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FOCT 35021—2023

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna

MU pekoMmeHgauunu no ME)KFOCWIIaDCTBEHHOPI cTaHgapTu3auuu. lNpaeuna paBpaGOTKM, NMPUHATKA, obHoBnEeHuA
U OTMEHbI»

CeeneHus o cTaHgapTe

1 PASPABOTAH AkuvoHepHbIM 0bwectBoM «WHCTUTYT No NpOeKTUPOBaHWMIO MarucTpanbHbIX
TpyGonposogos» (AO «unpotpyGonposoay»)

2 BHECEH MexrocyaapcTBeHHbIM TEXHUHECKMM KOMWMTETOM no cTaHaapTusauun MTK 523 «TexHuka u
TexHonorun gobblum 1 nepepaboTku HedTU 1 raza»

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO CTaHA4apTu3auuuv, MeTponorum u cepTudurkaumm
(npotokon ot 19 okTabps Ne 2023 r. Ne 166-11)

3a NMPUHATKE NporosiocoBanu:

Kpaﬂ(oe HanmMeHoBaHWe CTpaHbl Kopg, CTpaHbl CoxpameHHoe HanMeHOBaHWe HaUWOHaNbLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTuaayum
ApmMeHuns AM 3A0 «HauwoHanbeHbIM OpraH Mo cTaHgapTM3auun u
MeTponorum» Pecnybnukm ApmeHna
Benapycb BY locctanpapt Pecnybnunku Benapyck
Kvpruznsa KG KblpreisctaHgapt
Poccus RU PocctaHgapT
Y3bekucTaH uz Yactangapt

4 TMpukasom PefepanbHOro areHTCTBa Mo TEXHUHECKOMY PeryrnmpoBaHuio U MeTponorim ot 31 oktabps
2023 r. Ne 1313-cT mexrocygapcteeHHeld ctaHgapt FOCT 35021—2023 BBegeH B AeWCTBUE B KadecTse
HauwnoHanbHoro ctaHgapTta Poccuinckon ®egepauum ¢ 1 aveapa 2024 r.

5 BBE[JEH BIEPBBIE

MHpopmayusa o geedeHuu 8 delicmeaue (npekpaweHuu delicmeus) HacmoAweao cmaHdapma u usMe-
HeHUU K HeEMY Ha Meppumopul ykasaHHbIX 8bilie eocydapcme nybnukyemcs 8 ykazamensx HayuoHanbHbIX
cmaHOapmos, uzdagaembix 8 ImMux aocydapcmeax, a makxe e cemu MHmepHem Ha calimax coomeemcmey-
FOWUX HayuoHamsHbeIX opaaHo8 no cmaHdapmusayuu.

B cnyyae nepecmompa, USMEHEHUS UMU OMMeEHbLI Hacmosiwezo cmaHdapma coomsemcmaeyrolwias
uHepopmauyus bydem onybriukogaHa Ha oghuyuanbHOM UHmepHem-caliime MexzocydapcmeeHHo2o cosema
no cmaHOdapmu3sayuu, Mempoaoauu u cepmugukayuu 8 kamanoze «MexzocydapcmeeHHble cmaHdapmbiy

© Odopmnenue. OIBY «MHCTUTYT cTangapTulaumu», 2023

B Poccuiickon ®egepaummn HacTOALWMIA CTaHAaPT HEe MOXKET BbiTb MONMHOCTLID UMK
YacTU4YHO BOCNPOU3BEOEH, TUPAXKMPOBAH N pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelleHns PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUiD
W MeTpONorun
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Monpaeka k [OCT 35021—2023 MarucTpanbHbIi TpPyOGONpPOBOAHbLIA TpaHcNopT HedTn U
HedTenpoayKToB. Harpy3ku u BozgeincTemns

B kakom mecte Hane4vataHo [onxHo BbITk

Mpeauncnosue. Tabnuua —

TagmkmucTaH | TJ TagxukcTaHgapT
cornacoBaHus
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roCT 35021—2023

M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

MarnctpanbHbi TPy6ONpoBOAHLIM TPAHCNOPT HedTH
u HedhbTenpoAyKTOB

HATPY3KW U BO3OEACTBUA

Trunk pipeline transport of oil and oil products. Loads and
impacts

Data BeepeHua — 2024—01—01

1 O6nacTtb NpUMeHeHuA

1.1 HacTtoswuit cTaHOapT ycTaHaBNUBaET NMpaBuna Ha3HayeHUs Harpysok, BO30eWCTBUIA U UX COoYeTa-
HWIA (BKITHOYAA CENCMUYECKME) NPU NPOEKTUPOBAHUU 30aHUIA U COOPYKEHMUMW, PACMONOXKEHHbLIX HA 0DObeKTax
MarucTpansHoro TpybonpoBofa Ans TpaHCNopTUPOBKU HedTY U HedTENPOAYKTOB.

1.2 Hactosawmwmin cTaHgapT pacnpocTpaHAeTca Ha NPOeKTUPOBaHME HOBbIX U PEKOHCTPYWpPyeMblX 34a-
HUA U COOPYXEHWI, pasMellaemMbiX Ha Nnollagkax ¢ pacyeTHOW CelCMUHYHOCTbI Ao 9 BannoB no Lwwkane
MSK-64 [1]. MNMpw NnpoekTMpoBaHUM crefyeT YYMTbIBaTb HArpy3kW, BO3HUKAKLLNE NPY BO3BEOAEHUNA W 3KCMnya-
Tauuu COopYXeHUN, a Takke Npu U3roTOBNEHUU, XpPaHEHWUW K NEPEBO3KE CTPOUTENbHbLIX KOHCTPYKLUIA.

1.3 HacTtoawmin ctaHgapT He pacrnpocTpaHseTcs:

- Ha MPOEKTUPOBAaHKE OBLLECTBEHHbIX 30aHUA U COOPYXKEHUN;

- MPOEKTUPOBAHWE COOPYXEHWA CneumnanbHOro HasHadYeHwus (4ns Mpou3BOACTBa B3pbIBYaThIX BELLECTB,
3aLUMTHBLIX COOPYXEHWUI rPadKkaaHCKON 0BOPOHBI U T. A1), a TaKkKe COOPYXEHWUA CO CPOKOM 3Kcnnyartauun go 5 ner;

- TMAPOTEXHUYECKNE COOPYHEeHUs.

2 HopmaTuBHbIEe CCbINKK

B HacToswem ctaHgapTe MCNonb30BaHbl HOPMAaTUBHLIE CChIMNKW Ha crnefylolwue MexrocygapCcTBeHHble
CTaH4apThi:

FMOCT 26633 BeToHbI TSXKenble U MeNKo3epHUCThIE. TEXHUYECKUE YCMNOBUS

FOCT 27751—2014 HapgeXHOCTb CTPOUTENbHbIX KOHCTPYKLMA U OCHOBaHMA. OCHOBHbIE NOMNOXEeHUA

FOCT 34028 lNpokaTt apMaTtypHbIA ANS Xene3obeToOHHbIX KOHCTPYKUMA. TEXHUYeckue yCroBust

MOCT 34563 MarucTtpanbHbii TpyBonpoBogHbIA TpaHcnopT HedTn 1 HedTenpoaykTos. NpaBuna Tex-
HOMOTMMYECKOro NPOeKTUPOBaHMA

FOCT 34737—2021 MarucTpansHblid TpybonpoBogHbIi TpaHcnopT HedTn U HedTenpoaykToB. MNepe-
KauueatoLine ctaHuwmu. MNpoektnposaHue

MpumeyaHue — lNpy NONb30BaHUW HACTOSALUMM CTAHAAPTOM LenecoobpasHo NpoBepuTh AeNCTBUE CCbINoY-
HbIX CTAHAAPTOB U KNaccuUKaTopoB Ha OULMATNEHOM MHTEpPHET-canTe MexrocyaapcTBeHHOMo COBETA Mo CTaHAapTU-
3aumm, MeTponorMu 1 cepTudukalmMn (www.easc.by) nnu no ykasartensm HauMOHaNbHLIX CTAHAAPTOB, U3OABAEMbIM B
rocyfapcTBax, yKazaHHbIX B NPEAWCIIOBUM, UK Ha ohULMaTbHBIX CAATax COOTBETCTBYHOLLMX HALMOHAMNBHEIX OPraHoB Mo
cTaHaapTuaauun. Ecnv Ha 4OKYMEHT AaHa HEAATUPOBAHHAS CChINKa, TO CMNEeAYeT UCMOMNbL30BaTh JOKYMEHT, AENCTBYIOLLMIA
Ha TEKYLLMA MOMEHT, C Y4ETOM BCEX BHECEHHbIX B HEFO0 U3MeHeHWit. Ecnv 3aMeHeH CCbINMOYHbIN [OKYMEHT, Ha KOTOPbIN
[JaHa [aTupoBaHHas CChinka, TO CredyeT WMCMonsL30BaTh YKazaHHyH BEpCUI0 3Toro AokymeHTta. Ecnv nocne npuHsaTtws
HACTOSLLEro CTaHAapTa B CChINOYHBIA JOKYMEHT, Ha KOTOPbIA 0aHa AaTMpOBaHHAasi CChINka, BHECEHO U3MEeHeHWe, 3aTpa-
rMBatoLLee NonoKeHWe, Ha KOTOPOEe JaHa CChiNKa, TO 3TO NONoXeHWe NpUMeHsieTcs 6e3 ydeta AaHHOro M3MeHeHus. Ecru
CCbINMOYHBIN JOKYMEHT OTMEHEH Ge3 3aMeHbI, TO NONOKEHWE, B KOTOPOM [AaHa CCbiflka Ha Hero, NPYMEHAETCS B YacTu, He
3aTparvBaloLLell 3Ty CCbIMKY.

MapaHune ochbuumnansHoe
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FOCT 35021—2023

3 TepMuHbI U onpepeneHun

B HacToslleM cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT 34563, a Takke cnegyolme TEPMUHLI C COOT-
BETCTBYIOLLMMMW ONpeaeneHnamm:
3.1

akceneporpamma: 3anvcb NepemMeLLeHnsi, CKOPOCTU UMW YCKOPEHUS Kak PyHKLUK BPEMEHMN.
[TOCT IEC 60068-2-57—2016, cTatba 3.26]

3.2

6ann: I{aTeropuﬂ, npegcraenawolas cobon equnHnUy M3MepeHund CUlbl 3eMneTpAaceHuna no Makpo-
CeNCMMUYEeCcKOW WwKane UHTEeHCUBHOCTH.
[FOCT 34511—2018, nyHKT 3.2]

MprvmeyaHnune — B HacToAweM cTaHAapTe Mcnonb3yeTca MakpocencMmmdeckan wkana MSK-64 [1].

3.3

BO3AeNCTBUA: VI3aMeHeHWe Temnepartypbl, BNUSAHNE HA CTPOWUTENbHLIA 06BLEKT OKpyXatollel cpeabl,
OenACcTBMe BeTpa, 0Cadka OCHOBaHWA, CMELLEeHWe Onop, gerpagaunsi CBOMCTB MatepuarnoB BO BPEMEHU W
apyrue ahekTbl, Bbi3biBAOLLNE U3MEHEHWE HANPAXEHHO-Ae(OPMUPOBAHHOIO COCTOSAHWUA CTPOUTENbHbIX
KOHCTPYKUWA.

[FOCT 27751—2014, nyHkT 2.2.1]

3.4 AHHaMM‘-IECKMﬁ pac4yeT: OI'IDE,EI,EJ'IQHME napameTpos OMHaMn4ecKon peakumn KOHCTPYKUMKM Ha
cericMMYecKoe BO3LOenCcTBUe, 3afaHHoe B BMAe akceneporpamMmm, nytem HNCNeHHOro MHTerpupoBaHna ypas-
HEHWIA OBMXEHUWSA BO BPpeMeHNW.

3.5

MHTEHCUBHOCTb 3emMmrieTpsceHua: Mepa coTpsiceHus B bannax mMakpoCenCMWUYeCcKon LKanbl, npo-
SIBMBLUASCA B NyHKTe HabniogeHus.
[TOCT 34511—2018, nyHkT 3.6]

3.6 kapkac cBsA3eBoW: [IpocTpaHCTBEHHAs KOHCTPYKTUMBHAA cucTema, Bkrwuyawowas bespurensHbin
UMW PUTeNbHLIA KapKac ¢ HEXECTKUMKM UMK XKEeCTKMMU y3Nnamu COedWHEeHUI purenei ¢ KONnoHHaMu U BepTu-
KanbHble Anadparmbl XKeCcTKOCTH.

M puMeHaHMNeE — OCHOBHbIE BEPTUKanbHbIE HArpy3Kn BOCNPUHUMAKTCA 1M NepenarTcd Ha OCHOBaHMe KONnoHHa-
MW KapKaca, a ropr30oHTarnbHbl€ Harpy3km — BepPTUKanbHbIMK ,EI,VIa('.bpaI'MEMVI HECTKOCTHW.

3.7 KapKacHble 30aHuA: KDHCprKTMBHaFl cuncrtema, B KOTOPOFI KaK BePTUKanbHbIM, TaK M HAarpy3kam B
nobom u3 rOPW30HTarNbHbIX HanpasneHun I'IDOTMBOﬂeI;’!CTByeT NMPOCTPaHCTBEHHbLIA KapKac, a ero conpoTuene-
HNE TOPU30OHTAlbHbIM HAarpy3kam COCTaBlAeT ©onee 65 % OGLLI,ETO CONpPOTUBITEHWNA TOPU30OHTalNbHbIM Harpys-
Kam BCen KOHCprKTMBHOPI CUCTEMBI.

3.8 KOHTpONbLHOE 3eMNeTpPACEeHNE; K3: SGMHBTDHCGHMB, Ha OEeWCTBUE KOTOPOTO PaccyMTbIiBaKT 3a-
KOHCTpYMpOBaHHbIE NO pe3ynbratamMm pacyeTa Ha pacyHeTHoe 3eMneTtpAceHue cedeHWA W anemMeHTbl 30aHUA,
COOpYXEeHUA.

Mpumevyanune — Leneio pacdetoB Ha K3 aBnaeTtcs oueHka obulel yCTOWYMBOCTU, HEM3MEHAEMOCTM, OOHO-
POAHOCTU KOHCTPYKUWIA COOPYXEHWs, AONYCTUMOCTb YPOBHS YCKOPEHWI, NepeMeLLeHunid, CKOpoCcTel B anemMeHTax 3aa-
HWS, COOPYHEHUS, CNOCOBHOCTL KOHCTPYKUMIA 34aHMA K NepepacnpeneneHnio BHeLHEro ceincMmnyYeckoro Bo3aencTemns 3a
CYET (hopMUPOBAHUA MNACTUYECKUX LUApPHUPOB U UHLIX HENWHeHbLIX adpdhekToB. Npu pacyete Ha K3 cnefyeT 3agaBaTth
XECTKOCTHbIE XapakTepUCTUKN KOHCTPYKUMIA 30aHUS, COOTBETCTBYHOLLME NPOrHO3MPYEMOMY WM HasHa4YaeMoMy YPOBHIO
AedopMUpoBaHUS UNW MOBPEXAEHUA €ro 3aNeMEHTOB. Y4YeT HEeMWMHENHOro xapakTtepa 3aBUCMMOCTM MeXay BenuyuHOW
BHELLUHero Bo3gencTBus U gedopmauuamu (nepemeLleHnsamMmn) KOHCTPYKUMIA MOXeT BbiTb BbIMOMHEH Kak nyTem NpsMoro
3afaHus guarpaMmmel 4ecpopMMPOBaHKs, Tak M C NPMMEHEHWEM PasnMYHbIX CNOCcoBoB NMHeapusaumu.

3.9

KOHCTPYKTUBHas cucteMa: COBOKyMHOCTb B3aMMOCBSI3aHHbIX CTPOUTENBHbLIX KOHCTPYKLIMIA U OCHOBaHWS.
[TOCT 27751—2014, nyHkT 2.2.2]
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MpuMmeyaHus

1 MNop kapkacHOW KOHCTPYKTMBHOW CUCTEMOW MogpasyMeBaloT CUCTEMY, OCHOBHOW Hecyllel KOHCTPYKUMEN KOTO-
poi ABMNAIOTCH BEPTMKAMNbHLIE KONMOHHBI KApKaca, Ha KOTopble NepefaeTcsa Harpy3ka oT nepekpelTUi (Be3purensHeIX Unm
purensHbIX).

2 [Nop kapkacHO-CTEHOBOW KOHCTPYKTMBHOW CMCTEMOW NOApasyMeBaloT NMpPOCTPaHCTBEHHYK) KOHCTPYKTUBHYIO Cu-
cTeMy B BMAE Kapkaca (6e3pvrenbHoro niu purenbHOro) U HeCyLWMX CTeH, B KOTOPOW CTeHbl BOCMPUHMMAIOT ¥ nepeaatoT
OCHOBaHWIO He MeHee 60 % BepTuKanbHbIX Harpy3ok v He MeHee 80 % ropu3oHTanbHbIX Harpy3oK.

3.10 KoHCcTpyKTMBHaA cxema: KOHCTpPYKTMBHAas cUCTEMa 30aHUS UMW COOPYKEHUs, knaccuduumnpye-
Masi No NpM3Hakam cocTaBa U pasMelleHNsi e OCHOBHbIX HECYLLIMX KOHCTPYKLUMNA.

3.11 koadpdbuumeHT guHaMmuyHocTU: KoappUuMeHT, paBHbI OTHOLLEHWIO MakKCUMarnbHOro No mMogy-
N0 3HAYEHWS OTHOCUTENbHOrO JUHAMMYECKOro NepeMeLleHns 0QHOMEPHOIo OCLUNNATOpa K MOAYIK0 3Have-
HUA CTaTUYECKOro nepeMeLLeHns.

MpuMmeyaHus

1 lNog oTHOCUTENBHBIM AMHAMUYECKUM NepemMelLeHNeM MOHUMAKT NepeMelleHne OCLUUNMSAToOpa BO BPEMEHM OT-
HOCUTENBLHO ABMXKYLLErOCH OCHOBaHWSA B OTBET Ha CEMCMUWYECKOE BO3OENCTBME, 3a0aHHOE B BUAE aKCeneporpaMmel.

2 lMop craTy4eckuM MnepeMelLeHUEM MOHMMAaKT NEpPeMeLLEHNe OCLUMNATOPa Ha HEMOABWXHOM OCHOBaHWM OT
OEWCTBMA CTAaTUYECKOW CUMbl MHEPLMK, PABHOW NPOU3BEAEHWUIO MACChl OCUMNNATOPA Ha BEMWYMHY NMMKOBOIO YCKOPEHWA
rpyHTa.

3.12 koadpchbUUMEHT HAAEXKHOCTU No Harpy3ske: KoaddUUMEHT, y4UTbIBAKOLLMA B YCIIOBUAX HOPMarnb-
HOW 3KCNnyaTauuu COOpPYXeHWN BO3MOXXHOE OTKIOHEHWE Harpy3ok B HebrnaronpuaTHyo (BonbLuyto unm MeHb-
LUYH) CTOPOHY OT HOPMaTUBHbIX 3HAYEHUI.

3.13 ko3dpchpuLMEHT coueTaHUI Harpy3ok: KoaddULMEHT, yYUTLIBAKOLWWIA YMEHbLUEHUS BEPOSITHOCTH
OOHOBPEMEHHOr0 OOCTUXEHWS HECKONMBbKMMY HArpy3kamu Ux pacyeTHbIX 3HaYeHUH.

3.14 nuHeWHo-cNeKTpanbHbIN MeTod: MeTog NMUHEMHOro CTaTUYECKOro pacyeTa Ha CelMcMUYeckne
BO34ENCTBUSA, 3aaHHble B BUAE MUKOBbIX YCKOPEHUN N KO3 PULWEeHTOB AMHaMUYHOCTH.

MpumedyaHns

1 MakcumanbHble cercMn4eckne YCUnua 1 gpyrie napameTpbl AUHaMWYECKOW peakumy KOHCTPYKLMW onpegensioT
AN Kaxgow cobecTBeHHOW hopMbl konebaHui ¢ Yy4eTOM COOTBETCTBYIOLLErO 3TOW hopMe HanpaBneHus BO3AeWCTBUSA U
KoappuumeHTa OMHaAMUYHOCTU.

2 PesyneTupyrowme ceiicMUYecK1e YCUnua onpeaensioT no crneyuanbHeIM npasunam.

3.15

Harpy3ku: BHellHVe mexaHu4Yeckue cunbl (BeC KOHCTpyKUWiA, obopydoBaHus, Nogen, CHerooTnoxe-
HWS 1 Op.), AeNCTBYOLME Ha CTPOUTENbHbIE OOLEKThI.
[FTOCT 27751—2014, nyHkT 2.2.3]

3.16 Harpy3kuM gnuTenbHble: Harpysku, uaMeHeHUs pacyeTHbIX 3Ha4YeHWUN KOTOPbIX B TeYeHue pac-
YeTHOro cpoka cnyx6bl CTPOUTENLHOTO 06LEKTa NPEHEDPEXKMMO Markl N0 CPAaBHEHUID C UX CPEeOHUMU 3HaYe-
HUSMU.

3.17 Harpy3ku KpaTKoBpeMeHHble: Harpysku, AnvTensHOCTb AENCTBUS pacYeTHbIX 3HAYEeHUN KOTO-
PbIX CYLECTBEHHO MEHbLUE CPOKa CMyKObl COOPYKEHNS.

3.18 HopmaTuBHOE 3Ha4yeHue Harpy3ok: OcHoBHas 6a3oBas xapakTepWCTUKa, ycTaHaBnueaemas co-
OTBETCTBYHOLLMMW HOPMaMW NPOEKTUPOBAHUSA, TEXHUHECKUMM YCNOBUSIMIA UMW 3aaHWEM Ha NPOeKTUPOBaHMe.

3.19 ocobble Harpy3ku: Harpysku, co3galline asapuilHbie CUTyaUMu ¢ BO3MOXHBIMUW KaTacTpoduye-
CKMMW NOCNeacTBUSMU.

MpumedyaHue — K ocobbiM Harpyakam OTHOCATCA B3pblB, CTOMKHOBEHWE TPAHCMOPTHLIX CPeACTB ¢ 4acTAMM
COOpYXeHWn, apapusa obopyooBaHWsA, Noxap, 3eMNeTPACcCeHNe, HeKOTOpbIe KNMMaTUYECKUE HAarpy3ku, oTkasz paboTbl He-
CYLLIEro 3reMeHTa KOHCTPYKLMIA.

3.20 nnactuyeckme pgedopmaumm: OctatovHas pedopmauns 6e3  HapylweHus  CNIoLHOCTY
maTepuana.

3.21 nnactunyeckoe pgedopmupoBaHue: [JecdopmmpoBaHne, npoucxogsallee npu Harpyske, rnpesbl-
WwakLen npeensHoe 3Ha4yeHve aAng ynpyroro AeopmMupoBaHms.

MpumeyaHune — FABneHne HenuHenHoro AedOpMUPOBAHUA CBA3AHO Kak C HENMWHEWHOW 3aBUCMMOCTBIO Ha-
NpsKeHUn oT aedhopMauMid, Tak 1M C NoBeAeHUEM MaTepuana npy pasrpy3ke W nocrnegyrulem HarpyxeHuu. [pu nna-
CTUYECKOM AedOpMUPOBaHUIM CrieayeT YYnTbiBaTb, YTO: 1) pasrpyska NpoucxogwuT, Kak NpaBunio, no NMHEeNHOMY 3aKOHY,

3
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2) nocne pasrpysku NCHe3aT ynpyrve gedopmauumn M ocTarTes HeoBpaTuMble nnacTuyeckne gedbopMaumu, a B cTaTu-
Yecku-HeonpeaenuMbIX CUCTEMaxX — eLLe W OCTaTOYHbIe HanpshxeHus, 3) NnpeasapuTensHas nnacTudeckan dedopmauus
OLHOrO 3HaKa yxXyaLaeT ConpoTUBINAEMOCTb MaTteprana no OTHOLEHUMIO K NnacTu4eckon gedopmaumn obpaTHOro 3Haka
(achchbekT BaylimHrepa).

3.22

nporpeccupylowiee (naBuHoobBpaszHoe) obpyweHue: [locnefoBaTensHoe (LenHoe) paspylueHue
HECYLUMX CTPOMTENbHbIX KOHCTPYKUWIA, NpUBOAsiliee K 0OpYyLIEHWK) BCEro COOPYMKEHWS UMW ero Yactein
BCMeAcTBME HAYaNbHOMo NOKanNbHOMO NOBPEXOEHWS.

[TOCT 27751—2014, nyHkT 2.2.9]

3.23 pacyeTHaa AMHaMK4YeCcKasa mogenb: ,D,VICKDETHEH COBOKYMNHOCTE MHEPLUWUOHHBLIX 3N1eMEHTOB, CBHA-
3aHHbIX Mexay coboi BHYTPEHHUMMW YNPYTUMW U HEYTNIPYTUMW CBA3AMMU.

MpumedyaHue—CreneHu ceoboabl POM — MUHMManNbHOE KONUMYecTBO He3aBUCUMbIX MEPEMEHHbIX, OQHO3HaY-
HO onpegenstoLnx ee nonoxeHue B npoctpaHcTee. KonebatenbHbll npouecc POM onuckiBaloT 0606LEeHHbIMU KOOPOU-
HaTamu — MOCTynaTenbHLIMU M YIMOBLIMK NEPEMELLIEHUAMM NO HANpaBreHUaM cTeneHei ceoboabl.

3.24 pacuyeTHaa CEMCMMUYHOCTb: 3Ha4YeHMe MHTEHCMBHOCTM CEMCMMYECKOro BosgeincTsus B BGannax
wkansl MSK-64 [1] Ha nnolwanke cTpouTENbLCTBA ANA 3a4aHHOTO Nepuoaa NOBTOPAEMOCTH C YYETOM NoKanb-
HbIX FPYHTOBbIX YCIOBUIA U penbeda.

3.25 pacueTHoe 3eMmneTpsiceHue; P3: 3emnerpaceHne, Ha OeACTBUE KOTOPOro NPOEKTUPYKOTCS ceve-
HWA 1 ANeMeHTbI 30aHNA U COOPYXEHUS.

MpumeyaHue — PacyeT Ha geicTBue P3 BLIMNONHAKT C UCMONL30BaHWEM NUHEWHO-CNEKTpansHOro MeToaa, ¢
OOMyLUEHNEM NOBPEXKAEHUA HEHECYLLIMX KOHCTPYKLWIA M NOBPEXAEHUEM HECYLLINX KOHCTPYKUMIA, HE MPUBOAALLNX K UX pa3-
PYLUEHMIO 1 OOPYLLUEHWIO COOPYKEHWA NN €ro YacTeil, OMYCKaLWMX PEMOHT U BOCCTAaHOBMNEHWME COOPYKEHUS.

3.26 pacuyeTHOoe 3HauyeHWe Harpysku: lpegencHoe (MakcMManbHoe WM MUHWManbHOE) 3HavyeHue
Harpy3sku B TeuyeHue cpoka akcnnyarauumy obbekTa.

3.27 cecMMuecKas Harpyska: VHepuWoHHas Harpyaka, 4efcTBYIoLWas Ha pacyeTHYI0 AMHAMUYECKYH0
Mofenb.

MpumeyaHue — VMHepuUMOHHAs Harpy3ka 3aBMCUT OT abCOMIOTHLIX YCKOPEHWIA Macc pacyHeTHON AUHAMUYECKol
Mogenu.

3.28 ceicMMuecKui panoH: PaloH c yCTaHOBMEHHbIMU U BO3MOXHbLIMUW Q4aramMu 3eMIneTpPsACEeHWiA, Bbl-
3bIBAKOLLMMW HA NMNoLaaKe CTPOUTENBCTBA CENCMUYECKMEe BO3AENCTBUSI MIHTEHCUBHOCTLIO 6 1 Bonee Bannoe
no wkane MSK-64 [1].

3.29

cericMuyeckoe BospencTBMe: [MoasemHble yaapbl M konebaHWs NMOBEPXHOCTW, BbI3BaHHblE ecTe-
CTBEHHBIMW W MCKYCCTBEHHBLIMW MPUYMHAMM.
[FTOCT 26883—86, ctatba 15]

3.30 ceiicMMUYecKoe MUKpopaioHUpoBaHWe: KOMMNMEKC MHXEHEPHO-TeoNorMyecknx u CecMoMeTpu-
Yyeckux paboT, BbINOMHAEMbIX ONA OnpefeneHus BIUSHUS NoKanbHbIX UHXEHEePHO-TeoNorMyecknx yCroBuin 1
penbeda NnoLwagky Ha MHTEHCUMBHOCTL U pacyeTHbIe NapameTpbl Ce ICMUYECKUX BO3OENCTBUNA.

4 CokpaweHus

B HacTosilwem cTaHoapTe NpUMEHEHbI CrefyLMe CoOKpalleHus:
EASC — EBpa3smicKnili 3KOHOMUYECKUIA COO3;

K3 — KOHTponbHOE 3eMneTpaceHne;

POM — pacuyeTHas AnHamMmuyeckaa Moaensb;

P3 — pac4eTHoe 3eMneTpsAceHue;

CMP — ceicMmuyeckoe MUKpOpaioHUpoOBaHMe;

CIK — cHeroeow NoKpoe.
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5 OCHOBHbIe NONoOXeHUA

5.1 OCHOBHLIMW XapaKTepUCTUKAMMW HaArpy3okK, YCTaHOBIMEHHbIX B HACTOALLIEM CTaHAapTe, ABMSAKTCA UX
HOpPMAaTMBHbIE 3HAYEHMS.

Mpu HEOBXOAMMOCTM yYEeTa BMAHUS PEONOTMYECKUX UMW HENMHERHBIX CBOWCTB MaTepuanos, ANIUTENb-
HOCTW Harpy3ok, Npu NpoBepKe Ha BbIHOCMNUBOCTL, YCTAaNOCTHOW NPOYHOCTM W B APYTUX CNy4Yasix, OrOBOPEHHbIX
B HOPMaX MPOEKTUPOBAHNS KOHCTPYKUMIA U ocHOBaHMiA 1), ycTaHaBNMBAOT NOHMKEHHbIE HOPMATUBHbIE 3Haue-
HWS Harpy3oK oT obopyaoBaHusA, NAen U TPAHCMOPTHBIX CPEACTB HAa NepekpbITUSA XUNbIX, aaMUHUCTPaTUB-
HO-DOLITOBLIX U MPOW3BOACTBEHHBIX 34aHWUIA, OT MOCTOBBLIX W MOOBECHLIX KPAHOB, CHEroBLIX, TEMMEpPAaTYpPHbIX
KNMMaTUYeCKNX BO3OeNCTBUNA.

5.2 PacueTHoe 3Ha4yeHWe Harpyaku cnefyert onpefenath Kak NpousBefeHne ee HOPMaTUBHOIO 3Have-
HUA Ha KOSM@PULWEHT HaOeXHOCTU N0 Harpyske Y, COOTBETCTBYIOLWIMA paccMatpuBaeMoMy npefensHomy
COCTOSAHMIO. MUHMManNbHbIE 3HaYeHUs KO3 ULINEHTa HaZeXHOCTM Y; B OCHOBHbIX M 0COBbLIX COYETAHNAX Ha-
rPYy30K ONpefensawT cregylLlwum obpasom:

a) npu pacdeTe No npegenbHbIM cocToAHUAM 1-i rpynnel — B cooTBeTcTBMM ¢ 8.1—8.3, 9.2.4, 9.3.5,
9.4.3,9.5.5,10.8, 11.12, pazgenom 12, 13.5 n 14.8;

6) npu pacdeTte No NpegenbHbIM COCTOAHUAM 2-i Tpynnbl — MPUHUMAKT PaBHbBIMW eQMHULE, eCrni B
HOpMax NpoeKTUPOBaHUA KOHCTPYKLUMIA U OCHOBAHWUI He YCTAHOBMNEHbI ApYrue 3HaYeHUs.

Mpynnel NnpegenbHbix coctodgHmMin — no MOCT 27751.

5.3 PacueTHble 3Ha4yeHusa 0cobbix HArpy30K YCTaHABMMBAKT B COOTBETCTBYHLLUX HOPMAaTUBHLIX JOKY-
MEHTax Unu B 3agaHUM Ha NPOEKTUPOBAHKE.

5.4 PacueTHble 3Ha4YeHUs1 KNMMMaTUYECKUX Harpy3oK 1 BO3AENCTBUIA (CHETOBbLIE U TONONeaHbLIE HArPy3Ku,
BO34ENCTBUS BETpa, TemnepaTypbl U Ap.) AOMYCKaeTCs Ha3HavYaTb B YCTAHOBMEHHOM NMopsAKke Ha OCHOBEe aHa-
nun3a cOOTBETCTBYIOLWMX KITUMaTUYECKUX JaHHbIX NS MecTa CTPOUTENbLCTBRA.

5.5 lNpwu pacyete KOHCTPYKUMA U OCHOBAHWW ONH YCIOBUWA BO3BEAEHUA 30aHUA M COOPYXEHUN pacHeT-
Hble 3HAYEeHWSA CHErOBbIX, BETPOBLIX, FONONeAHbLIX HArPYy30K U TEMMNEPATYPHBLIX KMUMAaTUYeCKUX BOIOENCTBUNA
paspeluaeTcsa cHuxkaTb Ha 20 %.

5.6 [JononHuTtenbHble TpeboBaHWS N0 HA3HAYEHWUK HOPMATUBHBLIX U PACYETHLIX 3HAYEHWI HArpy3ok, a
Tawke KoaddOUUMEHTOB HAAEXHOCTH MO Harpy3kam 1 KOaMUUNEHTOB codeTaHWIn JOMNYyCKaeTcs ycTaHaBnu-
BaTb B HOPMAaTUBHbIX OOKYMEHTax Ha OTAeNbHble BUAbl COOPYXEHWA, CTPOWUTENbHBIX KOHCTPYKUMWA U OCHO-
BaHMW. MeToauka onpefeneHnsi pacyeTHbIX Harpy3oK Ona oTAenbHO CTOALWMX ONop W 3cTakal nNpuBedeHa B
NpuUNoXxeHun A.

5.7 nsa 30aHVMA 1 COOPYXXEHWIA MOBLILLIEHHOIO YPOBHSA OTBETCTBEHHOCTMW, @ TakKe BO BCEX Cry4asix,
HE yKazaHHbIX B HAcTOsILLEM CTaHZapTe, AOMNonHWTeNbHble TpeBOBRaHMA K pacyHeTHbIM KoadduumMeHTam, Ha-
rpy3kam W BO3AEWCTBUAM Ha CTPOWTENbHblE KOHCTPYKUMM U OCHOBaHMS Heobxoaumo ycTaHaBnvBaTb B HOP-
MaTUBHbIX JOKYMEHTaxX Ha OTAeNbHbIEe BUAbl COOPYXEHWUIN, CTPOUTENBHBLIX KOHCTPYKLMIA U OCHOBAHWW, a Takke
B 3aJaHusaX Ha NPOEeKTUPOBaHWE C Y4eTOM peKoMeHZaumii, paspaboTaHHbIX B paMKax Hay4YHO-TEXHWYECKOro
COMNPOBOXAEHUA NPOEKTUPOBaHMWS.

6 Knaccudpmkaumsa Harpysok

6.1 B 3aBMCMMOCTM OT NPOAOMKUTENBHOCTY AEMCTBUS HArpy3oK criedyeT pasnuyarb NoCTosHHbIe Py 1
BPEMeHHble (anuTenbHble P, KpaTkoBpeMeHHble Py, ocobble Pg) Harpyaku.

6.2 Harpysku, BO3HWKalOLLME NPW M3rOTOBMEHWM, XPaHEeHUM W NepeBO3Ke KOHCTPYKLWIA, a Takke Npu BO3-
BEAEHWW COOPYXEHWIA, CcrieayeT YYMTbIBaTb B pacyeTax Kak KpaTKOBpeMeHHbIe.

Harpysku, BO3HMKalOLWMe Ha CTaguu IKChyaTalmuy COOPYXEHWI, criedyeT YYnTbiBaTb B COOTBETCTBMM C
ykaszaHuamn 6.3—6.6.

6.3 K noctosiHHbIM Py Harpyakam criefyet OTHOCUTB:

a) Bec YacTer COOPYXEHWN, B TOM YWUCNE HEeCYLMX W Orpaxdatownx CTPOUTENbHbLIX KOHCTPYKLWIA;

6) Bec v gaBneHve rpyHTOB (HacbiNel, 3acbiNokK), TOpPHOE OaBreHne;

B) rmapocTatuyeckoe gaBneHue.

CoxpaHsawLmecs B KOHCTPYKLMW WM OCHOBaHWK YCUIWSA OT NpeaBapuTeSIbHOro HanpsxeHus (ynpyrui
n3rnb TpybonpoBoga v gp.) CneayeT yYuTblBaTe B pacHeTax Kak yeunus OT NOCTOAHHbLIX Harpy3ok.

1) 3pecb 1 ganee B OOKyMeHTe nog HopmMaMK NpoeKTUpoBaHMA MNOHMMaKT HOPMaTUBHYHO JOKYMEeHTaUuio U3 nepeyd-
HA HOPMBTHBHO-TEXHMHECKOF‘I AOKyMeHTauuK, BKN4YaemMoro B 3afiaHue Ha NpoekTupoBaHWe OnAa NpUMeHeHnA.
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6.4 K anutenbHbIM P, Harpy3kam crieflyeT OTHOCUTb!

a) Bec BpeMeHHbIX Neperopofok, NoanMBok n nogbetoHok nog obopygoeaHue;

6) Bec cTaumoHapHoro obopygoBaHuMA: annapaTtoB, MOTOPOB, eMKOCTeR, TpybonpoBoaoB C apmaTtypou,
OMOPHBLIMKM YaCTAMU W N30NALNEN, MOCTOAHHBLIX MOABEMHBIX MALLWH C X KaHaTaMy U HanpasnsioLWMMK, a Tak-
e BeC KUOKOCTEN 1M TBepAbIX Ten, 3anonHswwux obopynoeaHue;

B) AaBrneHue rasoB, }XWAKOCTEW M CbiMy4MX TEN B EMKOCTAX U TpybonpoBoaax, u3bbiToyHoe AaBreHne 1
paspexeHue Bo3fyxa, BO3HUKaKLLee Npu BEeHTUMNALMMU LIaxT,

r) Harpysky Ha NepekpbITUA OT CKNagMpyeMblx Matepyuanos U cTennaxHoro o0opyaoBaHus B CKNAagCcKux
NMOMELLEHNAX, XONOAWUMbHUKAX, apXMBax U NoAOOHbBIX NOMELLEHNAX;

A) TeMmnepaTypHble TEXHONOrMYeckne BO3AeNCTBIS OT cTauMoHapHoro obopyaoBaHus;

€) Bec crnos BoAbl Ha MMOCKWX BOAOHAMOMHEHHLIX MOKPBITUAX;

) BeC OTMNOXEeHWA NPOM3BOACTBEHHOW MbINW, €CNUW He NpedyCcMOTPeHbl COOTBETCTBYIOLLME MEpPOonpus-
TWUSA NO ee yAaneHuto;

M) MOHWXEHHbIE 3HAYEHUS KPaTKOBPEMEHHbIX Harpysok (cM. 5.1), KoTopble ycTaHaBNMBAalOT B HOpMax
NPOEKTUPOBaHUA CTPOUTENBHBLIX KOHCTPYKLUA U OCHOBaHUIA.

MpumevaHwmne — [Npu pacyeTe Ha nporpeccupylowee obpyLleHne NoOHWKEHHbIE HOPMaTHUBHbIE 3Ha4YeHWA Kpa-
TKOBPEMEHHBIX HArpy3oK, NepevynucrnerHbix B pasgene 9, onpeaensaoT YMHOKEHUEM WX HOPMAaTMBHbBIX 3HAYEHWIA Ha Ko-
adduument 0,35; B pasgene 10 — B cooteetcTBUKM ¢ 10.19 1 10.20; B pasgene 11 — yMHOXEHMEM UX HOPMAaTUBHBbIX
3Ha4eHui Ha koadhcpmumeHT 0,5;

K) BO3gencTBusi, oOycrnoBneHHble AedopMaumsmMyu OCHOBaHWA, HEe COMPOBOXOALWMMKUCH KOPEHHbLIM
W3MEHEeHWEeM CTPYKTYpPbI TPYHTA, a Takke OTTauBaHWeM BE4YHOMEP3MbIX FPYHTOB;

n) BO30encTBUSA, 0ByCNOBMNEHHbLIE U3BMEHEHNEM BNAXHOCTH, YCALKOW N NON3y4YeCTb MaTepuanos.

6.5 K kpaTkoBpeMeHHbIM Harpy3kam P, crnefyeTt OTHOCUTb:

a) Harpysku oT obopygoBaHWs, BO3HMKAOWME B MYCKOOCTAHOBOYHOM, MEPEX0OAHOM U UCNbiTaTenbHOM
pexuMax, a TaKKe Nnpu ero NepecTaHoOBKe UMK 3aMeHE;

6) Bec nwaen, PEMOHTHLIX MaTepManoB B 30Hax 0bcnyxuMBaHUsA U pemoHTa obopynoBaHus;

B) Harpysku oT noger, obopyaoBaHWs Ha NepeKkpbITUA XWMbiX, agMUHUCTPATMBHO-ObITOBLIX 1 MPOU3-
BOOCTBEHHbLIX, KpOMe Harpy3ok, yKasaHHbix B 6.4 a), 6), 1), 4);

r) Harpy3kM OT MOOBWMXKHOIO MOABEMHO-TPAHCMNOPTHOro obopynoBaHWst (MOrpy34YMKOB, 3MEKTPOKApOB,
KpaHoB-LWTabenepos, Tenb{epoBs, a TakKe OT MOCTOBbIX M NMOABECHLIX KPaHOB), BKINOYasA BEC TPAHCNOPTUPY-
eMblX rpy30B;

) Harpysku oT TPaHCMNOPTHLIX CPEACTB;

€) KnumaTu4eckue (CHeroBble, BETPOBLIE, TEMMNEPATYPHLIE U rONoneaHsIe), ykazaHHele B pazgenax 10—13;

) Harpysku W BO3OenCTBMsl, BO3HMKAKOLLME NMPW UCTbITaHUM TPyDONPOBOAOB, MPU NPOMYCKE OYUCTHbIX
BHYTPUTPYBHLIX YCTPONCTB.

6.6 K ocobbim P Harpyskam creayet OTHOCUTh:

a) celcMMYeckue;

0) B3pbIBHbIE;

B) yAapHbie, B TOM YUCME HArpy3ku OT CTONKHOBEHUWIA TPAHCMOPTHbLIX CPeACTB C YACTAMU COOPYXKEHUS;

) Harpy3ky, Bbi3blBaeMble PE3KMMK HapyLleHWs MW TeXHONMOrM4Yeckoro npouecca, BPeMEeHHOW Heuc-
NPaBHOCTLHK MW NONIOMKO 0060pyaOBaHuS;

4) Bo3gencTBusi, obycnoBneHHble AeopMauusaMn OCHOBaHMWS, CONPOBOXAALWIUMNCS KOPEHHBIM U3-
MEHEHWEM CTPYKTYpbl rpyHTa (Hanpumep, Npy 3amMmavyvMBaHUU NPOCAL0YHBIX TPYHTOB) UMK OCedaHWeMm ero B
paioHax ropHbiX BbIpaboTOK M B KAPCTOBLIX paioHax;

€) Harpysku, oBycnoBneHHbIe NOXKapoM;

X) KNUMaTU4yeckne (CHeroBble, BETPOBLIE, TEMMNEPATYPHLIE W TONMOMNEeAHLIE) HArpy3KWU, OeNCTBUE KOTO-
pbIX MOXET NPUBECTK K pACYETHOW aBapuUHON cUTyauun.

Opyre Tunbl 0cobbix BO3OENCTBUA YCTaHABMMBAKOT B HOPMaX NMPOEKTUPOBAHUS KOHCTPYKLIMIA M OCHOBaHWIA.

7 CoueTaHus Harpy3ok

7.1 PacyeTt KOHCTPYKUMIA U OCHOBaHWW MO npefenbHbiM cocTosHMAM 1-i 1 2-1 rpynn creayeT Bbinon-
HSATb C YY4ETOM HebrnaronpuATHbLIX COYETaHWIA Harpy30K UMM COOTBETCTBYHOLLUMX MM YCUITUIA.

3T coyeTaHus yCTaHaBNMBAT U3 aHanmnaa peanbHbiX BApMaHTOB OAHOBPEMEHHOMo AeWCTBUA pasnuy-
HbIX Harpy3ok Ansi paccMaTtpuBaemMon cTagum paboTel KOHCTPYKLMIW UMW OCHOBAaHWS.

6
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7.2 B 3aBMCMMOCTM OT YY4UTbIBAEMOro COCTaBa Harpy3ok cnegyet pasnnyaTth:
a) OCHOBHbIE CO4EeTaHMA Harpy3okK, COCTOALLME U3 NOCTOAHHDbIX, ONMUTENbHBIX M KDAaTKOBPEMEHHbIX!

Cn= Pyt (WP ¥ WP ¥ WP+ )+ (W Py + WPy + WPy + ... (1)
6) OCO6ble codeTaHunda Harpyaox, COCTOALLNME N3 NOCTOAHHBIX, ANUTElNbHbIX, KDATKOBPEMEHHBIX U O,E[HOI:'I
n3 OCOGbiX Harpy30|<:

C.=0, +PJ )
rae C,, — Harpyska [Ansi OCHOBHOIO COMeTaHus;
C, — Harpyska gns ocoboro codeTtanus;
Wi (1=1,2,3,...,) — KO3(PPUUNEHTbLI coYeTaHur ANA ANUTeNbHbIX Harpy3ok;
vy (1=1,2,3,...,) — KO3MDPUUNEHTbI CONETAHUIA ANs KPAaTKOBPEMEHHbIX Harpy3ok.

7.3 [Ans OCHOBHbIX M 0COBLIX COMeTaHWA Harpy3oK, 3a UCKMYeHNeM Crny4yaes, OroBOPEHHbLIX B HOpMax
NPOEKTUPOBAHWUS COOPYXEHMI B CEMCMUYECKMX palioHax U B HOPMaXx NPOeKTUPOBaHUS KOHCTPYKLUWIA M OCHO-
BaHWI, KOAMPUUMEHT COYETaHWIA ANUTENbHbIX HAarpy3oK \/, onpeaensT cneaylowmm obpasom:

v =100y =v;z=..=095 (3)

rne y, — KoaddPULMEHT COYETAHMIN, COOTBETCTBYIOLWMWIA OCHOBHOW MO CTEMEHW BIWAHWUA ONUTENLHOW Ha-
rpy3ke;
Vo, W3 — KOIPULMEHTLI COYETaHNI Ans OCTanbHbIX ANUTENBHbLIX HAarpy3okK.
7.4 [Ina OCHOBHbIX COYMETaHWI HeOBXOQMMO MCMNOMNb30BaTh CNeaylLlne 3Ha4eHnsa KoadhULNEHTOB Co-
YeTaHWIN KpaTKOBPEeMEHHbIX Harpy3okK:

Vi =10, ¥ = 0,9 ¥ = vy = ... = 0,7, (4)

rae yy — KO3(MUUMEHT COHETaHWI, COOTBETCTBYIOLWMIA OCHOBHOW MO CTENEHW BNUSAHWS KpaTKOBPEMEHHOM
Harpy3ke;
Yy — KOIPPULMEHT CodeTaHNin, COOTBETCTBYIOLL I BTOPOM KpaTKOBPEMEHHON Harpyake;
Vi3, Wy — KOIMMDULMEHTBI COYETaHWIA AN OCTanbHbIX KPaTKOBPEMEHHbIX HArpy3okK.
[nsa kpaHoBbIX Harpy3okK KoadduUWEHTbI COYeTaHUA ycTaHaBnvBaT B cooTBeTcTBUM ¢ 10.18.
7.5 [Onqa ocobbix coveTaHwii, onpegensiemMblx hopmynoi (2), HeobxoAMMO MCMONbL30BaTL CredyloLue
3Ha4YeHunsa KoaPULUMEHTOB COYMETaHNA KPaTKOBPEMEHHbIX Harpy3o0kK:

V=05 Wp=yp=..=03, (%)

rae Yy — KOI(MUUMEHT CoHeTaHnin, COOTBETCTBYIOLLMIN NEPBOM KpaTKOBPEMEHHOMN Harpyake;
Vi, Wiy — KOIAULUMEHTBI COMETAHWIA NS OCTaNbHbIX KPATKOBPEMEHHbIX Harpy3okK.

Opyrve 3HaveHusa Koad@ULUUEHTOB COYETaHUW KpaTKOBPEMEHHbIX Harpy3ok AOonycKaeTcs ycTaHaenW-
BaTb B HOPMAaTUBHbIX JOKYMEHTaX Ha NPOoeKTUPOBaHWe KOHCTPYKLMIA 1 OCHOBAHUNA.

7.6 lpwu ydyeTe codeTaHWi Harpy3oK B COOTBETCTBUN € 7.3—7.5 3a oQHY BPEMEHHYI0 Harpysky criegyer
NpMHUMAT:

a) Harpysky ogHoro Bua OT O4HOMO MCTOYHMKA (OaBneHVe UMy pa3pexeHue B eMKOCTH, CHEroByH, Be-
TPOBYIO, FONONefHy Harpy3ky, TeMneparypHble KnuMaTudeckne Bo30encTBums, Harpy3ky OT OQHOro Norpyayu-
Ka, arnekTpokapa, MOCTOBOIO UMW NOLBECHOTO KpaHa);

6) HarpysKku OT HECKOMbKUX MCTOYHMKOB, MPUHUMAEMbIE CO CBOVMMW PacYeTHbIMKU 3HA4YEHUSAMM, €CITN OHK
LEeACTBYIOT COBMECTHO (Harpy3ku oT obopygoBaHus, NAEN U CKNagupyeMblX MaTepuanoB Ha OOHO WU He-
CKOJNBKO MEPEKpPLITUIA C y4eTOM KO3 MULNEHTOB (p—1(p,, MPUBEAEHHBIX B 7.7 1 7.8; HArpy3Kku OT HECKOMbKMX
MOCTOBBbIX UNW NMOABECHbLIX KPaHOB € y4eTom koadcpuumenTa 'y, npuseaeHHoro B 10.18; rononeaHo-BeTpoByo
Harpyaky, onpeaensieMmyt B cootsetcTsum ¢ 13.3).

7.7 MNpw pacyeTe 6anok, purenei, NAUT, CTeH, KONOHH W YHAaMEHTOB, BOCMPUHMMAIOLLMX Harpy3Ku
OT OQHOrO NEePEeKPbITUS, HOPMaTUBHbIE 3HAYEHUS HAarpy30K, YKasaHHble B Tabnuue 4, 4onycKaeTCs CHMKaTb B
3aBMCUMOCTM OT rPY30BOil NNowaan A, M2, ¢ KOTOPOit NepealoTcsl Harpyskin Ha PaccuUTbIBAEMbI AMEMEHT,
YMHOMXEHWEM Ha KOIMMULMEHT (g UMK (,, PABHBIN:

a) ananoavumn 1,2, 9a (npuA> A, =9 M?)

0,6
9q =0,4 + —m; (6)
Al A
7
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6) ana noauuuin 4, 8,96 (npu A > A, = 36 M2)
0,5

=05+ —.
P2 [ATA; (7)

7.8 lpuv onpegeneHun ycunuii Ans pacdeTa KoNnoHH, CTeH U hyHaaMeHTOB, BOCMPUHMMAIOLLNX HArpy3Ku
OT ABYX NepekpbITUiA 1 Bonee, NOMHbLIE HOPMATHMBHbLIE 3HAYEHUS HAarpy3oK, ykasaHHble B nosnumax 1, 2, 4, 8 u
9 Tabnuupl 4, JONYCKAETCS CHIKATb YMHOXEHNEeM Ha KO3 MULMEHTbI COHETaHNS g NI Oyt

a) gns nosmumin 1,2, 9 a

-04
P3 = 0,4+ QD‘I—\/E : (8)
6) ans nosvumn 4, 8, 9 6
-05
Pg = 0,5+ (PZT’ (9)

rae @4, ®, — OnpeaensoT B COOTBETCTBUM C 7.7;

== 06u.|,ee YUCIo I'IEpeKDbITVIFI, Harpy3kn OT KOTOPbIX YHUTbLIBAKOT NpU pacdeTe paccCMaTtpueaemMoro
Ce4YeHUdA KOINMOHHbI, CTEeHbI, CDYHﬂaMEHTa.

8 Bec KOHCTPYKLMHW U TPYHTOB

8.1 HopmaTuBHOe 3Ha4YeHWe Beca KOHCTPYKLUWWA 3aBOLCKOro WM3roTOBIEHMA cnegyeT onpefensTb Ha
OCHOBAHWW CTaHOApTOB, pabo4ymx YepTexen UMK NacnopTHbIX AAHHBIX 3aBOOOB-U3rOTOBUTENEN, ANa APYTMX
CTPOMTENbHbLIX KOHCTPYKLWIA U TPYHTOB — MO NPOEKTHLIM pasMepam W yaenbHOMY BECY Marepuarnos U rpyHTOB
C YMETOM WX BMaXXHOCTW B YCMOBUAX BO3BEAEHUS W IKCMMNyaTaLnn COOPYKEHWUNA.

8.2 Koadp(puuMeHTbl HaAeXKHOCTH MO HAarpy3ke Y, Ans Beca CTPOMTENbHbIX KOHCTPYKUWA U TPYHTOB Npu-
BeneHol B Tabnuue 1.

Ta6nuua 1— KoadpduuneHTsbl HAOEKHOCT KOHCTPYKLMIA COOPYXEHWUI U TPYHTOB

KoadpcpuumeHr
KOHCTPYKLMW COOPYXEHWMA 1 BUA TPYHTOB Ha[eXHOCTK no
Harpyake ¥,

KoHcTpykumn
MeTannuyeckue, 3a UCKMKYEHNeM CcnyyaeBs, yKasaHHbIx B 8.3 1,05
BeToHHbIE (CO cpegHen NnoTHocTbO cBeiwe 1600 Kr/M3), #ene3obeToHHbIe, KAMEHHbIE, apMoKa- 1.1

MeHHble, AepeBaHHbIe
BeToHHbIe (cO cpeaHeit nnoTHocTeio 1600 kr/M3 1 MeHee), M3ONALNOHHLIE, BLIPABHMBAIOLLME 1 OT-
AenoyHble cnow (NNWTbl, MaTepuanbsl B PyNoHax, 3ackInky, CTSXKKA W T. M.), BbIMNOMNHAEMbIE!

B 3@BOACKMX YCIOBUAX 1,2
Ha CTPOMTENbLHOW NIowagke 1,3
[pyHTBI
B NPUPOAHOM 3aneraHunn 1.4
Ha CTpPOWUTEeNBHOW Nnollaake 1,15

MpumeydaHue — lNpy oNpedeneHn Harpy3oK OT TPYHTA CrieayeT y4UTLIBaTk Harpy3ku oT CKNagupyemblx maTte-
p1anos, 060pyaoBaHMA U TPAHCMOPTHLIX CPEACTB, NepefaBaemMble Ha rpyHT.

8.3 lMpu NnpoBepke KOHCTPYKLWUA HA YCTOMYMBOCTb MOMOXKEHUA NMPOTUB ONPOKWUALIBAHUSA, a Takke B Opy-
rMX Cny4yasx, Korda yMeHblIeHUe Beca KOHCTPYKLMIA U FPYHTOB MOXKET YXYALMTE YCroBusi paboThl KOHCTPYK-
LWiA, cnegyeT NPOW3BECTU pacyeT, MPpUHUMasa OnA Beca KOHCTPYKUMKU UMK ee 4acTu Ko3dUUMEeHT HaOex-
HOCTU Mo Harpyske y;= 0,9, ecnn nHoe 3HauyeHne He yKa3aHo B HOpMax MPOEKTUPOBAHUS 3TUX KOHCTPYKLMA.

Mpu 3TOM cnenyeT y4ecTb TakkKe cryyai NOHMKEHHbBIX 3HaYeHW KpaTKOBPEMEHHbIX Harpy3oK.
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9 Harpysku ot o6opynoBaHus, nogen, CKNnagupyembiX MaTepuanoB U usaenun,
TPaHCNOPTHLIX CPeacTB

9.1 OOwWwuMe nonoxeHnn

9.1.1 MNpaBuna HAcTOALEro pasgena pacrnpoCTPaHSTCA Ha Harpy3ku ot niogen, obopygoaHus, us-
Oenuin, MaTtepuanos, BpeMeHHbIX NeperopofoK, TPaHCNOPTHLIX CPeAcTB, AeUCTBYOLME HA NePeKpbITUSA, No-
KPbITUS, NeCcTHULbI 30aHUIA U COOPYXEHWIA W NOSbl HA IPYHTaxX.

9.1.2 BapuaHTbl 3arpy>eHus NnepekpbiTUA 3TUMU Harpyskamu criefyeT NpuHMMAaTb B COOTBETCTBUW C
NpenyCMOTPEHHBIMU YCIOBUAMUW BO3BEAEHUS 1 3KCNMyaTauum 3gaHuin, B Hanbonee HebnaronpuaTHoOM pac-
YETHOM MOMOXEHWN.

9.1.3 Ecnu Ha cTaguy NpoeKkTMpoBaHMA OaHHble 00 3TUX YCMOBUAX HEZOCTATOYHBI, NpW pacyeTte
KOHCTPYKUWIA M OCHOBaHWA HEOBXOOMMO pacCMOTPEThL CNeayrLlMe BapuUaHThl 3arpyXeHnst OTAeNbHbIX nepe-
KpbITUNA:

- CMINOLWHOE 3arpyxeHne NpUHSATON Harpy3Komn;

- HebnaronpuaTHOE YacTUYHOE 3arpy>KeHWe Npu pacyeTe KOHCTPYKLUMIA N OCHOBaHWI, YYBCTBUTENbHBIX K
TAKOW CXEME 3arpyKeHust;

- OTCYTCTBME BPEMEHHOW Harpyaku.

9.2 OnpegeneHue Harpy3oK ot o6opyaoBaHUs, CKNagupyeMbIX MaTepuanoB U U3Oenui

9.2.1 Harpysku ot obopynoBanus (B TOM Yncne TpybonpoBOOOB, TPAHCMOPTHLIX CPEACTB), cKnagupye-
MbIX MaTepUanoe U N3Lenuii ycTaHaBNUBaT B 3alaHWW Ha NPOEKTUPOBaHME HA OCHOBAHUKN TEXHOMOTMYECKMX
peleHni, B KOTOPOM OOMKHbI ObITh NPUBEAEHbI:

a) BO3MOXHbl@ Ha Ka)KOOM MEepPeKkpbITUW W Mofiax Ha rpyHTe MecTa pacnonoXeHus W rabapuTbl onop
06opynoBaHNUs, pa3mepbl YH4acTKOB CKNagupoBaHWs M XpaHeHWs MaTepuanos M U3genuii, Mecta BO3MOXHOMO
nepemelleHus 0bopyaoBaHUSA B NpoLiecce 3KCnnyaTaunu Unu nepennaHnpoBKy;

6) HopMaTuBHbIE 3HAYEHWUS HArpy3okK U KO3 PULIMEHTLI HAAEXKHOCTW MO Harpy3ke, NPUHUMaeMble B CO-
OTBETCTBUU C YKA3aHUAMW HACTOALLMX HOPM, ANS MaWWH C AMHAMUYECKMMWN HarpyskaMu — HOpPMaTHUBHbIE
3Ha4YEeHWS MHEPLIMOHHBLIX CUIN WU KO3(MOULMEHTLI HAAEXHOCTA NO Harpy3ke ONs MHEepLMWOHHbLIX CWUI, a Takke
Opyrue HeobxoOUMbIE XapaKkTepPUCTUKN.

dakTuYecKne Harpyaku Ha NepekphLITUA AOMNYCKAETCH 3aMeHsITE 3KBUBaNeHTHLIMM PABHOMEDHO pacrnpe-
JeneHHbIMW Harpy3kamu, paccHMTaHHble 3HAYeHWUs] KOTOPbLIX AOMKHbI obecnednsats HecyL Yy cnocoGHOCTL
M XKECTKOCTb 3MeMEHTOB KOHCTPYKLWIA W UX Y3noB, Tpebyemble Mo yCroBUAM KX 3arpy:KeHus hakTu4eckumn
Harpyakamu.

9.2.2 HopmaTuBHOE 3Ha4yeHue Beca 0bopynoBaHUs, B TOM Yncre TpybonpoBoOoB, crnefyeT onpefenaTb
Ha OCHOBaHUMW CTAHOAPTOB, a ANS HeCTaHAAPTHOro 0bopyA0BAHUA — HA OCHOBAHWUMW MACMOPTHLIX JAHHbLIX 3a-
BOAOB-U3rOTOBUTENEN UMK pabounx yepTexen.

Harpysku oT Beca obopynoBaHusa BKNOYaOT B cebs: COOCTBEHHbLIA BEC YCTAHOBKW UMW MaLUKHbI (B TOM
yucne nNpueoAa, NOCTOSHHLIX MPUCNOCOBNEHUA, ONOPHBLIX YCTPOWCTB, NOANWBOK U NOADETOHOK), BEC U30ns-
LK, 3anonHuTenen obopynoeaHus, Haubonee Tsikernon obpabaTeiBaemon getanu, Bec TpaHCNnopTUpYyeMOro
rpy3a, COOTBETCTBYHOLLWA HOMUHAMNLHON rPy30n0AbeMHOCTU, U T. M.

Mpu aTOM crnegyeT NpeaycMaTpuBaTb MEpPONpUSTUS, MCKMYaWwme HeobxoauMoCTb YCUIEHUS HeCy-
LLMX KOHCTPYKLIUIA, CBA3AHHOIO C NMepeMeLleHueM TEXHOMNOrMYyeckoro obopy1oBaHus BO BpeMS MOHTaxa unum
3KcnnyaTauumn 3naHuns.

Yucno y4uTbiBaeMbIX OAHOBPEMEHHO NOrPY34YUKOB UMK SNEKTPOKApPOB U UX pasMelleHne Ha nepekpbl-
TUW NPU pacHeTe pasfuyHbIX 3NeMeHTOB cnegyeT NPMHUMAaTh Mo 3aJaHUK0 Ha NPOeKTUPOBaHWe Ha OCHOBaHMWK
TEXHOMOIrMYECKUX PeLUeHnN.

[uHamuyeckoe BO3OeNCTBUE BEPTUKANbLHLIX HArPy30K OT MOrpy34YMKOB WM 3MEKTPOKAPOB OOMNyCcKaeTcs
YYUTbLIBATL NYyTEM YMHOXEHWUA HOPMAaTUBHbLIX 3HAYEHWUA CTATUYECKWX HArpys3oK Ha KO3 UUMEHT OUHaMKUY-
HOCTHW, paBHbIn 1,2.

9.2.3 lNpu 3agaHnK HOPMATUBHbLIX 3HAYEHUIN HArpy3oK B CKMaACKUX NMOMELLEeHUsAX HeoBXooMMOo yYnThI-
BaTb 3KBUBANEHTHYI PAaBHOMEPHO pacrpefeneHHyo Harpyaky Ha NepekpbiTUS, MOKPLITUS W NOMbl HA TPYHTAaX,
a Takke BepTUKaNbHY W, NpU HeoBXOOMMOCTHU, FOPU30HTANBHYO COCPEAOTOYEHHbIE HAarpy3ku, MpUKNanbiea-
eMble Ons yyeTa BO3MOKHOIo HebnaronpusaTHOrO BIMSHUS MECTHBIX Harpy3o0K M BO34eNCTBUN.

OTu Harpys3ku crieqyeT onpefensTh Mo 3a4aHn0 Ha NPOEKTUPOBaHWE Ha OCHOBaHWKM TEXHOMOTMYECKUX
PELLEHWIA, C YYETOM YOENbLHOro Beca CKMagupyeMbiX MaTepuarnoB W U3Aenuii, BO3MOXKHOIO UX pa3meLleHns

9
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no NNoLwagn NOMELLEHNA U MakCUMarbHbIX 3Ha4YeHWA BbICOTbI CKnagunpoBaHvda U NpUHMMaTh HE MEHEee Mnpu-

BEOEHHbIX B TaGJ'II/ILlE 2 HOPMaTUBHbIX 3Ha4YeHNN.

Tabnuua 2-— HopmaTuBHblE 3HAYEHWUS HArpy30K

HopmMaTvBHble 3Ha4YeHUA PABHOMEPHO pacnpeaeneHHbIX

30aHua 1 noMeLeHus
A = Harpysok P, klMa

HopmaTtrBHbIe 3Ha4YeHus cocpe-
[AOTOMEHHBIX Harpysok Q;, kH

Toprosble cknagel He meHee 5,0

He meHee 6,0

MpowsBoacTBeHHbIE M Npo- | o 3a4aHuio Ha NPOEKTUPOBAHWE, HO HE MEHEE!
MblLUMIEHHbIE  CKNaAcKue 3,0 — ans pacyeta NAUT 1 BTOpocTeneHHbIx 6anok;
nomMeLLeHUs 2,0 — gnsa pacueTta purenemn, KOnoHH 1 hyH4aMeHTOB

Mo 3agaHuilo Ha NpPoeKkTMpo-
BaHWe, HO He MeHee 3,0

KHMI’OXpaHMJ’MLIJ,a; apXKMBbI Mo 3agaHuio Ha NpoOEKTUPOBaHWe, HO HE MeHee 5,0

He meHee 6,0

9.2.4 KoapuUMeHT HaJeXHOCTM Mo Harpyske Yy Ans seca o6opynoBaHus U Matepvanos NpuseaeH B

Tabnuue 3.

Tatnuua 3 — KoapdpuumneHTsl HAgeKHOCTU MO Harpyske

ObopynosaHve 1 matepuansbl

KoadhdmumeHT HagexHoCTH
no Harpyake y;

CraumoHapHoe obopygoBaHue

WM3onsauws ctaumoHapHoro obopynosaHvs

3anonHuTenu obopygoBaHus (B TOM YMcre pesepByapoB 1 TpybonpoBoaoBs):
KNOKOCTH
CYCMeH3MK, LWnamel, ceinyyne Tena

[Morpyaurkn 1 anekTpokapel (C rpyaom)

CknagvpyeMble matepuansl U U3genus

KHuroxpanHunuiia; apxvesbl

1,05
1,2

1,0
1,1
1,2
1,2
1,2

9.3 PaBHOMepHO pacnpegeneHHble Harpy3ku

9.3.1 HOpMaTMBHbIE 3Ha4YeHnd paBHOMEPHO pacnpefeneHHblX KpaTKOBPEMEHHbIX Harpy3oK Ha MNIUThl

l'IeperbITMl;"‘I, NecTHULUbI U NOoMbl Ha TPyHTax NpyvBedeHbl B TaGJ'IVIU,e 4.

9.3.2 HopmaTuBHbIE 3HAYEHUS HArpy30K Ha PUrenu U NNUTel NepeKkpbITUA OT Beca BPeMEeHHbIX nepe-
ropofoK crefyeT NpMHMMAaTL B 3aBUCMMOCTM OT MX KOHCTPYKLMMW, PacrnonoXeHus U XxapakTepa onvpaHvs Ha
NepeKpbITUA U CTeHLI. YKasaHHbIe HarpyakuM JonyckaeTcs y4MTbiBaTh Kak paBHOMEPHO pacnpegeneHHbie Jo-
GaBoYHbIE Harpy3ku, NMPUHMMasa MX HOPMaTKMBHLIE 3HAYEHWs HA OCHOBaHWW pacdeTa ANs npeanonaraembix

CXeM pasMeLlleHMsa neperopogok, Ho He meHee 0,5 kla.

Tabnuua 4 — HopMmaTvBHbIE 3HAYEHUA PABHOMEPHO pacnpeaerneHHbIX Harpy3ok

HopmaTuBHblE 3HaYeHus
[MomeLlleHms 30aHWIn U COOPYXKEHWNA paBHoOMepHO pacrnpefeneHHbIX
Harpysok P, kla, He MeHee

1 CnankHble NOMeLLEeHUs BaxXTOBbIX XKUIbIX KOPMYCOB 1.5
2 CnyxebHble NoMeLlleHna agMUHUCTPaTUBHOID, MHXEHEPHO-TEXHWYECKOro nepcoHa- 2,0
na; oducel; BeiToBeIE NoMelleHWsa (rapaepobHble, OylWEBLIE, YMbIBanbHblE, YBOPHbIE)
NPOMBbILLUNEHHbLIX NPeanpUaTUA, 30aHUIA U COOPYKEHUIA
3 KabuHeTbl 1 nabopaTtopuu; NOMeLLeHUs 3NeKTPOHHO-BbIMUCTIUTENBbHBIX MaLLWH; KyX- 2,0
HUW; TEXHWYECKWE 3TaXW; NOABanbHbIE NOMELLEHUS
4 3ansbl:

a) obeneHHble (B CTOMOBLIX U T. N.) 3,0

6) cobpaHuii n coBellaHnii, CNOPTUBHLIE 4,0
5 YepaoayHble NnomeLleHns 0,7
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OkoHYaHue mabnuubl 4

HopmaTuBHbIE 3Ha4YeHus!
[MNomeLleHus 30aHWIA 1 COOPYXKEHWI paBHOMEPHO pacnpefeneHHbIx
Harpysok P, kla, He meHee

6 lNokpblTMA Ha y4acTKax:

a) C BO3MOXHbIM CKONMNeHWeM mogei (BeIXo4AWMX M3 NMpOU3BOACTBEHHBLIX NOMeLLle- 4,0
HWW, 3aNOB U T. N.)

6) vcnonb3yeMblx OnNg oTAbIXa 1,6
B) Npo4mMx 0,7

7 BankoHbl (NOOXKUK) C Yy4EeTOM Harpysku:

a) norocoBOW paBHOMEPHOW Ha y4acTke WwWupuHon 0,8 M BAONb OrpaxaeHuns bankoHa 4.0
(nogxmumn)
©) cnnowHoi paBHOMEpPHOW Ha nnowaan GankoHa (nomxuu), Bo3geincTBUEe KOTOPOK 2,0

HE SHEFDHPVIHTHSE, 4eM onpegenaemoe no 7a

8 YuacTku obCrnyxMBaHUA U peMoHTa 000pyaoBaHUA B NPOU3BOACTBEHHbLIX NOMELLEHWAX 1:5

9 Bectubionu, doite, kopuaopkl, NECTHULLI (C OTHOCALLMMUCS K HAM Npoxogamu), npu-
MbIKaOLLME K MOMELLEHWAM, YKa3aHHbIM B MO3NLMAX:

a)1,2n3 3,0
6) 418 4,0

MpumevaHwns

1 Harpysku, ykazaHHbie B No3. 5, cregyeT y4MTbIBaTL Ha MMollaau, He 3aHATol obopygoBaHWeM U MmaTepuanami.

2 Harpy3aku, ykasaHHble B Mo3. 6, He crieqyeT y4uTbiBaTb OOHOBPEMEHHO CO CHErOBOWM Harpy3Kom.

3 Harpy3sku, ykazaHHble B No3. 7, cnegyeT YYMTbIBaTb MPY pacyeTe HecyLWWX KOHCTPYKUMA BankoHoB (NMOmMKMA) 1
YYaCTKOB CTEH B MECTax 3alleMNeHns 3TUX KOHCTPYKUWIA. [py pacyeTe HuKenexallux Y4acTKoB CTeH, (byHOaMEHTOB
¥ OCHOBaHWI Harpy3Kku Ha DankoHbl (NOMKUK) cneayeT NPYHUMATL PaBHBIMK Harpy3kam NpUMBIKAIOLLLMX OCHOBHBLIX Mo-
MELUEHWA 30aHUIA U CHWXKaTb MX ¢ ydyeTom 7.7 n 7.8.

4 HopmaTuBHble 3HAYEHWA HAarpy30K ONA 30aHUIA U NOMELLEHWUIA, yKa3aHHbIX B No3nuuax 3 1 8, cnegyet NnpMHUMaTh
no 3agaHuio Ha NPOEKTUPOBAaHWE HA OCHOBaHWKM TEXHOMOMMYECKUX PELLEHWIA.

9.3.3 TNoHwxEeHHbIE HOPMAaTUBHbLIE 3HAYEHUS PABHOMEPHO pacnpefeneHHbIX KpaTKOBPEMEHHLIX Harpy-
30K, YKa3aHHbIX B Tabnuue 4, ycTaHaBNMBAKT B HOPMAax NPOEKTUPOBAHWNS CTPOUTENBHBLIX KOHCTPYKLMWIA 1 OC-
HOBaHWIA B 3aBUCUMOCTM OT pacCMaTpUBaEMOW pac4yeTHON CUTyaunu.

9.3.4 HopmaTuBHble 3HAYEHWA FOPU3OHTANBHbLIX HArPy30K Ha NOPYYHW Nepun NecTHUL, U 6anKoHOB cre-
ayeT NpUHUMAaTb:

a) Aons Kunbix 3gaHuia, megnyHktos — 0,5 kH/m;

6) ons cnoptuBHbIX 3anoB — 1,5 kH/m;

B) ANs APYrux 3gaHuid 1 nomelteHmin — 0,8 kH/M unu no 3agaHuto Ha NpoeKkTUpoBaHnE;

r) 4ns obcnyKuMeatoLwmx nNiowanok, MOCTUKOB, OrpaXaeHui Kpblll, npefHasHavyeHHbIX Ana Henpogon-
XKUTENbHOro NpebbiBaHMsa Noae, HOpMaTUBHOE 3HaYEHWE TOPU3OHTaNbHON HArpy3KW Ha NOPYYHWU Nepun cne-
ayet npuHumath 0,3 kH/M, ecnu no 3agaHuvio Ha NPOEKTUPOBAHWE Ha OCHOBaHWM TEXHOMOMMYECKUX PELLEeHIA
He TpebyeTcs Bonbluee 3Ha4YeHWE Harpy3ku.

