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HAUMOHANBbHBIM CTAHOAPT POCCUMUCKOWN ®EAEPALUUMN

CTENNAXUN CBOPHO-PA3BOPHbIE

Hopmel pacyeTta

Adjustable pallet racking systems. Design code

Data BBeaeHuss — 2016—07—01

1 O6bnacTb NnpuMeHeHus

HacToawwmit ctaHgapT ycraHaBnuBAEeT OCHOBbLI pacyeTa KOHCTPYKUUW CTauMOHAPHbIX (PPOHTarbHbIX
Cc6OpHO-pa3BbopHbIX CTENNAXEN, NPeAHa3Ha4YeHHbIX AN XPAaHEHUS TapPHbIX U WUTYYHbIX FPY30B, HECYLUMe ane-
MEHTbI KOTOPbIX U3rOTOBJIEHBI U3 CTarnMu.

TpeboBaHUsi fAHHOTO CTaHAapTa TaKkKe PacNPOCTPAHAIOTCA Ha CTENNAXU, KOTOPbLIE UCMONb3YIOTCA B Kaye-
CTBE HECYLLMX SNEMEHTOB KOHCTPYKLMIA U COOPYXXEHMNIA.

Hacrosiluit cTaHgapT He pacnpoCTpaHSETCs Ha NepeaBWXKHbIe, HAOMBHbLIE, KOHCOMbHLIE CTENNAaXM!,
CTennaxu cneuuanbHOro Ha3Ha4YeHUs1 U He YyCTaHaBNMBAET KOHKPETHbIE NpaBuna pacyera crennaxen, npu-
MEeHsieMbIX Ana paboTbl B CEICMUYECKM ONMACHbLIX paoHaXx.

2 HopmaTuBHbIE CCbINIKU

B HacTosiLeM cTaHaapTe UCNOMNb30BaHbl HOPMATUBHLIE CCbIfIKK HA CReayoLmne CTaHAapTbI:

FOCT 28766—90 Cmennaxu. OCHO8bI pacdema

FOCT P 55525—2013 Cknadckoe obopydoearue. Cmennaxu cO0pHO-pa3bopHble. Obuyue mexHu4ve-
CKue ycriosus

Cl1.16.13330.2011 Ce00d npasun. CmarnbHble KOHCMPYKUUU

Cl1.20.13330.2011 Ce00d npasun. Hazspy3sku u eo3delicmeus

MpumeuvaHue — [lpu NONL3OBAHUM HACTOSLLUM CTAHAAPTOM LienecoobpasHo NpoBepUTb AEHCTBUE CCHINOY-
HbIX CTaHAApTOB B MHGOPMALIMOHHOI cicTeMe obLuero nornb3oBaHWs — Ha oduumnansHOM caiiTe defepantsHoro areHT-
CTBa MO TEXHNYECKOMY PEryrnupoBaHuio U MeTPONOrii B CETU VIHTEPHET UMK MO eXerofHo usgaBaeMoMy UHOPMaLMOH-
HOMy yKkasaTento «HawuoHankeHble cTaHgapThi», KOTOphIA onyGnUKoBaH No COCTOSHUI Ha 1 SHBapS TEKyLLero roga, u no
BbIMyCKaM eXeMeCca4HOro ykasarens «HauuoHaneHele cTaHaapThl» 3a TEKYLLWIA rof. ECnv 3aMeHeH cCbinouHbli cTaHaapr,
Ha KOTOpbIN faHa HefaTupoBaHHas CChifika, TO PEKOMEHAYETCH UCMONb3oBaTh AeliCTBYHOLLYI0 BEpCHIo STOro cTaHgapTa
C YYETOM BCEX BHECEHHBIX B JaHHYI0 BEPCUI0 UBMEHEHMUIA. ECIM 3aMEHEH CChINOYHLIA CTaHAapT, Ha KOTopbIii faHa AaTu-
poBaHHas ccbifka, TO PEKOMEHAYETCS UCMONb3oBaTh BEPCUIO STOM0 CTaH4apTa C yKasaHHBIM BhILe FOfO0M YTBEPXAEeHNUS
(npuHATUA). ECnn nocrne yTBepXAeHUs HAaCTOALLEro cTaHAapTa B CCbINOYHLIA CTaH4apT, Ha KOTopbIii AaHa AaTupoBaHHas
CChINKa, BHECEHO U3MEHEHWe, 3aTparuBatoLLee MonoXeHue, Ha KOTopoe AaHa CChifka, TO 3TO MONIoXKeHUe pekoMeHAyeTcs
NpUMeHsTb Ge3 yueTa JaHHOro 3MeHeHWs. ECnu cebinoudHbIi cTaHAapT oTMeHeH Ge3 3aMeHsbl, TO NMornoXeH1e, B KOTOPOM
[aHa Ccchlifika Ha Hero, PEeKOMEHAYETCS MPUHSTb B YaCTU, He 3aTparvBatoLLeil STy CChITIKY.

3 TepMuHbI 1 onpeaeneHns

B HacTosWeM cTaHgapTe NPUMEHEHbI CrEAYIOLLUE TEPMUHBI C COOTBETCTBYIOLLMMU ONPeaeneHUsaMuU;
3.1 cnyvyanHaa Harpy3ka: KpaTkoBpeMeHHOE BO3AeiCTBME, NOSABIEHNE KOTOPOro 06yCroBneHo A4eNCTBu-
eM CUMOoBbIX PAKTOPOB, HaNM4Me KOTOPbLIX HE NPeAyCMaTPUBAETCA B MPOLIECCE HOPMarbHOM aKCnnyaTauuu.

M3paHue ochuumnanoHoe
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3.2 ocHoBHOM mMaTtepuan:; CTansLHOW NMCTOBOW, COPTOBOW, (haCOHHBII NPOKAT, U3 KOTOPOro U3roTaBMu-
BalOTCH 9NIEMEHThI CTENNaxen.

3.3 naptusa ctanu: MNapTusa CranbHbIX 3aroTOBOK C OAWHAKOBLIMU TEXHUYECKMMU XapakTepucTukamu,
npou3BefeHHas eAMHOBPEMEHHO OJHUM U3TOTOBUTENEM.

3.4 6anka: opu30OHTanNbHbIN rPY30HECYLLMI SNEMEHT, KPENALUMNCA K paMaM CTENNAaXeNn.

3.5 kpoHwTeHH 6anku: AnemeHT 6anku, NpeaHasHaAYeHHbIN ANA ee KPENNEHUA K CTOMKe cTennaxa.

3.6 Harpy3ska Ha siueiky: CunoBbie (hakTopbl, AENCTBYIOLME HA AYENKY XPaHEeHUA CTennaxa.

3.7 pBolHON psAA cTennaxein: [1a OAMHOYHLIX psaa CTENNaXen, paMbl KOTOPbLIX CKPEMMEHbI MeXay
€000 MeXPaMHbIMU CBA3SIMU.

3.8 ctatuyeckuu pacuet: OnpegeneHne BHyTPEHHUX YCUIUI (CUAN U MOMEHTOB) B KOHCTPYKLIMM OT KOH-
KPETHOW KOMOMHALMMW BO3AENCTBUIA, UBMEHEHUSI PACHETHBIX 3HA4YEHUN KOTOPbIX B TEYEHUE PACYETHOIO CpoKa
cny>0bl NpeHeBPEXMMO Marbl MO CPAaBHEHUIO C UX CPEAHUMU 3HAYEHUAMMU.

3.9 nepchopUpPOBAHHBLIN 3MEMEHT: DNEMEHT KOHCTPYKLIMKU CTENMaxa CO MHOXECTBOM OTBEPCTUM, pac-
NONOXXEHHbIX C ONPeAENeHHbIM LLAroM.

3.10 narpyska npu pasmeueHmu: Cuna, IeMCTBYIOLLIAA HA 3NEeMEHTbI CTennaxa npu pasMeLUeHun Ha
HEeM rpysa B NpoLecce HOPManbHON aKCnyaraLuu.

3.11 oguHOYHbBIN pAA cTennaxen: Pag crennaxen LUMPUHON B OAHY pamy ¢ BO3MOXXHOCTbIO 3arpy3ku
noA0HOB UINK rPY30B KaK C OAHON, TaK U C 06enx CTOPOH.

3.12 KpecTOBOM PaCKOC XECTKOCTU: YacTb cTennaxa, yCTaHaBnMBaloLWAascs B BEpTUKANbHOW Unu ro-
PU30OHTanNbHOM NAIOCKOCTU U UCNOMb3YIOLAACA AN NPUAAHUA CTENNaXy AONONHUTENLHON NPOAONbLHOW NMBO
nonepeyHomn yCToMunmBOCTHU.

3.13 ocraTtoyHana pgedopmauua ceyeHusn: MckaxkeHue nonepevyHoro CeYeHUs Topua aneMmeHTa, BO3-
HUKAIOLLEEe NPU M3TOTOBIIEHUMN 3NIEMEHTA KOHCTPYKLMMU CTENNaxa.

3.14 NpOMEXYTOUYHbIN 3NIEMEHT XECTKOCTU: DINEMEHT XECTKOCTU, ABNSAIOLMICS YaCTbIO NONEPEYHOro
CEYEHUs1, COEIUHEHHDIN C APYTMMM 3NEMEHTaMKU NONEPEYHOTO CeYEHUS N0 06enMM NPOAOTbHBIM IPAHSIM.

3.15 OTKIOHEeHue OT BepPTUKANbHOM NMOCKOCTU: [OpN30HTaNbHOE CMELLUEHUE BEPXHEN TOUMKN CTOWKU
cTennaxa oT BepTUKarbHOW| NIOCKOCTH.

3.16 eauHNYHbIN rpy3: EauHuua rpysa, KOTOPYIO MOXHO pPa3MeCTUTb UMW U3BMEYb 3a OAHY OnepaLmio.

3.17 kpaeBOM INIEMEHT XKECTKOCTU: SNEMEHT XXECTKOCTU, ABNSIOLMINCA YaCTbIO NONEPEYHOro CeYeHus,
COEAWHEHHbIW C APYTMMUW 3NeMEHTaMU NONEPEYHOro CeYEeHUA TONbKO MO OAHON NPOAOMbLHON rPaHMN.

3.18 pama cTtennaxa: BepTukanbHas 4actb cTennaxa, CocrosaLas u3 AByx CTOEK U paCKOCHOW CUCTEMBI.

3.19 KOHCTPYKTUBHAA ANIUHA: PacCcTofHue mexay ABYMA TOYKamu NO ANWHE 3NEeMEHTa, B KOTOPbIX
3MEeMEHT 3aKpenneH oT GOKOBOro CMEeLLeHUs!, UMK MeXay OAHOW TakoW TOUKOW U KOHLOM dneMeHTa.

MpumevyaHune — Tunosble NPUMEPLI pam cTennaxen NpeCcTaBneHsl Ha pucyHke 1.

KpectoBas pama D-o6pasHan pama D-o06pasHas pama Z-06pasHan pama K-obpasHas pama
(NOCTOAHHBIV Lar) (HEenoCTOSAHHbLIN Luar)

PucyHok 1 — Tunosble hopMel pam cTennaxen

4 Ob0o3Ha4YeHNA U COKpalleHus

B HacTosLeM AokyMeHTe 0603Ha4YeHNs U NOACTPOYHbIE 3HAKWU MOTYT UMETb HECKOSIbKO 3HAYEHMIA.
A — cnyvaiiHas Harpy3ka;

A — nnowagb NonepeYyHoro CeYeHus;

Agy — 3dekTBHaA NNOLWaab NoNepeyHoro ceveHus;
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Ag — rnonHas nnowaab NONepeYHOro CEYEHUS;
Aph — cny4vanHas Harpyska fnpu ropu3oHTanbHOM pa3MeLLeHun rpysa;
Apv— cryyaiHas Harpy3ka npu BepTukanbHOM pasMeLLeHum rpysa;
b — LuMpuHa CTONKK;
bp — LUMPUHA MOCKOro 31EMEeHTa;
E — moaynb ynpyroctu;
e — adhpeKkTUBHASA LUMPKUHA pacnpeaeneHns Harpysku noanATHUKA,;
€ — 9KCLEHTPUCUTETHI,
f — NPOYHOCTb Ha CXaTne Ans 6eToHa;
f, — pakTUuecknit Npeaen TeKy4ecTu UcnbITaTensHoro oopasua;
f, — BpeMeHHOe conpoTuBneHne (NPeaen NPOYHOCTH);
fy — npeaen Teky4yecTu;
fya — CpeaHun npeaen TeKYy4YecTu;
fyb — Ga30BbIii Npeaen Teky4ecTu (= fy);
G — MoAaynb cABUra;
Gj, — COGCTBEHHOE 3HAYEHWE MOCTOSIHHBLIX HArpy30K (COGCTBEHHOTO BECA KOHCTPYKLMM, BKIOYAs Mo-
CTOSIHHbIE Harpy3ku);
h — war ypoBHeW XpaHeHus,
| — 0ceBON MOMEHT MHEPLUUN NONEPEYHOIO CEYEHUA ANEMEHTA;
|7 — MOMEHT MHEepUUM NOMNEPEYHOTO Ce4eHuUst NP CBOGOAHOM KpydeHUm,
I, — CeKTopuanbHbIfi MOMEHT MHEPLMK NONEPEYHOr0 CEYEHU SNEMEHTa,;
i — pagunyc uHepuuu;
K — K03(p(Pp1UMEHT NpMBEAEHHON ASUHbI,
K, — >XeCTKOCTb KPOHLUTENHA Oanku;
ks — KO3(hULIMEHT, CBA3AHHbIN C KONUYECTBOM UCTLITAHUN,
L — nponer;
| — anuHa;
{— npuBeAeHHasa AnvMHa UNu pac4yeTHasa AfMHA NPy NPOAONbLHOM U3rnbe;
M — MomeHT nsrnda;
N — oceBas Harpyska;
N — KONNYECTBO UCNbITAHWUI;
N, — KONMYECTBO CTOEK pAaa CTeNnaxen B X-HanpasreHnu;
Ng — KONIMYECTBO YPOBHE 6anok 0aHON CeKkunu;
Q — nepeMeHHas Harpyska;
Qf— COCpPeaoToYEHHAs Harpyska Ha nor,
Qp, — MakcumaneHas 3afiaHHas 60KoBas Harpyska oT kpaHa-LuTabenepa;
Qph — ropu3oHTanbHasa Harpyska npu pasMmeLleHuy rpysa;
va— BEepTUKanbHasa Harpy3ka npu pasMeLLeHumn rpysa;
Q,, — BEC LUTYYHOrO rpysa;
g — pacnpejeneHHasn Harpyska;
R, — cpeaHee 3HaYeHne OTKOPPEKTUPOBAHHLIX PE3YNLTATOB UCTLITAHNS,
R, — npuBeaeHHas paspyLuatoLlas Harpyska;
R;— n3mepeHHas paspyluatoLias Harpyska,
S, — TUMOBOE OTKIOHEHNE OT CTaHAAPTU3OBAHHbIX PE3YNLTATOB UCMbITAHUS,
t — TOonwMHa marepuana;
t, — Gasosas TonwmHa matepnana 6es nokpbITUs;
t, — (pakTuueckas TomnLMHa CTbITaTeNbLHOTO 06pasua;
V — nonepeyHas cuna;
V — BepTukanbHas Harpy3ka;
V,,__ Oiineposa kputu4eckas cuna Baosb ocu Z,
W — 0ceBO MOMEHT CONPOTUBMNEHUS CEYEHUS;
W __ obujas Harpyska Ha 6anky;
o — KO9(PPULUMEHT TeMnepaTypHOro pacLUMpeHns;
o, — NONpaBOYHbIA KOAPMPULIMEHT, Yy4UTbIBAIOLLMIA NPeaen TeKy4ecTn Matepuana;
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o — KO3(pPULNEHT HECOBEPLLEHCTBA;

B — koaddpuuueHT npuseaeHun ana 6anku;

§ — nonpapoyHbIN KO3 DULMEHT, yUUTLIBAIOLLMI TONLLUHY MaTepuana;
B — nonpapoyHbIn KO3 DULMEHT ANns BO3AENCTBUI BTOPOro NOpAAKa;
Y — KO3(PPUUMEHT HAAEKHOCTH;

Y4 — KOS(MULIMEHT HAAEKHOCTU NPU CITyYaRHON Harpyske;
Y5 KOI(HDULIMEHT HAAEXKHOCTH MO HArpy3Ke;

Y6 — KO3PULIMEHT HAAEXHOCTH NPU NOCTOSTHHOW Harpy3ke;
Yy — KO3 MDULMEHT HAAEXHOCTU NO Marepuany;

Yq — KO3(PPULMEHT HAAEXKHOCTN NPU NEPEMEHHOIA Harpyske;
8 — nporuo;

6 — yron noBopoTa;

), — rmBKoCTb;

A — ycrnoBHas rmbkoCTh;

v — KoabhmumeHT NMyaccoHa;

p — NIOTHOCTb;

¢ — OTKINOHEeHWe OT BepTUKamNbHOI NIOCKOCTH;

¢0 — HayanbHOe OTKIIOHEHWE OT BEPTUKANbHOWU MNOCKOCTH;
¢, — NOrPELLHOCTL B COEANHEHNN KPOHLUTENHA Garkn co CTOMKOW;
% — KO3(PPULMEHT NPOAONLHOrO uarnba.

MoacTpoyHble 3HaKK

b — npoaonbHbIi M3rnG;

¢ — coXaTue,

C — KPUTUYECKUW;

d — pac4yeTHbIN;

db — noTepsi yCTONYMBOCTU hOPMbI CEYEHUS;

FT — n3rubHO-KpYTUNLHBIN;

g — MOJHbIN;

i — KONUY€ECTBO UCMbITAHWUN;

Kk — XapaKkTepHbIn;

LT — nonepeyHbin u3rnb ¢ kpyvyeHuem;

m — cpegHee 3HaveHue;

N — NpuUBEAEHHOE 3HAYEHME;

Rd — pacueTHOe ConpoTUBIEHUE;

Sd — pacyeTHas Harpy3ka;

ser — 9KCnnyaTauuoHHas NPUrOAHOCTb;

T — KpyTALWMIA MOMEHT;

t — 3HauyeHue, Noy4eHHOEe NPU UCNbITAHUSIX.

5 UcxopHbie AaHHbIe ANA pacyera

5.1 TpeGoBaHuna

5.1.1 OcHOBHbIe TpeGoBaHUA

®dpoHTanbHbIE CTENNAXM ABNAIOTCA NPOAYKUUEN, NPU pacyeTe KOTOPOWN cneayeTt NPUMEHATb aHanuTu-
yeckue Metoabl. B Tex cnyyasx, koraa aHanuTuyeckue MeToabl He paspaboTaHbl UM HENPUMEHUMBI, HEODXO-
AUMO NMPOBOAUTL LMKN UCNbITaHui. Mporpamma LuMkna UCNbITaHUIA NPUBEAEHA B NPUMOXKEHUMN A.

3a ucknioveHneM Tex cny4vaeB, KOrga ykasaHbl cneuuansHble TpeGoBaHus, npoueaypbl pacyeta, onu-
CaHHbIe B HACTOALLEM CTaHaapTe, HeoBXoaUMO NPOBOAUTL B COOTBETCTBUM C [1], [2] w [3].

PacueTbl He06X0AMMO OCYLLECTBNATL C y4eToM TpeGoBaHuiA, npuseaeHHbIX B FOCT P 55525.

5.1.2 ®PpoHTanbHbIE CTENNAXU 6e3 KPeCTOBbIX PACKOCOB XXeCTKOCTU

Cxema ppoHTanbHOro crennaxa 6e3 KpecToBbIX paCckOCOB XECTKOCTU NOKa3aHa Ha pUcyHke 2. YCTou-
YMBOCTb CTENNaxa B X-HanpaBneHun B OCHOBHOM 00eCneYnBaeTca 3a CHET ECTKOCTU KPOHLUTEMHOB 6anok,
B Y-HanpasneHun — 3a CYET packoCOB paM, MEXPaMHbIX CBA3EN U CBA3el Hag pabouuM KOpuaopoMm.
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1 — 6anku; 2 — pambl; 3 — MexXpaMHble CBA3UN; 4 — CBA3b Haj paboyum KopuaopoM (Npu HEOBXO0AUMOCTH);
5 — packocHas cucTeMa pambl; F — LUMpUHa oAMHOYHOTO paja; G — LWwKpuHa paboyero kopuaopa; H — WMpuHa ABONHOIO paja

v

PucyHok 2 — CxeMa (ppoHTanbHoro crennaxa 6e3 KpeCcTOBEIX PacKoCOB XEeCTKOCTH
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5.1.3 ®poHTanbHbIe CTENaXU ¢ KPeCTOBbIMM PACKOCAMM XXeCTKOCTH

Cxema (PpOHTAaNbLHOIO CTennaxa ¢ KPeCcToBbIMA PACKOCAMM XECTKOCTU NoKasaHa Ha pucyHke 3. YCToun-
UMBOCTb CTennaxa B X-HanpasneHun 06ecnevynBaeTcs KpeCToOBbIMU PACKOCAMU XECTKOCTU (B 3agHEN YacTu
CTennaxa), kak nokasaHo Ha pucyHkax 4, 5 u 6.

Crabunuaupyioiee BO3aENCTBUE BEPTMKATIbHBIX KPECTOBbLIX PACKOCOB XXECTKOCTU nepeaaeTcs B nNno-
CKOCTb CTO€EK Oe3 Takux packoCoB, Kak MPaBuno, NOCPeACTBOM FOPU3OHTaNbHbIX PACKOCOB YKECTKOCTHM.

YCTOMUMBOCTL B Y-HanpaeneHnn o6ecnevymBaeTcs ¢ NOMOLLBIO XXECTKOCTU paMm.

KonnuecTtso 1 pacnonoxeHue KpecToBbiX BEPTUKANbHbIX U FOPU3OHTASbHLIX PACKOCOB XXECTKOCTU YCTaHaB-
JIMBAIOTCS KOHCTPYKTOPOM MCXOASA M3 HE0OX0AUMOCTU 0BeCneveHns JKECTKOCTU U YCTOMYMBOCTU KOHCTPYKLIMK.

[Npu ycraHOBKE BEPTUKANbHbIX KPECTOBbIX PACKOCOB XXECTKOCTU HE HA BCIO BLICOTY HEOOXOAMMO YYUTbI-
BaTb PACUYETHbIE CXEMbI CTENNAaXa C BepPTUKanbHbIMU KPECTOBbIMU PACKOCAMM XKECTKOCTU U B6€3 HUX.

Y ABOWHOrO psifja CTennaxeun ¢ BepTuKanbHbIMU KPECTOBbIMU PAaCcKOCaMM XXECTKOCTU FOPU3OHTAarbHbIE pac-
KOCbI UNW APYIMe 9NEeMEHTbl FOPU3OHTaNbHOM XKECTKOCTU AOMMKHBI ObITh paccHUTaHbl Takum 06pasoM, YTobbl npe-
NATCTBOBATb BO3HUKHOBEHUIO HEAOMYCTUMBIX aCUMMETPUYHBIX NEPEMELLIEHUI, NPU KOTOPbIX OAWUH PSifl CTENNAXKEN
OTKIOHAIETCA OT BEPTUKamNbHOM NNOCKOCTU B X-HanpaBneHuu B OAHOM HanpaeneHun, a Apyroi — B NpOTUBONO-
JNIOXKHOM HanpasrneHuu (CM. pUCYHOK 4, 5), aenas, Takum 00pasom, BEPTMKanbHbIN Packoc HeatheKTUBHBIM.
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1 — 6arnku; 2 — pambl; 3 — KPOHLUTENHbI PaCKOCOB XeCTKOCTU; 4 — CBA3b Haj paboynm KopuaopoM (NMpy HeoBXOAMMOCTH);
5 — packocHas cucteMa pambl; 6 — MexpaMHble CBA3W; 7 — BepTUKarbHble packochl XeCTKOCTH; 8 — ropu3oHTanbHbIe packockl
KECTKOCTU; F — LunMpuHa oanHoYHOro paga; G — LnpuHa paboyero Kopuaopa; H — LUMpUHa ABOWHOrO paaa

PucyHok 3 — CxeMa (PpOHTaNEHOro CTensaxa ¢ KpeCToBbIMU packocamu KECTKOCTH
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PucyHok 4 — CxemMa HECUMMETPUYHOIO OTKITOHEHUSA
OT BepTUKaNbHOW NSTOCKOCTM ABOWHOIMO paga cTennaxen

/ 2

— /i

71— BepPTUKallbHble PACKOChI XXeCTKOCTU, 2— KpOHLLlTeVIHbI BePTUKaIIbHbIX PACKOCOB XeCTKOCTU

PucyHok 5 — CxemMa ansTepHaTUBHOrO HECUMMETPUYHOMO OTKITOHEHWS
OT BEPTUKANbLHOW MIIOCKOCTU ABOWHOIO psafa cTennaxen (Bug cBepxy)
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Mpu pacyeTe OAWMHOYHLIX PAAOB CTENNAXeW C KPECTOBLIMU PACcKOCaMMW XECTKOCTU Heobxogumo oGe-
cneyeHne agppekTuBHON paboTbl BEPTUKATIbHBIX PACKOCOB XECTKOCTW, 0COBEHHO Koraa rpyabl BbICTYNAloT 3a
rabapuT crennaxa (CM. pUCyHok 6).

|

5 5
6

1 — BepTUKanbHbIe Packockl XECTKOCTH; 2 — KPOHLUTEliHbI BEPTUKalbHBIX PaCKOCOB XeCTKOCTH;
3 — 3aJHAA NNOCKOCTb CTeNnaxa; 4 — nepeaHsas NIMocKoCTb CTemnmnaxa;
5 — paMa cTennaxa; 6 — ropusoHTanbHble packochl XeCTKOCTH

PucyHok 6 — HanpaBrieHnsi ycunuil oT 4eCTBUS KpeCTOBLIX PAacKOCOB KECTKOCTU B OAUHOYHOM PRy cTefinaxei

5.1.4 Tpu pacyeTax ctennaxein HeobxoauMO yunTbIBaTh CPOK Cry>xObl He MeHee 10 neT ¢ MOMeHTa U3-
roTOBMEHUS.

HaHHbIi CpOK HE AOMKEH ObiTb UCTONKOBAH kKak 0003HauyeHue niobov rapaHTUM B OTHOLLUEHUM CpOKa
akcnnyarauuu crennaxa. Heobxogumo yaensitb ocoboe BHMMaHME 3neMeHTaM KOHCTPYKUUK cTennaxa, noa-
BEPXeHHbIM Haubonee UHTEHCUBHOW JKCNAyaTauum B CBSI3U C BO3MOXHBIM BO3HUKHOBEHWEM MAanoUUKIIOBOM
yCTanocTu.

MpumevyaHune — Cpok akcnnyaraumu 6onbWLMHCTBA CTENNaxXei onpeaensaeTca No KpUTEPUIO U3HOCOCTORKO-
CTW, MO HaNU4UIO NOBPEXAEHUIA B MNpoLecce IKcrryaTaluyu UM no NpUYMHEe BO3HUKHOBEHUS HeJoMyCTUMOW KOppO3UK.
MepevncneHHble aBNeHNA HEBO3MOXHO NPEeAYCMOTPETL Ha CTafiun pacyeTa, U OHU He paccMaTpUBaIOTCA B AaHHOM CTaH-
fapte. MNpeanonaraeTca Hagnexalyas sKcnmyarauusi cTennaxa u ero HesaMeanuTenbHbIR PEMOHT Npu NosiBneHum nrobo-
ro nospexaeHus (cM. FOCT P 55525).

5.1.5 Npwu pacyete crennaxa OTKIIOHEHUSI OT NNOCKOCTHOCTU Nona ¢ y4eToM aecopmauumn 3gaHus, B
KOTOPOM YCTaHOBMEH CTENMax, AONyCKAeTCA HE YyUUTbIBATb, €CMM NON 34aHUsi COOTBETCTBYET TPeGOBaHUAM
[OCT P 55525.

5.2 Metoabl pacuyerta

5.2.1 OCHOBHbIE NONOXeHUA

PacueT KOHCTpYKUuMM CTennaxa u/unu ee Yacten cneagyet NpoBOAUTL NO METOAUKAM, ONMUCAHHBLIM B Ha-
cToAWEM cTaHgapTe. Bo Bcex cnyvasx getanu aneMeHTOB KOHCTPYKUMU U COEANHEHUI AOMKHbI ObITb CNPOEK-
TUPOBaHBLI TakKUM 06pa3oM, YTOObI NPUHATBLIE KOHCTPYKTOPCKUE peLueHUst 06€Cneumnnm LienoCTHOCTb KOHCTPYK-
uuu B cnydyae Haubonee HebnaronpusTHOTO BO3AENCTBUS HA HEE NpPeAenbHO A0NYCTUMBIX 3KCIITyaTaLMOHHBIX
Harpy3ok.

5.2.2 Kputepumn AOCTUXEHUA NpeaernibHOro COCTOAHUA KOHCTPYKUUKN CTennaxa

Kputepuammn gOCTUXKEHUSA NPeAenbHOr0 COCTOSIHMA KOHCTPYKUMK CTenna)xa ABnaTcsa:

a) Moteps cratMyeckon MPOYHOCTM (Hanuuue paspbiBOB M GONbLUMX NnacTuyeckux gedopmavui,
BbI3BAHHbIX CXXaTMEM M B X-HanpaBneHUU NonepedHbiM U3rmbom) u paspylleHUe 3NemMeHTOB KpenneHusi
(nnacTuyeckux LapHMpPOB), CNOCOBHOE TPaHCHOPMUPOBATb KOHCTPYKLUMIO B FEOMETPUYECKU U3MEHAEMYIO
(MexaHu3m).

8
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b) MoTeps obLwier yCTONYUBOCTU KOHCTPYKLMK NPU CXaTUKN U n3rnbe aneMeHToB.
¢) MNMoTepsi MECTHON YCTONYMBOCTMN.

d) Hegonycrtumble nporuobei.

e) MoTtepsa ycTtanoCTHOM NPOYHOCTH.

MpuMevyaHue — B HacTosLEM CTaHAapTe He pPacCMaTpUBAIOTCS CTEMNMaXU C YMCIOM LIMKIIOB HarpyXeHus,
npesbiwatowum 10000 B TeUeHUEe pacdeTHOro cpoka aKcniyaTauuu. B cBA3M ¢ 3TUM B HACTOSILLEM CTaHgapTe NoHATUe
BBIHOCITMBOCTU Aariee He YNOMUHaeTcA. OTO 03HAYaET, YTO paccMaTpuBaeMble HUXKE KOHCTPYKLMM HE paspyluakoTcst oT
HEe[oCTaTOMHOM YCTanocTHOM NPOYHOCTM.

5.2.3 MNpoeepka no npeaenbHbIM COCTOAHUAM 00ecneYnBaceT aKCNyaTauuoHHY NPUroAHOCTL U rapaH-
TUPYET Haanexauee PyHKLUUOHMPOBAHUE BNEMEHTOB KOHCTPYKLIUN.

CyliecTByloLME METOAbI NPOYHOCTHOIO aHanu3a B NUHEWHOW NOCTAHOBKE NO3BOMSIOT MNOMYYUTb aaek-
BaTHbIA pesynbsraTr npu pacCMOTPEHUN HANPSXKEHHO-4€OPMUPOBAHHOIO COCTOSAHMSA U YCTOMYMBOCTU CaMOM
KOHCTPYKLMHU.

Mpu paccMOTPEHUN HEKOTOPbIX KOHCTPYKTUBHbLIX ANEMEHTOB, TAKUX KaK yNpyro-nnacruyeckue coeguHe-
HUSA, 3TU METOAbl HEOBXO0ANMO AOMOSTHUTL YYETOM HENMUHENHbIX 3PdEKTOB.

5.3 YyeT 0CO6GEHHOCTEN KOHCTPYKLUMN

5.3.1 O0wWMe nonoxeHus

Mpu aHanm3e HeobXxoANMO YUUTLIBATb BIMAHME 0COOEHHOCTEN KOHCTPYKLMKU, yaenus 0cob0e BHUMaHue:

a) 0CoBEHHOCTAM pam B COOTBETCTBUM C 5.3.2;

b) ocobeHHOCTAM packOCHOI CUCTEMbI B COOTBETCTBUK C 5.3.3;

C) 0COBEHHOCTAM 3NEMEHTOB KOHCTPYKLUKN B COOTBETCTBUM C 5.3.5.

Mpu 06LemM aHanM3e KOHCTPYKLMM MOXHO NpeHedpeyb BO3ZMOXHbIMU OCODEHHOCTAMU KOHCTPYKTUBHbBIX
3MNEeMEHTOB, HO MX HEOBXOAMMO YUMThIBaThL MPU aHanu3e oTAenbHbIX 3NIEMEHTOB.

5.3.2 OTKNOHEeHUA pam cTennaxen 6e3 KPeCTOBbIX PACKOCOB XXECTKOCTH

Y4eT BNUsIHUSA YrnoBOro OTKIMOHEHUSI paM CTennaxa OT BepTUKamNbHOW NNOCKOCTU NPU CTATUMECKOM pac-
YeTe MOXHO BbIMOMHUTL BBEAEHWEM IKBUBANEHTHbLIX FOPU3OHTANbHLIX YCUIUA. 3TU yCUNUSA JOMKHbI ObITb
MPUIOXEHbI HA KaX40M YPOBHE U ObITb NPOMNOPLMOHASIbHLIMU BENIMYMHAM BEPTUKASIbHBIX HArpy3oK.

Mn puMedvyaHune — MOXHO BbINOMHUTL Gonee crnoxHoe MogenupoBaHue, Beaa HavanbHble OTKNOHEHUA OT Bep-
TUKanbHOW NIOCKOCTH HenocpencTBeHHO B CaMy MOAENb, HO TaKaAa NOCTaHOBKaA CUNMbHO YCNOXHAET pacHeThl U yBENMUYN-
BaeT CPOKU BbINONMHEHUA pacyeToB.

Mpu pacyeTe yrnoBOro OTKNOHEHMSA paM CTennaxa HeobXxoaumMo yuuTbiBaTb Hanuuue nmodra B coeau-
HeHuun Ganku co CTOWKOMN.

OTKMNOHEeHWe ¢ OT BEPTMKANbHON NNOCKOCTU B X-HanpaeneHuu crneayet onpeaensite no opmyne
o <2, +4)

T 11 1
= = L M
¢ 2t 5+n5(2¢5+¢’)’
¢ 2 (4 +0,5¢)

¢ = 1/500 anA npegenbHOro COCTOSAHUA HECyLLEe CnoCOOHOCTU KOHCTPYKLUUKM TOMbKO NPU NPOBEAEHUM
pacyeTos;

$g — MakcMManbHO A0MYCTUMOE OTKMOHEHME OT BEPTUKAMNbHOW NNockocTh (cm. FOCT P 55525);

¢; — OTKINOHEeHME BCNEACTBME HAnNM4ua niora B COeanHEHUN Ganku CO CTOMKON, ONpeaenieHHoe B Co-
oTBeTCTBMM CA.2.5.

roe

MpuMmedyaHue — Ecnu Hanudne nodTa y4TeHO NPU MOLENUPOBaHUM COEAUHEHNS, TO NP NpoBefeHnn obLLero
pac4eTa KOHCTPYKLMN 3HaYeHne ¢; MOXKET BbITb NPUPABHEHO K HYIHO.

HayanbHble 3Ha4YeHUsA OTKIOHEHWWA OT BEPTUKANbLHOW MMOCKOCTU AOIMKHbI ObiTh yYTEHbl NOOYEPEAHO
Ana 060Mx ropu3oHTanbHbIX HANpPaBNeHUN.

Mpu pacueTax NOANATHUKA U KPEMNIEHUA K MOy rOPU3OHTANbHbLIE peakuun B KaXa0M NOANATHUKE JOMK-
Hbl ONPEAENATLCA C YYETOM OTKMOHEHUW OT BEPTMKAMNBHON NIIOCKOCTU ¢, 8 HE 3KBUBANEHTHbLIX FOPU3OHTAaMb-
HbIX cun. [py OTCYTCTBUM (DAKTUYECKUX FOPU3OHTANBHbLIX HArPY30K PE3ynsTUPYIOLLAsa ropu3oHTarbHan peak-
UnAa paBHa Hyno.
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PucyHok 7 — OKBUBaneHTHbIE rOpU3OHTanNbHbIE YCUIUA

5.3.3 OTKNOHeHUA paM, Bbi3BaHHbI€ 3fIEMEHTaMU PACKOCHLIX CUCTEM

5.3.3.1 OCHOBHbIE NONOXeHUsI

[aHHbI NOANYHKT MPUMEHAETCA KaK K packocam pam, Tak U K KpeCTOBbIM packocam XeCTKOCTU B X-Han-
paBneHuu.

Mpu NpUMEHEHUN PacKOCHbIX CUCTEM B pacHeTe AOMKHO ObITb YYTEHO HAaNUUYUE HavanbHbIX OTKNOHEHUIA
OT BEPTUKANBLHOMN NIOCKOCTU (CM. PUCYHOK 8).

PaccmoTpenuto noanexar kak obLue OTKNOHEHWS B COOTBETCTBUM € 5.3.3.2, TaK U MECTHbIE€ OTKIIOHe-
Husi B cooTBETCTBUM € 5.3.3.3. BHa4YEeHUS yKa3aHHbIX OTKIIOHEHMSA HE CYMMUPYIOTCA.

5.3.3.2 Yyert BNMAHUA 0COBEHHOCTEN BEPTUKANLHOW CUCTEMbI XKECTKOCTU U €€ COEANHEHUN

OTKNOHEHUA OT BEPTUKAIbHON NIIOCKOCTU, ONUCAHHLIE B AAHHOM MOAMYHKTE, HE0BX0AUMO BKNIOYATb
B OOLUMI CTaTUYECKUIt pacyer.

HayanbHoe OTKNOHEHWe OT BEPTUKANbHOM MIOCKOCTM paccyuThiBaeTcs No opmyne

1 1

f)n
rae ¢g < 205 1 ¢ = 1/ 500.

B chopmyne (2) n; paBHO KONMYECTBY CTOEK pam B OHOM psly B X-HanpaeneHum.

B Y-HanpasneHnuu n; Gepetcs kak KONMMYECTBO CTOEK paM, COEAMHEHHbIX U paBoTalownX COBMECTHO
(Hanpumep, cBas3saMKU Hag pabounumM KOpUAOPOM, MEXKPAMHBIMU CBA3SIMU MU APYTUMU SNEMEHTaMM).

5.3.3.3 MecCTHbI€ OTKNOHEHUS1 PACKOCHBIX CUCTEM

OTKNOHEHUS1, Bbl3BaHHbIE 91IEeMEHTaMWU PACKOCHBIX CUCTEM, NPUBOAAT K BO3HUKHOBEHUIO AONONMHUTEND-
HbIX YCUnuit (CM. pUCYHOK 9), KOTOpble He0BX0AMMO YUUTLIBATL TOMbLKO MPU pacHETE PaCKOCOB U UX COoeiNHE-
HUi. OBbIYHO 3TOT YYET BbIMOMHSIOT B IMHENHOW NOCTAaHOBKE.

Lnsa cToek 6e3 CTbIKOBbLIX COEANHEHNI ¢ = 1/400

[nsi cToek co CTLIKOBbIMU COeaUHEHUsIMU ¢q = 1/200

24 0=

=7

<4, 3)

ZH
£,

!

7] (I),' = (I)m

rae n, — KOnn4ecrtBO CTOEK, MPUXoAALLMXCA Ha CUCTEMY KPECTOBbLIX PACKOCOB XKECTKOCTU.
u

(4)

Y
no,= 4)1 T
i1
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PucyHok 8 — OBLyne OTKNOHEHUS OT BEPTUKAIbLHON MIOCKOCTU

/\/Sd, j—1

//_7 (I) i—1 Hsd, i

/\/Sd, /

PucyHok 9 — MecCTHble OTKIOHEHUS1 PacKOCHON CUCTEMBI

1
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MecTHOe OTKNOHEHUE MOXET ObiTb YUTEHO Kak ropu3oHTanbHoe ycunme Hgy ;-

Hsa, = Sd,i-1¢/-1 +Nsa,f¢iv

rae Hgy — CyMMapHoe ycunue oT BCEeX COEMHEHHBIX CTOEK;
Ng4 — pacuyeTHas oceBasi Harpy3ka B 9NeMEHTe KOHCTPYKLMN.

Ecnm ;=1 4; Nggi= Nsgjoq; ¢ = ¢j—13 TO Hgg i = 2Ngq j i

5.3.4 MNpu ycTtaHOBKE BEPTUKANBbHBIX PACKOCOB XXECTKOCTU HE HA BCIO BLICOTY HAYarbHbIE OTKIIOHEHUA
OT BEPTUKanNbHOIN NMNOCKOCTU ¢ B HMKHEN (pacKkpenneHHoN) YacTu paccunTbiBaloTcs no 5.3.3, a BepxHen (He-
packpenneHHon) — no 5.3.2.

Mpu 9TOM HEOOXOAUMO YYUTLIBATD:!

ng=n,— obLiee KONUYECTBO pam B X-HanpasneHuu;

Ng — KONWUYECTBO HEPACKPENIEHHbIX APYCOB.

5.3.5 B 3aBMCMMOCTM OT TUMA pacyeTa BO3AEWCTBUSA OTKNOHEHUI HA MPOYHOCTb SNEMEHTOB KOHCTPYK-
LK AOSMKHBI ObITb BKMOYEHbI NGO NyTeM UCNOMb30BaHMA COOTBETCTBYIOLLIMX KOIMMULMEHTOB o, YKa3aHHbIX
B 9.7.4.2, NnnbO HENOCPEACTBEHHO MPU BbIMNONIHEHUM CTATMYECKOro pacyeta, npueegeHHoro B 10.1.3.

5.3.6 BKcLEeHTpUCUTETbI PACKOCOB paM U KPeCTOBbIX PACKOCOB XeCTKOCTHU

Ecnu sKCLEHTPUCUTETbI MEXOY 0CEBbIMU JIMHUAMMU CUCTEMbI NPEBLILLIAIOT NPEAEnb!, YKa3aHHbIE HUXKE,
HeoOX0AMMO BKIIOYATb UX BMMSAHME B CTATUMECKMI pacyeT, a BO3HMKAIOLME NPU TaKOM yyeTe AONONMHUTENb-
Hble MOMEHTbI CrieyeT yuYnTbiBaTh NPU pacqeTe SreMEHTOB KOHCTPYKLMKU CTennaxa.

Mpu BLINOMHEHUK YCNOBUN, CHOPMYNMPOBAHHBIX HUXKE, BITUSIHUEM SKCLIEHTPUCUTETOB MOXHO NpeHebpeyb:

a) ecnu 9KCLUEHTPUCUTET «€e», KOTOPbIN NpeacTaBnser cobon paccTosHMe Mexay TOoYKaMu nepecedye-
HWUSA LEHTPanbHbIX OCEN rOPU3OHTaNbHOIO 31eMEHTa U AuaroHarnu, SKBUBaneHTeH NOSIOBUHE LUMPUHBLI CTONKW
«B» (cMm. pucyHok 10a).

b) ecnu skcueHTpucuTeT « G, » He Gonee yem B 2,0 pasa NPeBbILIAET LWMPUHY CTONKM (CM. pucyHOK 10a)
u «G,» He Gonee yeM B 1,5 pasa npesbiLaeT ee rnyouHy (cMm. pucyHok 10b). B Tex mectax, rae 6anku ucnonb-
30BaHbl B Ka4YeCTBE rOPU3OHTASbHBIX SNIEMEHTOB, 3a TOUKY NMEPECEYEHUs B3ATO NePECEYEHUE LIEHTPArbHbIX
TNUHWIA AnaroHanu u BEPXHAS UNU HUKHAS NIMHUA NOMKKu Banku.

MpumedvyaHnune 1— BnaronpuaTHBIM YCIOBUMEM CUUTAETCA Criydaid, NMPU KOTOPOM Yror OTKIOHEHWUS JuaroHarnm
OT ropusoHTanun HaxoauTes mexay 20° n 70°.

MpumevaHne 2— Ecnu no 5.3.6 TpebyeTca npoBeaeHUe CTaTUHMECKOro pacyeTa, BKIOHas KCUEHTPUCUTETDI
B Y-HanpaBneHuW, TO Hamu4me SKCLieHTpUCUTETa MpW pacyeTe CriefyeT y4uTbiBaTb Mo pesynsratam UCNbITaHWi B COOT-
BeTCTBUM CA.2.7.

2
'3
U:u
piu| e<B
oo e<
g
Uio
o'o
olo
olo
u!o
o!o
—
= 3

1 — 6anka; 2 — UeHTpanbHbIE OCU ANEMEHTOB; 3 — non; B — LWMpPUHa CTOMKU; € — SKCLEHTPUCUTET (paccTosiHue Mexay
Y3110M packoca A0 BepxHel Unu HnxHel Yactn 6anku), G, — paccTosiHWe OT rofna A0 HUKHel ToukM yara packoca

PucyHok 10a — 3SKCLEHTPUCUTETHI BEPTUKANBbHOIO KPECTOBOIrO packoca XKeCTKOCTH
12
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<D U=

Go

1 — LeHTparibHble 0Ci KOHCTPYKTUBHBLIX 3MeMeHToB; 2 — non; D, — FyBuHa cToiku
€ — 9KCLISHTPUCUTET MeX/y packocamu; G, — paccTosiHie OT Mora 0 HIKHeN TOUK y3na packoca

PucyHok 10b — OKCUEHTPUCUTETLI PpacKOCHOW CUCTEMBI paMbl
5.3.7 dkcueHTpPUCUTETbI MeXay b6ankaMmu u CToOMKaMmmu

LleHTpanbHble ocu Ganku MOryT He COBMaaatb C LEHTPanbHbIMU OCAMWU CTOMKU. 3TO NPUBOAUT K 3KC-
LEHTPUCUTETY «€» B Y-HanpaBneHun, Kak NoKa3aHo Ha pucyHke 11.

A

D

=
[ p——]

I
|
|
|
|
|
B O I L _________ |
|
|
|
|
|

D, — rny6uHa CTONKM; € — SKCLIEHTPUCUTET

PucyHok 11 — OkcueHTpUCUTeT B Y-HanpasneHum
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OKCLEHTPUCUTETOM € MOXXHO NpeHedpeyb B cnyyae, ecnm e < 0,25 D,,.

MpuMmedvyaHne — DKCLUEHTPUCUTET € Ha PUCYHKE 11 MOXET OKa3sblBaTh CYLLECTBEHHOE BIUSIHWE U JOMXKeH BbiTb
YUTEH KaK B CTaTMYECKOM pacyeTe BCeil KOHCTPYKLMU, Tak U MpU pacHeTe COEAUHUTENBHBIX AreMEHTOB.

5.4 TpeboBaHuA K 3reMeHTaM, NpeaoTBpallaloli UM BbiXod U3 3aLensieHUs
KPOHWTEWHA 6anku U CTOMKH

Bo ¢hpoHTanbHbIX CTEnna)Xax BCe KPOHLUTENHHbI 6anok AOMKHbI ObITb OCHALLEHbI ANIeMEHTaMu, NPpeaoT-
BPALLAIOLLIMMM BbIXOJ M3 3aUensieHUs KPOHLUTEWHA Oanku M CTOMKM CTEennaxa npu NpUIoXEHUU Harpysku
CHU3Y (T. €. CNy4yanHO NPUINOXKEHHOW WTAbEenupyloLen TEXHUKON). STOT ANEMEHT AOIPKEH ObiTb paccyuTaH
Ha BO3[eiiCTBME, HanpaBNeHHOE CHU3Y BBEPX NO BEPTUKANU, KOTOPOE pacCMaTpuBaETCA Kak CriydanHas Ha-
rpy3ka B COOTBETCTBUM C 6.4.2.

6 Bo3gencTBua n KOMOMHaLMN BO34eNCTBUNA

6.1 OCHOBHbIE NONOXeHUNA

Bce BO3aeincTeusA, NpUBeAeHHble B pasaerne 6, Creayer yuuTbiBaTb NPU pacdeTe KOHCTPYKUMW. OHu
[ODKHbI GbITh PACCMOTPEHLI KaK OTAENLHO, TaK U B COBOKYMHOCTH.

6.2 MocTosiHHbIE BO3AENCTBUA

6.2.1 OCHOBHbIE NONOXEeHUA

[MocTosiHHBIE BO3AENCTBUA COCTOAT U3 CODCTBEHHOIO BECA KOHCTPYKLMU C YYETOM YCTAHOBSIEHHOMO HA
HEro BCroMoraTensHoro o6opyaoBaHus (CTEH, NOoB, NOTONKOB, NIECTHULL U AP.).

6.2.2 Bec maTepuasnoB U KOHCTPYKLUMN

Mpu pacyeTe NOCTOSIHHbIX BO3AEWCTBUI NOMUMO COOCTBEHHOTO BECA KOHCTPYKLIMM HEOOXOAUMO YUYUTbI-
BaTb BECOBbIE XapPaKTEPUCTUKKU 0OOPYAOBaHUSA, KOTOPOE OKa3biBAaeT Ha CTENnax kakoe-nmbo cunoBoe BO3-
aencreue.

6.3 MepemMeHHbIe Harpy3Ku U BO3AeNCTBUA

6.3.1 OCHOBHbIE NONOXeHUs

MepeMeHHbIE Harpy3ku, KOTOPbIE CrEAYeT YYUTbIBATL NPU pacyeTe:

1) Harpy3Kku OT TAPHbIX U LUTYYHbIX rPy30B;

2) Harpy3ku npu pasmeLleHum, HanpasneHHbIe BepTUKANbHO;

3) Harpy3ku npu pasMeLUeHUN, HanpaBneHHbIE FOPU3OHTANLHO;

4) Harpy3sku oT AOMNOSIHUTENBHOrO 060PYAOBaHNA, BO34EWCTBYIOLLEr0 Ha CTENNAXM;

5) Harpy3ku Ha nomn 1 nepexoabl;

6) Harpy3ka Ha NopyyHMU,;

7) BO3OENCTBUS OT OCOBEHHOCTEN SNEeMEHTOB KOHCTPYKUMKM (Hampumep, pambl, packoca, ApYyrux ane-
MEHTOB);

8) yaapsbl u criyyariHble Harpyaku;

9) BETPOBbLIE HArpy3Kku;

10) cHeroBbl€ HarpysKu;

11) cencMnyeckne BO3AENCTBUS.

Heobxoaumo onpefensTb U y4UTLIBATL NPOYKUE HEMNOCTOAAHHbIE BO3AENCTBUA, HE BOLLEALLWE B NpuBe-
OEHHbIN NepeYveHb.

6.3.2 XpaHuMbIe TapHbIe U WTY4YHbIE rPy3bl

MapameTpbl TAPHBIX W LUTYYHbIX FPY30B CrieAyeT onpeaensiTb B COOTBETCTBUM C TpeboBaHusamu NOCT P
55525.

OBt cTatnyeckuil pacyeT cneyet NPOBOAUTL C UCMONb30BAaHUEM 3a1aHHOTO 3HAYEHUSA MaCChbl Tap-
HbIX W LWUTYYHbIX FPY30B NPU YCNOBUMU, YTO Harpy3ka paBHOMEpPHO pacnpeaerneHa Ha Kaablili ApyC cTennaxa.
Takon noaxoa UCNosb3yeTcs, TONbLKO €Cnu:

1) Cucrema ynpasneHusa Ha CKraze MOXET AOCTOBEPHO ONpeAensiTb MacCy €AnHUL] TAPHBIX UITU LTYY-
HbIX FPY30B CBbILLE 3a4aHHOTO 3HAYEHUS U KOHTPONUPOBATL UX pacnpeaeneHue No AYerKam XpaHeHUs.

2) 3apaHHasn macca rpysa cocraensier He meHee 80 % makcuManbHOro Beca rpysa.

3) Bce banku paccumTaHbl Takum 00pa3om, UToObl BbIAEPKUBATL MakCMMarbHbIN BEC rpy3a.

14
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4) lNpu pacuete croek HeoBXoaUMO YUUTLIBaTb HAUXYLLUIA BAPUAHT pacnpeaeneHus Harpysku (Hanpu-
Mep, KOrAa rpys ¢ MakCuMarsibHbIM BECOM Pa3MELLIEH HA BEPXHUX SiYEKaX XPaHEHUS).

5) Harpy3ka Ha sipyc, ucnonb3yeMas B CTaTUMecKkoM pacyeTe, HUKOraa He GyaeT NpeBbILLAaThCS NpU 9KC-
nnyarauum.

