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CBOJ IIPABHJI

OYHIAMEHTHI MAIIUH C JHHAMHUYECKHUMH HATPY3KAMH

Foundations for machines with dynamic loads

Nata BBeaenns 2013-01-01

1 O6aacTs npUMeHeRUs

1.1 Hacrosuiue HOPMBI PaCIIPOCTPAHAIOTCA HA MPOEKTHPOBaHUe (PYHIaMEHTOB MAIIMH
C JVHaMHYECKHMM HArpy3KaMM, B TOM 4Hcle (YHAAMEHTOB: MAlIMH C BpaIAIOMEMACS
yacTaMH (BKIodas TypOoMammHEI MomHocThio 10 100 MBT), MammH ¢ KpHBOIUMIITHO-
INATYHHEIMH MeXaHU3MaMH, Ky3HEYHBIX MOJOTOB, ()OPMOBOUHBIX MalIMH I JIMTEHHOro
IIPOW3BOACTBa, (OPMOBOYHEIX MalIMH IS NPOU3BOACTBA COOPHOFO Kene3obeToHa,
KOIIpOBOTO 0GOpYHOBaHMS GOMHBIX IUIOINAMOK, APOGHIBHOrO, TNPOKATHOTO, HPECCOBOTO
060pyHOBaHHS, MENbHUYHEIX YCTAHOBOK, METATVIOPEXYLUHX CTAHKOB U BPAILAIOMIMX Neveid.

[Tpu™eyaHue— [lanee Hapsay ¢ TEPMUHOM «(bYHAAMEHTHI MAlIHH C TUHAMHYCCKUMH HArpy3kaMm»
UCTIONB3YIOTCA TEPMUHE! «(DYHIAAMEHTbI MAUIMH» U «(byHIaMEHTE,

1.2 Hacrosmue HOpMBI HE DaclpOCTPAaHAIOTCS Ha MPOEKTUPOBAHHE (YHAAMEHTOB
MallI¥H B paifoHax CO CI0XKHBIMH HHXXEHEPHO-T€0OTHYECKUMH YCIOBUAMMU, B CEHCMHYECKHX
paiioHax, Ha ToApabaTbIBAEMBIX TEPPUTOPUSX, HA NPEANPUATHAX C CHCTEMATHYECKHM
BoO3zeiicTBHeM NOBHINEHHbIX (Oonee S50 °C) TEXHONOTMYECKHX TEMIIEPATYP, arpecCHBHBIX
cpell ¥ B APYrHX 0COOBbIX YCIOBHSAX.

2 HopMaTHBHBIE CCHIIKH

B HacTosAIIMX HOpMaX NPHBEACHBI CCBUIKH Ha CJIEyIONIHe HOPMATHBHEIE IOKYMEHTHL:

IF'OCT P 54257-2010 HapexXHOCTh CTPOMTENBHBIX KOHCTDYKLIMH M OCHOBaHHH,
OcCHOBHBIE MOJOXKEHHA H TpeOOBaHHUS

I'OCT 12.1.012-2004 CCBT. BubpaiuonHas 6e3onacHoctb. O6mie TpeboBaHUA

'OCT 263-75 Pesuna. Meton onpeaenenus teepaoctd no llopy A

I'OCT 2695-83* ITunoMarepuans! IMCTBEHHBIX NTOPOJL. TeXHUYCCKHE YCIOBUS

I'OCT 8486-86* ITnomarepuansl XBOHHBIX MOPOR. TeXHUUECKHE YCIOBHA

T'OCT 25100-95 I'pynTst. Kitaccudukanus

CII 16.13330.2011 «CHmuII II-23-81* CranbHble KOHCTPYKIIMID»

CI120.13330.2011 «CHgulI 2.01.07-85* Harpysku u Bo3acHCTBISDY

CIT22.13330.2011 «CHHuIT 2.02.01-83* OcHoBaHHs 38aHUH H COOPYXKEHHID

CI1 24.13330.2011 «CHulI 2.02.03-85* Cpaiinbie ¢pyHRaMEHTED

CIT 25.13330.2012 «CHuII 2.02.04-88 OcsoBanus ¥ $YHIaMEHTH Ha BEYHOMEP3NBIX
rpyHTax»

CII 28.13330.2012 «CHuIT 2.03.11-85 3amura CTpPOHTENBHBIX KOHCTpYKiMil OT
KOPpPO3HH»

CI143.13330.2012 «CHulI 2.09.03-85 CoopyikeHus NpOMBIILICHHBIX IPSANPUITHID

CIl 47.13330.2010 «CHuIT 11-02-96 HmkeHepHble H3BICKAaHHA JUIA CTPOMTENBCTBA.
OCHOBHBIE TIONIOXEHUS»

H3gauue opunuanasnoe
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CII 63.13330.2012 «CHuII 52-01-2003 BetoHHbIe ¥ KeNE300€TOHHbIE KOHCTPYKIIHH.
OCHOBHbIE TIONOXCHUA»

3 TepMuHbBI M onpee/ICHUs

TepMHHBI ¥ ONPEAEICHIA NIPHUBEICHE! B IPIIOXKEHUU A,

4 O6uue moJ0KeHHS

4.1 Hacrofmuii CBOX IpaBHI OCHOBAaH HA NPHBEACHHEIX HHXKE JNOMYIICHHUAX H
TNIpelyCMAaTpHBAET, YTO:
HCXONHBIE JaHHEIE [UIS NIPOSKTHPOBAHNMS JOKHEI COOHPAThCA B HEOOXOMMMOM 00BEME,

PEeruCTPHpPOBATHCS u MHTEPIPETHPOBATHCS CTIELHATHCTaMH, o61ajaouMH
COOTBETCTBYIOMIEH KBamuuKanveil ¥ OnBITOM;
MPOEKTHPOBAHUE JOKHO BBITIOJIHATBCA CHIeNHATHCTaMH, HUMEIOIHMH

COOTBETCTBYIOMLINE KBATH(HUKALHMIO U OIIBIT;

JNODKHBl OBITH O6GECreveHbl KOODAMHALMA M CBA3h MEXIY CHEUMAIHCTAMH IO
HHDKEHEPHBIM U3BICKaHWAM, IPOCKTHPOBAHHUIO, CTPOUTEIBLCTBY ¥ MAallIHHOCTPOCHHIO;

no/wkeH GBIT 0GecreyeH COOTBETCTBYIOUIMH KOHTPONS KAauecTBa IIPH MPOH3BOJCTBE
CTPOMTE/BHBIX H3/Ie/IUI K BRITOMHEHHH paboT Ha CTPOHTENBHOMN ILIOMa/Ke;

CTpOHTENbHEIE pabOTHl, YCTaHOBKAa M Hajaaxa 060pyZOBAHUS NOIKHBEI BEIONHATHCA
KBATMOULMPOBAHHBEIM M ONBITHBIM MEPCOHAIOM, CNOCOGHBIM obecnedynTs TpeboBaHHA
CTaHIapTOB H TEXHWYECKUX YCITOBHIt;

HCIONB3yeMble MaTepHalIbl ¥ H3JeNHA JONKHE YAOBIETBOPATh TPEOOBAaHHAM MPOEKTa
U TEXHUYECKHUX YCIOBHH;

TEXHHYECKOe 06CTy)XMBaHHE PYHIAMEHTOB MAllMH ¢ AHHAMHYECKHMM Harpy3kamu
CBA33HHBIX C HUMH HHXXEHEPHBIX CHCTEM M MallMH JOMKHO ofecneunBaTh HX 6e30MacHOCTh
# pabodee COCTOSHHE Ha BECh CPOK SKCILIyaTalMH;

(yHIaMEHTHl MAIMH ¢ JYHAMAYECKMMM Harpy3KaMH QOJDKHBEI HCIONIB30BATBCA IO HX
Ha3HaYEHHUIO B COOTBETCTBHH C IIPOCKTOM.

4.2 OysaaMeHTH MALIHH ¢ AWHAMUYESCKUMHE Harpy3KaMu JOMKHEI IPOEKTHPOBATHCS Ha
OCHOBE U C YYETOM:

a) pe3yIpTaTOB MHKEHEPHBIX H3bICKAHUH /1A CTPOHUTENBCTBA;

6) NaHHBIX, XapaKTepH3YIOIIMX Ha3Ha4YeHHe, KOHCTPYKTHBHBIE H TEXHOIOTHYECKHE
0COOEHHOCTH MalllMH C JHHAMHYECKHMY Harpy3KaMH, a TAK)Ke YC/IOBHS HX SKCILTyaTallHu;

B) Harpy3oK, AefCTBYIOUIMX Ha BYHIaMEHTHI MaIUHH;

I) OKpyXalomeHd 3acTpofikKH M BIMAHHA Ha Hee BHOBb CTDOSIIMXCA M
PEKOHCTPYUPYEMBIX PYHIAMEHTOB MaIIHH;

1) 9KOJIOTHYECKHX U CAaHHUTAPHO-NHAEMHOIOIHIECKHX TpeGoBaHHuil.

43TIpn npoekTHpOBaHMH (YHIaMEHTOB MallMH ¢ AMHaMHYECKMMH Harpy3KaMu
JOJDKHBI OBITH MPEAyCMOTPEHBI PEIUECHHUSA, 06eCIeurBaIONINe HafeKHOCTh, HOIrOBEYHOCTD U
9KOHOMHYHOCTh Ha BCEX CTaJMsX CTPOMTENBCIBA H OKCIUIyaTallMM 3THX (yHIaMEHTOB.
Heo6xoaumMo TNpOBOAWTH TEXHHKO-3KOHOMHMYECKOE CpaBHEHHE BO3MOXHEIX BapHaHTOB
NPOEKTHEIX pemeHnH JUIs Beibopa Haubolee SKOHOMHYHOIO M HAAEKHOrO [POEKTHOIO
pemeHus, obecneymBalomero Haubonee IIOIHOE WCNONB3OBAHME IIPOYHOCTHEIX M
Ae(hOpPMaMOHHEIX XapaKTEPHCTHK TPYHTOB W (H3HKO-MEXaHHIECKUX CBOMCTB MaTepHasoB
(yYHOaMEHTOB M IPYrHX KOHCTPYKHHMIA,
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Ilpu pa3paboTke NPOEKTOB NpPOM3BOACTBA palOT M OpraHU3aLMKd CTPOMTENLCTBA
JOIDKHB BHINONHATECH TpeOOBaHHA 10 0OECHEYEHHIO HAAEKHOCTH KOHCTPYKHMH Ha BCeX
CTaJUAX UX BO3BEICHUS.

4.4 PaGots!l N0 TNpPOEKTHPOBAHUIO CIEAYET BECTH B COOTBETCTBHM C TEXHHYECKUM
3ajlaHHeM Ha MNPOCKTHPOBAHHE ¥ HEOOXONMMBIMHM HMCXOIHBIMM JNaHHEIMH (cM. 42w
noapaszzen 5.1).

4.5 Ilpu NpOEKTUPOBAHUM CJIELYeT YYHUTHIBATH YPOBEHb OTBETCTBEHHOCTH 3HAHHA M
COOPYKEHUH.

4.6 UnxeHepHble M3BICKAHHS JUIA  CTPOMTENbCTBA MOMKHBEI IIPOBOJMTHCH B
coorserctBun ¢ CIT 47.13330, [1], [2], [3], cTanmapraMu W APYrMMH HOPMAaTHBHBIMH
JOKYMEHTaMH 110 MHXXEHEPHBIM H3BbICKaHHAM M MCCIEOBaHUAM TPYHTOB JUIS CTPOUTENLCTBA,
a Taxke TpeboaHusmu 4.7 u noapasnena 5.1,

HaumeHoBaHME TPYHTOB OCHOBaHHMil B OTYETHOH HOKYMEHTaLMM IO pe3ysibTaTaM
MH)XCHEPHBIX WM3bICKAHMH M B TIPOEKTHOM JOKyMEHTaUWM clelyeT NpUHUMaTh [0
T'OCT 25100.

4.7 Pe3ynbTaThl MHXXEHEPHBIX H3BICKAHUI HOMKHBI COAEPXaTh NAaHHBIE, HEOGXOAUMBIE
Ang  BeIOOpa KOHCTPYKTMBHBIX pelIeHMA GYHOaMEHTOB MalIMH C JAHHAMHYECKHUMH
Harpy3kamH M MPOBEACHHS MX PACYETOB IO NPENENbHBIM COCTOSHHAM C YHETOM MpOrHo3a
BO3MOXHBIX H3MEHEHMH (B mNpoLecce CTPOUTENLCTBA M OKCIUIyaTaldH) WHKEHEPHO-
TEOIOTMYECKHX YCJIOBHH IIJIOWIAJKK CTPOMTENBCTBE M CBOHCTB IDYHTOB, a Taloke BHAA U
00beMa HHXXEHEPHBIX MEPOTIPHATUH, HEOOXOOUMBIX /I €€ OCBOCHHS.

[IpoexTupoBaHue 6e3 COOTBETCTBYIOIMX PE3YIbTATOB WHIKEHEPHBIX M3BICKaHWH HIN
NpH UX HEZOCTATOUHOCTH HE JOTYCKAeTCH,

[Ipumeuanne — B HeOGXOMUMBIX CaydasX HHKCHEPHBIC W3LICKAHHA CICAYCT NPEXYyCMATpPUBATh HE
TONBKO JUIS BHOBb CTPOALIMXCA WM PEKOHCTPYMpyeMbiX (YyHZaMEHTOB MAUIMH, HO H JUIA OKpYXaroiweH
3aCTpOiKH, nonajatomeil B 30Hy X BIHAHUS.

48IIpu Bo3BeAEHUM HOBOro O0OBEKTa WIM PEKOHCTPYKLUHH CYLIECTBYOILETO
Heo6X0UMO BHITIONHATH TIPOTHO3 PacTpOCTpaHeHUs KoleGaHuit B rpyHTe OT QyHIaMEHTOB
MalllyH ¢ HENBIO MPEAOTBPAILECHUS HEAOYCTHMEIX KonebaHwii 3qaHuit 1 coopyKeHHil.

491Ipn nNAaHAPOBAHMM M TPOBEJCHHM TI'EOTEXHHYECKOr0 MOHHTOPHHra BHOBB
BO3BOAMMBIX MIIM PEKOHCTPYMPYEMBIX (YHIAMEHTOB MallMH HEOGXOAMMO YYHTHIBATh
0COGEHHOCTH MOHMTOPHHTA PYHAaMEHTOB MallHH.

[TporpaMma MOHMTOpHHra (YHIAMEHTOB MAlIMH [O/KHA BKIIOYATh H3MEPEHHE
Kone6aHuii MalMH M UX GYHIAMEHTOB, a B HEOOXOAUMBIX CJIyYasX — FPYHTa U OKPYKaIOLIMX
3maHuil 1 coopyxeHuii. H3MepeHus NOMKHE 06ecnednBaTh BO3MOXHOCTD MPOBEPKH BCEX
TpeGoBaHMi 3a/iaHNs Ha MPOEKTHPOBAHHE K KoneOaHUAM, BKIIoYas TpeGOBAHHS CTaHIapTOB
6e30MacHOCTH TPy/ia B YaCTH JONYCTHMBIX YpoBHel BUOpawumit ¥ TpeGoBaHua k obecnieueHuo
HOpManbHO# paGoThl MaiivH, 06opyN0BaHHA M NPHOOPOB, PACTIONOKEHHBIX HA QyHIaMeHTe
Wi BONM3M Hero, KOHCTPYKUMIi M OCHOBaHHH 34aHMIf M coopyxenuil. B mporpamme
H3MepeHus xoneGaHuii Heo6X0UMO YKa3HIBaTh:

HEPUOAMYHOCTh W3MEPEHHH (ONHOKPATHO, NOcie TEKYIUEro PEMOHTa MalIMHBEI C
JNHHAMHYECKMMH Harpy3KaMH M T.1.);

KOHTpOIHpYEMEle NapameTpbl KoiaebanMit  (QyHAaMEGHTOB MalIHH, TpyHTa W
OKpY’KAIOIMX 37aHNH H COOPYXKEHHH U HX pacdeTHbIC 3HAUCHHS;

Tpebyemas TOYHOCTL H IPHMEHSEMasd METONKa HIMEpeHHii;

CXE€MBl YCTaHOBKH NAaTYHUKOB,
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Ilpn obHapyxeHUH HapyeHHs TpeGoBaHMil 1O orpaHHMueHHIO KonebGaHHM HOMKHO
OrITH TIPOBEJEHO JETaNbHOE OOCIENOBAHHE C BBIABICHHEM IPHYMH M pa3paboTKoi
PEKOMEHJALMH MO PEMOHTY MallMH C [JWHaMHYECKHMMH HarpyskaMH, YCHICHHIO HX
¢byHmaMeHTOB MmM pa3paGoTKofl ApYrHX MeponpuatHil. IIpH HeoOGXOXMMOCTH cCreayer
npenycMaTpuBaTh obcieoBaHNe KonebaHu# IPH MX HCKYCCTBEHHOM BO30YKIEHHH.

4.10ITpu Hay4YHO-TEXHHYECKOM CONpPOBOXKAGHMH CTPOMTENBCTBA OOBEKTOB, TIhe
3anpOEKTUPOBaHEl (GYHIAMEHTH MallMH C AMHAMMYECKMMM Harpyskamu, HeoOX0aumo
BKJIIOYaTh B COCTAB PaboT [0 HayYHO-TEXHMYECKOMY CONPOBOXAESHHUIO pasnen «DyHAaMeHTEl
MalIMH ¢ JMHAMUYECKUMH HaTrpy3KaMH»,

4.11TIlpn  reorexHudeckodl oKcmepTHze Mnd  OOBEKTOB, TIHE NPOEKTHPYIOTCA
¢dyHIaMeHTH! MallMH C JHHAMHYECKMMH Harpy3kaMu, HeoOXOmuMo IpeXycMaTpHBaTh
COOTBETCTBYIOMIME aHAIM3 NPOrPAMMEL M Pe3yJIbTATOB MHXXEHEPHBIX H3BICKAHUIA, POSKTHON
JNOKYMEHTAllMd HA BHOBb BO3BOAMMEIE (PEKOHCTPYHpyeMble) (yHIaMEHTH MalMH ¢
JIWHAMHMECKHMH HarpysKaMu.

4.12 Hay4HO-TEXHHYECKOE CONMPOBOXKACHHE M TIeOTCXHMYECKas DKCIEPTH3a HpoeKTa
JOJDKHBl OCYIIECTBIATBCA CIEHUAIN3MPOBAHHBIMM OPraHH3aLUAMM, MMEIOIIMMH B CBOEM
COCTaBe CIELUAINCTOB, 06NafatolHX COOTBETCTBYIOMNUMH KBATH(HKAUMEeH 1 OMBITOM.

4.13 3amMeHa TIpeTyCMOTPEHHBIX MPOEKTOM MAaTepHaloB, M3AEMUi M KOHCTPYKUMH
JOMyCKaeTCsA TOABKO MO COTIACOBAHUIO C IIPOSKTHOM opranu3alueil i 3aKa3aMKOM.

5 IlpoexTupoBaHHe GpyHIaMEHTOB MALIUH

5.1 McxonHble AaHHbIE 111 TPOEKTHPOBAHHUS (YyHIAMEHTOB

B cocTaB HCXOAHBIX [aHHBIX JUIA TNIPOCKTHPOBaHWS (YHNIAMEHTOB MalHMH C
JHMHAMHYECKUMH Harpy3KaMH JOJKHEI BXOAUTH:

TEXHHYeCKas XapaKTepUCTHMKAa MalIMHbl (HaHMEHOBaHWe, THI, YMCI0 O00OpPOTOB B
MHHYTY, MOIUHOCTb, OOIlas Macca M Macca JBIXYLIMXCA dacTell, KUHEMAaTHYECKas CXeMa
060opyAOBaHHS ¢ HPHUBA3KON JABIKYLINXCS MAacc, CKOPOCTb YAaPAIOIIUX YacTel M T.IL);

JaHHBIC O 3HAYCHHMSAX, MeCTaX NPHIOXKEHUS W HaIpaBlIeHUAX NEHCTBHS CTATHYECKHX
Harpy3ok, a Taloke 06 aMILTUTYIaxX, 4acToTax, pa3ax, 3akoHe H3MEHEHHs BO BPEMEHH, MeCTaxX
TIPUIOKEHHS W HalpaBIEHMAX HEHCTBUA NUHAMHYCCKHX HAIPY30K B PEXHME HOPMAIBHOM
9KCIUTyaTalH, a8 TAKXKe B aBapUilHBIX PEXHMaX, B TOM YHCIE HAarpy3okK, AEHCTBYOIMX Ha
¢dyHnaMenTHBIE GONTBI; pasMepbl IUIOMAZOK Mepefayd Harpys3oK; CBeJEHHA O HATHYHH
3aBOJICKOH BHOPOM3ONALMH y MalllHH C YKa3aHUeM IMHaMHYeCKHX Harpysok, epefaBacMbIX
Ha GYHIAMEHTH! C Y4ETOM 3TOl BHOpOU30AALMY;

JaHHEle O TpEJENbHBIX 3HauyeHHAX AedopMauuii GYHZAMEHTOB H HX OCHOBaHHIA
(ocanka, kpeH, mporu6 GyHIaMEHTa U €ro 3eMEHTOB, aMIUIUTYd, CKOPOCTh WIH YCKOpeHUe
Kone6aHWH M [Op.), €CITH TaKMe OrPAaHWYECHMS BHISHIBAIOTCA YCIOBHAMM TEXHONOTHH
TPOM3BOACTBA, pPabOTHl MalUMHBl HJIM DPAJOM DPAclONOXEHHOTO BBICOKOTOYHOIO K
YyBCTBUTENBFHOTO K BHOpauusaMm o6opynoBaHus; TpeGOBaHMA 1O OrPaHHYEHHIO B3aHMHBIX
nedopMaluil OTAENBHBIX YacTe MallliHEI,

JaHHble 06 ycnoBMAX pasMellleHHMs Mawmebl (ofopyzoBanus) Ha (yHEaMeHTax:
otuenbHBle QYHIAMEHTB! NOA KaKIYKo MaliuHy (arperar) Wi IpyNmnoBas MX yCT2HOBKA Ha
ofmemM ¢yHIaMeHTe; JaHHEIE O XapaKTePUCTHKAX ONOPHBIX IUIMT (paM) arperHpoBaHHOTO
obopynoBaHKs, aHHEIE O THIIE HX COeqUHEHNS C QyHIaMEHTOM;

uepTexxn rabaputoB dyHIaMEHTa B IpeJelax PacMONONEHUS MalIMHBIL, JIEMEHTOB ee
KPETUICHHs, 8 TakKe BCIOMOraTelbHOro O0OpYHOBaHHA M KOMMYHHKAUMM ¢ yKa3aHHeM
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PacloJIOKEHUA M pa3sMepoB BHIEMOK, KaHalIOB M OTBEPCTHH, pa3MEpoB IOMIMBKA M IIp.,
YepTexKH pacroiokeHns (QyHAaMeHTHRIX OONTOB ¢ yKa3aHHEM HX THUN2 M JMaMETpa,
3aKJIaAHBIX AeTanel, 060pTOBOK M T.11.;

JaHHBIE O HpPHBA3KE IPOEKTHpPyeMoro QyHmaMeHTa K KOHCTPYKUHAM 3JaHUSA
(coopyxeHus), B 4acTHOCTH, K ero (yHZaMeHTaM, JaHHblE 00 OCOGEHHOCTAX 37aHUA
(coopy:KeHHs), B TOM YHCIE O BUAE ¥ PACTIONOKEHNH HMEIOIErocs B HeM 000pyHoBaHHS H
KOMMYHUKaLHH;

HaHHble 00 MHXEHEPHO-IeoJOTMYEeCKHX YCJIOBHSIX Y4acTKa CTPOMUTENBCTBA M (GH3HKO-
MeXaHMYeCKHX CBOHCTBaX TIPYHTOB OCHOBaHMS Ha TIIyOMHY CXXHMaeMo#l TOJIIH,
onpezensemoil B coorBeTcTBUM ¢ TpeboBanuamu CIT 22.13330; nanHble 0 XapaKTepHCTHKaxX
BUOPOMON3YYeCTH TPYHTOB B CIydyasX orpaHuuesHus nedopManuit pyHaaMeHTa; DaHHEIC O
CKOPOCTAX NPOJOIBHBIX M TOMNEPEYHBIX YNPYrMX BONH; JaHHBIE O KO9pHIMEHTAX
XKECTKOCTM TPYHTOB OCHOBaHMH M HeCyllelf cnocoOHOCTH cBaiff HpPH CTaTHYECKHX H
JIMHaMHYECKHX Harpyskax;

crienHaabHbIe TpeGoBaHuA K 3auTe GYHIAMEHTa ¥ ero NPUSIMKOB OT IOA3EMHBIX BOZ,
BO3AEHCTBHSA arpecCHBHBIX CPEJl M MPOMBIIIIEHHBIX CTOKOB, TEMIIEPAaTYPHbIX BO3IeHCTBHIA;

JaHHBle 06 MCHO/B30BAaHMM MallMH BO BpEMEHH Jis (YHIaMEHTOB, CTpOSLIMXCA Ha
MHOT'OJIETHEMEP3IbIX TPYHTaX.

Kpome nepedncieHHEIX BhIIIE JaHHBIX, B COOTBETCTBYIOIUMX paslenax NpHBENeHbI
JIOTOJIHUTENbHbIE UCXONHbIC NaHHBIE AN NPOEKTHPOBAHHS, BHITEKAIOIHE M3 CHEUU(HKH
KaXJ10ro BHla MallivH.

5.2 O6mue TpeboBanHs K MPOEKTHPOBaHUIO PYHAAMEHTOB

5.2.1 GyHpaMeHTHl MallMH ¢ KMHAMHYECKMMH Harpy3kaMH IOJDKHBI YAOBICTBOPATSH
Tpe6OBaHMAM pacyeTa IO MPOYHOCTH H 1O MIPUTrOAHOCTH K HOPMAJIbHON SKCIITyaTaluH, a A
GyHIaMEHTOB C pPacmoNOXXCHHBIMM Ha HHX PabOYHMM MECTaMH — TaKkKe TpeGOBaHHAM
CTaHAapTOB 6€30MaCHOCTH TPY/ia B YaCTH AOIYCTHMEIX YpoBHei BUOpawuii.

KoneGanusa ¢yHmaMeHTOB He HOKHEI OKashiBaTh BpPENHOTO BIMAHWA Ha
TEXHOJIOTHYECKHE TPOLECCH], 0bopynoBaHNe U npHOOPEHI, pacloNoKeHHbIE Ha (yHAaMeHTe
WM BHE €r0, a TAkKe Ha HaXoasmuecs BOIM3H KOHCTPYKIMH 34aHHI U COOPYKEHHUIA.

Ipu npoexTHpoBaHHH (QYHAAMEHTOB MAIIMH C AMHAMHYECKHMM Harpy3KaMH CleayeT
yuutsiBath TpeGosanus CIT 22.13330, CIT 24.13330, CIT 63.13330, CII 16.13330 u np.

5.2.2 OyHnaMeHThl MalllMH ¢ AMHAMUYECKHMH Harpy3kaMH MOTYT OBITH GEeTOHHBIMH
WM KeNe300€TOHHBIMH MOHONIHTHEIMH, COODHO-MOHONMTHHIMH M COOpHEIMH, a TpH
COOTBETCTBYIOILEM OOOCHOBAHHH — METAITHIECKUMH.

MoHonuTHble GYHIAMEHTH CleAyeT NPOEKTHPOBaTb MNOJ BCe BHAB MAlUHH C
IOHHAMHYECKUMH HarpyskaMu, a cOOpHO-MOHONHTHBIE W COOpHEIE, KaK MPaBHIO, — 10X
Mall¥Hbl MEPHOIMYECKOro JecHCTBMA (C BpAMAIOIMMHCA YacTAMH, € KPHBOIIMIHO-
IIATYHHBIMH MEXaHH3MaMH U JIp.).

5.2.3 Kitacc 6eToHa 1o NPpOYHOCTH Ha CKaTHE AV MOHONUTHEIX ¥ COOPHO-MOHOMHTHBIX
¢byHIaMeHTOB JOMKeH ObiTh He Huke B12,5, a mns cOopHeix —He Huxke Bl5. Jlus
HeapMHPOBaHHEIX (YHIAMEHTOB CTAaHKOB IOMyCKAaeTca MpHMeHATh GerToH kiacca B7,5. B
cllyyae OJHOBPEMEHHOr0 BO3jleHCTBHA Ha (yHZAMEHT [AMHAMUYECKOH Harpysku W
TOBBIIICHHBIX TEXHOJIOTHYECKHX TeMIepaTyp Kiacc 6eToHa TomxeH OvITh He Huke B1S.

5.2.4 yHnaMeHTH MalMH NOMYCKAETCS MPOEKTUPOBATh OTAENLHBIMH 1O KaXAyIo
MallHiHY (arperar) Wi o6LMMH MO HECKOJNBKO MAlIHH (arperaTos).

@yHIaMEHTbl MAlliMH, KaK NpPaBHIIO, HOKHBI ObITh OTHENEHH CKBO3HBIM IUBOM OT
CMEXHBIX QYHAaMEHTOB 3/1aHHs, COOPYKEHUA H 000pYIOBaHMA, @ TaKKe OT Ioa.
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IIpumeuvanue - Coemunenue QpyHAaMEHTOB MalME ¢ (yHIAMCHTaMU 3[aHUA WM OMMpaHHE Ha
HUX KOHCTPYKIMH 3aHMA JOIYCKAeTCs B OTACABHBIX CIyYasX, YKasaHHEIX B OTAENbHBIX COOTBETCTBYIOMINX
paszenax.

5.2.5C uensio yMmeHblieHHs BuOpauuii (yHZaMEHTOB MallMH C AMHAMHYECKMMMU
Harpy3KaMH M  OKpYXalollled 3acTpOMKM TpH  COOTBETICTBYIOIIEM OGOCHOBAHMH
PEKOMEHAYETCS MPERyCMAaTPUBATh BUOPOH30IALHIO HyHOaMeHTOB. BEIGOpD KOHCTPYKTHBHEIX
pewieHMii BHOpoM3oaUMM (YHIaMEHTOB M €€ pacuyeT B HACTOSAINMX IpaBHiIax He
paccmarpuBaioTcs. Ilpw CHXeHMHM BuOpoM3onsAuMeld ypoBHA BHOpauMM MOJOLIBHI
byHnamMeHTa A0 (DOHOBBIX 3HAYEHHH OCHOBAHHE PpACCYMTHIBACTCH HA MAEHCTBHE TOJBKO
CTaTH4ECKHX Harpy3oK.

5.2.6 Yerpoticteo (yHAaMEHTOB MaIUMH C AHHAMHYECKMMH HarpyskaMmu, 3a
UCKIIIOYeHHEM (GyHIaMeHTOB TypboarperaToB MolHocTeio 25 Teic. KBt u  Gonee,
JOMYCKAaeTcsd Ha HACBHIMHBIX TIPYHTaX, €ClAM TakHe TPYHTH HE CONEPXKAT OpraHMYECKHX
TpuMecei, BEI3HIBAIOIIMX HEPABHOMEPHBIE OCAKM IPyHTa npH cxaTuu. [Ipu a3ToM ocHOBaHuMe
U3 HaCHIIHBIX IPYHTOB JOKHO GBITH YITOTHEHO (TAKENBIMU TPaMOOBKaMH, BAGPUPOBAHHEM
WM APYTHMH crioco6amu) B COOTBETCTBHH ¢ TpeGoBanuamu CIT 22.13330.

ITpumeuanue— OyHIaMECHTH MalIMH HEUMITYIBCHOTO (HEyZapHOro) HEiCTBHS ¢ JBHTaTe/AMH
MolHocThI0 MeHee 500 kBT co cpeHMM AaBICHHEM NOJ MOTOBOH QYHAAMEHTA OT PaCYETHBIX CTATHYECKHX
Harpyamc1 Menee 70 xIla nomyckaercs BO3BOAUTH HA2 HACHIHBIX IPyHTax 0€3 MCKyCCTBEHHOrO YIUIOTHEHUA,
€CJIM BO3PACT HACKIITA U3 NECUAHBIX IPYHTOB HE MEHEE JBYX JIET ¥ U3 IIIMHUCTHIX IPYHTOB He MEHEE IATH JIET.

5.2.71Ipn mnpoexTUpOBaHMHM (YHIAMEHTOB MAIlHH HAa €CTECTBEHHOM OCHOBaHHHU
ClleQyeT CTPEMUTBCS K COBMEINECHHIO Ha OJHOHM BEPTHKaJM LEHTpa THKECTH IUIOIaAN
nofomBE GyHIaMeHTa M JIMHUM JeHCTBUS PaBHOLEHCTBYIOIIEH CTaTUYECKMX HArpy3oK OT
Beca MalllHEI, (yHZaMeHTa ¥ IpyHTa Ha ofpe3ax ¥ BRICTynax GyHNaMeHTa, a JUIs CBaiHbIX
(GyHIaMEHTOB — LIEHTpa TAXKECTH IUTaHa cBall W NHHHN Z#elCTBHA paBHOAEHCTBYIOMIECH
CTAaTHYECKMX HArpy3oK OT BEca MaIUHHBI H pocTBepKa. IIpH 3TOM 3KCLEHTPHUCHTET, Kak
MpaBUIIO, HE JODKEH NPEBBIIATh (32 HCKIIOYEHHEM CITy4yaeB, OTOBOPEHHBIX B OTHENBHBIX
paszenax) Juist TPYHTOB C TaGIMYHBIM 3HAUCHHEM PAaCcYETHOTO COMpOTHUBIEHHA Ro< 150 kIla
3%, a ans rpyHTOB ¢ Ro> 150 xIla, a Taroke cBaiiHbIX QyHIAMEHTOB H3 BUCAYMX CBaii — 5 %
pasMepa CTOPOHbI MOAOLIBE (GYHIaMeHTa, B HalpaBJICHUM KOTOPOi CMeLlEH LEHTP TKECTH.
3HaueHue Ry cnenyer onpenenats no tabauunbiM gaHHBIM CII 22,13330; pans dynpamenToB
Typ6oarperaToB 9SKCUEHTPUCHTET He HAOKeH MpeBblIaTe 3 % yKa3aHHOIO pasmepa
HE3aBHMCHUMO OT 3HadeHus Ro. J{nd OCHOBaHMi, CNOXEHHBIX CKalbHBIMU IDYHTaMH, a TakkKe
cBaiiHBIX QyHIAMEHTOB U3 CBaii-CTOEK 3HaUEHHE SKCUEHTPHCHTETa He HOPMHPYETCA.

Ipu HapymmeHMH OrpaHHYEHHH Ha SKCHEHTPHCHTET CIEXYeT pacCUHTHIBATH KoieOaHus
MAaCCHBHEIX H CTCHYAaTHIX (YHIaMEHTOB B COOTBETCTBHH C YKa3aHHAMM mpuioxeHua b. [Ipn
3TOM BEIMYMHA KpacBOrO JABJCHHA ITIPDH BHELICHTPEHHOM 3arpyXcHuH (yHIaMeHTa He
JOJDKHA NpPEBHINIATL 3HAYCHHA, OMpeIesieMoro npasoii acTeio Gopmyinsl (1), Goree uem
Ha 25 %.

5.2.8 OyHAaMeHTEI MaIlMH ¢ JMHAMUYESCKUMH Harpy3kaMH CIIeAyeT NPOeKTHPOBaTh:

MacCHBHBIMH B BHZ€ GJIOKa WM IUTMTHl ¢ HEOOXOAMMBIMH NPHAMKAMH, KOJIOAUAMH H
OTBEPCTUAMH U pa3sMEIUECHHA 4JacTell MallMHBl, BCIOMOraTeJIbHOro oGOpyXoBaHHs,
KOMMYHUKALUMH U T.14.;

CTEHYaThIMM, COCTOSIIMMHM H3 HIKHEH OGyHHaMeHTHOH TUMTHI (WM POCTBEPKA),
CHCTEMBI CTE€H M BepXHel INTUTHI (WM paMbl), Ha KOTOPOH pacrosaraerca o6opynoBaHue;

! Jlanee BMECTO TEPMMHA (CDEIHEE NaBJeHHe HOJ MONOIBOM (YHAAMEHTA OT PACYETHBIK CTATHYECKHX
HAarpy30K» HCIOMB3YETCs TEPMUH «CPEHEE CTATHYECKOE AABIEHUE JI0J MOJOLIBOM byHAaMEHTa,

6
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PaMHBIMH, TIPeCTABIAIOMUME C060ii MPOCTPAHCTBEHHYIO KOHCTPYKLHIO, COCTOANLIYIO,
KaK IpaBMNO, M3 BepxHell NNHTBl MIM CHCTEMBl 0ajloK, ONMpAIOMIMXCA Yepe3 CTOHKHM Ha
HIKHIOK (yHIAMEHTHYIO IUTUTY;

06Ier4EeHHBIMM Pa3IUYHBIX KOHCTPYKTHBHBIX THIIOB, B TOM 4HCiie Ge3pOCTBEpKOBBHIMU
CBaltHBIMH,

5.2.9 O6opynoBanHe ¢  BpalAlOIMMHUCA  4YacTSAMH, KPUBOIIMITHO-IIATYHHBIMH
MeXaHH3MaMH M CTaHOYHOe 00OpYyJOBaHHE, arperHpyeMoe Ha Kejle300CTOHHBIX OMOPHBIX
TUTATaX, MOIYCKAeTcs yCTaHaBiMBare 6e3 ¢yHHmaMEeHTOB Ha MOACTHNIAIONMMI Clo# TOI0B
HPOMBILIEHHBIX 3JaHHH NpH 00OCHOBAHMM pacyeTOM, a TAloKe B CIIYYasX, YKAa3aHHBIX B
COOTBETCTBYIOILMX pa3fienax.

