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1 O6nacTb NnpMMeHeHuns

1.1 HacTtoswue HOpMbI pacnpoCcTPaHSATCA Ha NPOEKTUpoBaHNE OyHAAMEHTOB MaLUUH
C OVMHaMWYeCKMMW Harpy3kamu, B TOM u4ucre yHOaMEHTOB: MalWH C BpaLlaloWMMUCS
Yactamu (Bkrnoyasa TypbomawmHbl MowHocTblo o 100 MBT), mawuvH € KpUBOLLMMNHO-
WAaTYHHbIMU MeXaHU3MaMu, Ky3HEYHbIX MOSIOTOB, (POPMOBOYHbLIX MaLUMH ONS JIMTENHOro
Npoun3BOACTBa, (OPMOBOYHBLIX MaLUMH Ans  npou3sBoAcTBa CcOOpPHOro >xkenes3obeToHa,
KonpoBoro obopyaoBaHusi GOMHbLIX NNOWanoK, ApPOOWMNBHOro, NPOKaTHOro, MPEeCcCOBOro
obopyaoBaHUs, MeNbHUYHBLIX YCTAHOBOK, METanNopexyLnux CTaHKOB 1 BpaLlaloLwmnx nevemn.

NMpumeyaHue - [lanee Hapsagy ¢ TepMUHOM "(PyHOAMEHTbI MaLUMH C AMHAMUYECKUMMU
Harpyskammn" Ucrnonb3ytTcs TEPMUHBLI "yHAaMEHTbl MawnH" 1 "pyHaameHTb!".

1.2 Hacrtosiwume HOpMbl He pacnpoCTpPaHsATCA Ha MpoeKkTUpoBaHue yHOAAMEHTOB
MaLUMH B panoHax CO CMOXHbIMU UHXEHEPHO-reonormyeckumMm ycrioBusMm, B CEMCMUYECKNX
panoHax, Ha noapabaTbiBaeMblX TEpPpPUTOPUSX, Ha NPeanpUsTUAX C CUCTEMaTUYECKUM
BO34eNCTBMEM MNOBbILWEHHbIX (6onee 50°C) TexHONOrM4Yecknx TemnepaTtyp, arpeCcCuBHbIX cpes
N B Apyrnx ocobbix yCroBusX.

2 HopmaTuBHbIe CCbINKU

B HacToslumMx HopMmax NpUBEAEHbI CCbINKN Ha criefyolme HOpMaTUBHbIE JOKYMEHTDI:

FOCT P 54257-2010 HapgexXHOCTb CTPOUTEMbHbIX KOHCTPYKUWA WM OCHOBaHWUWN.
OcHoBHble nonoxeHnsa n TpeboBaHms

MOCT 12.1.012-2004 CCET. BubpaumoHHasa 6e3onacHocTb. O6wue TpeboBaHms

FOCT 263-75 PeanHa. MeTtoa onpefenenunsa tsepgoctu no Wopy A

FOCT 2695-83* lNunomartepuansl NMMCTBEHHbLIX NOpo4. TexXHU4Yeckne ycriosus



FOCT 8486-86* NunomaTepunanbl XBOWHbIX NOPOA. TEXHUYECKME YCITOBUS

FOCT 25100-95 NpyHTLI. Knaccudukaums

CI 16.13330.2011 "CHul1 11-23-81* CTanbHble KOHCTPYKLMN"

CI120.13330.2011 "CHwul1 2.01.07-85* Harpy3ku n Bo3gencremsa”

CI 22.13330.2011 "CHwuI1 2.02.01-83* OcHoBaHWs 34aHU U COOPYKEHNR"

CI124.13330.2011 "CHul1 2.02.03-85* CeawHble doyHAaMEHTbI"

CI 25.13330.2012 "CHwuI1 2.02.04-88 OcHoBaHus 1 pyHAAMEHTbI Ha BEYHOMEP3IbIX
rpyHTax"

CIn 28.13330.2012 "CHwuIl 2.03.11-85 3awmTta CTPOUTENbHBLIX KOHCTPYKUMA OT
Koppo3nn"

CI143.13330.2012 "CHwul1 2.09.03-85 CoopyxeHunsi NPOMBbILLSIEHHbIX NpeanpusaTuin”

CIl 47.13330.2010 "CHul1 11-02-96 WHXeHepHble u3biCKaHUA AN CTPOUTENbCTBA.
OcHoBHble NonoxeHnsa"

CIM 63.13330.2012 "CHull 52-01-2003 BeToHHble U Xene3obeTOHHblIe KOHCTPYKUUW.
OcHoBHble NonoxeHnsa"

3 TepMuHbI 1 onpepneneHus
TepMuHbl 1 onpeaeneHnsa NpuBeaeHbl B NPUOXEHUN A.
4 ObwuMe NonoxeHus

4.1 Hactoswmin cBOL, NpaBuil OCHOBaH Ha MPUBELEHHbIX HWXKe OOMNyLEHNAX W
npegycMmaTpusaeT, YToO:
NcXogHble AaHHble AN NPOEKTUPOBaHUSA AOIMKHbI COOMpaTbhca B He06XxoauMom obbeme,

perncTpmpoBaTbCs 7 NHTEpNpeTMpoBaTbCS cneymanucTamm, obnagatowmmmn
COOTBETCTBYHOLLEN KBanndukaumemn n onbiTom;
NPOEKTUpOBaHME JOJTKHO BbIMONHATLCS cneymanucTtamMm, UMELWNMUN

COOTBETCTBYOLLME KBanMMUKaLMIO U ONbIT;

AOMKHbl OblTb OGecnedeHbl KoopauHaUMsS W CBSA3b MeXAy chneuuanuctamm no
NH)XEHEPHbIM U3bICKaHUSIM, NPOEKTUPOBAHUIO, CTPOUTENBLCTBY Y MALLMHOCTPOEHMIO;

AomkeH OblTb obecrneyeH COOTBETCTBYIOLMIA KOHTPOIMb KayecTBa Npu Npou3BOACTBE
CTPOUTENbHbIX U3AENWIA U BbINONMHEHMM paboT Ha CTPOUTENbHON NIOLLAAKE;

CTpouTenbHble paboTbl, YCTaHOBKA U Hamnagka o60pyAOBaHUS OOMMKHbI BbIMOMHATHCS
KBanuMuuMpoBaHHbIM U OMbITHBIM MNEpcoHanoM, CrnocobHbIM obecneunTs TpeboBaHWUs
CTaHAapTOB N TEXHUYECKMX YCMNOBUIA;

ncnonb3yemMble MaTepuanbl U U30enust OMKHbI YAOBNEeTBOPATh TpeboBaHNSAM NpoekTa
N TEXHUYECKUX YCIOBWUIA;

TeXHu4eckoe obcnyxupaHume yHOAaMEHTOB MalUMH C OUHAMUYECKUMU Harpyskamu u
CBSI3aHHbIX C HUMUW UHXKEHEPHbIX CUCTEM M MaLUUH JOIMKHO obecneunBaTb X 6e30MacHOCTb U
paboyee COCTOsIHME Ha BECb CPOK 3KCMyaTauuu;

byHAaMEHTbl MallUVH C AMHAMWYECKMMU Harpyskamu OOMKHbl UCMONb30BaTbCs MO UX
Ha3Ha4YeHWIO B COOTBETCTBUMN C NPOEKTOM.

4.2 dyHaaMeHTbl MallVH C AMHAMUYECKMMU Harpy3kamm AOorKHbI MPOeKTMpoBaTbCs Ha
OCHOBE U1 C Y4ETOM:

a) pe3ynbTaToB MHXEHEPHbIX N3bICKaHUI AN CTPOUTENBLCTBA;

6) OaHHbIX, XapaKTepusylLMX Has3HaAYeHWe, KOHCTPYKTUBHbIE W TEXHOMOrMYeckme
0COBGEHHOCTM MaLUWH C AMHaMUYECKUMW Harpy3kaMu, a Takke YCrnoBus UX aKcnnyaTauum;



B) Harpys3ok, 4eNCTBYOLWMX Ha PYHAAMEHTbI MaLLVH;

I) OKpyXatoLlen 3aCTPONKN N BIIUSIHUSA HA Hee BHOBb CTPOALLINXCS U PEKOHCTPYMPYEMbIX
dyHOAMEHTOB MalUWH;

A) 9KONOrMYecknx U CaHUTapHO-3NMAEMNONOrMYECKUX TpeboBaHu.

4.3 lNpn npoekTpoBaHUM pyHOaMEHTOB MaLLMH C AUHAMUYECKUMU Harpy3kamMum SOSTKHbI
OblTb NpeaycMOTpeHbl pelleHns, obecnedmBarowme HaAEXHOCTb, [OOSITOBEYHOCTb MU
9KOHOMWYHOCTb Ha BCEX CTaausx CTpouTenbCTBa W 3KchfyaTauun 3Tmx yHAaMeHTOB.
Heobxoaumo npoBOAUTE TEXHUKO-3KOHOMUYECKOE CpaBHEHWE BO3MOXHbIX BapuvaHTOB
NMPOEKTHbIX pelleHnn aAna Bblbopa Hambonee 9KOHOMMYHOIO W HaAEXHOro MNPOEKTHOro
peweHus, obecneynBarowero Hambonee nMOMHOE MWCMNOMb30BaHWE MPOYHOCTHBLIX U
AeopMaUNOHHbBIX XapaKTEPUCTUK FTPYHTOB N (PU3UKO-MEXaHUYECKMX CBOWCTB MaTepuaros
dyHOAMEHTOB U OPYrMX KOHCTPYKLINA.

Mpn paspaboTke nNpoOeKToB npom3BoacTBa paboT M opraHuMsaumMmM CTpOMTEnbCTBa
AOJTDKHbI BbINONHATLCA TpeboBaHMA nNo obecrneyvyeHuo HaZEeXHOCTUM KOHCTPYKUWA Ha Bcex
CTaausix Nx BO3BeLEHMS.

4.4 PaboTbl NO MNPOEKTUPOBAHWUIO crieayeT BEeCTM B COOTBETCTBUM C TEXHUYECKUM
3afilaHMeM Ha NpoeKkTUpoBaHne U HeoHBXoAMMbIMU UCXOAHBIMU AaHHbIMK (CM. 4.2 1 noapasaen
5.1).

