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MpeancnoBune
1 NOAOrOTOBJIEH O6wectBoM ¢ orpaHuyeHHon oTBeTcTBeHHOCTb "BUAC" (OO0 "BUAC") Ha
OCHOBe COBCTBEHHOro ayTEeHTUYHOrO NepeBoda Ha PYCCKUM A3blK €BPOMNENCcKOro permoHansHoOro ctaHgapTa,
YKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4yeckum komutetom TK 253 "Cknagckoe obopynosaHue"

3 YTBEP>XOEH WV BBEAEH B OEMCTBWE [MNpukasom PenepanbHOro areHTcTBa No_TEXHUYECKOMY
perynupoBaHuio n metponoruu ot 14 ceHtabpa 2015 r. N 1339-ct **

4 Hactodawmn crtaHgaptT MoauduuMpoBaH MO OTHOLIEHUIO K eBponenckomy crtaHgapty EH
15512:2009* "CtanbHble HenogBwXHble CUCTEMbl XpaHeHusi. CTennaxm cOopHo-pasbopHbie. pUHLMNI
pacdeta koHcTpykumn" (EN 15512:2009 "Steel static storage systems - Adjustable pallet racking systems -
Principles for structural design", MOD) nytem BHeCeHUs [OONOSNHUTENbHbLIX MOMOXEHUA C Y4eToM
noTpebHoCTel HaUunoHanbHoOM akoHOMMKIN Poccuiickon ®egepaunn.

* [locTyn K MexXayHapoaHbIM M 3apyOexHbIM AOKYMEHTaM, YNOMSHYTbIM B TEKCTE, MOXHO MOSYyYuUTb,
obpatuBumch B Cnyx0y noaaepxku nons3osartenen . - NpumeyaHune nsrotosutens 6asbl JaHHbIX.

I'IpM 9TOM OOMNOJIHUTENbHbIE NONTOXXEHUA BblAENEHDLI B TEKCTE CTaHOapTa KprI/IBOM*.

* B OymaxHom opurvHane o603Ha4YeHUs U HOoMepa CTaHZApTOB W HOPMAaTUBHbIX [OOKYMEHTOB
BblAeneHbl KypCMBOM, 3a UCKMOYEHNEM OTMeYeHHbIX B pa3gene "lNpegucnosue” s3Hakom "**". - MpumeyvaHus
n3rotoBuTENsi 6a3bl 4AHHbIX.

HaumeHoBaHue HacToduero crtaHgapta W3MEeHEeHO OTHOCUTEeNIbHO HaWMMeHOBaHuA YKa3aHHOro
€BpOMNEeNCcKoro cTaHaapta ans npmeegenus B cootsetcteme ¢ FTOCT P 1.5-2012 ** (nyHkT 3.5).

CpaBHeHne CTPYKTYpbl HAaCTOSILLEro CTaHAapTa CO CTPYKTYPOWM yKa3aHHOro eBpONenckoro ctaHgapTa
npuBegeHo B OOMOMHUTENBHOM NnpunoxeHun A

5 BBEJEH BINEPBbLIE

lpasuna npumeHeHuUs1 Hacmosiweao cmaHOapma ycmaHoeneHbl ¢ TOCT P 1.0-2012 (pa3den 8).
UHbopmayusi 06 usmeHeHUsIX K HacmosiueMy cmaHdapmy nybrnukyemcs 8 exe200HOM (M0 COCMOSIHUK Ha
1 siHeapsi mekyweao 2o0a) uHopmayuoHHOM ykasamersie "HayuoHanbHbie cmaHdapmebl”, a ochuyuansHbil
meKkcm U3MEeHeHUU U rofpasoK - 8 eXeMeCS4YHOM UHOpMaUyUuoHHOM yKasamerne "HauyuoHarnbHbie
cmaHOGapmebl". B cnyyae nepecmMompa  (3aMeHbl) UflU  OMMEHbl  Hacmosiuea2o cmaHOlapma
coomeemcmeyoujee yesedomneHue 6ydem onybnukogaHo 8 bnuxalweM 8bIyCKe eXeMeCsIYHO20
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UHbopMayuoHHO20 yKkasamesnsi "HauuoHarnbHbie cmaHOapmbl”. Coomeemcmeyowas UuHpopmayus,
ysedomMreHUe U meKCcmbl pa3Mewaromesi makxe 8 UHghopmayuoHHOU cucmeme obuezo Mnoib308aHusl - Ha
ohuyuanbHom calime ®edeparibHO20 azeHmcemea Mo MexHU4YeCKOMy pe2yriupo8aHuro U Memposioguu 8
cemu UlHmepHem (www.gost.ru)

1 O6bnacTb npuMeHeHuUs
HacTtoswun ctaHgapT ycTaHaBnMBaeT OCHOBbI pacyeTa KOHCTPYKLMW CTauuoHapHbIX OPOHTanbHbIX
cbopHO-pa3bopHbIX cTennaxen, npegHasHa4YeHHbIX ANs XpPaHEHUs TapHbIX U LWITYYHbIX FPY30B, Hecylume
3MNEeMEHTbI KOTOPbIX N3rOTOBIEHbI U3 CTarnMu.

Tpe6OBaHVIF-I AOaHHOro CtaHgapTa TakKKe pacnpoCTpaHAKTCA Ha CTesiaXun, KOTopblie UCMOJIb3YOTCA B
Ka4yecTBe HeCyLlnx 3J1ieMeHTOB KOHCprKLI,I/IVI n Coopy>|<eHvu7|.

HacTosawun CTaHOapT HEe pacnpocTpaHAeTCA Ha nepenBuXHble, HabuBHbIE, KOHCOIbHbLIE CTENaXw,

cTennaxu crneumanbHOro HasHayeHWst U He yCTaHaBNUBAeT KOHKPETHble MpaBuna pacyetra cTennaxen,
NpUMeHsieMbIX Ans paboTbl B CEMCMUYECKN OMacHbIX panoHax.

2 HopmatuBHbI€ CCbISIKK
B HacTosiLeM cTtaHaapTe MCnob30BaHbl HOPMATMBHbBIE CCbINIKM Ha crneaylolmne cTangapThbi:

FTOCT 28766-90 Cmennaxu. OcHos8bl pacdema

FTOCT P 55525-2013 Cknadckoe obopydosaHue. Cmennaxu cbopHo-pa3bopHblie. Obuwue
MmexHuUYecKue ycrosusl

CI1.16.13330.2011  Ce0d npasun. CmaribHble KOHCMPYKUUU

CI1.20.13330.2011  Ce0d npasun. Haepysku u eo3delicmeausi

MpumeyaHune - lMpy NOMb30BaHUM HACTOALLMM CTaHAAPTOM LienecoobpasHo NpoBepuTb AEUCTBME
CCbINOYHbIX CTaHAApTOB B MHAOPMALMOHHOW cuCTeEMe 0OLero nonb3oBaHUSA - Ha oduuManbHOM canTe
depfepanbHOro areHTcTBa N0 TEXHUYECKOMY perynMpoBaHWio U MeTporiorMn B ceTu WHTepHeT unu no
eXxerogHo usgasaemMoMy MHAOPMaUMOHHOMY ykasaTento "HauuoHanbHble cTaHgapTol", KOTOpbIA
onybnukoBaH MO COCTOSIHWMIO Ha 1 sHBapsl TeKyLero roda, M Mo BbIMyCKaM EXEeMEeCAYHOro ykasaTterns
"HaunoHanbHble cTaHgapTbl" 3a Tekywwui rog. Ecnu 3ameHeH CCbINOYHBIM CTaHOapT, Ha KOTOpbIA AaHa
HeJaTUpoBaHHAs CCblflka, TO PEeKoMeHOYyeTCH UCMonb30BaTb AEWCTBYIOLLYI0 BEpCU0 3TOro craHgapTta C
Y4ETOM BCEX BHECEHHbIX B [JaHHYIO0 BEPCUI0 M3MEHEeHUN. Ecnn 3amMeHeH CCbINOYHbIA CTaHgapT, Ha KOTOPbIN
JaHa [JaTupoBaHHas CCbifika, TO PEeKOMEeHOyeTCs WCMOoMb30BaTb BEPCUMIO 3TOr0 CTaHAapTa C yKa3aHHbIM
BbilLE rOAOM YTBEpXAeHus (NpuHATMSA). Ecnn nocne yTBepXOeHUsa HaCTOsILLEro ctaHgapTa B CCbINOYHbIN
CTaHOapT, Ha KOTOPLIN AaHa AaTMpPOBaHHAs CCbifika, BHECEHO M3MEHEHUe, 3aTparnBatoLlee nonoxeHue, Ha
KOTOpOE [aHa CCbiflka, TO 9TO NOJIOXKEHNE PEKOMEHAYETCSA NPUMEHSTb 6e3 ydeTa AaHHOro nsameHenus. Ecnm
CCbIMOYHbIA CTaHAapT OTMeHeH 06e3 3aMeHbl, TO TMONoXeHWe, B KOTOPOM [daHa CcChbifika Ha Hero,
pekoMeHayeTCs NPUHATL B YacTu, He 3aTparvBaloLLelnt 3Ty CCbIfKy.

3 TepMuHbI 1 onpegeneHus
B HacToswem cTaHaapTe NPUMEHEHbI Crieaytowmne TEPMUHBI C COOTBETCTBYIOLLMMM ONpeaeneHmsImMu:
3.1 cnyvyanHas Harpy3ka: KpaTkoBpemeHHOe BO3OenCTBME, MOSIBNIEHME KOTOpPOro oOyCnoBreHo
OENCTBMEM CUITOBbIX (PaKTOPOB, HANMYME KOTOPbIX HEe MpedycMaTpuBaeTcd B Mpouecce HOopMarbHON

aKcnnyartaumm.

3.2 ocHoBHOM Matepuan: CTanbHOM JUCTOBOW, COPTOBOW, (PaCOHHLIN NpoKaT, U3 KOTOPOro
N3roTaBnUBaKOTCH ANIEMEHTbI CTENNaXen.

3.3 naptua cranm: I'IapTvm CTalnbHbIX 3aroToBOK C OANHAKOBbIMN TEXHNYECKUMU XapaKTepPUCTUKaMU,
npoun3seaeHHada eamHoBpeMeHHO O HUM U3roToBUTENEM.

3.4 6anka: 'opn3oHTanbHbIA rPY30HECYLLUN SNEMEHT, KPENSALWMNCSA K paMmam CTernaxen.

3.5 KpOHLWITENH 6ankn: OnemMeHT 6ankun, NpeaHasHa4YeHHbIN NS ee KpenneHnst K CTONKe cTennaxa.
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3.6 Harpy3ka Ha A4Yenky: CunoBble bakTopbl, 4ENCTBYHOLLNE HA SSHENKY XPaHEHMS CTennaxa.

3.7 oBOMHOW psAp cTennaxen: [lBa oAMHOYHbIX psiaa cTennaxen, pambl KOTOPbIX CKPENMeHbl Mexay
cobon mexxpamHbIMU CBA3AMMU.

3.8 ctatnyeckun pacyet: OnpegeneHne BHYTPEHHUX YCUNUIA (CUN U MOMEHTOB) B KOHCTPYKLUWN OT
KOHKPETHOMN KOMOWHaLUN BO3AENCTBUN, N3MEHEHUSI paCYETHbIX 3HAYEHUI KOTOPbIX B TEYEHNE PaACHETHOro
cpoka cnyx6bl npeHebpeXxnmMo Manbl MO CPABHEHUIO C X CPEAHUMW 3HAYEHUSIMU.

3.9 nepcopUpoBaHHbIA 3NIEMEHT: JNEMEHT KOHCTPYKLMU CTennaxa CO MHOXECTBOM OTBEPCTUM,
PAacroSIOXKEHHBIX C ONpPeAeSieHHbIM LLarom.

3.10 Harpy3ka npu pa3MelleHumn: Cuna, AeicTBylOLas Ha 3NeMeHTbl CTennaxa npy pasmMeLleHnm
Ha HeM rpysa B NpoLlecce HopMasibHOWM SKChyaTaumu.

3.11 oauHOYHbLIM psAA cTennaxen: Pag crennaxen LWMPUHOW B OAHY paMy C BO3MOXHOCTbIO
3arpy3ku NoAA0HOB UMK FPY30B Kak C OOHON, Tak U ¢ 06enx CTOPOH.

3.12 KpecTOBOM PaCcKOC XECTKOCTU: YacTb cTennaxa, ycTaHaBNuBalLascs B BEPTUKaNbHON unu
FOPM30OHTAaNbHOM MMAOCKOCTM WM MCNONb3YyoLWanca ANd npugaHus cTennaxy AONONHUTENbHOW MpPogOoNbHON
nMbo nonepeYHon yCToONYNBOCTMW.

3.13 ocTtaTo4Hasn p.eq)opmauvm ceyeHun: MckaxeHue nonepe4yHoro ce4vyeHmAa Topua 3J1IeMeHTa,
BO3HUKaloLLEeE NPU N3rOTOBJIEHUN 3N1IEMEHTA KOHCTPYKUWUW CTeSnaxa.

3.14 nNpOMEeXYTOYHbLIA 3NeMeHT XeCTKOCTU: ONEeMEHT >eCTKOCTW, SBMSIOWMUACS YacTblo
MOMepeYHoro CevyeHusl, COEdMHEHHbIN C OPYrMMKW 3NIeMeHTaMu MornepevyHoro cedyeHnss no obeum
MPOAOIbHBLIM FPaHsIM.

3.15 OTKNOHEeHMe OT BEePTUKaNbLHOM MIOCKOCTU: [OpU3OHTanbHOE CMELLEeHWE BepxXHEeM TOYKK
CTOWMKM CTennaxa oT BepTUKanbHOWN MAOCKOCTW.

3.16 eAVUHUYHbIN rpys: EovHuua rpy3a, KOTOpPYH MOXHO pas3MeCTuTb WM uU3BJiedb 3a OAHY
onepauuio.

3.17 KpaeBOMW 3NIEMEHT XXeCTKOCTU: ONIeMEHT XXECTKOCTW, SBMAIOLWMINCS 4YacTblo MonepevyHoro
CEYEHUs, COEAMHEHHbIN C OPYrMMK 3fieMeHTaMUu MOoMNepeyHoro CcevyeHusl TONbKO MO OAHOW MpPOAOSIbHOM
rpaHu.

3.18 pama crtennaxa: BepTukanbHas 4acTb cTennaxa, cocToswas U3 ABYX CTOEK W pacKOCHOW
CUCTEMDbI.

3.19 KOHCTpPYKTUBHaA pnuHa: PaccTosHue mMexay ABYyMsi TOMKaMM MO AfIMHE 3rieMeHTa, B KOTOPbIX
3M1EMEHT 3aKpensieH oT GOKOBOrO CMELLEHMS], MU MeXOY OAHOW TAKoW TOYKON U KOHLIOM 3reMeHTa.

MprmeyaHue - TUNoBble NPUMEpPbLI pam CTeNnaxel NpeacTaBneHbl Ha pUcyHke 1.

<
<
<
<

KpecTosan pama [LoGpazHan pama [lofipaskan pama F-ofipazdan pama K-ofipazdan pama
[MOCTORAKHEM War [HENCE TOAHHSIA War)

PucyHok 1 - Tunossle bopMbl pam cTennaxemn
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4 O603Ha4YeHUA U COKpaLLeHUsA
B HacToswem aokymeHTe 0603HaYeHNs M MOACTPOYHBIE 3HAKM MOTYT MMETb HECKOMNBbKO 3HAaYEHWA.

A - cnyyainHas Harpyska;

A - nnowagb NonepeyvyHoro ceveHus;

Agff - atpdpekTnBHaA nnowaab NonepeyHoro CeHeHus;

A - nonHas nnowaae nonepeyHoro ce4YeHus;

A ph - CriyvaiiHaa Harpyska npu ropu3oHTarnbHOM pasMeLleHnmn rpysa;
A pv - CriyvaiiHaa Harpyska npu BepTvKanbHOM pasMeLLeHnn rpysa;

b - wupwuHa cToiku;

by - WKpKnHa NNockoro anemeHTa;
E - mogynb ynpyroctu;
e - atpdhekTMBHAA WMpHUHA pacrnpeneneHns Harpysku NoANATHWKA;

€ - OKCUEHTPUCUTETDI;

Jek - IPOYHOCTb Ha CxkaTue Ans 6eToHa;

Ji- hakTMyecKkni npegen Teky4ecTu ncnbliTaTensHOro obpasua;
4 - BpeMeHHoe conpoTuBneHne (Mpegen npo4HocTH);

I - Npefen Teky4ecTy;

f:;ua - cpegHuin Npeaen TekyyecTy;

fyb - 6a3o0BbIN Npeaen Teky4ecTu (= j:;u )i

G - moaynb casura;

G i - COBCTBEHHOE 3HAYeHWe MOCTOSIHHLIX Harpy3ok (COBCTBEHHOro Beca KOHCTPYKLUMM, BKIOYast
MOCTOSIHHbIE HArpy3ku);

h - war ypoBHew xpaHeHus;

[ - 0CEBO MOMEHT MHEpLMK NMOMNEePEeYHOro Ce4YeHUs 3rEMeHTa;
I - MOMEHT MHEpPLMM MONEPEYHOro CEeYEHMSI NPU CBOGOIHOM KPYUYEHNM;

{4 - cexTopranbHbI MOMEHT MHEPLIM MOMEPEYHOTO CEYEHNS ANEMEHTA;
i - paguyc MHepuMU;

K - koathdUumeHT npmBegeHHOM OSIHbI,
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Kh - >KEeCTKOCTb KpOHLWTENHa b6anku;

Ks: - KOSPULMEHT, CBA3AHHbLIA C KONTIMYECTBOM UCTbITAHWUN;

L - nponer;

| - AnuHa;

{ - npuBeaeHHasa AnuHa UNKU pacyeTHas AnvHa Npu NPOAoNbLHOM U3rnobe;
M - MOMEHT n3rnba;

N - oceBas Harpyska;

N - KONNYECTBO UCTbITAHWUIA;

Ne - KONIMYECTBO CTOEK psiia cTennaxewn B X-HanpaBreHuu;

Nn; - KONMM4ecTBO ypoBHEN Banok 0gHOWM CeKkunu;

Q - nepeMeHHas Harpyska;

Q f - cocpenoToyeHHas Harpyska Ha nor,

Q& - MakcMmanbHas 3agaHHas GokoBas Harpyska oT KpaHa-wwtabenepa;
Q ph - ropusoHTanbHas Harpyska npu pasmeLleHnm rpysa;

Q pv - BepTMKarnbHasa Harpyska npu pasmeLleHum rpysa;

Qu - BEC WTYYHOrO rpyaa;

g - pacnpeaerneHHas Harpyska;

R - cpegHee 3HayeHVe OTKOPPEKTUPOBAHHLIX PE3YNbTaTOB UCMbITAHUS;
Rn - npuBegeHHasn paspyluatollas Harpyska;

R¢ - M3amepeHHasi paspyLlatoLas Harpyska;

S - TMNOBOE OTKITOHEHME OT CTAaHAAPTU30BaHHbLIX Pe3ybTaTOB UCMbITAHUS;
t - ToNwmHa matepuana;

te - GasoBas TonwuHa matepuana 6e3 nokpbITUN;

t; - dpakTMYeckan ToMWMHa UcnbITaTensHoOro obpasua;
V - nonepeyHas cuna;

V - BepTUKanbHas Harpyska;

Vg - OiinepoBa KpuTUdeckas cuna BOonb ocu Z;

W - 0CeBOi MOMEHT CONMPOTUBIEHMWS CEYEHUS;
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W - obwas Harpyska Ha barnky;
. - KO3PULMEHT TEMNEPATYPHOIO PACLUMPEHUS;
- NonpaBOYHbIA KOIMDULMEHT, yUMTLIBAIOLWMNIA NPEAEN TEKYYECTM MaTepmana;

. - K03(PMUNEHT HECOBEPLLEHCTBA;
(- KoabdmuMeHT npuBeaeHuns ansa 6anku;
- NONpaBOYHbIN KOI(PPULMEHT, yUNTbIBAKOLLMI TONWNHY MaTepuana;

B- nonpaBoYHbIN KO3 ULMEHT ANA BO3AEWCTBUIN BTOPOro Nopsaka;

T - KOIPDULMEHT HAOEKHOCTH;

Y 4 - k09hDULMEHT HAAEXKHOCTM NPU CIy4anHOWM Harpyske;
Tr - KO3PULUMEHT HALEKHOCTU MO HArPy3Ke;

¥z - kK09 PULNEHT HAAEXKHOCTM NMPU NOCTOAHHOWM Harpy3Ke;
Yif - KO9(PUUMEHT HAAEXKHOCTM MO MaTepuany;

Y- K03t PULUMEHT HAAEKHOCTU NPV NEPEMEHHO HArpys3Ke;
& - Nporuo;

& - yron nosoporTa;

A - TMBKOCTb;

A - ycnoBHasi TMGKOCTb;
12 - koapomumeHT lNyaccoHa;

[ - nnoTHoOCTL;

¢' - OTKIIOHEHNE OT BepTMKaﬂbHOVI NJTOCKOCTW;
¢JI:I - Ha4alnibHO€e OTKIIOHEeHue OT BepTI/IKaJ'IbHOI7I NJ1IOCKOCTH;

' * - NOrpeLHOCTb B COEAMHEHUMN KPOHLUTENHA Ganku CO CTOMKOIA;

* O603HayeHne COOTBETCTBYET opuriHany. - lNpumevaHme narotoButens 6asbl AaHHbIX.
K- ko3 DULMEHT NPOAOMLHOIO N3rnba.

MopcTpoyHble 3HaKN

b - npooonbHbIA N3rnoG;

C - cxarue;

CF - KPUTUYECKNIA;
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d - pacyeTHbIl;

db - noTepsa yctonumBocTn hopmMbl CEHEHUS;
FT - n3rubHo-KpyTUNbHbLIN;

g - NONHbIN;

i - KONNYECTBO UCMbITAHWUI;

K - xapakTepHbIi;

LT - nonepeyHbIn n3rnd ¢ KpyvyeHnewm;
m - cpegHee 3HayeHue;

N - NpUBEAEHHOE 3HAYEeHNE;

Rd - pac4yeTHoe conpoTuBneHMe;

Sd - pacyeTHas Harpyska;

S£F" - 9KCNNyaTauMoHHas NPUrogHoCTb;
T - KPYTALLMIA MOMEHT;

t - 3Ha4yeHune, nonyvyeHHoe Npu NcNbITaHUAX.

5 UcxopHble faHHbIe AnA pacyeTa

5.1 Tpeb6oBaHus
5.1.1 OcHoBHbIe TpeboBaHuA

@OpoHTanbHble CTENMaxXu SBMASAOTCA NPOAYKUMEN, MNpu pacyeTe KOTOpOW cnefyeT MNpUMEHSATb
aHanuTuyeckme wMetodbl. B Tex cnyvyasx, Korga aHanuMTuMdeckse MeToAbl He paspaboTaHbl  unm
HENpMMEHMMbI, HEOBXOAMMO NPOBOAWUTL LUK MCMbITaHURA. [porpamma uukna McnbiTaHUM NpuBeaeHa B
npunoxexHunn A.

3a ucknoYyeHneM Tex CcriyyaeB, Korga ykasaHbl crneuuanbHble TpeboBaHus, npoueaypbl pacyeTa,
OnucaHHble B HACTOSILLIEM CTaHAapTe, Heobxoanmo npoBoauTb B cooTBeTCcTBMM C [1], [2] 1 [3].

PacueTbl HeO6X0AMMO OCyLLECTBATL C y4eToM TpeboBaHun, npuBeaeHHbix B [OCT P 55525 .
5.1.2 ®poHTanbHbIe CcTeNaxu 6e3 KPeCTOBbIX PAaCKOCOB XXeCTKOCTHU
Cxema dpoHTanbHOro cremnnaxa 6e3 KpecTOBbIX PacKOCOB XXECTKOCTW MoKa3aHa Ha PUCYHKe 2.

YCTOMYMBOCTL CTennaxa B X-HanpaeneHnn B OCHOBHOM 0bOecrneymBaeTcs 3a CHET KECTKOCTU KPOHLUTENHOB
©anok, B Y-HanpaBfeHun - 3a CHeT packocoB paM, MeXpaMHbIX CBsI3el U CBA3el Hag pabounm KOpUOOPOM.
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1 - 6anku; 2 - pambl; 3 - MeXpamHble CBA3K; 4 - cBA3b Hag pabovmm Kopmuaopom (npu HeobxogumocTwn); 5 -
packocHasi cucteMa pambl; F - WnpuHa ognHouHoro psaa; G - wupuHa paboyero kopuaopa; H - wypuHa
OBOWHOro psga

PucyHok 2 - Cxema gopoHTanbHoro crennaxa 6e3 KpecToBbIX PacKOCOB XECTKOCTU
5.1.3 PpoHTanbHbIe CTeNMaXn ¢ KPeCTOBbLIMU pacKkocaMm XKeCTKOCTHU

Cxema (hpoOHTanNbHOrO CTennaxa C KpPeCTOBbIMM packoCaMu >XKEeCTKOCTM Moka3aHa Ha pucyHke 3.
YcTonumBoCTb cTennaxa B X-HanpasneHun obecrneunsBaeTcsi KPeCTOBbIMW PACKOCaMM XXECTKOCTM (B 3agHEN
yacTu cTennaxa), Kak nokasaHo Ha pucyHkax 4, 5 n 6.

Crabunuavpyloliee BO3ZeiCTBME BepTuKalibHbIX KPECTOBbIX PacKOCOB XECTKOCTU nepedaeTcs B
MMocKOCTb CTOEK 6E3 TaKUX PackoCOB, Kak NPaBumo, NOCPEACTBOM FOPU3OHTalbHbIX PACKOCOB XECTKOCTM.

YCTON4YNBOCTL B Y-HanpasreHuu obecneynBaeTcsi C MOMOLLbIO KECTKOCTMU pam.

KonnyectBo u pacnofioXeHne KpeCTOBbIX BEPTUKallIbHbIX U FOPU3OHTallbHbIX PAacCKOCOB >XECTKOCTU
yCTaHaBMBaOTCA KOHCTPYKTOPOM UCXoOA U3 HeobxoaMMOCTN ObecneyeHnst KeCTKOCTU ” yCTOVI‘-WIBOCTI/I
KOHCTPYKUUW.

Mpu ycTaHOBKE BepTUKAmbHbLIX KPECTOBbIX PACKOCOB XXECTKOCTU He Ha BCH BbICOTY Heo6XxoauMmo
YYMTbIBaTb PAacYeTHbIE CXeMbl CTEMMNaXa C BePTUKaNbHbIMM KPeCTOBbIMU PackoCaMm KECTKOCTM U 6e3 HUX.

Y OBOWHOTO psifa CTennaxemn ¢ BepTUKanbHbIMU KPECTOBLIMU PAacKOCaMU KECTKOCTU FOPU3OHTasbHbIE
pacKocbl UNKU OpYyrue aneMeHTbl rOPU30OHTArNbHOW XEeCTKOCTU AOMKHbI GbiThb paccynTaHbl TakuM oGpasoM,
YTOObI NPENATCTBOBATb BO3HWKHOBEHWNIO HEAOMYCTUMbIX aCUMMETPUYHBIX NePeMELLEHMI, NPU KOTOPbIX OAWH
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PS4 CTennaxen OTKMOHAETCS OT BepTUKarbHOM MIIOCKOCTM B X-HanpaBneHuM B OOHOM HanpasfieHuM, a
OPpYron - B NPOTMBOMOSIOKHOM HarnpaBrieHnn (CM. pUcyHku 4, 5), genasi, TakuMm obpa3oM, BepTUKamnbHbIA
packoc HeahPEKTUBHBIM.
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1 - 6anku; 2 - pambl; 3 - KPOHLUTENHBI PACKOCOB XECTKOCTY; 4 - CBA3b Haa paboynm kopugopom (npu
HeobxoamMMocTH); 5 - packocHas cuctema pamsbl; 6 - MexXpamHble CBS3W; 7 - BepTUKanbHble packochl
XECTKOCTW; 8 - ropn3oHTasbHble PacKOChl XXeCTKOCTH; F - wmpuHa oamMHoYHOoro psaa; G - wupuHa paboyero
Kkopuaopa; H - wnpuHa BONHOrO psaa

PI/lcyHOK 3 - Cxema (prHTaJ'IbHOFO cTennaxa C KpeCToBbIMM pacKoCaMun XXECTKOCTU
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1 - BepTMKasnbHble PacKoCbl XXeCTKOCTH; 2 - KpOHLUTeVIHbI BepPTUKaribHbIX paCKOCOB XeCTKOCTU

PucyHok 5 - Cxema anbTepHaTMBHOIO HECUMMETPUYHOIO OTKIIOHEHNS OT BEPTMKANbHOW NIIOCKOCTU
OBOVHOrO psga cTennaxen (Bug ceepxy)
Mpu pacyeTe OAMHOYHBIX PSAOB CTENNaXew C KPeCTOBbIMW PaCKOCaMMU XECTKOCTM HeobXxooumo
obecneyeHne addeKTMBHON paboTbl BepTUMKAmNbHBIX PACKOCOB XXECTKOCTM, OCODEHHO Korga rpysbl
BbICTYNatoT 3a rabaput ctennaxa (CM. pUCyHoK 6).
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1 - BepTMKanbHble PacKkoCbl XXeCTKOCTH; 2- KpOHLLITeVIHbI BEPTUKalibHbIX PaCKOCOB XECTKOCTWU; 3 - 3agHsas
NIOCKOCTb cTennaxa; 4 - nepegHAaA NioCKOCTb CTe1axa; 5- pama cTennaxa, 6 - ropn3oHTalbHbl€
PacCKOChbI )XeCTKOCTU

PucyHok 6 - HanpasneHus ycunum ot 4eNCTBMSA KPECTOBbLIX PACKOCOB XXECTKOCTU B OAMHOYHOM pSay
cTennaxem
5.1.4 Tpun pacyeTax crennaxen HeobxoANMO yunTbiBaTb CPOK Crnyxbbl He meHee 10 neT ¢ MOMeHTa
N3roTOBMEHMUS.

[aHHbIN CPOK He O0J1KeH ObITb NCTONKOBaH Kak 0603HaveHune nobon rapaHTum B OTHOLUEHUN CPOKa
SKCnJ1yaTaunn creruiaxa. Heobxoanmo yYAeENATb ocoboe BHMMaHue anemMeHTam KOHCTPYKUWUN CTennaxa,
noaBep>XXeHHbIM Hanbonee WHTEHCUBHOMN aKcnjiyataumm B CBA3M C BO3MOXHbIM BO3HWMKHOBEHNEM
MarioLnKIoBoWn yCTanocTtu.

MpumevaHne - Cpok akcnnyaTaumm OOMbLWIMHCTBA CTennaxen onpegensercd Mo  KpuTeputo
N3HOCOCTOWMKOCTW, MO HaNU4mio NMOBPEXAEHUN B Mpouecce aKcnfyaTtauum unm no NpuYnHe BO3HUKHOBEHUS
HeJonycTUMON Koppo3un. lepedncneHHble ABMEeHNss HEBO3MOXHO MpedyCcMoTpeTb Ha CTaguun pacyeta, u
OHW He paccmaTpuBaloTca B 4aHHOM cTtaHpapTe. [pegnonaraeTca Hagnexalwasi akcnnyataums crennaxa u
€ro He3aMeaAnuTenbHbIN PEMOHT NpW NosBneHnn noboro nospexgerHns (cm. TOCT P 55525).

515 I'IpM pacyeTe cTennaxa OTKIOHEeHUA OT NJIOCKOCTHOCTU noJsia € y4eToM p,ecbopmau,mm 30aHu4d, B
KOTOPOM YCTaHOBJIEH CTesnax, AoNyCKaeTCA He y4nTbiBaTb, €CI11 NoJ1 34aHnA COOTBETCTBYET Tpe6OBaHI/IFIM
FOCT P 55525 .

5.2 MeTopabl pacyeTta
5.2.1 OCHOBHbIe NONoXeHus

PacuyeT KOHCTpYKUMM CTennaxa W/unu ee yactei criegyeT NpoBOAWUTb MO METoAMKaM, OMNUCaHHbIM B
HacTosiLeM cTaHaapTe. Bo Bcex cryyasix geTanu 3MeMeHTOB KOHCTPYKUMU U COeOQMHEHUIA OOIMKHbI BbiTb
CMPOEKTUPOBaHblI TakUM 06pa3oM, YTOGb! MPUHSATbIE KOHCTPYKTOPCKME peLleHnsi o6ecneynnim LenocTHOCTb
KOHCTPYKUMU B cryy4ae Haubornee HebGnaronpuaTHOro BO3JAEWCTBUSI Ha Hee npefenbHO [oMyCTUMbIX
3KCMNyaTaLUMOHHbIX Harpy3okK.

5.2.2 Kputepuun poctunkeHus npeaeribHOro COCTOSAHUSA KOHCTPYKLUN cTennaxa

KputepusmMmu goCTuxXeHUst NpeaernibHOro COCTOSIHUS KOHCTPYKLUMU cTennaxa siBnsiTcs:

a) MNoTepsi cTaTU4eckon MPOYHOCTU (HanuumMe paspbiBOB M BGOMbLIMX NracTMyeckux aedopmauuin,
BbI3BaHHbLIX CXaTMEM M B X-HanpaBli€HUU MOMEPEYHbIM U3rMOOM) N paspylUeHUE SMEMEHTOB KpenseHust
(nnacTnyecknx wapHMpoB), CNOCobHOe TpaHCOpMUPOBATE KOHCTPYKUMIO B FE€OMETPUYECKN U3MEHSEMYIO

(mexaHnsm).

b) MNoTeps obLien ycTOMUNMBOCTM KOHCTPYKLUKN NpU CXaTun U M3rnbe snemMeHToB.
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c) NoTepst MECTHOWM YCTOMUYMBOCTH.

d) Hegonyctumbie npornbeil.

e) MNMoTeps ycTanocTHOM NPOYHOCTMU.

MpumeyaHne - B HacTosAwem cTaHOapTe He paccMaTpuBalroTCA CTennaXu C YUCIIOM  LIMKMOB
HarpyxeHus, npesbiwatowmm 10000 B TedyeHMe pacyeTHOro cpoka akcnnyatauumum. B cBssu ¢ aTum B
HacTosILLleM CTaHgapTe MOHATME BbIHOCIMBOCTM Jdanee He YynomuHaeTcsa. OTO  03HayaeT, uTo

paccmaTpmnBaemMble HMXKE KOHCTPYKUUN HE pa3pyLllaoTca OT HegOoCTaTOYHOM yCTaJ'IOCTH017I NPOYHOCTMW.

5.2.3 lMpoBepka Mo npeaenbHbIM COCTOSIHMSIM obecrnieynmBaeT IKCMyaTauUoHHYH MPUrOAHOCTE U
rapaHTMpyeT Hagnexaliee pyHKUMOHMPOBaHMNE 3/1EMEHTOB KOHCTPYKLIMN.

CyuwecTBytolime MeTodbl MPOYHOCTHOrO aHanu3a B JIMHEWHOW MNOCTaHOBKE MNO3BONSANT MONyYnTb
afeKkBaTHbIV pesynbTaT NpyY PacCMOTPEHUN HaMnpsXKEHHO-AEOPMUPOBAHHOTO COCTOAHMSA U YCTONYMBOCTU
CaMOWN KOHCTPYKLMMN.

Mpn paccMOTpEHMM HEKOTOPbIX KOHCTPYKTMBHBIX 3fIEMEHTOB, TakUX Kak YMpyro-nractuyeckne
COeOUWHEHUs, 3TU MeTobl HEOOXOAMMO AOMNOMHUTEL YY4ETOM HENMMHENHBIX 3PEKTOB.

5.3 YyeT 0co6eHHOCTEN KOHCTPYKLUN

5.3.1 O6wue nonoxeHns

Mpn aHanmM3e HeobXoAMMO YyuuTbIBaTb BAUsIHUE OCOOGEHHOCTEN KOHCTPYKUMKW, yaenuB ocoboe
BHMMaHME:

a) 0cobeHHOCTSAM pam B COOTBETCTBUM C 5.3.2;
b) ocobeHHOCTSIM packOCHOM CUCTEMBI B COOTBETCTBMM C 5.3.3;
C) 0cOBEHHOCTSIM 31EMEHTOB KOHCTPYKLIMM B COOTBETCTBUM C 5.3.5.

I'IpM obwem aHanuse KOHCTPYKUUH MO>HO rlpeHe6peqb BO3MOXHbIMW  0COBEHHOCTSIMU
KOHCTPYKTUBHbIX 3J1EMEHTOB, HO UX HeobxoaMmo y4uTbiBaTb NpU aHam3e oTaesbHbIX 3NIEMEHTOB.

5.3.2 OTknoHeHus pam cTennaxen 6e3 KPeCTOBbIX PAaCKOCOB XXeCTKOCTHU

YyeTt BnuaHusa YrnoBOro OTKIOHEHUA paM cTennaxa oT BepTI/IKaJ'IbHOI7I MNIOCKOCTU NpU CTaTU4eCKOM
pacyeTe MOXHO BbINONMHUTL BBeAEHUEM 3KBUBANEHTHbLIX FOPU3OHTalbHbIX yCI/IJ'II/Il7I. 3n ycunna AOJIKHbI
ObITb NpPpUNoXeHbl Ha KaXXa0oM YpOBHE U ObITb nponopunoHanbHbIMU BENMUYNHAGM BEPTUKATTbHbIX HAarpy3okK.

MpumeyvaHne - MoXHO BbINOMHUTL Goree CRNoXHoe MoAenMpoBaHue, BBEAA HavanbHble OTKIIOHEHUS
OT BEPTUKaNbHOW NIOCKOCTM HEMOCPEACTBEHHO B CaMy MOAESb, HO Takas MOCTaHOBKA CUMbHO YCMOXHSAET
pacyeTbl U yBENNYNBAET CPOKM BbINOMHEHUS PACYETOB.

Mpu pacyeTe yrnoBOro OTKIMOHEHUS pam cTennaxa HeobxXxoauMmo yuuTbiBaTb Hanmuve nodTa B
coeinHeHnn B6ankn co CTOMKOWN.

OTkroHenne J oT BepTUKanbHOI NMOCKOCTH B X-HANpaBneHn1 CrieayeT Onpeaensitb no opmyre
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$=1/500 ONS npefenbHOro COCTOSHMS HecyLLen CnoCOBHOCTM KOHCTPYKLMM TONBKO MpY NpoBeAeHUN
pacyeTos;

¢ - MakcumansbHo A0MNyCTUMOE OTKIIOHEHME OT BepTUKanbHOM nnockocTn (cm. FOCT P 55525);

¢3j - OTKJIOHEHME BCIeACTBME Hanuuus nodTa B coeguMHeHUn 6anku co CTOWMKOW, onpeaernieHHoe B
cootBeTcTBMK C A.2.5.

MpvmeyvaHne - Ecnn Hanmume nrodTa y4TeEHO NPU MOAENMPOBAHUMN COEANHEHMS, TO NPU NPOBEAEHUN
06LLUEro pacyeTa KOHCTPYKLMM 3HauYeHne P MoXeT GbiTb NPUPABHEHO K HYTHO.

HavanbHble 3Ha4YeHUs OTKMOHEHUN OT BEpPTUKANbHOMW MIOCKOCTM AOMKHbI ObiTb YYTEHbI NOOYEpeaHO
ans obonx ropnsoHTanbHbIX HanpasneHun.

I'Ip|/| pacyeTax noAnATHUKA U KpenneHua K nony ropum3oHTarbHble peakunn B KaXXOoM NOoANATHUKE

[OSKHBI OMPEAENsiTbCS C yY4ETOM OTKIOHEHWA OT BEPTUKANbHOM MAOcKoCTM P, a He OKBMBAMEHTHbIX
ropu3oHTanbHbIX cun. [pyu OTCYTCTBUM (DAKTUYECKMX TFOPU3OHTAmNbHbIX Harpy3ok pesynbTupylowas
ropu3oHTanbHas peakuusi paBHa Hyro.
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PucyHokK 7 - OKBMBaNEHTHbIE TOPU3OHTarbHbIE YCUNUS
5.3.3 OTKNNOHeHus paM, Bbi3BaHHbI€ 3lIeMEHTaMM PAaCKOCHbIX CUCTEM

5.3.3.1 OcHOBHbIe MOSIOXEeHUs

[aHHbIN NOANYHKT MPUMEHAETCA Kak K packocam pam, Tak M K KPecTOBbIM pacKoCam >XeCTKOCTU B
X-HanpasreHuu.

Mpn nNpuMeHeHWM packoCHbIX CUCTEM B pacyeTe [OOMMKHO ObiTb YYTEHO HanuuMe HayvanbHbIX
OTKINOHEHWI OT BEPTUKAITbHOW MMAOCKOCTU (CM. PUCYHOK 8).

PaCCMOTpeHI/IIO nognexaT kak obuwime OTKNOHeHWss B cooTBeTcTBUM C 5.3.3.2, TaK U MeCTHble
OTKMNOHEeHNA B cooTBeTcTBUM € 5.3.3.3. 3HaueHus YKa3aHHbIX OTKITOHEHUI HE CYMMUPYHOTCA.

5.3.3.2 YyeT BNusiHua 0COGEHHOCTEN BEPTUKANIBHON CUCTEMBI XKECTKOCTM U €€ COeaUHEHNN

OTKMNOHEHWs OT BEPTUKANbHOW MIOCKOCTU, ONWCAHHbIE B AaHHOM NOAMYHKTE, HEOOX0AMMO BKIHOYaTb
B OOLUMIA CTaTUYECKMIN pacyeT.

HayanbHoe OTKMNOHEHNE OT BepTI/IKaJ'IbHOIZ NIOCKOCTU paccyUTbiBaeTCcA no cbopmyne
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roe o =2¢;n ¢, = 1/500.

B dopmyne (2) n f paBHO konM4yecTBy CTOEK pam B OAHOM psay B X-HanpaBneHuu.

B Y-HanpaBneHun n f GepeTcs Kak KONMMYECTBO CTOEK pam, COEAMHEHHbIX N paboTaroLMX COBMECTHO
(Hanpumep, cBA3SMK Hag pabouMM KOPUAOPOM, MEXPAMHBLIMU CBA3SMU UMK OPYTUMU 3NIEMEHTaMM).

5.3.3.3 MeCTHbIe OTKNOHEHMUS PACKOCHbBIX CUCTEM
OTKMNOHEHWs, BbI3BaHHbIE 3NIEMEHTAMW  PACKOCHbIX CWUCTEM, MPUBOAAT K BO3HWKHOBEHWIO

[AOMOJSTHUTENbHBIX YCUMUIA (CM. PUCYHOK 9), KOTOpble He0BX0AMMO YUNTLIBaTh TONBKO NPU pacyeTe packocoB
N UX coeamHeHnin. OBbIYHO 3TOT YYET BbINOMHSIOT B JIMHEHHON NOCTaHOBKE.

[ns ctoek 6e3 CTbIKOBLIX COeaMHEHUN g =1/400

J[1ns CTOEK CO CTbIKOBbIMU COEAMHEHUSIMMN ¢|:| =1/200

f!. :_5-31._1 : i-1 = (3)

rae Ny - KOJIM4eCTBO CTOEK, NpuxXogAamnxca Ha CUCTeEMY KPeCTOBbIX PACKOCOB XXECTKOCTU.

T (4)

£
, 1= L
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PucyHok 8 - O6Lume OTKNOHEHMS OT BEPTUKaNbHOM NIOCKOCTU

PucyHok 9 - MecTHble OTKIMOHEHUSA paCKOCHOW CUCTEMBI

MecTHOe OTKIOHEHUE MOXET ObITb YYTEHO Kak ropu3oHTansHoe yecunue H 54, i
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Hgg= Ngg by +Neg by

roe H 5 - cymmapHoe ycunve oT BCeX COeANHEHHbIX CTOEK;

N 5d,i - pacyeTHas oceBas Harpyska B 3fIeMEHTE KOHCTPYKLMMW.

Ecrm & =4 NSd, i =NSd,i-1: dy =dy_1, To H8d,1 =2N 54,1 43 *.

* ®opmMyrna cooTBETCTBYET opurnHary. - MpumeyarHme nsrotoeutens 6asbl AaHHbIX.

534 I'IpM YCTaHOBKEe BepTUKalibHbIX PACKOCOB XECTKOCTU He Ha BCHO BbICOTY Ha4YallbHbl€ OTKIMOHEHUA

OT BEPTUKAIbHOW NIOCKOCTU $B HKHEN (packpenneHHon) YactTu paccuutbiBatoTca no 5.3.3, a BepxHen
(HepackpenneHHon) - no 5.3.2.

I'IpM 3TOM HeobxoaMmo y4YnTbIBaTbh:

nf=n; -obliee KONN4YECTBO paM B X-HanpaBneHuu;

N: - KONIMYECTBO HEPACKPENMEHHbIX SIPYCOB.

5.3.5 B 3aBucumoctn OT Tuna pacyeTta BO3OEUCTBUS OTKIMOHEHWA Ha MPOYHOCTb JNEMEHTOB
KOHCTPYKLMM AO0SMKHbI OblTb BKITHOYEHLI MO0 NyTEM UCMNONb30BaHMNS COOTBETCTBYIOLLNX KO3dpdumumeHToB L,
yKasaHHbIX B 9.7.4.2, nMboO HenocpeacTBEHHO MpU BbIMNOSTHEHUN CTAaTUYECKOro pacdeTa, NPUBEAEHHOIO B
10.1.3.

5.3.6 OKCLEHTPUCUTETbI PACKOCOB pPaM U KPeCTOBbIX PACKOCOB XeCTKOCTHU

Ecnn QKCLUEHTPUCUTETbI MeXAy OCEBbIMU JNTMHNAMWU CUCTEMbI NPEBbLIWLAKOT Npeaesbl, YKa3daHHble HMXe,
Heob6XxoOuMO BKMOYaTb WX BIAWAHWE B CTaTUYECKUNA pacyeT, a BO3HUKaWOWMe TNpu TakKoOM YydeTe
OONoNHUTENbHbIE MOMEHTbI criegyeT y4UTbiBaTbh NMpu pacyeTe 3fieMeHTOB KOHCTPYKUUK cTennaxa.

Mpy BbINOMHEHUU YCMNOBUKA, CCOOPMYSIMPOBAHHBIX HWXE, BMUSHUEM 3KCLEHTPUCUTETOB MOXHO
npeHebpeyb:

a) ecnum 3KcueHTpucuteT "e", KoTopbii npeAacTaBnaeT cobov paccTosiHue Mexay Toudkamu
nepeceyvyeHusi LEeHTpanbHbIX OCEN TOPU3OHTANBHOIO 3fIEMEHTA M OuaroHanu, 3KBMUBANIEHTEH MOJIOBUHE
LWUMPUHBI cToWkK "B" (cMm. pucyHok 10a).

b) ecnn akcueHTpucutet "G " He Gonee yem B 2,0 pasa NpeBbILWAET LWMPUHY CTOWKU (CM. PUCYHOK

10a) 1 "G 2" He Bonee 4yem B 1,5 pasa npesbiwaeT ee rnybuHy (cm. pucyHok 10b). B Tex mecTax, rge 6anku

MCNOoJNIb30BaHbl B Ka4deCTBe TIOPU3OHTAllbHbIX 3N1EMEHTOB, 3a TOYKY MNepecevYeHUda B3ATO MNepecevyeHune
LeHTpalnbHbIX NUHUIA guaroHanu u BEPXHAA UINMN HWXHAA NTMHNA NOJTKN Oankn.

MpumeyaHue 1 - bnaronpusaTHbLIM YCNOBUEM CYMTaETCs Crydail, nNpu KOTOPOM Yrofnl OTKIOHEHUS
AnaroHanu oT ropusoHTanu Haxoamtca mexay 20° n 70°.

MpumevaHne 2 - Ecnn no 5.3.6 TpebyeTcAa npoBedeHWe CTaTMYECKOrO pacyeTa, BKIoYas
3KCLIEHTPUCUTETBI B Y-HanpaBreHu, TO Hanuume 3KCLEHTpPUCUTETA NMpU pacyeTe criegyeT yyuTbiBaTb MO
pesynbTatam UCMblTaHUn B COOTBETCTBUK C A.2.7.
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1- 6arnka; 2 - LieHTparbHble OCU 3f1IeEMEHTOB; 3 - MOoJT; B- LnpumHa CTOWKY; € - OKCLUEHTPUCUTET (paCCTOﬂHI/Ie

Mexay Y3roM packoca [0 BEPXHEN UMM HIDKHEN YacTu 6arnku); G| - pacCTosiHME OT rnosa [0 HUXKHER TOUKU
yana packoca

PucyHok 10a - OKCUEHTPUCUTETBLI BEPTMKANBHOIO KPECTOBOIO pacKkoca XeCTKOCTH

—

o
[

. V,*l
o
1
ﬂ 1
A
o 1
1
|
||I -ll
AL ¢
e Em— -~ ;‘:

1 - yeHTparnbHble ocu KOHCTPYKTUBHbIX 3JIEMEHTOB; 2-non; Dy - rny6wHa CTOWKN; € - SKCUEHTpUCuUTeT

mexay packocamu; G 2 - paccTosiHMe OT Mosia [0 HPKHEN TOYKM y3na packoca

PucyHok 10b - OKkCLEHTPUCUTETBI PACKOCHOM CUCTEMbI paMmbl
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5.3.7 AKcueHTpUCUTETbI MeXay 6ankamu n ctomkamm

LleHTpanbHble ocu Gankm MoryT He coBnagaTtb C LEeHTpanbHbIMW OCAMU CTOMKWA. OTO MPUBOAMT K
aKcueHTpucuTeTy "e" B Y-HanpaBneHuu, Kak nokazaHo Ha pucyHke 11.

|
|
|
|
|
|
N |
|
|
|
|
i

Du - rnybuHa CTOMKU; € - SKCLEHTPUCUTET

PucyHok 11 - QkcueHTpucuTeT B Y-HanpaBneHun
OKCLEHTPUCUTETOM € MOXHO NpeHebpeyb B criyyae, ecnu €<0,25Dy .

I'IpmmeanMe - SKCU,eHTpVICI/ITeT € Ha PUCYHKe 11 MoOXeT okasblBaTb CylieCTBeHHOe BJIUAHUE U
OOJKEH ObITb Y4YTEH KaK B CTaTU4EeCKOM pacyeTe BCen KOHCTPYKUMKN, TaK U NMpn pacyetTe CoeaUHUTENTbHbIX
3J1IEMEHTOB.

54 TPEGOBGHMH K 3rieMeHTaMm, npeaoTBpawjalolimm BbiXxon U3 3auensieHusA KpOHLUTeFIHa 6anku u

CTOWKMN

Bo dpoHTanbHbIX cTennaxax BCe KPOHWTEeWHbl 6amnok [OormkHbl ObiTb OCHALLEHbl 3neMeHTamu,
npegoTBpaLLaoWMMK BbIXO4 M3 3auensieHus KpoHwTerHa Bankm 1 CTOMKW cTenmaxa npu NpunoxXeHun
HarpyskuM CHU3y (T.e. CIyYanHO MPUMOXEHHOW LWTabenupyowen TEXHUKON). DTOT 3NeMEHT OOMKEH ObiTb
paccuuMTaH Ha BO3AENCTBME, HampaBfeHHOe CHWU3Y BBEpPX MO BepTuKanu, KOTOpoe paccMmaTpuBaeTcs Kak
cnydvariHas Harpyska B COOTBETCTBUU C 6.4.2.

6 Bo3gencTBUA U KOMOMHaALUMK BO3OENCTBUN

6.1 OcHOBHbIe NONoXeHus
Bce Bo3gencTBus, NnpuBedeHHbIE B pasaene 6, criegyeTt yuuTbiBaTb Npy pacyeTe KOHCTpyKuuu. OHu
OOJDKHbI ObITb PACCMOTPEHBI KakK OTAENBHO, TaK U B COBOKYMHOCTMU.

6.2 NocTosiHHbIE BO34eNCTBUSA
6.2.1 OCHOBHbIe NOMIOXeHUs

MocTosiHHbIE BO3OENCTBUS COCTOSAT U3 COBCTBEHHOMO Beca KOHCTPYKUUN C yHETOM YCTAHOBJIEHHOIO Ha
Hero BcrnnomMmoraTtesribHoro 060pyﬂ,OBaHl/Iﬂ (CTeH, NnoJ10B, NOTOJIKOB, JTIECTHUL, N ﬂ,p.).

6.2.2 Bec MmaTepuanoB U KOHCTPYKLU

Mpy pacyeTe MNOCTOSIHHbIX BO3AENCTBMI MOMWMO COGCTBEHHOrO Beca KOHCTPYKUMM HeoGXoauMmo
yYUTbIBaTb BECOBbIE XapaKTEPUCTUKN 0GOPYAOBaHMs, KOTOPOE OKa3biBaeT Ha CTeNax Kakoe-nnmbo cunosoe
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BO3EeNCTBME.
6.3 MepemeHHbIe Harpy3ku u BO30eNCcTBUs
6.3.1 OcHOBHbIE NOMOXEeHUA
MepemeHHble Harpysku, KOTOpble CrieayeT yUYMTbIBaTb NpU pacyeTe:
1) Harpysku oT TapHbIX U LWTYYHbIX FPY30B;
2) Harpy3ku Npu pasMeLleHnu, HanpasrieHHble BEPTUKambHO;
3) Harpys3ku nNpu pasMeLleHnu, HanpaerieHHbIE FOPU3OHTANBHO;
4) Harpy3ku OT AOMOMHUTENBHOrO 000PYAOBaHUSA, BO3AENCTBYIOLLENO Ha CTENNAXW;
5) Harpy3ku Ha non 1 Nepexoabl;
6) Harpyska Ha Nopy4Hu;

7) BO3aencTBMSI OT OCODEHHOCTEW 3MEeMEHTOB KOHCTPYKUuM (Hanpumep, pambl, packoca, Opyrux
3M1EMEHTOB);

8) yaapbl 1 criydanHble Harpysku;
9) BETPOBbIE HArpy3Ku;

10) cHeroBble Harpysku;

11) cencmmnyeckue BO3OENCTBMS.

