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BBeneHue

HacTosimin cTaHaapT onUCLIBAeT BO3AENCTBUS OT 0BneaeHeHNs U MOXET ObiTb UCMONL30BAH MPU NPo-
€KTMPOBAHMU ONpeaeneHHbIX TUMOB KOHCTPYKLMA.

Ero cneayet ucnonb3oBatb coBMecTHO ¢ MCO 2394 u cooTseTcTBYIOWMMMU cTaHaapTamm CEN.

Hactosiumin cTaHaapT B HEKOTOPbIX aCNeKTax OTNMYaeTCa OT APYrUX MeXayHapoAHbIX CTaHAapToB, Tak
Kak ero TemMatuka HegoCTaTo4HO U3yveHa, a 4OCTYNHasa MHAopmMaLua No Hel HeyaoBneTBopuTenesHa. B ceasn
C 9TUM OH COAEPXKUT BornbLue, YeM B OObLIYHOM Criy4ae NOACHEHWI, JONOHUTENbHLIX ONUCaHWUIA U PEKOMEH-
Aauunin B NPUNOXKEHUAX.

MpOeKTUPOBLUMKM MOTYT NMonarartb, YTO MMELOT Bonee NonHyIo 1 aaanTUPOBaHHYIO K UX 3aaa4am nHdop-
Maumio Mo OTAENbHbLIM CreuuanbHbIM BOMPOCaM, YeM MPUBEAEHHAA B HACTOALWEM CTaHAaapre. OTO MOXET
6bITb CnpaBeanuBo, ocobeHHo B ByayuieMm. OfHAKO O4EeHb BaXKHO, YTOObLI NPOEKTUPOBLUUKA UCMONBL30BANK
HaCTOALLMM CTAHAAPT NOMHOCTBIO, @ He TONbKO ero OTAEmNbHbIE YacTu.

IMaBHas Lenb HacTosILLEro ctaHgapTa — nobyanTb NPOEKTUPOBLLMKOB 3a4yMaTbCs O BO3MOXHOCTM 06-
nefeHeHUst KOHCTPYKUMIA U NPeANPUHATL COOTBETCTBYIOLLME AEWCTBUS.

Mo mepe TOrO, Kak Bce Bonblie uHGOPMaLMU O Npupoae aTtMocdepHoro obneaeHeHnss CTaHOBUTCA
[JOCTYMNHOW B nocneaHue rogel, B ByayliemM MOXeT HacToATenbHO notpebosarbca 0OHOBNEHWE HACTOSILLEro
cTaHgapra.

PekomeHaauuv npuBeaeHbl B BUAE NpUMedaHuil nocre TekeTa, KoTopbiii OHU AOMONHAOT. OHU Bbigene-
Hbl MEHBLLUM pa3mepom wpudra. B pekomeHaauumax cogepxarcs UHPOpMaumsa U 3Ha4eHUs1, KOTopble MOryT
NOHaZ00OUTLCA NPY NPOEKTUPOBAHMMU, @ TaKXKe NPeACTaBIEHbl Pe3yribTaTbl, ONpeAeneHHO He0CTaTouHble ANA
HaCTOSILLErO CTaHZapTa, HO MOTYLLME BO MHOTUX Criydyasix ObITb MONE3HbIMM A0 TEX MOP, Noka B Byaywiem He
nosBuTcs Gonee nonHas u To4Has uHpopmaums.

Takum 06pas3om, NPOEKTUPOBLUMKM MOTYT UCMONbL30BaTb MHpOPMALIMIO U3 PEKOMEHAYEMbBIX NpUMeYa-
HWUW, HO OHU AOMXHbI NOHUMATb LiEfM €e UCMONbL30BaHUA, a TaKkKe y4YUTbIBaTh pPe3ynbTaThl HOBbIX UCCNEAOBa-
HUWA N/MNU N3MEPEHNIA, NOSTYYEHHbIE NOCNE N34aHUA HACTOALLIEro cTaHgapra.
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HAUMOHANBbHBIA CTAHAAPT POCCUUCKON ®EREPALUMN

OCHOBbI MPOEKTUPOBAHUA CTPOUTENDBbHbLIX KOHCTPYKLIVIVI
OnpeaeneHue rosfonegHbIX Harpy3oK

Foundations of the design of buildind structures. Determination of icing loading

DNara BBegeHuss — 2017—05—01

1 O6nacTb NnpyUMeHeHus

Hacroawumii ctTaHaapT npeaHasHadeH Ansg NPUMMEHEHUA Npu OnpeaeneHun Maccol rononeaa u BeTpoBoi
Harpysku Ha obneaeHeBLUYIO KOHCTPYKUMIO ANS CREAYIOLLMX TUNOB KOHCTPYKLIMIA:

- MayTbl;

- balHu;

- @HTEHHbl U @HTEHHbIE COOPYXKEHUS;

- TPOCbI, OTTSDKKWN, BAHTbI U T. A.;

- KaHaTHble Aoporu (NOABECHbIE A0POTK);

- KOHCTPYKLMKN FTOPHONbIXHBIX NOALEMHUKOB;

- 30aHKUA UMK UX 4acTu, KOTOPbIE MOTYT NOABEPrHYTLCA 0ONEAEHEHNIO;

- BbILLKM A8 crneumanbHbIX TMMOB COOPY>XEHWUMN, BKMIOYast MIMHUM aneKkTponepeaayn, BeTpsiHble TYypOuHbI
UT Aa.

ATmochepHoe obneseHeHue BO3AYLUHLIX AWHWUI JNEKTponepeaayn paccmaTpuBaeTca CTaHaapTamu
M3K (MexxayHapoaHasa anekTpoTexHnYeckas KOMUCcus).

Hacroawmn ctaHgapT cnegyet ucnonb3osatb COBMeCTHO ¢ MCO 2394,

n puMeyYyaHne — Bbiwe YNOMAHYTHI HEKOTOPbIE TUNLI KOHCprKLWII‘/'I, OAQHAKO HYXHO paccMmaTpusatb U Apyrue
TUNbI. MPOEKTUPOBLUMKN AOMKHBI AYMaTb O TOM, Kakue TUMNbl KOHCTPYKLUMIA YyBCTBUTENBHEI K HENpeaABMAEHHOMY obnefe-
HEHWIO, U NOCTYNaTb COOTBETCTBEHHO.

Bo MHorux cnyvasnx TONbKO HeKOTOpble YacTu COOpy)KeHVIﬁ crieflyet paccyuTeiBaTb Ha rononejHble Harpy3ku, Tak
Kak oHu 6onee yA3BUMBI K HENnpeaBUAEHHOMY 06ne,ueHeHmo, 4YeM COOpyXeHUue B LeNnoMm.

HeCMOTpﬂ Ha TO, YTO NPOEKTUpOBaHUE BO3AYLLIHbIX NIMHUA anekTponepegadu OTHOCUTBLCA K obnactu NPUMEHEeHUA
cTanfaptos MOK, NpoeKTUpOBLUMKU NPU XKeNaHUU MOTYT NOMb30BATLCA HACTOALYUM CTaHAAPTOM ANA MAYTOBLIX COOPYXe-
HWI1 NOA BO3AYLWHELIE NUHWUK aneKTponepeaaYn (KoTopble He paccMaTpuBatoTesl cTaHgapTamMu MOK).

1.1 O6wume nonoxeHusa

B HacTosLeM CTaHaapTe paccMaTpuBaloTca obLme NPUHLUMNLI onpeaeneHns Harpy3sku ot obnegeHeHuns
KOHCTPYKUMIA, TUNOB, yKa3aHHbIX B 1.2.

B Tex cnyvasx, koraa onpeaeneHHasi KOHCTPYKUUS NPSIMO HE OXBAaTbIBAETCA HACTOALMM MW UHBLIM
CTaHAAPTOM WMU PEKOMEHAALMSAMMU, NPOEKTUPOBLUMKW MOrYyT BOCMOSIb30BaTbCSl KOHUENUUEN HacTOALero
cTanaapra. OgHako nonb3oBateflb AOIDKEH BCErAa BHUMATENbHO OTHOCUTLCA K MPUMEHWMOCTM CTaHaapra
(pekoMmeHaaumm) K TOM UNu MHOW KOHCTPYKLIUMMK.

MpakTuyeckoe NpUMeHeHUe AaHHbIX, NPUBEAEHHbIX B HACTOSILLEM CTaHAapTe, npeanonaraer onpeae-
NeHHoe 3HaHWe O NnoLwlaake pasMeLleHus coopyxeHnsa. HeobxoaumMo UMETb KONMUYECTBEHHbIE CBEEHUS O
CTENEeHN «KHOPManbHOro» obneaeHeHusa (NeaoBbIX Knaccax) Ans paccMmarpusaeMmon nnowaaku. OgHako ana
MHOTMX PErMOHOB Takasa UHGopMaLUsa OTCYTCTBYET.

Uspanue ocpuunanoHoe
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Ho paxke B 9TUX CryYasx HaCTOALLMI CTaHAAPT MOXET ObITb NOME3HbIM, TaK Kak MECTHbIE METEOPONOrK
WM APYroOii ONbITHbIA NEPCOHan MOTyT MPOBECTU C 3anacoM Haafexallyto OLeHKy negosoro knacca. cnone-
30BaHMWe TaKoM OLIEHKM NpK NPOEKTMPOBaHUK BygeT cnocobCTBOBaTEL NOBLILLEHUIO 6E30MacCHOCTI COOPYXKEHUS
Mo CPaBHEHUIO C TEM, KOTOPOE NpoekTupyetca 6e3 yyeta npobnemsl 00neaeHeHus.

2 HopMaTuBHbIE CCbINKU

CregyoLme HOpMaTUBHbIE JOKYMEHTbI COAEPXKAT MONOXEHUS, KOTOPbIE BKMIOYEHbI B HACTOALLMIA CTaH-
JapT NocpefCcTBOM CChIMOK B €ro TeKCTe. [ns AaTUPOBAaHHBIX CCLINOK NOCNeaylowme n3MEHEHUa unu nepe-
CMOTP yKa3aHHbIX M3aaHuii He NPUMEHUMBI. B TO ke Bpemsi CTOPOHaM COrfaLLeHnsi HA OCHOBE HACTOALLEro
cTaHaapTa creayer U3blckarb BO3ZMOXHOCTb NPUMEHEHUS Hanbonee No3aHUX N3AAHUIA HWKEYKa3aHHbIX HOp-
MaTUBHbIX JOKYMEHTOB. [ANns HeAaTMPOBAHHbLIX CCbINOK NPUMEHSIOT NOCNeaHee n3aaHne HOPMAaTUBHOTO J10-
kymeHTa. ¥ yneHos MCO u M3K nmelorcsa ykasarenu akryanbHbIX MEXOYHAPOAHbLIX CTaHAapToB.

ISO 2394:1998, General principles on reliability for structures (O6Lwme NpUHLMNBI HAAEXHOCTU KOHCTPYKLIMIA)

ISO 4354:1997, Wind actions on structures (BeTpoBble BO3AENCTBUSA HA COOPYXEHUS)

3 TepMuHbI 1 onpeneneHus

B HacTosiLem ctaHaapTe NPUMEHEHbI CNeayoLmMe TEPMUHBI C COOTBETCTBYIOLLMMM ONpeeneHUsIMu.

3.1 HapacTaHue rononepa (accretion): Mpouecc HapacTaHus ronorega Ha NOBEPXHOCTM 00bekTa, Npu-
BOAALLMIA K pa3nn4HbIM TUNam obnegeHeHns KOHCTPYKLUMN.

3.2 ko3 chuumeHT nodosoro conporuBnenun (drag coefficient): KoadduyueHt copmbl ans 06bek-
Ta, KOTOPbIVA NCMONb3YETCH NPKU pacyeTe YCUNUI OT BETPA B HAMNpPaBleHUN ero 4eUCTBUA.

3.3 rononen (glaze): YucTbiin nea BbICOKOM NAOTHOCTM.

3.4 rononeaHoe Bo3gencTBue (ice action): BosaencTeme HapacTaiLlero rononeaa Ha KOHCTPYKLMIO,
paccMmatpuBaeMOe Kak Harpy3ka ot COBCTBEHHOIO BeCa rononeaa, a Takke Kak Bo3AencTBue BeTpa Ha obne-
OEHEBLLYIO KOHCTPYKLMIO.

3.5 nepoBbiit knacc;IC (ice class, IC): Knaccudukauus xapakrepucTuy4eckoro (HOpMaTuBHOro) 3Have-
HUA rONONEAHON Harpy3ku ¢ npeanonaraeMbiM NEPUOAOM NOBTOPSAEMOCTU B cpegHem oaAuH pa3s B 50 neT Ha
KOHTPOJNIbHOM rofioneaHoOM KOJIrIeEKTOope, pacnosioXkeHHOM B onpegeneHHoOM MecTe.

3.6 BHyTpMoOnauHoe oo6neageHeHue (in-cloud icing): ObneaeHeHne, BbI3BBAHHOE NEPEOXNaXKAEHHbIMM
KannamMmun Bogbl B obnakax unu TYMaHOM.

3.7 obnepeHeHue BcneacTBue aTtMmocepHbix ocaakoB (precipitation icing): ObneaeHexune, npu4u-
Hamu KOTOPOro MOryT ObITb:

a) nepeoxna)KaeHHbIN 4OX4b UK U3MOPOCH;

b) HakonneHne MOKPOro cHera.

3.8 nepuop noeropsaemocTu (return period): CpeaHee KONMYECTBO MET, B TEYEHME KOTOPbIX B CTATUCTU-
YEeCKOM CMbICIe NponcxoanT ogHOKpaTHOE NpeBbILLeHne yKa3aHHOro B03,£lel7ICTBI/IFI.

MpumedaHwue— [ANWHHLIA Nepuos MOBTOPAEMOCTU O3HAYAET HU3KYIO UHTEHCUMBHOCTb TpaHCrpeccuu
(T. e. SIBNEHUE NPOUCXOANT PELKO), @ KOPOTKUIA NEPUOL NMOBTOPSEMOCTH O3HA4aET BbICOKYH MHTEHCUBHOCTL TPaHCrpeccum
(T. e. IBNEHME NPOUCXOAMT YacTo).

3.9 uamoposb (rime): Benbii nea ¢ BKIIOYEHMEM BO34yXa.

4 O603HaueHuda

B HacToswWEeM cTaHaapTe NPUMEHSIIOTCS cneaytolime 0603HaYEeHUS:

C,  — ko3phuumeHT NoboBOro ConpoTMBIEHNA 00neaeHeBLLEro 00bLEeKTa;

00’3 — k03ppuumMeHT NoBOBOro ConpPoTUBNEHNA Ana 60NbLIMX 06BLEKTOB (LULMPUHON > 0,3 M);
Co — K03(pchuLmeHT NoboBOro CONPOTMBMEHNA 00bEKTa, CBOBOAHOrO OT rononeaa;

D — AMaMeTp NpupocTa rofionega unum nonHas wrupuHa obbekTa, BKoYas ronones, Mum;
F, —ycunue ot setpa, H/m;

L — ANWHA CTEHKU ronorneaa, U3MepeHHasa ¢ HaBETPEHHOW CTOPOHbI, MM;

m  — Macca OTNOXeHMUIi rononeaa Ha MeTp AMUHbI, Kr/M;

2
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my, — maccarononeaa Ha GonbLumx 06bEKTAX, Kr;

T — nepuoa NoBTOPSAEMOCTH, roA;

t — TONLWMHA NbAA, MM;

t — Temneparypa Bo3ayxa, °C;

W  — wupuna obbekTa (Bknovas nea), nepnenaukynsapHas HanpaeneHuIo BETPa, MM;
o — yron Mexay HanpasneHWeMm BETPpa U NPOAOSbHON OCbI0 0OLEKTOB, rpaj;

v — NNOTHOCTB NbAA, Kr/MS;

0 — Yron araku BeTpa B BepTUKanbHOW NNOCKOCTH, rpaj;

Mnowaab OTKPLITOro yyacTka
O6wasn nnowaab y4acTka B npegeriax Hapy>KHbIX rpaHuL

A

— KO9(hPULIMEHT CNNOLLUHOCTHU:

! — NOBBLILLIEHHOE 3HAYEHWE T, BbI3BaHHOE 00neaeHeHneMm, AN NPMMEHEHUS B pacyeTax;
o — KO3(PPULIMEHT COMETAHUNA.

a

5 Bo3spgencreus or ooneaneHeHus

5.1 O6wKe nonoxeHun

OCHOBHbIE BO3AeiCTBMA OT 06reaeHeHNs — 3TO NOBbILEHHbIE BEPTUKATIbHbIE HArpy3ku Ha obnegeHes-
LUYIO KOHCTPYKLMIO 1 NOBLILUEHHOE N0GOBOE CONPOTMBAEHME, BbI3bIBAEMOE YBENUYEHMEM HABETPEHHON NNO-
waau. MocneaHee MOXET NPUBECTU K GOMbLUMM BETPOBLIM HArpy3kam, YeMm Mpu OTCYTCTBUU 0BrNeaeHEeHuUs.

MpumMmeyaHune—BHacToseM pasfene onUcaH MexaHU3M BO3AEACTBUA roforieHO| Harpy3kn Ha KOHCTPYK-
umMto. ATO NOMOXET MPOEKTUPOBLYMKEM fyylle NOHATE AaHHOE ABAEHWE W MO3BOMUT UM UCTONb30BaTh HACTOSILLMIA CTaH-

AapT daxe B crnyyanaX, He ONUCaHHbIX B HEM.

5.2 CTaTuvyeckue Harpysku ot obneaeHeHus

PaznuyHble TUMbI KOHCTPYKLUMIA NPOSIBASIIOT BOSbLUYI0 UMM MEHbLUYIO YyBCTBUTENBLHOCTL K obneaeHe-
HWI0. HEeCKOnNbLKO TakuX MPUMEepOoB NMPUBEAEHO HUXE:

a) PacTsiHyTble CTanbHbI€ TPOCHI, KAHATbI, OTTSXKKM U T. 4. 06bIMHO OYeHb YyBCTBUTEMNBHbI K 06negeHe-
HWIO; COOTBETCTBEHHO, OHO MOXET NMPUBECTU K 3HAYMTENbHOMY MOBBILLEHUIO PACTArMBAIOLLUX YCUNUIA B STUX
3MeMeHTax.

b) ToHKue peLueTyaTblie KOHCTPYKLUUU, B HACTHOCTM MaYTbl C OTTAXKKaMu, YyBCTBUTESbHbI K BO3pacTaHuio
OCEBbIX CKMMAIOLLMX YCUIUIA C POCTOM 00NeAEHEHUST KOHCTPYKLUN.

C) AHTEHHbI U aHTEHHbIE KOHCTPYKLMW NErko NoABEPraioTCA Neperpyskam npu Bo3pactaHuu rononena,
€CINU OHU He BbINKn NpeayCMOTPeHbl. B yacTHOCTM, HeBonbLUMEe KPenexHble AeTanu He BblaepXXUBaroT rnpu
100aBMNeHNM MOBLILLIEHHOW HArpy3kuM K ApyruM BO3AENCTBUAM, TaK Kak nea cnocobeH ¢ NerkocTbio yaABOWUTb
HOPManbHYIO Harpy3ky.

d) «MpoBucaHme nbaa» Ha HEHECYLUMX 3MeMEeHTaxX MOXET 0Kas3aTbCA paspyLumTenbHbIM. Henecyuiue
3MeMEHTbI, TaKne Kak aHTeHHbl U TPOChI, MOTYT NOABEPraTbCa BO3AENCTBUIO HE MPEAYCMOTPEHHbIX rornones-
HbIX Harpy3o0K, Tak Kak neg NpoBMUCAET Ha ArNeMeHTax, MOKPLIBAET UX UNK AaBUT Ha HUX. [1pu 9TOM Takoe BO3-
[IeNCTBUE MOXKET 0Ka3aTbCs 3HAYUTENbLHO Bornee BbICOKUM, YeM 0Obl4HAsA Harpyska oT Ux obneaeHeHus.

e) Harpyska oT HapacTaiooLero rononeaa MOXeT Nerko npuBectu k aedopMauun Unm fnoBpPEXAEHUI0
3MEeMEHTOB Orpa){aatoLLmX KOHCTPYKLMI (OOLLMBKM U T. A1.) U BbI3BaTb UX Pa3pyLUEHUe, eCcnu nej He copocUTb
npexae, Yem ycunusa 3Ha4uTesibHO BO3PacTyT.

5.3 Bo3gencTBue BeTpa Ha obneaeHeBlLIUe KOHCTPYKLUU

Takue KOHCTPYKLMK, KaKk MayTbl U GaLuHK, BMECTE C HATAHYTBLIMW CTaNbHLIMKU TPOCAMK, KaHaTamu, OT-
TSOKKAMU U T. 4., ABNAIOTCA YYBCTBUTENbHBIMMU K MOBLILLEHHOMY JI060BOMY CONPOTUBIEHNIO BETPA, BbI3BAHHO-
My oGrneaeHeHuemMm.

BerpoBoe Bo3feiicTBe HA 0BnegeHeBLUNEe KOHCTPYKLMKU MOXKET PacCUMTLIBATLCA MO TEM Ke MPUHLU-
nam, 4YTO U BO3AENCTBUE HA KOHCTPYKUMU, CBOGOAHbIE OT rononeaa. OgHaKo Kak pasmepbl KOHCTPYKTUBHbIX
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3MEeMEHTOB, TaK U KO3(pduLUMeHTbl NOGOBOr0 CONPOTUBIEHUS NOANEXAT U3MEHEHUIO. MosTOMY rnaBHas 3a-
Jaya HaCTOSAILLero ctaHaapTa 3aknoyaeTca B TOM, YTOObI onpeaenuTb NpaBunbHbIe 3HAYEHUS:

- pasMepoB W BECA rornoneaHbIX OTIOXKEHUN;

- (pOpPMbI roNONeaHbIX OTNOXEHWU;

- k03hhULMeHTOB NMOBOBOrO CONPOTUBMEHUA FOSIONEAHBIX OTNIOXEHUN.

5.4 lnHaMuyeckue Bo3aemncTBUA

BaxHbIMU AUHAMWUYECKMMU XapaKTEPUCTUKAMKU COOPYKEHUA ABMAIOTCA €ro COOCTBEHHbIE YaCTOThI.

OO6bI4HO COBCTBEHHbIE YaCTOThbl COOPYXEHUA 3HAYMTENbHO CHUXAIOTCA B YCNOBUAX CUMbHOIO obneae-
HeHns. 3TO BaXHO Npu NpoBeAEHUU AUHAMUYECKUX UCCNEN0BaHUIA, TaK KaK HU3KWe YacToThl, Kak npasuno,
ABNAOTCA PELUAIOLLUMU.

Kpome Toro, npu usmeHeHun popmMbl NONEPEYHOrO CEYEHUA BCEACTBME HapacTaHWA rononeaHbix oT-
NOXEHUI MOXET NOTpeboBaTLCA NPOBEAESHUE AMHAMUYECKUX UCCIEA0BaHMIA. Hanpumep, 9KCLUEHTPUYHBIN Npo-
hunb rononeaa Ha TPoCce UM OTTSXKKE MOXKET BbI3BaTb a9POANHAMMYECKYIO HEYCTOMYMBOCTb, KOTOPAs BEAET K
BO3HUKHOBEHWIO CUNbHBIX KonebaHui (HanpumMep, ranonupoBaHuto). Takxke NonHOCTLI0 0BneaeHeBLUIME CEKLUM
MauT MNK BbILLEK MOTYT BbI3BaTb 0Opa3oBaHue BUXPEN, YTO NPUBEAET K NOMNepeYHbIM BETPOBLIM KOnebaHusaM.

OcbinaHue rononeaa ¢ KOHCTPYKUMUM CNOCOBHO BbI3BaTb CEPbE3HbIE AMHAMUYECKUE BO3AEWCTBUSA U Ha-
NPSHKEHUA B KOHCTPYKUUKM B 3aBUCMMOCTM OT TUMAa KOHCTPYKUUW, KONUYECTBa WU CBOWCTB roronena. Takue
AVHaMUYeCKue BO3AENCTBMS TPEOYIOT U3ydYeHUus, ecrnu paccmaTpuBaemas KOHCTPYKLMA OKaXKeTcs YyBCTBU-
TENbHON K HUM. OnsA CUNbHO 00MneAeHeBLUMX OTTSKEK MaqT HeOOXO0AWMO YYUTbIBATb TaKXKE 3HAUUTENbHbIE
AMHaMu4eckue subpauum, KOTopblie BOSHUKAKOT Npu OCbinaHuu rononeaa (cm. pasgen 10).

MpuMevyaHUue — [aHHoe ABneHne nNpuBoguno K NOSTHOMY paspyLUEeHUHO OYeHb BBICOKUX MadT C OTTsKKaMu.

5.5 MoBpexaeHus, Bbi3biBaeMble NagalolWMM NbAOM

Ecnun KoHCTpyKUMA obneaeHena, To paHo UMW NO34HO Nef HA4YHET ¢ Hee oTnaaartb. OTnageHue ronone-
aa MOXeT ObITb NOMHbIM NN (YaLle) YaCTUYHbIM.

OnbIT NOKa3bIBAET, YTO OTNaAeHue rononeaa HayMHaeTcs 0ObIMHO NPU NOBLILLEHMU TemnepaTypbl. Kak
npasuo, CMoW ronorieaa He CTanBaeT C KOHCTPYKUMK, a pa3pyLuaeTca nog AeNCTBUEM ManbiX NepeMeLLEHUI,
Bubpauuii U T. M. 1 OTBANMBAETCA NO YaCTAM.

M3bexaTb nageHns nbaa NPakTMYECKU HEBO3MOXKHO, NOITOMY JaHHOE AIBNEHNE CneayeT yYuTbiBaTb Ha
CTagumn NPOEKTMPOBAaHUA U BbLIDOpA NNOLAAKK ANsi COOPY>KEHUS.

Mpu nageHum ¢ GONbLUOK BLICOTbI NIed MOXKET NOBPEAUTL HECYLLME U HEHECYLLME (aHTEHHbI U T. 4.) ane-
MEHTbl KOHCTPYKUMK. OLEHUBAs PUCK NOBPEXAEHUSA SNEMEHTOB KOHCTPYKUUW, 0c060e BHUMAaHWE yaensaioT
BbICOTE NageHus nbaa, Tak Kak npu Oonbluel BbICOTE BO3PACTAlOT AMHAMUYECKWE YCUNUA OT naaaloLero
nbaa. Ansa 3awmTbl KOHCTPYKLMIA OT MOBPEXAEHUSA MU AN MMHUMMU3ALUMW NOBPEXAEHUN UCMOSNL3YIOT Cneuu-
anbHYIO 3aLLUMTY B BUAE 9KPAHOB.

MpumMedaHue— O «npoBucaHUK Nga» cM. Takke nepeuncriedune d) 5.2, o HecumMMeTpudHOM oBneaeHeHUN
oTTaxeKk — pasfen 10 n o nageHnn ronorneaa ¢ KOHCTPYKUUin — pasaen 11.

6 OcHOBbI aTMOc(hepHOro obneaeHeHUst

6.1 Oowume NonoxeHus

BhipaxkeHue «aTtmoccepHoe obneieHeHue» BKIIOYAET B cebs BCe NPOLECChl, NPU KOTOPLIX NepemeLua-
lowmecs unu nagatoLme Kannu Boabl, A0Xb, 13MOPOCH UMM MOKPbIA CHEr B aTMOCd)epe HauuHaIoT npumep-
3aTb UM NPUNKUNaTh K MOBOMy 00bEKTY, HaXOAALLEMYCS HA OTKPLITOM BO3AYXe.

B Hacrosiulem pasaene paccmaTpuBaloTCs npouecchl 00pa3oBaHuA rononeaa U Tunbl obneaeHeHus.
TeopeTuveckue onMCaHus AaHHbIX NPOLECCOB NpUBEAEHbI B NpunoxeHuax C n D.

MpuMedaHune— B oTnnune oT TakKMX METEOPONOrMYECKUX NapaMeTpoB, Kak TeMnepartypa, ocagku, BeTep u
BbICOTa CHEXHOrO NOKPOBa, AiaHHble 06 obriejeHeHMU HOCAT KpaiiHe orpaHNYEHHbIA XapakTep.

LLinpokoe pasHoobpa3sne MeCTHLIX ToNorpauyeckux 1 KNMMaTuyeckux YCnoBuii, a Taloke ckyaHasa uHdopmaumsa o6
obnegeHeHWN 3aTpyaHAIOT CTaHAAapTM3aLMIO roNnoneAHbIX BO3AEHCTBUIA.

Bce ato TpebyeT npoBeeHNs COOTBETCTBYIOLLUX UCCIIEf0BaHUI Ha MECTHOM (HaUWOHaNbHOM) YPOBHE; NPU 3TOM Ta-
Kue uccnefoBaHus cnegyert npoBoguTh Ha 6a3e HacTosiLLero cTaHaapTa (cM. npunoxeHue B). HactosTenbHo HeobxoanumMo
NPUCTYNUTbL K CpaBHEHUIO COBpaHHbIX AaHHbLIX U K 0BMEHY OMBITHEIMU AaHHBIMU, Tak Kak 3To 6yaeT cnocobeTBOBAaTL NO-
BbILUEHWIO Ka4yeCcTBa 3HaHWUIA B 3TOW 06racTu U HaKOMEHMIO HEOBXOAMMBIX AaHHbLIX ANA nocneaylowein AeTanbHoON pas-
paboTku cTaHgapTa Nno atMocepHOMY 0bneaeHeHuUto.

4
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Heobxoanmo cobpaTb noapobHyto nHdopMaLuio 0 YacToTe obriefjeHeHNs, ero UHTEHCUBHOCTU U T. .

C 3ToW Uenbo MOryT NPUMEHSTLCA criefyiolyue MeToabl:

- A — c60p UMerLNXCH ONbITHBIX AaHHbIX;

- B — mopenunpoBaHune obnefeHeHns Ha OCHOBE U3BECTHBIX METEOPOOrMYECKUX AaHHBIX;

-C— npAMble MHOIONETHUE U3MEepEeHUA rononepa.

MeTtoa A adpdpekTUBHEe Ha HayanbHOM 3Tane, Tak Kak OH Mo3BOMSAET BLICTPO NONMy4YUTb MHPOPMALUIO B AOCTaTOY-
HoM o6beme. OgHako Npu sToM ByaeT HeobXoAUMO UMETL pasHble TUMbl KOHCTPYKLUIA, YCTAaHOBREHHbLIX B Haanexaimux
MecTax, ¢ TeM 4To6bl cobpaTb AocTaTouMHO OBLIMPHYIO MHGOPMaLMIO O YacToTe U UHTEHCUMBHOCTU obnefeHenna. Ana
3TOro NoTpebyeTca KOHCYNBTaLms ONbITHLIX CNELWAnUCTOB B JaHHLIX 06nacTsix, Hanpumep LITaTHLIX COTPYAHUKOB Tene-
KOMMYHUKaLWOHHBIX U SHEPreTU4eCcKUX KoMNaHuid, MeTeopornormyeckoit cnyxobel U T. 4. PekoMeHayeTcs HauMHaTL ucene-
AOBaHWA UMEHHO C 3TOT0 METOoAa B OXUAAHUM Pe3ynbTaToB NPSAMbIX U3MepPeHUid B paMmkax metoga C.