4.5 Tpn nNpoekTMpoBaHMN crieqyeT yunTbiBaTb YPOBEHb OTBETCTBEHHOCTU 34aHUN U
COOPY>XEHUN.

4.6 WHXeHepHble U3bICKaHMSA [ONA CTPOUTENbCTBA [LOOSMDKHblI  NPOBOOUTBLCA B
cootBetctBuM ¢ CI1 47.13330, [1], [2], [3], cTaHgapTamu u OpYrMMW HOPMATUBHbLIMU
AOKYMEHTaMM MO MHXEHEPHbIM U3bICKaHUAM U UCCNeaoBaHUsM IPYHTOB AN CTPOUTENLCTBA, a
Takke TpeboBaHnamu 4.7 n nogpasgena 5.1.

HanmeHoBaHMe rpyHTOB OCHOBaHUMA B OTYETHOW [JOKYMEHTauMm no pesyrbTatam
NHXXEHEPHbIX U3bICKaHUM U B NPOEKTHOW AOKyMeHTauuu cneayetT npuHumats no FOCT 25100.

4.7 Pe3ynbTaTbl MHXEHEPHbIX U3bICKaHWUI OOMMKHbI COAEpPXKaTb AaHHble, Heobxoanmble
AN BbIOOpa KOHCTPYKTUBHbIX peLlleHnn (pyHOaMeHTOB MalUMH C AUHAMUYECKUMU Harpy3kamm
N NpoOBEeAEHUsI UX pacveToB NO MnpedefibHbiIM COCTOSHUAM C Y4ETOM MPOrHo3a BO3MOXHbIX
N3MeHeHW (B NpoLiecce CTPOUTENbCTBA M AKCMyaTaunmn) MHXEHEPHO-reonorM4eckmx yCcrioBum
nnowagkm CcTpouTenbCcTBa WU CBOWCTB FPYHTOB, a Takke Buaa M obbema MHXEHEPHbIX
MepONPUATUIA, HEOBXOOUMBIX A9 €€ OCBOEHMUS.

MpoekTnpoBaHme 6e3 COOTBETCTBYIOLUMX Pe3YNbTaTOB WMHXEHEPHbIX WU3bICKaHUN WUNn
npu X HeJOCTaTOYHOCTU He JOoMyCKaeTCA.

MpumeyaHne - B HeobxoguMmbix cnydaax WHXEHeEpHble W3bICKaHWUs cregyeT
npegycMmaTpuBaTb He TONbKO AN BHOBb CTPOALLUMXCS UM PEKOHCTPYUPYEMbIX (PyHAAMEHTOB
MaLLUVH, HO N ON1S OKpYXatloLen 3aCTPonKK, nonagaroLlen B 30HY UX BNUAHUS.

4.8 T[lpn BO3BegeHMM HOBOrO OObeKkTa WM  PEKOHCTPYKUUKM  CYLLECTBYIOLLEro
HeoBX0AMMO BbINOMHATL NPOrHO3 pPacrnpoCTpaHeHUs KonebaHu B rpyHTE OT PyHAAMEHTOB
MaLUMH C Lenbio NpeaoTBpaLleHns HegonycTMMbIX KonebaHuin 3aaHnii 1 COOPY>KEHUN.

4.9 Tlpy nNNaHUPOBaAHUM U TMPOBEAEHUN T[EOTEXHUYECKOTO MOHUTOPUHIa BHOBb
BO3BOAMMbIX WNN PEKOHCTPYMpyeMbIX (YHAAMEHTOB MalUMH HeobXxoouMMO  y4uuTbiBaTb
0COBEHHOCTN MOHUTOPUHIA (PyHOAMEHTOB MaLLMH.

[Mporpamma MOHUTOPUHra yHOAMEHTOB MalUWH [O0SDKHA BKOYaTh U3MepeHue
KonedbaHnn MawuH 1 ux pyHAamMeHTOB, a B HEOOXOOMMBIX Cyyasix - rpyHTa U OKpyXaroLmx
30aHMA N COOpPYXeHUN. MN3amepeHua OomkHbl obecneymBaTb BO3MOXHOCTb MPOBEPKUM BCEX
TpeboBaHU 3aaHns Ha NPOEKTUPOBaHME K KorebaHuaMm, BknYvas TpeboBaHusa cTaHOapToB
Ge3onacHOCTM Tpyda B YacTu SONYCTUMbIX YPOBHEN BMOpaumi n TpeboBaHus Kk obecneyeHmto
HopManbHOW paboTbl MalLVH, 06opyaoBaHNA 1N NPUOBOPOB, PACNONOXEHHbBIX HA PyHAAMEHTE



Unm BGNM3N HEro, KOHCTPYKLMIA U OCHOBAHWI 30aHUI U COOPYXEHUI. B nporpamme namepeHms
konebaHnn Heob6xoaMMo yKasbiBaTb:

nepuoanYHOCTb M3MepeHur (O4HOKpaTHO, MOCMne TeKywero pemMoHTa MalluHbl C
ANHAMUYECKMMWN Harpy3kamun n 1.4.);

KOHTpOnMpyemble napameTpbl KonebaHnn dyHOaMeHTOB MaLLVH, FPYHTa U OKPYXXatoLLmX
3aHUN N COOPYXXEHUN N UX pacyHeTHbIe 3HAYEeHUS;

Tpebyemylo TOYHOCTb U MPUMEHSEMYIO METOLMKY U3MEPEHWUI;

CXeMbl YCTaHOBKW AaTYMKOB.

Mpn obHapyXeHUn HapyLLeHnst TpeboBaHMin MO OrpaHNYEHN0 KonedaHu AOMKHO BbITb
npoBeaeHo AetanbHoe obcnefoBaHne C BbiIABNEHWEM NPUYMH 1 pa3paboTkon pekomeHaaumm
N0 PEMOHTY MalWWH C AWNHAMUYECKMMW Harpyskamu, YCUINEHUIO UX PyHOAMEHTOB UMK
paspaboTkon gpyrmx wmeponpuatui. [Npu  HeobxogumocTn cnepyet npegycmaTpuBaTth
obcnepoBaHne konebaHum Npy NX MCKYCCTBEHHOM BO30YXXKOEHUN.

4.10 Tlpn Hay4YHO-TEXHMYECKOM COMPOBOXAEHUN CTpouTenbCTBa OOBLEKTOB, rae
3anpoeKkTMpoBaHbl PyHAAMEHTbl MaWWH C AMHAMWYECKUMWU Harpy3kamu, Heobxoammo
BKMNtOYaTh B COCTaB paboT NoO Hay4yHO-TEXHUYECKOMY COMPOBOXAEHUIO pa3gen "®yHaameHTbl
MalUWH C JMHAMUYECKUMWN Harpy3skammn".

4.11 lNpun reoTexXHNYECKOMN IKCNepTU3e ANd 00bEKTOB, rAe NPOEeKTUPYTCA (PyHOAMEHTHI
MalWH C OAMHaMUYECKUMU Harpyskamu, Heobxoaumo npeaycmaTpuBaTb COOTBETCTBYHOLLMI
aHanum3 nporpamMmmMbl U pes3ynbTaToB MHXEHEPHbIX U3bICKaHUW, NPOEKTHOW OOKYMEeHTauuu Ha
BHOBb BO3BOAMMbIE (PEKOHCTpyupyemble) yHOAMEHTbl MalMH C  OUHAMUYECKUMMU
Harpyskamu.

4.12 Hay4HO-TEXHUYECKOE COMPOBOXOEHWE U FeoTeXHUYecKad SKcnepTmsa npoekTa
AOJTDKHbI  OCYLLEeCTBNATLCA crneumnanm3mpoBaHHbIMU OpraHu3aumMsMn, UMeKLWnMM B CBOEM
cocTaBe cneumanncToB, obnagaroLmnx CoOOTBETCTBYOLWNMU KBaNnUduUKaumen n onbIToMm.

4.13 3ameHa npenyCMOTPEHHbIX MPOEKTOM MaTepuanoB, U3Oennin N KOHCTPYKLUIA
AonycKaeTcs TONbKO MO COrnacoBaHMIO C NPOEKTHOW opraHn3aumnen u 3aka3vymKkoMm.

5 lNpoekTupoBaHue ¢hyHaaMeHTOB MaLLUWUH

5.1 UcxogHble faHHbIe ANnsi NPOEKTUPOBaHUA (hyHAaAMEeHTOB

B coctaB wuCXOAHbIX [aHHbIX ANA  NPOEKTUPOBaHUA QYHOAMEHTOB MalUMH C
ANHaAMNYECKMMU Harpy3kamMmu OOSTKHbI BXOOUTb:

TeXHMYEeckas XapakTepucTvka MaluHbl (HauMeHOBaHWe, Tum, 4ucno obopoToB B
MUHYTY, MOLLHOCTb, 0OLiasi Macca U macca ABWXKYLLUMXCS 4YacTen, KMHemMaTuyeckasi cxema
06opyaoBaHUS C NPUBSA3KON OBUXKYLLMXCHA MACC, CKOPOCTb yAapSAOLLMX YacTen u T.M.);

AaHHble O 3HA4YEeHUSAX, MecTax NPUMOXKEHUS U HanpaBfieHUsIX OENCTBUS CTaTUYECKUX
Harpysok, a Takke 06 amnnuTygax, yactoTtax, basax, 3aKkoHe N3MEHEHNSI BO BPEMEHN, MeCTax
NPUIOXEHNA N HarnpasneHnax OeNCTBUS ANHAMUYECKUX Harpy3oK B peXumMe HOpMasibHOM
aKcnnyatauum, a Takke B aBapUWHbIX peXxumax, B TOM YUCre Harpy3ok, OeWCTBYIOLUX Ha
dyHOaMeHTHble 60NThbl; pasMepbl MNMOWAAOK nepedadn Harpy3ok; CBEAEHUS O Hanmyuu
3aBOACKON BUBPOU3ONALNN Y MALLMH C yKasaHMeEM OUHAMUYECKUX Harpy3ok, nepeaaBaeMbixX
Ha oyHAAMEHTbI C y4eTOM 3TOM BUOPOU30NALMM;

