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HALULWOHAINBbHBbB A CTAHOAPT POCCUMCKON PELEPALUNMN

CVNCTEMbl HABECHbBIE ®ACAAHbIE BEHTUNTVPYEMbBIE
06w une npaBuna pacuera NOAKOHCTPYKL Wi

Hinged ventilated facade systems. General rules of calculation of substructures

[ata BBegeHns — 2020— 11— 01

1 O6nacTb NPUMEHEHNSA

HacTosauwmii cTaHgapT pacnpocTpaHaeTcsi Ha NOAKOHCTPYKLMM HABECHbIX (PacafHbIX CUCTEM C BEHTU/IN-
pyeMbIM 3a30pOM, U3rOTOB/IEHHbIE 13 AIKOMUHUEBbIX CNNABOB, U3 TOHKOIMCTOBOMN XONOAHOKATAHOW OLUMHKO-
BaHHOI YyrnepoAncToii CTann u u3 KOPPO3NOHHO-CTOMKOI CTanu, 1 ycTaHaBiMBaeT npasuia pacyeta HecyLmx
KOHCTPYKUMIA, NX OTAE/bHbIX 3MEMEHTOB, a TaKXKe UX COEAMHEHWN MeXay CO60Ii.

2 HopmaTuBHbIE CCbINKU

B HacToslem ctaHjapTe Ucnofb3oBaHbl HOPMATUBHbIE CCbINIKW Ha Creaylolime JOKYMEHTbI:

FOCT 5632 flernpoBaHHble Hep>KaBetoLLMe cTann n CniaBbl KOPPO3MOHHO-CTOMKME, XKapoCTONKMe 1 >xa-
ponpoyHble. Mapku

FOCT 22233— 2018 Mpohunan npeccoBaHHble U3 aNtOMUHNEBbLIX CMNABOB ANS OrpaXkjaloLmx KOHCTPYK-
LMiA. TexHn4eckme ycnosus

FOCT 27751 Hafe>XHOCTb CTPOMTENbHbIX KOHCTPYKUWI 1 OCHOBaHWA. OCHOBHbIE MONOXEHMUS

FOCT P 56728 3paHua 1 coopy>keHusa. MeToguka onpejeneHna BeTpOBbIX Harpy3oK Ha orpaxjaroLine
KOHCTPYKLMN

FOCT P 58154 Matepuanbl NOAKOHCTPYKUMI HaBECHbIX BEHTUAMPYyeMbIX acagHblix cuctem. O6wume
TeXHMYeckue TpeboBaHumsa

CN 14.13330 «<CHuM 11:7— 81* CTponTeNbCTBO B CEICMUYECKNX paioHax»

CI 16.13330 «<CHwuM 11-23— 81* CtafbHble KOHCTPYKLUN»

CM 20.13330.2016 «CHwuM 2.01.07— 85** Harpy3ku 1 BO3f4elcTBuA»

CIM 128.13330.2016 «CHwu1M 2.03.06— 85 ANtOMUHMEBBIE KOHCTPYKLMN»

CI 131.13330.2012 «CHwuM 23-01— 99* CTponTenbHaa KNMmMaTtoiorns»

CN 260.1325800.2016 KOHCTPYKLUWN CTallbHble N3 TOHKOCTEHHbIX XONOAHOMHYTbIX OLMHKOBaHHbIX NPO-
thuneit n rohpmpoBaHHbIX NMCTOB. MpaBuna NPoeKTnpoBaHns

MpumMmeuyaHue — [pW NOAL30BAHUM HACTOSLMM CTAHAAPTOM LENeco06pa3Ho NPOBEPUTL 4ECTBME CCbINOY-
HbIX CTaHAAPTOB (CBOZOB NPaBW) B MH(OPMALIMOHHOM CCTEME 06LLEro NoNb30BaHNs — Ha oduLManbHOM caiite dege-
pasibHOro areHTCTBa Mo TEXHUYECKOMY PEryMpPOBaHMIO U METPOJIOTN B CETU IHTEPHET MK MO EXXEerogHoMy nHopMauu-
OHHOMY yKasartento «<HaunoHanbHble CTaHAapTbl», KOTOPbIi ONy6IMKOBaH N0 COCTOSIHUIO Ha 1 siHBapsi TEKYLLEero roga, u no
BbINYCKaM €XXEeMECSYHOTO MH(POPMALMOHHOIO yKasartens «HaunoHa bHble CTaHAapTbl» 3a TeKywmii rog. Ecnv 3ameHeH
CCbINOYHbIM JOKYMEHT, HA KOTOPbIN flaHa HefaTpoBaHHas CCbiNkKa, TO PeKOMeHAYeTCsl NCMNoNb30BaTh AeiCTBYIOLLYIO BEp-
CUIO 3TOTO JOKYMEHTA C YYETOM BCEX BHECEHHBIX B JAHHYIO BEPCUIO M3MEHEHUIA. EC/IM 3aMEHEH CCbINIOYHBINA JOKYMEHT, Ha
KOTOPbIii faHa AaTMpoBaHHas CCbINkKa, TO PeKOMEeHAYeTCsl MCMoNb30BaTb BEPCUIO 3TOT0 JOKYMEHTA C YKa3aHHbIM Bbille
rOfOM yTBEPXKAEHUS (MPUHATUS). ECNK nocne yTBePXXAEHUS HACTOSLLEr0 CTaHAAPTa B CCbIIOYHbINA JOKYMEHT, Ha KOTOPbIiA
JaHa JaTvpoBaHHas CCblKa, BHECEHO U3MeHEHWe, 3aTparMBatoLLee nonoXXeHne, Ha KOTopoe AaHa CCblKa, TO 3T0 Nono-
>KEHME PEKOMEHYETCS MPUMEHSTL 63 yueTa JaHHOr0 U3MEHeHUs. ECAM CCbINOYHBIN JOKYMEHT OTMeHEH 6e3 3aMeHbl, TO
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NonoXXeHve, B KOTOPOM flaHa CCblKa Ha Hero, peKoMeHayeTcsi MPUMEHSTb B YacTu, He 3aTparmsatoLLeli 3Ty cebinky. Mpu
noNb30BaHNN HACTOALLMM CTaHAapPTOM Lienecoobpa3Ho NpoBepuThb AelicTBME CCbINOYHOTO CBOAa Npasun B PefjepanbHOM
MH(OPMAaLNOHHOM (hOoHAEe CTaHAapTOB.

3 TepMUHbI, onpeaeneHns 1 o603HaYeHNs

3.1 B HacTosAlWeM cTaHgapTe NPUMEHeHbl cnefytolime TEpMUHbI C COOTBETCTBYIOLW UMUK onpejene-
HUAMUN:

3.1.1 cuctema HaBecHas (pacagHas BeHTuampyemas, H®C: MHorocnoliHas KOHCTPyKLUMA, npegHa-
3Ha4YeHHasa 4NA OTAENKU N yTeNneHUsa Hapy>XHbIX CTEH, BKAKOYaloLias cnefyloline anemMeHTbl: Hecylas noj-
KOHCTpYKUMSA. Tennonsonsauymsa {npu HeobxoaMmocTu), BeTpo3almtHas MmemobpaHa (npy Heo6XoanmMocTu), Ha-
py>xHasi 061ML0BKa, NpuKpenasemMas Ha OTHOCe OT CTPOUTE/IbHOr0 OCHOBaHUA ¢ 06pa3oBaHNEM BO3AYLLHOIO
3a3sopa.

3.1.2 noAgKOHCTpYyKUumMs HOC: MeTanimuecknini kapkac H®C. cocTosWMiA U3 KPOHLUTERHOB, YANUHUTENEN,
HanpasnAKLWMX, BCMOMOratenbHbIX Npoguneli n KpenexHblx N34enunii, KoTopblii BOCNpUHMAaET 1 nepejaeT Ha
cTpouTeNbHOE OCHOBaHME OMOPHble YCUAMS OT BCEeX Harpy3ok 1 BO3AelCcTBUiA, BOoCcnprHMMaemMbiX HOC.

3.1.3 BepTuKanbHas cuctema: MofKOHCTPYKLMA, BKIOYaOLWaa BepTUKaibHble HanpasnsioLmne, KpoH-
LUTENHbI, NPU HEOBXOANMMOCTU C YANMHUTENAMMU, U BCMOMOraTe/lbHble 31E€MEHThI.

3.1.4 BepTuKanbHO-ropMm3oHTanbHaa cuctema: MOAKOHCTPYKLUSA, NpeacTaBasfiolLas coboil nepe-
KPEeCTHbIi Kapkac U3 BEPTUKaNbHbIX U TOPU30HTaIbHbIX HaNpaBAsOLNX, KPOHLITENHOB, MPU HEOGXOANMOCTH
C YAMHUTENSIMUW, N BCNOMOraTe/lbHbIX 31€MEHTOB, B KOTOPOW rOpM30HTaNbHble HanpaBsowWme KpenaTca K
BEPTUKaNbHbIM, a BEPTUKaNbHbIE — KKPOHLUTENHaM.

3.1.5 ropusoHTanbHO-BepTUKanbHas cuctema: lMOAKOHCTPYKUUS, npefctaBisiowas coboii nepe-
KPECTHbIN Kapkac U3 BepTUKaNbHbIX Y TOPU30HTa/IbHbIX HanpaBiAOLWMX, KPOHLUTEHHOB, NPY HEO6XOAUMOCTH
C YAIVHUTENAMMW, N BCNOMOraTenbHbIX 31€MEHTOB, B KOTOPOW BepTUKaNbHble HanpaBnstolme KpensaTcsa Kro-
pPU30HTaNbHbIM. & FTOPU30HTalbHbIE — K KPOHLUTE/HaM.

3.1.6 ropusoHTanbHas cucrema: MNOAKOHCTPYKLUUSA, BKAHOYAOLLAA FrOPU3OHTaNbHble HanpasnsoLme,
KPOHLUTElVHbI, NPU HEOBXOAMMOCTU C YAAUHUTENAMMW, U BCNOMOrateNbHble 3N1eMEHThbI.

3.1.7 pama: MNnockas nnnm NpocTpaHCTBEHHas CTep)XHeBas cCUCTemMa, NPOCTPaHCTBEHHAA Heu3MmeHsie-
MOCTb KOTOPOW [OCTUraeTCcs XXeCTKNM COefjJuHeHNneM Mexay Co60i aneMeHTOB (HanpaBasowmx, yaonnHuTe-
NeN. KPOHWTEHOB) NN BBEAEHWEM B KOHCTPYKLUIO CUCTEMbI CBA3EN.

3.1.8 cTponTenbHoe ocHoBaHue: YacTb 3gaHna (MeTannmyeckue, >kene3obeToHHble WU KaMeHHble
3NeMeHTbl KapKaca, CTEHOBOE 3ano/HeHne U T. 4.). K KOTOPOi C MOMOLLbIO aHKEPOB KPensiTcs aNeMeHTbl Nogj-
KOHCTPYKLMW.

3.1.9 KpOHWTEWNH: dneMeHT Kapkaca H®C. (MKcMpyeMblii Ha CTPOUTENIbHOM OCHOBaHUM U MpefHa-
3HAYEHHbIA ANSA KPEenneHus K HEMY HanpasAsioMx, HENOCPEACTBEHHO MAN NPU NOMOLLY AOMOAHUTENbHbIX
3NEeMEeHTOB, NPeayCMOTPEHHbIX B NPOEKTHOWN fJOoKyMeHTauun Ha HOC.

3.1.10 Hecywnii KpoHWTeliH: KPOHLITEWH, BOCNPYHMMAIOLNIA U NepejatoLmii Ha CTPOUTENbHOE OCHO-
BaHWe Kak BepTUKa/bHble Harpy3Ku, Tak U TOPU30HTa/IbHbIE Harpy3Kn OT BETPOBbIX BO34ECTBUIA.

3.1.11 onOpHbI KPOHLWTEVH: KpoHLWTeliH, BOCNPUHUMAIOLW M 1 NepejatoLnii Ha CTpouTenbHOe OCHO-
BaHVe TONbKO FOPU30HTa/IbHbIE Harpy3Kn OT BETPOBbIX BO3AENCTBUIA.

3.1.12 yannHutenb: KOHCTPYKTUBHbI/ 31€MEHT, yCTaHaBNMBaEMbIA NPM HEOGXOANMOCTU MEXIY KPOH-
wTeiHaMn 1 HanpasnsOLWMMN, KOTOPbIA COBMECTHO C KPOHLUTEWHOM ob6ecneyvBaeT HeO6XOAMMbIN 3a30p
MeX[y HanpasiAoWNUMmN 1 CTPOUTENIbHBIM OCHOBAHWEM.

3.1.13 HanpaBasAtowWwasn: JIMHelHbl OCHOBHOW 31eMeHT NOAKOHCTPYKLUMn H®C. npegHa3HavyeHHbIl Ana
KpenneHusa aneMeHTOB Hapy>HON 061MLOBKM NN APYTUX 9N€MEHTOB MOAKOHCTPYKLUUN.

3.1.14 o6anuoBKa: 3alNTHO-LEKOPATUBHbI 3KPaH, BbIMOMHAIOLWNA apXUTEKTYPHbIE YHKLUN U 3aLum-
LAWK yTENANTENb N HECYLLME KOHCTPYKUUKN 34aHNs OT aTMOoC(epPHbIX BO3ECTBUIA.

3.1.15 ytennutenb: Tennon3onsuMOHHbI MaTepuan, npejHasHayvyeHHblli 4na apheKTnBHOM Tenno- n
3BYKOU3O0MALMMN 30aHUNA.

3.1.16 kpenexHblii ngenna: ObLiee HaMMeHOBaHWe U3Lenni, NPUMEHSeMbIX 4NA COeAUHEHUN ane-
MeHToB HPC mexay coboi.

3.1.17 aHkep: KpenexxHoe n3genve npoMbILINEHHOTO N3rOTOBNEHWSA, NpeAHa3HayeHHoe ANa KpenneHus
KOHCTPYKTUBHbIX 31€EMEHTOB K CTPOUTENNlbHOMY OCHOBAaHUIO.

3.1.18 xummnyeckunii aHkep: AHKep, B KOTOPOM nepejada ycunuii Ha CTpouTenbHoe OCHOBaHWe C aH-
KEepHOro CTePXXHSI OCyLLeCcTBAseTCs Yepes CNoil 3aTBepAeBLUErO B pe3ynbTaTe XMMUYecKol peakuun coctasa.
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3.1.19 BO3ayLWHbIVA 3a30p: Bo3gylHasa npocnoika mexagy yrennmtenemMm v BHyTPeHHel NOBepXHOCTbIO
o6nunuoskn HPC. ceoboaHas UMPKYNALMA B KOTOPO BO3JYyLIHbIX Macc obecrneymBaeT ycnoBus AN 0TBOjA
BNarv U3 yTenauTens u CTeH 1 COXpaHeHns onTUMasnbHOW Temnepartypbl BHYTPU 3[4aHus.

3.1.20 knAMMep: dneMeHT KOHCTpyKuun HPC. npegHasHayeHHbIl Ansa hukcaunm o6AnLOBKN U3 NANT-
HbIX MaTepunanos (KepamorpaHuT. HaTypaibHblil KAMEHb 1 T. M.).

MprumeyaHne — PasnMualoT KISMMEpPbI BAAVMOTO U CKPbITOTO TUMOB.

3.1.21 cana3ka: 3neMeHT KpenneHnsa o6MnL0BKN K BEPTUKANbHbIM HanNpasisioWwmM, UMEOLWUM WTngT
4NA HaBeCKn 06/MLO0BOYHbIX KaccerT.

3.1.22 arpada: 3nemeHT S-. U-06pa3Hoii nnn gpyroii hopmMbl, ycTaHaBaMBaeMblii Npy NoMoLLm Kpe-
NeXHbIX U34ennin Ha 061MLOBOYHOM 3NeMeHTe 1 NpefjHa3HavYeHHbIN AN CKPbITOro TOYEYHOro KpenneHmsa ob-
NLOBKN U3 HATypasbHOIo U UCKYCCTBEHHOIO KaMHA 1 APYrnxX matepuanos.

3.1.23 nnaHKa CKpPbITOro KpenneHnsa: ANeMeHT NS CKPbITOro KpenneHnsa o6anuoBKy N3 HatypanbHOro
M UCKYCCTBEHHOIO KaMHs U ApYrux Mmarepnanos no Bcel ANMHE eauHULbI 06ANLOBKU.

3.2 B HacTofllwem cTtaHfjapTe NPUMEHEHbI crefylouine 0603HaveHns:

A — nnowafb cevyeHus:

B— G/MONMEHT,

D — pasmep yTonuieHus;

E — mogynb ynpyroctu:

/X 1y — MOMEHTbI MHEPLUUN CevyeHnst 6PYTTO OTHOCUTENbHO OCeli X — X MY — Y COOTBETCTBEHHO;

xn: — TO e CeyeHus HeTTo;

— ceKTopuanbHblii MOMEHT MHEPLUN CeYEHUS;
— CEeKTOpWa/bHbIii MOMEHT MHEPLUN CEYEHUS HETTO;

Mx. My — MOMEHTbl OTHOCUTENbHO OCe X — X Ny — Y COOTBETCTBEHHO;

N — HopmanbHas cuna:

P — cocpepfoToyeHHas Harpyska Ha 3MeMeHT;

0 — nonepeyHas cuna, cuna casura;

R — pacuyeTHOe conpoTuBneHne antoMUHUA PacCTSXKEHUIO, CXKATUIo, N3rnoby;

Rs— pacuyeTHOe conpoTMBAeHNE aNtOMUHUA CLABUTY;

Ry — pacueTHOe conpoTuBieHne CTann pacTsHKeHNo, CXaTtuio, n3rnby no npegeny TekyyecTu;

S — craTM4ecKuii MOMEHT CABUraeMoi YacTu ceyeHnss 6pyTTo OTHOCUTENbHO HENTpanbHOW ocu,

Wx. Wy — MOMEHTbI CONPOTUBAEHNSA CEYEHUSA BPYTTO OTHOCUTENBHO OCEA X — X MUY — Y COOTBETCTBEHHO;

WX\ Wyn— MOMEHTbI CONPOTUBNEHNSI CEYEHUSI HETTO OTHOCUTENBHO OCEN X — X MY — Y Ixui UeiC ineHHn,
B — 3KCLEHTPUCUTET CU/b;
h — BbicoTa:
1— panunHa, upojiei, pacclwHHMKe,
q— pacnpejeneHHas Harpy3ka Ha 3/1eMeHT;
t— TonwuHa;
th — loAWKWHA WeHKN,
Yc— KO3(hhUUMEHT ycnoBus paboTbl;
Y1— koadhduumeHT HageXXHOCTU MO OTBETCTBEHHOCTY;
N— kKoahuuMeHT BANAHUA (POPMbI CEHEHUS;
T. — ycnoBHas rmbkKocTb;
X, — ycnoBHas rmbkocTb cBeca Mnosca;
~N — ycnoBHas rM6KOCTb CBECOB C yToANleHnem (bynb60ii):
— YCNOBHas rMBKOCTb CTEHKM;
p — KoahuumeHT nonepeyHoii gechopmaumn (MyaccoHa);
0X; &y — HOpMasbHble HanpsXXeHus, napannefbHble OCAM X — X MY — Y COOTBETCTBEHHO;
allC— mecTHble HanpsXXeHus;
T— Kacarte/bHble Hanps>XeHus;
P— KO3IPPULMEHT YCTONUMBOCTM NPU LEHTPANTBHOM CXXatuu,
&c — KO3(h(ULMEHT YyCTORYMBOCTU NPU CXATUN C U3TMGOM;
Yexy— Ko3athpuLMeHT yCTOMYMBOCTU NPU CXKATUM C U3TMBOM B fiBYX MNOCKOCTSX;
OK— ceKTopuanbHasi KoopauHarta.
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4 Knaccugmnkaumsi NOAKOHCTPYKLUUIA HaBECHOM BEHTUAMPYEeMOWN thacagHol
cucTembl

4.1 Mo maTepuany npocunein NOAKOHCTPYKLUIA cUCTEMbI NOPa3AenstoT:

- Ha U3roTOB/IEHHbIE U3 aIIOMUHNEBLIX CNNaBOB;

- N3roTOB/IEHHble U3 TOHKO/NMCTOBOWN XONOAHOKATaHOM OLMHKOBAHHOW yrnepoAnCcToi ctanu;
- W3roTOB/IeHHbIE U3 TOHKO/NMCTOBOW KOPPO3MOHHO-CTOWKOI cTanu;

- KOMOGWHMPOBAaHHbIE CUCTEMbI, B KOTOPbIX UCMO/b3YIOTCA HECKO/NLKO BUOB MaTepuanos.
4.2 T10 KOHCTPYKTUBHbLIM OCOGEHHOCTSIM CUCTEMbI NOAPAa34ensioT:

- Ha BepTuKa/bHble,;

- BEPTUKa/IbHO-TOPU3OHTa/IbHbIE:!

- TOPU3OHTa/IbHO-BEPTUKASbHBIE;

- TOPU3OHTa/IbHbIE.

5 YpoBeHb OTBETCTBEHHOCTU KOHCTPYKLNIA

5.1 YpoBeHb OTBETCTBEHHOCTM HDC B LENOM U ee Hecylieil NOAKOHCTPYKUUN HasHayakT B COOTBET-
cTBUM ¢ TpeboBaHmamn FTOCT 27751, npu 3TOM AonycKaeTcs pasnuyue ypoBHA OTBETCTBEHHOCTWU MOLKOH-
CTPYKUUM U 3[aHNA B LLENoM.

5.2 3HaveHusa KoahPpurLmeHTa HafeXXHOCTN MO OTBETCTBEHHOCTU AN Hecyluel NOAKOHCTPYKLMKM cnegy-
eT NpUHMMAaTh He HKe yn = 1 4nA BCex NOAKOHCTPYKUUA 1 He HuKe yn = 1,2 AnA y4acTKOB, PacnoNoXeHHbIX
Ha BbicoTe 6onee 100 m.