Ecnu HETOYHOCTb pa3MeLLEHNA He HOCUT CUCTEMATMYECKUI XapaKkTep, a ABNSAETCHA Cry4anHON, TO MOX-
HO HE y4MUTbIBaTb YBENUYEHUE HaNpPsSXKEHUA n aechopmauum BCrneaCcTBUe HETOYHOCTU pasmeLeHus. 3TO BO3-
MOXHO, €CIfN YBENMYEHUEe Harpy3ku, BbI3BAHHOE HECUMMETPUYHBIM pa3MeLLeHneM, He npeBbiaer 12 % no
CPaBHEHUIO C CUMMETPUYHBIM. [Mpu yBeNnu4eHun Harpy3km cebiwe 12 % Heo6x0aMMO y4eCTb 3TO BO3AeiCTBUE
npu pacdete 6anok cneayowmmM o6pasom:

Q=n-Q ®

ecnm p<112,710 =1,
ecnm 112<p<1,24,170 n=2p-124 ,
ecrm p>1,24 10 n=p,
rae p= % )

Q
Q — Harpys3ka Ha 6anky npu pasMeLLeHumn rpysa 6e3 cMeLueHus;
Q. — Harpyska Ha Ganky npu pasmeLLeHum rpy3a ¢ MakCMMasnbHbLIM CMELLIEHUEM.

6.3.3 [lononHutenbHbie BEPTUKANbHbIE HArPY3KU NPU pasMelleHnu rpysa

Mpu pa3MeLLeHnm rpy3oB HEOBX0AUMO YyUMTHIBATL CReAyIoWMe MUHUMAIbHBIE BEPTUKANbHbIE HArpy3ku:

a) Mpu pasmeLyeHumn rpy3oB € NOMOLLBIO LUTAaBEenUpyIoLWen TEXHUKN.

Mpu HamMMuun cTennaxen ¢ OAMHAPHBLIM Pa3MeLLeHUeM €AUHUYHOTO rpy3a (T. €. NPW Hanu4YUM TOMbKO
OZIHOTrO rpy3a Ha fiYeiKy XpaHeHus1) UM ¢ OAHOBPEMEHHLIM Pa3MELLEHNEM HECKONbKUX rPY30B HA OMOpPHbLIe
Oanku Ans rpy3oB, NoaAEpKUBaOLLME dNEMEHTLI (NPU HANUYMKM) U KPOHLUTENHLI 6anok AOMKHbI ObiTh pac-
CUYUTaHbI C Y4ETOM JOMOMHUTENLHOW BEPTUKANbHON Harpy3ku va, KOTOpas cocTasnsaer 25 % MakCuManbHOro
rpysa, pasmeLLeHHOro B Haubonee HeOGNaronpMATHOM MecCTe (Cneayer yyuTbiBaTb AENCTBUE MOMEHTA UM
nonepeyYHomn Cunbl).

b) Mpu pasMeLeHumn rpy3oB Bpy4HYIO.

OnopHble Banku Ang rpy3oB unu NOAAEPXKUBAIOLLME 3NEMEHTbLI (MPU HANMMUUK), a TaKke KPOHLUTENHBI
6anok AoMmKHbI ObITb PACCYUTAHBI C YYETOM JOMNOSNTHUTENBHOM Harpy3ku Q v» koTopas cocraensiet 100 % mak-
CUManbHOro Beca €AMHUYHOrO LUTYYHOrO rpy3a, pasMeLLeHHoro B Hauﬁonee HebnaronpusitTHom mecte (cneay-
€T YYUTbIBaTb AEWCTBUE MOMEHTA UMK NOMEPEYHON CUMbI).

[ononHutenbHas BEpPTMKAnNbHAasa HArpy3ka OT Pa3meLLeHUs rpy3a He YYUTLIBAETCS NpU NpoBEPKE Npo-
rn6os 6anok, pacyeTe CTOEK U APYrMX NEMEHTOB.

6.3.4 [lononHutesnbHbIe rOPU3OHTalNIbHbIE HArpPy3Ku NpPU pasmelleHnn rpysa

6.3.4.1 OCHOBHbIE NONOXEHUS

Mpu pasmMeLleHUn Ha CTennaxax LUTYYHbIX FPy30B B X- U Y-HanpaeneHuu BO3HUKAIOT rOpM30OHTamnbHbIE
yCUNUSA, KOTOPble HEOOXOAMMO YUUTBLIBATbL. YUET TAKUX HArpy3oK CrieiyeT BbIMONHATL NPY pa3MeLLEeHNU rpy30B
B Haubonee HebrnaronpusTHOM MecTe (K BEpXHEW MIMOCKOCTU BEPXHETO YPOBHA XpaHeHust). OHU JOMmKHbI ObITb
nPUNOXeHbl OAHOBPEMEHHO TOJIbKO B OZHOM HanpaBleHUN.

MpumevyaHue — [lononHuTenbHasi FOPU3OHTaNLHas Harpyska npu pasMeLLEHWU Fpy3a He paccMaTpuBaeTca
KaK yaapHas U nNpu BLINOMHEHWUM PpacYETOB NPUHUMAETCS MOCTOSHHOW U CTaTUYECKO.

Mpu HEOOXOAMMOCTU yuyeTa CriydanHOW Neperpysku CTennaxa AONOMHUTENbLHas rOpU3OHTanbHas Ha-
rpy3ka npu pasmeLleHum rpy3a He yUUTbIBaeTCA. YUET Criy4anHoOn neperpyskn npusoauTcs B 6.4.

6.3.4.2 Cunosble hakTopbl, BO3HUKAIOLLME NPU NPOBEASHUN onepauuin No 3arpy3ke-pasrpy3ke crennaxemn

Hwxkeyka3saHHble cnocoObl NpoBEAEHUS onepaLmii No 3arpy3ke-pasrpyske crennaxein Heooxoaumo yyu-
TbiBaTh NPU ONpeaeneHun A0NOMHUTENLHON FOPU3OHTANLHOW HArpy3sku NPU pasMeELLiEHNm rpysa.

a) lMpwu pasmeLyeHumn rpy3oB € NOMOLLBIO LUTAGENUPYIOLWEN TEXHNKKN, YyNpassisieMon onepaTopamu.

1) Ona crennaxemn BbLICOTON 40 3 M Q oh = = 0,5 kH (npuknagbiBaeTcsa K BEpXHEMY YPOBHIO XPaHEHUS).

2) [na crennaxeu BbICOTON CBbILLE 6 M Q npeacraenser cobon Haubonee HeGnaronpusATHbLIN U3 cne-
Ayouwmx BapuaHToB: Harpy3ka 0,25 kH, npvmox(eHHaﬂ K BEPXHEeMY YPOBHIO XpaHeHusi, nmbo Harpy3ka 0,5 kH,
NPUIOXEeHHas B NMOOOM MeCTe CTennaxa Ha BbicoTe 0 3 M.

3) Ang crennaxen BbLICOTON OT 3 106 M Q, 'ph AOIDKHO NPEACTaBNATL co60i HauXyaLuMi U3 ABYX BapuaH-
TOB: Harpy3Ky B BEpXHEMN TOUKe CTennaxa, BeJ'IVI‘-IVIHa KOTOPOI onpeaeneHa NMHEHOW MHTEPNONALUER Mexay
1) u 2); unu Harpysky B paamepe 0,5 kH, npunoxeHHyio B moGom MecTe CTennaxa Ha BbicoTe 10 3 M.
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b) Mpu pasmeLleHnn rpy3oB C MOMOLLLIO aBTOMATUYECKOro NOALEMHO-TPAHCMOPTHOIO 060pyAOBaHUS
Qph 1 €ro NonoxeHne AOoPKHbI ObITh YKa3aHbl NOCTABLUMKOM 3TOro 06opyaoBaHus. MNpu 3TOM ropu3oHTansHas
Harpy3ka He gomxkHa 6biTb MeHee 0,25 kH.

¢) MNpu ncnonb3oBaHMKU orpaHUUMUTENEN OT NPOTANKMBaAHWA Harpy3ka AoMmkHa ObITb ykazaHa 3aBOAOM-
M3rOTOBUTENEM 3TOr0 OrpaHuumTens. OrpaHMunTenmn KNaccupUUMPYIOT Ha NpeaoxXpaHuTernbHbIe U BydepHble,
a YMCNOBbIE 3HAYEHMS PACYETHOW Harpy3ku Qph 3aBUCAT OT TUNa orpaHu4uTens. MNMpu MCNonbL30BaHWUM LUTa-
GenupyloLen TeEXHUKK, YNpaBnsaeMoin onepaTopaMm, Harpysky cneayer npuHUMaTb B COOTBETCTBUM C MUHU-
ManbHbIM 3HaueHuem 0,25Q,, B NNOCKOCTH pambl, rae Q, — BEC WTYYHOrO rpy3sa.

BydepHble orpaHuuMTenu OT MPOTANKMBAHUA U Neperpy3oyvHble AYEnkn BbI3bIBAIOT NePEeMEHHOe BO3-
AeicTBne, NpefoxXpaHuTerNbHbIE OrpaHUYUTENU OT NPOTanKUBaHMA BbI3bIBAIOT CRyYanHoe Bosaencreue. Bos-
AEeNCTBUE OrpaHu4MTEnen oT NPoTankMBaHWA 060UX TUNOB N NEPErPY30YHbIX AYEEK AOIMKHO ObITb YYTEHO NpU
pacuerax BBeJeHMEM COOTBETCTBYIOLUMX KOI(PDULIMEHTOB HArpy3ku.

MpumMmevyaHue 1 — Kcnonb3oBaHue BydepHbIX OrpaHUiUTENel OT NpoTankMBaHna B GoNbLIMHCTBE Cnyvaes
HexenarternbHO, NOCKOMbKY OHO BEA1ET K HEKOPPEKTHOMW aKCMIyaTaLuu cTennaxei.

MpumevyaHne 2 — lNpeaoxpaHUTENbHbIE OTPAHUMUTENU OT MPOTasKMBaHUA [OMYCKAETCA UCMOMbL3OBaTh 4NN
aBTOMaTU3MPOBaHHbLIX CUCTEM.

d) Qp,, JOIDKHO ObITb YYTEHO NPU pacqeTax SMEMEHTOB CTennaxa, paboTalowmx COBMECTHO C OrpaHu-
YUTENAMM OT NPOTankMBaHus. Bo3aencTBMA Ha BCE HMXKENEPEUNCTIEHHBIE ANEMEHTBI ABMAIOTCA MECTHLIMU:

1) orpaHuuMTENM OT NPOTANKUBaHUS 0GOUX TUMOB;

2) coegMHEHne orpaHuumUTenen OT NPOTANIKMBaHUSI C COOTBETCTBYIOLUMM 3NEMEHTOM cTennaxa (bankon
WM CTOWUKORN);

3) yacrtb CcToVKM unu Hanku, K KOTOPOW NPUCOEANHEHBI OTPAHUYUTENU OT NPOTANKUBAHUS;

4) anemeHTbl PACKOCHON CMCTEMbI paM, PACNOSNIOXKEHHBIE B HENOCPEACTBEHHOW BNM30CTU OT 3TON YacTu
CTOWMKMN Unu H6anku.

Beuay Hanuunsa aeMndupyowmx u pacnpeaensiowmx CBONCTB KOHCTPYKUMKU cTennaxen mMoryt ObiTb
PacCMOTPEHbI NOHUKEHHBIE HOPMbI BO3AHCTBUS TOPUIOHTANLHON COCTABNAIOLEH Q,):

Q,,,7 = 9,1 Q, Npu Pac4eTe aHKEPHOTO KPEMIEHNS PaMbl C y4eTOM cTOlKK 6e3 Harpy3ku, Qph BO3/EeWCTBY-
€T B BEPXHEN TOYKE CTOMKM;

Q,,,7 =0,1 Q, B obuiemM criyuae pacyera pambl, Qph BO3AENCTBYET HA paMy HAa BEPXHEM YPOBHE XPaHEHUS.

e) MNpu py4Hol 3arpy3ke rpy3os.

Qpp = 0,25 kH.

6.3.4.3 MNMpunoxxeHue ropu3oHTanNLHON Harpys3ku OT pasmeLLeHuUs rpy3a B X- HanpasneHuu.

Bo3HMKHOBEHME ropU3OHTaNLHON HArpy3Kku OT Pa3MeLLEHUA rpy3a Ha ypOBHAX XPaHEHUA B X-HanpaBneHun
YBENUYUBAET OTKNOHEHME PaM OT BEPTUKANbHOW NNOCKOCTU.

CoCpenoTOUEHHYIO TOPU3OHTANbHYIO Harpysky Qph 3aMEHSAIOT CYMMAapHO Harpyskon ZQp,,, KoTopas
pPaBHOMEPHO pacnpeaeneHa no BCEM yPOBHAM XPaHEHUS.

6.3.4.4 MpunoxxeHne ropu3oHTanNbLHON Harpys3kn OT pasMeLLeHus rpysa B Y-HanpasneHuu.

B Y-HanpaBnenuu HambGonee HeGRnaronpusTHbLIM MECTOM MPUIOXEHMS TOPU3OHTANbBHOM Harpysku OT
pasMeLLeHus rpy3a AOJHKHO ObITh:

a) BepxHsAs YacTb pamMbl cTennaxa (C Lenso MakCUMarnsHOro yBENUYEHUS YCUMUIA B PACKOCHON cUCTE-
ME), B CEpeauHe Mexay ABYMS y3namu KPenrneHus afIEMEHTOB PACKOCHON CUCTEMBI (C LIENLIO MakCUMarnsHOro
yBenuMyeHust narnbaroLlero momeHTa B Y-HanpaeneHuu). B aToM crniyyae y4acTKOM KPUTUYECKOM Harpysku,
Kak NpaBuno, ABMNSIETCS HWKHUI OTPE30K CTOWMKKU MEXAY y3namu KpenneHus SNEeMEeHTOB PacKOCHOW CUCTEMBI.
Mpu HEpaBHOM PacCTOSAHUKM MeXay y3naMu KpenrneHus SreMeHTOB PackOCHOW CUCTEMbI HEOGXoAMMO pac-
CMOTPETb Apyrue y4acTku.

MpumevyaHue — [ns onpegeneHUs pacHeTHbIX M3rnbatoLux MOMEHTOB NPOBOAUTL CTAaTUYECKUI pacyeT Beeit
CTOWKU HeoBs3aTenbHo. [JJocTaToOMHO paccMOTPETb MOMOXUTENbHBIA U OTpULaTENbHbLIA U3rnbatolne MOMEHTEI C UHTEH-
cuBHoCTbIO Qph /6;

b) cepeauHa nponera G6anku B ropu3OHTaNbLHOW NMOCKOCTU B LENSAX MAKCUMAanNbHOrO YBEMUYEHUS 13-
rnbatoLLEero MOMeHTa OTHOCUTENbHO ocu Z. [aHHblii cnyyai He TpebyeTcs BKMoYaTe B 0BLLMIA CTAaTUYECKUI
pacyeT, HO A0DKHA YUUTbIBaTbCSl HAarpysKka, pasHas 0,5Qp,7, NPUNOXEHHAsA K HENTPanbHOW OCWU OAHOW (PPOH-
TanbHOI) 6anku B ropu3oHTanbHO NOCKOCTU. [lonycKaeTcs He y4YuUTbIBaTh B3aMMOAENCTBUE C BEPTUKATBHOW
Harpy3sKoii, BbI3bIBatoOLLEN Qph.
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Ecnu KOHCTpyKUMS cTennaxa noapasyMeBaerT, YTo rpy3bl NPW pasMELLEHUM 3aKaTbiBAIOTCH B SYENKY
XpaHeHUs, TO HarpysKku Qp,,, BO3HMKAIOLLMeE B MPOLIECCE TaKOM 3arpy3ku, AOMKHbI ObITb ONpeaeneHbl U yYTEHbI
B pacuyerax.

6.3.5 Bo3pgencreua o6opyaoBaHus, ONUparWerocs Ha KOHCTPYKLMUIO CTernaxen

Y crennaeil, 06Cny>XMBaeMbIX CTENNAXKHbIMU KpaHaMmu-LTabenepaMmu, BEPOSATHOCTb TOTO, YTO BCE Kpa-
Hbl OZHOBPEMEHHO CO34aAyT rOpPM3OHTamNbHbLIE HArpy3kU B OJHOM HarnpasfeHUW U MONOXEHUN B CTENNAaxe,
CHW)XaeTCsi N0 Mepe yBENUYEHUsI KONMMYECTBAa CTENNaXHbIX KpaHoB-LLTabenepos. Takum 06pasom, ecrnm pambl
COE/MHEHbI CBA3SIMM HaA pabo4MMU KOPUAOPaMU, FOPUOHTANbHOE YCUINe Qj, ¢ Ha YPOBHE HaNpPaBsioLLEero
penbca AOIMKHO NpeacTaBnsATb COOOM 3HaYeHue, ykazaHHoe B Tabnuue 1.

Tabnuya 1— OObLlee ropusoHTansHoe BO34eCTBUE Ha YPOBHE HamnpaBnAtoLLero pensca

KonuyecTtso kpaHoB-LLTabenepos Qh,t
1vnm 2 ZQ,

3 0,852 Q,

4 0,702 Q,
25 3Q,

MpumevyaHne — Q,— MakcumanbHas 6okoBas (B Y-HanpaBneHum) Harpyska oT KpaHa Ha KOHCTPYKLMIO cTen-
naxa Yepes HanpaBnSAOLUIA Penbe, yKkaselBaeTcs NPeAnpUATUEeM-U3roToBUTENeM KpaHa Nnbo onpeaenseTcs B COOTBET-
ctBin ¢ FOCT 28766. Qj, ; — cHXeHHas cymMma ycunuii ZQh, Bo3aaeiCTBYIOLUX Ha KOHCTPYKLMIO CTeNnaxa Yepes Bepx-
HWe HanpaeBnsAoLLMe penbChl KpaHoB, KOTOPLIE COEANHEHBI C 3NEeMEHTaMu, 06bEeANHSIIOLLMMU BCE pambl (CM. pUCYHOK 12).

Qh, ¢

- - - -

Qn o Qn o

PucyHok 12 — opur3oHTarnbHble Harpy3ku oT 060py40BaHNUs, ONUPatOLLErocst Ha KOHCTPYKLMIO CTENNaxen.

3HauveHus, ykazaHHele B Tabnuue 1, He MOryT ObITb UCNONBL30BaHLI B Cyvae OnpeaeneHusi ropu3oHTarnb-
HOI Harpy3ku Qy, ;kak pesyrsTara npUnoXeHnst OfHOCTOPOHHEN HECUMMETPUYHON Harpy3ku K Penbey KpaHa.

Qy, ;oueHnBaeTcs Ansi Haubonee HeBaronpPUSITHOTO PacroNOXEeHUs CTENAXHbIX KpaHOB-LLITabenepos.
Mpu 3TOM OHA MOXET ObITb pacnpeaeneHa Ha HECKONbKO paM B X-HanpaBreHUU npy NOMOLLY FOPU3OHTaSb-
HbIX KPECTOBbIX PACKOCOB XECTKOCTU.

lopusoHTanbHasa Harpyska oT 060pyAOBaHWsA, ONMPAOLLETOCA Ha KOHCTPYKLMIO CTENNAaXeN, JOIKHA
paccmaTpuBaTbCA B COMETAHWUM C TOPU3OHTANBHON HArpy3Kon Npy pasmeLLEHUn, eCnn nNpu 3ToMm popmumpyetca
Hanbonee HeGNAroNnPUATHLIA BAPUAHT Harpy>XeHus.

Ecnu ctennaxHbie kpaHbl-LUTabenepsl paboTatoT 3a npeaenaMmm KOHCTPYKUUK CTENMaXa Uiu Ha KpUBoO-
NWHEeRHbIX ydacTkax nyTu, TO NpeanpuATMe-Nnpon3BOAMTENb AOMMKHO NPEAOCTaBUTb AaHHbIE OTHOCUTENbHO
rOPU3OHTanbHbIX HArpy30K, BO3AEWCTBYIOLLMX HA KOHCTPYKLMIO CTENMaxa.

Mpu ucnonb3oBaHuM aBTOMATU3MPOBAHHOIO MOABLEMHO-TPAHCMNOPTHOrO oBopyAoBaHMA HeobxoaAuMOo
YUUTbIBaTb CryvanHble BO3AENCTBUS, ABNAIOLLUMECH PE3yNbTaToM U3MEHEHUA KpaHOM paboyero kopuaopa Ha
pPacyETHONW CKOPOCTU.
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Heo6x0auMO yunTbIBaTL CRyYaiiHble yaapHble YCUnua B X-HanpasrieHUW, BO3HUKAKOLWME B pe3ynbrare
yaapa CTennaxHoro kpana-wrabenepa o 6ycepHblii ynop, yCTaHOBSIEHHbII HA CTENaxe Unu Ha CamMoM KpaHe.

6.3.6 Harpy3ku Ha nepekpbiTus (Nosbl) U NewexoaHbie 4OPOXKH

Haubonee kputudeckue U3 ykazaHHbIX HUXE pacnpefeneHHbIX UM COCPEAOTOMEHHbIX HArpy3oK Heoo-
XOAMMO UCMONb30BATb NPU pacyeTe NEPEKPLITUIA (NONOB) U NELUEXOAHbIX A0POXEK.

a) Ha nepexpbiTus (Nonbl) 1 neLLexoAHbIe JOPOXKU, NPEAHA3HAYEHHbIE TONLKO ANA NPOX0AA, LUMPUHON
He Gonee 1,2 M:

g = 2,5 kH/M? (pacnpeaenexHas Harpyska);

Q;= 2,0 kH (cocpeaoToyeHHas Harpyska, NpunoXxeHHasa Ha ksaapar 50 x 50 mm).

BeblleykasaHHble Harpysku npeacrasnsaoTca co6on pacHeTHyo Harpy3ky Ha niobow u3 nponeToB Ans
pacuera 6anok u croek.

CpeaHsasa Harpy3ka Ha nepekpbiTUs (Nofbl) U NELEXOAHbIE JOPOXKU LUMPUHOW He Bonee 1,2 M, npeaHa-
3HAYEHHbIE TOMbKO AN NPOXoAa, MOXET ObITb CHUXEHA A0

g = 1,0 kH/M2 ans npoBepku 0BLLEN YCTONYMBOCTH.

b) Ha nepekpbiTusi (Monbl) M newexogHble A0POXKKU, wupe 1,2 M U NpeaHasHa4YeHHble ANnst XpaHeHus
unu npoesaa Tenexek, pacnpeaerneHHylo, COCPeaOTOUEHHYIO Harpy3ky M Nnowaab ee npunoXxeHust Heobxo-
AUMO BbIBUpAaTh B COOTBETCTBUM C TEXHUHECKUM 3a4aHUEM HA pacyer.

C) Ha nectHuupl LuupuHon meHee 1,2 m:

g = 3,0 kH/M? (pacnpenenenHas Harpyska),

Q= 3,0 kH (cocpenoTodeHHas Harpyska, npunoXxeHHas Ha ksaapar 100 x 100 mm).

Ha nectHuub! wmpuHoii bonee 1,2 m:

g = 3,5 kH/M? (pacnpepeneHHas Harpyska),

Q¢ = 3,0 kH (cocpeaoTodeHHan Harpyska, NnpunoxeHHas Ha ksagpar 100 x 100 mMm).

d) Ha yyactkax, raoe gewxylueecs o6opyaoBaHue okasbiBaeT AUHAMUYECKME BO3AENCTBUSI HA KOHCTPYK-
UuI0, AaHHbIE BO3A4EiCTBUA HEOOXOAUMO YYMTLIBATL KaK KBA3MCTaTMYeCKMe C COOTBETCTBYIOLLUM KO3(pu-
umeHToM Harpy3sku ([4], n. 6.3). B uensx onpegeneHus pasnuyuun mexay adeKTUBHbLIMA BEPTUKANbHbIMU
Harpy3kamu OT KOnec pasHbiX TUNOB 060Pya0BaHUS COOTBETCTBYIOLLME CTATUYECKUE YCUITUSI YMHOXKAIOTCS Ha
crneayroLime guHaMmuyeckne KoapULUMEeHTbI:

1) Tenexka, ynpaBsnsemas psaoM UayLMm onepaTopoMm, CO CKOPOCTLIO HMKe 5 kMM — 1,2;

2) Tenexka, ynpasnsemas onepatopoM, CO CKOPOCTbIO HWxe 7,5 km/4 — 1,4;

3) Tenexka, ynpaensemMas orneparopom, Co CKOPOCTbIO HMxKe 10 km/y — 2,0.

Mpu NnpoBeaeHUM PacYETOB COCPEAOTOUEHHYIO Harpy3Ky npuknagbiBatot B Hanbornee HeGNaronpusaTHOM
mecTe.

[na gaHHOro nyHkTa Harpysku no 6.3.6a — 6.3.6¢C He paccmaTpuBatoTcs.

Heobxoanmo paccmarpuBaTb BO3AEWCTBUA FOPU3OHTANBHbIX CUIT, BOSHWUKAIOLMX MPU ABUXEHUU 000-
pPyAoOBaHUSA MO NEPEKPbITUAM (MOMaMm), U UX BOCTIPUSTUE KOHCTPYKLMEN CTEeNnaxen.

Ecnu Harpysku, BO3HUKAIOLLME OT XPaHUMbIX FPY30B UM CaMOW KOHCTPYKLIMM M BOCNPUHUMAEMbIE NOo-
NOM, NPEBBILLAIOT YCTAHOBMEHHbIE 3HAYEHWUA, HEOBX0AMMO MCMONb30BaTh (hakTUYeckylo Harpysky. Ocoboe
BHUMaHME JOIMKHO ObITb YAENeHO COCPeaO0TOUMEHHbIM Harpy3kam OT CTOEK.

MpuMmedaHue 1— lNpn HeoBXOAUMOCTU LOMNYCKAETCS UCTONB3OBATL NapamMeTphl Harpy3oK B COOTBECTCTBUM C
Cl1.20.13330.

MpumevyaHune 2— BHayeHus), npuBefeHHble B 6.3.6, HeobxogMMo paccmaTpuBaTh Kak MUHUManbHbIe.

MpumeyvyaHue 3— Mo TpeGoBaHWIo 3aKa3umnKa 3HaUYEHUA Harpy3oK MOryT OTNNYATLCS OT BhiLLeyKasaHHbIX.

6.3.7 Bo3aencTBuA BcneacTBMe MOHTaXHbIX pabor
Ha yuacTtkax, rae npousBOACTBO MOHTaXHbIX paGoT npegnonaraer WUCMONb3OBaHWE MOHTaXKHMKaMM
CTPaxoBOYHbIX PEMHE, CreayeT NPOBEPSTb NPOYHOCTL TOYEK KPENNEHNUS CTPAXOBOYHbIX PEMHEN.

6.4 CnyvaiiHble Harpy3ku (yaapHble BO3OeCTBUA)

6.4.1 OCHOBHbIE NOMOXeHUA

MepeMeHHbIE HArpy3Kkn U Harpy3ku nNpu pasMeLLeHUN, yKasaHHble B 6.3, yYuTLIBAIOT yaapbl, BO3SHUKA-
OLLME B MpPOLIECCe HOPMAanbHOIW SKCcnnyatauuu crennaxen. Mpu pacyetax KOHCTPYKUUWU CTENnaxen Heoo-
XOAUMO YYUTbIBaTb YCMOBUS BKCTMyaTaummu 1 BO3AEUCTBUS, NPU KOTOPbIX BO3HUKAIOT 0coBble BUGpauum unu
AVHaMUYECKME Harpysku.

MpenoTBpaLLaTe NOBPEXAEHUA CTOEK CTennax)eii wrabenupyoLlern TEXHUKON Nnbo APYrum ABUWKYLLUMM-
ca obopyaoBaHnem HeobXoaMmMo nNyTeM Haanexawlero o6yvyeHus Boautenei n cobniogeHns UMK 4encTByio-
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LLIMX HOPM MO OXpaHe Tpyaa. Huxe npeacTaBneHbl MUHUManNbHbIE TPEOOBAHUSA K 3aLLUTE CTOEK, PACTONOXEH-
HbIX Ha NepeceYeHnn pabounx KOPUAOPOB U MNONEPEYHBIX NPOE3O0B.

a) 3awuTtHoe o6GopyaoBaHue BbICOTON HE MeHee 400 MM cneayeTt yCTaHaBnMBaTb Ha TOPLUEBbIE paMbl
psAoB cTennaxen Baonb ocu Y (BO BCIO LUMPUHY pambl).

b) HeoGxoaumo ycraHaBnuBaTb 3aLUUTY CTOEK HA Te CTOWKW, KOTOPbIe PacnoNnoXeHsbl Ha BCEX nepece-
YEHUAX MOMEePEeYHbIX NPOe3n0B U paboynx KOpULopPoB.

¢) 3awmTa CTOWKM AomkHa ObITb paccyuTaHa Ans MOrmoweHUss SHEPrun MUHUMAIbHOW BENUYUHON
400 Dk B mobom HanpaBneHnu u Ha noboii BbicoTe Mexxay 100 u 400 mm.

d) 3awwmTy CTOMKM cneayeT yctaHaBnMBaTh Takum 06pasoM, 4ToObl SHEPrus yaapa He nepeaaBarnach CTOMKE.

e) 3awuTHoe obopyaoBaHKUe CTensaxa MOXeT ObiTb pacCUNTaHO TEOPETUYECKM UMK SKCNEPUMEHTASb-
HO. OKCNepUMEHT AOMKeH MoAenMpoBaTb HeO0GXo0aMMoe nornoLueHne sHeprim B 400 k.

MpuMmedaHue 1— 3alwuTa ApYrux CTOEK CTENNaxa (He yrmoBbIX) B X-HanpaBneHUn ycTaHaBNMBaeTCA Ha yc-
MOTPEHUE BKCTyaTUPYIOLLE opraHusayuu.

MpumevyaHue 2 — 3awuTHoe oBopyaoBaHue Ans cTennaxa, o6CnyXMBaemMoro aBTOMaTUHeCKUM MOgBEMHO-
TpaHcnopTHEIM 06opyAOBaHMeEM, HeobA3aTeNbHO.

MpumedaHue 3— B Ka4yecTBe ansTepHaTUBbLI 3aLLUTHOMY 0G0PYAOBaHUIO KOHCTPYKLMS CTennaxa MoXeT BbITb
paccunTaHa ¢ y4€TOM NPUMEHEHNST CMEHHOW HUXHEW YacTh CTONKM.

MpumedaHue 4 — lNepeMeHHble BO3AEWCTBUS OT WTabenupyoLlei TeXHUKW yKkasaHbl B [5]. 3T Bo3geiicTBuA
MOTYT He MPUMEHATLCS K LTabenupyroLel TexHuke, paboTatolei B cooTBeTcTBUM ¢ FOCT P 55525,

6.4.2 CnyvaiiHble BO3OeMCTBUA B BePTUKaJNIbHOM HanpaBreHUm

3nemMeHTbl KOHCTPYKLUMK CTenna)xa AomKHbl obecneynBaTb BOSMOXHOCTb NOMOLLEHNS HUXKEYKA3aHHbIX
CIy4anHbIX BO34ENCTBUN Apv BAOMb OCU Z, NPUKagbiBAEMbIX CHUA3Y.

Mpu NpuNoXeHWn JaHHOro YCUNMA Ha KOHel 6anku 4omkHO ObiTb obecneyeHo npeaoTBpalleHue Bbl-
X04a 13 3auUenneHus KpoHLLTEeNHa 6anku 1 CTONKK cTennaxa. [laHHble crnyqaiHble BO3AeWCTBUSA crnejyer pac-
CMaTpuBarb ¢ KOIHULMEHTOM Harpysku y, COrnacHo 7.4:

a) npu pasMeLLeHnn TOBapoB € NOMOLLBIO WTaGenupyowein TEXHUKN C ONepaTopoMm:

= 5,0 kH;

bf npv UCMNOMb30BaHWM aBTOMATM3UPOBAHHOTO 0OOPYA0BaAHUS:

Apv 0.5Q,,

HO Ap 20,25 kH,

7] A vS5,0kH,

rae Q — BEC LUTYYHOIO rpy3a.

3J'IeMeHTbI npefoTBpaLLalolMe BbIX0A U3 3aUenneHus KpoHWTeHa G6anku u CTOMKM cTennaxa npu
NPUNOXKEHWUN HArPy3KU CHU3Y, AOMKHbI ObITh PACCUUTaHbI UMK UCTILITAHbLI B COOTBETCTBUU CA.2.6.

6.4.3 CnyvaliHbie ropu3oHTarnbHble BO3AeUCTBUS

Cny4aiiHble neperpy3ku B ropu3oHTarbHOM HanpaBneHnn HeoBX0AUMMO y4uTbIBaTbL CneaylowmumM o6-
pasom:

a) Npu pasMmeLLeHMn TOBApOB C NOMOLLBIO LUITABENUpPYIoLLei TEXHUKN, NPEAHA3HAYEHHOW ANS LWUPOKO-
NPOXOAHbIX CUCTEM XPaAHEHUS:

oT nona 4o 400 Mm NO BbLICOTE CTOMKM CO CTOPOHLI Npoxoaa:

A oh = = 2,5 kH o1 (ppoHTanNbHOM YaCTu CTOMKKU B Y-HanpaBneHuu;

= 1,25 kH B X-HanpaBneHuu.

ﬂ'la)mnble Harpy3ku onyckaeTcsi pacCMaTpuMBaTth Kak BO3HUKAIOLME HE3aBUCUMO. [JONyCKaeTca oTX0AUTb
oT TpeGoBaHuii [5] B OTHOLLEHMM LUTABENUPYIOLLEH TEXHUKU, €CNN YCNOBUSA 9KCNyaTauun onpaBabIBaloT Ta-
Koe oTxoxaenue (cm. FOCT P 55525).

Mpumevyanune — OnucaHHoe criydaiHoe BO3feEHCTBUE MOXET BOCNPUHUMATBLCA NGO camoit cToitkoi, nubo
MOXeT noTpeboBaTbCA ycuneHme uUnu 3awmTHoe obopyfoBaHue Kaxaon CTOWKK;

b) npu pasMeLleHun rpy3oB C NMOMOLLLIO aBTOMAaTU3UPOBAHHOIO 060pPYyAOBaHWA (HanpuMep, KpaHbi-
wrabenepbl) n WTabenupyoLwein TEXHUKU, NPeaHa3HaYeHHON ANSA Y3KONPOXOAHbBIX CUCTEM XPaAHEHUS:

Aph =0,5 kH B X- unu Y-HanpaBneHuu (Criy4anHoe BO34eiCTBUE).

MpumevaHne — 3ajaHHOe 3HaueHne Ay, MOXET OKa3aTbCH HEKOPPEKTHBIM AN OMPEAENEHHbIX THNOB NofkL-
€MHO-TpaHcnopTHoro o6opyaoBaHus  TpeboBaTb I'IpOBepKVI 1 NOATBEPXAEHNA (HanpUMep, NPU HENCIPaBHOCTAX Harpy3-
Ka MOXET YBENUUUTLCA 10 cpabaTbiBaHusl NpefoXpaHUTENbHOro YCTponcTBa).
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6.5 BeTpoBbie Harpysku

B cnyyae Heo6GX0AMMOCTM BETPOBLIE HArpy3ku ONpeaensoTcs B COOTBETCTBUM C AENCTBYIOLWMMU B Poc-
cuiickon degepalmm HOPMaTUBHBLIMU JOKYMEHTAMMU.

6.6 CHeroBble Harpysku

B cnyyae He0GX0AMMOCTM CHETOBbLIE HArpy3Kku ONPEAEnSAOTCA B COOTBETCTBUM C AeiCTBYIOWMUMU B Poc-
cuickon degepayn HOpMaTUBHLIMU JOKYMEHTAMMU.

6.7 CelicMUYECKME HArpPy3Kun

B cnyyae Heo6Xx0aMMOCTM CEMCMUYECKUE HArpy3Kkn ONpPeaensioTca B COOTBETCTBUM C AEWCTBYIOLLMMMN B
Poccuriickon ®egepaumun HOPpMaTUBHbIMU JOKYMEHTaAMM.

7 KoachdnumeHTbl 1 npaBuna coyetaHUsi Harpy3okK

7.1 OCHOBHbI€ NOSIOXEeHUA

Mpu pacyeTax BEC rpy30B W 06LLUMEe 0COBEHHOCTU CTEMNNaxa A0MKHLI BMECTE COCTaBNATL e4MHOe BO3-
Jenctene. Harpysku npu pasmeLLeHn 0kasbiBaloT OTeNbHOE BO3AENCTBUE.

O6wwme 0COBEHHOCTM U Harpy3ku nNpyu pasMeLLeHUM CNeayeT CyMMMPOBaTh OAHOBPEMEHHO B O4HOM
HanpasneHun. CoyeTaHne ocoBGEeHHOCTE UK Harpy3oK NpyU pasMeLleHn B O4HOM HanpaBIieHUN C 0CO-
BEHHOCTAMW UMW Harpyskamu npyu pasmeLLeHn B APYromMm OpToroHanLHOM HanpasrieHUKn HE paccmaTpu-
BaeTcs.

7.2 CoyeTaHue BO3AeNCTBUIA ANA NpeaesibHOro COCTOAHUA No Hecyuen CNOCOGHOCTH

CoyeTaHne pacyeTHbIX 3HAYEHUA JOMKHO MPOXOAUTL NO Npasunam, NPUBEAEHHLIM HUXE, HE3aBUCMMO
OT TOro, Kakoe U3 Hux obecneynsaeT BonbLIee 3HAYEHME:
- C Y4E€TOM TONbKO HauGonee Heﬁnaronpmmuoro HEMNOCTOAHHOIO BO3AENCTBUA:

ZYGGk +YoQu 15 6)
- C y4eTOM BCeX HebnaronpuATHLIX HENOCTOAHHLIX BO3AEWCTBUI, KOTOPbIE MOTYT NPOU3ONTU O4HOBPEe-
MEHHO:
ZYGGK +0,9Z YoQui 7
iz1
pacyeT Ansa criyyanHON Harpy3ku.
ZYGAGK +ZYQAQ/<,/' +74A ®
iz1
rae
G, — XxapaKTepHble 3Ha4EeHUs1 NOCTOSIHHBLIX Harpy30K (COGCTBEHHOTO BECa KOHCTPYKLMM, BKIMIOYasi NoCTo-

SIHHbIE Harpy3Ku);
Q1 — 3Ha4YeHWE OAHOI N3 NEPEMEHHBIX HArpy3oK;

QK,- — 3Ha4YeHue TekyLlen NepemMEeHHON Harpy3ku;

A, — 3Ha4YeHue CNy4anHON Harpy3Ku,

Yg — KO3(h(UUMEHT HAIEXKHOCTM AN NOCTOAHHLIX HArpy3okK;
Yq — KOI(PPUUNEHT HAAEKHOCTH ANs NEPEMEHHbIX HArpy3oK;
Ya — KO3h(PUUMEHT HAAEKHOCTU NS CNyHaiHbIX HArPy3oK.

7.3 CovyeTaHue BO3AeNCTBUIA ANA NpeaenbHOro COCTOAHUA
no 3KCNAyaTauMoOHHON NPUrogqHOCTN

CoueTaHne pacyeTHbIX 3HAYEHUN AOSMKHO NPOXOAUTL C UCNOSb30BaHMEM KOI(PULIMEHTOB COYETAHUA
Y B COOTBETCTBMU C yKazaHusamu [1]. ins (ppoHTanbHbIX CTENNaXen MOXXHO UCNONb30BaTh YNPOLLEHHbIE Npa-
BUNa COYETAHUSA, NpUBEAEHHbIE B opmynax (6), (7) u (8), He3aBUCUMO OT TOro, kakoe u3 Hux obecneunaet
Gonbluee 3HaYeHue:

- C y4EeTOM TONbKO Hanbonee HebNaronpMATHOrO HENOCTOAAHHOIO BO3AENCTBUSA:

z Y6Gi + YQQk,1; 9)
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- C y4EeTOM BCEX HEGNAronpUATHBIX HEMOCTOAHHbLIX BO3AENCTBUIA:

ZYGGK +0,97QZQ,(1,. (10)
iz1

Harpy3sku npu pasmeweHum He Y4YUTbIBAKOT B NpeaeribHOM COCTOAHUN SKCI'IJ'IyaTaLWIOHHOVI NPUrogHoCTun.

MpumedvaHune 1—Tlpu pacyere BeIBUpaloT MakcuMarnbHbIA Bec rpy3oB. Heobxogumo onpefenuTs pacHeTHoe
3Ha4YeHWe Harpyskn Ha sveiky (WU Ha pamy, UM Ha CEeKUMIO XpaHeHWs), NpeBbILLUEHNe KOTOPOro He OMycKaeTcs (CM.
TOCT P 55525). MNockonbKy He Bce pa3MelljaeMble rpy3bl MMEOT MaKkcuMarbHbId Bec, KoadhULMeHT coveTaHns nepe-
MEHHbIX Harpy3ok MOXET NpuHMMaTbes pasHbiM 0,9.

MpumMmevyaHne 2 —[NA TUNUYHBIX ClyYaeB NPUHATO, YTO BO3AEWCTBUE OT XPaHUMbIX rpy30B BMeCTe ¢ 06LLmMMu
ocobeHHoCTAMM NpefcTaBnseT coboil BozgencTBre ¢ HanbosbLLMM 3 HEKTOM.

7.4 Koad)pmumeHTbI HAAEKHOCTU MO Harpyske

KoaphuumneHTbl HaAEXHOCTU MO Harpyske v, NpuBeAeHb! B Tabnuue 2.

Tabnuya 2— KoappuumeHTsl HageXHOCTI No Harpyske vy

I'Ipe,qeanoe CcocCTOAHNE I'Ipe,qeanoe COCTOAHUE

Bua Harpysku o M
o HecyLlel cnocobHocTH Mo IKCrnyaTaLMOHHON NPUroAHOCTU

MocTosHHAsA Harpyska g

- C HebnaronpuATHEIM 3 deKTOM; 1,3 1,0
- ¢ BnaronpuATHEIM addeKToM 1,0 1,0
lNepeMeHHas Harpyska vq
- BEC rpys3os; 1,4 1,0
- BEC rpy3oB B CUCTeMaX C UCMNorb3oBaHneM 1,4vm 1,3 1,0
cTennaxHoro kpaHa-Wrabenepa; (cm. MNpumeyvaHue 1)
- Harpyska npu pasmeLleHuu, 1,4 1,0
- Mpo4yue BpeMeHHble Harpyaku 1,5 1,0
CnydvaiiHas Harpyska

'YA 1,0 —_

MpumMmevaHne 1 —pu UCNoNb3OBAHNN CUCTEMBI XPAHEHUA CO CTENNAXHBIMU KpaHaMu-wTabenepamu, BKIO-
YatoLeil KOHTPONb pasMeLlaeMbIX rpy30B Mo Becy, Ko3pUUMEHT 3anaca No Harpyske MoxeT ObiTb NoHWxkeH ¢ 1,4 ao 1,3.

MpumevyaHue 2— CraTUcTMYecKast HEONPEAENEHHOCTb B OTHOLUEHWUN BEANUYMHLI MacChl Py30B 3HAYUTENBHO
HWXe TOM, KOTopas YCTaHOBNEHA ANS YCIMOBHbIX HENOCTOAHHBIX BO3AEACTBUN NPU CTPOUTENLCTBE 30aHNA (BETEP, CHEr, Ha-
rpyska Ha ros u np). NMoMUMO BCEro NpoYero, SKCNNyaTUpyloLLas opraHnsauus o6ecneunBaeT BLICOKMIA YpOBEHb KOHTPONS
3a onepauusMu cucTembl. CnefoBartensHo, CTenNax UMeeT KoadPULMEHT 3anaca No Harpyske NPOMEXYTOUHBIA Mexay
3HaUYEHNEM [Nsi NPOYUX BPEMEHHBIX Harpy30K U NOCTOSIHHLIX Harpy30K.

MmaBHasa HeonpeaeneHHOCTb B XapaKTepUCTUKAX, CBA3AHHbLIX C HArpy3koW (hpOHTaNbHOrO crennaxa,
COCTOUT BO B3aUMOAENCTBUK CO LLTabenupyowen TEXHUKON. CUMTAETCS, UTO AaHHblE BO3AEWCTBUA BXOAST B
cny4vaniHble Harpy3Kkn U HarpysKu Npu pasMeLleHum, kotopble o6ecneunsaloT Haubonee BEPOATHLIN pesynbrar
npaBunbHbIX cNoco60B NponssoacTBa pabot (cm. 6.3).

7.5 KoachduumeHTb! HAOEXKHOCTU NO MaTepuany

KoahdhmumueHTbl HAAEXHOCTM No MaTepuany y,, AnA NPOBEPKN NPEAESNIbHOTO COCTOsIHUS HECYyLUEN Crno-
COBHOCTU M NpefenbHOro COCTOSIHUS SKCNMyaTaUMOHHOW NPUrOAHOCTU NPUBEAEHbI B Tabnuue 3.

Ta6nuya 3 — KoappuyneHTbl HaeXHOCTU NO MaTepuany vy,

KoadhpMuMeHT HagexXHOCTH Mo MaTepuan MNpenentHoe coctosHue MNpeaenkHoe cocTosiHne

u A puany HecyLel cnocobHOCTH KCnyaTaLMOHHOW NPUrogHOCTH
KoadppuumneHT HagexHocTn no matepuany 105 105
nonepeYHbIX Ce4eHmnin J ,
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OkoH4aHue mabnuupi 3

KOSC'JC')ML{MGHT HaAEXHOCTU MO MaTepuany I'Ipe,qenb'Hoe COCTOAHUE I'Ipe.qeanoe (ZOCTOHHI/[e
HecyLLelt cNocoBHOCTH 3KCTyaTaLMOHHO NPUrofHOCTH
KoachdhununeHT HagexHocTu no matepuany 125 10
’ ]

coeuHeHnin

KoadpdpununeHT HagexxHoCTH No marepuany
COeAUHEHWIA, noanexalux MucnblTaHNsaM 11 10
N KOHTPOMIO KayecTBa (Hanmpumep, KpoH- ' '
WTelHbl 6anok), cM. B NPUNOXKeHUN A

7.6 YCTOMYMBOCTb NPOTUB ONPOKMALIBAHUA

Mcnonb3ya K0ahdULMEHT Harpy3ku, COOTBETCTBYIOLLMIA NPeAEnbHOMY COCTOSIHMIO HECYLLEN CnoCOOHO-
CTH, He0BXO0AMMO NMPOBEPUTD, YTO HE3ArPYXKEHHbBIN CTENNAX YCTOWYUB NPU NPUNOXKEHUU €AUHUYHON FOPU3OH-
TanbHOW Harpy3ku B Hanbonee HeGnaronpusaTHOM MecTe.

YCTOMYMBOCTL CTENNAXa NPU MPUITOXKEHUM Qph AormiHa ObiTb 0becnevyeHa COOCTBEHHLIM BECOM U Kpe-
nneHneM K nony.

Y KaXkaomn CTOWKMU CTennaka noAnsaTHUKU A0MKHbI ObITb YCTAHOBMEHbI NOA NPAMbIM YIAIOM K CTOMKaM.
3a30p Mexqy MOAMATHMKOM U MONIOM AOIDKEH ObiTb YCTPAHEH MPU NOMOLLM PErYNUPOBOYHLIX MAACTUH UMK
APYTMMW BbipaBHMBAOLWMMKU Matepuanamm (no CornacoBaHuWIoO C NpoussoaguTenem) No BCew nnowaau noa-
NSATHMKA.

He pgonyckaercs cmeLleHne perynupoBOYHbIX NNACTUH OTHOCUTENLHO NOANATHUKA.

PerynupoBoyHble NNacTUHbI AOMMKHbI ObITb N3FOTOBAEHLI TAKUM 00Pa30M, YTOObLI OHM HE UMENU BO3MOXK-
HOCTU CMELLEHNA OTHOCUTENBHO MOANATHUKA NPU 3KCNnyaTauuu.

BbicoTa naketa perynupoBOYHbLIX NIIACTUH HE AOMKHA NPEBLILLATH LWara nepecraHoBku 6anok.

7.7 KpenneHue cTennaxei K CTPOUTESNbHbIM KOHCTPYKLIUAM

KpenneHue ctennaxemn K CTPOUTENbHbLIM KOHCTPYKLMAM HE PEKOMEHAYETCS.

8 Ctanb

8.1 OCHOBHbI€ NMONOXEeHUA

8.1.1 MpeaBapuTeribHble CBeAeHUNA

HoMuHanbHbIE 3HAaYeHUs1 CBOMCTB Marepuana, npeacTaBneHHble B JaHHOM pasaene, A0MmkHbl GbiTb
NPUHATBLI Kak Habop napaMeTpoB, MPUHMMAEMbIX NMPU NPOEKTHBLIX pacyeTax Ansi NPOU3BOACTBA CTENNAXEN.
Ctanu gomkHbl 6bITb NMPUTOAHLIMU ANA XONoAHOro hopMOBaHUA, CBapKW U ranbBaHu3auum no Heobxoau-
MOCTMU.

Cranu, ykasaHHble B COOTBETCTBUM C [2] (Tabnmua 3.1) u [3] (Tabnuua 3.1a, Tabnuua 3.1b), ceoicTea
KOTOPbIX COOTBETCTBYIOT YKa3aHHbIM CTaHAApTaM, YAOBNETBOPAIOT TPe6OBaHUSAM HACTOALLEro pasaena.

MpumevyaHne — [lonyckaeTcss MCMONbL30BaTb CTaM C rapaHTUPOBAHHLIM MPEAENOM TEKy4eCTU He HuXe
196 MMa.

Mpoune cranu mMoryT GbITb UCNONL30BaHbI NPU YCNOBUM, YTO:

a) UX CBOMCTBA NO MEHbLLEN MEpPE 3KBUMBANEHTHbI CTaNAM, CTaHAAPTbI ANS KOTOPbIX NEpeYncneHsl B [2]
(Tabnuua 3.1) u [3] (Tabnuua 3.1);

b) ecnu ctanb npeaHasHavyeHa AN XonoAHOro hopmoBaHUA, TO OHa AOMKHA yAOBNETBOPATL TpeboBa-
HUAM UCNbITAHUA HA U3rMO B COOTBETCTBUU C NPUMNOXEHWUEM A.1.2 U COOTHOLLIEHUE BPEMEHHOTO COMPOTUBIE-
HUA K Npeaeny TeKy4ecTu 31O cTanu AOSDKHO YAOBINETBOPATb COOTHOLLEHUIO fL/fy 21,05,
rae fy f, — npeaen TEKy4ECTU U BPEMEHHOE CONPOTUBNEHUE MaTepuana.

MpumevaHune 1— MuHMUManNLHOE COOTHOLLEHME, NPEACTaBNEHHOE B 8.1.1, OTNMYaeTCA OT NpeAcTaBNEHHOro
B [2], HO 3TO AONYCTUMO ANA pacyETOB KOHCTPYKLMIA CTennaxen.

MpumevaHne 2— CM. npunoxeHne D OTHOCUTENBHO UCCNeA0BaHUI NO UCMONBL3OBAHWUIO MaTepuanoB ¢ bnus-
KMM COOTHOLLEHNeM Mexay f, u f,.
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8.1.2 CpoiicTBa MaTepuana

HoMuHanbHbIE 3HaUEHUs nNpeaena TEeKy4ecTu fy W BPEMEHHOTO CONPOTUBAEHMUA f, AOMKHBI ObITb Nony-
YeHb! NyTeMm:

a) NPUHATUA 3HAYEHUN fy = Ryp M [, = R, HENOCPEACTBEHHO N3 COOTBETCTBYIOLLETO CTaHaapTa Ha npo-
AyKuuIo;

b) ucnonb3oBaHusa ynpoLeHusi, npuBeaeHHoro B 8.1.5;

C) UCMONb30BaHUS PEXMUMa NPOBEPKM, yKa3aHHOro B 8.1.4.

8.1.3 PacuyeTHble 3HaYeHUsA napaMeTpoB MaTtepuana (oowme mexaHuyeckue CBOMCTBA)

Crnefnyet yuuTbiBaTh CrieayioLme CBOMCTBA CTanu nNpu pacqerax:

a) moaynb ynpyroctu  E =210 000 H/mmZ;

b) moaynb casura G = E/[2(1+v)], HMMZ;

C) koadpcpuumeHT nonepeuHon aedopmauum (koadduument Myaccona) v = 0,3;

d) K03apPULMEHT NUHENHOTO TEMNEPATYPHOTro pacLumpenus o =12 - 10~% npu 0 °C;

€) NNoTHOCTL p = 7850 kr/m3.

8.1.4 Ctanm, MexaHuyecKkue CBOMCTBA KOTOPbIX HE rapaHTUPOBAaHbI

8.1.4.1 OCHOBHbIE NMOSOXKEHUA

[na gaHHOW KaTeropuu craneun AornyckaeTcsl NpOBEAEeHNE Cepun UCNbITAHUIA Ha pacTsbkeHue AnA noa-
TBEPXKAESHUA NOANEXALUMX NPUMEHEHMIO B AaNbHENLLIEM XapakTepucTuK Nubo ncnonb3oBaHue MUHUMarbHO-
ro 3HaueHus npeaerna TeKy4yecTu.

