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TeKCT U3MEHEeHW 1 NonpaBoK — B eXeMeCAYHOM MH(OpPMaLMOHHOM yKkasaTene «HauuoHanbHble CTaH-
fapThbl». B cnyyae nepecMoTpa (3ameHbl) WA OTMEHbl HacnwAlWero cradjapTa cooTBeTCTBYyLWee
yBefoMneHne 6ygeT ony6iMkoBaHO B Gvxaliliem BbiMyCKe eXeMecAa4YHOro MHPopMaLMOHHOTO yKka3aTens
«HauvoHanbHble cTaHgapThi». CooTBeTCTBYWAaa nHhopmaLmsa, ysefomMneHne n TeKCTbl pasMmeLwarT-
CHA Takxe B MHpopMaLMOHHON cucTeme 06LWEro NONb30BaHNA — Ha ohuymanbHoOM cainTe dPepepanbHOro
areHTcTBa N0 TEXHUYECKOMY perynnposaHuto u meTponorun B ceTu MHTepHeT (mw.gosf.ny)

© CraHpapTuHdopm, 2015

HacTtoswuii ctaHgapT He MoXeT 6bITb NOMIHOCTLIO WM YaCTUYHO BOCNPOM3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B kayecTBe ohuLmanbHOro n3ganus 6e3 paspewernus degepanbHOro areHTCTBa No TEXHUYECKo-
MYy PeryiMpoBaHuio n MeTposorum



FOCT P 56567—2015

CopepxxaHue
CTENNAXU CBOPHO-PASBOPHDIE ..ot bbb 1
[ le] LY L I o= Yo T - WSRO SUPRTPP 1
Adjustable pallet racking systems.
Design code
1 OBNMACTD MPUMEHEHMS ...ttt ettt ettt ehe st s b e e e e s bt e st e et e eh e eh e ek b e btk o4 e et A ae e ae e 1o e eh e eheeh b e btk e st e b s et eaeeneeebeebeennenens 1
2 HOPMATUBHbIE CCbINTKN ..o 1
3 TEPMUHBI U OMPEIEITEHM .ot e a e bbb s e sa e s e e b e e s e e b e e s he s he s se e b seeeb e e e e en e e s 1
4 O603HAYEHNA N COKPALLEHMSA oo 2

5 NcxofHble gaHHble AN pacyeTta
5.1 Tpe6oBaHus

5.2 MeTtogbl pacueTa...
5.3 YUET OCOBEHHOCTEN KOHCTPYKLMM coveuiiieiiienieiteeteettesteeteestetesieeseeseesteeseessessesseensensesneaseeseeeseaneassesseasaensentesneeneeneenss 9

5.4 TpeboBaHuUs K 3aileMeHTaM, NpejoTBpaLLaloLLUM BbIXOA,
13 3aLeNNeHNA KPOHLITENHA BAMKN N CTOMKM ..ot e 14

6 Bo3geiicTBus n KOMGUHaL MM BO3AeCTBUIA
6.1 OCHOBHble NON0OXeHUA

6.2 MNMocTOAHHbIE BO3AENCTBNA

6.3 MepeMeHHbIe HATPY3KN N BOSBLEMCTBYIS .cueueeeireieeieriereeieereeeseesees ettt sttt eseerese et b e s es e enesee st e e sreneesenis 14
6.4 CnyyaiiHble Harpy3kn (YAAPHBIE BO3LEMCTBYINA) . ucieieiieierieeteateeneentesseeseesiesseeeeseessesseessensesseessessessesssessessessenns 18
6.5 BETPOBBIE HABTPY 3K ..iiiiuiiiiiiiiieiteee ekt ee ettt ettt s et e ettt e e bt e ook et e ea ke e e s et e e e et oo e e £ e e eb e e e e ee et e e et e nn e e e e s nn e e e nenneeennnee 20
6.6 CHETOBDBIE HATPY 3K ..oiiiiiiiiiiitieateeeaattee e ettt et e ekt e e 4 s et a4k e e 441k e e e oa kbt e 2kt £ 442 et e 4o ae e £ o4 b e et e eh b et e eas et e s et e et e e e e beeesannes 20
6.7 CEUCMUUECKNE HATPY BKM eouieieiueeueerieeeeteeseetesseaseeseessesseessessessesseessesseaseessessesseassessessesssestessesseessessessesssensessensensenne 20
7 KoadhpULMEHTBI N MPABUIA COUETAHUA HATPYBOK.uieiiiieiieiuieiueiaieesteesseeesteesseeseeeseesseesssesssessseesseessessseesssesssessneeanee 20
7.1 OCHOBHDIE MOJTOMEHMS .ociiiiiiieitiiite ettt sttt b e bbb e b s b e e b b s e e eh b e e b e e s b b e e b e e s b e e ek b e s e b e e b b s b e e b e e sanesbbeas 20

7.2 CoyeTaHue BO3AENCTBUIA ANA NpefenbHOro COCTOAHUS

o =Y T e s Fo Tod o Yo 2 Ko Lol S SSSPRRPR 20
7.3 CoyeTaHune BO34ENCTBUI ANsi NpefenibHOro COCTOAHMSA

no akcnayaTaLMoHHON NPUTrogHOCTH

7.4 Koathhu1uMeHTbl HafeXXHOCTN Mo Harpyske.

7.5 KoahhuuymeHTbl HagexHocTn no matepuany..
7.6 YCTONYNBOCTb MPOTUB ONPOKNAbIBAHNSA

7.7 KpenneHue ctennaxein K CTPOUTENBHBIM KOHCTPYKLATIM ..ouveuerueereaieeeieeereeneesesseeseessesseeneeseessesseessessessenssenne 22

L= O - 1 P 22

8.1 OCHOBHDBIE MOJTOMKEHUIS .c.uviiiiiiiiiiiiie ittt e h e s sb e b e e s b s e s b e b e s he e s b e s sb e e saae s sa e e nbas s anessaa e e 22

8.2 CpefHNit NPefen TEKYUECTU MPOM MITE M .ecuiiiciiieie it eeesee ettt ettetesteesee e se e estesteesaeseessessaensesaesseeneensesneeseenean 23

8.3 CneunanbHbIl 0TOOP NPON3BOLCTBEHHOTO MATEPUATIA uveerreiiureereeiieaneeesieeaeeasseesseessseasteesssessteesseenssesnseensenas 23

8.4 YIAPHAA BASBKOCTD .eutiiutitiiutteaateeeaatteeeasttteaasteeaaseeeaaase e e e b eee e asbee e £k be e e 1aEe e o4 4a e e e 44 b e £ e £ 1R b et e 2a b be e e anbe et e e nb e e e ek e e e e anbeeeennbee s 24

8.5 [LOMYCKU TTO PABMEPAM .ueeeieiutieeauiteeeaieeeeateeeaateeeeasbeeeaasbeeeaase e e e asee e e o ke ee e 1h ke e e oa kbt e e abe e a4 me e e e e beee e ahbe e e anbbeeeanbeeeaanneeeanes 24

8.6 LLlONNTOBEYHOCTb . ..ueeeeiieaeeen. 24

O AHAIINSZ KOHCTPYKLIMM ..ottt sttt sttt sttt sttt et e he e e be e sh s s e 1e e e et s ee e e e s e e eht e e st e san e e nbeesaeenabeenaeenane 24
9.1 MogenvpoBaHue KOHCTPYKUMUW ANsi aHan3a u pacyeta,

OCHOBHDBIE [OTTYLLLE HV S« ettt eutiee ettt etttk ee et ee ke e et e et 444 e £ 44 b et £ £k bt e 2a ke e e et e e e e £ e £ b e e e e eh e e ee bt e ene e e nnn e e e e 24

9.2 PACUET CBOMCTB COUEBHMM vttt ettt ettt ettt et b sttt et s et b et ne e b e eae et e e bt e e e e e nne s 24

9.3 BAUTKM .ottt bbb h b e hE e e e b e b e eh e e b e bbb e e sb e ere e 27



FOCT P 56567—2015

9.4 PACUET BAJTOK.uiiiuieiitieiuieiteettestee ettt e saeesseessaeesseesseesseesseesaeeesseeaseesaseasseeaseeasseeaseeaseeaneaenseeaseeesseenseeansesnseeseenneennneenn

9.5 KOHCTPYKUUSA KPOHLWITENHOB 6anok...

9.6 Banku, NOABEPKEHHDBIE U3TNUOY N KPYUEHMED ...coviiiiiiiiiiiieiie ittt s e r e s s 33
9.7 CxaTtne, pacTaXeHNe N N3TNG 3NIEMEHTOB KOHCTPYKLIMM .ccuveiruieiiiiiieeiteesiieesteesiiesee ettt sbe e 34
9.8 PACUET CTbIKOBBIX COEAMHEHMM CT O B Kuueruiruierierieaieaeesuesseaseeseensesseassesseaseaseessesseaseessessessenssessessesnsensessesseensensensens 44
9.9 PACUET MOLTATHYIKOB ....uutiiiitieeaiteeeeattee e ettt e ese e e s et e e s ae e e e ab e e e e ae st e 2a ket eas ket e e as e e a4 b et e e ek R et e ea b bt e e s et e asn e e e sne e e s annneennnnee 45
LI O Y o =T o1 = VA= N 1 Ko I = T TSSO U PR PPPRN 46
9.11 PaCUET MEXPAMHDBIX CBABEM ..euiiuieuieiiieteiiesieseeeteestestesseestessesteaseessesseeseessessesseessessesseaseessesseeseessessenseassensesseeneeses 48
10 CTATUUECKUN PACHET CTEIIITAMKE M cuvieiuiiiiiieitieiie et etteeieeettee st eetee e s e e sbe e et beesbeesteeasbeesbeeabee et beenbeeabeeasbeeabeensbeanbeenteeaneeas 48
10.1 OCHOBHDBIE MOJTOMKEHUIS . .eiiiiiiiiiiiiie ettt ettt sttt e h e b e bbb s she e e b b e e e b e s e bbb e b e e eb e e b b e et e e b b e s b s e b e s e e ebbees 48
O T2 T oTo TNy i o T W o= Uelu = - F RSP PPRPPO 49
10.3 PacueT cTenniaxei ¢ KpeCTOBbIMU packocamMu XeCTKOCTU N 63 HUX B /-HANPABNEHUN......ccceueeveenee. 53
10.4 MeToAbl NPOBEAEHUA CTATUUECKOTO PACHET B .eeiuriiirieiieitiietee et eetre e bt et st e et ie e st b e e beesb s e e e e sb e et s b e ebaesaneas 54
10.5 YnpoleHHble MeToAbl pacyeTa YCTOWUNBOCTU B /-HAMPABAEHUM  .ocoorvieeiiiiiiiiiiieie st 55
L10.6 PACHET CTO B K uetiiuis euteettiettieettette et e e b e ettt ettt e bt e ehe e e s bt e et et s bt oot eeat bt e as e ea b e e e ae e ee b e e bt e ehs e em bt e eb e e s b e et e et beeneentaeeaneeereeainens 55
11 MpepenbHble COCTOAHNA IKCNYATALNOHHON MPUTOMHOCTM .omiiiiiiiiciiete e e s 56
11.1 OCHOBHBIE TOTOMEHUS ..ttt iuteeutee et ettt et ett et e e she e et e eh e e st e e b e et e s et eat e sae e ehs e e sbe e ehe e et e e ee e e nsne s ne e e neae s eneenaeesaneennes 56
11.2 NpepenbHble COCTOAHNA 3KCNAyaTaLUMOHHON NPUTOAHOCTU CTEMMAKEM vt 56

12 MapknpoBka cTennaxei.

12.1 NpeHTUdrKauma TEXHNYECKNX XapPaKTEPUCTUK CTEIITAME M eoueieiereieiiiiiieeetere et 56
13 MeTOAMKN UCTIBITAHUA U OLLEHKA PEBY TBTATOB . ...ueeieiteieeittieeauireeesirteaaseteaareeeeasbeeeaas bt e e s sbe e e e ane e e s aneee s asbeeeannreeennneeens 57
13.1 OCHOBHDBIE MOJTOMKEHM ettt sttt s sb e sh e e sab e s he e sh b e s b e sh e e s b e s s b e e s bae s se e e b e e s s sae s 57

13.2 Tpe6oBaHUA K UCNbITAHUSAM....

13.3 PaclindpOoBKa PE3YIBTATOB MCTTBITAHUIS c..eeeuiieiieeieiaieesteesiteeeteesite e et esseesseeestee bt e ssseenbeeeseeesbeesbeensbesnseensaesneeens 58
MpunoxeHne A (06A3aTENbHOE) METOABI MCIIBITAHMM ccveiiiiieiiiiiieeteetieeeeetiee st ettt eesteeesbe et essbe e sbeenbbesneeenbeesneesrneas 61
Mpunoxexne B (cnpaBo4yHoe) MeToj yBe/IMYEHHBIX MOMEHTOB

AN OLEHKN YCTORUMBOCTU B X-HAMPABITEHMM ..cvivieeniiereiiiieiee et re e se et 80
Mpunoxexne C (cnpaBoyHoe) MNMpuMepHbIe BbipaxeHusa AN pacyeta

TUNOBOTO CTe/NaXa B X-NaAMPABEHUM......ccoeiviiiiiiitiiiie ettt era e sre e sr e 82
MpunoxeHune D (cnpasBoyHoe) MNMpeanocbI/IKN BO3MOXHOCTU NPUMEHEHUSA

MaTepuanoB C HU3KMM OoTHoweHneM fjfy (XoNoA4HOOPMOBAHHASA CTAMD) cceeeeeeieeieenieeeeenns 85
MpunoxeHne E (cnpaBoyHoe) HETOYHOCTM NPY NO3ULNOHNPOBAHUM TPYBOB..cueiiueeiieieriieiiereeieeieeeesieereeseesiesieenes 86
MpunoxeHune F (cnpaBoYHOE) SKBUBANEHTHbIE HATPY3KM HA B @ITKM coueeiiiiiiiiiiiiiiiieie ettt 87

Mpunoxexnne G (cnpaBo4YHOE) YNPOLLEHHbI METOA OLLEHKN YCTOWUYMBOCTH

B /-Hanpas/ieHUN Npu yCNOBUN PaBHOMEPHOTO

pacnpegeneHnst Harpy30K MO BbICOTE PAMDI....cc.irvcuerieieuerrereieareareesiesseessenseseesearesee e ssesnesessesssenene 89
MpunoxeHne H (cnpaBoYHOE) MPON3BOACTBEHHBINA KOHTPOITB .euvtvieuieieieeareerieseeateeseessesseeseessessesseensesessseensensessensenns 92

MpunoxeHne OA (cnpaBo4yHoe) ConocTaBfieHne CTPYKTypbl
HacTosLLero cTaHgapTa co CTPYKTypoii
npMMeHEeHHOro B Hem eBponeiickoro ctaHgapta EH 15512:2009 ....ccccccvvvieeviecieciieiieeeeenns 93

oY ZLeY a1 o L = e o1 X ISP SO PSPPI 95
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(EH 15512:2009)

HALWOHAINDbHBI N CTAHOAPT POCCUNCKOWN OSGELEPALUUMN

CTENNAXWN CBOPHO-PA3BEOPHbIE

HopMmbl pacyeTta
Adjustable pallet racking systems. Design code

Jata BBegeHns — 2016—07—01

1 O6nacTb NpUMEHEHS

HacTosAwuii ctaHAapT ycTaHaB/iMBaeT OCHOBbl pacyeTa KOHCTPYKLWI CTauMOHapHbIX (POHTaNbHbIX
cbopHO-pa3bopHbIX cTennaxel, npefHasHauYeHHbIX 4158 XpPaHEeHNA TapHbIX U WTYYHbIX FPY30B, Hecylime ane-
MEHTbl KOTOPbIX U3rOTOB/MEHbI U3 CTasNN.

TpeboBaHnA faHHOro cTaHAapTa Takke pacnpocTPaHATCA Ha CTeNaxu, KoTopble NCNOMb3YITCA B kKave-
CTBE HEeCYLLMX 3/1EMEHTOB KOHCTPYKLUIA 1 COOPYXEHWA.

HacToswuii ctaHgapT He pacnpocTpaHsieTcs Ha nepefBWXHble, HAGUBHbIE, KOHCOJbHbIE CTENaxu,
CTeNNaxu cneynanbHOro HasHayeHns v He ycTaHaB/MBaeT KOHKPETHble Mpasuia pacyeTa cTennaxei, npu-
MeHAeMbIX 415 paboTbl B ceiicMMYecky onacHbIX paioHax.

2 HopmaTumBHbIe CCbI/IKU

B HacToAlWwem cTaHfapTe UCMOJb30BaHbl HOPMATUBHBIE CCbIJIKMA Ha cnefyolue cTaHaapTbl:

FOCT 28766— 90 CTennaxu. OcHoebl pacyeTa

FOCT P 55525—2013 Cknajgckoe o6opygoBaHue. CTennaxu cb6opHo-pasbopHblie. Obuime TexHnue-
CKue ycnosusa

CM.16.13330.2011 Csog npasun. CTa/bHble KOHCT PYKLUN

Cr.20.13330.2011 CBog npaBun. Harpysku n Bo3geincTBus

MpumeyaHne — [Ipu NONL30BAHUM HACTOSLLMM CTAHAAPTOM LIeNecoo6pasHo NPOBEpPUTL AelCTBIE CCbINoY-
HbIX CTaHAAPTOB B MHOPMALIMOHHO cUCTEME O6LLEro NOSb30BaHUS — Ha 0hULMasIbHOM caliTe defepasibHOro areHT-
CTBA N0 TEXHUUYECKOMY PETY/IMPOBAHNIO 1 METPOSIOTN B CETW VIHTEPHET U MO eXEr0AHO U3LaBaeMOMY UH(IOPMALMOH-
HOMY yKa3aTeso «HalnoHa/bHble CTaHAapTbl», KOTOPLIV OMy6/IMKOBaH MO COCTOSIHWIO Ha 1 SHBaps TeKyLLero roga, 1 no
BbINyCKaM EXXEeMeCcA4HOro ykasartens «HauyoHabHble CTaH4apTbI» 3a TeKYLLWIA rof. ECNv 3aMEHeH CCbINoYUHbIV CTaHAapT,
Ha KOTOpbIii JaHa HefaTMpoBaHHas CCbi/Ka, TO PEKOMEHAYETCS UCMO/b30BaTh AECTBYHOLLYI0 BEPCUIO 3TOT0 cTaHAapTa
C YYETOM BCEX BHECEHHbIX B JAHHYI0 BEPCUIO M3MEHEeHUIA. EC/M 3aMeHeH CCbINIOYHbIN CTaHAapT, Ha KOTOopbIi AaHa fatu-
pOBaHHasi CCblSKa, TO PEKOMEHAYETCS UCMO/Mb30BaTh BEPCUI 3TOTO CTAHAAPTA C YKa3aHHbIM BbILLE TOOM YTBEPXAEHNS
(NpuHATUSA). ECnn nocne yTBEPXAEHUS HACTOSILLErO CTaHAAPTA B CCbIIOYHbIA CTaHAAPT, Ha KOTOPbIN AaHa AaTUpoBaHHas
CCbI/Ka, BHECEHO U3MEHEHVE, 3aTpar1BatoLLee NOMIOXEHNE, HA KOTOPOE jaHa CChI/Ka, TO 3TO NOSIOKEHWNE PEKOMEHYETCs!
NPUMeHsITL 6e3 ydyeTa AaHHOTO0 U3MEHEHWsI. ECIN CCbINOYHbIV CTaHAAPT OTMEHeH 6e3 3aMeHbl, TO NOJIOXKEHNEe, B KOTOPOM
[laHa ccbinka Ha Hero, pEKOMeHAYETCS NMPYHSTb B YaCTW, HE 3aTParnBatoLLEN 3Ty CCbIKY.

3 TepMuHbI 1 onpegeneHns

B HacTosAWeM cTaHgapTe NPpUMeHeHbl caegylolume TepMUHbI C COOTBETCTBYIOWUMIN ONpeaeneHnsMu:
3.1 cnyuyaiiHasa Harpyska: KpaTkoBpeMeHHoe Bo3felicTBre, NOsiB/IeHNEe KOTOPOro 06YC/I0B/EHO AeACTBU-
€M CWUMOBbIX (DAKTOPOB, HaNIMUYME KOTOPbIX HE NpefycMaTpMBaeTcs B NPOLECCe HOPMasbHOM aKCnayaTayuu.

MN3paHve ogmumanbHoe
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3.2 0cCHOBHOI MaTepuan: CTanbHOl NNCTOBOW, COPTOBOI, (DACOHHbI NPOKaT, N3 KOTOPOro U3roTasau-
BalOTCHA 3/IEMEHTbI CTeNnnaxei.

3.3 napTua ctanu. Maptua cTasbHbIX 3aroTOBOK C OAMHAKOBbLIMU TEXHUYECKUMWU XapakTepuctukamu,
npovseefeHHas eMHOBPEMEHHO O4HUM U3rOTOBUTESIEM.

3.4 6anka: Fopu3oHTaNbHbIA FPY30HECYLLNI 31EMEHT, KPEenaWnncsa K pamam cTennaxen.

3.5 KpOHWTelH 6ankn: InemMeHT 6ankv, npegHas3HauYeHHbIi 4N ee KpenseHus K CTolike cTennaxa.

3.6 Harpyska Ha siueiiky: Cunosble hakTopsbl, AeliCTBYOLWME Ha AYeliKy XpaHeHNa cTennaxa.

3.7 ABONHON pAf cTennaxei. [lea 0OAUHOYHbIX paja cTennaxei, pambl KOTOPbIX CKPenaeHbl Mexay
co60ii MexpamMHbIMU CBSA3AMM.

3.8 cTtatnuyeckuii pacuet: OnpegeneHne BHYTPEHHUX YCUAWUA (CUA MU MOMEHTOB) B KOHCTPYKLUN OT KOH-
KpeTHOW KOM6MHaUUN BO3AENCTBUIA, N3MEHEHNA pacHeTHbIX 3HAYEHUN KOTOPbIX B TeYEHNEe pacyeTHOro cpoka
CNyX6bl NpeHebpexMmMo Masbl N0 CPaBHEHWUIO C UX CPEfHUMU 3HAYEHUAMU.

3.9 nephopupoOBaHHbI/ 3N1E€MEHT: DIEMEHT KOHCTPYKL MM CTeNNaxa Co MHOXEeCTBOM OTBEpPCTUiA, pac-
NOMOXEHHbIX C ONpeAesieHHbIM LWarom.

3.10 Harpy3ka npu pasmelweHumn: Cuna, AeiACTBYyOLW A Ha 3/1IEMEHTbI CTennaxa npy pasMeleHnm Ha
HeM rpysa B npouecce HOpMasbHOW aKcnayaTauuu.

3.11 oAMHOUHBIN pAf cTennaxen Psapg cTtennaxein WWPUHON B OA4HY paMy C BO3MOXHOCTbIO 3arpy3ku
noAAOHOB WM TPY30B Kak C OfHOM, Tak N ¢ 06eux CTOPOH.

3.12 KpecTOBOW packoc XecTKOCTW: YacTb cTennaxa, yctaHaBnnBawLascsa B BEPTUKaNbHON nan ro-
PU30HTaNbHON NAOCKOCTU U UCNONb3yoWaaca ANS NpUuaaHa cTennaxy 4oNoNHUTENbHOW NPOAONbLHON NM60
nonepeyHoli ycToiiumsocTu.

3.13 ocTaTto4yHaa gedopmauna ceyeHusa: VickaxeHue nonepeyvyHoro ceyeHus Topua 3fiemMeHTa, BO3
nukarouiee nNpu N3roToBAEHUU 3/IeMeHTa KOHCTPYKLMK cTennaxa.

3.14 NpOMEXYTOUYHbI 3N1EMEHT XXECTKOCTU: DNIEMEHT XECTKOCTU, ABNAIOLWMNIACSA YACTbIO NONEepeyHoro
CeyeHunsl, COeJMHeHHbIW C APYrMMN 3/1IeMeHTamMmn NonepeyHoro ceveHna no o6erm NPofosibHbIM FpaHsaM.

3.15 0TKNOHEHWEe OT BepTUKanbHO NNOCKOCTU. TOPU3OHTAIbHOE CMeLLeHne BEPXHEl TOUKN CTOWMKM
cTennaxa oT BepTUKaNbHOW MIOCKOCTK.

3.16 eAUHMNYHbBIV rpy3: EAuHMLA rpy3a, KOTOPYD MOXHO pasmMecTUTb WM U3BMeYb 3a OfHY onepauuio.

3.17 KpaeBOli 3/IEMEHT XECTKOCTU: DIEMEHT XXEeCTKOCTU, ABASAIOWMNIACA YaCTbIO NONEPEYHOr0 CeYEHNS,
COefMHEeHHbI C APYTUMUW 3/1eMeHTamMmn NonepeyHoro ceYeHnsa ToIbKO No OA4HOW NPOAO/bHOW rpaHu.

3.18 pama cTennaxa: BepTukanbHas yacTb CTenaxa, CocToAlas n3 AByX CTOEK 1 PackoCHOI CUCTEMBI.

3.19 KOHCTPYKTMBHAA ANuHa: PaccTofaHne Mexay ABYMS Touykamu NO ANIMHE 3N1eMeHTa, B KOTOPbIX
3/1eMeHT 3aKkpensieH oT 60KOBOr0 CMELLEHNSA, UAN MEXAY OfHO Takoi TOUYKOM 1 KOHLLOM 3/71eMeHTa.

MpumeyaHne — TuUNoBble NPUMEPbI Pam CTENNAXeNH NpeAcTaBneHbl Ha prUcyHke 1.

KpectoBas pama O-o6pasnas pama Oo6pasHas pama Z-o6pasHas pama K-o6pa3Has pama
(NOCTOSIHHbIA Wwar) (HeNoCTOSAHHbIN War)

PucyHok 1— TunoBble hopMbl pam cTennaxei

4 O603HaYeHNsa N COKpaLLeHNs

B HacTosWeM AOKYMeHTe 0603HAYEHUS U NMOACTPOUHbIE 3HAKW MOTYT UMETb HECKO/IbKO 3HaUYeHUi.
A — cnydaiiHas Harpyska;

A — nsowaab NonepevyHoro ceyeHus;

Ac, — ath(pekTMBHAA Naouiagb NONepPeYHoro ceyeHus;
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AL — nosHasa nnouwagb NONepeyHoro ceveHuns:

Aph — cnyuaiiHasa Harpyska npu ropusoHTaslbHOM pasMeLLeHnn rpysa;

Aov— cnyyaiiHaa Harpyska npv BepTUKasibHOM pasMeLLeHun rpysa:

b — wwnpwuHa cToliku;

b0 — WKnpnHa NI10CKOro aneMeHTa:

E — mogynb ynpyrocTtu;

B — apheKTUBHaA WUpUHA pacrnpefeneHnsa Harpysku nognaTHuKa;

B — 3KCLLEHTPUCUTETHI:

fck— npouHoCTb Ha cxaTtune ansa 6eToHa;

/, — thakTuyecknii npegen TekydecTu ncnbiTatenbHoro o6pasua;

fu— BpemeHHOe conpoTuBneHue (Npeges NPOYHOCTH);

f — npepen TekyyecTu;

| — cpefHuin npegen TekyvyecTu;

tyb — 6asoBblii npegen TekyyecTtun (= ly);

G — moAynb cABura;

Gk — cob6cTBEHHOE 3HAYeHWe MOCTOAHHbIX Harpy3ok (CO6GCTBEHHOro Beca KOHCTPYKLMKW, BKAKOYas No-
CTOSIHHbIE Harpys3Kku);

N1— war ypoBHeli XxpaHeHus;

|/ — oceBOli MOMEHT MHEPLUN NOMEPEeYHOro ceYeHnsa anemMeHTa;

IT— MOMEHT MHEepLUN NONEepPeyYHoro ce4YeHns nNpu cBo060AHOM KpyYeHUN;

| — ceKTopuanbHblii MOMEHT UHEPL MM NONEPEYHOro CeYEeHNsI INeMEHTa;

/— papuyc nHepuuu;

K — koachpununeHT npuBeaeHHOM ANNHBI:

Kb — X€CTKOCTb KPOHLWTEeNHa 6anku;

ks — KoahppumLmeHT, cBA3a@HHLIM C KOSIMYECTBOM UCMbITAHWIA;

L — nponert:

/— pnuHa;

f — npuBeAeHHan ANvHa Wau pacyeTHas AMHA NPW NPOAOSbLHOM M3rnbe;

M — MOMEHT u3rnba;

/N— oceBas Harpyska;

N — KO/IMYEeCTBO MCMbITAHWA;

nc— KO/MYEeCTBO CTOEK psfa cTennaxeli B X-HanpaBieHuu;

Nns— KO/IMYeCTBO YpPOBHeli 6anok o4HON cekyuu;

O — nepemeHHasn Harpyska,

O, — cocpefoToyeHHas Harpyska Ha nos:

Oh — makcumanbHasa 3agaHHas 60koBas Harpyska OoT KpaHa-wTabenepa:

Opl— ropu3oHTanbHas Harpyska npv pasmeleHuu rpysa:

Qpv— BepTuKasbHas Harpyska npu pasMeLeHnn rpysa,

Ou — BecC WTYYHOrO rpysa;

g — pacnpegeneHHas Harpyska;

Rm — cpepgHee 3HavyeHVe OTKOPPEKTUPOBAHHbLIX Pe3yNbTaToB UCMbITAHUSA;

Rn— npuBefeHHas paspylwatolas Harpyska;

A, — M3MepeHHasa paspyllarLas Harpyska;

SN — TUMNOBOE OTKNOHEHWE OT CTaHAAPTU30BaHHbIX Pe3yNbTaToB UCMbITAHUSA;

t— TonwuHa maTepuana;

tc — 6asoBas ToNlWMHA MaTtepuana 6e3 nokpbITUS;

t, — dpakTMyeckasa ToNLWMHA UCNbITaTeNbHOro obpasua:

V — nonepeuHas cuna,

V— BepTukasibHasa Harpyska;

\Ver_ JlinepoBa KpuTuyeckasa cuna BAoNAb ocK Z;

W — oceBOli MOMEHT COMPOTUBIEHUS CEYEHNS;

W obuwasn Harpyska Ha 6anky;

a — KoathpumLMeHT TemnepaTypHOro paclinpeHus;

a — nonpaBoYHbIli KO PULMEHT, yunTbiBaOLWNIA Npegen TekyyecTn martepuana,
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a — Koa(hPMLUMEHT HECOBEPLLEHCTBA;

p — KoadhhMuMeHT NnpuBegeHUsa AN 6anku;

p — nonpaBOYHbI/ KO3 PULNEHT, YUNTbIBAKOLL NI TONLMHY MaTepuana;
P — nonpaBoYHbIi KO3 ULMEHT [1A BO3AEWCTBUIA BTOPOro Nopsagka;
Yy — KO3 PULNEHT HALEXHOCTH;

YA — KO3 pULMEHT HAAEXHOCTN NPU CNy4YaNHOW Harpyske;
Y, _ KO3IUUUEHT HAfEeXHOCTN N0 Harpyske;

Yg — KO3(hULMEHT HAAEXHOCTH NPU NOCTOSIHHOW Harpyske;
M — KO3hPULMEHT HAAEXKHOCTU NO MaTepuany;

y0 — Ko3ahpMLUMEHT HALEXHOCTN NPU NepeMeHHOl Harpyske;
6 — nporunoG;

0 — yron noBopoTa;

Y. — M6KOCTb;

Y, m—ycnoBHasi TMbKOCTb;

n — koadpumuneHT MyaccoHa,

p— NAOTHOCTb;

thb— OTK/IOHEHME OT BEpPTUKasIbHOI NM0CKOCTH;

dD — HayanbHOe OTK/IOHEHMEe OT BEPTUKAIbHOW MAOCKOCTK;
h, — NOrpewHocTb B COeANHEHUN KPOHLWTEelHa 6ankn co CTONKON;
X — ko3 huumneHT NpofoNbLHOro n3rmnba.

MopCcTpOUHbIE 3HAKK

b— NpoAoNbHbIA U3rne;

¢ — cxartue,

Cr— KpUTMYECKWiA;

d — pacuyeTHblii;

db — noTeps ycToiuMBOCTU POPMbI CEYEHUS;

FT — U3rMGHO-KPYTUNBHBIN;

[, — NOJHbINA;

/'— KONMYEeCTBO MUCMNbITAHWUN;,

J1— xapakTepHblii;

LT — nonepeyHblii n3rnb c KpyyeHnem;

T — cpefHee 3HauYeHue;

n— nNpuBeAeHHOe 3HayeHue;

R d— pacuyeTHOe conpoTuBNEHNE:

S d— pacueTHasa Harpyska:

ser— akKcnayartaynoHHas NPUrogHoCTb;

T— KPYTALWMNA MOMEHT;

t— 3HayeHune, NMOly4eHHOe MPU NCMbITAHUSAX.

5 VicxogHble faHHble gna pacyeta

5.1 Tpe6oBaHus

5.1.1 OcHOBHble TpeboBaHuA

®poHTaNbHble CTeNNaxyn ABNAIOTCA NpoAykuuei, Npn pacyeTe KOTOPOW crefyeT NPUMEHSTb aHaMNTU-
yeckne meToabl. B Tex cnyyasx, Korga aHanutuyeckne meTodbl He pa3paboTaHbl AN HEMNPUMEHUMbI, HEO6XO0-
AVUMO NPOBOAUTHL LMKN UCNbITAHWIA. Mporpamma uukna ucnbiTaHnii npusefeHa B NpUNOXeHUn A.

3a ucknyYeHnemM Tex criyyaes, KOrga ykasaHbl crneuunanbHble TpeboBaHuA, npoueaypbl pacyera, onu-
CaHHble B HacTosleM cTaHfapTe, He06xo4MMO NpoBOAUTL B cooTBeTcTBUM C [1]. (2] 1 (3).

PacueTbl HEO6X04MMO OCYLLECTBNATL C yYeTOM TpeboBaHuiA, npuBeeHHbIx B TOCT P 55525.

5.1.2 dpoHTaNnbHble cTeniaxy 6e3 KpeCTOBbIX PACKOCOB XECTKOCTH

Cxema (hpoHTanbHOro ctennaxa 6e3 KPecToBbiIX PACKOCOB XECTKOCTU NoKa3zaHa Ha pUCYHKe 2. YCTol-
YMBOCTb CTeNnaxa B X-Hanpas/ieHUn B OCHOBHOM o6ecrneynBaeTcs 3a CYeT XEeCTKOCTU KPOHLTeRHOB 6anok,
B /-HanpaBfeHNn — 3a cYeT PackoCOB paM. MeXpaMHbIX CBA3el 1 cBsA3eil Hag paboynm KOpUMAOpPOM.
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/ 4 5

1— 6anku; 2 — pambl; 3 — MeXxpaMHble cBA3N; 4 — CBS3b Haj pabounm Kopugopom (Npu HEOBGXOAUMOCTH);
packocHas cuctema pambl. F — wupunHa oguHoyHoro paga; G — wupuHa paéoyero kopugopa; H — wupurHa gsoiiHoro paga

PucyHok 2 — Cxema (PpoHTasIbHOTO CTesilaxa 6e3 KPeCTOBbIX PacKOCOB XECTKOCTU
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5.1.3 ®dpoHTaNbHble CTe/I/IaXN C KPeCTOBbIMY packocaMu XeCcTKOCTH

Cxema (hpOHTaNbHOro cTennaxa ¢ KpecToBbIMU packocammn XeCcTKOCTU NnokasaHa Ha pucyHke 3. YCToii-
YMBOCTb CTenNaxa B X-HanpaBneHun obecneymBaeTcs KPeCcTOBbIMU packocamu XecTKocTu (B 3agHel yactu
cTennaxa), Kak nokasaHo Ha pucyHkax 4. 5u 6.

Ctabunusnpylouiee BO3aeiCcTBME BEPTUKANbHbIX KPECTOBbIX pPAackoCOB XEeCTKOCTW nepegaeTcs B No-
CKOCTb CTOEK 6€e3 Takux packocoB, Kak npasunsio, NOCPEeACTBOM rOPU30OHTasIbHbIX PACKOCOB XECTKOCTY.

YcToiunBOCTb B /-HanpaB/ieHnn obecneynBaeTcsi C MOMOLLbIO XXECTKOCTU paMm.

KonnyecTtBo 1 pacnonoxeHve KpecToBbIX BEPTUKaSIbHbLIX U TOPU3OHTA/IbHBIX PACKOCOB XECTKOCTU ycTaHaB-
NMBaOTCS KOHCTPYKTOPOM MCXOAsA 13 HE06X0AMMOCTN 06ecneyeHns XXeCTKOCTU U YCTONYMBOCTIN KOHCTPYKLMK.

Mpu ycTaHOBKE BEPTUKAbHBIX KPECTOBbIX PACKOCOE XECTKOCTU HE Ha BCH BbICOTY HEOBXOAUMO YUUThI-
BaTb pacyeTHble CXeMbl CTeNnaxa ¢ BepTUKaibHbIMU KPECTOBbIMW packocaMu XXeCTKOCTU 1 6e3 Hux.

Y ABOIHOTO pAAa cTennaxei ¢ BepTUKasbHbIMU KPECTOBbIMU packocaMu XeCTKOCTU ropu3oHTasbHble pac-
KOCbl NN ApYrue 3N1eMeHTbl TOPU30HTasIbHOMN XECTKOCTU A0/KHbI GbiTb paccunTaHbl Takum 06pas3om, 4To6bl npe-
NATCTBOBATb BO3HWMKHOBEHWUIO HEA,0MYCTUMbIX aCUMMETPUYHbIX NEPEMELLLEHNI, NPU KOTOPbIX OAUH PAj CTennaxein
OTK/IOHAETCA OT BEPTUKa/IbHOM MI0CKOCTM B X-HanpaBfieHUU B OJHOM HanpaBfieHWu, a Apyroi — B NpPOTMBOMNO-
NIOXXHOM Hanpas/sieHun (CM. pUCyHOK 4. 5). genas, Takum 06pa3om, BEPTUKa/IbHbIA packoc Hea(hhEKTUBHBIM.

7 1 4.8 5

| — 6anku; 2 — pambl. 3 — KPOHLWTEWHbl packocoe XecTKocTu: 4 — cBs3b HajA pabouyum Kopuzopom (Npu Heo6XxoaUMOCTH);
5 — packocHas cucTtemMa pambl; 6 — bICKXPaMMble CBA3N; 7 — BepTUKaNbHble€ PaCKOChl XECTKOCTU. B — FOPU30HTaNIbHbie Packochl
xectkocTn; F— wupuHa oguHoyHoro paga; G — wupnHa paGoyero kopugopa. H — wupuHa gsoiiHoro psga

PucyHok 3 — Cxema (PpOHTa/ILHOTO CTe1axka C KPecTOBbIMI Packocamm XecTKocTu
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1— BepTuKanbHble PACKOCbl XXECTKOCTH; 2— KpOHU.ITeI‘/’IHbI BepTUKanbHbIX PpAaCKOCOB XeCTKOCTH

PucyHok 5 — Cxema afibTepHaTVIBHOTO HECUMMETPUYHOTO OTK/IOHEHNS
OT BEPTVKa/IbHOI N/I0CKOCTY ABOMHOIO paga cTennaxeii (Bug ceepxy)
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Mpu pacyeTe OAMHOYHBLIX PAAOB CTENNaXeil C KPEeCTOBbIMU packocamu XecTKocTu Heobxogmmo obe-
cneyeHune ahheKTUBHON paboTbl BEPTUKANbHbLIX PACKOCOB XECTKOCTU, 0COBEHHO KOrga rpy3bl BbICTynalT 3a
rabapuT ctennaxa (CM. pucyHok 6).

1— BepTUKanbHble PACKOCbl XEeCTKOCTU: 2 — KpOHLUTeVIHbI BepTUKasnbHbIX packoCcoe XeCTKOCTH:
3 — 3afHAf NN0CKOCTb CTennaxa: 4 — nepeaHsaAs NNOCKOCTb CTennaxa;
5 — pama cTennaxa. 6 — ropusoHTasbHble Packocbl XeCTKOCTU

PucyHOK 6 — HanpasnieHus ycunuii ot 4eiicTBUS KPeCTOBbIX PACKOCOB XXECTKOCTU B OAMHOUYHOM Py CTesnaxeit

5.1.4 MNpu pacueTax cTennaxeil HEO6X0A4MMO yUNTbIBaTb CPOK CAYXObl He MeHee 10 feT ¢ MOMeHTa 13-
roTOBMEHUS.

[laHHbIi CpOK HO AO/MKEH 6biTb MCTONMKOBaH kak 0603HauyeHue n060i rapaHTUM B OTHOLUEHUWN CPOKa
skcnayaTaymu ctennaxa. Heobxogumo ygenaTe 0co60e BHUMaHWe 3fieMeHTaM KOHCTPYKLUWUK cTennaxa, noj-
BEPXEHHbIM Hanbosee UHTEHCUBHOI akcnayaTayMm B CBSI3UM C BO3MOXHbIM BO3HUKHOBEHWEM MasioLuK/10BOM
ycTanocTtu.

MpuMmeyaHune — CpoK aKcnyaTaumn GOMbLUMHCTBA CTENIaXEN onpefensieTcsi No KpUTEepPU0 U3HOCOCTOMKO-
CTW. MO Ha/IMYUIO MOBPEXAEHWI B MpoLEecce 3KCnayaTauum Wam no NpuyrHe BO3HWUKHOBEHWS HEZOMYCTUMOI KOppo3vu.
MepeuncneHHble SBEHWsT HEBO3MOXHO NPeAyCMOTPETL Ha CTauK PacyeTa, U OHU He paccMaTpyBalOTCA B JaHHOM CTaH-
fapte. MNpegnonaraeTcs Hagnexatyas akcrnayarauus crennaxka v ero Hesamea/MTeNbHbIV PEMOHT NpW NOSIBAEHUM Nt060-
ro nospexgeHus (cm. FOCT P 55525).

5.1.5 lMpwn pacuyeTe cTennaxa OTK/IOHEHUA OT NJIOCKOCTHOCTU noja c y4yeTom gedopmauun 3faHus, B
KOTOPOM YCTaHOB/IEH CTefnax, A0NyckaeTca He yuyuTbiBaTb, €C/K NON 34aHuA COOTBETCTBYeT TpeboBaHnAaM
FOCT P 55525.

5.2 MeTogbl pacuyeta

5.2.1 OCHOBHblIe NONIOXEHUSA

PacuyeT KOHCTPYKLMK cTennaxa u/mnmn ee yacTtein cnegyet NpoBOAUTL NO METOAMKAM, ONUCAHHLIM B Ha-
cTosiLem cTaHgapTe. Bo Bcex cnyyasx getanv 31€MeHTOB KOHCTPYKLUN 1 COEAUHEHUI [0/MKHbI GblTb CNPOEK-
TUpPOBaHbl TakuM 06pa3om, YTO6bl NPUHATLIE KOHCTPYKTOPCKME pelleHns o6ecneyunny LenoCTHOCTb KOHCTPYK-
1M B cnyyae Hanbonee He6NaronpuATHOTO BO3AECTBUS HA HEE NPEeAENbHO AONYCTUMbIX 3KCNyaTaLMOHHbIX
Harpysok.

5.2.2 Kputepuun fOCTUXEHUSA NpefenbHOro COCTOAHMA KOHCTPYKLUMKN cTennaxa

Kputepuamu gocTmXeHns npenesnibHOro COCTOSASHUA KOHCTPYKLMK CcTenaxa sBAATCS.

a) MoTepsi cTaTMyeckoil NPOYHOCTM (Hanuuue paspbiBOB U 6OMbLINX NAAacCTUYECKUX AedopmMayunii,
BbI3BAHHbIX CXaTnem U B X-HanpaBieHWU nonepeyHbIM M3rnb6oMm) U paspylleHne 371eMeHTOB KpenneHus
(nnacTnyecknx WapHMpoB), cnocobHoe TpaHCOPMMpPOBaTb KOHCTPYKLUIO B TEOMETPUYECKN U3MEHSEMYHD
(MexaHun3m).

8
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b) MoTepsa obuelt ycTONUMBOCTU KOHCTPYKL MU NPK CXATUN U N3rnbe 3/1eMeHTOB.
c) MNoTepsa MeCTHOl yCTONYNBOCTH.

d) HepgonycTtumblie npormosi.

e) lMoTeps ycTanocTHON NPOYHOCTHU.

MpunmeyaHne — B HacTosWeM CTaHfapTe HE pacCMaTPUBAOTCA CTEIAXN C YNC/IOM LIMK/IOB HarpyXeHus,
npesbiwawowym 10000 B TeYeHVe pacyeTHOro cpoka aKcrnyaraumn. B CBs3n € 3TVM B HACTOSLLEEM CTaHAapTe NoHATME
BbIHOC/IMBOCTU flafiee He YNoMMHaeTcs. OTO 03HauYaeT, YTO paccMaTpuBaemble HXKEe KOHCTPYKUMM He paspyLuatoTcs oT
HeaoCTaTOuHOM ycranocmoﬁ MNPOYHOCTN.

5.2.3 MpoBepka No npefesibHbIM COCTOSIHUAM 06ecnedynBaeT aKCnayaTaumnoHHy NPUrogHOCTL U rapaH-
TUPYET Hagnexalee yHKLNOHNPOBAHUE 3NIEMEHTOB KOHCTPYKLUN.

CyuiecTBylolwme MeTofbl NPOYHOCTHOIO aHann3a B IMHENHON NOCTAHOBKE MO3BOMAIOT NMOMYUYUTL afek-
BaTHbIA pe3ynbTart NpuM pacCMOTPEHUN HANPsXEeHHO-4eDOPMUPOBAHHOIO COCTOSIHUS U YCTOMYMBOCTU camoit
KOHCTPYKLUK,

Mpu paccCMOTPEHUN HEKOTOPbIX KOHCTPYKTUBHbLIX 3/1EMEHTOB, TaKUX Kak ynpyro-niactunyeckue coeguHe-
HUS. 3TU MeToAbl HEO6XO0ANMO AOMONHNUTL YUETOM HESIMHERHbIX 3 heKTOoB.

5.3 YyeT ocobeHHOCTEN KOHCTPYKL UM

5.3.1 O6wune NonoxeHms

Mpu aHann3e Heo6XO0ANMO yUnTbIBaTb BANSHNE 0COGEHHOCTEN KOHCTPYKL MK, yAeAnB 0C060e BHUMaHMe:

a) ocob6eHHOCTSAIM pam B cooTBeTcTBUYK € 5.3.2;

b) 0COB6EHHOCTAM pPackoCHO cMCTeMbl B COOTBETCTBUM C 5.3.3;

C) 0COBEHHOCTAM 3/1EMEHTOB KOHCTPYKLMUN B COOTBETCTBUM C 5.3.5.

Mpu obwem aHann3e KOHCTPYKLUM MOXHO NpeHebpeyb BO3MOXHbIMW OCOBEHHOCTAMU KOHCTPYKTUBHbIX
3/1eMEHTOB, HO X HEOBXOAMMO yUYUTbIBATb NMPU aHannse oTAesIbHbIX 3/1IEMEHTOB.

5.3.2 OTK/IOHEHUA paM cTennaxein 6e3 KPeCcTOBbIX PACKOCOB XECTKOCTU

Y4yeT BAVSHWA YIIOBOrO OTK/IOHEHNS paM CTennaxa oT BepTUKabHON N10CKOCTM NpM CTaTU4eCcKkoM pac-
yeTe MOXHO BbINO/IHUTb BBEAEHWEM 3KBUBANEHTHbIX FTOPU3OHTAMbHbLIX YCUAWUA. DTU YCUANUA [AOKHbI ObiTb
NMPUNOXEHbI HA KaXA0M YpOBHE 1 6biTb MPOMNOPLMOHASIbHBIMW BE/TUYUHAM BEPTUKABbHBIX HArpy3ok.

MpnmeyaHne — MOXHO BbINO/IHUTb 60s1€ee cnoxHoe mMoaenuposaHue, BBeaA HavyaslbHble OTK/IOHEHUA OT BEpP-
TUKa/IbHOW NI0CKOCTK HenocpeacTBeHHO B caMy MoAeslb, HO Takasd NOCTaHOBKa CU/IbHO YC/IOXXHAET pacyeTbl U yBemnyun-
BaeT CPOKN BbINOJSIHEHNA pacyeToB.

Mpu pacuyeTe yrnoBOro OTKJOHEHUSA pam cTeniaxa Heo6xoAMMO yuynTbiBaTb Hanuuve nwodTa B coeamn-
HEeHUN 6anku co CTOMKOMN.
OTKNOHEHMe (hoT BEPTUKANILHOW NNOCKOCTM B X-HanpaB/ieHuu cneayet onpeaensaTs no gopmynie

0)

rae
O£ @, +h)
$2(t, +0.55)
r 1/500 gna npefenbHOro COCTOAHUSA Hecyl,elk CNOCOGHOCTU KOHCTPYKLMMW TONIbKO NPU NpOBeAEHUN
pacuyeToB:
45— MakcuManbHO JONYCTUMOE OTK/IOHEHME OT BEpTUKasbHOI nnockocTu (cm. TOCT P 55525);

th,— OTK/NOHEHUE BCcNenCcTBME HaNuuus nodTa B coeMHEHUN 6ankn co CTONKOW, onpeAeneHHoe B CO-
oTBeTCcTBMN CA.2.5.

MpumMmeyaHne — EcnumHanmume nmohTa yuTeHO NpU MOAENMPOBAHUN COEAVHEHMS, TO NPU NPOBELEHNN 06LLEro
pacueTa KOHCTPYKLUU 3HAUYEHWE ) MOXET 6bITb MPUPABHEHO K HYJTHO.

HauyanbHble 3HAYEHWUS OTK/IOHEHW OT BEPTUKa/IbHOW M/IOCKOCTW [O/KHbI 6biThb YY4TEHLI NMOOYEpPEeaHO
ANA 060MX TOPU3OHTASIbHBIX HaNpaB/eHMWii.

Mpun pacuetax NOANATHUKA U KPENIeHNs K Moy TOpU30HTa/IbHbIE Peakyuy B KaXKA0M NOANSTHUKE [40/XK-
Hbl ONpPeAenaTbCs C yUeTOM OTK/IOHEHWI OT BEPTUKA/IbHOW MIOCKOCTM i @ HE 3KBMBAJIEHTHbLIX TOPU30HTASb-
HbIX cu. TpyU OTCYTCTBMU (DAKTUYECKMX FOPM30OHTA/IbHBIX HArpy30K pe3ynbTupytoLas ropusoHTanbHas peak-
Lus paBHa HyJio.



FOCT P 56567—2015

w w H W H n

o .9,

8
o

U Q.0 H

PUCYHOK 7 — 3KBUBASIEHTHbIE TOPU3OHTaUIbHbIE YCUINSA

5.3.3 OTK/IOHEeHNs paM. BbI3BaHHbIe 3/IEMEHTaMN PacKOCHbIX CUCTEM

5.3.3.1 OCHOBHble NOOXEHUSA

[aHHbli NOANYHKT NPUMEHSIETCS Kak K packocam paM. Tak U K KPECTOBbIM packocaM XeCcTKOCTU B X-Han-
paBneHun.

Mpy NpUMEHEeHNN pPacKOCHbIX CUCTEM B pacyeTe AO0/DKHO ObiTb YYTEHO Ha/MUMe HavyabHbIX OTKTOHEHWI
OT BEPTUKA/IbHO NIOCKOCTU (CM. PUCYHOK 8).

PaccmoTpeHuto nognexar Kak o6uwmne oTKNIOHEHUA B coOTBETCTBUM € 5.3.3.2. TaK U MECTHbl€ OTK/IOHEe-
HUA B cooTBeTCTBUM € 5.3.3.3. 3HaUeHuns yKka3aHHbIX OTK/IOHEHUA HE CYMMUPYHOTCSA.

5.3.3.2 YyeT BNUAHUSA 0COBEHHOCTEl BEPTUKASIbHON CUCTEMBI XXECTKOCTU U ee COeANHEHN

OTKNOHEHNA OT BEPTUKANbHOW NAOCKOCTW, ONUCAHHbIEe B AAHHOM MNOANYHKTE, HEO6XOAMMO BKIOYATb
B 06 KNI cTaTUYECKNiA pacyer.

HavyanbHOe OTKNOHEHME OT BEPTUKANIbHON MMIOCKOCTU paccymnTbiBaeTCs no opmyne

roe d0 S 23w dbr 1/500.

B chopmyne (2) n, paBHO KONMYECTBY CTOEK pam B OAHOM psAAy B X-Hanpas/eHWUN.

B /-HanpaBneHun n, 6epeTca Kak KOMYECTBO CTOEK paM. COefMHEHHbIX U paboTarLlmnx COBMECTHO
(Hanpumep, cBA3AMM Haf paboynm KOPUAOPOM, MeXPaMHbIMW CBA3AMMU WU APYTMMU 3/IeMeHTamu).

5.3.3.3 MecTHble OTK/IOHEHUSI PACKOCHbIX CUCTEM

OTK/IOHEHUSA, Bbl3BaHHbIE 3/1eMEHTaMN PACKOCHbIX CUCTEM, NPUBOAAT K BOSHUKHOBEHUIO AONOIHUTE b-
HbIX YCWUANIA (CM. PUCYHOK 9). KOTOpble HE06X0AMMO YUNTbIBaTb TOIbKO NPU pacyeTe packocoB U UX coefuHe-
HUA. OBbIYHO 3TOT YYeT BbINONHAKT B IMHEiHOW NOCTaHOBKE.

[ns ctoek 6e3 CTbIKOBbIX coeagnHeHunii dD = 1/400

[lns cToek co CTbIKOBbIMUW coeAuHeHuamm dd = 1/200

(3
n o
[A€ M1 — KOIMYECTBO CTOEK, MPUXOAALLMXCA HA CUCTEMY KPECTOBbIX PACKOCOB XKECTKOCTU.
4)
/ Y v "nl
M bn= .
il
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PuncyHok 9 — MecTHble OTK/IOHEHWS PACKOCHOI CUCTEMbI
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MecTHO€e OTK/IOHEHNE MOXET 6bITb YY4TEHO Kak ropusoHTanbHoe ycunue HSd:

Hs* = nuj-Aa
raoe HSd — cymmapHoe ycunne oT BCeX COeJMHEeHHbIX CTOek;
Nsdi — pacueTHas oceBasi Harpyska B 3/1leMeHTe KOHCTPYKL UK.

Ecnn l.= NSdi= ASdm ;dh=dm ; To HSdi= 2NSdi”

5.3.4 Tpwn ycTaHOBKe BepTUKa/IbHbIX PACKOCOB XXE€CTKOCTW He Ha BCI BbICOTY HauyaslbHble OTK/IOHEHWA
OT BepPTUKaNbHOW NNOCKOCTU (hB HUXHEN (packpenneHHoN) YacTu paccumTbiBaoTca no 5.3.3. a BepxHei (He-
pacxpenneHHoi) — no 5.3.2.