Heobxogumo onpegenatb M yy4nTbiBaTb NPOYME HEMOCTOSIHHbIE BO3AENCTBMSA, He Bolwlelne B
npuBeAeHHbIN NepeyeHb.

6.3.2 XpaHuMble TapHble U WTY4YHbIE rpy3bl

MapameTpbl TApHbIX U LITYYHbIX FPY30B CriedyeT onpenensitb B COOTBETCTBUM ¢ TpebGoBaHusmmu [OCT
P 55525 .

OOwmn cTtatmyeckni pacyeT cnegyeT NPOBOAUTbL C UCMONb30OBaHWEM 3a4aHHOrO 3HAYEeHUs Macchbl
TapHbIX U LWTYYHbIX FPYy30B NPW YCMNOBWUW, YTO Harpyska paBHOMEPHO pacnpefeneHa Ha Kaxablh Apyc
ctennaxa. Takon noaxon UCNonb3yeTcd, TONbKO eCrnu:

1) Cuctema ynpaBJlieHUA Ha CKrnage MoXeT OOCTOBEPHO onpenendatb MacCy eauHul TapHbIX Uin
LUTYYHbIX FPY30B CBblllE 3a4aHHOIo 3Ha4eHUA 1 KOHTPOINMpoBaTh UX pacnpeneneHune no sA4yenkam XpaHeHu4.

2) 3agaHHas Macca rpysa coctaBnseT He MeHee 80% MakcumanbHoro Beca rpysa.
3) Bce banku paccuntaHbl TakuMm o06pa3oM, 4ToOb! BblAepXKMBaTb MakCMMarbHbIN BEC rpy3a.

4) Mpu pacuyeTe CTOEK HEOOXOAMMO Y4UTbIBaATb HaWXyALUWA BapuaHT pacrnpeneneHns Harpysku
(Hanpumep, Korga rpy3 ¢ MakCcuMarbHbIM BECOM pasMeLLEH Ha BEPXHUX SiYEKax XpaHeHUs ).

5) Harpyska Ha fpyc, ucrnonb3yemas B CTaTU4ECKOM pacyeTe, HUKorga He OyaeT npeBblwaTbCsa npu
aKkcnnyaTauuu.

Ecnn HETOYHOCTb pasMelLeHUs He HOCUT CUCTEMAaTUYECKUI XapakTep, a SIBNSeTCa CryyYanHoW, To
MOXHO He Y4MTbIBaTb YBEMUYEHUE HANPsXkeHWs1 1 aedopmauun BCreacTBre HETOYHOCTU pasMeLleHust. ITo
BO3MOXHO, €CNnu yBeNnyeHne Harpysku, Bbi3BaHHOE HECMMETPUYHBIM pa3MeLleHneM, He npesbiwaeT 12%
MO CPaBHEHWIO C CUMMETPUYHbIM. [pu yBenuyeHun Harpy3ku cBbiwe 12% HeobxoaMMoO y4yecTb 3TO
BO34encTBMe Npu pacyete banok cnegywowmm obpasom:

=n- (5)
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ecnm P =1,12, 10 T =1,
ecrm 1,125 =1,24, 1o M=2F-1,24,

ecrm P£124 10 M=,

Q - Harpyska Ha 6anky npu pasmeLleHun rpysa 6e3 cmelleHus;

Q. - Harpyska Ha 6anky npu pasmMmeLleHnn rpysa ¢ MakcumMarbHbIM CMELLEHNEM.

6.3.3 [JononHuTenbHble BePTUKaNbHbIE Harpy3ku nNpu pasmMeLlleHum rpysa

Mpy pasmelleHUn rpy3oB HEOBXOAMMO YuuTbiBaTb criegylolMe MUHUMAaribHble BepTUKarbHble
HarpysKu:

a) Mpu pasmeLlLeHMN rPy30B C MOMOLLbIO LITABENNPYIOLLEN TEXHUKN.

Mpy HannMumMKn cTennaxen ¢ OAMHAPHLIM pa3MeLleHneM eAVHNYHOro rpysa (T.e. MPU HanM4MKn TONbKO
O[HOrO rpy3a Ha S4enKy XpaHeHUs) N ¢ OQHOBPEMEHHbIM pa3MeLLeHNEeM HECKOSbKNX rPy30B Ha OMOpHbIe
Gankv ana rpys3os, NogdepXxuBalrolime dneMeHTbl (MpU Hannyuum) u KpoHLWTeVHbl 6anok OOmkHbl BbiTb

paccuMTaHbl C Y4YeTOM AOMOSHUTENbHOW BepTUKanbHOW Harpysku Q pvw , KoTopasi coctaBnsieT 25%

MakcuManbHOro rpysa, pasMelleHHoro B Haubonee HebnaronpuaTHOM MecTe (cnegyeTt yyuTbiBaTb
Oe’iCTBMe MOMEHTA UMK NOMepPeYHon CUnbl).

b) Mpwn pasmeLyeHnmn rpy3oB Bpy4YHY!o.

OnopHble 6anku Ansa rpy3oB 1y NogAepXMBatoLme dNeMeHTbl (NPyY Hannynm), a Takke KPOHLUTENHbI

6anok JosmkHbl BbITb paccunTaHbl C y4EeTOM AOMNOMHUTENbHON Harpyskn Q mv, KoTopas coctasnsetr 100%

MaKCUMarnbHOro Beca €4MHMYHOIO LUTYYHOro rpysa, pasMeLleHHoOro B Hanbonee HebGnaronpuaTHOM MecTe
(cnegyet yuutbiBaTb AEACTBME MOMEHTA UMK NONEPEeYHON CUnbl).

[ononHuTtenbHas BepTUKaribHada Harpys3ka OT pa3MelleHua rpys3a He YYUTbIBaeTcda Mnpu npoBepke
I'IpOFI/I6OB 0anok, pacyeTe CTOeK n Apyrnx afieMeHToB.

6.3.4 lononHnTenbHbIE TOPU3OHTaNbHbIEe Harpy3ku Npu pasmeLleHum rpysa

6.3.4.1 OcHOBHble NONOXeHUs

Mpn pasmMelweHMn Ha cTennaxax WTyYHbIX Trpy3oB B X- U Y-HanpaBneHun BO3HMKAKOT
rOpM30OHTasnbHbIE YCUMKWS, KOTOPbIe HEOBX0AMMO YyYMTbIBaTb. YUYeT TakMx Harpy3ok crnegyeT BbIMONHATb Npu
pas3MelleHMn rpy3oB B Haubonee HebnaronpusaTHOM MecTe (K BEpXHeW MNNOCKOCTU BEPXHEro YPOBHS

XpaHeHI/Iﬂ). OHKM OoMmXHbI 6bITb NpuoXeHbl 0OAHOBpPEMEHHO TOJ1IbKO B OAHOM HamnpaBleHUN.

I'Ipmmeanme - [JononHutenbHas ropusoHTanbHad Harpy3ka npu pasMeweHun rpysa He
paccmaTpuBaeTCd Kak yaapHasa U npu BbliNONMHEHNN paCcyHeToB NpUHNMaeTCcA NOCTOSAHHOW N CTaTU4YECKOW.

Mpn HeobOXoOuMOCTM y4veTa CIyyalHOW Mneperpysku crennaxa AOMOSIHUTENbHAasi rOpM3oHTarbHas
Harpyska npu pasMmeLLeHnmn rpysa He y4uTbiBaeTCs. Y4eT cnydYanHon neperpyskm npuBoanTcs B 6.4.

6.3.4.2 CunoBble (akTopbl, BO3HMKAaKOLWME MPU MNpoBeAeHWM Oonepauuin no 3arpyske-pasrpyske
cTennaxeu

HVI)KeyKa3aHHbIe cnocobbl npoeseaeHunA onepaumﬁ Nno 3arpys3ke-pasrpyske cTennaxen Heobxoanmo
y4uTbiBaTh Npu onpeneneHmnmn AOMNOSTHUTENBHOMN FOpI/I3OHTaJ'IbHOI7I Harpysku npu pasmeLlleHnn rpysa.

a) Mpu pasmelLieHMN rPY30B C NOMOLLbIO WITABENUPYyoLLE TEXHUKKM, YNPaBnseMoi onepaTtopamu.

1) Ona ctennaxen BbicoTon A0 3 M Q ph =0,5 KH (NpuknaapiBaeTca K BEPXHEMY YPOBHIO XpaHeHUs).
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2) ina ctennaxen BLICOTOM CBbile 6 M Q ph NpenctaenseT cobon Hambonee HebnaronpuATHbLIN U3

cnegyrowmnx BapmaHToB: Harpyska 0,25 kH, npunoxeHHas kK BepxHeMy YPOBHIO XpaHeHus1, bo Harpyska 0,5
kH, npunoxeHHas B niobom MecTe cTennaxa Ha BblcoTe 40 3 M.

3) Ona ctennaxen BbicoTon OT 3 40 6 M Q ph OOMKHO NpPeacTaBnATe cobov HaMxyOWwuid U3 OBYX
BapuaHTOB: Harpysky B BEpXHEW TOYKe CcTennaxa, BenuynHa KOTOpPOW OnpederieHa IMHENHON
MHTepnonauuen mexay 1) u 2); unu Harpy3ky B pasmepe 0,5 kH, npunoxeHHyto B ntobom mecTte cTennaxa
Ha BbiCOTe A0 3 M.

b) Mpwn pasmelLeHnn rpy3oB C NOMOLLbIO aBTOMATUYECKOro NOgBEMHO-TPAHCMOPTHOrO 06opya0BaHNS

Q ph W ero nonoxeHne [OMKHbI OblTb YyKasaHbl MOCTABLUMKOM 3Toro obopydosaHus. [lpu 3ToM
ropusoHTanbHasi Harpyska He gomkHa obiTb meHee 0,25 kH.

c) lMpu wucnonb3oBaHUM oOrpaHUYUTENEr OT MpOTaNKMBaHUSA Harpy3ka [oikHa ObiTb YKalaHa
3aBOOM-U3rOTOBUTENEM 3TOr0 orpaHmuntTens. OrpaHnumMTenn KknaccuduumnpyoT Ha NpegoXpaHUTeNbHbIE U

BydepHble, a 4MCrOBble 3HAYEHWS pacyeTHOW Harpyakm Q ph 3aBUCAT OT Tuna orpaHuuutens. [pu
MCNoMb30BaHUM WITabenupyroLLen TEXHUKK, YNpaBlsieMon onepaTopamu, Harpysky criegyet npuHUMaTth B

COOTBETCTBUMN C MUHUMAJIbHBIM 3HA4Y€HNEM 0,25Qu B NJIOCKOCTW pamsbl, rae Qu - BEC LWUTYYHOro rpysa.

BygepHble orpaHnuMTenn OT NpOTankMBaHUS M Meperpy3odHble SYerikM Bbi3biBAlOT NepeMeHHoe
BO3AEWCTBME, NMPeaoXpaHUTeNbHbIE OrpaHUYMTEN OT NPOTasnkNBaHWs Bbi3bIBAlOT CryyaliHoe BO3[eNCTBue.
BosgelicTBre orpaHuuMTeneit oT npoTasikmeaHusi obOMX TUMOB U MNEPErpy30oyHbIX SYeeK OOMMKHO ObITb
YYTEHO Npu pacyeTax BBeAEHNEM COOTBETCTBYIOLUMX KOIMMDULIMEHTOB HArpy3Ku.

MpumevaHne 1 - Vcnonb3oBaHve BydepHbix orpaHMuuMTenen OT MNpoTankuBaHus B OOMbLUMHCTBE
CryyaeB HexenaTenbHO, MOCKOMbKY OHO BeAET K HEKOPPEKTHOW SKCnyaTaumm cTennaxen.

MpumeyaHne 2 - MpepoxpaHuTenbHbIE OrPaHNYUTENN OT NPOTarNkUBaHWS OOMYyCKaeTCs UCNOMb30BaTh
ANs aBTOMaTU3UPOBAHHBIX CUCTEM.

d) Q ph OOIMKHO ObITb YYTEHO Npu pacdeTax 3J1EeMEHTOB CTensaixa, paGOTaIOLLI,VIX COBMECTHO C

orpaHunynTendamMmn OT NpoTarikKuBaHUA. Bospgencteua Ha Bce HuMXxXenepedncrneHHble 3anemMeHTbl ABNAITCA
MeCTHbIMW:

1) orpaHun4nTenn ot npoTasrikmBaHuA 060X TMNOB;

2) coegvHeHve orpaHuuuTenert OT MPOTaNKMBaHWA C COOTBETCTBYHOLLMM 3fIEMEHTOM CcTennaxa
(6ankow munu cTowkown);

3) YacTb CTOMKM Unn Ganku, K KOTOPOWN NPUCOEANHEHBI OTPAHNYUTENN OT NPOTANKUBAHNS;

4) 3anemMeHTbl pacKOCHOW CUCTEMbl paM, PacrofioXeHHbIe B HEMNOCPEeACTBEHHOW GrM3ocTu OT 3TOW
YacTu CTONKM nnn danku.

BBM,EI,y Hann4nA ﬂ,eMI’I(bMpyIOLLI,I/IX N pacnpegenarowmnx CBOWCTB KOHCTPYKLUUH cTennaxen MoryT ObITb

PacCcMOTPEHbI MOHIKEHHbIE HOPMbI BO3AEWCTBIS rOPU30OHTanNbHO cocTaBnstowen Q ph

Q ph =0,1Q » npu pacyeTe aHKEePHOro KPEernmneHus pambl C y4eToM CTOMKM Ge3 Harpysku, Q ph
BO3JeNCTBYET B BEPXHEN TOYKE CTOWNKY;

Qph=0,1Qu B 0O6lWemM cnyyae pacyeta pambl, Q ph BO3JAENCTBYET Ha paMy Ha BEPXHEM YPOBHE
XpaHeHus.

e) lNpun pyyHon 3arpyske rpysos.

Q ph =0,25 KkH.
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6.3.4.3 MNpunoxeHne ropmsoHTanbHOM Harpy3kmn oT pasMeLLeHuns rpysa B X- HanpasieHuu.

BO3HMKHOBEHME TOPU3OHTANbHOW Harpy3kM OT pasMeLLeHWUs] Tpy3a Ha YPOBHSIX XpaHeHUs B
X-HanpaBneHun yBenmumsaeT OTKIOHEHNE pam OT BEPTUKamnbHOWM MIOCKOCTM.

CocpeoTO4EHHYO TOPU3OHTANbHYI0 Harpy3ky Q ph  3aMeHSlOT CyMMapHOW Harpyskoi 2Q ph
KOTOpasi paBHOMEPHO pacrpeaerneHa no BCEM YPOBHSAM XpaHEHUS!.

6.3.4.4 NpunoxeHne ropusoHTanbHON Harpy3kn oT pasmeLLeHns rpy3a B Y-HanpaBneHuu.

B Y-HanpasneHun Hanbonee HebnaronpuaTHbIM MECTOM MPUNOXKEHUSI TOPU3OHTANbHOM Harpysku ot
pa3MeLleHuns rpy3a JOJMKHO ObITh:

a) BEpXHsi YacTb pamMbl cTennaxa (C Lenbl MaKCMMarnbHOro YBENUYEHUsl YCUIUA B PaCKOCHOWA
cucteme), B cepeauHe Mexay [OBYMSI y3namu KpenseHusl 3NeMEHTOB PacKOCHOW CUCTEMbI (C Lenblo
MakcMMarnbHOro yBenuueHus uarvbarolero MomeHTa B Y-HanpaBneHuu). B aTom cnyyae yvacTkom
KPUTUYECKON Harpy3ku, Kak MpaBurio, SIBMSIETCS HWDKHWUIA OTPE30K CTOMKM MEXAY Y3namu KpenneHus
3NneMeHTOoB paCKOCHOVI CUCTEMBbI. |-|pl/l HepaBHOM pPaCCTOAHUN MeXOy Yy3namMu KpenrneHua 3N1eMeHTOB
PacKOCHOW CUCTEMbl HEOBXOAMMO PacCMOTPETb APYrue y4acTKu.

MpumeyaHune - [na onpegeneHust pacyeTHbIX U3rbarwmx MOMEHTOB MPOBOAUTH CTaTUYECKUN
pacyeT BCeW CTOWKM HeobsAsaTenbHo. [oCTaTovyHO pacCMOTpeTb MOMOXKUTENbHBIA M OTpUUATENbHbIN

narnbarome MOMEHTbI C MHTEHCUMBHOCTBIO Qph {/6;

b) cepeguHa nponeta Ganku B ropusoHTanbHOW MSIOCKOCTU B LEMsIX MakCMMarnbHOro yBenudeHus
nsrmbaroLero MomeHTa OTHOCUTENbHO ocu Z. [aHHbli cnyvail He TpebyeTca BkA4vaTb B 06OLLMIA

CTaTMYECKMI pacyeT, HO AOMKHAa y4uTbiBaTbCA Harpyska, pasHas 0,5Q ph, NpUnoXeHHas K HenWTpanbHON
ocn  ogHonm (dppoHTanbHOM) 6Gankm B TFOPU3OHTaNbHOW MMockocTW. [lonyckaeTca He yyuTbiBaTb

B3aMMO[eVCTBME C BEPTUKaNbHOW Harpy3kow, BbidbiBatowen Q ph .

Ecnn KOHCTPYKUUA CTeNnnaXxa nogpasymMmeBaeT, UTO rpy3bl Npn pasmMelleHnn 3aKkaTbiBaloTCA B FI‘-IeVIKy

XpaHeHusi, To Harpysku Q ph, BO3HMKalOLIME B MpoOLIECCe TaKoW 3arpysku, AOMKHbI ObiTh onpeaeneHsl u
YUYTEHbI B pacyeTax.

6.3.5 Bo3aencTeus o6opyaoBaHusi, ONUpPaoLLErocs Ha KOHCTPYKLMIO CTennaxen

Y crtennaxen, 06Cﬂy)Kl/IBaeMbIX cTennaxHbiMn KpaHaMVI-LIJTa6eJ'IepaMVI, BEPOATHOCTb TOro, 4YTO BCE
KpaHbl OAHOBpPEMEHHO COo34aAyT ropu3oHTallbHble Harpyskm B OAHOM HanpasBlieHUUM U MOJI0OXKEeHUn B
cTennaxe, CHWXaeTcdaA Nno Mepe YyBelmM4YeHUdA KonnyectBa CTesiaXKHblX KpaHOB-LIJTa6eJ'IepOB. Takum

o6pa30M, €CInn pamMbl COeaNHEHbI CBA3AMU HaAL pa60‘-IVIMVI Kopugopamu, ropusoHTaribHoe ycunume Q.r‘!,f Ha
ypOBHE HanpasndaLwero pernbca OO0JKHO NpeacTaBliAaTb coboli 3Ha4eHue, YKa3aHHOe B Tabnuue 1.

Tabnuua 1 - O6Lee ropusoHTanbHoe BO3AeCTBME Ha YPOBHE HamnpaBnsoLWero pensca

K -
ONMIn4eCTBO KpaHOoB UJTaGeJ'IepOB Qh,f
1unm 2 ZQF!
s 0,852 Ly
4 0,702 Ch
=5 304
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MpumeyvaHue - Q j - MakcumarnbHasi 6okoBas (B Y-HanpaBneHun) Harpy3ka OT KpaHa Ha KOHCTPYKLMIO
cTennaxa u4epe3 HanpaensloWmMiA penbe, YyKasblBaeTcs npeanpusaTMEM-U3roToBUTENEM KpaHa nmbo

onpepensieTca B cooTBeTCTBMM ¢ [OCT 28766 . Q h,i - CHWKEHHas CymMma ycunum 2.4 |

BO3AEVCTBYIOLLMX HA KOHCTPYKLMIO CTennaxa yepe3 BepxHWe Hanpaensawlme penbcbl KpaHOB, KOTOpble
COEeAUHEHbI C ANieMeHTaMu, 00beaVHSAIOLWMMUN BCe paMbl (CM. PUCYHOK 12).

A
e fi ’ L
-
- — - —~ - P
ar ;s ™ i)
L' 1] b ] -y b

/NN

PucyHok 12 - FopusoHTanbHble Harpysku oT 060pyaoBaHNUs, ONMPAaOLLErocsl Ha KOHCTPYKLIMIO CTennaxei
3HayeHusl, ykasaHHble B Tabnuue 1, He MoryT ObiTb MCMONb30BaHbl B CryyYae onpeaeneHust
ropu3oHTanbHOM Harpy3kn Qh, ¢ Kak pesynbTata NpUNoXeHWs O4HOCTOPOHHEN HECUMMETPUYHOMN Harpy3ku K
penbcy KpaHa.

Q A,f oueHuMBaeTca Ans  Hauboree  HebGNaronpusiTHOrO  PacroNiOXEeHUs1  CTENMaXKHbIX

KpaHoB-LTabenepos. [Npy 3TOM oHa MOXeT OblTb pacnpedeneHa Ha HECKONbKO pam B X-HanpaBneHuu npu
MOMOLLM FOPU30OHTaIbHBIX KPECTOBbLIX PACKOCOB ECTKOCTU.

lopu3oHTanbHas Harpyska oT 060pyA0oBaHMsl, ONMPAaKOLLErocs Ha KOHCTPYKUMIO CTeNnaxew, OoMmkHa
paccmaTpvBaTbCsl B COYETaHWM C TOPU3OHTANIbHOM Harpyskoi npu pasmellueHun, ecrnim Npu 3ToM
dhopmupyeTcs Hanbornee HeGNaronpPUATHLIN BapuaHT Harpy>KeHusl.

Ecnu ctennaxHbie KpaHbI-LIJTaGGJ'Iepr pa60Tar0T 3a npegenamMmm KOHCTPYKUUKU cTennaxa WM Ha
KpVIBOJ'II/IHeI7IHbIX yqacTtkax nyTtu, TO npegnpuatne-npon3BoanTesNlb AOOJMKHO NpeaocCTtaBUTb [OaHHble
OTHOCUTENTIbHO NOPU30HTAalbHbIX HArpy3ok, B03£|,€|7|CTBYI-OLIJ,I/IX Ha KOHCTPYKUWUIO CTernnaxa.

Mpn ncnonb3oBaHUM aBTOMATU3NPOBAHHOIO MOABLEMHO-TPAHCMOPTHOrO 00opyAoOBaHMS Heobxoaumo
YUMTbIBaATb CryvariHble BO3OENCTBUS, ABMSOLIMECS pe3yribTaTOM M3MEHEHMSI KpaHOM paboyero kopugopa
Ha pac4eTHOWN CKOPOCTH.

Heobxooumo yuuTbiBaTb CrydanHble yOapHble ycunusa B X-HanpaelieHuu, BO3HMKalowme B
pesynbTaTe ygapa CTennaxHoro kpaHa-wrabenepa o 6ydepHbii ynop, YCTaHOBMEHHbIA HA CTENNaxe unm
Ha caMOM KpaHe.

6.3.6 Harpy3ku Ha nepekpbITusi (NOnbl) U NelwexoaHble AOPOXKKN

Hanbonee kputuueckve M3 ykasaHHbIX HWKE pacnpefeneHHblX WM COCPedOTOYEHHbIX Harpysok
Heo6X0AMMO MCNOSb30BaTh NPU pacyeTe NEPEKPLITUIA (MOMOB) U NELLEXOAHbIX AOPOXEK.

a) Ha nepekpbiTua (nombl) M newexogHble OOPOXKW, NpedHa3Ha4YeHHble TONbKO ANs Npoxoaa,
LWwnpuHon He 6onee 1,2 m:

g= 2,5 kH/m 2 (pacnpeaeneHHas Harpyska);
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Q £=2,0 kH (cocpenoToveHHasn Harpyska, npunoxeHHas Ha ksagpat 50x50 mm).

Bbiweyka3aHHble Harpysku npeAcTaBnsoTcs coboi pacyeTHyo Harpy3ky Ha foboi U3 nponeToB Ans
pacuyeTa 6anok u CTOek.

CpeaHsia Harpy3ka Ha nepekpbiTusa (Nonbl) U newexoaHble AOPOXKM LUMPUHOW He Gonee 1,2 w,
npeaHasHadYeHHble TONbKO Ans NpoxoAa, MoXeT bbITb CHUXKEHa [0

g=1,0 kH/m 2 ONs1 NpOBEepKM 00LLen yCTOMYNBOCTH.

b) Ha nepekpbITusi (Nosbl) 1 NewexodHble JOPOXKKK, Wwupe 1,2 M 1 NpeaHasHayYeHHble ANs XpaHeHus!
WM npoesna Tenexek, pacnpeferieHHylo, COCPedOTOYEHHYID Harpysky W niowaib €ee MpUioXKeHus
Heo6xoaMMOo BbIGMpPaThL B COOTBETCTBUM C TEXHUYECKUM 3a4aHMEM Ha pacyerT.

¢) Ha necTtHuupbl wnpunHon meHee 1,2 m:

g=3,0 kH/m 2 (pacnpegeneHHas Harpyska),

Q 1 =3,0 kH (cocpenoToyeHHas Harpyska, npunoxeHHas Ha ksagpat 100x100 mMm).

Ha nectHuubl WwnpuHon Gonee 1,2 m:

g=3,5 kH/m 2 (pacnpeneneHHas Harpyska),

Q £ =3,0 kH (cocpenoToueHHas Harpyska, npunoxeHHas Ha ksagpat 100x100 mm).

d) Ha ydyacTtkax, rge ABwxkylleecss 0OOpydoBaHME OKasbiBaeT AMHAMWYECKMe BO3OEWCTBMA Ha
KOHCTPYKLMIO, AaHHble BO34ENCTBMSA HEOOXOOAMMO Y4YUTbIBaTb Kak KBa3WCTaTUYECKME C COOTBETCTBYHOLLMM
koappuumeHTtom Harpysku ([4], n.6.3). B uendax onpegeneHna pasnuuun mexagy addeKkTUBHbIMU
BEPTUKANbHLIMW Harpy3kaMmu OT KONec pasHbiX TUMMNOB 060pydoBaHWA COOTBETCTBYHOLLME CTaTUYeCcKMe
YyCUNnNa YMHOXatOTCA Ha crneayowmne auHamuyeckne koaUUNEHTDI:

1) Tenexka, ynpaensemas psaom nayLum onepaTtopoM, CO CKOPOCTbIO HMKe 5 km/ - 1,2;

2) Tenexka, ynpaengemas ornepaTopom, CO CKOPOCTbIO HUXe 7,5 km/y - 1,4;

3) Tenexka, ynpaengemas ornepaTopom, CO CKOPOCTbio Huxe 10 km/v - 2,0.

I'IpM npoeegeHunmn pac4yeToB cocpenoTO4YEeHHYH Harpysky npuKnagbiBaOT B Hanbonee
Hebnaron PUATHOM MecCTe.

[na gaHHoro nyHkTa Harpysku no 6.3.6a-6.3.6¢ He paccmaTpuBaloTCs.

Heobxogumo paccmaTtpuBatb BO3LAENCTBUSI TOPU3OHTaNbHbIX CWM, BO3HMKAKOWMX MPU OBUKEHUU
06opyanoBaHMs MO NEePEKPbLITUSAM (Monam), U X BOCTIPUSATUE KOHCTPYKUMUEN CTEMMaXen.

Ecnun Harpy3ku, BO3HUKaoLWMe OT XpPaHUMbIX Fpy3oB UK camon KOHCTpYKUUM 1 BOCNpUHUMaemMble
norfiomM, npesBbIWakT YCTaHOBIEHHble 3Ha4YeHud, HeOGXO,CI.I/IMO ncnonb3oBaTb CbaKTI/NeCKyIO Harpysky.
Ocoboe BHUMaHne AOJ1XXHO ObITb yoeneHo cocpeoTOYeHHbIM Harpy3kam OT CTOEK.

MpumevaHne 1 - [pu HeobxoAMMOCTM [OMYCKAaeTCs WUCMNONb3oBaTb MNapamMeTpbl Harpy3ok B
cootBetcTBMM ¢ CI1.20.13330 .

MpumeyaHue 2 - 3HaueHus, npuBeaeHHbIe B 6.3.6, HeobxoaMMO paccmaTpmMBaTb Kak MUHUMAaIbHbIE.

MpumeyaHne 3 - Tlo TpeboBaHMIO 3akas3umka 3HAYEHMSI Harpysok MOryT oOTnMyaTbCa OT
BblLLEyKa3aHHbIX.

6.3.7 Bo3pencTBMA BCNeaACcTBUE MOHTaXHbIX paboT
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Ha yuyacTkax, roe npousBOACTBO MOHTaXHbIX paboT npeanoniaraeT UCMOSIb30BAHUME MOHTaXKHUKaMM
CTPaxOBOYHbIX PeMHeN, criedyeT NpoBepsiTb NMPOYHOCTb TOYEK KPEMfeHUs: CTPaXOBOYHbIX PEMHEN.

6.4 Cny4aiHble Harpy3ku (yaapHble BO3OENCTBUA)
6.4.1 OcHOBHbI€E NOMOXeHUA

[MepeMeHHble HarpyskM W Harpysku npu pasmelleHuM, YKkasaHHble B 6.3, yuuTbiBalOT yaapbl,
BO3HMKaOLLME B NpoLiecce HOpMarbHOM aKkcnnyaTauumn ctennaxen. MNMpu pacyetax KOHCTPYKUUM CTennaxemn
HeobOXOAMMO Y4YMUTbIBaTb YCMOBMSA 3SKCNyaTauuMm WM BO3OEWCTBUS,, MPU KOTOPbIX BO3HUKAKT OcCoOble
BMOpaLuMy Unu guHaMmyeckme Harpysku.

MpenooTBpallaTe MNOBPEXAEHUS CTOEK CTennaxel wWwTabenvpyowein TexHUKon nmbo apyrum
OBUXYLIMMCS 06opyaoBaHeM HeoBXoaMMO NyTeM Haanexallero obyyeHuss BoamTenei 1 cobniogeHns umm
OEeNCTBYIOLLMX HOPM MO oXpaHe Tpyaa. Huxe npeactaBneHbl MUHMMAanbHble TpebOBaHUS K 3alluTe CTOEK,
PacnonoXeHHbIX Ha nepeceyeHnn paboyrx KOpUOOPOB U NOMepPeYUHbIX NPOe3aos.

a) 3awutHoe obopynoBaHue BbicoTOM He MeHee 400 MM crielyeT yCcTaHaBnMBaTb Ha TOPLEBbIE paMbl
PSOOB CTennaxen Boosnb ocu Y (BO BCIO LUMPUHY paMbl).

b) Heobxogumo yCTaHaBnnBaTb 3allnUTy CTOEK Ha Te CTONKN, KOTOpble pacnosyiokeHbl Ha BCeX
nepece4vyeHnax nornepeyHbix npoe3aos 1 pa6oql/|x KOpnaopos.

c) 3awumTa cTonkM OoMmkHa ObiTb paccyMTaHa Ans MOrMOWEHUss S3HEPTMU MUHMMAIbHON BESNTMYMHOW
400 Ox B ntobom HanpasneHun 1 Ha ntobon Beicote mexay 100 n 400 mm.

d) 3awuTy cTOMKM cnegyeT ycTaHaBnNMBaTb TakMuMm obpasom, 4ToObl 3HEPrUst yaapa He nepegasanach
CTONKe.

e) BawmTtHoe obopydoBaHue CcTennaxa MoXeT OblTb pacCcyMTaHO TEOpPETUYECKM  UnKU
3KCneprMeHTanbHO. SKCNEPUMEHT AOIMKEH MoaenMpoBaTb Heobxoammoe nornoLeHune aHeprun B 400 [Ox.

MpumeyaHune 1 - 3awmta Apyrnx CToek ctennaxa (He yrnosblx) B X-HanpaBneHun ycTaHaBnuBaeTcs
Ha YCMOTpPEHME 3KCNyaTUpYIOLEN opraHm3aunm.

I'Ipmmeanme 2 - 3awmntHoe 060pWJ,OBaHVIe ana  crennaxa, O6CJ'Iy)KVIBaeMOFO aBToMaTU4€eCKNM
noaAbEMHO-TPAHCNOPTHbLIM O60pyp,OBaHVIeM, Heobs13aTenbHO.

MpumeyaHne 3 - B kayecTBe anbTepHaTMBbI 3aLMTHOMY OOOpPYOOBaHMIO KOHCTPYKUMSA CTennaxa
MOXET ObITb paccynTaHa C y4eTOM NMPUMEHEHUS CMEHHON HWXKHEW YacTU CTOMKM.

MpumeyaHne 4 - lNepemeHHble BO3AeWCTBUS OT wWTabenvpylowen TexHUKN ykasaHol B [5]. 3Tu
BO30ENCTBUA MOTyT He NPUMEHATbCA K WwTabenupytowen TexHuke, paboTtatowen B cootsetcteun ¢ [OCT P
55525 .

6.4.2 CnyyariHble BO34eNCTBUA B BEpTUKaNbHOM HanpaBfeHum

OnemeHTbI KOHCTPYKLUUKH crTennaxa AOOJTXHbI obecneynBaTb BO3MOXHOCTb nornoLieHusA

HWKeYKa3aHHbIX CryYaiiHbIX BO3AENCTBUIA A pv  BAOMb OCU Z, NPUKNaAbIBaEMbIX CHU3Y.

Mpu NpuNoXxeHUn OAHHOIO YCUNMA Ha KoHel 6anku OomkHO ObiTb obecneyeHo npefoTBpalleHue
BbIXOZa M3 3aLenfeHns KPOHLITEeNHa Ganku u cTorku ctennaxa. [laHHble cnyyanHble BO3OeNCTBUsS crengyet
paccmaTpuBatb C KO3 ULMEHTOM Harpy3kn .4 cornacHo 7.4:

a) Np1 pasMeLleHnnN TOBapOB C MOMOLLbIO LWTAbenvpyoLwen TEXHUKA C ONepaTopoM:

A v =5,0 KH;

b) npu ncnonb3oBaHUKM aBTOMaTU3MPOBAHHOIO 060PYA0BaHNS:

A pv=0,5Qu ,
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HO A pv=0,25 kH,
7] Apv55,0 kH,

roe Qu - BEC WTYYHOro rpysa.

OnemMeHTbl, npenoTepauwjaruime Bbixoa 13 3audenieHusd KpOHLUTEVIHa Ganku n CTOMKKU cTennaxa npu
NPUINOXEeHNN Harpy3kn CH1U3Y, OOJTKHbI ObITb paccynTaHbl Unn UcnbiTaHbl B COOTBETCTBUN C A.2.6.

6.4.3 Cny4anHble ropusoHTarnbHble BO34eNCTBUA

CJ'IyLIaI7IHbIe neperpy3kn B TrOpuU3OHTaribHOM HanpaslneHun HeO6XOD,VIMO yyuTtbiBaTh cnegyrowmm
obpasom:

a) npu pasmelleHMM TOBapOB C MOMOLLbIO WTabenupytowen TeXHUKU, npegHa3HaYeHHOoW Ans
LUMPOKOMNPOXOAHBIX CUCTEM XPaHEeHUS:

ot nona o 400 MM No BbICOTE CTOWMKM CO CTOPOHbI NpOoXoaa:

A ph =2,5 kH OT hpoHTanNbLHOM YacTy CTOWMKM B Y-HanpasneHuu,

A ph =1,25 kH B X-HanpaeneHuu.

[aHHble Harpysku [onyckaeTcsi paccMmaTtpuBaTb Kak BO3HMKawowuMe HesaBucumo. [onyckaertcs
oTXoanTb OT TpeboBaHuM [5] B OTHOWEHWW LUTAbEnMpyloWwen TEXHUKW, €CNU YCNOBUS SKChyaTauum
onpaegpiBatoT Takoe oTxoxaeHue (cm. FOCT P 55525).

lMpumeyaHune - OnucaHHOEe cnyyamHoe BO3L4ENCTBUE MOXET BOCMPUMHUMATbCA NMMBO caMon CTOWMKOMN,
nmbo moxeT notpeboBaTbCs yCUNeHne unm 3awmuTHoe obopyaoBaHne KaXKaon CTOVKMY;

b) npn pasvelleHMM Trpy3oB C MOMOLLBD aBTOMAaTM3MPOBAHHOrO 0OopyaoBaHMs (Hanpumep,
KpaHbl-wTabenepbl) vnu wTabenupyrowen TEeXHUKU, MpefHa3HAYeHHOW AN  Y3KOMPOXOOHbIX CUCTEM
XpaHeHust:

A ph =0,5 kH B X- unu Y-HanpasneHuu (crniyyanHoe Bo3aencTame).

MpumeyaHue - 3agaHHoe 3HayYeHne A ph  MOXET OKa3aTbCsl HEKOPPEKTHbLIM ANs ONpefeneHHbIX TUNOoB

NoAbEMHO-TPaHCNOPTHOTO obopydoBaHMs M TpeboBaTb NPOBEPKM W MOATBEPXKAEHUs (Hanpumep, npu
HEeUCnpPaBHOCTSAX Harpyska MOXeT yBeNn4MTbCs 00 cpabaTbiBaHWs NpeaoXpaHUTeNlbHOro YyCTPOMCTBA).

6.5 BeTpoBble Harpy3ku
B cnyyae Heo6xoaMMOCTV BETPOBbIE HArpy3ku onpenensioTcs B COOTBETCTBUM C AENCTBYOLWUMU B
Poccuickon ®egepauun HopMaTUBHBIMW JOKYMEHTaMMU.

6.6 CHeroBble Harpy3ku
B cnyyae HeoGXOAMMOCTU CHEroBble Harpy3ku onpenenstoTca B COOTBETCTBMM C AENCTBYHOLLMMU B
Poccuiickon ®epepauunm HopmMaTUBHLIMU LOKYMEHTaMMU.

6.7 CericMmuyecKkue Harpysku
B cnyyae Heob6XxoouMOCTU CENCMUYECKNE HArpy3Kn ONpPeaenstoTCsi B COOTBETCTBMU C AENCTBYOLL MMM
B Poccunckon ®enepaunm HOpMaTUBHBIMU JOKYMEHTaMMU.

7 KoadppuumeHTbI M NpaBuna coyeTaHUs Harpy3ok

7.1 OcHOBHbIe NONOXeHus
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Mpu pacyeTax Bec rpy3oB M obLiMe OCODEHHOCTM cTennaxa OOJPKHbl BMECTE COCTaBNATb e4uHOoe
Bo3gencTeme. Harpyskm npu pasmeLleHmm oKkasbiBaloT OTAeNbHOe BO34encTaume.

O6Lme ocobeHHOCTU M Harpysku nNpu pasmelleHun crnegyet CyMMMpoBaTb OAHOBPEMEHHO B O4HOM
HanpaeneHun. Co4veTaHMe OCOBGEHHOCTEM WM Harpy3ok MNpu pasmeLlleHnM B OAHOM HanpaBfieHMU C
OCOBEHHOCTAMM UMW Harpys3kamm npu pasMelleHMn B APYroM OpTOrOHanbHOM HarnpaBfneHun He
paccmaTpuBaeTcs.

7.2 CouyeTaHue BO3[eNCTBUIM ANA NpeferibHOro COCTOAHUA MO Hecylen CnocobHOCTU
CoyeTaHMe pacyeTHbIX 3HaYeHMI [OOSPKHO MpoxXoAuTb MO MpaBunam, nNpuBEOEHHbIM HUXe,
He3aBUCMMO OT TOro, Kakoe 13 HMx obecneymBaeT bonbllee 3HaYeHue:
- C y4eTOM TONbKO Hanbonee HeGNaronpuUATHOrO HEMOCTOSIHHOTO BO3AENCTBUS:
2Ty Yol 1 (6)

- C Yy4yeToMm BcCeX HeGJ'IaI'OI'IpVIFITHbIX HEenoOCTOSIHHbIX BO34ENCTBUN, KOTOpble MOTyT I'IpOVI3Ol7|TVI
OQHOBPEMEHHO:

2 eSO Yol

izl ? (7
pacyeT ang cryYanHom Harpysku.

+ ¥ g
2 YaT E{T_QAQ;:,: Tade @)

roe
G j - XapakTepHble 3Ha4YeHWsi MOCTOSIHHbIX Harpy3ok (COGCTBEHHOrO Beca KOHCTPYKLMM, BKMoYast
MOCTOSIHHbIE HArpy3Kku);

Qk,1 - 3Ha4YeHne 0gHOM U3 NEPEMEHHbIX Harpysok;

Q¥k,i - 3Ha4yeHue TeKyLLen NnepeMeHHON Harpysku;

A - 3HauYeHue cnyyamHowm Harpysku;

Yz - KO3hDMUNEHT HAOEXHOCTU AN MOCTOSIHHBIX HArpy3ok;
T2~ KO3t PUUMEHT HAAEKHOCTU AN NEePEeMEHHbBIX Harpy3okK;

¥4 - KO3hPUUMNEHT HaOEXHOCTW AN CNyYaliHbIX Harpy3oK.

7.3 CoyeTaHue BO3OeNCTBUIA ANs NpeaenbHOro COCTOsIHUSA Mo 3KCMsyaTauMOHHOW NPUro4HOCTH
CoueTaHune pacyeTHbIX 3HaUYeHWUIA OMKHO MPOXOAUTL C UCMONb30BaHNEM KOIPMULIMEHTOB CoYETaHUA

Wn B cootBeTcTBMM C yKasaHusaMM [1]. Ons dppoHTanbHbIX CTennaxen MOXHO UCMONb30BaTb YNPOLLEHHbIE

npasuna coyeTaHusi, npuBefeHHble B ¢opmynax (6), (7) n (8), He3aBMCMMO OT TOro, Kakoe M3 HUX
obecneymnsaeT Gornblluee 3HaYeHne:

- C YYEeTOM TOSbKO Hanbonee HeGnaronpPUATHOrO HEMOCTOAHHOIO BO3OENCTBUA:

2 ¥eT Hvol (9)

- C y4eToM BCeX HGGJ’IﬂI’OI’IpMﬂTHbIX HEenoCTOSIHHbIX BO3AENCTBUM:
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.+ 0,9 -
2 1aly "Fggi Ori (10)

Harpy3KM npn pasmMeweHnn He YyudnUTblBalT B nNpegefibHOM COCTOAHUN 3KCI'IJ'IyaTaLI,I/10HHOl71
NPUrogHoCTW.

Mpumevanne 1 - lNpn pacyeTe BbIOMPAKOT MakCMMarbHbI Bec rpy3oB. Heobxognmo onpegenutb
pacyeTHOEe 3Ha4YeHWe Harpy3ku Ha SYeriky (N Ha pamy, UM Ha CEKUMI0 XpaHeHust), NPeBbILLIEHNE KOTOPOro
He pgonyckaeTtcs (cm. [OCT P 55525 ). lNockonbKy He Bce pa3Mellaemble rpy3bl UMET MakCcMMarnbHbIN BEC,
KO3 PULMEHT COMETAHUS NEPEMEHHBIX HAarpy30K MOXeT NpuHUMaTbcs paBHbiM 0,9.

MpumeyaHune 2 - [iNs TUNUYHBLIX CyYaeB MPUHATO, YTO BO3AENCTBME OT XPaHUMbIX FPy30B BMeCTe C
obLwmmm ocobeHHoCTAMM NpeacTaBnsaeT cobon Bo3nencTane ¢ HanbonbLnm acpekTom.

7.4 KoadhbpuumeHTbI HAAEKHOCTU NO Harpy3ke

KoadhcbmLmeHTbl HaAEXHOCTM MO Harpyske | f NpUBEAEHbI B Tabnuue 2.

Tabnuua 2 - KoadphuLmMeHTbI HaAEXHOCTU Mo Harpyske s

Bug Harpysku MpepensHOE cocTosiHME MO MpepenbHOE COCTOsIHME MO
HecyLLel cnocobHOCTH 3KCnnyaTauuoHHON
npUroaHoCTn

MocTosiHHas Harpyska Tz

- ¢ HebnaronpuaTHLIM 3 dEKTOM; 1,3 1,0

- ¢ BnaronpuaTHLIM addhekTom 1,0 1,0

MepemeHHas Harpyska 1{J

- BEC IPYy30B; 1,4 1,0
- BEC rpy30B B cuctemax ¢ 1,4um 1,3 1,0
NCMOorib30BaHWEM CTEeNNaxXHOoro (cm. MNpumeyvaHue 1)

KpaHa-wtabenepa;
- Harpyska npu pasmMeLleHuu; 1,4 1,0

- NpoYMe BpEMEHHbIE HarpysKku 1,5 1,0

CnyuvawviHas Harpy3ka

A 10 i
Y4 1.0 )
oA 1.0 i

MpumeyaHune 1 - MpK NCNONb30BaAHUN CUCTEMbI XPaHEHUS! CO CTENNaXKHbIMU KpaHaMU-LLITabenepamu,
BKITHOYAKOLLEN KOHTPOSb pasMeLLaeMblX rpy30B Mo Becy, k0apdUUMEHT 3anaca no Harpyske MOXeT ObiTb
noHwmxeH ¢ 1,4 oo 1,3.

MpuvmeyaHne 2 - CTaTUcTUYeckasi HeOoMNpedeneHHOCTb B OTHOLIEHWM BEeSIMYMHBbI MacChbl Tpy30B
3HAUMTENbHO HWXKe TOW, KOTOopasi YCTAHOBIEHa [Afs YCIMOBHbIX HEMOCTOSIHHbIX BO3AEWCTBUIA NpW
cTpouTenbCcTBe 3daHus (BeTep, CHer, Harpyska Ha mnon v np.). MoMuMo Bcero npoyero, aKcnnyatTupyrowas
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opraHusauusi obecrneuvBaeT BbICOKMA YPOBEHb KOHTPOMS 3a onepauusiMu cuctemMbl. CriegoBaTenbHo,
cTennax umeeT Ko3h(UUMEHT 3amaca Mo Harpyske MPOMEXYTOYHbIA MEXAy 3HadYeHWem Ofisi Mpo4vmx
BPEMEHHBIX HAarpy30K 1 MOCTOSIHHBIX Harpy3ok.

(maBHas HeonpeaeneHHOCTb B XapaKTepuUCTMKax, CBA3aHHbIX C Harpy3Kon OpPOHTanbHOro cTennaxa,
COCTOUT BO B3aMMOZENCTBMM CO WTabenupytoLen TexHmkon. CumtaeTcs, YTo AaHHble BO3AENCTBUS BXOOAT
B CnydarviHble Harpysku W Harpy3ks npu pasmelleHun, KoTopble obecneumBaloT Hambonee BepoOsITHLIN
pes3ynbTaT NnpaBuibHbIX CNOCOBOB Npom3BoacTBa paboT (cm. 6.3).

7.5 KoadhpurumeHTbl HapeXXHOCTU NO maTepuany

KoapduumeHTbl HagexxHoCTU no matepuany Yif ANd NPOBEpKM NpeneribHOro COCTOSHUS HecyLlen
CMocobHOCTM 1 MpedenbHOro COCTOAHMS IKCMyaTaunoHHOW NPUroAHOCTU NpUBEAEeHbl B Tabnuue 3.

Tabnuua 3 - KoadpdumumeHTbl HagexXHoCcT no matepuany Y if

KoadhdmumeHT HagexHocTn no MpepenbHoe cocTosHMe MpenenbHoe cocTosHMe
maTepuany HecyLen cnocobHoCTH 3KCnnyaTauuoHHON
NpUrogHocTH
KoathdmumeHT HagexHOCTH no 1,05 1,05

martepuary nonepeyHbIX Ce4YeHUi

KoathdmumeHT HagexHOCTH no 1,25 1,0
maTtepwany coeavHeHun

KoathdmumeHT HagexHOCTH no 11 1,0
maTtepwany cCoeaMHeHUn, noanexanx
NCMbITAaHNAM N KOHTPOIIO KavecTBa
(Hanpumep, KpoHLWTENHbLI 6arnok), cM. B
npunoxeHun A

7.6 YCTONUYMBOCTb NPOTUB ONPOKUAbIBaHUA
Mcnonb3ys KO3MMUUMEHT Harpysku, COOTBETCTBYIOLMIA NpefenbHOMY COCTOSIHUIO HecyLlen
CnocobHOCTM, HeobXoAMMO MpPOBEPUTb, YTO HE3arpyXeHHbI CTennax YCTOMYMB MNPU  MPUIOXKEHUN
€OUHNYHOW ropU30HTanbHOM Harpy3skn B Hambonee HebnaronpusTHOM MecTe.

YCTONYMBOCTb CTennaxa npu NpunoXxeHmn Qph [oImKHa ObITb obecneveHa cobCTBEHHLIM BECOM U
KpenneHnem K nony.

Y KaKOoow CTOMKM cTennaxa noansaTHUKN AOIMKHbI BbITh YCTaHOBJIEHbI NoA4 NPAMbIM YITiOM K CTOMKaM.
3a3op Mexay noanATHUKOM M NOoJyiOM OOJIKeH ObITb YCTpaHeH npu nomMoLwin peryanpoBOYHbIX MacTuH Unn
OPyruMn BblpaBHMBaKWMMKN MaTepunanamm (I'IO cornacoBaHutio C l'lpOVI3BO,EI,VITeﬂeM) no Bcen nnowaau
noaonATHUKA.

He 00nycKkaeTcda cMmelleHne perynmpoBoYHbIX MiacTtH OTHOCUTENbHO NOANATHUKA.

PerJ'II/IpOBOLIHbIe NNacTUHbl OOJKHbI OblTb W3roTOBMEHbLI TaKUM 06p330M, YTOObI OHW HEe UMenwu
BO3MOXXHOCTU CMeLLUEeHUA OTHOCUTENTbHO NoANATHUKA NMpn aKcniyaTaunun.

BbicoTa nakeTta perynmpoBOYHbIX NTACTUH He OO0JMKHA NpeBbllaTh Wara nepecrtaHOBKU Oanok.

7.7 KpenneHue cTtennaxemn K CTPOUTENIbHbIM KOHCTPYKLUAM
KpenneHue crennaxei K CTPOUTENbHBIM KOHCTPYKLMSAM HE peKoMeHOyeTCs.
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8 Cranb

8.1 OCHOBHbIe NONOXeHUA
8.1.1 NpeaBapuTenbHble cBegeHUA

HomMuHanbHble 3Ha4YeHUs CBOWCTB MaTepuana, npeacTaBreHHble B JaHHOM pasaene, A0MmKHbl OblTb
NPUHATBI Kak Habop napameTpoB, NPUHMMAaEMbIX MPU NPOEKTHLIX pacyeTax Ans NPou3BOACTBA CTennaxen.
Ctanum [OomkHbl OblTb MPUrogHbIMM  ANs  XonoAHoro OPMOBaHWS, CBapkyM W ranbBaHW3auuM Mo
HeobxoauMocCTH.

Crtanwu, ykasaHHble B cooTBeTCTBMM C [2] (Tabnuua 3.1) n [3] (Tabnuua 3.1a, Tabnuua 3.1b), cBolricTBa
KOTOPbIX COOTBETCTBYIOT YKa3aHHbIM CTaHAapTaM, yAoBneTBOpsAoT TpeboBaHMSAM HacTosILEero pasaena.

MNpumeyvaHve - JonyckaeTcsa UCNonb3oBaTb CTany ¢ rapaHTUPOBaHHbLIM NPeaenioM TEKYHECTU He HMXKe
196 MMMa.

Mpoyne cTanu moryT 6biTb NCMOMNB30BaHbI NPY YCMOBUU, YTO:

a) UX CBOWCTBA MO MeHbLUEN Mepe 3KBMBASIEHTHbI CTansaM, CTaHAapThl ANs KOTOPbIX NEPeYUCreHbl B
[2] (tabnvua 3.1) n [3] (Tabnvua 3.1);

b) ecnn cCtanb npegHa3Ha4deHa AnAa XoJiogHoro (bOpMOBaHVIﬂ, TO OHa [OJIKHa YyaoBIETBOPATb
Tpe6OBaHVIF|M UCNbITaHMS Ha U3rMd B COOTBETCTBUM C NpunoXeHnem A.1.2 N cooTHoLWEHNE BpEMEHHOro

CONPOTUBIEHUS K Npeaeny TEKYYeCT 3TO CTanu AOMKHO YA0BNETBOPSATL COOTHOLLEHWIO Ju ff_y =1,05,

roe f}l ) fu - npegen Teky4ectm n BpeMeHHoe conpoTuerieHne martepmnana.

MpumeyaHne 1 - MuHMManbHOe COOTHOLWIEHWE, npeacTaBneHHoe B 8.1.1, oTnuyaetca OT
npeacTaBrneHHoOro B [2], HO 9TO AOMNYCTMMO A5 pacyYeTOB KOHCTPYKUMIA CTENNAXEN.

Mpumeyanwue 2 - CMm. npunoxeHne D oTHOCUTENbHO MCCNeaoBaHWI MO MCNONb30BaHUIO MaTepnanos ¢

OIIM3KUM COOTHOLLIEHMEM Mexay fu n f}l .