8.1.4.2 [JononHUTENbHbIE UCMBbITAHUA CTanu

MexaHnyeckue CBOWCTBA OCHOBHbLIX MaTepuanoB [OIDKHbI ObiTb MOMNy4Y€Hbl B pe3ynsTate npoBeAeHus
UCNbITAHUIA HA pacTsHKeHUe B COOTBETCTBMM C npunoxeHnem A.1.1. Pe3ynbratbl UCMbITAHUA HA pacTsHkeHUe
noanexar cTaTUCTUYECKOMY KOHTPOMIO (cMm. 13.3.3).

Mpun aTOM ANA pyNnOHOB HEOOXO0AUMO NPOBECTU CreayloLme npoueaypbl:

a) MpPOBECTU UCTLITAHUE AN onpeAeneHUs MMHUMAnbHbIX FAPAHTUPOBAHHBLIX MEXAHUYECKMX CBOMCTB
cTanu, UCnonbL3yemoi B NPOM3BOACTBE;

b) ucnonb3oBaHue B pacyeTrax 3Ha4YeHUs npegena TeKy4ecTu Bbille rapaHTUPOBAHHOIO AOMKHO ObITb
noATBEPXAEeHO pesynbraramu UCNbITAHWIA;

¢) obpa3sey 4OMKEH NPOLEMOHCTPUPOBATbL AOCTATOUHYIO MIIACTUMHOCTD AN XONOAHOro (hopMOoBaHUS.

MaTepuan 4nsa ucnbiTaHUs BLIOMPAIOT U3 KaXa0ro OPUrMHaNLHOTO PyrioHa NOCNe pa3pesku U XOnoaHOTo
npokara, ecnu TakoBoi npoucxoaut. O6pasLbl ANs UCNbITaHUI OepyT B COOTBETCTBUU C HOPMATUBHOW AOKY-
MEeHTaLuMein Ha COOTBETCTBYIOLLYIO MapKy CTanu.

Pesynerarbl UCNbITaHUIA € LENbIO onpedeneHus npeaena TeKy4ecTu unm BpeMEHHOITo CONpOTUBNEHUA
marepuana aomkHel ObITh cTaTucTudeckn ob6paboTaHbl B cooTBeTcTBUK ¢ 13.3.3. B Tex cnyyasx, korga kak
MUHUMYM 100 pe3ynbTaToB UCMbITaHUsI COOUMPAKOTCA B TEYEHUE ANUTENBHOMO Nepuoaa BpeMEHH, BCe OCTanb-
Hble pesynbraThl, Nofy4YyeHHble 6onee 12 Mec Hasaj, AOMmMKHbI ObITb MCKIIOYEHbI U3 aHanu3a (CM. NpUnoxe-
Hue A).

Ecnu ucnelTaHus no onpeaeneHnio MexaHU4eCckuxX CBOMCTB HE MPOBOAUNMUCE, TO MPOYHOCTHLIE XapaKTe-
puctuku 6epyTca B cooTReTCTBUM C 8.1.5.

8.1.5 Ctanu, He nogBeprHyTbie UCNbITAHUAM

Ecnu mapka cTanu He ykazaHa n OTCYTCTBYIOT Pe3ynbraThl 9KCNEPUMEHTANbHOMO ONPEeAEneHnst MexaHu-
YECKUX CBOICTB, TO 3HAYEHWE Npeaena TEKy4ecTu f, IPUHUMAETCA HAWMMEHbLUMM U3 BO3MOXHBIX;

- ropsiyekaTtaHHble npodunu — 200 H/MMZ;

- npoune ctanu — 140 H/mm2.

8.2 CpegHuit npeaen Tekyuyectu npodunen

B cnyyae Heo6x0aMMOCTU CpeaHuii Nnpeaen Tekyvyectu
KOHCTPYKLUW B COOTBETCTBUM C yKa3aHHbIM B [3].

f,q DOIDKEH ObITb OnpeaeneH AnNs 3NeMeHTOB

8.3 CneuuanbHbIlii 0TOOP NPOM3BOACTBEHHOrO MaTepuana

B Tex cnyyasx, Korga pynoH Mmarepuana creumarnsHo oTOUpaeTcs Ansa onpeaeneHHoro UCnonb3oBaHus,
3a UCKMIOYEHUEM MaTepuana And UCNbITaHWA, U UCMONb3yeMas PacyeTHasa MPOYHOCTb MPEBLILIAET HOMMU-
HanbHY0 NPOYHOCTL AAHHOIO MaTepuana, MakCuMarnbHoe 3HaYEHUE PacYETHOW NPOYHOCTU HE AOMKHO npe-
BbllaTtb 90 % 3Ha4YeHus, NpuBeAEHHOro B oT4YeTe 00 UCMbITAHWUK PYIOHA.
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8.4 YpapHaa BA3KOCTb

B cooTBETCTBUM C AaHHBIM CTaHAAPTOM yAapHas BSA3KOCTb CTarlbHbIX JIMCTOB TOMLMUHOW MEHee 6 MM
6e3 NOoKPbLITUA HE YYUTLIBAETCA AN TEeMneparyp Bbille MUHYC 35 °C.

[Ona He npoweawwmx ucnblTaHWe cranei (onucaHHbix B 8.1.5) Bblleyka3aHHbI npegen no TonwuHe
6 MM OOIMKEH ObITb CHUXEH A0 2 MM.

MpumevaHune — [ononHUTeNsHOE pyKOBOACTBO MO JaHHOMY BOMpocy cM. B [6].

8.5 [lonycku no pasmepam

Hdonycku pasmepoB npodunen u SNeMEHTOB KOHCTPYKLMK, @ TaKkKe UX TOMLLMHbI AOSMKHbLI COOTBETCTBO-
BaTb [OCT P 55525, a takxe [7], [8], [9].

MpaBuna pacyeTa, oNMCaHHbIE B HACTOALLEM CTaHAapTe, AOSHKHbI OrpaHUYMBaTLCA 62a30BO TONLUMHOW
matepuana 6e3 nokpbITUSA tc, €Cnu He ykasaHo uHoe, rae: 0,5 < ¢, < 8,0 mm.

8.6 lonroBe4yHOCTb

Ina obecneyeHns gONrOBEYHOCTU KOHCTPYKLUMU NPU COOTBETCTBYIOLUMX IKCNIyaTaLMOHHBLIX YCIOBUAX
HeobXxo0AuMO yuecTb cneayowme hakTopbl Ha Tane NpeaBapuTENbHOrO pacyeTa:

a) BrMSAHWE OKPYXXaloLLEen cpeabl;

b) cTreneHb CMNOBOro BO3AENCTBUS,;

C) KOHCTPYKTUBHOE UCMONTHEHUE SNTIEMEHTOB KOHCTPYKLIMN U COEAUHUTENbHbIX SNTEMEHTOB;

d) BO3MOXXHOCTb NPOBEAEHMA TEXOOCNY>KMBAHUA U HAHECEHUS 3aLUMTHbIX NOKPLITUA,

Mpu coBMELLEHMM pa3HbIX MaTepuanoB BBMAY KOHTaKTa C pPasHOPOAHbIMKW MeTannamu Heobxoaumo
ofecnevnTb 3aLMTy OT KOPPO3UM.

MpumeyaHume — CTaHgapTHble 3aLUUTHbIE NOKPBITUS JOMKHBI UMETh MO MeHbLUe Mepe 10-MeTHUIA CPOK Cryx-
6bl B YCIOBUSX CyXOro NOMELLEHMA, He c4UTas NOBPeXJeHUs B pe3ynsTaTe CTONIKHOBEHUA UM HenpaBuIibHOM skennyara-
LK. BHellHWe Unu arpeccyBHble YCMOBWS 3KCMITyaTauumn TpebytoT cneumarnsHoi o6paboTku.

9 AHanu3 KOHCTPYKLUUMK

9.1 MopgenupoBaHue KOHCTPYKLMM ANA aHanu3a U pacyera,
OCHOBHbI€ OOMNYIEeHUs

PacyeTHas Moaenb 1M NpuHUMaeMble A0NYyLLEeHUs JOMKHbI C 0CTATOYHON TOYHOCTLIO OTpaXarb noseae-
HWUe KOHCTPYKLMM B COOTBETCTBYIOLLIEM MPeieNIbHOM COCTOSIHUM, OTPAXKaTh NOBEAEHUE NONEPEYHbIX CEYEHWI,
3NEMEHTOB KOHCTPYKLIMW U COEIMHEHUI Pa3NMYHOrO TUNa.

MeToa, MCNONb3yeMbIi [ aHANU3a KOHCTPYKLIUK, [IOMDKEH COOTBETCTBOBATL MNPUHATLIM B pacyeTe A0-
NyLIEHUAM.

9.2 PacuyeTt CBOMCTB CeYEHUN

9.2.1 OcHOBHbIE NOJIOXEHUA

Mpwn BLINONHEHUM PaCcUYETOB CneayeT YTOYHATH CBOMCTBA CEYEHUN, MCNONb3YA NONOXEHUA, cchopMynu-
POBaHHbIE HUXE.

CBoncTBa ceyeHus DpyTTO SIBNAIIOTCS CBOMCTBaMM cevyeHusi 6e3 kakoro-nubo peayuupoBaHus, y4uTbl-
Baiowero nepd)opaLmoHHbIE OTBEPCTUS UM MECTHYIO NOTEPI0 YCTOMYUUBOCTU. CBOMNCTBA ceveHus BpyTTo uc-
Nonb3yioT B 00LWKUX pacdeTax BHYTPEHHUX yCUnuii u aedopmavuii.

MuHUManbHOE nonepevyHoe cevyeHne — 310 CeYEHUe, KOTOPOE MOMy4eHO NyTeM BblMMTaHUA nepdo-
PUPOBAHHbLIX YH4aCTKOB U3 ObLLel nnowaau nonepeyHoro cevyeHus. Bnmanue nepdopaumoHHbIX OTBEPCTUN
onucaHo B 9.2.3.

CeoiicTBa 3h(heKTMBHOIO CEYEHU — 3TO CBOMCTBA PeAyLMPOBAHHOIO CEYEHUS C YH4ETOM MECTHON No-
TepU yCTOWYNBOCTU.

NMpumMmevyaHne — HeKoTopble CEYEHUS CTOEK MMEIOT TakMe CXeMbl PacnonoXeHns nepdopaLnoHHLIX OTBep-
CTWiA, KOTOpbIE BCNeACTBUE CBOETO pasmMepa, KONMyYecTBa M pacCTaHOBKU NMPUBOAST K 3HAYUTENIBHOMY YMEHBLLEHWIO OCe-
BbIX MOMEHTOB UHEPLIUU ceveHus. B Takux cnydasix COOTBETCTBYHOLLMIA MOMEHT UHEPLMW CEYEHUS CNEAYET UCMOSb3oBaTh
B obuiem pacueTe.
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9.2.2 BnuaHue pagnycoB ru6oB

CneayloLime CBOINCTBA CEYEHUS MOXHO paccuuTaTtb No hopMynam ¢ y4eToM paanycos rnbos u 6e3 pe-
AyuupoBaHus ot nepdopauMOHHbIX OTBEPCTMI UMK NPUBEAEHHbIX LUMPUH NONEPEYHBLIX CEYEHUI LEHTPaNbHO-
CXKaTbIX 9NEMEHTOB:

a) /1 — MOMEHT UHepLUK NONEepeYHOro ceveHus GpyTTo Npu CBOBOAHOM KPYYEHUM,

b) I, — cexTopuankHblil MOMEHT MHEPLMU NONEPEUHOTO CeveHUst BpyTTo;

C) ¥, — paccTosHne Baomnb 0CK Y OT LeHTpa n3rnba [o LeHTpa TSAXECTU ceveHns OpyTTo,

d) iy, i, — paanyc nHepuun cedeHns BpyTTo OTHOCUTENLHO MAaBHbIX LEHTPanbHbIX OCEN.

Bnuanue paaunycoB ruGoB Ha ocTanbHble CBOWCTBA CEYEHUI PaCCYUTBLIBAIOT B COOTBETCTBUM C [3] (M. 5.1).

9.2.3 BnusaHue nepcgopaLnOHHbIX OTBEPCTUN

B oxatbix anemMeHTax BnusiHue nepdopaLmoHHbIX OTBEPCTUN YYMTLIBAKOT MO COOTBETCTBYIOLLEA METO-
AUKE UCTMbITAHUIA, MPUBEAEHHON B MPUAIOXKEHUN A.

[nst aneMeHToB, paboTaloLWmMX Ha pacTsXeHne, HeoBX0AMMO UCMONb30BAaTL CNEAYIOLLMIA NOPSAOK PacHETa.

B cnyuyae ¢ oTBEPCTUAMM C HELLAXMATHBIM PACMONOXEHMEM MUHUMASBHOE NONEPEYHOE CEYEeHNE AOMK-
HO COOTBETCTBOBATb MUHUMArbHON NAOLAAN CeYEHUS, YMEHBLUEHHON 3@ CYET HanNUuus OTBEPCTUI B NMOBOM
nonepeyHoM CeveHuu Nog MPsAMbIMUA YraMu B HanpasneHWW AENCTBYIOLUMX HANPSDKEHUNA, MPUNOXKEHHbIX K
ANeMeHTy (CM. pucyHok 13a).

B cnyyae ¢ oTBepCTUAMY C LLIAXMATHBIM PacronoXeHneM MUHMMAarbHOE NonepevyHoe ceveHue AOIMKHO
COOTBETCTBOBATb MUHUMAIbLHOWM ANMHE CEYEHUs], KaK YKa3aHOo BbILe, UK CeYEHUI0 OPYTTO, YMEHbLUEHHOMY Ha
nnowiaaun nonepevHoOro cevyeHus BCex OTBEPCTUIi Ha NMiobon 3ursaroobpasHoin NMHUK, NporneraipLein noctyna-
TEenbHO BAOMb anemeHTa S2t/(4P) AN KaXa0ro TUMMYHOTO PACCTOSHUA B LIENOYKE OTBEPCTUI (CM. pUcyHOK 13b),
B 3aBMCHUMOCTM OT TOTO, YTO 0BECNEYNBAET HAMMEHDBLLIEE 3HAYEHME.

lpe:

a) S — war WwaxmaTHOro pacrosioXeHUs, TO €CTb PACCTOSHUE MeXAY LeHTpamu ABYX uayLmMx noapsj ot-
BEPCTUI B LEMNOYKE, U3MEPEHHOE NapannenbHO OCU AMEMEHTA;
b) P — paccrosinue Tex e AByX OTBEPCTUI, UBMEPEHHOE NEPNEeHANKYNSAPHO OCU dneMeHTa.

Mpu HaMUUUK HaAKMOHHbIX NePEOPALIMOHHBIX OTBEPCTUI MUHUMANbHBLIM CEYEHUEM AOIMKHO ObITb CeYeHne

OpYTTO, YMEHbLUEHHOE Ha MPOEKLMIO OTBEPCTMA MO OTHOLLUEHMIO K MONEPEYHOMY Ce4eHUIO (CM. pUCYHOK 13c).

i ¢
o £ o
o 6 o
° ¢ 0

13b

o9 e 90 b oo
SNESESESES
Proococoonoo
5 o b o b o b o s o b

13c

a) HelLaxMaTHOe pacrosiokeHUe 0TBEPCTUI; b) LiaxmMaTHoe pacrofioXeHUe 0TBEPCTUI; C) HAKMOHHbIE OTBEPCTUS

PucyHok 13 — OnpegeneHne MUHUMArbHOro NnonepeyHoro cedeHnst
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9.2.4 Bnuanue usmeHeHusi POpMbl NONEPEYHOro CevyeHusn

Cxarble 3NeMeHTbl OTKPLITOrO NONEPEYHOT0 CeYeHUs NoABEPXKEHbI TpeM hopmamM NoTepu YCTONYUBO-
CTU, KOTOpble NpeAcTaBneHbl HUXKE B NOpsSAKEe BO3pacTaHUA ANUHLI BOMHbI (CM. [3]):

a) MecTHas noTeps yCTOMYMBOCTY;

b) noteps ycTtoitunBocTu YOpMbl CEYEHURA (NOTEPs YCTOWUUBOCTU, CBA3AHHASA C M3MeHeHUeM hopmbl
noNepeYHoOro ceveHus);

¢) obuwasn notepst yCToM4MBOCTH (M3rMBHO-KPYTUNbHAA NOTEPS YCTOWYMBOCTH).

NMpumMmedaHne — [nNA cToek cTennaxein NOTeps yCTOWYMBOCTM hOPMbl ceveHNs 0BbIYHO cHuTaeTcs Haubonee
KPUTUYHOIA.

Mpu Hanu4un nepdopaunoHHbIX OTBEPCTUI HA y4aCTKe CTOMKM Mexay ABYMSA y3naMu XapakTepucTUku
9TOr0 yyacTtka Ans aHanu3sa noTepu yCToOMYnBoCTU (popMbI CEYEHUS ONpeaensIoT Mo pe3ynbTaTam UCNbITAHUNA.

Mpu oTcyTCTBUM B 3neMeHTe nepdopauuoHHbIX OTBEPCTUI HEOOX0AUMO PAaCCMOTPETL ABA BapuaHTa.

BapuaHnt 1: [NoTtepsa yCTON4nBOCTM Ce4eHUA NPOCTON (POPMbI.

[na TunoB npodunein NoNepeyHoro ceMeHus, NpeacTaBneHHbIX Ha pUCYHKE 14 (06bIYHO C YETLIPbMS M-
6amu), B pacyeTbl kpaesbiX OTTMOOB, ONMUCAHHLIX B [3], AOMMKHBI ObITb BKMIOHEHbI NOTEPS YCTOMYMBOCTM 00LLEN
dOopMbI CEYEHMA, a Taloke MEeCTHasl MoTepst YCTOMUUBOCTH.

BapuaHT 2:; lMoTepsa yCTOMYUMBOCTU CEYEHUS CNOXKHOWU (POPMbI.

Onsa npodpuneil, npeactaBneHHbIX HA pucyHke 15 (00bI4HO MeloWwmMX Bonee YeTbipex rnbos), xapakrep
noTepu yCTOMYMBOCTU KOTOPbIX HE 3aBUCUT OT NPOCTbIX KPOMOK, HECYLLYIO CMOCOBHOCTL NPU NoTepe yCTon-
YMBOCTU POPMbI CEYEHUSA ONPEAENSAIOT YUCNEHHBIMU METOAAMU, KOTOPbIE YUUTLIBAIOT HECOBEPLUEHCTBA ane-
MeHTa, Nnbo nyTem NpoBeAEHUs UCNbITAHMSA B COOTBETCTBUM CA.2.2.

PucyHok 15 — NMoTepa yCTORYMBOCTU CEY4EHUA CNOXHON PopMbl

Moaxoasume MeToabl aHanMU3a BKAKOYAIOT:

a) aHanu3 METOA0M KOHEYHbIX SNEMEHTOB C YHETOM reOMETPUYECKON HENTMHENHOCTH;
b) meToA KOHEYHbIX NONOC;

C) 0000LueHHYI0 TEOpUIo Banok.

MpumeyaHue 1 — [oTeps ycToMUMBOCTU (POPMBI MONEPEYHOTO CEYEHUS Ype3BbIYaiHO YyBCTBUTENbHA K YCNO-
BWSIM OMMPaHM1si KOHLOB (3aKpenneHHbIX UK NPOCTO ONMpaeMblX OTHOCUTENBbHO (hOPMbI CEHEHUST), NOITOMY B X0Ae aHanusa
UnK UCNbITaHWA HeoBxoaUMOo 06ecneunTb COOTBETCTBIE IPaHNYHLIX YCNOBUIA TEM, KOTOpbIE GbiNn YCTAaHOBNEHLI B pacyeTe.

MpumevyaHue 2— [InuHa BofiHbI NpU NOTepe YCTOMYUBOCTH, CBA3AHHON C U3MEHEHNEM (hOpMbI NONEPEYHOro ce-
YeHUs, 3Ha4UTENbHO Bornblue ANMHLI BOMHBI NPU MECTHON NOTEpPe YCTORYNMBOCTU. DTO 3HAUUT, YTO MOTEpPS YCTONYUBOCTH Ta-
KOro TUNa He onpeaenseTcs TpaauLMOHHEIMU METOAAMU UCTIBITaHUA Ha cxaTue. bonee Toro, ecnu B xoae UCMLITAHUSA CTONKN
Ha cxaTue NPosBNSAETCA NoTeps YCTOWYMBOCTM BTOPOro TWUMa, TO BEPOSITHO, YTO AaHHas ANuHa ucnbITyemoro obpasla He
JocTaToqHa ANA onpefeneHns MUHMMATbHOM Harpy3sku, Bel3biBatoLe NOTEPHo YCTOMMBOCTY hopMbl ceHeHns (cM. A.2.2).
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9.2.5 BnusiHne MeCTHOM NOTepMn yCTOMYUBOCTHU

TOHKOCTEHHbIE CXaTble 3NEMEHTbI NOABEMKEHbI MECTHON noTepe ycTonumBocTu. Mpu pacyeTte Harpy-
304HOW CMOCOGHOCTU U KECTKOCTU CTONKM HEOBXOAMMO YyUUTbIBaTb IHGEKT MECTHOW MOTEPU YCTOMYUBOCTU
nyTem WCMonb30BaHWUA CBOWCTB NONEPEYHOro Ce4EHUs, PaCCYUTaAHHLIX HA OCHOBE 3MMEKTUBHON LUMPUHLI OT-
JernbHbIX CXaTblX aneMeHToB. CBOICTBA 3(PPEKTUBHOIO CEYEHNS UCTIONbB3YIOTCSA B pacHeTe NPOYHOCTU U Ans
anemeHToB 6e3 nepdopaLuOHHbIX OTBEPCTUI AOMKHBI ONPeensaThCs B COOTBETCTBUM C [3] unu B X04€e UC-
nbiTaHusi o6pasua Ha cxkaTue B COOTBETCTBUM CA.2.1,

Pacuer cxaTblX 3MeMeHToB ¢ nepdopaLuoHHbIMU OTBEPCTUAMI CreJlyeT NPOU3BOAUTL HA OCHOBE pe-
3yneratoB ucnbiTaHuii (cm. A.2.1, A.2.2, A.2.3).

CxxaTble anemeHTbl 6e3 nepdopaunoHHbIX OTBEPCTUIN MOTYT CHUTATLCA NOSTHOCTbLIO BOCNPUHUMAIOLLIMMU
Harpysky, ecrnm COOTHOLUEHWE LUMPUHBI K TOMLLUMHE HaXOAUTCA B CReaylowmx npeaenax:

a) AnsA AneMeHTa, COeMHEHHOro C APYrMMU 3eMEHTaMm1 NoNepeyvyHoro ce4eHns No 06emm NPoAosNbHLIM

rpaHAaM (NPOMEXXYTOUHBLIN 3NEMEHT):
b
2 <128 E; (1)
t f

b) Ana anemeHTa, COEAUHEHHOrO C APYrMMW 3MEMEHTAMMW NMONEPEYHOTO CEYEHUS TONMbKO MO OAHOM Npo-
JONbHOW rpaHun (KpaeBoW INEMEHT):
b
% <042 /E. (12)
t f

y

MecCTHyI0 NoTepto YCTOWUYMBOCTU AN PABHOMEPHO CXKATbIX SNIEMEHTOB CO 3HAYEHUAMU bp/t, KOTOpbIE
HWXe Npeaenos, YCTaHOBMEHHbIX B Tabnuue 4, He yYUTbIBAIOT.

Tabnuya 4 — lpeaenbHble 3Ha4YeHUA bp/t AN 3HaYeHu fy

MpefenkbHble 3HaYeHNs bp/t
f,, Himm2 = =
MpoMeXyTOYHBIN AneMEHT KpaeBow aneMeHT
220 39,5 13
235 38 12,5
250 36,5 12
275 35 11,5
280 35 "
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€ NONOXEeHUA

B COOTBETCTBYIOLUMX CyYasx Npyu pacyeTe XonogHO(OPMOBaHHbIX 31IEMEHTOB CTennaxa, padoTaroLmx
Ha M3rub, JOMKHO YYUTLIBATLCA CreayloLlee:;

a) MeCTHas noTeps yCTOM4UBOCTH;

b) ynpyronnactu4eckoe BbiMy4MBaAHUE CTEHKY;

C) YCTOMYMBOCTb MPU OCEBOM CXaTUK C U3rMBOM;

d) Heynpyroe noBeaeHue marepuana 6anku;

€) CKpyuuBaHue nonok 6anok;

f) kpydeHue.

M punmMedyaHune 1 — Banku ctennaxei ¢ OTKPbITBIM NMOMNEepeYHbIM Ce4eHNneM, Y KOTOPbIX MITOCKOCTb narnba He
ABNAETCA NMITOCKOCTbHO CUMMETPUU, NogBepraroTca KOM6I/IHaLWIVI nonepevHoro narmba n KpydyeHua u 0co6eHHO noasep-
XeHbl Npo4oNnbHOMY I/I3Fl/l6y. Ho onpeqeneHHon CTeneHn OHWU yaepXXunBakoTcA rpy3amMun, KoTopbleé Ha HUX yCTaHOBJIE€HbI.
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Mpo4HOCTL U XecTKOCTb Takux 6anok, a Takke 6anok, y KOTopbiX BbllleyKka3aHHOE ABNEHWe He [ 0CTOBEPHO U3YYEHO Teo-
peTudecku, crieqyet onpeaenaTh B xoae ucnbitaHui (cMm. A.2.10).

n pumevyaHue 2 — Banku ¢ COOTHOWEHUAMU OTHOCUTENBHO 60NbLIOW ANUHBLI U/WNK BLICOTLI K LLMpUHe AOSMKHbI
obecnevnBaTb YCTORYUBOCTL MPU KPYYEHUU, B YACTHOCTU B YCITOBUAX CTaHZAPTHOMO LUKNYECKOro Harpy>XeHusa u 6e3 Ha-
FPyXeHus. Heobxogumo y4qecTb ABneHue Bo3pacratoLero 6okoBoro cMeweHns.

MpumevyaHue 3 — MoaAoH C rpy3oM MOXET ObITb XecTde, YeM Ganku, Ha KoTopble OH onupaeTcs. B aTom
cnydyae npu nposepke 6anok Ha ynpyronnacTudeckoe BbiMy4nBaHUe CTEHKU NGO Ha ynpyronnacTuieckoe BbiNyYnBaHue
CTEHKW B COMeTaHUM ¢ U3rnbom npegnonaraeTcsi, YTO BCA Harpyska npunaraetcs Ha Ganku ¢ NOMOLLbIO ABYX HapyXHbIX
311eMeHTOB NOAAOHA, KaK NokasaHo Ha pucyHke 16.

L — — i

PucyHok 16 — Harpyska, NepegatolLasics Yepes [iBa HapyXHbIX 3fIEMEHTa NoAA0HA (LLIALLKK)

M puMedaHue 4 — PyKOBO,ElCTBO no OuUeHKe BIUAHUA HETOYHOCTEN no3aMuuoHupoBaHUA NpuBeaeHo B npuno-
KeHun E.

9.3.2 MOMeHT cONPOTUBIIEHUA INIEMEHTOB KOHCTPYKLMU, HE NOABEPXEHHbIX U3rMOHO-KPYTUSIb-
HOW ¢hopmMe noTepu yCTOMYUBOCTU

MomMeHT conpoTueneHus 6anok, He NOABEP>KEHHbLIX U3TMOHO-KPYTUNLHON (DOPME NOTEPU YCTOMUUBOCTH,
paccyuTbIBaoOT B cooTBeTCcTBMMU C [3] (n. 6.1.4).

9.4 Pacyet 6anok

9.4.1 OCHOBHbIe NOJSIOXKEHUS

OnuHy 6anku cnegyeTt NPMHUMAaTL PABHOW PACCTOSIHUIO MEXAY LIEHTPanbHbIMU OCSMU COCEAHUX CTOEK.
OpaHako npu BbINOMHEHMU NPOBEPOYHOrO pacyeTa banku 3a ee ANUHY MOXHO B3SiTb PACCTOSIHME Mexay Nno-
BEPXHOCTAMM ABYX COCEAHUX CTOEK. Takke Hanka MOXeT ObiTb COeAUHEHA CO CTOMKOWM MPU MOMOLLIM XKECTKOW
KOHCOMK, npeacrasnstoLie cobon akTuiecknini IKCLLEHTPUCUTET COEAUHEHUS.

MpumedyaHune — [OnuHy 6anku B 9.4.1 BEIGUpatOT B 3aBUCUMOCTH OT KOHCTPYKTUBHOO BEIMOTHEHUSA KPOHLUTEH-
Ha Banku.

Banku cnegyet paccMaTtpueaTh B NpeenbHOM COCTOSAHMM HECYLLIEN CMIOCOOHOCTM 1 SKCNNyaTaLuUOHHON
MPUrOAHOCTM B COOTBETCTBUM C YKA3aHHBLIMW HUXKE NONOXEHUSMM.

a) MNMpegenbHoOe COCTOAHUE HECYLLENn CNOCOOHOCTH.

Banku gomkHbl y40BNeTBOpAThL TpeboBaHmaM 9.5 u 9.6 npu nx HarpyeHuu cornacHo 10.2.

b) MNpenenbHOe COCTOAHUE BKCMNyaTaLUOHHON NPUrOAHOCTMU.

MpeaenbHble 3HaYeHUs NPOrnboB ykasaHsl B 11.2.

MpumevyaHune — JlodT B coeguHeHUn Gankn co CTOMKOW, KOTOPLIA MOXET NPUBECTU K HEMPUeMIeMbIM Npo-
rmbam npu feiAcTBUN HOPMATUBHBIX Harpysok, onpefensercs B cooTBeTCTBUAM ¢ A.2.5. HeoBXogWMo y4nTEIBaTb 3HAYEHNS
ntodpToB NpY onpegeneHun NpornboB U HanpsxKeHuit B 6ankax. Takue NtogThbl MOTYT NOBIeYb HEMNPUIOLHOCTb K HOpManb-
HOIA 3KcrnyaTaLmu No npeaensHOMYy COCTOSHUIO, @ Takke K JOMNOoNMHUTENBHLIM Npornbam Ganku.
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9.4.2 Harpy3ku Ha 6anku

CneayeTt cuntatb Harpy3ky Ha Ganku paBHOMEPHO pacnpeaeneHHon No AfMHe, eCnn He yKa3aHo UHoe.
Onsa crtennaxen, UMEKOLMX KPECTOBbIE PACKOCHI XECTKOCTU, AONYCKAETCA UCNOfMb30BaTbh KOAPMULMNEHTDI,
npueeaeHHbIe B NpunoxeHun F, ana npeobpa3oBaHnsa PakTUYECKON CXeMbl Harpy3ku B 9KBUBATNEHTHYIO CXe-
MY C paBHOMEPHO pacnpegeneHHOn Harpy3Kkomn.

MpumeuvaHue 1— OTKIOHEHUE OT BePTUKANBHOM NITOCKOCTY He BMIMAET Ha u3ribatoLmit MOMEHT 1 NporuG Ganku.

MpumeyaHue 2 — HeoBXOAUMO yuuTbIBaTL 0COBble BapWaHThl XPaHUMbIX MPy3oB, KOTopble MoryT cosgjaTb
LOMONMHUTESBHYIO HarpyaKky Ha Garnku. Hanpumep, WwinHel uiyn 604KA MOTYT cO3AaTk HarpysKy, HanpaBneHHyH Kak BepTu-
KarbHO, TaK 1 FopU30OHTASBHO.

Ecnu 6anku SABNSAIOTCS 4aCTblo CUCTEMbI CBA3EM U BOCTIPUHUMALIOT OCEBbIE HArpy3ku, X HEOGX0AMMO
NPoBEpPsATbL B COOTBETCTBUN C 9.4.6.

9.4.3 PacyeT u3rn6arowux MOMeHTOB, NMPUJSIOXKEHHbIX K 0arnkam

9.4.3.1 OCHOBHbIE NOMOXEHUA

Mpu yyeTe 3auenneHns KpoHLWTEeNnHa Banku AONyCcKaeTcs UCMNONMb30BaTb 3HAYEHUS PaCHETHbIX MOMEH-
TOB, MOJTyYEHHbLIX HENOCPEACTBEHHO M3 PE3yNbLTaToOB HENMMHENHOrO aHanu3a, NPOBEAEHHOrO C y4ETOM KO3d-
duyneHTa HagexXHOCTU No Harpyske.

MpuMevyaHue — [nNs paMHbIX KOHCTPYKLUUIA C KPECTOBLIMU packocaMu XeCTKOCTH NIMHENHBIN aHanus obecne-
UMBAET Y[ 0BNETBOPUTENBHYIO TOUHOCTL 3HaYeHUi narnbatoLero MomMeHTa Gasku B NpeferibHOM COCTOSIHUM MO Harpyske.

Insi paMHbIX KOHCTPYKLUMIN 6e3 KPeCTOBbIX PACKOCOB XECTKOCTM pacveTHble uarunbarowpme MOMEHTHI B
ueHTpe Banku MOXHO MONY4YUTh C UCTIONb30BAHNEM NIMHENHOTO aHanu3a.

Ona 6anok AonycKkaeTca UCnonb3oBaTh hU3UYECKN HENMUHENHDBIN PaCUET, Aaxke ecnu ux obulas npoy-
HOCTb OnpeaerieHa Ha OCHOBE NIMHENHOIO pacyeTa, OCHOBAHHONO HA MOMEHTHO-NOBOPOTHOMN XapaKTePUCTUKE
coeanHeHus 6anku U CTOWMKM.

9.4.3.2 MNepepacnpeaeneHne MOMEHTOB U3ruba npu NMHENHOM aHanuse

Ecnu NUHENRHbIA aHanu3 ¢ NUHENHbIM NOBEAEHNEM KPOHLWTENHA 6anku NOoKa3sbiBaEeT, YTO npeaesnbHbii
BOCMNPUHUMAEMbI MOMEHT OAHOTO UNN 0BOMX KPOHLUTEWHOB Banku nNpeBbIWEeH, TO N3rMbaoLWMn MOMEHT MO-
KET nepepacnpeaenarbcs no 6anke oT COOTBETCTBYIOLLENO COEAUHEHUSA C KPOHLLTENHOM 6anku A0 15 % ot
BENUYUHbI U3rnbaioLLero MOMEHTA Y KPOHLUTEWHA (CM. PUCYHOK 17) Npu YCNOBUU, YTO:

a) msrnbaloLmii MOMEHT B CEpeMHE NPOrIETa TaKXe nepepacnpeaensaercs Ans NOAAEPXAHUA CTaTh-
4ECKOro PaBHOBECHS,

0,85Ma
Md

1 — MOMEHT N0 pesyfnLTaTam fIMHeHHOro aHanu3a; 2 — MOMEHT nocrie nepepacrpe/ieneHns; My — pacyeTHbIl MOMEHT

PucyHok 17 — NepepacnpeaeneHne MOMeHTOB Hanok
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b) nocne nepepacnpegeneHusa nsrubaroLme MOMEHTbI KOHLOB Bankyu He NPeBbILLAOT HaMOONbLUNIA 13-
rnbaroLLmMin MOMEHT, KOTOPbI MOXET BOCNPUHATL Banka nubo KpoHwTeH 6anku (cMm. 9.5 n 9.6).

Mpumevanune 1—[naynobcTBa Npu YNCNEHHBIX pacdeTax Ha OBM nepepacnpefeneHne MoXHo cMoaenupo-
BaTb MyTeM Ha3Ha4YeHUs 15 % noBbILLeHUs Harpy3o4HO cnocoBHOCTH KPOHLITEHa 6ankn COBMECTHO C COOTBETCTBYHO-
LM CHIDKEHWEM Harpy3o4Hon cnocobHoCTU camoii Ganku.

MpuMmevaHne 2 — BoO3MOXHOCTb Meperpysa BCeil KOHCTPYKUMW CTennaxa manoBeposdTHa, U 3T0 nepepac-
npefeneHne foMyckaeTca UCNonb30oBaTh Kak ANs CTEnNnaXel ¢ KpecToBbIMU packocamu KEeCTKOCTH, Tak U 6e3 Hux. 3To
NpUMEHNUMO TONLKO B TOM ClyYae, Korfga cTennax nojBepraeTcs HOMUHamNbHLIM rOpU3OHTaNbHLIM CUaM 1 Harpyakam npu
pa3meLleHum (cM. 6.3.4.2a).

9.4.3.3 MpubnmxeHHble pacyeThbl
Mpu TakoMm BapuaHTe pacyera B Criydae CUMMETPUYHOIO Harpy>eHusi BENMYMHY pacYETHOrO MOMEHTA
Haubonee HanpsXeHHbIx 6anok B CpeaHEM CEYEHUM CreayeT onpeaensitb Kak:

my, = Wekp |4 2138 | (13)
8 [ 2Elb}
Byl 1+
me k=Ko kL (14)
)
3EI,
W, — obwasn pacyeTHas Harpy3ka Ha Banky;
L — nponert mMexay NoBEpPXHOCTAMU CTOEK;
h  — BbICOTa yPOBHS;
K, ~— XXeCTKOCTb KpOHLUTEeiHa Banku;
l, — 0CEeBOI MOMEHT MHEPLIMM NONEPEYHOTO Ce4eHNs Banku;
I, — 0CeBOW MOMEHT MHEPLUM MONEPEYHOTO CEYEHMS CTONKM,

rae Bg U By, ONPELEnsoTCsA B COOTBETCTBUM C NpUnoxeHuem F.

9.4.4 PacyeTHOE 3Ha4Y€HMEe NONEPEYHON CUNbI ans 6anok

Y packpenneHHbIX CTeNnna)en pacyeTHoe 3Ha4YeHe NonepeyHor cunbl aAns 6anku n kpoHwWTenHa 6anku
AOMKHO ObITb NOMYYEHO B pe3ynbrare CTaTMY4eCcKOro JIMHENHOTO MO0 HENUHENHOTO aHanusa.

Y HepackpenneHHbIX CTennaxei pacdeTHOe 3HaYeHUe nonepedHol Cunbl AOMKHO ObiTb MOMYYEHO MO
pesynsratam HENMMHEeHOro aHanuaa.

Mpu ncnonbL30BaHMM NMHENHOTO pacyeTa AEMCTBME NONEPEYHON cunbl B 6anke BCNeacTBUE OTKNOHEHUSA
OT BEPTUKANbHON NIOCKOCTU AOMKHO ObITb YBENUYEHO HA KOI(PDULMEHT f:

po_Ve (15)
V, Ve,

cr

rae
Vg — PpacyeTHoe 3Ha4YeHWe BepTUKanbHON Harpyskn Ha pamy,
V., — KpUTUYECKOE 3HAYEeHME paspyLLaloLEro YCUNWUA, HaNpPaBneHHOro BAOMb OCK Z NPU HanU4un OTKMo-
HEHUWA OT BEpPTUKarbHOW NNOCKOCTU (B COOTBETCTBUM C B.3).
PacueTHOe 3HaYeHMe nonepeyHon Cunbl, AENCTBYIOLEN B ce4eHun 6anku, npeactaBnaetr cobomn BHeL-
Hee ycunue, yBerMYEHHOE Ha 3HaYeHne NONpaBku, YYUTHIBAIOLLEA OTKITIOHEHWE OT BEPTUKaNbHOMN NIOCKOCTY.
Y cTennaxei ¢ WapHUPHLIM KPENNEHNEM K NOMY Pac4eTHOE 3HAYEHUE NOMEPEYHON CUIbI MOXHO onpe-
AEenuUTb Kak:
w, N 20W,h(3n, —1) . (16)
2 4L

Y crennaxen ¢ NonNyXeCTKUM KPENneHeM K Nony Pac4eTHOE 3HAUYEHME NonepeyHoil CUMbl MOXHO onpe-
NenuTb Kak:

Ssy =

s, = N 20W,h@n, - 1) A7)
2 m
rae

¢ — HECOBEpLUEHCTBO B BUAE OTKIOHEHUS OT BEPTUKANbHON MIIOCKOCTH;
N, — KONMMYECTBO YPOBHEN Garok 0jHON CeKumu.
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9.4.5 Mporn6 6anok

B npeaenbHOM COCTOAHWUM 3KCNyaTauMOHHON NPUrog4HOCTU MakcuMarnbHbii npornd niobor 6anku nony-
YyaeTcs No pesdynesratam odLero aHanusa nubo B NUHERHOW, MO0 B HEMWUHERHO NMOCTAHOBKE MPU NPUIOXKe-
HUU HOPMAaTUBHOMN Harpysku.

MakcumanbHbin npornd 6anok crennaxen paccunTbiBaeTcsa no opmyne

_ WL g1 08B (18)
max — A ’
384EI, { 2Elb}
NAE:
kL
rae
We, — HOPMaTMBHAas Harpyska Ans pacyeTa rno npeaenbHOMY COCTOSHWIO 3KCMyaTaunoHHON NPUro4HOCTY;

Bg ¥ B, ONPEAensoTCsa B COOTBETCTBUU C MPUNoxeHnem F.

MpuMmevyaHne — PacyeTHas cxema, Wcnonb3oBaHHasa Ans dopmynel (18), nokasaHa Ha pucyHke 18. B ToM
cnyyae, ecnu Nporudel paccyuTaHbl B X0f4e CTaTUYECKOro pacHeTa BCell KOHCTPYKLWMMU B NPeAenbHOM COCTOSIHUM 3KCMIy-
aTalWoOHHOW NPUrOAHOCTU, pacdeT crnefyeT BbINONHATE TakuM obpasoM, YTobbl nporndel ntoboit Hanku He NpeBbianu
HanbosbLUero 3Ha4eHus.

Wser

/ BEREEEEEEEEEEEERE RN
e e I

77 o Zomn
L

e — ynpyras cBs3b; H — BbICOTa YPOBHSI; L — MponeT;
,— HOpMaTUBHaA Harpyska Ans pacyeTa no npeaensHOMY COCTOAHNIO 3KCTNYaTaLMOHHOM NPUFOAHOCTH

Wse

PucyHok 18 — Cxema ans npegsapuTenibHoOro pacyeta npornba 6anku

9.4.6 Banku, paboTarowme COBMECTHO C KPECTOBbLIMU PAaCKOCAMMU XKECTKOCTU
B nannertHbIx cTennaxax ¢ KpeCTOBbIMU PacKOCaMU XKECTKOCTM Basnku BbINOMNHAKOT AOMOMHUTESNBHYIO (OYHK-
LMIO CBSI3U, B pe3ynbrate BOCNPUHUMAIOT U HECYT AOMNOSHUTENBHYIO CXUMAIOLLYIO UMK PacTArMBaIOLLYIO Harpysky.

MpumevaHue 1 —7log 6ankamu, BXOASLLMMU B KOHCTPYKLMIO KPECTOBBIX PACKOCOB KECTKOCTH, NogpasymMeBa-
toTca Ganku, HaxoaaLMecs B HEMOCPELCTBEHHO GNU30CTU K KPECTOBBIM PackocaM XeCTKOCTH.

MpumevyaHue 2— Banku, BXoasLiMe B KOHCTPYKLMIO KPECTOBLIX PACKOCOB XECTKOCTH, ABMAIOTCS Onpeaensito-
LMK ANIS pacyeToB CTennaxen, o6cny)uBaeMblX CTeNaxHbIMU KpaHaMmu-wtabenepamu.
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Mpu paccmoTpeHun codeTaHns narnba u 0CEBOro CXarTus AOMyCKaeTca UCNonbL30BaTh CreaylLme pe-
KOMeHAaumu:

a) Mpu nonHOM HarpyxeHun 6ankn NpoBepKa Ha NPOAONbHLIA M3rMb He TpebyeTcs.

b) Mpwu oTcyTcTBUM Harpysku Ha Banke AnNMHY NPOAONLHOMO U3rnba Ganok MOXHO B3ATL Kak L,=L.

¢) Mpu yacTuyHOM HarpyxeHun 6anku AnuHy NPoACMNbLHOrO udrnba Banok MOXXHO UCMONbL30BaThk B COOT-
BETCTBMM C Tabnuuen 5.

Tabnuya 5— KoadpduuymeHntsl K' (pacHeTHas grnvHa npy npofonbHOM narnbe = K - KOHCTPYKTUBHYIO ATUHY)

Konn4ecTBo LUTYYHBIX FPy30B Ha AYeNKy K anAa 6anok ¢ ogHUM nponeTom K ansa 6anok ¢ AByMa npornetamu
nwuin MpoBepka He TpebyeTcs MpoBepka He TpebyeTcs
1u32 0,6 0,5
1 13 3 (B cepeauHe nponera) 1,0 0,9
2 13 3 (B cepeiuHe nporneta) 0,6 0,5
2n3 4 0,7 0,6
3uns4 0,5 0,45

9.4.7 PacyeT NPOYHOCTU NPU YNPYronsiacTM4eCKOM BbiNyYMBaHUU CTEHKU

Pacuer 6anok ¢ y4eToM COMpPOTMBIEHUS YNPYronniacTUYECKOMY BbIMYyYMBAHUIO CTEHKU, KOTOPOE MOXET
BO3HUKHYTb BCNEeACTBME MECTHON HArpy3ku Uiy peakuum onopsl, crneayet npoBoAUTL B COOTBETCTBUM C [3].

9.4.8 PacyeTHOe CONPOTUBIIEHUE NPU OAEUCTBUM NONEPEYHON CUSIbI

Pacuet 6anok npu HanM4um nonepeYHoNn Cunbl CneayeT nNpoBoAUTb B COOTBETCTBUM C [3].

9.4.9 CouyeTaHue nonepevyHom cusibl, 0OCEBOIO yCUNUA U U3rnbarowero MOMeHTa

Pacuet 6anok npu covyeTaHMm NOnepeqHon CUnbl, OCEBOrO yCUNUS 1 u3rnbaroLlero MoOMeHTa cnegyer
NPOBOAUTL B COOTBETCTBMUM C [3].

9.5 KOHCTPYKUMA KPOHIWITEMHOB 6anok

9.5.1 OCHOBHbI€ NONOXEHUSA

KpoHwuTeliHel 6anok B npeaenbsHOM COCTOSIHUM HECYLLEH CNOCOOHOCTU AOMKHbI YAOBNETBOPATL Creay-
IOLLIMM YCIOBUSM:

- pacyeTHbIi MOMEHT u3rnba KpoHLUTEWHOB 6anok nocne nepepacnpeaeneHns He JOMKEeH NPeBbILLaTh
M3rMBHYI0 NPOYHOCTb KPOHLWITENHOB Banok (cM. 9.4.3.2);

- pacyeTHOe 3Ha4YeHUe NOMNepPeyHON CuMbl B KPOHLUTENHAX B6anok He AOMKHO MpeBbilaTh CONPOTUB-
NeHne KPOHLWTENHOB Banok K AeNCTBUIO NMOMNEPEeYHON CUIbl C YYETOM COOTBETCTBYIOLLEro KoadduumeHTa
3anaca.

9.5.2 PacueTHble n3rnbarwmue MOMeHTbl KPOHIWITEMHOB Oanok

B packpenneHHbIX cTenna)ax pac4yeTHbIn 3rnbaroLmin MOMEHT KPOHLUTEWHOB 6anok pacCUuTbIBaIOT C
UCMNONb30BAHWEM CTaTUYECKOTO pacyeTa B NIMHENHOW MO0 HENMHENHOW NOCTaHOBKE.

Y pacKkpenneHHbIX CTENNaxen narnbaioLme MOMEHTbI KPOHLLTENHOB 6anok MoryT ObiTb NOMyY€EHb! He-
NOCPeACTBEHHO B pe3ynbTaTe HEMMHENHOro aHanu3sa.

Pacuet kpoHwTenHoB 6anok cneayeT BbINOMHATb C YYETOM MOMEHTA u3ruba, paccyutaHHoro y 60KoBoOW
NOBEPXHOCTU CTONKW (@ HE Y OCEBOW JINHUKN CTONKMN).

Hdonyckaercsi UCMONb30BaTb MHCTPYMEHTbI NIMHEWHOrO aHanm3a npu Hanmuuuu OTKIOHEHUSI OT BEpTHU-
KanbHON NMOCKOCTU, B 9TOM CIy4ae MOMEHThI B COEAUHEHNUAX HEOOXOAUMO YBENUUNTL Ha KO3PUUNEHT 3 B
COOTBETCTBUU C NpUNOxKeHmem B:

po Vo (19)
(Vcr - VSd)

KpoHLuTeiiHbl 6anok Heo6XoAUMO PacCUNTbIBaTb C Y4ETOM CYMMbl YBESIMYEHHBIX MOMEHTOB, BO3HUKLLUX
BCNEACTBUE OTKIMOHEHWUS OT BEPTUKASbHOM NSIOCKOCTH.

MoMeHTbI B KPOHLUTENHAX Banok CTennaxen MOXXHO pacciUTaTb UCXOASA U3 NMPEANOMOXEHUS, YTO Noj
Harpy3Koi Npu OTKIOHEHUU OT BEPTMKANbHON MITOCKOCTU TOYKM NPUIOXKEHUS M3rnbaloLLMx MOMEHTOB COBNa-
[1al0T C TOYKaMMU NepPeCceYeHmnst NPOAONbHbIX 0CEW KOHCTPYKTUBHBIX SNEMEHTOB.
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AnAa cTennaxeri ¢ WapHUPHLIM KPENIIEHUEM K MOITy pacHETHbLIN MOMEHT B KpoHLUTEnHaX 6anok onpeae-
nsaerca no popmyne

W, h(3n, -1
my, =Wk B WG, Z1) (20)
12[ 2Elb] 4
1+
k,L

Mpu NONY>XeCTKOM KpenseHuu cTensnaxa K nomny ¢ >XeCTKOCTbO, PABHOW MW NpeBbILLAIOLLEN XKXECTKOCTb
KPOHLLUTENHA Banok, pacyYeTHbI MOMEHT KpoHLUTEWHA 6anok onpeaensiercsa no opmMyne

W, L W,h(2n, -1
sd = 2 P, +¢ : ( )Bs @1
12 2El, 4
1+
k,L

rae P, ONpeaensAeTcsa B COOTBETCTBUN C NPUNOXeEHUEM F.

9.5.3 PacueTHOe 3HaYyeHMe nonepevyHom CUsbl ANA KPOHWTEAHOB 6anok

Pac4yeTHbIM 3Ha4YeHMEM NONEPEYHON CUIbl B KPOHLUTENHaX Banok ABNAETCS Takoe e 3HaYeHue no-
nepeyHoi cunel, Kak ykasaHo B 9.4.4.

9.5.4 PacyeTHOe 3HaYeHue nonepevyHomn cusbl U U3rMdarLero MOMeHTa B KpOHWTeMHaxX 6anok

Ecnm pacyeTHoe 3Ha4eHne nonepeqHoit cuibl y NOBEPXHOCTM CTONKU Vg, Gonblue, yem Mg /b (CM.
A.2.4), TO HE0BX0AMMO BbIMONHATE CriefyoLlee yCroBue:

9.6 banku, noaBepPXeHHbIe U3TMOY U KPYYEHUIO

9.6.1 OCHOBHbIE NOSIOXEeHUA
Mpu BO3HUKHOBEHUU Ae(POPMALMOHHbBIX HANPSXKEHWUI B pe3ynbTare NposiBNEHUst KPYYEHUS pacyeT npo-
BOAAT NGO Ha OCHOBE pe3ynkTaToB UCTbITaHWi, NGO B COOTBETCTBUM C [3].

MpumeuvaHue — lpu BO3AEACTBAN HArPY3OK OT CTAHAAPTHOrO NoAAoHa Ha Ganku cTensiaxa ¢ CAMMETPUYHLIM
UMW 3aMKHYTBIM CEYEHUEM [JOMYCKAETCA He YUUTBIBATL KPYTUNBHLIE HANpsXXeHUs, BO3HUKAIOLLUE B pe3yrnbraTe HeOCEBbIX
Harpy3ok. [nst 6ariok ¢ OTKPLITEIMU NOMNepeYHbIMU CEeMEHUAMMN W 6anoK, UMEIOLLMX MOBLILLEHHYI0 TMBKOCTL B Y-HanpasneHuu,
006a3aTeNbHO NpoBeAEHUe UCTILITaHUA.

9.6.2 MoTepa ycToMYMBOCTU NAOCKOW (popMbl u3rméa 6anok
PacyeTHylo NPo4HOCTL 6anok My, 4 UCNLITLIBAIOWMX NOTEPIO YCTOMYMBOCTH MIIOCKON hopmbl U3rnba,
onpeaensaoT NMbo No pesynsratam UCTbITaHUN B COOTBETCTBUU CA.2.10, nubo crneaylowmmMm METOA0M pacHeTa:

LW,
Mgy = %7 T, (2)
M
. 1 HO 7, <1, (23)

LT = =
o7+ \/¢2LT -Aur

O = 0,5[1 oty (her - 0,2)+X2LT], (24)

rae
fy — 3HauyeHue npeaena Teky4yecrtu marepuana B cooTseTcreum ¢ 8.1;
Weffy — 0CEeBOW MOMEHT conpoTueneHns aPEKTUBHOrO NONEPEYHOr0 Ce4YEeHUs1 OTHOCUTENBLHO ocK Y (CM.

pucyHku 19, 20);
1/2
At = —WEﬁ’yfy
Mcr ,

oy 7= 0,34 (kpuBas NOTEpU YCTOMUNBOCTM ‘b’ B COOTBETCTBUM C [3]);
M, — TEOPETUYECKNIl KPUTUYECKMIA MOMEHT AfIsi NOTEPN YCTONYMBOCTU NITOCKOI (hopMbl n3ruba Garok.