Mpu 3TOM HEO6XOAMMO YUUTbLIBATD:

n,- nc— oblwee KOMYECTBO pamM B X-HanpasfeHuu;

NS — KO/IMYECTBO HepacKpensieHHbIX APYCoB.

5.3.5 B 3aBMCMMOCTMK OT Tuna pacyeta BO3AENCTBNA OTK/IOHEHMWI HA MPOYHOCTb 3/IEMEHTOB KOHCTPYK-
LMN AO/MKHbI 6bITh BKOYEHbI TM60 NyTEM UCMNOb30BaHWUA COOTBETCTBYHOLWMUX KOIMMULNEHTOB a, yKa3aHHbIX
B 9.7.4.2. nn60 HenocpeACTBEHHO NPU BbINOSIHEHUN CTATUYECKOrO pacyeTta, npueegeHHoro B 10.1.3.

5.3.6 DKCLEHTPMUCUTETLI PACKOCOB paM M KPEeCTOBbIX PACKOCOB XeCTKOCTMN

EcCnun akCUEeHTPUCUTETbI MeXAy OCEBbIMU IMHUAMWU CUCTEMbI NPEBbIWAT Npeaesbl, ykasaHHble HUXe,
Heo6Xx0AUMO BK/OYATb UX BAWSHWE B CTATMUYECKWI pacyeT, a BO3HUKaLLME MPU TakoM yyeTe AONOSHUTENb-
Hble MOMEHTbI caieAyeT yuuTbiBaTb Npu pacyeTe 3/1eMEHTOB KOHCTPYKL MU cTennaxa.

Mpu BbINONHEHUN YCNOBWIA, CHOPMYNNPOBAHHBIX HUXE, BIMSAHWEM 3KCLLEHTPUCUTETOB MOXHO NpeHebpeyb:

a) ecnn 3KCLEeHTPUCUTET «ex». KOTOpbllii npeacTaBnseT co60il paccTosiHMe MexAay Toukamu nepecedve-
HWA LeHTpasibHbIX OCeil TOPU30HTaNIbHOTO 3/1eMeHTa U AuaroHanun, aKBMBasIeHTEH NOJSIOBUHE LIVPUHbBI CTOWKK
«B» (CM. pucyHok 10a).

b) ecnu akcueHTpucnteT «G,» He 6onee yem B 2.0 pasa npeBblWaET WNPUHY CTOWKM (CM. pucyHok 10a)
n «G2» He 6onee yem B 1.5 pa3a npesblwaeT ee rnybuHy (cm. pucyHok 10b). B Tex mecTtax, rge 6anakv ncnonb-
30BaHbl B KauyecTBe rOpU30HTaslbHbIX 3/1IEMEHTOB, 3a TOUKY NepeceyvyeHns B3ATO NepeceyeHue LeHTpanbHbIX
NWHWIA [naroHanmn n BePXHSAA UAWN HWKHASA TMHUS NOMKW 6anku.

MpumeyaHne 1— BnaronpuATHLIM YCIOBUEM CUMTAETCA CNyyaid, NPy KOTOPOM Yron OTKIOHEHWS AuaroHanu
OT rOpPU30HTaUTM HaxoauTca mexay 20° n 70°.

MpumeuyaHne 2 — Ecnu no 5.3.6 TpebyeTca NpoBefeHNE CTAaTUYECKOro pacyeTa, BK/IOUas 3KCLLEHTPUCUTETbI
B Y'-HanpaBneHun. TO Ha/IMumMe 3KCLEHTPUCUTETA NPU pacyeTe cneayeT yunTbiBaTb MO pe3ynbTataM UCMbITaHuiA B COOT-
BeTCTBUN CA.2.7.

1— 6anka. 2 — UeHTpasbHbIE OCU 3IEMEHTEH: 3 — non: B — wupnma cToiiku: e — 3KCUeHTPpUCUTEeT (pPacCTosiHue Mexay
y3710M packoca A0 BEPXHel UNn HuXHel yacTun 6ankn): G, — paccTosiHMe OT nosia A0 HUXHEN TOukM y3na packoca

PucyHOK 10a — DKCLIEHTPUCUTETbI BEPTUKA/ILHOTO KPECTOBOIO PacKoca XeCcTKOCTU
12
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1 — yeHTpanbHble OCU KOHCTPYKTUBHbIX 31eMeHTOB. 2 — non; On— LyGuHa cToiikn
e — 3JKCLeHTpuUcUTeT Mexay packocamu; G2 — paccTosiHue OT nosia 0 HUXKHel Touku y3na packoca

PurcyHok 10b — OKCLEHTPUCUTETbI PACKOCHOW CUCTEMbI pambl
5.3.7 QJOKcueHTpucuTeTbl Mexay 6ankamm n ctoikamu

LieHTpanbHble ocu 6anky MOryT He coBnafaTb C LEeHTpa/bHbIMU OCAMW CTOMKM. DTO NPUBOAUT K IKC-
LLeHTPUCUTETY «B» B Y-Hanpas/feHUn. Kak nokasaHo Ha pucyHke 11.

Ou — rny6uHa cToiikn; e — aKCueHTpucuTeT

PrcyHOK 11 — SKCUEHTpUCUTET B Y-Hanpas/ieHnn

13
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DKCLEHTPUCUTETOM B MOXHO npeHebpeyb B cnyyae, ecnm B < 0.25 Du.

MpumeyaHne — IKCUEHTPUCUTET € Ha PUCYHKe 11 MOXeT OKa3blBaTb CyLLECTBEHHOE B/IMSIHWE U JO/DKEH ObiTb
y4uTeH Kak B CTaTU4YeCKoM pacyeTe BCeii KOHCTPYKUWUK, TaK N Npn pacyeTe CoeaNHUTE/IbHbIX 3/IEMEHTOB.

5.4 Tpe6oBaHUA K 3leMeHTaM, NpeAoTBpaLLalOWMM BbIX04 M3 3aLeneHns
KpOHWTeliHa 6ankn 1 CTOWKN

Bo hpoHTaNbHbIX CTeNNaxax Bce KPOHLWTENHbl 6an0K AOMKHbI OblTb OCHALLEHbI 3N1EMEHTaMun, NpeaoT-
BpaljaloWwmMn BbIXOS U3 3auenseHns KpoHwTelHa 6anku u CTOWKM cTennaxa npu NPUIOXEHWN Harpysku
CHM3Y (T. e. cny4yaHO NPUNOXEHHON WTabenupyrlwein TEXHUKON). STOT 3/1IEMEHT AO/MKEH ObiTb paccyuTaH
Ha BO3/eicTBMe, HanpaB/ieHHOe CHU3Y BBEpPX NO BepTUKanW, KOTOpOoe paccMmaTpuBaeTcs Kak cnyvyaiHas Ha-
rpy3ka B COOTBETCTBUMN C 6.4.2.

6 Bo3geicTBus 1 KOMGMHaAUUM BO3AENCTBUI

6.1 OCHOBHblEe NOMOXEHUA

Bce BO34eiicTBuA, NpuBeAeHHble B pasfesie 6. ciegyeT yuuTbiBaTb NPy pacyeTe KOHCTPYKUUM. OHu
[O/KHbI 6bITb PACCMOTPEHBI KaK OTAE/IbHO, TAK U B COBOKYMHOCTH.

6.2 NMocTosAHHbIE BO3JelicTBUA

6.2.1 OCHOBHble MOMIOXEHNA

MocTosAHHbIE BO34ENCTBUA COCTOAT U3 COGCTBEHHOIO Beca KOHCTPYKLUM C YYETOM YCTAHOB/IEHHOTO Ha
Hero BcromoraTenbHOro o6opyaoBaHusa (CTeH, NONOB, NOTO/KOB, NECTHUL, U 4p.).

6.2.2 Bec matepuasioB 1 KOHCTPYKLUNU

Mpwn pacyeTe NOCTOSAHHbIX BO3A4ENCTBUIA NOMUMO COGCTBEHHOIO Beca KOHCTPYKLUM HEOOXOANUMO YUNTbI-
BaTb BECOBble XapaKTepucTukn o060pyAoBaHNSA, KOTOPOE OKa3biBaeT Ha CTennax kakoe-nmbo cunoBoe BO3-
nelicteue.

6.3 TlepemMeHHble Harpysku n Bo3geicTeuns

6.3.1 OCHOBHblE MOJIOXEHNA

lMepemeHHble Harpysku, KOTopblie ciefyeT yuYnTbiBaTh Npu pacyeTe:

1) Harpy3ku OT TapHbIX U WTYYHbIX FPY30B;

2) Harpysku npu pasMeLlLeHnn, Hanpas/ieHHble BepTUKaNbHO:

3) Harpysku npv pasMelieHnn, Hanpas/ieHHbIe TOPU3OHTAa/bHO;

4) Harpysku oT [OMOJIHNTENbHOT0 060pyAOBaHNA, BO3AENCTBYIOWEro Ha CTenaxu;

5) Harpyskm Ha non v nepexoppl;

6) Harpyska Ha NnopyuHu,;

7) BO3AeicTBMA OT 0COGEHHOCTeW 3/1eMEeHTOB KOHCTPYKUUM (Hanmpumep, pambl, packoca, Apyrux ane-
MEHTOB):

8) yaapbl v cnyvaiiHble Harpyskiu;

9) BETPOBbIE Harpysku;

10) cHeroBble Harpysku;

11) celicMnyeckne Bo3aelicTBUS.

Heob6xoaumo onpefenaTb W y4uTbiBaTb NpoYne HENOCTOSIHHbIE BO3[elCTBUS, He Boleflne B Npuee-
[EeHHbIli NepeyeHsb.

6.3.2 XpaHuUMble TapHble N WTYYHblIE TPY3bl

MapameTpbl TAPHbLIX U WTYYHbIX TPY30B CleayeT onpefenaTb B COOTBETCTBUN C TpeboBaHusamu FrOCT P
55525.

O6LWMKit cTaTuyecknii pacyet cnefgyeT NPoBOAUTL C NCMNOMb30BAHNEM 3a4aHHOTO 3HAYeHUs Macchbl Tap-
HbIX W LWTYYHbIX FPY30B NPV YC/IOBUK, YTO Harpy3ka paBHOMEPHO pacnpejeneHa Ha KaxAablii apyc cTennaxa.
Takoil noaxoA UCnonb3yeTcsi, TOMbKO eC/u:

1) Cuctema ynpaBiieHUs Ha CKnaje MOXeT [J0CTOBEPHO onpefenaTb Maccy eAUHNL, TapHbIX UK WTYyY-
HbIX TPY30B CBbIlle 3a4aHHOr0 3HAYEHUS U KOHTPOIMPOBAaTb UX pacnpejesieHne No a4eiikam XpaHeHus.

2) 3ajaHHas macca rpysa coctaBnseTt He MeHee 80 % MakcumanbHOro Beca rpysa.

3) Bce 6anku paccumTaHbl Takum 06pa3om, 4To6bl BblAEPXMBATbL MakCMManbHblil BEC rpy3a.

14
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4) Mpwn pacyeTe CTOEK HEO6XOAMMO YUUTbIBATb HAUXYALWNIA BapuaHT pacnpeaeneHns Harpyskm (Hanpu-
Mep. Korga rpys ¢ MakcumMasbHbiM BECOM pasmelleH Ha BEePXHUX suelikax XpaHeHuns).

5) Harpyska Ha sipyc, ucnosb3yemas B CTaTUYECKOM pacuyeTe, HUKOrga He 6yfeT npesblwaTbCca Npu aKc-
nnyarauuu.

Ecnm HETOYHOCTb pasMeLLeHnsa He HOCUT cucTeMaTuyecknii xapakrtep, a ABNSeTca CayyanHomn, To Mox-
HO He yuyuTbiBaTb YBE/IMYEHUE HANpsXeHUsa n gedopmManmm BcnefcTBMe HETOYHOCTU pasMeleHns. 370 BO3-
MOXHO. €C/l1 yBEe/IMYeHNe Harpysku, Bbl3BaHHOE HECUMMETPUYHLIM pasMelleHrem, He npesbiwaet 12 % no
CpaBHEHWIO C CUMMETPUYHBIM. [py yBENNYEHUIN HArpy3ku cBbile 12 % Heo6X0AMMO yUYecTb 3TO BO3eiNcTBMe
npu pacyete 6anok crepywwmnum obpasom:

CY=u0 (5)

ecnn p 51,12, To n=1.
ecnun 1125p51,24. 70 n =2p-1.24
ecnn pi 1.24, 10 u=p.

O — Harpyska Ha 6anky npu pasMeLleHun rpysa 6es cMeLLeHns;
Qe — Harpy3ska Ha 6anky npu pasMeLlleHnn rpysa ¢ MakCuMasbHblM CMeLLeHneM.

6.3.3 loNoNIHUTENbHbIE BEPTUKA/IbHbIE HATPY3KU NPU pasMelleHunmn rpysa

Mpu pasmeLleHnn rpy30B HEO6XOAUMO YUNTbIBATL CieAyoL e MUHUMabHbIE BEPTUKA/IbHbIE HArPy3Ku:

a) Mpwn pasmeLLeHnn rpy3oB C NOMOLLbIO WTabenmpyole TeXHUKN.

Mpn Hanuuuu ctennaxei ¢ oANHapPHbIM pasMelleHnemM eAUHWYHOTO rpysa (T. e. Npu HaAU4YuKu TObKO
OAHOTO rpy3a Ha A4eiiky XpaHeHWsa) A ¢ OAHOBPEMEHHbIM pa3MelleHNeM HeCKOJIbKUX TPY30B Ha OMOpHble
6ankn ons rpysos, noggepxusatolne anemeHTbl (MPWM HaNMyYUMM) U KPOHWTeliHbl 6anoK AOMXHbI OblITh pac-
CYMTaHbl C yueTOM JONOMHUTENbHO BEPTUKANBHON Harpy3kn Q  koTopas coctaBniseT 25 % mMakcumanbHOro
rpysa, pasMelieHHOro B Hanbonee He61aronpuATHOM MecTe (cnedyeT yuuTbiBaTb feliCTBME MOMeEHTa uau
nonepeyHow cunbl).

b) lMpu pasmelleHnmn rpy3oB BPYUHYO.

OnopHble 6ankn NS rpy3oB Wan NojAepxuBalolime anemMeHTbl (MPU HanMuuu), a Takke KPOHWTeWHb
6a10K [JO/KHbI 6bITb paccUMTaHbl C y4eTOM AONOMHUTENBLHON Harpy3km Qpv, koTopas coctasnset 100 % mak-
CMMasIbHOIO Beca eiMHUYHOTO WTYYHOrOo rpysa, pasmelleHHoro B Hanbosiee HebnaronpuaTHOM MecTe (cnepy-
eT yunTbiBaTh AeiiCTBYE MOMEHTa WM NOMEePEeYHOR Cubl).

[lononHnTenbHas BepTUKasibHas Harpyska OT pasMelleHus rpysa He yuuTbiBaeTCs Npu NpoBepke npo-
rméos 6anok, pacueTte CTOeK U APYrnX 3/1EMEHTOB.

6.3.4 lononHNUTeNbHbIe TOPU3OHTaIbHbIe HArpy3ku Npu pasmeleHumn rpysa

6.3.4.1 OCHOBHble MON0XEHNA

Mpu pasmeleHnn Ha cTeniaxax WTYYHbIX FPY30B B X- U /-HanpaB/eHUy BO3HUKAT rOpuU3oHTasIbHble
YCUNUS, KOTOpPble HEOBXOAMMO YUNTbIBaTb. YUeT Takux Harpy3ok ciefyeT BbIMOHATL NPpW pasmeLleHunmn rpy3os
B Hanbonee Heb6NaronpmaTHOM MecTe (K BepXHeli NI0CKOCTU BEPXHEr0 YPOBHA XpaHeHUs). OHU [OKHbI ObITb
NPWI0XEHbl OJHOBPEMEHHO TOJIbKO B OHOM HanpasieHUu.

MpumeyaHne — [onosHUTENbHAA TOPU3OHTA/IbHAA Harpyska npy pasmeLleHnn rpysa He paccMmaTpuBaeTcs
KaK yaapHasa 1 npu BbINO/IHEHNN pacyeToB NPUHUMaeTCA NOCTOSIHHOW U CTaTUYeCKOIA.

Mpu Heob6xo4MMOCTM yyeTa C/nyvaiiHOl neperpysku cTefnnaxa JOnoSHUTENIbHAA roOpu3oHTasbHasA Ha-
rpyska npu pasMelleHunn rpysa He yunTbiBaeTcs. YUeT cnyyaiiHoil neperpysku npusoautcsa B 6.4.

6.3.4.2 Cunosble hakTopbl, BO3HMKAOLME NPM NPOBEAEHUN onepaLmnii No 3arpyske-pasrpyske crennaxei

HunxeykasaHHble cnoco6bl NpoBejeHns onepaunii no 3arpyske-pasrpyske cresnaxein Heo6xoAnMo yuu-
TbiBaTb NpU onNpejeneHny JO0N0THUTENbHON TOPU30HTANIbHO Harpy3ku Npu pasMeLlleHun rpysa.

a) [lpu pasmelleHnn rpy30B C MOMOLLbIO WITabenupytoweli TeXHUKW, ynpaBasemMoli oneparopamu.

1) Ana cTtennaxeli BbicoTon 4o 3 M Qph= 0.5 kH (NnpuknagbiBaeTcs K BEPXHEMY YPOBHIO XpaHEHUS).

2) Ansa cTennaxeii BbicoTol cBbilWe 6 M O”, NnpeAcTaBnseT coboii Hanbonee He6NaroNnpuATHLIA U3 cne-
AYIOLWMNX BapMaHToB; Harpyska 0.25 kH. npunoxeHHas K BEPXHEMY YPOBHIO XxpaHeHusi, nn6o Harpyska 0.5 kH.
npunoxeHHas B N1060M MecTe cTesiflaxa Ha BbiCOTe 0 3 M.

3) [na ctennaxeii BbicoToil oT 3 40 6 M Oph o/mXHO NpeAcTaBNATbL CO60I HanxyAwWwnii U3 ABYX BapuaH-
TOB; Harpy3Kky B BepXHeli Touke cTennaxa, BeininHa KoTopoil onpegeneHa NMHeRHoi uHTepnonsaunein mexay
1) wu 2); nnn Harpysky B pasmepe 0.5 kH, npunoxeHHyto B 1tl060M MecTe cTennaxa Ha BbicoTe 40 3 M.
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b) Mpu pasmelieHnn rpy3oB ¢ NOMOLLbI0O aBTOMATUYECKOro NOLbEMHO-TPAHCNOPTHOIO 060pyAOBaHMUA
Oph 1 ero nonoxeHne fO/MKHbI 6bITb YKa3aHbl NOCTaBLLMKOM 3TOro 060pyaoBaHus. MNpu 3ToM ropnsoHTanbHas
Harpyska He fo/hkHa 6biTb MmeHee 0.25 kH.

c) Mpu Mcnonb3oBaHUN OrpaHnynMTeNeil OT NPOTasKMBaHUA Harpyska go/hkHa 6blTb ykasaHa 3aBOAO0M-
N3roTOBUTENIEM 3TOr0 OrpaHnunTens. OrpaHnunTenn knaccuuunpyoT Ha NpegoxpaHnTenbHble n 6ydepHsble,
a Yncnosble 3HAYeHWUA pacyeTHOlU Harpy3kum QpM 3aBMCAT OT Tuna orpaHnymMTens. MNpu MCNonb30BaHUM WTa-
6enupyloueli TeXHUKK, ynpasasemoli onepatopamu, Harpysky cnegyeTt npuHMMaTb B COOTBETCTBUU C MUHU-
ManbHbIM 3HaYeHnem 0.2501 B N/IOCKOCTU pamsbl, rae Oun— Bec WTYYHOrOo rpysa.

BythepHble orpaHnunTenn OoT NPOTANKMBAHUA U Neperpy3oyHble A4Yeliku Bbl3blBAKOT NepeMeHHOoe BO3-
feiicTBue. npeAoxpaHnTesibHble OrpaHnynTeNn oT NPoTaskKMBaHNA Bbi3blBAKOT C/AyvaiiHoe Bo3gelicTBre. Bos-
neiicTBMe orpaHuyuTeneli oT npoTankMBaHMs 060MX TUNOB M NEPErpy30YHbIX AYEeK 4O/KHO 6biTb YUTEHO Npu
pacuyeTax BBeeHMEM COOTBETCTBYOLNX KOIPPULNEHTOB HArpysku.

MpumeuvaHne 1— MWcnonb3oBaHne GycepHbIX OrpaHUYUTENEN OT NPOTASIKMBAHUS B GOMBLUMHCTBE CllyYaeB
HeXenaTesbHO, NOCKO/IbKy OHO BEAET K HEKOPPEKTHOM 3KCn/yaTauumn cTennaxeil.

M punmedaHune 2 — I'Ipe,qoxpaHMTeanble orpaHu4nuTeNIn OT NPOTa/IKMBaHUA AONYCKaeTCAa UCnonb3oBatb 414
aBTOMaTU3NPOBaHHbIX CUCTEM.

d) Oph fo/KHO 6bITb yYTEHO NPU pacyeTax 3/1IEMEHTOB CTesflaxa, paboTalLnx COBMECTHO C OrpaHu-
ynuTenamMum oT NpoTankmBaHusA. Bo3geicTBus Ha BCe HUXEeNepeyncrieHHble 31eMEeHTbl ABASAITCA MECTHbIMU:

1) orpaHnunTenn ot npoTasikuBaHus 0601Mx TUNOB;

2) coeAUHeHWe orpaHnynTenell oT NpoTaskMBaHUS C COOTBETCTBYIOLW MM 3/1IEMEHTOM cTefnnaxa (6ankoi
UNN CTOWKOW);

3) yacTb CTOWKM UM 6asnku, K KOTOPOI NpUCoeAnHeHbl OrPaHNUYUTENN OT NPOTaSKMBAHUS;

4) anemMeHTbl PACKOCHOI CUCTEMbI paM. PacnosioXeHHble B HENOCPe4CTBEHHOW 611M30CTM OT 3TON YacTn
CTOKM unn 6anku.

BeBuay Hanuuua gemndupyowmnx u pacnpefenatolmnx CBOWCTB KOHCTPYKUUN cTennaxein moryT 6biTb
paccMOTpeHbl NOHWXKEHHbIE HOPMbl BO3/[ENCTBUSA TOPU3OHTASNIbHON cocTasnsowein Qpft:

Qph = 0.1 O npu pacueTe aHKEPHOTO KPEMJIeHNa pambl C yueToM cToiikn 6e3 Harpysku. Opfl BosgeiicTsy-
eT B BepXHeli Touke CTOoliKu;

= 0.1 Ou B obLeM cnyyae pacueTa pambl. Opl, BO3eNCTBYeT Ha paMy Ha BEPXHEM YPOBHE XpaHeHus.

e) lMpwu pyyHoii 3arpyske rpy3os.

Opp = 0.25 kH.

6.3.4.3 MpunoxeHne ropm3oHTanbHON Harpy3kn oT pasmelleHuns rpysa B X- HanpaBfeHun.

BO3HWKHOBEHWE TOPN30HTAa/IbHOI HAarpy3ku OT pasMeLl eHns rpy3a HaypoBHAX XpaHeHUs B X-HanpasaeHun
yBenmMumBaeT OTK/IOHEHNE pam OT BepTUKasibHOW NI0CKOCTH.

CocpeloTOYEHHYI0 TOPU3OHTa/lbHYI0 Harpysky Qph 3ameHsiloT CyMMapHOW Harpyskoi 2Oph, koTopas
paBHOMEpPHO pacrnpejesieHa rno BCEM YPOBHAM XpPaHeHUs.

6.3.4.4 TpunoxeHne ropu3oHTasbHOW Harpy3kn OT pasMeLLeHuns rpysa B /-HanpaB/ieHunu.

B /-HanpaBneHun Hanbonee HebNaronpusATHbLIM MECTOM MPWUIOXKEHWUA TOPU3OHTAs/IbLHON Harpysku ot
pasmMeLlleHus rpysa fo/HKHO 6biTb:

a) BepXHASA yacTb pambl cTennaxa (C Lesbio MakCMManbHOro yBEIMYEHUS YCUNIA B pacKoCHOI cucTe-
Me). B cepefinHe Mexay ABYMS y3/1amMu KpensieHns 3/1eMeHTOB PacKOCHON cuctemsl (C Lenblo MakcumMasnbHOro
yBefinyeHnsa usrnbarwolero momeHTa B /-HanpasieHun). B 3aTom cnyvyae yqyacTKOM KPUTUYECKOWN Harpysku,
KaK NpaBusio, ABNSETCA HWXHWUIF OTPE30K CTOWKN MeXAy y3namu KpenjeHus 3/IieMeHTOB PackOCHO CUCTEMBI.
Mpu HepaBHOM pacCTOSIHUM MeXAy y3namu KpenneHus 3/1eMeHTOB PacKoCHOl cucTeMbl He06X04MMO pac-
CMOTpeTb Apyrne yyacTKu.

MpumeyaHne — [ins onpefeneHns pacyeTHbIX U3rMbatoLLMX MOMEHTOB NPOBOAWTL CTaTUYeCKuli pacyeT Bcel
CTOlKM Heob6s3aTesIbHO. [JOCTaTOuHO PacCMOTPETb NOMOXMTENbHBIA U OTpULATENbHbIA U3rMGaoLLMe MOMEHTbI C UHTEH-
CMBHOCTBLO Qph 7/6;

b) cepefunHa nponeTa 6ankn B rOpM3OHTANIbHON NAOCKOCTU B LieN1AX MakCMMasibHOTO yBe/IMYEeHUs U3-
rnbarolero MOMeHTa OTHOCUTENbHO ocn Z [laHHblil ciyyail He TpebyeTcs BkIOYaTb B 06LWMI CTATUYECKNIA
pacyeT, HO O/XHA Yy4uTbiBaTbCA Harpyska, pasHas 0.50p/], npunoxeHHas K HeliTpanbHO ocn ofHON (PPOH-
TanbHOIA) 6anku B ropu3oHTaNbHOI NA0CKOCTU. flonyckaeTcs He yunTbiBaTb B3auMoaeiicTBMe C BepTUKabHOA
Harpyskoii, Bbi3biBatoweii Opll
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Ecnm KOHCTPyKLMA cTennaxa nogpasymMeBaeT, YTO rpy3bl Npu pasMeLlLeHun 3akaTbiBalTCA B SUelky
XpaHeHus, To Harpy3sku Oph. Bo3HMKalLWwMe B npoLecce Takoli 3arpy3sku, 4OMKHbI GbiTb ONpefesneHbl U yYTeHbl
B pacuyeTtax.

6.3.5 Bo3aeiicTBua o60pyA0OBaHMA, ONMpaloLW,erocs Ha KOHCTPYKL MO cTennaxen

Y cTennaxei, 06CnyX1MBaeMblX CTENMAXHbIMU KpaHaMu-lTabenepamMmu. BEpOATHOCTb TOro, YTO BCe Kpa-
Hbl OAHOBPEMEHHO CO34aAyT rOPU30HTa/IbHblIe Harpy3kn B O4HOM Hanpas/ieHUW W MOMOXEHUW B CTennaxe,
CHMXaeTcsa No Mepe yBeNIMYEHNS KOSIMYeCcTBa CTe/NNTaXHbIX KpaHoB-lWTabenepos. Takum o6pa3om, ecam pambl
coefjMHeHbl CBA3SIMW Haj pabouMMun Kopuaopamu, ropusoHTanbHoe ycunve Qh, Ha ypoBHe HanpaBsioLLero
penbca AO0/KHO NpeAcTaBsATbL CO60i 3HaYeHne, ykasaHHoe B Tabnvue 1.

Ta6nnua 1— O6Liee ropu3oHTaNIbHOE BO3AeiCTBME HA YPOBHE HANPaBsIoOWEro pesbea

KonmuecTBo KpaHoB-LUTaGe1epoB

1Wm2 ZOh
3 0.851 O,
4 0.701 O
rs 306

MpumevyaHne — Oh— MakcumasbHas 60koBast (B /-HanpaB/ieHUMN) Harpy3ka OT KpaHa Ha KOHCTPYKLMK CTen-
Naxa yepes HanpasNALWMI penbe, ykasblBaeTcsa NpeanpuaTMeM-n3rotoentenem kpaHa nnmbo onpeaenseTcs B COOTBET-
ctBum ¢ FOCT 28766. Oh, — cHmkeHHas cymma yeunuii IO h. Bo3gelicTByIOLWMX Ha KOHCTPYKLMIO CTefnaxa vepes Bepx-
HWe Hanpas/soLLMe PenbCbl KPAaHOB, KOTOPble COEAMNHEHbI C 3/1IEMEHTamMU, 06beAUHSAIOLLMMY BCE pambl (CM. PUCYHOK 12).

Qh, t

PurcyHoK 12 — Fopu3oHTasIbHble Harpy3ku 0T 060pyA0BaHUS, ONMPAIOLLErOCA Ha KOHCTPYKLUIO CTeNNaxke.

3HayeHus, ykasaHHble B Tabnnye 1. He MOryT 6biTb NCNObL30BaHbI B Cllyyae onpeAeseHns ropu3oHTaslb-
HOl Harpysku Qh, kak pesynbTaTa NpUNOXeHUs OLHOCTOPOHHER HECUMMETPUYHON Harpy3ku K penbcy KpaHa.

Qh,ouernBaeTcsa AnA Hanbosnee He61aroNPUSATHOrO PacnoNIOXKEHNA CTeNNaXHbIX KpaHOB-LLTabenepos.
Mpy 3TOM OHa MOXeT 6biTb pacnpefesnieHa Ha HECKO/IbKO pam B X-HanpaB/eHUN Npu MOMOLLW FOPU30HTa b-
HbIX KPECTOBbIX PACKOCOB XECTKOCTHU.

lFopn3oHTanbHasa Harpyska oT 060pyAOBaHMSA, OMMpPaloLerocs Ha KOHCTPYKLMIO cTennaxei, AO/KHA
paccmaTpuBaTbCsl B COUYETaHNM C TOPU3OHTAsIbHOW HArpy3Kkoii npu pasmelyeHnmn, eciv npu aTom dhopmupyeTcs
Hanbosnee He6NaronpPUATHbI BapuaHT HarpyXeHus.

Ecnu cTennaxHble KpaHbl-lWTabenepbl paboTaloT 3a npejenamu KOHCTPYKLUN CTennaxa uam Ha KpuBo-
NNHEWHbIX yyacTkax nyTu, TO NpeanpuaTue-nponsBoauTeNlb AO/KHO NPefoCcTaBUTb faHHble OTHOCUTENIbHO
rOpU30HTa/IbHbIX HArpy30K, BO3AECTBYIOLWMNX HA KOHCTPYKLUIO CTennaxa.

Mpn ncnonb3oBaHUM aBTOMATU3NPOBAHHOrO MNOABbEMHO-TPAHCNOPTHOro ob6opyaoBaHWA Heo6XxoaMMOo
yunTbiBaTb CAyyaliHble BO3[eNCTBUSA, ABAAOLWMEC pe3ybTaTOM U3MEHEHNs1 KpaHOM paboyero kopugopa Ha
pacueTHOI ckOpoCTHU.
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Heob6xoAnMO yunTbiBaTh Cry4aliHble yAapHble yCunusa B X-HanpaBieHuu, BO3HUKallWne B pesynbTaTe
yAapa cTennaxHoro kpaHa-wrabenepa o 6ydepHblii ynop, yCTaHOBNEHHbIN Ha CTeNaxe Unm Ha camoM KpaHe.

6.3.6 Harpy3km Ha nepekpblTusa (MONbl) N NeWwexoaHble 4OPOXKN

Haunbonee kputuueckme u3 ykasaHHbIX HUXE pacnpefesieHHblX Uan coCpefoTOUYEeHHbIX Harpy3ok Heob-
XO0A4MMO UCNOMb30BaTb NPU pacyeTe NepekpbITUA (NOM0B) N NeLeXo4HbIX AOPOXEK.

a) Ha nepekpbiTus (Nonbl) M NewWexofHble 4OPOXKN, NpeAHa3HauYeHHble TO/IbKO A8 NPOoXo4a, LWNPUHONA
He 6onee 1.2 m:

q = 2.5 kH/M2 (pacnpegeneHHasn Harpyska);

O, =2.0 kH (cocpepoToyeHHasa Harpyska, npuaoxeHHas Ha ksagpat 50 * 50 mm).

BbiweyKka3aHHble Harpysku npegcraBnsaloTcs co60i pacyeTHy Harpysky Ha nw60li M3 NnponeTos Ans
pacyeTa 6anoK v CTOEK.

CpefHasa Harpyska Ha nepekpbiTva (MO/bl) U NelwexoAHble JOPOXKM WNPUHOW He 6onee 1,2 M. npegHa-
3HaYeHHble TOMbKO AN1A NPoXoAa, MOXeT 6blTb CHUXEeHa [0

g = 1.0 kH/M2 ana npoBepku 06 e YyCTONUMBOCTH.

b) Ha nepekpbiTvs (MoNbl) U NewexoHble JOPOXKKU, wupe 1.2 M U nNpefHasHavyeHHble 471 XpaHeHus
NN npoesga Tenexek, pacnpefeneHHy, cocpefoTOYeHHYO Harpysky M nnaowagb ee NpuaoxeHna Heobxo-
AVUMO BblOMpaTb B COOTBETCTBUM C TEXHUYECKUM 3aJaHMeM Ha pacyerT.

¢) Ha nectHuubl WWpKHOI MeHee 1,2 m:

q - 3.0 kH/M2 (pacnpegeneHHas Harpyska),

Q, = 3,0 kH (cocpegoToyeHHasa Harpyska, npuaoxeHHas Ha ksagpat 100 * 100 mm).

Ha necTHuubl WnpuHoi 6onee 1,2 m;

q- 3.5 kH/M2 (pacnpegeneHHas Harpyska),

O, = 3.0 kH (cocpepoToyeHHasa Harpyska, npuaoxeHHas Ha ksagpat 100 * 100 mwm).

d) Ha yuacTkax, rge ABumxylieeca o6opygoBaHue okasblBaeT AMHaMu4yeckme BO34eliCTBUA Ha KOHCTPYK-
LU0, AaHHble BO34eiCTBMA HEeo6XOAMMO yuuTbiBaTb Kak KBasucTaTUyeckue C COOTBETCTBYHLWMM Koaddu-
LuueHToM Harpysku ([4]. n. 6.3). B uensx onpegenennsa pasnuuuii mexgy 3 eKTUBHbIMU BepTUKaIbHbIMMN
Harpyskamu oT Kosiec pasHblX TUNOB 060pyA0BaHUA COOTBETCTBYIOLWME CTaTUYECKMEe YCUINA YMHOXATCA Ha
cnegywumne guHammyeckne KoauUneHTbl:

1) Tenexka, ynpasnsiemas psafoM uayluum onepatopom, CO CKOPOCTbIO HuMxe 5 km/y — 1.2;

2) Tenexka, ynpaBnsemasi onepatopomM, CO CKOPOCTb Huxe 7,5 km/y — 1.4;

3) Tenexka, ynpasnsemas onepatopoM, CO CKOPOCTbI Huxe 10 km/y — 2.0.

Mpu NnpoBefeHMN pacyeToB cOCPeAO0TOYEHHYI0 Harpy3Kky npuknagbiBaloT B Hanbonee He61aronpuaTHOM
mecTe.

[Ana paHHOro NyHKTa Harpyskm no 6.3.6a — 6.3.6¢ He paccmaTpuBaloTCA.

HeobxogumMo paccmaTpuBaTbh BO3AENCTBUA FOPU3OHTA IbHBIX CU. BO3HMKAIOLLMX NPU ABUXEHUN 060-
pyAo0BaHMA Mo NepekpbITUSAM (Nonam), U UX BOCNPUSATME KOHCTPYKLMENR cTennaxei.

Ecnn Harpysku, BO3HUMKalLWMe 0T XPaHWMbIX TPy30B AW CaMO KOHCTPYKUUW U BOCNPUHMMAEMbIe MOo-
NIOM. MpeBbIWAT YCTAHOB/IEHHbIE 3HAYEHUS, HEOOX0AMMO UCNOMb30BaTh (hakTuyecky Harpysky. Ocoboe
BHUMaHWE [O/IKHO 6bITb YAeNeHO COCPeOTOYEHHbIM Harpy3kam OT CTOEK.

MpumeuyaHne 1— Mpyu HEOGXOAUMOCTM AOMYCKAETCA UCMOMb30BaTL NapameTpbl Harpy3oK B COOTBECTCTBUM C
CIM.20.13330.

MpumeyaHne 2 — 3HayeHus, NpuBeaeHHble B 6.3.6. HEO6X0AMMO paccMaTpuBaTh Kak MUHUMasIbHbIE.

MpumeuvaHne 3 — o TpebOBaHMIO 3aKa3umka 3HaYEHNS Harpy30K MOryT OT/IMYATLCS OT BbllleyKa3aHHbIX.

6.3.7 Bo3geiicTBuA BCnefCcTBME MOHTaXHbIX pa6boT
Ha yuacTkax, rge npou3BOACTBO MOHTaXHbIX paboT npejnonaraetr WCNOSb30BaHWE MOHTaXHUKaMu
CTPaxoBOYHbIX PEMHEN, cnefyeT NPOBEPSATb MPOYHOCTb TOUEK KPEMIEHNA CTPaXOBOUYHbIX PEMHEN.

6.4 CnyualiHble Harpysku (yaapHble Bo3aeicTens)

6.4.1 OCHOBHblIEe NOJIOXEHMNSA

MepemeHHble Harpyskn n Harpysku npu pasMmelleHun, ykasaHHole B 6.3. yunTbiBalOT yAapbl, BO3HMKA-
IolWKne B Npouecce HOpMasbHONM akcnayaTauuu ctennaxeii. Mpu pacyetax KOHCTPYKLUW cTennaxein Heo6-
XOA4MMO Yy4nUTbiBaTb YC/I0OBMA 3KCnayaTauum n Bo3aelicTBMA, NPU KOTOPbIX BO3HMKAIOT 0cobble BMbpaunn nam
AVNHaMUYyecKne Harpysku.

MpepoTBpalwatbh NOBPEXAEHUA CTOEK CTENNaXeN WwWTabenmpywen TeEXHUKON NM60 4pyTruM ABUXYLLUM-
cs o6opygoBaHueM Heo6xoAMMO NyTem Hagnexaliero obyyeHma soautTenein n cobniofeHns nmun gelicTeyio-
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LWKUX HOPM NO OXpaHe Tpyaa. Huxe npeacTaBfeHbl MUHUMaAbHbIE TPE6OBaHMS K 3aLLMTe CTOEK, PACMO/IOXKEH-
HbIX Ha NepecevyeHnn paboyumx KOPUAOPOB N NOMEpPeUHbIX NPOe30B.

a) 3aluTHoe 060pyaoBaHNe BbICOTON He MeHee 400 MM cnegyeT ycTaHaBNMBaTb Ha TOPLEBbIE pambl
psifoB cTennaxei BAoab ocn / (BO BCIO LWMPUHY pambl).

b) Heobxoaumo ycTaHaBnMBaTb 3alUTy CTOEK Ha Te CTOWMKM, KOTOPble pacnosioXeHbl Ha BCex nepece-
YeHNAX NonepeyHbIX Npoe3foB n paboynx KOpuaopos.

c) 3awuTta cTolikM AOMKHA 6blTb paccymTaHa A5 NOIMOWEHUA 3HEPrMM MUHUMaNbHON BeNUYMHON
400 O B Nto60M HanpaBneHWU 1 Ha No60oi BbicoTe Mexay 100 n 400 mm.

d) 3awwuTy cTolikM cnedyeT ycTaHaBAMBaTb TakMM 06pa3oMm, UTO6bl 3Heprusa yaapa He nepegasanach CTOWKe.

e) 3alwunTHoe obopyAoBaHue cTensaxa MoXeT 6biTb pacCinTaHO TeoOpeTUYeCcKkn Uan aKcnepumeHTanb-
HO. DKCNEPUMEHT A0/DKEH MOoAenMpoBaTb Heobxoammoe noraouieHne aHeprum B 400 Ox.

MpumeyvaHne 1— 3awyTa Apyrrx CTOEK cTesnnaxa (He yrnoBbix) B X-HanpasneHun ycTaHaBMBaeTCs Ha yc-
MOTPEHWe 3KCNNyaTupyloLLei opraHmsaumm.

MpumeuvaHne 2 — 3awpuTHoe o60pya0BaHME /18 CTENNaXa, 06CNYKMBAEMOro aBTOMATUYECKUM NOALEMHO-
TPaHCMOPTHLIM 060PYAOBaHNEM, HEO6S3aTE/BHO.

MpuMeyaHune 3— BkauecTBe allbTEpPHATMBbI 3aALMTHOMY 060PY0BaHNI0 KOHCTPYKLMSI CTeNNaXa MOXET ObITb
paccumTaHa ¢ y4eToM NPUMEHEHUS C/IHOHHOW HUXKHEN YacTu CTOKM.

MpumeuvaHne 4 — [lepemeHHble BO3AeCTBISA OT LUTAbENMPYIOLLEN TEXHVKK yKa3aHbl B [5). 3Tn Bo3aeiicTua
MOTyT He NPUMEHNATLCA K WTabenupytoleln TexHnke, paboTatoleli B cootseTcTBumn ¢ FOCT P 55525.

6.4.2 CnyuvaliHble BO34€eNCTBMUA B BEPTUKA/IbHOM HanpaB/ieHUN

DNEeMEeHTbl KOHCTPYKLUKN CTennaxa fo/MHkHbl o6ecneynBaTb BO3MOXHOCTb MOT/I0WEHNA HUXKEYKa3aHHbIX
cnyuvaliHblx BO3aelicTBuiA Apy BAOb OCU Z. NPUKNAAbIBAEMbIX CHU3Y.

Mpu NPUNOXEHNN AAHHOTO YCUIUA Ha KOoHel 6anku JOo/KHO 6biTb 06ecnevyeHo npefoTBpalleHne Bbl-
Xo[a 13 3auenneHuns KpoHwTeliHa 6ankv 1 cToliku cTennaxa. [laHHble cnyyaliHble BO3[eiNCcTBNA criefyeT pac-
cmaTtpuBaTh € KO3(hhULMeHTOM Harpysku yA cornacHo 7.4:

a) npu pasmelleHun TOBapOB C MOMOLLbIO WTabenupyoLlein TEXHUKM C onepaTopoM:

Iv=5.0 kH;

[T npn ncnonb3oBaHMn aBTOMATU3NPOBAHHOIO 060pYy40BaHNA:

A

HO Apvr 0.25 kH.

n Apv * 5.0 kH,

rae On— Bec WTYYHOrOo rpysa.

dneMeHTbl, NpefoTBpalalle BbIXo4 U3 3auenneHns KpoHwTelHa 6ankm u CTOWKM cTennaxa npu
NPUNOXEHUN Harpy3Kn CHU3Y, AO/MKHbI OblTb paccymMTaHbl UM UCNbITaHbl B COOTBETCTBUM C A.2.6.

6.4.3 CnyualiHble TOPU30OHTas/IbHble BO34ECTBUSA

CnyvyaliHble neperpyskv B ropu3oHTa/ibHOM HanpaB/ieHUM HeOoBXOAMMO y4YuTbiBaTb CraedylowumM 06-
pasom.

a) npv pasmelleHnn TOBapOB C MOMOLbI0 WTabenvpyloLlein TEXHNKN, NpeAHa3HaYeHHON A5 LWNPOKO-
NPOXOAHbIX CUCTEM XPaHEHUSA:

oT nona A0 400 MM NO BbICOTE CTONKM CO CTOPOHbI Npoxoja:

Apl= 2.5 kH OT )pOHTaNIbHOI YacTu CTOWKN B /-HanpaBieHUn;

Aph = 1.25 kH B X-HanpasneHuu.

[laHHble Harpysku gonyckaeTcs paccmaTpuBaTb Kak BO3HMUKalLWw e He3aBucMmo. [lonyckaeTca oTXo4uUTb
0T Tpe6oBaHuii [5] B oTHOWeEHUN WTabenmpyloLeid TeXHUKA, ecnin yC/IoBUA JKCnayaTauun onpasibiBaloT Ta-
Koe oTxoxgaeHue (cm. FOCT P 55525).

MpumeuyaHne — ONUCaHHOE CNyvaiiHoe BO3AeWCTBUE MOXET BOCMPUHUMATLCS NGO Camoli CTOViKOIA, M60
MOXET NOTPE60BaTLCS YCUEHME UK 3alMTHOE 060pYyA0BaHNe KaK/4oi CTOMKY:

b) Npu pasMelieHUn rPy30B C NOMOLLbIO aBTOMaTU3NPOBAHHOrO 060pyAOBaHUsA (Hanpumep, KpaHbl-
wrabenepbl) unu WwWtabenupytowen TeEXHNKA, NnpegHa3HavYeHHON ANA Y3KOMPOXOAHbIX CUCTEM XPaHEHUS:
Aph=0.5 kH B X- unu /-HanpaBneHun (cnyyaliHoe BO3AencTBME).

MpumedyaHne — 3agaHHOE 3HaYeHWe A N MOXKET 0Ka3aTbCs HEKOPPEKTHLIM A1t OnpeaenieHHbIX TUMoB Nogb-
€MHO-TPaHCMNOPTHOro 060pyA0BaHNs U Tpe6oBaTL NPOBEPKM 1 NOATBEPXAEHUS (HANpPUMEP, NPY HEMCTIPABHOCTSX Harpys-
Ka MOXET YBENNUMTLCA A0 CpabaTbiBaHNs NPefoXpPaHUTE IbHOO YCTPORCTEA).
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6.5 BeTpoBble Harpysku

B cnyyae Heo6X0AMMOCTN BETPOBbIE HArPy3kun onpeAensatoTcs B COOTBETCTBUM C AeiicTByownmn B Poc-
cuiickoin Pefepalm HOPpMaTUBHBIMU JOKYMEHTaMK.

6.6 CHeroBsble Harpysku

B cnyyae Heo6Xxo4MMOCTN CHeroBble Harpy3ku onpefesnaTCcs B COOTBETCTBUM C JelicTBylowWwmummn B Poc-
cuiickoin Pefepalm HOPpMaTUBHBIMU JOKYMEHTaMK.

6.7 Celicmunueckne Harpyskmu

B cnyyae Heo6X0gMMOCTW CeiCMUYECKME HArpy3KW ONpeAensiloTCcsl B COOTBETCTBUM C A eCTBYOLWUMY B
Poccuiickoit ®degepaynn HOPMaTUBHLIMU AOKYMEHTAMMU.

7 KoachdmumeHTbI 1 NpaBuia coueTaHUsl Harpy3oK

7.1 OCHOBHble NOMIOXEHNS

Mpn pacuyeTax Bec rpy3oB 1 06LiMe 0COGEHHOCTU CTENNaxa LO/IKHbl BMECTE COCTaBMSATb €4WHOE BO3-
felicTBrne. Harpysku npu pasmelleHnn okasbiBaloT OTAE/bHOe Bo3felicTBue.

O6uime 0COBEHHOCTU 1 HArpy3ku Npu pasmeleHnn cnefyet CyMMUpPOBaTh 04HOBPEMEHHO B O4HOM
HanpaBneHun. CoyeTaHne 0CO6EHHOCTElW WAKM HArpy3oK Npu pasMel,eHny B OAHOM HanpaB/eHUU € 0COo-
GEHHOCTAMW WU Harpyskamu npu pasmelleHun B PYroM OpTOrOHa/bHOM HanpaB/ieHUW He paccMaTpu-
BaeTcs.

7.2 CoyeTaHue BO3AeWCTBUA ANS NpefesibHOT0 COCTOAHUSA N0 Hecyl e cnoco6HOCTH

CouyeTaHune pacyeTHbIX 3HaYeHwui AOJ/HKHO NpoxoAnTb No npasusiam, NpuBefeHHbIM HUXe, HE3aBUCUMO
OT TOro, Kakoe 13 HMUx obecneymBaeT 60/blUee 3HAYEHUE:!
- CYy4yeToOM TO/IbKO Hanbonee Heﬁl’lal’Ol’IleﬂTHOI'O HENOCTOAHHOTIO BOS,D,eVICTBVIHZ

1><A+r<A.: (6)

- C y4yeTOM BCex HebnaronpmATHbIX HENOCTOSAHHbIX BO3ABVICTBVIVI, KOTOpbIe MOTyT I'IpOVI3Ol7ITVI ogHoBpe-
MEHHO:

2pA +0,9£¥A vy, @]
o Al
pacueT ana crny4daliHoli Harpysku.
+%*i>aA,+1>A* (8)
roe
Ga — XxapakTepHble 3Ha4YeHWs MOCTOSAHHbIX Harpy3ok (COGCTBEHHOro Beca KOHCTPYKLUWW, BKIOYas MoCTo-
SIHHbIE Harpysku);

O., — 3HauyeHue OJHOI U3 NepeMeHHbIX Harpysok;
OK — 3HayeHue Tekylleii NnepeMeHHOl Harpysku:
AK — 3HauyeHue cnyuvaliHoli Harpysku;
yG — KO3(h(PULUMEHT HALEXHOCTU AJ1A MOCTOSIHHbIX Harpy3ok;
y0 — KO3(h(pULMEHT HALEXHOCTUN A/1A NepeMeHHbIX Harpy3ok:
yl  — Ko3(hPULMEHT HALEXHOCTU AN CAyYalHbIX Harpy3ok.

7.3 CoyeTaHue BO3feiiCTBUIi ANSA NpefebHOr0 COCTOSHUSA

no akcnayaTtaunoHHOW NPUTOAHOCTM

CoyeTaHne pacyeTHbIX 3HAYEeHWi JOKHO NPOXOAUTbL C UCMONb30BaHNEM KO3((PULMEHTOB coueTaHns
®0 B cooTBETCTBUYM C yKasaHuamu [1]. 4na ppoHTanbHbIX CTe/Taxeid MOXHO CNOMb30BaTh YNPOLLEHHbIE Npa-
BWMa coyeTaHusa, npusefeHHble B hopmynax (6), (7) n (8). He3aBUCMMO OT TOrO, Kakoe M3 HUX obecneunsaet
60/bllee 3HaYeHue:

- Cy4YeTOM TOJ/IbKO Hanbonee He6NaroNPUATHOTO HEMOCTOSIHHOTO BO3AENCTBUS:

1>eG*+ToQu> (©)]
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- Cy4yeTOM BCEX HEe61aronpuATHbIX HEMOCTOAHHbIX BO3A4ENCTBUIA:

1raC,+0.9TcX 0«,- (+0)
1

Harpysku npu pasMeleHnn He yunTbiBaloT B NPeae/ibHOM COCTOAHWM IKCMAyaTalMoOHHON NPUrog4HOCTY.

MpumeuvaHune 1— MNpu pacyeTe BbIGUPAIOT MaKCMMasIbHbIA BEC rpy30B. Heobxoaumo onpeaennTb pacyeTHoe
3HAYEHWe Harpy3ku Ha sveiiky (UM Ha pamy, WM Ha CEeKLMIO XpaHEeHWs1), NpeBbILUEeHVe KOTOPOro He AonyckaeTcs (CM.
FOCT P 55525). Mockosbky He BCe pa3Mellaemble rpy3sbl UMET MakCUMasibHbIl Bec. KOadhthMLUMEHT coveTaHus nepe-
MEHHbIX Harpy3oK MOXeT NPUHUMaTLCA pasHbiM 0.9.

MpumeyaHne 2— [NA TUNUYHBIX ClyYaeB NPUHATO, YTO BO3AENCTBMNE OT XPaHUMbIX FPy30B BMECTe C 06LLMMU
0COGEHHOCTAMM NMpeAcTaBnseT coboit Bo3aeincTane ¢ HanbosbLUnM 3dhchekTom.

7.4 KoathduumeHTbl HaAeXHOCTU NO Harpyske

KoadhpmumeHTbl HafeXxHoCTW Mo Harpyske y, npuBefeHbl B Tabnuue 2.

Tabnunuya 2— KoathdmumeHTbl HageXHOCTN MO Harpyske y,

B Harpy3It MpepernsHoe cocTosHVe MpepernsHoe coctosHe
py3 MO HECYLLIEN CrIOCOBHOCTH MO 3KCTUTyaTaLvOHHOV MPUroAHOCTY

MocTosiHHas Harpy3ka yG
- C HebnaronpuATHbIM adhchekTom. 1.3 1.0
- € 6naronpusaTHbIM 3dhekTom 10 10
MepemeHHasn Harpyska yo
- BEC rpy3os; 14 1.0
- BEC Ipy30B B CUCTEMAX C MUCMNOJIb30BaHNEM 1,4 nim 1.3 1.0
CTENNaKHOTo KpaHa-LwTabenepa; (cm. MpumevaHve 1)
- Harpyska npu pasmeLieHuu, 14 1.0
- NPOYMB BPEMEHHbIE Harpy3ku 15 1.0
CnyyaiiHan Harpyska

Ta 1.0 —

Tga 10 -

lop 1.0 _

MpumeyaHne 1— lMpuK MCNONL30BAHUM CUCTEMBI XPAHEHUSI CO CTETAXHBIMU KpaHaMu-LuTabenepamu, BK/IO-
yaroLei KOHTPOsIb pasmeLLaeMbixX rpy30B Mo Becy, Ko3hMUMEHT 3anaca no Harpy3ke MoXeT GbiTb MOHWKeH ¢ 1,4 fo 1,3.

MpumeyaHue 2— CraTucTuyeckasi HEONPeAENEHHOCTb B OTHOLLEHUM BEMIMUYUHBI MACChl FPY30B 3HAUNTENBHO
HWXe TOIA. KOTopasi yCTaHOB/EHA A/151 YCIOBHbIX HEMOCTOSIHHBLIX BO3AEMCTBUI NPy CTPOUTENLCTBE 34aHus (BETep, CHEr, Ha-
rpy3ka Ha non v np). MoM1Mo BCero Npoyero, aKCyaTupytoLLas opraHm3aLmsi 06ecneymBaeT BbICOKWIA YPOBEHb KOHTPOSS
3a onepaumsamMu cuctembl. CnefoBaTtesnbHO, CTeNNaK MMeeT KOaMULMEHT 3anaca Mo Harpyske NPOMEXYTOUHbIA Mexay
3HAYEHVEM [/151 MPOYUX BPEMEHHbIX HArpy30K 1 MOCTOSIHHbIX Harpy3okK.