[na metoaa B 06bIMHO TpebytoTcst 4ONONMHUTENBHLIE AaHHbIE UIK AOMYLLEHUS O NapaMeTpax.

MpuHUMNEl MogenupoBaHus roronega npefcrabneHbl B npunoxeHusix C u D.

Ana metoga C cnepgyeT UCNONb30BaTb CTaHAAPTM30BaHHbIE M3MEPUTENbHLIE YCTPONCTBA, HAXOAALWMEC B YCNOBU-
AX, COOTBETCTBYIOLLUX NIoLafKe CTPOUTENLCTBA, UK Ha AeiACTBYIOLLeid CTpOUTENbHON MroLjagke.

OueHb BaXKHO, YTOOLI U3SMEPEHUA NPOBOAUITUCH MO OnpeAeneHHON CTaHAapTHOW METOAUKE, ONUcaHUe KOTOPOiA Npu-
BeAeHO B MPUNOXEHUU B.

V|3Mep6HI/IF| crnefyet NpoBOAUTL Ha NPOTAXEHUU A0CTaTOYMHO ANIUTENbHOro nepuoga BpeMeHu, ¢ Tem 4ToObI HaKo-
nuThL HafiexHyto 6asy AaHHbLIX ANA nocneayowero aHanusa. lepuoa M3aMepeHmnii MOXeT COCTaBNATL OT HECKONbKUX NeT
A0 NeCATKOB JNeT B 3aBUCUMOCTU OT ycnosmﬁ.

Mpn 3TOM He UCKIIOYAIOTCA N KPaTKOBPEMEHHbLIE CEpUU U3MEPEHWUI, KOTOPbIE MOTYT M3Y4aTbCA UNW OTAENLHO, UNK
COBMECTHO C pesynbraraMmu AnUTENbHbIX METeoposiornieckux HabnogeHuin cTaTMcTUYecKUMU MeTogamm unu (nydwe)
q)I/IBM‘-IeCKI/IMM MeTogaMu B coMeTaHUU C TeopeTU4eCKUMMU Mo eNnsamMn.

6.2 Tunbl oOneaeHeHunA

6.2.1 Oowme nonoxeHus

ATmocdepHoe obneaeHeHue TPaauLMOHHO KrnaccuuumpyeTcs COrmacHo ABYM PasnuyHbIiM NpoLeccam
oBpa3soBaHus rononeaa:

a) obneaeHeHne BcneacTene atMochepHbIX 0CAIKOB;

b) BHyTpPUOGnayHoe obneaeHeHune.

Mpu aTOM AngA Knaccudmkaumm AONyCcKaeTca UCNoNb30BaTh U Apyrme napaMmeTpbl, CM. Tabnuubl 1 1 2.

dusunyeckme CBOMWCTBA U BHELLUHUI BUA O0GneaeHeHnsa 3aBUCAT OT METEOPONOrMYeckux ycnosui Bo Bpe-
Ms1 00pa3oBaHus rononega.

MomMMMO xapakTepuUCTUK, YKazaHHbIX B Tabnuue 1, Ans onucaHusA xapaktepa obnegeHeHnsa aonyckaercs
UCNONb30BaThb U APYrMe napameTpbl, TakMe Kak NPOYHOCTL Ha CXKaTue (TeKy4ecTb U paspyLUeHUe), MPOYHOCTb
Ha CABUr U T. A.

MakcumanbHasi TOMLWMHA CTEHKW rononeaa 3aBUCUT OT HECKOMbKUX (PaKTOPOB, CaMbIMU BaXHbLIMU U3
KOTOPbIX SIBMISIOTCS BNa)HOCTb, TeMNepaTypa U NpoaomHKUTENLHOCTL ronioneaoo6pasoBaHus.

[MmaBHbIe NPeanoChINKA AN CYLLECTBEHHOr0 obneieHeHnss — pa3mepbl OTKPbITOW NOBEPXHOCTU 0Ob-
eKTa 1 ero opMeHTaLus K HarnpasneHuto BeTpa npu rononeaootpasosaHun. bonee ageTanbHO AaHHbIA BONPOC
paccMmaTtpuBaeTcs B pasaene 7.

Tabnuuya 1— TunoBkble xapakTepucTUkK aTtMocdepHoro obnefeHeHns

MAoTHOCTE OBLYuIA BHELUHWIA BUI
Tun nbaa 3 AJresma n koresuns
KriM LigeT dopma
lononeg 900 CunbHas Mpo3padHblil | PaBHOMepHO pacnpeaeneHHas/cocynbku
MokpbIiA cHer 300—600 | Cnabasi(obpasoBaHue) | Benbiid PaBHoMepHo pacnpefeneHHas/skeLgHTpuIHas
CUnbHana (3amep3aHue)
TBepgas namoposbs | 600—900 | CunbHas MaToBblit OKCLEHTPUYHas, ¢ HaBETPEHHOR CTOPOHbI
Msrkas MaMopo3b 200—600 | OT cnaboi Ao cpeaHeit | beneli BKCUEHTPUYHasA, C HAaBETPEHHON CTOPOHBI

MpuMedaHne—Ha npakTuke rononenHble OTNOXeHUs 06pasytoTcs CrOAMM, COCTOALMMU U3 PasHbIX TUMOB
nbaa (cMm. Tabnuuy 1), 04HAKO € TOYKM 3pEHUSA MPOEKTUPOBLUMKa TUMbI Nba He TpebytoT Gonee AeTanbHoOro onvcaxus. B
Tabnuue 2 npusefeH obLLMi 0630p OCHOBHLIX METEOPOSTOTMYECKIX NapaMeTPOB, YNPaBNsoLLMX roNorefoo6pasoBaHneM.

O6nako unu TymMaH cCocTOSIT U3 MeNKUX Karenb BOALI UMW KpUCTannos nega. [axe ecnu TeMnepaTypa HaxoguTes
HWKE TOUKM 3aMep3aHus BOfbl, Kannu BOAbI MOryT OCTaBaTbCA B XUAKOM COCTOSIHWW. Takue nepeoxnakheHHbIe Kanim
HEMe/lIEHHO 3amMep3aloT MpU CTONKHOBEHUN C OObEKTaMU, HAXOASLLMMUCS B BO3AYLUHOM MOTOKe.
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Ta6nuya2 — MeTeoposiormyeckue napaMmeTpsbl, ynpasnsiowme aTMocdepHsiM 061eieHeHeM

Tun neoa Temnepatypa CkopocTb Pasvep CopepxaHue Bofbl Tvnosast NPOAO/IHKM-
A Bo3ayxa °C BeTpa M/c Kanm B BO3ayXe TeNIbHOCTb 0CafKOB
O6nepeHeHne BCneACcTBME aTMOCHEPHBIX 0CaLKOB
Fononen (3amepsawowmnin -10<fa <0 Nobas BonbLioii CpepgHee Yacsbl

[0XAb UM N3MOPO3b)
Mokpblit cHer 0<fg<+3 Niobas Xnonbs OueHb BblCOKOE Yacbl

BHyTpuo6navHoe obnegeHeHue

Fononep, CM. pucyHok 1 Cm. pucyHok 1 CpegHuii Bbicokoe Yachl
Teepgaa n3mMoposb CM. pucyHok 1 Cm. pucyHok 1 CpepgHuii CpegaHuii OHn
MaArkas n3moposb CMm. pucyHok 1 Cm. pucyHok 1 Mansbliii Huskoe [Hn

MpumeyvaHne 2— Ecnm CKOPOCTb NMOTOKA Kanesb BOAbl B HanpasfeHWn 0O6bekTa HMXe CKOPOCTU 3aMep3aHus,
TO Kaxgas kanns samepsaeT npexge, YeM crefylolias kanas ycneeT yaaputbCcs O TO e MecTo. B atom cnyvae obnege-
HEeHWe Ha3blBaeTCs CyXUM.

Mpu yBenMyeHUn notoka BoAbl 06/ejeHeHne CTaHOBUTCA BMIaXHbIM, TaK Kak He AOCTaTO4YHO BPEMEHU ANs 3aMep-
3aHMA Kanesb J0 CTO/IKHOBEHWUS CO CAeAyloWwnMn Kannsamu.

B obuiem cnyyae cyxoe obnefeHeHne NpuBOAUT K 06pa3oBaHuio pas/iMuyHbiX TUMOB M3MOPO3W (C cogepxaHnem
ny3blpbKOB BO3Ayxa), B TO BPeMs Kak BnaxHoe obnefeHeHne Bcerga npusoauT Kk obpasoBaHuto rononepa (TBepaoro u
npo3pavHoro).

Ha pucyHke 1 nokasaHbl napameTpbl, ynpaBasioLline obpasoBaHneM OCHOBHbIX TUMOB 06/1efeHeHus.

MnoTHoCcTb o6pasylolieroca nbfa U3MeHseTCA B LUMPOKOM AuanasoHe: Hu3kas (MAarkas u3moposb) — CpefHss
(TBEpAas n3mMopo3b) — BbicOoKas (rononeq).

CkopocTb BeTpa, M/c

MpnmevyaHne — C yBennyeHmnem copepxaHuma )KVI,EI,KOI7I BOAbl N YMEHbLUEHNEM pa3Mepa o6bekTa npouncxoanTt
CMelleHne KpuBbIX BNEBO.

PucyHok 1 — Tun obnegeHeHus kak (pyHKUUSA CKOPOCTU BeTpa U TemnepaTtypbl BO3gyxa

6.2.2 Tononep

Fononeg — Tun atmMocdepHoro ob6nefeHeHns, KOTOPbIA MMeeT caMylo BbICOKYl NAOTHOCTb. [ononep
o6pasyeTca u3 3amMep3aloliero fOXAA, U3MOPO3N UAN BHYTpuo6nayHoro obnefeHeHUa W, Kak npasBuao, npu-
BOAMWT K PABHOMEPHO pacnpefefnieHHOMY o06neeHEeHNIO.

Fononep moxeT NpuBecTM Takxe K ob6pa3oBaHWI0O cocyfnek; B 3TOM cnyyae nepn b6ygetr umeTb acum-
MeTpuyHylo opmy.

O6pa3oBaHWe rononefa BO3IMOXHO Ha N6bIX 06beKTax, Korga M3MOpO3b WMAW AOXAb UAYT Npu Temne-
patype HuXe TOYKM 3amMep3aHus.

MpumedyaHune — JleasHoii 4OXAb UM U3MOPO3b 06Pa3ylOTCs, KOrAa Ten/blii BO3AyX Ha BbiCOTE pacniasiser
KpUCTansbl CHera v o6pasyeT JOX/AeBble Karniu, KOTopble 3aTeM NaAalT W NMPOXOAAT Yepes nepeoxnaxAeHHblli coii Bos-
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Ayxa 6rusko k aemne. Takue TeMnepaTypHble UHBEPCUU MOTYT BO3HUKaTL B CBSA3W C TEMILIMU (pPOHTaMU UIW B JONMUHAX,
r4e XONoAHbIN BO3LYX MOXET OKa3aTbCsl 3anepThiM HUXe BepXHUX, Gonee TennbiX BO3AYLUHbLIX CrOeB.

TeMnepaTypa Ha NoBepPXHOCTM obneaeHeHMs Gruaka K ToYKe 3aMep3aHuns, U NoSTOMY XuiKas Boga nog AeicTBuem
BETpa U rpaBUTaLmn MOXeT oBTekaTb OOBLEKT U 3aMep3aTh Takke C NOABETPEHHON CTOPOHDI.

CkopocTb 06pasoBaHs rofionesa 3aBUCUT OT CriefytoLmMX (hakTOpOB:

- UHTEHCMBHOCTb aTMOCEPHBIX OCaZKOB;

- CKOPOCTh BETpa,

- TeMnepaTypa Bo3gyxa.

6.2.3 MokpbIit CHer

MOKpbI CHEr MOXEeT npunuMnaTb K MOBEPXHOCTU obbekTa Gnarogaps Hamuuuio cBOOOAHON BOAbI B
YaCTUYHO pacTasiBLUMX KpucTannax cHera. MosTtoMy HanmnaHue cHera NpoMCXOAUT B TOT MOMEHT, KOraa TeM-
neparypa Bo3gyxa HEMHOTO BbILLIE TOYKWN 3aMEp3aHus.

Ecnu nocne HanunaHmsa MOKPOro CHera TeMmneparypa CHU3UTCS, TO CHEr 3amep3HeT. MNMnoTHOCTbL U NpoY-
HOCTb HanunaHWa MOryT BapbMpOBaTLCS B 3aBUCUMOCTU OT MHOrMX (pakToOpOB, BKIIOYAs AOMIO pacTasBLUen
BOAbl U CKOPOCTb BETpA.

6.2.4 U3mopo3b

M3mopo3b — Haubonee obwumit TN BHYTpUoGnayHoro obneaeHeHns ¢ 00pa3oBaHUEM CTEHKM C Ha-
BETPEHHON CTOPOHbI NIMHENHbIX HEBpAaLLaeMbIX OOLEKTOB, T. €. 00bEKTOB, KOTOpbIE HE MOBOPAYMBAIOTCS BO-
KpYyr NPoAONbHOM OCK M3-3a SKCLIEHTPUYHON FONOSIEAHOM Harpy3Kku.

Mpu 3Ha4YUTENBHOM O0MeaeHeHMN HEDONbLUMX MUHENHBIX 0O LEKTOB NONEPEYHOE CEYEHUE CTEHKU U3MOPO-
31 UMEET MOYTU TPEYTONbHYIO (HOPMY, BEPXHUIA YTON KOTOPOM HanpaBrneH B HABETPEHHYIO CTOPOHY, HO MO Mepe
YBEMUYEHUS LWUMPUHBLI (AnameTpa) o6bekTa CTEHKM NbAa HAYMHAIOT U3MEHSATL CBOIO hopMy (CM. pasaen 7).

PaBHOMepHO pacnpeaeneHHbI Cnon nNbAa MOXET ChOPMUPOBATLCA TAIOKE B NPOLECCEe BHYTpPUOONnay-
Horo obnegeHeHus!, korga 06bLEKTOM SABMNSIETCS MOYTU FOPU3OHTANbHAsS «CTPyHa» (MUHENHON (DOPMbI), MOBO-
paynBaoLLanca BOKPYr cBoei ocu. ObnejeHeHne ¢ HaBETPEHHOW CTOPOHbI «CTPYHbI» 3aCTaBNAET ee NoBo-
paunMBaTbCa MPU AOCTUXKEHUM AOCTATOMHOrO Beca nbAa. JaHHbI NpoLecC MOXET NPOAOIDKATLCA B TEYEHUE
BCEro npouecca rononegoobpasoBaHus. B pesynsrate atoro npouecca BOKpYr «CTPyHbl» obpasyetca rononea
fonee unu MeHee LMNMHAPUYECKON hOpPMBbI.

MpumedaHune— lMpu TemnepaTypax Huwke npuMepHo MuHyc 20 °C copepxaHue XWaKoi BoAbl B Bo3ayxe
CTaHOBUTCA TakUM HE3HaYUTENLHLIM, YTO BHYTpUoBNa4Horo obneaeHeHns He NPoMCXoaunT.

Hanbonee NHTeHCUBHOE obneaeHeHe B BUAE M3MOPO3U NPOUCXOAUT B OTKPLITLIX ropax (Ha nobepexbe Unm mare-
PVIKOBOW YacTW) Unu TaMm, T4 e ropHble AONUHbEI 3aCTaBnsAoT BNaXHbIN BO34yX NPOXOAUTL Yepe3 NepeBaribl ¢ Nocneayowmum
NnogbLEMOM U YBENUYEHUEM CKOPOCTU BETPa 3a NepeBanom.

NHTeHcUBHOCTL 06pasoBaHusi UI3SMOPO3Y 3aBUCUT OT CReAyoLMX (haKTOpOB:

- pa3aMepsbl OTKPbITOM YacTu obbekTa;

- CKOPOCTb BETP?;

- COfiepXKaHue XWUAKON Bogbl B BO3AYXE;

- pacnpegerneHue pasMepoB Kanens,

- TeMnepaTypa Bo3gyxa.

6.2.5 lpyrue Tunbl nbaa
MHeRn, npogyKkT NpAMOro nepexoaa napoB BOAbI B NeA, XapakTepeH Ans HU3Kux temneparyp. Uuen nme-
€T HU3KYIO MMOTHOCTb M MPOYHOCTb, MOSTOMY OH HE OKa3blBAET CYLLECTBEHHbIX HArPy30K HAa KOHCTPYKLIMK.

6.3 BnusHue Tonorpacpumn

PernoHaneHaa u mectHasa Tonorpadusi USMEHAET BEPTUKANbHLIE NOTOKW BO3AYLUHLIX MAacc, BNUASA Ha
MHTEHCUBHOCTb 0CaAKOB 0BrayHoM CTPYKTYpbl U, COOTBETCTBEHHO, HA YCNOBUA 0bneaeHeHus.

BrnusiHne MecTHOCTU Ha BHYTpMobnavHoe obneaeHeHne n Ha obneaeHeHmne B pedynbsrare arMoChepHbIX
0CajKoB OLLyLLaeTcs No-pasHoMy. B Lenom, Tonorpadus MoxeTt ObiTb MCNOMb30BaHA Kak OCHOBA Ars onpeae-
neHus rononeaHbIx 30H. Yaule Bcero nogpobHoe onucaHue A0MKHO BKNOYaTh B cebs cneayiowee:

- paccTosHue oT Nnobepexsbs (B HABETPEHHYIO/NOABETPEHHYIO CTOPOHY);

- BbICOTa Hajg YPOBHEM MOpS;

- MeCTHas Tonorpacus (paBHUHbI, AONUHbI);

- CTOPOHbI rop, 00paLleHHbIE K MOPCKOMY KNUMAaTY (B HABETPEHHYIO CTOPOHY);

- BbICOKOTOPHbI€ 06M1acTu, 3aKkpbiTble 6oniee BbICOKUMU FOpamu;

- BbICOKME rOpbl, PACMONOXKEHHbIE HA BLICOKMX YPOBHAX MECTHOCTH.



FOCT P NCO 12494-2016

Hanb6onee cunbHoe o6nefeHeHne 4YacTo BO3HUKAET B TOPHbIX palioHax, rae Moryt co3faBaTbCsa yC/0BUA
Kak gna BHyTpuobnayHoro obnefeHeHus, Tak n obneaeHeHua noj Bo3feincTBMeM aTMoOCepHbIX 0CafKoB.
Mpn aTom nocnefHunii Tun obnefeHeHNs 06bIYHO Bbi3blBAETCH MOKPbIM CHETFOM.

MpumeuyaHune — Korga BeTep AyeT C MOps, ropbl HANPaB/sOT BAAXHbLIA BO34yX BBEpX, B pesy/bTaTe 4yero
MPOMCXOAAT KOHAEHcaLNA NapoB BoAbl U BbiNafeHne Kaneflb Ha HAaBETPEHHYH CTOPOHY Top M3-3a OXNaXAeHWsl NOoAHSATOro
B/IQXHOIO BO34yxa.

Ha nogBeTpeHHoli cTopoHe rop Bo3fyx 06/1ak0oB ONnyckaeTcs, W kanau BoApl (WU KpUCTansbl NbAa) UcnapsoTcs, B
pesynbTaTe yero o6saka paccenBaloTCs.

B ropHoii MecTHOCTW fokanbHas NOBEPXHOCTb CKasibl BbICOTOW NpuMepHO 50 M MOXeT NPUBECTU K CyLLeCTBEHHOMY
CHVXEHUIO BHYTPMO61a4YHOr0 06/1eleHEeHUs1 C ee NOABETPEHHON CTOPOHLI.

[onofHUTENbHbI NOgBLEM BO3ayXa 60/1ee BbICOKUMU ropammu, pacnosiokeHHbIMU gasiblie oT No6epexbs, Bbi3biBaeT
HOBYIO KOHAeHcaluuo u o6pasoBaHne 06n1akoB. OfHAKO B JaHHOM C/lyyae cofepXaHue XUAKOA BoAbl B BO3AyXe yxe 6bl10
CHVXEHO BO BpPeMsi MPOXOXAeHNs 06/1akoB Yepes3 npubpexHblie ropbl. [103TOMY B ropax, pacrnofioXeHHbIX Aasnblie oT no-
6epexbs, 061efeHeHne NPONCXOANT MEHee UHTEHCUBHO.

B fonuHax, rae XoNofHbIl BO3Ayx nonajaeT B «/10BYLIKY», UHTEHCUBHOE o6/iefeHeHmne nog Bo3fAelicTBUeM aTMOoC-
(hbepHbIX 0CaAKOB NPOUCXOANT Yalle BCEro Ha AHE AO/IMHbI, @ He HA OKPYXaKoLWMX CKIOHAX.

6.4 N3ameHeHne 061eAeHEeHNs C BbICOTO Haj MOBEPXHOCTbIO 3eM/N

MNHTEHCUBHOCTb 06N1eEHEHUA COOPYXEHUIN MOXET CUJIbHO U3MEHATHLCS B 3aBUCUMOCTU OT BbICOThHI CO-
OpYyXeHWs Haj YpOBHEM 3eM/inM, 0HaKo NpocTas MoAesnb pacnpeAesieHus rononefa B 3aBUCUMOCTM OT BbICO-
Tbl elie He MocTpoeHa.

B HEKOTOpbIX CAyyasix nef Ha HEGOMbLION BbICOTE HAjA YPOBHEM 3€M/IM OTCYTCTBYET, HO Ha 60/ee BbICO-
KX YPOBHSIX rofiofiefHas Harpyska MoXeT 6blTb 3HAaYMTe NbHOI, N Hao60poT.

Ecnu o6pasoBaHne CUbLHOTO o6nefeHeHus NpeacTaB/iseTcss BO3MOXHbIM, TO PEKOMEHAYeTCcs npoAo/i-
XUTb MeTeoponoruyeckne HabnwaeHWs Ha AaHHOW nnowajke.

MpumeyaHune — Ha pucyHke 2 nokasaH TUNUYHBIA KO3 ULMEHT yBEIMUYEHNA MaccChl rosiofiefa C BbICOTOW Hag,
YPOBHEM 3eM/i1 (HO He Haf YPOBHEM Mops). [aHHbI KO3(hPUUMEHT AONyCcKaeTCs NPUMEHAThL A8 BCeX TUMOB rosnonena
(NpW OTCYTCTBMM KOHKPETHBIX AaHHbIX A5 AaHHOW MECTHOCTH), OfHAaKO B leICTBUTENLHOCTU CUTyaLusi MOXeT oka3aTbCsi
60nee CNoXHOW, YeM NnokKasaHo Ha pUCyHke 2.

BrnsiHMe BbICOTbl MOXET GblTh BbIPAXEHO TaKXe NOCPELCTBOM YCTAHOB/IEHUS /IeJOBbIX KNACCOB A1 pa3HbIX YPOB-
Heli BbICOTHbIX COOPYXEHWI, Taknx Kak MayTbl, GallHW, BbILWKWA, NOABEMHUKA U T. g,

BbicoTa OTHOCUTENIbHO
CPEefHET0 YPOBHA MeCTHOCTU H, M

KoadhpmumeHT BbicoTbl, Kh

MpumedyaHue — BbICOTHbI koathuumneHT Kh = e°'01H

PucyHok 2 — TunnyHoe nsMeHeHue macchl rosnonega c BbICOTO Ha/j YPOBHEM 3eM/In
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7 ObnepeHeHUe KOHCTPYKLUA

7.1 OOwure NonoxeHus

B HacToALweM pasgene paccMaTpuBaloTCA NPUHLMILI U NPOLEeAYPbLl ONpeaeneHnsa XxapakTepucTuk rono-
neaHbIX BO3AENCTBMIN HA COOPYXKEHUS.

Onsa onpeaeneHns rononeaHbIX BO3AENCTBUI HEOBXOAUMO 3HAThL pasmepbl M Maccy obneaeHeHus.

Merteoponoru4yeckue napaMeTpel, a Tarke hman4eckue CBOMCTBA NbAa U NPOAOIXUTENBHOCTL 0bneae-
HEHWUS1 ONPEAENsIOT pa3mepbl U BEC rONoNeaHbIX OTNOXEHUA, 0B6pa3oBaBLUMXCA HA 3a4aHHOM OObeKTe.

dopmMa obnegeHeHna 3aBuCUT, rMaBHbIM 00pa3oM, OT CTENEHU M TMNa O0BneaeHeHus, a Takke oT pas-
Mepa, opMbl U OpueHTaLmn 00bekTa, NOABEPraloLLErocs BO3AENCTBULO.

Tunbl obnegeHeHns, ykasaHHble HuKe, nogpasgensatorcs Ha ronones (G) n namoposb (R). Mokpblii CHer
OTHOCUTCH K U3MOPO3MN.

MpumeyaHne—B ofHNX U TEX XKe METEOPONOrMYECKUX YCIOBUAX MHTEHCUBHOCTL OBNEAEHEeHUA MOXET 13-
MEHSATLCA C M3MEHEeHUeM pasMepoB, OPMbl U OpUeHTaLun obbeKTa, NoABEPXEHHOrO OBMNEAEHEHUIO, N0 OTHOLIEHUIO K
JeNcTBUIo BETPa.

Haunbonee cunbHoe obnefeHeHne NpoucXoanT Ha obbekTax, pacnonoXeHHbIX B MIOCKOCTH, NepneHAnKynsapHoi
HanpaBneHuio BeTpa, a TaKke Ha obbekTax ¢ ManeiMu pasmMepammn nonepedHoro cedeHusi. Hanpumep, neg GeictTpee Ha-
pacTaeT Ha TOHKOW NPOBONOKe, YeM Ha ToncToin. OfHaKo Npu NPoACIKUTENbHOM oBneaeHeHnN pasmepsl obpasoBaBLue-
rocsi rononega Ha o6oux obwekTax ByayT No4YTU oAnHaKOBEIMU. MO3TOMY Takne oBbeKThl, Kak KaHaTbl, Ma4ToBble OTTSX-
KV, 9NeMeHTbl aHTEeHH, peLueT4aTbie KOHCTPYKLMU U T. . MOTYT NnoABepraTbes 6ornee MHTEHCUBHOMY obnefeHeHuto, Yem
06beKTbl 6OMbLIMX Pa3MepoB UK KOHCTPYKLIMKA CMNOLLHOrO TUna. Mo 3Toi e NpuyMHe Ha obbekTax GonbLIMX pa3mepos
obneaeHeHmne ByAeT KOHLEHTPMPOBATLCA Ha KpasiX, OCTPLIX KPOMKaX U T. 4.

Uto kacaeTcst «OfHOMEpHbIX» 06BbeKTOB (HanpuMep, NMPOBOMOKM), PaACMONOXKEHHbIX NapannernbHo HanpasneHuio
BETpa, TO OHW NOYTH He OyayT nofBepraThest obnefeHeHu o,

7.2 JlepoBble Knacchbl

Ons T0ro 4yto6bl BLIPA3UTL OXMAAEMOE 3Ha4YeHWe TOMLWMHbI CTEHKU roroneaa, o6pa3oBaBLLErOCA Ha
onpeaeneHHol nnowagke, BBOAUTCA MOHATHE «nefosblin knace» (IC).

IlenoBeblil kNnacc — napamerp, KOTOPbI AOMKEH MCNONbL30BATLCA NPOEKTUPOBLUMKAMKN AnA onpejene-
HUs NpegnonaraeMon CTeneHn obneaeHeHns Ha AaHHOW NoLaakKe.

MeTteopornoru MOryT NpegocTaBUTb MHOPMALMIO O NEeAOBbIX Knaccax, No KOTOPLIM ONPeaensioT cTe-
neHb 00rneAeHeHus Ha onpeaeneHHoi nnowaake. MHTeHCUBHOCTL obneaeHeHun onpeaenseTca neaosbiM
KNaccomMm, KOTOPbIi B OOLUMX YepTax yKasblBaeT, Kakan TONWMHA CTEHKU rononeaa oXmnaaeTcsa u MOXeT 6biTb
yyYTeHa npu onpeaeneHnn cooTBETCTBYIOLLMX Pa3MepoB.

[aHHble no negoBLIM KNnaccam B HACTOALLEM pasgene UCNonb3yloTCA B kKa4eCcTBe pekoMeHAaumnn, Ha 0c-
HOBaHWU KOTOPbLIX MOXHO ONpeAEenuTbL rononeaHbIe BO3AEWCTBUA NPU NPOEKTUPOBAHUK. YKa3aHHbIE NeaoBbie
KNnaccbl OXBaTbIBAIOT BO3MOXHbIE U3MEHEHUSA TONLWMHBI CTEHKKU rononeaa ansa 60NbLIMHCTBA, HO HE AN BCEX
nnowagok (ansa aKkcTpeMansHbIx obneaeHeHuii cneayet npumensaTs IC G6 u R10 B Tabnuuax 3 u 4).

MpumMmedyaHune — lNpn OTCYTCTBUM OMBITHBIX AaHHLIX 4NS NOAYHEHUS HEOBXOANMON MHOPMALIMN NO KOHKPET-
HOIl NoWaaKe CrieyeT NpoBeCTM U3MepeHust /MU MoaenbHbIE UCCNEA0BaHMS.

B oTaenbHbIX 06nacTsix NefoBbIe KNacchl MOryT MEHATECS Ha OCTATOYHO KOPOTKUX PacCTOSHUSX. M3mepeHns cre-
AyeT NpoBOAUTL TaMm, Iae oxugaercs Hanbornee UHTEHCMBHOE OONeAeHeHUe, UNK Ha YKasaHHbLIX CTPOUTENBHLIX NNoLwaa-
Kax (CM. NpunoxeHue B).

7.3 OnpepeneHue negoBoOro knacca, IC

Jleposble KNacchl ONPeaEensIoTCa XapakTepUCTUHECKUM 3HAYEHUEM TOMLLMHBI CTEHKU rofnoneaa Ha KOoH-
TPOMbLHOM KonnekTope ¢ 50-neTHMM NepUoaoM NOBTOPAEMOCTU. [laHHbIN KOHTPOMbHLIA KOMNNEKTOp NpeAcTas-
naet cobon yunuuap auamerpom 30 MM 1 AnuHON He meHee 0,5 M, pacnonoXxeHHbIn Ha BbicoTe 10 M HaA
NOBEPXHOCTLIO 3€MNU U MEATNEHHO MOBOPAYMBAIOLLUIICA BOKPYr CBOeR ocu (cM. B.3 npunoxenue B).