MpumeyvyaHne — [onyckaeTca UCnonb3oBaHe KpUBOW NPOAOSbHOrO Marnba «b» k Hankam nanneTHblX cTen-
naxeit. Mpyu STOM JaHHbIA KOSPPULMEHT MOXET UIMEHSATLCS B 3aBUCUMOCTU OT ¢hopMbl Npocduns. Bonee nogpobHoe
PYKOBOACTBO NpuBeAeHo B [3].
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Pacuet M_, NO/MKEH OCHOBLIBATLCA HA CeveHnmn OpyTTO (AnA CeYeHUI, KOTOPbIE CUMMETPUYHBI OTHOCK-
TenNbHO MankIx ocei, cM. [2]) ¢ ucnonb3oBaHuem paboyen AnUHbI, paBHOW ANMHE Banku.

NMpumMevyaHue — Ha pucyHkax 19 u 20 nokasaHbl xapakrepHble cevyeHns 6anok, NoABEPXeHHbIX NoTepe YCToil-
YMBOCTU Nriockoit popMbl narnba.

Y Y

. - _I_:l

PrcyHok 19 — MNpumMepbl 6anok, Ans KOTOPLIX ManoBeposiTHa NoTeps YCTOMYUBOCTM NNOCKON opMbl M3rnba
npy He6ONBLLUOM COOTHOLLEHNU BLICOTHI K LUMPUHE U B 3aBUCUMOCTU OT ANNHLI 6anku

PrcyHok 20 — Mpumepkl banok, Ans KOTopbIX BeposiTHa noTepsi
YCTOWYMBOCTY NIIOCKOR chopMbl usrnba 6anok

9.7 Cxartue, pacTsXKeHUe U N3rnd 3NEeMeHTOB KOHCTPYKLUK

9.7.1 HenepcdopupoBaHHbIe 3N1IeMeHTbI, paboTalowmue Ha cxaTtue

HenepdopupoBaHHbl€ aneMeHTbl, paboTalLme Ha cxaTue, 40mkHbl ObiTe NGO paccunTaHbl, NMMBo uc-
NbiTaHbl B COOTBETCTBUW C HACTOSALUMM CTaHAaPTOM.

9.7.2 NMepdopupoBaHHbIe INIEMEHTbI, padboTarolme Ha cxxarTue

Mpoueaypa pacyeta nepopMpPOBaHHbIX 3eMEHTOB, paboTaloWwmX Ha CKaTue, 40IPKHA HaAneXallum
06pa3oM yunTbIBaTb HanM4Yne ynopsgoueHHOro pacnonoXeHus oTBepctuin. CyliecTsyeT Tpy pasnuyHbIX Npo-
Lueaypsl pacderta:

a) Pacuet no pesynbratam UCNbITaHWI, NPOBEAEHHbIX B COOTBETCTBUM CA.2.1 M A.2.3.

b) TeopeTunyeckuin pacyer, yunTbiBaOLWMIA nepdopaLMOHHbIE OTBEPCTUA (Hanpumep, NyTeM UCNONb30-
BaHMA KOHEYHbIX SNIEMEHTOB) Hapsiady C MECTHOM u OBLIEN NOTEPEN YCTOMYMBOCTHU, a TaKkKe NOTEepen yCTon-
YMBOCTU POPMbI CEYEHUSI U HANUYMYEM HECOBEPLLUEHCTB. YYeT BNUSIHUA HECOBEPLUEHCTB NOATBEPXAAETCA
pesynsTatamu UCMNbITAHWUA.

MpuMmeyaHUe — Pac4eT NepcopupoBaHHLIX arMeMeHTOB TPeGyeT NPoBEAEHNUS UCMBITAHWIA; NMPU 3TOM He UMe-
eTcs B BUZY orpaHnyeHne pa3paboTku aHanuTUYEcKnx pacyeToB (HanpuMep, ¢ UCNONb3oBaHWeM METOAA KOHEUHLIX ane-
MEHTOB) ANS NPOrHO3UPOBAHUS XapaKTepUCTUK BIIEMEHTOB C YNOPAA0YEHHLIM pacrofnoXeHWeM oTBepcTuid. B cnydae
NOATBEPXAEHUSA JOCTATOMHOCTY @aHANUTUYECKUX PacYEToB MyTeM NPOBeJeHUs UCNbITaHUiA AN KaxA0ro TUna Npocuns n
CpaBHeHWs UX pe3yNsTaToB C pesyrbTaTaMy PacyeToB, aHanUTUYecKe pacHeTbl MOTYT UCMOSL30BaTLCA B KavecTBe asb-
TepHaTUBLI COOTBETCTBYIOLMM UCTIBITAHUSM.

¢) Pacuert, oCHOBaHHbI Ha UCMNONbL30BAHUKU SKCNEPUMEHTANbLHO NonyyeHHoU 3pheKTUBHON NnoLaau
Agsr (B COOTBETCTBUM C A.2.1), NBMEHEHHBII ANA NOTepyu YCTOWYMBOCTU (POPMbI CEYEHMA B COOTBETCTBUM C
yKasaHuaMU HUXeE.

1) UcnbITaHusa Ha NOTepro YCTOMYUBOCTM (pOPMbI CEYEHUA NPOBOAST B COOTBETCTBUM CA.2.2 Npu AnNnHe
CTOIKW, PABHOWN pacCTOSAHUIO MEXAY Y3namMun KpenneHusi paCKOCHON CUCTEMBI pambl CTENNAXa (ANNMHOW OKONo
1 M), B Lensix nony4eHns pacyeTtHoro conpotuenexust Ny, g .

34



FOCT P 56567—2015

B Tex cnyyasx, koraa pacctosiHue mexay yarnamu KpenneHus packoCHON CUCTEMbI pambl CTENNaxa He
ABMNAETCA NOCTOSAHHBLIM, HEOOX0ANMO NPOBEPATL KAXA0E PaCCTOsIHUE Mexay y3namu. Konn4ecTso UCNbITaHW
MOXET ObITb CHKEHO 32 CYET UCNOMb30BaHUA PACYETOB METOAOM KOHEYHbIX 31ieMeHTOB. [Ana noaTeepxae-
HWSi PAaCHETHON MOAENN UCNONb3YIOT Pe3ynkTaTbl UCMbITAHUA.

2) PacyeTHOe conpoTuBneHne Nb,Rd ANA ANVWHbI CTOMKW, PaBHOW PaCCTOSIHUIO MEXAY y3rnamu Kpenne-
HWSA PACKOCHOI CUCTEMbI paMbl CTENMAXa U NpyU OTCYTCTBUM NOTEPU YCTONYMBOCTU (DOPMbI CEYEHUS, paccym-
TbIBAETCA C MOMOLLBI 3PAEKTUBHON NMOLLAANM U HOMUHAMNbLHbLIX 3HAYEHUIN Npeaena TeKy4ecT U TOMNLWMHBI
U C Y4E€TOM M3TMBHOI 1 U3rMBHO-KPYTUNBHON HOPM NOTEPU YCTOWYMBOCTU B COOTBETCTBUM C 9.7.4 n 9.7.5.
OnuHa uarnbHom hopmbl NOTEPU YCTOMRYNBOCTU AOMKHA ObITh PaBHa PACCTOSIHUIO MEXAY y3namu KpensieHus
pacKoCHON CUCTEMbI paMbl CTENNaXxa, ANWHA KPYTUNBHON POPMEI MOTEPU YCTOMYMBOCTM JOSKHA COCTaBNATh
NOSOBUHY AMNWHbI PACCTOSIHUSA MEXAY Y3NaMu KPenieHnss packOCHOW CUCTEMBI.

Ii) Hanee Heobxoaumo onpeaennuTb OTHOLUEHUE € = Ngp re/Np rg- TP £ 2 1,0 kOppeKTUPOBKY 3chchek-
TUBHOW NOLLAAN HEe NPOBOASAT.

4) Mpu € < 1,0; Agg AOMKHO GbITb CHWKEHO A0 3HAYEHWUsl, NMPK KOTOPOM paccunTanHoe Ny, o, Gyner
PaBHO MOMYYEHHOMY B XO/I€ UCMbLITAHWUS HA NOTEPI0 YCTOMUYUBOCTU (hOpMbI ceveHnst Ny  py 1 & = 1. HoBOE
3HaYeHne Ayg CNieayeT MCNOMb3oBaTh BO BCEX NOCNEAYIOLLMX pacyeTax. ’

9.7.3 MpoBepka nonepeyHbIX CeYEHUM

Mpu paBHOMEPHOM CxKaTumn HEOGX0AUMO COBNMIoaEHNE CneayIoLEero yCnoBus:

Ngy <N, zg, (25)
roe
Ngy— CXUMalOLLIEe ycunue oT PacieTHON Harpysku;
fA
Nigs = > eff’
! T

Ay — 9bpekTuBHasA nnoLiaab NONepPeYHoOro CEHEHNs NPU LIEHTPArNbHOM CXaTum;
Yy — B COOTBETCTBMM C 7.5.

NioGoi caBur ueHTpa TsHkecTu 3hEKTUBHONM NNOLAAM NONEPEYHOr0 CEeYEHUS OTHOCUTENBHO LiEHTpa
TSDKECTU CEYEHUS OpYTTO NpM pacyeTe CTOEK CTENMNAXKEN HE YYUTLIBAETCA.

9.7.4 PacvyeTHOe CONPOTUBIIEHME NpPU U3ruGHoI (hopme NOoTepu YCTOMYMBOCTH

9.7.4.1 OCHOBHbIE NOMOXEHUSA

PacyeTHoe conpoTuBnenune no ycroinunsoctin Ny, ., ONpeAensior cneaytoLyum o6pasom:

K Aerh
Nb,Rd = = XNc,Ra (26)
Ym
=1 y<1wo @7
b +y07 =22
¢=o,5[1+oc(x—o,2)+x2], ©28)
roe
f, — cobCTBEHHOE 3HAYEHWE Npeaena TEKy4eCTu B COOTBETCTBUM C 8.1;
Ay — nnowaab 3dEKTUBHOTO NMOMEPEYHOTO CEYEHUA (MPU PABHOMEPHOM CXATUU C HANPSDKEHNEM = fy).
— A.f A
o= Y =2 B,
T (29)

N, — ynpyroe KpuTM4ECKOE 0CEBOe ycunue npu u3rubHoi chopMe noTepn YCTONYMBOCTM SrieMEHTa
KOHCTPYKLIUMU.

ﬁ:ﬂ

Ay —nnowaab GpyTTO NOMEPEHHOO CeyeHus;

% = #fiy— rnbKOCTb 3remMeHTa ans COOTB.eTCTBy}OLIJ,eVI dopMbl NOTEPU YCTOMUUBOCTHU

(MuBo A, =4, /iy unu N, = £, /i ).
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g =TC\/E,
fV

{ — pacyeTHasa aAnvHa npv NPoAoNbHOM U3rnbe B COOTBETCTBUU C 9.7.4.3;
ig — paauyc MHepUun cevyeHus OpyTTO OTHOCUTENBHO COOTBETCTBYIOLLEN OCH;
o — KO9IPPULMEHT HECOBEPLLEHCTBA, ONPeaensaeTca B COOTBETCTBUN C 9.7.4.2,

9.7.4.2 KpuBble npoaonsHOro naruba

CyLLeCTBYET YEThIPE TUMNAa KPUBLIX NPOAONLHOIO U3rnba (T. €. OTHOLUEHUS MEXAY PaCYETHLIM Hanpshke-
HWEM U TMOKOCTLI0) B 3aBUCMMOCTH OT TUNa NOMEPEYHOro CEYEHUs M NIOCKOCTU NPOAONLHOTO n3rnba. Kaxxaas
Takas KpuBas CBA3aHa CO 3Ha4YeHMeMm KoappuyneHTa HeCoBepLUEHCTBA o, YKa3aHHbIM B Tabnuue 6.

Tabnuya 6— KoadpdpuumeHTbl HECOBEPLLEHCTB

Kpwsas npogoneHoro naruba ag a b c

KoadduumeHT npofonbHoro narnéa o 0,13 0,21 0,34 0,49

COOTBETCTBYIOLLYIO KPUBYIO MPOAOMLHOIO M3rnba Ans OTAENbHOT0 CeYeHUsi OnpeaensitoT B COOTBET-
CTBUU C TAbnMuUen 7.

Tabnuya 7 — KoadpuLmeHT NpoaonbHOro usrnba o Ans pasHelX TUMOB CeYEHUS X0NogHOMOPMOBaHHOro Npoduns

HOTepFI YCTOVIHVIBOCTVI OTHOCUTENBbHO OCU
Twun ceveHns
y-y z-z
V4 V4
} [Mpun nenonb3oBaHum fyb a=0,34 a =034
1
Y F-1-- -y
1
[
H H [Mpu ncnonb3oBaHum fya a=0,49 a=0,49
V4 V4
a =021 =034
o =034 =034
o =034 =034
o =049 o =049
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Heobxoanmo NpoBepATb COCTaBHLIE 3aMKHYTbIE CEYEHUS C NOMOLLbIO;

a) OCHOBHOIO npegena TeKy4ecTu fyb NMCTOBOro Marepuana, M3 KOToporo MeEToA0M XONOAHOMO npokaTa
CIEeNaH aNeMEeHT C KpMBOW NPOAONbLHOro usruda b;

b) cpeaHero npenena Tekydectu fya anemeHTa nocrne xonoAHoro )opMoBaHus, NONy4eHHOro B COOT-
BETCTBUMU C onpeaeneHvem B 8.2 KPUBOW NPoAONbLHOro u3rnba c.

JonyckaeTcs uCnonb3oBaTb KPUBYHO NPOAONBHOMO M3rnba, NoNyYeHHy No pesynbratam UCMbITAHWUI B
cooTBeTcTBUU CA.2.3.

9.7.4.3 PacuyeTHas gnvHa npu npoaonbHOM nsrnbe

PacueTHasa gnvHa npu npodonbHOM n3rnbe £ ana paccMarpuBaemoro anemeHTa onpeaensieTcs Kkak anu-
Ha CTEePXKHS aHANMOMMYHOIO NONEPEYHOro CEYEHUS C LUAPHUPHO 3aKPENneHHbIMU KOHLIAMU, Ha KOTOPbIN OKa3bl-
BAETCS aHanornyHasa drnepoBa KpuTudeckasa cuna, Kak u B paccMaTtpuBaemMoin CUCTeME.

Ecnu oceBbie ycunua un narnbarowmini MOMEHT B NMIIOCKOCTU NPOAONLHOrO uarnba onpeaeneHbl Ha OCHOBE
HENMUHEWHOro aHanu3a, TO OHW YYUTLIBAIOT FEOMETPUYECKYIO HENMHENHOCTb, B 3TOM Cryyae AnMHY NPoAONbHOIo
narnba MOXHO cuuTaThb PaBHOW ANMHE anemeHTa. [pu HenMHeRHOM aHanuae Ans pacyeTa anemeHTa aonycka-
€TCSs1 UCMONb30BaThb AJMHY NPOAONbHOIO n3arnba B O4HOW M3 NIOCKOCTEN AN 0becnevyeHns yCTONYMBOCTH,

Ona nonyveHus BEpPTUKANbHOW KPUTMYECKOW Harpy3ku ANst KaKgoro ypOBHS XpaHEHWUst U BCErO CTen-
naxa B LeNoM HeoOX0AMMO pPacCUMTbIBaTb NPUBEAEHHYIO AMNWMHY 3NEMEHTa U COOTBETCTBYIOLLYIO €l (hopMy
noTepu yCTOMYNBOCTHU.

Il pumedaHue 1— HM)Kecne,qylomee onpefeneHne annHbl Npo4oS1IbHOMo narnda NpUMEHAETCA K dneMeHTaM
pam C KpeCTOBbIMU packocaMu XeCTKOCTU U TeM paMaM, ANA KOTOPbIX HEBO3MOXHO NPOBECTU aHann3 BTOPOro nopagKka.

MpumevyaHue 2— [nuHy NpogonbHOro narnba £ UeHTpasnbsHo-CKaToro afeMeHTa MOXHO OMnpefeninTs MeTo40M
pacveTa Unu UCMbITaHWii, yAenus BHUMaH1e NoBegeHM 0 BCER paMbl U OrpaHUYeHUsIM, NPeAyCMOTPEeHHbIM B COEANHEHUSAX
packocoB WU APYrvX SreMEHTOB.

MpumedyaHne 3 — B obLyemM crnyyae KOHCTPYKTUBHbIE AJMHEI 3MTEMEHTOB M pacqeTHble AMMHbl N3rMBHO-KpY-
TUMBHOM NOTEPU YCTONYMBOCTU B X- U Y-HarnpaBneHUsaxX He coBrnagatoT. Takke BO3ZMOXHO Hanu4ne CTbIKOBbIX COeAUHEHUN
U U3MEHEHWI NMOMepPEeYHOro CeHYeHNs MeXAY y3namMu KpenneHus packocoB. B Y-HanpaeneHwun cosfaroTcs AOMNONHUTENb-
Hble BO3LEACTBMA 3a CHET W3MEHEHWI OCEBOI Harpysku Mexay yanamu KpenneHuss packocoB. HopMaTuBHOE pyKOBOA-
CTBO B OTHOLLUEHUM pacyeTa CKaToro afieMeHTa, KoTopoe BKtodaeT B cebs Bce BO3MOXHble dpakTophbl, oTcyTcTBYeT. Uc-
Mosib30BaHNe KOHEYHO-3NEMEHTHOro aHanmaa B cooTBeTcTBUM ¢ 10.1.3 NO3BONAET y4ecTb BCe BO3MOXHbIE chakTophl. B
ocTasbHbIX CryYasix pac4eT OCHOBLIBAETCS Ha HE3AaBUCUMOM aHarnun3e OTHOCUTENBHO TPEX OPTOrOHaNbHLIX Oceit, BbIGop
NpUBELEHHbIX ANNH ANA pacHeTa areMeHTa OCyLLECTBIISETCS Ha YCMOTpPEHUE KOHCTpyKkTopa. B oblwem cnydvae (ansa pam
C KPeCTOBLIMW PacKOCAMM XECTKOCTWU U 6e3 HUX), KOrAa YCUITUA B SMeMeEHTE KOHCTPYKUUW onpeAeneHbl Ha OCHOBaHWUK
HeNnvHelHoro aHanusa, NpMBeAEHHas ANWHa aneMeHTa He JoMKHa NpeBbILLATh COOTBETCTBYIOLLYIO (haKkTUYECKYHO ANUHY
arneMeHTa.

Ecnu pacyeTHas gnvHa npu npoaonbHOM u3rnbe He onpefieneHa B Xoae CTaTuYecKoro pacyera, Heob-
X0AMMO MCNONb30BaTh CneayrLume 3HaveHus KoapduumeHTa npuseaeHHON ANUHbI K:

{=KL,

rae L — gnuHa ctepxkHA (T. . AnMHa mexay y3namm KpenneHus packocoBs, OTHOCALLIAACS K paccmaTtpuBaeMon
dopme notepu yCTORYUBOCTH).

a) Ona noboro anemeHTa, 06a KOHL|A KOTOPOIro HE UMEIOT NepemMeLLeHNin OTHOCUTENBHO paccMmaTpusa-
eMoi hopmbl NOTEPHU ycTonunBocTu: K= 1.

b) [inst HWKHEN YaCTu CTONKU Pambl C KPECTOBLIMU PACKOCAMM XKECTKOCTU B Y-HaNpaBreHun.

Mpwu ycnosum, 4To:

1) packocbl coeaAuHEHbl C 06enMu NoNKammu CTONKM;

2) 3KCLIEHTPUCUTETHI PaCKOCOB YA0BNETBOPAIOT TpeboBaHuam 5.3.6 n 5.3.7;

3) noaAnATHUK COOTBETCTBYET TUMY CTOWKM;

4) non BbINONHEH U3 BeToHa.

K=10,9
Mpu yaoBNeTBOPEHUM BhiLLEYKA3aHHbIX YCIOBUIA, 32 UCKITIOYEeHUeM 3) unu 4):
K=1,0.

L — BbICOTa OT Nona A0 BTOPOro y3na kpenneHus packocos [H Ha pucyHke 21a, b].

MpumeyvyaHne — ECnu HUXHWIA y3en KpenneHUs packocoB paM C KPeCTOBbIMU PacKoCamm XEeCTKOCTU HaXoAuUT-
cA He Bo3rne rnona (cM. 5.3.6), To BeIcOTa MeXay NONOM U NepBLIM Y3NOM JOMKHa paccMaTpuBaThCsl Kak UMetoLas Bo3-
MOXHOCTb OTKIIOHATLCA OT BePTUKaNbHOW NNOCKOCTU.
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¢) [na Bcex ocCTanbHbIX 3N1EMEHTOB CTOMKM B pamMe C KPEeCTOBbIMWM pacKkocamMu XXECTKOCTM B X-Han-
pasneHun: K=1,0.
L — BbICOTa MeXy y3namu KpenseHns packocos (Hp Ha pucyHke 21a, b).

MpumevyaHne — Cnyyai, NnokazaHHbIA Ha puUcyHke 21c, ABnAeTca TuNoBbIM. Heobxogumo yaenutb ocoboe
BHUMaHWe yCTOWYMBOCTU BEPXHE YacTh pam 6e3 packocoB [CM. pUCyHOK 21c].

d) [na ropusoHTanbHbIX U AUaroHasnbHbIX PAaCKOCOB pam.

Ina cBapHbIX pam, B KOTOPbIX packoc npuBapeH kK 06emmM nonkam CTOEK YInoBbIM CBAPHbIM LUBOM A JW-
HOM KaK MUHUMYM 20 MM.

K= 0,9 TonbKo ANnga npoaonsHoro narnba B 04HONM NNOCKOCTHU.

Ins Bcex octanbHbIX cnydaes K = 1,0.

Ecnu y3nbl Ha KOHLAX packoca He COBNaAatoT C OCEBLIMU JIMHUAMU CTEPXKHEN (T. €. 9KCLEHTPUCUTETLI HE
COOTBETCTBYHOT 5.3.6), TO SnemMeHT AOMmKeH ObITb paccyMTaH Ans BOCNPUATUS OCEBON Harpy3ku B COMETaAHUM
C n3rnbom.

PucyHok 21a PucyHok 21b PucyHok 21¢

D — paccTosiHie MeXay cToikaMu B pame; G — 3KCLEHTPUCUTET; H — BbICOTa YPOBHS,
H, — HauborsLuas AnvHa CTepXHA MeXAY yanamu KpernneHns packocos

PucyHok 21 — ®opmbl NoTepu YCTORYUBOCTU paM B OFHON MNOCKOCTH

e) [Ona pam C KpecToBbIMU packocamu XEeCTKOCTU B X-HanpasneHuun (BepTukanbHble KPecToBble pac-
KOCbl XXECTKOCTM).

KoadhdpuumeHT K aHanornyeH ykasaHHomy B b) n ¢) ana Y-HanpasneHus.

CyLlecTByeT TPM BapuaHTa KOMMNOHOBKU HUXHEN YaCTU PACKOCHON CUCTEMbI pambl (CM. PUCYHOK 22).

BapuaHT 1: ¥Y3nbl KpenneHms packoCoB HE COBMAaAAatoT € y3naMmu kpenneHusa 6anku.

L — BbICOTa OT nona 4o Nepeoro ypoBHs 6anku (H Ha pucyHke 22).

BapuaHT 2: HanonbHasa 6anka HaxoguTCA Ha BLICOTE HAA NOMOM aHarnorM4yHoO BbICOTE MEXAY COCeAHU-
MU Bankamu.

L — BbICOTa OT nona A0 nepBoro ypoBHst Banku (H Ha pucyHke 22).

BapuaHT 3: HmxHAA 6anka unu y3en KpenneHusi packoca Haxoautcs 6nm3ko K nony.

L — BbICOTa OT nona A0 BTOPOro ypoBHSA Oanku unm ypoBeHb Oanku BbilLe y3na KpenneHus packoca
(H Ha pucyHke 22).

Ona npoyux ANUH CTEePXKHS

L — BbICOTa MeXay YPOBHAMM Banku.
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PUCyHOK 22a, BapuaHT 1: Yarnbl KpenneHus packoca He CoBMaAaroT C y3namm KpenneHus 6anku

] [

PucyHok 22b, BapuaHT 2: BbicoTa HUKHel 6anku Hag NonoM aHanormyHa BbicoTe Mexay coceaHumMn 6ankamu

—

PucyHok 22¢, BapuaHT 3: HuxHAA 6anka unum ysen npuMbIKaHUA packoca HaxoauTea 6nusko k nony

PucyHok 22 — PaMbl ¢ KpecTOBbIMU packocamy XXeCTKOCTU B X-HarnpaBrneHuu

B pame ¢ KpecTOBbIMW PacKoCaMm >KECTKOCTU B X-HANpPaBNEHUMN, €CINIM HUXKHUIA Y3en KpensieHUsi He Co-
oTBeTCTBYET 5.3.6, BLICOTY MEXIY NOMOM W NEPBbIM Y3110M CMEeAYET pacCMaTpuBaTh Kak UMEIOLLYIO BO3MOM-
HOCTb OTKJIOHATLCS OT BEPTUKANbHOM MIOCKOCTH.
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f) OnA pam, He UMEeIOLLUX KPECTOBbLIX PACKOCOB >KECTKOCTU B X-HanpaBneHuu.

Mpu oueHke oBLLEN YCTONYUBOCTHU HEMUHENHLIM CMIOCOOOM YYUTLIBAKOT MOBLILLEHHBIE M3rnGatoLLMe MOMEH-
Tbl, YTO ABAETCA TUMUYHLIM ANS PACYETOB C UCnorb3oBaHnemM K = 1 npu sHa4deHusx L, npuBeaeHHblx B 9.7.4.3e.

9.7.5 KpyTunbHas u n3arubHo-kpyTusibHasi ¢oopMbl NOTEPU YCTOMYUBOCTH

9.7.5.1 OCHOBHbI€ NOMOXEHUSI

KpyTunsHas cpopma notepu yCTOMUMBOCTM KPUTUYHA TONBKO AFIA OTKPbITBIX LIEHTPanbHOCMMMETPUYHBIX
ceyeHuin. ins ceyeHuin ¢ OAHOOCEBON CUMMETPUEH UMM AaCUMMETPUYHBIX CEYEHWIT XapakTepHa U3rnGHO-Kpy-
TUNbHasA bopma NOTEPU YCTONYMBOCTH.

[ONOnHUTENLHO K MPOBEPKE U3rMBHO-KPYTUIBHOW (POPMbI MOTEPU YCTOMYMBOCTU HEOBXOAUMO TaKKe
NPOBEPATL Ha U3rMOHYIO POPMY NOTEPU YCTOMYUBOCTU OTHOCUTENBHO Gonee cnaboil OCHOBHOW OCH.

9.7.5.2 Pac4eTHOe COMpOTUBIEHUE NPU KPYTUIILHON U M3TMBHO-KPYTUIBHON (popMax noTepu yCTOWYUBOCTU

PacueTHoe conpoTuBneHue no ycronunsoctu Ny gy, COOTBETCTBYIOLEE KPYTUILHOM UMY M3rMBHO-KPY-
TUNBHON hOopMam NOTepn YCTOMYMBOCTM, ONPEAEnsaeTcs ¢ NOMOLLbIO hOpMYI, NpUBeAEHHbIX B 9.7 .4, nyTeM
NPUMEHEHWNS1 MeHbLUero 3HaYeHns U3 N runn Ny ans N, npu:

1 w°El
N, .= I_—2[GIT + 2 W] (30)

0 eT

(kpuUTUYECKOe ycunue npu KPYTUNbLHON hopme NoTepu yCTOMYUBOCTH)

2 2
NCf NCV NC’ y ch
Ncr,FT = 2[;/ 1+ N L [1—N—Tj +4[I—0] N—T . (31)

cr.y cr.y 0 or.y

MpumMmevyaHue — Dopmyna (31) NpUMeHAETCS TONBLKO K MONEPEYHbIM CEHEHUSAM, KOTOPbIE CUMMETPUYHBI OTHOCH-
TenbHO ocK y-y (Hanpumep, z, = 0). [na fpyrux coopm ceveHnit HeoGXoANMO UCNONB30BAaTL COOTBETCTBYIOLLIME METOAMUKN.

2
[5:1—[’_’—"] , (32)
roe fo
Nc,,FT — npeaenbHoe ycunue npu u3rnGHO-KpyTUNbHOU hopme noTepu YCTOWYUBOCTH;
Nc,,y — KpuTU4eckaa ocesas cuna CTOWKW Ha OCHOBE ANWHbLI NOTEPU YCTOWYMBOCTU B COOTBETCTBUM C

9.743.

/| Yo

1 — ueHTp nsrmuba ceyeHus

PucyHok 23 — LleHTp n3rnba ceveHus
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Ag — nnowaab ceyeHusi bpyTTo;

2 =2 i2 2 .
Po=i2, + %, +y%;

2
(%),
=

E — moaynb ynpyrocru;
G — moaynb cABUra;

Yo  — PaccTOsiHUe BAOMbL OCH Y OT LIEHTPa n3ruba A0 LEHTPa TSHKECTH CeueHns GpyTTo (CM. pUCYHOK 23);
iy, I, — papuyc uHepLMn ceyenus OpYTTO OTHOCUTENBLHO OCEW ¥ U Z COOTBETCTBEHHO;

Iy — MOMEHT UHEPLIMU YUCTOTO KPYYEHUS MONEPEUHOTO CeYeHus BpyTTo;

lo — CEeKTOpUanbHbIA MOMEHT MHEPLUM NMONEPEYHOrO ceveHuns bpyTTo;

Loz — npuBeaeHHas AnvHa aNeMEHTa Npu KPy4YeHuu.

Do noaTBepaeHUst Gonee TOUHbLIMM METOAAMN HEOOX0AMMO NCNONb30BAThL CNEAYIOLLYIO NPUBEAEHHYIO
ATNUHY 3nNeMeHTa Npu KpyYeHun:

Lor = 1,0 x (paccrosHue mexay y3namu KpenneHusi packocoB) Mpu ycroBuu 0GECNEYeHNs NONHOr
OrpaHUYEHNA KPyHeHus,

Loy = 0,5 x (paccrosHue mexay y3namu KpenneHusi packocoB) Mpu ycnoBuu O0GECMEYeHUs NOnHoro
OrPaHUYEHNA KPYHEHUA U MOMHOI0 OrpaHNYeHns AenrnaHaumu.

Ha npakTuke CNoXXHO NOAY4YUTb NOMHOE OrPaHUYEHNE KPYYEHUS U NONHOE OrpaHNYEeHne AernnaHauumm.

Ona coeanHeHnit, aHanOrM4YHbIX NOKa3aHHbIM Ha PUCYHKE 24a, KOTOpble MOTyT paccMarpuBarbCs Kak
o6ecneunsaloLue NOSIHOE OrpaHMYEHNe AennaHauMm U sanpet Kpyyenus, Ly = 0,7 X (paccTosiHua Mexay
TOYKaMM KpenneHusa packoca).

Ina coeanHeHui, aHaNOMMYHbIX NOKA3aHHbIM HA PUCYHKEe 24b, KOTOpbIE MOrYT PacCMaTpUBATLCA Kak
obecneynaloLue 4aCcTU4HOE OrpaHuyeHne AennaHauum u sanpert Kpydenus, Ly =1,0 x (paccTosius mexay
TOUYKaMM KPENSEeHUA packoca).

MpnmedaHne — Huskne sHaveruna Lo, Hanpumep, rae Loy 6onblue 0,5 X (paccTosiHne MeXAy To4kamu Kpense-
HUS packoca), MOXHO Takxke NOoMy4uTb METOAOM CPaBHEHWUS TEOPETUYECKUX BbIPAXEHNIA KpYTUNBLHOW| U N3rnBHO-KpYTUNb-
Hoii hopM NoTepu YCTOWYMBOCTU C pesyrTaTaMy UCTIbITAHWIA Ha cxxaTue CToek, Kak ykasaHo BA.2.3.

]
]

N

1 — CTeHKM; 2 — paccMaTpuBaemble CTOWKM

PucyHok 24 — NpuMepbl COeAUHEHNIA pacKoCoB (& — BEpXHUI psA — C MOMHLIM 3aKpenneHnemM
OT KpyYeHUs 1 AennaHaunn; b — HUXHWUA pAL — C YaCTUYHBIM 3aKPEenSieHNeM OT Kpy4YeHUs U fennaHaumu)
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9.7.6 CoyeTaHue n3rnbarowein u oceBon Harpy3ku

9.7.6.1 OCHOBHbI€ NOMOXEHUSA

PaccmaTpuBaeMble Harpy3km MOXHO YYUTbIBATb B COOTBETCTBUM C HUXKECHEAYIOLUMU YKa3aHUSAMM,
nm6o B cooTBETCTBUM C [2] 1 [3].

9.7.6.2 N3rnb ¢ 0CeBbIM CXaTUEM

[Ins anemMeHTOB, NOJBEPraIOLLMXCSA CHATUIO U U3rnby, AOMKHO BbITb YA0BNETBOPEHO YCNOBUE:

NSd + My,Sd Mz,Sd

+ <1
Nc,Rd Mc,y,Rd Mc,z,Rd ' (33)
roe
Ngy Mgy — pacdeTHble Harpysku,
Nc, Rq:  — COOTBETCTBYHOT 9.7.3.
eff y/YM

9.7.6.3 NpoaonbHO-NoNepeYHbI n3rnb 6e3 M3I’M6HO-KDYTMJ1bHOl71 (opMbI NOTEPU YCTOWUUBOCTHU
Momumo yaoeneTsopeHus ycnosusam 9.7.6.2, aneMeHTbl, NoABepralmecs npogonbHO-Nonepe4YHomy
n3rnby, JOIKHbBI TAKXKE YAOBMNETBOPSATH CNEAYIOLLUM YCIIOBUAM:
NSd . kM, g, kM.

+ 2 4 (34)
M/eﬂ,yfy 1Yy M/eﬂ,zr; 1Yy

Xmln eff'y /YM
roe
BN
_ XyAefffy
iy =hy (2B, —4) , HO , < 0,90

k,=1- Ny
Xerfffy
1, =hz (Z[SMZ - 4) HO p, < 0,90

Amin — HAMMEHbLLEE 3HAYEHUE U3 Yy, %y U %z TAC % qp SBNACTCA NOHMKAIOWMM KoapduumeHToMm, pac-
CUYUTaHHbIM B 9.7.2B U %y U %z ABNAIOTCA I'IOHVI)KaIOLLWIMVI koadppuumeHTamm cornacHo 9.7.4 ana ocen y-y u z-z
COOTBETCTBEHHO. Heobxoanmo npuHUMaTbL BO BHUMaHWe BnusiHue addekra notepu ycronumsoctu ¢opMbl
nonepeyHoro CeYeHus.

Nop rd =Nt = (i) - (Aot (f) MOXHO ONpeAenuTb Kak COOCTBEHHOE 3HAYEHME CONPOTUBIEHUS, NONY-
YEHHOEe B pesynbraTte UCNbITaHUA Ha cXXaTue CTOMKM B COOTBETCTBUM C A.2.3 UM NyTEM pacyeTa Ha OCHOBE
ucnbiTaHuin 06pasLoB MaTepuana Ha ckatue npu ycnoeuu yyeta addekra notepu yctomumBoctu hopmbl
NoMNepeyYHoOro Ce4eHns B COOTBETCTBUMU C 9.7.2.

Py ¥ B z 9KBNBANEHTHBI KOIhPULIMEHTAM PABHOMEPHBIX MOMEHTHBIX HANPSHKEHUI NPU NoTepe yCTow-
YMBOCTU I'IJ'IOCKOM dopmebl (cMm. 9.7.6.4).

Ecnu MHTEHCMBHOCTb HaNPSHKEHUIA MPEBLILLAET Pe3ynbTaTbl HENUHEWHbIX pacyeToB (C OOWMMKU HeCo-
BEPLUEHCTBAMM), ky StTuwwmk, < 1.

Ecnu MHTEHCMBHOCTb HaNpPSXXEHUI NPEBLILLAET pe3ynbTathl pacyeToB BTOPOro nopsgka (¢ obwmmmn u
MECTHbIMU HECOBEPLUEHCTBaMU), Ay = 1 umnun 3, =1, B 3aBUCUMOCTU OT KOHKPETHOTO Cry4as, nNpu ycnosuu,
4TO 3pheKT NOTEPU YCTONUNBOCTU CbOprI nonepeyHoro ce4eHnsa OTCYTCTBYET.

Weff_y— MOMEHT conpoTueneHus acpcheKTMBHON NNOLLAAN NONEPEYHOro CEYEHUSI OTHOCUTENBHO OCHU Y-y,

Weff_z— MOMEHT conpoTuBneHus acpcheKTMBHON NNOLLAAN NONEPEYHOro CEYEHUSI OTHOCUTENBHO OCH Z-Z.
9.7.6.4 NpoaonbHO-NONEPEYHbIN U3rMb € U3rMBHO-KPYTUNBLHOW (POPMON NOTEeper YCTONUIUBOCTH
Momumo cooTeeTcTBUA TpeBGoBaHUsM 9.7.5, aneMeHTbl, AN KOTOPbIX NPOAONbHLIA U3rMG C KpydyeHuem

aBnseTcst GOPMON NOTEHLMANLHOTO Pa3pyLLEHNS!, JOMKHBI TaIOKE YAOBMNETBOPSTH YCMOBUIO:
N + Kk, My s, kzMz,Sd

Sd

XminAefff;l Ty K Wer, yf;/ I Weff,zfy Iy

, ok, <15

HOK,<1,5

<1, (35)

I4e OCb y-y ABAAETCSA OCHOBHON U 1ae

HLTNSd
=1- ,HO Kk <1 (36)
o X2 Aer y L
#.7=0,15%:B,,,; —0,15, HO p, 75 0,9. (37
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PM ur aBnsieTcs 3KBUBAJIEHTOM KO3(p(puLmeHTa paBHOMEPHOr0O MOMEHTHOMO HanpsXXeHUsa A1 NPOLOb-
HOro n3rnéa c KpyyeHvem.

kz, Aeff, Weffyw WeffzcooTBeTcTBYIOT YyKa3aHHoMy B 9.7.6.3.

%min ABNsieTCA HauMeHbl KM 3HadeHnem mn3 %gb (N0 9.7.2c), W n % (no 9.7.4) v NoHMXaKWmMx Koadn-
LIMEHTOB, OTHOCALLMXCA K NOTEPU YCTOWUYMBOCTM (DOPMbI MONEPEYHOro CeYeHMs N U3rMBHO-KPYTUILHON hopMe
noTepn ycToliunBoCTU.

%.T aBNseTCA MOHWKALWMM KO3(h(ULUNEHTOM MPU U3TMOHO-KPYTULHON (hopMe MOTepu YCTOMYMBOCTM
(cm. [3]).

Az — npviBefieHHas rMbKOCTb MpU M3rM6HOW hopmMe MoTepW YCTOMUMBOCTU. MNpUBEeAEHHAsA A/IMHA MOXET
ObITb B3ATa Kak MakcumManibHOe PacCTosiHUE Mexay y3fnamu KpenseHus 6asok.

OKBUBANIEHTHbIE pPaBHOMEpPHbIE KO3I((PULMEHTbI MOMEHTOB pMy, pM zn pML7-40/MKHbI 6bITb MOMYYEHbI
COrNlacHO PUCYHKY 25 B COOTBETCTBMM C 3MIOPOIA M3rnbaroLlero MOMeHTa Mexay ysnamu KpenseHus, Kak yka-
3aHo B Tabnuue 8.

Tab6nunua 8 — SkBMBANEHTHble KOI(PPULUNEHTEI MOMEHTOB

KoacbchmumeHt MoOMeHT oTHoCcHTeNbHO oceli KpenneHue k ocn
Pu y y-y y-y
PM.Z z-z z-z
Pmlt y-y z-z

Ha npakTuke pacyeTHble CONPOTUBAEHUA B hOpMy/ie MOryT ObiTb OnpegenieHbl Mo pesynbTaTaM Uchbl-
TaHWi, KaK N3M0XEHO HUXeE:

Aeff mfy onpefieneHo B KayecTBe COBCTBEHHOIrO 3HAYEHUS COMPOTUB/IEHWSA, MOSYYEHHOIO B XO4E WCIbI-
TaHuil obpasua Ha cxaTue B COOTBETCTBMM CA.2.1.

Weff mfr %.T m\Weff m/y onpefeneHo B kayecTse COGCTBEHHOr0 3Ha4YeHUA CONPOTUB/IEHNS, MOJTYHYEHHOrO
B XOf€e MCMbITaHWUi Ha 1M3rné B COOTBETCTBUM CA.2.9 C NPYMEHEHMEM COOTBETCTBYIOLWEN KOHUrypaumm.

%nin mAeff mfy MOXXeT 6bITb OnpefeneHo B KayecTBe COOCTBEHHOIO 3HAYEeHUS CONPOTMBAEHUS, MOMyYeH-
HOTO B XOfe UCMbITaHWIA CTOMKM Ha cXXaTue B COOTBETCTBUM CA.2.3 UM NyTeM pacyeToB Ha OCHOBE UCMbITaHWi
06pasLoB KOPOTKMX CTOEK Ha coxxaTue (cM. A.2.1) npu yCn0oBKM, YTO OTCYTCTBYET NOTEPS YCTONYMBOCTN (HOPMbI
nonepeyHoro ceyeHuns (cm. 9.7.2).

PUCYHOK 25 — DKBUBANEHTHbIE KO3 MULMEHTbI PABHOMEPHbLIX MOMEHTHbIX HanpshxeHuid, nuct 1
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97.6.5 MN3rnb6 c oceBbIM pacTsXXEeHUEM
97.6.5.1 PactaxeHune
FopsyekaTaHble 31€MeHThI, paboTallime Ha pacTaXeHue, He06X0AMMO paccyMThiBaTb B COOTBETCTBUM
c [2 (n. 6.2.3).
XonogHoopMoOBaHHbIe 3eMeHThl, paboTalolwme Ha pacTsXeHne, HE0O6X0AUMO paccyMTbiBaTb B COOT-
BetcTBuM ¢ [3] (n. 6.1.2).
97.6.5.2 CoyeTaHuMe m3rnba c 0CEBbIM PaCTSHKEHMEM
Mpu coyeTaHnn n3rmba M 0CEBOr0 pPacTsAXeHUs HeobxoamMmMo obecneynTb BbIMOSIHEHWE C/eAYIOWEero yc-
nosus:
Ns - Myst+Mzsd oy (38)
J/c  M@RI NiRd
rge
MSd n NSd — pacyeTHble 3Ha4YeHUss MOMeHTa M pacTArMBarLLEr0 YCUNUs, a Takke yCloBUSA COMPOTUBAEHUSA
onpefeneHbl COOTBETCTBEHHO B 9.3.2. 1 97.6.5.1.
Ecnu cnocobHOCTb BOCNpPUHMMATL AelicTBUe u3rnbarowero MOMeHTa onpejeneHa HenuHeRHbIM pac-
4yeTOM, TO HE06X0AMMO MCNOMbL30BaTb POPMYNy B3aMMOLENCTBUSA, NPUBELEHHYIO B [2].

9.8 PacuyeT CTbIKOBbIX COEAMHEHWNIA CTOEK

CTbIKOBble COeMHEHUA CTOEK HEOOXOAMMO paccyuTbiBaTb NM60 aHaNUTUYECKMMKU mMeTogamu, nNMbo no
pesynbTatam UcnblTaHW B cooTBEeTCTBUM CA.2.11.

a) [na CTbIKOBbIX COE4MHEHMUIA AOMKHA 6biTb M3BECTHA KaK MUHUMYM MPOYHOCTb Hambonee cnaboro u3
COEAMHEHHbIX 3/1IEMEHTOB, NIM60 OHU AO/MKHbI O6bITb paccyMTaHbl COrlaCHO OCeBOMY ycunumio cxatua NSd u
n3rnbarouwero momeHta MjSd.

b) CTbiKOBble COeAMHEHUA AO/MKHbLI ObITb paccunTaHbl Tak, YTOObl Harpy3ku, oceBoe ycunue, gencraue
nonepeyHon cunbl U M3rnbarowmii MOMEHT MOXHO 6blI0 NMepeHecTn B IPPEKTUBHbIE YACTU MNOMNEPEYHOro
ceyeHus.
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c) Ecnu npu ucnbitaHuax (cm. A.2.11) XeCTKOCTb U MOMEHT COMPOTUBMNEHUA ABYX CTOEK, COeau-
HEHHbIX CTbIKOBbIM COEAUHEHUEM, PaBHbI UNK BOnbLUe XXEeCTKOCTU U MOMEHTY CONPOTUBIEHNA €AUHON
CTOWKM TaKOW >Xe ANWUHbLI, TO B CTAaTUMECKOM pacyeTe AONYCKAETCHA He YYUTbIBATb Hanuuue CTbIKOBOTO
coeanHeHus.

d) Ecnu npumeHeHne CTbIKOBOr0 COEAWHEHUS Bbi3bIBAET U3MEHEHME TOUKU NMPUIOXKEHUSA HArpy3ku, TO
Npu pacyete HeoOX0AUMO YHECTb COOTBETCTBYIOLLMIA IKCLIEHTpUCUTET M, ...

e) MNpu yyeTe LIapHUPHO-CTLIKOBOrO COeAUHEHUA B 0OLLEN MOAENU AONYCKAETCs1 NPOBEPATbL TONbKO OCe-
BYIO NPOYHOCTb U AEUCTBUE NONEPEIHON cunbl 6e3 npoBepku U3TMGHONW U KPYTUNLHOMN XKECTKOCTH.

CTbIKOBOE COEAUHEHUE PacCYMTLIBAIOT COMMAacHO:

Ney Meco + M, 50 <1, (39)
At [y My, /vy
rae
1 W, . nx
Mj,Sd = My,Sd +NSd [;— 1] ul Sln7 (40)
eff

% onpeaenserca B COOTBETCTBUMN C 9.7 .4;

A — nnowasab acheKTUBHOTO NONEPEYHOro ceveHusa Haunbonee cnaboro anNeMeHTa;

W, — 0CEBOW MOMEHT CONPOTUBNEHUSA 3EHEKTUBHOIO NONEPEYHOTO ceveHust Hanbonee cnaboro ane-
MeHTa npu n3rube;

X — PacCcTosiHNe Mexay Toukon u3rnba u CTbIKOBbIM COEAUHEHNEM UMW KPOHLUTEWHOM Banku;

{ — npuBeaeHHada ANuHa;

Asp— 4YKucTasn NNoLaab NONEepPevHOro CeYEHUs CTbIKOBOTO 3NEMEHTAa;

Msp— MOMEHT CONPOTUBIEHUA CTLIKOBOTO ANEMEHTA;

Mgcc — MOMEHT, BO3HUKAIOLLNIA B pe3ynbTaTe Hanuuusa aKCLIEHTPUCUTETOB.

3HayYeHUst BHYTPEHHUX YCUINUIA U MOMEHTOB A0MKHbI OpaTbca He meHee 10 % MoMeHTa Harpy3ku Hanbo-
nee cnaboro cedeHns oTHOCUTENLHO 06eunx oceli U 1,5 % HOMUHANBLHOM Harpy3kn Hambonee cnaboro ceveHus
B HanpasneHusx obeux oceil. Ecnu cTbikoBOE coeiMHEHUE SIBMSETCA LUAPHUPHBIM, TO NPU pacHeTax MOMEHT
OTHOCUTENbHO COOTBETCTBYLLUMX OCEN HE YYUTLIBAIOT.

9.9 Pacyet noanNATHUKOB

9.9.1 OCHOBHbIE NMONOXEHUA

Kaxxgas cToika gomkHa ObiTb MpUKpenneHa K NOANSATHUKY.

Mpu pacyetax HEOGXOAMMO MPOBOAUTL MPOBEPKY MPOYHOCTU MOANSITHUKOB, KOHTAKTHOTO AABNEHUA U
aHKepHbIx 6onToB.

Pac4yeT KOHTaKTHOro AaBNEHUA U NOANATHUKA MOXET NPOBOAUTLCA MO BO3AEWCTBUIO HOPMANbHOTO YCU-
nua. onyckaeTcs He Y4YUTbIBaTb BOSHUKAIOLLME MOMEHTbI.

MpuMmedvyaHune — CoeaunHeHWe NOANATHUKA C NOSIOM OBLIYHO NOLBEPraeTCs CXaTuio U U3rnby. Mpu 3ToM Koad-
DULINEHT XKEeCTKOCTU CoeANHEHNA Cy,,, ONPEAENSAETCs B COOTBETCTBIAN CA.2.7, BNUsHNE n3rnbaroLLiero MOMeHTa Npu 3ToMm
yXe y4yreHo. [Npu pacyeTax NMOANATHUKOB HeoOXOAWMO MPOBOAMUTL MPOBEPKY EWCTBUS TONMLKO BEPTUKaNbHOrO yCUnus
cxaTtus.

9.9.2 3dhpekTMBHAA Nnowanb NOANATHUKOB Ay

Mpu pacyete noagnsTHUKA Nog AENCTBMEM OCEBON CUMbl, AENCTBYIOLLEN BEPTUKANBHO, BIMSIHUE BO3-
HUKaIOLLIMX MOMEHTOB HE YYUTLIBAETCA, AaBrneHne Ha apPEeKTUBHYIO NnoLaab NOANATHUKA pacnpeaensercs
paBHOMEpPHO. Ha pucyHke 26 ahbdheKTMBHAA NNoLaab 3aTEMHEHA.

{ f 41)
e=t, |—=,

b 3,}

roe

tp, — TONWMHA NOAMATHUKA,

fy — npeaen Teky4ecTu Mmarepuana noansATHUKA;

G- — pacyeTHasd NPOYHOCTbL Marepuarna nona ans KOHTaKTHOro gasneHus (cum. 9.10).
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S E, I

e — paccTosHue, onpegenstolee adeKTUBHYLO NMoLab NoANATHUKA

PucyHok 26 — OdpdpekTrBHaA nnolladb ANA pacyeTa NofnATHUKa

B Tex cnyyasix, korga pacCTosiHue OT NOBEPXHOCTU CTOMKM A0 Kpasi NOANSATHMKA MEHbLLE €, HeoBXxo0auMO
MCMONb30BaTh NOHWKEHHOE 3HAYEHNE €, PAaBHOE PACCTOSAHWIO OT CTOMKM A0 Kpas NoANATHUKA.

PacueTHoe cxumarollee yeunue oT CTORKN Ha yPOBHE NOANATHUKA Vg, AOMKHO YAOBNETBOPATL COOT-
HOLLIEHUIO:

Ve, <fA (42)

bas
rae Ay, — 9apdekTuBHaA nnouiaab NOANATHUKA B COOTBETCTBUM C PUCYHKOM 26;
fj — onpegensietca B cootBetcTBum ¢ 9.10.1.

9.10 MaTepuanbl nona

9.10.1 BeTOHHbIE NOonbl
Mpu pacyeTe NOANSTHUKA NPOYHOCTL OETOHA ANA onpeaeneHnst KOHTAKTHOrO A4aBreHus 1; MOXeET 6a3u-
pOBaTLCA Ha NPOYHOCTK fy TaKUM 06PA3OM, YTO:

f, = 2,5f°—k, (43)

e Ym
fo — NPOYHOCTL Ha cXaTue ana 6eToHa;
Ym = 1,5 (HaCTHbIA KOIPDULMEHT HALEXHOCTM N0 MaTepuany aAnsa 6eToHa).

B Ttex cnyyasix, korga mapka 6eToHa, U3 KOTOPOro U3roTOBMEHbI NOMbl, HEU3BECTHA, HEOBXOAMMO UC-
nonb30BaTthb Knacc npoyHoctu 20/25 B coorBeTcTBMM ¢ [10], AnNA KOTOPOro:

foy = 20 HiMM2.

Ona onpeaenennsa akTMYeckon NPOYHOCTU BETOHa 40MNyCKaeTcsi NpoBeAeHUe AOMONHUTENBHbIX UC-
NbITAHWUNA.

9.10.2 Monbl Ha OCHOBEe OMTYMHbIX MaTepuarioB

3HaueHuss AonyCTUMOro J0NrOCPOYHOTO HaNPSXKEHUA f, ANA NOMOB Ha OCHOBE BUTYMHbLIX MaTepu-
anoB npuBeaeHbl B Tabnuue 9. [Ina kaxaoro marepuana npuBoauTca ABa 3HavyeHus. Heobxoaumo wmc-
nonb30BaTb HaMMEHbLUEE U3 ABYX, €CNM MaTepuan He MOXET ObiTb UAEHTUMUUUPOBAH HaAnexalmm
o6pasom. B crniyyae TOUHOro onpegeneHusa napaMeTpoB MaTepuana onyckaeTcsa ucnonb3osatb Gonbuiee
3HaYeHue.