8.1.2 CeowcTBa maTtepuana

HomuHanbHble 3HaveHust npegena TekyvyecTu fy ! BPEMEHHOTO COMPOTUBMEHUS .y [AOMKHBI GbiTb
noslyyYeHbl nyTem:

a) NPUHATUS 3HaYEeHUi f:y =Regh U Ju=Rm HENocpeaCTBEHHO 13 COOTBETCTBYIOLLETO CTaHAapTa Ha
NPOAYKLIMIO;

b) ncnone3sosaHus ynpowieHus, npusegeHHoro B 8.1.5;
C) MCMONb30BaHUA pexnma NpoBepKU, ykasaHHoro B 8.1.4.
8.1.3 PacuyeTHble 3Ha4YeHUs NapaMeTpPoB maTepuana (obwme MexaHM4Yeckme CBOMCTBA)

CnepnyeT yunTbiBaTb CriefytoliMe CBOMCTBA CTanu Npu pacyeTax:

a) moayne ynpyroctu E=210000 H/mm 2

b) mogynb casura G=E/[2(1+12)], H/Mm 2,

¢) KoadhpmumeHT nonepeyHon aedopmaumm (koadpdpumumeHT MNMyaccoHa) 12=0,3;

d) koappULMEHT NUHENHOrO TeMNepaTypHOro paclumpeHnst €=12-1079 npu 0°C;

e) nnotHocTb F'=7850 Kr/m> .
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8.1.4 Ctanm, MexaHM4YeCKue CBOMCTBA KOTOPbIX He rapaHTUPOBaHbI
8.1.4.1 OcHOBHbIE NONOXEHUA

[na gaHHowm kateropumn ctanen OONyCKaeTcs NpoBedeHWe Cepum UCMbITaHWA Ha pacTskeHune Ans
NoATBEPXKAEHMS noanexawmx npUMEeHEeHW0 B JanbHenweMm XapakTepucTuk nmbo uncnonb3oBaHue
MWHUManbHOrO 3HaYeHWsa npegena TeKy4YecTy.

8.1.4.2 [lononHuTenbHble UCMbITaHUS CTann

MexaHu4yeckne CBOMCTBA OCHOBHbIX MaTepuanoB AOMKHbI ObiTb NONyYeHbl B pe3ynbTaTte NpoBeaeHns
UCMbITAHMI Ha pacTsXKeHne B COOTBETCTBUM C npunoxeHmem A.1.1. Pe3ynbTaTbl UCMbITAHUIA Ha pacTSXXeHue
noanexat CTaTUCTUYECKOMY KOHTponto (cm. 13.3.3).

Mpwn 3TOM AN PynoHOB HeO0GX0AMMO NPOBECTU criedytoLume NpoLeaypsbi:

a) NpoOBECTM UCMbITaHWE NS ONPeAeneHnss MUHUMarbHbIX FrapaHTUPOBAHHLIX MeXaHWYeCKUX CBONCTB
cTanu, Ucrnonb3yemMon B NPOU3BOACTBE;

b) MncnoJjib3oBaHMe B pacyeTax 3Ha4YeHUA npenena Teky4ect Bblille rapaHTupoBaHHOIoO OOJ1KHO ObITb
noaTeepXxaeHo pesynbrtatamMmun NCnbITaHUN;

C) o6pa3eu, AOJ1KEeH NpoaeMOHCTPpMUpoBaTb AOCTATOYHYO NNACTUYHOCTb AJ1A XOJ104HOro q)OpMOBaHVIﬂ.

MaTepuan Ana wuchbiTaHWa BbIOMPAKT W3 KaXAOro OPWUIMHANbLHOIO PyroHa Mnocre paspeskn wu
XOMOAHOro npokarta, ecnu TakoBow npoucxoaut. O6pasubl Ans mucnbiTaHun 6epyT B COOTBETCTBUM C
HOPMaTUBHOW AOKYMEHTaLMen Ha COOTBETCTBYIOLLYIO MapKy cTanu.

PesynbTaTtbl CMbITAHUI C LENblo onpegeneHvs npegena Teky4ecT Unm BpeMeHHOro ConpoTMBEHNS
MaTepuana AofmkHbl ObITb cTaTUCTUYECKM obpaboTaHbl B cootBeTcTBMM ¢ 13.3.3. B Tex cnyyasx, korga Kak
MuHMMym 100 pesynbTaTOB UCMbITaHWS COOMPalOTCsA B TEeYeHWe ONUTENbHOro nepvoga BpeMeHu, Bce
ocTanbHble pesynbTaTtbl, NOfyyYeHHble bonee 12 mec Hasaj, AOMKHbI ObiTb WCKMOYEHbl U3 aHanusa (Cwm.
npunoxexue A).

Ecnu wncnbiTaHua no onpegeneHvio MexaHWYecKMX CBOWCTB He MPOBOAUIIUCH, TO MPOYHOCTHbIE
xapaktepuctuku bepyTtcs B cootBeTcTBUM C 8.1.5.

8.1.5 Ctanu, He noABepPrHyTbie UCMbITAHUAM

Ecnn mapka cTtanuM He ykasaHa W OTCYTCTBYHT pe3ynbTaTbl 3KCNEepUMEHTaNbHOro onpeaerneHus
MeXaHU4YeCKMX CBOMCTB, TO 3HAYeHWe npeaena Teky4ecTu f}- NPUHMMAETCA HAUMEHBLUMM U3 BO3MOXHbIX:

- ropsiyekataHHble npodunu - 200 H/mm 2;

- npoyme ctanu - 140 H/mm 2,

8.2 CpeaHui npegen TekyyecTtu npodunen

B cnyyae HeobxooMMOCTV cpeaHui npegen Teky4decTu f:ya OOMKeH ObITb onpeeneH Ans 3NIeMEHTOB
KOHCTPYKLIMU B COOTBETCTBUU C YKa3aHHbIM B [3].

8.3 CneuunanbHbI 0oT6OP NPOM3BOACTBEHHOro MaTepmuana
B Tex cnyvasx, Korga pynoH MaTtepuana crneumansHo OTOupaeTcs  anst  onpeaeneHHoro
NCMOMb30BaHUs, 33 WCKIOYEHMEM MaTepuana Afs WCMbITaHuii, U WUCMonb3yeMasi pacyeTHasi MpPOYHOCTb
MpeBbillaeT HOMMUHANBHYD MPOYHOCTb [AAHHOTO MaTtepuana, MakcuMarnbHOe 3HauyeHue pacyeTHOI
MPOYHOCTM He AOSTKHO npeBbiwatb 90% 3HaYeHus!, NpMBEeAEHHOTO B 0TYeTe 06 UCMbITAHUM PYOHA.

8.4 YpapHas BA3KOCTb
B cooTBeTCTBUM C AaHHBIM CTaHOAPTOM yaapHasa BSA3KOCTb CTalbHbIX IMCTOB TOMLLMHON MeHee 6 MM
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0e3 NOKPbITUS HE YYnTbIBAETCA AN1s Temnepartyp Bbilwe MuHyc 35°C.

[Ina He npoweawmnx ucnbiTaHne ctanen (onvcaHHbIX B 8.1.5) BbileykasaHHbIN npegen no TonwuHe 6
MM [0ITKEH ObITb CHUXXEH 0 2 MM.

MpumeyaHue - [lononHUTENBHOE PYKOBOACTBO NO JAHHOMY BOMPOCY CM. B [6].

8.5 [lonycku no pasmepam
Honyckn pasmepoB npodunen u 3NEeMEHTOB KOHCTPYKUUW, a TaKKe WX TOMWMHbI OOMKHbI
cootBeTcTBoBaTh [OCT P 55525 , a takke [7], [8], [9].

MpaBuna pacyeTa, OMUCaHHbIE B HACTOSILLEM CTaHAApTe, AOMKHbl OrPaHNYMBATLCS Ga30BOW
TOMLUMHOM MaTepuana 6e3 NoKpbITUSA t; , €K He ykasaHo uHoe, rae: 0,5=%, =8,0 mm.

8.6 onroBe4yHOCTb
[na obecnevyeHns 4ONrOBEYHOCTM KOHCTPYKLUU NPU COOTBETCTBYIOLLMX SKCNITyaTaLMOHHbIX YCIOBUSX
HeobxoaoMMO y4YecTb criegytolme akTopbl Ha 3Tane npeaBapuTensHOro pacyeTa:

a) BNusiHWe OKpy»XatoLLien cpeabl;

b) cteneHb cnnoBoro Bo3gencTBus;

C) KOHCTPYKTMBHOE UCMOSTHEHNE 3IEMEHTOB KOHCTPYKLUWUW U COEOANHUTENBHbBIX 311IEMEHTOB;
d) BO3MOXXHOCTb NPOBeAEHNS TEXOOCNYXMBAHNA N HAHECEHMWS 3aLLUTHBIX MOKPLITUNA.

|-|pl/l COBMeELLEeHUN pa3HbliX MaTepuanoB BBMAY KOHTaAKTa C pa3HOPOAHbIMU MeTannamu HeOGXO,D,VIMO
obecneunTb 3awmUTy OT KOPPO3UW.

MpumeyaHne - CTaH4apTHblE 3aWUTHbIE MOKPLITUS OOMKHbI UMETb MO MeHbluel Mepe 10-neTHUi
CPOK Cny0bl B YCINOBUSIX CyXOrO MOMELLEHUS, HE CYMTas NOBPEXAEHWS1 B pe3ynbTaTe CTOSIKHOBEHUS! UMK
HenpaBWnbHOW 3KcryaTaumMn. BHelWHWe nnm arpeccuBHble YCNOBUSE aKkcnnyaTauumn TpebytoT cneumanbHow
0bpaboTku.

9 AHanun3 KOHCTPYKLUUMK

9.1 MogenupoBaHMe KOHCTPYKLMU ANA aHanM3a U pacyeTa, OCHOBHble A0NyLeHUsA
PacueTHas Mopenb WM MpUHUMaeMble OOMYLLEHUs OOSMKHbI C AOCTAaTOYHOW TOYHOCTbLIO OTpaXaTb
noBefeHne KOHCTPYKLMN B COOTBETCTBYIOLLEM NPederibHOM COCTOSIHWMM, OTpaxaTb NOBEeAEeHNE NonepeYHbIx
CEYEHMI, 3NIEMEHTOB KOHCTPYKLNM U COeQUHEHUIA pa3NNYHOro TUna.

MeToz, vucrnonb3yemMblii AN aHanusa KOHCTPYKLMM, JOMMKEH COOTBETCTBOBATL MPUHATLIM B pacyeTe
AONyLLEHUSM.

9.2 PacyeT cCBOMCTB ceyeHun
9.2.1 OCHOBHbI€ NOMOoXeHnsA

lMpy BbINONMHEHUW pacyeToB criedyeT YTOYHATb CBOWCTBA CEYEHWUW, MWCMOMNb3ys MOMOXEHMs,
chopmynupoBaHHbIE HUXKE.

CeoiicTBa ceuyeHUs BpyTTo SBNAKOTCA CBOWCTBaAMM cedveHuss Ge3 kakoro-nmbo peayunpoBaHus,
yuyuTbIBaloLLEro nepgopaLnoHHble OTBEPCTUS MMM MECTHYIO MOoTeplo ycToiumBocTM. CBOWCTBA cCeYeHus
GPYTTO UCNOMb3YIOT B 06LUMX pacyeTax BHYTPEHHUX YCUNuii 1 aedpopmauuii.

MvHuManbHOe nonepeyHoe cedeHne - 3TO CeyYeHue, KOTOpoe MOoMyyYeHO MyTEM BblYUTAHMUS
nepdopupPOBaHHbIX Y4YacTKOB M3 OOLWEen nnowaau MNornepeyHoro ceyeHus. BrnvsHue nepdopaumoHHbIX
oTBEPCTUN onucaHo B 9.2.3.
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CaoricTBa 3(p(EKTMBHOIO CEYEHMS - 3TO CBOWCTBA pPeayLMpOBAHHOIO CEYEHUS C Y4ETOM MECTHOM
noTepu yCTOM4YNBOCTH.

MpymMeyaHne - HekoTopble CeYeHUsi CTOEK MMEeKT TakMe CXEMbl PacrionoXeHUs nepdopaunoHHbIX
OTBEPCTUI, KOTOPble BCNEACTBME CBOEro pasmepa, KomyecTBa U paccTaHOBKM MPUBOAAT K 3HAYUTENbHOMY
YMEHbLLEHNIO OCEBbIX MOMEHTOB MHEPLMM ceveHusi. B Takux criyyasix COOTBETCTBYIOLLMNIA MOMEHT MHEPLIUM
ceyeHus criegyeT Ucnonb3oBaTh B obLLeM pacyeTe.

9.2.2 BnusiHue paguycoB ru6oB
Cnepylowme CBOMNCTBA CEYEHMS MOXHO paccymMTaTbe nNo popmyrnam € y4eToM paguycoB rmboB un 6e3

peOyuMpoBaHMsi OT NepdopauMoHHbIX OTBEPCTUA UMW MPUBEAEHHBIX LUMPUH MOMEPEYHbIX CeYeHui
LieHTpasnbHO-CXKaTbIX 311IEMEHTOB:

a) {T - MOMEHT MHepLMM NONEPEYHOro ceyeHust GpyTTO Mpu CBOGOJHOM KpYUYEeHUM;
b) {i - cekTOpHanbHbI MOMEHT MHEPLIMM MOMEPEYHOTO CeyeHNst BpyTTO;
C) y0 - paccTosiHue BOONb OCK Y OT LieHTpa M3rmba o LeHTpa TSHKECTU ceveHust GpyTTo;

d)iy,iz - pagnyc nHepummn ceveHnst BPYTTO OTHOCUTENBHO MMaBHbIX LIeHTPasibHbIX OCEN.

BnusaHne pagmnycoB rmboB Ha OcCTarnbHble CBOWCTBA CEYEHWU paCCUYUTbIBAOT B COOTBETCTBUU C [3]
(n.5.1).

9.2.3 BnusaHue nepdopaLMoOHHbIX OTBEPCTUN

B cxaTtbix anemeHTax BnusdHue I'Iep(*)opaLl,VIOHHbIX OTBepCTMVI Y4YUTbIBAKOT MO COOTBeTCTBYIOUJ,ePI
MEeTOAMNKE NCNbITaHUNA, I'Ipl/IBeD,eHHOVI B NPUNOXEHNN A.

Ons anemeHTOB, paboTaloWmx Ha pacTsikeHne, HeobXxoAMMO MCMOoNb30BaTb CreAyLWwuiA Nopsaaok
pacyeTa.

B cnyyae c oTtBepcTMsMM C HellaxMaTHbIM PACMOSIOXKEHNEM MUHWMAarbHOE MonepeyHoe ceyeHue
OOMKHO COOTBETCTBOBaTb MUHUMAIbHOW MIOWAaAMN CeYEeHUs, YMEHbLUEHHON 3@ CYET Hannuus OTBEpCTUN B
noboM MnonepeyHoM CceyeHun Mo4 MpAMbIMU  YyrnamMyv B HamnpaBneHWM [OeNCTBYHOLWMX HanpsXeHun,
NPUNOXEHHbIX K 3NeMeHTY (CM. pucyHok 13a).

B Cny4yae C OTBepCTuaMM C LWaxXMaTHbIM pacnosyioXeHnem MuUHMMarbHOE nonepevyHoe cevYeHue
OOIMKHO COOTBETCTBOBAaTb MWHWMArbHOW [OSfIMHE CeYeHUs, Kak YKa3aHO Bbille, uin ceYyeHuto 6PYTTO,
YMEHbLUEeHHOMY Ha niiowaan nonepedvyHoro ce4vyeHuna BCex OTBepCTVIIZ Ha nobon 3Mr3aroo6pa3H017| JINHUN,

npornerawLen NocTynaTenbHO BOOMb 31eMeEHTa Szt/(4P) ONS KaXO0ro TUMMYHONO PacCTosHMA B LiEMOYke
oTBepcTUn (CM. pucyHok 13b), B 3aBUCUMOCTM OT TOro, 4To obecneymBaeT HaMMeHbLLEE 3Ha4YeHne.

loe:

a) S - War waxmaTHOro pacrnorioXXeHus, To eCTb paccTosiHue Mexay ueHTpamn OByxX nayuwmx nogpan
OTBepCTMVI B Lerno4ke, n3MepeHHoe napanneribHO OCh 3reMeHTa;

b) P- paccTosaHne Tex Xe ABYyX OTBepCTI/IIZ, n3mepeHHoe nepneHamnKynAapHO OCK afnemMeHTa.
I'Ipvl Hann4imm HaKNOHHbIX ﬂep(bopaLl,l/IOHHbIX OTBepCTI/lIZ MWHUManbHbIM CeYeHMeM [OOJPKHO ObiTb

ceyeHne 6pyTTO, YMEHbLUEHHOE Ha MPOEKLUMIO OTBEPCTUS MO OTHOLLUEHUIO K MOMEpPeYHOMY CeyeHuto (CMm.
pucyHok 13c).
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a) HeLlaxMaTHOe pacrnosnoXeHne OTBEPCTUN; b) WwaxmaTHOEe pacnonoXeHne OTBEPCTUN; C) HAKIMOHHbIE
OTBEpPCTUS

PucyHok 13 - OnpegeneHne MMHUManbeHOro NonepeYyHoro ce4YeHuns
9.2.4 BnuaHue nameHeHnsa opMbl NonepevyHoOro ce4eHus

CxaTble 9neMeHTbl OTKPbITOrO MOMEPEYHOrO CEYEHMS MOABEPXKEHbl TpeM dopmaM noTepu
YCTONYMBOCTU, KOTOPbIE MPeACTaBeHbl HUXe B NOpsiake BO3pacTaHus AnvHbl BOMHbI (CM. [3]):

a) MecTHada noTeps yCTONYNBOCTH;

b) notepsi yctonumBoctu opmbl ceveHnst (noTeps YCTOMYMBOCTY, CBSA3aHHasA C M3MEeHeHneM hopMbl
nonepeYHoro ceyeHus);

c) obLas noTeps yCTOMYMBOCTU (M3rMOHO-KPYTUINBHAA NOTEPS YCTOMYNBOCTH).

MpumeyaHne - [N CToek cTennaxen NoTeps YCTOMYMBOCTM (POPMbl CeYEeHUs] OBbIYHO cuuTaeTcs
Hanboree KpUTUYHOMN.

Mpy Hanuuum nepdopaunoHHbIX OTBEPCTUA Ha y4vacTke CTOWKA Mexay [ABYMS y3namu
XapaKTepuCTVKNU 3TOro yvacTka AN aHanu3a MnoTepu yCTOMYMBOCTM (POPMbl CeYeHUs1 OMnpedensoT Mo
pesynbTaTtam UCMbITaHUMN.

Mpu oTcyTCTBUM B anemMeHTe nepdopaLMoHHbIX OTBEPCTUA HEOOXOAMMO pacCMOTpPeTh ABa BapuaHTa.

BapuaHT 1: lMoTepsa ycTOMYNMBOCTU CEYEHUSA MPOCTON (POPMBbI.

Anst TMnoB nNpodwuner NoNepeYHoro ceyveHusl, NPeAcTaBneHHbIX Ha pucyHke 14 (0ObIYHO C YETbIPbMS
rméamu), B pacyeTbl KpaeBbIXx OTIMOOB, onMCaHHbIX B [3], 4OSMKHBI OblTb BKIOYEHbI MOTEPS YCTOMYMBOCTHM
o6Lelt hopMbl ceHeHUs], @ Takke MeCTHas! MOTePS YCTONYMBOCTM.

BapwuaHT 2: lMoTeps yCTOMYNBOCTU CEYEHNS CNOXHOW POpMBI.

IOna npodwunei, npenctaBreHHbIX Ha pucyHke 15 (0OblMHO uMetowmx Oonee 4eTbipex rmMoboB),

XapaKkTep MoTepu YCTOMYMBOCTM KOTOPLIX HE 3aBUCUT OT MPOCTbIX KPOMOK, HECYLLY CMOCOGHOCTb Mpu
noTepe YCTOMYMBOCTU (DOPMbI CEYEHMWS OMpPEedensioT YUCIIEHHbIMU METO4aMu, KOTOpble Y4YUTbIBalOT
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HEeCOBEpLUEHCTBA arieMeHTa, NMMbo NyTeM NpoBedeHWs! UCMbITAHUS| B COOTBETCTBUM C A.2.2.

npocTon hopmbl

PucyHok 15 - [oTepst yCTOMYMBOCTM CEYEHUS CITOXHOWN hOpMbI
Mopxopsume MeToabl aHanm3a BKIYaroT:

a) aHanu3 MEeTOAOM KOHEYHbIX 31IEMEHTOB C YYETOM r€OMETPUYECKON HENMHENHOCTY;
b) MmeTon kOHEYHbIX NOMOC;
C) 06006LLeHHY0 TeopuMto Ganok.

MpumeyaHne 1 - NoTepsa yCcTONYMBOCTY POPMbI NOMEPEYHOTO CEYEHNS YPe3BbIYaNHO YyBCTBUTENbHA
K YCNOBUSIM ONWPaHUs KOHLOB (3aKpensieHHbIX UM NPOCTO OnMpaeMbiX OTHOCUTENbHO (DOPMbl CEYEHUS),
NMo3TOMY B XOA4€ aHanu3a unm ncnbiTaHuin Heobxogumo obecneynTb COOTBETCTBME rPaHUYHBLIX YCIIOBUIA TEM,
KoTopble OblnNKn yCTaHOBMEHbI B pacyeTe.

MpumeyaHne 2 - [nuHa BONMHbI NpU MOTepe YCTOMYUBOCTU, CBA3AHHOW C U3MEHEeHWeM opMbl
MonNepeyHOro CevyeHusl, 3HauuTenbHo Gonblue AMWHbI BOMHbI MPW MECTHOW MNOoTepe YCTOMYMBOCTU. ITO
3HA4YMT, YTO MOTEPS YCTOMYMBOCTU TaKOro Tuna He onpeaensieTca TPaguMuUMOHHBIMU METO4AMU UCTbITaHWSA
Ha cxaTue. bonee Toro, ecnu B xode UCMbITaHMSA CTOMKM Ha CXaTue MpOsBMASETCH NnoTeps yCTOMYMBOCTU
BTOPOro TUMa, TO BEPOATHO, YTO AaHHas AnvHa ucnblTyemoro obpasua He AoctaTodHa Anga onpegeneHus
MUWUHMManbHOW Harpy3Kku, Bbi3biBalOLLEN NOTEPI YCTONYMBOCTU (POPMbI ceveHnst (cm. A.2.2).

9.2.5 BnusiHne MecTHOM NOTEPU YCTOMYUBOCTH

TOHKOCTEHHbIE CXaTble 3NeMeHTbl MOABEPXEHbI MECTHOW noTepe yctonmumBocTu. [lpu pacueTe
Harpy3o4HOW CMoCOOHOCTU W >KECTKOCTU CTOWKM HEeOoOXOAMMO yuuTbiBaTb 3dhpeKkT MEeCTHOW noTepu
YCTOMYMBOCTM MyTEM MUCMOSb30BAHNA CBOWCTB MOMEPEYHOr0 CEYEHUS, PaCCUUTaHHbIX Ha OCHOBE
3P PEeKTUBHON LUMPUHBI OTAENbHBLIX CXaTblX anemMeHToB. CBOMCTBa 3(PHEKTUBHOIO CEHEHUS UCMONb3YIOTCA
B pacyeTe MPOYHOCTU U Ons 3neMeHToB 0e3 nepdopaulMoHHbLIX OTBEPCTUIA OOIMKHbI ONpeaensitbcs B
cooTBeTCcTBMM C [3] MK B xo4e ucnbiTaHus obpasua Ha cxxaTue B cootTBeTcTBuM ¢ A.2.1.

PacueT cxaTbix anemMeHToB ¢ nepdopaunoHHbIMM OTBEPCTUSIMM CriedyeT NpOoM3BOAWMTb Ha OCHOBE
pesynbTatoB ucnbiTaHun (cm. A.2.1, A.2.2, A.2.3).

CxaTtble anemMeHTbl 06e3 nepdopauUMOHHLIX  OTBEPCTMI  MOFYT  CYMTaTbCH  MOSHOCTbIO
BOCMPUHMMAIOLUMY Harpy3Ky, eCrnii COOTHOLLEHUE LUMPUHbI K TOMLMHE HAXOAMTCS B CrieayroLmx npegenax:

a) anda 3nemMeHTta, coeAUMHEeHHOro C OpyrMMy 3nemMeHTamMu nonepedyHoro cedYeHud 1o obenm
npoaoJibHbIM rpaHAM (npomex(yTquan SﬂeMeHT)Z

b
P <128 £

R 7 (11)
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b) ans anemeHTa, COEAMHEHHOrO C APYIMMMW 3IEMEHTaMU MOMNEPEYHOr0 CeYEHUsT TONbKO MO OAHOM
NPOAOIBHON rpaHn (KpaeBoW 31IEMEHT):

b
P coan |2

PR B (12)

MeCTHyI'O noTepto yCTOVI‘-IVIBOCTVI ana paBHOMEPHO CXKaTbIX 3JIEMEHTOB CO 3HA4YE€HUAMU b P 1t, KOTOpble
HWXe npenenos, yCTaHOBIIEHHbIX B Tabnuue 4, He Y4nTbIBalOT.

Tabnuua 4 - MNpenenbHble 3HadYeHns b p /t Ans 3HaveHnn fy

fy , Himm 2 MpenenbHble sHaveHns b p /t
[MpoMeXyTOYHbIN 3NeMeHT KpaeBow anemeHT
220 39,5 13
235 38 12,5
250 36,5 12
275 35 11,5
280 35 11
320 32 10,5
350 31 10
355 31 10
360 30 10
400 29 9
420 28 9
460 27 9
500 26 8
9.3 banku

9.3.1 OCHOBHbI€ NOMOoXeHns

B cooTBeTcTBylOWIMX Crnyyasix nNpu pacyeTe XONoAHO(OPMOBaHHLIX 3MEMEHTOB CTennaxa,
paboTalolmnx Ha M3rnb, OOMKHO YUNTLIBATLCA criedytoLlee:

a) MecTHas noTepst yCTONYMBOCTY;

b) ynpyronnactuyeckoe BbinyyYnBaHUe CTEHKM;
C) YCTOMUYMBOCTb NPU OCEBOM CXaTum C U3rnbowm;
d) Heynpyroe noeegeHne marepuana 6anku;

€) CKpy4MBaHue nomnok 6anok;
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f) Kpy4ueHue.

MpumeyaHue 1 - bankn ctennaxen C OTKPbITbIM MOMNEepedHbIM CeYEeHUEM, Y KOTOPbIX MNOCKOCTb
n3rnba He SBNSETCS NIOCKOCTbIO CUMMMETPUN, NoaBeprarTcA KOM6I/IHaLI,I/II/I nonepe4yHoro narnba m Kpy4deHusa
1 0coBGEeHHO NoABEPXKEHbI NPoAoNbLHOMY u3rnby. [Jo onpeaeneHHon CTeNeHM OHU YAEPXKMBAKOTCA rpy3amu,
KOTOpble Ha HWUX YCTaHOBIIEHbI. |_|p0LIHOCTb N XKEeCTKOCTb TaKnUX GaJ'IOK, a TaKxe 6an0|<, Y KOTOPbIX
BbllLleyKa3aHHOE ABlieHne He NOCTOBEePHO M3y4YeHO TeOpeTU4eCKkHn, crnegyeT onpenenatb B Xoae ncnbiTaHUn
(cm. A.2.10).

I'Ipmmel-laHMe 2 - bankn ¢ COOTHOLIEHMAMM OTHOCUTENBHO BOMbLLUON ANMHBI /MK BbICOTbI K LnpumHe
OOJMKHbI obecneyvnBaTb yCTOVI'«-II/IBOCTb npwn KpyyvyeHumn, B HaCTHOCTU B YCJTOBUAX CTAaHOAPTHOIO LUMKIIM4YeCKOoro
Harpy>xeHuma un 6e3 HarpyxeHus. Heobxoanmo Yy4eCTb ABJieHne Bo3pacTtatouiero OOKOBOro CMeLLEeHMS.

MpumeyaHue 3 - MogdoH C rpy3oM MoXeT ObiTb JxecTde, Yem 6arnku, Ha KoTopble OH onupaeTcs. B
3TOM crydae npu npoBepke Garok Ha ynpyronnacTuyeckoe BbiNMyyMBaHWE CTeHKM §nmbo Ha
ynpyronnactTnyeckoe BbiNyYMBaHME CTEHKM B COYEeTaHWM C M3rmbom npeanonaraeTcsl, YTO BCA Harpyska
npunaraeTcs Ha 6anky ¢ MOMOLLbIO ABYX HaPYXXHbIX 3NIeMEHTOB NOAA0HaA, Kak Noka3aHo Ha puUcyHKe 16.

i i &

PucyHok 16 - Harpy3ska, nepegaroLlasics Yepes ABa HapyXHbIX 3NieMeHTa NoAAoHa (LUaLlKm)
MpumeyaHue 4 - PykoBOACTBO MO OUEHKE BAUAHUA HETOYHOCTEW MO3ULMOHUPOBAHUSA MPUBEAEHO B
npunoxexuu E.

9.3.2 MomeHT  conpoTuBneHus anemMeHTOB KOHCTPYKLUW, He noaBepXeHHbIX
M3rMbOHO-KPYTUNBLHOWU popMe NoTepu yCTOMYUBOCTHU

MomeHT conpoTtuBneHua 6anok, He nNOABEPXEHHbIX W3rMOHO-KPYTUNbHOW dopMe noTepu
YCTONYMBOCTU, paccynTbiBatoT B cooTBeTCcTBMM C [3] (N.6.1.4).

9.4 PacueTt 6anok
9.4.1 OCHOBHbI€ NOMOXeHns

OnvHy 6anku crnedyeT MNpUHMMaTb PaBHOW PACCTOSHUIO MEXAY LeHTparnbHbIMU OCAMU COCEOHMX
ctoek. OfHaKko Mpu BLIMNOMHEHUM MPOBEPOYHOro pacyeTa banku 3a ee ONIMHY MOXHO B3ATb PacCTosHUE
MEXIy MOBEPXHOCTAMWU ABYX COCEOHUX CToeK. Takke Ganka MoxeT ObiTb coedMHeHa CO CTOWMKOW npw
MOMOLLIM KEeCTKOW KOHCONW, NpeAcTaBnsioLLel co6oi hakTUUYECKUn IKCLIEHTPUCUTET COEANHEHMS.

MpumeyaHue - OnuHy Ganku B 9.4.1 BbIGMPalOT B 3aBUCMMOCTU OT KOHCTPYKTMBHOTO BbIMONHEHUS
KpOHLUTeHa Garnku.

Banku cnepyet  paccmatpuBatb B npeaersibHOM  COCTOAHUU Hecyu.l,eﬁ CcrnocobHoCTM 1
SKCI'IJ'IyaTaLI,VIOHHOVI NPUrogHoOCTN B COOTBETCTBUUN C YKa3aHHbIMU HUXE MNOJTIOXXEHUAMN.
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a) MNMpepenbHoe CoCTosAHME HECYLLE CMOCOOHOCTMN.

Bankn gomkHbl yaoBneTBopsATk TpeboBaHuam 9.5 n 9.6 npu ux Harpy>keHun cornacHo 10.2.
b) MNpegenbHOe cocTosiHME 3KCnnyaTauMoOHHON NPUrOAHOCTMU.

MpenenbHble 3HaYeHus Npornbos ykasaHbl B 11.2.

MpumeyaHue - JTiodT B coegmHeHnn Bankm co CTOMKOMN, KOTOPbI MOXET NMPMBECTU K HEMPUEMMNEMbIM
npormbam npu OEWCTBUM HOPMATMBHBIX Harpys3ok, onpegensietca B cootBetctBum ¢ A.2.5. Heobxogumo
YyUuTbIBaTb 3HAYEHWs1 NIOTOB NpU onpeaeneHun nNpornboB 1 HanpshkeHun B H6ankax. Takne modTbl MOryT
MoBfieYb HENPUrOOHOCTb K HOPMarbHOW 3JKChnyatauum Mo npedenbHOMY COCTOSIHMIO, a Takke K
OONoNHUTENbHBLIM Npornbam 6arnku.

9.4.2 Harpy3ku Ha 6anku

CnepyeT cuuTtaTb Harpysky Ha Ganku paBHOMEPHO pacnpefeneHHoOW Mo ASNIMHE, ecrniv He YKa3aHo
nHoe. [na crennaxen, WMeEOWMUX KPECTOBble pPackoCbl XECTKOCTW, [AOMycKaeTcs WCMonb30BaTh
KO3(hPULUMEHTbI, NpMBEAEHHbIE B NpunoxeHun F, ana npeobpasoBaHusa (hakTUHECKOW CXeMbl Harpy3ku B
9KBMBANEHTHYIO CXEMY C PaBHOMEPHO pacnpeaeneHHOn Harpy3Kou.

MpumeydaHne 1 - OTKIOHEHME OT BEPTUKANbHOW MIIOCKOCTM He BRUSIET Ha U3rnbatowmnii MOMEHT U
npormoé 6anku.

MpumeyaHne 2 - HeobxoOMMo yyuTbiBaTb OCOGble BapUaHTbl XPaHWMbIX TPY30B, KOTOpble MOryT
co3aaTtb OOMONHUTENbBHYH Harpysky Ha Ganku. Hanpumep, WWHbI Mnn GOYKM MOFYT cO34aTb Harpysky,
HanpaBneHHY0 Kak BEPTUKanbHO, Tak U rOPU30OHTANbHO.

Ecnun 6ankn aBNSalTCSA 4acTbl0 CUCTEMbI CBSI3EN M BOCMPUHMMAIOT OCEBbIE Harpysku, nx Heob6xoanmo
npoBepsTb B cooTBETCTBUM C 9.4.6.

9.4.3 PacuyeTt n3rn6arowmx MOMEHTOB, NPUITOXKEHHbIX K 6ankam
9.4.3.1 OCHOBHblE NONIOXEHNS

Mpy ydyeTe 3auenneHus KpOHWTeiHa 6anku [onyckaeTcs WCMOMb30BaTh 3HAYEHWS pacyeTHbIX
MOMEHTOB, NOJTy4YeHHbIX HEMOCPEeACTBEHHO U3 pe3yibTaToB HENMMHEHOro aHannsa, NPoBeAeHHOro C y4eToM
koadhbpmLMeHTa HageXXHOCTM MO Harpyske.

MpumeyaHune - [1na pamHbIX KOHCTPYKUMA C KPEeCTOBLIMW PacKoCaMu XECTKOCTU NMHENHbIN aHanua
obecneuynBaeT yaOBNETBOPUTENBHYK TOYHOCTb 3HAyeHun marmbaiowero momeHta 6anku B npegenbHOM
COCTOSIHUM MO Harpyske.

Ons paMHbIX KOHCprKLI,VIﬁ 6e3 KPEeCTOBbIX PacKOCOB XXECTKOCTU pacHeTHble nsrnbaroLime MOMEHTbI B
LEeHTpe Ganku MOXHo nony4ynTb C UCMNOJ1Ib30OBaHNEM NMHENHOro aHanmsa.

Ons 6anok 0onycKaeTca ucnonb3oBaTb ¢)M3MLIeCKI/I HEeNMHENHbIN pacyeT, pgaxe ecnn ux obuwas
NPOYHOCTb onpepgernieHa Ha OCHOBe NNHENHOro pac4yeTta, OCHOBaAHHOIo Ha MOMeHTHO-HOBOpOTHOVI
XapaKkTepucTtnke coegnHeHunA Oarnku 1 CTONKMN.

9.4.3.2 lNepepacnpegeneHme MOMEHTOB M3rnba npy NMHEVNHOM aHanmae

Ecnu nuHenHbIi aHann3 ¢ NMHENHbIM NOBEAEHNEM KPOHLUTEHa Ganky nokasbiBaeT, YTO NpeaenbHbIN
BOCMPWHMMAaEMbIi MOMEHT OZHOrO UMM 0BOUX KPOHLUITEMHOB Oanku MpeBbleH, TO M3rMbatowmn MOMEHT
MOXET nepepacnpenenatbcsa no 6anke oT COOTBETCTBYHOLLEIO0 COEAUHEHUS C KPOHLWTENHOM 6anku go 15%
OT BENMYMHbI U3rnbatoLLero MoOMeHTa y KpOHLITENHa (CM. pUCyHoK 17) Npu ycnoBuu, 4To:

a) narnbaroLwmin MOMEHT B cepegunHe nponeta TakKkKe nepepacnpeaendetca ana noaaepXxaHua
CTaTn4eCcKoro paBHoBeCu4;
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1 - MOMEHT Mo pesynbTataM JIMHEeNHOro aHanuaa; 2 - MOMEHT nocre nepepacnpeaenexus; M i -
pacyeTHbI MOMEHT

PucyHok 17 - MNepepacnpegeneHme MomMmeHToB 6anok
b) nocne nepepacnpegenexHus nsrnbaroime MOMEHTbI KOHLOB OGanku He npeBbiwaoT HanbonbLLMn
n3rnbaroLLMn MOMEHT, KOTOPbIN MOXET BOCMPUHATL Banka nmbo KpoHwTenH 6anku (cm. 9.5 n 9.6).

Mpumevanne 1 - Ons ygobcTBa Mpu YucrneHHbIX pacyetax Ha OBM nepepacnpegeneHve MOXHO
cMmofenupoBaTb MyTemM HasHadeHus 15% nOBbIWEHMUA HArpy304HOW CMOCOBHOCTM KpOHLWTENHA 6anku
COBMECTHO C COOTBETCTBYIOLLMM CHIDKEHNEM HArpy304HOM cnocobHOCTM camoi Banku.

MpumeyaHne 2 - BO3MOXHOCTb Meperpysa BCeW KOHCTPYKUMM CTennaxa MarioBeposiTHa, U 9To
nepepacnpegeneHve gonyckaeTca UCMOoMb3oBaTh Kak AN CTennaxemn ¢ KpecToBbIMU packocamm XeCcTKOCTH,
Tak n 6e3 Hux. OTO NPMMEHUMO TOMbKO B TOM Cryyae, Korga CTennax nogsepraeTcs HOMWHAambHbIM
rOpM30OHTanNbHbLIM CUNaM ¥ Harpyskam npu pasmelyeHum (cm. 6.3.4.2a).

9.4.3.3 MNMpubnuxkeHHbIe pacyeTsl

Mpu Takom BapuaHTe pacyeTa B Crly4ae CUMMETPUYHOIO Harpy>xeHnsi BeNMYnHy pacyeTHoOro MoMeHTa
Hanbonee HanpshkeHHbIX 6anok B cpeaHeM CeYeHUN crieayeT onpeaensaTb Kak:

WL 2/3p
Mg ==g=Fm ;Ef
B | 14— | |, (13)
kL
roe
k=
4 S
381, ) (14)

W i - obwasn pacyeTHas Harpyska Ha b6anky;

L - nponet MeXxay noBepxXHOCTAMU CTOEK;

h - BbicoTa YPOBHA,
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Kh - >KEeCTKOCTb KpOHLWTENHa banku;
f.;; - OCEBOM MOMEHT MHEPLNI NOMNEPEYHOro ceveHns banku;
I, - oceBoit MOMEHT MHEepLMM NOMNEPEYHOro CEYEHNSI CTONKN;

roe Pau Pus onpeaensaTcs B COOTBETCTBUM C NpunoxeHunem F.
9.4.4 PacuyeTHOe 3Ha4YeHUe nonepeyHon cunbl Ana 6anok

Y packpenneHHbIX CTEeNMaxXen pacyeTHoe 3Ha4vyeHue MomnepeyvHon cunbl Ansa G6ankM U KPOHLUTENHA
Banku JOMmKHO ObITh NONYYEHO B pesynbTaTte CTaTUYecKoro NMMHENHOro NMbo HENUHENHOro aHanu3aa.

Y HepacKpeneHHbIX cTennaxen pac4yeTHOe 3Ha4YeHne nonepequVl CWnbl JOIMKHO ObITb nony4yeHo no
pe3ynbTatamMm HEeNMHENHOro aHanuaa.

I'IpM NCMONb30BaHUN  FIMHENHOIO pacyeTa nencrene FIOFIepe'«-IHOI7I cunbl B Ganke BcneacTtBue
OTKITOHEHUA OT BepTMKaﬂbHOVI MMOCKOCTN OOIMKHO ObITb YBEJINYEHO Ha KOSd)d)VILI,VIeHT EE'Z

b Ve
Ver —Visa » (15)

roe V & - pacyeTHOe 3Ha4YeHue BeEPTUKaNbHON Harpy3km Ha pamy,

Ve - KPUTUYECKOE 3HAYEHWE paspyLualollero YCUnusi, HanpasfieHHOro BAOMb OCUM Z MpU Hanuynu
OTKIIOHEHNS OT BepTMKanbHOW NIOCKOCTH (B COOTBETCTBUM C B.3).

PacuyeTHoe 3HayeHue nonepequVl Cunbl, ﬂeﬂCTByl-OLLI,eVI B ceyvyeHumn Oarnkm, npencraenaeT cobon
BHellHee ycunune, yBeriMdeHHOe Ha 3Ha4veHue nonpasku, yHI/ITbIBaPOIJJ,eVI OTKITOHEHNE OT BepTI/IKaJ'IbHOI7I
NIOCKOCTW.

Y ctennaxen c LAPHUPHBIM KpenneHnem K nony pacdyeTtHoe 3Ha4deHue nonepequVl CUnbl MOXHO
onpenennTb Kak:

Wy 2OWR(3n, - 1)
-t P 16
2 ey : (16)
Y ctennaxen ¢ NoNny>XXeCcTknuM KpenneHuem K nony pacdetHoe 3Ha4deHune nonepequVl CUInbl MOXHO
onpenennTb Kak:

Sgg =

Wy | 20Wagh(2n,— 1)
27 4L , (17)

Sgg =

roe ¢ - HECOBEPLUEHCTBO B BNUAE OTKITOHEeHUA OT BepTI/IKaJ'IbHOVI NJTOCKOCTU;

N; - KONMMYecTBO ypoBHEN Banok 0gHOWM CEeKUnN.

9.4.5 Mporub 6anok

B npegenbHOM COCTOSHWM 3KCMyaTauUMOHHOW MPUrogHOCTM MakcumanbHbId npormb nobon G6ankm
nony4aeTtcss no pesynbTatam obuiero aHanmsa nubo B NWHENHON, MO0 B HENMHEMHOW MOCTaHOBKE Mpu
NPUOXEHUM HOPMaTUBHOW Harpysku.

MakcumanbHbIi Npormb Ganok cTennaxei paccuMTeiBaeTcs Nno opmyne




FOCT P 56567-2015 (EH 15512:2009) Ctennaxu cbopHo-pa3bopHble. Hopmbl pacyeTa

lpumeHsiemcsi ¢ 01.07.2016
Crtpanuua 41

3
_ gl o | 08B,
T Y o1+ 250 18)
A EL

2

roe W ;z;r - HOpMaTMBHAas Harpyska [Agnd pacyeta no npegerisHOMYy COCTOSHUIO SKCI'IJ'IyaTaLI,VIOHHOVI
NpUrogHocCTwH;
E;'El n Bﬂ onpenendarTcAa B COOTBETCTBUM C NPUTNTOXEHNUEM F.

MpumeyaHune - PacuyeTHasi cxema, ucnonb3oBaHHast anst gopmynbl (18), NnokasaHa Ha pucyHke 18. B
TOM cry4vae, ecnu npormbbl paccunTaHbl B XO4Ee CTaTMYEeCKOro pacyeta BCEW KOHCTPYKUUWM B MpenefibHoM
COCTOSIHMWN 3KCMyaTauuoHHOW MPUIrOAHOCTU, pacyeT crnedyeT BbINOMHATE Takum obpa3om, 4Tobbl npornbel
no6or 6ankn He NpeBbIWanyM HanbonbLLEro 3Ha4YeHus.
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& - yripyrasa CBA3b; H - BbicoTa YPOBHA; L - nponet; W z;zr - HOpMaTMBHas Harpyska and pac4derta no
npegeribHoOMYy COCTOAHUIO 3KCI'IJ'IyaTaLlI/IOHHOI7I npuroaHoCTn

PucyHok 18 - Cxema ans npefBaputensHoro pacyeta npornbéa 6anku
9.4.6 banku, paboTarowme COBMECTHO C KPeCTOBbLIMU PAaCKOCaMM XKECTKOCTHU

B nanneTHbIX cTennaxax ¢ KpeCTOBbIMMN paCKOCaMn XXeCTKOCTU Ganku BbINOMHAOT OONOJTHUTENIbHYHO
beHKLI,I/IIO CBA3N, B pe3ynbtate BOCNPUHUMAKT WU HECYT OONOJIHUTENIbHYKD CXUMAKLWY WUin
pacTdarmeatoLLy0 Harpysky.

I'Ipvlmeanme 1 - Moa Gankamu, BXOASALMMWU B KOHCTPYKUMKO KPEeCTOBbIX PaCKOCOB XEeCTKOCTH,
nogpasymeBaroTcA Oanku, Haxogswmeca B HeI'IOCpeLlCTBeHHOVI 6nmsoctn K KpecCcToBbIM packocam
XEeCTKOCTMW.

MpvmeyaHne 2 - Banku, BXoAsiLME B KOHCTPYKLMIO KPECTOBbIX PaCKOCOB XECTKOCTU, SIBMSIOTCS
onpeaensiowyMmn 4ns pacyeToB cTennaxen, ob6cnyxmBaembix CTENNaKHbIMU KpaHamu-Tabenepamu.
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Mpy paccMoTpeHun coyeTaHusi n3rmba U OCeBOro CxkaTusi AOMyCKaeTcsl UCMOSb30BaTh Criedyrowne
pekomeHaauum:

a) NMpun nonHom HarpyxeHun 6anku npoBepka Ha NPOAOIbHbIN N3rnd He TpebyeTcs.

b) Mpw oTcyTCcTBUM Harpysku Ha 6anke AnvHY NpodosibHOro u3rnba 6anok MoXHO B3ATb kak L =L.

c) MNpun YyacTMyHOM HarpykeHun 6ankm AnuHYy nNpoaoribHOro marmba Ganok MOXHO MCMONb30BaTb B
COOTBETCTBMU C Tabnuuen 5.

Tabnuua 5 - KoadpdumumeHTsl K’ (pacyeTHas AnvHa npy NpogosibHOM narnde = K-KOHCTPYKTUBHYHO ANNHY)

KonunuyectBo WTYYHBIX TPY30B Ha | K Ans 6anok ¢ ogHM nponetom | K ans 6anok ¢ ABymsi nponeTamu

AYenky
nusn MpoBepka He TpebyeTcs MpoBepka He TpebyeTcs
1u32 0,6 0,5

1 13 3 (B cepeavHe nponeTta) 1,0 0,9

2 u3 3 (B cepeavHe nponeTta) 0,6 0,5
2u34 0,7 0,6
3us4 0,5 0,45

9.4.7 PacyeT NpOYHOCTM NpPU YNPYronsaactTM4ecKomM BbiNy4mBaHUM CTEHKU

Pacyer Ganok C y4yeToM COMPOTUBIEHMS YNPYronaacTUY4ecKOMYy BbIMyYMBAHUIO CTEHKW, KOTOpoe
MOXET BO3HWKHYTb BCMEACTBME MECTHOW HarpyskM WnM peakuum onopbl, criegyeT npoBoauTb B
cooTBeTCTBMU C [3].

9.4.8 PacyeTHOe conpoTUBNEHne Npu AeNCTBMU NONEpPEYHON CUMbI

PacueT 6anok npu HanMyMm NnonepeyHor Cunbl cnegyet NPoBOAUTL B COOTBETCTBUM C [3].

9.4.9 CoyeTaHune nonepevyHom cusbl, 0CEBOro yCUnua 1 narmbarolero MOMeHTa

PacyeT Ganok npu coyeTaHny NnonepeyvHor Curbl, OCEBOro yCunusa u nsrmbatoLLero MoMmeHTa cnegyet
npoBOAUTbL B cooTBETCTBUM C [3].

9.5 KOHCTpPYKUUA KPOHLWTENHOB 6anok

9.5.1 OCHOBHbI€ NOMOoXeHns

KpoHwTenHbl 6anok B npegenbHOM COCTOSIHUWM HecCyLllel CnocoBHOCTUM [OMKHbI YAOBMETBOPSATb
crneayoLwmum yCroBusm:

- pacyeTHbIi MOMEHT wu3rmba KpOHWTENHOB Oanok nocne nepepacnpefeneHnss He [OSKeH
npeBbIWaTh U3rMOHY NPOYHOCTL KPOHLITEHOB 6anok (cMm. 9.4.3.2);

- pacyeTHOe 3HayeHue MOoMepeyHon Ccunbl B KPOHWTENWHax O6anok He [AOMKHO MpeBbIWaTh
COMPOTMBMEHNE KPOHWTENHOB Oanok K OEeNCTBUIO MOMEepPeyYHOW Cumbl C y4eTOM COOTBETCTBYHOLLEro
KoadppumumeHTa 3anaca.

9.5.2 PacuyeTHble nsrubarowme MOMeHTbl KPOHLUTEMHOB 6anok

B packpenneHHbIX CTennaxax pacyeTHbIN N3rndarLwmn MOMEHT KPOHLLTENHOB 6arnok paccuntbiBaloT
C MCMNOSb30BaHMEM CTaTMYECKOro pacyeTa B IMHENHON NMOO HENMMHENHONM NOCTAHOBKE.
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Y packpenseHHbIX cTennaxei nsrnbarolime MOMEHTbl KPOHLITEWHOB Garok MoryT ObiTb MOmy4YeHbl
HenocpeacTBEHHO B pe3ynbTaTe HENMHENHOro aHanusa.

PacyeT KkpoHwTenHOB Ganok crnefyeT BbINOMHATL C Y4ETOM MOMEHTa u3rmba, pacCuMTaHHOro y
BOKOBOV NOBEPXHOCTU CTONKM (8 HE Y OCEBOW NMHUWN CTOWKMN).

D,OI'IyCKaeTCFl ncnonb3oBaTtb WMHCTPYMEHTbI NUHENHOro aHanuaa npn Hanmn4dymm OTKIOHEHNUA OT
BepTMKaHbHOVI NnocKOCTHN, B 3TOM Cliydae MOMEHTbl B COeOUHEHUAX HeobxogMmo YBEJNMNYNTL Ha

KO3 PpULMEHT B cooTeTcTBUM C npunoxeHvem B:

Vor

Ay (19

KpoHwTenHel ©anok HeobxoauMMoO paccyuTbiBaTb C YYETOM CYMMbl YBENIUYEHHbIX MOMEHTOB,
BO3HMKLLMX BCNEACTBME OTKIOHEHNS OT BEPTUKAIbHOM MITOCKOCTMU.

MomeHTbI B KpOHUJTeVIHaX Banok ctennaxen MOXHO paccynTaTtb UCXoaa n3 npeanosnioXXeHmad, 4Tto noa
Harpy3K017| npn OTKITIOHEHUN OT BepTVIKaJ'IbHOVI MJIOCKOCTU TOYKU NPUNOXKEHUA n3rnbarLmx MOMEHTOB
coBnagarT C TOYKaMu nepecevyeHnsa NnpogosibHbIX ocen KOHCTPYKTUBHbIX 3J1IEMEHTOB.

Ins cTennaxei C LWAPHUPHBIM KpenjeHWeM K Mosy pacyeTHbli MOMEHT B KpOHLITeMHax Garok
onpegensieTcs no opmyrne

pg, = el Po Wik =)

12 2ET 4
1+ 528
iy L

Mpy NOMYXXeCTKOM KPEenmneHun cTennaxa K Moy C JKeCTKOCTbl, PaBHOM MMM MpeBbilatoLel
)KECTKOCTb KpOHLUTeHa 6arnok, pacyeTHbIi MOMEHT KPOHLUTEHA 6anok onpeaensieTcs no dpopmyse

WL P OW i (2n, — 1)
5
Mg = + P
12 (. 28, 4
1+——
L :

P

(20)

(21)

roe Fg onpenensieTcs B COOTBETCTBUM G NpUnoxeHuem F.
9.5.3 PacyeTHOe 3HaYeHUe NonepevyHom CUnbl Ansi KPOHWTEMHOB 6anok

PacuyeTHbIM 3HayeHuMem MONEepeyHoOn cuibl B KpOHWTEMHax 6anok siBNAeTcs Takoe Xe 3HayeHue
nonepeyvHoun cunbl, Kak ykasaHo B 9.4.4.

9.5.4 PacyeTHoOe 3Ha4YeHue nonepequﬁ cunbl U U3rnéarLwero MOMeHTa B KpOHmTeﬁHaX 6anok

Ecnu pacyeTHoe 3HavyeHne nonepeyHon cusbl y NOBEPXHOCTU cTonkn V 5ii Gonblie, yem M g /b (cm.
A.2.4), TO HEO6XOOUMO BLIMOMHATL CrieyloLLee YCNOBUE:

My i Mps + (Vg — Mpg I B) (Vg 21,0,

9.6 Banku, noaBepXXeHHbIe N3rMby U KPpy4eHUto
9.6.1 OCHOBHbI€E NMOJIOXEHUA

MpY BO3HUKHOBEHUWN AeOpMaLMOHHBLIX HaMpsKEeHUA B pesynbTaTe NPOSIBNEHWUs KpydYeHus pacyeT
NpoBOAAT NGO Ha OCHOBE PEe3yNbTaToB UCTbITaHWI, NGO B COOTBETCTBUM C [3].

MpumeyaHne - lMpyu BO3OEMCTBMM HArpy3ok OT CTaHOapTHOro nogaoHa Ha 6Ganku cTennaxa c
CUMMETPUYHLIM WM 3aMKHYTbIM CEeYEeHVWEeM [OMYyCKaeTCs He Y4YMTbiBaTb KPYTWIIbHbIE HaMpshKeHus,
BO3HMKAlOWME B pesyfibTaTe HeoceBbIX Harpy3ok. [ns 6anok ¢ OTKPbITbIMU MOMEPEYHbIMU CeYEHUSIMU U
6anok, MMeLLMX MOBbLILLEHHY0 MMOGKOCTb B Y-HanpaBrieHnn, 06s13aTenbHO NpoBeAeHMe VUCTIbITaHWA.
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9.6.2 NMoTepa ycToNnUMBOCTU NIOCKON popmbl n3rmba 6anok

PacdeTHyto npoyvHocTb Ganok M &, Rd |, ucnbITbiBAOWMX MOTEPI YCTOMYMBOCTWU MIIOCKON hOopMbl

nsrnba, onpegenstot nubo no pesynbratam UcnbiTaHui B cootBeTcTBMM c¢ A.2.10, nubo crneaylowmnm
MeTOJOM pacyeTa:

FoWeg
My gy =yrt—2L
b,Rd = XLT Ve (22)
. 1
LT = —
bur+¥3r— Rr o Ho T =1, (3)
brr= 05[1+ 0y r(Rpr —0,2) + A7), (24)

roe fy - 3HaYeHuWe npegena Teky4yecTu MaTepuana B COOTBETCTBUM C 8.1;
Weff', p - oceBoli MOMEHT COMPOTUBNEHUS 3(PPEKTUBHOrO MOMEPEYHOTO CEYEHUSI OTHOCUTESNBHO OCK
Y (cm. pucyHkm 19, 20);

112
0 I’Eﬁ,yfr

LT
Mcr ’
i ;7=0,34 (kpBas noTepu yctonumsocTtu 'b’ B cootBeTcTBUM C [3]);

Mg - TEOPETUYECKUA KPUTUYECKMIA MOMEHT Afs NoTepyu YCTOMYMBOCTM MNOCKOW hopMbl u3rnba
Barnok.