JleaoBble KNaccbl MOXHO ONPeAenuTh:

- N0 METEOPONOTUYECKMM W/Unu Tonorpadnyeckum AaHHbIM COBMECTHO C UCNONb30BaHWEM Moaenu 06-
nefeHeHus, unu

- N0 macce (Becy) rononeaa Ha NOrOHHLIN METP ANNHBI KOHCTPYKLUMW, U3MEPEHHOM HA MroLlagke.

BbILIENU3NOXKEHHOE O3HAYAET, YUTO NPY HANUYUMKU OAHOTO U3 YKA3aHHBLIX BbILE HAOOPOB AAHHLIX MOXHO
onpeaenuTb NPaBUbHLIN NEAOBLIA KNacc ANns ONPeAeneHHON NNOWAAKN.
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NepoBble knacchbl onpefensT W ANs rononeja, U Ans W3MOPO3U, Tak Kak UX XapakTepucTukU OT/u-
yatoTcs gpyr ot gpyra. Knacc ICG npegHasHayeH Ans rofofiefHbiX 0TNoxeHuid, a ICR — ans M3aMopo3eBbIiX
OTNIOXEeHU (MOKPbIA CHer paccMaTpuBaloT B faHHOM c/lyyae Kak M3MOpOo3b).

Maccy ronofnefa Bcerga paccuuMTbiBalOT KakK naowiajb NonepevyHoro ceyeHusi o6pasoBaBlUerocsi roso-
nepja (3a npegenamu njaowajm nonepeyHoro CeyeHus 3akUYeHHOTo B HeM 06beKTa), YMHOXEHHYI0 Ha NaoT-
HOCTb FON0NEAHbIX OT/IOXEHUA.

7.4 Tononep

7.4.1 O6wme nonoxeHus

Knaccbl ICG (rononepn) onpefensAnTcs Kak onpefesieHHasa TONWMUHA CTEHKM ronosnefa Ha KOHTPO/IbHOM
nenoBoM konasektope. B Tabnuue 3 ykasaHbl 3HAYEHMS TONLWMHBI CTEHKM M MaccChbl Nibda A8 KaXAoro rono-
nepHoro knacca (ICG). Ha pucyHke 3 npuBegeHa moenb BO3MOXHOro o6siefeHeHnsa no knaccy rosaonepga.

Tab6nuya3 — JlegoBble knaccol gnsa rononega (ICG) (nnotHocTb Nbga — 900 Kr/m3)

Macca rononega T, Ki/m

Nepossbinn knacc (1C) TonwyHa cTeHku rofnonega t, Mv [vavetp uwmHapa, Mv

10 30 100 300
Gl 10 0,6 11 31 88
G2 20 17 2,8 6,8 181
G3 30 34 51 11,0 28,0
G4 40 57 79 15,8 38,5
G5 50 8,5 11,3 21,2 49,5
G6

CneayeT Ucnosb30BaTth B C/lyvae 3KCTPEMaslbHOrO 061eAeHeHus.

7.4.2 Tononep Ha pelleTyaTblX KOHCTPYKLUAX

3HauyeHnsa mMacchl ¥ pasmepoB, NMpuBejeHHble Ha pucyHke 3 1 B Tabnuuye 3, MOTyT 6bITb MCMO/b30BaHbI
HenocpeAcTBEHHO, W 06bIYHO HET HeOGXOAMMOCTU B KOPPEKTUPOBKE ronosiefa U3-3a HalloXeHus B MecTax
nepeceyeHns KOHCTPYKTUBHbIX 3/1IeMeHTOoB. Ecnn nokasbiBaeT OMbIT, paspellalnTcs JONYCKM Ha WHTEHCUBHOeE
o6pasoBaHue cocynek. BuyacTtHocTu, ato kacaetca ICG3 v Bbllle, B pe3yfibTaTe Yero BETPOBbIE U ro10NefHble
Harpysku MoryT okasaTbCsl Bbllle Harpysok, yKasaHHbIX B HacTosleM cTaHAapTe.

PucyHok 3 — Mogenb rononegHoro obnegeHeHus

Yka3zaHHaa ToNWuMHa Nbfa feicTBUTENbHA TaKXe W ANA HAK/IOHHbIX 3/1IEMEHTOB. TO/WNHY U3IMepsAT
nepneHAVKYNAapHO A/IMHHOW OCK CTEPXHSA, U OHa BCcerga ABNseTcsa O4WHAKOBON BO BCEX HanpaB/eHUSAX BOKPYT
cTepxHsa/ocu.

7.5 W3moposb

7.5.1 O6wmne nonoxeHums

Knacc ICR onpegensietcs kak onpefefieHHas macca Nbfa Ha KOHTPO/IbHOM N1eJ0BOM Konnektope. B
Tabnuue 4 nokasaHa 3aBMCUMOCTb MeXJAy 3HaYeHUAMW Maccbl W pasmepos Nbga u Gopmoi n pasmepamu
o6bekTa, a TakkKe NAOTHOCTbIO NbAa.

Ecnu He ykasaHo nHoe, crefyeT cuntatb, 4TO 415 npoduneii wupnHoli go 300 MM BCA M3MOPO3b NMeeT
INNUNTUYECKYID PopMy (CM. pUCYHOK 4).

10
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B Tabnuue 4 npefcrtaBfieHbl 3HAYEHUSA Maccbl NibAa U pasmMepbl /18 KaXA0ro fef0BOro kKiacca nu3mo-
posun (ICR).
Tab6nuuya 4— Nlegosble knaccbl namoposmn (ICR)

[nameTp n3moposn, MM, 45151 06BbEKTOB grameTpom 30 MM

Neposbliii knacc (1C) Macca nbga T, Ki/m MnoTHOCTb M3MOpPO3K, Kr/m3

300 500 700 900
R1 0,5 55 47 43 40
R2 0,9 69 56 50 47
R3 1,6 88 71 62 56
R4 2,8 113 90 77 70
R5 5,0 149 117 100 89
R6 8,9 197 154 131 116
R7 16,0 262 204 173 153
R8 28,0 346 269 228 201
R9 50,0 462 358 303 268
R10 CnepyeT ncnosb3oBaTh B C/lyyae aKCTpemMasbHOro 06aegeHeHus.

1
Tuvn A Tvn B

1— HanpaBsrneHve BeTpa

PucyHok 4 — Mogenb usmopo3seBoro obnegeHeHus (nuct 1)
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Tun E Tun F

PucyHok 4 — nuct 2

Mogenb n3mopo3eBoro o6nefeHeHnsa Ha pUcyHke 4 OCHOBaHa Ha npeABapuTeNIbHOM YC/N10BUMW, YTO Ne-
[OBbIi KONNEKTOP ABAAETCA HeBpallaeMblM U MOYTU TOPU3OHTANbHBIM.

B obwem cnyyae, macca OT/I0OXeHU rononega Ha npodwunsax onpepenserca knaccom ICR u nnot-
HOCTbIO Nbfa, HO pa3Mepbl 06/1efeHeHns Heo6X0AMMO BblYNCAUTD.

7.5.2 N3MOpO3b Ha OTAE/bHbLIX 3/1eMeHTax

7.5.2.1 O6wme nonoxeHuns

[ns npakTnyeckoro Mcnosib3oBaHWsA HacTosLWero ctaHgapTa Heo6xoAMMO UMeTb UHOPMaLMlo, Nofo6-
HYl0 CBeAeHMAM, ykaszaHHbIM B Huxecnegywouwux tabnuuyax. Kak Tonbko onpegeneH knacc ICR, moryTt 6biTb
BblYMC/IEHbl COOTBETCTBYHWLWMNE pa3mMepbl CTEHKW ronosefa. [laHHble pasmMepbl MOTYT He3HadyuTeslIbHO U3Me-
HATbCA B 3aBUCMMOCTU OT MCNOJIb3YEeMOro Tuna (CTaslbHOr0) ceyeHus.

7.5.2.2 TOHKME KOHCTPYKTMBHbIE 3/IEMEHTbl 06bekTa WwupmnHoin < 300 mm

Ha pucyHkax 4 u 5 nokasaHbl Mogenu ob6nepeHeHus, ob6bAcCHAWLWME, Kak NPeAnonoxuTenbsHo 6yayT
chopmMumpoBaHbl OTNIOXEHUSA rofonega WU, cnefosaTenbHO, Kak 6yAyT cocTaB/ieHbl YpaBHEHUS.

Pa3smepbl B MunaMmmeTpax

1— HanpaBsneHue Betpa

PucyHok 5 — Mogesnb M3Mop0o3eBOro 06/1efileHeHns AN 60MbLIMX 06EKTOB

Mpun Hannuyun 60nee TOYHOW MHGOPMaLMKN, NONYYEHHON, HaNnpumep, B pesyabTaTe NPSAMbIX U3MEPEHUN,
ee cnepyet ncnonb3oBaTb. B NpoTUBHOM cnyyae ANS BblYMCNEHUA HArpy3ok v Bo3gelicTBuii Heo6xoauMMO umc-
nonb3oBaTb cregylwmne Tabnuubl.

MpumevyaHne 1— Ha pucyHke 4 nokasaHa pacyeTHas MoAeslb M3MOPO3EBOro 06/1eeHEHN CTEPXHEN pas-
Mepamun go 300 mm. Ha mMogenu nokasaHo, UTo 06nefleHeHne HapacTaeT MPOTUB HanpaBneHus aeincTeua BeTpa (C Ha-
BETPEHHOI CTOPOHbLI 06BbEKTA).
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3awTpuxoeaHHas obnacts W (lWmpuHa obbekta) unu 0,5W nokaseiBaeT nepBoHavansHoe obnegeHeHune 6e3 kako-
ro-nn6o yBenudeHus LWnpuHbl obbekTta. OTMeTKa 8f NokasbiBaeT NyTb fanbHenwero obnegeHeHus, rae t (ToNWWHa CTEHKU
rononepa) — npupatleHve, usmepeHHoe nepnexuKkynapHo HanpaBneHuto BeTpa.

ObnepeHeHne Ha npodunsax E n F HaumHaeTcs 6e3 yBenuyieHUs pasmMepoB NonepeqHbIX CEHEHUA.

Pasmep L — npupalleHue WUMPUHBI UCXOAHBIX NPOdUNell, 1 NOSTOMY ANA pacdeTa BETPOBOI Harpysku oHo Ao6aB-
nsetca k W (6eso nbaa).

B Tabnuuyax 5—7 ykasaHbl pa3aMepbl CTEHKW rononeaa Ana TUMNOBbIX Npodunei n hopM NONEPEHHOro CeYeHus,
BLIYMCIIEHHBIE UCXOS M3 NMOTHOCTW nbaa 500 kr/m3. Ecnin TpeByeMble 3Ha4eHNA (HanpuMep, pasMepoB W NACTHOCTH)
HEBO3MOXHO HaliTu B Tabnuuax, UX HY>XHO paccyuTaTb C MOMOLLbIO YpaBHEHWIA NPUNOXEHUA A.

HecmoTpsi Ha To YTO 3Ha4YeHUs B Tabnuuax 5—7 KaxyTcs NoYTU ofMHaKoBLIMU, 6bINO NPU3HAHO Lienecoobpa3HbiM
BbIAENWTE HECKOMBKO OCHOBHBIX TUMOB MOMNEPEYHbIX CEYEHWIA Nexoaa U3 Toro, 4To B GyAyliemM MOryT BbISIBUTBHCA eLle
6onblune pasnuuus.

Tabnuuyab5—Pa3mepsl obnefeHeHnsa anNIMnTUYecKoi opMbl Ha CTEPXKHSAX, TUNLIA U BY (neitcTBUTENBLHO TONBKO ANA
BHYTPWOGNa4YHoro obnefeHeHNs:; NNoTHOCTL Nbaa — 500 kr/m3)

®opma npocpunein ctepxHeir: Tunel Au B
LLnpunHa obbekTa, Mm 10 | 30 | 100 | 300
" Macca niaa PasmMepbl cTeHku rononeaa, MM
m, Krim L D | L D | L | D | L | D
R1 0,5 54 22 34 35 13 100 4 300
R2 0,9 78 28 54 40 23 100 8 300
R3 1,6 109 36 82 47 41 100 14 300
R4 2,8 150 46 120 56 67 104 24 300
R5 5,0 207 60 174 70 106 114 42 300
R6 8,9 282 79 247 88 165 129 76 300
R7 16,0 384 105 348 113 253 151 136 300
R8 28,0 514 137 478 146 372 181 217 317
R9 50,0 694 182 656 190 543 223 344 349
R10 CnepyeT UCNonb3oBaTh B cryvae 3KCTpeManbHoro obnefeHeHus.

T a6 nuuyab— PasMmepbl CTeHKM ronofieaa annunTudeckoii opMbl Ha cTepXHsX, TuMbl C n D2 (nefcTBUTENbHO TONbKO
NS BHYyTproGnavHoro obneaeHeHNs; NNOTHOCTb Nbga — 500 Kkr/m3)

dopma npochuneit ctepxHeir: Tunbl C n D
LLinpuHa obvekTa, MM 10 | 30 | 100 | 300
i Macca nbaa Pa3mepbl cTeHKU rononeaa, MM
m, ki L o | ¢ | o | ¢ | o | ¢ D
R1 0,5 56 23 36 35 13 100 4 300
R2 0,9 80 29 57 40 23 100 8 300
R3 1,6 1M1 37 86 48 41 100 14 300
R4 2,8 152 47 124 57 68 105 24 300
R5 5,0 209 61 179 7 111 115 42 300
R6 8,9 284 80 253 90 173 131 76 300
R7 16,0 387 105 355 115 265 154 136 300
R8 28,0 517 138 484 147 387 184 224 318
R9 50,0 696 183 663 192 560 227 361 353
R10 CnepyeT ncnonb3oBaTh B clyvae aKkcTpeMarnbHoro obneaeHeHus.

1) CMm. pucyHok 4.
2) CwM. pucyHok 4.
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MpuMedaHune 2—Lunuuapudeckas popma obnefeHeHUn AeACTBUTENLHA TOMBKO AN TOHKUX 3NEMEHTOB C
HU3KOW XEeCTKOCTbIO Ha KpyYeHUe, C YKITOHOM He 6onee 45° K ropu3oHTanbHOM NIockoCcTU (HanpuMep, KaHaThl, CTanbHble
Tpochl U T. A.). B Takux cnyyasx paamepbl obnefeHeHns MOXHO paccyuTaTh No Macce Nbja COOTBETCTBYIOLWErO N1€f0BOr0
knacca ICR (cM. Tabnuuy 4).

T a6 nuuya7— Pa3smepsl CTeHKM rononeaa annunTUYeckoii hopMel Ha CTepxHaAX, Tunbl E n F1) (aeiictBUTensHO Tonbko
ANs BHYTpMo6naYHoro obneaeHeHuns; MNoTHOCTb Nkaa — 500 kr/m3)

dopma npochunent crepxxHel: Tunbl E n F
LLimpuHa o6vekTa, MM 10 | 30 | 100 | 300
c Macca nbaa Pasmephbl cTeHku rononeaa, MM
m, kil t | o | ¢ | o | b | & D
R1 0,5 55 23 29 34 0 100 0 300
R2 0,9 79 29 51 39 0 100 0 300
R3 1,6 11 36 81 47 9 100 0 300
R4 2,8 152 47 121 57 39 100 0 300
R5 50 209 61 177 70 87 109 0 300
R6 8,9 284 80 251 89 154 126 0 300
R7 16,0 387 105 353 115 250 150 40 300
R8 28,0 517 138 483 147 376 181 142 300
R9 50,0 696 183 662 192 551 225 294 336
R10 CriegyeT UCMONb30BaTh B Cly4ae SKCTPeMaribHOro oGnegeHeHus.

3HauyeHusi B Tabnuuax cnegyeT M3MeHsTb B COOTBETCTBUU C APYITMMM 3HAYEHUSAMMN pasmepoB npodune
W NAOTHOCTEN NbAa; CM. YPABHEHUSA, NPUBEAEHHBIE B NPUNOXEHUN A.

7.5.2.3 OgUHOYHbIE 3NEeMEHTbI 06bEKTOB LUMpUHON W/ > 300 MM

Korga pasmepbl npoduns yBenuuuBaoTcs, U NoCcTENeHHO U3MeHsieTcs hopMa B HaANPaBreHUn Apyrux
TWUMNOB NOMNEPEYHbIX CEYEHUIA, LilenecoobpasHo MCNoNbL30BaTh APYryo Moaens ooneaeHeHus. MNMpu ysenuyeHun
pasmepoB 06bekTa obrneieHeHne U3MEHUTCA KONUYECTBEHHO U NO hopme.

Moaromy Ang 60nbLWMX 00LEKTOB HEOOXOAUMO M3MEHUTL MOAENb 00neaeHeHus, ¢ TeM YTOObl MaKCU-
MarnbHO MOBbLICUTL YPOBEHbL JOCTOBEPHOCTH.

Ha pucyHke 5 nokasaHa 3agaHHasa Mogenb U3MOpPO3eBOro obnegeHeHus Ha 6onbLLMX 0ObekTax, pasme-
pbl W koTopbix coctaensatotr or 300 mm Ao 5 M. B Tabnuuax 8 u 9 ykasaHbl pasmepbl U 3HaYE€HUA MacChbl AN
GonbLUMX 06BHEKTOB.

MpumedaHune—Bnpegenax kaxgoro negosoro krnacca ICR anuHa L cteHku rononeaa npu W= 300 MM (co-
rnacHoO pUcyHkam 5 1 6) coxpaHaeTcs NOCTOAHHON NPU BCeX 3HaYEHUAX LUMPUHLI 06beKTa, a Macca NOCTENEHHO yBeNuuu-
BaeTCs C Bo3pacTaHueM LuMpuHbl 06bekTa. Popma Gonblunx 06bEKTOB COOTBETCTBYET TUNAM Ha pUCYHKe 4.

Mpodounu npu W > 300 MM W HepelleTYaTble KOHCTPYKLWK, Takne Kak 6eToHHble 6aluHu, obnuuoska unu apyrue
KOHCTPYKLUMU C KOSPPULMEHTOM CMIIOLIHOCTH, Bnin3kuM unm pasHeiM 1,0, fomkHbI 06pabaThiBaTbcA B COOTBETCTBUM C
peKoMeHZaLMAMM HacTosLero pasaena; npu atom Ans W He cylyecTByeT BepXHero npegena.

NameHeHne Mogenu obrnegeHeHns Ana 6onbLIMX 06LEKTOB NPUBOAUT K NPONOPLUOHANBEHO MEHbLUEH BETPOBON Ha-
rpyske ¢ y4eToMm obrnefaeHeHnst Mo cpaBHEHUIO C Harpy3koil 6e3 obnefeHeHUs, YeM Mogenb AN 06bEeKTOB MEHbLUMX pas-
MepOB, HO MNPV HEKOTOPOM YBENUYEHWN Macchl rononeaa, T. €. 3Ha4eHUs Macchl B TaKOM Cllydae NpeBLICAT OXuaaemble
COrflacHo onpegeneHusam negosoro knacca ICR.

Ha pucyHke 5 nokaszaHa mogenb obneaeHeHus ana oowekToB wupuHon W Gonee 300 mm. 3HaueHus
Macchl rofioneaa Bo3pacTatoT, HO He Tak ObICTPO, KaK AN MeHbLUMX 06bEKTOB.

Ona Hanbonee pacnpocTpaHeHHbIX hopM 00BLEKTOB BonbLUMX pa3mepoB B Tabnuuax 8 (nnockue 06b-
ekTbl) n 9 (kpyrnble 06bEKTbI) YKa3aHbl pa3mepbl U Maccol rononeaa ans o6bekTos wupuHoi 300, 500, 1000,
3000 # 5000 MMm.

[nst 06LEKTOB ManbiX pa3MepoB MIOTHOCTb NMbAa NPUHUMAIOT 500 Kr/M3, U BCe 3Ha4YEHUs cneayer ycTa-
HaBMNMBaTbL NMPWU APYrux NIOTHOCTAX W/MNW Apyrux pasmepax. cnonb3yemble ypaBHEHUA NPUBEAEHbLI B NPU-
NOXEHUN A,

1 Cm. pucyHok 4.
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Ta6nuuya8— PasMepsl n Maccel 06negerHeHns AN 6onbLUMX NNOCKUX 06LEKTOB (4 EACTBUTENBHO TOMNBLKO ANA BHYTPU-
obnayHoro obnegeHeHuns; NNOTHOCTL Nbga — 500 Kr/M3)

Mpodunb o6vekTa: Gonblune NNockue 06bLEKTLI
LLnpuHa o6bekTa, MM 300 500 1 000 3 000 5 000
Macca [OnuHa rononepa L, MM, U Macca m, Kr/Mm
IC nbaa
m, Kr/m L, Bce m m m m m
R1 0,5 4 0,5 0,9 20 6,2 10,5
R2 0,9 8 0,9 1,7 3,6 11,2 18,9
R3 1,6 14 1,6 3,0 6,4 19,9 33,5
R4 2,8 24 2,8 52 11 34,9 58,7
R5 50 42 5,0 9,2 19,9 62,3 105
R6 8,9 76 8,9 16,5 35,3 111 186
R7 16,0 136 16,0 29,6 63,5 199 335
R8 28,0 224 28,0 50,4 106 330 554
R9 50,0 361 50,0 86,1 176 537 898
R10 CriegyeT nenonb3oBaTh B Criyyae 3KCTpeMansHoro obnegeHeHus.

Ta6nwuya9—Pasmepkl 1 Macckl obnegeHeHna ANa 60NbWMX KPYITbIX 06bEKTOB (AEUCTBMTENBHO TONBKO ANISt BHYTPU-
obnayHoro obneaeHeHWs; MNOTHOCTL Nbga — 500 Kr/M3)

Mpodunb o6bekTa: 6onblune Kpyrmblie 06bEKTHI
LLpuHa o6bekTa, MM 300 500 1000 3000 5000
Macca AOnuHa rononega L, MM 1 Macca m, Kr/m
IC nbaa
m, Kr/m L, Bce m m m m m
R1 0,5 4 0,5 0,9 2,0 6,2 10,5
R2 0,9 8 0,9 1,7 3,6 11,2 18,9
R3 1,6 14 1,6 3,0 6,4 19,9 33,5
R4 2,8 24 2,8 52 11 34,9 58,7
R5 5,0 42 50 9,2 19,9 62,3 105
R6 8,9 76 8,9 16,5 35,3 111 186
R7 16,0 136 16,0 29,6 63,5 199 335
R8 28,0 217 28,0 49,7 104 321 538
R9 50,0 344 50,0 84,4 171 515 859
R10 CnepyeT ncnonb3oBaTh B cnyvae aKCTpeMarbHOro obnefeHeHuns.

7.6 M13MOpO3b Ha peweTyaTbIX KOHCTPYKUUAX

7.6.1 Obwue nonoxeHns

Ecnn KOHCTPYKLIMM M3rOTOBMEHbI U3 TOHKMX B3aUMOCBA3aHHbLIX 3NEMEHTOB (HanpuMep, peLuetyaTble
MauTbl), TOMNLLMHA CTEHKMU FONoneaa MOXET HapacTtaTb COBMECTHO, 00pasys 60mbLuMe MaccuBbl rononeaa,
YEeM 3TO BO3MOXXHO ANs CMMOLUHbIX, HeNeptoPUPOBAHHbLIX NPOdUNEeNn.

BasoBbIM NapamMeTpoM rononeaHoN Harpy3ku, UCNonb3yeMbliM NpuU NpoBeAEHUN pacyeToB, SABMSETCA
KONMMYECTBO rononeaa Ha OAMHOYHbIX SNeMeHTax (CTepPXHAX) KOHCTpYKUuun. B AaHHOM criydae Konu4ecTso
ronosieaa MOXET BblpaXaTbCs Kak nefoBbli knacc ICR, Tak kak OH onpeaensieT maccy u pasmepbl npoduns
CO NbAOM.

Jlegosblii knacc ICR MOXeT BKMYaTh B cebs BCIO 00neaeHeBLUYo KOHCTPYKLMIO, 8 He Kakon-nmbo oT-
JenbHbli sneMeHT. Mpumep Takon oGnegeHeBLUEN KOHCTPYKUUU — obrneaeHesLlasn 6eToHHas GaluHs.
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Ecnu 6a30B01 xapakTepuCTUKOMN ABNSETCA onpeaeneHHbi neaoBbli knace ICR, To 910 no3BonuT onpe-
AenuTb Maccy OTNOXEHWI rononeaa Ha npodune noboro pa3mepa U paccuuTarb BCE pasMepsl rononega Ha
npocune ¢ NOMOLLLIO TAONUL, UNKU YypaBHEHMUI NPUIOXKEHUS A.

MpuMedyaHune—Tlocne Toro kak no Tabnuue 4 6yaet onpeaeneH neposelii knacc ICR, nonyyeHHyo nHdopma-
Luio cneayeTt UCNonb3oBaTb COBMECTHO € Tabnuuamu 5—7 Ans onpeaeneHns Macchl U pasMepos roronefa Ans Apyrux
(HopManbHbIX) TUNOB NPodUNei.

Mpegnonaraetcs, 4To obnefgeHeHne byaeT UMETb ANNUNTUYECKYIO POPMY, U €ro NNOTHOCTL JOMMKHa 6bITh onpeae-
neHa (eMm. Tabnuyy 1).

Ons Bbicokux neaosbix knaccoB ICR pasmepbl obrnegeHeHns (Tabnuubl 5—7) MoryT obpa3oBaTb 3Ha4YUTENbHbIE
nepeKpLITUA rononefa B ToHMKax nNepecevyeHnst KOHCTPYKTUBHBIX 3N1eMEHTOB M3-3a TOMLWMHBI Nbja. Maccy rononefa MoXHo
YMEHbLNTL NYTEM y4eTa Taknx NepekpbITUil (ANnHa obriefileHeHNns anemeHTa Kopoye KOHCTPYKTUBHOM AfUHbI 3TOMO ane-
MeHTa). Kak 6b1no cka3aHo BhlLLe, obrniefeHeHne MOXET NepepacTi B MacCMBHYIO KOHCTPYKLUIO.

MoatoMmy, paccuuTbiBast OOLLYIO rOMOMEAHY0 Harpy3ky Ha KOHCTPYKLMIO Takoro TuMa, BaXKHO 3HATb MEXaHU3m
obneaeHeHus.

O6wwytlo Maccy nbfa (cobCcTBeHHbI BeC nbAa) cnefyet onpefensaTb Kak CYMMY Macc Nbjja Ha MeTp ANWHbLI, Tae
yKa3aHHble NOroHHbIE Macckl MPUHUMAIOT Mo Tabnuuam (MM BEIMUCNSIOT CornacHo npunoxenuio A). MoxHo caenatb no-
npaBKy Ha NepeKpLITUS rononeaa B ToYKax NnepeceyeHnst KOHCTPYKTUBHBLIX 3l1€MEHTOB.

7.6.2 HanpaBsneHue CTEHKM ronosea Ha KOHCTPYKUUM

OnTuManbHaa cutyauus Ans onpeaeneHus ronofieqHoN Harpy3ku — 9TO CUTyauusi, KOraa M3BECTHA
MHOpPMALMA 0 HanpaBneHnn BeTpa npu obneaeHeHun. B 3ToM cnyyae TonwmHa CTEHKM rononeaa n3BecTHa,
a HanpasneHue BeTpa (PMKCUPOBAHO, HE3AaBUCMMO OT HanNpaeneHUsA BETPa, KOTOPOE WUCMONb30BaNnoch Ans
NpoeKTUPOBaHUA KOHCTPYKLMM Oe3 yueTa rononeaa.

OpHako cutTyauua MOXeT ObITb MHON, U TOrAA BETPOBYIO HArpy3Ky crneayer onpeaensrb UCxoasa us ca-
MbIX HeOnaronpuUATHbIX yCNoBuii. CTEHKU rononeaa AomkHbl pacnonaratbCs Ha KOHCTPYKLUK TakuMm 06pasom,
Kak ecnu Obl HaNpaBneHWe BETPOBOW HArpy3ku ObINO NEPNEeHAUKYNSPHO HANPaBMEeHUIO BETPA, KOTOPOE UC-
Nnonb30BanoCL NPU pacqeTe KOHCTpyKuun 0e3 rononeaa. Tak Kak MHOTME KOHCTPYKLMU AOMKHbI ObITh Mccne-
[0BaHbl HA HECKONBLKO HANpaBNEHUI BETPA, AAHHYIO Npoueaypy Crneayer NoBTOPUTHL ANs KaXA0ro Hanpasne-
HUA BeTpa.

Tak KaKk MHOTMEe NonepeYHble CeYEHNSA KOHCTPYKLUW UMEIOT pa3Hble pa3Mmepbl (HanpuMep, LUIMPUHY Npo-
uns), Npyu pacCMOTPEHUM C pasHbIX HANPaBNEeHW B rOPU3OHTaNbHON NNOCKOCTU OyayT U3MEHATLCA pa3Me-
pbl CTEHKU roroneaa.

MosTomy Anst KaXAoro HanpaBneHus BETpa crieayeT NPOBOAUTL HOBbIE BLIMUCNIEHUS KONMYECTBA Ono-
nepa.

MpwnMeyaHune—NMoxHO Ucnonb3oBaTb Gonee NPoCcToi MeToh pacyeTa («C 3anacomy»). ONPeAEnsioT Hanpaene-
Hue obrnegeHeHUs, NpyU KOTOPOM CO3JaeTCA MakCMMarnbHOe BETPOBOE BO34eACTBUE Ha paccMaTpuBaemMyto KOHCTPYKLMIO.

[aHHoe BeTpoBOE BO3LEWCTBUE W COOTBETCTBYHOLLYIO €MY TONoNefHy0 Harpysky WCMonb3yloT ANs BCeX Uccreayembix
HanpasrieHuin BeTpa.

7.6.3 ObneneHeHMUe 3reMEHTOB, HAKITOHHbIX MO OTHOLWEHUIO K HANpaBieHUo BeTpa

MpoaonbHasi oCb CTEHKM rononeaa AormkHa ObiTb BCerga ropu3oHTanbHOM, NOSTOMY BCE pasmepbl rono-
neaa usMepsitoT B ropU3OHTanNbHOM NNOCKOCTH.

Tak Kak HaKMNnoH No OTHOLLEHMIO K BETPY M3MEPSAIOT B rOPU3OHTAaNbHON NIOCKOCTU (CM. PUCYHOK 6), Macca
rononeaa BAoNb OCU 3NeMeHTa COCTaBNSIET M-Sin o, rae M NpUHMMALOT No Tabnuuam.

Ona Toro yTobbl BCErga Nony4aTe HEKOTOPOE 3HAYEHWE roNnoneaHOoN Harpy3ku Ha ropu3oHTarnbHbIX ane-
MEHTax C MPOAONLHON OCbI0 B HAMPaBNEHMU BETPA, YIOn o criegyet npuHuMaTb He MeHee 10°, YyTo CooTBeT-
CTBYET U3MEHEHUIO HanpaBneHus BeTpa (BO BCEX NNOCKOCTAX) +10 BO Bpems o0neaeHeHus.