B Tex cnyyasix, korga mapka maTtepuana, u3 KoToporo U3roToBrneHbl NOsbl, U3BECTHA AOCTOBEPHO, A0-

nycKaeTca ncnonb3oBaTtb OonbluMe 3HaYeHus AONyCTUMOIo AONroCpo4HOro Hanps>KeHus fC'
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COOTHOLLEHWE Mexay pacyeTHbIM HanpsXKeHMeM ANA NPeaenbHOr0 COCTOSHUA HeCyLel CnoCoOBHOCTH i;
U JOMYCTUMbIM 4OMFOCPOYHBLIM HAMPSHKEHNEM f, BLITNAAMT crieayowmmM obpasom:

f, =151, (44)
,D,aHHbIe, YKa3aHHble B Ta6nmu,e 9, OTHOCATCA K A0NYCTUMOMY KOHTAKTHOMY AaBnEeHU0 Ha NOBEPXHOCTU
nona un npegHasHa4eHbl Anda Ucrnonb3oBaHUA Npu pacyeTe NoanATHUKOB.

Ons no60oro Tuna nonos Ha 0CHOBE GUTYMHbIX Marepuanos CoeaUHEHWE NOANATHMKA C NONOM HeoBXo-
JUMO paccmaTpuBaTh Kak LIapHUPHOE.

MpumevyaHne — KOHCTPYKLMA Nona BOCIPUHUMAET HarpysKky oT MOAMSTHWKA BCEMM CYLLECTBYHOLLMMU CIOSMU.

Ta6nuya 9— [onycTUMble KOHTaKTHble AaBMNeHUs Asi NOMNOB Ha OCHOBE BUTYMHLIX MaTepuarnos

Tvn nona for H/mm2
Mpynna BepxHuit cnoi HuxHee sHaveHne | BepxHee sHaveHue
CTaHpapTHbIA acdansrobeToH 0,3 0,8
ActhansrobeToH

€ NnonmMMepMoanPULUPOBaHHBIM 0,3 0,8
[ops4nii CBSA3YIOLLMM pacTBOPOM
BUTYMUHU3UPOBAHHBIA
acdpanst OpeHupytoLmnii achansro6eToH,

oboraLleHHbIi NeckoM/LieMeHTHLIM 0,3 0,8
pacTBopoMm
LLle6eHO4YHO-MacTUYHasA cMechb 0,3 0,8
AcansroBas aMynbeus +
AcdansToBas amMynbcus LEMEHT + 3anonHUTENb 0,3 4,0
XonogHelih acdanst OTKpbITasn CTPYKTYpa, 0.3 _
Ha ocHoBe 6uTyMa HEBLICOKas YCTONYMBOCTb '
TepMononacTUYHbIiA

AcdhansToBas MacTuka A S—_ 0,3

Mpumevanune 1— 3Ha4yeHUA, NpusefeHHbIe B Tabnuue 9, OTHOCATCA K BEPXHEW NOBEPXHOCTU U AeACTBUTENb-
Hbl AN Temnepatyp Huxe 25 °C Ha ypoBHe nona.

MpumeuaHune 2— Mcnonb3oBaTb HWKHEe 3HaYeHUE f, MpU OTCYTCTBUM BO3MOXHOCTW ONPeAenuTL Matepuan
nona. HeobxoAUMo 1cnonb3oBaTh BepxHee 3Ha4YeHe f, NpK M3BECTHOM MaTepuare nona.

9.10.3 Npoume maTepuansi nona

B cnyyae npuMeHeHUA NonoB u3 Apyrux marepuanoB HEOOXOAUMO MONb30BATLCA PEKOMEHAALMAMM
nocTaBLLMKa Marepuana nomna ¢ y4eToM NPOYHOCTU Ha pasaaBnuBaHue. Mpu oueHke HOPMAaTUBHOW MPOYHO-
CTu marepuana HeoOXoAuMO yaenuTb AOSHKHOE BHUMAHME BO3MOXXHOMY NOSIBAEHUIO NON3YYECTU U BAUAHWIO
Temnepartyp Ha noseaeHue marepuana. HeobxoaumMo Takke yaensartb BHUMaHMe BCEM CROsIM NONa, XxapakTe-
PUCTUKM KOTOPBLIX MOTYT NOBNMUATL HA NOBEAEHUE NOANATHUKA.

9.10.4 Pacuert KkpenneHUsa cTensnaxen kK nony

PacuyeTHble yeunusa B KpenneHnsax K Nofy JorkHbI ObiTb paccuuMTaHbl ¢ y4eTOM Haubonee HeGnaronpu-
ATHOTO COYETAHUSI HArPYy30K B NPEAENbHOM COCTOSIHUM HECYLLEW CMOCOBHOCTHU, a aHKepHble GoNTbl 40KHbI
ObITb paccuuTaHbl B COOTBETCTBUM C [11].

Kaxxaoe kpenneHue CTOWkM K Nony AOSMKHO BOCMPUHMMATL HOPMAaTUBHOE ycunue B pasmepe 3 kH Ha
BbipbiBaHue (pactsokeHue) u 5 kH Ha casur (cpes).

MpumevyaHune —[Ana KpenneHns cTennaxeii K nony cyliecTBEHHbIMW SBASAIOTCA crneayowme napameTpbl:

a) TonLmHa Hecyllero 6eTOHHOro Nona (4ONONMHUTENbHLIA BolpaBHUBAOLWMIA BEPXHUWIA O Ha NPOYMHOCTL Kpense-
HUA He BNUSET),

b) kauecTBO 6eTOHZ?;

C) UHTEHCUBHOCTb apMUPOBaHNA B BEpXHei YacTn 6ETOHHO| NnuTh;

d) HaxoxeHne MecTa KpenneHus K Nony B CXXaToi UK pacTAHYTON 30He GETOHHON NNUTHI;

€) paccTosiHne MeXly TO4KaMun KpenneHus,

f) paccTosiHMe MexXay MECTOM KpenneHns u Kpaem 6EeTOHHOW NuTHI;

g) pasHuLja Mexay pasmepoMm OTBEPCTUS B ONOPHON NIUTE U ANAMETPOM aHKepHoro 6onTa.
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Mpu pasmeLyeHum GETOHHON NNUTLI HENOCPEACTBEHHO HA 3EMASSHOM OCHOBaHUM (NON NO FPYHTY) BEpX-
HASA YacTb TaKOW NAMTLI paCCMaTPUBAETCA KaK CxaTas.

9.11 Pacuyet MexpamHbIx CBsi3en

B ABOIiHbIX pagax crennaxen HeobxoaumMo 06ecneunTb Kak MMHUMYM ABE MEXPaMHble CBA3U MeXay
KaXxgoi napon COCeaHUX CTOEK (CM. pUCYHOK 2). OHM AOMmKHbI pasMeLaTbCca B y3nax KpenneHus packocoB
pam u BbITb paccTaBnEHbl KAk MOXHO AanbLue Apyr oT apyra. [pu HanMuMKn CTLIKOBOTO COEAUHEHUSA HEObXO-
AnMO 06ecneynTb YCTaHOBKY AOMNOMHUTENBHOW MEXPaMHOI CBsi3u. Kak NnpaBuno, HUKHASA MEXPaMHas CBS3b
JOmMmKHA pacnonaraTtbCs Ha YPOBHE HWKHETO y3ra packOCHOW CMCTEMbI Pambl.

Kaxxgas MexpamHas CBsi3b J0SDKHA BblePXUBATL FOPUOHTANBHYIO HArpy3Ky, 9KBUBANEHTHYIO Harpyske
npu pasMeLLeHum rpysa.

PacyeT MexpamHbIX CBA3EN JOSDKEH YYUThIBATL AENCTBYIOLLME, B TOM YUCNE CRyvaliHble, YCUnus.

10 CtaTuyeckui pacuer crennaxen

10.1 OCHOBHbIE NOSIOXEHUA

10.1.1 OCHOBHbI€ NOSIOXKEHUA

Pacuet crennaxen cnegyetr npoBoAMTL B ABa 3Tana. Ha nepBom 3tane npoBOAAT CTaTUYECKUI pac-
YeT KOHCTPYKLUMM B LiENsiX ONpeeneHus pacnpeaeneHusa BHYTPEHHUX YCUMUIA u nepemeLteHnin. Ha BTopom
arane HeobxoaMMO OCYLLUECTBNATb MPOBEPKY NPOYHOCTH, XKECTKOCTU M YCTONYUBOCTHU OTAENbHBIX 3NEMEHTOB
KOHCTPYKLMM (Ha HanW4me B HUX JOCTATOYHOIO CONPOTUBIIEHUS) B NPeAeribHOM COCTOSIHUM HECYLUEel Cnocoo-
HOCTU U BO U3BeXaHWe pa3BuTMS HeAO0NYCTUMbIX AedbopMauunin B NpeaenbHOM COCTOSAHUM SKCniyaTauuoOHHON
NPUrogHOCTH.

[ns cTatn4yeckoro pacyera He0OX0AMMO UCNOMNL30BATb LIEHTP TAXKECTU NOMEPEYHOro ceyeHusn 6pyTTo
Unu pegyuupoBaHHOTO NONEPEYHOrO CEYEHUs, FEOMETPUYECKMEe CBOMCTBA KOTOPLIX UCNOMb3YIOTCA B Aanb-
HenLweM.

ManneTHble cTenna)w 06bIMHO U3rOTaBNUMBAIOT U3 XONOAHOMOPMOBAHHLIX Npodunei. [ina crennaxen
UCNOMb3YIOT NUHENHbIE METOABLI CTAaTUYECKOro pacyeta. Mpu 3TOM B pacyeTax CoeiMHEeHN A0MYyCKaeTCAa y4u-
TbIBaTb WX HEMMHENHOE NOBEAEHNE NPU YCNOBUM, UTO UCMIONb3yeMas HENUHENHAA XapakTepUCTMKka OCHOBaHa
Ha pesynkTaTax UCMbITAHUIA, KOTOPbIE UMEIOT COOTBETCTBYIOLLMI AUANA30H YroB NOBOPOTA.

Takke JonycKaeTcs UCNONb30BaTh PU3NYECKN HENMHENHDBINA PACHET, ECNKU CEYEHURA, B KOTOPLIX Habnio-
Jaiotcsa nnactuyeckue gedopMmanum, yaoBreTBOPAIOT KpUTEPUAM, U3NOXKEHHBIM B [2] ¥ [3] ANA HENUHENHOTO
pacyeTa, a Takke ycnoBussMm AONroBe4HOCTU.

10.1.2 NnockocTHOWU aHanu3

ManneTHblii cTennax npeacraBnsieT coboi NPOCTPAHCTBEHHYIO KOHCTPYKUMIO, ANA YNPOLEHUS CTa-
TUYECKOT0 pacuyeTa KOTOpOM AOMNycKaeTcsl paccMaTpuBaTh CTENNax kak Habop NNOCKMX pam, pacnono-
XEHHbIX B BEPTUKANbHbIX NIIOCKOCTAX NapannensHo U NepneHAnKYNApHO NPpoxoaaM, a Takke B ropusoH-
TanbHON NSIOCKOCTU, KAXKAYIO U3 KOTOPLIX paCCMaTPUBAIOT Kak He3aBUCUMbIN (DYHKLUMOHANBHLIN NEMEHT.
JonyckaeTcs He yunTbiBaTb HECOBEPLUEHCTBA OAHOM NAOCKOCTU NPU NPOBEAEHUU CTaTUHECKOro pacyera
apyron nnockoctu. Mpu 3TOM Npu pacvete aneMeHTa Heo6x0AUMO y4eCTb BO3AEWCTBUA B OAHOIW NNOCKO-
CTU, BAMSAIOLLUE HA NOBEAEHME B APYIOi C UCMONb30BAHUEM COOTBETCTBYIOLLUX YPaBHEHUN B3auMoaEN-
CTBUSA.

Pacuet moxert ObiTb OCHOBaH HA NOAPOBHOM NPOCTPAHCTBEHHOM aHanu3e B cootBeTcTBuu ¢ 10.1.3.

[aHHbIi pasgen pacnpoCTPaHSIETCs Kak Ha CTENMaXum ¢ KPeCTOBbIMU PACKOCAMM XKECTKOCTU, TaK U Ha
ctennaxu 6e3 Takmx packocoB B COOTBETCTBMM € 5.1.2 1 5.1.3.

10.1.3 YcoBepleHCTBOBaHHbIN NPOCTPAHCTBEHHbIN aHANU3

CTaTuyeckuin aHanu3 JommkeH 6a3mpoBaTbCsl Ha NOAPOGHOM NPOCTPAHCTBEHHOM KOHEYHOJNIEMEHTHOM
HEeNWHENHOM aHanuse, NOMHOCTLIO YYUTHLIBAIOLLEM BCEe TpeGoBaHUA HacToAwero craHaapra. Mcnonbsyemas
MEeToAuMKa AOSMKHA COOTBETCTBOBATH [2] [N. 5.3.2 (11)].

AHanus cnegyert NpoBOAUTL NO CREAYIOLMM NapameTpam:

a) O6Wwum HecoBepLLEHCTBAM KaK B X-, Tak U B Y-HanpaBneHuu.

b) HecoeplueHcTBaM aneMeHTa (M3HA4YanNbHO U3OTHYTbIE 3NEMEHTbI) AOMKHbI COOTBETCTBOBATL YKa-
3aHHbIM B [2] [n. 5.3.2 (11)]. Mpwn onpeaeneHn KpUBOH NPOAONLHOMO U3rMba nNo pesynsraram UCTILITaHuN (B CO-
OTBETCTBUU C A.2.3), 3HaYEHNE o 1 [IOIDKHO ONPeAensTbCA MO KPUBOW, anNPOKCUMMPYIOLLEN pesynbrarbl Uc-
NbITAHWNA.
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C) 3KCUEHTpucuTETaM B COEANHEHMSAX (MPU HEOBXOAUMOCTH).

d) MoTepe ycTONUMBOCTM (POPMbI CEYEHUS.

e) M3rubHO-KpyTUNBHOW NOTEPU YCTOMYMBOCTU B1IEMEHTOB.

f) BosgencTeuio aennaHaumMu npu KPyTUNLHOW OOPME NOTEPU YCTOMYUBOCTU, KPYHEHUUN U IKCLEHTPU-
cuTeTa ueHTpa usrmnba.

[Mpu YTOYHEHHOM pacyeTe He yYuTbIBAETCA MECTHas NoTeps YCTOMYMBOCTU SfIEMEHTA, T. €. NOHWXKalo-
LM KO3IPPULMEHT v = 1 (N0 HaNPsHKEHUAM NOTEPU YCTOMYUBOCTH).

10.2 Mpouenypa pacyeta

10.2.1 Bo3gencTBusA

10.2.1.1 OCHOBHbIE NOMNOXEHUA

PacyeT KOHCTpYKUUK CTennaxen npoBoasT C y4eTOM BO3AENCTBUM, ONMCaHHbIX B pasaene 6.

10.2.1.2 PacyeTHble 3Ha4YeHus

PacuyeTHOe 3HauyeHne BO3AEWCTBMA KakK B NpeaesibHOM COCTOSIHUM HecyLlel cnocoBGHOCTH, Tak W npe-
[AeNbHOM COCTOSIHUM 9KCMIyaTauuoHHON NPUrogHOCTU SOMXKHO ObiTb NONYyYEHO NyTEM YMHOXEHUsi BO3den-
CTBUI HA KOSPPULMEHTBI HArPy3KK, yKkaszaHHble B 7.4, U KOSPDULNEHTLI COYETaHUA, YKasaHHble B 7.2 u 7.3.

10.2.2 Anroputm pacyeta

10.2.2.1 OCHOBHbIE NONOXXEHUSA

AHanus crennaxemn AOrKeH NPOBOAMTLCA CHa4Yana B X-HanpasneHuu, a 3ateM B Y-HanpasneHuu. MNpu
pacyeTe CTOeK younus, nony4yaemble B pe3ynsrate NpoBefeHUs ABYX AaHHbIX aHANU30B, A0SHkHbI ObiTb 06b-
€MHEHbl C NOMOLLBIO POpPMY” B3aUMOAEUCTBUSA, MPMBEAEHHbIX B 9.7. [poune anemeHThbl cneayet pacCuunTbl-
BaTb HA OCHOBE aHanu3a pambl B Kakon-nmbo 3 nnockocTen.

MpuMedaHune — PacqeT CToeK NogpasyMeBaeT COMETaHUE OCEBOIN Harpy3ku (BKNoHaroLLell Harpy3ky oT XpaHu-
MbIX MaTepuasioB 1 yBenM4uBatoLLyoca 3a cHeT NoGbIX 4ONONHUTENBHLIX 0CEBLIX HArpy3oK) ¢ n3rnbaroLmMmm MOMEHTaMm
OTHOCUTENBHO 00enx oceil cedeHusi. B cOOTBETCTBUM C 5.3.2 OTKNOHEHUS OT BepTUKaSIbHOW NNOCKOCTU U Harpysku npu
pasMeLLeHNn MOryT YYUTLIBATECH B OAHOM HanpaBNeHun O4HOBPEMEHHO.

10.2.2.2 KomBrHauum Harpy3oKk ans aHanusa B X-HanpasneHuu

KoHcTpykuusa aomkHa 6biTh paccuMtaHa B X-HanpasneHuu Npu 4eiCTBUM Crieaytowmx KOMOGUHUPOBaH-
HbIX Harpy3o0K:

a) COOCTBEHHbIN BEC KOHCTPYKLMK, BKITIOYAA NOCTOAHHbLIE HArpy3KMu;

b) BpemeHHas Harpy3ka OT LTabenupyloLen TEXHUKMN;

C) BpPEMEHHas Harpy3ka Ha nepexofbl Unu Nonbl;

d) BO3aeNncTBuUs, BO3HUKAIOLME BCNEACTBUE HECOBEPLUEHCTB B X-HanpaBneHuu;

€) BpeMeHHas Harpy3ka oT XpaHUMbIX MaTepunanos. MNpu yuete BpEMEeHHON Harpy3ku OoT XpaHUMbIX Ma-
TepuanoB HeobBXoAMMO PaccMOTpeTb HaUMeHee BNaronPUATHYIO CXEMY HArpy>XeHUs AnA KaXxaoro u3 cneay-
IOLLUX KPUTEPUEB:

- 00wan ycTonumBoCTb B X-HanNpaBneHuu;

- n3rmb u noteps yCToM4UBOCTM CTOEK;

- nporu6bl 6anok u uarnbatoLme MOMEHTLI CepeanHbl NPONeTa;

- MOMEHTbI B coeluHeHusAX 6anok co cTonkamu.

Insa oueHkn obuiei yCTOM4YMBOCTU B X-HanpaBneHun HeobGxoaumMo paccmaTpuBaTh MOMHOCTLIO Harpy-
YKEHHYIO KOHCTPYKLMIO C BO3AENCTBUSIMM, BO3HUKAIOLMMK BCIEACTBUE HECOBEPLLEHCTB, KaK yka3aHo B 5.3.

Mpu pacuete cToek HEOOX0AUMMO paccmaTpuBaTtbh Cry4al MOMHOrO HarpyXeHusl, a TaKke criyyan Ha-
rpy><eHus1 No NpUBEIEHHbLIM HWXE cxemam. Mpu pacyeTax cTennaxa MOXeT ObiTb 4OCTATOYHO PACCMOTPEHUS
CXEMbI HArpy>keHUs B BUAE NOMHOCTLIO HArPY>XEHHON KOHCTPYKLUK, 3@ UCKITIOYEHUEM OJHON HEHAarpy>XeHHOW
napbl 6anok B cpefiHen YacTu KOHCTPYKLUMU CTenNaxa Ha HUXKHEM YpOBHe (CM. PUCYHOK 27a). B ctennaxax ¢
KPECTOBbIMW PackoCaMM XXeCTKOCTM HeoOX0AUMO PACCMOTPETb CXEMY HArpy>KEHUS1, BbI3bIBAIOLLYIO KPUBU3HY
CTOEK B OHOM HanpaBnEeHUMU, KaK NOKA3aHO Ha pUCyHke 27b.

MpumeyaHue 1—Tpn HaxoxaeHUN HUXKHel Gankn GNU3KO K YPOBHIO Moria Heo6XoAMMO pacCMOTPETL BapnaHT
CXEMbl Harpy>eHusi B COOTBETCTBUU C PUCYHKOM 27C.

MpuMeyaHue 2 — [JaHHblii aHaNU3 3aBbILIAET OCHOBHLIE OCEBLIE Harpy3ku U UarubatoLLme MOMEHTLI, AeNCTBY-
loLL1e Ha CTOWKM B X-HanpasneHun. [lonyckaeTca NPUMEHATb NUHEWHBIA aHanus Ana pacyeTa BapuaHToB CXeM Harpyxe-
HUS B TeX cny4Yasix, Korja faHHble pesynsraThl COYETaloTeA ¢ pesynsratamu HEMMHENHOro aHanusa npu yCnoBuKu NOHOMO
Harpy>xeHwusi.
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27a — PacuyeTHada cxema HarpyxeHus
cTennaxa 6es KPecToBbIX PacKkocoB
XKeCTKOCTU

27b — PacuyeTHasa cxema HarpyxeHus
cTennaxa ¢ KpecToBbIMU packocamu
XECTKOCTU

PucyHok 27¢ — [JononHuteneHasa cxemMa
Harpy>xeHus Mpu HaxoXaeHUun HUXHe
Ganku Bosne ypoBHA nona

PucyHok 27 — CxeMbl Harpy»XeHusa ansa pacyeTa B X-HanpasneHuu
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10.2.2.3 CoyeTaHus Harpy3ok Ansg pacyera B Y-HanpasneHum

KoHCTpyKUumMsi fomkHa BbITb paccyutaHa B Y-HanpasneHuu AnA Cnegyowwmx komouHauuii Harpy3sox.

a) COOCTBEHHbIN BEC KOHCTPYKLIMM, BKIOYAs MOCTOSIHHbIE Harpy3Ku;

b) BpemMeHHana Harpyska oT XxpaHuMbIX Marepuanos,

C) BPEMEHHAasi Harpy3ka Ha nepexoabl UMW Nonbl;

d) BpeMeHHas Harpy3ka oT wwrabenupyoLwen TeXHUKU (Hanpumep, Harpysku npu pasMeLleHun B cooT-
BeTcTBuM ¢ 6.3.3 1 6.3.4);

€) BO34eNCTBUSA, BO3HUKAIOLLME BCNEACTBME HECOBEPLUEHCTB B Y-HanpaBneHuu.

MpumMevyaHne 1 — PaccMOTpeHWe CXEM HarpyXeHus Ans faHHbIX COMETaHui Harpy3ok He TpebyeTcs.
MpuMedvyaHne 2—Harpysku oT WTabenupyoLeii TEXHUKN 0BbIMHO BO3HUKAIOT MO MOPU3OHTaNU B Y-HanpasneHuu.
MpumedvaHune 3—/[laHHblil aHanW3 3aBbILLAET U3rnbaroLLue MOMEHTLI U BTOPUYHbLIE OCEBLIE Harpy3ku B CTORKaX.

10.2.2.4 JonyCTUMbIE OTKIMIOHEHUS OT BEPTUKAMbHOW NIOCKOCTU B X-HanpasneHuu

Insi KOHCTPYKUMU BbICOTOW h OTKMOHEHWE OT BEepTMKAanbHOW NMOCKOCTW MOMHOCTbIO HarpyXeHHoro
cTennaxa ¢ y4eToM BO34eiCTBMI, BOSHUKAIOLUX BCMeACTBUE HECOBEPLUEHCTB, YKa3aHHbIX B 5.3 (HO He Ha-
rPYy30K Mpu pasMeLleHun, ykasaHHbix B 6.3.4.3), AOMKHO ObiTb MEHbLUE, YEM AOMNYCTUMbIE OTKIMOHEHUS OT
BEPTUKANbHOW NAOCKOCTM ANA NPeaenbHOro COCTOAHMSA 3KCnnyaTauuoHHOW NpUroaHOCTU, ornpeaeneHHoro
B 11.2.

Mpu HEOBX0AMMOCTK NPOBEAEHUA Knaccudukauum pam B cootBeTcTBUM ¢ 10.3.3 B pacdeTe Heobxoau-
MO YYUTbIBaTb HENIMHENHbIE 3P PeKThI.

10.2.3 Pacyet cTennaxen ¢ KpeCToBbIMU packocamm U 6e3 HUx B X-HanpasreHuun

YCTOWYUBOCTb B X-HanpaBneHun J0mkHa OblTb NOATBEMKAESHA PacyeTOM, y4UTbIBAIOWMM cneayioLme
dakTopbl:

a) pecrabunusmpyloLlee BO3eNCTBUE OCEBbIX CXUMAIOLLMX HArpy30K HA CTOMKM (FEOMETPUYECcKasn He-
TNIMHENHOCTD);

b) MOMEHTHO-NOBOPOTHLIE XapakTEPUCTUKN COEANHEHUA Banku cO CTONKON;

C) MOMEHTHO-MOBOPOTHbLIE XapaKTePUCTUKU COEAUHEHUS CTOMKM CTenmnaxa ¢ nonom;

d) »XECTKOCTb PaCKOCHOM CUCTEMBI U Y3ITOB Pambl K AENCTBUIO NONEPEYHON CUTbI;

€) MOMEHTHO-NOBOPOTHBIE XapaKTEPUCTUKN CTLIKOBbLIX COEANHEHUIN CTOEK;

f) BO3aencTBuA, BOZHUKAIOWMUE B pe3ynbTaTe Hanu4ua HecoOBepLUEHCTB B X-HanpaBneHuu, Kak ykasa-
HO B 5.3.

>KeCTKOCTb packOCHON CUCTEMBI U Y3N10B pambl NPpU AENCTBUN NONEPEYHON CUIbl HE0OX0AUMO onpese-
NATb NyTEM NPOBEAEHUSA UCTILITAHUA, AaHANOTMYHOro ONUCAHHOMY B A.2.8, NOCKOMNbKY JaHHOE 3HaYeHue pac-
CUMUTaTb 3aTPYAHUTENBHO.

MpumeyaHue 1—Packockl pambl 06ecnevnBatoT ONONHUTENBHBIE OCEBbIE YCUITUSA B CMEXHbIX CTONKax pambl,
KOTOpble [OMKHbI paccMaTpuUBaThLCS NpU pacdeTe AaHHbIX 3NEMEHTOB.

MpumeyaHune 2 — MOpU3OHTanNbHBIE KPECTOBLIE PACKOCHI XECTKOCTU TakKe NepefaloT ropu3oHTarbHble Ha-
rPy3Kn B X-HanpaBrieHn B MMOCKOCTb BEPTUKASIbHOMO KPpEeCTOBOrO packoca XKeCTKOCTW W TakuM obpasoM obecneunBator
DONONHUTENBHOE OCEBOE YCUITME Ha COCEAHUE CTOWKM, KOTOPOe HEOGXOAUMO YHUTLIBATL NPU pacyeTe AaHHbLIX NIEMEHTOB.

MpumeyaHune 3 — OnucaHHblE B NMPUMEYaHUAX 1 U 2 BapuaHTbl y4uTbIBaloTCs, obecrnevnBas BO3MOXHOCTb
paMbl C KPeCTOBLIMU pacKocaMm XKECTKOCTU (hYHKLMOHWPOBATL B Ka4eCTBE BEPTUKANBHOrO packoca XeCTKOCTH.

NMpumMmevyaHune 4 — Crennaxu MOryT NpUKpenNATLCA B X-HanpaBneHun K anemeHTam CTPOUTENbHbLIX KOHCTPYK-
Luii 30aHUiA M coopyxeHuid (cM. 7.7). B TakoM criyuyae npu pacvete HeobxoaUMO yuUTLIBaTL YCUITUE U XKECTKOCTb coefun-
HUTENbHBIX SNIEMEHTOB U AMEMEHTOB CTPOUTENBLHBIX KOHCTPYKLUIA 34aHUA U COOPYXEHUNA.

MpumeyaHue 5 — lpK UCMONB3OBAHUK PaACYETHLIX CXEM, MOKasaHHbIX Ha pUcyHKax 28, 29, usrnbaiowme Mo-
MEHTLI B KPOHLUTENHaX 1 Topuax 6anok 4omnyckaeTcs KOppeKTUpoBaThb C yHETOM TOMWMUHLI CTOEK.

TWUNOBbIE paCcYETHbLIE CXEeMbl MOKA3aHbl HA PUCYHKaxX 28 u 29.
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28a — Crtennax 6e3 KpeCTOBbIX PaCKOCOB XeCTKOCTH, 28b — OKBMBaArieHTHaa cUCTeMa HarpyxeHus
VMEIOLLUIA NCXOLHOE OTKIMOHEHWE AnA cTennaxa 6e3 KPecToBbIX PACKOCOB XKEeCTKOCTH
OT BEPTUKAIBHOW NIOCKOCTM ¢

PUCYHOK 28 — PacyeTHas cxemMa KOHCTPYKLMK cTennaxa 6e3 KpecTOBLIX PacKOCOB XeCTKOCTU
ANS OLEHKN YCTOWYMBOCTM B X-HanpaBneHnm

Ynpyeas cbBsg3b Ynpyesas cbBs3b

Hs
Hs

H4
H4

H3
H3

H2
H2

H1
H1

L L L L

29a — CTennax ¢ KpecToBbIMU packocamMu XeCTKOCTH, 29b — OKBMBaNeHTHaA cUCTeMa HarpyXeHua anda ctennaxa ¢
MUMEIOLMIA UCXOAHOE OTKMOHEHME OT BEPTUKanbHON KpeCToBbIMW packocamm XeCTKOCTH
MroCKOCTU ¢

PucyHok 29 — Pac4eTHasa cxema KOHCTPYKLMK CTeNnaxa ¢ KpecToBbIMU packocamu XeCTKOCTU
ANA OLeHKM yCTOMYMBOCTU B X-HanpaBneHun

10.2.4 MOMEHTHO-NOBOPOTHbIE XapPaKTEPUCTUKU KPOHIITEMHOB 6anok

MOMEHTHO-NOBOPOTHbIE XapakTePUCTUKN KPOHLLTEMHOB Danku B COEAMHEHUN CO CTOMKOW AOIMKHbI onpe-
AenaTbCA KaK pacYeTHbIE 3HAYEHUSA KECTKOCTUM U MOMEHTa CONPOTUBNEHUS NYyTEM NPOBEAEHUA UCTbITAHWUI B
COOTBETCTBUU CA.2.4.
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10.2.5 MOMEHTHO-NOBOPOTHbIE XapPaKTepPUCTUKKN y3ra KpenneHusa

CTOeK K nony

>KeCTKOCTb y3na KpenneHus CToek K nony MOXHO paccMaTpuBaTh Kak XXECTKOCTb COeAUHEHus, paboTa-
IoLLIEero Ha uarub.

Ons cToek ¢ Topuamu, NEPNEHAMKYNSAPHBIMU OCU CTONKK, XKECTKOCTb COEAMHEHUS CTOWKU C MOJIOM MO-
YKET NPUHUMATBLCA Kak Ely/h,

rae
Ely — n3rnGHas XeCcTKOCTb CTOWKM B X-HanpaBneHum (OTHOCUTENLHO ocu Y);
h  — BblcOTa NEPBOro ypoBHA Oanku ¢ MUHUMArbHLIM 3Ha4YeHUEM 1 M.

PacueT npoduns CTOMku 1 NOANATHUKA AOIMKEH 3aBUCETb OT BHYTPEHHMX YCUIUI, NOSTYYEHHbLIX B X0A€
CTaTM4€eCKOro pacyeTa.

Mpu MCnonb30BaHWM GOMbLUErO0 3HAYEHUA KECTKOCTU y3na KpEensnieHusi CTOEK K Nomy B pacyete OHO
JOIMKHO ObITb ONPEeAEneHo 9KCnepMMeHTarnbHbIM NyTeM (B COOTBETCTBMU C A.2.7) C OCEBOI HArpy3kon, cooT-
BETCTBYIOLLEN NPeAernbHOMY COCTOSIHUIO HECYLLE CMOCOOHOCTU PACCUMTLIBAEMOWN KOHCTPYKLIUW.

JonyckaeTca ucnonb3oeath OoMnbLIee KONMYECTBO BAPUAHTOB XKECTKOCTM M MPOYHOCTM C OCEBOM HArpy3KoMn.

HeobxoanMmo NpoBOAMTE MPOBEPKY PACYETOB, KOTOPAsi YYMTLIBAET BapUaHTbl NPOYHOCTU M XKECTKOCTU
y3ma KpenneHus CTOEK K Moy B COOTBETCTBUM C BApMAHTaMU OCEBOW HArpysku.

10.3 PacueT cTennaxei ¢ KpeCTOBbLIMU PACKOCAMM XKECTKOCTU U 6e3 HUX B Y-HanpaBneHuun

10.3.1 OCHOBHbI€ NOSIOXKEHUA

YCTOMYMBOCTL CTENnaxa B Y-HanpaBfneHun A0SHKHA ObiTb MOATBEPXAEHA pacHeToM, YYMTbIBAIOLMM
cneayiowme )akTopsbl:

a) >KECTKOCTb PaCKOCHOM CUCTEMBI U Y3M0B pambl K AENCTBUIO NONEPEYHON CUIbl (3HAYEHUe onpeaens-
0T SKCNEPUMEHTAamNbHbIM MYTEM B COOTBETCTBUU C A.2.8);

b) MOMEHTHO-NOBOPOTHLIE XapPaKTEPUCTUKU CTLIKOBLIX COEAUHEHUN CTOEK;

C) Harpysku, cosgaBaemMble LUTabenupyloLen TEXHUKOMN;

d) MOMEHTHO-MOBOPOTHBLIE XapPaKTEPUCTUKU COEAUHEHUA CTOMKN CTENnaxa ¢ NonomM;

e) obLian ycToiunBOCTb paMbl C KPECTOBLIMU PAaCKOCaMU XECTKOCTH;

f) BO3gencTsus, BO3HMKAKOLLME BCNEACTBUE HECOBEPLUEHCTB B Y-HanpaBneHuu, kak yka3aHo B 5.3.3.

Ynpyroctb coeAMHEHNUS CTOWKU C MONOM MOXXET YYUTLIBATLCS B Criyyae rapaHTum NOCTOsiIHHOro oGecne-
YEHWS MOJTHOTO KOHTaKTa NoANSATHUKA C NOMOM.

MpuMeyaHne —TlIpUHATO yUUTbIBaTL WAPHUPHOE COeJUHEHUE MEXlY CTOMKaMU 1 nofoM. Tunosas pacHeTHas
cxeMa npefcTtaBneHa Ha pucyske 30.

10.3.2 MoTtepAa ycTOWYUBOCTU OAHON U3 CTOEK paMbl Noa AeUCTBUEM HEPABHOMEPHOW Harpy3ku

HepaBHOMepHOE CxxaTue CToeK pambl BOSHUMKAET MO NPUYUHAM:

a) UCXOOHOTO HECOBEPLUEHCTBA B BEPTUKANbHOMW MITOCKOCTHU;

b) BpeMeHHOW ropu3oHTanbHOW Harpy3ku;

C) BMUSIHWS rEOMETPUYECKON HENMMHENHOCTMN.

Heobxo0aumo NnpoBepuUTL HaMGonee UHTEHCUBHO HArpPy>XEHHYIO CTOMKY Ha U3TMOHO-KPYTUNbHYIO hopmy
noTepu ycTondnBoCTu (B X-HanpasneHun) Npu HEPaBHOMEPHOM CXaTuK IByX CTOEK pambl. [JaHHaA npoBepka
He sIBNsieTcA onpeaensiowen 4ns crennaxa 6e3 KpeCToBbIX paCkOCOB ECTKOCTHM.

10.3.3 Knaccudmkauua pam

Knaccudukauusi pam 0CHOBaHa Ha COOTHOLLIEHUU KPUTUYECKOTO YNPYroro Harpyxenusa Vg /V,.,.

Mpu Vg, /V,, < 0,1 pama gomkHa knaccuduumMpoBaTbCsl Kak pama C OTCYTCTBUEM OTKMOHEHUI OT BEPTH-
KanbHOW NIOCKOCTH, T. €. €€ Peakuus Ha roOpU3OHTasbHLIE YCUNUSA B O4HOW NNOCKOCTU AOCTATOYHO XXECTKas
Ans 10ro, ytobbl 0GECneYnTb NPMEMIMEMYIO TOYHOCTb U HE NPUHATL BO BHUMAHWE AONONHUTENbHbLIE BHYTPEH-
HWe YCUnMsi UNk MOMEHTbI, BO3HMKAIOLLME B pe3yrnbrare ropu3oHTasnbHOro cMeLeHns y3nos. B Takom cnyvae
[OCTaTOMHO NPOBEAEHUS NIUHERHOTO aHanu3a.

TioByto apyryio pamy cneayer knaccuuumpoBartb Kak paMy ¢ OTKNOHEHUSAMU OT BEPTUKANbHOM NNOCKO-
CTU W NpK pacyeTe HeobXoAUMO yUMTbIBaTb BO3AEHCTBME FOPU3OHTANIbHOIO CMELLEHUA €€ Y3rOoB.

Mertoauku pacyerta sHa4eHuin V,, [OCTaTO4HON TOYHOCTM ANA KNaccuuKkauum pam npuBeAeHbl B NPU-
noxexusax B, C, G.

MpumedvaHue — Crennaxu 6e3 KPECTOBLIX PACKOCOB XKECTKOCTU PaccMaTpUBaIOT Kak UMEIoLLUE OTKNOHEHUs!
OT BEPTUKaNbHOIA MITOCKOCTU B X-HanpaBreHun 1 TpebyloT yUYeTa reOMeTpUYECcKon HEfIMHENHOCTY.
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3Tanbl pacyeTta npeacraeneHsl B 10.4.

Mpu 0,1 < Vg /V,, < 0,3 nonyckaerca ucnonb3oBars 2-i aran pacyeTa, Npu KOTOPOM reOMETPUYECKYIO
HENMUHENHOCTb YYUTbIBAIOT KOCBEHHO.

Mpu Vg, /V,, > 0,3 Heobxoanmo ucnonb3oBarh 1-i 8Tan pacyera, npu KOTOPOM reoMeTpudeckas Henu-
HEMNHOCTb YYMTLIBAETCA HEMOCPEACTBEHHO.

MpuMmevyaHune — lpeaensHoe OTHOLIEHWE, NPU KOTOPOM TOMHBIV aHanus BToporo nopsiaka npuobperaeT o6a-
3aTernbHbI XapakTep, Bbille YCTaHOBMIEHHOTO B [2]. OTO CBS3@HO C T€M, YTO NMPOMBLILLIIEHHO NPOU3BOAUMBIE CTENNaXK
UMetoT Goree XecTK1e LOMyCKn, YeM 0BbluHbIE CTPOUTENbHBIE KOHCTPYKLMY, a Takke oGnaAatoT yrpyrimMm coeuHeHUAMN
¥ TUNOBLIM MCMOMHeHWeM. CoBnageHne pesynsTaToB Mexay TOYHbIMU U NPUBIXKXEHHEIMU MeTOgaMu BNU3Ko HACTONBKO,
YTO AMana3oH NPYMEeHUMOCTU NPUBTTMKEHHBIX METOLOB MOXET BbITb YBENMYeH.
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PucyHok 30 — PacueTHas cxema gns pacyeta Ha yCTOMYMBOCTb
B Y-HanpasBneHWn KOHCTPYKLMIA cTenraxa ¢ KpeCToBbIMU packocaMm XECTKOCTH

MpumedvyaHune 1— PackocHasi cuctema pambl MOXKET UMETb MOHUKEHHYIO XECTKOCTb (CM. NnpunoxeHune G) unu
YRpYryto cBA3b ¢ 060UX KOHLIOB.

MpumMmeyvyaHune 2— B pac4eTHbIX cXeMax, MpeAcTaBneHHbIX Ha pucyHke 30, 3KCLGHTPUCUTETLI PAaCKOCOB OIK-
Hbl YAOBMETBOPATL TpeboBaHUsAM 5.3.6.

10.4 MeToabl NnpoBeAEHNUA CTATUYECKOro pacyeTta

MpoBeaeHne KOMMNMEKCHOro aHanu3a BCEN pambl MU penpe3eHTaTuBHOrO KONUYECTBa CeKuun cTenna-
»ka B X- nnbo Y-HanpaeneHuu AOIMKHO ObITb BbINOMHEHO OA4HUM M3 [1BYX CNOCOOOB.

3T1an 1: icnonb3yloT reOMETPUYECKU HENMUHENHBIN aHann3 unn OU3NYEcKU HENUHEMHbIN aHanus, B Ko-
TOPOM SNEMEHTHLI KOHCTPYKLMN CMOAENUPOBaHbI CTEPXKHEBLIMU dNEMEHTaMMU U COeaUHEHnsA 06naaatot cooT-
BETCTBYHOLLUMMN MOMEHTHO-NOBOPOTHLIMU XapakTepuCcTUKaMu.

CyLlecTByeT ABa ansTEPHATUBHBIX CMOCO0a PacCMOTPEHUS KPYTUIBHON XECTKOCTM KPOHLLTENHOB 6anok:

1) KpoHwTeriHbl 6anku MOXHO CMOAENUPOBAaTL B BUAE TOPCMOHOB NOCTOAHHOW XXeCTKOCTU. B 3TOM cny-
yae NodT KPOHLITENHOB Banku MOXHO OTHECTU K HECOBEPLUEHCTBAM Pambl B COOTBETCTBUM C 5.3.2.
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2) KpoHLUTElHbI 6anku MOXXHO CMOAENMPOBAaThL B BUAE HENUHENHLIX TOPCUOHOB. B aTtom cnyyae nodt
COeAUHEeHUs1 KPOHLITENHOB Oankm u CTOMKM MOXHO nNUBO y4eCTb B HEMUHEWHONW XapakTepucTuke TOPCUOHa,
nubo paccmarpuBaTb €ro B COOTBETCTBUM C 5.3.2.

3tan 2: Icnonb3yloT NMMHEWHbIN aHanus, B KOTOPOM 3NEMEHTbI KOHCTPYKLUUWU CMOJENUPOBaHbI CTEPXKHE-
BbIMU 3NIEMEHTaMU U COEAUHEHbI C MOMOLLILIO TOPCUOHOB U B KOTOPOM HenNUHENHbIe 3dhheKTbl OLeHNBaIOTCA
KOCBEHHO OHUM U3 HUXENPUBEAEHHbLIX METOAOB:

a) Ucnonb3yloT MeToa yBenu4eHHbIX MOMEHTOB (ONUCaHHBIA B NpunoxeHuu B), npu koTOpoM 3Ha4eHus
MOMEHTOB, BbI3bIBAIOLLME OTKITOHEHUS OT BEPTUKANBbHON NIOCKOCTU, NOMYYEHHbIE B XOA€E NIMHENHOTO aHanNu-
3a, yBENUUYMBAIOTCA NYTEM YMHOXEHUA UX HA KO PULMEHT

B V.

- Ve (45)
Vcr - Vsa

Mpu ncnonb3oBaHuM METOAA YBENUUYEHHbLIX MOMEHTOB ANA PACHETOB CNEAYET UCNOMb30BaThb Te Xe pac-
YETHbIE ANUHbI, YTO U NPU OTCYTCTBUMU OTKITOHEHUA OT BEPTUKANBHOW NNOCKOCTH.

b) MNpueeaeHHbI B npunoxeHun C MeToa, KOTOPLIN UCNONL3YET YNPOLUEHHbIE YPaBHEHUs!, CHUTAETCA
BEpCUen MeToa aHanu3a ysenuuyeHHbIX MOMEHTOB U TpebyeT cobniogeHusn Tex xxe TpeboBaHuii.

¢) Ioboe apyroe ynpoLueHUe BAUMAHUA HEMUHENHbIX 3P eKTOB BO3MOXHO NPU YCNOBUM, UTO pe3ynb-
TaTbl pacyeTa npu AaHHOM YNpOLLUEHUM COOTBETCTBYIOT pesynbTartam pacqHeta nNpu HENUMHEMHOM aHamnu3e u
SABASAIIOTCA KOHCEPBATUBHLIMMU.

Mpn ncnonb30BaHMM METOAOB, YKa3aHHbIX B NPUNOXEHUAX B unu C, n npu Hanuuum CTbIKOBOFO CO-
€AVHEHNs1 HWKE YPOBHA TpeTben Banku AomKHO ObiTb NGO NOATBEPXKAEHO, YTO CTLIKOBOE COEAUHEHUE He
NPUBOAUT K NOTEPE XKECTKOCTU, MO0 NPOBEAEH NOMHLIN HEMMHENHLIN aHANU3 C Y4€TOM TMOKOCTU CTLIKOBOTO
CoeUHEeHuUs.

MpuMmeyaHue 1 — MOMEHTHI OTKIIOHEHNA OT BEPTUKASILHOM NAIOCKOCTU — 3TO MOMEHTbI, KOTOPbIE CBA3aHbI C
FOPU30HTALHBIM NOCTYNATENBHLIM ABUXEHWEM Ganku OTHOCUTENBHO YPOBHA Ganku Hwke. OHWU BO3HWUKAIOT BCReAcTBUE
FOPU3OHTATEHOMO HarpyXeH!si, HO Takke MOTYT BO3HUKHYTb BCRIEACTBUE HarpyXeHUs BASb ocu Z NpWU acUMMETPULHOCTU
KOHCTPYKLMW UK Harpy3ku.

MpumeuvaHue 2—Ecnny Bcex CeKUWIA OfHa W Ta Xe KOHpUrypauus yposHei Ganok, Npu pacyeTax gonykaetcs
MCMONb30BaTh HaMMeHbLUee U3 CregyHoLLero Ymcna cekUuii: 6o NStk cekUuii, NMMBo akTuieckoe KonuiecTBo.

MpuMmedaHue 3— YnpoLyeHHbI MeTod NpunoxeHnss C MOXKHO MCMOMNbL30BaTh TOMLKO AN TUMOBLIX NasfIETHBIX
cTennaxei, KOTOpLIe COOTBETCTBYIOT HUXeYyKa3aHHLIM TpeBoBaHUAM:

a) AnvHa 6anok ogMHaKoBa BO BCEX CEKLMAX;

b) npakTuyecku oguHaKoBas BbICOTa YPOBHEN XPaHEHUS BO BCEX CEKLMSX, 3@ UCKITIOMEHUEM NEPBOMO YPOBHS,

C) OAMHaKOBOE CEYEeHWe CTOEK BCEro CTennaxa;

d) oauHakoBoe cedeHne Ganok BCero cTennaxa;

€) ogMHaKoBbIe YPOBHM Ganok cTennaxa Bo BCeX CEKLUAX;

f) oAWHaKOBLIA TUM KPOHLWITENHOB Ganok cTennaxa.

Il pnMedaHne 4 — ECnu »ecTkocTb 1 MOMEHT COMNPOTUBITEHUA CTHIKOBOIo coejMHeHNA paBHbl UK 6onblue
XEeCTKOCTU N MOMEHTY CONPOTUBIIEHUA Hanbonee cnaboii CTOKKN N3 ABYX CO€ANHEHHbIX NpU TOWN Xe ANWHE, TO B CTaTu4e-
CKOM pacyeTe gonycKaeTcAa He YYUThbIBaTb Hann4ne CTbIKOBOro coejuHeHuA.

10.5 YnpoweHHbIe METOAbI pacyeTa yCTOMYUBOCTU B Y-HanpaBneHUmn

MeToauka 2-ro stana onucaHa B npunoxeHun G 1 0CHOBaHa Ha METoAe YBENUYEHHbIX MOMEHTOB.

10.6 PacueT cTO€K

10.6.1 OCHOBHbI€ NONOXEeHUs

Heobxoanmo npoBepuTh, YTO B NpeaeribHOM COCTOSHUM HECYLLIEN CNOCOOHOCTU CTOMKW YAOBMNETBOPSIOT
TpeboBaHuAM 9.7 Npu 4eACTBUM HArpy30kK, ONMUCaHHLIX B 6.

10.6.2 PacuyeTHble OCeBble yCUIUA U U3rndarolme MOMeHTbI

OceBble yeunusa U u3rubarome MOMEHThI, PaCCHMTaHHbIE ANSA NPEeAEnbHOr0 COCTOSIHUA HECYLLEH Cro-
COBHOCTH, AOMKHBLI UCNOML30BATLCA HEMOCPEACTBEHHO B COOTBETCTBYIOLLMX (DOPMYrax B3auMOAencTBus,
npuBeaeHHbIX B 9.7.6, Npu 3TOM HEOOX0AUMO YyYeCTb BCe 9P EKTbI rEOMETPUYECKON HENUHENHOCTH, KOTOPbIE
NnosIBNAOTCA BCreacTBne obLUero noseaeHnst KOHCTPYKLUK.

MpumevyaHue 1 — PacyeTHoe OcCeBOE ycunve B YacTW CTOWKM NpeAcTaBnseT coGoi BepTuUKanbHoe ycunwe,
BO3HUKatoLLee BCNEACTBUE NpuraraeMoi Harpysku, yBeNUYEHHOM 3a CYET AOMONHUTENBHLIX BO3AeiCTBMIA BCreacTene

55



FOCT P 56567—2015

OTKIMOHEHWIA OT BEpPTUKaNbHOW NNOCKOCTH B 060MX HanpasneHUsX, KoTopble TakKke MOryT yBenu4nBaTLCA BernecTBue Bru-
SIHUS HECOBEPLLUEHCTB, Harpy3oK Npu pasmMeLleHun, noboYvHbIx addekToB 1 np. (cMm. 7.1). [aHHOe oceBoe ycunve AormKHO
coveTaTbes ¢ pac4eTHbIMU N3rnbaroLL MM MOMEHTaMK OTHOCUTENBHO 06eunx oceil.

MpumMmeyvyaHune 2 — Hauxyawwii BapuaHT pacyeTa MOXET ObiTb OCMOXHEH TeM DaKToM, UTO HeNUHelHble ad-
heKTbl B O4HON MNOCKOCTU MOTYT YBENUYMBATLCA 3@ CHET HENMHERHbIX 3pdeKTOB B ApYro NiTOCKOCTU. YUYUTLIBATE AaH-
Hoe B3aumofencTBre HeobasaTenbHo. PacdeTHaa oceBas Harpyaka Ha CTOMKY MOXET BbITb yBenuyeHa 3a CHET HeNnnHen-
HbIX 3hPeKTOB C HecoBepLUeHCTBaMM B O4HOI MIIOCKOCTW U HeMUHeHbIX adhdekToB 6e3 HecoBepLUeHCTB B APYrol. Ecnu
[aHHbIA pacyeT NpuBoAUT K Boree BLICOKOW OCEBOW Harpyske, 4eM Obifa UCMonb3oBaHa B COOTBETCTBYIOLLEM HEMUHER-
HOM aHanuse, NOBTOPATL AaHHbIA aHanmns He HyXHO.

il pumMedaHue 3—B KOHCTPYKUWU C KPeCTOBbIMU pacKoCaMU XXECTKOCTU OCeBble YCUIUA U I/I3FVI66IOLLWIE MO-
MEHThI, NONTy4eHHbI€ MO pe3ynbraTtam TNIMHeRHoro aHanusa no npegenbHOMy COCTOAHUIO Hecyu.le17| CI'I0006HOCTVI, AONXKHbI
MCnonbL30BaTbCA HENOCPEACTBEHHO B qaopmynax B3anUMOLEeNCTBUSA. KpI/ITVIHeCKVIMI/I B paMax C KpecCTOBbIMW pacKoCcaMu
KECTKOCTU CHUTAKTCA CTOMKMN, CMEXHBIE C PacKoCOM XXEeCTKOCTH.

MpumevyaHue 4 — OceBble YCUNUS B CTOMKax NPOSIETOB C KPECTOBLIMI pacKoCaMM XeCTKOCTU MOTyT cKiagbl-
BaTbCHA B TOM YUCIEe U3 AEMCTBUS OMPOKUAbLIBaIOWNX MOMEHTOB BCIIEACTBME HECOBEPLUEHCTB pambl. 3TO MOBbLILIAET oce-
BYIO Harpysky B OAHOMW CTO/Ke ¥ MOXET BbI3BaTb CUMY OTPLIBaHUSA B OCHOBaHWK APYroi cToiku. ConpoTUBIeHUe TakoMmy
OTPbLIBaHUIO OCYLLECTBIIAETCA aHKepHLIMU BonTamn NognATHUKA.

11 NMpepenbHble COCTOAHUA 3KCNJlyaTauMOHHOWN NMPUroAHOCTHU

11.1 OCHOBHbI€ NOJIOXEHURA

KoHCTpyKUmMs cTennaxa AomkHa BbITb paccuMTaHa u CKOHCTpyMpoBaHa Takum o6pa3om, 4Tobbl obecne-
YnTb COOMNIOAEHNE BCEX COOTBETCTBYIOLLMX KPUTEPUEB 3KCNyaTaLMOHHOW NPUTOA4HOCTHU.