MpumeyaHne - [onyckaeTcs UCMNOMb30BaHWE KPUBOW NpOAoNibHOro narmba "b" k Gankam nanneTHbiX
crennaxen. MNpu aToM AaHHbIN KOIDPPUUNEHT MOXKET M3MEHSATBCS B 3aBUCMMOCTM OT (popMbl npodomns.
Bonee nogpo6Hoe pykoBoacTBO NpuBeaeHo B [3].

PacyeT M [0OMKEH OCHOBLIBAaTbCA Ha CeYeHUn OpyTTO (ANns CEeYEHURN, KOTOpble CUMMETPUYHBI
OTHOCUTENBHO Marnbix OCel, CM. [2]) ¢ ucnone3oBaHnemM paboyen AnNvHbI, paBHON ANMHE Gankw.

MpumeyaHwue - Ha pucyHkax 19 n 20 nokasaHbl XxapakTepHble ceyeHns Banok, NoABEemKEHHbIX noTepe
YCTOMYMBOCTY NIIOCKOW hOpMbl n3rnba.

I —

'\l\._:r{_,-"

PucyHok 19 - Mpumepbl 6anok, 4ns KOTOPbIX ManoBepOsiTHa NOTepst yCTOMYMBOCTU MIOCKON hopmbl n3rnda
npu HeGOMbLLIOM COOTHOLLUEHUN BbICOThI K LUMPUHE U B 3aBUCUMOCTY OT ANnHbI 6anku
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b

PucyHok 20 - MNpumepsbl 6anok, Anst KOTOpPbIX BEPOSiITHA NOTEpPst YCTOMYMBOCTM MAOCKON hopMbl n3rmba
6anok

9.7 CxkaTtue, pacTsikeHue U N3rnb 3fnemMeHTOB KOHCTPYKLUU
9.7.1 HenepcopupoBaHHbIe aNeMeHTbI, paboTalowme Ha cxxaTme

HenepdoprpoBaHHbie anemMeHTbl, paboTarowue Ha cxkatvue, A0MKHbl ObiTb NMMOO paccumTaHbl, NM6o
UCNbITaHbl B COOTBETCTBUN C HACTOALLMM CTaHAAPTOM.

9.7.2 NepdopupoBaHHbIe 3NIeMeHTbl, paboTaloLime Ha cxKaTue

Mpoueaypa pacyeTa nepdopupoBaHHbIX 3NEMEHTOB, paboTaloLWmX Ha CxXaTie, OOMKHA Haanexallum
06pasoM yuuTbiBaTb Hanuuue YropsiiOMEHHOTO PacroriokeHus oTBepcTuid. CyliecTBYeT TpU pasfyHbIX
npoueaypbl pacyeTa:

a) PacyeT no pesynbtatam ncnblTaHUN, NpoBeAeHHbIX B cooTBeTcTBMM ¢ A.2.1 1 A.2.3.

b) TeopeTunyeckun pacyeT, yuuTbiBaWMA nNepdopauUMoHHbIe OTBEPCTMS (Hampumep, MyTem
NCMONb30BaHNS KOHEYHbIX 3MEeMEHTOB) Hapsgy C MeCcTHOM M obwen noTepen yCTOMYMBOCTW, a Takke
notepen yCTOMYMBOCTM (POPMbI CEYEHUS U Hanuyinem HeCOBEPLUEHCTB. Y4YeT BUAHUA HEeCOBEpPLUEHCTB
NOATBEPKAaeTCH pesynbTaTamy UCMbITAHWUN.

MpumeyaHwue - PacueT nepdopupoBaHHbIX aeMEHTOB TpebyeT NPpoBEAEHNS UCNbITAHUA; NPY 3TOM He
uveeTcs B BuAy OrpaHuyeHve paspaboTku aHanmMTUYeCKMX pacyeToB (Hanpumep, C MCMNONb30BaHUEM
MeTo[a KOHEYHbIX ONEeMEHTOB) AN MNPOrHO3WPOBaHUA XapaKTEPUCTUK 3NEMEHTOB C YMNOPAOOYEHHbLIM
pacrnonoxeHvem oTBepcTUn. B cnyyae noarsepXaeHus OOCTATOMHOCTU aHanuUTUYECKUX pacyeToB MnyTem
NPoOBEAEHUS UCMbITAHUN ANA KaX[oro Tuna npodunsg M CpaBHEHUS WX pesynbTaToB C pesynbTaTamu
pacyeToB, aHanUTUYeCcKne pacyeTbl MOTYT MCMNOMNb30BaTLCH B KaYecTBe anbTepHaTUBbLI COOTBETCTBYIOLLUM
NCMbITaHUAM.

¢) Pac4yeT, 0CHOBaHHbIN Ha UCMOMb30BaHWUM SKCNEPUMEHTAaNbHO NOMyYeHHON 3hdEeKTUBHOW NnoLLaam

Agf (B cootBeTCcTBMM C A.2.1), N3MEHEHHbIN ONA NoTepy YCTOWYMBOCTM (POPMbI CEYEHUA B COOTBETCTBUN C
YKa3aHMAMU HMXe.

1) WcnbiTaHnsa Ha noTepto yCTOMYMBOCTU (hOpMbI CEYEHWUSI NPOBOASAT B COOTBETCTBUM C A.2.2 npwu
ONWHE CTOWKW, PaBHOW PacCTOSHUIO MEeXAy Yy3namu KpenneHusi packoCHOW CUCTEMbI pambl CTennaxa

(BnuHom okono 1 M), B Lensx nonyyeHus pacyetHoro conpotusreHuns N db, B .

B Tex cnyyasix, korga pacctosiHie Mexzy y3namu KpernneHusi packoCHOW CUCTEMbI pambl CTesnaxa
He SIBNSIeTCA MOCTOSIHHBIM, HEOOGXOAMMO MPOBEPSTh KakAoe paccTosiHue Mmexay ysnamu. Konuyectso
UCMbITaHUA MOXET BbITb CHKEHO 3a CYET MCMONb30BaHNsA PacyeToB METOAOM KOHEYHbIX 3nieMeHToB. Ans
NOATBEPXKAEHUS paCcYEeTHOW MOAENM UCMONb3YIOT Pe3yrbTaTbl UCTbITAHWUA.

2) PacuetHoe conpotuenenHue N & Rd [Ons AnvHbl CTOWKKW, PaBHOW PacCTOSHUIO MeXAy y3namwu

KpEenreHusi packoOCHOWM CUCTEMbI paMbl CTENNAaXa M Mpu OTCYTCTBMM MOTEPU YCTONYMBOCTU hOPMbI CEYEHMS,
paccynTbiBaeTCsa C MOMOLLbI0 3hheKkTMBHOM MNnowagm U HOMUHaNbHbBIX 3HAYEeHUW npegena TekyyecTn u
TOMNWMWHBI U C Y4ETOM U3MMOHOM N N3rMBHO-KPYTUINBbHOM hOpM NOTEPU YCTONYMBOCTU B COOTBETCTBUM C 9.7.4
n 9.7.5. [InvHa n3rmbHon chopmbl NOTEPU YCTOMYMBOCTU LOMMKHA ObiTb paBHa PacCTOAHMIO Mexay y3namu
KpenneHus packoCHOW CUCTEMbI paMbl CTennaxa, AnvHa KpyTunbHOW oopMbl NOTEPU YCTONYMBOCTU JOKHA




FOCT P 56567-2015 (EH 15512:2009) Ctennaxu cbopHo-pa3bopHble. Hopmbl pacyeTa
lpumeHsiemcsi ¢ 01.07.2016
Ctpanuua 46

COCTaBMATb NONOBUHY ANUHbLI PACCTOAHNA MeXAy Y3namMm KpensneHUs packoOCHOW CUCTEMBI.

3) Manee HeobX0OAMMO ONpenenuTb OTHOLIEHUE == Na‘b,Rd Jrj"“;r.E:,j-'fd . Mpn £21,0 KOPPEKTUPOBKY
ahEeKTUBHOM MoLagn He NPoBOAAT.

4) Npn £<1,0; Agff OOMKHO BbITb CHUXXEHO A0 3HaYeHus1, Mpy KOTOPOM paccunTaHHoe N&, kd  Bynet
paBHO MOSTyYEHHOMY B XOAE€ MCMNbITAHWUSI Ha NOTEPI0 YCTONYMBOCTM hopMbl cedeHusa Nad, Bd n £=1. HoBoe

3Ha4veHune Aglf' cnenyet ncnonb3oBaTb BO BCEX Nocneayrlmnx pacyeTax.

9.7.3 NMpoBepka nonepeyHbIX Ce4eHUN

[Mpn paBHOMEPHOM CxXaTun Heobxoaumo cobnoaeHre cneayoLwero ycnoBus:
Ngg =N, pg (25)

rae N i - CKuMmaloLLee yecunme oT pacyeTHOW Harpysku;

_ Dy

N, rd
[ "?rM ,

E

Aqﬁ' - Sd)d)eKTVIBHaFI nnowaab nonepeyvyHoro cev4eHna npu LeHTparibHOM CXKaTuu,

if - B cooTBETCTBMM C 7.5.

JTtobon coBur ueHTpa TKecTn 3hbHEKTMBHON NoLaan NONeEPEeYHOro cedeHnst OTHOCUTENBHO LeHTpa
TSDKECTM CeyeHnst OpyTTO Npu pacyeTe CTOEK CTENNAXKEN HE yYNTbIBAETCS.

9.7.4 PacyeTHoe conpoTuBneHue npu nsrmbHon chopme noTepm yCToM4nBOCTHU

9.7.4.1 OCHOBHbIe MOJIOKEHUS

PacueTHOe conpoTusneHne no yctonumsoctn Nb, B onpegensioT cnegyowmm obpasom:

_ gty
NEJ,RQ‘ _T— INc,Rd (26)
_ 1
1_¢+\/¢_3_13, ¥ =lho (27)
d=0,5[1+c(R—0.2)+ 7], (28)

roe f}l - cOGCTBEHHOE 3HadeHne npegena Teky4ectn B COOTBETCTBUN C 8.1;

Agf - nnowaab 3pMeKTUBHOIO NONEPEYHOro CeYeHns (MPU PaBHOMEPHOM CXaTun C HanpshkeHnem =

I,

(29)

— gy A
S Y

cr

Ng - yNpyroe KpUTMYECKOE OCEBOE YCUIne npu M3rmbHol dhopMe MoTepu YyCTOMYMBOCTU 3NeMeHTa
KOHCTPYKLIMM.
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* ®opmMyrna cooTBETCTBYET opurnHary. - MpumeyaHme nsrotoeutens 6asbl AaHHbIX.

A -nnouwanb 6pyTTO NONEPEYHOro CeveHus;

:'"-=ffid - rMBbKOCTb 3nemMeHTa [Ans COOTBETCTBYWOLWEN (opMbl noTepyu YCTomumBocTu (NMbo

Ay =1, i A, =1,

F TE.pvnn

fz'g,z).

;'LIZTIZ

7

{ - pacyeTHas gnvHa npu NpoaonsHOM usrmée B cooTBeTCTBMU C 9.7.4.3;

ig - paguyc UHepLM ceveHnst BpyTTO OTHOCUTENbHO COOTBETCTBYIOLLEN OCH;

¥. - K09(hPMUNEHT HECOBEPLLUEHCTBA, onpeaenseTcs B cooTBeTcTBumM € 9.7.4.2.

9.7.4.2 Kpusble npogonbHoro nsrmba

CyLIJ,eCTByeT YyeTbipe Tuna KpuBbIX NpoOAOOJSIbHOIoO n3rnda (T.e. OTHOWEHNA MeXxay pacHeTHbIM
HanpsaXeHnem u FVI6KOCTbPO) B 3aBUCMMOCTM OT TuNa nonepe4yHoro cedYeHna un nJoCKOCTKU npoaoJsibHOro
n3rnba. Kaxxgasi Takas KpnBaa cBdA3aHa CO 3HA4YeHunem KOSCb(*)VILI,I/IeHTa HecoBepLlieHCTBa a, YKa3aHHbIM B

Tabnuue 6.

Tabnuua 6 - KoadpnumeHTbl HECOBEPLLEHCTB

KpvBas npogonbHoro narmba

ag

KoadhdbmumeHT npogonsHoro

n3rmba ot 0,13

0,21 0,34 0,49

COOTBETCTBYIOLLYIO KPUBYID MNPOAONbHOMO M3rmba pnns OTAENbHOrO CevYeHus onpefensiot B

COOTBETCTBMU C Tabnuuen

7.

Tabnuua 7 - KoaddurumeHT npogonbHOro marnba CLansd pasHbIX TUNOB CeYeHUst XONoaHOMOPMOBAHHOMO

npoduns

Tun ceveHus [NoTeps yCTONYMBOCTM OTHOCUTESBHO OCU
y-y z-z
i = o=
Mpn ncnons3oBaHun fy& 0,34 0,34
f {=0,49 £ =0,49
lMNpu ncnonb3oBaHUN . pa
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=0,21 £=0,34
=0,34 £=0,34
=0,34 £=0,34
£.=0,49 £.=0,49

Heobxoanmo npoBepATb COCTaBHbIE 3aMKHYTble Ceé4YeHNA C NOMOLLbIO!

a) OCHOBHOro npefgena TeKyyecTu J b TMCTOBOrO MaTepuana, U3 KOTOpOro MeToAOM XOroAHOro
npokaTa caenaH aNeMeHT C KpMBOW NpoaonsHoro usrnba b;

b) cpegHero npegena TekyyecTtn f:;ua 3fleMeHTa Mocrne XorioAHOro ¢hopMoBaHus, MONYyYEHHOro B
COOTBETCTBMU C onpegeneHem B 8.2 KpMBOW NPOAOSbLHOro nsrnba c.

JonyckaeTcs MCcnonb3oBaTh KPMBYK NPOAOSIBHOrO M3rnba, NonyvyeHHy No pesynbTataM UCMbITaHUN
B cooTBeTCcTBUU C A.2.3.

9.7.4.3 Pac4yeTHas onvHa npu NpoaonbHOM n3rnbe

PacueTHasa anuHa npun npoaosyibHOM narnbe fﬂ,ﬂﬂ paccmMmaTtpunBaemMoro anemMmeHTa onpegendaeTca Kak
ONMMHa CTepXHA aHallorM4Horo nonepevyHoro ceveHnsa C WWapHUpPHO 3aKpernyieHHbIMM KOHUaMu, Ha KOTOprI?I
OKa3blBaeTCHd aHanorn4yHasa Sﬁnepoaa Kputn4yeckaa cuna, Kak u B paCCManI/IBaeMOVI cucrteme.

Ecnn oceBble ycunnuma m n3rnbaromin MOMEHT B MIOCKOCTU npoaosibHOro narnba onpeaeneHbl Ha
OCHOBE HESIMHENHOro aHanusa, TO OHU y4nTbiBalOT reOMeTpPU4eCKyo HEeNMHENHOCTb, B 3TOM cny4vae anunHy
npoaoJsibHOro nsrmba MoxHo cuuTaTb paBHOVI AnnHe anemMeHTa. I'IpM HenMHENHOM aHanuse Ans pacyeTa
neMeHTa [[onyckaeTcda WuCnonb3oBaTb ANMMHY NpPpoAOJIbHOIo nm3rmba B OAHOW W3 MINOCKOCTEN AnNS
obecneyeHus YCTOI7|LII/IBOCTM.

[na nony4vyeHua BepTUKanNbHOW KPUTUYECKOW Harpys3kv Ans KaXOoro YPOBHA XpaHEeHWs U BCero
cTennaxa B LEOM HeODXOAMMO paccyvTbiBaTb MPUBEAEHHYH ONWHY 3fieMeHTa U COOTBETCTBYHOLLYIO €N
dopMy noTepu YyCTONYNBOCTM.

MpumedaHne 1 - Hwkecnegylollee onpegeneHne AnNuHbL MPOOONLHOTO M3rMba npuMeHsieTcs K
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anemMeHTam pam C KPEeCTOBbLIMU PacKOCamu XECTKOCTM M TEM pamam, AfA KOTOPbIX HEBO3MOXHO MPOBECTU
aHanua BTOporo nopsiaka.

MpumevaHue 2 - OnuHy NpoaonbHOro usrnba | ueHTpanbHO-CKaToro anemMeHTa MOXHO onpeaenuTb
METOAOM pacyeTa WU WCMbITaHUW, YAENVMB BHWMaHuWe MOBEAEHUI0 BCEW pambl U OrPaHUYEHUSAM,
nNpegyCMOTPEHHbIM B COEMHEHMSAX PACKOCOB UMW APYIUX 3NIEMEHTOB.

MpumevaHne 3 - B obwem crnyvyae KOHCTPYKTMBHbIE OJIMHbI 3MIEMEHTOB W pacyeTHble OSUHBI
N3rMBHO-KPYTUNBHOM MOTEPU YCTOMYMBOCTU B X- M Y-HanpaBneHusX He coBnagalwT. Takke BO3MOXHO
Hanuumne CTbIKOBbIX COEAMHEHUI N UBMEHEHWUI NONEPEYHOro CeYEeHUs Mexay y3namm KpenneHus packocos.
B Y-HanpaBneHuu co3garoTca OOMNOMNHUTENbHbIE BO3AENCTBUS 3a CHET U3MEHEHUI OCEBOW Harpy3km mexay
y3namu KpenneHus packocoB. HopmaTuBHOe pyKOBOACTBO B OTHOLUEHUW pacyeTa CXaToro 3dfeMeHTa,
KoTopoe BKntovaeT B cebsi BCe BO3MOXHble dhakTopbl, OTCYTCTBYeT. VICNonb30BaHWe KOHEYHO-31EMEHTHOro
aHanusa B cootBeTcTBUM C 10.1.3 nosBonsieT y4ecTb BCe BO3MOXHble (hakTopbl. B ocTanbHbIX cryyasx
pacyeT OCHOBbLIBAETCH Ha HE3aBWCMMOM aHanuM3e OTHOCUTENbHO Tpex OpTOroHalbHbIX OCENn, Bblbop
NpVMBEAEHHbIX ANWMH ANs pacyeTa dfeMeHTa OCYLLECTBMSETCS Ha YCMOTpPEHWe KOHCTpykTopa. B obuwem
crnyyae (ans pam C KpecTOBbIMW packocaMu XXeCTKOCTU U 6e3 HUX), Korga ycunusi B ArieMeHTE KOHCTPYKLMK
onpeaerneHbl Ha OCHOBaHUM HENMHENHOro aHanu3a, NpMBeAEeHHasi ANvHA 3NIeMeHTa He JOJKHA MpeBbIWaTh
COOTBETCTBYIOLLYIO (haKTUYECKYIO ANMHY SNEMEHTA.

Ecnu pacuyeTtHas gnvHa npv npodoribHOM u3rvbe He onpedeneHa B XO4e CTaTU4ecKoro pacyeta,
Heobx0AMMO MCMOMb30BaTh Crieaylolme 3HaYeHns Ko durumeHTa npuBegeHHon anuHbl K:

{=KL,

raoe L - onuHa ctepxkHs (T.e. ANMHa Mexay y3namu KpenneHus packocoB, OTHOCALLAACS K paccMaTpuBaemomn
chopme noTepun yCTON4nBOCTH).

a) Ona moboro anemeHTa, oba KOHUA KOTOPOrO HE WMEKT MepemMeLleHNnn OTHOCUTENbHO
paccmaTtpuBaemon opmMbl NoTepm yctonumaocTu: K=1.

b) [ns HXXHe YacTn CTOMKN pambl C KPECTOBBIMU PAcKOCaMM XXEeCTKOCTU B Y-HanpasneHum.

Mpw ycnosuu, 4To:

1) packocbl coefMHeHbl C 06eMMMn NoMKammn CTOMKY;

2) 3KCLUEHTPUCUTETLI PACKOCOB yA0BNETBOPAIOT TpeboaHuam 5.3.6 n 5.3.7;

3) NoANSATHWK COOTBETCTBYET TUMY CTOWMKM;

4) non BbINOMHEH 13 6eToHa.

K=0,9

Mpy yooBneTBOpeHUM BbllLeyKa3aHHbIX YCIOBUIA, 38 UCKITOYeHNeM 3) unu 4):

K=1,0.

L - BbiCcOTa OT Nofna o BTOPOro y3na KpenneHus packocos [H Ha pucyHke 21a, b].

lMpumeyaHune - Ecnn HWXHWIA y3ern KpenrneHus packoCoB paM C KPeCTOBbIMW pacKOCaMW >XECTKOCTU
HaxoauTcs He Bo3sne nona (cM. 5.3.6), TO BeICOTa Mexady NonoM 1 NepBbiM Y3rOM AOIDKHA pacCMaTpmMBaTbCs

KaK nmerLlaa BO3MOXHOCTb OTKIOHATLCA OT BepTI/IKaJ'IbHOVI NIOCKOCTW.

c) OAna Bcex ocTamnbHbIX 3NIEMEHTOB CTOVMKW B pamMe C KpPeCTOBbIMW packoCaMu XECTKOCTU B
X-HanpasneHuun: K=1,0.

L - BbicOTa MexXay y3namu KpernneHus packocos (H p Ha pucyHke 21a, b).

lMpumeyaHune - Cnyyain, nokasaHHbI Ha pucyHke 21c, aBndeTca TunosbiM. Heobxoaumo yoenuntb
ocoboe BHUMaHWe yCTOMYNBOCTM BEPXHEWN YacTu paMm 6e3 packocoB [CM. pUCYHOK 21c].
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d) [Ina ropr3oHTanbHbIX U AMaroHanbHbIX PAcKOCOB paM.

[na ceBapHbIX paM, B KOTOPbIX pPackoc npveapeH K o6enmm nofkam CTOEeK YrmoBbIM CBApPHbIM LLUBOM
ONVHON Kak MUHUMYM 20 MM.

K=0,9 Tonbko Ans npogosbHoro narnbda B 0O4HON NIIOCKOCTH.
[na Bcex octanbHbIX cnydaes K=1,0.
Ecnu yanbl Ha KOHUAaxX packoca He COBMaAalT C OCEBbIMU NIMHUSAMMU CTEPXKHEN (T.€. 3KCLEHTPUCUTETI

He cooTBeTCcTBYlOT 5.3.6), TO 3nemMeHT [oibkeH OblTb paccuuTaH A BOCMPUSITUS OCEBOW Harpyskua B
coyeTaHuu ¢ U3rnGom.

PucyHow 21z Pucydor 21b PucyHor 21c

D - paccTosiHue Mexay ctorkamu B pame; G - aKCLeHTpucnTeT; H - BbicoTa ypoBHS; H » - HanbonbLuas
ANVHA CTepXHA Mexay y3namm KpernneHnst packocos

PucyHok 21 - ®opMbl noTepy YCTONYMBOCTU pam B OAHOM NITOCKOCTU
e) [Ina pam C KpecToBbIMWM packoCaMu XeCTKOCTM B X-HanpaBfneHun (BepTuKarbHble KpecToBble
packKoChl XEeCTKOCTH).
KoadpduumeHT K aHanornyeH ykasaHHomy B b) 1 ¢) ognsa Y-HanpaBneHus.
CyuiecTtByeT Tpy BapyaHTa KOMMOHOBKWN HDKHEWN YaCTN PACKOCHON CUCTEMbI pambl (CM. PUCYHOK 22).
BapuaHT 1: Y3nbl KpenneHus packocoB He COBNaatloT € y3namu KpenneHus 6anku.

L - BbiCOTa OT norsia 4o NepBoro ypoBHs 6anku (H Ha pucyHke 22).

BapmaHT 2: HanonbHas 6anka HaxoguTCca Ha BbICOTe Had MOJSIOM aHanornM4Ho BbICOTE Mexay
cocegHMK Gankamu.

L - BbICOTa OT mona 4o nepBoro yposHs 6anku (H Ha pucyHke 22).
BapuaHT 3: HwkHAs 6anka unu y3en kpenneHus packoca Haxogutcst 6riM3ko K nosny.

L - BbICOTa OT nomna A0 BTOPOro ypoBHs Ganku nunu yposeHb 6anku Bbllle y3na kpenneHus packoca (H
Ha pUCYHKe 22).

Ons NPOYnNX OANMNH CTEPXKHA
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L - BbICOTa MeXay YPOBHSIMU Garku.

PucyHok 22a, BapuaHT 1: Y3nbl KpenneHus packoca He CoBnagatoT C y3namu kpenneHunsa 6ankm

PucyHok 22b, BapuaHT 2: BbicoTa HWKHen 6ankm Hag noriom aHarnornyHa BbiCOTe MEXAy COCeLHUMM
Sankamm

PucyHok 22¢, BapmaHT 3: HmxHAsA 6anka nnv y3en npMMbIKaHUsi packoca HaxogauTcs 6rm3ko K nony

PucyHok 22 - PaMbl € KpeCTOBbIMU packocaMm XeCTKOCTU B X-HarpasneHun
B pame c kpecTOBbIMW packocamMu XEeCTKOCTU B X-HanpasrieHUW, eCrn HWKHUIN y3en KpernneHus He
cootBeTcTBYeT 5.3.6, BbICOTY MeXAay MOSIOM U MepBbiM y3NoMm crnegyeT paccMmatpuBaTh Kak MMEIOLLYHo
BO3MOXHOCTb OTKIOHATLCS OT BEPTUKATNIbHOW NITOCKOCTMU.

f) Ons paMm, He MMeLLKNX KPpeCTOBbIX PaCKOCOB XECTKOCTU B X—Hal'lpaBJ'IeHMM.
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Mpn oueHke 0oOLWEN YCTOMYMBOCTU HENMMHENHBIM CMOCOOOM YYMTBLIBAKOT MOBLIWEHHbLIE M3rMbatowme
MOMEHTBI, YTO ABMSETCA TUMUYHbLIM OJ19 pacyeToB C UCMNosfb3oBaHMeM K=1 npu 3Ha4eHusx L, npMBeaeHHbIX
B 9.7.4.3e.

9.7.5 KpyTtunbHas n usrubHo-kpyTunbHasa oopmMbl NOTEPU YCTONYUBOCTHU

9.7.5.1 OcHOBHbIE NONOXEHUA

KpyTtunsHas dopma norepu YCTOWNYMBOCTU KpUTUYHA TONbKO ans OTKPbITbIX
LEHTPanNbHOCUMMETPUYHBLIX CedYeHun. [ns ceyeHun C OOHOOCEBOW CUMMETPUEN WM aCMMMETPUYHBIX

CeYeHUin xapakTepHa U3rMbHO-KpyTUnbHas doopma NoTepyu YCTOMYMBOCTMU.

JlononHUTENBbHO K NpoBepke M3rMBHO-KPYTUITbHOM (hOpMbl NOTEPU YCTOMYMBOCTM HEOGXOAMMO TaKkke
NPOBEPSThL Ha U3TMOHYIO (DOPMY NOTEPU YCTOMYMBOCTU OTHOCUTESNBHO Bonee cnaGoli OCHOBHOW OCH.

9.7.5.2 Pac4yeTHOe conpoTMBRNEHME Mpu KPYTUITbHOW U U3rMBHO-KPYTUMbHON (popmax noTepu
YCTON4YMBOCTH

PacuyetHoe conpoTtmBneHne no yctonmumBoct N & Ri | COOTBETCTBYOLWEE KPYTUIbHOW Wn
N3rMBGHO-KPYTUIbHOM (bopmMam MoTepPM YCTOMYMBOCTU, ONpPeAenseTcs ¢ NOMOLblo hopMyn, NPMBEAEHHbIX B

9.7.4, nyTemM NpUMeHeHNA MeHbLluero 3Havyenmst u3 Ner, T unu Ner, FT ana Ngr npu:

1 T Ely
M = e+
ar, T I—Dj T _EET_ (30)

(kpuTHMYECKoe ycunue npu KpyTUnbHon hopme NoTepu YCTONYMBOCTM)

2 2

NchT:N-cr,_}l 1+}"rcr,'.?"_ 1— Ncr,'.?" 44 _}r_u }"'rcr,'.?"
’ EE’ Ncr,y E"Tcr,y I j".,?'cr’y . (31)

MpumeyaHue - dopmyna (31) NnpUMeHAEeTCH TOMNbKO K NONepeYHbIM CeYEHUSIM, KOTOPble CUMMETPUYHbI

OTHOCUTENBLHO OCK Y-y (Hanpumep, z o =0). [Ons apyrux ¢opm cedveHun Heobxogumo KCnonb3oBaTh
COOTBETCTBYIOLLNE METOLUKN.

ig ) (32)
roe Nex, FT' - npegenbHoe ycunue npu n3armbHo-KpyTunsHon popme notepu yCTONYMBOCTY;

Ner, » - KpUTUYECKada oceBasa cuna CTOWMKN Ha OCHOBE ANUHbI notepu yCTOIZ‘-II/IBOCTM B COOTBETCTBUU C
9.7.4.3.
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1 - ueHTp nsrnba ceveHus

PucyHok 23 - LieHTp nsrmba ceveHns

Ag -nnowanb ceveHus 6pyTTo;

if =5 +i +7
E - mogynb ynpyroctu;
G - Moaynb COBUra;

2
p=1-| 2] .
ID g
Yy - paccTosiHMe BOOMb OCU ¥ OT LieHTpa u3rmba Ao LeHTpa TSKECTU cevyeHust BpyTTo (CM. pUCYHOK
23);

i}l Jiz - paanyc nHepumm ceveHuna 6pyTTO OTHOCUTENBHO OCeM Y N Z COOTBETCTBEHHO,
f'_?" - MOMEHT NMHEePLUMN YNCTOro KpyveHna nonepeyHoro ce4eHnd 6pyTTO;
Im - CGKTOpI/IﬂJ'IbeIVI MOMEHT nHepLUun nonepevyHoro cevyeHnsa 6pyTTO;

LeT - NpuBeLeHHas ANnvHa anemMeHTa npu Kpy4YeHun.

[o noateepxaeHuss Gomnee TOYHbIMKU MeTo4aMuM Heob6XxoOAMMO WCMOMb30BaTh  CreayIoLLYIo
NpUBEAEHHYIO ONVHY 3NIeMeHTa NpU KpyYeHuu:

LeT =1,0 X (paccTosiHMe Mexay yanamu KpenneHust packocoB) Mpuv YCNoBUKM obecneyeHnst MonHoro
orpaHu4eHus KpyyeHus;

LeT =0,5 x (paccTosiHve Mexay y3namu KpenneHusi packocoB) Mpwv YCroBUM o6ecrneyeHns NomHoro
orpaHUYeHuUs KpyYeHUs 1 MOJHOTO OrpaHUYeHNs AennaHaumu.

Ha npakTuke CNnoXHOo nonyyYnTb NOSIHOE OrpaHUYeHne KpyyYeHnsa 1 nosIHoe orpaHuyeHne gennaHaumm.

[na coegnHeHUN, aHanoOrMYHbIX NoKasaHHbIM Ha PUCYHKe 24a, KOTOpble MOryT paccMaTpuBaTbCs Kak
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obecneuunBatoLLime NOMHOE OrpaHUYeHne AennaHaumm n 3anpet kpydenus, LT =0,7 x (paccTostHus mexay
TOYKaMu KpenseHuss packoca).

[na coeanHeHUN, aHanNOrMYHbIX NOKasaHHbIM Ha PUCYHKe 24b, KOTOpble MOIryT pacCMaTpmnBaTbCA KakK

obecneumnBalolme 4YacTMyHoOe orpaHuyeHne gennaHaumm n 3anpeT kpydenus, LT =1,0 x (pacctoaHus
MEeXAy TOYKaMM KpenneHnsa packoca).

MpumedaHne - Huskue 3HaveHus L .T , Hanpumep, roe L7 6Gonblie 0,5 X (paccrtosHve Mexay

TOYKaMM KpenneHnsa packoca), MOXHO TaKke MonyyYnTtb METOAOM CPaBHEHUS TEOPETUYECKUX BblpaKeHWUi
KPYTUNBHON U U3MMBOHO-KPYTUNBHOM hOPM MOTEPUM YCTOMHYMBOCTU C pesynbTaTaMyn UCMbITAHUA Ha cxatune
CTOEK, Kak yka3zaHo B A.2.3.

S

o =
| S ] A
| L “
|1
N | L I N —1|| [[= —
_{ M1 o _[
] | r
| |
L

1 - cTeHKu; 2 - paccmaTprBaemMble CTONKU
PucyHok 24 - Mpumepbl COeANHEHUIN PACKOCOB (a - BEPXHUI pAg - C NOMHBIM 3aKpenfneHneM OT KpyYeHus 1
JennaHaumm; b - HWKHUIA psf - C YaCTUYHBIM 3aKpPenieHMeM OT KPyYEHUs U AennaHauum)
9.7.6 CoyeTaHue nsrmbatoLien M 0CeBOW Harpy3ku

9.7.6.1 OCHOBHbIe MOJIOKEHUS

PaCCManVIBaeMI:Ie Harpy3km MOXHO Yy4YUTbiBaTb B COOTBETCTBUU C HWMXKecneayrlwnMn ykasaHnaMu,
nmbo B cooTBeTCTBUM C [2] 1 [3].

9.7.6.2 N13rnb c oceBbIM CxaTuem

[na anemeHToB, noasepravnwmxca cxaTtmuo 1 |/|3r1/|6y, OOJMKHO ObITb yAoBNeTBOPEHO yCroBue:

N M M
L] + p. 5 + 2,5 =1

M:,Rd Mc,y,Rd Mc,a,Rd ’ (33)

rae N i, M 5 - pacyeTHble Harpysku;

Ne¢, Bd - cooTBeTcTBYIOT 9.7.3.

Mc,Rd:*T’ﬂﬁf}f"?’M.
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9.7.6.3 NMpoaonbHO-NonepeYHbIn n3rnd 6e3 n3rmbHo-KpyTUIbHOM hOPMbI MOTEPU YCTONUYNBOCTHU

Momumo yaosneTBopeHns ycrosuam 9.7.6.2, anemMeHTbl, nogseprarowmecs npogosibHo-nonepeyHomy
n3rnby, OOIMKHbI TaKKe yOOBNETBOPATL CreayoWmnM YCroBUSIM:

Ny n kyMy,Sd n kaMz,.S‘d <1
Tk Sy 1V Wog 303 (Ve Wog o Fy /e (34)
roe
i BNy
Py Aef, HOKp=15
P ey ’
Hy :I}I (EE’M,}I —4) , Ho Hy =0,90
pooqo Hads
[ =
Iz-’qgﬁf:y ,HO k=15
He = ia(EE’M,z -4 ,HO Hz; =0,90
Yiin - HaUMeHbllee 3HadeHne w3  Lgh Iy m Tz , roe Xdgp aBnAeTca MNOHMXaOLWUM

KO3(PULIMEHTOM, pacCuuTaHHbiM B 9.7.2B M Xy U Xz SBNSIOTCS MOHMXAOLWMMU  KOIDPULMEHTAMY

cormnacHo 9.7.4 gns ocen y-y W z-z COOTBETCTBEHHO. Heobxooumo npuHMMaTb BO BHWMaHue BrMSIHWE
adhdpekTa NoTepn yCTONYMBOCTU (POPMbI NONEPEYHOIO CEYEHUS.

N db, Rd =N grir =(Kpnin, ) (Aegff )-(fy ) MOXXHO onpefenuTb Kak COGCTBEHHOE 3HA4YEHUE COMPOTUBIIEHNS,

nony4YyeHHoe B pes3ynbTaTe MCMbITAHWA Ha CXaTue CTOWMKU B COOTBETCTBUM ¢ A.2.3 mnn nyTeM pacyeTa Ha
OCHOBE MCMbITaHU 00pa3uoB MaTepuana Ha cxaTue Nnpu ycroBuu y4yeta acpdrekta notepu yCTon4MBOCTM
¢opMbl MONEPEYHOro CeYeHUst B COOTBETCTBUMK € 9.7.2.

BM,}' " BM,z 3KBUBANeEHTHbl KoadduuneHTaM paBHOMEPHbLIX MOMEHTHbIX HaMNpsHPKEHUW npu notepe
YCTONYMBOCTU Nnockon opmbl (CM. 9.7.6.4).

Ecnn uHTEHCMBHOCTL Hal'lpFI)KeHVII;I npesblllaeT pe3yrbTaTbl HENMHENHbIX pac4yeToB (C oowmmMm

HecoBeplueHcTBamu), k p =1 uiunm k ;= 1.

Ecnn nHTeHCcMBHOCTL Hal'lpﬂ)KeHI/Iﬁ npeBbllaeT pe3ynbTaTtbl pac4eToB BTOPOro nopagka (C odwmmMm n

MECTHbIMM HecoBepLUeHcTBaMK), Ly =1 u/mnu ¥z =1, B 3aBUCUMOCTMN OT KOHKPETHOTO CIy4asi, pu yCrioBuUM,
4YTO 3hdeKT NOTEpU YCTOMYNBOCTN (DOPMbI MOMEPEYHOIO CeHEHNS OTCYTCTBYET.

Weff, » - MOMEHT conpoTuBneHus apeKTMBHON NroLwagun nonepeyHoro ce4eHms OTHOCUTENBHO OCU
Yy

Weff, 2 - MOMEHT conpoTuBneHus apekTMBHON NoLaan nonepeyHoro ce4eHns OTHOCUTENBHO OCH
z-z.

9.7.6.4 MpoponbHO-NonepeYHbI U3rnd ¢ N3rmbHO-KPYTUIbLHON hOpPMON NOTEPEN YCTONYMBOCTU

Momumo cooTBeTCcTBUA TpeboBaHuaM 9.7.5, anemeHTbl, ANA KOTOPbIX MPOAOMbHLIA UMM C
KpydeHuem siBnseTcs oopMoi NoTEHLMANbHOIO paspyLUeHus], OOMKHbI Takke YA0BNeTBOPSATh YCIOBUIO:

N L My RMa
Tk By (V0 XerWeg 05 1Y Weg oW iV (35)
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rae ocb y-y AABMAETCA OCHOBHOW U rae

kp=1- hrrdVsa
Iz-’qg_ﬁ'j:}l’Ho kLTE]. (36)

hir=0158:Bys 17 =015 o prr =09, (37)

E’M,LT ABNAETCS SKBMBANEHTOM KO3((PMUMEHTA PaBHOMEPHOrO MOMEHTHOMO HanpskeHus ans
NpOaONbHOIO U3rnba ¢ KpyvYeHnem.

Kz, Agff , Weff,» nWeff,z cooTBeTCTBYIOT yKazaHHOMY B 9.7.6.3.

Xinin SBNAETCH HaMMEHBbLIMM 3Ha4YeHueM u3 Xgn (no 9.7.2c), Xy wn Xz (Mo 9.7.4) 1 NoHWXaOLLMX

KO3(PMPULUMEHTOB, OTHOCALUMXCA K MNOTEPU  YCTOMYMBOCTM  (DOPMbl  MOMEPEYHOr0  CeYeHus u
N3rMbHO-KPYTUIBbHON hopme NoTepn YCTONYMBOCTW.

XIT 9BNgeTca NOHWXKaWMM  KOI(PADUUMEHTOM MpU  U3TMBHO-KPYTUNBHOW dopme notepu
ycTondmsocTh (cm. [3]).

Ay - npmvBedeHHass rmMbkocTb npu m3rmbHon copme notepu yctonmumsBocTw. lMpuBegeHHas AnvHa
MOXeT ObITb B3siTa Kak MakCUMaribHOe paccTosiHMe MeXAy y3namMmu KpenneHms 6anok.

OKBMBanNeHTHble paBHOMEpPHbIE KOIPDMPULMEHTBI MOMEHTOB BM,} , ﬁ’M,z " ﬁ’M,LT OOMXKHbI BbITb

nony4YeHbl COrMacHO PUCYHKY 25 B COOTBETCTBUM C 3MNIOPOM M3rnbaloLero MOMEHTa Mexay yanamu
KpenneHusi, kak ykasaHo B Tabnuue 8.

Tabnuua 8 - OkBMBaneHTHble KO3 PULNEHTLI MOMEHTOB

KoadhdpmumeHt MoMeHT OTHOCUTENBHO OceNn Kpennenue k ocu
E’M 3 Y-y Yy
BM z-z z-z
LB
Pag, LT vy zz

Ha npakTuke pacyeTHble COMpoTUBMEHUS B opmyrie MoryT ObiTb onpeferneHbl No pesynbTatam
UCMbITAHWI, KaK U3NOXEHO HUXE:

Agff -.f:y onpegeneHo B KayectBe COOCTBEHHOIO 3HAYEHUS COMPOTUBIEHMS, MOJTYYEHHOro B XoAe
ncnbiTaHM obpasua Ha cxaTne B cooTBeTCcTBMM C A.2.1.

W gt -f}- . ALT W off -fy onpefeneHo B KayecTBe COOCTBEHHOrO 3HaYeHWsi COMPOTMBIIEHMS,

MONMy4YeHHOro B XOA4E MCMNbITaHUA Ha u3rmb B cooTBeTCcTBUM C A.2.9 C NMPUMEHEHMEM COOTBETCTBYIOLLEWN
KOHUrypaumu.

Kiein A eff - f:y MOXET ObITb OnpefeneHo B KayecTBe COOCTBEHHOrO 3HayeHWsi COMPOTUBIEHNS,
MOMy4YeHHOro B XOA€E MCMbITAaHUA CTOMKN Ha CXXaTue B COOTBETCTBMM C A.2.3 unun nytTem pac4eToB Ha OCHOBE
ucnbiTaHMM 0B6pasLoB KOPOTKMX CTOeK Ha cxatue (cm. A.2.1) npu ycnoBuu, 4YTO OTCYTCTBYeT noTepsi
YCTOMYMBOCTU (POPMbI NONEPEYHOro ceveHust (cm. 9.7.2).
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Ontopa nsrnbarLLMx MOMEHTOB

OKBUBANEHTHLIN KO3MMULNEHT PpaBHOMEPHbIX

MOMEHTHbIX Haﬂpﬂ)l(eHVIVl |3M

MomeHTbI Ha koHLax 6anku

M ;Ill—’M-

Pif, w=1,8-07W

MomeHTbI BCneacTBue nonepeyHblX Harpy3oK B
OAHOW M0CKOCTH

Mo

P, =13

Pa. 0 =14

MoMeHTbI BcrneacTBne nonepeyHbix Harpy3ok B
0/[JHOW NMNOCKOCTU + MOMEHTbI Ha KOHLax 6anku

MM

M:

M;

M —

Bas =B Yo B )
= + —

M T PM oy T ML 0T PM

TOINbKO BCneacTeue 60KOBOI7I Harpyakm

MQ = |1T15K M|TOJ‘IbKO BCrneacTeme 60koBoM
Harpysku
|max M|,u,nﬂ AMKPE! M2TME AL
MOMEHTOE GE3 MZMEHEHMA 3HAKS

MM

|max M|+|mm M|npn HEMEHEHMM

ZHAK A INKPE METMES0WEY MOMEHTOE

PucyHok 25 - SkBMBaneHTHble KO3 MPULMEHTbI PABHOMEPHbBIX MOMEHTHBIX HaMpPs>KEHWN

9.7.6.5 U3rnb c oceBbIM pacTsKeHEM
9.7.6.5.1 PacTtaxeHne

lopsiyekaTaHble  3NeMeHThl,
cooTtBeTcTBUM C [2] (n.6.2.3).

paboTatowme

Ha pacTaxeHue,

HeobxoaMmo paccynTbiBatb B

XOJ'IOD,HO(*)ODMOBaHHbIe ANEeMEHThI, pa60Tarou.|,|/|e Ha pacTaxeHue, HeobxogMmo paccynTbiBatb B

cooTBeTCcTBMU C [3] (N.6.1.2).
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9.7.6.5.2 Co4veTaHume uarnba c oceBbIM pacTsHKEHNEM

Mpu couyeTaHnn nsrnba M OCEBOro pacTsXeHUst HeobxoanmMo obecnednTb BbINOMHEHUE CrieayoLLero
yCroBuUS:

N +My,3d +Mz,.5‘d <1

}"rf,Rd M-:y,Rd Mca,Rﬂ’ ’

(38)

roe M 5 n N 5 - pacyeTHble 3Ha4YeHUss MOMEHTa M pacTArMBalollero ycunmd, a Takke YCnoBus

COMpOTMBEHNSA onpeaeneHbl COOTBETCTBEHHO B 9.3.2 1 9.7.6.5.1.
Ecnn cnocobHoCTb BoOCnpuHMMaTh AeUCTBME M3rnbarowero MOMeHTa onpeaeneHa HenuHerHbIM
pac4eToMm, TO Heob6Xx0aAMMO NCNoMNb30BaTh POPMYNy B3aUMOLENCTBUS, MPUBEOEHHYIO B [2].

9.8 PacyeT CTbIKOBbIX COeAUHEeHUN CTOeK
CTblkOBblE COEQMHEHMS CTOEK HEOOXOOUMO paccyuTbiBaTb NMMOO aHaANMTUYECKMMU MeTodamu, nmbo
no peayrnbTatam UcnbiTaHui B cooTBeTCcTBUN C A.2.11.

a) [lns CTbIKOBbLIX COeQMHEHUI O0IMKHA ObITb M3BECTHA Kak MWUHUMYM TMPOYHOCTb Hanbonee cnaboro
N3 COEONHEHHbIX 3NIEMEHTOB, NIMOO OHM OOMKHbI BbITh paccuuTaHbl cornacHo ocesomMy ycunuio cxatmsa N g

n nsrmbatoero momeHTa M, Sd .

b) CTbikOBble COEOWHEHUS] OOIMKHbI ObiTb pacCcynTaHbl Tak, 4YTOObI Harpy3kuy, oceBoe Yycuiue,
nencreme nonepequVl cunbl U M3rMbaKrLLNA MOMEHT MOXHO OblNo nepeHecTn B Sq)(beKTVIBHbIe 4YacTtu
nornepevyHoro ce4yeHu.

c) Ecnu npu wucnbitaHmax (cm. A.2.11) XKeCTKOCTb M MOMEHT COMNPOTUBMAEHUA [ABYX CTOeK,
COEOUHEHHbIX CTbIKOBbIM COEANHEHNEM, PaBHbl NN BOonMbLLE XECTKOCTU 1 MOMEHTY CONpPOTUBIEHUS €OQNHON
CTOMKMN TakoOW e ANWHbl, TO B CTaTUYECKOM pacyeTe [AOMyCKaeTCs He y4vuTbiBaTb HanumyMe CTbIKOBOrO
COeaUHEHUS.

d) Ecnun npuMeHeHue CTbIKOBOro coegMHeHusa Bbi3blBaeT U3MEHEHNE TOYKU NPUNOXKEHUA Harpy3ku, 1o

npu pacyeTe HeOBXOANMO YYECTb COOTBETCTBYIOLLMIA SKCLEHTPUCUTET Mag: .

e) I'IpM ydyeTe WapHUPHO-CTbIKOBOINo coeanHeHnd B obuwen mogenu O0NyCKaeTCcAa NpoBepATb TOJIbKO
0OCeBYH NMPOYHOCTb U nencrene nonepeHHon cunbl 6e3 NnpoBEPKU N3rnbHom n prTVIJ'IbHOl7I XXEeCTKOCTW.

CTblkOBOE coeauHeHME paccynTbiBakOT COrnacHo:

NSd +Mecc +Mj,3ﬂ' =1

‘qspfy T M.sp £ b B (39)
roe
1 I’ﬂﬁ' . Tx

X onpenenseTca B cooTBeTCTBUN C 9.7.4;

Ag_!ﬁ' - nnowagb Sd)(beKTMBHOFO nonepeYvyHoro ce4yeHusa Hanbonee crnaboro aNemeHTa;

Wegff - 0CeBOM MOMEHT comnpoTuBeHns adeKTUBHOrO NonepeyHoro ceyeHns Hanbonee cnaboro
anemMeHTa npu n3rube;

X - pacCTodHne mexny TOYKOWM M3rnda n CTbIKOBLIM COeAMHEHNEM UMK KpOHLIJTeI7IHOM Oanku;




FOCT P 56567-2015 (EH 15512:2009) Ctennaxu cbopHo-pa3bopHble. Hopmbl pacyeTa
lpumeHsiemcsi ¢ 01.07.2016
Crtpanuua 59

{ - NnpuBeaeHHan anuHa;
Asp - 4yncTas nnowafb NoNepeyHoro CEeYEHMs! CTLIKOBOTO 3NEMEHTA;
Msp - MOMEHT CONPOTUBMEHNS CTLIKOBOTO 3IEMEHTa;

Mgz - MOMEHT, BO3HMKAIOLWNIA B pe3ynbTate Halminm4na SKCUEHTPUCUTETOB.

3Ha4YeHUs BHYTPEHHMX YCUITUA N MOMEHTOB OOMKHblI OpaTtbcs He MeHee 10% MOMeHTa Harpysku
Hambornee cnaboro ce4yeHust oTHocuMTeNbHO 06enx ocen n 1,5% HoMMHaNbBHOWM Harpyskn Hanbonee cnaboro
ceveHusi B HanpaBrneHusix obeux ocel. Ecnm cTbikoBoe coeguHeHve sIBNSieTCst LWapHUPHBLIM, TO Mpu
pacyeTax MOMEHT OTHOCUTESIbHO COOTBETCTBYHIOLLMX OCEN HE YYUTLIBAIOT.

9.9 PacuyeT nognsATHUKOB
9.9.1 OCHOBHbI€ NONOXeHuUs

Kaxxgas ctonka gormkHa BbITb MpUKpenneHa K NognsaTHUKY.

I'IpM pacyeTax HeobxoaMMo NpoBOAUTb MPOBEPKY NMPOYHOCTU NOAMNATHUKOB, KOHTAKTHOro AaBlieHNA U
adHKEPHbIX 6onToB.

PacuyeT KOHTaKTHOro AaBneHus U MOANATHUKA MOXET MPOBOAUTBHCA MO BO3AENCTBUIO HOPMAarbHOMO
ycunus. JJonyckaeTcs He yuYuTbiBaTb BO3HWUKAIOLLME MOMEHTbI.
MpumeyaHue - CoegmHeHne NoANATHUKA C NONOM OObLIYHO NoaBepraeTcst cxaTuo n nsrudy. MNMpu atom

KO3(PPULMEHT KecTkocTn coeanHenns C floor OMNpeaensieTcs B COOTBETCTBUM C A.2.7, BnusiHMe

narmbarowero MomMeHTa npn 3TOM YXe Y4YTEeHO. I'Ipm pacyeTax noaAnATHUKOB Heob6xoaumo npoBoOaAUTb
npoBepPKy DEeNCTBUS TONbKO BEPTUKalbHOIo yCUnma cxxatus.

9.9.2 3cphekTBHAA nnowanb NOANATHUKOB A pgas

Mpu pacyeTe noanATHWKa nNoA AEWCTBUMEM OCEBOW CuUIbl, OEWCTBYIOWEN BepTUKanbHO, BIMSHWE
BO3HMKAIOWMX MOMEHTOB He Yy4yuTbiBaeTCs, [faBrneHne Ha JddeKTuBHyO nnowadp noansaTHMKa
pacnpegenseTca paBHoMepHO. Ha pucyHke 26 addekTmBHas nnowanb 3aTeMHeHa.

g = ﬁ-':':' f_}l
vai" ! (41)

roe th - TONWMHA NOANATHUKA;

.Jf:}l - npegen Tekyvyectn martepuana noanAaATHUKaA;

f,i" - pacyeTHas MPOYHOCTb MaTepuara nosa gss KOHTakTHoro gaernenus (cm. 9.10).
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= =

(] L

|I"'-H-I

=

€ - paccTosiHMe, onpegensollee 3 dekTNBHYIO Nnowanb NoOANATHUKA
PucyHok 26 - OdpdekTnBHasn nnowlaab Anst pacyeTa NoAnATHUKA

B Tex cnyyadax, Korga pacctodaHue OT MOBEepPXHOCTU CTOWKN [0 Kpada noanATHMKa MeHblle e,
Heob6XxoOMMO MCMOoNb30BaTb MOHMXKEHHOE 3HAYEHNE e, paBHOE PacCTOAHUIO OT CTOVIKM 80 Kpasa nogndaTHUKa.

PacuyeTHoe cxumarowee ycunune ot CTOWKWN Ha ypoBHe noanAaTHUKa V 5 [OOIMKHO YOOBETBOPATb
COOTHOLUEHNIO:

V.‘i'ri Efjﬂba.s , (42)

roe Abgs - abpekTUBHAs Nnowaab NoanAaTHUKa B COOTBETCTBUU C PUCYHKOM 26;

fj - onpepgensietca B cootseTcTBmm ¢ 9.10.1.

9.10 MaTepumansl nona
9.10.1 BeToHHbIe nonbl

I'IpM pacyeTe noaAnATHMKa MPO4YHOCTb GeToHa ans onpeneneHna KOHTakKTHOro gaBlieHus .J{il' MOXeT

6a3MDOBaTbCﬂ Ha NpO4YHOCTU _f:j: TakKnm o6pa30M, YTO!:

Jex
= o5tk
i )

roe Jek - NPOYHOCTb Ha cxaTve Anst GeToHa;
Y, =1,5 (4acTHbIN KO3 PULMEHT HAAEXKHOCTU NO MaTepuany ans 6eToHa).