[naBHas HeonpeaeneHHOCTb B XapaKTepucTukax, CBA3aHHbIX C Harpy3koil (YpoHTaNbHOrO cTenfaxa,
COCTOUT BO B3aMMOZeNcTBUU cO WTabenupywlleii TexHUkoll. CunTaeTcs, YTo AaHHble BO3AENCTBMSA BXOAAT B
cryyaiiHble Harpy3ku n Harpysku npu pasmeLLeHnmn, KoTopble obecrneynBalT Hanbonee BePOATHBIV pesynbTaT

npasubHbIX cnocoboB npoussoAcTea paboT (cMm. 6.3).

7.5 KoadhduumeHTbl HafeXHOCTU No maTepuany
KoadhpmuymeHTbl HafeXHOCTW No maTepuany ym A/t NPOBEPKN NpefesibHOro COCTOAHNS Hecyllei cno-
COBHOCTM 1 NpefenbHOro COCTOAHUA 3KCnayaTalMoHHOW NPUrogqHoCTN npuBefeHsl B Tabnuue 3.

Ta6nuua 3— KoadhdmumeHTbl HageXHOCTU No MaTepuany yu

oathah MpenensHoe cocTosHne MpepensHoe cocTosHvie
K HVIEHT HRAEKHOCTV 1O MaTepuany HecyLLeii crocobHOCTH 3KCTUTyaTaLOHHON MPUroAHOCTY

KoathhUMEHT HAAEXHOCTU MO MaTepuany

rnonepeuHbIX ceueHunit 1,05 1.05
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OKOH4aHve Tabnmupl 3

MpepenbHoe cocTosiHWe MpepensHoe cocTosHKe
KoathchnuymneHT HagexHocTu no matepuany o o
Hecyuen cnoco6HoOCTU aKcnnyataynoHHOM NpUrogHocTn
KoadhthmupmeHT HagexHocT! no marepuany 1.25 10

coeavHEeHNI

KoadhhmumMeHT HaleXXHOCTM No MaTepuasny

COeAVHEHW, nognexawyx UCnbITaHNSM 11 10
N KOHTPO/IO KayecTBa (Hampumep, KpoH- g

LITENHbI 6aN0K), CM. B NPUMNOXEHUN A

7.6 YCTOAUYNBOCTb NPOTUB ONPOKNAbIBAHUSA

Ncnonb3ys ko3 UUNEHT Harpy3ku, COOTBETCTBYHOLLMI NpefebHOMY COCTOSIHUIO HecyLeil cnoco6Ho-
CTU. HEO6XOAMMO NMPOBEPUTh, UTO HE3arpyXeHHblii CTeNnax ycToiune npu NpuaIoXKeHUN eAUHNYHOR ropuU30oH-
TanbHOW Harpysku B Hanbonee He6naronpusTHOM MecTe.

YCTOWUMBOCTb cTENaxa Npu npunoxeHnn QphposxHa 6biTb o6ecnevyeHa cO6CTBEHHbIM BECOM U Kpe-
nAeHneM K nosny.

Y Kaxfoil cToliku cTennaxa noAnATHUKA AO/KHbI 6biTb YCTAHOB/EHbI MO MNPSIMbIM YI/IOM K CTOMKaM.
3a30p Mexay noanATHUKOM U NOJIOM AO0J/DKEH 6bITb yCTpaHeH npun nomMoLwmn perysimpoBOYHbIX NAaCTUH NN
LPYTUMU BbipaBHUBAWLWMMU MaTepuanamu (no corfacoBaHuio ¢ Npou3BoauTesieM) No Bcel nnowann nog-
NATHMKA.

He ponyckaeTcsi cMeLLeHe PerysinpoBOYHbIX NIACTUH OTHOCUTENbHO NOANSTHMKA.

Perynmposowble NNacCTUHbI OOJ/DKHbI OblTb U3rOTOBMEHbI TAKUM 06pa30|v|, YT06bl OHW HE UMENIN BO3MOX-
HOCTW CMELLEHNS OTHOCUTE/IbHO NOANATHUKA NPY 3KCNayaTauuu.

BbicoTa nakeTa pery/iimpoBOYHbIX NIACTUH HE JO/IXHA NPeBbIllaTh Lara nepecTaHoBKU Gasok.

7.7 KpenneHue ctennaxeit K CTPOUTENbHLIM KOHCTPYKLUAM

Kpennenwne cTennaxein k CTPOUTENIbHbIM KOHCTPYKUNAM HE pekoMeHayeTcA.

8 Cranb

8.1 OCHOBHble NOJIOXEHNA

8.1.1 NpeaBapuTenbHble CBEAEHUSA

HoMnHanbHble 3Ha4YeHWs CBONCTB MaTepuana, npegcTaBfeHHble B aHHOM pasfene, A0/XKHbl OblTb
NPUHATHI KaK HA60pP NapameTpoB, MPUHUMAEMbIX MPU MPOEKTHbIX pacyeTax ANA NPOW3BOACTBA CTe/axel.
CTanu Ao/KHbl GblITb NPUTOAHBLIMK ANST XONOLHOTO hOpMOBaHUA, CBApKW W rafibBaHu3auuy no Heo6xoau-
MOCTH.

CTanu, ykasaHHble B cooTBeTcTBuM C (2) (Tabnuua 3.1) n (3] (tabnuua 3.1a. Tabnuua 3.1b), cBolicTBa
KOTOPbIX COOTBETCTBYIOT YKa3aHHbIM CTaHAapTam, y0B/1eTBOPAIOT TpeboBaHNAM HacToALWero pasgena.

MpumeuyaHne — [onyckaeTca MCNofib30BaTb CTa/IM C rapaHTUPOBaHHbIM NPeAesioM TEKyYecTW He Huxe
196 MMa.

Mpoune cTanu MoryT 6bITb UCNOb30BaHbI NPU YC0BUU, UTO:

a) MX CBOICTBa MO MeHblUEel Mepe 3KBMBAMIEHTHbI CTaNAM, CTaHAAPThl 418 KOTOPbIX NepeyuncneHsbl B (2)
(tabnuua 3.1) n (3] (tabnuua 3.1);

b) ecnu cTanb NpefHasHayeHa 415 X0N04HOT0 (hOPMOBaHUs, TO OHA A0JIXXHA YA0B/eTBOPSTL TpeboBa-
HUSIM UCMbITAHWSA Ha U3TM6G B COOTBETCTBMM C NpUMoxeHnem A.1.2 1 COOTHOLIEHNE BPEMEHHOTO COMPOTHBIE-
HUA K Npejeny TeKyyecTu 3Tol cTanun fO/XHO yA0BNETBOPATL cooTHOoWweHuto tjfyr 1.05.
rae Y, fu— npepen TekyyecTu v BpeMeHHOe CONPOTUB/IEHUE MaTepuana.

MpumeyaHne 1— MuHMManbLHoe COOTHOLLEHME, NpeacTasneHHoe B 8.1.1, oTanyaeTca oT npeAcTaB/eHHOro
B [2]. HO 3TO AONYCTUMO 19 PacyeTOB KOHCTPYKLWIA CTennaxei.

MpumMmeuyaHne 2— CM. NpuiokeHne D OTHOCUTE/NBHO UCCIEA0BAHMIA MO UCMO/b30BaHNI0 MaTEPUasIOB C 6/I13-
KM COOTHOLLEHVEM Mexay W u (y.
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8.1.2 CBoiicTBa MaTtepunana

HomuHanbHble 3Ha4YeHns npegena TekyyecTu fy 1 BpeMeHHOro conpoTusneHuns fu 4omkHbl 6bITb NONY-
YeHbl nyTem:

a) NpuHATUA 3HaveHuit fy = Rehu fa = Rir. HenocpeACTBEHHO M3 COOTBETCTBYIOLWEro cCTaHAapTa Ha npo-
AYKLMIO;

b) MCNONb30BaHMA YyNpoLWeHns, npuBegeHHoro B 8.1.5;

C) UCNO/b30BaHUA pexuma nNpoBepkn, ykazaHHoro s 8.1.4.

8.1.3 PacyeTHble 3HayeHUa napameTposB mMaTepuana (obume mexaHmyeckne CBocTBa)

Cnepyet yunTbiBaTb creaylolme cBoNCTBa CTanu Npu pacyerax:

a) mogynb ynpyroctm  E =210 000 H/mm2;

b) mMoaynb caBura G = 012(1 #n)), H/mm2;

c) koadpchuumeHT nonepeyHoit gechopmaumm (koadpuuymeHT MyaccoHa) n = 0,3;

d) KoadhpUUMEHT NUHENHOTO TeMNepaTypHOro pacwmpeHns a =12 « 10~8 npu 0 °C;

e) NAoTHOCTb p = 7850 Kkr/m3.

8.1.4 CTanun, MexaHM4yockue cCBONCTBaA KOTOPbIX HE rapaHTUpPOBaHbI

8.1.4.1 OCHOBHblEe NOIOXEHUSA

[na paHHON KaTeropuu ctanei fgonyckaeTca NpoBeAeHWe Cepumn UCNbITaHWii Ha pacTshkeHne 4Ns nog-
TBEPXAEHNA nofnexalmx NpYMeHeHnI0 B ganbHeliwem xapakTtepucTuk 1mbo Mcnosb3oBaHne MUHUMaNbHO-
ro 3HayeHusa npegena TekyyecTu.

8.1.4.2 lonoNIHNUTE IbHbIE UCMbITAHUSA CTaNN

MexaHnyeckne CBONCTBA OCHOBHbIX MaTepnanos AO/KHbI ObITb NOMyYeHbl B pe3ynbTaTe NpoBeAeHUs
UCNbITAHUI Ha pacTaXeHWe B COOTBETCTBUM C npunoxeHunem A.1.1. Pe3ynbTaTbl UCNbITAHWIA Ha pacTaxeHne
nognexar ctaTucTMyeckoMmy KOHTpos (cm. 13.3.3).

Mpu aToM 415 pyNOHOB HEO6XOAMMO NPOBECTU CleAylolime npoueaypbl:

a) NpoBecTW uUcCNblTaHue ANa onpefeneHns MUHUMAabHbIX rapaHTUPOBAHHbIX MeXaHW4YeCKUX CBONCTB
cTanu, UCnosib3yemoi B NpOnM3BOACTBE;

b) Ucnonb3oBaHWe B pacyeTax 3HayeHusa npejesna TEKy4yecTu Bbllle rapaHTUPOBAHHOIO AOJ/IKHO 6bITb
noATBEPXAEHO pe3ynbTaTamu UcnbliTaHui;

c) obpasel AOMKEH NPOLEMOHCTPMPOBATL AOCTATOYHYIO NACTUYHOCTb A4/19 XONOA4HOro hopmMoBaHus.

Matepuan gna ucnbiTaHUs BbIGUPAKOT U3 KaX 0o OPUTMHANBLHOTO Py/IoHa nocsie pas3peskn u Xono04Horo
npokara, ecnu Takosoi npoucxoguT. O6pasubl 415 UCNbITaHWI 6epyT B COOTBETCTBUM C HOPMAaTUBHOW AOKY-
MeHTaunei Ha COOTBETCTBYIOLLYIO MapKy cTanu.

PesynbTaTtbl UCMbITAHWIA C LieNiblo onpeAeneHnsa npegena TeKy4ecTu Wan BPEMEHHOro CONpoTUBEHUS
maTepuana A0/MKHbl 6bITb CTAaTUCTMYECKN 06paboTaHbl B cooTBeTCTBUM € 13.3.3. B Tex cnyvasx, Kkorga kak
MUHUMYM 100 pe3ynbTaToB UCMbITAHUA cOBMpalTCca B TeYeHne 4IMTeNIbHOro nepnoja BpeMeHu, Bce ocTasb-
Hble pe3ynbTaTtbl, NOSly4YeHHble 60nee 12 mec Ha3aj, LO/KHbI 6bITb UCKNOYEHbI U3 aHanu3a (CM. Npuaoxe-
Hue A).

Ecnun ncnbiTaHns nNo onpefeneHnio MexaHMyeckmx CBOWCTB He MPOBOANINCH, TO MPOYHOCTHbIE XapakTe-
pucTukn 6epyTtcsa B cooTBeTcTBUM € 8.1.5.

8.1.5 Ctanu, He NnoABEPrHyTble UCMbITAHUAM

Ecnu mapka ctanu He ykasaHa M OTCYTCTBYIOT pe3ynbTaTbl 3KCNepUMEeHTanbHOro onpejeneHns MexaHu-
YeCKMX CBOWNCTB, TO 3HaYeHWe npegena TekyyecTu Y npuHUMaeTcs HaMMeHbLUM U3 BO3MOXHbIX:

- ropsyekataHHble npounu — 200 H/mm2;

- npoune ctannm — 140 H/mMm2.

8.2 CpeaHunii npefen TekyyecTn npodunei

B cnyyae HeobxogumocTu cpedHwii npefen TekyyecTu fya fomkeH 6biTb onpefeneH NS 3/1€MEHTOB
KOHCTPYKLMN B COOTBETCTBUN C YKa3aHHbIM B [3].

8.3 CneumanbHbii 0T60p NPOM3BOACTBEHHOTO MaTepuana

B Tex cnyyasx, korga pynoH matepuasna crneymanbHo oTompaeTcs 415 onpeAesieHHOro NCNob30BaHus,
3a UcKnw4yeHnem matepuana gnsa UCNbITAHUNA, 1 ncnonb3dyemMasa pacyetHasa NPOYHOCTb MNpPeBbllWaeT HOMU-
HaNbHYI NPOYHOCTb AAHHOr0 MaTtepuana, MakcumasibHoe 3HavyeHue pacyeTHON MPOYHOCTU HEe AO0JIKHO npe-
BbllWwaTb 90 % 3Ha4YeHus, NPUBELEHHOrO B OTYeTe 06 MCMbITAHUN pynoHa.
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8.4 YpapHasa BSA3KOCTb

B cooTBeTCTBUM C f@HHbIM CTaH4apTOM yAapHas BA3KOCTb CTasflbHbIX /IMCTOB TO/LWMWHON MeHee 6 MM
6e3 NoKpbITUS He yuynTbiBaeTCs 418 TemnepaTyp Bbiwe muHyc 35 °C.

[Onsa He npowegwunx ucnoiTaHne crtanei (onucaHHbiX B 8.1.5) Bbllweyka3aHHbI npegen no ToNluHe
6 MM [0MKEH ObITb CHMXEH A0 2 MM.

MpumMeuaHue — [lONoONHUTENbHOE PYKOBOACTBO NO AaHHOMY BOMPOCY CM. B [6J.

8.5 lonyckn no pasmepam

[onyckn pasmepoB npoduneit n 3NeMeHTOB KOHCTPYKL MKW, a TakKe UX TOJLWMHbI AO/IXHbI COOTBETCTBO-
BaTb FOCT P 55525. a Takxe [7]. (8]. [9].

MpaBuia pacyeTa, ONMcaHHble B HACTOALEM CTaHAapTe, LO/HKHbI OrpaHUYMBaTbCA 6a30BOI TOMLLMHON
MaTepuana 6e3 NoKpbITUS tC. eCn He yKkasaHo uHoe, rae: 0.5 s tcs 8.0 MMm.

8.6 lonroBe4yHOCTb

[na obecnevyeHns [OTOBEYHOCTU KOHCTPYKLMWM NPU COOTBETCTBYIOLMX 3KCM/IyaTaLUOHHbIX YCA0BUAX
Heob6xoAUMO yyecTb cneaylouine hakTopbl Ha aTane npejBapuTelbHOro pacyera:

a) BNUSAHWE oKpyXalLlel cpesbl:

b) cTeneHb CUIOBOTO BO3AENCTBUS.

C) KOHCTPYKTMBHOE UCMOJSIHEHNE 3/1IEMEHTOB KOHCTPYKLUN N COEANHUTENbHbIX 3/IEMEHTOB;

d) BO3MOXHOCTb NPOBefEeHNA TeEXO6CNYXUBAHUA N HAHECEHNSA 3aLLUTHbLIX MOKPbLITWA.

Mpn coBMeLLEHWN pa3HbIX MaTepuasioB BBUAY KOHTaKTa C pasHOPOAHbIMW MeTasnamMu Heobxoanumo
ob6ecneynTb 3aWnTy OT KOPPO3UMK.

MpumeuyaHne — CTaHAAPTHbIE 3ALMTHBIE NOKPLITHS LO/HKHBI UMETH MO MEHbLUEN Mepe 10-NeTHUA CPOK CyX-

6bl B YC/IOBUSX CYXOro NOMELLEHUSI, HE CUNTasi NOBPEXAEHNS B pe3y/ibTaTe CTO/IKHOBEHWS UM HEMPAaBWU/LHON aKCnlyaTa-
UMM, BHELIHME UM arpeccyBHbIE YCI0BUS SKCTTyaTaLmm TpeGyIoT cneumanbHoin 06paboTkM.

9 AHaNIN3 KOHCTPYKLMK

9.1 MogenupoBaHue KOHCTPYKL MM 4N aHanu3a n pacyerta,
OCHOBHblEe JONyLLeHUs

PacueTHas Mofenb U NpUHUMaEMble AONYLLEHUS AO/DKHbI C AOCTATOYHOW TOUHOCTBIO OTpaxaTb NnoBese-
HMe KOHCTPYKLUN B COOTBETCTBYIOLEM NpeAeslbHOM COCTOSIHUM, OTpaxaTb NoBeJeHNe NonepeyHbiX CevYeHui,
3/1€MEeHTOB KOHCTPYKLMN U COeMHEHUIA pa3nYyHoro Tuna.

MeTog, Ucnosib3yeMblil A8 aHanM3a KOHCTPYKLUN, JO/IKEH COOTBETCTBOBATL NPUHATLIM B pacyeTe A0-
nyLw,eHnsaMm.

9.2 PacyeT CBOWCTB CeYeHuit

9.2.1 OCHOBHbIE MOMIOXEHUA

Mpu BbINONTHEHUW pacyYeToB c/iefyeT yTOUHATL CBOWCTBA CeYEHUI, UCNOMb3Ys MOJIOXEHUSA, chopmyn-
pOBaHHbIE HUXe.

CBoiicTBa ceveHnsa 6pyTTO ABAAIOTCA CBOWCTBaAMU CeyeHns 6e3 Kakoro-nmbo peayumpoBaHus, yUuTbl-
BaloLlero nepopayloHHble 0OTBEPCTUSA UM MECTHYI0 NOTepto ycToinunsocTu. CeoiicTBa ceveHns 6pyTTo uc-
Monb3yloT B 06 MX pacuyeTax BHYTPEHHNUX ycunuii n gedopmMmanuii.

MuHMManbHOe nonepeyHoe cevyeHne — 3TO CeYeHue, KOTOpoe NOJSIyYeHOo NnyTem BblumTaHus nepdo-
pUPOBaHHbIX Y4acTKOB M3 o6uieil naowajn nonepeyHoro ceyeHus. BnvsHue nepdopaLloHHbIX OTBEPCTUN
onucaHo B 9.2.3.

CsoiicTBa 3h(heKTUBHOIO CeYeHnss — 3TO CBOICTBA pPeAyLMPOBaHHOIO COYEHNA C y4eTOM MeCTHON no-
Tepu ycToiYnBoCcTu.

MpumeuvyaHne — HeKOTOpble CEYEHUS CTOEK MMEIOT Takme CXembl pacnonoxeHus nepdopalmoHHbIX 0TBep-
CTWiA. KOTOpPblE BC/IEACTBME CBOETO pa3mepa, KO/IMYeCcTBa Y PacCTaHOBKM MPUBOASAT K 3HAUNTE/IbHOMY YMEHbLLIEHUIO Oce-
BbIX MOMEHTOB UHEPLMM CeYeHUA. B Taknx cydasix COOTBETCTBYHOLLMIA MOMEHT MHEPLMM CeYeHns criegyeT Ucnosb3oBaTtb
B 06Lem pacuyete.
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9.2.2 BnusaHue pagunycos ru6os

Cnepyoune cBolicTBa Ce4EHMA MOXHO paccuuTaTb No popmynam ¢ yuetom pagumycos ru6os n 6e3 pe-
AyumpoBaHus oT nepdopaLMoHHbIX OTBEPCTUIA UK NPUBELEHHbIX WUPUH NOMEPEeYHbIX CeYeHU LieHTpaibHO-
CXKaTblX 3/IEMEHTOB:

a) /r— MOMEHT MHepuUn NonepeyYHoro cevyeHna 6pPyTTo NpY CBOGOLHOM KpyUeHUU;

b) /0 — ceKkTOpuanbHbIi MOMEHT MHEPLMMN NMONEPEYHOro ceyeHns 6pyTTo;

c) y0O— paccTosiHMe BAO/Ib OCM Y OT LeHTpa u3rnba 40 LeHTpa TAXEeCTU ceyeHusa 6pyTTo;

d) y iXx— paauyc nHepuumn ceyeHms 6pyTTO OTHOCUTESIbHO FNaBHbIX LLeHTpasibHbIX OCEN.

BaunsHue paguycos rm6oB Ha ocTasibHble CBOMCTBA CeYeHUii paccunTbiBaloT B cooTBeTCTBUM C [3] (M. 5.1).

9.2.3 BnunsiHne nepdopaLMoHHbIX OTBEpCTUi

B cxaTblx aneMeHTax BAMaHue nepopaLnoHHbIX OTBEPCTUI yUnTbIBAKOT N0 COOTBETCTBYOLWEN MeTo-
[VKe UCNbITaHUIA, NPpUBEAEHHON B NpUoXeHnn A.

[na sanemeHTOB, paboTatloLmx Ha pacTsaxeHne, HE06X0AMMO UCNOb30BaThL CAeAYOLWNIA NOPAAOK pacyeTa.

B cnyyae ¢ 0TBEPCTUAMM C HELWIAXMATHbIM Pacno/ioXeHNeM MUHUMasIbHOE NoMNepeyHoe ceveHne AoxX-
HO COOTBETCTBOBAaTb MUHUMAa/IbHONM NAOWaAN CeYEeHNs, YMEHbLIEHHOW 3a cYeT Hannyus oTBepPCTUil B 11060M
nonepeyHoOM ceYeHun nof NPAMbIMU yrnamy B HanpaBNeHUU AeACTBYHOLMNX HanpPsHKeHWd, NPUNOXEHHbIX K
371eMeHTy (CM. pucyHok 13a).

B cnyyae € OTBEPCTUAMW C LLIAXMaTHbIM PacnosioXXeHneM MUHUMasIbHOEe NonepeyHoe cevyeHne AOMKHO
COOTBETCTBOBATb MUHUMA/ILHOM A/IMHE CEYEHUS], KaK YKasaHO BbILIE, U CEUYEHNIO BPYTTO, YMEHbLLIEHHOMY Ha
nsouiam NonepevyHoOro cevyeHnst Bcex OTBEPCTUIA Ha No6oI 3ursaroobpasHoil NMHKMKM, NposnerakwLLeil nocTyna-
TeNbHO BAOMb 3/1IeMeHTa 2 rT/(4P) ANns KaXA0ro TunuuHoro PACCTOSIHUSA B LLENOYKe OTBEPCTUI (CM. PUCYHOK 13b).
B 3aBMCMMOCTU OT TOrO, YTO 06ecneunBaeT HauMeHbLLee 3HaYeHNe.

roe:

a) S — war waxmMaTHOro pacrnosioXeHus, To eCTb pPacCcTosiHMe MeXxAay LeHTpamMu ABYX UAywux nogpsag ot-
BEPCTUIA B Llenoyke, 13MepeHHoe napasnsieflbHO OCU 3/IeMeHTa;
b) A — paccTosiHue Tex Xe ABYX OTBEPCTUIA, N3MepeHHoe NepneHAnKYISPHO OCU INeMeHTa.

Mpu HaNMYMN HaKNOHHbIX NePtOPaLMOHHbIX OTBEPCTUI MUHUMA/bHBIM CEYEHEM A0/MKHO GbITh CeYeHune

6pYTTO, YMEHbLUEHHOE Ha NPOEKLMNI0 OTBEPCTMUSA NO OTHOLIEHUIO K NONEPEYHOMY CeYEeHUI0 (CM. pUCyHOK 13c).

[P?272722727227277

1b

a>HewaxmaTuoc pacnosioxeHue OTBEpCTVIﬁ. b) waxmaTHOe pacnonoxeHue OTBepCTVIﬁ, C) HaK/OHHble OoTBEepCcTUnAa

PucyHok 13 — OnpefenieHne MUHUMa/IbHOTO NMOMNEepeyHoro CeueHust
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9.2.4 BnuaHue nameHeHuUsa (OPMbl MONEPEYUYHOTO CeYeHUsA

CxaTtble 31eMeHTbl OTKPbITOrO MOMEPEYHOro ceYeHns nogsepXKeHbl Tpem hopmMaM noTepu ycTolynBo-
CTW. KOTOpPblE NpeACcTaB/ieHbl HUXE B NOPSAKe BO3pacTaHWA A/INHbI BOJHBI (CM. [3)):

a) MecTHas noTteps ycTol4YMBOCTY;

b) noTeps ycTolYMBOCTU (hOopMbl ceuyeHus (noTeps yCTOMUYMBOCTU, CBSi3aHHAs C U3MEHEHUEeM opMbl
NnonepeyvyHoro cevyeHuns);

c) obuasa noteps ycTonumBocTn (M3rMbHO-KPYTUIbHASA NOTEePsi yCTONYMBOCTH).

MpumeuvaHne — [Ins cToek CTesnaxei noTeps ycToiunBOCTA hPOPMbI CEUEHUS 0ObIYHO cuMTaeTcst Hambosee
KPUTUYHOIA.

Mpu Hanuumm nepopaLMoHHbIX OTBEPCTUIN HA YYacTKe CTOWKN MexXAay ABYMS y3Namu xapakTepucTuku
3TOro yyacTka AN aHannsa notepu ycToinumeocTy hOpMbl CEHEHNA ONpeaensatoT no pedynbTatamM UCblTaHWN.

Mpu OTCYTCTBMM B 3NIeMeHTe nepdopaLoHHbIX OTBEPCTUIA HEOBXOANMO paccMOTpeThb Ba BapuaHTa.

BapunaHT 1: MoTeps ycTOWYMBOCTU CevYeHUss NPoCToi hopMbl.

[na Tunos npoduneil NONepeyHoro cevyeHns, npefcraBieHHbIX Ha pucyHke 14 (06bIYHO C YeTbIPbMS TU-
6amun), B pacyeTbl KpaeBblX OTIMOG0B, onMcaHHbIX B [3]. ALO/DKHbI ObITb BKIOYEHblI NOTEPS YCTONUYMBOCTH 06 el
hopMbI CeyeHus, a Takke MecTHas noTeps yCTON4YMBOCTH.

BapuaHT 2: MoTepsa yCTOWYMBOCTUN CEYEHUS CNOXHON (DOPMbI.

[Ana npodunei, npeacTaBneHHbIX Ha pucyHke 15 (06bIYHO MMeW KX 6onee YeTbipex rMboB), xapakrep
noTepu ycTONYMBOCTN KOTOPbIX HE 3aBMCUT OT MPOCTbIX KPOMOK, HeCyLylo CMOCOGHOCTb NMpW noTepe YCTOiA-
YMBOCTU (DOPMbI CEYEHUSI ONpeAensaloT YNCEHHbIMU MeToAaMu, KOTOpble yYnTbiBalOT HECOBEPLUEHCTBA ae-
MeHTa. MM6o NyTeM NpoBeAeHUst UCNbITaHWS B COOTBETCTBUMU C A.2.2.

1 1
1
[ % 1

X Z Yy / -4/ ‘X Z

PucyHok 14 — MoTeps yCTOWYMBOCTU CeYeHMss MPOCTOi hopMbl

e,

PucyHok 15 — [MoTeps yCTONUYMBOCTM CEHEHUSA CIOXHOV (hopMbl

Moaxofawme MeToabl aHann3a BKIOYAOT:

a) aHann3 MeToAOM KOHEYHbIX 3/IEMEHTOB C Y4ETOM reOMeTpPUYECKOl HeIMHeHOCTK;
b) MeToJZ KOHEeYHbIX Nosoc,

c) 0606LWEeHHYI0 Teopuo Hanok.

MpumeuaHue 1— MoTeps yCTORUMBOCTU (POPMbI MONEPEUHOTO CEUEHMS UPE3BbIYAKHO UyBCTBUTE/LHA K YC/I0-
BWSIM OMMPaHUS KOHLIOB (3aKPEMIEHHBIX MM MPOCTO ONMPAEMbIX OTHOCUTESIBHO (DOPMbI CEUYEHVST), TO3TOMY B XOA€e aHasmM3a
UMW UCTIbITAHMI HEeO6X0AMMO 0BECTeUUTL COOTBETCTBUE rPaHUUHBIX YCI0BUI TEM. KOTOPbIE GbiM YCTAHOB/EHb! B pacyeTe.

MpuMmeyaHune 2— [lnnHa BOMHbI NPU NOTepe YCTONUYMBOCTM, CBS3aHHON C ©3MeHeHneM hopMbl MONEepPeyHoro ce-
YeHWs1. 3HaUNTe IbHO 6OJbLLIE A/IMHBI BOJHbI NPY MECTHOM NOTepe YCTOMUMBOCTU. DTO 3HAUWT, YTO NOTepsi yCTONUMBOCTY Ta-
KOro Tna He onpegenserca TpaaLMOHHLIMU METOAAMM UCTbITaHUA Ha cxkaTue. bonee Toro, ecan B Xofe UCMbITaHUs CTONKN
Ha cxaTue nposiB/ISETCA NoTepst YCTONUMBOCTY BTOPOrO TUMNa, TO BEPOSTHO, YTO [jlaHHas [/IMHa WCMbITyemoro obpasua He
[focTaTto4Ha Ans onpeaeneHns MUHUMasIbHOW Harpysky, Bbi3blBatoLLeli NOTEpPI0 YCTORUMBOCTM (hOPMbI ceveHns (cMm. A.2.2).
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9.2.5 BnuAHWE MEeCTHOl noTepun yCcTOWYMBOCTH

TOHKOCTEHHble CXaTble 3/1eMeHTbl NOABEPXEHbl MECTHOM noTepe ycToiumBocTu. MNpu pacyeTe Harpy-
304HOI CNOCOGHOCTU M XECTKOCTW CTOWKM HEOBXOAMMO y4nTbiBaTb 3(hPeKT MeCTHO NoTepu yCcTON4YMBOCTH
nyTeM MCNO/Ib30BaHNSA CBONCTB NMONEPEYHOro CeYEeHUsi, PacCUMTaHHbIX Ha OCHOBe 3D (HEKTUBHON LWMPUHBI OT-
LenbHbIX CXaTblX 3nemeHToB. CBolicTBa 3P (PEKTUBHOIO CEYEHNS UCNOMb3YIOTCA O pacyeTe NPOYHOCTU U ANA
3anemeHToB 6e3 nepdopaLoHHbIX OTBEPCTUIA AO/MKHbI ONpeAensaTbCa B COOTBETCTBMM C [3] Mam B xofe uc-
nbiTaHUsA obpasua Ha cxatue B cooTBeTCTBUN CA.2.1.

PacueT cXaTblXx 3/1eMeHTOB € nepdopaLoHHbIMU OTBEPCTUAMMK cnefyeT NPOU3BOANTL Ha OCHOBE pe-
3ynbTaToB UCNbITaHUl (cm. A.2.1. A.2.2, A.2.3).

CxaTble 3/1eMeHTbl 6e3 nepdopaLoHHbIX OTBEPCTUI MOTYT CUNTATLCS NOSTHOCTbLIO BOCMPUHUMAOLWUMYA
Harpysky, ec/iu COOTHOLIEHNE WNPUHbI K TO/ILMHE HAX0A4MTCA B CeAyolwmnx npegenax:

a) ANA 3/1eMeHTa, COeJMHEHHOTO C APYTMMU 3/1IeMEHTaMU NoNepeyvyHoro cevyeHns no o6enm NpPoAobHbIM

rpaHamM (MPOMEeXYTOUHbIA 31eMeHT):
— 51 ,2v; (11)
' ’

b) ANns anemeHTa, COE4MHEHHOrO C APYTMMU 3/1IEMEHTAMU NONEPEYHOro CeYEHNS TONIbKO MO OA4HON npo-
LONbHOW rpaHun (KpaeBoit 3N1eMeHT):

T 042 f (12
MeCTHyPO nortepto yCTOVI‘-IVIBOCTVI ANa paBHOMEPHO CXaTblX 3/IEMEHTOB CO 3Ha4YeHUAMU KOTOpbIe
HUnxe npep,enos, yCTaHOBI'IeHHbIX B Ta6r||/|u,e 4. He yHI/ITbIBaIOT.

Ta6nunua 4 — lMpegenbHble 3HaueHus b fl gns 3HayeHwii fy

MpepenbHble 3HaueHus b

Ty. H™vr
MPOMEXYTOUHbIA 3nemMeHT KpaeBoii anemeHT

220 39.5 13
235 38 12.5
250 36.5 12
275 35 115
280 35 n
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 OCHOBHbIE NONOXEHNA

B cOOTBETCTBYIOLLMX CNyYaax Npu pacyeTe X0N0AHOPOPMOBAHHbIX 3/IEMEHTOB cTennaxa, paboranLmnx
Ha M3rnb, 4O/KHO yYnTbiBaTHCA Cnegyollee:

a) MecTHasi noTeps ycTol4YnBOCTY;

b) ynpyronnacTtnyeckoe BbiNyYnBaHUEe CTEHKW;

C) YCTOWYMBOCTb NPU OCEBOM CXaTUMN C U3TMOOM;

d) Heynpyroe noBegeHvne matepuana 6anku;

e) cKpyuuBaHue nosok 6anok;

0 KpyuyeHue.

MpumeuyaHue 1— Basku CTefiNaXel C OTKPbITLIM MOMEPEYHbIM CEYEHMEM, Y KOTOPbIX MI0CKOCTb M3rnéa He
SIB/IIETCS MIOCKOCTHIO CYUMMETPUM, MOABEPraloTCs KOMBUHALMM MOMNEepeyHoro n3rméa 1 KpydeHust 1 0CO6EHHO noasep-
XeHbl NPoA0/IbHOMY M3rnby. [J0 onpeaenieHHol CTeneHy OHW YAEPXMBAKOTCA TPy3ami, KOTOPble Ha HWUX YCTAHOB/EHbI.

27



FOCT P 56567—2015

MPOYHOCTb M XECTKOCTb Taknx Gasok, a Takke 6as10K, Y KOTOPbIX BbilLeykaszaHHOE SB/IEHVE He LOCTOBEPHO N3YYEHO Teo-
peTnyeckn. cnepyeT onpeaensiTe B Xo4e Ucnbitadnii (cm. A.2.10).

MpumeyaHne 2— basikvM C COOTHOLIEHUAMU OTHOCUTENBHO 60NbLLUOW AIMHbBI W/WN BbICOTbI K LUMpUHEe A0/DKHbI
obecneynBaTb yCTOVIHVIBOCTb Npyn KpyYyeHUn, B YaCTHOCTY B YC/TIOBUSAX CTAHAAPTHOMO LMKNYECKOro HarpyxeHus n 6es Ha-
rPy>XeHunA. Heobxoanmo Yy4ecTb AB/ieHue Bo3pacTaroLero 60KOBOro CMeLLEHNS.

MpumeyaHne 3 — [oAaoH C rPy30OM MOXET 6bITb XecTue, Yem Gasikv, Ha KOTOpble OH onupaeTcs. B atom
cny4ae npu nNpoBepke 6a/10K Ha ynpyronaacTuyeckoe BbiMy4ynBaHWe CTEHKM /IGO0 Ha ynpyroniactuyeckoe BbiMyvnBaHue
CTEeHKM B COYeTaHWM C U3rmbom npegnonaraeTcs, YTO BCA Harpyska npunaraetcsi Ha 6aiky ¢ NOMOLLbIO ABYX HAapYXHbIX
3/IEMEHTOB MNOAA0HA, KaK NnokasaHo Ha pucyHke 16.

PucyHok 16 — Harpyska, nepefatolLascs yepes 48a HapyHbIX a/eMeHTa nogaoHa (LWawiku)

MpumeyaHne 4 — PyKOBOACTBO MO OLEHKE BAMSIHUS HETOYHOCTEN NO3ULMOHMPOBAHNA NPUBELEHO B NPWU/IO-
XeHuu E.

9.3.2 MOMEHT CONPOTMBAEHNSA 3/1IEMEHTOB KOHCTPYKLWUMU, HE MOABEPXEHHbIX N3TMOHO-KPYTUb-
HOli hopmMe nNoTepu yCcTONYMBOCTH

MOMEeHT conpoTuBeHus 6anok, He NOABEPXKEHHbIX NATMOHO-KPYTUNBLHONI hopMe noTepu yCToYnBOCTH,
paccunTbiBalOT B cooTBeTcTBMM € (3) (N. 6.1.4).

9.4 Pacuet 6anok

9.4.1 OCHOBHbIE NOJIOXEHUNSA

OnunHy 6ankn cnegyet NpUHMMaTh PaBHOU PacCTOSHUIO MEXAY LeHTPanbHbIMU OCAMMU COCEAHUX CTOEK.
OpHako nNpu BbINOSIHEHUN NPOBEPOYHOro pacyeTa H6anku 3a ee A/IMHY MOXHO B3ATb PacCTOsiHUE Mexay no-
BEPXHOCTAMM BYX COCEAHNX CTOeK. Takxe 6aska MOXeT 6biTb COefjHeHa CO CTOWKON Npu NOMOLL W XEeCTKOW
KOHCONU, NpeacTaBnsatoweli co6oli hakTUYecknin IKCLEeHTpPUCUTET COeANHEHNS.

NMpumeyaHue — OnuHy 6ankun B9.4.1 BbIGUPAIOT B 3aBUCUMOCTN OT KOHCTPYKTUBHOIO BbINO/IHEHUSI KPOHLLTE-
Ha Gasku.

banku cnepyeT paccmaTpuBaTtbh B NpeAe/ibHOM COCTOSAHUN Hecyleli CNOCOBHOCTH 1 aKcnyaTaLoHHOW
NPUroAHOCTN B COOTBETCTBUM C YKa3aHHbIMU HUXKE MOSTOXKEHUAMU.

a) MpepenbHoe COCTOAHME Hecyl el CNoCOBGHOCTH.

Bankn foskHbl yaoBNeTBOpATh TpeboBaHmam 9.5 1 9.6 npu nx HarpyxxeHumn cornacHo 10.2.

b) MpepenbHoe COCTOAHME 3KCNyaTauMoHHOW NPUroAHOCTHU.

MpepenbHble 3Ha4yeHUss Npornbos ykasaHbl B 11.2.

MpumMeuaHue — JIOPT B COBANHEHUN BANKN CO CTOWKOM, KOTOPbIN MOXET NPUBECTW K Henpuem/ieMbIM npo-
rm6am npu AeiicTBUM HOPMATUBHbIX Harpy3oK, onpejesnsieTcsl B COOTBETCTBUM C A.2.5. HE06X0AMMO YUNTbIBATb 3HAUEHUS!
NotHTOB NPy ONpeaeneHnn Nporubos 1 HanpshkeHnii B 6asikax. Takve Tl MOTYT NOB/EeUYL HENPUrOAHOCTL K HOPMasib-
HOi 3KCTTyaTauun no NpeAeibHOMY COCTOSIHUIO, a TakKe K [OMOIHUTEbHBIM npornéam Gasiku.
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9.4.2 Harpyskun Ha 6anku

CnepgyeT cunTaTb Harpysky Ha 6a/iku paBHOMepHO pacnpefeneHHol no fnHe, eciin He yka3aHo WHoe.
Ona cTennaxeii, UMelOLNX KPECTOBbIE PACKOCHl XXECTKOCTU, [OMYyCKaeTCAa WCMNOMb30BaTb KOIPMULNEHTHI,
npuBefeHHble B npunoxeHnn F. s npeobpasoBaHnsa akTUYeCKon CXembl Harpy3ku B 9KBUBa/IEHTHYIO cXe-
My C paBHOMEPHO pacnpeefieHHol Harpy3Koii.

MpumeyvyaHne 1— OTKIOHEHWE OT BEPTUK/TbHOW MN/TOCKOCTU HE B/ISIET Ha M3TMOGAOLLMIA MOMEHT 1 MPOrv6 6enku.

MpumeyaHne 2 — HeoBXOAVMO YUNTLIBATL OCOGbIE BapUaHTbI XPaHUMbIX TPy30B, KOTOPbIE MOTYT CO3AaTb
[OMONHATENbHYIO Harpy3Ky Ha 6asiku. Hanpumep, LWiHb! Wiv 6OYKA MOTYT CO34aTb Harpyaky, HanpasfeHHYHo Kak BepTu-
Ka/TbHO. TaK U FOPU3OHTaTEHO.

Ecnu 6anky ABNAIOTCA YacTbl CUCTEMbI CBSA3EW M BOCNPUHMMAKOT OCEBble Harpys3ku, ux Heobxogumo
NnpoBepATb B COOTBETCTBUYU C 9.4.6.

9.4.3 PacueT n3rnbarlnx MOMEHTOB, MPUTOXEHHbIX K 6ankam

9.4.3.1 OCHOBHble NON0XeHUs

Mpu yyeTe 3aLenneHns KpoHwTelkHa 6anku fonyckaeTcs MCNO/b30BaTb 3HAYEHUSI pacyeTHbIX MOMEH-
TOB. NOJIyYEHHbIX HENOCPEACTBEHHO U3 pPe3yNbTaToOB HE/IMHEHOro aHann3a, NPOBEeAEHHOr0 C y4eToM Ko3a-
huymneHTa HafexHOCTN No Harpyske.

MpumeyvyaHne — [ pamMHbIX KOHCTPYKLMI C KPECTOBbIMM packocamm XBCTKOCTY JIMHEVHbIA aHanv3 oGecrie-
UMBaEeT Y0B/IETBOPUTE/TbHYIO TOUHOCTb 3HAYEHWI N3rMBatoLLEro MoMeHTa Gastkv B MpeAe/IbHOM COCTOSIHUM MO Harpyske.

[ONs pamMHbIX KOHCTPYKLMIi 6€e3 KpecTOBbIX PACKOCOB XECTKOCTU pacyeTHble u3rnbawlme MOMEHTbl B
LeHTpe 6asikn MOXHO MONY4YUTb C UCMONb30BAHNEM NIMHEHOIO aHanusa.

[ns 6anok gonyckaeTcsi MCNOMb30BaTb (PU3NUYECKN HENIMHENHbBIA pacuyeT, Aaxe ecsv ux obuias npou-
HOCTb onpejeneHa Ha OCHOBE /IMHEHOro pacyeta, OCHOBAHHOTO Ha MOMEUNTHO-MOBOPOTHON XapakTepucTuke
coefuHeHNs 6anknm n CTONKN.

9.4.3.2 MepepacnpegeneHne MOMEHTOB M3rnba npu NMHENHOM aHanuse

Ecnv nuHeliHbll aHann3 ¢ NNHelHbIM MoBeAeHNeM KpOoHLWTellHa 6ankn nokasbiBaeT, YTO npefesbHblii
BOCMPUHMMAEMbIA MOMEHT OA4HOFO MU 060X KPOHLWTENHOB 6Gankn NpeBbIWeH, TO N3rnbarumnii MOMEeHT Mo-
XeT nepepacnpenensitbcsi no 6anke oT COOTBETCTBYHLLEr0 COe4MHEHUSI C KPOHLWITENHOM 6ankm fo 15 % oT
BE/INYMHbI M3rnbarLero MOMeHTa y KpoHwTeliHa (CM. pUCYHOK 17) npu ycnoBum, yto:

a) usrnbarwmnin MOMEHT B cepefunHe nposieta Takke nepepacnpegensietca ANs NoagepxaHus cratu-
4ecKoro paBHoBecus;



FOCT P 56567—2015

b) nocne nepepacnpegeneHns nsrnbawoue MOMeHTbl KOHLOB 6anky He nNpeBbiWalT HanboNbLWNii N3-
rmbéawwmnii MOMEHT, KOTOPbIA MOXeET BOCNPUHATL 6anka Mb0 KpoHWTenH 6ankn (cM. 9.5 n 9.6).

MpumevaHune 1— [ns ypno6eTBa NPY YMCIEHHBIX pacdeTax Ha 9BM nepepacnpeernieHe MoXHO CMoOAEIMpPo-
BaTb NyTeM HasHayeHus 15 % MNOBbILEHWS Harpy304HOM CMOCOBHOCTN KPOHLUTEHa 6asikv COBMECTHO C COOTBETCTBYHO-
LLWIM CHWKEHMEM Harpy304HOl CMOCOBHOCTY CaMoli Gastku.

NMpumeuvaHne 2 — BO3MOXHOCTb Meperpysa BCeil KOHCTPYKLMM CTes/iaxa MasloBeposTHa, U 3TO nepepac-
npegeneHve AOMyckaeTCs UCMOMb30BaThb Kak [J1s CTe/1axel C KPeCcToBbIM/A packocamu XEeCTKOCTH, Tak 1 6e3 HUX. 310
MPVIMEHMMO TOJILKO B TOM C/lyyae, KOrAa CTes1axk MoABepraeTcsl HOMVHa/TbHbIM FOPU3OHTa/TbHBIM C/TaM U Harpy3skam Mpu
pasmeLleHumn (cm. 6.3.4.2a).

9.4.3.3 TMpunbnamxeHHble pacyeTbl
Mpn TakoM BapuaHTe pacyeTa B C/lyyae CUMMETPUYHOIO HarpyXxeHus BesIN4MHY pacyeTHOro MOMeHTa
Hanbonee HanpsXeHHbIX 6an0K B CpejHEM CeYeHun cnegyet onpeaenaTb Kak:

w.L 2/3p,
M., 1- (13)
2E1b\
P. 1+
we K M- h (14)
(nM
[ 3£/€
Wd — obuwasa pacyeTHasa Harpyska Ha 6asky;
L — nponet mexay NOBEPXHOCTAMMK CTOEK:
h ~ — BbicoTa ypoBHS;
Kb — >eCTKOCTb KPOHLITEeNHa 6anku;
i — oceBoii MOMEHT MHEPLMMN NONEPEeYHOro cevyeHuns 6anku;
L — 0ceBO MOMEHT UHEPLMMN MOMNEPEYHOro CEYEHUSA CTOKU:

roe p() v pAfonpefenstoTca B COOTBETCTBUM C NpuioxeHnem F

9.4.4 PacuyeTHOe 3Ha4yeHue nNonepeyHoi cunel gna 6anok

Y packpenneHHbIx cTennaxel pacieTHoe 3Ha4YeHne NoNepeyHon cubl 4NA 6ankM U KpoHwTeHa 6anku
[OMKHO 6bITb NONYYEHO B pe3y/bTaTe CTaTUYECKOro IMHERHOro NM60 HeNWHERHOro aHanunsa.

Y HepacKkpemn/ieHHbIX CTe/laxeil pacyeTHOe 3HayeHue NOonepeyHoOn Cuabl J4O/MKHO ObiTb MOJYYEHO NO
pesynbTtaTam HeNMHeNHoro aHanusa.

Mpu ncnonb3oBaHUM NMHERHOTO pacyeTa feiicTBNeE NONepeyHon cubl B 6anke BCneaCcTBUE OTKIOHEHUS
OT BEPTUKa/IbHO NOCKOCTU [O/MKHO ObITb YBE/IMYEHO HA KOIPPULMEHT p:

(15)
roe
Vsa — pacyeTHOe 3HayeHue BepTWKasbHOW Harpysku Ha pamy.
Vcf — KkpuTnyeckoe 3HayeHue paspyllatoLiero yCcunus, HanpaBaeHHOro BAOMAb OCU Z NPW HalN4yMmn OTK/O-

HEHWUS OT BEPTUKANbLHOW NNOCKOCTK (B cooTBETCTBUYU C B.3).
PacueTHoe 3HayeHMe nonepeyHoli cunbl, AeicTByOWEN B cedeHnn 6anku, npeacraBnsiet coboil BHeww -
Hee ycunve, yBeIM4eHHOe Ha 3HavyeHne nonpasku, YUUTbiBAKOLWENR OTKIOHEHNE OT BEPTMUKA/IbHON NAOCKOCTK.
Y cTennaxei ¢ WapHUPHbLIM KpenjeHneMm K nofly pacyeTHOe 3Ha4yeHue NonepeyvHoli Cuabl MOXHO onpe-
LeNNTb Kak:
K 2¢1Y,/1(3n,-1)
2 + 4L

Y ctennaxeii c NONyXXeCTKNM KpensaeHnem K nony pacy4eTtHoe 3HavyeHue nonepequVl CUNbl MOXHO onpe-
AENUTL Kak:

wd 2hWa/K2n,-1) 17)
FH@ M 2 4L
® — HecoBepLWEHCTBO B BUAE OTK/IOHEHUS OT BEPTUKA/IbHON N/I0CKOCTH;

N5 — KONMYeCTBO ypOBHeEl 6a50K O4HOI cekuyuu.
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9.4.5 TMporn6 6anok
B npeaenbHOM COCTOSAHUM 3KcnayaTalLMOHHON NPUrO4HOCT MaKcuMasbHbIi Nporn6 N 6o 6anku nony-

yaeTcs Mo pesynbTaram o6uiero aHannsa AM6o B MHENHON, NM6o B HENMHEHOW NocTaHOBKe NpuW npuoxe-
HUN HOPMATWUBHOI Harpysku.
MakcumanbHblA Npornb 6anok cTennaxen paccunTtbiBaeTcsa no opmyne

Nk > (18)
384E1,

rae

Wsef— HopmaTvnBHas Harpyska A1 pacyeta no npefesbHOMY COCTOSIHUIO 3KCNyaTalMoHHOW NpUrogHocTu;
pOu p/lonpefenaTca B COOTBETCTBUMU C NpUoxeHnem F

MpnmeyaHne — PacyeTHas cxema, UCMosib3oBaHHas A5 copmynbl (18). mokasaHa Ha pucyHke 18. B Tom
c/yyae, ec/in NpPormbbl paccUmTaHbl B XO4e CTaTUYECKOro pacyeTa Bceli KOHCTPYKLUMM B NpeaenibHOM COCTOSIHUM SKCT/Ty-
aTalMOHHOM NPUroaHOCTK, PacyeT criefyeT BbIMNOMHATL TakvM 06pa3oM, HTOObl Nporvbbi 11060 Gaskv He NpeBbIlLan

Hanbo/bLLEro 3HaYEHWS.

KV4e, — HOpMaTMBHaA Harpyska s pacyeTa no nNpefefibHOMY COCTOSAHWUI 3KCNAyaTalLMOHHOW NPUTOAHOCTU

PucyHok 18 — Cxema 411 npegBaputesibHOrO pacyeTa npornéa 6asikm

9.4.6 Banku, paboTarwlye COBMECTHO C KPECTOBbLIMU packocamm XecTKoCTH
B nanneTHbIX CTe/Iaxax ¢ KpeCTOBbIMU PackocaMm XecTKOCTM 6asiki BbINOMHAT 4ONO/HUTENbHYH (PYHK-
LU0 CBA3U, B pe3y/ibTate BOCMPUHUMAIOT U HECYT AOMNONHNUTENbHYIO OKUMAKOLLYIO UNU PACTATMBAIOLLYIO HArpys3Ky.

MpumeyaHune 1— lMog 6akamn, BXOAALLMMUN B KOHCTPYKLMIIO KPECTOBbIX PACKOCOB XECTKOCTU, nogpasymesa-
toTCA GasIkv, HaXoAsLWECS B HEMOCPEACTBEHHOM 6/IM30CTU K KPECTOBbLIM PacKoCaM XXeCTKOCTU.

MpumedaHune 2— Banky, BXOAALWE B KOHCTPYKLMIO KPECTOBbIX PACKOCOB XECTKOCTW, SIBMISIKOTCS ONpesesisito-
LYIMM /151 PACUETOB CTE/IAXKEN, 0BC/YXMBAEMbIX CTE/IIaXHBIMM KpaHaMU-LLTabeiepamm.
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Mpu paccMoTPeHWn coyeTaHns n3rméa 1 0CeBOT0 CXaTus [ONycKaeTcs UCMOMb30BaTh Cnegylolime pe-
KoMeHaaumm:

a) Mpu NONHOM HarpyXeHun Gasku NpoBepKa Ha MPOAO/bHLIA U3rM6 He TpebyeTcs.

b) MpW OTCYTCTBUM HArpy3kn Ha 6asike 4IVHY NMPOAOSILHOIO M3rn6a 6an0k MOXHO B3sATb Kak Lb=L.

c) Mpy YacTUUHOM HarpyxeHun 6ankn ANAVHY NPOAOLHOIO U3rn6a 6anok MOXHO UCMO/L30BaThL B COOT-
BETCTBUM ¢ Tabnuueit 5.

Tab6nunya 5 — KoadhdprumeHTbl K'(pacueTHas givHa npu NpoaosibHOM M3rMbe = K - KOHCTPYKTVBHYHO /TUHY)

KormHecTBO LLTYHHBIX MPy30B Ha SiHeViKy K [O/151 GarioK C QOH/M MponeTam K /15 Garniok ¢ ApyVst nporetavm
nk3n MpoBepka He TpebyeTcs MpoBepka He TpebyeTca
1un32 0.6 0.5
1 13 3 (B cepeayviHe nponeTa) 1,0 0.9
2 13 3 (B cepeaviHe nposieTa) 0.6 0.5
234 0.7 0.6
3u34d 0.5 0.45

9.4.7 PacyeT NPpOYHOCTU NPW ynpyronanacTUYeCcKOM BbiNyUYnBaHUU CTEHKN

PacueTt 6an0k C yueTOM COMPOTUB/IEHUA YNPYroNnacTMYeCcKoMy BblyUYMBAHUIO CTEHKU, KOTOPOe MOXeT
BO3HWKHYTb BC/IeiCTBME MECTHOI Harpysku Uam peakuuu onopsbl, ciedyeT NpOBOAWUTbL B COOTBETCTBUM C [3].

9.4.8 PacyeTHOe cOMPOTUB/IEHNE NPU AEeiCTBUN MONEPEYHONR CUnbl

Pacuet 6as10Kk Npy HaNN4MM NonepeyvHoin cunbl cnegyeT NPoBOAUTL B COOTBETCTBUM C [3].

9.4.9 CoyeTaHne NONEPeEYHOI CUbl, OCEBOrO yCUNNUA U n3rnbarowero MomeHTa

PacyeT 6an0K Npn coyeTaHUM MONEPeYHOl Cubl, OCEBOr0 yCunus u nsrnbarolero MomeHTa cnegyot
npoBoAUTbL B COOTBETCTBUM C [3].