MprnMeyaHune— OTo 03HAYaAET, YTO Ha CTEPXHE, TEOPETUHECKN PaCMONOXEHHOM NapannensHo HanpaeBneHnto
BeTpa npu obnegeHeHnn, obpasoBaHue ronornega dygeT NpoucxoauTb nog yrnom HakrnoHa 10°, B pesynsrare 4ero Ton-
WMHa Nbfa cocTaBuT L-sin 10°, rae L — 3T0 ANWHa CTEHKU rononega, npuHaTas no Tabnuue. Macca nega, nsmepeHHasi
B OMNb AMWHBI CTEPXHS, cocTaBuT m-sin 10°, rae m npMHUMatoT No Tabnuuam (MNU PaccHUTLIBALOT C NOMOLLBIO YpaBHEHMI
NpUoxeHus A).
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PurcyHok 6 — PacueTbl 419 HAKNOHHbIX 3/1EMEHTOB (KPYI/blii CTEPXEHb MOKa3aH B FOPU30HTa/IbHOW M/1I0CKOCTU)

8 BeTpoBble BO34eNCTBUS Ha 06/1eAeHeBLWME KOHCTPYKLMN

8.1 O6LWwmMe NoNoxXeHnn

B o6uiem cnyyae BeTpPOBble Harpyskum paccymTbiBalOT B COOTBETCTBMM C OOLWENPUHATBIMU CTaHAapTHbI-
My npoueaypamu (MCO 4355). OgHako pa3mepbl 1 KO3hULUMeHTb 1060BOT0 CONPOTUBIEHUSA MpW rononege
N3MEHSAIOTCA OTHOCUTE/IbHO COCTOSAHUA «OTCYTCTBME rosiosiefia» B COOTBETCTBMM C HACTOALWLMM CTaHAapPTOM.

[nsa Toro 4To6bLlI MPOBECTM pacyeT BETPOBbLIX HArpy30K A4/1s1 NOKPbLITON rononefoM KOHCTPYKLMU, TPeOY-
I0TCSl 3HaYeHUs KO3ahPuULMEeHTOB N06OBOIO CONPOTUBNEHUSA A/ 06/1eeHeBLIed KOHCTPYKUun Cr B 60MbLINH-
CTBe c/iy4yaeB 3HayeHus C, oT/iMyalTcsa OT KO3(hPuULNEHTOB N060BOr0 COMNPOTUBIEHUSA A1 KOHCTPYKLMW Mpn
oTcyTcTBUM rononega CO. Mpu aToM 3HavyeHns C, MOTyT B onpefesieHHol cTeneHn 6biTb CBSA3aHbl CO 3HAUYEHU-
amn CO, KOTOpble MOTYT MCNO/Ib30BaTLCS A8 BblBOAA 3HaYeHuin Cr

MHdopmaunto o 3HayeHnsax CO MOXHO HalTh NouTu ANsa Nbbix GOopMbl 1 pasMepa, KOTopble BMecTe ¢
OAaHHbIMW MOBEPXHOCTHOIO COCTOSIHMA M3MOPO3M MCMONb3YIT ANA pacyeTa 3HayeHuin C,, npuBefeHHbIX HNXeE.

Bce 3HaueHua C, cnegyeT ncnonb3oBaTb Npy padMepax o6/ieeHeHNs, KOTOpble UMelT 60/blive 3Ha-
YeHus, Yem MNpu OTCYTCTBUU rononega.

KoachchrumneHT Nno60BOro cONnpoTMBNEHUA Bcerga saBnsetcs AeliCTBUTENbHbLIM A1 HanpaB/ieHus BeTpa,
nepneHaunKynsSiPHOro M0CKOCTU, coAepxXalleil NpoAosibHY oCb 06bekTa (Mpoduns). Apyrue yrabl HaknoHa
ONA 0AaHHOW NIOCKOCTU cnefyeT KOPPEKTUPOBATb, HanpuMMep, C MOMOLLb YpaBHEHUI, NpUBEAEHHbIX B 8.3.

8.2 OANHOYHbIE 3/IEMEHTbI

8.2.1 O6une nonoxeHns

Takue 3/ieMeHTbl ABASATCA 0ObIYHBIMM NPOUNAMN Pa3/INYHbIX pa3mepoB U hOpM NOMEpPeyYHOro ceve-
HUsA. B HacToslwem cTaHgapTe npegocTasfeHbl 3HavyeHns CO (nepneHguKynspHO K ANIMHE, rofiofnes OTCyTCTBY-
eT) AN BCeX UCNO/b3yeMbiX Npodune.

KoathchrumneHT nob6oBOro conpoTMB/IEHNS ANA MOKPbLITOrO ros0/e4oM 3/eMeHTa 3aBucuT OT Tuna npo-
uns, ero 3HaveHus CO, nefoBOro knacca, Tuna rosonefa, WHUPKHbLI 3/IeMeHTa U HanpaB/ieHWs BeTpa OTHO-
CUTENIbHO OCU 06/1efleHeHUS.

8.2.2 KoathpuumeHTbl 1060BOr0 CONPOTUBNEHNA ANA rononega

BaxHO ucnonb3oBaTb 060CHOBaHHbIE 3HAYEHUA ANS KO3 ULNEHTOB T060BOr0 CONPOTUBNEHNS Ha 06-
nefpeHeBLWNX 3/ieMeHTax, 06bIYHO OHW OT/INYAIOTCA OT 3HAUYEHUI ONA 3TUX XXe 3/1eMeHTOB, HO Npu OTCYTCTBUU
rononega.

3HaveHusa Tabnuy 10— 15 BbiGpaHbl UCX0AA U3 TUMUUYHBIX €CTECTBEHHbIX (DOPM 0b6sieAeHeHnst 1 06bly-
HbIX MCNOJIb3YEMbIX 3HAYEHUA AN CeYeHWli NMPUMEPHO Takux Xe (opM M pasMepoB, Kak M o0b6nepeHeBLIne
3N1EMEHTBI.
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Mo BOSMOXHOCTW CrieayeT HaWTW U UCNONbL30BaTh Gonee HagexXHble 3HadeHusl. B npoTuBHOM cnyvae
HaZNeXMT UCNONb30BaTh KOS(PPULIMEHTBI, MPUBEAEHHbLIE HUXE.

MpumedyaHune— CyntaeTtca, 4TO rorones pacnpefenserca paBHOMEPHLIM CNoeM Mo BCEil MOBEPXHOCTU
obbekTa (cM. 7.4). [Npu Takoin mogenu obrnegeHeHus BbIpaBHUBAOTCH BCE pasnUYKUA B NOMEPEYHOM CEYEHUU SMEMEHTA,
obecneunBasn Tem cambiM Gonee unu mMeHee paBHOMepHyo dopMy. OCHOBHOW 3chhekT B OTHOLIEHUU KoadbdULMEHTa
NoGoBOro COMPOTUBIEHNS 3aKIYaeTca B NPEANONoOKeHUH, YTo 3HadeHna C; GyayT yBenuunmBaTtbCs AMs MonepeyHbIX
CeYEHUI KPYrroi popMbl U YMeHbLUATLCA Ha KpaeBblX NoNnepeYHbIX Ce4eHUsX NO CpaBHEHUIO CO 3Ha4YeHMsAMM 6e3 obnege-
HEeHUsI; NMpU 9TOM YeM Bhile nefoselii knacce (IC), Tem cunbHee NposBnAeTCA AaHHbIR 3¢ deKT.

NocnepHee 3HadeHwe C; NpejHasHa4yeHo ANA caMoro BbICOKOro NefoBoro knacca IC, KoTopbId COCTaBNSET OKOMO
1,4, KaKk n Ans NonepeyvHoro ce4eHns Kpyrroin hopMel ¢ LLEPOXOBATON NOBEPXHOCTLIO.

B Tabnuue 10 cogepxarca pekomeHpyemMele 3HadeHnst C; AN pasHbX 3HaYeHni Cg, M ANs BCeX NEJ0BLIX KNaccoB
ICG. CneayeT OTMETUTb, YTO AN BLICOKMX NefoBbIX knaccoB ICG BO3MOXHO 06pa3oBaHWe COCyrNeK, YTO MOXET NPUBECTU
K yBenuueHuto sHadennii C;. [laHHas Mofient MOXET ObITh MpUMEHeHa K aNeMeHTaM, WipuHa KoTopbix 6es obneaeHeHns
cocTaBnseT npuMepHo 0,3 M.

Bonblune cnnolwHble 06beKThl MeHbLUE 3aBUCAT OT obrefeHeHnA. [103TOMY cuMTaeTCs, YTO BMWUSHME ronornega
MOXHO He y4UTbIBaTk AN SNEMEHTOB, LWMPWHa KOTOPbIX cocTaBnsaeT 5 M u 6onee.

Tabnwuya 10 — KoathpuunenTsl C; AN rononega Ha cTepxHsx

KoathcpuumeHTl C; ans rononeaa Ha CTepXHAX
TonwuHa cTeHKkn
TNeposei knacc (IC) rononeaa, KoachdpuuueHTl noGosoro conpoTtusneHna Ges obneseHenus Cy

M 0,50 | 0,75 | 1,00 | 1,25 | 1,50 | 1,75 | 2,00
G1 10 0,68 0,88 1,08 1,28 1,48 1,68 1,88
G2 20 0,86 1,01 1,16 1,31 1,46 1,61 1,76
G3 30 1,04 1,14 1,24 1,34 1,44 1,54 1,64
G4 40 1,22 1,27 1,32 1,37 1,42 1,47 1,52
G5 50 1,40 1,40 1,40 1,40 1,40 1,40 1,40
G6 CrniepyeT Mcnonb3oBaTth B cly4ae 3KCTpemanbHoro obnegeHeHuns.

PekomeHayeTcs ucnonb3osarh cneayioime snavelusn C; ans 00bektos wmpnHon ot 0,3 m 10 5,0 m; oHK
ObInKM paccHUMTaHbI C MOMOLLBIO SIMHENHOW UHTEPNONALMN BaXKHENLLMX NAPAMETPOB, BKIOYAS TOSNLLMHY CTEHKU

rononeaa, sHavyennsi Cy v LLIMPUHY SNEMEHTOB.
[ns 06bekToB LWMPKUHOW > 5,0 M MOXHO AONYCTUTL, YTO 3HaUYeHUA C; paBHbl C, (6e3 obneaeHeHuns).
B rabnuuax 11—15 npuseaeHsl sHavenunn C; ana 6onblumx 00bLEKTOB U NeaoBbIX knaccos ICG1—ICGS.

Ta6nuya 11 —Koadduuynentsl C; ans rononefa, ICG1, Ha Gonblunx obbekTax

KoacpduuueHTsl C; ang rononeaa Ha 6onblumnx o6bekTax
WnpuHa o6bekTa,
P M KoacpdpuumeHTol nobosoro conpotusneHun 6es rononeaa C,
0,50 0,75 1,00 1,25 1,50 1,75 2,00
<0,3 0,68 0,88 1,08 1,28 1,48 1,68 1,88
1,0 0,65 0,86 1,07 1,28 1,48 1,69 1,90
2,0 0,61 0,83 1,05 1,27 1,49 1,71 1,92
3,0 0,58 0,81 1,03 1,26 1,49 1,72 1,95
250 0,50 0,75 1,00 1,25 1,50 1,75 2,00
Tabnuya 12 — KoapduumeHTsl C; ana rosioneaa, ICG2, Ha GonbLunx obbekTax
KoachdpuumeHTsl C; and rononeaa Ha 6onblumx o6bekTax
m”p"Haw?ﬁbeKTa' KoathdpuumeHThl noGosoro conpoTusneHna 6es rononeaa Cq
0,50 0,75 1,00 1,25 1,50 1,75 2,00
<03 0,86 1,01 1,16 1,31 1,46 1,61 1,76
1,0 0,81 0,97 1,14 1,30 1,47 1,63 1,80
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LLnpuHa o6bekTa,

KoachdpuumeHTbl C; Ans rononeaa Ha GorbLUMX 06beKTax

KoadpcpmumeHTsl no6osoro conpoTuenexua 6es rononeaa C,

M
0,50 0,75 1,00 1,25 1,50 1,75 2,00
2,0 0,73 0,92 1,10 1,29 1,47 1,66 1,85
3,0 0,65 0,86 1,07 1,28 1,48 1,69 1,90
25,0 0,50 0,75 1,00 1,25 1,50 1,75 2,00

T a6nwnya 13 — Koadpduuynentsl C; ana rononeaa, ICG3, Ha Gonblumx obbekTax

LLnpuHa obbekTa,

KoadpchuupmeHTsl C; ans rononeaa Ha 6onblumx o6bekTax

KoagpdbnumeHTsl no6osoro conpotuenexusn 6es rononeaa Cy

M
0,50 0,75 1,00 1,25 1,50 1,75 2,00
<03 1,04 1,14 1,24 1,34 1,44 1,54 1,64
1,0 0,96 1,08 1,20 1,33 1,45 1,57 1,69
2,0 0,84 1,00 1,15 1,31 1,46 1,62 1,77
3,0 0,73 0,92 1,10 1,29 1,47 1,66 1,85
25,0 0,50 0,75 1,00 1,26 1,50 1,75 2,00

Ta6nuuya 14 — KoshpuumeHTtsl C; ans rononepa, ICG4, Ha Gonbumx obbekTax

LLnpuHa obbekTa,

KoachdpuumenTbl C; and rononeaa Ha Gonblunx o6bekTax

KoathcpnumeHnTol NoGosoro conpotueneHus 6es rononeaa C,

M
0,50 0,75 1,00 1,25 1,50 1,75 2,00
<0,3 1,22 1,27 1,32 1,37 1,42 1,47 1,52
1,0 1,11 1,19 1,27 1,35 1,43 1,51 1,59
2,0 0,96 1,08 1,20 1,33 1,45 1,57 1,69
3,0 0,81 0,97 1,14 1,30 1,47 1,63 1,80
25,0 0,50 0,75 1,00 1,25 1,50 1,75 2,00

Ta6nuuya 15— KoatppuumeHTsl C; ans rononena, ICG5, Ha Gonblumnx obbekTax

LLnpunHa obbekTa,

KoadppuumeHTsl C; ana rononeda Ha Gonblumx o6bekTax

KoagpcpuumeHTbl noGosoro conpotusneHnus 6es rononega Cy

M
0,50 0,75 1,00 1,25 1,50 1,75 2,00
<0,3 1,40 1,40 1,40 1,40 1,40 1,40 1,40
1,0 1,27 1,30 1,34 1,38 1,41 1,45 1,49
2,0 1,07 1,16 1,26 1,35 1,44 1,53 1,62
3,0 0,88 1,03 1,17 1,31 1,46 1,60 1,74
250 0,50 0,75 1,00 1,25 1,50 1,75 2,00

8.2.3 KoadppuumneHTbl N1060BOro conpoTUBNEHUA Anst U3BMOPO3HU

BaxxHo ncnonb3oBatb 060CHOBaHHbIE 3HAYEHUS ANt KOIPPULIMEHTOB NOGOBOrO CONPOTUBIEHUS HA MO-
KPbITbIX FON0NeA0M 3nemMeHTax; 0O6blMHO OHU OTNMYAIOTCS OT 3HAYEHMIA AN STUX XKe SneMeHToB 6e3 rononeaa.
3HayeHus, NPUBEAEHHbIE HUXE, BbIGpaHbl UCXOAA U3 TUMUYHBLIX €CTECTBEHHbIX popMm oBneaeHeHus u
0ObIYHbIX UCMOSIb3yEMbIX 3HAYEHWIT ANA CEeYEHUI NPUMEPHO TaKMX e hopM U pasMepoB, kak U obneaeHes-

Lne SNeMeHThI.

Mpu BO3MOXHOCTW cnegyer HanTu Gonee HagexHble 3HaYeHus. B NnpOTUBHOM criydae HaamnexmuT uc-

Nnonb30BaTh KOIPMPULMEHTLI, NPUBEAEHHBLIE HUXE.
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MpumeyvyaHune 1— OnucaHue BeIBpaHHOW Mogenu AnNs M3Mopo3eBoro obnegeHeHns npusegeHo B 7.6.

Kak v ans rononegHoro obrnegeHeHns, MsMoposeBoe obrnefeHeHne Takke MUHUMUN3UPYET pasHuLy KoadduLmneH-
TOB 11060BOro CONPOTUBMNEHUS ANA Npoduneit ¢ pasnuyHsIMU hopMamu NONEPEHHOro CEYEHUS.

Ona caMbIx XecTkux nefoselx knaccoB ICR cnegyet oxugaTk, YTO TOHKWE sremMeHTel ByayT UMEeTb OfUHaKoBble
3HaveHns C; He3aBUCUMO OT UCXOAHBIX (POPM NPOCUNS.

3Ha4eHnem C ans onpefeneHHoro nonepeyHoro cedeHnst 6es obnegeHenns siensetcs Cy. Cuutaetca, 4to B ICR9
3HadveHne C; paBHseTcs 1,6 Npyu Beex 3HaYeHUAX LUMPUHLI o6bekTa (Ges rononega) 4o 300 mm.

Bce nocnegytolme sHavenns C; [eiCTBUTENbHLI ANS HanpaBneHus BeTpa NepreHAuKynsapHO CTeHKe rofonefa 1
NpoAonkLHOR ocK anemMeHTa.

Ons negosbix knaccoB ICR oT R1 go R9 3Ha4yeHna C onpeaensoTcs IMHeAHON HTepnonsaymein OTHOCUTENBbHO
BaXXHeMLUUX NapameTpoB.

B Tabnuue 16 nokasaHbl pekoMeHAyeMble 3Ha4eHNs C; ANA TOHKUX 3MIEMEHTOB NPK pasnnyHbIX 3HaveHusx Cq

Tabnuya 16 — KoapdpuumerTsl C; ANA N3MOPO3N HA CTEPHKHSX

KoathpuumeHTel C; AN MIMOPO3N Ha CTEPKHSAX
neAOB(T'g) knace Maco;’rigl?ﬂne,qa KoagpprumeHThl noGosoro conpotueneHus 6es obnegeHexuns C,

0,50 | 0,75 | 1,00 | 1,25 | 1,50 | 1,75 2,00
R1 0,5 0,62 0,84 1,07 1,29 1,51 1,73 1,96
R2 0,9 0,74 0,94 1,13 1,33 1,52 1,72 1,91
R3 1,6 0,87 1,03 1,20 1,37 1,53 1,70 1,87
R4 2,8 0,99 1,13 1,27 1,41 1,54 1,68 1,82
R5 5,0 1,11 1,22 1,33 1,44 1,56 1,67 1,78
R6 8,9 1,23 1,32 1,40 1,48 1,57 1,65 1,73
R7 16,0 1,36 1,41 1,47 1,52 1,58 1,63 1,69
R8 28,0 1,48 1,51 1,53 1,56 1,59 1,62 1,64
R9 50,0 1,60 1,60 1,60 1,60 1,60 1,60 1,60
R10 CnenyeT ncnonb3oBaTh B Cnyvae 3KCTpemMaribHoro o6neneHeHMs|.

MpumedaHue 2—Kakuansa obnegeHeHns, cumtaercs, YTO Mogesb U3MOPO3eBoro obneageHeHnn sBnsAeTcs
LeNCTBUTENBHOMN AN 3NeMeHToB WupuHoi 4o 0,3 M. [insa 6ornee LWIMPOKUX aNeMeHTOB ko3 huLmMeHTsl NoboBoro conpo-
TUBIIEHUS B MEHbLLEW CTENEHN 3aBUCAT OT 0bnegeHeHus], U ero BO3fencTBUE AOMNYCKAETCA He yUMThIBaTh ANA 06bekToB
LUMpPUHOIA cBbiwe 5,0 M.

B Tabnumuax 17—25 nokasaHsl 3HaueHun ana C;, ana GonbLumx 06beKToB U NeaoBbIx knaccos or ICR1
po ICR9.

Ta6nwuuya 17 — Koadpduumnentsl C; Ans rononeaa, ICR1, Ha Gonblunx o6bekTax

KoacpduupmeHTsl C; Ans rononea Ha 6onblumx obbekTax
Lu"pMHaMOGBeKTa' KoachchuumeHTsl No6osoro conpotusrieHns 6e3 ooneaeHenuns Cy

0,50 0,75 1,00 1,25 1,50 1,75 2,00

<0,3 0,62 0,84 1,07 1,29 1,51 1,73 1,96
0,5 0,62 0,84 1,06 1,29 1,51 1,73 1,96
1,0 0,60 0,83 1,06 1,28 1,51 1,74 1,96
1,5 0,59 0,82 1,056 1,28 1,51 1,74 1,97
2,0 0,58 0,81 1,04 1,27 1,51 1,74 1,97
2,5 0,57 0,80 1,04 1,27 1,51 1,74 1,98
3,0 0,55 0,79 1,03 1,27 1,50 1,74 1,98
4,0 0,53 0,77 1,01 1,26 1,50 1,75 1,99
=50 0,50 0,75 1,00 1,25 1,50 1,75 2,00
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KoachcuumenTol C; Ans rononeaa Ha GonbLunx oGbekTax

LLUnpuHa obbekTa,

KoachcbuumeHTsl nobosoro conpoTueneHns Ges obnegeHerns Cy

M

0,50 0,75 1,00 1,25 1,50 1,75 2,00

<0,3 0,74 0,94 1,13 1,33 1,52 1,72 1,91
05 0,73 0,93 1,13 1,32 1,562 1,72 1,91
1,0 0,71 0,91 1,11 1,32 1,52 1,72 1,02
1,5 0,68 0,89 1,10 1,31 1,52 1,73 1,93
2,0 0,66 0,87 1,00 1,30 1,51 1,73 1,94
2,5 0,63 0,85 1,07 1,29 1,51 1,73 1,95
3,0 0,60 0,83 1,06 1,28 1,51 1,74 1,96
4,0 0,55 0,79 1,03 1,27 1,50 1,74 1,98
25,0 0,50 0,75 1,00 1,25 1,50 1,75 2,00

Ta6nuuya 19— Koathduumnentsl C; Ans rononesa, ICR3, Ha Gonblunx obbekTax

KoachduumenTsl C; Ans rononeaa Ha GonbLunx oGbekTax

LLnpuHa obbekTa,

KoahpuumeHThI noGoBoro conpoTuereHus 6es obneaeHerus C,

" 0,50 0,75 1,00 1,25 1,50 1,75 2,00
<0,3 0,87 1,03 1,20 1,37 1,53 1,70 1,87
0,5 0,85 1,02 1,19 1,36 1,53 1,70 1,87
1,0 0,81 0,99 1,17 1,35 1,53 1,71 1,89
1,5 0,77 0,96 1,15 1,34 1,52 1,71 1,90
2,0 0,73 0,93 1,13 1,32 1,52 1,72 1,91
2,5 0,70 0,90 1,11 1,31 1,62 1,72 1,93
3,0 0,66 0,87 1,09 1,30 1,51 1,73 1,94
4,0 0,58 0,81 1,04 1,27 1,51 1,74 1,97
25,0 0,50 0,75 1,00 1,25 1,50 1,75 2,00

Ta6nuya 20 — Koadhpu

uunenTsl G; anA rononeaa, ICR4, Ha GonbLunx oGbekTax

KoadbhuumeHTsl C; AnA ronorneja Ha Gonbumnx o6bekTax

LLinpuHa obbekTa,

KoathcpuumeHTsl nioboBoro conpoTuereHus 6es obneaeHeruns Cy

" 0,50 0,75 1,00 1,25 1,50 1,75 2,00
<0,3 0,99 1,13 1,27 1,41 1,54 1,68 1,82
05 0,97 1,11 1,26 1,40 1,54 1,69 1,83
1,0 0,92 1,07 1,23 1,38 1,54 1,69 1,85
1,5 0,86 1,03 1,20 1,37 1,53 1,70 1,87
2,0 0,81 0,99 1,17 1,35 1,53 1,71 1,89
2,5 0,76 0,95 1,14 1,33 1,52 1,71 1,91
3,0 0,71 0,91 1,11 1,32 1,52 1,72 1,92
4,0 0,60 0,83 1,06 1,28 1,51 1,74 1,96
>5,0 0,50 0,75 1,00 1,25 1,50 1,75 2,00
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T a 6 nuuya21 — Kospduunentsl C; ans rononeaa, ICRS, Ha Gonblumx obbekTax

KoadpchuumenTtsl C; ans rononeaa Ha Gonblunx obvekTax

beKTa
LLMpuHa 06 ' KoachchuumeHTbl nobosoro conpoTuenexns 6es obneaeHeHus C,

M 0,50 0,75 1,00 1,25 1,50 1,75 2,00
<03 1,11 1,22 1,33 1,44 1,56 1,67 1,78
0,5 1,09 1,20 1,32 1,44 1,65 1,67 1,79
1,0 1,02 1,15 1,28 1,42 1,65 1,68 1,81
1,5 0,96 1,10 1,25 1,39 1,54 1,69 1,83
2,0 0,89 1,05 1,21 1,37 1,54 1,70 1,86
2,5 0,83 1,00 1,18 1,35 1,53 1,71 1,88
3,0 0,76 0,95 1,14 1,33 1,52 1,71 1,91
4,0 0,63 0,85 1,07 1,29 1,51 1,73 1,95
250 0,50 0,75 1,00 1,25 1,50 1,75 2,00
T a 6 nu ya22— Koadduunentsl C; ans rononeaa, ICR6, Ha Gonblunx o6bekTax
KoachduumeHnTel C;, ana rononeaa Ha 6onblumx o6bekTax
UJI/IpI/IHaMOG'bEKTa, KoadhdpuumeHTsl noGosoro conpotueneHus 6es obneaeHeHus Cy
0,50 0,75 1,00 1,25 1,50 1,75 2,00
<0,3 1,23 1,32 1,40 1,48 1,57 1,65 1,73
05 1,20 1,29 1,38 1,47 1,56 1,65 1,74
1,0 1,12 1,23 1,34 1,45 1,56 1,66 1,77
1,5 1,05 1,17 1,30 1,42 1,65 1,68 1,80
2,0 0,97 1,11 1,26 1,40 1,54 1,69 1,83
2,5 0,89 1,05 1,21 1,37 1,54 1,70 1,86
3,0 0,81 0,99 1,17 1,35 1,53 1,71 1,89
4,0 0,66 0,87 1,09 1,30 1,51 1,73 1,94
25,0 0,50 0,75 1,00 1,25 1,50 1,75 2,00
T a6 nwuua23 — Koadpduuynentsl C; ana rononega, ICR7, Ha 6orblunx o6bekTax
KoadhcouupmeHTsl C; Ans rononeaa Ha Gonblunx o6bekTax
prMHal\;GbeKTa’ KoadbduumeHTbI noGoBoro conpoTuenexus 6es obnegeHeHus Cy
050 075 1,00 125 | 150 | 178 2,00
<0,3 1,36 1,41 1,47 1,52 1,58 1,63 1,69
0,5 1,32 1,38 1,45 1,51 1,57 1,64 1,70
1,0 1,23 1,31 1,40 1,48 1,57 1,65 1,74
1,5 1,14 1,24 1,35 1,45 1,56 1,66 1,77
20 1,05 1,17 1,30 1,42 1,55 1,68 1,80
25 0,96 1,10 1,25 1,39 1,54 1,69 1,83
3,0 0,86 1,03 1,20 1,37 1,53 1,70 1,87
4,0 0,68 0,89 1,10 1,31 1,52 1,73 1,93
250 0,50 0,75 1,00 1,25 1,50 1,75 2,00
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T a6 nuuya24— KoadduumenTsl C; and rononefa, ICR8, Ha Bonblunx o6bekTax

KoachcpuumenTel C; Ans rononeaa Ha 6onbLunx 06bekTax

Wvputa oGveka, KoadhchunumeHTsl nobosoro conpoTtueneHus 6es obreaeHeHus C

M

0,50 0,75 1,00 1,25 1,50 1,75 2,00
<0,3 1,48 1,51 1,53 1,56 1,59 1,62 1,64
05 1,44 1,47 1,51 1,55 1,59 1,62 1,66
1,0 1,33 1,39 1,45 1,51 1,58 1,64 1,70
1,5 1,23 1,31 1,40 1,48 1,57 1,65 1,74
2,0 1,12 1,23 1,34 1,45 1,56 1,66 1,77
2,5 1,02 1,15 1,28 1,42 1,55 1,68 1,81
3,0 0,92 1,07 1,23 1,38 1,54 1,69 1,85
4.0 0,71 0,91 1,11 1,32 1,52 1,72 1,92
>5,0 0,50 0,75 1,00 1,25 1,50 1,75 2,00

T a6 nuuya25— KoadpduunenTsl C; ans rononefa, ICRY, Ha Bonblunx obbekTax

KoadhbuumeHTsl C; ANA rosioneaa Ha 6onbLunx o6bekTax

LLnpuHa obbeKkTa
P ' KoadhcpnumeHTbl NoGosoro conpoTtuerieHns 6es obneaeHeHus Cy

M
0,50 0,75 1,00 1,25 1,50 1,75 2,00
<0,3 1,60 1,60 1,60 1,60 1,60 1,60 1,60
0,5 1,65 1,66 1,57 1,59 1,60 1,61 1,62
1,0 1,44 1,47 1,51 1,55 1,59 1,62 1,66
1,5 1,32 1,38 1,45 1,51 1,57 1,64 1,70
2,0 1,20 1,29 1,38 1,47 1,56 1,65 1,74
2,5 1,09 1,20 1,32 1,44 1,55 1,67 1,79
3,0 0,97 1,11 1,26 1,40 1,54 1,69 1,83
4,0 0,73 0,93 1,13 1,32 1,52 1,72 1,91
25,0 0,50 0,75 1,00 1,25 1,50 1,75 2,00

8.3 Yron HaknoHa

KoadbduumeHTbl No6OBOr0 CONPOTUBNEHUS KACAKOTCA HaNpaBneHust BETpa, NEPNeHAUKYNSPHOrO npo-
JONbHON OCU ANEMEHTA, U WUPUHBLI 00neaeHeBaIOLLErO ANeMEHTa.

Ecnu yron Mexzay HanpasneHuem BeTpa M NIOCKOCTbIO, HA KOTOPOW HaxoauTCs NPOAONbHAsA OCb ane-
MeHTa, oTnuyaetca ot 90°, To BeTpoBble Harpy3ku F,(6) MOryT GbiTb CHIDKEHDI.