6 O6LKe TpeboBaHUsA

6.1 Martepmanbl HECYLWNX NOAKOHCTPYKUMA HOC 1 MUHUMANbHbIE TONWMHBI UX HECYLLMX N BCNOMOra-
TeNlbHbIX 3N1eMeHTOB criegyeT npuHumMmatb no FOCT P 58154.

6.2 MNpu HaAM4Mn oBaNbHbIX OTBEPCTUIA 06513aTeNbHO NCNONb30BaHNe JOMONHUTENbHON MeTanInyecKo
Lwaribbl.

6.3 Mpu BbIGOpPE Mapku cTanu cneayeTt pyKOBOACTBOBATbLCA nonoxxeHmsamun CM 16.13330 nFTOCT 5632.
Mpu aTOM 3a pacyeTHylO0 Temnepartypy B paiioHe CTpouTenbCcTBa cnefyeT NpuvHMMaTb TemnepaTypy HapyX-
HOro Bo3ayxa Hanbonee XoNoAHbIX CYTOK obecneyeHHOCTbIO 0.98. onpegeneHHyto cornacHo CM 131.13330.

6.4 MNpeccoBaHHble NPOMUIN N3 aTIOMUHNEBLIX CMNABOB, NPUMEHAEMbIE B KOHCTPYKUWUWN, JOMKHbI OT-
Beyartb TpebosaHmam FOCT 22233.

6.5 PacuyeTHOe COMPOTUBNEHME KOHCTPYKUWIA K3 THYTbIX Npoduneii cnegyet onpefensaTb COrnacHo
Cn 260.1325800.

6.6 PacuyeTHoe CONpOTUB/IEHNE &IOMUHUEBLIX CMNIaBOB clefyeT onpefensTs B COOTBETCTBUM C Tpe-
60BaHusAMuM Cl 128.13330 1 NpuMHMMAaTb paBHbIM MEHbLUEMY M3 3HAaYeHWli pacyeTHOro COMpPOTUBAEHUS MO
YCNOBHOMY npegeny Tekyvyectn Ry 1 pacyeTHOro conpoTuBAEHUSA NO BPEMEHHOMY conpoTueneHunto Ru, nony-
YEHHbIX C ncnonb3oBaHnem npueefeHHbIX B CM 128.13330 Koa(h(MLUMEHTOB HALEXXHOCTM N0 MaTtepuany.

6.7 BepTuKanbHble 1 ropu3oHTa/bHble NpefenbHble NPorMbbl HanpaBAAKOWMX Ha3HaYarTCA NPOEKTU-
poBLMKOM HPC no cornacoBaHUIO C 3aKa3uMKoM, UCXOAA U3 KOHCTPYKTMBHbLIX U 3CTETUYECKUX TpeboBaHwuii,
HO He 6onee 3HaYeHWiA, NpMBeAEHHbIX B NyHKTe 15.2.3 CM 20.13330.2016.

7 Harpyskn n Bo3AeNCcTBUS, IENCTBYIOLNE HA HABECHYO BEHTUNMPYEMYIO
thacagHyto cuctemy

7.1 PacueT aneMeHTOB (hacagHbliX CUCTEM U UX KPENNEHWU BbINONHAETCA Ha BO3JeliCTBME NOCTOAHHbIX,
BPEMEHHbIX 1 0CObbIX Harpy3ok. MNpu pacyete Bcex aneMmeHToB HPC cH60p Harpy3oK OCyLLLeCTBAAETCA Mo rpy-
30BbIM NAoOLWajAaM.

7.2 B KayecTBe NOCTOAHHbIX NPUHUMAOT Harpy3ku OT COGCTBEHHOrO Beca 3N1eMeHTOB NOAKOHCTPYKLNN
H®C n oT matepnana o6nnMLoBKU. HopMaTnBHbIE 3HAYEHUSA NOCTOSAHHbBIX HArpy30K ONpefenstoT No TexHnye-
CKOIl JOKyMeHTauumn npegnpuatnii-u3arotosmutenei.

PacuyeTHble 3HaYeHWs MOCTOAHHbLIX HAarpy3oK OT Beca 3N1eMeHTOB NOAKOHCTPYKUMM N O6ANLLOBKN NONy-
4yalT C UCnonb3oBaHnem KoadhduuneHTa HafeXHOCTM No Harpyske y, B cootBetcTBun ¢ CIM 20.13330. Ans
Hanbonee pacnpocTpaHeHHbIX MaTteprManoB 061MLOBKM KO3(h(UUNEHT y, npuBejeH B Tabanue 1.
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Ta6nuya 1
3nemeHTbl U Mateprabl T

1 KacceTbl U3 KOMMO3UTHLIX MaTepuanos, (hU6poLEeMeHT-

Hble NANTbI, XPU30TUNLEMEHTHbIE INCTbI U MANTbI 12
2 HatypanbHbIii N NCKYCCTBEHHbIVi KaMeHb, KIMHKepHas 11
nmuTKa :

3 MycTtoTenas o6bemMHaa Kepamvka 1,3
4 MeTtannmyeckume Kaccetbl 1.05
5 MeTannmyeckue (ctanbHble U aNtOMUHUEBLIE) 3N1EeMEeH- 1.05

Thl NOAKOHCTPYKLMN

7.3 B KauecTBe BpeMeHHbIX Harpy3ok cnegyeT NpUHMMaTh:

- BETPOBbIe Harpys3Kku;

- rofionefHble Harpy3ku, He3aBMCMMO OT BbICOTbI 3[aHuUS;

- Harpysku ot obopyfoBaHuUs, eciv no ycnoBusiM 3afaHus Ha NPOeKTMpoBaHMe OHU MOryT nepejaBaTb-
CSl Ha 3NeMeHTbl HecyLl el NoAKOHCTPYKUnun HPC.

- CHeroBble Harpysku, ecim oco6eHHOCTU KOHdurypaumm obnnuoBKu AenatoT BO3MOXHbIM CKOMNNeHne
CHera Ha ee y4yacTKax;

- ycunusa oT TemMnepaTypHbIX BO3AEACTBUIA NPU UX HANUYUW;

- NpoyYne Harpyskv npu nx Hanu4umm.

7.4 B KayecTBe 0COObIX YUMTbIBAIOT CEiCMMYECKME HarPy3Kn Mpu UX Hannyunm.

7.5 3HayeHne CHeroBoOl Harpysku onpegenstoT B cooTBeTcTBMM ¢ CM 20.13330. 3HayeHne rononefHom
Harpysku Ha 06/11MLO0BKY onpegensitoT no gopmyne (12.2) CN 20.13330.2016.

7.6 MNpu pacyeTe Bcex anemMeHToB HOC 1 nx KpenneHuii cnegyet onpeaennTb 3HA4YEHUSA OCHOBHOM 1 Nu-
KOBO/ BETPOBbIX Harpy3oK 1 NMpOBeCTU pacyeT Ha 60/bLUYI0 U3 HUX. TakXke cnefyeT y4yuTblBaTb MOBbILLEHHbIE
3Ha4YeHMsa NUKOBOW BETPOBON Harpy3ku Ha yrnoBbIX yyacTkax 3faHuii B cootseTcTBun ¢ CM 20.13330.

7.7 B coyeTaHusa, BKIOYalwLWMe OJHOBPEMEHHO TrONIONEfHYIO W BETPOBYK Harpysku, cnepyet
BK/lOYaTb OCHOBHYIO BETPOBYIO Harpy3Ky, CHVWXXEHHYHO B COOTBETCTBUM C TpebosBaHuaMW pasgena 12
CMn 20.13330.2016.

7.8 OnA COOpY>XEHU MNOBbILEHHOrO YPOBHSA OTBETCTBEHHOCTU, yKa3aHHbIX B [1], ctatba 48.1. yacTtb 2
Ui npumeyaHnn 2 K nyHkry 11.1.7 CIM 20.13330.2016. a Takke BO BCeX cly4vasX, He MNpefyCMOTPEHHbIX
pasgenom B.1 npunoxeHus B CM 20.13330.2016. aspofnHamMmunyeckne KoahuumneHTsl cnegyeT onpeaenatb
Ha OCHOBaHWW MPOJYBKM MakeTa 3JaHusa B aspofjumHamuyeckol Tpybe nnbo no pesynbratam maremaruye-
CKOro MojenmpoBaHnsa B BEPUMULNPOBAHHbLIX TULEH3NOHHbBIX NPOrPaMMHbIX KOMMIEKcax B COOTBETCTBUM C
Cn 20.13330 n rOCT P 56728.

7.9 3HayeHNss HOPMAaTMBHbIX Harpy3oK OT 060pyAoBaHUA NPUHUMAOT NO (haKTUHeCKUM AaHHbIM. Pac-
YeTHble 3HA4YeHUsA MONyyaroT, UCMNONb3ysA COOTBETCTBYHOLIME KOI(PMULMEHTbI HAAEXHOCTM NO Harpyske no
Cn 20.13330.

7.10 MNpwn hopMupoBaHMmM coueTaHmnii Harpy3ok cnegyet pykosoacteoBartbcs CM 20.13330 u ncnonb3o-
BaTb COOTBETCTBYHOLMNE KOIPPULNEHTbI COHETAHWIA.

7.11 MNpy HEOGXOAMMOCTM yyeTa CeNCMMUYECKUX HArpy3oK uUx cnegyeT onpeaenstb no CM 14.13330 no
pesynbtatamMm COBMECTHOrO pacyeTa OCHOBHOMo 3gaHusa n H®C B cneynann3vMpoBaHHOM MNPOrpaMMHOM KOM-
nnekce. Bo3aMOXKHO NoATBEpXKAEHME HecyLel CNoCOBHOCTU NOAKOHCTPYKLUMM NPU CEACMUYECKUX BO34ENCTBU-
AX NyTemM NpoBefeHUs UCNbITaHU HaTypHbIX hparmeHToB H®C c 06/MUOBKOIM B akkpeauToBaHHOM nabopa-
Topun.

7.12 TemnepatypHble Bo3feicTBma Ha H®C yunTbiBalOT B COOTBETCTBUN C TpeboBaHmamu CM 20.13330
n Cn 131.13330.

Mpwn npoektuposaHun HO®C cnepyeT npegycmMarpmBaTb KOHCTPYKTUBHbIE MepPbI, UCK/OYaloLmne cTecHe-
HWe TeMnepaTypHbIX jeopMaLmnii.
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8 PacueTHble CXeMbl, C60p Harpy3oK v onpefeneHve yCUunuin B anemMmeHTax

8.1 B 3aBMCMMOCTM OT (haKTUYECKNX YCNOBUI KPENNEHUs Npu pacyeTe BepTUKanbHONM HanpasnstoLel
cnepyeT MPUHMMAaTb pacyeTHYl cXxeMy B BUAe OAHOMPONETHOW MM MHOFOMpONeTHoN 6anku. BO3MOXXHO Ha-
nnmune B CXemMe OAHON UNn ABYX KOHCONeW.

Bce cTbikn npodunein HanpaBnawLWmMX No JAMHE cneayeT paccMmaTtpvBaTbh Kak WapHUpHble coepgu-
HeHuA.

B pacueTHOli cxemMe B MecTax KpenneHus K HeCyLMM KPOHLUTEMHaM NPUHUMAOTCA LapHUPHO-HeNoa-
BV>KHbIE€ ONOPbI, & K ONOPHbIM KPOHLUTENHAM — LUAPHUPHO-NOABUXKHbIE.

8.2 B cnyyasx, Korga KOHCTPYKUMA CTblKa Hanpasnsiowei ¢ KpoHWTeRHOM (YAnnHUuTenem) ncknrovaet
LIapHUPHYIO paboTy y3na, Kapkac NoAKOHCTPYKUun HPC moxeT 6bITb paccunTaH Kak cuctema pam. cocTos-
LWMX M3 HaNpPaBnAoLWMX, KPOHLUTEMHOB 1 yannHutene (Mpym nx Hanmuynm) u UMeroLwmx YacTu4HO UAM MONHO-
CTbIO 3alleMneHHble y3abl. B 3TOM cnyyae pacyet cnegyeT NpoOBOAMTL B CEPTURULMPOBAHHOM NPOrpaMMHOM
KOMIeKce.

8.3 Harpy3ku oT CO6CTBEHHOrO Beca Hanpas/sloL e, a TaKke Harpy3ky oT Beca 06/1L0BKM 1 BETPOBbIE
cnefyeT paccmMarpuBaTbh Kak paBHOMEPHO pacnpefeneHHble.

B ropv3oHTanbHo-BepTUKaNbHbIX CUCTEMAX B MeCTax KpenieHns BepTUKaNbHbIX HanpasnAoLWmnX K ropu-
30HTa/lbHbIM Harpy3Ky OT HUX NMPUHUMAIOT B BUAE COCPEfOTOUYEHHbIX CUN.

Mpn KOHCTPYMPOBaAHUN TaKol CUCTEMbI NS MUHUMU3AUUN KPYHEHUS U UCKNIOYEHNS BANAHUS BMMOMEH-
Ta cnefgyert pacnonaraTb KpenineHus 3aneMeHTOB 06UL0BKN U BEPTUKANbHBIX HANPaBnsaoLWmMx MakcumManbHo
6/13K0 K onopam.

8.4 Ycunusa B HanpasisloLWwmx, padboTarowmx No MHOronNponeTHol cxeme, cnefyeT onpefensitb Kak gns
Hepas3pe3HblX 6anoK. YKasaHusa no onpejeneHunto ycunuii B MHOronponeTHbIX 6ankax npu pasnuyHoMm yucne
NponeToB U AN pa3HbIX Clyvyaes 3arpy>eHusa npusefeHbl B [2].

8.5 MNpu pacuyeTte HanpaBAAOLWMNX, UMERLNX 601ee OAHOT0 HECYLLLEro KPOHLUTENHA, cnefyeT yuntbiBatb
B pacuyeTte ycunus, BO3HMKalOLLME B CTEPXKHE HanpaBfsloLlen 0T TemnepaTypHbIX BO34elCTBUIA. TN ycunmsa
[loNycKaeTcs He yuuTbiBaTb B Cay4vasaX, KOrfa NpojonbHble nepemMelleHns B HanpasnstoLwen, Bbl3BaHHblE
TemMnepaTypHbIMU BO3[4eNCTBUAMU, KOMMNEHCUPYIOTCS CMSATUEM NPOKNAA0K NOA NATaMU KPOHLUTEWHOB, He npe-
Bbllwaowmm 10 % oT nepBOHaYaNbHOWN TONWMHBI NPOKNAAKMN.

8.5.1 Mpun onpegeneHun TemneparypHbiX BO34eACTBUIA Ha NOAKOHCTPYKuun H®C ux cnegyet paccma-
TpUBaTh KaK 3allMlleHHble OT BO3JEeNCTBUSA COMHEYHOW pajuauun KOHCTPYKUMW HeoTannuBaeMmbiX 3[aHui,
ONA KOTOPbIX HOPMATUBHbIE 3HAYEHUS CPefHUX TemMnepaTtyp Mo CeYeHWo 3eMeHTa B Ternnoe U XOonofHoe
Bpems roga twu tc paBHbl CpefHUM CYyTOUYHbIM TeMMnepaTypbl HApPY>XHOro BO3jyXa B TeNnoe 1 Xono4Hoe BpeMs
rofa tew n tec cooTBeTCTBEHHO.

'c ='Cc='nun+ 0.5A; 1)

= 2

rae A,. AVIl— cpefH/e cyToYHble amMNAUTyAbl TeMnepatypbl BO3fyxa Hanbonee XonofHoOro n Hambonee Te-
nnoro Mecsiia CoOoTBETCTBEHHO, NPUHUMaemsble no Tabnamuam 3.1 n 4.1 CN 131.13330.2012.
HauyanbHytlo Temnepatypy, COOTBETCTBYIOLLYIO 3aMbIKaHNIO KOHCTPYKLMM WX €e YacTu B 3aKOHYEHHYH
cuctemy, B Tennoe fow n xwrogHne 0c Bpems roga cnegyet npuUHMMaTth No (akTMYecKUM JaHHbIM WU Bbl-
4YncnaTb No hopmynam:

W =0.8"].+ 0,2f; (3)
t0c = 0,2<yu, + 0,8r,, (4)
rae — MHOrONEeTHME CpefjHMe MecsAYHble TemMnepaTtypbl BO3jyxa B SsHBape v utone, npuHuMaemblie gns

Haf3eMHOI YacTu coopykeHuii no Tabnuue 5.1 CM 131.13330.2012.



FOCT P 58883— 2020

PacueTHble 3HaYeHUs U3MeHeHUli cpefHUX TeMnepaTtyp Mo CEYEHUIO 3NeMeHTa B Tennoe Art. u xonua-
Hoe [Itc Bpemsi roga COOTBETCTBEHHO BbIUMC/AIOT NO hopmynam:

Alw ~ (K* ~ {ocYu: (5)

rae /= 1,1 — Koa(hhMUMEHT HaLeXHOCTU NO Harpy3ke Ana TemnepaTypHbIX KIMMaTUYeCKNX BO3eNCTBUIA.
8.5.2 TemnepaTypHOe yA/IMHEHNE Hanpasastoweli A BbIYMCASAIOT No hopmyne

A=u M L, @

rae t— 6onbwee v3 3HaveHwin 4N u At
L — AanuHa yyacTka HanpaBnsitoLLeit, [N KOTOPOro onpefjensercs yannHeHue (CM. pUCYHOK 1).

PucyHok 1— TemnepatypHble gechopmaumm Hanpasnstowein HeC

8.5.3 MNepemelyeHne NATbl KPOHLUTEHA Npy CMATUW NOJ BO3AENCTBUEM YANMHEHMNA HanpaBastoLiein Ac
BbIYMCNAOT N0 hopmyne
<.5b
c S. 'D' 8)
h
rae b — BbicOTa KPOHLUTENHA,;
h — BbINeT KpoHWTElHA (CM. PUCYHOK 2).
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PucyHok 2 — Cxema fedopmMaLnmmn Npoknagku nog natoli KpoHLTenHa

8.5.4 HanpshkeHue B CTep)KHe Hanpassioleil oT TeMnepaTtypHbIX BO3AeNCTBUI O, BLIYNCASIOT N0 (hop-
Myne

o(=£ a A( 9)
Ycunume B CTEPXKHE HanpaBfstowWwen oT TemnepaTypHbix Bo3aeincTBuii Nt BbluMCAAOT No hopmyne
N,*at A. (t0)

rae A — nnouwiajb CevYeHns HanpasnsloLei.

8.6 OTaenbHbIM TemnepaTtypHbiM 6/10KOM MOXET cumntaTbCs y4actok HPC, anemMeHTbl NOAKOHCTPYKLNM
KOTOPOrO MOMHOCTbLIO OTAENEHbI OT 31€EMEHTOB COCEHUX YHaCTKOB MO0 COoeuHEHbI C HUMU BCTaBKOW, ob6e-
cneunBarolleii cB060HOEe MepeMelleHe KOHLIOB 3/1eMEHTOB B NPOJOAbHOM HanpaBaeHun. 3HayeHne CBO-
604HOr0 NepemMeLLeHnst JO/MKHO BbiTb HE MeHee CyMMbl TeMnepaTypHbIX NepemelleHnii KOHLOB coeanHse-
MbIX 3/1EMEHTOB.

8.7 B KauyecTBe Cu/, BO3AENCTBYIOLWNX HA KPOHLWITEVHbI U YAAVHUTENN, cnefyeT NPUHMMATb OMOpHbIEe
yCUANA HanpaBsnsiowell B MecTe KpenneHns K KPOHLUTENHY.

9 PacueT HanpaBnaroLWwmx

9.1 Mpn pacuyete NOAKOHCTPYKLUMM HOC Ha NPOYHOCTb U YCTOMUYMBOCTb AOMKHbI OblTb OTAENLHO pac-
CMOTPEHbI 3N1E€MEHTbI, YCN0BUA paboTbl KOTOPbIX OTINYAIOTCA OT PSAAOBbLIX:

- pacnofioXXeHHble B YrNOBbIX 30HaX;

- paboTaroLne KOHCONbHO;

- UMeloLmMe yBEeNIMYEHHYIO rpy30BYIo nioLab:

- UMeloLme yBeNMyYeHHbIn nponer;

- UMeloLlme HecTaHJapTHOe 3aKpen/aeHne K OCHOBaHUIO.

Haunbonee pacnpocTpaHeHHble TUMbl CevYeHuli HanpassaLWnX NpuBejeHbl Ha pucyHke 3. [lonyckaeTcs
MCMONb30BaTb CeYEeHUS, OTINYHbIE OT NPUBEAEHHbIX.

Hanpasnstolmne 3aMKHYTOro cevyeHuss paccumTbiBatoT 6e3 yyeta 6MMOMeEHTa.

PacueTt HanpasnaoLWmx He3aMKHYTOro Ce4eHNs C yHeTOM 6UMMOMEHTa BbINONHAOT TONbKO B ClefyHoLnX
cnyyasnx:

- AN TOPU3OHTaNbHbIX HaMpaBAAOLWNX, KpOMe cnyyaes, Korja Hanpasastollas npukpenneHa Heno-
CPeACTBEHHO K CTPOUTENIbHOMY OCHOBaHUIO IN60 KOrja TOUKWU nepejayn Ha HanpasBAstoLLy0 BePTUKaNbHOM
Harpy3ku coBnajatoT C ToUKammn ee 3aKpenneHns K KpoHLUTenHaMm;

- BepPTUKa/bHbIX HANpPaBAsAoLWMX, UMEIOLLMX BbIPaKEHO HECUMMETPUYHOE CeYEHNE OTHOCUTENIbHO NNOo-
CKOCTU 13rnéa n npu 3TOM 3arpy>keHHbIX WU OMnepTbiX C IKCLEHTPUCMTETOM, MPU 3TOM [JONycKaeTcs He yuu-
TbiBaTb 3KCLEHTPUCUTET B Clyyasx, Korga ero 3HadyeHve cocrasnsieT meHee 1.5 % pasmepa ceyeHus B Ha-
npasneHnn aKCLueHTpucuTeTa.