9.3.5 KoathhnumeHTsl HaAeKHOCTW NO Harpyske Yy AnA PaBHOMEPHO pacnpedeneHHblX Harpysok, yka-
3aHHbIX B 9.3.2, cnegyeTt NpUHUMaTh:

1,3 — npw HopmaTtuBHOM 3HadeHun meHee 2,0 klla;

1,2 — npwn HopmaTuBHOM 3Ha4eHun 2,0 kla n Gonee.

KoachdmumeHT HageHoCTM No Harpyske oT Beca BpPeMEeHHbIX Neperopofok crnenyeTt npuHMMaTth B CO-
OTBETCTBUM C 8.2.

Ons Harpysok, ykasaHHblx B 9.3.4, cnegyeT NpvHUMAaTE KO3 MHWLNEHT HAaAEKHOCTM NO Harpyske y,= 1,2.

9.4 CocpenoTO4eHHbIE HAarpy3Ku

9.4.1 Hecywine aneMeHTEl NepPeKpbITUA, MOKPLITUIA, NECTHUL 1 BanNKOHOB (MOMXMIA) 4OMKHbLI BbITh Npo-
BEPEHLI HA COCPEAOTOYEHHYIO BEPTUKANBHYIO HArpy3ky, MPUNOXKEHHY K 3NeMeHTY, B HeGnaronpusiTHoM no-
NOXEHWW Ha KBaApaTHOM NMoLwagake co ctopoHamun He Bonee 10 cm.
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Ecnu B 3agaHMm Ha NpoekTUpOBaHWE Ha OCHOBaHWWM TEXHOMOMMYEeCKUMX peLleHWA He MpegycMOTPEHbI
bonee BbICOKME HOPMATUBHLIE 3HAYEHUSA COCPEAOTOUEHHBIX HArpy30K, UX cregyeT NpUHUMAaTh!

a) Oons nepekpbiTUi U nectHuy, — 1,5 kH;

6) ons yepOa4YHbIX NepeKkpbITUA, NoKpbITUIA 1 BankoHoB — 1,0 kH;

B) AONS NOKPbITMIA, MO KOTOPbIM MOXHO NEPEenBUraTbCs TOMbKO C MOMOLLLK Tpanoe u MocTukos, — 0,5 kH.

OnNeMeHThl, pacCYMTaHHbIE HA BO3MOXHbIE NPU BO3BELEHMM W 3KCMMyaTaLM MECTHbIE Harpy3ku ot 060o-
pyooBaHWA U TPaHCNOPTHLIX CPeacTB, AOMYCKAEeTCA He NPoBepPATh Ha yKa3aHHY COCPeoTOUEHHYI0 Harpysky.

9.4.2 [Insa cocpenoTOHEeHHbIX Harpy3okK, ykasaHHbix B 9.4.1, cnegyeT npyHUMaTh KO MUUMEeHT Hagex-
HOCTKW no Harpyske v;= 1,2.

9.5 Harpy3kun oT TPaHCMOPTHLIX CPeAcTB

9.5.1 HacToswumiA pasgen pernameHTUPYeT 3Ha4YeHUsl BepTUKarbHbIX CTPOMTENbHBIX HAarpy3oK Ha nepe-
KPBITWS, MOKPLITWA M NOMbI HA TPYHTaX OT KOMEeCHbLIX TPAHCMOPTHLIX CPeACTB, ABMXKYLLUXCS Kak ceobodHo, Tak
1 MO pPenbCoOBLIM NYTSIM.

PacueTHble 3HaYeHWsA TaKMX Harpyaok BKM4YaT COBCTBEHHbLIA BEC TPAHCNOPTHLIX CPEACTB M NoNne3Hble
Harpysku, onpegensieMble UX TEXHUYECKMMKW NapameTpamMu B COOTBETCTBMM C MACMOPTHON OOKYMeHTauuewn
3aBOJ0B-U3rOTOBUTENEN.

B crnydyasx, oroBOpeHHbIX B HOPMax Ha NpPoeKTUPOBaHWE KOHCTPYKLUIA, HeOBX04MM TakKe y4eT ropusoH-
TanbHbIX HArpy3oK, nepefaBaemMblX Ha 3NeMeHTbl HECYLLMX KOHCTPYKLWIA 30aHWUIA 1 COOPYXKEHUHA.

BepTukansHbie U ropU3oHTarnbHbIe HArpy3kn, cnocobbl UX MPUNOXKEHUS U PacnonoXKeHWe AOMKHb! BbiTk
onpegeneHbl B KaXO0M KOHKPETHOM criydyae 3afaHueM Ha MpoekTUpoBaHue.

HopmaTuBHbIE 3HaYeHUs IKBMBANEHTHbIX BEPTUKaNbHbIX PABHOMEPHO pacnpeaeneHHbiX U MeCTHbIX COo-
CPedoTOYeHHbIX Harpy3ok Ha NepekpbITUsS, MOKPLITUS U NMOMbl Ha rPYHTax aBTOCTOSHOK cneayeT onpeaensitb
no Taénuue 5.

Tabnuua 5— Harpy3sku oT TpaHCNOPTHLIX CPEACTB

HopmarueHble HopmatueHble
3HAYEHMA paBHOMEPHO 3HaveHun
[NomMeLeHns 30aHNIA 1 COOPYXKEHWNIA pacnpegeneHHblix COCpenoToHeHHbIX
Harpyaok P, kMa, Harpysok Q;, kH,
HE MeHee HE MeHee
1 ABTOCTOSIHKM B 30aHMAX AN aBTOMalllH 0BLWwmMM BecoMm A0 3 TC BKIHO-
YMTENbLHO:
a) nnowiaau napkoBKU 35 20,0
6) naHaycel 1 NoAbE3dHbIE NYTH 5,0 25,0
2 ABTOCTOSIHKW B 30aHMAX ANA aBToMalumH obuium Becom ot 3 oo 16 TC:
a) nnowiaau NapkoBKX 50 90,0
©) naHaycel U NoAbe3dHble NyTH 7,0 100,0
3 ABTOCTOSIHKM ANA aBTOMalLMH obLwmm Becom ceblwe 16 T¢ Mo 3agaHuio Ha NpoeKTUpoBaHKe
MpumeyaHusn
1 OB6wwmin BeC — COBOKYMHOCTL COBCTBEHHOrO BECA aBTOMOBUNA M MakCUManbHON NONEe3HOW HarpysKi.
2 HopmaTuBHbIE 3HAYEHWUs Harpy30K Ang 34aHWMA U NOMEeLLEeHWI, yKasaHHbIX B 2a 6, crniegyeT npyvHuMMaTh no 3aga-
HWK Ha NPOEKTUPOBaHWE Ha OCHOBAHWUMW TEXHOMOTMYECKUX PELLIEHUIA.
3 Ecnu BHyTpUrapaHble npoe3abl AOCTYMHbI ANS Npoe3aa aBTOTpaHCNopTa, He pazMelLlaeMoro Ha aBTOCTOSAHKE,
TO WX CMNEenyeT OTHOCUTL K MOABbE3AHBIM MyTAM.

9.5.2 lpwn pacyeTe NNUT NepeKkpbITUIA Ha NpodasnuBaHWe U B OPYIUX Cryvasx y4eTa MecTHbIX BO3geun-
CTBUWI CMELyeT Y4UThbiBaTh COCPEAOTOMEHHbIE Harpy3ku BennynHon 0,5Q;, NpunoXeHHble Ha fBe KBagpaTHble
nnowankm ctopoHoin 100 MM ons no3uuunid 1a n 16 Tabnuubl 5 1 200 MM ANA NO3UMUKMIA 2a 1 26, pacnonoXeH-
Hble Ha paccTtosiHuM 1,8 M gpyr oT gpyra, B Haubonee HebnaroNnpUATHOM BO3MOXHOM MOMOXEHUN. YKa3aHHble
Harpy3Kku He crieyert paccMaTpusaTh OQHOBPEMEHHO C PaBHOMEPHO pacrnpefeneHHon Harpyskoi P;.

9.5.3 Pac4yeTHble 3Ha4YeHUs Harpy3okK, yKkasaHHble B Tabnuvue 5, gonyckaeTcsl yTO4HATL B COOTBETCTBMM
C TEXHWYECKUMW JaHHBbIMKU aBTOTPAHCNOPTHLIX CPEACTB, C Y4eTOM 3a0aHHOW CXeMbl UX pasMeLleHus 1 Koag-
duumeHTa AUHAMUYHOCTU, NPUHMMaeMoro He MeHee 1.4,

12

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 17 /131
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-35021-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67821
https://gostexpert.ru/gost/gost-35021-2023?utm_source=pdf&utm_medium=67821&utm_term=page

rOCT 35021—2023

9.5.4 ToHMXEHHbIE HOPMATUBHbIE 3HAYEHWSA PaBHOMEPHO pachnpedeneHHbIX Harpy3oKk OT TPaHcnopT-
HbIX CpeACTB ycTaHaBnMBalwT B HOpMax NpPOeKTUPOBaHWUS B 3aBUCUMOCTKU OT paccMaTpvBaeMon pacqHeTHOW
cuTyaumnu.

9.5.5 [nsa Harpysok, ykasaHHbix B 9.5.1, cnegyeT npuHUMaTth KoaddPUUUEHT HALEXHOCTU MO HArpyske
Ye= 1,2.

10 Harpysku oT MOCTOBbIX 1 NOABECHbIX KPaHOB

10.1 HarpyaKw OT MOCTOBbIX M NOABECHBIX KpaHOB clieayeT onpedernatb B 3aBUCUMOCTHK OT Fpynn pexu-
MOB UX paGOTbI. yCTaHaBIiMBaeMbIX B Ta6rw1u,e B.1wn OPYrux HOpMaTuMBHbIX OOKYMeHTax, 0T BUOa npueoda u
cnocoba nogeeca rpyaa.

10.2 HODMBTMBHbIe 3Ha4YeHUA BepTUKalnbHbIX HArpy3okK, nepegaBaeMbliX KOnecamMun KpaHOB Ha Banku
KpaHOBOro nyTu, U apyrue HEDGXO,D,MMbIe AnAa pacydeTa aHHble cnefyeT NnpuHMMaTbk B COOTBETCTBUM C Tpe-
SoBaHMaAMMU rocygapCTBeHHbIX CTaH4apTOB Ha KpaHbl, a ANA HeCTaHOapTHbIX KpaHOB — B COOTBETCTBUK C
OaHHbIMK, YKa3aHHbIMW B nacnoprax 3aBOO0OB-N3rOTOBMTENEN.

MpumeyaHue—Tloa KpaHoBLIM NyTEM MOHUMAKT 0be Banku, Hecyllve ofiMH MOCTOBOW KpaH, U Bce Barnku, He-
CyllMe OAVH NoABECHOM KpaH (aBe Ganku — npu oAHOMPONETHOM, TPY — MPW ABYXNPONETHOM MOABECHOM KpaHe U T. M.).

10.3 HopmaTuBHOE 3Ha4YeHWe ropu3oHTansLHOW Harpy3ku, HanpasneHHOW BAOMb KPAHOBOIO NyTU W Bbi-
3blBAEMOM TOPMOXEHWEM MOCTa KpaHa, crnedyeT npuHuMaTte paBHbIM 0,1 MONHOMO HOPMaTUBHOMO 3Ha4YeHUs
BEPTUKANbHON HAarpy3ku Ha TOPMO3Hble Korneca paccMaTpuBaemMon CTOPOHbI KpaHa.

[Mpw oTCYTCTBUM AaHHbLIX AONYCKaeTCHA NPUHUMAaTL, YTO NONOBMHA KONeC KpaHa ABNSATCA TOPMO3HbIMN.

10.4 HopwmaTuBHOE 3HayeHWe ToOpPU3OHTAarNbHOW Harpysku, HanpasreHHOW Monepek KpaHoBOro nyTtyu v
BbI3bIBAEMOW TOPMOXEHUEM 3MNEKTPUYECKOW TEMNEeXKKU, cregyeT NpUHUMAaTh PaBHbIM:

- AN KpaHoB ¢ rMBkumM nogsecom rpysa — 0,05 cymmbl NOABLEMHOM CUIMbI KpaHa 1M BECA TENEXKHU;

- ONs KPaHOB C XeCTKUM nogeecom rpy3a — 0,1 cyMMbl NOOABEMHOW CUMbl KpaHa W Beca TenexKu.

3Ty Harpy3ky cnegyeT yuyuTbiBaTh NpU pacyeTe nonepeqHbIX pam 3gaHuii M Banok KpaHoBeIx nyTein. Mpu
3TOM MPUHMMALOT, YTO Harpyska nepedaetcs Ha OfHY CTOpoHY (Ganky) kpaHoBOro NyTH, pacnpegensieTcsa no-
POBHY MEXAY BCEMW OMNMPaLLMMUCH Ha HEE KOMecamMmu KpaHa U MoXeT BbiTb HanpaBneHa Kak BHYTPb, Tak U
Hapy»y paccmaTpusaemMoro nponeta.

10.5 HopmaTuBHOe 3Ha4YeHWe ropu3OHTanbHOW Harpys3ku, HanpaBrneHHOW MonepeKk KPaHoBOro nyTn u
BbI3bIBAEMOW NepeKkocaMn MOCTOBLIX KPaHOB W HenapannenbHOCTBH KpaHoBbIX MyTel (bokoBol cunon), ans
KaxK[oro Xo4oBOro Korneca kpaHa cnegyet npuHuMmaTb paBHbiM 0,2 NONHOMO HOPMaTWBHOIO 3HAYEHUSA BEPTU-
KanbHOW Harpy3ku Ha Korneco.

3Ty Harpysky HeobxoguMO y4MTbIBaTh TONBKO MPU pacyeTe NPOYHOCTH U YCTONYKMBOCTN BanokK KpaHoBbIX
nyTen U UX KpenneHuin K KONoHHaM B 3AaHWAX C KpaHamu rpynn pexumoB pabotel 7K, 8K (cm. Tabnuuy B.1).
Mpu 3TOM NPMHUMALIOT, YTO Harpyska nepegaeTtca Ha Danky KpaHOBOro MyTW OT BCEX KONEeC OAHOW CTOPOHLI
KpaHa n MoxeT BbiTh HanpaeneHa Kak BHYTPb, TaK U HAapy»Xy paccMatpyvBaeMoro nponerta sganus. Harpysky,
ykasaHHyto B 10.4, He criegyeT yunTbiBaTb COBMECTHO C DOKOBOWM CHIMOMN.

10.6 Topu3oHTanbHbLIE Harpyskn oT TOPMOKEHUSA MOCTA M TENEXKM KpaHa v DOKOBbIE CUITbI CHUTAKOTCS
NPUNOXEHHbIMK B MECTE KOHTaKTa XO40BbIX KOSIEC KpaHa ¢ penbCcomM.

10.7 HopmaTuBHOE 3Ha4YeHVe ropu3oHTarnbHOW Harpysku, HanpasneHHOW BAOMb KPaHOBOTO MYTWU U Bbl-
3blBAEMOW yOapoM KpaHa O TYNWKOBbLIA ynop, cnegyeT onpenensite B COOTBETCTBUM C YKazaHUAMM, NpuBeaeH-
HeiMK B B.2. 3Ty Harpy3Kky HeoOXO4MMO Y4YUTbIBaTb TOMBKO MPW pacyeTe YNopoB M WX KpPenneHuia K Bankam
KpaHoBOro nyTu.

10.8 KoathdMUMEHT HAAEXHOCTW MO Harpyske ONd KPAHOBbLIX HAarpy3oK, B TOM YuMCIe Npu NpoBepke
MECTHOW YCTOMYMBOCTU CTEHOK Banok, criefyeT npuHUMaTh pasHbIM Y, = 1,2 O5A BCEX PeXUMOB paboThl.

10.9 lNpu yvyete MeCTHOro 1M JUMHaAMUYECKOro OeNCTBUS COCPefOTOUYEHHOW BEPTUKANBHOW HArpy3ku oOT
OLHOTO Koneca KpaHa nosiHoe HOPMaTUBHOE 3Ha4YyeHMe 3TOW Harpy3ku criefyer YMHOXaTb Npu pacyeTe npouy-
HOCTW Banok KpaHOBLIX NYTEW Ha AOMOMHUTENbBHLINA KO3 ULMEHT, paBHBINA:

1,8 — ans rpynnel pexuma paboTtel kpaHoB 8K ¢ XecTkMM NogBecoM rpysa;

1,7 — ons rpynnel pexuma pabotsl kpaHoe 8K ¢ rubkum noaBecom rpyaa;

1,6 — gns rpynnel pexuma paboTsl kpaHoe 7K;

1,4 — ons rpynnel pexuma padoTebl KpaHoB BK;

1,2 — Onsi ocTanbHLIX TPYNN peXMMoB paboTsl KpaHoB.
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10.10 lNpwu pac4eTe NPOYHOCTU M YCTOMYMBOCTU BaNoK KPAHOBOTO MYTU U UX KPEMMEHWUA K HECYLLUM KOH-
CTPYKLUWAM HOPMaTMBHbIE 3Ha4YEHWUS1 BEPTUKANbHbIX KPAHOBbIX HArpy30K cnegyeT YMHOXaTbh Ha KO3 ULneHT
OVWHaMUYHOCTHK, paBHbIA 1,2 HE3aBMCUMO OT LLAra KOMoHH.

Mpw pacyeTe KOHCTPYKUWIA HA BBIHOCIIMBOCTL, MPOBEpPKe Npornbos Hanok KpaHOBLIX MYTEN U CMELLEHWIA
KOJTOHH, a Taioke Npu yyeTe MECTHOMO AEACTBMSA COCPEAOTOYEHHOW BEPTUKANbHOM Harpy3kM 0T O4HOro Koneca
KpaHa Ko3(hPULNEHT OUHAMWYHOCTUN YYUTLIBATL HE CnedyeT.

10.11 BepTuKanbHble HArpy3ku Npy pacyeTe NpoYHOCTWM U YCTOMYMBOCTM BanoK KpaHoBbIX MyTel cne-
OyeT y4YnTbiBaTh He Bonee 4yem oT ABYX Haubonee HebnaronpPUATHLIX MO BO3AEACTBUD MOCTOBbLIX MIW NOA-
BECHbIX KpaHOB.

10.12 BepTukaneHbie Harpy3ky npu pacyete NMpoYHOCTU U YCTOMYUBOCTU pam, KOMOHH, YHOAMEHTOB,
a Take OCHOBaHWIA B 34aHUSAX C MOCTOBbLIMMW KpaHamMKn B HECKOMbKUX nponeTtax (B KaXaoMm nporneTe Ha O4HOM
Apyce) cnepyeT NpPUHUMAaThL Ha KaXOoM nyTu He Bonee 4em OT ABYX Haumbornee HeBnaronpusiITHLIX MO BO3-
OENCTBUIO KPAHOB, a NMpun yYyeTe COBMELLEHUS B OOHOM CTBOpPE KpaHOB pa3HbiX NporneToB — He Bonee yem ot
yeTblpex Haubonee HebGnaronpUaATHbLIX MO BO3OENCTBUIO KPaHOB.

10.13 BepTukaneHble Harpy3ku npyv pacyeTe NpPoOYHOCTM UM YCTOMYMBOCTM pam, KOMOHH, CTPOMNUMbHbIX
W NOACTPONWUIMbHBLIX KOHCTPYKUMA, (hyHOAMEHTOB, & TakkKe OCHOBaHWW 30aHWA C NMOABECHLIMW KpaHamMu Ha
OOHOM WK HECKOMBbKUX MyTSIX CredyeT NPUHUMAaTbL Ha Kaxgom nyTu He 6onee Yem OT AByx Haubonee Hebna-
rONpUSATHLIX NO BO3OEWCTBUIO KpaHoB. [pK y4eTe COBMELLEHMA B OOHOM CTBOPE NMOABECHLIX KpAaHOB, paboTa-
HOLLMX Ha pasHbIX NyTAX, BepTUKamNbHbIE HArPy3KKU crieqyeT NpUHUMAaTh:

a) He bonee 4Yem OT OBYX KpaHOB — NS KOMOHH, NOACTPONMWIbHBIX KOHCTPYKUWA, pyHAAMEHTOB U OC-
HOBaHWI KpanHero psiga Npy ABYX KPaHOBbIX NYTAX B NPONeETE;

6) He Bonee 4Yem OT YeTbIpEX KPaHOB:

- AN KONMOHH, MOACTPONUIBHBIX KOHCTPYKUWUA, (hyHOAMEHTOB M OCHOBaHWUWA CPedHero paaa;

- NS KONMOHH, NOACTPONUITbHBIX KOHCTPYKUWIA, hyHAAMEHTOB U OCHOBaHWI KpaWHero paga npu tpex
KpaHOBbIX NYTAX B Nponere;

- ONS CTPONUIbHBIX KOHCTPYKUMWIA NPU OBYX MMM TPEX KPAHOBbLIX NYTAX B Nponete.

10.14 Topu3oHTanbHLIe HArpy3ky NpyM pacyeTe MPOYHOCTU U YCTOMYMBOCTW BanoK KpaHOBbIX NyTewn,
KOINOHH, paM, CTPOMUIMBHEIX U NMOACTPOMNUIBHBLIX KOHCTPYKUWA, hyHOAMEHTOB, a TakkKe OCHOBaHWN crnefnyet
y4nTbiBaTb HEe Donee Yem oT AByx Hambonee HebrnaronpuUATHLIX MO BO3OEWCTBMK KPaHOB, PacnonoXeHHbIX
Ha O4HOM KPaHOBOM MYTK WITW HA pasHblX MNyTAX B 0gHOM cTBope. [pu aToM Ansa KaXgoro kpaHa Heobxogumo
YYNTLIBATL TONBKO OfHY FOPU30HTAaNbLHY Harpy3ky (MonepeyvHy Unu NpoaonbHy).

10.15 Ywucno kpaHoB, yuyUTbiIBAEMOE B pacyeTax NPOYHOCTU W YCTOMYUMBOCTU NpU onpeneneHun BepTu-
KarnbHbIX M FOPU30OHTANbLHbBIX HArpy30K OT MOCTOBLIX KpaHOB Ha [ABYX UMW Tpex sipycax B nponete, Npu ogHO-
BPEMEHHOM pasMeLleHUn B NpOoreTe Kak NOABECHbIX, TaK U MOCTOBbLIX KPaHOB, a TakkKe MpW aKchnyarauuu
NMOABECHbIX KPaHoB, NpefHa3HayYeHHbIX ANS Nepenadqu rpysa ¢ O4HOro KpaHa Ha OpYron ¢ MOMOLLbK nepe-
KUOHbIX MOCTUKOB, cnefyeT NPpUHUMAaThL MO 3a[aHWI0 Ha NPOEeKTUPOBaHUE Ha OCHOBAHWM TEXHOMOTMYECKUX
peLUEeHNIA.

10.16 [lMpu onpegeneHnn BepTHUKamnNbHbIX U TOPU3OHTaNbHLIX NPornboB Banok KpaHOBLIX MyTEN, a TakkKe
rOPM30HTaNbHbBIX CMELLEHWIA KONOHH Harpy3Ky creayeT yYuTblBaTh OT 0O4HOro Hanbonee HebnaronpusaTHOrO Mo
BO3AENCTBMIO KpaHa.

10.17 Tlpu HAaNU4MW Ha KPaHOBOM MyTW OOHOMO KpaHa M Mpu yCroBUKM, YTO BTOPOW KpaH He ByneT ycra-
HOBMEH BO BpeMs 3KCMMyaTauun COOPYXKEHUS, HAarpy3ku Ha 3TOM MyTWU OOMKHbI ObITh YYTeHbl TOMBKO OT 04-
HOro KpaHa.

10.18 lMpwu y4eTe ABYX KPaHOB Harpy3kuM OT HUX HEOBXOAMMO YMHOXAaTb Ha KO3hhUMEHT codeTaHni:

y; = 0,85 — ans rpynn pexumMmoB paboTbl kpaHoB 1K-6K;

y; = 0,95 — anga rpynn pexumos pabotel kpaHos 7K, 8K.

Mpwy yyeTe YeTbIpex KPaHOB Harpy3ku OT HUX HEOBXOOMMO YMHOXaTb Ha KO3 ULIMEHT COYETAHWUIA

V; = 0,7 — ana rpynn pexumoB paboTkl kpaHoB 1K-6K;

y; = 0,8 — ana rpynn pexumos paboThkl kpaHos 7K, 8K.

Mpwn y4eTe O4HOro KpaHa BepTUKalbHbIe M TOPU30HTasbHble Harpy3kM OT Hero HeobXxo4MMOo NMPUHUMATL
6e3 CHUKeHUA.

10.19 lNpu pacuyeTe Ha BLIHOCMWBOCTL BANOK KPaAHOBLIX NMyTel Nof 3aNeKTpU4ecKne MOCTOBbIE KPaHbI 1
KpenmeHun aTux Banok K HecyLMM KOHCTPYKLUMAM 3Ha4YeHMs KpaHOBLIX Harpy3ok onpegensoT YMHOKEeHUeM
HOPMAaTMBHOIO 3HA4YeHWs1 BEPTMKANbLHOW Harpy3kuM OT 04HOMo KpaHa (cM. 10.2) B KagoMm nponeTte 30aHus Ha
KO3 PULMEHT:

0,4 — pna rpynn pexumor paboTtel kpaHoe 1K-3K;

14
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0,5 — pnsa rpynn pexumMoB paboTtbl kpaHoB 4K-6K;

0,6 — gna rpynnbl pexuma paboTtbl kpaHoB 7K;

0,7 — gna rpynnsl pexuma paboTtsbl kpaHos 8K.

10.20 [na npoBepKu BbIHOCINMBOCTM CTEHOK BanoK B 30He OEWCTBUA COCPELOTOYEHHOW BepTuKanb-
HOW Harpyskn oT OOQHOro Komneca KpaHa 3HauYeHusl BepTUKanbHOro ycunusa oT Koneca, NpUuHUMaemble ¢ yye-
Tom 10.19, cnegyeT yMHOXaTb Ha KO3(ULKMEHT, YYNTbIBAEMbIN NpU pacyete NpoYHOCTW Banok KpaHoBbIX
nyten B cootBeTcTBumn ¢ 10.9.

Mpynnbl pexvmoB paboTbl KPAHOB, MPWM KOTOPbLIX CnedyeT NpOoBOAWUTbL PacyeT Ha BbIHOCNMBOCTb, yCTa-
HaBNWBaKT HOPMaMW Ha NPOEKTUPOBAHME KOHCTPYKLWNA.

11 CHeroBble Harpysku

11.1 HopmaTUBHOE 3HayeHWe CHErOBOW Harpy3KU Ha ropM3OHTamNbHYH NMPOEKUMH MOKPLITUS crieayeT
onpenenaTs no opmyne

S = CBCI.}.LSQ,, (10)

rae ¢, — KO3MULMEHT, yYNTbIBAIOLIMA CHOC CHera C MOKPbITUW 30aHUA Nof OeNMCTBMEM BETpa WIA MHbIX
dakTopoB, NPUHUMAEMbIA B cOOTBETCTBUM ¢ 11.5—11.9;
C; — TepMUYecKkni KoaduUKUeHT, NpuHuMaemMbli B cooteetcTemmn ¢ 11.10;
[ — KoadhduumneHT hopmebl, yunTbiBaroLWmMin nepexoq oT Beca CIMK 3emnu k CHeroBow Harpyske Ha no-
KpbITUE, MPUHUMAaEMbIN B COOTBETCTBUU € 11.4;
Sg — HOpMaTMBHOE 3HayeHue Beca CIK Ha 1 M2 ropy3OHTANLHON MOBEPXHOCTU 3EMMU, MPUHUMAEMOoe
B cooTBeTcTBMM ¢ 11.2.
11.2 HopmaTueHOe 3HaveHue Beca ClK Sg Ha 1 M2 rOpU30HTaNbHOI NOBEPXHOCTU 3EMITN cnegyert npu-
HMMaTb B 3aBMCUMOCTW OT CHEroBOro pamoHa no AaHHbIM Tabnuubl 6.

Tabnuya 6-— 3HayeHWs Beca CHErOBOro NOKpoBa

CHerosble palioHs!') | | | Il | 1 | v | v | VI | VI | VI
S, kHM? 05 | 10 | 15 | 20 | 25 | 30 | 35 | 40

) B Poccuiickoit ®efepauun — B cooteetctamn ¢ CIM 20.13330.2016 «CHuM 2.01.07-85* Harpyaku u Boaaeii-
cTBUA» (KapTa 1, npunoxeHue E).

3HaveHus Sg, ykazaHHble B Tabnuue 6, gonyckaeTca YyTOYHATH B YCTAHOBMNEHHOM MOPSIAKE HA OCHOBE
OaHHbIX OpraHu3aunii no rMapoMeTeopornorim ana Mecrta crtpoutensctea. B atom cnyyae 3HaveHne S, cne-
OYET BbIMUCMATE No hopmMyne Sg = Sg,so” 4, roe Sg,SO — MNpeBbillaeMblil B cpegHeM oauH pas B 50 net exe-
rogHbid Mmakcumym Beca ClK, onpegensieMelil Ha OCHOBE AaHHbIX MHOTONETHUX MapLUPYTHbIX CHEFOCHEMOK O
3anacax Bogbl B ClK Ha 3awuLLeHHbIX OT NPSMOro BO34ENCTBUA BETPa y4acTKax MEeCTHOCTMH.

[ns oToenbHbIX HaceneHHbIX nyHKTOB”, MYHKTOB, PACMONOXEHHbIX B TOPHbBIX U ManoWU3y4YeHHbIX pano-
Hax2), B MecTax co CnoXHbIM M3MEHEeHUEM perbeda 1 BbICOTON Hag ypoBHeM mops 6onee 500 m HopmaTuBHoE
3Ha4eHue Beca ClK Heobxoanmo onpefenaTe B COOTBETCTBMM C TPeOOBaHMAMK HOPMATUBHbIX JOKYMEHTOB
rocynapcte — 4neHos EASC unu yctaHaBnueaTth Ha OCHOBE JaHHbIX OpraHv3alWi no ruipoMeTeoponoru.

11.3 B pacuyeTax HeoOX0OMMO paccMaTpMBaTh CXEMbl paBHOMEPHO pacnpefeneHHbIX U HepaBHOMEPHO
pacnpeneneHHbIX CHEroBbIX HArpy3okK Ha NOKPbITHA B MX Haubosiee HeONaronpUATHLIX PacHETHbIX COYeTaHUAX.

11.4 Cxembl pacnpegefneHns CHEroBOW Harpy3Kkn n sHadeHus KoadpduruymeHTa hopmbl (L NS NOKPbITUNA
cnenyert NpvHMMaTh B COOTBETCTBUM C NpunoxeHuem B.

[na 3gannii 1 coopyKeHuin, nmerLnx rabapuTHele paamepbl NOKpbITHSA, Npeebiwawilne 100 m B obonx
HanpaBneHusax, 3a UCKMIYeHeM NOKPbLITUIA, ykazaHHbIX Ha cxeMax B.1 n B.5, a Takke BoO Bcex cnyyasx, He
NpPegycMOTPEHHBIX NpunoxeHvem B (Npu MHbIX hopMax NOKPbITUMIA, NpY HEODXOAMMOCTH y4yeTa pasfnuyHbIX
HanpaBneHwWi NepeHoca cHera no NOKPbLITUID, BNU3KO pacnonOXeHHbIX 34aHNIA U COOPYKEHNA OKpYXatoLen

1) B Poccuiickoin ®epepaumm — B cootBeTcTenm ¢ ClM 20.13330.2016 «CHuMM 2.01.07-85* Harpyaku v Boageii-
cTBUAY (Npunoxexue K).

2) B Poccuiickoi denepaumm — B cooteeTcTBun ¢ CIM 20.13330.2016 «CHwul 2.01.07-85* Harpyskn u Bo3gei-
cTBUAY (KapTta 1, npunoxeHue E).

15

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 20/131
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-35021-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67821
https://gostexpert.ru/gost/gost-35021-2023?utm_source=pdf&utm_medium=67821&utm_term=page

FOCT 35021—2023

3aCTPOMKU U T. MN.), CXeMbl pacrnpeieneHus CHeroBo Harpy3ku rno noKpbITUSIM U 3HaYeHUs KospduULMEHTa L
yCTaHaBNMBAKOT B pEKOMEeHOaUuMsAX, pa3paboTaHHbIX HA OCHOBE pPe3ynbTaToB MOOENbHbIX UCMbITAHWUA B aspo-
OuHamuyecknx Tpybax (cm. npunoxenusa I n [1) ¢ yyetom 5.7 unNn uMeoLwmxcs gaHHbIX.

3HaueHns koaddpurumeHTa opMbl L1 HeobXxooMMO YCTaHaBNMBaThL C y4eToM Haubonee HebnaronpuaT-
HbIX HanpaBneHWin cHeronepeHoca, cpedHen TemnepaTypbl BO3oyxa B 3MMHWUIA Nepuod, BAaXKHOCTU, 3aKOHO-
MEepPHOCTEN U3MEHEHUA NITOTHOCTU MU CTPYKTYPbI CHEFOOTNIOMEHUIA BO BpEMEHW ANA MecTa CTPOUTENbLCTBA.

B Tex cnyuasx, korga bonee HebnaronpuaTHbIE YCNOBUSA paboThl 3NIEMEHTOB KOHCTPYKLMA BO3HUKAKOT
Npy YacTUYHOM 3arpyXeHui NoKpPbITUSA, CredyeT paccMaTpuBaTthk JOMNONMHUTENbHbLIE CXEMbl MPUMOXKEHUSA CHEe-
roBbIX Harpysok:

- HA OOHOM CKaTe OBYCKATHbLIX MOKPLITUIA 1 MOMOBKHE Nnowanu (B4onb nponeTta) cBoAYaTbIX MOKPLITUNA,
ykasaHHbix B B.1, B.2, umetownx HanbonbLumn yknoH bonee 20°%;

- HAa OOHOM cKaTe B KaXJoM nponete nNnbo Ha ABYX CMEXHbIX CKaTax yepe3 nponeTt ABYX- U MHOroMpo-
NEeTHbIX 30aHWK C OBYCKATHbIMU NokpbITUaAMU (B.5) npu yknoHe ckata 6onee 20°;

- Ha NONoBMHE MNMowaan ABYX CMEeXHbIX CBOOOB 4Yepe3 NporeT MHOMoMponeTHbIX CBoAYaThbIX MOKPbI-
T (B.6) npn Hanbonbliem yknoHe noBepxHocTH ceofa bonee 20°;

- B CEKTOpe, paBHOM MOMOBWHE UMK YeTBEPTW NNoLWaan NoKpeITUK, yKkasaHHbeix B B.10—B.12, umerowmnx
HawbonbLlKWiA yknoH 6onee 20°;

- ONs NOKpbITUA ¢ hoHapsamu (B.3) — Ha ogHOM U3 y4acTKOB LUMPUHOR b.

MpumeyvaHus

1 B HeoOXoouMbIX CIy4anax CHEroBble Harpy3ku criedyer onpenensts ¢ Y4eTOM NpegycMOTPEeHHOro AanbHeNLero
pacLUMpeHUs 30aHus.

2 B npunoxeHun B cneayet y4nTbIBaTE HOPMaTUBHOE 3HAYEHWE CHETOBOWN Harpyskn Sy = Sg.

3 Mpw pacyeTax KOHCTPYKUMIA OOMYCKAETCA NPUMEHEHMWE YMPOLLEHHBIX CXEM CHErOBbIX HAarpy3oK, 3KBMBaNeHTHLIX
Mo BO3AEWCTBUIO CXEMaM Harpy3ok, NpUBEAEHHBIM B MpUnoxeHun B.

4 Tpw pac4eTe NPOroHOB NMOKPLITUI HA CHETOBYHD PABHOMEPHO pacnpefeneHHy0 Harpy3ky cneayeT y4ecTs nokans-
HYI0 HEPAaBHOMEPHOCTL CHEFOOTMNOXKEHWIA BBEAEHNEM AOMNOMNHUTENBHOMO KoadhdmumenTa p = 1,1.

5 Mpw akcnnyaTauun CcyLLEeCTBYHOLIMX 30aHUIA, 3anNpoeKTUPOBaHHLIX Ha Bonee HU3KWE pacyeTHbIE 3HAYEHWUS CHe-
rOBOW Harpyaku, 40 NPOBEAEHUS PEKOHCTPYKLUM 30aHUIA HeoBXxoauMo nNpeaycMoTpeTs MEPONPUSATUS MO OYUCTKE KPOBMU
OT CcHera.

11.5 KoadhUUMEHT ¢, YUMTBIBAIOLMIA CHOC CHEra C NOKPLITUW 30aHW/A NOA AeUCTBUEM BETPA UIMU UHBIX
dhaKkTopoB, yCTaHaBNMBAKT B 3aBUCUMOCTM OT TWMa MeCTHOCTU (cM. 12.1.6), dopMbl MOKPLITUSA 1 CTEMEHU €ro
3alMLLEHHOCTM OT NPSIMOro BO34eNCcTBMSA BeTpa cornacHo 11.6—11.9.

11.6 OAng nokKpbITUA 30aHWK, 3alMLLEHHBIX OT NPAMOro BO3OeNCTBUSA BeTpa, B TOM YUCNE: COCeqHUMU
Goree BLICOKMMW 34aHUAMM, yaaneHHeiMn MeHee Yyem Ha 10h,, rae Ay — pasHOCTb BLICOT COCEAHEro 1 Nnpo-
eKTMPpYyeMOoro 30aHui; CANOLWHLIMA 3fieMeHTaMU KOHCTPYKUWIA, BO3BbILLAKLWUMUWUCA Ha MOKPbITUEM C ABYX
1 bonee CTOpPOH; Bonee BLICOKUM MECHbIM MacCUBOM; AMS MOKPLITUA, pacnonoXeHHbIX HUXe OKpyKatoLlen
MECTHOCTH, MpoeKkTupyeMbix Ha MecTHocTK Tuna C (cm. 12.1.6), a Takke BO BCEX CNy4asnx, He NpeayCcMOTpeH-
Heix B 11.7 1 11.8, cneayet npuHuMaTh ¢, = 1,0.

11.7 Ons nonorux (c yknoHamu go 10° unu ¢ f// < 0,05, rge f — cTpena noasema nokpbsiTusa, M; / — npo-
NeT NMOKPbLITUA, M) NOKPLITUIA OOHOMPOIETHLIX M MHOTOMNPOMNETHbLIX 30aHuin Be3 hoHapel, NPOEKTUPYEMbIX Ha
MeCTHOCTW TUMoB A unu B (cM. 12.1.6) 1 UMerLmnX XxapakTepHbIi pasmep B nnaHe [/, He Bonee 100 m (cm.
cxembl B.1, B.2, B.5 u B.6), a Takke ANS NOKPLITUIMA BLICOTHLIX 30aHWIA OONYCKAETCA YyYUTLIBATE KO3MUUNEHT
cHoca cHera, NpMHMMaemblii no oopmyne (11), Ho He meHee 0,5 1 He Bonee 1,0:

Co =k, —0.4vk)(0,8+0,0021, ), (11)

rae k, — ko3 ULMEHT, 3aBUCALLUI OT CpefjHel CKOPOCTW BeTpa B 3MMHIN Nepuos 1 cpefHemMecsy-
HOW TemnepaTtypbl BO3ayxa B AHBape, NpuHMMaemMbii no tabnuue 7;
k — KoadhUUWEHT, 3aBUCALLNIA OT BbICOTHI Haf YPOBHEM NIAaHWPOBOYHOW OTMETKMN 3eMITH, NpK-
Humaemelil no Tabnuue 10 gna Tvnoe mecTHocTv A unu B (cm. 12.2.6);

b? § .
lo=2b— . — XapaKTepHbIid pasMmep NoKpbITUS, MPUHUMaeMbIn He Bonee 100 m;
max
b — HauMMmeHbLUWA pasmep NOKPbLITUA B NIaHe;
lhax — HanBonbLui pasmMep NOKPLITUS B NnaHe.
16
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Tabnuua 7— 3aBUCUMOCTb K, OT CpeaHell CKOPOCTM BETPA 3a NepUof, CO CpeaHein CyTOYHO TemnepaTypoi Bosayxa
8 °C ons TUNOB MECTHOCTM W CPeQHEMECSYHON TeMMNepaTypbl BO34yxa B sHBape

CpepnHAs ckopocTb BETpa v, M/C, 3a Nepuog co cpeaHel CyTO4HOW TemMnepaTypon
Boaayxa < 8 °CZ) onsa TMNOB MECTHOCTU
CpeaHeMecsa4Has Temneparypa Bo3ayxa

B aHBape T, °C1) 3<sv<4 4<v<H v>6
A | B A B A B
-156<T=<-5 1,4 1.4 1,3 1.4 1,3 1,3
_25< T<-15 1,4 1,4 1,3 1.4 1,2 1.3
T<-25 1,3 1,4 1,2 1,3 1.2 1,2

MpumevyaHwns

1 CpegHeMecs4Hy0 TeMnepaTtypy Bo3dyxa B SHBape W CPefHIO CKOPOCTbL BETpa MPUHUMAT AN bnwxanlero
HaceneHHoro NyHKTa K MecTy CTPOMTENbCTBA.

2 Tun MecTHOCTWM MOXKET OTNMYATBLCA NPY PasnNUYHbIX HanNpaeneHWAxX cHeronepeHoca. B cnyyae ecnn MecTHOCTb
TUnNa A pacnpocTpaHaeTcsa Ha paccTtosHue meHee 300 m oT 06bekTa, a Aanee pacnonoxeHbl 30aHUa UMM COOPYIKEHWS,
NecHON MaccuB UMW MHble NPensaTCTBMS, XapakTepHble ANA MecTHOCTW Tuna B, AaHHOe HanpaBneHwe crnedyeT OTHO-
CUTb K MecTHocTK Tuna B.

1) B Poccuiickoii Penepauyun — B cootBeTcTBUM ¢ ClM 131.13330.2020 « CHUlM 23-01-99* CTpouTensHas Knnumarto-
noruax» (tTabnuua 5.1).

2) B Poccuiickoit ®eaepauun — B cooteetcTBumn ¢ CIM 131.13330.2020 « CHulM 23-01-99* CTpouTensHas knumaro-
norua» (tTabnuua 3.1).

11.8 [Onsa kynonbHbIX CHEepUHecKnx M KOHMYECKWNX MOKPbLITUMA 30aHWIA Ha KPYIMOoM MraHe, pernaMmeHTupy-
embix cxemamu B.13, B.14, npv 3agaHumn paBHOMEpPHO pacnpegeneHHon CHeroBon Harpy3kn 3HadeHnsa Koad-
(huumeHTa ¢, crefyeT ycTaHaenuBaTh B 3aBUCHMOCTU OT AuameTpa d OCHOBaHWS Kynona:

c; =0.85npnd=<60m
¢, =1,0npnd>100 m ' (12)
Cg =0,85+0,00375(d — 60) — B MPOMEKYTOUHbIX CIy4aAX

11.9 CHwxeHune CHEroBomW Harpysku, npegycmarpueaemoe 11.7, 11.8, He pacnpocTpaHsieTcs:

a) Ha NOKpLITWA 3[4aHUI B paioHax Co cpegHeMEeCsYHON TeMNepaTypon BO3ayXa B AHBApe Bhbille MU-
Hyc 5 °C (onpegensaeTcs B COOTBETCTBUU C TPeBOBaHUAMMN HOPMATUBHBIX JOKYMEHTOB roCy4apCTB — 4YIeHOB
EA3C);

6) Ha y4yacTKu NOKPBITWIA AMTMHON b, by 1 b, y Nnepenaaos BbICOT 34aHWI U NapaneToB (cm. cxembl B.8 —
B.11).

11.10 Tepmuuecknit KOI(PHOULNEHT C; CriedyeT NPUMEHATL ANS yYeTa CHUXKEHUS! CHETOBbIX Harpy3oK Ha
MOKPBLITUS C BLICOKMM Ko3bchuumeHTom Tennonepeaaun (>1 Br/(m2 - C)) BcneacTBMe TasHWS, BbI3BAHHOMO
noTepen Tenna.

MMpw onpefeneHnn CHEroBbIX Harpy3oK AN HeyTenneHHbIX MOKPLITUA 30aHWA C MOBbLILLEHHbIMUK Terso-
BblAeNneHuaMM, MPUBOOSALLMMHK K TasHUIO CHera, NMpw YKIoHax KpoBnu cebiwwe 3 % u obecnevyeHumn Hagnexatlle-
ro 0TBOLA Tarow BoAbl crefyeT BBOAUTL TEPMUYECKNIN KOIMMPUUMNEHT ;= 0,8. B ocTanbHbIX criydasax C; = 1,0.

n puMmedHyaHne — 3HaueHus KDSCbeMLI,VIEHTa C; AONYCKaeTCA yCTaHaBnuBaTth B CneunanbHbIX PEKOMEHOAUNAX C
y4eTOM TEPMON3ONALNOHHBLIX CBONCTB MaTepuanos 1 CbOprl KOHCTPYKTUBHbIX 3N1eMEeHTOB.

11.11 Ons paioHOB CO cpefHel TemnepaTypoin aHBaps MuHyc 5 °C u HKe2) NoHWKEeHHoe HOpMaTuKB-
HOe 3Ha4YeHue CHEeroBOW Harpy3ku yCTaHaBMMBalOT B HOPMax MPOeKTUPOBaHWUA CTPOMTENbHbLIX KOHCTPYKLWA
W OCHOBaHUI B 3aBUCUMOCTW OT paccCMaTpMBaemMoin pacHyeTHON cutyauuu. Npu 3TOM KOIMUUNEHTBI C, U C;
NPUHUMAKOT PABHBIMW egUHULE.

[nsa palioHOB co cpegHeil TemnepaTypoi siHBaps Bbilwe MUHYC 5 °C NOHWMXKEHHOE 3HaYeHWEe CHEeroBoWn
HarpyskuM He y4uTbIBaloT.

1) B Pocewiickoin Penepaunn — B cooteetcTeuM ¢ CM 131.13330.2020 «CHuIM 23-01-99* CTpouTensHas KnumMaTto-
norus» (tTabnuua 5.1).

2) B Poccuitckoil Penepaunn — B cootBeTcTBiM ¢ CM 131.13330.2020 «CHuM 23-01-99* CTpouTensHas knumarto-
norua» (tTabnuua 3.1).
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11.12 KoathpuumeHT HagexHoCTU Mo Harpyske Yy Ans CHeroBow Harpysku criefyeT npuHuMaTtb pas-
HbiM 1,4.

11.13 HopmaTuBHOE 3Ha4YeHWe ropM3oHTanbLHOM Harpy3kn T, KH/M, OoT cnon3aHua cHera, 4ecTByOLLEeR
Ha BbICTynawouwme Haj KpoBrnen napanetbl, 3NeMeHTbl OrpaxaatoLLMX KOHCTPYKUUIA, dpacagHbiX CUCTEM W CHe-
rozagepxuBalnLime ycTponcTea, YCTaHaBNMBaKOT B 3aBUCUMOCTU OT YKINOHA oL MOKPLITUA MO hopmMyrne

T = kSp(sin o — v cos a)L, (13)

roe kr — KO3XMULMEHT, YYNTLIBAKLLMA TagHUE CcHera, NpUuHUMaemMbIin pasHbiM 0,9;
Sy — HOpMaTMBHOE 3Ha4YeHWe CHEroBOW Harpysku Ha nokpbiTue, kH/M2, npuHMMaemoe cornacHo 11.1;
— YKMOH NOBEPXHOCTH NOKPLITUS B MECTe MPUMOXeHUs Harpysky, °, npuHuMaemMslil He veHee 12°;
KO3 (PMLMEHT TPEHUS CHera no MaTepuany NoKpbITUS, NPUHMMaeMEbIi No Tabnuue 8;

— ANWHa 30Hbl CNoN3aHWA CHera UK pacCToAaAHWe MeXOy CHeroajepxuearnwhmik nperpagamMmu
(B NPOEKUM Ha TOPU3OHTAalbHYHO I'IOBerHOCTb), M.

o=t 2
|

Tatnuua 8 — KoadpuuneHT TpeHWs v cHera no marepuany

MaTtepmnan noBepxHOCTU NOKPLITHA Ko:-;cé);ﬁ:im\?m MaTepuan NoBepxHoCT NOKPLITUA KOST?:;%T\?HT

CTanb nucTtoBas 0,02 JepeBo, cyxoi cHer 0,035
Cranb, thansuesas Kpoensi 0,03 [epeBo, BNaXHbIW cHer 0,1
AnNOMUHUA 0,04 Nen 0,028
CTtekno 0,012 MeTanno4epenuua 0,1
[MTonMMepHoe NOKPLITUE M3 MNONMMBUHUNXIIOPKUOA 0,014 Kepamuueckas 4epenunua 0,2

MpumMeyaHue — [Anga apyrnx matepuanos NoKpbITUA KO3MMUUMEHT TPEHUSA NPUHMMAIOT HA OCHOBE onybnuKo-
BaHHbIX OAHHbIX.

KosthdrumMeHT HagexHOCTM Mo Harpyske cneayeTt npuHUMMaTh cornacHo 11.12.

12 Bospgencreusa BeTpa

12.1 OcHOBHbIE NOMOXeHUs

[Ons 30aHMIA U COOPYXEHUN HeoDXOOMMO YYMTHIBATL Criefylollne BO3AeNCTBUSA BETpA:

a) OCHOBHOM TWM BETPOBOM Harpysku (B AanbHelwemM — «OCHOBHaA BETPOBas Harpyska», cMm. 12.2);

6) NWMKOBLIE 3HAYEHWSI BETPOBOW Harpy3kn, AeNCTBYIOLME HA KOHCTPYKTUBHBIE SMIEMEHTbI OTPaXKOEHMWS W
3MeMeHTbl MX KpenneHua (B fanbHenweM — «MMKOBasa BETPOBas Harpyskay, cM. 12.3);

B) pe3oHaHcHoe BUXpeBoe BO3DyxaeHue (cm. 12.4 n E.2);

r) aspooMHaMWUYecku HeyCTOWUYMBLIE KonebaHns Tuna ranonMpoBaHns, AMBEepreHuun u narrepa.

OCHOBHOWM TWUN BETPOBOWM HArpy3ku U MUKOBbIE BETPOBLIE HAMPY3KKU CBA3aHbI C HEMOCPEACTBEHHLIM Aei-
CTBMEM Ha 3[aHWUS1 U COOPYXEHUS MaKCUManbHbIX A4S MecTa CTPOMTENbCTBA yparaHHbIX BETPOB. Takue Ha-
rPY3KU OOIMKHbI YYUTHIBATLCA MPU NPOEKTUPOBaHUM BCEX COOPYKEHWA.

Pe3oHaHCHOe BMXpeBOoe BO3DyXKOeHMe W aspogMHamMuyeckue HeycTonyMBble konebaHus Heobxogumo
YYUTBIBATL ANS 34aHWUIA, CNIOWHOCTEHYATLIX COOPYXEHWA UMK UX OTAEMNbHLIX YY4aCTKOB, UMEKLWUX NPSMOnu-
HENHYH (MK BNU3KYH K NPAMONMHERHON) LeHTParbHYH OCb, a TakkKe HEM3MEHSALLVECS UMK NITAaBHO U3MEHS-
rowmecs opMel U pasmepbl NOMNEPEYHOro CeYEHWs, A8 KOTOPbIX ?LB > 20, rge ?LE onpegeneHo B E.1.15. Kpun-
Tepun BO3MOXKHOCTM BO3DYXKAEHUA a3pOoaMHAMUYECKN HEYCTOMYMBLIX konebaHuin ycTaHaBnnBaloT B HOpMax
npoeKkTupoBaHus. MNpu NPOEKTUPOBAHUKM COOPYKEHUI JOMKHbI ObiTb UCMONMBL30BaHbLI TAKME apXUTEeKTYPHbIE W
KOHCTPYKTMBHbIE PELLUEeHNs], KOTOpbIe MCKoYaloT Bo30yXaeHue aapogMHaMu4eckn HeycToMYMBLIX KonebaHui.

KosdhduumMeHT HAOeXHOCTU Mo Harpyske Ons OCHOBHOW WM MUKOBOW BETPOBLIX HArpy3oK cnegyeT npu-
HUMaTb paBHbIM 1,4; NpW pacyeTe HAa pPe30HAHCHOE BUXpeBoe Bo3byxaoeHWe KO3h@UUMEHT HaOEeXHOCTU Mo
Harpyske npuHuMarT pasHsimM 1,0.

Mpu paspaboTke apXUTEKTYPHO-NNAaHNMPOBOYHLIX PeLLeHNit TOPOOCKMX KBApTanoB, a TakKke npy nnaHu-
pOBaHUKM BO3BEAEHUSA 34aHWMIA BHYTPU CYLLECTBYIOLLNX TOPOACKUX KBapTanoB HeoOXOAMMO NMPOBECTU OLEHKY
KOMOPTHOCTU NeLEeXOaHbIX 30H.
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12.2 OcHoBHas BeTpoBas Harpyska

12.2.1 HopmaTMBHOE 3Ha4YeHMe OCHOBHOW BETPOBOW Harpysku w crnefyeT 3ajaBaTbh B OQHOM M3 [ABYX
BapuaHToB. B nepBoM crnydvae Harpyska w npeacrtaenseTt co6oi COBOKYMHOCTb:!

a) HOpMarbHOTO JaBMNEHUA Wy, MPUNOXEHHOTO K BHELWHEN NOBEPXHOCTV COOPYXEHUS 1IN 3NeMeHTa,

6) cun TpeHua wy, HaNpaBNeHHbIX MO KAcaTenbHOW K BHELIHEN NMOBEPXHOCTH M OTHECEHHbIX K NnoLwaam
€e ropu3oHTanbHOM (ANS WeAoBbIX WM BOMHWUCTBLIX MOKPBITWIA, MOKPLITWIA ¢ POHapPAMK) UNK BEPTMKaNbHON
NPOEKLMM (ONst CTEH C NODKMAMU U MOAOBHBIX KOHCTPYKUWIA);

B) HOPManbLHOMO AABIEHUSA W), MPUMNOKEHHONO K BHYTPEHHKM MOBEPXHOCTSIM COOPYKEHWUI C NpoHuLae-
MbIMMW OTpaXKOAEHUSMU, OTKPbIBAKLLUMMWUCSH UIM NOCTOAHHO OTKPbLITbIMK NMPOEMaMu.

Bo BTOpOM crny4ae Harpysky w paccmMaTpuBatoT Kak COBOKYMHOCTb:

a) npoekuun w, n W), BHELIHUX cun, 0bycnoBneHHbIX 0Bl KMM COMPOTUBMEHWEM COOPYXEHWUA B Hanpas-
NeHVn ocen x n y;

6) KpyTALLEro MOMEeHTa Wy, OTHOCWUTENbLHO OCK Z.

MpuMeyaHue— [Ona NMHeAHbIX KOHCTPYKTUBHLIX 3NIEMEHTOB (MPOBOAOR, TPOCOB U T. .), MOKPLITLIX FONONenom,
WX OUaMeTp HeoBXOAMMO MPUHUMATE C YHeTOM TOMLWMHBLI CTEHKKU rononena (cM. pasgen 13).

12.2.2 Bo Bcex cny4asx HOpMaTuMBHOE 3Ha4YeHue OCHOBHOW BETPOBOW HArpy3Kkn w criegyeT onpefensrb

Kak CyMMmy cpe,u,Heﬂ Wm n I'IyanBLI,MOHHOVI WQ COCTaBNAKLWNX

W= W, + W (14)

[Npv onpegeneHnn BHYTPEHHENO AaBNEHNA W, MyNbCaLMOHHYO COCTaBMAOLLYI0 BETPOBON Harpy3kn A0-
MycKaeTcs He Y4YUTbiBaTb.

12.2.3 HopmaTuBHOE 3Ha4YeHWe CpedHEeN COCTaBMAWEN OCHOBHOW BETPOBOW HArpy3ku w,, B 3aBUCH-
MOCTW OT SKBUBANEHTHON BbICOTbI Z, Haf NOBEPXHOCTLIO 3eMNV CreayeTt onpeaensTsb no opmyne

W, = Wok(z,)c, (15)

rae Wy — HOpMaTUBHOE 3HayeHre BEeTPOBOTo AaBneHus (Cum. 12.2.4);
k(zy) — k03 ULMEHT, yUUTLIBAKOWNA U3MEHEHNE BETPOBOrO AABMNEHUS OIS BLICOThI Z, (CM. 12.2.5 u
12.2.6);

¢ — a’poguHaMUYeckuii kKoadhuLuneHT (cm. 12.2.7).

12.2.4 HopmaTuBHOe 3Ha4YeHve BETPOBOIO AABMNEHUA Wy MPUHUMAIOT B 3@BUCMMOCTY OT BETPOBOTO pai-
oHa no Tabnuue 9. HopmaTMBHOE 3HA4YeHWe BETPOBOMO AABMEHUs1 ONYCKAeTCA YTOUYHSTh B YCTAaHOBIIEHHOM
nopadKke Ha OCHOBE AaHHbIX MECTHbIX MeTeocTaHuuin (cM. 5.4). B aTtom criyuae wy, Ma, cneayert onpeaenstb
no dopmyne

wp = 0,43vZ,, (16)

rae Vs, — CKOpOCTb BeTpa, m/c, Ha ypoBHe 10 M Haj MOBEPXHOCTbIO 3eMIv Afs MEeCTHOCTM Tuna A
(cm. 12.2.6), onpegensemasd ¢ 10-MUHYTHBIM MHTEPBaNOM OCPeAHeHUs U C MepuoaomM NoBTopsie-
MocTu 50 neT, T. e. NpeBblllaemMas B cpeHeM oauH pa3 B 50 ner.

Tabnuua 9 — HopmaTuBHbIE 3HAYEHWS BETPOBOIO AaBlEHMSA

Berposble paiioHst!) | la | I | I | 1] | \Y) | v | VI | Vil
w,, Ka | 017 | 023 | 030 | 038 | 048 | 060 | 073 | 085

) B Poccuiickon ®egepaumn — B cootsercTBun ¢ CIM 20.13330.2020 «CHwul 2.01.07-85* Harpyskv n Bo3gen-
cTBMAY (KapTa 2, npunoxeHue E).

12.2.5 DOKBMBANEHTHYIO BbICOTY Z, ONpefenswT cneayLumnm obpasom.
1) OAnsa BGalueHHbIX COOPYKEHUI, MadT, TpyD, pelleTyaTbiXx KOHCTPYKUUA U TOMY NOAOBHbBIX COOPYKEHUN
Z,=Z;
2) Ona 3gaHui:
a)npuhsd—z =h;
6) npu d < h < 2d,
anazzh-d—z,=h
,D,n;|0<z<h—d—>ze=d;
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B) npu h > 2d:
anazzh-d—z,=h;
,.qnﬂd<z<h—d—>ze=z;
,.qn90<zsd—>ze=d,
roe Z — BbICOTa OT NOBEPXHOCTM 3eMIu;
d — pasmep 38aHusA (be3 yyera ero cTunobaTHOW YacTu) B HanpaeneHuu, NepneHanKynsapHoOM K pacyeT-
HOMY HanpasneHuo BeTpa (nonepeYHblid pasmep);
h — BbICOTa 30aHKA.

12.2.6 Koadduument k(z,) ans ebicot z, < 300 m onpegenstoT no tabnuue 10 unu no dopmyne (17), 8
KOTOpLIX MPUHUMAKOT crnegyloLlme TUMNbl MECTHOCTU:

A — OTKpbITble NobepexbLA Mopel, 03ep ¥ BOLOXPaHWUMULL, CENbCKUE MECTHOCTW, B TOM 4Yucne C no-
cTpoikamu BbicoToW MeHee 10 M, NyCTbIHKW, CTENW, NecocTenwu, TyHapa,

B — ropogckue TeppuTopuK, NECHblIE MACCKBLI U OPYrne MECTHOCTW, paBHOMEPHO MOKPbITble NpensT-
CTBMAMMK BbicoToM Bonee 10 M;

C — ropogckuve paloHbl ¢ NMTOTHOM 3aCTPOMKOW 34aHMAMK BbICOTON Bonee 25 M.

CoopyxeHue cuMTaeTcs pacnonoKeHHbIM B MECTHOCTW AaHHOMO TUMa, eciiv 3Ta MEeCTHOCTb COXpaHsa-
eTcsl C HAaBETPEHHOW CTOPOHbLI COOpYXeHusi Ha paccTtosHum 30h — npu BbicoTe coopyxeHus h < 60 M u Ha
paccTosHumM 2 km — npu h > 60 m.

MpumeyvyaHuns

1 Ona BeicoT z, > 300 m koachduumeHT k(z,), a Takke koadduumneHt C(ze) nynscauun gaenexHus setpa (cm. 12.2.8)
onpegensatoT B peKoMeHgauusax, paspadboTaHHblX B paMKax Hay4HO-TEXHUYECKOro CONPOBOXAEHUS.

2 Tunbl MECTHOCTW MOTYT GbITh Pa3NUYHBLIMK AN Pa3HbIX PACHETHBIX HaNpaBneHWn BeTpa.

3 [inAa BbICOT Z, < 5 M KO3(PUUMEHT K(Z,,), a Takke KoachpULMEHT C(ze) nynescauuy gasneHuns setpa (cM. 12.21.8)
onpegenatoT no Tabnuuam 10 u 12 cooTBETCTBEHHO.

Ta6nuua 10— 3HadveHuns koadduumneHTa k AN TUNOB MECTHOCTU

KoadhcbuumeHT k gnsa TMNOB MECTHOCTU
BeicoTa z,, M
A B C
<5 0,75 0,5 0.4
10 1,0 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1.7 1,3 1,0
80 1,85 1,45 1,15
100 20 1,6 1,25
150 2.25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 23 2,0
300 2.75 2i5 2
k(zg) = kq0(2,/10)%% npu 10 < z,, < 300 ™. (17)

Mpumevyanune — [na seicot z, < 10 m koachdmumeHT k(z,) onpeaenatot no Tabnuue 10.

3HaueHus napameTpoB k10 1 o Ana pa3nnyHblX TUNOB MeCTHOCTEWN npueedeHbl B TESJ'IVILI,E 11.
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Tabnwuuya 11— 3Hauennsa NapamMeTpoB Ky W o AN PasnuyHbIX TUNOB MECTHOCTEN

Tun mecTHoCTH
MapameTp
A B G
a 0,15 0,2 0,25
k1o 1,0 0,65 0,4
Cio 0,76 1,06 1,78

12.2.7 Tlpn onpeaeneHnin KOMNOHEHTOB BETPOBON Harpy3kn W, Wy W, Wy, W), U W), CneayeT ucnosb-
30BaTb COOTBETCTBYIOLLME 3HAYEHUA a3POANHAMNYECKNX KOI(PPULMEHTOB: BHELLUHETO AaBIEeHUA C,, TPEHMUS
C, BHYTPEHHErO AaBrieHus ¢;  N06GOBOro CONPOTUBIEHMA C,, NOMEPEYHON CUMbl C,, KPYTALLIEro MOMEHTa Cy,,,
npuHUMaemsbix no E.1, roe cTpenkamum nokasaHo HarnpasrieHne Betpa. 3HaKk « Ny y KoaMMULNEHTOB C, unn
C; COOTBETCTBYET HanpasfeHWio AABMNeHNs BETPa Ha COOTBETCTBYHOLLYIO NMOBEPXHOCTb (aKTUBHOE AaBneHue),
3HaK «MWHYC» — OT MOBEPXHOCTU (0TCOC). MPOMEXYTOUHbIe 3HA4YEHWUA Harpy3oK Creayer onpeaensTs NuHe-
HOW UHTepnonaunen.

MNpu onpeneneHnn BETPOBOW HArpysku Ha NOBEPXHOCTU BHYTPEHHWX CTEH W Meperopodok npu oTcyT-
CTBUW HAPYXKHOTO OrpaXKaeHns (Ha CTaauu MOHTaxa) crefyer UCnornb30BaTh aspoauHaMuyeckne Koadduumn-
€HTbl BHELLIHEro AaBneHusn ¢, Unn noboBoro ConpoTUBMNEHWA C,.

Ana coopyXeHUn NOBLILWEHHONO YPOBHSA OTBETCTBEHHOCTHW, KOTOPbIE yKasaHbl B TpeboBaHWAX Hopma-
TUBHbIX JOKYMEHTOB rocyaapcts — unexos EASC!) unm B npumeydanni 2 AaHHOTO MyHKTa, a Takke BO BCeX
crny4asx, He NpeaycMoTpeHHbIxX E.1 (MHble (hopMbl COOPYXEHWI, y4eT ApYruX HanpasneHnin BeTpOBOro NoToKa
WNK y4eT cocTaensowmx obwero conpoTUBIeHUs Terna no ApYrum HanpaeneHusM, HeobxoauMocTe yyeta
BNUAHNA BrM3CTOALLNX 30aHWIA U COOPYXeHUI, penbeda MeCTHOCTM U T. N.), aspoanHammyeckue Koadhuum-
€HTbl YCTaHaBMMBatoT C y4ETOM OMbiTa HOPMUPOBAHWS BO3OENCTBUSA BETPA HA OCHOBE PE3ynsTaTtoB MOAENb-
HbIX MCMbITAHUI COOPYXEHUN B a3poanHamudeckux Tpybax (cm. npunoxenus [ v [1) unu onybrnkoBaHHbIX
A@HHbIX.

MpumMmeyvyaHus

1 Mpwu HasHaueHnn kO3PPULMEHTOB C,, c,
OTHECEHBI.

2 [Ins rpagupeH, HapyxXHbIX KabernbHbIX acTakad, acTtakag nof TexHonornyeckue Tpybonpoeodbl, HAPYKHbIX 3Ta-
XepokK ¢ 0bopyaoBaHWeM WK C 3aLMTHBIMU 3KpaHaMu, KO3bIPBLKOB C BbINETOM Bonee 7 M, rpynn COOPYXeHWIA C KpyroBow
LUMMUHAPUYECKOW NMOBEPXHOCTLIO, PAcCTOSAHME MEXAY KOTOPbIMU MeHee 3d, a TakKe ropu3oHTanbHbIX LMMMHAPUYECKUX
COOpPYXEHWIA, pacnonoXeHHbiX BBNM3n nrockon NoBepxHOCTU Ha BeicoTe MeHee 1,5d, aspoguHamuyeckue koaduumeH-
Thbl HE0BX0AMMO yCTaHaBNMBATE B CNeLManbHbIX peKkoMeHA4aumnsIx (30eck d — MakcumarnkeHbIA AnamMeTp LUMIUHOPUYECKUX
COOPYXEHWIA).

3 3HauveHun aspoaMHaMUYECKUX KOIDULMEHTOB, ykasaHHelx B E.1, gonyckaeTcs yTOYHATE Ha OCHOBE AaHHbIX
MOAEMbHbIX a3POAMHAMMUHECKUX UCTbITAHWI COOPYIKEHWNA.

4 [lna 3paHvii M CNNOLWHOCTEHYATLIX COOPYXKEHWM aspogvHaMuyeckue KoaddUUMEeHTEl MOMHOMC AaBneHns c,
onpefensioT Kak anrebpanyeckyto cyMmMy KoatOULMEHTOB BHELLIHErD C, U BHYTPEHHErD C; AaBNEHW.

“nc, HEDSXO,EI,MMO yKa3aTe pa3Mepbl COOpPYXeHWA, K KOTOPbIM OHU

12.2.8 HopmaTuBHOe 3Ha4yeHue MynbCcalnoHHOW COCTaBMnsALWLEeNn OCHOBHON BETPOBOW Harpy3sku W Ha
9KBMBANEHTHOW BLICOTE Z, HeobxoaMMOo onpeaensaTsh credylwmm obpasom:

a) ONs COOPYXEeHUN (U NX KOHCTPYKTMBHbIX 3NIEMEHTOB), Y KOTOPbIX NepBas YacTtoTa coBCTBEHHbIX Kone-
Ganui £, 'y, Gonblie npeaenbHOro a3Ha4eHus cobecTeeHHon YacToTel f, (cm. 12.2.10), — no dopmyne

Wy = W2V, (18)

roe w,, — OnpefenswT B COOTBETCTBUM C 12.2.3;
0(z,) — koappuLMeEHT Nynbcauun 4aBneHns BeTpa, NPUHUMaeMbli No Tabnuue 12 nnm popmyne (19) gns
9KBMBANEHTHON BbLICOTHI Z, (CM. 12.2.5);
v — Ko3ap(pMLMEHT NPOCTPAHCTBEHHOW KOppensuum nynbcaunii gasnenHus setpa (cm. 12.2.11).

1) B Poccwiickoin Penepaumm geitcteyeT ®egepanbHblil 3akoH oT 29 nekabpsa 2004 . Ne 190-03 «pagocTpouTens-
HbI Kodekc Poccuickon @enepaumny» (ctatea 48.1, yacte 2).
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Ta6nuua 12 — 3HaueHns KOaULMEHTOB MyNscaLnun 4aBneHus BeTpa  oT TUMOB MECTHOCTM U BbICOTHI

BeicoTa z,, M KoacbdmumeHT nynbcaumnii aaeneqns setpa { Ans TMNOB MeCTHOCTH

A 8 | o
=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,50
40 0,62 0,80 1,26
60 0,58 0,74 1,14
80 0,56 0,70 1,06
100 0,54 0,67 1,00
150 0,51 0,62 0.90
200 0,49 0,58 0,84
250 0,47 0,56 0.80
300 0,46 0,54 076

{(zg) = C40(2/10)* npu 10 < 2, < 300 m. (19)

Mpumeyanune — [Ona BbicoT z, < 10 m koadhdmumenT {(z,) onpedenstot no tTabnuue 12.

3HaueHna napameTpoB (o W 0L AN pasnnyHbIX TUMOB MECTHOCTEN NpuBedeHsl B Tabnuue 11;
6) Ans BCex COOPYXEHWI (M X KOHCTPYKTUBHBLIX 3MIEMEHTOB), Y KOTOpbIX f; < f, . < f, — no (opmyne

w, = w,E0(Z )V, (20)

raoe f, — BTopas co6CcTBEHHas YacToTa;
& — KoahpMLMEHT AMHAMUYHOCTHY, ONpefenseMblid N0 PUCYHKY 1 B 3aBUCHMOCTM OT CyMMapHOro nora-
puthmmryeckoro gekpemeHta konebauuin & (cm. 12.2.10) n GeapasmepHoro nepuoga Tg’1, KOTOpPbIN
onpeaensT no dopmyne (21) Ana nepsoi cO6CTBEHHOIM YacToThl f;

WDk(ZSK)Yf
S 21

roe wy, Ma — HopmaTuBHOe 3HaveHue faBneHus setpa (cM. 12.2.4);
k(z,,) — K03hhMUMEHT, yunTbIBaIOWMIA M3MEHEHWE AABNEHUs BETPa ANS BbICOThI Z,, (12.2.6);
Y — KO3 PULMEHT HAAEXKHOCTH MO Harpyske (cm. 12.1).

[nsi KOHCTPYKTUBHBIX 3NEMEHTOB, @ TAKKE KOHCTPYKLIMA, PACMONOMXEHHbIX TOPU3OHTANbLHO UMK C Manbim
YKMNOHOM (Hanpumep, NepexoaHblX UM TPaHCMOPTHLIX ranepen) z,, — BbiCOTa Z, Ha KOTOPOW OHWU PACTIONoXe-
Hbl; ANA 30aHUA U COOPYXEHWUIA Zy= 0,8h, rae h — BbICOTA COOPYKEHUNA.

MpumMeyaHue — CymmapHbIid norapudpMmMYecknini AekpeMeHT KonebaHuin & onpenensoT Kak cyMMy norapud-
MU4ECKOro AeKPeMeHTa KOHCTPYKUMOHHOTO AeMNUpoBaHns o, U aapoaMHaMNYecKoro norapuMu4eckoro fekpemeHTa
6, Mpu MCNONb3oBaHUKM PA3NUYHBIX AEMAMUPYIOLKMX YCTPOUCTB (HanpuMep, racuTenei konebaHuin pasnuyHoro Tuna)
AOMNONHUTENBHO HEOGXOAMMO YYNTbIBATE COOTBETCTBYIOLIUIA NOrapudIMU4ecKUin AeKkpeMeHT . B aTux cny4asx aHa4eHus
CYMMapHOro riorapuMmnyeckoro AekpemeHTa & M BeapasmepHoro nepyvoaa ng onpenensioT B paMKax Hay4HO-TEXHUYe-
CKOro COMPOBOXAEHWA UNK B 3a0aHMK Ha NPOEKTMPOBaHMWeE.

B) AN COOPYXEHWUNI, y KOTOPbIX BTOpas cobcTBeHHas YacToTa MeHbLUe NpeaenbHon, HeobxogmMmo npo-
BOOWTL OMHAMWYECKNA pacyeT ¢ y4eToM § nepsbix hopm cobcTBeHHbIX KonebaHui. Yucno s cnegyeT onpe-
Aenatb n3 ycnosus f < f, <f 4

r) Mpw pacyeTe 34aHWIA OOMYCKAETCH YYWTbIBaTh AMHAMUHYECKYO PeaKkLnio no TpeM HU3LWNM cobCTBEH-
HbIM thopmam konebGaHuii (4BYM U3rMBHLIM WU O4HON KPYTUMBHOM UMM CMELUaHHBIM KPYTUMBHO-U3MMBHEIM).
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.TE

3,0 "]
5=0,15 ] ____.-—-"""-——-
= | 8=022 |
/—,.—"‘" ___-‘__“_________.-
20 4-// __——"‘""_‘-——‘—— —
! /' " ___.-—-""—'-—
AT 1T Goos
///‘_/ L]

Val

1,0
Tg‘i
0,05 0,10 0,15 0,20 0,25 0,30

PucyHok 1 — 3aBucumMocTb koahhMLUMEHTOB AUHAMUYHOCTH & OT nepuoda Tg 1

MpumedyaHns
1 MNpu pacyeTe MHOrOATaXHbIX Xene3obeToHHBIX 30aHui BbicoTor 40 40 M U OIHO3TaXKHbLIX XKene306eToHHbLIX Mpo-

M3BOOCTBEHHbIX 34aHWIA BbICOTOM 40 36 M NpW OTHOLLEHUW BLICOThI K NponeTy meHee 1,5, paamellaembix B MECTHOCTAX
Tuna A u B (cm. 12.2.6), nynbcaLXOoHHYK COCTaBMAIOLLYI0 BETPOBOW Harpy3ku onyckaeTcsa onpedenaTe no gopmyne (18).