9.5 KOHCTPYKUMS KPOHW T TENHOB 6anok

9.5.1 OCHOBHble NOJIOXEHUSA

KpoHwwTelHbl 6an0K B npefenbHOM COCTOSAHUMW Hecylled CnoCOBHOCTN A0/KHbI YA0BNETBOPATL cneay-
IOLWKNM YC/TOBUAM:

- pacyeTHbIi MOMEHT n3rnba KpoHWTenHOB 6a10K NoC/e nepepacnpefeseHns He AO/DKEH NpeBbiWaTh
N3rM6HYI0 NPOYHOCTb KPOHLWTENHOB 6anok (cm. 9.4.3.2);

- pacyeTHOe 3HauyeHue NomnepeyHoi Cubl B KPOHLWTeRHax 6a/0K He JO0J/HKHO MpeBblWwaTh CONPOTUB-
NeHne KpOoHLWTehHOB 6anoK Kk AeliCTBUIO MONepeyYHoli CUIbl C yyeTOM COOTBETCTBYOLWero Koadduynerta
3anaca.

9.5.2 PacuyeTHble nsrnbatwwme MOMEHTbl KPOHWTEiHOB 6anokK

B packpensieHHbIX cTennaxax pacyeTHbI n3rnbaowmii MOMEHT KPOHLITEAHOB 6a/10K pacCcunTbiBalOT €
MCNONb30BaHNEM CTATMUYECKOro pacyeTa B IMHERHON NM6O HEeNNHENHOM NocTaHoBKe.

Y packpensieHHbIX cTennaxei nsrnbawLime MOMEHTbl KPOHLITENHOB 610K MOTYT 6bITb NOMYyYEHbl He-
nocpeAcTBEHHO B pe3y/nbTare HesIMHeiHoro aHanusa.

PacuyeT KpoHIWTENHOB 6anok cnegyet BbINONHATbL C yYUeTOM MOMeHTa n3rnba, paccumtaHHOro y 60koBoi
NOBEPXHOCTU CTOMKMN (& HE Y OCEBOI JIMHUMN CTOWKN).

[lonyckaeTcsi UCNofb30BaTb UHCTPYMEHTbI JIMHENHOrO aHanu3a nNpu Haanyuy OTKNOHEHWs OT BepTu-
KanbHOWM NNOCKOCTU, B 3TOM C/lyyae MOMEHTbI B COeAMHEHUSAX HEOOXOAMMO YBENNYNTb Ha KO ULNEHT |) B
COOTBETCTBUMN C NpuUoxeHnem B:

p=-——— (19)
(K-v*)

KpOHLIJTeVIHbI 6an0kKk Heo6x04MMO pacCcCUYnTbiBaTb C y4ETOM CYMMbl YBEIMYEHHbIX MOMEHTOB, BO3HUKLINX
BCnencTBME OTK/IOHEHUA OT BepTI/IKaJ'IbHOI‘/Il NNOCKOCTH.

MoMeHTbI B KpOHLLITeVIHaX 6anok ctennaxeii MOXHo paccyuTaTb Ucxoga M3 npeanonoXxXeHud, 4Tto non
Harpy3K017| npu OTKNOHEHUU OT BepTVIKa}'IbHOVI NIOCKOCTW TOYKN NPUNOXKEHUS N3rmbarLimx MOMEHTOB coBMNa-
AalT C ToOYKamMn nepecevyeHns nNpoaobHbIX oceil KOHCTPYKTUBHbIX 3/TEMEHTOB.
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[na ctennaxeil ¢ WapHUPHbIM KpenieHneM K nosly pacyeTHblli MOMEHT B KpOHLLTeliHax 6anok onpege-
nsetcsa no opmyne

Mn WL Po (20)
12
1+ 2EL
k.L

Mpu NoNyXecTkoM KpenaeHun cTennaxa K nosy C XXecTKOCTblo, PaBHOW WM NpeBbllatoLl el XXeCcTKoCTb
KpOHLWTelHa 6anoK, pacyeTHblIi MOMEHT KpOoHLWTeliHa 6anok onpeaenseTcsa no opmyne

+ _q.a._m_-f_{.}.(.g_ll'__.l._)j; (21)

Pfw»1

rae p() onpefensieTcs B COOTBETCTBUU C NpunoxeHuem F.

9.5.3 PacuyeTHOe 3HayeHne NONepeyHon cunbl ANa KPOHWTENHOB 6aokK

PacuyeTHbIM 3HaYeHNEM NonepeyHoi CUbl B KPOHLITEHaxX 6anoK ABASAETCS Takoe Xe 3HavyeHne no-
NepeyHon cunsl, kKak ykasaHo B 9.4.4.

9.5.4 PacyeTHOe 3Ha4yeHne NonepeyvyHoi cuabl M n3rnbalLero MOMeHTa B KPOHLW TeiHax 6anok

Ecnun pacueTHoe 3HayeHue NonepeyHoin CUIbl y NOBEPXHOCTK cTokn VSd 6onblue, yem MIA(/b (cm.
A.2.4), TO HEO6X0ANMO BbINOHATL Clefylollee ycioBue:

w oW g

Mm</MBa +|VSd~ MRdfB" VRds 1*-
9.6 banku, nogBepXeHHble N3rMby N KPYYeHMno

9.6.1 OCHOBHbIE NOJIOXEHUA

Mpn BO3HMKHOBEHUN feOPMaLUOHHbLIX HANPAXEHWI B pe3ynbTaTe NPOoABAEHUA KPYYeHUs pacyeT npo-
BOAAT N60 HA OCHOBE pe3yNbTaToB UCNbITaHUi, NM60 B cooTBeTCTBMYU C [3].

MpunmeyaHue — Mpu BO3eNCTBAN Harpy3ok OT CtTaH4apTHOro nogaoHa Ha Gankm cTennaxa c CUMMETPUYHBbIM
WV 3aMKHYTbIM CcedeHeM A0MNyCKaeTCA He y4UTbIBaTb KPYTWIbHbIE HanpsikeHns, BO3HUKaroLLMe B pe3yribTarte HeOoCEBbIX
Harpysok. Ans 6asiokc OTKPbITbIMU MonepeyHbIMU CeYeHNAMN N 6a10K, MeroLLMX MNOBbILLEHHYO rMbKOCTL B /-Hal'lpaBﬂeHVII/I,
0b6s3aTeNIbHO NpoBeAeHVe VCMbITaHWIA.

9.6.2 TMMoTeps yCTOWYMBOCTM NAOCKOW hOpMbl U3rnba 6anok
PacueTHylo Npo4yHoCTb 6a/10k MbM , NCMbITbIBAKOLWMX NOTEPIO YCTOWYMBOCTU NAOCKOW chopmbl 13rmba,
onpegfensaT NM60 No pesynbTaramM UCMbITaHU B cooTBeTcTBUM € A.2.10. nn6o cnegyowMMm MeToAOM pacyeTa:

(22)
Y
i o* 23
L S Y — Ho Xir * 1. (23)
Ar +*M T
AT =0,5[u«tr(xtr-0.2)1X2Tj, (24)
roe
3HayeHuWe npegena TekyyecTn maTepuana B COOTBETCTBUU C 8.1;
%offy 0CeBOV MOMEHT CONpOTUB/IeHNA 3D HEKTUBHOIO NOMNEPEYHOTO CeYEHNS OTHOCUTENbHO ocn Y (CM.
pucyHkn 19, 20);
) nC,
Xti 1
M,
alT=0.34 (kpuBasa noTepu yctoiiumBocTn 'b B cooTBeTcTBUM C (3J);
Mcr— TeopeTnyeckuii KpUTUYECKNA MOMEHT AN NOTepu YCTOWYMBOCTY NAOCKOW popMbl n3rnba 6anok.
MpumevyaHne — JonyckaeTcst UCMOMb30BaHNE KPUBOW MPOAOSLHOIO M3rmba «0» K 6asikam nasiieTHbIX CTen-

nakeli. MNMpu aToM AaHHbI KOMULIMEHT MOXET M3MEHSATBCA B 3aBMCYMOCTU OT hopMbl npodnsisa. Bonee nogpo6Hoe
PYKOBOACTBO NpviBeaeHo B [3].
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PacueT McrgomkeH OCHOBbIBATbLCS Ha cevyeHnn 6pyTTo {ANA CeYeHuid, KOTopble CUMMETPUYHbBI OTHOCK-
TeNbHO Manbix oceit, cM. [2]) c ucnonb3oBaHMem paboueit ANWHbI, PaBHON ANNMHE Gasku.

MpumevyaHne — Ha pucyHkax 19 1 20 nokasaHbl XapakTepHble CeHeHns 6as1oK, NoABePKeHHbIX NoTepe YCToM-
UMBOCTU M/IOCKOW (hopMbI 13rnba.

PucyHok 19 — Mprmepb! 6a/10K, /15 KOTOPbIX MasIoBEPOSITHA MOTeps YCTOMUMBOCTU M/10CKO dhopMbI 13rnba
npy He6O/BLLIOM COOTHOLLIEHWN BbICOTbI K LUMPUHE 1 B 3aBUCUMOCTU OT A/IMHbI Ga/TKN

PucyHok 20 — lMpriMepbl 6as10K, A/15 KOTOPbIX BEpOsiTHa NoTepst
YCTOIAYNBOCTM NSIOCKOM hopMbl M3rnba Ganok

9.7 CxaTue, pacTsaxeHue u n3rub 3aNemMeHTOB KOHCTPYKLUK

9.7.1 HenepdopupoBaHHble 31eMeHTbl, paboTallne Ha cxaTme

HenepopuposaHHbie 31eMeHTbl, paboTalolne Ha cxaTue, A0/DKHbI O6bITb IMG60 paccunTaHbl, M60 Uc-
NbiTaHbl B COOTBETCTBMU C HACTOALLUM CTaH4aPTOM.

9.7.2 MNepcopmpoBaHHble 3neMeHTbl, paboTatkLlne Ha cxaTne

Mpouegypa pacyeta nepdopupoBaHHbIX 3/1eMEeHTOB, paboTalLWux Ha cxkaTue, AO/DKHA Haj/iexalium
06pa3oM yuuTbiBaTb Ha/MumMe ynopsagouyeHHOro pacnosiokeHns oTeepcTuii. CyljecTByeT Tpu pasiMyHbIX Npo-
Lueaypbl pacueta:

a) Pacuyet no pesynbTtataM MUcnbiTaHWiA, NPOBEAEHHbIX B cOOTBETCTBUM € A.2.1 nA.2.3.

b) TeopeTuueckuii pacyeT, yunTbiBawLWwmnii nepdopaLoHHble 0TBEpPCTUA (Hanpumep, NyTeM NCNOb30-
BaHWS KOHEYHbIX 3/1eMEHTOB) Hapafy C MeCcTHO W o6Lieil noTepeil yCTOWUYMBOCTKN, @ Takxke noTepen ycToi-
YMBOCTU (DOPMbI CEYEHUSA U HaNMuNYeM HEeCOBEPLUEHCTB. YYeT B/IUAHUA HEeCOBEPLIEHCTB NoATBepxXAaeTcs
pesynbTataMmy UCMbITaHWUNA.

MpumeuyaHne — PacueT NepdioprpoBaHHbIX 3MIEMEHTOB TPebyeT NPOBEAEHUS UCTIbITAaHWIA; MNPy STOM He UMe-
€TCsl B Byfly OrpaHyueHne paspaboTKuy aHa/IMTUHECKMX PacyeToB (HanpuMep, C MCMosb30BaHNEM METOAA KOHEUHbIX 3/1e-
MEHTOB) /151 NPOrHO3VPOBaHUs XapaKTEPUCTUK 3IEMEHTOB C YNOPSiAOYEHHBIM PACco/IoXeHMeM OTBepCTuil. B cyuae
NOATBEPXAEHUS AOCTATOUHOCTU aHA/IMTUHECKUX PACUETOB MyTEM MPOBEAEHVS UCTIbITAHWIA /151 KaXA0ro Tyna npodousis 1
CpaBHEHUS! UX PE3y/ILTaTOB C Pesy/ibTaTaMn PacHeToB, aHA/IMTUYECKUE PacyeTbl MOMYT MCTO/Nb30BaTbCsl B KAYECTBE alb-
TepHaTVBbI COOTBETCTBYIOLLYIM UCTILITAHUSIM.

c) PacueT, OCHOBaHHbIi Ha MCMO/Ib30BAHUN IKCNEPUMEHTAIbHO MOJTyYeHHOW 3dhheKTUBHOW naowaan
Aell (B cooTBeTCTBMM C A.2.1), NU3MEHEHHbIV AN NOTepn yCTOWYMBOCTU POPMblI CeYEHUs B COOTBETCTBUM C
yKazaHuaMU Huxe.

1) McnbiTaHns Ha NoTeplo yCTONYMBOCTU (POPMbI CEYEHNS MPOBOAST B COOTBETCTBMM C A.2.2 Npu ASIMHE
CTOIiKW, paBHOW PacCTOSAHMUIO MeXAy y3naMu KpenaeHns packoCHON CMCTeMbl paMbl cTennaxa (41MHOoi okono
1 M), B Lenax nosyyeHns pacyetHoro conpotusseHus Ndb Rd.
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B Tex cnydyasx, Korga pacctosiHue Mexay y3fniamu KpenseHus packoCHON CUCTEMbI pambl CTennaxa He
ABNAETCA NOCTOAHHbLIM, HEO6XOAMMO NPOBEPATHL KaXA0€e paccToaHne Mexay y3namu. Konmyectso ncnbitaHuii
MOXEeT 6bITb CHUXEHO 3a CYeT UCNONb30BAHNA pacyeToB METOLO0M KOHEUYHbIX 3/1IeMeHTOB. [lns noATBepxae-
HUSA pacyeTHON MOLEenn UCNONb3YKT pe3ynbTaTbl UCTbITAHWIA.

2) PacyeTHoe conpoTtuBneHne NbRagna gnunHbl CTONKW, paBHOW pacCTOAHUIO MeXAy y3namu kpenne-
HWS PACKOCHOW CMCTEMbI pambl CTeNNaxa 1 Npyu 0TCYTCTBMU NOTEPU YCTONUYNBOCTM DOPMbI CEYEHUS, paccuu-
TbIBAETCA C NOMOLLbI0 3O PEKTUBHON Naowagm U HOMUHANbHBIX 3HAYEHUI npefena TeKyyecTn W TONWUHBI
N C y4yeTOM U3TMOHON U N3TMOHO-KPYTUNBLHOK hOpPM NOoTepu YyCTOWYMBOCTU B COOTBETCTBMM C 9.7.4 n 9.7.5.
[nvHa n3rmbHoi hopMbl NOTepK YCTOWUYMBOCTY AO/KHA ObITb paBHa PaCcCTOSHUIO MEXAY Y3/1aMu KpenaeHus
pacKkoCHOIi cucTeMbl paMbl CTennaxa, AnHa KpyTubHOW hopMbl NOTEPU YCTOWYMBOCTY AO/XHA COCTaBNATh
NONOBUHY ANINHBI PACCTOSAHUA MEXAY y3/1aMun KpenieHuss packoCHOW cucTemsl.

3) ONanee Heobxoaumo onpefennTb oTHoweHue . = NabRd/NbRd. Mpu k r 1,0 KOppeKkTUpoBKy adek-
TUBHOI Nnowann He NpoBOAAT.

4) Mpun ¢ < 1,0; AbLL 4OMKHO 6bITb CHWXEHO A0 3HA4YeHWUs, NpM KOTOopom paccuymtaHHoe NbRd 6ypet
paBHO MOJIyYEeHHOMY B XOAe€ WCMbITaHMA Ha noTepto ycTtoiumBocTn cdopmbl ceveHnss NbdRdum e = 1. HoBoe
3HavyeHune Ael/lcnepyeT UCNoNb30BaTbh BO BCEX MOCAEAYOLINX pacyeTax.

9.7.3 TlpoBepka NnonepeyHblX CEYEHUN

Mpy paBHOMEPHOM CXaTun Heob6Xo4UMO cobNeHne CriefyoLWwero ycnoBus:

(25)

roe
NSd — cxumatowee ycunme oT pacyeTHON Harpysku;

N.
™

Ae, — adpdpekTMBHAA NnowWajb NONEPEeYHOro ceYeHns Npu LeHTPanbHOM CxaTum:
yM — B COOTBETCTBUM C 7.5.

Nio6oli cABUT LeHTpa TAXecTn 3P eKTUBHON naow,aam NnonepeyHoro ceYeHs OTHOCUTENbHO LeHTpa
TSAXKECTN cevyeHns 6pYyTTO Npu pacyeTe CTOEK CTennaxel He yuuTbiBaeTcs.

9.7.4 PacuyeTHOe conpoTuB/IeHUe NpU M3rM6HON hopme NoTepmn yCTONYNBOCTH

9.7.4.1 OCHOBHbIE MONOXEHNSA

PacueTHoe conpoTuBneHue no yctoinumsoctn Nb RdonpegensatoT cnegytowmm o6pasom:

* 1 1 = XNCM (26)
yn
X = ommmmmmmmeeee *zs 1HO (27)
h+# - A *
$=0.5!1+a(x-0,2)-P], (28)
rae
fy — COO6CTBEHHOE 3HayeHne npegena TeKy4yecTn B COOTBETCTBUYM C 8.1;
Aey — nnowagb 3 (PeKTMBHOro NoNepeyHoro ceyeHns (NpM paBHOMEPHOM CXaTuun C HanpskeHnem = /.).
(29

Ncr — ynpyroe KpuTuMYeckoe OCeBOe ycunive npu u3rn6Hoi hopmMe MoTepu yCTOWYUBOCTU 3NeMeHTa
KOHCTPYKLWK.

AL — nnowagb 6PyTTO NONEPEYHOTO CeYeHUs;
A= Nd — rnbkocTb 31eMeHTa 4719 COOTBETCTBYOLW e hopMbl NOTEPU YCTONYMBOCTM
(nmbo \y =fyligy nnu Ar =fz/igz).
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f — pacuyeTHas gnvHa Npu NPoAOAbLHOM M3rn6e B COOTBETCTBUMU C 9.7.4.3;
ig — paguyc uHepuun ceyeHns 6pyTTO OTHOCUTEIbHO COOTBETCTBYHL el ocy;
a — KoathdpmumeHT HecoBeplleHCTBA, onpeAenseTcs B COOTBETCTBUM C 9.7.4.2.

97.4.2 KpwuBble NpoAoabLHOro usrnba

CyuiecTByeT YeTbipe TUMNa KPUBbLIX NPOAOJSIbHOIO nU3rnba (T. e. OTHOWEHUSA MeXAy pacyeTHbIM Hanpsxe-
HMEeM 1 rTMBKOCTbIO) B 3aBUCUMOCTHU OT TUNa NONepeyvyHoro Ce4eHnsa v Na0CKOCTU NPOAO0/IbHOrO n3rnba. Kaxagas
Takas KpuBas cBsidaHa CO 3HauyeHneM KoauLmneHTa HecoBepLIEHCTBa a, ykasaHHbIM B Tabnuue 6.

Tabnunuya 6 — KoadpuumeHTbl HeCOBEPLLEHCTB
KpviBasi MpofosbHOro msrnba S a b c

KoadhchmupmeHT npogosbHoro msrvba a 0.13 021 0.34 0.49

COOTBETCTBYIOLLYIO KPUBYID NPOAONLHOTO M3rnba ANs OTAENbHOTO CeYeHUs onpeaensioT B COOTBET-
cTBUK C Tabnuuei 7.

Tab6nunya 7 — KoadpmumeHT Npoaos/IbHOMO M3rnba a Ans pasHbIX TUMOB CeYeHUsT X0/104HOOpPMOBaHHOIO npodmnst

IOTEPs YCTOAMVBOCTL OTHOCUTESTHHO OCU

Tuvin cevers
\A% 1
MCMo/ib30BaHUM 17 a=034 a=034
y\in\hy
T U _ -
1 npl vcnonssosanun fya a =049 a=0.49
a=021 a=0.34
E tr
z z

a=034 a=034

z z
a=034 a=034
a =049 a =0.49
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Heo6x04MMO NPOBEPSITb COCTaBHbIE 3aMKHYTbI€ CEYEHUSA C NOMOLLbIO:

a) OCHOBHOro npegena tekyudectu fyb nuctosoro matepmana, n3 KOTOPOro MeToA40M XO/TIOAHOMO NpokKaTa
cfienlaH aneMeHT ¢ KpUBOI NPoA0NbLHOrO M3rnba b:

b) cpefHero npegena TtekydyecTu fya anemeHTa nocne xono4Horo hopMoBaHuMsA, NOJTYYEHHOro B COOT-
BETCTBUW C onpejeneHmem B 8.2 KpMBOW NPoAOAbLHOIO M3rnéa c.

[onyckaeTcsi UCNONb30BaTb KPWBYIO MPOAOSBHOrO U3rnba, NONyYEHHY0 Mo pesynbTaTtam UCMbITaHWI B
cooTBeTcTBMM CA.2.3.

9.7.4.3 PacueTHas AnvHa nNpu NpoaoabHOM n3rnbe

PacueTHas AnuvHa npu NpoAosbHOM U3rnbe {49 paccmaTpuBaeMoro afieMeHTa onpefensaeTcsa Kak 4am-
Ha CTEePXHA aHan0rMyHOro NONEPEYHOro CeHEeHNA C WapHUPHO 3aKPenSIeHHbIMW KOHLaMW, Ha KOTOPbIN oKa3bl-
BaeTCcsa aHanornyHas Jilneposa KpUTUYECKas cuna, kak u B paccmatpuBaemMoin cucteme.

Ecnv oceBble ycunua v usrnbarolmnii MOMEHT B N1OCKOCTW MPOAOJIbHOTO U3rnba onpefesieHbl Ha OCHOBE
HEeNIMHENHOro aHannsa, To OHW YYUTbIBAIOT rEOMEeTPUYECKY HEIMHEHOCTb, B 3TOM calyvyae 4/IMHY NPOAO0SbHOI0
n3rnba MOXHO cumTaTb paBHOl ANnHe anemeHTa. Mpn HenvHelHOM aHanu3e ANS pacyeTa afieMeHTa gonycka-
eTca Ucnosb3oBaTh AIMHY NPOA0/LHOMO U3rnba B 0A4HONM M3 NAOCKOCTeN ANs o6ecneyeHns yCTONUMBOCTH.

[ONs nonyyeHWs BEpPTUKaNIbHON KPUTUYECKON Harpyskum ONA KaXOoro YpOBHA XpaHeHWs U BCero cTen-
naxa B LenoM Heob6XxoAMMO paccuUuTbiBaTb NPUBEAEHHYIO ANIMHY 3N1€MEHTa U COOTBETCTBYHIOLLYO eli hopmy
noTepu ycToliynBoCTH.

MpumedaHue 1— Hwkecneayolee onpeaeneHvie 4/MHbI NPOAOILHOIO U3riba MpPYMEHSIETCS K a/1ieMeHTam
paM C KPeCTOBbIMY PAaCKOCaMM XECTKOCTU M TEM pamam, /15t KOTOpbIX HEBO3MOXHO MPOBECTY aHas/ M3 BTOPOro Mopsiaxa.

MpumeyaHue 2— [ IMHY NPOAONLHOMO M3TNGA ( LIEHTPa/IBHO-CXATONO 3/1EMEHTA MOXHO ONpeae/IUTL METOLOM
pacueTa UM UCMbITaHWUiA, YAENMB BHMaHVE NMOBEAEHIO BCeli pambl Y OrPaHNYeHsIM, MPeayCMOTPEHHbIM B COEAVNHEHUSIX
PacKoCOB U APYrUX 3/IEMEHTOB.

MpumeyaHne 3 — B 06LEM C/lyHae KOHCTPYKTUBHbIE [/IMHbI 3/IEMEHTOB U PaCHETHbIE A/HbI U3MMBHO-KPY-
TWU/LHO NOTEPW YCTOMUMBOCTY B X- 1 /-HANpaB/IeHNsIX He COBMaJatoT. Takke BO3MOXHO Ha/INUME CTbIKOBbIX COEAVNHEHWI
N M3MEHEHU MOMEepPeUHOro CeUeHsi MEX/y Y3/laMmn KPernsieH!s packocoB. B Y-HanpaBieHun co3aatoTcs A0MNO/HUATE Tb-
Hble BO3LEMCTBUS 3@ CUET M3MEHEHWI OCEBOI Harpy3kn Mexzay y3/fiamm KpersieHusi packocoB. HopMaTVBHOE PyKOBOZ:
CTBO B OTHOLLEHWWN pacyeTa CXXaToro a/IeMeHTa, KOTOPoe BK/OUaeT B cebsi BCe BO3MOXHbIE (DaKTopbl, OTcyTCTBYeT. Vc-
Mo/Ib30BaHMe KOHEYHO-3/1EMEHTHOMO aHa/In3a B COOTBETCTBUM € 10.1.3 NO3BOMSET YHECTb BCe BO3MOXHbIE thakTopbl. B
OCTa/IbHbIX C/Tyuasix pacHeT OCHOBLIBAETCA HA HE3ABVCVMMOM aHa/In3e OTHOCUTE/TbHO TPEX OPTOroHa TbHbIX OCeli, BbIGOP
NpUBEAEHHbIX 4/IMH A1 pacyeTa 3/IeMeHTa OCYLLECTB/ISIETCS HA YCMOTPEHVe KOHCTPYKTopa. B obLuem criyyae (a1s pam
C KPECTOBbIMM PAcKOCaMM KECTKOCTU 1 6e3 HUX), KOTAa YCUINA B 3IEMEHTE KOHCTPYKUMW OnpeaesieHbl Ha OCHOBaHWM
HE/IMHENHOro aHaIM3a, NpYBedeHHas 4/IMHA 3/1eMeHTa He A0/HKHA NPEBbILLATh COOTBETCTBYHOLLYHO (haKTUUECKYH A/INHY
3/1eMeHTa.

Ecnun pacyeTHasi AnvHa Npu NpoA0SbLHOM U3rMGe He onpejesieHa B Xofe CTaTUyYecKkoro pacyeTa, Heoo6-
XOAMMO UCMOMb30BaThb C/eaylle 3HaYeHnsa KoaduLmmeHTa npuBeaeHHol annHbl K:

t= KL,

rae L— anvHa ctepxHa (T. e. AANHA MeXAy Y3namu KpenneHns packocos, OTHOCALAsACA K paccMmaTpmuBaeMoi
hopme noTepu ycTonuymeocTu).

a) Ana noboro afnemeHTa, 06a KOHLa KOTOPOro He MMeIT nepeMelleHnii OTHOCMTENbHO paccmaTpuBa-
eMoii chopMbl noTepu ycTonumsoctu: K - 1.

b) [NA HWXHEN YacTu CTOWKM paMbl C KPeCTOBbIMU PaCcKoCaMu XXeCTKOCTW B Y-HanpaBneHuu.

Mpu ycnosuu, yto:

1) packocbl coefjHeHbl C 06enMmn NoaKammn CTONKN:

2) 3KCLEeHTpUCUTETbl packocoB yaoBneTBopstoT TpeboBaHmam 5.3.6 n 5.3.7;

3) NoAMATHUK COOTBETCTBYET TUMY CTOWKMK;

4) non BbINOSIHEH 13 6eToHa.

K=0.9

Mpu yaoBNeTBOPEHNM BbllLeyKa3aHHbIX YC/I0BUiA, 3a UCKI0OYeHneM 3) uam 4):

K*1,0.

L — BbICOTa OT nosia 40 BTOPOTO y3/n1a KpenseHns packocoB [H Ha pucyHke 21a. b).

MpumeyaHne — EC/M HKHWIA y3€ KPEM/IEHUs! PACKOCOB PaMm C KPECTOBbLIMM PaCKOCaMI XXECTKOCTM HaXOamT-
csi He Bo3/ie nona (cm. 5.3.6). TO BbiCOTa MeX/y MOMoM Y NepBbIM Y3/10M AO/MKHA PacCMaTpUBATLCS Kak MMetoLwasi Bo3-
MOYHOCTb OTK/IOHATLCSI OT BEPTUKa/IbHOM M/IOCKOCTY.
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c) Ana Bcex ocTaflbHbIX 3/1IEMEHTOB CTOWKM B pame C KPecTOBbIMU pacKkocamu XecTKocTu B X-Han-
pasneHun: K =1,0.

L — BbICOTa Mexay y3namu kpenseHus packocoB (Hp Ha pucyHke 21a, b).

MpumMmeyaHue — Cryyaid, NoKazaHHbIA Ha pUCyHKe 21c, SIBMsSIETCA TMMOBLIM. Heobxoammo yaermTts ocoboe
BHVIMaHVie YCTOMUYMBOCTY BEPXHEN YacTy pam 6e3 PackoCoB [CM. pUCyHOK 21c].

d) Ans ropu3oHTaNbHbIX U AnaroHasnbHbIX PackocoB paMm.

[lns cBapHbIX paM. B KOTOPbIX packoc npuBapeH kK 06enmM nosikam CTOEK Yr/i0oBbIM CBAPHbLIM LIBOM [/11-
HOW KaK MUHUMYM 20 MM.

K = 0.9 Tonbko ANA NpofoabHOro nsrnbéa B 04HON NAOCKOCTH.

Ana Bcex ocTtanbHbIX cnyyaes K - 1.0.

Ecnu y3nbl Ha KOHLLax packoca He coBnajatoT C OCEBbIMU JIMHUSAMU CTepXHeli (T. €. 3KCLLeHTPUCUTEeThbl He
COOTBETCTBYIOT 5.3.6). TO 3a/1leMeHT fo/KeH 6bITb paccunTaH A58 BOCNPUATUSA OCEBOW Harpysku B covyeTaHuu
C n3rnéom.

O — paccTosiHue MexAy cToukamun o pamc; G — 3KCLeHTpucuTeT; M — BbiCcOTa YPOBHA;
Hp— Han6onblwas AnuHa CTEPXHA MeXAy y3naMmu KpenneHns packocos

PurcyHok 21 — ®opMbl NOTEPU YCTOYNBOCTM paM B OAHOW MI0CKOCTI

e) Ona pam ¢ KpecToBbLIMWU packocamy XecTKOCTW B X-HanpaBfieHun {BepTukaibHble KPecToBble pac-

KOCbI XeCTKOCTW).

KoappunumneHT K aHanornyeH ykasaHHomy B b) u ¢) gns /-HanpaBneHus.

CyuiecTByeT Tpy BapuaHTa KOMNOHOBKM HUXHER YacTu packoCcHOI CUCTeMbl pambl (CM. PUCYHOK 22).

BapunaHT 1. ¥3n1bl KpenieHns packocoB He COBNagaloT € y3namu KpenneHus 6anku.

L — BbiCOTa OT Nona A0 NepBoro ypoBHa 6anku (H Ha pucyHke 22).

BapunaHT 2: HanonbHas 6anka HaxoAUTCS Ha BbICOTe Ha/ MOJIOM aHa/oTMYHO BbICOTE MeX/y COCeAHU-
MU 6ankamu.

L — BbiCOTa OT Nona A0 NepBoro ypoBHsA 6anku (H Ha pucyHke 22).

BapunaHT 3: HuxHAsA 6anka unu ysen KpenseHns packoca HaxogumTcsa 6/1IM3K0 K nosny.

L — BbICOTa OT Mosia A0 BTOPOro YPOBHS 6ankum Wan ypoBeHb 6anku Bbille y3/a KpenseHus packoca
(H Ha pucyHke 22).

[na npounx ANINH CTePXHSA

L — BbICOTa MeXJy YPOBHAMYU Gasku.
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PucyHok 22c, BapuaHT 3; HUXHAS 6anka unu y3en npuMblKaHUs packoca HaxoAWTcs 61U3KO K mony

PrcyHOK 22 — Pambl C KPeCTOBbIMM pacKOCamMm XXECTKOCTU B X-Harnpas/ieHun

B pame c KpecToBbIMU packocaMu XeCcTKOCTW B X-HanpaB/eHUN. eC/in HUXHWUIA y3en KpenjeHus He co-
oTBeTcTBYeT 5.3.6. BbICOTY MeXAy MOMOM U NepBbIM y3/10M CrefyeT paccMaTpuBaTh Kak VMeloLyio BO3MOX-
HOCTb OTK/IOHATLCA OT BEPTUKA/IbHO NJIOCKOCTY.
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0 Ans pam. He UMeLNX KPeCTOBbIX PACKOCOB XECTKOCTU B X-HanpasBieHUn.

Mpwn oueHke 06LLeil yCTONUYNBOCTU HENMHENHBIM CNOCOOGO0M YYMUTbIBAIOT NOBbILEHHbIE N3rnbarLwme MOMeH-
Tbl. YTO ABNSAETCA TUMNYHBLIM A1 pacyeToB C ucnosib3osaHnem K= 1 npu 3HaueHnsax L npusepeHHbix B 9.7.4.3e.

9.7.5 KpyTunbHas u N3rnbHo-KpyTUabHasa popMbl MOTEPU YCTONUYNBOCTM

9.7.5.1 OCHOBHble NOIOXEHUSA

KpyTunbHas choopma notepu ycToRYnBOCTM KPUTUYHA TONTbKO A8 OTKPbITbIX LLEHTPasbMOCUMMETPUYHBIX
cevyeHunit. NS ceyeHuii C 04HOOCEBOV CUMMETPUE UAN aCUMMETPUYHBIX CeYEHN XapaKkTepHa U3rmbHo-kpy-
TunbHas popma noTepu yCcTohumMBOCTHU.

LlonoNHNTEeNbHO K NPOBEpKe W3rMOHO-KPYTUNbHOW (hOpMbl NOTEepy YyCTONUMBOCTU HEOOGXOAMMO Takxe
npoBepsATb Ha U3TMGHY (hOPMY MOTEPM YCTOWYMBOCTM OTHOCUTENILHO 6onee cnaboli OCHOBHOI ocu.

3.7.5.2 PacyeTHOe conpoTMBAEHME NPU KPYTUNBHON U N3TMBHO-KPYTUBHOW hopmMax NoTepu yCTOMYMBOCTMH

PacueTHoe conpoTuBneHune no yctoiunBoctn NbRd, cooTBeTCTBYyOWEE KPYTUNbHOW UM U3TMGHO-KPY-
TWBbHOW hbopmaM noTepu yCcTON4YMBOCTU, ONpeAenseTca ¢ NOMoLbio hopMy/, NpUBEAEHHbIX B 9.7.4. nyTem
npuMeHeHUsA MeHblwero 3HadyeHnsa n3 Ncr Tunum NerFT gna N npu:

(30)

(kpuTHnUeckoe ycunne npu KpyTUAbHON hopMe NMoTepun yCTONUYMBOCTH)

(1)

MpumevyaHne — dopmyna (31) NPUMEHSETCS TOMbKO K NOMEPEYHbIM CEYEHWSIM, KOTOPbIE CUMMETPUYHBLI OTHOCK-
TeNbHO ocu y-y (Hanpumep, za= 0). Ans apyrux hopm ceyeHnin Heo6X0AMMO NCMOIb30BaTL COOTBETCTBYIOLLME METOAMKN.

NcrFT — npepenbHoe ycunve npu U3rmbHo-KPYyTUAbHON hopme noTepu yCTOUYMBOCTH;
Ncry — Kputmnyeckasa ocesasd cuna CTOliKM Ha OCHOBe ANUHbI noTepun yCTOVIHI/IBOCTI/I B COOTBETCTBUMN C
9.7.4.3.
Yo

1— ueHTp usrnba ceyeHns

PucyHok 23 — LleHTp n3rnba ceveHus
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A, — naouwagb ceyeHus 6pyTTo;

'20=*2y*12r*Yy 20-
E — mopynb ynpyroctu;
G — mMoaynb cABUra;

yo — paccTosiHue BAO/b OCK Y OT LeHTpa nsrnba 40 LeHTpa TAXEeCTU cevyeHns 6pyTTo (CM. pUCYHOK 23);
ir iz — pagnyc UHepuun ceyeHus BPYTTO OTHOCUTESILHO OCell y 1 2 COOTBETCTBEHHO;

T — MOMEHT UHEPLMMN YNCTOrO KPyYEHUS NONepeyHoro ceyeHns 6pyTTo;

KO — ceKTopuasbHblii MOMEHT MHEPLUN NOMEepPeyYHoro cevyeHus 6pyTTo:

Lej — npuBefeHHas 4/INHA 3/IEMEHTA NPU KPYYEeHUU.

[lo nogTBEpXAeHNA 6osiee TOUHbIMYU MeTofaMn He06X0AUMO NCNOMb30BaTh C/eAyoLLY0 NPUBEAEHHYIO
ONVHY 3N1eMEeHTa NpW KpyYeHUN:

LeT = 1.0 x (paccTosiHue Mexay y3namu KpenneHus packocoB) MpW yc/0BUM 06GecrneyeHns MosIHoro
OorpaHuyYeHns KpyyeHus;

LeT = 0,5 x (paccTosiHue Mexay y3namu KpenneHust packocoB) MpW YC/0BUM 06GecrneyeHuss nosHoro
OrpaHUyYeHuns KpyuyeHust N NosIHOTO OrpaHuyeHuns gennavayuu.

Ha npakTuke CMOXHO NOSYYNTb MOSIHOE OfPaHUYEHMe KPyYEHUS U MOMIHOe OrpaHuyeHne gennavayum.

Ons coefuHEHW, aHaNOrMYHbIX NOKa3aHHbIM Ha pUCyHKe 24a, KOTOpble MOTYT paccMaTpuBaTbCs Kak
o6ecrneynBaloLie NosHOE OrpaHNyeHne Aennavauun v sanpet kpydeHus. LeT = 0.7 x (pacCTosAHMSA mexay
ToYKkaMmn KpenneHus packoca).

Ons coefuHEHW, aHaNOrMYHbIX NOKa3aHHbIM Ha pUcyHke 24b, KOTOpble MOTrYT paccMaTpuBaTbCs Kak
o6ecneynBaloLine YacTUYHOE OTPaHNYeHNe fennavnauynm n 3anpet kpyyeHus. LeT =1.0 x (pacCTosAHUS mMexay
ToYKaMmn KpenneHus packoca).

MpumeyaHne — HU3KMe 3HaYEHUsI LeT, HanpuMep, rae LeT 6osiblue 0.5 X (PacCTosiHME MeX/y TOUKammn Kperiie-
HUWS1 PAcKOCa), MOXHO TaKxke Mo/yunTb METOZOM CPAaBHEHUSI TEOPETUUECKMX BbIPAKEHWA KPYTUILHOM U U3TMBHO-KPYTiA/b-
HOVi ChopM MOTEPU YCTOMUMBOCTY C pPe3y/ibTaTaMi UCTIbITaHWIA Ha CKaTue CTOeK, Kak ykazaHo BA.2.3.

PricyHok 24 — MpuMepbl coeavHEHIA PaCcKOCOB (a — BEPXHUI Psif,— C MOJHBbIM 3aKpensieHeM
OT KpyYeHus 1 Aennaviauyv; b— HWKHWUIA psig,— C YaCTUUHBIM 3aKPENn/IEHNEM OT KpyUeHUs 1 AeniaviaLmumn)
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9.7.6 CoyeTaHue narnbarleil 1 oceBO Harpysku

9.7.6.1 OCHOBHbIE MOJIOXEHUSA

PaccmaTpvBaemble Harpysksm MOXHO Y4YUTbiBaTb B COOTBETCTBMM C HUXeCNeAYLWUMU yKasaHUSMU,
nn6o B cooTeeTcTBUM C [2] 1 [3].

97.6.2 N3rnb c oceBbIM CXaTuem

[Ana aneMeHTOB, NOABEPraloLLMXCS CXKaTUo 1 U3rnby, AO/MKHO 6bITh YA0BNETBOPEHO YC/OBUE:

-N-4 - w (33)
nu K,.** 1
roe
Ns<f MSd — pacueTHble Harpysku;
NcRd, — cooTBeTcTBYIOT 9.7.3.

97.6.3 MpoAonbHO-NoNepeYHblit n3rnbé 6e3 N3rmbHO-KPYTUILHON (DOPMbI NOTEPU YCTORUYNBOCTH
Momumo yaoBneTBoOpeHnsa ycnosusam 97.6.2. aneMeHTbl, nojsepratrolimecs npoAosibHO-NonepeyHomy
N3rnby, AOMKHbI TaKkke YA0BNEeTBOPATb CAEAYIOWNM YC/I0BUAM:
ASd . kyM .
e (34)
W"jr/iyMm =
ris A,

\ XAJ, hok%lsl-S

My=>-r(2p.vy -4). Ho S0,90

k= 1- HOk «1,5
xn.n
M/=L(2p"-4).HO"S0.90

XmAi — HaumeHbllee 3HayeHue ns3 Weh xy un rae y.db agnsaerca noHmxawwmnm KoadduumeHTom, pac-
CYNTaAHHBLIM B 9.7.2B n Xy U  SIBNSKOTCHA MOHMXAKLWMUMUN KO3 uumeHTamm cornacHo 9.7.4 gns ocei y-y n z-z
COOTBETCTBEHHO. HeobxoAnMO NpMHMMaTh BO BHUMaHue BAusHWe adphekTa noTepn yCcTONUMBOCTU (HOPMbI
nonepeyvyHoro ceyeHums.

Ndb.Rd = Ncnt=fomk) ' (Aeid (fy) MOXHO onpegennTb kak CO6CTBEHHOE 3HAYeHMe CONPOTUBIEHMUS, NONY-
YeHHOe B pe3ysibTaTe UCMbITAHWA Ha CxXaTue CTOMKM B COOTBETCTBMM € A.2.3 NAN NyTeM pacyeTa Ha OCHOBe
ncnbiTaHWn 06pas3LoB MaTtepuana Ha cxaTue npu ycnosum ydyeta adpcpekta notepu yCTOWUMBOCTM (DOPMbI
nonepeyHoro cevyeHnss B COOTBETCTBUM C 97.2.

pM yu pW /aKkBUBaNEHTHbI KO3(hpuLMeHTam paBHOMEPHbIX MOMEHTHbIX HaMPsSXXeHWi i Npu notepe ycToii-
YMBOCTMN NAOCKOW cpopmbl (CM. 97.6.4).

EcCAv MHTEHCUBHOCTb HanpshkeHWil npeBblwaeT pe3ynbTaTbl He/IMHEHbIX pacyeToB (C 06WMMU Heco-
BeplweHcTBamMu), Ky S 1 uyuwm kr S 1.

ECnnm MHTEHCMBHOCTb HanpsXXeHWin npesbllaeT pesynbTaTbl pacyeToB BTOPOro nopsgka (c obwumu un
MeCTHbIMU HecoBeplueHcTBaMn). Xy - 1 n/unm xt = 1. B 3aBUCUMOCTU OT KOHKPETHOrO cayyas, npu ycnosuu,
4yTO ahhekT noTepu ycToUNBOCTM (DOPMbI NMONEPEYHOro CEYEHNS OTCYTCTBYeT.

WGty — MOMEHT conpoTmBneHnsa 3 eKTUBHOW naoLwanmn NonepeyHoro Ce4eHNs 0OTHOCUTENTbHO OCH Y-y,

WecffJ— MoMeHT conpoTuBaeHusa adhekTBHON NioLafmn nonepeyHoro ce4eHns OTHOCUTESTbHO OCH Z-Z.

97.6.4 TpoAonbHO-MoNepeyHblli N3rné ¢ 3rMHGHO-KPYTUILHOK hOPMOi NoTepeit ycTolUnBOCTH

Momumo cooTBeTCTBMA Tpeb6oBaHMAM 9.7.5. afeMeHTbl, ANSA KOTOPbIX NPOAONbHbLIA N3rNb € KpyyeHuem
sABNsieTcA hOPMO NOTEHLMANbHOTO pas3pyLweHns, AO/MKHbI Takxe yA0BIeTBOPATbL YCN0BUIO:

Ma t KITMySa A kMjsd ~J

(35)
3n AN 1~ hu ho " '
e 0Cb Y-y ABNAETCS OCHOBHOMN 1 rae
Kr =1- £ 7 L-HOkix s1 (36)
U1r=0.15A.,pMA7 -0.15, Ho pLrS0.9. 37)
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Pwv LT asBnsieTca 3kBMBaNeHToOM Ko uuneHTa paBHOMEPHOTO MOMEUTHOTO HaNpsXeHns ANa nNpoAo/ib-
HOro n3rmba c KpyyeHnem.

kr.Ae,. Weffyn We(U cooTBeTCTBYIOT yKazaHHOMY B 9.7.6.3.

Xmit, ABNSETCA HaUMeHbLW UM 3HavyeHnem mn3 xdb (no 9.7.2c), xy n x. (no 9.7.4) n NnoHMxXarwWwmnx kKoadu-
LLMEHTOB. OTHOCALLUXCA K NOTEpPU YCTOWYMBOCTU hOPMbl NONEPEYHOTO CEYEHNS N U3TMOBHO-KPYTUBHOK hopme
noTepu ycToliynBoCTH.

XLT SBNSIETCA MOHMKAKLWMNM KOIPPULMEHTOM NPU U3TMOHO-KPYTUIbHOM (hopMe NoTepu yCTOWYMBOCTM
(cm. [3]).

— npuBegeHHas rmbkocTb Npu U3rnbHol hopme noTepm ycToilumBocTu. MprBegeHHan AiHa MOXeT
6bITb B3ATa Kak MakCMMasibHOe pacCcTosiHue MexXay y3namu kpenneHus 6anok.

OKBMBaNEHTHble paBHOMepHble KOAULUEHTbl MOMEHTOB pMy, pM ,1 AO0/MKHbI 6bITb NOMYYEHbI
COrNacHoO PUCYHKY 25 B COOTBETCTBUM C 3MOPOI U3rnbaloliero MOMeHTa Mexay y3namu KpenieHus, Kak yka-
3aHo B Tabnuue 8.

Tabnuuya 8 — SKBUBAIEHTHbIE KO3(PPULIMEHTEI MOMEHTOB

Koathdhuumnent MOMEHT OTHOCUTENbHO ocell KpenneHue k ocu
Pary vy vy
PMm* z-Z z-Z
PmnT y-y z-Zz

Ha npakTvke pacyeTHble COMPOTUB/IEHUS B hopMmysie MOTyT 6bITb OonpefeneHbl No pesysibTaram UChbl-
TaHWA. KaK N3T0XKEHO HUXeE:

AeH ' fy onpefeneHo B kayecTBe COOGCTBEHHOrO 3HAYEHWUS COMPOTUB/IEHNS, NOMYYEHHOTO B XO04€ UCMbI-
TaHuii o6pa3ua Ha cxaTue B COOTBETCTBUM Cc A.2.1.

We/f'V I n ' Wcir ' fy onpegeneHo B kayecTBe COGCTBEHHOI0 3HAY€HUA CONPOTUB/IEHUSA, NOTYHEHHOIO
B XOfle UCMbITaHWI Ha U3rn6 B COOTBETCTBMM CA.2.9 C NpUMEHEHNEM COOTBETCTBYIOLWEW KOHUrypaymu.

XTT' Aen' fy moxeT 6bITb ONpefeneHo B kKa4ecTBe COGCTBEHHOrO 3Ha4YeHNs CONPOTUBAEHUA, NONYYEH-
HOro B X0Z€ UCNbITaHWIi CTOMKMN Ha cXaTue B COOTBETCTBMM C A.2.3 UK NyTEM pacyeToB Ha OCHOBE UCMbITaHWU
06pa3L0B KOPOTKMUX CTOEK Ha cxaTue (cM.A.2.1) npu ycnosuu, YTo OTCYTCTBYET NOTEPS YCTONUYMBOCTU hOPMbI
nonepeyvyHoro ceveHuns (cm. 9.7.2).

PycyHOK 25 — 3KBUBa/IEHTHbIE KOIWPMLIMEHTLI PABHOMEPHbBIX MOMEHTHBIX HaMpPshKeHWiA, ncT 1
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OKBUBANEHTHbI KO3 hULUNEHT

3nopa n3rnbalwnx MOMEHTOB
paBHOMEPHbLIX MOMEWUTHBIX HANpAXeHnn

MOMEHTbI BCAIEACTBUE NOMEPEUHBIX HATPY30K B OAHOI
NAOCKOCTM ¢ MOMEHTbI Ha KOHLaX 6anku

TONbKO BCNEACTBUE GOKOBOI Harpysku
-jlmuiMltanTio 94078 GOBOOATP y T

Ana anypel Y bpUNK
MOMaHTa Geaa TM U H aHT
rM- rPM MMMHa*m
M B MOpPbl UNBatOLLK wmwioi

PvicyHok 25. nmct 2

97.6.5 W3rnb c oceBbIM pacTsHKeHuem
97.6.5.1 PacTtsaxeHue
FopsiyuekaTaHble aneMeHTbl, paboTalLme Ha pacTsxeHne, He06Xo0ANMO paccUnTbiBaTb B COOTBETCTBUN
c [2) (n. 6.2.3).
XonogHothopmoBaHHble 3/leMeHThl, paboTalwole Ha pacTsxeHne, He06XoANMO paccunTbiBaTb B COOT-
BeTcTBUM ¢ [3] (n. 6.1.2).
97.6.5.2 CoyeTaHue n3rnba c 0CeBbIM pacTsHKeHnem
Mpu coveTaHun nsrnba N 0CeBOro pacTsXKeHnss HeobxoAUMMO o6ecneynTb BbINOMHEHNE CAeAyIoLLero yc-
nosus:
N* ,U» |, Y.» |y (38)
Yy * Yy.ft*  4r.ftrf
roe
M3au Nsa~ pacyeTHble 3HAYEHWS MOMEHTA N pacTArMBaloLLero ycuaus, a Takke ycaoBnsa CONpoTUBNEHUA
onpepesneHbl COOTBETCTBEHHO B 9.3.2. 1 97.6.5.1.
Ecnun cnocobHOCTb BOCNpUHUMATL AeicTBUE N3rnbaroLero MoOMeHTa onpejeneHa HeliMHelHbIM pac-
4eTOM. TO He06X0AUMO UCNONb30BaTh POPMYy B3aMMOLENCTBUS, NMPUBEAEHHYIO B (2).

9.8 PacuyeT CTbIKOBbIX COEAMHEHUI CTOEK

CTbIKOBble COeiNHEHUA CTOEK HEOH6X0ANMMO paccunTbiBaTb NM60 aHanUTUYeCKUMu metogamm, nmbo no
pesynbTatam UcnbiTaHuin B cooTBeTCTBUMM C A.2.11.

a) lns CTbIKOBbIX COeANHEHN A0MKHA 6biTb M3BECTHA Kak MUHUMYM NPOYHOCTb Hambonee cnaboro u3
COEIMHEHHbIX 3N1EMEHTOB, IM60 OHW AO0/KHbI 6bITb paccynTaHbl COrMacHo oceBoMy ycunuio cxatnsa NSd un
nsrnbatouwiero momeHta M- Sd.

b) CTbikOBble coeMHEHUNA [O/MKHbI 6bITb paccyMTaHbl Tak. UToObl Harpysku, ocesoe ycunue, geincreme
nonepeyvyHon cusbl U nM3rnbarowmnii MOMEHT MOXHO 6bl/10 NepeHecTn B 3PP EKTUBHbIE YacCTU NONEepeyvyHoro
ceyeHus.

a4



FOCT P 56567—2015

c) Ecnu npu ucnbitaHnax (cm. A.2.11) XeCcTKOCTb U MOMEHT CONPOTUBJ/IEHUSA ABYX CTOEK, coeaun-
HEHHbIX CTbIKOBbIM COEAMHEHWEM, PaBHbl UM 6O/bLUe XEeCTKOCTU U MOMEHTY COMPOTUBNEHUSA eAUHON
CTOKM TaKoli Xe [NUHbI, TO B CTaTUYECKOM pacyeTe [JOMNyckaeTcA He yuuTbiBaTb Hasnmyne CTbIKOBOTO
CoefiMHeHNS.

d) Ecnn npumeHeHne CTbIKOBOTO COefIMHEeHUSI Bbl3biBAeT U3MEHEHNE TOUKM NPUNOXEHUSA Harpysku, To
npu pacyeTe HEO6XOAMMO y4YeCTb COOTBETCTBYIOW NI IKCLeHTpUcUTeT MT

e) MNpwu yyeTe WapHUPHO-CTbIKOBOTO COeANHEHNS B 06w el Mmodenn gonyckaeTca NpoBepsiTb TOMIbKO Oce-
BYI0 MPOYHOCTb U AeiicTBUE NONepeyHol cubl 6e3 NpoBEePKN U3TMOHOM U KPYTUIbHOW XEeCTKOCTU.

CTblKOBOE COefINHEHNE pacCUnTbIBAOT COrNacHo:

(39)

roe

(40)

X onpepgensierca B COOTBETCTBUN C 9.7.4;

Ap/,— nnowagb 3 pekTMBHOIroO NONEPEYHOro cevyeHns Hanbonee cnaboro aNeMeHTa;

Welf— oceBoii MOMEHT conpoTuBneHnsa 3 PEeKTMBHOIO NOMNEPEYHOro cevyeHnsa Hambonee cnaboro ane-
MeHTa npu nu3rube;

X — paccTosiHne Mexay TOYKON M3rnba u CTbIKOBbIM COeAMHEHUEM UNN KPOHLWTENHOM 6anku;

t — npuBegeHHasa AnuvHa;

Ad — uncTan nnowasb NONEPeyHOro CeYEHNs CTbIKOBOTO 3/1IEMEHTA;

M — MOMEHT CONPOTUB/IEHNS CTHIKOBOTO 3/IEMEHTA;

MfAcc — MOMEHT, BO3HMKAOLWNIA B pe3ynbTaTe Ha/nums 3KCLeHTPUCUTETOB.

3HaYeHUsA BHYTPEHHUX YCUINIA N MOMEHTOB A0/DKHbI 6paTbCcs He MeHee 10 % MoMeHTa Harpy3ku Hanbo-
nee cnaboro ce4yeHMs OTHOCUTENbHO 06enx oceil n 1.5 % HOMUHaNBLHOWN Harpy3kun Hanbonee cnaboro ceyeHns
B HanpaBneHnax o6eunx oceli. Ecnu cTbikoBOE COeiMHEHME ABNSETCS WapHUPHbLIM, TO NPU pacyeTax MOMeHT
OTHOCUTE/IbHO COOTBETCTBYLLMNX OCEW HE yUnUTbIBAKOT.

9.9 PacueT nognNATHUKOB

9.9.1 OCHOBHble NOJIOXEeHUA

Kaxpas cTtoiika gos/mkHa 6blTb NPUKpensieHa K NOANATHUKY.

Mpu pacyeTax HeO6XOAMMO NPOBOAUTL NPOBEPKY MPOYHOCTU NOANATHUKOB, KOHTAKTHOIO AaBneHus u
aHKepHbIX 601TOB.

PacuyeT KOHTAKTHOroO faB/ieHNss 1 NOANSATHUKA MOXET NPOBOAUTLCSA MO BO34EWCTBUIO HOPMasbHOMO YyCU-
nua. lonyckaeTca He y4nTbiBaTb BO3HUKAOLWMNE MOMEHTHI.

