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BBeaeHue

Hacroawwii crangapt pa3paboTaH C uenbio NOBbILLEHUSI CENCMOCTONKOCTU NMPOEKTUPYEMbIX, BHOBb W3-
roTaBNMBAEMbIX U PEKOHCTPYMPYEMBIX COCYA0B U annaparoB, NPUMEHAEMbIX B XUMUYECKON, HedbTEXUMUYe-
CKOW, HedbTenepepabarbiBatoLei, HedTerasoBoM U CMEXHbIX OTPACHAX NPOMBILLIIEHHOCTU, PACMONOXEHHbIX
Ha nnoLagkax ¢ CeMCMUYHOCTLIO 7—9 Bannos no wkane MSK-64.

HacToawuin ctaHgapt npeaHasHayvyeH Ansa opraHu3auunin, ocyLLeCTBRAAIOLWMUX NPOEKTUPOBAHUE COCYA0B U
annapartos, a TakkKe NPOeKTUPOBaHNE CTPOUTENbHbIX KOHCTPYKLUMIA U PYHAAMEHTOB NOA COCYAbl M annaparbl.
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HAUMNOHANBHBLIN CTAHBAPT POCCUUCKOWN PEQEPALUMN

Cocypbl 1 annaparbl
HOPMbI U METOObI PACHETA HA NMPOYHOCTb
PacyeTt Ha celicMUYeCcKkue BO3AeNCTBUSA

Vessels and apparatus. Stress analysis code. Seismic analysis

Dara BBeaeHua — 2014—05—01

1 ObnacTb NpUMeHeHus1

HacToswmin cTaHAapT yCTaHaBMMBAET HOPMbl U METOAbI OMPEAENEeHUs pacHETHbLIX YCUNURA, a Takke
OLIEHKU MPOYHOCTU M YCTOWYMBOCTHM OT CECMUYECKMX BO3AENCTBUIA ANA COCYA0B U annaparos (aanee — co-
Cyabl) U3 YIMEPOAUCTBIX U NTETMPOBAaHHbLIX CTanel, LUBETHLIX METANMOB (aniOMUHWA, MEAU, TUTAHA M UX ChNna-
BOB), NPUMEHSIEMBIX B XMMUYECKON, HedpTexnmMmuyeckoii, HedTenepepabarbiBaloLen, HedprerazoBol n cmex-
HbIX OTpacnaX NPOMbILUNEHHOCTU, paboTaloWmMX Nog BHYTPEHHUM U3OLITOUHBIM AABNEHMEM, BAKYyMOM UNK
Hapy>XHbIM JaBNEHUEM U PACMONOXKEHHbIX HA NNOLWAAKAX C CEHCMUYHOCTLIO 7—9 6annos no wkane MSK-64.

HacTosawumit cTaHaapT He pacnpoCTpaHseTcs Ha TPyObl M TPYOHbIE peLueTkn KOXyXoTpyB4aTbix Tenmno-
0BMeHHbIX annapartoB, annaparbl KOFMIOHHOTO TUNA U BEPTUKANbHbIE Pe3epByapsl.

Hacrosiwuii ctaHaapT npumeHsaoT coBMectHo ¢ FTOCT P 52857.1—TOCT P 52857.11.

2 HopmatuBHbIe CCbIFIKU

B HacTosiLem cTaHaapTe UCMONb30BaHbl HOPMATUBHBLIE CCbIMKKU HA CNeAyioLwmne CTaHaapThl:

FOCT P 51273 Cocyabl u annapartbl. HopMbl U MeTOAbI pacyeTa Ha NPOYHOCTL. OnpeaeneHue pacyer-
HbIX YCUNUIA ANsi annapaToB KONTIOHHOTO TUMNAa OT BETPOBbLIX HArPy30K U CENCMUYECKNX BO3AENCTBUIA

FOCT P 51274 Cocyabl u annaparbl. Annaparbl KOFIOHHOTO TMna. HopMbl 1 METOAbLI pacyeTa Ha NpPoY-
HOCTb

FOCT P 52857.1 Cocyabl u annapartbl. HOpMbl M METOABI pacyHeTa Ha NPoYHOCTL. Obwme TpeboBaHus

FOCT P 52857.2 Cocyabl n annapatbl. HOpmbl u MeTOAbI pacyeTa Ha NPOYHOCTL. PacyeT uunuuapuye-
CKMX U KOHUYECKUX 06e4vaek, BbIMyKmbIX U NIOCKMX AHULL U KPbILLEK

FOCT P 52857.3 Cocyabl v annapatbl. HOpMbl 1 METOABI pacyeTa Ha NPOYHOCTL. YKpenneHue oTeep-
CTWii B oBevaiikax U JHULLAX NpU BHYTPEHHEM U BHELLHEM AaBrieHusx. PacyeT Ha NpouYHOCTL 06evaek n AHNULY,
npu BHELUHWX CTAaTUYECKMX Harpy3kax Ha LTyuep

FOCT P 52857.4 Cocyabl 1 annapatbl. HOpMbl U METOALI pacyeTa Ha NPOYHOCTbL. Pacyer Ha NPOYHOCTL
U TepMETUYHOCTb (hraHLEeBbIX COEAUHEHUN

FOCT P 52857.5 Cocyabl n annapartsl. HOpMbl U METOAbI pacdeTa Ha npovHoCTb. PacyeT oGevaek u
OHWLL OT BO3AENCTBUS ONOPHbLIX HArpy3okK

FOCT P 52857.6 Cocyabl 1 annapatbl. HOpMbl U MeTOAbI pacdeTa Ha NPOYHOCTb. PacyeT Ha NpoYHOCTb
npy ManoLMKIoBbIX Harpy3kax

FOCT P 52857.7 Cocyabl 1 annapatbl. HOpMbl 1 METOABI pacyeTa Ha NPOYHOCTb. TennooBMeEHHbIe an-
naparbl

FOCT P 52857.8 Cocyabl 1 annapatbl. HOpmbl 1 METOABI pacyeTa Ha NpPovHOCTh. Cocyabl U annapartsl
¢ pybaLukamm

M3paHue ocpuumansHoe
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MOCT P 52857.9 Cocyabl n annapatbl. HopMbl U1 METOALI pacyeTa Ha NPOYHOCTL. OnpeaeneHue Hanps-
JKEHWI B MECTaX NepeceYeHuii LUTYLepoB ¢ oGevaikaMn U AHWULWAaMKN NPU BO3AENCTBUM AABNEHUA U BHELWHNX
Harpy3oK Ha wryuep

FOCT P 52857.10 Cocyabl n annapatbl. HopMbl U METOALI pacyeTa Ha NPoYHOCTL. CoCybl U annaparsl,
paboTalome ¢ CepoBOAOPOAHBIMU Cpedamm

MOCT P 52857.11 Cocyabl u annaparbl. HOpMbl 1 MeTOAbI pacdeTa Ha NnpoyHOCTb. MeToa pacyeTa Ha
NPOYHOCTL 06e4aeKk M AHUL C YH4ETOM CMELLEHUS KPOMOK CBaPHbIX COEAUHEHUM, YITIOBAaTOCTU U HEKPYINOCTU
obevaek

FOCT 30546.1 O6wue TpeboBaHus K MaLLMHaM, Npubopam U APYruM TEXHUYECKUM U3AENUAM U METOAbI
pacyeTa nx CnoXHbIX KOHCTPYKLIMIA B YaCTU CEACMOCTOMKOCTH

MpumedaHue —Npu NoNb30BaHUN HACTOALLMM CTaHZAPTOM Lienecoobpa3Ho NpoBepUTL AeACTBUE CCbINOYHBIX
CTaHAapToB B MHOPMAaLIMOHHOM cucTeme obLLero nonb3oBaHus — Ha oduLmansHom caitTe deiepasibHOro areHTcTea no
TEXHUYECKOMY perynupoBaHuio 1 METPONornu B ceTn MHTEpHET UK no exerogHomMy MHGOpMaLIMOHHOMY YKasaTernto «Ha-
LiMoHanbHble CTaHAapTbI», KOTOPLIA ONyBrMKoBaH NO COCTOSHUIO Ha 1 AHBaps TeKyLlero roga, U No BbiNyckam exeMecsy-
HOro MHOPMAaLIMOHHOrO yKasaTtens «HaunoHaneHble cTaHAapTbi» 3a TeKYLUWiA rog. Ecnu 3aMeHeH cChbiNoYHbIi cTaHaapT,
Ha KOTOpbI AaHa HeAaTUpoBaHHanA Ccbifka, TO PeKOMeHAYETCS UCNoMb30BaTh [EeCTBYIOLLYI0 BEPCUIO STOrO CTaHAapTa
C Y4ETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHeHWiA. Ecrn 3aMeHeH cebiNoYHbIA CTaHapT, Ha KOTOpLIA laHa AaTu-
poBaHHas cchinka, TO PeKOMeHAYeTCs UCMonb30BaTk BEPCUIO 3TOro CTaHfapTa € yKasaHHbIM Bbllle Fo[JoM YTBEpXAeHUA
(NpuHATUS). Ecnn nocne yTBepX4eHWUA HacTosLero cTaHgapTa B CChINOYHbIA CTaHAapT, Ha KOTopblil AaHa fJaTUupoBaHHas
CChIfika, BHECEHO U3MEHEHUE, 3aTparmsatoLLiee NoNoXeHne, Ha KoTopoe AaHa cebifika, TO 9TO NONOXEeHUe peKoMeHAyeTCA
NpuMeHATb 6e3 yyeTa faHHOro U3MeHeHNA. ECrnn cebinoYHbIi cTaHAapT oTMeHeH 63 3aMeHbl, TO NOMOXEHWe, B KOTOPOM
[laHa ccbifika Ha Hero, peKoMeHAYeTCA NPUMEeHSTb B YacTy, He 3aTparuBaroLLeil STy CChINKY.

3 TepMuHbI U onpeaeneHns

B HacToAwem cTaHaapTe NPMMEHeHbI CrieayloLme TEPMUHbI C COOTBETCTBYIOWMMMN ONPEAErneHUsAMU:

3.1 akceneporpamMma: 3aBUCUMOCTb YCKOPEHUA KornebaHuii OT BPEMEHM.

3.2 akceneporpaMma 3eMneTpsiCeHus: AkceneporpaMMa Ha CBOGOAHOM NOBEPXHOCTW rpyHTa npu
3EeMNETPACEHNN.

3.3 noataxHas akceneporpamma: OTBETHas akceneporpaMmma Ans OTAemNbHbIX BbICOTHbIX OTMETOK
COOPYXKEHUS, HA KOTOPbIX YCTAHOBMEH COCYA.

3.4 BospencTBMue: FABMNeHUE, Bbi3blBAOLWEE BHYTPEHHUE CUMbl B 9NIEMEHTaxX KOHCTPYKLUMA COCYA0B U
annaparoB (M3MEHEeHNe TemnepaTypbl CTEHOK, AedopMaumnsa OCHOBAHUA, CECMUYECKUE U AP. ABNEHUS).

3.5 kopnyc cocypa: CoeanHeHHble Mexay cobon obevankn n gHuwa (Kpbiwku) cocyaa.

3.6 nuHelHO-cNeKTpanbHbIM MeTOA aHanu3a: Metoa pacyeta Ha CECMOCTOMKOCTb, B KOTOPOM 3Ha-
YeHUsA CeMCMMYECKUX HArpy3oK OMpeaensioTca no cnekTpaM OTBETa B 3aBUCUMOCTM OT YacToT u ¢hopM CoO-
CTBEHHbIX KonebaHuii cocyaa unm COOpy>KeHUs.

3.7 meToa AMHamMu4eckoro aHanusa: Merog pacdera Ha Bo3aelncTeue B hOpMe akceneporpamm Ko-
nebaHuii rpyHTa B OCHOBaHMU COCYAA UMM COOPYXKEHMS NYTEM YUCIIEHHOTO UHTErPUPOBAHUA YPaBHEHUI ABU-
XKEHUS.

3.8 nuHelHbIN ocuunnaTop: JluHelrHas konebartensHas cucTtema ¢ O4HON CTeneHbio cBODOAbLI, Xapak-
Tepusyemas onpegeneHHbIM nepuogom cobCTBeHHbIX konebaHuin u 3atyxaHuem (aemndupoBaHmem).

3.9 otknuk: OTBETHAA peakuusi KOHCTPYKUMKM (NnepemMeLleHne, yCKopeHue, BHyTPEHHee ycunue, Harpys-
Ka Ha onopy U T. 4.) Ha CeICMUYECKOe BO3MYLLEHNE.,

3.10 nnowaaka ycTaHOBKM cocyaa: TeppuTOpUs, Ha KOTOPOI pa3MeLLaeTca cocya, Unm TeppuTopus,
Ha KOTOPOW YCTaHOBITEHO COOPYXXEHUE, BHYTPU KOTOPOro YyCTaHaBIMBAETCS COCYA.

3.11 paiiOH pa3meLleHus cocyaa: Tepputopus, BKIOHaLLas NnoLaaky pasmeLLeHs cocyaa, Ha Ko-
TOPOW BO3MOXHbI CEMCMUYECKME SABIIEHNSA, CNOCOGHbIE OKasblBaTb BNuUsHWE Ha 6e30NacHOCTb JKChyaTayum
cocyga.

3.12 ceicMMyeckoe MUKpopanoHMpoBaHue: KoMnnekc cneumanbHbliX paboT Mo NPOrHO3MPOBaHUIO
BNUAHUS 0COBEHHOCTEN NMPUNOBEPXHOCTHOFO CTPOEHUS!, CBOMCTB M COCTOSHUS NMOPOA, Xapakrtepa ux obsoa-
HEHHOCTU, penbeda Ha napameTpbl konebaHuii rpyHTa nnoLwwagku.

MpuMedaHue — MNpUNoBepxHOCTHasA YacTb paspesa — BEpXHAA Torla nopog, CyLeCcTBEHHO BRusoLas Ha
npupaLieHne NHTEHCUBHOCTW 3eMITETPACEHUS.

3.13 ceACMMYHOCTb NNIOWAAKU YCTAaHOBKM cocyaa: MHTEHCUBHOCTbL BO3MOXHbIX CECMUYECKUX BO3-
NeicTBMIn Ha NnoLlaake yCTaHOBKU cocyaa, uamepsieMan B 6annax no wkane MSK-64.
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3.14 ceicMocTONKOCTb cocyaa: CBOMCTBO COCyAa COXPaHATL NPU 3EMNETPACEHUU NPOYHOCTL U rep-
METUYHOCTb, a TaKKe CNOCOOHOCTb BLINONHATL 3aaHHbIE (DYHKLUMKU B COOTBETCTBUMU C MPOEKTOM.

3.15 cocya: NMog 3TMM TEPMUHOM B HACTOALWLEM CTaHAAPTE NOHMMAETCA COCya unu annapar.

3.16 cnekTp K03 PuUMeHTOB ANHAMUYHOCTU: BespasmepHbIn CNEKTP, NOMYYEHHbIN AeNIeHMEM 3Ha-
YEHUI CneKTpa OTBETA HA MAKCMMAarnbHOE YCKOPEeHWe rpyHTa.

3.17 cnekTp orBeTa: COBOKYNHOCTL abCOMOTHLIX 3HAYEHUI MaKCUMaTbHbIX OTBETHbIX YCKOPEHUI Nu-
HEWHOro OCUMNNATOpPAa MpU 3a4aHHOM akceneporpammoil BO3AENCTBUKN C YyY4ETOM CODCTBEHHOW 4acTOTbl U
napameTpa aeMnupoBaHus oCUUNNATopa.

3.18 noaTaxHbI cnekTp orBeta: COBOKYNHOCTb aBCOMOTHLIX 3HAYEHUI MAaKCUMAarlbHbIX OTBETHbIX
YCKOPEHUI NIMHENHOrO OCLUMMNATOPA NP 3a4aHHOM MOJTaXKHOW akceneporpaMmmMon BO3aAeNCTBUMN.

3.19 cTepxeHb (B CTPOUTENBLHON MEXaHWKe): Teno, AnnHa KOTOPOro BO MHOro pas NpeBOCXOAUT Xapak-
TepHbIE pasMepsbl €ro NONEPEYHOro CEYEHUS.

3.20 cTepxHeBas cuctema (B CTPOMTENLHOM MeXaHUKe): HecyLlan KOHCTPYKLMS, COCTOALLAsA U3 CTEepX-
Heli, COeaMHEHHbIX Mexay coboli B yanax.

4 O603HaYeHus

B HacTosilueM cTaHaapTe NpUMeEHEHbI cneayowme 0603HavYeHus:
A — nnowagb nogoLwBsbl PyHAAMEHTA, M?;

A‘M — MaKCMMarbHOe pacYeTHOE CeliCMUYEecKoe yckopeHne K-i hopMbl konebaHuii cocyaa u M-
NynNbCUBHOW MACChl XXKMAKOCTU NPY BO3AENCTBUM 3EMNETPACEHUSA B Hanpasneuunj={X, Y, Z},
M/C?;

A — MakcumarnbHOe pacHETHOE CEelCMNYECKOe YCKOPEHNE KOHBEKTUBHON MAcChl XXMAKOCTMW MNpu
BO34ENCTBUM 3eMNETPACeHMA B HanpasneHuu j = {X, Y}, m/c?;

A, — MakcumarbHOEe pac4eTHOE CEMCMUYECKOE YCKOPEHUE cocyaa C XUAKOCTLbIO Mpu BO3AEWH-
CTBUU 3EMIIETPSICEHUS B BEPTUKASIbHOM HanpaBneHum, M/c?;

X — MaKCMManbHOe roOpu3OHTamNbHOE YCKOPEHWE NpU 3eMNETPSACEHMM Ha CBOGOAHOW NOBEpX-
HOCTW rpyHTa, M/C?;

63(7) — CMeKTPpbI OTBETA NPW BO3AEHCTBUM 3eMNETPACEHNA B Hanpasnenuu j={X, Y, Z} Ana umnynb-
CUBHOW MAacChl XUAKOCTH, M/C%;

a“,(7) — CMeKTPpbl OTBETA NpU BO3AEUCTBUM 3eMNETPSACEHUA B HanpaBnenuu j = {X, Y} Ana KOHBek-
TUBHOW MACChbl XXMAKOCTU, M/C%;

D — BHyTpeHHuit agnameTp obevaiiku, Mm;

d™  — makcumasnbHas BbICOTa BOMHbI XUAKOCTM NPU BO3AEHCTBUM CENCMUHECKON HArpy3Kku no Ha-
npasneHuio j = {X, Y}, Mm;

E — moaynb ynpyroctu marepuana cocyaa npu pacyHetHoun temneparype, MrMa;

E, — moaynb aecbopmaumm rpyHta, MMa;

E, — moaynb ynpyroctu (06bemHoro cxarus) sxmakoctu, Mra;

F, — pacuetHoe ycunue, feicTaytoLlee Ha i-1o onopy, H;

F; — nononHuTenbHasi BepTUKanbHasa Harpy3ka oT BO34eiCTBUSI CECMUYECKOI Harpy3ku no Ha-
npasneHuio Z, H;

F? — mMakcumanbHasa pacyeTHas nepepesbiBaloLas cuna oT CelCMUMYECKOro BO34eNCTBUA Ceiic-
MUYECKON Harpysku, H;

g — yckopeHue cso6oaHOro nageHus, pasHoe 10 m/c?;

G — mMacca nycToro Cocyaa M xuakocTu, pasHas (m, + myg, H;

h — BbICOTaA XMAKOCTU B COCyAE, MM;

h, — BbICOTa NPUNOXEHNA PABHOAEICTBYIOLLIEN MMNYMLCUBHOW COCTABNAIOLLEN rTMAPOAUHAMUYE-

CKOTO 1aBMEHUA XUAKOCTU C YHETOM ABMEHUS1 HA AHULLE COCYaa, MM;
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X X

x X

v

Kw,x’ va,w va‘z_

pz(z) -

p,(z) —

BbICOTA NPUMOXKEHUS PABHOAECTBYIOLLIEN UMMYNBCUBHOW COCTaBMSAIOLLEN rnapoanHaMUYe-
CKOTO AABSIEHMUS XMAKOCTU €3 yueTa 1aBNeHNUs Ha AHULLE COCYaa, MM;

BbICOTA MPUINOXEHUSI paBHOAENCTBYIOLLIEN KOHBEKTUBHOM COCTaBNAIOLLEN ruapoanHammyde-
CKOr0 aBMNeHUs XXMAKOCTU C YUETOM AaBMeHNs Ha AHULLE cocyaa, MM;

BbICOTa NPUNOXEHUSA PABHOAENCTBYIOLLIEN KOHBEKTMBHOM COCTABSIIOLLEN MMAPOANHAMUYEC-
KOTO JaBNEHUS XKMAKOCTU 6e3 yyeTa JaBfieHns Ha JHULLE COCYAa, MM;