2 CobcTBEHHbIe YacToThl AOMYCKAETCH ONpeaenaTb Npu AeWCTBMU HOPMaTUBHbIX 3HAYEHWA HArpy30K (MOCTOAHHbIX,
ONWTENbHbIX, KPaTKOBPEMEHHbIX), Y4UThIBAEMbIX ANA paccMaTpyBaeMoin pacHeTHON CUTyaumu.

12.2.9 Ycunusa v nepeMeLleHus npu y4ete AMHAMUYECKOR peakLunn no s cobcTBeHHbIM dhopmam onpe-
OensioT no opmyne
2= 2
X2=3 X% (22)
rae X — cyMMmapHble YCUMNA U nepemMeLLeHns;
Xg — ycunusa unu nepemetleHns no i-i oopme konebaHui.

12.2.10 lMpegenbHoe 3HaYeHWe YacToTbl CODCTBEHHbLIX KonebaHui fﬁm, 'y, cnenyert onpenendaTh B 3a-
BUCMMOCTHW OT NpeaenbHoro bespasMepHoro nepruoaa Tg:,,-m:

p wok(Zak )1 23

T AT (23)
g.lim

rAe sHaueHne napametpa T, NPUBEAEHO B Tabnuue 13 ANs TPex 3Ha4eHMil CyMMapHOro norapudgmmdec-

KOro gekpemeHTa konebaHui o.

Tabnuuya 13 — 3HaveHue napameTpa Tg iim

5 | 0,15 | 0,22 | 0.3
| 0,0077 | 0,014 | 0,023

Tg, lim

3Ha4yeHne cymmapHOoro norapudMmU4eckoro AekpemeHTa KonebaHuin & cnegyet NpUHUMATL:

a) ons xene3obeToHHbIX ¥ KAMEHHBIX COOPYXKEHWUNA, a Takke ANA 30aHWMIA CO CTalbHbLIM KapKacom Mnpu
HanmM4yMmn orpax}aaroLLmMx KOHCTpYKUMiA 6 = 0,3;

6) AnsA cTanbHbIX COOPYXeHUR, PyTePOBaHHLIX ALIMOBbLIX TPYD, annapaToB KONMOHHOMO TWMNa, B TOM YKC-
ne Ha xene3obeToHHbIX nocTameHTax, o = 0,15;

B) OMS CTEKNA, a TakKe CMELUAHHbLIX COOPYXEHWH, UMEKLLMX OOHOBPEMEHHO CTanbHbIE U Xene3obe-
TOHHbIE HECYyLUWMe KOHCTpyKuuy, & = 0,22.
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MpumeyaHue — B Tex cnyyasx, KOrga UCMonb3ykTCA pasnUyHbIe TUMbl AEMNGUPYIOLUX YCTPOWRCTB (racuTenu
konebaHuit), 3HaueHue CyMMapHOro foraputMUYECKOro AekpemMeHTa KonebaHuii & ycTaHaBn1BakT B pamMkax Hay4Ho-Tex-
HMYECKOrO COMPOBOXAEHUA NPOEKTUPOBAHUS.

12.2.11 KoadppuUMEHT NPOCTPAHCTBEHHOMW KOPPEnsaUnn nyrnbcauui gaBneHnsa v crnegyet onpegensrb
ONs pacyeTHON NOBEPXHOCTU COOPYXKEHUS UMK OTAENbHOW KOHCTPYKUMK, AN KOTOPOW YYMTbIBAKOT KOppens-
LMK MyNbCcaLnm.

PacuyeTHasa noBepxHOCTb BKMOYaET B cebs Te YacTu HaBeTPEeHHbIX M NOABEeTPEeHHbIX NoBepXxHocTen, 6o-
KOBBIX CTEH, KPOBMW M NOAOBHLIX KOHCTPYKLWIA, C KOTOPLIX AaBNeHue BeTpa NepenaeTcsa Ha paccuYnThbiBaeMbIi
3MNEMEHT COOPYXEHHUS.

Ecnu pacyeTHaa NOBEpPXHOCTb Bnv3ka K NpsiMOYronbHUKY, OPUEHTUPOBAHHOMY Tak, YTO ero CTOPOHbI
napannensHbl OCHOBHbLIM OCAM (PUCYHOK 2), TO KO3dhULUUWEHT v crnedyeT onpeaensaTtes no tabnuue 14 B 3a-
BMCUMOCTM OT NapaMeTpoB p U ¥, NPUHUMaeMbIx no Tabnuue 15.

zﬁ x

PucyHok 2 — OcHoBHasi cucTeMa KOOpAMHAT Npu onpegeneHum
koadbpuumeHTa Koppensauum v

Tabnuua 14 — 3HaveHns KoadduumeHTa v B 3aBUCUMOCTW OT NapameTpoB p U

KoadbchmumeHT v npu y, M, paBHom

P 5 10 20 40 80 160 350
0,1 0,95 0,92 0,88 0,83 0,76 0,67 0,56
5 0,89 0,87 0,84 0,80 0,73 0,65 0,54
10 0,85 0,84 0,81 0,77 0,71 0,64 0,53
20 0,80 0,78 0,76 0,73 0,68 0,61 0,51
40 0,72 0,72 0,70 0,67 0,63 0,57 0,48
80 0,63 0,63 0,61 0,59 0,56 0,51 0,44
160 0,53 0,53 0,52 0,50 0,47 0,44 0,38

I'Ipm pacyeTe COOpyXeHWA B LLenomMm pasmepbl paC‘-IETHOl?I NoBEpPXHOCTW crnefyeT onpenenAatb ¢ y4eTom
yKBSaHV‘Iﬁ E:1; npn 3TOM ONA pelweT4dyaTbiX COOpy)KEHMIFI B KayecTtBe paCHETHOI:’E NMOBEPXHOCTH HEOGXO,EWIMO
NMPUHUMaTh pa3Mepbl NOBEPXHOCTU MO ero BHELWWHEMY KOHTYDY.
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Tabnuya 15— 3HaveHns napameTpoBs p 1y

OcHOBHAasa KoopAWHATHasA NNIOCKOCTb, NapannensHo KOTOpoW
pacnonoxeHa pacyeTHasi NOBEPXHOCTb P x
z0Qy b h
z0x 0,4a h
xQy b a

12.3 MNukoBan BeTpoBaA Harpys3ka

[nsa anemMeHTOB Orpa)KaeHusi 1 y30B MX KPenieHWi (B YaCTHOCTM, HaBeCHLIX hacadHblX CUCTEM 1 CBe-
TOMPO3pPaYHbIX KOHCTPYKUWMA hacafoB U NMOKPbITUA) HEOBXOAMMO YyYMTLIBATH NMUKOBbLIE MOMOXKUTEMLHLIE W,
M oTpULaTenbHbIE W_ BO3OEWCTBMA BETPOBOW HAarpy3ku, HOPMAaTMBHbLIE 3HAYEHUS KOTOPLIX ONPedensoT no
dopmyne:

W,y = Wok(zo)[1 + {(Z)ICh (Ve (24)

roe wy — HOpMaTWMBHOE 3Ha4YeHWe daBreHus BeTpa (cm. 12.2.4);
Z, — 3KBMBareHTHas BbicoTa (cm. 12.2.5);
k(ze) " C(ze) — KO3(pPULMEHTBI, y4UTEIBAKOLWME, COOTBETCTBEHHO, U3MEHEHWE OaBNeHUs 1 Nynscauuin aas-
NeHus BeTpa Ha BbicoTe Z, (cM. 12.2.6 n 12.2.8);
— MWKOBbIE 3HAYeHWA aspOAMHAMUYECKUX KOSMMULMEHTOB MONOXMUTENLHOMO AaBrneHus (+)
unum otcoca (-);
Vi) — KO3 PULMEHTEI KOppenaLuyY BETPOBOW Harpy3ku, COOTBETCTBYOLLME NONOKUTENBHOMY AaB-
neHuio (+) n otcocy (—); 3Ha4YeHust aTux KoabhuuneHToB NpuBedeHsl B Tabnuue 16 B 3aBucK-
MOCTMW OT nnowiagun orpaxaeHus A, c kKotopol cobupaeTtca BeTpoBas Harpyska.

Cp,+(-)

Tabnuya 16 — 3HauyeHWns KO PUMUMEHTOB KOppenaLun

A, M2 | <2 | 5 10 >20
v, 1,0 0.9 0.8 0,75
v_ 1,0 0,85 0,75 0,65

[na oToenbHO CTOAWMX NPSAMOYrONbHBLIX B MMaHe 34aHWIA 3Ha4YeHUs aspoAnHaMUYecKUx Koadduum-
€HTOB C,, . U C,, _ NpuBeaeHbl B E.1.17. Bo Bcex ocTanbHbIx cry4asax kKoadhUUNEHTBI Cp+ 11 C, _ ONpenensioT
Ha OCHOBE pe3ynbTaToB MOLENbHbIX WCMbITAHWA COOPYXEHWA B aspoguHamMuyeckux Tpybax unu ¢ ydetom

OHyGHMKOBaHHbIX OaHHbIX.

MprumeyvyaHue — MNpn onpefeneHUn NMKOBOW BETPOBOW Harpysku rno copmyne (24) NpUHATO, YTO KOHCTPYK-
TUBHLIE AMEMEHThLI OTPAKAEHUA U Y3nbl MX KPEMMEHUs K 30aHUI0 SBMNSITCH A0CTAaTOMHO KECTKMMU M B HUX HE BO3HUKaeT
3aMETHbIX OMHAMUYECKUX YCUINWIA 1 nepemeLleHnid. B cnyyae ecnv coBcTBEHHBIE YacTOTbl CUCTEMBI «3MEMEHTBI Orpa-
OEHWUS — WX HEeCYLLMEe KOHCTPYKLUWN — 3reMeHTbl X KpenneHua» MeHee UX NpedenbHbIX 3HaYeHW, onpeaensemblX B Co-
OTBETCTBMU C YKazaHuaMmu 12.1.10, pacyeTHble 3Ha4eHWS NMMKOBOW BETPOBOW HArpy3ku JOMmKHbl ObITb YTOYHEHBI HA OCHOBE
pe3ynLTaToB AMHAMWYECKOro pacyeTa yKa3aHHON CMCTEMbl KOHCTPYKTUBHBIX 3M1eMEHTOB.

12.4 Pe3oHaHcHoOe BUXpeBoe BO36yxaeHue

12.4.1 Ong 3gaHuin cnnowHOCTEHYaThIX COOPYXEHUW NN UX OTAENbHbBIX YY4ACTKOB C HEU3MEHARLWMMU-
CSl UK NNaBHO U3MEHSALLUMUCA (POPMON U pa3Mmepamu NonepeyHoro ceveHus, yaoBrneTBOPSIOLWLUX YCNOBUIO
Lg >20, HEOBXOAMMO YYMTBIBATE BO3MOXHOCTb MX PE30OHAHCHOTO BUXPEBOro Bo3BYKAeHWs; 30eck i, onpeae-
nexHo B E.1.15.

12.4.2 KpuTnyeckme CKOpOCTU BeTpa ch-, M/C, MPW KOTOPbIX NPOWUCXOANT PE30HAHCHOE BUXPEBOE BO3-

ByxaeHue no i-in cobectBeHHoN hopme konebaHwii, onpegensaoT no dopmMyne:

ch- =k fdlS,, (25)
rae f, 'y — cobeTBeHHana YactoTa konebanun no /- n3rmbHow cobeTBEHHOW (hopme;
d, M — nonepeyvHbI pasMep COOPYKEeHUS;
25
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S; — uncno CTpyxansa nonepeyHoro Ce4YeHWs, onpegensemMoe aKCnepumMeHTanbHo Uiiu no crpasoy-
HbIM AaHHbIM; AR KPYITbiX NonepeyHbix cedeHnin S, = 0,2; ANnA ceYeHnin G OCTPbIMU KPOMKaMK
(B TOM 4ucrie u npaMoyronbHbix) — S; = 0,11,
3HaveHune ko3 duumeHTa K, yuuTbiBaoWero ahhekT 3axsara COBCTBEHHON 4acToTbl KonebaHui, Bbl-
Bupatot n3 gnanasoHa 0,9 < k, < 1,1 U3 ycrnoema peannsaLmm HauxyALIEro BapuaHTa HarpyeHus.
12.4.3 Pe3oHaHcHOe BuXpeBoe BO3DYyXOeHWe He BO3HMKAET B TOM cnydae, ecnu

Vcr,i >V

max(zax)=

(26)

roe V.

max(Za): M/C — MakcumanbHas CKOpoCTb BETPA Ha YPOBHE Z

- Onpeaensemas no gopmyrne:

Vmax(ZSK) = 1’5\/W0k(23K)r (27)

roe wy, la, n k(z,,) onpefensawT B COOTBETCTBUM ¢ 12.2.4 n 12.2.6.

Ons 3paHni 1 BalleHHbIX COOPYXEHWI C NMAaBHO M3MeEHsOLWencs JOpPMOA NONepevyHoro cedYeHuns, a
Takke Tpy6 u mauT 6e3s oTTsxek Z,, = 0,8h.

12.4.4 BeTpoBble Harpysku, BO3HMKaKOLME MPWM PE3CHAHCHOM BUXpeBOM BO3ByxXAeHuW, JonyckaeTcs
onpefensite B COOTBETCTBUM C YKaszaHuamu E.2.

13 NNononegHbIe Harpy3Kn

13.1 lononeHble Harpy3kM HeobXoAMMO YHUTLIBATEL AN BO3OYLUHbBIX NMMHWIA aNeKTponepenaYym u CBs3u,
KOHTAKTHLIX CeTel 3nekTpuULWMPOBAaHHOTO TPAaHCNOPTa, aHTEHHO-Ma4YTOBbLIX YCTPOWCTR, KAaHaToB, peLueTya-
ThIX KOHCTPYKLMIA, WNWen n Nogo0HbBIX COOPYHKEHWA.

[Ons BeHTUNUpyeMbIX hacaZoB, CTEH U MNOKPBLITUA BLICOTHLIX 30aHUA, METAaNNMUYECKUX orpaxaeHun ban-
KOHOB M TOMY NogoOHoro rononegHble Harpy3kym HeobxoguMo y4UTLIBaTh ANS MX ANIEMEHTOB, PacnooXeHHbIX
Ha BbicoTe 6onee 100 m.

13.2 HopmaTuBHOE 3Ha4YeHue NMMHEeNHOW rofoneaHon Harpy3kn Ans aNeMeHTOB KOHCTPYKLWIA KpYroBoro
ceveHunsa guameTpom o 70 Mm BKnoYMTENbHO i, H/M, cnegyeT onpenensite no opmMyne:

i = mbky,(d + bku,)pg10~3. (28)

HopmaTtvBHOE 3Ha4YeHWe NoBepPXHOCTHOW ronoriegHon Harpy3aku i, MNa, ong octanbHbIX 3N1IEMEHTOB KOH-
CTPYKUWIA crieayeT onpefensTs no popmyne:

i ' =bky, pg. (29)

B dropmynax (28) n (29):

b — HOpMaTMBHOE 3Ha4yeHuWe TOMLMHbLI CTEHKW rornonefa, MM (NpeBblllaeMoe B CPeAHEM OOWH
pa3 B 5 neT), Ha anemeHTax KpyroBoro cedervsi amametpoMm 10 MM, pacnonoXeHHbIX Ha Bbl-
cote 10 M Hag NOBEPXHOCTLIO 3EMMN, NpUHUMaemoe no Tabnuue 17, a Ha BbicoTe 200 M K
bonee — no Tabnuue 18. HopmaTnBHOE 3HAYEHME TONLWMHBI CTEHKW rofioneaa AonyckaeTcs
YTOYHATE B YCTAHOBMEHHOM MOpsSJKe Ha OCHOBE MEeTeoporiorMvyeckux AaHHbIX OAns MecTa
cTpouTenscTea (cMm. 5.4);

k — koadDUUMEHT, Y4UTBIBAKOLLWA U3MEHEHWE TOMNLWUWHbI CTEHKW rofonena no BbiCOTe U MPUHMK-
MaeMblid npu BbicoTe Ao 100 m no Tabnuue 19; npu GonNbLIKX BbICOTaX — MO MHTEPNOMNALMA
3HauJeHWiA, NpuBeaeHHbIX B Tabnuue 18 unu no dpopmyne: ky = 90'007", roe h — BbIicoTa ane-
MeHTa HaJ NOBEPXHOCTHH 3eMMu;

d, MM — auvameTp npoBoaa, TPoca;

iy — KO3MMUUMEHT, YUMTLIBAIOLLMIA U3MEHEHWE TOMLMHLI CTEHKW rofonena B 3aBUCMMOCTU OT
AvameTpa anemMeHTOB KPYroBoro ceveHus u onpegensembli no Tabnuue 20;

Hy — KO3MMUUMEHT, YYMTLIBAIOWMIA OTHOLEHWE NoWany NoBEpPXHOCTY SNIEMEHTa, NOABEPKEH-
HOW obneneHeHWo, K NOMHOM NNowaan NOBEPXHOCTHN anemMeHTa U NpUHUMaemMsbli gnsa o0bb-
€KTOB C ManeiMW pasMepamu nonepeyHoro ceveHus pasHbim 0,6, Ana Apyrux o6bekToB —
Nno AaHHbIM CneunansHO NpoBeAeHHbIX UCCeqoBaHUNA;

p — MNIOTHOCTL NbAa, NpuHNUMaemas pasHon 0,9 F/CMS;

g, micZ — yckopeHue cBobogHOro nageHus.
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Tabnuua 17 — TorwmHa CTEHKK ronornega B 3aBMCMMOCTM OT rOfOME4HOro panoHa
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lononeaHsie paioHbl!)

il

v

\

TonwnHa cTeHku rononega b, Mm

He meHee 3

5

10

156

He meHee 20

") B Poccwitckoit ®enepaumn — B cooTBetcTBAn ¢ CM 20.13330.2016 «CHwuI 2.01.07-85* Harpyskv v Bo3aen-
cTBUsA» (KapTa 3, npunoxeHue E).

Tabnuua 18 — TonuwMHa CTEHKM rononeaa B 3aBMCUMMOCTIM OT BbICOThI Hag NOBEPXHOCTLH 3eMITN

TonwwmHa cTeHky rononega b, MM, 4nNs pasHblX pakoHOB
Beicota Hap
NoOBEPXHOCTBIO | paioHa B o ——
anoHa roronegHocTU U CEBEPHOI YaCcTH EBPONENCKON
3emMinn, M rononegHoCcTH prOprIX MeCTHgCTEI?I P TBppVITOpVIFI'/I ocTanbHbIX
a31MaTCKOW YacTu
200 15 MpMHKMMalOT Ha OCHOBaHWUK B cootBeTcTBUKM C TpeboBaHUAMMN 35
cneunansHbIX obcnegoBaHuin HOPMaTUBHbIX JOKYMEHTOB rocy-
300 20 napctB — yneHos EASCY 45
400 25 60
) B Poceuiickoin denepauuu B cootsetcTeum ¢ CM 20.13330.2016 «CHuMM 2.01.07-85* Harpyaku 1 BozaencTBMa»
(kapTel 3r, 3g n 3e, npunoxexue E).

Tabnuya 19 — 3HayeHwe koadduumeHTa k

BrlcoTa Hag NOBEPXHOCTLIO 3eMK, M 5 10 20 30 50 70 100

KoadhdomumeHT k 0,8 1.0 1,2 1.4 1,6 1,8 2,0
Tabnuuya 20 — 3HaveHne KoadyULMEHTA Ly

[unameTp npoBoaa, Tpoca Wnu KkaHara, MM 5 10 20 30 50 70

KoadbcpmumenT 14 1.1 1,0 0,9 0,8 0,7 0,6

MpumedyaHwusakTabnuuam 17—20

1 B V paiioHe, ropHbIX 1 ManouaydeHHsIx paioHax!), a Take B cMnbHONEpEceYeHHBIX MECTHOCTAX (Ha BEPLUMHAX
rop 1 XOrMOB, Ha NepeBarax, Ha BbICOKUX HACLINAX, B 3aKPbITbIX TOPHbIX OOMNMHAX, KOTNOBKMHAX, IMyOOoKWX BLIEMKaX U T. M.)
TONWUWHY CTEHKW rononena HeobxoaMMo onpefensTs Ha OCHOBaHUW AaHHbIX cneymnansHblix obcnenosaHuin  HabrogeHWin.

2 [MpomexyTo4HbIE 3HaYEHUA BENMUYMH CIIeQYeT onpeaenaTs TMHENHOW MHTEPNONALMEeN.

3 TonwwmHy CTEHKM rorofiefa Ha MoABeLLeHHbIX FOPU3OHTaNbHbBIX ANeMeHTax KpPYroBoro ceyeHus (Tpocax, NpoBo-
Jax, kaHaTax) AoMyCKaeTca NpUHUMaTL Ha BbICOTE PACMONOXEHUS UX MPUBEOEHHOMO LEHTPa THAXECTU.

[na onpeneneHws rononeaHoW Harpy3kW Ha ropu3oHTanbHble 3MEMEHTbl KPYroBOW UMIMHAPWUYECKON
dopmbl AuameTpom o 70 MM TOMNLWWMHY CTEeHKM rononena, npuBedeHHyto B Tabnuue 18, cnegyeT cHMXaTth Ha
10 %.

13.3 lNpu coBMecTHOM OEWCTBUN BETPOBOW W rofonegHon Harpy3ok KoauUUUeHTbl codeTaHnin onpe-
OensaT cneayowm obpasom:

a) B Tom cnyyae, ecrnv BeTpOBas Harpyska fIBMAETCA OCHOBHOW NO CTENEHWN BMUAHUA KpaTKOBPEMEHHON
Harpyakow, To rononegHble Harpy3ki JoMNycKaeTCsa He y4YUThIBaTb.

6) B Tom cnydae, ecnu rononegHas Harpy3aka sBnseTcs OCHOBHOW MO CTENEHW BMUSHUA KpaTKOBPEMEH-
HOW Harpy3komn, ko3 ULNEHTLI codeTaHui (CM. 7.4) ANs BETPOBOW HArpy3kM NMPUHUMAT PABHbLIMU:

- AN NOKPBITLIX rononegomM rmbkux anemMeHToR (NPOBOAA, TPOChI, OTTSKKW, MadThl, BAHTLI U Ap.) KO3d-
hMUMEHT coYeTaHni AN BETPOBOW Harpyskn vy, = 0,25;

- AnA ocTanbHbIX KOHCTPYKTUBHLIX 3MEMEHTOR, B TOM YUCMNE W MPWU UCMOoNb30BaHuu opmMynsl (29), ko-
adhdmuUneHT coveTaHnin 4ns BETPOBOWM Harpysku Vv, = 0,6.

1) B Poccuitckon ®enepaumm — B cootBeTctenm ¢ ClM 20.13330.2016 «CHuM 2.01.07-85* Harpy3kun v Boagei-
cTBUAY (KapTta 3, npunoxenue E).

2T

GostExpert.ru
https://GostExpert.ru/gost/gost-35021-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67821
https://gostexpert.ru/gost/gost-35021-2023?utm_source=pdf&utm_medium=67821&utm_term=page

FOCT 35021—2023

I puMmevYyaHmne — B oToensHbix paHOHax, roe HabnogaTca coveTaHns 3HaYMUTENbHbBIX CKODOCTeI?E BeTpa C Gonb-
LKMMW pasMepamMn rononegHo-m3amMmopo3eBbix OTNOXEHWN, TONWMHY CTEHKW rononena v ero NNoTHOCTb, a Takke gaeneHne
BeTpa cneayetT npuHMmMaTb B COOTBETCTBUU C CbaI{TV'I‘-IECKMMM OaHHbIMA.

13.4 Temnepartypy BO3adyxa npu ronornege cnefyet npUuHUMaTh A1 COOPYXeHnn BbicoTor 4o 100 m —
MuHyc 5 °C, bonee 100 m — muHyc 10 °C.
13.5 KoshdmumeHT HagexHOCTH No Harpyske Y Ans rononegHon Harpysku crnegyet npuHumars 1,8.

14 TemnepaTypHble KNUMaTU4YeCKUe BO3OENCTBUA

14.1 TemnepaTypHble KNMMaTW4YecKMe BO3OeiCTBMA NOAPa3AenaioT Ha ABa Tuna:

a) BO3OEeNCTBUSA, CBSI3AHHbIE C YCIOBUAMUW 3aMbIKaHUSA KOHCTPYKUWNA;

6) Bo3gencTBUs, 0ByCcnoBNeHHbIE NepenagomM TeMnepaTypbl N0 CEYEHUIO ANIEMEHTA, CBA3AHHbLIE C Aei-
CTBMEM COINMHEYHON paguauuu u (Unu) ¢ yCnoBUAMU SKCMyaTauni.

14.2 HopmaTuBHbIE 3HAYEHUA U3MEHEHUW TemnepaTtyp npu 3aMblKaHUW KOHCTPYKLUA B TENnoe Atw 7]
xonoaHoe At. Bpems rofga CoOTBETCTBEHHO CrefyeT onpefensaTs no opMynam:

Atw = F= g
At. =t — by, (31)

(30)

rae t,, t, — HOpMaTWBHbIE 3HAYeHUsi TeMnepaTtyp Ans TENoro U XONo4HOTO BPEMEHU rofa, NpUBeAeHHbIe
B Tabnuue 21;
tow foc — HavanbHble TemnepaTypbl (TeMnepatypbl 3aMbikaHusi) B TENIOe 1 XONOAHOe Bpems roaa, npu-
HUMaeMble B COOTBETCTBUN C 14.6.
14.3 HopmaTuBHble 3HaYeHus TeMnepaTypHbIX Bo3aencTeuin 3, 1 9, obycrosneHHbIe nepenagom Tem-
nepaTtyp Nno CEeYeHUIo aNemMeHTa B TENNOEe WM XONOo4HOEe BpeMsi roga COOTBETCTBEHHO, OIS OAHOCIOWHbBIX KOH-
CTPYKUMIA criegyeT onpefensats no tabnuue 21.

Tabnuua 21— HopmaTuBHble 3Ha4YEHUA TEMMNepPaTypPHbIX BO3AEACTBUNA

30aHKsA M COOPYKEHUS B CTAQUKM 3KCNnyaTauum
KOHCTpYKUMK 30aHuiA HeoTtannueaemble 3naHus Otannu- 34aH1S € UCKYCCTBEHHBIM KIIMMaTOM
(693 TEeXHONOrM4YeCcknx NCTOYHUKOB Baembie NI C NOCTOAHHBIMW TEXHONOIrMYecKnmiA
TEI'IJ'Ia) W OTKpPbITeIE coopymeHuﬁ 30aHus WNCTOYHMKaMK Tenna
He 3aLI.l,MLL-I,JEHHbIe OT BO3AENCTBUA t St * By + 0, ty =ty *0,6(t, —t,)t0,+0,
COIMHEYHOoW pagnaunn (B TOM YKUC-
NEe Hapy»HbIE orpaxaawLuve) 9, =0g 9, =08(t,, —f,) 0320
t,=1t,,—0,58, t.=t,+06(t,,—t,)—050,
9,=0 8, =0,8(t,; — 1) — 0,504
36LIJ,MLLLeHi—|bie OT BO3OENCTBUSA ty = toy ty = tiy
COIMHEeYHOoW pagnaunn (B TOM YKUC-
ne BHYTPEHHMWE) 9,=0
tc = tEC tC = t.lC
9,=0
ObosHa4yeHusa
toy tog — CPEOHME CYTOMHbIE TEMMNEPATYPbI HAPYXKHOTO BO3AYXa B TEMMOE W XONOAHOE BPEMSA roAa COOTBETCTBEH-

HO, NPUHUMaeMble B COOTBETCTBMM C 14.4;
by L, — TEMMEPATYPLI BHYTPEHHErO BO3AYXa NOMELLEHWA B TENMOE U XONOAHOE BPeMs rofa COOTBETCTBEHHO, NpU-
HMMaeMble Mo 334aHUI0 Ha NPOEKTUPOBAHWE C YYETOM TEXHOMOTUYECKUX PELLEHUI;

91’ 0,, 03 — NpupalLieHna cpegHUX N0 GEYEHMI0 aneMeHTa TemnepaTyp 1 Nepenaja TeMnepaTyp OT GYTOYHbLIX Kore-
©aHuiA TeMnepaTypbl HAPYKHOMO BO3AYXa, NPMHUMaeMbIe Nno Tabnuue 22;

04, B5 — NpupaLleHns CPeaHMX MO CEeYEeHNIo dNeMeHTa TemnepaTyp 1 nepenana TemMnepaTyp oT CONHEYHOW pagu-

aunu, NPUHUMaeMsle B COOTBETCTBMK C 14.5.
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OkoH4yaHue mabnuuess 21

MpumedaHwuns

1 MNpwu HaNW4YKMK MCXOOHBIX AaHHLIX O TEMMNEpPaTYpPe KOHCTPYKUMIA B CTaauK 3KCMnyaTaumn 30aH1in ¢ NOCTOAHHBLIMA
TEXHOMOrMYECKMMU NCTOYHUKAMM Tenna sHadvenns t,, . 9, 9, — cneayet npuHMMaTh Ha OCHOBE 3TWUX AaHHbIX.

2 [ns 30aHuin 1 COOPYXEeHWA B CTagun Bossedennd f, I, 3, 3, onpeaenaioT kak Ansg HeoTannmeaembIX 30aHUA B
cTagum UxX aKkcnnyarauum.

3 [InA MHOTOCNOMHLIX KOHCTPYKUMIA £, T, &, 8, onpenenaoT pacyeTom. KOHCTPYKLMM, M3rOTOBNEHHBIE N3 HECKOIb-
KMX Matepuanos, 6rnakux no TennodrsnyeckuM napameTpam, AOMYCKaeTCA paccMaTpyBaTh Kak 0QHOCMNOWHBIE.

Tabnuya 22 — lNpupaweHne TeMnepaTtyphbl

Mpupalerus Temnepatypsl 0, °C
KoHCTpyKUMM 30aHni

0, 0, 0,
MeTtannunyeckne 8 6 4

HKeneaobeToHHbIE, BETOHHbIE, apPMOKaMeHHbIE M KaMEHHbIE TOMLLMHOW, CM:
oo 15 8 6 4
ot 15 oo 39 6 4 6
cebiwe 40 2 2 4

14.4 CpepHwne cyTouHble TeMMepaTypbl HapyXHOro Bo3dyxa B Tennoe f,, 1 XxonogHoe t,. Bpems roga
ANS HAaA3eMHOI YacTU COOPYXXEeHWA criedyeT onpeaenaTk Nno hopmynam:

tec = tmir; + 0,5A|; (32)
tew = tmax - 0’5"4‘VII' (33)
rae fmm, fmax — HOpMaTuBHbIE 3HAa4YeHWA MWUHUMAanNbLHOW U MakcuManbHOW TemMneparypbl BO34yxa, COOTBET-

CTBEHHO, MPUHUMAaEMbIe B COOTBETCTBUMU C TpeBOBaHUAMU HOPMATHUBHLIX JOKYMEHTOB rocy-
[apcTB — YNEHoB EASCT):

A, Ay — cpegHve CyTo4YHble amnnnMTyabl TeMrnepartypbl Bo3gyxa Haubonee xonogHoro u Hamwboree
TEnnoro Mecsua, COOTBETCTBEHHO, NPUHUMaeMble B COOTBETCTBUN C TpeboBaHNsaMM HOpMa-
TUBHbIX AOKYMEHTOB rocyaapcTs — urneHo EASC2).

HopmaTnBHOe 3Ha4YeHne MUHUMAarbHOW U MaKCcMManbHOW TemMnepaTypbl BO34yXxa 0ONYCKAEeTCA YTOYHATD
B YCTAHOBMNEHHOM Ha OCHOBE [OaHHbIX CNyx0 no rugpoMeTeopornorMn U MOHUTOPUHTY OKpPYKalLwen cpeabl
rocygapcTs — uneHos EASC3) ana mecta cTpoutenscTsa (oM. 5.4).

B atom cny4ae 3HayeHusn frnin V1 Lnax CT1EAYET BLIYWMCNATE MO dopmynam tmm = 0,9tmin,5o, fovas™ 0=9tmax,50’
rae fin 50 Y tnax 50 — MUHMManNbHas U MakcumanbHas TeMneparypbl Bo3gyxa, abconoTHbIe 3HaYeHus KoTo-
pbiX I'IpéBbILLIaI-OT’CFI OAOWH pa3 B 50 net.

CpefHue cyTouHble TemMnepaTypbl HapyXHOro Bosdyxa B Tennoe f,, 1 XOnoAHoe t,. Bpems roga ans
NOA3EMHOW YacTy COOPYXEHU cnefyeT onpefensTs no popMynam:

toc = tmin(h); (34)
fow = max(hy (35)
rae tyin(h) n t,,.(h) — cpeaHss MUHMManbHas U MakcumarbHas TeMnepartypbl NMoYBbl Ha rMybrHax (no Bbi-

TSKHBIM TEpMOMETpaM), NPUHMMAaEMbIe B 3aBMCMMOCTW OT rMy6GuHbI h 3anoxeHus
NOA3EMHOM YacTh COOPYXEHWUA UMW NO AaHHbIM CryX6 No rMapoMeTeoposniornm 1 Mo-
HUTOPUHIY OKpYXatoLlel cpedpbl rocyaapcTes — uneHos EASCS).

1) B Pocewiickoin ®enepauun aeiictayeT CIM 20.13330.2016 «CHwlM 2.01.07-85* Harpyaku 1 BoaaeicTeus» (kap-
Tbl 4 1 5, npunoxeHue E).

2) B Poceuiickoii ®enepauun geicteyet CM 131.13330.2020 «CHuMM 23-01-99* CTpouTtensHas KNMMAaTonorusy
(tabnuua 5.1).

3) B Poccuitckoit Peaepauumn — B COOTBETCTBUM C AaHHLIMK Pocrugpomera.
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I'IpM pacyeTax I'IO,D,EE.‘MHOF'I 4acTtu COOpy}KEHMPI cnegyet NpMHNMaThb
0, =0,=05=0,=05=0.
I'Ipm FJ'Iy6VIHaX Gonee 5m CYTOYHbIE N CE30HHbIE USMEHEHUA TeMNepaTypbl NMNOYBbI ONYCKAETCA HE Y4HU-

TbiBaTb.

Mpumeyvarnunn

1 Tpu oTCYTCTBUN AaHHBIX ANA MECTa CTPOUTENbCTBA 3HAYeHUsa A, Ay, L (h) 1 tmax(h) crenyeT npuHUMaThL no
[aHHBLIM cry6 No MMOPOMETEOPONOr U MOHUTOPUHIY OKpYXKalolLieil cpeabl rocyaapcTe — yneHos EA3C!) unu no gak-
HbIM N8 BnvKarllero ykasaHHoro B Tabnuuax HaceneHHoro nyHkTa.

2 [MpomexyTo4YHble 3Ha4YeHnsa Ana rmybuHel h onpeaenanT MHTepnonaAuuei.

14.5 Mpupawexun 0, 1 05 °C, cneayet onpeenats No hopmynam:
0,=0,05pS
05 = 0,05pS

max/: (36)

max(1 = K), (37)

roe p — KoaddUUMEHT NOrMOLLEHWSA CONHEYHOM pagnaL i MaTtepuanomM HapyXXHOW NOBEPXHOCTH KOHCTPYK-
Lun, NpuHMMaemMsbliid no Tabnuue 23;
S — MaKcuUMarnbHOe 3HaYeHue cyMmMapHoW (NpsiMoii, pacCeAHHOM U OTPaXXEHHON ) CONHEYHON paauauum,

max
Bt - H/Mz, NnpuHUMaemMoe Onsd ropu3oHTanbHbIX I'IOBEpXHOCTEI;l — no TEIGJ'IMLIE 24, nnsa BEPTUKalb-

HbIX MOBEPXHOCTEN pa3nnM4yHoON opueHTaumm — no tabnuue 25;
k — Ko3thdULMEHT, NPUHMMaeMbI Mo Tabnuue 26.

Tabnuua 23 — KoadhpuUuMeHTbl NOMMOLLEHUS CONHEYHOW paguaumMm MaTepuanom HapyHOW NOBEPXHOCTM orpaxaa-
HOLLEH KOHCTPYKLIMK

MaTepuan HapyXHOW NOBEPXHOCTU OrpaxaatoLLen KOHCTPYKLMK Koatpqouqmey T NOMOLUGHYA
COMHEeYHOW paguaumu p
AnNKOMUHWIA 0,50
XpU30TUNLEMEHTHbBIE MUCTLI 0,65
AcdansrobetoH 0,90
BeToHbl 0,70
[epeBo HeokpalleHHoe 0,60
3alWmTHbIA CNol pynoHHOW KPOBMW U3 CBETNOrO rpasBuna 0,65
Kvpnuny rmmnHAHBIA KpacHbIn 0,70
Kvpnuny cunukaTHeIN 0,60
O6nuuoBKa NpUPOAHLIM KAMHEM BenbiM 0,45
Okpacka cunukaTHaa TeMHO-cepas 0,70
Okpacka naBecTtkoBan benan 0,30
Mnutka obnnuoBOYHAA Kepamudeckas 0,80
[MnuTKka obnuuoBoYHanA CTEKNSHHAA CUHSAS 0,60
[nuTka obnuuoBoYHas Benas N nanesas 0,45
Py6epoug ¢ nec4aHow NockINKou 0,90
Ctanb nucToBas, okpalleHHas benon kpackomn 0,45
Crane nucToBas, oKkpalleHHas TEMHO-KpPacHOM Kpackom 0,80
Crane nucToBan, OKpalleHHanA 3eNeHoW KpacKom 0,60
Ctanb kpoBenbHaa OUMHKOBaHHAaA 0,65
Crekno obnvuoBoYHoOe 0,70
LTykaTypka n3eectkoBas TEMHO-Cepas UMM TeppakoToBas 0,70
LtykaTypka uemeHTHas ceeTno-ronybas 0,30
LTtykaTypka ueMeHTHas TEMHO-3eneHasn 0,60
LUrykaTypka uemeHTHas KpemMmoBas 0,40

1) B Poceuiickoit deaepauun — B COOTBETCTBUM ¢ AaHHLIMU PocruapomeTa.
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Tabnuua 24 — CymmapHas conHedHas paguaums (NpsMasa U paccesHHas) B Uiofe Mecsle Ha ropu3oHTarnbHy no-
BepxHocTs nNpu BeaobnayHom Hebe, BT - u/M? (MakcumanksHas Jyacosas cymma)

[eorpadchuyeckas wupora, rpag. c. W.

38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68

987 | 968 | 950 | 931 | 913 | 895 | 876 | 858 | 839 | 821 | 803 | 784 | 766 | 748 | 729 [ 711

Tabnuya 25— CymmapHasa conHeyHas pagvauns (NnpaMas, paccesHHasl U OTpaXeHHas ), NocTynawLwasa B uone me-
csAlle Ha BepTUKamnbHYIO NOBEPXHOCTL Npu BesoBnadHom Hebe, BT - u/mM2 (MakcUManbHas Yacoeas cymmMa)

[eorpachmuyeckas wupoTa, rpagd. c. Ww.

38 40 42 44 46 48 50 52
KOxHast opueHTaums 389 415 440 465 490 51 540 566
BocTtoyHasa 1 3anagHasi opyeHTaumm 21 3T 742 748 754 760 765 771
CeBepHas opueHTauums 209 209 205 203 204 206 211 219

[eorpadhuyeckas wnpora, rpag. c. Ww.

| 54 | 56 | 58 | 60 | 62 | 64 | 66 | 68
KxHas opueHTaums 591 616 641 666 691 717 742 767
BocToyHas 1 3anagHasi opreHTaLuu 777 783 789 794 800 806 812 817
CeBepHas opueHTauus 22 240 254 27 288 309 331 356

Tabnwuua 26 — 3HayeHus KoadpduumeHTa k

KoHCTpyKkumnn 3a0aHni KoadbcpmumeHT k

MeTtannuyeckne 0,7

KeneaobeToHHbIEe, BETOHHbIE, apPMOKaMeHHbIE U KaMEHHbIE TOMLLMHOM, CM:

oo 15 0,6
ot 15 go 39 0,4
cBbille 40 0,3

14.6 Haqaanylo TeMnepatypy, COOTBETCTBYHLYH 3aMbIKaHWO KOHCTPYKUWK UKW €€ HacTW B 3aKOHYEH-
HYH CUCTEMY, B TENnnoe tOW 1 XonogHoe tOC BpemMd roga cnefyet onpenendartb no cbopMynaM:

tow = 0.8ty + 0.2f;; (38)
toe = 0.2t + 0,8, (39)
rne tl' tVII — MHOroneTHue cpegHne Mmecd4Hble TeMnepartypbl BO34yXa B AHBape U nwne, npuHnmMmaemMble 4nA

Hag3eMHON YacTW COOPYXEHUA B COOTBETCTBMM C TpebOBaHUSIMW HOPMAaTUBHBIX AOKYMEHTOB
rocygapcTs — yneHos EASCY).

[ns nogszemMHoON YacTu COOPYXEHUIA tvu =t h); z‘I =t

min(

h).

max(

MpuMmeyaHus

1 TNpw HaNUuYUKU OaHHLIX O KaneHaapHOM CPOKE 3aMbIKaHUs KOHCTPYKLUWMW, Nnopsake npovasogcTea paboT v apyrux
HavanbHylo TeMnepaTypy AOMyCKaeTCH YTOYHATL B COOTBETCTBUM C STUMU JaHHBIMW.

2 [Npu oTCyTCTBMM OaHHBIX ANA MECTa CTPOWUTENLCTBA 3HAYEHWH f, t, NPUHUMAIOT MO AaHHbIM Cnyx6 no rugpo-
METEOPONIOTMA U MOHUTOPUHIY OKPYXAILLEH cpenbl rocyaapcTe — uneHoe EA3C2) unu no gaHHeiM Ans Grvxaiiero
HaceneHHoro NyHkTa.

1) B Poccuiickoit henepaunm geiicteyet CM 131.13330.2020 «CHulM 23-01-99* CTpowTenbHas KIMMaTONorus»
(tabnuua 5.1).

2) B Poccuiickoit deaepalium B COOTBETCTEMM € AaHHLIMU Pocrugpomera.
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14.7 TemnepartypHble KNMMMaTU4ECKMEe BO3OENCTBUA C NOHUXEHHBIMU HOPMaTUBHLIMW 3HAYEHUSIMU HE-
06xoanMmo ycTaHaBnmeaThk B COOTBETCTBUM C ykasaHuamu 14.2—14.6 npw ycnosuu: 6, = 6, =05 =0, =05 = 0;
tew = tVII’ tec = t1'

14.8 KoabpWUMEHT HAaeXHOCTV MO HarpysKke y; Ans TeMnepatypHbIX KNMMaTUYeckux BO3AencTenn At
1 9 cnefyeT NpUHMMAaThL paeHbIM 1,1.

15 Harpy3ku oT B3pbIBa

15.1 O6wue nonoxeHun

15.1.1 BapbiBHbIE HArpy3ku crieqyeT OTHOCUTE K HOPMUPYEMBIM (MPOEKTHLIM) 0COBbIM BO3OENCTBUAM B
TOM Chny4ae, eciin pacHeTHble 3Ha4YeHWs UX NapameTpoB W pacrnpeneneHue no rnoBepxHoOCTU U (Mnu) obbemy
COOPYXEHUA YCTAHOBMEHbl B HAacTOALWEM CTaHAapTe, HOPMaTMBHbIX AOKYMEHTax Ha NPOEeKTMPOBaHWEe KOH-
CTPYKUWMA UMK 3aaHUK HA NPOEKTUPOBAHNE.

15.1.2 Mepe4veHb B3pbIBHbIX HArPY30K M X NapamMeTpoB, Y4MThIBAEMbIX AN 30aHUA 1 COOPYKEHWIA Knac-
ca KC-3, a Takke 3gaHuii knacca KC-2 ¢ maccoBbiM npebbiBaHuem nwogei (no knaccudgpukavumn MOCT 27751)
yCTaHaBMNMUBAKOT B 33aHUN HA NMPOEKTUPOBAHME.

15.1.3 lMpn NpoeKTMpoOBaHUM COOPYXKEHWUW TpaHCMOpTa U KM3HeoDecneyeHWs HAcCeNeHHbIX MYHKTOB
cnegyeT y4YuTbiBaTb BO3MOXHbIE NOCNEACTBUA OeNCTBMA B3PbIBHLIX HArpy30K B KOMOWHALWUW C OPYTUMU OCO-
BbIMW BO3OENCTBUAMM, COMYTCTBYOLLMMN B3PbIBY.

15.2 BHYTpeHHWUI B3pbIB

15.2.1 B3pbiBHble BO30eNCTBUA HEOBXOAMMO YYUTbLIBATL NPW MPOEKTUPOBAHWUM 30AHUA M MHXEHEPHbIX
COOPYXEeHUI C rasocHabeHueM, OnacHbIX MPOU3BOACTBEHHbLIX 00LEKTOB ¢ obpalleHnem HeTU U HedTe-
NPOAYKTOB, @ TaKXe NpeAHasHaqYeHHbIX OANA XpaHeHWa UNu TPaHCNOPTUPOBAaHUA B3pblBYATLIX BELLECTB (Ha-
npuMmep, xMMuyeckne nabopartopun, DyHKepbl, KaHanM3aunoHHEIE CUCTEMbI, AOPOXKHbBIE W KEeNe3HOLOPOXKHbIe
TYHHENMN).

Hecyuine KOHCTPYKUMM YKa3aHHbIX COOPY>XEHWI criegyeT NMpoeKTUpoBaTb Takum obpasom, 4Ttobbl uc-
KNHYNTE BO3MOXKHOCTb NPOrpeccupyoLLero obpyLleHns B pe3ynsraTte B3pbiBa BHYTPW MNOMELLEHWIA.

15.2.2 B3pbiBbl raza BHYTPU 3aMKHYTbIX MOMeLLeHWA 6e3 NnpoemMoB

B kauecTBe pacyeTHOM Harpysku npu B3pbiBax rasa B 3aMKHYTbIX NYCTbIX NOMeLleHusx (bea okoH, aBe-
per U T. 4.) C paBHOMNPOYHLIMU OrpaXaeHUAMU HE0BXOOMMO YUMTLIBATE MaKCUMarbHOE CTaTU4eCcKoe AaBne-
HWEe Ha HecyLL/e U OTpaxKaaLLNe KOHCTPYKUKMK, NpuHMMaemoe paBHeiM 1,1 MMa.

YKka3zaHHOe 3HaJYeHWe B3pPbIBHOW Harpys3ku AOMYCKAeTCH YTOYHATL B 3a4aHMM Ha NPOEKTUPOBaHNE B 3a-
BMCUMOCTM OT Ha3Ha4YeHWA NOMELLEHWA 1 COCTaBa B3PbIBOOMNACHOW TOMMUBOBO3YLLIHOW CMecH.

B3pblBHbIE BO3AEMCTBUA JONYCKAETCA paccMaTpmuBaTh Kak paBHOMEPHO pacnpeienieHHoe JaBneHue no
nnowagu orpaxaeHus.

B 3aMKHYTbIX 3arpOMOXAEHHbIX NMOMeLLeHUsIX 60Mblworo o6bema UM MHOFOKOMHaTHbBIX NMOMELLEHWsX B
KayecTBE pacyeTHOW Harpysku HeoBXoOMMO yYMTEIBATL MakCUManbHOe CTaTMYeckoe AaBMeHWE Ha Hecyllne
W orpaxgarolime KOHCTPYKLUKW OT BHYTPEHHErO B3pLIBa, NpuHMMaemoe paBHeiM 3,0 MIMa, B Tom cnyyae, ecnu
MWHMMAanGHLIA pa3mMep NoMelleHus L (AnuHa, BeICOTa, LUMPWHA) YOOBNETBOPAET COOTHOLIEHWHD

L>7A, (40)

roe A — ANWMHAa 4eTOHaLWMOHHOW AYeikM TONMMBORO3AYLLHON CMecH, M, NS YCNOBUIA B NOMELLeHUN (Havanb-

Has TemnepaTtypa, aBneHue, XMMUYecknii CocTas), onpeaensemas B 3a4aHun Ha NpoekTUpoBaHue.

15.2.3 B nomeweHusx kateropuin A n b no FOCT 34737—2021 (npunoxeHune A, Tabnuua A.2) no B3pbl-

BOMOXaPHON U NOXapHOW ONacHOCTU criegyeT npedycMaTpuBaTth HapyxHble nerkocbpackiBaeMble orpaxaaro-

LiMe KOHCTPYKLMK, KOTOPLIE CrieflyeT BbINOMNHSATL B COOTBETCTBUM C TpeBoBaHWAMM HOPMATUBHbLIX JOKYMEHTOB
rocygapcTte — 4neHoBs EADC.

15.3 BHelwHW B3pLIB

15.3.1 Tpw B3pbIBE B OTKPLITOM MPOCTPAHCTBE (BHELUHWIA B3PbIB) KOHOEHCUPOBAHHbLIX B3PbIBYATLIX BE-
LECTB UMK TOMIMBHO-BO3OYLUHbIX CMECEN Ha 30aHUS U COOPYXEHUS OENCTBYHOT Harpy3ku, UHULUUPOBAHHbIE
BO3AYLUIHOW yAAPHOW NN B3PLIBHOW BOIMHON, KOTOPbIE HEOBXOOUMO YYUTEIBATL NMPU MPOEKTUPOBAHUN.
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OCHOBHBIMU pacyeTHLIMU NapaMeTpami Harpysku npyu BHeLWHEeM B3pbiBe B aTMocdepe ¢ HavanbHbIM
AaBNeHueM p,, ABMAIOTCA CreayloliMe napameTpel, onpeaenseMbie no Npogunio AaBneHns-Bpems B 3aaaH-
HOW Touke p,(t) Bes yueTa B3aUMOAeNCTBUA C pacCMaTpUBaeMbIM (MPOEKTUPYEMbIM) 3AaHMEeM, COOPYKEHUEM:

- MaKcumarnkHoe (nnkosoe) 3beITouHOoE AaBneHue B Nafalollel Y1apHOA/B3PbIBHOM BOMHE P, .. ;

- MPOJOMKUTENBHOCTL (hasbl CKaTUs 1;

tp

- UMNynbC askl cxkatva g = J-[p,;(t)—po}dt.
0

YKasaHHble XapaKTepucTUKK, a Takke B1g BO3OencTBuA (yaapHas unu B3pbiBHasi BOMHA) ycTaHaBnvea-
0T B pesynbTaTe KONMWYecTBEHHOW OLEHKW pUCKa B3pbiBa TOMMMBHO-BO34YLUHbBIX CMecel, pa3pbiBa obopyno-
BaHusA, paboTtatowero nog M3bbITOYHbIM AaBrNeHUeM ((PU3MHECKUHA B3PbIB) MW B3PbIBYaTLIX BELLECTB.

Opyrve nopaxatouwmne dakTopbl Npu BpbIBe (Hanpumep, AelCTBUE OCKOMKOB B3PLIBHOMO YCTPOWCTEA,
0ONOMKOB pa3spyLlUeHHbIX 06HLEeKTOR, HAXOAALWMXCA MEXAY INULEHTPOM B3pbiBa M COOPYXKEHWEeM, OCKOIKOB
OKOHHBIX CTEKON, ABepell, NepeKpbITU, NOKPLITUA, Neperopodok U T. A4.), Bbl3BaHHbIE BO3MOXHLIM pa3pyLue-
HUEM 3MeMEeHTOB KOHCTPYKLUWUIA, CrieayeT YUMThIBaTL NpU pa3paboTke cUCTEMbI NPEBEHTUBHLIX Mep, yMeHbLUa-
IOLLMX PUCKIA AN XKU3HM W 300POBLA NIOLEN U CHMKAOLWMX BO3MOXHBLIA 3KOHOMUYECKUiA yiLepb.

[na s3gaHuid ¢ npoemMamu criefyeT Y4nTbiBaTh Takke BO3OEWCTBUS OT BHELLHENO B3pbiBa Ha BHYTPEHHMWE
3MEMEHTLI KOHCTPYKUWIA. [1pKM 3TOM pacHeTHOe 3HadYeHue SKBMBANEHTHOW CTaTUYeCKON B3PbIBHOW Harpysku,
OeNCTBYIOLLEN B CTOPOHY, MPOTMBOMOMOXHYIO Harpyskam Ha (hpOHTanbHYyH MOBEPXHOCTb, ONPEAensoT no
dopmyne:

pb,f = O*2pmaxkd’ (41)

rae ky — KoathMULMEHT OUHAMUYHOCTU (cm. 15.3.4).

HarpysaKky oT BHellHero B3pbiBa, AeACTBYIOLLYK Ha BbICTYNAaKLMe YacTu HApyXHbIX CTEH B MecTax pac-
NONOXEHUS BXOLOB, HA CTeHbl Tambyp-Linio30B W TambypoB, Ha Orpagallimue KOHCTPYKLUMW aBapUnHbIX
BbIXOLOB WM 3allMTHO-repMEeTUYeckue OBepu, CneayeT NpuHMMaTtb B COOTBETCTBUM C TpeboBaHUsMW HOp-
MaTUBHbIX JOKYMEHTOB roCcyaapCTB — YJIEHOB EA3CY.

PacyeTHble 3Ha4YeHWA B3pbIBHbIX Harpy3ok npueegeHbl B 15.3.2—15.3.4. YkazaHHble 30ecb 3Ha4YeHus
B3PbIBHbIX HArpy3oK AOMYCKaeTCHa YTOYHATb C Y4ETOM M3MEHEHUS napaMeTpPoB BO3AEWCTBUS BO BPEMEHW Ha
OCHOBE [JWHaAMW4YEeCcKOro pacyera 34aHui U COOPYXEeHUA MeTogaMyu YMCMEHHOTo MOLENUPOBAHWUS (BbIYUCTIW-
TENMbLHOW TMAPOAMHAMUKK) MyTEM PELLUEHWNSA COMNPSKEHHOW 3a0adu B3anMOOEeNCTBUA yOApHOW/B3PLIBHOW BOM-
Hbl M BO3HUMKAIOLLLETo NPW B3pbIBE TEYEHUA cpebl CO BCEM 34aHWEM (COOPYXXeHWeM) B LIeNoM, MpUHMMAas Npu
3TOM BO BHUMaHWe oTpaxeHue, ormbaHue v NPOHUKHOBEHWE BOIMH BHYTPb 34aHWS (NpU HanuM4yMu TakoW BO3-
MOXHOCTH).

15.3.2 B 3aBucuMOCTU OT POPMbI U XapaKTepHbIX PasMepoB KOHCTPYKUWMW B pacyeTHble 3Ha4eHus
B3PbIBHbLIX HArpy3oK p, CNeayeT 3aaasath, MCMOMb3ys OOHY U3 Tpex Moaene:

a) [Onsa NMHeMHbIX COOPYXEeHUA I 3NIEMEHTOB KOHCTPYKLMIA, UMEIOLMX MUHUMANbHbIA XapaKTepHbINA
pa3mep B < 0,3 M B HanpasrneHuy, NepneHanKkynsapHoOM K ABUXEHUIO B3PbIBHOW UMK YOAPHOW BOMHbI, HATPY3KY
P}, PaccMarpuBaioT Kak cuny oboBOro CONpOTUBNEHNS Py 3MEMEHTa KOHCTPYKLIMK:

Pa = KgCqQ0; (42)
P2
= 2=5¢1 43
qO 7p0+pmax ( )

rae g, — AMHaMU4eckoe [aBreHue;
Gy — koachhnuMeHT NoboBOro cConpoTUBNEHUS, NPUBEAEHHLIR B Tabnuue 27;
kd — KO3(hPUUNEHT OUHAMUYHOCTK, NPUHMMaeMblA cornacHo 15.3.4;
Py — atMmocdepHoe AaBneHne, NpUHUMaemoe paBHbIM 101,325 kMa.

Harpyaky oT BHelHero B3pbiBa, JENCTBYIOLLYI0 Ha BbICTYNAaKLWME YacTu HapyXXHbIX CTEH B MecTax pac-
NONOXEHUs BXOA0B, HAa CTeHbl TaMByp-LUNi30B U TamOypoB, Ha OrpaxaaroLine KOHCTPYKLWKM aBapuiAHbIX Bbi-
XOOO0B M 3aLMTHO-repMeTUYeckue OBepu, creayeT NpUMHUMaTh B COOTBETCTBUKM C TpeboBaHWsIMW HOPMAaTUB-
HbIX JOKYMEHTOB rocyaapcTB — YJIEHOB EA3CY.

Harpyaky oT BHellHero B3pbiBa, JENCTBYIOLYK Ha BbICTyNaLWmMe YacTu HapyXHbIX CTEH B MEcTax pac-
NONOXeHUs BXOAOB, Ha CTEHbI TamByp-LUnto30B U TamBypoB, Ha orpaxaakLLMe KOHCTPYKLUN aBapUAHBIX Bbl-

1) B Poccuiickoit ®enepaumnn gencteyet CI 88.13330 «CHuMM 11-11-77* 3alyuTHble COOPYXEHWUS rpaaaHCKoi
0BOpPOHBLI».
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XOOOB W 3alUUTHO-repMeTnieckue OBepw, crenyeT NpuHMMaTh B COOTBETCTBMU C TpeboBaHWAMU HOpMaTKB-
HbIX AOKYMEHTOB rocyaapcTs — uneqos EAQCT.

Tabnuua 27 — KoadhdwmumeHTbl NoboBOro ConpoTUBIEHUS

HanpasneHwe asvKeHWUA B3PLIBHOW UMK YAAaPHOW BOMHbI | dopma anemeHTa | KoadhdpuumeHT NoboBoro ConpoTMeNeHus ¢,
-
BB 2,0
2,0
1,2

Lna Apyrmx reoMeTpu4ecknx oopm KO3 ULVEHT Cy ONPELENsioT B paMKax Hay4HO-TEXHUYECKOro Co-
NMPOBOXAEHWA NMPOEKTUPOBAHMA.

6) [Ona npocTpaHCTBEHHBIX 30aHWIA U COOPYKEHWIA BbICOTON H > 3 M, MMeIoLMX MPSMOYTronbHY0 hopMy
B MraHe 1 XxapakTepHblid pasmep B > 3 M B HanpasneHuy, nepneHankynsapHoM K BUXEHUIO B3PbIBHOW BOJHEI
(cM. prcyHoK 13), pacyeTHble 3Ha4YeHUs B3PbIBHON HArpy3ku p, onpefensoTcs cneaywmm obpasom:

- ANs PPOHTANbHON NOBEPXHOCTN COOPYKEHMS

Pp= kdps’f; (44)
- NSl ocTanbHbIX (He (PPOHTAmMNBHLIX) MOBEPXHOCTEN COOPYKEHMI
Pp = kqps o (45)

TAe Pg ¥ Pg o ONPEAENsIoT No chopmynam (47) n (48) cOOTBETCTBEHHO;
k, — onpegenexo B 15.3.4.
MpumeyvaHus
1 Harpysku pg ¢ M pg o NPUKNAALIBAIOTCA N0 HOPMANM K COOTBETCTBYHOLLEN NOBEPXHOCTU COOPYKEHWUA (CM. PUCYHOK 3).

2 [ins 3paHnit 1 COOPYXKEHMIA HEMPSIMOYTOMBHOV TEOMETPUIECKON (DOPMbI HArPY3KU D¢ U Pg  ONPEAENSIOT B pam-
Kax Hay4YHO-TEXHWUYECKOTO CONPOBOXKAEHUSA NPOEKTUPOBAHMS.

B) NSl COOpPY)XEHWIA UK 3MEeMEHTOB KOHCTPYKLMA, UMEIOLLMX XapakTepHbih pasvep 0,3 M<B <3 M, B
HanpasrneHun, NepneHauKyNsapHOM K ABWKEHWIO B3PLIBHOW UK YAAPHOW BOJHbI, BEIIUYUHY P, ONpefensiot
no doopmyne:

P = Ky(Ps £+ Py, (46)
rae Py W pg f ONPEAEensoT cornacHo gopmynam (42) n (47) COOTBETCTBEHHO;
ky — K03MdUUMEHT AMHAMUYHOCTHK (cM. 15.3.4).

15.3.3 Pac4eTHble 3Ha4eHus napameTpoB Pg s WU Pg o B3PbIBHbIX HArpy3oK onpeaensioT cneaylowmm
obpasom:

4p +7pg .
Por=2—"M "D p : 47
s.f Proax + 7Po max ( )
l'Ds,O = VPmax * Celos (48)

roe v — KoadppuumeHT ocrnabneHusa B3pbIBHOW WM yAapHOW BOMHbI 4151 KOHCTPYKUWMW ONWHOW (CM. pucCy-
HOK 4); npu Lb/.'_ > 10v npuHumatoT 0,95;

1) B Pocewitckoin ®epepauumn geicteyet CIM 88.13330 «CHuM 11-11-77* 3alwuTHble COOPYKEHUS rpawaaHCKoi
0BOpPOHbI».
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Co — KO3(humumeHT, onpedensemMbii no Tabnuue 41;
gp — AvHaMuyeckoe AasrieHue, onpegensemoe no dopmyne (43).

ps,o pS,O

A

A J
4
h J

< L )

i ps,c H $ ps,f > = ps,o H

<
b < > <

h 4
J

A 4
3

:> Pss

.

>r Y W W W SITTPTT7777 777777777777 77777 7777
p 5,0
7777 7777
p 8,0

A
-

I___> Pes[ | peoB

A A A A A A A A A

A

A

Ps.o
L

PucyHok 3 — HanpaBneHus geficTBUA B3PbIBHbIX BO3AENCTBUA

1,0
™,
f/
,d"'
0,5 _//
Y A
/
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/)
0,2
0,1 ‘
0,1 0,2 05 10 2,0 5,0 10,0 L,iL

PucyHok 4 — 3aBucumocTb koadduuneHTa ocnabneHns B3pbIBHOW BOMHBI OT OTHOLUEHUA ANUHBI KOHCTPYKLMMK
1 XapaKTepHOM OMNWHbI B3PLIBHOW BOMHLI Ly
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Tabnuuya 28— 3HaveHnUsa KoaOUUNEHTA CONPOTUBIEHUSA C,

AurHamu4eckoe nukosoe aasnexne p..., kMa KoathduumeHT BOKOBOTO CONPOTUBNEHNSA C,
0—175 0,4
175—350 0,3
>350 0,2

XapakTepHy AnuHY B3PbIBHOW BOMHLI Ly U XapaKTepHY ckopocTb V (hpoHTa B3pLIBHOIW BOMNHLI Onpe-
gensoT no hopmynam:
Ly = th; (49)

V = a [1 + —6"7’;;“ J (50)

rae ag = 344 m/C — CKOpOCTb 3ByKa B BO3AyXe.

15.3.4 3HaueHve KoappULMeHTa AMHAMUYHOCTH Kk ; AN PacYeTHbIX B3PbIBHbIX HArPY30K, yKasaHHbIX B
nepeuncnenusx a) u B) 15.3.2, npn pacuyeTe Ha OeACTBUE B3PbIBHLIX BOMH cneayeT NpuHUMaTh paBHeiM 1,5;
NpW pacyeTe Ha OeNcTBMe YaapHbIX BONMH — paBHbIM 2,0; ans noboro Tuna pacyeTHbIX B3pbIBHBIX HAarpy3ok,
YKa3aHHbIX B nepedvucnerdnn 6) 15.3.2, — pasHbim 1,0.

MpumeyaHue — HucneHHsle sHa4eHUA KOIDPUUMEHTA OUHAMWUYHOCTY K, AOMNYCKABTCHA YTOUHATE Ha OCHOBE
pe3ynsTaToB AMHAMUYECKUX PACHETOR COOPYKEHWIA Ha B3PbIBHbIE BO3AEWCTBUS C YYETOM UX U3MEHEHWS BO BPEMEHMU U
OOMYyCTYMOTO YPOBHS MOBPEXOEHWA KOHCTPYKLWIA.

16 lNpoumne Harpy3ku

HarpysKM M BO3OENCTBUSA, HE BKMIOYEHHbIE B HACTOALLMMN CTaHaapTt (CI'IE‘LI,MaJ'IbeIe TeXHONnorm4yeckue
Harpya3ku, BM6paLlJ/IOHHbIe Harpy3km OT BCeX BMAOB TpaHCnopTa, BIaXHOCTHbIe U yCagO4YHble BO34ENCTBUA,
Harpy3ku, co3gaBaemMble NoXapoM, Harpy3ku OT OTIOXeHWA HpOI/I:BBO,ELCTBEHHOiT’I nbin, OT BYNKaHWYeCKOro
nenna, necka B NYCTbIHHbIX paﬁOHax), YCTaHaBNMBakKT B UHbIX HOPpMaX NPOEKTUNPOBaHWA CTPOUTESTbHbLIX KOH-
CprKLI,MI?I, 3adaHWK Ha NpoeKTupoBaHWe Ul B pekoMmeHaauunsx, pa3p360TaHHbIX B paMKax Hay4YHO-TEXHU4Ee-
CKOro conpoBOXOeHWA.

17 Mpornbbl n nepemeLeHnA

Hopwmbl HacTosiwero pasgena ycTaHaBnuMBalT MnpegenbHble Mporvbbl U NepemMeLleHnss Hecylwmx |
orpaKaaLLMX KOHCTPYKLUWIA 30aHWiA U COOPYXXEHU Npu pacyeTe Mo BTOPOM rpynne npeaenbHbIX COCTOSHUI
npy AeiCTBUM CTAaTUYECKUX Harpy3okK.

MpumevyaHune — TpeboBaHWs MO orpaHNYEHW YPOBHA KonebaHui KOHCTPYKUMIA YCTaHaBMMBalT B HOpmax
NPOEKTUPOBAHWUS, CAHUTAPHBIX HOPMaXx UMK 3a4aHUK Ha NPOeKTUPOBaHWE.

MonoxeHwna HacToAWero pasgena He pacnpoCTPaHAKTCA Ha ONopbl BO34YLUHbIX NUHWIA anekTponepeaa-
YW, OTKPLITLIX pacnpedennTenbHbIX yCTDO];ICTB M aHTEHHbIX COODy}KEHVII;I CBA3N.

17.1 O6wue ykasaHus

17.1.1 Mpwn pacyeTe CTPOUTENLHLIX KOHCTPYKLWIA JOMKHO ObITh BLIMOMHEHO YCIOBUE
rLE, (51)

roe f — nporub (Beirmd) U nepeMeLLeHNe 3NeMeHTa KOHCTPYKLUUW (MNM KOHCTPYKLWMW B LLenom), onpeaensie-
Mble C y4eTOM (DakTOpPOB, BUAIOLWMNX HA UX 3HAYEHWS, B COOTBETCTBUN C NpUNoxeHnem XK;
f, — npenenbHbIi Nporut (Beir6) unu nepeMelLieHne, ycTaHaeBnBaemMble HacTOAWNMU HOPMaMK.

PacueT HeobxogMMo NPOBOAWUTL MCXOAS U3 creayLux TpebosaHmit:

a) TexHornoru4yeckux (obecneveHne yCroBuUil HOpManbHOW SKCNnyaTaLumMmM TEXHOMOTMYEeCcKoro MU NoasLem-
HO-TpaHCNopTHOro 0b60pPYAOBaHMS, KOHTPOMNBHO-U3MepUTENbHbBIX NPUOOPOB U T. 4.);

6) KOHCTPYKTUBHBLIX (0BecneyeHue LenoCTHOCTM NPUMBIKAKLWWX APYT K APYrY 3MeMeHTOB KOHCTPYKLMIA
N ux cTbikoB, o6ecneyeHne 3a0aHHbIX YKMNOHORB);
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B) hM3Monormyecknx (NpegoTepalleHne BpeaHbiX BO3OEeNCTBUMIA W OWYLIEHWA ANCKOMAOpTa Npy Kone-
BaHusnAx);

r) acTeTuKo-ncuxonorudeckux (obecnedyeHne BNaronpuUATHBLIX BMNe4YyaTNeHWin OT BHELUHEero BMAa KOH-
CTPYKUWIA, NpefoTBpaLLeHMe OLLYLLIEHWUS] ONMAaCHOCTH).

Kaxgoe 13 ykazaHHbIx TpeBOBaHUA OOMKHO BbiTh BLINMOMNHEHO NPY pacyeTe HE3aBUCMMO OT APYTMX.

17.1.2 PacuyeTHble cUTyauuu, Ans KOTOpbIX cnefyeT onpenenaTs npormbbl U nepemMeLLeHuns, CoOOTBET-
CTBYIOLLME UM Harpy3ku, a Taike TpeboBaHus, KacalLmecs CTPOMTENLHOIO nogbema, npusegeHsl B XK. 1.5,

17.1.3 lpornbbl 3NEMEHTOB KOHCTPYKLWA HE OrpaHU4MBalOTCA UCXOAS M3 3CTETUKO-TICMXOMOTMYeCKUX
TpeboBaHun, ecnu He yxXy[wawT BHELHUIA BUI, KOHCTPYKUMA (HanpuMep, meMBpaHHble NOKPbITUSA, HAKMOH-
Hbl€ KO3bIPbKKM, KOHCTPYKLWW C MPOBWUCAIOLLMM UMW NPUNOOHATHIM HUXHWUM MOSICOM) UMW €CNK 3N1eMEHThI KOH-
CTPYKUMIA CKpbIThI OT 0630pa.

M puMmedaHUue — LLBJ'IOCTHOCTI: KpPpOBENBLHOINO KOBpa ONA BCeX TUNOB I'IDKpbiTMﬁ cnenyet obecneymBaTbh KOH-
CTPYKTUBHBIMW MepOnpuATUAMN (Hanpmmep, Mncnonb3oBaHWeEM KOMMEHCATOpPOB, CO30aHMEM HepPa3pe3HOCTU 3NeMEHTOB
I'IOKpblTMFI), a He NoBblLeHWeM XeCTKOCTHU HeECYLWUX IaneMeHTOB.

17.1.4 TpornBbl 3NeMeHTOB NMOKPLITUA A0MKHbI ObiTh TAKMMK, YTOOLI, HECMOTPS Ha UX Hanu4une, bbin
obecneyeH ykNoH kpoenu He meHee 1/200 B ogHOM M3 HanpaeneHui (KpOMe Cry4aeB, OFOBOPEHHbIX B APYIUX
HOPMaTUBHbIX AOKyMEHTax).

17.1.5 KoadhdpuUMeHT JUHAMUYHOCTKU OMF HArpy3oK OT MOrpysqynKoB, 3MEKTPOKApOB, MOCTOBLIX U MOf-
BECHbIX KpaHOB crnedyeT NMpMHUMaTh paBHbIM eduHuLEe.

17.2 MpepenbHble Nporubbi

17.2.1 MNpegenbHble Npornbbl 3NEMEHTOB KOHCTPYKUWIA MOKPBITUA WM MEepekpbITUiA, OrpaHnyYnBaemble
MCXO4A W3 TEXHOMOrMYeCKUX, KOHCTPYKTUBHBIX U (huamonornyecknx TpeboBaHwuii, crnegyeT OTCYMTbIBATb OT
M30rHyTOW OCK, COOTBETCTBYHOLLEN COCTOSAHUIO SIEMEHTA B MOMEHT MPUMNOXEHUS Harpy3Kku, OT KOTOPOW Bbl-
YUCNAKT Npornb, a orpaHMYNBaEeMble UCXOOS U3 3CTETUKO-NICUXONOrnyeckmux TpeboBaHum — oT NPAMON, Co-
e[VHAKLLEN ONopkl 3TUX 3aneMeHToB (cM. Takke XK.1.7).

17.2.2 PaccTosiHue (3a30p) OT BEPXHEN TOYKWU TEeNeXKN MOCTOBOMO KpaHa [0 HUKHEW TOYKM MPOrHYThIX
HECYLLMX KOHCTPYKUMIA MOKPLITUIA (MMM NpegMeToB, NPUKPENMEHHbIX K HUM) AOMKHO ObiTh He MeHee 100 MM,

17.2.3 MpepenbHbie NPornbbl ANA pasnMYHbIX pacyeTHbIX CUTYaLWi NpuBedeHbl B H.2.

17.2.4 3HadeHus npedenbHbix NPorMboB 1 NnepemelleHuid 30aHUi U UX OTOENbHbIX 9NeMeHTOB, OrpaHun-
YMBAEMble UCXOOS U3 TEXHOMOIMMYECKUX U KOHCTPYKTUBHLIX TpeboBaHWi, NpuBegeHsl B npunoxeHun M.