MpumeuvaHne — CoeavHeHNE NOAMATHYKA C NMOSIOM 06bIMHO NOABEPraeTCs CKaTUIo U U3rMBy. Mpr 3TOM Ko3-
(OVILIMEHT XXECTKOCTV coeyHeHUs Ca”onpeaensieTcsi BCOOTBETCTBUM C A.2.7. B/IMSHWE N3TMBAIOLLErO MOMEHTA NP 3TOM
yXe yuTeHo. Mpy pacyeTax NoANsTHUKOB HEOBXOAVMO MPOBOAUTL MPOBEPKY AENCTBUA TOMBKO BEPTUKASILHOMO YCUvs
oxarts.

9.9.2 Db hekTMBHaAA nnowasb NnoANATHNUKOB Abaa

Mpu pacyeTe NoANATHWKA Nof AeCTBMEM OCEBOI CuMbl, AeliCTBYHOLW e BepTUKanbHO, BAWAHUE BO3-
HUKaLWNX MOMEHTOB He yunTbiBaeTCs, flaB/ieHne Ha ap(PekTUBHYIO naowaab NoANATHUKA pacnpejenseTcs
paBHOMepHO. Ha pucyHke 26 adphpekTuBHas niaowajb 3aTeMHeHa.

(41)
roe
tb — TonwwmHa NoANsATHUKA;
f — npefen TekyyecTu maTepvana NoAnNATHUKA;

— pacueTHas NPOYHOCTL MaTepuana nona Ans KOHTAKTHOro AasfieHus (cm. 9.10).
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B — paccTosiHue, onpejenswiiee s eKTUBHYIO NAoWwasb NOANATHUKA

PurcyHok 26 — 3dpdhekTrBHas nioLaab ANs pacyeTa NoANSTHUKA

B Tex cnyyasx, Korga pacctosiHue oT MOBEPXHOCTU CTOWKM 40 Kpasi NOANATHUKA MeHbLWe B, He06X04UMO
MCMNONb30BAaTh MOHMXEHHOE 3HAYEHME B. PABHOE PACCTOSIHWIO OT CTOWKM 40 Kpas NoAnaTHUKA.

PacueTHoe cxumailiee ycunme oT CTOMKW Ha ypoBHe nognsaTHuka VSd 40/KHO YAOBMETBOPSiTb COOT-
HOLEeHUIO:

n2)

roe Abas — addekTuBHas nnowanb NOANATHUKA B COOTBETCTBUM C PUCYHKOM 26;
I'm — onpepensetca B cootBeTcTBMM ¢ 9.10.1.

9.10 Martepuansl nona

9.10.1 BeTOHHbIE NOJibI

Mpu pacyeTe NOANATHUKA NPOYHOCTL 6eTOHa AN1A OnpefeneHNa KOHTaKTHOro fAaBneHus / moxeT 6a3un-
poBaTbCA Ha MPOYHOCTH Takum o6pasom, 4To:

fé —2,5V— . (43)

roe
fOK— NpOYHOCTb Ha cxaTue ana 6eToHa.
yT = 1,5 (YacTHbIli KOIPPUUNEHT HAAEXHOCTN NO MaTepuany Ana 6eToHa).

B Tex cnyvasx, korga mapka 6eToHa, M3 KOTOPOro M3roToBMEHbl NOMbl, HEW3BECTHA, HE06X0AMMO UC-
nosib3oBaTh kjacc npoyHocTn 20/25 B cooTBeTcTBMY C [10]. ANs KOTOpPOro:

fck = 20 H/mm2.

[Onsa onpefeneHua dakTuyeckoli NpoYHOCTM GeToHa gonyckaeTcs NpoBefeHue LOMNONHUTENbHbIX UC-
NbITaHWUA.

9.10.2 Monbl Ha OCHOBE BUTYMHbIX MaTepuasnos

3HayeHna AONyCTUMOro A0ATOCPOYHOro HanpsxeHus fc 4ns NoNOB Ha OCHOBE GUTYMHbIX MaTepu-
anos npusegeHbl B Tabnuue 9. Ana kaxnoro marepuvana npuBoaguTCca ABa 3HavyeHusa. Heobxogummo uc-
nonb3oBaTb HaMMeHbluee W3 ABYX, €C/IM MaTepuas He MOXeT ObiTb WAEHTUULMPOBAH HaAsexalum
obpa3om. B cnyyae TOYHOro onpegenieHns napamMeTpoB MaTepuana gonyckaeTcs ucnonb3oBaTtb 60onbliee
3HayeHue.

B Tex cnyyasx, korga mapka matepuana, M3 KOTOpPOro M3roToB/ieHbl MOJbl, U3BECTHA AOCTOBEPHO, A0-
nyckaeTcs UCNOMb30BaTh 6ONbLUNE 3HAYEHMUA AONYCTUMOrO A0TOCPOYHOT0 HanpshxeHus fc.
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COOTHOLWEHNE MeXay PpacueTHbIM HanpshXKeHMeM s npeaesibHoro CoCTosiHMS Hecyl e cnoco6HOCTH
1 AONYCTUMbIM JONTOCPOYHBLIM HaNps)keHneM LTBbIMAAUT Cnegyoumnm o6pasom:
t-W or (44)

[aHHble, yka3aHHble B Tabnuue 9. 0THOCATCA K 4ONYCTUMOMY KOHTAKTHOMY AaB/I€HNI0 HA MOBEPXHOCTU
nona v npegHasHavyeHbl 4NnAa UCnonb3oBaHUA NpuU pacyeTe NOANATHUKOB.
[ns nw6oro TMNa Nos0B Ha OCHOBe 6VITyMHbIX MaTepuanos coegnHeHMe noanAaATHUKa € NO0N1I0M Heo6xo-

AVMO paccMaTpuBaTh Kak LWapHUpHoe.
MpumeyvyaHne — KOHCTPYKLYSi NOsa BOCMPYHUMAET Harpy3Ky OT MOAMSTHUKA BCEMU CYLLECTBYHOLLWIMY CTIOSIMU.

Tabnwn ua 9— ﬂOI’IyCTI/IMbIe KOHTaKTHble aB/ieHnA 4714 NoJsI0B Ha OCHOBE 6I/ITyMHbIX mMarepunasios

Tvin noma le. Himm2
Mpynna BepxHuii crioii HwitHee 3HaueHe  BepxHee 3HadeHve
CraHaapTHbIli acthanbTOGeTOH 0.3 0.8
AcchanbTo6eTOH
C NONMMePMOANCHNLINPOBAHHBIM 0.3 0.8
lopsauuii CBA3YIOLLYIM PacTBOPOM
OUTYMVHN3MPOBAHHb A
acghanisT JpeHvpytolmii achasibTOGETOH,
ob6oralleHHbI NeCKOM/LIEMEHTHbLIM 0.3 0.8
pacTBopoM
LLle6eHOUYHO-MacTMYHasi CMeCb 0.3 0.8
ActharibToBas aMysibeust +
ActhanbToBas amysibevst LUEMEHT + 3an0HITENb 0.3 4.0
XonoaHbii acpanst OTKpbITasn CTPYKTYpa, 03 _
Ha ocHoBe GuTyma HEBbICOKas YCTOYMBOCTb '
AcchanbToBas MacTuka TepMorionacTniHiLI 0.3 —

1 BA3KOYNPYruii

MpumeyaHne 1— 3HayveHus, NpMBeAEHHbIE B TabnmLe 9. OTHOCATCS K BepXHE NOBEPXHOCTU 1 AeCTBUTESTb-
Hbl 415 TemnepaTyp Huxe 25 °C Ha ypoBHe nosna.

MpumeyaHue 2— VICNonb3oBaTh HWKHEE 3HAYeHVE /. NpU OTCYTCTBUM BO3MOXHOCTV OMpeaesuTb Matepuasl
nosa. HeobxoaMMo UCMosb30BaTbL BepxHee 3Ha4eHne c Npy U3BECTHOM MaTepuasie nona

9.10.3 lNpoune maTtepunansl nona

B cnyyae npuMeHeHMa NOMOB M3 APYrUX MaTtepmanoB Heo6XO0A4MMO MOb30BaTbCA pPeKoMeHaauusMu
nocraBslMka maTepuana nona ¢ yyeToM NPOYHOCTU Ha pasfasBnuBaHve. Npu oLeHKe HOPMaTUBHON MPOYHO-
CTM MaTepuana Heob6xo4UMO yAennTb AO0/HKHOE BHUMAHNE BO3MOXHOMY MOSB/IEHUIO MOA3YYECTU U BIUSHUIO
TemnepaTyp Ha nosegeHue maTtepuana. Heo6xoaMmMo Takxe yaenAaTb BHUMaHWE BCEM C/I0SIM Nofa, Xxapakre-
PUCTUKN KOTOPbIX MOTYT MOBANATL Ha NOBefeHne NoANATHMKA.

9.10.4 PacyeT KpenneHnsa ctennaxeii Kk nony

PacueTHble ycunusa B KpenneHnsax K noay A0/KHbl 6biTb paccunTaHbl ¢ yueToM Hanbonee Hebnaronpu-
ATHOrO COYeTaHUsA Harpy3ok B npefesibHOM COCTOSSHUM Hecyl el cnocobHOCTU, a aHKepHble 6ONTbl AO/KHbI
6bITb paccuMTaHbl B cooTBeTCTBUN C [11].

Kaxpoe kpenneHuwe CTOMKW K NONY LO/IXHO BOCNPUMHMMATbL HOpMaTUBHOE ycunue B pasmepe 3 kH Ha
BblpblBaHue (pactsxeHune) n 5 kH Ha casur (cpes).

MpumeyaHune — [519 KpenneHns cTesiaxeli K nosy CylleCTBeHHbIMM SBAKOTCA CrieaytolLve napameTpbl:
a) TOo/LLWHa HecyLlero 6eTOHHOTo nosa (A0NO/THUTENBbHBIN BbIPABHMBAIOLLWIA BEPXHUIA CMOW Ha MPOYHOCTbL Kperisie-
HUS He B/USIET);
b) Ka4ecTBO GETOHa;
C) UHTEHCUBHOCTb apMMPOBaHNS B BEPXHEli YacTW GETOHHOM M/Tb;
d) HaxoxaeHVie MecTa KpernsieHUs K Moy B CKaTOW UKW pacTAHYTON 30He 6ETOHHOM MTLI;
€) pacCTosiHVEe Mexay TOUKaMu KpervieHus;
f) paccTosiHVe Mexay MeCTOM Kper/ieHn sl 1 Kpaem GETOHHOW rmTbl;
) pasH/La Mexzy pa3mepoM OTBEPCTUS B OMOPHO ManTe 1 AnaMeTpoM aHKepHOro 6osra.
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Mpn pa3meLieHun 6ETOHHOI NANTbI HENOCPEACTBEHHO HA 3EMJISHOM OCHOBAaHWU (MO MO FPYHTY) BepX-
HASA YacTb Takoi NAUTbI paccMaTpUBaeTCA Kak cxartas.

9.11 PacueT MeXpaMHbIX CBA3eN

B ABOHbIX psfax cTennaxei Heo6xoaumMo ob6ecneynTb Kak MUHUMYM [ABe MeXpamHble CBA3N MexXay
KaxLioii napoil cocefiHMX CTOeK (CM. PUCYHOK 2). OHM [O/MKHbI pasmelaTbCa B y3nax KpensjeHus packocos
pam 1 6bITb paccTas/ieHbl Kak MOXHO Aasblue Apyr oT gpyra. MNpy HanMuumn cTbIKOBOTO COeAnHEeHNsA Heobxo-
ANMO o6ecneynTb YCTAHOBKY AOMNOMHUTENbHOW MeXpaMHOl cBs3n. Kak npaBunao, HUXHAS MeXxpaMHas CBA3b
[lo/XHa pacnosiaratbCsi Ha YpoBHE HIKHErO y3/1a PackoCHOI CUCTEeMbl pambl.

Kaxpas mexpamHas CBA3b [A0/KHA BbiJepXUBaTbh rOPU30OHTaIbHYIO Harpy3Ky, 3KBMBAJIEHTHYIO Harpyske
npu pasmelleHnmn rpysa.

PacueT MexpaMHbIX CBA3eli AO/KEH yunTbIBaTb AeiCTBYOWME, B TOM Ync/e cnyyaiiHble, ycunus.

10 CrtaTuyeckuii pacyeT cTesniiaxen

10.1 OCHOBHble NOJIOXEHUA

10.1.1 OCHOBHblE NOMOXEHUA

Pacuet cTennaxeit cnegyeT npoBojuTb B ABa 3Tana. Ha nepsBom aTtane npoBOAAT CTaTU4YecKuit pac-
4yeT KOHCTPYKLUUW B LeNsX onpejesieHns pacnpejeneHns BHYTPEHHUX YCUIuii n nepemelyeHnii. Ha BTopom
aTane Heo6Xxo04MMO OCYLeCTBAATL MPOBEPKY NPOYHOCTU, XKECTKOCTU MU YCTOMUMBOCTU OTAEMNbHBIX 3/1IEMEHTOB
KOHCTPYKUUK (Ha Hannyne B HUX JOCTATOYHOIO COMPOTUBEHUS) B NPefesibHOM COCTOAHUN HecyLleid cnoco6-
HOCTU 1 BO n3bexaHne pasBuTNA HefoONyCTUMbIX ehopmaLnii B NpefelbHOM COCTOSIHUM 3KCM/TyaTaluoHHOM
NPUroAHoOCTN.

[na ctaTuyeckoro pacyeta Heo6xXxoA4MMO UCMOMb30BaTb LLEHTP TAXECTN NOMepeyHoro ceyeHns 6pyTTo
N peayunpoBaHHOTO NOMEPEYHOro CeYeHns, reoMeTpuyeckne CBoicTBa KOTOPbIX WCMNOMb3YIOTCSA B Aafib-
Heliwem.

ManneTHble cTennaxu 06bIYHO U3roTaB/IMBAIOT U3 XON0AHOMOPMOBaHHbLIX Npodunein. na ctennaxei
MCMOMb3YKT IMHElHbIE MeTOAbl CTaTUYecKoro pacyeTa. MNpn aTom B pacueTax CoeANHEHWIH AoNycKaeTCs yuu-
TbiBaTb WX He/IMHEHOe noBeJeHne Npu yCno0BUK, YTO UCMONb3yeMas HelnHellHasa xapakTepuctuka ocHoBaHa
Ha pesynbTaTax UCMblTaHWii, KOTOPble UMEKT COOTBETCTBYIOLL NI Arana3oH yrios nNosopoTa.

Takxe gonyckaeTcs WCNOMb30BaTbh (MU3NYECKN HENMHENHbI pacuyeT, eCan CeYeHns, B KOTOPbIX Habto-
palTca nnactuyeckne gedopmannv, yaoBAeTBOPSAIOT KpUTEPUAM, U3N0XEHHbIM B [2] 1 [3] 4N HenuHeliHoro
pacueTa, a TaKxe yC/10BMAM [40/TOBEYHOCTMN.

10.1.2 MNOCKOCTHOI aHanus

ManneTHbI cTennax npefcraenseT co60i NPOCTPAHCTBEHHYIO KOHCTPYKUMIO, A1 yNPOLWEeHUs cTa-
TUYEeCcKOro pacyeTa KOTOPOW fgonyckaeTcsi paccmaTrpuBaTb CTesiflax Kak Habop nAoCKMX pam. pacnono-
XEHHbIX B BEPTUKA/IbHbLIX MJIOCKOCTAX NapasiesibHo 1 nepneHanKyapHoO npoxofam, a Takke B rOpu3oH-
TafbHOW MAIOCKOCTU, KaXAyl0 U3 KOTOPbIX pacCMaTpuBaloT Kak He3aBUCUMbIA (DYHKLWOHANbHbIA 31€MeHT.
[lonyckaeTcs He yunTbiBaTb HECOBEPLUIEHCTBA OAHON MJIOCKOCTU NPU NPOBeEeHUN cTaTu4yeckoro pacyera
Apyroii nnockocTu. Mpu aToM Npu pacyeTe afleMeHTa He06X04MMO y4YecTb BO3AeiCTBUSA B OAHOW NIOCKO-
CTW. BAMAIOLLME HA NOBeAeHWe B APYroii ¢ UCNONb30BaHMEM COOTBETCTBYIOLUX YpaBHeHUI B3anmopaein-
CTBUA.

PacueT MoXeT 6bITb OCHOBaH Ha NOAPO6HOM MPOCTPAHCTBEHHOM aHasnuse B cooTseTcTeuu ¢ 10.1.3.

[aHHblli pasgen pacnpocTpaHaeTcs Kak Ha CTe/laXu C KpecTOBbIMU packocaMu XecTKOCTU, Tak U Ha
cTennaxun 6e3 Takmx packocoB B cooTBeTcTBMK ¢ 5.1.2 n 5.1.3.

10.1.3 YcOoBepLWEHCTBOBAHHbI NPOCTPAHCTBEHHbI aHanns3

CtaTnyeckuii aHanm3 fo/mkeH 6as3npoBaTbCs Ha NOAPO6GHOM NPOCTPAHCTBEHHOM KOMEYHO3/IEMEHTHOM
HeNnHeiHOM aHanu3e, NOJIHOCTbIO yuuTbiBatoWeM BCce TpeboBaHUA HacToswWwero ctaHgapra. Mcnonb3yemas
MeToAuka Ao/mKHa cooTBeTcTBOBaTh [2] (M. 5.3.2 (11)].

AHanus cnegyeT NpoBOAWTL NO CAeAylOWUM napameTpam:

a) O6LWuUM HecoBepLlLIEHCTBaM Kak B X-, Tak U B /-Hanpas/ieHUu.

b) HecoBeplweHcTBaM 3/1eMeHTa (M3Ha4aslbHO M30THYTble 3/IEMEHTHI) AO/HKHbLI COOTBETCTBOBATL yKa-
3aHHbIM B [2] [n. 5.3.2 (11)]. MNpu onpefeneHun KpUBOi NPoAONLHOrO U3rnba no pesynbraram uUcnbiTaHwi (B cO-
oTBeTCTBUM C A.2.3). 3HaueHne alT f0KHO onpefenaTbCs Mo KPUBOWM, annpokcumupytowein pesynbTatbl uc-
NbITaHWA.
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C) SKcueHTpucuTeTam B coefuHeHusax (Mpu Heo6xoaMMOoCTH).

d) MoTepe ycToNUYMBOCTN POPMbI CEHEHUS.

e) WarnbHo-KpyTuabHOI NoTepn yCTONYMBOCTU 3/IEMEHTOB.

0 Bo3pgeiicTBMIO gennaHauuy Npu KPyTUAbHON hopme MoTepn YCTOWUYMBOCTU, KPYHEHUN U SKCLLEHTPU-
cuTeTa LeHTpa n3runba.

Mpu yTOYHEHHOM pacyeTe He yuMTbiBAeTCA MeCcTHas Nnoteps YCTOWUYMBOCTU 3M1EMEHTA, T. €. MOHWUXalo-
Wwuii koadppruymeHT X = 1 (M0 HaNPSHKEHUAM NOTepPK YCTONYMBOCTH).

10.2 MMpouepypa pacyeTta

10.2.1 Bo3spgelictBus

10.2.1.1 OCHOBHbl€ MOJIOXKEHNA

PacueT KOHCTPYKLUKN cTennaxei NpoBoAAT C y4eTOM BO34eiCTBMI, ONMCaHHbIX B pasgene 6.

10.2.1.2 PacueTHble 3Ha4YeHus

PacueTHoe 3HauyeHWe BO3elCTBUS Kak B NpefesibHOM COCTOSIHUM Hecyleli cnocobHocTH, Tak U npe-
[eNbHOM COCTOSIHUM 3KCMayaTaluWOHHOW NPUrOAHOCTM JO/DKHO ObiTh MOMYYEHO MYyTEeM YMHOXeHUs Bo3geit-
CTBMWIA HA KO3 (PULMEHTbI Harpysku, ykasaHHble B 7.4, N KO3 PULNEHTbI couyeTaHns, yka3aHHble B 7.2 1 7.3.

10.2.2 AnropuTm pacueta

10.2.2.1 OCHOBHbIE NOIOXEHUSA

AHanus ctennaxel fo/MKeH NPOBOANTLCA CHavyana B X-HanpaBneHuu, a 3atem B /-HanpasneHuun. Mpu
pacyeTe CTOeK yCUnus, nonyvyaemble B pesynbTaTe NPoBeAeHUA ABYX AaHHbIX aHann3oB, A0/KHbl 6bITb 06b-
eAMHEHbI C MOMOLL b0 hOpPMYyN B3auMOLeliCTBUS, MPMBEAEHHbIX B 9.7. MNpoune anemMeHTbl criefyeT paccunTbl-
BaTb Ha OCHOBE aHannm3a pambl B Kakoi-nnbo U3 NA0CKOCTEN.

MpumeyaHne — PacyeT CTOeK NoapasyMeBaeT CoHeTaHNE OCEBOW Harpy3ki (BK/TOUAOLLEN Harpy3Ky OT XpaHu-
MbIX MaTEPUasIOB 1 YBENIMUMBAOLLYIOCS 3a CHET JHO0bIX AOMOHUTESBHBIX OCEBbIX HArpY30K) C U3rMBGatoLLYIMN MOMEHTaMM
OTHOCUTENBHO 06erX Ocel ceveHnsl. B cooTBeTCTBUM C 5.3.2 OTK/IOHEHWS! OT BePTUKaUTbHOM M/IOCKOCTY U Harpysku mpu
pa3MeLLEH N MOTYT YUUTbLIBATLCS B OAHOM Hanpas/eH OAHOBPEMEHHO.

10.2.2.2 KombuHauumn Harpy3ok gnsa aHanusa B X-HanpasieHun

KoHCTpyKumMa fomkHa 6biTh paccunTaHa B X-Hanpas/ieHUW Npu AeiCTBUKN Cnefyownx KOMGMHNPOBaH-
HbIX Harpysok;

a) COGCTBEHHbI BeC KOHCTPYKLUUW, BK/IOYAsH NOCTOSIHHbIE Harpysku;

b) BpeMeHHas Harpyska oT WwTabenunpytoLein TeXHNUKN;

C) BpeMeHHas Harpyska Ha nepexofbl Wan NObl;

d) BO3aelicTBMA, BO3HMKaKOLWMe BCNEACTBE HECOBEPLLUEHCTB B X-HanpaBneHuu;

€) BpeMeHHas Harpyska oT XpaHuMbIX MaTtepunasnos. MNpu yyeTe BpeMeHHOW Harpysku oT XpaHuMbIX ma-
TepuanoB HEO6XOAMMO PacCMOTpPeTb HanmeHee 6NaronNPUATHYI0O CXEMY HarpyXeHusa ANa Kaxaoro u3 cnepy-
IOLWKUX KpUTEPUEB:

- ob6uias ycTolunBoCTb B X-HanpaB/ieHuu;

- M3rnb 1 notepsa ycToluMBOCTU CTOEK;

- nporubbl 6anok un nsrnbarwLme MOMeEHTbI cepefuHbl NPoneTa,;

- MOMEHTbI B COeAUHEHMAX 6asnok Co cTolkamu.

[ns oueHkn obuieli ycToOMYMBOCTU B X-HanpasieHMM He06XO0AUMO paccMaTpuBaTb MOMIHOCTbIO Harpy-
XEHHYI0 KOHCTPYKLMIO C BO3AENCTBUAMM, BO3HUKAKOLWMMN BCNeCTBME HECOBEPLUEHCTB, Kak yKa3aHo B 5.3.

Mpun pacyeTe CTOeK HEOO6XOAMMO paccMaTpuBaTb Cry4yali MOSIHOTO HAarpyXeHus, a Takxe cayvai Ha-
rPY>XXeHUs1 Mo NPUMBEAEHHbIM HUXe cxemaM. lNpu pacyeTax cTennaxa MoxeT 6bITb JOCTATOYHO PpacCMOTPEHUS
CXeMbl HarpyeHusa B BUAe NOMHOCTbIO HArpy>XeHHOW KOHCTPYKLMKN, 3a UCKNIOYEHNEM OAHOW HEeHarpyXeHHOoW
napbl 6an0K B cpefHeli 4YacTu KOHCTPYKLUWN CTeiaxa Ha HUXKHEM YpoBHe (CM. pUCYHOK 27a). B cTennaxax c
KPeCcTOBbIMW packocamu XeCTKOCTU He0O6X04MMO PacCMOTPeTb CXeMY HarpyXeHusl, Bbi3biBalOLLY KPUBU3HY
CTOEK B O4HOM HanpaB/feHUW, Kak Nokas3aHo Ha pucyHke 27b.

NMpumevaHme 1— lMNpU HAXOXKAEHUN HDKHEN Gasikv 6/IM3KO KYPOBHIO NO/1a HEOGXOAYIMO PACCMOTPETL BapyaHT
CXEMbI Harpy>XeHusi B COOTBETCTBUM C PUCYHKOM 27C.

MpumeyaHne 2— [aHHblli aHANIM3 3aBbILLIAET OCHOBHbIE OCEBbIEe HarpysKky 1 U3rGatoLLe MOMEHTbI, AeliCTBY-
toLLYie Ha CTOVKY B X-Harnpae/ieHun. [JonycKaeTcsi NPUMEHSTL SIMHERHbIV aHan3 /18 pacyeTa BapyiaHTOB CXeM Harpye-
HUA B TEX CyYasiX, KOrda AaHHble pesy/ibTaTbl COHETAOTCS C pesy/ibTaTamMy HESIMHEMHOro aHaim3a npuy yCrioBvm MosHOroO
Harpy>eHusi.
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Ynpyras

Ynpyras
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CBA3b

27a — PacueTHas cxema HarpyxeHus
cTennaxa 6es KpeCTOBblIX packocoB
XecCcTKoCTun

27b — PacueTHasa cxema HarpyxeHus
cTennaxa c KpecToBbIMU packocamu
XeCcTKoCTn

CBA3b

PucyHok 27¢c — [lononHuTtensHasa cxema
HarpyXeHusa npu HaxoX/AeHun HUXKHel
6anku Bo3ne ypoBHA nona

PycyHOK 27 — CxeMbl Harpy>keHus /19 pacyeta B X-Hanpas/ieHun
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10.2.2.3 CouyeTaHusa Harpy3ok A1 pacyeTa B Y-HanpasieHun

KoHCTpyKuMa fonxHa 6blTb paccunTaHa B /-HanpaBieHun gnsa cnefyrolmx KOMeuHaumnii Harpysok.

a) COGCTBEHHbI BEC KOHCTPYKLUUW, BKIOYAsH NOCTOSIHHbIE Harpysku;

b) BpeMeHHas Harpyska oT XpaHUMbIX MaTepuanos;

C) BpeMeHHas Harpyska Ha nepexofbl Wau Nonbl;

d) BpemeHHas Harpyska oT wrabenupyloled TeXHUKA (Hanpumep, Harpysku npv pasmelleHnn B COOT-
BeTCTBMYU € 6.3.3 1 6.3.4);

e) BO3[elicTBMA, BO3HMKalOLLMEe BC/EACTBUE HECOBEPLUIEHCTB B /-HanpaB/ieHun.

MpumeuyaHue 1— PacCMOTPEHVE CXEM HArpyXeHusi 4151 AaHHbIX COYeTaHUii Harpy3oK He TpeGyeTcs.
MpumeyaHune 2— Harpysku oT LUITAGENMPYHOLLEN TEXHVKN 0ObIMHO BO3HVIKAKOT MO FOPU3OHTUTM B /-HanpaBieHM.

MpumeyaHune 3— [aHHbI aHaIN3 3aBbILLAET U3rMbatoLLME MOMEHTbI Y BTOPUYHbIE OCEBbIE HArpy3ky B CTOMKaX.

10.2.2.4 lonyCTUMble OTK/IOHEHUS OT BEPTUKA/IbHOW NIOCKOCTU B X-HanpaBiaeHun

[ONA KOHCTPYKUMW BbICOTOW h OTKNOHeHWe OT BepTUKa/bHOW NAOCKOCTW MOMHOCTbI HarpyXeHHoro
cTenfaxa ¢ yyeToM BO3JeiCTBMIA, BO3HMKAKOLWNX BCAEACTBME HECOBEPLIEHCTB, YKa3aHHbIX B 5.3 (HO He Ha-
rPy30K Npu pasMelleHnn, ykasaHHbiX B 6.3.4.3), 4OMXHO OblTb MEHbLUEe, YeEM LOMNYCTUMbIE OTKNOHEHUSA OT
BEPTUKaNbHON NNOCKOCTW ANA NPeAesibHOro COCTOAHUS 3KCNyaTauMoHHON NPUrogHOCTN, ONpeAeneHHoro
B 11.2.

Mpu Heo6Xx04MMOCTM NpoOBeAEHUA knaccudukaymm pam B cootsetcTemm ¢ 10.3.3 B pacyete Heob6xoam-
MO YyYUTbIBaTb HENMHENHbIE 3hheKThI.

10.2.3 PacuyeT cTenniaxei ¢ KpeCcToBbIMU packocammn n 6e3 HUX B X-HanpaBneHuun

YcToiunMBOCTb B X-Hanpas/ieHUn Jo/KHa 6biThb NOATBEPXKAEHA pacyeToM, yunTbiBalwWMUM cnegyloume
hakTopbl:

a) gectabunusupylouiee BO3eNCTBME OCEBbIX CXKMMAIOLWMX HArPy30K Ha CTOWKM (reomeTpuyeckas He-
NIMHENHOCTb);

b) MOMEHTHO-NOBOPOTHbIE XapakTePUCTUKN COeAUHEHNA Banku CO CTOMNKOM;

C) MOMEHTHO-MOBOPOTHbIE XapakTEPUCTUKM COeMHEHUS CTONKN cTensaxa c nosom.

d) XecTKOCTb PackoCHOW CMCTEeMbI 1 Y3/10B paMbl K 4eliCTBMIO NONepeyHo Cubl;

€) MOMEHTHO-NOBOPOTHbIE XapaKTePUCTUKN CTbIKOBbIX COEANHEHUI CTOEK;

0 BO34eCTBUSA, BO3HMKAIOLWME B pe3ybTaTe Ha/lMuMsa HeCOBepLEHCTB B X-HanpaB/ieHNW. Kak ykasa-
HO B 5.3.

XKecTKoCTb packoCHOWM cucTeMbl U Y3/10B paMbl Npu AeACTBUN NOMNEPeYHOoi Cuibl Heo6xoAUMO onpeje-
NATb NyTeM NpoBefeHNs UCNbITAHUA, aHaNI0TMYHOTOo ONMCaHHOMY B A.2.8. MOCKO/IbKY lJaHHOE 3HayeHue pac-
cumTaTtb 3aTPYAHUTE bHO.

MpumMmeyaHne 1— PacKocbl pambl 06eCneqnBatoT AOMO/HUTEIbHBIE OCEBbIE YCUIMS B CMEXHBIX CTOKax pambl,
KOTOpble A0/PKHbI paccMaTpuBaTbCA Npu pacyeTe AaHHbIX 3/1EMEHTOB.

MNMpumeyaHne 2 — MOPU3OHTaVIbHBLIE KPECTOBbIE PACKOCHI XXECTKOCTU Takke MnepefatoT ropu3OHTaUIbHbIE Ha-
rpy3k1 B X-Hanpas/ieHUX B MNJIOCKOCTb BEPTUKa/TbHOrO KPeCTOBOro pPackoca XXeCTKOCTU U TaknM 06p330M obecneuyvBatoT
A0onosiHMTEe/IbHOE OCeBOE YCU/IMB Ha CoceaHmne CTOVKY, KOTOpoe H606X0,EI'I/IMO yuuTbIBaTh NPU pacyeTe JaHHbIX 3/1EMEHTOB.

MpunmeyaHne 3 — OnucaHHble B NPUMeYaHNSX 1 1 2 BapuaHTbl YUUTLIBAIOTCS, obecneunBasi BO3MOXHOCTb
pamMbl C KPeCTOBbIMW pacKoCaMu XXeCTKOCTU beHKLI,VIOHVIpOBaTb B Ka4eCTBe BEePTUKaVIbHOIoO packoca XXeCTKOCTW.

MpumMmeuaHue 4— CTe/NaXN MOTYT NPUKPENVIATLCS B X-HanpaBieH!M K 3/IEMEHTaM CTPOUTE TbHbIX KOHCTPYK-
LM 30aHni 1 COOpYXeHU (CM. 7.7). B Takom Criyyas Mpu pacyeTe HeO6XOAMMO YUUTLIBATL YCUIIME Y KECTKOCTL COeayt-
HUTE/TbHBIX 3/IEMEHTOB 1 3/IEMEHTOB CTPOUTESIbHLIX KOHCTPYKLMIA 34aHWIA 1 COOPYXXEHUIA.

MpumeyaHue 5 — lNpn UCMOMB30BaHMN PaCYETHBLIX CXEM, MOKa3aHHbIX Ha pPUCYHKax 28. 29. nsrnbaroye Mo-
MeHTbI B KPOHLUTEeMHaX 1 Topuax 6a/1oK AoMyCcKaeTCs KOPPEKTUPOBATL C YHETOM TOSILLMHBI CTOEK.

TuvnoBble pacyeTHble CXeMbl NoKasaHbl Ha pUcyHKax 28 un 29.
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Ynpyrasa c6ii3b Ynpyrasa c&a3b
28a — Crennax 6e3 KPeCcTOBbIX PacKOCOB XeCTKOCTH, 28b — JKBMBaANEHTHaAs cuUCTeMa HarpyxeHus
I/IMEIOLL[VIVI ncxoaHoe OTKNOHeHne Ana ctennaxa 6es KPeCTOBbIX packoCcoB XeCTKOCTH

oT BepTMKal’IbHDﬁ nnockocTtu t

PucyHok 28 — PacueTHasi cxeMa KOHCTPYKLMM CTesinaxa 6e3 KpeCTOBbIX PAaCKOCOB XECTKOCTY
[/151 OLEHKM YCTOMUMBOCTU B X-HanpasieHnm

ynpyroe c&ssb Ynpyeos c653b
29a — CTennax ¢ KpecToBbIMU packocamu XecTKoCTu, 29b — OKBMBAJIEHTHaA CUCTeMa HarpyXeHus ana crennaxa c
MMel Wit NCXOAHOEe OTKIOHEHNEe OT BepTUKanbHO KPecTOBbIMW packocamu XecTKocTun

naockocTn *

PYCyHOK 29 — PacueTHasi cxema KOHCTPYKLMM CTe/sIaxa C KPECTOBbIMM PAacKOCaMM XECTKOCTU
[151 OLIEHKM YCTOMUMBOCTM B X-Hanpas/ieHnm

10.2.4 MOMEHTHO-NOBOPOTHbIE XapakTepPUCTUKN KPOHIITENHOB 6anok

MOMEHTHO-/I0BOPOTHbIE XapaKTePUCTUKN KPOHLWTERHOB 6asikn B COeJMHEHUN CO CTONKOW AO/IKHBI onpe-
[enATbCA Kak pacyeTHble 3HAYEHUS XEeCTKOCTU U MOMEHTA COMPOTUBIEHUS MYTEM NMPOBEAEHUS UCMbITAHWI B
COOTBETCTBUMN CA.2.4.

52



FOCT P 56567—2015

10.2.5 MOMEHTHO-NMOBOPOTHbIE XapaKTepuUCcTUKN y3na KponsaeHus

CTOEeK K nony

XKecTKoCTb y3na KpenieHus CToekK K Nosly MOXHO paccmaTpuBaTh KakK XXeCTKOCTb coefjuHeHus, paborTa-
IoLWero Ha n3runo.

[na cToek ¢ Topuyamu, NnepneHiukyIspHbIMU OCU CTOWKKU, XECTKOCTb COeJMHEeHNS CTONKK C NOSIOM MO-
XeT npuHumatbes kak Ely /h.

roe
Ely — n3rnbHas XecTKOCTb CTOlKM B X-HanpasneHun (oTHocutesnbHo ocun Y);
h — BblcoTa NepBOro ypoBHA 6askM C MUHUMAabHbIM 3HaYeHnemM 1 m.

PacueT npoduns cToiiku N NOANATHUKA [OMKEH 3aBUCETb OT BHYTPEHHUX YCWU/INIA, NOMYYEHHbIX B XOA€
CTaTU4Yeckoro pacyeTa.

Mpu NCnonb3oBaHUM GOMbLIEro 3HAYEHUS XECTKOCTU y3na KpensjeHus CToek K Nony B pacyeTe OHO
[LONXHO OblTb ONpefeneHo aKCneprMeHTabHbIM NyTem (B COOTBETCTBUM Cc A.2.7) C 0CeBOIl Harpyskoii, cooT-
BETCTBYIOLLE nNpefesibHOMY COCTOAHMIO HecyLleli CNOCOGHOCTU PaCCUYNTLIBAEMON KOHCTPYKL M.

[JoonyckaeTcs MCNonb3oBaTh GO/bLIEE KONMYECTBO BAPUAHTOB XECTKOCTW 1 MPOYHOCTH C OCEBOI Harpy3Koii.

Heo6xoaumMo NpoBOAMUTL MPOBEPKY pacyeToB, KOTopas y4yuTbiBaeT BapuaHTbl MPOYHOCTU U XKECTKOCTU
y3na KpenneHus CToek K nosly B COOTBETCTBUM C BapuaHTaMu 0CEBOIi Harpysku.

10.3 PacuyeT cTeniaxeii C KpeCTOBbIMU packocamu XeCTKOCTU U 6e3 HUX B /-HanpasB/ieHunn

10.3.1 OCHOBHble NOJIOXEHUSA

YCTOYMBOCTb CTennaxa B /-HanpaBieHWW AO/HKHA ObiTb MOATBEPXAEHA pacyeTOM, YUYMTbIBAKOLLUM
cnepywuive akTopsbl:

a) XXeCTKOCTb PACKOCHOW CMCTEMbI U y3/10B pambl K 4eCTBMIO NonepeyHoii cubl (3HavyeHne onpegens-
0T 3KCNepUMeHTasIbHbIM NyTEM B COOTBETCTBUM C A.2.8);

b) MOMEHTHO-NMOBOPOTHbIE XapaKTEPUCTUKN CTbIKOBbIX COeMHEHWNIA CTOEK:

C) Harpysku, co3gaBaeMsble WTabenupytoweli TEXHUKOW;

d) MOMEHTHO-MOBOPOTHbIE XapaKkTepUCTUKN COeJUHEHUS CTOMKN CTenaxa ¢ Noaom:

e) obujan ycToiiumBOCTb pamMbl C KPEeCTOBbIMU packocamul XeCTKOCTH:

0 BO3jelicTBMA, BO3HMKAlOLWMe BCeACTBME HECOBEPLLUEHCTB B /-HanpaB/ieHnn, kak ykasaHo B 5.3.3.

YNpyroctb coefjMHEeHUs CTOWKM C NOSIOM MOXET YUMTbIBATLCA B C/lyyae rapaHTum NoCTOAHHOro obecne-
YEHWA MOJIHOTO KOHTaKTa NoAnATHUKA C NOJIOM.

MpumedaHune — MPUHATO YUUTLIBATL LLIAPHUPHOE COEAVHEHVIE MEXY CTOVKaMu 1 Mosiom. TUnoBasi pacHeTHast
cxema npeacTasseHa Ha pucyHke 30.

10.3.2 NoTeps yCTONYMBOCTU OAHOW U3 CTOEK paMbl N0J AeACTBUEM HEPABHOMEPHON Harpysku

HepaBHOMepHOe cxaTue CTOeK pamMbl BO3HUKAET MO NpuynHam:

a) MUCXOJHOro HecoBepLUEHCTBA B BePTUKa/IbHOW N10OCKOCTH,

b) BpeMEHHOI roOpu30HTasIbHO HarpysKku:

C) BMIMAHWA reOMeTPUYECKO HeNmHeHoCTH.

Heo6xo4umo nNpoBepuTb Hanbonee MHTEHCUBHO HArpyXeHHY CTOWKY Ha M3rMOGHO-KPYTUIbHYIO hOpMy
noTepun ycTonynsocTun (B X-HanpasaeHUn) Npu HepaBHOMEPHOM CXaTuu ABYX CTOEK pambl. laHHan nposepka
He ABnseTcs onpegenswLein 4na cTennaxa 6e3 KpecToBbIX PacKOCOB XECTKOCTU.

10.3.3 Knaccudukaums pam

Knaccudumkaums pam oCHoBaHa Ha COOTHOLIEHUN KPUTUUYECKOrO YyNpyroro Harpyxexuus VsJV cr.

Mpn VIV , s 0.1 pama go/mxHa knaccuguumpoBaTbCa Kak paMa c OTCYTCTBMEM OTK/IOHEHWUI OT BEpTH-
KanbHOW NNOCKOCTU, T. €. ee peakyns Ha ropusoHTaIbHble YCUINSA B O4HOM NIOCKOCTU AOCTATOYHO XecTKas
ANA TOro, 4To6bl 06ecneynTb NPUeMEMY0 TOYHOCTb U HE NPUHATbL BO BHUMaHWe AONO/HUTENbHbIE BHYTPEH-
HUe yCUINS WIN MOMEHTbI, BO3HUKaKLWNe B pe3ysibTaTte ropu3oHTasIbHOro CMeLeHuns y3nos. B Takom cnyvae
[0CTaToO4HO NpoBeAeHns NNHERHOro aHanmsa.

Nio6yto Apyryto pamy cnegyert knaccuguumpoBaTtb Kak pamy C OTKIOHEHUAMU OT BEPTUKaIbHON N10CKO-
CTW 1 NpU pacyeTe HEOO6XOAMMO YUNTbIBATL BO3AECTBME FTOPU3OHTA/IBHOTO CMELLeHUs ee Y3/10B.

MeToAnku pacyeTa 3Ha4YeHuit Ver [OCTATOYHOW TOYHOCTU ANA KNaccudukauum pam npuBefeHsl B Npu-
noxeHusax B. C, G.

MpumevyaHne — CTennaxm 6e3 KPECTOBbIX PACKOCOB XECTKOCTU PACCMATPUBAIOT KaK VIMEHOLLYE OTK/IOHEHUS
OT BEPTUKA/ILHOM MIOCKOCTU B X-HanpaBs/ieHn 1 TPEGYIOT yueTa reOMeTpUYeckoi HesIMHEeRHOCTL.
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OTanbl pacyeTa npegcTtaBneHsl B 10.4.

Mpn 0,1 < VsJVefs 0.3 gonyckaeTcs Mcnonb3oBaTb 2-i 3Tan pacyerta, NpuM KOTOPOM reoMeTpuyeckyto
HENUHEWHOCTb YyYNTbIBAT KOCBEHHO.

Mpu VsJVcr > 0.3 Heo6xoaMMO Mcnonb3oBaTb 1-ii aTan pacyeTta, NpyY KOTOPOM reoMeTpuyeckas Henum-
HENHOCTb yYnTbIBAETCA HenocpenCcTBEHHO.

MpumeyaHne — [lpedenbHOE OTHOLEHWE, MPU KOTOPOM TOUHbIV aHaIM3 BTOPOTO Nopsiaka NprobpeTaeT 06si-
3aTefbHbIi XapakTep, Bbllle YCTaHOB/IEHHOMO B [2]. 3TO CBSI3aHO C TEM. YTO MPOMbILYIEHHO MPOU3BOAMMbIE CTESIAXKN
VIMELOT GOJIee XECTKME JOMyCKU, YeM 06bIUYHbIE CTPOUTE TbHBIE KOHCTPYKLMK, & Takke 06/1aZatoT YrpyrM1 CoeyHEHUSIMM
1 TUMOBbIM UCMOJTHeHVeM. COBMNaAeHNEe Pe3y/IbTaToB MeX/y TOUHBIMU U NPUGIKEHHBIMY METOAAMU 67IM3KO HACTO/BKO,
4TO ANAanNasoH NPYMEHUMOCTU NPUBIKEHHBIX METOAOB ITIOKET BbITh YBE/INYEH.

1— ocu. npoxoAsuue Yepes LLeHTP MACC MNOMHOI NOMNEPEYHOro CeYeHUs CToex. A — Harpyska npu pasmeljeHun.
C — GokoBas Harpyska B pe3y/nbTare BO3AeiCTBUSA wTabenupyioueil TexHnkn: O — wupnHa pamsi.
F — Harpysku, Bbi3BaHHble HECOBEPL EHCTBAMU KOHCTPYKUNUKM; H,-H 6 — paccTosiHue mexgy G6ankamu: |V— Harpyska Ha 6anky:
(h— HECOBEepPLWEeHCTBO B BUJE OTKIIOHEHUS OT BEPTUKANbHOW NI0CKOCTH

PucyHok 30 — PacueTHasi cxema 419 pacyeTa Ha YCTOMYMBOCTb
B /-HanpaB/ieHNN KOHCTPYKLUIA CTe/Naxa C KPeCTOBbIMM packocamu XECTKOCTU

MpumeyaHue 1— PackocHas cycTeMa paMbl MOXET MMETb MOHVDKEHHYHO XXECTKOCTb (CM. NpuioxeHne G) win
YrPYTyto CBSA3b C 060UX KOHLOB.

MpumeyaHune 2— B pacueTHbIX CxeMax, NPeacTaB/ieHHbIX Ha pycyHKe 30. SKCLEHTPUCUTETHI PACKOCOB [0/K-
Hbl YAOBNETBOPATL TpeboBaHWAM 5.3.6.

10.4 MeTofbl NpOBeAEHMA CTATMYECKOIo pacyeTa

MpoBeAeHNe KOMNIEKCHOTO aHann3a BCeil pambl UM penpe3eHTaTUBHOMO KoNMyecTBa cekuyuii ctenna-
Xa B X- 60 /-HanpaBAeHUn AOKHO 6bITb BbIMO/IHEHO OAHUM U3 LBYX CNOCOGOB.

JTan 1 icnonb3yoT reoMeTpUUYECcKU HENWHERHbI aHanmMs Wi usnyeckn HesIMHelHbIi aHanus, B Ko-
TOPOM 3/1€MEHTbI KOHCTPYKL MM CMOAENNPOBaHbI CTEPXKHEBLIMY 3/IEMEHTaMN U coefnHeHuns 061agatT CooT-
BETCTBYIOLWMUMY MOMOHTHO-/IOBOPOTMbIMY XapakTepuUCcTUKamu.

CyliecTByeT ABa a/lbTepPHATUBHbLIX CNOCO6a PacCMOTPEHUSI KPYTUBHOM XECTKOCTU KPOHLUTEHHOB 6anok:

1) KpoHWwTelHbl 6a5K MOXHO CMOAEMPOBAaTh B BUAE TOPCMOHOB NOCTOSIHHOM XECTKOCTU. B aTOM chy-
yae NPT KPOHLITEHRHOB 6a/IKW MOXHO OTHECTM K HECOBEPLUEHCTBAM paMbl B COOTBETCTBUM C 5.3.2.
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2) KpoHLwTelHbl 6ankm MOXHO CMOAEeNupoBaTh B BUAE HENIMHEHbIX TOPCMOHOB. B aTom cnyvae nwodT
coeiUHEeHNS KPOHLWTEWHOB 6asikn U CTOMKM MOXHO NNGO yyecTb B HENIMHENHOW XapakTepucTuke TOPCUOHA,
nn6o paccmaTtpuBaTth ero B cootsetcTeum ¢ 5.3.2.

3T1an 2: Icnonb3yloT IMHEeHbIi aHann3, B KOTOPOM 3/IeMeHTbl KOHCTPYKL UM CMOAENNPOBaHbl CTEPXHE-
BbIMW 3/1€eMEHTaMU U COeMHEHbI C NOMOLLbIO TOPCMOHOB 1 B KOTOPOM HesnuHelHble 3 eKTbl OLeHnBalTCa
KOCBEHHO OHUM U3 HWXENPUBEAEHHbIX METOAO0B.

a) Mcnonb3yloT MeToa yBe/IMYeHHbIX MOMEHTOB (OMMUCaHHbIN B NPUI0XeHun B), npu KOTOPOM 3HayeHus
MOMEHTOB, Bbl3blBaloLLMe OTKNOHEHNS OT BEPTUKaNbHOW NIOCKOCTU, NOMyYEHHbIE B XO4€e SIMHEeHOro aHanu-
3a, YBENIMUYNBAKOTCA NYTEM YMHOXEHUS UX HA KO PULMNEHT

p= K (45)

Mpu ncnonb3oBaHMM MeToAa yBEe/IMYEHHbIX MOMEHTOB AJ/18 pacyeToB C/ejyeT UCNONb30BaTh Te Xe pac-
YeTHble AMIMHbI, YTO U NPW OTCYTCTBUM OTK/IOHEHWNA OT BEPTUKA/IbHOM MIOCKOCTH.

b) MpuBefeHHbI B npunoxeHnn C meTod, KOTOPbI UCNOMb3yeT yNpOLeHHbIE YpaBHEHUS, cunTaeTcs
Bepcuell meTofa aHannsa yBeIM4eHHbIX MOMEHTOB U TpebyeT cob6N04eHUs Tex e TpeboBaHuii.

c) Nllo6oe gpyroe ynpoljeHne BANAHUA HeNWHeRHbIX 3P heKkTOB BO3MOXHO NpPU yC/I0BUK, YTO pe3yslb-
TaTbl pacyeTa nNpu faHHOM YNpPOLEHWN COOTBETCTBYIOT pe3y/nbTaraM pacuyeTa Npu HelWHEeNHOM aHanuse u
ABNAOTCA KOHCEPBATUBHbLIMMU.

Mpy ncnonb3oBaHUM MeTOAO0B, YKasaHHbIX B MPUIOXeHMAXx B mam C. n npu Hanuumm CTbIKOBOTO CO-
€AVNHEHUS HNWXe YPOBHA TpeTbeli 6ankm AO0/KHO 6bITb MO0 NOATBEPXAEHO, YTO CTHIKOBOE COefWHEeHue He
NPMBOAMUT K NOTEpe XecTKOCTW, IM60 NpoBefeH MO/HbIA HEeNNHEHbI aHann3 ¢ yueToM rMOGKOCTWN CTbIKOBOrO
coeiViHEHNS.

NMpumeyaHne 1— MOMEHTbI OTK/IOHEHUS OT BEPTVKA/ILHOM M/IOCKOCTU — 3TO MOMEHTbI, KOTOpble CBS3aHbI C
TOPV30HTA/TbHLIM MOCTYMaTe IbHBIPN ABMKEHVEM Gaslkv OTHOCUTE/TBHO YPOBHS 6aUTKM Huke. OHU BO3HVKAIOT BC/IEACTBUE
rOPV30HTA/TLHOTO HArPYXKEHWUS, HO TaKKe MOMYT BO3HVKHYTb BC/IEACTBME HArPY)XXeHVst BL/Ib OCU Z MPY aCUMMETPUYHOCTU
KOHCTPYKUMN W Harpy3Ku.

MpumedaHune 2— ECnMy BCEX CEKUMI OAHA M Ta ke KOH(DUIypaLms ypoBHe 6asiok, Npu pacuyeTax JornyKaeTcs
MCMO/b30BaTh HAMMEHbLLEE 13 CIEAYHOLLETO YMCIA CEKLWIA: TGO NSTb CEKLWMIA, TGO (haKTUUECKOe KOSIMYECTBO.

MpumeyaHue 3 — YNPOLLEHHbIN METOZ NPUIOXKeHNUS C MOXHO MCTO/b30BaTh TOMLKO AJ151 TUMOBbLIX Na/IETHLIX
CTennaxeil, KOTOpble COOTBETCTBYHOT HIbKeYKa3aHHbIM TPeGoBaHUAM:

a) A/vHa 6as10K OiMHaKOBa BO BCEX CEKLMSIX;

b) NpaKTU4ecKn OAMHAKOBas BbICOTa YPOBHEl XpaHEeHVs1 BO BCEX CEKLMSX, 3a UCK/TFOHEHEM MepBOro ypoBHS:

C) OAMHAKOBOE CEYEHVIe CTOEK BCETO CTesIIaka:

d) opvHakoBOe ceuveHMne GasloK BCEro CTesiaxa:

€) OfVHaKOBbIe YPOBHYM Gas1OK CTE/1aXa BO BCEX CEKLVISIX;

f) oavHaKOBbLIN TVIM KPOHLLITEiHOB Gas10K CTes/iaxka.

MpumMmeyaHne 4 — ECMM XeCTKOCTb Y MOMEHT COMPOTMBIIEHUS CTLIKOBOTO COEAMHEHVSI paBHbl W 6orblue
YXECTKOCTY 1 MOPAEHTY COMNPOTMB/IEHMSt Hambosee Caboii CTOVKI M3 ABYX COEAMHEHHDBIX MPK TOV e A/IMHe, TO B CTaTnYe-
CKOM pacueTe [oMyCKaeTCsi He YUUTbIBATb Ha/IMUMe CTbIKOBOrO COEAVHEHMS.

10.5 Ynpou,eHHble MeTOAbI pacyeta yCTOMYMBOCTU B Y-HanpaBieHuun
MeToauka 2-ro atana onucaHa B npuaoxeHnun G n ocHoBaHa Ha MeTofe YBENIMYEHHbIX MOMEHTOB.

10.6 PacueT cToek

10.6.1 OCHOBHblE NONOXEHUA

Heobxogumo npoBepuTb, YTO B NpeAe/IbHOM COCTOSHWUU Hecylleil Cnoco6HOCTN CTONKM YAOBNETBOPSIOT
Tpe6oBaHMAM 9.7 Npu felicTBMM HArpy3ok, ONMCaHHbIX B 6.

10.6.2 PacyeTHble oceBble YyCUANA U n3rnbarwwme MOMeHTbI

OceBble ycunma n nsrnbarouime MOMeHTbI, paccynTaHHble 415 NpeAe/ibHOro COCTOSHUA Hecyleit cno-
COBGHOCTW. AO/DKHBI MCNOMb30BaTbCA HEMOCPEACTBEHHO B COOTBETCTBYWOLWMNX hopMynax B3auMofeicTBus,
npuBefeHHbIX B 9.7.6. Npn 3TOM HE06XO4MMO yUYecTb BCe apPeKkTbl reOMeTPUYeCcKoih HeNIMHEeNHOCTH, KOoTopble
nosBMATCA BCAeACTBME 06 Ero NnoBeAeHNs KOHCTPYKL UK.

MpunmeyaHune 1— PacyeTHoe oceBOe YCWINE B YacTu CTOWKN npeacrasnseT coboi BepPTUKa/1bHOE YCUNB,
BO3HUKatoLlee Bcrieacresme npvmaraeMOVl Harpysku, yBel'IVIHeHHOVI 3a CHYET AONONHUTENbHbIX BO3,EI,BI7ICTBVIVI BcneacTteme
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OTK/TOHEHWIA OT BEPTVKasIbHO M/I0CKOCTN B 060VX HaNpaB/iEHNsIX, KOTOPbIe Takxe MOryT yBEMUMBATLCA BCEACTBUE B/U-
SHVS1 HECOBEPLLEHCTB, Harpy3oK Mpu pasMeLleHnm, noboYHbIX adhchekToB 1 np. (cMm. 7.1). JaHHOB OCEBOE YCWIMB AO/HKHO
co4eTaTbCs C pacHeTHbIMU M3rMHatoLLIMN MOMEHTaMN OTHOCUTESIbHO 06enx Oceid.