8
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CeKTopuanbHble XxapaKTepucTnku npoduneri, HeO6XoaNMbIE NS pacyeTa c yHeTOM GUMOMEHTA, cneay-
eT yKasblBaTb B Katanorax npoussogurtenei cuctem HPC. Mpu oTCYyTCTBUM TaKUX CBEAEHMWI CEKTOpUabHble
XapaKTepUCTUKN CeYeHUs OnpefensatoT pacyeToM B CepTUdMUMPOBAHHbBIX MPOrpamMMHbIX KOMMAAeKcax wum
py4YHbIM pacyeTom. Mpumep onpegeneHnsa CeKTopuabHbIX XapaKTepUCTUK CevYeHus npueefeH B Npunoxe-
HUN A.

: t

NMpumeyaHue — CTpenkamu NpUMepHO 0603HaYEHbI MECTA NPUIOXKEHUSI FTOPU3OHTANbHOM Harpy3Ku.

a— cnaowHoe. 6 — M3 MHOTONYCTOTHOrO NPOUASA: B — TFHYTOE C 3N1eMeHTaMu ABONHOMN TOAWMHBI; T — [1-06pa3HOC 3aMKHYyTOe;
A — M-06pasHoe He3aMKHYTOe; € — 3aMKHyTOe, XX — THYTblii wuBennep ¢ otrn6ammu

PucyHok 3 — Haw6onee pacnpocTpaHeHHble TUMbl CeYeHUii HanpaBsoLLMX

9.2 PacuyeT HanpaB/ALWNX, N3TOTOBJIEHHbBIX U3 allOMUHNEBBLIX NMPECCOBaHHbIX I'IpOdJVIﬂeVI

9.2.1 PacueT Ha NPOYHOCTb M YCTOWYMBOCTb HanNpaBfSHOWMNX N3 aNlOMUHWEBBLIX CMNIaBOB NPOBOASAT B
CoOTBeTCTBUM C nonoxeHnamu CM 128.13330 n HacToswero ctaHjapra. Mpumep pacyeta pacTaHYTO-U3ru-
6aeMoil HanpaBfsAwoLWen Npu 4ENCTBUN COBCTBEHHOrO Beca, BETPOBbIX U ronofefAHbIX Harpy3oK npusefeH B
npuno>xeHuu b.

9.2.2 CnepyeT NpoBepsiTb HA NPOYHOCTb KakK OMOPHOE, TaK 1 NPONETHOE CeYEHUS HanpaBAoLLEA.

9.2.3 BepTukanbHble Hanpasnswolwme cnefyet paccuntbiBaTb Kak pacTAHYTO-u3rnb6aemble aneMeHThbl.
Mpy HaAMuMM B KOHCTPYKLUM y4YacTKOB HanpasislowWwmx, paboTatolmx Ha cxxartne ¢ n3arnbom, nx paccymtbiBaroT
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no CMN 128.13330 4N BHELEHTPEHHO CXaTbIX 3M€MeHTOB. lpu 3TOM NPOYHOCTb HanpaBfsloLWen cnegyet
npoBepaTb NO YCNOBUSAM.

M*x LB W
SL+ILLt (11
no» ~nn Ayn
Qs -51. (12)

MpuMep onpefeneHns CEKTOPUaNbHbIX XapaKTepPUCTUK CEUYEHNS U laHHbIe NS BbIYNCIEHUS BUMOMEH-
Ta 418 HEKOTOPbIX PacyeTHbIX ClyvyaeB NpUBELEHbI B NMPUNOXeEHUsX A 1 B.

9.2.4 TopM30oHTaNbHbIE HanpaBsoLMe cnedyeT NPOBEPSiTb HA MPOYHOCTb KakK 31eMEHTbI, n3rnbaemMble
B ABYX MNOCKOCTSIX, C yYeTOM G6MMOMEHTA Mo hopmyne

M M B-<ok
y+. X, ,
1*oR /(c w c

51. (13)

[JonyckaeTtcsa B 3anac NPOYHOCTV MPUHUMATb 3HAYEHWs GMMOMEHTOB B MHOFOMPO/ETHbIX Hanpas/sito-
LWMX NO AAHHBIM MPUNOXKEHUS B KaKk 4151 OAHONPONETHbIX 6aOoK.

9.2.5 1nA cTEHOK HaNpaBnAKLWUX NPy OAHOBPEMEHHOM AECTBUM MOMEHTA W NMONEPEYHOM CUNbI JOMXK-
Hbl O6bITb BbIMOHEHbI YCNOBUS:

(14)
-2-51. (15)
Ye
yy o o
rge o, n — HOpMasibHOe HarnpsbkeHne B CPEefUHHOW MNIOCKOCTU CTEeHKW, napannefnbHoe Mpofo/bHOW
ocu HanpasnsitoLe;
M. x
oy 1 — e TO Xe. NepneHANKyNspHoe K MNpojobHON ocu HanpasnsawoLweli, B ToMm yncne aloc onpege-
- nsaemoe no Cr 128.13330 1 CMN 16.13330 npu HaAMuyMm MeCTHbIX Harpy3oK oT obopygoBa-
HWS. OCBELLLEeHNS 1 T. N.
TX =— — Kacate/bHOe HanpsbkKeHue B CTEHKe.
y Wur

Hanpsi>keHus ax n ay. npyHumaemsle no ycnosuto (14) co ceonmu 3Hakamu, a Takke TX/ cnefyet onpe-
[enAaTb B OAHOW M TOI XKe TOUKe CTEHKW HanpaBAstoLLei.

B HanpaBnsowWmx, paccuntbiBaeMbIiX No yCn0BUIO (13). 3Ha4YeHUs Hanps>keHuii B CTeHKe 6anku JOMKHbI
6bITb NMPOBEpPeHbI N0 ycnosuto (14) B ABYX rMaBHbIX MJIOCKOCTAX 1U3rnba.

9.2.6 B cny4yasx, KOrfja B MOfKe pacTsHYTO-Marnbaemoi HanpasnsoLein noj Bo3geincTBueM BETPOBbIX
Harpy3oK BO3HMKalOT CXXUMaltoLme HanpshkeHus, cnejyet NpoBepsiTb MECTHYIO YCTONUYMBOCTb MONOK U CTEHOK
TaKoW HanpasnsloLen Kak 4na n3rnéaemoro anemMeHTa.

9.2.7 MecTHas yCcTOM4YMBOCTb CXKaTbIX NONOK BEPTUKANbHBIX HAMPAaBAAIOWMX U3 aNtOMUHNEBbLIX MPEeCcCOoBaH-
HbIX Npotuneil cunTaeTca obecneyeHHol, ecnm ycnoBHasa ruékocts ceeca nonkn T.f _ (boflt)*R IE He npesbl-
LWaeT 3HayYeHW, yKasaHHbIX B Tabnunue 2 B 3aBUCMMOCTN OT YCNOBHOWN rMBKOCTM CTep>kHA | n TMna ceve-
HWii (pacuyeTHblli cBec nonku bBf cnegyeT npuHumaTth B COOTBETCTBMM € NyHKTOM 7.5.13 CIM 128.13330.2016;
t— TonwwuHa ceeca). MNpu 3TOM NONKN CEYEHUIA TUNOB, NPUBEAEHHBIX HA pUCYHKax 3e. fi, cnefyeT paccMaTpuBaTh Kak
MoNKW LWBennepa, a noikn aNeMeHTOB 3aMKHYTOro CeYeHust, MPMBEAEHHOro Ha pUCyHKe 3e. KaK Nonku syTaspa.

B cnyyae HefoHanpsbKeHWst anemMeHTa Hanbonblwine 3HadeHnss \  u3 Tabnuubl 2 cnefyeTt yBenmumnBatb

pas. Ho He 6onee yem B 1.5 pa3a, Npy 3TOM 3Ha4YeHns X, HEO6XOAMMO NpuHUMaThL He 6onee 1,3 (hr —
MeHblLUee U3 3HayeHuin Ly, de, ipexy, ©op. UCNOoNb30BaHHOE MpU MPOBEPKe YCTONYMBOCTU CXATo-M3rnéaemoro
aNemMeHTa, AN pPacTAHYTO-M3rnbaemMbix 3NeMEHTOB r = 1; a W [ANA CKAaTo-M3rnbaeMbixX CTEPXKHEN N Mak-

cMManbHOe CXKumarolllee HanpsbkeHue B Mofke ANA PacTaHyTo-u3rmbaemMbix CTEpXHel, C — KO3(PhULNEHT,
BbluMcnsemMblii no popmyne (33) CM 128.13330.2016).
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Tabnuya 2

Han6onbwue 3HamMeHus a, npu 3Ha4vyeHnax ndOBHOﬁ

XapaKTepucTuka nonku (NOSICHOro nncra) TMGKOCTN CTePXKHA

N cevyeHUAa anemMmeHTa

XS1 Ar5
HeokalimneHHas nonka gsytaBpa v TaBpa 0.8
HeokaliMmneHHas 661bluas nofka HepaBHOMONOYHOIO 15 0.8
yroska, CTeHKa TaBpa v nonka wsennepa
HeokaliMmneHHas nonka paBHOMONOYHbIX YrONKOB " 0.7
A»507

NMpumeuvaHne — Tpu BblYUCAEHUN X, NPOMEXYTOYHbIE 3HAYEHWNS N1 ONPeAeNnsatoT IMHENHON nHTepnonsaymen
Mexxay 3HadeHnamu npu X =1um X =5.

9.2.8 Mpwn ycuneHun cBo6OAHbBIX CBECOB YTONWEHUAMW Hanbonbllee AONyCTMMOE 3HavyeHne rmoKocTu

cBoca Xn * (b,n/t)</RiE [rge bell — pacueTHas LIMpUHA CBeca MOSICHbIX IMCTOB WK Munok, namepsiemas
OT LEHTpa YTONWEHNS 40 rPaHN NPUMbIKAtOLLEN CTEHKM (MONKKU) UK 40 HadYana ByTa] BbIUMCASAKOT Mo hopmMyne

Zn *kkr (16)

rae T.f — Haubonblee 3HAYEHWE YCNOBHOW MMGKOCTM cBEca NPW OTCYTCTBUW YTONLEHUS, NPUHUMAEMOE Mo
Tabnuue 2;
K — KO3hduumeHT, onpegensemsblii no tabanue 3 B 3aBUcMMoct ot \f.y, n a,

raey, — OTHOLUeHue, Bblunucnsiemoe no popmyne
y, = Dit, 17)
3aecb D — pa3mep yTo/LWEeHNA, NPUHUMAEMbI PaBHbIM fuameTpy Kpyrioi 6ynb6bl; B KBagpaTHbIX U Tpane-

LMEBUAHbIX YTONWEHNSAX HOpManbHOro npoduna D — BbicOTa YyTONWEHUA NpU WIMPUHE BYNbObl HE MeHee
1.5D B TpaneymeBuaHbIX (CM. pPUCYHOK 4) N He MeHee D — B NPAMOYro/fbHbIX YTONLLEHUAX.

[ /rn

PucyHok 4 — Cxema yTo/LLeHNsA CBECOB NOMIOK

Ta6bnuya 3
3HameHune KoadhuunenHta Ka ¢popmyne (16)
npu rm6koctn A
CeueHune Vi
1 5

0.35S X, S0.60 25 1.06 1.35

LLiBennep, aByTaBp 3.0 1.24 1.69

35 1.46 2.06

un
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OKoH4yaHue Tabnuubl 3

3HaueHne koadduuneHta KB opmyne (16)
npu ru6kKocTn a

Ceueunne 1
1 5

0755 ", $0.90 25 104 1.28

LLsennep, aBytasp 3.0 1.20 1.59
3.5 1.40 1.94

035S ', S0.60 2.5 1.06 1.17

3.0 1.24 1.47

3.5 1.46 1.67

Yronok, TaBp, KpectoBoe

0.75Si, S0.90 2.5 1.04 1.13

3.0 1.20 1.35

3.5 1.40 1.67

NMpumeyaHne — KoahhuruMeHT KANA NPOMEXKYTOUHbIX 3Ha4eHuli K( oT 0,6 fo 0.75 n rmbkoct X ot 140 5

cnepfyeT onpeAensitb IMHENHOW MHTepNonsiunei.

9.2.9 MecTHasa yCcTOAYMBOCTb CTEHOK pPacTAHYTO-M3rmbaembiX HanpasnsoWmMX U3 anto MUHUEBbLIX Npec-
COoBaHHbIX nNpoduneint obecneyeHa, ecnu ycnoBHas rMOKOCTb CTEHKM &{hellt)"RIE He npeBblwaeT
npegenbHoro 3HayeHust 75 (1- 95R /E)*jRI E (3gecb hct— pacueTHasi BbicoTa CTEHKU Npoduns, onpegens-
emas no TpebosaHuam CIM 128.13330).

9.2.10 MNpwu HeBbINONHEHUN TpeboBaHunii 9.2.7, 9.2.8 cnegyeT NPUMEHUTL APYroli TN CeYeHns,, NpoBecTn
NOBTOPHYO NPOBEPKY MPOYHOCTUN U YCTOWYMBOCTU CeYeHUs ¢ NPUMEHEHEM peayLMpOBaHHON LUMPUHbBI NONKK
no 9.2.11 nnn NpoBecTU NPOBEPKY NMPOYHOCTU CEYEHUSA KaK TOHKOCTEHHOTO, C Y4eTOM 3(PMPEKTUBHBIX TONLLWH,
BbIYNCNEHHbIX N0 9.2. —

9.2.11 PefyLMpOBaHHYIO LUMPUHY NOMKM NPOGUAsS HAXOAAT C NpUMeHeHnem dopmynbl bred® t k(MR 'E.
rge 7., — 3HauyeHue, onpejeneHHoe no ykasaHusam 9.2.7.

9.2.12 Mpwn HeBbINOAHEHMN TpeboBaHWM 9.2.9 cnegyeT NPUMEHUTb APYroi TUN CeYeHUs NAN NpoBecTn
NpoOBEpPKY NPOYHOCTU CEYEHUS KaK TOHKOCTEHHOTO, C Yy4eTOM 3(PEeKTUBHbIX TONLWMNH, BbIYUCNEHHbIX MO 9.2.

9.3 PacueT altOMUHUEBbLIX HANPABAAIOWNX C Y4ETOM 3P PEKTUBHbBIX TONLLUH

9.3.1 3heKTUBHbIE TONLWMHBI 9N1EMEHTOB CeYeHns HanpasnsatoLweli onpegensatot no 9.3.5.

9.3.2 PacueT nnacTuH aNloMUHUEBBLIX TOHKOCTEHHbIX NPOMUIEN € y4eToM NoTepyu MeCTHOWN yCTONUYMBO-
CTV N1 HENOAKPENNEHHOIO NIOCKOro 3feMeHTa NPOBOAAT C MCNoNb30BaHveM napameTpa (5 KoTopblid nmeeT
cnefyouime 3HaYeHus:

a) 008 NNOCKUX BHYTPEHHNX 3N1€MEHTOB C paBHOMEPHbLIM pacrpejeneHnemM Hanps>KeHui no wupuHe, a
Tak>Ke MNOCKNX KOHCO/bHbIX 31€MEHTOB C PAaBHOMEPHbIM pacnpejeneHneM Hanps>KeHnii nan MakcrmaibHbIM
CKUMaIOLWMM HanpskeHnem Ha CBO60AHOM KPOMKe MAacTUHbI:

P=br, (18)

6) 4N BHYTPEHHUX 3NEMEHTOB C HEPABHOMEPHbLIM pacrnpejfeneHnemM HanpsXKeHnii No WupuHe Npu Hy-
NEeBOM 3HAYeHWUW Ha HeWTPanbHON OCK B cepeanHe NAacTUHbI:

P=0.40M; (19)

B) ANSl BHYTPEHHUX 3/1EMEHTOB C HEPaBHOMEPHbIM pacnpegeneHnemM Hanps>KeHuii nNo WUpPHE U KOH-
CO/IbHbIX 31E€MEHTOB C MAKCMMa/IbHbIM CKUMAIOLMM HanpshkeHWeM Ha IMHWW NepeceyeHns ¢ OCHOBHOW nna-
CTUHOI:

P =y hit. (20)
raoe b — wwupuHa nnacTuHbl:
t— ToAWMHA NNaCcTUHbI;

12
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N — Koah(uuMeHT, xapakTepusyrlmii HepaBHOMEPHOCTb pacnpefeneHns Hanps>keHwuii no wupuHe
nnacTuHbl, onpeaensieMblli C NOMOLLbIO BblPa>KeHMWIA:

ti=0,70+0,3* npu (1 >v >-1);
21

N=080/(1-vy)npn<-1),

rae \y— OTHOLLUEeHMe Hanps>KeHUs Ha Kpato paccmatpvBaemoil nnacTUHbl K MakCMManbHOMY CXXUMmatoLemy
HanpshKeHuto B NiacTuHe.
Mpn 3TOM AN KOHCO/bHbIX 31€MEHTOB C MakCMMa/bHbIM CXXaTnem Ha CBO6GOAHONM Kpomke r| = 1.
9.3.3 Mpu pacyeTe NNACTUH aNtOMUHNEBBLIX TOHKOCTEHHbIX MPOdUAei ¢ yHeToM NoTepy MecTHOW yCTol-
YMBOCTW ANA NOAKPENNEHHbIX N1AaCTUH HEO6XOAMMO paccMmaTpusaTb (hOpMbl NOTEPU YCTOWYMBOCTU, NOKa3aH-
Hble Ha pucyHKe 5. [1na Kaxkaon popMbl onpegenstoT cBon 3HadeHus ().
a) Popma 1: nofKpenneHHas nnacTnHa TepsieT yCTONUYNBOCTb Kak ejuHoe Lienoe, Tak 4To noAKpennsto-
LMe anemMeHTbl Npy NoTepe yCTOMYMBOCTM ethOPMUPYIOTCA TaK Xe. KaK 1 cama nnacTuHa.
6) ®opma 2: aneMeHTbl NOAKPEenAeHHOM NNacTUHbl TEPSAIOT YCTOWYMBOCTb NO COGCTBEHHbIM hopmam
Npu COXpaHeHUn yrna Mexxgy anemeHTamu.

\ Tr 1 ~
1 l?-
---------- M==r— M
~ I -
6 -dep— 2
PricyHOK 5 — ®OpMbl NOTEPU YCTONUMBOCTM NOAKPENNEHHBIX MNOCKUX 3NEMEHTOB
9.3.4 3HaueHusa napametpa L onpegensaioT cregytowmm ob6pasom:
a) hopma 1, nogkpenneHne ogHOCTOPOHHUM pebpom

Ecnn nogkpennsawowmii aneMeHT npejcraBnseT cob6oli 0AHOCTOPOHHee pe6po XEeCTKOCTU Uan HebonNb-
IO OTrMG B Ty e CTOPOHY C TONLWMHOW, paBHO TONWWHE 3neMeHTa:

P=uM. (22)
rge n— kKoaduuneHT, onpegensemMblii no popmyne (23) Man M3 pucyHKoB 6a. 6 nanm B. Ha 3aTUX pucyHKax

BbicOTa pebpa ¢ unm oTrmé KpoMKM namepsietcs ot BHyTpeHHeVI NOBEPXHOCTUN NNacCTUHbI:

4= (pucyHok 6a);
J1+0.1(c//-1)2

, HO He meHee 0,5 (pucyHoK 66); (23)
AL+25 (c/1-12
bn

, HO He MmeHee 0.33 (pUCyHOK 6e);

bl

6) hopma 1. HecTaHfapTHOe NnoaKpenneHue
Mpu nto60M ApyromM Bujie NOLKPEnNeHUs OHO MOXET 6biTb 3aMEHEHO 3KBUBANEHTHbIM pe6Gpom unu oT-
rMboMm C TOMLWMHOW, paBHOI TONWMHE CaMoro anemeHTa t BbiCOTy € 4Ns 3KBMBANEHTHOro pebpa uan otrnéa

13
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BbI6GMPaAloOT TakuM 06pa3om, YTO6bI MOMEHT MHEPLUWN IKBMBAEHTHOTO NOAKPENIeHNA OTHOCUTENbHO CPeANHHOM
NAOCKOCTN NNACTUHbI OblN PaBeH MOMEHTY UHepUUM HecTaHAapTHOro NOAKPEenneHns OTHOCUTENbHO TOl e
NNOCKOCTW.

3heKTbl MECTHOI NOTepn YCTOMUYMBOCTM yUnTbIBAIOT, UCMONb3YS XapaKTepucTukn aeKTMBHOro no-
nepeyYHoro cevyeHus, BblYNCNEHHbIE C UCNOMb30BaHNeM 3DHEKTUBHON TONLLMHDI;

B) c¢opma 2

BennunHy p onpegenstoT OTAENbHO ANS KaXKAOW COCTaBAsAOLLel ceyeHus d1eMeHTa B COOTBETCTBUM
€c9.3.2.

9.3.5 O3ddekTnBHYIO ToNWwMHY teffcxkarbix YacTeit nonepeyHoro ceyeHns BbIYUCASAIOT NO popmyne

U=Pc * (24)

rAe pC— MNOHMWKAOWMWI KO3MPHULMEHT, yUNTbIBAIOLW NI MECTHYIO NOTEPIO YCTONYNBOCTH.

KoadhpunumneHT pc NpMMEHSIIOT KO BCEM 3e€MeHTaM MOCTOSAHHOW TONLWWHbI, KOTOpble MOMHOCTbIO WK
YaCTUYHO NOABEPXKEHbI CXATUIO.

Ecnv nonyyeHHass pacyeToM BeMYMHA P MEHee UM paBHa BenyuHe p/Hfl NOAyvYeHHOW No AaHHbIM
Tabnnubl 4, npuHnmatot po = 1.