AaHHble O npefernbHbIX 3HayYeHuaxX gedopmMauuin OyHOAMEHTOB M UX OCHOBaHUM
(ocagka, kpeH, npornbd dyHaameHTa U ero anNeMeHToB, aMnnNnTyga, CKOpOCTb UMK YCKOpPeHue
konebaHnn wn [Op.), ecnu Takne OrpaHMYeHns BbI3bIBAOTCS YCMOBUAMMU TEXHONOIMMM
npousBoAcTBa, paboTbl MalMHbI UM PSAOM  PacronOXEHHOro  BbICOKOTOYHOIMO U



YyBCTBUTENBHOMO K BMbBpaumsam obopynoBaHus; TpeboBaHMA MO OrpaHUYeHUo B3auUMHbIX
AedopmMauunmn oTaenbHbIX YacTen MaLlUHbI;

AaHHble 06 YyCcnoBusIX pasMmelleHus MalwunHbl (obopyaoBaHusa) Ha dyHOAaMeHTax:
oTAenbHble PyHAAMEHTbI NOA KaxAayl MalluHy (arperaTt) unu rpynnoBasi UX yCTaHOBKa Ha
obwemM dyHOaMeHTe; [aHHble O XapaKTepuCTUKax OMOpPHbIX NAUT (pam) arperMpoBaHHOro
o6opyaoBaHus, faHHbIE O TUME UX COeQUHEHNSA C PYHOAMEHTOM;

YepTexun rabaputoB oyHAaMeHTa B Npeaenax pacnosioXXeHUsi MalluHbI, 3NeMEHTOB ee
KpenneHusi, a TakkKe BCNoMoratenbHoro obopyaoBaHWst U KOMMYHUKAUWMA C YKa3aHUEM
pacnosioXeHns U pasMepoB BbIEMOK, KaHaroB M OTBEpPCTUW, pa3MepoB MNOAMMBKM WU np.,
YepTeXxn pacnosnoxeHns gyHA4aMeHTHbIx OONTOB C ykasaHMeM WX Tuna W AauvameTpa,
3aknagHbix getanen, obopToBOK U T.M.;

AaHHble O nNpPUBA3KE MNPOEKTUPYEMOro dyHAAMEHTa K KOHCTPYKUMAM 34aHus
(coopyxeHus1), B 4acTHOCTWU, K €ero dyHgameHTam, faHHble 06 OCOBEHHOCTSX 34aHus
(coopyxeHus1), B TOM 4ucrie O BUAE U PacnosioXeHUn umetoerocss B Hem obopyaoBaHns u
KOMMYHUKaLIA;

AaHHble 06 MHXEeHEePHO-reonorm4ecknx yCrioBusix ydacTka CTpOUTENbCTBA U (PU3UKO-
MeXaHUYeCKUX CBONCTBAX IPYHTOB OCHOBAHUS Ha rMyBuHY CXMMaeMon TOMLWmM, onpegensemMmon
B cooTBeTCTBUM C TpeboBaHnammu CI122.13330; gaHHbIE O XapaKTepucTMkax BUOpononayyectum
TPYHTOB B Cryyasix orpaHudeHus pgedopmaumn QyHOaMeHTa; [aHHble O CKOPOCTAX
NPOAOSNbHBIX M NOMEPEYHbIX YNPYrMX BOJSH; AaHHble O KO3(hULMEHTAX XKECTKOCTU FPYHTOB
OCHOBaHWI N HecyLlen cnocoBHOCTM cBan NpU CTaTUYECKUX U AUHAMNYECKUX Harpyskax;

crneunarnbHble TpeboBaHus K 3awmTe oyHOaMeHTa U ero NPUSIMKOB OT MOA3EMHbIX BOA,
BO3ENCTBUS arpeCcCuBHbIX Cpea U NPOMBbILLNIEHHbLIX CTOKOB, TeMnepaTypHbIX BO3AENCTBUN;

AaHHble 06 MCNoSb30BaHUM MaLIWH BO BpeMeHun ans (oyHOaMEHTOB, CTPOSILLMXCA Ha
MHOrofieTHeMep3nblX rpyHTax.

Kpome nepeuvncrneHHbiX Bbille AaHHbIX, B COOTBETCTBYHOLMX pasgenax npuseneHbl
AONONHUTENbHbIE UCXOOHblE [aHHble ANA NPOEKTMPOBaAHWS, BbiTeKalowme u3 crneumdukn
KaXkgoro Bvaa MaLluH.

5.2 O6wme TpeboOBaHMA K NPOEKTUPOBaHUIO (PyHAAMEHTOB

5.2.1 ®yHOaMeHTbl MaWWH C OMHAMUYECKMMWU Harpy3kamy AOSDKHbl YOOBNETBOPSATb
TpeboBaHNAM pacyeTa No NPOYHOCTM M MO NPUrOQHOCTU K HOPMAarbHOM 3KCnnyaTtauuu, a ans
yHOAMEHTOB C pPacrofioXXEHHbIMWU Ha HUX paboyMmnm mecTamu - Takke TpeboBaHMsM
cTaHgapToB 6Ge30nacHOCTM TpyAda B YacTu JONYCTUMbIX YPOBHEN BUOpaLUm.

KonebaHua dyHOaMeHTOB He [OOSfKHbl  OKasblBaTb BPEAHOr0  BUSIHMA  Ha
TEXHOSOrM4Yeckme npoueccol, obopyaoBaHne n nNpubopbl, pacrnofnoXeHHble Ha dyHOAMEHTe
UIn BHE €ro, a Takke Ha Haxoadwmecs BOAN3N KOHCTPYKLUKN 30aHUIA N COOPYXKEHUMN.

Mpn npoekTnpoBaHMM OyHOAAMEHTOB MALUMH C OMHAMUYECKMMW Harpyskamm crnegyet
yunTbiBaTb TpebosaHus CI122.13330, CI1 24.13330, CI163.13330, CI 16.13330 n np.

5.2.2 ®yHgamMeHTbl MalMH C ANHAMUYECKUMWN Harpy3kamm MoryT 6biTb 6ETOHHBIMUY UK
Kene3obeToOHHbIMW ~ MOHOSIUTHbIMWU,  COOPHO-MOHOMUTHBIMW U COOpPHbIMKM, a  npu
COOTBETCTBYHOLLEM OOOCHOBAHUWN - METANITUYECKUMUN.

MoHONUTHbIE (pyHOAMEHTblI criegyeT MpoekTMpoBaTb NOA4 BCe BuUAbl MaWWH C
ANHAMNYECKMMM Harpy3kamu, a COOpHO-MOHONMUTHbIE U COOPHbIE, Kak NPaBumo, - No4 MaLUVHbI
nepuoanyeckoro penctema (C BpalLaloWMMUCA YacTsMKU, C  KPUBOLUMMHO-LUATYHHbIMMU
MexaHu3Mamu un ap.).

5.2.3 Knacc 6eToHa no Npo4YHOCTU Ha cXXaTue ANt MOHOMUTHBIX U1 COOPHO-MOHOMUTHbIX
dyHOaMeHTOB [JormkeH ObiTb He Hwke B12,5, a gna cbopHbix - He Hwke B15. [Onsa



HeapMMPOBaHHbIX (PyHOAMEHTOB CTaHKOB OOMNycKaeTcs npumMeHsTb 6eToH knacca B7,5. B
crnyyae OOHOBPEMEHHOro BO3OENCTBUA Ha QyHOAAMEHT OUHaMWUYECKOW Harpyskm u
NOBbILLUEHHbIX TEXHOMOMMYeCKMnX TeMnepaTtyp knacc 6etoHa JomkeH ObiTb He Huxke B15.

5.2.4 ®yHpameHTbl MallWH [ONyCKaeTCsl NPOEKTUpPOBaTb OTAEMbHbIMU NOA KaXAayto
MaLLUKHy (arperaT) unm obLwmmMmn nog HECKONbKO MaLUWH (arperaTos).

dyHOamMeHTbl MalUWMH, Kak npaBuno, OOMKHbl OblTb OTAENeHbl CKBO3HbIM LUBOM OT
CMEXHbIX (PyHOAMEHTOB 3[aHUS, COOPYXeHUs 1 000pyaoBaHuMs, a Takke OT nona.

MpumeyvaHue - CoeanHeHne yHOAAMEHTOB MalUMH C PyHAAMEHTaAMW 30aHUSA UK
ONUPaHMe Ha HUX KOHCTPYKUMW 30aHWA OONyCcKaeTCs B OTAENbHbIX CryyasX, yKasaHHbIX B
OTAEenNbHbIX COOTBETCTBYHOLUX pasgenax.

5.2.5 C uenblo ymeHblleHNa BuOpauuMi OyHOAAMEHTOB MalUMH C OMHAMUYECKUMU
Harpy3kamm n oKpyxatoLen 3acTporku Npu cooTBeTcTByOWEM 060CHOBaHUM peKOMeHayeTCs
npegycMmatpusatb Bubpomsonaumio  pyHOamMeHToB. BbIOOp KOHCTPYKTUBHBIX —peLleHUn
BMGponsonaunn yH4aMeHTOB N ee pacyeT B HACTOSALWMX NpaBuiax He paccMaTpuBaloTCS.
Mpn cHWxeHn Bubpomsonaumen ypoBHs BuMOpauuu noaowwBbl pyHAamMeHTa A0 (POHOBbLIX
3Ha4YeHU OCHOBaHME PacCYUTLIBAETCA Ha AENCTBMNE TONBbKO CTAaTUYECKUX Harpy3oK.

5.2.6 YctpouctBO QyHOAAMEHTOB MaAWWH C OMHAMUYECKMMW Harpyskamu, 3a
ncknoveHnem yHgaMmeHToB TypboarperatoB MOLWHOCTLIO 25 Thic. KBT n 6onee, gonyckaeTcs
Ha HacbIMHbIX TFPYHTaX, €Cnv Takne TrPYHTbl He coaepXaT OpraHU4Yeckux npumMecen,
BbI3bIBAIOLLMX HEpaBHOMEpPHbIE OCafKku rpyHTa npu cxatun. [pu 9TOM OCHOBaHue U3
HaCbIMHbIX FPYHTOB AOSMKHO ObITb YNNOTHEHO (TSHXXKeNnbIMU TpamboBkaMn, BUOpMpoBaHMEM Unu
apyrumm cnocobamm) B cooTBeTCTBMM € TpebosaHmsamn CI122.13330.