B Tex crniyyasx, korga Mapka 6eToHa, M3 KOTOPOro M3roTOBMEHbl MOSbl, HEM3BECTHA, HEOOXOOUMO
ncnonb3oBaTh kracc npoyHocTn 20/25 B cootBeTCcTBUM C [10], 418 KOTOPOro:

For =20 HiMm 2.

[na onpegenennsa dakTMyYeckon MNpoYyHOCTM OeToHa OonyckaeTcs NpoBeAeHMEe OOMOSIHUTENbHbIX
MCMNbITAHUN.
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9.10.2 MNonbl Ha OCHOBE BUTYMHbIX MaTepuanoB

3Ha4veHuns OonyctumMoro oJIroCpoYHOro HanpsaxXeHud j:g ana nofioB Ha OcCHOBe 6VITyMHbIX

MaTepuanos npueeeHsl B Tabnuue 9. [ina kaxgoro marepvana npuBoanTCAa ABa 3HaveHus. Heobxoanmo
ncnonb3oBaTb HaMMeHblUee U3 ABYX, ecrnv matepuan He MoXeT ObiTb MAEHTUUUMPOBAH Haanexallum
obpasom. B cnyvyae TOYHOro onpegeneHvns napaMeTpoB MaTepuarna [ornycKaeTcs Mcnonb3oBaTb 6onbluee
3HaveHue.

B Tex cny4dadx, Korga mMapka martepuana, M3 KOTOpPpOro MU3roTtoBlieHbl MoJibl, M3BeCTHa OOCTOBEPHO,
AonyckaeTca ncnosnb3oBaTb OonblUMe 3Ha4YeHus AonyctuMoro goJiroCpo4YHOIro Hanpsa>XeHna _J{: .

CooTHoLlleHne MeXxay pacyeTHbIM  HanpaxeHnem And npenesibHoro  CoCTtoAHuA HecyLu,el7|

cnocoBHocTn fj M 0onyCctuMbliM OONTTOCPOYHbIM HanpsaXxXeHnem j:g BbIrMAOQUT cnegyrwnm o6pa30M:

fi=157 . (44)
,D,aHHble, YKa3aHHbleé B Ta6J'IV|L|,e 9, OTHOCATCA K A0OnyCTUMOMY KOHTAKTHOMY [OaBJiEHUK Ha
NOBEPXHOCTU Nona n npegHasHavYeHbl And MCnosib3o0BaHUA npu pacyeTe NoaAnATHUKOB.

Ons noboro TMna nofioB Ha OCHOBE 6VITyMHbIX mMartepuanoB coegnHeHune noanATHUKa C NnoJioM
HeobxoaMmo paccmaTpumBaTb Kak LLapHUPHOE.

MpumeyvaHne - KoHCTPyKUUSI nona BOCMPUHUMAET Harpysky OT MOANSATHUKA BCEMM CYLLECTBYOLLUMU
CrosiMu.

Tabnuua 9 - [lonyCTuMble KOHTAKTHbIE AaBMNEHWs ANsi NONIOB HAa OCHOBE BUTYMHbIX MaTtepurarnos

Tun nona
fg , Himm 4
pynna BepxHuii cnon HwxHee BepxHee
3Ha4yeHune 3HayeHune
opsaumn CrtaHpapTHbI acanbTobeToH 0,3 0,8
BUTYMNHU3MPOBAHHbIN
acdanbT
ActanbTobeToH ¢ 0,3 0,8
nonvmepmMoanunpoBaHHbIM
CBSI3YIOLLMM PacTBOPOM
Openvpytowmn achanbTo6eToH, 0,3 0,8
o6oraLleHHbI NECKOM/LEMEHTHbIM
pacTBOpOM
LLle6eHo4HO-MacTNYHasA CMeChb 0,3 0,8
AcdanbToBas amynbcusa  |AcdanstoBas IMynbCUsA + LEMEHT + 0,3 4,0
3anonHnTenb
XonogHbin acdansT Ha OTKpbITaa CTPYKTypa, HEBbICOKAA 0,3 -
ocHoBe buTtyma YCTON4YMBOCTb
AcdanbToBasi MacTuka TepmononacTU4HbIv U BA3KOYNpPYrun 0,3 -

MpumevaHne 1 - 3HadveHus, npuBedeHHble B Tabnuvue 9, OTHOCATCS K BEpXHEW MOBEPXHOCTU U
OeNCTBUTENbHBI AN Temnepatyp Huxke 25°C Ha ypoBHe nona.

I'Ipmmeanme 2 - Ncnonb3oBaTb HWXHEe 3Ha4veHue J{: npn OTCYTCTBUU BO3MOXHOCTWU onpenenntb

maTtepuan nona. Heobxoanmo ncnonb3oBaTtb BepxHee 3Ha4yeHne J{: npn N3BECTHOM MaTepuane nona.




FOCT P 56567-2015 (EH 15512:2009) Ctennaxu cbopHo-pa3bopHble. Hopmbl pacyeTa
lpumeHsiemcsi ¢ 01.07.2016
CTtpaHuua 62

9.10.3 Npouune maTtepuansi nona

B cnyyae npumeHeHus NOMOB U3 OpYyrMx maTepuanoB HeOOXoAMMO MOMb30BaTbCS peKkoMeHAaumsMum
noctaBLLMKa MaTepuana nona C Yy4eTOM MPOYHOCTU Ha pasgaenveaHue. [pu oueHke HopMaTUBHOW
NPOYHOCTU MaTepuana HeoOXO4MMO YAENUTb AOMKHOE BHUMAHWE BO3MOXHOMY MOSIBIIEHUIO MON3Y4eCTU U
BMMSHUIO TeMnepaTyp Ha noBefdeHue MaTepuana. Heobxoammo Takke yAensaTb BHUMaHWE BCEM CIOSIM
nona, XxapakTepUCTMKM KOTOPbIX MOTYT NMOBMUSATbL Ha NoBeAeHME NOANATHMKA.

9.10.4 PacueT KpenneHusa ctennaxeun K nony
PacueTHble ycunusa B KpenneHusx K MNony OOIpkHbl ObiTb paccumTaHbl C y4eToMm Hambonee
HebnaronpuMATHOrO COYETaHWsI Harpy3oKk B MpegenlbHOM COCTOSIHMM HEeCyLlen CMoCcOBHOCTU, a aHKepHble

©60onTbl JOMKHbI BbITb paccunTaHbl B cooTBETCTBUM C [11].

Kaxxgoe kpenneHue CTOMKM K NOony OOIMKHO BOCMPMHMMATbL HOpMaTuMBHOE ycunue B pasmepe 3 kH Ha
BblpbiBaHMe (pacTsxeHne) n 5 kH Ha casur (cpes).

MpumedaHne - [ns KpenneHust cTennaxen K MNOMy CYLECTBEHHbIMU SIBASOTCA cneayowme
napameTpbl:

a) TonwwmHa Hecyulero 6eTOHHOro nona (OONOMHUTENbHLIN BblpaBHUBAKOLWNIA BEPXHUI CrOW Ha
MPOYHOCTb KPENeHUst He BNUSET);

b) kauecTBO 6€TOHa;

C) UHTEHCUBHOCTb apMMPOBAaHWSA B BEPXHEWN YacTn 6ETOHHON NMWTbI;

d) HaxoxgeHne MecTa KpenneHus K nosy B CXaTon Unm pacTaHyTon 30He BETOHHOW MNUThI;

€) paccTosiHMe mexay ToYKaMu KpenneHus;

f) paccTosiHMe Mexay MecToM KpenneHus n kpaem 6eTOHHON NAWTb;

g) pasHuua Mexay pasMepoM OTBEPCTUSI B ONMOPHON MAUTE U AMamMeTPOM aHKepHoro 6onra.

Mpn pa3melwieHnn GETOHHOW MAUTbI HEMOCPEACTBEHHO Ha 3eMMSHOM OCHOBaHWMM (MON MO FPYHTY)

BEepXHAA 4YaCTb Takou NAnTbl paccmaTpmBaeTCA Kak cxaTtas.

9.11 PacueT MexpaMHbIX CBA3eWn
B OBOVHbIX psigax cTennaxen HeobxoamMMo obecneuntb Kak MMHUMYM ABE MEXpaMHble CBA3W MeXay
Ka>koom napowvi cocegHux ctoek (CM. pucyHok 2). OHM JOMKHBI pasMelLaTtbCs B y3nax KpenreHus packocoB
pam ¥ GblTb paccTaBrneHbl kak MOXHO Aanblue Apyr oT Apyra. lMpu HanmuMyuu CTbIKOBOTO COeAMHEHWS
HeobxoamMmo obecneunTb YCTaAHOBKY [OMOMHUTENbHOW MeXpamHoW cBa3n. Kak npaBuno, HWXHSAS
MeXpamHas CBA3b JOSKHA pacnonaratbCs Ha YPOBHE HIDKHErO y3na packoCHOWM CUCTEMbl PpaMbl.

Kaxpas MeXpaMHaaA CBA3b [AOOJDKHaA BblAEpPXUBaATb TOPU3OHTAlIbHYKO HArpy3ky, 3KBMBalleHTHYHO
Harpyske npu pasmMmeLlleHunin rpysa.

PacueT MexpaMHbIX CBA3eN JOMKEH yYuTbIBaTh AENCTBYIOLMNE, B TOM YUCHe CriydarHble, YCUnms.

10 CtaTuyeckui pacuyet cTennaxen

10.1 OcHOBHbIe NONOXeHus
10.1.1 OcHOBHbI€ NONOXeHus

PacueTt crennaxein crnedyeT nNpoBoAuTb B ABa 3tanma. Ha nepBom aTane MpOBOASAT CTATUYECKUN
pacyeT KOHCTPYKUMU B LEMsX OnpedeneHus pacnpenenieHnsi BHYTPEHHWX YCUNMIA U nepemelleHnid. Ha
BTOpPOM 3Tarne HeoGXoAMMO OCYLLECTBMSATb MPOBEPKY MPOYHOCTM, KECTKOCTU U YCTOMYMBOCTU OTAENbHbIX
9MTEMEHTOB KOHCTPYKLUMWU (Ha HanMume B HUX [OCTATOYHOIO COMPOTMBIIEHUSI) B MPeAerbHOM COCTOSIHWM
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HecyLei CnocoBHOCTU U BO U3bexaHue pas3BUTUSI HeAOMNyCTUMbIX AedbopMaumii B NpeaenbHOM COCTOSHUM
3KCMyaTauMoHHON NPUrO4HOCTH.

[na ctatnyeckoro pacdeta He0bBXOAMMO UCNONBb30BaTh LIEHTP TAXKECTU NOMEPEYHOro ceveHnsa 6pyTTo
UnNu penyuMpoBaHHOrO MNOMEPEYHOr0 CeYeHUs, reomeTpuyeckue CBOWCTBA KOTOPbIX WCMONb3YyTCA B
JanbHenwem.

MannetHble cTennaxu OObIMHO W3roTaBnMBalOT M3  XONOAHOMOPMOBAaHHbLIX npodunen. [Ons
cTennaxew MCMonb3ylT NUHENHble MEeTOAbl CTaTumyeckoro pacyeta. [lpm aTom B pacuyeTax coeguHeHuin
OOMyCKaeTCsl y4uTbiBaTb WX HENUHENHOe MnoBedEeHMEe MpU YCIOBMM, 4YTO MCMofb3yemas HennHenHas
XapaKTepucTka OCHOBaHa Ha pes3ynbTaTax WCMNbITaHWWA, KOTOpble MMEKT COOTBETCTBYHLUMA OManas3oH
yrrnoB MOBOpPOTA.

Tarke gonyckaeTcs WCMONb30BaTb (PU3MYECKM HEMMHEWHBIA pacyeT, €CnM CEYeHUusl, B KOTOPbIX
HabniogatTca nractvdeckne gedopmaunn, yOOBNEeTBOPSOT KPUTEPUAM, M3NoXeHHbIM B [2] n [3] ons
HENUHENHOro pacyeTa, a Takke yCnoBUAM OONTOBEYHOCTHU.

10.1.2 NMnockocTHOM aHanNu3

ManneTHbIn cTennax npeacTaBnaeT cobov NPOCTPaHCTBEHHYIO KOHCTPYKLMIO, ANS  YNPOLeHus
CTaTMYecKoro pacyeTa KOTOpPOW [OMnyckaeTCcs paccmaTpuBaTb CTennaX Kak Habop Mmockux pam,
pacnonoXeHHbIX B BepTUKarnbHbIX MMAOCKOCTAX MapanfenbHO M NeprneHaVKyNnspHO npoxogamM, a Takke B
FOPU3OHTanNbHOW MIIOCKOCTK, KaXAdyl W3 KOTOPbIX pacCcMaTpuBalOT Kak He3aBUCHUMbIA DYHKLWOHAMbHbIV
aneMeHT. [lonyckaeTcs He yuuTbiBaTb HECOBEpLUEHCTBA OAHOM NIIOCKOCTM NPpW NPOBEAEHWM CTaTU4ecKoro
pacyeTa Apyrov nnockoctu. MNpun 3ToM Npu pacyeTe aneMeHTa HeobxoaMMO y4yecTb BO3AENCTBUS B O4HOM
MMOCKOCTW, BIUSIOWLME Ha NOBedeHWe B [PYro C MWCMOMb30BaHWEM COOTBETCTBYHOLMX YpaBHEHWUN
B3anUMOeNCTBuUS.

PacuyeT moxeT OblTb OCHOBaH Ha NOAPOOHOM MPOCTPAHCTBEHHOM aHanuse B cootsetcTeum ¢ 10.1.3.

[aHHbIN pa3gen pacnpoCTpaHSeTCs Kak Ha CTENMaXu ¢ KPeCTOBbIMM packoCamMm XXeCTKOCTU, TaK U Ha
ctennaxu 6e3 Takmx packocos B cOOTBETCTBMM € 5.1.2 1 5.1.3.

10.1.3 YcoBepLweHCTBOBaHHbIMA NPOCTPAHCTBEHHbIN aHanus3

CraTunuecknii aHanma gormkeH 6asmpoBaTbecs Ha NOAPOOHOM NPOCTPAHCTBEHHOM KOHEYHOIEMEHTHOM
HeNnVHeMHOM aHanuse, NOJIHOCTLIO yYMTbIBaloOLLEM Bce TpeboBaHus HacToswero ctaHgapTa. Mcnonb3yemas
MeToauKa AoMmKkHa cooTBeTcTBoBath [2] [n.5.3.2 (11)].

AHanus cnegyeT NpoBOAMTL MO CReaywmM napameTpam:

a) O6wwmm HecoBepLUeHCTBaM Kak B X-, Tak U B Y-HarnpaBneHuu.

b) HecoBepweHcTBam anemeHTa (M3HAYanbHO W3OMHYTble 3NIEMEHTbI) OOJPKHbI COOTBETCTBOBATb
ykasaHHbIM B [2] [n.5.3.2 (11)]. MNMpw onpegenexHmmn KpMBoW NpogosibHOro n3rmba no pesynbratam UcnbiTaHWN

(8 cootBetcTBUM C A.2.3), 3HayeHWe EiT OOMKHO ONpedensitbCs NO KPUBOW, annpOKCMMMPYHOLLEN
pe3ynbTaTbl UCMbITAHWUNA.

C) 3KcueHTpUcuTeTaM B COeaMHEHMAX (Mpu HeobxogumocTw).
d) MNMoTepe ycTonumBoCTM OOPMbI CEYEHMS.
€) N3rubHo-KpyTUIbHOM NOTEPU YCTONYNBOCTM SNIEMEHTOB.

f) BosgencTtBuio pgennaHauun nNpuv  KPYTUNBHOW OpME MOTepu YCTOMYMBOCTU, KpPyYEeHUM U
3KCLIEHTpUCUTETA LieHTpa narmnba.

I'Ipvl YTO4YHEHHOM pac4yeTe He Y4YUTbIBAaeTCA MeCTHad notepsa yCTOI7ILIVIBOCTI/| anemMeHTa, T.e.

MOHMXKaLWMIN KO PUUMEHT K.=1 (N0 HANPSKEHUAM NOTEPU YCTONYMBOCTHM).

10.2 Npouenypa pacyeta
10.2.1 Bo3pnencTBus
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10.2.1.1 OCHOBHbIE NOMNOXEHUS

PacuyeT KOHCTpYKUUKN CTennaxemn NnpoBOAAT C y4eTOM BO3AENCTBMI, ONNCaHHbIX B pa3gene 6.

10.2.1.2 Pac4yeTHble 3HaYeHus

PacyeTHOe 3HayeHue BO3AENCTBMS Kak B MpedenbHOM COCTOSHMM Hecyllenh CnOCOBHOCTW, Tak U
npeaensHOM COCTOSHUM 3KCMMyaTauuMoOHHOW MPUrogHOCTU [OIMKHO OblTb MOMYYEHO NyTeM YMHOXEHUsI
BO30ENCTBMIA Ha KO3IMPUUMEHTbI Harpy3kn, ykasaHHble B 7.4, N KOIPMPUUMEHTbI COYeTaHWnd, YkasdaHHble B
72n7.3.

10.2.2 AnropmuTM pacyeTa

10.2.2.1 OCHOBHbIE NOMNOXEHUS

AHanuns ctennaxen OOIMKEH NPOBOAUTLCHA CHayana B X-HanpaeneHun, a 3aTem B Y-HanpasreHuu.
Mpwn pacueTe cToEK yCMnusa, Nnonyyaemble B pe3ynbTaTe NpoBeAeHNs ABYX AaHHbIX aHaNu30B, A0MKHbI OblTh
ob6beavHeHbl ¢ NoMoLblo hopmyn B3aMMOAencTBus, npusedeHHbix B 9.7. poune anemeHTbl crnegyet
paccuynTbiBaTb HA OCHOBE aHanm3a pambl B KaKOW-nnbo 13 NroCcKoCTEN.

lMpumeyaHwue - PacyeT cToek Nnogpa3yMeBaeT COMETAHNE OCEBOM HArpy3ku (BKIOYatoLLEN Harpy3ky oT
XpaHUMbIX MaTepuanoB M YBEMNWYMBAILLYIOCS 3a CYeT JoObIX AOMOMHUTENbHBLIX OCEBbIX HArpy3ok) C
n3rnbarLLMMm MOMEHTAMMN OTHOCUTENbHO 06enx ocer cedeHusd. B cooTBeTcTBumM ¢ 5.3.2 OTKINOHEHWsI OT
BEPTUKANBHOM MMIOCKOCTU M Harpy3ku npyv pasMelleHun MOryT YYWUTbIBAaTbCs B OOHOM HanpaBneHun
OLHOBPEMEHHO.

10.2.2.2 KomBuHaLumu Harpy3ok Ans aHanuaa B X-HanpasneHuu

KoHCTpykumsi  gorkHa OblTb  paccumtaHa B X-HanpaeneHwud npu  AENCTBUMM  Criedyowmnx
KOMOMHUPOBAHHbLIX Harpy3ok:

a) COOCTBEHHbIV BEC KOHCTPYKLMU, BKIOYAs NOCTOSIHHbIE HArpya3ku;

b) BpemeHHas Harpyska oT WTabenupytoLen TEXHUKK;

C) BpeMeHHasi Harpy3ka Ha nepexofbl Unu nosel;

d) BO34encTBUSA, BO3HUKaOLWME BCNECTBUE HECOBEPLUEHCTB B X-HanpaBneHuu;

€) BpeMeHHasl Harpyska OT XpaHMMbIX MaTepuanos. [pyn yyeTe BpEMEHHOW Harpy3kn OT XpaHUMbIX
MaTepuanos HeobxooMMO pPacCMOTpPEeTb HavMeHee GnaronpuATHYHO CXEMY HarpyXeHusi Ons Kaxaoro v3
cneayroLnx KpUTEpPUEB:

- obLwas ycTon4mBoCTb B X-HanpaBneHuu;

- n3rub n noTeps yCTOWYNBOCTU CTOEK;

- Npormbbl 6anok 1 narudatoLne MOMeHTbl CeEpeanHbl NPoNeTa;

- MOMEHTbI B cOeAMHEeHUsIX Banok Co CToMKaMW.

[Ona oueHkn obuwen ycToMmuMBOCTM B X-HanpaBreHMM HeobXoOauMO paccMaTpuBaTtb MOSTHOCTbLIO
Harpy>XeHHy KOHCTPYKLMIO C BO3OENCTBUSMU, BO3HUKAKOLWUMN BCNeOCTBME HECOBEPLUEHCTB, KaK yKa3aHo B
5.3.

Mpu pacyeTe cTOek HeOOXOOMMO paccmaTpuBaTb Crlyval MONIHOrO HarpyxeHusl, a Takke crnydan
Harpy>xeHnst Mo MpuUBELEHHbIM Hke cxemam. [lpy pacuyeTax cTennaxa MOXeT ObiTb [A0CTAaTO4YHO
paccMOTPEHUS CXEeMbl Harpy>XeHusi B Buae MofHOCTbIO Harpy>eHHON KOHCTPYKLMUK, 3a UCKMOYEHNEM OHOM
HeHarpy>XeHHoW napbl 6anok B cpefHen 4acTu KOHCTPYKUMM CTennaxa Ha HWXHEM YypOBHEe (CM. PUCYHOK
27a). B ctennaxax ¢ KpecTOBbIMM packocamun XeCTKOCTU HeobXoAMMO pacCMOTPETb CXEMY HarpyXeHwus,

BbI3bIBalOLLYIO0 KPUBU3HY CTOEK B O4HOM HanpaBfeHun, Kak MokasaHo Ha puUcyHke 27b.

MpumeyaHune 1 - MNpu HaxoXOEHUN HWXKHEN Oanku BIM3KO K YPOBHIO Mofla HEOOXOAUMO paccMOTpeTb
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BapMaHT CXeMbl Harpy>XeHusi B COOTBETCTBUM C PUCYHKOM 27¢C.

MpumeyaHune 2 - [JaHHbIA aHanM3 3aBblllaeT OCHOBHbIE OCEBbIE HArpy3kn u nsrnbarome MOMEHTHI,
JencTByloliMe Ha cTorku B X-HanpasneHuu. [JonyckaeTcs MPUMEHSTb NUHEWHbIM aHanu3 Ans pacyeta
BapuMaHTOB CXeM HarpyXeHuwst B TeX Cny4vasix, Korga AaHHble pes3ynbTaTbl COYEeTalTCA C pesynbTratamu
HENUHEHOro aHanu3a npu yCrioBUM NofTHOO HarpyXeHusl.
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PI/IcyHOK 27c¢ - JononHuTenbHas cxema Harpy>xeHua npun HaxoxgeHumn HWXHen 6anku Bosne YPOBHA nona

PucyHok 27 - CxeMbl Harpy>xeHust ansa pacyeta B X-HanpaBneHum
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10.2.2.3 CoueTaHusi Harpy3ok ang pacyeTa B Y-HanpaBrieHuu

KoHcTpykuust gomkHa ObiTe paccyvMTaHa B Y-HanpaBneHun ang cneayowmnx KOMOMHauni Harpy3ok.
a) cOBCTBEHHbBIN BEC KOHCTPYKLMM, BKMOYAs NOCTOSIHHbIE HArpy3ku;

b) BpemMeHHasa Harpyska oT XpaHuMbIX MaTepuarnos;

C) BpeMeHHasi Harpy3ka Ha nepexonbl Unu norel;

d) BpemMeHHas Harpyska OT LTabenvpylolwen TEXHUKU (Hampumep, Harpys3ku npu pasMeLleHun B
cooTtBeTCcTBMM C 6.3.3 1 6.3.4);

€) BO34eNCTBNS, BO3HMKaIOLLMEe BCIEACTBUE HECOBEPLLEHCTB B Y-HanpaBneHum.
MpumeyaHune 1 - PaccMoOTpeHME CXeM Harpy>XeHus Ans AaHHbIX CoYeTaHui Harpy3ok He TpebyeTca.

MpumeyaHne 2 - Harpyskm oT wTabenupylowen TEXHUKM OObIMHO BO3HWMKAKT NO FOPU3OHTanNu B
Y-HanpasneHuu.

MpumeyaHue 3 - [laHHbIA aHann3 3aBblllaeT M3rnbaroLme MOMEHTbI U BTOPUYHLIE OCEBbIE HArpy3ku B
CTOMKaXx.

10.2.2.4 [JonycTUMbl€ OTKMOHEHUSI OT BEPTUKArbHOM MIOCKOCTM B X-HanpasneHum

ONsi KOHCTPYKUUKN BbICOTOW h OTKNOHEHMEe OT BEPTUKANbHOW MIIOCKOCTU MOMIHOCTLIO Harpy>XeHHOro
cTennaxa C y4yeToM BO3AENCTBMI, BO3HUKAKOLMX BCMEACTBME HECOBEPLUEHCTB, YKa3aHHbIX B 5.3 (HO He
Harpys3oK npu pasMmeLLeHnn, ykasaHHbiX B 6.3.4.3), 4OMKHO ObiTb MEHbLUE, YeM OOMNYCTMMbIE OTKITOHEHUST OT
BEPTUMKaNbHOWM NNOCKOCTU AN NPEeAernibHOro COCTOSHUA 9KCMyaTauuoHHON NPUrogHOCTU, ONPEeaeneHHoro B
11.2.

Mpu HeobxogumocTn nposedeHus knaccudukaumm pam B cootBetctBum ¢ 10.3.3 B pacuete
HeoOX04MMO yUNTbIBaTh HENMHENHbIE 3 dEKTDI.

10.2.3 PacueT cTennaxen ¢ KpeCToBbIMU packocamMu 1M 6e3 HUX B X-HanpaBrieHuu

YcTtomumBocTb B X-HanpaBneHuu [JormkHa ObiTb MoATBepXkAeHa pacyeToM, YYMTbIBalOLMM
creayrowme cakTopbl:

a) gecrtabunusvpyloliee BO3OENCTBME OCEBbIX CXMMAIOLLMX HArpy3oK Ha CTOWKM (reoMeTpudeckas
HENUHENHOCTb);

b) MOMEHTHO-NOBOPOTHBIE XapaKTEPUCTUKM COeANHEHMS Bankn co CTONKOMW;

C) MOMEHTHO-MOBOPOTHbLIE XapaKTEePUCTUKN COeAMHEHUSA CTOWKM cTennaxa ¢ nosom;
d) XeCTKOCTb pacKOCHOW CUCTEMbI U Y3M0B pambl K AEACTBUIO NONepeyHon CUnbl;

€) MOMEHTHO-NOBOPOTHbIE XapaKTEPUCTUKN CTbIKOBbIX COEAUHEHUI CTOEK;

f) Bo3gencTBuMsA, BO3HMKalLWMEe B pe3ynbTaTe HanuMuns HECOBEPLUEHCTB B X-HanpasrieHuu, Kak
yKkasaHo B 5.3.

>KecTkoCcTb packoCHOM cuUCTEMbl U y3MOB pamMbl MpU OEWCTBUM MOMEPEYHOW CuMbl HEoBXooumo
onpefenaTb nNyTeM nNPOBEAEHUS WCMbITAHUSA, aHanormyHoro onucaHHoMmy B A.2.8, MOCKOMbKy AaHHoe
3Ha4yeHve paccumTaTb 3aTPyAHUTENBHO.

I'Ipmmeanme 1 - Packocsbl pamMbl obecneunBaloT OOMNONHUTESNbHbIE OCEBbIE ycnnma B CMEXHbIX
CTOMKax paMbl, KOTOpPblE OO0JTKHbI pacCMaTpmnBaTbCA NpPU pacyeTe JaHHbIX 3N1EMEHTOB.

MpumeyvaHue 2 - FopU3oHTanbHbIE KPECTOBbLIE PACKOChl XXECTKOCTU Takke nepeaaroT ropu3oHTarbHbIe
Harpy3ku B X-HamnpaBrieHuM B MIIOCKOCTb BEPTUKANBbHOIO KPECTOBOMO Packoca KEeCTKOCTU U TakuM obpasom
obecrneymBatoT OOMOMHUTENbHOE OCEBOE YCUIME Ha COCEAHME CTOWKM, KOTOPOE HeobXOAUMO y4uTbIBaTb
npu pacyeTe AaHHbIX 31EMEHTOB.
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MpumeyaHne 3 - OnucaHHble B nNpuMeYaHusax 1 M 2 BapumaHTbl y4duTbiBalOTCH, obecneymBas
BO3MOXHOCTb paMbl C KPECTOBbIMU PAacKOCaMMn XECTKOCTU (PYHKUMOHMPOBATb B KayeCTBE BEPTUKAIIbHOIO
packoca XeCTKOCTH.

MpumeyaHune 4 - CTennaxu MOryT MpUKPENnSaTbCA B X-HanpaBfneHuu K afeMeHTaMm CTPOUTENbHbIX
KOHCTPYKLMIA 30aHUI U COOPYXeHUN (CM. 7.7). B Takom cnyvae npu pacyete Heo6x0AMMO yunTbIBaTb ycunme
N XECTKOCTb COeANHUTENbHbIX 3NIEMEHTOB N 3NIEMEHTOB CTPOUTENbHbIX KOHCTPYKUMIA 34aHWUIN U COOPYXKEHUN.

MpumeyaHne 5 - TlMpu MCNOMb3OBaAHUM pacyYeTHbIX CXeM, MoKasaHHbIX Ha pucyHkax 28, 29,
narmbaroLme MOMEHTbI B KPOHLUTEMHAX U Topuax 6anok JonyckaeTcs KOppeKkTMpoBaTb C YH4ETOM TOSILLMHBI
CTOEK.

TunoBble pacyeTHblE CXeMbI NMoKa3aHbl Ha pucyHkax 28 n 29.
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28a — CTennam G283 ¥pecTOBLI PACKOC OB ¥EL TROLTH, 28k — JKBMBANSHTHAA CUCTEMA HErDYREHWA
WRMERLLIAE Mo MOOHOE OTHNOHEHKE OnA cTenna=a 083 KpecTOBRIY PACKOD0E MECTHOCTH

OT BERTWKANEHOA NNOCKOCTH ]

PucyHok 28 - PacueTHas cxema KOHCTPYKLMM cTennaxa 6e3 KpecToBbIX paCKOCOB XXECTKOCTM A1 OLIEHKU
YyCTOMYMBOCTU B X-HanpasreHuu
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28 — Crennax ¢ KpECTOBLIMA PACKOCAMIN MECTHOLTHA, 200 — 3xaMBansHTHEA creTeMa Harpy+#eHWA gne CTennaxda c
MMEHILL A 1 X20HOE OTENOHEHWE OT BEIJ_.-HEJ'I:HEII-H KPECTOBLIMKM PACKOCAMI WECTHOCTH

NNOCKOCTH o

PucyHok 29 - PacueTHas cxema KOHCTPYKLMUN CTeNnaxa ¢ KpeCTOBbIMU PACKOCAMU XXECTKOCTM A1 OLIEHKM
YCTOMYMBOCTU B X-HanpaBneHuu
10.2.4 MOMEHTHO-NOBOPOTHbIEe XapaKTePUCTUKN KPOHLUTEMHOB 6anok

MOMEHTHO-NOBOPOTHLIE XapPaKTEPUCTUKN KPOHLLUTEMHOB Gankum B COEOUHEHUN CO CTOMKOW LOKHbI
onpenenaTbCa Kak pacyeTHble 3HAYEHUSI XXECTKOCTM M MOMEHTa COMPOTMBIIEHUS MYTEM NPOBEAEHUS
ncnbiTaHUM B cooTBeTCTBUM C A.2.4.

10.2.5 MOMEHTHO-NOBOPOTHbLIE XapaKTEPUCTUKMN y3na KpenyeHus CToeK K nony

KecTkocTb y3na KpenneHna CTOoeK K nofy MOXHO pacCcMaTpuBaTb KaK XeCTKOCTb CoeaAUHEeHUd,
paboTatoLero Ha nsrmo.

[na ctoek ¢ Topuamu, nepneHgukynAapHbIMU OCU CTOWNKMN, XKECTKOCTb COeAMHEHUS CTONKU C MOSioM

MOXeT NpUHUMaTbCS Kak E fy /h,

roe E f}; - n3rmbHas XeCcTKoCTb CTOMKM B X-HanpasneHnn (OTHOCUTENbHO ocu Y);
h - BbicoTa nepBoro ypoBHs 6ankv ¢ MMHUMarbHbIM 3HayeHneM 1 M.

Pacuet ﬂpO(*)VIﬂFI CTOMKN M MOANSAITHMKA AOSMKEH 3aBWUCETb OT BHYTPEHHUX yCVIJ'IMI7I, NOJIy4YeHHbIX B
Xoae CTaTU4ecKoro pacyera.

Mpu ncnonb3oBaHUM BOMbLUEro 3HAYEHMS KECTKOCTW y3na KpenfieHust CTOeK K Mosly B pacyeTe OHO
OOMKHO ObITb onpedeneHo 3KcnepvMeHTanbHbIM MyTeM (B COOTBETCTBMM C A.2.7) C OCEBOW Harpyskow,
COOTBETCTBYIOLLEV NpeaernbHOMY COCTOSIHUIO HECYLLEeN CMOCOBHOCTM pacCyMTLIBAEMOW KOHCTPYKLNN.

HonyckaeTcs ucnonb3oBaTb Gonbluee KOMMYECTBO BapMaHTOB >XECTKOCTM U MPOYHOCTU C OCEBOW
HarpysKkou.

Heobxoanmo npoBOAUTbL NPOBEPKY pac4eToB, KOTOpPad y4UTbiBa€T BapuaHTbl NPOYHOCTU N XXECTKOCTU
y3na KpenneHnd CToekK K nosly B COOTBETCTBMN C BapnaHTaMun oceBoOW Harpy3ku.

10.3 PacueT cTennaxemn ¢ KpeCToBbIMM paCKoCcaMM XXeCTKOCTU U 6e3 HMX B Y-HanpaBneHun*

* B OymaxHOM opurMHane Oykea "Y" B HaumeHoBaHuMM nyHkTa 10.3 BblgeneHa KypCUBOM. -
MpumeyaHune narotoBuTens 6asbl AaHHbIX.

10.3.1 OCHOBHbIe NONOXeHus
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YCTONYMBOCTb CTennaxa B Y-HanpaBneHun oimkHa ObiTb NMOATBEPXKAEHA PacyeTOM, YYUTbIBAKOLLUM
cnegyowmne dakTopbl:

a) XXeCTKOCTb pPacCKOCHOMW CUCTEMbl W Y3MNOB pambl K OENCTBUIO MNOMEPEeYHOW Cunbl (3HadeHue
ONpeaensioT 3KCnepuMeHTanbHbIM NyTem B cooTBeTcTBUM € A.2.8);

b) MOMEHTHO-NOBOPOTHbBIE XapaKTEPUCTUKM CTbIKOBbIX COEANHEHUIN CTOEK;

C) Harpys3ku, co3gaBaemble LTabenmpyoLLen TEXHUKON;

d) MOMEHTHO-MOBOPOTHbIE XapaKTEPUCTUKM COEOUNHEHMS] CTOMKW CTEMMNaxa C NonoMm;

e) o6Llas yCTOM4YMBOCTb paMbl C KPECTOBLIMU packocamm KeCTKOCTY;

f) BO3pencTBuMs, BO3HMKaOLLME BCIEeACTBME HECOBEPLLEHCTB B Y-HanpaBneHuu, Kak yka3aHo B 5.3.3.

yl'lpyFOCTb COeOMHEHNs1 CTOMKM C MONIOM MOXeT yyuTtbiBaTbCA B Cllydae rapaHtum noCTOAHHOrOo
obecneyeHns NONHOro KOHTaKTa NoANATHUKA C NOJIOM.

MpumeyaHue - MNPUHATO yuuTbIBaTh LIAPHMPHOE coedMHEHWe Mexay CToWKamu M nonom. Tunosas
pacuyeTHas cxema npefcrasrneHa Ha pucyHke 30.

10.3.2 NoTeps yCTONYMBOCTM OQHOM U3 CTOEK paMbl oA AeMCTBMEM HepaBHOMEPHOW Harpy3ku

HepaBHOMepHOE cxXaTue CToek paMbl BO3HUKAET MO NpUYMHaM:

a) UICXOAHOro HECOBEPLUEHCTBA B BEPTUKANbHOWN MITOCKOCTY;

b) BpeMeHHOW ropn3oHTanbHOM HarpysKu;

C) BNUSIHNS rEOMETPUYECKOWN HENMMHENHOCTN.

Heobxogumo npoBepuTb Haubornee WHTEHCUBHO Harpy>XeHHyK CTOWKY Ha W3rMOHO-KPYTUIbHYIO
opmy noTepn yCTOMUMBOCTU (B X-HarnpasneHun) npy HepaBHOMEPHOM CxXaTum ABYX CToek pambl. [laHHas

NnpoBEpPKa HE ABNAETCA onpe,u,enmou.l,elh Ans ctennaxa 6es KPeCTOBbIX paCKOCOB X€CTKOCTW.

10.3.3 Knaccudmkauusa pam

KJ'IaCCI/I(bVIKaLI,I/IFI pamMm OoCHOBaHa Ha COOTHOLUEHUN KPUTUHECKOIro ynpyroro HarpyxeHus Vi Ver .

Mpu V 5i Ve =0,1 pama gomkHa KnaccupuumpoBaTbCa Kak pama C OTCYTCTBMEM OTKNOHEHWA OT

BEPTMKamnbHOW MIIOCKOCTU, T.. €€ peakums Ha ropu3oHTaslbHblE YCUMUS B OOHOMW MIIOCKOCTU LOCTaTOYHO
XecTkasl Ans Toro, 4Tobbl 06ecneynTb NPUEMIIEMYIO TOYHOCTb U HE NPUHATL BO BHUMAaHWE AOMNOMHUTENbHbIE
BHYTPEHHME YCUNWUS UININ MOMEHTbI, BO3HMKAIOWME B pe3ynbTaTe ropu3oHTanbHOro cMmelleHus y3nos. B
TakoM Crny4yae JOCTaTOYHO NMPOBEAEHUSI NIMHENHOTO aHanMaa.

NioGyto apyryto pamy criegyeT KrnaccuuuMpoBaTh Kak pamy C OTKIOHEHWMSIMU OT BepTUKanbHOM
MMOCKOCTM 1 NpU pacyeTe HEOBXOAMMO YYUTLIBATL BO3AENCTBUE FOPU30OHTaNbHOMO CMELLEHMS €€ Y3IOB.

MeToguku pacyeTta 3HayYeHUN V. [OOCTAaTOMHOW TOYHOCTM ANS Krnaccudukaumm pam npuseneHbl B
npunoxexusx B, C, G.

MpumeyaHne - Ctennaxm 6e3 KPeCTOBbIX PACKOCOB XECTKOCTU pacCcMaTpuMBaloT Kak MMetolue
OTKITOHEHNS1 OT BEpPTUKaNbHOW MMIOCKOCTM B X-HanpaBneHun wu TpebyrT yyeTa reomeTpuyeckon
HEeNMMHENHOCTN.

OTanbl pacyeTa npeacrtasneHsl B 10.4.

Mpn 0,1 <Fe/¥, = 0,3 ponyckaetcss wucnonmb3oBaTh 2-i  aTan  pacyeta, NpU  KOTOPOM
FEOMETPUYECKYIO HEMMUHEMHOCTb YUUTBIBAIOT KOCBEHHO.
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Mpn V 53 IV = >0,3 Heobxoanmo ucnonb3oBaTb 1-1 3Tan pacyeTa, Npu KOTOPOM reomeTpudeckas
HENMMHENHOCTb YYNTbIBAETCS HEMOCPEACTBEHHO.

MpumeyaHne - T[lpegenbHoe OTHOLWIEHWE, MpPUM  KOTOPOM TOYHbIA aHanmMa BTOPOro nopsiaka
npuobpetaer obsi3aTenbHbIN XapakTep, Bbllle YCTAHOBMEHHOro B [2]. OTO CBA3aHO C TeM, 4TO
NPOMBILLNIEHHO NPOM3BOAUMbIE CTENNAXU UMET bonee XecTkne A0oMycku, Yem obblYHblE CTPOUTENbHbIE
KOHCTPYKUMM, a Takke ob6rnagarT ynpyrumum cOeguHEHUSMW U TUMNOBbIM ucnonHeHwem. CoBnageHue
pe3ynbTatoB MeXAay TOYHbIMU U  NpUBNMXKEHHBIMM MeTodamMn 6nM3KO HacTOMbKO, YTO AuanasoH
NPUMEHNMOCTU NPUBNMKEHHBIX METOAO0B MOXET OblTh YBEMUYEH.

W W W W
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1 - ocn, npoxogsiume Yepes LeHTP Macc NOSIHOro NonepeyvyHoro CE4YEHns CToek; A- Harpyska rnpu
pasmeryeHuu; C - bokoBas Harpys3ka B pesyJlbTtaTe BO34€eNCTBUA LUTa6erw|pyrou.|,el7| TeXHUKN; D - wupnHa

pambl; F - Harpysku, Bbl3BaHHbIe HECOBEPLUEHCTBAMW KOHCTPYKUMK; H1 -Hg - paccTosiHne mexay 6ankamu;

W - Harpyska Ha 6anKy; ¢' - HECOBEPLUEHCTBO B BMAE OTKITOHEHUA OT BepTVIKaﬂbHOVI NJIOCKOCTHU

PucyHok 30 - PacueTHas cxema ons pacyeTta Ha yCTOMYMBOCTb B Y-HanpaBneHUn KOHCTPYKLUIA cTennaxa c
KPEeCTOBbIMU pacKoCamm XeCTKOCTU
MpumeyaHne 1 - PackocHasi cuctema pambl MOXET UMETb NMOHVKEHHYIO XXECTKOCTb (CM. MpUoxeHue
G) v ynpyryto cBsi3b ¢ 060MX KOHLOB.

MpumeyvaHue 2 - B pacyeTHbIX cxemax, NpeacTaBneHHbIX Ha pucyHke 30, 3KCLEHTPUCUTETBI PackocoB
[OIKHbI YOOBNeTBopATL TpeboBaHmsaM 5.3.6.

10.4 MeToAbI NpoBeAeHUsl cTaTUYeCKOro pacyerta
lMpoBeOeHne KOMMIIEKCHOrO aHanu3a BCEeW pambl UMW pPenpe3eHTAaTUBHOIO KOMMYecTBa CEKLMN
ctennaxa B X- nubo Y-HanpaBneHnn AOMKHO ObiTb BLINMOMIHEHO OAHMM M3 ABYX CNOCOGOB.

OTan 1: Ncnonb3yloT reoMeTpudeckn HENUHENHbIN aHanmu3 uUnu OU3nN4ecku HeNUHEWHbIN aHanus, B
KOTOPOM 3NIEMEHTbI KOHCTPYKLMN CMOOENUPOBaHbI CTEPXKHEBLIMW 3M1IEMEHTAMWN U COeQMHEHMS obnapatoT
COOTBETCTBYHOLLUMN MOMEHTHO-NMOBOPOTHLIMY XapaKTePUCTUKaAMMU.

CyuwiectByeT fBa anbTepHaTMBHbLIX cnocoba pacCMOTPEHMST KPYTUSIBHOWM XECTKOCTU KPOHLUTENHOB
Oanok:
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1) KpoHLWwTenHbl 6ankm MOXHO CMOAENUPOBaTb B BMAE TOPCUMOHOB MOCTOSIHHOWM XXECTKOCTU. B aTom
cny4vae nodT KPOHLITENHOB Barnku MOXHO OTHECTU K HECOBEPLLEHCTBAM pambl B COOTBETCTBUM C 5.3.2.

2) KpoHLuTenHbl 6ankm MOXHO CMOOENUMPOBATh B BUAE HENMMHENHbIX TOPCUOHOB. B aToMm crniyyae niodt
COEeMHEHUNS KPOHLUTEMHOB BankM n CTOMKM MOXHO NMBO y4ecCTb B HENMHENHOW XapakTepUCTUKe TOPCUMOHA,
nnbo paccmaTtpmBaTth €ro B COOTBETCTBMU C 5.3.2.

OT1an 2: Wcnonb3yloT NUWHENHbIM aHanus, B KOTOPOM 3MeMEeHTbl KOHCTPYKLMM CMOAENMpPOBaHbI
CTEPXHEBbIMW 3fIEMEHTAMMN U COEAMHEHbI C MOMOLLBIO TOPCMOHOB M B KOTOPOM HENMHENHble 3 ekThl
OLEHMBaOTCSt KOCBEHHO OOHUM U3 HUXKEeNpUBeAEeHHbIX METOAOB:

a) Mcnonb3yloT MeTOA YBENMYEHHbIX MOMEHTOB (OMWCaHHBLIA B MpUnoxeHun B), npu koTopom
3HaYeHUss MOMEHTOB, BbI3blBalOLIME OTKIIOHEHWS OT BEPTUKANbHOW MIIOCKOCTW, MOJlyYeHHble B XoAe
NMHEHOro aHanusa, yBenuynBaoTcs NyTeM YMHOXEHMS! UX Ha KO3 ULMEHT

o T

Vor =V - (45)

I'Ipl/l ncnonb3oBaHMM mMeToga yBeJiIMd4eHHbIX MOMEHTOB OJ1A paCyeToB clieayeT MUCNOoJib30BaTb TE Xe
pacyeTHble OJTUHbI, YTO U NMPU OTCYTCTBUN OTKITOHEHUA OT BepTVlKaﬂbHOl;l MJIOCKOCTMW.

b) MpuBeaeHHbI B NpunoxeHnm C MeTon, KOTOPbIA UCMOSb3yeT YNPOLLEHHbIE YPaBHEHUS!, CYUTAETCS
Bepcuelt MeToda aHanmnsa yBenMYeHHbIX MOMEHTOB U TpebyeT cobniofgeHus Tex e TpeboBaHuiA.

c) Iloboe ppyroe ynpolleHue BhUSHUSA HENMHEeNHbIX 3(PHEKTOB BO3MOXHO MpU YCMOBUW, YTO
pesynbTaTbl pacyeTa NpyM OaHHOM YNPOLEHWM COOTBETCTBYIOT pesdynbTatam pacyetra npu HEenmMHEenHOM
aHanuse v SBNATCA KOHCEePBaTUBHBIMU.

Mpn ucnonb3oBaHUM METOA0B, YKa3aHHbIX B MpuUMoxeHnsix B unu C, n npu Hanuumm CTbIKOBOMO
COEQMHEHMNS HWXE YPOBHS TpeTben Gankm OomMKHO ObiTb NGO NOATBEPXKAEHO, YTO CTbIKOBOE COEAUHEHUE
He MNPMBOAWT K MOTEpe KEeCTKOCTW, MO0 MpoBeAeH MNOSHbIA HENWHEWHbIA aHanu3 C y4eToM rMbKocTu
CTbIKOBOIO COeANHEHUS.

MpumeyvaHne 1 - MOMEHTbI OTKIMOHEHUSI OT BEPTUKAINbHOW MIMOCKOCTM - 3TO MOMEHTbI, KOTOpble
CBS13aHbl C rOPU30OHTanNbHbIM NOCTyNaTeNbHbIM ABWXEHWEeM OankM OTHOCUTENbHO YPOBHSA 6anku Hwke. OHK
BO3HMKAIOT BCNEACTBME T[OPU3OHTAlbHOrO HarpyXeHusi, HO TakKkKe MOryT BO3HUKHYTb BcneacTeue
HarpyxeHusi BOorib ocu Z rnpu aCMMMETPUYHOCTN KOHCTPYKLMM UK Harpy3Ku.

MpumeyaHne 2 - Ecnu y BCex cekumm ogHa u Ta e KOH(Urypaums ypoBHen Ganok, npu pacyeTax
OOMyCckaeTCs WCMOMb30BaTb HaMMeHblUee W3 CreaylLwero 4ucna cekuun: nubo naATb cekuun, nunbo
drakTn4eckoe KOnNnM4ecTBo.

I'Ipmmeanme 3 - yl'lpOLLl,GHHbIVI MeTod NpUunoXeHud C MOXHO MCMNonb3oBaTb TOMbKO A4S TUMNOBbLIX
nanneTHbIX cTennaxen, KOTOpPble COOTBETCTBYHOT HMXEYKa3aHHbIM Tpe6OBaHMﬂMZ

a) AnvHa 6anok ogMHakoBa BO BCEX CEKLMSIX;

b) npakTnyeckn ognHakoBas BbICOTa YPOBHEN XpaHEHUsI BO BCEX CEKLMUSX, 3@ UCKIHOYEHMEM NEPBOroO
YPOBHS;

C) OQMHaKOBOE CeYeHMe CTOEK BCEro CTennaxa;

d) ogmHakoBoe ceveHne 6anok BCero CTennaxa;

€) O[MHaKOBbIE YPOBHM Oarnok CTennaxa BO BCEX CEKLMSX;

f) oaMHaKoBbIV TUM KPOHLITENHOB Hanok crennaxa.

MpumeyaHne 4 - Ecnn XecTKOCTb U MOMEHT COMPOTUBIEHUSI CTbIKOBOIO COEAMHEHMSI PaBHbl UIK

GonbLue XeCTKOCTU U MOMEHTY COMPOTMBIIEHUS Hanbonee cnabomn CTOMKN 13 ABYX COEOUHEHHbIX MPU TON Xe
ANvHe, TO B CTaTUYECKOM pacyeTe A0NYyCKaeTCa He Y4nTbiBaTb HanmM4mMe CTbIKOBOrO COeAMHEHMS.
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10.5 YnpouweHHble MeToAbl pacyeTa YCTOMUYMBOCTU B Y-HanpaBneHuu*

*

B OymaxHom opurmHane 6yksa "Y" B HaumeHoBaHuMM nyHkTa 10.5 BblgeneHa KypcuBOM. -
MpumeyaHue narotosutens 6asbl JaHHbIX.

MeToguka 2-ro atana onvcaHa B NPUNoXeHnn G n ocHoBaHa Ha meToae yBeINMN4YeHHbIX MOMEHTOB.

10.6 Pacu4eT cToek
10.6.1 OCHOBHbIe NONOXeHus

HeoGxogumo npoBepuTb, 4YTO B NpedenbHOM COCTOSIHMM  Hecyllel CrMocOGHOCTM  CTOWKM
YOOBNETBOPAOT TpeGoBaHUsM 9.7 Npu AeNCTBMM Harpy3oK, ONMUCaHHbIX B 6.

10.6.2 PacuyeTHble oceBble yCUNus u usrnbarowme MOMeHTbI

OceBble ycunusa u msrmbarolime MOMEHTbI, paccyUTaHHble ANs NPedenbHOro COCTOSIHUS Hecyllen
CMOCOBOHOCTW,  OOMMKHbI  MCMNOMb30BaTbCs  HEMOCPEACTBEHHO B COOTBETCTBYHOLUX  hopmyrax
B3aMMOJENCTBMUSA, NpuBedeHHbIX B 9.7.6, Npn 3TOM HeobxooumMo y4vecTb Bce 3PEKTbI reoOMeTPU4EeCcKomn
HENUHENHOCTU, KOTOpbIE NOSABASIIOTCS BCNEACTBME 0OLLEro NoBeAEHNS] KOHCTPYKLUN.

MpumeyaHne 1 - Pac4yeTHOe OCEBOE ycunuve B 4acTu CTOWKM npeacTtaBnsieT coboil BepTUKamnbHoe
ycunvue, BO3HMKAIOLLEE BCNEACTBME Npuraraemoi Harpysku, YBENMYEHHOW 3a CYEeT [OOMOSNTHUTENbHbIX
BO30ENCTBUI BCEeACTBUE OTKINOHEHWUIA OT BEPTUKAINBHOW NIOCKOCTU B 060MX HanpaBneHnsX, KoTopble Takke
MOTyT YBENVYMBaTbLCA BCMEACTBME BIIMSIHUS HECOBEPLUEHCTB, Harpy3ok Npu pasMelleHur, NobBOoYHbIX
apcpekToB M np. (cMm. 7.1). [laHHOE OCeBOe ycunume OOMMKHO CoYeTaTbCsl C pacyeTHbIMU M3rmbarommm
MOMeEHTaMWN OTHOCUTENIbHO 06eunx ocen.

MpumeyaHue 2 - Hanxyawuin BapmaHT pacyeta MOXET OblTb OCMOXHEH TeM (DaKTOM, YTO HENUHENHbIE
a(bdeKTbl B OAHOWN NIIOCKOCTM MOTYT YBENUYMBATLCH 3a CHET HENMUHENHbIX 3(PEKTOB B APYron NIOCKOCTU.
YuuTbiBaTh AaHHOE B3ammogencTeme HeobsasaTenbHo. PacyeTHas oceBas Harpyska Ha CTOMKY MOXET ObiTb
yBEenMYyeHa 3a CYyeT HenunHerHbIX 3dEKTOB C HECOBEPLUEHCTBAMW B OOHOW MMOCKOCTU U HESNTMHENHbIX
acbdekToB 6e3 HecoBepLUeHCTB B Opyro. Ecnv gaHHbIi pacdeT npmBoanT K Gonee BbLICOKOW OCEBOM
Harpy3ke, 4em bbinia MCNonb3oBaHa B COOTBETCTBYIOLLEM HENTMHEHOM aHanu3e, NOBTOPATb OAHHbIA aHanm3
He HYXXHO.

MpumeyaHne 3 - B KOHCTPYKLUUM C KPECTOBBLIMW PAcKOCaMm XEeCTKOCTU OCeBble YCunus u narmbarowime
MOMEHTbI, MOSTyYeHHble MO pesynbTataM NWHENHOro aHanu3a Mo MNpeaeribHOMY COCTOSHUIO HecyLuen
CNocobHOCTM, AOMKHBI UCMOMb30BaTbCA HEMOCPEACTBEHHO B hopMynax B3aumogencTeus. Kputnyeckumu B
pamax ¢ KpeCTOBbIMU packoCamMm XECTKOCTU CHUTAIOTCA CTONKN, CMEXHbIE C PACKOCOM KECTKOCTH.