BbICOTA LIEHTpa TAXeCTn nycroro cocyaa (6e3 »uakocTu), AONONHUTENbHbIX YCTPONCTE 1
U30MSALUKN, MM;

CENCMUYHOCTb NMOLAAKM YCTAHOBKK cocyaa, b6annbl no wkane MSK—64;

MOMEHT MHEepPLMKU NOAOLLUBbI PyHAAMEHTA OTHOCUTENBHO FOPU3OHTANLHOW OCU, NepneHan-
KYNSAPHOW K MAOCKOCTM konebaHui n NpoxXoasLLen Yepes LEHTP TSAXKECTU NoAOLUBLI, M;

KO3(PMULMEHT, 3aBUCALLMIA OT COYETAHMA PACYETHON CENCMUYECKOW WHTEHCMBHOCTW Ha
kaptax A, B n C komnnekrta kapt OCP-97;

KOSMULMEHT, y4UTBIBAIOLLMIA HA3HAYEHNE Y OTBETCTBEHHOCTL COCYAOB W annapartos;
KO3 DULMEHT, yuuTbIBaIOLWMIA AONyCKaeMble Heynpyrne gedopmauuu;

XKECTKOCTb CBSI3U KOHBEKTUBHOM MacChl, H/MM;

KOSMDULMEHT BEPTUKANBHOIO CENCMUYECKOTO YCKOPEHWS TPYHTA;

YKECTKOCTb Ha CABUT MO 0CsIM X M Y U XKECTKOCTb Ha pacTsXKeHME, CxaTtue no BepTUKanbHoN
OCU Z ONOPHOI KOHCTPYKLMKU UM CTPOUTENBHON KOHCTPYKUUK (NocTaMeHTa), H/mMmM;

XKECTKOCTb cABuUra oyHaameHTa B rpyHTe, H/imm,
>KECTKOCTb BEPTUKANbLHOTO nepemeLleHus pyHaameHTa B rpyHte, Himm;
YECTKOCTb NOBOpPOTa PyHAAMEHTA B rpyHTE, H-MM;

KOS(OPULUMEHTBI, y4uTbiBalOWMEe AeMnpUpoBaHne B KOHCTPYKUUM AN UMNYNbCMBHOW W
KOHBEKTMBHOW COCTaBNAIOLLEN COOTBETCTBEHHO;

nonHas Macca XuakoCTHu, Kr;

KOHBEKTUBHAA Macca XXMAKOCTHU, Kr;

macca pyHaameHTa, Kr;

nMnynbCuBHaA macca >XMaKocCTu, Kr;

macca nycToro cocyaa (6e3 »uakoctu), AONOSHUTENbHBIX YCTPOWCTB U U30NALINM, K;

Macca ONOPHOW MNKU CTPOUTENLHOW KOHCTPYKUMK. Bknioyaet B cebs kak Maccy CaMoW KOH-
CTPYKLUK, TaK U MaCCy APYFOro yCTaHOBNEHHOTO Ha JJaHHOW KOHCTPYKUMKU 060pyA0BaHUS, KT;

pacyETHLIN M3rnbaloWwmn MOMEHT OT CTaTUYECKMX HArpy3OK B CEYEHUU, rAe pacnosioXXeHbl
ONOPHbIE y3ribl, H-MM;

ZONONHUTENbHLIA U3rnbarowmii MOMEHT B oBGevaiike OT BO3AENCTBUA CEMCMUYECKON Ha-
rpy3ku no HanpasneHmio j = {X, Y}, H-Mm;

ZIONONHUTENbHbIV ONPOKUABIBAIOLLMIA MOMEHT OT BO3AEWCTBUS CENCMMUYECKOW Harpy3Kku no
HanpasneHuio j = {X, Y}, H-MM;

4KCIOo onop cocyaa;
YUCIIO aHKEPHbIX BONTOB HA O4HON onope;
pacyeTHOe BHYTpeHHee (Mnu HapyXXHoe) u3bbiTouHoe aaenexue, MMa;

rMApPOAUHAMWYECKOE [1aBMEHUE HA CTEHKM U JHULLE COCyAa NpU BEPTUKANbLHOM BO3AEn-
cTBUM 3eMneTpaceHus, MMa;

rMapoCTaTUYeckoe JaBrieHne Ha CTEHKU W AHuLLIEe cocyaa, MIa;
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Q — pacyeTHOE MOMEepPeYHOE YCUmMe OT CTAaTMYECKUX HArpy3oK (OT NPUMBIKAKOLLMX TPYGONpoBo-
[I0B U T. /1.) B CEYEHUM, [e PACIONOXKEHBI ONOPHbIE Y3nbl, H;

R® — cpasuraiowias cuna, AeiCTByIOLLAn Ha aHKepHble 6OnTbl COCyaa BO BPEMS CEUCMUYECKOTO
Bo3aencTeus, H;

S — WCMoNHMTENbHAA TONWMHA CTEHKU COCyaa, MM;
T — nepuop cobCTBEHHbIX KonebaHuid, C;

T}, — Nepuoa COBCTBEHHBIX koneGaHui UMNYNLCUBHONM Macchl NPU BO3AEHCTBUN 3eMNETPACEHUS
B Hanpasneuun j={X, Y}, c;

T; — nepnoj coOCTBEHHbIX KONeGaHNin KOHBEKTUBHOM MaCChl XUAKOCTH NPU BO3AENCTBUM 3emie-
TpsiceHus B HanpasneHuu j = {X, Y}, C;

T. — nepuoa cobCTBEHHbIX KonebGaHuii cocyaa C XMAKOCTbIO OT BO3AENCTBUS B BEPTUKAJIbHOM
HanNpPaBMeHUM, C;

Z — BepTuKarnbHaa KoopauHaTa, OTCHUTBLIBAEMAA OT HWDKHEW TOYKU COCYAa, MM;
B(T) — cnekTp K03(PEPULNEHTOB AUHAMUYHOCTH;

L — k03hPUUUEHT TPEHUA onopbl 06 OCHOBaHUe, paBHbIi 0,25 npu oTCyTCTBUM GOnee TOUHbIX
ZAaHHbIX;

p — MNJIOTHOCTb XMAKOCTU B COCyAae, KI/MM3;
p, — MNMNOTHOCTbL Marepnana, u3 KOTOporo U3rOTOBIEH COCYA, KI/MM?;
€, &, & — OTHOCUTEnbHOEe BA3KOe AemndupoBaHue, A0S OT KPUTUUECKOTO;

Y — Kk03(bpUUMEHT NpuBEAEHUA pacnpeeneHHOol Macchl CTEPXKHA K COCPefO0TOYEHHOW Macce
(B 3aBMCMMOCTHM OT TUNA KOHLEBbIX 3aKpENNEHUN);

[c] — Bponyckaemble HanpsHXXeHUs Npu pacyeTHoON Temnepartype, Ma;
[c].. — Aonyckaemoe HanpsbkeHue 6eToHa Ha cxarue, MlMa;
con
[c], — Aonyckaemoe HaNpsHKEHUE ANA aHKePHbIX GonTos, Ma.

5 O6wue nonoxeHus

5.1 Cocyabl 1 annaparbl AOSMKHbI OTBeYaTb TpeboBaHuam npoyHocTu cornacHo FOCT P 52857.1—
MOCT 52857.11. Pacuyetr annaparoB KONOHHOro tuna nposoaar no NOCT P 51273 u MOCT P 51274. Pac-
YEeT BEePTUKalbHbIX LIUMUHAPUYECKMX CTarnbHbIX pe3epByapoB Ans HedTuM U HedTenpoayKTOB NPOBOAAT NO
CTO-CA-03-002 [1].

5.2 3apaHue Ha pacyeT CEMCMOCTOMKOCTU COCyAla A0JDKHO BKIIOYaTh B ceO4:

- Ha3HauYeHue cocyaa cornacHo tabnuue 1;

- CeiCMUYHOCTDb NMOLLIAJIKU CTPOUTENLCTBA [ COrMmacHo 6.8,

- napameTpsbl, HeoOXoAuMbIE ANS onpeaeneHus xectkocten K, ,, Kay Kz OMNOPHOW KOHCTPYKUUU W
€e Macchbl m, B CNy4ae, ecnu CoCy/l YCTAHOBINEH HA CTPOUTENLHOM MU ONOPHON KOHCTPYKuuu. Ecnu cocya
yCTaHOBNIEH OJHOBPEMEHHO HAa CTPOUTENLHON U OMOPHOM KOHCTPYKLMAX, TO BbIYMCHAIOT 00LUNE XECTKOCTU
ONOPHON N CTPOUTENBHOW KOHCTPYKLIUN;

- CMEeKTPbI OTBETA ANsA Tpex Hanpaenewuii sosaencteua a,(7), a,(7), a5 (7, a5(7), a5(7), 8 3aBucuMocTu
OT K03(hHULIMEHTOB AEMNUPOBAHUA & U £ B COOTBETCTBMM C 6.12;

- reoOMeTpUYECKNE XapakTepucTUKU n Maccy dyHaameHTa (A, /w, m,), TUN 0CHOBaHWsl (NECOK, CYMeCh, Cy-
FNMHOK, FMWUHA, KPYMHOBNOYHBIA rPYHT), MOAYNb Aedopmauum rpyHTa E, (ecnu cocya YCTaHOBMEH Ha cnabbix
rpyHTax).



rOCT P 55722—2013

Tabnuya 1 — KoadduumeHT K, onpegensemelil HazHayeHUeM cocyaa

Mpynna BMectumocTb MNpown3sBeaeHne MakcUManbHOTO MakcumarnbHo
Pa6ouan cpega paGouen cocyaa unu Aonyctumoro pa6oyero AaBneHUn aonyctumoe paboyee K,
cpeapl annapata, M* Ha BMecTuMocTb, MMNa-m? AasneHue, MMa
Mas o 0,001 Cg. 100
1
Cs. 0,001 Cs. 0,1
2,0
o 0,001 Cs. 300
2
Cs. 0,001 Cs. 0,3 Ce. 0,4
o 0,001 Cg. 20 go 100 BkntoM.
1
Cs. 0,001 Ce. 0,02 go 0,1 BkntoM.
Jo 0,001 Cs. 100 go 300 BKstou. 1,5
2
Cs. 0,001 Cs. 0,1 ao 0,3 BKnoM. Cs. 0,07 go 0,4 sxnou.
upgkoctb 1 Cs. 0,001 Ce. 50
Mas 1 Cs. 0,001 Ce. 0,0025 po 0,02 Bkntod. Ce. 0,07
2 Cs. 0,001 Cs. 0,005 go 0,1 Bkntou. Cs. 0,07
upgkoctb Lo 0,001 Ce. 50
1 1,0
Cs. 0,001 Cs. 0,02 Cs. 0,07 po 50 BkntoM.
o 0,01 Cs. 100
2
Cs. 0,01 Cs. 1 Cs. 0,07
Bce octanbHble cocyabl U annaparsl 0,75
MpumMevyaHus
1 B rpynny pabouyeii cpeabl 1 BXxogAaT paboune cpefbl, COCTOSILLME U3 BOCTITAMEHSIFOLLMXCS, OKUCTISIFOLLUX, FOPHOHNX,
B3pbIBYATbIX, BEICOKOTOKCUYHBIX M TOKCUYHBIX ra3oB, XUAKOCTeW U NapoB B 04HOda3HOM COCTOSIHUM, a Takke UX CMe-
ceil. Mpynna 2 BkntovaeT B cebs Bce npoyne pabodmne cpefbl, KOTopble HE OTHECEHbI K rpynne 1.
2 Ecnu cocya unu annapar npu paspyLleHU MOXET Bbl3aBaTb NOBPEXAeHWe COCy0B Unu obopysoBaHUs, OTHOCALLNX-
cs k 6onee BLICOKOW CTENEHU OTBETCTBEHHOCTU NO Ha3HaYeHWIo, ero CrneayeT OTHOCUTL K TOW XKe CTeNneHU OTBETCTBEH-
HOCTU, K KOTOPOW OTHOCUTCA cocyA Unu obopynoBaHue, KOTOPLIE OH MOXET paspyLUUTb.

6 PacueTHble Harpy3ku

6.1 Ons onpeaeneHnsa AOMNOMHUTENbHbLIX HArpy30K OT CEMCMUYECKMX BO3AENCTBUI HA COCYAbl MCNOSb-
3YIOT NIMHENHO-CNEKTpanbHbIl METOA pacdeTa. Npu 3eMneTPACEeHNN MHEPLIMOHHYIO Harpy3Ky Ha COCyabl U UX
HanpPsHXeHHO-AePOPMUPOBaHHbLIE COCTOAHUSA OMPEAENAOT C NOMOLLBIO CMEKTPOB KOI(MULIMEHTOB ANHAMUY-
HOCTK (CNEKTPOB OTBETA) U 3HAYEHUW MaKCUManbHbIX CENCMUYECKMX YCKOPEHUIA. [N 9TOro Mcnosnb3yiloT Me-
TOA MOZAmNbHON Cynepno3nyum, Npu KOTOpom ftoboi MCKOMBIA OTKIIMK CUCTEMbI (YCunve, nepeMeLleHue, Ha-
rpy3ka Ha onopy U T. A.) NPeACTaBAsAETCH HEKOTOPOW KOMOUHALMEN COOTBETCTBYIOLLIMX MOAANbHBIX OTKITUKOB.

6.2 lMpu pacyeTe HarpysoK B YCNOBUAX 3€MIMETPACEHUA ANA YaCTUYHO 3amnOSfIHEHHbIX XMAKOCTbIO CO-
Cy[l0OB pacCMaTpuBalOT COBMECTHbIE konebaHus >XuAKoCTu U cocyaa. [ns SToro Mcnonb3yioT NoAaxofd, npu
KOTOPOM BbIAENATCA UMNYMbCUBHAA U KOHBEKTUBHAA COCTABMAIOLLME BbIHYXAEHHOIO [BUXEHUS XUAKOCTU
npu ropu3oHTanLHOM CEMCMUYECKOM BO3aenCTBUN. Mpu 3TOM KOpNyC cocyaa cuuTaeTcs HegeopMUpyEeMbIM.

MmMnynbcuBHaA COCTaBnsAOLLAs COOTBETCTBYET CBA3aHHbIM (CMH(a3HbIM) kKOnebaHusamM kopryca cocyaa
M HEKOTOPOM YacTu coaep kallencs B HeM XUAKOCTU. KOHBEKTUBHAA COCTaBNsAIOLLAas COOTBETCTBYET HU3KOYa-
CTOTHbIM KOnebaHusAM OCTaBLUEICA YaCTu XUAKOCTU OTHOCUTENbLHO Koprnyca cocyaa. Takum 06pa3oM, yuuTbl-
BAlOTCA KaK MUHUMYM ABe hopMbl KONeBGaHMin ANsA Kaxaoro u3 ropusoHTanbHbIX HanpaesneHun (ogHa gopma
OMNUCbIBAET UMMYSIbCUBHYIO COCTaBMAIOLLYIO U O4HA — KOHBEKTUBHYIO) U, MO KpanHeu mepe, oaHa dopma
konebaHuii B BEPTUKANLHOM HanpasneHuu.

6
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6.3 lMpu onpepenexHnn Harpysok oT ceiicMMyecknx BO3fencTBuii gonyckaeTcs:

- He yuuTbiBaTb NpW pacyeTe NepuofoB KonebaHuii BAWAHUE MPUMbIKAOLWMX K cocydy TpybonpoBogoB,
NOCKO/IbKY npejnosaraeTcs, 4To Macca M XecTKOCTb cocyfia HaMHOro 60/blie Macchl U XXeCTKOCTU NpUMbIKa-
IoLWKnXx Tpy60nNpoBoAoB;

- NPUGAMXKEHHO YyUnTbIBaTb BANSIHUE DYHAAMEHTA W TPyHTa NMpU NOMOLLM KOPPEKTUPOBKN nepuoga Kone-
6aHWit cocya M OTHOCUTENbHOro AeMndnUpoBaHuns;

- NPUBNMXKEHHO YUYuTbiBaTb BANSHWE OMOPHOW WAWM CTPOUTENIbHON KOHCTPYKUMW MpU MOMOLUKM YyNpyrnx
CBfA3A1 B rOPM30HTA/IbHOM W BEPTUKa/IbHOM HanpasB/eHUAX;

- paccmartpuBaTtb COCY[ M XWAKOCTb Kak fBe He3aBucuMble cuctembl (cm. 8.2.11);

- paccmaTpvBaTb Kosie6aHnsi TONbKO MO JIMHENHbIM CTeneHAM CBO6OAblI W HE YunTbiBaTb YI/10Bble Kofe-
6aHusa cocypa.

Ecnun onucaHHble fonyuieHns no Kakow-nm6o nNpuynHe He MPMMEHUMbl K paccmaTpuBaemoil cucteme,
pekoMeHayeTcs NPOBOAUTbL YTOUHEHHbIV pacyeT (cm. 6.17).

6.4 Ecnu cocyp yCTaHOBMEH HEMNOCPEACTBEHHO HAa TPYHTE, HA OTHOCUTE/IbHO N1erkoil PyHAaMEHTHOM
naute npu (ms+ T +m jlmf> 0,1 nam Ha OTHOCUTENBLHO NErKoli U TMGKON CTPOMTENBHON WM OMOPHON KOH-
cTpykummn npu (Ms+ m)imw> 0,1 (CM. pUCYHOK 1B), TO MakCMMasibHble YCKOPEHUS paccynTbiBalOT COrnacHo 6.5
C UCMOMb30BaHNEM CTaHAapTHbIX CNEeKTPOB OTBETA.

[JonyckaeTtca onpeaenatb cnekTpbl oTBeTa no NOCT 30546.1.

PucyHok 1— BapuaHTbl yCTaHOBKU cocyaa
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6.5 MakcumMarnbHbl€ pacyeTHble CeiCMUYEeCKne YCKOPEHUS PaBHbI:
- ans k-i chopmMbl konebaHuin cocyaa M UMNYNbCUBHON MacCChl XXMAKOCTU NPU BO34EMCTBUU B TOPU3OH-
TanbHOM HanpaeneHuu j = {X, Y}

Aij,k =Ahar B(EI k) K, K.il, K, K M

hor
- AN KOHBEKTMBHOW MacChbl:

AJC: ATy B(Tf) K1 K‘Z Ko KA; @

hor

- ANs BEPTUKanbLHOro BO3AENCTBUSA:

A= AT K, B(T) K K, Ky ©)

hor

rae [3(7;;‘ D> B(TD), B(T) — koachpuumeHTb ANHAMUYHOCTU. Tpn OTCYTCTBUN AAHHBIX CEHCMUYECKOTO MU~
KpopanoHMpOoBaHust — corfacHo Tabnuue 2;

K, — koatpbuumeHT, yunTbiBaoWMin AoNyckaeMble Heynpyrue aedopmauumn, NpUHUMAaembliii paBHbIM
0,25;

K, — ko3ppuULMEHT, y4uTbIBAIOLMIA HASHAYEHNE N OTBETCTBEHHOCTL COCYAOB U annaparoB, COIMacHo
Tabnuue 1;

KL, K, — Ko3(ppnLneHTbI, 3aBUCALLNE OT OTHOCUTENBHOTO AeMNUPOBAHUA & U & B KOHCTPYKLIMM ANs
UMMYNb5CUBHOWM U KOHBEKTUBHOWM COCTaBMAOLLEN COOTBETCTBEHHO, NPUHMUMAIOT B 3aBUCUMOCTU OT OTHOCUTENb-
HOro gemncuposaHus cornacHo 6.9;

K, — koachpULMEHT, 3aBUCALLUIA OT COYETAHUS PACHETHON CEMCMUYECKOI UHTEHCUBHOCTU Ha KapTax
A, B un C komnnekrta kapt OCP-97 [2], — cornacHo Tabnuue 3;

72‘ . — k-1 nepuopn konebaHuit cocyaa u UMMYNbLCUBHON MACChl XXMAKOCTH;

T° — nepuopa konebaHuit KOHBEKTUBHOW MacChl XXMAKOCTH;

]
T, — nepsblin nepuoa konebaHuin cocyaa ¢ XuaKOCTbIO NPU BO3AEHCTBUM B BEPTUKANbHOW NNIOCKOCTU.