18 OcHOBHbIE NONOXEeHUS CENCMOCTOMKOro NPOeKTUPOBaHUA

18.1 Npu NpoeKkTMpoBaHNK 30aHN U COOPYHEHNI HAOMEeXNT:

- MPUMEHATHL MaTepuanbl, KOHCTPYKLMM N KOHCTPYKTUBHbIE CxeMbl, obecnedynBarLLne CHWXKEHUE CeWnc-
MWYECKUX Harpy3oK, B TOM YMCIe CUCTEMbI CEACMON30NALNN, AMHAMUYECKOTO AeMN(poBaHusa 1 apyrue ad-
heKTUBHbIE CUCTEMbI PEMYNIMPOBaHWUS CEACMUYECKON peakuum;

- MPUHUMATbL CUMMETPUYHbIE KOHCTPYKTUBHBIE U 0OBEMHO-NNaHWPOBOYHLIE PELLEHUS C PABHOMEPHBLIM
pacnpefeneHnem Harpy3ok Ha NepekpbITUS, Macc U XKeCTKOCTEN KOHCTPYKLWIA B MMNaHe U No BLICOTE;

- pacnonaraTtb CTbIKM 3NEeMEHTOB BHE 30HbI MaKCMMalbHBIX YCUMNUA, obecrnevynBaTe MOHONMUTHOCTL, Of-
HOPOZOHOCTb W HEMPEPbLIBHOCTb KOHCTPYKLUMWIA;

- NpegycMaTtpuBaTth ycroBus, obnerdarwllMe pasBuTue B 3NeMeHTax KOHCTPYKUWMA U UX COeOMHEHMAX
nnactudeckux gedopmMauuin, obecneymBaroLLe yCTONYMBOCTbL COOPYXEHUS.

[Mpy HazHa4YeHWW 30H NNACTUHECKMX AedOopMaLMi U NOKanbHbIX paspyLleHnin cneayet NpMHUMaTh KOH-
CTPYKTUBHbIE PELUEHWs, CHUXaKLKMe PUCK Mporpeccupyiowero obpyLleHns COOpPYXEeHWUs UMK ero 4Yacteil u
obecneynBaloLLMe KNBYYECTL COOPYXEHWIA NPY CEMCMUYECKNX BO3OEACTBUAX.

He crnegyeT npvMeHATb KOHCTPYKTUBHBIE pelleHus], gonycKkarwwme obpylleHne COOpPYKeHUs B cryvae
paspyLUeHns UM HegoMyCcTUMOTo Aed)OpMMPOBaHUS OOHOTO HECYLLETO 3NEMeHTa.

MpumeyaHns

1 [ns cCOOpYXEeHW, COCTOALLMX 13 Bonee Yem ogHOTO AMHaMUYECKN He3aBMcUMoro Brnoka, knaccudukaumsa u co-
OTBETCTBYHOLLME NPU3HAKK OTHOCATCS K OOHOMY OTAEMNbHOMY AMHAMUYEeckU Hezaeucumomy Brioky. MNog «oTaensHbIM au-
HaMUYeCcKK He3aBUMCUMBIM BNOKOM» MoApasyMeBaloT 34aHue.
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2 Tpw BbINONHEHWW PACYETHBLIX M KOHCTPYKTMBHbIX TpeBoBaHWA HACTOSALLEr0 CTaH4apTa pacyeThl Ha Nporpeccupy-
tolee obpylueHne 30aHuiA U COOPYXKEHWIA He TPebyroTCsA, 3a UCKIYEHWEM Cryvaes, NpedyCMOTPEHHbIX 3aKOHOZaTENb-
CTBOM rocygapcTe — yneHoe EA3C.

18.2 HopmaTUBHYIO MHTEHCUBHOCTL CEMCMUYECKUX BO3AeWCTBUMI B Bannax ((poHOBYIO CEMCMUYHOCTB)
0N paioHa CTpoUTEeNbLCTBa criegyeT NPUHUMATL B COOTBETCTBUUN ¢ TpeBOoBaHUSMU HOPMAaTUBHbIX JOKYMEHTOR
rocygapcTB — YNeHOoB EA3CT), YTBEPXKAEHHbLIX B YCTAHOBNEHHOM NOpsAakKe.

18.3 Pac4eTHy ceMCMWUYHOCTb NMOLLaAKA CTPOMTENbCTBA OObEKTA NOBLILLEHHOTO YPOBHS OTBETCTBEH-
HOCTW MpW HOPMATUBHOW CENCMUYHOCTK paloHa cTpouTenbcTea 6 6annoe v Bonee cnegyert ycraHaBNMBaTb
no pesynstatam CMP, BLINONHAEMOro B COCTARE WHXEHEPHbIX M3LICKAHUK, C YYETOM CEACMOTEKTOHUYECKUX,
FPYHTOBBIX WU TMAPOreonorMyecknx YCrioBui.

Pac4yeTHy0 CEICMUYHOCTb NIMOLWAaaKW CTPOMTENBCTBA 0OBbEKTOB criefyeT OnpeaenaTh C YHETOM OaHHbIX
Tabnuubl 29.

18.4 lnowadkM cTpoUTENLCTBA, B Npedenax KOTOpblX OTMeYeHbl TEKTOHWYEeCKUe HapylleHus, nepe-
KpbITbIE YEeXMNOM PbIXMbIX OTNOXEHWIA MOLHOCTLI0 MeHee 10 M, y4acTKM C KpyTU3HOW cknoHoB bonee 15°, ¢
Onon3HsaMu, obBanamu, OcbINsgMU, KAPCTOM, CENAMU, Y4aCTKK1, CNOXEHHbIe rpyHTamu kateropuia |l v 1V, asna-
HTCA HebnaronpUATHLIMU B CEACMNYECKOM OTHOLLIEHWM.

Tabnuua 29 — PacyeTHas CEMCMWYHOCTL NMOLLAAKA CTPOUTENLCTBA

PacuyeTHas celic-

‘E E [lononHUTENbHAA XapakTepUCTUKA CEMCMU- | MUYHOCTL Nnowlaa-
z é = YEeCKUX CBOWCTB rPyHTOB K FIDMVCGIHCMW-IHO-
; Zm CTW paiioHa, 6annel
23 T [pyHTBI
g = g Cercmuueckas CKOpOCTb NONEpPeYHbIX
g g HECTKOCT BOIMH V., “l"'c' OTHOLEeHWe 7 8 9
v 2 V., tiem - wic CKOpPOCTEW NpoaorbHbIX U
nonepeyHbIX BOSH, V’D/VS
I CKanbHble rpyHThbl (B TOM YMCne MHOroneTHe- > 15600 > 700 7 7 8
Meparnble U MHOroOMeTHeEMeparnble OTTasdBLUME) 1,7—2,2
HEBbIBETPErNbIE M cnaboBbIBETPENbIE; KPYMHO-
0BnoMoYHbIE TPYHTLI MAOTHBIE, ManoBNaXHbIe
M3 MarMaTW4eckux nopon, copepxalme o
30 % necyaHo-MNMMHWUCTOrO 3anofHUTEnNs!; Bbl-
BETPENbIE WM CUIMBHOBLIBETPENbIE CKanNbHbIE
W [WCMNepcHble TBepaomepanble (MHoroner-
HEMEP3MbIE) TPYHTBI NpU TEMNepaType MWUHYC
2 °C v HKe Npy CTPOUTENbCTBE WM 3KcnnyaTa-
U1K No NpuHUKNY | (coxpaHeHue rpyHTOB OCHO-
BaHWA B MEP3MNOM COCTOAHMM)
Il CkaneHble TpyHTbl BbIBETPEnble W cunbHoBbI- | 350—1500 250—700 7 8 9
BeTpenkle, B TOM YuCre MHOroneTHeMepanbie, 1,7—2.2
KpOMe OTHECEHHbIX K KaTeropun l; prl'lHOO6J'IO- (HeBO,EI,OHaCb[LIJ,EHHbIe)
MOYHbIE FPYHTbI, 38 UCKITHOYEHWEM OTHECEHHbIX 22—35
K KaTeropuu |, Neckn rpaBernucTble, KpynHble (BOAOHACHILLEHHbIE)

W CPEeAHEW KPYMNHOCTW MIOTHbIE W CpedHen
NMOTHOCTW MarnoBMaXHbIe M BNAXHbIE, MECKU
MEMNKWE W MbiNEBaThie MNMNOTHbIE WM CpedHen
NMOTHOCTW MarnoBMNaKHbIE; MMMHUCTBIE TPYHTHI
€ nokasarenem koHcucTeHumn I; < 0,5 npu Ko-
achdmumenTe nopuctoct e < 0,9 aAna rmuH 1
cyrmuHkoB M e < 0,7 — gna cynecew; MHoro-
NEeTHEMEP3rble HEeCKalbHbIE TPYHTLI MIacTUy-
HOMEpP3NbIE WX ChiNy4YeMepansie, a Takke
TBEPAOMEP3NblE NPW TEMNEpPaTYpe BbIllE MU-
Hyc 2 °C npu cTpouTenbLCTBE W 3KCMnyaTauuun
no npuHumny |

1) B Poccuitckoin denepaumn gencteyet CIM 14.13330.2018 «CHull 11-7-81* CTpouTenscTBO B CEMCMUYECKUX
paroHax» (npunoxeHue A).
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PacyerHas cenc-
E E [ononHutensHas xapakTepucTuka cencMmn- | MMYHOCTL NNowaa-
= § % YEeCKUX CBONCTB IPYHTOB K npmuce;ﬁcmmm-io—
ol | CTW pavioHa, bannsl
=2 [pyHTBI
E Q )KBCTK03CTb CKODOC“SE,EL;I nbop,oanblx n 7 8 9

= PV, rlcm® - mic nonepeuHLIX BonH, V,/V,

I [Meckn pbixnble HE3ABUCUMO OT CTEMNEHM BRax- 200—350 150—250 8 9 >9

HOCTW W KPYMHOCTW; NMEecKW rpaBenuncTeble, Kpyn- 3,5—7
HblE W CpefHen KpYNHOCTU, NNOTHbIE U CpeaHen
NNOTHOCTWM BOAOHACKILLEHHbLIE; NMECKN MEIKUE
W MbINeBaTthble NNOTHLIE W CPedHER NNOTHOCTU
BMaHblE W BOAOHACLILEHHbIE; [MUHUCTBIE
TPYHTLI C MokasaTenemM KoHcucTeHuun I, > 0,5;
IMUHUCTBIE TPYHTLI C NOKasaTenemMm KOHCWUCTEH-
uun I, < 0,5 npu koadpnLMEHTE NOPUCTOCTH
e 20,9 — ana rmuH n cyrmuHkoB n e = 0,7 —
ONs cynecei; MHOroNeTHeEMep3nsie Aucnepc-
HblE TPYHTBI NpWY CTPOUTENLCTBE W 3KCMnyaTa-
uun no npuHumny Il (qonyckaetcsa oTTanBaHue
rPYHTOB OCHOBaHUSA)

v Hawnbonee guHamMU4ecKnm HeEyCTOWYMBBIE pas- <200 60—150 8 9 >9
HOBWAHOCTU NEec4aHo-rMUHUCTLIX TPYHTOB, YKa- 7—15 <> | <t | <t
3aHHble B kaTeropuu lll, CKNOHHbIE K pasKuxe-

HWIO NPY CEMCMUYECKUX BO3OENCTBUSAX

<> IpyHTbI ¢ BONbLUEH BEPOATHOCTEID CKMOHHBI K PASKIDKEHWIO W NOTEPE HECyLLEe cnocoBHOCTY Npy 3eMneTpsace-
HUAX MHTEHCUBHOCTLIO Bonee 6 Bannos.

MpumevyaHwuns

1 Ckopoctu V, u V, a Taloke BENUUYMHA CEMCMUYECKOI KECTKOCTM rPyHTa ABNSIOTCA CPEAHEB3BELLIEHHBIMM 3HaYe-
HuaMK gna 30-MeTpoBOKM TOMNLWM, CHUTAs OT NNAHMPOBOYHON OTMETKM.

2 B cnyyae MHOrOCroWHOro CTPOEHMUSA TPYHTOBOW TOMLLW TPYHTOBLIE YCIOBWA y4acTka OTHOCAT K Bonee HeBnaro-
NPUATHOW KaTeropum, ecnu B npegenax eepxHein 30-MeTPOBOW TONWMK (CYMTAsA OT NNaHUPOBOYHOM OTMETKM) CINOW, OT-
HOCSALLMECH K 3TOM KaTeropumn, UMeT CyMMapHYH MOLLUHOCTL Bonee 10 m.

3 Tpu OTCYTCTBUM A@HHBIX O KOHCUCTEHLIMN, BNAXHOCTM, CENCMNYECKO KECTKOCTU, CKOPOCTAX V, 1 V  IMUHUCTBIE
1 NecyaHble rpyHThI NPY NONOXEHUM YPOBHA FPYHTOBLIX BOA Bhile 5 M oTHocaTcA k kateropuu |l unu 1V no cercmude-
CKWM CBOWCTBaM.

4 [pw NporHo3vpoBaHWM NOABLEMAa YPOBHSA FPYHTOBLIX BOO W ODBOAHEHWS TPYHTOB (B TOM YMCNE MpPOCaf0oYHbIX)
KaTeropui rpyHTOB CrNeayeT onpejensTs B 3aBUCMMOCTU OT CBOWCTB IPyHTa B 3aMOYEHHOM COCTOAHUN.

5 lMpwn cTpoUTENLCTBE HA MHOTONETHEMEP3MLIX TPYHTaxX No NpuHUMny |l rpyHTEI OCHOBaHKMA cnegyeT paccMaTpyeaTh
no hakTNYEeCKOMY MX COCTOAHMI0 MOCIEe OTTauBaHUA.

6 Ecnw no pesynwratam MHXeHEepHbIX U3bICKaHWA Ha Nnowagke, pacnofokKeHHOW B paoHe ¢ HOPMaTMBHON Celc-
MUYHOCTEIO 6 BannoB no kapTe A, rpyHThI N0 UX ONUCAHWI0 COOTBETCTBYIOT rpyHTam kateropuu Il unu IV no cecmuye-
CKMM CBOWCTBaM, pacyeTHy CeiCMUYHOCTL NMOLaaku criegyeT onpeaenaTs no pesynsratam CMP, BbinonHsemoro B
COCTaBe MHXEHEPHbIX N3bICKaHWA.

Mpu HeOBXOAMMOCTH CTPOMTENBLCTBA 30aHUIA 1 COOPYXEHUI Ha TakWMX NnoLllafkax cnefyeT NpUHUMaTh
AONONHUTENbHBIE MEpPbl MO YKPENMeHUI0 MX OCHOBaHWIA, YCUITEHUIO KOHCTPYKUMIA M MHXKEHEPHOW 3awwuTe Tep-
PUTOPUK OT OMNACHbIX rE0NOrMYECKNX NPOLIECCOB.

18.5 Twun cdoyHOameHTa, ero KOHCTPYKTMBHbIE 0CODEHHOCTM 1 rMyOuHa 3anoKeHns He MoryT BblTb OCHO-
BOW ANS U3BMEHEHUS KaTeropun NnoLlaakn CTPOUTENBLCTBA N0 CENCMWUYECKMM CBOWCTBAM.

[Mpn BBIMOMHEHUW CheunasnbHbIX WHXEHEPHbIX MEPONPUSATUIA MO YKPenieHW FPYHTOB OCHOBaHWA Ha
NoKarnbHOM y4acTKe KaTeropus rpyHTa no celcMu4eckum cBoilcTBaM [oMmkHa BbiTh onpeneneHa no pesynb-
Tatam CMP.

18.6 CucTeMbl ceMCMOM30NALMK cnedyeT npegycMaTpueaTe C NPpUMEHEHWEeM OAHOIO MW HECKOMNbKUX
TUMOB CEMCMOW3ONUPYHLWNX U (MNKn) AemMnUpyIoWNX YCTPOUCTE, B 3aBUCUMOCTM OT KOHCTPYKTMBHOIMO pe-
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LUEHMS WU HA3HAYEHWA COOPYKEHUS (KUIble 30aHUSA, NPOMbILUNEHHbIE COOPYXKEHWUS WU Ap.), BUO4a CTPOUTENb-
CTBa — HOBOE CTPOMUTENbCTBO, PEKOHCTPYKUNA, YCUITEHME, a TaloKe OT CEMCMONOrMYecKMX U rPYHTOBLIX YCNO-
BWIA NnoLwagku.

30aHus 1 COOpPYXEeHUs C NPUMEHEeHUeM CUCTEM CEACMON3ONSALIMKN crieqyeT BO3BOAUTL, Kak MpaBuno, Ha
rpyHTax kateropuii | u Il no ceincmmuyeckm ceocTBam. B cnyyae HeobBxooMMOCTU CTPOUTENLCTBA Ha NnoLwias-
Kax, CNoXeHHbIX rpyHTamu kateropui Il v 1V, Heobxogumo cneunansHoe obocHOBaHKWe.

[MpoeKkTnpoBaHWe 30aHuii U COOPYXEHWA C cUCTEeMaMy CeMCMOU30NSALUK creayeT BbINOMHATbL NpKu Ha-
YYHOM CONPOBOXAEHWUW MPOMUNLHON OpraHM3aunu.

18.7 Ons nonydYeHus OOCTOBEPHON MHopMauun o paboTe KOHCTPYKUWUA M KonebaHWax rpyHTOB, Npu-
nerawoLwmx K 30aHUSM U COOPYXEHUAM, NPY MHTEHCUBHbIX 3€MNEeTPSACEeHUAX B MPOEKTax 34aHNIA U COOPYKEHWUNI
MOBLILLIEHHOTO YPOBHS OTBETCTBEHHOCTU, NEepeYucnerHbix B no3vwuuu 1 Tabnuuebl 30, cnegyeT npegycMatpu-
BaTb YCTAHOBKY UHXEHEPHO-CENCMOMETPUHECKMX CTaHLWIA HabrnogeHus 3a OMHAMUYECKUM NOBEAEHNEM KOH-
CTPYKLMIA W NpUneratwmnx rpyHToB.

Tabnuua 30— Knaccudukaumnsa 0ObEKTOB B CEMCMUYECKMX paioHax no Mx HasHavyeHWo

3HaueHune koathuumenTa K

HasHaueHe COOpYXeHUs UMK 30aHns ”22 F;%C"‘f;e npu pacueTe
? Ha K3
MeHee

1 ObbeKTbI:

- 0bbEeKTbl MHPPACTPYKTYPLl BO3OYLUHOMO TpaHCMopTa, ABAfALMecs ocobo onacHbl-
MU, TEXHUYECKN CIOXKHBIMW 0BObeKTaMu;

- MOPTOBbIE TMAPOTEXHNYECKAE COOPYKEHUSA, OTHOCALWMECH K 00beKkTaM MHPaCTPyK-
TYPbl MOPCKOrO MopTa, 3a MCKMoMeHMeM 00beKTOB WMHPAacTPyKTYpbl MOPCKOro nopTa,
npegHasHadYeHHbIX NS CTOSHOK U 0B6CnyXMBaHUSE MAanNoMEpPHbIX, CTIOPTUBHBIX NapycHbIX 1.2 2,0
W NPOTyrnoYHbIX CYOO0B;

- ONacHsIe NMPOU3BOACTBEHHLIE OOBLEKTHI, NOANEXallMe PerucTpaumu B rocyqapCcTBeH-
HOM peecTpe B COOTBETCTBMM C TpEDOBAHMAMK HOPMATHUBHBLIX JOKYMEHTOB rocyaapcTe —
uneHoB EASC o npomblwneHHon 6e30nacHOCTM onacHbIX MPOM3BOACTBEHHLIX 0OBEKTOB;

- COOpYKeHus ¢ nponetamu Gonee 100 m

2 38aHus U COopYXKeHWs:

- 06BbEKTbI KAaNUTaNbHOro CTPOUTENBLCTBA MHPPACTPYKTYPbI KENe3HOA0POXKHOI0 TPaHC-
nopta o6Lllero nonb3oBaHWsA, ABNAKLWMECA 0cob0 OnacHbIMU, TEXHUYECKWU CINOXHBLIMK
obvekTamu;

- OBbEKTbI KanUTansLHOre CTPOUTENLCTBA, B MPOEKTHOW AOKYMEHTALUWMM KOTOPbLIX Mpea-
yCMOTpeHa x0T Obl 04Ha U3 CNeaylLWMX XapakTepucTUK:

a) Hanu4dve koHconu Bonee vyem 20 m;

6) sarnybneHwe Nog3eMHoOn YacTu (MONHOCTBIO UMK YaCTUYHO) HMXKE NIaHMPOBOYHOM
OTMEeTKM 3emMnn Bonee Yem Ha 15 Mm;

- 0BbeKThI, PYHKUMOHMPOBAHWE KOTOPLIX HEOBXOOMMO NpU 3eMMNEeTPACEHUM U NUKBU-
Aaunn ero NoCcneacTBMIA CUCTEMbI AHEPrO- M BOQOCHADXEeHWUS; COOPYXKEeHUA NoXapoTyLue-
HUS, razocHabxeHna; coopyXeHns, cogepkalme Gonbluoe KONMMYeCcTBO TOKCUYHBIX WMITK
B3pPbIBYATHIX BELLECTB, KOTOPbIE MOryT ObITh ONAacHbLIMK ANA HaceneHws; uMmeroLine obo-
pyLOBaHWe Ansi NPUMEHEHUS B aBaPUIAHBLIX CUTYaUUsX;

- 30aHUA XPaHWIWLL; COopyKeHus ¢ nponetom Gonee 60 M; Xunble, U aAMUHUCTPATUB-
HO-ObITOBbIE 30aHWSA; MayTbl M OALLHW COOPYXXEHWIA CBA3W 1 TenepaauoBeLLaHns BbICOTON
6onee 100 m, He BoLleaLIVE B «COOPYXXEHWUSA CBA3W, ABNAOLWMecs ocobo onacHeIMU, Tex-
HUYECKI CITOXHBIMW»; TPyObl BoicoTON Gonee 100 m;

- Opyrve 340aHvWst U COOPYMEHWS, pPaspylUeHMs KOTOPbIX MOTYT MPUBECTUA K TSRKEMNbIM
3KOHOMUHECKMM, COLIManbHbLIM W 3KONMOMMYECKMM NOCNeacTBUAM

11 1,5

3 [pyrue 3gaHnsa v COOPYKEHWS, HE YKasaHHbIe B no3uumax 1 un 2 1,0 1,0

4 3pgaHman COOpPYXKEHWA BPEMEHHOIO (CE3OHHDI’O) Ha3Ha4YeHWA, a TakKe 30aHnA U Co-
OpYyXeHWA BCNOMOratenbHOro npuMeHeHma, CeA3aHHble C OCyLleCTBNeHNEM CTPOUTENb- 0,8 —
CTBa N PeKOHCTPYKUWK 30aHUA NN COOPYKEHUA

MpumeyvyaHns
1 3akasuumk no yKazaHusiM HOPMaTUBHBIX W BEAOMCTBEHHbIX AOKYMEHTOB WK NO NMPEACTaBNEHWUIO reHepanbHor
NPOEKTUPOBLLMKA OTHOCUT COOPYKEHWS NO Ha3HaYeHWIo K Noanumm 3 Tabnunubl.
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2 WpoeHTudMKaLmMs 30aHuil U COOPYKEHUIA MO NPUHAANEXHOCTW K OMAcHbIM MPOW3BOLACTBEHHBIM OBbekTaM — B
COOTBETCTBUN G TPEBOBAHWUAMU NPOMBILLAEHHOI GE30MNacHOGTU ONACHBIX NPOU3BOACTBEHHBIX OBBLEKTOB FOCYAAPCTE —
yneHos EA3C).

) B Pocewiickoin ®epepauun neicteyet ®egepansHblil 3akoH ot 21 mions 1997 r. Ne 116-03 «O npoMbILLNEHHON
6e30nNacHOCTY ONacHLIX NPOU3BOACTBEHHLIX ODBLEKTOBY.

19 PacyeTHble ceCMUYECKNEe Harpy3Kku

19.1 PacueT KOHCTPYKUWMA U OCHOBaHWIA 30aHWUIA U COOPYKEHUW, MPOEKTUPYEMBIX AMNs CTPOUTENLCTBA B
celiCMUYeCcKUX panoHax, AomKeH ObiTb BbIMOMHEH HA OCHOBHbIE 1 0COOLIe COMeTaHUs Harpy3oK ¢ y4eToM pac-
YEeTHOW CENCMMNYECKOW HarpysKku.

MNpu pacyeTe 3gaHWA U COOPYKEHW Ha ocoboe coveTaHWe Harpy3oK 3HAYEHWS PacCYETHbIX Harpysok
chefyeT yMHOXKaTh Ha KO3 UUMEHTBI COMEeTaHWiA, NpUuHMMaemMble no Tabnuue 31. Harpysku, cooTBETCTBYIO-
LMe CENCMMYECKOMY BO30@NCTBUIO, CeqyeT paccMaTpyBaTh Kak 3HaKoNepeMeHHbIe Harpy3ku.

Tabnuuya 31— KoadppuumeHTbl COMETAHNA HArpy30K

Bupn Harpyaok 3HaveHue koahduumeHTa n,
[MocTosAHHBIE 0,9
BpemeHHble onuTencHbIE 0,8
KpaTKkoBpeMeHHble (Ha NepekpbITUA W NOKPLITHA) 0,5

[opu3oHTanbHblE HArpy3kM OT mMacc Ha rMBbKMX nofBeckax, TeMnepaTypHble KNUMaTu4ecKkne BO3dew-
CTBMWSA, BETPOBbIE HArpy3ku, AMHAMUYECKNEe BO3AENCTBMA OT obopyaoBaHus K TpaHCNopTa, TOPMO3Hbie 1 Bo-
KOBble YCUNUS OT ABMXEHUS KDAHOB MpU 3TOM HE YUYMTLIBAIOT.

Mpwn onpegeneHWn pac4yeTHOW BEPTUKANbHOW CEMCMNYECKOW Harpy3ky cnegyeT y4uTelBaTb Maccy MocTa
KpaHa, Maccy TernexKku, a Takke Maccy rpysa, paBHoro rpy3onogbeMHOCTU KpaHa, ¢ koadduyuneHTom 0,3.

PacyeTHy0 ropu3oHTancbHyl CeMCMUYEeCKY Harpy3ky OT MacChl MOCTOB KpaHOB crieayeT YyYWUTbiBaTb
B HanpaereHWu1, NepneHanKynsapHOM K OCKU NoaKpaHoBbix Banok. CHMxXeHne KpaHOBbIX Harpy3okK, npegycmo-
TpeHHoe Tpe6oBaHMAMN HOPMATUBHbIX JOKYMEHTOB rocygapcTs — uneHoB EASC!), npu aToM He yuuThiBaIOT.

19.2 Npwv BLINONHEHWW PACYETOB COOPYXEHWN C YyYETOM CENCMUYECKMX BO3AENCTBUW CriedyeT npume-
HATb ABe pacyeTHble CUTyaLun:

a) ceiicmudeckne Harpysku cooTBeTcTByOT P3. Llenkbio pacueToB Ha Bo3geicTeue P3 senaercsa onpe-
peneHve (NPUHATUE) NPOEKTHbLIX PELUEeHWIA, NO3BONAKLNX NPegoTBPaTUTh YacTUYHYH UMK MOMHYH NOTEepH
aKcnnyaTauMOHHbIX CBOWNCTB coopyKeHnem. PacyeTHble MOAEnn COOpyXeHWn cnegyeTr npMHMMaTb COOTBET-
CTBYHOLLMMK ynpyron obnactu gedopmMmupoBaHus. PacyeTbl 30aHWiA U COOPYKEeHWIA Ha ocobble coveTaHus Ha-
rPY30K CrneayeT BbIMOMHATE Ha Harpysku, onpegensemsie B cootsetcteum ¢ 19.5, 19.9, 19.11. lNpwu BeinonHe-
HUW pacyeTa B 4acTOTHOW oBnacTu CyMMapHble WMHEPLMOHHLIE HAarpy3ky (YCUIWA, MOMEHTLI, HAMNPSKEHUs,
nepemeLlLeHus1), COOTBETCTBYHOLLWE CENCMMUYECKOMY BO3LEWCTBUI0, CNeayeT BhIYUCHATL No doopmMyne (59);

6) ceiticmuueckue Harpysku cooTBeTcTByOT K3. Ha geiictBue K3 paccunTbiBalOT 3aKOHCTPYMPOBaHHbIE
no pesynstatam P3 ceyeHMA 1 aneMeHThbl 30aHus, coopyeHus. Llenbio pacyetoB Ha K3 aBnseTca oueHka
oblen yCTORYMBOCTH, HEM3MEHAEMOCTH, OQHOPOOHOCTN KOHCTPYKLUWMA COOPYXEHWUsA, 4OMNYCTUMOCTb YPOBHS
YCKOPEHWIA, NepeMeLLeHUin, CKOPOCTel B aNeMeHTax 30aHUs, COOPYXEHMWS, CNOCOOHOCTE KOHCTPYKLUWIA 30aHWS
K nepepacnpegeneHuno BHeLLHEro ceMCMUYeCcKoro Bo34encTBums 3a cyeT hopMUPOBaHUA NacTUYeckux wap-
HUPOB N UHLIX HEMWHEWHLIX 3D EKTOB.

19.2.1 PacueTbl no nepevymcneHuio a) 19.2 cnenyet BbINONHATL ANA BCEX 3AaHUA M COOPYXEHWNA.

Pac4eTbl no nepevncneduio 6) 19.2 cnegyeT NpUMeHAThL ANS 30aHUIA U COOPYKEHWIA, NEPEYNCIEHHbIX B
nosvumax 1 u 2 Tabnuuywbl 30.

Mpw BbINONHEHUKU pacdeToB No ypoBHSAM P3 1 K3 npvHMMaloT oHY KapTy CEMCMUYHOCTM paloHa CTpo-
UTenbCcTBa B COOTBETCTBUM C 18.3.

1) B Poceuitckoit denepaumm geitcteyet CIM 20.13330. «CHulM 2.01.07-85* Harpysku W BO3neicTBUA»; Taioke B
Poccuitckoi @efepayum — B COOTBETCTBUM C JaHHbIMKW Pocrnapomerta.
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19.2.2 Pacuetbl, cooTBeTcTBYIOWME K3, cnenyeT BbIMOMHATL: BO BpEMEHHON obrnacTv ¢ NnpuMeHeHu-
eM MHCTPYMEHTarlbHbIX UM CUHTE3MPOBaHHbLIX akceneporpamMm, No TEopuUK NpeaenbHoro paBHOBECUS C yuye-
ToM 19.5 UNu ¢ UCNoNbL30BaHWEM MHBIX HAy4YHO 0OOCHOBaHHLIX METOOOB.

MeTonuka pacyeTa COOpYKeHWA Ha BO3OENCTBIUA, COOTBETCTRYOWMe K3, BO BpeMeHHo obnacTtu ¢ npu-
MeHEHUEM WMHCTPYMEHTAaNbHbIX UMW CUHTE3UMPOBaHHLIX akcerneporpaMm NpueefeHa B npunoxeHun K.

Mpu pacyete Ha K3 cnegyeT 3afgaBaTth XKECTKOCTHLIE XapaKTEPUCTUKM KOHCTPYKLUMIA 30aHWA, COOTBET-
CTBYHOLLME NPOrHO3UpPYEMOMY UMM Ha3Ha4YaeMoMy YPOBHIO AeOpPMUPOBaHWS UITK NOBPEXAEHNS €ro anemMeH-
TOB. Y4YeT HerMHEeNHOro XapakTepa 3aBMCUMOCTW MEXOY BENMYMHOM BHELIHero Bo3gencTBua u gedopma-
UMaMM (NepemeLleHUsMU) KOHCTPYKLUMIA MOXET ObiTh BBIMOMHEH Kak NyTeM NpAMOro 3ajaHus Auarpammbl
nedopMUpPOBaHMS, TaK U C NPUMEHEHWEM pPa3NuUYHbIX cnocoboB NMHeapusaunn. [1ns pacyeToB BO BpeMeHHOW
obnactu MakcuMmarnsHble aMnUTYabl MHCTPYMEHTAMNbHBIX UMW CUHTE3UPOBAHHbLIX YCKOPEHWUA B YPDOBHE OCHO-
BaHWA COOPYXeHnA cnegyet npuHumath He meHee 1,0; 2,0 unu 4,0 m/c? npyv CeMCMMUYHOCTK NMNOLLAA0K CTPO-
nTenbctea 7, 8 n 9 6annos COOTBETCTBEHHO W YMHOXaTb Ha KO3hprumneHT Ky no Taénuue 30.

MMpW BbINOMHEHWMW PacYeToB NO TEOPUN NPEAENLHOIO PaBHOBECUSA CYMMAapPHbIE MHEPLMOHHbIE Harpysku,
COOTBETCTBYHOLLME CEACMUYECKOMY BO3OENCTBUIO, cneayeT BelYMCNATE No dopmyne (59) n ymHoOXaTh Ha Ko-
appuueHT Ky no Tabnuue 30.

B pacuyetax ¢ yuyeToM Harpys3ok, cooTBeTcTBYKOLWMX K3, BO BpeMeHHoW obnactv cnefyeT NpuHUMAaTh
koathumuneHT Ky = 1.

19.3 Ceicmuyeckre Bo3gencTema MoryT UMeTb nioboe HanpaeneHve B NpocTpaHcTBe.

[ns 30aHUin 1 COOPYXEHWA C NPOCTbIM KOHCTPYKTUBHO-MMaHWPOBOYHbLIM peLleHMeM O0MyCcKaeTcs npu-
HUMaTb pacyeTHble CENCMUYECKUe BO3AENCTBUS, JENCTBYOLME TOPU3OHTaNLHO B HAanpaeneHun Ux npoaons-
HbIX U MonepeYHbix ocen. CelicMmMyeckne BO3NENCTBMA B YKA3aHHbLIX HanpaBneHUs X JONYCKaeTCs YYMTLIBATb
pasnensHo.

Mpy pac4eTe COOPYKEHUW CO CINOMXHbIM KOHCTPYKTUBHO-MNAaHWPOBOYHLIM PELLUEHWEM CrneayeT yYnTbl-
BaTb Haubornee onacHbIe C TOMKW 3PEHMS MaKCUMasibHbIX 3HAYEHUA CENCMUYECKON peakLn COOPYKEHUS UMK
ero YyacTen HanpaerneHUa cCeMCMUYEeCKUX BO3OSUCTBUM.

MprumeyaHune — KOHCTPYKTMBHO-NNaHWPOBOYHOE peLleHne 30aHW U COOPYXEHUIA CYMTAETCs NMPOCTbIM, eCrnu
BbIMOMHEHLI BCE HIXENepe4yncrneHHbIe YCNoBUs:

a) nepsan U BTopas opMbl COGCTBEHHBIX KonebaHWin COOPYKEHWS He ABNAIOTCA KPYTUMBHEIMWA OTHOCUTENBHO BEP-
TUKanbHOW OCK;

6) MakcumanbHoe W cpefHee 3HaYeHUs TOpU3oHTanNbHLIX CMEeLLeHWIn KaXKaoro nepekpeITha no nioboi 13 noctyna-
TenbHbIX hopM coBCTBEHHbIX KonebaHuii coopy:KeHus pasnu4yaroTcsa He Bonee vyem Ha 10 %;

B) 3Ha4YeHWs NepUodoB BCEX YYMTbIBaeMbIX (POPM COBCTBEHHBIX KONebaHni OOMKHBI OTNMYaTLCA APYr OT Apyra He
MeHee yeM Ha 10 %;

r) BbinonHeHbl TpeboBaHua 18.1;

) BbinonHeHsbl TpeboBaHua Tabnuuesl 31;

€) B MEepPEeKpbITUSAX OTCYTCTBYIOT BonbLUMe Npoemel, ocnabnsalmMe AUCKW NePEKPLITUN;

X) byHOaMeHTbl 34aHUA, COOPYXEHUS UM UX OTCEKOB, BO3BOAUMBIE HA HECKAMbHBIX TPYHTaX, YCTPOEHs! Ha OJHOM
YPOBHE;

1) NepekpbITUA 1 (MNK) NOKPLITWUA BbIMOMHEHbI KaK KECTKWe ropW3cHTanbHble AWUCKM, pacrnofnoXeHHble Ha 04HOM
YPOBHE B npegenax ogHoro oTceka.

19.4 BepTukanbHyl CEACMUYECKYH Harpy3ky HeobXoauMMO Y4YMTbIBaTb COBMECTHO C FOPM3OHTanbHOM
npu pacyere:

- TOPU30OHTAaNBHbLIX U HAKMOHHBIX KOHCOMBHbBIX KOHCTPYKLUWM;

- pam, apok, hepm, NPOCTPaAHCTBEHHLIX MOKPLITUIA 30aHUA U COOPYKEHWA NponeTom 24 M 1 bonee;

- COOPY>KEHWW Ha YCTOMYMBOCTb NMPOTUB ONMPOKWUALIBAHWSA UMK MPOTUB CKOMBXEHNS;

- KAMEHHbIX KOHCTpYKUMIA (no 9.14.4).

19.5 Tpw onpepeneHu pacyeTHbIX CeNCMUYECKMX Harpy3oK Ha 30aHUs U COOPYXKEeHWs crieayeT NpuHu-
MaTk POM KOHCTPYKUWIA, COrnacoBaHHble C pacyeTHbIMKU CTATUYECKUMI MOOENAMMU KOHCTPYKLUMIA U YYUTBIBAID-
Lme 0cobeHHOCTHU pacnpeaeneHns Harpy3okK, Macc M KeCcTKOCTEN 34aHNA U COOPYXKEeHWUI B MaHe W No BbICO-
Te, a TaKKe NPOCTPaHCTBEHHbIN XapakTep AedopMUpPOBaHUS KOHCTPYKUWIA NPWU CEMCMUYECKUX BO3AENCTBHUSAX.

Maccel (Bec) Harpy3ok n aneMeHTOB KOHCTpykuuin B POM gonyckaetcs NpUHMMAaTe COCPEaOoTO4EHHBIMM
B y3nax pacyetHbiXx cxem. [1pu BblYMCNEHWM Macchl HEOBXOAMMO yYMTbIBaTb TOMbKO HarpyskW, cosgawoLlue
WHEPLIMOHHBIE CUMbI.

Ana 30aHWn U COOPYIKEHWN € MPOCTLIM KOHCTPYKTUBHO-NNAHUPOBOYHLIM pELUEeHUEeM ANS pacHeTHOW CU-
Tyauuu P3 pacuyeTHble celcMUYecKkne Harpy3ky onyckaeTcs onpegensite ¢ NpUMeHeHneM KoHconbHon POAM
(pucyHok 5).
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PucyHok 5 — KoHconbHaa POM

Mpw pacdeTHon cuTyauun K3 Heobxoanmo NnpuMeHATb NPocTpaHcTBeHHble PIM KOHCTPYKLMIA 1 yYNTbI-
BaTb MPOCTPAHCTBEHHbLIA XapakTep CeMCMMUYECKUX BO3OENCTBUN.

Pac4yeTHble celicMuyeckne Harpy3kd Ha 30aHWA U COOPYXKEHWHA, MMEKLLUUE CIIOXKHOE KOHCTPYKTMBHO-
NNaHUMPOBOYHOE pelleHWe, cnefyeT onpefensaTs ¢ NPUMeHeHWeM NpoCcTpaHcTBeHHbIX POM 3gaHuia u ¢ yye-
TOM NPOCTPAHCTBEHHOIO XapakTepa CeEMCMUYECKMX BO3AENCTBUNA. )

Pacu4eTHy ceiicMMYecKyo Harpyaky (CUMNoBY UMM MOMEHTHYHO) S;-'k no HanpasneHuo 0BoBLLIEHHOR KO-
OpOVHAaTbl C HOMEPOM J, NPUNOXEHHYIO K y3noBor Todke k POM 1 cooTBeTCcTBYOLLYO /-1 hopMe COBCTBEHHbIX
konebaHWi 30aHNA NN COOPYKEHWIA, ONPefensT no hopmyne:

Sk = KoK1Sgi. (52)
rae Ky — KO3@UUNEHT, yYUTLIBAKOLWMIA HA3HA4YEHNEe COOPYXEHUA U ero OTBETCTBEHHOCTb, MPUHMMAaeMbIi
no taénuue 30;
Ky — KO3(D(PULMEHT, YyUnTLIBAIOWMIA AONYCKAEMble MOBPEXAEHUA 30aHWUA U COOPYKEHWMH, NpUHUMae-
Mbli1 no Tabnuue 32;

Séfk — 3Ha4YeHWe CeMCMWYECKOW Harpysku Ans j-i popmbl COBCTBEHHbIX KonebaHuin 34aHvs Unu coopy-
XeHus, onpejensieMmoe B NpeanonokeHnn ynpyroro 4edopMmmMpoBaHus KOHCTPYKUWIA no popMyre:
Séjk = mLABqu,nf.k, (53)
rae m,ﬂ — Macca 3gaHus UM MOMEHT MHEepLMU COOTBETCTBYIOLEN Macchl 30aHUS, OTHECEHHEbIE K Touke k
no o6obLueHHOI kKoopauMHaTe j, onpenensieMble C Y4eTOM pacyeTHbIX Harpy30K Ha KOHCTPYKLMM
cornacHo 19.1;
A — 3HayeHWe yCKOpeHWs B YPOBHE OCHOBaHWS, npuHumaemoe paeHeim 1,0; 2,0; 4,0 M/cZ gns pacyert-
HOW celCMUYHOCTK 7, 8, 9 BannoB COOTBETCTBEHHO;
B; — KO3(PDUUNEHT ANHAMUYHOCTU, COOTBETCTBYIOLLNK i~ hOpMe COBCTBEHHbIX KonebaHuil 3aaHuii
VN COOPYKEHWUW, MPUHUMAaEMbIA B COOTBETCTBUM C 19.6;
Ky — KO3 MULIMEHT, NPUHUMaEMBbIiA Mo Tabnuue 33;

n;_"k — KOahduUNEHT, SaBVIC_FII.LLMFI OT hopMbl gedhopMaumy 3gaHnsa Uy COOPYXeHWs npu ero cobcTeeH-
HbIX KonebaHusx no i-i hopme, OT Y3MOBOW TOYKM NPUIOKEHMA pacCcHMTEIBAEMON Harpy3k1 1 Ha-
npaeneHnsa cemcMmn4eckoro Bo3gencTeums, onpegensemeln no 19.7, 19.8.

MpumeyaHud
1 Mpwn cerncMmmuyHocTM nnowankn 8 Bannos v Bonee, NOBLILWEHHON TOMBKO B CBA3W C HAnu4MeM rpyHTOB KaTero-

puia LIl n 1V, k sHaueHnto S, BBOAUTCSA MHOXMUTENb 0,7, y4UTbIBAIOLWIWA HENMHEeHoe Aed)opMYPOBaHNE TPYHTOB Npu Cenc-
MWYECKMX BO3AEUCTBUAX NPW OTCYTCTBUM AaHHbIX CMP.
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2 O60b6LeHHasa koopauHata MOXeT ObiTb NMHEMHOW KOOPAWMHATOW, W TOrda el COOTBETCTBYET SIMHEeWHas macca,
nubo yrnoBoid, U Torga e COOTBETCTBYET MOMEHT MHepUMKU Macckl. [Ana npocTpaHcTBeHHoM POM ans kaxagoro yana obbly-
HO paccMaTpuBaloT WecTb 0606LLEHHBLIX KOOPAWHAT: TPU NMUHERHLIE U TPU YrMoBkIe. [py 3TOM, Kak NpaBumno, CYMTAIOT, Y4To
Macchl, COOTBETCTBYIOLLME NUHENHBIM 0D0OLLEHHBIM KOOPAMHATAM, OAUHAKOBLI, 8 MOMEHTBI MHEPLIAM MaCChl OTHOCUTEMb-
HO YrnoBbIX 0B0OLLEHHBIX KOOPAUHAT MOryT ObITh paanuqulmw

3 [Npw BeIMUCTIEHN CUNOBON CEMCMWYECKON HAarpy3Km SD 4 =1, 2, 3) NpuHATLI CNeaytowme pasMepHoCTH: So;k [HI;
ko2 pMUNeHTEI, BXxoaawme B hopmyny (53), — BeapasmepHole. i

; 4 Tpn BbIMUCNEHNUN MOMEHTHOW CEMCMUYECKON Harpysku So:k (j = 4, 5, 6) npuHATEI cneayoLe pazMEpPHOCTU:
le [H-™m]; m’ [kr - m2]; n!k [1/m]; ocTanbHble kO3 ULMEHTLI, BXoasLWMe B popmyny (53), — BespaamepHble.

5 mi=Jj;m = a5 m$ = J3, rae J}, J%, J} — MOMEHTbI MHEPLMM Macc B yane k oTHOCUTeNbHO 1, 2 1 3-it ocelt

COOTBETCTBEHHO.

19.6 3HaueHna koaddruUMeHTa AMHAMUYHOCTY [3; B 3aBMCUMOCTI OT pacyeTHoro nepuoga cobeTeeH-
HbIX konebanuii T, 30aHNs UMK COOPYXeHUA Mo /- hopMe Npu onpeaeneHn CeNCMUYECKMX HAarpy3okK creayeT
npuHMMaTh no hopmynam (54) u (55) unu cornacHo pUcyHky 6.

Bi
3
2
se=cead et /
/
2 2 - _-D?-i-._.—‘;.-_“- =
e
-‘h,ﬁ" [==as. ]
1 -
Tye

0
00010203040506070809101112121415161718

PucyHok 6 — 3HaueHns koadhuLmMeHTa AMHaMUYHOCTY 3; B 3aBMCUMOGT OT PacYeTHOro neproaa cobeTBeHHBIX
konebaHwii T, 30aH1a Unnu coopyKeHNs

[nsa rpyHToB KaTeropuia | u Il no ceMcmuyeckum cBocTBam (kpusas 1) npw:
T,=01¢B;=1+15T;
01c<T;<0,4cp;=25; (54)
T,20,4 c B; = 2,5(0,4/T)%5.
Ons rpyHtos kateropui |l v IV no celicMnyeckum ceBoicTBam (kpusas 2) npu:
7;<01¢cP;=1+15T;
0,1¢c<T;<0,8cpP,;=2,5; (55)
7,2 0,8 ¢ B; = 2,5(0,8/T)%5.
Bo Bcex cny4asx sHadeHna [; 4omkHbI 6bITh NPUHATHI He MeHee 0,8.

MpumeyaHue—lpu HaNUUMK NpeacTaBUTENLHOW UHPOPMaLMK (3anUcen 3eMNeTpAceHUI, NoapobHON Xapak-
TEPUCTVKM ONACHBIX 30H BO3MOXHbIX O4aroB 3eMNEeTPACEHUA W Op.) OONYCKaeTcA NPUMEHATE 0DOCHOBaHHbIE 3HAYeHWs
KoahpMuneHTa OUHAMUYHOCTH.

19.7 [ns 3agaHuii U COOPYXKEHWW, paccyuTbiBaeMblX No npocTpaHcTeeHHon POM, aHaveHne n{k npu pas.-
HOMEpHOM MOCTynaTensHOM CEACMUYECKOM BO3AENCTBUM cnedyeT onpeaensaTs no opmyne:

n 3
Lo
Uljk Z ZmpU,pr,
j p=1/=1
nlk - n 6 i (56)
J /
2 Z mp (Urp)
p=1j=1
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roe U;,'( — CMellLeHus no i-i popme B y3anoBow Tovke k POM no HanpaBneHuto 0606LeHHON KoopaMHaThl ¢©
HomepoMm j (npu j = 1, 2, 3 cMeLWeHns NuHenHble, npu j =4, 5, 6 — yrnoeblie);

mJ/ — VHepLUMOHHbIE XapaKTepUCTUKN B Y3NOBOI TOUKE p, paBHble Npu j = 1, 2, 3 Macce 30aHWa UNK co-
OpY>KeHWs, NpUcoeMHEHHON K Y3r0oBOW TOYKE p No HanpasneHuto ocn j, anpuj=4, 5, 6 — paBHble
MOMEHTaM MHEPLMN MacChbl OTHOCUTENbHO YrMoBbiX 0606LLeHHbIX KoOpAWHAT (MHEPLUOHHbIE Xa-
pPaKTEPUCTUKKU ONPEAENsOT C Y4eTOM PacyYeTHbIX Harpy3oK Ha KOHCTPYKUuio cornacHo 19.1);

r; — KOCWHYCbI YINIOB MeX/y HanpasneHMem CeicMM4eckoro BO3AEeNCTBMA M 0Cbio G Homepom /. Ecrin
obobLyeHHble nepemelleHna BOOMNb oced 1 1n 2 COOTBETCTBYIOT FOPU30HTaNbHOW MMOCKOCTM, a
nepemelleHne BAOMb OCU 3 ABMSAETCS BEPTUKANbHLIM, TO 3TU KO @UUMEHTBI paBHbI: ry = COSa
cosp; ry = sino cosP; ry = sinp, rae o. — yron Mexay HanpaBneHUeM CeNncMUYEecKoro Bo3aencTams
1 06006LeHHoM koopauHaToi; [ = 1, B — yron mexay HanpaeneHMem ceicMnYecKoro Bo3aencTBums
N TOPU3OHTAaNbHOW MNNOCKOCTLIO.

Tabnwuya 32— KoachdbuumeHT K, y4nTbiBaIOWMNIA AONYCKAEMbIE NOBPEXOEHNS 30aHUIA 1 COOPYXEHWIA

Twn 3aaHUs UNKU COOPYKEHUS 3HaveHus K,

1 30aHWA U COOPYKEHWS, B KOHCTPYKLMAX KOTOPLIX NMOBPEXOEHWS UMK Heynpyrie aedopmanun He 1,0
[OOMyCcKarTCs

2 30aHvsi M COOpYXKEeHWs, B KOHCTPYKLMSX KOTOPLIX MOrYT ObiTh JOMYLUEHbI OCTaToqHbIE Aedopma-
UMM 1 MOBPEXOEHWs, 3aTpydHsoWMe HOpManbHyo aKCnnyaTauui, npy obecrnedeHun 6e30nacHoCTH
MIOAEN ¥ COXPAHHOCTM 060pYNOBaHUA, BO3BOOUMBIE:

- U3 AepeBAHHbIX KOHCTPYKLMWIA 0,15
- CO CTanbHbIM KapKacom:

- Be3 BepTMKanbHbIX Auadparm unu ceasemn 0,25

- ¢ gvadparmamu Unu ceA3AMM 0,22
- CO CTeHaMM W13 Xene300eTOHHbIX KpYMHONAHENBHBIX UM MOHOMUTHBIX KOHCTPYKLUWA 0,25
- 13 Xene306eToHHbIX 06BEMHO-6M0YHEBIX U NAaHENBLHO-BNOYHBIX KOHCTPYKLMIA 0,30
- C ene300eTOoHHBIM KapKacoMm:

- Be3 BepTMKanbHbIX Avadpparm unu cBAsemn 0,35

- C 3anorHeHneM U3 KMPrMYHOW NI KaMeHHOW KNagku 0,40

- ¢ guadhparmamu Unu cBA3AMM 0,30
- U3 KUPNUYHOW UMK KBMEHHOW KNaaKu 0,40
3 34aHus 1 COopPYKEHWUS, B KOHCTPYKUMAX KOTOPbIX MOryT BbITe AOMYLUEHBl 3Ha4YMTENbHbIE OCTaToY- 0,12

Hble ,qecboprvlau,nm, TPelWwmWHbl, NOoBpeXaeHnAa OTAEeNbHbIX 3rNeMeHTOoB, UX CMelleHWA, BpeMeHHO Mnpu-
OCTaHaBnuMeawLwe HOpManeHYH akcnnyatauuw, npu Hanum4uu MEpOI’IpMﬂTMI:‘I, obecneyuneatoux 6es-
ONacHOCTb NAen (06'bEI{TbI NOHMXEHHOIo YPOBHA OTBETCTBEHHOCTH)

MpumevaHwns

1 OTHeceHve 30aHWI U COOPYKEHWUI K 1-My TUMY NPOBOAMUT 3aKa3vuK Mo NPEACTaBMNEHUIO reHeparnsHoro NpoekTu-
pOBLLMKA.

2 [Npw BbINONHEHMKX pacyeTa AedopMaunin KOHCTPYKUMIA NPU CEACMUYECKOM BO3AEWCTBMKW B 4acTOTHOM obnactu
koabhuLMeHT K, cnegyet npyHUMaTe paBHbIM 1,0.

19.8 [nAa 3g0aHnini 1 COOPY>XEHW, PacCHMTbIBAEMbIX MO KOHCOIMbHOW CXeme, 3HaveHue Mjx NPY NocCTy-
naTtensHOM FOpPU3OHTaNbLHOM (BEepTUKAaNbHOM) CEACMUYECKOM BO3LeNCTBUMUM Be3 yuyeTa MOMEHTOB WHepLUU
Macchl criefyeT onpeaensaTtb No opmyne:

X; (X )D m;Xi(x;)

=1
Njk = ™ L ) (57)
ijxiz(xj)
=1

rae X(x,) v Xf-(xj) — CMeLLeHMA 30aHns UM COOPYXeHust npyu cobCTBEHHbIX KonebaHuax mno i-i gpopme B
paccmaTpuBaeMoil To4Ke Kk U BO BCEX TOYKaX j, Fde B COOTBETCTBMU C pacHeTHOW CXeMoi
ero mMacca nNpuHATa CoCpeaoTOHeHHOW;
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mj — Macca 3aHunda Unn CoopyXeHnA, OTHeCeHHaA K y3J'IOBOl71 TO4YKe j, onpegenaemasn c yde-
TOM pacHeTHbIX Harpy3oK Ha KOHCTPYKUWIO B COOTBETCTBUA C 19.1.

Ons 30aHMA BEICOTON 40 NATWA 3TaXKEW BKIMHYUTENBHO C HE3HAYUTENbHO M3MEHSALWMMUCA MO BbiCOTE
Maccamin U XKecTKoCTAMKW aTaxel npu T, meHee 0,4 ¢ KOI(PULUEHT 1, NPW UCNONb3OBAHUW KOHCOMBHOW
CXeMbl A58 NOCTyNaTenbHOro ropu3oHTanbLHoOro (BEPTUMKanbHOro) CeMCMUYeCcKoro Bo3gencTeums 6es y4eta mo-
MEHTOB MHepUUKM Macchl JoNyCcKaeTcs onpeaernsTb No ynpoLeHHon hopmyne:

n
Xy 2. m;X;
=1
W= (58)
2 myx;
j=1

TAe X; 11 X; — PacCTOsHWUA OT ToYeK k 1 j no BepxHero obpesa yHOaMEHTOB.

Tabnuua 33 — KoadbuUUEHT, yUNTLIBAOWMIA CNOCOBHOCTE 30aHUA U COOPYXEHUIA K pacCenBaHUIO 3Heprum

XapaKTepucTuka 30aH1ii U COopYKEHNI K\F
1 Bricokue coopyxeHua Hebonbluux pasmepoB B nnaHe (6awHu, mayTel, AbIMOBLIE TPyObl, OTAEMBHO 1,5
CcToALME WaxTbl MATOB U T. M.)
2 KapkacHbole GeccBsA3eBble 30aHWsA, CTEHOBOE 3aMnofIHEHUWE KOTOPbIX HE OKa3biBAET BMWUAHMWA HA WX Oe- 1,3
hopMrpyeMocTb
3 30aHus U CoopyKeHUA, He YKasaHHble B no3uumnsax 11 2 1,0

19.9 lMpwu ucnonb3oBaHWM koHconbHoW POM B3aumogeWcTBME COOPYXEHUsi C OCHOBaHWEM criegyet
NpUHMMAaThL B BUAE KECTKOro 3awemneHus. B npocTtpaHctBeHHon POM cnegyeT yunTbiBaTh AMHAMUYECKOE
B3aMMOEeNCTBNE COOPYXKEHUSI C OCHOBaHWEM. [JMHAMUYECKUe Harpy3ku, nepefaBaemble COOPYKEHUEeM Ha
OCHOBaHWe, criedyeT MpUMHMMAaTb NPOMNOPLUMOHaNbHbIMK NEpeMeLLeHUAM camoro coopyxeHnuns. KoadduumeH-
Thl MPOMOPLMOHANBLHOCTU (KO3 ULMEHTBI YNIPYTON XeCTKOCTM OCHOBaHWA) CnefyeT onpeaensiTb Ha OCHOBE
YNpYrMx napameTpoB IPYHTOB, BbIYMCNAEMbIX MO AaHHBIM O CKOPOCTSX YNPYIrMX BOMH B TPYHTE MM Ha OCHOBE
KOPPEensLMOHHbLIX CBA3EN 3TUX NapaMeTpoB € PU3MKO-MEXaHUYECKMMN CBOMCTBAMW FPYHTOB.

I puMmeHaHMNE — anI yyqyeTe B3aMMO,D,EI7ICTBIAF| COOPYXKEHNA N OCHOBAaHWUA BO3MOXHO KaK CHWXEHWE, TaK U NOBbl-
LEHWE CEACMUYECKNX Harpya3okK.

19.10 lNMpw pacyeTe 30aHMIA M COOPYXEHWA cnegyeT UCNonNb30BaTh NpocTpaHcTBeHHYO POM.

MpocTpaHcTeeHHaa POM KOHCTPYKUMW — OAUCKPETHasa TpexMepHasi MoAellb CO MHOXECTBOM cTerneHen
ceobogbl. Mo HanpaeneHWaM cTeneHen cBoboabl 3afakT 000bLEeHHbIE KOOPAWHATLI, ONUCHIBaOLWMe MOCTY-
natensHble U yrnoeele nepemMeweHna PIOM » ogHO3Ha4YHO onpefensioue ee nonoxeHue B NpoCTpaHCTBe
(Hanpumep, Kak Ha pucyHke 7).

OeuxeHue POM npu ceicMUYeCKOM BO30EACTBUM OMNMUCLIBAKOT OTHOCUTENBHLIMW 0B0BLLEHHBIMK KOOP-
OWHaTaMu, TO eCTb 3a4aHHLIMU B MOABWXHON cucTeEMe KoopauHat (ocu 0X,X5X5 Ha pucyHKe 7). Mpu oTHOCK-
TenbHOM OBUXeHMU Ha Maccel POM geicTByOT MHEPLWOHHBIE CEACMMUYECKUE CUMbI 1 MOMEHTHI.

MpocTtpaHcTBeHHy POM 06bl4HO MOZENMPYOT C NPUMEHEHWEeM CNeunanu3vpoBaHHbIX PacHeTHbIX
KOMIMIIEKCOB B BWME KOHEYHO-3NeMeHTHOW mogenu. B atom cnyyae oboblueHHble koopauHaThl COBNagawT
c rmoBanbHLIMU NepeMeLLeHUaMY B Y3nax KOHEYHO-3MeMeHTHOW Mogenu. Ha pucyHke 7 nokasaH Hanbonee
o061 cnyyan 3agaHus cteneHen ceoboael B yane PIOM B Buae Tpex nocTtynaTenbHbIX WU TPEX YINOBbIX Nepe-
MeLLEeHUHN.

Mpw pacyeTe NUHENHO-CNEKTParbHbIM METOAOM CEAMCMUYECKYH Harpy3ky ONpenenstoT ANA Kaxaown 13
YYUTEIBaeMbIX COOCTBEHHBIX dpopm KonebaHuid. Mo 3Ha4veHWsIM CeCMUYECKOM Harpy3ku, pellasi cTaTMyecKy
3agadqy, paccyMTbIBAOT ApYyrve napaMeTpbl QUHAMUYECKON peakuny (NnepemMellieHuns, gedopmalm, BHYTPEH-
HWe cunoBble hakTopkl, HANPSKEHWS ), KOTOPLIE HE 3aBUCAT OT BPEMEHMU.

Mpn AMHAaMWYECKOM pacyeTe BO BpeMeHHOoI 0bracTi napaMeTpbl AMHaMWYeCKOW peakLmMm onpeaensoT
nyTem MHTErpupoBaHus anddepeHUmManbHbIX YPaBHEHUIA OBUXEHNSA, MapaMeTphl 3aBUCAT OT BPEMEHM.

46

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 51/131
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-35021-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67821
https://gostexpert.ru/gost/gost-35021-2023?utm_source=pdf&utm_medium=67821&utm_term=page

rOCT 35021—2023

CeACMUYECKHE CUNbI

A MOMEHTH! B A-M yane

no i-i ropme konebaHui

ANA HanpaeneHuA BosgeitcTeus T

MepemMelleHKe B kK-M vane
No HANpaeneHuio creneHex
cesoGoge POM

HanpaBnenue cecMr4acKoro

poafeicTenn I === ;

PucyHok 7 — lNMpocTtpaHcTBeHHaa POM

KoHconbHyto Mogens (PUCYHOK 8) MOXXHO paccMaTpuBaTh Kak BbIPOXOEHHbLI YacTHbIA clyYail npo-
cTpaHcTBeHHoW POM, yooBHbIn Ana unnoctpaymMm MeTOA0B AUHAMUKU COOPYKEHUN, B TOM YUCNE NUHENHO-
crnekTpanbHoro Metofda. [ns npoekTUpoBaHUSA COBPEMEHHLIX 30aHUA U COOPYXXEHWA KOHCOMNbHYI MOOerb,
Kak NpaBwumo, He NPUMEHSOT.

PucyHok 8 — KoHconeHaa POM
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19.11 BepTuKanbHYyK CEMCMWYECKYIO HArpy3ky B cnydyasx, NpeaycMoTpeHHbIX B 19.4 (kpomMe KaMeHHbIX
KOHCTPYKUMi1), crieayeT onpefensts no gopmynam (52) u (53), npu 3ToM K03 PULMEHT Ky, MPUHUMAKOT paBs-
HbIM €4AVHKULE, 8 3HaYeHMe BePTUKaNbHON CEMCMNYECKOW Harpy3kn ymHoxarT Ha 0,75.

KoHcomnbHbIE KOHCTPYKLMKW, Macca KOTOPbIX MO CPaBHEHWIO C Maccol 34aHua HeaHauvTenbHa (6ankoHsl,
KO3bIPbKWM, KOHCOIW AN HABECHbLIX CTEH M TOMY NOoAOBHbIE U UX KPenneHus), cnegyeT paccinTbiBaTb Ha Bep-
TUKanbHY CENCMUYECKYIO Harpys3ky npu aHavyeHum Bn =5.

19.12 KoHcTpyKuuK, BO3BbILLAKOWMECA HAQ 30aHWEM UMK COOPYMXEHWEM W MMEKLLME NO CPaBHEHWIO
C HUM He3Ha4YuTenbHble CceYeHKst U Maccy (mapaneTbl, PPOHTOHbI U T. M.), @ TaKKe KpenneHns NnamaTHUKOB,
Tskenoro obopynoBaHWs, yCTaHaBNMBAEMOrO Ha MEPBOM 3Taxe, CMefyeT pacCcHMTbIBaTh C YYETOM rOpU30oH-
TanbHOM CEMCMUYECKOW Harpy3ku, BblMUCIIeHHoW no hopmynam (52) n (53) npu Bn = 5.

19.13 CamMoHecyle U HeHecylWne CTeHbl, NaHenu, Neperopofki, COeOUHEHUS MeXOy OTOAEeNnbHLIMU
KOHCTPYKLUMAMK, a TakKe KpenneHus TeXHONornyeckoro obopynoBaHusa cnefyeTt paccyMTbiBaTb Ha rOpU30OH-
TanbHY CeNCcMUYECKY Harpysky no dopmynam (52) u (53) npm 3HavyeHmax Bl]’ COOTBETCTBYIOLLUX paccma-
TpMBaeMonW OTMETKE COOPYKEHWUHA, HO He MeHee 2. [pu pacyeTe ropusoHTarnbHbIX CThIKOBbIX COEOWHEHWIA B
KpyMHOMNaHemnbHbIX 30aHWUAX CUMNbl TPEHUS, KaK NpaBuno, He YYUTLIBAIOT.

19.14 Tpwu pacyeTe 340aHUA U COOPYKEHWUA ONMWUHOW MNU WKupuHoi Bonee 30 M no KoHconbHow POM
NOMUMO CEACMWYECKOWN Harpy3ku, onpegensemMon no 19.5, HeobXo0ANMMO y4MThIBATb KPYTALWLUA MOMEHT OTHO-
CMTENbHO BEPTUKamNbHOW OCK 34aHUA UMW COOPYXEeHWs, NPOXOASLLEN Yepes ero UeHTp XecTKocTW. 3HadeHue
pacHeTHOro aKCUEHTpUCUTeTa MeXay LeHTpaMu XXeCTKOCTeN U Macc 30aHWi MNK COOPYXEeHWA B paccmaTpu-
BaeMOM YpPOBHe criegyeTt npuHumMatb He meHee 0,18, rae B — pasmep 34aHua Uy CoopyXEeHWs B MnnaHe B
HanpasrneHun, NepneHanKynapHoOM K AeNCTBUI0 CUMbl S,

19.15 lMpwu pacyeTe NOAMOPHBIX CTEH HEODXOAMMO y4MTbIBaTb CENCMUYECKOe OaBreHWe rpyHTa, 3Ha-
YeHMe KOTOpOro gonyckaercs onpefensaTb C MPUMEHEHUEM KBa3uUCTaTUYECKUX pacyeTHbIX CXEM, MpuUHUMas
yCKOpeHue rpyHTa paBHbIM NpouaseaeHnio KoK, A. [lonyckaetca npyHuMaTth Ky = 0,5 Npu oTCYTCTBUN APYTMX
OaHHBIX.

19.16 BepTukanbHOe HanpasneHne CENCMMYECKOro BO3LENCTBUA COBMECTHO C rOPM30HTaNbHbIMW Ha-
npaeneHnamn 06s3atensLHO onpegenseT onacHoe HanpaeneHWe Npu pac4yeTe:

- FTOPU30HTamNbHbIX U HAKMOHHbIX KOHCOMBHbIX KOHCTPYKUWHN;

- BonbLUENpPONeTHLIX paMm, apok, )epM, NPOCTPaHCTBEHHbLIX MOKPLITUA.

19.17 HeobxoammocTb y4eTa CeiCMUYEeCKNX BO3OENCTBUIA NPY NPOEKTUPOBAHUK 34aHUA U COOPYKEHWNIA
NMOHWKEHHOMO YPOBHSA OTBETCTBEHHOCTU, pa3pyLUeHne KOTOPbIX He CBA3aHO C rmbenso Moaei, nopyen LeH-
Horo obopyaooBaHWs WU He BbI3biBAET MpeKpalleHWUsl HenpepbiBHbIX MPOUM3BOACTBEHHBLIX MPOLECCOB (cknaabl,
KpaHoBble acTakafbl, HeBonblue MacTepckue U gp.), a Takke BpeMeHHbIX 30aHWIA U COOPYXKEHWI yCcTaHaBMu-
BAEeT 3aKkas4uk.

19.18 Pacuet 3gaHuii C CENCMOM30NMPYIOLWLUMIKM cucTeMammn HeoBX0AVMO BbIMOMHATL HA CEMCMUYEcKne
Harpysku, COOTBETCTBYHOLLME ypoBHAM P3 1 K3, a Takke Ha akcnnyaTauWoHHYK NPUIroaHOCTb.

Pacuet cuctembl CEACMOM30MNALMM Ha CeMCMUYEeCcKMe Harpy3k1, COOTBETCTBYIOLME YPOBHIO P3, cnegyet
BbIMOMHATL NO nepevncneHuto a) 19.2. MNoBpexaeHNss SNEMEHTOB KOHCTPYKLUIA CENCMUYECKON U30MALUM He
JonyckarTca.

PacyeT cucTemMbl CENCMOM30NALMM Ha CEMCMUYECcKUe Harpysky, oTeedatowmne yposHio K3, cnegyert Bbi-
MOMNHATE B COOTBETCTBUU C NMepeducneHnem 6) 19.2 n 19.2.2. Mpwn BeinonHeHun pacyeTa Ha K3 Heobxoguma
npoeepka no nepemMelleHnam. HeobxognMmMo npMMeHATL peanbHble akceneporpamMmmMel, XapakTepHble ans pan-
OHa CTPOUTENbLCTRA, a B Cry4ae WX OTCYTCTBUSA — reHepupoBaTh UCKYCCTBEHHbIE akcerneporpaMmsbl C y4eToM
rPYHTOBbIX YCMOBUA NNOWAaAKK CTPOUTENBLCTBA.

PacuyeT cencMomsonupytowern CUCTEMbl Ha 3KCMMyaTauMoHHYH MPUroAHOCTh criefyeT BbINONHATL Ha
BO3eMCTBUS BEPTHUKamNbHbLIX CTATUYECKMX U BETPOBOM HArpy3okK.

KaxkOblil 3NeMeHT CUCTeMbl M30MNAUMM AoMmKeH ObiTh CNPOEKTUPOBAH Tak, YTODLI NPKU MakCcUManbHbIX ro-
PU30OHTamNbHbIX NEPEMELLEHNAX BOCMIPUHMMANNUCh MakCuManbHble U MUHMManbHbIe cTaTU4Yecknue BepTuKanb-
Hble Harpysku.

19.19 [ns 30aHuin N COOPYKEHWI, pacCHUTLIBAEMbIX MO npocTpaHcTBeHHoW POM c wecTbio cTeneHamu
cBobobl B y3rax (Mpy HeCornacoBaHHOM ANaroHanbHOM MaTpuLe Macc), Npy Y4eTe TONbKO NoCTynaTenbHOro
OBWXEHWS MaccuBa rpyHTOBOMO0 OCHOBaHWA ANS BLICOKMX CKOPOCTEN pacrnpocTpaHeHUs CEMCMUYECKMX BOMH
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(npu V, = 400 m/c), koadbduuMeHTsl NpUBeaEeHNs BO3AENCTBUS K i-it hopme KonebaHuin ¢ /- opueHTauuei
cnegyet onpefensTtb no opmMmyne

n 3
> Zmpxﬂp‘”xm
=1j=1

n 3
x> mPXJ'P+®JP ﬂk)
p=1j=1

e}

)
n;j= : (59)

i
Vi
rme vy .

(j=1, 2, 3) — HanpaBnALLME KOCUHYCbI /- OpUEHTaLMM BEKTOPA YCKOPEHUA NOCTynaTenbHoro ABu-
i -

KEHWNA TPYHTOBOIO OCHOBAaHKUA XO’ yooBneTsopAwLneE yCroBUH

3 2

2 [Vgﬁoj - (A0}

J=1

Mpwu Tpex cTeneHsx ceobogbl B y3nax npu ®jp = 0 dhopmyna (59) umeet Bug
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n
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3
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i
[N

MpumedyaHns

1 [ns 30aHUIA M COOPYKEHWIA, YKa3aHHbIX B no3uuun 1 Tabnuuel 33, ana 6onblUenponeTHbIX 30aHWA 1 COOPYKEHWNA,
BbICOTHBIX COOPYXXEHWI, YKAa3aHHbIX B No3vuuM 2 Tabnuubl 33, npu 3Ha4YeHUsaX (hasoBbIX CKOPOCTEW pacnpocTpaHeHus
ceicMuyeckux BonH V < 400 m/c, HeoBxoOWMMo yunTbIBaTL BOMHOBOW XapakTtep CelCMUYECKOro BO3OeMcTBNA.

2 [Mpu cencmunyHocTy nnowaaku 8 6annos 1 6onee, NOBLILEHHOW TOMLKO B CBA3W C HANWMYMEM IPYHTOB KaTero-
puu lll, 3Ha4YeHNs cencMuUyeckon Harpysku [hopmynel (52), (53)] ymHOXatoT Ha KoadhdouumeHT 0,7, yY4UTbIBaKLWMA HEMK-
HellHoe AehopMUPOBaHUE TPYHTOR OCHOBAHWSA MpU CEMCMUYECKUX BO3OEUCTBUAX.

19.20 [Ona 3gaHuil, paccyUTeiBAaeMbIX MO KOHconbHoW POM (cm. pucyHok 6), koadpduumeHTsl hopM Ko-
nebaHui Npu NocTynaTtenbHOM CEACMWYECKOM BO3AEWCTBUM MO OOHOW ropu3oHTansHom ocu bes yyeta mo-
MEHTOB MHEPLMN Macc YpOBHeW (aTaxel) cnefyeTt onpefensitTb Kak Y4acTHbIA cnyyan dopmyn (58), (59) npwn

j=1=1, v!)-( =1 M@jp=OBBM,D,e
jo
Zm Xip
erk—xrkn— (62)

o2 mprp
p=1

rae Xy v Xj, — nepemelieHns k-ro u p-ro ypoeHsa POM (ataxei 3gaHmsa) no i-i popme coBCTBEHHLIX KOMe-
BaHwnnA.

19.21 KoHcTpykuuu, BO3BbILAKOLWKWECA HAA 30aHUEM UMW COOPYXEeHUEeM W UMEloLLMe MO CpaBHEHWUIo
C HWM He3Ha4yMTernbHble cedeHuss U maccy (napaneTbl, POHTOHBI U T. M.), @ TAKXKE KPEenneHns NamsTHUKOB,
Tsbkenoro obopygoBaHKs, YCTaHaBNMBAEMOrO Ha MEPBOM 3Taxe, CriefyeT pacCcyUThbiBaTh C Y4ETOM rOpU30H-
TanbHOW CEMCMUYECKOW Harpy3Ku, BbIYUCIIEHHON NPpY 3Ha4YeHun B“ = b.

19.22 MNpwv pacyeTe KOHCTPYKLMI Ha MPOYHOCTb WM YCTOMYMBOCTE MOMMMO KO3PPULIMEHTOB YCIOBUIA
paboTkl, NPYHUMAaeMbIX B COOTBETCTBUW C APYTVMW OeACTBYOWMMM HOPMaTUBHEIMW OOKYMEHTaMK, cregyeT
BBOAWTbL OOMONHMTENBHO KO3 uumMeHTbl ycnoBuid paboThl, onpegensemMbie no tabnuuam 34—36. Ha atn
KoadppULUNEHTBl YMHOXKAKOT pacyeTHOe COMNpOoTUBMNEHUE COOTBETCTBYIOLLEro Matepmuana KOHCTPYKLMA.