5.2.10 TlopouBy ¢yHIaMEHTOB MamIMH, KaK IpaBWIO, CIEAYyeT MNpeXyCMaTpHBaTh
NPAMOYTONBHOH (OPMBI B IIJIaHE M PachojaraTh Ha OTHOH OTMETKe.

Bricory ¢yHAaMEHTOB MalllMH CAegyeT Ha3Ha4YaTh MHHMMAIBHOH W3 YCIOBHH
pa3MENIEHUs TEXHOJIOTHYECKOTO 000Dy I0BaHHA, BEICMOK H ILIAXT, @ TAKKe TITyOHHEI 3a1elKH
¢$byHIaMEeHTHBIX 60ITOB.

5.2.11 IIpu npoeKTHPOBAHHH PaAMHBIX GYHIAMEHTOB PEKOMEHIYETCA:

cobmonaT cuMMeTpuio GyHIaMeHTa Kak 10 obeii reoMeTpHYecKoii cxeMe, TaK H 1o
(hopMe 21eMEHTOB;

PacrnoJiaraTh PUre/iIy NONepeyHbIX paM CHMMETPHYHO FIO OTHOHIEHHIO K OCSM CTOEK;

n30eraTh Hepefayy HArpy30K Ha PUTenH U 6alKi ¢ SKCLIEHTPUCHTETOM;

TIPOEKTHPOBATh BepX GyHAAMEHTOB 63 YCTYIOB IO BEICOTE;

Ha3HayaTh BBUICTH BCeX KOHcoNelf MMHHUMAIBHO BO3MOXHBIX pa3MEpOB, MPHYEM
BBICOTY OIODHOIO CEYeHHS KOHCONM NpH OTCYTCTBHM COOTBETCTBYIOIUMX pPacieToB
npuHUMaTh He MeHee 0,75 ee BbuUIETA,

5.2.12 BeicoTy HMXHeH (QyHIAMEHTHOH IUINTH! B CTEHYATHIX H PaMHBIX (yHIZaMeHTax
clegyeT MpPUHMMATh MO pacueTy, Ho He MeHee 0,4 M M He MeHee TOJIUMHBI CTEHLI WIH
Bonbluero pasmepa CToex.

BepxHsas okene3obeToHHas IuIMTa (pama) creHuaToro ¢yHaamMeHTa JOJDKHR ObITh
’KECTKO CBfA3aHa CO cTeHaMH. HIDKHIOI NMOBEPXHOCTh ITMTHI PEKOMEHAYETCA BBHIIONHATE HA
OJIHOM OTMETKE.

CTeHBI clefyer pacmoJiaraTb, kak NpaBHIO, BONE JHHHM ACHCTBUA TOPH30HTANBLHBIX
JMHaMUYECKHX Harpy3okK.

5.2.13 Tunsl GyHIaMEHTHBIX GONTOB, CrIOCOOE! UX YCTAHOBKH, a TaKkXKe MaTepual M
YCTaHOBOYHBIE NapaMeTpbl CIEAyeT HasHayaTh B COOTBETCTBHH ¢ TpeGosanusamu CII
43.13330.

Ilpn ynapHO# Harpyske, a Takke NpH AWMHAMUYECKHX Harpyskax, TpeOyrommx
ycTaHOBKH GONTOB JaUaMeTpoM He MeHee 42 MM, CleAyeT NPHMEHSTh CHEMHEIC
(byHIaMeHTHbIe GONTHL

PaccTosiHIe OT HMXHHX KOHIIOB GONITOB 10 NOROIBE (yHIAMEHTa JOIKHO OBITH He
meree 100 MM.

5.2.14 KoHCTPYKTHBHOE apMUPOBaHHE MAacCCHBHBIX (YHIAMEHTOB IIpERyCMaTpHBAET
ofmee apMUpOBaHUE MO MOAOIIBE ¥ MECTHOE NOJ CTAHHHAMM MAllWH M B MECTaX PE3KOro
H3MEHEHHS Pa3MepoB cedeHHs GyHIaMeHTa.

Ilpy apMmupoBaHHM NOAOWIBE (PYHIAMEHTOB JHAMETPH NPOAONBHBIX M TONMEPEYHBIX
cTepkHeH cnexyer nmpuHMMaTh He MeHee 10 MM NpH CTOpPOHE IOIOIIBEI MeHee 3 M M He
MeHee 12 MM nipu GonblueM pasmepe ¢ marom crepxkueit 200 M.

ITpn MecTHOM apMHpOBaHHMM MOA CTAHWHAMH MAIIMH HEYJApHOTO AEHCTBHA JHAMETD
CTepXHEH clegyer NOpPHHUMaTh B 3aBHCHMOCTH OT JuaMeTpa O0OJNTOB, KpENsiMX
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obopynosanue k ¢yHIaMeHTaM, coriacHo Tabmane 1. Ilpu 3TOM pasMep ceTok HONKEH
TIpEBHIILIATh pa3sMep CTaHMHbl MAIUMHBl B IUIaHe, Kak npaeuno, Ha 300-600mMM B
3aBHCHMOCTH OT JUaMeTpa apMaTypsl, paBaoi 10 — 20 MM cooTBeTcTBEHHO. PekoMeHayeMbrit
miar crepxxueii — 200 Mm.

MectHoe apMHpOBaHHME MOJ CTAHMHAMH MAlldH C YJAapHEIMH Harpy3KamH clexyer
MPOH3BOJHUTE COTTIACHO YKa3aHHAM COOTBETCTBYIOIHX Pa3JielioB,

Jisi apMHMpOBaHMs Y4YacTKOB (YHZAMEHTOB, BOCTIPMHHMAIOMMX YJNapHBIE HArpy3KH,
cleNyeT, KaK NpaBHIO, IPUMEHATH BiA3aHylo apMmaTypy. [Ipy 3ToM 3amuTHBIA cnoii GetoHa
cieqyer NpHHUMaTh He Menee 30 MM.

Tabanuupa l

JlnameTp GONTOB M1 KPEILICHAS

060pyoBaHNS, MM Menee 42 42-56 Bonee 56

[uamerp cTepxHeii, MM 10-12 12-16 16-20
Ipumewanme — B MaccHBHLIX (YHAAMEHTAaX MAWIHH HEYNApHOTO AeiicTBHA 06BeMOM 20 M>H

MeHee ollee apMHPOBaHHUE 10 IIOAOMIBE AOMYCKACTCS He NpedyCMaTpHBaTh.

5.2.15 ApMupoBaHMe d]EMEHTOB CTEHYATHIX M PaMHBIX GyHAaMEHTOB OCYIECTBIACTCS
no pacyery B coorBerctBuM ¢ TpeGoBanumamu CIT 63.13330 ¢ ygeroM cuemyrommx
NOTIONHMUTENBHEIX YKa3aHHMH:

apMarypa Ganox, pureneif U CTOEK JOIDKHA HMETh 3aMKHYThIE XOMYTH! HIIH CTep)KHH,
TIPYBAPCHHBIC K MPONOIBHBIM CTEPXKHSM I10 IIEPUMETPY TIONEPEYHOTO CeUCHHMsI KOHCTPYKINY;

CTOHKH CleZyeT apMHUpOBaTh CHMMETPHYHOW NpPOAOJNbHOH apMaTypoH ¢ HIaroM He
Gomee 300 Mm;

1o 60KOBEIM rpaHAM Gajlok U pureineii He pexe deM depes 300 MM N0 BEICOTE CEUEHHS
ClIEMyeT yCTaHABINBATh IIPOMEXKYTOYHBIC CTEPXKHY IMAMETPOM He MeHee 12 MM;

Np¥  KOHCTPYKTUBHOM AapMHPOBaHWM CTEH CTEHYATOro GYHAAMEHTa AMaMerp
BEPTHKAIBHEIX CTEp)kHEH NOMKEH OBITh He MeHee 12 MM, a TOPH30HTANBHBIX — HE MEHee
10 mm. Ilar crepxxHeit B 060MX HANPaBICHIAX CIEIYET IPHHUMATD PaBHEIM 200 MM.

5.2.16 TemnepaTypHO-ycanouHble IUBH B (YHOaMEHTaX CleAyeT, KaK IpaBHIIO,
TMpexycMaTpHBaTh Ha PaCCTOSHUAX:

JUIs MOHONIMTHBIX 6€TOHHEIX GyHIaMeHToB 20 M;

LIS JKene306€TOHHBIX QyHIaMEHTOB MOHOMMTHBIX 40 M, CGOPHO-MOHONHTHBIX 50 M.

VKa3aHHEIE PacCTOSHHIS MOTYT GHITh yBEIHUEHBI IIPY COOTBETCTBYIONIEM OGOCHOBAHHUH,
Ilpn >ToM MIBH ClieXyeT pacHONOKHTH TakuM oOpa3oM, 4TOGBI Ha OTAEHBHBIX Y4acTKax
(yHIaMeHTa, pasNeNeHHBIX MIBAMH, Pa3sMECTHTh 00OpyJOBaHHE, HE CBA3AHHOE JECTKO
Mesxay coboit.

JUia yMEHBIICHUs TeMIepaTypHBIX nedopMaItiii ROImyckaeTcs YCTpauBaTh BpeMEHHbIE
TEMIEPaTypPHO-YCaJ04YHbIC HWIBBI.

Tlpu orpanuyennuy nporuba ¢yHJaMeHTa NO TEXHONOTUYECKHM TPeGOBAaHMAM BMECTO
TEMIIEPATYPHO-YCAJIOYHBIX  IIBOB  CleOyeT INpeXyCMaTpHBaTh  MEPONpPHATHA MO
peryIMpOBaHHIO TEMIIEPATYPHOTO pexHUMa IpH yKiajke 6eToHa. B aToM ciyyae ycTpolicTBo
BPEMEHHBIX TEMIIEPATyPHO-YCaJOYHBIX MIBOB HE JIONyCKAeTCA.

5.2.17Ina  ¢yHNaMEHTOB MIM HX OTACHBHEIX YYacTKOB, HONABEPraloMHMXCS
BO3NEIMCTBUIO arpPeCCUBHEIX Cpeji, MOJDKHEI OBITH NMPETYCMOTPEHEI MEpHL MO HMX 3alIUTE B
cootBercTBUH ¢ TpeGoBanuamu CII 28.13330.

5.2.18 Pacuer pyHEAMEHTOB MalllH M HX OCHOBAHMIi BKIIOUYAET:

pacuet koneGanuit GpyHIaMeHTOB HITH OTAENBHBIX UX 3JIEMEHTOB;
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IIPOBEPKY CpEAHEro CTaTH4eCKOro MNaBJICHHA IO MOJOIBOH (yHIaMeHTa Ha
€CTECTBEHHOM OCHOBaHHH p HIIHM HeCYyIueil criocoOHOCTH CBai;

pacyeT IpOYHOCTHU HJIEMEHTOB KOHCTPYKUHMIA QyHAaMeHTa.

Ilpy Hanmuuy B 3aJaHMM Ha MPOEKTHPOBAaHME TEXHOJOTHYECKHX TpeGoBaHMH,
OTPaHHYMBAIOIMX HepeMelieHus U JAebopMauuy (GyHDaMeHTa, CleOyeT BHINOJIHWUTR HX
CTAaTHYECKHIi pacyeT U3 yCIOBHS COBMECTHOM HedopMaliiy OCHOBaHHA U QyHIaMeHTa.

5.2.19 Cpennee craTHyeckoe JaBlICHHE NOJ MOXOMBON (PyHOAMEHTa Ha €CTECTBEHHOM
OCHOBAaHWH p AJIs BCEX TUIIOB MallHH, NePEYHCICHHBIX B Tabiule 2, JOIKHO yJOBICTBOPSTH
YCIOBHIO

PSYaYea R, 1
rae p — CpelHee CTaTUYECKOe JaBleHue Mo MoZoMBOH QyHIaMEHTa,;

Yeo — K0ODOUIHEHT ycaoBuit paGoThl, MPUHUMAaEMBIi 1Mo Tabmnue 2;

Ye1 — KO3GGHUHEHT ycnoBUii pabOTEl IPYHTOB OCHOBAHHS, NPHHUMAEMBIH i
MEJKHX H IBUJIEBATHIX BONOHACHIIIEHHBIX MECKOB M TIIMHHUCTBIX TI'DYHTOB
TeKy4el KoHcHCTeHIUH paBHBIM 0,7 (IpH mpoeKTHpoBaHUU (YHIAMEHTOB C
Maccoi rmamatommx vacteii Gomee 10T 3HaueHMe Ko3hPHIMECHTA
Ye1= 0,7 npUHUMaeTCA TAKKe JUI1 MAJOBIAXHBIX M BIDKHEIX MENKUX M
NBIIEBATBIX IIECKOB M BOJOHACHILICHHEIX ITECKOB CpefHel KpYNHOCTH H
KPYIIHBIX); /U1 BCEX OCTAIBHBIX BUAOB H COCTOSIHHIA I'PYHTOB Y1 = 1;

R — pacueTHOE  CONpDOTMBIEHHE TpPYHTa OCHOBaHMA, OHNpeAeTIieMoe B
cooTtBeTcTBHH ¢ TpeboBanusamu CIT 22.13330.

Tabnuua 2

I C— Koaduumenr ycnopuit

paboTH Yo

C KpHMBOLIMITHO-IIATYHHEIMH MEXaHU3MaMH, IPEeCChl, METAILIOPEXYLLHE 1,0
CTaHKH, BpalllalolLKecs neyu, MpoKaTHOe 06opynoBaHue
C BpalaroLMMUCH YacTAMM, APOOHAKH, MENLHHYHEIE YCTAHOBKH 0,8
Ky3Heqnble MONOTEI, POPMOBOYHbIE MAIIHHEL, 060pyIOBaHUE GOMHBIX 0,5
TUIOILAJOK, JUIs KOTOPEIX (hYHAAMEHThH BHINOJIHAIOTCS B BHAE Kopoba

5.2.20 Pacuer IPOYHOCTH 3JI€MEHTOB KOHCTPYKUHWH (yHIaMEHTOB DasiH4YHBIX THIIOB
MalllMH JONYyCKAaeTCs MPOM3BOANTH HAa CTATHYECKOE IEHCTBHE PaCYETHBIX JUHAMHYECKHX
Harpys3ok, onpenenseMeix no ¢opmyne (2). Pacuer MaccuBHBIX HYHIaAMEHTOB Ha IPOYHOCTD,
3a UCKIIIOYEHHEM OcNabNeHHBIX ceyeHMi, KOHCONBHBIX YYacTKOB M Np., KaKk NpaBMJIO, HE
IIPOU3BOIHUTCS.

5.2.21 Ilpu ompeieieHHH pacUeTHHIX CTATHYSCKUX HArpy30K, B YHCIO KOTOPHIX BXOJAT
BeC (GyHAaMeHTa, Bec FpyHTa Ha ofpesax ¢yHIaMeHTa, Bec MaIUHHBI M BeC
BCIIOMOTaTeNbHOr0 060pyIoBaHuUs, K0I(DOHUIHEHT HAIEKHOCTH IO HATPY3Ke Yy NPUHAMAETCA
B coorBercTBUH Cc TpeGoBaHuamu CII 20.13330 npu pacuere NMpoYHOCTH M paBHHIM | npu
TIPOBEPKE CPEZTHETO CTATUYECKOTO AABIEHUS 110/ NOJOIBOH GyHNaMeHTa.

PacyerHblc AUHAMHYECKHE HArpy3Kd Fy OT AMHAMHYECKOTO BO3ACHCTBHA JBIKYHINXCS
gacTell MallMHBI WIM Harpy3Kku, NpeACTaBImomue KakoW-mubo ocoObIi BHI CHIOBOTO
BO3/ICHCTBHS (HalIpUMEP, MOMEHT KOPOTKOTO 3aMbIKaHHsA, OOPEIB MOJIOTKA MEJIbLHHII! H T.I1.),
ONpenesIoTes:

HpH pacyere KoleOaHUH Kak MpoM3BeNCHHE 3HAUEHHS HOPMATHMBHON AMHAMMYECKOH
Harpy3ku F,, COOTBETCTBYIOLNIEr0 HOPMAJBLHOMY 3KCIUTYyaTalMOHHOMY pPEXHMMy paGoThl
MalINHEl 1 IPHHUMAeMOrO MO YKa3aHUAM COOTBETCTBYIOIIUX Pa3fieNIoB WM MO 3a[aHHIO Ha
NPOEKTHPOBAHHKE, U KO3 DULHEHTa HalleXHOCTH MO Harpyske yr= 1;
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OpH pacuere NPOYHOCTH ODICMEHTOB KOHCTPYKUMH (YyHZaMEHTa ¢ 3aMEHOH
JMHAMHYECKON Harpy3KH SKBUBAJIEHTHON CTaTHYECKOH 1o dopmyite

Fa=ynF, 2

rae yyu M — KO3QOUUMEHTH COOTBETCTBEHHO HANEKHOCTH MO HarpysKe ¥ AMHAMHUYHOCTH,
HpHHUMAEMEIe IO Tabuie 3;
F, — HOpMaTMBHOe 3HaueHME JMHAMUYECKOH Harpyskd, COOTBETCTBYIOLIEE
HOpPMAaJIbHOMY 3KCILIyaTallMOHHOMY DEXHMMY paboThl MalIHHBl WM ocoOoMy
CUIIOBOMY BO3JEHCTBHIO U [IPHHMMAaEMOE 110 COOTBETCTBYIOIIMM pa3aeiaM Win
10 3alaHHI0 HA HPOEKTUPOBAHHE.
Ilpu pacuere NPOYHOCTH SNEMEHTOB KOHCTPYKUHH (yHIamMeHTa Ha OCHOBE NpPAMOTO
JHHAMHYECKOT0 pacyeTa pacyeTHbIe AMHaMH4ecKHe Harpysku F, onpeaensiores o Gopmyne
(2), B xoTopo# k03P HIHMEHT TMHAMHUYHOCTH 1) IPUHUMAETCS PaBHBIM 1.

Tabnauua 3
Kosddmument |KoapduuyeHT IMHAMUYHOCTH 1) AN
MauuHet HaJIEeXKHOCTH MO Harpy3ok
Harpyske Yy | BEPTUKANLHBIX | FOPH3OHTANBHBIX
C BpalarOIMMHCA JaCTAMH:
) Harpy3KH, CO3AaBAEMbIE JBHKY IUMUCS
YaCTAMHU MAIIKHBI, IIPH YaCTOTE BPAIECHHUA,
o6/mun:
menee 500 4 3 2
ot 500 no 1500 4 3-6* 2
» 1500 » 2000 4 6-10* 2
¢B. 2000 4 10 2
6) Harpy3KH OT MOMEHTa KOPOTKOTO 38MBIKaH!UA 1 2 -
C KpMBOUIMITHO-IIATYHHRIMH MEXaHN3MaMH TIPH
4acTOTe BpalleHH, 006/MHH:
1o 600 2 1 1
cB. 600 1 4 2
Jpo6uiaKky 1eKoBbIe, KOHYCHBIE 1,3 1,2 1,2
JIpoOHIKH MOTOTKOBEIE 4 1
MenbHHIB 1,3 - 1
Tpeccel 1S 2 2
TpokaTtHOE 0GopyaoBanue 1,2 2 2
Bpawatomuecs neyn 1(2**) 1 1

*JIns MPOMEXYTOYHbIX 3HAYCHMH 4YacTOThI BpAUICHUA 3Havuenus Ko>pdULMEHT2 AUHAMUYHOCTH
OMpEACAIOTCA MHTEPIOALHEH.

**[lna KpadHux onop ¢yHIaMeHTa K rOpH3OHTILHOM HArpyske, AeHCTRYIOMIEH nonepek ocy neun (pu
qucie onop Gonee aByx).

MMpumevanus

1 Jina Typ6omamue MOMmHOCTRIO Gonee 25 Thic. KBT 3HadeHHe K0I(QQHUMEHTa M) ANA BEPTHKAILHBIX|
Harpy3oK B NO3WLMH &) TaGNMIbI CleyeT YMEHBIIATH B 1Ba pasa.

2 Jina MallMH ¢ BpAMAIOMMMHCA YACTAMH, Y KOTOPBIX HMEIOTCH TaloKe BO3BPATHO-NOCTYNATENBHO
ABHKYILHECH Macchl, KO3pQHIMECHT HANEXHOCTH MO Harpyske JUis KMHAMHYECKHX Harpy3ok, CO3JaBaeMbIX
STMMH MaccamH, CleQyeT NpHHAMATS Y= 1,3.

3 3nauenns koadduuueHTa 1 OTHOCATCA K IKeNe300eToHHLIM (yHAaMeHTaM. [las  CTATBHEIX
($yHIaMEHTOB ClieflyeT NPOH3BOANTH IUHAMHYECKHMH pacyer.

4 TpuBeneHHbIE B TabMAIE 3HAUCHUA 1) YUUTHIBAIOT 3HAKOTICPEMEHHOE ICHCTBIE HArPy30K.

10
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5.2.22 TIpu npoexTHpOBaHHH (HYHAAMEHTOB MAIlMH C AUHAMHYECKHMU Harpy3KaMH Ui
CTPOMTENBCTBA B CEHCMHMYECKUX paifoHax pacdeT MNPOYHOCTH IJIEMEHTOB MACCHMBHBIX
($yHIaMEHTOB CIIEAYeT MPOM3BONUTE Oe3 ydeTa ceHCMHUYECKHX BO3AEHCTBHHA.

Ilpu pacdyere paMHBIX, CTEHYaThIX M OONErdeHHbIX (QyHAAMEHTOB Ha CEHCMHYCCKHE
BO3JEHCTBHA B 0c000€ COMETaHHE HAarpy3oK CAeAyeT BKJIIOYaTh pacyeTHbie AHHAMUYECKHE
Harpy3kd, CO3JlaBaeéMbleé MallHHAMH B HOPMAJbHOM OJKCIUTYaTALMOHHOM pEXHME, €
k03¢ HIMEHTOM HafXKHOCTH IO Harpyske yr= 1.

5.2.23. Tlpu npoekTUpoBanuy (GyHIAMEHTOB 3JaHKI H COOPY)KECHHUI, YyBCTBUTENBHBIX
K HEPaBHOMEPHBIM OCAJIKaM M BOCTIPHHHMAIOIMX JWHAMHYECKHE HArpy3KH, NepeaaBacMble
MalIHHaMH Yepe3 CTPOHTENbHEIC KOHCTPYKIMH HiIM TPYHT, CpEJIHEE JaBICHHE N0 NOJOLIBOH
(hyHIaMeHTa Ha €CTECTBEHHOM OCHOBAaHHM JOJIKHO YIOBAETBOPATH YCIOBHIO

PSYaR. 3)

Vcnosue (3) nOMKHO BBIMONHATHCA A (YHAAMEHTOB 3[aHMH ¥ COOpYKeHuH B
npezenax 30Hbl, e CKOPOCTh KoeOaHu| Vs = a;0 Ha NOBEPXHOCTH TPYHTa OT MMITYJILCHBIX
HCTOYHHKOB Goniee 15 MM/C, OT HCTOUHMKOB MEPHONYECKOro ASHCTBHS H CIyJalHEIX Gonee
2 MM/c (3mech a;— aMIUIMTY A KoneOaHuii rpyHTa, ompenensemas mo ¢opmyne (19), @ —
yI70Bask 4YacTOTa BHIHYXHEHHbIX KonebGaHuit (yHIaMEHTa-ACTOUHMKA IS MallnH C
NEePHOAUYECKMMH HArpy3KaMH WAM COOCTBEHHBIX — Ui MAIUMH C HMIYJICHBIMH WIH
Clly4allHEIMM HarpyskamH).

5.3 OcoGeHHOCTH NIPOEKTHPOBAHMS CBAHHbBIX PyHAAMEHTOB

Jins (GyHIaMeHTOB MAIMH ¢ NEPHOAWYECKHMH Harpy3KaMy BO3MOXHO NpPHMEHEHHe
cBait moO6LIX BHIOB; M0 (yHIAMEHTOB MAIUHH YAAPHOTO AEHCTBHS CleAyeT NPUMEHATH
XKeJe306eTOHHBIE CBaW CILIOIHOTO CEYEHHA,

PaccrosHue Mexay LEHTpamu cBail B CBalHBIX (QyHJaMeHTaX clelyeT NPHHEMATh B
cootBetcTBUH ¢ ykasanusamH CII 24.13330, no He Gonee 10d (tae d — nuaMeTp UM MEHbINAI
pasMep CTOpPOHBI TONEPEYHOrO CEYEHHH CBaif).

Pacuer koneOanmii cBafiHBIX (YHIAaMEHTOB BBINMONHSAECTCS B COOTBETCIBMH C
yKa3aHMAMU Iofapaszena 6.6.

5.4 OcoGeHHOCTH NPOEKTHPOBAHUA PYHIAMEHTOB MAIIHH HA MHOT0JIETHEMEP3AbIX
rpyHrax

5.4.1 ®ynnaMeHTs! MallMH € JAWHAMMYECKHMM HarpyskaMM, BO3BOZMMBIE Ha
MHOTOJIETHEMEP3INTBIX T'PYHTaX, CICAYET IIPOCKTHPOBATH B COOTBETCTBHH C TpeOGOBaHUAMHU
CIT 26.13330 u monoHUTEILHBIMH TpeGOBaHMAMH, M3IOXKEHHBIMHU B 5.4.2, 5.4.3,6.7.2, 6.7.3.

5.4.2 Hecymyto  crmmoco6HOCTE  OCHOBaHHi ¢yHIaMEHTOB Maliug Ha
MHOTOJIETHEMEP3IILIX TPYHTaX, HCTMOAB3YEMBIX B KauecTBE OCHOBaHMIt 1o NpHHIMIY I,
crenyer onpegenate mo ykasaHuaM CII  25.13330c  y4eroM mONMONHHTENBHOTrO
koadourMenTa yenosuil paboTH Y5, IPUHUMAEMOTO 110 Tabaune 4.

Tabnuna 4
Koadduurent ycnouit pabotsl OCHOBAHHS Y5 U3
KoaduupenT HCIIONB30BaHHs MAIIMH BO BpEMEHH MHOTOJIETHEMEP3ITLIX TPYHTOB, HCHOJNE3YEMBIX 110
nopuHIMIy I
Memnee 0,5 0,8
Ot 0,5 n0 0,7 0,7
Cs. 0,7 0,5
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5.4.3 Cpennee cratudeckoe JaBiieHHe p MOM NOJOIIBOH (YHIAMEHTa H& €CTECTBEHHOM
OCHOBaHMM M HECYHIYI0 CIOCOOHOCTh OCHOBAaHMH CBalfHBIX (GYHIAMEHTOB MAIIHH C
IMHAMHYECKMMH HArpy3KaMM Ha MHOTOJNETHEMEP3NBIX TIPYHTaX, MCHOIB3YyeMEIX IO
npuHuuny II, cnexyet onpenensTs COrIacHoO TpeGOBaHUAM COOTBETCTBEHHO 5.2.19 1 6.6.1.

6 Pacuer koneb6aumii pyH1aMEHTOB MAINNH

6.1 O61ne ykazanus no pacuety KoJjieGauuii yHAaMeHTOB MAIHA

6.1.1 Pacyer xonebGamuit NPOM3BOANTCA Ha OCHOBE NPHMEHEHHS aHAIMTHYECKUX HIH
YHCIEHHBIX MeTonoB. DyHNaMEeHTE BMECTE C HX OCHOBaHHAMM M MAlIHHAMH JOIMYCKAeTCs
paccMaTpPUBATh KaK CHCTEMBI ¢ KOHEYHBIM HJIH GECKOHEYHHIM YHCIIOM creneneil cBoGOMBI.
PesyneTaThi pacdyeToB JOIDKHBEI  YHOBJNETBOPATH YCJIOBHAM HACTOAIUMX IpPaBHI H
JOTONHUTENEHEIM  YCIOBHAM TEXHMYECKOro 3afiaHuA. JIONMycKaeTcs HCIONE30BaHHE B
pacyeTax BEPOATHOCTHBIX METOJJOB M METONOB TEOPHH HAJIeXHOCTH, YIMTHBAIOMX
CTAaTHCTHYECKHI pa3bpoc JKECTKOCTH OCHOBaHMH M CiIy4aliHyH0 NPHPOLY IMHAMHYECKHX

Harpys3ok.

AMIUTMTY B! BEIHYXICHHEIX H CBOOOAHBIX KosteOaHuH GpyHIaMeHTa HIIM OTAENLHBIX €T0
3]IEMEHTOB CJEAYET ONPERENATH MM PasIMYHBIX THIIOB MallMH COIVACHO YKa3aHHAM
COOTBETCTBYIOIMX pasnenoB. OpeneneHne aMIIUTYA KoneOaHuit IPOH3BOAUTCSA Pa3AelbHO
NO HaMpaBICHHAM H COOTBETCTBYIOMUM YaCTOTaM KoneOanuit,

AmrnmTy b konebanuii GyHIaMeHTa JAODKHBI YAOBICTBOPATH YCIOBHIO

a<a,, 4)
rae a — HanbonbInas aMILTHTYa Konebannit GyHmraMenTa, onpezenseMas pacyeToM;
a, — TIPENEIbHO JOIycTHMas aMILIATY KoseGaHmii dyHnamenTa,
yCTaHaBiMBaeMas 3aflaHMeM Ha NMPOCKTHPOBAHME, & NP €€ OTCYTCTBHH B
3a/jaHUK NpHHEMaeMas o tabmuue 5.
Ta6auna 5
Mauvas TIpegensHo JonycTHMAas aMIUIMTYAa KoueGaHui a,, MM
C BpallalOMMHCI 4acTAMHU IpH  4acToTe TOPH30HTANIEHBIX BEPTHKAJBHBIX
BpaNIEHHs, 06/MHH:
menee 500 0,2 0,15
ot 500 1o 750 0,2-0,15 0,15-0,1
ot 750 o 1000 0,15-0,1 0,1-0,06
ot 1000 mo 1500 0,1-0,05 0,06
ceeie 1500 0,05 -

C KPHBOUIMNHO-UIATYHHBIMH MEXaHU3MaMH
IPH YacTOTe BpalleHus, 06/MuH:

Jlna nepBoit rapMOHUKH

Jlnsa BTOpO# rapMOHHKH

menee 200 0,25 0,15
ot 200 mo 400 0,25-0,15 0,15-0,1
ot 400 mo 600 0,15-0,1 0,1-0,05
cBbie 600 0,1 0,05

JIpoOMIKH KOHYCHEIE U LIEKOBEIE
0GHJIKM MOJIOTKOBBIE

0,3

Kak it MalyH ¢ BpamaronHMHCS YacTAMU

Ky3HeqHbie MOJIOTEI

1,2 (0,8%)

IMpeccrl

0,25

12
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Oxonuanue mabauyor 5

Mamnnst IpenensHO JOMyCTHMAas aMILIATYAA KoneGaHuii a,, MM
DopMOBOYHbIE MAIIMHEL 0,5 win no F'OCT 12.1.012 (npu pacnonoxeHuu Ha
(yHaaMeHTaxX paboanx MecT)
MenbHHLEBE 0,1%*

* TIpu Bo3BeneHuH (HYHOEMEHTOB Ha BCeX BOJOHACHIMEHHRIX TECKaX, a Takke Ha METKUX U TBUICBATHIX
TecKax Maoit u cpefHelt CTeNeH BOXOHACKILIEHHS.
** CpenHEeKBaIpaTHIECKOE 3HAYEHHEe aMIUIHTYIbI KoeGaHui.

IMIpumevanus

1 JIns mpoOMEXyTOYHBIX 3HA4EHHIT YaCTOTH! BPAIICHHs NPEIEIBHO AOMYCTHMAs aMIUIHTYAA ONpeReIACTCA
HHTEPNOTALHEH.

2 Jina mammH ¢ gactorodf Bpamehus 200 o6/MMH M MeHee NpH BhICOTE (yHEAMeHTOB Goxee 5 M|
ApeXeNbHO JOMyCTHMAas aMILTHTYAa yBenuguBaetcs Ha 20 %.

Tlpu pacyere konebanuit GyHAaMEHTOB MalINH JHOIYCKACTCA:

paccMaTpuBaTh OCHOBAaHHE KaK YIpPYro-BA3KOe JHHEHHO AedopMupyemoe, CBOHCTBa
KOTOPOro ONpelensiorcs Ko3h(HIMEHTaMH YNPYToro PaBHOMEPHOTO H HEPaBHOMEPHOTO
CKaTUA, YNpyroro paBHOMEPHOrO U HEPaBHOMEPHOro cisura M Kodtdummenramy,
XapaKTepU3YIOIUMH JeMIIpUpoBaHHe;

HE YYUTHIBATh JKCIEHTPHUCHTET B paclpeseNeHH# Mmace (yHRaMEHTa, €C/I OH He
NpeBblIIaeT 3Ha4€HUH, yKa3aHHbIX B 5.2.7;

IpM  YNPYroM HEPaBHOMEDHOM CXaTWH  (IOBOpOTE€ IOZOWIBH  (yHOaMeHTa
OTHOCHTENEHO TOPHM3OHTAJIbLHON OCH, MPOXOAANICH dYepe3 HEHTP THKECTH MONOIUBHI
¢byHIaMeHTa NEePHEHANKYIAPHO IUIOCKOCTH KoJieGaHwmii) JOMycKaeTcs NPUHMMATH, YTO
IJIOCKOCTh KoseGaHui mapasienbHa JAHUK NeHCTBUA BO3MYIIAKOINEH CHIIBI HIIH TUIOCKOCTH
JeHCTBUA BO3MYINAIOMIETO MOMEHTA.

Ilpu nmeficTBuM Ha GyHIaMEHT MALIMHBI OXHOBPEMEHHO HECKOJBKHX BO3MYLIAIOLIMX
CHJI M OTCYTCTBMM HaHHBIX 06 WX (pa30BOM COOTHOIICHHH PacCMAaTPUBAIOTCA BapHAHTHI
cuH(bazHOro u nporuBodasHoro HeHCTBMS Cwmil, BRISHIBalOILE HaHGOee HeGIaronpUsITHbiE
(opMsI Konebanmii.

6.1.2 OcHOBHYIO YNPYTYIO XapaKTepHCTHKY ECTECTBEHHBIX OCHOBaHHH (hyHIaMeHTOB
MaIHH — Ko3bQHIUHMEHT yIpyroro paBHoMepHoro cxatus, C;, KH/M®, cieayer onpenensts,
KaK MPaBUO, IO Pe3yabTAaTaM UCIBITAHHIH WM HA OCHOBE JaHHBIX O CKOPOCTAX MPOROIBHBIX
U TOTEPEYHBIX YIPYTHX BOJH.