Ta6bnuuya 4 — OnpegeneHve napamerpa

BHyTpeHHI/Ie 3NEeMEHTbI KOHCONbHbIE 3N1€MEHTbI
Martepuan
fw '
Cnnasbl no NFOCT 58154 18 5
NMpumeuvaHne — e="2501IQ.rae NPUHMMALIOT PaBHbIM 3HAYEHMIO YCIOBHOIO Npeje-
na TeKy4YecTu Mo HauMOHa/bHbIM CTaHAapTam U TEXHUYECKUM YCnoBusaM. H/MM2, Ha antoMuHue-

Bblli cnnas.

a — paccrosHue Mexay pe6pamu XecTKoctn

PUCyHOK 6, nuCT 1 — 3HayeHusi N1 Ana NOAKPENNEHHbIX 3NEMEHTOB CEYEHWI

14
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PuUcyHOK 6. nucT 2

Ecan [i > TO KO3(h(PULMEHT pc BblUMCAAOT No hopmyne (25), OTAeNbHO ANA KaXKAOro anemMeHTa
ceyeHuns. KoHctaHTbl C, n C2 onpegensatoT no tabnmue 5. 3aBMCMMOCTbL Mexay pc u |i/t npeacTaBneHa Ha
pucyHke 7.

c2

npu 0 > p3. (25)
Ta6nuuya 5— KoHctaHTbl C, 1 C2 B Bblpa)KeHUAX A5 pC
BHyTpeHH1e anemMeHTbl KoHCOMbHbIe aneMeHTbI
Marepuan
cl c2 c, Cc2
Cnnasbl no FOCT 58154 32 220 10 24

15
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ONs NNOCKNX KOHCOJIbHbIX 31€MEHTOB B aCMMMETPUYHbIX MOMNEepeYHbIX cevyeHnsax pc npuHumato! ¢ no-
MOLLbIO NPVBEAEHHbIX BbILLE BbIPAXEHWUA ANA MNOCKUX KOHCOMbHbIX 31€MEHTOB B CUMMETPUYHBLIX CEYEHUSIX,
HO He 6onee 120/([Vi)2.

[Nns NogKpenneHHbIX 31eMeHTOB NoMepeYyHoro cevyeHnss Heo6xXo0ANMO paccMaTprBaTb BCe BO3MOXKHblE
thopMbl MOTEPW YCTOMUMBOCTU W UCMONb30BATh HaMMeHbLLee 3HayeHue pc. B cnyvae notepu yctoiiumBocTu
no 1-i hopme KO3th(pnLMEHT pc NPUMEHSAIOT KaK K MOAKPENSAIOWMM 31eMeHTaM, Tak U KOCHOBHOI nnacTuHe.
[N KOHCONbHOrO NOAKPENNIEHHOro 3eMeHTa CeYeHNs UCNONb3YHOT KPMBYIO NS KOHCO/bHbIX 31€MEHTOB, 4N
NpoYnX 3N1EeMEHTOB — KPUBYIO ANSi BHYTPEHHErO 3/leMeHTa NonepeyHoro ceyeHus.

1- OHYFPCHHUC 3/1€MEHThI. 2— CUMMETPUYHBbIE KOHCONbHbIE 3/IEMEHTbLI. 3 — acCMMMEeTPUUYHbIE KOHCO/IbHbIE 3/1IEMEHTbI

PucyHOK 7 — 3aBuCUMOCTb MeXay pc 1 40 AN KOHCOMbHBLIX U BHYTPEHHUX 3/1€MEHTOB

9.4 PacyeT HanpaBASIOLWMNX, BbINONHEHHbIX U3 THYTbIX CTaNbHbIX NPOMUNEA N TOHKOANCTOBOrO
cTanbHOro npokara

9.4.1 Hanpasnsatowine, BbINONHEHHbIE U3 THYTbIX CTalbHbiX NPO{UAE N TOHKOANCTOBOTO CTanbHOro
npokara, paccunTblBalOT Ha NPOYHOCTb U MECTHYHO YCTOMUYMBOCTb Kak TOHKOCTEHHbIE CTEPXHN B COOTBETCTBUM
¢ nonoxxeHnsamn CM 260.1325800 n CMN 16.13330.

9.4.2 MnacTnHYaTble aneMeHTbl npoduneli cnegyet yKpenaaTb NPOAObHBIMU 3eMeHTaMu XeCTKOCTU
(crmbamum, otrn6ammn, pebpamm), KOTopble MOryT 6bITb KpaeBbIMU UAN NPOMEXYTOUHBbIMU.

9.4.3 MNpun pacyete HaNPaBSOLMX THYTOTO LBENEPHOrO CEYEHNsI U NOBbIX 31EMEHTOB 2-06pa3Horo
ceyeHns cnepyet yuntbiBatb KOG PULUMEHT ycnoBuii pabotsl yc = 0.95.

9.4.4 MNpwu pacyeTe HanpaBsAOLLEN KaK TOHKOCTEHHOrO CTEPXKHSA NPUHMMAIOT CKOPPEKTUPOBAHHYIO TOJ-
WmHy ctanm w<fB cooTBETCTBUN C NyHKTOM 7.1.5 CM 260.1325800.2016.

9.4.5 XapaKTepucTukn peayunpoBaHHOIO CeYeHWs HanpasisloLen onpeaenstoT, U3MeHAs TOAWUHY
anemMeHTa tcor Ha AP PEKTUBHYIO TONLLUHY

Ana rnagknx cXatbiX NNacTUH, UMeKLWUX 3aKpenneHns Ha NPOoAO/bHbLIX KPOMKax (Hanpumep, CTeHKa
[ABYTaBpPOBOrO MNM MOMKa W CTEHKA TFHYTOro LBennepa ¢ otrméamun), KoahduumeHT peayKumm p BbIYUCAAIOT
no oopmynam (ycnoBmusam):

p=10npn XP S0.673; (26)

X - 0.055(3+WY
p =----en =5rmmmmmeeee 5ro. npn Xp >0.673.

raoe (3 ¢40r 0.
rge_4' — OTHOLWEHWEe MEeHbLLEro Hanps>XXeHUsa K 60NbLLeMy, CXKatne cHnutTaeTca NonoXnTenbHbIM;
Xp — ycnoBHasi rMGKOCTb NNACTUHKM, Bbluncasemas no opmyne (7.18) CM 260.1325800.
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ONnSA rnagkux nnacTuH, UMEoLWMX 3aKpenneHne Ha OAHOM KPOMKe, Hanpumep nonka AByTaBpoBOro, yrosn-
KOBOIO UN LUBENNEPHOro cevyeHus (CBec NonKu), KoahhuuneHT peayKunm p Bbl4UCAAOT No oopmMmynam (yc-
NOBUAM):

p=10npu np S 0.748; (27)
1.-0,188
p~ 110 npu np >0.748.
Xp
9.4.6 Hecyuiyto cnoco6HOCTb NOMNEPEYHOro cevyeHms no marnbarowemMy MOMEHTY OTHOCUTENbHO OAHOM

M3 rnaBHbIX oceli MX NnpoBepsAOT N0 YCNOBUAM:

N M,
\ , +WtMRylo

s 1; (28)

npu n3rnbe B ABYX MaBHbIX MNOCKOCTAX U Han4ynmn 6umMmomeHTa:
M M B (n
S1. (29)
K,"yYc WrM Rytc

Mpn aTomM B hopmyne (29) Npy BbIYUCIEHUN HOPMA/bHbLIX HAMNPSXXEHW OT 6MMOMEHTA WCMONb3YHOT
BE/IMUYNHY CEKTOPUAbLHOTO MOMEHTa MHepuun AvO, onpegeneHHyto AN NONHOro cevyeHusi. AhPeKTUBHbIE MO-
MeHTbl conpotusnernus Wxgfu Wyefcnegyet onpegensite Ha ocHoBe 3(h()eKTUBHOIO NOMNEePeYHoOro ceveHus,
MCNbITbIBAIOWEr0 M3rM6 TONbKO B paccMatpvBaemMoii nnockoctu. Bennuunol Ae{un Wy efu W fonpegensitot
no CM 260.1325800.

9.4.7 OnopHble CeyeHust HanpasnALWKMX CleayeT NPOBePsTb HA COBMECTHOE AeiCTBME HOPMa/bHbIX 1
KacaTe/bHbIX HAaNPsXKeHUiA Mo YCNOBUIO (HEpaBEHCTBY):

S HIA4r- <30)

rae N(r — cymmapHble HOpMasbHble HanNPsXKeHWsl B CeUYEHUN OT AeliCTBUA NPOAONbHOM CUAbI, N3TMGAOLLMX
MOMEHTOB B [1BYX MIOCKOCTSIX U CTECHEHHOTO KpyyeHusi (BUMOMEHTa);
TV — CyMMapHble KacaTe/lbHble HanpsXKeHWUs B CeYeHun OT AeNCTBMSA NonepeyHbIX Cui. cBO60AHOMO U
CTECHEHHOTO KpYy4eHusi, BbluncisiemMble no popmyne

V= xQy.r* xOx.t* xi.r* xw.p (31)

rae i0yr nTOXr — Kacate/bHble HanpshKeHWs oT felicTBUS nonepeyHbix cnn Qy n QX COOTBETCTBEHHO, Bbl-
ynucnsemMble 4nsi 3PPEKTUBHOTO CEUYEHNS;
T>IM iWr — KacaTe/bHble HanpsiXeHus oT felicTBUS CBOGOAHOIO U CTECHEHHOTO KpyuyeHusi CooTBeT-
CTBEHHO, BbIYUCASIEMbIE N1 NMOJHOIO CEYEHMUS MO (hopMynam:

(32)

M SO
Lt (33)

3pecb Mf— MoOMeHT oT cBO60OAHOroO KpyyeHus;
ML — MOMEHT OT CTECHEHHOIO KpYYeHUs;
— MNONSIPHbIA MOMEHT COMPOTUBAEHUS CeYEHUS;
Ibl— cekTOoprabHbli MOMEHT UHEPLUN CEYEHUS;
SEmc — ceKTopuanbHbli CTaTUYECKN MOMEHT OTCEYEHHOM YacTn ceveHus.

9.4.8 MNpwn onpegeneHnn Nporn6oB OT HOPMATMBHOWN Harpy3KM B pacuyeTe UCMoNb3YyloT peayunpoBaHHoOe
3Ha4YeHne MOMeHTa MHepLMK, NoNyYeHHOe NPy YCNOBUW AENCTBUSA B CEYEHNM MOMEHTa, PaBHOr0 MakKcuMailb-
HOMY MOMEHTY B NpofieTe OT HOPMATUBHOWN HarpysKku.

9.4.9 MNpoBepKy YCTONYMBOCTU CTEHOK HanpaBAsOWMUX cneayeT NPOBOAWTb B COOTBETCTBUM C MyH-
KTOM 7.7.12 CIN 260.1325800.2016. BnusiHne MeCTHOI NoTepu yCTOMUYMBOCTU 31EMEHTOB CEYEHUS YUNTbIBAETCS
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nyTeMm WCMNonb30BaHUA reoMeTpuyeckux Xapakrepuctuk a(eKTMBHOIo cevyeHus, onpejensieMblX COrnacHo
nogpasgenam 7.3— 7.6 ClN 260.1325800.2016.

10 PacyeT KpOHLUTEHOB M YANUHUTENE

10.1 KpOHLWITERH U YANUHUTENb CNefyeT pacCUMTbiBaTb KakK KOHCO/bHbIE 31eMEHTbI, 3arpy>KeHHble Bep-
TUKaNbHOI U FOPU30HTaNbHOM COCTaBAAIOLWMMN Harpy3Kn, onpegeneHHbiMy B cooTBeTcTBMu € 8.1. 8.2 1 8.5.
KpOHLUTEVHbI 1 YANMHUTENN MPOBEPSAIOT Ha MPOYHOCTb KaK 31€MeHTbl, NojBep>XXeHHble JeliCTBUI0O 0CeBO Ha-
rpy3kv 1 nsrnb6aemble B OAHOW UM ABYX NNOCKOCTAX. [pn pacyete Ha NPOYHOCTL ClefyeT NPoBepsATb Hau-
60nee Harpy>xeHHble CeYeHUsA U cevyeHns, ocnabneHHble OTBEPCTUAMM /1A KPENEXHbIX 3/1eMEHTOB.

Hanbonee pacnpocTpaHeHHble TWMbl KPOHLUTENHOB, MCNONb3yeMbiX B coctaBe HPC. npuBedeHbl Ha
puCcyHKe 8.

10.2 PacueT Ha NPOYHOCTb KPOHLUTEWHOB U yannHuTenein nposoasat no opmyne (11). Mpu atom 61umo-
MEHT cnejyert y4ntbiBaTb Npu pacyeTe 3/1€MEHTOB, UMEKLWMX He3aMKHYToe cevyeHune, He3aBUCUMo OT Hanu-
UnA IKCLUEHTPUCUTETA, a TaKKe 3/1eMEHTOB, UMEIOLLNX cevYeHrne, HeCUMMETPUYHOE OTHOCUTE/IbHO NIIOCKOCTH
n3rvba v rnpu 3T0M 3arpyXeHHbIX C 3KCLLEHTPUCUTETOM.

3HayeHVe 6UMOMEHTa NS KPOHLUTEiHA MW CUCTEMbI KPOHLUTENH — yANMHUTENb cnefjyeT onpeaenstb
KaK [Ns1 KOHCONbHOWN 6asku, 3arpy>KeHHO Ha KOHLUe KPpYyTALWWM MOMEHTOM, pasHbiM M = JVBspr <eBepl, rae
eBCPT — 9KCLEHTPUCUTET BEPTUKaNbHOM Harpy3km (CM. pUCYHOK 8).

10.3 3KCUEeHTPUCUTET NPUNOXKEHUSA BEPTUKANIBHON NAN TOPU3OHTaILHOW Harpy3ku 13 ni1oCKOCTU KOHCO-
NN KpoHLWTeHa (YANMHUTENs) Npu pacyeTe CTeHKU (KOHCONN) cnefyeT onpefensTb Kak paccTosiHMe OT ocu
paBHOAeWCTBYIOL e Harpy3ku 40 LieHTpa TSXKecTM paccMaTprMBaeMoro CeYeHus KpoHLWITelHa (yannHuTens)
(cM. pucyHok 8).

OKCLUEHTPUCUTET NPUNOXKEHUSA BEPTUKAILHOW HArpy3ku B MIOCKOCTU KOHCONW KPOHLUTENHa (YAnnHuUTe-
ns) cnegyet NpMHMMATh paBHbIM (CM. npunoxxexue I):

= [IpM HaIMuYUKU Ha conparaemMbiX MOBEPXHOCTAX pudneHns, obecneynmsBaroLLero MexaHuyeckoe 3aue-
nnieHne. — pPacCcTOAHUIO OT OCU MPUOXKEHUA HArPy3Kn 40 paccMaTtpmBaemMoro ceyeHuns;

- BO BCeX APYrunx cnyvyasax — pacCTOSAHMIO OT OCU KpenneHus HanpasfsioLein 4o paccmaTpuBaemMoro
ceyeHus.

10.4 Mpu HanMUUKN B 3NEMEHTAX OBaJIbHbIX OTBEPCTUI 3KCLEHTPUCUTETLI CnefyeT NpuHuMarth 4N Hau-
60/ee He6NaronpuATHOrO cnydyasa pacnonoXeHus 601TOB.

a — HEeCMMMETPUYHOIO HE3AaMKHYTOTO CeYeHUs, 3arpy>KeHHblii C IKCLLEHTPUCUTETOM; 6 — HEe3aMKHYTOro CEeYEHUSN, 3arpy>KeHHbli
C 3KCLEHTPUCUTETOM; @ — 3aMKHYTOTrO CEYEHWUs, 3arpy>XeHHbI C IKCLEHTPUCUTETOM; I — CMNIOLWHOTO CEYEeHUs, 3arpy>KeHHbli

C 3KCLEHTPUCUTETOM; <B— He3aMKHYTOro CUMMEeTPUUYHOTO CEeYeHUs, 3arpy>KeHHblii 6e3 akcueHTpucuTeTa; | — Hanpasnsowas.
2 — KpOHLWTENH; 3 — CTPOUTE/NbHOE OCHOBAHUE; — paBHOfAeNiCTByOLWas BEPTUKANbHbIX CU/. AENCTBYIOWUX HA KPOHLUTEIH;
— €ee 3KCLUeHTpUcnTeT. Mrop — paBHOAEWCTBYIOLASA TOPU3OHTANbHbLIX CUN, AENCTBYHOWUX HA KPOHLITENH, — ee 3KcueHTpucuTeTt

PucyHoK 8, nucT 1— Hau6onee pacnpocTpaHeHHble TUMbl KPOHLUTEHHOB
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a

PucyHok 8. nuct 2

10.5 Ans BepTUKaNbHbIX Harpy3oK JonycKaeTcsi He yUMTbiBaTb SKCLLEHTPUCUTET eBepr (CM. PUCYHOK 8) B
cnyyasx, Korfa ero 3HauyeHve coctaBnseT MeHee 1.5 % pa3mepa ceuvyeHus KpoHLITelHa (YANMHUTens) B Ha-
npaB/feHUN 3KCLEeHTpUcHTeTa.

10.6 O6aA3aTeneH pacyet Hanbonee ocnabneHHOro cevyeHns NATbl Ha OTFMG OT BepPTUKaNbHOU U ro-
PV30HTaNbHOW Harpy3oK npu gelicTBUM oTpuLaTenbHOro BeTPOBOro AaBNeHuns ¢ yyetom Tpe6oBaHuii 10.4.
Mpn HanMuuu Noj ronoBKaMu aHKepoB LLai6, NnpegHasHa4YeHHbIX ANS1 NOBbIWEHUA HecyLel cnoco6HOCTH
NsATbl KPOHLUTEHA, yCUANA B NpoBeEPsieMOM ocfiabneHHOM ceuyeHun JonyckaeTcsl YCIOBHO onpesensaTb no
Kpato waiibbl. Mpy 3TOM ToNwMHa walibbl AOMKHA COCTaBNATbL HE MeHee 40 % OT MUHUMAaNbHOWN TONLWNHbI
nATbl KpOHLWTEHa, HO He MeHee 3 MM, a ee guameTp — He meHee 3d n He meHee 30 mm (rge d — pgua-
MEeTP KPEeneXXHoro anemMeHTa). Bo3MOXHO Mcnonb3oBaHWe KBaApPaTHbIX M NPAMOYrofibHbIX LWai6 (cMm. pu-
CYHOK 9).

BO3MOXHO onpejeneHne NPoYHOCTM MNATbl Ha OTrM6G MyTeM UCMNbITAHUA B cepTUULUPOBAHHOW na-
6opatopum MAM NyTeM BBeLeHUs B pacyeT KO3(h(PULMEHTOB, NONYUYEHHbIX MO pe3ynbTataM TaKuxX UCMbl-
TaHWA.

MeToanKa onpefeneHns ycunuin B nsiTe KpoHLWTeliHa NnpuBegeHa B NPUNoXeHun T.
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He m&Hee30

b>

a— a _ pacyeTHOe ce4yeHue; — 3JKcueHTpucutet rOpI/l3OHTal'IbHOI7I Harpysku, I'IpI/IHVIMaeMbIﬁ B pacyeTte npu ucnonb3oBaHnun
ycunmsarwwmnx waii6

PucyHok 9 — OnpefgeneHne aKCLEeHTpPUCUTETA FOPU3OHTAIbLHOW Harpy3Ku Npy UCNoNb30BaHUN yCUAMBaKOLWMX LAl
10.7 Mpu onpeaeneHnn HanpsHKeHUn B NATE KPOHLUTEHA OT BEPTUKaNbHOWM Harpy3ku B ceYeHve cnegy-
eT BKIloYaTb y4acTOK CTEeHKM (KOHCONW) cnegytoLen wuprHbl b (CM. pucyHok 10). rage t— TonwmHa CTeHKu:

a) Ana antoMUHNEBBLIX MPecCoBaHHbIX KpOHUJTeVIHOBZ
- ANna TaBpPOBbIX KpOHLIJTeVIHOB n [‘I-06pa3|/|b|x, nverwuwmnx coeguHnTenbHble pe6pa MeXay CTeHKamMmu.

ANMG0O Mpu KpenneHun K HUM HanpasnstoLweli cnocobom, ykasaHHbIM Ha pucyHke 8 — 0.5 —;

- ans M-06pasHbIX KPOHLUTEHOB, HE UMEIOLLUX COEAUHUTENBbHBIX pebep Mexay CTEHKaMU, Npu oTCyTCTBUMN
obbeanHaoLwero KoHconm anemeHta — 0.2fAjT;

6) [AnA cTanbHbIX M-06pa3HbIX KPOHLUTEAHOB, COCTOALMUX M3 THYTbIX 31€EMEHTOB, 06bEeANUHEHHbIX

CoeAuHUTENbHbIMU pebpamMu Mexay CTEHKaMu (KOHCONSMM). — yyacTok wupuHoli 0,5t ;

B) Ana Bcex M-06pasHbiX (YroNKOBbIX) KPOHLITEWHOB — YUYaCTOK_/I0 OKOHYAHMUS BbIKPYXXKU UAN YCU-

NNTENbHOTO 3NeMeHTa YIrN0BOW YacTy KPOHLUTEeHa, HO He 6onee 0.5?
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FX TITIrrTrnTn

b— Yy4acCcTOK CTEHKMN, BKNOYAEMbI B CeYeHUe NATbl KpOHLLlTeﬁHa npu pacyete ee na oTrné or BepTMKaﬂbHOﬁ naTpysxu.
r— BHYTPEHHUIi paguyc 3akpyrneHus
PucyHok 10 — BK/lOYEHME yyacTKa CTEHKM B CeUYeHre NsiTbl KPOHLUTEHA NpW pacyeTe Ha OTrM6 OT BEPTUKaNbHOMN
Harpysku

10.8 KpenneHne yanvHUTENS K KPOHLUTEWHY OfHMM GOATOM NpW OTCYTCTBUWM pU(NEHUs Ha conpuka-
caloLmnxcsl MOBEPXHOCTAX conpsAraeMblx jeTaneli cnegyeTt paccMmaTrpusaTb B pacyeTe Kak LUapHUPHbINA y3en.
B Takux cnyyasx KpenuTb HanpaBAsIOLWYO KYAIMHUTEN0 NpU OTCYTCTBUM putneHns B 30He CTbiKa cnefyet
He MeHee YeM [IBYMS KpeneXHbIMU 3neMeHTamu.