NMpumeyaHue - dPyHOaMeHTbl MaWWH HEUMMYIbCHOMO (HeygapHoro) AencTBus C
asuratenaMmm  MowHocTbio MeHee 500 kBT co cpegHum gaBneHuem nod noAoLBOW
dyHOaMeHTa OT pacyeTHbIX cTaTudeckux Harpy3ok*(1) meHee 70 kllNa gonyckaeTca BO3BOAUTb
Ha HacbIMHbIX FPyHTax 6e3 NCKYCCTBEHHOrO YNIIOTHEHUSA, €CNN BO3pacT HACbINN U3 NecYaHbIX
rPYHTOB HE MeHee ABYX NeT N U3 MMUHUCTbIX TPYHTOB HE MeHee NATU neT.

5.2.7 Tpu npoekTupoBaHuM YHOAMEHTOB MaLUMH Ha €CTeCTBEHHOM OCHOBaHWUU
cnegyet CTPEMUTBCA K COBMELLEHMIO Ha OOHOM BEPTUKANM LEHTpa TSHKECTM nnowiagm
nogowsbl PyHAAMEHTa U NIMHUM OENCTBUSA PaBHOLENCTBYHOLLEN CTaTUYECKNX Harpy30K OT Beca
MaluHbl, yHOAMEHTa U rpyHTa Ha obpes3ax u BbICTynax dyHAamMeHTa, a Ans CBaWHbIX
PyHOAMEHTOB - LEHTpa TSXKECTUM nfaHa cBal W NMHUW OEeUCTBUST paBHOLEUCTBYHOLLEN
CTaTUYECKNX Harpy3ok OT Beca MallnHbl 1 pocTBepKa. [1py 3TOM 3KCLUEHTPUCUTET, Kak NpaBusio,
He OO0SKEH NpeBbIWaTh (32 UCKMOYEHNEM CIy4aeB, OFOBOPEHHbIX B OTAENbHbIX pasaenax) onga

<
FPYHTOB C Tabnn4HbIM 3Ha4YEHNEM pac4eTHOro conpoTmnBIiEHUA RO_ 150

o R>150

klMa 3%, a ons rpyHTOB
klMa, a Takke cBalHbIX PyHOAMEHTOB M3 BUCAYMX cBal - 5% pasmepa CTOPOHbI

nogowsbl (byHOaMeHTa, B HanpaBfieHMM KOTOPOW CMELUEH LIEHTP TSXKECTU. 3HadeHue Ro
cnegyet onpegensate No  TabnuuHbim  gaHHbiM - CIM 22.13330; gns  dyHOamMeHToB
TypboarperatoB 9SKCLUEHTPUCUTET He [JOofmkeH npeBbiwate 3% yKasaHHOro pasmepa

HEe3aBUCMMO OT 3HA4YEeHUS Ro | [na OCHOBaHWI, CNOXEHHbIX CKanbHbIMK FPYHTaMK, a Takke
CBaWHbIX PyHOAMEHTOB U3 CBaN-CTOEK 3HAaYEHNe IKCLLEHTPUCUTETA HE HOPMUPYETCS.

Mpy HapyLleHNn OrpaHNYEHNN Ha SKCLEHTPUCUTET CrieayeT paccumTbiBaTb konebaHus
MaCCUBHbIX U CTEHYaTbIX PYHAAMEHTOB B COOTBETCTBMM C yKasaHUsMn npunoxennsa b. MNpwu
3TOM BENUYMHA KPaeBOro [AaBMNEHWUS MpU BHELEHTPEHHOM 3arpyXeHun dyHaameHTa He
AOJTKHA NpeBbIaTh 3HaYeHus1, onpeaensemMoro npason Yyactbto oopmyrbl (1), bonee yem Ha
25%.



5.2.8 dyHOamMeHTbl MalLVH C ANHAMUYECKMMWN Harpy3kamm criegyeT NpoeKkTUpoBaTh:

MaccuBHbIMW B BuAe 6noka unu nnmtbl ¢ HEOBXOANUMBbIMK NMPUsSIMKaMK, Konoguamm u
OTBEPCTUAMU NS pasMeLleHns 4YacTerl MalluHbl, BcromMoratenbHoro obopyaoBaHus,
KOMMYHUKaLWA N T.4.;

CTeHYaTbIMW, COCTOAWMMU U3 HWKHEN yHOAMEHTHOW nnuTbl (MNK  pocTBepka),
CUCTEMbI CTEH N BEPXHEN MANTbI (MNK pambl), HA KOTOPOW pacnonaraetca obopynoBaHue;

paMHbIMK, NPEeACTaBAOWNMN COBOM NPOCTPAHCTBEHHYIO KOHCTPYKLMIO, COCTOSILLYHO,
Kak NpaBuIio, N3 BEPXHEN NNNTbI NN CUCTEMbI Banok, ONMPaoLNXCHA YepPe3 CTONKM Ha HUXKHIOK
dyHOAMEHTHYIO NANTY;

o6neryeHHbIMN PasnnMYHbIX KOHCTPYKTUBHBIX TUMOB, B TOM 4yuMcne 6e3pocTBepKOBbIMU
CBaNHbLIMW.

5.29 O6opygoBaHne C BpawawWUMUCA YacTSMWU,  KPMBOLUMMHO-LWATYHHBIMU
MexaHu3Mamn 1 cTaHoyHoe obopygoBaHue, arpermpyemMoe Ha Xene3obeTOHHbIX OMOPHbIX
nnuTax, gonyckaeTtcs ycTtaHaBnuBatb 6e3 dpyHOaMEHTOB Ha MNOACTUNAOWMIA CrOW MOJSIoB
NPOMBILMEHHbIX 34aHWUiA Npu OBOCHOBaHUM pacyeToM, a TakkKe B Cry4vasx, yKasaHHbIX B
COOTBETCTBYHOLLMX pa3genax.

5.2.10 TlopowBy dyHOaMEHTOB MalUMH, Kak MNpaBwuno, cnegyet npegycMmaTpuBaTth
NPAMOYrofibHON hopMbl B MilaHe 1 pacnonaraTb Ha O4HOM OTMETKE.

BbicoTy dyHOaMeHTOB MallMH credyeT HasHadaTb MUMHMMarbHOM U3 YCrOBUN
pasMeLLeHNa TEXHOMNOrMYecKoro obopyaoBaHUs, BLIEMOK U LIAXT, a Takke rmyoOuHbl 3adesku
dyHOaMEHTHbIX 60NTOB.

5.2.11 Npwv NpoekTMpoBaHUM pamMmHbIX (PyHOAMEHTOB peKOMeHOyeTCA:

cobnogatb cMMMETpUo hyHaaMeHTa Kak no obLLEeNn reoMeTpUYeCcKon CXeme, Tak 1 no
dopme 311EMEHTOB;

pacnonaraTb pyreny nonepeyHbix pam CUMMETPUYHO NO OTHOLLEHUIO K OCAM CTOEK;

n3beratb Nnepegaym Harpy3ok Ha purenu n 6anku ¢ 3KCLLEHTPUCUTETOM,;

NpoeKTMpoBaTb BepX PyHOAMEHTOB 6e3 YCTYMnoB Mo BbICOTE;

Ha3Ha4aTb BblI€Tbl BCEX KOHCOSNIEM MUHUMAaNbHO BO3MOXHbIX pPas3MepoB, Mpuyem
BbICOTY OMOPHOr0 CeYEHUsT KOHCOMNWN NP OTCYTCTBMM COOTBETCTBYIOLLMX pacyeToB NpMHMMATb
He meHee 0,75 ee BbineTa.

5.2.12 BbICOTY HWXHEN (PyHOAMEHTHOM NIUTbI B CTEHYATbIX U paMHbIX dyHOAMEHTaxX
cnefyet npyHUMaTthb MO pacyeTy, HO He MeHee 0,4 M N He MeHee TOSMWUHbI CTEeHbl UK
fonbLuero pasmepa CToek.

BepxHss xenesobeToHHaa nnuTa (pama) cTteHyaToro pyHoameHTa AofmkHa ObITb
XEeCTKO CBfidaHa CO CTeHaMu. HWXHI0I MOBEPXHOCTb MMUTbI PEKOMEHOYETCSA BbIMOMHATL Ha
OJHOW OTMETKe.

CTteHbl cnegyeT pacnonaraTb, Kak NpaBuno, BOOMb JIMHUN OENCTBUS FTOPU3OHTasbHbIX
ANHaAMUNYECKNX Harpys3ok.

5.2.13 Twvnbl pyHOAMEHTHbIX BONTOB, CNOCOObI MX YCTAHOBKM, a Takke maTtepuan u
YCTAHOBOYHbIE MapameTpbl cregyeT HasHayaTb B COOTBETCTBUM C  TpeboBaHUAMU
CIm43.13330.

Mpw yoapHon Harpyske, a Takke Npu AMHAMUYECKUX Harpyskax, TpedyoLwmnx yCTaHOBKN
6onTOB AMaMeTpOM He MeHee 42 MM, cnegyeT NPUMEHATb CbeMHble PYHAAMEHTHbIE BONThI.

PaccTosiHne oT HWXHUX KOHUOoB 60NnTOoB A0 nodowsbl pyHAAMEHTaA LOSMKHO ObiTb He
meHee 100 mm.

5.2.14 KOHCTpPYKTMBHOE apMupOBaHME MacCCUBHbIX (PyHOAMEHTOB npegycMmaTtpusaeT
obLee apmmnpoBaHMe MO NOAOLUBE U MECTHOE Mof CTaHMHaAMM MalIMH U B MeCTax pPe3Koro
N3MEHEeHUs pa3MepoB ceveHns pyHOaMeHTa.



Mpn apmMupoBaHUM NOAOLIBLI PyHOAMEHTOB AMaMeTpbl NPOAOSNbHbLIX U MOMEpPeYHbIX
CTepXxHeun cnegyeT npuHMMaTb He MeHee 10 MM Npu CTOPOHEe NoJOoLBLI MEHEE 3 M U HE MeHee
12 mm npu Bonbluem pasmepe ¢ warom ctepxxkHen 200 mm.

Mpn mMecTHOM apMmMpoBaHUKU MOA CTaHWHAMW MaLUVMH HeydapHOro AencTBus AnameTp
CTEpXHen cregyet npuHUMaTbL B 3aBUCUMOCTM OT guameTtpa 60nToB, Kpenawmx
obopynoBaHue K byHaameHTam, cornacHo Ttabnuue 1. MNMpun 3TOM pasmep CETOK AOSMKEH
npesbillaTh pasMep CTaHUHbI MaLUMHbBI B NiaHe, Kak npasusio, Ha 300-600 MM B 3aBUCMMOCTH
OT AnameTpa apmMaTtypsbl, pasHon 10-20 MM COOTBETCTBEHHO. PekoMeHayeMbIN Lar CTepXXHeu
- 200 mm.