Tipu otcyTcTBUM OKCHICPUMEHTANBHBIX IAHHBIX 3HAUCHMe C, n1a ¢yHZaMeHTOB
¢ Iiomasio nonomss A e 6oee 200 M’ IOMycKaeTcs ONPEASIATE 10 dbopmyie

C,=bE 1+,/’i’1° , o)

rae by — x03(dULHMEHT, M, NPHHUMAEMBIA PAaBHbIM JUIS [ECYaHBIX TPYHTOB 1, s
cynecei M CYTIIMHKOB 1,2, st IJIHH U KpyIHOOOIOMOYHEIX FPYHTOB 1,5;

E — Monmyns pedopmanum rpyHta nmox momowBoi ¢ynmamenTa, klla; B ciydae
HEOJHOPOJHOTO OCHOBaHMA 3Ha4eHHe E onpeneisercd Kak cpefHee B
mpezienax CKHMaeMoii ToJIy;

A]o =10 M
4 - nnomans TOJIOIBE YHIAAMEHTa, M
Jins dyHIaMeHTOB ¢ MJIOMAAbI0 MONOWBH A, mpesbimaromeit 200 M2, 3Haqemde
xoadduumenta C, mpUHUMaeTCs Kak A1d QYHIAMEHTOB ¢ ILIOWa/bo mofomBsl 4 = 200 M%,
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6.1.3 Koaddurmentsl ynpyroro HepaBHoMepHoro cxartus Co, kH/M®, ynpyroro
paBHOMepHoro cuasura Cy xH/M, u ynpyroro HepaBHOMepHoro cxasura C,, kHAL,
NIPHHUMAIOTCA 1O Pe3y/ibTaTaM HCNBITAHHWH WM Ha OCHOBE J@HHBIX O CKOPOCTAX YIpPYTHX
BOJIH, & IIPH OTCYTCTBHH 3KCIIEPHMEHTAIBHBIX JAHHBIX PaBHBIMH:

Co=2C,; (©)
C,=0,7C,; (M
C,=C, ®)

6.1.4 KospduuneHTs XECTKOCTH MIA €CTeCTBEHHBIX OcHOBaHHMit K, Ko, K, K,
OnpeAeNsoTcs o popMyIam:
TIpH YIIpyrOM paBHOMEPHOM CXaTHH — K, KH/M,

K,=C,4; ®
TNpY YNpYroM HepaBHOMEPHOM CXaTuu (TIOBOPOTE MONOWBEI  (yHIaMeHTa

OTHOCHTEILHO TOPH3OHTAILHOH OCH, MPOXOAAmeH dYepes LECHTP THKECTH MOJOIUBEI
(byHIaMEHTa NEPIICHAMKYIAPHO IIOCKOCTH Konebanuit) — Ko, kH-M,

K o= C@[ ) (1 0)
IpY yNpyroM paBHOMEpHOM cigure — K, KH/M,
K, =C.4; 1n

OpPH  YOPYrOM HEPAaBHOMEPHOM CHBHTe (IOBOPOTE MOZOWIBH  (yHZAMeEHTa
OTHOCHTENIBHO BEpPTHKAIBHOH OCH, NpOXOAAMEH 4uepes LEHTP TAMECTH MOAOUIBE
dynnamenta) — Ky, kH'm,

K,=C,,. (12)

B dopmynax (10), (12):

I, n I, — COOTBETCTBEHHO MOMEHTH HWHEPIMH ILIOMaT¥ MOJOWBEl (yHAaMEHTa
OTHOCHTENILHO TOPH3OHTANGHOH OCH, HEPHEHIAAKYIAPHOH  MIIOCKOCTH
konebaHuil, B BepTUKAIbHON ocH (yHIaMeHTa, MPOXOMAIUX Yepe3 LEeHTp
TSKECTH MOLOMBEL, M*,

C nensro Gonee TOYHOH OLEHKH KOI(POULHMEHTOB XECTKOCTH OCHOBAaHHMA CIENyeT
YYHMTHIBaTh BIIHSHHE psifa XOIONHHTENbHBIX (AaKTOPOB, TaKHX Kak HaIMYMe mona, 60KkoBoH
3achIMKH ¢yHIaMeHTa H Jp., HA YBEIHUEHHEe STHX K03h(OHUMEHTOB, MPOBOAL MIA 3TOTO
CreLMANbHBIE HCCIIEAOBaHHA.

6.1.5 lemnoupyolliie CBOKCTBA OCHOBAHMS JIOJDKHBI YYHTHIBATHCH OTHOCHTENBHBIM
aemnoupoBaHdeM & (HONA KPUTHYECKOTO 3aryXaHus KoneGaHuii), ompeaenseMbiM, Kak
NPaBHIIO, 110 Pe3yAbTaTaM UCIBITAHHIA,

IIpu OTCYTCTBHM 3KCHEPHMEHTAIBHBIX NAHHBIX OTHOCHTENbHOE JeMI(GHPOBaHHE A
BEPTHKAIBHBIX KoJleGaHmit fomyckaercs &, onpeaenaTs no hopmynam:

JU1A yCTAaHOBHBIIMXCH (TAPMOHNYECKHX) ¥ CIydaiHBIX KoneGaHwii

E"z =ﬁ;

JUIA HEyCTaHOBUBHIMXCA (MMITyJILCHEIX) KoneGanuit

(13)

14
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€, =6|=——., (14)

rae p — TO Xe, 4yTo B 5.2.19;

E, C, - Ttoxe,uroB 6.1.2,

6.1.6 OtHocuTenBHOE fAeMNGUPOBAaHHME NI TOPH3OHTANBHBIX M  BpPaIlaTEIbHBIX
KosieGaHuit OTHOCHTENBHO TOPU30OHTAIBHON M BEPTHKANBHOM Oceil IPUHMMAIOTCA PaBHBIMU:

£, =0,68,; s)
&, =0,5E,; (16)
&, =0,3¢,. an

6.1.7 Ilpu rpynnoBol ycTaHOBKE j OIHOTUNIHBIX MallMH Ha ofmeMm d¢yHIaMeHTe
3HAYCHMA aMILIMTYA KojeOaHuH (QyHIAMEHTA a CIEAyeT ONpedeNnsaTs NpU j = 2 KaK CyMMy

aMIUTHTY A, ipu j > 2 1o dopmyne
a=k‘/ﬁaf, (18)
il

rae k — xo3p¢dunueHT, npUHUMaeMbI JUIA MallMH NEPHOAMYECKOro JelcTBUA
paBHBIM 1,5, [UIs MalIvH C HMITYJIBCHBIMH Harpy3kamu — 0,7, mis MalivH co
ciryvaiHEIMK IMHAMUYECKHMH HAarpy3kamu — 1;
a; — aMInuTyaa koneGanuit GpyHaamenTa npu pabore i-if MalIMHEL;
J ~— 4HCIIO MalllMH.

PacuyerHble 3HaYSHHS aMILTUTY [ AOJKHEI yIOBIETBOPATH YCIOBHIO (4).

Ilpy rpynnoBoH YyCTaHOBKE pasIMYHOrO THNA MaIUMH Ha ofmem ¢yHIaMeHTe
aMIUTHTY Dy KoneGaHui dbyHAaMeHTa CleXyeT ONpeAesaTh Kak CyMMy aMILUIMTy/ KoneGaHHH,
BBI3bIBaEMbIX paboToit kaxmo# u3 MamuH. IIpu s3ToM B ycnoBuH (4) npenensHo JOMyCTHMAs
aMmuTya npuenMaerca Ha 30 % Gonee 3HaueHuil, NpHUBENEHHBIX B Tabmuue 5 JuIs TUna
MaLIMHEl U YacTOTHl KoJeGaHui, COOTBETCTBYIOIMX HanbobLIeH cocTaBnsomel pacyeTHOH
aMIUTHTYIBL.

IIpu ycranoBke MalIMH ¢ MEPUOAMYECKUMH M ClIydaiHBIMH Harpy3KaMH Ha OTAEIBHO
crosmux QpyHIaMeHTax aMINIMTYAy KoneOanuit kaxoro dbyHIaMEHTa CleAyeT ONPedeiTh C
y4eToM KoneGaHuM, paclpoCTPaHAIOIHUXCA B IPyHTe NpH paboTe MalliH, YCTaHOBNEHHbBIX Ha
npyrux QyHmaMeHTax, B COOTBETCTBMM C YKasaHuAMM mompasfena 6.5. Ilpu stom
IOMyCTUMYIO aMIUIATYRYy KoneGaHu# (dyHIaMeHTa-IpUEMHHKa g, CleayeT HPHHAMaTh Ha
30 % Gonee 3HaueHU}t NpenENbEO JOMYCTUMBIX aMILTMTY R, NPUBEACHHEIX B Tabmune 5.

Jns GyHmaMEeHTOB MallMH € MMITY/JBCHBIMHM HAarpy3KaMH, YCTaHaBIMBAaeMBbIX Ha
OTIENBHBIX (YHIAMEHTAX, pacueT aMIUIMTYH KoieGaHui NOMycKaeTcs NPOM3BOAUTH Oe3
ydera nepefaqn koyeGaHuii 110 TPyHTy.

6.1.8 PacueT aMIDIMTYyZ BEPTHKAIBHBIX (TOPH3OHTAIBHBIX) KONEOaHMH TIpPyHTa
COOTBETCTBEHHO NpPH BEPTHKATLHBIX (TOPH30OHTAIbHBIX) BUOpalMAX (yHIaMEHTOB MAILMH
clieyeT IIPOM3BOANTS 110 dopMyiie

| 21| (19)
8[1+(6—1)2] * (82+1)\/§§

a; =aq
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rae a; — aMIUIMTY@a BepPTHKANBHBIX (TOPM3OHTANBHBIX) KonebaHMH rpyHTa Ha
TIOBEPXHOCTH B TOYKE, PACTIONOKCHHON HAa PAcCTOSHHM F OT BEPTHKANBHOH
ocH (yHIaMeHTa, T.€. HCTOYHHKA BOJIH B FPYHTE;
ap — aMIUTHTya cBOGOAHBIX HIH BBIHY)KJICHHBIX BEPTHKAILHBIX
(ropu3oHTANBHEIX) KoseOanui GpyHAaMeHTa, T.e. HCTOYHHKA BOIH B IPYHTE Ha
YPOBHE €ro MOJIOMIBEI, OnpefeideMas IS DPasITMYHBIX BHAOB MAIIHH ITO
¢dopmynaM noppasnenoB 6.2—6.4, B KOTOPHIX /i CIEAYET 3aMEHATh Ha MHHYC
ha;

8=rlry;
34€Ch ¥ — PAacCTOAHHE OT BEPTHKANBHOM OcH (yHIAMEHTAa-HCTOYHHMKA JO TOYKH Ha
MOBEPXHOCTH TPYHTa, VISl KOTOPOil OnpeaeiseTcs aMIUIMTy 2 KoleOanuii;
7o — NpPHBEAEHHBIN PaaMyC TIOAOWBE! GYHIAMEHTA-HCTOUHHKA, 7y = A/ T.

YacToTy BOJIH, paclpOCTPAHAIOIUXCA B FPYHTE, ClledyeT NPUHAMATh PaBHOH 4acToTe
konebGaHuit GyHRaMeHTa MallMHEL

Hpumedanue-B uemix yTouHeHHA aMIIMTYR KkoneGaHHi, pacHpOCTpaHAIOMHUXCA B TIPYyHTe,
JIONYCKacTCd NPOH3BOAHTL I[IPOTHO3HPOBAHHC koneGanuit TPYHTAa Ha OCHOBC OKCNCPHMECHTAILHBLIX
HCCIIEAOBAHUIA.

6.2 Pacuer kosieGannii pyHIaMEHTOB MAIIMH ¢ NEPHOANYECKHMH HArpy3Kamn'

Pamuvie Pyndamenmeor’®

6.2.1 AMILIUTYOB ~ TOPU3OHTANBHO-BpALATENbHbIX  KONEOaHHM  OTHOCHTENBHO
BEPTUKAIBHOK OCH BepxHeii IIMTHI PaMHBIX (QYHIAMEHTOB apy, M, CleQyeT ONpeNeNnATh 1o
dopmyie

Ahy = ax+ ayly, (20

TR  ar — aMIUIUTYZAa POPM3OHTAIBHEIX KOeOaHHH LEHTpa TKECTH BEPXHEH IUIMTEI, M,
BEIYMCAEMas 10 hopmye

a, = e £ ; @1)

X 2 ’
=@/, T +ae @i,
@y — aMIIUTyAa (YTol IOBOpPOTA), pafl, BpalllaTeIbHBIX KoseOanuil BepXHeil IIHTH

OTHOCHTENEHO BEPTHKAIBHON OCH, IpPOXOAfiLeli yepe3 ee LEHTP TAKECTH,
onpexenseMas o hopmye

ay = e ; @2)

\/[1-(m/xw)2]2 +4(E,) 0/ A, )

® — 4YacToTa BpaIleHHS MalllUHEL, ¢!, @=0,105n,

! K MammmaM ¢ TNepHOAWMECKMMH HATDY3KAMM OTHOCATCS MAIIMHBI C BDAAIOLIMMMCS YaCTAMI,
KPHBOLUMITHO-NIATYHHEIME MEXaHU3MaMH, APOGHIKY U Jp.

? Viasauns 6.2.1-6.2.4 OTHOCATCH K MaUIMHAM C NEPHOTMUECKHMH HArpy3KaMy, UMEIONIHM YacToTy
ppamenns He Gomee 1000 o6/MuH. Jing paMHEIX QYHJaMEHTOB MalllMH C 4HacToTol Bpamienus Gonee
1000 06/MuH creXyeT BLIIOMHATE IIPAMOI TMHAMHYECKUI pacyer.

16
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N — YaCTOTA BpallleHHs MAILMHEL, 00/MHUH,;
@xst, Ay, — COOTBETCTBEHHO IIEPEMEILEHHE, M, M YTOJ TOBOPOTA, Paj, LEHTPa THIKECTH
BEpXHed IUMTHl TPH CTATHYECKOM J€HCTBUM cumsl Fj, w MoMeHTa M,
onpegeinsemMsie 1o hopmynam

4y, =1k, 23)
x
M,

= R @4)

3geck F, — pacdeTHOe 3HAYEHHEe TOPH3OHTAIBHOM COCTABNIAIONIEH AMHAMHYECKOM
Harpysky, kH, ompezmenseMoe MO COOTBETCTBYIOLIMM pasJeliaM C y4eTOM
yKasaHuii 5.2.21;
M, — pacyeTHOe 3HaYeHME BO3MYILAIOMEr0 MOMEHTA OTHOCHTEIBHO BepTHKAIBHON
OCH, TTPOXOAALIEH Yepe3 UEHTP TSKECTH BepXHel miuTel, KH-M, [ns MamuH ¢
BpAILAIOIMMHUCA YaCTAMU CIeAyeT NpUHuMath M, = F, I,/ 2,
Sy, Sy — K03 ULHEHTEI KECTKOCTH CHCTEMBI ¢dyHIaMeHT — OCHOBaHUe
COOTBETCTBEHHO B TOPH3OHTAJbHOM HANpaBIECHHH, MEPNEHINKYIAPHOM OCH
Baja MalMHbl, KH/M, ¥ NpH MOBOpPOTE B OPU3OHTAILHON INOCKOCTH, KH M,
omnpezenseMsle 1o dopmynam (25) u (26);
€'y, &'y — OTHOCUTENbHEIC  HEMMOUPOBAHHS  CUCTEMBI  (YHIAMEHT — OCHOBaHME,
onpezensemMsie o popmyaam (31) u (32);
Axs Ay — YITIOBBIE  4YACTOTHl ~FOPH3OHTANBHEIX M BPAIUATENBHBIX  KoneGaHui
(yHIaMeHTa OTHOCHTENBHO BEPTHKANBLHOM OCHM, Mpoxonsllelf uepes ueHTp
TAKECTH BEpXHeil IIMTHL, ¢, onpenensemeie no dopmynam (33) u (34);
lp — paccTOfHME OT LEHTpa TAXKECTH BEpXHEH IINTHL JO OcH Haubosee
YAAJICHHOTO NOAIIMITHUKA MAILMHEI, M.
6.2.2 KoadhuieHTs! KEeCTKOCTH KOHCTPYKIMH (yHAaMeHTa ¢ YYEeTOM YHpYTOoCTH
ocHoBaHHs Sy, KH/M, 1 Sy, KH-M, cnexyer BEMHCIATS 110 popMyIaM:

s - 1
O/K)+ (R IK)+ (11 SD)

[ S—
YOk +(/8)

25)

(26)

B dopmynax (25) u (26):
h — BEICOTa hyHIAaMEHTa, M;
K, Ky, Ky — K03GOUIUMEHTE KECTKOCTH OCHOBAHHA COOTBEICTBCHHO MPH YNpYrom
paBHOMepHOM K, M HepaBHOMepHOM Ky CABHTE M HEDaBHOMEDPHOM CXKaTHH
K, onpenensemsie B COOTBETCTBHH C TpeGoBaHHAMH 6.1.4 uiu 6.6.3;
s£ — cyMMa KO3(p(HLHEHTOB XECTKOCTH BCEX NMONEPEYHHIX paMm (yHIaMcHTa B
FOPM30HTAIbHOM HAIPABIEHHH, IEPIEHANKYIIPHOM OCH Bala MalMHe!, KH/M
(N — unci0 ronepedHEIX pam), onpenenseMas no Gopmyse

=38 @7)

i=1
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9 — cymma Kk0d(Q(HUHMEHTOB JKECTKOCTH BCEX HOTIEPEYHBIX paM MpH NOBOPOTE
BepXHell IUIMTH B TOPH3OHTAIBHOH IUIOCKOCTH OTHOCHTE/JBHO €€ LEHTpa

TskectH, KH-M, onpeiensemas o popmyne
N
0 2
80 =3 56, (28)
i=l
rae €; — PacCTOsAHHE OT IUIOCKOCTH i-Hi MONEePeYHOH PaMbl 0 LIEHTPA TAKECTH BEpXHEi
ITUIMTH, M.

Koah®HIHEHT XECTKOCTH OAHOITAKHEIX MOMEPEUHEIX PaM C JKECTKHMH y3IaMu S,
xH/M, ciemyer onpesensTs 1o hopmyie

_2E,1,,;(1+6k;)

= (29)
TR Q+3k)
rrze  Ep — Momyns yrmpyrocTH MaTepHasa paM BEPXHEro cTpoeHHs, KIla;
PR (30)

1 s
iy

Iy, I;; — MOMEHTHI MHEpPIMH TONIEPeYHbIX CEYEHHH COOTBETCTBEHHO CTOMKH M pHrens
paMBel, M,
hi, l; — COOTBETCTBEHHO pacyeTHas BHICOTA CTOMKH M pacueTHBIH nIponer purens i-i
TIOTNIEpEeYHOM paMBbl, M.
IIpuMevanue— JlomyckaeTcs MPHHHMATh PACYETHYIO BRICOTY CTOHKH /; PaBHOH PAacCTOAHMIO OT

BEepXHEH I'PaHH HIDKHEH IUIMTH JO OCH purens (TpoxoAmiell uepes NEHTP THKECTH IUIOMANM €ro CeueHHd),
a paCyCTHBIH NpoeT pureNns paBHEIM 0,9 PaccTOSAHUA MEXTY OCAMH KOJIOHH.

6.2.3 OtHOCHTENBHOE IeMnbUpOBaHHE CHUCTEMBbI (yHAaMeHT — ocHoBanme &', u &'y
cIIeyeT ONPEAEIATh 10 hopMynam:

1 By
" =S| —tE | 31
& =5 F”‘K,’L&"’quzsg Gh
' S
Sy =Sy| &y = > (2

to0
K, 28

rae &, &y, &y — OTHOCHTENBHOE AEMI(UPOBAHKE IS IOPHIOHTANBHBIX &, U BpamaTeNnbHBIX
& 1 &y Konebanuit hyHIaMeHTa Ha IpyHTe, ONpefenieMoe B COOTBETCTBUH
¢ TpeboBanuAMH 6.1.6 uim 6.6.4;
¥ — K09 (HUMEHT MOTTIOIEHHA SHEPIUH NPH KojeGaHKAX, PUHUMACMBIR i
KeNe300eTOHHBIX ~ KOHCTpyKuuit  paBHbM 0,06, 1and  CTambHREIX
xoHeTpyKiwii — 0,02,
6.2.4 YroBeie 4acToThl KoneGannii pynnamenra Ax u Ay, ¢, cremyer onpenenars 1o
dopmynam:

A=y =5 (33

18
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(34

M — macca CHCTEMBI, BKJIIOYAIOMas Maccy BCEH MallMHEI, BEpXHelt IUMTEL
NpoOJIBHBIX GalIOK M IMONEepeyHbIX pUrelel paM, NPHMBIKAIOIMX K BepxHel

winte, # 30 % macchl Bcex KOJIOHH ¢(yHIaMeHTa, T;

'éw — MOMEHT HHEpLUH MacCHl 77 OTHOCHTENIHLHO BEPTHKANBHOM OCH, mpoxomsule
Yepe3 LEHTP TOKECTH BepxHelf IMTBL (TOPM3OHTANBHOH pambl), T-M';

BEJHYHHY Ew JIOIyCKAeTCsl ONpenenats no hopmyste
9. =01mb,
v
rae ! — nauna BepxHe ATHI, M,

Maccusnsie u cmenuamoie hyndamenmot

6.2.5 AMIUMTYBI  TOPU30OHTAJIbHO-BPAILATENBHEIX  KojeOaHuii

2

(35)

BEpPXHEH TrpaHH

MACCHBHBIX H CTEHYATHIX (YHAAMEHTOB OTHOCHTENABHO TOPU3OHTAIBHOM OCH Gj,g, M, CIEAYET

onpenenaTh no hopMye

o B [V +aEen )
MK N Q4 (0/0,)PQ2

rae Y =S1+ﬁh£2'53;

Y, =5, +[3'§:‘—S4’
)

34€Ch

X 2 2
S1=(1+5)[7°] +ﬁ(1+»<)-[§} ;

X x

=) 24
2
S, =1+{1—{-‘°—j ];
}"x
Sa=1+x;

(36)

37

(%)

(39

(40)

@1

“42)

4 2 2 2
N e (AN N R
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?\-x,M -

K.unkK, -

00 —

hi, by —

(44)

43)

(46)
YIOBEE 4acToThl KoideGaHu#  dyHZaMeHTa, ¢,  COOTBETCTBEHHO
TOPU3OHTANBHBIX M BpAlIaTENBHBIX OTHOCHTEJIBHO TOPM3OHTANBHOM OCH,

TIpOXOJsIIEl Yepe3 HeHTP TAKECTH IIOLOLIBE! HYHASMEHTa NePICHANKYIIAPHO
IUIOCKOCTH Koj1e0anuii, onpeaesseMsle 1o hopmynam:

2 )

(48)

K, =K,-mgh,; 49)
k03(b(UIMEHTE XKECTKOCTH ocHoBaHusd, kH/M u xH-M, ompegenseMmsie
COIJIACHO yKa3aHusM 6.1.4 win 6.6.3;

MOMEHT MHEPLHH Macchl Bcell YCTaHOBKH OTHOCHTENBLHO OCH, NpoXonsiedt
qepes LEHTpP TSKECTH NOJOMBH (HYHAAMEHTa HepPICHIUKYNAPHO IIOCKOCTH
KoneGaHuit, T-M>, onpeneisercs no hopmyne

Bg0= O+mhy’; (50)

MOMEHT MHEPLHH Macchl Bcelf ycraHOBKH (pyHIaMeHTa C 3aCHIMKOM TpyHTa
Ha ero ofpesax M BHICTYNaX W MAIUMHBI) OTHOCHTENHHO OCH, IPOXOASIIEH
yepe3 OGIIHIE LIEHTP TAOKECTH NEPNICHIMKYIIAPHO VIOCKOCTH KoyeGaHHid, T-M;
Macca Beed ycTaHOBKH ((yHmaMeHTa ¢ 3achinkofi rpyHTa Ha ero obpesax H
BRICTYIIaX ¥ MaIlIMHEI), T;

pacueTHasA rOpU30HTANbHAA COCTABIAIOLIAA BO3MYIIAIOUIMX CHI MAIlHHBI, KH,
ompeessieMas IO COOTBETCTBYIOIHMM pa3ZieslaM C y4eTOM ykasaHuii 5.2.21;
pacueTHOE 3HAYCHHE BO3MYIAIOIIET0 MoMeHTa, kH-M, paBHOro cymme
MOMEHTOB OT TOPM3OHTANBHHIX COCTAB/AIOIIHX BO3MYLIAIONIUMX CHI HpPH
OPUBEACHAM HMX K OCH, HpOXOIfiiel depe3 LEHTP TAXECTH YCTAHOBKH
NEPICHAVKYIAPHO TUIOCKOCTH KkonebGaHuil, W BO3MYUIAIOMEMY MOMEHTY
MaIlHHBI;

PacCTOSsHHA OT OOIEero IEHTpa TKECTH YCTAHOBKM COOTBETCTBEHHO JO
BepxHel rpaHy hyHIaMeHTa M 10 TOAOIUBh GyHIaMEHTa, M.

6.2.6 'naBHBle COOCTBCHHBIE 4YaCTOTH KoJieGaHMH YCTaHOBKH Aj2, ¢, cienyer
OTIPeNEeNATh U3 COOTHOLIEHUS

20
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Ma) 2z Zy. Ay )
(KJ =¥ (2 (1+B) wE (51)
2
rae Z=(1+P) 1+[ﬁ) . (52)
7‘x

6.2.7 AMIIIMTYB! TOPH3OHTANBHBIX ¢y, M, M BpAIaTeNBHBIX dg, Paf, KoneOaHuit
MACCHBHBIX M CTEHYATHIX (yHIAMEHTOB CielyeT ONpeAenaTs no dopmyne (36), npuanMas
S3=S4= 0 (npu onpenenenun a,) u Sy = S2=0, h; =1 (pu onpeneneHu! ay).

6.2.8 AMIUTHTYZIbl  TOPH30OHTaNbHO-BpAIlATENbHEIX  KoneGaHMit BepXHe# TIpaHH
¢dyHOaMeHTa ay, M, IpH OelicTBHH TONbKO MoMeHTa M (F) = 0) cnemyer ompenensTs Mo
dbopmye

_Mp {l+(hl/hz)[l—(collx)z]}z+4§§(w/xx)2[l+(h1/hz)]z'

o = (53)
" K by Q? + 48X (w/2,)2 Q2

6.2.9 AMIIMTY 5l BEpTHKAIbHEIX KoneOaHHWii MacCHBHBIX H CTE€HYAThIX (YHIAMEHTOB
ay, M, C YYETOM BpAIIEHHSA OTHOCUTEJBHO TOPU3OHTANLHON OCH, TNEPNEHAUKYJIPHOH
TIOCKOCTH KosieGaHuH, cieyeT Onpeensth o popMyite

ay=a,+a’, (54)
rae
a, it (55)

) K,\/[l-(m/x,f]z+4g§(m/x,)2 ’

a'; — aMIUINTYa BEPTHKAJILHOW COCTaBNAIOMIEH BpalllaTeNbHBIX KoOjeOaHui
byHIaMeHTa OTHOCHUTENABHO FOPU30OHTANBHOH OCH, MPOXOoAsAmei yepes HeHTp
TAXKECTH YCTaHOBKH NePHEHANKYIAPHO MIIOCKOCTH konebGaHui, onpeaensemas
TIpH AEHCTBHH FOPU3OHTANBHEIX CHI Fj;, # MOMEHTOB M, BKIIFOYast MOMEHTEI OT
BEPTHKaJIbHBIX H TOPU3OHTAIBHBIX CHIL, IO popMyite

a=a,ls (56)

a IIPH OTCYTCTBHH FOPH3OHTANBHBIX cii (Fj, = 0) mo dopmyie

, _MB [[1—(m/7~,,)2]’+4§§(<o/xx)2
a, = > 5 B —
K\ O +agi(0/A)0}

(57)

3

rae a, — amiumTyza (yrox noBopora), paji, BpallaTelbHBIX koneGaHuil dyHnameHTa
OTHOCHMTENEHO FOPH3OHTANBHOM OCH, OTIpeaeseMasn 110 ykasaHuam 6.2.7;
F, — pacuerHast BepTHKaJIbHas COCTAB/AIONIAA BO3MYIIAIOIUNX CHNI MamuHbL, KH,
onpezessieMas 0 COOTBETCTBYIOIIMM pa3ZieliaM C YJeToM yKaszaHuid 5.2.21;
M — pacyeTHOE 3HaYCHHE BO3MYINAIOMEr0 MOMEHTA, BKIIOYAIOIEE MOMEHTE OT
BEPTHKAIBHBIX ¥ TOPH3OHTANBHBIX CHJL, KH-M;
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K, — xo3bdummeHT KecTKOCTH OcHOBaHMs, KH/M, ompenenseMbli cOrnacHo
ykasaHusM 6.1.4 umu 6.6.3;

A; — YIJIOBas YacTOTa COOGCTBEHHEIX BEPTHKATBHBIX KoneGaHuil QyHaaMeHTa, ¢,
omnpegensieMas o Gopmyie

A, =, =z 58

&, — OTHOCHTENBHOE  JeMn(upOBaHHE NpPM  BEPTHKANLHBIX  KoneOaHHax
¢dyHzaMeHTa, onpesienseMoe COracHo ykasaHuaMm 6.1.5 wmm 6.6.4;
lr — paccrosHME OT BEPTHMKaNbHOM OCH, NPOXOIAMEH 4Yepe3 LEHTP TAKECTH
YCTaHOBKH, O Kpas BepXHell rpaHd QyHIaMeHTa B HaNmpaBJICHUU JeHCTBHA
CHJI H MOMEHTOB, M.
6.2.10 AMIUIMTYABI ~ TOPM3OHTAILHBIX  KONeOaHMi MAacCHBHEIX M  CTEHYAThHIX
(YHIAMEHTOB IIPH BPaIEHHH OTHOCHTENBHO BEPTHKANLHOMN OCH' @)y, M, CIIEMYET ONpENeNaTs
o dhopmyne

Qhy = Qy Imax, (59)

FA€  Imex — PaccTOfHUE OT BEPTHKANTBHON OCH, NPOXOASUIEH depe3 LEHTP THKECTH
YCTaHOBKH, 10 HauboJee yAaleHHON TOUKH GYHIaMEHTa, M;

ay — amIuTya (Yron moBOpoTa), paj, BpaliaTENbHBIX KoneOauwit ¢yHAaMeHTa
OTHOCHTCIBHO BEPTHKAILHOM OCH, TNpOXOANICH uepe3 LEHTP TAXKECTH

YCTaHOBKH, onpeaenseMas mo hopmyse

M,
a,= "’2 , (60)

2 2 2

Kw\[[l—(m/kw) ] +4E2 (@/,,)

3ASCh My, — pacyeTHOE 3HAueHHe BO3MYMIAlOMiero MoMeHTa, KH-M, OTHocHTENBHO
BEPTHKAJIBLHON OCH, IPOXOAAMIEH Yepe3 HEHTP TAKECTH YCTAHOBKH;

K, — x03)dHIHEHT jKeCTKOCTH OCHOBaHUS HPH YNPYroM HEPaBHOMEPHOM CJIBHTE,
KH-M, onpenensemslii B coorBeTcTBUH ¢ TpeGoBaHuAMH 6.1.4 uiu 6.6.3;

&y — OTHOCHTENbHOE NeMn(HpoBaHue Jis BpalllaTeNbHEIX Konebanuit GyHraMeHTa
OTHOCHTENIBHO BEPTHKAIBHOM OCH, ONpenelseMoe B COOTBEICTBHH C
TpeGoBaHuAMH 6.1.6 Hin 6.6.4;

Ay — YTIOBas YacTOTa BPAMATeNbHBIX KoneGanui (yHnaMeHTa OTHOCHTENBHO
BEPTUKANBHON OCH, MPOXOIAIeH uepes LEHTP THKECTH YCTAHOBKH, C,

onpeznenseMas no Gopmyne

A = K (61)

TIe 0, — MOMEHT MHEepLuM Mace Beel ycTanoBkM (PyHAaMenTa ¢ 3aCHINKO} rpyHTa Ha
ero ofpe3ax M BBICTyNaX M MallMHBI) OTHOCHTEABHO BEPTHKAILHOH OCH,
TpoXopslieii Yepe3 LEHTP TAXKECTH YCTAHOBKH, T-M.

! opMyIEr HCTIONE3YIOTCS MPH pacueTe KoeGanmit (yHIAMEHTOR ONNOATHBIX KOMIIPECCOPOB.
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6.3 Pacuer Ko:1e0aHMI (PYHAAMEHTOB MAIIMH ¢ HMITYJILCHBIMH HArpy3kamn'

6.3.1 AMIIATYy BepTHKaNbHBIX KoneOaHui QyHmameHnTa IpM  LEHTPaIbHOH
YCTAHOBKE MAINUHKI 4, M, CIIEAyeT OTPEAEHaTh 0 hopmyIie

1+
a =L 62)
(1,676 )hm
e & — KO3((QUIMEHT BOCCTAHOBIEHHS CKOPOCTH yAapa, 3HAaYeHHe KOTOPOro ClieayeT

HPUHAMATb 110 YKa33HUAM COOTBETCTBYIOIMX PasfeloB;
J; — ummynsc  BeprvKanbHo# cwnel, kH.c, onpenenseMbiii no  yxasaHuAM
COOTBETCTBYIOILMX Pa3feNoB;
m, A, — TO Xe, 9To B opMyJIax noapaszcia 6.2,
6.3.2 AMmuiuTyly BepTHKIBHEIX KoneOaHMH (QyHIaMeHTa ¢ y4eToM BpalleHHS
OTHOCHTEJIBHO TOPHU30OHTAIBHOA OCH, TEPHEHAMKYISPHOH ILIOCKOCTH KojeGaHui, a,, M,
cleayeT ONpeNenaTh 1o hopmye

ay=a,t+a’,, (63)
B KOTOpOii a, onpegensercs mo dopmysne (62), a a’; — o popmye

a’; =ayl; (64)
rae lr — paccTosHHE OT BEpTHKaJIbHOH ocH (yHZaMeHTa 10 Kpas BepXHEH rpaHH B

HanpaBJIeHUH JAeHCTBHSA UMITYIbCa, M;

a, — aMIUIMTyAa (yron MoBOpOTa), pajl, BpallaTeiNbHEIX koneOaHuii dyHIaMeHTa
OTHOCHTENILHO  TOPHU3OHTAIBHOM OCH, NEPICHAHKYJSAPHOH MIOCKOCTH
KoneOaHuil, onpenensemas 1o popmyJie

(1+e)J,

ol T 65)
% T UL 67E 000 (

31ech  Jp, — HMIyIbC MOMEHTa CHJI OTHOCHTENBHO FOPH3OHTAaNBHOH OocH (yHmameHTa,
NEpPNEHANKYIAPHOH niockocTH konebanuit, xH-c-M, ompenemsemslii mo
YKa3aHHAM COOTBETCTBYIOLIMX pa3/elioB;
040, A, — TO Xe, uTO B 6.2.5,

6.3.3 AMIIIMTYABl TOPU3OHTANBHON COCTaBIAIOWIEH TOPH3OHTAIBHO-BPAIATENbHbIX
xonebanuit GyHIaMeHTa aje, M, H BPALIATENBHBIX @y, M, COOTBETCTBEHHO, OTHOCHTEIBHO
FOPM3OHTANLHON Y BEPTHKATLHOM ocef, MPOXOAAIMX Yepe3 LEHTP TSHKECTH YCTaHOBKH
TIEPIEHAMKYIAPHO TIOCKOCTH KoneOanul, ciefyer onpenensts no Gpopmysnam

Gno = agh; (66)
Ay = a\vlmax, (67)
rie h — paccTostHME OT NOJOWIBH 10 BEpXHEH rpaHH GyHIAaMEHTa, M;

@y — aMIMTYAa (Yrol MOBOPOTA), paj, BpallaTelbHBIX KoneGaHuii dyHAaMeHTa
OTHOCHTENBHO BEPTHKAILHON OcH, onpenensemas mmo dpopmyie

'K manmnam ¢ HMITYJIECHEIMM Harpy3KaMH OTHOCATCS Ky3HEYHBIC MOJIOTHI, pOPMOBOYHBIC MAIIMHEL
JIUTEHHOTO NMPOU3BOACTBA, MPECCHI M AP.
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(1+e)J,

S A (©8)
ST U678 )0,

Jy — MMITyJIBC MOMEHTa OTHOCHTENIbHO BEPTHKAJIBHON OCH, mpoxonsuei uepes
v
LEHTP TXKECTH YCTaHOBKH, KH-cM;
Aws Oy, lmax — TO ke, uTo B 6.2.10.
s Dy

6.4. Pacuer xosebannii pyHI1aMeHTOB MAIMH Ha cay4aiiHble AHHAMHYECKHE
Harpysku

6.4.1 AMIUITYBI TOPU3OHTaNbHEIX KoJeOaHUM BepXHEH TIpaHH MAacCHBHBIX M
CTEHYATHIX (YHAAMEHTOB MamlMH (HaOpHMEP, MENBHHI) @hp, M, PaCCUMTHIBAEMBIX Ha
ciyuaiiHple JMHAMUYECKHE HAaIrPY3KH, CIIEAYET ONPeAensTs no hopmyne

@ = v‘ltSq [1+(hl /h'z)pl][l"'(ho/hz)pl] (69)
ho — 2 2 H
mh e 1+ 0F 9|6
rae S; — cheKTpaNbHas IUIOTHOCTH clydaiHOlt Harpyskw, kH-c, onpenensemas mo
dopmyne
12,3 2 \2
5, - emd’e’ 1_(«)_(1} : (70)
n 2g
Y & p
c=[—lJ +22p [1+—1—]; )
A) & LB
2
A
=1L, 72
Py (MJ (72)

rae ho — paccTOSHHE OT HLEHTPa TSDKCCTH YCTaHOBKH O OCH BpalleHusi GapaGana
MeJIBHULIE], M;
m' — Macca 3arpysku 6apaGana MeNbHHIIE, T;
® — YIIOBad YaCTOTA BpameHus Oapabana, c;
d - puametp Gapabana, ;
o — K03hOHUHEHT, 3aBUCAIIAIA OT THIIA MAIIMHBL (MEILHHALIBI) H NPUHAMAEMBIH:
JJISE CTePXKHEBBIX MeabHUN o = 0,015;
JUIS OCTAIbHBIX THIOB MeNBHHUL o = (,001;
£ — ycKopemme cBOGOIHOTO najeHHu, g = 9,81 m/c>.
OGosnavuenus $, m, hy, ha, Ax, M1 — 1€ 3K€,970 1 B hopMmynax 6.2.5, 6.2.6.
6.4.2 AMIIIMTYAB TOPH3OHTAJBHEIX KONeGaHMii paMHEIX (YHAAMEHTOB MAIIHH
(HanpuMep, MENBHUL) @jy, M, PACCYATHIBAEMBIX HA CIydaflHble JMHAMHYECKHE HArpy3KH,
clieiyeT onpeneiits no popmyie

Any = G + ayly, (73)

rIoe Iy — paccTosiHME OT LIEHTpa TAKECTH BepXHe#H yacTH GyHIAMEHTa 0 ocH Haubomee
YIaJIEHHOTO TO/IIHITHAKA MEJIbHULIB, M;
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@y, @y — AMIUIMTYAB COOTBETCTBEHHO TFOPM3OHTANBHBIX KomeOaHuil Bepxueil yYacTu
(byHIaMeHTa, M, M BpalIaTeNbHbIX K0JE€0aHMH OTHOCHTENBHO BEPTHKANBHOMH
ocu, TpoxoAsmelf yepes LEHTP THKECTH BepXHell dactu GyHIaMeHTa, paj,
onpezeiseMsle 1o GopMynam:

1 [mA,S,
= ’___. 74
a, S\ 2 (74)
a, =< M (75)
s, \f 2,

rae S, — onpenensercs no popmyie (70);
€ — PacCTOAHHE B INIaHE OT LIEHTPa TAKECTH BepXHel wyacTH (yHIaMeHTa 1O
CepenuHbl JIMHE Gapabana, M.
O603HaueHns Sy, Sy, Az, Ay, &', &'y — Te xe, uto U B hopmynax 6.2.1-6.2.4.