MpumMmedaHue — F, — BeTpoBas Harpy3ka, NeprneHAUKYNSApHas anemMeHTy. Ecrnu anemeHT HaxoanTcs NoA He-
KOTOPLIM YINIOM K HarpaBneHuio BeTpa, TO BETPOBAA Harpy3ka Ha AaHHbIA arieMeHT uaMeHseTca. Ha pucyHke 7 nokasaHbl
pasHble, 06bIMHO UCNONb3YeMbIE KOMMOHEHTbI:

Fy () = Fy, (90°)-sin? @,

rAe 6 — yron HaknoHa, u3smepeHHbIii B MIIOCKOCTU AeCTBUS BETPA U NPOAONBLHON OCK areMeHTa.
F,(8) AeiicTByeT NepneHanKynspHO NpoonbHON ocn obbekTa. Mo3TOMy KOMMNOHEHTOM BETPOBOIA Harpysku Ha 06b-
eKT B HanpaBneHumn BeTpa ABnsaeTcs Fw(90°)-sin29.
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Fw(Q)=FJ90°)s\n*Q

PucyHok 7 — Cunbl, AeiCTBYOLLME HA HAKMNOHHbIA 3N1EeMEHT

8.4 PeweT4yaTble KOHCTPYKLUN

BeTpoByl0 HArpysky Ha pelietyaTylo KOHCTPYKLMWIO fonyckaeTcs onpefensaTb Kak Harpysky 6e3 o6nege-
HeHusi. N03TOMy pacyeTHas MOAENb N5 BETPOBOI Harpy3ku He SIBJsSieTCS YacTbl HAcTosLWero craHgapTa;
OHa [lo/XHA ocTaBaThCs B TOM BMAe, B KAKOM 06bIYHO MCMOMb3yeTcs.

EAVHCTBEHHbBIMU NapamMeTpamMu, KOTOpble OT/IMYATCSA OT napameTpoB 6e3 o6GnefeHeHUs, ABAAKTCA
pa3mepbl, KO3(pPULNEHTb NTOGOBOrO CONMPOTUBIEHUS U pe3ynbTaTbl UX U3MeHeHUsl. [T03TOMY B HOpPMabHbIX
YyCNOBUAX HE06X04MMO UCMNONb30BaTh MOAEeNb BETPOBOW Harpysku, Kotopas Bk/wovaeT B cebs faHHble napa-
MeTpbl.

KOHCTPYKTUBHbIE pa3mepbl AO/DKHbI YBENWUYNBATLCS C YBE/IMYEHWEM TOJ/LIMHbI CTEHKW rofionefa, ecnu
CMOTpEeTb CO CTOPOHbI HanpaB/fieHUs BeTpa; Npu 3TOM KO3 (ULMEHTbl N060BOr0 CONPOTUBAEHUA AO/KHbLI U3-
MEHATbLCS Tak, YTo6bl COOTBETCTBOBATL 06/1e4EHEBIWNM 3/leMeHTaM. Moaesib BETPOBOI Harpysku yacTto 6asu-
pyeTcsa Ha onpeAenieHHbIX pacyeTax ko3 uuMeHTa CNAOWHOCTY; B 3TOM C/yyae JaHHbIM KO3 puLuneHTOM
ABNAETCSA napameTp, KOTOPbIA 3aBUCUT OT KOHCTPYKTUBHbLIX pa3MepoB B COCTOSIHUU 06nefeHeHns.

MpumMeuyaHne — BeTpoBas Harpyska Ha pelleTyaTy KOHCTPYKUWIO ABAsieTcA hyHKumel koadduuymneHTa
CM/IOWHOCTH, T.

Ecnv WwmnpuHa KOHCTPYKUUKM, CUCTEMA CBA3El XEeCTKOCTM WM 060pyfoBaHWe A/l TEXHUYECKOTO 06CNYXMBaHUS U
T. 4. M3MEHSATCHA MO BbICOTE, TO 3HAYEHME T pacCyYUTbIBAKOT ANA PasHbIX YPOBHEN KOHCTPYKLMMW, HO TOMIbKO CO CTOPOHbI
HanpaBneHus feiicTBUS BeTpa.

OTKpbITas TeHeBasa nowajka Ao/HKHA BK/IOYaTh B Ce651 HaBETPEHHYI YacTb KOHCTPYKUMMW, @ TakkKe BHYTpPeHHue
4acTU KOHCTPYKUUKN (NTeCTHUUbI, NNdThl, TPOChl U T. 4.).

PaccuntaHHoe 3HauyeHue r =T3 cnedyeT MCNOMb30BaTh Ha 06Lliel nnowaayu naHenn ¢ obnegeHeHvem Ansa onpege-
NeHnsa OTKPbITON TeHeBOW naoLwajku, UCNoNb3yeMoi Ans onpefeneHns BeTPOBOW Harpysku; nocnie 3Ttoro pacuyetbl (4ns
OTKPbITOW Nowaakn) gonyckaeTcs MPOBOAUTH Kak ANS niaouwagku 6e3 obnepeHeHus.

M3meHeHne 3HadyeHus C no cpaBHeHMi0 ¢ CO MOXEeT yunTbiBaTbCA NyTEM MUCMNONb30BaHua KoagguumneHta C/COans
paccmatpuBaeMoli naowaan; npu 3ToM NPUYHUMAlOT, YTO CTEHKA M3MOpo3u OyaeT nepneHAuKynspHa HanpaB/eHuo BeTpa.

[Onsa HWU3KMX NefoBbix knaccoB IC (M rononegHbixX, U M3MOPO3EBbLIX) pelleTyaTas KOHCTPYKUUA MOXeT paccMmarpu-
BaTbCHA Kak CyMMa O4HOMEpHbIX 06bEKTOB N0 Becy rosionieda. Takoi xe NMpuHLMN MOXeT 6biTb MCNOMb30BaH U Mpu pac-
yeTax BETPOBOI Harpysku; B 3TOM Cfyyae cnepyeTt cobnogaTtb Takke npasuna ANa He obnefeHeBLUeli KOHCTPYKLUUU C
ncnonb3oBaHNeM Ko3apunLMeHTOB 1060BOr0 CONPOTUB/IEHMS U pa3MepoB rononena Ans ob6nefeHeBWNX 3/IEMEHTOB CO-
rnacHo HacTosileMy cTaHAapTy.

[na 6onee BbicOKUX NefoBbix knaccosB IC (0cO6eHHO U3MOPO3€eBbIX), B KOTOPbIX HaG/l04aeTcs yBenyeHme Konu-
yecTBa OT/IOXEHWI Nbaa, nnowanb, nojseprawlascs BO34eACTBMIO BETPOBbIX HArpy3ok, 3HauuMTenbHo 6onblwe. Ecnu
nepnosebiii knacc ICR focTaTtouyHO BbICOKWI MO CPaBHEHWIO C KOHCTPYKTUBHBIMU 3/1IEMEHTaMU, OT/I0OXEeHUs rononega 6yayt
COBMECTHO yBenmunBaTbCs, 06pasys CNIOLWHY 061efeHenyo KOHCTPYKLMIO.

ObnepeHeHe NOABETPEHHbIX YacTel peleTyaTbiX KOHCTPYKUUIA MOXET ObiTb MEHEE CUJMIbHbIM.

Ecnv Hukakmx Apyrux napamMeTpoB He ykasbiBaeTcs, MOABETPEHHble 4acTW KOHCTPYKLMM MOFyT UMeTb NefoBblii
knacc ICR Ha oanH ypoBeHb Huxe knacca ICR, ykazaHHOro A/11 HaBETPEHHOM 4acTu KOHCTPYKLUUW.

Ecnv gaHHble yCcnoBuma BKIOYAOTCA B pacyeTsl, 418 UCNOAb30BaHWs noTpebyloTcs 6onee nepefoBbie MOAenn pac-
yeTa BETPOBbIX Harpysok.

Mpwn aToM HW nefoBbln knacc ICR1, HM nepoBble knaccbl ICG CHMKEHMIO He nognexar.
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9 CoueTtaHue rofioneaHbIX U BETPOBbLIX Harpy30kK

9.1 OOwue nonoxeHus

FononeaHble Harpysku, paccmMarpuBaemble 3[1€Cb, SABMSIOTCA XapakTEPUCTUYECKUMM Harpy3kamu u
onpeaensaIoTCA Kak Harpy3ku ¢ NepuoaoM NOBTOPSEMOCTM 50 NET unu BEPOATHOCTLIO €XEeroaHOro NpPEBbI-
weHua 0,02.

3T0 03HavaeT, UTo Npu 3a4aHUU COYETAHUN HArpy3OK rofofniefHasa Harpyska MOXET UCMONb30BaTbCA
BMeECTE C APYrMMU BPEMEHHbLIMU Harpy3kamu B pamkax HOpMasnbHON CUCTEMbI YaCTHbIX KO3(PPULMEHTOB.

Bce 0CHOBHbIE BO34EWCTBUA ABNAIOTCA XapaKkTEPUCTUHECKUMU 3HAYEHUSMM.

OonucaHune NPUHLMMNOB NPUMEHEHUA YaCTHbIX KO3MULIMEHTOB, HAarpy30K U X COYETaAHUI NPUBEAEHO B
NCO 2394:1998, pasaen 1, nogpasgen 6.2 u pasgen 9.

9.2 CouyeTaHnAa Harpysok

Huxe ByayT paccMOTpeHbI ABa COMETAHMA HArpy30K OT BETpa U rononeaa.

Mpu nepBOoM CoOYETaHUM Harpy30K BO3AeNCTBUE BETPA C HU3KON BEPOSATHOCTbLIO MPEBLILLEHUS OObIYHO
COYETAETCA C BO3AEeNCTBUMEM OT 00M1eaEeHEHUSA C BLICOKON BEPOSATHOCTLIO NPEBbLILLEHUS.

Mpu BTOPOM COYETAHUU HArpPy30K BbICOKYI0 BEPOATHOCTb NPEBbLILLEHMS MMEET BETPOBAs Harpys3ka, a
HU3KYI0 BEPOATHOCTb NPEBbLILLEHUA — rononeaHasn Harpyska.

JNeposuin knacc IC Takke 0ka3bIBAET BNUAHWUE HA COMETAHUSA HArpy30K, TaK Kak CUMTAETCS, YTO BbICOKME
BETPOBbLIE HArpy3ku XapakTepHbl B OonbLuen CTENEeHU AN Tshkenoro obneaeHeHus (1. €. AN BbICOKUX Nejo-
BbIX knaccos IC), yem ana HU3KMX neaosbix knaccos IC. OgHako Npu NOAOOHbLIX rononeAHbIX OTNOXEHUSIX
BbICOKME BETPOBbLIE HArpy3ku 40 MOMEHTA TasgHUA fbAa CRy4aloTcs peako.

MpumeyaHune— Ha ocHoBaHUW AaHHbIX NPEANONOXEHWI BbIBEAEHBI CreayloLue pekoMmeHauum (cM. Tabnu-
Ly 26) 4ns coMeTaHWil BETPOBLIX U NEf0BLIX HArpy3oK.

T a6 nuuya26 — MpUHLMMbI COMETAHWUS BETPOBLIX U rorofeaHbIX Harpy3ok

BeTpoBas Harpyska [ononeaHasn Harpyska
CouyeTaHue
[aeneHve BeTpa T, roabl Macca rononega T, rogpt
[l dw K950 3 m 50

BeTep v rononeg npeacraeBnsAloT Co00N BPeMEHHbIE HOPMATUBHbIE (XapakTepUCTUHECKUE) BO3AEWCTBUA.

Oice U Oy, UCTONbL3YIOTCA ANSA U3MEHEHUS 3HAYeHUN BO3LEUCTBUI W Harpy3ok ¢ S50-neTHero nepuoaa
noBTOPAEMOCTM A0 3-neTHero. KoadhduumeHT ¢, MCNonb3yetcs Ans yMmeHbluenus 50-neTHero nepuoga
NOBTOPAEMOCTHU rofioneaa Ao 3-netHero nepuoga. Mcxoas us noBCEAHEBHOTO OMbITa, PEKOMEHAYETCA Nnpu-
HUMaTL 3HayeHue, Grmakoe K 0,3. 3HayeHne ¢, NPUHMMAIOT MO COOTBETCTBYIOLWNM HOPMaM MO BETPOBbLIM
BO3JENCTBUAM.

KoadhdprumeHT kK npuHMMAaET 3Ha4YeHun, NpeacraeneHHble B Tabnuue 27.

M punmMmevYyaHNe — KOSdJCbVILWIeHT ¢W AnA BO3MOXHOIM0 CHWXeHUA BeTpOBOVI Harpys3ku npu ogHoBpeMeHHOM
LeNCTBUMN BPEMEHHBIX Harpy3ok NPUHUMAaIOT No HopMaM, JEeACTBYIOLLMM Ha HauMoHansHoM ypoBHe. KoadduuyneHT K nc-

nonb3yrT ANA CHUXEeHUA faBrneHuA BeTpa Bcneagcrene NMOHWXEHHON BEPOSATHOCTU OfHOBPEMEHHOIO AeiCTBUS BETPOBOW
Harpyaku ¢ nepuogom NoBTOPAEMOCTU OAMNH pa3d B 50 NeT B COMETaHUN € TAXENbIMU yCNOBUAMU obnegeHeHus.

T a6 nuya 27 — MoHuxarowuit kKoaddULMEHT ANS BETPOBOro AaBMNeHUs

ICG k ICR k

G1 0,40 R1 0,40
G2 0,45 R2 0,45
G3 0,50 R3 0,50
G4 0,55 R4 0,55
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OkKOoHYaHue Tabnuubl 27

ICG K ICR K

G5 0,60 R5 0,60
R6 0,70
R7 0,80
R8 0,90
R9 1,00

Huxe ykasaHbl OCHOBHble Harpy3ku, UCnosib3yemble B COYeTaHWAX C BO3JelicTBMEM BeTpa v rononegja:
- COGCTBEHHbIN Bec KOHCTpykunun (6e3 obnefeHeHuns);

- BeTpoBasA Harpyska Ha obnefeHeBLlWY KOHCTPYKLUIO;

- rononepHas Harpyska Ha KOHCTpykuuto [macca (cobcTBeHHbI Bec) nbaal.

YacTHble KO3 UUMEHTH NPUHMMAIOT MO COOTBETCTBYHOLW MM HOPMaM M cTaHAapTaM.

10 HecummeTpuyHaa rosioniegHas Harpyska Ha OTTAXKU

HecummeTpuyHaa nnn HecbanaHcupoBaHHaa Harpyska Ha KOHCTPYKLWW WU KOHCTPYKTUBHbIE 3/1€MEH-
Tbl MOXEeT MPMBECTU K BOZHWKHOBEHUWIO CUTyaLnil, KOTopble He 6GblIn paccMOTPeHbl B Npeablaywunx pasgenax.

B 8.4 6blna paccMoTpeHa cuTyauus, Npy KOTOPOA nofBeTpeHHas CTOPOHA KOHCTPYKLUMM MMeeT MEeHb-
Wwne OT/I0OXKEHNA rononepa, Yem HaBeTpeHHas CTOPOHA.

Tak kak gaHHas cuTyauusa MOXeT MMeTb Cepbe3Hble NocnefcTBUA, OHa TpebyeT 60nee NPUCTanbHOrO
BHUMaHUS.

[laHHaa cuTyaumna xapakTepHa A8 Takux KOHCTPYKLMWNA, Kak MauTbl C OTTAXKaAMMW, B KOTOPbIX HEKOTOpbIE
KaHaTHble OTTSAXKW MOTyT noABepratbCcs TAXeNnomy ob6nefeHeHunto, B TO BPeEMSA Kak Apyrme MMewT MeHbluune
rononefHble Harpy3km Uam He MMeT X Boobwe. DTO MOXeT 06BbACHATLCA NMO60 HepaBHOMEPHbIM o06nefe-
HeHuem, Nn60 oTnajgeHnem nbaa.

Mo aToil mMpuuMHe ANA MayT C OTTSXKAMW MOryT notpeboBaTbCA AOMNOSHUTE NbHbIE WCC/efOBaHWUA, B
YaCTHOCTW, HECMMMETPUYHbIX FON0MEefHbIX HAarpy3ok, BO3AENCTBYILWMNX HA OTTAXKM W, BO3SMOXHO, Ha camu
MauyThl.

MpumeyaHne — HecummeTpuyHble rononeaHble Harpyskm MoryT 06pasoBbiBaTbCA MO Pa3IMYHbIM NPUYMHAM.
Hwxe nepeuyncneHbl TUNUYHbIE CUTyaLMn HECUMMETPUYHbIX Harpy3ok, TpebyLme AONONHUTENBHOIO U3YYEHUs.

- OTNI0XKeHUs NbAa HauMHalT oTnajaTtb C OTTSHKEK. DTO MOXeT MPUBECTM K TOMY, YTO fled, najarmlnii ¢ BEPXHUX
OTTAXEK, yAapseT Mo OT/IOKEHVNAM fibfla Ha HUXKHUX OTTSXKKax, 3acTaBnsasa nef nafatb C HEKOTOPbLIX WK CO BCEX OTTSXEK
B O4HOM HanpasneHun. Cam no cebe AaHHbIli Npouecc Bbi3biBAET AMHAMMUYECKME CWUMbl, YKa3aHHble B 5.3, HO cuTyauus
nocne najeHvsa nbAa OCTaeTcs Takol Ha MPOTSXKEHWUU ONTENbHOro Nepuoja BPEMEHW, W 3TO ABNAETCA NMPUMEpPOM He-
CMMMEeTPUYHOW roNoneaHon Harpysku, kotopas TpebyeT ocob6oro paccMoTpeHusi. OfHa uau Bce OTTSHKKMA B OAHOM Hanpas-
NeHMn MOryT oka3aTbCA CBOGOAHbIMW OTO NbAa, B TO BPEMSA Kak OCTa/lbHble MOryT 6biTb NMO/IHOCTbIO 06/1e4eHEeBLINMN.

- Ha HekoTopbIx nnowankax ob6efeHeHne MoXeT OTHOCUTBLCA K pa3HbiM f1efoBbiM Knaccam IC Ha pas3Hoil BbicoTe
Ha/, MOBEPXHOCTbI 3eMaun (cMm. 6.4). 3TO MOXET MPUBECTU K TOMY, YTO rosonefiHas Harpyska Ha BEepXHUX OTTsKax Oy-
[eT CyWeCcTBEHHO OT/INYATbCA OT rON0NEAHON Harpysku Ha HWKHUX OTTSHKKax. 3TO, B CBOKW oyepefb, MOXeT NpuMBecTu K
TOMY, Y4TO pasHble rPynnbl OTTSXXEK 6YAYT MMETb pasHyto XeCTKOCTb. Takne cutyauun Takxke TpebyroT 6o/1ee TwaTesibHoro
nccnefoBaHus.

- Ha HekoTopbIx nnowagkax npeobnagaeT onpefesieHHOe HanpassieHne obnefeHeHus. 3TO MOXeT MpUBecTn K
TOMY, YTO MHTEHCUBHOCTb 06/1eleHEeHNS KOHCTPYKLUMI C HABETPEHHON CTOPOHbI ByAeT OTANYaTbCs OT MHTEHCMBHOCTU 06-
NnefleHeHNs C NoABEeTPEHHOW CTOpPOHbI. T. €. B pa3/IMyHbIX HanpasB/eHUsAX CTeneHb 06nefeHeHna oTTsXeK ByaeT pasHoil,
4yTO NpuBegeT K 06pa3oBaHN0 HECUMMETPUYHOW rononeaHol Harpysku, 4eicTByoLWeld Ha KOHCTPYKLMIO BCell MadTbl. ITO
kacaeTcsl, Hanpumep, pagMoaHTEeHH WU APYrMX 60MbLINX @HTEHH, PACMOMIOKEHHbIX HA HABETPEHHbIX HanpaB/eHUsX Unn
PAAOM C HUMMW.

11 Bo3geicTBMe Nagarollero nbaa

EC/M KOHCTPYKLMSA, C KOTOPOi BO3MOXHO MafjeHue nbfa, HaAXo4UTCA PsSAOM C TpaccaMmu ABUXeHUs 06-
W eCcTBEHHOTO TpaHcnopTa, 34aHUsSIMU W T. 4., HEOOGXOAMMO YUYUTbIBATb PUCK NOBPEXAEHUI, KOTOpble MOTYT
6blTb BbI3BaHbl MajallWnM Nb4OM.
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Ecnu KOHCTpyKUMS yKpenneHa oTTshkkaMu, a negoBbIiM Knaccom sisnsaetcsa R4, G2 unu Boiwe (CM. pas-
aen 7), To NpoxoA unu npoesa noj TpocaMu OTTSXKEK 3anpeLuaercs.

MapatoLwmii neg MOXET HAHECTW TPaBMbl NMEPCOHany W Bbi3BaTb CEPLE3HbIE NMOBPEXAEHUA 0OLEKTOB,
pacnonoXeHHbIX BHU3Y. K HUM OTHOCSITCS HE TONBKO HIDKHWE YaCTu KOHCTPYKLMU, HO U Apyrue o6bLeKTbl, pac-
MOMNOXEHHbIE psAAoM. [03TOMY PUCK OT NagaroLero neAa cneayeT BCerga yuutelBaTh Npu NAaHUpoBaHUM Unu
BbIOOPE NNOLLAA0K NOA BbICOTHBIE COOPYXKEHUS UMM APYrue 0O6bLEKTbI, pasMeLLaemMble psaaoM C AaHHbIMKU CO-
OpY>XeHUAMU. [Ns 9TOro ny4Lle BCero NPOKOHCYNLTMPOBATLCA CO cneyuanucTraMu unu meteoponoramu. Ecnu
e TaKOW BO3MOXHOCTM HET, B KAYECTBE OPMEHTHUPA MOXKHO MCMONb30BaTh Tabnuuy 28.

MpuMeyaHue— MNHpopmaLmsi o6 y4acTkax CTPOUTENbHOW NIoLazku, KOTopble MOTYT NofBepraTbCs Bo3geii-
CTBMIO OT NajatoLlero nbja, HOCUT BECbMa OrpaHUYeHHbI XxapakTep. MI3BeCTHO, UTO CTENeHb TaKoro BO3LeiCTBUA B 3Ha-
YUTESBbHOI CTEMEHN 3aBUCUT OT CTPYKTYpHI NbJja, CKOPOCTW BETpa NpU NafeHun NMbaa U HanpaBneHust BETpa, oT KOTOPOoro
3aBUCUT HanpaeBneH1e NagatoLLero nbaa.

Korga KyCcok nbZja OTPbIBAETCA OT KOHCTPYKLMU, €70 TPAEKTOPUS ONpeaensieTca CUINOoN TAXECTU U a3po-
AVHaMUYeCKUM COnpoTUBNEHMEM. TOUHbIE TPAEKTOPUM NaJEHUA NPeAckasaTtb OYEHb TPYAHO, TaK KaK Kycku
NbAa UMEIKT pasHble pasmepbl, NIOTHOCTb U hopmy. Hanbonee obuiee npaBuno CBOAUTCA K CrieyioLLemy:
YeM BbILLIE CKOPOCTb BETPA U YEM MEHbLLE pa3Mepbl Kycka nbaa, TeM BonbLue pacCTOSAHUE MEXY KOHCTPYK-
LUMen n To4KOn yaapa o 3eMnio.

Tabnunya 28 — PekoMeHayeMble MakcuMarbHble pacCTOAHUS ANS Nagatowero neaa

Neposbin knace (IC) MakcumanbHoe paccToaHue AN nagarowlero nbga
R0O—R3 G0—G1 OBbIMHO He yuuTbIBaeTcs @
R4—R6 G2—G3 2/3 BBICOTbI KOHCTPYKUUMW
R7—R8 G4—G5 PaBHO BbICOTE KOHCTPYKUUW
R9—R10 B 1,5 pa3sa borbLue BbICOTbI KOHCTPYKLUUN

a Nlaxxe ans negosbix knacco IC R2, R3 n G1, HekoTopoe ckonneHne nNbaa MOXET NpeAcTaBNsATb ONACHOCTb ANS
nofei, NPoxXoAsawWmxX panoM € KOHCTPYKUUed. Ecnu cyllecTsyeT puck NnageHua nbfa, Takue 30Hbl MOryT Ha BpeMms
3aKpbIBaTLCS (UTO MPOUCXOANT AOBOSIBHO PEfKo).
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MpunoxeHue A
(cnpaBouHoe)

YpaBHEeHMA, UICNONb3yeMbie B HACTOSILEM CTaHAApTe

MpuMedyaHU e — B HacTosILLLeM NPUIOXEHUU NpUBEAEHbI BCE YPaBHEHWA K pUCYHKaM 1 Tabnuuam, ¢ NOMoLbto
KOTOPbIX MOXHO BbIYUCININTL BCE 3HAYEHNS, He YKasaHHble B Tabnuuax.

A YpaBHeHUA, oTHOCAILLMECS K PUCYHKaAM

PucyHok 1:
y — CKOpOCTb BETpa, M/Cc; X — TemnepaTtypa Bo3gyxa, °C.
a) PasgeneHne mexay rononeiom U TBEpAOA U3MOPO3bIO:

y=(=x+1,75)155 (A1)
b) Paspenexue mexay TBepoi U MArKOW U3MOPO3bio:

y=[(x)03+11"%. (A2)
PucyHok 2:
X — BbICOTHbIN KO3 DUUMEHT; H — BbICOTa Haj NOBEPXHOCTLIO 3eMINU, M.

x = e0.01H (A3)

B YpaBHeHus, oTHocsAwWmecs K Tabnuuam

Tabnuua 3:

m — Mmacca ronosnega, Kr/im;

t — TONUWMHa rononeaa, MM,

d — AnameTp LunuHapa, M,

r — NAOTHOCTB rononeaa, Kr/m>;

m=mn-yt(d + £)-1078. (A.4)
Tabnuua 4:
D — anameTp UsMoposu, MM;
1
6 V%
o=[’"'4'1° +d2J [m]. (A5)
b AN
Tabnuua 5:
CM. pucyHok 4.
w
Mpn L <—
P 2
6
L= mA107 (AB)
n-y-W
w
Mpn L >—
P 2
L=%+8-t [MMm] n (A7)
1 m 172
t:—{—10W+[68W2+—-8,149~107) [MMm]. (A8)
32 ¥
Tabnuua 6:
Kak B Tabnimue 5, Ho
1 12
t:5{—9W+(49W2+£-8,149~107) [MM]. (A.9)
Y

Tabnuua 7:
YpaBHeHUs Ans Tabnuusl 7 0CHOBaHbI Ha NOMEPEYHOM CerdeHUM TUNa F, Tak Kak OHO AaeT HanbonbLuyto ANUHY ANS
3afjaHHOW Macchl.
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2
L =0 (Mm) ans mgWT-y-10‘e [kr/M]. (A10)
w
MNpu [ <—
P 2
3
L= mA107 (A11)
n-y-W
w
Mpu [ >
p > >
L:%+3.t [MM]. (A12)
m 12
t=0,0398{—7,07W+(17,68W2+75,027.1o7) [MM]. (A13)
Tabnuua 8:

L — pnuna cteHku rononega ans o6bekta > 300 MM 1 Tunos C 1 D no Tabnuue 6;
m — Mmacca nbfla Ansa negosoro knacca ICR;
m,,— Macca noga npu W> 300 mm;

m,, = m+ (W= 300)-L-y-107 [kr/m). (A14)

L npuHumMatoT no ypaBHeHUI0 (A.6) 1 UCTIONbL3YIOT C HAaANEXALUUM 3HAYEHUEM .
Tabnuua 9:

L — anuHa cteHku rononefa ana o6bekra > 300 MM 1 TNa A, Tabnuua 5;

m — Macca nbfla Ana negooro knacca ICR,;

m,,— Macca nba npu W> 300 mm.

m,, = m + (W—300)-L-y-1078 [kr/m]. (A.15)
Ta6nuua 10:
X — 3HadeHue neposoro knacca ICG, Hanpumep, ICGX;
Ci=Co—(—C°;—1‘4)~X[1/1]. (A16)
Tabnuubl 11—15:
Co,s = C, no Tabrnunue 10 ana W<0,3 M
Co3-C
ci:coy3-[°z—7‘l)-(w-o,3)[1/1]. (A7)
Co,s — 3HaveHwue npun W= 0,3 M, ncrnonsayeMoe AN\ COOTBETCTBYoLWEro negosoro knacca IC.
Tabnuua 16:
X — 3HayeHue neposoro knacca ICR, HanpumMep, ICRX
ci=co-(c°;1’6)-x[1/1]. (A18)
Tabnuubl 17—25:
Co,3 = C; no tabnuue 10 npu W<0,3 m
Co3-C
ci=cols-(%}(w—o,3)[1/1], (A.19)

rae Cy 3 — 3HadeHue npu W=0,3 M, ncronb3yemoe ANs COOTBETCTBYIOLLEro nefoBoro knacca IC.
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MpunoxeHue B
(cnpaBouHoe)

CTaHgapTHble U3MEePEeHUA rosnioneaHbiX BO3Ae UCTBUMN

B.1 BBeaeHue

Mpun npoekTUpoBaHUKU HEOBXOAMMO YCTaHOBUTL KIUMaTUYeCK1e BO3eiCTBuUSA.

MpesMeTOoM HacTOALEro cTaHAapTa ABMNSIOTCA rofloneaHbIe BO3AeNCTBUSA, OAHaAKO rornonefHole OTMoXeHUs B Ha-
CTosILLiee BpeMs He BKIKOYEHbI B NepeYeHb METEOPONOrM4ecKUX JaHHbIX U yCnyr, npejocTasnsaeMbiX HalnoHanbHeIM Me-
Teopornorndeckum UHetutytom (HMW) nnu BecemupHoii MeTeopororndeckoi opraHmsauvein (BMO).

Mcxopst U3 aToro, BaxHo HaiTu obLyyto ocHoBy Ans cbopa nHdopmMaLuu o rofnonefHelX OTIOXeHWsX, KoTopas Mo-
XeT BbITb UCMONb30BaHa AJ151 MHXEHEPHOW OLIEHKU FrononeAHbBIX BO3AEHCTBUIA.

B HacTosLeM NpUnoxeHnn nNpueefeHsl peKoMeHAaLUnm, KoTopble MOryT NOMOXUTL Hadano c6opy TakuxX AaHHbLIX.
Mpu aToM npouedypa c6opa AaHHBIX MOXET KOPPEKTUpoBaThes. Ans cbopa HeobxoauMbIX faHHbIX U 1x 06paboTku, BO3-
MOXHO, NoTpebyeTcs onpeaerneHHas KoopguHaLus, KOTopas MOXET OCYLLeCTBAATbLCA B coTpyaHudectse ¢ HMW u BMO.
K coTpygHW4ecTBy NpurnallaioTcs U Apyrue 3anHTepecoBaHHbIe CTOPOHbI (HanpuMep, 3HepreTuku).

Mpv BHEAPEHWM pekomeHAyeMoi npoueypbl cbopa faHHbIX MOTYT BO3HUKHYTb OnpeAesieHHble npakTudeckue
TPYLHOCTU, HO MPeSNOXEHHbLIA METOA AOMKeH ObITh pearnnaoBaH Kak MOXHO MosiHee.

Ecnv npeanoxeHHbIl METOR HE MOXET BbITb peariaoBaH B NOfIHOM o6beMe BBUAY YKa3aHHbIX NpakTU4eckux Tpya-
HOCTel, TO NpefCTaBNSAT UHTEPEC Takxke Apyrie MeToabl c6opa AaHHbIX.