MecTHOe apmupoBaHMe MoA CTaHMHaMU MaluvH C yAapHbIMW Harpyskamu criegyet
NPOW3BOAUTbL COMNacHO ykaszaHUsM COOTBETCTBYHOLMNX Pa3aenos.

[nsa apmupoBaHus y4acTkoB (PyHAAMEHTOB, BOCMPUHUMAIOLWNX yOapHbIE Harpysku,
cnefyeT, Kak npaswusio, NPUMEHATb BA3aHyko apmaTtypy. [py 3ToM 3awmTHbIA cnon 6eToHa
cnegyet NnpuHUMaThb He MeHee 30 MMm.

Tabnuua 1

HAwnameTtp 6onToB ANA MeHee 42 42-56 Bonee 56
KpenneHust obopyaoBaHus,
MM

[dnameTp cTepXXHen, Mm 10-12 12-16 16-20

< 3
MpumeyaHme - B maccmBHbIX oyHOAMEHTaX MaLUWH HeyAapHOro AencTeus oobemom 20 M
n MeHee obLlee apMupoBaHMe Mo NogoLlBe AONycKaeTCca He npegycMaTpuBaTh.

5.2.15 ApmupoBaHune arneMeHTOB CTEeHYaTbIX U paMHbIX PYHOAMEHTOB OCYLLECTBNAETCH
no pacyety B cooTtBeTcTBUM C TpebosaHuamu CIT 63.13330 c yyeTom creayoLnx
AONONHUTENbBHbIX YKa3aHUN:

apmaTtypa 6anok, purenen n CToek JOrmKHa UMEeTb 3aMKHYTble XOMYTbl NN CTEPXHN,
npuBapeHHbIe K NPOAONbHBIM CTEPXHAM MO NEPUMETPY NONepPevHOro Ce4eHNsa KOHCTPYKLNN;

CTOWKWN cregyeT apMupoBaTb CUMMETPUYHOM MNPOAOSIbHOM apmaTypoM C LaroMm He
oonee 300 mMm;

no 60koBbIM rpaHsiM 6anok n purenen He pexe vyem Yyepes 300 MM MO BbICOTE CEYEHUS
crnefyeT yCTaHaBnMBaTb MPOMEXYTOYHbIE CTEPXHU ANAMETPOM HE MeHee 12 MM;

NPU KOHCTPYKTMBHOM apMMpOBaHMM CTeH CTeH4yaToro dyHAamMeHTa AuameTp
BEPTUKAIbHbBIX CTEPXXHEN OOMKEH ObITb HE MeHee 12 MM, a rOpU3oHTanbHbIX - He MeHee 10 MM.
Lar ctepxxHen B 060Mx HanpaBneHusax cnegyeT npuHMMmaTb paBHbiM 200 MMm.

5.2.16 TemnepaTypHO-ycaflouHble LWBbI B yHOAMeHTax cregyeT, Kak npasuno,
npegycMmatTpusaTb Ha pacCTOAHUAX:

OIS MOHOJUTHBIX 6E€TOHHBIX yHAAaMeHTOB 20 M;

Ans xene3obeTOHHbIX (PyHAAMEHTOB MOHOSUTHLIX 40 M, COOPHO-MOHONUTHLIX 50 M.

YKasaHHble pacCTOAHWS MOTYT BbITb YBENMYEHbI MPY COOTBETCTBYIOLLIEM OBOCHOBaHNUN.
Mpn aTOoM LWBLI criegyeT pacnofiokuTb Takmm obpasom, 4ToObl Ha OTAEMbHbIX yyacTKax
dbyHOaMeHTa, pasaeneHHbiX WBaMu, pa3smecTuTb 060pyaoBaHUE, HE CBA3AHHOE XXECTKO Mexay
cobon.

[ns ymeHbleHna TeMmnepaTypHbIX gedopmaumin JonyckaeTcs ycTpamBaTb BpeMeHHbIe
TemnepaTypHO-yCaJo4Hble LWBbI.

Mpu orpaHnyeHun npornba cdyHaameHTa No TEXHONOMMYECKMM TpeboBaHNAM BMECTO
TeMnepaTypHO-yCadO4YHbIX  LWBOB  credyeT  npegycMatpvBaTb  MeponpusaTus Mo



perynmpoBaHnio TemMnepaTypHOro pexmnma npu yknagke 6etoHa. B aTom criyyae ycTpomcTBO
BPEMEHHbIX TeMMnepaTypHO-yCaJouHbIX LUBOB HE JOMNYyCKaeTCs.

5217 [Ona dyHOaMEHTOB WM UX OTAeNbHbIX Y4acTKOB, MoABepratoLmxcs
BO3ENCTBUIO arpeccuBHbIX cCped, AOSMKHbl ObiTb MPeaycMOTPEeHbl Mepbl MO UX 3awmTe B
cootBeTCcTBUKN C TpeboBaHuamm CI1 28.13330.

5.2.18 PacyeT doyHAaMEHTOB MaLUMH U UX OCHOBAHWUI BKITHOYaET:

pacyeT konebaHui yHAaMEHTOB UMK OTAENbHbIX UX 3NIEMEHTOB;

NPOBEPKY CpefHero craTu4eckoro [AasreHnd nog nogowBon dyHOAamMeHTa Ha
€CTECTBEHHOM OCHOBaHWUM P U HeCyLLen cnocoBHOCTU cBaM;

pacyeT NMPOYHOCTU 3MEMEHTOB KOHCTPYKUUN doyHOAMeHTa.

Mpy Hanmuuunm B 3ajaHMM Ha MNPOEKTMPOBAHWE TEXHOMOrnYecknx TpeboBaHui,
orpaHu4YMBalOWNX nepemMelleHna 1 aedopmaumm dyHOaMeHTa, cnefyeTt BbINOMHUTL WX
CTaTUYECKNI pacyeT U3 YyCNnoBus COBMECTHOW AedopmaLimnm OCHOBaHUA N pyHOAMeEHTa.

5.2.19 CpegHee cTaTnyeckoe gasneHue nog nogowson oyHgaMeHTa Ha eCTECTBEHHOM
OCHOBaHWUW p AN BCEX TUMOB MalLWH, NEPEeYNCrieHHbIX B Tabnvue 2, AOMKHO YAOBNETBOPSATb
yCroBUIO

P < ycoyclR , (1)

rge p - cpegHee ctatn4yeckoe gaBJieHne noa I'IO,EI,OLIJBOVI dJyH,IJ,aMeHTa;
Vco

Ter KO3(hpMUMEHT yCcnoBuii paboTbl rPYHTOB OCHOBaHMS, MPUHUMAaEMbIA ANt MESKMX
W NblfieBaTbIX BOAOHACHILLEHHbIX MECKOB U IMMHUCTBIX TPYHTOB TEKYYEN KOHCUCTEHLMN PaBHbIM
0,7 (Nnpw NpoekTpoBaHun byHOAMEHTOB C Maccon nagatrwmnx yacten 6onee 10 T 3HaveHne

KoappuumeHTa ! =0,7 npyHUMaeTcsa TakkKe AN ManoBMIAaXHbIX W BMAXHbIX MESIKUX W

nbiyieBaTblX NMNecCKoB N BOAOHACbIWLEHHbIX NecKkoB cpe,D,He|7| KPYNnHOCTU U prI'IHbIX); ana Bcex

- KO3 PULUMEHT ycnosun paboTel, MpUHUMaeMbI No Tabnuvue 2;

OCTasbHbIX BUOOB U COCTOSIHUI FPYHTOB Ter =1;
R - pacuyeTHoe CONpPOTUBIIEHME TPYHTA OCHOBAHUS, ONpeaensseMoe B COOTBETCTBUN C
TpebosaHnamm CI122.13330.

Ta6bnuua 2
MaLumnHbl KoadppmumneHT ycrnosum
paboThl
C KpmMBOLLMMHO-LWATYHHLIMW MEXaHNU3Mamu, NPecchl, 1,0
MeTannopexyLue CTaHk/, BpallaloLmnecs rneyu, npokaTHoe
obopygosaHue
C BpawarwmnmMmcs Yyactamum, Apobunku, MenbHUYHbIE YCTAHOBKM 0,8
Ky3HeuHble MONoTbl, POPMOBOYHLIE MaLLVHbBI, 060pyaOBaHME 0,5
BOMHbIX NNOLWA[0K, ANs KOTOpPbIX (PyHAAMEHTbI BbINOSHAOTCS B
BMae kopoba

5.2.20 PacyeT npoOYHOCTM 3MEMEHTOB KOHCTPYKUMA PYHOAMEHTOB pPasfnyHbIX TUMOB
MalUMH [OrMycKaeTCca MpOvM3BOAUTL Ha CTaTU4eckoe OeNcTBMe pacHeTHbIX AUHAMUYECKUX
Harpysok, onpegensiembix no opmyrne (2). PacyeT maccuBHbIX YHOAMEHTOB Ha MPOYHOCTD,



3a MCKMYeHneM ocnabneHHbIX CeYeHWN, KOHCOSMbHbIX Y4aCcTKOB W Mp., Kak nNpaBusio, He
npon3BoauTCA.

5.2.21 lpwn onpegeneHnn pacyeTHbIX CTaTUYECKUX Harpy3oK, B YNCMNO KOTOPbIX BXOOAT
BeC oyHAaMeHTa, BeC rpyHTa Ha obpesax doyHaameHTa, BEC MalLMHbI U BEC BCNIOMOraTenbHOro

060pyaoBaHUS, KOIPMULIMEHT HAAEKHOCTW MO Harpyake 'f MNPUHUMAETCS B COOTBETCTBUM C
TpeboBaHnamm CI1 20.13330 npu pacyeTe NPOYHOCTM U paBHbLIM 1 NpU NpoBepke cpenHero
CcTaTU4eCcKoro JaBreHns noa nogowsBon dyHaamMeHTa.