Tabnunya 2 — 3Ha4eHus KoadbduLUeHTa AMHaMUYHOCTH

KaTe(r:r;gMﬁz::ay;z;?;%ﬁ?acq‘gcmM MNepuoa konebanwuii T, ¢ KoadbhnumeHT AMHaMU4HOCTU
7<0,1 B(T)=1+15T
01<T7T<04 B(M)=25
Inlil
7>04 B(M= max{2,51 / 01,-4 ;0,8}
T<01 B(M=1+15T
01<7<0,8 B(M=25
[}
/0,
T7>08 B(M= max{2,5 TB; 0,8}
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Tabnuuya 3 — KoadduumeHT K, B 3aBUCUMOCTM OT COMETaHNI pacueTHON CeCMMYECKO MHTEHCUBHOCTU Ha KapTax A,
B n C komnnekra kapt OCP-97

MHTeHcuBHOCTL (B 6annax MSK) Ha kaptax OCP-97
Homep coyeTtaHumit K,
OCP-97-A OCP-97-B OCP-97-C
7 7 7
1 8 8 8 1,0
9 9 9
7 7 8
2 8 8 9 1,2
9 9 10
7 8 8
3 8 9 9 1,4
9 10 10
7 8 9
4 1,5
8 9 10
MpumeyaHune —MNpn UCMONBIOBAHUN PE3YNLTATOB CEUCMUYECKOTO MUKPOPAKOHUPOBAHUA NNOWAAKN pacnonoxe-
HUSA COCYA 0B W annapaToB 3HaveHne koadpduuymneHTta K, npuHumMaloT pasHeiM 1,0.

6.6 MakcumarbHOe ropu3oHTanbHoe yckopeHue Afa: Npu 3eMneTpceHnn Ha cBOGOAHON NOBEPXHOCTU
rPYHTa MHTEHCMBHOCTLIO /. PaBHOM 7, 8, 9 Gannam, NpUHUMAETCA paBHbIM 1, 2, 4 M/C? COOTBETCTBEHHO.

6.7 KoathdhnuMeHT BEPTUKANBLHOTO CEMCMMYECKOr0 YCKOPeHUs K, Ha3Ha4aercsi Ha OCHOBE [aHHbIX
CeCMMUYECKOro MMKpOpanoHMpoBaHuA. Ecnmn gaHHbIe OTCYTCTBYIOT, criegyeT NnpuHuMarhb pasHbeiM 0,75.

6.8 CeicMUYHOCTL MIOLWAAKM YCTAHOBKM cocyaa [, B Gannax no wkane MSK-64 sbigaer 3akasumk Ha
OCHOBE [JaHHbIX CEMCMUYECKOr0 MUKPOPaoHMpOBaHUA. B paioHax, Ans KOTOpbIX OTCYTCTBYIOT KapTbl CEWUC-
MUYECKOro MMKPOPanoHUPOBAHUSA, JONYCKAETCH UCNONb30BaTh KOMNIMEKT KapT 00Lero celcMu4eckoro pan-
OHUPOBaHUA [2] C y4ETOM NOBbLILLEHUS UM MOHWXKEHUSA UHTEHCUBHOCTU B 3aBUCUMOCTU OT KaTeropun rpyHToB
B COOTBETCTBMM C Tabnuuen 4.

Tabnuya 4
CeNncMUYHOCTL NNoLwaakn
KaTeropus rpyHTa CTPOUTENBLCTBA NPU Celc-
Mo ceCMUYECKUM pyHT MWYHOCTU paloHa, 6annbl
CBOUCTBaM
7 8 9
CkanbHble rpyHTbl BCeX BWAOB (B TOM 4YuCne BEYHOMEp3nbie U
BEYHOMep3nble OTTasiBLLUUE) HEBLIBETPENblEe U cNaboBbIBETPENbIE,
KPYNHOO6MOMOYHbBIE MIIOTHLIE MaroBiaXHble FPYHTbI U3 MarMaTu-
| Yeckux nopog, cogepxawue o 30 % necHaHoO-rMMHUCTOrO 3anon-
HUTENS; BblBETPEnble N CUIMbHOBLIBETPENble CKanbHbIE U HECKanb-
Hble TBepAoMep3nble (BEYHOMEep3nble) rpyHTHl NpU TemnepaType
MUHYyC 2 °C 1 HMXe Npu CTPOUTENBCTBE U 3KCNyaTauuu no Karte-
ropuu | (CoxpaHeHue rpyHToB OCHOBaHWUA B MEP3fIOM COCTOSHUK) 6 7 8
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OkoHYaHue mabnuupl 4

CeNCMUYHOCTb NNOLWaKM

KaTeropus rpyHTta CTPOWUTENBLCTBA NPU CErC-
no ceMcMUYecKUm TpyHT MUYHOCTW paiioHa, Gannbl
cBolicTBam
7 8 9

CkanbHble rpyHTbI BLIBETPENbIE U CUNBHOBLIBETPESEIE, B TOM YKC-
e Be4HOMep3nkle, KpOMe OTHECEHHBIX K | KaTeropuu, KpynHoobno-
MOYHbIE TPYHTHI, cogepxalime 6onee 30 % nec4aHO-TMHUCTOMO
3anonHuTensa ¢ npeobnajaHMeM KOHTaAKTOB Mexay obrnomkamu,
MecKU rpaBenucTble, KPYNHbIe U CPpefHen KPYMHOCTU MNOTHbIE W
cpefHel NNOTHOCTU ManoBnaxXHble U BnaXHble; MENKWii 1 nelne-
Il BaTbIli MNOTHbBIA U cpefHelN NNOTHOCTU MarnoBnaXHbIA Necok; rmu-
HUCTLIE FPYHTBI C NoKa3aTerieM KOHcUCTeHyum /, He 6onee 0,5 npu
koathpuLmeHTe nopuctocTn € meHee 0,9 ANA MKUH U CYITIMHKOB U
MeHee 0,7 — ANsA cyneceil; Be4HOMep3Ible HeckarnbHble NracTuy-
HO-Meparnble UNK ChifydeMepanble rPyHTEI, a Tawke TBepAoMep3-
Nble nNpu TeMnepatype cBbille MUHYC 2 °C npu CTpoUTenbCTBE U
3Kcnnyartauum no kareropuu | 7 8 9

Phixnble Neckn He3aBUCMMO OT BRAXHOCTW W KPYMNHOCTU; rpaBenu-
CTbI, KPYMHBIA U cpeaHell KpYNHOCTU NNOTHLIA U cpefHenl nnoT-
HOCTW BOAOHACHILEHHbIA NECoK;, MEeNKWA U NblneBaThlii NNOTHLIN
W cpefHel NMOTHOCTW BNaXHbLIA W BOJOHACKILLEHHBIA NecoK; rmu-
HUCTbIE FPYHTLI C NOKasaTenem KoHcucTeHuun / Gonee 0,5; rmu-
HUCTbIE FPYHTBI C MokasaTenem KoHcucTeHuuu /| meHee 0,5 npwm
koathpuLmeHTe nopuctocTn e Gonee 0,9 ANA MUH N CYITIMHKOB U
e 6onee 0,7 — ansA cyneceif; Be4HOMep3nble HecKarbHbIE IPYHTHI
npu CTPOMTENbLCTBE M 3KCnnyartauuu no kareropuu Il (gonyckaercsa
oTTanBaHWe rPyHTOB OCHOBaHUS) 8 9 Cs. 9

6.9 KoadhdpmumeHTol ij, K, B 3aBUCMMOCTM OT K03(hpruneHTa AemMnpnpPoBaHNUA NPUHUMAIOT NO Tabnu-
ue 5. [ins npoMexyTo4HbIX 3HAa4YeHUM & AONYCKAETCA NUHEHHANA UHTEPNOoNALMA.

Mpw OTCYTCTBMN TOUHBIX A@HHBIX AT UMMNYTNbCUBHOW COCTABAAIOLLEN OTHOCUTENBHOE AemMndupoBaHuE &
npuHumMaltoT paeHbiM 0,04. COOTBETCTBEHHO KO3 ULMEHT y4eTa gemndhpupoBaHunsA Kjv paBeH Kw(0,04) =1,30,
a ANs KOHBEKTMBHOW COCTaBNAIOLLEH OTHOCUTENbHOE AemndupoBanne & npuHUMaloT pasHbim 0,005. Coort-
BETCTBEHHO kO3hhULMEHT yyeTa aemnduposaHusa K, paseH Kw(0,005) =2,16.

Ecnu pacyeT oCyL|ecTBASIOT C Y4E€TOM BAIMSAHUS OCHOBAHUSA, TO OTHOCUTENbHbLIE AEMNAUPOBAHNA E N E,
NPUHUMAIOT B COOTBETCTBUM C A.9.

Tabnuya 5 — KoagppuuyueHt K ¥ YUYMUTLIBAIOLLMIA OTHOCUTENBHOE AeMNdUpoBaHNe

OTHocuTenbHoe AemndupoBaHue § NonpaBoyHbil ko3 HULMEHT K,
0,20 0,65
0,10 0,87
0,07 1,00
0,05 1,18
0,04 1,30
0,02 1,65
0,005 2,16

6.10 Onsa dopm konebaHui ¢ nepmogom T meHblue 0,03 ¢ (¢ yactotamum cebiwe 33 'u) cneayet npu-
HUMATb:

BT, ) K} =1,0, B(T) K= 1,0, B(T) K, = 1,0. @
10
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6.11 Ecnu Beagerca pacyeT cocya, YCTAHOBMNEHHOTO B MACCUBHOM MHOFOSTaXKHOM 3A4aHUKU (CM. pu-
CYHOK 13) UnM Ha MacCMBHOW MHOTOSIPYCHOW CTPOUTENBLHON KOHCTPYKLMK, STaXKEPKE (CM. puCyHOK 16) npu
(m,+m)/m_ <01, To pacyeT MakcMMarnbHbIX YCKOPEHWI NMPOBOAAT C UCMOSIb30BAHUEM NOSTAXKHBIX CMEKTPOB
OTBETA, MONYYEHHbIX AN 3Ta)a (Apyca), Ha KOTOpPbI yCTaHaBMMBAKOT COCYA.

6.12 CnekTpbl OTBETA (MO3TAXHbIE CNEKTPbI OTBETA) AN TPEX PA3NMYHbIX HanpasneHWn BO3AENCTBUSA
CTPOAT ANs MecTa YCTaHOBKM COCyAa NpU MOMOLLM CNeLuanM3upoBaHHbIX KOMMbIOTEPHBIX NPOrpamMmm, UMeto-
LLuX onuyuio pacyeta CnekTpoB OTBETA MO pesynbratam aHanusa BCero 3gaHna nnm CTpOI/ITeJ'IbHOVI KOHCTPYK-
LMW HA AUHaMUYECKOe BO3AENCTBUE B BUAE PeanbHbIX (aHANOroBbIX) UMM CUHTE3MPOBAHHBIX aKCENeporpamm.

6.13 B cny4yae OTCYTCTBUSI CMIEKTPOB OTBETA B COOTBETCTBUM C 6.12 fonyckaeTca NpUHUMATL MaKCu-
MaribHble PACYETHbIE YCKOPEHUA No hopmynam:

A=A = A 25K, K, KvaoKA; 5)
A=Ay = Al 25 K, K K K K, ®)
A =A25 K KK K, K,, )

rae K,, K! — KoathpnULMEHTLI M3MEHEHUA MAKCUMATILHOTO YCKOPEHUS OT CEfCMUYECKOTO BO3LENCTBUS
Mo BbICOTE YCTAHOBKM COCYAA Z B FOPU3OHTaNIbHOM U BEPTUKANbHOM HanpasreHUuW COOTBETCTBEHHO. 3Have-
HKA KO3dhPULMEHTOB — cornacHo Tadnuue 6.

Tabnuua 6 — 3HayeHns koahdpuumentos K, n K

3HaueHve koachduLMeHTa NPU MakCMManbHOW OTMETKE YCTaHOBKM cocyaa, Z, M
XapaKTepucTuKka CoopyxeHus 10 20 30 40
K, KA K, K? K, K? K, Kf
MaccuBHasn xene3obeToHHas KOHCTPYKLMSA
(cm. pucyHok 1a) 1,2 1,0 1,5 1,2 1,75 1,6 2,0 2,0
[MpocTpaHcTBEeHHAsA CTepXKHeBas KOHCTPYK-
uus, aTaxepka (CM. pucyHok 16) 1,4 1,4 1,8 1,8 2,25 2,2 3,0 3,0

MpuMedyaHne — B criydae 3aTpyaHEHUsI NPy ONpegesieHnn Tuna KOHCTpyKuumn koadduuymerTsl K, u KI npuruma-
10T Kak 4151 FUBKIUX NPOCTPAHCTBEHHBIX CTEPXHEBBLIX KOHCTPYKLMIA; 3HaueHusi Koadpdmumentos K, u K npu npomexy-
TOYHBIX 3HAYEHUAX Z AONycKaeTcsa NPUHUMaTbL METOAOM JIMHENHOW MHTepnoNALMK, fAaHHaa Tabnuua npuMeHnMa ans
PYHTOB, UMetOLMX MOAYNb AedopmMauun E, He MeHee 10* MIa. Mpu E, Gonee 10* MlMa 3Ha4eHmns koacbuLmeHToB
K, n K cnepyet ymHOXWTb Ha 1,5.

6.14 TMpy ceNncCMUYHOCTM NNOWAAKN HEe MeHee 8 BGannoB npu rpyHTax kareropuu lll K 3HaYEHUIO YCKO-
peHusa Are B dhopmynax (1), (2), (3) BBoAAT MHOXUTENb 0,7, yuuThIBaIOLLMIA HENMUHENHOE AedOpMUPOBaHue
TPYHTOB NPU CENCMUYECKNX BO3AENCTBUAX.

6.15 JTiobble nony4eHHble OTKMMKM CUCTEMBI (AABNEHUE, YCUNne, HanpsbkeHne, NepeMeLleHne U T. 4.)
OT pa3nuyHbiX hopmM KonebdaHuin CUCTEMbI CNeaYET CYMMUPOBATL Kak KOPEHb KBaapaTHbIA U3 CYyMMbl kKBagpa-

ToB (KKCK) aAnga nonyyeHnsa nonHOro pesynbTUpYLWero oTknmka:

®

rae S, — OTKNMK CUCTEMbI NO K-i chopme koneGaHuin CMCTEMbI NpW BO3AENCTBMW B HanpasneHuu
j={X,Y,Z} (xaK oT UMMNYNbCUBHbIX, TAK N KOHBEKTUBHbLIX MaCC).

Ecnu yunThIBaIOT TONMBKO OAMH TOH KONebaHuii UMNynNbCUBHOW MacCbl M OAMH TOH KOleGaHuii KOHBEKTUB-
HOIM MacCbl, MOMNHbINA OTKIMK CUCTEMBI BLIMUCASIOT N0 hopmyne

S =S} + S, ©)

1
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rae S;in S;c — NMNYNbCUBHBIN U KOHBEKTUBHBIA OTKMMKU CUCTEMbI CEICMUYECKOe BO3IEeNCTBUE B Ha-
npasneHun j = {X, Y} COOTBETCTBEHHO.
6.16 TlonHbIA OTKNUK S BLIYUCAAIOT N0 dopmyne

S=max(S,+S,+S,; S ,+S,£S) (10)

rae S,, S, 1 S, — OTKMNKM CUCTEMbI HA KOMMOHEHTLI 3€MAETPACEHUA BAONL 0Cei X, Y U Z COOTBETCTBEHHO.
OTKNUKM JOMKHBI ObITh HE TOMBKO OAHOMMEHHBLIMM, HO M NOSYHEHHBIMU AN OHUX W TEX XKe TOUEK CUCTEMDI;
S, — OTKIUNK OT CTaTU4ECKMX BO3AENCTBNIA B paBOYmMX YCOBUSAX.
3HaK «+» NPUHUMAIOT B K&XXOOM KOHKPETHOM pacyete Takum 0b6pasom, 4Tobbl obecneunts Haubonee
HEBLITOAHbLIE YCNOBUS HArpyXeHUs.
Mpy BLIYUCIEHUN OTKIIMKOB OT CTATUYECKUX BO3AENCTBUIN PACHETHLIE HArPY3KN YMHOXAIOT HA KO3hhu-
LUMEHTbI COMETaHUM, NPMHUMaeMble No Tabnuue 7.

Tabnuuya 7 — KoadpduLNEHTEl COMETAHUIA HAarpy3oK

Bug Harpysku 3HaueHue koadduLMeHTa codeTaHnA
MocTosiHHbIE (Macca cocyaa, U3oNaLUUKM U CoaepXXUMoro B 06opyLoBaHUN) 0,9
BpeMeHHble gnnTensHble (Macca XULKOCTH, BHYTPEHHee AaBlieHune) 0,8
KpaTkoBpeMmeHHble 0,5

MpumedaHune — TemnepaTypHble KIMMaTUYECKNE BO3LENCTBMUS, BETPOBLIE HArpy3ku N AUHaMUYeckue Boei-
CTBUS OT 06OPYLOBaHMA NPU STOM He YUYUTLIBAKOT.

6.17 TMpu BbINOMHEHUM pac4eTa 3a4aHnin U COOPYXXEHWIA, MOAENMPYEMbIX COBMECTHO C COCyAaMU 1 anna-
patamu, pykoBoACTBYIOTCA TpeboBaHusamu [3]. Mpu 3TOM He NONMHOCTLIO 3aMOSIHEHHbLIE COCYAbI C XUAKOCTbIO
pPEKOMEHAYETCA MOAENUPOBATb B BUAE CUCTEM C KOHBEKTMBHOM U MMNYNbCUBHON MACCON, XapaKTepucTuKu
KOTOPbIX ONPEAENAIOT COrMacHO HACTOALEMY CTaHAapTy.

[ns 0co60 OTBETCTBEHHbIX 34aHUIA U COOPYXEHUN, MOAENUPYeMbIX COBMECTHO C CcOCyaamu U annapa-
Tamu, NPOBOAAT ABA pacyeTa — pacyeT Ha npoekTHoe 3emneTpaceHue (M3) u MakcumanbHoe pacvyeTHoe
semnetpsacenne (MP3). Pacuetbl, cooTBeTcTBYIOLME MP3, BbINONHAIOT BO BPEMEHHON 06nacTu ¢ Mcnonb30-
BAHWMEM UHCTPYMEHTANbHbIX UM CUHTE3UPOBAHHBIX aKCENneporpaMm.

Ins 0co60 OTBETCTBEHHbIX COCYZI0B, B TOM YKUCIE HECTAHAAPTHON (POPMbI U KOHCTPYKLIMM, BbIXOASLLMX
3a paMKu yCrnoBuii NPUMEHEHUs1 HACTOSILLErO CTaHAApPTa, AONOAHUTENBHO NPUMEHSIIOT ApyrMe Gonee ToYHbIe
MeToAbl MHAMUYECKOTO MOAENUPOBaHUSI CEMCMUYECKOT0 BO3eCTBUA Ha KOHCTPYKUMKU. B aTom cnyyae pac-
YeT NPOYHOCTM W/UMKM YCTOMYMBOCTU NPOBOAAT METOA4AMU AUHAMUYECKON TEOPUN YNPYrOCTU C UCMONb30BaHU-
€M MHCTPYMEHTAarnbHbIX UM CUHTE3UPOBAHHLIX aKCeneporpamMmm Ha OTMeTke yCTaHOBKMU usaenuii. MNpu Heob-
XOAWMOCTM YUUTLIBAIOT MOBEAEHUE XUAKOCTU CO CBOOOAHON NOBEPXHOCTLIO, BAUSIHME ONOPHLIX KOHCTPYKLMNI
1 (pyHAAMEHTA, a TaKkKe NPUMbIKAIOLLMX K Cocyaly TPyOonpoBoaoB.

7 OueHKka CeMCMOCTOMKOCTU COCYAOB U annaparoB

7.1 PacyeTt Ha NPOYHOCTL 3NEMEHTOB cocyaa

7.1.1 Tpwm pacuete cocyga C y4eTOM AOMNOMHUTENbHbLIX HAarpy3oK U AaBreHUst OT CEMCMUYECKOro BO3-
ZIeCTBMA B KA4ECTBE 0NYCKaeMbIX HaNPSHKEHUI MPUHUMAIOT 3HaYeHua [o] u [c],,, onpeaensieMble COrnacHo
FOCT P 52857.1 nu TOCT P 52857.10 ansa pabounx yCrnoBum.

MpumMmeuvaHune — lMNMockonbKy ceicMUUEcKoe BO3AEUCTBME HOCUT KpaTKOBPEMEHHBIA XapakTep, To ANA pacyeT-
HbIX TeMnepartyp, Npy KOTOPLIX YYUTLIBAIOT NON3y4YeCTb Marepuarnos NpU onpeaeneHun AoMnyckaeMoro HanpsxeHus [c],

AornyckaeTcsi He yUUTbIBaTb R o U Ry oo HO NPU 3TOM ANS YINEpoAUCTLIX, HU3KONErMpOoBaHHbIX, (PeppuTHBLIX, ay-

CTEHUTHO-(PEPPUTHBIX, MAPTEHCUTHBIX CTanei W CMNaBoB Ha Xene3oHUKenesoih ocHoBe R ,, R .., R, YMHOXaIOT Ha
koahdpuumenT 0,8.

