO IafieHus, M/C2;

@, B — yrox HakIOHa O0TKOCA (MM JHA) K TOPH30HTY, Ipaj;

R, - npezen npoYHOCTH Jbaa npH cxatad, MIla;
R, — mpenen npounocTy Jbza npe u3rube, MIla;
V' —CKOpOCTE MBHIKEHHS JISIIHOTO OIS, M/C;
h; — obecnedennas TOMIUEA POBHOTO JBJA, M.
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