6.5 Pacuer xonefanuii MACCHBHBIX U CTEHYATHIX PYHIAMEHTOB MAIIMH NpwU
KHHEMaTHYeCKOM BO30YKIeHHH

6.5.1 AMIUIMTYly — TOPH3OHTAIBHO-BpAal[ATENbHBIX  KoneGaHWH  BepxHeil  Ipamu
(hyHIaMeHTa-IpUEMHHKAa TIPH KHHEMATHYECKOM BO30YXACHAH OT OIHOrO (yHAaMEHTa-
MCTOYHUKA CeAYET ONPEAENATh 110 popmyne

af" = ([0, + 0h 1 m)p00 +4E2(@/ 2, [y, +(h  1)By, | (76)
o = oxy] QF +482(w/1,)202 ,

L
A

v, =8, (k) +5,(k,); an

X

2
rie (DX=S1(K1)—4§§( J 8,(,);

(O]

2
(Dq) =S3(Kl)—4§)2c(7“ ] S, (,);

Yo =840¢)) +85(x,).

3uavenns Si(xp), Sa(ki), Sa(ix), Sa(icx), mnsg k = 1; 2 Boiumcasiores no QopMynam
(39) - (42) pu 3HaYEHUAX

A
3 =x-}%~l; K, =x%’i—1; (78)
1+BA, a
=th, — L2 5 79
TR 7

Pacuer cnesyeT BHINONHATS JUIA K&KAOr0 M3 3HAYEHUH +y.
B dopmynax (76) — (79):
Gsx — AMIUIATYAa FOPHU30HTANBHEIX KoneGaHHit ToYeK [OBEPXHOCTH IPYHTa B MecTe
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YCTAHOBKM  (pyHIAaMEHTa-NPUEMHHKA OT TODU3OHTaNbHBIX  KoneOanuit
¢dyHIaMeHTa HCTOYHMKA, ONpeseseMas B COOTBETCTBHH ¢ yKa3aHHUAMH 6.1.8;
M _ Q)
a,, = fﬁl_i‘_, (80)
inf
e a(li , a(2) — aMIUIHTYABl BEPTHKAJIbHBIX KoNeOaHui NOBEPXHOCTH IPpYHTa B TOYKAX,
COOTBETCTBYIOIHM KpaiHHM TOYKaM CTOPOHBI (pyHIaMEHTa-IIPUEMHHKA
liny OT BEPTHKANBHBIX KOJIEOaHAH QYHIaMEHTa HCTOUHHKA, ONpeeseMble
B COOTBETCTBUH C yKa3aHHAMH 6.1.8;
linf ~ pasMep CTOPOHBI MOAOIIBH (YHA3aMEHTA-IPHEMHHKA, B HANpaBIeHHH
KOTOpO#i pacCMaTpHUBAIOTCS FOPH3OHTANBHEIE KONeOaH!s;
® — YrioBas 4acToTa kosicbanuii hyHaaMEHTa-MCTOYHHKA.
OGo3uaqeHus hy, ha, B, 1, Qa, A, Ax — Te ke, uTO B hopmyiax 6.2.5.
6.5.2. AMIINTYAY BEpTHKaNbHBIX KoJNeOaHHH QyHIaMeHTa-NpHEMHHKa C Y4eToM
BpAICHHA TIPH KUHEMATHYECKOM BO3GYMICHUN OT OIHOTO (YHIAMEHTAa-HCTOYHUKA ClEyeT
OnpeAensTh No hopmyite

af" = gk 4. glkin, 81)

e g | 1H4E@/) , ®2)

s"’\j[l-(m/x,ﬂ2 +A (/A

g = ﬁlfas,x [a: +4§:2r((°/7\'x)2‘l’$ ; (83)
: b\ QP +4EL(0/2,)Q2
a® 4@
a,, = _2_“__; (84)

31€Ch A, [r — 0003HaYeHHA Te XKe, 4T0 B 6.2.9.
IIpu pacuere xoneGanuii GpyHIaMEHTa-IPUEMHHKA OT KMHEMATHYECKOTO 5036)’)1()181-“4)!

HECKOJNBKUX (yHIAaMEHTOB-HCTOYHHUKOB CHEAyeT CyMMMpPOBAaTh 3HaYEHHS a (mm a’“"),

BBIYMCIIIEMBIE COOTBETCTBEHHO Mo ¢dopmynam (76) wim (81) ana Kamxoro HCTOYHMKA
KoseOaHui.

6.6 OcobGeHHOCTH pacyera cBaiiHbIX pyHIAMEHTOB

6.6.1 Pacuer cBaliHpIX GYHAGMEHTOB MallMH C JUHAMHYECKHMM HarpysKaMH Mo
Hecyllell cnocof0HOCTM TPYHTOB OCHOBAaHMS cBalf clenyer NpOM3BOAMTH Ha JeficTeue
PacUETHBIX CTATUYECKHX HAarpy30K B COOTBETCTBUM ¢ TpeGopanuamu CIT 24.13330.

Tlpu 3TOM pacueTHHIE CONMPOTHBICHHMSA TPYHTOB OCHOBaHMS Ha GOKOBOH IOBEpXHOCTH
cBalfl M TMON HX HIDKHHM KOHLIOM JOJDKHH OBITh JONONHUTENBHO YMHOXEHB Ha
Ko3(QOHUIUEnTE ycnoBUif pabGOTBl IPYHTa OCHOBAHMS COOTBETCTBEHHO Yop s M Yep, R
TPUBEJCHHEIE B Ta6/HLE 6, & CyMMa pacHeTHBIX CONPOTHBACHHH rPYHTOBOTO OCHOBAHMS [T
BHCAYHX CBail — Ha KOX(DGHUUMEHT YCIOBHH paboTh Y, 3HAUEHHs KOTOPOTO ITPHBEAEHH! B
tabnnue 2. Jns caii-croek Koo hULEEHT Y0 IPHHHEMAETCS PaBHEIM 1.
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Tabnuna 6
Koadduumenrs: ycnosuii paboTs: rpyHTOB
OCHOBAHHA
I'pynTsnt —
Ha GOKOBOM NOBEPXHOCTH | 1O/l HIDKHKM KOHLIOM
CBaM Yy, s CBaH Yep, R
a) ITeckn prixssie Mmo060H KPYITHOCTH M BIRKHOCTH; 0,6 (0,75) -

MEJIKHE Y MBLIEBaThie BOJOHACKIEHHEIE JIF000#H
TUIOTHOCTH; IIMHHCTHIE TPYHTHI C IIOKa3aTeNEM
texydectu I, > 0,6

6) ITecku meLIeBaTHIE, MEJIKHUE H cpeAHei 0,75 (0,85) 0,75 (0,85)
KPYIHOCTH CpefHeit nnoTHOCTH Mo6oif BAaXHOCTH,
KpOME YKa3aHHBIX B [103. «a»; TIHHHCTHIE TPYHTHI C
noxasareneM Texyuecty 0,25 <1, £0,6

Hpyrue Buasl IPyHTOB 1(1) 1(1)

NMpumevanus

1 B ckofkax ykasaHBl 3HaueHMA KOI(DQHUMEHTOB ANS CBaiHBIX (yHAAMEHTOB C MPOMEKYTOHHOH
TIO/TY KO,

2 Npy npuMEHEHMY CBail B MPOCAAOYHBIX IPYHTaX 3HAYCHUSA KOIQGHIHMEHTOB ¥y, £ H Yop, 2 IPABAMAIOTCA
KaK AJid TTHHUCTBIX TPYHTOB C MOKa3aTeNIeM TEKY4ECTH, PABHBIM 3HAYEHMIO, MPH KOTOPOM B COOTBETCTBHHU C
yxazaHusmu CIT 24.13330 ompenendrorcs pacueTHble CONPOTHBICHHA IPYHTa IOX HIKHMM TOPHOM H Ha
OOKOBOJi MOBEPXHOCTH CBaH.

B cnyuae onpeneiieHMs Hecyweidl crocoOHOCTH cBaifk 1O pe3yinbTaTaM IOJEBBIX
HCTIBITAHHHA BMECTO KOIQOULMEHTOB Yop, f M Yp, 2 BBOBUTCH KOIDGDHUIHEHT ycaoBHi paboTEI
TPYHTOB OCHOBAHMS Y., ONpeAenseMbili Kak OTHOIIGHHE Hecylue crnocoOHOCTH CBaH,
ONpeHENICHHBIM PAaCYETHBIM CHOCOO0OM C ydeToM KOID(HUIMEHTOB Ypr H Yep, 8, K TOH XK€
Hecyiei cnocobHOCTH 6e3 y4eTa 9THX K03 GUIHEHTOB.

B cnyuae onupaHus cBail Ha IPyHTBI, YKa3aHHBIC B HO03. «a» Tabauupl 6, HECyUIyIO
crocoGHOCTh cBall clieyeT ONpeReNaTh O pe3yJIbTaTaM MOJEBBIX MCHBITAHUH UTUTEIBHO
JCHCTBYIOIIMMH JMHAMHYECKHMHM HarpyskaMu. IIpM OTCYTCTBHMM TaKMX HaHHBIX IpH
COOTBETCTBYIOIEM 00OCHOBaHHH NOIYyCKAaeTCA ONPENENATh HECYIIYIO CIIOCOOHOCTb CBail No
pe3yibTaTaM TMOJEBHIX MCHbITaHUM# B cooTBeTcTBMM C TpeGoBanmamu CII 24.13330 ¢
BBEJICHUEM BMECTO KO3DOHULMEHTOB Yop, fH Yep, g KOIPdHULIHEHTA Yop = 0,25.

6.6.2. Ilpu ycrpoiicTBe cBalfHBIX QYHAaMEHTOB 3aHUil M COOPYKEHHMH, pacToNOKeHHBIX
BOJM3H (DyHNAMEHTOB MalllMH C JMHAMIMECKHMMHM Harpy3kamu, Hecymias CrocoOHOCTh CBaif
ompenensercs B coorBeTcTBHH ¢ TpebGoBammsamu CII 24.13330 ¢ y4eroM HOMOIHHTEIBHOrO
ko3¢ duurenTa ycnoBui paGoThl IPYHTOB OCHOBAHHSA Yo (WM Yop, £ M Yop, R), 3HAYEHHS KOTOPBIX
OTIPEACIISIIOTCS B COOTBETCTBHH C 6.6.1. PasMeps! 30HbI, 4714 KOTOPOH yuMTHIBAaCTCA YKa3aHHbIA
k03 GUIIMEHT, clieLyeT IPUHIMATE B COOTBETCTBHH C YKasaHuAMH 5.2.23.

6.6.3 Pacuet koneGaHuii cBaliHEIX (yHIaMEHTOB MAILUKH CJIEAYET MPOU3BOJUTH 1O TEM
Xe (opMynaM, 4To ¥ IS QyHIaMEHTOB Ha €CTECTBEHHOM OCHOBAHWH, HO IIDH BBEACHHH
BMECTO 3HaUYCHHI Macchl, MOMEHTOB MHEPUMH MacChl U XeCTKocTel m, O, 840, Oy, K;, K, Ko,
Ky COOTBETCTBYIOIMX MM IPHBENCHHBIX 3HAYCHUH Myed, O, red, 00, reds Oy, red, Kz, reds K, reds
Ko, rea Ky, rea, onpeienseMsix no Gopmynam (85) - (100).

st BepTUKanbHBIX Kone6aHuil CBaifHEIX (yHIAMEHTOB

WN N
Myreq =M, +B, Zl m;p +'Zl m; o5 (85)
i= =
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Koy =2 (86)
| 1+ z,redlo
NE,4,
th(B))+a
K =NE 4, ———-—-—————B 87
~ (e, u C
B=, 25— a==2;
ki kyx
kz cp,klk . t il
Cpm =) B, =Kk
’ I} ¢yl

B dopmyiax (85) — (87):
m, — ofmas Macca poCTBEpKa C YCTaHOBJIEHHOM Ha HeM MalliHOHM, T;
m;,, — Macca 9acTH i-i cBau, 3arTy6IeHHOMH B IPYHT, T;
m;p — Macca 4acTH -} CBayl BHINIE [TOBEPXHOCTH FPYHTA, T;
N — uucno csaii;
E, — monyns ynpyroctd MaTepHaia ceai, klla;
! ~ rny6Guna norpyxeHHs CBad B IPYHT, M;
lo — paccTosHHE OT MOAOLIBLI POCTBEPKA A0 MOBEPXHOCTH IPYHTA, M; /1 HU3KOTO
pocTBepka lp = 0;
Ap — TJIONIA/M TIONEPEYHOTO CEYEHHs CBaH, M’
% — MepuMeTp NONEPEeYHOTo CEYEHHsT CBal, M

C. — KO3(Q(HIMEHT Ypyroro paBHOMEPHOTO CXKAaTHA FPYHTa Ha YPOBHE HIDKHHX
KOHIOB cBaif, kKH/M’, onpenensemsiii o popmyne (5), B KOTOpoil miomans
nonomBsl (yHAaMeHTa A TIPUHMMAETCs DAaBHOM IIOWAAW HawOONBIIEro
HONEPEYHOr0 CEYCHHMA HIDKHErO KOHL@ CBaW, a 3HaueHWe Koddduimenra
bp n1s 3a6MBHEIX CBaji yABaHBaeTCA;

k' - k03)GHLMEHT, NPHHMMACMEI paBHLIM NS CBai: 2— /I  CILIONIHEIX
XKene300eTOHHBIX; 2,5 — ZUIs MOMBIX XKeNe300€TOHHBIX; 3,5 — 113 IePEeBAHHEIX;

Cpk — YIENBHOE YIPYTOE COTPOTHBICHHE IpyHTa HA GOKOBOH MOBEPXHOCTH CBaH B
k-m croe, npuHHMaeMoe 1o Tabnuuam 7 1 8;
co — Ko3(duIMenT, MpHHMMaeMsi paBusM 10000 KH/M?;
k v k;» — HOMEp CJOS TPYHTA, OTCYMTHIBAEMBIH OT MOBEPXHOCTH TPYHTA [0 IIYOHHEI,
paBHoii cootsetcTBenro /1 I = 0,2 [1 + 4th(10/)];
Iy — TommuuHa k-ro cios rpyHTa;
th — TaHTeHC runepOoNHUeCKuii.

HNpumMeuanue— [Ipy ymeHbmeHnH pacCTOSHIA MEXIY cBamu OT Sd 10 2d 3Havennme K, ., cneayer
YMEHBIIATS B (Ba Pa3a (A MPOMEXKYTOUHBIX PAcCTOSHNH ONpEAeNaTh HHTepRoAsiMed).

28



CH 26.13330.2012

Tabnunua 7
IoxkasaTens TeKy4eCTH TIMHUCTBIX IPYHTOB I Y IeNEHOE COMPOTHBIIEHHE ), kH/™M®
0,75<I, <1 1,510*-0,5.10*
0,5<1,<0,75 3.10*~1,5-10*
0,25<1;<0,5 4,5-10*-3.10*
0<1,5025 6-10*~4,5-10*

MMpumevwannsn

1 Ina mpoMexyTOUHEIX 3Ha49eRuH [, 3HAUEHHE C, OTIPEACNACTCA HHTEPIIONALIHEH.

2 JTna mpocajouHbiX TPYHTOB 3HAY€HHS YAEABHOTO YNPYroro CONPOTHBICHHA C, CHELYET ONpPEAEHATh
KaK JUisl TIMHUCTHIX TPYHTOB ¢ TIOKA3aTENAMH TEKyHeCTH [;, COOTBETCTBYIOIMM NMPHPOAHOH BIKHOCTH HIM C
Y4ETOM BO3MOXXHOTO 3aMa4MBaHKs B cOOTBETCTBUH ¢ TpeGosanuamu CIT 24.13330,

Tab6nuua 8
Tecku VnenbHoe ynpyroe COnpoTHBICHAE %KWM’, FPYHTOB pa3iIM4HOMi BIAXKHOCTH
BOAOHACBIILICHHBIX BJIQKHBIX MaJIOBJAKHBIX

CpenHelt KPyIHOCTH:

PHIXJTBIE 1,5-10* 2.10° 3.10

cpeaHeH MIoTHOCTH 3-10* 4-10* 5.10*
Menkwue:

phIXJbIe 1-10* 1,5-104 2,5'104

cpeaHel MIOTHOCTH 2-10* 3.10° 410
[TeineBatnie:

pHIXTIEIE 0,5-10* 1-10° 1,510

cpenHeii IIOTHOCTH 1-10° 1,5-10¢ 2,5-10*

[Ipumevanne - VYieapHOE yNpyroe CONPOTHBACHWE JUIL MIOTHHIX MECYAaHBIX IPYHTOB CIEAYeET
npuakMate Ha 50 % BbIme, ueM Haubonbliee M3 3HAYEHMI C,, YKasaHHBIX B Tabnuue 8 ais maHHOrO BHAA

TPYHTa.

J1st ropH30HTaNBHBIX KoneGaHuil CBaifHbIX (yHAaMEHTOB

« N N
My red =My + Bx Zi mi,p +Zi mi,o; (88)
i= i=
* *
B, =0,250,; 89)
N&CE,I
Kx,red = b (90)
rae I — MOMEHT MHEpIWH TLIOMAY TIOTIEPEYHOTO CEYEHHS CBaHn, M*;
0 — xoohoduuKeHT ynpyroi ehopMaLKy CHCTEMBI «CBas-TPyHT», ONpPeAeIseMblit
no ¢popmyne
o=2a,, 1)

3pech o, — KO3QOHIMEHT neopMauyy, ONpelesieMblii B COOTBETCTBHH C yKa3aHHAMH
CII 24.13330 mpu v = 3.
Jns cBail, LIAPHUPHO CONPAMKECHHBIX C POCTBEPKOM,

—\3
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Jlns cBaif, 3alIEMIIEHHEBIX B POCTBEDPK,

p= A0+ {Bo[(looc) - B ]+ 2L (l"“) [co+%§)}. 93)

B dopmyaax (92), (93):
Ao, By, Cp — xoahuimMenTsI, 3aBUCAIME OT NMPHUBEACHHOH INIyOMHBI NOTPYKEHHS CBaM

7 =0 ¥ YCIOBHM ONMpaHHS e¢ HWKHETO KOHNA (ONMpemeAlTCA Mo
yxazauuam CII 24.13330).
Jlns ropu3oHTAIEHO-BpAILATENbHEIX KoneOaHn cBaliHbIX QyHIaMEHTOB

Mored = Mxred (94)
X 2 X
eq),red = ecp,r+l3zi§mi,prh,i + Emi,onk,i; (95)
Ot =Ogyed + 131, (%6)
K N
Ky o =225 72 97
Q@,red N ’E:lrh,a ( )

B dopmynax (95)-(97):

Op, — MOMEHT HHEPUMM MAacChl DPOCTBEpKA M MAlIHHBL  OTHOCHTENbHO
TOPH3OHTAIBHOX OCH, NpoXoisllel uepes HX oOWMiHA LEHTP TOKECTH
TEPIICHTMKYIAPHO TIOCKOCTH KoMeGaHHui, T-M?;

h2 — paccTOsHHE OT LEHTPa TAKECTH MacCH m, A0 NOJAOLIBEI POCTBEPKA, M;

Fhi — PaccTOAHUE OT OCH i-H CBaW JO TOPH3OHTAILHOH OCH, MPOXOMAIICH uepes
LUEHTP T/HKECTH NOAOWBE (yHZAMEHTa MEPHCHIMKYIAPHO ILIOCKOCTH
KoseGaHuil.

Jlns BpamaTenbHBIX KoneGaHuii cBaifHoro ¢yHIaMeHTa OTHOCHTENBHO BEPTHKAIbLHOM

ocu
My, red = My red; (98)
0y,ea =9y +Bx‘§‘m +Z ol 99)
Kx,red N 2
Ky rea = N gi"v,i- (100)

B dopmynax (99), (100):
0y, — MOMEHT MHEPIMH MaCCH POCTBEPKA M MAIIMHb] OTHOCHTENLHO BEPTHKANLHOM
OCH, IPOXO/ISIIIEH Tepes UEHTP TAKECTH POCTBEPKA, T-M>
— PaccTOSHHE OT OCH i-H cBal 0 BEPTHKAILHON OCH, POXOMAmIei Yepes LEHTp
TSOKECTH POCTBEPKA, M.

6.6.4 OtHOCHTENBHOE  neMndupoBaHMe JJIs  CBaliHBIX (QYHAAMEHTOB  ClEXyeT
ONpencnATh, Kak MNpaBulo, @O pe3ynpTataM  HchbiTaEui. IIpy  oTcyTCTBHM
SKCIIEPUMEHTAIBHBIX J3HHBIX OTHOCHTENBHOEC JAeMO(HpoBaHHE &, NPH BepPTHKAIBHEIX
koneOaHusAX CBalHBIX (YHEZAMEHTOB JHONMyCKaeTcs NpHHUMAarh paBHBIM 0,2 mis
yeraHoBuBIIKXCA KoneGauuii u 0,5 na neycraHoBuBLIMXCs Konebanuii. 3HaueHus &, &y, &y
onpezensorca no gopmynam (15) — (17).
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6.7 OcobennocTH pacyera Kojefannii pyHIaMeHTOB MaIHH HA MHOTO1ETHEMEP3AbIX
TpyHTax

6.7.1 PacueT BepTHKANBHEIX M TOPH3OHTANBHBIX KOJeGaHUH MACCHBHBEIX M CTEHYATHIX
(yHIAMEHTOB W BEPTHKANBHBIX KosiebaHHM paMHBIX (YHIAMEHTOB Ha eCTECTBEHHOM
OCHOBAHMH, 4 TaKXK€ BEPTHKAILHBIX KonebaHuii CBaHBIX (QYHIAMEHTOB M MallMH C
BPAlIAIONMUCA YacTSAMM, ¢ KPHBOIUMITHO-IIATYHHBIMM MEXaHH3MaMH, APOOWIBHBIX |
MEIEHMYHEIX YCTQHOBOK, BO3BOAMMBEIX Ha TBEPAOMED3IBIX TPYHTaX, HCIONB3YEMBIX IO
NPHHIMITY I, MPOU3BOAUTE HE CAEMYET.

Pacuer ropusoHTanBHEIX KoneOanuit paMHBIX GYHIaMEHTOB yKa3aHHBIX THIIOB MAIIHH B
3THX YCIOBHAX ClIeXyeT IIPOU3BOAUTE B COOTBETCTBHH C YKa3aHMAMHU Toapasaenos 6.2 u 6.4.

6.7.2 PacueT BepTHKaNBHBIX KoneGaHui GyHRAMEHTOB (B TOM YHCJE CBalfHBIX) MAIIHH
C MMITYJBCHEIMH Harpy3kaMH B TBEPAOMED3NBIX TPYHTax, HCIONB3YeMBIX MO NpUHUMMY I,
aTake (yHAaMEHTOB MalIMH BCEX THIOB B IUIACTHYHOMED3IBIX FPYHTaX ClexyeT
MPOU3BOIHMTD KaK Ha HEMED3NBIX IPYHTaX B COOTBETCTBHH € TPEOOBAHHAMHY, U3I0KEHHBIMH B
COOTBETCTBYIOIIMX pa3fieNax M pasHBIX THUIIOB MaIIMH, [PH 35TOM K03¢(HIMEHTH!
JKECTKOCTH OCHOBaHHH (GyHIaMEHTOB CEAYET ONPENCIATh IO JAHHBIM Pe3yILTaTOB MOJEBhIX
WCTILITAHUH IPYHTOB.

6.7.3 PacueT aMINIMTY/ TOPU30HTAIBHBIX KOIeGaHHU CBalHbIX (hYHAAMEHTOB MAIIIMH C
NEPUOAMYECKHMH W CITy4alfHBIMM  JIMHAMHYECKMMH HAarpy3KaMH, BO3BOAMMEIX Ha
TBEPAOMEpP3NBIX TIPYHTaX, HCIONB3YEMBIX MO NPHHIMAOY I, crexyer NpPOU3BOAMTL B
COOTBETCTBHH C YKa3aHMAMM noapaszenos 6.2 u 6.4. IIpu 31oM K0IPHIMEHTHI JKECTKOCTH
KOHCTPYKIMM QyHIaMeHTa Sy H Sy CIeIyeT ONpenensTs no hopMynam:

S, =38 (101)
=

v,

N
5, = Esu2 (102)
i=1
B dopmynax (101), (102):
S; — KO3(OHUUMEHT KECTKOCTH i-H CBaH ¢ JECTKOM 3aJIeNKOH B DOCTBEPK B
TOpH3OHTaNbHOM HanpasieHud, KH/M, S} = 12E,1;/ Py

I; = MOMEHT HHEpLMH MIOMIAH NONEPEHOTO CedeH s i-if CBau, M*;
ls — pacuernas mmua cBau, M, [;= o+ H+ 3d,
H - penuunna, usMmensiomasics B npemenax 0< H < H,, npuHuMaeMas ams
Haubonee HeOnaronpUATHOro cilydas NpH pacyere Ha KojebaHus;
lon Hy — COOTBETCTBEHHO pAacCTOSIHHE OT HIXHEH rpaHH TUIMTHL (yHIZaMeHTa Ao
TOBEPXHOCTH TPYHTa, M, M TONIIHHA CE30HHO OTTAMBAIOLIETO CIOS, M,
ompejensiemMas B COOTBETCTBHH ¢ ykazanuamu CII 25.13330;
d — avaMeTp WM CTOPOHA MOMEPEYHOro CEYCHHA CBaW B HaNpaBICHMH JCHCTBUA
JMHaMUYEeCKOH Harpy3KkH, M;
rvi — PacCTOSHHUE OT LEHTPA TSHKECTH POCTBEPKA 10 OCH i-H CBay, M.
6.7.4 Pacuer xoneGanuii GyHIaMEHTOB MAlUHH, BO3BOAMMBIX HA MHOTOJECTHEMEP3MBIX
TPYHTax, HCTOJb3YEMBIX N0 NpHHLHMIY 1I, cnenyer BHIMOMHATEL Kak HAa HEMEP3JbIX IPYHTaxX B
COOTBETCTBHH C TpeOOBaHUAMY, H3NOKESHHBIMH B paseNax Jjif pasHbIX THIOB MallIKH.
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7 OcoGeHHOCTH pacyeTa ¥ NPOEKTHPOBAHHA (PYHAAMEHTOB Pa3jHYHbLIX
BHI0OB MAallIHH

7.1 PyHaamMeHTbI MAUIHH ¢ BPAIAIOIUMHCS YaCTAMH

7.1.1 TpeboBauus HaAcTOAINErO pasfiesia pPaclpPOCTPAHAIOTCA Ha INPOEKTHPOBAHUE
ObynzamenToB  TypGoMawmH  (3HepreTM4ecKHX, HedTe- M ras’onepeKayHBaIOUINX
typOoarperaroB MomHocTeio g0 100 TeIc. KBT, Typ6okoMIpeccopoB, Typ60BO3NyXOMyBOK,
TYpOOHAacOCOB), OJNEKTPH4ECKHX MAlIMH (31EKTPOABHMIaTejied, MOTOP-TEHEPATOPOB M
CHHXPOHHBIX ~ KOMIIHCATOpOB), LEHTPADYT, LEHTPOOEKHBIX HACOCOB, IBIMOCOCOB,
BEHTWIATOPOB ¥ TOMY IOJOGHBIX MAILHH.

IpoexTupoBanue TypboMamus MouHocTeo Gonee 100 Teic, KBT crexyer BHITOMHATH
T10 YKa3aHUAM CIIEUHATbHEIX HOPMATHBHEIX JJOKYMEHTOB.

7.12B coctaB HCXOAHBIX JAaHHBIX X7 TPOEKTUPOBaHUS (YHIAMEHTOB MalIHH,
yKa3aHHBIX B 7.1.1, kpoMe MaTepualoB, NEPEYUCIEHHBIX B noapasaene 5.1, HOMKHEI
BXOZIUTE:

JIaHHBIE O 3HAYCHHAX HArpy30K OT MOMEHTAa KOPOTKOI'O 3aMBIKAHHA B 3JEKTPHYECKHX
MalllMHaX M OT TATH BaKyyMa B KOHJEHCATOpaX MapoOBBIX TYpOHH, KOODAHHATHI TOYEK HX
TIPUIOXKEHHS M pa3sMEpel IUIONIAA0K TEpefadd STHX HArpy3oOK; JaHHBIE O Harpyskax,
BO3HHKAIOLIMX IIPH TEILIOBHIX AchopManMAX MaLIUH;

CXEMBI PAaclONIOKECHU M Harpy3kH OT BCIIOMOTraTelbHOro obopynoBaHHs (Macino- H
BO3ZYXOOXJaguTeNeH, MacsHEIX 6aKkOB, HACOCOB, TPYOONPOBOJAOB U JIP.);

CXEMB! MIOWIAJIOK, ONHPAKINMXCS Ha (QyHIaMeHT, M JOaHHEE O HOPMATHBHEIX
3Ha4YEHUAX Harpy30K OT HMX;

JaHHbBIe JUI OTpeNeNeHHs MOHTAXHEIX Harpy3oK, pa3Mephl IUIOMANOK Mepefadyd dTUX
HarpysoK.

NMpumeuanne - Ilpu npoexrnpoBanny GpyHAaMEHTOB TypOoarperatop MOIHOCTEIO 25 TrIC. KBT

Gonee mokasaTeNH  (DU3MKO-MEXAHMYECKHX CBOMCTB [DYHTOB J[O/KHBI ONpE/ENATBCS HA OCHOBE
HEMOCPEACTBEHHRIX UCTIBITAHHIT B IIONIEBBIX HIIH 1AGOPATOPHBIX YCIIOBHAX.

7.1.3 OyHoaMeHTsl MallWH C BPAINAIOUWMMHCA YacTAMH CIEAYyeT NPOEKTHPOBATh
PaMHBIMH, CTeHYATEIMH, MaCCUBHBIMU WK OBJIEr4eHHBIMH.

Ilpu BEIOOpPE KOHCTPYKTHBHOH CXeMbl (YHEAaMEHTd CIeLyeT DPYKOBOACTBOBATHCS
TpeGoBaHMAMH, cofepxamumucs B 5.2.10-5.2.13; npu sToM caemyeT cobmronarth
CHMMETPHIO QyH/IaMEHTa OTHOCUTEILHO BEPTHKAIBHOH IIOCKOCTH, NMPOXOAAIEH Yepes och
BaJIa MalIUHEI.

CrenuaTble QYHIAMEHTHI ClIEAYeT MPOSKTUPOBATH IPSUMYIIECTBEHHO C MONCPEIHBIMH
CTEHaMH, PacONOKEHHBIMH O] TOAIMNITHAKAMHA MAIHHEL.

7.1.4 LentpobexHbie HACOCHI, arperupyeMble Ha 3aBOJC-U3rOTOBHTENE NPH [TOMOLIH
KeNe300ETOHHBIX OTMOPHBIX IUIMT ¢ 3MEKTPOABUraTe]sIMH WIH JBHTATEIIMH BHYTPEHHErO
cropanus MomHuocTeio 10 400 kBt, jmomyckaercs ycraHaBnMBaTh 6e3 ¢yHIameHTa Ha
noAcTuiaomuMi cnoit nomna. Jlna arperatop ¢ aBuratensmMu MowmHocThio fo S50 kBt
Kene306eTOHHbIE ONOPHBIE IUIMTHI YCTAHABIMBAIOTCA Ha IOACTHIAIOMMEA ciioif mona Ge3
CMEUMANBHOTO 3aKPEMICHH Ha MOMIMBKY M3 NECYaHO-LIEMEHTHOTO - PacCTBOpPa TOJIIMHOMN
30-50 Mm. [lna arperaToB ¢ ABHratensMH MouHocthlo cBeliie S50 kBT kpennenue
KeNne300eTOHHOH ONMOPHOH TIITMTHL K MOACTHNAIONIEMY CIIOKO TI0JIa JOIDKHO OCYINECTBIIATHCS
(yHIaMeHTHBIMH OONTaMH.
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7.1.5 ®yupamenTsl TypGoarperatoB MOIIHOCTBIO 25 ThiC. KBT U Gojee, He UMeOmue
BHOPOM3ONALIMK, He IONYCKaeTcsi OMUpaTh Ha I€CKM DBIXJIble J000# KpYMHOCTH M
BJIQKHOCTH, MEJIKHE ¥ TIbLIEBAaTHIe BOZOHACHINICHHBIE TI000# NIOTHOCTH, MIMHHUCTEIE TPYHTHI
¢ mokasareneM Tekydectd [; > 0,6, a Takke Ha IDYHTHI ¢ MOAyleM JebopMauuu MEHee
10 MITa u rpyHTHL, HOJBEPKEHHEIE B BOXOHACHIIIIEHHOM COCTOSHHHU CyDdo3uH.

7.1.6 Ha HukHue mmutsl (MM pOCTBEPKH) PaMHBIX (PyHAaMEHTOB MALIHH, yKa3aHHbIX B
7.1.1, nomyckaercs onupaTh CTOHKM IUIOMANOK 0OCTYKHMBaHMS MAIUMH W HEPEKPHITHA Hak
HOZBAJIOM.

B cnyyae ycTpoiicTBa 1moj BceM MAmIMHHBIM 3ajoM oOmedf QyHIaMeHTHOW IIIMTHI
JOTYCKAeTCH HEMOCPEACTBEHHO Ha 3TOH MIIMTE BO3BOANTE (PYHIAMEHTHI MaLIHH.

DOneMeHTHl BEpXHEro CTPOEHHA (YHIOAMEHTOB He [IONyCKaeTcs CBA3BIBATH C
9JIEMEHTaMU M KOHCTPYKLMAMH 3JaHUS,

ITpumevanue - B Buge UCKIIOHEHHA HA JJIEMEHTH BEPXHETO CTPOECHHA (YHIAMEHTOB MaUIMH
JAOMMYCKACTCA OMUPATh BKJIAAHBIC YYaCcTKU HEPEKPBITHS. B sToMm cllydya€ nog OIIopaMH Ganoxk TICPCKPBITHA
HEOGXOANUMO NpeyCMaTpHUBaTh H30IUPYIOLIYIO NPOKIAIKY, HaNpUMep, 13 GTOponIacTa WK APYTAX MOAOOHBIX
MaTepuanoB. Takue IpPOKNaAKK ClefyeT NpeXycMaTpHBaTh TaKKe IO ONOpaMH MEPEKPHLITHH M ILIOINANOK
obcmy)KHBaHUA, YCTAaHOBIEHHBIX Ha CTONKAX, ONEPTHIX HA HIRKHUE ILIATH (POocTBEepKa) GyHIaMEeHTOB MalIMH.