7.1.2 KoacbduumeHT 3anaca yCTOMYMBOCTU MPU CEUCMUYECKOM BO3AENCTBUM n, NpUHUMAIOT paB-
HbiM 2,4.

7.1.3 Pacyet Ha NPOYHOCTL 3NEMEHTOB COCy/la U YKPENNEHUA OTBEPCTUI B 0Devalikax u AHULIAX C y4e-
TOM AOMOMAHUTENBHOTO TMAPOANHAMMUYECKOrO AABMEHUA M HArpy30K OT CEMCMUYECKUX BO3AEWCTBUI NPOBOASIT
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B cooTBeTcTBuM ¢ FTOCT P 52857.2 — MOCT P 52857.4, TOCT P 52857.8, TOCT P 52857.11. Mpu aTtom pac-
YeTHOoe u3bbITOMHOE AaBneHue onpeaensoT cornacHo 8.11.5un 9.12.7.

MonHaa Harpyska OT AaBNeHUs CO CTOPOHbI paboyen cpeabl HA CTEHKW U AHUMLA cocyda B YCNOBUSAX
3eMNEeTPACEHUS BKIIOYAET B cebs:

- rMAPOCTaTUYECKYIO Harpy3Ky U Harpy3ky ot AeNCTBUSA U3ObITOMHOTO BHYTPEHHETO UMW HAPYXXHOrO AaB-
neHwus;

- UMNYMbCUBHYIO COCTaBAAIOLLYIO rTMAPOAUHAMUYECKOTO AaBMeHus;

- KOHBEKTMBHYIO COCTaBMAIOLLYIO TMAPOANHAMUYECKOTO AABNEHUS;

- MTMAPOANHAMUYECKOE AaBMNEHUE OT BEPTMKANbHOIO BO3AENCTBUS.

7.1.4 Pacuyer obevaek MU KOHUYECKUX NEPEXOAOB HA NPOYHOCTL U YCTOMYMBOCTb MPOBOAAT COIMacHO
8.8.1 1 9.12.1 ¢ yyeTom nNonoxenun 7.1.1n 7.1.2.

7.1.5 BepTukanbHble COCyAbl HA NAOLWAAKaX CENCMUYHOCTLIO HE MeHee 7 BannoB cneayert ycraHaBnu-
BaTb HA HE MEHee YeM TP Onopbl.

7.1.6 Pacyetr Ha Npo4HOCTb 0Bevaek u AHULL OT BO3AENCTBUA ONOPHbLIX HArpy30K NPOBOAST B COOTBET-
creun ¢ FOCT P 52857.5 ¢ yuetom TpeGosanuit 7.1.1. [pu 3TOM pacHeTHoe ycunue F, Ansi BEpTUKasbHbIX CO-
CYZI0B BbIYMCIIAIOT B COOTBETCTBUM C 8.6.3; ANsi rOPU3OHTANLHBIX COCYZI0B OMOPHLIE HArpy3sku Fonpeaensior
no 9.8.

7.1.7 Pac4eT Ha NpOYHOCTb CEATIOBbIX OMOP M (hyHAAMEHTA NPy [EiCTBUM HAarpy3ok £ nposoasT no [4].

7.1.8 TpoBepKy HecyLler cnoCOOHOCTU aHKEPHbIX OONTOB, KPENALLMX ONOPbI BEPTUKATbHbLIX U TOPU3OH-
TanbHbIX COCYA0B, HA pacTsHXKEHWE U HA CABUT NPOBOAST B COOTBETCTBUM C 7.3.2—7.3.5.

7.1.9 na npenoTBpalleHust BbINNECKMBAHMUS XUAKOCTU U3 BEPTUKANbHOTO cocyaa 6e3 KpbILKU BbICOTa
HanuBa h JomkHa ObITb OrpaHUYeHa:

h < h, - max(dm=, dm=). A1)

7.1.10 MpoBepky 00LEeNn YCTOMUUBOCTU ONMOPHBLIX CTOEK COCyAa NPOBOAAT B COOTBETCTBUM C 8.7.1.

7.2 PacyeT Ha NPOYHOCTL OGevaek n AHULL NPU BHEWHUX CEMCMMUYECKNX Harpy3Kkax Ha wTyuep

MpoBepKy NPOYHOCTU MECT NEpeCceveHNs WTyLepoB ¢ obevanikamu u AHMLWAMU NPY AEACTBUM AABNEHUA
U BHELUHMX Harpy30kK Ha LUTyuUep € y4eTOM CeNcMUYEeCKUX Bo3aencTeuii npoeoaAaT cornacHo MOCT P 52857.3
n FOCT P 52857.9 ¢ yuetom Tpebosanuin 7.1.1. Mpu 3TOM pacHeTHOE 3BLITOYHOE JaBneHne Onpeaensior
cornacHo 8.11.5 n 9.12.7, a Harpy3ku Ha WTyuep onpeaensiioT U3 pacyeta NpMMbIKaoLmx TpydonpoBoaos C
YYETOM CEMCMUYECKNX BO3AEWCTBUN B Cneayiowen NocneaoBaTenbHOCTU:

- BBIYUCMIAIOT MakcUManbHble NepemMeLLieHns WTyLepa oT CelCMUYECKNX BO3AENCTBUIA A 7>, A ¥, AT
cornacHo 8.12,9.13.1 1 9.13.2;

- NpoBOAAT pacyeT TpybGonpoeoga No METoAam CTPOMTENbHOW MEXaHMKU C YYETOM 3aaHHbIX CeNCMU-
YECKUX NEPEMELLEHNI LITyLepa AT, AT, A D | ApYrUX CTAaTUHECKNX N CEMCMUYECKMX BOAENHCTBUI B COOT-
BETCTBUM C TPeBOBaHNUAMM COOTBETCTBYIOLUMX HOPMATUBHBIX JOKYMEHTOB;

- BbIMUCTIAIOT Harpy3ku ¢ y4eTOM CERCMUYECKUX BO3AEWCTBUI Ha WTyLEp cocyaa oT Tpybonposoaa.

7.3 PacyeT aHKepHbIX 60NTOB

7.3.1 Ecrm R°=0u F, = 0, AnameTp aHKepHbIX 6ONTOB NPUHUMAIOT KOHCTPYKTUBHO.

7.3.2 Ecnu ropusoHTanbHble (CABUraloLLMe) YCUIIMA B NMIIOCKOCTM COMPSKEHUS OMNOpbl cocyaa ¢ dyH-
JaMEHTOM BOCMPUHUMALOTCA 38 CHET CUI TPEHUSA, TO YCUIMe NpeaBapuTEnbHON 3aTskkn kaxaoro bonrta, He-
06xo0anMoe AN BOCNPUSITUS TOPU3OHTANBHBIX CUM, BBIMUCASIOT N0 dhopmyne

kR®
F. =80, 12
rae R® — caBwraroLas cuna ot CEMCMUYECKOro BO3AENCTBUSA, AENCTBYIOLLAS HA aHKEPHbIE GONThbI ONOPLI U
onpeaensiemas cornacHo 8.5.6, 9.9.6;
k — K03ahUUNEHT CTaBUNBHOCTM 3aTSHKKK, NPUHUMAaeMbIn No Tabnuue 8;
n, —4ucno 6onTos Ha 0OAHON OMOpPeE.
13
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Tabnuua 8
KoHcTpykumsi 601T0B C oTrn6om C aHKepHoOIi nauToiA Mpsmble (I;gr;l;:'e;g;
HoMuHanbHbIi 1948 nyxmx CbeMHbIX 19—48 648
AnameTp 60nToB d, MM 12—140 56—125
79 /
C 1
PucyHok
Iny6uHa 3agenkv H npuHaTa U3 ycriosus = 145 klMa
KoadhpuupeHT cra- " " . N
GUILHOCTY 3aTSHKKU K 19 (1.3) 1913 15 25(2) 2,3(198)
B ckob6kax AaHbl 3Ha4YeHNsT KO3hprLMEHTA K NS CTAaTUHECKMX Harpy3oK.
7.3.3 BonTtbl Heo6x04MMO 3aTArMBaTh, Kak NMpaBuao, C KOHTPONEM KpyTsuiero MomeHTa Mv 3HayeHve
KOTOPOro BbIYUCAAOT Mo hopmyne
M =$Ft, (13)

rae 8 — KoadhPUUNEHT, yUnTbIBAIOLWNIA reOMeTprnyeckme pasMmepbl pe3bbbl, TPEHME Ha TOopLe raku u B pesb-
6e, NpuBeAeHHbIl B Tabnuue 9;
Ft — ycunue npepBapuTenbHO 3aTsHkku 601TOB.

Tab6bnuua 9
[Oviavetp 6orra d Mvi £ M [Iyavetp 6osra d, Mm M
10 2 103 56 1,4-102
12 2,4-10-3 64 1,7-102
16 3,2-10-3 72 1,9-102
20 4,4-10-3 80 2,T10'2
24 5,8 10-3 90 2,3-102
30 7,5-10-3 100 2,5-102
36 9 103 110 2,8-102
42 1102 125 3,2-102
48 1,2-10'2 140 3,5-102

7.3.4 MuHuUManbHbIN gnamMeTp aHkepHoro 6onTta (Mo pe3bbe) BbIUMCAAKT No opmyne

14(1,05kFb+ Ft) (14)
Y  nk[a]b

roe [cTlb— ponyckaemoe HanpshkeHue AN aHkepHoro 6onTta, npuBefeHHoe B Tabnuue 10;
Fb— makcumanbHoe pacyeTHoe pacTsiruBatoliee ycunme, AeicTBylolLee Ha aHKepHbIin 6oNT, onpegense-
Moe cornacHo 8.6.4 n 9.9.5.

14
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Ta6nuya 10— [lonyckaemble HanpsXeHWsa ANA aHkepHbIX 601TOB

fonyckaemoe HanpaxeHue AnA aHkepHoro 6onta [cT]b, MMNa, s ctanum mapok
AvnameTtp 60nTa d, MM

BCt13nc2, BCt3kn2, C120 ogra2c io0ra2ci
10— 30 145 185 190
36— 56 145 180 180
64— 80 145 175 170
90— 100 145 170 170

110— 140 145 170 165

7.3.5 Ecnu ropusoHTanbHble (caBurawlme) ycunusa B MOCKOCTU COMPSHXEHUS onopbl cocyda ¢ yH-
OAaMEHTOM BOCMPUHMMAKTCS 3a CYET CONPOTMBAEHUS CTepxkHA 6onTa cpesy (Rs> 0), To cnegyeT BbIMOMHATL
YC/I0BUSA MPOYHOCTU Ha pacTsXeHne n cpe3 aHKepHbIX 6ONTOB:

ecnn Fb< 0 (ycunue cxumarwuiee), To

4RS (15)
0,6m© hnh

ecnm Fb> 0 (ycunne pactarusatouee), To

44 4RS
db>
max 06u[ctle’  0,4n[cT]bn, (16)

roe Rs— caBuratowas cuna oT celicMUYecKoro Bo3geincTeus, AeiicTByOWas Ha onopy v onpegensemas
cornacHo 9.9.7.
Mpu 3TOM ycunue npefBapuTebHON 3aTSXKM 60MTOB BbIYUCAAKOT No chopmye

Ft- 0,5/rc/cT]e (17)

8 BepTukanbHble cocyabl 1 annapathbl

B faHHOM pasfesfie paccMaTpuBaloTCs BePTUKa/bHble COCYAbl, ONMUPAKOLLMECS HA TPYHT UK (PYyHAAMEHT
[HULLEM, COCyAbl M annapartbl Ha onopax-fanax 1 OnopHbIX CTOMKax, a Takke COoCyfbl W annapatsbl, yCTaHOB-
JIeHHbIe HA CTPOUTE/IbHOW KOHCTPYKLUW.

MeToavka pacyeTa npefgHasHaueHa Ans pacyeta BepTUKa/bHbIX LUAUHAPUUYECKUX COCY0B C MIOCKAMU
OHULLAMY WK KpbIWKamMy (CM. PUCYHOK 2). [lonyckaeTcs NMpUMeEHEHUe MeTOAMKU A/ COCYAO0B C BbIMYK/bIMU
AHUWaMy (Hanprmep, aNAUNTUYECKUMU) U cocyamu ¢ o6eyaiikoii, oTanvaloLweca ot UamHagpuyeckoii. Ans
3TOr0 peasibHblii COCyA annpoKCMMUPYeTCsl YCNOBHbIM COCYOM LMAUHAPUYECKOW (POPMbl C NAOCKAMU KpbIL-
KamMu U gHULWaMu.
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PucyHok 2 — Moge/b LInHAPUYEecKoro cocyaa C XMAKOCTbIO

B ocHOBe annpokcumauuun AexuT NPUHLUN paBeHcTBa 06bEeMOB XUAKOCTU B UCXOAHOM U YC/TOBHOM CO-
cyfax. Mpu 3ToM AnameTp YC/IOBHOIO cocyja A0/KeH ObiTb paBeH AMaMeTpy peasibHOro cocyfa Ha ypoBHe
CBO6GOAHOI NOBEPXHOCTM XUAKOCTU. MMprMepbl Takoli annpokcuMauun npuBeieHbl Ha pUcyHke 3.

[na 6onee TOYHOWN OLEHKN CENCMOCTOMKOCTM COCYyA0B (DOPMbI, CU/TIBHO OT/IMYAKOLWEecs OT LunmHapuye-
CKOWi, pekoMeHAyeTCs UCnonb3oBaThb Apyrue 6osee ToUHble MeToabl pacyeTa (cm. 6.17).

PucyHok 3 — MpuMepbl annpokcyMauyi peabHoro cocyfia CIOKHOW (hopMbl LIUIMHAPUYECKAM COCYLOM
C NIOCKAMU KPbILLIKAMM

16
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8.1 MO/SIHOCTbIO N YaCTMUUYHO 3aMnoJIHEHHbI cocyp,

8.1.1 Tlo/IHOCTbIO 3anO/IHEHHbIM CYMTalT cocyd, ANA KOToporo BbinonHsetca ycnosue hlh0 > 0,95
[[?, hO— BbicoTa HanuBa u 06l an BbICOTA YC/IOBHOMO cocya COOTBETCTBEHHO (CM. pUCYHOK 3)]; B NPOTUBHOM
cny4yae cocyf CuUMTalT YaCTUYHO 3aNO/IHEHHbIM.

8.1.2 MycTbiM cuMTalOT cocyh, ANA KoToporo BbinonHsetcs ycnosue hlh0O< 0,05.

8.1.3 Mpwu pacyeTe Ha ropusoHTanbHoe BosgelicTBue (j={X, Y}) cocyn cumTalT NOMHOCTbIO 3aMNOSIHEH-

HbIM, €C/Nn BbICOTa BOJIHbI dyrax (cM. 8.4.4 ) B fBa pa3a npeBbillaeT BO3AYLWHbIA 3a30p A0 KpbiWkN cocyaa (CMm.
pUCYHOK 4a):

dymax> 2(h0- h). (18)

8.1.4 Ecnu cocys ABNsieTCA MOJIHOCTbIO 3aNO/IHEHHbIM, 411 KOXYXOTpy6uaTbiX TEN006MEHHbIX anna-

paToB, a TakXxe B C/siydae ecsin UCNOoJiIb3yKT cneuynanbHble KOHCTPYKTUBHbIE Mepbl ANA «ralwleHna» BOJIHbI,
NMPUHMMAKT, YTO BCA Macca XMUAKOCTU ydacTByeT B UMNY/IbCUBHOM ABUXEHUN!

TCc=0, W =/77, N, =h\ =-|- (19)

PucyHok 4 — PacueTHaa mMoAesb HeAeopMMpPYyeEMOro LUIMHAPMYECKOro cocyaa € XUAKOCTbo, uMmetoLeli
CBOGO/HYIO MOBEPXHOCTb

8.2 MapameTpbl pacyeTHOl MOAE/NN C y4eTOM ABWXEHUS XUAKOCTU B cocyae npu
ropn3oHTa/IbHOM BO3AeliCcTBUN

8.2.1 NaeanusnpoBaHHas AMHaMuyeckas pacyeTHass Mofeflb HeaedopMUPYEeMOro LUMANHAPUYECKOTO

cocyaa C XWAKOCTblo, KoTopasi MMeeT CBO60/HYI0 NOBEPXHOCTb, NPW FOPMU30HTAsNIbHbLIX KONebaHUsx nokasaHa
Ha puUcyHKax 5 u pucyHke 6a. Maccy XUAKOCTU YC/TOBHO pa3fensioT Ha ABE 4acTh — WMMY/IbCUBHYK U KOH-
BEKTUBHYI. IMNY/IbCMBHAs COCTaBNAOL A8 COOTBETCTBYET CBA3AHHbIM (CHHMa3HbIM) KO/le6aHUAM 060104KM
cocyja M HEKOTOpOii YacTu cogepxaweiics B HEeM XUAKOCTU. KOHBEKTMBHAs COCTaB/sloW,as COOTBETCTBYeT
HU3KOUYACTOTHbIM KOo/ie6aHMAM OCTaBLIECs 4acTu XUAKOCTM OTHOCMTENIbHO 060/104KM cocyaa.

MMnynbcuBHaa Macca XMWAKOCTU MEXECTKo CBsA3aHa CO CTeHKaMu cocyfa M Haxof4uTcs Ha BbicoTe J|oT
HWXHell Touku cocyfa, a KOHBEKTUBHAs Macca TCCBsi3aHa CO CTeHKaMu cocyfa Yepe3 HEeKOTOPYH KOHEeUHYto
XECTKOCTb M HAXOAMUTCSA Ha BbicoTe hC OT HUXHEN Touku cocyga.
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B 3aBMCMMOCTM OT TOTO, Kakyl BeNu4uMHy TpebyeTca onpeaennTb B pacyeTe, pacCMaTpuBalT AaB/eHue
TO/IbKO Ha CTeHKM cocypa (Hanpumep, A8 OnNpefeneHuss CymMMapHOro usrmbalroliero MOMeHTa B CTEHKax)
WUNN OQHOBPEMEHHO Ha €ro CTeHKU W AHuuie (Hanpumep, ANa onpefeneHns CyMMapHOro onpokuAbiBaroLwero
MOMEHTA, AeiCTBYIOLWEro Ha ONopbl WM aHKepbl). B 3aBMCUMOCTU OT 3TOr0 MO-pas3HOMY BbIYWCAAKT BbICOThI
umnynbcusHoii (hr h*) n konsekTusHoli (hc, h*) macc.

8.2.2 TlonHy0 Maccy XUAKOCTU B COCyAe BblYUCASAIT no dpopmyne

T =0,25P%?02 (20)

8.2.3 VIMNyNbCUBHYIO Maccy XUAKOCTW BbIYMCASAIOT N0 hopmyne
0@66

. = tf—r—]-r?————f m, (1)

0,866
r
roey =-"-
8.2.4 BbICOTY UMNY/ILCUBHOI Macchl 6e3 yuyeTa [aBfeHns Ha [HuLe coCyja BblYUCAAT no opmyne

r 0,375/7 npn ¥<0,75,
h' =105/1-0,09375y npu y>0,75 @2

8.2.5 BbICOTY UMMY/NbCUMBHON MacChl C yYETOM [JaB/IEHUS HAa AHWLLE COCYAa BbIYMCASIOT No hopmyne

0,866
h= 2t 0 0:8661 °'125M1 npn y <133, 23)
y
0,45h npn y>133
8.2.6 [ns yyeTa macchl NycTOro cocyga, a Takke A0NOSHUTENbHbIX BHYTPEHHUX U HAPYXXHbIX KOHCTPYK-

UniA 1 n30ns4Mn cnepyet CKOPPEKTMPOBATb UMMYNbCUBHYIO MacCy ¥ COOTBETCTBYHOLLME BbICOTblI €€ MPUIoXe-
HUS (CM. pUCYHOK 5.):

(24)
. T/ +mss
nicorr ﬂ (25)
In, +ms
corr m\h\ + msha
n . (26)
mi +ms

18
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Kc/2 Ke/2
""" VAV AN
coir
T1

6for

(eram

Yy-

PucyHok 5 — [iuHamumyeckas pacyeTHasi MOAE/Nb C YH4eTOM MaccChl MyCTOr0 COCyAa W AOMOMHUTENbHbLIX KOHCTPYKLWIA

MpumeyaHune — [Janee no TekcTy nog o6o3HauyeHuaMU m, /2% /7 cnegyeT NoHUMaTb CKOPPEKTUPOBaHHbIE Be-
coT * "
el A&7 T, A

Mpwn aToM npegnonaraeTtcsa, YTO COCyA, U30NAUMA W AONOSHUTENIbHbIE BHYTPEHHUE U HapPYXHble KOH-
CTPYKUMM nNpeacTaBnsioT cob6oli egnHoe xecTkoe HeagedopMupoBaHHoe Teno. B npoTUBHOM cnyyae cneayeT

“cnonb3oBaTh 60/€ee TOUHY AWHAMUYECKYID pPacyeTHYl MOAEeNb COCYAa C yYeTOM MAcChl M XECTKOCTU BHY-
TPEHHUX U HAPYXHbIX YCTPOMNCTB.