MoaTBep>kAeHne pacyeToM Hecylleli CNoCOBHOCTU CUCTEMbI YANUHUTENb — KPOHLUTEH B Clyyae, Korga
KpenneHus yaAnnHNTEeNss K KPOHLUTEHY 1 HanpaBnsoLwen KyagAnHUTENO OCYLLLeCTBASETCA OAHUM KpPeneXKHbIM
3/1eMEeHTOM, AonyckaeTcs TONbKO MpW Hanuuum pudneHns Ha conpukacaroLNXCcs NMOBEPXHOCTAX conpsrae-
MbIX geTaneii. Bo Bcex Apyrmx cnyyanax noaTsep>xjeHne Hecylleli Cnoco6HOCTH TaKoi CUCTEMbI OCYLLeCTBAS-
10T MPY MOMOLLM HaTYPHbIX UCMbITAHUI B aKKpeanToBaHHOW nabopatopum.

10.9 [lonyckaeTcsi Hecyllyto CNOCOGHOCTb KPOHLUTEHA, NATbl KPOHLUTEiHA U CUCTEMbI KPOHLUTENH —
YANMVHUTENb ONpefAensiTb TONbKO 3KCNeprMmeHTanbHo, 6e3 NpoBefjeHns pacyeTos, MyTeM UCMbITAHWI B cepTU-
thuympoBaHHO nabopaTtopun.

11 MpoBepKa Hecyllei cnoco6HOCT 3N1EMEHTOB KpenneHusi 06/MLoBKN

11.1 NMoaTBEpPXKAEHNE HECYLLEN CNOCOBHOCTM 3N1eMEHTOB KpenneHns o6AnLOoBKN, KaK CKPbITOro (NnaHKw,
arpadbl U T. N.). TaK U OTKPbLITOro (KNSSMMepbl), OCYLLeCcTBASETCSA, KaK NpaBuio, Npu MOMOLLU UCMNbITAHWIA e
aKKpeaMTOBaHHOI nabopaTopuu.

11.2 B cny4yaB pacyeTHOro NoATBepP>KAEHUSA HecyLeil CNoCOGHOCTU KNSIMMEpPbI U MNaHKN CKPbITOro Kpe-
nneHus NpoBepsIOT Ha OTrM6 OT BO3AECTBMA pacyeTHbIX 3HAYEHWI oTpuLLaTeNbHOro BETPOBOTO AaBNEHUA 1
OT COBCTBEHHOrO Beca 06/MMNLIOBKN.
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11.3 Hecyuiyto cnoco6HOCTbL y3n1a KpenneHus Ha arpadax cnefyet npoBepaTb Kak npu oTpuuatensHoMm,
«aK 1 Npy NUNOXKNTENbHOM BUTPOBOM [laBneHuu.

11.4 KoathhuumeHT ycnosuii paboTbl YC Npu pacyete KISMMEPOB U NNAHOK crefjyeT NpuHMMaTh pas-
HbIM:

0.8 — nNpuv OTKPbLITOM KpenneHwuu;

0.7 — nNpw CKPbITOM KpenneHuu B nas3 Ha KnssMMepax n KpenneHun Ha arpadax.

0.9 — nNpu CKPLITOM KpenieHnn Ha nnaHkax.

12 Pacuet coeguHeHWiA

12.1 PacueT 60NTOBbIX COEAMHEHU KOHCTPYKLUUin HPC (Kpome coeanHEeHN Ha BbITSXKHbIX 3aKienkax)
cnepyet NpoBoauTb B cooTBeTcTBMM ¢ CM 128.13330. a coeguHEHUIA Ha BbITSXKHbIX 3aKnenkax — B COOTBeT-
cTBUKM ¢ 12.3— 12.5 HacToswero ctaHjapTra.

12.2 PacueT 60NTOBbIX, BUHTOBbIX U COEAUHEHWNI Ha BbITSXKHbIX 3aKnenkax B CTalbHbIX KOHCTPYKLUAX
cnegyert npoBoAnTb B cooTBeTcTBuM ¢ CM 260.1325800.

12.3 B antoOMUHUEBBIX KOHCTPYKLMAX NPOBEPKY MPOYHOCTV COEANHEHNIA Ha BbITSXKHBIX 3aKnenkax cnepy-
eT NpoBOAUTb CreyloLWw M obpa3om.

MpoBepka NPOYHOCTM Ha CMATNE COeAnHAEMbIX aneMeHToB — no CM 128.13330.

MpoBepKy NPOYHOCTU Ha Cpe3 BbITSHKHOM 3akienku FS ocyliecTBASIOT MO pe3ynbTaTam UCNbITaHui B
aKKpeguToBaHHOM nabopaTopuun Uan ¢ UCNOoAb30BaHNEM JaHHbIX CTaHAapTOB OpraHM3aLmnii 1 KaTanoros npo-
n3BoanTenei, NOATBEPXKAEHHbIX B yCTAHOBNEHHOM Nopsjke, no copmyne

(34)

rae Fsn— HopmaTvMBHOe 3HayeHWe paspylialrolleli Harpy3ku Ha cpes, MofyYeHHOe UCMbITaHnAMMY;
yT =1,25 - kKoahduumeHT 6e30nacHOCTU.
Mpu atom fomkHo cobnogaTtbea ycnosme Fsrt Ns. rae Ns— pacueTHas cpesarolwjas Harpyska Ha co-
efIMHeHue.
MpoBepKy NPOYHOCTM Ha pacTsXKeHue BbITSXKHON 3aknenku F, ocyLlecTBASAIOT NO pe3ynbTataM uchbiTa-
HWI1 B aKKpeAMTOBaHHO nabopaTopun UAu ¢ UCMoNb30BaHUEM AaHHbIX CTaHAapTOB OpraHu3auuii u Kartano-
roB Npon3sojuTeneii, NOATBEPXOAENHbIX B yCTAHOBNEHHOM Nopsake, no hopmyne

(35)

rae F(n— HopmaTtMBHOE 3HauyeHMe paspyluatlolleli Harpysku Ha pacTsdkeHue, yKa3aHHoe B TeXHUYecKol fo-
KyMeHTauun Nnpon3BognTens Uan nonyvyeHHoe no pesynbtataM UCNbITaHUi B akKpeanToBaHHOW na6opaTtopuu;
yT =1,25— kKo3adhpuumeHT 6e30nacHOCTU.
MNMpoBepKy NPOYHOCTM Ha BbIPbIB MCTa MOJ FON0BKOM BbITS)KHOM 3aknenkn Fn ocylecTBnstoT:
- ANSA coyeTaHuWli, He BKIOYaKOLWMUX BETPOBbIE Harpysku, no gopmyne

Fwx “ -Ru'dw-t,;

AN coyeTaHWii, BKNOYatoLWMX BETPOBbIE HArpy3ku, no popmyne (36)
An ~ 'Rumdw <\

rae Ru — pacuyeTHoe conpoTuBneHWe cTanu NPUKPENIsSemMoro n1ucta no npegeny NPoOYHOCTM ANA CTanbHbIX
KOHCTPYKLMA 1 RU, onpegeneHHoe no ykasaHusm opmMynbl nyHkTta 6.1 CM 128.13330.2016 ansA
aMOMUHNEBbBIX KOHCTPYKLWNIA;
a — KO3a(huuMeHT Buja KpenneHus, npuHumaemslii no taébnuue 10.1 CM 260.1325800.2016;
d" — anameTp ronoBku (LWarbbl) KPENEXHOro aNeMeHTa,;
f, — TonwwHa npukKpensemoro nucta.
Mpn 3TOM [OMKHBbI COBNOAATLCS YCNOBUS:

F>W,;

*wW>N,’

rae N, — pacueTHas pacTarmealroLas Harpy3ka Ha coeguHeHue.
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12.4 Mpy OAHOBPEMEHHOM [ilel/iCTBMM Ha BbITSXKHYIO 3aKNenKy YCUAN ciBuUra U pacTsdKeHUs Hecyluyto
CNOCOBHOCTb COEJMHEHNS B &/IIOMUHNEBbLIX KOHCTPYKLMSAX NPOBEPSAIOT MO YCNOBUIO

r '’HWI”™ S

rae FiQ — Hecylwan cnoco6GHOCTL BbITSXKHOI 3aKNenky Ha BbIpbIB, onpejensiemMasi nytemM UcnbITaHuii, NpoBo-
OUMbIX aKKpeaUTOBaHHOW nadopartopueit;

Fp — Hecywas cnoco6HOCTb BbITSHKHOW 3aKlenku no CMATUIO OCHOBHOTO MeTtanna, onpejeneHHas co-
rnacHo Cr 128.13330 — Ans antoMUHUEBbIX KOHCTPYKUMiA nnn CMN 260.1325800 — gns ctanbHbIX
KOHCTPYKLMIA.

12.5 KpenexHble n3fenus [OMKHbl COOTBETCTBOBAaTbL TpeboBaHMAM AeCTBYIOLWMNX CTaHAaPTOB, NN KX
NPUrofHOCTb AOMKHA ObITb NOATBEPXKAEHA ANA MPUMEHEHNS B CTPOUTENbCTBE B YCTAHOBAEHHOM 3aKoHOAa-
TeNbCTBOM MNOpsAKe.

12.6 B cnyvae, Korja ropusoHTanbHas v BepTuKanbHas onopHble peakunun BOCNPUHUMAIOTCA pasnyHbI-
MU 3NeMeHTaMun CoefMHEHNS, pacyeT CTbika YAANHUTENS C KPOHLUTEMHOM NPOBOAAT OTAENbHO ANA TOPU30H-
TaNbHOW 1 BEPTUKANbLHON Harpy3ok. Mpu 3ToM MakcMMasbHble 3Ha4YeHNs nepefaBaeMblX peakuuii MoryT 6bITb
NPUHATbI U3 pa3HbIX pacyeTHbIX COYeTaHWN.

12.7 fonycTMYIO Harpysky Ha BbIpbIB AN15 aHKEPOB, Kpensawmux cUCTeMy K CTPOUTENbHOMY OCHOBaHUIO,
onpeaenstoT No pesynbrataM ONbITHbIX HATYPHbIX UCMbITAHUIA, NPOBOANMbIX aKKpPeaUTOBaHHOW nabopatopueil.
McnbiTaHnsa aHKepoB, B TOM 4ucne XxMMumn4eckux, Ha BblpbIlB U3 MaTepunana CTpoOuUTeNbHOro oCHoBaHuA cnegyet
NPOBOAUTL NS KaXKAOrO0 KOHKPETHOro o6bekTa.

12.8 3HayeHMe MaKCMManbHOro yCunus BbipbiBa, AECTBYIOWEro B aHKepe, Kpenswem KPOHLUTEeNH K
OCHOBaHUIO, cfiegyeT onpejensatb No cxemam, NpuBeAeHHbIM B nNpuioxeHun [.
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MpunoxxeHne A
(pekomeHayemoe)

OnpefeneHne ceKTopuanbHbIX XapaKTepUCTUK CTEPXHS TOHKOCTEHHOTO CeYeHus.
Mpumep pacyeTta

A.1/[lns 3agaHHOro ce4yeHnss Heo6X0ANMO:
- onpejiennTb NoNOXKEeHNE LeHTpa THXeCTU;
BbIUYNCANTL [NaBHbIE LEeHTPalbHble MOMEHTbI MHEPLIN:
- MOCTPOUTL 3MOPY CEKTOPUAIbHBIX KOOPAMHAT (MOMHOC NOMELLAIOT B LIEHTP TAXKECTU CeYeHus);
BbIUYNCANTb CEKTOPUANTbHO-TMHEHbI CTaTUYECKNT MOMEHT:
- MOCTPOUTL 3MKOPY MaBHbIX CEKTOPUa/bHbIX KOOPAMHAT (MONOC NOMELLAIOT B LIEHTP U3rn6a):
BbIUYNCANTb CEKTOPUANbHbIA MOMEHT UHepLMY;
- BbIYUC/INTb MOMEHT MHEPLIMUN NPU YNCTOM KpyUYeHWUU;
BbIYUCANTb NITMBHO-KPYTUNbHYIO XapaKTepUCTUKY.
XapakTepuctmku matepuana: R =225 MMNa. E =2 -105MMa. g =0.3. 6=0.2cm. 6 =6.0 cm. h = 10,0 cm. ft, = 1.5¢cm
(cm. pucyHOKA. 1).

PucyHoK A.1 — Cxema 3afjaHHOro ceyeHus

A.1.1 OnpepeneHne NONOXEHUS LLeHTPa TAXKECTN
Paz6usatoT hnrypy Ha aneMeHTapHble MPsSIMOYrofbHWUKKW, ONpeAensoT naoLan npsiMoyrobHUKOB:

A, =A2=6b =60,2 = 1,2cm2.

A3=(h-2-6) 6=(10-2 0,2) 0.2= 1.92 cm2.

A4=Ab=(ft,- 816 =(1.5- 0.2)m0.2 = 0.26 cM2.

A =2Ay +A3+2A4=2 1,2+ 192+ 2 0.26 =4.84 cm2.

3artem onpegenstoT NoNoXKeHNe LeHTpa TskecTn C ceveHnst OTHOCUTENbHO oceli 1y 3 (CM.pUCYHOK A.2):
sZ0=/1t*1 +A2 b +AY'*3+An z4+Asms=2-1.2«-2.9)+2 0.26+-5.8) =-9.976 cma.

*y3 _ -9.976
zc= i’ = — =-206 cm yc=0.T.K 23— 0Cb CUMMETPUW.

24



FOCT P 58883— 2020

60

PUCYHOK A.2 — KOOpAMHATbI LEHTPOB TSXKECTH 3NeMEHTapHbIX NPSIMOYTObHUKOB (K ONpeAeneHunto NonoXeHus LeHTpa
TSDKECTU CeUYEHUs!)

A.1.2 BbluncrneHune rnaBHbIX LeHTpalbHbIX MOMEHTOB UHEPLUUYU

=2 (/,*A'Yy,~/A L y\ +2(/24 +A4-y2) =
=2\"-+A.92\2 |+2] -+02-192j-f2] - ~ 1: m+4.152 0.26 j=8141 cm4.
/N=2e" + [ «2)+/r3N/L y2+2(/yd+ «2)N/2=

=2j— m -4-0,842 12 2[5 - 4-Z062-t92 j4-2] '\ ' ~u-3.742 0.26 |=24.32 cm4.

A.1.3 BbluncneHvne ceKtopuaibHbIX KOOpAUHAT
3aMeHsIoT LiBenep pacyeTHol CXeMOW, IMHUN KOTOPOI coBnajaloT C OCEBbIMU NIMHUAMUN 31€MEHTOB CeYeHus
(nnacTtuH) (cM. pucyHoK A.3). CTPOSAIT antopbl KOOPAMHAT Z (CM. PUCYHOKA.4) ny (CM. pucyHok A.5).
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PucyHoK A.3 — PacuyeTHaa cxema ceyeHus, cM

4.9 4.9

PucyHok A.5 — 3ntopa KoopauHaty. cMm

CTpOST aMtopy CeKTOpHasibHbIX KOOPAMHAT Uic (CM. pUCYHOKA.6). pacrionarasi nostoc B LIEHTPE TSHKeCTH cedenunsi P= C).
0 — Havano oTcyeTa CEKTOPUabHbIX KOOPAUHAT (Ha NepeceyeHn KOHTypa 1 ocy CUMMETPUK) (CM. PUCYHOK A.7).
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“c=Y™ +W AO H-W W

rae yvad, zHW — KoopAuHaTbl TOUKM Hayasa 31eMeHTa;

YKailk zkch — KOOPAUHATbI TOUKM KOHLA 3NEMEHTA.
r.y — KOOPAUHATbI TOYEK OTHOCUTE/NbHO LIEHTPA TSXKECTU:

0(2.06; 0);
1(2.06; 4.9);

2 (- 3.74; 4.9);
3 (- 3.74; 3.5);
4 (2.06; - 4.9);
5(-3.74,;-4.9);
6 (3.74; - 3.5);

“c0=0-

we, =0\ +yu-z,- y,= =0+0- 4.9<.06=- 10.094 cm2.

®C2=«1+Yrr2-y2-rl=- 10.094 +4.9-(-3.74)-4.9-2.06 =-38.514 cm2.

We3d =<2 + Y2'*3“ Yu'z2=" 38514 +4 9’ (* 3-74)“ 3-5'(“ 3.74) =" 43-75 cm2

(Oca = (Op+Yn rd4-yYyp-Zg=0+0-(-4.9)-2.06 = 10.094 cm2.

bIc5 = «@* + YA zb~Y6'21 = 1°-094 + (~ 4-9)'(" 3-74>— (- 4.3) 2.06 = 38.514 cm2.

wee="“5+Y6'26~Y6'Y =38-514 + <"4-9)'(” 3'74>~ (* 3.5)" 3-74) = 43-75 cm2-
10.094

(A-1)

PucyHok A.7 — KoopfauHaTbl TOYeK Havana 1 KoHua

PucyHoK A.6 — 3ntopa ceKropuarbHbIX KOOPAUHAT <CC, CM2

3leMEeHTapHbIX NPAMOYTro/ibHNKOB
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A.1.4 OnpegeneHve NONOXKEHUA LeHTpa n3rnoda
BbIUMCNAIOT CeKTOPUaIbHO-NMHENHbIe CTaTuYeckme MOMEHTbI, YMHOXasi 3Mopy < Ha COOTBETCTBYHOLLME 3Mopbl
KoopamHaT (no cnocoby BepeliarnHa), no oopmynam:

A

sur=R ¥y =R vy bdl. (A3

A 1

BbIUMCAAIOT KOOPAMHATY LEHTpa 13rnba az (CM. pUCyHOK A.8):

A.1.5 MocTpoeHue antopbl rMaBHbIX CEKTOPUaNbHbIX KOOPAUHAT LUK
Monoc nomewaroT B LeHTp u3rnba P = D. 0 — Hauvano otcyeta CeKTopua/bHbIX KOOPAWHAT (Ha nepecevyeHnn KoH-
Typa u ocn cummeTpumn). Antopa nokasaHa Ha pucyHke A.9.

Z; Y — KOOpAWHaTbl TOYEK OTHOCUTENIbHO LeHTpa n3runoa:

0(-2.92: 0);
1(- 2.92:4.9);
2 (- 8.72: 4.9);
3 (- 8.72: 3.5);
4(-2.92:-4.9)
5(- 8.72:-4.9)
6 (- 8.72:- 3.5)
«A0O=0

LMl =00+>0*1“N‘zo=0+0" 49" 292>= 1431 &2

co”co, +y, z2-y2-z,=1431+4.9 (-8.72)-4,9-(-2.92) =- 14,11 cm2.
(0*3=uRP+y2«3- y3«2=- H.11+4.9«- 8.72)- 3.5«- 8.72}=- 26.32 cm2.

«A4 =<0 +YC'z4- Ya'*0 =0 +0“ (“ 4.9)' (" 2 92>=-14.31 cm2.

OA =04+YN'25- ¥6'z4=- 1431 +(- 4.9)=(-8.72) - (- 4.9) «{- 2.92) = 14.11 cm2.
A6 = +Y* M6 YB *>= 1411+ (- 4.9)«- 8.72)- (- 3.5) %- 8,72) = 26.32 cM2.
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4,98
PucyHoK A.8 — TlonoxeHue LeHTpa narnéa PycyHOK A.9 — 3niopa rMaBHbIX CEKTOpUabHbIX KOOPAMHAT
MpumMmeuaHne — 0— rnaBHas CEKTOPMAIbHAsA HyNeBasi TOUKa— 6/vKaiilias K LeHTpy n3rnba Hynesasi ToUKa,

y ceyeHuii ¢ O,U'HOVI OCbO CMMMETPUN pacnonoXXeHa Ha nepece4vyeHnn KOHTypa u 3TOW ocw.

A.1.6 BbluncneHne cektopmanbHOro MoMeHTa nHepumm A
MepeMHOXatoT antopy <K Ha anopy MK (Mo cnocoby BepelarnHa n hopmyne CUMNCOHa).

/,=3t02 dA=2 ~14,31-4.9 i-14.31+2 ~ (14.312+4-(-0,1)2+14.112]J +

+2-14.11-1.4 +2 526.32-14.11)-1,4 22,25 = 2655,75 cm4.

2

A.1.7 BblunCNeHNE MOMEHTA MHEPLMMN NPU YUCTOM KPYHEHUU
MOMEHT MHepLUM NpK YNCTOM KpydeHun X BbIUMCASAIOT MO hopmyne

/,=1MN Sn-83. (A.4)

rae S — MeHbLUNiA pa3mep:
h — pa3mep no ocsam:
]] = 1,12 — ana weennepa; 1,25— ana gyraspa; 1.2 — ans taspa.

/(=1 1,12-(2-5.8 0.23+9.8 0,23+2t4 0.23)=0.072 cm4.