7.1.7 HopMaTHBHEIE TUHAMHYECKHE HATPY3KH (BEpPTHKAIBHBIC Fy,, M FOPU3OHTANBHBIE
Fyup), XH, OT MalllH ¢ BpallaloIMMHUCA YacTAMU Cle/yeT IPHHUMATD [0 JaHHBIM 33/1aHUs Ha
ITPOCKTHPOBAHUE, A TIPH OTCYTCTBUHU ITHUX AAHHBIX JOITYCKACTCs ﬂpPlHPlMaTB paBHBIMPIZ
(103)

S
Fn,v = Fn,h =P.‘21G,>,
i
rae p — k03 dULHUEHT NPONOPIHOHATFHOCTH, YCTaHaBIHBaeMbli o Tabnuue 9;
$ — YHCIIO POTOPOB;
G, — Bec KaxIOro potopa MamuHsl, KH.

Tabnavua 9
MaluHsl Ko3bduunenT nponopun#oHaibHOCTH [
Typ6omaunHel 0,2
D/eXTpUYECKHE MALLKMHE] ¢ 4aCTOTOMH BpalLUEHHs 7,, 06/MHH:
Menee 500 0,1
ot 500 mo 750 0,1-0,15
or 750 o 1500 0,15-0,2
ceeime 1500 0,2
Lentpudyru (d - quamerp poropa, M) n, 2
() ¢
LlearpobexHsle HACOCH 0,15
JBIMOCOCEI ¥ BEHTHUIIATOPSI n V
yeu)
1000
HO He meHee 0,2

7.1.8 lunaMuyeckue Harpy3kd OT MalluH,
IMHAMHYECKOMY  BO3IEHCTBMIO MalIMHE  Ha
COCPEIOTOYEHHBIMM  WJIM  DAclpeAeNeHHBIMH M

bynnamenr,
NPHIOKEHHBIMH K

COOTBETCTBYIOUIAE MAKCHMAJILHOMY
NPUHUMATh
JNIEMEHTaM,

CIEmyeT
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NOANEPKUBAIOLIMM HOJUIMIHUKH (K pHremaM, 6ajikaM, CTeHaM) Ha yPOBHE OCef 3aKNaJHBIX
JIeTANICH,

7.1.9 Ina  ¢yHnameHToB TypOOMAamlMH PpAacYETHYIO IWHAMHYECKYIO HarpysKy B
NPOAONLHOM TOPH3OHTANBHOM HAMPAaBJIEHHH CHEAyeT NPHHAMATh IO JAHHEIM 3alaHHs Ha
NPOSKTHPOBaHWE, a NMPH OTCYTCTBHUM 3TUX JAHHBIX NONMYCKAaeTcs NpHHMMATH pasHoit 0,5
3Ha4YeHUA TOH XK€ HArpPy3Kd B MONEPEYHOM TOPH3OHTAIBHOM HAMPABICHHMM; JIA OCTATBHBIX
MalliH C BPAlIAfOIMMICA YacTAMH TIPONOJBHYIO Harpysky CledyeT NPHHHMATh PaBHOH
HYJIIO.

7.1.10 HopmaTnBHBle Harpy3kd Ha OyHOaMeHTs TypOOMAIIHH, COOTBETCTBYIOILHE
MOMEHTY KOPOTKOTO 3aMBIKaHHA M, s, KH-M, H TATH BaKyyMa B KOHJAGHCATOpE NpH FHOKOM
NPUCOCINHEHHH KOHMEHCATOpa Fiya,, KH, crlemyer npHHUMaTh N0 3aJaHHI0 Ha
HPOEKTHPOBAHUE HITH OTIPENEIATh 110 HopMyaM:

M =9’75nlk”’ (104)

r

E, .. =100a. (105)

n,vac

n,sc

B dopmynax (104), (105):

N — HoMHHAIBHAsA MOLIHOCTD JNEKTPHIECKON MaLIKHEL, KBT;

7, — YacTOTa BpallleHHUs MaImuHBL, 06/MUH;

kse — k03 UNMEHT KPATHOCTH BPAILIAIOIEr0 MOMEHTA NPH KOPOTKOM 3aMBIKaHMH,
NpPUHUMAEMEI{ 1O 3aJlaHMI0O Ha NPOEKTHPOBAaHHE; B Ciyyae OTCYTCTBHA B
3a/laH¥e Ha NPOEKTHPOBAHUE JOITYCKAETCH NPUHHMATh paBHEIM 10;

100 — ycunue Taru Bakyyma Ha 1 M” cederms TpyGonposona, kH/m?;
a — IUIOUIa/s MONEPEYHOr0 CEUEHHs COSANHUTENBHOM TOPIOBHHEI KOHACHCATOpa

¢ TypGHHOM, M”,

7.1.11 Ilpn onpeneneHuH pacyeTHBIX 3HaYEHUM YCHIMH B 3neMeHTax (YHAAMEHTOB
MalliH C BPAMAIOLMMHCA YaCTAMH B KaXIO€ OTHEbHO® COYETaHHE CleLyeT BKIIIOYaTh
TONIBKO OJHY W3 Harpy3oK, COOTBETCTBYIOIMX AHHAMHYECKOMY BO3NEHCTBHIO MallWHEL
BEPTUKAJBHYIO CHITy H MOMEHT B BEPTHKANbHOH IIOCKOCTH MM IOPU3OHTANLHYIO CHIY H
COOTBETCTBYIONINE €l MOMEHTHI B TOPH3OHTAILHOM M BEPTHKAIBHOMN IJIOCKOCTAX.

Harpy3ska oT Taru BakyyMa B KOHAEHCATOpE YUHTHBACTCA B COYETAHUAX HArPy30K KaK
JUTHTENbHAS cTaTHYecKas ¢ KoabdHuIMeHToM HaaeKHOCTH 10 Harpyske yr= 1,2,

Coueranue, B KOTOPOe BXOAUT MOMEHT KOPOTKOTO 3aMEIKaHHS Mj,, ABIAETCH 0COOBIM.

7.1.12 HopMaTHBHYX0 MOHT@)XHYIO Harpys3Ky Ha BepxHeif miuTe ¢pyHOaMeHTa Clexyer
NPHHMMATE TIO 331AHMIO Ha MPOEKTHPOBaHMeE, HO He Menee 10 KH/M%; ee clemyeT yMHOKATE
Ha K03 }HIHEHT HaEXHOCTH O HArpy3Ke yr= 1,2 u Ko3(QQUIUEHT AMHAMUYHOCTH 1) = 1.

7.1.13 Pacyer koneGamuii (YHIaMEHTOB BCeX BHAOB MallMH C BpalIAlOIAMHUCS
YacTAMHM CBOAMTCA K OMNPEASICHHIO MAaKCHMAILHOX aMIUIMTYIBl TOPH30HTAIBHEIX
(momnepeuHsIx) koneGanuit BepxHeit WIMTH (JUIS paMHBIX GYHIAMEHTOB) MIH BepXHEH IpaHu
¢dyHIaMeHTa (Amd MacCHBHBIX M CTEHYATHIX (YHIaMEHTOB); pacueT cileayeT IPOU3BOAHTD B
COOTBETCTBHM C YKasaHHAMH nojpasgenoB 6.1 u 6.2. Pacyer aMINIMTYR BepTHKAIbHBIX
KonebaHui mpu OTCYTCIBMH TpeGOBaHMH TEXHHYECKOTO 3alaHUA, KaK NPABHIO, He
TIPOM3BOJUTCA.

7.1.14. Tlpu pacyerax KoneGaHuif 3HAYEHHS PAacCYETHHIX NUHAMHYECKHX Harpy3oK
ClIeAyeT ONpesenaTs Ha ocHoBanuu 5.2.21 u 7.1.7.
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7.1.15 Jins MacCHBHBIX ¥ CTEHYATHIX QYHIAMEHTOB MaNIMH C BPAILAIOIIAMUCS YaCTAMH
¢ yacToToit Bpaienus 6omnee 1000 06/MuH pacuer konebaHuit NOMycKaeTcs HE MPOU3BOLNTD.

7.1.16 Pacuer  xonebaHuii oOmOpHOM IUIMTE  arperHpyemoro  oGopyaoBaHMs
MPOU3BONHTCA Kak JUI1 MaccHBHbIX GyHnamenToB. IIpH 3TOM B Maccy QyHOaMeHTa clenyer
BKJIIOYaTh MacCy 0OOpYyNOBaHHS, ONOPHOH IAMTHI M Maccy NOACTHIAIONIEro CI0s Moia
HETOCPEJCTBEHHO MOA MIWTOH M B NMpHMEIKatoueli 30HE Ha paccTosHud 0,5 M OT rpaeii
TUTHTHL.

B cmyyae HeoOXomUMOCTH OTpaHMYEHHMA pPacrlpocTpaHeHHS KoneGaHHH  oOT
060pyRoBaHHS, CMOHTHPOBAHHOTO Ha KeJIe300ETOHHBIX OMOPHBIX IUIHTaX, B MOACTHIAIOLIEM
clI0€ M0JIa ClIeayeT YCTPauBaTh CKBO3HOM! IIOB.

7.1.17 Ilpy Hanu4uM B 3afaHHM Ha MPOCKTHPOBaHWE (YHAAMEHTA TEXHOJOTHYECKHX
TpeGoBaHuM, OrpaHMYMBAIOIIMX NEPEMEIICHUA U AepopManuy ¢yHAaMeHTa U3 YCIOBHI
COXPAHEHHSA B3aMMHOTO IIOJI0KEHHA 31EMEHTOB MALIMHEI H CBA3AHHOTO C Hel 060pya0BaHHA
s ofecrieyeHHss HOPMabHON MX OKCIUIyaTaluH, TOJIIMHA HHXXHEW IUIMTH (QyHIaMeHTa
OTIpefIeNIAETCS pacyeToM Mo AehOpMallHiM B COOTBETCTBHH C yKA3aHMAMH IpWIOKeHH: B,
B 3TOM Cilyyae 3KCLEHTPHCHTET LEHTPa THKECTH ILIOWAAH MOIOLIBE (hyHIaAMEHTa H JTHHUH
OefCTBUA paBHOAEHCTBYIONIEH CTATHUECKHWX HArpy3ok (cM. 5.2.7) He HopMmupyeTrcs NpH
CIEAYIOIMX  JOTMOJHHTEJBHBIX  YCNOBMAX: BEJMYHHBI  KpPAaeBbIX  JaBjieHuit  TpH
BHEIICHTPEHHOM 3arpyXeHHHM (yHJaMEHTa HE NpeBOCXOAAT MpaBod uact dopmy:s (1)
6ostee yueM Ha 25 %; pacder koneGaHHi BEAETCH C Y4ETOM SKCHEHTPUCHTETA.

7.2 ®yHOaMeHTDbI MAILHAH ¢ KPHBOWHITHO-ATYHHLIMK MEXaHN3MaMH

7.2.1 Tpe6oBaHus HACTOSAIIETO pa3fiella PACMpPOCTPAHAIOTCH HAa INPOEKTUPOBAHHE
GyHIAMEHTOB  MallHH ¢ KPHUBOIIMMHO-IIATYHHBIMH ~ MEXaHW3MaMH,  HMEIOLINX
HEYpAaBHOBELICHHBIE CHJIbl ¥ MOMEHTEL, B TOM YMClE AM3encH, MOPIIHEBEIX KOMIPECCOPOB,
MOTOP-KOMIIPECCOPOB, JIECONMIBHBIX PaM, JOKOMOOUIEH u T.1I1.

7.22B cocraB HCXOIHBIX MNAHHEIX M/ TPOCKTUPOBaHMA (YHOAMEHTOB MallNH,
yKa3aHHBIX B 7.2.1, KpoMe MaTepHaloB, MNepeyHCIEHHBIX B mnopapasfgene 5.1, HoJoKHBI
BXOJHTb:

3HA4YCHHUS PaBHOJCHCTBYIOIHX HEYpPaBHOBEIUEHHBIX (BO3MYIIAIOMIUX) CHI H MOMEHTOB
NepBOX ¥ BTOPOH rapMOHMK OT BCEX YacTel, MECTa MPHIIOKEHHS CUJI H IUIOCKOCTH AeHCTBUA
MOMEHTOB;

PacCTOSHHUE OT OCH TIABHOTO BaJa MalIMHEI A0 BEpXHEH rpaHu GpyHIaMeHTa.

7.2.3 OynnaMeHTHl MAlUMH C KPHUBOLUMITHO-IUATYHHBIMH MEXaHH3MaMH CJEAyeT
MIPOEKTHPOBAaTh MacCHUBHBIMHM MM CTEHYaThIMHM, & B OTAENBHBIX Cly4asxX IS MalluH ¢
BEPTUKAJBHO PACMOJIOKEHHBIMH KPHBOLIMITHO-UIATYHHBIMK MEXaHH3MaMH JOMYyCKaeTCs
TaKxKe APefAyCMaTpUBaTh YCTPOHCTBO paMHEIX GYyHAaMEHTOB,

7.2.4 Kommpeccopsl, —arperupyeMble Ha  3aBOJE-U3TOTOBUTENIE TIpH  IIOMOIUM
Xene3006TOHHBIX OMOPHBIX IUIMT C 3NEKTPOJABHIATENAMH HIIM JBUTATEISMH BHYTPEHHETO
cropanus MomHOCTEIO J0 400 kBT, nomyckaercs ycTaHaBnuBath 6e3 (yHIZaMEHTOB Ha
noAcTHNAOMMH cnoif mona. Pacuer koneGaHMif M KpeIeHHe Xene300€TOHHON OMOpHO#
IATHl K TIOACTHIAONMIEMY CJIOI0 IIOJNAa JOKHBE! OCYIIECTBIATHCA € ydeToM TpeboBaHMI
7.1.4u7.1.16.

7.2.5 Ha yHnaMeHTB! MalIMH JOIyCKaeTCst CBOOONHO ONMUpaTh OTAENBHBIE MUIOIIAIKH
¥ CTOMKH, a TaKKe BKJIJHBIC YYacTKH MEPeKPHITUH MEXIY CMEXHBIMH (GYHAAMEHTaMH, He
COEUHEHHBIE C KOHCTPYKUHMAMH 3aHUH.

35



CIN 26.13330.2012

I[Tpumeuanne— OnupaHue 3eMEHTOB KOHCTPYKHMii 3/anus Ha GYHAAMEHTH MAIUMH JOIYCKAETCS
B BUJIC HCKITIOYEHMA TP HAHYHH 0GOCHOBAHNA.

7.2.6 PacueT mpoYHOCTH d1IEMEHTOB KOHCTPYKUMiL HYHAAMEHTOB CIICAyeT IIPOU3BOANTE
¢ yderom tpebosanmit 5.2.20 u 5.2.21, mpugem B Qopmyne (2) cnepyer npuHMMaTh F, —
HOPMATUBHYIO NMHAMMYECKYIO HarpysKy, COOTBETCTBYIOLIYI0 HauGonbloel amniantyne
NepBOf MIIM BTOPOM T2pMOHMKH BO3MYINAIOIMX HArPy30K MAIOMHBL, YCTaHABIHMBAcMOH B
3aJJaHUH Ha IPOCKTUPOBAHHUE.

7.2.7 Ilpu onpeneneHuy aMILTUTYA KoneGaHui GyHIaMEHTOB TOPH30HTANBHEIX MAIINH
pacdeT NOMyCKAaeTCA OrPaHMYMBATH TOJBKO BBEIYMCIIEHMEM aMIUIMTYALl KolleOaHWH B
HanpaBl€HHH, [apalIebHOM CKONBXEHHI0 IOpIUHEHd, M He YyYUTHIBATH BIUSHUE
BEPTHKAJIBHOM COCTaBAONEH BOMYIIAIOIMX CHIL.

Ilpu pacuere aMmiuTy konebanuit GpyHAaMEHTOB BEPTUKAIEHBIX MALIMH JOMYCKACTCS:

pacueT aMIUTHTYJ F'OPH3OHTAIBHBIX KojeGaHui OrpaHHYMTh TONBKO IS HarpaBileHus,
TIEPIIEHUKYJIAPHOTO TIIaBHOMY BaTy MalllMHEHL;

pacdeT aMIUIMTY[ BEPTUKAIBHBIX KOoJeGaHuH MPOU3BOAUTE TOJBKO C YYETOM BIIMSHHUS
BEPTHKATLHOM COCTaBIAIONMEH BO3MYINAIOLIMX CHIL.

Ans GyHZaMEHTOB MAIMH € YTJIOBBIM Paclo0XEHHEM LUUIHHAPOB PAacyeT aMIUMTY]
BBIHY)KJICHHRIX KoJeOGaHH CleqyeT NMpPOU3BOAMTE C YYETOM KaK BEpPTHKANBHOH, TaKk M
TOPU30HTAJIbHON COCTaBILIIONIEH BOSMYINAOMIMX CIJT H MOMEHTOB MAIIMHB! il TLIOCKOCTH
byHIaMenTa, NEPICHANKYIAPHON IIaBHOMY Baly MallHHBL

7.2.8 Pacyer konebanuii (PyHHAMEHTOB MalIWH ¢ KPHBOIIMHHO-IATYHHEIMH
MEXaHU3MaMH CiIefyeT NPOH3BOAUTH B COOTBETCTBHH C YKa3aHHAMH MOApasaena 6.2, npuaem
3HAYEHUA HOPMATHBHBIX BO3MYIUAIOIMX CHJ NEpBOH WM BTOPOM TapMOHHMKH CIEAYET
TIPUHAMATB 10 33JaHHIO Ha IPOSKTUPOBAHHE,

7.2.9B cay4ae, ecim U3 ABYX TapMOHMK BO3MYIIAIOIIMX CHI H MOMEHTOB OJHA
cocrapnger MeHee 20 % pmpyroif m ee uacrora OTiIM4aerca Gonee ueM Ha 25 % ot
coOCTBEHHON 4acTOTH KonebaHMH (yHIameHTa, TO MPH pacyeTe aMIUIMTYH BhIHYKACHHBIX
Konebanuil €e He YUUTHIBAIOT; B OCTAILHEIX CITyJasX pacyeT aMIUIHTY [ CledyeT IPOU3BOAHTD
INs KaXHod M3 NEpBHIX ABYX FapMOHMK BO3MYIHAIOIMMX CHI M MOMEHTOB. Ilpu 3tom
pacueTHsle 3HauCHMs aMILUIMTYA KoneGaHuit (yHIaMeHTa IS KaXHOH rapMOHHMKH He
JOJDKHEI IPEBHIIIATH NMPEACILHO JOIYCTUMBIX 3Ha4YeHHil, NPUBEJICHHEIX B Tabiuue 5.

7.2.10 Ins BTOpO#H rapMOHUKM BO3MYIIAIOLIMX CHJI H MOMEHTOB 3HAYECHHS aMIUIMTYAR
TOPH3OHTAJILHBEIX U BEPTUKAIBHBEIX KoNeOaHuH dne M @, CleQyeT OHpefeNiTh MO TEM XE
(dopmynam, YTO U IS IEPBOi TAPMOHHKH, 3aMEHHB B HOpMyIax 3HaYeHHE YTIOBOH YaCTOTH
BpALLECHUA MAILHHBI © Ha 20.

7.3 @yHaaMeHThI Ky3HeHbIX MOJIOTOB

7.3.1 B cocTaB MCXOAHBIX AAHHBIX JUIS MPOEKTHPOBAHHA (YHIAMEHTOB Ky3HEYHEBIX
MOJIOTOB, KPOME MaTepHaNIOB, YKa3aHHLIX B HoApasfele 5.1, IOIDKHE BXOAUTS:

YepTeH rabapiToB MOJIOTA C YKa3aHHEM THITa MOJIOTA (ITaMIOBOYHEI, KOBOUHbI) K
€ro MapKH;

HOMHHAJIbHAA ¥ AeHCTBHTENIbHAA (C YUYETOM MacChl BepXHEH IOMOBHHEI IITAMITA) Macca
MaJaronuX JacTel; BLICOTa HX NaJieHNS;

macca maboTa ¥ CTaHHHEL

pa3MepsI [IOAOWIBH a60Ta M OTMETKH €€ OTHOCHUTENBHO I10J1a IIeXa, a Talke pa3MepH
ONOPHOM MIUTHI CTAHHHBEI;

36



CII 26.13330.2012

3Ha4eHHe KO3((ULHEHTa BOCCTAHOBICHHA CKOPOCTH yAapa NpH IUTaMIIOBKe H3AeNHi
M3 LBETHBIX META/IIOB WJIH KX CILIaBOB;

BHYTPEHHHII fMaMeTp LMIHHApPA U pabodee JaBlIeHVe Napa WIM BO3LyXa (MM SHEpTHs
ynapa).

7.3.2 GynpaMeHThl MOJOTOB CIELYET MPOEKTHPOBATH B BUJE KECTKHX IUIUT KU
MOHOJIUTHBIX 6JI0KOB. J[Is MOJOTOB ¢ Maccoif NMajaomux 4yacreidl 0 3 T BKIIOYHMTENBHO
JIONMyCKaeTcs YCTPOMCTBO OfHOTO ofuiero (yHHameHTa IOA HECKONBKO MOJOTOB IPH HX
PacCIONIOXKEHHH Ha OJJHOH JIHHHH.

7.3.3 Tonmuna nomwaboTHO!H yacTH (GyHAaMeHTa JOXHa GhITh HE MEHEe YKa3aHHOM B
TaGmune 10.

Ta6auua 10
HoMmunansHas Macca
N Tonmuna nogmaboTHOR vacTu Yucmo apMaTypPHBIX CETOK B BEPXHEH
azialoLuX qac:en MOJIOTa nig, dyHRaMenTs, M, 6 MeHSe 4ACTH (yRzamenTa
my <1 1 2
1< mgy L2 1,25 3
2<my<4 1,75 3
4<mo<6 2,25 4
6<my<10 2,6 5
my> 10 Capiie 3 Caoiue 5

7.3.4 ®ynmaMeHTHl  Ky3HEYHBIX MOJOTOB  NOJDKHEI HMMETh  KOHCTPYKTHBHOE
apMHPOBaHUE B COOTBETCTBHY C TpeGoBanuAMH 5.2.14,

Bepxniolo yacTh GbyHAaMeHTa, IPUMBIKAIOMIYI0 K MoamaboTHOH Hpokiuanke, cneayer
apMHpOBaTh FOPH30OHTAIBHEIMH CETKAMH € KBaJpaTHEIMA Aueiikamu pasmepamu 100x100 MM
u3 cTepxHe# nmamerpoM 10-12 MM; ceTkH crelyeT pacmojiaraTh pAfaMH ¢ PacCTOAHHEM
Mexay HUMH no Beptukanu 100-120 MM B KonudecTse, TpHHEMaeMoM no TaGmuue 10 u
3aBHCALLEM OT MacChl NaAaloLIcii YacTH MOJIOTa Mg,

Yacte (yHAaMEHTOB KOBOYHBIX MONOTOB, PAacHONIOKEHHYIO NOJ NMOJOIIBOH CTaHMHBI
MOJIOTa, ClEAYET apMHUPOBATh FOPU3OHTANBHBLIMM CETKAMH C KBAaJPAaTHHIMH suelikaMu M3
CTepXkHeH quaMeTpoM 12~16 MM ¢ mIaroM B IPOAONBHOM H NONEPEYHOM HanpabieHusx 200
300 MM. AHanoruuHele apMaTypHBIE CETKH CJIEyeT YCTaHaBIMBATH Y IpaHeill BHIEMKH I
maboTa BCeX BHAOB Ky3HEYHBIX MOJIOTOB, NPUYEM BEPTHKAJIBHEIE CTEPXKHH 3THX CETOK
HeoOX0aMMO JOBOIMTE JI0 NOJAOIIBE (yHAaMeHTa.

7.3.5 depepsannnie nogmaboTHbIE NPOKNAOKH CHEAyeT H3rOTaBiIMBAaTh M3 AYOOBBIX
OpycheB; VIS MOJOTOB ¢ Maccoil Majaromux 4yacrteit 0 1T nogmaGoTHYIO NPOKNAAKY
JOTYCKAEeTCA H3TOTOBIATH U3 IACTBEHHHLIBI HIIH COCHBIL.

JlepeBsAHHbBIE NPOKIAAKH CIEAyeT MpeaycCMaTpPUBATL U3 MUIOMAaTepPHaNoB 1-To copTa 1o
I'OCT 2695 u F'OCT 8486.

IIpu 0GOCHOBaHMM pacueTOM ¥ [O COTJIACOBAHHIO C 3aBOJOM — H3TOTOBHTENIEM
MAaIIIHEI JOIYCKAaeTCs 3aMEHSATD JepeBAHHBIC OAMAGOTHbIE MPOKIAAKH Ha PE3HHOTKAHEBEIC.

7.3.6 AMITIMTYbI  BepTHKanbHBix  KoneOanuii  QyHIaMEHTOB  MONOTOB  NpH
LIEHTPAJIGHOM YCTaHOBKE a,, M, CIEAYET ONpeaenaTh no GopMmyie (62), B koTopod UMITYIBC
BEpTHKaJIBLHOH cuitel J;, KH-c, onpeaensercd no gopmyne

Jz = myv, (106)

roe  mp — macca NafaroLIMX YacTe Moiora, T;
V ~ CKOPOCTb NaJaloluX 4acTedl MOJIOTA B Hadaie ymapa, M/C, IpUHUMaeMas 1o
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3a/aHUI0 Ha TNPOCKTHPOBaHME WM, NPH OTCYTCTBHH TaKMX [JaHHBIX,
onpenensemas 1o Gopmynam:
JUIS MOJIOTOB, CBOGOIHO NMafaromuX (GPUKIHOHHBIX ¥ OXHOCTOPOHHErO AEHCTBYS),

v=0,9./2ghy; (107)

/1A MOJIOTOB ABOHHOro AeHCTBUA

v=0, (108)
Wi y= E-Ei (109)
My

B dopmynax (107)—(109):
ho — paGouas BEICOTa TIaIEHHS YAAPAIOIIMX YacTel MOIOTa, M;
Ap — TNOIANB TOPIIHA B IATAHADE, M}
Pm — cpelHee JaBICHHE [1apa WIM BO3AyXa, kIla;
Eg — sHeprus ynapa, kJDx;
g — yckopeHune cBOGOIHOTO NajeHUs, g = 9,81M/02.

Kos¢pduuneHT BOCCTAaHOBIEHMS CKOPOCTH ymapa € B ¢opmyne (62) caexyet
HPUHUMATh: NPH IITaMIIOBKE CTATBHBIX U3METHH JUIL MOJOTOB IITAMIIOBOYHEIX € = 0,5; s
KOBOYHBIX MOJIOTOB € = 0,25; npy MITAMITOBKE U3JENHit U3 BETHHIX METAIUIOB M HX CILUIaBOB
K03 GHULMEHT € cleAyeT NPHHUMATD I10 3aJaHHIO Ha NPOEKTHPOBAHHUE.

7.3.7 AMIIIATYy BEpTHUKANBbHLIX KoneGaHHN (yHZAMEHTa NMPU YCTAHOBKE MONOTA C
9KCLUECHTPHCHTETOM ClieAyeT onpeaensats no Gpopmynam (63) — (65), B KOTOPEIX 3HAYEHME € —
TO e, 9T0 B 7.3.6, a 3HAUCHHE HMITYJIbCa MOMEHTA J, onpejensercs 1o Gopmyae

Jo=Je, (110)

raoe € — SKCICHTPHCHTET YAapa, M.

ITpu yctpoiicTBe 06ueil IIHTH MO/ HECKOIBKO MOJIOTOB B COOTBETCTBHH ¢ 7.3.2 U fpH
HECKOJBKHX OTACNBHO CTOAIIMX (PYHIAAMEHTaX B LiEXe aMILIMTYABl BEPTHKATBHBIX KonebaHui
(dbyHIaMeHTa clexyeT ONpeNeNnaTh ¢ y4eToM yKasaHuii 6.1.7.

7.3.8 Jns yMeHbILeHHs konebanuii GpyHIaMEHTOB MOJIOTOB H BPEHOTO BIMSAHASA HX Ha
ofciyxuBatonmii NEpCOHAN, TEXHOJNOTHYECKME MPOLECCH, BOIM3M  PacHONOXKEHHOE
obopynoBaHME M KOHCTPYKIMM 3JaHHi ¥ COODYXKEHMH ciefilyeT, KaK IPaBHIIO,
HpexycMaTPHBATh BHOPOH3ONAIHMIO (yHIAMEHTOB MOJIOTOB.

IpuMeHeHne BUOPOM3OIANMHM SBIFETCA 00A3aTENBHEIM AN HYHAAMEHTOB MOJIOTOB €
Maccoi majaromux yacteid 1 T u Gonee, eciu OCHOBaHHSA QYHIAMEHTOB MOJIOTOB H HECYLUHX
CTPOMTENBHBIX KOHCTPYKLMYM 3JaHUA Ky3HEYHOrO Li€Xa CJIOMEHB MEIKUMH H NMBUICBaThIMH
BOJIOHACHIIIICHHEIMH NTECKaMH.

7.3.9 CymMa CTaTHYECKOTO H IMHAMHMYECKOTO JaBieHui Ha NOAMaGOTHYIO IPOKIALKY
He JODKHA MpEBHINATh PacueTHOTO CONpPOTHBICHUA IAPEBECHHBl NMpPU CXKATHH IOMEpeK
BOJIOKOH.

PacyetHoe JauHammueckoe JaBieHHe Ha noawaborHyro npoxnasxy o, klla,
BBIYHCHAETCA 10 dopMyIe
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o=1,6my, | -H_, (111)

mj At
rae  E, — momyms ympyrocTu MaTepuana nommaGoTHo# npoknaiu, KlTa;
m{ — CYMMapHas Macca maGoTa M CTAHMHEL 15 IITAMIIOBOYHEIX MOJIOTOB M Macca
m1aGoTa /119 KOBOYHEIX MOIIOTOB, T;
Ay — onopHas wromazs mwabota, M’
¢ — TONIHMHA HPOKIAIAKH, M.

7.4 ®yngaMeHTbI HOPMOBOYHBIX MALIMH JUTEHHOr0 IPOU3BOACTBA

7.4.1 TpeOoBaHH HACTOAILEro pasieina pPACNPOCTPAHAKTCS Ha MPOEKTHPOBaHHUE
dyHnaMeHTOB  (GOPMOBOYHBIX (BCTPSAXHMBAIOIMX) MAlUMH JUTEHHOr0 MPOM3BOACTBA C
BEPTHKAJIBHO HalpaBJICHHEIMH YIapPHBIMU Harpy3KaMH.

7.4.2 B cocTaB HCXOAHBIX AaHHBIX ISl POEKTAPOBAHUA (yHIaMEHTOB (POPMOBOYHBIX
MalllMH JMTeHHOTO IPOM3BOJACTBa, KPOME MaTephaltoB, yKa3aHHRIX B Tojpasaene 5.1,
JIOJDKHBI BXOIHUTB:

HOPMATHBHbIC CTRTHUECKME Harpy3kH, TepelaBaeMble Ha (YHIAMEHT OCHOBHBIMH
MEXaHU3MaMH (BCTPAXHBAIOIIMM, NOBOPOTHBIM, NIPUEMHBIM M Mp.), U TOYKH NPHIOKECHHS
3THX Harpy3oK;

rpy30M0ILEMHOCTL MAIIKMH (CyMMapHas Macca ONoKd H GopMOBOYHOM cMecH), Macca
MafalollKX YacTel U CTAHHHBI BCTPAXMBAIOLIETO MEXaHU3Ma;

pabouyas BBICOTA MaJCHUS BCTPAXMBAIOMIUX ([1aJAIOMIUX) YacTell MallKMHEL,

pasMepsl B IJ1aHe, TOMIMHA 1 MaTepHan HandyHAAMEHTHOH yNpyroil NpoKiaiKky.

743 [Ina  ycrpo#ictBa  HandyHmaMeHTHOH  ynpyroif NpoKnagKM - CiIemyer
npelycMaTpHBaTh Opychst U3 DyGa 1 IMCTOBYIO pe3nHy. JUIs BCTpAXHBAOIUMX GOPMOBOYHBIX
MalIHH IPy30N0XbEMHOCTEIO0 MEHEE S T J0MycKaeTcs NPUMEHEHHE GPYChEeB H3 IHCTBEHHALBI
WIIH COCHBIL.

Hepepannbie 6pycha CIEAyeT U3TOTOBAATH U3 APEBECHHBI, OTBEYAIOMEH TpeGOBaHUAM,
yKa3aHHBIM B 7.3.5.

7.4.4 OyHpaMeHTH  (QOPMOBOYHBIX MalIMH JIMTEHHOTO MPOU3BOACTBA  CIIEAYET
MPOEKTHPOBATH, Kax MPaBHJIO, KeNe300€TOHHBIMI MACCHBHEIMH.

Bricota ¢yHmameHTa noi BCTPAXHBAIOUIAM MEXaHM3MOM H DPacCTOSHHE OT [Ha
KaHaJIOB, TOHHEEH H BRIEMOK JIO TIOAOIIBE GYHIAMEHTA NOIDKHEI GbITh He MEHEe YKA3aHHBIX
B Tabmuue 11,

Ta6nuua 11

BricoTa dyHaamenTa nox PaccTrosHue OT AHA KaHATIOB,
I'py30n0aQ5eMHOCTS MALIMHBI M, T | BCTPAXMBAIOIMM MEXAHH3MOM, M, |TOHHENEH U BHIEMOK JO MOXOLIBEI
HE MeHee (dyHIaMeHTa, M, He MeHee

m.<1,5 1 0,2

1,5<m, <25 1,25 03
25<m.<5 1,5 04
S5<m,<10 1,8 0,5

10 <m, <20 2 0,7

m, > 20 2,25 0,9
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7.4.5 ApmupoBanne QYHAGMEHTOB (OPMOBOYHBIX MAIIMH H WX OTACIBLHBIX dJICMEHTOB
HeoGXOAUMO MPOU3BOANTL B COOTBETCTBHM ¢ TpeGOBaHUSIMH, NPHBEIEHHHIMH B 5.2.14, ¢
YUETOM CIIEYIOMHUX YKa3aHui.

BepxHiol0 4acTh (yHIaMEHTa HENOCPEACTBEHHO IIOA CTAaHMHOH BCTPAXMBAIOLLETO
MeXaHH3Ma ClIeAyeT apMUPOBATL TOPU3OHTANBHBIMI CETKAMH, YHCIO KOTOPHIX Ha3HayaeTcs B
3aBHCHMOCTH OT IPY30NHOABEMHOCTH MEXAHU3MA, Tt

nos 1-2 ceTkn
orSmols 2-3 ceTkHn
¢B. 15 34 ceTku

Hapy>xHsie jxene306eTOHHBIE CTEHBI, Orpaxaronie GOpMOBOYHYIO MALIHHY, CIELyeT
apMHpOBaTh JBOMHBIMU CETKaMH, UCIIOMb3Ys B KAYECTBE BEPTHKANBHOH apMaTyphl CTEPKHH
AvaMeTpoM 12-14 MM IIpH IPy30rOABEMHOCTH MawkH 10 15 T 1 auamerpom 16-20 MM mpu
Gosbelt rpy30noIEMHOCTH. B KayecTBe PoJ0oabHOM apMaType cliefilyeT IpeaycMaTpHBaTh
crepxud auamerpom 10-12Mm ¢ maroM cootserctBeHHO 300-400 Mm. CeTku caenyer
COEMHHATE MEXIy COOOH MONEPEeUHBIMK CTEPXKHAMH IuameTpoM 10-12 MM uepe3 600-
800 MM B ropH30HTAIbHOM U BEPTHKAIBHOM HaNpaBlIeHHIX.

Hapyxuble 60KoBEIe 'paHH QyHAaMEHTa CTellyeT apMHPOBATh apMaTyPHEIMA CETKaMH,
BBINONTHEHHEIMU 1191 hyHAAMEHTOB 06beMOM 80 M° M MeHee ¢ BEPTHKANBHBIMH CTEDIKHAMH
zuamerpom 12-14 MM u warom 200 MM, a mis dyHoamentos obsemoM Gomee 80 M°—
auameTpoM 16-20 MM ¢ TeM e LIaroM.