PacueTHble guHaMmn4yeckne Harpysku Fy OT AUHaMWNYECKOro BO3AENCTBUSA ABWXKYLLMXCS
yacTe MallMHbl WU Harpysku, npeacTtaBnslomne Kakom-nmbo ocobbii BUMA CUNOBOTO
BO34eNCTBUS (HanpMMep, MOMEHT KOPOTKOro 3amblkaHus, 06pbIB MONOTKa MeSbHULbBI U T.M.),
onpeaenstTcs:

npu pacyete konebaHun Kak npousBedeHne 3HauYeHusi HOpMaTUBHOM OMHAMUYECKOMN

Harpyskm Fn, cooTBeTCTBYyOLLEero HopmMalsibHOMY 3KCnilyaTauMOHHOMY pPEeXUMy pa6OTbI

MallnHbl U NPUHMMaEeMOro nNo yka3aHunAaM COOTBETCTBYHOLUUX pa3gerioB Ui no 3agaHunto Ha

NPOEKTUPOBaHKE, U KOIDULIMEHTA HAAEXHOCTH MO Harpyske ' f =1;
npu pacyeTe MNPOYHOCTM ONEMEHTOB KOHCTPYKUUM dyHOAAMeHTa C 3aMeHom
ANHaMUYECKOW Harpy3ku 3KBUBaneHTHOM CTaTU4eckom no qoopmyne

Fa=vmF, L (2)
rme 't u M - KoaddULMEHTLl COOTBETCTBEHHO HAAEXHOCTM MO Harpyske W
AVHAMWYHOCTU, NPUHUMaeMsble no tabnuue 3;
LI HOpMaTMBHOE 3HayeHue [OMHaMUYEecKOW Harpyskd, COOTBETCTBYlOLLee

HOpPManbHOMY 3KCMflyaTauMoOHHOMY pexnmy paboTbl MalvHbl UKW O0COBOMY CUITOBOMY
BO3AENCTBUIO WU MPUHMMaemMoe MO COOTBETCTBYKOLWMM pasgenam unv no 3afaHui Ha
NpoeKTUpoBaHue.

Mpn pacyeTe NPOYHOCTU INEMEHTOB KOHCTPYKLMA (PyHOAMEHTa Ha OCHOBE MPSIMOro

ANHAMUYECKOro pacyeTa pacyeTHble JUHAMUYECKNE Harpy3Kku Fy onpegensaTca no popmyne
(2), B kKOTOpON KO3PPULMEHT AMHAMUYHOCTM "I MpUHUMaETCs paBHbIM 1.

Tabnuua 3
MaLunHbl KoadppuumneH | KoadpdnumeHT guHaMmnyHoOCTH
T "N Anga Harpys3okK
HaOEeXHOCTWN | pepTUKanbHbl | FOPU3OHTalNbH
no Harpyske X biX
Yt
C BpalLaloWmnMmcs 4YacTaMu:
a) Harpysku, co3gaBaemMble OBUXKYLLUMMUCA
YaCcTaMM MaLUWHbI, NPU YacToTe BpaLleHus,
06/MUH:
meHee 500 4 3 2
ot 500 go 1500 4 3-6* 2
"1500 " 2000 4 6-10* 2
cB. 2000 4 10 2




0) Harpy3kM OT MOMEHTa KOPOTKOro 1 2 -
3aMblKaHNS

C KpMBOLUMMHO-LWATYHHLIMWU MeXaHU3MaMu

npu YacToTe BpalleHnsi, 06/MUH:

no 600 2 1 1
cB. 600 1 4 2
[OpoOunKn LWeKoBbIE, KOHYCHbIE 1,3 1,2 1,2
HOpobunkn MonoTkoBble 4 1
MenbHuubI 1,3 - 1
Mpecchl 1,5 2 2
lMpokaTHoe obopyaoBaHue 1,2 2 2
Bpawatouimecsa neum 1(2*) 1 1

* [1na NPOMEXYTOYHbIX 3HAYEHMI YaCcTOTbl BpaLLEHNSa 3Ha4YeHNs koadpdpuumneHTa
ANHaAMUYHOCTU onpeaensatTcs MHTepnonsaunen.

** [Ins1 kpanHMx onop dyHAAMEHTa K rOPU30HTaNbHOW Harpy3ke, AENCTBYIOLLLEN NONEPEK OCK
neuu (Npu yncne onop 6onee AByXx).

MpumeyaHus

1 Ana TypbomalumH MoLwHoCcTbo 6onee 25 Thic. KBT 3Ha4eHne koaddpuumeHtTa N ans
BepTUKaIbHbIX HArpy3oK B No3nuun a) Tabnuubl cnegyeT yMeHbllaTh B [iBa pasa.

2 [Ina MaluvH € BpaLLaloLLUMNCS YacTaMU, ¥ KOTOPbIX MMETCA Takke BO3BpaTHO-
nocTynaTesnibHO ABMXYLLUMECS MacCChbl, KOA(PPUUMEHT HAAEXHOCTWN NO Harpyske Ans
ANHaMMNYEeCKNX Harpys3ok, co3gaBaemMbiX 3TUMKU MaccaMu, cnegyet npuHnumathb Y =1,3.

3 3Ha4veHna koadpuLumMeHTa 1 OTHOCATCS K Kene3obeToHHbIM byHaaMeHTaM. [Ansa cTanbHbIX
dyHOAMEHTOB crieayeT NpouM3BOANTb ANHAMUYECKUIA pacyeT.

4 MNpvBeaeHHble B Tabnuue 3Ha4YeHNa M yYUTbLIBAKOT 3HaKonepeMeHHoe EeNCTBUE HarpysoK.

5.2.22 lNpwn npoekTupoBaHnn oyHOAaMEHTOB MaLUUH C AUHAMUYECKMMWN Harpy3kamu ansi
CTPOUTENLCTBA B CEMCMMUYECKUX panoHax pacdeT MPOYHOCTU ISNIEMEHTOB MaCCUBHbIX
dyHOaMEHTOB crieayeT nNpom3BoanTb 6e3 yyeTa CENCMUYECKNX BO3OENCTBUN.

Mpn pacyeTe pamMHbIX, CTEHYATbIX U OBMNerdyeHHbIX (PyHOAaMEHTOB Ha cencMuyeckme
BO3JeNCTBUS B 0cOBOe coveTaHue HarpysoK criegyeT BKMYaTb pacyeTHble OMHaMuUyeckue
Harpysku, co3fjaBaemMble MaluMHaMy B HOPManbHOM 3KCNyaTauMOHHOM pexume, C

k03D PULIMEHTOM HAAEKHOCTU MO Harpyske ' f =1.

5.2.23. lMpwn NpoeKkTnpoBaHnn oyHAaMEHTOB 34aHUN U COOPYXEHUN, YYBCTBUTESbHbIX K
HepaBHOMEpPHbLIM OcafkaM W BOCNPUHUMAKOLWUX AWHAMWYECKNEe Harpysku, rnepenaBaemble
MalLUMHaMK Yepes CTPoUTENbHbIE KOHCTPYKUUU UIN TPYHT, CpeaHee AaBreHne nog nogoLBou
dyHOaMeHTa Ha eCTeCTBEHHOM OCHOBaHWWU JOMMKHO YAOBNETBOPATL YCNOBUIO

PR (3)

Ycnosue (3) OOMKHO BbINOMNHATLCA ANS (PyHOAMEHTOB 30aHUA U COOPYXEHWA B

npeaenax 3oHbl, IAe CKopocTb koneGanuit s~ 3 Ha NOBEPXHOCTU FPYHTA OT UMMYMbCHBIX
NCTOYHMKOB Gonee 15 MM/C, OT UCTOYHMKOB NEPUOAMNYECKOr0 AENCTBUS U CriydaliHbix Gonee

2 mm/c (3gecb & . amnnuTyga konebaHun rpyHTa, onpeaensiemas no gopmyne (19), @ -
yrnoBas 4actoTa BblHYXAEHHbIX KonebaHun yHOAMEeHTa-UcTodHMKa Ans MawwH C
nepuoanveckMMn Harpyskamm Wnu CoBCTBEHHbIX - ANA MawuH C UMMYNbCHbIMU UK
crny4aviHbIMU Harpyskamu).



5.3 Ocob6eHHOCTU NPOEeKTUPOBaHNA CBaNHbIX PyHAAMEHTOB

Ona dpyHOoameHTOB MalMH C NEepUoOANYECKMMMU Harpys3kamu BO3MOXHO MPUMEHEHue
cBan noOdblIX BMOOB; ANA (PyHOAMEHTOB MalUMH yOapHOro AencTBusa crnefyet NpUMEHATb
Xene3obeToHHbIE CBau CMMOLLHOMO CeYEHUS.

PaccTtoaHne mexay LeHTpamu cBau B CBaWHbIX (pyHOAAMeHTax cregyet npuHumMmaThb B
cooTtBeTcTBUM C yKaszaHusamu CI1 24.13330, Ho He Gonee 10d (rge d - gMameTp N MeHbLUNA
pasmep CTOPOHbI MOMEPEYHOro ceveHns cBan).

Pacyetr «koneGaHum cBanHbIX (PYHOAMEHTOB BbINOMHAETCA B COOTBETCTBUMM C
yKasaHuamu nogpasgena 6.6.

5.4 OcobeHHOCTH NPOoeKTUPOBaHUA PYHAAMEHTOB MALUMH HA MHOroflIeTHeMep3nbIX
rpyHTax

541 O®yHgameHTbl MaWWH C OUHaAMUYECKUMW Harpyskamu, BO3BOAMMbIE Ha
MHOrosieTHeMep3rnblX FPyHTax, cnegyeT NpoekTupoBaTb B COOTBETCTBUM € TpeboBaHmamu Cl1
25.13330 n gononHuTenbHbIMN TpeboBaHMUSMU, N3NOXEHHbIMU B 5.4.2, 5.4.3, 6.7.2, 6.7.3.

54.2 Hecyuyto CNOCOBOHOCTb ~ OCHOBaHWI dyHOaMEHTOB MaLLWH Ha
MHOrofieTHEMepP3MbIX FPYHTax, MCNONb3yeMbIX B KQ4ECTBE OCHOBaHUW No npuHumny |, cnegyet
onpeaenaTb no ykasaHuam CI125.13330 ¢ yyeToM AONONHUTENBHOrO KO3 drUMeEHTa YCrOBUIA

paboThl Yes | npuHUMaemoro no Tabnuue 4.