Mpy Mcnonb3oBaHUW APYrx METOLOB pe3ynkTaThl, NOMyYeHHble ¢ UX MOMOLLbIO, AOMXHbLI BbITh aganTupoBaHsl K
MeToAY, onncaHne KOToporo NpUBEAEHO HMXe.

B.2 O6wue nonoxeHus

lononeaHble OTNOXEHWUSA 3aBUCAT HE TOMBLKO OT NapameTpoB OKpyXatoLel cpefibl, HO U OT XapakTepuCcTUK camoro
obnefeHeBatoLLero obbekTa, HanpuMmep:

- OT pa3Mepa (guameTp, LWUpUHa u T. g.);

- hopMel (Mnockas, ¢ OCTPEIMU KpasiMU, LUMMHAPUYECKas, chepudeckasa u T 4.);

- TMBKOCTU (XKECTKUIA/TUBKMIA aneMeHT npu narnbe/kpydeHnn n T. 4.);

- OpVMeHTaLMUn OTHOCUTENBHO HanpaBneHus BeTpa (Yrorn HakroHa);

¥ B onpeferieHHon cTeneHn

- OT CTPYKTYphbl NOBEPXHOCTU (OKpaLLEHHas, cTanbHasi, 6eToHHasa U T. 4.),

- MaTepuana (aepeBo, cTanb, NNacTUK U T. 4.).

Mo3aToMy ANA N3MepeHUsi ronorneaHbIX OTIIOXKEHUA AOMKHbI ObITL YCTaHOBIEHBI YCTPOWCTBA, NpoLegypbl, pacnono-
XKEeHWe Ha nnowaake n T. 4.

YCTpoWcTBa A0MKHBI BbITE 3aNpOeKTUPOBaHbl Tak, YToObl OHW OKa3biBariM MUHUMAarbHO BO3MOXHOE BO3feicTBue
Ha npouecc obnegeHeHus.

Mo kpaiiHelt Mepe, ofHa YacTb U3MEPUTENBHLIX YCTPOWCTB J0JDKHA BLIMONHATL CTAHAapPTHLIE KOHTPOMbHLIE (DYHK-
LK, BLIMOMHSAS CTaHAapTHLIE U3MEPEHMUS ronorneAHbIX OTIOXEHWUNA.

Opyrue yact M3MepuUTENbLHON CUCTEMBI MOTYT BbITh UCNOMNB30BaHb! ANs YCTAaHOBMNEHUSA CBA3N MEXAY «CTaHAapTHbI-
MM ronorefHbIMA OTIIOXEHUAMU» U Hanbonee BaXXHbLIMU NapamMeTpaMu KOHCTPYKLMU, NepeYnciieHHbIMU Bhille (pa3Mep,
cdopma U T. 4.). Takue pacluMpeHHbIE U3MEPEHUS CrielyeT NPOBOAMTL TONBKO Ha CreumarnbHbIX NnoLajkax, a cobpaHHble
JaHHble Heobxoaumo obpabaTbiBaTh M UCNONb30BaTb BMECTE C pe3yrnbsratamy CTaHAapTHLIX MU3MEPEHUA.

[nAa Takmx nccrnegoBaHuii MOryT ObITb UCNONbL30BaHbl NogxoAaLwmue cTonbel (BoiwkK). Mpu HeobxoauMocTH, Hanpu-
Mep, MOXHO YCTaHOBUTL Aipyre YacTu, KoTopble OyayT nogBepratbcs obrefjeHeHUIo, Takue Kak TpoCchl Manoro guaMerTpa
(< 30 Mm), Npodpunu, nrnockue obLekTsl U T. 4.

MepuogunyHocTb HabnioAeHUIn MOXXHO NPUHMMATL C YYETOM MECTHLIX YCIOBUMA.

Ha nnowagkax, Ha KOTOpbIX TAasHUE UIK OTNafeHUe Nbja MOXET HAaCTYNUTb Yepe3 KOPOTKUIA MPOMEXYTOK BpeMEHU
nocrie nepuoga obneaeHeHus, HabnogeHusi cnefyeT NPoOU3BOAUTL, NpeXae YeM 3TO NPOU3OHAET (Yepe3 HEeCKOMbKOo Ya-
COB WUInu Hel nocrne obnegeHeHus).

B ycToiuMBO XONOAHBIX MECTHOCTSIX (BBICOKOTOPLE U T. A.) Takue HabnogeHns [oCTaTouMHO NPOBOAUTL Yepes He-
Aero Unu Yyepes Mecs.

3a oAuH Ce30H (3MMy) Heobx0AMMO 3aperncTpmMpoBaTh XOTs Obl MakcCuMarbHOe 3HauYeHue.

Mpn BLINONHEHUN aBTOMATUYECKOW PErMcTpaLmn pesynsTaToB BaXHO Taioke NPOBOAUTL BU3yarbHble HabniogeHus
BO BpeMS WK Nocne rorioneaHoro Nepmoaa, Tak kak TofIbKo Takue UccneqoBaHns MOryT AaTb MakCUMyM MHdopMaLumm
0 TaKuX CNOXHbIX HArpy304YHbIX CUTYaLUsAX.

Ecnun ocHacTUTb ONbITHYIO MNoLWaAKy CUCTEMOW ANUCTaAHLMOHHON perncTpauum faHHblX, TO CTAHET BO3MOXHBIM He-
MeAneHHoe nonyyYeHne uHcopMaLmm o rononeaHon cuTyaLmumn U CBoeBpeMEHHOoE NnoceLleHne Nnowaaku.
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B.3 PexomeHayeMble usaMepeHus

B.3.1 CtaHgapTHble KOHTPOJibHbIe U3MepPeHUs

ObLasi KOHCTPYKLUSA CTaHAAPTHOrO U3MEPUTENBHOTO YCTPOUCTBA BLIMAAMT CreayoLMM oGpasoM:

a) Lunuuap anametpom 30 MM ycTaHaBnNMUBaIOT B BepTUKaNbHOE NONOXEHUE U MEATIEHHO NOBOPaYMBaloT BOKPYr
cBoell ocn. MUHMManbHas AnvHa LMNUMHApPa AorpkHa coctaenatb 0,5 M, HO Npu BO3MOXHOCTU cUrbHOro obriefeHeHus
ANWHa JOMKHa paBHATLCA 1 M.

b) LiunuHap yctaHaBnuBaeTcs Ha BLIcoTe NpuMepHo 10 M Haa noBepxHocTbio emnu’).

c) MpoBoAAT perucTpaLuio kKak MUHUMYM Macchl rononeaa.

B.3.2 fipyrue HabniogeHus

Mo BO3MOXHOCTU HabnoAeHUs JOMKHbI Takke BKNtoYaTh B cebs cnepytollee:

a) ObLme rabapuThbl OTNOXEHWIA Frononeaa, T. €. AnaMeTp UNU MaKCUMarbHbIE U MUHUMarbHbIE pa3Mephl nonepey-
HOro ceveHnsl. BAone ocu LMMUHAPa BO3MOXHbI OMPeAeneHHble U3SMeHeHUs!, KoTopble HeobxoAUMOo 3aperucTpupoBaTb.

b) Sckn3bl PopM MK NONEpPeYHbIX CEYEHUIN C yKazaHUeM pe3yrbTaToB yKasaHHbIX Bhille U3MepPEHUIA.

¢) Tun rononega (cm. Tabnuyy 2).

d) HanpaeneHnue BeTpa B nepnog obnegeHeHus.

e) Habop npob nbga ans onpegeneHuns NNOTHOCTH.

f) doTorpaduu (06LMiA BUA W BUA KPYMHLIM NNaHoOM).

B.3.3 BbiBog pe3ynkratoB usmMepeHuit

AnvHa psgoB M3MepeHuid fommkHa 6biTb AOCTATOMHO ANUTENBHON B Liensx hopMUpoBaHUA HafexHoi 6asbl Ans
aHanuaa sKcTpemarbHbIX 3Ha4eHWiA. B 3aBUCMMOCTM OT YCrOBUiA ANUTENBHOCTb NEPUOAA U3MEPEHMIA MOXKET COCTaBMATL
OT HEeCKOMbKUX NET 40 HECKOMNbKUX AeKan,.

Mpn 3TOM KOPOTKME CEpUN U3MEPEHUIA TakKke MOryT ObiTb MonesHbl U MOTyT ObiTb CBSi3aHbl ¢ Goree NpogomHKu-
TeNbHBLIMW 3aNMCAMU METEOPONOrMYECKUX AaHHbIX CTAaTUCTUYECKN UK (NpefnodTuTensHee) manyecku, B codeTaHum ¢
UCronb3oBaHWeM TeOpeTUHECKUX Mofene.

CornacHo onpegeneHusam 3.1 n 3.2 pe3ynsraThl U3MepeHUiA oMmKHbI ObiTh BbIpaXeHb! criefyolwmm o6pasom:

a) lNNegosblii knacc (IC) gormxkeH 6bITb YKa3aH cornacHo Tabnuuam 4 unu 5.

b) CpeaHuit pasmep (anameTp) rononefHelX OTNOXEHWUA, USMEPEHHbLIX Ha BEPTUKANbHYIO NPOEKLUIo: AUaMeTp Unu
L, vnun D, m.

¢) CpepHsst NNOTHOCTB NbAa: v, Kr/M3. (MeToa NpoBefeHNs naMepeHuit HeoBXoAUMO paccMOTPETb. )

Ecnv B fononHeHne K NOBOPOTHOMY LIMIMTMHAPY NPOBOAAT APYrie n3aMepeHus, BKIoYas usMepeHue BeTpa ¢ nogpob-
HOWN perncTpaunein HarpysKku [peakynm Bo BcexX HamnpasneHUsX, BepTUKarbHOW 1 NONepeyHoi (ropu3oHTarIbHOM)], BO3MOX-
HO, KO3thPULMEHT 110GOBOrO CONPOTUBIEHNS Cp MOXHO OYAET OnpeAenuTL NOCPEACTBOM COOTBETCTBYIOLMX PACYETOB.

3T0 oYeHb noresHo, Tak kak npegnaraeMele 3Ha4eHUs koadumeHTa Cp OCTATOYHO HEONPEAENeHHbI 1, BO3MOX-
HO, TpebyeTcs UX KOpPEKTUPOBKa (B 0COBEHHOCTM, MO peaynksraTam NoneBkbIX U3MEepPEHUA).

MosToMy pekOMEHAYETCA NPOAOMKUTE USMEPEHUS TakuM 06pasoM, YTOBLI MONY4YUTL AONONHUTENBHYO HeobXxoau-
MYyto MHDOpMaLuIo.

B.3.4 JononHuTenbHble METEOPOSIOrMYyecKkmne n3aMepeHus

B MecTHocTsIX, e MeTeoporiornyeckne HabnogeHnst He NPoBOAATCSA UMK NPOBOASATCA B OrPaHUYEHHbLIX MacLUTa-
6ax, CTaHAapTHbIE KOHTPONbHbIE U3MEPEHUSA CreayeT [OMNONHATL METEOPONOrMiECKUMI HABNIOAEHNAMM.

Kak MUHUMYM, He0OXOAMMO PerucTpupoBaTh NoKasaHUA TeMNepaTypbl U BNaXHOCTU, HO 3HAYEHUSA CKOPOCTU U Ha-
npaBfieHUsi BETPa Takxe O4eHb BaXkHbl, 0COBEHHO NpU pacyeTe BO3AEHCTBUIA.

OpHako ocoboro BHUMaHWUA 3acnyxusaet Bonpoc obecnedeHns kadectsa AaHHbiX. ObnegeHeHne n3amepuTenbHbIX
npudopoB U/MNK UX 3aLUMTHEIX SKPAHOB MOXET NPUBECTU K UCKaXKEHWUIO pe3ynTaToB U3MEPEHUI U K NOBPEXAEHUIo AaT-
YIKOB (CEHCOPOB).

B.4 MamepeHusa Ha Apyrmx obLeKrax

B pamkax HacTosALWero cTaHaapTa yqacTku, noasepratowpecs obnefeHeHno, knaccuuumuposaHel No onpeaeneH-
HbIM NeaoBLIM Knaccam. Yem BhilLie HOMep Kilacca, TeM curlbHee obnefeHeHne Toro N UHOro yvacTka.

CornacHo Tabnuuam 4 u 5 nefoBbIi KNacc onpefeneHHon NNoLWaAKu UNKu ydactTka MOXHO ONPEAenuTL No pesynb-
TaTaM CTaHAaPTHLIX KOHTPOSIbHBLIX U3MEPEHWIA.

B apyrux Tabnuuyax sHaveHUs rononefHbIX OTAOXEHWA, NOMYYEHHBIX MO CTaHAAPTHLIM KOHTPONbHBIM U3MEPEHUAM,
npeo6pasyloTca B rononeaHble OTNOXKEHUs1 Ha Apyrux o6beKTax Takoro e nefoBoro kracca. Takoe npeobpasoBaHue Npo-
BOAAT, B OCHOBHOM, ONbITHLIM NyTEM. OTO FOBOPUT O MOME3HOCTU 3anuceil 3Ha4YeHUin rononefHblX OTAOXEHWA Ha ApYruX
obbeKTax, NoOMeLLeHHLIX BMECTE C U3MEPEHUAMI CTaHAAPTHOIO roNofiefHOro Konnekropa (UunuHap anameTpom 30 MMm).

Heobxogumo npoBecTU Takke HabnogeHus 3a obnegeHeHneM Ha yxe cyliecTByroWmMx obbekTax. K Takum obbek-
Tam MOXHO OTHECTM KOHCTPYKUUW aHTEHH, BO3AYLUHLIX MUHWIA anekTponepeaaydn, hyHUKynepos U T. 4.

OpHako, 4YTo6bl NoNYYUTb MakCUMarbHble 3Ha4YEHUsI Mo AaHHbLIM Takux HabniogeHnn, METeoponorn, kotopele Npo-
BOASIT KOHTPOJSbHLIE U3MEPEHUSA, AOMKHBI 06paboTaTh BCe MonyYeHHbIe AaHHble.

1) Cnepyet yunTbiBaTh MakcUMarnbHyH0 BLICOTY CHEroBOrO MOKpOBa B 3UMHMIA nepuog. LnnuHap npeanoututensHo
yCTaHaBMMBaTh Ha Miowjagkax, rae CHer CHocuTcsl BETpoM. Ha npakTuke AgonyckaeTcs ycTaHaBNWBaTb €ro Ha pasruyHbIX
BbICOTax Hajl YpOBHEM 3eMNU, €CNU pe3ynbTaThl COOTBETCTBYIOT U3MEPEHHBLIM Ha BbicoTe 10 M.
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B.5 OTBeTCTBEHHOCTb

W3mepeHnsi aTMocdepHoro obrneaeHeHNs He BXOAAT B AEACTBYIOLLYIO CTaHAapTHYIO NPorpaMMy MeTeopornorude-
CKUX HabrroAeHUi, NOITOMY 3anHTepecoBaHHbIe COBCTBEHHUKM (HanpuMep, SHepreTudeckue 1 TeNeKOMMYHUKaLMOHHbIE
KOMMNaHUM) AOMKHBI B3ATL Ha cebs1 OTBETCTBEHHOCTL 3@ OpraH13aLio COOTBETCTBYOWUX NporpaMm cbopa HeoBXO4UMbIX
AaHHbIX.

B yacTHocTH, cuctemaruyeckme HabnogeHus 3a obnefgeHeHMeM MOryT NpoBOAWUTLCA BO BPEMS NEPUOAUYECKNX
OCMOTPOB U TEXHUYECKOro 0BCMyXXMBaHUSA aKCMNyaTUPYeMbIX COOPYXEHMUIA.

OpnHako opraHusauneid B 0bnactu ruJpOMETeoporiorun U MOHUTOPUHra OKpyXalowen cpefbl (Aanee — opraHsbl
rMAPOMETEOPONIONN) HaCcTOATENIbHO PEKOMEHAYeTCs pasfenuTb O6LLYyto OTBETCTBEHHOCTb 3a cbop M aHanu3 AaHHbIX.
OpraHbl rMapoMeTeoponorum JomkHsl CBOEBPEMEHHO NPejoCcTaBnATs CBOMM KiMeHTam/3aKkas4unkam Bce 3aperncTpupo-
BaHHble AaHHble B Ka4yecTse GasoBoro maTtepuana. HeobxogMMo OTMETUTL, YTO OpraHbl MMAPOMETEOPOSIOTMA OTBEYaKT
3a NnoAroToBKY BCel HeoBXonMMOW KnMMaTU4YecKoih nHdopMaLum, ucnonbayemoit Ans pa3paboTku HOPM W CTaHAapToB,
HaxoAALMXCA B 30He OTBETCTBEHHOCTU WHXEHEPHbBIX opraHusaLyii.
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MpunoxeHune C
(cnpaBo4Hoe)

TeopeTnyeckoe MmogesniMpoBaHue rososnepna

C.1 OCHOBHblE MOIOXEHUSA

MCTOYHMKOM MPUPOAHOro rononefa, KoTopblii 06pa3yeTcs Ha KOHCTPYKUMAX, MOryT ObiTb 06nauHble Kanesbku,
[oXAeBble Kanau, CHer uan BoAsHOW nap. B pamkax gaHHON knaccudukaumy TepMUH «obnayHble Kanenbku» BKIYaeT B
cebs kanenbkn B 06nakax (cMm. [15]), nokasbiBasi, YTO KOHAEHCALUsA BOASAHbIX MapoB (MHel) ABNAETCS OObIYHO HUYTOXHON
No CpaBHEHUID C TUMWYHbIM 06/iefeHeHneM, KOTOpOe MPOUCXOAUT B pe3yfibTaTe CTO/IKHOBEHWUS Kanesb XWAKOW BOAbl U
yacTuy cHera.

Takum 06pa3om, CyLleCTBEHHble [0/10/1efHble Harpy3ku 06pasyloTcs 3a cyeT CTO/IKHOBEHMS 4YacTul, B BO3fyxe C
06beKTOM. [aHHble YacTulbl MOryT 6bITb XUAKUMU (0BbIYHO NMEepeoxnaxAeHHbIMW), TBEPAbIMA WX B BUAE CMecu BOAbl
M cHera. B nio6om cnyyae MHTEHCMBHOCTb O6G/iej€eHEHUsI HA efuHULY nowaanm o6bekTa 3aBUCUMT OT MJIOTHOCTU MNoToKa
[aHHbIX YacTuu. MAoTHOCTL NoToka F — npousBefeHne MaccoBOW KOHLEHTpauuu YacTul, W U CKOPOCTU U 4acTul, OTHO-
CUTeNbHO 06bekTa, COOTBETCTBEHHO, NHTEHCMBHOCTb 06/1e4eHEHNS BbIBOAUTCA U3 ypaBHEHUS

dm/dt = ritti2riziviy, €.1)

roe A — nnowajb NonepeyHoro cevyeHns o6bekTa (OTHOCUTEsIbHO HanpaB/ieHUs BEKTopa CKOPOCTWU YacTuubl W),
11— 3 eKTUBHOCTb CTO/IKHOBEHUS;
r12— adpPeKTUBHOCTb NpUANNaHNS;
M3 — adhhekTUBHOCTb HapacTaHus.

MonpaBouHble KoadhuumneHTsl T|.|,TI2 1 % npeacTaBnsAlT cO60 pasHble NPOLECChl, KOTOPble MOTYT YMEHbLNTb
dm/df no cpaBHeHU0 ¢ MakcuMasbHbIM 3HayeHnem w A v. [laHHble nonpaBoYHble KO3AULNEHTbl MOTyT U3MEHATLCA OT
Opo 1

KoadhdpuuneHT r| npeactaBnset co6oil achhpekTUBHOCTb CTONKHOBEHMSA YacTul, T.e. OTHOLEHWEe NIOTHOCTW noToka
4acTul, CTanknawLWwmnXcs ¢ 06bEKTOM, K MakCMMasibHOM MIOTHOCTU NoToka. SMPEKTUBHOCTb CTO/IKHOBEHUA A1 MeHbLue
eAMHNLbI, TaK Kak HebosbLLMe YacTuLbl CTPEMATCS CnefoBaTh 3a BO3AYLIHbIMW NOTOKAMW U MOTYT OTK/IOHATLCA OT CBOEWA
TpaeKkTopun B HanpaefeHun o6bekTa, kak nokasaHo Ha pucyHke C.1.

PucyHok C.1 — TpaekTopun Kanesnb B BO3AYLUHOM MOTOKE BOKPYT LUMHAPMYECKOTO ob6bekTa

KoadhchuumeHT r|2 npeactaBnset coboit achhekTMBHOCTL c6opa YacTul, KOTOpble CTA/IKUBATCS C 0OBLEKTOM, T. €.
r,2— OTHOLWEHNe NMIOTHOCTU NOTOKa YacTul, KOTOPble MPUAMNAT K 06bEKTY, K MIOTHOCTU YacTull, KOTOpble CTanknBawT-
cA c 06bekToM. D(PPEeKTUBHOCTL NPUANNAHUS T|2 BbiBefeHa W3 eAVHULbI, KOrfa 4acTullbl OTCKakvBaloT OT NOBEPXHOCTU.
YacTuupbl cumTaloTca NPUANNLLMMU, KOTAa OHW OCTal0TCS Ha NOBEPXHOCTU MOCTOSIHHO MM UX HaXOXAEeHne Ha NMOBEepPXHOCTU
ANUTCA AOCTATOYHO AONTO ANA BO3AEWCTBUS HA UHTEHCUMBHOCTb 06M1efeHeHns, Hanpumep 3a cuyeT TensoobmeHa € no-
BEPXHOCTbIO.

KoadhpuunmeHT r|3 npescraBnsieT coboil ahhpekTUBHOCTb 061efeHeHns, T. e. 1|3 — OTHOLEeHne ckopocTu obnepe-
HEeHMA K NJIOTHOCTM MOTOKAa YacTul, KOTOPble MPUAMNAKT K MOBEPXHOCTW. WHTEHCUBHOCTbL 06neAeHeHus T3 BbIBOAAT 13
eAVHNLbI, Korga HebOo/bLUIO TENI0BOM NOTOK OT OT/IOXKEHWI rononefa He MOXET Bbi3BaTb 3aMep3aHusa BCeX NPUAUMLLNX
yacTuy U X BHepeHns B /0o o6nefeHeHns. B Takom cnyvyae YacTb MaccoBOrO MOToKa YacTul, TepsieTcs ¢ MOBEPXHOCTU
BOAbl NMOCPEACTBOM CTOKa. Takas CUTyalus cXxemaTU4yHO MnokasaHa Ha pucyHke C.3.

B cuTyaummn, nokasaHHoii Ha pucyHke C.3 (T]3 < 1), Ha NOBEPXHOCTU OT/IOKEHUA HaXOAWUTCA XWAKUA CNOW,
a 3ameps3aHue NPOUCXOAUT Nof HUM. 3TO fABMEHWEe Ha3blBalT «BMAXHbIM NPUPOCTOM», a obpasywwuiica ney —
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«rononepom». Ecnu xuakuil cnoli oTCcyTCTBYeT, M HeT cToka (T|3 = 1), Takoili mpouecc HasbiBalT «CYXVMM MPUPOCTOM>.
CxemaTuyHO faHHasa cuTyauusa npegcraBneHa Ha pucyHke C.2. O6pasyowniics npyu 3TOM e[, Ha3biBaeTCA «M3MOPO3bio».
HakoHel, cnefyet OTMeTUTb, YTO MHOrAa B iMTepaType WCMNONb3YIT TAKON TEPMUH Kak «3(MPeKTUBHOCTb YNaBInBaHNsa»
ans T)1n TepMuH «3amepsaiowas dpakuns» gns 1i3.

CnepyeT OTMETUTb, UYTO XOTS Mbl FOBOPUM «06efeHEeHNEe» U «MHTEHCUBHOCTb 0651egeHeHus» dm/dt, chopmupy-
loweecs rononegHoe obpasoBaHWe MOXeT NpefcTaBNATb CO60V CMeCb NbAa W XWAKOW BoAbl. PakTMyecku, Korga Ha
NMOBEPXHOCTKN OTNOXEHMA o6pasyeTcs xuakaa nneHka (cM. pucyHok C.3), HapacTalwmnii neg nepBoHavyasbHO 3axBaTbl-
BaeT M 3HAUYNTE/IbHOE KONIMYECTBO XUAKOW BOAbl [18]. OT/NI0OXKEHNSs MOKPOro CHera Takxe BK/IYatT B Ce6S XUAKYIO BOAY.
Mpn aTom Xuakaa Boga oGHapyXvMBaeTcs KpaiiHe peako, Tak Kak OT/I0XEeHUS 0ObIYHO MOSIHOCTLIO 3amMep3alT BCKOpe no-
C/le OKOHYaHuA neasHol 6ypu.

1— un3moposb; 2 — XOJI04HbI BO3fyx; 3— BO3ayx; 4 — nep; 5— kannu, 6 — HanpasneHve BeTpa.

PucyHok C.2 — Obpa3oBaHue M3MOPO3M («CYXOi NpMpoCT»)

1 2 3

4 5 6 7

1— nep; 2— BoAsiHAasA NneHKa; 3— XOMOAHbIA BO3ayX; 4 — nef; 5— Xuakas Bofa; 6 — BblTekawwas Boga; 7— Kaniu;
8 — HanpasfieHue BeTpa

PucyHok C.3 — O6pa3oBaHue rononesa («BnaxHblii NpupocT»)

C.2 NHTEeHCUBHOCTb 061eaeHeHNs

C.2.1 Obwme nonoxeHns

B ypaBHeHuun (C.1) BbIABNAKTCA HEKOTOpPbIE [/1aBHble NMPO6/EMbl OLLEHKU FOM0NeAHbIX Harpy3ok Ha KOHCTPYKLUU.
Heobxoaumo onpegenntb Tpn koadhdhuuymeHTa 4., 42 n /B> KOoTOpble MOryT M3MeHATbCcA B npegenax ot 0 go 1. Kpowme
TOr0, HY)XXHO 3HaTb MAacCCOBYI KOHLEHTpauu 4acTuy B BO3AyxXe W, CKOPOCTb YacTul, vV 1 naowajb NONepeyHoro cevyeHus
o6bekta A. OnpegeneHne atmocepHbIX NapamMeTpoB SBNsSeTCS B 60Mblieil CTeneHuW MNpakTUYecKkoW, a He TeopeTuye-
CKOW Mpo6nemMoii, NO3TOMY B HaCTOSILLEM MPUSIOKEHUM OHO He 06cyxpaaetcs. OgHako crefyeT OTMETUTb, YTO MaccoBas
KOHLUEHTpaLuMs W — He 00OblYHbIi M3MepseMblii mapaMeTp, U ero OueHKa COMpshKeHa C onpegesieHHbIMU npobnemamu.
CKOpOCTb V— BEKTOpPHasi CyMMa CKOPOCTM BETpa U KOHEYHOI CKOPOCTU YacTul, (KoTopasi 4acTO HEU3BECTHA).

Hwxe 6yayT paccMoTpeHbl TeopeTu4eckne cnocobbl onpegesieHns Ko3uLMeHToB 02, A3 un A
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C.2.2 3¢ppeKTUBHOCTL CTONIKHOBEHMUA

Korga kanns nepemellyaeTcs ¢ BO3AYLUHBIM NMOTOKOM B HanpasrieHun obrnefeHeBalollero obbekTa, cunbl aspoau-
HaMW4ECKOro CONPOTUBMEHUA U MHEPLIUA ONpeaensaioT ee TpaekToputo. Ecnn nHepLmoHHble cunbl He BENWKW, Toraa fo-
MUHUpoBaTb ByaeT conpoTuBreHne, u Kannm byayT nepemellyarbcs B noToke Bodgyxa (cM. pucyHok C.1). Tak kak NMoToKW
Bo3gyxa 6yayT ornbatb 06beKT, BMecTe ¢ HUMKM ByayT ornbatb o6bekT u Kannu. MoaTomy feiAcTBUTENbHAA MHTEHCUBHOCTL
CTONKHOBeHUS ByaeT MeHblUe, YeM MIOTHOCTb NoToka. B 6onblunx kannsx byaer JOMUHUPOBaTbL UHEPLMOHHANA cuma, u
kannm 6yayT CTPEMUTLCA K CTONKHOBEHMIO C 06beKTOM 6e3 OTKIOHEeHUS OT Hero (CM. pucyHok C.1).

OTHOCUTENbHAA BENUYUHA UHEPLIMUA M COMPOTUBIEHUS, BO3EACTBYIOLLMX Ha Karru, 3aBUCUT OT UX pasMepoB, CKO-
pOCTW BO3AYLUHOrO NOTOKa U pa3MepoB obnefeHeBaloliero obbekra. Ecnu AaHHble napameTpbl U3BECTHLI, 3 deKTuB-
HOCTb CTOSIKHOBEHUA 1|y MOXET ObiTb BbiBEe€Ha TEOPETUHECKN MOCPEACTBOM YUCTIEHHOIO PeLLeHUs ypaBHEHUA nepe-
MeLLeHWs Kanenb B BO3AyLWHOM noToke. [laHHbIA noaxoa, KoTopbli 6bin paspabortan B 1946 rogy [9], BkntodaeT B cebs
YUCNEHHOe pelleHne TpaekTopuil BO3AYLLIHOMO NOTOKa U TPaeKTopUiA Kanenb. TpaekTopumn AOMMKHBI ONpeAensaTbes, ¢ TeM
4TO6b! BLIBECTU 3HAYSHUE 3HHEKTUBHOCTU CTONKHOBEHUSA 14. Takue pacueThbl UMEIOT CHoXHbII XapakTep u TpebyroT 6onb-
Wworo ofbema BbIMUCAUTENbHLIX 3aTpaTl. TeM He MeHee, CyLIECTBYIOT HECKOMbKO CrnocoboB yNpocTUTL pacdeT ny ANs
NpaKTU4ecKoro NPUMEHeHnS.