Knacc apmatypel — no TOCT 34028. Knacc 6etoHa — no FOCT 26633.
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Tadnuua 34 — KoadhUUMEHT yCNoBHUK paboTbl KOHCTPYKUMIA My,

XapakTepucTvka KOHCTPYKUWIA 3HaveHua my,
1 Npwu pacuyeTe Ha NPOYHOCTE:
CTtanbHble, AepeBsHHbIE, Kerne30b0eTOHHbIE C XEeCTKOW apMaTypoi 1,3
YKene3zobeToHHbIE CO CTEPXXHEBOW W MPOBOMOYHOW apMaTypoi, KpoMe npoBepky Ha npoy- | C ydetom Tabnuy 35,
HOCTb HaKIMOHHBIX CeYeHun 36
>KenezobeToHHbIE NPU NPOBEPKE HA MPOYHOCTL HAKMOHHBIX CEYEHUNA 1,0
KameHHble, apMokaMeHHble 1 6ETOHHBLIE NpK pacyeTe:
- Ha BHeLEeHTpeHHOe cxartue 1,0
- Ha COBWI W pacTaxeHue 0,8
CeapHble coeguHeHus 1,0
BonToBble coeavHEHNS W 3aKMNEnoYHbIE COeaUHEHNUS 1,1
2 lpwn pacuyeTax Ha YCTOMYUBOCTb:
CranbHble anemeHTsl ¢ rMbkocTbio cBbiwe 100 1,0
CtanbHble aneMeHThbl ¢ rmbkocTbio oo 20 1:2
CrtanbHble aneMeHTbl ¢ TMbkocTbio oT 20 ao 100 Or1,2p001,0
Mo WHTEpPMONALMU

MpumeyaHwue — MNpu pacyete cTanbHbIX W Kene30BeTOHHbIX KOHCTPYKUMA, NoanexXallmx aKCnnyatauum B He-
oTannMBaeMbIX MOMELLEHWAX UMW Ha OTKPLITOM BO3OyXE NPW pacdeTHoW Temnepartype Hwke muHyc 40 °C, cnepyet
npuHuMath m,. = 0,9, B cny4ae NpoBepKu NPOYHOCTU HAKMOHHBLIX ceveHnia my, = 0,8.

Tabnuuya 35— KoadhhuumeHT ycrnoeui paboTel BeToHa My,

3HaueHna KoamMUUMeHTa YCroBui paboTsl My,

BB npu Knacce BETOHA MO NPOYHOCTH Ha CKaTUE
B75 B15 B30 B45
1 Tskenoih 6e3 paboyvell apMaTypbl B CKaTbiX M CXKaTOW 30HE — 1,2 1.1 1,0

CXaTo-pacTAHYThIX 3neMeHTax

2 TsKenwl ¢ paboden apmaTypoi Knacca:

A400 — 1.1 1,0 1,0
AS500 (A500C, A500CH, As500rT), A600, ABOOD — 1,2 1.1 1,0
3 INerkun 1,0 1,0 1,0 —
4 A4yencTbln 1,0 0,9 — —

Tabnunua 36 — KoadhduuymeHT ycrnosuin paboTel apMaTypbl MPU PaCTSKEHUM Mg W NPU CKATUN Mgy,

Knaccel apmatypbi
Koadychmument
Yeunusa 5
ycnoBuin paboTsl A500, A800
i (A500C, A500CIT, As500rT) Ae00 A1000 B50
PacTtsxeHune My, 1,16 1.1 1,05 1,0 1,0
Cxatne Moty 1,1 1,1 1,0 1,0 1,0

19.23 CelcMOCTOMKOCTL KOpMnyca pe3epByapa onpedenstoT Ansg ocoboro covyetaHus Harpysok, BKMHO-
yawLwwmx B cebsa celicmmyeckoe BO3OeNACTBME, BEC XPAHUMOIO NPOAYKTa, BEC KOHCTPYKLUMWIA KU TENNOW30NALUK,
M30bITOYHOE JaBNEeHWe, BEC CHETOBOrO MOKPOBA.

K cencMUYecKkMM Harpyskam oTHOCATCA:

- NOBbILUEHHOE JaBNeHne B MPOOYKTE OT HU3KOYACTOTHBLIX FpaBUTaLIMOHHBLIX BOMH Ha cBOBOQHON NoBepX-
HOCTW, BOZHMKAILLUX MPW rOPU30OHTANbHOM CEMCMUYECKOM BO3OENCTBUN;

- BbICOKQYacTOTHOE OMHaMu4yeckoe BO3gercTBue, oDyCroBleHHOe COBMECTHbIM konebaHmem Macchl
NpoayKTa U KpyroBon LWNMHAPUYECKOA 060MouKK;
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- MHEPUMOHHbIE Harpy3ku OT SNeMEeHTOB KOHCTPYKLUKM pe3epByapa, y4acTBylWNX B 0BWNX gMHaAMnYe-
CKMX npoLeccax kopnyca v Npoaykra;

- TMapoAuHaMUYECKNE HArpy3KM Ha CTEHKY, 0DYCIOBNEHHbIe BEPTUKANbHLIMKU KonebaHuaMu rpyHTa.

19.24 PacueT Ha ceiICMOCTONKOCTbL pe3epByapa AomKeH obecneynearh:

- MPOYHOCTbL CTEHKM MO KOMbUEBLIM HAMPSIKEHUAM Ha YPOBHE HUXHEN KPOMKM KaXoro nosica,

- YCTOWMYMBOCTb NEPBOro Nosica CTeHKU C y4eTOM AOMNONHUTENbHOIO CXXaTtus B MepUanoHanbHOM Hanpas-
MEeHMN OT CENCMWNYECKOro ONPOKMALIBAKOLLEN0O MOMEHTA;

- YCTOMYMBOCTb KOpMyca pe3epByapa OT ONpOoKUAbIBaHWUS;

- YCMNOBUWSA, NPU KOTOPbLIX FPaBMTaLMOHHAA BONHA Ha CBODOAHOW NOBEPXHOCTU HE OOCTUraeT KOHCTPYK-
UM CTaLMOHAPHOW KPLIWKW WU HEe NPUBOAUT K NoTepe paboTocnoCoBHOCTM NOHTOHA UINK NNaBatoLWen KPbILN.

19.25 CeWlCMUYECKWNIA ONPOKMALIBAOLLIMA MOMEHT ONPenensoT Kak CyMMY MOMEHTOB OT BCEX CWM, Cro-
CODCTBYIOLLMX ONPOKMAbIBAHUIO pe3epByapa. [poBepKy Ha ONpoOKWMAbIBaHWE MPOBOAAT OTHOCUTENBHO HUKHEN
TOYKW CTEHKM, PacrnonoXeHHOW Ha OCY FOPM30HTaNbLHOW COCTaBMALWEN CEMCMUYECKOro BO3AeNCTBUS.
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MpunoxeHune A
(pekomeHayemoe)

MeToauka onpegeneHua pacyeTHbIX Harpy3okK gnAa otaernbHO CTOALWKWX ONOP U 3CTakKag

A.1 Tpu pacyeTe OTOENBHO CTOSALLMX OMOP U 3cTakan HeobXoauMMO YYUTLIBATb HArpy3kW, BO3HUKAKLLIME NPU UX BO3-
BeOeHWMW, aKcnnyaTaummn 1 UcnbiTaHi TpybonpoBoaos.

A.2 OTgensHo CTOSLLME ONOpbl W 3CTakadbl CNeayeT paccyuTbiBaTbh Ha Harpyaku oT Beca TpybonpoBoaoB ¢ M30ns-
LUuneid, Beca TpaHCNopTUPYEMOro NPoOyKTa, Ha ropU30HTarbHbIe Harpysku 1 Bo3aeicTens oT TpybonpoBoooB, Harpysku ot
BeCca NAen U PeMOHTHBIX MaTepuanos Ha o6cnyXuBakLWnx Nnowaakax U nepexodHbiX MOCTUKaxX, OT OTMNOXEHWUIA Npouna-
BOOCTBEHHOMW MbINK, a TakKe CHETOBbIE W BETPOBLIE HArpy3ku, Npu Haubonee HEBNaronpPUATHOM UX COMETaHUN.

Harpy3aku 1 Bo3gencTens oT TpybonpoBogoB NPUMHUMALKDT MO 3a4aHUI0 TEXHOMOMMHMECKMX opraHuaauunin. B sagaHun
[OMKHbI BbITh YKa3aHbl HArpyaku 1 YMcno Tpybonpoeoaos no spycam. CHeroBble U BETPOBLIE HArpy3KkK, a Takke Koaddu-
LIMEHTbI HAAEXHOCTU N0 Harpy3kam onpedenstoT B COOTBETCTBMM C pasgenamn 6—16, 19 n Tabnuuen A.1.

Tabnuua A.1— KoaddmumeHTsbl HBAEKHOCTW NO HArpy3ke AnA onopbl/actakagsl

Koadhchbuument
Knaﬁgt:d:b;gium Harpyakun HaQEXHOCTN
Py no Harpyske
[locTosIHHBIE OT cobcTBeHHOro Beca OTAENbHO CTOALMX ONOp W acTakag C orpakaakLmmi 1,1(0,9)
KOHCTPYKUMSAMK 1 0BCnyKMBaeMbIMI NroLiaakamm
BpemeHHble OT Beca Tpy6onpoBOAOB C TEXHOMOMMYECKOW apMaTypoi U ONOPHBIMW YacTAMMU 1,1 (0,9)
OnNWTENBHbIE
Ot Beca usonauuu u pyTepoBKu 1,2 (0,9)
OT Beca TpaHCMopTUPYEMOW JKNOKOCTW B CTagnKM SKCnyaTaumm 1
OT Beca OTNOXEHWA BHYTpK TpyOONPOBOAOE B CTaAUKU 3KCNNyaTaumm 1,1
TemnepaTypHble TEXHONOMMYECKWE BO3AENCTBUSA (pasHOCTb TeMnepaTyp) 1.1
BHyTpeHHee faBneHue B CTaguK aKcnnyataumu 1,2
KpaTkoBpemeHHele | OT Beca nioger U peMOHTHBIX MaTepyuanoB Ha Nnowankax U MocTUKax 1,4
OT Beca NpoV3BOACTBEHHOW MbINA 1,2
Ha nopyyHv nepun nnowagok 1 MOCTUKOB 1,2
CHeroBad 1,4
BeTpogasd 1,2
Knumatudeckme TemnepaTypHble BO3AEWCTBUA (pa3HOoCTbL TEMMepaTyp) 1,2
OT Beca BoAbl NpW MMAPaBAUYECKNX UCMbITAHUSX 1
BHyTpeHHee faBneHue npu UCnbITaHnaX 1
Ocobble CeicmuyeckMe BO3OEWCTBUS, Harpyskd, Bbi3blIBAEMbLIE PE3KUM HapyLUeHUeM 1
TEXHOMOrMYeCcKoro NpoLecca, BpeMeHHON HEUCNPaBHOCTLIO WU NOMOMKOW 060-
pygooBaHus

MpumeyaHusn

1 Ona Tpy6onpoBoaoe NpeanpuaThii YEPHOW MeTannyprum KoaUuuUeHT HaAEKHOCTU NO Harpyake And BHYTPEeH-
HEro AaBMneHus B CTaguu akcnnyaTauuu npuHUMatoT paeHeiM 1,15.

2 [na ynpoleHns onpefeneHns pacyeTHOM Harpy3kn oT Beca TpyOonpoBO4OB C U3onaunen, (oyTepoOBKOKN, TpaHe-
NopTMPYEMbLIM MPOAYKTOM W Tak fanee paspeLlaeTca UCMoNb3oBaTh eAuHbIA KO3hOULMEHT HAAEKHOCTU MO HArpy3ke
Ona BepTuKanbHbix Harpy3ok 1,1 (0,9). C Ton e uenbio paspeluaeTcs NPUHUMAaTb eduHbIA Ko3thdULNEHT HAOEXHOCTH
no Harpyske 1,1 onA ropuM3oHTanbHLIX HArpy3oK OT TEMMepaTypPHbIX TEXHOMOTMYECKUX BO3OENCTBMA W BHYTPEHHETD
OaBrneHus.

3 3HayeHuA k0ahOULMEHTOB HAAEKHOCTK MO Harpy3Kam, ykasaHHble B cKobkax, MPUHMMALT B TEX CNy4asx, koraa
YMEHBLLIEHWE HAarpy3oK Bbi3biBaeT Bonee HebnaronpusTHeIE YCNOBUS paboThl paccYMTBIBAEMOrO 3NeMeHTa KOHCTPYK-
unn.
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OkoHyaHue mabnuus! A.1

4 MpwW codeTaHWKM Harpysok crneayeT YYuThbiBaTb (OU3UYECKM BO3MOXHLIE BapuaHTbl OOHOBPEMEHHOTO OEWCTBUA
paannyHbIX Harpy3oK, B YaCTHOCTK:

a) Npu onpegeneHn Harpy3ok OT ra3onpoBOAOB, NApoNpPOBOAOE W NPOAYKTONPOBOLOB, ANs KOTOPbIX, COMMAcHO
npasunamM NpuemKku Mx B 3KCMyataumio, 00sA3aTensHO MMapaBnnyeckoe UCMbITaHWe, CreayeT YYuTbIBaTh, YTO Tako-
MY WCTbITAHUK OOHOBPEMEHHO MOXET NodBepraTeCs Nib oAWH Tpybonpoeod. Mpy 3TOM B pacyeT NPUHUMAIDT TOT
TpyGOnNpoBOA, HAMoOMHEHWe KOTOPOro Hanbonee HeBbIrOAHO OTPEXAETCH HA PACCYMTAHHOM 3MEMEHTE CTPOMTENbHON
KOHCTPYKUMW. TPy ruapaBnuyeckoM UCMBITaHUW Harpy3sky, BO3HWKaKLWWE NPpU NepecTaHoBKe 060pyaoBaHWUA, UCKITHO-
yaroTes;,

©) npu onpegeneHun Harpy3ku OT Beca OTNOM¥EHWI BHYTPW rasonpoBOA0B MPK PE3KOM HapyLLUEHUM PEXMMA SKCMITy-
aTauuy ee cnegyeT YYMTbIBaTh NWLWL ONA OOHOMO ra3onpoBoaa, NPUHUMAA ANg ocTanbHbIX TPYBONPOBOAOB Harpyaky
OT OTNOXKEHWIA B CTaAMM aKCTnyaTauum;

B) NMpu y4eTe BepTHKaNbHOW Harpysky oT Beca Nodeil ¥ PEMOHTHLIX MaTepyanoB Ha NMowaakax U MOCTMKaxX CHe-
roBas Harpyska Ha 3TUX KOHCTPYKUMSAX HE yYUTbIBaeTCH.

MpumeyaHue— MNpy yicne TpyGONPOBOOOE YETHIPE M MEHEE, a TaKkKe ANA Cry4Yyaes, Koraa Harpyaka oT Beca
OTAenbHbIX TPYBONPOBOAOE HE MOXKET ObiTh NPEeACTaBMNeHa IKBMBANEHTHOW pacnpeaeneHHon Harpyakon (cMm. A.9), pacuet
CTPOMTENbHBLIX KOHCTPYKUWIA CReayeT BbINOMHATE No hakTnyeckon packnagke TpybonpoBoaos.

A.3 HopmaTuBHyto pasHocTb TEMMEpPaTyp OT KNMMaTUYECKUX BO3OEWCTBUW ONPEnensioT B COOTBETCTBUM C pazge-
nom 14 B 3aBUCUMOCTW OT KNMMaTU4YECKOro panoHa.

A.4 Tpw OTCYTCTBAM B MOMEHT COCTaBMEHWUA CTPOMTENBHOW YacTK MPOEKTa M3BECTHOW packnaaki Tpybonpoeonos
32 OCHOBHYH WCXOOHYIO BENUYMHY MPUHMMAKT HOPMaTWMBHYIO BEPTUKANbHYK Harpy3ky Ha 1 M anuHbl Tpaccel — g. Ha-
rpyska g Hapsay ¢ BECOM caMux TpyOOonpoBOAOB C U3oNdaLMeil 1 TpaHCNOpPTMRYEMbIM NPOAYKTOM [OMKHa BKIKOYATL TaK-
e Harpysky Ha obcnyxuBaroLimMe nnoLlanki, Bec CHera, Npyu 3ToM Ko pUUMEHT HAAEKHOCTH MO Harpy3ke NpUHUMAaT
paBHbiM 1,1.

A.5 HopmaTtvBHYO BEPTUKaNbHYK Harpyaky oT Beca Bcex TpybonpoBoaoB ¢ hyTEPOBKOW 1M M30NAUMEN, BECA TPaHC-
NMoOpPTMPYEMOro NpoAdyKTa, 06Ccny:KMBAKLLIUX NMOLWaa0K, Beca CTalMoHapHOro o6opyaoBaHUs M TEXHONOMMYECKOW apMaTy-
pbl, & TaKkKe oT CODCTBEHHOIO BECA OTAENBHO CTOALLMX ONOP W 3cTakaa onpeiensoT Mo TEXHONOMMYECKOMY 3ad4aHnio 1 No
NPOEKTHBIM OaHHbLIM.

A.6 HopmaTuBHyto BEpPTMKANbBHYH HArpy3Ky OT BeEca NMAer U PEMOHTHBIX MaTEPUAanoB Ha Nnowankax, MocTUKax n
NeCTHULAX NPMHUMAKT paBHOMepPHO pacnpegeneHHon — 750 Ma.

[ns pacyeTta HacTUNa Ha MECTHYH Harpy3Ky NpUMHUMAaIT COCpeaoToYeHHyH Harpy3ky 1,5 kH Ha yyacTke paamepom
10%10 cm.

HopmaTuBHYO rOPU3OHTanNEBHYK COCPENOTOUEHHYIO HArpy3Ky Ha NOpPYYHU Nepun obcnyKMBaLWKUX NNOLWAA0K U MO-
CTUKOB (B NioBOM MecTe No AnvHe Nopy4vHs) npuHuMmaroT pasHou 0,3 kH.

A.7 HopMaTVBHYIO BepTUKanbHYI0 CHEroByl Harpysky Ha 1 M2 mrollagW ropusoHTanbHoi npoekuun TpyGonpo-
BOJOB, obcnyXvBaKLWmX NMowanok U MOCTUKOB ONPedensaioT B COOTBETCTBMM C TpeboBaHmamK pasgena 11. Npu atom
rononenHyr Harpysky He y4uTbIBalT, a KoadhULMEHT Nepexoaa OT Beca CHErOBOMO NMOKPOBAa K HOPMaTUBHOW Harpyake ¢
NpUHUMALT paBHbIM 0,2 ons TpyBGONPOBOAOR C HAPYXHLIM AnameTpom He Bonee 0,6 m, 0,3 — 6onee 0,6 m 1 0,8 — ansa
obCcnyKMBarLWMX NNOLWaaok U MoCTUKOB. LLIMpuHy ropuaoHTansHol npoekunu Tpybonpoeogoe avametpom 0,6 M 1 Me-
Hee MpUHMMAIOT PaBHOW AMWHE TpaBepchl HE3ABUCKMO OT YMCMa SPYCOB KOHCTPYKUWWA U Yncna pagoB TpybGonpoBOLOB.
B cnyyae pacnonoxeHus aeyx Tpy6onpoBodoB ¢ HAapyxHbIM auameTpom Gonee 0,6 M ogHOro Hag OpyrvM Mpu yCroBuy,
YTO PaccTOsAHWE B CBETY MEXAY HMMUW MeHbLUE OuamMeTpa MeHbLUero TpybonpoBoaa, CHEroBYH HarpyaKy y4MThIBaOT NULLb
oT ogHoro Tpybonpoeoga bonbliero anametpa. NpuMepsl oNpeneneHus CHErOBOW Harpy3ku npyBedeHsbl Ha pucyHke A.1.

CHeroBy Harpysky He YYuTbIBalOT AA HETENNOU30NMPOBaHHLIX TPYBONPOBO4OB, TEMNEPATYpPa TPaHCNopTUPYye-
MOro npogykTa Kotopbix npeBeilwaeTr 30 °C, a Takke ONA He TeMnou3onUMpoBaHHLIX TpyBoNpoBoaoR ¢ oborpearoLMmMm
«CMYTHUKaMW» (ocTanbHble TpyBONpPOBOALI CHUTAKTCA «XONMOAHLIMUY); ANA 00CMyXMBaKLLMX NNOLWAA0K C peLleTyaThIM
HacTWUIOM, ecrnu MnoLllaas NPOCBETOB HACTUNA COCTaBNAET HE MEHee MofioBuHEl O6LLER ero nnowaan; 4NA HAKIMOHHbIX
TpybonpoBoaos ¢ yrnomM HaknoHa 6onee 30°.

A.8 HopmaTuBHYyI0 BEPTUKANbLHYIO Harpysky oT TpybONpoBOAOBR Ha TpaBepchl OMOP W 3cTakag crnegyeT NpuHUMaTh
no CyMME BEPTUKambHbIX HOPMaTWBHbLIX HArpy30K OT Bcex TpyBonpoBogoB.

Mpn OTCYTCTBMKM YTOYHEHHOW packnagku Tpy6onpoBOAOB HOPMAaTUBHOE 3HAaYEHUE WHTEHCUMBHOCTU BEPTUKAINBHOW
Harpysku Ha eavHULYy ONWHBI TpaBepchkl P oTAensLHO CTOSLWMX ONop W 3cTakan crefyeT onpenensTts no dopmyne

P=%, (A1)

rae g — HopMaTvBHasa BepTUKanbHasa Harpyska oT TpybonpoBoges Ha 1 M AnuHbI Tpacehl, kH;
a — Luar Tpaeepchl, M;
b — AanuHa TpaBepckl, M.
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PacnpeneneHve aToi Harpyakiu No AnuHe TpaBepchl CNeayeT NPUHUMATE MO PUCYHKY A.2.

SDDDOD & adt
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a) B BepxXHeM Apyce BepXHWI psan — TensoBble CEeTW; HWUKHUIA psag — XonogHble TpybonpoBoabl Ha NofBecKax.
B HukHeM apyce Bce TpybonpoBoabl XonoAHbIe YCroBHbIM auameTpom meHee 0,6 M; HAcTMN nepexonHoil nnowagku —
CnnoLwHon. BepxHAs snopa CHEroOBOW Harpy3ku — ANA pacyeta TpaBepc, NPONETHLIX CTPOEHWI, ONopbl, (hyHOaMEHTOB;
HWKHAS — AN pacydeTa NepexofHor NNoLaaku;

6) ocHoBHOW TpybBonpoBOg — XONOAHbLIN C YCNOBHBIM AuamMeTpom Gonbwe 0,6 M, a BEpXHWMW pag — TENNOBbIE CETH;

B) oba Tpybonposoaa — xonofgHele, YCrNoBHbIM AMaMeTp Kaxaoro u3 Hux 6onblue 0,6 M, a pacCcTOSIHUE «B CBETY»
MeXay HAMU MEHbLUEe MEHBLLUETD AuaMeTpa

PucyHok A.1 — lNpumepbl onpefeneHnusa CHEroBoW Harpysku Ans Tpex cxem
ropuM3oHTanbHbIX Npoknagok Tpybonposogos

1,2p
B ~ 08p

L1 /
AdRAAAL HHH |
b
777
6
) P
(LT
|
b
1.2p 1.2p a) cxema pacnpegeneHvs Harpysky Ans ogHOCTOEYHbIX OMNop;
- B ©) cxema pacnpeneneHusa Harpy3ku Ana ABYXCTOEYHLIX OMNop U acTakan
YYVYYY YYYVYY
PucyHok A.2 — PacnpegeneHne MHTEHCUBHOCTM BEPTUKANBHON Harpyaku
W Ha TpaBepchl OTAEMLHO CTOALLMX ONOP W 3CTakag nog TEXHOMNorm4eckmne
TpybonpoBoabl
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Q = pb — BepTuKanbHas Harpyaka Ha Onopy UMW Ha COOTBETCTBYIOLMIA SpYC OMOpbI
(p — 3Ha4YeHWe MHTEHCUBHOCTW BEPTUKANLHOW HArpyskn Ha equHULY ANWHBl TPaBepchbl)

PucyHok A.3 — PacnpegeneHvne BepTUKanNbHOW HArpy3Kku Npy pacyeTe KOMOHH
W hyHAAMEHTOR NPOMEKYTOYHBIX OTAEMNBHO CTOALMX ONOpP MO NonepevyHoOMy
CEYEHUNIO Tpacchl 777, 77777,

A.9 PacnpepneneHue BepTUKaNbHOW Harpy3ku Mo NonepevHoMy CEMEeHWI0 Tpacchl ANs pacyeTa KONMOHH W dyHaa-
MEHTOB OTAENBHO CTOALUMX OMOP MPWU OTCYTCTBMW YTOMHEHHOW packnaaku TpyGonpoBoAOE NPUHUMAKT Mo pUCYHKY A.3, a
NPV pacyeTe NPONeTHbIX CTPOEHUIA, KOMOHH 1 (DyHOAaMEHTOB 3CTakad — B COOTBETCTBMM C PUCYHKOM A4

aga »/‘

1 (1-a)ga
aqa X

berrrd 777 ercrad
1 — Danka NpoNeTHoOro CTpoeHus; 2 — Tpaeepca
Mpn g <10 kH/m o = 0,65; npu g = 10+30 kH/m o = 0,6;
npu g > 30 kH/m @ = 0,55. CocTas Harpysk4 q ykasaH B A.4.

PucyHok A.4 — PacnpefeneHve BEpTUKanbHOW HArpy3ky Mo NonepedHoMy CeYeHuio Tpacchl
npy pac4yeTe NPONeTHbIX CTPOEHUIA, KOMOHH 1 (yHOAMEHTOB 3cTakag

A.10 PacnpegeneHve BepTUKanbHOW Harpyskn npu oTcyTCTBUM YTOYHEHHOW packnanku TpybonpoBogoB As MHO-
rOfpyCHbIX OTAEMNBHO CTOSLLMX OMOP W 3cTakaj cneayet npuHuMats, %:

Ha BEPXHUIA ApyC 60
Ha HWXHWIA apyc 40
B TPEXBAPYCHBIX OMopax U acTakaaax:

Ha BEPXHUI ApYyC 40
Ha cpegHWiA apyc 30
Ha HWXHWIA apyc 30
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A.11 Tpw ncnonbL30BaHNK KaTKOBLIX OMOPHbLIX YaCcTel pacyeT TpaBepc W KOMOHH CneayeT NpoBOAWTE C Yy4eTOM BO3-
MOXHOW IKCLEHTPUYHOCTY NPUNOXKEHWS BEPTUKANBHON HArpyskyu Yepes KkaTok BCNeACTBUE ero NepemMeLleHnst oT nepBo-
Ha4yanbHOro NOMOMEHWA 3a CHET TeMMNepaTypHbIX BO3AEWCTBUMIA TpybonpoBoaoB. BenuuuHy akcLeHTpUcUTeTa npu 3TOM
crneayeT onpedenaTb pacyeToM, Ho, Kak npaBuno, He 6onee 100 Mm (pucyHoK A.5).

1
3 2 1 — TpybBonpoeoa; 2 — onopHad 4acTb; 3 — KaTokK; 4 — 3KCUEHTpUCKUTET He Bonee
‘“%5\“4 100 MM; 5 — TpaBepca
. T—5 Pucyrok A.5 — Hanbonbluana yuntelBaemas BENMYMHA 9KCLEHTPUCUTETA,
CO3AAIOLErocs BCNEACTBUE NEPEeMELLEHNS KaTKa 38 CHeT TemMnepaTypHbIX
BO3AEWCTBUI OT NepBOHaYaneHOMo LEHTPanbHOro NonoXeHus

A.12 B mecTax OTBETBMEHWI M HA y4acTKax NEPECEYEHNs TPAacC HECUMMETPUYHOCTL pacnpeneneHusa BepTrKans-
HOW Harpysku gomkHa beiTe yuTeHa ocobo.

A.13 B paHHOM pasgene u pasgenax A.14—A.26 pacCMOTpeHbl roOpM30oHTanbHble TEXHOMOIMYECKUe Harpysku ot
TpyGonpoBoaos.

HopmaTuBHyo pasHocTb TEMNepaTyp OT TEXHOMOMMHYECKMX BO3AEUCTBUI MPUHMMAKIT PABHOW Pa3HOCTY MEXOY Mak-
CMManbHO UMY MUHUMArbHO BO3MOXKHOWM TEMMEpPaTypOX CTEHOK B MPOLIECCE IKCMyaTaLuu Nno TEXHONOrM4YecKkoMy 3aaa-
HWIO Y HAMMEHbLIEW N HanbonbLUen TeMnepaTypon, NP KOTOPOKR OMKCUPYHT pacdeTHYH cxeMy Tpybonposoaa (ceapu-
BaKT 3axecTbl, NPMBapUBAKOT KOMMEHCATOPbI, U TOMY NoAobHOe, T. e. korga hMKCUPYETCA CTaTUYECKWM Heonpeaenumas
cuctema).

A.14 HopmaTuBHOE BHYTpPEHHEE AaBneHne B TpybonpoBoaax B CTafMu aKCnnyatauuy NpuHAMaKT paBHbIM pabo-
YeMy OaBMNEHMIO MO TEXHONOrMYEeCcKoMy 3a4aHuio. HopmaTuBHOE BHYTPEHHEE JAaBMNEHWE NpU UCMbITAaHUAX TpyOonNpoBoaoB
MPUHUMAIOT paBHbLIM NPOBHOMY AABMNEHUI0, KOTOPOE YCTAHABNMBAKT HOPMaMK NPOEKTUPOBaHWA TPyBoNpoBOAOB pa3nuy-
HOrO Ha3Ha4YeHWs N NpaBMIamM1 NPUEMKU 3TUX TPYDONPOBOAOB B 3KCNMNyaTaLuio.

A.15 PacuyeTHyto cuny TpeHUs ogHoro TpybonpoBoga no onope onpefensaT YMHOXEHUMEM pPacYETHOW BepTUKarb-
HOW Harpy3ku oT 3Toro TpybonpoBoga Ha KO3MMUUMEHT TPEHUS, NMPUHUMAEMbIA PaBHBLIM B OMOPHLIX YacTAX «CcTanb no
cTanu»:

- B ckonbaawmx — 0.3;

- B KaTKOBbIX — BAonb ocy Tpybonposoga — 0,1; He Boonk ocu — 0.3;

- B wapukoeblx — 0,1;

- B CKOMb3SLLMX OMOPHBIX HACTAX «CcTanb no 6etoHy» — 0.5;

- B CKOMBb3ALMX OMOPHLIX YacTaX «cTank no dgroponnacty» — 0,1,

A.16 Tpu n3secTHON packnagke TpyOONPOBOAOB pacyHeTHaa ropu3oHTanbHaa TEXHOMOrM4Yeckasa Harpyaka Ha npo-
MEXYTOYHBLIE OTOEMNBHO CTOSILME OMOopbl, AEWCTBYOLLASA B MEcTax NOOBWKHOMO onvpaHusa TpyBonpoBooB (Ha CKOMb-
3ALLMX, KATKOBBIX UMK LIAPUKOBbLIX OMOPHLIX YacTsx), AormkHa ObiTh onpegeneHa cneayowmm obpasom:

a) npu Npoknagke ogHOro TpybonpoBoAa ropu3oHTaNbHYK TEXHOMOTMYECKYH Harpy3Ky Ha TpaBepcChbl, KOMOHHLI U
Ha hyHOAAMEHTbI MPUHUMAOT PABHOW PACYETHOMY 3HaYEHWMIO COOTBETCTBYHLLIEN CUMbI TDEHMA U CHATAKOT MPUNOXEHHON B
MeCTe ero onnpaHus (MPUMEHUTENBHO K TEMMOBLIM BOAAHBLIM CETAM BMECTO KaX4oro oTaensHoro Tpybonpoeoaa 3aech u
Aanee NpMHUMAKT OOHY CUCTEMY: nodaroLwmin n obpaTtHeid Tpybonposoas!);

6) npw npoknagke oT ABYX A0 YeTbipex TPyBOONpOBOAOR rOpM30HTANLHYH TEXHOMOMMYECKYH HAarpy3sKky Ha TpaBepchl,
KOMOHHbI U (OyHAAMEHTHI Y4MTBIBAKOT OT OBYX Haunbonee HeBNaronpuATHO BAMAKOLLMX TPyDONPOBOAOB; BENUYMHY KO0
W3 TOPU30HTamnbHbIX Harpy3oK NPUHWMAKT PABHOW PACYETHOMY 3HAYEHUKD COOTBETCTBYIOLLEW CUIbl TPEHWSA W CYATAKT
NPUNOXKEHHOW B MecTax onupaHus Tpybonpoeoaa;

B) npu npoknagke bonee yeTbipex TPYOOMPOBOAOR MO OTAEMNLHO CTOALLMM OMNopaMm, KOraa XecTKOCTb onopbl He
npesbiwaet 600 kH/cm v pacnpegeneHne BepTUKANbHOW HArpy3kn HaxoguTcA B npefenax, ykaszaHHbIX Ha pucyHke A3,
pPacYETHYIO rOpU3oHTaNbHY Harpy3sKky, NepeaalLLyoca ¢ TpaBepchl Ha HAaMbonee HarpyKeHHYH KOMOHHY W hyHOaMEHT,
crnenyeT onpefensTs Kak Npov3BeaeHne CYMMbl pacyeTHbIX 3HaYEHUIA cun TpeHWs OT Kaxaoro TpybonpoBoaa Ha koad-
hULMEHT HEOOHOBPEMEHHOCTH, BEMMYUHY KOTOPOro NMpMHUMAT no Tabnuue A.2 (npu onpeneneHun ropu3oHTansLHOro
YCUNNS, OeNCTBYIOLLETO B YPOBHE BEPXHUX FPaHel OBYXLAPYCHBIX OMOP, YYUTLIBAETCA TOMNBKO TO KONMUYecTBO Tpybonpo-
BOOORB, KOTOPOE ONUPAaETCs Ha TPaBepCy BTOPOTO Spyca, a B YPOBHE TPaBEPC HUKHEND Apyca — Mo NEPEYUCTIEHUIO «I»);

r) npu npoknagke bonee 4yeTbipex TPyOONPOBOOOB PaCcHETHYH) FOPU3OHTANBHYHK HAarpy3Ky Ha TpPaBepChl, a TakkKe
KOMOHHbI U (PyHAaMEeHTbI OMopP, K KOTOPbIM HE MOTYT ObiTb MPUMEHEHL! YCOBUA NEPEYUCTIEHNUA «BY», YYUTLIBAIOT OT ABYX
TpybonpoBoaoB, Kak B nepeuvncneHnm «6», nmbo ot Bcex TpybonpoBoaOB; B NOCNEOHEM CMNy4ae PACHETHYH rOpU30HTaNb-
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HYHO Harpysky oT kaxgoro TpybonpoBofa NpuHWMAOT paBHON NPOWM3BEAEHUID PACYETHOMO 3HAYEHWUst COOTBETCTBYHOLLEN
cunbl TpeHUs Ha KoaddhuumeHT, paBHblid 0,5; pacnpefneneHue ee No NonepeyHoMy CEYEHUMIO TPAcChl MPUHUMAIOT COrMacHo
pucyHky A.8. M3 gByx HaMOeHHbIX YKasaHHbIMKM cnocobamMy Harpysok NPUHUMAaT HebnaronpuaTHyH.

Tabnuya A2 — KoahduuMeHT HeoqHOBPEMEHHOCTH

Obuwee yicno TpyGonpoBoAOE Ha Tpasepce | 5 | 6 | 7 | 8 | 9 | 10

KoadppuymneHT HeogHOBPEMEHHOCTH | 0,25 | 0,20 | 0,15 | 0,12 | 0,09 | 0,05

MpumMmedaHusa

1 Mpw uncne Tpybonpoeogos bonbwem 10 paccMaTpuBaemoe ycunue y4nTelBatoT Tonbko oT 10 Hanbonee Hebna-
ronpUATHLIX, @ OCTanbHbIE HE YYUTHIBAIOT BOBCE (CYMTAIOT OTCYTCTBYIOLMMUA).

2 PekomeHayemble KoahhUUMEHTEI HEOAHOBPEMEHHOCTU HE pacnpoCTPaHATCH Ha crnyyau, Korga Ha OTAENbHO
CTOSILLMX OMopax HaxoOATCs NULLb HeM30nvpoBaHHble Tpybonposodbl. B atom cnyyae paccMmaTpyMBaeMylo Harpysky
ONpPenensawT OT CYMMbl CUI TPEHWS BCEX HEM30MMPOBaHHbIX TPy6oNpoBOAOB.

3 3pechb noa KeCTKOCTLI0 MOHMMAKT rOpU3oHTaNbHY cuny (B KH), NPUNOXEHHYIO K BEPXY ONOpbl U BbI3bIBAKOLLYIO
cMelleHne Ha 1 cm. MNpu onpegeneHn KecTKOCTH ABYXbAPYCHBLIX OMOP B YPOBHE HIBKHETD Apyca NPUHUMALOT LWapHUp-
HO-HEMOOBWKHYIO CBA3b.

[MpoMeKyTOYHBIE OTAEMNLHO CTOALME ONOPbI, pacrnonoxeHHsle nog M-o6pa3HeiMK KOMNeHcaTopaMu U Ha paccTo-
AHMK He bonee 40d (d — BHYTpPeHHMIA OnameTp Haubonbliero TpybonpoBoga) oT yrna noBopota TpybonpoBoga (B 4acT-
HocTK, oT [N-06pasHoro KomneHcatopa), Npy NOABWXHOM ONUpaHuM TpyOonpoBoga AoMmKHbl ObiTb paccunTaHbl Ha ropu-
30HTaNbHYH HarpysKy, HanpaeneHHy Mo YrroM K ocy Tpacckl. [py 3TOM pacyeTHY BENUYMHY Harpy3ki NMpUuHUMarT
paBHOW cune TpeHus oT Tpybonpoeogoe (cM. A.15), a yron ee HanpaBneHWs o ONPedenstoT No PUCYHKY A.6.

o = 45° — B CKONBL3SLWMX ONOPHLIX YacTax, o = 70° — B KaTKOBbIX
1 — aHKepHbIe Onopbl; 2 — NPOMEXYTOYHLIE ONopbI

PucyHok A.6 — HanpaeneHusi ropu3oHTanbLHOM Harpy3ku B MecTax No4BUMKHOMO onvpaHns Tpybonporogos
Ha OTAEeNbHO CTOALWE ONopbl MPW HarpeeBaHuK TpybonpoeogoB

A.17 PacyeTHyIO rOpU3OHTAMBHYIO Harpysky BAOMb TPACChl HA MPOMEXYTOYHbIE OTAENBHO CTOALUME OMOPbLl NPU
LapPHUPHO-HENOABWKHOM ONMPaHUK Ha HUX TpyBonpoBoada W 3alleMINeHUW HU3a OMnopbl, MPUINOXKEHHYO B MECTAX Henoa-
BWXKHOFO Onvpaxus TpybonpoBoaa Ha TpaBepce onopbl, ONpeaensioT Kak Ons KOHCONLHOW Banku, 3arpy}eHHoW 3agaH-
HbIM, COOTBETCTBYIOLLMM PACHETHOW TEMMNEPaTYpHOW AecdopMaLlnm, CMELLEHWEM €€ KOHLA.

A.18 PacyeTHyl0 ropu3oHTanbHYK Harpysky BOOMb TPacChkl HA KOHUEBblE aHKepHble OTAENbHO CTodALlMe Onophbl
onpenenstoT UCXoast U3 YCUNWKA, AeNCTBYIOLLMX MO O4HY CTOPOHY OT aHKEPHOW OMopbl, U CKNaabIBakT U3 CYMMbI:

a) yCUnuin, BO3HMKALLMX B KOMMNEHcaTopax OT BCex MpoknapbiBaeMblix TPyBonpoBogos (BeNWYMHBI YCUNWUA, BO3-
HUKALWWX B KOMMEHcaTopax MW npu caMoKOMMNeHcauuW, cregyeT onpenensaTb UCXOAA W3 pacHeTHOW pa3HoCTW Tem-
nepatyp, Bbl3BaHHOW KMMMaTUHECKUMKU ¥ TEXHOMOTMYECKMMN BO3OENCTBUAMM, N U3 BENWYMHbI PACHETHOro BHYTPEHHEro
paeneHus. Yeunua B TpybonpoBogax 0T KOMNEHCATOPOB MPUHUMAKT Ha OCHOBAHWKM TEXHOMOIMYECKOro 3af4aHuvs);

6) pacHeTHbIX rOpM3oHTaNbHbLIX HArPY30K OT NMPOMEXYTOYHbIX onop (cM. A.15), pacnono:KeHHbIX Ha y4acTKe Tpacchl
OT OCK KOoMMeHcatopa 40 aHKePHOW onopel;

B) HeypaBHOBELLUEHHbIX OCEBbIX YCUNWUIA, BbI3BaHHBIX AeWCTBUEM BHYTPEHHErO AaBNeHWs Ha 3anopHbIe YCTPOMCTBA.
OceBble yCcuUnusa y4MTbIBAKOT MPU YCTAHOBKE KOMMEHCATOPOB, «pa3pesarlumx» TpybonpoBoa (CanbHUKOBLIX), UMW KOM-
MeHCaTopOB, «HECNOCOBHbIX» COMPOTUBMNATLCH PacTATMBAOWMM YCUMMAM (NTMH30BbIX, OMCKOBLIX, BOMHUCTBIX OCEBbLIX),
M HE Y4MTbIBAIOT MpKU YCTAHOBKE BCEX BUAOB rHYTbIX KOMNeHcaTopos (MM-06pa3sHbix, BOAHWUCTLIX LWAaPHWUPHBIX U NPW camo-
KOMMeHcaLumm).

A.19 PacyeTHyIo ropu3oHTarnbHY Harpy3Ky BAOMNE TPACCH! HA NPOMEKYTOUHBIE aHKEPHbBIE OTAENBHO CTOALLME OMNOo-
pbl ONPEAEensioT Kak pa3HOCTL Harpy3oK, GEACTBYIOWMX B NMPOTMBOMOMNOKHBLIX HANPaBneHWax crnpasa W crnesa OT aHKEPHOM
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Onopbl: BEMWYMHY KaXKOoW M3 HUX onpegenstoT no A.18. MNpy 3TOM MeHbLUYID (BBIYMTAEMYH) HAarpy3Ky crieyeT YMHOXaTb
Ha koadhduumeHT 0,8 (Npyu paBeHCTBE MPOTVMBOMOMNMKHO HAMPABMNEHHBIX HArPY30K yYMTbIBAEMAas B pacyeTe Harpyaka,
cnegoBaTtensHo, pasHaeTcs 0,2 oT Bcel Harpyskun, AeWCTBYHOLEN C OOHOW CTOPOHBI).

Mpumeyvarnunn

1 Topu3oHTanbHyK HarpysKy, 4eWCTBYHOLLYH Ha aHKePHYIO OMopY, CrieayeT NPUHUMAaTe He MeHee aHanorM4YHOW Ha-
rpy3KkW, AEUCTBYIOLUEA HA COCEOHIO NPOMEXYTOUHYHO ONopy.

2 Ona opgHo- v OByxTpyBHBIX NPOKNAaAoK TENMoBbiX ceTed BMecTo koadpduumenta 0,8 cnegyer npyvHUMMAaTh
koatpcbmumneHT 0,7.

A.20 PacyeTHy'0 rop13oHTanbHY Harpysky Ha acTakagel MpU 3BECTHOM packnagke TpybonpoBoaoB HyXHO onpe-
AensaTh cneayowmm obpasom:

- Ha TpaBepckl ¢ NOABWXKHEIM onupaHneM Tpy6onpoeogos cornacHo A.15, a, 6, 1;

- TpaBepChkl C HEMOABWXHbBIM ONMpaHueM TpyDonNpoBOAOB — KaK CYMMY pacyeTHbIX Harpy3oK B HEMOABWKHBIX OMop-
HbIX YacTax TpybonpoBodoB;

- MPOMETHBIE CTPOEHWS — KaK CYMMY CWUIT OMOPHbIX peakuuid TpaBepc B MECTaX ONUPAHUS HA NPOMNETHLIE CTPOEHWS;

- ONopbl TeMNepaTypHoro 6noka — kak CyMMY pacHeTHBIX FOPWU30HTalbHbIX CUI, MPUXOOALLMXCS Ha HEMOOBUKHbIE
onopHele YacTu TpybonpoBoao. Broka.

A.21 HopmaTuBHOE 3HaYEHWE WHTEHCHMBHOCTW FOPU3OHTANBHON TEXHONOTMYECKOW HArpy3ku Nnpu pacyeTe Tpasepc
OTOENBHO CTOSALLMX OMOP M 3CTakaz npu OTCYTCTBUM YTOYHEHHOW packnafku TpyBonpoBOAOB W ee pacnpegeneHve no
ANvHe TpaBepckl cregyeT NPMHUMAaTh COrMacHO PUCYHKY A.7.

A.22 HopmaTtuBHbIE rOpU3OHTarbHBIE TEXHONMOTMYECKMEe Harpy3kn ANs pacyeTa KOMoHH U (DyHOaMEeHTOB OTAENBHO
CTOALLMX ONOp MPW OTCYTCTBUM YTOMHEHHOW packnagku TpybonpoBodoB crnedyeT NpUHUMAaTh!

- BOOMb TPacChl Ha NPOMEXKYTOYHYIO OMNOPY COrMacHO pUcyHky A.8;

- BOOMb Tpacchl HA aHKEPHYO0 NPOMEXYTOYHYIO OMNOPY, NOCTaBMNEeHHYI0 B cepeanHe TemnepaTtypHoro bnoka,

(0,03 + 2)q; (A.2)
- BOOMNb TPAacChkl Ha KOHLEBYHO OMNopy:
(0,150 + 4)q; (A.3)
- NONepeK Tpacchl OT OTBETBMEHWUI TPyBGONpPOBOAOB Ha MPOMEXYTOYHYH ornopy — 1,5qQ, Ha KOHLEBYI aHKEpPHYIO
onopy — 4q,
roe [ — paccTofHME OT HEMOOBWIKHOIO 3aKpenneHus Bcex TpyOOnpoBOAOE Ha aHKEepPHOW onope OO KoHLa Temneparyp-
Horo Bnoka, m;

g — HOpMaTWBHasa BepTuKansHas Harpyska ot TpybonpoBodos Ha 1 M AnNWHLEI Tpacchl.
MpomesKyTouYHbIe OTAENBHO CTOSALLIME OMNOPLI, pacrnonoxeHHble nog M-obpasHeiMKU KOMMeHCATOpaMu U Ha paccTos-

HWK He Bonee 20 M OT yrna nosBopota prGOHpDBD,qa, OOJTXKHbI BbiTh paccy1TaHbl HAa NTMOPU3OHTaNbHYH TEXHONMOIMYeCKYyH
Harpysky, HanpaeneHHY Nog YrroMm K OCu Tpacchkl B cooTBeTcTBUKM ¢ A.16.

a) 6)

0,18p(0,54p) 0,12p(0,36p) 0,3p(0,9p)

A A

0,15p(0,45p)

bcresad

a) — cxema pacnpegeneHns Harpya3ku Ansi OQHOCTOEYHBIX OMop;
6) — cxema pacnpefeneHvs Harpyaku Ans ABYXCTOEYHbIX Orop.

B ckobkax npvBedeHbl 3Ha4YeHNs Harpy3ky Npu HEMOABMXHOM OMMpaHum
Tpy©onpoBogoe Ha Tpaeepcy acTakag. CocTtas p ykasaH B A.9

PucyHok A.7 — PacnpegeneHue MHTEHCUBHOCTW rOPU30HTaNBHOW TEXHOMOMMYeCcKon
Harpyaku npu pacyeTe TpaBepc OTAENLHO CTOSALWMX ONOP U 3cTakas nog
TexHonorndyeckue TpybonpoBoasl
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0,09Q 0,06Q 0,09Q 0,06Q

S/
ool | 1]

b

777777 FrI777 TI7T

Q = pb — BepTHKanbHasa HarpysKa Ha onopy WUNW Ha COOTBETCTBYIOLLMIA ApYC ONOpbl
(p — 3Ha4YeHWe MHTEHCUBHOCTW BEPTMKANbHOW HArPy3kn Ha eauHWLY ANWHEl TpaBepchl)

PucyHok A.8 — PacnpefeneHune ropuaoHTanbHoi Harpysku Npy pacyeTe KOMOHH U (PyHAaMEHTOB NMPOMEXYTOYHbBIX
OTAEMNBHO CTOALLMX OMNOpP MO NONEPEYHOMY CEYEHNIO TPACCHI

A.23 HopMaTuBHYIO ropv3OHTanbHYHO TEXHOMOrMYECKYHD HarpysKy Ha acTakagy BAOMNe TPacchl NMpU OTCYTCTBUM
YTOMHEHHOW packnagku TpybonpoBoaoB crnedyeT NPUHUMaTh: NMPY pacyeTe onop KOHLUEBOro (YrnoBoro) TeMneparypHoro
6noka — 4g; npy pacyeTe onop NpoMexyTodHoro 6noka — 2q.

A.24 HopmaTWBHYIO rOpU3OHTaMbHYH TEXHOMOMMYECKYH Harpy3ky OT KaXgoro mornepeyvHoro oTBeTBrneHws Tpybo-
MPOBOAOB 3cTakag Ha onopy, brivkaiilwyo K OTBETBMNEHWI0, cnegyeT NpUHUMaTk B 3aBMCMMOCTM OT BepTUKaneHOW Ha-
rPY3K1 g Ha ocHoBHYHO Tpaccy. [Npu g < 50 kH/m, g = 50+100 kH/m, g > 100 kH/m nonepeydHy Harpysky OT OTBETBMEHWIA
Tpy6onpoBoaoB NPpUHUMAaKT COOTBETCTBEHHO paBHoW: q, 0,8q, 0,5q.

A.25 PacnpegeneHye ropusoHTanbHOW Harpysku Mexay apycamu Ons MHOTOAPYCHbBIX OTOEMBHO CTOSALWMX OMNOP U
3cTakag NpYHUMaKT B COOTBETCTBUM C pacnpedeneHnemM BepTUKanbHbIX Harpy3ok, ykasarHbeix B A.10.

A.26 [Mpwn pacyeTe NponeTHbIX CTPOEHWIA 3cTakag Npyu OTCYTCTBUW YTOYHEHHOW packnagku TpybonpoBodoB cym-
MapHYIo NPOAOCIBHYIO Harpy3ky OT TpeHus TpybonpoBodOB B pacveTHOM CeYeHWUn onpedensoT no opmMyne

P=0,15qL, (A.4)

rae L; — paccTosiHWe OT pacyeTHOro cedeHus Ao Brimkaiiiuero koHua broka acTakafsl. Harpysku Ha nponeTHbIe CTPoeHNs
CYMTAIOT NPUMNOKEHHBIMI B MECTaX ONMUPaH1s TPaBepc B YPOBHE BePXHWX rpaHeit banok (chepm).

PacnpeneneHve npogonbHOW ropu3oHTanbHOM Harpy3kyM No nonepeYHoMy CEYEHWIO Tpacchl NPU pacyeTe nponeT-
HbIX CTPOEHUI NMPUHUMAIOT MO PUCYHKY A.9.

vga / 1 vga (0,15-y)qa
2 /L :
o/ 1~ (0,15+)qa >
wa, /0153 /] v i

2

1 — Banku nponeTHoro cTpoexuns; 2 — tpasepckl. [Mpu g £ 10 kH/M y = 0,1; npu g = 10 + 30 kH/m v = 0,09; npu g > 30 xH/m v = 0,08.
Coctae Harpysku g ykasaH B A4.

PucyHok A.9 — PacnpefeneHne ropuaoHTanbHOM TEXHONOMMYECKOWM Harpy3ku No NonepedHoMy CEYEHWIO Tpacckl Npu
pacyeTe NpOneTHbIX CTPOEHU acTakan

A.27 HopmMaTWBHYIO BETPOBYIO HArpyaky Ha 1 M2 NpoeKLMM aNeMeHTOR Ha BEpPTWUKaNbHYIO NNOCKOCTh (HE3aBUCUMO
OT BbICOTbI KOHCTPYKLUMW) ONPEeAensioT B COOTBETCTBUM ¢ TpeboBanusamu pasgena 12, ucxogs M3 HOpMaTUBHOIMO CKOPOCT-
HOMO Hanopa, OHa CKNafblBaeTcs U3 Harpy3oK Ha CTPOMTENBHYK KOHCTPYKLMIO U Tpy6onpoeoapl. A3poguHamMUyeckuii Ko-
athcbrumeHT ¢ npuHMMaeTca no Tabnuue A.3.

A.28 [eicTBME BETPOBOW HArpy3ku YYUTLIBAKOT TOMNLKO B HanpasneHuu nonepexk TpybonpoBogHOM Tpacchl.
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A.29 Tlpwn OTCYTCTBUKW YTOMHEHHOM packnagky TpybonpoBog0B BETPOBYHO HArpy3ky OnNpenensaT UCXO4HA U3 YCIOBUIA
BbICOThLI BETPOBOW nonockl (Tabnuua A.3).

Tabnuua A.3 — 3Ha4yeHus aspoavHaMUYecKoro KoaguumeHTa ¢

KoHcTpykuns CxeMbl ce4eHWIA KOHCTPYKLIMIA YKazaHua no onpeaeneHuio aapoanHaMUHecknx KoaghuuneHToR

Tpybonposobl Mpv npoknagke TpybonpoBoACE NO OTAENBHO CTOALLMM
(npw n3BeCTHOM MX d onopam koadhpULMEHT ¢ NPUHUMAIOT PaBHBIM:
packnagke) ans oguHodHoro Tpybonpoeoda — 0.7
Onsi HEOAWHOYHOTO — 1.
[ns HeoAWHOYHLIX TPyBONPOBOAOB BbLICOTA BETPOBOM
fo) d Monockl, Ha KOTOPYK YMHOXAKT (, NPUHUMAIOT PaBHON
-Q----- Q T —= W, | anamerpy HanGonbiuero Tpy6onpoBoaa paccmaTpueaeMo-
Qo QK d = W, | r0 ropusoHTansHoro paga. Tak, And NpUBEAEHHON CXembl
i 8: dy BETPOBas Harpy3ka Ha eguHULY ANvHbl TPAcChl paBHa:
! !D W, W, = qody;
! : W, = gody;
I i W, = qy(dy + dy).
Mpu npoknaake TpybonpoBogos No acTakagam cnegyet
PYKOBOACTBOBATLCH NpaBunamMun npu OTCYTCTBUM YTOUHEH-
HOW UX packnagku

CTpouTtenbHeie Qo [Ona actakag tvna A ¢ = 1,2; ansa actakag Tuna b n B
KOHCTPYKLMW ¢ = 1,4; ona otgenesHo cTodawmx ocnop ¢ = 1. BeicoTy Be-
COBMECTHO Tun A Tun B H 2| | tpoBoit nonockl, Ha KOTOpYIo YMHOXKAKT gy, MPUHUMAIT B
¢ TpybonpoBogamu -H ® COOTBETCTBMW C NMPUBELEHHBIMU CXEMaMMU.

npw OTCYTCTBMM [Mpw npoknagke no actakagam a = 0,7 m, b =1 m. MNMpu
YTOYHEHHOW WX NpoKnazke no OTAensHO CToAWKWM onopam a u b npuHuma-
packnagku e b iy HOT B 3aBMCUMOCTW OT BETMYUHLI MPOMeTa MeXay COCeaHU-
9o MU onopaMu:

TunB lL,m 6 12 18 24

1
b

a,m 0,2 0,3 04 0,5
b, m 0.3 1 1.2 1,7

111
h

h — paccTosHe Mexay OTMeTKaMmu BEpXHWX rpaHei
7T 7777 TpaBepc HWKHEND U BEPXHETO APYCOB.

A.30 CelcMunyecKyro Harpysky cneyeT onpefensTe B COOTBETCTBUK C TpeboBaHusaMK pazagena 19.

CecMy4eckre Harpyskvm NPYHUMAIOT AERCTBYOLWMMK BEPTUKANEHO U FOPU3OHTaNBHO B NPOLONLHOM W MONEPEYHOM
HanpaeneHusax Tpacchl. PacyeT KOHCTPYKLUMWIA B KaXO0M M3 3TWMX HanpasneHui NpoBoAaT pasgenbHo.

BepTukanbHylo ceWCMUYECKYIO Harpysky HeoBxoanMo YYWUTEIBATE MPU pacyeTe ropU3oHTanbHbIX KOHCOMBHBIX KOH-
CTPYKUMIA U NPONETHbLIX CTPOEHWIA acTakag ¢ nponetom 24 m 1 bonee.

Ecnv paspylieHne KOHCTPYKUMIA OTAEMNBHO CTOALMX OMOp W 3CTakag He CBA3aHO ¢ rMBenslo Mogel U 3HaunTenb-
HbIMW MaTepuarnbHbIMK NOTEPSIMU, TO CEMCMUYECcKWe BO3OENCTBUS Ha paccMaTpuBaeMble KOHCTPYKUMW He YYMThIBaLOT.

A.31 PacyeT oTAenbHO CTOSLLMX ONOP W 3cTaka ¢ y4eTOM CEMCMUYECKOro BO3AEWCTBUS NPOBOAAT MO NpeaenbHbIM
COCTOAHMAM NepBoi rpynnbl. Mpn aToMm NOMUMO KO3hOULIMEHTOB YCoBWI paboTkl, MPUHUMAEMbBIX MO COOTBETCTBYIOLLMM
HOpPMATWUBHBLIM AOKYMEHTaMm rocygapcte — 4YneHoB EA3C, pacyeTHble CONPOTUBNEHUS MaTepuanoB criedyeT OOMOMHu-
TENbHO YMHOX@TE Ha KOR((PULMEHT YCIoBMiA paboTbl M, NpUHMMaemblii no Tabnuue 34.

A.32 PacyeTHyl0 CeCMUYECKy0 Harpy3ky S B BbIBpaHHOM HanpaBneHwy onpeaenstoT no popmyne

S =0,25Q,K,AB; (A.5)

rae Q, — BEC COOPYKEHWs!, Onpeaensemblii ¢ y4eToM koathdULNEHTOB HAAEKHOCTU MO HArpy3aKe 1 COYETaHMIA (CM. pas-

aen 19). Mpn aToM BCe KpaTKOBPEMEHHbIE HArpy3KK, a Takke Bec Bcex TpyOonpoBoaoB Ha rmBK1X noaBeckax

He YYUTLIBAIOT (MPWU OTCYTCTBMM YTOUHEHHOW packnagkvi TpybonpoBo4oB pacHeTHYH BepTUKANbHY Harpyaky
MPUHUMAIOT C KO3hULMEHTOM codeTaHui n, = 0,8);

K, — KO3thhULMEHT, Y4UTLIBAKLLNA KOHCTPYKTUBHOE PELLEHNe COOPYXEeHUI, MPMHUMAIOT NPY ONpeaerneHm Harpy-
30K BOonb Tpaccel 0,5, nonepek — 1;

A — KoadbULMEHT, 3HaYeHMa KOToporo criegyet npuHuMmats paeHeim 0,1; 0,2; 0,4 coOOTBETCTBEHHO ANA pacHeTHON
cercMuydHocTU 7, 8 m 9 bannoe;
B; — Ko3dDULMEHT [UHAMWUYHOCTH, MPUHUMaEMBIN B COOTBETCTBUM C 19.6.
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A.33 CelcMMYeCKyt0 HArpy3ky Ha onopbl Broka B NPoOAOSbHOM HanpaBneHUn ONpefenstoT ANA yd4acTKa Tpacchl
OTWHON L, paBHOro paccToaHMID MEXAY OCAMKW COCELOHUX KOMMEHCATOPOB.

PacyeTHy CENCMUYECKYIO Harpy3Kky NpUHUMAKOT OEACTBYIOLLEN HA BbICOTE H, onpegensemoit B criydae ogHosapyc-
HbIX KOHCTPYKUMIA — OT Bepxa dyHOaMeHTa A0 BEepXHEel rpaHu TpaBepchl; B cryyae ABYXBAPYCHbLIX M MHOTOAPYCHBLIX
KOHCTPYKLMIA — OT Bepxa (pyHOaMeHTa 40 CeEpeauHbl Mexay OTMETKaMM BEPXHWX rPpaHelt TpaBepC BEPXHENDO U HWKHEMD
ApYCOB.

Bec coopyxenns Q, ONpeaensioT Kak CyMMy Harpysok, AeiCTBYHOLMX Ha y4acTke AnvHoM L, oT Beca TpyGonposo-
[OO0B C U30MAUMEA M TPAHCNOPTMPYEMbIM MPOOYKTOM OT BECa CTPOUTENbHBLIX KOHCTPYKLUMIA (MPONETHBIX CTPOEHWUIA, TPaBepC,
nnowanok); ot 1/4 Beca KONOHH.

A.34 Tleprog OCHOBHOMO ToHa cobCTBeHHbIX KonebaHunin onop 6noka T, ¢, onpegensioT no hopmyne

T =0, 21/QK8, (A.6)
n

rne 6=1/ Zﬂéj — nepemelleHne Bcex onop Gnoka (yyactka AnvHoi L) Ha BbicOTe Hy OT @ANHWYHOW CUMbl, NPUMO-
i= XeHHoW Ha BbicoTe H (cm/kH); 81- — nepemMelleHue j-il onopsbl acTakadel (6e3 yveta nponeTHoro
CTPOEHWA) UMK j-i OTAENBHO CTOALLEN AHKEPHOW OMOpbl HA BbICOTE H, OT EAWMHUYHON CUIlbI, MPU-
NOXEHHOW Ha BbICOTe H, onpeaensemoe MeTodamy CTPOUTENbHON MexaHWku; H, — pacctoaHne ot
Bepxa hyHAameHTa onopbl (B 0QHO- U ABYXbAPYCHbLIX OTAEMBHO CTOALMX ONOPax — [0 BEPXHEro
ofpesa KONMoHHbI NEPBOTO Apyca, B 0QHO- M ABYXbSAPYCHBIX 3CTakadax — A0 BepxHel rpaHu 6anok
NMPOMNETHOrO CTPOEHWsI MEPBOrO Sipyca; N — KOMWYECTBO ONOp, BXOOALUMX B y4acTok gnuHon L (6e3
y4eTa OMNop No4 KOMMeHCaTopskl).

A.35 Mexgy Apycamu celcMUYecKyro Harpysky pacrnpefenstoT: Npu U3BecTHOW packnagke TpybonpoBogoB npo-
NOPLMOHANbHO BEPTUKANbHbLIM HArpy3kam, NPUXOOALLMMCH Ha Ka)aObIA ApYC; NPY OTCYTCTBUM YTOMHEHHOW packnagkm — B
COOTBETCTBWM C pacnpegeneHneM BepTUKanbHbIX Harpy3ok, ykasaHHbix B A.10. CelicMuyeckne Harpyaku cHUTarT npu-
NOXEHHBIMU B YPOBHE BEPXHUX rpaHel TpaBepc.

A.36 CencMmnyeckyto Harpysky Sj NPUXoOAALLYIOCSA Ha j-K0 OMNOpPY 3cTakadbl UIK j-K0 OTAENBHO CTOALLYH OMopy, onpe-
gensioT no chopmyne

S; = S8/s, (A7)

B cnyyae npoknankv TpyGonpoBoAoB Mo 3cTakagam Ha CeMCMUYECKYHO HarpysKy paccyMTLIBAKOT BCe onopbl 6rioka
actakafel. B cnyvae npoknaaku Tpy6onpoBoaos No OTAEMEHO CTOSLLMM 0MOpaM Ha CeACMUYECKYIO Harpyaky S; = S, pac-
CHUTBIBAKT TOMNBKO @HKEPHBIE OMOPbI.

A.37 PacnpefeneHve celCMUYeCKOoid Harpyskv BOONb TPABEPC aHKEPHBIX OTAENBHO CTOSALLMX OMOp NPUHKMAKT No
CXemam 3arpyXeHus, NpuBeaeHHbIM Ha pucyHke A.10. PacyeTHoe 3HauyeHWe MHTEHCUMBHOCTM CENCMUYECKON HAarpy3ku Ha
1 M AnuHel Tpaeepc p, ONpeaensioT fno gopmyne

Pe= Saulb, (A8)

rae S,,,— pacyeTHas ceficMWUYecKas Harpyska Ha aHKepHYIo onopy (MK Ha COOTBETCTBYIOLLWIA ee Apyc); b — AnvHa Tpa-
BEPChI, M.
TpaBepchl U NPONETHLIE CTPOSHUA 3CTaKad Ha CEMCMUYECKYH0 Harpy3Ky He pacCcuMTLIBaIOT.

L b [P b L
1 i 1 i
77777 7777 77777
1,2p, Pec
0.8p,
1.2p, 1,20,

PucyHok A.10 — PacnpegeneHve MHTEHCUMBHOCTK
celNCMUYECKO Harpy3ku Npu pacyeTe TpaBepc aHKepHbIX P rers

OTAENbHO CTOALLMX OMNOop r;é)r 797
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A.38 PacnpeneneHue CEACMUYECKOM Harpysku no rnonepeyvyHoMy CEeYEHMH Tpacchl: MPW pacyeTe KOMOHH WM dhyH-
OaMEHTOB OTAENbBHO CTOALLMX OMop NPYHUMAKT Mo pucyHKy A.11; npu pacyete KOnoHH 1 dyHOaMeHTOB acTakag — Mo
pucyHKy A.12.

0,6S,, 04S,, 06S, 04S,, aS/ (1-2)§ oS (1-0)5f

pd

v v
iy Lpoe LT 0[]
FLW 1

777777 TP7777 777777
PucyHok A.11 — PacnpegeneHuve ceiicmudeckon  Mpu g < 10 kH/m, a = 0,65; npu g = 10+30 kH/m o = 0,6; npu q > 30 kH/m
HarpysKku Mo nonepe4yHoMy CeHeHWU Tpacehbl a = 0,55. CocTas Harpysku g ykasax B A4
npK pacyeTe KOMoHH W (PyHAaMEHTOB OTAENbHO
CTOSLLMX Ornop

PucyHok A.12 — PacnpeneneHvue ceMcMUYeCcKOon Harpyskm
no NonepeyHoMY CEYEHUID TPacckl NMpU pacyeTe KOMoHH U
hyHOAMEHTOB acTakag

A.39 CelcMU4eCKyH Harpysky B Nonepe4HoM HanpaeneHuu onpeaensoT AN y4acTka Tpacchl ANWHOM [/, paBHOro
PacCTOSHWUIO MeXAY COCeAHMMW ONopamMun acTakad Unv oTAensHO CTOALWMMI Onopami.

PacyeTHyt0 CEMCMUYECKYHO Harpy3ky S NPUHAMAKOT NPUAOKEHHOW Ha BbiCOTe H 1M onpedensoT no gopmyne (A.5).
Bec Q, onpegensioT kak CyMMy pacyeTHbIX Harpy3ok (cm. A.32), AefCTBYIOWMX Ha y4acTke AnuHoi /, oT Beca Tpybonposo-
AO0B C M30naunei n TpaHCNopPTUPYEMbIM MPOAYKTOM, OT Beca CTPOMTENbHbBIX KOHCTPYKLMIA (MPONETHBLIX CTPOEHWIA, TPaBepc,
nnowaagok) ot 1/4 Beca KONOHH.

A.40 TMepuon ocHoBHoro ToHa coBcTeeHHbIx konebaHui T onpeaensoT no dopmyne (A.6), B KoTopoi Q, — Bec,
onpedenseMsii no A.39; & = Sj — NepeMeLleHne NPOMEXYTOYHOW ONopbl AcTakadb!l N NPOMEXYTOMHOW OTAENLHO CTO-
ALlen ornopbl Ha BbicoTe Hy OT eAMHWYHON CUITbl, MPUMNOKEHHOW No BbiCOTe H, onpeaensemMoe MeTofamMmi CTPOUTENbHON
MEXaHWKN.

A.41 Mexay apycamu ceidcMuyecKkas Harpyska pacnpegensaetcs B cooTBeTcTBuM ¢ A.35. CeicMmYecKUe Harpysku
CHUTaIT NPUINOXEHHBIMW B YPOBHE BEPXHUX rPaHei TpaBepc. Ha celicMmnyeckne HarpyskM paccyuThIBalOT BCE NPOMEXY-
TOYHBIE M @HKEPHBIE ONOPbI 3CTAaKaA U BCE OTAENBHO CTOsALME Onopbl. [IponeTHbIe CTPOEHWA aCTakag ¢ NponeTaMmm MeHee
24 M Ha celiCMUYeCK1e Harpysku JOMycKaeTcs He paccyuThLIBaTb.

A.42 [Ins pacyeTa CTPOUTENbHBIX KOHCTPYKLUWA OTAENEHO CTOSLMX OMNOP W 3cTakan pekoMeHAyeTca Takan nocne-
A0BaTenbHOCTb!

- BbIOOp pac4yeTHOW CXeMbl;

- npegBapuTensHOe Ha3HaYeHne pasmepoB KOHCTPYKLMIA;

- onpefeneHue Harpy3ok oT COOCTBEHHOIO Beca KOHCTPYKLUMIA (BETPOBbLIX, CHETOBbIX, TEXHOMOMMYECKNX);

- CTaTMYeCKWEe pacyeThl KOHCTPYKLWIA: TpaBepc, MPONETHbIX CTPOEHWIA, ONop;

- cocTaerneHue pacyeTHbIX KOMBUHaUWA yeunui,

- noaBop CeYeHWIn KOHCTPYKLMIA, pacyeT coequHeHnin cBopHbIX 3NEMEHTOB, NPOBEPKA KECTKOCTU U TPELLMHOCTOM-
KOCTH;

- pac4eT OCHOBaHW PyHOAMEHTOB.

A.43 PacyeTbl CTpOWTENbHBIX KOHCTPYKUMWIA CnegyeT NpoBOOWUTL B COOTBETCTBMU C TpeboBaHWAMM HOPMaTUBHBIX
QIOKYMEHTOB rocynapcTe — uneros EAICT) ¢ yueTom TpeBoBaHuMit HacTosALLero pasgena.

A.44 PacyeT cTpoUTENbHBIX KOHCTPYKLMIA OTAENEHO CTOALWMX OMOP W 3cTakaz cnegyeT NpoBoguTL Kak pacyeT nno-
CKMX KOHCTPYKUWA. [Mpr HeoGXoguMocTh NpoBedeHs YTOYHEHHBIX PAcHeToB W yveTa ONONHUTENbHBIX (DaKTOpOoB pacyeT
OTOENbHO CTOALMX ONOp M acTakad crefyeT NpoBOAWUTL KaK MPOCTPaHCTBEHHbIX CUCTEM C YHETOM UX COBMECTHOW paboTbl
¢ TpyGonposogamu.

A.45 Tlpu npoknagke TpybonpoBoAoB Ha acTakaae ropu3oHTanbHas Harpyska, HanpaBneHHas BAOMb OCKU acTaka-
Abl, OT CWUM TPEHWS B MOABWXHBIX YacTAX TPYOONpoBOAOB BOCNPUHUMAETCS MPOMNETHBIM CTPOEHWEM U NPU HaNW4MKM aHKep-
HbIX OMOP Ha NPOMEXKYTOYHLIE OMOpPkI HE NepeAaeTcA. PacyeT onop acTakag NpoBOAAT Ha AEWCTBUE pasHOCTUM TEMMEpPaTyp
OT KMMMaTUYEeCKNX BO3AEWCTBWIA, BETPOBYIO Harpy3Ky, Harpy3ky oT OTBeTBNEHWIA TpyOONpoOBOAOB, BEPTUKAMBHYIO HArpy3aky
0T coBCTBEHHOMO BECa KOHCTPYKLMIA, TPyOONPOBOAOE W CHEra.

MpumeyvyaHuna

1 Mpu anunHe xene306eToHHbLIX (KOMBMHWPOBaHHBIX) KOHCTPYKUWUIA TeMMepaTypHeix Brnokoe actakag 48 m n meHee
W cTaneHelix MeHee 100 M, a TakKe Bcex TUMOB 3CTakag C LWapHUPHBIM ONWPaHWeM KOMOHH Ha dyHAaMeHT BO3gelcTBue
Temnepartyp OT KMMMaTnyecknx BO3AENCTBUIA AONYCKAETCHA HE YYUTBIBATS.

1) B Poccuiickoit ®epepauunn aeiicteytor ClM 63.13330 «CHuM 52-01-2003 BeToHHbIE U xene306eTOHHbIE KOH-
cTpykuun. OcHoBHEle nonoxeHnsa» 1 ClM 16.13330 «CHuM 11-23-81* CtanbHble KOHCTPYKUMUY .
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2 [Ons actakapg ¢ XenesobeToHHbIMKM onopamin 6e3 aHKepHbIX ONop K YCUMUSAM Ha Oropbl OT ASWCTBUA PasHOCTU
TeMMepaTyp OT KMMMAaTU4EeCKUX BO3AENCTBUIA OOIMKHbI ObiTh 00BaBMNEHbl YCUUA OT rOPU3OHTANbHBLIX TEXHOMOTMYECKUX
Harpy3oK, NpMXoasLLMecs Ha TeMnepaTypHbIi Brok.

A.46 BenuunHy ropu3cHTanbHOro NepemMeLleHus Bepxa onop acTakad onpedensioT no popmyne
A=Auy, (A9)

rae A; — Pacy4eTHOE M3MEHeHWe TeMNepaTyphbl KOHCTPYKUMIA, onpefenseMoe B COOTBETCTBUAU ¢ TpeboBaHuaMu A.14, °C;
o — KO3(phuUMeHT TemnepaTypHOro  pacluMpeHus MaTepwana  KOHCTPYKUWMW, MNPUHAMAeMbIi  PaBHbIM:
a =10 1078 °C~" gna xene306eTOHHbIX KOHCTPYKUMIA 1 o = 12 - 1078 °C~" gnsa cTanbHbIX KOHCTPYKLWIA;
Yy — paccTosiHWe OT HEMOABWIKHOW TOMKWM MPOOOMBHOW pamel, HE CMeLLaloLencs Npu TemnepaTypHbIX BO3OEWCT-
BUSIX, [0 paccMaTpuBaeMor onopbl 3cTakagbl (CM. pucyHoK A.13).