MpumeyvaHne 4 - OceBble ycunus B CTOMKax NPOMETOB C KPECTOBbIMU PacKOCaMW KECTKOCTU MOryT
CKNafbiBaTbCsl B TOM YMCre U3 AeACTBUS ONPOKUAbIBAIOLLMX MOMEHTOB BCNEACTBME HECOBEPLLEHCTB paMbl.
3OTO NOBbLILIAET OCEBYIO HArpy3Ky B OJHOW CTOWKE W MOXET BbI3BaTb CUIY OTPbIBAHUSI B OCHOBaHWW [pyroW
cToinkn. ConpoTuBNEHNE TaKOMY OTPbIBAHWIO OCYLLECTBNSIETCA aHKEPHbIMM BonTaMm NOANSITHUKA.

11 MNpepenbHble COCTOSIHUA IKCMIyaTaLMOHHOW NPUIrOAHOCTU

11.1 OcHOBHbIe NoNoXeHus
KoHCTpyKkuusa cTtennaxa AofpkHa ObiTb paccyMTaHa U CKOHCTPyMpOBaHa TakuM 06pas3om, 4ToObl
obecneuntb cobnogeHne BCex COOTBETCTBYHOLLUX KPUTEPMEB SKCMyaTaLMOHHON NPUrOAHOCTM.

Heobxoanmo y4yecCTb /J,e(bopmau,vm nnn ﬂpOFI/I6bI, KOTOpble BIINAKT Ha BHELLUHMA BWUO Wnn
Sd)(*)eKTI/IBHOG MCnoJsib30BaHMe KOHCTPYKUMN.

Mpy npuUMeHeHUM USNMYECKN HENWHENHOTO pacyeTa AN MpederlbHOr0 COCTOSIHUSE  Hecylel
CNocoBHOCTN MOXEeT MPOU30WTK MNracTuyeckoe nepepacnpeneneHne yCUnmin 1 MOMEHTOB B NpeaesibHOM
COCTOSIHUM 9KCMMyaTauuoHHON npuUrogHocT. B aToM cryvyae HeoBXO4MMO MPOBEPUTL BbiMOMHEHWe
KpUTEPUEB NpeeribHOro COCTOSIHUSA 3KCMyaTaLUOHHON NPUrOLHOCTH.
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11.2 NpeaenbHble COCTOAHUS IKCMITyaTaLlMOHHOW NMPUIrOAHOCTU CTESJIaXen
[onyckaeTcs paccunTbiBaTb NPOrMObl C y4eTOM Harpy3ok, OrnpefernieHHbIX B 6, a TakkKe Harpysku
npegenbHOro COCTOSIHUS 3KCnnyaTauMOHHOW NPUrOOHOCTU U KO3(P(PULNEHTOB CcoYeTaHus, AaHHbIX B 5.2.3,
7.3n74.

MpenenbHble 3HayveHus npornba, npesbiwatowme 1/200, gomKkHbI ObliTb COrnacoBaHbl C 3aKa34yMKoM
npoekTa Ha OCHOBaHUKM NPOEKTa U C y4eTOM crevumanbHbiX TpeboBaHUM K MOHTaxXYy.

MpeneneHble gecdopmaumm npeactasnendsl B TOCT P 55525 .

I'IpM OTCYyTCTBUN Kakux-rnmbo KOHKPETHbIX Tpe6OBaHVIl7I HeobXxoaMMO MCMosb30BaTh cneagywuine
npenenbHble 3Ha4YeHnsA nporw6a:

a) MakcumarnbHoe ckpy4ymBaHue 6anku (cMm. 8.5.6): He Gonee 6°;

b) MakcMmanbHbIN BepTUKanNbHbIA NPOrnd B OMNOPHOW KOHCTPYKLMK Nepexoda uim nona, onepToro Ha
ctennax: nponet/250.

MpenencHoe 3HaveHne no nponeTy/250 Ans KOHCTPYKUMA NepexodoB MW MOSioB, ONMPAaloLLMXCS Ha

CTennax, npuMeHsieTcs K Harpyske 2,5 KkH/m 2 (cm. 6.3.6). MNpu ykazaHum Gonblien Harpy3ku OOMYyCTUMO
nponopumoHanbHo bonbluee npefensHoe 3HavyeHue nporuba, KOTOpoe He AOMKHO ObiTb Gonee 3HayeHus
nponet/200.

12 MapkupoBKa cTennaxen

12.1 UpeHTndmkaumns TeXHUYECKUX XapaKTePUCTUK CTeNsaxen
KoHCTpyKUUM cTennaxen AOMKHbl MMETb XOPOLWO 3aMeTHble Tabnuuku, B KOTOPbIX MevyaTHbIMU
OykBamu pa3bopyMBO YKa3aHO COOTBETCTBME PACYETOB KOHCTPYKLMM CTennaxa HacTosilemy CTaHaapTy,
OOMyCTUMbIA BEC Ha OOHO MECTO XPaHEHWUs N MaKCMMarbHO AOMYyCTMMas Harpyska Ha cekuuto. CTennax,
UMEILUA Monbl U NEPEXodbl, TakkKe [AOMMKEH WMETb MapKUPOBKY W BO3MOXHOCTb COOTBETCTBYHOLLEN
naeHTudmkaummn.

B Tom Cny4vae, ecnn OonyCTtuMble Harpy3km HeOAUWHAKOBbl AOJ1A pa3HblX 3JIEMEHTOB KOHCTPYKLUWUW,

HeobxoaMmMo pas3mellatb Tabnuukm rpy3onogbeMHOCTU TakKuM o6pa30M, 4YTOObI MakcMManbHoO ﬂ,OﬂyCTI/IMbIVI
BecC OblN N3BECTEH ANsi KaXXOoro mecTa XpaHeHud.

13 MeTOoAUKM UCNbITAaHUA U OLEHKA pe3ysibTaToB

13.1 OcHOBHbIe NONOXeHUs
WcnbiTaHust ¢ uenblo NonyYeHns TEXHUYECKUX XapakTePUCTUK Arsi NoCcneayoLwero Ncnosb3oBaHus B
pacdeTax NpoBOAAT B COOTBETCTBMM C NPUIOXKEHNEM A.

PyKOBOD,CTBO no MeToaaM KOHTpONA 3aBOACKOro npom3BoacTBa C  UeNblo  noaTBepXaeHus
COOTBETCTBUA TpGGOBaHVIHM HacTodLllero craHgapTta npuseaeHo B NpUIoXeHum H.

Ecnn He ykasaHO nHOe, TO 3Ha4YeHue MPOYHOCTW, XKECTKOCTM unu gedopmaumm LOIPKHO ObiTb
nony4YeHo Mo pesynbTaTam Cepun UCMbITaHWUIA, COCTOSALLEN Kak MUHUMYM U3 Tpex ucnbiTaHuin. Obpasubl ans
ncnblTaHMn 6epyTcs U3 NapTuii roTOBOW NPOAYKLMU.

B tabnuue 10 npeacraBneH nepeYeHb UCMbITaHUA, NPUBEAEHHbIX B MPUMoXeHun A.

I'Ipmmeanme - npeﬂ,ﬂpMﬂTMﬂ-M3FOTOBMTeﬂM MOoryTt Bbl6|/|paTb MapKku cTtanum, npepgen TeKy4ecTu
KOTOPbIX HE HMXE HOMUHAI1bHOro C y4eToM KOS(bd)VILI,VIeHTa 3anaca no marepuarny.

Tabnuua 10 - VicnbiTaHnsa u CNONb30BaHNE NX Pe3yNbTaToB B COOTBETCTBYOLLMX pasaenax
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MMyHKT HanmeHoBaHne MeToauka
ncnblTaHus
8.1.4 WcnbiTaHns maTtepmanos A1
8.1.4.2 McnbiTaHusa Ha pacTaxeHve A1A1
8.1.16) McnbiTaHusa Ha n3rnb A1.2
McnblTaHns 3neMeHToB 1 CoeaANHEHNI A2
9.7.2 McnbiTaHusa obpasua mateprana Ha cxaTne A2A1
9.7.2 McnbiTaHua Ha cxaTtue cToek A2.2/A2.3
10.2.4 McnbiTaHusa kpoHwWTenHoB 6anok Ha nsrnb A24
53.2 McnbiTaHusa KpoHWTeHOB 6anok Ha NdT B COeaNHEHUN A25
6.4.2 McnbiTaHna Ha cOBUT KPOHLLTENHOB 6anok u dpmkcaTopos A.2.6
9.9 WcnbiTaHnsa coegnHenuii nona A27
10.3.1 McnbiTaHns XXeCTKOCTU pam Ha caBur A.2.8
9.7.6 McnblTaHusa ceveHunin ctoek Ha nsrmb A29
9.4.3 Mcnbitanusa 6anok Ha nsrnb A2.10
9.8 McnblTaHns CTbIKOBbLIX COeANHEHUNIN CTOEK A.2.11

13.2 Tpe6oBaHUA K UCNbITAHUAM
13.2.1 O6opynoBaHue

WcnbiTanus gna  noATBEPXOAEHMS COOTBETCTBMSA TOTOBOWM NPOAYKUMM HacTosweMmy CcTaHgapTy
HeobXx0AMMO MPOBOAUTL C  MCMONb30BaHMEM UCNbITaTeNbHOro 00OpPyAOBaHUA B COOTBETCTBMU C
MeTOAMKaMN UCMbITaHUA (CM. NpunoxeHne A).

Bce B3BelwwmBawllee, nameputenbHoe n ucnoitatensHoe obopyaoBaHve AOMKHO ObiTb MOBEpPEHO B
COOTBETCTBMU C AencTeylowmmu B Poccuinckon degepaumm HopMaTuBHbIMU AOKYMeHTaMu. [pu oTCyTCTBUM
TakMx AOKYMEHTOB HeobxoouMmo [AOMmkHbIM 06pa3oM 3a40KyMEHTMPOBaTb OCHOBY, MCMNONb3yeMyl Ans
NoBEpPOK.

I'Ipe,u,npvlﬂme - U3roTOBUTENb CTENNAXEN AOMKHO y66,EI,VITbC$| B TOM, 4YTO 3KCnnyaTtauud, KoHCepBaLlua
N XpaHeHune ucnbliTaTesibHoOro oGopyp,osava obecneumnBatoTt He06xop,mmyro TOYHOCTb pe3ynbTaToB MNpu
npoBegeHnn NCMbITaHUN.

Mpu HeperynspHoM MNpoBedeHWN WUCMbITaHUA NpeanpusaTME - W3roToBUTENb CTennaxen [OOMMKHO
rapaHTMpoBaTb, YTO WCMblTaTenbHoe 06opydoBaHME, Ha TOYHOCTb KOTOPOro MepepbiB MOXET oKasaTb
Kakoe-nMbo Bo3aencTBme, HagnexawymM obpasom NoBepsiloT nepen NPoOBeAeHNEeM UCTbITaHUM.

OuepeaHyl0 MOBEPKY MCMbITaTeNbHOrO 0BOpyAOBaHWA HeobXoauMo NPOBOAWUTL B COOTBETCTBUM C
AdencTeylowmmn B Poccuiickoii ®eaepaumy HopMaTUBHBIMU JOKYMEHTaMW; BHeOYepeHYH NOBEPKY - Takke
nocrie peMoHTa U/Unu ycTpaHeHusl HeMCrpPaBHOCTEN.

I'Ipmmeanme - To4HOCTb N3MepuTenibHoOro 060pyﬂ,OBaHI/IF| AOJMKHa COOTBETCTBOBATb MU3MepAeMbIM
BennynHam. OB6bIYHO 0OnycKkaeTca OTKIIOHEeHUe He bonee +2% ot n3MepAaemMoro 3HadyeHud. I/Ismepﬂemaﬂ
BennynHa goJjrkKHa COCTaBATb HE MeHee TpeX MUHMMarlbHbIX neneHnn wkanbl Nn3mMepeHuna.

13.2.2 YcnoBusi onupaHusi o6pasuoB Npu UCNbITaHUAX
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YcnoBusi MCNbITaHUst OOIMKHbI BOCMPOM3BOAMTE YCIOBMSA OMMPaHWsl, COOTBETCTBYHOLLUME pearnbHOW
KOHCTpyKumMn. B npotmBHOM crnyyae Heobxogmmo o060CHOBaTb, YTO BblOpaHHble YCNOBMS BedyT K
KOHCepBaTUBHbIM pe3yrbTaTtam.

13.2.3 MpunoxeHne Harpysku

UcnbiTaTenbHas Harpyska AomkHa ObiTb npuroxeHa Takum obpasom, 4TOObl He [OonyCTUTb
BO3HMKHOBEHUS HEXapaKTEPHOro BO3AeNCTBUS U/Mnu npegoTepaLleHns nossneHns gedopmMavmn.

13.2.4 MpupaweHne ncnbiTaTelIbHOW Harpy3Kku

lMpunoxeHne Harpysku OOMKHO NPOUCX0AWUTb NGO MeToooM npupalleHun, nubo HenpepbiBHO. [Mpu
MPUIOXEHUN  Harpys3ku METOAOM MNpupalleHUMn nepBble YeTblpe CTYNeHW [AOMKHbl COCTaBNATb
npubnuantensHo no 5% OT oXuaaemMon paspylualrollen Harpy3kM, a OCTaBLUMECH CTYNEHW OOJIKHbI
BblOMpaTbhCa Tak, YToObl Habnogaemoe nosefeHue HbINO YETKO onpeaeneHo.

OueHuBaTtb gedopmannm B KpUTUHECKMX TOUKAX MUCMbITYEMON KOHCTPYKLMM HeobXxoamMMo nocrie Toro,
KaK KOHCTPYKUMsi cTabmnmnsmpyeTcs.

I'IpM HEeNnpepbiIBHOM MNPUIOXXEHNUN Harpy3km CKOPOCTb HarpyxXeHua AoJnkHa OblTb AOCTaTOYHO
MefasfeHHon ans obecneveHus ycnoBuA CTaTU4HOCTU. OueHuBaTtb ,qecbopmau,mw HeobxogMMo ¢ paBHbIMA
MHTEpBalaMn n Tak 4acTto, 4YTOObI YETKO onpenennTb noeegeHmne o6pa3u,a.

13.2.5 C60pKa ucnbiTatenbHbIX 06pa3LoB

C6opky mncnbiTaTenbHbiXx 06pa3LoB cneayeT NPOBOAMTb B COOTBETCTBUM C UHCTPYKUMAMKU NO cOopke
npeanpuaTUA-M3roToBUTENS.

13.2.6 OT4yeTbl 06 NcnbITaHMAX
Ona kaxgon cepun  mUcnbITaHUM  JormkHa ObiTb MOAroTOBNEHa oduumnanbHasi [OOKyMeHTauus
(BkMoyaloLWwas BCo MHpopMauuio O NPOBEAEHHbBIX UCMbITaHMAX), obecnedrBaoLLas BO3MOXHOCTb TOYHOrO

BOCnpousBeaeHnAa cepumn MCnbiTaHUN.

Pe3yﬂbTaTbI NPOBEPOK, MCMbITaHUA WU OLEHOK, Tpe6yrou.|,me NMPUHATUA Mep, OOJDKHbI ObITb
3ad)VIKCVIpOBaHbI TakK e, KaK BCE NPUHATbIE MepPblI.

Mepbl, npuHMMaemMbie Npu HeCoOOTBETCTBUMN KOHTPOJIbHbIX 3HAYEHU Unm Kputepues, OOJDKHbI ObITb
3aUKCUPOBaHBI.

lMoMMMO pe3ynbTaToB UCMbITAHU B OTYETE HEOBX0AMMO 3addUKCUPOBATL CreayoLLyo UHopMaLIo:
a) pata npounssoacTea obpasLos;

b) noeHtTudMkaTopbl paboumnx YepTexei, No KOTOpbIM U3roTOBMIEHa NapTus NPOAYKUUK, U3 KOTOPOI
B35Tbl OMNbITHbIE 06pasLbl;

C) nogpobHble AaHHble NpoLiecca NPoM3BOACTBa U COOPKY;

d) cneuncbmkauusa maTepmana onbITHbIX 06pasLoB;

€) AaTa NpoBeAEHNsI UCTbITaHNI;

f) dbakTnyeckne pasmepbl ONbITHBIX 06Pa3LOB;

g) dhakTuyeckue CBONCTBA MaTepmana onbiTHbIX 00pas3LoB.;

h) nogpo6Hoe onucaHne npolecca ucnbiTaHui (rabapuTbl, YCNOBUS ONUPaHUS, COEAMHEHWS U Np.);

i) JaHHblE M3MEePEHUN, BbINOMHEHHbBIX B X04€e MCNbITaHWs (Harpyska, Nnpornb, kpyyeHune, gedopmaums
nnp.);

j) pesynbTaTt HabnAeHM 3a NPOsIBNEHNEM BUOUMbIX Aedhopmaunii (NpogoribHbIA n3rmd, paspbiB U
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np.);
k) xapakrep paspyLleHus;
I) oTooTHET O XO4€e NPpOBEAEHUSA NCMbITAHUS.
13.3 PacwudpoBka pe3ynbTaTtoB UCNbITaHUSA
13.3.1 OnpeageneHue paspyLuaroLen Harpy3Km
McnbiTaTenbHbIn obpasel cuMtaeTcs He NpoLweiwmM NCTbITaHUS:
a) Npy OOCTMXKEHMM UCTbITATENbHBIMU HArpy3KaMmn CBOEro BEpXHEro npeaena;

b) npu nosiBNeHun aecdopmMaumin Takoi BENMYUHLI, Koraa obpasel 6osblue He COOTBETCTBYET CBOEMY
Ha3Ha4YeHuto.

13.3.2 NonpaBku Kk pesynbTaTtaM UCNbITAHUN

HeobpaboTaHHble pe3ynbTaTbl UCTbITaHNS HEOOXOAMMO OTKOPPEKTMPOBATL C YY4ETOM pasHULIbl Mexay
¢haKkTM4YEeCKON TOMLLMHOWM UCMOMb3YEMOrO B UCMbITAHUSX MaTepuana yu HOMWHaNbHOW TOSMLUMHON, YKa3aHHO
NpeanpuUsSITUEM-U3rOTOBUTENEM, a TaKkke C YyY4eTOM pasHuUUbl Mexay npedernoMm TeKkydecTu MaTepuana
obpasua M MUHMManNbHbIM MPEAErioM TEeKy4yecTW, rapaHTUPOBaHHLIM MNpeanpuUATUEM-U3rOTOBUTENEM.
Cnocob BHeceHUsi MONpaBoOK 3aBUCUT OT NPUPOAbLI NPOBOAMMOrO UCMLITAHUA Y OMUCHIBAETCS AMS KaXaoro
UCNbITaHWUSA OTAENbHO B MPUNOXeEHUMN A.

Mpu noarotoBke 06pasLOB K MCMbITAHUIO Ha paspbiB NS onpedeneHus daktuyeckoro npepena
TEKy4ecTu mMaTtepuana HeobxoouMO B3ATb WX U3 HEMOBPEXAEHHOro y4yacTka McnbliTaTenbHoro obpasua
BAANW OT 30H BO3AEWCTBUSA HarpeBa M U3rnboB ceyveHus], a Takke ApYrux y4acTKOB, B KOTOPbIX BO34ENCTBUS
X0noAHoro hopmMoBaHusl MeTanna MoryT NOBMNMATb Ha pe3yrnbTaT NpoBeAEeHUst UCTbITaHWIA.

MpumeyaHwue - [lonyckaeTcst MCNonb3oBaTb 0bpasubl Ans UCMbITAHUA, NOMYyYEHHbIE HEMNOCPEACTBEHHO
N3 3aroToBOK Nepen Ux xonoaHbiM oopMOBaHNEM.

13.3.3 BbiBog xapakTepHbIx (pakTM4ecKknx) 3Ha4YeHUN

Mocne nonpaBkn pes3ynbTatoB Ccepun UCMbITaHMn C y4yeToM pasnmqmﬁ no TonuwuHe Uu npepeny

TeKy4yecTn HeobxoAMMO paccyMTaTbh XapakTepHoe 3HadeHue u3mepsieMoro napameTpa R i chnegylowmm
obpasom:

Ry =Ry — ks (46)

roe Rm - cpefHee 3HayeHe OTKOPPEKTUPOBAHHBIX pes3ynbTaTtoB NCMbITaHWI;

1x
Rm =—- ZRni
M=l '
Ryni - nHouBmayanbHbIA pe3ynbTaT UCMbITaHUA, OTKOPPEKTUPOBAHHLIN C Y4ETOM TOMWMHBI U Npegena
TEeKy4eCTH;

N - KONIMYECTBO pPe3ynbTaToB UCNbITaHMI B rpynne (n=3);

S - CTaHOapPTHOE OTKITOHEHNE OTKOPPEKTUPOBAHHbLIX pe3yribTaToB UCMbITaHUA;

I TP,
o= o = Bu = B

Ks - ko3dULNEHT, NpuBeAeHHbIN B Tabnvue 11.

Tabnuua 11 - KoadppumumeHT K ; , OCHOBaHHbIN Ha kBaHTUne 95% npu ypoBHe JOBEPUTENBHON BEPOATHOCTH
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75%.
n Ks
3 3,37
4 2,63
5 2,33
6 2,18
7 2,08
8 2,00
9 1,95
10 1,92
15 1,82
20 1,76
30 1,73
40 1,71
50 1,69
100 1,68
ca 1,64

13.3.4 XapakTepHble 3Ha4YeHUA rpynnbl UCNbITAHUN

prrlna MCNbITaHWA COCTOUT U3 cepun ncnbiTaHun, B KOTOpOIZ N3MEeHAETCA OAUH NnapaMeTp, Kak
npasuno, paCHeTHbIVI (Hanpmmep, nponer, TOJ'ILU,VIHa). To ecTb rpynny pe3yrnbTtaTtoB ncnbITaHWin gonyckKkaeTca
paccmaTpmBaTb Kak eanHoe Lenoe.

B uensix npoBedeHVss  OUEHKM  HOPMATMBHOW  MPOYHOCTU  HeobXoauMO  MCMonb3oBaTb
COOTBETCTBYIOLLEE BbIpaXXEHWE, KOTOpoe OnpeaenseT COOTHOLUEHUE Mexay pesynbTaTaMu UCMbITaHWUsS U
OOHVMM unu 6onee COOTBETCTBYHOLLMMI NapameTpaMy B CEPUN UCTIbITAHWUNA.

PacueTHoe BblpaxeHue MoOXeT 6a3npoBaTbCs HA COOTBETCTBYIOLUMX AHANUTUYECKUX YPaBHEHUAX
NGO Ha aMNNPUYECKON OCHOBE.

PacueTHoe BblpaxeHne c4yutaeTca CpegHMM 3HaYeHUeM pe3yrnbTaToB ncnbiTaHWN. CTaHﬂ,apTHoe

OTKITOHEHME S 5 pacCyHUTbIBAKOT AnA BCEWN cepun MCnbITaHW nocne nepBoro HOpMuUpoBaHMA pe3yribTaToB
ncnbiTaHUN nyTemM gerneHuna Kaxxgoro pesyrfbrtarta Ha COOTBETCTBYHOLEEe 3Ha4YeHNEe B paCHeTHOM BblpaXXeHUn.

XapakTepHyt NpoYHOCTb R j: Ans onpeaenieHHoro Habopa napamMeTpoB B Npeaernax rpynnbl paccymTbiBaoT
cnepyoLwmumM o6pasom:

Ry = Ry (1-ks,), (47)

roe R - 3HayYeHue, Nony4YeHHoe C NMOMOLLIbIO PacyYETHOrO BbIPaXXEHUS;
k - 3HaueHue, aaHHoe B Tabnuue 11, rae n - obLLee KONMYECTBO UCMbITAHUIA B rpynne;

Sn»n - CTaHOaApPTHOE OTKIIOHEHNE HOPMUPOBAHHbLIX pe3ynbTaToB UCMNbITaAHUA.
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MpvmeyaHne - Yem Gonee TOYHO pacyYeTHOE BbIPAKEHWE OTPAXKAET CPEAHIO W3MEPEHHYIO
MPOYHOCTb, TeM Bonee 4OCTOBEPHbLI MOSyYEHHbIE B XOA€e OLEHKM 3Ha4YeHus. KoadpbduuneHTsl B pacyeTHOM
BbIpaXX€HU MOXXHO OTKOPPEKTUPOBAaTh ANA Hauny4llen Koppenauum pesynbTaTos.

13.3.5 NonpaBku K pa3pylialolMM Harpy3kam unm MOMeHTam
[na npyMmeHeHus NonpaBky K paspyLlualoLllen Harpy3ke unm paspyllatpolleMy MOMEHTY B pesynbTaTe

HEenoCTOsIHCTBa B npedenax TeKy4yecTu U TONWMHAX UchbiTyemoro obpasua Heo6xoOMMO WMCMonb3oBaTb
HVKEM3MOXKEHHYI0 NpoLieaypy, Kak ykasaHo B NpurioxkeHun A:

(B
Rm'_Rﬁ?f E , (48)

rae Anst ucnelTbiBaemoro obpasua:
R - vcnpaBneHHas paspyluatolias Harpy3ka unm MOMEHT mnpu konmdecTBe ucnbiTaHun (i); Ry -

M3MEepEHHOE 3HayeHWe paspyllaloen Harpy3km unm MOMEHTa Mnpu KonuyectBe ucnbitaHui (i); Ji -
N3MEepPEHHbIN Npeaen TeKy4yecTy; fy - HOMWHanbHbIN Npeden TeKyyecTw; ty - uaMepeHHas TonwmHa Ans
obpasua; t - pacyeTHasa TonwmHa; <=0 npu fy :—"ff; X =1,0 npu fy < J.

Ecnn nHoe He YKa3aHO B NMpuoxxeHnm A:

ans

by
p=—t—-1
t<ty: i E L HO1ZP =2 (49)
Ji

anat=t; |3:O,
roe k=0,64 - ona NpoMeXyTOYHbIX 3NIEMEHTOB XXEeCTKOCTH;
k=0,21 - onsa KpaeBbIX 3IEMEHTOB XECTKOCTY;

Korga b p - ycnoBHas WWMpWHa ninockocTu.

Mpunoxexue A
(ob6s3aTenbHoE)

MeToabl UCNbITaHUN
A.1 UcnbiTaHnA maTepmnanos
A.1.1 UcnbiTaHNA Ha pacTaXxeHue
McnbiTaHns Ha pacTskeHne Heobxoanumo NpoBOAUTL B cooTBETCTBUM C [12].

McnbiTaHua Ha pacTaxeHune HGO6X0,D,VIMO npoBOAUTb B HanpasJ1ieHUX NpoKaTa O6pa3LI,OB, NnoJsly4eHHbIX
C NMPOU3BOACTBA, ANl TOro, YToObI:

a) OLEeHNTb HOMUHArbHBIV NpeAen TeKy4ecTn MaTepuana, Ucrnosib3yemMoro npu Npou3BOACTBE;
b) onpenenuTs akTyeckoe 3HauYeHMe Npeaena TeKy4ecTu MaTepuana UcnbiTeiBaemMoro o6pasya;
C) BHECTM HEOGXOAMMbIE KOPPEKTUPOBKY B pe3ynbTaTbl UCMbITaHWIA.

MpumeyaHne - Bce obnacTtu, koTopble GbINU AOMONHUTENLHO YNPOYHEHBLI NPWU MNOAroTOBKE 06pasua,
OOMXHbI BbITb yaaneHsl MexaHnyeckon o6paboTKom.
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A.1.2 UcnbiTaHnA Ha n3rnd

WcnbitaHnsa Ha u3rmb Heobxoammo npoBoauTb B cooTBeTcTBuM C [13]. [JaHHble ncnbiTaHUSA OOMKHbI
ObITb NPOBEAEHLI B CriyYae Hanmuus cooTBeTCTBYOWMX TpebosaHui B 8.1.1b nnbo B npunoxeHunn H.

UcnbiTaHnss Ha wn3rmb Heobxooumo NpoBOAMTL ANs  MNOATBEPXKAEHUS TOro, 4YTO Martepwvarn,
nucnonb3yembln Npu nNpomsBoAcTBe, obnagaeT HeobxoouMOM NMNAaCTUYHOCTLI. McnbiTaHua Ha K3rub
HeobxoouMMO NpoBOAUTH Ha obpasuax M3 ucnonb3yemon naptum matepuana (nocne nobon obpaboTky,
KOTOpas BeAET K NOBbILLEHNIO MEXAHNYECKMX CBONCTB Matepuana).

WNcnbiTaHns Ha m3rmb Heobxooumo MpoBOAWTL MpU TemnepaType OKpyxatowlen cpefpl; obpasel
OOIKeH BblaepxumBatb uarmbaHne Ha 180° B HanpaBreHWM, NMOKas3aHHOM Ha pucyHke A.1. BHyTpeHHun
paauyc rmba JomkeH ObITb paBeH TOSLMHE NCMbITEIBAEMOro obpasua.

a - HanpaeneHue npokara

PucyHok A.1 - UcnbiTaHusa Ha narmb
Ob6paseL cumTaeTcs oTBevaowmm TpeboBaHNAM HaCTOsLLEro cTaHgapTa, ecnu npu ero BusyanbHOM
ocMOTpe He oOOHapyxuBaeTcs mMobbiX TpewuH Ha BHELHeW MOBEPXHOCTU npu u3rmbaHum Ha 180°.
Jonyckaetcs Hanuuue pacTpecKkMBaHws, He npeBblwatowero 1 MM OT GOKOBOW PaHU WCNbITbIBAEMOro
obpasua.

A.2 UcnbiTaHnAa oTAEeNbHbIX 3NIEMEHTOB U COeANHEHUN

A.2.1 AcnbiTaHMs KOPOTKOM CTONKM Ha cxKaTue

A.2.1.1 Uenb ncnbitaHunn

PesynbTaTbl AaHHbIX UCNbITAHWIA AOMMKHbI OblTb NCMONBb30BaHbI AN OLEHKN BANAHWUSA Takmx d)akTopoB,
Kak nepdopauns u MecTHas NoTepsi YCTOMYMBOCTM NPU CKaTUN KOPOTKOM CTOMKM (MCMbITAHUM Ha MPOYHOCTb
npu cxatuu). PesynbTaTbl AaHHbIX WCNbITAHWMW He [OMyckaeTcd WCMoNnb3oBaTb AN OLEHKM notepwu
YCTONYMBOCTU POPMbI CEHEHUS.

A.2.1.2 Tlopsigok n MeTop, UCMbITaHWUI - BapuaHT 1

ObGpasey, Ans wucnblTaHWM [OMKeH OblTb NOArOTOBMEH B COOTBETCTBUM C  HMDKEU3MOXEHHBIMM
npasuramMu 1 Kak nokasaHo Ha pucyHke A.2:

a) ero AnvHa JOJSPKHa He MeHee YeM B TpU pasa MnpeBbilaTb HaMOOMbLUYH LUMPUHY MONEPEYHOro
ceyeHus (b6e3 ydeTa MpomexyTouHbIXx pebep xectkocTn). ObGpasel, OOMMKEH BKMNOYaTb HE MeHee NSATU
OTBEPCTUI Nepdopauunm;

b) OH A0OmkeH 6bITb O6p833H nepneHankynapHo I'IpOJJ,OJ'IbHOI7I ocun, nocepeaunHe mMexay AOByMA
cocegHnMN OoTBEpPCTUAMU nep(bopau,vlvl (TaK, 4YTOObI MNITOCKOCTb Cpe3a He npoxoguna 4epel3 OTBepCTUA
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nepdopauun);
C) HUXKHAS N BEPXHSISt ONOPHbIE NMNACTUHbI AOMKHBI ObITh MPUKPYYEHbI UMW NPUBAPEHBI K CTOMKE.

MpumeyaHune - Topubl CTOMKM MOryT ObiTb BbiNpaBneHbl (MPU UCKPUBIEHUN POPMbl MONEPEYHOrO
ceyeHust TopLueB) NpY NOMOLLIM COOTBETCTBYIOLLIErO NPUBApPMBAHUA K ONOPHON NnacTuHe.

OceBas Harpyska JomkHa ObITb MpUoXKeHa K OMOPHLIM MiacTMHaAM Yepes3 Harpykatowme nnacTuHbI
OOCTaTOYHOM TONWMHbI. JTO Heobxooumo Ansi nNpefoTBpalleHUss HenpegyCMOTPEHHOTO  BIUSIHUS
aedopmaummn Harpyxarwowmx nnacTuH Ha pesynbTaTbl WUCMbITAHWMIA. Harpyxawoowue nnacTuHbl [OSHKHbI
BbiICTynaTb He MeHee, 4yeM Ha 10 MM 3a rpaHuubl ceyveHust CTOVKW. OnopHble NNacTUHbI OOIKHbI
pacnonaratbCsi Mexzy HarpyXxarwumn nnactMHaMmyM U KoHLaMu CTovku (CM. pucyHok A.2). Harpyxatowme
NNacTUHbl JOMKHbI UMEeTb HEDGOMbLUYI0 BbIEMKY, BbICBEPNEHHYHO ANl YCTAaHOBKM CTarlbHOrO Llapuka (CMm.
pucyHok A.2).

Y > 20 MM

v

=10 pmm 5

-,

-

1 - onopHble NNacTUHbI; A - ANWHa CToMKK; B - pacyeTHas AnuHa Npu NPoaonbLHOM U3rnée

PucyHok A.2 - Nopsiaok npoBeAeHUs UCNbITaHMI KOPOTKOW CTOMKM Ha cxaTtue
O6pa3seL, JomkeH ObITb MOMELLEH B UCMbITATENbHYK YCTAHOBKY M Harpy>aTbCsl OCEBOW HarpysKow,
nepegaBaemMon 4epe3 cCTanbHble LWapuKW, yCTaHOBMNEHHble C 0benx CTOpPOH. [lonoxeHue LWapukoB no
OTHOLLIEHMIO K MOMEPEYHOMY CEYEHUIO AOSMKHO ObITb OOUHAKOBBIM C 06EeMX CTOPOH CTOMKU U MOXET OblTb
OTPErynMpoBaHo ANns Nony4YeHns MakCUMarbHOW paspyLualoLLen Harpysku.

McxooHoe nonoXeHue Lapuka OOMMKHO COOTBETCTBOBATb LEHTPY TSXKECTU MUHUMArbHOMO 3HaYeHus
MONepeyHoro ceyeHus, MMbO LEHTPY TSKECTU MOMepeYHoro ceyveHuns GpyTTo, nNMbGO B HEKOTOPOWN TOYKe
MEXay HUMMK.

Harpyska gormkHa yBenmuneaTtbcs 40 MOMEHTa noTepu YCTOMYMBOCTM 06pa3sLioM M OTCYTCTBUS Y HEro
BO3MOXHOCTU BOCMPUHMMATbL [OanbHenllyo Harpysky. [aHHoe 3HayeHue HarpyskM [OOMmKHO ObiTb
3adMKCUPOBAHO B KA4YE€CTBE KPUTUYECKON Harpy3Ku.
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OnpegeneHve KpUTUYECKOW Harpyskv OOMmMKHO 6a3vpoBaTbCs Ha CEPUU UCMbITAHUIA C OAMHaKOBbIM
MOJSIOKEHNEM MeCTa MPUIIOKEHNS HArpy3Ku.

A.2.1.3 Mopsagok n MetToa UCnbITaHUIN - BApUaHT 2

D,J'IH Haanexawlero BbIMNOJTHEHUA OaHHOINo WCNbiTaHUA chneayeTt WUCnonb3oBaTb WCMbITaTeNbHYHO
YCTaHOBKY, B KOTOpOIZ no Kpa|7|He|7| Mepe ogHa U3 Harpyxakwuwux nnactuH no3BondeT OCYLeCTBNATb
perynmpoBsky noBOPOTOM OTHOCUTESIbHO [OBYX TOPU3OHTallbHbIX ocen wn KOTOopaa nocre 3TOoro MOXeT
ukcuposaTb 0bpasey, HeobxoamMMbIM 06pa3om.

McnbiTyemblii obpasel AormkeH OblTb YCTAHOBIEH TakuM 0Opa3oM, YTOObl LIEHTP TSPKECTU ero
ceyeHus (GpyTTO) coBnagan C LEHTPOM Harpyxarollei nnacTuHbl, UMelLell BO3MOXHOCTb NoBOpoTa Ans
BOCMPUATUSI N0OOr0 M3MEHEHWsI B LEHTPUPOBAHUM BEpPXHEW UMM HWKHEW nnacTuH obpasua. 3aTem
npuknagpiBaeTcsl Hebonbluas 3akpennsiowas Harpyska (Hanpumep, 0,5% OT OXuOaeMoi KpUTUYECKOMN
Harpysku) ans Toro, YToobl NMPUBECTU KOHTAKT PErYNMPYEMOI HarpyKatoLen NNnacTuHbl U BEPXHEN (HKHEN)
OMOPHOW MnacTuHbl obpasla B COCTOSAHWE MOMHOro wwapHupa. Mocne 4yero perynupyemas Harpyxatowlas
nrnacTuMHa JomkHa GbiTb 3adoMKCMpOBaHa B 3TOM MOMOXKEHUM.

MoarotoBka obpasLa K UCMbITaHUSAM MO JAaHHOMY MEeToAy He OTnMyaeTcsa oT onucaHHoro B A.2.1.2, 3a
UCKINIOYEHMEM TOrO, YTO He TpebyeTcsa Hannume BblIEMOK B HarpyaroLmx nnactTuHax.

HarpyaKa AOJKHa yBenunydmBaTtbCA C npupaleHmem no KpVITVI‘-IeCKOIZ N nocrne p[OoCTXKeHusa ee
MaKCUMarbHOro 3Ha4YeHUs1 NokasaHus OOIMKHbI ObITb 3a(*)VIKCVIpOBaHbI.

A.2.1.4 MNonpaBku K pesynbTatam UcnbiTaHWin

Habnogaemasa kputudeckas Harpyska JoSbpkHa ObITb pacCMOTpeEHa C y4eToM (pakTU4eCKon TOMNLWMHbI
W npeagena Tekyyectn maTepuana B cootsetctaum ¢ 13.3.5.

A.2.1.5 BbiBOA, xapakTepHbIX ((PaKTUHECKNX) 3HAYEHNI

dakTnyeckas KpuTnyeckasa Harpyska R OormkHa ObITb pacc4ynTtaHa B COOTBETCTBUU C 13.3.3, 3atem

onpenenarnT Sd)(*)eKTVIBHle nnowaab nonepe4vyHoro cev4eHnA Agif' .

. A
5 (A1)

Ecnn npu uncnblTaHUAX CTOMKM Ha cXaTue MakcumanbHasi TMOKOCTb CTOWMKMK npesBblillaeT 3Ha4vyeHue
A.=0,2, achcdhekTuBHas nnowiaab MoxeT ObiTb 3aaHa creyoLmm o6pasom:

MUHMMarbHYI0 OCEBYH Hecyllyto cnocobHocTb N &, Rd, min no M3rmbHOM WM M3rMOHO-KPYTUNBHON
dopme noTepu yCTOMUYMBOCTU B COOTBETCTBUM € 9.7.4 n 9.7.5 cnegyeT paccuuTbiBaTb C UCMNOMNb30BaAHUEM

3Ha4vyeHunA Aqﬁ' , MONTy4eHHOro no pesynbtatam MCNbITaHUN.

3ateM 3HauyeHue A qﬁ' OOIKHO ObITb CKOppeKkTupoBaHo AOna nojlydeHnda HOBOro 3HadeHusd,
COOTBETCTBYIOLLEro

Ny o, win = ——
T

B stom npouecce, ecnu pesynbTaTbl ObinyM NomyyYeHbl C ucnonb3oBaHnem metoga 1 u3s A.2.1.2,
pacuyeTHas AnvHa M3rnbHon hopMbl NOTEPM YCTOMYMBOCTU OOSPKHA NMPUHUMATLCS paBHOW AnvHe b, To ecTb
PaCcCTOSIHUIO MEXAY LapHMpaMu, a AJfivMHa KpYTUITbHOW hOpMbl MOTEPU YCTONYMBOCTU LOMKHA ObiTb paBHOM
nonoBuHe AnuHbl obpasua (anvHbl cTonkun). Mpu ucnonb3oBaHun Metoda 2 us A.2.1.3 anvHa nsrmbHom n
KPYTUINbHOM hOpM NOTEPU YCTOMYMBOCTU OIDKHA ObITh NPUHSTA B KAYECTBE MOMOBUHBI ANMHBI CTOMKU C (CM.
pucyHok A.2).

A.2.2 WUcnbiTaHMAa CcTOEK Ha cxatue - YyeT BIAUAHUA NOTEPU YCTOMUMBOCTU HOPMbI
nonepevyHoOro cevyeHusi
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A.2.2.1 Llenb ucnbitaHnmn

Llenb ncnoitaHnn - onpegeneHne BAUAHUA NOTEPU YCTOMYMBOCTM hOPMbl NONEPEYHOr0 CeYEHNs Nnoa
Oe’CTBMEM OCEBOW Harpys3kM Ha Hecylyl CrnocobHOCTb CTOMKW. PesynbTaTbl MCNbITaHWA NO3BONSAOT
onpenenuTb KOPPEKTUPYIOLWNE 3HaYeHNs s TeopeTU4eCcKn onpeaeneHHon B cooTBeTCcTBMM € 9.7.2 oceBon
Harpysku.

I'Ipmmeanme - Ecnu ncnbiTaHmst CToek Ha cxxaTne B COOTBETCTBUM C AAHHBLIM npunoXxeHnem npoBogAaT
BO BCEM BO3MOXHOM Anana3oHe OJIMH CTOEK, TO BJINAHUE NoTepu yCTOIZ‘-II/IBOCTVI CbOprI ceYvyeHunsa BKI4YeHo
B KpuBbl€ NMOTEPU yCTOI?I‘-IVIBOCTVI, ncnblTaHMA B COOTBETCTBMU C JA@HHbIM pa3geryioMm MOoryT He npoBOAUTbLCA.

A.2.2.2 Mopagok n MeTod UcnbiTaHUn

HomkHo OblTb MpOBEAEeHO MO KpanHew Mepe Tpy UCMbiTaHus Ha obpasuax CTOeK C OMOpPHbIMU
nnacTMHamm B COOTBETCTBUM C onucaHveM B A.2.1.2. CTOWKM OOMKHbI UMETb ANVHY, OnpederieHHyo B
cootBeTcTBUM C 9.7.2c. UcnbiTaHua Takke MOryT ObiTb NpoBedeHbl Ha OLHOM paMe Kak 4acTb cepumn
UCNbITaHWI, NPOBOAMMbBIX ANSA onpeaeneHuns KpMBbIX n3rnba CTonku, onncaHHbix B A.2.3.

Ecnun Ha koHuax obpasua HabngaeTcsa CyLeCTBEHHOE CKpy4YMBaHWe, TO 9T KOHUbI OOSKHbI ObiTh
3akpenneHbl ona npegorepalleHna 0aHHOro CKpyyYmBaHUA; AaHHOE 3akpensrieHne He OOJKHO HaKnagbiBaTb
[OMNOJHUTENBHOIO OrpaHUYEHNs Ha UCKaXEHNE MOMEPEYHOr0 CEYEHNS.

O6paseu AormkeH OblTb NOMELEH B WUCMbITaTENbHYI0 YCTAHOBKY M HarpyxaTbCsl OCEBOW Harpyskoi
yepes LapHUPHOE 3aKpensieHne Ha KaXaoM K3 KOHLOB. [onoxeHue WapHUPOB OOMKHO ObiTb OANHAKOBLIM
Ha o00Oeux CTOpOHaxX CTOWKM W MOXET OblTb OTPErynMpoBaHO [Ans  OOCTUXKEHUS  MONOXKEHWS,
ofecneymBatoLLEro NPUNoXKeHne MakcMmarnbHOW KpUTUYECKON Harpy3Ku.

A.2.2.3 BbiBOA, XapakTepHbIX ((pakTU4ECKNX) 3HaYEHUN

PesynbTaTtbl AaHHbLIX UCMbITAHUA JOMKHBI ObITb CKOPPEKTUPOBAHbLI MO Npeaeny TeKy4ecTn n TONLWmMHe
B cooTBeTCcTBUU C A.2.3.4.

XapakTepHasi KpuTuyeckasi Harpyska R i JormkHa ObiTb oLieHeHa B cooTBeTcTBUM ¢ 13.3.3, a Takke

AOMKHa ObITb BblYMCNiEHa COOTBETCTBYIOLLAA pacyeTHas npoyHocTb N db, Rid . 3HaveHns pesynbTaTos
UCMbITaHMN UCNOMb3YIOT B 9.7.2 ANSA NPOBEPKM BAUSAHUS NOTEPU YCTOMYNBOCTN (DOPMbI CEYEHUS.

A.2.3 UcnbiTaHusa cToek Ha cxkatue - OnpegeneHue KpUMBbIX M3rnba
A.2.3.1 Llenb ucneitaHunmn

LleJ'IbIO OaHHbIX UCMbITaHWMI SABNSAETCA onpepeneHve oceBoOW HecyLu,eﬁ CMocoBHOCTN CTOMKM AOnis
anana3oHa Scb(beKTl/lBHbIX OnMH B X—Hal'lpaBJ'IeHI/IVI C y4yeTOM BO3HMKHOBEHUA BCEeX BMOOB MNoTepu
yCTOVI‘-IVIBOCTI/I n 0I'paHVI‘-IeHVII7I, HanaraembIX paCKOCHOVI cuctemon pambl. paCCTOAHNAMU MeXOY €€ TOYKaMUn
KpenneHna n coegnHeHnem co CTOWKOW.

I'Ipmmeanme - PQSyJ'IbTaTaMVI OaHHOINo  MuCnblTaHUA ABNAKTCA KpUBbIE I/I3FI/I63, KOTOpble
NpeacTaBnsitoT coBOW MOHMKAIOWMI KOIPPULIMEHT AW GeapasmepHoe 3HaueHWe rMBKOCTU A . 3HaueHve

L Bcerma monyyalT M3 MBKOCTW, COOTBETCTBYIOWEN OiinepoBoit noTepe yctonumeoct (L/i) B
X-HanpaBneHuw, gaxe korga copma notepu yCTOMYMBOCTM MnpencTaBnseT cobon NoTepro YyCTOMYMBOCTU
hOopMbl CeYeHUs, N3rMBHO-KPYTUMBbHYO POpMYy NOTEPU YCTOMYMBOCTU UK DANEPOBY NOTEPK YCTONYMBOCTM
B Y-HanpaBneHun. Llenbio aTOro sBNAeTca OOnylleHue UCMofb30BaHWs KPMBOW u3rmba B pacyeTax u B
COOTBETCTBYIOLUMX HArpyXeHUsX, BbI3bIBAKOLUX NOTEPIO YCTOMYMBOCTM TOMbKO B X-HanpasneHuu. [aHHbin
NOAXOA SABMSETCH KOHCEPBATUMBHBIM U HE YYUTbIBAET BIUAHME MOMEHTHO-BpALLATENbHON XapaKTepUCTUKM
KpOHLUTEHa Garnku.

A.2.3.2 MNopsagok npoBeaeHUs UcnbiTaHum

MpoBedeHne UCNbITaHWA BKMoYaeT B cebsl cOopKy paMbl C MaKCMMarbHOW LUMPWHON, XapaKTepHOoi
AN OaHHOro Buaa NpoayKuuu, B KOTOPOW odHa W3 OBYX CTOEK HarpyaeTcsl OCeBOW Harpyskom, Kak
nokasaHo Ha pucyHke A.3a. Cxema pacKOCHOW CUCTEMbI, ee CEeKUUU U COedMHEHUS OO/MKHbI COCTOSATb U3
KOMMOHEHTOB, MPUMEHSIEMbIX B KOH(pUrypaumsix, Hanbonee xapakTepHbIX A1l NOMyYeHUs KpUBLIX NMOTeEpU
yCTOMYMBOCTU. Harpykaemasi cTolika [OimKHa HarpyxaTbCs Yepes3 CTarbHble Lapuku 1 COOTBETCTBYHOLWNE
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OMOpHbIE NMAAaCTUHbI, Kak onucaHo B A.2.1.2.

b

A - wnpuHa pambl; L - pacdyeTHas AnvHa npv npogonbHom nsrnbe; b - HanpasneHwe Harpysku; ¢ - cuna,
KOMMeHCcUpytoLas BeCc pambl

PucyHok A.3 - MNopsgok anbTepHaTUBHOMO NPOBEAEHMS UCMbITAHUI CTOEK Ha CcxaTue
HekoTopble cxembl packoCHbIX CUCTEM MOAPa3yMeBalOT HEOAMHAKOBOE KONMYECTBO y3M0B KPEenneHns
Ha cToWkax pambl. B aTOomM cnydae ONbITHO-NPOMbILIMIEHHbIE WCMbITaHMA HeobxoaMMO MNpPOBOAUTL ANIS
Ka)KOoM CTOWKM, Kak 3TO noka3aHo Ha pwucyHke A.3b m A.3c ona yctaHoBneHus Haumbonee cnabown
KOHdpurypauum (Konu4ecTBO Y3NoB KpenneHus Ha ctonke). Hambonee cnabas koHdurypaums [ormxHa
nogsepraTbCsa UCNbITAHMAM ANA onpeaeneHnst MPOYHOCTM Ha cxaTue.

B kayecTBe anbTepHaTUBbI BbiLIEONNCAHHOWM NpoLeaype UCTbITaHWIA Ha CXXaTue MOXET noaBepraTbes
NonHOCTbO cobpaHHas pama (Mpouedypa UCMbITaHWi MoKa3aHa Ha pucyHke A.4). Mpu npoBefeHUM OaHHbIX
UCMbITaHW MOBOPOT pacnpefensiowmx Harpysky Oanok OTHOCUTENBHO MPOAOJSIbHBLIX OCEN MOXET ObITb
OorpaHu4eH.

Korga onpegeneHHasi CToMKa WUCMbITbIBAETCA B COCTaBe paM C pPasfnYyHOW peLUueTKOW pPacKOCHOM
CMUCTEMbI MNU PasNUYHOW LUMPUHbI, OOMMKHbI OblTb MpOBeAeHbl OTAENbHble UCMbITaHWA AN Kaxaon
KOMOMHauMM pasmepa peLleTkn U LWKpUHbL, NMBo Ans MCNbITaHWA AOMMKHA WMCMOoMb30BaTbCA pama C
HambonbLWNMN pasmepaMn peLleTKM PackOCHOW CUCTEMbl U HanbonbLUen LUMPUHON.
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PucyHok A.4 - MNMopsaok anbTepHaTUBHOMO NPOBEAEHMS UCMbITAHWI CTOEK Ha cxaTue
A.2.3.3 MeTop npoBeaeHnst UCNbITaHWI

Crolika gomKHa MCMbITbiIBaTbCA B AManasoHe AJSIMH, HauMeHbllas n3 KOTOPbIX MO3BOJINT YCTAaHOBUTb
OAWNHOYHYIO NaHeslb paCKOCHOVI cuctembl. Hanbonblias gnvHa gomkHa COOTBETCTBOBATb 6e3pa3mepHomy

ko3achpULMEHTY rMBKocTU A =1,5 AN NOTEPU YCTOMYMBOCTU B X-HanpaBNeHWW, U MO KpalHel Mepe Tpw
OPYrMX UCMbITYEMbIX AMNWHbI CTOWKN AOMXKHbI BbIOMPATLCA C y4ETOM MX HaxoXZeHus B AuanasoHe mexay
yKasaHHbIMW OBYMS KpanHUMu cnyvasMmu. MwuHMManbHOe KonuMyecTBO WCMbITaHUM - 5, paBHOMEpPHO
pacrnpegeneHHbIX Mexay MWCNbITyeMbIMW ANMHaMW; OOIDKHO ObiTb NpPoBeAeHO MUHMMYM ABa WUCMbITaHUA
CTOMKM KaxaoW AnuHbl. [lpu npoBedeHMM WUCMbITAHWA Harpyska [JOSbDKHa MNOBbIWATLCA [0 YPOBHA
KpuUTuyeckon. Pexunm paspyLueHus pukcupyeTcs.

A.2.3.4 TonpaBku k pe3yrnbTataMm UCMblTaHWUiA

KoppeKTMpoBKy KaOoro u3 MONyvYeHHbIX pes3ynbTaToB CcredyeT MNpoBOAWMTb B COOTBETCTBUMM C
ycnosusamn 13.3.5 ¢ yueTom cneyroLmnx 3amedaHum.

MonyyeHHast KpuTUYecKkasl Harpyska [[OfkHa OblTb CKOPPEKTMpOBaHa C Y4eToM (DakTUYECKON
TONWMUHBI M Npefena TeKy4ecTu UCMbITbIBAEMOro obpasua cneayrowmum obpasom:

B
Rni_Rﬁ(c :I z , (A.2)
roe
I 1
0=A=0,2; j}
1—0,2+f—y(1,5—ij
o= Ji
0=A=15; 13

1,5= % ;C=1,0
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roe A.- rmbKocTb, COOTBETCTBYIOLLASA HAbMoaaeMOMY PEXUMY paspyLleHus.
OcTanbHble 0603Ha4YeHns B cooTBeTcTBMM € 13.3.5.