Heobxoanmo y4ecTtb Aeopmaunm v nporubel, KOTOPLIE BAUAIOT HA BHELUHUIA BUA Unu addekTmsHoe
UCMOMNb30BaHNE KOHCTPYKLIMU.

Mpu npUMEHeHUn PU3MYECKN HENMHENHOO pacyeTa Ansg NpeaensHOro COCTOSHUA HEeCyLen cnocob-
HOCTM MOXET NMPOU3OITK NNacTUYECKOe nepepacnpeeneHme yCunuin 1 MOMEHTOB B NpeAenibHOM COCTOAHUU
SKCMIyaTaunoOHHOW NPUrOgHOCTU. B 3TOM cnydyae HeoOx0AUMO NPOBEPUTL BIMOSIHEHWE KPUTEPUEB Npeaenb-
HOrO COCTOSIHMA SKCMyaTaLUUOHHOM NPUrogHOCTU.

11.2 MpegenbHblie COCTOSHUA IKCNNTyaTauMOHHOW NPUrOAHOCTU CTensaxen

[onyckaerca paccuntbiBaTb NPOrMobl C YY4ETOM Harpy3ok, onpeaeneHHbIX B 6, a Taloke Harpy3ku npeaerb-
HOTFO COCTOSIHUS 9KCMyaTaUuMOHHON NPUTOAHOCTU U KOI(PPULNEHTOB CodeTaHns, AaHHbIX B 5.2.3, 7.3 n 7.4.

MpenenbHble 3Ha4YeHUs nporuba, npesbiwaowme 1/200, 40mMKHbI ObITL COrnacoBaHbl C 3aKka34ynkom Npo-
€KTa Ha OCHOBaHWUMW NPOEKTA U C YYETOM CneLmnanbHbIX TPEOOBaHWUI K MOHTAXY.

MpenenbHble aedopmanum npeacraeneHbl B FOCT P 55525.

Mpu OTCYTCTBMM Kakux-nubo KOHKpPETHbIX TpeboBaHui HeobxoaMMO MUCMONbL30BaTh crneaylowme npe-
AenbHble 3Ha4YeHus nporuba:

a) MakcumarnbHOe ckpyyuBaHue 6anku (cm. 8.5.6): He BGonee 6°;

b) MakcumanbHbIil BEPTUKANbHbIA NPornd B ONOPHOWM KOHCTPYKLIMM NEepexoAa Wnu nona, oneproro Ha
crennax: nponer/250.

MpeaenbHoe 3Ha4YeHue no nponety/250 AnA KOHCTPYKUMA NepexoaoB WK MOSioB, ONUPAloLLMXCA Ha
cTennax, npumeHseTca k Harpyske 2,5 kH/m2 (cm. 6.3.6). Mpu ykasanum GonbLUE HArpy3kn AONYCTUMO NPo-
nopuuoHansLHoO Gonbliee npeaenbHoe 3HaYeHue npornba, KOTOpoe He AOIMKHO ObiTb Gonee 3HayeHusi npo-
net/200.

12 MapkupoBka cTennaxen

12.1 UaenTudnKauma TeXHUYECKUX XapaKTEPUCTUK CTennaxen

KoHCTpyKUuK cTennaxemn AOIDKHbI UMETL XOPOLIO 3aMETHbIE Tabnnyku, B KOTOPbIX NeYaTHbIMU OyK-
BaMu pa3bopuMBO yKaszaHO COOTBETCTBME PACYETOB KOHCTPYKLMM CTENNAaxa HacTosiLemMy CTaHaapTy, A0-
NyCTUMBbIN BEC HA OAHO MECTO XPAHEHUS U MAaKCUMaNbHO AOMyCTMMAasa Harpy3ka Ha cekuuio. Ctennax,
MMEIOLLMIA NOSIbl U NEPEXObl, TAKXKE AOIMKEH UMETb MAaPKUPOBKY M BOSMOXXHOCTb COOTBETCTBYIOLLEN MAEH-
TUduKaymu.
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B Tom cnyvae, ecnu AONyCTUMbIE HArpy3ku HEOAMHAKOBbLI ANA Pa3HbIX 3NEMEHTOB KOHCTPYKLIMM, He-
o06xoanMmo pasmeLLaTb TaGnUYKM rpy3onoabLEeMHOCTH Takum 06pa3om, 4ToGbl MakCMManbHO AONYCTUMbIA BEC
GblN M3BECTEH ANSA KaXA0ro MECTa XPaHEHUS.

13 MeToauKn UCNbITaHUA U OLeHKa pe3yribTaToB

13.1 OCHOBHbIE NOMOXEHUA

McnbiTaHUa C LEnblo MONyYEeHUS TEXHUYECKUX XapaKTepPUCTUK ANA NOocneaylowero UCnonbL30BaHus B
pac4yetax NPOBOASAT B COOTBETCTBUM C NPUINOXEHUEM A.

PykoBOoACTBO N0 METOAaM KOHTPOSIA 3aBOACKOro NPOM3BOACTBA C LIENbIO NOATBEPXAEHUSA COOTBETCTBUSA
TpeboBaHMAM HACTOSILLErO CTaHAapTa NPUBEAEHO B NPUITOXKeHun H.

Ecnu He yka3aHO UHOE, TO 3HAYEHUe NPOYHOCTHU, XXECTKOCTU Mnun aedopmauum JOMKHO ObITh NONMY4YEHO
no pesynsraraM Cepuu UCNbITAHUIA, COCTOALLEN KaK MUHUMYM U3 TpeX ucnbiTauui. O6pasupbl Ans UCnbITaHUi
6epyTcsa U3 napTui roTOBON NPOAYKLUMK.

B Tabnuue 10 npeacraBneH nepeveHb UCTILITAHUIA, MPUBEAEHHBIX B NPUNOXEHUU A.

MpumevyaHue — MNpeanpUSTUS-U3FOTOBUTENMU MOTYT BLIGUPaTL Mapku CTanu, Npefen TeKy4ecT KOTOpbIX He
HWXe HOMUHAMNLHOrO C y4eToM KoadhduLmeHTa 3anaca no marepuany.

Ta6bnuya 10— UcnbiTaHus n ncnonb3oBaHue UX pe3ynbTaToB B COOTBETCTBYIOLWMUX pasgenax

MyHKT HaumeHoBaHue M'\gﬁ:ﬁ_‘i:';
8.1.4 WcnbiTannsa matepuanos A1
8.1.42 VicnbiTaHuA Ha pacTsxeHue A11
8.1.16) McenblTaHua Ha usrnb A1.2
MenbITaHUs SnemMeHToB U coeuHEHNA A2
9.7.2 WcnbiTaHna obpasla maTepuana Ha cxartue A21
9.7.2 McnelTanua Ha cxaTtue cToek A22/A2.3
10.2.4 WcnbiTaHnsa kpoHwTelHOB 6arnok Ha nsrné A24
532 McnbiTaHna KpoHLWTeNHOB 6arnok Ha NodT B coeAUHEHUM A25
6.4.2 McnbiTaHna Ha cABUI KpOHLUTEWHOB Ganok u dukcatopos A28
9.9 McnblTaHna coeguHeHnin nona A27
10.3.1 McnbITaHna XecTKOCTU paM Ha CABUr A28
9.76 UcnbiTaHna cedeHnid cToek Ha usrnb A29
943 WcenbiTaHna 6anok Ha uarnb A210
9.8 McnbITaHns CTHIKOBBIX COeAUHEHUI CTOoEeK A2.11

13.2 TpeboBaHUA K UCNbITAHUAM

13.2.1 O6opyaoBaHue

WcnbiTaHuA Ans nogTeepxaeHus COOTBETCTBUSA rOTOBONM NPOAYKLUMM HACTOSILLEMY CTaHAapTy Heobxoau-
MO NPOBOAUTHL C UCMONb30BaHNEM UCTbITATENBHOr0 000PYAOBaHUA B COOTBETCTBUM C METOAMKAMU UCTbITAHUIA
(cMm. npunoxeHue A).

Bce B3gelumBaioLLee, U3SMEPUTENBHOE U UCTbITaTENbHOE 060PYyA0BaHWE AOMKHO ObITb NOBEPEHO B CO-
OTBETCTBUU C AelCTRyoWMMU B Poccunckon degepaumm HoOpMaTUBHbIMU OKYMEHTaMu. Mpu OTCYTCTBUM Ta-
KX AOKYMEHTOB HEOOXOAMMO AOMKHBIM 06pa30M 3a0KYMEHTUPOBATL OCHOBY, UCMONbL3YEMYIO AJIst NOBEPOK.

MpeanpuaTe — M3roToBUTENb CTENNAXEN AOMKHO YOeaUTLCA B TOM, YTO 3KCNMyaTauus, KoHcepBaums
M XpaHeHne UCMbITaTeNbHOro obopyaoBaHns o6ecneynBatoT HeOOXOAUMYIO TOYHOCTb Pe3ynbTaToB Npu Npo-
BEAEHUN UCNbITAHWUN.
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Mpu HeperynspHOM NPOBEAEHUM UCTILITAHUI NPEANPUSATUE — U3FOTOBUTENDL CTENNAXEW AOMKHO rapaH-
TUPOBATb, YTO UCNbITaTENLHOE 000OPYAOBaHUE, HA TOYHOCTL KOTOPOrO NEpepbLIB MOXET 0Ka3aTb kakoe-nubo
BO3AeNCTBME, HaanexawymM obpasoM NoBepsiloT nepes NPoBeAeHUEM UCTILITAHUIA.

OuepeaHylo NoBepKy UCTbITaTenbLHOro 0bopyaoBaHUsA He06X0AMMO NPOBOAUTL B COOTBETCTBUM C AEl-
cteytowumu B Poccuiickoil ®eagepauum HOpMaTUBHbIMU JOKYMEHTAMU; BHEOUEPEAHYIO NOBEPKY — TalkoKe no-
cne pemMoHTa W/Unu yCTpaHeHUs1 HEUCNPaBHOCTEN.

n puMmedyaHue — ToyHoCTb U3MepUTENbHOro 060py,D,OBaHI/IF| AO0MKHa COOTBETCTBOBATL U3MepAEeMbIM BENMUYN-
HaM. OBbI4HO AonycKaeTcsA OTKIIOHEeHUe He bonee +2 % ot U3MepAeMoro SHa4eHuA. MaMepﬂemaH BeNnnynHa JormkHa co-
CTaBNATb HEe MeHee TpeX MUHUMalbHbIX OeneHuit WKanbl U3MepeHna.

13.2.2 YcnoBua onupaHus o6pasuoB npu UCNbITAHUAX

Ycnosusa UCNbITaHUA AOMKHbLI BOCNPOU3BOAUTL YCIIOBUSI ONUPaHKUs, COOTBETCTBYIOLLME peanbHON KOH-
CTpyKUuun. B npoTuBHOM cnyyae HeoOxoauMO 060CHOBATb, UTO BbiOpPaHHbIE YCNOBUSI BEAYT K KOHCEPBAaTUB-
HbIM pesynbrartam.

13.2.3 MpunoxeHune Harpy3Ku

WcnbiTaTenbHas Harpy3ka AOImkHa ObITb NPUNOXKEHA Takum 06pasom, YToObl He A0NMYCTUTL BO3HUKHOBE-
HUA HEXaAPaKTePHOro BO3AENCTBUSA U/Mnu npeaoTepaLleHus nossneHus aedopMaumi.

13.2.4 MNpupaweHue NCNbITaTENbHOW HArpy3Ku

MpunoxeHne Harpy3ku AOIDKHO NPOUCXOAWUTL NMMOO METOAOM npupalleHuin, NMMbo HenpepbiBHO. Mpu
NPUNOXEHUN HArpy3ku METOAOM NPUPALLEHWIA NEPBbIE YETbIPE CTYNEHU AOIMKHLI COCTABNATL NPUONM3nUTEnL-
HO N0 5 % OT OXxMaaemon paspyLualoLLEe Harpy3ku, a OCTaBLUMECH CTYNEHU AOMKHbI BbIOMPaThCS Tak, YToObI
Habniogaemoe nosegeHue ObINO YETKO ONpeaeneHo.

OueHunBatb gechopmaumn B KPUTUMECKMX TOUKAX UCTILITYEMON KOHCTPYKLMM HeoBX0aAMMO nocne Toro,
Kak KOHCTpyKUMsi cTabunuaupyercs.

Mpu HenpepbIBHOM NPUIIOKEHUU HArPY3KU CKOPOCTb HArpy>keHUsi A0IKHA ObITb JOCTATO4YHO MEATIEHHON
ansa obecneyeHuns ycnosus ctatuyHocTu. OueHusatb Aedopmanm HeoOXoAuMO C paBHbIMU MHTEPBaNamMm u
Tak 4acTo, YToObl YEeTKO onpeaenuTb NoBeaeHne obpasua.

13.2.5 CO0opKa ucnbIiTatensbHbix 06pa3uLoB

C6opky ucnbiTaTenbHbIX 00pasLoB cneayeT NPOBOAUTL B COOTBETCTBUM C UHCTPYKUUSIMM NO COOpke
NpeanpusSTUS-U3roTOBUTENS.

13.2.6 OTyeTbl 06 UCNbITAHNAX

[nsa kaxaon cepumn UCTbITaHUIA A0SHKHA ObITb MOArOTOBNEHA OduumanbHaa AOKYMEeHTaUmMs (BKIOYalo-
Lias BCO MHhOpPMaLUIo 0 NPOBEZEHHbIX UCMIbITAHUAX), 06ecnevnBaloLLan BO3MOXXHOCTb TOYHOTO BOCNPOU3Be-
JEHUSA CepUn UCTbITaHUN.

PesynbraTbl NPOBEPOK, UCTILITAHUI UK OLEHOK, TPEByIoLLMe NPUHATUA MEP, A0SDKHBI ObITb 3adhnkcupo-
BaHbl TakK Xe, KaK BCE NPUHATbIE MEpbI.

Mepbl, NPpUHUMAaEMbIE€ NPU HECOOTBETCTBUU KOHTPOMbHbIX 3HAYEHWUI WU KPUTEPUEB, AOIMKHBI ObITh 3a-
PUKCUPOBAHBI.

MomMUMO pe3ynbTaToB UCMbITAHUI B OTYETE HEOOX0AUMO 3aPUKCUpPOBATL CreayioLLyi0 MH(OPMAaLUIO:

a) para npou3BoAcTBa 06pa3LIoB;

b) naeHtTudukaropbl pabounx yeprexen, N0 KOTOPbIM M3rOTOBMEHA NAPTUA NPOAYKLMK, U3 KOTOPOW B34-
Tbl OMbITHbIE 00pa3Lbl;

C) noapoObHbie AaHHbIE MPoLEecca NPOM3BOACTBA U COOPKYU;

d) cneuudukauma matepuana onbITHbIX 06pas3LoB;

€) Jara npoBeaeHWsa UCTbITAHWUN;

f) dakTuyeckue pasmepsbl ONbITHLIX 00Pa3LoB;

g) chakTuyeckue cBOMWCTBA Marepuana onbITHbIX 06pa3LoB;

h) nogpobHoe onucaHue npouecca ucnbiTaHui (rabapuTel, yCNOBUSA ONUMPaHUS, COEAUHEHUS U NP.);

i) OaHHble U3MEPEHWIA, BLINONMHEHHbIX B XOAE UCTIbITAHMS (Harpy3ka, nporub, kpyyeHue, aecopMauums u np.);

j) pesynbrart HabnogeHui 3a NposiBNeHUeM BUAUMbIX Aechopmanuin (MPoaOonbHLIA U3rnb, paspsis U np.);

k) xapaktep paspyLueHus;

) doToOoTUET 0O XOAE NPOBEAEHUSA UCTILITAHUA.

13.3 PacumdpoBka pe3ynstaTtoB UCMbITAHNA

13.3.1 OnpegeneHue paspylualollen Harpy3Ku
WcnbiTatenbHblin 06pasel, CuMTaeTcs He NPOLLEALLMM UCNbITAHUA:
a) npu JOCTUXKEHUU UCTILITATENBHLIMU HArpy3kaMm CBOEro BepxHero npeaena;
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b) npu nosBneHun aechopmauuii Takoii BENUUMHBI, Korga obpasel Oonblue HE COOTBETCTBYET CBOEMY
HasHa4YeHuto.

13.3.2 MonpaBku K pesynsratam UCNbITAHUA

HeobpaboraHHble pesynsrathl UCTIbITaHUA HE0BX0AMMO OTKOPPEKTUPOBATH C YYETOM Pa3HULIbI MEXay (hakTu-
YECKOW TOMLLMHOW UCNOSb3yeMOro B UCTILITAHWSIX Marepuana u HOMUHaNbLHON TOMLLMHON, YKa3aHHOW NPeanpusiTu-
€M-M3rOTOBUTENEM, a TaKKe C YYETOM pasHULIbl MeXay NpeaenoM TEKy4ecTu matepmana odpasua u MMHUMAarbHbIM
Npeaenom Teky4ecTu, rapaHTMPOBaHHbLIM NPeanpUATUEM—U3roToBUTENEM. CroCOO BHECEHWS MONPABOK 3aBUCHT OT
NPMPOak! NPOBOANMOTO UCTIBITAHUSA U ONUCLIBAETCA AMS KAXAO0r0 UCTbITAHUA OTAEMbHO B NPUIOXKEHUN A.

Mpu noarotoeke 06pasLOB K UCMbITAHUIO HA PaspbiB ANS ONpeaeneHnsa pakTu4eckoro npeaena Texy-
YecTu maTtepuana HeobxoanMo B3ATb MX M3 HEMOBPEXAEHHOrO y4acTKa ucnblTarenbHoro obpasua saanu ot
30H BO3AENCTBUS HarpeBa U U3rMboB CeYeHus, a Takke pyrmx y4acTKoB, B KOTOPbIX BO3AEHCTBUSI XONOAHOTO
dopMoBaHMA MeTanna MoryT NOBNUATL HAa pPe3ynbTaT NPOBeAEHUS UCTbITAHWUIA.

MpumevyaHne — [onyckaeTca Mcnonb3oBaTb obpasupl AN UCMLITAHWIA, NOMyYeHHble HEMOCPEACTBEHHO U3
3aroToBOK Mepef X XonogHEIM (OPMOBaHUEM.

13.3.3 BbiBOA, XapakTepHbIX ((hakTnyeckux) 3Ha4YeHUn
Mocne nonpaeku pe3ynsraTtoB Cepumn UCMbITAHUIA C YYETOM PasnuyYMii No TONLMHE U NPeaeny TeKy4ecTun
HEOBX0aMMO PaCCHMTATb XapaKTEPHOE 3HAYEHUE U3MEPAEMOro NapameTpa R, cneayolmm obpasom:

R =R, -K.s, (46)
roe
Ry, — cpeaHee 3HauyeHne OTKOPPEKTUPOBAHHLIX PE3YNETATOB UCMbITAHUNA;
1 n
Rm = _ZRM ’
ni:
R,j — vHAMBMAYyanbHLIA PE3YNLTAT UCMLITAHNSA, OTKOPPEKTUPOBAHHBIM C YYETOM TOMNLLMHBI U Npeaena Teky-
YecTu;
n  — KONM4YeCTBO pPe3ynbTaToB UCMbITaHWI B rpynne (n 2 3);
§ — CTaHZapTHOe OTKMOHEHME OTKOPPEKTUPOBAHHBIX PE3yNLTaToB UCTLITAHUS,

_ 1 < 3 2
S= J(n1);(R"' Rm)

kg — xoadhuuneHT, npuBeAeHHbIN B Tabnuue 11.

Tabnunya 11— KoapduymeHt k;, ocHoBaHHbIN Ha kBaHTUMe 95 % Npu ypoBHE AOBEPUTENBHON BEPOSTHOCTU 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
© 1,64
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13.3.4 XapakrepHble 3Ha4YeHUA rPynnbl UCNbLITAHUA

lpynna ncnbiTaHuin COCTOUT U3 CePUU UCNbITAHUI, B KOTOPOW U3MEHAETCA OAWMH NapamMeTp, Kak npasuno,
pacyeTHbIN (Hanpumep, NPONET, TONWMHA). To eCTb rpynny pesynsratos UCNbITAHWMI AOMYCKaeTcsa paccMmarpu-
BaTb Kak eauHOE Lienoe.

B uensx npoBegeHuUs OLEHKM HOPMATUBHON MPOYHOCTU HEOBXOAMMO UCMONbL30BaTh COOTBETCTBYIOLLEE
BbIpaX€HNE, KOTOPOE ONpeaensieT COOTHOLUEHUE MeXAy pe3ynsraTaMy UCTIbITAHUA U O4HUM U Bonee cooT-
BETCTBYIOLUMMU NapameTpamMu B CEPUN UCTbITAHUNA.

PacyeTHoe Bbipa)keHWe MOXeT 6a3nMpoBaThbCs Ha COOTBETCTBYIOLLUMX aHANUTUYECKUX YPaBHEHNSX NGO
Ha 3MMNUPUYECKO OCHOBE.

PacyeTHOe BblpaXkeHMe CYUTaETCH CPEAHUM 3HAYEHMEM Pe3ynbTaToB UCNbITaHMI. CTaHAapTHOE OTKMO-
HEHWE S, PACCUNTLIBAIOT AN BCE CEPUM UCTbITAHWIA MOCNE NEPBOTO HOPMMPOBAHWA PE3YNLTATOB UCTbITAHUI
nyTem AeneHus Kagoro pesynsrara Ha COOTBETCTBYIOLLIEE 3HAYEHUE B PACHETHOM BbIpaXeHuUn. Xapakrep-
HYI0 MPOYHOCTb R, ANs ONpeAeneHHoro Habopa napameTpoB B Npeaenax rpynrbl PACCUUTLIBAIOT CreAYIOLLMM
obpasom:

R, =R,(1-ks,), 47)
roe
Ry, — 3HayeHue, Nony4YeHHOe C NOMOLLbIO PACHETHOrO BbIPAXKEHUS,
k  — 3HadeHue, gaHHoe B Tabnuue 11, rae n — obLuee KONMYEeCTBO UCTLITAHWUI B rpynne;
S, — CTaH4apTHOE OTKIIOHEHWE HOPMWUPOBAHHLIX PE3YNETATOB UCMLITAHMS.

MpuMmedaHue — YeM Gonee TOUHO pacHETHOE BhIPAXEHWUE OTPaXaeT CPELHIO U3MEPEHHYIO MPOYHOCTb, TEM
Gonee AOCTOBEPHbI NOMyYeHHbIE B XOA4E OLEHKU 3Ha4YeHNs. KoapULMeHT B paCHETHOM BbIPaXEHUN MOXHO OTKOpPeK-
TUPOBATbL A1 HAUMYHLLER KOppensaLun pesyrsraTos.

13.3.5 MonpaBkK K paspyliaroluM Harpyskam unm MOMeHTam

Ons npuMeHeHMs nonmpaBku K paspyLualolien Harpyske unu paspyluaioiemy MOMEHTY B pesynbrare
HENoOCTOAHCTBA B NpeAenax TEKY4eCTU 1 TONWMHaX UCNbITyeMOoro oGpasya Heo6XxoaumMo UCNONb30BaTh HUKE-
U3NOXEHHYIO NPOLEaypy, Kak yKkasaHo B NPpUnoxeHun A:

(Y
R, =R,|~ ! ’ (48)
i)\t
roe Ana UCnbITbiBaemMoro obpasua:

R,; — vcnpaBneHHas paspyLualoLias Harpyska Unu MOMEHT NPWU KONWYECTBE UCMbITaHuii (i); R; — nsme-
PEHHOE 3HaYeHMe paspyLUaloLLen Harpy3k1 MM MOMEHTa NPKU KONUYECTBE MCMbITaHui (i), f, — U3MEPEHHbIN
npeaen TeKy4ecTu; fy— HOMMHATIbHbIN NPEAEN TEKYYECTH; {, — U3MepeHHas TonwmHa ans obpasua; t — pac-
yeTHasa TonwmHa; o = 0 npu fy 2 f;0=1,0npu fy <f
Ecnu nHoe He ykazaHo B MpunoxeHum A:
b

e
nnﬂt<tt:B=L—1,Ho1S[352 (49)
k

=

ansa tz t p=0,
roe
k = 0,64 — aAnA NPOMEXYTOYHbIX 3NIEMEHTOB XECTKOCTH;
k =0,21 — AnAa KpaeBbIX 911IEMEHTOB XECTKOCTH;
koraa bp — YCIMOBHAsI LUMPUHA MITOCKOCTMU.
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MpunoxeHue A
(obsasatenbHoe)

MeToabl UCnbiTaHUN

A.1 AcnbiTaHua matepuanos

A.1.1 VcnbiTaHnA Ha pacTAXeHue

McnbiTaHKA Ha pacTskeHWe HeoOX0AUMO NPOBOAUTL B COOTBETCTBUM C [12].

McnbiTaHns Ha pacTskeHne HeoBxo4 Mo NpoBOAWTE B HanpasneHWn npokara o6pasLioB, NofyYeHHbIX C NPOU3BOA-
CTBa, AN TOro, YTobbI:

a) oLUeHWTb HOMUHanNbHLIA Npefen Teky4ecTn MaTepuana, UCnonb3yeMoro npyu NPOU3BoACTBE;

b) onpegenuTb dakTUUecKoe 3Ha4eHUe npegena Teky4yecTn maTepuana uenelTelBaemoro obpasua,

C) BHECTU HeobxofMble KOPPEKTUPOBKN B pe3ynkTaThl UCTbITaHWIA.

MpumedyaHune — Bce oBnacTu, KoTopble Gblfv AONOMHUTENBHO YNPOYHEHb! NPU NOArOTOBKe 06pasua, AoMKHbI
ObITb yAaneHsl MexaHu4Yeckoi 06paboTKoii.

A.1.2 UcnbiTaHusa Ha u3rmb

WcnbiTanus Ha narnd HeobxoauMo NPoBOAUTL B cooTBeTCTBUM € [13]. JaHHble UcnbITaHUA AOMKHEI GbITb NpoBeae-
Hbl B Crydae Hanuyus coOOTBETCTBYIOLWMX TpeGoBaHuii B 8.1.1b nubo B npunoxeHum H.

WcnblTanus Ha narnG HeoBXoAMMO NPOBOAUTL AN NOATBEPXKAEHUS TOro, YTO MaTepuan, UCNOoMb3yeMblil NpU NPou3-
BOACTBe, obnagaeT HeobxogMMOI NNacTUMHOCTBIO. MenbiTaHns Ha n3rnb Heo6xoauMo NpoBoANTL Ha obpasuax U3 UCnonb-
3yeMoil napTuu maTtepuana (nocne no6oit 06paboTku, KoTopas BEAET K NOBLILUEHUIO MEXaHUYECKUX CBOWCTB MaTepuana).

McnbiTaHns Ha usrn6 HeoGXoAMMO MPOBOAMTL NPU TEMMNEpaType oKpyXatowei cpeabl; obpasel JoMmKeH BbiepXu-
BaTb U3rnbaHue Ha 180° B HanpaBneHUW, NokasaHHOM Ha pucyHke A.1. BHyTpeHHWiA paguyc ruba gomkeH 6biTb paBeH
TOMNLMHe UCMbITeIBaeMoro obpasua.

a — HanpaeBneHue npokata

PucyHok A.1 — UcnblTaHusa Ha usrnb

O6pasel cunTaeTca oTBeqatoWUM TpeboBaHNSAM HACTOSALLEro cTaHAapTa, €Crn Npu ero BUsyanbHOM OCMOTpe He
oBHapyxuBaeTca NobLIX TPELWMUH Ha BHELLUHE NOBEPXHOCTU NMpu M3arnbaHun Ha 180°. [lonyckaeTca Hanu4ne pacTpecku-
BaHuWsA, He npesbiwatoLlero 1 MM oT 60koBOI rpaHK UcnbITEIBaeMoro obpasya.

A.2 NcnbiTaHUA OTAEeNbHbIX 3MIEMEHTOB U COeAUHEHU M

A.2.1 UcnbiTaHUA KOPOTKOM CTOMKMN Ha cxaTne

A.2.1.1 Uenb ucnbitaHuin

Pe3ynbTaThl JaHHbIX UCNbITAHUA AOMKHBI ObITh UCMONB30BaHLI ANst OLEHKW BIUSHUA Takux gakTopos, Kak nepdgo-
paums U MeCTHasA NoTepsi YCTOMYMBOCTM NPU CKATUN KOPOTKOW CTONKK (MCMbITaHUKM Ha NMPOYHOCTL NPU CxaTum). Pesynsra-
Thbl JAaHHBIX UCNBITAHWIA HE AONYCKaETCA UCTONb30BaTh AN OLIEHKU MOTEPU YCTOWUNMBOCTU (hOPMbI CEYEHUSA.
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A.2.1.2 MNopagok n MeToa UcnbITaHUA — BapuaHT 1

O6pasel ANs UcnbiTaHWit AomKeH BbITb NOArOTOBIEH B COOTBETCTBUM C HUXKEN3ITOXKEHHBIMW NpaBUNaMn U Kak ro-
Ka3aHo Ha pUCyHKe A.2:

a) ero AnuWHa JOMXHa He MeHee YeM B TpU pasa NpeBblWaTh HAMBOMbLLYIO LUMPUHY MonepeqHoro cedenuns (6es
yyeTa NpoMeXyToqHbIX pebep xecTkocTn). Obpa3sel) AOMKEH BKIKOMATb HE MEHee NATU OTBEPCTUIA NepcopaLum;

b) oH gomxeH 6biTb 06pe3aH NepneHANKYNSPHO NPOAOIILHOW OCK, NnocepeAnHe MexXay ABYMA COCEAHUMU OTBEp-
cTusAMK nepdopanum (Tak, 4Tobbl NNOCKOCTL Cpe3a He NpoXoAuna Yepes oTBepCcTUs nepdopanum);

C) HWXHAS U BEPXHSA ONOPHbLIE NNACTUHBI JOMKHBI ObITh MPUKPYYEHBI UM NPMBApPEHbI K CTOWKE.

MpuMmevyaHue — Topupl CTOMKN MOTYT GbITh BhINPaBNeHbl (NPU UCKPUBMEHUU POPMbI MOMEPEHHOMO CEUEHUA
TOpLEB) NpW NOMOLLW COOTBETCTBYIOLErO NPUBaPUBaHUS K OMOPHOI NNAcTUHe.

OceBas Harpy3ska AomkHa 6biTb NpUNoXeHa K ONOpPHbIM NNacTUHaM Yepes HarpyXaroLue nnacTuHbl 0CTaToO4HON
ToNWMHLI. 3TO Heo6XoAUMO ANA NpeAoTBpaLLEHUA HENPEAYCMOTPEHHOro BNUAHUA AedopMmaLum HarpyxaoLwmx NNacTuH
Ha pesynbraThl UCNbITaHUW. Harpyxatowme nnacTUHbl AOMMKHBLI BLICTYNaTb He MeHee, YeM Ha 10 MM 3a rpaHuubl ceve-
HUSA cToikn. ONOpHLIE NNACTUHBI AOMKHBI pacnonararbca MexXzy HarpyxatoLumiu nnacTuHaMm U KOHL @MU CTOWKKN (CM.
pucyHok A.2). Harpyxatowme nnacTUHLl AOMKHBI UMETb HEGONbLUYIO BEIEMKY, BLICBEPNIEHHYIO A YCTAHOBKU CTaNbHOIO
Lwapuka (CM. pUCyHoK A.2).

' =350MM

=70MM B

1 — onopHble NNacTuHbI; A — OnMHa CTOWKY;
B — pacueTHaa anvHa npu NpogonsHoM usrnbe

PucyHok A.2 — lMNopsgok NpoBefeHNs UCTILITaHWIA KOPOTKOW CTOWKM Ha CxKaThe

O6pasel} AomkeH ObiTb MOMELLEH B UCMbITaTeNbHYH YCTaHOBKY U HarpyxaTeCcs OCEBOW HarpysKkoii, nepejaBaeMoii
Yepes CTallbHble LWapUKK, YCTaHOBMEHHble ¢ 06eux CTOPOH. MonoXeHUe WapuKOB Mo OTHOLEHMWIO K NONEPEYHOMY cede-
HUIO JOMKHO ObITb OJUHaKOBEIM C 06X CTOPOH CTOWKK U MOXeT BbiTb OTPerynupoBaHo Ana Nony4YeHNs MakcumarbHoM
paspyLatoLLeii Harpysku.

MexogHoe nornoxeHue Liapuka JOIKHO COOTBETCTBOBATHL LIEHTPY TSXECTU MUHUMANBHOTO 3HaYeHWs MONepedHoro
ceveHust, NGO LEHTPY TSHKECTM NOMepeqHoro ceveHust 6pyTTo, MMG0o B HEKOTOPOI TOUKE MeXay HAMMU.
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Harpyska fomkHa yBenuunsaTsCs 0 MOMEHTa NoTepy YCTONYMBOCTH 06pasLioM U OTCYTCTBUS Y HEMO BO3MOXHOCTU
BOCMpPWHUMAaTh AanbHelLLyto Harpy3ky. [laHHoe 3Ha4eHue Harpyskv AOMmKHO ObiTb 3adhUKCUpPOBaHO B Ka4ecTBe KpuTHUde-
CKOW Harpysku.

OnpefeneHne KpUTUHECKOW Harpysku JOMKHO 6a3npoBaTbCA Ha Cepuu UCTILITaHWA C OAMHAKOBEIM MONOXEeHWEM
MecTa NPUMOXEHUS Harpy3sKku.

A.2.1.3 lNopagok n MeToa UCNbITaHUA — BapuaHT 2

[na Hagnexalyero BbINOMHEHUS AaHHOTO UCTLITAHUA CNEeAYeT UCMOoNB30BaTh UCMBITATENBHYIO YCTaHOBKY, B KOTO-
poii No KpaitHEN Mepe OfHa U3 HarpyxaroLLMx NacTUH NO3BONSET OCYLLECTBMATb PEryNMpoOBKY NOBOPOTOM OTHOCUTENBHO
[IBYX rOpU30OHTasbHbIX OCel U KoTopas nocne aToro MoxXeT dukeupoaTb obpasel] HeobxoguMbiM 06pa3omM.

WcnbiTyemblil obpasel fomkeH BbITb ycTaHOBMEH TakuM 06pasoMm, YTOObI LIEHTP TSXKeCTH ero cedeHus (6pyTTo) co-
Brnajan ¢ LeHTPOM HarpyxatoLleil nnacTuHel, MMetoLLieil BO3MOXHOCTL NOBOPOTa ANA BOCNPUATUA NOBOro U3MeHeHns B
LieHTPMPOBaHWN BEPXHEN UMK HUXHEN nNnacTuH obpasua. 3aTem npuknagbiBaeTca HeGonblas 3akpennstowas Harpyska
(Hanpumep, 0,5 % OT oXMJaeMoi KpUTUHECKON Harpyaku) AN Toro, 4ToBbl NPUBECTU KOHTAKT peryrimpyeMoii Harpyxato-
LLiel NnacTuHbl U BEpPXHE (HIKHeiR) onopHOI NnacTuHEl obpasua B coCToAHUe NONHoro wapHupa. Mocne yero perynupy-
emas Harpyxatolas nnacTuHa fosmxHa 6biTb 3admKcupoBaHa B 3TOM NOMNOXEHUN.

MogroToBka o6pasLa K UCNbITaHUSAM MO AaHHOMY METOAY He OTNMYaEeTCA OT onucaHHoro B A.2.1.2, 3a UCKNoYEHNEM
TOro, YTO He TpebyeTcs Hanuyme BbIEMOK B HarpyXaroLmx nnactuHax.

Harpyska JomkHa yBennMunBaTbCs ¢ NpupalleHneM 0 KpUTUHECKOH N NOCNe AOCTMKEHUSA €€ MaKCUMaribHOro 3Ha-
YeHWsA noKasaHWsA AOMKHLI GbITb 3adMKCMpOBaHbI.

A.2.1.4 MonpaBKK K pesynsTatam UcnbITaHUn

Habntogaemas Kputudeckan Harpyska formkHa 6biTb paccMOTpeHa ¢ y4eToM haKTUYecKOoW TOMLWMHEI U npeaena
TeKy4ecTn maTepuana B cootseTcTBuu ¢ 13.3.5.

A.2.1.5 BblBOg XapakTepHbIX ((pakTU4eCKnX) 3Ha4YeHuiA

daKTudecKan KpuT4eckas Harpyska Ry floikHa ObiTh paccuuTaHa B cooTBeTcTBuM ¢ 13.3.3, 3aTeM onpeaensior
3P heKTUBHYIO NMoLWadb NONepeHHOro ceveHmst A g :

Aoy = R (A1)
f,

Ecnu npw ucnblTaHWsAX CTOMKM Ha cxkaTue MakcuMarnbHas rMbKOCTb CTOMKU NpeBLILLIAET 3HaYeHne % =0,2, achcpek-
TUBHasA NroLladb MOXET ObITb 3ajaHa crnefyowmum obpasom:

MUHWManbHY0 0CeBYI0 HECY LY CMOCOBHOCTL Ny py . MO NIMNGHON U U3rMGHO-KPYTUITBHO (hOpMe NOTEPH YCTOR-
YMBOCTM B COOTBETCTBMM C 9.7.4 1 9.7.5 cnepyeT paccHnTLIBaThL C MCMOMNb30BAHUEM 3HAYEHUA A g, NONYYEHHOro No pe-
3ynsratam UcnblTaHuii.

3aTeM 3HaueHne A g [LOMKHO ObITb CKOPPEKTUPOBAHO A NOSyYeHUs HOBOTO 3HAYEHUSA, COOTBETCTBYIOLLIEro

Ry
Nb‘Rb.min =
M

B aTom npouecce, ecnu pesynsraTel 66N NONYYeHbl C UCMONb30BaHMeM MeToda 1 s A.2.1.2, pac4eTHas ANUHa U3-
rMBHo hopMbl NOTEPH YCTONUMBOCTY JOSMKHA NPUHUMATBECS paBHOW ATMHE b, TO €CTb PACCTOAHUIO MeXAY WapHUpaMu, a
ANUHa KPYTUIBHON hopMbl NOTEpU YCTONYUBOCTU A0OMKHA 6bITb paBHOW NONOBUHE ANUHBLI 06pasua (ANUHLI CTolikK). Mpn
ucnonb3oBaHun Metoga 2 n3 A.2.1.3 gnvHa n3rnbHon U KpyTUnbHOW hopM NOTEPU YCTOMYNBOCTU AOMXKHA GbITb NPUHATA
B Ka4ecTBe MOonoBUHbLI AMNHEI CTONKK C (CM. PUCYHOK A.2).

A.2.2 VicnbITaHUsa cTOeK Ha CKaTUe — YYeT BNIMAHUA NoTepyu YCTOMYMBOCTHN (hOPMbI NONEPEYHOro ceyeHusn

A.2.2.1 Uenb ncneltaHui

Llenb ucnbiTaHWii — onpepeneHne BAUSHUA NOTEPU YCTOMYMBOCTU (pOpMbI MONEPEHHOr0 Ce4eHUst Noa AeWCTBUEM
OCEBOW Harpysku Ha HecyLLyto CnOCOBHOCTL CTOMKW. PesynsTaThl UCNbITaHUA MO3BONAT ONPEAENUTL KOpPeKTUpyoLue
3HaYeHWsA 1A TEOPETUHECKN ONpeaeneHHOi B COOTBETCTBMM C 9.7.2 0CEBOM Harpysku.

M pumMedaHune — Ecnu nenblTaHnsa CTOEK Ha cxxaTue B COOTBETCTBUM C JaHHbIM npunoXxeHuem npoBoAAT BO
BCeM BO3MOXHOM AWanasoHe ANUH CTOeK, TO BNTIUAHUE noTepn yCTOI7I‘-WIBOCTI/I CpOprI Ce4YeHUA BKNKHYEHO B KpUBbIE NOTEPU
yCTOI7I‘-WIBOCTVI, UCMbITAaHNA B COOTBETCTBUN C Aa@HHBIM pasgernioM MOoryT He NpoBOAUTBLCA.

A.2.2.2 MNopsgoK N MeToA ucnelTaHuii

[omxHo 6bITb NpoBEAEHO MO KpalHER Mepe Tpu UCMbITaHUA Ha obpasLax CTOeK ¢ ONOPHLIMU MNAacTUHaMMN B COOT-
BETCTBUM C onncaHneMm B A.2.1.2. CTOIKN JOMXHBI UMETb ATMHY, ONpPeAEerneHHyo B cOOTBETCTBUM ¢ 9.7.2¢. UcnbiTaHua
Takke MOryT BblTb NPoBeAeHbl Ha OHOW paMe Kak YacTb Cepun UCNbITaHWA, NMPOBOAUMBIX ANSA ONpefeneHns KpUBbIX U3-
rnba cTOMKK, onucaHHblx B A.2.3.

Ecnu Ha KoHUax oBpa3sLla HabnropaeTes CyLecTBEHHOE CKpyYMBaHUe, TO 3TW KOHLbI JOSXHbI ObITb 3aKpenneHsl Ans
npeaoTBpaLLeHUst AaHHOro CKpYYMBaHUSA; faHHOe 3aKpenieHne He JOMMKHO HaknagblBaTk AOMOMHUTENBHOrO orpaHn4eHuns
Ha UCKaxKeHWe NonepeYHoro Ce4eHus.

O6pa3sel fomkeH BbITb MOMeLLeH B UCTbITATENBHYIO YCTAHOBKY M HarpyXaTbCsl 0CEBOW Harpy3komn Yepes LapHup-
HOe 3aKpenneHWe Ha KaXaoM 13 KOHLOB. [TonoxeHne LWapHUPOB JOMKHO OblTb OAUHAKOBBLIM Ha 06enx CTOpOHax CTOMKU
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N MOXET GbITb OTPEryriMpoBaHo AN AOCTUXKEHNS NONOXeHNA, obecrnednBaroLLero NpUNoXeHne MakcumanbHOn Kputuye-
CKOW Harpysku.

A.2.2.3 BbiBoA XapaKTepHbIX ((hakTudeckmx) sHa4eHun

PesynbsraThl 4aHHbIX UCMbITAHUIA JOMKHBl ObITb CKOPPEKTUPOBaHBI MO NpeAeny Teky4ecTU U TOMNLUHE B COOTBET-
cTBun ¢ A.2.3.4.

XapaKkTepHasi KpUTU4eckas Harpyaka R, forkHa BeiTh oLjeHeHa B cooTBeTcTBUM € 13.3.3, a Takke [orkHa BbiTh
BbIYUCNeHa COOTBETCTBYOLas pacieTHasi NPOYHOCTL Ny, py SHaYEHNS Pe3ynbTaToB UCTIbITaHUA UCnonb3ytoT B 9.7.2 Ans
NPOBEPKMN BIUSHWUSA NOTEPU YCTONYMBOCTU (DOPMbI CEHEHUS.

A.2.3 VicnbiTaHUsa cToek Ha cxxaTue — OnpepeneHue KpUBLIX U3rnba

A.2.3.1 Lenb ncneltaHuin

Llenbto faHHbIX UCMbITaHUI ABNAETCA onpefeneHne 0CeBol HecyLlel CNoCOBHOCTH CTOMKM ANS AnanasoHa addek-
TUBHBIX ANVH B X-HanpaBfieHNM C y4ETOM BO3HUKHOBEHUSI BCEX BUA OB MOTEPU YCTOWUMBOCTU 1 OFPaHUYEHUIA, Hanaraemblx
PacKoCcHOW cMCTEMOI paMbl: pacCTOAHUAMU MEXAY ee TOYKaMU KpenmneHna u coeuHeHneM co CTOMKON.

MpuMevyaHWe — PesyneratamMu 4aHHOTO UCMbITAHWS ABNAIOTCS KpMBble M3rnba, koTopble NpeacTaBnsoT cobon
MOHUXAIOLWNA KOSDULMEHT ¥, 1 BeapasMepHoe 3HadYeHne rMBKOCTH L. 3HaueHWe A Beeraa NonyyatoT U3 rBKOCTH, cooT-
BETCTBYIOLLEW SirepoBoil notepe ycToumsocTn (L4) B X-HanpaeneHum, faxe koraa dopma notepn YCToAYMBOCTU Npea-
cTaBnsieT coboii NoTepro yCTOMUMBOCTY hOPMBI CEHYEHUS, M3TMBHO-KPYTUINBHYHO (DOPMY NOTepU YCTORYMBOCTU UK BiinepoBy
NOTEpPHo YCTONYMBOCTM B Y-HanpaeneHun. Lienbio 3Toro saenseTcsa AonyLeHne Ucnonb3oBaHusa KpUBON U3rnba B pacdHeTax v B
COOTBETCTBYIOLLWX Harpy»XeHUsIX, Bbi3bIBAIOLLMX MOTEPIO YCTORYMBOCTY TOMLKO B X-HanpasneHuu. [aHHbIA noaxos senseTcs
KOHCEepBaTUBHBIM U HE YYUTLIBAET BNUSHWE MOMEHTHO-BpaLLaTeNbHON XapakTepUCTUKK KpOHLLITEHHa Barnku.

A.2.3.2 MNopsgok npoBefeHNs UcnbiTaHuin

MpoBeaeHUe UcnbiTaHuid BKtoYaeT B ceba cOOpKy pambl ¢ MakcUMarnbHOW WWPWHONW, XapakTepHON AnsA f4aHHoro
BUAa NPOAYKLUMK, B KOTOPOW OAHAa U3 ABYX CTOEK Harpyxaetca oceBOi Harpy3koi, Kak nokasaHo Ha pucyHke A.3a. Cxema
PacKOCHOW cMCTeMBl, ee CeKUMN U COEAUHEHUS [OMKHBlI COCTOATb U3 KOMMOHEHTOB, NMPUMEHAEMbIX B KOHUrypaLusx,
Haunbonee xapaKTepHbIX ANA NONyYeHUs KpUBLIX MOTEpU YCTOMYMBOCTU. Harpyxaemas cToiKka AoMKHa HarpyxaTbes de-
pes cTanbHble Lapuku N COOTBETCTBYIOLLME ONOPHBIE NNAcTUHbLI, Kak onucaHo B A.2.1.2.

N N
L \ Le Lt
P v v
N ~ N
AERNIRS

A — WupuHa pambl; L; — pacyeTHas AnuHa Npu NpoaonbHoM usrmbe;
b — HanpaBneHue Harpysku; ¢ — cuna, KOMNeHCUpYIoLWan BeC pambl

PucyHok A.3 — Mopsgok ansTepHaTMBHOrO NPOBEAEHUSA UCNbITAHWIA CTOEK Ha cxXaTue
HekoTopble cxeMbl PacCKOCHBIX CUCTEM NOJpasyMeBaloT HEOAUHAKOBOE KONMUYECTBO Y3I10B KpEnsieHUs Ha CTOWKax
pambl. B 3TOM cnyvae ONbITHO-NPOMBILWMEHHbIE UCMBITAHUA HEOBXOAUMO MPOBOAUTL ANt KaXAOW CTOMKM, Kak STO no-

Ka3aHo Ha pucyHke A.3b n A.3c ana ycTaHoBneHus Haubonee cnaboi KOHUrypaLum (KOrMYeCcTBO Y3N0B KpernneHus Ha
cToitke). Hanbonee cnabas koHdurypauma aomkHa nogBepratbCA UCNbITAHNMAM ANA onpefeneHmnsi NPOYHOCTMU Ha CXaTue.
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B kavecTBe anTepHaTUBLI BbiLEONUCAHHOW NpoLeaype UCMbITaHUA Ha CxXaTue MOXET NoABepraTbCA NOMHOCTLIO
cobpaHHas pama (npoLieypa UCnbITaHWii NokasaHa Ha pucyHke A.4). MNpu NpoBefeHUN AaHHbIX UCNbITaHUIA NOBOPOT pac-
npeaensaoLnx Harpy3ky 6anok 0THOCUTENBLHO NPOAOSILHLIX OCel MOXET BbiTb OrpaHnyeH.

Koraa onpefeneHHas cToiika UCNbITEIBAETCA B COCTaBe pam € pas3fUvHON peLleTKON PacKOCHON CUCTEeMBI UMK pas-
SINYHOMA LUMPUHBI, AOMKHEI BbITh NPOBEAEHb! OTAENbHbLIE UCMLITAHNA ANA KaXA0h KoMBUHaLun pasMepa peleTkn 1 Wwu-
PVHBI, NGO ANA MCNBITaHUA AOMXKHA UCNONL30BATLCA paMa ¢ HauborbLUMK pasMepaMi PeLIeTKU PacKOCHON CUCTeMbI
1 HauGonbLue LWNPUHON.

TAVAVS!

PucyHok A.4 — Mopsaok anbTepHATUBHOIO NPOBeAEHUS] UCMBITAHWIA CTOEK Ha CXaTue

A.2.3.3 MeToa npoBegeHns UenelTaHui

Crolika [omKHa ucnblTeiBaTbCA B AWanasoHe ANWH, HauMeHbLUas U3 KOTOPbIX NO3BONUT YCTAHOBUTb OfUHOYHYIO
naHenb packocHon cuctembl. Hanbonbluas AnuHa AoMXHa COOTBETCTBOBATL 6e3pasmepHomy KoadduumeHTy rubkoctu
= 1.5 ANA NoTepn YCTOMYMBOCTN B X-HanpaBRneHuu, 1 Mo KpaiiHeli Mepe TpU APYrUX UCTILITYEMbIX ANMWHBI CTOMKM A0rK-
Hbl BEIOUPATLCA C YHETOM MX HaXOXAEHWUSA B Anana3oHe Mexay yKazaHHbIMU ABYMSA KpauHUMK criydasMn. MuHuMansHoe
KOMM4eCTBO WUCMbITaHWh — 5, paBHOMEPHO pacrnpeaerieHHbIX Mexay UCMbITYeMbIMUA ANMHAMK; AOMKHO BbiTb NpoBEeAEHO
MUHUMYM ABa UCMbITaHWsA CTOMKK Kaxxaon AnNvHel. MNpu NpoBeAeHUN NCTbITaHWIA Harpyaka fonmkHa NoBbILLAaTLCA 10 YPOBHA
KpUTUYECKON. PeXuM paspyLUeHuss puKkeupyeTes.

A.2.3.4 MNonpaBku K peaynesratam UCnbITaHUM

KoppeKTUpPOBKY KaxKgoro U3 NonyYeHHbIX pesynsTaToB creayeT NPoBoAUTL B COOTBETCTBMU € yernosuamu 13.3.5 ¢
YYETOM CriefyroLLuX 3amevaHuit.

Mony4eHHas KpUTUUECKas Harpyska JomkHa OblTb CKOPPEKTUPOBaHa C y4eToM hakTudeckoil TOMWMHEI U Npegena
TeKy4ecTu ucnblTbiBaemMoro obpasya cnegytowmm obpasom:

tye

Ry, = Rﬁ(c“)(t—) ) (A2)
rae p t
0<1<0,2 C=(¥)
" f
~ X-o,2+?y(1,5-i)
0<h<15 C=( t )
1,3
15<h C=10 T

,E ' (A3)
TE E—
f.V

rie A — rMBKoCTk, COOTBETCTBYIOLAA HaGMoAaeMOMy PeXUMy paspyLLEHUS.
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OctanbHble 0603Ha4eHUs B cooTBeTcTBUM € 13.3.5.

A.2.3.5 MNony4yeHne Kpueoi nsrnba cTepxHa

Bce pesynbraTthl UCMBITAHWIA Ha CXaTue cneayeT NPUMeHATb B JaHHOM pasgene.

Mpoueaypa formkHa ObITh cnegyowen:

a) ANs K&XA0ro UCTbITaHWA AOMKHBEI GbITb BIMUCTIEHB KO3PDULIMEHTE! CHIKEHNS HArPY3KU 7, U 6e3pasMepHblil

koadduumeHT rubkocTn A, rae R

X-ni = A nif (A4)
7 ety

_ A

xm:T"'\/B_,, (A.5)
roe 1

R, ; — YTOMHEHHas KpUTUYECKan Harpyska AN KONUYECTBa UCNLITaHWIA /;
f, — HoMUHarbHBIA Npeaen TekyqecTu.
’E
AT |—,
fy

hpi — KO PULMEHT rMOKOCTU AN N3rMGHON NOTEPU YCTONYMBOCTU OTHOCUTENLHO MTaBHbIX OCEN.