MpumevaHue 2 — HanxyAwmii BapyaHT pacyeta MOXeT GbITb OC/IOKHEH TeM haKTOM, YTO He/MHeliHble -
(heKTbI B OZIHOW M/IOCKOCTY MOTYT YBE/IMUMBATLCS 3a CHET HesMHelHbIX 3htheKTOB B APYroii NIOCKOCTU. YUnTbIBaTb faH-
HOe B3avMOZeiCTBMe Heobs3aTeslbHO. PacueTHas oceBast Harpy3ka Ha CTOlKy MOXET ObITb yBe/myeHa 3a CUeT HesIMHe-
HbIX 3hhEKTOB C HECOBEPLLEHCTBaMM B OAHOW N/IOCKOCTU U HeNMHEVHbIX adhddeKToB 6e3 HECOBEPLLEHCTB B ApYroi. Ecnm
[JaHHbIVi pacyeT NpMBOAUT K 60/1ee BbICOKON OCEBOI Harpy3ke, YeM Gbuia UCMOMb30BaHa B COOTBETCTBYIOLLEM HESMHEN-
HOM aHasIM3e, NoBTOPSATb AaHHbIV aHaIM3 He HyXXHO.

MpumeyaHue 3 — B KOHCTPYKLUMN C KPECTOBbLIMY PACKOCaMK ECTKOCTU OCEBbIE YCWMSI 1 n3rmbatoLye Mo-
MEHTbI. NOSyUYeHHbIE MO Pe3y/bTartam SIMHENHOro aHa/IM3a Mo NPeAeibHOMY COCTOSIHUEO HECYLLEN CrIOCOGHOCTU, A0/DKHbI
UCMO/b30BaTLCS HEMOCPEACTBEHHO B (hOpMy/iax B3aMMOZENCTBUA. KpuUTUieckuMM B pamax € KPecToBbIMM packocamu
YKECTKOCTM CUUATAOTCS CTOMKM, CMEXKHBIE C PACKOCOM XXECTKOCTU.

MpumeuyaHune 4— OceBble yCWIUs B CTOVKAX MPO/IETOB C KPECTOBLIMM PACKOCAMU XECTKOCTU MOTYT CKIafbl-
BaTLCS B TOM YVC/ie U3 AEMCTBYISI OMPOKMABIBAIOLLMX MOMEHTOB BC/IEACTBYIE HECOBEPLLEHCTB pambl. 3TO MOBBbILLAET OCe-
BYHO HarpysKy B OJHOI CTOViKe N MOXET BbI3BaTb CW1y OTPbIBaHVSi B OCHOBaHWW ApYroli CTolku. CONpOTUB/IEHNE TakoMy
OTPbIBAHMIO OCYLLECTB/IIETCS aHKEPHBIMM 60/TTaMy MOANSTHUKA.

11 MpeperbHble COCTOSIHUA 3KCMNJyaTalnoHHOW NPUroaHoOCTU

11.1 OCHOBHble NMOMIOXEHUA

KOHCTpyKLMA cTennaxa Ao/mkHa 6biTb paccuuTaHa v CKOHCTPyMpoBaHa TakuMm o6pa3om, 4Tobbl obecne-
YnTb Co6/0AEHNe BCeX COOTBETCTBYIOLLUX KpUTEPMEB IKCNyaTaLMOHHOW NPUrogHOCTH.

Heob6xoguMmo yyecTb gecopmauun nam nporubsbl, KOTOpbie BAUAIOT Ha BHELWHNI BUA nnn adektnBHoe
MCNONb30BaHNE KOHCTPYKLUN.

Mpu npuMeHeHUn U3NYEeCKM HeNUHeWHOro pacyeTta AN NMpefesbHOro COCTOSIHUSA Hecyleli cnoco6-
HOCTWM MOXeT NPOM30TN NnacTuyeckoe nepepacnpegeneHne ycuamii 1 MOMEHTOB B NpeAebHOM COCTOAHUN
aKcnnyaTaunoHHol npurogHocT. B aTom cnyyae Heo6Xo0AMMO NPOBEPUTL BbIMOSTHEHWE KPUTEpPUEB Npeaerb-
HOrO COCTOSIHMA 3KCMyaTalMOHHOW NPUrogHOCTK.

11.2 MpeAenbHble COCTOAHUSA IKCNAyaTaLMOHHOW NPUTOAHOCTMN CcTennaxen

[lonyckaeTcs paccumTbiBaTb NPOrnbbl C yHeTOM Harpysok, onpejiefieHHblX B 6. a Takxe Harpysku npejesb-
HOro COCTOSHWA 3KCNyaTaUVOHHOW NPUTOAHOCTU N KO3 (PNLMEHTOB coyeTaHus, AaHHbIX B 5.2.3. 7.3 n 7.4.

MpepensHble 3HauyeHns npornba, npesbiwanwme 1/200. 4OMKHbI 6bITh COr1ACOBAHBI C 3aKa34MKOM Npo-
eKTa Ha OCHOBaHWW MpoeKTa 1 C y4eTOM CrneunasnbHbiX TpeboBaHUi K MOHTaxXY.

MpepgenbHble gepopmanmu npegctaBneHbl B FTOCT P 55525,

Mpu OTCYTCTBUN KakKUX-NM6GO KOHKpPeTHbIX TpeboBaHWii HEO6XOAMMO WCMO/Mb30BaTb cleAylolime npe-
[esNibHble 3Ha4YeHus npormba:

a) MakcumasnbHoe ckpyumsaHue 6anku (cm. 8.5.6): He 6onee 6°;

b) MakCMManbHbIl BepTUKasbHbIA NPOrM6é B OMOPHOM KOHCTPYKLUM nepexofa uau nona, onepToro Ha
ctennax: nponet/250.

MpepenbHoe 3HavyeHwe Mo nNposneTty/250 ANS KOHCTPYKUWIA MepexofoB WaW MOJSIOB, ONUPALLMXCA Ha
cTennax, npumeHseTcs K Harpyske 2.5 kH/M2 (cm. 6.3.6). Mpu ykazaHun 6onblueid Harpyskm 4onycTuMo npo-
nopumnoHasnbHo 6osbliee npegesbHoe 3HavyeHne nporubda, KOTOpoe He [O/HKHO 6biTb 60/1ee 3HavyeHus npo-
net/200.

12 MapKnpoBKa CTesiiaxer

12.1 VpgeHTudmKayma TEXHNYECKUX XapaKkTepucTuk crtennaxei

KOHCTpyKUMK cTennaxei AOMKHbBI UMETb XOPOLO 3aMeTHble Tab/nYkn, B KOTOPbIX NevyaTHbIMKU GYK-
BamMu pa3bopynBO ykazaHO COOTBETCTBME pacyeTOB KOHCTPYKUMWU CTennaxa HacToslwemMy cTaHaapTy, 40-
nycTUMbIA BEC Ha O4HO MECTO XpaHeHWs U MakCUMasnbHO JOoNycTUMas Harpyska Ha cekuuiwo. Ctennax,
MMEI LW NI NoMbl U Nepexobl, TaAKXKe A0/KEH UMETb MapKNMPOBKY Y BO3MOXHOCTb COOTBETCTBYHOLW e NAEH-
Tudnkaumn.
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B TOM cnyuyae, ecnv AonycTUMble Harpy3km HeOAMHAKOBbl A/ pPa3HbIX 3/IEMEHTOB KOHCTPYKUWUU, He-
06X0AMMO pasmeltatb TabMUK1 rpy30noA4beMHOCTY TakuM 06pa3om, 4To6bl MakcUMaibHO AONyCTUMbIA Bec
6bI71 U3BECTEH A1 KAXA0T0 MecTa XpaHeHus.

13 MEeToAVKMN UCMbITAHUSI U OLIEHKA pe3y/ibTaToB

13.1 OCHOBHble NMOJIOXEHUA

McnbiTaHnsa ¢ Lenbio MoMy4YeHUs TEeXHWYEeCKUX XapakTepucTuk Ans nocrieAyrolero UCnosib30BaHUA B
pacueTax NPOBOAST B COOTBETCTBUM C MPUIOXKEHNEM A.

PykoBOACTBO MO MeTof4aM KOHTPOJISi 3aBOACKOr0 NPON3BOACTBA C Lie/1bio NOATBEPXAEHNSI COOTBETCTBUSA
TpeboBaHUSIM HaACTOSILLEro cTaHAapTa NpMBeeHo B NpUIoXeHnn H.

Ecnu He ykazaHO MHOe, TO 3HaYeHMe MPOYHOCTU, XECTKOCTU unn gedopMmanum JOKHO ObiTh MOyYEHO
no pesynbTaram Cepun UCMNbITaHWiA, COCTOAWEH Kak MUHUMYM U3 Tpex ucnbiTaHnii. O6pasubl 45 UCnbITaHui
6epyTcsa M3 napTUil roToBOl NPOAYKLUN.

B Ta6nuue 10 npeAcTaBneH nepeyeHb UCMbITAHWA, NPUBEAEHHbIX B MPUIOXEHUN A.

MpumeyaHne — MNpeANPUSTAS-U3rOTOBUTENIM MOTYT BbIGUPATL MapKV CTa/IW, MPeaen TeKy4ecT! KOTOpbIX He
HIKE HOMUHA/TEHOTO € y4eTOM KoadhdhuLIMeHTa 3araca fo Marepuasty.

Ta6nvuya 10— VcnbiTaHus 1 UCTo/b30BaHMe VX Pe3y/ibTatoB B COOTBETCTBYIOLMX pasaesax

MyHn HanveroBaHve mﬂ'ﬁﬂ
8.14 VicnbItaHnsa matepnasios Al
8.1.4.2 VcnbITaHnst Ha pacTskeHve All
8.1.16) VcnbitaHns Ha n3rnb Al2
VcnbITaHnsi 3N1eMeHTOB 1 COeAMHEHWI A2
9.7.2 VcnbiTaHns obpasua mateprana Ha oxatne A21
9.7.2 VcnbITaHns Ha cxaTne CToek A.2.2IA2.3
10.2.4 VcnbITaHys KPOHLUITEMHOB 6aslok Ha U3r6 A24
5.3.2 VcnbITaHns KPOHLLITEIHOB 6a/10K Ha NtoddT B COEAMHEHN A25
6.4.2 McnbITaHns Ha CABUN KPOHLLITEiHOB 6aUTOK 1 dviKcaTopoB A.2.6
9.9 VcnbITaHnst coeguHeHWi nona A2.7
10.3.1 VcnbITaHns )ecTKOCT pam Ha caBur A28
9.7.6 VicnbITaHna ceyYeHnin CToeK Ha U3rné A.2.9
9.4.3 VcnbitaHnss 6anokK Ha 13rnb A.2.10
9.8 VcnbITaHNs CTbIKOBbIX COeAVHEHNIA CTOEK A21

13.2 TpeboBaHWA K UCNbITAHUAM

13.2.1 O6opypoBaHue

WcnbiTaHna Ans noATBEPXKAEHNA COOTBETCTBUSA rOTOBOIM NPOAYKL MW HACTOsILEMY cTaHAapTy Heo6xoau-
MO MPOBOANTBL C UCMOIb30BAHWEM MCMbITATE/ILHOTO 060PYA0BaHNS B COOTBETCTBMM C METOANKAMYU UCTbITaHW
(cm. npunoxenune A).

Bce B3BelLMBaloLee, U3IMEPUTESIbHOE U UCMbITaTe/IbHOe 060pyA0BaHNe [O/KHO GbiTb MOBEPEHO B CO-
O0TBETCTBUYM C AeicTByOW MU B Poccuiickoli defepalun HOpMaTUBHbIMW fOKYMeHTaMu. Mpu oTcyTCTBUM Ta-
KUX [OKYMEHTOB He06X04MMO [O/MKHbIM 06pa3oM 3a40KyMEeHTMPOBaTb OCHOBY, UCMO/b3yeMYIo 418 NOBEPOK.

MpeanpuaTue — M3roTOBUTENb CTENNAXEN LO/MKHO y6eaAnTbCA B TOM. YTO 3KCNyaTauns, KoHcepBayuus
N XpaHeHue ncnbiTatenbHOro o6opyaoBaHns obecneynBaldT HEOGXOANMYIO TOYHOCTb pe3ynbTaTtoB NpuU Npo-
BeAEHUN UCMbITAHWA.
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Mpn HeperynsipHOM NpoBefeHnn UCNbITaHUA NpeanpuaTe — U3roTOBUTESb CTeaxel AO/IKHO rapaH-
TMpOBaTb, YTO UCNbITaTeNlbHOe 060pyAOBaHMe, HA TOUHOCTb KOTOPOrO NMepepbiB MOXET OKa3aTb Kakoe-1n6o
BO3felicTBME, HaAnexalwnm o6pa3omM NoBepsitoT nepes NpoBeAeHNEM UCTbITaHWA.

OuepefHylo NOBEPKY UCMbITaTe/IbHOTO 060pyA0BaHUS HEO6X0AMMO NPOBOAUTL B COOTBETCTBUU C A€t~
cTByloLWMUMK B Poccuiickoii ®efepauun HopMaTUBHbIMU AOKYMEHTaMU; BHEOUepeHY0 NoBepKY — Takxe no-
C/le peMOHTa U/Mnn yCcTpaHeHUsi HeNcnpaBHOCTENR.

MpumeyaHne — TOYHOCTb U3MEPUTE/IBLHOrO O60PYA0BaHNA AO/MKHA COOTBETCTBOBATL V3MePSEMbIM BENYN-
Ham. OB6bI4HO AOMNYCKAETCH OTK/IOHEHME He 6onee 2 % OT M3MepSIeMOro 3HaudeHus. Viamepsiemasn Be/MUMHa [OKHA CO-
CTaB/1ATb He MeHee TPeX MUHVMa/TbHBIX AeNeHNN LWKabl U3MepeHVs.

13.2.2 YcnoBua onmpaHunsa o6pasyoB Npu UCnbITAHUAX

YCcnoBua UCnblITaHUA LO/HKHbI BOCNPOWU3BOAUTL YC/IOBUA ONMPaHMA. COOTBETCTBYIOLWME peanbHON KOH-
CTPYKUUKN. B NpOTUBHOM cnyyae Heo6xoAuMMO 060CHOBATbL, YTO BbliGpaHHbIE YC/N0BUA BEAYT K KOHCepBaTuB-
HbIM pe3ynbTaram.

13.2.3 MpunoxeHne Harpyskmu

McnbiTaTenbHasa Harpyska Ao/mkHa 6biTb NpUIoXeHa TakuM 06pa3om, YTobbl He 4ONYCTUTb BO3HUKHOBE-
HUA HexapakTepHOro Bo3AencTeuA n/unn npefoTepalleHna nosasneHuns gedopmaymii.

13.2.4 MNpupalieHne ncnblTaTebHO Harpysku

MpunoxeHne Harpysku [O/HKHO MPOMCXOAUTL NM6GO MeToAOM npupalieHuii, nnbo HenpepbiBHO. Mpu
NPUNOXEHUN Harpy3Kn MeToAoM NpupaLLeHnin nepeble YeTblpe CTYNeHU A0/KHbI COCTaBNATb NPUBNN3NTENb-
HO Mo 5 % oT oxugaemoil paspylwalLleil Harpy3ku, a ocTaBlIMecs CTYNeHN J0/KHbI BblbupaTbCs Tak, YToObl
Habnogaemoe nosegeHne 6bI10 HETKO oNpeaesieHo.

OueHuBaTb gedopmMmannm B KpUTUYECKNX TOUYKAX UCMbITYEMON KOHCTPYKUMM Heobxoaumo nocne Toro,
KaK KOHCTPYKLMA CTabunmsnpyercs.

Mpu HenpepbIBHOM NPUIOXKEHNMN HArPy3KN CKOPOCTb HArpyXeHus fo/kKHa 6biTb 4OCTATOYHO MEeANIEHHOW
Ana obecrneyeHnsa ycnosus ctatuyHocTn. OueHnsBatb gedopmanum HeobXo4MMO C paBHbIMU MHTepBanamm un
Tak yacTto, 4To6bl YeTKO onpefennTb NoBefeHne obpasua.

13.2.5 C6opka ncnblTaTenbHbiX 06pasLos

C60pKy ucnbiTaTesibHbIX 06pasLoB cnegyet NPoBOAUTL B COOTBETCTBUM C MHCTPYKUMAMKU NO cHopke
npeanpuUATNA-N3roToBUTENS.

13.2.6 OT4YeTbl 06 UcnNbITAaHUAX

Lna xaxaoi cepun UCnNbITaHWIl [OMKHA ObITb MOATOTOBNEHA ouLManbHan okyMmeHTauus (Bkawyar-
was BCHO MHhopMaLMio 0 NPOBeAEHHbIX UCMbITaAHUAX), 06ecneynBaoLas BO3MOXHOCTb TOYHOTO BOCNPOU3Be-
LEeHUA cepun UCnbiTaHui.

Pe3ynbTaTbl NPOBEPOK, UCMbITAHUIA MU OLEHOK, TpebyloLlmne NPUHATUS Mep. LO/DKHbI 6bITb 32 MKCUPO-
BaHbl TaK Xe. Kak BCe NMPUHATbIE Mepbl.

Mepbl, NpUHUMaeMble NPy HECOOTBETCTBUM KOHTPOJ/IbHbIX 3HAYEHUI UAN KpUTepues, A0/MKHbI ObiTb 3a-
huKcupoBaHbl.

MomMuUMo pe3ynbLTaToB UCNbITAHUA B OTYETE HEOHXOAMMO 3adMKCUPOBaThL CNeayoLyo NHhopMaLuio:

a) parta npomsBoacTBa 06pasuos;

b) naeHTudnkaTopbl pabounx YepTexei, N0 KOTOPbIM U3rOTOB/IEHA NAPTUSA NPOAYKLMW, U3 KOTOPOIA B35-
Thl ONbITHbIE 06pasLbl;

C) noapo6Hble faHHble npouecca NPon3BoACTBa U COOPKH;

d) cneumndukayma maTepmana onbiTHbIX 06pasLoB;

e) faTa npoBeAEeHUst UCNbITaHWN;

f) dakTnyeckne pasmepbl ONbITHbIX 06pa3LOB;

[) hakTuyeckue cBoiicTBa maTepuana OnbITHbIX 06pa3LLoB;

h) noapo6Hoe onucaHne npouecca ucnoiTaHuii (rabapuTbl, YCI0BUS ONUPaHUSA, COEANHEHUA U Np.);

i) AaHHble U3MEpEeHWiA, BbINMO/THEHHBIX B XOAe NCNbITaHus (Harpy3ka, nporneé, kpyyeHune, gecopmanms u np.):

j) pesynbTaT HabNOAEHUI 3a NPOsSB/IEHMEM BUAUMbIX AedopMaLuuii (NPoAoNbHbI U3rMb, paspbiB 1 np.);

k) xapakTep paspyLleHus;

) doTOOTHET O XoAe NPOoBeAEeHNA UCMbITaHUSA.

13.3 PaclwundpoBka pe3ynbTaToB UCNbITaHUSA

13.3.1 OnpepeneHue paspyliatu,ein Harpysku
WcnbiTaTenbHbli 06pasel, cynTaeTca He npowewmnM UCnblITaHUs:
a) Npu OCTUXEHUN UCNbITATENbHbIMKU Harpy3kamu CBOero BepxHero npegena;
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b) npu noseneHun gecopmanmnii Takok BenMUMHbLI, Korga obpasel, 60nblle He COOTBETCTBYyeT CBOEMY
Ha3HayeHuo.

13.3.2 MonpaBKKN K pe3ynbTaTtamM UCNbiTaHW

Heob6paboTaHHble pe3ynbTaTbl UCMbITAHUSA HEO6XO0AMMO OTKOPPEKTMPOBATL C YYETOM pasHuLibl Mexay dakTu-
YeCKOI TOMLWMHON NCNOMb3YEMOro B UCNbITAHUAX MaTepuana u HOMUHaIbHOW TOMLWWHOW, yKa3aHHOW npeanpuaTu-
eM-U3roToBUTENEM. a TaKXe C YHeTOM pasHuLbl MeXay npefenom TekyyecTn matepuana obpasua v MUHUMaIbHbIM
npefenoM TekyyecTu, rapaHTMpOBaHHbIM NpeanpuaTMeM—usrotosmutenem. Cnoco6 BHeCeHWs nonpaBok 3aBUCUT OT
npmpogbl NPOBOAVMOrO UCNbITAHWUA W ONUCLIBAETCA AN KAXAO0r0o NUCNbITaHWUA OTAENbHO B NPUNOXEHUN A.

Mpu nofroToBke 06pa3yoB K UCNbITAHUIO HA pa3pbiB A8 onpefeneHna akTuyeckoro npegena Teky-
yecT maTepuana Heo6xoAMMO B3Tb UX U3 HEMOBPEXAEHHONO yyacTka ncnbliTatesnbHoro obpasua sganun ot
30H BO34eNCTBMA Harpesa n N3rmboB ceveHuns, a Takxke ApYrmx yyacTkos, B KOTOPbIX BO3A4eNCTBUSA XONOAHOMO
chopmoBaHMA MeTania MoryT NoBAWATb Ha pe3ynbTaT NPOBeAeHUsA UCTbITaHWA.

MpumedyaHne — [ONYCKAeTCA UCMO/b30BaTb 06pPasLibl 418 UCTbITaHWIA, MosyYeHHbIE HENOCPeACTBEHHO U3
3aroTOBOK MNepes, UX X0/104HbIM (HOPMOBaHMEM.

13.3.3 BboiBO4 xapakTepHbiX (hakTuuecknx) sHavyeHni
Mocne nonpaBku pe3ynbTaToB CEPUMN UCMbITAHWIA C YyH4ETOM passimunii No ToMWMHe 1 Npefeny TekyyecTu
HeobXx0AUMO paccunTaTb xapakTepHoe 3HaueHue usmepsiemoro napameTpa Rk cnegyowmnm o6pasom.

(46)
roe
Rm— cpefHee 3HaueHne OTKOPPEKTUPOBAHHbLIX Pe3y/ibTaToB UCMbITAHWIA;

A,

— UHAVWBUAYANbHbLIA PE3yNbTaT UCTLITAHUS, OTKOPPEKTUPOBAHHbIN C YUETOM TOJILUHbI U Npeaena Teky-
yectu;,
— KO/IMYECTBO Pe3y/NbTaToB UCMbITaHUi B rpynne (N b 3);
S — CcTaHgapTHOe OTK/IOHEHUE OTKOPPEKTUPOBAHHbIX Pe3y/ibTaToB UCMbITAHUS;

2
S = -A»)

ks — koahbmuneHT, npuBeeHHbIn B Tabnuye 11.

Ta6bnuua 11 — KoadurupmeHT ks, OCHOBaHHbI Ha KBaHTuUe 95 % npu ypoBHe A0BEpUTENIbHOM BEPOATHOCTU 75 %.

n "

3.37

3
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
30 173
40 171
50 1.69
100 1.68
« 1.64
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13.3.4 XapaKTOpHble 3HAYeHUs rPynnbl UCMbITAHWIA

Ipynna ucnblTaHWii COCTOUT U3 CEPUM UCTbITAHUIA, B KOTOPOI M3MeHAeTCs OAUH nNapameTp, Kak npasuno,
pacueTHbIli (Hanpumep, nponeT, ToNwuHa). To ecTb rpynny pe3ynbTaToB UCMbITAHUIA fJonyckaeTcs paccmarTpu-
BaTb Kak efjuHoe Lenoe.

B uensx npoBefeHUs OLEHKM HOPMaTUBHON NPOYHOCTN HEO6XO0AMMO UCMOSb30BAaTbL COOTBETCTBYOLLEE
BblpaXKeHue, KOTopoe onpefesifeT COOTHOLWEeHNe Mexy pesynbTataMu UCMbITaHUA U OAHUM unu 6osiee cooT-
BETCTBYHOL MMM NapaMmeTpamu B CEPUN UCMbITAHUIA.

PacueTHoe BbipaxeHne MOXeT 6a31poBaTbCA Ha COOTBETCTBYIOLWUX aHAIMTUYECKUX YPaBHEHUAX NM60
Ha aMMMpuUYecKoii OCHoBe.

PacueTHOe BblpaXeHue cuntaeTcs CpefHUM 3HaYeHneM pesynbTaTtoB ucnbiTaHuii. CTaHAapTHOE OTKI0-
HEeHMe snpaccUnTbIBAIOT A1 BCEl CEPUM UCTbITAHWUI Nocae NepBoro HOPMUPOBAHUA Pe3yNbTaToB UCMbITaAHWIA
nyTeM [JefleHUs Kaxoro pesynbtata Ha COOTBETCTBYIOLee 3HAYEHWE B pacyeTHOM BblpaKeHuu. Xapakrep-
HYl0 MpoYHoCcTb RKANA onpegeneHHoro Habopa napameTpoB B npefesiax rpynnbl paccumTbiBalOT CAeAyoLmnm
obpasom:

RARJI-ks.), (47)
roe
Rm — 3HauyeHue, NONyYEHHOE C MOMOLLbI PACYETHOIO BblpaXEHUs:
K — 3HauyeHue, faHHoe B Tabnuue 11. rae n— obuiee KOMUECTBO UCNbITaHWii B rpynne:
S, — CTaHAapTHOE OTK/IOHEeHWEe HOPMUPOBAHHbIX PE3y/bTATOB UCMbITAHUS.
MpumeyaHne — Yewm 6osee TOHHO PACHETHOE BbIPKEHUE OTPAXAET CPEAHIO U3MEPEHHYH NMPOYHOCTb, TEM

60/1ee AOCTOBEPHbI MOJTyYEHHbIE B XOAE OLeHKM 3HaueHusl. Koath(hMLMEHTbI B PACYETHOM BbIPaXXEHUN MOXHO OTKOPPEK-
TUPOBATb /151 HAW/TyULLIEeH KOPPeNsuun pesysbTaTos.

13.3.5 TllonpaBKku K paspywarnuwmm Harpyskam nam momeHTam

[na npumeHeHVs nompaBkW K paspylialowei Harpyske wau paspylialolieMy MOMEHTY B pesysbraTe
HEMNoOCTOAHCTBA B Npefeniax TeKyyecTn U TONLWMHAX NCMbITYEMOro o6pasLa Heo6Xxo04MMO UCMNONb30BaTb HUXe-
N3N0XEHHYIO NpoLeaypy, Kak ykazaHo B NpUIoXeHun A:

an (48)

rae Ans McnblTbiBAEMOrO o6pasua:
Rni — wncnpaBneHHas paspylwalwuias Harpyska wim MOMEHT MpW KonmyecTBe ucnbiTaHuil (r); Ru — un3me-
peHHOe 3HauyeHue paspyllalwleli Harpy3km nam MoMeHTa npu konuyecTtse ucnbitTaHunin (/); f(— n3amepeHHbINn
npepen Tekyyectu: fy — HOMWHaNbHbI Npefen TekyyecTu; t, — n3mepeHHas TofwuHa 4ns obpasua; t— pac-
yeTHas TonwmHa: W =0npn fy £ f\a - 1.0 npu fy <ft.

Ecnun nHoe He ykasaHo B NpuaoxeHun A:

anat<t:p (49)

ans tr t(p=0,
rae
K =0.64 — ANA NPOMEXYTOUHbIX 3/IEMEHTOB XXECTKOCTU:
K =0.21 — ANnA KpaeBblX 3/1€eMEHTOB XECTKOCTH,
Korga bp — ycnosHas wWMpuHa naocKocTu.
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MpunoxeHne A
(06sa3aTenibHoE)

MeToAbl UCMbITAHW

Al VicnbiTaHna martepunasios

A.1.1 VicnbITaHnA Ha pacTshkeHune

McnbITaHus Ha pacTsixeHne Heo6X0AMMO NPOBOANTL B COOTBETCTBUM C [12].

VicnbImaHus Ha pacTsbkeHne HeobXoAMMO MPOBOAMTL B Harpas/ieH!M NpokaTa 06pasLoB, NoyyYeHHbIX C MPOU3BOA-
CTBa. /151 TOro, YTOObI:

a) OLeHUTb HOMVHaUTBHBIV Mpedesn TeKyvecTn MaTeprasia, UCMo/b3yeMoro Npy Npov3BOACTBE:

b) onpefennTb dhakTUyeckoe 3HaveHve npejena TekyyecT MaTepuasia UCTbITbIBaeMoro obpasLa;

C) BHECTV HEOBXOAVIMbIE KOPPEKTUPOBKY B Pe3y/ibTaTbl MCMbTaHA.

MpumeyaHne — Bce o6nacTy, KOTOpPbIE GbUM AOMNOHUATESIBHO YMNPOYHEHbI NMPU NMOArOTOBKe 06pa3Lia, JO/MKHbI
ObITb yAa/ieHbl MeXaHN4eCKoli 06paboTKON.

A.1.2 cnbiTaHusa Ha nsrné

MenbitaHus Ha n3rb HeobxoaumMo NPOBOAUTL B COOTBETCTBUM C [13]. JaHHble ncnbiTaHns A0/MKHbI ObITb NpoBeae-
Hbl B C/ly4aB HauTM4mMsi COOTBETCTBYHOLLMX TpeGoBaHmi B 8.1.1b nmbo B npuioxeHnmn H.

McnbmaHust Ha U3rmé Heo6xoAMMO NPOBOAUTL A1 NOATBEPXAEHUA TOro, YTO MaTepuasl, UCMOo/b3yeMbli NpY NPomn3-
BOZACTBE. 06/1a71aeT HeOOXOAVMON MTaCTUYHOCTLIO. VICTbITaHns Ha U3rnMb HeobXoAMMO NPOBOAMTE Ha 06pa3LIaX M3 UCTIOfb-
3yemoli napTum mMatepuana (nocse toboii 06paboTkm, KOTopas BEAET K MOBbILLEHMIO MeXaHNYEeCKMX CBOMCTB MaTtepuana).

McnbImaHus Ha n3rmb Heo6XxoAvMOo NPOBOAUTL NMPY TEMMEpaType OKpyxatoLLeli cpeapl: 06paseL, JO/MKEH Bblaepu-
BaTb M3rnbaHve Ha 180° B HanpaB/fieHUW, NMOKa3aHHOM Ha pycyHke A.l. BHyTpeHHUIA paguyc rmba fomkeH ObiTb paBeH
TOSLWMHE MCMbITbIBAEMOro obpasuia.

O6paseL, CUNTaeTCs OTBEYAIOLLMM TPEGOBaHWSIM HACTOSILLErO CTaHAaPTa, eC/v NpY ero BU3yasilbHOM OCMOTPe He
06HaPYXMBAETCS Mt0BbIX TPELLWIH HA BHELUHEl NMOBEPXHOCTY MNpu nsrvéaHum Ha 180", [onyckaeTcs Hamuve pacTpecku-
BaHWs1. He NPEBbILLAIOLLET0 1 MM OT GOKOBOI rpaHu CTbITbIBAEMOro 06pasLia.

A.2 VicnbITaHNA OTAE/TbHbIX 3/1IEMEHTOB U COG,EI,VIHBHVIVI

A.2.1 VicnbITaHNS KOPOTKOM CTOVKM Ha cxaTune

A.2.1.1 Llenb vcnbIraHuii

PesynbTarbl faHHbIX UCTbITaHW AO/DKHBI ObITb UCMO/B30BaHbI A/151 OLEHKM B/IMSHUA Takvx (hakTopoB, kak nepdo-
paums 1 MecTHas noTepst YCTOMYMBOCTY MPY CXaTUM KOPOTKOW CTOMKW (MCMbITaHUM Ha NPOYHOCTL NpY oxatun). PesynbTa-
Thl J@HHbIX UCTbITaHUIA He JOMYCKAeTCs MCMO/Mb30BaTh /15 OLEHKN NOTEPU YCTOWYMBOCTY (hOpMbI CeYeHNs.

61



FOCT P 56567—2015

A.2.1.2 TopsifoK U MeTop, UCTbITaHWA — BapuaHT 1

O6paseL, 4151 UCMbITaHWA AO/MKEH ObITb NOATOTOB/IEH B COOTBETCTBUM C HUKEUN3/TOXKEHHBLIMM NpaBuiaMm 1 Kak Mo-
Ka3aHO Ha pucyHke A.2:

a) ero A/mMHa AO/MKHa He MeHee YeM B TPW pasa MnpeBblllaTb HavbOo/IbLLYHO LUMPUHY MOnepeyHoro ceyeHuns (6e3
yMeTa MPOMEXYTOUHbIX peGep XecTKocTu). ObpaseL, JO/MKEH BK/OUaTb HE MeHee NATU OTBEPCTUIA nepdhopaumn;

b) OH [O/MKeH BbITb 06pe3aH NeprneHaVKyISPHO NPOAO/ILHOM OCK. MocepeanHe Mexay ABYMS COCEAHVIMUN OTBep-
cTusIMM nepcpbopaumm (Tak. YTobbl NIOCKOCTb Cpe3a He Npoxoausia Yepes oTBepcTus nepchopaumn);

C) HWKHAS U BEPXHSASA OMOPHbIe NIaCTUHBI AO/MKHBI BbITb MPUKPYYeHbI U NPUBaPeHbI K CTOKe.

MpumeyaHne — Topubl CTOVKM MOTYT 6biTb BbiMpas/ieHbl (MPY UCKPMBIEHAN hOpMbI MOMEPEYHOro ceveHnst
TOpLEB) NPV MOMOLL COOTBETCTBYHOLLErO NMPpUBap/BaHNS K OMOPHO MacTuHe.

OceBasi Harpyska [o/hkHa GbITb MPUIOKEHA K OMOPHBLIM NIaCTVHAM Yepes Harpyatolyie MiacTuHbl 4OCTaTOuHOM
TO/MWUHBI. 3TO HEOOXOAVIMO A/151 NPeA0TBPALLEHVS HeNpeAyCMOTPEHHOTO B/ISTHUS AedhopMaLin Harpy»KatoLLyX MiacTuH
Ha pesy/ibTarbl UCMbITaHWiA. HarpyxatoLme nnacTuHbl A0/MkHbI BbICTyNaTb He MeHee, YeM Ha 10 MM 3a rpaHuLpbl ceve-
HUS1 CTOVIKM. OMOpPHbIe NIACTUHBI JO/MKHbI PacrosiaraTbCa MeXay HarpyXaroWwymMn MnaacTVHaMmn U KOHL@MKM CTOVKL (CM.
pUCyHOK A.2). HarpyxatoLime nnacTuHbl A0/DKHbI UMETb HEGO/BLLYIO BblEMKY, BbICBEP/IEHHYHO A/151 YCTAHOBKN CTa/IbHOTO
wapuka (CM. pycyHoK A.2).

TY

1— onopHble NnacTuHbl. A — JnuHa CTOWNKK:
B — pacueTHas gnuHa Nnpu NpojoNbHOM n3rnée

PucyHok A.2 — Mopsaok NpoBeAeHVs UCTbITaHW KOPOTKOW CTOVKM Ha oxaTtuve

O6paseL, 0MKeH GbITb MOMELLEH B UCTIbITATENbHYHO YCTAHOBKY U Harpy»aTbCsl OCEBOI HarpysKoli, nepeaaBaemoii
yepes CTa/lbHbIE LIAPUVIKY, YCTAHOB/IEHHbIE C 06EMX CTOPOH. [MO/IOXeHME LIapyKoB MO OTHOLLEHMIO K MOMEPEYHOMY ceye-
HUIO JO/KHO ObITb OAVHAKOBBLIM C 06erX CTOPOH CTOMKN M MOXET ObITb OTPEry/IMPOBaHO A/151 NOSTyHEHSI MaKCUMaUTbHOM
paspyLuatoLLEelt Harpysku.

VicxofiHOe MOMoXeHWe Lapyika JO/MHKHO COOTBETCTBOBATL LIEHTPY TSKECTU MUHUMAIBHOTO 3HAYEHUS! MOMepeyHoro
CeyeHVIst, IMGO LIEHTPY TSHKECTY MOMNEPEYHOro ceyeHUst GpyTTO, /IGO0 B HEKOTOPOI TOUKe MEXAY HUAMM.
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Harpyska fio/mkHa yBenmuvBarbCsl 40 MOMEHTa NOTepy YCTOMUMBOCTN 06Pa3LIOM 1 OTCYTCTBUS Y HEFO BO3MOXHOCTU
BOCMPUHUMATb Ja/TbHENLLYIO Harpy3ky. [JaHHOe 3HauveHVe Harpysku J0/DKHO ObiTb 3adMKCMPOBAHO B KaYECTBE KpUTUYe-
CKOW HarpysKu.

OnpefeneHne KpUTUYECKOM Harpyskuy OO/MKHO 6a3vpoBaTbCs Ha Cepyn UCTIbITaHUA C OANHAKOBbLIM MOMOXEHNEM
MecTa MPUIOXKEHUS Harpy3Ku.

A.2.1.3 MopsiaoK N METOA UCTbITaHWA — BapuaHT 2

[na Hagnexallero BbINOHEHWS J@HHOTO UCTIbITaHWS criedyeT UCTO/b30BaThb WCTbITaTeslbHYH0 YCTaHOBKY, B KOTO-
pO¥1 Mo KpaiiHel Mepe ofHa U3 HarpyXatoLmx nAacTvH NO3BOJISIET OCYLLECTB/ATL Pery/IMpoBKY MOBOPOTOM OTHOCUTE/TBHO
[BYX FOPU30HTa/IbHBLIX OCE 1 KOTOpast MOCs1e 3TOro MOXET (OMKCMPOBaTb 06paseL, HeOGXOAVIMbIM 06Pa30M.

Vcnbimyemblii 06pasel, A0/MKeH ObITb YCTaHOB/IEH TakvM 00pa3oM, UTOObI LIEHTP TSHKECTU ero ceyeHns (6pyTTo) co-
BMagasl C LIEHTPOM Harpy»atoLleli miactuHbl, MetoLLEeli BO3MOXHOCTb MOBOPOTA /151 BOCTIPUATYS JIHOG0r0 M3MEHEHNS B
LIeHTPUPOBaHU BEPXHEN N HDKHEN NnacTvH obpasua. 3atemM npukiaabiBaeTcs Hebosblas 3aKpennsatoLas Harpyska
(Hanpumep, 0.5 % OT OXVAAEMO KPUTUHECKOW Harpysku) 47181 TOro, YToObl MPUBECTY KOHTaKT pery/impyeMoii Harpyato-
Lel NNacTUHbI 1 BePXHEN (HUXHEeN) OrnopHON NacTyHbI obpasLia B COCTOsAHME MOMHOTO LWapHupa. Mocne yero perynmpy-
emas HarpyxaroLas nsiactvHa AosmkHa 6bITb 3athrkcnpoBaHa B 3TOM MOJIOKEHNN.

MoaroTtoBka 06pasLa K UCNbITaHWsAM Mo JaHHOMY MeToZy He OT/IMYaeTCA OT ONMCaHHOTo B A.2.1.2. 3a UCK/IHOYeHeM
TOrO, YTO He TPebyeTCs HasIMuMe BbIEMOK B HarpyXaroLmx niacTvHax.

Harpyska fo/mkHa yBemumsarbCs € npupaLleHieM 40 KPUTUYECKOW 1 MOoc/ie OCTVKEHVS! ee MakCUMasTbHOTO 3Ha-
YeHUA MoKasaHUs [0/PKHbI ObITb 3adMKCUPOBaHbI.

A.2.1.4 MonpaBku K pe3ynbTaram VCrbITaHui

Habnopaeman Kputnyeckas Harpyska fo/hxHa ObITb PacCCMOTPeHa C y4eTOM (hakTUUYeCcKon TOMWMHBI U Npedena
TeKy4ecTn MaTepuasia B COOTBETCTBUM C 13.3.5.

A.2.1.5 BbIBOg, xapakTepHbIX ((paKTU4eCKmx) 3Ha4ueHN

dakTnyeckass KpUtnyeckas Harpyska S4,40/mkHa ObiMb paccumMTaHa B COOTBETCTBUM € 13.3.3, 3aTem onpegensor
3ahcheKTMBHYO NOLWAAL MONEPEYHOro CeveHnsa Ar,,

A.=y-- (A1

Ecnn npun UcnbITaHUAX CTOVKM Ha CxXaTue MakCuMasibHast TMOKOCTb CTOVKM NpeBbIwaeT 3HadeHue /. = 0.2, adocpek-
TYBHas M/IOLWadb MOXET 6bITb 3aaHa crieAytoLyM 06pasoMm:

MVHMMa/IbHYHO OCEBYHO HECYLLIYHO COCOBHOCTL Nb Rd min MO M3TMGHOM 1 M3TMBHO-KPYTUbHON hopme NoTepn yCTolk-
YMBOCTW B COOTBETCTBUM € 9.7.4 1 9.7.5 crnefyeT paccUnTbIBaTb C UCMO/b30BaHNEM 3HaueHUs Aeff, MOTy4eHHOro Mo pe-
3y/bTaram UCMbITaHWIA.

3arem 3HaueHe Ael/40MKHO ObITb CKOPPEKTVPOBAHO A/11 MOTyYEHNS HOBOTO 3HAYEHWS], COOTBETCTBYHOLLIErO

B atom npovecce, eciv pesynbTarbl 6bU11 NOyYeHbI C UCNOosb30BaHeM MeToga 113 A.2.1.2. pacyeTHas A/MHa ns-
rMBHOW (hopMbI NMOTEPY YCTORUMBOCTU A0S/HKHA NPUHUMATBLCS PaBHOM /TMHE b, TO €CTb PACCTOSHMIO MEXY LUapHMpamu, a
LJ/IMHa KPYTWIbHOM hopMbl MOTEPY YCTOUMBOCTM A0/HKHA ObITb PaBHOM NOMOBUHE A/IMHLI 06pasLa (4/IMHbI CTOVKKM). Mpur
1CNosb30BaHMM MeToga 2 13 A.2.1.3 AsimHa U3rM6HOW 1 KpyTWIBHOM (hopM MOTEPW YCTOMUMBOCTY AO/DKHA ObITb MPUHSATA
B KauecTBe NOMoBUHbI A/IMHbI CTOVKM C (CM. PUCYHOK A.2).

A.2.2 icnbITaHUA CTOEK Ha cxaTne — Y4eT BAINSHUS MoTepy YCTOWYNBOCTU (DOPMbI MOMEPEYHOrO CeYeHUst

A.2.2.1 Llenb vcnbIraHuii

Llenb vcnbmaHWii — onpeaerieHve B/MSHUA NOTepy YCTOMYMBOCTY ¢hopMbI MOMEPEYHOrO CeveHus Nnog, AelicTBrem
0CeBOIi Harpy3kv Ha HeCyLLyHo CMIOCOBHOCTb CTOVKW. Pe3syribTaTbl UCTIbITaHWI MO3BOMAOT ONpeae/iMTb KOPPeKTUpYoLLve
3HaueHUs /151 TeopeTUHEeCKN OnpeaeieHHON B COOTBETCTBUM € 9.7.2 0CeBO Harpy3ku.

MpumeyaHune — Ecnn ucnbimaHua CTOEK Ha CXaTue B COOTBETCTBUM C [aHHbIM MPUIOKeHNeM NpoBOAAT BO
BCEM BO3MOXHOM aAnana3oHe A/1MH CTOEK, TO B/IAHME NoTepu yCTOVI'—IVIBOCTI/I (bOprI CeyeHuns BK/IKYEHO B KpUBbIE NMoTepu
yCTOVIHMBOCTM, MCNbITaHNA B COOTBETCTBUM C AaHHbIM pa3aesioM MOryT He NpoBOAUTLCA.

A.2.2.2 TIopsifoK U MeTop, UCTibITaHui

[JomxHo 6bITb NPOBEAEHO Mo KpaviHel Mepe TpW UCTIbITaHKs Ha 06pasLax CTOEK C OMOpPHbLIMK M1aCTUHaMKU B COOT-
BETCTBUM C onmcaHneM B A.2.1.2. CTOMKN A0/PKHbI UMETb [/IMHY, ONpefesieHHY0 B COOTBETCTBUM C 9.7.2C. VcnbmaHus
TaKke MOryT 6bITb MPOBeeHbI Ha OAHON paMe Kak YacTb Cepum UCTIbITaHUi, MPOBOAUMBIX [/151 ONpeAesieHnst KpUBbIX 13-
rmba CToliKu, ONMMCaHHbIX B A.2.3.

Ecnmn Ha KoHuax obpasLia Hab/toaeTcs CyLLECTBEHHOE CKpyUMBaHUe, TO 3T KOHLbI O/DKHbI ObITb 3aKperieHb! 415
npefoTBpaLLEeHVs faHHOTO CKPYUMBaHVIS; JaHHOE 3aKpersieHne He [I0/HKHO Hak1adbIBaTb AOMOHUTEIbHOTO OF pPaHNYeHNst
Ha UCKabKeHMe NonepeyHoro ceveHus.

O6paseL, AOo/PKeEH ObITb MOMELLEH B CMbITATE/TbHYHO YCTAHOBKY U Harpy)XaTbCsi OCEBOI Harpyskoi Yepes LapHup-
HOe 3aKper/ieHne Ha KaaoM U3 KOHLIOB. [10/10XeHVe LWapHMPOB A0/DKHO 6bITb OAVHAKOBbLIM Ha 06emX CTOPOHax CTOVKM
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1N MOXET ObITb OTPEryIMpoBaHO A/151 AOCTUXEHNS MONOXEHNS, 06ECTIeHNBAIOLLErO NPUIOKEHNE MaKCUMaUTLHOW KpUTUde-
CKOIA Harpy3ku.

A.2.2.3 BbIBOA XapakTepHbIX (hakTnueckmx) 3Ha4eHn

PesynbTatbl AaHHbIX UCMbITaHWIA AO/MKHBLI ObTb CKOPPEKTUPOBaHbI MO Npeaesy TeKyyecTu U TOMWMHE B COOTBET-
ctBum c A.2.3.4.

XapakTepHas KpuUTU4eckass Harpyska Rk Jo/mkHa ObiTb OLeHeHa B COOTBETCTBUM € 13.3.3. a Tawke Jo/kHa Obb
BbIYV/C/IEHa COOTBETCTBYIOLLAS pacHeTHasA MPOYHOCTb A 3HayeHus pesy/ibTaToB UCTIbITaHWIA UCMONb3YHOT B 9.7.2 ANnsi
NPOBEPKM BVSIHWS NOTEPU YCTONUMBOCTY (DOPMbI CEYEHUS.

A.2.3 VicnbITaHns CTOEK Ha cxatne — OnpegesieHne KpyBbIX n3rnba

A.2.3.1 Llenb vcnbiraHuii

Llenbto AaHHbIX UCMbITaHWIA SIBNISIETCA ONpeAesieHe 0CEBOV HeCyLLel COCOBHOCTM CTOVKM AN Avana3oHa adhdek-
TUBHBIX A/INH B X-HanpaB/ieHN C y4eTOM BO3HUKHOBEHMS BCEX BUAOB MOTEPU YCTOMYUMBOCTY 1 OrPaHNYeHUIA, HasaraeMbIx
PackOCHOI CUCTEMOM paMbl: PACCTOSTHUSIMU MEXAy ee TOUKaMy KperyieH!st 1 COeAVHEHNEM CO CTOMKOWA.

MpumeyaHne — Pe3ynbTataMmn JaHHOTO VCMbITaHUA SBMSKOTCS KpYBble U3rnba, KoTopble NpeACcTaB/IstoT co6oi
MOHWKatOLLMIA KO3hdIMLIMEHT x 1 Ge3pasmepHoe 3HaueHne rMBKOCTU 7. 3HayeHVe 7. Bcerga nosyyatoT U3 rmbKoCTY, CoOoT-
BETCTBYHOLLIEN JiANiepoBoOii NOTepe YCTONUMBOCTU (L/i) B X-HanpaB/eHUN. Aaxe Korga dpopma notepu yCTOMUMBOCTY Mpes-
CTaB/1IieT COBOM MNOTEPHO YCTONUMBOCTY (HOPMbI CEHEHWS, M3TMBHO-KPYTUIbHYHO hOpPMY MOTEPW YCTONUMBOCTY WK SiAnepoBy
MOTEPHO YCTOMUMBOCTU B Y-HanpassieHum. Lienbio aToro siBnsieTcs AonylLUeHne UCTOo/b30BaHs KPMBO U3rmba B pacyeTax U B
COOTBETCTBYHOLLYIX HArpy»eHusiX, Bbi3bIBatOLLYIX MOTEPIO YCTONUMBOCTY TOMBKO B X-HanpassieHn. [JaHHbI Noaxoa SenseTcst
KOHCEPBATVBHbLIM Y He YUUTLIBAET B/ISIHVE MOMEHTHO-BPALLATE/IbHOM XapaKTePUCTUKY KPOHLLITEiHA Gasiku.

A.2.3.2 Mopsigok NpoBeeHVs NCTbITaHi

MpoBeaeHMe MCMbITaHUlA BKIHOYAET B Ce6si COOPKY paMbl C MakCUMasTbHOM LUMPUHOW, XapakTepHON Ans AaHHOro
BUZAa NPOAYKLWN, B KOTOPOW OfHa U3 ABYX CTOEK HarpyXaeTcs OCeBOW Harpy3Kow, kak nokasaHo Ha pucyHke A.3a Cxema
PacKOCHOW CUCTEMbI, ee CeKUM N COeANHEHNSA AO/DKHbI COCTOSTb M3 KOMMOHEHTOB, MPUMEHSIEMbIX B KOHCOUIypaumsx,
Hanbosiee xapakTepHbIX 4718 MOyYeHUs KPMBbIX MOTEPU YCTOWYMBOCTU. Harpyxaemast CToMka AO/MKHa Harpy»XaTbCs ve-
pes CTa/lbHble LLapVKM 1 COOTBETCTBYHOLLME OMOPHbIE NIACTVHBI, Kak onncaHo B A.2.1.2.

J1 — wwupuHa pambl: Lt — pacueTHas gnvHa Npu NPOJONbHOM U3rnGe:
6 — HanpaBfieHne Harpysku; C— cuia, KOMNEHCUpyloLWas BeC pambl

PricyHoK A.3 — TMOpsiAoK anbTepHATMBHOMO NPOBEAEHYIS UCTIbITaHUI CTOEK Ha oxaTve
HeKoTopble CXeMbl PACKOCHbIX CUCTEM MOAPa3yMEBAIOT HEOAMHAKOBOE KOJIMHECTBO Y3/10B KPEM/IEHWST HA CTOMKax
pavbl. B aTOM C/lyyae OMnbITHO-MPOMbILYIEHHbIE UCTIbITaHUS HEOBXOAVMO NPOBOAMUTL A/1S1 KAXKAOW CTOMKY, Kak 3TO Mo-

KazaHo Ha pucyHke A.3b 1 A.3C 4/151 YCTaHOB/EHVst Havnboriee Cnaboi KoHGUrypaumm (KoSMUecTBO Y3/10B KperieH!st Ha
cTolike). Hanbonee cnabasi KOHMrypaLwisi Jo/KHA NMOABEPraTbCs UCTIbITaHVSIM A/151 ONpeaesieHysi MPOYHOCTY Ha oxaTve.
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B kauecTBe a/lbTepHaTVBbI BbILLEOMMCAHHONM NpoLeaype UCMbITaHUii Ha CXaTue MOXET MnoABeprarbCsi Mo/IHOCTLIO
cobpaHHas pama (npoLieaypa UcrbTaHuii nokasaHa Ha pucyHke A.4). Mpy NPoBeAEHN AaHHbIX UCTbITaHWi MOBOPOT pac-
npeaensitoLLmx Harpy3ky 6a/10K OTHOCUTESIbHO NMPOAO/IBbHLIX OCEV MOXET ObITb OrpaHNYeH.

Korpa onpeaeneHHas CTolika UCMbITbIBAETCA B COCTABE paM C pas/IMyHOl peLleTKo packoCHOM CUCTeMbI Wi pas-
JINYHOM LLMPUHBI, AO/DKHbI ObITb MPOBeAeHbI OTAesbHbIE UCMbITaHVA 415 K&KA0N KOMOMHaLMN pa3Mepa peLleTkn 1 wm-
PVHBL SIN6O AN1A UCMbITAHWUI [OMKHA MCMO/MB30BATLCA paMa C Havbo/bLLMMM pa3MepamMyt peLleTky PackOCHON CrcTeMbl
1 HanbosbLLe LLIMPYHON.

PricyHOK A.4 — TMOpsAOK arbTEPHATMBHOMO NPOBEAEHVISI UCTIbITaHWUI CTOEK Ha oxaTvie

A.2.3.3 MeToZ NpoBeAeHUs UCTIbITaHWI

Crolika AO0/DKHa UCNbITbIBAaTLCA B Anana3oHe O/IMH, HaMeHbLLasA 13 KOTOPbIX NO3BO/IUT YCTaHOBUTb OAVHOYHYHO
naHe b PackoCHOW cucteMbl. HambonbLuas A/iMHa fo/mMkHa COOTBETCTBOBATL 6e3pa3MepHOMY KO3MLMEHTY TMOKOCTH
n= 1.5 as1s notepn yCTOAUMBOCTU B X-Hanpas/ieHUW. 1 Mo KpaliHeli Mepe Tpu ApYrX UCTbITyeMbIX A/IMHbI CTONKV JOJDK-
Hbl BbIOMPATLCSA C YHETOM VX HAXOXAEHMS B AManasoHe Mexay ykasaHHbIMU ABYMS KpalriHUMK ciydasMn. MyHYManbHoe
KOMIMYECTBO UCTIbITaHU — 5. paBHOMEPHO pacrnpefesieHHbIX MeXy VCMbITyeMbIMU J/IMHaMK; [O/KHO ObITb MpoBeAeHO
MUHUMYM ABa UCTIbITaHWSA CTOVKIN KaxkaoW ANvHbL. Mpy NpoBeAeHUN NCTbITaHUIA Harpy3ka A0/hKHA NOBbILLATHLCSA A0 YPOBHS
KPUTUYECKOI. PeXxuM paspyLueHUsi conKeupyeTcs.

A.2.3.4 MNonpaBku K pe3ynbTaram VCrbITaHni

KOppeKT1pOBKY KaXKOoro 13 MosydeHHbIX pe3y/ibTartos criedyeT NpoBOAUTL B COOTBETCTBUM C ycrosuamm 13.3.5 ¢
YHETOM CNEAYHOLLIMX 3aMeYaHWiA.