A.2.3.5 MNony4eHne KpuBoO U3rnba CTepXKHS
Bce pesynbTaThl MCNbITAaHUA Ha cxXaTue cregyeT NPUMEHSTb B JaHHOM pasgene.
Mpouenypa pomkHa 6bITb CneayoLLen:

a) Ona Kaxaoro UCMbITaHWMS AOMKHbI OblTb BbYMUCIEHBI KOSMMUUNEHTbI CHUKEHUSA Harpyskn Xuiu
Oe3pa3mepHbIi KO3PULNEHT TMOKOCTH :"Lm-, roe
Rm'

A =—71

AT,y (A.4)

T lm’
i = Ay B : (A.5)

roe Ra; - YTOYHEHHasi KpUTUYecKkasi Harpyska ansi KonmyecTsa UChbITaHUNM i

f}- - HOMUHanbHBIA Npeaen TeKy4ecTu.

b) nomkeH GbITb co3aaH rpaduk 3aBUCUMOCTU  Xps OT :"l-m-;

C) 3areM [OO/KHbl  ObITb  BbIOpaHbl  nogxoasiwme  anrebpanyveckMe  BbIpaXeHus  Ans

Yeu = You (A J) ANs onpeenernss MecCTOMONOXEHUs] CPEAHMUX 3HAYEHWI Pe3yNbTaToB WCTLITAHUA Xni .

OTn BbIpaXXeHUS OOMMKHbI UMETb He Bornee NATU He3aBUCUMbIX KO3(PPULMEHTOB. ATO MOXET OblTb CAENaHo
METOOOM HauMEHbLUMX KBagpaToB UIM M300paXKeHNEM rnagkov KpUBOW BPYYHYHO;

d) OTAEnNbHble 3HayeHus Kni OOIMKHBI ObITb HOPMMUPOBaHbl AeneHnemMm Kaxgoro 3Ha4deHuda Ha

COOTBETCTBYHOLLEE CpefHee 3HayeHWe Ny . 3aTemM MOXeT ObiTb BbIYMCINEHO CTaHAAPTHOE OTKIOHEHUE S
3TUX HOPMUPOBAHHbIX 3HAYEHUIA;

€) 3areM [JO/KHO ObiTb onpegeneHo daktnyeckoe (xapakTepHoe) 3HayeHue KoadduuneHTa
CHUXEHWS Harpy3ku X

1= Y l-ks), (A.6)
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roe k; npeacraesneH B Tabnuue 11 n 6asmpyetcs Ha obLiem ymucne pesynbTaTtoB UCMbITAHUN.
lMonyyeHHas KpuBasi CTEPXHS OEWCTBUTENbHA B AManasoHe OfMH UCTbITYEMbIX CToek. [ns anuvH

CTOEK BHE MCMbITYeMOro Auana3oHa KO3(MULUMEHT CHWXKEHUS Harpyskm OOIDKkeH ObiTb paccyvnTaH B
cootBeTcTBMM € 9.7.4 1 9.7.5. Ho nepepn BbINOMHEHMEM AAHHOIO pacyeTa HeoOXOAUMO MPOBECTU MPOBEPKY
noTepu yCTOMYMBOCTU C noTepert hopMbl CEHEHMS B COOTBETCTBMM C A.2.2 C UCNONb30BaHNEM pe3ynbTaToB
UCNbITaHWI pam C OAHOMN NaHernbl PACKOCHOW CUCTEMBI.

A.2.4 UcnbiTaHusa Ha U3rmb KpoHWTENHOB 6anok

A.2.4.1 Uenb ncnelitaHuim

Llenbio AaHHOro MCNbITaHWs SIBMSETCS ONpeaerneHne XecTKoCTU U NPOYHOCTU Ha U3rMb KpOHLUTEeNHa
6anok. Pabota coegMHeHMs CTOVKM U KpOHLWITEHa Banku sBNseTcs BaXHEWLWEN No OTHOLWLEHMIO K paboTe
BCeW KOHCTpyKUumn cTennaxa. OHa 3aBucuT oT 6onbLIoro Ymcna akTopos, B HACTHOCTY:

a) TMna CTOMKu;

b) ToNLWMHBI CTOWKMY;

¢) Tuna 6anku;

d) nonoxeHus 6anky OTHOCUTENbHO KPOHLUTENHA;

€) MeTofa KpenneHusa 6arnku K KpOHLUTENHY;

f) TMna 3aLenoB KPOHLITENHA;

g) CBOMCTB MUCMNOMNb3yeMbIX MaTepuarnos.

Bce komBuHauumn chakTopoB, KOTOPbIE NPOABASAIOTCA NpY pacyeTe KOHCTPYKUUN, CrieayeT UCMbITbIBaTb
OTAEenbHO, €ecnn He MOXeT ObiTb [JOCTOBEPHO MOATBEPXKAEHO, YTO WHTEPNoONAumMsa pesynbTaTtoB
obecneuynBaeT KOHCEPBATUBHYIO OLIEHKY.

Ons Kaxgoro Tvna COefMHEHMSsI CTOMKM W KPOHLUTEWHa criegyeT NpoBOAUTbL Kak MWHUMYM Tpwu
WOEHTUYHBbIX  UCMbITAHMA  Takum  obpa3oM, 4YTOObI pesynbTaTbl  MOMMKU  ObiTb  CTATUCTUYECKU
WHTepnpeTUpoBaHbl B cooTBeTcTBUM € 13.3.3.

Cepusl ucnblTaHW, B KOTOPOW U3MEHSETCS TOSNbKO OAWH M3 CYLLECTBEHHbIX MapameTpoB, TakUX Kak
WwupuHa Ganku, ToMwMHA CTOWKM U Ap., MOXeT ObITb NMpoBefdeHa M obpaboTaHa kak efguHoe Lenoe ans
npoBeAeHus nocneayoLien cratuctuieckon obpaboTkn, nanoxerHHon B 13.3.4. Cepusa UCnbITaHNA SOIMKHA
COCTOATb MO MeHbLUen mepe 13 10 ncnbiTaHun.

Mpn Hanuumn 6GonblIOro psida TUMNOPa3MEpPOB CTOEK, KPOHLITEMHOB W 6Ganok Ha yCMOTpeHue
KOHCTPYKTOpa onpeaenieHHble KoOMOuMHaumMmM CToeK, 6anok M KPOHLWITEMHOB MOrYT HeE BKIOYATbCHA B
UCMbITaHWS MPU YCIOBUM HAaNM4Yus HageXXHoN BO3MOXHOCTU UHTEPMNONSLUN Pe3yrbTaToB.

A.2.4.2 MNMopsagok npoBeaeHUs ucnbiTaHum

MopsiAoK NpoOBEAEHUSI UCNbITAHWUI LOIMKEH ObITh CriegyoLWwmMm.

a) Crorka HeOonblOW AONWHBI AOMKHA ObiTb MNPUKPENnsieHa K >XEeCTKOW pame UCMbITaTeNbHOM

YCTaHOBKM B ABYX TOYKax c 3a3opom hzh. Mexay Humu, rge:

hs =(anuHa KpoHLWTenHa) + 2.7

Bo Bpems npoBefeHUs UCTbITaHUI Ha 3TOM PAcCTOSIHUM He AOSMKHO ObITb KOHTaKTa MeXay CTOMKON U
pamon ucnbiTatensHon yctaHoBkW. KopoTkas yacTe Gankm gosmkHa ObiTb MpUcOedvHeHa nocpencTBOM
TECTMPYEMOrO KPOHLUTENHA, dmKkcaTopbl (3auenbl) 6anku SOMmKHbI OblTb YCTAHOBMEHbI HAa LITATHbIE MecTa.
XapakTepHble npumepbl NOA0GHbIX NpoLeayp NPoBeAeHMs UCTbITaHWI NpeacTaBneHbl Ha pucyHke A.5.

b) BbokoBoe cmelleHne un CKpy4nBaHMne KOHLUa ©ankn OomKkHbl ObiTb npegoTepalleHbl BBegeHNEM
BokoBoro OorpaHn4eHud, KoTopoe TeM He MeHee NOo3BOoNdeT 3rieMeHTaM 6anku cesobogHo nepemMeLlaTbCa B
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HanpaBneHUn NPUNoXeHnsa Harpysku. Kpome Toro, napa KPOHLWITENHOB MOXET UCMNbITbIBATbLCA NapaniesibHo.

c) Harpysky cnegyeT npuknagbiBatb Ha pacctosiHum 400 mMm OT ©OOKOBOW MITOCKOCTU CTOWMKM

Harpy>atwLyMm 9MeMeHTOM, AfiMHa KOToporo He MeHee 750 MM Mexay LapHUpPHbIMU OMnopamu, Kak
nokasaHo Ha pucyHke A.5.

d) MNMoBopoT gomkeH 6bITb N3MEPEH OAHUM N3 CneayLmux cnocobos:
1) gaTumkn nepemelleHnst yCTaHaBNMBalOT Ha NMAAcTUHY, 3akpenneHHyo Ha Garnke, pacnonoXeHHy

6NN3KO K KPOHLLTENHY, HO C AOCTATOYHbIM PacCTOSHUEM 151 BO3MOXHOCTU MOBOPOTA KPOHLUTENHA (AaTyvKm
di ndz Ha pucyHke A.5);

2) AaT4yuK nNoBopoOTa NnpucoegnHAaeTCca K Oanke Ha HebonbLIOM paccToAaHuUn oT KpOHLUTeVIHa.
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1 - WTOK rmapoumMnmMHapa UcnbiTaTeNbHON YCTAHOBKW; 2 - paMa UCNbITaTENbHOW YCTaHOBKW; 3 - 3NeMEeHT
CTOWKW; 4 - KPOHLWTENH 6anku; 5 - orpaHMyeHne noBopoTa 6anku B 60KOBOM HanpaBneHun; 6 - 3axuMm; 7 -
npoknagka ons 3asopa; A= 750 mm; B=400 mm; C - paccTosiHne Mexay Aatynkamm nepemMerteHus; d -
n3meputenbHble Npubopsbl; F - WnprHa NnockocTu ctonku; G - 4nvHa ucnbiTeiBaemoro obpasua

PucyHok A.5 - Mopsaok NpoBeAeHUS UCNbITAHUIA KPOHLUTENHA Barnkun Ha narmb (nokasaHbl anbTepHaTUBHbIE

BapuaHTbl yCTaHOBKW CTOMKW)
A.2.4.3 MNpouenypa ucnbiTaHui

Mpouedypa MCMNbITaHWiA, NokasaHHas Ha pucyHke A.5, noapasymeBaeT HarpyXeHue KpOoHLUTEelHa
CBEpXy BHU3. 3HAYEHMSI KECTKOCTU U MPOYHOCTU OOMKHbI BbITb NOMyYeHbl OTAEMNbLHO AN NEBOro U Npasoro
KPOHLUTeNHa, cpeaHee 3HauYeHne HeoBX0AMMO UCNOoMb30BaTh B pacyeTax.

HavanbHas Harpy3ka F, npumepHo paBHast 10% OT oXXmgaemMomn KpUTUYECKOW Harpysku, MOXeT ObITb
npunoXeHa K coeduvHeHWo B cbope um 3aTteM cHATa. B aTom cnyyae oHa cuuTaeTcd npeaBapuTenbHOW
Harpy3kon Ans ocagkuv anemeHToB. [MokasaHuWs 4aT4yMKOB NOCME 3TOro AOMKHbI ObiTb OBHYNeHbl. 3aTem
npuknagbiBaemyto Harpysky F criegyeT nocTeneHHO yBenuumBaTbh 40 OOCTMXKEHUS MaKCUMarbHOW Harpysku
U paspylleHns coeavHeHusi. HeobxoaMmo KOHTpONMpoBaTb MNOBOPOT COEAMHEHUdA, U Ons  Kaxaoro
coeIHeHUA AoMmKeH BbITb NonyyYeH rpachuk 3aBUCUMOCT MOMEHTA 1 Yria noBopoTa, B KOTOPOM:
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M=F B (A7)

_B&-f
O=—" (A.8)

roe B - pbluar npunoXxeHus Harpysku F;
M - pacctosiHne mexay natumkamu di v d 2, nokasaHHbIMUK Ha pUcyHke A.5;

8| - pechopmaLyisi, U3MepeHHasi JaT4nKoM di ;

82 - nechopmaLysi, N3MepeHHas JaTumkom d 7 .
A.2.4.4 MNMonpaBku K pesynbTatam UcnbliTaHum

Mpegen TekyyecTn M TonwmHa MaTtepuanoB CTOMKM, Oanku v KpOHWTeWHa criedyeT onpegensTtb C
y4eTOM BblYUCTIEHNS KOppeKTupytowwero koadduumnerHTta Cm .

Gl
o =[[2] (8] <10

E

Jr & . : (A.9)

roe _ff - d)aKTI/I‘-IeCKVIﬁ (SKCHepMMeHTaﬂbeIVI) npenen TeKky4eCctu CooTBEeTCTBYHOLLEro arfieMeHTa,

f}l - HOMMHanbHbIN npenen TeKky4eCctn COOTBETCTBYIOLLIETO 3J1IEMEHTA,

t¢ - dbakTuyeckas (aKkcnepumeHTanbHas) ToNLWMHA COOTBETCTBYIOLLEro 3N1EMEHTA;

t - pacyeTHaga TonLuHa COOTBETCTBYIOLLErO 3aNeMeHTa;

=0, ecnu f;u 2ff;

=1, ecrm Jy <J%.

B Tom cnyvae, ecnu He NPoOMCXOaUT paspyLlleHus 6ankv unu npegen TeKy4ecTu KpoHLWTenHa 6anku
bonee uyem B 1,25 pasa npesblwaeT rapaHTUPOBAHHYK MPOYHOCTb, HEOBXOoAMMO MPUMEHHATb
KOPPEKTUPYIOLLME 3HAYEHWS OJHOMO U3 [IByX COOTBETCTBYHOLLMX 3NIEMEHTOB, KPOHLUTENHA Banku unm cTowkw,
He3aBMCUMO OT TOro, KakoW 3MeMeHT npeznonaranocb JOBECTU [0 paspylueHusi. B cnyvae paspylieHus
KpoHWTeNHa 6anku HeobXoAMMO MNPUHMMATL BO BHUMAHWE KOPPEKLUMIO, CBSI3aHHYD C MaTtepuarnom
KpoHLTenHa 6anku. Koppekuns B 15% vnu MeHee MOXeT He NMpUHMMaTbCS BO BHUMaHMe.

B cnyyae npumeHeHVs KOPPEKTUPOBKU pe3ynbTaToB MOMEHTHO-MOBOPOTHAasA XxapakTepucTuka (Mz -4)

[0IKHa ObITb pasdernieHa Ha [Be 4YacTu, ofHa U3 KOTOpbIX JOSKHA NpeacTaBnaTb ynpyrie gedopmauunu, a
Apyrast - o06nacTb Heynpyrux gecgopmMaumnini CoeAMHeHus.

Mpoueaypa AomkHa 6bITb crieaytowen.

a) N3obpaxxaeTca HECKOPPEKTUPOBAHHbLIN rpadvk pe3ynbTaTtoB UCMbITAHUI B KQ4YeCTBE 3aBUCKMMOCTU
(kpyBO#A) (M¢ -5 ).

b) NamepsieTca HaknoH kpueon (K ) B Hayane koopanHar.

¢) W13 HabnogaeMoro noBopoTa s BbluMTaeTCs 3HaYeHMe ynpyroro nosopota Mg /K[ Anst nomnyyeHus
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nnacTuyeckoro narnba E'p .
d) BeluucnseTca ckoppekTupoBaHHbIN MOMEHT My , paBHbii My =M; -C. Tge C=0,15+C» un C=1,0.

€) HasHavaeTtcsa ynpyroctb coeanHeHus (KpoHLWTeWHa), B AaHHOM cniydae My /K, ona onpegeneHus

HOBOTO yrna nosopota ‘Jn = By +y, fiy |

f) 3obpaxaeTcs ckoppekTMpoBaHHas kpusas (M j - = ).

I'IpmmeanMe 1 - CKOppeKTVIpOBaHHaﬂ MOMEHTHO-NMOBOPOTHaAA XapaKTepuctnka wumMeeT TOT XKe

HadanbHbIN HAKMOH K[ , KaKk U M3Ha4anbLHO Habngaemas KpmBasi.

MpumeyaHue 2 - Anrebpamnyeckoe BblpaxeHue B Buae (PyHKLMM NOBOPOTa MOXET ObITb UCNOSb30BaHO
ONns npeactaBneHnsa n3obpakeHHOW KpMBOW. ITO BblipaXeHue AOMKHO MMEeTb He Bonee NaTu He3aBUCUMbIX
KO3 PULMEHTOB. ITO MOXET ObITb AOCTUIHYTO C MOMOLLLIO MPUMEHEHUSA MeToA4a HauMEHbLUWX KBaapaToB.
A.2.4.5 BbiBOA, xapakTepHbIX 3Ha4YeHMn 1 npoueaypa onpeaeneHns KpmBbixX

A.2.4.5.1 OcHOBHbIE NOMOXEHUS

Kputuyeckun MOMeHT M i OOMmKeH ObiTb NPUHAT B KayeCTBE MakCMMarbHOIO KOPPEKTMPYHOLLEro
MOMEHTa, Kak NokasaHo Ha pucyHke A.6.

[na kaxgoro Tvna CoeAMHEHUs CTOMKU U KPOHLUTEHa XapakTepuCcTUKa KpUTUYEeCKoro MomeHTa M i

JormkHa 6bITb paccuntaHa B cootBeTcTBMM ¢ 13.3.3. PacyeTHbIn MOMEHT coeguHeHus npu M g atom™

* TekCT JOKYMeHTa COOTBETCTBYET opurnHany. - lNpumeyaHne narotosutens 6asbl AaHHbIX.
A 1 Mi
M=
Vig o (A.10)
roe i - KoaPPULMEHT HAAEXKHOCTU COeQUHEHUS, ONPEeaENneHHbIN B 7.5;
Tl - nepeMeHHBbI KO3PPULMEHT, NPUHUMAEMbIN KOHCTPYKTOPOM, Tl =1.

ORq./ n.i
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PucyHok.A.6 - OBpaboTka 3Ha4YeHU KECTKOCTU KPOHLLTENHA Hankm
MpumeyaHwue - Jlioboe 3HavyeHne pacyeTHOro MOMeHTa MOXeT ObiTb BbIDPAaHO MEHBLUUM UMW PaBHbIM
MakcuMarnbHO AOMYyCTUMOMY ANS TOro, YTobbl ONTUMU3NPOBATb BO3MOXHbIE HECOOTBETCTBUA TpeboBaHui
MO XECTKOCTU M NPOYHOCTU. Takum obpas3om, CHUKEHMEM PaACHETHON MPOYHOCTU MOXHO AOCTUYL BornbLuen
pacyeTHOW XXeCTKOCTM.

A.2.4.5.2 MMpouenypa onpeaeneHnst IMHeapnu3oBaHHOW 3aBUCMMOCTHU

XapaKTepVICTVIKa MOMEHT-NMOBOPOT COCTOUT U3 NIMHENHOWN >KECTKOCTU noBopoTta Wn pacyeTHOoro
MOMEHTa coeanHeHud, onpegerndemMmoro B COOTBeTCTBMn C ypaBHEHUNEM A.10.

KecTkoCcTb NOBOPOTa KPOHLUTEMHA AOMMKHA ObiTb MOMyveHa Kak HaknoH Ky MMHMKM, Npoxoasiien
yepe3 Havano KoOpAuMHaT, KoTopasi OrpaHMyYMBaeT 3KBMBANEHTHble obractu Mexagy Henm wu

SKCMEePUMEHTAaNbHON KPMBOW, HKE pacyeTHOro MoMeHTa M g (C y4eToM MonpaBoK Ha NPeaen TeKy4ecTu u
TOMLLUMHY), KaK NoOKa3aHo Ha pucyHke A.6, Npu ycnosuw, 4To:

M pg
B (A.11)

MpumedaHne - 3TO ycnoBue npedHasHayeHo Ans OrpaHUYeHMs pasHuLbl MeXay MoBOpPOTOM Mpw
paspyLleHun, JonyckaeMoi B MOJEnu U onpeaeneHHon ¢ NoMoLLbio UcnbITaHui, Ao 15%, B cnyyasx koraa
noBeAeHWe KPOHLLTEHA ABNAETCA HENMUHEeNHBIM.

ki =115

=

PacueTHOe 3HayeHue XeCTKOCTM KpoHwWTenHa K 4 [omkHO ObiTb NONy4eHO B KayecTBe CpeaHero

3HaveHus K , roe

by =

| =

n
Eikm' . (A.12)

=«

A.2.4.5.3 lNMpoueaypa onpegeneHns MynbTUIMHENHOW 3aBUCMMOCTM

[Ona MynbTUIMHENHOW 3aBMCMMOCTM MOBOPOTA OT MOMEHTa MepBbIM LLArom sIBNAETCS onpeaeneHue
cpegHen KpvBOW U3 pe3ynbTaTOB WCMbITAHWMA COOTBETCTBYHOLLEN KOMOMHAUMM coeavHeHust Ganku wu
KpoHwTenHa. B cooTtBeTcTBMM ¢ A.2.4.3 pesynbTaTbl ANA NEBOro U NpaBoOro KpOHLITEWHa aornyckaeTcs
paccMmaTtpuBaTb COBMECTHO.

Cpeﬂ,H‘ilil KpmBaa AOOJKHa ObITb nony4yeHa HaHecCceHneM cpeHero 3HadYeHuda noBopoTa B KaXkabli

MOMEHT npupaLleHns (yBenUYeHus!) 3Ha4YeHUst pacyeTHOro MoMeHTa M gi C MCNONb30BaHUEM KPUBbIX
3aBMCUMOCTU MOBOPOTA OT MOMEHTA MocCrie Koppekuun B cooTBeTcTBMMN ¢ A.2.4.4.

OTO AaeT odHy KpuBYl ONS Tuna COeavHEHUs, CBA3bIBAOLLYI0 MOMEHT M MOBOPOT, KaK MokKasaHo
CMOLWHOW NUHUEN Ha pucyHke A.7.

Ecnn onpepenenve nodTa He BKMKOYEHO B pacyeT HecoBeplleHCTBa pambl B 5.3.2, TO nodr,
navepsembii B cootBeTcTBuM ¢ A.2.5, gormkeH ObiTb JoGaBneH K cpegHen KpUBOW MOMEHT-MOBOPOT,
Nony4YeHHON Kak OMUCaHO Bbllle, B KayeCTBe FOPU3OHTaNbHOrO UMW MOYTU FOPU3OHTANBHOMO YyyacTka
(paBHoro C/2, cM. pucyHok A.9).

MynbTuUnuHenHas kpuBas MOXeT ObiTb MONyYyeHa 3aMeHOW CpedHEN KpUBOW PSiAOM MPSIMbIX JIMHUA,
KOTOpble Bcerga HaxoOsaTCs HMXe Hee, Kak NnokasaHo Ha pucyHke A.8. MoxHO npegnonaraTtb, 4TO
XapakTepucTuKa MOMEHT-NMOBOPOT Takke cnpaBennvBa u AN oTpuUaTenbHbIX BpalleHUi.
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1 - pAa CKOPPEKTUPOBAHHBIX 3KCMEPUMEHTarbHbIX KPUBLIX; 2 - MOfyYeHHasa cpefHAsa KpuBas

PucyHok A.7 - OnpegeneHune "cpegHen" KpMBOWM 3aBUCMMOCTU MOMEHT-MOBOPOT

'I.I'"’f 7

9

L

<\

PucyHok A.8 - Tunosas nuHeapusaLmsa cpefHen KpuBomn
A.2.5 UcnbiTaHUs KPOHLUTEMHOB 6anok Ha NdT B cOegUHEeHUU

A.2.5.1 Uenb ncneltaHni

Llenb ncnbiTaHnn - onpegeneHne 3HadeHun niodrta coeguHeHns ¢Ij ONs UICNONb30BaHMA B pacyeTax
B cOOTBEeTCTBUMU C 5.3.2.
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A.2.5.2 MNopagok npoBegeHUs UcnbliTaHum

lMpn npoBedeHWM OaHHOrO TUMa UCMbITAHUA criegyeT UCMOMb30BaTh NpoLenypy ANnd onpeaeneHus
XECTKOCTU U NPOYHOCTM KPOHLUTEWHA, OnNuUcaHHyto B A.2.4, 3a MWCKMIOYEHWEM TOro, YTO HarpyxatoLiui
anemMeHT [OomkeH OblTb ABOMHOro (MpsiMOro M o6paTHOro) AEeWCTBMS ANsi BO3MOXHOCTU MNPUIOXKEHUSA
Harpysku B 0bpaTHOM HanpaBneHun; Takke Ans JOCTUXKEeHUA AaHHOro adydpekta MoxeT OblTb MCMONb30BaH
NPOTUBOBEC C MAacCOW, paBHOW Macce cobCTBeHHOro Beca. KpOHWTEWH He OOMKEH OTCOEAMHATBCA OT
CTOMKM B npoLiecce peBepcupoBaHnA ABMKeHus. Jliobble uamepeHus, BblbpaHHble ANA MNOATBEPXAeHUS
OaHHOTO npoLecca, He AOMKHbI BMATbL Ha NOBeeHNE KOHCTPYKLNN.

A.2.5.3 MNpoueaypa ucnbiTaHnm

Harpyska F pomkHa MeAneHHO yBenuuMBaTbCA [0 TOrO MOMEHTa, KOra KpPOHLUTEWH MNOmny4vuT
3HayeHne MomeHTa, paBHoe 10% OT pacyeTHOro MOMeHTa, onpefgeneHHoro B A.2.4. HabniwopgaroTcs
nony4yaemble gedopmauun. 3atem Harpyska AOMmKHa OblTb CHATA M MPUMNOXeHa B NPOTUBOMONOXHOM
HanpaBneHun Ans NonyyeHuss oTpuuaTenbHOro MOMeEHTa, paBHOro no mMeHbllen mepe 10% OT pacyeTHOro
MOMeHTa. 3aTeM Harpyska fofmkHa ObiTb cHATa. Ha pucyHke A.9 npeacTtaBneHa xapakTtepHas 3aBUCUMOCTb,
KOTOpas MOXeT ObITb NONyyYeHa B XO4E AaHHbIX UCMbITAHWNA.

Il"l s e
M kiH M

A

C - gBoNHOE 3HayeHune N Ta coeanHeHns

PucyHok A.9 - XapakTepHas 3aBUCUMOCTb, Norfy4yaemMas B Xoe UCnbiTaHUn
A.2.5.4 TlonpaBKku k pe3yrnbTataMm UCMblTaHWUi

Ons y4yeTa pasiiMyHbliX BapUaHTOB TOJIWMHbI U NPO4YHOCTU NpoBedeHMe NnonpaBoOK K pe3ylibTartam
UCMbITaHWI He Tpe6yeTcs|.

A.2.5.5 BbiBOA, xapakTepHbIX ((pakTU4ECKNX) 3HaYEHNN

CpepaHee 3HavyeHune nodTa CoOeaUHEHNa AOMKHO ObiTb MONYyYEeHO NO pesynbTatam No KpanHen mepe
Tpex uUCMbITaHWUN.

A.2.6 UcnbiTaHUs1 KPOHWTEMHOB 6anok un mkcaTopoB (3auenoB) KPOHLUTENHOB Ha CABUT

A.2.6.1 Uenb ncnbitaHui
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Llenbto wucnbiTaHWiA ABNSAETCA M3MEPEHMEe TMPOYHOCTU Ha COBWUM KPOHLUTEMHA WX 3alenoB
KpoHLWTENHA. [JomMKHbI ObITb MPOBEAEHbI UCTIbITAHMS, BKIOYaOLWME No MEHbLLEN Mepe CTOMKU HambornbLuen
N HauMMeHbLUEN TONMWMHbI B KOMOWHAUMW C KPOHLUTEMHOM HauMMeHblueh TonwuHbl. [Mpyn oTCyTCTBMM
crneumanbHbIX yKazaHuin Ansi pacyeToB NPUHMMAOTCA HaMMeHbLUME 3HAYEeHMS MONyYeHHbIX Pe3ynbTaToB.

A.2.6.2 MNopsagok npoBeaeHUs CnbiTaHW

Mopagok npoBedeHUs UCMbITaHWWA NOApa3yMeBaeT MCMOMb30BaHUE KOPOTKOM CTOMKWU, >KECTKO
COEeQIMHEHHOW C pamMOn OTHOCUTENbHO GECKOHEYHOW XXEeCTKOCTU, U Bankm, NpucoeauHEHHOW K 3TON CToNke
nocpeacTBOM MCMbITYEMOro KPOHLUTENHA, Kak noka3aHo Ha pucyHke A.10. Harpysky cneagyeTt npvknaabiBatb
NMoCpeacTBOM HarpyX<arLero 3fieMeHTa C WapHUPHBLIM ONMPaHMEM, YCTAaHOBMNEHHBIM Ha pPacCTOSHUKM a OT
OOKOBOW MJIOCKOCTU CTOMKN U Kak MOXHO Bnvke K Hel. CBoGoAHbIN koHew, 6anku JoSMKeH OblTb YCTaHOBMNEH
Ha LIApPHUPHYIO OMOPY Ha paccTosiHMM No kpanHen mepe 400 MM OT OOKOBOWM MITOCKOCTM CTOWMKK, Kak
nokasaHo Ha pucyHke A.10. 3Ta onopa fomkHa ObITb perynMpyemomn B BEpTMKaNbHOM HanpaBrieHUu, YToobl
Oanka octaBanacb ropu3oHTasnlbHON B X04e UCMbITaHUs.

Ons ncnblTaHun uKcaTopoB (3auenoB) KPOHLITENHA WUCMbITYEMbIA OTPE30K CTOMKU OOSKeH ObiTb
yCTaHOBMEH B pa3BepHyTom Ha 180° nonoxeHun (OTHOCUTENBHO paboyero NONOXeHNs) U AONOMHUTENBHO K
Harpy>XeHumo, un3obpaxxeHHOMy Ha pucyHke A.10, kK OOKOBOM MNOBEPXHOCTM Oamnku npuKnagbiBaeTcst
noctosiHHasa Harpyska 500 H B HanpasneHuu, nepneHanKynsapHOM NIIOCKOCTM CTOMKM, TaK, YTOObI BbIBECTU
KPOHLUTEWH Ganky n3 KOHTakTa co CTonkon (no3uums 12 Ha pucyHke A.10).

I'IpmmeanMe - Lleﬂb NpUnoXeHuma OaHHON Harpy3kn - U3bATb FNOPU3OHTAJIbHYKO CTENEHb cBoboabl
coeanHeHnA B c6ope M Cco3adaTb TakKmm o6pa30M Hanxyawune ycnosua ond (pVIKC&]TOpOB Oanku.

A

-5
-

1 - pama ucnbiTaTenbHON yCTaHOBKM; 2 - chukcaTop 6anku; 3 - 3auen KpoHLITenHa 6anku; 4 - ctonka; 5 -
6anka; 6 - ponvkoBasi onopa; 7 - perynupyemMas onopa; 8 - wapHupHasg onopa; 9 - wapHupHas onopa; 10 -
AaTyuk Harpysku; 11 - WToK ruapoumnnmHapa ucnbitTatenbHON yCTaHoBKMW; 12 - HanpasneHne AencTBus
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rOpM30OHTaNbHON Harpysku; A - MMHUManbHO BO3MOXHOE PacCTOSIHUE OT LUTOKa r’mapoumnmHapa
UCnbITaTeNbHOWM YCTAHOBKM 0 CTOMKK; B=400 Mm

PucyHok A.10 - MNopsipok npoBeaeHMs UCNbITaHUMI KpOHLITENHa Banok Ha caBur
MpumeyaHune 1 - MecTo NpUNOXeHNst Harpy3kn 1 pacnonoXeHne onop AOMKHbI COBMaAaTh C LLEHTPOM
n3rmba 6anku, Harpy3ka JOJPKHA NPUKagbiBaTbCA MO BCEW LUMPUHE BEPXHEN NMOCKOCTM Banku.

Mpumeyanne 2 - Ecnu nonyuntb o6paseLl, ucnonb3yemoro martepuana B TepmMoobpaboTaHHbIX UIn
XOMNOAHO(OPMOBaHHBIX 30HAxX KPOHLUTEMHA 3aTpyOHWUTENbHO (ONS WUCMBITAHWA Ha pacTsKeHue), To
JonyckaeTcs MCMosfb30BaTb KOHTPOIbHLIA ObOpasel, B cOOTBETCTBMM C [12]. [Ona 3TUX MCMbITAHUA He
TpebyeTcs 3HaYeHun yanuHeHus. Takke gonyckaeTcs Bbipe3aTb obpasel, MmaTtepuana u3 KpoHwTerHa 6anku
nepea ero XonoaHeIM (bopMoBaHNEM.

A.2.6.3 MeToa ucnbiTaHui

[na namepeHun NpoOYHOCTU KpOHLITenHa 6ankm unu dukcatopa 6anka gomkHa ObiTe HarpyxeHa B
COOTBETCTBMM C pucyHkoM A.10 BNMOTb A0 OOCTWXEHUST MakCMManbHOW Harpy3km F g . [lMpo4vHoCTb

KpoHWTeNHa Ry MOXeT OblTb NPUHATA Kak:

a
Ry =Fy I_E _ (A.13)
A.2.6.4 MNonpaBku K pesynbTatam UCnbiTaHWin

PesynbTaTbl AaHHbIX MCNbITAHWA OOSMKHbI ObiTb CKOPPEKTMPOBaHbl MO NapaMeTpaMm TOMNWMWHbI U
npegena Teky4ectu B cootBeTcTBum ¢ A.2.4.4.

A.2.6.5 BbiBOA, xapakTepHbIX ((pakTU4ECKNX) 3HaYEHUIN

XapakTepHoe 3Ha4yeHMe TMPOYHOCTM Ha CABUM KPOHLWTENMHa W dukcaTopa onpegensieTca B
cootBeTcTBUM € 13.3.3 Ha OCHOBaHWM pPe3ynbTaTOB CEPUWN, COCTOSILLLEN MO MEHbLUEN Mepe Uu3 Tpex
UCNbITaHUN.

A.2.7 UcnbiTaHus KpenneHus K nony
A.2.7.1 Uenb ncnbitaHnn

Llenbio wmcnbiTaHMn 4BASETCA U3MEepPeHMEe MOMEHTHO-NMOBOPOTHOW XapaKTepUCTUKM COeANHEHUN
CTOWKM 1 MoNna B Anana3oHe OCEBbIX HAarpy30K BMIOTb 4O pac4eTHOM MPOYHOCTU CTONKM.

A.2.7.2 MNMopsagok npoBeaeHUst UCnbiTaHW

Mopsiook NpoBEAEHWS WCTbITAHWA Moka3aH Ha pucyHke A.11; npu HeobxoAMMOCTM [onycKaeTcs
NCMonb30BaTh anbTepHaTWBHbIE METOAbI, HO NPV YCIOBUM HaAnexallero MOAENVPOBaHUS pearnbHbIX
YCMOBMWI paboTbl KOHCTPYKLIMN.

Mopsaok npoBefeHUs UCMbITaHUI NogpasymMeBaeT UCNOSb30BaHUE OBYX OTPE3KOB CTOWMKU, KOTopble
OOJDKHbI ObITh MO KpanHen Mepe B YeTbipe pasa bornblue ee LWMPUHBI, C YCTAaHOBMNEHHbIMU MOANATHUKAMU, U
WapHUp Ha OETOHHOM KyDe, MMWUTMPYIOLLEM MNOBEPXHOCTb MoJa, Kak nokasaHo Ha pucyHke A.11. lMpwu
NPOBEOEHUN UCMbITaHWIA CcnegyeT MCMonb3oBaTb CTaAHOAPTHbIE MOANATHUMKW, KOTOpblE AOMKHbI ObiTb
npukpenneHbl K 6eTOHHOMY KyBy C UCMONb30BaAHNEM KPEMEXHbIX MaTeprarnoB, KOTOpble MOApa3yMeBaOTCA
Ona 0aHHOro TUna KOHCTPYKUMKU. Ecnn nognaTHUKM UMEIT KpenneHue K nony, NPOYHOCTb UCMONb3yeMOro B
Kybe OeToHa pomkHa ObITb OAMHAKOBOM C MNPUMEHSIEMOW B peanbHOW akcnnyatauun. lMpoBoaumblie
UcnbITaHWS ¢ UCNonb3oBaHNeEM OeToHa kracca npoyHocTy 20/25 moryT ObITh Takke NPOBEeAEHbI Anst Moboro
Opyroro npoyHoro 6eToHa, MPOYHOCTb KOTOPOro TOYHO He WM3BecTHa. McnbiTaHWsi MOryT npoBOAUTb C
NCNONb30BaHNEM OpYrMx MaTepuanoB, COOTBETCTBYIOLLMX aKTyanbHbIM MaTepuanam U3rotoBreHus Mnoros,
B TOM Cry4yae, ecrim 310 He GeToH, Npu obecneyeHun YCNoBUI UCMbITAHUA, COOTBETCTBYIOLUNX pearibHoW
aKkcnnyaTauum.
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1 n 2 - HarpyxatoLLme YyCTPONCTBa; 3 - PONMKOBbLIN MNOALUUMNHKK; 4 - oBpaseL, CTONKK; €1 -C¢ - AaTymkun; D13
OETOHHbIN Bnok

n D34 - paccTosHWsA Mexay usameputenbHelMu npubopamu; F1 1 F2 - npuknagbiBaemble cunbl; G -

PucyHok A.11 - Nopsaok npoBeeHns UCNbITaHWUI COeAMHEHUS C NOMOM
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PucyHok A.12 - Yeunua u gedopmauum npu UCMbITAHUSAX COEQUHEHUI C MOMOM
Byl
My =—=+ Hh (A14)
(A.15)

_1

2

{&—%+%—M}
2y Lhy |

roe F1 v F2 - Harpysku, npuknagbiBaemble UMNUHAPOM 1 1 2 COOTBETCTBEHHO;

& - Og - nepeMelLieHust Touek 1-6 COOTBETCTBEHHO;
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Elj +55
A=——— (A.16)

A.2.7.3 MNonpaBku K pesynbtatam UcnbliTaHum
[nsi pe3ynbTaToB AaHHbIX UCMbITAHUIA MONPaBKX He TpebyroTcS.

MpumeyaHune - lpu pacuyeTe HeobxoouMO paccmaTpuBaTb MNOCMNEACTBUSA JHOObLIX CYLECTBEHHbIX
OTKMOHEHUA OT MEXaHUYeCcKux Wu reomeTpuyeckux CBOMCTB obpasua B cbope (oTnmyarowmxcss oT
HOMUWHaIbHbIX 3Ha4YeHUN).

A.2.7.4 BbiBOA xapakTepHbIX (akTnYeckux) 3HayeHunm

[ns npuknagbiBaeMon OCEBOMW Harpy3ku pacyeTHbIi MOMEHT COEAMHEHMUS M XXECTKOCTb NoAnsTHMKA
crnefyeT paccuyuTbiBaTb MeTodamMu, onucaHHbiMmn B A.2.4.5 ans kpoHwTerHoB 6anok (4nsd Bcero gnanasoHa
0OCeBbIX Harpysok). PesynbTaTbl UCNbITaHWA M3obpaxaloTcd B BUAE 3aBMCMMOCTEN XECTKOCTU OT OCEBOM
Harpy3ku (4ns kaxgoro crnyyas usobpaxaercs ycpeaHeHHas KpuBasi unm Habop npAMbIX AVHWUIA, NeXalumx
HWXe pe3ynbTaToB MUCMbITaHUN). Takke MOXET ObITb onpeaeneHo eAVHCTBEHHOE 3HAaYeHME XKECTKOCTU AN
BCEX 3HAYEHUN N COOTBETCTBYHOLLMX COMPOTUBINEHNN, PACCYUTaHHbBIX B COOTBETCTBUM C A.2.4.5.

A.2.8 UcnbiTaHnsa CTOMKKN paMbl Ha XX€CTKOCTb Npu caBuUre
A.2.8.1 Uenb ncnbitaHui

LleJ'IbIO ncnbiTaHW aBnsaeTcs onpeneneHne XXecTtkoCctn Ha caBur eaunHMUbl ONMMHbl KOHCTPYKUUW paMbl
C Lenbko OLUeHKn ee yCTOVIHMBOCTVI N OUEHKN NPOYHOCTU paMbl Ha COBWT.

A.2.8.2 MNopsagok npoBeaeHMs UcnbiTaHum

NcnbiTyembin obpasew, JomkeH npedctaBnaTb cobon pamy B cbope C yCTaHOBEHHOW PaCKOCHOM
CUCTEMOW, Harpy>xaeMomn B COOTBETCTBMM CO CXEMOW, NpeacTaBneHHon Ha pucyHke A.13.

Heobxogumo Hanmuume no KkpavHen mepe ABYX MaHenem pacKkoCHOW CUCTEMbl, Kak MOKa3aHO Ha
pucyHke A.13.

OpHa cToiKa pambl AOMKHa OblTb LUAPHUPHO 3aKpenrneHa Ha OOHOM KOHLUEe Ans npefoTBpalleHus
ropnsoHTanbLHoOro nepemelleHus (Todyka 1 Ha pucyHke A.13). Harpyska npuknagpiBaeTcs BOOMb LiEHTpa
Macc ceveHus (L. ocun) Apyron CTOMKK (Todka 2 Ha pucyHke A.13).

Ecnu ctennax nmeet pana pam C TUMNOBOW UJVIpVIHOVI, AaHHble NCNbITaHUS HeobXxoaAnMo npoBOAUTb Ha
Hanbonee 4acTo VICFIOﬂb3yeMOI7I LLNPUHE paMbl. Ecnu ctennax nmeet pPA4 yrnoB yCTaHOBKM PacKOCOB pam,
OaHHble WUCNbITaHUA [OOMNyCkKaeTcd nNpoBoAUTb Ha pamax Cco cpeaHuMM YyrnoM YCTaHOBKM pPacCKOCOB.

lopusoHTanbHaa gedopmMaums pambl & OormkHa ObITb M3MEpeHa B ToUke 3, Kak Noka3aHo Ha pucyHke A.13.

A.2.8.3 MNopsagok npoBeaeHUs UcnbiTaHum

Harpysky F cnegyeT mocTeneHHO yBenuuvMBaTb A0 AOCTWKEHWUS CYLLECTBEHHOrO 3Ha4eHusi, 4ToObl
nonyyYnTb MO MEHbLUEN Mepe TpU TOYKM Ha FNUHEMHOW YacTW KPWMBOW HarpyxeHwe - pedopmaums.
CooTBeTcTBYIOLWasA AedopMaums & OAOIHKHA U3MEpPATbLCA B TeyeHue UCMbITaHuii U 3aTeM u3obpaxaeTcs

3aBUCUMOCTb F oT &.

I'Ipmmeanme - JomkHoe 3Ha4veHne Harpy3kun 3aBMCUT OT YKUcCna naHeneun B pelweTke paMbl CTennaxa.
Kak npasuno, npefgnonaraeTcA Harpyska, COCTaBldlowan 2 kH Ha naHenb, npn 3TOM MaKCcuMalibHada
Harpys3ka He OOJ1KHa Bbl3blBaTb J'Il06yI0 n3 d)OpM noTtepu yCTOVIHMBOCTI/I paCKOCHOVI CUCTEMBbI.
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A - anbTepHaTUBHOE MECTO 3aKpenneHus; d - paamep Mexay LieHTpaMu Macc cedeHuin cToek; h - anvHa
pamel

PucyHok A.13 - Mopsagok npoBeaeHUs UChbITaHWi AN OLEHKM XXeCTKOCTU paMbl NPy AeNCTBUM NoNepeyHon
cunbl
A.2.8.4 TonpaBku K pe3yrnbTatamMm UCMblITaHU

MonpaBku K pedynbTaTam UCMbITaHUI He TpebytoTcs.
A.2.8.5 BbiBOA xapakTepHbIX (aKkTUYecKknx) s3HadeHum

PacueTHoe 3HayeHMe XEeCTKOCTM paMbl Ha COBUI OOIMKHO MPUHMMAaTLCS NO pesynbTatam cepuu,
COCTOSLLEN MO MEHbLLEN Mepe 13 Tpex UCNbITaHnA. 3aBMCMMOCTb HarpyxeHue - gedopmaums, nonyyaemas
no pesynbTataM AaHHbIX WCMbITAHWW, Kak NpaBwuio, SIBMSETCA HENMHENHOW M 4acTo BKkIoYaeT B cebd
onpeaeneHHoe BUSHWE 3a30pOB B COeAMHeHUAX. XKeCTKOCTb onpeaenseTcs kak HaKkmoH Ki 3aBUCUMOCTH
Aedopmaumm OT Harpysku. Tunosas 3aBUCUMOCTb HarpyxeHue - gedopmauns npeacrasneHa Ha pUCYHKe
A.14. ConpoTuBneHve pambl COBUTY S g MOXET MUCMNONb30BaTbCA ANS NOMyYEeHUS PUCYHKA PaCKOCHOW
CUCTEMBbI UIK A58 onpefeneHns XeCTKOCTU COeAMHEHNIN PAaCKOCHOM CUCTEMbI 1 PacCYUTLIBAETCH Kak:
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Se=— (A17)

roe h - anuHa pambl, d - paccTosiHe Mexay LeHTpamMu Macc CEeYEHMM CTOMKM, KakK MOKa3aHO Ha PUCYHKe
A.13.
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PucyHok A.14 - KpuBas HarpyxeHus - gecpopmauum
A.2.9 UcnbiTaHusa Ha U3rnb cekumMn ctoek

A.2.9.1 Uenb ncnbitaHnn

LleJ'IbIO UCNbITaHWI sABNseTCA onpepgeneHne MoOMeHTa COoNnpoTuBIIEeHUA CeKunn CTOWKM OTHOCUTESBbHO
€€ MaBHbIX N BTOPOCTENEHHbIX ocel naruba.

A.2.9.2 MNopsagok npoBeaeHUs UcnbiTaHum

WNcnbiTaHnst cnegyeT MpoBOAMTL HarpyXeHMeM CEKLWUA CTOEeK Ha M3rmb, Kak NMokasaHO Ha PUCYHKe
A.15. MNponeT cTonkn L gomxkeH 6biTb

Lz300, (A.18)

roe D - napameTp ceveHus UCnbITyemMom CTOMKKM (CM. pucyHok A.15).

WcnbiTaHus cnegyet NpoBOAMTb ANt onpedeneHns NpoYHOCTU CTOMKU Ha U3rmb OTHOCUTENbHO 06enx
ocen nHepumn. Korga vcnbiTaHnst NpOBOAAT AN ONpeAerneHnst NpoYHOCTM Ha u3rb OTHOCMTENbHO Ocen
CMMMETpUW, [OJPKHA MCNbITbIBATbCA pama, CcocTodwas M3 [OBYX CTOEeK, CBS3aHHbIX Mexay cobon
CTaHOapTHOM pacKoCHOW cucteMon. CTOWMKM OOMMKHbI MMETb BO3MOXHOCTb MOBOpPOTa Ha ornopax, Kak
nokasaHo Ha pwucyHke A.15. Takonm nopsgok nNpoBedeHUs UCMbITaHUW MO3BONAeT [0CTUYbL dddekTa
N3rMBHO-KPYTUITbHON MOTEPU YCTOMYMBOCTU, KOTOPLIA aHanorM4yeH pacyeTHOMY pexXumy paboTbl CTOMKA B
YCINOBUSAX ee HoOpManbHOW aKkcnnyatauun. Npunaraemele Harpys3ku U UX peakumnm Ha Kaxaomn CTonKe AOSMKHbI
ObITb B OOHOWN BepTUKanbHOM NNOCKOCTU. Ty NNOCKOCTb onpeaensieT LeHTp uarnba unu LeHTpanbHas ocb
(ueHTp Macc).
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PucyHok A.15 - Nopsigok npoBeaeHns ucnblTaHWm
A.2.9.3 lNopsaaok npoBegeHns NCnbiITaHN

Harpysky F cnegyeT nocTeneHHoO yBenuuvBaTb [0 paspylleHus cToiiku. Harpyska pormkHa
nepenaBaTbCs Yepes pacnpeaensiowme nnacTuHbl 4OCTaTOMHOro pasmepa, YTo6bl He AoNYyCTUTb MEeCTHOro
pa3pyLLeHus.

A.2.9.4 MNonpaBku K pesynbTatam UCnbiTaHWn

Paspywalowun MOMEHT, M3MEpPEHHbI B MpoLecce MNpPOBEAEHUS WUCMbITaHWNA, OOMKeH ObiTb
CKOPPEKTMPOBAH Mo napameTpam TOMLWMHbI U Npeaena TeKy4YecTn CToek B cootBeTcTBum ¢ 13.3.5.

A.2.9.5 BbiBOA, xapakTepHbIX ((PaKTUHECKNX) 3HAYEHNI

XapaKkTepHoe 3HayeHMe MOMEHTa COMPOTUBIIEHNST OIMKHO ObITh paccumMTaHo B cootBeTcTBuM ¢ 13.3.3
A.2.10 UcnbiTaHus 6anok Ha U3rné

A.2.10.1 Lenb ucneitaHui

Llenbto ncneitaHnn aBnsieTcs onpegeneHne NnpoYyHocTn 6anok Ha M3rnb n ee KpyyeHne OTHOCUTENbHO
cobcTBeHHOM ocu nop pabodven Harpyskon. McnblTaHms 6anok Ha NPOYHOCTb NpedHasHayeHbl Ans
NOATBEPXKAEHMS aHANUTUYECKON MOLENW UNu ANsi onpedeneHus pacyeTHOro marmbarollero MOMeHTa U
MOryT GbITb MONE3Hbl AN 6anoK TONbKO C OOHOW OCb) CUMMETPUM, KOTOPbIE MOTYT ObITb YYBCTBUTESbHbI K
nonepevYHoMy n3rnby ¢ KpyydeHuem.

A.2.10.2 MNopsagok npoBeaeHUs UcnbiTaHum

MpoBeneHWe uCNbITaHUA MogpasyMeBaeT YCTaHOBKY Napbl Ganok Ha pambl C UCMOMb30BaHWEM
CTaHOAPTHbLIX KPOHLUTEWHOB, Kak Noka3aHo Ha pucyHke A.16. Insa ncnbitaHusa 6anok Ha KpydeHue ux nponet
OOMmKeH ObITb MO KparHe Mepe B 50 pa3 Gonblue wupuHbl 6anku. banku moryT ObiTb CBSA3aHbl MeXay
cobor nonepeyHon Gankon, APYrMMU 3reMeHTaMu, CBA3AMW Oanok unu nbbiM OPYrMM KOMMOHEHTOM,
KOTOpbI BHeApeH B HaumeHee OnaronpuaTHbIX ycrnoBusx. lNMpuknagbiBaemas Harpyska [OIbkHa ObiTb
paBHOM HOMMWHarnbHOW paboyen Harpyske. [Npumep npencTaBrneH Ha pucyHke A.16. B Tom crniyyae, ecnu
ucnblTaHMe npedHasHayeHo pAns  onpegeneHnss obwen yCTOMYMBOCTU  CEKUWMW, Harpy3km  MoryT
NpVKNaablBaTbCa Yepes3 paBHble NPOMEXYTKU, paBHble 1/4 AnuHbI NponeTa, Kak noka3aHo Ha pucyHke A.15.
B aTtom crniyyae Harpysky crnegyeT NpuknaabiBaTb Yepes HarpyxaroLwme nnacTuHbl MakCMMarbHOW LUMPUHOWN
100 MM C Uenbio CHUXKEHUSI BEPOSTHOCTM YNPYro-nnacTu4ecKoro BbiMy4YnBaHUs CTEHKN.

[BwxeHVe onop Apyr OT Apyra MOXeT ObiTb MPUMHATO BO BHMMaHue npu obpaboTke pes3ynbTaTtoB
MCMNbITAHUN.

MpumeyaHne 1 - Heobxoammo npuknagpiBaTb Harpy3ky K Oankam TakMm >xe obpasoM, Kak 3To
npovicxoguT Npu akcnnyaTtauun. Hanpumep, uarnbatowmecs (rmbkve) noadoHbl UM OTAENbHO XpaHUMble
TOBapbl, TaKMe Kak MOKPbIWKX, MOryT, Kak MpaBWIO, HarpyaTb Oanku kak ropuM3OHTanbHO, TakK U
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BEPTMKANbHO; NOAOOHbIE CUTyaLMW OOIMKHbI OblTb akKypaTHO CMOAENMPOBaHbI B MPOLECCE MCMbITAHUNA.
KayecTtBO MCnosib3yeMbIX Npu UCNbITaHNAX NOAAOHOB AOOJTKHO ObITb COMOCTaBMMbIM C KAYECTBOM noaaoHOB,
NCMOMb3YOLMXCA NPU 3KCMyaTaumm cTennaxen.

Korga ucnbeltaHus NpoBOAAT ANS OLEHKU BIIMSHWUSA BO3MOXHOMO KPyYeHUs npu nonepeyHom msrnbe B
Banke ¢ 0gHOM OCbKD CUMMETPUKN, HEOBXOAUMO YYWUTbIBaTb CTaHOAPTHbIE YCIOBUS 3aKPENMeHUs CxXaTon
nonkn nubo cregyeT MCNbITbiBaTb HauxXyAWWiA cnydyam HarpyxeHus. B Tom cnyvae, ecnv nogaoHbl
obecneunBaloT NogaepXKKy CxaTow MOMKKW, Harpysky AOMycKaeTcs npuknagbiBaTb 4epes nogdoHbl nnbo c
NCMNOMb30BaHWEM aHanorMyHoOro MeToda MPUIOXEHWUs Harpysku. McnbiTaHua HeobxoaMmMo NpoBOAUTb BO
BCEM AmManasoHe ANvH nponeTos 6anok, COOTBETCTBYOLEM pPSAY TMMOPa3mMepoB CTaHAAPTHbIX Ganok.

MprmeyaHue 2 - Harpyxatowme ycTpoicTBa AOIMKHbI UMETb BO3MOXHOCTb NMOBOPOTa C KOHCTPYKLMEN
BO BPeMsi NPOBEAEHMUS UCTbITAHWUIA.