Tabnuua 4
KoacpcpumumeHT ncnonb3osaHus KoatbdumLmeHT ycrosuii paboTbl OCHOBaHUSA Yes 13
MallnH BO BpemMeH! MHOrofIeTHEMEpP3rbIX FPYHTOB, UCMOMb3yeMbIX MO
npuHumny |
Menee 0,5 0,8
010,5000,7 0,7
Cs. 0,7 0,5

5.4.3 CpegHee ctaTtMyeckoe faBrieHune p no4 NoAoLWwBON (oyHAaMEHTa Ha eCTECTBEHHOM
OCHOBaHMM W HECYLYH CNOCOOHOCTb OCHOBaHWM CBaWHbIX (YHOAMEHTOB MALWIUH C
ANHAMUYECKMMWN Harpy3kamMm Ha MHOMOSIeTHEMEP3SbIX MPYHTaX, UCMOSb3yeMbIX NO MPUHLMMY
Il, cneayeT onpenensaTb cornacHo TpeboBaHnsaM COOTBETCTBEHHO 5.2.19 1 6.6.1.

6 PacueT kone6aHmn ¢pyHaaMeHTOB MaLUUH

6.1 Obwue ykazaHusA nNo pacyeTy KkonebaHun oyHaaMeHTOB MaLUMH

6.1.1 PacueTt konebaHum npomn3BoanTCA Ha OCHOBe NMpMMeHeHUAa aHannTu4eCkKnx minun
YUCIEeHHbIX MeToO0B. qDyHD,aMeHTbI BMeCTe C UX OCHOBaHMAMU N MallMHaMn OonycKaeTcA
paccMaTpmnBaTb Kak CUCTEMblI C KOHEYHbIM WUITN OeCcKoHEeYHbIM YUMCIIOM CTeneHen cBoboabl.
Pe3yJ'IbTaTbI pac4yeToB OOJIKHbI yOOBNETBOPATb YCNOBUAM  HaACTOAWMX npaBun w
OONOJIHUTEJIbHbIM  YCIIOBUAM  TEXHUYECKOro 3afaHu4. ,D,OI'IyCKaeTCFI ncrnosmnb3oBaHne B



pacyeTax BEpPOSATHOCTHbIX MeTOAOB M METOAOB TEOpWUM HaAEXHOCTU, YYUTbIBAKOLIMX
CTaTUCTUYECKUA pas3bpoCc KECTKOCTU OCHOBaHWA W CRyyaiHyl Npupoay AMHAMUYECKUX
Harpysok.

AMNNUTYObI BbIHYXXAEHHbIX 1 CBOGOAHLIX konebaHui pyHaamMmeHTa Unmn oTaenbHbIX ero
3NeMeHTOB credyeT onpedensTb AnS pasfnuuyHblX TUMOB MaluWH COrMMacHO YyKasaHUaMm
COOTBETCTBYOLWMX pasaenoB. OnpeaenexHve amnnuTya konebaHuin NpousBoaUTCA pasaenbHO
Mo HanpaBneHVsIM U COOTBETCTBYHOLLMM YacToTaM KoneGaHuii.

AMNNnUTYObl KonebaHuii pyHaameHTa AOIMKHbI YAOBNETBOPSATb YCIOBUIO

ac<yg, ’ (4)

roe a - Hanbonbluas amnnuTyaa konebaHu dyHagaMmeHTa, onpeaensiemMasi pacyeToM;

4 . npepenbHo gonycTumas amnnuTyaa koneGaHui dyHAAMEHTa, yCTaHaBnMBaemas
3ajaHMeM Ha NPOoeKTMpOBaHKe, a Npu ee OTCYTCTBUM B 3a4aHMK NpUHMMaeMas no tTabnuue 5.

Tabnuua 5
MaLunHbI MpegenebHO gonyctumas amnnuTyaa konedaHum
A MM
C BpalLalowmuMmncsa YactsamMm nNpu YactoTte rOPU3OHTaNbHbIX BEPTUKANbHbIX
BpaLeHns, 06/MuH:
meHee 500 0,2 0,15
o1 500 po 750 0,2-0,15 0,15-0,1
ot 750 o 1000 0,15-0,1 0,1-0,06
ot 1000 go 1500 0,1-0,05 0,06
cebiwe 1500 0,05 -
C KpmBOLLMMHO-LWATYHHbIMMN [ns nepson [1na BTOpOM rapMOHUKK
MexXaHn3Mamm Npu YacToTe BpaLLEHUS, rapMOHUKM
06/MUH:
meHee 200 0,25 0,15
ot 200 go 400 0,25-0,15 0,15-0,1
o1 400 po 600 0,15-0,1 0,1-0,05
cbiwe 600 0,1 0,05
[OpoOunKkn KOHyCHbIE U LLIEKOBbIE 0,3
[Opobunkn MONoOTKOBLIE Kak ans mawuH ¢ Bpawarowmmmnca 4actsimm
Ky3HeYHble MONoThI 1,2 (0,8%)
Mpecchl 0,25
®OpMOBOYHbIE MALUUHBI 0,5 nnn no NOCT 12.1.012 (npu pacnonoxeHuu
Ha byHaameHTax paboymnx MecT)

MenbHuubI 0,1**
* [pwn BO3BEAEHUN (PYHOAAMEHTOB Ha BCEX BOOOHACHILLEHHbBIX NECKax, a Takke Ha MeSikKuX u
nblieBaTbIX Neckax Masnon n cpegHen cTteneHn BOAOHAaChILWEHNS.
** CpegHekBagpaTMyeckoe 3Ha4yeHme amnnmTtyabl konedaHui.
MpumeyaHus
1 [Ans NpOMEXYTOYHbIX 3HaYEHMUI YaCTOThl BpalLleHNa npefensHoO AonycTumMas amnnuTyia
onpenenseTca UHTepnonsumen.
2 [Ins mawuH ¢ yactoTton BpawieHmsa 200 06/MruH n meHee npu BbicoTe byHaameHToB Bonee
5 M npegeneHO gonyctumas amnnutyga ysennympaetcsa Ha 20%.




Mpu pacyeTe konebaHnn yHAaMEHTOB MaLUUH JOMyCcKaeTcs:

paccmaTpmBaTb OCHOBaHWE KaK ynpyro-BsA3koe fMHenHO fedopMmpyemMoe, CBOMCTBA
KOTOpPOro onpegensaiTca KoadduuueHTamn ynpyroro paBHOMEPHOrO W HepaBHOMEPHOro
cKaTus, Ynpyroro paBHOMEPHONO W HepaBHOMEPHOro casura W KoadduumeHTamu,
XapakrepusyrLwumm aemngrposaHue;

He yuuTbiBaTb OKCLEHTPUCUTET B pacnpegeneHum macc dyHoameHTa, ecnv OH He
npeBbILIaeT 3Ha4YeHUN, yKasaHHbIX B 5.2.7;

npyu  ynpyrom HepaBHOMEPHOM oCxaTuu (MOoBOpOTe MOAOWBLI  PyHOAMEHTa
OTHOCUTEITIbHO TOPU3OHTaNbHOM OCK, TMPOXOAsLEen 4epe3 LUeHTP TSAXKeCTU noaoLBbl
dyHOameHTa nepneHAuKyNApHO MIIOCKOCTN KonebaHun) ponyckaeTcs MpuHUMaTh, YTO
NAocKoCTb KonebaHum napannenbHa AMHUU OENCTBUS BO3MYyLLAIOLWEN CUMbl UK NIIOCKOCTU
AeNCTBUSA BO3MYLLAIOLLIEro MOMEHTA.

Mpu oencTeumn Ha PyHOAMEHT MaLUNHBI O4HOBPEMEHHO HECKOMBbKNX BO3MYLLIAIOLLIMX CUN
N OTCYTCTBUM [aHHbIX 06 uMX HasoBOM COOTHOLIEHMU pacCcMaTpyBalOTCH BapuaHThbl
CYHA3HOro M NpPoTMBOMA3HOro AENCTBUA CUI, Bbi3biBaloLWme Hanbonee HebrnaronpuaTHbIE
dopMbl konebaHu.

6.1.2 OCHOBHyIO YNpYrylo XapakTepuCTUKy eCTeCTBEHHbIX OCHOBaHWA (OyHOAMEHTOB

3
MalunH - KOS(b(bI/ILI,I/IeHT ynpyroro paBHOMeEpPHOro Cxatu4, CZ, kH/m , cnepgyert onpeaendrtb,
KakK npasuso, no pesyrbrtatamMm NUCNbITAHUW UINU HA OCHOBE AaHHbIX O CKOPOCTAX NpoaoJibHbIX U
nonepeYHbIX ynpyrmx BoJiH.

I'Ip|/| OTCYTCTBUN JIKCNEPUMEHTalbHbIX OaHHbIX 3Ha4YeHWe CZ and d)yH}J,aMeHTOB C

2
nnowaapto nogowsbl A He 6onee 200 M pnonyckaeTcs onpeaenaTb No opmyne

Ao
C,=hEl1+|/ =
& AT (s

-1
roe by KoadpuumeHT, M | NpuHUMaeMbIn paBHbIM AN NecyaHblX rPyHTOB 1, Ans

cynecen n cyrnnHkoB 1,2, Ans rmuH n KpynHOO6M0MOYHbIX FPYyHTOB 1,5;

E - mogynb pedopmaummn rpyHTa nog nogowson dyHOoameHTa, kKla; B crnyvae
HeOQHOPOOHOro OCHOBaHWS 3HadYeHne E onpegensaeTca kak cpegHee B npegenax cxknmaemom
TOnLK;

Aro =10 M2 :

A - nnowagb nogowsbl PyHOaMeHTa, M

Ona dyHoameHToB € nnowagsio nogowsbl A, npesbiwatowen 200 w’ , 3Ha4veHue
KoappuumeHTa C, npUHUMaeTCs Kak ans pyHaaMmeHToB ¢ nnowanbto nogowsbl A = 200 W’ .