7.4.6 ®opMOBOYHBIE MaLIMHLI C TNOBOPOTHO-NEPEKUOHBIM MEXaHM3MOM  CIemyeT
pacnonaraTe Ha GYHIaMEHTe, KaK INPaBWIo, OOPAICHHBIMHA [OBOPOTHO-EPEKMAHBIM
MEXaHH3MOM B CTOPOHY CTPOMTE/IBHBIX KOHCTPYKLHIA,

7.4.7 AMNIUTYABl BEPTHKAJbHBIX KoneOaHwil (yHIaMeHTOB (POPMOBOYHHEIX MaIIMH
ClIEAYeT ONpENeNaATs B 3aBHCHMOCTH OT COOTHOUICHHS YIJIOBOH 4acTOTH @, ¢, CBOGOAHBIX
BCPTUKAIBHEIX KoneGaHui MOJBIDKHBIX YacTell MaimMHBI Ha ynpyrod Haa(yHIaMEHTHOM
NpOKNaAKe ¥ YIOBOH 4acToThl A, ¢, CBOGOIHBIX BEPTHKATBHEIX KoMeGaHui Beit
YCTaHOBKM Ha IPYHTE, ONpee/seMEIX o hopMynam:

o= /L; (112)
my+m,

A= ..';z'_, (113)
rae k — cymmapHeiif  ko3hduuMeHT kectkocTH  ympyrodfi  HandyHIaMEHTHON
npoxnazxku, kH/M, onpenensemsiii mo dhopmye
_ AEJE,
LE, +t E’

30eCh  A] — IUIOMATL CTAHHHBI BCTPAXHBAIOMIETO MEXaHH3Ma, M’
E,, — Monyns ynpyrocTy nepeBsHHON npoxnazky, kIla;
E, — Moayib ynpyrocTH pe3HHOBO#M IPOKNAKH, IPYMHUMAEMBIH B 3aBUCHMOCTH OT
TBepaoctH o TOCT 263,
t — TONILHHA PE3HHOBOH MPOKIANKH, M;
ty — TOJILMHA NEPEBSHHON NPOKIALKH, M;
m' — Macca yCTaHOBKH, T, onpezelseMas 1o gopmyie

40



CH 26.13330.2012
m'=my+m +m, (114)

my — cyMMapHas Macca NajalolMX 4acTeil MallMHBL, BKJIOYas Maccy ONOKH H
($hOpMOBOYHOI CMECH, T;

mi — Macca CTAHWHBI BCTPAXUBAIOLIEro MEXaHN3Ma, T;

m — ofmas Macca (yHIaMEHTa, HENOIBHXHLIX YacTell MalllMHBl ¥ IPyHTa Haj
obpesamu GyHAAMEHTA, T.

IIpu ycnouu ® > 0,7A'; aMILINTYB BepTHKANBHBIX KoneOaHuH a; U a, QyHAaMeHTOB
(hOPMOBOYHBEIX MAIIMH CIOEAyeT OmpedensTs mo ¢opmynam (62)—(65), B KOTOPBIX
€ — K03bGhUIHMEHT BOCCTAHOBNEHHMS CKOPOCTH YAapa, TPHHMMAaeMBIl pPaBHEIM HYIIO;
Jz — uMmynsc BepTHKanbHOH cuibl, kH-c, onpenensemsiii mo dopmyie (106); J, — mMmyase
MOMEHTa CHJ OTHOCHMTEIBHO TOpH3OHTanbHON ocH, KH-c-M, ompexenseMmsii mo ¢opmyie
(110); v—cxopocTh NajalOmWMX Yacreidl (OpPMOBOYHON MAHIMHEI, M/C, ONpeAenseMas IO
dopmyne (107), B koTopoit ho—paGouas BEICOTa NANCHHS BCTPAXHMBAIOIIMX YacTei
MaIlHHbI, M.

Bmecto 3HaueHHH A, W m B QopMmyide (62) ciegyeT nNpUHUMATH 3HAYEHUA
COOTBETCTBEHHO A ¥ m', BeiuMcnennsle no dopmynam (113) u (114), a BMecTo 3HaueHHI Ay
1 050 B popmyie (65) — 3HaueHHs Ay M 0'y0; 3HaYEHHE A'y ONpesensercs no dhopmyie

K

' _ )
R (115)
00
rae ’¢() — MOMCHT HHEpLHU MaCChl BCeH YCTaHOBKH, BKJIKOYasd MacCy NOABHXXHBIX

qacTel, OTHOCHTEJIBHO OCH, NPOXOAAIISH yepe3 HEHTP THKECTH MOAOUIBEI
dbyHIaMeHTa MepreHIMKYIAPHO TIOCKOCTH KoJeGaHmH, T-M,

INpyu ycroBun < 0,7\, aMIIMTYNy BepTHKAIBHBIX KoieGaHui g, QyHIaMeHTOB
(OpMOBOUHBIX MaILHMH CleAyeT OmpeneasTs no dopmyne (54), B KoTopoit a, - aMIUIMTyna
BEPTHUKAIBHBIX KoneOaHuit obiero LEeHTpa TSDKECTH (yHNaMeHTa M HEnoABHXKHBIX yacreil
MallpHB], onpenenseMas no dopMyie (55); a', — aMILINTyIa BEPTHKAIBHOM COCTaBIAOLICH
BpaluaresbHeIX KoneOaHuH (yHIaMeHTa ¥ HEMOABHXKHBIX YACTEH MalllMHBI OTHOCHTENBHO
TOPHU3OHTAIBHOM OCH, MpoXoAsieidl uepe3 MX OO LEHTP TAKECTH INEPIECHIMKYISPHO
mwiockocTh koneGanHuit. nd ¢yHAAMEHTOB MamIMH C I[CHTPaJbHBIM IIPHJIOKEHHEM
IOHHAMMYECKOH Harpysky (BCTPAXUBAIOMME CTONB! K (HOPMOBOYHEIE MALIHHEI CO INTH(TOBBIM
cbemMoM) a’; = 0. B cnyuae mpHokeHHs AMHAMHYECKON Harpysku ¢ OKCUECHTPHCHTETOM
(bopmMoOBOYHBIE MalIMHBI C NOBOPOTHO-MEPEKHIAHBIM MEXAHM3MOM) a'; ONpenendercsa Mo
tdopmyae (57).

B ¢dopmynax (55) u (57) nuHaMHYECKYI0 Harpy3Ky Ha (yHIaMeHT (OPMOBOYHOIM
Mawmmnsl F,, kH, cieayer BeraucaarTh no dopmyie

F=my |—*, (116)
my + m
a BMECTO YIJIOBOH YacTOTH! BPAILEHHA MallMHBI (O CIEAYeT NPUHMMATH YIJIOBYIO 4acTOTY
cBOGOMHBIX BEPTHKANBHEIX KOJEOAaHMN TNOXBWXKHBIX dYacTelf MaiuMHBl Ha ympyroi
HaabyHAaMEHTHOH! IIPOKIIaiKe, onpeaenseMyto no gopmyie (112).
JU1s yMeHbIIEHHS BpallaTelbHBIX KoieOaHui QyHAaMEHTOB (OPMOBOYHEIX MALINH C
ITOBOPOTHO-NIEPEKUAHEIM ~ MEXAHH3MOM  OKCLEHTPUCHTET MPUIOKEHHS AUHAMHYECKON
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Harpy3ku ciefiyeT orpaHudmsath fo 5—10 % pasmepa cTOpoHBI mojomBel GyHOaMeHTa, B
HaIpaBJICHHH KOTOPOH NIPOUCXOIUT CMELIECHHE TOYKH NIPHJIOKESHHS YIAPHOH HAarpy3KH,

OKCLEHTPHCHTET B PaCrONOXEHHH LEHTpa TKecTH GyHIaMeHTa MAllMHBI U LEHTpa
TSOKECTH MOJOWBH (yHIaMeHTa MOXeT HocThrate 15 % pasmepa CTOPOHBI IOJOMIBEI
¢dyHAaMeHTa, B HANIPABIICHHH KOTOPO# IPOMCXONT CMELIEHHE HEHTpa TAXKECTH QyHIaMEHTa
B CIy4a¢ CMEHIEHHS LIEHTPa TAKECTH MOZOWBHI B CTOPOHY HPHIOXKEHHA XMHaMHYECKOH
Harpysku,

7.4.8 PacyeTHOE 3HAYeHHME aMIUIMTYABI BEPTHKAIBHBIX KoieGaHui (yHIaMEHTOB
(bOpMOBOYHBIX MAILHH JIO/DKHO YIOBIETBOPATE YCIOBHIO (4).

AMIUINTYZy BEepTHKAIBHBIX KoneOaHuit GyHmaMeHTOB (QOPMOBOYHHIX MallMH C
TIOBOPOTHO-TIEPEKHHBIM MEXaHH3MOM, ONPENECNEHHYIO IS TOPIOBBIX IpaHeR dyHHaMeHTa,
JonycKaercs ypenuuusath Ha 20 %.

7.4.9 IIpn OCHOBaHWH, CJIOKEHHOM MEJIKUMM HIM TBUIEBATHIMH BOJOHACHIIICHHBIMU
NecKamM, UL MaiMH TIpy3onoxbeMHocTeio 10T ¥ Oonee cmemyeT, Kak IIPaBHIIO,
TIpeyCMaTpHBaTh BUOPOU30ISLMIO GYHAAMEHTOB.

7.5 ®ynnameHThl JOPMOBOUHDBIX MAIIHH AJIS IPOU3BOACTBA cGOPHOTrO xee300eToHa

7.5.1 TpeGoBaHus HaCTOAIUEro pasjena PacHpOCTPaHAIOTCA Ha MPOEKTUPOBAHHE
byHIaMEeHTOB CHEOyIOIMX BHAOB MawuH ANi [ponsBoicrea (hopmoBaHHA) COOPHBIX
KeJIe300eTOHHBIX U3NENHit U KOHCTPYKLMIA:

BUODALIMOHHKIX IUIONIA0K Ha YIIPYTHX OTIOpax;

BHOPOYAapHBIX IUIOIIAA0K Ha YIPYTHX ONOpax;

YAApHbIX (KyJa4YKOBEIX) IUIONIALOK CO CBOOOAHBIM MAaJeHHEM JBIKYHINXCS JacTel;

CTalIHOHAPHBIX M CKOJAL3AMAX BHOPOIITAMIIOB.

7.52B cocTtaB HCXOOHBIX JaHHBIX JUIA NIPOEKTHPOBAHUA (PYHIAMEHTOB MalluH,
YKa3aHHBIX B 7.5.1, KpoMe MaTepHaloB, HEPEYHCIEHHBIX B mozpasgene 5.1, RODKHBI
BXOAHUTE!

Macca OABHKHBIX YacTeH MIOIaiKy;

€XeMa pacroNoXeH s, THII ¥ XECTKOCTh YIPYTHX OIIop;

4icno 060poToB B MHHYTY H aMIUIMTYa BO3MYLIAIOWIHX CHJI BHOpaTopa, MOMEHT
IKCLIEHTPHKOB BHOpaTopa;

3HaueHHe Ge3bIHEPIHOHHON NPUIPY3KH;

BBICOTA NafeHHA YAapHOI 4acTH ILUIOLIaIKK;

pachojioxeHHe M pasMepbl paGouMX MeCT, €CM TEXHOJNOTHYECKHM MpOLECcCoM
NMPOM3BOACTBA HE IpedyCMaTpPHBaeTCs MAMCTAHIMOHHOE YIpaBieHue paboroll maHHOMH
(hopMOBOYHON MalIMHEL

7.5.3 ®yHnameHTs NoA (QOPMOBOYHBIE MamMHBI JUIS TPOM3BOACTBAa COOPHOro
Kene306eToHa CIeRYeT MPOSKTHPOBaTh MACCHBHBIMY B BUIE TUIUT WK 61okoB. DYHIAMEHTH
ClIeZyeT apMUpPOBaTh B COOTBETCTBHH C TpeOoBaHHAMH 5.2.14.

7.5.4 PaGoyee MecTo Ha (yHIaMeHTe JomkHO OBITh 3amumieHo or BuOpauuii B
cootBercTBuy ¢ Tpebosanmsamu 'OCT 12.1.012.

7.5.5TIpu dopmoBanuu wu3nenMi B BhICOKMX GopMax (HampuMep, KacCETHBIX)
ofcayxuBalomue MJIOIIAAKY BOKpYT ¢opM (kaccer) He JOMYCKaeTcs OMMpaTh Ha
tyHAaMeHTb! GOPMOBOYHBIX MAIIUH U COSIMHSATH C HUMH.

7.5.6 dynnaMenTsl non BHOpauuoHHblE, BUOpOyHapHble ¥ YZapHBIE IUIONIAAKH, a
TaKKe MOJ CTAUUOHAapHEIE BHOPOIUTaMIBI CleAyeT HPOeKTHPOBAThH TaKUM 06pa3oM, 4TOOkI
LEHTP TAXKECTH IUIOIIATN IOOMBE (PYHAaAMEHTa U LIEHTp XKECTKOCTH YIPYTHX OTOP, & TakkKe
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AvHNM JeficTBus  pasHOAeWcTBYIOmied Bo3MymaOMMX cHi BuOpaTtopa unM  yaapoB
PAacnoNaraiuch, Kak OpaBUiIo, M0 OAHON BEPTHKAIH,

OKCUEHTPHCHTET paBHOACHCTBYIOIEH BOMYILAIOIINX CUJ BUOpaTOpa MM JIMHHK
IeHCTBHA yNapoB IO OTHONICHHIO K LIEHTPY TAXECTH ILIOWaAW NOXOIUBH (yHIaMEHTa He
JOIDKEH TIPEBHIIATE: U BAGPaHOHHBIX IIOMAA0K H CTaUXOHapHEIX BUGpomTaMnoB 3 %, a
Juis BAOPOYAApHBIX M YNapHBEIX miomanok 1 % pasMepa CTOpPOHBI HOJOLIBE QYHAAMEHTa, B
HaTpaBJieHUH KOTOPOH CMEIaeTCs paBHOAEHCTBYIOMIAS.

7.5.7 AMIUIMTYAB BEpTHKANLHBIX Konebanuii @, pyHRaMEHTOB IO BHOpaLOHHEIE
NJIOIAJKH Ha yNpYrHX OIopax ciefyer ompemeists no dopmynam (54)-(57), B KOTOpBIX
JMHAMHYECKYIO HArpy3Ky Ha dbyHnameHT F,, kH, cienyer BEUHCAATH 1O popMyie

F =Mk 117)
mog
roe  Me: — MOMEHT OKCLEHTPHKOB BuOparopa, KH-M, NMpHHMMaeMEbI No 3ajaHHIO Ha

[POECKTHPOBAHHE;
mp — macca NMOJBHXHBIX 4acTell Miowankn BMecTe ¢ GOPMYEMBIM H3IEIHEM, T,
KOTOpas He YYMTBIBA€TCs NpHU ONpenaeIeHHH Macchl BceH ycTaHoBku m (6.2.5);
K — cymmapHbiii K09()QHLUHMEHT >ecTKoCTH omop, KH/M, NpHHMMaeME MmO
3aJIaHHI0 Ha IPOEKTHPOBaHHE.

758 lna  ¢yHaameHToB  BHODOYHApHRIX W YHOapHBIX IUIOINAJOK  CIEAyeT
TpeAyCMaTpHBaTh, KaK IIPaBUIIO, BAOPOH3OJIALHIO.

Pacuer aMnauTy | BEpTHKaNbHBIX KoneGaHuii ¢, HEBUOPON30IUPOBAHHBIX (YHAAMEHTOB
clieiyeT Npou3BOAMTH Mo dopmyie (62), B KOTOpoH J; = no v, K03Q(PHLHUEHT BOCCTAHOBICHHUS
CKOpPOCTH yaapa mpHHuMarorT € = (,5; ckopocTh ynaapa v, M/c, ClIeAyeT BEIMHMCIATH s
YAApHBIX momanok no dopmyine (107) (cm. 7.3.6), a ang BuGpoyaapHEIX — o dopmyJe

v=—t (118)

myw’
roe F, - pacueTHOe 3HaueHHe BO3MYILatoLel cuisl Bubparopa, KH;
mo — macca NOJBIXXHBIX YacTeld, BKIIoYas Maccy GpopMel ¢ 6eTOHOM, T;
® — yIJIOBAas 4ACTOTA BPALICHHS, C .
7.5.9. AMIATY[bI BepTUKaJBHBIX KoneGaHMil «, GyHEAMEHTOB BHOpOIUTaMOOB
claeayer onpenenats no ¢opmyne (54), B KOTOpoit BEMUHHBL a; U a';, M, CICAYET BBIUHCIATH
1o ¢opmynam:

_0,64F, (30, /@) +1]

a, 5 ; 119
m@
0,32F,el| 3(A, /@)’ +1
a = I > ] (120)
Boc0

rae F, — pacyeTHOEe 3Ha4Ye€HHE BEPTHUKAIBLHOH COCTaBNAIOMIEH BO3MYLIAIOIMX CHJ
mamussl, KH;
€ — JKCHECHTPHCHTET € MNPWIOKEHHS, M, NPHHMMAaeMbli I CTalMOHAPHBIX
BHUOPOLITAMIIOB PaBHBIM HYJIIO;
m — macca (yHEaMEHTa, 3aCHITKM TPYHTa Ha ero obpe3ax, HEMOABHXKHBIX dacTei
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MalIHb! ¥ POopMyeMOoro H3fienus, T;

0, — MOMEHT HMHEDHMH MacChl (D)YHJaMEHTa, 3aChIIKM IPYHTa Ha ero obpesax,
HEMOJBMKHEBIX YacTell MaLIUHEI H (OPMYEMOro U3ZENNsA OTHOCHTENBHO OCH,
npoxoiieil uepe3s OOWMIA LEHTP THKECTH NEPNEHAUKYJIIPHO ILIOCKOCTH
KoseOaHHiA, T-MZ;

Ay — yIJIOBadA 4ACTOTA BpAIIATEIbHEIX koncOanuit GpyHnamenTa, ¢!, onpenensemas
no tdopmyne (48), B KOTOpo# Oy — MOMEHT MHEPLMH MAacchl (QyHIaMEHTa,
3aCHIMKH TPYHTa Ha ero o0pes3ax, HENOABWXKHBIX YacTeH MalMHBL H
dopMyeMoro u3eaHs OTHOCHTEIILHO OCH, IPOXOJsIeH Yepe3 LEHTD TAKECTH
MOXOLIBBI QYHAAMEHTa NEPHEeHAUKYIAPHO UIOCKOCTH KoneOaHuUi, Ve

, Az, | — TO XKe, uTO ¥ B hopMynax nogpaszena 6.2.

7.6 ®ynnaMenTHI 000PYIOBAHMS KONPOBLIX GOMHDBIX NJIOMANA0K

7.6.1 TpeGoBaHMs HACTOAWIETO pa3jena pPacOpPOCTPAHAIOTCS Ha MPOSKTHPOBaHUE
¢yanaMeHTOB  (OCHOBaHMIi) KONPOBBIX OOHHBIX IUIOWANOK KOMPOBBIX LEXOB H
CKparnopaszie/IouHbix 6a3.

7.6.2 B cocTaB MCXONHBIX NAHHBIX JUIS NMPOEKTHPOBAHHA (YHIaMEHTOB 060pyaOBaHHS
KONpOBHIX GOMHEIX MIOMIAZOK, KPOME MaTepHANIOB, YKa3aHHBIX B roapasaesne 5.1, HOMKHBI
BXOJUTB:

Macca yaapHO#H 4acTy KOTIpa, T, X BHICOTA €e MaJeHHd, M;

pa3Mepsl B [IaHe ILTONIaH, Ha KOTOPOH MPOU3BOANTCA pa3buBKa (pa3neiKa) ckpana;

JaHHbIE O PACIIONOKEHHH KOTIpa [0 OTHOLICHHIO K CYIECTBYIOIMM H IIPOEKTHPYEMBIM
3[aHUSIM U COOPY KEHHAM.

7.6.3 KoHcTpykuuu OOHHBIX MJIOWIAJOK CJEAYyeT Ha3HayaTb B 3aBHCHMOCTH OT
TabNMYHOrO 3HaYeHs PAaCuUETHOTO CONPOTHBIICHUA TPYHTOB OCHOBaHMA Ry, OMpeAensIeMoro
o CII 22.13330, u sHepruu ynapHoii 9acTH Kompa.

7.6.4 B rpyHTax co 3Ha4eHHeM Ro2 200 xIla 1 npu sHeprum yaapHOH 4acTH Korpa A0
300 xIx xomposbie GoifHble MIOMIAAKK ClIEAYET YCTpauBaTh B BUIE CTANbHBIX MUIUT
(waboTa), yKiagpiBaeMBIX 110 CIIOI0 G0JBaHOK MM MapTEHOBCKHX KO3JIOB H MEJKOTrO CKpana
TONIIMHOM He MeHee 1 M, 3aTIOMIHAIOIMX KOTJIOBAH MIyOnHOH He MeHee 2 M.

7.6.5 B rpynrax co 3HayeHneM Ry < 200 kIla u npw 3HEpruy ynapHoOi 4acTH Kompa Jo
300 k/Dx moa cTanbHBIMM NAWTaMHM (aGoToM) OOJBaHKM WM MapTEHOBCKHE KO3MBI H
Menkui ckpan (cornacHo 7.6.4) cnemyer yKiaaAbIBaTh N0 HOACTHNAIOLIEH recyaHo# NoayIke
TONIIMHOM He MeHee 1 M, YCTpOeHHOI Ha Jene300eTOHHO) mMTe TonmuHoi 1-1,5 M.

7.6.6 B rpynrax co 3HaueHueMm Rp2> 200 kIla u nmpu SHepruu ynapHoH 4acTH Komnpa
6onee 300 k[x xompoBkle GofHbIE IUIOLIAAKH CIEeAyeT YCTPauBaTh B BHAE CTaJbHBIX IUIHT
(m1aGoToB), YK/TaAbIBaeMBIX 10 CIIOI0 GOJBAHOK WIIH MapTEHOBCKHX KO3JIOB M MEJIKOro CKpama
TONIIMHOA He MeHee 1,5M W moAacTWiaromieMy cIOI0 fecka TONLIMHOA He MeHee 1M,
OTPaXKIAEMBIX JKene300€TOHHBIM HUITHHIPOM WIH KOPOOOM.

7.6.7 B rpynrax co 3HaueHmeM Ro< 200 xIla W npu 3Heprum ynapHo# 4acTH Korpa
6onee 300 k/Ix xonposeie GoHHBIC MIIOWIAAKH CACAYET YCTPAUBATh B BUJIE XKeIE€300€TOHHBIX
KOPHITOOGPA3HBIX NPAMOYTOAbHBIX MM KPYTJIBIX B IUIaHe KOHCTpYKumiH ((dyHIaMeHTOB), B
KOTOPBIX pa3sMELIAlOTCA CTaNbHBIE IUIMTH (MIAGOTHI), YNOXEHHBlE Ha NOAMAGOTHYIO
AIPOKNAJKY, BHIIOAHAEMYI0, Kak ApaBAWIO, M3 TPEX CNOCB; HHKHENO 3alMTHOTO —B BHJE
HECKOJIbKMUX UIMTOB M3 AyOoBeIX OpyckeB o6med Ttomuuuo#t no 800 MMm; cpenHero
AMOPTU3UPYIOIIETO — B BHAE MHOTOCIONHON KOHCTPYKIMM U3 YepeAYIOUUXCsA CIIOEB
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YyTryHHOH CTPYXKM ToanuHo# 80—-100 MM M cTalbHBIX JIMCTOB TONIIMHON He MeHee 20 MM;
BepxHero — 13 6poHeBbIX IMT ToymuHoR 30—100 MM, Ha KOTOPEIX pa3MeLIalOTCs CTANBHBIE
OITIOMEL

7.6.8 XKene3o0eTOHHEIE KOHCTPYKUHH (YyHIAMEHTOB NoJ 00OpyIoBaHHE KOMPOBBIX
OoHBIX IIOIMANOK CIEAYET MPOEKTHPOBATL MOHOIUTHEIMH,

7.6.9 Hlabot xonpoBoii Go¥HOI IUIOMAAKK OMKEH YCTPauBaThCA U3 CTAIbHBIX IUIHUT
TosuHOK He MeHee 0,5 M; OpHEHTHPOBOYHYIO Maccy maboTa Mgy, T, CIEAYET NPHHUMATE He
menee 0,5 moho, THe mo¥ ho— COOTBETCTBEHHO Macca, T, M BhICOTa MAl€HHUdA, M, yAapHOH
JacTH KOTIpa.

7.6.10 BokoBBIE CTEHKH >ENe3006TOHHEIX OTPaXICHUH ClemyeT 3aUMILaTh MO Beei
MOBEPXHOCTH H3HYTPH M TOBEPXY CTajbHBIMK IUIMTAMHM TOMIIMHON He MeHee S50 MM,
NPHKPEIUIEHHBIMH K OepEeBSHHBIM OpychaM ceueHHeM He MeHee 150x150 Mm.

Jlns yMEHBIIEHHA Dasfiera OCKOJKOB pa3bMBaeMOro JoMa CTEHKM Kene300eTOHHBEIX
OrpakIeHUH BhIlle YPOBHS MaboTa (Ha BEICOTY HE MEHEE MOJTOBHHBI HAUOONBLIETO pa3Mepa B
IUTaHE) clIelyeT YCTPanBaTh HAKIOHHBIMHU BHYTph Ha 7-10°.

7.6.11 MyHEuManbHbIE PACCTOAHUS OT KOIPOBHIX GOMHBIX YCTPOHCTB A0 (pyHOaMEHTOB
CTPOMTEIBHBIX KOHCTPYKIHH 31aHUH U COOpYKeHMI cIefyeT NPUHUMATE 1o Tabnumue 12.

Tabanuma 12
Paccrosane ot KompoBEIX 60HHEIX YCTPOHCTB 10
TP e—— ¢yHAaMEHTOB C'I'pOHTeJ'lBHLI)E KOHCTPYKUHH, M (He
MeHee), TP Macce yAapHOH YacTH Konpa mg, T
my<3 3<my<? my> 7

CxanbHele 1 TI0yCKaIbHbIE 15 20 30
Kpynroo6i1oMoyHble, IECUaHBIE CyXHE, ITIMHUCTHIE C 30 40 60
niokasareneM texydecTH I; < 0 (8 TOM yucie
JIECCOBH/IHBIE)
HMecyanble Bnaxkubie, TTHHUCTHIE C IOKA3aTENEM 40 60 80
Tekyuectn 0 <[; < 1
[Mecuanbie BOJOHACHIILEHHBIE, ITMHUCTBIE C 50 80 100
moKazaTeneM Tekyuecty [y > 1

IIpumeuanue—~ [Ipy BO3BEAECHENH KONMPOBBHIX YCTAHOBOK HA BOJOHACHIIICHHBIX MECYAHBIX H TeKyuelt
KOHCHCTEHLNH IIMHUCTEIX IPYHTaX CIeAyeT UCKYCCTBEHHO YKPEIIATh OCHOBAHHS ()YHIaMEHTOB CTPOMTENBHBIX
KOHCTPYKUMI (KONPOBBEIX LIEXOB M CKpanopaslenodHbIXx 0a3), pacroNOMEHHBIX Ha PACCTOAHMAX, MEHBLIMX
yKa3aHHBIX B Tabnuue 12.

7.7 ®yHaamMeHThbI APOOHIOK

7.7.1 TpeOboBanus HACTOSIIETO pa3fena paclpoCTPAHAIOTCS Ha MPOEKTHPOBAHHE
(byHIaMEHTOB HIEKOBRIX, KOHYCHBIX (THPALIMOHHBIX) H MOJIOTKOBHIX (yIapHEIX) JpOOHIOK.

7.7.2B cocTaB HCXOJHBEIX NAHHBIX U NPOCKTUPOBaHUA (DyHIaMEHTOB APOOHIOK,
KpoMe MaTepHasoB, YKa3aHHbIX B Hogpaszelne 5.1, JOIKHEI BXOAHUTb:

3HAYEHUA TOPU3OHTAIBLHON M BEPTHKAJBHOH COCTABIAIOMIMX paBHOLEUCTBYIOIIEH
IIMHaMHAYECKHX HArpy3ok F, M KMX MecTa MNPHIOKEHHS COOTBETCTBEHHO OTHOCHTEIBLHO
BepxHell rpaHu ¢GyHIaMeHTa APOOMIOK M BEPTHKAIbHOM OCH, NpoXoislleil 4yepes LEHTP
TSAKECTH ApOOHMIBHON YCTaHOBKH;

4acTOTa BPALLECHUS Bajla IKCLEHTPHKA JUIA KOHYCHBIX JpOOMIIOK MM TTIaBHOTO Bajia AjIs
APYTHX BUAOB IpOOHIIOK;
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Macca BpallaloLIMXCA YacTeH; YUCIIO U Macca MOJIOTKOB, PACCTOSHHE OT OCH BPAalllEHHs
JIO IICHTpa THKECTH MOJIOTKA AN MOJOTKOBBIX APOOHIIOK;

Macca Kopiyca ApoOHIOK, Macca 3alojHeHHS.

7.7.3 MoHONMUTHEIE  (YHOAMEHTH  JPOOHIOK  PEKOMEHIYETCS  INPOEKTHPOBAThH
NPEUMYINECTBEHHO CTEHYaThIMH M3 JBYX CTeH (MeXZy KOTOPEIMH TpPOITyCKaeTcs
TPAHCIIOPTEP), HHIKHEH U BEPXHEH MIMTHI (UM ABYX BEPXHHUX IOIEPEYHBIX PUTENIEH).

7.7.4 C60pHO-MOHONUTHBIE (DYHIAMEHTH! ApOOMIOK PEKOMEHIyeTcs MpOSKTHPOBATh
CTEHYaTBIMH MIM DaMHBIMH, NPEIYCMaTPHBas HIKHIOK IUTHTY U BEpPXHHE DHIEIH U3
MOHOJIMTHOTO Jxene306eToHa.

7.7.5 I'pynnoBsle $yHIaMeHTHI 10J] HECKOJIBKO APOOCUIOK ClIeAyeT NpenycMaTpHBaTh
TPH PACTIONONKEHHH APOGUIOK:

OJHOSAPYCHOM — CTEHYAThIMH HIIH PAMHBIMH;

JBYX- WIIH TPEXBAPYCHOM — CTEHUYATHIMH.

ITpu sToM c6OpPHO-MOHONHUTHBIE (GYHIAMEHTH! CleXyeT NPOSKTHPOBATh, Kak MpPaBUIIo,
13 6J0KOB HJIM CTEH, ONHPAOLIMXCS HA MOHOJMTHYIO HYKHIOIO [UIMTY U CBA3aHHBIX IOBEPXY
MOHOJIUTHBIMH 00BS3KaMH.

7.7.6 IlomomiBe OTAENBHBIX (DYHAAMEHTOB KOHYCHBIX IpOOCHMIIOK pPEKOMEHOyeTcs
NpUaBaTh KBaZpatHylo ¢opmy, a dyHIaMeHTaM HApOGMIOK OCTANBHBIX BHJOB —
NPAMOYTOJIEHY 0.

7.7.7 Pacuer konebanui QyHIaMEHTOB XPOGHIOK CBOAMTCA K ONpEHENCHHIO
HauOoMbIIeH aMITHTY b FOPU3OHTANIBHBIX KONeOaHHH BepxHell rpaHu ¢pyHaaMeHTa.

Pacuer cienyeT BHINOIHATEL B COOTBETCTBUM ¢ TpeGoBanusamu 6.1.1 u moppasaena 6.2.

7.7.8 Pacyer  xoneGanMit  (YHEAMEHTOB  KOHYCHBIX  APOGHMIIOK,  MMEIOLIHX
NPAMOYTONBHYI0 (OPMY MOAOLIBEI, CIEAYET NMPOH3BOAMTL B IUIOCKOCTH, COBNAJAIOWIEH ¢
HaIpaB/IeHHEM MEHBIIETO pa3Mepa MONOUIBEL.

7.7.9 Pamubie ¢dynnaMeHTH APOGHIOK ClEAyeT pacCUMTHIBATH NO MPOYHOCTH HA
NeHCTBHE BeCa BCEX SNEMEHTOB YCTAHOBKM C YYETOM Beca 3allONHEHWA W CHIB Fy,
3aMEHAIOWEH OMHAMHYECKOoe AEHCTBME MalUMHBI, B COOTBETCTBHM C yKa3aHHAMH 5.2.20 u
5.2.21.

3nauenue F, cnefyer onpenensrs no Gopmyie (2), B KOTOpoit HOpMaTHBHOE 3HAYCHHE
AWHaMUYeCKOH Harpy3ku F, YCTaHaBIMBaeTICs MO 3afaHHI0 HA INPOCKTHPOBAHWE, a
KO3QOULHEHT HANEXHOCTH 1O Harpyske ¥ KO3Q(HUMEHT IUHAMHYHOCTH CIEAYeT
TpUHHUMATH N0 Tabmuue 3.

HopmatrBHOE 3HauUeHHE TMHAMIuECKOH Harpysku F,, KH, Juis MOIOTKOBBIX ApoGHIIOK
TIpH OTCYTCTBUH JAHHBIX 3aBOJA-H3TOTOBUTEISA JOMYCKAeTCA ONPEeAesaTs 1o Gopmyie

F, = mpea?, (121)

TAe  mo — Macca Bpalalolmuxcs Jacrel Jpobunk, T;

€ — IKCLEHTPHCHUTET MAacCH my, IpuHUMaeMsiii pasHbeM 0,001 Mm;

@ — YIVIoBas YaCTOTA BPAIICHHS MacChi mo, ¢

7.7.10 lpu pacuere mNpoYHOCTH (YHIAMEHTOB MOJIOTKOBRIX JPOOHIIOK —caemyer

NPOU3BOAUTL TPOBEPKY Ha OTPHIB MOJOTK3, MPH O3TOM HOPMATHBHOE 3HAYCHHE
AUHAMHYECKOH HArpysku ciefxyeT onpenenite no gopmyne (121), npunumas B Hell Maccy
Mo PaBHOM Macce OHOTO MOJIOTKA, 8 SKCLUEHTPUCHTET € — PACCTOSHHIO OT OCH BPAILECHHA JI0
HEHTpa THAKECTH MOJIOTKA.
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7.8 ®yHIaMEHTBI MeJIbHHYHBIX YCTAHOBOK

7.8.1 TpeOoBaHuss HACTOAIETO pa3fela pacHpOCTPAHAOTCS HAa IIPOEKTUPOBAHME
(GyHIaMEHTOB MeNBHUYHBIX YCTAHOBOK C KOPOTKMM GapabaHoM (CTEP)KHEBBIX, LIAPOBBIX,
PYAHO-TaJIEYHBIX U AP.) M TpyOuaThX (IpH OTHOIIEHMH IHHEI GapabaHa k AuameTpy Gonee
Tpex).

7.8.2B cocTaB MCXOAHBIX JAaHHBIX /NI DPOSKTHPOBAaHHMA (QYHAAMEHTOB MEIBLHMYHBIX
YCTaHOBOK, KpOME MaTepHAJIOB, YKa3aHHEIX B Iojpa3zene 5.1, JOJDKHBI BXOAHUTD!

MOMEHTHl HHEpIMHM Macc OapaGaHa W pOTOpa 2NEKTPOIBHTATENs, KPYTHIbHAA
XECTKOCTb BaJla M NEPeAaTOUHOE YUC0 3y0yaTod nepenayn;

PacCTOAHKE OT OCH BpameHHs GapabanoB MeNbHIYHBIX YCTAHOBOK JO BepXHeH rpanu
tdynzaMeHTa;

HOJHAs Macca KOpIyca MeIbHUYHBIX YCTAaHOBOK, MAacca 3allOIHEeHU.

7.8.3 GyHIaMEHTBl MEJIbHMYHBIX YCTAHOBOK CHEYeT NPOEKTHPOBaTh, KaK IPAaBHIIO,
MOHOJIUTHBIMH WX COOPHO-MOHOJUTHBIMU.

7.8.4 DdyHpamMeHTH! TPyGUYATEIX MENBHHUL[ CIEAYeT IPOSKTHPOBATE, KaK MPABWIO, B BULE
psina NMOMepeYHHIX (M0 OTHOMIEHHIO K OCH MeNbHHMIBI) 1-06pasHbIX paM, ONMpaloLIUXCA Ha
OTIENBHBIC JKEI€300CTOHHBIE ILIUTHI, @ MENBHHI C KOPOTKHM OapabaHoM — B BHe OOIIMX
MACCHBHBIX TUTHT C ONEPEYHbIMY CTEHAMHU WM paMaMU A7if ONUPAHKs YacTeH MalluHLL.

JAna  yMeHblleHMA ypoBHA BHOpauuii crnenyer oObeIMHATE IOBEpPXY paMHEIE
(byHAaMeHThI OA OTAEbHbIE MENbHULIBL 001Iel JKene306eTOHHOM ILIHTOH.