1T

e
1

TemnepaTypHbIiA Gnok
1 '|

1 — nponeTHoe cTpoeHue; 2 — BCTaBKa; 3 — NpoMeXyTo4Has onopa; 4 — aHkepHasa NpomexyTovHas onopa

PucyHok A.13 — Pac4eTHas cxema acTakafbl B NPO4ONBHOM HanpaeneHuu

A.47 Ycunua B onopax acTakag pekoMmeHayeTcs onpeaensaTs C YY4eToOM Heynpyrux Aedpopmaumii KOHCTPYKLUKMA (nna-
cTuyeckux gechopmaumii, Hanuyusa TPeLLWH, MON3y4YecTu), a TakkKe C y4eToM B HeobxoaMMbIX cny4yasx AedopMMpoBaHHOro
COCTOAHWA.

A.48 Tpun pacyeTe onop acTakag Ha AelCTBME BEPTUKaNbHOW Harpyskyv QonyckaeTcs NPYHUMaTh KeCTKOCTb Mpo-
neTHoro ctpoeHna HeckoHeqHo BonbLUo.

A.49 PacyeT aHKepHBIX ONOp acTakag NpoBOAAT Ha AelCTBIe BepTUKANbHbIX HArpy3oK W roOpU3oHTanbHbIX TEXHOMO-
TM4ECKMX Harpy3oK Kak KOHCOMbHOMO CTePXHS, 3aLleMINEHHOro B YpoBHE Bepxa hyHaameHTa.

A.50 CranbHble 1 xene3obeToHHbIE KOHCTPYKUWKM TpaBepc paccyMThIBAKOT Ha AelcTBMe U3rnbarolx MOMEHTOB K
nonepeYHblx CWIt OT BEPTUKANbHbIX N TOPU3OHTAMbHBIX HArPY30K C MPOBEPKON CEHEHUIA HA AENCTBUE KPYTALLMX MOMEHTOB,
BO3HMKAIOLLMX BCNEACTBME TOro, YTO rOpPU30HTanbHbIe HAarpy3Kky BAOMb TPacChl MPUMNOXKEHb! K BEPXHEWN rpaHn TpaBepcel.

A.51 Banku NponeTHoro CTPOeHWs cregyeT paccHnTbiBaTe HA AEUCTBUE BEPTUKANbHbLIX U FTOPU3OHTANbHbIX Harpy-
30K M0 CXeMe O4HOoMNponeTHol Banku.

A.52 lNponeTHoe cTpoeHWe 3cTakas B Buae bepM pacyneHsioT Ha BepTUKankbHble (hepMbl NPOMNETHOrO CTPOEHUS U
ropu3oHTanbHble CBsA3eBble hepmbl.

PaboTy kaxxaon M3 aTUX cucTeM Nnof Harpyskow JonyckaeTcs NpUuHUMaTh He3aBUCHUMOMN.

A.53 BeptukaneHele )epmbl NPOMETHONO CTPOEHUS CNeayeT paccyuTbiBaTh Ha AeWCTBME BepTUKaNbHBIX W ropu-
30HTanbHbIX HArPY30K C Y4ETOM HEPaBHOMEPHOCTW UX pacrnpefeneHusa no Nonepe4yHoMy ceveHunio actakagbel. Onpegene-
HWEe YCUIWIA B CTEPXKHAX NMPOBOASAT B NPEAnONOXeHUW LWAPHUPHOTO CONPSKEHNs CTEPXKHeN B yanax. Tpaeepchl cnegyeT
pacnonarate B MecTax y3noB dpepm.

A.54 Pacuyet cBsA3eBbix hepM crneayeTt NpoBOAWTb Ha OEWCTBME BETPOBbLIX HArpy30K, Harpy3oK OT MOnepeYHbix oT-
BETBMNEHWIA 1 MOBOPOTOB TPYOONPOBOAOB.

A.55 Onpegenexune ycunui B NNOCKUX MW NPOCTPaHCTBEHHBIX ONOpax MPOBOAAT Kak B CTEPXKHEBLIX CUCTEMAX Mo
pacyeTHbIM CXemaM, nokasaHHbIM Ha pucyHkax A.14 n A.15. Nogbop ceveHWit KONOHH ONopbl NPOBOAAT HA BHELEHTPEH-
Hoe cxaTtve.

A.56 PacyeTHyto ANWHY KOMOHHBI MPOMEXKYTOYHBIX OMOP NPW NPOBEPKE YCTOMYMBOCTM JOMNYCKaeTCsd NpUuHUMaTh:

- B NIOCKOCTK, NeprneHauKynapHoM K ock TpyBonpoBoOoB, No pucyHky A.16 a);

- NNocKocTK ock TpyBonpoBOOOB NPW HANWYMK AHKEPHOW ONOPLI B TeMnepaTypHoM Brnoke no pucyHky A.16 6);

- NNOCKOCTM ocK TpyBonpoBoda Mpu OTCYTCTBMU @aHKEPHOW OMnopbl B TemnepaTypHoM Groke, paBHOW yABOEHHOW
BbICOTE KONOHHBI OT Bepxa yH4amMeHTa A0 HW3a NPONeTHOro CTPOEHNS.

PacueTHyio ANnHY aHKepHBIX Onop cnegyeT NpyHUMaTh paBHOW YABOEHHOW BbICOTE OMOpkI.
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PucyHok A.14 — PacyeTHble cXeMbl ene3obeToHHbIX onop
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PucyHok A.15 — PacueTHble cxeMbl cTanbHbIX MHOTOAPYCHLIX ONop
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Pac4eTHyo OnvHY BETBY MHOTOPUrenbHbIX 0nop (CM. pucyHOK A.15) B NAOCKOCTM, NEpNeHaUKYNapHOW K ock Tpybo-
NpoBOOOB, CNENYET NPUHUMATL PaBHOW YOBOEHHOW BbICOTE OMOPLI OT HM3a 3alleMIieHWs BETBM A0 Bepxa onopsl. B Ha-
npaeneHuM ocu Tpy6oNpoBOOOR PACHETHYH AMUHY BETBM MHOTCPUrerbHbIX ONop NPpYHUMAIOT B 3aBMCMMOCTU OT YCIOBWN
3aKpenneHus ee KOHUOB (cM. pucyHok A.16 6).

a)

OO Oo OO OO
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ecceca % . e v

=2 w=1 u=1 u=0,8

=

a) B NMockocTW, NepneHauKynapHoi K ocy Tpy6onpoBoaos;
6) B nnockocTtu ock Tpybonpoeoaoos

PucyHok A.16 — 3HaveHne KoahhULIMEHTOB ANA ONPEeneHrs pacueTHbIX AnuH [y = p/
KOMOHH onop

A.57 TMpu AByXWapHUPHbLIX OTAENLHO CTOALLMX ONopax NpoknagKka oAHOBPEMEHHO HECKOMNbKUX TpyDonpoBoaoe A0-
MyCKaeTCs Npy YCNOBUKW, 4TO OOMH 13 TPyOONpOBOAOB MakCUManksHOro AMamMeTpa LWapHUPHO CBA3LIBAETCA CO BCEMW Tpa-
BEPCAMW NMPOMEXKYTOYHBIX ONOP U aHKEPHOW onopol TeMnepaTtypHoro brnoka. PacuyeTHble cxembl OBYXLIAPHUPHLIX OMnop
NPYHUMAHT Mo pucyHky A.17.

Mpw HaknoHax onop Al/h = 0,03 (roe Al — cmelleHne Bepxa onopbl OTHOCUTENLHO ee HWM3a, h — BbicoTa OMno-
pbl) HEOBXOAMMO AONOMHUTENBHO YYMTLIBATL MOPU3OHTANBHYH) COCTaBMALLYH BEPTUKANbHOW Harpy3kn, BO3HUKAKOLLYH
BCMEACTBME HaKITOHa KOMOHH Onop.

A.58 BenwunHbl NnpenenbHbIX BEPTUKANbHBLIX M FOPU30OHTANbHLIX NPOrMbOB KOHCTPYKUWIA OTAEMBHO CTOALLMX OMNop U
acTakaf ycTaHaBMUBaKT TEXHOMOrMYECKUMIU TpeboBaHUsaMU, OHWU He OomkHel npesbliwate 1/150 nponeta n 1/75 Beineta
KOHCOIMW.

A.59 [MpegenbHble BENWYUHBI edopMaLnii OCHOBaHMIA OMNOp yCTaHaBMMBaKT TEXHOMOrMYEeCKUMK TpeboBaHMAMMK,
OHW He [OMKHbI NPeBbIllaThL CreayrLMX BENWYMH: OTHOCMTENbHaA pasHocTb ocagok — 0,002; kpeH chyHoameHTa —
0,002; makcumanesHas abcontoTHas ocagka — 15 oM.

A.60 OnpepeneHuve pazMepoB NOOOLUB OTOENbHbLIX (hyHOAMEHTOB AOMYCKAETCH NPOBOAWUTL, NMPUHUMAS BENUYUHY
30HbI OTpEIBa, paBHyto 0,33 nonHow nnowaav dyHgamMmeHTa.
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a) ogHosipycHow; 6) AByxbaApycHoW; 7 — TpyBonpoBoabl € NOABWXKHLIM ONMUPaHWeEM;
2 — Tpybonpoeoakl ¢ HENOABWXHLIM 3aKpenneHwem; 3 — onopa

PucyHok A.17 — PacueTHble cxeMbl ABYXLWIAPHUPHBLIX ONop

Haubonbliee gaBneHve Ha rpyHT Nog Kpaem NoAOoLLBbLI HE AOMKHO NPeBbillaTh AABMNEHWEe Ha MPYHT Npu AeACTBUK
narnbarwLlero MoMeHTa B 04HOM HanpaeneHun 1,2R, a npy 4eNcTBMU M3rnbanLux MOMEHTOR B ABYX HanpaBneHUsx —
1,5R (roe R — pacyeTHOe conpoTUBNEHWe rpyHTa). [na dpyHaamMeHTOBR C NpsSMOYronbHOW MOAOLBOM pasMepbl NOAOLLBLI
C YYETOM OTpbIBa JONYCKAETCH ONPEAEnATh UCXOAA U3 CNedyloLux YCroBWia: NpU AeNCTBMY MOMEHTa B OOHON MIOCKOCTH
npuHumatoT e < 0,28a; npu OeNCTBUM MOMEHTOB B [IBYX NIOCKOCTAX pacyeT NpoBOAST HA AeNCTBME MOMEHTA B KaXa0OM
HanpaseneHuu, NpuHuMaroT e, < 0,23a n e, < 0,23b; Hanbonbllee gaeneHne Ha rPYHT G, . MOA NOAOLWIBON ONPEedensoT
no chopmyne

4N

e __wron A10
omax = 3p(a-2e) A8

roe a — AnuvHa yHOaMeHTa B HanpaBneHuy 0elcTBUa MakCUManbHOro MOMEHTa;
b — wwupuvHa pyHOameHTa;
e =MIN; e, = M,IN; e, = M,IN — 3KCLEHTPUCUTETLI MPOAONEHOM CUrbI;
N — HopmaTMBHasa BepTuKansHas npogoskbHas cuna no nogolee dyHAaMeHTa, BKMA4Yas
CcoBOCTBEHHBIW BEC (hyHAaMEHTa U rpyHTa Ha ycTynax;
M, v My — narnbarolLme MOMEHThLI B MMNOCKOCTAX X U ¥ NO NoAoLWEe hyHAaMeHTa.
A.61 Pacuet onop ¢ NnpMMeHeHWeM KOIMOHH, YCTaHOBMNEHHbIX Ha 0QHOCBaiHble (hyHOAMeEHTbI U3 cBan-obono4ek 1 By-
pOHabWBHBIX CBal, CBal-KOMOHH HA COBMECTHOE OEWCTBME BEPTUKANbHLIX U TOPWU30HTamNbHbIX HArpy30K JOMKEH BKMIOYATE:
a) onpegeneHue rmyBuHbl NOrpyKeHUs cBau;
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6) pacyet cean no gedopmannam, KOTOPbIA CBOANTCA K NpoBepKe cobnaeHns yCroBus

u, S (A.11)

rAe U, — pacyeTHas BENM4MHA FOPU3OHTANBLHOTO NEPEMEILIEHIS BEPXa KOMOHHBI;
u, — npeaenbHas BenuuiHa ropuM3OHTaNLHOTO NepemeLLeHns Bepxa onopsl, ycTaHaBnMeaemas 3agaHueM Ha npo-
eKTMpoBaHWe U NpUHUMaemas He 6onee 1/75 paccToaHUS OT BEpPXa KOMOHHLI 10 NOBEPXHOCTU TPYHTA;

B) pac4eT YCTOMYMBOCTW IPyHTA OCHOBAHUSA, OKPYKaKLEro cBato;

r) MpPOBEpKY NMPOYHOCTU U TPELLMHOCTOWKOCTH CBal U KOMOHH.

[Mpw NpoBEPKE NPOYHOCTM PacHETHYO ANUHY CBAM-KOMOHH crieayeT onpefenaTb, pacCMaTpUBas CBa Kak KEeCcTKO
3ALLEMITEHHYIO B CEYEHWMM, PAcnoMNoXeHHOM Ha PAcCTOSAHWW OT MOBEPXHOCTW rPYHTA, ONpenensiemMoM B COOTBETCTBUM C
TpeBoBaHWAMU HOPMATUBHLIX JOKYMEHTOB rocyaapcTs — uneHos EASC!). PacueTHylo ANMHY KOMOHH, 3aMOHOMNUYEHHBIX
B OypoHabuBHbIE CBau 1 CBaW-000M0YKM, AOMNYCKAETCa NPUHUMATL, PAacCMaTpPUBasn KOMOHHY KaK MeCTKO 3alLeMEHHYI0 B
YPOBHE MOBEPXHOCTU TPYHTA.

A.62 MmyBuHy norpyxeHns cBai-KonoHH, cBani-obonoyek n 6ypoHabuBHLIX CBaW B rPYHT crieqyeT onpeaenaTb U3
ycnoeus obecnedeHuns ConpoTUBIEHUS HA BEPTUKAMbHYIO COKUMAIOLLYH UMW pacTArMBatoLLYIO Harpy3ky ¢ y4eToM rmyOuHbl
NpoMep3aHus, HO He MeHee 4,5 M ANA CBal-KOMOHH U He MeHee 3,5 M ansa OypoHabuBHbIX cBan K cBan-obonoyek. Pacyet
HecyLlel cnocoBbHOCTY CBal BCEX BUAOB HAa BEPTMKAIbHYH Harpy3Ky NPOBOAAT B COOTBETCTBMM ¢ TpeboBaHMAMKU HoOpMa-
TUBHBIX AOKYMEHTOB rocygapcTe — uneHos EA3CT.

A.63 PacueT cBaii-KOMOHH U KOMOHH, 3aMOHONWYEHHbLIX B CBat0 No AedopMalusM 0CHOBaHWS, BKNIOYaOLWWA B ceba
OnpefeneHne NepemeLLeHNa CBav Ha YPOBHE MOBEPXHOCTU IPyHTa M NMEpPEeMELLEHWNA BEpXa KOMOHHbI OT COBMECTHOMO
OENCTBMA BEPTUKANbHBIX W FOPU3OHTANbHBIX HArpy30K, a TakKke pacHeTbl MO YCTOWYMBOCTM FPYHTA OCHOBAHWA, OKpyXa-
lOLLEr0 CBat0, U ONpefeneHne BeNUYMH M3rnbawLlnx MOMEHTOB, NOMepeYHbIX U NPOAONbHLIX CUM, OEWCTBYKLNX B pas-
TNIMYHBIX CEYEHMAX CBaW, AOMYCKAETCA NPOBOAUTL, pacCMaTpuBasi TPYHT Kak yrNpyryr NMHeHo gedopMupyemMyo cpeay
(cm. A.B9—A.74).

MpwnmeyaHue— PacyeT yCTOMYMBOCTM FPyHTa OCHOBaHUS, OKPY»KaloLLero ceato, He TpebyeTcsa Ana cean pasme-
poM nonepeyvHoro ceMeHns d < 0,6 M, Norpy»KeHHbIX B rpYHT Ha rmybuHy Bonee 10d, 3a UCKMKOYEHWEM Cry4YaeB NOrpPyXeHus
CBal B UM WUNW MMWHUCTLIE TPYHThLI TEKYYEeNnacTUYHOW U TeKYYeln KOHCUCTEHUMM (30eck d — HapyXHbIil AMaMeTp Kpyrmnoro
W CTOPOHA KBaAPAaTHOro Unu GorbLias CToOpoHa NPAMOYrofibHOIG CEYEHUA CBau).

A.64 PacyeT npoYHOCTHU N TPELLUMHOCTONKOCTH Xene300eTOHHLIX CBai-KOMOHH NPOBOOAT Ha KOCOe BHEUEHTPeHHoe
cxKaTue unu pactaxeHue. Npu 3TOM NpedensHy WWPUHY PackpbiTUA TPeLLMH MPUHUMAIOT ANS HAA3eMHOW YacTu ceau-
KonoHHbl 0,3 MM, Ansa nog3emMHor Yactn — 0,2 Mm.

A.65 CraTvyeckuit pac4eT paMHO-CBalHbIX ONop AOMNyCKaeTca NpoBOAUTL pasfenbHO B ABYX MIOCKOCTAX: B MIo-
CKOCTW OCW Tpacchl W NMNOCKOCTK, NEPNEHANKYNAPHON K 3ToW ocu. [py aTOM onpegenaTe ycunva gonyckaeTca Ha OCHOBa-
HWUW ynpyron paboTbl KOHCTPYKUWK No HeaedopMUPOBAHHON CXEME.

A.66 Pac4ert onop C KpeCcToBbIMW CBA3AMMW NPOBOLAT B COOTBETCTBUM C pacHETHOWM CXeMOW pucyHka A.18 B Takown
nocrnenoBaTerlbHOCTU:

a) 6) B)
‘ N N2 N2

LI ‘A
B £ Mg HIZ/-\ Mp
47 ér
N Hi2 : S\“E y
= B o =
M,
C Dy
=T / \ —=F Hi2 r’;
D = < —_—
TIZAVZZA V7 AT Vi
- LJ _— N —_ N

a) cxema onopbl; 6) pacyeTHas CXema ornopbl; 8) pacueTHas Cxema CBau Npu pacqeTe Ha ropUaoHTaNbHYK Harpyaky

PucyHok A.18 — Pac4deTHas cxema ornopbl ¢ NpUMEHEHNEM CBal-KOMOHH

1) B Pocewuitckoinn deaepaumn aeiicteyeT CM 24.13330 «CHuMM 2.02.03-85 CaaitHble dhyHAAMEHTbI».
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a) onpegenaoT uarnbarolime MOMeHTbl Mg M M B Ce4eHUAX CONPSXEHWA CBA3eH C KOMOHHOW no dopmynam:

Mg = s (A.12)
2
Mg = Mg + N ho; (A.13)
2-8
Hey . Mpo,
S=— =T"+—S27%,
2 h+h, Pt
roe @4 v ¢, — KO3MPULUMEHTBI, NMPpUHKUMaeMble no Tabnuue A.4 B 3aBMCUMOCTH OT 3HadeHns kq = hy/(hy + hy);
6) onpeaensioT M3rMbatoLwmii MOMEHT M), B ypOBHE NOBEPXHOCTW rpyHTa
Hh
My = Mg +T1; (A.15)

B) OMpenensioT ropu3oHTanbHLIE NEPEMELLEHNS Uy W YIon NOBOPOTA \/, CBaU-KOMOHHbI Kak OAMHOYHOA cean 6ea
CBS3eil B YyPOBHE MNOBEPXHOCTW rPyHTa OT ASWCTBMA rOPU3OHTAaNbHOW Harpyakn H/2 n narnbatowero Mmomenta My, npuno-
YEHHBIX B YPOBHE NOBEPXHOCTU rpyHTa (cM. prcyHok A.18 B) no A.69—A.74;

r) onpegensioT ropu3oHTansHOE NepeMELLEHNE BEPXa OMNopkI:

Up .
U, _W, (A.16)
2nE,T
Hh3
uy :u0+6Eb]+q;0(h2+h3), (A.17)

rae 11 — KO3ULMEHT, NpUHUMaeMblid no Tabnuue A.5 B 3aBUCUMOCTM OT 3HaueHns ky, = hy/(hy + hy);
E;, — HavaneHbI MOAYMb yNpyroctu 6etoHa, kH/mZ;
I — MOMEHT MHEPLMMN CEYEHUA CBAW-KOMOHHbI, M;

[) ONpeaensitoT pacyeTHbIN U3rnbaroLLmin MOMeHT M, 1 nonepeyHyto cuny Q,, AeicTBytoLIMe Ha ry6uHe Z B ceve-
HUAX cean (cMm. A.69—A.74),
€) onpemensAlT yCUne B packocax Sp

S, = Slcos a, (A.18)
roe S,O —Yron HaknoHa pacKkoca K ropu3oHTanu.

Tabnuua A.4— 3HaveHns KO3DULIMEHTOB Q4 1 Q5

ki @4 ) H ky P )

0 1 1.5 0.5 1,38 2,25
0.1 1,01 1,53 0.6 1,68 2,78
0.2 1,05 1,61 0,7 2,02 3,54
0,3 1,12 1,74 0.8 2,85 5,19
0,4 1,22 1,94 0.9 5,34 10,18

Tabnuua A.5— 3HaveHusa koaddurymeHTa n

ks, | 0 | 0.1 | 0,2 | 0,3 | 0.4 | 0,5 | 0,6 | 0,7 | 0,8 | 0.9 | 1,0

n 2,47 2,83 3.4 4.1 5 6,26 7,99 10,39 13,58 17,24 10,19

A.67 Pacuet onop ¢ NprMeHeHUeM CBalHOMO pOCTBEPKA NPOW3BOAMUTCH CHaYana ans BepxXHEei YacTi onopkl Bhbille
pOCTBEpKA KaK pamMbl C 3aKpPENNEeHHbIMW B YPOBHE BEPXHEN MOBEPXHOCTU POCTBEPKA CTOMKAMMW, 3aTEM OIS HUHKHEN YacTu
OmMopbl KaK CBaliHOIC POCTBEPKA.

PocTBepk cnefyeT cHUTATH XECTKUM, KOrda OTHOLUEHWE HaubonbLIer CTOPOHbI NINUTEI POCTBEPKA & K e TOMLWMHE
t, a/t < 4. [Npu aTOM pacyeT KeCcTKOro pocTBEPKA CBOAUTCSH K ONpefeneHuio BeNUYUH NepeMeLleHns 1 yrna ero noBopora,
YTO NO3BONSAET ONPefenaTb YCUNWsS, OeACTBYIOLME B FONOBaxX CBail, Kak pac4eT OAWHOYHLIX CRa.

68

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 73/ 131
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-35021-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67821
https://gostexpert.ru/gost/gost-35021-2023?utm_source=pdf&utm_medium=67821&utm_term=page

rOCT 35021—2023

Bce Harpysku, geiicTBylOLMe Ha POCTBEPK B paccMaTpUBaeMOW MIOCKOCTH, criedyeT NpUBEecTU K TPEM CUIMOBLIM
dakTopam, NPUNOXKEHHbLIM K LEHTPY TAXKECTU Nogowsbl pocTBepka (Todka O Ha pucyHke A.19): ropuaoHTaneHon cune F,

BEPTUKanbLHOW cune F, 1 MoMeHTy M, .

M,

/A N

Fn —b-!

0

L o

WA W i e Wl i el I~ »

Yi

r4

\

PucyHok A.19 — PacyeTHas cxema cBaWHOro pocTBepKa

A.68 PacueT pamMHO-CBaliHbIX OMOp ¢ NPUMEHEHMEM KeCTKOTo POCTBEpKa NPOBOAAT B TAKOW NocnefoearensHoCTH:

a) onpenenstoT no A.69—A.74 koadprumeHTsl Aedopmauni a, 1 nepemeLlenns Sy, Sy = Sy W Sy ANA oau-
HOYHOW cBawu;

6) BBIYUCNAKT XapaKTePUCTUKN XKECTKOCTHU

o4 = ELA, (A.19)
roe A — Mnowaas NonepeqHoro CeYeHUs ceau, M2;
E;, — HauaneHbi MOgynb ynpyroct 6eToHa, kH/M2; BenuumnHy [,y NpuHUMaIOT AnA 3abuBHbIX ceai [ = [ =
= 0,007E,AlF ;; ona 6ypoHabueHbIx cBait 1 ceait-obonodek [, = [y + [ + E,AICA,,
rae Iy [, M — fAnuHbl ceai (cm. pucyHok A.19); F, — Hecylias cnocobHOCTL CBav Mo rpyHTY Ha AENCTBUE BEPTUKANBHON
Harpyaku, kH; Ay — nnowanb nonepeyHoro ceveHus NofgoLBsl ceau, M%; Cy — koadULMeHT nocTenm
nog nNoAoLLeon cean, kH/M3, npuHMMaIeT paBHbIM

Cy = 5Klld,), Ho He menee Cj = 50K/d,

roe K — koadhduLMeHT NponopUMoHansHOCTH Anst ceaii, kH/M*, onpegensemblii no A.69—A.74; dy — avameTp nore-
PEYHOro CeveHnst MOAOLLBLI CBaW, M;
8y B3 34

=—2— gy=—2— oy=—1—, A.20
8,5, — 83 8,5y — B3 85, — 53 )

Q2
c - 13 2 N S
e 0y = PGI3ELL + 1736 MM + 2[5, + Oy
8y = IEL L+ Oy
S - 2 o~ ~ P
Og = 19G12E ] + By + 2Ldp
B) BbIYNCINAKT rOpMU3OHTanbHOE nepemMeLlleHne pocTteepka a, M, BEPTUKanbHOE nepeMelleHne LeHTpa TAXECTU
pOCTBEpKa , M, U Yron noBopoTa pocTBepKa i, pag, Mpy¥ CUMMETPUYHOW pac4eTHOW cxeme no dopmynam:

u= A(rth —rm‘Mx);

o= Fv”rww; i= A(‘ru'qu - ruth)= (A-21)
rae A = 1(r, fi — Py
lyy = Ooll, 1, = — 03,
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ny
. . - 2 .
Fow = O I = 512"’1%‘ + 041,
i

n — KONMUYECTBO CBai B POCTBEPKE;
n, — KOMWYeCcTBO CBall B psOy, KOTOPLIA Ha MMOCKYH PacyeTHYH CXeMy pOCTBepKa MPOeKTUpYeTCsa Kak ogHa i-a
cBas;
¥; — KoOpAvHaTa cBai i-ro paga, m;
n, — KONMMYecTBO PSAAOB CBal B HanpasneHun aenctens Fpn M,.
OnpenensioT yCunus, NPUNoXeHHbIE K roNoBam CBaii:
N;=ay(o + yi);
H =6 U~ a,f; (A.22)
M= —ocqu+ a6yl

rae N;, H, M — cooteeTcTBeHHO npofoneHas cuna, kH, nonepeunan cuna, kH, n narubatowmit MomeHt, kH - M, gercray-
0lWKMe B j-A cBae B MecTe 3aferku ronos ceau B niute pocTeepka. Mo HaigeHHeIM no A.B9—A.74 N, H,
M BbIMMCIIAKOT: gaBMNEHWe Ha FPYHT MO KOHTaKTy ¢ BOKOBOW NMOBEPXHOCTLID CBaW, M3rmbaklWwmi MOMEHT,
NPOOOMBHYIO M NOMEPEeYHyH Cunbl Ana nboro cedeHun ceau;

r) onpenensioT ropM3ocHTaNbHOE NepeMelleHmne Uy, Bepxa PaMHO-CBaiHON onopel No dopmyne

U, =ug+ u il (A.23)

rae Uy — ropu3oHTaneHOe nepeMelleHre BEPXHEN 4acTy Onopbl, Haxodswencs Bellle POCTBepKa, onpeaenseMoe Tak
ke, Kak Ans paMbl ¢ 3aWeMneHHBIMU B POCTBEPK CTOMKaMM;
[ — paccTosiHWe OT Bepxa onopsl 40 BepXa pocTBepKa.

A.69 lNpu pacuete ceali, cean-obonovek n cean-ctonbos (Oanee ceali) Ha COBMECTHOE AeWCTBUE BEepTUKarbHbIX
W FOPW30HTaNbHbBIX HArpy3oK 1 MOMEHTOB B COOTBETCTBMM CO CXEMOW, NpMBEAEeHHON Ha pycyHKe A.20, gonyckaeTcs pac-
CMaTpUBATE IPYHT, OKPYKAIOLWWIA CBalo, Kak ynpyryt nuHelHo-gedopMypyemMyio cpeay, xapaktepusyoLytocs koadhdu-
uneHToM noctenu C_, KH/m3.

PacyeTHyo BenuyuHy koadcmumenTa noctenu C, rpyHTa Ha G0KOBOW NOBEPXHOCTM CBaW NPU OTCYTCTBUM OMbITHBLIX
AaHHbIX A0MNYyCKaeTCs onpeaensTe no dopmyne

B, = KZ, (A24)

Z

rae K — koathuUyMeHT NponopumMoHansHocTy, kH/M*, npuHuMaeMblil B 33BMCMMOCTW OT BMAA TPYHTA, OKPYKAIOLIEro
ceato, no Tabnuue A.6;
z — myBuHa pacnonoXeHWs CeYeHUs CBau B rpyHTE, M, 4N9 KOTOPON onpeaensaioT Koad@UUMEHT nocTenu, no oT-
HOLUEHWIO K MOBEPXHOCTU IPYHTA NP BLICOKOM POCTBEPKE UMK K NOAOLIBE POCTBEPKA NPW HU3KOM POCTBEPKE.

Tabnuua A.6— 3HavyeHue koahuLmeHTa NponopLMoHansHoCTH K

KoadhdouumeHT nponopuuoHansHoctu K, kHim4,
Ans cBan
Bun rpyHTa, OKpyKatoLLlero ceato, U ero xapakrepuctuka
S HabuMBHbIX, cBal-o0bono4ek

u ceaii-ctonbos
[MWHBI U CYIMUHKKM Tekydennacthidble (0,75 <; < 1) 650—2500 500—2000
[MnHBl U cyrmuHKK mArkonnacTudHele (0,5 < 1, = 0,75); 2500—5000 2000—4000
cynecu nnactudHble (0 <7, < 1);
necku neinesatbie (0,6 < e <0,8)
[MKWHBI 1 CYIMUHKK TyronnactuyHele v nonyteepable (0 </, <0,5); 5000—8000 4000—6000
cynecu Teepable ([, < 0);
necku menkue (0,6 < e <0,75);
necku cpegHen kpyrnHocTtu (0,55 < e <0,7)
IMuHel 1 cyrnuHky Teepable (£, < 0); 8000—13000 6000—10000
necku kpynHele (0,55 < e =0,7)
Meckm rpaBenucTeie (0,55 <e<0,7); — 10000—20000
rpaBuiA W ranbKa ¢ Nec4aHbIM 3anonH1Tenem
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MpumevyaHwns

1 MeHbluve 3HavyeHus koaddhmumeHTa K B Tabnmue A.6 cooTBeTCTBYHOT Bonee BbICOKMM 3HAYEHUAM KOHCMUCTEH-
unmn I} mMUHKCTBIX 1 K03 hMLUMEHTOB NOPUCTOCTH € NecHaHbIX rPyHTOB, ykasaHHbIM B ckobkax, a Gonblune 3HaqYeHNs
koabchuumeHTa K — COOTBETCTEEHHO Bonee HU3KUM 3HadeHnsam I; 1 e. [InA rpyHTOB C MPOMEKYTOYHBIMK 3HAYEHUAMN
XapaKkTepucTwK /; 1 e Benu4uHel koagpcuumerTta K onpenensioT MHTEpnonauuen.

2 3HaveHus koadhduumeHTa K Ans NAoTHbIX NeCKOB AOMKHbI NprHUMaTeca Ha 30 % Bbilwe, Yem HanbornbLume 3Ha-
YeHWs ykasaHHbix B Tabnuvue K.6 koadhcbuumeHToB K Ons 3agaHHOro BMAA rpyHTa.

A.70 Bce pacuyeTbl cBal cnegyeT BbINOMHATE MPUMEHWTENLHO K MPUBEOEHHOW rMybrHe pacrnonoXeHWa cevyeHus
CBau B PyHTE Z U NpUBEAEHHOW rmyBuHe norpyxeHusa cBau B rpyHT /, onpefensemMbix no dpopmMynam:
E =0,z (A.25)
=a., (A.26)
roe Zw ! — OelcTBUTENbHAA rMybuHa pacnonoXeHWsl CEYEHWSA CBau B FPYHTE U AeACTBUTENLHAA rmybuHa norpyxeHus

cBau (EB HWXKHEro KOH ua) B rPyHT, COOTBETCTBEHHO OTCHUTbIBAEMbIE OT NOBEPXHOCTK IPYHTA — MNMPW BEICOKOM
pOCTBEpPKE UMK OT NOAOLWBbLI POCTBEPKA — NMPWU HU3KOM POCTBEPKE, M,

o, — KoadhpuumeHT gecbopmaninm, 1/m, onpeaensemsiin no opmyne
Kb,
o (A27)
’ Epl

roe E, — HauanbHbIn MOOYNb ynpyrocTy GeToHa ceau, kH/M2, npuHUMaeMblil B cooTBeTCTBUM ¢ TpeBGoBaHUAMM HopMa-
TUBHbIX JOKYMEHTOB rocyaapcTB — YMeHOB EA3CY);

I — MOMEHT MHEpLMM NOoNepeYHoro cedenns ceau, Mm%

bp — YCMNOBMWA WMPWHLI CBawW, M, NPUHUMAaEMON paBHOWN: AngA cBan-obono4vek, a Takke cBan-cTon6oB U HabWBHbIX
ceBah ¢ anameTtpom cteonos oT 0,8 u Gonee b'0 =d+ 1 m, a ana ocTanbHbIX BUAOB M PasMepoB CeYeHnin ceanr
bp= 1,5d + 0,5 m;

d — HapyXHbIM OMaMeTp KpYrnoro Unu cTopoHa KBaapaTHOro, UM CTOPOHa NPAMOYronbHOTO CEYEHWUS CBaun B Mo-
CKOCTW, NEPNEHOMKYNAPHOW K AEACTBUAM Harpys3ku, M.

PucyHok A.20 — Cxema
HarpysoK Ha cBalo s——Rh

A.71 Pac4eTHble BENU4MHbI TOPU3OHTANbHOMO NepeMeLLeHst CBau B YPOBHE MOAOLWBbLI POCTBEPKA U, M, W YTon ee
nosopota ‘¥, pa, cnefyet onpeaensTe no gopmynam:
3 2

u, =uUg+¥olpg +——+ :
PO OO T RE T 2E,

(A.28)

1) B Poccuiickoit ®enepavmm geitcteyet CM 63.13330 «CHuWM 52-01-2003 BeToHHbIE U 3ene306eToHHbIe KOHCTPYK-
Umm. OCHOBHBIE MOMOXEHUA».
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Hi2 L Mig

"P o l‘PO ¥+ s
2E,1  Eul

p

(A.29)

raoe H v M — pacyeTHble 3Ha4YeHUaA nonepeyvyHon cunbl, kH, 1 narnbatowero momeHTa, kH © M, EACTBYIOLME HA FONOBY
cBau;

g — AnWHa y4acTka cBau, M (CM. pucyHok A.20);

tgn ¥ — ropusoHTanbHoe nepeMelleHune, M, 1 yrof noBopoTa MNonepeyHoro ceveHrs ceaum, paf, B ypOBHE NOBEpX-
HOCTM rpyHTa.

A.72 TopusoHTansHoe nepemMelleHune Uy 1 yron nosopota ¥y cnegyet onpegensaTts no hopMynam
Ug = Hodpy + MOSHM; (A.30)
Wo = Hy Sy + Mo (A.31)
rae Hy u My — pacdeTHoe 3HadeHue nonepeqHoi cunbl, kH, 1 narnbatowero momeHTa, kH:M, B paccmaTpnsaemMom cede-

HUK cBau, NpUHUMaemble paBHbIMI: Hy = Hun My = M+ Hly, 4. S S W Spam — NEPEMELLIeHNS 1 yron
MOBOPOTa CBaW B YPOBHE MOBEPXHOCTY TPYHTA, BLIYMCTIAEMBIE MO hopMynam:

R o G
Syy = fg i SnH = Bum = 250 - B 0 (A.32)

GeCp Clg Eb aEEbI

rae Ag. By, Cg — KkoathuumeHTsl, NpUHKMaemMble no tabnuue A.7 B 3aBUCUMOCTI OT 1. Tpu BenuuuHe I, COOTBETCTBYIO-
e NpoOMEXKYTOYHOMY 3HAYeHUI0, ykasaHHoMY B Tabnivue A.7, ee cnegyeTt okpyrnuTe Ao Grivbkaniiero
TabnnyHoro 3HadeHus.

Tabnuua A7 — 3HadeHusa KoadhduuneHToB Ay, By, Cy

- [Mpu onupaHuu cBan Ha HeCKamnbHbIW FPYHT

: A, B, C;
0,5 72,004 192,026 576,243
0,6 50,007 111,149 278,069
0,7 36,745 70,023 160,278
0,8 28,140 46,943 88,279
0,9 22,244 33,008 55,307

1 18,030 24,106 36,486
1,1 14,916 18,160 25,123
1,2 12,652 14,041 17,944
1,3 10,717 11,103 13,235
1,4 9,266 8,954 10,050
1,5 8,101 7,349 7,838
1,6 7,154 6,129 6,268
1,7 6,375 5,189 5,133
1,8 5,730 4,456 4,299
1,9 5,190 3,878 3,679
2 4,737 3,418 3,213
2,2 4,032 2,756 2,591
24 3,626 2,327 2,227
26 3,163 2,048 2,013
2,8 2,905 1,869 1,889
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- [Npu onnpaHun cBan Ha HeCKanbHbIA FPYHT

I Ay 5y o
3 2,727 1,758 1,818
3,5 2,502 1,641 1,757
24 2,441 1,621 1,751

A.73 PacueT ycTOWYMBOCTW OCHOBaHWSA, OKPYKaKLWEro ceau, cneayeTt NpoBoauTe Mo yernoeuio (A.33) orpaHnyeHns
PacH4eTHOro JaBneHna G, OKa3blBa@MOT0 Ha rpYHT BOKOBbLIMU NOBEPXHOCTAMW CBall

< Anmp (112tg9; +ECy)
- cos @

; (A.33)

z

TA€ G, — PACYETHOE AABNEHNE Ha rpyHT, kH/M?, GOKOBOWM NOBEPXHOCTM CBaw, OMPEAENsIeMOe Ha CreOyioLmnX myGnHax
Z, M, OTCHATBLIBAEMbIX MPU BBICOKOM POCTBEPKE OT MOBEPXHOCTW FPYHTa, a NMpu HU3KOM POCTBEPKE — OT Ero
NOAOLUBLI:

a) npul < 2,5 — Ha gpyx rMyBuHax, COoTBETCTBYIOWMNX Z = (/3 n z = [;
6) npul >2,5— Ha mMybuHe z = 0,85/a;

Y| — PACHETHbIIA yAEerbHbIA BEC PYHTA HAPYLIEHHOW CTPYKTYPbI, kH/M3, onpenensemblii B BOOOHACILLEHHbBIX FPYH-
Tax C y4eTOM B3BeELUVBaHWA B BOAE;
@; v C; — pac4eTHble 3Ha4eHUs COOTBETCTBEHHO Yrna BHYTPEHHEro TPeHUs rpyHTa, [°], U yNensHoro cLenneHus rpyHTa,
kH/M2, NpUHUMaeMble B COOTBETCTBUM C TPEBOBAHMAMM HOPMATWBHLIX AOKYMEHTOB rOCYOapCTB — UYNEHOB
EASC");
£ — koachbdrumMeHT, NpuHUMaEMBbIA NpU HaBWBHEIX CBanx W cBasx-obonoykax & = 0,6, a Npu Bcex ocTanbHbIX BUAAX
cean £ =0,3;
1N — K03achhMUMEHT, paBHbIi 1, KpoMe cnyyaes pacyeTa (hyHOaMEHTOB PACMOPHLIX COOPYXEHWIA, B KOTOPLIX Cnedy-

eT npuHumats 14 = 0,7;
Ny — KOBMPMUUMEHT, YHYUTLIBAIOLWIMIA OONK NOCTOAHHOW HAarpy3ku B CyMMapHOW Harpyske, onpefensemMblii no gop-

myrne
Mg +Mp
M==————, (A.34)
nMg +M‘p
roe Mg — MOMEHT OT BHELLHUX MOCTOSHHBIX PACYETHLIX HArpy3oK B CeYeHun hyHOaMeHTa Ha YPOBHE HVDKHErD KoHUA
cBal, kKH - m;
M‘D — MOMEHT OT BHELUHMX BPEMEHHbIX PACYETHBLIX HAarpy3oK B ceueHuu hyHOamMeHTa Ha YPOBHE HUXKHEro KoHua
cean, kH - m;

n — KkoathULMEHT, MPUHUMaeMbIi 11 = 2,5, ANA COOpY>KEHWA OMop W 3cTakag,

MpumMeyaHune— Ecnn pacyeTHbIE rOPU30HTarNbHbIE JaBNEHUS HA MPYHT SZ HE YAOBMNETBOPAT ycrosunio (A.33),
HO MpK 3TOM Hecylasi cnocoBHOCTL CBall No marepuany HegoWCMoNb30BaHa U NEePEMELLEHUS CBan MEHbLUIE NpeaensHo
AONYCTUMBIX BEMUYMH, TO NPU NpUBeAeHHON rnyBuHe ceai [ = 2,5 pacyeT criefyeT MoBTOPWUTb, MPUHSAB YMEHbLLEHHOe
3Ha4eHue koadduumeHTa nponopuunoHansHocTy K. MNpy HoBoM 3HadeHun K HEOBX0AMMO NPOBEPUTL NMPOYHOCTL CBau Mo
matepuany, ee nepemMeLleHus, a Takke cobniogeHue ycrnosus (A.33).

A.74 Pac4eTHoe OaBneHwe o, KH/MZ, Ha rpyHT MO KOHTAKTY ¢ BOKOBOI NMOBEPXHOCTLIO CBaW, BO3HMKAlOLLee Ha
rnybuHe z, a Takke pacyeTHslid narnbatolwnin MmomeHT M, kKH - M, nonepeyHyto cuny Q,, kH, u npogoneHyto cuny N,, kH,
OeWcTBylOWME Ha rmMyBuHe z B CEYEHUU CBau, credyeT onpeaensTb no dopmynam:

KZ| ugA, -
o, = - bty (A.35)

Qg

H,D.
My = a2EpTugAs — 0. EpWoBs + MgCy +—2=2.; (A.36)

&

1) B Pocewuitckoinn deaepaumn aeiicteyer CM 22.13330 «CHuIM 2.02.01-83* OcHoBaHWUs 30aHWIA U COOPYXKEHMIA» .
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Q, = aEplugA, — 0ZELT VB, + a MoCy + HoDy;
N, =N,

roe A1, B1, C1, D1._ A3, 83' C3, D3, A4, 84, C4 " D4 — KoadhpuLMeHThl, NpUHMMaeMele no Tabnuue A.8;
N — pac4eTHas oceBas Harpyaka, kH, nepegaepaemas Ha ronoey ceau.

TaGnuua A.8 — 3HaveHns koadpruumeHTos Ay, By, Cy, Dy, Az, By, C3, D4, Ay, By, Cyun Dy

_ KoadhcbunuymeHTsl

’ A, B, & D, A, B, G D, A, B, G D;

0 1 0 0 0 0 0 1 0 0 0 0 1
0,1 1 0,100 | 0,005 0 0 0 1 0 -0,005 0 0 1
0,2 1 0,200 | 0,020 | 0,001 |-0,001 0 1 0,200 |-0,020 | -0,003 0 1
0,3 1 0,300 | 0,045 | 0,005 |-0,005 | —0,001 1 0,300 |[-0,045 | -0,009 | —0,001 1
0,4 1 0,400 | 0,080 | 0,011 |-0,011 | —0,002 1 0,400 |-0,080 [ -0,021 | —0,003 1
0,5 1 0,500 | 0,125 | 0,021 |-0,021 | —0,005 [ 0,999 0,500 |-0,125|-0,042 | -0,008 | 0,999
0,6 | 0,999 | 0,600 | 0,180 | 0,036 | -0,036 | —-0,011 | 0,998 0,600 |-0,180 (-0,072 | -0,016 | 0,997
0,7 ] 0,999 | 0,700 | 0,245 | 0,057 |-0,057 | -0,02 0,996 0,699 | -0,245]| -0,114 | 0,03 0,994
0,8 | 0,997 | 0,799 | 0,320 | 0,085 | -0,085 | —0,034 | 0,992 0,799 |[-0,320 [ -0,171 | -0,051 | 0,989
09 099 | 0,899 | 0,405 | 0,121 |-0,121 | -0,055 | 0,985 0,897 | -0,404 | -0,243 | 0,082 | 0,980
1,01 0,992 | 0,997 | 0,499 | 0,167 |-0,167 | —0,083 | 0,975 0,994 |[-0,499 (-0,333 | -0,125 | 0,967
1,11 0,987 | 1,095 | 0,604 | 0,222 |-0,122 | -0,122 | 0,960 1,090 | -0,603 |-0,443 | -0,183 | 0,946
1,210,979 | 1,192 | 0,718 | 0,288 |-0,287 | -0,173 | 0,938 1,183 | -0,716 | -0,575 | 0,259 | 0,917
1,31 0,969 | 1,287 | 0,841 | 0,365 |-0,365 | —0,238 | 0,907 1,273 | -0,838 | -0,730 | -0,356 | —0,876
141 0955 | 1,379 | 0,974 | 0,456 |-0,455| -0,319 | 0,866 1,358 | -0,967 | -0,910 | -0,479 | —0,821
1,61 0,937 | 1,468 | 1,115 | 0,560 |-0,559 | 0,420 | 0,811 1,437 | -1,105| -1,116 | -0,630 | —0,747
16 1 0,913 | 1,653 | 1,264 | 0,678 |-0,676 | —0,543 | 0,739 1,507 | -1,248 | -1,350 | 0,815 | —0,652
1,71 0,882 | 1,633 | 1,421 | 0,812 |-0,808 | —0,691 | 0,646 1,566 | -1,396 | -1,613 | —1,036 | —0,529
1,8 | 0,843 | 1,706 | 1,584 | 0,961 | -0,956 | —0,867 | 0,530 1,612 | -1,547 | -1,906 | -1,299 | -0,374
1,91 0,795 | 1,770 | 1,752 | 1,126 [ -1,118 | —1,074 | 0,385 1,64 | -1,699 | -2,227 | —1,608 | —0,181
20 0,735 | 1,823 | 1,924 | 1,308 | -1.295| —1,314 | 0,207 1,646 | -1.848 | -2,578 | —-1,966 | —0,057
22 ) 0575 | 1,887 | 2,272 | 1,720 | -1,693 | —1,906 | —0,271 1,675 | -2,125| -3,36 | —2,849 | —0,692
2410347 | 1,874 | 2609 | 2,195 | -2,141 | —2,663 | 0,949 | 1,352 | -2,339 | 4,228 | -3,973 | —1,592
26 ) 0,033 | 1,755 | 2907 | 2,724 | -2,621 | -3,600 | -1,877 | 0,917 |-2,437 | -5,140 | -5,355 | -2,821
28 1-0385| 1,490 | 3,128 | 3,288 |-3,103 | —4,718 | —3,108 | 0,197 | -2,346 | —6,023 | —6,990 | —4,445
3,0 | 0,928 | 1,037 | 3,225 | 3,858 | -3,540 | —6,000 | —4,688 | -0,891 [ -1,969 | —6,765 | —8,840 | —6,520
35 |-2928 | -1,272 | 2,463 | 4,980 |-3,919 | —-9,544 |-10,340| -5,854 | 1,074 | -6,789 |-13,692 [-13,826
4,0 | -5,853 | -5,941 | 0,927 | 4,548 | -1,614 | -11,731|-17,919|-15,076 | 9,242 | 6,858 | -15,611 | -23,140
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MpunoxeHune b
(obazaTenwHoe)

MocToBbIe U NnogBecHbIe KpaHbl

B.1 MocToBble ¥ NOABeCHbIe KPaHbl PasfMyHbIX FPYnn PeXXMMoB padoTbl

MepevyeHb MOCTOBLIX W NOABECHBIX KpaHOB NpueedeH B Tabnuue 6.1.

Tabnwuua b.1—NepeyeHb MOCTOBbLIX 1 NOABECHbLIX KPAHOB Pa3nMUYHbIX FPYNN peXnMMoB paboTbl

[pynnel
KpaHbl PEXUMOB Yecnoeus CNonb30BaHus
paboTbl
Py4Hble Bcex BUAOB IMobeie
C npvBOAHBIMW MOABECHBIMW TansaMu, B TOM YWC- PemoHTHBIE 1 neperpy3cyHble paboTbl OrpaHUYEHHON
ne ¢ HaBeCHbIMK 3axBaTamMmu 1K-3K MHTEHCWMBHOCTHU
C nebedo4HbIMU TPY30BBEIMKU TEMEXKamu, B TOM 30aHMA anekTpocTaHUMIA, MOHTaHble paboTel, nepe-
yWcne ¢ HaBeCHbLIMW 3axBaTamu rpy304Hble paboThl OrpaHUYeHHON MHTEHCUBHOCTH
C nebedoyHbIMU TPY30BBIMK TEMeXKkamu, B TOM Meperpy3oyHble paboTbl CpedHer WHTEHCUMBHOCTH,
yucne ¢ HaBeCHbIMW 3axBaTamu TexHonorndeckue paboTel B MEeXaHW4ecKux Lexax,
CKnagbl roTOBbIX WM3OEeNWA NpeanpusTUA CTpouTenb-
HbIX MaTepuanoB, cknafksl Mmerannocteita
. 4K-6K
C rpeidepamm OBYXKaHaTHOroO TWNa, MarHUTHO- CmeluaHHble cknagel, paboTa ¢ pasHoobpasHbIMU rpy-
rpevdepHble 3amMu
MarHuTHbIEe Cknagpel nonycabpukartoB, pabota ¢ pasHoobpaszHbl-
MW rpy3amu
3aKanoyHble, KOBOYHbIE, WTbIPEBbIE, NUTEWHbIE Liexn meTannypruyeckux npeanpusaTuia
C rpendepamy OByxKkaHaTHOro TWna, MarHUTHO- Cknagpl HackIMHbBIX PY30B U METanNNonoMa ¢ ogHopoa-
rpeicepHele 7K HbIMUW Tpy3amu (Npu paboTe B O4HY UMK Be CMEeHbI)
C nebenoyHbIMW TPY30BEIMW TEMEXKAMW, B TOM TexHonorvyeckue KpaHel Npu KpyrnocyTodHon pabote
yWcrne ¢ HaBeCHbIMW 3axBaTamu
TpasepcHble, MynbaorperidepHsie, Mynbao3asa- Llexn meTannypruyecknx npeanpuaTia
NoYHble, ONs pasgeBaHWs CRMTKOB, KOMPOBGLIE,
BarpaHo4Hble, KONOALEBLIE
MarHuTHble 8K Llexn v cknafbl MeTannyprudeckux npeanpusaTun,
KpyrnHele MmeTannobasbl ¢ O4HOPOAHBIMUY rPy3amMu
C rpeidepamm OByXKaHaTHOroO TWna, MarHUTHO- Cknafbl HackIMHbIX TPY30B W MeTannonomMa ¢ OgHO-
rpedepHble pPOAHLIMMK rpy3amu (Mpu KpyrnocyTo4yHon pabote)
B.2 Harpyska oT yoapa KpaHa o TYNMUKOBOW yrop

HopmaTvBHOe 3HayeHWe ropusoHTansHOW Harpysku F, kH, HanpaBneHHoW BOOMNb KPaHOBOTO MYTHU U Bbi3biBAEMOMN
yOapoM kpaHa o TYNUKOBEIA YNop, cneayeT onpeaensTs no gopMyne

F:mvz,
f

(B.1)

roe v — CKOpPOCTb NepedBUXEeHUs KpaHa B MOMEHT yaapa, npuHuMaemasi paBHoW NonoBUHE HOMWHAMBHOW, M/C;
f — Bo3MoxHaa Hanbonblwasn ocagka bydepa, npuHumaemas pasHoi 0,1 M ANs KpaHoB ¢ rMBKUM NOJBECOM rpysa
rpysonogbemMHocTeo He Bonee 50 T rpynn pexunmos patoTtel 1K-7K 1 0,2 M — B oCcTanbHbIX Cny4asx;
m — NpuBeAeHHas mMacca KpaHa, onpefdensemas no dopmysne

L=l
b 1
m __+(mc +ka)T' (B.2)
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rne mg — Macca MOCTa KpaHa, T;
m_. — Macca Tenexku, T,
m, — rpy3onogbeMHOCTb KpaHa, T;

k — koacpduuymenT; kK = 0 — gna kpaHoB ¢ rMbkumM nogeecom; k = 1 — Ans KpaHOB C KeCTKUM NOABECOM rpy3a;

[ — nponeT kpaHa, M;
l; — NpuBrmkeHne Tenexku, m.

PacuetHoe 3HaueHWe paccMaTpuBaeMon Harpyaki ¢ y4eTom KoathduumneHTa HagemHOCTH No Harpyske vy (cM. 10.8)
NPUHMMAatOT He Bonee YCTaHOBMNEHHbIX NpedenbHbIX 3Ha4YeHWI, NpuBedeHHbIX B Tabnvue b.2, v Ha 0CHOBe NacnopTHbIX

OaHHbIX.

Tabnuua b.2—pegenbHble 3Ha4eHWA Harpy3ok F

MpenenbHble 3HaYeHuA

Kparel Harpysok F, kH

[NogBecHble (py4YHbIE U ANEKTPUYECKME) U MOCTOBbIE PYYHbIE 10
OnekTpuyecKkne MoCTOBLIE!

oBLero HasHa4veHua rpynn pexxmmoB pabdotsl 1K-3K 50

obLero HazHa4YeHWsa K1 cneuuancHeie rpynn pexxumos pabotel 4K-7K, a Tarke nuteriHble 150
CneunaneHble rpynnbl pexkuma pabotel 8K ¢ nogsecom rpyaa:

rMBK1M 250

KECTKNM 500
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MpunoxeHune B
(obsAzaTensHoe)

CXeMbl CHEroBbIX Harpy3ok U KoaduumreHTbI

B.1 3gaHuA c OQHOCKaATHLIMK U ABYCKaTHbIMW NOKPbITUAMWX

B.1.1 [nsa 3gaHnin ¢ 0QHOCKATHLIMW W OBYCKATHLIMM NOKPLITUAMMK (pUCYHOK B.1) koadpdmumeHT p onpegensioT no
Tabnuue B.1. [pomexyTouHble 3Ha4eHUs onpedensaTca NMHeNHON NHTepronaLuei.

a) o
SIS S
o
6)
7 z
!
1

Bapwan 1 LLIVEYerbabbeeeId

0,75u 1.25p

Bapnant2  TTTTITIT

o
4,
—
Mt
o
—

p=14
u=0,6 p=0,6

BapwaHT 3

| 0,5/ | 0,25/|0,25! |

PucyHok B.1 — Onpegenenve koadhduumeHTa (L ANA 30aHUA ¢ OGHOCKATHBIMKU W OBYCKaTHbIMW MOKPBITUSMA

Tabnuya B.1 — 3HaueHue KoapPULMEHTA L B 3aBUCUMOCTW OT YKITOHA NOKPLITUA o

YKnoH NOKPbITKUA O u
o< 30° 1
o = 60° 0

B.1.2 BapuaHTbl 21 3, cM. pUCyHOK B.1, cnegyeT y4uThIBaTh AN8 34aHWIA C ABYCKaTHLIMIU NOKPLITUAMK (Npochuns 6),
npy atoM BapuaHTt 2 — npu 15° < a < 40°; BapuaHT 3 — npu 10° < a < 30°; TONBLKO NPKX HANWYMK XOOO0BbLIX MOCTUKOB UITK
CBETOA3PAaLMOHHbIX YCTPOWCTB MO KOHLKY MOKPLITUS.

MpuMmeyaHus

1 [nA KOHCTPYKTUBHBIX CXEM MOKPLITUWIA, YYBCTBUTENbHBLIX K NTOKANbHOW HEPaBHOMEPHOCTU pacnpefeneHnsa CHero-
BOW Harpy3ku, HeobxoguMo paccMOTPETL AOMNOMHUTENBHYI0 cxeMy ¢ KoadpdpmumerTamu = 0,9 1 p = 1,1 Ha OByX ckaTax B
nornepeYyHoM HanpaeneHuy (CM. BapuaHT 2, pucyHoK B.1) unu B cMeXHbIX NponeTax noKpbITUA Mo ANMHE 30aHUS.

2 [ng nokpbITUiA, nMetowwmx rabapuTHele pazmepsl, npeebiwatowe 100 m B 06omx HanpaBneHWsix, NOMUMO paBHO-
MEPHO pacnpefeneHHoW CHETOBOW Harpy3ku HeobxoaMMo y4MThIBaTL Cry4vaill HepaBHOMEPHO pacnpeneneHHON CHEMOBON
HarpysKku corrnacHo BapuaHtam 2 unu 3 (pucyHok B.1) ana ABycKaTHbIX MOKPLITUA MNKM NpMMedaHuio 1 — ansa ogHocKar-
HbIX, HE3aBUCKMO OT UX YKIMOHA.
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B.2 3paHuA co cBog4YaTbiMKU U GNU3KMMKM K HUM MO O4epPTaHUIO NOKPbLITUAMMU
[nsa 30aHunin co ceog4vaTtbiMy U BrIM3KUMK K HUM MO OYepTaHWI0 NOKPLITUSMK (CM. pUcyHOK B.2) cnegyeT npyuHMMaTh

H4 = cos(1.5a); gy = 2 sin(3a), (B.1)

rge o — YKIOH NMOKpPbITUA, o npyv 3TOM 3Ha4E€HWA 14 BbIYUCNAT B KaxOoWn Touke MOKPbITHA.

[ns ceog4aThix MOBEPXHOCTEN KPYrOBOro QYEPTAHUS 3HAYEHUS (1, BIYUCTAKT B TOUKaX ¢ yKnoHom a = 30°, a = 60°
W B KpanHeMm ceyeHnn NokpuiTus (Todkn A, B n C Ha pucyHke B.2). [poMexyTOYHbIE 3HaYEeHMA [, ONPeaensoT NMHERHOM
nHTeprnonauven. [ins ceog4aThbiX NOKPLITUIA HEKPYTOBOrO 04ePTaHUA 3HAYEHUS L, BbIMMCNAT No dopmyne (B.1) B kaxaon

Touke. Mpu o2 60° uy =0mp, =0,

] ]

] ]

] ]

I I

a=60° : i a=60°
] | L [}
L .
177780777 77002077227272720777
]
E i L L
i 1 I r
L L
P P
! ! e ! ;
| ' ! !
BapuaHT 1 :m ¥ i i
H : : i
1 ) I !
' : ! |
! L ug 0,51 ! !
| o
i |
Bapuawt2 |! !
C|B A A B|C
112 12

PucyHok B.2 — OnpefeneHune koadpuumneHTa L AN 34aHuiA O CBOAYATEIMU NMOKPLITUAMM

[ns noKpeITUA B BUAE CTPENBYaThiX apok (pucyHok B.3):
- npu = 15° HeoBxoaMmo ncrnone3oBaTe cxemy 6) Ha pucyHke B.1, npunumasn / = [';
- npu B < 15° HeoBxoOMMO UCMONb30BaTh CXEMY Ha PUCYHKe B.2.

LINAS AN S S S S S SSA
l!

| 4

[

r i

PucyHok B.3 — Onpepenexuve koadpuumnenTa p Ang 30aHUiA C NOKPLITUAMA B BUAE CTPensYaThiX apok
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B.3 3paHuAa c npoaonbHbLIMKU thoHapaAMMK

B.3.1 3paHua c npogonbHbIMU (hOHapPAMMU, 3aKPbLITLIMU CBEPXY
Ons 3paHuiA ¢ npogonbHbiMK hoHapsaMK (HE3aBUCMMO OT MX PAcrONOXEHWA Ha MOKPLITAW), 3aKpbITEIMU CBEPXY
(pucyHok B.4), ans gByx cxem cHeroBow Harpyskv (pucyHok B.5) koathdmumenTsl |1 cnegyeTt onpegensThb Kak

n=0,8 py =1+0,15; s = 140,50, (B.2)
b b,
npv 3ToM KO3 PUUNEHTEI A0MKHEI BeITe HE Bonee 4,0; bi = h[, HO He bonee b.
[pw h; < f, rae f— cTpena nogbema NoKpeITUA hoHaps, crefyeT NpuHUMaTe b, = h, +f/2.
Mpw onpegeneHnn HArpyakK y Topua dpoHapsa ans 3oHsl B 3HauweHne koadhduuneHTa P B oboux BapuaHTax crnegyet
npyvHMMaTh paeHbiM 1,0.

BeTpoBoiHbIi

u.wlT\:

b | a | »
{
doHapb 3oHa C
= I _ ]
0 3oHa A
3oHa B
DoHape
PucyHok B.4 — Onpepenexve koadduumneHTa |
ANsi 30aHWIA ¢ NPoJoNbHBIMKU hoHapAMKM /1/
p=1
Bapuant 1 YYVYY AREEREEEER Ona soHol A
W2 M2
K
[ § Y P YV VY YYVY 1 ¥ Ons 30H6I C
| b a b |
o a2 Py i =) %
2]
p=1 p=1
Bapuant 2 TYVY YTV Y EARR Ans 30HL! A
atlh,
L3 W3
u=1 u=1
l ARAR I EAREA Ons 30H6 C
b1 a b1
PucyHok B.5 — Onpegenenve koadpuumeHTa (L 4NA ABYX CXEM CHErOBOW Harpyaku
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MpumeyvyaHuns
1 Cxemsbl BapunaHToB 1, 2 (pucyHok B.5) cnegyet Takke NpUMeHATE ANA ABYCKATHBIX M CBOOYATLIX NOKPBITUA ABYX-

W MHOTOMNPONETHBIX 30aHWUA C (hboHapaAMK B CepeguHe 30aHui.
2 BrnuaHve BeTpOOTOOWHLIX WMTOB Ha pacnpefeneHue CHeEroBoW Harpy3akn Bosne ooHapen He yYUThIBAIOT.

3 [na nnockmx ckatoB npu h > 24 M cnegyeT y4uTbiBaTb MECTHYIO NMOBbILLEHHYIO HAarpy3Kky y dooHaps, Kak y nepe-
nagos (cM. pucyHok B.11 a, 6).

B.3.2 3aaHnAa ¢ npogonbHbIMK (hoOHaPAMMK, OTKPbLITLIMW CBEpPXY
[ns 30aHuia ¢ NpogonbHbIMU hoHapaAMK, OTKPLITEIMUK CBEPXY (pUcyHOK B.6):

[
;11=1+m(2+—h1 ]; (B.3)
)

L
p2_1+m(2+—1} (B.4)
hy

3Hauenus b (by, by) v m cnegyet onpeaenaTe B COOTBETCTBMW C yKasaHWAMK K B.8; nponet / NnpuHUMalT pasHbIM
PacCTOAHWNIO MeXAy BEPXHWMM KpOoMKamMu choHapen.

A A l

\l [ 1 i [ ¥
gl ™~
£
Y =

\ Oci dhoHapeid /

1-2m
Hq W2
I Y ¥ ¥ YYVYY
= L LIy i Pucyrok B.6 — Onpegenexune koadduumeHTa
b, i b, OnNd 30aHWIA C NpoJornbHLIMKU (DOHapPAMK,
s Pt -t > OTKPbLITLIMU CBEPXY

B.3.3 3maHnAa ¢ 3eHUTHLIMU (hoHapAMKM
[ns 30aHvi ¢ 3eHUTHBIMU hoHapaAMU, UMeloLLMMIK OMarcHans He 6onee 15 M, cnefyeT NpUMeHSTL cxeMebl Mo B.11,

MMerLWwnuMn guaroHans 6onee 15 M, — Hanbonee HebnaronpuATHbIE CXEMbI CHETOBbLIX Harpy3ok no B.3 1 B.8.

B.4 LlepoBble nokpbITUA
Cxembl pucyHka B.7 cnenyeT NpUMeHsTb ONA WeAO0BbIX MOKPLITUMIA, B TOM YMCMNE C HAKIMOHHbIM OCTEKINEeHUeM W1

cBOO4aTbiM O4YepTaHeM KPOBIMNA.

— -
e 7,
l[ 1‘ l‘ 11;"
l ol I o
p=1
BapuaHT 1 Y Y Y Y Y Y P Y Y Y Y Y Y S YR YR YY
p=1,4 u=1,4
u=0,6 p=0,6
BapHaHTZ Y Y Y Y Y Y Y Y Y Y Y Y Y YR Y YV YY
0,5/ 0,51 0,51 0,5

PucyHok B.7 — Onpegenexve koaddurumeHTa L AN 30aHUIA C LWEJOBLIMW MOKPLITUAMM
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B.5 OByx- n MHOronponeTHble 30aHKUA C ABYCKaTHLIMWU MOKPbLITUAMM

[na 0Byx- M MHOTOMPOMETHbIX 30aHWiA C ABYCKaTHLIMU MOKPLITUSMK (CM. pucyHOK B.8) BapuaHT 1 cnegyeTt y4nTbl-
BaTb BO BCEX Cry4Yasx, BapuaHT 2 — Ansa ABYXNPONETHLIX 34aHniA Npu o = 15°, BapuaHT 3 — A8 MHOTOMNPONETHLIX 30aHKUA
npv a = 15°. [ina AByX- 1 MHOrONponeTHebIX 3aanHui npu o = 30° cnegyeT yuMTbiBaTe TAKKE CXEMY BapyaHTa 2 Ha pucyH-
ke B.9. [Ins nokpbITui, umetolwmnx rabaputHele pasmepsl, npeBbiwatowme 100 m B 0boux HanpasneHusx, npu o < 15° He-
0BxogMMo yunTeIBaTE CNyYar HepaBHOMEPHO pacnpeneneHHoW CHEroBON Harpy3ku ¢ koadpduumeHTamm p =09 p=1,1
B CMEXHbIX nMponeTax.

p=1
BapwaHT 1 y AR Al
u=14
u=0.6 u=0,6
BapwaHT 2 3 I”””
| o051 | ) | 051 |
I T T 1
p=14 u=1,4 u=1,4
| n=0,6 I I u=0,6 I
BapwaHnTt 3 y

0251 05/ | 05/ | 05/ [0.25]
I L] 1 L] L] 1
PucyHok B.8 — Onpegenexune koadduumeHTa (L 4NA ABYX U MHOTOMPOMETHBIX 34aHWIA C ABYCKaTHBIMWU MOKPLITUAMM

B.6 [Byx- U MHOronponeTHble 34aHUA CO CBOAYATLIMN U BNIU3KMMM K HAM MO 04ePTaHUIO NOKPLITUAMU
[na aByx- 1 MHOTOMPOMNETHBIX 30aHWK CO CBOAYATHIMK U BNM3KMMK K HAM MO 04epTaHWIo NOKPLITUAMUK (pucyHok B.9)

f
BapuaHT 2 cneayeT YYUTeIBaTb Npy 7 >0,1.

-
f f
) \ ) ) Dy —+
! |l I
.t g r ]
p=1
Bapwanr 1 S23L5E ) ) 3
p=2 p=2 u=2
BapwuaHT 2
058 | 05/ | 05 | 05
[ il e il e kel ]

PucyHok B.9 — OnpepgeneHune KoadduumUeHTa L A8 OBYX U MHOTOMPOMNETHLIX 3AaHUIA CO CBOOYATHIMU MOKPEITUAMU
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B.7 [Byx- 1 MHOrONponeTHbie 30aHUA ¢ ABYCKaTHbIMU U CBOAYaTLIMW NOKPLITUAMMU C NPOAOIbHbLIM
choHapem

B.7.1 [nsa nponetoB ¢ choHapemM OByX- U MHOMOMPOMNETHLIX 30aHWIA C ABYCKAaTHBIMWU M CBOOYATLIMWU MOKPLITUAMK (pU-
cyHok B.10) koachdounumeHT | cnegyeT npuHMMaTe B cOOTBETCTBMM C BapraHTammn 1 1 2 B.3 (pucyHok B.5), ans nponetos
6e3 coHaps — c BapuaHTamu 11 2 B.5 n B.6 (pucyHkn B.8, B.9).

f y
B.7.2 [Ons nnockux aByckaTHbIX (o < 15°) u cBogyaThbix 7 > 0,1 nokpbiTui Npu [’ > 48 M cnegyet y4MTbiBaTb MECT-

HY0 MOBLILEHHYH Harpys3ky, Kak y nepenagoB BbiCOThl (pucyHOK B.11, a).

[
Y

—
-
e
—

l!

L

[

[

PucyHok B.10 — Onpegenenve koadduumneHTa L ANA ABYX- 1 MHOTOMNPONETHbLIX 30aHWIA
C ABYCKATHLIMW W CBOAYATBIMM MOKPLITUAMM

B.8 3paHusa c nepenagom BbICOTbI

B.8.1 [ns 3gaHuii ¢ nepenafoM BbICOTLI CHEMOBYHO Harpy3ky Ha BepXHee MOoKpbITUE CrenyeT NpUHMMaTh B COOTBET-
CTBMM CO cxemamu B.1—B.7, a Ha HKHee — B ABYX BapuaHTax: no cxemam B.1—B.7 u cxeme B.8 (onda 3gaHnii — npo-
domnu a, 6 [pucyHkn B.11a, B.116)], ansa HaBecoB — npodurb € [pucyHok B.118)].
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B.8.2 KoadpuuueHT u cnegyeT NpuHUMaTe paBHbIM
1 ; /
u=1+F(m1[1 +myly), (B.5)

roe h — BbicOoTa Nepenaga, M, OTCYMTbIBAEMas OT BEPXHEN TOYKM KOHCTPYKLMIA Bonee BLICOKOW YacTW 34aHusa y nepe-
naja BbICOT O KPOBIW HBKHEro NokpeiTus. [Mpwu h Gonee 8 M npu onpegeneHnn [ NpUHUMAaIOT h = 8 m;

I;, I, — ANWHbI y4aCTKOB BEPXHEro [{ W HWKHEro /5 MOKPBLITUA, C KOTOPLIX MEPEHOCUTCA CHEr B 30HY Nepenana BbICOTbI,
M, UX CNegyeT NpUHUMATL:

ONs NOKpLITUA Be3 NpogonkHbIX oHapPeR UK ¢ NonepeqHbIMU hoHapPSMM
ANnA NOKPpeITUA € NpodoNibHbIMK q)OHapFIMVI Wnu CTyneH4YaTeIMi NnepenagamMmu BbiCOT
' * ’. ¥ r

Mpu atom I u I; cnegyet npuHumaTh He meHee 0;

my; My, — JONW CHera, NepeHoCcKMOoro BeTPOM K Nepenaay BbiCOTbl; WX 3HA4YEHWUS ONA BEPXHEro My U HWKHEro m,
MOKPLITUIA CNeayeT NPYHUMATL B 3aBUCKMMOCTK OT UX Npoduns:

0,4 — gnA nnockoro NokpeiTuaA ¢ o. < 20°, ceoguaToro ¢ f/l < 1/8;

0,3 — anA nnockoro NoKpeITHA ¢ o > 20°, ceogyatoro ¢ f// > 1/8 1 NOKpbITUIA C NONepevHbIMIU hoHapsaMU.

OnuHy /5 yyacTka nepeHoca no HUXHEMY NOKPbITUID, HE UMeloLLeMy napaneTos, crefyeT NpuHUMaTh He 6Gonee
YTPOEHHON Eero WNPUHBI.

B.8.3 [Ina noHWKeHHbIX NOKPLITWIA WupuHon a < 21 M [cm. pucyHok B.11, 6)] aHaueHue m, cneayet NpUHUMATh
a
21
nyHKTMPOM, ky = 1); k3 = 1 — ¢/30, Ho He meHee 0,3 (a, m; B, o, °).

B.8.4 [nuHy 30HbI NOBbILWEHHLIX CHETOOTNOXEHWUI b cnedyeT NpUHUMAaTh PaBHOM:

my = 0,5k k;ks, HO He meHee 0,1, rae k= , ky =1~ p/35 (Npu 0BpaTHOM YKMOHE, NOKA3aHHOM Ha PUCYHKe

npu p s?b = 2h, Ho He bonee 16 m;

0
npu >2h
H =
b p=1+2m, 2h, (B.6)
2h
—-1+2m,
SD

HO He 6onee 5h v He Bonee 16 m, rge | npuHumaeTca 13 B.8.2.

B.8.5 KoadhpuumeHTsl |1, NpUHUMaeMbie AN pacyeToB (MoKasaHHbIe Ha cxemMax And TPexX BapuaHToB), He [OMKHEI
npeBbILLaTh!

2h . 1

S_[] (roe h, m; So= kMa);

4 — ecnv HWKHEE MOKPLITUE ABMAETCH NOKPLITUEM 3aaHuda, a [{ u I <48 wm;

6 — ecnu HKHee MOKPLITHE ABMSETCA HABECOM UMK NMOKPLITUEM 30aHUSA W /f unu 15 >72 M.

MpoMeXyTOUHbIE 3HaYeHWs OnpenensioT MHTepnonauMen Ans HaubonbLlero a3HaYeHns ns i unm Il .