8.2.7 KOHBEKTWMBHYI Maccy XUAKOCTU BbIYUCAAKT No popMyne

TC="ptanh(3,68y)m. 27)

8.2.8 XXecCTKoCTb CBA3M MeXAy KOHBEKTUBHOW Maccoii U cTeHKO cocyfa BblUMCASAT No popmyrne

Ke=0,846" ta n h 2(3,68y). (28)

8.2.9 BbICOTY NMpUIOXeHNA KOHBEKTUBHOW Maccbl 6€3 yyeTa gaB/ieHUs Ha gHUW e cocyha BblYUCASAKT
no cpopmyne

h=i (cosh($,68y)-1-0)' h (29)
(3,68ysinh(3,68y))

8.2.10 BbICOTY NPUNOXEHWss KOHBEKTUBHOW MaccChbl XWAKOCTW C y4yeTOM [aB/ieHMs Ha AHuuULe cocyaa
BblUMCAAT No hopmyne

cosh(3,68y)-2,01
=1 h.
n 3,68ysinh (3,68y) (30)

8.2.11 PacueTHaa gMHamunyeckaa mojenb cocyga Cc ABYyMs cTeneHAMM cBo60abl (CM. pUCYHOK 66) MoxeT
paccMaTpuBaTbCa Kak ABe He3aBWCHMbIX MOAENN C OLHON cTeneHblo cBO6OAbLI A1 UMNYNbCUBHON (CM. pUcy-
HOK 6€) 1 AN KOHBEKTUBHOW (CM. pUCyHOK 6T) macchl. Takoli noaxoA gaeT yA0BeTBOPUTESIbHbIE pe3ynbTarThl,
ecnn nepuoabl konebaHuii 4ByX He3aBUCHMbIX CUCTEM OT/IMYAIOTCA He MeHee yem B 2,5 pasa:

™
-1t >25

T,

(31)
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PUCYHOK 6 — Mogesnib cocya € Y4eTOM XECTKOCTW OMOPHOI KOHCTPYKLMU NPU TOPU30HTa/TbHOM BO34elCTBUN

B cnyyae ecnu ycnosue (31) He BbINOSIHSAETCHA, COCYA C XUAKOCTbIO C/AeAYeT paccynmTbiBaTb Kak CUCTEMY
C ABYMS CTeneHsAMM cBO6OAbl NO MeToAaM CTPOUTENbHOVW MeXaHUKW, a Harpy3ku Ha onopbl U yCuMaus B cocyne
onpenensaTb B COOTBETCTBUU C JIMHEHO-CNEKTPANbHOW Teopueil celicMoCTOUKOCTH.

8.3 TMapameTpbl pacyeTHOR MOAENMN C YUETOM ABMXEHUA XUAKOCTM B cOcyne npu
BEPTUKa/IbHOM BO3Z4elicTBUU

Mpu pacueTe celicMuyeckux BO3AeWCTBUI B BepTUKA/bHOM HaMpaB/ieHUM CUUTAIOT, YTO BeCb 06bEM
XWAKOCTU yyacTBYET B UMMYbCUBHbBIX KO/le6aHnax (CM. PUCYHOK 7):

T.=T. (32)

ms + T + 0,33mw

PUCYHOK 7 — Mogesnb cocyfa C YY4eTOM XeCTKOCTM ONMOPHOI KOHCTPYKUUW NPy BepTUKaSIbHOM BO34eicTemm
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8.4 Mepuoabl konedaHni U BbICOTa BOJHbI

8.4.1 Mepuoabl popmM KonebGaHuit UMNYNbLCUBHOW MaCChbl 7;iBbIl|MCJ'I'i-|IOT No METoAaM CTPOUTENBLHOW Me-
XaHUKW, NPU 3TOM HEOBXOAMMO YYNTbIBATD!

- N0AaTNUBOCTL OOEYANKN UMU JHULLA B MECTaxX KPENSIeHUA cocyaa K onopam;

- NOAaTNMBOCTb CaMUX OMOP;

- NOAATNMUBOCTb aHKEPHbIX OONTOB;

- NOAATNUBOCTL U MAcCy CTPOUTENLHON KOHCTPYKLIMK, HA KOTOPOW YCTAHOBIIEH COCYA (NPU €€ HaNMuumn);

- NOAATNUBOCTL IPYHTa NMoJ NOAOLUBON hyHAAMEHTA SKCNEPUMEHTASNIBHO UITM YUCIEHHBIMWU METOAAMU
(MK3). OonyckaeTtca ucnonb3oBaHue ynpoLLEHHOW METOAUKU, NPUBEAEHHOW B MPUMNOXEHUMN A.

8.4.2 Tpu BbINONHEHWUMW NPEABAPUTENLHLIX PACYETOB, a TaKXKe B CNy4yae HEBO3MOXXHOCTU TOUHOTO Onpe-
AeneHus nepuoAoB CoOBCTBEHHbIX konebaHuin MMNYNbCMBHOW MAacChl 40MYCKAETCA NPUHUMATb 3HAYEHUS KO-
aphuumentos auHamuuHocTn B (7)) =B (Ty) =B (7)) = 2,5 unu HanbonblLEe 3HaYEHUe C NOSTANKHBIX CNIEKTPOB
otseta a,(T), ay(T, as(T), a%(T), aS(T). Mpu aToM KO3HHULMEHT AeMNPUPOBaHNA K, pasen 1,3.

8.4.3 lMepuoa nepBoi hopMbl COBCTBEHHBLIX KONebaHu KOHBEKTMBHON MAacChbl XMAKOCTU BbIMUCHIAIOT
no copmyne

Te = 2t (33)

1fa,tss %tanh(:i,s )

8.4.4 MakcuManbHO BO3MOXHYIO BbICOTY BOJSIHbI XMAKOCTU MPU BO3AENCTBUN B FOPU3OHTANbHOM Ha-
npasneHuu j = {X, Y} BbIMMCAAIOT N0 hopmMmyne

== 04224 (34)
g

8.5 Harpysku OT ceiicCMU4YECKUX BO3AE ACTBUIA

8.5.1 Narubatoume MOMEHTbI OT CENCMUYECKOrO BO3AENCTBUA B rOPU3OHTANbHOM HanpaeneHuu j = {X, Y}
BbIYMCNAOT Mo popMynam:
- UMNYIbCUBHbINA u3rnbarowmin MomeHT B obevanke:

M} =A . mHh -2 (3%)
- KOHBEKTUBHbIN M3rndatoLmin MOMEHT B 06evaiike:
M§ = Am,(H, - 2); (36)

- CYMMAapHbIii u3rnbarowpmin MOMeHT:

2

M = (M} +(M)°, @7)

rae z — paccrosiHue no BepTUKanbHOM OCU OT OCHOBAHWS YCMOBHOrO cocyaa A0 paccMaTpuBaemoro
ceveHus obeyanku (CM. pUcyHok 8).
8.5.2 OnpokuapbiBaoLye MOMEHTbI, e ACTBYIOLLME HA ONOPbI COCYA0B OT CENCMUYECKOro BO3AENCTBUA

B rOPU30OHTaNbLHOM HanpaeneHuu j = {X, Y}, BbIMUCIIAOT N0 hopMynam:
= UMNYSbCUBHbIM ONPOKUAbIBAIOLUA MOMEHT:

M= A m(h,— 2+ Ay My (-2); (398)
- KOHBEKTUBHBI OMPOKMALIBAIOLLIA MOMEHT:

M= Asm,(h, - 2) (39)
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- CyMMapHblii ONPOKNAbIBAKOLLNIA MOMEHT:

Mi=g/(M;.)2+(M;)2 (40)

3HayeHua z 1 mw B 3aBUCUMOCTM OT BUAa Onop npuHumaltot no 8.6.1 8.6.2

PrcyHok 8 — BepTuKasibHbIli cocy,

8.5.3 lonepeuHble Harpyskn pAns cencMmyeckoro BO3AENCTBMA B TFOPU3OHTA/IbHOM HanpaBneHun
y={X, Y} Bbluncnsot no dopmynam:
- UMNY/IbCUBHAA nonepeyHas Harpyska:

Fy=4i(m i+ ¥ mw); (41)
- KOHBEKTUBHaA nonepeyvyHas Harpyska:
Fi = Ajmg (42)
- CyMMapHas nonepeyHas Harpyska:
fH ifJi' h £;)*. (43)

8.5.4 MakcumasbHY0 pacyeTHYIo nepepesbiBaloLLyt0 CU/y OT CEMCMUYECKOro BO3AENCTBUS BbIYUCAIOT
no gpopmyne

F.s= max (F£;Fy). (44)
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8.5.5 [lonOnHWUTENLHYIO BEPTUKASBHYIO HArpy3Ky OT CEMCMMYECKOrO BO3AENCTBUS BLIMUCHAIOT N0 ¢hop-
myne

F§ = A,(m, + m+0,33m,,). (4%)

8.5.6 CasuratoLlyto cuny oT CEMCMUYECKOrO BO3AENCTBUA, AENCTBYIOLLYIO Ha aHKEpPHble BONThI, Bbl-
yncnawT no dopmMyne

R®= max{w; 0} (46)
n

8.6 Harpy3ku Ha OnopHble nanbl, CTOMKW, aHKe pHble 60NnTbl U PyHOAMEHT

8.6.1 [lononHuTensHoe ycunue, 4enCcTByIOLLEE HA ONOPY OT CEMCMUYECKOro BO3AENCTBUSA, BbIYUCSIOT
no copmyne

F13 = F1?z + 1?xv7 47)
rae
Ry =% (4
max(M 5., My) npu n=4
s 1
F1 Xy = 3 E
. max(My , M) _
o7s; ™ =3 (49)

rae Mj My — onpokuzbiBaloLmMe MOMEHTbI OT CENCMUYECKOTO BO3AECTBMUSA cormacHo 8.5.2.

3HaueHus I, zu m, npuseseHs! B 8.6.2.

8.6.2 3HayeHus |, z n m,, B 3aBUCMMOCTU OT KOHCTPYKLIMK OMOP NPUHUMAIOTCS:

a) ansa onop-nan (CM. pUCyHoK 8a, 6):

-1=D+2(e, +s+s),z=h,, m, =0 npu BbIMUCNIEHNN HArPY3KN HA CTPOUTENLHYIO KOHCTPYKLMIO U ANns
NPOBEPKM HA MPOYHOCTL aHKePHbIX BOMNTOB, Takke ANs NPOBEPKU HECYLUEH CNOCOBHOCTU obevaliku B MecTe
npuBapKk1 onopbl-narnsl,

- I=d,, z=-h, Nnpy BLIYUCNEHNN HArPy3KN OT ONOPHON KOHCTPYKLMK HA pyHAAMEHT,

©) AnA ONOPHbIX CTOEK (CM. PUCYHOK 88):

-1=4d,, z=-h,, m, =0 npu BbIMUCNIEHUM HATPY3KM NS NPOBEPKM HECYLLEN CMOCOGHOCTM AHNLIA,

- I=d,, z =-h, Npn BbIMUCNIEHMN HArPY3KKU OT ONOPbI HA CTPOUTEMLHYIO KOHCTPYKLIMIO 1 AN NPOBEPKM
Ha NPOYHOCTb aHKEPHbIX OONTOB;

B) AN ONOPHbIX NAACTUHYATbIX CTOEK (CM. PUCYHOK 82):

-I=4d,, z=-h,, m, =0 npu BLIMUCNEHUM HATPY3K1 ANA NPOBEPKN HECYLLEN CNOCOGHOCTU AHNLLA,

- I=d, z=—h,, Npy BLIMUCNEHNN HArPY3KM OT OMOPbI HA CTPOUTENLHYIO KOHCTPYKLIMIO M AN NPOBEPKN Ha
NPOYHOCTb aHKEPHbIX BONTOB.

8.6.3 MakcumanbHOe pacyeTHOE ycunue, UCMnofb3yemoe Ans NpOBEepKM Hecyllen crnocoBHOCTu obe-
Yyanku (AHUWA) B MECTE NPMBAPKKU OMOPHOM nanbl (CTONKK), BLIMUCAAIOT N0 hopMynam:

- AN COCyA0OB Ha YeTbIpex onopax, obecneynBaoLLux PaBHOMEPHOE pacnpeaeneHne Harpy3ku Mexay
BCEMM OMOpPaMM (TOUHBIA MOHTaX, YCTaHOBKa NPOKNaaokK, Noanveka 6eToHa u T. n.):

G M
F==4+ FS; 50
=4t R (50)
- AN COCYA0B Ha YETbIPEX ONopax, He 06ecnevnBaoLLMX PAaBHOMEPHOE pacnpeaeneHne Harpy3ku Mex-
Ay BCEMK OnopamMu:
G M
F=—4+— Fs; 51
155 + ] + 5 (31
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- NS COCY/I0B Ha TPex onopax:

G. M
F=C8i M .ps
=3 o7t (2)

8.6.4 MakcumarnbHoe pacHeTHOE ycunue, UCnonb3yemoe A5 NpoBepkn NPOYHOCTU aHKEPHbIX OONTOB
Ha pacTsbkeHue, BLIMMCNAIOT No hopmynam:

- ANSi COCYA0B Ha YeTbipex onopax, ob6ecneunsalowmx paBHOMEPHOE pacnpeaerieHne Harpyskum mexay
BCEMM OMOpamMm (TOYHbIM MOHTaX, YCTAHOBKA NPOKNaaokK, NoanuMeka 6eToHa u T. n.):

M
F=——+—+F} 53
1 4 I 17 ( )
- ANS COCYAOB Ha YETbIPEX onopax, He 00ecnevnBaloLLMX PABHOMEPHOE pacnpeferneHue Harpy3km Mex-
Zly BCEMM onopamu:

A=Y F; (54)
- ANS COCYA0B Ha TPExX ornopax:
F=-8+ M | (55)
3 075/

8.6.5 MakcumanbHoe pacTarMearoLlee yeunme, 4encrByioLLee HA aHKePHbIN BONT, BLIMMCNAIOT No dop-
Myne

F,
F.= max{n—; 0}, (56)

b

rae n, — 4ucno GonTos Ha OAHOM Onope.

8.6.6 Ecnu BeayT pacyeT cocyaa, YyCTaHOBMEHHOrO Ha CTPOUTENbLHON KOHCTPYKLUU, TO NpU onpeaene-
HWUW HArpy3oK Ha aHkepHbIe GonTel B popmynax (38), (41) n (45) BMecTo m,, NOACTABNAIOT TONLKO MACcCy Onop-
HbIX CTOEK 6e3 yyeTa MacCbl CTPOUTENBHOM KOHCTPYKUMU. ECiu onpeaensioT Harpy3ku Ha hyHAaMeHT CTpou-
TENbHOI KOHCTPYKLUK, TO BMECTO M, NOACTABNAIOT CYMMapPHYIO Maccy CTOEK U CTPOMTENbHON KOHCTPYKLUMN.

8.6.7 Ecnn macca m,, CTPOUTENbLHOW UMW ONOPHOM KOHCTPYKLIMM HAMHOTO MEHbLUe Macchl cocyaa ¢
xupkocteio m,, < 0,1 (m_ +m), TO Npu pacyete ycunuin F, Mmaccy m,, AONyCKaeTcs He yunTbiBatb (m,, = 0).

8.7 PacueT Ha YCTOMYUBOCTb ONOPHbIX CTOEK

8.7.1 YCTOMUYMBOCTb ONOPHBLIX CTOEK C YYETOM CEMCMUYECKOrO BO3ENCTBUA BbIYUCAAIOT NO hopmyne

A ., (57)
[F1

rae F, — makcumanbHoe pacyeTHOE CXUMAaIOLLIEe YCUNUe, NepeiaBaeMoe Ha OMopPHYIO CTOHKY COrnacHo
8.6.3.
8.7.2 [lonyckaeMoe 0CeBoe CXXMMAIOLLEE YCUITME BbIMUCTIAIOT NO hopmyne

[F]=7[F]“' =, (58)
1+[[FJWJ
[Fla
rae aponyckaemoe ocepoe cxumalowee ycunue U3 ycnosus npo4HOCTU BbIMUCTIALIOT NO cdopmyne

[Flas =Awlo} (59)
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a gonyckaemoe 0CEBOE CKUMaIOLEe ycunue B Npeaenax ynpyroctu u3 ycrnoBusi yCTOWYUBOCTU BblYUC-
nsiot no chopmyne

[Fla =E"n—:qw(§)2, (60)

rae [c] — ponyckaemoe HanpshkeHue, onpeaensiemMoe cornacHo 7.1.1;
n — K0adhUUMEHT 3anaca yCTOMYUBOCTH, ONpeaensaeTcs CornacHo 7.1.2;
A, — nnoujaas nonepeyHoro Ce4eHus ONopHON CTOWKKM BpyTTO;
E,, — mMoaynb ynpyroctu matepmana CTOWMKH,
A — rMOKOCTb CTOWKM, BbluMCRsiemas no popmyne

r=l, /ﬂ ©1)
Iw

rae /,, — NpuBeaeHHas pacyeTHas AnuHa CToliku, ykasanHasa B FOCT P 52857.2 (tabnuua 1).

8.8 PacyeTt o6evyaek M KOHUMYECKUX NEPEXOA0B HA NPOYHOCTb U YCTOMYMBOCTbL

8.8.1 MNpeaBaputenbHO NPOBOAAT pacyeT obeyaek, KOHUYECKUMX NEePEXOAOB W AHULL HA NPO4YHOCTb
M YCTONYMBOCTb OT AEWCTBUA [aBMEHUsl, 0CEBOM CUIlbl, MOMEHTA U NONEPEYHON Cunbl B COOTBETCTBUM C
FOCT P 52857.2 ¢ yuetom TpeboBaHua 7.1.1; npu 9TOM B KQUECTBE PACHETHBLIX UCTIONbL3YIOT Harpy3sku, onpe-
JeneHHble C YYETOM CTaTUYECKUX U CEMCMUYECKNX BO3AEUCTBUN:

F'=FxF,

M= M +max(M3,M?), 62)
Q' =Q+F;,

P = Py

rae p,, — PacyeTHOe BHYTPEHHEE UMW HApYXHOe AaBneHne Ha obevaliky cocyaa C y4eToM ceiicMuye-
CKOro BO34ENCTBUSA, BbluMCNAeMoOe cornacHo 8.11.5.

8.8.2 Ecnu ycnoBusi NPOYHOCTU MPK YCNOBMAX Harpy>keHust no 8.8.1 He BbINOMHAIOT, TO NPOBOAAT YTOY-
HEHHbII pacyeT. OnpeaenstoT OTKMAUKM OT CTaTUYECKMX U CEMCMUYECKUX BO3AEWCTBUI B COOTBETCTBUU C Ta-
6nuuen 11. Moag OTKMMKOM B 4@HHOM cryyae noHWMaroT koadduumeHTsl, BoluucneHHble no MOCT P 52857.2
[hbopmynbi (28), (165), (167)].

Ta6bnuya 11
1-1 2-i1 pacyeT 3-i pacyet 4-i pacyeT
cTaTU4eckuii pacyeT celicMuka no X celicmuka no Y celicmuka no Z

F 0 0 Fs,

M Mz, M, 0

Q Qs M, 0

p P(z) 0 P,(2)

Bblamcnsietes:
S S, S, S,

8.3.3 OkoHuarenbHbIi OTKIUK S onpeaensioT B COOTBETCTBUM € 6.16.

Mpu 3TOM AOMKHO ObIThb BbINOMIHEHO YCNOBUE

S<1.