MonyyeHHas KpUTUYeCcKas Harpyska [o/HkHa ObITb CKOPPEKTUPOBaHA C YUETOM (haKTUYECKOW TOMLWWHBLI U Npeaena
TeKy4eCTu UCMbITbIBAEMOro 06pasLia CreaytoLLmm 06pasom:

A2
roe _ f
0zkz0.2: c=(j)

X-0.2 +7-(I5-Aj
0SXSi.5: C=<mmmmmmmmn bommemmemeeee
r3 )

15si* C=10

(A3)

rfe k — rMBKOCTb, COOTBETCTBYHOLLIAS HAB/IHOAAEMOMY PEXVIMY Pa3pyLLEHMS.
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OcTa/ibHble 0603Ha4YeHVs1 B cCOOTBETCTBUM € 13.3.5.

A.2.3.5 MonyyeHre KprBOiA N3rnéa CTEPXHS

Bce pe3ynbTaThbl VCMbITaHWI Ha CxaTue creayeT NPYMEHsTb B JaHHOM paszerie.

Mpoueaypa [o/mkHa ObITb CrieAyHOLLEeiA:

a) O/171 KXKAOrO UCTbITaHVs AO/DKHbI ObITb BbIMUCIEHbI KOIMULIMEHTBI CHYKEHNST Harpysku /,, 1 6e3pasvepHbli
KO3hIMLIMEHT TMOKOCTY >a, rae

A (A4)

/\
ynS—27, (A5)
A.
roe
— YTOYHEHHasA KpUTU4eCkas Harpyska ass Kkonmdectsa MCHbFFaHMI?‘I L
ty — HOMWHa/bHbI Npeaen TeKy4ecTu.

— KO3(OPULMEHT MMBKOCTM A/151 M3TMGHOI NMOTepy YCTOWUMBOCTU OTHOCUTE/TBHO F/1aBHBIX OCEA.

b) AO/MKeH ObITb CO34aH rpadvik 3aBUCUMOCTM  OT “-bI- _

C) 3aTem JO/MKHbI ObITb BbIGpaHbI NOAXOAsLLVE anrebpanyeckne BbipaxeHns s / cu (=y_CY(>ai)) ans onpefeneHns
MECTOMNO/IOXEHNSA CPEAHMX 3HAYEHNI pe3y/bTaToB VCTbITaHU x T< 3TU BbIPaXKEHUS AO/MKHBbI UMETb He 6osiee NATU Hesa-
BUCMMbIX KOIW(PMLMEHTOB. 3TO MOXET ObMb CAe/TaHO METOAOM HaMeHbLUMX KBaZpaToB WM M300PaKEHNEM [/1aOKOM
KPVIBOW BPYUHYHO:

d) otgenbHbIe 3HaYeHNs /,, AO/MKHBI ObITb HOPMMPOBaHbI e/TeHEM KaXA0ro 3Ha4eHUsi Ha COOTBETCTBYHOLLEe Cpes-
Hee 3HayeHue 3areM MOXeT ObITb BbIMMC/IEHO CTaHAAPTHOE OTK/IOHEHWE S 3TUX HOPMUPOBaHHBLIX 3HAYEHWIA:

€) 3aTeM AO/HKHO ObITb onpeaenieHo dhakTuyeckoe (XapakTepHoe) 3HauYeHne KoahdMLIMEHTa CHUXEHNS Haddy3KM Y

X=Xo(1-*.«)e (A.6)

rae ks npeactaerieH B Tabnvue 11 n 6as3vpyeTcst Ha 06LLeM Yncie pesy/ibTaToB CTbMTaHMA.

MonyyeHHas KpyBas CTEPXKHS AeCTBUTENbHA B Avana3oHe 4/IMH UCMbITyeMbIX CTOoeK. 18 A/IMH CTOeK BHe 1c-
NbITYEMOro AvanasoHa KO3athULMEHT CHKEHNA Harpy3ku A0/KeH ObITb paccumTaH B COOTBETCTBUM € 9.7.4 1 9.7.5.
Ho nepep, BbINO/IHEHEM AaHHOMO pacyeTa Heo6XxoAMMO NPOBECTV NPOBEPKY NOTEPU YCTONYMBOCTU C noTeperi dhop-
Mbl CEYEHMS1 B COOTBETCTBUM C A.2.2 C NCMO/b30BaHVEM pe3y/ibTaToB VCMbITaHUi paM C OAHOV MaHesIblo PacKOCHOM
CUCTEMBL.

A.2.4 NcnbiTaHUs Ha M3rM6G KPOHIW TEMHOB 6anok

A.2.4.1 Lenb vcnbiraHwii

Lienbto AaHHOr0 CMbITaHKs ABASETCA ONpeAe/ieHNe XXeCTKOCTM U NMPOYHOCTU Ha U3rMb KpoHLUTEelHa 6anok. Pabota
COeAVHEHVIS1 CTOVKN 1 KPOHLLITeViHa Gasiki SBMSIeTC BaxkHeliLeli N0 OTHOLLIEHMIO K paboTe BCel KOHCTPYKLMN CTes/iaxa.
OHa 3aB1CUT OT 60/bLLONO YMca hakTopoB, B YaCTHOCTU:

a) Tuna CToMKu:

b) TOMLWWHbI CTOMKN:

C) TMna 6asiku;

d) nonoxeHnsi 6asikn OTHOCUTESTBHO KPOHLLTENHA;

€) MeToda KpensieHnst 6as1kn K KPOHLLTElHY;

f) Tvina 3auenoB KPOHLLITENHa;

[) CBOIACTB MCMO/b3yeMbIX MaTeprasioB.

Bce koM6BrHauUmMK ¢hakTopoB, KOTOpbIe MPOSBASAIOTCA NPU pacyeTe KOHCTPYKUUW, CreayeT UCTbITbIBaTb OTAENBHO,
€Cc/In He MOXeT ObITb JOCTOBEPHO MOATBEPXAEHO, YTO WHTEPNONsAUmMA pe3y/ibTaToB 06ecrneunBaeT KOHCepBaTUBHYHO
OLIEHKY.

L1 Kakgoro Tmna coeMHEHVS CTOVIKM M KPOHLLTEiHa crieyeT NPOBOAMTL Kak MHUMYM Oy MAEHTUYHBIX UCTbITa-
HYA TakvM 06pa3oM, YTOBbI pesy/ibTarbl MO BbITb CTATUCTUHECKN MHTEPMPETMPOBaHbI B COOTBETCTBUM € 13.3.3.

Cepuisi UCMbITaHWi, B KOTOPOI M3MEHSIETCA TO/TbKO OAVH U3 CYLLECTBEHHbLIX MapamMeTpoB, TakMx Kak LuMpuHa 6as-
KW. TOJLLMHA CTOWMKN 1 Ap., MOXeT ObITb NpoBeaeHa 1 ob6paboTaHa kak eavHoe Lesoe AN NpoBeaeHns nocneaytoLleit
CTaTUCTUYECKOl 06paboTKK, M3IoXeHHON B 13.3.4. Cepusi UCMbITaHWIA JO/MKHA COCTOSATL MO MeHbLUel Mepe n3 10 uc-
NbITaHWIA.

Mpy HaMuKn 6OMBLLLOTO PSAAA TUNOPa3MePOB CTOEK, KPOHLLTENHOB 1 6aU10K HA YCMOTPEHME KOHCTPYKTOpa onpeje-
JIeHHble KOMOUHALWM CTOEK, 6aioK U KPOHLLTEHOB MOTYT He BK/IHOHATBCS B UCTbITaHUS NPY YCNIOBUM HASTMUNS HAAEXHO
BO3MOXHOCTW MHTEPMNONALMN Pe3y/bTaToB.
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A.2.4.2 TlopALOK NpoBeaeHNS UCTbITaHniA

MopsAoK NpoBeAeHNs UCTIbITaHWIA [O/MKEH ObiTb CIeyOLLMM.

a) CTolika He6O/IbLLIOW ANMHBI AO/MKHA ObITb NPUKPErsieHa KXXeCTKOW pame VcrbITaTe/lbHOM YCTaHOBKY B ABYX TOY-
Kax C 3a30pOM h ih ¢ Mexay H/MW, rae:

hc = (B/MHa KPOHLUTeNHa) + 2f.

Bo Bpemsi NpoBeAeHNs UCTIbITaHU Ha 3TOM PacCTOSHAM He [JO/DKHO ObITb KOHTaKTa MeX/y CTOMKON 1 pamoii uc-
nbiTatesibHOM yCTaHOBKW. KopoTkas YacTb 6a/1ki A0/HkHA ObITb MPYCOoeAVHEHA NOCPEACTBOM TECTVPYEMOrO KPOHLLTEHA,
dhmkcaTopb! (3aLenbl) 6asku JO/DKHbI ObITb YCTAHOB/IEHbI Ha LUTATHbIE MECTa. XapaKTepHble npuMepbl NOAO6HbLIX NpoLe-
[yp NpoBefeHUs CTbTaHWiA NpeAcTaBeHbl Ha pyUcyHxe A.5.

b) BOKOBOe CMelLleHMe 1 CKpyumBaHMe KOHLA 6asikn AO/DKHbI ObITb NpeaoTBpaLleHbl BBeAeHEM 6OKOBOro orpa-
H/YEHMS. KOTOPOe TeM He MeHee MO3BOJISET 3/IeMeHTam 6a/iku CBOGOAHO NMepeMeLlaTbCs B Hanpas/ieHUM MPUIOKEHNS
Harpy3ku. Kpome Toro, napa KpOHLUTEHOB MOXET UCTIbITbIBATLCS NapasiiesibHO.

) Harpysky crieflyeT npukiagbisarb Ha paccTosiHAM 400 MM OT 60KOBOIA MIOCKOCTY CTOVK HarpyXatoLLyiM 3/1eMeH-
TOM. [I/ITMHa KOTOPOro He MeHee 750 MM Mexay LLapHUPHBIMM OropamMi, Kak rnokasaHo Ha pucyHke A.5.

d) MoBOpPOT A0/MKEH BbITb N3MEPEH OAHVM U3 CIeAyHOLLMX CrOCO60B:

1) faTunKn NepemeLLieHNs YCTaHaBIMBAKOT Ha M/1IaCTUHY, 3aKper/ieHHYto Ha 6asike, pacrosIoKeHHYH 6/IM3KO K KPOH-
LLTEVHY. HO C AOCTATO4HbIM PACCTOSIHVEM /18 BO3MOXHOCTM NMOBOPOTa KPOHLLTEliHa (AaTumku d, 1 d2 Ha pycyHke A.5);

2) [aTyrK NoBopoTa NPUCcoeanHAETCH K 6asike Ha HeBO/bLLOM PaCcCTOSHUM OT KPOHLUTERHA.

1— WwToK rMApOUMNUHAPA UCTIBITATENIBHON YCTAHOBKM; 2 — pama UCMbiTaTeNbHON YCTaHOBKM: 3 — 3/1eMeHT CTOoKN;
4 — KpoHWTeNH 6ankn; 5 — orpaHuyeHne nosopoTa 6anku B 6OKOBOM HanpaBneHUn: 6 — 3axuMm.
7 — npoknapaka ana 3asopa; At 750 mm; B =400 mm; C — paccCTosiHMe MeXAy faTuukamu nepeMeleHus;
a— usmepuTenbHble npu6opsl: F— wupuna nnockocTu ctoiikn; G — AnnHa ncneiTeiBaeMoro o6pasuya;

PucyHok A.5 — Mopsaok NpoBeaeHNs UCMbITaHWIA KPOHLLTeHa 6asikm Ha 13rnb
(NokasaHbl a/lbTepHaTVIBHbIE BapyaHTbl YCTAHOBKM CTOVKV)

A.2.4.3 Mpoueaypa vcribITaHni

MpoLeaypa ucnbITaHUi, NokKasaHHasi Ha pyUcyHke A.5. nogpasyMeBaeT Harpy>eHve KPOHLLITEiHa CBEPXY BHU3. 3Ha-
YEHWS1 )KECTKOCTU M MPOYHOCTM A0/DKHBI ObITb MOTyYeHbI OTAE/bHO /15 JIEBOro 1 MPaBoro KPOHLUTEVHa, cpefHee 3Haqe-
HVie Heo6XOAMMO KCTO/b30BaThb B pacyeTax.

HauanbHas Harpyska F, nprmepHo paBHas 10 % OT 0Xnaaemoli KpUTUUECKOW Harpy3ky, MOXeT 6bITb MpUIoXeHa K
COeVHEHVIO B COOpe 1 3aTeM CHATa. B 3TOM crlyyae OHa cunTaeTcs npeaBapuTesibHOM Harpyskoi /11 0CaaKv 3/1eMeH-
TOB. NoKa3aHWA JATUYMKOB MOC/Ie 3TOrO A0/PKHBI ObITb OGHY/IEHbI. 3aTeM MpYKIaAbIBaeMyto Harpysky F crieqyeTt nocre-
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NEeHHO YBENMUMBATb 10 AOCTVKEHVISI MAKCUMasIbHOW HarpysKky 1 paspyLLeHWst CoeyHeHUsl. HEOGXOAVIMO KOHTPO/IMPOBATb
MOBOPOT COEAVHEHUS], U /11 K&XKAOTO COEAVHEHUS [O/MKEH BbITb MOJyYeH rpacdiuk 3aBYCUMOCTU MOMEHTA U YT/1a MOBO-
poTa. B KOTOpOM:

M=FB (A7)

— pbluar NPUIoKEHUs HarpysKku F:

— paccTosiHvie Mexay fatuvkamm d, 1 d~. NoKasaHHbIMU Ha pUCyHKe A.5;
— fechopmauyisi, U3MepeHHast AaTuvkom d,;

— [fedhopmauys, U3MepeHHas AaTUMKoM d2-

(NI v B
N B

A.2.4.4 TonpaBKu K pe3ynbTatam VcrbmaHuiA
Mpepen TeKyyecTV 1 TO/ILLMHA MaTePUasIoB CTOVKM, 6a/1K1 U KPOHLLITEHA CrelyeT onpeaensTb C y4eTOM Bbl4nC/e-
HVA KOPPEKTUPYHoLLEro Koadduumerta CT:

C.,.=(d “<y->L.*10. (A.9)
rae v
ft — doaKTU4ecKnin (3KCNeprMeHTasIbHbIN) Npeaen TeKy4ecT COOTBETCTBYHOLLETO 3/1IEMEHTA;
ly — HOMMHa/IbHbIV Mpefen TeKy4ecTu COOTBETCTBYHOLLIErO 3/1eMEeHTa;
Y — dhakTnyeckas (3KCnepMMeHTasIbHas) TO/LLMHA COOTBETCTBYHOLLETO 3/1eMEHTa;
/  — pacueTHas TONLWMHA COOTBETCTBYIOLLIErO 3/1eMeHTa:

a=0.ecrmlL 2f.

a=1lecnm(y<ft

B ToM cny4ae, ec/im He NPOVUCXOAWT paspyLleHVs Gasikv win npeaes TeKy4eCcTn KpoHLTeliHa 6asiku 6onee yem
B 1,25 pasa MpeBbILAET rapaHTMPOBaHHYO NPOYHOCTb, HEO6XOAVMMO MPUMEHSTL KOPPEKTVPYIOLLWE 3HAYEHWSI OOHOrO
13 IBYX COOTBETCTBYIOLLMX 3NIEMEHTOB, KPOHLUTENHa Gau1Kv WM CTOWMKKN, He3aBMCKMMO OT TOTO, KakoW 3/1eMeHT npeano-
naranocb f0BECTU [0 pa3pyLleHusi. B cryyaB paspyLUeHVs KPOHLUTEiHa Gasiki Heo6X0AMMO NPUHUMATL BO BHUMaHUE
KOPPEKLMIO, CBA3AHHYIO C MaTepuasioM KpoHLUTeHa 6asikun. Koppekuvsa B 15% win MeHee MOXET He MPUHUMATLCS BO
BHVMaHue.

B cnyyaB nprvMeHeHWs KOPPEKTMPOBKW pe3y/ibTaToB MOMEHTHO-MOBOPOTHas XapakTepuctvka (M, — 0) gomkHa
ObIMb pasfeneHa Ha ABe 4acTu, OfHa M3 KOTOPbIX AO/MKHA MPeACTaB/IaTb yrnpyrve dediopMaumu, a gpyras — o6r1actb
Heynpyrux Aedopmaumin coeamHeHns.

Mpoueaypa Ao/mkHa ObMb CrefytoLLEN.

a) V1306paxaeTcs HECKOPPEKTMPOBaHHb I rpadivk pesy/bTaToB UCTbTaHWiA B Ka4ecTBe 3aBUCMMOCTY (KprBoid) (L, — 0().

b) VI3mMepsieTca HaK/IOH KPUBOWA (Ag) B HAYaUs1e KOOpAMHAT.

c) /13 Habntopgaemoro noBopoTa 0, BbIMMTAETCS 3HAYEeHME Yrpyroro noBopota M(/k$ AN NoyHeHns NiacTU4eckoro
n3rnba sp.

d) BblumcrseTcs CKOppeKTVPOBaHHbIM MOMEHT M pasHbii Mn=  ®C.[ge C=0.15+ CTu CS1.0.

€) HasHauaeTcsi yrnpyroctb coeavHeHUs1 (KPOHLITeHa), B AaHHOM criydae LI/Kg. A™ onpepgeneHusi HoBOro yrnia
nosopota Or= Opt+ AV*a.

f) N306paxaeTca ckoppekTpoBaHHas Kpusasi (Mn — 0,,).

MpumeuyaHne 1— CKOpPEKTMPOBaHHas MOMEHTHO-MOBOPOTHAs XapaKTepuUCThKa MMEeEeT TOT Xe HayaslbHbI
HaK/TOH Ag. Kak ¥ M3Ha4asIbHO HabrioaeMasi Kpusast.

MpumeyaHune 2 — Anrebpanyeckoe BblpaxeHve B BAE doyHKLMM NOBOPOTA MOXET GbITb UCMO/b30BaHO /151
npeACTaB/ieHNs N306PaXKEHHON KPUBOIA. 3TO BbIPaXXeHMe JO/MKHO UMETb He 6o/ee NMSATU HE3aBNCUMbIX KOI(ULIMEHTOB.
3TO MOXET BbITb IOCTUTHYTO C MOMOLLI0 MPUMEHEHMS METOAA HAUMEHBLLIMX KBaJpaToB.

A.2.4.5 BbIBOA, XapaKTepHbIX 3Ha4YeHW 1 NpoLieaypa onpeaeneHns KpuBbIX

A.2.4.5.1 OCHOBHbIE MOsIoXKeHUst

KpuTHyeckuini MOMEHT Ma;40/keH ObiTb MPUHAT B KaYeCTBE MakCMMasTbHOTO KOPPEKTUPYHOLLIErO MOMEHTa, Kak Mo-
Ka3aHO Ha pucyHke A.6.

[na Kaxxgoro Tvina coeguHeHNst CTOVKM M KPOHLUTeiHa XapakTeprUCTMKa KPUTUYECKOrO MOMEHTa Mk J0/MkHa ObiTb
paccunTaHa B cooTBeTCTBMM C 13.3.3. PacueTHbIi MOMEHT COEAMHEHMS MPU MM 3TOM

M* => N (A.1O)
Yv
roe
WM — KO3h(PMLIMEHT HAAEXHOCTV COeVHEHNS, ONPeae/IeHHbIN B 7.5.
[) — nepemeHHbIi KO3MLMEHT, MPUHMMaEMbIi KOHCTPYKTOPOM, L £ 1
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MpunmeyvaHne — Jlroboe 3HaveHne pacyHeTHOro MOMeEHTa MOXeT 6bImb Bbl6paHO MEHbLLLUUM W paBHbIM MaKCU-
Ma/ibHO AonyCcTMoMy AN1A TOro, YTOObI onTMMN3NPOBaTb BO3MOXHblE HECOOTBETCTBUA TpeGOBaHI/IVI MO XXeCTKOCTU 1 NpoYy-
HOCTW. Taknm 06pa30M, CHWXeHnem pacquHon MPOYHOCTN MOXXHO AOCTUYb 6onbLueli pacquHon XECTKOCTWU.

A.2.4.5.2 MNpoueaypa onpeaeneHys nnHeapsoBaHHON 3aBUCYMOCTU

XapaKTepucTrKa MOMEHT-MOBOPOT COCTOUT M3 JIMHEHOM ECTKOCTM MOBOPOTa M PACHETHOTO MOMEHTa CoeavHe-
HYA. onpeaensiemMoro B COOTBETCTBUM C ypaBHeHVeM A. 10.

YKecTKOCTb NOBOPOTa KPOHLUTEHA A0/MKHA ObITb MOTyYeHa Kak Hak/MoH K~ JIMHUW, NPOXOASILLEN Yepes Hauyau1o Ko-
OpAvHaT. KOTopas OrpaHNYMBAET IKBUBASIEHTHbIE 061aCTV MeXAy Heli 1 aKCrnepyMeHTaIbHOM KPUBOMA, HIDKe pacyeTHOro
MOMeHTa MR<] (C y4eTOM MOMnpaBoK Ha Npeaes TeKy4ecTy U TOMLLMHY), Kak MOoKa3aHo Ha puUCcyHKe A.6. Npu yCrioBUm, YTO:

1.154L. (A1)
“u
MpumMmeuyaHne — ITO yC/0BYE NpPeaHA3HAYEHO A/1 OFPaHUYEeHst PasHULbI Mexay NMOBOPOTOM Mpy paspyLue-
HUW. IOMYCKAEMOiA B MOAE/IN 1 ONPeAesIeHHOM C MOMOLLHO UCTIbITaHu, A0 15%. B Criyyasix Koraa noBeieHye KPoHLITeliHa
ABINETCS HEWMHEVHBL X,

PacueTHoe 3Hau4eHue XXeCTKOCTM KpOHUJTeI‘/’IHa A,CI,OI'I)KHO 6bITb nony4yeHo B Ka4eCcTBe CpeaHero 3HavyeHns knr rae
K AE*.v (A.12)

A.2.4.5.3 Mpoueaypa onpeaeneHns MyfIbTWIVHERHON 3aBUCMMOCTN

[na MynbTUWINHEHOM 3aBUCYMOCTY MOBOPOTa OT MOMEHTA MepBbIM LLIArom SIB/ISIETCA onpejesieHne cpeaHein Kpu-
BOW V3 pe3y/IbTaToB VCMbITaHW COOTBETCTBYIOLLEN KOMOMHALMM coenHeHNsT 6asTkn 1 KPOHLUTelHa. B cooTBeTCTBIUM C
A.2.4.3 pe3ynbTarbl /151 IEBOTO 1 NPaBOro KPOHLUTeHa A0/yKaeTCsl paccMaTpyBaThb COBMECTHO.

CpeaHss kKpyBasi fO/MKHa ObITb NOJTyyYeHa HaHECEHNEM CPeAHEro 3HaYeHNsi MOBOPOTA B Kablii MOMEHT npupalLie-
HUS (YBe/IMYeHnst) 3Ha4eHUsi pacyeTHOro MOMeHTa M Rd C MCMO/b30BaHeM KpYBbIX 3aBMCYMOCTU MOBOPOTa OT MOMeHTa
rocsie KOppeKLmn B COOTBETCTBUM C A.2.4.4.

37O faeT OAHY KpUBYHO 4151 TYNa COeANHEHUS, CBA3bIBAOLLYIO MOMEHT M MOBOPOT, Kak MoKa3aHO Cr/IOLLHON /INHVeN
Ha pucyHke A.7.

Ecnun onpepeneHve niodita He BKIOYEHO B pacyeT HecoBepLUeHCTBA pambl B 5.3.2, TO /itodiT, U3MepUMbIi B COOT-
BeTCTBMM C A.2.5. O/DKeH ObITb fJo6aBeH K cpefHeli KpMBO MOMEHT-MOBOPOT, MOJTyYeHHOM Kak ONMcaHo Bbille, B Kaue-
CTBE FOPU30HTa/TEHOTO WM MOYTU FOPU3OHTASIBHOTO yHacTka (pasHoro C/2. cM. pucyHok A.9).
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MynbTUMHEHaA KpUBasi MOXeET ObITb MosTyHeHa 3aMeHON cpeaHeli KprBOoi psaoM NPsiMbIX SIMHWIA, KOTOpble BCerga
HaxoJsATCS HUXe Hee, Kak MoKa3aHo Ha prcyHke A.8. MOoXHO npearonaraThk, YTO XapakTepuCcTKa MOMEHT-MOBOPOT Taloke
cnpasef/vBa 1 415 OTpULATE IbHBIX BPALLEHIA.

T— pAA CKOPPEeKTUPOBAHHbIX 3KCNEPUMEHTaNbHbIX KPUBbIX: 2 — NONyYeHHas cpeAHAA KpuBas

PucyHok A.7 — OnpegeneHve «cpeaHei» KPUBOI 3aB1CUMOCT MOMEHT-MOBOPOT

PucyHok A.8 — TurnoBas /inHeapu3aums CpeaHe KpyBoii

70



FOCT P 56567—2015

A.2.5 VicnbITaHUs KPOHLUTEHOB 6a/10K Ha MOMT B CoeANHEHUMN

A.2.5.1 Llenb vcnbimaHuii

Llenb ucnbmaHnii — onpegeneHne 3HadeHwin fiiodota coegyHeHyst dqilgs MCronb3oBaHMS B pacyeTax B COOTBET-
ctBun € 5.3.2.

A.2.5.2 Mopsipok NpoBefeHVst NcnbmaHuiA

Mpy nNpoBefeHM AaHHOTO TUMa WCTILITaHWUI CriefyeT UCMOo/b30BaTb MpoLeaypy /15 ONpeaesieHns XXeCTKOCTU 1
MPOYHOCTU KPOHLUTEHA, OMNMCaHHYIo B A.2.4, 3a MCK/TKOUYEHVIEM TOrO, YTO Harpy>KatoLLuii 3/1eMEHT AO/HKEH ObITb ABOMHOTO
(NpsiMOro 1 06paTHOTo) AENCTBUA [J151 BO3MOXHOCTU MPUSIOXEHUA Harpy3kM B 0OpPaTHOM Harpas/ieHuu; Takke A1 [0-
CTVKeHUst AaHHOTO adhdheKTa IIOKET ObIThb MCMO/IL30BaH NMPOTUBOBEC C MAaCCOW, pPaBHOWM Macce COGCTBEHHOro Beca. KpoH-
LUTEH He JO/DKeH OTCOeAMHATLCSA OT CTOMKW B MPOLIECCe peBepcupoBaHuns ABMkeHVs. Jobble 3MepeHusi, BbibpaHHbIe
[ON5 NOATBEPXAEHMS JAHHOIO MPOLIECCa, HE A0/DKHbI B/IMSTL Ha MOBEAEHMNE KOHCTPYKLN.

A.2.5.3 Mpoueaypa UcnbITaHuin

Harpyska F JomkHa Meg/ieHHO YBeMUMBAaTLCS A0 TOrO0 MOMEHTA, KOorJa KPOHLUTEVH MOTyunT 3HaueHne MOMEHTa,
paBHoe 10 % OT pacyeTHOro MOMeHTa, onpeaesnieHHoro B A.2.4. Habnopatotcsa nonyyaemble gedhopmauun. 3atem Ha-
rpy3Ka [o/hKHa ObITb CHATA M MPUIOXKEHa B MPOTUBOMOIOXHOM Harnpas/ieHUW 151 MOJTyUYeHNst OTPULIATE/IEHOTO MOMEHTa,
paBHOro Mo MeHbLLUel mepe 10 % OT pacyeTHOro MOMeHTa. 3aTeM Harpyska AosmkHa 6bITb CHSATA. Ha pucyHke A.9 npeg-
CTaB/leHbl XapaKTepHasi 3aBYCUMOCTb, KOTOpPast I/IOKeT GbITb MOoyyYeHa B XOAEe AaHHbIX MCTIbTaHWiA.

0.p aa

C — paBoiiHOe 3HaueHue nodTa coefuHeHUs
PurcyHoK A.9 — XapaKkTepHasi 3aBUCYMOCTb, NoslydaeMast B XOZE VCTIbITaHWIA.

A.2.5.4 MonpaBku K pe3ynbTaram VCrbTaHni

[nsa yyeTa pasnMuHbIX BapyaHTOB TO/LLYHBLI U MPOYHOCTU MPOBEAEHVE MOMPaBOK K pesy/ibTatamM WCTbITaHWin He
TpebyeTcs.

A.2.5.5 BbIBOA XapakTepHbIX (pakTyecknx) 3HaueHui

CpepfHee 3HadeHue NodiTa CoeaMHEHNST I0/MKHO ObIMb MOsTyHEHO Mo pesdysibTaTtaam Mo KpaiHei Mepe Tpex UCTIbTaHA.

A.2.6 VicnbITaHNsA KPOHLITENHOB 6a/10K N hUKCATOPOB (3aLenoB) KPOHLUTENHOB Ha cABUT

A.2.6.1 Llenb vcnbraHuii

Liensto ncnbimaHwin SBAsSeTca n3MepeHve NPOYHOCTU Ha COBWUI KPOHLUTEMHA WM 3auenoB KpPOHLUTeHa. [Jo/mkHbI
ObITb NPOBEAEHbI VCMbITaHWSA, BK/IKOHAOLLME MO MEHbLLEH MEpE CTOVKM HanbosbLueli N HaMMeHbLUE TONWWHBLI B KOMOW-
HaLVN C KPOHLUTEMHOM HavIMeHbLLUEeN TONWMHBLL Mpn OTCYTCTBUM CrieumanbHbIX YkasaHuii 415 pacqeToB NPUHUMAIOTCA
HauMeHbLUME 3HAYEHUST MOJTyHEeHHbIX Pe3y/IbTaToB.

A.2.6.2 Mopaaok npoBeaeHVs UCTbITaHni

MopsiKoK NpoBeAEHVIS MCTbITaHW NoAPa3yMeBaEeT MCMO/Ib30BaHMe KOPOTKOM CTOMKY, XXeCTKO COeANHEHHOM C pamoli
OTHOCUTENIbHO BECKOHEUHOM XECTKOCTU, 1 Gaski, NPUCOEANHEHHON K3TOl CTOMKe NoCpeaCTBOM UCTIbITYEMOrO KPOHLLTEeHa.
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Kak nokasaHo Ha pucyHke A-10. Harpysky cnefyeT npukiaapliBarb NOCPEACTBOM HarpyXatoLLero a/1ieMeHTa € LLapHUPHbIM
OnMpaHVieM. YCTaHOB/IEHHbIM Ha PAcCTOSHUM a OT GOKOBOW M/IOCKOCTW CTOVKU M Kak MOXHO Givbke K Held. CBOGOAHbI
KOHeli 6asikvi I0/DKeH ObITb YCTaHOB/IEH Ha LIaPHUPHYHO O/10PY Ha PaCcCTOsIHUM MO KpaviHeli mepe 400 MM OT 6OKOBOW M/10-
CKOCTV CTOWKW, KaK NoKasaHo Ha pucyHke A.10. Sta onopa Ao/kHa 6bITb perympyemMoli B BEPTUKaSIbHOM Harpas/ieHnn,
YTObbI 6Gasika OCTaBas1aCb FOPU3OHT/TLHOW B XOAE UCTbITaHUS.

NS ncnbmaHuii nKcaTopoB (3aLenoB) KPOHLUTEHA UCMbITyeMbIi OTPE30K CTOVKM A0/MKeH ObITb YCTaHOB/IEH B pas-
BepHyTOM Ha 180° nosioxeHnn (OTHOCUTETbHO Paboyero NOIOKEHWsT) Y AOMOMHUTENBHO K Harpy>XeHUo, N300paXKeHHOMY Ha
pucyHke A.10. K GOKOBOI MOBEPXHOCTU Gasik NpUKNaabIBaeTCA NOCTOsIHHAA Harpy3ka 500 H B HanpaB/ieHun, nepneHamky-
JISIPHOM M/I0CKOCTY CTOVKY, Tak. YTOObI BbIBECTU KPOHLLTEVH Gasiki U3 KOHTaKTa Co CTOMKOW (no3uums 12 Ha pycyHke A 10).

MpumeyaHne — Lienb NPUIOKEHNS aHHOM Harpy3k1 — U3bSITb FOPU3OHTaVTbHYHO CTeneHb CBOGOAbI CoevHe-
HVA B COOpe 1 COo3aaTh TakM 06pa3oM HanxyaLume ycrioBus Anst OMKCaTopoB Gasiku.

1—pama ncneitaTensHoli ycTaHoBku; 2 — pukcaTop 6ankn. 3 — 3auen kpoHwTeliHa 6anku: 4 —cToiika: 5— 6anka;
B— ponukosas onopa: 7 — perynupyemas onopa. 8 — wapHupHas onopa. 9 — wapHupHas onopa; t0 — gaTunk Harpysku;
11 — wToK TMAPOUMMMAPA UCTIbITATeNbHON YCTaHoBKN. 12— HanpasneHue AeliCTBUS rOPU3OHTASIbHOW Harpysku;
A — MUHUMaNbHO BO3MOXHOE PacCTOAHWE OT WTOKA FMAPOLUAUHAPA UCTbITATENLHOW YCTAHOBKM A0 cToliku: B r 400 mMMm.

PuicyHok A. 10 — TMopsifok NpoBeAeHUS UCTbITaHWiA KPOHLUTeHa 6a1oK Ha casur

MpumMmedvaHue 1— MeCTO NPUIOKEHUS HArPy3KU 1 PACTIOSIOKEHIE OMOP AO/DKHLI COB/IaAaTh C LIEHTPOM M3rvéa
6a/1kyi, Harpyska Ao/MKHA MPYKIaALIBATLCS MO BCeli LUMPUHE BEPXHEN NIOCKOCTU Gastku.

MpumeyaHune 2— Ecm nonyuuTb 06paseL, UCMosb3yeMoro MaTepuasa B TepMoo6paboTaHHbIX UK XOmoa:
HOChOPMOBaHHbIX 30HaX KPOHLUTENHa 3aTpyAHUTENLHO (4151 UCMbITaHWIA Ha pacTshKeHMe), TO AOMYCKAeTCA UCMOMb30BaTb
KOHTPO/IbHLIM 06paseL, B COOTBETCTBUM C [12]. 18 3TUX UCTbITaHWA He TpebyeTcsa 3HaveHnA yaimHeHns. Taioke fonycka-
€eTcs BblpesaTb 06paseL, MaTeprasia U3 KpOoHLUTeliHa 6asikvu nepes, ero Xos1IoaHbLIM hoOpMOBaHMEM.
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A.2.6.3 MeTog, ucnbimaHuii
[ns “3mMepeHWii NPOYHOCTY KPOHLUTeHa 6astkn W domkcaTtopa 6asika AomkHa bbb HarpyeHa B COOTBETCTBUM C
pvicyHkoM A. 10 Brv10Tb 10 AOCTWDKEHMS MakCUMasIbHOM Harpy3kv A, NMPOYHOCTL KPOHLLITENHA H,, MOXET ObITb NPUHSATa Kak:

(AL3)

A.2.6.4 MonpaBKku K pe3y/ibTaTtam UCTbITaHWi

PesyrnbTatbl AaHHbIX UCTIbITaHUI AO/DKHBI ObITb CKOPPEKTUPOBaHbI MO NapaMeTpam TO/LLWHBLI 1 Npeaena Teky4ecTn
B COOTBETCTBUM CA.2.4.4.

A.2.6.5 BbIBOA XapakTepHbIX (hakTnyeckmx) 3HadeHui

XapaKkTepHoe 3HayeHve NMPOYHOCTU Ha CABUI KPOHLLITEVHA 1 dhrKcaTopa ornpejensieTcst BCooTBeTCTBUM € 13.3.3 Ha
OCHOBaHWM pPe3y/IbTaToB CEPUN, COCTOSALLIEN MO MeHbLLEN Mepe U3 TPeX VCTbITaHWiA.

A.2.7 NcnbiTaHnAa KpenaneHus K nony

A.2.7.1 Uenb vcnbiraHuii

Llenbto vcnbitaHnii AiBASETCA 13MepeHne MOMEHTHO-MOBOPOTHOM XapakTepUCTUKN COeVUHEHNSI CTOMKA 1 Mosa B
[Aviana3oHe 0CeBbIX Harpy30K BIJ/10Tb [0 PACHETHOW MPOYHOCTU CTOVKN.

A.2.7.2 Topsifok NpoBefeHVs NCTbITaHi

Mopsaok NpoBeAeHUs UCTbITaHWI Moka3aH Ha pricyHke A.11; npy HEO6XOAVMMOCTM [OMYCKaeTCs UCTOb30BaTb aslb-
TepHaTVBHbIe METOAbI, HO MPW YCIOBN HaA/1exallero MoaeMpoBaHns peasibHbIX YCI0BU paboTbl KOHCTPYKLMN.

Mopsdok NpoBeAeHUs VCTbITaHWA nogpasyMeBaeT VCMo/Nb30BaHUE ABYX OTPE3KOB CTOVKW, KOTOpble A0/DKHbI ObITb
Mo KpaliHeli Mepe B YeTbIpe pa3a 60/iblue ee LWMPKHbI, C YCTaHOB/IeHHLIMW NMOAMNSATHVKaMM, U LLIAPHUP Ha 6ETOHHOM Kybe,
VIMUTVPYIOLLEM MOBEPXHOCTbL M0/1a, KaK MNokasaHo Ha pucyHke A.11. Mpu npoBeAeHUn UCTbITaHWi criefyeT KCro/b30BaTb
CTaHAapTHbIe NOAMSATHUKN, KOTOPbIe AO/DKHBI ObITb MPUKPENIEHbl K 6ETOHHOMY Kyby C 1CMO/Ib30BaHVEM KPEMneXHbIX Ma-
TEPVasIoB. KOTOpble NoapasymeBatoTCsl [/18 JaHHOTO TUra KOHCTPYKUMW. EC/n NOAMATHUKA UMEIOT KperyieHne K rosty,
MPOYHOCTL UCMO/b3YeMOr0 B Kybe 6eTOHa A0/MKHa ObITb OAVHAKOBOM C MPYIMEHSIEMOl B peasTbHOM aKCr/Tyataumm. MNposo-
OVMbIe VICTbITaHKA C UCTO/Nb30BaHeM 6eToHa Kriacca NPOYHOCTM 20/25 MoryT 6bITb Takke NpoBeAeHbI /151 060ro Apy-
roro MPoO4YHOro 6eToHa, MPOYHOCTL KOTOPOTO TOYHO He M3BECTHA. VICMbITaHa MOryT NPOBOAUTE C UCMO/Ib30BaHMEM APYTUX
MaTeprasioB, COOTBETCTBYIOLLMX aKTyaslbHbIM MaTepuasiaM U3roToB/IEHNS MOM0oB, B TOM C/lyyae, ec/iv 3TO He 6eTOH, npu
obecneyeHnn YC/I0BUIA VCTIbITaHU, COOTBETCTBYIOLLMX peaslbHON aKCT/TyaTaLyn.

1u 2 — Harpyxawuue ycTpoiictea; 3 — ponukosblit nogwunHuk: 4 — o6pasel, crtoliku, ¢, — €6 — faTyuKmn.
0121 DM — pacctosaHnsa mexay nsmMeputenbHbiMu npuéopamu. F, nf2 - npuknagbiBaemble cunbl. G — 6eTOHHbIN 610K

PucyHok A.11 — lNMopsgok NPoBeAeHVs UCTIbITaHWA COeANHEHUST C NOoK»
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F2/2 Fi/2

1/2 1/2

PucyHoK A. 12 — Ycunna v gechopmauin npy UCTIbITaHUSIX COEANHEHWI C NOSIOM

(A.14)
4
(A.15)
roe
I, NF2 — Harpysku, NpuKiagbiBaeMbie LWIMHAPOM 1 1 2 COOTBETCTBEHHO:
5,- i — nepeMeLleHns To4eK 1-6 COOTBETCTBEHHO;
(A.16)

A.2.7.3 MonpaBku K pe3ynbTaram VCTbITaHni
[Ns1 pe3ynbTaToB AaHHbIX UCTbITaHWA NOMPaBKM He TPeByHoTCS.

MprnmeyaHne — [Mpu pacyeTe HEOGXOAVIMO paccMaTpyBaTb NOC/IEACTBISA THOObIX CyLLECTBEHHBLIX OTK/TOHEHWIA OT
MeXaHNYeCKVX 1 reOMeTPUYECKUX CBOICTB 0bpasLa B c6ope (OT/INHALOLLMXCA OT HOMUHaUTbHBLIX 3HAYEHWI).

A.2.7.4 BbIBOA XapakTepHbIX (hakTnyeckmnx) 3HaqeHni

[Nns NpyknaabiBaeMoli 0OCeBOM Harpy3kv pacyeTHbI MOMEHT COeMHEHWS U XeCTKOCTb NoANATHYKA crieayeT pac-
CUMTbIBaTb METOAAMM, OMUCaHHBLIMU B A.2.4.5 ANS KPOHLLTEiHOB 6aU10K (4/159 BCEro Ayiana3oHa 0CeBbIX Harpy3ok). Pesyrib-
TaTbl UCMbITaHU N306paXKa0TCA B BUAe 3aBVCMMOCTEN XECTKOCTU OT OCEBOW Harpysku (4719 Kaxaoro ciyyas M3obpa-
XaeTcs ycpeaHeHHas KpviBasi Wiy Habop MPsiMbIX JIMHWK, NTeXallyX HUKe pesy/ibTaToB MCTbITaHuiA). Takke MOXET ObiTb
onpeaeneHo egVHCTBEHHOE 3HAYEHME XECTKOCTU A/151 BCEX 3HAYEHWI 1 COOTBETCTBYHOLLMX CONPOTUB/IEHWN, pacCcUmnTaH-
HbIX B cooTBeTCTBUM C A.2.4.5.

A.2.8 icnbiTaHWSA CTOWKM paMbl Ha XXECTKOCTb Npu cABuUre

A.2.8.1 Llenb vcnbiraHuii

Lienbto ucnbimaHuii SBAsSieTCA onpeesieHne XXeCTKOCTU Ha CABUM eAVHULIbI A/IHbI KOHCTPYKUMW paMbl C LEMbio
OLIEHKM ee YCTOMYMBOCTU U OLIEHKM MPOYHOCTM paMbl Ha COBUT.

A.2.8.2 MNopsipok NpoBefeHVs UcrbmaHuiA

VicnbiTyembiii o6pasel, 40/MKEH NPeaCcTaB AT CO60M paMmy B cO0Ope C YCTaHOB/IEHHOM pPackOCHOW CUCTEMOM, Ha-
rpy>xaemoii B COOTBETCTBUM CO CXEMO, NpeACTaBeHHON Ha pycyHKe A.13.

Heobxoanmo Hasimume Mo KpaHein Mepe ABYX NaHesieil packoCHOM CUCTEMBI, KaK MOKa3aHo Ha puCyHke A. 13.

OpfHa cToiika pambl A0/DKHA ObITb LLAPHUPHO 3akper/ieHa Ha OAHOM KOHLIE A/151 NPeA0TBPALLEHNS FTOPU30OHTa/IbHOTO
nepemetleHns (Touka 1 Ha pycyHke A. 13). Harpy3ka npukiagbiBaeTcs BAOb LieHTpa Macc ceveHus (L. ocu) Apyrov CTOM-
K/ (TOYKa 2 Ha pucyHke A. 13).

Ecnun ctennax vmeeT psg pam C TUMOBOW LUMPUHOMW, A@HHbIE VCMbITaHNA HEOOXOAMMO MPOBOAMUTL Ha Havboree
4acTo 1CMosb3yemoli LUMPUHE pambl. ECn cTennax MMeeT psif yr/ioB YCTaHOBKW PackoCcoB paMm, aHHbIe UCTIbITaHys [0-
nyckaeTcs NPOBOAWTL Ha pamax CO CpefHVM Yr/IOM YCTaHOBKM PackocoB. Mopu3oHTasIbHas Aedhopmauma pambl «40/MKHA
6bITb N3MepeHa B TOUKe 3, Kak MokasaHo Ha pucyHke A.13.

A.2.8.3 Mopaaok NpoBeaeHNs UCTbTaHui

Harpy3ky F cnefyeT MoCTeneHHO yBennumBaTb [0 AOCTUMXEHWUS CYLLECTBEHHOIO 3HayeHWsi, YToObl MosyynTb Mo
MeHbLLEe Mepe TP TOUKM Ha JIMHEeNHOM YacTn KpMBOM HarpyxxeHue — dedopmavimsi. CooTBeTCTBYoLas Aechopmanis 6
[I0/DKHA U3MEPSATLCS B TeUeHME UCTbITaHWi 1 3aTeM M306paKaeTcsl 3aBMCMMOCTL [oT

NMpumeyaHune — [O/MKHOE 3HAYEHVE HArpy3k1 3aBKCUT OT YMC/Ia NaHeneli B peLleTke pambl cTesnaxa. Kak
npaBwIo, NPeAnosiaraeTCs Harpy3ka, CocTaBNsoWasn 2 KH Ha naHeslb, Npy 3TOM MakCUMasibHas Harpyska He [Oo/DkHa Bbk
3bIBaTb /IH0OYH0 13 YOPM MOTEPU YCTOUMBOCTM PACKOCHOV CUCTEMbI.
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A — anbTepHaTUBHOE MECTO 3akpenneHus: Jl— pasmep MexXAy LeHTpaMu Macc ceyeHuii ctoek: h — gnuHa pamsl

PucyHOK A.13 — TMopsifoK NpoBeeHUs UCTbITaHNiA [/151 OLIEHKY XXECTKOCTU paMbl Ny AeCTBUM NOMNepeuHoii cwibl

A.2.8.4 MNonpaBku K pe3ybTaram UCMbTaHniA

MonpaBku K pe3ynbTaram UCTbITaHui He TPeGyHoTCS.

A.2.8.5 BbIBOA, XapakTepHbIX (hakTnyeckmnx) 3HadeHui

PacueTHOe 3HaueHWe XEeCTKOCTU paMbl Ha CABUM JO/DKHO MPYHMMATBCA MO pesysibTartaM CepuK, COCTOSILLER Mo
MeHbLLe Mepe 13 Tpex MCrbITaHWiA. 3aBUCUMOCTb HarpyxeHre — aechopmMaus, nonyyaemas no pesysibraram AaHHbIX
UCTbITaHWIA, KaK NpaBWIo, SIB/ISIETCA He/IVHEHON 1 YacTo BK/IoYaeT B cebs onpefesieHHoe B/IMSHNE 3a30p0B B COoean-
HeHUsAX. YKeCTKOCTb OMnpeaensieTCa Kak Hak/OH k# 3aBYCMMOCTU deddopMaumn OT Harpysku. Tunosasi 3aBYCUMOCTb Ha-
rpyxeHve — fedpopmaumsi npeacrasrieHa Ha pyucyHke A.14. ConpoTusieHne pambl CABUTY Stl [IOKET MCMOSIb30BaTLCA
[O/151 MO/TyHeHNs! PUCYHKa PacKOCHON CUCTEMbI WK /151 ONpeAesieHns )eCTKOCTW COeAVHEHNI PaCKOCHOW CUCTeMbI 1 pac-
CUUTLIBAETCA KaK:

S. = (A17)

rae h— A/IMHa pambl, d — PaccTosiHYE MexXay LIEHTPaMM Macc CEUEHW CTOVKM, Kak MOKa3aHo Ha pucyHke A.13.
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PuicyHoK A. 14 — KpuBas HarpyxeHusi - gecopmMauin

A.2.9 VicnbiTaHUs Ha U3rnb cekumnii ctoek

A.2.9.1 Llenb vcnbiraHuii

Lienbto ncnbitaHwii sBnsieTca onpeaesieHne MoMeHTa CONPOTUB/IEHNS CEKLMN CTOMKN OTHOCUTE/LHO ee aBHbIX 1
BTOPOCTENeHHbIX OCceii n3rmba.

A.2.9.2 Mopsaok NpoBeaeHVs UCTbITaHni

VcnbImaHus crefyeT NPOBOAWTL HarpyeHWem CeKUMiA CTOeK Ha M3rnb, kak nokasaHo Ha pucyHke A.15. MponeT
CTOVKM L fOMKEH BbITb

L 2 30D. (A.18)

rae D — napameTp CeYeHUs UCTIbITYeMOw CTOMKMN (CM. pUCYHOK A. 15).

VcnbImaHus cnefyeT NpoBOAUTL /1 OnpeAesieHns NMPOYHOCTU CTOVKN Ha U3rmMb OTHOCUTETbHO 0GenX Oceii Hep-
umn. Korfa vcrbiTaHyisi IPOBOAST A/1s1 onpeaesieHnst MPOYHOCTY Ha U3rMG OTHOCUTESIbHO Oceli CUMMETPUN, AO/DKHA UCTIbl-
TbIBaTbCA pama, COCTOSALLAsA U3 ABYX CTOEK, CBSA3aHHbIX Mexay Co60i CTaHAapTHON PackOCHOV cucTeMOo. CTOMKM A0/MiHDBI
MMETb BO3MOXHOCTb MOBOPOTA Ha 0Mopax, kak NnokasaHo Ha pucyHke A. 15. Takoii Nopsiiok NPoBEAEHNS UCTbITaHW NO3B0-
nsieT goctndb adhdhekTa U3rMGHO-KPYTUIBHOW NOTEPH YCTOUMBOCTY, KOTOPbI aHaIorTMyeH pacieTHOMY pexuMy paboTbl
CTOVKN B YC/IOBUSIX €€ HOPMaslbHOM aKcr/yataumm. MNpunaraeMble Harpy3ku 1 Ux peakummn Ha Kaxxaol CTOMKe A0KHbI
ObITb B 0HOI BepTUKa/IbHO M/IOCKOCTW. 3Ty N/IOCKOCTb ONpeaensieT LeHTP n3rmba win LeHTpasibHas ocb (LeHTP Macc).

PucyHok. A. 15 — TNopsigok NpoBeaeHVs UCMbITaHWiA
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A.2.9.3 MNopeaok NpoBefieHNst NCMbITaHWi

Harpysky F cnefyeT nocTeneHHO yBe/MuMBaTb [0 pa3pyLUeHVst CTOMKW. Harpyska Jo/mpkHa nepefaBaTbcsl vepes
pacnipefenstolpe niacTuHbl 4OCTATOYHOTO pasMepa, YTobbl He AO0MYCTUTL MECTHOTO PaspyLLEHUS.

A.2.9.4 MonpaBKku K pe3ysbTaram VCMbTaHniA

PaspyLuatoLLmii MOMEHT, 13MepeHHbI B NpoLiecce NPoBeAeHUs UCMbITaHW, AO0/MKeH 6bITb CKOPPEKTUPOBaH Mo na-
pameTpam TOMWMHBLI 1 Npeaena TeKyYeCcTu CTOeK B cooTBeTcTBuM € 13.3.5.

A.2.9.5 BbIBOA XapakTepHbIX (hakTnyeckmnx) 3HadeHui

XapakTepHoe 3HayeHne MOMeHTa COMPOTUB/IEHVS JO/DKHO ObITb paccUMTaHo B COOTBETCTBUM C 13.3.3

A.2.10 UcnbiTaHns 6anok Ha n3rnoé

A.2.10.1 Lenb ucnbiraHuii

Llesibio ncnbiTaHwii iBMsieTcs onpeaesieHne MPoYHOCTY 6aUToK Ha 36 1 ee KpyydeHne OTHOCUTESTbHO COGCTBEHHOM
ocu nog, paboyeli Harpyskoii. VicnbimaHmst 6a/10K Ha MPOYHOCTL NpefHasHaueHbl 4/15 NOATBEPXAEHNS aHaIMTUYECKON MO-
Jenv wv /151 onpeesieHns pacHeTHOrO M3rMbatoLLEro MOMEHTa 1 MOTYT GbITb MOe3Hb! /151 6a/10K TO/bKO C OfJHOW OCbIO
CUMMETPUK, KOTOpPbIE MOMYT BbITb YyBCTBUTE/bHbI K MONEpeqHOMy M3rnby C KpyUYeHMeM.

A.2.10.2 MopsifoK NpoBeAEHNS UCTbITaHUIA

MpoBeaeHVe ncnbITaHWIA NoApasyMeBaeT YCTaHOBKY Mapbl 6a/10K Ha pambl C UCMOMb30BaHNEM CTaHAAPTHBIX KPOH-
LUTElHOB. KaK MokasaHo Ha pucyHke A.16. [N vicnbiraHns 6a/10K Ha KpyyeHyie 1X NposeT JosmkeH ObMb Mo KpaiiHei mepe
B 50 pa3 60sibLue LWMpKHbI 6asikv. Basikn MOryT 6bITb CBSA3aHbI MeX/y CO6O0 nonepeyHon 6a/1Kol, ApYrmMmn afieMeHTamm,
cBA3AMM 6a10K WM MoGbIM APYTVIM KOMMOHEHTOM, KOTOpbIi BHepeH B HaviMeHee 6/1aronpusiTHbIX yciosusx. Mpukna-
[OblBaeMas Harpyska [0shkHa ObITb paBHOM HOMMHa/IbHOWM pabouyelt Harpyske. MprMep npeacTassieH Ha pucyHke A.16.
B ToM cnyyae, ec/in ucnbiTaHve NpegHasHavyeHo /15 onpefesieHns obLUeli YCTOMUMBOCTY CEKLMW, Harpysku MoryT rpu-
KMaabIBaTbCA Yepes paBHble NMPOMEXYTKW, paBHble 1/4 o/MHbI NPOSETa, KakK NokasaHo Ha pucyHke A.15. B aTom cryyas
Harpysky crieflyeT npuk/iafbiBarb Yepes Harpyxatowye niacTiHbl MakCUMasibHOWM LUMPUHOM 100 MM C Le/Iblo CHKEHNA
BEPOSATHOCTM YNPYro-rnjiacTUHeCcKoro BbInyunBaHUsi CTEHKW.

[BrxeHvie onop Apyr OT Apyra MOXeT 6bITb NMPUHATO BO BHUMaHWE Mpy 06paboTke pe3y/ibTaToB VCTIbITaHUA.

MpumeyaHne 1— HeobGXxoaMMo NpYKIaabIBaTb HarpyskKy K 6asikam TakvMMm e 06pa3oM, Kak 3TO MpovCXoauT
npy aKcr/lyatauum. Hanprmep, nsrnéatolyecs (rmokve) NoaaOHbI UK OTAE/BHO XpaHUMble TOBapbl, Takne Kak MoKpbILL-
KW. MOTYT, Kak NpaBuio, HarpyxaTb Gasikv Kak ropu30oHTasIbHO, Tak U BEPTUKa/IbHO; NOAOGHbIE CUTYaLK AOMKHbI ObiTb
aKKypaTHO CMOAE/IMPOBaHbI B MPOLIECCe MCMbTaHWiA. KauecTBO MCnosib3yeMbIX NPU UCTIbITaHUAX NOAA0HOB A0/MKHO ObiTb
COMOCTaBVMbIM C KaYECTBOM MOAO0HOB, MCMO/Ib3YHOLLMXCS MPU 3KCT/TyaTaLmn CTes/iaxen.