_ A
B1_ A '

4

b) AormkeH ObITb Co3AaH rpadouk 3aBUCUMOCTHU Y, OT Ay _

C) 3aTeM AOSMKHbI ObITh BbiGpaHb! noaxoasime anrebpanyeckne BulpaXeHUa Ans X, (Zxq, (Ap,i)) ANS onpegenenns
MECTOMOMOXEHUSA CPeAHUX 3HAUYEHUI Pe3yNETATOB UCNLITAHUA ;. DTN BbIPaXeHUs OMKHLI UMEeTb He Gonee NATU Hesa-
BUCUMBIX KOSGPULMEHTOB. OTO MOXET GbiTb CAENaHo METOA4O0M HaUMEHbLUMX KBAApaToB MM u3obpaxeHneM rnagkon
KpUBOWA BPYYHYIO;

d) oTAenbHbIE 3HA4YEHUS 7(,,; AOMKHBI ObITb HOPMUPOBAHB! AENEHNEM KaX/A0ro 3Ha4YeHNUs Ha COOTBETCTBYOWEee cpea-
Hee 3HavYeHne Xeuw 3ateM MoxeT ObITb BbIYMCIIEHO CTaHAapTHOE OTKNOHEHUe s 3TUX HOPMUPOBaHHBIX 3Haqum71;

€) 3aTeM JOMmKHO BbITb onpefeneHo dakTu4eckoe (XapakTepHoe) 3HadeHne KoadULIMEHTa CHUXEHNUA Harpysku i,

x= Xcu(1_kss)l (A6)

roe kg npeacraeneH B Tabnuue 11 n Gasnpyetca Ha obLieM Yucne pesynsTaToB UCTILITaHNIA.

Mony4yeHHas KpUBas CTEPXHA JEeWCTBUTENbHA B AuanasoHe ANUH UCTBITYEeMbIX CTOeK. [ANA ANWH CTOEK BHE UC-
nelTyeMoro guanaszoHa KosdULNEHT CHUXEHUA Harpysku gofkeH OblTb paccuuTaH B cooTBeTcTBUM € 9.7.4 11 9.7.5.
Ho nepep BbINONHEHUEM JaHHOro pacyeTa HeobxoAMMO MPOBECTM NPOBEPKY NOTEPU YCTONYMBOCTU C NoTepei ¢op-
Mbl CE4E€HUA B COOTBETCTBMU € A.2.2 C UCNOMBb30BaHUEM PE3ynLTaToB UCMbITaHWIA paM ¢ OfHOW NaHerbio packoCHON
CUCTEMBI.

A.2.4 VcnbiTaHusa Ha n3rnb KpoHwTenHOB 6anok

A.2.4.1 Lenb neneitaHui

Llenbto AaHHOro UCMbITaHUA ABNAETCA onpeferneHne XXeCTKOCTM U NPOYHOCTM Ha U3rnb KpoHLTeiHa 6anok. PaboTta
COeAMHEHNA CTOWMKM M KPOHLUTEHa Ganku sBnseTcs BaXHeEWLLER No OTHOLLEHUIO K paboTe BCel KOHCTPYKLMM cTennaxa.
OHa 3aBUCUT OT BonbLUoro Yncna ¢akTopos, B YaCTHOCTH:

a) TMNa CTOMKM,

b) TonwuHel cTOWKMY;

¢) Tuna Ganku;

d) nonoxeHus 6anku oTHOCUTENLHO KPOHLUTENHE;

e) MeTofa kpenneHus 6anku K KpOHLUTENHY;

f) TMNa 3auenoB KPOHLLUTEWHaE,;

g) CBOMCTB UCMOMb3yeMbIX MaTepuanos.

Bce komBuHaLum dhakTopoB, KOTOpble MPOABMAIOTCA NPU pacyeTe KOHCTPYKLUMW, CliefyeT UCnbIThiBaTk OTAENBHO,
ecnn He MOXeT ObiTb JOCTOBEPHO MOATBEPKAEHO, YTO UHTEPMONsALus pesynsraToB obecnednBaeT KOHCEPBATUBHYHO
OLIEHKY.

[nsa Kkaxgoro TMna coefMHEHNs CTOMKU U KPOHLLUTeWHa crefyeT npoBoaUTb Kak MUHUMYM TPU UAEHTUYHBIX UCMbITa-
HWA Takum oBpa3oM, YToBbl pelynbTaThl MOMMK BblTe CTAaTUCTUYMECKU MHTEPNPETMPOBaHbLI B COOTBETCTBUM ¢ 13.3.3.

Cepus UcnbITaHWi, B KOTOPOW N3MEHSETCH TOMBKO OAMH U3 CYLLIECTBEHHbLIX NapaMeTpoB, Takux Kak WupuHa ban-
KW, TOMLLMHA CTOMKM U Ap., MOXET BbITb NpoBedeHa U 06paboTaHa kak efuMHoe Lienoe ANA NpoBejeHUs nocneayoLen
cTaTucTudeckoit 06paboTku, nanoxeHHoi B 13.3.4. Cepusa UCMbITAHUIA LOMKHA COCTONATL NO MeHbluelt mepe u3 10 nc-
NblITaHWA.

Mpw Hanu4uy BoMnbLLOTO PsAa TUMOPa3MepoB CTOEK, KPOHLLTEWHOB M Ganok Ha YCMOTPEHWE KOHCTPYKTOpa onpeae-
NeHHble KoMBMHaLMK CTOeK, 6arnok U KPOHLITEAHOB MOTYT HE BKNHOYATHCS B UCMBITAHUA NPU YCIIOBUW HaNUYUS HagexHO
BO3MOXHOCTW MHTEPMONALUN Pe3ynLTaToB.
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A.2.4.2 MNopsaok npoBedeHUa UCrbliTaHUi

MopsAOK NPOBEAEHUS UCTIbITAHUIA [OMKeH ObITb creayoLmm.

a) Ctolika HebonbLION ANUHBLI [oMxHa BbITb NPUKPENeHa K XXeCTKON paMe UCMbITaTeNbHON YCTaHOBKM B ABYX TOY-
Kax ¢ 3a30poM h = h, MeXay HUMM, rae:

h, = (anuHa KpoHLWTeliHa) + 2f.

Bo BpemMs npoBefeHNsA UCMbITaHWiA Ha 3TOM PacCTOAHUM He JOMKHO BbITb KOHTaKTa MeXAy CTOMKOWR u pamoii uc-
MnblTaTeNbHOM YCTaHOBKU. KopoTkas YacTe 6anku AomkHa OblTb NpUcoeguHeHa NOCPeACcTBOM TECTUPYEMOrO KPOHLUTEHE,
dmkcaTopbl (3auensl) 6anku JomkHel ObiTb YCTAHOBMEHbI Ha LUTaTHbIe MecTa. XapaKTepHble NpuMepbl NoA06HbLIX NpoLie-
4yp npoBefeHnsa UCnbITaHn npeacTasneHsl Ha pucyHke A.5.

b) BokoBoe cMmelleHe M ckpyduBaHWe koHua Hanku fomkHbl 6bITb NpeaoTBpaLleHbl BBegeHWeM H6okoBoro orpa-
HWYeHUs, KOTOpoe TeM He MeHee No3BONSAeT anemeHTam Ganku cBobofHO nepeMellaTsCa B HanpaeneHun npunoxeHus
Harpysku. Kpome Toro, napa KpOHLUTERHOB MOXET UCTMbITLIBATLCA MapaniensHo.

¢) Harpyaky cnefyet npuknagbisaTs Ha pacctosHumn 400 MM OoT 6OKOBOW NNOCKOCTU CTOWKM HarpyXarowmm aremMeH-
TOM, ANIHa KOTOPOro He MeHee 750 MM Mex/y LUapHUPHLIMU Oropami, Kak rnokasaHo Ha pucyHke A.5.

d) MoBopoT fomkeH 6bITb M3MepeH OAHUM W3 CReayHoLLUX CrnocoboB:

1) AaTYNKM NepeMeLLleHns yCTaHaBNUBatoT Ha MNAacTUHY, 3akpenneHHyo Ha Banke, pacnonoxeHHyo 65I3Ko K KpOH-
LUTeVHY, HO C JOCTaTO4HbIM PacCTOSHUEM [N BO3MOXHOCTU NOBOPOTa KPOHLUTERHa (aaTuunkmn d; u d, Ha pucyHke A.5);

2) paT4nk noBopoTa NpucoenHsaeTcs K 6anke Ha HebONbLLOM PAaCCTOAHUK OT KPOHLUTEHHa.

4

e e |

A 1 U o
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g u >F [V V) >F
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”_@d_L v| U v| U

J_’ v| O ¢ v| O G
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7 — LUTOK TMAPOLMIIMHAPA UCTIBbITaTENBHOWN YCTAHOBKW; 2 — paMa UCNbITaTeNbHOW YCTaHOBKY; 3 — areMeHT CTOWKM;
4 — KpoHLUTelH 6anku; 5 — orpaHn4eHne noBopoTa 6anku B 60KOBOM HanpaBneHW; 6 — 3axum;
7 — npoknagka AnA sasopa; A 2 750 mM; B = 400 MM; C — paccTosaHue Mexay AaTyukamMun nepeMeLLeHns;
d — namepuTenbHble NPUGOPLI; F — WMPUHA NNOCKOCTU CTOWKKM; G — ANUHA UCNbITEIBaEMOro obpasua;

PucyHok A.5 — Mopsaok NnpoBeaeHUs UcnblTaHWii KpoHLWTeHa Ganku Ha nsrnb
(nokasaHb! anbTepHaTUBHBIE BapUaHTLI YCTAHOBKN CTOMKN)

A.2.4.3 MNpoueaypa ncnbITaHuWin

Mpoueaypa ncnbiTaHUiA, NOKa3aHHas Ha pucyHke A.5, nogpasyMeBaeT HarpyXXeHue KpoHLTeliHa cBepXy BHU3. 3Ha-
YEHUS KECTKOCTU U NMPOYHOCTU AOMKHBI BbITb NONYYEHbI OTASNBHO ANA NEBOro U NPaBOro KPOHLUTENHA, CpeAHee 3Hade-
HUe HeoBXoANMO UCMOMbL30BaTL B pacyeTax.

HadaneHas Harpyska F, npumepHo paBHas 10 % OT oXngaemon KpUTUHECKON Harpy3sku, MoXeT BbITb NpuUnoxeHa K
coefiMHeHuto B cbope 1 3aTeM CHATa. B 3ToM cnyvae oHa cuuTaeTcs NpeaBapUTENbHON Harpy3kon AnNs 0cagku aremeH-
ToB. [NoKasaHua 4aT4YMKOB Mocne STOro AomMKHbl 6biTb 06HYNeHbl. 3aTeM NpuknaabiBaeMylo Harpysky F crneayert nocre-
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NeHHO YBENUYUBaTL 40 JOCTMKEHUS MaKCMMarbHOW Harpy3skn U paspyLueHus coefuHeHns. HeoGxoanmo KOHTPONUpoBaTh
MOBOPOT COEAUHEHUS, U ANA KaXA0ro COEfUHEHUST AOMKEH GbiTh MOMyYeH rpaduk 3aBUCUMOCTU MOMEHTa W yrna noso-
poTa, B KOTOPOM:

M=F-B (A7)

"

0= %, (A.8)
rae
B — pblyar npunoXxeHus Harpysku F;
M — paccrosiHue Mexay AaTunkamu dq 1 d,, nokasaHHLIMU Ha pucyHke A.5;
8y — Aedopmauusi, usMepeHHas AaTuuKkom dy;
&, — Aedopmauus, usmepeHHas AaTuukom d,.

A.2.4.4 MNonpaBKku K pesyrisratam UcnbITaHUi
Mpenen Teky4ecTn 1 TONLMUHA MaTepuarnos CTOWKK, 6anku n KpoHLITEWHa cneayeT onpeaensTb ¢ Y4eTOM BblHUCe-
HWS KoppeKTupytoLlero koaddpuuymerta C,:

D= ()= 10, (A9)

rp‘e t t
fy — dakTuyecknin (aKkcnepuUMeHTasibHLIA) Npeaen TeKy4ecT COOTBETCTBYHIOLENO arleMeHTa,
f, — HOMMHankHbIA Npeaen Teky4ecT! COOTBETCTBYIOLLETO AMeMeHTa;
ty — dakTnyeckasn (akcnepuMeHTarnbHas) ToNWWHa COOTBETCTBYIOLLIENO ANeMeHTa,;
t — pacyeTHas ToOMLMHA COOTBETCTBYIOLLErO AEMEHTa,;

a=0 ecmf z2f;

=1, ecnn fv <f

B TOM cnyqae €CNny He NPOUCXOAUT paspyLueHUss banku unu npefen Teky4yecTn KpoHwTelHa banku Gonee vem
B 1,25 pasa npesbIlIaeT rapaHTUpOBaHHYIO NPOYHOCTb, HEOBXOAMMO NMPUMEHATL KOPPEKTUPYIOLLME 3HAaYEHNSA O4HOro
U3 ABYX COOTBETCTBYIOLLUX 3/IEMEHTOB, KPOHLUTEHa 6anku unu cToiku, He3aBUCUMO OT TOrO, KaKoW areMeHT npeano-
nNaranocb A0BeCTW A0 paspylueHus. B cnyyae pa3spylueHus KpoHlTeiHa 6anku Heo6xoquMo NnpMHUMaTh BO BHUMaHue
KOPpPEKLMIo, CBA3AHHYIO C MaTepuarnom KpoHwTeiiHa b6anku. Koppekuus B 15% unm meHee MOXET He NPMHMMATLCHA BO
BHUMaHUe.

B cny4ae npuMeHeHWs KOPPEKTUPOBKKU pe3ynbTaToB MOMEHTHO-NOBOPOTHAA XapakTepuctuka (M; — 0) norkHa
6bITb pasgeneHa Ha ABe YacTu, Of4HA U3 KOTOPLIX AOMKHA NPeACTaBNATb ynpyrue gedopmauuu, a apyras — obnacrtb
Heynpyrux gedopMaLiii coesuHeHus.

Mpoueaypa fomkHa SeiTb cnegytoLen.

a) MsoBpaxaeTcs HeCKOpPEKTUPOBaHHLIN rpadpuK pesynLTaToB UCTILITAHWUIA B Ka4eCTBe 3aBUCUMOCTH (KpUBOIA ) (M,—0;).

b) NamepsieTca HaKIoH KpuBoiA (Ky) B HaYane KoopauHar.

¢) M3 Habritofaemoro noBopoTa 0, BLIMMTAETCA 3Ha4YeHNe ynpyroro nosopota M, /K, ANa Nony4eHna nnacTuyeckoro
narnba 0.

d) Buluncnaercs ckoppeKkTupoBaHHeIl MOMeHT M, paBHblili M, =M;- C.Tae C=0,15+C,_,n C<1,0.

e) HasHavaeTcst ynpyroctb coefMHeHNs (KpoHWTelHa), B faHHOM crnydae M, /Ky, ANs onpefeneHns HOBoOro yrma
nosopota 6= 0+ M, /kg.

f) MaoGpamaercn CKOppeKTMpoBaHHas kpusas (M, —0,.).

MpumevyaHue 1 — CroppeKTUpoBaHHaAs MOMEHTHO-NOBOPOTHAsA XapaKTepucTUka UMEET TOT e HadarbHbIiA
HaKMoH kg, KaK U nsHavanesHo Habnogaemas kpuseas.

MpumeyaHue 2 — AnreGpandeckoe BblpaxeHue B BUAe (DyHKLMU NOBOPOTa MOXET ObITb MCMONL3OBAHO ANsi
npefcraBneHns n3obpakeHHON KpMBOW. OTO BbIpaXeHuUe [JOMKHO UMeTb He Bonee NATU HE3aBUCUMBIX KOIpPULIMEHTOB.
OT0 MOXET BbITb JOCTUIHYTO C NOMOLLLIO NPUMEHEHUSI METOfja HAUMEHbLLWX KBaApaToB.

A.2.4.5 BuiBog xapaKkTepHbIX 3Ha4€HWUI U npoueypa onpeaeneHns KpUBbIX

A.2.4.5.1 OcHOBHblE NOMOXeHUA

Kputudeckuit MOMEHT M,,; nomkeH GbiTk NPUHAT B Ka4ecTBe MaKCMMaNbHOrO KOPPEKTUPYIOLLEro MOMEHTa, Kak ro-
Kas3aHo Ha pucyHke A.6.

[nAa Kaxaoro Tuna coefMHEHNs1 CTOWKN N KPOHLLUTEdHa XapakTepucTka KpUTU4eckoro MoMeHTa My aomxkHa GbiTh
paccuuTaHa B cooTBeTCTBUM ¢ 13.3.3. PacueTHbIn MOMEHT coeiuHeHus npu Mg, 9ToM

My = e (A10)
Tm

rae

Yy — KOIPDULMEHT HAAEXKHOCTU COEAMHEHUS, ONpeAeneHHbIA B 7.5.
1N — NepeMeHHbI KoaddULUEHT, NPUHUMaEMbIA KOHCTPYKTOpPOM, 1 < 1.
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PucyHok. A.6 — ObpaboTka 3Ha4eHWiA XKECTKOCTU KpOHLWITeNHa Ganku

MpumeyaHune — JTo60oe 3HayeHne pacyeTHOro MOMEHTa MOXET ObiTb Bbl6paH0 MEeHbLWUM NN paBHbIM MaKCKU-
ManbHO AONYyCTUMOMY AA TOro, 4TObbI ONTUMU3NPOBATL BO3MOXHbIE HECOOTBETCTBUA Tpe6oaaHm71 M0 XXeCTKOCTU U Npod-
HocTW. Takum oGpaaoM, CHUXEHUeM pac4eTHOW NPOYHOCTU MOXHO OCTUYL Gonbluen pac4eTHOW XXeCTKOCTH.

A.2.4.5.2 Mpouenypa onpefeneHna NMHeap3oBaHHOW 3aBUCUMOCTH

XapaKTepVICTI/IKa MOMEHT-NOBOPOT COCTOUT U3 TIUHEWHOWN XXECTKOCTHU noBopoTa U pac4eTHOro MOMeHTa coejuHe-
HUsI, ONPeAEensieMoro B COOTBETCTBUM € ypaBHeHneM A.10.

YKecTkocTb noBoporta KpOHLIJTeI7IHa AOIMKHa ObITb nony4yeHa Kak HakrnoH kni JNIUHUN, npoxo,qﬂu4e|7| Yepe3 Hadaro Ko-
OpAMHaT, KoTopasi OorpaHU4MBAET IKBUBASIEHTHLIE 0BNacT Mexay Hell U SKCNepUMeHTarIbHON KPUBOM, HXKE pacyeTHOro
MoMeHTa Mg, (C y4eToM nonpaBok Ha Npefern TEKyYECTU U TOMLLUHY), Kak NokasaHo Ha pucyHke A.6, Mpu ycrioBuu, YTo:

M,
k, <115—F< (A.11)
eki

MpumevyaHue — 370 ycnoBue npegHasHavyeHo AfS1 OFPaHUYEHUS pa3HULBI MeXAY NMOBOpPOTOM MpU paspylue-
HUK, AonycKaeMoii B MOAESU W onpeAeneHHO C MOMOLLbIO UCTIbITaHuiA, 40 15%, B crydasix Korga noBefeHne KpoHWTenHa
SABNSAETCA HENMUHENHBIM.

PacuyeTHoOe 3Ha4eHue XKeCTKOCTH KpOHLIJTeI7|Ha kd AOIMKHO ObITb nony4vyeHo B Ka4ecTBe cpefiHero aHa4veHusa K, rae

K, <

1 n
n K- (A12)

A.2.4.5.3 lNpouenypa onpefeneHns MynsTUNUHERHON 3aBUCUMOCTH

Ona MynsTMNMHeRHON 3aBMCUMOCTU NOBOPOTa OT MOMEHTa MEPBLIM LLAroM SIBMSAETCA onpeferneHne cpeaHen Kpu-
BOW U3 pe3ynsraToB UCMbITAaHWA COOTBETCTBYIOLWEH KOMOUHaLMK coeauHeHns 6anku u KpoHLWTeilHa. B cooTBeTCTBUM C
A.2.4.3 pe3ynraThl 4511 IEBOTO U NPaBOro KPOHLITEWHa AoNyKaeTcs paccMaTpuBaTb COBMECTHO.

CpepaHas kpuBasi AormkHa 6bITb NonyYeHa HaHeCeHWeM CpeiHEro 3Ha4eHM sl MOBOPOTa B KaXblii MOMEHT npupale-
HUA (YBENUYEHMs) 3Ha4eHUs1 pacieTHoro MomMeHTa Mg, ¢ UCMONbL30BaHUEM KPUBLIX 3aBUCMMOCTU NMOBOPOTa OT MOMeHTa
nocrie KoppekLyuu B cooTBeTCTBUMN ¢ A.2.4.4.

OT0 faeT ofHy KpUBYIO AN TUMA COeAUHEHNS, CBA3LIBAIOLLYIO MOMEHT M MOBOPOT, Kak NMOKa3aHo CNNOLWHOA NUHUein
Ha pucyHke A.7.

Ecnin onpepeneHune niodTa He BKNIOYEHO B pacHeT HecoBeplUeHCTBa paMbl B 5.3.2, To NiodT, UsMepsaMblil B COOT-
BeTcTBUN ¢ A.2.5, flomKeH ObITh fo6aBneH K cpeaHel KpMBO MOMEHT-NOBOPOT, MOMYYEHHOW KaK OnncaHo Bhilwe, B Kade-
CTBE FOPU3OHTasNbHOro WU MOYTU FOPU3OHTANbLHOrO y4acTka (pasHoro C/2, cM. pucyHok A.9).
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MynsTUNUHeiHas KpuBasi MOXeT BbiTb NOMyYeHa 3aMeHoi cpegHei KpMBOM pagoM NpsiMbIX NIMHUIA, KOTOpble Beerga

HaxXoAATCS HUXE Hee, KaK NnokasaHo Ha pucyHke A.8. MoxHo npegnonaraTs, YTo XapakTepucTuka MOMEHT-NOBOPOT Takxke
crpaBejnvBa u Ans oTpulaTenbHbIX BpalleHUi.

Mn‘

MRd

T—

0n

1—psa CKOPPEKTUPOBaHHbIX SKCNEPUMEHTaNBHbIX KPUBLIX; 2 — MoryYeHHas cpeHaa KpuBas

PucyHok A.7 — OnpegeneHue «cpefHeil» KpUBOI 3aBUCUMOCTM MOMEHT-NOBOPOT

Mn‘

Mrd

0 o

PucyHok A.8 — TunoBasi nMHeapusauusi cpegHei KpuBon
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A.2.5 NcnbiTaHnA KpOHWTEWHOB 6anok Ha nodT B cOeaAUHEHUN

A.2.5.1 Uenb ucneitaHumn

Llent ucnbiTaHuii — onpeaeneHne 3HaueHUn nNtohTa COEANHEHNA ¢, ANA NCNOMNb30BaHUA B pacdeTax B COOTBET-
cteumn ¢ 5.3.2.

A.2.5.2 MNopagok npoBeAeHNA UCTIbITAHUIA

Mpu npoBeaeHUN AAHHOTO TUNa MCMbLITAHWIA cregyeT WCNoNb3oBaThb NPOLEAYPY ANS OnpeAeneHns XecTKOCTU 1
NMPOYHOCTU KPOHLUTEWHA, ONUcaHHYI0 B A.2.4, 3a UCKNIOYEHWEM TOrO, YTO HarpyXarLuii 3neMeHT AomKeH 6bITb ABOHOIO
(npsimoro 1 o6paTHOro) AeicTBUS ANS BO3MOXHOCTU NPUNMOXEHUS Harpy3ku B o6paTHOM HanpaBreHuu; Takke Ans [o-
CTWKEHUA faHHOro addekTa MOXeT BbITb UCMONBb30BaH NPOTUBOBEC C MAccoM, paBHON Macce cobecTBeHHoro Beca. KpoH-
LUTeH He JOMKEH OTCOEAUHATLCA OT CTOMKM B Npouecce peBepcupoBaHus ABwkeHus. JioGble uamepeHus, BbibpaHHble
4NA NOATBEPXAEHUA AaHHOro npoLecca, He AOMKHLI BNUATL Ha NOBEAEHUE KOHCTPYKLUK.

A.2.5.3 Mpoueaypa ncneITaHnin

Harpyska F fo/kHa MeANeHHo YBenuYnBaTbCa A0 TOrO MOMEHTA, KOrAa KPOHLITEWH NONYYUT 3Ha4YeHUne MOMEHTA,
paBHoe 10 % OT pac4eTHOro MOMeHTa, onpegeneHHoro B A.2.4. HabniogatTca nonyvyaemble gedopmauuun. 3ateM Ha-
rpyska gorxHa 6biTb CHATa U NpuUnoxeHa B MPOTMBOMNOMOXHOM HanpaBneHUW ANA NONyYeHUA OTpULiaTeNbLHOrO MOMEHTa,
paBHoro no MeHbLe Mepe 10 % OT pacyeTHOro MOMeHTa. 3aTeM Harpyska gosmkHa 6biTe cHATa. Ha pucyHke A.9 npeg-
CTaBIIeHbl XapaKTepHas 3aBUCUMOCTb, KOTOpas MOXET ObiTb NMofny4eHa B Xofe AaHHbLIX UCTIbITaHNA.

M, kHMm
A

/

— 6, pag

C — ABoiiHOe 3HaYeHue niodTa coeanHeHNs

PucyHok A.9 — XapakTepHasi 3aBUCMMOCTb, NoNyYaeMas B XoAe UCNbITaHWUMA.

A.2.5.4 MNonpaBKku K pesyrisratam UcnbITaHUn

Ans yyeTa pasnuyHbIX BApUaHTOB TOMLYUHBI U MPOYHOCTU NPOBEAEHWE NONPABOK K pesynbraTtam UCMbITaHUA He
Tpebyercs.

A.2.5.5 BbiBoA xapaKTepHbIX ((akTUYecKux) sHaueHun

CpepnHee 3HaveHme niodTa coefiMHEHNUs1 JOIDKHO BbITh NONYYeHO Mo pesynbrataam No KpaiiHel Mepe Tpex UCTIbITaHWiA.

A.2.6 VcnbiTaHnA KpoHuTeiiHOB 6anok u oMKCaTopoB (3auenoB) KPOHWTEWHOB Ha CABUI

A.2.6.1 Uenb ncnbltaHui

Lienbto UcnbiTaHnii SBNSIETCA M3MEpEeHMe MPOYHOCTU Ha CABUM KPOHLUTEWHA WKW 3auenoB KpoHLUTeWHa. [ormKHb!
6bITb NPOBEAEHBI UCTbITaHMS, BKITIOYAIOLLME MO MEHbLUEN Mepe CTOMKW Hanborbluei U HauMeHbLLER TONLWUHBLI B KOMGU-
HaLuuu ¢ KPOHLITEWHOM HauMeHbLUel TOMNLUHBL. [pn OTCYTCTBUW cneyuanbHbIX YKasaHuin AN pacdyeToB NMpUHUMaIOTCA
HanMeHbLUWe 3HaYeHUs! MOJNyYEHHbIX pe3ynbsraToB.

A.2.6.2 MNopagok npoBefeHUs ucnsuITaHuim

Mopsaok NnposeAeHUs UCTbITaHMIA NofpasyMeBaeT UCMONb3OBaHNE KOPOTKOW CTOMKM, XKeCTKO COeMHEHHO ¢ pamMoii
OTHOCUTENBHO GECKOHEUHON XKECTKOCTY, ¥ Barnku, NpucoesUHEHHO K 3TON CTOMKe NocpesCcTBOM UCMBITYEMOro KPOHLUTERHE,
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Kak nokasaHo Ha pucyHke A.10. Harpysky cnegyeT npuknagbiBaTe NOCPEACTBOM HarpyXatoLLero afemMeHTa ¢ LWapHUPHLIM
onupaHWeM, YCTaHOBRNEHHBLIM Ha pacCcTOsHUKM & OT 6OKOBOW NNOCKOCTU CTOWKN U KakK MOXHO Brimxe k Heil. CBOGOAHLIN
KoHeL, 6ankn gonmxeH 6biTb YCTaHOBSIEH Ha LLAapPHUPHYIO ONOPY Ha pacCTOAHUW NO KpaiiHel mepe 400 MM oT BokoBOW NNo-
CKOCTW CTOMKK, Kak nokasaHo Ha pucyHke A.10. 3Ta onopa gomkHa 6biTb perynupyemoii B BepTUMKaribHOM HanpasfieHun,
4yTObLI 6anka ocTaBanack MOPU3OHTANLHON B XOAe UCNbITAHUA.

[na ucnbiTaHnil UKcaTopoB (3aLienoB) KPOHLUTEWHA NCMLITYEMbIA OTPE30K CTOWKM AOIMKEH ObITb YCTAaHOBNEH B pas-
BEpPHYTOM Ha 180° nonoxeHun (0THocUTENBLHO pabo4ero NONOXEHUA) U AONONHUTENBHO K HAarpyXXeHUto, U30bpaxeHHOMY Ha
pucyHke A.10, k 6okoBoin NoBepxHOCTU Banku NpukNagbiBasTCcs NOCTOSHHAA Harpyska 500 H B HanpaBrieHuu, nepneHanky-
NSIPHOM NNOCKOCTU CTOWKK, TaK, YTOOLI BLIBECTU KPOHLWWITENH 6ankn M3 KOHTaKTa o CToitkoit (no3uums 12 Ha pucyHke A.10).

MpumedaHue — Llenb NpUnoxeHNs 4aHHOM Harpy3ku — U3bSATL FOPU3OHTANBHYIO CTeneHb cBo6oA bl coegnHe-
HMsa B c6ope 1 co3naTb TakuM o6pa3oM Hauxyglune ycnosus ans pukcatopos Ganku.

A

| /
B
8 12 Y
v)
i U
5 U
s L u
-
7 v]
U

1 — pamMa ucnblTaTensHol ycTaHoBKM; 2 — cmkcaTop Ganku; 3 — 3aLen KpoHwTelHa Ganku; 4 — cTolika; 5 — 6arnka,;
6 — ponukoBas onopa; 7 — perynupyemas onopa; 8 — LUapHUpHas ornopa; 9 — LapHupHas onopa; 70 — AaT4YuK Harpysku;
11 — LITOK MMAPOLMIMHAPA UCTbITaTeNbHOW YCTaHOBKW; 12 — HanpaBrieHue JelCTBUSA rOPU3oHTarIbHOW HarpysKu;
A — MUHMMarbHO BO3MOXHOE paccToAHME OT LUTOKA FMApOoLMIIMHAPA UCMbITATENBHOWN YCTaHOBKM 40 CTolKKM; B 2 400 MM;

PucyHok A.10 — lNopsgok npoBeaeHUA UCNbITaHUIA KpOHLWTERHa 6anok Ha caBur

MpumevaHue 1— MecTo NPUNOXKEHUS HArPy3K1 U pacnofioXeHne orop AOMKHLI COBMaaaTh ¢ LEHTPOM M3rnba
6anku, Harpyska formkHa NPUKNagbLIBaTECsA Mo BCEM LUMPUHE BepXHeil NocKocTy Garky.

MpumedvaHune 2— Ecnu nony4uts obpasel CNONb3yeMoOro Matepuana B TepMoobpaboTanHbIX UMK XOnog-
HOMOPMOBaHHbIX 30HaX KPOHLUTENHA 3aTPyAHUTENBHO (NS UCMBITAHUI Ha pacTsKeHWUe), TO AONYCKaeTCa UCNOoNB3oBaTh
KOHTpOMbHbIA 0Bpa3seL B cOOTBETCTBUN € [12]. Ons STUX UCMbITaHWIt He TpebyeTcs 3HaueHW yanuMHeHus. Takke gonycka-
eTcsl BhlpesaTh obpasel) MaTepuana u3 KpoHWwTedHa 6anku nepes ero XonogHuIM oOpMOBaHUEM.
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A.2.6.3 MeTog ncnbiTaHui
[ns naMepeHuin NpoYHOCTU KpoHLWTelHa Ganku unu dukcatopa Sanka AormkHa ObiTb HarpyxeHa B COOTBETCTBUM C
pucyHkoM A.10 BNoTb 40 AOCTUXEHWUSt MakcuManbHOW Harpyakn Fy. TNPOYHOCTL KPOHLLTeHa Ry; MOXET CbiTb NPUHATA Kak:

R, =F, [1—;]. (A13)

A.2.6.4 MNonpaBku k pesynsraTtaM UcnblTaHuii

PesynkraThel AaHHBIX UCMBITAHUIA JOMKHBI ObITb CKOPPEKTUPOBaHbI No NapamMeTpamM TOMLMUHEI U NpeAena Teky4ecTu
B cooTBeTCTBUU CA.2.4.4.

A.2.6.5 BbiBog xapakTepHbIX (PakTudeckux) sHa4eHun

XapakTepHoe 3Ha4eHne NPOYHOCTU Ha CABUI KPOHLUTERHa 1 hukcaTopa onpeaensaercs B cooTBeTcTBMU ¢ 13.3.3 Ha
OCHOBaHWUM pe3ynbsTaToB CepuU, COCTOALLEH No MeHbLUEN Mepe U3 TPeX UCTbITaHWA.

A.2.7 VicnbiTaHUA KpenneHus K nony

A.2.7.1 Uenb ncneltaHui

Liensto ncrblTaHnin SBASETCA M3MEpeHe MOMEHTHO-MOBOPOTHON XapaKTepUCTUKA COeJMHEHUA CTOWKW U nona B
JMnanasoHe oceBbIX HAarpy3okK BNMAOTb 40 PACHETHOW NPOYHOCTU CTOMKA.

A.2.7.2 MopsaoK NpoBeaeHNs UCnbITaHUM

Mopsgok NPoOBEeAEHUA UCTIbITaHWIA NoKasaH Ha pucyHke A.11; Npu HeoBXoAWMOCTM AONYyCKaeTCA UCMOoNb3oBaTh anb-
TepHaTUBHbIE METOALI, HO NPU YCIIOBUM HaANexallero MofenmpoBaHuns peasbHbIX YCIoBUIA paboTel KOHCTPYKLMK.

Mopsgok npoBefeHUst UCMbITaHWIA NnogpasyMeBaeT UCNonbL3oBaHNe ABYX OTPE3KOB CTOWKM, KOTOPbIE AOMKHbEI BbITh
Mo KpaiHel Mepe B YeTbipe pa3a bonbLue ee LWMPUHBI, C YCTaHOBMEeHHbIMY NOANATHUKAMU, U LUapHUP Ha 6eTOHHOM Kybe,
VMUTUPYIOLLIEM NOBEPXHOCTL NONa, Kak NokazaHo Ha pucyHke A.11. Mpu npoBegeHUN UCNbITaHWIA criefyeT UCMonb3oBaTb
CTaHAapTHbIEe NOANATHUKK, KOTOPbIE JOMKHbI ObITh NPUKPENneHsl K 6ETOHHOMY KyBy ¢ UCMONB3OBaHNEM KpPeMneXHbIX Ma-
Tepuaros, KOTOpble MOAPa3yMeBaroTCA AN AAHHOrO TWMa KOHCTPYKLUMM. Ecnv NoAnsTHUKM UMEIOT KpenneHue K rony,
MPO4YHOCTL MCNONb3yeMoro B KyGe 6eToHa formkHa BbiTb 04MHAKOBON C NPUMEHAEeMOl B peansHoi akennyataLluu. MNposo-
AMMble UCMbITAHUA C Ucnonb3oBaHneM 6eToHa knacca npovHocTi 20/25 MoryT BbiTb Takke npoBeAeHbl Ans noboro Apy-
roro NPo4Horo 6eToHa, NPOYHOCTL KOTOPOro TOYHO He U3BECTHa. McnblTaHUA MOryT NPOBOAUTL C UCMOMb30BaHUEM APYruX
MaTepuanos, COOTBETCTBYHOLMX aKTyallbHbIM MaTepuanam U3roToBneHns Nomnos, B TOM criy4ae, ecnu a1o He 6eToH, npu
obecneyeHnn yCrnoBui UCMbITaHUIA, COOTBETCTBYHIOLWMUX peanbHON SKCnyaTauum.
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11 2 — HarpyxatoLme yCTpoWCTBa; 3 — PONMUKOBbII NOALLUMHUK; 4 — oGpa3seL| CTOWKK; €4 — Cg— AaTyuKy,
Dy, 1 D34 — paccTosHnA MeXay usmepuTeribHbiMM Npubopamu; Fy n F, — NpuknagbisaeMble cunbl; G — 6eToHHbIN Brok

PucyHok A.11 — MNopspok npoBeAEeHUs UCTILITAHUI COEAMHEHUS C MONOM
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PucyHok A.12 — Yeunusa v gecdopMaLm npu UCTbITaHUAX COeUHEHWNIA C NONOM

Mh:%JfﬁA (A14)
16,-8, &,-98
0, =—| 1" %2,0 % |
’ 2|: Dy, D;, :| (A.15)
rae
Fyw Fy, — Harpysku, npuknagsiBaeMble LUIUHAPOM 1 1 2 COOTBETCTBEHHO;
84—0g — nepeMelyeHNs ToHeK 1—6 COOTBETCTBEHHO,
A= 55;56 (A.16)

A.2.7.3 MNonpaBku k peaynsratam UCNbITaHUA
[nsi pe3ynsTaToB AaHHbIX UCMBITaHUA NONpaBKu He TpebyloTcs.

MpumedaHue — [pu pacyeTe HEOGXOLUMO pacCcMaTpUBaTE NOCHEACTBUS JOBLIX CYLIECTBEHHBIX OTKNOHEHWIA OT
MexaHUYECKINX N FEOMETPUYECKIUX CBOCTB obpasLia B cGope (OTNNYaIoWMXCH OT HOMUHANBHBLIX 3HAYEHWI).

A.2.7.4 BbiBog XapaKkTepHbIX (aKkTu4eckux) saHa4eHuii

Ans npuknagbiBaeMoi 0CeBOW Harpysku pacqeTHbI MOMEHT COEAUHEHUN N XKECTKOCTb NOANSITHUKA crneayeT pac-
CYMTLIBATE METO4aMMU, ONMcaHHbIMU B A.2.4.5 ANns KpOHLITeHOB 6anok (4N Bcero Anana3oHa oceBbIX Harpy3ok). Pesynb-
TaTbl UCNbITaHU M3oBpaxatoTes B BUAE 3aBUCUMOCTEN XKECTKOCTU OT OCEBOW Harpysku (415 Kaxaoro cryvas usobpa-
XaeTcs ycpegHeHHas KpuBas Unu Habop NpsMbIX NIMHWIA, NexalluX HUKe pesynsraToB UchbITaHui). Takke MOXET 6biTb
onpeAeneHo eAMHCTBEHHOE 3HAYEHWe XKeCTKOCTU AN BCEX 3Ha4YEHWA N COOTBETCTBYIOLUX CONPOTUBNEHNA, paccuuTaH-
HbIX B cooTBeTCcTBUU € A.2.4.5.

A.2.8 VcnbiTaHUA CTOWKU paMbl Ha XeCTKOCTb Npu caBuUre

A.2.8.1 Lenb uenbiTaHui

Llenblo ucnbITaHWil ABNAETCA OnNpefeneHne XeCcTKOCTU Ha CABUM €4UHULLI AMUHBI KOHCTPYKLUMKU pamMbl C Lienbio
OLIeHKV ee YCTONYMBOCTY U OLIEHKMU NPOYHOCTY pambl Ha CABWI.

A.2.8.2 Mopsagok NpoBefeHUs UchbITaHuWiA

NcnbiTyeMblil o6pasel fJomkeH npeacTaBnaTb coboit pamy B cbope ¢ YCTaHOBMNEHHON PacKoCHON CUCTEMOM, Ha-
rpy>xaemMoi B COOTBETCTBUMN CO CXEMON, NpeACTaBNeHHOW Ha pucyHke A.13.

Heobxoammo Hanmume no KpalHeil Mepe ABYX NaHernei packoCHOR CUCTEMbI, KaK MoKa3aHo Ha pucyHke A.13.

OpHa cTolika paMbl AOMKHa ObITb LUAapHUPHO 3aKpenneHa Ha O4HOM KOHLE ANSA NpeAoTBpaLleHna ropU3oHTannbHOro
nepemelleHus (Todka 1 Ha pucyHke A.13). Harpyska npuknagblBaeTcs B4OMb LEHTPa Macc ceveHns (L. ocu) Apyroi CToi-
Ku (Todka 2 Ha pucyHke A.13).

Ecnu cTtennax uMmeeT psg paM € TUMNOBOW LUMPUHOW, A@HHbLIE UCMBITAHUA HEOB6XOAMMO NPOBOAUTL Ha Haubonee
4acTo MCNonb3yeMoi LUMPKUHe paMbl. Ecrin cTennax UMeeT psg YrioB YCTaHOBKM PackocoB paM, JaHHble UCTbITaHUsA 40-
rnycKkaeTcs NPOBOAMTL HAa pamax Co CPEAHWUM YrIoM YCTaHOBKM packocoB. [opu3oHTanbHasa gedopMaLus pamel 3 AoMKHa
ObITb M3MepeHa B ToUke 3, Kak NoKkaszaHo Ha pucyHke A.13.

A.2.8.3 lNopsaok NpoBeAeHUA UCNbITaHWIA

Harpysky F criefiyeT nocTeneHHO yBeNnuuuBaTb A0 AOCTKEHWUS CYLUECTBEHHOro 3HaueHWs, YToBbl MONy4YnTb Mo
MEHbLLEN Mepe TPU TOYKU Ha NTMHEWHON YacTu KpUBOIW HarpyeHne — aedopmauus. CootBeTcTBYIOWEA fedopMmauus 3
LLOMXKHa M3MepATLCA B Te4eHWe UCTbITaHWi U 3aTeM usobpaxkaeTcsa 3aBUCUMOCTb F OT d.

MpuMmedaHne — [JonKHOE 3HAYEHWE HArpy3ku 3aBUCKT OT YuUCNa NaHenei B pelueTke pambl cTennaxa. Kak
npaBuno, NpeanonaraeTcs Harpyska, cocTasnstowas 2 kH Ha naHenb, Npyu 3TOM MakcuMarbHasi Harpy3ska He JorKHa Bbl-
3bIBaTh NHoBYto M3 POPM NOTEPH YCTOWUUBOCTU PACKOCHOW CUCTEMBI.
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A — ansTepHaTMBHOE MECTO 3aKpenneHus; d — pasmMep MexXay LieHTpaMu Macc ceyeHuit cToek; h — anuHa pambl

PucyHok A.13 — MNopagok NpoBeAeHUs UCTbITaHNIA ANt OLIEHKMN XXECTKOCTN paMbl Npu AeiCTBUN NonepeyHon cunbl

A.2.8.4 MNonpaBKku K pesynsratam UcrblTaHnii

MonpaBKkK K peaynsraTtaM UcnblTaHui He TpebytoTes.

A.2.8.5 BbIBOA XapakTepHbIX (akTu4ecknx) aHaveHuni

Pac4eTHoe 3HaveHMe XeCTKOCTU paMbl Ha CABUI JOIMKHO NPUHUMAaTLCHA MO pesyrsTaTaM Cepun, COCTOALeR no
MEHbLUEA Mepe M3 TpexX UCTbITaHWA. 3aBUCUMOCTb HarpyxeHue — gedopmalus, nonyvaemas rno pesynsratam gaHHbIX
VICI'II:IT8HI/II7I, KaK npaBuIio, ABNAETCA HenWHeHo 1 YacTo BKtodaeT B cebs onpepeneHHoe BlIMAHWE 3a30POB B Coefu-
HeHNAX. YKeCTKOCTb Onpe/ienaeTca Kak HaKmoH K, 3aBUCUMOCTU lecpopMaLiit OT Harpysku. TUNoBas 3aBUCUMOCTb Ha-
rpy>xeHne — pedopmalins npegcraBneHa Ha pucyHke A.14. ConpoTUBNeHUe paMbl CABUrY Sy MOXET UCMONbL3oBaTLCA
ANS Mony4eHnss pUCyHKa PacKOCHOW CUCTEMbI UMK ANSA ONpeAeneHnUs XeCTKOCTN COeAUHEHNA pacKOCHOW CUCTEMBI U pac-
cyMTbIBaAETCSH Kak:

k,d?

S, =1 —, A7
fi h ( )

rae h — AnuHa pambl, d — paccTosHe MeXAy LeHTpaMu Macc ceveHnin CTONKM, Kak nokasaHo Ha pucyHke A.13.
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C — KpMBas C HaKIMoHOM Kj;

PucyHok A.14 — KpuBas HarpyxeHus — fecdopmarun

A.2.9 VicnbiTaHusa Ha U3rnb cekuuni cToek

A.2.9.1 Llenb ucnelTaHui

Lienkto ncnbiTaHuii SBRsieTcs onpeaerieHne MOMeHTa CONpPOTUBIIEHUS CEKLMM CTONKN OTHOCUTESTBHO €€ MMaBHbIX U
BTOPOCTEMNEHHbIX 0cei uarnba.

A.2.9.2 Mopsfok npoBeAeHNns NcrnbiTaHUM

McnblTaHusa cnegyeT NpoBOAWTL HarpyXeHUeM Cekumii CToek Ha u3rmb, kak nokasaHo Ha pucyHke A.15. MponeT

CTOWKKN L fonxeH ObiTb
L 230D, (A.18)

roe D — napaMeTp ceueHus UCMbITYyeMO CToiku (cM. pUcyHoK A.15).

McnblTaHusa crnegyeT NpoBoAUTL ANS ONPeAeneHns NPOYHOCTU CTOWKM Ha U3rnb oTHOCUTENbHO 06enx oceil uHep-
Luu. Korga venbitaHns NpoBoASAT ANA onpefesieHns NPpoYHOCTU Ha U3rnb OTHOCUTENBHO OCei CUMMETPUN, AOMKHA UCTIbI-
TbIBaTbCA pama, CocTosLLas U3 iBYX CTOEK, CBA3aHHbIX Mexay co6ol cTaHaapTHOW packocHOi cucteMoi. CTONKU JOMKHbI
UMeTb BO3MOXHOCTL MOBOPOTa Ha ornopax, kKak MoKkasaHo Ha pucyHke A.15. Takoh NopsaoK NpoBeAeHUs UCTIbITaHUIA MO3BO-
nseT [ocTnYb adhdeKTa U3rMBHO-KPYTUIBHOW NOTEpU YCTOWUMBOCTU, KOTOPLIA aHanorMyeH pacyeTHoOMy pexumMy paboTbl
CTOMKN B YCNOBUAX €& HopManbHOW sKkennyaTtauuu. Mpunaraemble Harpysku U UX peakLun Ha KaXaoil CTONKE AOIMKHbI
ObITb B OfHOW BEepTMKalbHOW NMOCKOCTU. 3Ty NNOCKOCTb onpeaenser LeHTp uarnba unu ueHTpanbHas ocb (LieHTp Macc).

F/2 F/2

F/2 F/2

PucyHok. A.15 — MNopagok nposefeHnst UCTbITaHNi
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A.2.9.3 MNopagok npoBeaeHNs UCTbITaHWIA

Harpysky F crnepyeT MocTeneHHO yBenuyuBaTh [0 pPas3pyLUeHUs CTOWKW. Harpyska formkHa nepefaBaTbCa Yepes
pacnpegensioLime nNnacTuHel 4OCTaTOYHOrO pasmepa, YTobbl He A0NYCTUTb MECTHOTO pas3pyLUeHUs.

A.2.9.4 MNonpaBku K pe3ynsratamM UCMblTaHWiA

PaspyLiatoLLmii MOMEHT, U3MePEeHHbIA B NpoLecce NPOBEAEHUA UCNbITaHWIA, JomKeH BblTe CKOppeKTMpoBaH Mo na-
pameTpam TONLWMHBLI U Npeaena TeKy4ecTn cToek B cooTBeTcTBUM ¢ 13.3.5.

A.2.9.5 BbiBog XapaKTepHbIX ((PakTU4eckux) sHa4eHUN

XapakTepHoe 3Ha4yeH1Me MOMEHTa COMPOTUBMEHMUS LOMKHO BbITe paccumTaHo B cootBeTcTBMM ¢ 13.3.3

A.2.10 VcnbiTaHua 6anok Ha usrub6

A.2.10.1 LUenb ncnbitaHui

Llenbto ucnblTaHWii ABNsieTca onpegeneHne NpoYHocTy 6anok Ha narub 1 ee KpydeHWe OTHOCUTENBHO COBCTBEHHOM
ocu nog paboueit Harpyskol. McnbiTaHust 6anok Ha NPOYHOCTL NpefHa3Ha4YeHbl ANA NOATBEPXAEHUA aHaNUTUYECKON MO-
Lenv unu Ansi onpeaeneHuns pacHeTHoro narnbatollero MoMeHTa 1 MoryT 6bITb NonesHel AnA 6anok ToNbKO ¢ OAHOW OCbio
CUMMETPWU, KOTOPLIE MOTYT BbITb YyBCTBUTENBHEI K MONEPEYHOMY U3rMby C KpyYEeHUeM.

A.2.10.2 MNopsagok npoBegeHUs UcnblTaHWi

MpoBegeHWe UCMbITaHWA NoApasyMeBaeT YCTAHOBKY napbl 6anok Ha pambl ¢ UCNONL30BaHWEM CTaHAAPTHBIX KPOH-
LUTEeHOB, Kak NnokasaHo Ha pucyHke A.16. [insa ucnbiTaHus 6anok Ha kpydeHue ux NponeT AormkeH 6Tk NO KpaiHel Mepe
B 50 pa3 6onbLue WupKHLl 6ankn. Banku MoryT 6biTb cBA3aHbI MeXAy coboit nonepe4Hoi 6ankon, ApyruMun aNemMeHTamu,
CBA3AMM Banok unu nobbiM ApyruM KOMMOHEHTOM, KOTOPLIA BHEAPEH B HAauMeHee BnaronpusTHbIX ycnosusx. MNpukna-
AblBaeMas Harpyska AormkHa ObiTb paBHOW HOMUHanbHOW paboyei Harpyske. MNpumep npeAcTaBneH Ha pucyHke A.16.
B Tom cnyuae, ecnu ucnelTaHWe npegHaszHadveHo Ang onpegeneHus obueid yCTOWIMBOCTU CEKLUN, Harpy3Kku MOryT npu-
KnagblBaTbCs Yepes paBHbIE MPOMEXYTKU, paBHble 1/4 AnMHLI NponeTa, Kak nokasaHo Ha pucyHke A.15. B aTom cniyyae
HarpysKky criefyet npuknagbiBaTb Yepes Harpyxarolme MnrnacTuHbl MakcumarbHOW WupuHoit 100 MM € Lenblo CHKEHUS
BEPOATHOCTU YMNpPyro-nnacTu4ecKoro BblMy4MBaHUA CTEHKU.

[BuxeHne onop Apyr OT Apyra MOXeT ObiTb NPUHATO BO BHUMaHUe npu obpaboTke pesynsraTtoB UCMbITAHWIA.

MpuMmevyaHue 1— HeobxoguMo npuKragbiBaTe Harpy3ky kK 6ankam Takum xe obpa3oM, Kak STO NpPOUCXOAUT
npu skcnnyaTtauuu. Hanpumep, usrubatolynecs (rubkue) NoaJoHbI UMK OTAENBHO XpaHUMbIE TOBaPhI, Takue Kak MoKpbil-
KW, MOTYT, KaK npaBuIio, HarpyxaTb 6ankn Kak ropusoHTansHO, Tak U BepTUKanbHO; nogobHble cUTyalun AomkHb GbiTb
aKKypaTHO CMOZJEennpoBaHbl B Npoliecce UCNbITaHUA. KauecTBO UCMONb3yeMblX NpU UCTIBITAHUSIX NOALO0HOB JOMKHO GbITh
COMOCTaBUMbIM C Ka4eCTBOM MOAL0HOB, UCMOMb3YHOLMXCS NPU SKCNITyaTtaLumn cTersiaxei.

Korga ucneiTaHus NpoBOAAT ANS OLEHKU BIIMAHUS BO3MOXHOTO Kpy4eHUs Npu nonepevHoM uarmbe B Garike ¢ OfHOI
OCbI0 CUMMETPUM, HEOBXO[MMO YyUUTLIBaTL CTaHAAPTHLIE YCMOBUSA 3aKpenneHusl cxatoit Nonku nubo criefyeT UCTbITHIBATH
HauxyaLLWii criyqail HarpyxeHuA. B ToM cnydae, ecnu noaaoHbI 06ecnevnBatoT NofAepXKy CKaToli Nonku, HarpysKky Aomnycka-
eTcs NpUKIagbIBaTh Yepes NoaAoHb NMGo ¢ CNonNb3oBaHWEM aHaNOMMYHOTO MeToAa NPUNOKEHUS Harpy3ku1. McnbiTaHna Heob-
XOAUMO MPOBOAUTL BO BCEM AWanasoHe AfMH NponeTos 6anok, COOTBETCTBYIOLLEM psily TUMOPa3MepoB CTaHAapTHLIX Ganok.

MpumeyaHue 2 — Harpyxkaiowme yCTPONCTBa AOMKHBI UMETb BO3MOXHOCTL MOBOPOTA C KOHCTPYKLMEN BO BPEMS NPO-
BEAEHWS UCMbITaHWNA.