63)
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8.9 MNuapoanHaMmmnuyeckoe aaBrieHUe OT CEMCMMUYECKOro BO3AENCTBUA YaCTUYHO 3aNONMHEHHOro
cocyaa

8.9.1 TmapoanHamMn4eCcKkoe gaBneHne Ha CTEHKU U AHULLE cocyda npu CEMCMUYECKOM BO3LENCTBUU B
ropusoHTanbHou nrnockoctu (j = {X, Y}) (CM. puCyHOK 9) BbIMUCIIAIOT N0 POpMynam:
- UMNYNbCUBHOE AABMIEHNE HA CTEHKMW:

2
Pi@)= 0,866A},1hptanh(0,866 %)[1 —%]; (64)
- KOHBEKTUBHOE AaBli€eHUe HA CTEHKWU:
cosh [3,674 %)
P*(2)=0,375A°Dp = (65)
cosh (3,674 5)

- CyMMapHOe 3HayeHune AaBneHust Ha CTEHKW OT UMMNYNbCUBHOW U KOHBEKTUBHOW MAacChl XXWAKOCTU B CO-
OTBETCTBUM C 6.15:

P, @) =-[P@*+P @’ (66)

Ecrimz> h, 170 Pj(z) =0;
- UMMNYNbCUBHOE AaBNeHWe Ha AHULIE cocyaa:

sinh [1,7325)
P!(x)= 0866 A! hp Z : (67)
cosh |0,866 —
oaee?)
r4e X — paccTosiHue B rOPU3OHTaNbHOM HanpaBneHun OT LEeHTPa cocyaa A0 pacCMaTpuBaemMoin TOUKM
(CM. pUCYHOK 2);
- KOHBEKTUBHOE JaBrfeHne Ha AHuLe cocyaa:

(z_ﬁj

3
Pix) = 1,125AijD73Dh\
h|3674 —
cosl [3,6 D)

- CyMMapHO€ 3HayeHKue AaBMEHUs Ha AHULLE COCyaa OT UMMYMNbCUBHOM M KOHBEKTUBHOM MacC:

P, (x)=1/P' ()% + PF (). (69)

; (68)
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PrcyHOK 9 — VIMNy/NbCUBHOE @ U KOHBEKTMBHOE 6 rMapoauHaMuyeckoe faBieHue

8.9.2 luagpoanMHamMumyeckoe faBfeHUe HA CTEHKM U AHuMULe cocyfda NpU CeiicMUMYeCKOM BO3LENCTBUK B
BEpTUKaNbHOM HanpaeaeHuu (CM. pUcCyHok 10) BblumcnaT no hopmyne

Pz(z) =Azp{h-z). (70)

Ecnun z > h, To Pz(z) = 0.

PucyHok 10 — MmapoaMHamMuuyeckoe faBfieHe Ha CTEeHKM M fHULLEe OT CelicMUYeckoro Bo3AeiicTBUS B BEPTUKASIbHOM
Hanpas/ieHum

8.10 ImapoanHammnyeckoe gaBrieHNEe OT CENCMMYECKOro BO34ECTBUSA MOSHOCTLIO
3arnosIHeHHOro cocyaa

8.10.1 TmgpoguHaMUyecKkoe AaB/IEHWE HA CTEHKW, AHWULE U KPbIWKY cOocyAa MpU CeilicMUYeckoM BO3-
aectBumn B ropusoHTanbHoi nnockocth {j={X, Y}) (cM. pucyHok 11a) BbIYUCNSAOT Mo hopMynam:
- laBNeHne Ha CTeHKM cocypga:

~nrDop o (71)
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- JaB/IeHNe Ha AHULLE U KPbILWKY cocyaa:

N (X) =4 Dp(o,5+1. (72)
8.10.2 rvapoanHamMmyeckoe AAaB/IEHNE Ha CTEHKW, AHULLE W KPbILWKY cOcyfa MNpu BepTMKasbHOM BO3-
aelicteum (CM. pUCyHOK 116) BblUMCAAKT No chopmyiam:
- Npy BO34ENCTBUN BBEPX:
Pra(z) =Azp(h- z) npn 0<z<h,
Pa(z) =0 npu z>h\ (73)
- NP1 BO3AENCTBUN BHUS:
PiJ2=0 npu 0<z<hO- h,
Pdz) =Azp(z-h0+h) npu z>h0~h] (74)

- MakCMmMasibHO€e faBJ/ieHune

Pz(z) = max [PH&z), P%z)]. (75)

PucyHok 11 — 'mapogvMHamuyeckoe AasfieHne Aas MOJIHOCTbI0 3aN0/IHEHHOTO cocyAa OT rOPU30HTaNbHOrO a
1 BEPTUKANbHOTO 6 BO34elicTBUA

8.11 PacueT Ha NPOYHOCTb 3/IEMEHTOB COCyJa C y4eTOM CeiCMMUYeCcKoro Bo3aeicTeus

8.11.1 TlwnapocTaTuyeckoe faBfieHne Ha CTEHKM U QHWLLE cocyda BbIYMCASAIT No dopmMynam:
PMz)=pgh-2) npn 0<z<h
PA(z)=0 npu z>h. (76)

8.11.2 [laBneHue Ha obeuvaliky cocyaa C Y4eTOM CENCMUYECKOrO BO3AENCTBUA Ha CTEHKM B 3aBMCHMMO-
CTV OT KOOpAMHATbI Z BbIYUCAAIOT NO hopmyse

P(z) =P+PA{z) £ P p) £ Px(2). 77)
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MpumevaHue — MNpu BO3[eNCTBUN 3eMNETPACEHNS TMAPOAUHAMUYECKOE fjaBneHe MOXET BbiTb Kak BHYTpeH-
HUM, TaK 1 Hapy>HbIM. 3HaK «+» 03HAYaeT, YTo AaBreHNe BHYTPEHHEE, @ 3HaK «—» — HapyXHoe.

8.11.3 PacueTHOe faBneHne Ha AHULLE COCyaa C YYETOM CEeliCMUYECKOro BO34eiCTBUA B 3aBUCUMOCTU
OT KOOpAWHATkI X BEIMUCARAIOT N0 hopMyne

P(X)=p+P,,(0) £ P,(0) £ P, (). (78)

8.11.4 PacuyeTHOe [1aBfieHMe Ha KpbILKY cocyza C y4ETOM CeliCMUYECKOro BO3eCTBUSA BbIMUCISIIOT N0
dopmyne

p.=p+P,(h)P,h,). 79)

8.11.5 TMpu pacyeTe aneMeHToB cocyaa (UMNMHAPUYECKUX o6eyaek, KOHUYECKUX SNEeMEHTOB, KPbILLEK,
AHULY, WTYUepoBs, doNaHLUEBbIX COEANHEHUIA U T. A.) OT AENCTBUA AABMNEHUA C YYETOM CENCMUYECKUX BO3AEN-
CTBUW:

- B KQY€CTBE PACYETHOrO AABMNEHUA P, AN AHULL NPUHUMAIOT HanGorbLiee (M HauMeHbLLIEE) AaBne-
Hue p(x) cornacHo 8.11.3;

- B Ka4Y€CTBE PACYETHOrO AABMNEHUA P, . AN KPbILLEK NPUHUMALOT HauGonbLuee (MM HauMeHbLUee) 4aB-
neHue p, cornacHo 8.11.4;

- B KQYECTBE PACYETHOIO AABNEHUS P, , AN 0GE4AEK M KOHNYECKNX SIEMEHTOB NPUHMMAIOT HauGonbLuee
(wnn HanmeHbluee) faBneHne p(z) cornacHo 8.11.2 npu h, <z < h, (h, n h, — BbICOTa 40 HM3a 1 [0 Bepxa
paccmaTpuBaeMoro arneMeHTa cocyaa COOTBETCTBEHHO);

- B KQ4ECTBE PaCYETHOrO JaBNEHUs P, AN PacYeTa YKPEnneHusi OTBEPCTUiA, TepPMETUYHOCTY hriaHue-
BbIX COEAWHEHUN U T. 4., PACMONOXEHHbIX HA obevaiike UMM KOHUYECKOM 3MeMEHTE, MPUHUMAIOT JaBneHue
p(z) (z — koopaunHaTa ocu 0TBEpPCTUA OT HM3a cocyaa) cornacHo 8.11.2;

- B KA4YECTBE PacYETHOro AABNEHMA P ANA pacdeTa yKpenneHs OTBEPCTUIN, repMETUYHOCTU (dINaHLEBbIX
COEAWHEHMWIA 1 T. 4., PaCNONOXEHHbIX HA AHWULLE U KPbILLKe cocyaa, NPMHUMAIOT gaBneHune p(x) (X — Koopau-
HaTa ocu OTBEpCTUA OT LieHTpa cocyaa) cornacHo 8.11.3 u 8.11.4 COOTBETCTBEHHO.

MpumMmedvyaHue — ECnun 3HadeHUe pacHETHOrO JaBlieHUs MeHbLUE HyIS, TO AaBNeHNe ABNSAETCA HapyXHbIM U3-
BbITOYHBLIM, B MPOTUBHOM CrlyYae JaBneHWe SBNSAETCA BHYTPEHHUM N3OLITOYHBIM.

8.12 MepemeweHnA ToOuYEK NpUcoeauHEeHNA TpyoGonpoBoaa k cocyay

MakcumanbHble NepeMeLLeHNs LUTYLIEPOB COCya B pesynkraTe CEIMCMUYECKOrOo BO3AENCTBUA BbIMUCNS-
10T N0 chopmynam:
- FOPU3OHTanNbHbIE NEpPEMELLEHUSI OTHOCUTENBLHO (DyHAAMEHTA:

A';‘m=\/[A}.1(mi+mw"|’)]2+(Al?mc)2(KL_+%} (80)

- TOpU3OHTanNbHblIE NepemMeLLeHUss OTHOCUTENBLHO rPYHTA, €eCnu pacyeT BbINOMHAIOT C y4€TOM BNUAHUA
OCHOBAHUA:

AT = A +A, 1)
1.1 1 [my(h,+ hy)+ m,05h, ]
A=A (mimyy+m)|——+——+—— |+ AW WD (82)
rae 1,1( itMyy f(in Ku; KXJ Y K, (m+ my)
A=A, e q Mo (83)
K., K,

- BEPTUKAaNbHbIE NepeMeLLEHNsI OTHOCUTENbHO byHaaMeHTa:

1 1
Amax =A , .
e = A,(m,+m+033m,) [Kc,z + Km], (84)
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- BepTuKasibHble nepemMeleHna OTHOCUTESIbHO TPpyHTa, €C/In pacyeT BbINO/IHAKT C Y4eTOM BJ/IMAHUA OC-
HOBaHUA:

1 1

1
mK_ Az(ms+m +0,33 mvw
AP~ ( ) K * KW/ +K7

(85)

9 lopu3oHTaNbHbIE COCyAbl U annapaTbl
B HacTosWeM pasgene paccMaTpuBaloTCsl TOPU30OHTasIbHbIE COCYAbl M annapartbl Ha CeA/10BbIX OMopax.

9.1 MOAHOCTbIO N HAaCTUYHO 3aMnOJIHEHHbI cocys,

9.1.1 MoNHOCTbIO 3aNO/IHEHHBIM CUMUTAlOT COCy[, A1 KOTOPOro BbinonHsaeTcsa ycnosue ft/D > 0,8, B npo-
TUBHOM C/lyyae COCY[ CUMTaloT 4aCTUYHO 3anoJIHEHHbIM. [lapameTpbl 419 YaCTUYHO 3anoJIHEHHOro cocyga
onpepenatT no 9.2.1. MNMapameTpbl A4NA NOMHOCTLIO 3aN0/IHEHHOIO cocyaa onpeaenstoT no 9.1.4.

9.1.2 MycTbIM cUNTAKOT COCyA, A1 KOTOPOro BbinonHsaetcsa ycnosue ft/D < 0,1.

9.1.3 Takxe npu pacyeTe Ha ropM3oHTasbHOE BO3AEeiCTBME COCY/ CHMTAIOT NOMHOCTHI0 3aNO/IHEHHBIM,
ecnn BbicoTa BOMHbI ciynax (cm. 9.4.4) B ABa pasa npeBbillaeT BO3AYLWHbIA 3a30p A0 BepxHel obpasytouiei
cocypa:

dymex> 2(D - ft). (86)

9.14 Ecnu cocyn nonHocTblo 3anosiHeH (cornacHo 9.1.1 wnm 9.1.3) B KOXyxoTpybuaTbiX TEN/T006MEH-
HbIX annapartax, a Takke B c/iydyae ec/im UCNOo/b3YT cneunanbHble KOHCTPYKTUBHbIE Mepbl A/ «ralleHus»
BOJIHbI, NPUHUMAIOT, YTO BCA Macca XUAKOCTU yyacTByeT B UMMY/IbCUBHOM [ABMXEHUN:

TC=0, m =m =pVs, ft, = ft*= A =a*=0, (87)

rae ft0— BbicOTa OT TOUKM 3aKpensieHust 4o OCU cocyfa.

PucyHok 12 — Mogesnb ropusoHTa/IbHOro L/TMHAPUYECKOTO COCYa C XMAKOCTBIO NpY BO3AeNCTBUM B NPOAOSILHOM
HanpaBneHun (ft * ft*)

9.2 [MMapameTpbl pacyeTHOl MoAenu npu NpPoAosibHOM BO34eCTBUN

9.21 FOpM30OHTaNbHbIA LUANHAPUYECKUI cocyd annpoKCUMUPYETCS YCOBHBIM MPSIMOYFO/IbHbIM COCY-
[OM (CM. pucyHOK 12). LUnprHa yCcnoBHOrO MpsiMoyro/sibHoro cocyfa b gomkHa 6biTb paBHa LWMpPUHE cBO6OA-
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HOW NMOBEPXHOCTU XKMAKOCTW B COCYAE, a ANMHA YCINOBHOIO cocyaa £ AomkHa ObiTb paBHa AnuHe CBOOOAHON
MOBEPXHOCTM XWAKOCTU B COCyAe. BbICOTY XMIAKOCTU B YCIOBHOM MPSIMOYTOfbHOM cocyfle h™ BbIMMCHISIOT U3
YyCMOBUA PAaBEHCTBA 0OBLEMOB XXUAKOCTU B UCXOHOM M YCINIOBHOM COCyAe.

9.2.2 [Ina 6onee TOYHOI OLEHKN CEeCMOCTOMKOCTM COCY/10B (DOPMbI, 3HAYUTENBLHO OTNMYAIOLLENCs1 OT
LUUNUHAPUYECKOR, pEeKOMEHAYETCsl UCMoNb30BaTh Apyrue 6onee To4YHbIe METOALI pacyeTa (CM. 6.17).

9.2.3 lNonHas Macca »XMAKOCTU B COCy/le paBHa:

m=pblh*. (88)

9.2.4 /IMNynbCUBHYIO MacCy XMAKOCTU NPW NPOAOSILHOM BO3AEWCTBUU BBIMUCHIAIOT MO hopmMyne

tanh —0'?’66

- Y 89)
M="0866 ¢
Y

g

h
rae 'Y=T
9.2.5 BbIcOTYy MMNynbCMBHOM Macchl 6e3 yueTa AaBneHus Ha AHULLE COCyaa BbIMMCTSIOT No hopmyne

0375h npm Y <075
K = . " (90)
' 10,5h - 0,093757 npu Y >0,75.

9.2.6 BbICOTY MMNYNbCUBHOI MaccChl C y4ETOM AABNEHUA HA AHULLE COCyAA BbIMMUCHSIIOT No hopmyne

0,866
Y - .
) —Y __ K -0125K npu y<133
h = 2tanh 2868 @1
Y
045h npu y>133

9.2.7 BbICOTY OT TOYKM 3aKpenneHnsa 40 MMNYNbLCUBHOM Macchl 6e3 yuyeTa AaBneHMA Ha AHULE cocyaa
BbIYMCIIAKOT N0 hopmMyne

h' =h-h"+h; +h,~05D. ©2)

9.2.8 BbICOTY OT TOYKM 3aKpenneHus Ao UMNYNbCUBHOW MAacChli C Y4ETOM AABIIEHUS HA AHULLE cOcyaa
BbIYMCNIAKOT N0 hopmMyne

h =h—h +h + h,-0,5D. (93)

9.2.9 KOHBEKTMBHYIO MACCy XXUAKOCTW Npu NPOAONbHOM BO3A4ECTBUM BbIYMCHSIOT N0 hopmyne

m, =@tanh(3,1ey)m. (©4)

9.2.10 >KeCTKOCTb CBSI3U MEXAY KOHBEKTUBHOIW MACCOW M CTEHKOW COCyaa B MPOAONbHOM HANPaBNeHUm
BbIYMCIIAKOT N0 hopMyre

K, =0834 ?tanhz(aﬂ 6Y)- (95)

9.2.11 BbICOTY KOHBEKTUBHOW MaccChl 63 yueTa gaBneHnsi Ha AHULLE COCYAa BbIMUCTIAOT NO popmyne

b 1_oosh(3,16y)—1,0 W

: 316vsinh(316y)| (%6)
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9.2.12 BbICOTY KOHBEKTUBHOM MAacCChbl XXMAKOCTW C y4ETOM AaBSfIEHUS HA AHULLE COCyaa BbIYMCAAIOT NO
dopmyne

cosh(316y)-2,01] , .

*~| " 316ysinh(316y) | ©7)

9.2.13 BbICOTY OT TOYKM 3aKpENNEHMSA 40 KOHBEKTUBHOW Macchl B6e3 y4eTa AaBnNeHUs Ha gHuLLe cocyaa
(cMm. pucyHok 136) BbliumucnaoT no hopmyne

he =h—h +h,+h,—05D. (98)

9.2.14 BbICOTY OT TOYKM 3aKpenseHnsa 40 KOHBEKTUBHOM MacChl C YYETOM AABMEHNS HA AHWLLE cocyaa
(CM. puCyHOK 136) BbIMMCNAIOT N0 hopmyne
he =h—h +h, +h,—05D. (99)
9.2.15 [na yyera Maccbl NyCcToro cocyaa, a Takke AOMONHUTENbHbLIX BHYTPEHHUX U HAPYXHbIX KOH-
CTPYKUMIA N U30N54MN HEOBXOAMMO CKOPPEKTUPOBATE UMMYNbCUBHYIO MACCY M COOTBETCTBYIOLLIME BbICOTHI €€
NPUNoXeHusa cornacHo 8.2.6.

9.2.16 MexaHu4eckasa mogenb cocyaa npu NnpoaoNbHOM BO34ENCTBUMM aHanorMyHa Mogenu, onncaHHom
B 8.2.11.

9.3 MapameTpbl pacyeTHON MOAENM NPU NONEePEeYHOM BO3OAENCTBUMU

9.3.1 AMNynbCUBHYIO MacCy XUAKOCTM NPU NonepevyHoM BO3AEeNCTBUN BbIMUCASIOT NO hopmyne

m, =0,4m(g] 2+0,6m[g} (100)

9.3.2 BbICOTY MMNYNbCUBHON MACChl BbIYUCHIAIOT N0 popmyne

h=D. (101)
=2

9.3.3 KOHBEKTUBHYIO MACCy XMAKOCTM NPy NONEpPEeYHOM BO3AENCTBMMU BbIYUCTIAIOT N0 hopmMmyne
m=m-m,. (102)

9.3.4 >KeCTKOCTb CBA3U MeXay KOHBEKTUBHOW MacCOW U CTEHKOW cocyaa B NMOMepeyHOM HanpasreHun
BbIYMCAAKT NO hopmyne

mg n* . h
K®=-—\[2-08|—=| —1.2—|.
) A [D] ) (103)
9.3.5 BbICOTY KOHBEKTUBHOW MacCCbl BbIMMCAAT N0 hopmyne
h=D. (104)

¢ 2

9.3.6 [ng ydyeta maccbl NycToro cocyaa, a takke AONOMHUTENbHbLIX BHYTPEHHUX U HAPYXKHbIX KOHCTPYK-
LM 1 U30MALMM He0BXOAMMO CKOPPEKTUPOBATb UMMYIbCUBHYIO MAcCy U COOTBETCTBYIOLLME BbICOThI €€ Mpu-
NOXeHUa cornacHo 8.2.6.

9.3.7 MexaHnyeckasa mogens cocyaa npu nonepevyHoM BO3AENCTBUMM aHanormyHa Mogenu, ONMCaHHon
B 8.2.11.
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9.4 Mepuopabl KoneGaHuit U BbICOTA BOJHbI

9.4.1 TMepuoabl nepeoi PopMbl koneGaHnit UMNYILCUBHOI Maccsl T, T/, T, Npu BO3AERCTBUSX MO OCSM
X, Y1 Z COOTBETCTBEHHO BbIMUCTIAIOT cornacHo 8.4.1 n 8.4.2.

9.4.2 lMepuoa nepeoi hopmbl COBCTBEHHbIX KONEOAHUI KOHBEKTUBHOW MAaCChl XXMAKOCTU NPY NPOAONb-
HOM BO3[EWNCTBUMN PaBEH:

Tp= 2 (105)

316 tanh(3167)

9.4.3 lMepuoa nepBoi popmbl COBCTBEHHbIX KONEBGAHMIN KOHBEKTUBHON MACChl XXUAKOCTU NPU nonepey-

HOM BO3ENCTBUN PABEH:

To =28 (106)

g
D

rae . — koacpduumeHT dyHKkumMm napamerpa h/D, paBHblii 3Ha4YEHUAM, yka3aHHbIM B Tabnuue 12. Koad-
(PUMUMEHT . ANA NPOMEXYTOYHbIX 3Ha4YeHun h/D cneayet NPUHUMAThL NO NMMHENHOW MHTEPNONAUUMN.