B.8.6 KoadhdpuuueHT py cregyet npuHMMaT:

Ky =1 —2m, ANA NOKpbITUIA ¢ NapaneTamu 1 6e3 napaneTos Npu b = I5;

2h
iy =1 —2m, ans nokpeiTuia 6e3 napaneTos npu p < —;

Sy
Myl . 2h :
py=1-= npu /5 >b M 1 <— — ONA NOKPLITUA C Napanetamu, rae [ NpuHMMaroT 13 B.8.2;
I - So
I5-0,5ub
B = T oEE B OCTanbHbIX cry4asx, rae | npuHumaeTcs u3 B.8.5, Ho He meHee 0,2.
2 — Y,

B.8.7 MNpu Hanuunu MexOy HMKepacrnonoXeHHbIM NOKPLITUEM W CTEHKONW Nepenana BeiCOT pa3pbiBa LUMPUHON He
Bonee 1,5 M MECTHYIO MOBBILLEHHYH CHETOBYHO Harpyaky Ha NoKpbITWE B 30He Nepenaga crneayeT onpefensTh Tak e, Kak
Ansa nokpbiTW Ge3 paspbiBa. [py 3TOM ANSA HUKEPACNONOXEHHOMO MOKPLITUA NPUHMMAETCA TOMBLKO NMPUXOOALLAACA Ha
Hero YacTb TpaneuueBUaHON 3nopsl koadduLKMeHTa p.
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MpuMmeyaHus

1 Mpn dy(ds) > 12 m 3Ha4eHWe p aAng yyacTka nepenaga anuHoi dy(ds) [pucyHok B.11, a)] cneanyet onpenenats Gea
y4yeTa BNuaHMA poHapen Ha NoBbILUEHHOM (MOHMKEHHOM) MOKPLITUN.

2 Ecnu nponeTtsbl BEPXHEro (HUXHEro) MoKpbITUA UMEKT pasnuyHbIi Npouns, To Npy onpegeneHun i Heobxoaqumo
MPUHUMaTL COOTBETCTBYIOLLEE 3Ha4YeHue m,(m,) Ana kaxgoro nponeta B npedenax I5(/5 ).

3 MecTHyto Harpy3ky y nepenaga He crefdyeT y4WTbIBaTb, CNK BeICOTa Nepenaga, M, Mexay ABYMS CMEXHbIMU

NOKPLITUAMU MEHEE 70. rne S, — B kla.

4 Tpu Hanuuun Bo3Ne Nepenaga Ha BepxHeM MOKPLITMM CNIOLWHOrC NapaneTta BeicoTol h 6onee 0,55, klMa u Go-
nee 1,2 M gonyckaetca npuHuMate my = 0.

B.9 3paHuAa ¢ oBymMs nepenagamMmu BbICOThbI

[ns apaHuid ¢ oBYMSA NepenagamMun BblCOTbl CHEMOBYH Harpy3Ky Ha BEPXHUE W HDKHWE MOKPLITUA CriedyeT NpUHUMAaTh
no cxeme, NpWUBeAeHHOW Ha pucyHKke B.12. 3HaueHun u,, by, m,, b, cnenyeT onpenenaTts ANA Kaxaoro nepenafa Heaaeu-
CUMO, MPUHUMASA: My 1 M, No cxeme B.9 (npu onpeneneHny Harpysok Bosne nepenanos hy U h,) COOTBETCTBYIOLLMMM My B
cxeme B.8 1 m, (nona cHera, NepeHoCMMOro BETPOM MO MOHWKEHHOMY MOKPLITUH) — COOTBETCTBYIOLLMM M, B cxeme B.8.

Mpy HanoOXeHWK 30H NOBLILEHHbBIX CHEOOTMNOXEHWI (CM. BapuaHT 2 Ha pucyHke B.12):

by=by +by— Iy (B.7)
(= (g +2mg ~1) 211 2my;
= (g +2m; )b +1-2mg; (B.8)
1
L = (ny+2my —1) 20122
up = (pg +2my )b +1-2mj. (B.9)

2

Ecnu by > by ninnn by > b,, To NPUHUMAIOT OrMBALOLLYI0 MONYYEHHbIX 3MHOP L1y W L.

el |

LIPS VT TIITTTITTTITTTITITITIII VT rsryyy iy

I Iy L
BapuanT 1 By 1-2m, re
(npu [y2b +b,) | RREX!
b1 bZ
b3
BapwaHr 2 Ll _ . H
{npu {3<b,+by) : AW 4
X4 LN
i | by H2
j b, ]

PucyHok B.12 — Onpegenenne koadduumeHTa | ANs 30aHnii ¢ AByMA nepenagamMu BbICOT

B.10 Bucauve NoKpbITUA LUNUHAPUYECKOW (hopMbI
[na BMCAYMX NOKPLITUA LMNMHOpu4eckor dhopmel (pucyHok B.13) cnegyet npuHumaTs:

!
|.l1 = 1,0, ].12 =3.
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a=20° ___| - q=20°
‘\‘ _/

Bapmanti  § y ey ey YRV RERYEOVEIIbEVRRINNEE P

BapuaHT 2 K2

BapuaHT 3 1,25p,

0.75u,

1 Y [ i [ A i i

PucyHok B.13 — Onpegenenue koadbduumeHTa |1 AN 30aHWA C BUCAYMMK NOKPLITUSMU

B.11 3paHuA ¢ KynonbHbLIMU KPYroBbIMA U BFIM3KMMKM K HUM MO O4epPTaHUIO MOKPLITUAMM

B.11.1 [lns 3maHui C KYNonbHbIMW KPYTOBBIMW M BNU3KMMW K HUM MO O4EepPTaHUIO MNOKpbITUAMK (pucyHok B.14) ko-
athuUMeHT [, onpenensAoT no Tabnuue B.2. MNpomexyTodHbie 3Ha4eHUsA ONpeaensaTCa NMHERHON nHTepnonaumen. Mpn

MaKCMMarnbHOM yknoHe a < 30° npuHumMaroT ry = di2.

Tabnuuya B.2 — 3HadeHuns koadpcmumeHTa | AN 30aHWA C KPYTOBLIMW MOKPLITUAMUA

YKMNOH NOKPLITUS o My
o < 30° 1
a = 60° 0

[nsa nonornx Kynonos ¢ oTHoweHueM f/d < 0,05 cnenyeTt y4nTbiBaTh TOMBKO BapuaHT 1.
[Ons kynonos ¢ oTHoweHuem f/d > 0,05 cnenyet yunTeiBaTh BapuaHTthbl 1, 2 1 3 npu yknoHax o < 60°.
Ons BapuaHTa 2 Ha pucyHKe B.14 cnegyet npuHUMMaTh Npu Z < ry

Hy = Cq(2/ry)? sin B,

roe C.q = 2,55—exp(0,8—14§};

npu z > rq Py = 1,6sinP, npn a = 45°% p, = 0, npn a. > 60°.
[MpomexyTouHble 3HaYeHUs ONPEaEenaAoT NMHENHON NHTEPNONALVEA.

[nsa BapuaHTa 3 cnegyet npuHUMaTh
2f
=3,]—sin(3a) sinp.
M2 1{ 7 (3a)sin

(B.10)

(B.11)

BapuaHT 3 cnegyet yunTeliBaTb Ans kynomnoe ¢ f/d > 0,05 npn cvnbHO WEPOXOBATOWM NOBEPXHOCTU MOKPLITUS, Ha-
NMYMU Ha HEM BO3BLILLAKOLLMXCA HAACTpoek, hoHapei UK CHero3afepKUBaLWKUX Nperpag, a Takke Ana NoKpbITWA, 3a-

LUMLLIEHHBbIX OT BETPa COCeaHUMW Bbonee BLICOKMMW 34aHVAMKM UNK 0BbeKkTaMn Oprmalou.Leﬁ SHCTpOﬁKM.

B.11.2 [Ang nokpbITUA B BUOE CoveTaHusa ABYX chepUuyecKux NOBEPXHOCTEN pasnUYHOM KPMBU3HEI HA KPYrIoMm nna-

He crnefyeT Y4UTbIBaTk CHEroBble Harpysku, Kak nokasaHo Ha pucyHke B.14.

Ons sapvanta 1 Ha y4acTke A-B wupuHon /1, = cos(1.50,); Ha ydacTke B-B wwpuHoii I, = cos(1,5a,). Mpu

04 < 7°u [y < d/8 cnedyeT yunTLIBaTL TOMBKO BapuaHT 1.

[ins BapnaHToB 2 1 3 KO3MMULIMEHT 1, BLIMUCNAKT MO cxeme 2 Ha pucyHke B.14. [Npu 3TOM ry NPUHUMAIOT, Kak no-
KasaHo Ha pucyHke B.15. KoshdULKMEHT |15 BLIYMCMAKOT MO CXeme 2 Ha pucyHke B.14 ona ueHTpanbHON YacTi NOKpbITUA

npu ry = 1,/2, a Z OTCUNTLIBAKOT OT LIEHTPA MPOEKUMM Chepbl.

Mpn 7° < a, < 15° cneayet yunTbiBaTk BapuaHTel 1 1 2; npu 15° < o, < 30° cnegyeT yuuTeiBaTh BapuaHTel 1 1 3. MNpu

o, > 30° credyeT yunThiBaTh CXEMbI MO nepeduncreHmo a) B.11 6es ydeta MsMeHeHUs reoMeTpUM NOBEPXHOCTU.
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Bapuant 1

BapwanTt 2

Bapwant 3

PucyHok B.14 — Onpepgenenne koadhdmumeHTa | AN 30aH1Nn
C KPYroBbIMW MOKPBITUSMU
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BapuaHTt 1 . l y KRR ] il ¥
L i b
e e -
v 0,8 !
| : “‘1 : 0,5[‘.2:
[ ] / :

BapuaHT 2 [
I e SO B T

0,5,

0,5
BapuaHT 3 m 0 =
] N = 7

PucyHok B.15 — Onpegenenve koadhduumeHTa L 4Ns NoKpeITUA
B BUAE ABYX chepuyeckux NoBepxHOCTEN

B.12 3paHnA ¢ KOHWYECKMMM KPYroBbIMKW NOKPLITUSMUA U NMOKPLITUSAMU B BUAE COYeTaHUA cthepuyecKon
M KOHW4YECKOW NOBEepPXHOCTEMN

B.12.1 [Ins 3naHuil ¢ KOHUYECKMMM KPYTOBBIMM NOKPLITUAMK (CM. pucyHok B.16) koadhrumeHT P, onpedensior no
Tabnuvue B.3. [pomMeyTouHble 3Ha4YeHUsA onpegensioT IMHERHON MHTepnonaunen.

Tatnuua B.3 — 3HayeHus koadpuumeHTa P ana 34aHuii C KOHUYECKUMK KPYroBbIMK MOKPLITUAMK U NMOKPbITUAMA B
BUAE coveTaHus chepryHeckoin M KOHMYECKOW NOBEePXHOCTEN

YKMNOH NOKpBITUA © My
o< 30° 1
o =60° 0

[nsi nonorux Kynomnoe npv o < 7° cnegyeT y4YnTblBaTb TONbKO BapMaHT 1.
[ns meHee nonorux Kynonos npu 7° < a < 30° ana BapuaHTta 2 criegyeT NpuHUMaTh

Hy = C,(2/r)sin, (B.12)
e C,, =215 3’1‘;%.

Mpwn 30° < a < 60° gna BapuaHTa 2 cnegyeT NPUHUMATb
o = Cp(2/n)sinB, C, = 1,7(30%). (B.13)
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I
i
\.__ -
|
1 z
- I
|
]
1
|
Vil VAV ViV i i il i T ViV 7 i ViV TV i
I r
]
dl‘
! I
I K ;
Bapuant 1 \ P YYYYY YYYYYY
BapuaHT 2

PucyHok B.16 — OnpegeneHune koadhthuumeHTa 1 Ana 30aHuiA ¢ KOHUYECKMMI KPYTOBBIMW MOKPLITUAMMN
1 NOKPLITUAMK B BUAE COMETAHMS CHEPUYECKOM U KOHUYECKOW NMOBEPXHOCTEN

B.12.2 [InAa 30aHWiA C KPYroBbIMW MOKPbLITUAMW B BWAE COMETaHWs CPepuYecKord M KOHWMYECKOW NMOBEPXHOCTEN
(cM. pucyHoK B.17) koachcdhMUMEHT 14 onpeaensioT no Tabnuue B.3.

KoadhdpuumeHT [, Ang sapuanTa 2 (cMm. pucyHok B.17) onpenensaioT cneayiowmm obpasom:

- Ha y4acTke 1 — no chopmyne (B.10) B 3aBUCUMOCTM OT YKIOHa G4 MPU Z, MPUHUMAEMOM KaKk pafuyc Kpyra, pac-
nonoxeHHel mexgy D u E;

- Ha yyacTke 2 — 0,21y oy, A€ 2Uy ay BEIMMCAAIOT M0 chopmyrie (B.10) npu = 90°;

- Ha yqacTkax 3 u 4 — no chopmynam (B.12) unm (B.13) B 3@BMCMMOCTM OT YKNOHA 0.y;

- Ha yyactke 5 — i, = 0,8u npn 7° < a4 = 15° 0,54, npu 15° < ay = 30° 1 py, =0 npn aq > 30°;

- Ha yJacTtke 6 — 0,51, rae p, BeMUCTAKT no dopmyne (B.10) B 3aBUCUMOCTM OT YKIOHA (4.

Ons nonorux kynonos npu a4 < 10° n a4y < 7° cnegyeT y4nTbiBaTh TOMbKO BapuaHT 1.

[na NokpeITUiA, paccMaTpuBaeMbiX B nepeducneHnn 6), JomkHo GbiTb COBMIOAEHO YCNOBME 0y > Uy.
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BapwaHrt 1

Bapuant 2 '

PucyHok B.17 — Onpepenenue koadhdnumeHTa |1 ANA 34aHWIA C NOKPLITUAMM B BUAE NMOMOTMX KYrNonos

B.13 lNokpeiTue c napanetamu

B.13.1 CHeroByl Harpyaky Ha MNOKpbITUe BO3Nne napaneToB crnedyeT MpUHUMaTb MO cXeme, NpUBeAeHHOW Ha
pucyHke B.18.

| l-l-=1|0

b=2h

PucyHok B.18 — Onpepnenexune koadhdulmeHTa | AN napaneTos
90
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n= é—h HO He bonee 3.

0

S
B.13.2 Cxemy Ha pucyHke B.18 Ons nokpbITUiA ¢ napanetaMu crnegyeT NpUMeHsTe npu h >?° (h—BM; 55—

B.13.3 Onsa nnockux (o < 15°) u ceog4aThix (§< 0,1} MOKPBLITUIA NPW ANWHE 30HBI NepeHoca cHera [ > 24 w, a

TakkKe Npu BelcoTe nNapaneTa Gonee 1,2 M cnedyeT y4YWThIBATE MECTHYIO NOBLILLEHHYIO HArpy3Ky, Kak y nepenagos BeICOThI
(cm. Ha pucyHke B.11) B Tom cnyyae, ecniv ata cxema bonee HebnaronpuaTHa, YeM Ha pucyHke B.18.

B.14 YuyacTku noKpbITUA, NPUMbIKaKOLWWE K BO3BLIWAKLWUMCA HAO KPOBMNEW BEHTUNALUOHHBIM LaxXTam

M ApYyrvM HafcTporKam

B.14.1 Cxema Ha pucyHke B.19 oTHOCUTCA K y4acTkam C HaACTpOoMKaMK ¢ gMaroHanbi OCcHoBaHus He Bonee 15 m.
B.14.2 B 3aBMCMMOCTM OT paccUnTbIBAEMOW KOHCTPYKUUK (MAWMT NOKPBITUA, NOACTPONUIEHBIX U CTPOMMUMBHBIX KOH-
CTPYKUMIA) HeoBXOAMMO y4MTEIBATE CAMOE HEBNaronpusaTHOE NMONOXEHWE 30HbI MOBLILLEHHOW Harpy3ku (Mpu nNpov3Bonb-

HOM yrne [3).

B.14.3 KoathhUUMeHT p ANA y4acTKOB MOKPLITUIA, MPUMbLIKAOLWMX K BO3BLIWAKLMMCH Hah KpOBMeW BeHTUNS-
UMOHHBIM, NMECTHUYHLIM LIAXTaM, 3EHUTHBIM dOHapaAM U ApYriMm HaacTporkam (pucyHok B.14), nocToaHHEINA B npegenax
yKasaHHOW 30Hkl, CreayeT NpUHUMAaTh PaBHbIM

2h

1,0 npn d < 1,5 m; 5 npu d=>1,5m,

Ho He meHee 1,0 n He Bonee:

0

1.5npn 1,5<d=<5m;20nmpub<d<10m;25npn10<d=15wm;

by = 2h, Ho He Bonee 2d u He Bonee 16 M.

Hanun4yune 3eHUTHbIX hboHapen 1 HaACTpoeK ¢ guaroHanbo He Bornee 5 M, BO3BLILLAKLWMXCH HAa KpoBnein He Bonee

yeM Ha 0,4 m, AONyCKaeTCA He YYUTBIBATb.

h,
*

' 245°

MnaH

o
b =
£
¥ ¥ LA a
LIPS T PPPAL PP PP AN PSSPy \ caz s
- a . = a - 30Ha NoBbILLEHHOW
Harpyskm

PucyHok B.19 — OnpegeneHve koadduumeHTa 1L NpY HAaNW4Mn HagcTpoek

[nsa necTHUU UK UHbIX HaACTpoeK, MMerLWnxX anaroHanb Gonee 5 m, BbICOTY Gonee 2 M 1 NMPpUMbIKAKLWKNX K napa-
neTam 3gaHui, cnepyeT A0NONHUTENBbHO YYNTbIBATE MECTHYH MOBLILLEHHYH HArpy3ky, Kak y nepenagoB BbICOThbI (CM. Ha

pucyHke B.11).

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-35021-2023

91

96 /131


https://gostexpert.ru?utm_source=pdf&utm_medium=67821
https://gostexpert.ru/gost/gost-35021-2023?utm_source=pdf&utm_medium=67821&utm_term=page

FOCT 35021—2023

Mpunoxenue I
(o6azaTtenbHoe)

OcHOBHble TpeGoBaHUSA K NPOBEeAEHUIO MOAENbHLIX UCTILITAHUNA 38aHUIA
M COOpYXEHWIA B asapoAuHaMUYecKUX TpyGax

[1 Uenbto npoBedeHns MOAENbHBIX WUCNbITAHWA 30aHWA 1 COOPYXKEHWA B aspoanHaMmmyeckux Tpybax sensetca
onpefeneHne oaHoro UM HECKOMNBKUX U3 CMEeAyLMX napaMeTpoB, HeobXxoouMbIX AN HOPMUPOBAHWUS BETPOBLIX BO3-
[eUCTBUIA:

a) aspofAuHaMUYeckne KoapULIMEHTEI BHYTPEHHETD C; U BHELLHETO C, AaBNeHu;

6) aspoguHamuyeckue KoadPUUMEeHTbl NOBOBOTO CONPOTMBMNEHUA C,, NONEPEYHOM CUIbI G, 1 KpYTALLEro MOMeHTa
Cmz

B) NMUKOBLIE (MONOXWTENbHLIE

r) yucna Ctpyxans St;

[) NAOTHOCTb BEPOATHOCTK (pg(g) hyHKLMK NopbIBOB BeTpa g(t), KoTopas NCronb3ayeTcs Npu oLeHKe KOMOPTHOCTK
NeLLexoaHbIX 30H;

€) OUHaMW4YecKkas peakLuus COOPYXEHWI UM ee CNekTpanksHble XapakTEPUCTVKU (SHEPreTUYEecKUiA CNeKTP, aBTo- U
B3aUMHbIE KOPPENALMOHHbIE (DYHKLIMIK) NPWU OEACTBMM OCHOBHOMO TWUMa BETPOBOW HArpy3kuW, a Takke peakuus, CBA3aHHasa
C NMosIBNIEHWEM a3POOWHAMMYECKU HEYCTOMYMBLIX KOnebaHuii (ranonupoBaHne, pasnuyHble BUAbl conaTrepa) unu ¢ peso-
HAHCHBLIM BUXPEBbLIM BO30YKAEHMEM.

"2 TNpw npoBegeHWN MOOEmNbLHbLIX UCMbITAHUA AOMKHBI BObITh YCTAHOBMNEHBLI OCHOBHLIE 3AKOHOMEPHOCTW CHEromMe-
peHoca Mo MOKPLITUAM COOPYHKEHWIA, HA OCHOBE KOTOPBLIX OMPEAEnsaoT koadduuneHTsl hopMbl L, UCNOMb3yeMble Npu
HOPMMPOBAHWW CHETOBLIX Harpy3ok.

"3 lpw npoBegeHn MOAENBHBIX 83POANHAMUYECKUX MCMBITaHNIA JOMKHBI BbITh BBINOMHEHBI ONPEAENEHHbIE YCIOo-
BUA (KpuTepun) nogobus, KoTopble obecneynBatoT nonyyeHue Hanbonee AOCTOBEPHOW MHOPMaLUA O OeWUCTBYOLWUX Ha
30aHue BeTPOBbLIX Harpy3kax. OCHOBHEIMU W HAanbonee cyLeCTBEHHLIMIW KpUTEPUAMI SBNAKTCA CrieayoLme:

- reomeTpuyeckoe nogobue, BKMOYasA CTENEHb LIEPOXOBATOCTM BHELLHUX MOBEPXHOCTEN Moaenen;

- nogobue CTpyKTypbl NOTOKa B a3poaviHaMUYEcKoin Tpybe peanbHbIM BETPOBLIM PEXUMAM B MECTE CTPOUTENLCTRA.

+ W oTpulaTerbHbie C

- 3Ha4YeHWA aspogMHaMUYeCKMNX KOSq]CbMLI,MEHTOB;

Cp

MpumeydaHue — B Tex cnyvasx, kKorga MoAenbHbIe UCNbITaHUS MPOBOAAT B aspoanHamMudeckmx Tpybax ¢ rag-
KMM MOMNOM MINK NpU3eMHBIIA Croid aTMochepbl MOAENUPYIOT 338 CHET NPUMEHEHWUA TYPBYNU3NPYIOLLMX PELUETOK, UCNOMNb3o-
BaHMe MNony4YeHHbIX pe3ynsTaToB AN NPOeKTUPOBAHMA COOPYKEHWIA OOMKHO BbITh AOMNONHUTENEHO 0BOCHOBAHO;

- nogobwue no yucny PenHonbaca Re wunu BeinonHeHue 6onee cnaboro TpeboBaHua o HeobxooMMOCTY peanusauum
aBTOMOLENEHOro pexuma 06TekaHna MOAENN SKBUBANEHTHOIO PEXUMY 0BTEKaHUS COOPYKEHWUS;

- nogobue OCHOBHbLIX AMHAMWYECKUX XapaKTepWUCTMK MOAenu W 3gaHua (Mpy 3KcnepuMeHTanbLHOM onpedeneHun
AWNHAMUYECKON peakun COOpYKeHUs).

4 Tlpu usrotoBneH1Mn Mogernei NMHerHbIn macltad mogenuposanusa M, BeibrparoT Takum o6pasom, 4Tobel nno-
wanb S?ﬂ ee MUOENeBa CeYeHUs, NepNeHanKyNApHOTo K HanpaBneHuo NoToKa, YAOBNETBOPSANa YCIOBUIO

5
W= < W, <0,08, (1)

a

rae S, — nnowadb pabodei 4acTn aapoauHaMUHecKon TpyBel B MecTe yCTaHOBKM MOLENH;
¥ — cTeneHb 3anonHeHus paboyen YyacTu;

‘Pnp — npegenbHoe 3HadveHne \V', aaBvcALLee oT TMNa aspoguHaMMYECcKOn yCTaHOBKM.

B Tex cnyyasx, korga ycnoeue (I.1) He BbIMOMHAETCA, pe3ynsTaThl 3KCMEPUMEHTA HYXXOAKTCA B KOPPEKTUPOBKE.
MeToauky, a Taioke 3HaueHve ‘¥ ANs Kaxaoi a3poAMHAMUHECKON YCTAHOBKW ONPEAENSIoT SKCNepUMEHTaIBHO.

5 Bo nsbexaHne WUCKaKeHWI pesynsTaToB WMCMbITAHWMA CKOPOCTb MOTOKa B paboyei 4acTu aspoguHamu4eckon
Tpybbl He gomkHa npeBbiwartes 60 m/c.

6 MNepen npoBegeHWEM IKCMEPUMEHTAMBHLIX CCNEAOBAHWIA HEOBXOOUMO U3MEPUTE CKOPOCTL M YPOBEHL TypBy-
MNEHTHBIX NyNbCaUWi CKOPOCTM NOTOKa (CTeneHe TypByneHTHOCTM) NO BbICOTE MNOrpaHW4HOro Cnosi Ha Bcel obnactv pas-
MeLLeHns Mogenu B paboyer YacTn asapoguHaMUYecKon Tpyobl.

"7 AaspogunHamudeckan ycTaHOBKa, ucnonb3yemoe o6opynoBaHue, Npubopbl U MHCTPYMEHThI A0MkKHbI BbITe aTTe-
CTOBaHbl B COOTBETCTBUW € TpeBoBaHWUAMUK NO UX IKCNyaTauum U UCNONL30BaHUID.

8 Mpw onpeneneHny NUKOBLIX a3POAMHAMUYECKMX KOIPDMLUNEHTOB Cpy W G, WHTEPBAN CTMAXMBAHWUA AKCNEpU-
MeHTanbHbIX AaHHBIX OMMKeH COOTBETCTBOBaThL 1—3-cekyHAHOMY AaBNeHuo BeTpa NS peanbHOro CoOoOpYKeHus.

"9 Mpwn ochopmneHnn pedynsTatoB ModeNbHbIX a3pPOoaMHAMUYECKUX NCTIbITAHUA B OTYETHBIX JOKYMEHTaX AOMKHbI
BbITe NpUBEAEHBI CNeayoLlne AaHHbIE:

a) NUHerHbIN MaclTab ModenupoBaHus;
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6) cocToAHWE NOBEPXHOCTU MOAENW (rNagkas, ¢ UCKYCCTBEHHO HAHECEHHON LLIePOXOBaTOCTLIO M AP.) U ee COOTBET-
CTBWE NOBEPXHOCTU PearnsHOro COOpYKeHUS;

B) MeCTo pacnonoxeHua Modenu B paboyeil yacT aspoanHaMUYeckoin TpyBbl U cTeneHs 3anonHeHna ee noneped-
HOMO CeYeHus,

r) cxema OpeHMpOBaHWA MOZENMW (NPY M3MEPEHMA CPeaHNX W NMWKOBbLIX 3HAYEHWI aspoaMHaMUYecknx KoadhuLm-
€HTOB);

[l) OCHOBHbIE XapaKkTepuCTUKK HaberatoLwero noToka, B TOM Y1cne:

- cnocob MogenvpoBaHus NPU3eMHOro crnost atMocdepsl (reHepaTopbl BUXPEi U pacrnonoXeHne aNneMeHTOB Lepo-
XOBATOCTW Ha HWKHEN CTEHKEe aapoanHaMUYecKor TpyBbl, UCNonb3yeMbixX Ana Typbynuaauum noTtoka);

- pacnpegeneHune cpegHen CKOPOCTU U MHTEHCUBHOCTU TYPBYNEeHTHOCTIM NOTOKa NO BLICOTE cedeHuns Tpybel B MecTe
pacronoXeHWs MOLENN C OLLEHKOR NapamMeTpoB UX CTENEHHON MW NorapuMUYeckoi annpoKcUMaLmu.

MpumeyaHue— lNpy Mcnonb3oBaHUM TYpBYNU3NPYIOLLIMX PELLETOK ANA MOLENUPOBaHUA NPU3EMHOrO Cros ar-
Mocdpepbl, KPOMe TOro, HE0BXOAUMO YKa3aTbk MHTErparnbHble MacliTadbl TYpOYNeHTHOCTU U 3HEPreTUYECKWi CNekTp Ha-
GeratoLero nNoToka;

E.‘) yucna PenHoneaca, NpWU KOTOPbIX NPOBOAWNK UCNBITAHNA, U obocHoBaHue peanuiaun aBTOMOOENBHOINO peXu-
Ma obTekaHus Moaenu, COOTBETCTBYHOLLETO pEXUmMy obTekaHms peanbHOro COoOpPYXeHuA,

)K) CKOPOCTE Unu daBlieHne NoToKa, No OTHOLWEeHWIO K KOTOPbIM HOPMWPOBanCb a3podnHaMn4eckmne KOGCbeHLI,MEH-
Thbl AaBrneHud, ciMn 1 MOMeHTOB, a Talkoke Yucna Cpran‘Iﬂ 1 JHepreTu4Heckme CneKkTpbl (I'Ipb‘l npoeegjeHn COOTBETCTBYHO-
LWKMX 3KCNepUMeHTanbHbIX MCCHe,D,OBaHMﬂ).

n puMedaHUNe — Onsa a3poanHaMU4eCKMxX KOSqJCbMLWIE.‘HTDB CUIM U MOMEHTOB HEOBXOOMMO AOMOMHUTENBHO YKa-
3aTb OCH, B HAnpasBneHmn KOTOPbIX 3TK KDSd)CbMHMEHTbI OnpeaenAanncb, a Taikoke nnowagun CeYeHMA, UCMONb30BaHHbIX npu
X onpeaeneHnn;

W) rpaHyLbl 4OCTOBEPHOCTU AManasoHa 4yacToT (Npy U3MEPEHUN SHEPTETUYECKMX CMEKTPOB, MUKOBLIX a3poauHamMm-
Yecknx KoadpUUMEHTOB, AMHAMUYECKOW peakLuMn MOAENU U Apyrux NoaoBHLIX ABNEHUI) € YyYETOM COBCTBEHHbIX YacToT
NPUEMHOIN U PErMCTPUPYIOLLEN annapaTypsl;

k) yncna Ctpyxans St M ocHoBHble Ge3pa3mepHble YacToThl CPbIBOB BMXPEW (NpWU UCCNeaoBaHUM ABNEHWIA CpbiBa
BUXper ¢ BOKOBbLIX MOBEPXHOCTEN COOPYKEHUIA).
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Mpunoxexwe [
(ob6azaTtensHoe)

O6wan MmeToaMKa NnpoBeAeHWA MOAENbHbIX UCMbITAHUA 34aHWUIA U COOPYIKEHUIA
B aspoAMHaMUYecKUX TpybGax

KpuTtepuu nogobus, ykazaHHble B npunoxeHuu [, 0omkHel GbiTh BRIMOMHEHBI NPU NPOBEAEHUU BCEX MOAEMBHBIX UC-
NbITAHWIA 34aHWIA U COOPYKEHNIA B adpoanHamMmu4eckx Tpybax.

MpumeyvyaHune — lNpn pelleHn HEKOTOPLIX cnelmanbHbiX 3a4ad CTPOUTENbHOW a3poguHaMMKK, KPOMe TOoro,
MoxeT noTpeboBaTbca BeINONHEHWE APYrUX KpUTepreB nogobusa: no yucnam PuyapacoHa Ri, Poccbun Ro, ®pyna Frw ap.
0.1 NeomeTpuyeckoe nogobue

Cnegcrteuem reomMmeTpunyeckoro nogobua mogenu u COOpYXeHUA ABNAETCA paBeHCTBO 6e3pasmepr|x KoopauHat
COOTBETCTBYHOLNX TOHEK MoZenen n COOpYyXeHuA

g7 == ¢ ==L (i=123), (0.1)

rae x(°)

M X; — KOOpAWHATbI TOYEK MOJENW U COOPYKEeHMA COOTBETCTBEHHO B HanpaBneHuW /-l KOOPAMHATHOW OCK
(f=1,2,3);

[!.(3) W [; — COOTBETCTBYHOLUWE JIMHENHBIE Pa3Mepbl MOLENW U COOPYXEHWSA COOTBETCTBEHHO B HaNpasreHum i-ii Ko-

opauHaTHoM ock (i=1, 2, 3).

JInHenHeI Macwtadb M, MofenupoBaHns onNpeaensiioT COOTHOLIEHUSMM

Q) 0 @
My=—=t—=t— (A-2)
4 I I
lMpy M3roTOBNEHWM MOZENU NUHEWHbIR MacluTab MoaenupoBaHua M; BeiGupatoT Takum obpa3om, YTobbl cTeENeHb
3anonHeHua ¥ nonepevyHoOro ceveHnst aspognHammuyeckon Tpybel yoosneTsopana ycnosuio (I01).
B Tex cnyyasx, Korga aTo YCNOBWME HE BbIMOMHAETCHA, pPe3ynsTaThl IKCNEPUMEHTA HY>KOAKOTCA B KOPPEKTUPOBKE.
MeTonuKy Ans Kaxaol asapoaMHaMUYECKON YCTaHOBKWM ONPenensiioT SKCNEPUMEHTaNbHO.
lMpy MOAENbHBIX UCMIITAHWAX 30aHUA U COOPYXKEHUA M, ~ 102 — 10~3 gn#a aneMeHTOB peLleTYaTbIX KOHCTPYKLMIA
M, npuHumatoT nopsagka eanHuLbI.

0.2 MogoGue no napameTpy WEpPOX0BaTOCTH

Mopo6ue nNo napameTpy LIEPOXOBATOCTU A — YaACTHLIA cnyvail reomeTpuyeckoro nogobusa anemMeHToR LWepoxoBa-
TOCTW.

YuutbiBagd, 4T0 B OOMbLIMHCTBE Criydaes M; — BenvuvHa nopaaka 10~2 — 1073, npy N3roTOBNEHMM MOJENE TOYHO
YOOBNETBOPUTL ITOMY PABEHCTBY, Kak NpaBuno, He yaaetca. [Ina oueHkn BNUAHWA 3TOro NnapaMeTpa Ha aspoguHamuye-
ckue Ko3hUUMEHTBI NMPU NPOBEAEHUM WCMbITAHUA LIEPOXOBATOCTb MOZENM 0BbIYHO MCKYCCTBEHHO yBenuyueatoT. [Ons
MCMOMb30BaHWA PesynsTaToB NPoayBOK NofobHbIX Moagenei Ana HazHaYeHUa BETPOBLIX HArpy3oK, AeWCTBYHOLLMX Ha Npo-
EeKTUpYEMblE COOPY)KEHMWA, KaK NpaBumo, HeoBXoaUMbl AOMONHUTENBHBIE 0BOCHOBaHKS.

0.3 MogenuposaHue no yncny PerHonbaca
Yucno PelHonbaca Re onpegensiioT COOTHOLLEHUEM
Vil
0
Re=—L, (n.3)
\
roe V — XapakTepHas cpefHas CKOpOCTh BETPa UMK NOTOKa B aspoauHaMmuyieckon Tpybe (V%);
Iy — pa3smep COOPYXEHUA UM MOAENW B HaNpaBrieHWW, NepneHanKynapHOM K HanpasBneHno CKOpoCTH
Vi
v=1,45-10-5 M%/c — KMHemaTMyeckas BA3KOCTb BO3OyXa.
Tak KaK v UMeeT MPUMEPHO OJHO M TO e 3HAYeHWe AN NMOTOKOB B aapoavHaMUYeckux Tpybax u B eCTECTBEHHBIX
YCrnoBuaAx, a
M, =V3IVy=1, (0.4)

TO OTHOLIEHWe Yvcen PeliHonbaca, COOTBETCTBYIOLMX MOAENMW W HATYPHOMY COOPYKEHWIO, MPONOPLMOHaNbHO NMHENHOMY
macwtaby M, mogenuposaHms

Re®)Re = M,. (0.5)
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YuuTbiBas, 4TO NpU MOAEMNLHBIX UCTILITAHWAX PEaribHbIX COOPYXeHWit M; << 1, To Aaxe NpuBNMKEHHO BBINOMHUTL
MOZEenupoBaHue no Y1cny Re He yaaeTtcs; oBbiYHO Npu NPOBEAEHMM UCTIBITAHWI UCNONb3YIOT yrpoLleHe — Jucna Peit-
HoMbACA coopyeHust Re 1 ero Moaenu Rel®) QomkHbI HAXOOUTECA B OFHON 1 TOM e 0BMacTh aBTOMOAENLHOTO pekuMa
obTekaHus.

C npakTU4ecKorW TOYKU 3pEeHUsl OCHOBHOW OCODEHHOCTLIO 30HBI ABTOMOAENLHOCTU SBMSETCA TO, YTO B HEl aldpo-
OnHaMmuyeckne KoaddpuumneHTsl cnabo 3aBUcAT OT Yucrna PelHonbaca. 3To 06CTOATENLCTBO NO3BOMSAET C AOCTAaTOYHOM
CTeneHbK HageKHOCTY MCMNOMb30BaTh Pe3ynbTaThl MOAENbHbBIX UCNbITAHUA NPWY HA3Ha4YEHMW BETPOBLIX HArpy3oK, JenNCTBY-
IOLLMX HAa peanbHbBIE COOPYKEHUS.

paHuubl 0BnacT aBTOMOAENBHOCTH 3aBUCAT OT CTEMEHM LLEPOXOBATOCTU A MOBEPXHOCTW MOAENM, €€ OTHOCUTENb-
HbIX pa3MepoB M CBOMCTB HaberawLwero noToka.

[na coopy:XeHWn ¢ OCTPbIMKM KPOMKamK (MonepevyHoe CeveHWe KOTOPbIX MMEEeT YIMOoBble TOYKM) HUKHASA rpaHuua
30HbI aBTOMOAENLHOCTH Rey = 102-103; 1 npu a3pOANHAMMUYECKNX MCTILITAHWAX UX MOZENER MOXKHO CHUTaTh, YTO YCNoBHe
aBTOMOAENbHOCTW BCEraa BbINOMHAETCS.

[na coopyeHuil ¢ rmaakon hopMor NONepevyHOro CeYeHUsl HUKHAS rpaHnua 30HblI aBTOMOAENbLHOCTH, COOTBET-
CTBYHOLLEN ero 3akpuancHoMmy oB6TekaHnio, u Yucna PeitHonbaca Rel®), peann3oBaHHbLIE NPY €ro MOAEMNLHBIX UCTIBITAHWAX,
4acTo UMeloT Brivakmue aHadeHua nopsaka 105—106,

BbinonHeHve yCNnoBMA aBTOMOAENLHOCTM 0BTeKaHWa MOAeny Npu NPOBEOEHMM KaXOoro 3KCNepuMeHTa OOMKHO
ObITb YCTAHOBNEHO HEMOCPEACTBEHHO HA OCHOBE aHanuaa nomny4YeHHbIX pe3ynsTaTos.

M punMmeyaHune — BuinonHeHne ycnoamﬁ reoMmeTpn4yeckoro nopobus mogenu (C YYETOM CTENEHWN LEepOXOoBaTOCTU
ee I'lOBerHOCTVI) 1 aBTOMOAENLHOCTU ee 06TeKkaHus B aapO,ﬂ,MHaMMHECKOﬁ prﬁe obecneymBaeT BbINONHEHWE Kputepua
nogobua no yucny CprXElHFI npuv NpoBeeHun aKCnepuMmeHTanbHbIX nccnegoBaHum.

0.4 [ns mogenupoBaHWsa CTPYKTYPbI NOrpaHcnoa atMocepsbl NpyM NpOBEAEHU MOAENbHBLIX UCTbITaHUIA PpEKOMEH-
[OYEeTcs MCMonb3oBaTh aspoanHaMmuyeckue TpyBbl METEOPONMOrMYECKOTo K reohuanyecKkoro Tuna, AnvMHa pabodei yacTtu
KOTOPBIX MPEBLILLAET WECTL BLICOT UX NOMNEPEYHOrO CEYEHUA U UMEKILLUX NPAMOYTOnbHY0 hopMmy.

YuuTeiBas, 4To obpaszoBaHUe NpU3eMHOro crnos atMocdepsbl Npy CUNbHBLIX BETpax U B Tpybax ¢ AnvHHOW paboyei
YacTbi MPOUCXOOWT eauHo0Bbpa3Ho, 3a CYET B3anMOOEMCTBUA MOTOKOB C COOTBETCTBYOLLMMM NOACTUNAOLWMMK NOBEPX-
HOCTAMMK, B 0BONX 3TUX Cly4Yasx ux CTPYKTypa — npodunb CpeqHen COCTaBNsoLWEN CKOPOCTU, U SHEPreTUHECKNE CrekK-
TPbI NyNbCaLMOHHOW COCTaBMAOLEN 0Ka3biBAOTCA NOAOOHbIMK.

OCHOBHbIM MapaMeTpoM, XapakKTepU3yHLLWM CBOMCTBA pearbHblX BETPOBLIX PEXUMOB M NOTOKOB, peanu3yembix B
aspoauHamn4ecknx Tpy6ax ¢ ANvHHOW pabodeit YacTbio, ABMAETCA NapaMeTp WepoxoBaToCTH Z, NOACTUNAIOLLENA NOBEpX-
HOCTW.

3a cyeT UCrnonb3oBaHNsA Pa3nMYHbIX ANEMEHTOR LLIEPOXOBATOCTH (TYpOynn3aTopoB) U pasnuyHblx cnocoboB ux pas-
MeLLEeHMA Ha Nony a3poanuHaMU4eckon TpyObl 3Ha4eHne 263) NpU UCMbITAHUAX MOXET M3MEHATBLCA B JOCTATOMHO LLIMPOKUX
npegenax. Kpome Toro, 2{39) namMeHseTca BOoNnb paboyveit yactu Tpybbl. 3T OBa 0BCTOATENLCTBA NO3BONAKT BbibpaTh
YCINOBUSA UCTbITAHWIN, COOTBETCTBYIOLLIUE peanbHbIM YCIOBUSM.

[ns Mcnonb3oBaHUs pesynsTaToR MOAENBHBIX UCMbITAHWA B TpyBax ¢ ANWHHOW paboyei YacThio BNoOnMHe gocrta-
TOYHO 3HaTb NapameTp LUepOXOBATOCTU z&a); OeTankHoe OnMcaHWe 3HepPreTU4ecKoro CNekTpa CKOPOCTY NMOTOKA Npy 3TOM
Heobs3aTensHO B cuny ero nogobusa cnekTpy NpoonbHOWM COCTaBNAOLWEN CKOPOCTU BETPA.

MpumeuaHune— WMHorga npy ucneiTaHuAx B Tpybax ¢ kKopoTkon paboyen yacTeio Ang Typbynvsaumm notoka Ha
BbIXOLE M3 COMna yctaHaBnueawTcs TypOynuanpytowme peweTku. Mockonbky TypByneHTHas cTpykTypa nogo6Hbelx noTo-
KOB CYLLECTBEHHO OTAM4aeTCs OT CTPYKTYPbl NOrpaHcnon atMocdepel, To ANs NpakTUYeCKoro UCMonb3oBaHus pesynbsra-
Thl, MOMYYEHHbIE MPU KCNEPUMEHTAX C «PeLIeTYaTony TypbyneHTHOCTBIO, HYKAaloTCs B JONOMHUTENbHBIX 0BOCHOBaHUSAX.

0.5 3HepreTvyeckme crekTpbl CKOPOCTU NOTOKa UMW OaBMNeHUs, onpegenaeMblie rno pesynsratam MogenbHbIX Uc-
NbITAHWIA B aspognHamuyeckux Tpybax, MoryT BbiTe MCMOMNB30BaHLI HA NPaKTUKe TOMbKO AnA YacToT fy < f < f;; 3neck
f; 1 f, ABNAIOTCA COOTBETCTBEHHO HIBKHEN M BepXHEeW rpaHMLaMu [0CTOBEPHOrD YaGTOTHOIO AManasoHa U 3aBMCAT OT
anuHbl ATE) 3anucn nynscaumii 4aBneHui Npu aKcnepyUMeHTe U UHTepeana Buibopku (keaHToBaHusA) Att®) gaHHbIX Npu
ctatucTuyeckor obpaboTre aTUx 3anucei. Ha npakTuke gonyckaeTca NpUHATL

5M,

= (8.6)
m,AT®)
M
=l (0.7)
SM, AT
roe M; w M, onpegenetsl 8 1.1 n [1.3 cooTBETCTBEHHO.
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MpunoxeHue E
(obszaTensHoe)

BeTpoBbie Harpysku

E.1 AapoguHamuueckune Ko3appuLNeHThI

E.1.1 OtmenbHoO cTOALUME NIIOCKWE CNNOLWHbIE KOHCTPYKLMMW
E.1.1.1 CreHbl, 3a60pbl N T. O.
[lns paanuyHbIX y4acTKOB KOHCTPYKUWIA (pucyHok E.1) koadhdmumeHT ¢, onpenenstot no Tanuue E.1

z.=h

0.,3h 2h 4h

PucyHok E.1 — OnpegeneHve aspoguHamMn4ecknx KoadnUMeHTOB

Tabnuua E.1— 3HavyeHusa aspoavHaMuyeckmnx KoadpuumeHToB

YYacTku NNOCKUX CMNOLUHBLIX KOHCTPYKUMIA Ha 3emne (CM. pucyHok E.1)

A B Cc D

2.4 1.8 1,4 1,2

E.1.1.2 UnchopMaLuoOHHbIE LWUTHI
Lina nHgOpMaLMOHHBIX LUMTOB, NOQHATHIX HAL 38MIeH Ha BLICOTY He Meree d/4 (pucyHok E.2): ¢, = 2.5k, roe k, —
onpepeneH B E.1.15.

| I 7t
— '40_—2'555,@&— d 0.25b
—r— 1 ¥

z, 4

F4 4

g g

i
VP

PucyHok E.2 — OnpegeneHve aspognHamMU4ecknx KoaduLMeHToB
ANs UHOPMAaLMOHHBIX LLUTOB

PaBHOﬂeﬁCTByPOLIJ,yK) Harpy3ky, HanpasneHHYK No HopmMarnmu K NNOoCKOCTU WKTa, cneayeT npuknaiblBaTb Ha BbICOTE
ero reoMeTpu4eCckoro ueHTpa ¢ 3KCUEHTPUCUTETOM B TrOPU30OHTaNbHOM HanpaeneHun e = +0,25b.

Zg =2, +d/2.
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E.1.2 MpamoyronbHbie B NfaHe 30aHuA ¢ ABYCKAaTHLIMM NOKPLITUAMMA
E.1.2.1 BepTukanbHble CTeHbI NPAMOYIoNbHbIX B NaHe 30aHUNA

Tabnuya E.2 — 3HayeHns aapoguHamu4eckmx KoadUUMEHTOB ANs BepTMKanbHbIX CTEH

BokoBkle CTEHbI
HaeeTpeHHas cTeHa MoaseTpeHHas cTeHa
YyacTkm
A | B | c D E
1,0 | 0,8 | 05 08 0,5

[na HaBeTpeHHbIX, NOABETPEHHBIX U Pa3NUYHbLIX y4acTKoB BokoBeIX cTeH (pucyHok E.3) aspoguHamuyeckue Ko-
athdmuveHTsl ¢, NpuBedeHsl B Tabnuue E.2. [InA cTeH ¢ oTpuuatensbHbiM yKnoHom npu 45° < 0 < 90° (cM. pucyHok E.3)
aspoguHamuyecKue KoaduUMeHTbl onpedernsiioT Tak xe, Kak U ANsA BepTUKarbHbIX CTEH.

[ns GOKOBLIX CTEH C BLICTYNAOLMMU NOMKMAMN a3poAMHAMUYECKUA Koo uumMeHT Tpenna ¢, = 0,1.

MnaH
d
BokoBble cTeHb
4 v
[ 3 - e
efS -
D E b

A B c h r 0
BanuunHa ¢ paBHAeTCA

Al B | C MeHELUeMY 13 b unu 2h

PucyHok E.3 — Onpenenexve aspoguHammnyecknx KoadpUUMEHTOR BEPTUKANbHbLIX CTEH

E.1.2.2 [IByckaTHbIE NOKPbLITUA

Ang pasnuuHbIX y4acTKoB NOKpeITUA (pucyHoK E.4) koadiduumeHT ¢, onpedenstot no tabnuuam E.3 n E.4 B 3aBu-
CMMOCTM OT HanpaeneHns cpegHen CKopocTH BeTpa.

Ona yrnoe 15° < B < 30° npu o = 0° HeoBxoQUMO paccMOTPETL ABa BapvaHTa pacnpefeneHun pacieTHON BETPOBOW
Harpysku.

Onsa nNpoTsKeHHbIX rMaakux NokpbITUA Npu o = 90° (pucyHok E.4, 6) aspognHaMmunyeckue KoagULUEHTbl TpeHUs
¢r=0,02.

Tabnuya E.3 — 3Hayenns aapogvHamMuyeckmx KoadUUMEHTOB ANA ABYXCKaTHbIX NOKPbITUA npu o = 0°

o=0°
YKnoH
E G H ! J
0° -1,8 -1,3 -0,7 -0,5 -0,5
-0,9 -0,8 -0,3
15° -0.4 -1,0
0,2 0,2 0,2
-0,5 -0,5 -0,2
30° -0,4 -0,5
0,7 0,7 0.4
45° 0.7 0,7 0,6 -0,2 -0,3
60° 0,7 0,7 0,7 -0,2 -0,3
75" 0,8 0,8 0,8 -0,2 -0,3
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HaeetpeHHas cTopoHa

v
= MopBeTpeHHan cTopoHa
o P '

HaBeTpeHHanA cTopoHa

a) a=0°
MoaseTpeHHas CTOPOHA
] = 7 i
ofd| | F|
I @ Benuuuna e
v © paBHAeTCA
=222 & é 4 ! b HauMeHbLIEMY
n3 b unu 2h
-
ef4 Fi
| r
&10] | | 6/10
6) a=90°
old I_ F
-(; H )
v KoHek
(=3 b
G
-—-1 H I
6i4 I_ F |

eM0

- efl2

PucyHok E.4 — OnpeneneHve aspognHaMU4ecknx KoadhuLMEHTOB
ONs ABYXCKaTHbIX MOKPLITUA

Tatnuua E.4— 3HayeHuna aspoanHammHeckx KoaMmUUMEHTOR A8 ABYXCKaTHBIX NOKPLITUIA Mpu a = 90°
o =90°
YKNoH B

E G H I
90° -1,8 -1,3 -0,7 -0,5
157 -1,3 -1,3 -0,6 -0,5
30° -1,1 -1,4 -0,8 -0,5
45° -1,1 -1,4 -0,9 -0,5
60° -1,1 -1,2 -0,8 -0,5
75° -1,1 -1,2 -0,8 -0,5

98

GostExpert.ru
https://GostExpert.ru/gost/gost-35021-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67821
https://gostexpert.ru/gost/gost-35021-2023?utm_source=pdf&utm_medium=67821&utm_term=page

rOCT 35021—2023

E.1.3 lMpAMoyronbHbie B NnaHe 34aHUA CO CBOQYATLIMU U BNUM3KMMU K HUM MO O4ePTaHUIO NOKPLITUAMMU
PacnpepneneHnue aspoaMHaMu4eckux koadULIMEHTOB G, MO NOBEPXHOCTM MOKPLITUS NPUBEAEHO Ha pucyHKe E.5.

C
Cot o2 C.s=-0.4
Vv Iy
v, AT
> b
&, 4‘\4 J
0,8
e
_—
0.4 207 3N
G A o 4\?‘/
b2 o
0 [0 0.2 03 04 05
0,2 :
04 — /
06—
g [l ﬁ:ﬂ h/120,5)
-1,0 :\\ ;A\
: c
1.2 52
.| Cor(h/120.5)
e

Mon0,2<f<0,3n h1ll z 0,5 HeobxoaUMO yunTbIBaTL [BA 3HAYEHNSA KOIMMULMEHTA Cyy.

PucyHok E.5 — OnpegeneHve aspoguHamMnYecknx KoadULUMEHTOB AN MPAMOYronbHBIX
B NfiaHe 34aHuin Cco cBog4aThiMM Y BMU3KMMK K HUM MO O4ePTaHWIO MOKPBITUAMMK

AspoanHaMuyeckme KoaMOULNEHTLI ¢, ANA CTEH NPUHUMAKT B COOTBETCTBUK ¢ Tabnnuen E.2.

MNpyu onpegeneHUn 3KBUMBAMNEHTHOW BbICOTBI Z,, cM. 12.2.5, u koadduumeHTa v B cooTeeTcTBuu ¢ 12.2.11:
h=h,+0,7f.

E.1.4 Kpyrnble B nnaHe COOPYXEHUS C KYNoNnbHLIMU U KOHUYECKUMWU NOKPLITUAMMU

a) Ong kynonbHbIX NOKPLITUA 3HaYEHUA KOIMMULNEHTOR C, NPUHUMAIOT NOCTOAHHBIMU BLAOML CEYEHWI, napan-
neneHeix B-B. Mx 3HaueHna B Toukax A u C, a Takke B cedeHuun B-B, npuBegeHsbl Ha pucyHke E.6, a. [Ang NpoMexXyTOUYHbIX
CeYeHNil KOBMULIMEHTLI G, ONPEOEensioT NIMHENHON UHTEPNONALKEeN.

6) [ng KOHWUYecKMX MOKPLITUA 3HAYeHUs a3poANHAMWYECKUX KOAMMULIMEHTOB BHELLHEro OaBMNeHWst C, Npu
156° < a < 30° onpepenstoT (cMm. pucyHok E.6, 6) cnegyrowmnm obpasom:

- Ans yyacTtka A KoauumeHT ¢, = -1,5;

- Ansa yyacTtka B koaduument ¢, = -1,0;

- Anga ydactka C koadppuumeHT ¢, = -1,1;

- ans yyacTtka D koathdmumeHT ¢, = -2,0;

- Ansa yvactka E koadpduument ¢, = -0,7;

- ANA KYNObHBIX 1 KOHU4ECKUX MOKPLITWA NPW ONPEefeneHn dKBUBANEeHTHON BbICOThI Z, B COOTBETCTBUM € 12.2.5 1
KoathchmumeHTa v B cootBeTcTBUM € 12.2.11: h=h, + 0,7f.
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a) JINuHenHan
B UHTepronauua

,/Q
S/
>  C(hyI=0)

’) o,y 0,4 / 05 #

C(h/120,5)

-1,0
1,2 // \__=_J/ B(h/I=0)
14 / l B(h,/120,5)

6)

60°
: i a o f
e C di4
y . : J BenuyuHa e

: ) paBHsaTCA

— . -B---|- .\\E -1 di4 hy HauMeHLLLIeMy
: . ' Uz hi5 unu di10

A C D d

PucyHok E.6 — AapogmMHaMmuyeckre KoadphUMEHTb! ANA 34aHWA C a) — KyNonbHbIMKY MOKPBITUAMMU,
0) — KOHWYECKUMK MOKPBITUSAMW
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E.1.5 3panuna ¢ npoaonbHbIMKU hOHaAPAMK U 34aHUA NepeMeHHON BbICOTbI
Ana yuactkos A n B (pucyHok E.7) koadyrumeHTsl ¢, CnefyeT onpeaenate B COOTBETCTBUK ¢ Tabnuuamn E.3 v E.4.

a) B
ok .
h f
A @ B
hy
_ 1
| , |
{ bl |
6
) A B
| c,=-0,5
A B h,
h k 2
2r C
DT/ 777777777 770777770 772 22l Pl Pl Rl
l

PucyHok E.7 — AspogouHamudeckme Ko3adgurUmMeHTbl ANga 30aHUiA ¢ NpoaonbHbIMU hOHapAMU
W NEePEMEHHON 3TaXHOCTK

Ansa donapeii yuactka Cnpu A <2 ¢, = 0,2; npu 2 < ). < 8 ana kaxgoro doraps ¢, = 0,14; npu . > 8 ¢, = 0,8, 3geck
A= a.’hcb.

nA ocTanbHbIX y4acTkoB NoKpbITHA ¢, = —0,5.

Ana BepTyKanbHbIX NOBEPXHOCTEW WU CTeH 3OaHWA Ko3dMWUUMEHTbI ¢, credyeT OnpenenaTb B COOTBETCTBUM C
Tabnuuen B.2.

[Npw onpefeneHnn SKBMBANEHTHON BbICOTHI Z,, cM. 12.2.5, n koadhduumerTa v B cootBeTcTBuM ¢ 12.2.11: h = h,.

E.1.6 3paHusa ¢ 3eHUTHbIMK hoHapAMM

=)

Ce

X}
1t

SO S S S A Y

PucyHok E.8 — AapoomHamudeckme KoadhuUUMeHTbl AN 30aHWIA C 3eHUTHBIMK hoHapsaAMHK

[na HaBeTpeHHOro dhoHapsa ko3 ULMEHT ¢, cneayeT onpeaensaTs B COOTBETCTBUM ¢ Tabnuuamm E.3 n E 4.
[na octanbHeix doHapeit koadMLMeHTbI ¢, ONPEeNensaloT Tak Xe, Kak 1 Ana ydactka C (cm. E.1.5).
[na ocTanbHOM YacTu NOKpbITHSA ¢, = 0,5.
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[ns BepTUKanbHbIX MOBEPXHOCTEN M CTeH 30aHuA KoaddUUWUEeHTb! C, crneayeT onpenendaTs B COOTBETCTBUM G
Tabnuuen E.2.

Mpwn onpegeneHnn aKBUBANEHTHOW BbICOTbI Z,, CM. 12.2.5, 1 koaddmumeHTa v B cooTeeTcTBuUmM ¢ 12.2.11: h = h,.

E.1.7 3paHua c wegoBLIMU NOKPbITUAMM

W/
I

PucyHok E.9 — AapoguHamudeckne KoadduUMEeHTBI AN 30aHURA
C WEAOBbIMW NOKPBITUAMA

[na yyactka A koshduuMeHT ¢, criedyeT onpedensate B COOTBETCTBMM ¢ Tabnuuamn E.3 v E.4. [Ina octansHo#
4acTu NokpelTus ¢, = —0,5.

[ins BepTUKanbHbIX MOBEPXHOCTEN U CTeH 3AaHuA KO3MMUUUEHTH! C, CMeayeT onpenensaTs B COOTBETCTBUM C
Tabnuuen E.2.

Mpw onpefeneHun akBMBANEHTHOW BbICOThI Z,, (12.2.5) n koadhduumenTta v (12.2.11) h = h,.

[ns wenoBbIX NOKPLITMIA aspoanHamMuieckuin KoaddmumeHT Tpenua ¢ = 0,04.

E.1.8 3paHuAa c ycTynammn

Mnan

=

o
x

0,5a

PucyHok E.10 — AapoguHaMmuyeckme koadhprumneHTsl
0N 30aHUIA C yCTynamu

[Ona yyactka M koadpcpuument ¢, = 0,8.

[Lns yyacTtka K koatphuumeHTsl ¢, crnegyeT NpuHUMaTs B COOTBETCTBUM ¢ Tabnuuen E.2.

[Ons yuacTka L koaphuUmneHT ¢ crniegyeT onpeaenaTs NMHENHOW UHTepronaumen.

[ns ocTanbHblx BepTUKAmbHLIX NOBEPXHOCTEN KoahdhULMEHT ¢, Heobxoaumo ornpeaensTe B COOTBETCTBAM C
Tabnuuen E.2.

[ns NoKpbLITUA 34aHUIA KOahMDUUMEHTEI C, ONPeaensoT B COOTBETCTBMUM ¢ Tabnuuamm E.3 u E 4.

E.1.9 YueT BHyTpeHHero gaBneHuvs

lNpy NpOHULIAEMOCTM OrpaXKaeHua U < 5 % ¢;; = €, = 20,2, [INs KaxKAOoii CTeHbl 30aHUA 3HAK «NMIOC» WK «MUHYC»
cnegyet BelbyupaTe U3 yCnoBus peanvsayun Hanbonee HeGNaronpuATHOrO BapyMaHTa HarpyeHus.

Mpup =30 % ¢;y =-0,5; ¢, =0,8.

AapoavHaMmuyeckme koahUMeHTsl ANs BHELWHEW MOBEPXHOCTU CrneayeT npUHUMaTte B COOTBETCTBUMM C
E.1.2—E.1.7.

I punMmedYyaHUe — npOHMLlBEMOCTb orpaxpneHua J cnefyet onpedenAdaTb Kak OTHOWeHWe CyMM‘apHOI;I nnowagn
MMEKLLMNXCA B HEM NPOEMOB K MOMHOM nnoLwaan orpaxneHua.
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Mnawx Mnax
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jEENENEREE] 1

ANREARENAN ¥

IIRTIRIRIRIN! PEPIOEYRIOLY
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PucyHok E.11 — AapognHamuyeckue koadhuLUeHTbl BHYTPEHHETO AaBNEHWA

E.1.10 Hagechl

AapoguHamuyeckme Koah@ULMEHThI C, ANA YeThipex TUNOB HaBeCoB (pvcyHok E.12) Be3 cnnolHoCTeH4YaTbIX Bep-

TUKaNbHbIX OrpaXaatoLLmX KOHCTPYKLUWIA onpedenstoT no Tabnuue E.5.

Cm

c
Pl 4
P2 Gy o Coz Cpo Cp4
‘HEHHH@ D4 t”“mw
a o

PucyHok E.12 — OnpeneneHune aapoaMHaMuyecknx koapuumeHTos
Onsi HaBeCcoB
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Tadtnuua E.5— 3HayeHusa aspoanHamMmyeckmx KoadypuumMeHToR NS HaBeCcoB

Tun . 3HaveHus koL MeHToB
CXeMbl e Cpa e &y
10° 0,5 -1,3 -1,1 0
| 20° 1.1 0 0 -0,4
30° 2,1 0.9 0,6 0
10° 0 -1.1 -1,5 0
Il 20° 1,5 0,5 0 0
30° 2,0 0,8 04 0,4
10° 1.4 0.4 — —
1] 20° 1,8 0,5 — —
30° 2,2 0,6 —_ —
10° 1,3 0,2 —_— —
v 20° 1,4 0,3 —_ —
30° 1,6 0,4 _ =

MpumeyvyaHuna

1 KoaddumuymeHTsl Cp1: Cp: Cpas Cpg COOTBETCTBYIOT CYMMApHOMY AABNEHMI0 HA BEPXHIOKD U HIDKHIOK NOBEPXHOCTH
HaBeCOB.

2 [Inqa oTpuuatenbHbIX 3Ha4YeH Cp1: Cpps Cpa» Cpg HAMPABIEHWE NABNEHUS HA CXeMaX CrielyeT U3MEHATL Ha Mpo-
TUBOMOMOXHOE.

3 [InA HaBeCOB C BOMHUCTBIMW NOKPLITUAMU 83pOAUHAMUYECKUI KOShULIMEHT TpeHusa ¢, = 0,04.

4 [ngA ropM3oHTaneHo pacnonoXeHHbIX HaBeCOB HEOOXOQMMO PAacCMOTPETL ABa BapuaHTa HarpyeHusl, COOTBET-
creytowmx cxemam Il v IV npu a = 10°.

E.1.11 Ccpepa

AspognHamuyeckme KoathnumeHTsl MTo6oBOro ConpoTMBMNEHNA ¢, Cdepsl Npu zy> d/2 (pucyHok E.13) npmeeaeHkl
Ha pucyHke E.14 B 3aaBucumocTu ot Yucna PerHonbaca Re u oTHocUTENbHON WwepoxoBatocTu 6 = A/d, rae A, M, — wepo-
XOBaTOCTb noBepxHocTu (cm. E.1.16). Npu zy> d/2 koaphuumeHT ¢, cnenyet yeenuuuTe B 1,6 pasa.

z

[
v
— O—x» d
\

[}

i}

Zg

/
VAV AV AV A AV AV A AV AN 4 4 SV AN 4 4N i i GV iV & 4

PucyHok E.13 — AspoguHamuyeckne koadduLmeHTsl No6oBOro conpoTUBEHUs ¢, cepsbl

KoatppuLUMEHT NOABEMHOM CUMbl chepbl ¢, NPUHUMAIOT PaBHBIM:
npuz, >d2-c,=0;
e} z
npu z, <di2-c¢,=086.
JKBMBaneHTHan eeicota, cM. 12.2.5 z, = z, + df2.
[Mpwu onpegeneHun koadpdumeHTa v B cooTBeTCcTBUM ¢ 12.2.11 cnegyeTt npuHUMaTh

b=h=0,7d.
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Yucno PeliHonbaca Re onpeaenstoTt no dpopmyne

Re:O,BBd,/wok(ze)yf 07 (E.1)

roe d, M — OuameTp cdepbl;
wy, Na — onpegensioT B cooTBeTcTBMK ¢ 12.2.4;
Z,, M — 3KBMBaNEHTHasA BbICOTA;
k(z,) — onpegenswT B cooTBeTCTBUM C 12.2.6;

¥¢ — KO3(DUUMEHT HAAEKHOCTH MO Harpyske (cm. 12.1).

a

CX
0,6
Ald
04 10°%
10*
0,2 10°
0 >
108 2 3 4 5678 10° 2 3 4 567810 2 3 Re

PucyHok E.14 — 3HadeHuns koadhuumneHTos ¢, cepsbl

E.1.12 CoopyXeHUA U KOHCTPYKTUBHbIE 3NeMeHTbl C KPYroBoW LUNUHAPUYECKOW NOBEPXHOCTLIO
AapoanHaMUHecKnid KO3MULNEHT C 4 BHELLUHEro AaBnNeHns onpedensioT no gopmyne

Cet = Ky q Cps (E.2)

roe k4 =1 npu Cq > 0; ansa Cp <0 — ky4 = k;, onpegenero B E.1.15.

Pacnpegenenve koadUUMEHTOR Cp MO MOBEPXHOCTU LMMMHAPA Npit 8=Ald<5 10~ (cm. E.1.16) npuBeaeHbl Ha
pucyHke E.16 Ans pasnnunbix Yncen PeiiHonbaca Re. 3HaueHMA yKasaHHbIX Ha 3TOM pUCYHKe yrnos P, 1 By, a Takke
COOTBETCTBYIOLLME YINaM 3HaYeHNs KOIMULINEHTOB C,, U G MpMBeaeHsl B Tabnuue E.6.

3HayeHWUsi aspoauHaMUYEcKUX KOIMULMEHTOB AaBNeHUs C,, W ¢; (pucyHok E.15) npusedeHsl B Tabnuue E.7.
KoatbdmumeHT ¢; cnegyeT yuuThlBaTb 4NA ONYLWEHHOTO MOKPBITUA («NnaBalowas KpoBMsa»), a Takke Mpu OTCYTCTBUM
NOKPLITUS.

AapoanHamuyeckme koathdrUneHTs NOBOBOrO CONPOTUBIEHUA ¢, ONPEAensioT no dopmyne:

Cy = K3 Cxopr (E.3)
roe k;, — onpepenero B E.1 B 38BUCUMOCTH OT OTHOCUTESNBHOMO YANWHEHUSA COOpYxeHus (cm. E.1.15).

3HaveHna KoapUUNEHTOB ¢, NpuBedeHsl Ha pucyHke E.17 B 3aBmcumocTy ot yncna PeiHonbaca Re u oTHocK-
TeneHou wepoxoeatoctv 6 = A/d (cm. E.1.16); ans uMnMHAPUYECKNX COOpYxeHnii ¢ pebpammn A — BeicoTa pebpa.
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Mnan

PucyHok E.15 — OnpegeneHue aspoaMHaMUyecknx KoathULIMEHTOB AABNEHUA Cyp U C;

Cs &
B
ﬁmin ’/ b
0 iz
0° 30° 60 90° 120° | 150° 180° B
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-1 ~/ /1]
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\_/ Q-
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PucyHok E.16 — PacnpeneneHune koadULMEHTOB Cp MO NOBEPXHOCTH
uMnuHapa

Tabnuuya E.6— 3rHadyeqns yrmos B, B, 1 KO3PPUUNEHTOB ¢\, C

CUMMETPHH

Re Brnin Cicis By [+8
5- 107 85 -2,2 135 -0,4
2-108 80 -1.9 120 -0,7
107 75 -1,5 105 -0,8
Tabnuua E.7— 3Ha4yeHWUs aspoauHaMUHECKUX KOIHPULMEHTOB AABNEHUA Cyp U C;
h/d 1/6 1/4 1/2 1 2 =5
Cez Cj -0,5 -0,55 -0,7 -0.,8 -0,9 -1,05
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PucyHok E.17 — 3Ha4eHuna koadUUNEHTOB ¢,.,

BeTpoByio Harpy3ky Ha BEpTUKarnbHbIE CTEHKW LIMMWHOPUYECKUX PE3ePBYapOoR NpY pacyeTe Ha YCTOMYMBOCTL Crneny-
€T NPMHUMATb B COOTBETCTBUM C TPeBGOBaHUAMIM HOPMATUBHBIX AOKYMEHTOB rocyaapcTs — yneHoB EASCT).
{ns npoBodoB 1 TPOCOB (B TOM YMCNE NOKPLITLIX rononedom) ¢, = 1,2.
AapogunHamuyeckre koachduumeHTbl NoGOBOro COMPOTUBINEHNS HAaKIOHHbLIX aneMeHToB (pucyHok E.18) onpegens-
0T no cpopmyne
Cyp = c,sin?p, (E.4)

roe ¢, — OnpedensT B COOTBETCTBAM C AaHHbIMM E.1.12, E.1.13 1 E.1.14;
p — yron mexay ocblo anemMeHTa U CKOpPOCTbI0 BeTpa V, HanpaBneHHOW BOOMbL OCU X.

z A

~~ SnemeHT

T ~~ .. MpoeKuus 3nemeHTa
Ha NNocKOCTb Xy

»-
X

PucyHok B.18 — OnpeneneHne aapogMHaMuyecknx koadphrumeHToB
NoBoBOro CoONPOTUBIIEHNS HAKIMOHHBIX 3NEMEHTOB

Mpw onpegenennn KoapduumMeHTa v B cooTBeTcTBMM € 12.2.11:
b=0,7d; h=h, +0,7f.
Yucno PeiHonbaca Re onpenenstoT no dhopmyne, npueefeHHon 8 E.1.11, roe z, = 0,8h ana BepTukansHo pacrno-

NOXEeHHbIX COOpy}KEHVII?I;
Z, PaBHO pacCTOAHMIO OT NOBEPXHOCTM 3EMITA 0 OCKU rOPM30OHTArbHO PACMNONOXEHHOI0 COOPYXEHU.

1) B Poccuiickoit ®enepaumm peiicteyer CI 43.13330 «CHulM 2.09.03-85 CoopyeHWs MNpOMBbILLNEHHbIX
npennpuaTuA».
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E.1.13 MpuamaTnyeckne COOpPyKeHUA U KOHCTPYKTUBHbIE 3rIeMeHTbI
AapoavHammyeckme KoadhduuMeHTel NOoGOBOr0 COMPOTUBMEHUS MPU3MATUYECKMX COOPYXXEHWIA OMpeaensoT no

dhopmyne

paeHbivm 1.4 (¢, = 1.4).

Cx = klcxoo*
rae k, onpeaenero B E.1.15 B 3aBUCUMOCTM OT OTHOCUTENLHOIO YANUHEHUA COOPYHEHUA A .
3HavyeHnA koadhduLUmeHTa ¢, ANA NPAMOYTOMNbHBLIX CeYeHunii NpUBeAeHbl Ha pUcyHKe E.19, a Ans n-yronbHbIX ceve-
HWA 1 KOHCTPYKTUBHbIX aneMeHToB (npodunen) — B Tabnuue E.8.
AapoavHaMuyeckme KoapduUMeHTel NoBOBOro COMPOTUBNEHUA ANA KOHCTPYKUWOHHLIX Npoduneid NpuHUMaroT

(E.5)

Tabnuua E.8 — 3Hadyenun koadduumenTa ¢, Ansd n-yronbHeIX CEYEHUI N KOHCTPYKTUBHBIX ANIEMEHTORB (npodurien)

3cKM3bl ceYeHWUI Y HanpasneHuii BeTpa B n (4UCNO CTOPOH) ¢, Npn Re >4 - 105
[NpaBWnbHbBIA MHOMOYrONbHUK 5 1.8
6—8 1.5
[Mpon3BOMbHbIA
10 1,2
....... —_— 12 1,0
b'¢
C,,, A
2,8 v
L
- _._ ) d i
4 b
25 4
24 ot
- /7
1 1IN
21 e A\
20
_
- 1,65
1,58 4
= —= B2
1,0
1.0 L
09
0,5
0 B
0,1 02 03 05 07 10 20 30 5070 100 20,0 50,0 Iid
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E.1.14 PeweTt4yaTble KOHCTPYKUWUU

AspoavHammuyeckme KoahULMEHTEI PELLETYATBLIX KOHCTPYKUMIA OTHECEHBI K MNOLLAAM rpaHeil NpOCTPaHCTBEHHbIX
depm Unu Nnowaam KoOHTypa nnockux depm.

HanpaeneHure ocu x onsa nnockux hepMm COBNagaeT ¢ HanpaeneHWeM BETpa M NepPNeHAWKYNSAPHO K MITOCKOCTH KOH-
CTPYKUMW; AN NPOCTPAHCTBEHHbIX (DEPM PACHETHBIE HAMpaBeHMA BETpa NokasaHsl B Tabnuue E.9.