Bo-nepBbIX, €cnn NPUHATB, YTO obnefeHeBLUNA 06LEKT UMeeT LMNUHAPUYECKYto hopMy, TO CYLLECTBYET aHanuTK-
Yeckoe peLleHne AN BO3AYLIHOIO MoToka BOKpYr 06bekTa, U aheKTUBHOCTb CTONKHOBEHUS MOXET ObITb NapaMeTpuso-
BaHa C MOMOLLblo ABYX 6e3pa3MepHbIX MapameTpoB:

K=p,,d?/9uD (C.2)

¢ = Re2/IK (C.3)
¢ yncnom PeitHonbAca A5 Kanenb Nnpu NMpou3BoribHOR CKOPOCTU NoToKa v
Re=p,d VA, (C.4)

rae d — gnMameTp Kannu;
D — guameTp UMIMHAPa;
Py — MNOTHOCTL BOALI,
W — abcontoTHas BA3KOCTb BO3AYyXa;
Pg — MNOTHOCTb BO3AYXA.
[nsa yncneHHoro onpefeneHns gaHHblx paspaboTaHa cnegytowas amnupudeckas gpopmyna [5]:

ny = A=0,028 - C(B - 0,0454), (C.5)
rae A = 1,066K~0.00616exp(~1,103K-0.688),
B = 3,641K0.4%8exp(—1,497K~0694)

C =0,00637(¢ —100)0.381,

Bo-BTOpLIX, B [6] 6110 NOKA3aHO, YTO C BLICOKOI TOMHOCTLIO B pacdeTax MoryT 6biTb UCNONb30BaHbl OAUH NapaMeTp
W cpeaHwnit fuameTp obbema (MVD) [kak d B ypaBHeHusAX (C.2) u (C.4)], 663 He0BxoAMMOCTN BLIMNCIIEHNS 1)y OTAENBHO
LN Kax Ao KaTeropum pa3Mmepos Kanerb.

O DEKTUBHOCTL CTONKHOBEHMA Ty B 3HAYUTENLHON CTENeHW 3aBUCUT OT pasmepa 4acTul, U ANns [OCTaTouHO
GonblLUoro cpefHero AnameTpa o6bema MOXHO NPaKTUHECKU MCNONBL30BAaTL 1 = 1, €CAN KOHCTPYKLMA He SBMSAETCS 04eHb
GonbLUoi. MoaToMy 14 creayeT BLIUUCTIATL TONLKO B TeX CyYasx, koraa obnaqHbie Kanenbkn Bui3biBaloT obneaeHeHue.
Mpw BeiNageHn atMocepHbIX 0CaAKoB (A0XKAb, CHEr) 3hPEKTUBHOCTL CTONKHOBEHUA OKa3biBaeTcA GrM3koit K eauHuLe.

C.2.3 3d¢pheKTUBHOCTL NpUNUNaHnA

Koraa nepeoxnaxgeHHas kanns BoAbl CTaNkUBaeTCA ¢ NOBEPXHOCTLIO NbAa, OHa BbICTPO 3aMep3aeT U He ycneBaeT
OTCKOYUTb OT MOBEPXHOCTK (CM. pucyHok C.2). Ecnu Ha NOBEpXHOCTU UMEETCA XUAKWIA CNON, Kannsa pacTekaeTcs No Hemy
M TaKKe He oTpaXkaeTcs OT Hee (CM. pucyHok C.3). B xoe AaHHbIX NpoLeccoB BO3MOXHO 06pa3oBaHue kanenek, noku-
JaloLLMx NOBEPXHOCTb B pesynsraTe Ux Apobnenun. OgHako ux obbeM B 60NbWNHCTBE CNyYaeB HACTONBLKO Mar, YTo UX
BO3feiicTBUe Ha obnefeHeHne NPaKTUYECKN HE YYnTLIBaOT. COOTBETCTBEHHO NPUHATO CHUTATb, YTO Kanmu XUAKON BOAbI,
KaK npaBuio, He OTCKaKMBAIOT OT NOBEPXHOCTH, T. €. ANA BOAAHLIX Kanenb M, = 1.

CHeXHble YacTuLbl OTpaxarTcsa BecbMa adpekTUBHO. [ANA NONHOCTLIO TBEPAbIX YacTUL (CyXOM CHer), apdeKTuB-
HOCTb MPUNUMAaHNA T, NPAKTUYECKU paBHa Hyno. OfHAKO ecnu Ha NoBepPXHOCTU YacTUL CHera HaxoMTCS XNAKUA Croi,
OHUW NpuUnunaloT HaMHoro addekTuBHee. Mpu HeBONLLLIOKH CKOPOCTU CTONKHOBEHWUA U BNaAroNpUATHEIX TEMMEpaTYPHLIX U
BMaXHOCTHBIX YCNOBUAX 3HAYEHNE 1), BMU3KO K 3HaUEHNAM MOKPOro cHera.

B HacTosiLee BpeMsA He cyLiecTBYeT 06LWEeNpUHATON TeOPETUYECKOH MOAENN OTHOCUTENbLHO 3PEKTUBHOCTM NpK-
nUnaHns MoKporo cHera. Metowmnecs MeToabl annpokcuMaunn mn, ABMAKTCA SMAUPUYECKUMN YpaBHEHUSIMU Ha OCHOBe
naGopaTopHOro MoflenupPOBaHNA U HEKOTOPLIX NoneBbiX HabnioaeHwii. MNepeoi Nydweit annpokcumaleid Ana m,, BO3-
MOXHO, siBnsetca [1]:

ny =1, (C.6)
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rAe v — cKopoCTb BeTpa, M/c; koraa v <1 M/c, ny = 1.

BriaxHocTb 1 TeMnepaTypa Bo3gyxa TakKe BIIMAT Ha T, HO Ha AaHHbIA MOMEHT He UMeeTCsl LOCTaTOYHO JaHHbIX,
YTOObI MPUHATL UX BO BHUMaHWe. Tpu 8TOM, OAHAKO, CrieAyeT OTMETUTL, YTO M, > 0 TONBKO B TOM Cryvae, ecnu YacTuuel
cHera SIBMSOTCH MOKPLIMU; AN CHera 1, = 0, ecnv Temnepatypa no BnaxHoMy TepMomeTpy Hixe 0 °C [20].

C.2.4 ViHTeHCUBHOCTbL rononenoobpasoBaHus

Mpu cyxom obrieieHeHNN 3amMep3atoT BCe CTamnkusaroLnecs kannn oAbl U 3peKTUBHOCTL obnegeHeHuns ng = 1
(cm. pucyHok C.2). B ycrnioBusix BnaxHoro obrnefeHeHnsa ckopocTb 3amep3aHist 3aBUCUT OT CKOPOCTH, C KOTOPOI NaTeHT-
Has TennoTa B MpoLiecce 3aMep3aHns MOXET OTBOAUTLCS OT MOBEPXHOCTU 3aMep3aHus. Mpu 3ToM YacTb BOfbl, KOTopas
He MOXET 3aMep3HyTb B XOA4e OrpaHW4eHHoro TennoobmeHa, cTekaeT Noj Bo3AeiCTBUEM CUTlbl TAXKECTU UK CONPOTUBIe-
HUsA Bosgyxa (cM. pucyHok C.3).

[nsi BNaxHoro HapacTaHusi rononeaa TennoBoit 6anaHc Ha NoBePXHOCTU obnefeHeHns MOXHO NpeacTaBuTb cre-
Ayrowmm obpasom:

Q+Q,=Q. +Q,+Q+Q (C.7)

rae Qp — naTteHTHas TenroTa, ocBoBoXaatoLasncs BO BpeMs 3aMep3aHus,
Q, — aspof1HaMuYeckoe HarpesaHUe BO3Ayxa,
Q, — YTEeUKN KOHTaKTHOrO Tenna B BO3AyX,
Q. — YTeukM Tenna noj BO3AeihcTBNEM UCTIapeHus;
Q — OTTOK (MPUTOK) Tenna npu HarpesaHuu (OXnaxgeHnn) ctankueatolencs Bofbl A0 TeMNepaTypbl 3aMmepsaHus,
Qg — noTepw Tenna Ha uany4eHue.
UneHbl ypaBHeHusa Tennosoro 6anaHca (C.7) MoryT ObiTb NapamMeTpU3oBaHbl ¢ MOMOLLBI METEOPONOrnyeckux u
KOHCTPYKTUBHBIX NEepeMeHHbIX.
Tenno, BbicBObOXAEHHOE NpU 3amMep3aHun, NepefaeTcs ¢ NOBEPXHOCTU pasfena fef—BoAa Yepes XUAKY Boay
B BO3yX; COOTBETCTBEHHO, Yepe3 KUKy NieHKy obpasyeTcs oTpuuaTenbHblil rpagueHT TemnepaTypbl. JaHHblid Tvn
nepeoxnaxaeHnss cnocobcTByeT MOPdONorun JeHAPUTHOR KpUcTannusaLlum, B pesynesrate Yero onpeaeneHHas YacTb
BOAblI OCTAeTCA BHYTPU NeAsHOR MaTpuubl. Tak Kak Hezamepaluas Bofa MOXET oka3aTbCs 3axBadeHHoi 6e3 BblgeneHus
naTeHTHoro Tenna, nepeMenHasn Q; B ypasHeHun (C.7) paBHa

Q= (1= AmaFLy, (C.8)

rae A — xuakas dpakums HapacTaHus rofioneaa;
F — NNOTHOCTL NOTOKa BOALI K MOBEPXHOCTU (F=14 My W V).
[nsA onpegenenns xuakon dppakyum A npegnpuHumaninck TeopeTudeckue [18] n akcnepuMeHTanbHble [7] NONbITKA.
B AaHHBIX MccreaoBaHUAX NpeanonaraeTcs, YTo A, CKOpee BCEero, He 3aBUCUT OT YCMOBUA HapacTaHus fibja W YTo
A =0,26 — npnemnemas nepBas anmnpokcumMauus.
KuHeTudyeckoe HarpesaHue Bosgyxa Q,, SBNSETCA OTHOCUTENbHO Manoil BESIMYUHOM, HO Tak Kak OHO Nerko napa-
METPU3YETCA C MOMOLLLIO

Q, = hrv3/(2C,) (C.9)
TO, KaK MpaBuio, BKMioYaeTcA B Tennoeoit GanaHc. KuHeTUYeckoe HarpeBaHue Kanemnb MpefcTaBnseTcs Hecy-
LecTBEHHBEIM U B pacyeT He MpuHUMaeTcA. B gaHHoM criydae h —  ko3ddULMEHT KOHBEKTMBHOIO TenrioobMmeHa,

r — K03 PULUEHT BOCCTAHOBMNEHUA ANSA TENNOTLI BHYTPEHHero TpeHus (r= 0,79 Ansa yunuHapa), v — CKoOpoCTb BETPA,
a Cp — yhenbHas TennoTa Bo3ayxa.
KoHBEKTUBHbIN TeNnoobMeH MOXHO NpefcTaBUTh CreayroLLMM 06pasom:

Qe = h(ts —t,), (C.10)

roe t, — TemnepaTypa noBepxHocTi obreneHeHns (t; = 0 °C npu BnaxxHoM HapacTaHuu rosioneaa), a
t, — TemnepaTypa Bo3gyxa.
WcnaputenbHasa Tennonepegadya napaMmeTpusyeTcs Kak

Qe = hel (e — ,)(Cyp) (C.11)

roe € — KoadpMLUEHT MOMEKYNAPHON Macchl Cyxoro Bo3fyxa u BoasHoro napa (e = 0,622),
L, — naTeHTHOe TeNno ncnapeHus,
€, — AaBrieH1e HaCkILLeHHOro BOASHOO Nnapa Ha NoBepXHOCTW HapacTaHus roronesa;
e, — AaBneHne OKpyXaroLlero napa B BO34YLUHOM MOTOKe,
p — LaBneHve Bo3ayxa.
B paHHoMm cnydvae e — MocTosiHHas (e = 617T1a), a e, — PYHKLUUSA TeMnepaTypbl ¥ OTHOCUTENBHOW BIAXHOCTH
OKpy»atoLLlero Bodgyxa. OBbIYHO CHMTALOT, YTO OTHOCUTENbBHAsA BraXHOCTb B obnake coctaBnseT 100 %.
Benuuuta Q — pesynbrar TeMneparypHOi pasHOCTY MEXAY CTarnkuBalowmuMnUcs KanerbskamMmi 1 NoBepXHOCTbIO 06-
nefeHeBatoLLero obbeKTa.

Q = FC h(t; — tg), (C.12)

rae C,, — yAerbHasi TennoTa Boabl;
tqy— TeMnepaTypbl Karnenek nNpu CTONKHOBEHMU.
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Mo3HO AOMYCTUT, YTO AN o6nadHbIX Kanenek ty =t,; Takoe NpeAnoroXeHue AONyCKaeTC Takke ANA Nepeoxnax-
JIeHHBIX Kanenb qoXAs.
MoTepu Tenna Ha AANHHOBOMHOBOE W3MyYeHUe MOTyT NapamMeTpU30oBaThCs Kak

Q, = calt, - t,), (C.13)

rne ¢ — nocTosiHHas CTedaHa-BonblUmana (5,67 - 1078 BT M2K™), a @ — nuHeapn3oBaHHas NOCTOSHHAA U3NyYeHUs
(a=8,1- 107K3). B faHHOM ypaBHEHUW yYUTEIBAETCA TONBLKO ANTMHHOBONHOBOE U3MyYeHWe u gonyckaeTca obLyas
n3ny4arenbHas cnocobHOCTb 1 A5 NOBEPXHOCTU ObrefeHeHns, 1 ANa OKpyXXatoLenh cpeabl.
B pesynkrate napaMeTtpuaanumn ypasHeHuii ot (C.8) go (C.13) B ypaBHeHUn Tennosoro 6anaHca (C.7) u pelueHus
dhpakummn HapacTaHWA rononeaa nonyyYeHo crnepyollee ypasHeHue

o= () 2 oy 0y) - 2 [ Gl calfe -t (C.14)

FA-mL | e % e, | Ta-nr, TFa-nL

[o cux nop, ofHaKo, HET efUHOI TOYKM 3peHus Ha onpefeneHue KoadduLUeHTa KOHBEKTUBHOW Tennonepeaaym
h B ypaBHeHuu (C.14). MmetoTcda cTaHAapTHeIE METOAbLI OLIEHKM U MECTHBIX, U 06X 3Ha4YeHWH ANa h Ha rmaakux o6b-
eKTax pasHbIx pasmepoB U opM. BonblUMHCTBO Mogeneii obnefeHeHNs AonyckaeT, YTo KoadduUneHTs Tennonepegayn
LUUNUHAPOB AOCTATOYHO XOPOLLUO NPefCTaBnAlT 06bekThl 0brnefeHeHuns. axe npyu AonyLWeHUN Takon NpocTon ¢opMbl,
npobnema yCroxXHAeTcs LIepoXoBaTOCTbIO MbAa. BrnusiHne noBepxXHOCTHOW LIEPOXOBATOCTU TEOPETUYECKN U3YHEHO BO
BceX fetansx [17], 1 AaHHaa Teopua MOXET ObITb UCMONb30BaHa Kak 4acTb Moaenu obnegeHeHns.

MMes oueHKy h, ypaBHeHue (C.14) MOXHO UCNONBL30BaTh ANsl ONpeAeneHUs MHTEHCUBHOCTU HapacTaHUA rononeaa
M3 W BbIBOAA@ YPaBHEHUs UHTeHcMBHOCTM obneaeHeHuna (C.1). CrieqyeT oTMETUTb, YTO XOTA ypaBHeHue (C.14) 3anucaHo
B TEPMWHax NMOTHOCTU BOASHOMO MOTOKa F, OHO B AEWCTBUTENBHOCTU BEPHO TakKe U ANA NOKaNbHOrO YpOBHS, Ha No-
BEepPXHOCTY obrnefeHeBatoLLero obbekTa. B aToM cnyyae F npeactaBnAeT NPAMO MaccoBbI NOTOK NAOC 06paTHLIN NOTOK
BOAbLI ¢ APYrUX CEKTOPOB MOBEPXHOCTW. Toraa CpefHAn TeMnepaTtypa pesynsTupylowero noToka GyAeT oTnu4aTees ot
Temnepartypsl kanenb. [na Toro 4Tobbl CNPOrHo3npoBaTb He Tonbko obliee HapacTaHue rononeaa, Ho Takke opMy n
BepTUKanbHOe pacnpefeneHue, faHHbIe acneKTbl onpeAeneHns MECTHOro Tennosoro 6anaHca BKNIOYEHb! B HEKOTOPLIE
mogenu obrniegeHeHns (cM., Hanpumep, [11]u [31]).

C.3 YnucneHHoe MogenupoBaHue

PelueHve npobriembl MHTEHCUBHOCTU 0ONeAeHEHNUA aHaNMTUYECKUM cnocoboM ¢ nomolybto ypaBHeHUsA (C.14) He
ABNsAeTCA LenecoobpasHbiM, Tak Kak OHO npefnonaraeT UCNonNb3oBaHUe SMMUPUYECKUX YPaBHEHUIA 3aBUCUMOCTH JlaBne-
HWSA HaCbILLEHHOro BOASHOMO Napa W yfenbHOW TENNoTh Ha TeMnepaTypy, a Takke npouefypy onpegenenus h. Yucnen-
Hble MeTofbl CrefyeT UCNonb3oBaThk eLle U NOToMY, YTo obnefeHeHne ABNAETCA NPOLECCOM, 3aBUCALLMM OT BPEMEHU, U
N3MEHEHWS pa3MepoB rofoneHbIX OTIOXEHWA BAUAIOT Ha KoaddULUMeHT Tennonepegayun A B ypaBHeHuu (C.1). Bee ato
YCIOXHSIET npoLecc obneaerenus. Npobnema dopMbl HapacTatoLero rononeaa, U3MeHsoLencs BO BpeMeHU, 06bIYHO
peLlaeTcs NpocThIM CMOCOBOM: NPUHWMAIOT, YTO OTIIOKEHUSA rofioNefa UMEOT LMNUHA pUYeckyto reomeTpuio. OfHako npo-
OGrnema MOXeT yCnoxHWTbcs obpasoBaHWeM cocynek. OTaenbHas Mogenb, MMUTUpYlolas obpasoBaHue cocynek [19],
MOXeT ObITb UCMonbL3oBaHa Npu MoAEenMpoBaHun obneaeHeHus nog Bo3fencTeuem neasHoro aoxas. Tak, B [21] npea-
naraeTcsi KOMMNIeKCHas Mofenb UMWTaLMK rororneAHbIX Harpy3okK Moj Bo3feiCTBMEM NefsiHOro AOXAS.

3aBuCKMbIE OT BpEMEHW YUCNEHHbIE MOAENU obnefieHeHns TpebyIoT Talkke MOAENUPOBaHUSA MIOTHOCTU OTAIOXEHWIA
rononepa. 3To 0ObACHAETCA TEM, YTO WHTEHCUBHOCTb obrnefleHeHUs Ans crnefylowieidl BpeMeHHO cTagmmu 3aBUCHT OT
pa3mepos obbekTa A B ypasHeHuun (C.1), ANns vero TpebyeTca 3HaHWe B3aMMOCBA3EH Mexay CMoAenupoBaHHON nefoBoi
Harpy3koi u pasamMepamu obrnefeHeBLUNX KOHCTPYKLUMIA. [N M3MOpo3eBOro rornonefa NAoTHOCTbL MOXKET MOAENMPOBaTLCA
YWCMEHHBIM METOAOM C NMOMOLLBIO oTAenbHON Gannuctudeckot Mmoaenu [30]. B 6onblunMHcTBe criyvaeB Hauboree nog-
xofsilee ypaBHeHUe [23] MOXeT ObiTb UCMONMBL30BAHO ANS MIOTHOCTM p U3MOPO3U (Cyxoro rononefoobpasoBaHusi) Ha
LUunuHgpe:

p =0,378 + 0,425 (log R) — 0,0823 (log R)?, (C.15)
roe R — napameTtpa MakknuHa [12]:
R =~ (vodp)P2t (C.16)

re Vo — CKOPOCTb CTOMKHOBEHUS! Kareflb, UCXOAS U3 CpeAHeobbeMHOro pasmepa kannv d;
t, — TeMmnepaTypa NoBepXHOCTU OTIOXEHMS rononeja.

YpaBHeHUA AN pacdeTa vy MOXHO B3ATb U3 [5]. TemnepaTypy noBepxHOCTU f; ONPEAEensIioT YNCHIEHHBIM METOA0M
no ypaBHeHUWto Tennosoro 6anaHca. OfHako B BOMbLUMHCTBE cnyvaeB aTMOCEPHOW M3MOpO3U TeMnepaTypa Bo3fayxa
MoXeT oBecneunTs annpokcuMaLmio t,.

,Elgﬂ rononefa (snaxHoe obnefeHeHue) BapuauMn NNOTHOCTW Marnbl, U AOMYCKaeTcsl NPUHMMaTb 3HavYeHue
0,9 rfem®.
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PucyHok C.4 — B3aMM03aBUCHMOCTb pasHbiX (PaKkTopoB 06/1efeHeHnss Nog BO3AelCTBMEM Kanesb BOAbl

MNOTHOCTb MOKPOrO CHera NOBblWAeTCA C YBe/IMYEHWEM CKOPOCTM BeTpa; NpM 3TOM KO/IMYECTBEHHAs oOLeHKa
NMOTHOCTU CHera OocTaeTCcs Heu3BeCcTHOW. Mcxoas u3 noneBbiX AaHHbIX [8], gonyckaeTcsa MCNOMb30BaHWe MOCTOAHHOrO
3HauyeHnss 0,4 rem-3. O4HaKO MpU CUbHbBIX CKOMEHUAX MOKPOro CHera MAOTHOCTb MOXEeT oka3aTbCsl Bbille, NMPUMEPHO
0,7 rem-3[3].

C nomoLbio flaHHbIX OLEHOK MOXHO pa3paboTaTb YNCMEHHY MOAEeNb ANA UMUTALMU 3aBUCMMOrO OT BpEeMeHW 06-
nepeHeHna obbekta. CxemaTuyHoe onucaHve Mogenun obnefeHeHus npusefeHo Ha pucyHke C.5.

PeanbHas KOHCTPyKUWS, Hanpumep mauyta, 06bI4HO COCTOUT U3 HEBOMbLUNX KOHCTPYKTUBHbLIX 3/IEMEHTOB pPa3HblX
pasmepoB. [03ToMy AN YNpoOWeHWa npouecca MOAENUPOBaHUSA, Takyl C/IOXHYK KOHCTPYKLMIO MOXHO pa3buTb Ha
HECKOJ/IbKO rpynn He6oNbWNX 31€MEHTOB ¥ paccunTatb rofoNefHyo Harpysky oTAenbHO AN KaXAO0ro afemMeHTa, a 3aTem
C/I0XWTb BCE NOJIyYeHHble pe3ynbTaTbl 415 BbiBOAa 06LLEei Harpy3ku OT obnefeHeHus.

C.4 O6cyxpaeHune

Teopusi o6nefeHeHNsT KOHCTPYKUMIA yxe nonydmna vyacTuyHoe noaTeepxaeHue (cm. [7], [13], [23], [24]). OpHako
elle ocTtaeTcs psAf HEBbIACHEHHbLIX BOMPOCOB, KOTOpPble TpebytoT 60/ee TuwaTe/ibHOro pacCMOTPEHUA U MOATBEPXKAEHUSA.

OcHOBHasa HeonpeaesnieHHOCTb NposABAAeTcs, Korga aMMEeKTUBHOCTbL CTONIKHOBEHUA [ UMEET OYeHb HU3KOe 3Haye-
Hue (n1<0,1). B 3ToM c/ly4yae C NOMOLLbI TEOPETUUYECKUX MOSOXKEHUNA, U3N0XEHHbIX B C.2.1, NbITAOTCA 06BACHUTL CAULL-
KOM Hu3KuMe 3HauveHusa A1[26] Tem, 4TO WepoxoBaTble 3/1EMEHTbI MOBEPXHOCTM AENCTBYIOT Kak OTAEe/NbHble KOMMEKTOPbI.
Korga T]1 umeeT HeboNblIOe 3HayeHWe, obnefleHeHne Takke MMeeT HebO/blUY WHTEHCUBHOCTbL [cM. ypaBHeHue (C. 1)),
6narofaps 4emy gaHHasa npobnema He NPenAaATCTBYeT OLEHKe pacyeTHbIX rofloNefHbiX Harpy3ok. OfHaKo Korga KOHCTPYK-
uua (Hanpumep, NOJIHOCTbIO 0b6nefeHeBLlas mMadTa) umeet 6onbline pasmeps! (A B ypaBHeHun C. 1), ob6negeHeHne MoxeT
NPOUCXOAUTb MHTEHCUBHO Jaxe MNpu HU3KUX 3HavyeHusax ry. T. e. oueHka obnefeHeHns o4yeHb 60/bLINX 0OBLEKTOB, B YacT-
HOCTW B YCNOBUAX He6GOMbLLOK CKOPOCTK BeTpa, TpebyeT 0co60ro BHUMAaHWUSA.

OfHako ycoBepLleHCTBOBaHWE METO/0B OLEHKN AlaHHblX napaMmeTpoB npejcTtaBafdeTcsa BecbMa Npo6semMmaTnyHbiMm,
Tak Kak B YC/IOBUAX HU3KUX 3HAYEHWI BenuunHa 41 HacToNbKko YyBCTBUTEIbHA K UBMEHEHNAM CpeAHe06bEMHbIX pa3mepoB
kanenb (MVD), 4To ee ToO4yHOe onpejesieHne Oka3biBaeTCA HEBO3MOXHbIM U3-3a NOrpewHocTeli usmepeHns MVD.
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PucyHok C.5 — YnpouieHHas 6/10K-CXxemMa YMCeHHOW Modeny obeaeHeHus

OueHka atheKkTMBHOCTM NpUAMNaHnA T|2 MOKPbIX CHEXMWHOK Takke cTpafaeT onpefesieHHON HeTOYHOCTbI. Ypas-
HeHue (C.6) cnefyeT paccMaTpuBaTb TO/IbKO Kak NEPBYH annpokcumauuio, 4o Tex nop noka He 6yayT paspaboTtaHbl 6onee
CNOXHble MeTO/bl OLLeHKM T|2. MNpn paccMOTpeHnn 60/bLWNX Kanenb Bogbl ([0XAA) CHMTAETCA, YTO HEKOTOpble Kanau MoryT
oTcKakuBaTb OT noBepxHocTu [10]; ecnu 3To Tak, TO r|2= 1 MOXeT NpUBECTW K HEGONbLUIUM NOrpPeLHOCTAM.

MHTEHCMBHOCTb HapacTaHua rononega T3 ABAAETCA, Kak npaBuio, Havbonee TOUYHbIM NapameTpoM ypaBHEHUs
(C.1). NoaTtomy TeopeTmyeckas oueHka o6pa3oBaHusa rononeia (BnaxHoe obsegeHeHNE) OTANYaeTcsi OTHOCUTE/TIbHON Ha-
[EeXHOCTbIO Npy YCNOBUW, Y4TO AaHHaa MoAeNb UMeeT npasBu/ibHble BXOAHblEe 3HauyeHns. OAHaKo ecny YacTb rof0nefHoN
Harpy3kun nNpuHagnexuT cocysbkam, A5 MogenvnpoBaHus [21] noTpebyeTcsi MCNonb3oBaHWe OTAE/IbHON Mogenn obpaso-
BaHus cocynek [13], [19]. B Takom cnydyae obuian Harpyska 6yaeT kpaiiHe 4yBCTBMTENbHA K TeMnepaType Bo3dyxa.

[laHHas Teopusi OCHOBbIBAETCA Ha MPeAnooXEeHUN, YTO 06BEKT UMEET LUANHAPUYECKY0 (DopMy, XOTA Ha camom
Aene 3T0 MOXeT OblTb He Tak. Ho faxe ecnm KOHCTPYKTMBHbIE 3M1EMEHTbI OKaXyTCS LUAUHAPUYECKUMU, nx popma nsme-
HWTCS C HapacTaHueMm rosionefa, Yto npusBefeT K NOrpelHocTaM MogennposaHus. Mpu 3TOM eCTb OCHOBaHWA nonaratb,
4TO 3TO He rnaBHas Npob6seMa NPOrHo3MpPOBaHUSA Harpy3ok oT u3mMoposu [16], [23], ecnv OTKNOHEHWE OT LUANHAPUYECKOW
dopmbl He cTano KpuTuyeckum. B HacToswee Bpems pa3paboTaHbl MeTOAbl MPOrHO3MPOBaHMA POPMbl OT/IOXEHUSA TO10-
nepa (cm., Hanpumep, [11], [29], [31]), HO UX NPUMEHEHME OrpPaHMYEHO TEM, YTO KO3 PULNEHTI T|2 n 7|3 B ypaBHEHUMN
(C.1) noka elye He aganTMpoBaHbl ANS 60see CNOXHbIX hopM. Mpyn 3TOM HafO OTMETUTb, YTO hopma OT/IOXEHWI ronone-
Aa vmeeT 60/bloe 3HaUYeHMe MNpy onpegesnieHun 1060BOT0 CONPOTUBAEHNA BeTpa U OTpbiBa. Mo 3TO NpuynMHe Ans aspo-
OuHaMunyecknx npodmneli paspaboTaHbl crneyuanbHble YucneHHble mogenu (cMm., Hanpumep, [4], [27]).

Mpn mogenupoBaHun obnefeHeHns COXHbIX KOHCTPYKUWIA cnefdyeT yyecTb, YTO HEeKOTOpble 3/1eMEHTbl KOHCTPYK-
LUy MOryT 6bITh 3aluiieHbl 0T 06nefeHeHnsa ApYrMMU 31eMeHTaMu, a HEKOTopble OTAesbHble 3/1eMeHTbl MOryT noasep-
raTbCA COBMECTHOMY o6nefeHeHunio. laHHaa npobsemMa MoXeT paccmaTpuBaTbCA OTAENIbHO AN KaX[On KOHCTPYKUUK C
NOMOLLbI MefiIkoMaclTabHbIX 3KCNepuMeHTOoB [25].