Tabnwuya 12 — 3HaveHua koaduLmeHTa L

hiD 0,10 0,15 0,20 0,25 0,30 0,35 0,40 0,45
A 1,06 1,10 1,13 1,15 1,17 1,22 1,25 1,30
hD 0,50 0,55 0,60 0,65 0,70 0,75 0,80
A 1,36 143 1,51 1,60 1,74 1,89 2,13

9.4.4 MakcumanbHO BO3MOXHYIO BbICOTY BOSMHbI XMAKOCTU NPU NPOAOSNIbHOM BO3AENCTBUU BbIYUCSAIOT
no cpopmyne

AC
ar==0427xy. (107)
g
9.4.5 MakcumanbHO BO3MOXHYIO BbICOTY BOSIHbI XKMAKOCTM MPU NOMNEPEYHOM BO3AENCTBUU BbIYUCSAIOT
no copmyne

= =%ﬁx : (108)

rae % — koadduumeHT pyHKkuMn napameTpa h/D, paBHbln 3HAYEHUAM, yka3aHHbIM B Tabnuue 13. Koad-
dUUMEHT % ANA NPOMEXYTOYHbIX 3Ha4eHun h/D cnegyetr npuHUMaTh No NIMHENHOW UHTEPNONALUK.

Tabnuya 13 — 3Ha4yeHUs KoappuLmeHTa %

hiD 0,50 0,55 0,6 0,65 0,70 0,75 0,80 0,85 0,90 0,95

x 0,0470 | 0,0465 | 0,0460 | 0,0445 | 0,0430 | 0,0405 | 00365 | 0,0350 | 0,0315 | 0,0245
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9.5 [lononHuTernbHbIe Harpy3ku oT CEMCMUYECKOro BO3AeNCTBUSA

9.5.1 [1oNONHUTENLHYIO FOPU3OHTANMbLHYIO Harpy3Ky OT CENCMMYECKOro BO3AEeNCTBMsSI BbIMUCHSIOT MO
¢hopmynam:

- OT UMMYINLCUBHON MACChbl:

A.m
q)= 1.14 . (109)
L+—H
3
- OT KOHBEKTUBHOW MacChbl:
gp=20e (110)
L+—H

- CyMMapHas Harpy3ka oT UMNynbCUBHON U KOHBEKTUBHOMN MacChl:

a;=4@)*+@)*. (11)

Maccel m n m_ans Bo3AeNcTeUA BAONb 0ck j = {X} BLIMMCNAIOT NO dopmynam (89) u (94), a ansa BO3-
aevicteua Baons ocu j = {Y} no coopmynam (100) n (102).

9.5.2 oNONHUTENBLHYIO BEPTUKANbHYIO pABHOMEPHO pacnpeAesieHHYI0 Harpy3ky OT CeMCMUYECKOro Bo3-
AelCTBUA BbIMUCAAIOT NO hopmyne

g = Az(m.4+ m (112)
L+§H

9.6 Harpysku u ycunusi ot ceicMMYecKkux Bo3aencTBMmn, AeNCTBYOWMNX B NPOAOSILHOM
HanpaBneHuu

9.6.1 PacyeTHasi cxeMa Ansa onpeaeneHus Harpy3ok 0T CENCMUYECKUX BO3AENCTBUI NPUBEAEHA Ha pU-
cyHke 13. OMopHbIE Harpy3ku U BHYTPeHHWE ycunus B obevaiike B obLieM cnyvae onpeaensiot Metoaamm
CTPOUTENBLHON MEXaHUKMN.

9.6.2 [1oNOnHMTENbHYIO CABUTAIOLLYIO HAarpy3Ky Ha HEMOABWXHYIO CEANOBYIO ONOPY OT CEMCMUYECKOro
BO3AENCTBUSI B NPOAONLHOM HaNPaBAEHUN BLIMUCHAIOT NO chopmyne

Rix=a (L+§H]— (113)

9.6.3 [lononHWTEnbHYIO BEPTUKANBHYIO HArPy3Ky Ha CeAnoByio ONOpPy Npu BO3AEIWCTBUU B NMPOAOSILHOM
HanpaeneHuu BIYUCASIOT NO hopmyne

114
L-2a 9

F1‘,‘x=_':25,x=i

3HaK «£» 03HAYaET, YTO AONONHMTENBHAA BEPTUKANBHAA HArpy3Kka Npu CeiCMUYECKOM BO3AEHCTBUM MO-
*eT GbiTb B 060MX HaNpaBneHUsX, a 3HaK MUHYC «—» Nepea Fy, 03HA4aeT, YTo 3Ta Harpy3ka UMeeT NPoTUBO-
NONOXHOE HarnpasneHne OTHOCUTENBHO Fly.
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PucyHok 13 — PacueTHasa cxema A5 onpegeneHns Harpy3ok Ha cefJ/ioBble 0nopbl U ycuauii B obevaiike
rOpU30oHTa/ILHOTO cocyga

9.6.4 MpoponbHoe ycunue, peicTeylouiee Ha obeuvaliky Hajg HeNoABWMXHOW OMOPON, BbIYMCASOT MO
dopmyne

XX = IPI'Il.X- (115)

9.7 Harpysku 1 ycunms oT CeNCMUYECKUX BO3AENCTBUIA B NONEpeyYHoOM U BepTUKa/bHOM
HanpaBfeHnsax

9.7.1 [JononHUTENbHY BepTUKaNbHYK Harpysky Ha cef/loBYyl0 onopy npu Bo3geicteuu no ocu j = {Z}
BbIUUCIAT No hopmMyne

AL Z\H a0

9.7.2 MonepeyHyo Harpysky Ha ceAsioBYl Onopy npu Bo3geicTBum no ocuj = {Y} BbluncnatwT no cdop-
myne

RIv=RSy =% L+ H\. (117)
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9.7.3 [OoNoNHUTEeNbHYI0 BepTUKaIbHYIO HArpy3ky Ha cef/ioBy0 onopy npu Bo3geicTBum no ocuj ={Y}
BbIUMCISIIOT NO hopmyne

HM L+ H

Es=Fg= (118)
Dsin|y

rae 0, — yron o6xBarta ceAnoBOi onopbl (CM. pUcyHok 14).
9.7.4 OnpokuabiBawLWMii MOMEHT, AelicTByOWMiA Ha ceanoByt onopy npu Bo3geiicteun no ocuj ={Y},
BbIYNCNAT NO hopmyne

my=mly=— IL+-H IO (119)
9.7.5 M3rnbatowmnin MomeHT B o6eyvaiike Hag onopoit M*j npu Bosgeiicteun no ocunj ={Y,Z} BbluncnsoTt
no cpbopmyne
Mu=M2 (120)

PucyHOK 14 — PacueTHasi cxema A/1a onpefesieHns Harpy3ku Ha aHKepHble 6oMTbI
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9.7.6 MN3rmbatowmin MOMEHT B oBeuvalike Mexay onopaMu Ans CXembl, NpeACTaBNeHHON Ha PUCYHKe 13,
npu Bo3gencTaun no ocu j = {Y,Z} Bbl4MCNAIOT N0 dhopmyne

. L gL 2.\
M:,z./=’:1..l[§_a]_7j[5+§HJ ' (121)

9.7.7 MNonepeyHoe ycunue B obevarike Hag onopow npu Bo3AencTBumn no ocu j = {Y,Z} BbIMUCASAIOT NO
dopmyne

LRy
L+—H
3

Q7 =Qz, = (122)

9.8 Harpysku Ha cegnoBble Onopbl

MakcumManbHyio Harpy3sky Ha i-i0 CeAnoBYIO OMOPY OT AEWCTBUA CTAaTUMECKMX U CEHCMUYECKUX Harpy3ok
BbIYMCIIAOT N0 hopmyne

F =F, +F+max(F;FY) (123)

rae F,— Harpyska Ha onopy OT CTaTU4ECKUX Harpy3ok.

9.9 Harpy3ku Ha aHKepHble 60NnTbI

9.9.1 MUHMManbHYIO HarpysKky Ha i-10 CeZinoBYI0 OMOpPY BbIYMCNAIOT No hopmyne

F’=F-F% (124)

9.9.2 YCnoBHbI SKCLEHTPUCUTET NPUIOXKEHUSI HATPY3KN HA CEATMOBYIO OMNOPY BLIMUCHAIOT NO (hopMmyne

8
Mi,Y

& = Fo (125)
9.9.3 [nuHy cxaron 30Hbl 6eTOHAa X BbIMMCNAIOT No hopmyne
2¢, + 48
=1, - [P-F'2 ™%
Xl ° ! [G]wnbn ! (1 26)

rae I, — paccTosiHUE OT pacTsiHyTOro 60sTa 10 NPOTUBOMOMOXHON rPaHM OMOPHOI NNKTLI, paBHoe 0,5(a, + a,);
[0],,, — AonyckaeMoe HanpshkeHne GETOHA Ha GxaTue cormacHo Tabnuue 14 B 3aBMCUMOGTM OT Kracca
GeToHa.

Tabnwuya 14
Knacc 6eToHa Brivxaias mapka 6eToHa [Honyckaemoe HanpsxeHue 6eToHa Ha cxatue [o] ,, MMNa
B10 M150 6,0
B12.5 M150 7,5
B15 M200 8,56
B20 M250 11,5
B25 M350 14,5
B30 M400 17,0
B35 M450 19,5
B40 M550 22,0
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9.9.4 BbINOnHeHne ycroBus NPOYHOCTU BETOHA NPOBEPAIOT N0 hopMyne

x<E (127)

R la’
£ - 0,85-0,008[c]..., .
e =R ok (,_085-0008[o],,
400 11

Ecrm x > €./, TO cnesyer noBbICUTL Knacc GeToHa dyyHAaMeHTa UMK YBENUUUTL Pasmepbl OMOPHOM
NANUTbI.

9.9.5 MakcumanbHOe pacTarMBaoLLee ycunve, AencTByoLlee Ha aHKepHbIn BONT, BbIMUCAIOT Mo dop-
Mmyrne

. =max{ﬁ,x +Fiz—F Aolecbx+ Fy=F.), 0}_ (128)

n, n,

9.9.6 AHKepHble BONTbl HA HEMOABWXKHOW OMOPE BLIMUCAAIOT cornacHo 7.3.2 u 7.3.4 Mpu aToM caBura-
IOLLYIO CUIY, AefCTBYIOLLYIO HA aHKepPHble 60MTbI ONOPbI BO BPEMSA CENCMUYECKOTO BO3AEWCTBUSA, BbIMUCTIAIOT
no doopmyne

R = max{(max(fo; Rij)— n(F -F ))i 0}. (129)

9.9.7 AHKepHble BONTbl HA MOABWXHOW ONOPE BbIYMCASKOT COrMacHo 7.3.5. MNpu 9TOM CABUTAOLLYIO CUy,
OeiCTBYIOLLYIO HA aHKEPHbIe BONThbI ONOPbI BO BPEMSI CENCMUYECKOTO BO3AEWCTBUSA, BIYMCIIAIOT MO hopmyne

R* = max{(R3, - u(F, - F5)); 0} (130)

9.10 MapoanHamuyeckoe aaBrieHne OT CeMCMUYECKOTro BO3AEUCTBUA YaCTUYHO 3aMNOSTHEHHOTO
cocyaa

9.10.1 TmapoanHamMuyeckoe AaBrneHne Ha CTEHKU U AHULLE COCyAa MPU ropu3oHTansHOM BO3AENCTBUN
3eMIeTpAcCeHna no HanpasneHuto j = {X} (cMm. pucyHkn 9,10) kak 4Nna NpsSMOYrofibHOro Cocyaa BbIYUCASOT NO
dopmynam:

- UMNYNbCUBHOE AaBreHUe Ha obeyvaliky U AHMLWA:

«\2
; _— £ z
P/(z)=0866A, ;h ptanh (0,866 h—.) [1—(’7. ] 1; (131)

- KOHBEKTUBHOE AaBlieHUE Ha o6eqal71|<y M gHuLa:

cosh (3,1 62%}

Z; (132)
cosh [3,1 62%}

P(2) = 0,4165A%p

- CyMMapHoe 3HadeHue AaBrieHust Ha obeyvaliky M AHULLA OT UMMYNbCUBHOW M KOHBEKTUBHOW Macehbl

XXUAKOCTU BbIMMCAAKOT N0 hopmyne
P(®= ,/F;.‘(z')z +PY(Z)*. (133)

Ecnm z > h, T0 Pl.(z) =0:
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- IMNYNLCUBHOE ABNEHNE HA HIDKHIOW 06pasytowyio oGevaiikn cocyaa u AHULLA:

sinh [1,7324)
h).

Pl = A hip———5 (134)
cosh (o,sse-.]
h
- KOHBEKTUBHOE JaBMEHUE HA HIKHIOI 00pa3syloLlyto obeyaiikm cocyaa u AHULIA:
[x_4(xn
£ 3\«
AR 1.25A71’p—h. ; (135)
cosh (3,1 622—]

- CyMMapHOe 3HaYeHne AaBneHns Ha HUXHIOK 00pasyioLyto obevaliku cocyaa u AHULLA OT MMNYNbCUB-
HOM U KOHBEKTUBHOW MACC XXMAKOCTU BbIMMCTAIOT MO hopmyne

P )=y P/(x)? +P00)?, (136)

[ononHutenbHOe pacyeTHOE AaBrneHue Ha 00evaiky M AHULA NPU NPOAONBHOM CEACMUYECKOM BO3-
AelcTBUmn P] BbIYMCAIAOT M0 hopmyne

P,=max|F},P?] (137)

rae F’,—1 — Haunbonbluee aaBneHne Ha 00evanky u AHULLA, PABHOE MAKCUMAalbHOMY 3HAYEHUIO Pj(z), BblYKC-
naemomy no gopmyne (133) npu 0 <z < h;

Pj2 — Haubonbluee gaBneHne Ha obevanky U AHULLA, paBHOE P, (x), Bbiqucnisiemoe no copmyne (136)
npu x = £/2;

X — paccTosiHMe B HaMpaBneHuu j OT LIEHTPpa cocyaa A0 pacCMaTrpuBaemoi TOMKM (CM. PUCYHOK 126);

z* — ycnosHas rnybuHa, pasHas z(h*/h).

9.10.2 MMapoaMHaMU4YECKOE AaBIEHWE HA CTEHKWU M AHuMLLA cocyaa NpW ropu3oHTanbHOM BO3AEWCTBUN
3eMIeTpsAceHnst No HanpasneHuio j = {Y} BbIMMCAAIOT KaK ANna NpAMOYroneHoro cocyaa no 9.10.1 npu aTom
BMecTO £ BO BCe hopMyJibl NOACTaBnSIoT b.

9.10.3 MmapoauHammyeckoe AaBrieHWe Ha CTEeHKU U AHuMLLA cocyda MpU BEepPTMKanbHOM BO3AENCTBUU
semneTpsceHust P(z) BbumcrsioT no 8.9.2.

9.10.4 MakcumansHoe ruapoaAnHaMUYECKOe AaBleHne Ha CTEHKM U AHKLLA cocya NpU BEPTMKAIbHOM
BO3A4ENCTBUK j = {Z} BbIUMCIIAKOT N0 hopmyne

P,=P, (0). (138)

9.11 N'mapoauHaMmnyeckoe AaBreHUe Ansi NOMTHOCTLIO 3aNOfIHEHHOTO cocyaa

MapoanHamuyeckoe gaBrneHne Ha CTeHKU U AHULLA Ccocyaa npu BO3AeiCTBUN
- M0 HanpasneHuto j = {X}:

P = Ay 4tp; (139)
- no HanpaeneHuto j = {Y}:

R, = Ay, Dp; (140)
- N0 HanpaeneHuo j = {Z}:

P, = A Dp. (141)
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9.12 PacyeT 3neMeHTOB COCyAa Ha MPOYHOCTb U YCTONYUBOCTb

9.12.1 PacueT Hecyulen cnocobHocTu obeyariku B 06nacTu onopHOro yana npoBoaaT B COOTBETCTBUM C
FOCT P 52857.5 ¢ y4eTOM AOMONHUTENbHBLIX CEHCMNYECKUX Harpy3oK.

PacueTHoe ycunue F*, neiCTBYIOLLEE Ha i-10 OMOpY, — COrMnacHo 9.8.

Ons npeasapuTenbHbLIX PACYETOB MPOYHOCTU U YCTONYUBOCTH 0BE4alKM NPUMEHSIIOT CYMMAapHbIE yCu-
nua F*, M*,Q* n pasnexune p* ot CTaTMY4ECKMX N OT CEUCMUYECKUX BO3AENCTBUN, BbIMUCAEMbIE N0 hopMynam:

F, =F,F};

M; =M, + M5, + max(M{; M, );
Q=Q+Q, +max(Qfx;va);

p‘ = px PS5,

(142)

rae Ps — ruapoamHaMmuyeckoe AaBreHUe Ha CTEHKM COCyaa OT CeWCMUYECKOro BO3AENCTBUSA, BbIUUCTISA-
emoe no 9.12.3.

B dhopmynax 3HaK «» NPUHUMAIOT B K&XIAOM KOHKPETHOM pacyeTe, Ytobbl obecneunts Haubonee He-
BbIFOAHbIE YCNOBUSA Harpy>XeHus.

B cnyyae HeBbINOMHEHWA YCMOBUIA NPOYHOCTU PEKOMEHAYETCA BbINOMHUTL YTOYHEHHBIN pacyeT. B aTom
crnyyae cneayert Bbl4UCIIATb OTKIMKM OT CTAaTUYECKNUX BO3AEHCTBUI M OT TPEX KOMOUHALMIA CEIICMUYECKNX BO3-
aencTBuin no HanpasneHusm X, Y, Z (cm. Tabnuuy 15):

Tabnuuya 15
1-i pacyeT 2-i pacyeT 3-i pacuet 4-i pacueT
cTaTnyeckuit celicmumka no X celicMuka no Y celicmuka no Z
Fe 0 0 ls,;(
M, i e M7
Q i Wy b
p P, P, P,

MpumMmeyvyaHnune —llog oTKIMKOM criefyeT NOHUMaTL BelpaxkeHue no FOCT P 52857.5 (dopmyna (45)).
OxkoHuarenbHbIN OTKIMK S onpeaensiioT B COOTBETCTBUM C 6.16.
Mpu aTOM NPOYHOCTL U YCTONYUBOCTb AOIMKHbI YAOBIIETBOPATL YCIOBMIO:

S<1. (143)

9.12.2 TmapocTaTMyeckoe aBneHne Ha CTEHKM N AHuLa cocyaa P,,(2) Bbluncnaiot no dopmyne (76).
9.12.3 CymmapHo€e makcuMmarnbHOe rMapoaUHaAMMUECKOe JaBleHne Ha CTEHKU cocyaa OT CEMCMUYECKO-
ro BO34€NCTBUA BbIMMCNAIOT N0 hopMmyrne

P:=P,+max(PP,), (144)
rae P,, P,, P, BbluucnatoT no copmynam (139), (140) u (141) cooTBeTCTBEHHO.
9.12.4 [laBneHue Ha o6evainky U AHULLIA COCyaa C yY4ETOM CEMCMUYECKOro BO3AENCTBUSA B 3aBUCMMOCTHU
OT BbICOTHI Z (B COOTBETCTBUM C 6.16) BbuMCNAIOT N0 hopmyne

p(2)=p+P,,(2) =P [(2) tmax(P, (2); P,(2)). (145)

9.12.5 PacueTHOoe naBneHne Ha 00eyanky n aHuLa cocyaa ¢ y4eToM CeHCMUYECKOro BO3ACHCTBUA P,
npuHMMAIOT Kak Hanbonbluee aasneHue p(z) cornacHo 9.12.4 B guanasoHe nameHeHus napamerpa z € 0...h.
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9.12.6 PacueTHOe AaBfiEHME Ha HWXHIOW 06pasytollylo o6evaliku cocyaa v gHULYL € y4eToMm ceiicMmuye-
CKOT0 BO3eicTBMS p2BbIUMCASIOT MO popMyne

p2=p + PZA(0) = Pr(o) £+ max (Px(£): P Y(b)). (146)

9.12.7 lMpun pacyeTe BCeX 3N1eMeHTOB cocyga (UmnmHapuyecknx obevaek, KOHNYECKUX 3NEMEHTOB, Kpbl-
WeK, AHWW, WTyuepos, hnaHueBbIX COEANHEHNI U T. 4.) OT AeliCTBUA AaB/IEHUA C yYEeTOM CEeNCMUYECKoro
BO3/€NCTBMA B KAYeCTBE pacyeTHOro AaB/ieHus p:

- ona obevyaek, KOHMYECKNX 3/IEMEHTOB M AHULL cocyAa NMpUHUMalT Hanbonblwee gaBneHue n3 plu p2
cornacHo 9.12.5 n 9.12.6;

- AN pacuyeTa yKpenseHus oTBEepCTWiA, pacyeTa hnaHueBbiX COeAVHEHUA U T. 4., PACnoNOXEHHbIX Ha
obeyvaiike, KOHUYECKOM 3M1IEMEHTE WM OHULLE, NPUHMMAIOT AaBneHue p(z), rae z — KoopAmHata ocu oTBep-
CcTuUa OT Hu3a cocyga (cm. 9.12.4).