OpaHa pama OofmkHa onupaTbCsl Ha LWapHUPHY ONopy B CBOEM OCHOBaHUWN U YAEPXKMBATLCS B TaKOM
NMonoXeHunn, B TO BPEMS Kak Apyrasi 4OMKHA onNnpaTbCs Ha POMMKU U UMETb BO3MOXHOCTb FOPU3OHTANbHOrO
nepeMeLLeHns, He NMeTb rOPU3OHTarNbHON peakumu, U cnegoBaTenbHO, B CTOVke He ByaeT 06pa3oBbiBaTLCS
MOMEHTOB.

A )

PucyHok A.16 - Mpumep MogenMpoBaHUs Harpy3ku nNpu ncnbiTaHusx 6anok
A.2.10.3 MNopsagok npoBeaeHUs UcnbiTaHum

Harpysky F cnegyeT yBenuumBaTb [0 [AOCTMXKEHMSI 3HAYEHMS] MaKCUMarbHOW  Harpysku

SKCI'IJ'IyaTaU,I/IOHHOIZ NnpUrogHoCTn Ganok, abconTHoe 3HaveHue noBOpoOTa Ganku eﬁ OTHOCUTEJIbHO €€

NpoAONbHOM OCU AOIMKHO ObiTb M3MEpeHOo B cepeauHe nponeta. MamepeHne Heobxooumo npoBOAUTb
nogxoaswmMm obopyaoBaHMEM, YCTAHOBMEHHbIM HE3aBWCMMO OT  UCMbITYeMOW KOHCTpykuuu. [Ons
UCMblTaHWIN, NpOBeAEeHNe KOTOPbIX OTNMYaeTCca OT NpeacTaBneHHoro Ha pucyHke A.16, meToq, OonMCaHHbIN B
A.2.9.2, pomkeH GbITb aganTMpoBaH C y4eToOM hakTUYECKOro pacnpedeneHuns Harpyskn no nponety Ganku.
Mocne npoBedeHVs M3MEPEHWMI HarpyskM W COOTBETCTBYIOLLEN Aedopmaumm 6anku, Harpyska MoXeT

YBENUUMBATLCA A0 PaspyLUEHNUs C Lernbio NMonyYeHns paspyLuaoLero MoMmeHTa 6anku My .

A.2.10.4 MonpaBku Kk pe3ynbTataMm UCMblTaHU

|_|0I'IpaBKI/I K Ha6ﬂIO,ElaeMblM 3Ha4YeHnAM noBopoTa Oankn Bﬁ cnenyet nNpoBognTb B COOTBETCTBUU C

HKENPUBEAEHHBIM BblpaXXEHUEM, B KOTOPOM TPEeTbs CTEMNEHb NOMPAaBKM Ha TOMLUMHY YYUTLIBAETCS TONbKO
ONs OTKPbITbIX Npodunen, B NPOTUBHOM Crly4ae NCMOoMb3yeTcs nepeasi CTENEeHb:

fa

&
O =8| | . (A19)

A.2.10.5 BbiBOA xapakTepHbIX (pakTUYecKknx) 3HaueHuni

Pac4yeTHoe 3HayeHne noBopoTa 6anky OOMKHO NPUHMMATLCS MO pesynbTaTtaM cepuu, COCTOsILLEN No
MEHbLLUEN Mepe U3 Tpex WCMbITaHMW. XapakTepHoe 3HadeHue MOMEHTa COMpOTMBIEHUS LOIDKHO ObiTb
paccuntaHo B cooTBeTCcTBUM C 13.3.3.
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A.2.11 UcnbiTaHnA CTLIKOBbLIX COeAUHEHUIN CTOoeK
A.2.11.1 Lenb ncneitaHni

LleJ'IbIO UCMbITaHUI ABNSAeTCs onpepgeneHne XectkoCt N NPOYHOCTU CTbIKOBbIX COeaNHEHUN AByXxX
CTOEK.

B cnyyae HeobxogMmocTu oBecrneyeHust KecTKOCTM W MPOYHOCTM CTbIKOBOTO COEAMHEHUS B
Y-HanpasneHun Heo6xoanMo NPOBOANTL UCMbITAHUS CTLIKOBOIO COEAMHEHMWSI OAHOW COOPHOM CTOMKM.

A.2.11.2 MNopsagok nposBeaeHus ucnbliTaHum

[aHHble ucnblTaHUs NPOBOASAT AN onpeAenieHnst XXECTKOCTU Y NPOYHOCTU CTLIKOBOrO COeANHEHUS B
X-HanpaeneHuu. B aTom criyyae n3rnb CTbIKOBOYHOrO afieMeHTa MPoUCXoauT OTHOCUTENBHO OCM CUMMETPUN
CTOMKM WU MOXET MoBneyYb CKkpyyuBaHue. [Ana ycTtpaHeHus noaobHbiX BO3AEWCTBUM Napa CTbIKOBOYHbIX
3N1EMEHTOB MOXeT ObITb yCTAHOBMEHa Ha CTOWMKM W UCMblTaHa COBMECTHO, pacnonarasicb NUUEBLIMA UM
33HMMW NOBEPXHOCTAMW OTHOCUTENBLHO APYr Apyra. ATU CTOMKM MOryT ObiTb COedMHEHbI APYr C APYrom
MOMMMO CTbIKOBOYHOMN NAACTUHbI C LIENbI0 CHDKEHNS CKPYYUBaHUS.

anKﬂaﬂblBaeMaﬂ Harpy3ka AoJjpkHa B [ABa pa3a npesBbillaTtb 0603HaquHyro BbllLe. nOpﬂﬂ,OK
npoeegeHuna UCMbITaHWI NoKasaH Ha PUCYHKe A7 n noapasymMmeBaeT YCTaHOBKY ABYX CTO€K, COeONHEHHbIX
BMECTE WCMNbITbIBAEMbIM CTbIKOBbIM 3fIEMEHTOM. JTOT VICI'IbITyGMbIVI o6pa3eu, Harpyxaetcsa oceBoWn

Harpyskor F{ u4epes WwapHMpbl Ha ero KoHuax. Harpyska F1 npuknagbiBaeTcs BAOMb LEHTPA Macc CeYeHus
(ueHTpanbHom ocu) obpasua.

Kaxgbin cobpaHHbIn obpaseL, fOMmKeH npeacTaBnATe cCOOON OBE CTOMKM OSIMHOW, HE MEHee 4YeM B
YyeTbipe pasa MNPEBbLILWALWEN WNPUHY CTOWKM + ONMHY CTbIKOBOrO anemeHTa. MiameputenbHble npubopbl
OOJDKHbI ObITb YCTAHOBMEHBLI HA KOHL@X CTOEK U Ha CTLIKOBOM 3MIEMEHTE, Kak 3TO MoKa3aHo Ha pucyHke A.17.

A.2.11.3 lNopsigok NpoBeeHUs NCMbITaHUR

McnbiTaHna Heobxoammo MNpoBOAMTL ANA Auanas3oHa 3HadeHWM OCEBOW Harpysku F 1, npumepHo
cootBetcTBytowlen 0,25F z4, 0,5F 4, 0,75F 54, u 1,0F 54, rae F ;4 - MakcMmanbHas pacyeTHasi Harpyska,
npegnonaraemas Ans aHHOro Tuna CTOMKW.

Mo MeHbLuen mMepe O4HO ucnbliTaHne OOJKHO ObITb cAenaHo ANns KaXxaoro 3Ha4YeHMs oceBom Harpy3Kku.
CHavana NpuKnagbiBaeTCA COOTBETCTBYKOLLEee 3Ha4YeHWe Harpys3ku F i, coxpaHsieTcd Ha MNOCTOAHHOM

ypoBHE, Mnocrie 4ero npuknagbiBaeTCcA ropusoHTaribHaa Harpyska F 2. 3atem Harpyska F 2 nocteneHHo
yBennimBaeTcAa 40 pa3pyLlleHNUA CTbIKOBOYHOIO 3rieMeHTa, hanbHenwen Harpys3ku He npuknagbiBaeTCcA.

nepeMeLLl,eHl/lFl OOJDKHbI ObITb N3MepeHbl B TOYKax C1-C5. 3atem M306pa>KaeTc;| 3aBNCUMOCTb
noBoOpoOTa U MOMEHTa, NPUNOXEHHOro K coeaAnHeHuo, B KOTOpOVIZ

o B, + Bs
M=Bg+tala-—]] (A.20)

_2f,  By+8y
b=—|&-———] (A21)

A.2.11.4 TonpaBku K pe3yrnbTaTtaMm UCMblTaHUR

[ns pe3ynbTaToB AaHHbIX UCMbITAHMI NMONPaBKK He TpebyloTcs.

MpumevaHne - lNpum pacyeTe HeobxoouMO paccmaTtpuBaTb MOCNEACTBUSA MOObLIX CyLIECTBEHHbIX
OTKIMOHEHWA OT MEXaHU4eCknx W reoMeTpu4ecknx CBOMCTB obOpasua B cbope (oTnuyarowmxcs oOT

HOMWHAanNbHbIX 3HAYEHUN).

A.2.11.5 BbiBOA xapakTepHbIX (pakTU4eckux) 3Ha4eHUn
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XKECTKOCTU WNU NpPeAenbHOro pacyeTHOr0 MOMEHTa OT OCEBOW Harpyskm F |
OnanasoHa COOCTBEHHbIX 3HAYEeHUM OCEBOW Harpysku (BMMAOTb OO pacyeTHOW Harpysku) cobcTBeHHOe
3HadeHve npegnonaraeTCa paBHbIM MOJSTYYEHHOMY M MOXET UCNonb3oBaTbCsa B pacyeTax. [Mpu 6onbLunx
pacxoXaeHuaX paspyLualoLlero MOMEHTa M XKECTKOCTU CTbIKOBOrO 3femeHTa HeobxoouMMo MCnonb3oBaTh

noaxosimne 3HayeHusi, COOTBETCTBYIOLLME PACYETHOM OCEBON Harpyske.

A - paccTosiHMe Mexay AaTyMkamu; c1-C5 - OaTyuku nepemellenusi; Fi - oceBas Harpyska; F 2 -
nonepeyHas Harpyska; { - paccTosiHMe Mexay LuapHupamm

-
;

He npeBbiwaer +10%

T~

PucyHok A.17 - TNopsiaok npoBeAeHns UCNbITaHUI

Mpunoxexve B
(cnpaBo4Hoe)

CrtpaHnua 102
XapaKTepHoe 3Ha4yeHne XeCTKOCTU U NPOYHOCTU CTbIKOBOYHOIO 3J1IeMeHTa ANA KaXaoro 3Ha4veHud

oceBoWn Harpys3ku F1 DOMKHO ObITb nony4yeHo aHanorn4Ho npeancTtaBrieHHOMY B A.2.7.5. Ecrin pacxoxpeHue
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MeTop yBeJIn4YeHHbIX MOMEHTOB AJ1A OLeHKU yCTOﬁqMBOCTM B X-HaﬂpaBHEHMM*

* B 6ymaxHoMm opuruHane ©6yksa "X" B HaumeHoBaHMM NpunoxeHust B BbigeneHa KypcvBoM. -
MpumeyaHue nsrotosutens 6asbl JaHHbIX.

B.1 OcHOBHbIe NonoXxeHus

MeToZ YyBenUYeHHbIX MOMEHTOB obecneyvMBaeT OfM3Kylo annpoKCUMaLWI0 3Ha4YeHWin ynpyrow

KpUTMYECKOW Harpy3km Vg nnockon pambl. OH Takke no3sBonseT yBenuumeatb usrnbarolime MOMEHTbl U
nedopmMaunn gns AoCTMXKEHNA 3 HeKTOB HENMMHENHOIO NOBEAEHMS.

MpyHUUNUanbHasa cxema nokasaHa Ha pucyHke B.1.

Ynpyzasa cbsasb

.l I | I “ I I | “ I I I “ | | - i
W g W W

. o9 o9 o9 L
i Wy W W

» o9 o9 o9 L
W W 4 W

» o |

o o o

B.1b - HecoBepuieHcTBa OT ropu3oHTarnbHbIX HAarpy30K 1 COOTBETCTBYIOLLNE OTKITIOHEHUS

PucyHok B.1 - Cxema meToga yBeNnnYeHHbIX MOMEHTOB
B.2 JluHeWHbIN ynpyrun aHanms
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JINHENHbIN yNpyrMn aHanua pambl MOXET BbINOMHATLCS C Lenbio onpeaenieHnst BHyTPEHHUX YCUIMn 1
OTKIMOHEHWI, BO3HUKLINX BCNEACTBME HaNMynsi HECOBEPLLEHCTB OT rOPU3OHTambHbIX HAarpy3okK, Kak nokasaHo
Ha pucyHke B.1. 3Tu Harpyskm Heob6xoaMmo onpenensaTb B COOTBETCTBMM C 5.3.2 U pUCYHKOM 7.

YKecTkocTb KpoHLUTENHA 6anku MoXeT ObITb y4TeHa Npu NpoBeAeHMU pacyeTa.

JonyuieHnsa moryT 6bITb Takke NPUHATLI ANA NapamMeTPoB XXECTKOCTM KpenmneHus CTONKM K nony (Cm.
A.2.7).

B.3 Ynpyras Kputu4deckas Harpy3ska

3HayeHne ynpyrom KpUTUYECKOW Harpysku Vg OT OEeNCTBus Cunbl, OEWCTBYKOLWEN BAOMb OCu Z,
MOXET ObITb NONYyYEHO:

Vo _ 9

Vog Do

roe V 5 - pacyeTHOe 3Ha4YeHue BepPTUKanbHOW Harpy3ku Ha pamy;

¢th'|.&:{ - HanborblUee 3Ha4YeHNe BEPTUKalribHOIro OTKITOHEHUA BCEX ypOBHeVI ¢_g ;

bg = Oy — &)/ H

H - BbicOTa ypOBHS;

E'U - FOPU3OHTAarIbHOE OTKITOHEHNE BEPXHEro ypOBHA;

E‘L - FTOPMU30OHTalNIbHOE OTKIMOHEHNEe HMXHEro ypoBHA.

B.4 MNoBbiwatowmun ko3 puumneHT

[ns cooTBeTCTBYIOLWEro NpeaenbHOro COCTOSHUSA BHYTPEHHWE YCUIUSA U OTKNOHEHUS Mpu mobbix
dhopmax OTKNOHEHUI YBENUYNBAIOTCH Ha KO3 ULMEHT B, roe:

- Ver
Ver = Vg - (B8.2)

Mpunoxexue C
(cnpaBo4Hoe)

I'Ipumeprle BblpaXeHua OnA pacyeta TUNOBOIoO cTessiaxa B X—HanpaBneval*

* B OymaxHom opurMHane Oyksa "X" B HaumeHoBaHuM npunoxeHuss C BbiaeneHa KypcUBOM. -
MpumeyaHmne nsrotosuTens 6asbl AaHHbIX.

C.1 MpumepHbIe BbipaXXeHusi AN TUNOBOrO cTennaxa

CnepytoLue BbIpaxeHUs NPUMEHUMbI NS N0ObIX CTennaxen ¢ TMNOBOW KOHCTPYKUMEN U HEe BHOCAT
CYLLECTBEHHbIX AONYLLIEHNIA B pacyeT.

HavanbHble ycnosua:

N ; =5 - YMcno ypoBHEN XpaHeHus.

N & =5 - yincno cekuun ctennaxa.
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1, =700000 Mm 4 _ MomeHT MHEpPLMN CEYEHUS CTOMKM.

K. =90000 kH-mMm/pag, - »keCTKOCTb NOANATHMKA.

W, =0 kH - gononHuTensHasa Harpy3ka B BEpXHeln TOYKe cTennaxa, ecnm takoBas UMeeTCs.
14,=550000 Mm 4 _ MomeHT NHepUMn cedeHns banku.

K& =70000 kH-Mm/pag - )XeCTKOCTb COeAMHEHUS KPOHLUTENHA HGankn co CTONKOMN.

W =6 kH - pacuyeTHas Harpy3ka Ha Garky.

h1=1500 mm BbICOTa OT nosia 40 NEPBOro YPOBHS.

h=1500 MM - BbICOTa BTOPOr0 YPOBHS OTHOCUTENBHO NEPBOro (MPUHSITA TUMOBON).
L=2700 mm - nponeT 6anku.

£=0,01 - OTHOLLEHWNE YCIOBHOW rOPU30HTarNbHOM Harpy3Kkn K BEPTMKarbHOM Harpyske.

A.=1,0 - koadpcpULMEHT Harpy3ku, onpeensiemMblil BO BTOPOW YacTy pacyeTa.
E=210 kH/Mm 2 - moaynb HOHra.
SE-EW = Ny (MW + 1) - obuas Harpyska Ha ctennax (C.1)

sy = S:‘gW — Ml - Harpyska Ha cTennax 6e3 yyeTa nepBoro ypoBHsi XpaHeHus (C.2)
MoOMEHT OTHOCUTENbHO NOANATHMKA OT BEPTUKANbHbLIX Harpy3oK, MPUNOXEHHbIW rOPU3OHTarnbHO.

S = =D bk N+ (Ve + iy — YN, (C3)
Lo = (A +1)4, - 0Bt MOMEHT MHEPLMK CTOMKM (C.4)
Koo = (My + 1K, - 06wasn xectkocTb noansatHuka (C.5)
o 120EL K,
6ELL + K1 (C.6)
o oK | FI

El,+K.h k (C7)

_S;E% Kool +2Bi, +S’2£g

2C Kb +EL, 2C (C.8)
B,
f==05 (C.9)
Bl K, B

D=(N. -1+ BF _—ccxee”
(N ) EL. + K. & (C.10)
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G:S!'E% Kooy + Bl Koo A 5 Wh 4 Fd
2 ch'hl +Efc-: chkl +Efc-: ® (C.11)
B
G =4-— (C.12)
KoadhpmumeHT ynpyrom Kputnyeckom Harpyskm V.
V — KCC'kl +EICC
M Tk.h S, W
e 4 BT, |8+ (K, My +4E]
[ 2 CC}% IEEEI:I: I: l:l:hl CC) (013)
o Soh? 1
oo _ e =8 405 — 44
m=TF 4 12E, Ve, (C.14)
- 1
N, Vo= Min(ly) (C.15)

Ynpyras Kputudeckas Harpyska Ha crernnax npuMHMMaeTcs MWHUMAarnbHOW M3 NepeyvucrieHHblX, 3a
UCKMIOYEeHMEeM Tex CryyYaeB, Korga nepBbld YPOBEHb XPaHEeHWs pacnonoxeH 6mm3ko k nomny (korga
NMPUMEHSAETCS NONPaBOYHbIN KOIPDULNEHT):

Ay
Min(¥, ) =3,576
_; A
Ve ‘5{[}“15&[0’%0’25 Ver Ve | 77, 23576 (C17)
OTOT MeToa NPUMEHNM TOSMbKO NpU V.; 23,333 1.
B= it
MoBbILIAIOLWMI KOIDPULMEHT AN HENMHERHBIX 3heKToB ' =1 (C.18)

OTKMNOHEHMSA YPOBHEW OT BEPTUKANBHOM MIOCKOCTY (TPeBOBaHUS K KaXOOMY YPOBHIO):

¢ =0,02B npegenbHOM 3Ha4YeHUn

b= b
HanomnbHbIN YPOBEHb 4 =0,0039 V-:r,:, (C.19)
-
BTopoii ypoBeHb 3 =0,0034 2 Vcrl. (C.20)
o=
BepxHun ypoBeHb t,, =0,0026 Vcrz . (C.21)
MpumeyaHne - T[lonpaBOYHbIA KOIPMULUMEHT YNPYyron KPUTUYECKOW Harpysku, MpuHUMaeMbIn

0,8+0,2h1 /h, He npegnonaraeT MOMpaBOK, €CNM BbICOTa MEPBOro0 YPOBHS XpaHeHwus 6nmska K BbiCOTam
OocTanbHbIX YPOBHEN XpaHeHusi. Ecnu nepBbiii ypOBEHb XpaHEHMS pacnonoXxeH 6nn3ko K nony, Kputudeckas
Harpyska, nony4dyaemas u3 copmynbl, cHukaetca Ha 20%. CyliecTByeT NUHENHbIN Nepexoq Mexay ABYMsi
atumm cnydaamu. Ecnu h| = h, To nonpaBo4HbIi KOIDPUUMEHT YNPYrom KpUTUYECKOW Harpyskm #» He

NnpUMeEHAEeTCA. OTa npouenypa ABndeTcs KOHCGpBaTI/IBHOVI Nno OTHOLWEeHUA K CylecTByownMM CTaHOapTHbIM
3Ha4YeHUAM.
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C.2 flononHuTenbHbIe U3rnéarwme MOMeHTbl BCNeACTBME HOMUHANbHbIX Harpy3okK

MOMEHT Npwu >XEeCTKOM COeAUHEHMM KPOHLITEMHa Gankm co CTOMKOW BCIEACTBME Harpys3ku OT rpyasa,
kKH-Mm:

_?LWE,L|: KL }

P12 | 2B +K,L (C.22)

_ 4B Ky (K L+ 3B
b (KE:L + 25}5) (K‘BL + 55;5) - XXEeCTKOCTb 6arku (obwun crny4van) (C.23)

_ 2B K,
by 7 (KE: I+ 25}5) - XXeCTKOCTb B6anku (cummeTpuyHas 6arnka) (C.24)
_ 45, K By +3R],
‘1 By K My +4EI, - %eCTkocTb HWKHEN 4aCTu CTOMKN (C.25)
r 457,

€y = 5 - KecTKoCTb BepXHei 4acTu CTONKM (C.26)
Sy = Kbl + KEJ;, + Kcl + ch - 00Las )XeCTKOCTb COeAMHEHNS (C.27)

C.3 PacyeTHble MOMEHTbI

MoOMEHT B coeguHEeHMM KpoHWTEerWHa ©Oanku CO CToOMKOW BcneactBne OOKOBOrO OTKMOHEHMS OT
BEPTUKANbHOWM MIOCKOCTU U AENCTBUSA HOMUHAMNBbHOW Harpysku, KH-MMm:

K
M. = EEIEJKEJBBI +Mp[1_3_£’1j|

© T 6EL + KL v (C.28)
OceBble ycunus B CToNKe, kH,
S
P=—t_
M, (C.29)

MOMEHT B CTOMKE HWXE MEepBOr0 YPOBHS XpaHEeHUs BcCneactesme OOKOBOrO OTKIMOHEHMSI OT
BepTUKanNbHOM NNOCKOCTU, KH-MM:

— (B Wl )| Ky +2E1, | ELKPS N, +1
M= +
DN | Ky +EL | Kby +EIL N, (C.30)

MoOMEHT B CTOMKE HWXe NepBOro YpPOBHS XpaHeHWs BCreACTBME HOMWHanbHOW BepTUKanbHOW
Harpysku, KH-Mm:

K
ﬂ}fﬁl = MP —=

Sy (C.31)

CyMMapHbI MOMEHT HUXe NepBoro ypoBHs XpaHeHus M-Mes; =-512,118.

MoMEHT B OCHOBaHWUU CTOMKM BCneacTBre GOKOBOrO OTKITOHEHWS OT BEPTUKANbHOM NOCKOCTM, KH-MM
Ha CTOWKY:

B Ky | ELERS
H E(NE, +1) Kc}-"l +Efc Kchl + Efc (C.32)
MoOMEHT B OCHOBaHMM CTOWKU BCNeaCTBUE HOMUHANBHON BEPTUKANbHOW Harpy3kn, KH-MM Ha CTOMKY:
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K.y
M, =M :
TR o0K y + 3RT) (C.33)

CyMMapHbIt MOMEHT B OCHOBaHUWN CTONKN M fr -Mey; =-322,228.

MoMeHTbI Ha BTOPOM YpOBHE ba = by, (npeyBennyeHo).

MOMEHT Bbille MEPBOr0 YpPOBHSI XpPaHEHWsl BCNeacTBuMe OOKOBOrO OTKIMOHEHUS OT BEPTUKaNbHON
nnockocTu, kKH-mm:

_Z(BSoR) | BLPS  ElBy | N+l

b T o) i B N (C.34)

MOMEHT BbllLe NEpBOro YpPOBHSA XpaHEHUA BCReACTBME HOMMHANbHOW BepTUKaNbHOW Harpysku,
KH-MMm:

M. =M ey
a~Vry, (C.35)

CyMMapHbI MOMEHT BbILLIE NEPBOro YpoBHA XxpaHeHus M#u, -Meq =-427,114.

MOMEHT HMXe BTOPOro YpPOBHS XpaHEHWs BCreAcTBME OOKOBOro OTKIOHEHMS OT BEPTUKanbHOM
nrnockocTu, kKH-mm:

_ (RSHR) | ELPS  ELO; | N +1
€22 20V, b b M, (C.36)
MOMEHT HMXKE BTOPOro YPOBHS XpaHEHWUSI BCIIEACTBME HOMUHANBbHOW BEPTUKaNbHOW Harpysku, kH-mMm:

M, 0,20,

ey T e £

CyMMapHbI MOMEHT HMXe BTOPOTrO YPOBHS XpaHeHus M, -M ¢4, =-525,076.

C.4 PacuyeTHble Harpy3ku B KpamHMX CTOMKax

C y4yeToM TOro, Kak HOMMHarbHas Harpyska y4nTbiBaeTCd B pacyeTe BHYTPEHHUX CTOeK, HeoBxoamMmMo
OTAENbHO PacCMOTPETb KpanHNE CTOMKMU.

Mpunoxexne D
(cnpaBoyHoe)

MpennochbiNKM BO3MOXHOCTU NPUMEHEHUA MaTEPUANoB C HU3KMM OTHOLUEHUEM fu/fy
(xonogHodopmMmoBaHHasA cTarnb)

B npowecce XOMNOAHOWN BbITSXKN CTaHAapTHasa CcTtalibHad noJjioca BblTArMBaeTcAa C LUenblo JOCTMXKEHUA

MOBLILEHHON MPOYHOCTU. XapakTepHble (dakTudeckue) 3HayYeHus j:y 7 fu onpepenalTca U
KOHTPONMMPYHOTCA CUCTEMOM KOHTPOMSI Ka4ecTBa C LeNblo NOATBEPKAEHUS COOTBETCTBYHOLLENO PaCTKEHMUS
N PU3NYECKNX CBOMUCTB. Takme ctanm MoryT ObiTb M3rOTOBMEHbI C OYEHb XXECTKMMU OOMyCKamMu Mo TOMLWMHE,
a Takke WMETb [JOMOSfHWUTENbHbIE MNpeuMmyllecTBa MO  MNpoYHocTM. B mupoBor  npaktuke
X0NnoaHOOpPMOBaHHbIE MaTepurarbl UCNONb3YOT AN NPOM3BOACTBA CTennaxen cabiwe 40 nerT.

TpeboBaHus, ykasaHHble B 3.1.1, OCHOBaHbl Ha [3], @ UMEHHO TO, YTO ANs HEeCTaHOAPTHbIX cTanewn

COOTHOLLEHNE fu%ﬂj JOIMKHO ObITb He MeHee 1,10, aBnsieTcs HeonpedeneHHbIM W, BEPOSATHO, UMeeT
NCTOpMYECKNE KOPHU (B NocrnegHee BpeMsi COOTHoLweHMe 6bino cokpatleHo ¢ 1,20). Ctanu, paspelueHHble K
ucnonb3oBaHuio B cooTtBeTcTBMM C [3] (Tabnumuya 3.1), umelT Huskme 3HadveHus (Hanpumep, 1,09).
CooteeTtcTByioLlee 3HayeHne 1,08 mmeetcs B [14] Hapagy ¢ TpeboBaHUAMU NO yANMHEHUIO. HekoTopble
eBponevickue nponsBoanTenu cTennaxem numeroT MHOroneTHUI onbIT MCMNonb30BaHus

XOST0AHO(OPMOBaHHON cTanu ¢ Ju ff:y <1,10, no aTon NpMyYnHe B HaCTOALWEM CTaHAapTe ykasaHbl MeHee
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cTporve orpaHnyeHns. OCHoBaHWEM Afsi 3TOr0 ABMASTCA TPU NPUYMHBI.
a) TpyaHas apryMeHTauus HeobxoaumMocTu ucnonb3oBaHus 1,10 B CBETE BbILLEN3TOXEHHOTO.

b) TpyoHocTW, BO3HMKalOWMe BCMEACTBME HU3KOW MMACTUYHOCTW, OYEHb PEeaKM, U KOorda OHU
BO3HMKAOT, TO 3TO NMMBO NPOLLECC XONMOAHOW LUTaMMoBKW, NMMOGO MUCMONHEHNe coeauHeHun. B HacTosiwem
cTaHgapTe BcCe noTeHUuManbHble npobnembl npouecca XOMOAHOW LUTAMMOBKM YCTPaHAKTCA MyTeMm
npoBefeHns COOTBETCTBYIOLLEro UCMbITaHUA Ha m3rmb. Hanbonee 3HauMmoe coeuHeHWe B cTennaxax -
COeOVHEHMEe KPOHLITENMHA Gankm n cTorku. McnbiTaHus 3TOro coeguHeHusi HeobGxoaumMo MpOBOAUTL B
COOTBETCTBMM C TpebOOBaHNSIMM HACTOSALEro cTaHaapTa.

c) [lMpouseoagutenu, WcCMonb3yloLlMe XONoAHO(OPMOBAHHYIO CTallb, MHULMMPOBANM OGLUMPHYIO
nccnegoBaTenbCKyo NporpaMmy Ans Toro, YToObl NPOAEMOHCTPUPOBATL, YTO Ka4eCTBO Takon NPOAYKUUN He
yCTynaeT cenaHHoN 13 0ObIYHON cTanu.

Tem He MeHee cnegyeT obpawaTtb 0coGoe BHUMaHWE MpU WUCMOMb3OBaHUM TakWX TBEpPAbIX
maTepuanos npu t>3 1 Npu XONOAHbIX YCNOBUSAX SKCMNyaTaumu.

MaTepuansl ¢ 6onbLuen TONWUHON 0ObIYHO HE BbIAEPXKMBAKOT UCNbITaHWA Ha M3rnb B COOTBETCTBUM C
A1.2.

MNpunoxexne E
(cnpaBoyHoE)

HeTo4yHOCTM NpM NO3MLMOHUPOBAHUMU FPY30B
HeTouyHOCTW, BO3HMKaOLWME NpY NO3ULMOHMPOBAHWUM TPY30B, MOTYT paccMaTpmBaTbCs B TeX Cny4asx,
Korga KOHCTPYKUMS CTennaxa [[onyckaeT 3HauyuTernbHOe CcMelleHne B Y-HampaBfeHun U UMeroTcs
onpeaeneHHble 3HaHUSA OTHOCMTENbHO paboThl WTabenmpyoLwen TEXHUKN U Npoueayp, KOTopble NO3BONSAT
yuuTblBaTb Takue CMELLeHUs Ha cTagum pacdeta. Ecnm Bosgenctsne HecoBeplUEHCTB OT paboThbl
wrabenvpyloLen TeXHWKN (HarpyxeHue, gedopmauns u T.4.) Ha npegene gonycka He npesbiwatT 12%
BO34encTBuA Ha Banky npu 3arpyske, TO OHO HE yYUTbIBAETCS.

Ecnn KOHCTPYKUMA W 3KCnflyaTauuda ctennaxXa noapasymeBarT Cuctematnveckoe BblipaBHUBaHME
9KCUEHTPUCHUTETOB, 3TO HeobxoaMmMo yyutbiBaTb Npu CTaTU4ECKOM pacyeTe. I'IpM ncnonb3oBaHun
LUTa6en|/|py+ou.|,e|7| TEXHUKN C d)I/IKCVIpOBaHHbIM XOAOM LUTOKOB MOCTaBLUMK 3TOM TEXHUKM OOSMKEH
npenoctaBuUTb OOMYCKKU, C KOTOPbIMU OHa pa60TaeT. BmecTe c O0nyCckamun cTtennaxa B Y-HanpasneHun atu
AaHHble OOMKHbI ObITb pacCMOTpPEHbI Npu pacyeTe. O6bl4HO AaHHOE BO3AENCTBUE He y4uTbiBaeTCA.

XKenatenbHo, 4TOBbI NpK pasmeLLeH NogaoHa Ha TMNOBble Banku, Wallkm nogaoHa He HaxOA4MIUCh
Brepeau BHeLUHeN NnockocTn 6anku (CM. pucyHok E.1).
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PucyHok E.1 - SkcueHTpucuTeT Harpysku

Mpunoxexune F
(cnpaBo4Hoe)

OKBUBaneHTHble Harpy3Ku Ha 6anku
Ans Tex cny4yaes, korga AonyLeHNe 0 paBHOMEPHOW Harpyske Ha H6arnku Mcnonb3oBaTb HEBO3MOXHO,
HeobxoOuMMO ucnonb3oBaTb KO3PUUMEHTbI M3 Tabnuubl F.1. [daHHble Ko3achduUMeHTbl NO3BOMSOT
NPMBOANTL (DAKTUYECKYH Harpy3Ky K aKBMBarieHTHOM paBHOMEPHO pacnpeneneHHON.

Tabnuua F.1 - KoadduumeHTbl Harpy3ok Ha 6anky

Mpumep HarpyxeHus E’M |3E| Bﬂ
W 1,0 1,0 1,0
COITTTTITTITTTTT
L
i}
w 2,0 15 1,6

L/2 Lf2
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LASYL/SYLAS Y L/AYLA

W2 W2 1,0 1,12 1,1
L/4 L/2 L/4
Wz W2 1,33 1,33 1,36
Li3 L/3 L2
wia W3 wra 1,311 1,06 1,05
L/BY L/3 L/3 L/6
Wr3 W3 w3 1,33 1,25 1,27
L/4 L/4 L/ L/4
Wiq g Wi g Wid g Wid 1,0 1,03 1,02
LBY LAY LMY L/4Y L/B
Wig g4 g gwid 1,2 1,2 1,21

Mpumeyanue - W - obliaa Harpyska Ha Ganky; L - nponeT Ganku (gonyckaeTcs npuHUMaTh B
ka4yecTBe nporneTa paccTosiHue Mexay BHYTPEHHUMU NOBEPXHOCTSAMU CTOEK).
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Mpunoxexue G
(cnpaBo4HoE)

YNpoLeHHbIA MeTOA OLIeHKU YCTOWYMBOCTM B Y-HanpaBrieHUU Npu yCrioBUN paBHOMEPHOIO
pacnpefeneHus Harpy3okK no BbicoTe pambi*

* B 6ymaxHom opurvHane 6yksa "Y" B HaumeHoBaHuu npunoxeHuss G BblgeneHa KypCUBOM. -
MpumeyaHue nsrotosutens 6asbl JaHHbIX.

G.1 OcHOBHbIe NONOXeHUs
B nepByto ouvepedb OLEHMBAETCS ynpyrasi KpuTuyeckasi Harpyska Afsi OTKMOHEHWI OT BepTuKanu.
3aTtemM UCMNOMb3yeTCcss MEeTOA MOBLIWEHHbIX OTKMOHEHWIA AN YBENUYEHUss BHYTPEHHUX YCUNni U

nepemeu.l,eHMVl C Lenbio OLE€HKN HENMMHENHOIO NOBEAEHUS.

G.2 O6Lwwan ycTonunBOCTb pam

Ynpyrasi Kputudeckas Harpyska Ha pambl V gy :

1
Vo =3 L
T o (G.1)
Vo Sp
7[2 2
y*_TEAD
e EH.E? , (G.2)
rne V g - obljas BepTUKanbHas Harpyaka Ha pamy, Bbi3BaHHasi yNpyron noTepeil YCTOMYMBOCTM

BCNEACTBME OTKIIOHEHNS OT BEPTUKANbHOW NIIOCKOCTY;
V gz - KpUTMYECKas Harpyska, He yuuTblBawLas rMOKOCTb PACKOCHOW CUCTEMbI MpWU AENCTBUM
nonepeYvHon cunbl;

Ay - nnowagb nonepeyHoro cevyeHusi CTOMKN.

- ANs pam, NokKasaHHbIX Ha pucyHke G.1a, (G.3)

- ANs pam, NoKa3aHHbIX Ha pucyHke G.1b, (G.4)

1
542

Hp - onvHa notepu yCTOMYMBOCTY;

Wy - Harpyska, NpuroXeHHas K BepxHeln Touke cTennaxa (CM. pucyHok G.1c);

W1 - obulas Harpyska Ha ctennax (cm. pucyHok G.1¢);

S [ - XXeCTKOCTb pambl Ha e4UHULY ANWHLI NPU OENCTBUN NONEPEYHON CUSbI.




FOCT P 56567-2015 (EH 15512:2009) Ctennaxu cbopHo-pa3bopHble. Hopmbl pacyeTa
lpumeHsiemcsi ¢ 01.07.2016
CtpaHuua 113

MprmeyaHune - Ecnu akBMBaneHTHasi Harpyska Ha 6arnku npuriokeHa Ha BCe YPOBHW XpaHeHWs, TO

W1 /Wg=n; =uncny ypoBHeN XxpaHeHus B X-HanpasneHuu.

G.3 XecTKkOoCTb pamM Npu 4ENCTBUN NONEepevyHON CUnbl
[nsa pam, y KOTOPbIX XXECTKOCTbHO COEANHEHUI MOXHO npeHebpeyb, Nnbo gonyckaeTcs MCNONb30BaTh

npvBeAeHHble opmynbl (T.e. UCMONb30BaTh pPeAyLMPOBaHHY0 MMoWanb MOMEepPeYyHoro ceyeHust Ans

3JN1IEMEHTOB paCKOCHOVI CVICTeMbI), XECTKOCTb Mnpu OencTemmn nonepequﬂ CuUnbl Ha eauHuUy ONWHbLL S o
onpepgendaeTca Kak:

111
Sp S Sg Spo (G.5)

roe BblpaxeHus AN Sgh, Sdd W Sges OaHbl Ha pucyHke G.2 ANA pasnUYHbIX BapuaHTOB MCMOMHEHUS

PacKOCHOW CUCTEMBI.
Korga poctoBepHOe 3HayeHuMEe XECTKOCTM Npu OEeNCTBUM MOMEPEYHOW Curbl HEe MOXET ObiTb
onpefgeneHo, Heob6xoauMO NpPoBeAeHME UCNbITAHWIA B COOTBETCTBUM C A.2.8.

G.4 MNoBblwarwwwmn ko3 durumeHT b

Ecrm V g3 IV g <0,1, TO 06LWNM BNNSHUEM HEMNMHENHBIX 3 EEKTOB MOXHO NpeHebpeYb.

B npeaeribHOM COCTOAHUM COCTaBnAWMNE BHYTPEHHUX CUN U nepemeu.l,eHMVl OT OTKMNOHEHUn oT
BepTMKaﬂbHOVI NIIOCKOCTU, pacCHUTaHHbIe NUHENHbIM Cnocobom, yBENMNYNBAKTCA BCneacrene HEeNMHENHbIX

3(PPEKTOB HA MOBLILLAOLLMI KOIDDULMEHT [

oo
Ver =Vt (G.6)

roe V 54 - pacyeTHoe 3HayeHune BepTMKaﬂbHOVI Harpys3kun Ha pamy.

MpumeyaHne - CnepyeT obpalwiaTe 0coboe BHMMaHUE Ha WUCMOSNIHEHWE CcTennaxa, ykasaHHoe Ha
pucyHke G.16. CoeanHeHne pam mexagy cobon He COOTBETCTBYET ajeKBAaTHOW CXEME ONMpaHus, Tak Kak Bce
paMbl MOryT OblTb MOABEpPXXEHbl COBMECTHOM MoTepe YCTOMYMBOCTU MPU OTKNOHEHUW OT BepTUKaNbHOW
nrnockocTu. Takasi cxema CBA3N MOXET ObITb MCNONb30BaHa TOMBbKO AMS OTAENbHbIX KOHCTPYKLWUA 30aHWIA U
COOPYKEHWI CYLLECTBEHHOM KECTKOCTM.
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PucyHok G.1 - JonyweHns Ans ynpoLeHHOro aHannsa yCTon4mMBoCTy B Y-HanpasneHum
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PucyHok G.2 - 2KecTkoCTb pambl Npy AENCTBMM NONEPEYHON CUTbI

MNpunoxeHne H
(cnpaBo4Hoe)

Mpon3BoaCTBEHHbIN KOHTPOSb
H.1 OcHOBHbIe NONOXeHUA

[laHHOe MpuUMoXeHne OMNUChLIBAeT yKasaHUa Mo MPOBEeAEHUI0 NMPOM3BOACTBEHHOrO KOHTPONS C Lenblo
npoBepkn TpeGoBaHWiA HacTosALLEero ctaHaapTa.

H.2 NMepnoanYHOCTb UCNbITAaHUN

nepl/IOD,VIHHOCTb UCMbITAaHUI JOSKHa noarBepXxpatb, 4YTO WU3rotoBJsiIeHME 3J1EMEHTOB KOHCprKLI,VIVI
npon3soanTCcA M3 COOTBETCTBYHOLUMX MaTepuarnoBs C HeobxoaMMbIMU gonyckamm 1M B COOTBETCTBUU C
KOHCprKTOpCKOIZ ,D,OKyMeHTaLI,MeVI.

H.3 TecT Ha U3rn6 KpoHWTEeNHOB 6anok

Mo MeHbllen Mepe ofHa Mapa KPOHLWITEWHOB, OTOOpaHHasi B CryvyaliHOM MNOpsiAKe, OOJPKHA
noaBepraTbCA €XeMECSIMHbIM UCTMbITaHUSAM TakMMm 00pa3oM, 4ToObl B TeYeHWe onpeneneHHoro nepvopa
BpEMEHM KOHTPOMIO NOABEpranucb BCe U3rotaBnmMBaeMble TUMbl KPOHLLTENHOB. Mpeanpuatne-n3rotoButesb
OOJDKHO onpefensaTb KomOuMHauum TunoB 6anok u CToek, KoTopble ByaoyT ucnonb3oBaTbCA ANsl NPOBEAEHMS
3TUX UCNbITAHWUNA.

Pe3yﬂbTaTbI BCEX WCMbITAHUW AOSMKHbI aKKymMmynmpoBatbCA U CTAaTUCTUYECKU 06pa6aTbIBaTbCﬂ C
uenb nony4vyeHud (baKTI/I‘-IeCKI/IX 3HayeHun. Ecnn B TedyeHne AnNUTENbHOro nepunoaa BpeEMEHU Oblno
HaKOMMNEHO MO MEHbLUEN mMepe 20 pes3ynbTaTtoB ncnbiTaHu, To pe3ynbTaTtbl CaMbIX NepBbIX NCNbITaHUN,
npoBeaeHHbIX bonee 12 mec Hasaga, MOryT HE YYUTbIBATbCA.

OTgenbHble pesynbTaTbl WCMbITAHMI MOMEHTa COMPOTUBMEHMSI KPOHLITENMHa Ganky OOSKHbI
YYUTBIBATLCS MPY YCIIOBUM, YTO OHM MPEBLILLAIT (PAaKTUYECKOE 3HAYEHNE, NMPUHATOE AN PacyeToB.
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OTaenbHble pesynbTaTbl WCMNbITAHUA >XECTKOCTU KPOHLUTENHA Oankn [OmKHbl COOTBETCTBOBATb
OTHOLUEHUIO:

kd+23:_’.&a-:_"kd—23' (H.1)

roe k; - HabnogaemMoe 3HauYeHUe XeCTKOCTY;

kd - pac4yeTHOE 3Ha4YeHne XeCTKOCTU,

S - CTaHOAapPTHOE OTKIIOHEeHUE NOoJNy4YeHHbIX pe3yribTaToB.

Ecnu pesynbTaTbl OTAENbHbLIX UCMLITAHUA HE YAOBMETBOPSIOT YKa3aHHbIM YCroBUSIM, HEOOBX0ANMO
NPOBECTM CEPUIO UCMBbITAHUIN NO MEHbLLEN Mepe TpeX KPOHLITENHOB U3 OAHOM NapTuu, 3Ha4YEHMS NPOYHOCTK
N )KECTKOCTW AOIMKHbI ObITb NOMyYeHbl B COOTBETCTBUM C AaHHBIM pa3aenom.

Ecnn nony4yeHHble xapakTepHble ((hakTuyeckne) 3HayeHns yOooBneTBopsAlT TpeboBaHWAM pacyeTa,
napTus MOXeT cunTaTbCs rogHoW. Ecnn He cooTBETCTBYIOT, NApTUS NPU3HAETCs HErogHON NMBO CHMXaKTCS
3HaYEHUs1 TEXHUYECKMX XapaKTepUCTUK.

H.4 UcnbiTaHusa Ha u3rmb

Ecnn ocHOBHble CBOWCTBa WMCMOMb3yeMoW CTanu OMNpPeaensTCs No pesynbTataM MCNbITaHWA Ha
pacTskeHue B cooTBeTCcTBUM C 8.1, TO UCMblITaHMe maTtepuana Ha u3rnbd OOMmMKHO NMPOBOAUTLCH B KayecTBe
HeOTbeEMMNEMOM YacTn NPON3BOACTBEHHOIO KOHTPONS.

Mpunoxexne JA

(cnpaBoyHoe)

ConocTtaBrneHue CTPYKTYpPbl HACTOSALLEro cTaHAapTa Co CTPYKTYPON NPUMEHEHHOIO B HEM
eBponenckoro ctaHgapta EH 15512:2009

Tabnuua OA.1

CTpyKTypa HacTosILLero ctaHgapTa CTpyKTypa eBpOMNENCKOro permoHanbHoro
ctaHpapta EH 15512:2009

1 Obnactb NpMMeHeHus 1 O6bnactb NpMMeHeHus

2 HopmMaTtuBHbIE CChISKK 2 HopmMaTuBHbIE CCbISKK

3 TepmuHbl 1 onpepenexns 3 TepmuHbI 1 onpegeneHns

4 O603Ha4YeHNs1 U COKpaLleHus 4 O603HaY4YeHNs1 U COKpaLleHus

5 NcxogHble aaHHble ona pacyeTa 5 NcxogHble gaHHble anga pacyeTa
5.3 YueT ocobeHHOCTEN KOHCTPYKLUN 5.3 YueT 0cob6eHHOCTEN KOHCTPYKLUN

5.3.6 OKCUEHTPMCUTETBI PACKOCOB paM U KPECTOBbIX -
PackOCOB KECTKOCTU

5.3.7 3kcueHTpucuteTbl Mexay bankamu un -
CTOMKaMm

5.4 TpeboBaHus K anemeHTam, NpeaoTBpaLLALIMM -
BbIXOZ U3 3aLenSieHNst KpOHLUTENHa Ganku U CTONKK

6 Bo3gencteus n komobmHaLuy Bo3aencTeumm 6 Bospgenctsus n koMObMHaLUK BO3OENCTBUI

7 KoacbdumumeHTsl 1 npasuna coveTaHns Harpy3ok |7 KoadpduumeHTsl u npasBuna codeTaHns Harpy3ok
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8 Ctanb

8 Ctanb

8.5 [onycku no pasamepam

8.5 [lonycku no pasamepam

8.5.1 OCHOBHbIE NONOXeHUsI

8.5.2 TonwuHa maTtepuana

8.5.3 [lonyckun no TonwmHe

8.5.4 lWunpuHa 1 TonwmHa xonoaHoopMOBaHHOIO
npoduns

8.5.5 MpAMONMHENHOCTL 3NEMEHTOB KOHCTPYKLNK

8.5.6 CkpyumBaHue

8.5.7 Jonycku BcneacTteme pacyeTa n cbopku

8.6 DKCLEHTPUCUTETbI PACKOCOB paM M KPECTOBbIX
pPacKOCOB eCTKOCTM

8.7 JkcueHTpucuTeTbl Mexay bankamm n cTonkamm

8.8 TpeboBaHua k aneMeHTam, NpeaoTBpaLLatoLLnM
BbIXOA M3 3aLensieHnst KpOHLITEeNHa 6anku n CTonKn

8.6 [lonroBe4HoCTb

8.9 [lonroBe4HOCTb

9 AHanm3 KOHCTPYKLMMK

9 AHannsa KOHCTPYKUMK

10 CtaTuyeckuin pacyeT cTennaxen

10 CtaTuyeckuin pacyeT cTennaxen

11 MNpeaenbHble COCTOAHMSA IKCMNyaTaLMOHHON
NpUrogHoOCTn

11 MNpeaenbHble COCTOAHUSA 3KCMyaTaLMOHHOMN
NPUro4HOCTU

12 MapkupoBka cTennaxem

12 MapkunpoBka cTennaxen

13 MeToanku ncnblTaHWs 1 OLeHKa pesynbTaToB

13 MeToavkun ncnblTaHMs 1 OLeHKa pe3ynbTaToB

MpunoxeHue A (obs3aTensHoe)

MpunoxeHue A (0ba3aTensHoe)

MpunoxeHne B (cnpaBoyHoe)

MpunoxeHne B (cnpaBoyHoE)

Mpunoxenne C (cnpaBo4vHoE)

Mpunoxenne C (cnpaBoyHOE)

MpunoxeHne D (cnpaBoyHoe)

Mpunoxenue D (cnpaBoyHoe)

Mpunoxenwne E (cnpaBoyHoe)

MpunoxeHwne E (cnpaBoyHoe)

MpunoxeHne F (cnpaBo4HoOE)

MpunoxeHne F (cnpaBo4Hoe)

Mpunoxenne G (cnpaBoYHOE)

Mpunoxenne G (cnpaBo4HOE)

Mpunoxenne H (cnpaBo4yHoe)

MpunoxeHne H (cnpaBoyHoe)

MpunoxeHwne | (cnpaBoyHoOE)

Mpunoxenne A (cnpaBo4yHoe)

Mpunoxenne JA (cnpaBo4yHoe)

Bubnvorpadusa

Bubnvorpacdus
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Eurocode - Basis of structural design (EBpokoa. OCHOBHblE NONOXEHUA NO
NPOEKTUPOBAHNIO CTPOUTENBHBIX KOHCTPYKLNIA)

Eurocode 3: Design of steel structures - Part 1-1: General rules and rules
for buildings (EBpokog 3: NpoeKkTupoBaHue CTanbHbIX KOHCTPYKUMIA. YacTb
1-1. Obwwme npasuna v Npasuna Ansa 3aaHni n COOPYXEHNI)

Eurocode 3 - Design of steel structures - Part 1-3: General rules -
Supplementary rules for cold-formed members and sheeting (Espokog 3
lMpoekTupoBaHWe cTanbHbIX KOHCTPyKumn. Yactb 1-3. O6wme npasuna.
JononHuTenbHble npaBuna Ans XonoAHOMOPMOBAHHBLIX 3IEMEHTOB U
NPOUNNPOBaHHBLIX NINCTOB)

Eurocode 1: Actions on structures - Part 1-1: General actions - Densities,
self-weight, imposed loads for buildings (EBpokog 1. Bosgelicteue Ha
cTpouTenbHble KOHCTpyKumn. YacTte 1-1. O6wme Bosgencrteums. MNnoTHOCT,
COBCTBEHHbIV BEC U MPUKNadblBaeMble K 30aHUSM Harpy3ku)

Eurocode 1: Actions on structures - Part 1-7: General actions - Accidental
actions (EBpokoa 1. BosgencteBrne Ha CTpouTenbHbIE KOHCTPYKUMKU. YacTb
1-7. O6wwe Bo3aericTBus. CnydariHble BO3AENCTBUS)

Eurocode 3: Design of steel structures - Part 1-10: Material toughness and
through-thickness properties (EBpokog 3. [poekTMpoBaHWe cTanbHbIX
KoHCTpykum. Yacte  1-10. [lpoyHocTb MmaTepuana W  CBOWCTBa
pPaBHOMPOYHOCTK)

Cold rolled steel sections - Technical delivery conditions - Dimensional and
cross-sectional tolerances (Mpocdunn  xonogHokaTaHble  CTanbHbIE.
TexHu4yeckre ycrnosus noctasku. [lonyckun Ha pa3mepbl 1 hopmy)

Continuously hot-dip coated steel flat products. Technical delivery
conditions (JlucTel M nonocbl CcTanbHble C TOPSYMM  HEMNPEPbLIBHLIM
MeTannM4eckmm noKpbITUEM. TEeXHUYECKME YCIOBUSI MOCTaBKM)

Continuously hot-dipped coated steel sheet and strip - Tolerances on
dimensions and shape (Jluctel M nomnocbl CcTanbHble C TOPSAYUM
HenpepbIBHLIM MeTannM4eckuM nokpbiTuem. [onycku Ha pasmepbl U

chopmy)

Eurocode 2. Design of concrete structures. General rules and rules for
buildings (EBpokog 2. MNpoekTnpoBaHWe GETOHHbLIX KOHCTPYKuuiA. YacTb 1.
O6Lwme npaBuna u npaeBuna Ans 3gaHvmn)

Guideline for European Technical Approval of Metal Anchors for Use in
Concrete (EBponetickue pekomeHgaummn no MCMOSIb30BaHUIO
MeTannuM4eckmx aHkepoB Ans 6eToHa)

Metallic materials - Tensile testing - Part 1: Method of test at room
temperature (Matepuanbl mMetannuyeckne. McnbiTaHne Ha pacTsKeHue.
YacTb 1. MeToa mucnbITaHUSA Npy KOMHATHOW Temnepartype)

Metallic materials - Bend test
MeTannuyeckue. MicneitaHne Ha nsrmob)

(ISO 7438:2005) (MaTepuansl

AISI-S200 Cold-formed steel framing (KoHcTpykuun 13 xonogHokaTaHon
ctanu - Cepus ctangaptoB AlSI, cepus S200)

YK 658.78.06:006.354

OKC 53.080 OKI1 31 7600

CrtpaHuua 119



FOCT P 56567-2015 (EH 15512:2009) Ctennaxu cbopHo-pa3bopHble. Hopmbl pacyeTa
lpumeHsiemcsi ¢ 01.07.2016
CrtpaHuua 120

KntoueBble cnoBa: CcTennaxu, pacyeT, CTennaxHoe OGOPYLLOBaHMe, CUCTEMbl XpaHeHUd,
CKnaaunposaHue