IIpuMeyaHus

1 JlormyckaeTcs MPOCKTHPOBATH OTACIBHBIE OMOPH TPYOYATHIX MENBbHHMI[ B BHIE IOMEPEYHBIX CTEH Ha
OTACIBLHBIX IIUTAX.

2 Tpw cxamnbHbIX M KPYMHOOGIOMOYHEIX TPYHTaX JONYCKACTCA ONMMPATh CTEHbI, TOAXCPXKUBAIOLINE HaCTH
MebHHL ¢ KOpOTKHM GapaGaHoM, Ha OTACTbHBIC IUTHTEL.

3 VcraHoBKa nBMraTend, PeOyKTOpa M ONHOH W3 ONOP MENBHHLBI Ha PasHEIX (yHDAMEHTaX, He
CBSI33HHBIX XKECTKO Mex 1y coboi, He nomyckaercs.

7.8.5 Pacuer xonebanuit pyHIaMEHTOB MENBHHYHBIX YCTAHOBOK CIEAYET IPOHU3BONHUTE
Ha JeHCTBHE CIyYaiHOH NHHAMHYECKOH Harpy3KH, BBI3RIBAEMOM JABHIKEHHEM 3aIIOJHUTENS B
6apabaHe.

7.8.6 AMIUIMTY B! FOPU3OHTANBHEIX koNe6GaHuii BepXHe# rpaHi MaCCHBHBIX, CTEHYATRIX
U paMHBIX (YHIaMEHTOB MEJBbHHYHEIX YCTAHOBOK OT HACHCTBHA CIyYalHOH JUHaMHYECKO
HarpysKH CliefyeT onpeaenats no popmynam noxpasaena 6.4,

7.8.7 CobcTBeHHas yrnoBas wacroTa KoneGaHWii (yHIaAMEHTOB MeNbHMI IOJDKHA
OTNHYaThCA He MeHee 4eM Ha 25 oT % coOCTBEHHOH YIJIOBOH YacTOTBI Agy KPYTHIBHBIX
KoneGaHHil Baja JIEKTPOABHUraTels, onpeaeisemoii o Gpopmyie

(122)

rae 6, — MOMEHT HMHepUMH Macchl OapabaHa C 3arpy3KOH OTHOCHUTENBHO €ro Ocu
BpauUleHus, T-M%;
6; — MOMEHT MHEPLMH MacChl poTOpa 3NEKTPOABHMIaTe/]s OTHOCHTENBHO €ro OCH
BpaIleHHS, T-M’;
K — xpyTuneHas )ecTKOCTb Baa, COSAMHAIOWIETO POTOP ABUraTeNs ¢ NPHBOTHOM
ecTepHeii, kH-M/pan;
i — mepenaToyHoe 4YMCHO 3yOuaToif maphl (wecTephu M 3yO4YaTOro BeHUA
GapabaHa).
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7.8.8 PacyeT MpoYHOCTH 37€MEHTOB KOHCTPYKLMH (QyHIaMEHTOB MEIbHUI HaICKUT
TIPOM3BOAUTE C YUETOM ACHCTBUA CISAYIOLIHX Harpy3oK:

pPacdeTHOTO 3HAYECHHs BECA DJIEMEHTOB KOHCTPYKLMH M dacTe MENBHHIEI C Y4ETOM
Beca 3aMOoJHEHHUS,;

TOPU3OHTANIBHOM COCTaBNAIOINEH pacueTHOX [uHaMuveckod Harpysku Fy kH,
NPWIOKEHHON K JaHHOM ofope W ompeaenseMolt no dopmyrae (2), B koTopoi 3HaY€HHA
KO2(GUIIMEHTOB HAIEXKHOCTH MO HArpy3ske M [AMHaMHYHOCTH CJleAyeT INpHHMMATh B
COOTBETCTBUM ¢ Tabuuuei 3, a Benuuuny F, — paBHo#: s TpyGuaThix MenbHUIL 0,2Gy; LA
MeJIbHUL ¢ KopoTkuM OapabanoM 0,1 G, rae G, —9acTh HOPMAaTHMBHOTO 3HaYEHHS Beca
MenbHULE (63 MEeIOIMX TelI ¥ 3aM0JIHEHN), IPHXOAAIIAAcs Ha JaHHY0 onopy, KH.

7.9 dyHaaMeHTHI IpeccoB

7.9.1 TpeGoBanus HACTOSAIIEr0 pa3leNa pachpoCTPaHAIOTCS Ha IPOEKTHPOBaHHE
($yHAaMeHTOB BUHTOBBIX, KPHBOIUHITHBIX M THAPABIHYECKUX IIPECCOB.

7.9.2 B cocTaB HCXOAHBIX JaHHBIX JUIS NPOEKTHPOBAHUA QYHIAMEHTOB IIPECCOB, KPOME
MaTepHaIOB, YKa3aHHBIX B Nofpasjene 5.1, HOIDKHEI BXOAHUTh:

rabapHUTHEIE YEPTEXH Tpecca ¢ yKa3aHHEM BUAA BBINOJHAEMEBIX UM TEXHOJOTHYECKUX
onepauui (ITaMITOBKa, KOBKa, BRIpYyOKa);

Macca IIOCTYNATENBHO NBIXKYIMXCA paboyux vacTeit npecca; MOMCHT HHEPIHH
BpaIlAlOIKUXCsi pabouhX Macc BHHTOBOTO Npecca OTHOCUTENBHO OCH BHHTA; ITlaBHELIC
MOMEHTBI HHEPLHY TIpeECCa;

CKOPOCTH MOCTYIATeJbHOr0 M BpalljaTeNabHOro JBHXKEHUA paboumx vacteii mpecca B
MOMEHT CONPHUKOCHOBEHHS TIOJI3yHa ¢ YTIAKOBKOH; NOJHaA AegopManus [OKOBKH B Hpecce
INTaMIIOBKH WJIH KOBKH, onpenenseMas 13 rpadyka pabounx Harpy3oK THIIOBOWM IIOKOBKH.

7.9.3 OysnaMeHTH NIPECCOB CEAyeT NPOEKTHPOBATh, KaK NMpPaBHJIO, B BHIE JKECTKHX
TUTMT HJIK MOHONUTHEIX 6JIOKOB.

7.9.4 ®yHnaMEeHTH BAHTOBBIX NPECCOB, NPEHA3HAYEHHBIX /1A LITAMIIOBKH HIIH KOBKH,
ciefyeT PacCUMTHIBATH C YYETOM HMMITY/IbCa BEPTHKAIBHON CHIBl W KPYTAIUEr0O MOMEHTa
OTHOCHTENBHO BEPTHKAJILHOM OCH CIICAYIOLUM 00pasoM:

a) aMIUIUTYAy BEPTHKaNbHBIX KoseOGaHuil a;, M, QyHIAMeHTa CleJyeT ONpeAelsTh Mo
dopmyne (62), B koropoil 3HadeHHEe KOI(hGMHIMEHTa BOCCTAHOBICHHS CKOPOCTH yJapa €
clieflyeT IpMHUMATH: NIPH XOJOAHOH IITaMIIOBKE M KOBKe € = (0,5, npy ropsueii mraMmnoBke u
KxoBke € = 0,25, a 3Ha4yeHHe HMITynbca BEpTUKaNbHOH cunsl J;, KH-c, onpeaenserca mo
topmyne

J;=mgv’, (123)

TZHe  mp — Macca ITOCTyIaTeNnbHO ABUXKYIUXCS paGounx yacTei npecca, T;
v’ — CKOpOCTh IOCTYNATeJbHOro JABIIKEGHHS pabodux yacTell mpecca B MOMEHT
yaapa, M/c;
6) aMILIMTY/IEl TOPH3OHTANBHEIX KOTebauuii ay, y, M, GyHIaMeHTa cleqyeT OnpenetTh
no gopmyiam (67) u (68); mpu 3TOM 3HAYECHHE € TO IKe, 9TO B 7.9.4a, a MMITYIEC MOMEHTa Jy,
[IPHHAMAETCH PaBHBIM

Jy = 0, (124)
rae g, — MOMEHT HHEPIMH BPAMAMONIMXCA PaGOUNX MAcC IPecca, T-M2, OTHOCHTE/ILHO
OCH BUHTA;
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@ — YIJIOBas YacTOTa BPAlICHWA BMHTA B MOMEHT YHapa, ¢, IpUHHMaeMas 1O
33J[aHHIO Ha NPOEKTHPOBAHME.

7.9.5 AMINIMTY Bl  BEPTHKAIBHBIX @y, M, M TODH3OHTAIRHBIX dpg, M, KoJNeOaHui
($yHAAMEHTOB KPHBOIIMITHBIX NPECCOB TPH ONEpAlMiX IMTAaMIIOBKY CIEAyeT ONPENeiiTh 110
tdopmynam (63)—(66), B KOTOpEIX 3HaueHHe koddduuuenTa € = 0; UMIIYILC BEPTHKAIBHOU
cUmE! J, OHpefiensercs SKCHESPHMMEHTANbHLIM IyTeM; NPH OTCYTCTBMH ONBITHRIX NAHHBIX
JOMyCKAaeTCA MMILYJIbC BEPTHKAIbHONM CHIbI ompeaensTs no ¢opmyne (123), ymHOx)as ero
3HAYCHHE Ha KO3(OMUIMEHT 1), KOTOPBIi YYHTHIBACT BIMAHUE KECTKOCTH NIOKOBKH M HaJHYHe
moTOB B KMHEMaTHMYECKHX NapaX  KPHBOIIMIIHO-IIATYHHOTO  MEXaHW3Ma; IIpU
10*kH <€ Fpom < 6,3 10*xH JIONMyCKaeTcd IpHHUMATh 1 = FnonJ6,3-104, a 1Tpu
From> 6,310 Ko3(HUMEHT T clelyeT NPUHMMATh DaBHBIM 1; HMIyINeC MoMEHTa Jo
NPHHUMAETCS PaBHEIM HMMYJbCY KPYTAILEr0 MOMEHTA OT 3aMeIJICHHs BpalIeHHs paGouux
yacTeli Mmpecca, BO3HHMKAIOWIEr0 MPH BHINIOJHCHAHM IUTAMIIOBKH, M  ONpEAENAETCH
SKCMEPHMEHTANbHBIM TyTeM; NpH OTCYTCTBHH ONBITHBIX JAHHBIX 3HadeHHe J, KH-M-c,
JoIrycKaeTcs onpenensaTs no gopmyae

A —0,1Foom® (125)
oW

rne  Fuoom - HOMHHaNBHOE ycHiHe Ipecca, KH;
8 — nonnas nedopMainis MOKOBKM B HpOIECCE IITAMIIOBKH, M, ONpesieiseMan H3
THIIOBOTO rpaduka pabouHX HAarpy3oK I paccCMaTpUBAacMOR MOJENH Mpecca
(pa6ouwuit xox monsyHa);
@ — Yr7I0Bas 4ACTOTA BPAIICHWs KPUBOWIATIA, C', NPUHEMAEMAs TIO 3aJaHHMIO Ha
HPOEKTHPOBAHHE.

Ipu onepauusx BeIPyOKH aMIIMTYAy BEpPTHKAIBHEIX KoneGaHuil yHIZaMeHTa a,, M,
clleayeT onpenensTs o dopmyne (62), B koropoit koabduumedT € = 0, a 3Ha4YeHHE UMITYyIBCa
J, cnemyer onlpenenaTh 3KCHEPUMEHTANLHBIM ITyTeM; IPH OTCYTCTBHH OIBITHBIX JaHHBIX
JIoIyCKaeTes 3HaUeHHe HMIYIIbea J; ONPeAensTs 1o hopmyie

= 0,3Fnom (126)
o

rae  From — HOMMHaIBHOE ycHiIHe Ipecca, KH, mpy omepauny BHIpy6Ky;
®] — yriosas 4acToTa CBOGOAHBIX KoneOaHMii CTaHHUHEI, ¢, ompenensemas mo

tdopmyae

J.

z

(127)

rae  Kn — x03QQUUMEHT BepTUKAIBHON KECTKOCTH CTAaHWHBI, KH/M, MpUHUMaeMbli 1o
3a[[aHHI0 Ha IPOEKTHPOBAHHE;
m, — Macca BEpXHEH 4YaCTH Ipecca, PacrloN0XEHHON BEIIE CEPeIUHEl BBICOTHI
CTaHHHBI, T.
7.9.6 ®yHnamMeHTHI THAPABINYECKUX MPECCOB, NPENHa3HAYEHHAIX IS MITAMIIOBKH HIIHU
KOBKH, Cl€JlyeT PacCYMTHIBATh Ha HEHCTBHE HMIysbca BepTHKajibHOW cuibl. [Ipu 3toM
aMIUIMTYZy BEepTHKATBHBIX KojeOGamuil QyHmameHTa a, ciemyeT ompemensatb mo dopMmyne
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(62), npunumas B Heit koapduuuent € = 0, a 3Ha4eHHe UMNy.bca J; — o dopmyae (123), B
KOTOpO#i v — MaKCHMallbHasA CKOPOCTh OIyCKaHHA OABHXKHO TpaBepehl, M/C.

7.10 ®ynaaMeHThl NPOKATHOTO 060pyAOBaHMS

7.10.1 TpeGoBanys HACTOSLIErO pasfiella PAclpOCTPAHAIOTCA HA NPOEKTHPOBAHHE
(hyHIaMeHTOR OCHOBHOTO M BCIIOMOTATEIBHOTO 060pYAOBaHHSA NPOKATHBIX H TPYGHBIX LIEXOB,
a TaKke 000pyJOBaHHS HETIPEPLIBHOIO JINThS 3aTOTOBOK.

7.10.2 B cocTaB HCXOAHBIX JaHHBIX Uil MPOEKTUPOBAHHA (GYHIAMEHTOB MPOKATHOIO
060pyIoBaHHA, KpOME MaTEPHAIIOB, YKa3aHHLIX B nojpasfelne 5.1, JoMKHb BXOIUTH:

TIIaH OCHOBHBIX OCeH 060pyNOBaHHS C MPHBA3KOM K OCAM 3JaHHsA, a Taloke OCHOBHBIE
OTMETKH 000pYOBaHUSA; NUIaH H pa3pe3bl NOMEICHH TEXHUYECKOTo NOABRANA HITH 3Taxka;

JaHHBIE O PACIIOJIOKEHHH IOTKOB /A THAPABIHYECKOTO CMbIBA OKAIMHB! H BO3MOXHBIE
BXOZBI B TPAHIIEH JIOTKOB, 2 TAlOKE JAHHBIE O PACIONOXKEHHH MECT BO3MOXHOIO MOSIBJICHUA
NPOH3BOJICTBEHHEIX BOK;

yKa3aHHs O PaclONOXEHHH MECT, Ile HeoOX0IMMO YCTPOHCTBO JIECTHHL, MOHTAXHBIX
TIPOEMOB, OTPAKACHHHA H NEPEKPHITHI;

JaHHbIE JUIA ONpENENeHHs 3HAYEHMH MOHTaXKHEIX HArpy3oK, paclojiaraeMbiX B
npejenax TEPeKPHITHA NMOMBaNa M BO3NE HEro, B BHAE IUIaHa, HA KOTOPOM YKa3bIBAaIOTCA
CHIEAYIOIME OCHOBHEIE 30HEI JEHCTBHS Harpy30K: OT CTallHOHAPHOTO TEXHOJOTHYECKOTO
ofopynoBaHus, OT BPEMEHHO Pa3MEMEEMOro CMEHHOTO O0OpYIOBAaHMS IPH DEMOHTaxX C
YKa3aHHEM Beca, rabapHTOB, YMCIa MOHTXKHBIX €IHHHLI H MHHHMAJBHBIX TPOXOAOB A
Haubosee Taxenoro o6opynoBaHus (CMEHHEIE KIIETH, BaIKH G MOAYIIKAMH M T.IL.); JAHHEIE
IVl ONpENENEHHs BPEMEHHBIX HArpy30K OT MOIBIXKHOIO TPAHCIIOPTa, COAEpiKaliue
XapaKkTePUCTHKH H KOAHYECTBO TPAHCIIOPTHBIX CPEJCTB; JAHHBIE 111 ONPEACICHH Harpy30K
B MECTaX CKIaJMpPOBaHHA MeTajna (Beca M pasMephl THIIOBHIX BapHaHTOB IuTabenel,
MHpaMHUJ M T.JI. C YKa3aHHEM IPOXONO0B MEXTy HAMH); BPDEMEHHYIO Harpy3Ky OT OCTAIbHOTO
obopynoBaHUS HOIyCKaeTcsl 3afaBaTh B BUAE CIVIOMIHOH PAaBHOMEPHO paclpeneleHHOH
Harpy3KH.

7.10.3ITon oOCHOBHOE M BCIOMOraTelbHOE NPOKAaTHOE O0OOpyHOBaHHE CIIEHyeT
MPOEKTHPOBAT MACCHBHBEIE MOHO/MTHBIC OETOHHBIE H JKeNe306ETOHHbIE (YHIaMEHTH C
HeoOXOJMMBIMH BBIPE3aMH, OTBEPCTHAMH M KaHAMaMH WIH obJjerdeHHele (PaMHOTO HWJIH
CTEHYATOTO THMA) MOHOJUTHEIE MIIH COOPHO-MOHOMUTHEIE JKENE300ETOHHBIE (HYHIAMEHTH C
HCTIONBL30BaHKMEM IIONOCTE#l M YCTPOHCTBOM B CTaHOBBIX MponeTaX OOIMX M MECTHBIX
TEXHHYECKUX 3Taxkel MM NMOABANOB; NPH 3TOM yCTaHOBKY paboueit U mecTepeHHO KieTei,
peAyKTOpa ¥ NPUBOIHOIO ABHraTelll CIeNyeT IIpeXyCMaTpuBaTh Ha obuieM (yHHaMeHTe.
Taxue o6mue obnerdyeHHEle GYHAAMEHTHI CHCAYeT YCTPaHBaTh U3 BEPXHEH M HIDKHEH IUIHT,
COCIMHEHHBIX CTOHKAMM H CTEHAMM WM MAacCHBHEIMH YCTOSIMH (OMOpaMH), OTAEJIEHHBLIMU
mrBamMu ot paboueil IIOMaAKY U 34aHHS.

O6opynoBaHue MENKOCOPTHEIX, NIPOBONOYHBIX M IUTPHIICOBEIX CTAHOB JOMYCKaeTcs
pasMeIlaTh B NpPOJETHOH 4acTH BepxHeH ¢yHnamenTHOMN mauTE. OCHOBHOE 06OpyHOBaHHE
KPYITHOCOPTHBIX M CPEIHECOPTHBIX CTaHOB CICAYET Pa3sMEINaTh Hal HECYHIMMH ONOpaMH
(crofixamu uiam creHamu). PabGoune ¥ IIecTepeHHBIE KIETH JIMCTOBBIX, TOJCTOJIMCTOBBIX,
penbCcobalouHbIX ¥ APYTHX TAKEIbIX CTAHOB CIIEAYeT YCTaHABINBATh HA MACCHBHEIC yCTOH.

7.104B caoy4ae, ecid 3aJOXKEHHE BCEX YYACTKOB (YHIAMEHTOB IIPOKaTHOTO
obopynoBarns U 00OpYNOBaHHs HENpPEPHIBHOIO JIMThS 3aTOTOBOK Ha OJHOH OTMeTKe 1o

50



CH 26.13330.2012

riy6uHe NpPHBOAMT K MepepacXody MaTepHalioB, JOIYCKAaeTCs OTAENbHBIE YYacTKH
(yHIaMeHTOB 3aKJIa/IkIBATh Ha Pa3HO# riTyGHHe.

DyHIaMeHTHl, pa3feneHHble NIyOOKHMMH OTKPHITHIMH KaHalaMu (HampHMep, KaHalaMu
JJis. CMBIBAa OKalMHBI), CIEAYET CBA3LIBATH NOBEPXY XKeIe300€TOHHBIMH PacOpKaMH Hepes
3-6 M, pacnosoxeHne KOTOPhIX JOJDKHO OBITh YBA32HO C PacNoioXKeHHeM 000pyA0BaHuS.

7.10.5 ApmupoBaHHe (YHZAMCHTOB cCledyeT IPOU3BOAMTH B COOTBETCTBMH C
yKasaHuaMu nozpasgena 5.2. TIpn oTOM BEpXHIOI apMaTypy MAacCHBHBIX (YHIaMEHTOB
ClIeAyeT YKIaablBaTh TONBKO MO CTAHHHAMH 000PYI0BaHHA ¢ NMHAMHYECKHMH Harpy3KaMH.

JuameTpsl cTepikHeH HIDKHEH apMaTypsl ClefyeT NMPUHUMAaTh He MeHee 16 MM ans
¢byHnamenToB aauHOH 1o 30 M 1 20 MM — auHO# cBbe 30 M.

7.10.6 Ilon  cranusamMu  oGOpyZOBaHMA, BOCTPHHMMAIOLIHUMH  CHCTEMATHYECKH
AEHCTBYIOIINE yIapHble HArpy3kH, CICAYeT TPEXYyCMAaTPHBATh YCTAHOBKY 2-3 CETOK,
pacrnosaraeMeIX B COOTBETCTBHH € yKaszaHmsamu 5.2.14. [IpH aToM BepXHHE CETKH, TOXOAALLHE
Jo kpasg ¢yHOaMeHTa, clegyeT 3aru0ath BHU3 BHONb BEPTHKAJIbHOH TI'paHH Ha UIHHY
15 nnameTpoB 3arubaeMbIX CTEPKHEH.

7.10.7 Ilpy HaIMYMH MECTHBIX BO3AEHCTBUH OT JIyYHCTOH TEILIOTH, YAApOB KyCKaMH
Najalollel OKanVHbI H T.N. BEPTHKAIBHEIE IpaHy GYHAAMEHTA cllefyeT apMHpPOBATh CETKaMU
13 CTEPXKHEH 1raMeTpoM 12 MM ¢ KBaJpaTHEIMH AueHKamMu pazmepom 200 MM.

7.10.8 Pacuer xone6GaHuii MaccHBHBIX (yHOaMEHTOB MOJ MpOKaTHOe 0GOpYAOBaHHE
BBINONHATH He Tpebyercs.

Pacyer npoOYHOCTH 3/MEMEHTOB (YHNAMEHTOB BHINONHAETCA B COOTBETCTBHM C
ykasanusamu 5.2.20 v 5.2.21. TIpu 9TOM Harpy3kH, BO3HHKaIOIHKe Mpy paGote 060pyAOBaHUA
B HCKIIOYMTENBHBIX Cly4asX, HalpuMep, MpH pPe3KOM HapYLWEHHH TEXHONOTHYECKOTO
NIpOLIECCa, W Harpy3KH, BOSHHKAIOILKE [P aBapHsaX (MONOMKa IMNHHAENEH, COeIHHUTEIbHBIX
My®T H T.IL.), OTHOCATCS K BPEMEHHBIM 0COGBIM Harpyskam.

7.11 ®yHnamMeHTBI METAIOPEXKYIIHX CTAHKOB

7.11.1 B cocraB MCXOAHBIX JAHHBIX JUIi NPOCKTHPOBAaHUA  (yHAAMEHTOB
METAINOPEXKYIIUX CTAaHKOB, KPOME MAaTepHalloB, YKa3aHHBIX B nogpasgene 5.1, HOmKHbI
BXOAHTb!

YEPTEK OINOPHOH IOBEPXHOCTH CTAaHMHBI CTaHKAa C YKa3aHHEM OMNOPHBIX TOYEK,
PEKOMEHIYEMBIX CIIOCOGOB YCTAHOBKH M KPEIUIEHHS CTaHKa;

AaHHBIE O 3HAYEHHAX HArpy30K Ha GyHIAMEHT: /U1 CTaHKOB ¢ Maccoi o 10 T — obmas
Macca CTaHKa, a A CTaHKoB ¢ Maccod Goxee 10 T—cXema pacmojoXeHHs CTATHYECKHX
Harpys3oK, epefiaBaeMbIX Ha GyHIaMeHT;

AN CTaHKOB, TpeGYIOLIMX OIpaHMYEHHs YNPYToro KpeHa ¢yHAamMeHTa,— JaHHBIE O
NpeleIbHO AOMYyCTUMBIX M3MEHEHMSX TOJIOXKEHMS LEHTpa THKECTH CTAaHKA B PE3ysbTare
YCTaHOBKH TAXENBIX AeTaleil U MepeMelIeHUs Y3I0B CTaHKa (MIH MaKCHMalbHbEE 3HAUYCHUS
MacC JeTajiel, MacChl IOABMXHEIX y310B M KOOPAHHATH HX NIEPEMEILLICHHA), a TAKKE JaHHbIE
O TpPEeReNbHO JONMYCTHMBIX YIiaX NOBOpoTa ()yHOaMEHTa OTHOCHTEIbHO T'OPH3OHTANBHOMN
ocy;

JaHHEIE O KJIAcce CTAHKOB IO TOYHOCTH, a TaKXKe O ECTKOCTH CTAaHMHBI CTaHKOB, O
HeoOX0AUMOCTH 00eCTIeYeHHs XKECTKOCTH 3a cyeT (GyHIaMeHTa W O BO3MOXHOCTH 4acToMH
NIEPECTaHOBKH CTaHKOB;

A7 BBICOKOTOYHBIX CTAHKOB — YKa3aHHs O HEOOXOAMMOCTH ¥ PEKOMEHAYEMOM criocobe
UX BHOPOM3OIALMH: KPOME TOTO, B 0COGO OTBETCTBEHHBIX CIy4asX [ Tak#X CTAHKOB
(HampuMmep, NpH YCTAHOBKE BBHICOKOTOYHBIX THXKEBIX CTAHKOB WM IIPH YCTaHOBKE
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BBICOKOTOYHEIX CTaHKOB B 30HE HHTEHCHUBHBIX KoneOaHHMH OCHOBaHMiT) B HCXOAHBIX NAHHBIX
JUIsE TIPOCKTHPOBAHMS JIOJDKHEI COJEPXKAThCs Pe3YNbTaThl M3MepeHUil kone6aHuil rpyHTa B
MeCTaxX, NpeJyCMOTPEHHBIX JUIS YCTaHOBKH CTaHKOB, U ApYTHE HaHHBIE, HeOOX0oMUMBIE s
oTipeJieieHUs apaMeTpoB BUOPOM30sIMH (TIpeieNbHO JOMYCTUMBIe aMIUTUTY bl KonebaHui
byHnIaMeHTa WK NpeReNbHO JOMYCTHMBIE aMILIUTYABI KOIeOaH)H JIEMEHTOB CTAHKA B 30HE
pe3aHus U T.IL.).

7.11.2 CraHkd B 3aBHCHMOCTH OT MX MAacChl, KOHCTPYKHUHMHM H KJacca TOYHOCTH
JOIyCKAaeTCs YCTaHaB/IMBaTh Ha OETOHHOM IOOCTHIIAIOILEM CJIO€ I10J1a LieXa, HA YCTPOCHHEIS
B IOJIy YTONIEHHbIe OETOHHBIE MK JKeIe300CTOHHBIE JIEHTH! (IEHTOUHBIe GYHIAMEHTHI) WIH
Ha MacCHBHbIE PyHIAMEHTH! (OAMHOUHBIE WK 00IIHE).

7.11.3 Ha noactunaromem ciroe rmona mexa caeayeT yCTaHaBIMBaTh CTaHKH ¢ Macco 10
10 T (npu coorBercTByIOmEM 060CHOBaHHY 1O 15 T) HOpMaJILHOW M MOBHIIEHHON TOYHOCTH
€ XECTKUMH M CpelHeH »MXKECTKOCTH CTaHWHaMH, Juli KoTopwix [/h < 8 (rae [- mmuHa,
h — BBICOTA CEUEHUs CTAaHHWHBI CT@HKA), & TAKXKE BBHICOKOTOYHBIE, BHOPOU3OISILIMIO KOTOPHIX
IOIMYCKaeTCA OCYILECTBIIATE IIPU IIOMOMIH YIIPYTHX OTOP, PACTIONO0KEHHBIX HEOCPEACTBEHHO
TI0/1 CTRHHHOM CTaHKa.

Ha ycTpanBaeMble B 10JTy Liexa yTONINEHHbIE OETOHHBIE HIIH XKeIe300€TOHHBIE JICHTH
JIOMyCKaeTCs yCTaHaBIHBaTh CTaHkU ¢ Maccoi 1o 30 T.

7.11.4 Ha ¢yHnaMeHTSI CliefyeT yCTaHaBIMBaTh CTaHKH CIEAYIOLIHX BUIOB:

C HEXECTKHMHU CTAHMHAMH C OTHOWIeHHeM //h 2 8 M C COCTaBHEIMH CTaHHHAMH, B
KOTOPEIX Tpebyemas JKeCTKOCTb oOeceunBaeTcs 3a cHeT GPyHIaMeHTa;

¢ maccoit 6onee 10 T (wu 15 T mpu COOTBETCTBYIOWEM O0OOCHOBAaHHMH) IPH TOJIIUHE
6eTOHHOro MOACTUNAKNIErO CJIOs MOJia, HEJAOCTAaTOYHOH ANA YCTAHOBKHM CTaHKOB JaHHOM
Macchl;

BBICOKOTOYHBIE, U1 BUODOM30IALMY KOTOPHX HEOOXOAMMa yCTaHOBKA CHELHATBHBIX
(byHIaMEHTOB.

In pPUMEYaHHUE — YcTaHoBKa BBICOKOTOYHBIX CTAaHKOB Ha OGI.IIHC (byHIlaMGHTH AOMYyCKAeTCA TOJNBKO
B CTyqasiX, €C¥ B YUCAC rpynikl CTAHKOB, YCTaAHAB/IHBACMBIX Ha OAHH q)ynnaMeH‘r, OTCYTCTBYIOT TaKHe, NMPH

pabote KOTOpHIX OyXyT BO3HMKATh AMHAMHYECKHE HArpy3kH, BBI3HIBAIOIIME KONEOaHMA ¢ aMILUIMTYAAMH,
NPEBHILIAIOLIAMYU NPEACIBHO KOMYCTHMbIC, YKA3aHHEIE B 33JaHHH Ha NPOCKTHPOBAHHE.

7.11.5 Ina  BBHICOKOTOYHBIX CTAHKOB, YCTaHABIMBAEMbIX HAa BHOPOU30IMPOBAHHBIX
byHmamenTax M TpeOylOUMX MNEPHOAWYECKOH FOCTUPOBKH, PEKOMEHIYETCS HCHOJb30BaTh
KOMOMHHPOBaHHBIE YMPYro-XKECTKHE OINOPHBIE 3JIEMEHTHI, MO3BOJNAIOIINE HEPEXOIUTh OT
ynpyroii ycraHoBkH (yHIaMeHTa, obecriednBaroLeli ero BUGPOH3O0IALHMIO, K )KECTKOH.

Ipu npoexTHpoBaHuH BHOPOH30JIMpPOBAHHBIX (YHIAMEHTOB CTaHKOB HAa PE3UHOBBIX
KOBPHKaX HJOMXHBI OBITH NpeRyCMOTpPEHBI YCTpoicTBa, 0OECHEeYHBAIOIME BO3MOXKHOCTB
CMEHBI 3TUX KOBPHKOB.

7.11.6 Ins onvHOYHBIX (yHIAMEHTOB CTAHKOB HOPMAIBHOH U NOBBIMIEHHOH TOYHOCTH
¢ Maccoit o 30 T BeicoTy (yHOaMEHTa CleKyeT NPUHHAMATH B COOTBETCTBHH C HAHHBIMH,
npuBeAeHHEIMK B Tabmuue 13, a i cTaHkoB ¢ Maccoi 6onee 30 T — Ha3HavaTh U3 yCHOBHA
obecrieueHus HEOOXOAMMOM IKECTKOCTH CTaHMHBI 3a cueT (yHAaMeHTa, a TaKke H3
KOHCTPYKTHUBHBIX cO0OpaXkeHu# (B YaCTHOCTH, B 3aBHCHMOCTH OT I'TyOHHE! IDHAMKOB).

7.11.7 Boicoty o6mux ¢yHIaMEHTOB CTaHKOB HODMAJBHOM W MOBBIIICHHOH TOYHOCTH
cIeyeT OHPENCIATh MO pe3yAbTaTaM pacdera QyHIAMEHTa IO NPOYHOCTH M XKECTKOCTH C
yd4eToM MHHHManbHO HeoOxomuMo#t BBICOTHI (cM. Tabmmuy 13), obecneuuBaronieii
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TpeOyeMyI0 JKeCTKOCTb CTAHMHBH! OTHENBHBIX CTaHKOB, & TaKX€ M3 KOHCTPYKTHBHBIX
coobpaxkeHuii, 0coOeHHOCTeH JaHHOrO BUAA CTAHKA M YC/IOBHH ero 06CITyKUBaHHU.

7.11.8 OyHiaMEHTH! CTAaHKOB CIEAyeT apMHpPOBATh CETKAMHU U3 CTEpXKHEH IUaMeTpoM
8 — 10 MM ¢ xBagpaTHBIMM fA4eiikamu pasmepoM 300 MM, YKJIafBIBaEMBIMM Ha PacCTOAHWH
20 — 30 MM oT BepxHeit M HiDKHel rpaHel pyHIaMeHTa.

7.11.9 YcTaHOBKY CTaHKOB AOIMYCKaeTCS NPOM3BOAUTH Kak 0e3 KpemieHHs, Tak U C
KperieHneM (yHaaMeHTHeIMH Goatamu. IIpH 3TOM KperuleHME CTaHKOB (YHIaMEHTHHIMH
6ontamMu 0653aTeNBHO;

IpH HeoOXOMMMOCTH OOECHEYEHHS COBMECTHOH PabOTHI CTAHMHBI ¢ (YHIAMEHTOM
(HampuMep, CTaHKOB BBICOKOM TOYHOCTH, YCTaHABIHBacMBIX Ha OJWHOYHBIE (YHAAMEHTSI,
WM CTaHKOB C HEXEGCTKMMH CTaHMHaMHM, B KOTOPEIX TpeOyeMas >XECTKOCTh CTAHUHBI
obecnieunBaeTcs 3a cueT QyHIaMeHTa);

NIpY AMHAMHYECKUX HArpy3Kax OT BO3BPATHO-IIOCTYNATENBHO NEPEMEIAIONIMXC Mace
(nanpumep, B IPOJOJLHO-CTPOragbHIX CTAHKAX) HIIH OT BPAILAIOIIHXCS HEYPaBHOBEIIEHHBIX
MAcC, KOTOPhIE MOTYT BBI3BaTh IEpEMELieHWs (yHAaMeHTa Npi paboTe HA CKOPOCTHBIX
pexuMax (HarmpuMep, B TOKapHBIX M (hpe3epHBIX CTaHKaXx).

Tabauna 13
Bricota bynnamenTa h, M, iox
I'pymma Cransn METAILIOPEXYLIHE CTAHKH
CTaHKOB HOPMaJIBHOH H NOBBIIEHHOH
TOYHOCTH ¢ Maccoli 1o 30 T
1 |Toxapsbie 03 VL
[ opH30HTaILHO-MPOTSKHBIE
IIpoxonbHo-pe3epHbIe
[1poxonbHO-CTPOrabHbIE
2 |Inndosansusie 0.4 J’i
3y6opesHeie 0,6 JI
Kapycenbnele,  BepTHKanbHEIC — HOIYaBTOMaThl  H
aBTOMATHI
KapycensHo-bpe3sepHbie
KoHconsHO- 1 6ecKOHCONbHO-hpe3epHbie
I"opH30HTaNbEHO-PACTOYHBIE
4  |BepruKansHO- ¥ paaNalbHO-CBEPIHIBHEIE 0,6-1m
5  |TlomepedHo-cTporajibHele M JOIOEKHEIE 08-14m

O6o3Haqcnue: L — nnuHa hyHpamMeHTa, M.

IIpumeuanusn

1 Jinst rpymm 4 u S G6BIIMe 3HAUEHMS ClETYeT NPHHMMATD JUIs CTAHKOB GOBIIMX Pa3MEPOB.

2 Ins arperaTHBIX CTAHKOB NOBHIUEHHOH TOYHOCTH, MHOTOONEPAUMOHHBIX CTAHKOB H CTAHKOB C
NpOrpaMMHEIM yIIpaBieHueM (OTACHBHBIX WM B aBTOMATHYECKHX JIHMHMAX) BHICOTY (QYHIAMEHTOB ClIeXyeT
yBemuyuBaTh Ha 20 %.

7.11.10 Ilpu ycTaHOBKE CTaHKOB Ha YTOJILEHHBIX GETOHHEIX WM XKeae306eTOHHBIX
JIEHTAaX 110714 WM Ha OTACTBHEIX GyHIaMEeHTaX JIeHTH! ¥ GYHAaMEHThl CleAyeT PACCUMTHIBATE
Ha MMPOYHOCTh Ha JCHCTBHE PACUCTHEIX CTATMYECKUX HArpy30K B COOTBETCTBHH C YKa3aHHAMHU
5.2.20 u 5.2.21 u B ciyyae HEOGXOAMMOCTH — Ha KECTKOCTH (em. 7.11.6).