A.1.8 BbluncneHue n3rnbHoO-KPYTUIbHOWN XapaKTepucTUKn
MN3rMbHO-KPYTULHYHO XapaKTepuCcTUKY K BbIYMCAIOT Mo hopmyne

(A-5)

MpegsapuTenbHO BbIYUCIAKOT MOAYNb CABUTA:

2 «Y*
6=m 7.7-103 KH/cwv™,
2(1-* v)  2(1*0.3)

OnpegenstoT N3rMGHO-KPYTUNLHYHO XapaKTepuCTUKY:

77103 0072 _ 500323 cm ' =0.323

2 104 2655.75
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MpunoxxeHne b
(pekomeHayemoe)

PacueT pacTsiHyTo-u3rn6aemoii antoM1MHMeBOl BEPTUKANbLHOW HanpasastoLie,
HEeCyLero u 0ONOPHOro KPOHLWITEHRHOB

B.1 NcxopaHble faHHble

PacueT npoBoAAT ANs1 XKene3o6eTOHHOro 3faHusi, NPSIMOYroNbLHOrO B NiaHe, pasmepom 20*60 M. BbicoToli 30 M.
pacnono>xeHHoro B MOCKOBCKOIi 06n1acTu, B 30He ManoaTakHON (Huke 10 M) 3acTpolikn, ana BepxHero ydactka H®C.
pacnonoXXeHHOro BHe yrnoBOW 30HbI. HanpasneHve BeTpa NepneHanKynsapHoO K 60nblueli CTOPoOHe 3[aHus. YpoBeHb OT-
BETCTBEHHOCTU 3[aHusA — HOPMa/bHbIA. [JAnHa paccunTbiBaeMoli HanpasnstoLweidl coctaenseT 3.6 M C onvpaHvem no
TPExXNpPoneTHON cxeme, Lwar HanpasnsawWmx — 0,606 M. BepXHUI KPOHLUTEH — HeCYLUUii, ocTanbHble — OMopHble. Ha-
npasnsoLWas 3arpy>keHa CMMMeTp1YHO. Hanpasnsitowas 1 KPOHLUTENH BbIMOAHEHbI U3 antoMuHMeBoro cnnasa A6060 T66
no FOCT 22233 n coeanHeHbl Mexay coboi AByms 6ontamun M8. y3en CoOeIMHEHNA — LUAPHUPHbINA.

06ML0BKa BbIMNONHEHA U3 KepaMOrpaHUTHbIX NAUT ToAWUHONM 10 Mm. pa3mepoM 600*1200 MM. yCTaHOBNEHHbIX
BEPTUKA/IbHO.

KoadhdmumeHT ycnosuii pabotbl yc = 1.

b.2 OnpegeneHne Harpy3ku oT CO6CTBEHHOIO Beca

HopmaTuBHbIe Harpy3ku oT CO6CTBEHHOrO Beca anemMeHToB H®C onpeaenstoT No TEXHUYECKO JOKyMeHTauum npo-
n3sogutenei.

OnpepfensatoT pacyeTHble Harpy3ku:

- OT Beca kepamorpaHuTa (06beMHbIli Bec 2500 kr/M3, ToNWMUHA NAUTbI — 10 MM):

gip= qfp | y,= 2500 0.01-1,1 = 27,5 krc/mM2<0.270 kMa);

- OT Beca HanpasnstoLeli (Bec npoguns — 0,7 krc/m):

MHanp = CwB 'b /b =0.7-1.05/0.606 = 1,21 krc/mM2 (0,012 Kla).

CyMmapHasi paBHOMEpHO pacrpejeneHHas NocTosiHHas Harpy3ska gco COCTaBUT:
G0 = 9rp + chanp = 27,5 + 1.2 = 28.7 kic/M2 (0.281 KMa).

B.3 OnpegeneHve BETPOBOW Harpysku

B.3.1 Ans 06LEKTOB, HEe SABMAIOLWMXCA 3[aHUAMMU MOBbLILUEHHOrO YPOBHS OTBETCTBEHHOCTU (CM. 7.8 HacTosLiero
cTaHgapTa), pacyeT anemeHToB H®C NpoOBOAAT Ha NMKOBbIE BETPOBbIE Harpy3Ku.
B5.3.2 OnpepenatoT aKBMBANIEHTHYIO BbICOTY 3fjaHna No nyHKTy 11.1.5 CMN 20.13330.2016:

ft=30mM<d=60m-¢ zc=ft=30m.

Ona ze = 30 M onpefensoT NMHeHON nHTepnonauneli KoaddunumeHT K no tabnuue 11.2 CM 20.13330.2016 (ansa
TMna MecTHOCTM A cornacHo nyHkTy 11.1.6 CN 20.13330.2016). k = 1,375.
5.3.3 HopmaTtuBHble 3HAaYeHUsI NMKOBOW BETPOBOI Harpy3ku onpegenstoT no oopmyne (11.10) CN 20.13330

*Y-> = ‘vO/f(zeK1+;(zc)lep . ()v™_>

MNnowagb c6opa BETPOBOW Harpy3ku ANns paccMmaTpuBaemoii HanpasrstoLeli coctaBnset 0.606 3,6 = 2,18 m2. ins
KaXK[0ro 13 KpOHLUTEeMHOB 3Ta nnowaab coctaBut 0.606 1,2= 0.73 m2.

CornacHo Ta6nuue 11.8 CIM 20.13330.2016 KO3(hhULMEHT V COCTABUT:

- 4Nns Hanpasnsawouweit: v. = 0,98,v = 0,99:

- Ana kpoHwTterHa: \\ = 1,v_= 1

MnKOBblE 3HaYeHUs aspoanHaAMUYECKUX KoadduumeHToB cp4( , onpefensitoT nNo nyHkTy B.1.17 npunoxkexHus B
CM 20.13330.2016. 1A 30HbI B no pucyHky B.24, cp*= 1,21 =- 12

B.3.4 HopmaTtuBHble 3HAYEHUsI NMKOBOI BETPOBOI Harpy3Ku coCTaBaT:

- ANS HanpasensoLweii:

tv, = 0,23 =1.375 =< + 0.65)-1.2 0.98 = 62,6 Kic/M2 (0,614 KTla):

Ne = 0.23-1.375-(1 + 0,65)-(-1.2)-0.99 = - 63,2 Ki/M2 (- 0.620 KIla);
- ana KpOHUJTeVIHaZ

No = 0.23-1,375- (1 + 0.65)-1.2 -1 =64,2 krc/M2 (0.620 KIla):

Ne =0.23-1.375 (1 +0,65) (-1.2)-1 =-64.2 kc/M2(-0.620 KIa).
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B5.3.5 OnpefensatoT pacyeTHYHO BETPOBYHO Harpys3Ky 418 3/1€MEeHTOB HaBeCHOro chacaja C y4eToM KoadduumneHTa Ha-
[e>KHOCTU No Harpy3key, = 1.4 no nyHkTy 11.1.12 CM 20.13330.2016 1 KO3hrLmMeHTa HafeXXHOCTM MO Ha3HaueHuto yn = 1.0
(ycTaHaBnnBaeTCs B 3afjlaHN/ Ha NPOeKTMpOoBaHue):

- 4NSA HanpasnsoLwei:

w, = 62.6-1.4 = 87.6 kic/M2 (0.859 K/la);

n-, =- 63.2«1.4=- 88.5 krc/mM2 (- 0.868 K/la);

- [ANS KPOHLUTENHa:

w* =64,2-1.4 = 89.9 krc/M2 (0.882 K/la);

// =- 64.2<1.4=- 89.9 krc/M2 (- 0.882 K/la).

B 3anac npuHMMatoT BETPOBYHO Harpy3Ky Ha HanpasAslOLLYO0 U KPOHLUTENH, paBHyto + 89.9 krc/M2 (+ 0,882 k/la).

B.4 OnpegeneHve rononefHoN Harpy3km

3HauyeHvie rononeAHon Harpy3ku [ Npu oTCyTCTBUN (haKTUYECKNX AaHHbIX 11 MecTa CTPOUTeNbCTBA BbIYMCAAIOT NO
thopmyne (12.2) nyHkta 12.2 CM 20.13330.2016.

i'= bk\i2pg.
rae b =5 mmno ta6bnuye 12.1 CM 20.13330.2016:
K= 1.4 no Tabnuue 12.3 CMN 20.13330.2016;
p = 0.9 r/cM3 NNOTHOCTb Nbja:
[ =0.005-1.4 «0.6 00 9.81 = 37.8 H/M2 = 3.8 krc/m2.
PacueTHoe 3HauyeHne rononeAHoNn Harpy3kn *  BbIYWUCASOT MO hopmyne
gron=r Yr 3.8-1.8 = 6.8 kic/M2(0.067 KMa).
rae (t= 1,8 npuHAT no nyHkty 12.5 CMN 20.13330.2016.

b.5 OnpefeneHve ycunuii B HanpasnstoLLel

PaccmaTtpuBaloT YeTblpe COYEeTaHWsi Harpy3oK, NepBoe K3 KOTOpbIX BKIOYAET Harpy3ku OT COGCTBEHHOro Beca,
Beca rofoneja, a Takke NVKOBYIO BETPOBYIO Harpysky C MOMOXWTENbHbIM 3HAYeHUEeM, CHUXKEHHYHO Mo TpeGoBaHWUAM
CN 20.13330:

a) MepBoe coueTaHne

Usepr = A00 + ®on = 28.7 + 6.8 = 35.5 krc/m2 (0.348 Kia);
NoroHHas Harpyska Ha Hanpasnstowyto: 35.5-0.606 = 21.5 krc/m (0.211 kH/m):
9op=0.6w =0.6-89.9 = 53.9 krc/M2 (0.528 Ka):

NOroHHas Harpy3ska Ha HanpasnstoLwyto: 53.9 0.606 = 32.7 kre/m (0.321 kH/m).

MOMEHT B HanpasnsoLLedl OT FOPU3OHTaIbHON Harpy3Ku.

Hanbonee Harpy>keHHbIM SIBASIeTCA CeveHre Ha Ornope BO BTOPOM y3/e CBepXy, Tak Kak 3fecb AelicTByeT Makcu-
MasbHbIi MOMeHT M B coueTaHum ¢ npogonsHoii cunoit N v nonepeyHoii cunoii O.

M= = 327 "2~ =4.7 krc M (0.046 KH -m).
10 10 ’ !

CooTBeTCTBYIOLLLEE pacTArMearoLLee ycuaMe Ha onope oT CO6CTBEHHOrO Beca HanpasnsaoLeli 1 061nLOBKY nmeeT
3Ha4veHue:

N =21.5 krc/m=2.4 M= 51.6 krc (0.506 KH).
CooTBeTCTBYlOWAA NonepeyHas cuia Ha ornope OT BETPOBOro Hanopa VMeeT 3HayeHuve:
0 =0.500my i =0.500 32.7 krce/m<1.2 m= 19.6 krc (0.192 kH).

6) BropoBs coueTtaHune
BTOpOB coueTaHune BKNOUAET Harpy3ku OT COGCTBEHHOMO Beca, Beca rononefa v NMKoByo BETPOBYIO Harpy3Ky C OT-
puuatenbHbIM 3Ha4YEeHNEM, CHXKEHHYHO Nno yka3aHusam CIM 20.13330.

+ &cn = 28.7 + 6.8 = 35.5 krc/m2 (0.348 kMa);
NoroHHas Harpyska Ha Hanpasnstowyto: 35.5-0,606 = 21.5 krc/m (0.211 kH/m):
9op=0.6 w=0.6- 89.9) =- 53.9 kic/M2 (- 0.529 KMa);
NOroHHas Harpyska Ha Hanpasnstowyto: - 53.9-0.606 =- 32.7 krc/m (- 0.321 kH/m).
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MoMeHT B HanpaBnstoLLeli OT FOPU30HTaNbHOW Harpy3Kku.
Hanbonee Harpy>keHHbIM ABASieTCSA CeyeHue Ha ornope BO BTOPOM y3/e CBepXy, Tak Kak 3fecb AelicTByeT Makcu-
MaUlbHbI/i MOMEHT M B coueTaHuu ¢ MPOAoNbHON cunoii N 1 nonepeyHoi cunoi O.

M=-3-il1 =- 327 "2* =-4.7 Krc-m,(- 0.046 kH-m).
10 10 '

CoOTBeTCTBYIOLLLEE pacTarMsaroLLee ycuame Ha onope oT CO6CTBEHHOro Beca HanpaBnmou_l,eﬁ 1 061NLLOBKM nMeeT
3Ha4eHue:

N=215kc/m=2.4 m =51.6 krc (0.506 kH).

CooTBeTCTBYlOLas NONepeyHas cr1na Ha onope OT BETPOBOro Hanopa UMeeT 3HaYeHune:

0=0.500 q+=0.500 «- 32.7 krc/m)-1.2 M= -19.6 krc (- 0.192 KH).

B) TpeTbe coyeTaHue

TpeTbe couyeTaHue BKIHOUAET Harpy3ku OT CO6CTBEHHOrO Beca 1 NONMHY BENNYMHY MMKOBOW BETPOBOW Harpysku C
NONOXMNTENbHLIM 3HAYEHNEM.

= foc=287 ke/M2 (°-281 KlMa>

MOroHHas Harpyska Ha HanpasnstoLlyto: 28.7-0.606 = 17.4 krc/m (0,171 kH/m);

g(op=w = + 89.9 krc/m2 (0.882 Klla);

NoroHHasa Harpyska Ha HanpasnsioLyto: 89.9-0.606 = 54.5 krc/m (0,534 kH/m).

MomeHT B HanpaBsnatoLLeli 0T FOPU30HTaNbHOW Harpy3Kku.

Hanbonee Harpy>keHHbIM AIBNSieTCA CeyeHve Ha onope BO BTOPOM Y3/e CBepXy, Tak Kak 3fecb felicTByeT Makcu-
MaUlbHbI/i MOMEHT M B coueTaHnu ¢ NpofonbHOl cunoii N n nonepeyHoi cunoii O.

M=3JL =— SU*“l =7.8krc-m(0.076 kH ™).
0] 0
CooTBeTCTBYIOLLIEE pacTArMBatoLiee ycunme Ha onope oT cO6CTBEHHOrO Beca Hanpasnsitoweid 1 06IMLIOBKN UMeeT
3HayeHue:
N = 17.4 krc/m-2.4 m = 41.8 krc (0.410 kH).
CooTBeTCTBylOLLan NonepeyHas cuna Ha onope OT BETPOBOro Hanopa MMeeT 3HaYeHne:
0 =0.500 gs =0.500<54.5 krc/m-1.2 m= 32.7 krc (0.321 kH).

r) YeTBepToe coyeTaHve

YeTBEpTOE coyeTaHMe BKIOYAET Harpy3ku OT CO6CTBEHHOIO Beca W NOJHY0 BeNMUNHY MUKOBOI BETPOBOI Harpysku
C oTpuuareNbHbIM 3Ha4YeHNEeM:

Ysepr = * 287 wic/M2 (0.281 kMa);

MOroHHas Harpyska Ha HanpasnsoLyto: 28.7-0.606 = 17.4 krc/m (0,171 kH/m);
qrop=w =- 89,9 krc/mM2 (- 0.882 Klla);

NOroHHasa Harpyska Ha HanpasnsitoLyto: - 89.9 «0.606 =- 54.5 krc/m (- 0.534 kH/wm).
MOMEeHT B HanpasnAloLeli 0T FOPU3OHTa/IbHON Harpy3Ku.

Hambonee Harpy>KeHHbIM SIBNSIETCS CEYEHME HA OMOPEe BO BTOPOM Yy3/1€ CBEPXY, TaK KaK 3Aech feiicTByeT MaKcu-
MaUlbHbI/i MOMEHT M B coyeTaHuu ¢ MPOAONbHON cunoii N 1 nonepeyHoii cmnoii O.

M=-2J1 =- a4'5 122 =-7.8 Krc-m(-0.076 KH-m).
10) {0]

CooTBeTCTBYIOLLEE pacTArnBaroLLee ycunme Ha ornope ot cob6CcTBEHHOrO Beca Hal'lpaBl'Iﬂ}OUJ.eVl n 06/'IVIL|,OBKVI nveet
3HaueHwune:

N = 17.4 kic/m=2.4 M = 41.8 krc (0.410 kH).
CooTBeTCTBYHOLLas NONEpPeYHas cuna Ha onope OT BETPOBOro Hanopa UMeET 3HaYeHune:

0 =0.500 q® =0.500-(- 54.5 krc/M)-12 M=- 32.7 krc (- 0.321 kH).

B.6 PacueTt HanpaBsnsawoLe
B.6.1 OnpepfensitoT pacyeTHoOe conpoTuBneHne cnnasa A6060 T66. B cootBeTcTBMM ¢ Tabnmueli 9 TOCT 22233— 2018
ANA 9NEMEHTOB C TONLMHOW 0 3 MM BKNHOUNTENBHO:

Ry = 160/1.1 = 145.5 Mla = 1484 krc/cm2:
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Ru~ 215/1.1 «1.45 = 134.8 MINa = 1374.6 krc/cm2
npuHMmatoT R = 1370 krc/cm2 B cooTBeTcTBUM ¢ CM 128.13330.
Rs=0,6R= 0.6-1370 = 822 krc/cm2 (80.6 MTla).

npuHUMmaroT Rs = 820 krc/cm2 (80.4 MMa).
B5.6.2 CeueHune HanpasnstoLwel 1 ero xapakrepmucTukmn
B pacueTte NpUHATO TaBPOBOE, YCNOBHO-YNPOLLEHHOE CeYEHMeE.

A =250 cM2; ix = 14.924 cm4: Ay = 5.247 cvmd:
r =2,44 cm; / = 1.45 cm:
X y
=7-95 cm3; whr =252 cm3; WyaM = Wy = 1.54 cm3.

PucyHok B.1 — PacueTHOe ceuyeHune HanpaBastoLLeit

a) [MepBoe coyeTaHve Ha onope:
M =- A7 krc-m (- 0.046 kH =m);
N = 51.6 krc (0.506 kH);

O = 19.6 krc (0.192 kH).

MpoBepKa NPOYHOCTU CeYEeHUs HanpaB/stoLLei
HopmanbHoe HanpsbkeHue B Noske TaBpa:

U +ﬁ__4,¢,1ncr—m-v“ _15\5 Krc

W. A 7.95 10* m* 2.50 10 *mr

=- 591 195 krc/mM2 206 400 krc/m2 = - 384 795 KG/M2 = - 38.5 krc/cm2 (- 3.78 MMa):

- 38.5 kre/em2 < K(c = 1370 kre/cm2- 1 = 1370 kre/cm2 (134.4 MMa); xory= 0.

HopmanbHOe HanpshkeHue B CTEHKe TaBpa:
M N _ 4.7 Krc M . 51,6 krc
~W ~A~ ' 1,52 10*m* 250 10“*M2 ~

X,mi>

= 1865 079 krc/M2 ¢ 206 400 kre/M2 = 2 071 479 kre/mM2 = 207.1 kre/cm2 (20.3 MMa);
207.1 «krc/em2 < fye = 1370 krc/cm2- 1 = 1370 kre/cm2 (134.4 MMa); xxy = 0.

FOCT P 58883— 2020

MakcnmanbHoe KacaTtenbHoe Harnps>eHue B CTeHKe Taspa Ha6nronaeTc;| Ha ypoBHe LeHTpa TAXXeCTun cCevYeHus:

Xy~ ? Sl~ 14292'2 Klrg“:w(zzi)ig?g;bl = 23.0 tac/cm2(2.26 MMay;
23.0 kre/em2 < 4,yB= 820 krc/cm2 (80.4 MMMa): o = 0.
3fecb S — cTaTM4yecKnii MOMEHT OTCEYEHHOW YacTn CeYeHus:
S$=592-0.15-2.96 =2.628 cm3.

MPOYHOCTL ceveHus HanpaensioLei obecneyeHa.
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6) BTopoe couyeTaHve Ha onope:
M = 4.7 krc-m (0.046 KH-m):
N=51.6 krc (0.506 kH):

0= 19.6 krc (0.192 kH).

HopmanbHOe HanpshkeHve B NofKe TaBpa:
A +W_ 4,7 Krc-m 516 krc
"Wt/n, ~~ 795 10ebb 250=10"4mr ~

=591 195 krc/mM2 +206 400 kre/mM2 = 797 595 kre/mM2 = 79.8 krc/cm2 (7.83 MMMa):
79.8 kre/em2 < R(c = 1370 kre/em2-1 = 1370 kre/cm2 (134.4 MMa); xxy = 0.

HopmasbHOe HanpsikeHue B CTEHKe Taspa:

U N 4.7KrC M 51.6 krc
g= ——

n | 252 10-eMs 250 10w

=-1 865 079 krc/M2 + 206 400 kre/M2 = -1 658 679 kre/M2 =-165.9 kre/cm2 (-16.3 MMa);
-165.9 kre/cv* < Rfc = 1370 kre/ev*- 1 = 1370 kre/cv* (134.4 MMa): ner= 0.
MakcumasnibHOe KacaTtefbHOe HamnpshKeHne B CTEHKe TaBpa Ha6MioAaeTcsl Ha YPOBHE LIeHTpa TSXECTU CeyeHus:
0.S= 196kcC 2626 10-y- =23 0 knfiA(2
Yyl 14.924 10%*M *-0,16-10-*m
23.0 KIC/CMR * Rsyc = 820 kr/cm2 (80.4 MMMa): o =0.
MpOYHOCTb CEYEHMSI HaNpaBnstoLLei obecneyeHa,
B) TpeTbe coyeTaHve Ha onope:
M=- 7.8 krcem (- 0.076 kH - m);
N =41.8 krc (0.410 kH);
0=32.7 krc (0.321 kH).
HopmasnbHOe HanpskeHve B MoOJKe TaBpa:
M N 7.6KrC M 41,8 krc
WK A~ 7.95 10emM3 r.600*4m4 -
=- 981 132 krc/M* + 167 200 kre/m* =- 813 932 wre/m* = - 81.4 krc/cv* (- 7.98 MMa):

- 81.4 krc/cm2 ¢ 1370 kric/cm2 <1 =1370 kre/cm2 (134.4 MI‘Ia);.ny =0.