YTo KacaeTca TeopeTuyeckux mogeneli obnefeHeHns pacyeta rosioNnefHbiX Harpy3okK, 418 HUX [NaBHON Npobnemoit
SAIBNSAOTCS NpaBW/ibHblE UCXOAHbIE faHHble. CpefHeo6beMHbI padmep kanenb (MVD) un conepxaHue xuakoli sogsl (LWC)
He CyLWecTBeHHbl ANA rononefHoro obnegeHenns [14], HO NMeOT KPUTUYECKOE 3HAYeHne ANA M3MOPO3EeBOro obrefeHe-
HUA. [na rononefHoro obnefeHeHns BaxHbl MHTEHCUMBHOCTb OCafKOB W ONpefefieHHas Temnepartypa Bosfyxa. JkcTpa-
nonAuMa aTUX U Apyrux TpebyemblX WCXOLHbIX MapaMeTpoB K 4acTO yAa/leHHbIM MecTam MPOEKTUPYEeMbIX KOHCTPYKLWI
KpaiiHe 3aTpyfHeHa, 1 No3ToMy GyAayliMe nepcrnekTnBbl TEOPETUYECKOr0 MOAENNPOBAHNS 3aBUCAT OT Nporpecca B faHHOM
obnactu.
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Mpunoxexnune D
(cnpaBoyuHoe)

KnumaTtunyeckas oueHka feaoBblX KIaccoB N0 METEOPOrNiorM4eCckKumM JaHHbIM

D.1 BBeaeHue

HapacTaHvne nbga W cHera Ha NIWHUSX SnNeKTponepeAaqu, TENEeBU3NOHHbIX BallHAX W TENeKOMMYHWUKaLMOHHBIX
CcUCTEMaxX — OfWH U3 BaXHEMWLIMX napaMeTpoB MPOEKTUPOBaHUA B XOMOAHLIX permoHax. Pesynbratbl MaMepeHusi oT-
TNOXEHUIA rononefa BO MHOMUX PervoHax UMEeT CIULLKOM NMoxoe NpocTpaHCTBEHHOE U BpEMEHHOE MpefcTaBrneHme,
AN Toro 4Tobbl MX MOXHO GbINO UCMoMb30BaTh MPW OLIEHKE pacqETHLIX rororneAHbIX Harpy3ok. PacyeTbl knuMaTuyeckmx
rononeAHbIx Harpy3oK MoryT Takke 6biTb NpoBeAeHbl Ha OCHOBE METEOPONOrNYEeCKUX laHHbIX MeTeoCTaHLMiA. B HacTos-
LLEM MPUIOXEHUN PACCMOTPEHbl METOA LI KIMMaTUYeCcKOo OLEHKU NefoBbIX KIaccoB HAa OCHOBAHUM METEOPOIOrmyeckux
LaHHbIX 4ns usMopo3eBoro obriefeHeHus, rononefHoro obnefeHeHna U MoKporo cHera. MNpeuMyLLecTBoO Takux AaHHbIX
3aKITH0MaETCHA B TOM, YTO OHU coBpaHbl Ha MPOTHXEHUN AMUTENBHOrO NEpUofa BpeMeHN U MMEIOT OTHOCUTENBHO Xopollee
NpocTpaHCTBEHHOE pacnpeaeneHne. HegoctaTkoM ABRAETCA Moxas Koppensuus napameTpoB obnegeHeHns ¢ 06blYHbI-
MW METEOPOSIOTNYECKUMI JaHHBIMU; ANS paspeLleHns AaHHoN npobrnemMbl TpebytoTcs AononHUTeNbHbIe HabnogeHusa u
ucronb3oBaHue mogenei obnegeHeHuns (cMm. npunoxeHve C).

D.2 OaHHbIe

BHyTpuobnadHoe obnegeHerne MoxeT BbiTb OnpeaeneHo ToMbKo Mo AaHHLIM BLICOTHI OCHOBaHus obnaka. Tuya-
TenbHble HaGnAeHUs 3a HKHeN rpaHnLeit 06naqHoCTV BEAYTCA B a3pornopTax, HO HET rapaHTuu, YTo Takue HabntogeHust
ABMAKTCA YacTbio paboTel METEOPONOrMYeckUX CTaHUMA. MosToMy Ans aHanu3a nydlle BCEro UCMonb3oBaTb UHdOpMa-
LMK METEOPONOrM4ECKUX CTaHLWI a3ponopToB.

AHasu3 JaHHbIX MOXET GbiTb MPOBEAEH C MOMOLL L0 KOMMbIOTEPa, OfiHAKO ANS aHanuaa rorionegHoro obrefqeHeHus
1 MOKPOTO CHera UCMorbayoTCs UCXOAHbIE NUCTLI HabntoAeH!IA, ANS KOTOPLIX MOXET NOHaA0BUTLCS NPOBEPKA BPYUHYIO.
OTo 06bACHAETCA TeM, YTO MPOAOMXKUTENBHOCTL BhINaAEHUS OCAAKOB 4acTo kopode nepuoaa HabrofeHus 3a Konu-
4eCTBOM BbiNaBLUMX OCafKoB. TOYHOE BPEMA Hayasra v OKOHYaHWUS COBLITUS MOXHO ONPEAEnUTL No OTMETKaM Ha NucTax
HabrofeHi, ecnu oHW NpeacTaBneHbl He B OpMe CUHOMTUYeckux daiinos. EcNu AaHHLIE O KONUYECTBE OCAAKOB OT-
CYTCTBYHOT, A11A UX OMNPEfereHuns JornycKaeTcs UCMonb3oBaTh HOPMbI KMMMaTUYECKUX NapaMeTpoB.

D.3 Metoabl

D.3.1 3amep3aHue ocafkoB

Cnydyau 3amep3aHusi 0cafikoB MOXHO BbIGpaTh M3 METEOAAHHLIX C MOMOLLLIO CEeAYIOLLEro KpUTEPUS:

- NefAHOM JOXAb UK NepeoxnaxaeHHas U3MOpoCh, YKka3aHHbIe B METEOCBOAKAX, UIN

- AOXAb Wi namopock npu t, < 0 °C,
rae t,, — Temnepatypa no BNaxHOMy TepMOMETPY.

Kak 6blino ckasaHo BhILLe, MPOAOKUTENBHOCTL COBLITUSA, UHTEHCMBHOCTL OCaZKoB, CPEAHAS TEMNepaTypa Bo3gyxa
N CKOPOCTL BeTpa MoryT ObITb paccynTaHbl BPYYHYIO Ha OCHOBaHUM JJaHHLIX XypHaroB MeTeoHabNoaeHWiA.

MoapobHbIiA aHanus TpebyeTcs Torbko B 0cobbix criyyasix, KoTopble BoIGUpaloT ucxogs U3 3aperncTpupoBaHHOM
WHTEHCUBHOCTU U ANIUTENBbHOCTU ocafkoB. K BaxXHbIM (AN aHanusa) cnyqasM, HanpuMep, MOXHO OTHECTU CUNbHLIW ne-
LSHOIM AoXAb Ha NpoTsxeHun Gonee 30 MUH Unu crabblil NefsiHOW AOXAb Ha NpoTshkeHUK Gonee 60 MUH.

lononeaHyo Harpyaky ANs KaXaoro BaXXHOro coBbITUS MOXHO BEIBECTU C MOMOLLLIO MOANDULMPOBAHHOI BEpCUM
Moaenu obnepeHeHus MakkoHeHa [16], [21] (cM. Takke npunoxeHue C). KOHTPOmbHLIA 06beKT, onpeaeneHHbIi B Npuno-
XKeHuu B, ncnonb3yroT Kak MCXOAHbIA 06bekT obnefeHeHus.

D.3.2 BHyTpuno6nayHoe obnegeHeHue

Mo onpegenexuto, BHYyTpMoGna4Hoe obreseHeHne MOXET NPOU30ATA B TOM Cryyae, Korja BblcOTa OCHOBaHUSA Ty4M
Hy, HaxoAWUTCA HUXe BLICOTLI paccMaTpuBaeMoi Toukn H,. COOTBETCTBEHHO, NPU aHanm3se UCnornb3yT KpUTepui

Hy < H;

t,<0°C,

rae t, — TemMnepatypa Bo3gyxa.

Vexops us pacnpegenerns Habniogaemoit BenuunHel Hy, 0THoCUTeNbHO Hj, cobbiTuA BHYTprobnadiHoro obneaeHe-
HWA MOryT GbITb ONpeAeneHsl Ha pasHbIX YPOBHSIX i.

YuncneHHble Mofenu oBrneAeHeHNs He NCMONb3yOTCA ANA BHyTpUobnadyHoro obneaeHeHUs B pamkax faHHOMo Me-
ToAa, TaK Kak pasMepHoe pacnpefeneHue Kanenb 1 cogepxaHue XuaKoi Bogel, Heobxognmele Ans AaHHbIX MoAenew, He
N3MepAIOT Ha METEOPONOTMYECKUX CTaHLMSX. BMECTO STOro KONMYECTBO HapocTa U3Moposn M, B kr/m2, Ans obneaeHeHns
(v ans opgHoro NHTepBana HabnitogeHnin) MOXHO paccuuTaTh C MOMOLLLIO NPOCTOro 3MMUPUYECKOro YypaBHeHUN [2]:
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M, =0,11vr,

roe v — cpefHsAs cKopocThb BeTpa, M/c, Ha BbicoTe 10 M;
T; — ANWUTENBHOCTb, Y, BHYTpHoBnadHbLIX YCrIOBUIA B TOuKe H;.

BbiBeAeHHbIe TakuM 06pa3oM 3Ha4eHUs MoryT GbiTk TPaHCOPMUPOBaHbLI B KUMOrpaMMax Ha MeTp (Kr/M), ANA Yero
M, Hy>XHO YMHOXWTb Ha fuameTp KOHTporbHOro obkekTa, T. e. Ha 0,03

MecsuHbI CyMMapHbIi NPUPOCT rononeaa MoXHO paccuuTaTh AN HEeCKOMNbKUX ypoBHEN H;. MNpn 3TOM MOXHO Takke
onpeneniTb YPOBHU, Ha KOTOPLIX MPOUCXOLUT NPeBbILIEHNE OnpefeneHHoro aHadeHns ansa M. B 4acTHOCTH, Makcumanbs-
Hble Harpyakn us ogHoro cobbITUS ANSA KaXAO0ro roga unu Mecsaua onpeaensalTca ¢ y4eToM TOro, YTO 04HO COBLITUIHOE
obriegeHeHne 3akaHIMBaeTCst (CyMMapHbIi pacHeT BeNMUnHbl M CHOBa HauMHaeTCsl ¢ Hyss) Npy BbiNOSIHEHUM TpeboBaHwii
K HabntofieHnto, ANA KoTopeIx t, > 0 °C. [pyriuMu crosamu, Ba nocrnefoBaTernbHblx cobbITUA UK Gorblue, oTBeYaroLmx
YCITOBUAIM KPUTEPUS], pacCMaTpUBaIOTCA KaK OfHO, eCrn MeXay HUMK TemnepaTypa Bo3ayxa He npesbiwana 0 °C.

[aHHbI aHanna NpUMeHAT AN YPOBHEH pagom ¢ 3emnei. OTH e faHHble MOryT ObiTb UCMOMb30BaHbl U AN Bbl-
COKOII MauTbl, HO MexaHU3M pacyeTa npu aTom ByaeT MogudULUMpoBaH. Mo3TOMY NS Kaxaoro ypoBHA H, GyneT ncnons3so-
BaTbCA fipyrasi CKOPOCTb BETPA V;, YTO MOXHO CAenaTk MOCPefCTBOM annpoKCUMalLMi COOTBETCTBYIOLLEro Npoduns BeTpa.

Bo3moxHble BepTHKasbHblE rpagMeHTsl TEMMepaTypbl BO3AYXa U COAEPXaHWS XUAKOA BoAbl B 0bake He MOTyT, Kak
npaBWIo, YYUTLIBATLCA NPU pacyeTe U3-3a OTCYTCTBUS JaHHbBIX MO 3TUM NapaMeTpam B TUMOBLIX YCIOBUAX BHYTpuobnay-
Horo obrefeHeHus.

D.3.3 Mokpbliit cHer

CobbITUS MOKPOro CHera (TOMbKO Ha ypoBHE 3eMnu) BbIGUparoTea U3 faHHbIX C NOMOLLbIO CREeAYHoLWEero Kputepusi
[201]:

- HabrntogaeTca cHeronag Wnu cHer ¢ AoXAeMm, U

-t,>0°C.

AHanorn4Ho cry4vato nepeoxnamgeHHbIX XUAKUX 0CafKoB, aHann3 BPYYHYH C UCNOMb30BaHUEM perncTpaLoHHbIX
XKypHanoB Takke TpebyeTcs AnA onpeAeneHns UHTEHCUBHOCTU U NPOJOIKUTENBHOCTU AaHHbIX COOLITUN.

NS ka0 METEOPONOrNYecKoil CTaHLUMK B BEIPaXeHNI SKBUBArNeHTHOMN TOMLLMHEI BOALI (M1 B KI/M2) Ha ropU3OH-
TaneHOW NOBEPXHOCTN U3 pacyeTa BLIBOAAT CpeAHEE N MakcUMarbHoe KONMMYeCcTBO MOKPOro cHera. 3TO B 3HAYUTENLHON
CTeMneHW COOTBETCTBYET Harpyakam OT MOKPOro cHera, Hanpumep Ha nposogax [20], B pamkax oLeHKuU puckoB. B atom cny-
Yae Nony4YeHHble 3Ha4eHUA YMHOXaloT Ha AnameTp KOHTPONbLHOMo 06LeKTa, ¢ TeM YTOOLI NPUBECTMU UX K BECY Ha eANHULY
LMWHBI KOHTpOrbHOro obbekTa.

D.4 MpumeHeHue

NepoBbiit knacc onpeaensarT ANA MECTHOCTEN, rae PacnonoXeHsl METeoponornieckne cTaHuMu, AN BeICOTH H;
Hag NOBEPXHOCTbIO 3eMIU NOCPEACTBOM CTAaTUCTUYECKOrO aHanusa, Hanpumep MOAENMPOBAHUA eXerofHbIX MakcuMarib-
HbIX COObLITWIA. 3aTem NefoBLIf KNace AMA paccMaTpUBaeMOn MECTHOCTU OMNpeAensloT ¢ NOMOLLBIO 3KCTpanonsauuu Ans
pasnunyHbIX YpOBHEN Hag NoBepXHOCTLIO 3eMnn. [puMep Takoro pacyera npusegeH B [28].
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MpunoxeHue E
(cnpaBouHoe)

PekomeHaauMm No NpMMEHEeHUIO HACTOALEro CTaHaapTa

E.1 BBepgeHue

3agava HacCTOALEro NPUMOXEHUS 3akmo4aeTcss B TOM, YTOObI Nydlle 03HaKOMWTb MONb30BaTENs C HACTOSALWMM
CTaHfapToM.

Tak Kak 3To CTaHAapT HOBOro TUMa, U B OCHOBE €ro CoAepx)aHua HaxoAsATCs MHCTPYKLUKU U pekoMeHAaL MK, Nonb3o-
BaTento, BO3MOXHO, OyaeT TpyAHO NpefcTaBuTb cebe obLmii BUA BCE CTPYKTYPHI.

HacToslee npunoxeHwe npussaHo nomModb B paboTe ¢ faHHBEIM UHCTPYMEHTOM MPOEKTUPOBAHUS C Y4ETOM hak-
Topa obneaeHeHus. NpuMeHeHWe HacTosILLero cTaHhapTa JOIMKHO Takke nobyanTb MeTeoponoroB K c6opy nogpobHoi
u/mnu Gonee Ka4ecTBeHHOW UHopMaLmmn, HeobxXxoAMMON AN 3TOro cTaHjapTa.

B 6ygyLuem «pekoMeHAaLum» MoxXHo ByaeT NoCcTeneHHO TpaHCOpPMUPOBATE B «HOPMATUBHbIA TEKCT» C nocrnegy-
tOLLIMM, JONrOCPOYHEIM NpeobpasoBaHnem B CTaHAapT, aHanornyHbI ApyrM UCnonb3yemelM CTaHgapTam.

3anomHuTe: «KpaiiHe BaXXHO MPOEKTMPOBATL C Y4ETOM XOTS Obl Manoro obnegeHeHus, Yem 6e3 yyeta obnegeHeHus
BoobLey.

Brok-cxeMa npouegypbl pacyeTa npuBefeHa Ha pucyHke E.1.

E.2 OnpepgeneHune negoBOro Krnacca Ans CTpouTenbHON NnowaaKku

JlegoBelil kKnace BelpaxaeTes Kak ICGx (rononen) unu ICRx (M3Mopo3b), rae X NpeAcTaBnAeT Yncno.

ﬂ,l'lﬂ onpepeneHna negoBoro Knacca MoryT ObITb UCMONB3OBaHbI TpWU MeToAa UM TPKU KOM6VIHaLWII/I MEeTOA0B.
- MeTog A — cB60p UMEIOLLIMXCA OMBITHLIX AaHHbIX;

- meTog B — MopenuposaHue obnefeHeHNs MeTeoponoramu,

- MeTog C — MHoroneTHue npsmele U3MepeHus.

MpuMedaHue —Bo MHOrUX cnyyasx NpeanodTUTENLHee UCMonb3oBaTb KOMBMHALMK faHHbIX MeTogoB. MeTe-
OpOMnory, y KOTOPLIX yXKe UMEoTCs CTaHUMK HabnogeHns 3a obneaeHeHneM, npurnatuatoTcesl, Ytobbl Kak MOXHO BbicTpee
ncnonb3oBaTtb AaHHbIe METOALI U 0006LL{aTb 0O CBOUX NU3MEPEHNAX OTITOXKEHUNA ronornefa cormacHo pekoMmeHgauuam, npu-
noxeHus B. Ecnu aTa npock6ba OyaeT BbINonHeHa, B TedeHue bnuxaiiwnx net 6yaeT nonydveH bonbluoi 06bem nonesHow
UHOpMaLUK.

NHdopmaumto 06 obriegeHeHnmn ncnonb3yroT ANs onpefeneHnsa negosoro knacea (IC).
a) Ecnu pedb naeT o rononefHoM obnefieHeHUN, ncronb3ynTe fAaHHbIe Tabnuubl 3.
b) Ecnu peudb naer 06 nsmoposeBom obnegeHeHUH, UCNONb3YIOT AlaHHble Tabnuubl 4.

MpuMmeyaHune — Ecnu HeobxoguMo Ucnonb3oBaTk ypaBHeHWE ANA NNOTHOCTU Nbja, He ykasaHHoe B Tabnu-
Le 4, Takum ypaBHeHneM aBnsaeTea (A.5).

Ha atom onpepenexune neaosbix knaccoB ICGx unu ICRx cuuTaloT 3aBepLUeHHbIM.
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MeToz A - cOOp VMEHOLLMXCS OMbITHBIX AaHHbIX

MeTog B - mopenvposaHve obnepeHeHus MeTeoposioramu

MeTog, C - MHOro/IeTHVE NpsiMble N3MEpeHns

Pa3mep kpynHoro
obbekTa

Mcnonb3ytoT pucyHok 5
nTabnmubl 8, 9 /

BbIUMCAIAOT Macchl ibAa Ha METP ¥ pasmepb! 0b/efjeHeHns

Vicnonb3yrot Vcnonb3ytor
/Tabnuuy 10 ons Tabnuuy 10 gns O6BbEAVHSAIOT AelicTBre
CTepXHel 1 cTepxHelt n BETPa M N1eJOBYI0 Harpysky
Tabnmupl 11-15 Tabnmubl 17-25 [ON191 KOHCTPYKLUMN
NS KPYMHbIX AN KPYMHBIX YCTaHOB/IEHHbIX Pa3mMepoB
06BHEKTOB 06bEKTOB
Perynunpytot k0admMuUMEHT CONpoTUBNEHNS | Betuncrisiior Aerctame
BeTpa v 1ef0BYI0
Ha NokaTbIX 3/1eMeHTax no yriy nagesva [ Harpy3Ky

PucyHok E.1 — Bbnok-cxema npoueaypbl pacyeta

E.3 OnpegeneHue o6nefjeHeHUss Ha NPOUNAX COOTBETCTBYHOLEro TUNa

E.3.1 KOHCTPYKUNN W3 OA4UHOYHbBIX 3/IEMEHTOB (Hanpumep, pelletyatble KOHCTPYKLMN)

Heob6xoanmo onpefenuTb TUMbl U pasMepbl Npoduneli, NCNob3yeMbiX B pelueTyaTbiX KOHCTPYKLMAX. BO3MOXHO,
CHavyana Hy)XHO onpefennTb NPMGAN3NTENbHbIE Pa3Mepbl, a 3aTem YTOYHWUTb X B MpoLiecce NpoekTupoBaHus. Nocne Bbl-
ACHEHMA TUMOB M pa3MepoB npodunein, HeobxoaMMo onpefennTb pasMmepbl 061eAeHeHNs n CO6CTBEHHbIN Bec.

a) N'ononepHoe ob6neneHeHue: ncnosnb3yT ICGX 1 gaHHble pucyHka 3. Mpu pasmepax, He ykasaHHbIX B Tabnuue 3,
cnepyeT ucnonb3oBaTb ypaBHeHue (A.4). Mpu 3ToM HEO6XOAUMO onpefeniuTb U HapYXHbIA pasmep, U COGCTBEHHLIN Bec

nbfia. HapyxHblii pasmep o6nefeHeHus — pasmep npocpuns + 21
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MpumedaHune—Mogens MOXeT GbITb UCMONBL30BAHA U A4NS GONbLUUX Pa3MepoB (4MaMeTp UMK LUMPUHA CBbILLE
300 mm). [NOTHOCTL NbAa MOXHO M3MEHUTb, HO Kak NpaBufo, 3TOro He JenaroT.

b) U3aMopo3eBoe obrneaeHeHne: MCMONb3YIOT faHHble pucyHka 4 n Tabnuy 5—7. Mpu pasmepax U NMNOTHOCTM, He
yKasaHHbIX B Tabnuuax 5—7, crnefyet ucnonb3oBath ypaBHeHus (A.6)—(A.13).

MpumeyaHune—Cuntaerca, YTO U3IMOPO3b BCErAa UMEET SUTUNTUYECKYIO POPMY € NPOAONBHOW OCLIO, Ha-
npaBrieHHOW B HABETPEHHYIO CTOPOHY. PazMepbl Takux CTEHOK rofiornefa Ans BuiNyknbiX NoBepXHocTel (Tunsl A n B), nno-
Ckux noBepxHocTel (Tunbl C U D) 1 BOrHyThIX NoBepxXHOCTEN (TUNbl E 1 F) He uMetoT Gonblumnx pasnuunin. [Ana sHadeHus
obneaeHeHns Hanbonee BaxxHbI paamepbl NpoduUns.

E.3.2 KoHcTpyKuuu HepelueTyatoro npodpunsa unu npocduns Gonblumx pasmepos

Ecnun pasmepbl HepeLleT4aThbiX KOHCTPYKUWA unu npodunu npessiwat 300 MM NO WKXPUHE, TO Ucnonb3yemas
Mogernb 06neaeHeHNs AN U3MOPO3U MEHSIETCS (CM. PUCYHOK 5).

a) lononegHoe obnefieHeHne: CM. BblLUe.

b) N3moposeBoe obneaeHeHne: UCNONb3YIOT AaHHble, NPeACcTaBleHHbIe Ha pucyHke 5 u B Tabnuyax 8 n 9. Ans
onpepeneHna Macchl NbAa U NAOTHOCTU, HE yKalaHHbIX B Tabnuuax 8 u 9, cnefyet ucnonb3osaTb ypaBHeHUs (A.14) u
(A.15).

MpumeyaHune — [nuHa cTeHKU rononefa UNTUYMECKOn popMbl siBnseTea Tenepb dyHkynen ICRx, a He
pa3mepom obbekTa. Mpu aTOM Macca nbAa U3MEHSETCA ¢ pasmepamn obbekTa. OObEKT UMeeT NOYTU OKPYrNyl Unu
NNockyro hopmy.

Tenepb BCe HeO6XOAI/IMbIe AaHHble ANA pacyeTa cobcTBeHHOro Beca u BeTpOBOI7I Harpy3ku uMerTCA B pacnopsxe-
HUK nonb3oBaTenA.

E.4 Onpepenenue koachdmuueHTOB CONPOTUBIIEHUE AN obnefeHeBIUNX ANIeMEeHTOB

¢) Ana rononegHoro obrnieieHeHUs: ANs cTepxkHei ncnonb3yiot ICGx u faHHble Tabnuupel 10, Ans 6onblunx o6bek-
TOB (LWMpUHOI > 300 MM) — AaHHble Tabnuy 11—15. [Npu pasMepax U koapdULMeHTax conpoTueneHus 6es rornoneaa, He
ykasaHHbIX B Tabnuvue 10, crneayert ucnonb3oBatb ypaBHeHue (A.16), a ans Tabnuy 11—15 — ypaBHeHue (A.17).

d) Ons usmopo3sesoro obrnefeHeHns: Ana cTepxHeil ucnonbaytoT ICGx M aaHHble Tabnuuybl 16, a ana 6onbLunx
06bekToB (LWnpuHoi > 300 MMm) — Tabnny 17—25. Mpu pa3mepax u koadduLmeHTax conpoTusneHuns 6e3 ronorneaa, He
ykasaHHbIX B Tabnuue 16, cneayet ucnonb3oearb ypaBHeHue (A.18), a ans tabnuy 17—25 — ypaBHeHue (A.19).

MpuMeYaHue—KoapduLmeHTsl NTOGOBOro CONPOTUBNEHUS ANS 06NefeHEBLUMX 3TEMEHTOB HYXHO UCTONb30-
BaTb NpM pasmepax ¢ y4eToM obnegeHeHns. KoadpduumeHTsl 1060B0ro CoNPoTUBNEHUS CREAYET NCNONbL30BaTb NepneH-
LVKYNSIPHO MOCKOCTY, Ha KOTOPBLIX HAXOAMTCA NPOAOSbHASA OCb annunca obnegeHeHus.

E.5 KoppekTupoBka koadppnuueHTOB NOGOBOro CONPOTUBNEHNA ANA YrNa HaKNoHa

[N HaKMoHHBIX 3NEMEHTOB WITU CTEPXHEN BETPOBYIO HArpy3Ky paspeLlaeTcsl CHU3NUT:
- BETPOBas Harpyska Ha Hak/TOHHbIE 3NEeMEHTbI MOXET GbiThb CHIKEHa, Kak NoKasaHo Ha pUcyHke 7.

MpuMedyaHUe— BeTpoBas Harpyaka NpsMo nNponopuuoHanbHa, HarpuMep, koaddpuumeHTam noGoBoro co-
npoTuBneHust. MoaToMy CHUKEHNE KOSPMULNEHTOB N0GOBOrO CONPOTUBIEHUS BEAET K CHKEHWIO BETPOBLIX HArpy3ok.
B03MOXHO, Ny4LLMM cnocoB6oM pacuyeTa fAaHHbLIX MapaMeTpoB ABAAETCA UCTONb30BaHNE KOMMLIOTEPHLIX NPOrpamMm.

E.6 Pacuet BeTpOBOIA Harpy3ku Ha obneaeHeBLUYIO KOHCTPYKLUMIO

Tenepb UMeeTcst Best MHGopMaLma, Heobxoguman Ana pacdeTa BETPOBOIA HarpysKu.

) BeTpoBylo Harpy3sKy paccuuThIBaloT Tak, kak GyATo oGneaeHeHUs HET, UCTONb3ysl NPU STOM NapaMeTpsl U Koad-
puymneHTH nobosoro conpoTusneHust obneaeHeHns. Camelil NPOCTON cnocob pacueTa — yYeT BCeX CTEHOK rononeaa,
pacnonoxeHHbIX NepNeHAUKYISPHO HanpaBneHuio BeTpa.

f) OgHaKo AaHHbI METOA MOXET AaTk pesyneTaThl ¢ 60MbWMM 3anacoM; ecriv U3BECTHO HanpasneHue obnegeHe-
HUA, paspeLlaeTcsl UCTONb30BaTh JaHHY MHOPMALMIO U HanpaBneHue 3amep3aHusl CTEHKM ronosneaa, HesaBucumo ot
HanpaeneHusi BeTpa. B aToM crnyyae HeoGxo4MMO paccMOTpeTb HanpaBrieHue BETPa, NEpNEHANKYNAPHOE HanpaBleHuio
CTEeHKM rononepa.

MpumedyaHune— CylecTByeT MHOMO pasHblX MOAeNel pacyeTa BETPOBLIX Harpy3oK, BO3AEHCTBYIOLMUX Ha
KOHCTpYKUMI0. Bo MHOMMX CTpaHax UMELOTCA CBOW COBCTBEHHbIE, CTaHAapPTM30BaHHbIE METOAbLI TaKoro pacyeTa, Ucronb-
30BaHWe U Takux METoAoB AornyckaeTcss. OfHaKo He3aBUCUMO OT NPUMEHSIEMBIX METOZL0B pacyeTa pasmMepbl 04UHOMHOTO
3neMeHTa cnegyeT UCMOSb30BaTh Kak BXOAHbIE NapaMeTpbl, ¢ TeéM YTobbl X MOXKHO GbINo aganTupoBaThb k 0GneseHeHuIo.
Ecnu cTaHgapTHasi Mofienb He NOo3BonsieT 3To cAenaTh, HeobxoauMo obpaTUTkes K Gornee AeTanbHoi Mogenu.

E.7 Pacuet rononegHo# Harpysku

Tenepb UMeeTcsa BCs UHOpMaLmMa, HeobxoanuMas AN pacyeTa ronoriefHbIX Harpy3soK, Bo3feicTByoWMUX Ha KOH-
CTpYKUUMK.
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HeoBxoANMO BLIMOMTHUTE PacyeT roflonefHo Harpyski (4ONoHUTENbHOro cobCTBEHHOro Beca Nbga) kak obLiei
CyMMbI Macc roriornesa, onpegerneHHbIX kak Macca rorornesa Ha MeTp ATMHbI SNeMeHTa.

MpuMeyaHne — JonyckaeTca yMeHbLUEHWe Beca rofionefa B TOUKaX NepekpbITUS Ha CThIKax aneMeHToB. [na
peLueTYaTbIX KOHCTPYKLMIA STO MOXET COCTaBUTL 3HAUUTENBHOE KOMUYeCTBO NbAa.

E.8 CouyeTaHue BeTpOBLIX U rononeAHbIX Harpy3okK

CodeTaHne NONHOW BETPOBOIA HArpy3Kkn ¢ MOMHOIA roNoNeHO| Harpy3aKkoi rNpu pacyeTe He JoMycKaeTcs.
B coqeTaHna MOryT BXOAUTL BETPOBas Harpy3ka ¢ 50-neTHUM NepuofoM NoBTOPSAEMOCTH U rofnonegHas Harpyska ¢
3-neTHUM NEPUOAOM MOBTOPSAEMOCTH M HA0BOPOT.

MpuMeyaHune — B Tabnuue 26 npuBeseHLl BO3MOXHbIE CcOMETAHUA, @ B Tabnuue 27 — yMeHbLUeHWe BETPOBOH
Harpysku Kak cpyHKLMuM neaosoro knacca (IC).
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MpunoxeHune JA
(cnpaBouHoe)

CBefieHMs 0 COOTBETCTBMU CChINTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB HaLMOHANbHbLIM CTaHAapTaMm

TabnwnyadAA1

O6o3HavyeHne MexXxgyHapoaHoro CTteneHb OBo3HaveHWe N HauMeHoBaHWe COOTBETCTBYHOLEro HaunMoHanbHoro
cTaHgapTa COOTBETCTBUSA cTaHpapTa
SO 2394:1998 IDT [OCT P NCO 2394—2016 «KoHcTpyKuuu cTpouTenbHble. OCHOB-
Hble MPUHLMMLI HAfEXHOCTU»
SO 4354:1997 — *

* COOTBETCTBYHOLLMIA HaLMOHasbHLIA CTaHAapT OTCYTCTBYET. [0 ero yTBepXAeHUS PEeKOMEHLYETCA UCMONb30BaTh
nepeBof Ha PYCCKUN A3bIK JaHHOr0 MEXAYHapoAHOro ctaHaapTa.

MpumMedvyaHune — B HacToAWeR Tabnuue UCNONBL3OBaHO criegytollee YCnoBHOe 0003HaYeHWe CTeneHu
COOTBETCTBUSA CTaHAapTa:

- IDT — MAEHTUYHBIR CTaHdapT.
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