7.11.11 Pacuer ocHoBaHu#t PyHnamMeHTOB N0 AehOpMauMaM CIELyeT NPOU3BOIUTH B
CIy4asX OrpaHM4eHHs yIJIOB NOBOPOTa (yHZAMEHTa, IIPH ITOM JOMYycKaeTcs NpeHeGperars
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ynpyrocteio ¢yHaameHTa. Pacuer yrnoe moBopoTa (yHIaMEHTa CNEAyeT BBIIOJNHATH Ha
neficTBHe pacdeTHBIX (C KOI(DGHIMEHTOM HANEKHOCTH IO Harpyske Yy = 1) CTaTHUECKHMX,
9KCLIEHTPHIHO NMPHUIOKEHHBIX HAaTrPy30K.

7.11.12 Pacuer koneGaHuii HeBHOPOW3ONHUPOBAHHHIX (YHIAMEHTOB CTaHKOB, Kak
MPaBHJIO, HE BEITTOIHAETCS.

7.11.13 PaccTosane 0T (DyHZAMEHTOB BBICOKOTOYHBIX CTaHKOB X0 (yHnaMeHTOB
CTaHKOB, PalOTAIOMMX CO 3HAYMTENLHBIMM JHHAMHYECKHMH Harpyskamy (HONOexKHEIE,
CTpOTaNIbHBIE H T.I.), JOJDKHO ObITE He MeHee 15 M.

I[OIIyCTPIMOCTI: YCTAaHOBKH BBICOKOTOYHBIX CTAHKOB B 30HE neﬁcmux PpasmUYIHOrO poAaa
MPOMBIIIIEHHEIX H TPAHCMOPTHHIX HCTOYHHKOB BHOpalMil CICXYeT NpPOBEpATh pacdeToM B
COOTBETCTBHH € NIoipa3aenoM 6.5.

7.12 ®yHpamMeHThl BPAMAOIBXCH neveii

7.12.1 TpeboBaHHs HacTOsIEro pasfeia pacnpoCTPaHAIOTCA Ha IPOEKTUPOBAHHE
(GyHIaMEHTOB BpaAIOIMXCA 00KUIoBEIX neYei ¢ yucioM onop Gonee ABYX.

7.12.2B coctaB HCXOAHHIX MAHHBIX IS TPOCKTUPOBAHHUS, KpPOME MaTEpHAJOB,
YKa3aHHBIX B Mofpaszaene 5.1, NOHKHBI BXOAUTD:

yepTe:KM KOpIyca I€YH C YyKa3aHHEM TOJIIMH CTaIbHOM 060n04Kky, pasMepoB
Ganpaxeil ¥ TOMMHHE (yTEPOBKH;

JaHHEIE O YHcie 3y6heB BEHIOBOH INECTEPHH; 3HAYEHHA HArpy3oK Ha GpyHIAMEHTH! OT
ONOPHBIX PaM H POJIMKOB, a TaKXKe Ha OTNOpY NPHUBOXHOTO 0GOpYXOBAHMA OT MEXaHH3MOB
MPHUBOAA;

YJacTOTa BpallleHHs KOpIyca [euH B 3KCILTYaTalHOHHOM pexkHMe;

3HaYeHUEe MAKCHMaIBHOrO YCWIMS B THOpPOynope Juid mfedeH, CHabXEeHHBIX
THAPOYTIOPaMH.

7.12.3 OdyHaameHT Bpallaioleiics neyu J0/KeH NPOSKTHPOBaThCA, KaK NpaBUIo, B
BUC OTHENbHBIX (KEle300€TOHHEIX OMOp paMHOM MIM CTEHYaToH KOHCTPYKIMH,
BBIIOJTHAEMBIX MOHOJIUTHBIMH HJIM COOPHO-MOHONHTHBIMU U OTAEALHBIMK OT QYHIAMEHTOB H
IOpYTHX KOHCTpyKUMH 3mauus. Ilpu 5ToM npHBOAHOe obopynoBaHHe M OmHxkakHiyo
POIUKOOTIOpY HEOOXOAUMO pasMelIaTh Ha ONHOM Onope CTeHYaToi KOHCTPYKLINH CO CTCHAMH
B IBYX B3aHMHO MEPIIEHAUKYIIAPHBIX HalpaBICHUAX.

7.12.4 PacyerHolt cxeMoif ycTaHOBKM (meud W ¢yHIaMeHTa) ABAsAeTCA HepaspesHas
fanka (xopmyc me4M), IIAPHUPHO OMMpAIOLIAsACsd HA YNIpPYTrHe OMOPHl. YNpPYrocTk ONOp
YYHTHIBAETCSA B BEPTUKATIBHOM U FOPU30HTAILHOM HaNpaBICHUAX.

BeprHkanbHbEIE ¥ TOPH3OHTANbHBLIE HAarpy3Kd Ha  OTOpHl,  HalpaBJIEHHEIE
TNEPHEHAUKYIIAPHO U BAOIb OCH TEYH, CIETYeT ONPEHeNATh C YHETOM COBMECTHOH paGoThl
KOpIIyca rmeyu U QyHaaMeHTa.

7.12.5 IIpn mpoeKkTHPOBaHNWH ONOp KOIGGULHEHTH MX KECTKOCTH B IOPH3OHTAIBHOM
HanpaBJIeHHH, NIEPIICHANKYIAPHOM OCH NeuH, clefyeT IPUHHUMATE He MeHee K03(QdHIMEnTOB
KECTKOCTH KOPITyca MeYH, IPHYEM Mis KpaiHUX orop He MeHee K03 (HLHUEHTOB JKECTKOCTH
KOpITyca M4y B MECTE PACIIONOKEHUS COCENHHX C HUM OIOpP.

Mpumevanue~Ilon xodpduuHEeHTOM KECTKOCTH KOPIMyca TEYH CJIEHYET NOHMMATbL DPEAKLHIO

HEpPa3pe3HOH Ganky B MECTe PACNONOKEHHS PacCMATpHBaeMOl ONOPE! IPH €e FOPH3OHTAILHOM CMHHYHOM
CMEIIEHUH [IOTIEPEK OCH NEUH,

7.12.6 HopmaTuBHEIE TOpH3OHTaIbHBIE Harpy3kd Ha omopel Fy, xH, mefictByroime
BJIOJTb OCH IIeYH, CeIyeT ONPEeeNiTh [0 hopMyJie
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rae F,, — HOpMaTMBHas  BepTHKaIbHas  Harpy3ka, kH, ompenemsemMas 1o
COOTBETCTBYIOLIEMY coueTaHuIo (7.12.9);
kr — xoaddunment Tpenus noaGaHaaxHOW 00edalikM IO OTOPHBIM POJHMKAM,
npyHUMAaeMbi paBHbM 0,2;
O — YroJl MeXAy BEPTHKalbl0O H IpAMOH, COCAHHAIOWMEH OCh KOpHyca € OCBhIO
OIIOPHOTO POJIHKA.

7.12.7 T'opu3oHTaNbHEIE HATPy3K# Ha OINOpHI, JCHCTBYIOIHE BAONbL OCH MEYH, IPH
000CHOBaHHM pPacyeToM JOITycKaeTcs NepeNaBaTh Ha ONOPY NPHBOOHOTO OGOPYROBAaHHS
CTaJbHBIMH PAcCMOpPKaMM, CBASHBAIOIMMH ONOpPH Ha YpoBHEe MX Bepxa. Ilpu pacuere
pacnopokK, KpoMe yCHIHi, yKka3aHHEIX B 7.12.6, cieyer yYHTHIBATh YCHJIHS, BOSHUKAIOLIHE B
HHX OT TEMIICPATyPHBIX BO3AEHCTBHIA.

7.12.8 HopmaTuBHbIE NMKIMYECKHE Harpy3ky (BepTUKaNbHas F,, U FOpU3OHTANbHAsA
F, », DeicTBYIOIAs NEPIeHAVKYIAPHO OCH Me4YH) Ha OMOpEI OT Beca MeyM, TEIIO0GMEHHBIX
YCTpOHCTB, ¢yTepoBKH M 00XHraeMoro Marephala, MOHTRXHBIX M TEMACPATypHBIX
Jedopmanmii xopryca neun, KH, BO3HUKaiOLI¥e IPH BPAIIEHHH TIeYH ¢ IKCLIEHTPUCHUTETOM,
CIIEAYET ONPEAECIATh B COOTBETCTBUH C PACYCTHOH cXeMOH, ykasaHHoif B 7.12.4. IIpu sToM
Heo0XonUMO NPHHUMATh MAKCHMaJbHOE 3HAYCHHE PEaKUHH, NMOJy4YaeMoe Ha Omope IpH
9KCUEHTPHCHTETE OCH KOpIIyCa Ie4H, paBHOM 20 MM, 3ajaBaeéMOM MOOYEPENHO HA KaXHOH
OHOpE B BEPTHKATFHOM H TOPHU3OHTANBHOM HampaBleHHsX. MakcuMajibHble pacYeTHEIE
Harpy3Kd He4YH C 4HUCIOM onop He Oonee YeThipeX MAONMYCKAeTCs ONpeleNaTh IIpH
SKCLEHTPUCHUTETE OCH KOPITyca IeyuH, paBHOM 10 MM.

Ilpumeuwanue - Harpyskm F,, m F,; Jnd Tpex- M ueTHIPEXONOPHBIX Heveli Jomyckaercs
OLpPENENIATL NPH SKCLEHTPHCHTETE OCH KOpIyca Nneyn, paBHoM 10 MM.

7.12.9 Pacuer omnop no MPOYHOCTH NMPOU3BOIUTCA Ha CIEAYIOLINE COTETAHMSA HATPY30K:
1) F,, F, 2) F,¢, Fic, Fy, To€ Fy, F, Fy — pacueTHble Harpy3Kkyl Ha pacCMaTPUBAEMYIO OINODY,
kH, onpenensemMble B COOTBETCTBUH ¢ yKasaHuAMHM 7.12.6, 7.12.8 u 5.2.21; F, . — pacueTHas
BEpTUKaJIbHas Harpyska Ha onopy, KH, onpesiensemMas B COOTBETCTBHH C yKa3aHHAMH 7.12.4
0e3 ydyera SKCIEHTpUCHTETa NeuH; Fy . — pacyeTHasd TOPM3OHTaTbHAs Harpyska Ha onopy, KH,
JefcTByIOLIAs BIONL OCH NEYM, OmpeneisieMas B COOTBETCTBHM C yKasaHMAMM 5.2.21 npu
3aMeHe Harpys3ku F,,, B ¢opmyne (128) Ha Harpysky Fy,. (omnpenencHHyw 6e3 yuera
9KCHEHTPHUCUTETA TIEUH).

Mpumeyanus

1 ins omnop, oOOpYAOBAaHHEIX TI'MAPOYNOPaMM, B Ka4yecTBE DPACHCTHOTO 3HAYEHHSA TOPU3CHTATBHON
Harpysky, HalpaBleHHON BRONb OCH meud, Fy, kH, cremyer mpunumars Haubossliee U3 JBYX ee 3HAYEHHI,
onpeneneHHBIX 110 Gopmyne (128) u no ycumuio B ruapoynope.

2 Pacuer OIOp Ha BTOPOC COHCTAHHE HArPy30K C/ICAYET NPOU3BOANTD ¢ yHETOM MOMEHTA, aeﬁcrsymmero
B FOPH30HTabHOM MJIOCKOCTH OT HArpy3KH F), IPHIOXKEHHON TONBKO K OAHOMY H3 POTIHKOB OITOPHI NTEYH.

7.12.10 Pacuer kene300€TOHHBIX 3JIEMEHTOB ONOP HA BHIHOCHMBOCTH CJIENYET
NPOM3BOAUTE HA Harpy3KH, OIpeae/dcMble B COOTBETCTBHH ¢ yKasaHuAMH 7.12.9, npunnmas
k03GbdUIHEHT HAaZeXKHOCTH 0 Harpyske yr= 0,8.

7.12.11 Ilnomans MoJOMWBE ONOPH! CEAYET ONPEAEIATE U3 YCIOBHA AOMYCTUMOCTH €€
OTpHIBA OT OCHOBaHHMs He 60Ji€€ YETBEPTH IUPHHE! HOJOLIBEI,
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7.12.12 dynpaMeHTHl IOA TNEYH CIEAyeT NPOEKTHpOBaTh TAakUM o0Opa3oM, 4To0BI
3HaYeHHS MEpBOH HacTOTHI COOCTBEHHBLIX BEPTHKANbHBIX M TOPH3OHTAJIBHBIX KoueOaHuiH
YCTaHOBKH, ONpefieNseMEIe JUIT pacieTHOR cxeMbl 7.12.4, oTnnyannck He MeHee yeM Ha 25 %
3HaueHHs YacTOTHI 3alleTieH s 3yObeB NpHBOAA O, ¢, Berancnennoit no tdopmyne

® =0,105Nn,, (129)

rae N — uucio 3yGbeB BEH1IOBO LIECTEPHH;
M, — YacTOTa BpAIUEHHS Ne4H, 06/MUH.,
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ITpuaoxenne A
(o6a3aTesbHOE)

Telemu H onpeaesIeHus

B HacrofmeM cBoAe NPaBHI NPHMEHEHE! CIeAYIOUAe TEPMUHEI C COOTBETCTBYIOLEMH
ONpeHENCHAIMH:

A.l amnauryga koaebannit (displacement amplitude): Bemuuwuna, paBHas
MaKCHMAJIbHOMY a0COMIOTHOMY 3HAYEHHIO MepeMelleHuA NpU KoNeOaHusX; M CiydalHbIX
koyebaHuit amIIATYyRoM KkoneGaHMit HasHIBaeTCS  CpEJHEKBAApPAaTHYECKOe 3HAYUCHHE
NepeMeIIeHH .

A.2 CKOpOCTH MpOAGJILHBLIX W nonepeynbix ynpyrux Boau (longitudinal and
transversal elastic wave velocities): Ilapamerpst rpyHra Xak ympyro#f cpensl, paBHEIC
KBaZpaTHEIM KOPHSM OTHOLIEHUH YNpPYrHxX Moxyieil (KOMIPECCHOHHOTO M CHBHIOBOIO
COOTBETCTBEHHO) K ITOTHOCTH.

A.3 cpeaHee cTaTHYecKoe JaBjeHHe moj NMoXOBoI ¢yHIameHTa (average static
bearing pressure): Cpennee pnaBieHMe TOX TNOAONIIBOM (YyHIaMeHTa OT pacHYeTHBIX
CTaTH4ECKUX HArpy30K ¢ KO3(QGUIMEHTOM Ha/IeXXHOCTH 110 HaIpy3Ke Yy, PABHOM 1.

A.4 pacueTHOE conpoTHBJIEHHe rPyHTa ocHoBaHust R (allowable bearing pressure):
3HayeHHe, ONpeIenseMoe B CooTBeTCTBHH ¢ TpeboBanuamu CIT 22.13330 ¢ yueTom pasMepoB
U 3arny6neHus GyHIaMeHTa.

A.5 TabnnmyHOoe 3HAYEHME PACYETHOro CONPOTHBJCHHS R, (tabulated value of
allowable bearing pressure): 3naucnue, comepxaieecs BTabauuax CIT 22.13330u me
3aBUCSIIEE OT Pa3MEPOB U 3arny6nenns gyHaameHTa.
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IIpunoxenue b

(pexoMenayemoe)

Pacuer koJie6aHHI HeCHMMETPHYHBIX MACCHBHBIX B CTEHYATHIX GYHAAMEHTOB
NpH MPOH3BOJALHOMH 3aBHCHMOCTH HATPY3KH OT BPeMeHH

B.l ®yngaMeHT cunrtaeTcas aGCONIOTHO TBEPABIM TENOM, HMEIOMMM 6 CTemeHekH
cBo0oEl: 3 mOCTynaTelLHBIX NepeMelueHus X', ¥, z' Havana koopauHat O' ¥ 3 yTia moBopora
X', @', ' OTHOCHTENBHO Ocell X', ', z' COOTBETCTBEHHO (pHCYHOK b.1).

A

,

z

~

o 7

Pucynox B.1 - Crenenn cBoboani pynnamenra

B.2 Konebanuss ¢yHnaMeHTa OMMCHIBAIOTCH CHCTEMOH miecTd aubdepeHUHaIbHBIX
YPaBHEHHH:
aX + MY + MpZ + My + Mis§' + Mgy’ + B3’ + B, y' + Byz' + By +
+Bis¢'+ Bigy' + Kyx' + Ky y' + Kpz' + Kigx! + Kis@' + Kigy' = f() (1<i<6),  (B.1)

I

rae My, Bj, m K; — 3NeMeHTH MaTpul MHEpUUH, AeMIdHUpOBaHHA M IKECTKOCTH
{/ vy
COOTBETCTBEHHO, a f;(f) ~— oGoOweHHBle CHiBl, ZeficTBylomme Ha (yHAAMEHT

(AMHAMMYECKHe TTOCTyNIaTebHbIE M BpaIlaTe/IbHbIE BO3/ACHCTBHSA, HODMATHBHbIE SHAYCHHS).
B.3 Hauano koopausar O' noMemaetcs B LIEHTP TSKECTH MOJOMBE GpyHAaMeHTa; oCh 2'

HampaBJsIeTCs] BEPTHKANBHO BBEPX; NOPM30HTAIBLHBIE OCH NIEXAT B IUIOCKOCTH IOJOUIBHI

¢yHIaMeHTa ¥ SBIAIOTCA €€ IMAaBHBIMH OCAMH. IIpu 3TOM MaTpuusl AeMI(UpOBaHMA H

ECTKOCTH JHArOHAJIBHEL Bg',- =0u Ki," =0mpui#j,(1<i<6;1<j<6).
B.4 HenyneBbie aquaroHalbHEIE 3IEMEHTH MATPHLBI IKECTKOCTH CACAYET ONPEICHATh 110
tdopmynam:

=Ky =K,; Kjy=K,; Kj =1?x,; Kis=Ky; K=K, (6.2)
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rie K, K, u K, seramcnmotes no dopmymam (11), (9) u (12), a I?q,, " I?x, - u3
COOTHOLIEHHI

Ex. =Coly - mghz;l?q,r =Cylyy —mghy, (®.3)

rae I v [,— MOMEHTHI HHEPLMH TTONOLIBEI OTHOCHTENBHO OCEH X' H )’ COOTBETCTBEHHO.

B.5 OnemeHTH MATpHIBI MHEPUMM NpPEACTABIMOT cofoM Maccy Beed yCTaHOBKHM
(dynnaMenTa ¢ 3achINKO} IpyHTa Ha €ro 00pe3ax M BEICTYNAX M MAIUMHEL), €€ CTaTHYECKHE
MOMEHTHl M €e MOMEHTH MWHEpIMH, KOTOpHIE CIEAYEeT ONpeaeisTh B CHCTEME
koopauHar O%'y'z'.

B.6 HeHyneBsle OMarOHalbHBIE OEMEHTHI MATpHIBl  JeMI(UPOBaHMS CIERyeT
OIpeAeNATH 1o (hopmyTam:

B, =2DJK;Mj; (1<i<6), (B.4)

tae Dy=Dy=§&, Dy=§&,, Dy=Ds=§&p, Ds= &; 3HAUCHUS OTHOCHTETLHOIO AeMIIPUPOBAHHsS
& &, Ep M &y ONpenenAOTCA B COOTBETCTBHH C yKasaHHsMH 6.1.5 - 6.1.6.

B.7 Ina cucremsl ypaBHeHuit (B.1) nmpH npoM3BONLHOM 3aBHCHMOCTH Harpy3kH OT
BPEMEHH ClEAyeT IPHUMEHATh WYHCIEHHBIE METOIBI pellleHus IuddepeHInanbHbIX
ypaBHEeHUiA. B yacTHHIX ciiyyasx NEpUOAMYECcKOH, MMITY/IbCHOM WM caydyaiHoH Harpysku, a
TaKxe MpPH HAIMYAM IUIOCKOCTH CHMMETPHH BO3MOMXHO TNPHMEHEHHE AHAJIHTHYECKHX
METOAOB.
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Hpunnoxenue B

(pexoMenyemoe)
Pacuer pyHaaMeHTOB MalIMH ¢ BPAWIAIOMMMHCH YACTAMM 10 AedopManusam

B.1 Pacuer ¢QyHAamMeHTOB MAalIMH C BpALIAIOMMMHUCA YacTAMH IT0 AedopMaruaM
cleyeT MpOM3BOAMTh Ha TOCTOAHHBIE HArpyskKH ¢ KOdQ(HUIMEHTOM HAAEKHOCTH MO
Harpyske yr=1,0. Harpyskn Moryr ompenensTbca 6e3 ydyeTa uXx mepepacnpeneleHus
BEPXHHM CTPOCHHEM (pyHIaMeHTa.

B.2Ilpn orpanmdeHud Jedopmanmii  HwkHel rumMThl  QyHaamMeHTa K Hei
IPEABABIAETCS TPEOOBaHHE TPEIMHOCTOHKOCTH: 00pa3oBaHHe TPELIUH B HIDKHEH IUTHTE NpPH
JeACTBHH MOCTOSHHBEIX H MOHTa)KHBIX Harpy30K He JOMyCKaeTcH.

B3 /na ¢yHnamenToB MammH, JAchOpMalMM KOTOPHIX OrpaHHYMBAIOTCH, HE
JIOTTyCKAaeTCA HCIOb30BaTh B KAUECTBE €CTECTBEHHBIX OCHOBAHMI ClIeyIOIHE IPYHTHL:

HIECKH PHIXITEIE;

MeNKHEe M ILUICBAThIE IIECKH, MOJBEPKEHHBIE B BOJOHACHILIEHHOM COCTOSHHH
cydpdosum;

TIMHUCTHIE TPYHTHI TEKYYHE;

HAacCEINHEIC H HAMBIBHBIE IPYHTHI ¢ MoAylieM Jedopmaimu mernee 10 MIla;

WIBL, TOpdbI ¥ 3aTOPHOBAHHEIE MPYHTSL.

B4 JIna  ¢bynnamenToB TypOoarperaroB, B TeX CiIydYasX, KOTAa HMEIOTCA
TEXHOJIOTHUECKHE OTpaHUYeHWs, BeNHYMHY JUIATENBHON RedopMmauuu HIXKHEH IUIHTH
¢yHmaMeHTa HA TIPYHTOBOM OCHOBaHMM (W3MCHEHHe DporHba 3a YeThIpexJIeTHHi
SKCIIyaTAHOHHBIA IepHoA) Af NOmyckaeTcs ONEHHBaTh Kak JOMIO K OT pacyeTHOM
BEJIMYMHBI [TOJIHOTO YNPYTOro nporuta f:

Af=«f. B.1)
BenuunHa koaddurmenHTa k npuHUIMaeTcs no Tabnune B.1.
Ta6nuua B.1
Hons nonxoit nedopmanmy,
Bun rpynra MpUXOAALIEHCS Ha
YETRIPEXJICTHUH NEPUOA K

[aneynnxoBsli (meGennCToI), rpaBHiiHENH (IPECBAHBIHN) IPYHTHI.
ITecku rpaBesHCTHIe, KPYITHBIE U CpEHEH KPYNHOCTH, IIOTHbIE 0
HE3aBHCHMO OT K03t ¢ UIINEeHTa BOIOHACHIIECHHS

ITecku rpaBe/McCTEIC, KDYNHBIE H CPENHEH KPYITHOCTH, CpeAHeH

rnoTHocTH. Ileckn Menkue NIoTHLIE, HE38BUCHMO OT KoaddHIMeHTa 0,1

BOJOHACHILICHHA

TTecku MesKHe cpeHEH NIOTHOCTH, HE3aBUCHMO OT K03 duIHeHTa

BOIOHACHILCHNSA. [IeCKH NMbUIeBaTHIE [TIOTHBIE H CPEIHEH IIOTHOCTH, 0,2

MaJIOBJIXKHBIC

INeckn neineBaTkie IVIOTHBIE U CPEAHEH IVIOTHOCTH, BIIAXKHBIE U 03

BOJIOHACHIICHHBIE ’

Henpocanoynsie 1 HeHabyXalolHe: CyNecH TBEPABIC, CYTTTHHKH H 0.4
s

FJIMHB] TBEPABIE H MOy TBEPALIE

HenpocanoyHsie ¥ HeHaGyXalomiue: CyTieCH TYFOMIaCTUIHBIE W
MSATKOIUIACTHYHBIE, CYTJIHHKU Y TJIMHBI TYTOIIACTHYHEIE, 0,5
MATKOITACTHYHEIE H TEKYYeILIACTHIHbIE
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3Havennsa kod3hOUIUEHTa K XapaKTEPHU3YIOT JOII0 NONHON AeopMativi QyHIaMeHTa U
OCHOBaHHA, KOTOpas MNpOABIAACTCA 33 MEPBHIN YETHIPEXJICTHHM IEPHOA OSKCIUTyaTalluH
MalIMHBEl ¢ MOMEHTA €€ ITyCKa MOCIe MOHTaXKa M JO NMepBOro KaMTadbHOrO peMoHTa. [l
KaXI0T0 NOCIeAyIONIEro eproa BeTHINHA COOTBETCTBYOMIEH neopMaLiy YMEHbIIASTCS,

Pacyernyio BenuuMHy IoiHOro nporu6a ¢yHmameHta f peKOMEHIyeTcs ONpeNeNiaTh
U3 pacyeTa COBMECTHOM AedopMaluy OCHOBAHUA H (yHIAMEHTa.

B.5 JlonyckaeTcs BBOXMTD B pacdeT TOJBKO HIKHIOIO IUIMTY M YYUTHIBATH BIIMSHHUE
KECTKOCTH BEPXHETO CTPOCHHA DPaMHOTO (YHIAMEHTa NyTeM YMCEHBIICHHSA pacyYeTHO#H
BEJIMYUHBI TOJHOTO Mporuba Ha 15 %.

Jins NpOTSHKEHHBIX (YHAAMEHTOB KONYCKAeTCA PACCUMTHIBATD M3THO HIDKHEH TUMTBI
no GanovHOM cxeMe B NPOJOJBHOM HANpPaBIeHWM, COBNAJAIOIEM C HANPABICHHEM OCH
MaIlHHEI, IPHHAMAs IITUTY aOCOTIOTHO XKECTKOMH B MONEPEYHOM HaIpaBIICHUH,

B.6 Ilpu pacuere nedopMaiyii )KeCTKOCTh HHXKHEH TUIMTH ONMPEREISIOT HCXOI H3 e
paboThl Ha H3rH6 Kak CIUIOMIHOTO OJHOPOAHOTO Telia 1o GopmyJe

B b ='YcrEbIred ’ (BZ)

Si

rae y, — KO3(QQHIMEHT, yYWTHIBAIONMH BIMAHHE KPAaTKOBPEMEHHOHR M UIMTEIBHOM
nonsyyecTd 6eToHa, NpHHUMAaeMslil paBHEIM 0,6;
E, — HavanbHbI{i MOAYJH YPYroCTH GETOHA TIPH CIKATHH H PACTKEHUY;

I

red

—~ MOMEHT HHEPLHMH IPUBEACHHOTO CCYCHMS TIMTHI OTHOCHTENIBHO €ro HEHTpa
TSDKECTH.

B.7 B ciyyasx orpaHudeHus aedopMaluii dyHzaMeHTa U NpU HANWYHH B OCHOBaAHWU
IIMHUCTBIX TPYHTOB C IOKasaTeneM Tekydyectu [;>0,5, a Take NECKOB MENKUX H
NMBLIEBATHIX BOJOHACHILEHHBIX NPH pacuere AedopManuii HiKHeH MIHTH (QyHIaMEHTa B
BENMYHHY PacyeTHOro MOXyJA AedopMaiyy PyHTOB OCHOBaHHS BBOJHUTCH KOd(HUHEHT
ycnoBuii  paGOTBI  IPYHTOB  OCHOBaHHMA Yy, = 0,7, YYHTHIBAIOIIMI  BO3MOXKHOCTH
BO3HHMKHOBCHHS ATHTE/IBHBIX AeopMaruii mpr AeiCTBAN JHHAMHYECKHX Harpy3oK.
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Hpanoxenne I'

(cnpaBouHoe)
Chucok 0603aa9eHui

Ko3dppuumneHTs! HAALIKHOCTH ¥ JHHAMHIHOCTH

Y — II0 HArpy3Ke;
Yc0 — YCOBHHi pabOoTHl, Y4YMTHIBAIOIUIME XapakTep JWHAMHYECKMX Harpy3ok H
OTBETCTBEHHOCTb MalllHH;
Y1 — YCTOBHIA paGOTEI IPYHTOB OCHOBaHHA;
Yep — yonoBuil paGoTEI CBAHHEIX QyHIaMEHTOB;
Yes — YCAOBHit paGOTEI MHOIONETHEMED3IIBIX TPYHTOB;
1 — IMHAMHYHOCTH;
W — MPONOPUHOHAIBHOCTH (TIPH OTIPEAENIEHUH IMHAMHYECKHX HATPY30K).

ITapamerps! Kosrebanuii

a — aMIUIATY da KojeGanuii GyHIaMenTa;
Gy — TIpefieNibHO AOMyCTUMASA AMILTUTY 2 KoyleGaHui;
s — aMILTATYAa KoeOaHuii rpyHTa;

@, Gy, g, Gy — COCTABIAIONIME AMIUIATY/ABl KONEOAHMH, COOTBETCTBEHHO BEPTHKANbHAS,

TOPH30HTAJIbHAS, BpallaTebHble OTHOCHUTENIBHO  TOPH3OHTANbHOM
¥ BEPTHKAIBLHOM OCeH;
@ — YIJI0Basg 49acTOTa BEIHYKACHHBIX KOJICGaHHﬁ;
n, — HAaCTOTa BpallleHus, 06/MHH;
V — CKOpOCTb NaAIOMMIHMX YacTeif;
€ — Koo GHILUMEHT BOCCTAHOBICHUS CKOPOCTH y/Iapa;
g — ycKopeHHe cBoGoHOro naneHud, g = 9,81 M/c’,

XapaKTepHCTHKH CHCTeMb! (PYHAAMEHT-TPYHT

C;, Cy, Cy, Cy — K02 UIMEHTEl YNIPYTOTO DPABHOMEPHOTO M HEPABHOMEPHOFO
CXKaTHA ¥ COBUTa COOTBETCTBEHHO;

K;, Ky, Ky, Ky — KO3QOUUMEHTE! KECTKOCTH JUIA  €CTECTBEHHBIX ~OCHOBaHMH
COOTBETCTBEHHO MpPH YNPYroM paBHOMEPHOM H HEPaBHOMEPHOM
C)KaTHU U CABHreE;

K reds Koored, Krreds Ky req — IPUBEACHHEIE  KOODOUILMEHTB! KECTKOCTH A4 CBAMHBIX
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(GyHIaMeHTOB COOTBETCTBEHHO HPH YIPYroM PaBHOMEPHOM H
HepaBHOMEPHOM CXKATHH U CIBHTE;

Az Axs Mgy Ay — YTIOBBIE  9aCTOTHI  COOTBETCTBEHHO IIDH  BEPTHKAIBHBIX,
TOPU3OHTANBHBIX, BpaLIaTeabHbIX OTHOCHTENBEHO
TOPHM3OHTaNbHOM M BEPTHKANBHOI ocelt GyHIaMeHTa;

A1,2 — raBHbIe COGCTBEHHBIE YACTOTH! KoyeOanuil byHaaMeHTa;
m — Macca ycTaHoBkH (GyHAaMeHTa ¢ MAlllMHOM ¥ rpyHTa Ha obpesax
¥ BBICTYNaX QyHIaMEHTa);
Myreq — TIPUBE/ICHHAA Macca CBaiHOro (yHIaMeHTa;
M, — Macca POCTBEPKa ¢ MAIIMHOM;
Mo — Macca MajalomuX JacTei;
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Oy, Oy — MOMEHT MHEPLHM MacChl YCTAHOBKM COOTBETCTBEHHO Ha
€CTECTBEHHOM OCHOBaHMHM M Ha CBalHOM OTHOCHTENBHO OCH,
npoxoasumei 4epes LEHTp TAKECTH YCTaHOBKH
HIEpHIEHAUKYIAPHO IIOCKOCTH KonebaHui;

040, Og0,es — MOMEHT MHEPUMH MAacChl YCTAHOBKM COOTBETCTBEHHO Ha
©CTECTBCHHOM OCHOBAHWM X Ha CBAlHOM OTHOCUTENBHO OCH,
TpoOXOAAIeH dYepe3 LEHTp TOKSCTH MOAOMBH  (yHAAMEHTa
NEPNEHANKYIAPHO TIOCKOCTH KonebaHuii;

6, — MOMEHT  WMHEpUMM  MA4CCHl  YCTAHOBKH  OTHOCHTENBHO
BEPTHKAIbHOM OCH, MpOXOIsIlel uepe3 LEHTP THKECTH
YCTaHOBKH;
&, &x, &gy Ey — OTHOCHTENBHOE  JEMINOHPOBAHHE  COOTBETCTBEHHO  IpH
BEPTHKAIBHBIX, FOPH3OHTAIbHBIX M BpamaTeNbHBIX KOneGaHHAX
OTHOCHTEJILHO FOPU3OHTANIBHO ¥ BEPTHKAIBHOM oceif.

XapaxTepHCTHKH MaTEPHA/IOB

R ~ pacueTHOE CONPOTHBIIEHUE IPYHTA OCHOBAHHUS;
Ro ~ TabnuuHoe 3HauEHHE PacyeTHOrO CONPOTHBIIEHUS TPYHTa OCHOBAHHS;
E - Moxyns nedopMaLny rpyHTa;
Cp — YAENBHOE YIIPYTroe COMPOTHRIEHHE Ha 60KOBOH NOBEPXHOCTH CBaif;
E, — moxyns ynpyrocts MaTepuana GpyHaameHTa;
E,, E, — MOnyib yIPYTOCTH, COOTBETCTBEHHO, IEPEBAHHON ¥ PE3UHOBOH NPOKIIANKY.

Harpy3kn

P — cpelHee CTaTHYECKOe AaBleHHE NoJ NOJOWBOH GpyHIaMeHTa;
Fu — HopMaTuBHOE 3HaueHWe NUHAMHYECKOM Harpy3KH;

Fg — pacdeTHOe 3HaYeHUE TMHAMHYECKON Harpy3Ky;

M — pacuetHOE 3HaYeHHE BO3MYHIAIOLIEr0 MOMEHTA,;

M, sc — HOPMaTHBHOE 3HaY€HHE MOMEHTA KOPOTKOI'O 3aMbIKaHH4;

G — Bec BpalmaoIUXcs YacTei;

G — Bec YCTaHOBKH;
Jz, Jo, Jy — HMITYJILC  COOTBETCTBEHHO BEPTHKANbHOW CHIBI M MOMEHTa OTHOCHTENBHO
rOPH3OHTAJILHOMN U BEPTHKAIBHOMN OCeif;
E, — sueprus ynapa;
Sy — CTieKTpanbHasi INIOTHOCTD CITyYaifiHO# Harpy3ku.
T'eoMeTpHYECKHE XaPAKTEPUCTHKHA

A ~ nnoians NoAOBL PpyHIAMEHTa;

Io, I, — MOMCHTBI HMHEpPLMH MONOWBH (YHNAMEHTAa, COOTBETCTBEHHO OTHOCHTENBHO
TODH30HTAILHOH  OCH, TMEPNCHIMKYIAPHOH  IUIOCKOCTH  KoiebGanmid, M
BEPTUKAJILHOM OCH, IPOXOAAIINX Yepe3 HEHTD THKECTH MOJOIIBH GyHIaMEHTa;

! — pnvna Gyumamenta; rinyGuHa NOrpy>KEHMs CBaM B IPYHT;
Iy — cBoBGopHas AnMHA cBau;
d — puameTp MM MEHBIIKI pasMep CTOPOHEI ITONIEPEYHOr0 CEYeHNs CBau;
% — TIEpUMETP IIOTIEPESYHOTO CEYEHHS CBaH;
h — BeIcOTa QyHnaMeHTa,;
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hy, hy — pacCTOSIHHS OT OGILEro LIEHTPA THKECTH YCTAHOBKH COOTBETCTBEHHO JO BEpXHEH
rpanu GYHZaMEHTa U 10 MOXOIIBLI GyHIaMeHTa,
¥ — paccTOAHHA Mex Iy GyHIAMEHTaMH, MEXIy CBasMH;
€ — DKCLEHTPHCHUTET NPHIIOKEHUsS HArPY3KH.
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