HopmanbHoe HanpspkeHvie B CTEHKe Taspa:
U N_ 78kc m + 418krc
~ Mxsn 7 ~ 252 10«M 5 2.50 10"4ma _

=3 095 238 krc/mM2 + 167 200 kre/M2 = 3 262 438 kre/M2 = 326.2 kre/cm2 (31.99 MMMa);
326.2 krc/cm2 < Auc= 1370 krc/cm2 1 = 1370 krc/cm2 (134,4 MMa); =0.

MakcumasibHoe KacaTte/lbHOe HanpshkeHne B CTeHKe TaBpa HabNoAaeTcsl Ha YPOBHE LieHTPpa TAXECTN ceveHuns:
0s 32.7 krc 2.628 10«ul

. = = 38.4 krc/cw* (3.77 MMa);
™ =/ | 14924 10*m* 0.15 10'*m

38.4 krc/cm2 < Rsyc = 820 kr/cm2 (80.4 MIMa): a = 0.

MPOYHOCTL CeueHnst HanpasnsioLLei o6ecneyeHa,
r) UYeTBepToe coueTaHue Ha Onope:

M = 7.8 krc M <0.076 kH «m):
N =41.8 krc (0.410 kH):
0 = 32.7 krc (0.321 kH).
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HopmanbHoe HanpshkeHue B NonKe TaBpa:
M N 7,6 Kfc © 41.6 Krc
~uraum  ~ _ 7,95 10 «ms 2.50 TO"4m* ~

=981 132 krc/M2 + 167 200 kre/mM2 = 1 148 332 kre/M2 = 114,8 kre/cv2 (11.26 MNMNa);
114.8 krc/em2 < Ay = 1370 kro'cm2 1= 1370 krc/cm2 (134.4 MMa); ‘ny =0.

HopManbHOe HanpsbKeHue B CTEHKe TaBpa:

M N 7,8 Krc M 41.8 krc
o= +— = Y, R AR — =

A 262 10 ™ 2.50 10-4wm»

=- 3095238 krc/M2 + 167 200 kre/M2 = - 2 928 038 kre/M2 = - 292,8 krc/cM2 (-28.71 MMa):
- 292.8 kre/em2 < fyc = 1370 kre/cm2-1 = 1370 krc/cm2 (134.4 MMNa): Txy = 0.

MakcumanbHoe KacatenbHOe HanpskeHve B CTeHKe TaBpa HabnogaeTcs Ha ypoBHE LieHTpa TSXKEeCTU CeveHuns:
32,7 krc 2.628 10~8m3 =384 KI'C/CM2(3.7G MI'Ia);
| 14.924 10-*wm4 0.15 10™m
38.4 krc/cm2 < Rsyc = 820 kr/cm2 (80.4 MMa); o =0.
Mpo4YHOCTb ceyeHuss HanpasnsAoLLeli obecneyeHa.
5.7 NMpoBepka MecTHOW 1 06ueli ycToiunBOCTU HanpasasitoLen

Kak BMAHO M3 NPOBEAEHHbIX BbIYWCNEHWUIA, N NOMKa, N CTEeHKa HanpaBisloLlieli MOryT oKa3aTbCsi B CXKaTtoli 30He 1
TpebytoT NPOBEPKM MECTHOI YCTOMUYNBOCTH.

Mpodwnnb HanpasnsoLWeln B LENOM ABASAETCA PacTAHYTO-U3rmbaemMbiM 1 NPOBEPKM 06LLeli yCTONUYNBOCTU He Tpe-
oyer.

MNpoBepKa MeCTHOW YCTONUMBOCTU CTEHKU

1350

J ,35%. =2,21<75WN~— alE =75f1-95 - j— - =2762.
Vo.71 10e vV £ ;U' I 071 10 Ho71 10e
YCTONUYMBOCTb CTEHKM 0becneyeHa.
MNMpoBepKa MeCTHO YCTOUMBOCTY NONKN
3a pacueTHyo IMHY HanpasnsAoLL el MPUHATO paccTosHWe, paBHOE BbICOTE MAUTbI KepamorpaHura.
=120/2,44=49; =X JrTe =49] S3- 4. uwwonruo 4k
~0.71 10e
Haxogum K, = 0,540, 4uTo MeHee onpeaeneHHoro no hopmyne nyHkra 9.2.7.
"r=-y-"RfE = N W?5M6 “ 0-681<[I®be/= (68-1 ,5>2- 2 = 31.25 MM. C yueTOM paguyca 3aKpyrieHnsi 2 MM.

Yuer HeaoHanpsa>XBHUA NMOJIKAL

iRif 11350 -1 - -
J— ==J]J——— =4.01 > 1.5 npuHumaem =15 = 1.5 0.540 =0,810;

I, =0,681 <0,810.

YcTOoN4MBOCTb NONKN obecrneyeHa.

5.8 NpoBepka NPOYHOCTM HECYLLero KpoHLiTeliHa

B.8.1 PaccmaTpvBaloT BepxHWii (HecyLlinii) KPOHLUTENH, TakK Kak OH BOCMPUHMMAET FrOpU3OHTaNbHYHO U BepTu-
Ka/fbHYlO COCTaB/sAIOLIME HArpysku 1 siBAseTcs Hambonee Harpy)KeHHbIM. OnpegensitoT YCuaMs B KOHCOMbHOW YacTu
KpOHLUTEliHA.

Cwvnbl, NepejaBaeMble Ha KPOHLUTEWH Npy NEPBOM COYETaHUN Harpy3oK (CM. PUCYHOK B.2):

- BepTMKabHas cuna oT COGCTBEHHOIO Beca HanpasnsitoLLeil, Beca rononeja v o6aMLOBKU:

pr =21.5 krc/m*3.6 M = 77,4 krc (0.759 kH);
- ropu3oHTanbHas cuna oT BETPOBOro Hamopa:

Wop =- 32.7 kic/Mm=1,2 m=- 39,2 krc (- 0,384 kH).
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CoueTaHve, BKIOYatoLLEee OTprLaTENbHOE BETPOBOE AaBNeHME (OTCOC), B JaHHOM CllyYae He sIBNSETCS PacyeTHbIM
ANS1 CTEHKN KPOHLLITEMHA, TaK Kak BeNMUMHbI HAropa 1 0Tcoca PaBHbI 1 PeLLatoLLeil CTaHOBUTCS NpoBepKa yCTOMUMBOCTH
Ha cXKatve OT BETPOBOro Hariopa.

f — o6nnuoBka. 2 — Hanpasnstowas; 3 — KpPOHLWTEH
PucyHok B.2 — Cxema KpenneHusi HanpasstoLL e K OCHOBaHWNIO Yepe3 HeCYLLMA KPOHLUTERH
OKCLEHTPUCUTET NPUIOXKEHNA BEPTUKANBHOW Harpy3ku eavpl = 80 MM. ropnsoHTanbHoM elgp = 2,25 Mm.

a) B Hanbonee Harpy>keHHOM CEUYEHUN HECYLLEro KPOHLUTEWHA, KOTOpbIM SIBNSIETCS CEUYEHME CTEHKU Ha rpaHuue ¢
Nonkoii, felicTBytOT cnepytoLime ycunus;

MB« =WBgpr{w =774 mc 8 0cm =619 2 Krccw (6-072 kH- cm);
Miop = Nlop melop = - 39.2 krc-0.225 cm =- 8.8 krc=cm (- 0.086 KH-cm);
O = WDepl = 77.4 krc (0.759 kH <m);

N =WDU =- 39.2 krc (- 0.384 kH cm).

[MOCKO/bKY KOHCO/IbHasA YacTb KpOHLIJTeVIHa nveetr CMUMMETpPUYHOE CnioHoe cevyeHune, npoeepka Ha AGVICTBME 6u-
MoOMeHTa B He aBnseTca H906XOAI/IMOI7I.
XapaKTepucTuKu paccmarpvBaemMoro ceyeHus KpOHIJJTeI‘;IHa;

A =03 8=24cmZ
w*~ Wmax = 0.3 «82i6 = 3.2 cm3; Ix = 0.3 883/12 = 12.8 cm4;
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Wy=w~m=8-032/6=0.12CM3;ly =8 0.3¥12=0.018erf:
S =4 0.3«2 =24 cm3— cratmyeckuii MOMEHT NONyceYeHNs.
o, = =-1 +1L +— \=- 283.2 krc/cv* (- 27.77 MMNa);

w, Wy A { 32 0.12 24 /

- 283.2 kre/cm* < »/ c= 1370 krc/cv* 1 = 1370 krc/cv* (134.4 MNa):
XXy =— = 23 o =48.4 kic/cM2 (4.75 MMMa) < Rsyc = 820 ki/ev2 (80.4 MMMa).
K

MpoBepkKa ceyeHnsi Ha COBMECTHOE ileiCTBME HOPMasbHbIX U KacaTeNbHbIX HanpsbkeHwi (hopmyna (14)] npu cy = 0:

dal~cr»°yra +3x2>y =i/283.22+3 48,42 = 295.3 ki/cM2 (28.96 MMa);

295.3 kr/cm2 < fyc = 1370 krc/cm2 <1 = 1370 krc/cm2 (134.4 MMMa).

MpOYHOCTb HECYLLLEro KPOHLUTENHA obecneyeHa.

6) B Hanbonee ocnabneHHOM CeYeHUN HecyLLero KpoHLUTeHa, KOTOpbIM SIBASIETCA CeveHne CTeHKN B MecTe oTBep-
CTUIA 4NA KPeneXXHbIX 3NeMEHTOB, AeliCTBYIOT cnegytoLune ycunms:

MBep'r =0

Mlog = Arop-erop =- 39.2 kto 0,225 cm =- 8.8 ktcmcm (- 0.086 kKH mcwm);

0= =77.4 krc (0.759 kH);

N = Nrop=- 39,2 krc (- 0,384 kH).

MOCKONbKY KOHCO/bHAsS YaCTb KPOHLUTEHA UMEET CUMMETPUYHOE CM/IOLLIHOE CeveHre, NpoBepKa Ha gelicTBre 6u-
MOMeHTa B He IBfiSieTCsi He06X0AUMOIA.

CeueHvie ocnabneHo AByMsi OTBEPCTUAMU AMAMETPOM 5 MM.

XapaKTepucTMKY paccMaTprBaeMoro CEeUEHVsi KPOHLUTENHA;

A=03-8-2 03 0.5=21cm*%
/,=112cm4;,1r=1*" =28 cm3;

/y=0.015 cm4; Wy= W~ n = 0.105 cm3:

S = 1.98 cM3— cTaTtMyecKknii MOMEHT MoayceyeHus.

ca =12zZ2— £ .+ - =JL +_!li +/1 1 =- 102.5 krc/cm2 (- 10.05 MMa);
il wt Wy A 28 10,105 21

- 102.5 kre/em2 < RVC= 1370 kre/ecm2 1= 1370 krc/cm2 (134.4 MIMa);

xy=2-1 = 'I't =45.6 krc/cm2 (4.47 MMNa) < Rsyc = 820 kr/cm2 (80.4 MMa).

MpoBepka ocnabneHHOro CEYEHUs1 HA COBMECTHOE AECTBNE HOPMAbHBIX M KacaTe/bHbIX HanpsiXkeHuli [hopmyna (14)]
npu ay = 0:

jo -0,ay +3Tfy =7(-102.5)2+3 45.62 = 129.4 kr/cM2 <12.69 MMa);

129.4 «kr/cm2 < fyc = 1370 krc/cm2- 1 = 1370 krc/cm2 (134.4 MMa).

MpOYHOCTL HecyLero KpoHLuTeliHa B MecTe ocnabneHus obecneyeHa.

B.8.2 PaccmatpuBatoT BepXHUIA (HecyLmii) KPOHLUTERH Npu AeicTBUN TpeTbero coyeTaHust Harpy3ok. PacueTHoe
couyeTaHue BKOYaeT CO6CTBEHHbI BeC MOAKOHCTPYKLMN 1 06NMLIOBKM 1 MONHYIO BETPOBYHO Harpy3ky.

Cunbl, NepegaBaeMble Ha KPOHLUTENH (CM. PUCYHOK B.2):

- Ha onope:

- BEpPTMKalbHas cvMna oT CO6CTBEHHOIO Beca HanpasnstoLwen 1 o61MLoBKK:

Afecpl = 17.4 kre/m-3.6 M = 62.6 krc (0.614 kH);

- ropu3oHTanbHas cuna oT BETPOBOro Hanopa:

Yos =* 54-510c/M=12 N =- 654 *rc <- 0-641 KH)-

JKCLEHTPUCUTET NPUNOXKEHNA BEPTUKaIbHOW Harpy3kn e”p, = 80 MM. ropu3oHTanbHOW elg = 2.25 Mm.
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B Haubonee Harpy>XeHHOM CEUYEHUM HECYLLIEFO KPOHLLTENHA, KOTOPbIM SIBNSIETCS CEUYEHUE CTEHKM Ha rpaHuLe ¢ non-
KOI4, fleiicTBYIOT cCnegytoLme yeunms:

*W a0l

M,0p = Yop 'Otop =* 65,4 Krc-0.225 cm =- 14.7 krc-cm (- 0,144 kH-cm);
O = WWeepi = 62.6 krc (0,614 kH):

N =NIOp=- 65.4 krc (0.641 kH).

MOCKONbKY KOHCONbHAsA YacTb KpOHLIJTeVIHa nveetr CMMMETpPUYHOE CnnolHoe cevyeHune, npoeepka Ha AeﬁCTBVIe 6u-
MOMeHTa B He saBnseTca HEO6XOAI/IMOI7I.

XapaKTepVICTI/IKI/I paccMarpuBaemMoro cevyeHus KpOHwTeﬁHa npun oTCcyTCcTBUN ocnabneHuni nony4yeHbl Bbille:

A =24 cm2; Wy = Wmax = 3.2 cm3: IX- 12.8 cm4; Wy = Wmn = 0.12 cm3,;

/A =0.018cm4: S =2,4cm3;
ax =*iU . +2"EE-+- =JL +_11L +_£L1 =- 149.8 krc/cm2 (- 14.69 MNa):
w, wt A 3.2 0.12 2.4

- 149.8 krc/cm2 < R;c = 1370 kre/cm2 «1 = 1370 kre/cm2 (134.4 MMNa):

Ixy=y-1 = *y =39.1 krc/cm4(3.83 MIMa) < Rsyc = 820 kr/cv4 (80.4 MnMa).
MpoBepka ceveHns: Ha COBMECTHOe fieiicTBMe HOPMaslbHbIX U KacaTenbHbIX HanpshkeHuit [thopmyna (14)] npu ny = 0:

goZ-o 0 +072+ 312 =Jif-149.8)2+3 39.12 = 164.4 w/cm2 (16.12 MMla):
* El Y

164.4 kr/cm2< Rfc= 1370 krc/cm2-1 = 1370 kro'cm2 (134.4 MMa).

MPOYHOCTbL HeCyLLEero KpoHLUTeliHa o6ecnedyeHa.

B Han6onee ocnabneHHOM CeYEeHUM HECYLLEro KPOHLUTENHA, KOTOPbIM SIBNSIETCS CeYeHne CTEHKWU B MecTe oTBep-
CTUIA 4N KPENEXHbIX 3NEMEHTOB, AECTBYIOT CrefyoLme ycunms:

IPepy = O:

Mtiop = WIop el =- 65.4 krc-0.225 cm =- 14.7 krc c™m (- 0.144 kH-cm);
O = Naefn = 62.6 krc (0.614 kH);

N =Nlop= - 65.4 krc(- 0.641 kH).

MOCKONbKY KOHCO/bHAs HaCTb KPOHLLUTEHA MMEeeT CUMMETPUYHOE CMN/OLLIHOEe ceveHune, NpoBepKa Ha gelicteue 6u-
MOMeHTa B He siBfisieTcs HE06X0AMMOIA.

CeueHvie ocnabneHo AByMs OTBEPCTUSIMU JUAMETPOM 5 MM.

XapakTepycTuKn paccMaTrpuBaemMoro 0Ciab/eHHOro CeUYEHNsI KPOHLUTEWHA, MOyYeHHbIE BbILLE:

A =21 cm4 IX= 11.2 cm4: WK= Wr,, = 2.8 cm3:
¥ =0.015 cm4; W,. = =0.105 cm3;
S =198 cm3

o, Molu M@ B! Ps *ohbk + —3* =- 1711 wc/owd (- 16.78 MNa);
owxow A 8 01 B .

-171,1 ke/eM4< R(c= 1370 kre/evéd- 1 = 1370 kic/evéd (134.4 MMa);
Xy = — = = 36.9k0’cm2 (3.62 MMa) < Rsyc = 820 ki/cv2 (80.4 Mra).
A
MpoBepka ceyeHrss Ha COBMECTHOE AelCTBME HOPMaIbHbIX M KacaTebHbIX HanpsbkeHuii [hopmyna (14)] npy ay = O:

-0 X0/ +02+312ym -4 -17t1)2+3 36.92 = 182.6 xr/cv2(17.91 MNa);

182,6 kr/cvi < R fc = 1370 kre/cvéd- 1 = 1370 kio'cv4 (134.4 MNa).

MPOYHOCTL HECYLLIEro KPOHLLITEHA B MecTe ocnabneHuns obecrneveHa.
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5.9 MNpoBepKa yCTONUYMBOCTU KOHCONbHOW YacTu HecyL,ero KpoHwTeliHa

MpoBepKa ycToM4MBOCTM AN TPETbEro COYeTaHus.
MpoBepsAloT yCTONYMBOCTb KOHCONMN HECYLLEro KpoHLUTEliHa U3 NIOCKOCTU CTEHKW MO peKOMeHAauusm nyHkta 7.4.7
CM 128.13330.2016 Kak anemMeHTa, NoABEPXKEHHOTO CXATUIO C U3TMOGOM B ABYX MNOCKOCTAX:

YOS 1

Tak Kak CeuyeHve CUMMETPUYHO OTHOCUTENIbHO [BYX OCEN, NPUHUMAOT Tum ceuveHuss 1 no Ta6avuue 17
CM 128.13330.2016. BbIYMCASIOT OTHOCUTENbHBIA 1 3HEKTUBHBLIA IKCLEHTPUCUTETLI MO PEKOMEHAALMSAM MyHKTa 7.4.2
CN 128.13330.2016.

T x=BXAIWCX=8.0-2,4/3,2=6,0, rge Bx = =8.0 cm:
Ty=8ByAJWcy =0.225-2.4/0.12 = 4.5. rge By = e(op = 0.225 cm:
c=0/1+aTtx)=1/(1+1 6.0)=0,143:

=77 cMm. | A =y </=0.7 <7.7 = 5.4 CM 4N CTEPXKHSI C OAHVM >KECTKO 3ajieflaHHbIM 1 APYrUM LIAPHUPHO 3aKpe-
NNEHHbIM KOHLAMM.

Paguyc nHepummn cevenus iy = IA = 5/0.018/2.4 =0.087 cm.

5 = 5.4/0.087 = 62; wey= qy = 0,661 (NnpuHATO No Tabnuue .2 CMN 128.13330.2016 no gaHHbIMANA crniaBa
Kak Hanbonee 6AM3KOro N0 MexaHU4yecK1M CBOCTBaM).

WTE =2.704.
Mo tabnmuye 17 CMN 128.13330.2016 Haxognm, 4ytop = 1mnT X > 5;
a=075+0.05« x=0.75+0.05%=1;
= thoy(0.6°/0.143 + 0.4 ¥0143) = 0.661 (0.6 ~0.143 + 0.4 ¥0.143) =0.37;
NJ(<pexy A R yc) = 65.4/(0.37=2.4 1350 1) =0.055S 1.
JononHuTenbHas nposepka no gopmyne (32) CMN 128.13330:
lU(c hyAR (c) = 65.4/(0.143m0.661 «2.4 =1350 1) =0.214 S 1.

[lononHuTenbHasn nposepka no popmyne (28) CM 128.13330 He TpebyeTcs, Tak kak ®y = 0,661 6onee, yem ¢ ~ = 0.37.

YCTOUMBOCTb KOHCONN HECYLL,Ero KpoHLUTeliHa obecneyeHa.

MpoBOAUTL NPOBEPKY YCTOWUMBOCTU A5 NEPBOro COYETaHUA He TpebyeTcs, Tak Kak CxMmatoLlee ycunme N,Dr 34echb
MeHee, YeM B TPETbEM COYETaHWK, a NpoYne napameTpbl pacyeta He MEHSIHOTCS.

5.10 NpoBepKa NPOYHOCTU NATbI HECYLLEro KPOHLUTEHA

CeyeHune KpoHLUTElHA 1 feliCTBYIOLLIME Ha Hero Harpy3ku nokasaHbl Ha pucyHke b.3.
MATa KPOHLUTEHA MMeeT ToNWNHY 5 MM. OnpeaensitoT pacyeTHoe conpoTuBneHue cnnasa A6060 T66 ¢ ncnonb3o-

BaHMeM flaHHbIX Tabamubl 9 TOCT 22233— 2018 gna 3neMeHTOB TONLWMHOK OT 3 40 25 MM:

Ry = 150/1.1 = 136.4 MMNa = 1391 krc/cv*.

Ru = 195/1,1 -1.45 = 122.2 MMNa = 1246 krc/cm2. npuHmatroT R = 1250 krc/cm2 (122.6 MMMa) B COOTBETCTBUMN C
CI 128.13330.

Rx=0.6R = 0.6 1250 = 750 krc/cm2 (73.5 MMMa), npuHumatotT Rs = 750 krc/cm2.

MOMEHT B ceYeHUN NATbI KPOHLLTeHa, 0cnabneHHOM OTBEPCTUSIMU 4151 aHKEPOB OT FOPM30HTaNbHON Harpy3ku ans
coyetaHmna 1
1/ - K1 — N@pap* _ 39.2 2.226 2,7752
y cp  (a,n (2.225-1 2.77S)2

= 26.9 k10-CcM (0.264 KH <€tM™).