Ecnn anemeHT pacnosioxeH Ha HXHel obpasyloLlein cocyaa, To NpUHUMAKOT Hanbonbliee U3 3Ha4YeHun
p(z) (cm. cbopmyny (145) np2 (cm. cbopmyny (146)).

B 3amac npo4yHOCTM fonyckaeTcsa NpUHMMaTb Hanbosbluee M3 3Ha4YeHuin plmp2cornacHo 9.12.5 1 9.12.6.

9.13 OnpegesfieHne nepemeLLeHnii MECT NPUCOeAMHEHNS TPYGOMNPOBOAa K COCYay

9.13.1 MepemelyeHna WTyLepoB cocyga A  OT CeliCMUYEeCKOro BO3AeincTBnA B NPOAO/IbHOM Hanpas-
nexun j={X} ponyckaeTtcsi npuHUMaTbL paBHbiMU O.

MakcnmarnbHble nepemMelleHns WTyLepoB cocyfa A™ax, A™x oT celicMMYecKoro Bo3aeiicTema B none-
peyHOM ropusoHTanbHoM j= {¥Y} n BepTukanscHoM j= {Z} HanpaBneHusax onpeaensiT MeTofamu CTPOUTENbHO
MeXaHUKN CTePXHEBbLIX CUCTEM KakK NepeMeLLleHns ToYeK NpUcoegnHeHns WTyLepoB B MOAENN MHOTONposieT-
HOW 6ankn, Harpy>XeHHol paBHOMEPHO pacnpefesieHHbIMU Harpyskamn q¥ n q8CcoOTBETCTBEHHO, onpejense-
MbIMK cornacHo 9.5.1 (cM. pucyHok 15).

9.13.2 Ecnu cocyp yCTaHOB/IEH Ha CTPOUTENbHON KOHCTPYKUMU W PyHAAMEHTHOW navTe, TO nepeme-
LLleHMs WTyLepoB onpeaensoT B COOTBETCTBUMM C 8.12, npu 3TOM YC/IOBHbIE XECTKOCTU KCj BbIYMCASAOT MO
dopmyne

A ;:-JKi(mi+mWY)]2+ kaomJ2 (147)

— Atax

rae nepemelleHus AjaxonpefensaT B cooTseTcTeun ¢ 9.13.1.

PucyHok 15 — PacueTHasi Cxema /151 onpefesnieHnsl nepemMeLleHnii WTyLepoB OT CeMCMUUYECKOro BO3aeiicTBus
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MpunoxeHune A
(pekomeHayemoe)

BbluucneHue nepuogoB korneGaHUin MMNyribCUBHOW MacChbl

A1 B HacTosLleM NpunoxeHnn onucaHa npubnimkeHHas MeToauka onpeaeneHns nepseix NEPUoAoB KorebaHuii
cocyAa C Y4ETOM XKeCTKOCTW N MaccChl ONMOPHOI KOHCTPYKLMK U PyHAaMeHTa.

[ns Gonee TO4HOro BbIYMCIEHUS NepBOro nepuoga konebaHuin pekomeHayetes ucnonssosartb MK3.

MpuvBeaeHHas B MPUMOXEHNN METOANKA ABMSAETCA NPUBMMKEHHON U HE yYUTLIBAET:

- NIoKarbHyo NogatiMBoCTb 06evaiku B TOHKe KpenneHust ceioBoi onopsl UMK onopbl-nans! U NOAaTIUBOCTb AHU-
LL{a B TOYKe KpenneHns onopHOii CTORKK;

- NOAATNMBOCTL CEAMNOBLIX OMNOp;

- NOAaTNMBOCTL BOMNTOB Ha CeAnoBLIX onopax W onopax-nanax.

MeToauka siBNsieTCA peKoMeHAYyeMOiA, N03TOMY [onycKaeTcs BHECeHNe B Hee HeO0BX0oaUMbIX YTOYHEHUIA U U3MEeHe-
HWA.

A.2 ins ycTaHOBMNEHHOro Ha 3emMrie cocyga nepuog konebaHuii BeIMUCASAIOT No dopmyre

! m
T'=2 /—' A1
;=2n K., (A1)

rae K,, — XeCTKOCTb PUKTUBHOW MPYXWHbI, COOTBETCTBYIOLLEA COBMECTHBIM KONeGaHUsiM XMAKOCTU U Kopryca
cocyaa.

A.3 [ns )ecTKo onepToro Ha rpyHT BepTUKanbHOro cocyaa npu BosgeicTaum no ocam j = {X, Y} (cM. pucyHok A.1a)
YCNOBHY0 XXeCTKOCTb BbIMUCAAT Mo opMyne

2
K, =m, (% \/%_( 046-03y+ 0,06772)J : (A2)

roe v = h/D.
A.4 [Ina sepTUKanbHOro cocyaa npu BO3AENUCTBUU MO OCK j = {Z} YCNOBHYIO XECTKOCTb «Ablwalleity ¢hopMbl Kone-
6aHuii (cM. pucyHok A.16) BbIYMCRAOT No dhopmMyre

1

K., =(m+m,) [1] (£+L]_- (A3)

2h) \sE E,

roe £, — Moaynb o6bemHoro cxatis XXMAKOCTY, ANA BoAbl paBHbIi 2000 MMa.

A.5 [InNs rop13oHTansHoro CUMMETPUYHOIO Cocyfa Ha ABYX CEANOBLIX onopax NpuU NPoAoNbLHOM Bo3aencTBUM j = {X}
K., paBHa M3rnbHOM XeCTKOCTU CeAnoBbIX Onop 1 obevaiikn B MecTe UX NpUCOeANHEHUA. Ona NpuBNmKeHHLIX pacHeToB
[OMyCKaeTCA NPUHUMATL XKECTKOCTb BECKOHEHHOI (Kox= ).

A.6 [InA ropusoHTanbHoro CUMMETPUYHOrO COCyAa Ha ABYX CEASOBbIX Onopax NpW NONEepeYHOM BO3[eilCTBUU
J={Y.Z} axBuBaneHTHy XeCTKOCTb (CM. pUCYHOK A.18) BbIMUCHALIOT Nno opmyne

3
Kc,z - 121’1’E§§D+S) @ (A4)
1

rae o — KO3 ULNEHT, y4UThIBaIOLLMUIA BIUSHUE KOHCONEN Ez, BblUMCNAEMbIA No popmyne

ar=50(1+27) (/625 + 9300+ 1383641°—12400X" + 61504X° + 184512 +25+ 248X * +372XY)

(x =4£,/£, — oTHOLIeHWe ANWH KOHCONei U cpeHero nponeta; £, = L — 26 — ANuHa cpefHero nponeTta (o6osHade-
Hua L, Hn e cm. B TOCT P 52857.5); Zz= e+H§ — AN1Ha KoHconen).
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+T

77771 1t

PucyHok A.1 — ®opmMbl kKonebaHnii COCyf0B M COOTBETCTBYHOLME pacyeTHble MoAe Nu

A.7 Ecnn cocyp yCTaHOB/IEH HA CTPOWTE/IbHOIN KOHCTPYKLUWM U/MAKM ONOPHOI KOHCTPYKLMM (CM. PUCYHKM 6a 1 7a), TO
nepvof Kone6aHuit BLIMUCASIOT Mo popMysie

T:=2n - 3 (A.5)

roe KW, mw— XecTKOCTb U Macca ONOPHOW UM CTPOUTENIbHOM KOHCTPYKLMU WM MX CYyMMapHas XecTKOCTb B ro-
pusoHTasbHOM HanpasneHunj ={X, V};

TP — Ko3adhpuLMeHT NpuBeAeHNs pacnpesesieHHol Macchbl K COCpef0TOYeHHO! macce.

A.8 KoathdhuumeHT npmBefeHus pacnpefefieHHO Macchl K COCPeAOTOYEHHOW Macce Ip ANA U3rMOHbIX Koneba-
HUA KOHCO/IbHOTO CTepXHS paBeH 0,24 (pucyHOK A.4r), AN KOHCO/MM C XXKECTKOW nnaBalolleil 3aeskoin Ha koHue — 0,4
(cM. pucyHok A.3B), 418 NPOAO/bHbLIX KONebaHNi KOHCObHOTO cTepxHa — 0,33.

A.9 Ecnu cocyf ycTaHOBMEH Ha cnabbix (CMIbHO fedopMuUpyemblX) rpyHTax, TO pacyeT cnefyeTt NpoBOAUTb C yye-
TOM BAVUSHWA AUHAMWUYECKNX XapaKTepUCTUK OCHOBaHWS. MpUBANKEHHO BANSIHUE OCHOBAHMSA BbIYUCASAIOT MO hopmynam:

- AN XEeCTKO onepToro Ha AHuuie cocyga (CM. pucyHok A.26)

1
r/=21r (rdp+rn,) .

Ky Kj) K

(A.6)

.m+m.+rn.

K , K
- ANs cocyfa, YCTaHOBMIEHHOTO HA CTPOUTENbHOW W/MNN ONOPHOIN KOHCTPYKUMK (CM. pUCyHOK A.26):
. "1 1 12~ | (mithi+ /Av)+mwO,5/7w) 2
;=2 n kni+\[/mw+ mf
kcj ¥ KW + kx) + K(Lt(/l'l,‘*'mw)
(A7)
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JKBUBAJIEHTHOE OTHOCUTENIbHOE AeMNupoBaHne N 1 cc (419 BePTUKaNIbHbIX KO/1e6aHnil) cucTeMbl cocys, — rpyHT
BbIYUCASAOT N0 hopmysne

A <+0,04 T (A.8)
J

(t'n
c=%1 +0,005 (A.9)

roe £f — oTHocuTenbHoe geMndrpoBaHMe OCHOBAHWUS MPU YIN0BbIX KOoNebaHUsiX, BblYMCNSAEMOE COrlacHO Mpuioxe-
HUKO B;
% — oTHOoCKUTeNbHOE AeMnnpoBaHNe OCHOBaHUSA Npu Kosie6aHMAX B BEPTUKAIbHOM Hanpas/ieHWW, NPUHUMAaeMoe
COriacHo npuaoxeHuo b;

T]— nepuopg kone6aHwuii cocypa 6e3 yueTa OCHOBaHWs, Bbluncnsiemblii no popmynam (A.1) unu (A.5);

Tj' — nepuopg kone6aHuii cocyfa ¢ yueToM OCHOBaHUS, Bbluncasemblii no oopmynam (A.7) unu (A.6);

KX, K, Kz— XecTKoCTn rpyHTOBOro OCHOBaHusA. [na hyHAaMeHTOB Ha eCTeCTBEHHOM OCHOBaHWM OnpeAensioT B
COOTBETCTBUMU C PEKOMEHAYeMbIM NpuioxeHnem b, Ana ocTanbHbiX TMNOB hyHAAMEHTOB (CBalHbIX U T. A.) — 3Kcnepu-
MEHTas/IbHO UM NO pe3yfnbTaTam pacyeTta, Hanpumep MeTOLOM KOHEYHbIX 3/IEMEHTOB.

a 6
PucyHok A.2 — PacueTHble Mogenn cocya C y4eTOM BIMAHUSA OCHOBaHUA

A. 10 lMpu onpegeneHun nepmoga konebaHuii cocyga no ocuj = {Z}:

- B chopmynibl A.1,A.2, A5, A.6, A.7 BMecTo micriegyeT NoAcTaBAsATb 3HaYeHne T + MS(CM. PUCYHOK 7);

- B hopmynax A.6, A.7 He yuuTblBaloT nocsegHee cnaraemoe nog kopHem (npuHumatoT 1/Kd= 0) u BMecTo Kx noa-
ctaBnaT Kz.

A.11 Ecnm macca MmN onopHO W CTPOUTENbHOW KOHCTPYKLMW HAMHOTO MeHblle MacCbl cocyfa C XWAKOCTbIO
mN< 0,1 (ms+ T), TO Npu pacyeTe nepuofa konedbaHnii TImaccy mMw MOXHO He yunTbiBaTb (mw= 0).

A.12 SKBMBA/IEHTHYIO X€CTKOCTb OMOPHbIX KOHCTPYKUMIA A8 COCYA0B Npu BO34ECTBUMM B NPOAOSILHOM Hanpasne-
HUn | = {Z} BbluUCNAT MO hopmMyne

Kw.z (A.10)
roe” — BbICOTA OMNOPHON KOHCTPYKLUNK;
E — mMopynb ynpyroctu maTtepuana cToek;
A — nnowagb NONEpPeyYHOro ceYeHust 04HON CTONKM;
N — 4YKUCNO CTOEK.
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A.13 OKBMBAJIEHTHYIO XECTKOCTb OMOPHbIX KOHCTPYKLWI AN1A COCYA0B NpU BO3A4ENCTBUM B TOPU30HTA/IbHOM Hanpas-
neHun y = {X, V} BbluMcnaw0T no dopmynam:

- B NPeAnoN0XeHNN XeCTKOro 3akpenieHns onop kK nepekpbiTuio (NpegnonaraeTcs, 4To nepekpbiTue obnagaeT 6ec-
KOHEUYHOW XeCTKOCTbo) no chopmyne (CM. pucyHok A.3):

12EI bE1X.
i'MIV —11 o Y. "Wy =" .0 » (A.11)

B NPEANO/IOXEHUN LWAPHUPHOTO 3aKpensieHnst onop K cocyay (CM. pUCyHoK A.4):

K -n " K n3g'x. (A.12)

rrwo, X 23 TN WY

roe / — MOMEHT MHEepLMN OfHOW CTOWKM OTHOCUTEsNTIbHO OCU j.
[ns 6onee CMOXHbIX KOHCTPYKLUMIA peKoMeHAyeTcsl onpefensTb aKBMBaNeHTHble xecTkocT KW 13 pacueta no me-
TOAAM CTPOUTENIbHOW MEXaHUKN CTEPXHEBbLIX CUCTEM.

IY 7 01011 Y Il Il ALY I rri

PucyHok A.3 — OnopHble KOHCTPYKL MU COCYA0B, annpoKCMMUPYEMbIE KOHCO/IbHbIM CTEPXHEM C XECTKUM 3akpenneHnem
Ha KoHLe

PucyHok A.4 — OnopHble KOHCTPYKLUW COCYAOB, annpoKCUMUPYEMble KOHCOJIbHbIM CTEPXHEM C LUAPHUPHBIM
3aKpenieHNeM Ha KoHLe
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MpunoxeHue
(pekomeHayemoe)

OvHaMuyeckue xapakTepucTmku oyHAaMeHTOB Ha eCTECTBEHHOM OCHOBaHUM

OCHOBHEIM NapaMeTpoM, XapaKTepusytolum ynpyrue cBoMcTBa OCHOBaHUI yHLAMEHTOB MpW MocTynaTenbHOM
BepTUKarnbHOM NepeMeLLeHnm, ABNAeTCs KoatpuLMeHT ynpyroro pasHomMepHoro cxatusa C, [5]. Ero cnegyet onpegensTs
SKCnepuMeHTasbHO.

MpK OTCYTCTBUM SKCMEPUMEHTANBHBIX iaHHbIX BeninHy C, Ana dhyHAaMEHTOB ¢ NNoLLas Lo NofoWBLl A He Gonee
200 M? gonyckaeTcsi onpefensTs no dopmyne

Auw|

f

C, =b,E,| 1+ (6.1)

rae b, — koapULMeHT, paBHbIi 1,0 M 4NA NECKoB; ANA cyneceil U CyrmuHkoB — 1,2 M, ANSA MWUH U KPYNHOBNO4HBIX
rpyHToB — 1,5 M";

E, — moaynk aecdopMaLum rpyHTa, onpeaensaeMslii B cooTseTcTBUM ¢ TpebosaHusamu [6], [7], Tc/M2. Kak npasuno,
JOMKeH onpeAensTbCs No pesynbrataM NoneBbX WTaMnoBbIX UCTbITaHWIA. [pyU OTCYTCTBUM TaKUX UCNBITAHWA AonNycKaeT-
€A Nonb3oBaTbCA TabNMUYHLIMU AaHHBIMK,

A,— nrnowjagb NofoLWBbl CMOLWHOMo dhyHAaMeHTa, M2

A,, — NocTosHHasA nnowjagb, pasHas 10 M2

Ans dynaameHToB ¢ Nroljagblo Noaowssl A, npessillatoLeit 200 M?, sHaueHue koadduumnerta C, NpUHUMAOT
KaK Ans (yHAaMeHTOB C NNoLaabio nogoLwssl A, pasHoit 200 M2,

KoadpcpuLimeHT ynpyroro HepaBHOMEPHOro cxatusi C,, xapakTepuayoLLini yrioByto XeCTKOCTb PyHAAMeHTa OTHO-
CUTENbHO rOpM3OHTamNbLHON OCK, NPOXOASLLEA Yepes ero NofOLLBY (Ka4aHue B pyHTE), BbIMUCAAIOT No hopmyne

C,=20C, (6.2)

KoadbcbuyueHT ynpyroro paBHomepHoro casura C, XapaKkTepusytoLLuil XXeCTKoCTb caBUra dyHAameHTa (npu ropu-
30HTaNIbHOM MOCTYMNaTeNLHOM MepeMeLleHN (yHAaMeHTa) BEIMUCHSIOT Mo (opMyne

C,=0,7C,. (B.3)

WHTerpanbHble XeCcTKOCTU A5 €CTECTBEHHLIX (HE MCKYCCTBEHHBIX M He CBalHbIX) OCHOBaHUW (DYHAAMEHTOB Bbl-
YUCIIAKT No popMynam:
- BepTUKarbHas XeCTKOCTb Ha cxaTtue (Mpu ynpyromM paBHOMEPHOM CXKaTum).

K,=10A,C;; (B.4)

- XEeCTKOCTb Ka4aHus (npu ynpyrom HepaBHOMEPHOM CXaTuX — MoBOpOTE NOAOLWBLI (PyHAAMeHTa OTHOCUTENb-
HO ropu3oHTanbHOW OCHU, MPOXOAALLEA Yepes LeHTP TAXKECTU NOAOLWBbLI dyHAAMEHTa NEPNeHAUKYNAPHO K NIIOCKOCTH
KonebaHui):

= 7
K,=101,C,. (B.5)
rae /, — MOMEHT WHepLM NOAOLLBEI PyHAaMeHTa OTHOCUTENBHO rOPU3OHTaIBHOW OCH, NepMNeHANKYNSPHOM K nino-
CKOCTU KonebaHnit 1 NPOXOAALLEH Yepes LIGHTP TAXECTU NoAOLLBLI;
- FOPU3OHTarbHas XKeCcTKOCTk Ha CABUT (NPU YNPYroM paBHOMEPHOM caBure pyHAaMeHTa B rpyHTe):
Ky,=10A,C.. (6.6)
Hemndpupytolime cBOMCTBa OCHOBaHWS JOMKHbI YYUTLIBATLCSA OTHOCUTENEHBIM AeMndupoBaHnem &, (Bona Kpu-

TUYEeCKOro 3atyxaHua KOJ'I668HI/II7I), onpegenaemMblM, Kak npaBuno, No pesyneratamM UCNbITaHUA. I'IpM OTCYTCTBUWN 3KCNe-
pPUMeHTanbHbIX AaHHbIX OTHOCUTENTIbHOE JeMmndupoBaHne Ans BepTUKanbHbIX konebaHwuit AONycKaeTcA BbIMUCNATE NO

copmyne

gl =2 (5.7)
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rae p — cpefHee cTaTU4YecKoe JaBneHne Ha OCHOBaHWe noj MoAOoLWBOA PyHAAMEHTa OT PacqETHBIX CTaTUYECKNX
Harpy3ok npu koadpuuyneHTe neperpysku, pasHom 1,0 klla.
OTHocUTENbHOE femndupoBaHne A ropu3oHTanbHeIX KorebaHui BLIYUCASIOT No popMyne
f_ f
Ex =068z (5.8)

OTHocuTenbHoe AemndupoBaHue BpalyaTernbHbIX KonebaHui (kavaHuil) OTHOCUTENBLHO FOPU3OHTaNBHON OCK Bbl-
YUCNAIOT Mo hopmyne

& =058 (5.9)
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MpaBuna NpPoeKTUPOBaHWA, U3rOTOBMIEHWA U MOHTaxXa BepTUKanbHbIX LMIUHAPpUYe-
CKUX CTarbHbIX pe3epByapoB And HedpTu U HedpTenpPoaYKTOB

KomnnekT kapT ObLero ceiicmuyeckoro paitoHnpoaHus Poccun — OCP-97
CTponTenbCTBO B CENCMUYECKMX pailoHax
Pac4eT Ha NpoYHOCTL COCYf OB M annapaToB
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KnioueBble cnoea: cocyabl M annapartbl, HOPMbl U METOAbI paCYETa HA NPOYHOCTb, AOMYCKAEMbIE HANPSDKEHUS,
CENCMUYECKNE BO3AENCTBUSA
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