AapoauHaMuyeckme KoaddPUUNEHTbI ¢, OTAENLHO CTOALMX MMOCKUX PELIeTYaTbIX KOHCTPYKUWA OnpeaensioT no
dopmyne

1
Cx ZA—szfAn (E.6)
K

rae c,; — a’3poAMHaMUYECKNA KOIMULMEHT -r0 BnemMeHTa KOHCTPYKLWW, NpuHUMaeMblil paeHeim 1,4 (c,; = 1,4) ona
npocunen 1 onpegensemMslil B COOTBETCTBUM € yKazaHuamn E.1.12 1 E.1.13 ans anemMeHTOB C KpyrnbIM W Nps-
MOYTOMbHBIM MOMNEPeYHbIMI CEYEHUAMM, COOTBETCTBEHHO; NPK 3ToM Ky = 1;
A; — nnouwaae NPoeKLunn i-ro anemeHTa KOHCTPYKLWMK;
A, — nnowase, orpaHN4eHHas KOHTYPOM KOHCTPYKLIWK.

o

90°

/

PucyHok E.20 — OnpegeneHne aapoanHaMMYecKnx KoadhULUMEHTORB ANA NNOCKMX pPeLleTyYaThiX KOHCTPYKLMA

Pag nnockux napannenbHO PpacnonoXeHHbIX pelleT4aTbIX KOHCprKLWIﬁ

wA

90°

/

PucyHok E.21 — Onpegenenne aspoavHaMU4eCcknX KoathruMeHTOB Ans pAA0B NNOCKMX PeLLeTHaThiX KOHCTPYKUMA
Ans HaBeTPeHHOW KOHCTPYKLUMN KOS MULMEHT C,4 ONPEAEnAtoT TaK Xe, Kak 1 AN OTAeNbHO CToALer (epmbl.
LA BTOPOIA 1 Nocneayowmx KOHCTPYKLUUA Cyn = Cyq1].
Ans cdepm 13 npodunein n3 Tpy6 npu Re < 4 - 105 koadpdprumeHT 1 onpedensioT no Tabnvue E.9 B 3aBUCMMOCTM
1
OT OTHOCUTENBHOTO paccToaHusa Mmexay depmamu b/h (pucyHok E.19) n koadduumneHTa 3anonHeHnsa pepm ¢ = A—Z A.

k
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Tabnuuya E.9 — 3naveHus koacpchmumeHTa 1

blh

’ 1/2 1 2 4 6
0,1 0,93 0,99 1 1 1
0.2 0,75 0,81 0,87 0,9 0,93
0,3 0,56 0,65 0,73 0,78 0,83
0,4 0,38 0,48 0,59 0,65 0,72
0,5 0,19 0,32 0,44 0,52 0,61
=0,6 0 0,15 0,3 0.4 0.5

s bepm na Tpy6 npu Re = 4 - 10° koadpdnument n = 0,95.

Mpumeyanune — Yucno PeHonbaca Re crnegyet onpedenaTe no cdopmyne B E.1.11, rae d — cpegHun ana-
MeTp TpyBuaThiX 3NemMeHTOoB.

PeweT4yaTtbie 6alHM U NPOCTPaHCTBEHHbIE hepMbl

RERSES |
SUSTSISIS # L
ANAAATATA
‘: I -

20°
a90°
PucyHok E.22 — OnpegeneHve aspogHamMU4eckux KoadpuuneHToB

7/ peLueTyaTbiX KOHCTPYKLWA

AspoaurHamuyeckiie KoadULIMEHTBI ¢, pellieTyaThiX GalleH 1 NPOCTPaHCTBEHHLIX hepM onpeaenstoT no opmyne
¢, = ¢, (1+n)ky, (E.7)

rae ¢, — ONPenensaloT Tak e, Kak 1 48 0TAeNbHO CTOAWEeR hepMbl;
1| — ONpefensioT TaKk Xe, KaK u AnA paga nnockux depm.
3HaveHus koadbduuunenTa ky NpueeaeHsl B Tabnuue E.10.

Tabnuua E.10 — 3HaveHus koapdmumneHTa k,

dopma KOHTYpa NonepeYHoOro Ce4eH1s 1 HarnpaeneHwe serTpa k,
ra
) h
L i 1
.5
) ! ‘

> h
¥ 0,9
b

-<

> 1,2

N
v
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E.1.15 Y4yeT OTHOCUTENLHOrO yANUHEeHUA
3HaveHuns koathduumenTa ky B 3aBMCUMOCTM OT OTHOCUTENLHOTO YANMHEHNA A, AMIEMEHTA MM COOPYXXEHNS NpuBe-
AeHbl Ha pucyHke E.23. OTHOCUTeNbHOE YANUHeHWe A, 3aBMCUT OT NapameTpa A = [/b, ero onpefenstoT no Tabnuue E.11;

1
CTeneHb 3anonHeHus cp:A—LAI.

'k
kh A
P
1,0 0.1 =77
P = e
"] =] 1
0.9 0 L —T 1 M
] '—/
098] 417
[ /
o8 0,95+ 4
T pd
0.7 o
1.0_L1T|
0,6 .
1 2 3 4567810 20 30 40 60 100 200 A,

PucyHok E.23 — Onpegenenue koaduumenTa k;

Tabnuuya E.11 — OTHocuTenbHOE yanNWHeHWe A,

A, = M2 | A=A | A, =20, | A, =0
! i I 7 § Q
b f N N
b [y 1 51| 7 | R
7 ezb /.
VI ANNNNN
b h
— T
I
! I w77
/ > !
b 7 | 7
e2b 4 b
Y ”

MpumeyaHune — [, b — COOTBETCTBEHHO MaKCMMAarnbHbIA U MUHUMAanbHbIRA pa3mMmepbl COOPYXEHUA UK ero ane-
MEHTOB MMOCKOCTK, NEPNEHOMKYNSPHONA K HanpaBneHuio BeTpa.

E.1.16 Y4eT wepoxoBaToCTU BHELLHEW NOBEPXHOCTH
LLlepoxoeatocTe A MOBEPXHOCTEWN KOHCTPYKLMIA, B 3aBUCMMOCTK OT MX 06paboTkn M matepuana, u3 KoToporo OHM

W3roToBMNeEHL!, NpuBeneHa B Tabnuue E.12.

Tabnuuya E.12 — llepoxoeaTocTe A NOBEPXHOCTEN KOHCTPYKLMIA

Tvn NoBepXHOCTH LepoxoeatocTe A, M H Tun noBepxHOCTU Wepoxosatocts A, M
Crekno 15-10°6 OUuMHKOBaHHas cTanb 2104
[NonupoBaHHbIA MeTann 21078 LLinudroBaHHbIA BeToH 2-10%
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OkoHYaHue mabnuubi E.12

Tun noBepxHoOCTH LLlepoxoBatocTte A, M H Tun noeBepxHoOCTH LLlepoxosatocTte A, M
ToHKoMoOMoTas MacrnsHas Kpacka 6-108 LLlepoxoBaTblii 6eTOH 1073
PacrbineHHas kpacka 2-107° PxasumHa 2-10-3
TNuTenHbIN YyryH 2-10™ KameHHas, kupnuyHas knagka 3-10°3

E.1.17 MNukoBble 3Ha4eHUA asapoguHaAMUUYECKUX KO3 (P (PULNEeHTOB ANA NPAMOYTronbHbIX B NNaHe 34aHun

a) [na cTeH NpAMOYronbHbIX B NNaHe 34aHWIA NMMKOBOE NOMOXMTENEHOE 3HaYeHWe aspoguHaMmuyeckoro koadhdu-
uneHta ¢, , = 1,2.

6) MNMukoBbIE 3HAYEHMS OTPULUATENBHOMO aspoauHamuyeckoro koadduumeHTa ¢, _ Ans CTEH W NMNOCKMX NOKPLITUA
(pucyHok E.24) npueegeHs! B Tabnuue E.13.

Tabnuua E.13 — lNukoBble 3Ha4eHWs OTpULATENBHOMO a3poanHaMuyeckoro KoadduLUMeHTa ¢, _ Ons CTeH U NNOCKUX
MOKPbLITUIA

YyacTok | A | B | C | D | E
c, | 2.2 | A9 | 34 | 2.4 | 15
MnaH kpoBnK CreHa
=}
WL TR~ B el /10
[
C__|___‘2¥__1__C ol i ] ,
! : °y ! |
4 L | |
! : I 1
! 1 o0 } |
] I 1 I
b D E ID ] t
| 1
| ’ | f
| ! h [ I
_ ] Al B | A
i r 4 | 1
. o | 8 : .
v | | D | Sy i :
I 1
I ! I
ot o : |
BenuvuHa e pasHa MeHbLeMy U3 b u / : :
]
r | :

PucyHok E.24 — lNykoBble 3HAYEHWs OTPULIATENBHOMC a3poaMHamMmn4eckoro koadpdmumeHTa Cp-
ONs CTEH W NIOCKUX NOKPbITUIA

E.2 Pe3oHaHCHOe BMXpeBoe Bo30yxaeHue
E.2.1 [Ins ogHONpPONETHLIX COOPYXEHWA M KOHCTPYKTWMBHBLIX 3MEMEHTOB MHTEHCWMBHOCTb BO3gencTBua F(z), Him,

OEeACTBYIOLWEero Npy pe3oHaHCHOM BUXPEBOM BO30DY:xAeHUKW No - cobCcTBeHHOW dhopme B HanpaeneHuu, nepneHgukynsap-
HOM K CPEOdHEN CKOPOCTWU BETPa, onpeaensioT no opmyne

Fi(2) = 0,61V, 2c, @, ()5, (E.8)

roe d — pasMep COOPYXEHWA UM KOHCTPYKTMBHOIO 3reMeHTa B HanpaBneHuu, NepneHankynapHOM K CDELHEN CKO-
poCTH BETPa, M;
m/c — cm. 12.4.2;
Cyor — aspoanHaMU4ecKuii KoadULIMEHT NOMEPEYHOM CUMbI MPY PE30HAHCHOM BUXPEBOM BO3DYKOEHUMU;
8¢ — norapmdMUHECKMin AEKPEMEHT KOHCTPYKLMOHHOMO AeMNMPOBaHUA, MPUHYMaEMbIA PaBHBIM:
0, = 0,056 — AnA MeTannM4ecKmx COOpyKEeHUN,

%

cr.i®
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05 =0,1 — AnA xene3obeTOHHbIX COOPYXEHWIA;
Z — KoopfuHaTa, U3MeHSIIoLWAancs BAOMb OCU COOPYXEHMUS,
@; (z) — i-A popma coOCTBEHHBIX KONebaHuii B MONepe4HoM HanpasneHuy, YA0BNEeTBOPAIOLLAN YCIIOBUIO

max[p(z)] = 1. (E.9)

MpumedaHue— B Tex cny4asx, Korga UCMonb3ayloTca pasnuyHble TUMbl AeMNMUPYIOLLMX YCTPOWCTB (racuTtenmu
koneBaHuit), 3HaueH1e CyMMapHOro NorapuchMUYEcKoro JekpeMeHTa KOHCTPYKLMOHHOTO AemndupoBaHns &, ycTaHasnu-
BAIOT B PAMKAX HaY4HO-TEXHUYECKOTO CONPOBOXAEHUA MPOEKTUPOBAHUS.

[nsi BLICOTHBIX 34aHUIA BO3OENCTBUE, BO3HMKAIOLLEE MPY PE30HAHCHOM BUXPEBOM BO3byKaeHuu, Heobxoanumo ycta-
HaBMMBaTb Ha OCHOBE AaHHbIX MX MOAEMbHBLIX UCMBITAHWIA B a3poguHaMUYeckux Tpybax.

E.2.2 AspoguHamuyeckne KoahprLMEHTbI c, nonepeYyHon CUnbl oNpedenstoT cregyrowmnm obpasoMm:

a) [Ona kpyrnbix nonepeyHblx cevyeHun ¢, = 0,3.

©) Ons npsiMOyronbHbIX NonepeyHbIX cedeHuin npu b/d > 0,5:

c, = 1,1 ansa ch-le j < 0,8;

ax(zyy,
c, = 0,6 ang Vcr,,-.fvmax(zaK) = 0,8, rae b — pa3mep coOpyKeHUA B HanpaBneHWW cpeHel CKOpPoCTH BETpA.

Mpw b/d < 0,5 pacyeT Ha pe3oHaHCHOE BUXpPeBOe BO3Dy¥OeHWe OOoNYyCKaeTCsa He NPOBOOAUTL.

E.2.3 lNMpn pacyeTe COOPYXEHMA HA PEe3CHaAHCHOe BUXpeBoe BO30Y¥OeHWe Hapagy c Bosgencteuem (E.2.1) He-
06x0AMMO y4uTbIBATL Taloke AEMCTBUE BETPOBOW Harpysku, napannerbHoi cpeaHen ckopoctu Betpa. CpeaHiow w, ..
W NyNbCaLMOHHYIO W, . COCTABNAIOLE ATOTO BO3AEWCTBUSA ONpeaensoT no opmMynam:

Winer = (Ver! Vima W
Wo.or = (Vcr‘lvmax)zwg (E.10)

rae V., — Pac4eTHas CKOpPOCThb BETPA Ha BbICOTE Z
onpegensiemoe no cpopmyne (26);

W, N Wy — PacHeTHbIE 3HAYEHWs CPEHEN 1 NyNbCaLNOHHOM COCTABNSIOLIMX BETPOBOI HArpy3ku, onpeaensemsle B co-
OTBETCTBMM C yKasaHuamun 12.1.

3k Ha KDTOpOpI NPONCXOOWNT PE30HaHCHOE BMXPEBOE BOSGy}I{,EIEHVIE,

E.2.4 Kputuyeckune ckopoctu V, ; MOTYT UMETb AOCTATOYHO BONMbLLYIO MOBTOPSIEMOCTL B TEYEHWE PACHETHOTO CPO-
Ka aKCMIyaTaluM COOPYKEHWA 1, B CBA3M C 3TUM, PE30HAHCHOE BUXPEBOE BO3BYXKAEHWE MOXET MPUBECTU K HAKOMMEHWHO
YCTanoCTHbIX NOBPEMKOEHUNA.

[ns npeoTBpaLLEHNA PE30HAHCHOTO BUXPEBOIO BO3BY:KAEHWSA MOryT BbITb MCNOMNb30BAHB! Pa3NMYHbIE KOHCTPYK-
TUBHbIE MEPONPUATHA: YCTAHOBKA BepPTHKamNbLHEIX WU cnMpaneemaHbix pebep, nepcopaums orpa)oeHna M ycTaHoBKa CooT-

BETCTBYIOLMM 00pa3oM HacTpOEeHHbLIX racutenei KonebaHui.

E.3 OuHamunueckaa KOM(OpPTHOCTL

[Mpwu oueHke koM opTHOCTN NpebbiBaHUA NOAEN B 30aHWAX (QMHaMUYeckas KOMOPTHOCTE) pacHeTHble 3HaYeHns!
BETPOBOW HArpy3ku W, NPUHUMAIT PaBHbIMU

w, = 0.7 wy, (E.11)

rAe w, — HOpMaTUBHOE 3Ha4eHe nynbCcaLMoOHHOW COCTaBNSAOLEN OCHOBHOW BETPOBOW Harpy3ku (cM. 12.1.8).

[Mpn aTOM MakcumanbHOe YCKOPEHUE aTaa 30aHWA He AOMKHO NPeBbILAaTh BEMWYMHBbI
a) Ans KUnblx 30aHWNn

85 max = 0,08 M/c?; (E.12)
6) ans agMUHUCTPaTUBHO-ObITOBLIX W NMPOWU3BOACTBEHHbIX 30aHUIA
8, max=0,13 m/c2. (E.13)

MpumeyaHue — MeToouKy OLEHKWM OMHAMWYECKOW KOMGOPTHOCTM OOMYCKAETCA YTOYHATL B 3aBUCMMOCTK OT
coBCTBEHHbIX 4acTOT KonebaHuii 30aHus.
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MpunoxeHune X
(obszaTensHoe)

Mporubbl u nepemeleHnn

.1 OnpepeneHne npornGoB 1 NepemeLleHUA

»K.1.1 lMNpwn onpegenerun NpornboB 1 NepemMeLLeHnin cnegyeT YYUTbIBaTe BCE OCHOBHbIE (haKTophbl, BNUAIOWME Ha
WX 3Ha4eHun (Heynpyrve aedopmauun matepuanos, 06pa3oBaHne TPELWWH, yYeT AetDOpMUPOBAHHOM CXEMBI, YUET CMEXK-
HbIX 3NEMEHTOB, NOAaTNMBOCTL Y3M0B CONPSKEHWS U OCHOBaHWIA). MNpu gocTaTo4HOM 0B0CHOBaHUM OTAENbHBIE (DAKTOPEI
MOXXHO He YUYWUTbIBaTb UMW Y4UTBIBATE MPUBNMKEHHBIM Cnocobom.

[Mpw yyeTe BETPOBLIX Harpy3oK NepeMeLleHnst HecyLLMX KOHCTPYKUMIA onpeaenstoT oT AeNCTBUA CpefHel cocTas-
nAwLEen BETPOBOW Harpy3ku. [pun aToMm OeicTBUA NMKOBOW U NyNbCaLWMOHHOW COCTaBNALWMWX BETPOBOW HArpy3ku He y4u-
ThIBAIOT.

K.1.2 [ng KoHCTpyKUMIA 13 matepuanos, obnagatwLwmx nonsy4yectelo, HeoBxoauMo y4UThIBaTh YBENUYEHUE MpOo-
rmboB Bo BpemeHu. [Npu orpaHuyeHn npormboe ncxodsa vz duanonormyecknx TpeboBaHuii cCneayeT yYnTbiBaTe TOMbKO
KpaTKOBPEMEHHYI0 Non3yyecTb, MPOSBMASEMYH Cpa3y Nocne NpUnoXKeHUs Harpysky, a UCXoas U3 TEXHOMOTMHYECKMX U KOH-
CTPYKTMBHbIX (3@ WCKMIO4EHWEM pacyeTa C y4eTOM BETPOBOW HArpysKku) 1 aCTETUKO-NCUXOMNOorMyecknx TpeboBaHnin — non-
HYI0 NOn3y4ecTb.

.1.3 lNpwv onpepeneHun NpornGoB KOMOHH OAHO3ITaXKHBIX 3A4aHWIA 1 3CTakad OT ropWU30HTanNbHbIX KPAHOBLIX HArpy-
30K pacHETHYIO CXEMY KOMOHH CreayeT NPUHUMAaTh C YY4ETOM YCIOBUIA UX 3aKPEMNEHWUs, CHUTAS, YTO KONOHHA!

a) B 34aHUSIX U KPbITbIX 9CTaKkagax He MMEET ropu3oHTanNeHOrO CMELLEHUS Ha YPOBHE BEPXHEW Onopekl (ecnu no-
KpbITWE He CO3[aeT JKeCTKOro B ropuM3oHTansHoOWM NMOCKOCTN AUCKA, CriedyeT YYMThIBaTk TOPU3CHTaNbHYH NogaTnveocTb
3TOW onopbl);

6) B OTKPbITLIX 3CTakagax paccMaTpUBalT Kak KOHCOrMb.

HK.1.4 Mpu konebaHuAX CTPOUTENBHBIX KOHCTPYKUWA 34aHUA U COOpYXeHWW knaccudpmkauuio Bubpauuwn, Hop-
MUpYEMBIE NapaMeTpbl, UX NPEAENEHO AOMYCTUMbIE 3HAYEHUA B KUMbIX, aAMUHUCTPATUBHO-BbITOBLIX U NPOW3BOACTBEH-
HblX 3daHWAX HeoBxoguMmo ycTaHaBnvMBaTe cornacHo TpebGoBaHWAM COOTBETCTBYHOLWMX AEWCTBYIOLLUMX HOPMaTUBHBLIX
AOKYMEHTOB.

Mpw HanNW4YMW BLICOKOTOYHOTO 0BOPYAOBaHWA W MPUBOPOB, YYBCTBUTENMBHBIX K KONMebaHUAM KOHCTPYKUMIA, Ha KOTO-
pbiX OHW YCTaHOBNeHEI, NpedenbHble 3Ha4eHusi BubponepemelleHuid, BUBpockopocTH, BMOpoyckopeHWs criedyeT onpeae-
NATb B COOTBETCTBUM C 3a4aHUEM Ha NMPOEKTUPOBaHUE.

X.1.5 PacuetHble cutyaumm, Ana KOTOpbIx HeoBxoAMMO onpeaenaTs Nporvbel U NepemMeLLeHs U COOTBETCTBYIO-
LMe UM Harpysku, cnegyet npUHUMaTh B 3aBMCMMOCTU OT TOro, MCXOAA U3 Kakux TpebGoBaHuii NpoBOAAT pacyer.

PacuyeTHan cuTyaums xapakTepusyeTcsl pac4eTHOW CXEMOIN KOHCTPYKLMM, BUAAMMW Harpy3oK, 3Ha4eHuaMu Koaddu-
LUMEHTOB YCnoBuiA paboTel U kOadWLMEHTOB HAgeXKHOCTM, NepedYHeM npeaenbHbIX COCTOSHUIA, KOTOpble criedyeT pac-
cMaTpuBaTh B OaHHON CUTyauuu.

Ecnn pacuyeT npoBogaT vcxods M3 TexHonoruyeckux TpeboBaHuii, pacyeTHas cUTyauus JOMmKHa COOTBETCTBOBATh
AEACTBUIO HArpy3oK, BNMAKLLMX Ha paboTy TexHonorvyeckoro obopyaosaHus.

Ecnn pacuyet npoBogaT uUcxoas M3 KOHCTPYKTUBHLIX TpeboBaHWi, pacdeTHas cuTyauusa LOMKHA COOTBETCTBOBATh
OENCTBUIO Harpy3o0K, KOTopble MOTYT NPUMBECTU K MOBPEXOEHUIO CMEXHbIX 3MIeMEHTOB B pe3ynbsTarte 3HaqMTenbHbIX Npo-
rMboB 1 NepemeLLeHni.

Ecnu pacyet npoBogsaT ucxods U3 dmanonornyeckux TpebosaHuii, pacyeTHas CUTyauus SOMKHa COOTBETCTBOBATh
COCTOSAHWIO, CBA3aHHOMY € KOnebaHWAMW KOHCTPYKLUWIA, U NPY 3TOM HEOBXOOVMO YUUTLIBATbL HArpy3kuy, BNUSIOWNE Ha KO-
nebaHua KOHCTPYKUMIA, orpaHnymMBaemele TpeboBaHusaMM HACTOALWErO cTaHaapTa.

Ecnu pacyeT npoBogAT MCXoas U3 3CTETUKO-NICUXONOrMYecknx TpeboBaHuii, pacdeTHasa cuTyalus JomKHa COOTBET-
CTBOBaTb AEWCTBUIO MOCTOSHHBIX N ANWUTENbHBIX HArpy3o0K.

[ns KOHCTPYKUMIA NOKPBITUIA U MEPEKPLITUA, MPOEKTUPYEMBIX CO CTPOWTENbHBIM MOZBLEMOM MPWU OrpaHUYEHUM Npo-
rmba acTeTuKo-ncuxonornyeckumn TpeboBaHMaMM, onpedensemMblil BEpTUKanbHbliM Npornd cnegyeT yMeHbluaTh Ha pas-
MEp CTPOUTENBHOTO NogbemMa.

HK.1.6 MNMporub anemeHTOB MOKPLITUA W NEPEKPLITUIA, OrpaHUYeHHBIN UCXoaa U3 KOHCTPYKTUBHLIX TpeboBaHWi, He
OOMKEH NPeBbILaTe PACCTOAHWUS (3a30pa) MEXAY HUXHEN NOBEPXHOCTHIO 3TUX ANEMEHTOB U BEPXOM Neperopoaok, BUTpa-
XeW, OKOHHbIX U ABEPHbIX KOPOBOK U APYrMX KOHCTPYKTUBHBIX 31IEMEHTOB, PACMONOKEHHBIX MO4 HECYLLMMUK 3NIeMeHTaMu.

A7 Mpun Hanuuum mexay cTeHamu KanuTanbHbIX Neperopoaok (NpakTU4ecKyW TakoW e BbICOTbl, Kak U CTEHbI)
3HayeHus [ B no3. 2, a Tabnuupl 2.1 cnegyeTt NpUHUMAaTL PABHLIMW PACCTOSHUAM MEXAy BHYTPEHHUMMW NOBEPXHOCTAMU
HeCyLWMX CTEH (MMM KONMOHH) W 3TUMUW NEeperopofkaMu (Mnu Mexay BHYTPEHHUMW MOBEPXHOCTSMUW NEeperopofok, puUcy-
HOK 2K.1).
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a) 3 4 5 6) 3 4 5
o~ / /’/ i, /S /N .
e, ___6_ AT \ ————— L{____/_ N =T
6
M w2 b Ny M n2] ° h2 1 I

a — ofHoul B nponerte; 6 — AByx B nponete; 7 — HecyluMe CTeHbl (MNW KONOHHbI); 2 — KanuTansHble neperopoaku; 3 — nepekpbiTre
(nokpbITWE) A0 NPUNOXEHWUA Harpysku; 4 — nepekpbiTMe (MOKPLITWE) NOCMNEe MPUNOXKEHWA Harpysku; 5 — nuHUKM oTcdeta npornbos;
6 — 3a3op

PucyHok .1 — CxeMbl Ans onpeaeneHuns aHadeHuin [(/y, [y, I3) npu Hanuaum mexay cteHamm
KanutankeHbIX Neperopogok

HK.1.8 Mporubel CTPOMUMBbHBIX KOHCTPYKUWUIA NPU Hanu4Mu noaBecHblX KpaHoBbIX NyTel (cM. Tabnuuy .1, nos. 2,
nepeuncneHne B) cneayeT NPUHUMaTL Kak pasHOCTb Mexay npornéamu fi u f; CMEMXKHbIX GTPOMUIbHBIX KOHCTPYKLWA (pu-
CYHOK 2K.2).

2K.1.9 lopuszoHTankbHbLIe NepeMeLLeHusa Kapkaca crnedyeT onpegensTh B NIOCKOCTM CTEH M Meperopodok, Lenoct-
HOCTb KOTOPLIX AOMKHa BbiTk 0becnevyeHa.

1 — cTponurbHbIE KOHCTPYKLMW;
2 — Banka noABeCHOro KpaHoBoro

nyT; 3 — NOABECHOW KpaH;
4 — ncxoaHoe NoNoXKeHne
CTPONUNLHLIX KOHCTPYKLWIA;

fy — nporv6 Hambonee HarpyxeHHon
CTPONUNBHOA KOHCTPYKLMK;

f, — npornBil CMexHBIX ¢ Hanbonee
HarpymeHHou CTpOnUNbHbIX

KOHCTPYKLIMIA

PucyHok XK.2 — Cxema ans onpefeneHns npornboB cTponNUnbHbBIX KOHCTPYKUMIA NPY HAMUYUK NOABECHLIX
KpaHoBbIX NyTen

H.2 MNpepensHbie Nporudel

X.2.1 BepTukanbHbie npeaenbHble NPorubbl 3aNeMeHTOB KOHCTPYKUUA
BepTtukaneHble npegensHble Nporvbsl 3NeMeHTOB KOHCTPYKUMI M HArpysku, 0T KOTOPbLIX CNEAyeT onpeaensTs Npo-
rnbel, NnpuBeneHsl B Tabnuue XK. 1.

Tabnuya .1 — BepTukarnkeHble npedernbHble NPOrnbbl areMeHTOB KOHCTPYKLUIA

BepTukaneHele
= Mpegbasnaemeie Harpyakn ana onpegeneHvs BepTrKanbHbix
3nemeHTsl KUHCprKLIMM TpeﬁOBaHMﬂ npegenbHble npOFVIGOB
nporuBel f,
1 Banku kpaHoBLIX NyTen NogMOCTOBbIE dusnonorun-
W MOABECHbIE KpaHbl, yNpaensgemble u3 yeckue®)
KabWHbI NpK rpynnax pexumoe padoTbl:
1K-6K 11400
7K 1/500 OT oaHoro KpaHa
8K 11600
2 bankw, depmbl, purenu, NPOroHkl, OcTeTurko-
NITbI, HACTUMbI (BKITKOYaA NonepeyHble MCUXONOrK-
peBpa NNWUT U HACTUIOR): yeckne?)
a) MOKPLITUA U NEPEKPbITUA, OTKPbI- [oCTOAHHBLIE W ANUTENbHbLIE, a Takke
ThiX AN ob3opa, npu nponete /, m: Harpysku, ykasaHHvole B Tabnuue 4, c
/<1 11120 NMOHWXKaKLWWM KO3 dMUMeHTOM, pas-
/=3 11150 HbiM 0,35, 1 cHeroBble Harpy3aKkuy ¢ NoHU-
})awwmum koadduumeHTom, paBHbim 0,5
1=6 1200 . thepny P
[ =24(12) (250
12 36(24) /300
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OkoHYaHue mabnuubi XK. 1

DNEMEHTBI KOHETOVKLIAT MNpeavaensemMbie Bsp;wgiz:::;e Harpyaku ons onpegeneHus BepTUKanNbHbIX
PyKL TpeboBaHnsa pea npornbos
nporube! f,
6) NOKPbLITUIA U NEPeKPbLITUA NpU Hanu- | ®uanonoru- | /{400 unu a/200 | OT ogHoro kpaHa wnu Tenbdepa (Tanu)
Yy TenbdepoB (Tanen), NoaBecHbIX yeckue (MeHbLLEEe Ha ogHOM nyTU
KpaHoB, ynpaenaembix 13 kabuHbl 13 OByx)
B) MepeKpbiTUA, NoABEpPXKEeHHbIX Oen- Hawnbonee HebnaronpusaTHOE W3 crneay-
CTBUIO: IOLLLMX OBYX 3HAYEHWIA:
nepemeLlaembix rpy3oB, MaTtepua- 0,7 NOnMHbIX HOPMAaTUBHBIX 3HAYEHWIA
MNoB, y3rnoB W 3nemMeHTOB 06opyno- 11350 KpaTKOBPEMEHHbIX Harpy3ok Ha nepe-
BaHWA W OPYrux MOABWKHBLIX Harpy- |  duanonoru- KpbITWME UMW Harpy3kuM OT OAHOMO TPaHC-
30K (B TOM Ymcre npu 6e3penscoBom yeckue MOPTHOMO CpeacTBa
HanosibHOM TPAaHCMOPTE), Harpy3ok
OT penbLCOBOro TpaHcnopTa:
Y3KOKOMeWHOoro [/400 OT ogHoOro coctaBa BaroHoB (MNW ogHOWN
UJMpOKOKOﬂeEIHOl'O /500 HanoneHown MaLIJVIHbI) Ha OOHOM MyTH
r) MOKPLITUIA U NEPEKPLITUIA aBTOCTOS- [ToCTOsIHHBIE W OMUTENbHLIE, A TaKKe
HOK B 30aHusx, Npw nponete /, M: Harpyaku, ykasaHHele B Tabrivue 4 c
=6 ¢“3”0”°1r)”' 11200 MOHWXKAIOWMM KO3 PULMEHTOM, paB-
[=12 Heckune 11250 HbiM 0,35, U CHETOBLIE Harpy3Kkv C NOHU-
AOLWMM KO3 UUMEHTOM, paBHbiM 0,5
1224 1/300 = e P
3 OnemeHTbl MecTHUU (Mapliwn, nno- 3cTeTUKO- Te e, 4TO B NO3WLMK 2, NepedncneHme a)
Waak1, Kocoypbl), 6ankoHoB, NOAXUA rcuxornoruye-
ckne?)
®usmonoru- OnpepenstoT B cooTBeTCTBMM C 2K.2.2
Yyeckue
4 lNepembl¥KM U HaBEeCHble CTEHOBLIE 3cTeTmko- Te ke, 4TO B NO3MUMK 2, NepedyncrneHme a)
naHenu Hag OKOHHbIMU WM OABEPHbIMW | Mcuxonoruye-
npoemamu (PUrenu v NporoHbl OCTeKne- ckue
HUS)
1) duanonormyeckue TpeGoBaHUs — aTo TpeGoBaHUsA Mo NPEAOTBPALLIEHIO OLLYLLEHWS Y Mioaei arckomdopTa npu
konebaHusax (cm. XK.2.2).
2) 3cTeTuko-Nouxonornyeckne TpeGosanus — 310 TpeboBaHMA, obecneyeHne KOTOPLIX MPW BU3yanbHOM OCMOTPE
AaeT nogam brnaronpruAaTHOE BNevaTrneHne OT BHELLHEro B1Aa KOHCTPYKLMKW U OLLYLLIEHUE ONacHOCTH.
O6o3Ha4yeHus1, NpUHATLIE B HAcTodAWwen Tabnvue:
| — pacyeTHbIl NPONeT aNeMeHTa KOHCTPYKLWUN;
a — war 6anok unu depm, K KOTOpbIM KPEMATCA NOLOBECHLIE KPAHOBLIE MYTH.
MpumeyvaHus
1 [ns KoHconw BMecTo [ cnegyeT NpUHUMATL YOBOEHHLIN ee BhINeT.
2 [ns npomMexyTodHbIX 3HA4YeHW [ B No3numnn 2, nepevncrneHne a), npegensHble nporubel crnefyeT onpeaensTs
NMHENHON MHTepnonAuKneR, yyuTeiBas TpebosaHua X.1.7.
3 B nosuumu 2, nepedncrneHume a), undpsl, yKasaHHble B ckobkax, cnenyeTt npMHUMaTh Npu BbICOTE MOMELLEHWIA 40
6 M BKITHYWTENBHO.
4 OcobeHHOCTW BbYMCNEHWS NpornboB no no3vumn 2, nepedncnerue 6), ykasaHol B XK.1.8.
5 MMpu orpaHnyeHnU NporuboB ACTETUKO-NCUXONOrMYECKMMIU TpeBoBaHUAMK AOMyCcKaeTea NponeT / npuHUMaTh pag-
HbIM PACCTOAHWIO MEXAY BHYTPEHHUMM NMOBEPXHOCTAMMW HECYLLWX CTEH (MK KOMOHH).

XK.2.2 ®dusumonoruyeckune TpeboBaHusA

[MpenentHble Npornbbl 3NEMEHTOB NepekpbITUiA (6anok, purenei, NNUT), NecTHUL, BankoHOB, NOAXWIA, NOMELLEHMIA
XKUMbIX Y aAMWHUCTPATUBHO-OLITOBLIX U NPOWU3BOACTBEHHLIX 30aHUIA, a Takke BbITOBLIX NOMELLEHMIA NPOU3BOACTBEHHLIX
3gaHuii ucxoan us duanonorndeckux TpeboeaHui (0T nogei, Bo3dyxaawWwmx konebaHus) crnegyeT onpefdenaTs Mo
dopmyne
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g(p+pi+9q)

= ) (K1)
“ 30n? (bp+py+q)

rae g — yckopeHve cBoGOAHOrO NageHus;
P — HOpMaTMBHOE 3Ha4YeHWe Harpy3ku oT niodei, Bo3byxaawwmx konebaHua, npuHMmaemoe no tabnuue XK.2;
Py — Harpyaku Ha nepexpbITUs, NpUHUMaemMsle no Tabnuue X.2;
g — HOPMAaTUBHOE 3HAYEHWE HArpy3kM OT BECA PACCHMTHLIBAEMOrO 3MeMEHTA M ONMPaLLMXCH HA HEro KOHCTPYKLIMIA;
n — yacToTa NPUNOXeHWA Harpy3ku Npu xoasbe YyenoBeka, NpuHUMaeMas no Tabnuue X.2;
b — KkoadhpuLMeHT, NnpuHUMaeMbIin no Tabnuue H.2.

Tabnuya .2 — HopmaTvBHbIE HArpy3ku Ha NepeKpbITUS

MNomelleHns, NnpUHUMaemble
no Tabnuue 4 p, kMa P4, kMa n, Ty b

Mo3amumm 1, 2, Kpome BbITOBLIX 0,25 | MNpuHumatot no Tabnuue 4 ¢ noHwkaw- | 1,5 Q

Mosvumn 3,6 6,7 6 LWMM KOADULMEHTOM, paBHbIM 0,35 125 ;
apa

Mo3numna 2 — GbIToBbLIE 0,5 MpuHumatoT no Tabnuvue 4 c noHwxKar- 1.5 Q

Moavumn 4,6 a,7 a, 9 Wwum KoadbdmumeHTom, paeHbeiM 0,35 125 ;
apa

O6o3Ha4YeHns, NpUHATLIE B Tabnuue:

Q — Bec ogHoro 4yenoeeka, NpUHUMaeMblid paeHeimM 0,8 kH;

o — KoappULMEHT, NpuHMUMaemMbld paBHbiM 1,0 AnNs aneMeHToB, paccyuTbiBaeMbix No HanoyHoi cxeme, 0,5 —
B OCTanbHLIX CNy4Yasx (HanpuMmep, Npy onMpaHuK NuT No TPEM UMW YETLIPEM CTOPOHAaM);

a — war banok, purenen, WWpWHa NnvT (HacTUNOoB), M;

| — pac4eTHbIV NPONEeT aneMeHTa KOHCTPYKLWK, M.

Mpornbel criegyet onpedensTe OT CYMMbl HArpy3oK @40 + py + ¢, rae ¢, — Ko3MOUUNEHT, onpeaenseMbli no qop-
myne (6).

.2.3 lNopu3oHTanbHbIe NpeAenbHbIe NPOrMbbl KOMOHH U TOPMO3HbIX KOHCTPYKUWIA OT KpaHOBLIX Harpy3okK

lopu3oHTankbHbIe NpefenkHble NPorubel KOMOHH 34aHWI, 0BOPYAOBaHHbLIX MOCTOBBIMI KpaHamK, KpaHOBLIX 3cTa-
kag, a Takke 6anok KpaHOBLIX MyTEW U TOPMO3HbIX KOHCTPYKUWIA (Banok unu cepm), cnegyeT npuHUMaThs no tabnuue .3,
HO He MeHee 6 MM.

Mpornbel cnegyeT NpPoBepsThL HA OTMETKE roNoBKW KPaHOBLIX PENbCOB OT CUM TOPMOXEHWS TENEXKN OAHOM KpaHa,
HanpaBneHHbIX NoNepek KpaHoBoro nytu, 6es yyeTta KpeHa yHAaMEHTOB.

Tabnuuya .3 — lNopusoHTanbHble NpedernbHble NPornbsl KOMOHH 30aHWK, 0DopyaoBaHHLIX MOCTOBLIMKW KpaHamu,
KpaHOBbLIX 3cTakag, a Takke Banok KpaHoBLIX MYTEN U TOPMO3HbLIX KOHCTPYKUMIA (6anok unu dpepm)

MpeaensHbie npornbel f,

Mpynnsl pexumMos KOMOHH 6 -
PaBOTLI KPAHOE arOK KPAHOBBIX MyTel ¥ TOPMO3HBIX
2 KOHCTPYKUMK, 30aHNK KU KpaHOBLIX 3CTakan
30aHWIA 1 KPBIThIX KPAHOBBIX OTKPbITBIX KPaHOBbIX (KPBITLIX M OTKDBITBIX)
acrakag acTakan

1K-3K h/500 h/1500 /500
4K-6K h/1000 h/2000 //1000
7TK-8K h/2000 h/2500 /2000

OB6o3Ha4veHus, NpuUHATLIE B Tabnuue:

h — BbIcoTa OT Bepxa hyHAaMeHTa 0 rofoBKM KPaHOBOTO Penbea (ANA OOHOITaXKHbIX 34aHWUIA, KPbITLIX M OTKPLITHLIX
KpaHOBbLIX 3CTakag) Unu paccTosHWe OT OCW PUrens NMEPEKPLITUA 0 rONoBKM KpaHOBOro pernbca (N8 BEPXHUX aTaKen
MHOMO3T&XKHbIX 30aHUI);

| — pac4eTHbIM NPONET aneMeHTa KOHCTPYKUMK (Banku).
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.2.4 TopusoHTanbHLIE NpefenbHble NepemMelleHnsa U NPorudsl 3gaHnii, oTAeNbHbIX 3NeMeHTOB
KOHCTPYKUUWA OT BETPOBOW Harpy3Kku U TeMnepaTypHbIX KNMMMaTU4ecKUX BO3OAeNCTBUNA

K.2.41 Ona 2-ro npedenbHOro cOCTOSHUA rOpU3oHTanbHble nepemelleHna BeckapkacHbiX 30aHWA OT BETPOBLIX
Harpy3oK He orpaHu4MBaloTCA.

K.2.4.2 TopuaoHTanbHble NpeaenbHbie NPornbbl KOMOHH (CTOEK) KapKacHbIX 30aHWA OT TemMrnepaTypHbIX KnuMaTK-
YeCKWUX 1 yCagoyHbIX BO3AENCTBUI cneayeT NPUHUMAaTL PaBHbIMU:

h /150 — npu cTeHax 1 neperopodkax U3 kmpnuya, runcobetoHa, xene3obeToHa U HaBECHbIX NaHernei;

h 200 — npu cTeHax, 0BNULOBaHHLIX 8CTECTBEHHLIM KaMHEM, U3 KepaMu4eckinx Brokos, 13 CTekna (BUTpaxu), rae
h,— BbICOTa 3Taxa, a ANA OAHO3TAXHbIX 30aHWIA C MOCTOBLIMU KpaHaMu — BbICOTa OT Bepxa (pyHaaMeHTa Ao Hvuaa 6anok
KPaHOBOro NyTH.

Mpw aTom TemMnepaTtypHble BO34eWCTBMA crnegyeT npuHuMaTh B6e3 yyeTa CyToYHbIX konebaHuin TemnepaTyp Hapyx-
HOro Bo3dyxa v nepenaga TemnepaTyp OT COMHEYHOW paguaLuu.

Mpw onpeaeneHn ropu3oHTanbHbIX NPOrMBoB OT TEMMEPATYPHBIX KMUMATUYECKMX W YCaaoqHbIX BO3OENCTBUIA KX
3HAYeHWA He credyeT CyMMUpOoBaTh ¢ nporbamu oT BETPOBbLIX HArPY30K W 0T kpeHa dyHAaMeHToB.

XK.2.4.3 TopusoHTanbHble NpefenebHblie NporMbbl KOHCTPYKTUBHEIX 3NEMEHTOB BUTPAXKEN, CTEKNONAKETOB U TOMY
noaoBHbBIX KOHCTPYKLMIA YCTaHaBNMBAKOT HOPMaTUBHBLIMW JOKYMEHTaMK MO UX MPOEKTMPOBaHMIO.
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MpunoxeHune K
(obsAzaTensHoe)

3HauyeHusn npegenbHbIX nporuﬁoB n nepememeﬂuﬁ SQGHHF‘I U UX OTAEeNIbHbIX 2J1IeMEHTOB,
orpaHndyvBaemMblie UCXoasd U3 TEXHONMOTMYECKUX U KOHCTPYKTUBHLIX TpeﬁOBaHMﬁ

n1 BepTHKaﬂbele npepenbHble I'IpOFIi‘IﬁH 3ANeMeHTOB KOHCprKLI,Hﬁ, orpaHu4vMeaemblie MCXoOA
M3 TeXHONOrM4YeCKUX U KOHCTPYKTUBHbIX TpeﬁDBaHMﬁ

1.1.1 BepTukaneHele npegeneHble Npornbel 3NeMeHTOB KOHCTPYKLUMWIA, OrpaHuyvMBaemble MCXoas U3 TeXHonoruye-
CKWX U KOHCTPYKTUBHbLIX TpeboeaHuK, npueedeHsl B Tabnuue A.1.

M.1.2 3azop mexagy HUXKHEN NOBEPXHOCTLIO 3NeMEHTOB MOKPLITUIA U NEPEKPLITUA U BEPXOM NMeperopoiok, pacno-
NOMeHHBIX NoA 3aNeMeHTaMu, He JOomKeH npesbiwaTtb 40 MMm. B Tex cny4vasx, Korga BbIMOMNHeHWE yKkasaHHbIX TpebosaHui
CBAI3@HO C YBEMNWYEHNEM XKECTKOCTW NMOKPLITUIA U NEPEKPLITUA, HEOBXOAMMO KOHCTPYKTUBHBIMW MEPONpUATUAMK n3berate
3TOro yBenuyeHns (Hanpumep, pasMeLleHrem Neperopogok He nog uarnbaemeimu Bankamu, a pAAOM C HUMU).

n.2 rOpMSOHTaanbIe npegenbHble conwxeHnn KpaHOBbIX I'IyTEﬁ OTKPbITLIX 3CTAdKaq, orpaHn4vBaemMbie
Ucxoana U3 TeXHONOrM4YeckKux TpeGDBaHMﬁ

Fopu3oHTanbHble NpenernsHbie CONMKEHUA KPaHOBLIX MYTEN OTKPLITLIX 3CTakag OT rOPU30HTaNbHbLIX U BHELEHTPEH-
HO MPWIOXKEHHBLIX BEPTUKAIbHBIX HArpy3oK OT ofHoro kpaHa (6e3 y4eta kpeHa pyHAaMeHTOB), OrpaHUYMBaEMble UCXOas
13 TEXHONOrMYeCckUx TpeboBaHWiA, crneayeT NpUHUMATE paBHbIMU 20 MM.

.3 NopusoHTanbHble NpederibHble NepemMeLleHMs U NPormbbl 34aHUNA, OTOENbHbIX 3MEMEHTOB
KOHCTPYKLUI U ONMOpP KOHBeWepHLIX ranepeil oT BeTPOBOW Harpy3ku v KpeHa pyHoameHToB

1.3.1 FopuaoHTanbHbIe NpeaenbHbIe NepeEMELLEHNA 30aHWIA, OrpaHUYMBaEMbIE MCXOAA U3 KOHCTPYKTUBHLIX Tpebo-
BaHWi (0BbecrnedYeHre LenoCTHOCTU 3anofHEHWs Kapkaca CTeHaMUW, NeperopoakaMu, OKOHHLIMW U ABEPHBLIMK 3NEeMeHTa-
MW), NpuBedeHbl B Tabnuue W.1. YkasaHusa no onpegeneHnto nepemMeLLeHnii npueeneHsl B 1.3.2.

lopu3oHTanbHBIE NEpEMELLEHNS 30aHWIA cneayeT onpenensTs ¢ Y4EeTOM KpeHa (HepaBHOMEpHbIX ocagok) cdyHaa-
meHTOB. [Npu 3TOM Harpysku oT Beca obopynoBaHusa, Mebenu, Naen, cknagupyemMbix MaTepuanos U U3genuii cnegyet
YYUTEIBATL TOMBKO MPW CMIOWHOM PAaBHOMEPHOM 3arpy>KeHWM BCEX MEPEKPLITUIA MHOTO3TaXHbLIX 34aHWA 9TUMW Harpya-
KamMu (C Y4ETOM WMX CHWXXEHUS B 3aBUCHMOCTUW OT YMCMa 3TakKeW), 32 UCKIKOYEHUEM CMYyYaeB, NPW KOTOPbLIX MO YCITOBUAM
HOpManbHOW 3KcnyaTauun NpegycMaTpuBaeTcs MHOE 3arpyKeHue.

[nsa 30aHmi BeicoTon o0 40 M (M onop KOHBEWEpHbIX ranepen niboii BeICOThI), PACMoNoXeHHbIX B BETPOBbLIX pano-
Hax |-V, kpeH dyHOaMeHTOB, Bbi3blBAEMbI BETPOBOW HAarpy3kon, J0MyCKaeTCs He YYUTbIBaTb.

Tabnuya W.1— lopusoHTanbHble NpegenbHbIE NepeMeLleHns 30aHni

KpenneHue cTeH MNpegencHele
3paHus, CTeHbl M Neperopoaku W Neperopogok nepemMelleHus
K Kapkacy 3gaHua f,
1 MHoroataHble 30aHUA Iboe h/500
2 OguH aTaXk MHOTMO3Ta)HbIX 30aHWIA:
a) cTeHbl M NEPEropoaKkn N3 KMpnu4ya, runcobetoHa, xene3obeToHHbIX NaHenemn HecTkoe h /500
©) cTeHbl, 06NMLOBaHHbLIE ECTECTBEHHLIM KAMHEM, M3 KEpaMUYeCKnX Brnokos HecTkoe h /700
B) CTeHbl U NEPEropofKkM U3 KMpnu4a, runcobeToHa, xene3obeToHHbIX NaHenewu, MNopatnueoe h /300
06NMLOBaHHLIE €CTECTBEHHLIM KAMHEM, U3 KEpaMUYecKux Bnokos
3 OpHoaTakHble 30aHKUA (C CAMOHECYLUMMK CTEHaMK) BLICOTOMN aTaxa hg, M:
<
h,<6
hy=15 Mopatnueoe h/300
h <30

O6o3Ha4eHus, NpUHATLIE B Tabnuue:

h — BbICOTa MHOTO3TaXKHLIX 30aHUIA, paBHAs PAcCTOSAHMIO OT Bepxa yHOaMeHTa 40 OCU pUrens nokpbITUs;

h, — BbICOTa 3Taxa B OAHO3TAXHLIX 30aHWAX, PaBHAA PAcCTOSHWIO OT Bepxa dlyHOameHTa A0 HW3a CTPOMUITbHbLIX
KOHCTPYKUMIA, B MHOTO3TaXKHBIX 30aHMAX: ANA HWKHETD aTaxa — paBHasl pacCToAHWIO OT Bepxa (hyHOaMeHTa 40 OCK
pUrens NepeKkpeITHs; ANA 0CTamNbHbIX 3TAKEN — paBHAA PacCTOAHMI0 MEXAY OCAMM CMEXHBIX purenen.

MpumevyaHwus

1 [na BepXHUX aTaKeW MHOrO3TaXKHBIX 30aHWIA, NPOEKTUPYEMBIX C MCNOMb30BAHUEM IMEMEHTOB MOKPBLITWI O4HO-
3TaXHbIX 30aHNIA, TOPU30HTamNbHbIE NPedenbHble NepeMeLleHns cnegyet NPUHUMaTh TaKUMM XKe, Kak Ans OQHOATaKHbIX
3naHmid. [p1 aTOM BbICOTY BEPXHETO aTaa h, NPUHUMAKT OT OCK PUTens MEXOYaTaXHOIo NepexkpbITUA 00 H13a CTPO-
MUIMBHBIX KOHCTPYKUWIA.
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OkoHYaHue mabnuusi V.1

2 K nopgatnvBbiM KpenneHnsam OTHOCATCA KPenneHns CTeH WK Neperopodok K KapKacy, He MpensaTCcTBYHLLME CMe-
LeHWio Kapkaca (be3 nepefayv Ha CTeHbl UMK NEPEropoaky YCUNuiA, CNOCoBHBIX BeI3BATh NMOBPEXAEHWSA KOHCTPYKTMB-
HbIX 3NIEMEHTOB); K KECTKMM — KPEnneHns, NPensaTCTBYIOWMNE B3aMMHbBIM CMELLEHNSAM KapKaca, CTEeH UK Neperopoaok.

3 [Ons ogHO3TaXHbIX 30aHWA C HABECHBIMW CTEHAMW (8 TaKKe NpW OTCYTCTBUM KECTKOro ANCKA NOKPBITWSA) U MHOMO-
3TaXHbIX ATAKEPOK NPOMBILUMNEHHbLIX 30aHWIA NpefenbHble NnepemMeLleHns aonyckaeTtcs ysenuyuusats Ha 30 % (Ho npu-
HUMaTk He Bonee h /150 B Npegenax KaxOoro ataxa).

.3.2 lNpw cBA3EBbLIX KapKkacax MHOroaTa)KHbIX 30aHKi BolcoTon Gonee 40 M Nepekoc aTa)KHbIX AYeEeK, NMPUMbIKal-
LUMX K AnacbparmMam }ecTKoCTW, paBHbIf f,/h  + fy/l (pucyHok W.1), He pomkeH npeseiwaTs (cM. Tabnuuy K.1): 1/500 — ans
nosuuuu 2, nepeducnerue a), 1/700 — anga nosuuun 2, nepedncnendue 6), u 1/300 ong nosvumu 2, nepeducrneHue B).

_=_‘f1

1 2 ‘

"' — — — 1 “n

I I Jlm

| | =

L [ | Y
| 1
| |
| |
B |

1 — aunadparMbl XeCTKOCTH, 2 — 3TaXKHbIE S4YelKu;
== == == — UCXO[HARA CXEMA KapKaca [0 NPUMNOXKEHUS Harpy3ku

PucyHok 1.1 — Cxema nepekoca aTaXKHbIX A4eek, NPUMBIKaLWLKMX K anadparmMam XecTkocTy
B 34aHWAX CO CBA3EBbIM KapKacom

1.3.3 Nopu3oHTanbHbIE NpedensHele Npornbbl CToeK K pyurenen haxeepka, a Takke HaBeCHbIX CTEHOBbIX NaHenen
OT BETPOBOWN HArpy3ky, orpaHu4MBaeMble MCXOAA U3 KOHCTPYKTMBHBIX TpeGoBaHWiA, credyeT npuHUMaTe paBHeivu [/200,
roe [ — pacyeTHbI NPoneT CTOEK UMK NaHenen.

W1.3.4 Topu3aoHTankbHble NpedenbHble Nporubel onop KOHBEWEpPHLIX ranepei oT BETPOBLIX HArpy3okK, orpaHu4uBa-
eMble UCXoaa U3 TeXHonorndeckux TpebGoBaHui, cnegyeT NpUuHKMMaTL paBHeiMKU h/250, roe h — BbICOTa onop OT Bepxa
dhyHOameHTa o Hu3a dpepm unv banok.

W.4 MNpegenbHble BbIrMObI 3NEMEHTOB MeXAY3TAXHbIX NepPeKpbITUA OT YCUNUKA NpegBapUTenbLHOro
obxKaTna

MpenenbHbie BoIrMOLI f, ANEMEHTOB MEXOYITAKHBIX NEePeKPbITUA, OrpaHMIMBaEMbIe UCXO4A M3 KOHCTPYKTUBHBIX
TpeboBaHui, crnegyet NpUHMMAaTh paBHbiMU 15 MM npu /<3 M 1 40 Mv — npu [ 2 12 M (ANA NPOMEXKYTOUHBIX 3HAYEHWIA [
npegdenksHble BeirMbbl criegyeT onpeaensTe NMHENHON MHTEPNONALMER).

Beirvbel f cnegyeT onpenenaTk OT YCUNWMA NpegBaputensHoro o6xaTtus, coDCTBEHHOrO Beca 3NeMEHTOBR NEPEKPLI-
TWUIA U Beca nona.
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MpunoxeHune K
(o6azaTenbHoe)

MeToguka pac4yeTa COOpy)KEHWI‘;! Ha BO3,E|EI‘;ICTBHS|, COOTBETCTBYHOLWNE KOHTPONMbHOMY
3eMneTpAaceHUO, BO BpeMEHHOﬁ obnactu c npuMeHeHUeM MHCTPYMeHTanbHbIX
N CUHTE3UPOBAaHHbIX aKkceneporpamMmm

K.1 TNpw BbINONHEHUKX pacyYeTOB COOPYXKEHWUN C YYETOM CEMCMNYECKMX BO3AEWCTBUIA creqyeT NPUMEHATL OBe pac-
YeTHbIe CUTyauunu:

- CeCMUYECKME Harpy3ku COOTBETCTBYIOT P3;

- CeMCMUYEecKUe Harpysku cooTBeTCTBYHOT K3.

Ha penctere K3 paccyuTbiBalOT 3aKOHCTPYMPOBaHHbIE MO pe3ynbratam P3 cedeHns n anemeHTbl 34aHMs, COopy-
weHud. Llenbto pacyetos Ha genictere K3 sBnaeTcA oueHKa 06LWen yCTOMYMBOCTH, HEM3MEHAEMOCTWN, OGHOPOAHOCTH KOH-
CTPYKLUWIA COOPYHEHWSA, 4OMYCTUMOCTI YPOBHS YCKOPEHWI, MepeMeLLeHWiA, CKOPOCTEeW B aNeMeHTaXx 34aHus, COOPYKeHUS,
CNocoBHOCTN KOHCTPYKUMIA 30aHMA K NepepacnpegeneHnio BHELHEro CeMCMMYeCcKoro Bo34encTens 3a cyeT hopMUpoBa-
HWSA NNACTUHECKUX LUAPHWPOB W MHbIX HEMWHEWHBIX 3chhEKTOB.

Pacuetkl no nepevvcneruio 6) cnegyeT NpUMEHATE ANA 343aHWIA U COOPYKEHWIA, NEPEYMCNEHHBIX B No3uumax 1 m 2
Tabnuubl 30.

K.2 [Mpw BLINOMHEHWX PacYEeTOBR NO YPoBHAM P3 1 K3 npuHUMaOT OgHY KapTy CEMCMUYHOCTW panroHa CTPOWUTENb-
cTBa B cooTBeTcTBMM € 18.3.

K.3 lMpw BbINONHEHWW pacyeToB, coOTBETCTBYOWMX K3, ¢ NpUMEHEHUEM WHCTPYMEHTaNbBHbIX UMW CUHTE3UPOBAH-
HbIX aKceneporpamm crieqyeT 3a4aBaTh KeCTKOCTHbIE XapakTepUCTMKN KOHCTPYKUMIA 30aHNsA, COOTBETCTBYIOLLME MPOrHO-
3UpyeMOMY UK Ha3Ha4yaeMoMy YPOBHIO AedhOpMUPOBAHUS UMK NOBPEXAEHWS ero 3NeMeHToB. Y4eT HENMHeNHOro xapak-
Tepa 3aBUCUMOCTI MEXAY BENWYWNHON BHELLHEro Bo3aencTeus U gecdopMaumaMu (nepeMelleHuaMm) KOHCTPYKLUWIA MOXET
ObITb BLINOMHEH KaK NyTem NpAMOoro 3agaHus avarpaMmmel AeopMUpoBaHns, Tak U C NpUMEHeHUEM pasnuMyHbIX cnocoboB
nvHeapwu3auun. [1na pac4etoB BO BpeMeHHOW 06nacTu MakcumarbHble aMinuTyabl MHCTRYMEHTaNbHbBIX UM CUHTE3MPO-
BaHHbIX YCKOPEHW B YPOBHE OCHOBAHUSA COOPYXEHWS crieqyeT npuHMMaTh He MeHee 1,0; 2,0 unu 4,0 M/c? npu ceicMuy-
HOCTW NNOLWaAoK CTpoUTENLCTBA 7, 8 M 9 GannoB COOTBETCTBEHHO U YMHOXaTb Ha KoadhduumneHT Ky no Tabnuue 30.

B pacuyeTax c y4eToMm Harpy3ok, cooTBeTcTByloWMX K3, Bo BpeMeHHOn obnacTtu cnefyeT npuHUMaTh KOadUUUEHT
Ky=1.

K.4 lNpwu pacdeTtax Bo BpeMeHHOW obnactu, cooteeTcTBYOWMX K3, € NpUMEHeHneM MHCTPYMEHTANbHbLIX UMK CUH-
Te3MPOBaHHbLIX akceneporpaMm paccMaTpyMBaT BbiHYXOEHHbIe KonebaHnsa cucTeMbl Nog, BNUSHWEM BHELUHero Bosgen-
cTBuA. PewwatoT 3agadvy evaa

MU +CU +KU = F(t), (K.1)

roe K — marpuLa XeCTKOCTU CUCTEMBI;
M — matpuua macc;
C — wmartpuua gemMnupoBaHus;
U — BeKTop nepeMeLleHni;
F(t) — BEeKTOp y3NnOBbIX CUI, XapaKTepuayLIUA BHELLHEeE OMHAMUYEeCKOoe BO3OeNCTEME.

PacuyeTsl cnefyeT BLINOMHATE C MPUMEHEHWEM akceneporpaMm, pazpaboTaHHbIX UMW afanTUPOBaHHbLIX ANsS nho-
WanKn CTpOWMTENLCTBA, a TakkKe C Y4EeTOM BO3MOXKHOCTA PAa3BUTMA B 3MIEMEHTAxX Heynpyrux aetopMaluin 1 NoKanbHbIX
XPYMKUX pa3pyLUEHUIA C UCNOoMb30BaHMEM anpobypoBaHHbIX NPOrpamMMHbIX KOMMMEKCOB.

K.5 [Ins onpeneneHus CEMCMWUYECKUX BO3OEWCTBUIA OOMNYCKAETCA WUCMOMNb30BATh MEPEYUCTEHHBIE HUKE METOAbI
UINA X KOMBMHALWIK, KOTOPbIE MOXHO 0OBLEAMHUTE B TP OCHOBHLIE MPYMMbI:

K.5.1 MeTtogbl, nCnonb3yoLLMe 3annuc CUMbHbIX 3EMMNETPACEHNA MaKCHMarbHOTO Pac4EeTHOrO YPOBHA, UMEBLUMX
MECTO Ha MIoLLaaKe, U UMELLMECS aHANOroBbIe 3anucK CUMbHBLIX 3EMMNETPACEHUNA.

K.5.2 MeTogbl, OCHOBaHHble Ha MOAenax pasnoma:

- TEOPEeTMYECKMIA METOL;

- NONY3aMMNUPUYECKUA METOS,.

K.5.3 MeTogpl, Mcnonb3yiowme cTaHgapTHbIE CNEKTPbI:

- MeToAbl CUHTE3MPOBAHWUSA PACYETHBLIX aKCENeporpamMm M CNeKkTpoB AEACTBUA C YCTAHOBMEHHBIMUW OLLEHKaMu napa-
METPOB ABWMKEHWIA rPYHTA NpK pacyeTHbIX BO3AEUCTBUAX BO BPEMEHHOW W (MNK) CNeKkTpansHoW dopme.

K.6 Cencmuyeckve BO3OENCTBUA B 3aBUCUMOCTY OT CTEMNEHWU U3Y4EHHOCTM CEMCMOTEKTOHUYECKUX U TPYHTOBLIX yC-
NOBUIA NnoLwiagku MoryT BeiTe onpeaeneHs NiobbiM 13 METOAOB UMM HECKOMNBKUMUW METOAaMW OAHOBPEMEHHO: HOPMAaTUB-
HbIM, 3MMUPUYECKUM, MONYIMMUPUYECKUM WU aHanuTuyecknm. [JomkHbl ObiTb nonyveHsl Hanbonee BEPOATHLIE 3HAYEHWSA
napameTpoB CENCMUYECKMX BO3AENCTBUIA M OLIEHKA UX HeonpeaeneHHOCTU. [pUMEHMMOCTbL KaXK4oro M3 NCNonb30BaHHbIX
METOJOB J0MmKHa ObITe 0B0CHOBaHA.
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K.7 Mpwn BuiGope MeTOAOB OnpeaeneHnsa CeMCMUYEecKMX KonebaHuii rpyHTa Ansa NPoeKTHLIX OCHOB credyeTt otha-
BaTb NPeanoyYTEHWE 3IMMUPUYECKOMY METOAY, MCNONB3YLEMY 3arNWCK CUMBbHBIX OBWMKEHWA OT 3eMMNETPACEHWIA Ha Nno-
LaAKe MakcUManbHOro pacyeTHOro YPOBHS, MOCKONBKY OHU Hanbonee yAOBNETBOPAIOT peansHOW NnoLake.

K.8 lMpumeHeHWe NonyaMnupUYecKkoro MeTofa NpeanoyTMTeNnsHO B Criyyae OTCYTCTBUA 3anuceil CUMbHBIX ABUKe-
HWIA, HO MPW HANWYMK SaHHBIX O NapamMeTpax pPasnoma u pacnpedeneHn CKOPoCTern MeXxay pasnoMoM W Mo aaKown.

K.9 TeopeTtunyecknii meTog cnegyet NPUMEHAThL NPU HANWMYUK 3anncK OBWXKEHUW Ha nnoLwagke npy cnabbix 3emne-
TPACEHMSAX, a Takke NapamMeTpoB pa3nomMa, reHepupytowero P3.

K.10 HopmaTuBHbIN MeTog NPMMEHSETCS NPy orpaHUYeHHON CeMCMOoNornyeckon nHopmMaynm o nNnoLaake cTpou-
TenbLCTBA, TakoW kak mariutyaa P3 u pacctosHue oo odara. B atom meToge ceicMyyeckre BO3AENCTBUS CUHTE3UPYHOTCA
Nno cTaHOapTHOMY CNEKTPY peakuuy UMy CreKkTpanbHOW MoTHOCTW, NPOAOMKUTENBHOCTM U orMbatowein, 3aBucaLLEen oT
BpPEMEHM.

K.11 AHanuTU4eckuid MeToq NPUMEHSETCA B Crydae OTCYTCTBMSA KOHKPETHOW MHGbopMauun o nnowanke. JaHHbIi
MEeTO[ peKoMeHayeTcs AN orpaHUYeHHOro MPUMEHEHNUS 1 NoNy4eHWs NpeaBapuTeNbHbIX OLEHOK.

K.12 Ceiicmudeckue konebaHua MoryT 6blTe NpeacTaBneHbl B BUAE 3annceil YCKoOpeHUs rpyHTa BO BpEMEHU U Co-
OTBETCTBYIOLLUMW NapaMeTpamMm (CKOPOCTbIO 1 NepeMeLLeHnem).

K.13 Ecnu ons pacyeta TpebyeTca NpoOCTpaHCTBEHHAR MOAENb COOPYKEeHWUs, CeMcMUYeckne KonebaHusa OormKHbI
COCTOATh 13 TPEeX OOHOBPEMEHHO AeWCTBYOLWMX akceneporpamm. OgHa v Ta e akceneporpamma He MOXeT BbITb NCnorb-
30BaHa OJHOBPEMEHHO BAOMNb 000X rOPM30OHTaNbHBIX HaMnpaBneHWi.

K.14 B 3aBMCMMOCTK OT Xapaktepa NpUMeHeHUs U hakTU4YecKu uMmeroLleincs MHdopmauny onucaHue cermcmMmuye-
CKOro BO3OEWCTBMS MOXET BbITh BbIMONHEHO C UCMOMNB30BaHMEM MCKYCCTBEHHBIX akceneporpamm (cm. K.15), a Takke 3a-
NMUCaHHLIX UMM CUHTE3UPOBaHHEIX akceneporpamm (cm. K.19).

K.15 WckyccTBeHHbIE akceneporpaMmbl OOMKHbI BbITe CO3aaHbl TakMMm obpasom, 4Tobel COOTBETCTBOBATEL hopMe
YMPYroro cnekTpa OTKNMKa MaKCUMarbHbIX YCKOPEHWIA AN COOTBETCTBYIOLLMX KaTeropuia rpyHTa No CeMCMUYeCKUM CBOIA-
CTBaM AN BA3KOro 3aTyxaHus 5 % kputudeckoro (& = 5 %).

K.16 TpopomknTensHOCTL akceneporpaMm AomKkHa COOTBETCTBOBATE MarHUTYAe U APYrUM BaXKHbLIM napameTpam
cecMM4eckoro cobeiTus, nexallM B OCHOBE YCTAHOBMNEHUA PACYETHOTO MaKCUMAanbHOTO YCKOPEHUS dgq.

K.17 Ecnu oTcyTCTBYHOT AaHHbIe, XapakTepHble A KOHKDETHOW NoLanKki, MUHUMAarbHas NPOAoIKUTENBHOCTb T,
YyCTaHOBMBLLENCH HYacTy akceneporpaMm omkHa paeHaTees 10 c.

K.18 Habop nckyccTBeHHbIX akceneporpaMmm OOSBKeH COOTBeTCTBOBaThL TpeboBaHuam K.18.1—K.18.3:

K.18.1 CneayeT ucnone3oBaTb HE MeHee Tpex akceneporpamMmm.

K.18.2 CpenHee 3Ha4eHWe CneKTparbHbIX YCKOPEHWA HYNeBoro nepuoda (BblHUCMEHHOE No OTAENbHbIM 3anucsam
konebaHnii BO BpeMeHW) He OOMKHO BblTb MeHbLUe 3HaqYeHus A - B; Ana paccMaTpyuBaeMoi NNoLwanku.

K.18.3 B gnanasone nepuonos ot 0,27, go 2T, rae T, — ocHoBHOW Nepuog konebaHuii coopyKeHns B Hanpasne-
HWUK, ANa KOToporo ByAeT NMPUMEHATBECA akceneporpamMmma, HW O4HO CpefHee 3Ha4YeHne YNpyroro crekTpa oTKNuKa ¢ 3aTy-
XaHweM 5 %, BblYMCNIEHHOE MO BCEM 3anncsim KonebdaHuii Bo BpeMeHW, He [ormkHO BbiTe meHble 90 % cooTBeTcTBylOLWErD
3HaYeHWa YNpYroro cnekTpa oTKNuWKa ¢ 3atyxanvem 5 %.

K.19 3anucaHHble unv CUHTE3WPOBaHHLIE akceneporpamMmmesl MOryT MPUMEHATECSA C MCMONb30BaHUEM hn3N4ecko-
ro MOOENUPOBaHUA MEXaHW3MOB UCTOYHUKE, ANULEHTParNbHOMO PacCcTOAHWUA U NYTW NPOXOXOEHUS CENCMUYECKOW BOMHBbI
Yyepea rpyHTbl NPY YCNOBWUM, HTO 3anucK pa3paboTaHbl C y4eTOM CENCMOreHHbIX CBOMCTB MCTOYHUKA BO3OEWNCTBUS U IPyH-
TOBbIX YCMOBWI, XapaKkTepHbIX ANA NNowaakv, a X 3Ha4eHuss HOPMUPOBAaHbI K 3HAYEHWIO agr ANS paccmarpnsaemoro
paioHa.

K.20 AHanua cBOWCTB rpyHTa Ha BO3MOXHOe yBenunyeHne apheKToB npyM cecMUYeckux Bo3gencTBUAX U NPOBEPKY
AMHaMWUYECKON YCTOWYMBOCTU CKIMOHA cneayeT NpoBoAWTe B COOTBETCTBUM ¢ TpeGoBaHWAMW HOPMAaTUBHBIX JOKYMEHTOR
rocynapcTe — uneros EASCT).

K.21 Wcnone3ayemblit Habop 3anucaHHbIX UMM CUHTE3WPOBaHHbIX akceneporpaMmm JoMmKeH COOTBETCTBOBaTL Tpebo-
BaHuaM K.15.

K.22 Celicmudeckue konebaHWa rpyHTa Ha nnowaake 3aBUCAT OT CNeayowmxX OCHOBHEIX hakToOpoB:

- MONOKEHUA aKTMBHLIX Pa3noOMOB W UX NapaMeTpoB (4nuHa, rmybuHa 3anoxeHus, HanpaBneHue OBUKEHWS, CKO-
pPOCTb ABMXKEHUS);

- MOMNOXKEHUA 30H BO3MOXHbIX 04aros 3eMNETPACEHUA 1 UX napamMeTpoB (MakcuMansHaa MmarHutyaa, rmybuHa oya-
ra, MexaH1u3m o4ara, napameTpbl CeNCMUHECKOTo PeXnmMa);

- yaaneHusi Nnowankn oT UeHTpa akTMBHOMO pas3fnoma Mk 30HbI BO3MOXHBIX 04aroB 3eMNeTPsACEeHW;

- XapakTepuCTUKN 3aTyxaHWA MHTEHCUMBHOCTKU CEMCMUYECKUX BOMH U U3MEHEHWS CMeKTpanbHOro coctaea koneba-
HWIA Ha NyTW pacnpocTpaHeHus konebGaHui oT NOTeHUManbHOro o4ara 3eMneTpACeHUst A0 NNOLWaaku;

- CEACMUYECKUX XapaKTEPUCTUK IPYHTOBLIX YCNOBWIA NNOLWAAKKM (CKOPOCTE PACNpOCTPaHEHUs NONepeYHbIX CENCMU-
YeCKWUX BOMH, MX KoadprumeHThl AemMndrpoBaHns, NNOTHOCTE M MOLLHOCTE CIOEB rPyHTa).

MpumMeyaHe — AKTUMBHBIN PasnoM — TEKTOHWYECKOe HapyLueHWe C NpW3HakaMu NOCTOAHHBIX MW NepUoau-
YecKkux nepemMelleHnn BopToB paznoma B No3gHeM nnencToleHe — ronoueHe (3a nocnegHue ~ 100000 neTt), BenuyvHa

1) B Poceuiickoin ®enepauuu geiictayeT CM 22.13330 «CHuM 2.02.01-83* OcHOBaHWS 30aHUIA U COOPYHKEHMIAY .
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(CKOpOCTb) KOTOPLIX TAKOBA, YTO OHAa NMpeAcTaBMseT ONacHOCTb AN COOPYKeHWIA KM TpebyeT cneumnanbHbIX KOHCTPYKTUB-
HbIX U (MNW) KOMMNOHOBOYHLIX MEpONpUATUIA Ana oBecneveHns nx 6esonacHocTH.

K.23 WcxogHble cericMmuyeckne konebaHua rpyHTa AomkHbl BbITh NONyYeHkbl C Y4ETOM KOHKPETHBIX CEMCMOTEKTOHU-
YEeCKWX MPYHTOBLIX YCIIOBUIA MITOLLAAKN.

K.24 [omkHbl ObITb ONpedeneHsbl ABe OPTOroHarnbHble rOpU3oHTaNbHbIE M O4HA BEPTUKaNbHaaA KOMMOHEHTLI Kone-
GaHun rpyHTa.

K.25 MakcumanbHble 3Ha4yeHWsi napameTpoB celcMuYeckux konebaHui rpyHTa cnegyeT onpenenaTe No pesynesra-
Tam CMP Ha nnowapke cTpouTenscTBa.

K.26 B kauectBe McTovHMKa (pyHKUMIA [pyrHA) Npn MoOenMpoBaHUM Pac4YeTHOro CEMCMNYECKOro BO3OeNCcTBUS He-
06X04MMO MPUHSATE LUMPOKONOMOCHBIE NPOLECCHI, OTPaXKalLWNe CTENEHb HEONPEOENEHHOCTH JOMUHUPYIOLLMX YacToT UC-
XOOHOro CEMCMMYECKOro KonebaHus.

K.27 MNpu CUHTE3MPOBAHUKM TPEXKOMMOHEHTHLIX akcerneporpaMm Heobxonoumo obecnedmBaTh MX CTATUCTUYECKYHO
HezaBUCUMOCTb. [lBe akceneporpaMmbl CHMTAKTCH CTATUCTUYECKM HE3ABUCUMbLIMMW, ecrii abconioTHoe 3Ha4YeHne Koad-
thuumeHTa Koppenaunm p 4, He npeseiwaet 0,3

e =[(x1—m1)(x2—m2)), (K1)

roe mq v my, — MareMaTuieckue oxuaaHus yHKLUA X4 U Xy;
G4 W G, — GTaHAAPTHLIE OTKMOHEHUS YHKLIUA X, 1 X,
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Bubnuorpadun

[11 MSK-64 llUkana ceicMWU4EeCKON NHTEHCMBHOCTH
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YOK 624.07:006.354 MKC 75.200

KnioyeBbie cnoea: MarucTpansHbii TpyGonpoBoa AnA TPaHCNopTUPOBKA HedTH U HedTeNnpoayKTOB, NPOEKTH-
poBaHwe, 3gaHue, COOPYKeHWe, HarpysKku, BO3AencTBNe, CEACMUYHOCTD
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