OpHa paMa JOrmKHa ONUpaTbCA Ha WapHUPHYIO ONOPY B CBOEM OCHOBaHWM U Yl€PXXMBATBECH B TAKOM MOMOXEHUH,
B TO BpeMsA Kak fpyras AomKHa onupaTbca Ha PofMKU U UMETL BO3MOXHOCTb FOPU3OHTaNbLHOro NepeMeLLeHns, He UMeTb
rOpU3OHTasbHOW peakuuu, U crepoBaTenbHo, B CTolke He ByfeT 06pa3oBLIBaTLCSI MOMEHTOB.

) )

PuecyHok A.16 — lNpuMep MoaenupoBaHUa Harpy3ku Npu UCnblTaHAax 6anok
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A.2.10.3 Mopsgok npoBefeHns UcnbITaHUM

Harpysky F cnegyet yBenuuuBaTb A0 JOCTUXKEHWNSA 3HAYEHNA MaKCUMarnbHOW Harpy3ku akcryaTaloHHON Npurog-
HocTu Basok, abcontoTHoe 3HajveHne nosopoTa Ganki B, OTHOCUTENbLHO ee NPOAONBHON OCU AOMKHO BbiTh U3MEpeHo B
cepegvHe nponeta. MamepeHne HeobxoanMMo NPOBOAWUTE NoaxoaAwuM obopyfoBaHUEM, YCTaHOBIIEHHBIM HE3aBMCMMO
OT UCNBITYEMOI KOHCTPYKLMW. [Ns ucnelTaHuid, NpoBefeHne KoTopbIX OTNIMYAETCA OT NPEeACTaBNEHHOro Ha pucyHke A.16,
MeTog, onuncaHHbIih B A.2.9.2, formKkeH ObITb aanTUPOBaH ¢ y4eToM akTUHECKOro pacrnpeieneHns Harpysku no nponeTy
Ganku. Mocne NpoBeAeHUs U3MEPEHWUI Harpy3ku U COOTBETCTBYIOWEN fedopManuu Ganku, Harpyska MOXeT yBenudu-
BaTbCS 40 Pa3pyLUEHUS C LeMbio NoMyHeHns paspyluatolero MomeHTa Ganku My,

A.2.10.4 MMonpasku K pesynsrataMm UcnbITaHni

Monpasku K HabrnopaeMbIM 3Ha4eHnsM noBopoTa Gasku 8, crefyeT NpOBOAUTL B COOTBETCTBUN C HUXKENPUBEAeH-
HbIM BbIpaXeHueM, B KOTOPOM TPETbs CTEMEHb MonpaBkn Ha TOMLWWUHY YYUTHIBAETCHA TOMBKO ANSA OTKPLITBIX Npodunen, B
NMPOTUBHOM Cry4yae UCMomnb3yeTcsa Nepeas CTeneHb: .

0, =0, (tt_r] _ (A.19)

A.2.10.5 BbiBog XapaKTepHbIX (pakTu4ecknx) saHaveHnit

Pac4eTHoe 3HadeHWe noBopoTa Ganku [OMKHO MPUHUMAaTBLCHA MO pesynsrataM Cepuu, COCTOALEN No MeHbLUen
Mepe M3 Tpex UCMblTaHWii. XapakTepHoe 3Ha4eHne MOMeHTa COMNPOTUBMEHUS AOMKHO ObiTb paccYMTaHO B COOTBETCTBUM
¢ 13.3.3.

A.2.11 VicnbiTaHUA CTbIKOBbIX COeAMHEHU N CTOEK

A.2.11.1 Lenb ucnbiTaHui

Llenbto ncnbiTaHnii ABNSETCA ONpeaeneHmne XecTKOCTA U NPOYHOCTU CThIKOBLIX COefUHEHWA ABYX CTOEK.

B cnyyae Heo6xoaMMocTH obecrnedeHns MecTKOCTU U MPOYHOCTU CTLIKOBOTO COSAUHEHNS B Y-HanpaeneHnm Heob-
XOAWMO NMPOBOAUTL UCMBITAHUS CTHIKOBOTO COEAMHEHUSI OfHOW COOPHOW CTOMKM.

A.2.11.2 MNopsagok npoBegeHUs UCnbITaHUA

[aHHble ucnbiTaHWsA NpoBOAAT ANSA ONpPe eneHus XKECTKOCTU U MPOYHOCTM CTLIKOBOrO CO6AMHEHUS B X-HanpaBneHuu.
B aTom crniyyae usrn6 CTEIKOBOYHOIO 3MeMeHTa NMPOoMCXoaUT OTHOCUTENBHO OCU CUMMETPUIU CTORKU U MOXKET NOBNEYb CKpY-
unBaHue. na ycTpaHeHust Nofo6HbLIX BO3AENCTBUIA Napa CTEIKOBOMHBIX 31IEMEHTOB MOXET ObiTh YCTAHOBMIEHA Ha CTOWKM
W UCMbITaHa COBMECTHO, pacronarasack NULEBLIMU UK 3afHUMU NOBEPXHOCTAMWU OTHOCUTENBHO APYr Apyra. 3TU CTOWKN
MOTYT ObITb COeiMHEHBI APYT C APYrOM MOMUMO CTBIKOBOYHOWR NNaCTUHBI C LIENbI0 CHKEHWS CKPYYMBaHNS.

MpvknagbiBaeMas Harpyska 4orKHa B ABa pasa npesbilaTe 0603Ha4YeHHyo Bhiwe. MNopagok npoBegeHns ucnbiTa-
HWiA NoKkasaH Ha pucyHke A.17 1 nofpasymeBaeT yCTaHOBKY AiBYX CTOEK, COEAMHEHHBbIX BMECTE UCTILITHIBAEMbIM CTHIKOBLIM
aneMeHTOM. STOT UCMBITYeMblit oGpasel] HarpyaeTcs 0CeBOW HarpysKkoil F; Yepes LWapHupel Ha ero KoHuax. Harpyska £,
rpuknaabiBaeTCA BAOMb LEHTPa Macc ceveHus (LeHTparnbHol ocu) obpasLa.

Kaxablii cobpaHHbIl obpasel, AomKeH NpeAcTaBnsATe co6OW fBe CTOMKU ANIMHON, HE MEHee YeM B YeThipe pasa
npeBblLUatoLLel WWMPUHY CTOWKW + ASIMHY CTBIKOBOrO aneMeHTa. MaMepuTenbHele NpMbopEl AOMKHBLI ObiTh YCTAHOBNEHbI
Ha KOHL|axX CTOeK M Ha CTLIKOBOM 3MeMeHTe, Kak 3TO MokasaHo Ha pucyHke A.17.

A.2.11.3 MNopsaok NpoBeaeHUs UCNbITaHWiA

MenbiTaHna HeoOxo4UMO NPOBOAUTE ANS fUanasoHa 3Ha4eHW 0CeBOM Harpysku £, NPUMEPHO COOTBETCTBYIOLLE
0,25F, 0,5F, 0,75F 41 1,0F,,, rae Foy — MakcuManbHas pacdeTHas Harpyska, npefnonaraeMas Ans AaHHOro tuna
CTOMKM.

Mo MeHbLUEN Mepe OfLHO UCMbITaHWe AOMKHO BbiTe CAeNaHO ANSA KaXKAoro 3Ha4yeHUs oceBoil Harpyakn. CHavana
npUKnajbiBaeTca COOTBETCTBYKOLEEe 3HaYeHNe Harpysku F, COXpaHAeTCs Ha MOCTOSHHOM YpOBHE, MocCre Yero npukna-
N bIBaAETCA ropusoHTanbHan Harpyska F,. 3aTeM Harpyska F, NocTeneHHo yBeNMUMBaETCs 0 paspyLUeHUs CTEIKOBOYHOTO
areMeHTa, fanbHeliwelt Harpy3ku He NpUKnagsiBaeTcs.

MepeMelleHUs AOMKHBI ObiTh M3MepeHbl B Toukax Cy—Cg. 3aTemM u3obpaxaeTcs 3aBUCMMOCTb MOBOpOTa U MOMEH-
Ta, NPUINOXEHHOTO K COEAUHEHNIO, B KOTOPOIA:

M=FLiF [83 - (—81*85 ]] (A20)
4 2
2 5,43
0=—|8, ——=2—4| A.21
25, -200) w

A.2.11.4 lMonpaBku K pesyrnsrataM UcnbITaHui
[nsA pe3ynsraTtoB AaHHLIX UCTIBITAHWIA NONpaBKK He TpebyloTes.

MpumedyaHune —pu pacdere HEOBXOZMMO paccMaTpuBaTh NOCNEACTBUS JTHOGLIX CyLECTBEHHBLIX OTKIOHEHWIA
OT MeXaHUYECKUX U reOMETPUYECKUX CBOWCTB 06pasLia B cbope (OTNUYAIOLWMXCSA OT HOMUHAMNBHBIX 3HAYEHMIA).

A.2.11.5 BreiBog xapakTepHblX (hakTUHeCcKux) sHadeHUi
XapaKTepHoe 3Ha4YeHne XXeCTKOCTU U MPOYHOCTU CTEIKOBOYHOMO dneMeHTa ANA KaXoro aHa4eHus oceBoO# Harpys-
K Fq AOMXKHO BbITb NONYy4EHO aHaNorM4Ho NpefcTaBneHHomy B A.2.7.5. Ecfiu pacxoxaeHne XecTKOCTU Unu npejensHoro
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pac4eTHOro MOMEHTa OT 0CEBOW Harpysku £ He npeBbiwaeT + 10 % AnanazoHa cOGCTBEHHbIX 3HAYEHUI 0CEBON HarpysKku
(BMNOTb A0 pacyeTHO Harpyskn) cobcTBEHHOE 3HaYeHWe NpeanonaraeTcs paBHbIM NONYYEHHOMY W MOXET UCNoNb3oBaTh-
cA B pacyeTax. [pn GonbLUNX pacxoXAeHUsaX paspyLlatowero MOMeHTa U XKeCTKOCTW CTLIKOBOrO areMeHTa HeoOXoANMO
MCMonb3oBaThb NOAXOASLLME 3HAYEHUS, COOTBETCTBYIOLLME PacHETHON OCEBOW Harpyske.

F
C7 FQ/Z

/

(/2

(/2

Cs FQ/Q

Fi

A — paccTosiHe Mexay AaTuuKamu; ¢4 — Cs — [AaTUUKK NepeMelLeHus; F1 — oceBas Harpyska;
F2 — nonepeyHas Harpyska; / — paccTosiHue Mexay LwapHupamm

PucyHok A.17 — MNopsagok npoBefeHnsa UcnbiTaHui
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MpunoxeHune B
(cnpaBoYHOE)

MeTton yBéeJiIn4eHHbIX MOME@HTOB AJ14 OLleHKN yCTOﬁHMBOCTM B X—Hal'lpaBHEHVIVI

B.1 OcHOBHbIe NonoXeHus

MeTog yBenunyeHHbIX MOMeHTOB obecrneunBaeT BrM3kyto annpoKCUMaLuio 3HaYeHWIA YyNpyroi KOUTUHECKON Harpy3ku
V,, nnockoi pambl. OH Taloke NO3BOMNAET yBenuunBaTh Usrubatoline MoMeHThl 1 fedopMaLnu AN JOCTUXKEHUS addek-
TOB HEMUHENHOro NoBedeHUs.

MpuHUUNUIBEHas cxema nokasaHa Ha pucyHke B.1.

Ynpyeas cBs3b
YN

- 4
=

]
. B.1a — PacueTHasa cxema
W HarpyxeHus

I

W
W

=

W

=

o0
o

o

B.1b — HecosepLueHcTBa
OT FOPU3OHTASBHBIX
Harpysok
W COOTBETCTBYOLLME
OTKIMOHEHUA

PucyHok B.1 — Cxema MeTofja yBENMYEHHbIX MOMEHTOB
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B.2 JIluHeliHbIA ynpyruit aHanus

JMHeRHbIR ynpyruii aHanna paMmbl MOXET BBINOMHATLCA C LiENbo ONpeAeneHnst BHYTPEHHUX YCUMUIA N OTKNOHEHUH,
BO3HUKLIWMX BCIEACTBUE HANMYNA HECOBEPLUEHCTB OT FOPU3OHTaNbHbIX HarpysoK, Kak nokasaHo Ha pucyHke B.1. 3Tu Ha-
rpy3kn HeobxoAMMO OnpeaensaTs B COOTBETCTBUM € 5.3.2 U pUCYHKOM 7.

HecTkocTb KpoHLUTeiHa 6ankn MoXeT BbITb y4TeHa Npu NPOBeLeHUN pacyeTa.

JonyLieHna MoryT BbITb Takke NPUHATLI ANS NapaMeTPOoB XECTKOCTU KpenneHus cTonku K nony (eMm. A.2.7).

B.3 Ynpyraa Kputuyeckasa Harpyska

3HadeHue ynpyro KpUTUYECKON Harpyskn V., oT OeACTBUS Cunbl, AeACTBYIOWEN BOOMb OCK Z, MOXET ObiTb
nony4eHo:

V. ) .
Sd <')max
roe
VSd — pac4eTHOE 3Ha4eHune BepTI/IKaJ'IbHOVI Harpy3ku Ha pamy,
— Haubonbllee 3Ha4eHne BepTUKaNbHOro OTKIIOHEHUS BCEX YPOBHEN ¢
max S

05 = (8y =8 )IH,

H — BbicoTa ypoOBHS,
8y — rOPM3OHTANLHOE OTKNOHEHWe BepPXHEro YPOBHS,
3, — TOPU3OHTANLHOE OTKNOHEHUE HUXKHErO YPOBHS.

B.4 Nosblwatowmii koacppuumneHT

[nsi cOOTBETCTBYIOWEro NPEAENBbHOr0 COCTOAHUA BHYTPEHHNE YCUITUA N OTKNOHEeHUs Npu Ntobbix popmax oTKINoHe-
HWUIA yBEMUYUBAKOTCH Ha KO PULNEHT B, rae:

po Vo (B:2)
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MpunoxeHune C
(cnpaBouHoe)

MpuMepHbIe BbipaxeHUs OfiA pacyeTa TUNOBOIO cTennaxa B X-HanpaBneHuu

C.1 MpuMepHble BblpaXeHUs Ans TUNOBOro cTennaxa

Cnegytolne BeIpaXeH!s NPUMEHUMBI ANs NoBbIX CTennaxei ¢ TMNOBOW KOHCTPYKUMER U He BHOCST CYLLIE@CTBEH-

HbIX JOMYLLEHW B pacyer.
HavansHble ycrosus:
Ng =5 — umncno ypoBHei XpaHeHus.
N, =5 —uuncno cekuyuin cTennaxa.
/. = 700000 MM4 — MOMEHT MHEPLMM CEYEHNSA CTOIKN.
K= 90000 kH - Mm/pag — XeCTKOCTb NOANATHMUKa.

W, = 0 kH — pononHuTenkeHas Harpyska B BepXHel TouKe cTennaxa, ecnu TakoBas UmMeeTcsi.

I, = 550000 MM# — MOMEHT MHEepLMK ceueHNs Banku.

K}, = 70000 kH - MM/paj — XeCTKOCTb COGANHEHNA KpOHLITEeRHa Garkn co CTOMKON.

W, = 6 kH — pacdeTHan Harpyaka Ha Garky.
hy = 1500 MM BbicoTa OT nona [0 NepBoro ypoBHS.

h =1500 MM — BbICOTa BTOPOrO YPOBHSA OTHOCUTESNILHO NEPBOrO (NpUHSATa TUNOBOW).

L =2700 MM — nporneT 6anku.

o = 0,01 — oTHOLUeHMWe YCIIOBHOW FOPU3OHTaNbHOW Harpy3ku K BepTUKanbHON Harpyske.
A =1,0 — KoathPULMEHT HarpysKku, onpeaensemelii Bo BTOPO YacTu pacyeTa.

E =210 kH/MM2 — moaynb tOHra.
SW =N, (NW, +W,) — oblyas Harpyska Ha cTennax.

S, =S, W -N,W,. — Harpyska Ha cTennax 6es yueTa nepBoro ypoBHsi XxpaHeH!s
MOMEHT OTHOCUTENbHO NOANATHUKA OT BEPTUKaNbHBIX Harpy3ok, NMpUIoXeHHbIA rOpU3oHTanbHo.

N

S W, = #wabh + NN W,h, +(Nsh +h, —h)NW,

_12N,ELK,
6E/,L +K,L
El K,  El

——c e

cc

C=F+ .
El +K.h, h

2C K_h+El, 2C

S K p, +2E1, S

_Ely

hC
D=(Ng-1+B)F +—E/°°K°°B
El, +Kh,

G S Wh, K..h, N El_K A
2 | K h+El, | Kh+El,
0,4 BS
D
KoathduLmeHT ynpyroit KoUTUHECKOR Harpyskn V,
chh1 + E/cc

el _ S WhtFA

cry S Wh2
{%+E/m}e1 +- 2 (K b, +4El,)
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2
v -.D o, =2 o5 1o, (C.14)
=="G 12E1, V.,
V, = ei V, = Min(V,) (C.15)
2

Yrpyrasa kpuTudeckas Harpyska Ha cTernnax NpMHUMaeTcs MUHUManNbLHOW U3 NEpPeYnUCTIEHHbIX, 3a UCKIIMEeHNeM Tex
cny4aes, Korga nepBbli YpoBEHL XpaHeHUs pacnonoXeH 6nu3ko K Nony (Koraa NpUMeHsIETCs NonpaBoYHbIi KOSPDULMEHT):

h

0,8+02-1 (C.16)
Min(V, ) = 3,576 h
v, =if{h1sh{0,8+0,2%}\/c,\/c} V. 23,576 (C.17)
3TOT MeToA NpUMeHKUM Tornbko npu V2 3,3334. "V
MoBbILWatoWUi KOS DULMEHT AN HENUHERHBIX 3phekToB B = av_c1 (C.18)

[

OTKIOHEHUA YPOBHER OT BEPTUKAILHOW MIOCKOCTM (TPeBOBaHNA K KaXA0oMY YPOBHIO):
¢ 0,02 B npefenbHOM 3HaYeHUN

HanonbHbIA ypoBeHb $,4=0,0039 & = Vi (C.19)
y _ _B
Bropoit ypoBeHb $,=0,0034 & =V (C.20)
N _B
BepxHuit ypoBeHb $,=0,0026 o, = v (C.21)

MpumevaHue — [lonpaBodHbIA KOIPDULMEHT YNPYro KPUTUMECKOH Harpysku, NnpuHumaemeli 0,8 + 0,2h,/h,
He npeanonaraeT NonpaBokK, ecfy BbiCOTa NEepBOro YPOBHA XpaHeHUs 6nunska K BblcOTaM OCTanbHbIX YPOBHEW XpaHEHUS.
Ecnu nepBblil ypoBeHb XpaHeHUs pacnonoxeH Brnsko kK nony, KpUTUYeckasa Harpyska, nonyvaemas us opmynbl, CHUXa-
eTcs Ha 20 %. CylyecTByeT SIMHERHLIA Nepexon Mexay AByMsi 3TUMM cryyasmMun. Ecnn by 2 h, To nonpaBoYHbIA ko3 du-
LMEHT YNpyron KPUTUHECKON Harpysku r He NpuMeHseTeda. 3Ta npoueaypa SBMaeTca KOHCEPBaTUBHOW MO OTHOLLEHUS K
CYLLECTBYIOLMM CTAHAAPTHBIM 3HAaYEHUAM.

C.2 flononHuTenbHble nsrnbatoLme MOMeHTbI BCneAcTBUE HOMUHANbHbIX HAarpy3o0K
MOMEHT MpK XKEeCTKOM coefjMHEHUU KpOHLLITeilHa 6arnku co cToiKoi BeriefiCTBME Harpy3ku oT rpysa, kH - Mm:

MooMWLE KL (C.22)
PT 12 | 2Bl +K,L
b = AEIK, (K"L +BE/") — xecTKkocTb 6anku (obwwmii cnyyaid) (C.23)
(K,L +2E1,)(K,L +6El,)
K = __2EIKy  _ wectkocTb Ganku (cummeTpuyHan Garnka) (C.24)
by
(K,L +2E1,)
.= AEl, Koy +3El, _ XECTKOCTb HUXKHEN YacTu CTONKN (C.25)
" h, K.h +4El,
4E] o o
.= TC— KECTKOCTb BEPXHEi YacTW CTOMKM (C.26)
Sk =K, +K,, +Kg +K, — 0bLuas xecTkocTb coenHeHNs (C.27)

C.3 PacuyeTHble MOMEHTbI

MoMeHT B cOeJMHEHMU KpOHLUTEWHa Banku co CTONKON BCneacTBUe GOKOBOro OTKNOHEHUS OT BEPTUKaNbHOW Nno-
CKOCTU U AeNCTBUA HOMUHaNbHON Harpy3ku, kH - Mm:

K
m, = SELKPO | yy 14 Ka (C.28)
6El,+K,L 7' s,
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§ S W
OceBble ycUnus B cTolike, kKH, P = —/i’l— (C.29)
b

MoOMeHT B CTOWKe HIKe NepBOro YpoBHA XpaHeHUs BCreAcTBMe BOKOBOro OTKIIOHEHWS OT BepTHKallbHOW NMOCKOCTH,

KH - MM:

Mz—(BS,-ng) Koh +2E1, ] ELKO, N,+1
2(N,) | Kehi+El, | K.h+El, N,

MOMEeHT B CTOiKe HUXe NepBOro ypoBHSA XpaHeHUs BCMEACTBUE HOMUHANLHOW BEPTUKANbBHOM Harpysku, kH - MM:

(C.30)

Ke,
Mo, = M, (C.31)
K

CyMMapHEI/A MOMEHT HUXKe NMepBoro ypoBHA XpaHeHus M — Mc1 =-512,118.
MoMeHT B OCHOBaHWK CTOKM BcrneAcTBMe GOKOBOrO OTKIOHEHUA OT BepTUKanbHOW NIockocTu, KH + MM Ha CTOMKY:

_ _(Bsfgmm1) Kehy _ El K. B6; (C.32)
2N, +1) Koy +ElL | Kb +El
MOMEHT B OCHOBaHMWW CTOKM BCIeLCTBUE HOMUHANBHON BEPTUKaNBHOM Harpysku, KH - MM Ha CToiky:
Koy (C.33)

My =My, —— 1
o= T4 2(K h, +3E1,)

CyMMapHbIi MOMEHT B 0cHoBaHuu ctoikn My — M, —=-322,228.

MoMeHTLI Ha BTOPOM YPOBHE ¢, = ¢,, (MpeyBenuyeHo).
MOMEHT BbiLLiE NEPBOro YPOBHSA XpaHeHUs BerefcTBMe GOKOBOro OTKIIOHEHUS OT BepTUKarIbHOM NNOcKoCTH, KH - MM:

m, - -(BS,h) L[ ELBO, _ElB, N, +1 (C.34)
- 2(N,) h h | N,
MOMeHT BhlILLE NEPBOro YPOBHA XpaHeHUs BCNEACTBUE HOMUHAILHOW BEPTUKANbHOW Harpy3ku, kKH - Mm:
KC
Mg, =M, SKZ (C.35)

CyMMapHbIit MOMEHT Bhillie NEPBOro ypoBHA XpaHeHrus M, — M, = -427,114
MOMEHT HWXe BTOPOro YPOBHS XpaHeHUs BereAcTBue 60KOBOro OTKNOHEHWUS OT BepTUKarbHOW nnockoctu, kH - MM:

_—(BS;h) _[ELBS, _ E/cez]N,, +1

A [ (C.36)
2~ N,) h A

MOMEHT HUXe BTOPOro YPOBHSA XpaHEHMWS BCIEACTBUE HOMUHANBLHOW BEPTUKaNbHOW Harpysku, kH - Mm:
M., =0,5M,,
CymMMapHBIii MOMEHT HUXe BTOPOro ypoBHs xpaHeHua M, - M, =-525,076.
3

C.4 PacueTHble Harpy3kn B KpaWHUX CTOMKax
C y4eToM TOro, Kak HOMUHanbHas Harpyska yYUTbIBAaeTCA B pacdeTe BHYTPEHHUX CTOeK, HeobxoauMo oTAenbHO

PaccMOTPETh KpanHWe CTOMKK.
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MpunoxeHue D
(cnpaBo4HoE)

MpeanockINKN BO3MOXHOCTU NPUMEHEHUA MaTepuanoB
C HU3KUM OTHOLIEeHUeM fulfy (xonogHo(opMoOBaHHaA CTanb)

B npouecce XonogHoW BEITAXKM CTaHZapTHasA cTanbHas nonoca BhITAMMBAETCA C LiENbio LOCTUXEHUS MOBLILLIEH-
HO NPoYHOCTN. XapaKTepHble (dpakTiieckne) sHadeHus f, u f, oNpefeNnATCA U KOHTPONUPYIOTCA CUCTEMON KOHTpONA
KayecTBa C Liefibto NMOATBEPKAEHUSA COOTBETCTBYIOLErO pacTsXeHUsa U PU3UYeCcKUX CBOMCTB. Takue ctanu moryT BbiThb
U3roTOBMEHbI C O4EHb XECTKUMI A0NYCKaMu Mo TOMLLMHE, a Takke UMETb JONONHUTENbHBIE NPeUMyLLECTBa MO NPOYHOCTM.
B mM1poBoii NpakTuke XonofHOOpMOBaHHbLIe MaTepuarnsl UCNONB3YIOT 4115 NPOU3BOACTBa cTeNnaxel cabie 40 neT.

TpeboBaHus, ykaszaHHble B 3.1.1, 0CHOBaHbl Ha [3], @ UMEHHO TO, YTO AN HeCTaHAaPTHLIX CTanel CoTHOLWEHWe f,_/fy
JOMKHO BbITb He MeHee 1,10, ABNAETCA HeonpeeneHHLIM U, BEPOATHO, UMeEeT UCTOPUYECKUE KOPHU (B NOCNEAHee BpeMs
COOTHOLLEHMWe BbINo cokpalleHo ¢ 1,20). Ctanu, paspeLleHHble K UCMonb3oBaHMio B cooTBeTcTBUM ¢ [3] (Tabnuua 3.1),
UMEIOT HU3KMe 3HaveHus (Hanpumep, 1,09). CooTBeTcTBYtOLWEe 3HadYeHne 1,08 umeeTcsa B [14] Hapsaay ¢ TpeboBaHUAMHA
no YANUHeHUto. HekoTopble eBponeickue NpousBoguTeNmn CTennaxen MMeoT MHOFONETHUI ONLIT UCNONBL30BaHMS XONog-
HOhOpMOBAHHO cTanu ¢ fL/fy <1,10, no aTO NpUYMHE B HACTOALEM CTaHAapTe yKa3aHbl MEHEE CTPOrUe OrpaHUYEHUS.
OcHOBaHWeM L8 STOro ABNATCA TPU NPULNHLI.

a) TpygHas aprymeHTaLusa HeoBxogMMOCTH Ueronb3oBaHus 1,10 B cBeTE BbILLIEN3NOXEHHOTO.

b) TpyaHocTu, Bo3HMKalOLME BCNeACTBME HWU3KOW NNACTUMHOCTU, OMEHb PEAKW, U KOrda OHW BO3HUKAIOT, TO 3TO
nubo npoLece xonofHo WTaMnosku, MMB0 UCNONHEHNe coeiMHeHMIA. B HacTosiLLieM cTaHAapTe Bee NoTeHUMarbHbIE NPo-
Gnembl NpoLecca XON0fHOMN LUTaMMOBKU YCTPAHSAIOTCA NyTEM NPOBEAEHUA COOTBETCTBYIOLLIErO UCMbITaHUs Ha u3rnb. Hau-
Gonee 3Ha4MMOe coeflHEHNe B CTENNaXax — coefUHEHNE KpOHLLUTERHA Garnkn U CTOMKW. McnbITaHUsA STOro coefuHeHns
HeoBxoAMMO NPOBOAUTL B COOTBETCTBUMN C TPeOOBaHMSIMU HACTOSILLErO cTaHgapTa.

c) MNpoussoguTenu, Ucnonb3yowme xonogHoMOopMOBaHHYIO CTanb, WHULMMPpOBaNW OBLUMPHYIO UccnepoBaTeflb-
CKYI0 MporpaMMmy f4ns Toro, 4Tobbl NPOoAEeMOHCTPUPOBaTh, YTO Ka4YeCTBO TakoW MPOAYKLMW He YCTyrnaeT cAenaHHOW u3
0BbIYHON cTanu.

TeM He MeHee cnegyeT obpallatb ocoboe BHUIMaHWe NpU UCMONb30OBaHUM TakUX TBEPAbIX MaTepnanoB npu > 3 u
NPy XONoAHLIX YCNOBUAX aKCnyaTayum.

MaTepuans! ¢ 6onbLUeil TONWMHON 06bIMHO He BblAEPKMBAIOT UCTbITaHMWIA Ha M3rnb B cooTBeTCTBUM ¢ A.1.2.
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Mpunoxexue E
(cnpaBouHoe)

HeToYyHOCTM NPU NO3ULIMOHMPOBAHUM IPY30B

HeTo4HOCTHW, BO3HUKaOLME MpY NO3MLMOHUPOBAHUU FPY30B, MOTYT paccMaTpuBaTbCA B TEX CRyvasix, Korga KOH-
CTPYKUMS CTenmnaxa [omnyckaeT 3Ha4nTeNbHOEe CMELLEHNe B Y-HanpaBNeHMU M UMEIOTCA ONpeAeneHHble 3HaHMS OTHO-
CcUTenbHO paboThl WTabenupytoLleid TEXHUKM U Npouedyp, KOTopble NO3BOMSIIOT YYUTLIBATL TaKMe CMELEHUsI Ha CTagum
pacyeta. Ecnu Bo3aeicTBME HECOBEPLUEHCTB OT paboThl LUTabenupyoLei TEXHUKM (HarpyxeHue, agedopMauusa U T. 4.) Ha
npegene gonycka He npesbiatoT 12 % Bo3geACTBUS Ha Ganky Npu 3arpyske, TO OHO HE YHUTbIBAETCA.

ECrn KOHCTPYKUMSA 1 3KCnnyaTayus crennaxa nojapasyMeBaloT cucTeMaTu4eckoe BbipaBHUBaHWE SKCLUEHTpUCUTE-
TOB, 3TO HEOBXOAMMO YUUTLIBATE MPU CTAaTUHECKOM pacyeTe. MNpu UCnonb3oBaHuK LUTaBGenupyloLLeih TEXHUKN ¢ dpukcupo-
BaHHbIM XOZ0M LUTOKOB MOCTaBLUMK 3TOW TEXHUKU AOSIKEH NPeAOCTaBUTb AOMYCKM, C KOTOPLIMK OHa paboTaeT. BmecTe ¢
JonyckaMu cTennaxa B Y-HanpaBfieHun ST JaHHble JOomkHbl BbiTb paccMoTpeHbl npu pacdeTe. OBbIMHO faHHOe BO3-
LeACTBME He y4UTLIBAETCS.

XenaTenbHo, 4ToBbl Npy pasMeLleHun NOALOHA Ha TUnosble Ganku, Lallku NOALOHA HE HaXOAWNUCH Bnepeau
BHeLUHel nnockocTu 6anku (cMm. pucyHok E.1).

~

e [/ -
T

€, PACcUETHblit AONYCK NPM pasMeLLeHnn

PucyHok E.1 — 3kcueHTpucUTeT Harpysku
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Mpunoxenune F
(cnpaBouHoe)

OKBMBaAnNeHTHbIE HArpy3ku Ha Garku

[nsa Tex crnyyaes, Koraa AoMyLIEHNE O paBHOMEPHOI Harpy3ke Ha Garnku Ncrnonb3oBaTk HEBO3MOXHO, HE0BX0oL MO
ncnonb3oBaTh Ko duLyMeHTsl U3 Tabnuubl F.1. JaHHble koahdULUMEHTEl MO3BOMAT NPUBOAUTL DaKTUYECKYHO Harpy3Ky
K 9KBUBaNEHTHON paBHOMEPHO pacrnpefeneHHo.

Tabnuya F.1— KoadpdpuuymneHTsl Harpy3ok Ha Banky

MpuMep HarpyXeHUs B Bo B
w
COIITITITTIITTITIT]
1,0 1,0 1,0
L
-
w
L/2 L/2 2.0 1,5 16
wy2 wr2
L/4 L/2 L/4 1,0 1,12 1,1
wr2 wr2
L/3 L/3 L/3 1,33 1,33 1,36
w/3 w/3 w/3
L/6Y L/3 L/3 L/6 1,311 1.06 1,05
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OkoH4aHue mabnuupi F1

Mpumep HarpyxeHuns B Bs Ba
w/3 w/3 w/3

L/4Y L/4 L/4 L/4 133 125 127
W/4 g Wr4 y W/4 § W/4

L/8YL/4Y L/aY L/4Y L/8 ‘o 103 1.02
W4 \W/4 \W/4 \W/4

L/5YL/5YL/5Y1L/5YL/5 12 12 121

MpumevyaHne — W — obwas Harpyska Ha Banky; L — nponet 6anku (AonyckaeTcsl NpUHUMaTL B KayecTBe MnporeTta
paccTosiHMe MEXAY BHYTPEHHUMMW MOBEPXHOCTAMMN CTOEK).
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MpunoxeHnue G
(cnpaBouHoe)

YnpouweHHbIN MeToa OLeHKM YCTOMYUBOCTU B Y-HanpaBrneHuu
npu yCIIOBMU PABHOMEPHOIO pacnpenerieHusi Harpy3okK no BbICOTE pambl

G.1 OCHOBHbIE NONOXeHUs

B nepByto ovepeflb OLieHMBAETCA YNpyras KpUTUdeckasa Harpyska ANs OTKNOHEHW oT BepTUKanu. 3atemM Ucnorb3y-
€TCH METO[, NOBLILUEHHbIX OTKIOHEHWIA ANS YBENWYEHUSA BHYTPEHHUX YCUITWIA N NEepeMeLLIEHUI C Lerblo OLIEHKN HENUHER-
HOro MOBEAEHMS.

G.2 O6wan ycTOMYMBOCTb pam

Ynpyras KpuTU4eckas Harpyska Ha pambl V.

V,=—
A T (G.1)
e
Vcr D
2 2
. TEAD
Vo= EEAE G.2
cr 2H§ 1 ( )
roe
V., — oblas BepTuKarnbHasa Harpyska Ha pamy, Bbl3BaHHas yrpyroit noTepeil ycToruMBOCTU BCREACTBUE OTKIOHEHUS
OT BEPTUKaNbHOW NNMOCKOCTH,
V., — KpUTUYecKas Harpyska, He yduTblBaroLlas rMOKOCTb PaCKOCHOW CUCTEMBI MPU AEHCTBUN NONEPeYHON CUNbI.
Au — nnowagb nonepevyHoro cevyeHuns CTOMKMW.

H, (G.3)
H,=H —W (G.4)
Hp, — AnvHa noTepun YCTONYNBOCTH;

W, — Harpyska, NpunoxeHHas K BepxHeii TouKke cTernsiaxa (cMm. pucyHok G.1c),

W, — obwasn Harpyska Ha cTennax (cMm. pucyHok G.1c);

Sp — XecTKocTb paMmbl Ha eAUHULY ASNMHBI NPYU ENCTBUM NOMEPEYHON CUnbI.

MpumeuyaHune — Ecnu akBuBaneHTHas Harpyska Ha Ganku NpunoxeHa Ha BCe YpOBHU XpaHeHus, To W,/W, =

Ng = YACNy YpOBHEN XpaHeHNs B X-HanpasneH1n.

G.3 XecTKkoCcTb paMm Npu AeHCTBUM NONEPEYHON CUIbI
Ons paM, Y KOTOpbIX )KECTKOCTbIO COeAMHEHUIA MOXHO NpeHebpedb, NGo fonyckaeTcsa UCNONb3oBaTb NPUBEAEH-
Hble hopMynbl (T. €. UCNONBL30BaTb PeAYLMPOBaHHYIO NMOLLaAb MNONEPEYHOro Ce4eHnn AN ANEMEHTOB PACKOCHON cucTe-
Mbl), XKECTKOCTb NpY ieiACTBUIA NONEPEHHO CUMbl Ha eIMHNLY ANUHLI Sp ONpeaenseTca Kak:
1 1 1 1
— =ttt (G.5)
SD Sdh de Sdb
rae BulpaxeHna Ansa Sy, Sy Sy, AaHb! Ha pucyHke G.2 AN pasnUyHbLIX BApUAHTOB UCMONHEHUS PACKOCHOW CUCTEMBI.

Korga AocToBepHOE 3Ha4YeHNe XKECTKOCTH MPU AeACTBUM NONEPEYHOW CUNbl He MOXET BbiThb onpeaeneHo, Heobxo-
AUMO NpoBeAeHUe UCTIbITaHUIA B cooTBeTCTBUM ¢ A.2.8.
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G.4 MNoBbliwatowmnii koachdpuument B

Ecnn Vg /V,, < 0,1, To 06LMM BIIAHNEM HEMMHeRHbIX 3hdeKTOB MOXHO npeHebpeYb.
B npeaensHOM COCTOAHUM COCTaBNAOLLME BHYTPEHHUX CUM U NMepeMeLLieHUIA OT OTKIOHEHWIA OT BepTUKaribHOM nno-
CKOCTW, paccHuTaHHble NUHelHBIM crnocoBoM, yBenM4uBaloTCH BCreAcTBUE HEMUHEWHbIX apdeKTOB Ha NOBbLILLIAOLLMIA

KoahpuumeHT P:

B=— (@)

cr Sd
roe
Vgq — PacyeTHoe 3Ha4eHNe BEPTUKANbHOW Harpyaku Ha pamy.

MpumMmevyaHne — CnegyeT obpawjaTe ocoboe BHUMaHME Ha UCMONHEHUe cTennaxa, ykasaHHOe Ha PUCYHKe
G.16. CoefvHeHWe pam Mexay coboil He COOTBETCTBYET aZileKBaTHO| CXeMe OnuMpaHus, Tak Kak Bce paMbl MOTyT 6bITb Noa-
BepPXeHbl COBMECTHOI MoTepe YCTOWYMBOCTU MPU OTKIIOHEHUW OT BEPTUKArIbHOW NNOCKOCTU. Takan cxema CBA3N MOXET
6bITb UCNONL30BaHa TOMLKO ASS OTAENbHBIX KOHCTPYKLMIA 34aHWIA U COOPYXKEHWIA CYLLIECTBEHHOW XKECTKOCTH.

A - ¢ . Wo
T D
| W R
Wi, W
W wf | Wy I/i A
AN
w ANy
W <\ | H Im/>i
S X
204\ N\
Wy i h A
i l
i "
| h W
w + W
Wi
a) He noaxpenneHHble KOHCTPYKLMK b) MoAkpenneHHbIe KOHCTPYKLUK c) MNpocune HarpyxeHua

PucyHok G.1 — [lonyuweHus Ans ynpoLieHHOro aHarnusa ycToA4YMBOCTU B Y-HanpasneHuu
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1o
Sdh -
1o
Sdb
ks
Auly
— »—4
i
h
Y 4
Iy /
*—e@
_»'—P—
0
1o
de
1o
Sdh

1 hD 6El, h?
—= 1+ +
Ss | 12E1, Dk, ) 24El,

PucyHok G.2 — XKecTKoCTb paMbl MpU AENCTBUM NOMEPEYHONR CUrbl
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MpunoxeHue H
(cnpaBouHoe)

Mpou3BOACTBEHHDII KOHTPONb

H.1 OcHoBHblIe NoONoOXeHus

[laHHOe NpuUrioXeHUe onNUCLIBaET yKaszaHusi NO NPOBEAEHUIO NPON3BOACTBEHHOTO KOHTPONS C LieNbio NPOBEpKN Tpe-
GOBaHNil HAacToALLero cTaHgapTa.

H.2 NepnoanYHOCTb UCNbLITAHUM

MepnognyYHOCTL UCNBITAHWIA AOIDKHA NOATBEPXAATb, YTO U3rOTOBNEHUE ANEMEHTOB KOHCTPYKUUWA NPOU3BOAUTCA
N3 COOTBETCTBYHOWUX MaTepuanos C HeobxoAUMbIMK AonyckaMmu n B COOTBETCTBUU C KOHCprKTOpCKOﬁ ,qOKyMeHTaL[Meﬁ.

H.3 Tect Ha u3ru6 KpoHwTelHOB 6anok

Mo MeHbLUeh Mepe oaHa Napa KPOHLLTERHOB, 0T06paHHaF| B CNy4aiHOM nopsigke, AOMKHA NoABepraTbca exeme-
CAYHLIM UCNBITAHUAM TakUM o6paaoM, yTObLI B TEYEHUe onp eapeneHHoOro nepuofa BpeMeHW KOHTpONo nogseprannuch
BCE U3roTaBnNUBaeMble TUNbI KPOHLLTEAHOB. [peanpuUaTUe-U3roToBUTENb AOMKHO ONPpeaensaTb KOM6MHaLMM TUnoB 6anok
N CTOEK, KoTopble ByayT UCNONb30BaTLCA A1 MPOBEASHUSA 3TUX UCTIbITAHUN.

Pe3ynbraThl BCeX UCMBITAHMIA JOIDKHLI @aKKyMYNUpOBaTbCA U CTaTUCTUYECKU 06pa6aTbIBaTbCﬂ C Uenbto nony4veHus
hakTUYECKNX 3Ha4eHUIA. Ecnu B TedeHUe JNUTeNbHOro Nnepuoaa BpeMeHun 66110 HakonneHo No MeHbLel Mepe 20 pesyrb-
TaToOB UCNbITAHWIA, TO pe3ynbTaThl CaMblX MepBbIX UCNBbITAHUA, NPOBEAEHHbIX Gonee 12 Mec Hasag, MOTyT HE YYUTLIBATLCA.

OTaenbHble pesynbTaThl UCTILITAHWMA MOMEHTa CONPOTUBNEHNS KPOHLUTENHA Ganku 4OMKHbI YYUTHIBATECA NPU yCro-
BUM, YTO OHU NpPEBLILAKT haKTUYECKoe 3HaYeHUe, NPUHATOS ANA pac4eToB.

OTgenbHble pesynbrarthl UCTILITAHUIA XKECTKOCTU KPOHLUTENHA Ganku AoMKHbI COOTBETCTBOBATL OTHOLLEHUIO:

Kky+2s2k 2k, -2s, (H.1)
rae
k; — Habniofaemoe 3HaYeHne XKeCTKOCTH;
ky — pacdeTHoe 3Ha4YeHue XKecTKoCTy,
§ — cTaHAapTHOe OTKNOHEHWe MoMnyYeHHbIX pe3ynbararos.

Ecnu pesyneraThl OTAENbHBIX UCTBITAHUIA HE YAOBMNETBOPSIOT yKasaHHLIM YCIOBUAM, HEOGX0AUMO NPOBECTU Cepuio
UCMbITaHWi MO MeHblUei Mepe TPEX KPOHLUTENHOB U3 OAHOM MapTMK, 3HAYEeHUs NPOYHOCTU W KECTKOCTU AOMKHbI ObiTb
MonyYeHbl B COOTBETCTBUN C A@aHHbIM pasfenom.

Ecnu nonyyeHHble XapaKTepHble (pakTudeckue) 3HadYeHNs YA 0BNeTBOpsoT TpeGoBaHUAM pacdeTa, NapTua MOXeT
cuMTaTheA rogHol. Ecriv He COOTBETCTBYHOT, NapTUsS NPU3HAETCA HErOAHON NUGO CHUXAIOTCA 3HAYEHUA TEXHUYECKUX Xa-
paKTepucTUK.

H.4 UcnbiTaHuA Ha n3rnb6

Ecnu ocHOBHEIe CBOMCTBA UCMOSL3YEMOM CTarn onpefernsioTcs no pesynsrataM UCNbITaHWii Ha pacTskeHue B CO-
OTBETCTBUM C 8.1, TO UCNbITAHWE MaTepuana Ha u3rub JOIKHO NPOBOAUTLCA B Ka4eCTBE HEOTLEMIEMOIA YacTh Npous-
BOZCTBEHHOIO KOHTPONS.
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MpunoxeHue A
(cnpaBouHoe)

ConocTtaBneHue CTPYKTYpPbl HACTOAErO CTaHOAapTa
CO CTPYKTYpPOM NPUMEHEHHOTO B HEM eBponelckoro cranaapra EH 15512:2009

Tabnuya AOAA1

CTpyKTypa HacTosALero cTaHaapTa

CTpyKTypa eBpomneiicKoro pervoHanbLHoro ctaiaapra
EH 15512:2009

1 ObnacTtb NPUMEHEHUS

1 OBnacTk NpUMeHeHUs

2 HopmaTWBHbLIe CCbINKK

2 HopMaTuBHbIE CChINKM

3 TepMUHbI 1 onpegeneHns

3 TepMuWHbI 1 onpeaeneHus

4 O6o3Ha4eHNsa 1 coKpalleHns

4 O603Ha4YeHNA N CoKpaLlEeHUS

5 NcxoaHble gaHHbIe 4Nns pacyeTa

5 UcxopHble gaHHbIe ANs pacdeTa

5.3 YueT ocobeHHOCTE! KOHCTPYKLMK

5.3 Y4eT ocoBeHHOCTel KOHCTPYKLMK

5.3.6 OKCLEHTPUCUTETLI PacKOCOB paM M KPeCTOBLIX pac-
KOCOB XeCTKOCTU

5.3.7 OkcueHTpucuTeThl Mexay Bankamu u ctoiikamu

5.4 TpeboBaHuA K anemeHTaM, NpeaoTBpaLLaloLLMM Bbl-
XO[, U3 3aLienneHuns KpoHLWwTeHa 6anku n CTonku

6 BosgenceTBust u kombuHaLuuu Bo3aeicTeni

6 BosgeicTBust  koMBMHaLMK Bo3zeiACTBUIA

7 KoadppuumeHThl M NpaBuia COMETaHUA Harpy3ok

7 KoadppuumeHThl M NpaBuUna coveTaHUs Harpy3ok

8 Ctanb

8 Ctanb

8.5 [lonycku no pasMepam

8.5 [lonycku no pasmepam

8.5.1 OcHOBHbIE MOMOXEHUA

8.5.2 TonwuHa martepuana

8.5.3 [onycku no TonLuHe

8.5.4 llivpuHa ¥ TonwmMHa xonofHo(OPMOBaHHOroO Npo-
duna

8.5.5 MNpAMONMHENHOCTb ANEMEHTOB KOHCTPYKLIMK

8.5.6 CkpyumusaHue

8.5.7 Oonycku BcneacTteue pacyeta u cbopku

8.6 BKCLUEHTPUCUTETLI PACKOCOB paM U KPECTOBbLIX packo-
COB XeCTKOCTH

8.7 OkcueHTpucuTeTsl Mexay 6ankamu u ctoiikamu

8.8 TpeboBaHus k anemeHTaM, NpeoTBpaLlalOLLUM Bbl-
XOf, M3 3aLenneHns KpoHWTelhHa banku u cTonku

8.6 [lonroBe4HOCTb

8.9 [onroBe4HoCTb

9 AHanu3 KOHCTpYKLMK

9 AHanus KOHCTPYKLUUN
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OkoH4aHue mabnuupl [JA. 1

CTpyKTypa HacTosIero cTaHaapTa

CTpYKTYpa eBpOMeiickoro peroHarnbHoro craHaapTa
EH 15512:2009

10 CraTuyeckuii pacyeT cTennaxei

10 CTaTuyeckuit pacyeT cTennaxen

11 MpepenbHble COCTOSHWUA 3KCMIyaTauuMoHHOW Mpurog-
HOCTU

11 MNpepenbHble COCTOSAHWSA 3KCMMyaTauuMoHHOW npurog-
HocTu

12 MapKupoBKa cTennaxen

12 MapkunpoBKa cTennaxen

13 MeTogmMKuU UCTbITaHUS 1 OLieHKa pe3ynsTaToB

13 MeToaM KM UCTBITaHUS W OLEHKa pesynbTaTos

MpunoxeHwue A (obsa3aTensHoe)

MpunoxeHne A (obasatensHoe)

MpunoxeHue B (cnpasovHoe

)
MpunoxeHue C (cnpaBodHoe)

)
MpunoxeHne C (cnpaBo4Hoe)

(
MpunoxeHune B (cnpaBoyHoe

(

(

MpunoxeHnue D (cnpaBo4Hoe)

(

(
MpunoxeHue D (cnpaBoyHoe)

(

MpunoxeHue E (cnpasovHoe

)
)

[MpunoxeHune F (cnpaBo4Hoe

MpunoxeHnue E (cnpaso4Hoe)
)

Mpunoxexue F (cnpaBo4Hoe

MpunoxeHwe G (cnpaBo4Hoe)

Mpunoxenune G (cnpaBo4HOe)

(
MpunoxeHwe H (cnpaBo4Hoe)

Mpunoxexune H (cnpaBo4Hoe)

MpunoxeHue | (cnpaBo4HOE)

MpuvnoxeHue OA (cnpaBo4Hoe)

Mpunoxenue A (cnpaBodHoe)

Bubnuorpadua

Bubnuorpadus
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Bubnuorpadus

Eurocode — Basis of structural design (EBpokoa. OCHOBHbIE NOMOXEHUA NO NPOEKTUpPOBa-
HUIO CTPOUTENBHBIX KOHCTPYKLWIA)

Eurocode 3: Design of steel structures — Part 1-1: General rules and rules for buildings
(EBpokog 3: MpoekTupoBaHue cTanbHbIX KOHCTPYKUMiA. YacTb 1-1. Obwwue npaBuna u npa-
BUNa ANA 30aHUIA U COOPYXEHUIR)

Eurocode 3 — Design of steel structures — Part 1-3: General rules — Supplementary rules
for cold-formed members and sheeting (EBpokog 3 lNpoekTupoBaHWe CTanbHbIX KOHCTPYK-
yuii. Yactb 1-3. Obwue npasuna. JononHUTenbHelEe NpaBuna A XonogHopopMoBaHHBLIX
3NEMEHTOB U NPOPUNNPOBAHHBIX NUCTOB)

Eurocode 1: Actions on structures — Part 1-1: General actions — Densities, self-weight,
imposed loads for buildings (EBpokon 1. BosgeilcTBUE Ha CTpPOUTENbHLIE KOHCTPYKLIUM.
YacTb 1-1. O6wme Bo3gencTBuA. MNNOTHOCTL, COBCTBEHHLIN BEC U NPUKNajbIBaeMble K 3ga-
HUAM Harpysku)

Eurocode 1: Actions on structures — Part 1-7: General actions — Accidental actions (EB-
pokoa 1. BosgelcTBUe Ha cTpouTenbHbIe KOHCTPYKUMKU. YacTb 1-7. Obwme BO3genCTBUSA.
CnyvaiiHble BO3AEHCTBUS)

Eurocode 3: Design of steel structures — Part 1-10: Material toughness and through-thick-
ness properties (EBpokop 3. lNpoekTupoBaHne crtanbHbLIX KOHCTpYKUMA. YacTb 1-10. MNpoy-
HOCTb MaTepwuarsia 1 cBoiicTBa paBHONPOYHOCTH)

Cold rolled steel sections — Technical delivery conditions — Dimensional and cross-sec-
tional tolerances (IMpodunu xonogHoKkaTaHele cTanbHbIe. TeXHUYeckue ycroBusi NOCTaBKU.
Honyckun Ha paamepsl u popmy)

Continuously hot-dip coated steel flat products. Technical delivery conditions (Jluctsl u no-
NocCkl CTanbHblE C FOPSYUM HENPEPLIBHLIM METaNMUYECKUM NOKpbITUEM. TexHUYeckue yc-
noBMA NOCTaBKM)

Continuously hot-dipped coated steel sheet and strip — Tolerances on dimensions and
shape (JIUCTbl U NOMoChl CTanbHbIe C FOPAYUM HENPEPLIBHLIM METANNUYECKUM MOKPLITUEM.
Honycku Ha pa3mepbl u popmy)

Eurocode 2. Design of concrete structures. General rules and rules for buildings (EBpo-
Ko 2. MNMpoekTupoBaHWe GETOHHLIX KOHCTpyKUuMuid. YacTs 1. Obme npaBuna v npasuna
LNS 30aHuiA)

Guideline for European Technical Approval of Metal Anchors for Use in Concrete (EBponeii-
CKWe pekoMeHgaLum no UCToMb30BaHUI0 METANNNYECKUX aHKepoB Ansa 6eToHa)

Metallic materials — Tensile testing — Part 1: Method of test at room temperature (Ma-
Tepwanel MeTannudeckue. McneiTaHne Ha pacTsxeHue. Yactb 1. MeTog ucnbiTaHWA npu
KOMH&THON TeMnepaType)

Metallic materials — Bend test (ISO 7438:2005) (MaTepuanel metannudeckue. Mcnbl-
TaHue Ha usrnb)

AlSI-8200 Cold-formed steel framing (KoHcTpyKkumu 13 xonogHokataHoi ctann — Cepus
cTaHaapTos AlSI, cepus S200)
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KnioueBble CNoBa: CTEMNAa)M, pacyeT, cTennaxHoe obopyaoBaHme, CUCTEMbI XPaHEHUS, CKNaiuPOBaHNE
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