Koraa ucrbimaHust NPOBOSSAT A/151 OLEHKW BIMSIHUS BO3MOXHOTO KpYUeHVst Mpy NMonepeqHoM 13rnbe B Gasike C OAHOM
OCbHO CYMMETPUM, HEOGXOAUMO YUUTLIBATL CTAHAAPTHBIE YC/IOBYS 3aKPEN/IEHUST CXKATOM MOMNK1 /NGO CriefyeT UCMbTbIBaTbL
HavIXy,OLLMIA CTyYaii HarpyxeHusi. B Tom criyyae, ecrivi Moz aoHb1 06eCrieunBatoT NOAAEPKKY OKATOW MOSKY, Harpy3Ky Aomnycka-
€TCs NPYKNaAbIBaTL Yepes NnoaaoHL1/IMG0 C UCTo/b30BaHVEM aHA/IOMUHOTO METOA NPUIOKEHNS HArpy3ku. VicTibraHust Heo6-
XOZVIMO MPOBOAUTBL BO BCEM AMana3oHe AJIMH MPOJIETOB 6asiok, COOTBETCTBYIOLLIEM Psifly TUMOPa3MEPOB CTaHAAPTHBIX Gasiok.

MpumeyaHne 2 — Harpyxarolpe YCTPOCTBA A0/DKHbI MMETH BO3MOXHOCTb MOBOPOTA C KOHCTPYKLWEN BO Bpemsi Mpo-
BeAEHWST VCTIbTaHWA.

OpaHa pama [Ao/HKHa OnvPaThCs Ha LIAPHUPHYHO OMopY B CBOEM OCHOBAHUM U YAEPXMBATLCS B TAKOM MOSIOKEHN,
B TO BPEMSsI Kak Apyrasi 40/KHa ONMPaTbCsl HA POSIMKA M UMETb BO3MOXHOCTb FOPU30HTASILHOTO MepeMeLLeHUs], He UMETb
rOpPY30HTA/ILHOM PeakLyn, 1 ciefloBaTesibHoO, B CTOViKe He GyeT 06pa3oBbIBaTLCS MOMEHTOB.
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A.2.10.3 lNopagok NpoBefeHVs UCTbTaHui

Harpysky F cnegyeT yBenmumBarh 0 JOCTVKEHUSA 3HAYEHVSI MaKCUMasTbHOWM Harpysku aKCrTyaTaLoHHONM Npurod:
HOCTV 6ariok, abCOsMIOTHOe 3HauYeHMe MoBOpoTa Gasiku OVI0THOCKTE/NBHO ee MPOAOSILHOM OCK AOMKHO BbiTb N3MEPEHo B
cepefviHe nposneta. /3mepeHvne HeEO6XOAMMO MPOBOAUTL MOAXOAALLMM 060PYA0BaHMEM, YCTAHOB/IEHHbIM He3aBVICUMO
OT UCMbITYEMOIi KOHCTPYKLWW. 1151 UCTIbITaHWiA, NpOBeAeHN e KOTOPbIX OT/TMYaeTCs OT NpefcTaB/IeHHOro Ha pycyHke A.16,
MeTO/, onMcaHHbIM B A.2.9.2, O/HKeH BbITb afanTMpoBaH C yH4eTOM (hakTUHECKOro pacrpeesieHnst Harpysku ro rposiety
Gankn. MNocrie NpPoBeAeHN N3MEPEHUIA Harpysku 1 COOTBETCTBYHOLLEl AedopMaumn 6asiku, Harpyska MOXeT yBenmuu-
BaTbCA [0 PaspyLLEHNs C Lie/biO MoslyHeHrst paspyLUatoLLero MomMeHTa 6a/1kvM Mir

A.2.10.4 TMonpaBku K pe3y/bTaTtam UCrbTaHuiA

MonpaBku K Hab/rofaeMbIM 3Ha4eHUsM nosopoTa 6asiku Of-cnefyeT NPoBOAMTL B COOTBETCTBUN C HUDKENPUBEAEH-
HbIM Bblpa>XeHMEM, B KOTOPOM TPETbA CTENEHb MOMpaBKX Ha TOJILLMHY YUUTbIBAETCA TOMIbKO /15 OTKPbITbIX I'IpOd)I/I}'IeI?], B
NPOTUBHOM C/lyyaB VCMO/b3YeTCs MepBast CTerneHb:

(A.19)

A.2.10.5 BbIBOA xapakTepHbIX (hakTU4ecKnx) 3HadeHui

PacueTHOe 3HayeHve MoBOpPOTa Gasikv AO/MKHO NMPUHUMATBLCA MO pesy/ibTaTaM Cepun, COCTOALLEN MO MeHbLLEN
Mepe 13 TPexX VCMbITaHWin. XapakTepHoe 3HaveHVie MOMEeHTa CONPOTUB/IEHNS AO/MKHO ObITb PacCUMTaHO B COOTBETCTBUM
c13.33.

A.2.11 NcnbiTaHNA CTbIKOBbIX COEAMUHEHUNN CTOEK

A.2.11.1 Llenb ucnbiraHuii

Lienbto cnbmaHwii SBnsieTcs onpeaesieHne XXeCTKOCTU 1 MPOYHOCTY CTbIKOBbIX COeAVHEHUIA ABYX CTOEK.

B cnyyae Heo6XoAMMOCTY 06ecrneyeHNs )eCTKOCT 1 NMPOYHOCTU CTbIKOBOTO COeAVHEHVS B /-Hanpas/ieHnn Heob-
XOAVIMO NMPOBOAUTL UCMbITaHVS CTbIKOBOTO COeAVHEHWSI OAHO COOPHOW CTOMKN.

A.2.11.2 Mopsagok NpoBeAeHVs UCTbITaHui

JaHHble ucrbITaHns NPOBOAAT A1 ONPeeNeHNs XXeCTKOCTI U MPOYHOCTM CTbIKOBOrO COeVHEHMS B X-Hanpas/ieHNM.
B aTOM CryyaB 136 CTbIKOBOYHOIO 3/1EMEHTa NPOUNCXOAUT OTHOCUTE/THO OCY CUMMETPUM CTOVKM 1 MOXET MOB/1eYb CKPY-
umBaHve. [11a ycTpaHeHVsa Nogo6HbIX BO3AECTBUIA Napa CTbIKOBOUHbIX 3/1EMEHTOB MOXET ObITb YCTaHOB/IEHA Ha CTOVKM
1 MCMbITaHa COBMECTHO, pacnosiarasicb /IMLEBbIMM UM 3a8HMMM NMOBEPXHOCTAMW OTHOCUTENBHO APYr Apyra. 3Tu CTOVKu
MOryT 6bITb COeAVIHEHbI APYT C APYroM MOMUMO CTbIKOBOYHOW NIACTUHbBI C LIEMBH0 CHYDKEHWS CKPYUMBaHUS.

MpuknagbiBaeMas Harpyska [o/hkHa B ABa pasa NpeBblIlLaTb 0603Ha4eHHYH0 BbilLe. [opsiAoK NpoBeAeHVs ncnbiTa-
HWIA NoKa3aH Ha pucyHke A.17 1 nogpasymeBaeT YCTaHOBKY ABYX CTOEK, COeAVHEHHbIX BMECTE UCTIbITbIBAEMbIM CTbIKOBbLIM
3aneMeHToM. 3TOT MCMbTyeMbIi 06paseL, Harpy»KaeTcsi OCeBOI Harpyskoli F, yepes LapH/pbl Ha ero koHuax. Harpyska F,
nprKNaabIBaeTca BAOMb LEHTPa Macc ceveHuns (LeHTpasibHOM ocu) obpasuia.

Kavkaplli cobpaHHbIi 06paseL, fo/MKeH npeAcTaBisATe coboli ABe CTOVKM ANIMHOW, He MeHee YeM B YeTbipe pasa
NpeBbILLAOLLEN LUMPUHY CTOMKN + ASIMHY CTbIKOBOrO 351eMeHTa. /3meputenbHble Nprbopb! A0MKHbI ObITb YCTaHOB/EHbI
Ha KOHL|aX CTOEK M Ha CTbIKOBOM 3/IEMEHTE, KaK 3TO NoKa3aHo Ha puUCyHke A.17.

A.2.11.3 Mopaaok NpoBefeHNst UCTbITaHNi

VcnbImaHysi HeO6XoAMMO NMPOBOAUTL A/1 AViana3oHa 3HaueHWii 0CEeBOW Harpysk Fv MprYMEepHO COOTBETCTBYHOLLIEI
0.25Fjd, 0.6~ 0.75Fgsfun 1.0Fsf. rge F N — MakcumaibHas pacyeTHas Harpyska, npegnonaraeMas g/1s aHHoro Tvna
CTOViKW.

Mo MeHblLeli Mepe O4HO MCMbITaHWe JO/MKHO ObITb CAeNaHo /19 KadKAOro 3HaueHusi 0ceBOM Harpy3ku. CHavasia
NPUKIaabIBaeTCA COOTBETCTBYIOLLEE 3HAaYeHNe Harpy3kun F,. coxpaHseTcs Ha NOCTOSAHHOM YPOBHe, MOC/ie Yero npuikna-
[ObIBaeTCA ropu3oHTasIbHas Harpyska F2. 3aTtem Harpyska F2 nocTeneHHO yBenmunBaeTcs [0 pas3pyLUeHVsl CTbIKOBOYHOMO
3/1IeMEHTa, Ja/IbHeliLLel Harpyskn He NPUKIaabIBacTCs.

MepemeLLeHNs A0MKHBbI ObITb M3MepPeHbI B Toukax C,-C5. 3aTeM 1306paxaeTcsi 3aBUCYMOCTb NOBOPOTa U MOMEH-
Ta. NPWIOXKEHHOTO K COEAVNHEHNIO, B KOTOPONA:

(A.20)

0o=2Kk - " -\ (A.21)

A.2.11.4 TonpaBkK K pe3y/ibTaram VcrbmaHuii
[N pesynbTaroB AaHHbIX UCTIbITaHWI NonpaBku He TpebytoTcs.

MpumeuaHne — Mpy pacueTe HEOBXOAMMO PacCCMaTPVBATL MOC/IEACTBUS SIHOObIX CYLLIECTBEHHBLIX OTK/TOHEHWI
OT MeXaHVYeCKIX U reOMETPUYECKYX CBOVCTB 06pasLia B C60pe (OT/IMYALOLLMXCS OT HOMUHA/TbHBIX 3HAUEHWIA).

A.2.11.5 BbIBOA,XapakTepHbIX (hakTUYeCKNX) 3Ha4eHUIA
XapaKTepHoe 3HaueHVe XXECTKOCTU 1 NMPOYHOCTY CTbIKOBOYHOTO 3/1eMeHTa [/151 KaKA0ro 3Ha4eHVsl OceBoiA Harpys-
kv F, BO/MKHO ObITb NOTy4EHO aHaU10rMYHO NpeacTaBieHHoMy BA.2.7.5. Ec/in pacxoxaeHne »eCTKOCTU W NpeaeibHoro
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pac4eTHOro MOMeHTa OT OCEBOI Harpysku P, He npeBbilaeT + 10 % Anana3oHa COGCTBEHHbLIX 3HAYEHUIA OCEBOI Harpy3Ku
(BM1OTb A0 pacyeTHOI Harpy3ku) COGCTBEHHOE 3HaYeHVe NpeanonaraeTcs paBHbIM NOTyHeHHOMY Y MOXET UCTO/b30BaTb-
¢ B pacyeTax. Npu 6OMbLUMX PACXOXAEHNAX PaspyLLIatOLLEro MOMEHTA M XXECTKOCTU CTbIKOBOrO 3/1leMeHTa Heo6xoAMMO
MCMO/b30BaTb MNOAXOASALLME 3HAUEHWS,, COOTBETCTBYHOLLMIE PACHETHOI OCEBOI HarpysKke.

A — paccTosHue mexay Aatunkamu, ¢, — C5 — pgatuuku nepemeljeHns; F1 — oceBas Harpyska;
F2 — nonepeunas Harpyska; / — paccTosiHne MexAay wapHupamu

PucyHokA. 17 — lNopsgok NpoBeAeHUs UCTbITaHni
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Mpunoxexnne B
(cnpaBo4HOe)

MeTof yBeNIMYeHHbIX MOMEHTOB /151 OLOHKM YCTOWUYMBOCTU B X-HaNpaBaeHUm

B.1 OcHOBHbIe NOSI0XKEHUSA

MeTog yBenMUyeHHbIX MOMEHTOB 06ecrneuvBaeT 6/113KyHo annpPOKCUMALIMIO 3HAUYEHWI YMPYTo KPUTUYECKOI Harpy3ki
Va [/10CKOM pambl. OH Takke Mno3BosIseT yBe/MumBaTb U3rnbaroLLpe MOMeHTbI 1 AediopMaLiim A5t JOCTUKeHUs adodpek-
TOB HEeJIMHEHOTO MOBEAEHUS.

MpUHUMNUNBHasA cxema nokasaHa Ha pucyHke B.1.

Ynpyrasa c6s3b

B.la — PacueTHasa cxema
HarpyxeHus

Ynpyraa c6ssb

B.1b — HecoBepweHcTBa
OT TOPU3OHTaNIbHbIX
Harpysok
n cooTBeTCcTBylOW UE
OTK/IOHEeHnsa
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B.2 InHeHbI I yNnpyruit ananus

JNvHeliHbIA ynpyrvii aHasIm3 pamvbl MOXET BbINOHATLCSA C LieNbio onpeaesieHns BHYTPEHHUX YCUNA 1 OTKITOHEHWIA,
BO3HVIKLLIMX BC/IEACTBME HaUTNUMA HECOBEPLLEHCTB OT rOPM3OHTa/TbHBIX HAarpy3oK, Kak MokasaHo Ha pucyHke B.1. 31u Ha-
rpy3k1 He0BXOAUMO ONpeaensTb B COOTBETCTBUM C 5.3.2 U pUCYHKOM 7.

YKeCcTKOCTb KpOHLUTEiHa Ga/TK MOXET BbIThb YUTeHa Mpu MPOBEAeHUN pacyeTa.

[JonylueHnsa MoryT 6bITb Taloke MPUHATBLI /151 NapameTPOB XECTKOCTU KpersieHVst CTOMKM K nosy (cMm. A.2.7).

B.3 Ynpyras kputuuyeckasa Harpyska

3HayeHue ynpyroii KpUTUYECKO Harpy3ku Ver OT AENCTBUS CUbl, AECTBYOLLE/ BAO/Mb OCU Z, MOXET bbb
Mosy4eHo: @
1

(B.1)
y'd .
roe
— pacyeTHOe 3HaueHVe BepTMKa/IbHOM Harpyskv Ha pamy:
®drax — HambosbLuee 3Ha4eHVe BEPTMKa/TIbHOrO OTK/TOHEHMS BCEX YPOBHEN 4
H — BbICOTa YPOBHSI:

— TOPV30HTA/IbHOE OTK/TOHEHVIE BEPXHETO YPOBHST,
— TOPU30HTaSILHOE OTK/IOHEHME HIDKHETO YPOBHS.

B.4 MoBblwawwmnin kosppuumeHTt

[LNs COOTBETCTBYHOLLETO MPEAE/IbHOMO COCTOSIHYSE BHYTPEHHUE YCUIUS U OTKIIOHEHMS! MPY StoBbIX IOpMaXx OTK/IOHE-
HUIA YBENIMUMBAIOTCA HA KOI(PCOULIMEHT p. rae:

p= B2
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MpunoxeHune C
(cnpaBo4yHOE)

MpumepHble BblpaxXeHUa ANA pacyeTa TUNOBOMO CTenfiaxa B X-HanpaBneHuun

C.1 MNMpuMepHble BblpaxXeHWs 4718 TUMOBOro CTesaxa

Cnepytolyie BbIpaXKEHVS MPUMEHVMBI /151 JI0ObIX CTeN/1aKel C TUMOBOW KOHCTPYKUMeE/ 1 He BHOCAT CyLLECTBeH-
HbIX AOMNYLLUEHWI B pacyeT.

HauanbHble ycnoBus:

Ns =5 — u1cno ypoBHeli XpaHeHusI.

Nb =5 — uncno cekupii ctennaxa.

1= 700000 MM4 — MOMEHT UHEPLIM CEYEHNS] CTOMKM.

Kc =90000 kH * Mm/pag — »eCTKOCTb NoAnsATHYKA.

Wc = 0 KH — AononHuTeNbHasA Harpyska B BepXHe TOUke CTes/iaxa, eC/in TakoBast MMeeTCs.

b = 550000 MM4 — MOMEHT UHEPLMM CeUeHUsT Bastku.

Kb = 70000 kH * MM/pajg,— XECTKOCTb COeAVHEHVS KPOHLLITEHA Gaslky CO CTOMKOA.

Wb =6 kH — pacueTHas Harpyska Ha Gasiky.

J1, = 1500 MM BbicOTa OT MoJia 0 NePBOro YPOBHS.

h = 1500 MM — BbICOTa BTOPOro YPOBHS OTHOCUTE/IbHO NEPBOro (MPUHSATA TUMOBOWA).

L=2700 MM — nposneT Gasiku.

a = 0.01 — OTHOLLEH1e YC/IOBHOM ropU30HTa/IbHOM Harpy3kv K BEPTUKa/TbHOM Harpyske.

/. = 1.0 — KO3hehULMEHT Harpysku, onpeaessieMblii BO BTOPOI YacTy pacyeTa.

E =210 kH/Tw2 — moaysb HoHra.
SjW =N, [N'Wt +W.) — obLas Harpy3ka Ha CTesI/iax. (Cy
Si = SW- Ntw  — Harpyska Ha cTennax 6e3 yueTa nepBoro YpoBHS XpaHeH!s (C.2)

MOMEHT OTHOCUTE/TLHO NOAMATHUKA OT BEPTUKa/IbHBIX HArpy30K, NPUIOKEHHbIA FOPU30HTasTBHO.

(C.3)
lu =( ’\b"'l)lt — 06WUN MOMEHT UHEPLUMUU CTONKK (C-4)
K =(Wo+1) K — o6was xectkocTb nognathuka (C.5)
12UEN C6)
6B ,L+KL

BGKA h- ©7

N SWh,Kch.+2EL Sh
(C-8)

2C K.4+Etl 2C
(C-9)
(C.10)
(C.11)
(C-12)

KoadpnumeHT ynpyroit KpUTUUYECKOW Harpy3kn \t

K.J1-& (C.13)
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(C-14)

Vv :_E “._LU C(B m+o0.
Vs o (C-15)

Yrnpyras KpUTMUeCKasi Harpyska Ha CTesIax MPUHUMAETCS! MUHUMAIBHOM U3 MEPEUNCIIEHHBIX, 32 VCK/TOHEHVEM Tex
Cy4aeBs, Koraa NepBbliii ypoBeHb XpaHeH st PacrosioxeH G/IM3KOo K Nosty (Koraa NPUMEHSIETCS NOMPaBOYHbIA KOS(PAMLIMEHT):

0.8-0.2— (C.16)
Min(v")=3.576 h
' Sft|0.8+0,2Aj",v;j \Vc1i13.576 (C.17)
JTOT MeToZ, NPUMEHNM TOMBKO Mpu Ve 3,333)..
MoBbILWAOLMIA KO3(PULMEHT AN1A HENMHEHBLIX 3dhdeKToB (1= a XVE (C-18)
V. -

OTK/MOHEHVIA YPOBHEl OT BEPTUKasIbHOWM M/I0CKOCTM (TPEOOBaHNA K KaXXA0MY YPOBHIO):
®S0.02 B Npeae/bHOM 3HaYeHUN

HanosbHbI YpoBeHb ¢h=0,0039 (C.19)
BTopoli ypoBeHb ®2=0.0034 (C.20)
BepxHuii ypoBeHb an=0,0026 &= (C.21)

— [MonpaBoyHbIii KOIhOULIMEHT YNPYroli KPUTUYECKOW Harpy3ku, NpuHUMaemMbiii 0.8 + 0.2/1//?.
He npegnosaraeT Mornpasok, ec/iv BbICOTa NEPBOro YPOBHSA XPaHeHUs1 6/1M3Ka K BbICOTaM OCTa/lbHbIX YPOBHEN XpaHeHUs!.
Ecnv nepBbili ypoBeHb XpaHeHW pacrosioxeH 6/IM3K0 K Moy, KpUTUYeckas Harpyska, nonydaemas U3 chopmysibl, CHKa-
eTca Ha 20 %. CyLlecTBYeT SIMHENHbIN Nepexos, T<exdy ABYMSA 3TUMK criydasiMi. Ecim /1, Z h. TO nonpasouHbIi koaddm-
LMEHT ynpyroli KpUTUYECKON Harpy3ku r He NpyYMeHsieTcs. 3Ta npoueaypa SABNSETCA KOHCEPBATUBHOM MO OTHOLLEHUSA K
CYLLECTBYIOLLMM CTaHAAPTHBLIM 3HAYEHUSAM.

C.2 [lonosiHuTeNbHble N3rnbatoLie MOMeHTbI BC/IeACTBME HOMUHa/IbHBIX Harpy3okK
MOMEHT MW XECTKOM COeAVHEHNN KPOHLUTeliHa 6au1kn CO CTOVMKOW BCIEACTBME Harpy3ku OT rpysa. kH - mm:

f K>L 1 (C.22)
p 12 2
4g/Attt’ L +39/‘] YECTKOCTb Gasiku (06 cryyaid) (C.23)
IK.L * 2E/,)\K.L mQEI \
pc/ 1/
= — — XeCTKOCTb 6a/ikn (CMMMETPUYHas 6aslka) (C.24)
= (K.L+2E/J
-4El Kh+3El YKECTKOCTb HVXXHEN YaCTN CTOUKU (C.25)
- n, KI\+ 4EY(
4E| o
K = __ - —XeCTKOCTb BEPXHEW YaCT! CTONKN (C.26)
$a = +Kc +Kn — 06LLast >XeCTKOCTb COeAVHEHSA (C.27)

C.3 PacyeTHble MOMEHTbI

MOMEHT B COeAVHEHUN KPOHLLITEiHa Gaslkn CO CTOVMKOW BCrieACTBUE GOKOBOro OTKNIOHEHUS OT BEPTUKA/IbHOM Ns10-
CKOCTU W JEACTBUS HOMUHaUTbHOM Harpy3ku. KH - Mv:

G6eiolV (C.28)
69/, +K'L M
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SwW
OceBble ycuns B cTolike, kH. P (C.29)
4

MOMEHT B CTOliKe HVKe NEPBOrO YPOBHSI XpaHeHWs1 BC/IEACTBME GOKOBOIO OTK/IOHEHNSI OT BEPTUKA/IBHOM M/IOCKOCTU.
KH * MMm:
-(PS,MQ 440+2EN |, EIK:pe, 4-1
2(4) K A+ EI 4
MOMEHT B CTOWKe HKe NePBOro YPOBHSI XPaHEHWS BC/IEACTBME HOMMHaUTLHOW BEPTUKa/IbHOWM Harpy3ku. KH © Mm:

(C.30)

M, =M .A- (C.31)

CyMMapHbIA MOMEHT HIKe MePBOro YPOBHS XpaHeHus M - MJ = -512,118.
MOMEHT B OCHOBaHWM CTOVKV BC/IeACTBUE GOKOBOTO OTK/TIOHEHWS OT BEPTUKa/IbHOM M/TOCKOCTU. KH - MM Ha CTOVKY:

ELK,

4 = KA R (C.32)
2(4+ 1A v, ATHHE

MOMEHT B OCHOBaHW/ CTOViKV BC/IEACTBUE HOMUHA/ILHON BEPTUKA/TILHON Harpy3ku. KH BMM Ha CTOiKy:

WGah = Mc KA (C.33)
2(411.+3E/J

CyMMapHbIii MOMEHT B OCHOBaHWN CTOVKU MH - =-322,228.

MoMeHTbI Ha BTOPOM ypoBHe 42 = dm (MpeyBe/InyeHo).
MOMEHT BblLLie MEPBOrO YPOBHS XPaHeHVIst BC/IeACTBYIE GOKOBOrO OTK/IOHEHVISI OT BEPTUKaUTbHO MI0CKOCTY, KH - MM:

-(PSA) 1« N « A 4 * 1 (C34)
2(4) L * h

M.

MOMEHT BbilLLIE MEPBOro YPOBHSA XPaHeHVs BCeACTBUE HOMUHA/IbHOM BEPTUKa/IbHOM Harpy3ku. KH « Mm:
Mc = Mc” - (C.35)
a

CyMMapHbIlii MOMEHT BbILLE NEPBOrO YPOBHSI XpaHEHUSA Ma - M, = -427,114
MOMEHT HWXe BTOPOrO YPOBHS XpaHeHWS BC/eACTBNE GOKOBOr0O OTK/IOHEHUS OT BEPTUKa/IbHOW M/IOCKOCTY, KH mvim:

E/Z]'0, E102 , . ; (C.36)
2(4» h h 4

MOMEHT HWXe BTOPOTrO YPOBHS XpaHeHUs! BCIEACTBNE HOMUHAUTEHOM BEPTUKaUTLHOM Harpysku. kKH « MMv:
Mo = 0.5Mm b
CyMMapHbIA MOMEHT HIKe BTOPOrO YPOBHS XpaHeHuss M, - Mc = -525,076 .

C.4 PacuyeTHble Harpy3ku B KpaHuUX cTolikax
C YYETOM TOro, Kak HOMMHasIbHas Harpyska y4mTbIBaeTCA B pacyeTe BHYTPEHHUX CTOeK, HeoGXO,CI,VIMO OoTAEeNIbHO
paccMOTpeTb KpaliHve CTOKA.
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MpunoxeHwne D
(cnpaBo4HOE)

MpeanocbiIKM BO3MOXHOCTM NPUMEHEHNS MaTepuanos
C HU3KUM OTHoweHunem fjfy (xonoaHocopmoBaHHas cTanb)

B npoLiecce X0no4HOM BbITSHXKKN CTaH4apTHasA CTa/lbHas Nnosioca BbITAMMBAETCA C LIENb0 AOCTUKEHMS MOBbILLEH-
HOW MPOYHOCTW. XapakTepHble (akTnyeckne) 3HaYeHNs i U I onNpeenstoTcs U KOHTPOSIMPYHOTCS CUCTEMO KOHTPO/IS
KayecTBa C LiefIblo MOATBEPKAEHNA COOTBETCTBYHOLLErO PaCTSHKEHMA N hM3NYECKMX CBOWCTB. Takve CTasm MoryT Obimb
N3rOTOB/IEHbI C O4EHB XXECTKMMMU ZIOMYCKaMU MO TOJILLVIHE, & TakKe MMETb A0/0/THUTENBHbIE MPeVMYLLECTBA M0 NPOYHOCTH.
B M1pOBOIi NpaKTUKe X0N04HOOPMOBaHHbIe MaTepurasibl UCTIONb3YHOT /1 NPOU3BOACTBA CTeslakel cBbllle 40 fieT.

Tpe6oBaHusl, ykasaHHble B 3.1.1. ocHOBaHbI Ha (3J. & UMEHHO TO. YTO A/181 HECTaHAAPTHbIX CTasleli COTHOLLeHWe 1Jfy
[OO/DKHO 6bITb He MeHee 1.10. ABnsieTcs HeonpeAeieHHbIM U. BEPOSITHO, MMEET MCTOPUYECKe KOPHU (B NOC/ieHee Bpems
COOTHOLeHVEe 6bU10 cokpalleHo ¢ 1.20). CTanm, pa3pelleHHble K UCMOo/b30BaHMIo B COOTBETCTBUM C [3] (Tabnvua 3.1).
VMEIOT HM3Kve 3HadeHns (Hanpumep. 1.09). CooTBeTcTBYytOLLEe 3HaveHVe 1.08 uveetcs B [14) Hapsgy ¢ TpeboBaHUAMN
no yA/IMHEHWIO. HekoTopble eBpOneickue NPon3BoOAUTE N CTeNNaxXel UMEKOT MHOTO/IETHUI OMbIT UCMO/Mb30BaHWSA XONO4-
HOhOpMOBaHHOI CTasm € tjiy <1,10, No 3roli NpuyMHE B HACTOSILLEM CTaHAapTe yKasaHbl MeHee CTpOorme orpaHuyeHus.
OcHOoBaHWeM /1 3TOro AB/AHOTCA TPY NPUYUHBL.

a) TpyAHas aprymMeHTaumsi He06xXoAMMOCTM Ucnosb3oBaHnsa 1,10 B CBETE BbILLEN3/IOKEHHOTO.

b) TpyAHOCTY, BO3HMKatOLLME BCEACTBME HU3KOW MIACTUYHOCTW, OYeHb PeaKW, U KOrda OHW BO3HUKAKOT, TO 3TO
JIM60 NPOLIECC XOOAHON LLTAMMOBKM, SINGO UCTIO/THEHVE COeAVHEHMIA. B HacTosLLeM CTaHAapTe BCe NOTEHLMasTbHbIE NPO-
6nemMbl NpoLecca Xo/I0AHOM LLITaMMOBKW YCTPaHAKTCA MyTeM NPoBeAeHNst COOTBETCTBYHOLLEro UCTbITaHWA Ha 13rmb. Hau-
60r1ee 3HaUMMOe CoeAVHEHNE B CTE//TaXax — COeAVHEHME KPOHLUTeliHa Gasikv 1 CTOMKW. VICMbITaHns 3TOro CoenHeHNst
HEeo6X0AMMO NPOBOAVTE B COOTBETCTBUM C TPEGOBaHMSAMIN HACTOSALLEro CTaHAapTa.

c) Mpou3BoauTesnin, UCMo/b3yoLLe XON0AHO(OPMOBaHHYIO CTaslb, WHLMMPOBAUTN OOLLMPHYHO UCCrefoBaTe/lb-
CKyH0 MporpaMmy 718 TOro, 4Tobbl NPOAEMOHCTPUPOBATL, UTO Ka4ecTBO Takol NpoAyKuuM He yCTynaeT caenaHHon u3
06bIYHOW CTa/n.

Tem He MeHee cnefyeT obpallaTb 0CO60e BHMMaHWE NPy UCMOMb30BaHUM TaknX TBEPAbIX MaTepuasioB npu />3 n
NPV XONOAHBIX YCIOBUSAX 3KCT/TyaTaumn.

MaTtepuasbl ¢ 60/bLUEN TONWMHOM 0ObIYHO He BbIAEPXMBALOT UCTbITaHWIA Ha U3rMb B COOTBETCTBUM C A.1.2.
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MpunoxeHne E
(cnpaBo4HOE)

HeToYyHOCTM NpK NO3MLMOHUPOBAHWN TPY30B

HeTouyHOCTH, BO3HMKaroLMe NMpU MNO3ULIMOHMPOBAHWN TPY30B, MOryT paccMaTpyBaTbCs B TEX C/lydasiX, Korga KOH-
CTPYKUMSI CTesiaxa [OMyCcKaeT 3HaUMTe/IbHOE CMELLEHNE B /-HanpaB/IeHUM U UMEHOTCS OnpeaesieHHble 3HaHWSi OTHO-
cuTeNbHO PaboThbl WTabeNMpyoLLe TEXHUKW 1 NpoLeayp, KOTopble MO3BO/ISAIOT YUUTbIBaTb Takve CMeLLeHUsT Ha CTaaum
pacueTa. Ecnn Bo3aeiicTBre HECOBEPLLEHCTB OT paboThbl LUTabeMpyoLLEe TeXHVKN (HarpyxeHue, gedopmaums U T. A4.) Ha
npepene Jonycka He NpeBbIWaloT 12 % BO3AElCTBUA Ha HGasiKy Npuy 3arpy3ke, TO OHO He YUMTbIBaEeTCS.

Ecnn KOHCTPYKLYISt W 3KCTUyaTaums cTes/iaxa noapasyMeBatoT CUCTEMATMYECKOe BbIpaBHVBaHME 3KCLEHTpUCUTE-
TOB, 3TO HEOBXOAMMO YUUTLIBATL MPY CTATUHECKOM pacyeTe. [pr UCMoIb30BaHUM LUTabeMpPYHOLLIE TEXHWKM C chrKerpo-
BaHHbIM XO0M LUTOKOB MOCTaBLUVK 3TOM TEXHUKA AO/DKEH NPEefOCTaBUTL OMYCKY, C KOTOPbIMM OHa paGoTaeT. BmecTe ¢
[onyckamuy cTeffiaxa B /-HanpaB/ieHUn 3TW AaHHble A0/DKHbI ObTb pacCMOTpeHbI Mpy pacyeTe. OBbIYHO AaHHOEe BO3-
[eliCTBME HE YUUTLIBAETCS.

YXenartenbHO, YTOObLI MNPV pa3MeLleHn NoAAOHa Ha TUMOBble GaskK, LALLKM NMOAAOHA HE HaxoOWCh Briepean
BHeLLIHel naockocTy 6anky (CM. pUCYHOK E.1).

e _ pacyeTHbIl AONYCK NPKU pasMelyeHun

PrcyHok E.1 — 3KCUEeHTPUCUTET Harpysku
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MpunoxeHne F
(cnpaBo4HOE)

OKBUBANEHTHbIE Harpys3ku Ha 6anku

[ns Tex cnyyaes, Korga fOMNyLLEHVe O PaBHOMEPHO Harpy3ske Ha 6asikin MCMo/b30BaTb HEBO3MOXHO, HEOBXOAVIMO
UCMO/b30BaTh KO3MULIMEHTBI 13 Tab/mUbl F.1. JaHHble KO3 LEHTbI NO3BO/ISIKOT NPUBOAUTL (PAKTUUECKYHO Harpy3Ky
K 9KBVBA/IEHTHOW PaBHOMEPHO pacrpesesieHHON.

Tabnunya F.1— KoadduLmeHTbl Harpy3oK Ha 6anky
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OoHave TebwbIF 1

Mpumep HarpyxeHus Um %

| W lw/a 1Ura

u4J L/4T 1/4 TL/4

1.33 1.25
1 WA4tW /4*W /41 W4
L/BIL/41U41 U41 Ub
1.0 1.03
[Ne 4 1W 4 1UM |W
1.2 1.2

an =1

On

1.02

1.21

MpumedyaHne — u/— obLWasA Harpy3ka Ha 6anky; 1 — NPOET GasKv (AOMYyCKAETCA MPUHMMATL a KauecTBe nporeTa

PaccTosiHVE MeXy BHYTPEHHMM NMOBEPXHOCTSIMA CTOEK).
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Mpunoxexve G
(cnpaBo4HOE)

YNpoLlweHHbIi METOA OLEHKN YCTONYMBOCTM B /-HanpaB/ieHUM
npv ycroBUM PaBHOMEPHOTO pacnpejeseHus Harpy3ok No BbicOTe pambl

G.1 OCHOBHbIle MOJIOXEHUSA

B nepByto o4epeb OLEHNBAETCS Yrpyrasi KpUTUYECKas! Harpyska [/ OTK/IOHEHWI OT BEPTUKa/IN. 3aTeM UCTO/b3Y-
€TCHA MEeTOZ, NOBbILLEHHbIX OTKIOHEHWI A1 YBENMUYEHNST BHYTPEHHNX YCUINIA U NepeMeLLeHNI C LUe/bio OLEHKN HeIHeR-
HOro noBeagHus.

G.2 O6wan ycToiumMBOCTb pam

Ynpyrasi KpUTuU4eckasi Harpyska Ha pamb|

(G1)

v MEACT G2)
2Ht
roe
— 06Las BepTUKa/IbHasA Harpy3ka Ha pamy, Bbl3BaHHasl yrpyroi noteperi yCTOMYMBOCTU BCNEACTBUE OTK/IOHEHWS
OT BEPTUKa/IbHOW M/IOCKOCTU:
Yor — KPpUTMYecKas Harpyska, He yuuTbIiBatoLLas ’MOKOCTL PACKOCHOM CUCTEMbI NPV AEACTBMM MOMepeyHon Cuibl.

— M/IoW@/ib NOMNEPEYHOro CeYEHsi CTOMKM.

. unr-'ay
H. = 2Hi 318 — [O/15 paMm. nokasaHHbIX Ha prcyHke Gla. (G.3)
1.65"1
0718 paM. MokasaHHbIX Ha pucyHke Glb. (G.4)
Hb — [O/IMHa NOTepU YCTOMYMBOCTY;
WO — Harpy3ska, NpuioKeHHasi K BepXHel TOUKe cTessiaxka (CM. pucyHok G.1c):
IV, — o06Las Harpy3ka Ha cTennax (CM. pycyHok G. 1c):
SD — XECTKOCTb paMbl Ha €AVIHWLLY A4/IMHbI MPW AEACTBUM NONEPEYHON Cumbl.
MpnmeyaHne — ECnm akBMBa/IEHTHasA Harpyska Ha 6a/ikv NpuioxeHa Ha Bce YPOBHU XpaHeHus, To 1V,/IVO =

NS= UIC/ly YPOBHEl XPaHeHVisi B X-HarpasieHum.

G.3 XXecTKOCTb pam Npu AeicTBUN NONePeYHo’ cunbl

[na pam. y KOTOPbIX XeCTKOCTbIO COeAVHEHWI MOXHO MpeHebpeyb, 160 JOMyCKaeTCsl UCMoMNb30BaTb NpUBeaeH-
Hble chopMy/ibl (T. €. NCMOb30BaTh PeAyLMPOBaHHYHO M/IoLLaAb NOMEePeYHOro CeYeHNs 419 3/1IeMEHTOB PaCKOCHOW cucTe-
Mbl). )X€CTKOCTb NPy AeiCTBMN MOMEePeYHO CWibl Ha eAMHNLY A/IMHBbI SD OnpeaesnsieTcs Kak:

J_ 1 1 1

(G.5)
sO0~s”*+sM

rae BbIPaKeHUs 415 SMwu OaHbl Ha pucyHKe G.2 419 pas/iNyHbIX BapyaHTOB VCTO/THEHWSI PACKOCHOW CUCTEMbI.
Korga foctoBepHoe 3HaveHne XEeCTKOCTU NPy AeCTBUM NOMepeyHol CWibl He [TIOET ObITb onpeaesieHo, Heo6xo-
[AVIMO NpoBefeHVie UCTIbITaHUli B COOTBETCTBUN C A.2.8.
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G.4 NoBblwatoLwmii KOathPULNEHT P

Ecnm \z~Va < 0.1. TO 06LMM BMSIHUEM HEMHEHbIX 30eKTOB MOXHO npeHetpeYb.

B npeaenibHOM COCTOSIHUM COCTaB/ISIOLLME BHYTPEHHWX CU/ U MEPEMELLIEHUIA OT OTK/IOHEHWIA OT BEPTUKa/TbHOW M/1o-
CKOCTW. paccuuTaHHble SIMHEMHLIM CMOCOGOM, YBEIMUMBAIOTCA BCMeACTBUE HeMUHENHbLIX 3¢hdhekToB Ha MOBbILLAOLLWIA
KO3hMLMEHT p-

(G6)
roe
— pacyeTHOe 3HaYeHVe BEPTUKaUTEHOM Harpyskv Ha pamy.

MpumeuvaHne — CnegyeT obpawarb 0CO60e BHMMaHWE Ha VICMOJIHEHVE CTesl/laxa, yka3aHHOe Ha priCyHke
G.16. CoeyHeHVie pam Mex/ly COBO0M He COOTBETCTBYET afIeKBaTHOWM CXeMe ONUPaHUS. Tak Kak BCe pambl MOTyT ObITb Nog-
BEPXeHbl COBMECTHOM MOTepe YCTONUYMBOCTM NPY OTK/IOHEHNN OT BEPTUKAUTbHON MIOCKOCTU. Takasi cxema CBA3N [/IKeT
ObITb MCMOMb30BaHa TO/bKO 471 OTAEbHbIX KOHCTPYKLMIA 34aHI 1 COOPYXEeHWUI CyLLeCTBEHHOM XXeCTKOCTU.

a) He noAKkpenneHHble KOHCTPYKLUM b) MoAKpenneHHble KOHCTPYKLUN c) Mpodunb HarpyxeHus

PucyHok G.1 — [lonyLieHns Ans ynpoLLEeHHOro aHasimsa yCTOMUMBOCTU B /-HanpaB/ieHun
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PucyHok G.2 — XecTKOCTb pambl Npy AeCTBUN NOMepeyHon CWibl
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MpunoxeHne H
(cnpaBo4HOE)

Mpou3BOACTBEHHbI KOHTPO/b

H.1 OCHOBHbIEe NOSIOXEHUS

[aHHOe npuoxeHvie ONUCLIBAET YKasaHWsi Mo NPOBEAEHMIO MPOM3BOACTBEHHOTO KOHTPOJISI C LE/bHO MPOBEPKM Tpe-
60BaHUIA HACTOSILLIEro CTaHAApTa.

H.2 MeprnognyHOCTb UCNbITaHWM

MepuoaMYHOCTbL UCTIbITaHUI AO/MKHA MOATBEPXKAATb, UTO W3TOTOB/IEHME S/IEMEHTOB KOHCTPYKUMI MpPOM3BOAUTCA
13 COOTBETCTBYHIOLLYIX MATEPUA/IOB C HEOBXOAUMBLIMU AOMYCKaMV 1 B COOTBETCTBUM C KOHCTPYKTOPCKOM [AOKyMeHTaLVel.

H.3 TeCcT Ha n3rmé KPOHLITENHOB 6a/10K

Mo MeHbLLeli Mepe ofHa Napa KPOHLLTeliHOB, OTObpaHHasA B C/lyyaiiHoOM Mopsiake, AO/hkHa Nnoageprarbcs exeme-
CAYHbIM UCTIbITAHMAM TakviM 06pa3oM, YTOObl B TEUEHME ONp efefIeHHOro nepuoaa BpeMeHN KOHTPOSIO Noaseprasiick
BCE U3roTas/BaeMble TUMbl KPOHLLITelHOB. MpeAnpusiTue-13rotToBUTeS b JO/HKHO OnpeaensTb KOMOUHaLmn TMnoB 6anok
1 CTOEK, KOTOpble ByAyT MCMOMb30BaThCs AJ151 NPOBEAEHNS 3TUX UCTbITaHIA.

Pe3ynbTatbl BCEX MCTbITaHWIA AO/DKHBI akKyMy/IMpOBAaTLCA 1 CTaTUCTUYECKM 06pabaTbiBaTbCA C Liesbto NMosTyyHeHus
haKTUHEeCKNX 3HaYeHUIA. Ecnv B TeueHre g/TesIbHOro neproda BpeMeH 6bU10 Hakor/1eHO Mo MeHbLLe Mepe 20 pesyrib-
TaTOB MCMbITaHWI, TO pe3y/ibTaTbl CamMbIX NePBbIX UCTbITaHWi, MPoBeAeHHbIX 6osee 12 Mec Ha3ag, MOTyT He YUUTbIBATLCS.

OTAenbHble pe3y/bTaTbl UCTbITaHN MOMEHTa COMPOTUB/IEHVS KPOHLLITEHA 6as1kv AO/DKHBI YUMTbIBATHCA NPU YCo-
BU1M, YTO OHW NpPEeBbILLAIOT (haKTUYECKoe 3HaueHVe, MPUHATOE A/18 PacHeToB.

OTAenbHble pe3y/bTarbl UCTbITaHW XECTKOCTU KPOHLUTElHa 6a/Tk1 AO/DKHBI COOTBETCTBOBATL OTHOLLIEHMHO:

Kn+2$*Krka-2s. (H.2)
roe
ki — Habnogaemoe 3HaveHVe XECTKOCTU:
kd — pacyeTHOe 3HayeHWe XEeCTKOCTU:
S — CTaHAapTHOe OTK/IOHEHWE MO/TyHEHHbIX Pe3y/IbaTaToB.

Ecnm pe3ynbTartbl OTAe/bHbIX UCTIbITaHWIA He Y/0B/IETBOPSIHOT YKasaHHbIM YC/IOBMAIM, HeO6XOAMMO NPOBECTY CEPUIO
UCMbITaHWA MO MeHbLUel Mepe TPex KPOHLLTEAHOB M3 OOHOW MapTuW, 3HaYeHUsi MPOYHOCTU U XECTKOCTU A0/DKHbI ObITb
Mo/TyyeHbl B COOTBETCTBIM C iaHHBIM Pa3fesiom.

Ecnn nosyyeHHble XxapakTepHble (ChakTuieckvie) 3HadeHUs yA0BIeTBOPSIIOT TPeGoBaHMAM pacyeTa, NapTus [IoNeT
cunTaTbCcsl rogHol. Ec/in He COOTBETCTBYIOT, NapTVst MPU3HAETCS HEroAHON NIMG0 CHIDKAIOTCS 3HAYEHMS TEXHNYECKMX Xa-
PaKTepPUCTVIK.

H.4 VicnbiTaHns Ha n3rné

Ecnm ocHoBHble cBolicTBa VICI'IOJ'Ib3yeMOl7I CTa/im onpeaenarTca no pesysibtaram MCMbITaHWIA Ha pacTshkeHune B CO-
OTBeTCTBUM C 8.1, TO MCMbITaHVe mMaTepuasia Ha n3rné OO/MHKHO NnpoBOAUTLCA B KayecTse HEOTbEM/IEMOIA YacTu npowus-
BOACTBEHHOIO KOHTPOSA.
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MpunoxeHne JA
(cnpaBo4HOE)

ConocrtaBnieHne CTPYKTYpbl HacToAlWero ctaHjapra
CO CTPYKTYpPOW NPUMEHEHHOro B HEeM eBponeiickoro ctaHgapta EH 15512:2009

Ta6nunya JA1L

CrpyxTypa HaCTOALLErO CTaHapTa
1 O6nacTb NPUMEHeHVS
2 HopmatuBHble CCbUTKM
3 TepMyHbI 1 onpeaeneHvs
4 O603HaYEHNA U COKpaLLeHVs
5 VicxoaHble gaHHble onsa pacyeta
5.3 YueT 0CO6EHHOCTEN KOHCTPYKLWN

5.3.6 SKCLEHTPUCUTETLI PACKOCOE paM U KPeCcToBbIX pac-
KOCOB X€CTKOCTU

5.3.7 3KCUEHTPUCUTETbI Mexay 6asikamn 1 CTokamm

5.4 TpeGoBaHVs K 3/1eMeHTaM, NpeaoTBpalLatoLyIM Bbk
XOf, VI3 3aLern/IeHns KPOHLLITeHa 6asikv 1 CTOKN

6 Bo3aelicTBus 1 KOMOMHaLMN BO3AEACTBUIA
7 KoathchmupeHTbI 1 Npasuia CoveTaHns Harpy3oK
8 Ctavib

8.5 [lonycku no pasmepam

8.6 JlJonroBeyHOCTb

9 AHaIN3 KOHCTPYKLMN

CTpyKTypa eBponeiickoro permoHanbHoOro ctaHaapra
EH 15512:2009

1 O6nacTb NpYMeHeHMs

2 HopmatuBHbIe CCbUTKM

3 TepMuHbI 1 onpeaerneHns

4 O603Ha4eHNs 1 COKpaLLeHUst

5 McxoaHble AaHHble /18 pacyeTa

5.3 YueT 0cOb6eHHOCTel KOHCTPYKLWN

6 Bo3pgeiicTBust 1 KOMBMHALMN BO3AEACTBUIA

7 KoathdomupmeHTbI 1 NMpaBusia CoOYeTaHNA Harpy3oK
8 Cranb

8.5 [lonycku no pasmepam

8.5.1 OCHOBHbIE MosIoXeHUst

8.5.2 TonuwpHa marepuasia

8.5.3 [lonycku no TonwmHe

8.5.4 LvpuHa 1 ToMwmHa XoroaHOOPMOBAHHOIO Mpo-
dmna

8.5.5 MNpsAMOSIMHENHOCTbL 3/1eMEHTOB KOHCTPYKLMM
8.5.6 CkpyumBaHve
8.5.7 [lonycku BCrieAcTBMe pacyeTa 1 COopKu

8.6 SKCLLEHTPHCUTETBI PACKOCOB Pam U KPECTOBbIX PacKo-
COB YECTKOCTU

8.7 SKCUEHTpUCUTETbI Mexay 6asikamm 1 CToKamm

8.8 TpeboBaHMA K anemMeHTaMm, NpeaoTBpaLLAtoLM Bbl
XOp, U3 3aLen/ieHNs KPOHLLITEVHA Gaskn 1 CTEXKN

8.9 [loNroBeyHoCTb

9 AHaUN3 KOHCTPYKLMA
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QoHae TabmpJA 1

CTpyKTypa €BpOneiickoro pernoHanbHolo craHgapra

CprKTypa HacTosuero ctaHgapTta EH 15512:2009

10 Cratunyeckuii pacyeT CTesi/iaxei 10 CraTtuyeckuii pacyeT cTennaxeii

11 MpepenbHble COCTOSIHWA 3KC/TyaTauMoHHOM npurog- 11 MpeaenibHble COCTOSIHWA 9KCI/yaTauyoHHOW Npurog:-

HOCTU HOCTU
12 MapKupoBKa CTesTaxkel 12 MapKu1poBKa CTesiavkel
13 MeToavKM UCTIbITaHUS N OLEHKA Pe3y/ibTaToB 13 MeToaVKN NCMbITaHUS N OLEHKA Pe3y/ibTaToB

MpunoxeHve A (o6a3aTesibHOe) MpunoxeHne A (ob6si3aTesibHoE)

MpunoxeHne B (cnpaBoyHoe) MpunoxeHve B (cnpaBo4HoE)

MpunoxeHne C (CnpaBoO4HOE) MpunoxeHve C (cnpaBo4HOE)

MpunoxeHne D (cnpaBo4HOE)
MpunoxeHwve E (cnpaBoyHoe)
MpunoxeHwne F (cnpaBoyHoe)
MpunoxeHve G (cnpaBoyHOE)

MpunoxeHne H (cnpaBo4HOE)

MpunoxeHve D (cnpaBo4HOE)
MpunoxeHve E (cnpaBo4HoE)
MpunoxeHve F (cnpaBoyHoe)
MpunoxeHve G (cnpaBo4Hoe)

MpunoxeHve H (cnpaBo4HOE)

— MpwnoxeHue 1(crnpaBoyHoe)
MpunoxeHne JA (CrpaBo4YHOE) MpunoxeHne JA (cnpaBoyHOe)

Bubnuorpacms Bubnvorpadmsa
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Bubnuorpacusa

Eurocode — Basis of structural design (EBpokog. OCHOBHbIE MOMIOXKEHMS NO MPOEKTUPOBa-
HUIO CTPOMUTESTbHBIX KOHCTPYKLINIA)

Eurocode 3: Design of steel structures — Part 1-1: General rules and rules for buildings
(EBpokog, 3: MpoeKTUpOBaHME CTaslbHbIX KOHCTPYKUMIA. YacTb 1-1. O6wpme npaswia u npa-
BWA A/19 30aHNIA 1 COOPYXKEHWIA)

Eurocode 3 — Design of steel structures — Part 1-3: General rules — Supplementary rules
for cold-formed members and sheeting (EBpokog, 3 NpoekTnpoBaHne CTasibHbIX KOHCTPYK-
umii. Yactb 1-3. O6wme npasuia. JononHTe IbHbIE NpaBuia A1 Xon04HO(opPMOBaHHbIX
3/1EMEHTOB 1 NPON/IMPOBAHHBIX JINCTOB)

Eurocode 1: Actions on structures — Part 1-1: General actions — Densities, self-weight,
imposed loads for buildings (EBpokog 1. Bo3geiicTBMEe Ha CTPOUTESIbHbIE KOHCTPYKLMN.
Yactb 1-1. O6Lwme BO3aAeNCTBUSA. MNOTHOCTb, COBCTBEHHDIN BEC M NPUKIaabiBaemMble K 3aa-
HUSIM Harpy3km)

Eurocode 1: Actions on structures — Part 1-7: General actions — Accidental actions (EB-
pokog, 1. Bo3geicTBue Ha CTpouTeibHble KOHCTPYKUmK. YacTb 1-7. O6Lme BO3QeCTBYS.
CnyyaiiHble BO3AECTBUS)

Eurocode 3: Design of steel structures — Part 1-10: Material toughness and through-thick-
ness properties (EBpokog 3. MPOEKTMPOBaHME CTaslbHbIX KOHCTPYKUMA. YacTb 1-10. Mpou-
HOCTb MaTepuiasia 1 CBOMCTBa PaBHO/IPOYHOCTM)

Cold rolled steel sections — Technical delivery conditions — Dimensional and cross-sec-
tional tolerances (Mpodmn xonogHoKaTaHble CTaslbHble. TeXHUYeCK e YCoBUS NOCTaBKu.
Jonyckn Ha pasmepbl 1 hopMmy)

Continuously hot-dip coated steel flat products. Technical delivery conditions (JIuctbl v no-
J10CbI CTa/IbHbIE C FOPSUMM HerpepbIBHbIM META/IIMYECKUM MOKPbITUEM. TeXHMYecKue yc-
JI0BUSI MOCTaBKM)

Continuously hot-dipped coated steel sheet and strip — Tolerances on dimensions and
shape (J/IncTbl 1 NONOCHI CTa/lbHbIE C FOPSAYVIM HEMPePbIBHBIM META/IIMYECKUM NMOKPbITUEM.
[Jonyckn Ha pa3mepbl 1 hopmy)

Eurocode 2. Design of concrete structures. General rules and rules for buildings (Espo-
koA 2. MNpoekTupoBaHe 6eTOHHbIX KOHCTpYKumn”™ YacTb 1. O6WwWmMB npasuia 1 npasuna
[ONS 30aHNIA)

Guideline for European Technical Approval of Metal Anchors for Use in Concrete (EBponeii-
CKvie PekOMeHJALVMN NO VCMO/b30BaHNI0 METa/IIMYECKNX aHKEPOB /19 6eToHa)

Metallic materials — Tensile testing — Part 1: Method of test at room temperature (Ma-
Tepvasibl MeTa/I/IMYecKre. VicnbimaHve Ha pacTsxeHue. YacTb 1. Metog ucrnbmaHus npu
KOMHaTHO TemrepaType)

Metallic materials — Bend test (ISO 7438:2005) (MaTepuanbl MeTannyeckue. Mcnbl-
TaHue Ha n3rub)

AISI-S200 CoVd-formed steel framing (KOHCTpyKUMn 13 X0noaHoKaTaHow ctanm — Cepus
craHgapToB AlSI. cepus S200)
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KntoueBble cnoBa: cTensiaxun, pacyeT, cTennaxHoe o60pyaoBaHne, CUCTEMbl XPaHEHWS, CKlagmpoBaHme
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