MOMEHT conpoTMBAEHNS NATbI KPOHLUTEHA NpY BO34EWCTBMM FOPU30HTaNbHbLIX Harpy3oK ¢ y4eTOM ocnabneHus
oTBeEpCTMAMU fruameTpomMm 10 Mm:

Wy =7 0.5*/6=0.292 cm*,

Hanpsi>xeHne B ocnabneHHOM CevyeHun nsATbl OT BO3AECTBUSI BETPOBOro 0TcoCca:

0, = =92.1 krc/om* (9.03 MMa) < ffy. = 1250 krc/cm*-1 = 1250 krc/cv* (122.6 MMa).
0.292 C
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t— 06/MMLOBKa. 2 — HanpaBnstoLas; 3 — KPOHLLTEH
PucyHok 6.3 — Cxema KpenneHusi HanpasnsoLLeil K OCHOBaHMIO Yepe3 HeCyLLnii KPOHLITEH Npu pacyeTe nATbl
Ha oTrn6
MOMEHT B ceYeHum NATbl KpoHLUTEliHa, 0cnabneHHOM OTBepPCTUSIMU AN aHKepPOB, OT BEPTUKANbHON HarpysKku;
Mx = Moepr mRBepr = 77-4 krc'80 cM = 6192 'CM (6.072 kH <CM).

Bknoyaemoe B pacyet nATtbl KpOHLLITeVIHa ceyeHune nokasaHo Ha pucyHke B.4. OnpeaenstoT MOMEHT conpoTuene-

HUA NATbI KPOHLUTEHA NPV BO3A4ECTBMM BEPTUKA/IbHbIX Harpy30K C y4eToM ocnabneHus otsepctusimu guametpom 10 mm.
BK/IKOYAS Y4aCTOK CTEHKWN (KOHCOMN).

LLinpuHa BKNHOYAEMOro B paboTy yyacTKa CTEHKM:

6=05 7/ =051 =0.5 0.3 =3.43 cm.

XapaKTepucTUKN PacyeTHOro CeYeHUs NSTbI:

A =4.279 cmT7:
/x=3.916 cm4
Wx = 4.45 cm3
S =2.07 cm3
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PucyHok B.4 — CeueHuve, BKIHOYaeMoe B pacyeT MATbl KPOHLUTEiHa

HanpsaxeHve B ocnabneHHOM ceyeHun NATbl 0T BO3A€VICTBVIFI BepPTUKa/NbHbIX Harpy3oK:

o, = 139.1 krc/cm2 (13.64 MMMa) < R(c= 1250 krc/cm2ml = 1250 krc/cm2 (122.6 MMMa);

r S=ELE£. = 774 207 =81.8 krc/cm2 (8.02 MMNa) <Rv =750 kre/cm2 (73.5 MMa).
RN 3.916 0.5 1 *'e '

MpoBepsAloT ceyeHre Ha COBMECTHOE eicTBME HOPMasbHbIX U KacaTenbHbIX Hanps>keHnii [thopmyna (14)]:

-anay +371?r =7139.12-139.1-971 +92.12+3-81.82 = 186.4 krc/cm2;

186.4 «krc'cm2(18.28 MMa) < Ric = 1250 krc/cm2 1= 1250 krc/cm2 (122.6 MMMa).

MPOYHOCTbL NAThI HECYLLEro KPoHLUTelHa o6ecneyeHa.

MOMEHT B CEUYEHUU NATbI KPOHLUTEHA, OCNa6AeHHOM OTBEPCTUSIMU NS aHKEPOB OT FOPU3OHTa/IbHOM Harpy3ku s
TPeTbero coveTaHus:

My=Mip=

MOMEHT COMPOTUBEHNS MATbI KPOHLUTENHA MPY BO3AEWCTBUM FOPU30OHTA/IbHBIX HArpy30K C yY4eToM ocnabneHus
0TBEpCTUAMU ArameTpom 10 MM:

N,,p3I3f _ 65.4 2,225 z7752
a,-~)2 (2.225 + 2.77532

=44.8 krc=cMm (0,439 KH <cm).

1y>=7-0.52/6 = 0,292 cm3.
HanpsbkeHne B ocnabneHHoOM ceueHun NsATbl OT BO3/ENCTBMS BETPOBOroO OTCOCa:

o = = 153.4 krc/cm2 (15.04 MMa)< R( = 1250 kre/cm2- 1 = 1250krc/cm2 (122.6 MMa).
y v, 0.292 C

MOMEHT B ceYeHUN NsiTbl KPOHLUTEiHA, 0cnabNeHHOM OTBEPCTUSIMU ANt @aHKEPOB, OT BEPTUKANbHOM HarpysKku:
Mx = JVBepl Boepl = 62.6 krc-8.0 cm = 500.8 kr-cm (4.911 kH-cm).
LLinprHa BKIOYaEMOro B paboTy yyacTka CTeHKM:
b = 3.43 cm (onpepgeneHo BbiLle).
XapaKTepucTMKMN pacyeTHOro CeYeHNs NATbl:
A =4,279 cm2; IX= 3.916 cm4: Wx = 4.45 cm3: S = 2.07 cm3.
HanpsbkeHne B ocnabNeHHOM CeveHUU NATbl 0T BO3AENCTBUSA BepTUKabHbIX Harpy3ok:
ax=-" =IE££ = 112.5 krc/cM2 (11.03 MMNa) < Aye= 1250 krc/cm2- 1 = 1250 krc/cm2 (122.6 MMa);
«

rylzﬁlgEI = §%?52&QZ =66.2 kric/cv2 (6.49 MMa) < R*yc =750 kre/em2 (73.5 MMa).
MpoBepKa ceveHnsi Ha COBMECTHOe fileicTBME HOPManbHbIX U KacaTenbHbIX HanpskeHwuii [hopmyna (14)]:
Ju2-a,ay+("+3T" =V11252-1125 153.4+153.42*3-66.2* =

=179.1 krc/cm2 (17.56 MMa) < Rye = 1250 krc/cm2- 1 = 1250 krc/cm2 (122.6 MMa).

MPOYHOCTb NATbI HECYLLLETro KPOHLUTEHa o6ecneyeHa.
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B.11 MNMpoBepka NPOYHOCTM OMOPHOTO KPOHLUTENHA

PaccmMatpuBaloT OMopHbIi KPOHLUTEWH, TaK KAk OH BOCMPUHUMAET MaKCUMAabHYO FOPU30HTa/IbHYHO COCTaBASIIOLLYHO
HarpysKu.

Ycunus, nepefaBaeMble Ha KPOHLUTEH Npy TpETbEM COYeTaHUW Harpy3oK (CM. pUCyHOK B.5):
- ropu3oHTaNbHasA cuia OT BETPOBOro Haropa:

IMrop =- 54.5 kic/mml.2 M =- 65.4 krc (- 0.641 kH).

CoueTaHue, BKIIOUAKOLLEEe OTpHLaTe/IbHOE BETPOBOE AaB/ieHMe (0TCOC), B JaHHOM Cllyyae He SIBJISIeTCS PacHeTHbIM
NS KPOHLUTENHA, T. K. BEMMUYMHBI Harnopa 1 0Tcoca pasHbl U PeLlatoLLeil CTaHOBUTCSA NPOBEPKA YCTOMYMBOCTY Ha CxaTtue
OT BETPOBOrO Hanopa.

| — o6nnuoBKa. 2 — Hanpasasalowasn; 3 — KPOHLWTeRH

PucyHok 5.5 — Cxema KpenneHusi HanpasnsitoLLeli KOCHOBaHMIO Yepe3 OMOPHbIA KPOHLUTEH

AW =0

Mtop = WIGp-fllop = - 65.4 krc 0.225 cm = - 14.7 krce=cm (- 0.144 KHmcwm);
Q =W-epT=0;

N =J¥ip=- 65.4 krc (- 0.641 kH-cm).

MOCKO/IbKY KOHCO/IbHAsi 4aCTb OMOPHOIO KPOHLUTEHA MMEET CUMMETPUYHOE CM/IOLWHOE CeYEHNE, MPOBEPKa Ha feii-
cTBMe 6MMoMeHTa B He aBnsieTca HEO6XOANMON.
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XapaKTepucTKy paccMaTpuBaeMoro CEHEHUsI KPOHLUTEHA:

N =0.3-8 =24 cv*;

IV, =W,  =0.3-826=32cm3r, =03 8¥12= 128 cm4:
max X

Wy =wnmm=8-0.32/6 = 0.12 cm3, A = 8-0.33/12 = 0.018 cm4:

S =4 «0.3 «2 =2.4 cM3— cTaTM4ecKkuii MOMEHT NONyCeYeHus.

- 149.8 krc/em2 < fty. = 1370 kre/cm2 1= 1370 krc/cm2 (134.4 MIMa); xxy = 0.

MpPOYHOCTb ONOPHOrO KPOHLLUTEHA obecneyeHa.
B Hambonee ocnabneHHOM CEYEHWU KPOHLUTEHA, KOTOPbIM SIBASIETCSI CEYEHME CTEHKU B MecTe OTBEepCTUii Ans
Kpene>HbIX 31eMEHTOB, AECTBYIOT CnejytoLmne yeunms:

M(Ne =YoB ®rop=~ 654 krcm0.225 cm =- 14.7 krc-c™m (- 0.144 kH cm):
0 =N = :
N =Yop =- 654 we (- 0.641 kH =cm).

MocKonbKy KOHCONbHasA YacTb KPOHLUTEiHA MMeeT CMMMEeTPUYHOE CM/OLLHOe ceveHne, NpoBepka Ha AeiicTBue 6u-
MOMeHTa B He aBnseTcs Heo6xoAnMOori.

CeyeHune ocnabneHo AByMs OTBEPCTUAMU AaMeTpPoM 5 MMm.

XapaKTepucTK/ paccMaTpMBaeMoro CeveHunsi KpoHLWTelHa:

A =03-8- 2-0.3-0.5 =2.1 cm2;
/x = 11.2 cm4; Wx = IVmax =2.8cm3;
A =0,015 cm4: Wy = = 0.105 cm3:

S = 1.98 cM3— cTaTtMyecKnii MOMEHT MonyceyeHus.
=- 171.1 krc/cm2 {- 16.78 MMa);

-171.1 wkre/em2 <AYC = 1370 kre/cm2- 1 = 1370 kre/cm2 (134.4 MMa); r,y = 0.
MpOYHOCTL ONOPHOrO KPOHLUTEHA B MecTe ocnabneHnsa obecneveHa.

5.12 MpoBepKa yCTOMNYMBOCTM KOHCONbHO YaCcTU OMOPHOrO KPOHLWWTEHA

MpoBepsAloT YCTONUNBOCTb KOHCONN OMOPHOTO KPOHLUTEiHA 13 MNOCKOCTN CTEHKM MO peKOMeHAaunam nyHkTa 7.4.2
CM 128.13330.2016 Kak 3neMeHTa, NOABEPXKEHHOIO CXaTWIO C U3rMGOM B OAHOI NIOCKOCTU:

NUV'AR Yc)S1.

KoathhmumneHT ycToinunBoCcTn npm cxkaTmm ¢ M3rnbom onpegenstot no tabamue E.1 CM 128.13330.2016 B 3aBUCHK-
MOCTU OT YCNOBHOW FMOGKOCTU > 1 NPUBEAEHHOIO0 OTHOCUTENBHOMO 3KCLeHTpucuTeTa mef.

met=/1T1:

T = eAlWc=0.225-2.4/0.12 = 4.5.

/=77 cm. pacu=p «/= 0.7 </.7 = 5.4 cM N CTEPXKHA C OJHNM >KECTKO 3afeNaHHbIM 1 ApYrMM LUapHUPHO 3akpe-
NNEHHBIM KOHLLaMW.

Paguyc nHepumn ceveHns iy = = "0.018/2.4 =0.087 cm.

> = IPI h/ = 5.4/0.087 = 62; | = 0.661 (npuHsATO no Tabauue .2 CMN 128.13330.2016 no gaHHbIM ANA cnnasa

AL31T1. Kak Han6onee 6AU3KOro N0 MeXaHUYECKNM CBOMCTBaM).

Mo ta6nmue E.3 CMN 128.13330.2016 gnsa ceveHns tuna 1y = 1. mef=ilm =4.5.
Mo tabnuue E.1 CM 128.13330.2016 g& = 0,217.

N /(cA R yo) = 65.4 /(0.217 <2.4 «1350 =1) = 0.093 < 1.
YCTONUYMBOCTbL KOHCONN onopHoro KpOHmTeIZHa obecneyeHa.
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B5.13 MNpoBepKa NPOYHOCTU NATblI ONOPHOTO KPOHLUTENHA

CxeMa 3arpy>eHvsi KpoHLUTeHa nprBeAeHa Ha pucyHke b.6. MOMEHT B ceYeHumn NsTbl KPOHLUTEiHA, ocnabneHHoOM
OTBEPCTUAMM N5 aHKEPOB, OT FOPU3OHTaNbHO Harpy3Ku:

' s 65.4 2.22S 2.77S2
- S W - .
My = Mhoa = @r ﬁ, (2.225» 27751 44.8 krc cM <0.439 kKH-cm).

MOMEHT CONpOTUBNEHUS NSATbI KPOHLUTENHA HA BO3AENCTBME FOPU3OHTA/IbHBIX HArpy30K C y4eTOM ocnabneHusi oT-
BepcTuAMY guametpom 10 mm:

Wy =7-0.52/6 = 0.292 cm3.
Hanps>keHne B 0cnabneHHOM CeueHUn NsTbl OT BO3AEWCTBUSA FOPU3OHTa/IbHbLIX Harpy3oK:
oy=-2- = 153.4 krc/cv* (15.04 MTMa) < R(c = 1250 krc/CM* =1 = 1250 krc/cv* (122.6 MMa).

y
MPOYHOCTL NATbI OMOPHOro KpOHLUTeVIHa B 0cnabneHHOM ceyeHun obecneveHa.

T— o6nnuyoska: 2 — HanpaBnswuwas; 3 — KpPOHLWTelH

PucyHok 6.6 — Cxema KpenneHusi HanpasnstoLLeil KOCHOBaHWNIO Yepe3 ONOPHbIN KPOHLUTEH Npu pacyeTe NsiTbl
Ha oTrn6
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MpunoxxeHne B
(pekomeHayemoe)

LaHHble Ans onpejeneHns BeAnYnHbl 6MMOMeEHTA B LUAPHUPHO ONepToit ogHoNpofeTHol 6anke
M KOHCO/NbHOU 6anke

B.1 BenmunHy 6uMOMeEHTa B B TOUKE X OT 3KCLEHTPUYHO pPABHOMEPHO pacnpefeneHHol Harpy3ku B LUAPHUPHO
onepToii 0AHONPONETHO 6anke (CM. PUCYHOK B. 1) BbIUMCASIIOT Mo hopmyne

*UJ-2x)
c ch
a1 2 B.1)
K2 ch—
2

rfAe e — 3KCLEHTPUCUTET NPUNOXKEHUSI HAarpy3Ky OTHOCUTENbHO LeHTpa usrnba ceyeHus, onpeeneHHoro B COOTBETCTBUN
C npunoXkeHnem A;
c/f(x) — runep6onnyeckuii KocuHyc, ch x = (ex + e"™XY2;
K — W3rMBGHO-KpYyTUIbHasA XapaKTepucTvka, Bblumcnsemas no opmyne (A5).

* * * * X X * * * X * T~>

PucyHOK B.1 — Baska, 3arpy)eHHasi 3KCLLeHTPUUHOWM paBHOMEPHO pacnpeseneHHo Harpy3Koii

3HaueHusi 6IMOMEHTOB B LLAPHVPHO OMEPTOi OfHONPONETHOM 6aske OT Pa3INYHbIX BUAOB HArpy3oK fonyckaeTcs
BbIUNCAATL MO hOPMyNnam, NPeACTaBNeHHbIM Ha PUCYHKe B.2. onpegensisi KO3 (ULMEHT a No NpUBeseHHOMY rpaduKy.
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PucyHok B.2 — Tpadwvkansi onpegeneHns pacyeTHbIX N3rMbHO-KpyTSALLMX BUMOMEHTOB B O4HONPONErHOW LapHUPHO
onepToii banke

BYMOMEHT B B TEUKE F0T KPYTSLLEro MOMEHTA, NMPUNOXKEHHOTO HA KOHLIE KOHCO/IM COMNACHO CXeMe Ha pucyHke B.3.
BbIYMCASIOT MO hopmMyne

B.-UIZOiLiil. (B.2)
JMCHff))

rae sh(x) — runep6onnyeckunii cuHyc. sh(x) = (e*- e '~ .
Tpe6oBaHMA MO BbIYMCNEHUIO GUMOMEHTOB B 6ankax ANA YCNoBUiA 3arpy>keHusi. OTIMYHbIX OT NPUBEAEHHbIX, Npu-
BefeHbl B {3].

PucyHok B.3 — Cxema npunoXXeHus Harpy3kvi npu onpegeneHnn pacyeTHbIX N3rnMGHO-KPYTALINX GMOMEHTOB
B KOHCO/bHOW Gasnke
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MpunoxxeHne I
(pekomeHayemoe)

OnpegeneHve MOMEHTOB OT FOPM30HTaNbHON M BEPTUKANbHON HArpy3oK Npu pacuyete NAThbl

KPOHLITeWHa Ha oTrné

Mpu pacueTte NATbI KPOHLUTEHA HA OTIM6 HaNPsHXKEHWS OT FOPU3OHTANbHON Harpy3ky onpefenstoT B ceveHnn = 1,
a OT BepTUKanbHOl — B ceYeHUn 2— 2 (CM. PUCYHOK I.2).
MoOMeHT B 0cnabeHHOM CeYeHnn OT FOPU3OHTAIbHOW Harpy3Ku onpegenstoT No cxemam Ha pucyHke .1, a oT Bep-

TUKaNbHOM — MO CXemam Ha pucyHke I.2.

a, a2

4 4

i"rop

"ro, *1 4
(v*)2

W rag, 2Ta1
t*1+a2)

A — TaBpOBbI KPOHWTEWH

B2

NN\ 0-5 Yop jf 10.5 /U,

kNN Aany A
A B
«A - Yop 3 «A - 0.64op -a;
«B - 0-5Y4Yop 22
6 — r-o6pasHblii KpoHW TeliH a — l-06pa3Hblii KPOHLWTEWNH

PucyHok 'l — OnpefgeneHne MOMEHTOB OT FOPMU30HTaIbHONM Harpy3Kku Npu pacuyeTe NsTbl KPOHLUTelHa Ha 0Tr6
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1 1
1

1— onpepeneHve MOMEHTOB MpPW HaNMUYUK PUdNEHNS € y3Ne KPenneHus Hanpasnsiowen; 2 — onpeaeneHne MOMeHTOB
npy OTCYTCTBUYM pUDNEHNS @ y3ne KpenneHus Hanpasnsiolei

PrcyHOK .2 — OnpegeneHne MOMEHTOB OT BEPTUKa/IbHOW Harpy3Kku npv pacyeTe NsiTbl KPOHLUTEiHA Ha OTInG
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MpunoxxeHue [
(pekomeHayemoe)

OnpepgeneHne BeNNUYMHbI YCUINSA BblPbiBa, 4ECTBYIOLWETO B aHKEpe, Kpensiwem KPOHLWTelH
K OCHOBaHM0

a — HECUMMETPUYHbIN KPOHLWTENH, MPUKPENNEHHbI KOCHOBAHMWIO OA4HUM aHKepoM. 6 — To e. NPUKPenneHHbIV 4BYMs aHKepamu;
B — CUMMETPUUHbIN KPOHLWTEWH, NPUKPENEHHbIi KOCHOBaHUIO ABYMS aHKepamu; & — TO Xe. MPUKPEeNNeHHbI YeTbIpbMs aHKepamu

PrcyHok [1.1 — OCHOBHbIe TUMNbl KPENNeHNS KPOHLITENHOB K OCHOBaHWIO

49



FOCT P 58883— 2020

PacueTHoe ycunvB BbipbiBa. AeliCTBYOLLEE B aHKepe A/fac™ BbIYWCASIOT MO hopMyne

NEacu=Na k. (0-1)

rae Na— ycuive BbIpbIBa B aHKEpPe, ONpejeneHHoe Mo hopMynam HACTOSILLLETO NPUIOXKEHWS;
Ar 1— Ko3(h(hULUMeHT 3anaca, BBOAUMbIA NPOEKTUPOBLUMKOM HOC A5l KOHKPETHOTO 06BLEKTA U 3aBUCALLWIA OT Co-
CTOSIHVSI OCHOBAHMSI.

Ycunue BbipbiBa Ng 418 pasnnuHbIX CiyvaeB KpenneHusi U pasinuHbIX TUMOB KPOHLUTEiHOB BbIUMCASIOT NO Npu-
BELEHHBIM HIDKE (hopMyam:

a) ANsi YyCNOBUIA, NPUBELEHHbIX HA pucyHke [.1a:

- mpm > /Voepr-e, (MOMEHT OT rOpPU30HTA/IbHBIX YCUNUI BOCTIPUHUMAETCH aHKEPOM M YacCTbHO MSATbl KPOH-
LWTeiHa BbllLe HEero):

- npyv Wop-e5  Aljepi BSj (MOMEHT OT rOPU3OHTA/ILHBIX YCUINI BOCNIPUHMMAETCS aHKEPOM U YaCTbO NATbI KPOH-
witeliHa HUXe Hero):

6) 4111 YCNIOBWIA, NMPMBaPEHHbIX KB prcyHKa [, 16.

B) ANS1 YCNOBUiA, MPUBEAEHHbIX Ha pyCyHKe [1.1B:

Ma,#82;

r) 4Na yCnoBuii, NpUBEAEHHbIX Ha pUcyHke [.1r:

rge a, — 6onbluee U3 paccTosiHWI OT aHKepa 0 IMHUN NPUNOXKEHNS TOPU30HTa/IbHOW Harpy3Ku.
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