6.1.3 KoapdpuumneHTbl ynpyroro HepaBHOMEPHOIO CXaTus C<P, kH/n’ , ynpyroro

3 3
paBHOMEpHOro casura G ’H/m , W ynpyroro HepaBHOMEPHOIO CABUra G , KH/M™
NPUHMMAIOTCS NO pe3ynbTaTam UCMbITAaHUA UM HAa OCHOBE JaHHbIX O CKOPOCTSIX YMNPYruX BOJH,
a Npu OTCYTCTBUM SKCNEPUMEHTASbHbIX AaHHbLIX PaBHbIMM:

Co=2C, . (6)



C=07C 7y
%=C (g

6.1.4 KoadpdpuuMeHTbl XECTKOCTU O €CTEeCTBEHHbIX OCHOBaHUM KZ, ch, KX, Ky
onpeaensaTcs no opmynam:

npun yrnpyrom paBHOMEPHOM CXaTuU - K, , kKH/m,

K,=CA. g

npu ynpyrom HepaBHOMEPHOM cxaTuu (MoBOpPOTE  MOAOLWBbLI  PyHAAMEHTa
OTHOCUTENbHO TOPWU3OHTaNbHON OCK, MPOXOAsEd 4Yepe3 LUEHTP TSHKeCTU MOAOLLBbI

dyHOaMeHTa nepneHanKkynsapHO NNOCKOCTU KonebaHni) - Ko , KH-™M
szcwlw ; (10)

npu ynpyrom paBHOMEpPHOM cABUre - Ky , kKH/m,

K=GA . (11

npun ynpyrom HepasHomMmepHOM casure (I'IOBOpOTe noAoLLUBbI (*)yHLl,aMeHTa OTHOCUTEJIbHO

BepTUKanbHOW OCU, MPOXOAsiLLEN Yepes LIEHTP TSXKECTU NOAOLLBbLI pyHAaMeHTa) - Ky ,KH-M
K=Gly (12

B dopmynax (10), (12):

b u W - cooteeTcTBEHHO MOMEHTHI WMHepUUX nrowaan noAdowsbl yHOAMEHTa

OTHOCUTENbHO TOPU3OHTANbHOW OCKM, NEeprneHaMKYNsSPHON NNOCKOCTM  konebaHuin, wu
4
BepTUKanbHOM ocu pyHAaMeHTa, NPOXOASALNX Yepes LEHTP TsKecTu nogowsbl, M

C uenbto 6o5iee TOYHOW OLIEHKM KOI(PUUMEHTOB KXECTKOCTU OCHOBaHUSA crnegyet
yUMTbiBaTb BNUSIHME psiga AOMONMHUTENbHbLIX (DAKTOPOB, TaKMX Kak Hanuuve nona, 6okoBow
3acbinkn yHOaMeHTa M Op., Ha yBenn4eHne 3TUX KOIULMEHTOB, NMPOBOAA AN 3TOro
cneumanbHble UccnegoBaHus.

6.1.5 Jemndupytowme cBonCTBa OCHOBAHUS LOSMKHbI YYUTbIBATLCS OTHOCUTESNbHbLIM

AemMnupoBaHMeM & (OOMsi KPUTMYECKOTO 3aTyxaHusi KoneGaHuit), onpeaensieMbiM, Kak
npasumno, No pesynbTaTam UCMbITaHWUA.
Mpwn OTCYTCTBUKN 3KCNEPUMEHTanbHbIX AaHHbIX OTHOCUTENbHOE AeMndupoBaHne ans

BepTMKarbHbIX kKonebaHuin gonyckaeTcs %, onpeaensTb No popmynam:
ANS YCTaHOBUBLUNXCS (rAPMOHUYECKNX) U CyYanHbIX KonebaHui



2

&=
W 1 (13)

ANS HeYCTaHOBMBLUMXCA (MMMNYNbCHbIX) KonebaHun

E
£,=6 —_—
P , (14)

roe p - To xe, 4to B 5.2.19;

E, C. . TO Xe, YyTo B 6.1.2.

6.1.6 3HayeHna OTHOCUTENbHOrO AeMnUPOBaHMA AONS  FOPU3OHTASbHbIX U
BpallaTenbHbIX KonebaHu OTHOCUTENbHO TOPU3OHTANbHOM W  BepTUKanbHOWM  OCen
NPUHUMAOTCH PaBHbIMU:

&=0,6¢, . (15)
%7055 (16)
&=03% (17)

6.1.7 lMpun rpynnoBOM YCTaHOBKE j OAHOTWUMHBLIX MalIMH Ha obwemM dyHOaaMeHTe
3HayeHus amnnntyg konebaHun pyHoameHTa a cregyeT onpenenstb Npu j = 2 Kak CyMmy
amMnnuTya, npu j > 2 no goopmyne

, (18)

roe kK - KoappuumeHT, NpuHMMaembIn ONs MalMH Nepnoanveckoro 4eNCTBUA paBHbIM
1,5, onNg MawuH C uUMNynbCHbIMW Harpyskamu - 0,7, AN MawuH CO CriyvyarHbIMU
ANHaMUYEeCKMMN Harpyskamm - 1;

& . amnnutyga konebaHun pyHgameHTa npu paboTe i-i MaLlunHbI;

J - YMCNO MaLUUH.

PacyeTHble 3Ha4YeHss aMnnnTy OOMKHbI YAOBNETBOPATL YCIOBUIO (4).

Mpyn rpynnoBon YyCTaHOBKE pasfIMYHOrO TuMNa MawuH Ha obwem dyHaameHTe
aMmnnuTyay konebaHun pyHgameHTa crieqyeTt onpedensTb Kak CyMMy aMnnuTya konebaHuin,
BbI3bIBaeMbIX paboTon kaxgon m3 mMawmH. NMpy aTom B ycrnosuu (4) npegensHo gonyctumas
amnnutyaa npuHumaetcs Ha 30% OGonee 3HaveHwWn, npuBeneHHbIX B Tabnuue 5 ana tuna
MaLUMHbl U YacTOTbl KonebaHnn, COOTBETCTBYIOLNX HAaMbOonNbLUEN COCTaBMNAOLWEN pacyeTHON
amMnnnTyabl.

Mpn ycTaHOBKE MaLUWH C NEPUOOUNYECKUMU U CRyYanHbIMW Harpy3kamum Ha OTAenbHO
CTOAWMX PyHAAMEHTAX aMnnuTyay KonebaHum Kaxxgoro doyHaaMeHTa crnegyeT onpeaensitb ©
y4yeToM konebaHui, pacnpoCTpPaHSOLWMXCA B TPYHTE npu paboTe MalunH, YCTaHOBIEHHbIX Ha
Apyrux doyHoameHTax, B COOTBETCTBUM C yKasaHuaMU nogpasgena 6.5. [pu aTtom gonyctumyo



amnnuTygy konebaHun dyHOameHTa-npuemMHuka ! cnegyet npuHumaTb Ha 30% 6onee
3Ha4YeHMn nNpegenbHO A0NYCTUMbIX aMNnUTyA, NPMBEAEHHbIX B Tabnuue 5.

Ana dyHoameHTOB MalwMH C WUMNYNbCHbIMW Harpyskamu, ycTaHaBnMBaeMblX Ha
OoTAenbHbIX PyHAaMeHTax, pacyeT aMnnNuTya konebaHum gonyckaeTcs nponssoanTs 6e3 yyeTa
nepegayn konebaHui No rpyHTYy.

6.1.8 PacyeT amnnuTya BepTUKanbHbIX (FOPU3OHTAmNbHbLIX) KonebaHun rpyHTa
COOTBETCTBEHHO NPW BepTUKambHbIX (FOPU3OHTarbHbIX) BMOpauuax dyHOAMEHTOB MaluuH
crnegyeT Npoun3BoAWTbL No hopmyne

aza 1 N !
sli+(s-1P]  (62+1)y3
, (19)
roe 3 - avnnuTyga BepTuKanbHbIX (TOPW3OHTarbHLIX) KoneGaHuil rpyHTa Ha

NMOBEPXHOCTU B TOYKE, pacnonomeHHoﬁ Ha pacCcCTOAHUN I OT BepTMKaﬂbHOﬁ ocun cbyH,u,ameHTa,
T.€. ICTOYHMKA BOJIH B TPYHTE;

% . amnnutyaa cBOOOAHBIX MW BbIHYXXAEHHbLIX BepTUKalbHbIX (FOPU3OHTarNbHbIX)
kKonebaHnn yHOameHTa, T.e. UCTOYHMKA BOMH B [PYHTE Ha YpPOBHE €ro MNoAOLUBbI,
onpegensemMas ans pasnuyHbiX BUAOB MaLLMH Mo oopMyram nogpasaesioB 6.2-6.4, B KOTOPbIX

hl cnegyet 3aMeHUTb Ha MUHYC hz ;

o=rlry.
30ecb r - paccrtosdaHue oOT BepTI/IKaJ'IbHOIZ ocun d)yH)J,aMeHTa-I/ICTO‘-IHVIKa OO0 TOYKM Ha
NOBEPXHOCTU rPYyHTa, A4S KOTOPOW OnpeaenseTca amnnutyga konebaHuim;

b _n o ) L= Aln
puBeLeHHbIM pagnyc NogoLWwBbl PyHAAMEHTa-UCTOYHUKA, .
YacToTy BOMH, pacnpOoCTPaHSAIOLWUXCH B FPYHTE, cneayeT NpuHUMaTbh paBHOW YacToTe
KonebaHun pyHaameHTa MaluuHBbI.
NMpumeyaHme - B uensax yTodHeHUs aMmnnuTya konebaHui, pacnpoCTpaHSALWNXCA B
rpyHTe, [OonyckaeTcs MpouM3BOAUTL MPOrHO3MpoBaHue KornebaHwn rpyHTa Ha OCHOBE
3KCNepUMeHTanbHbIX UCCIEAOBaHUN.

6.2 PacyeT KonebaHu cpyHAaMeHTOB MaLLMH C NepMoanYeCcKMMUN Harpyskamm*(2)

PamHble pyHaAaMeHTbI*(3)

6.2.1  AmMnnuTygbl  ropu3oHTanbHO-BpallaTesnbHbIX  konebaHui  OTHOCUTENBHO

BEPTMKAINbHOW OCU BEPXHEWN NNUTbI paMHbIX PyHOAMEHTOB qw, M, cnegyeT onpenensitb no
dopmyrne

Q‘n,\y:%(-l-a\ylo ’ (20)



roe & - amnnuTyaa ropusoHTanbHbIX KONeGaHWi LEeHTpa TSIKECTU BEPXHEN NAUTHI, M,
BbluMCrisieMas no gopmyre

A st

8= - -
V(o] oy

& - amnnutyga (yron noBopoTa), pah, BpallaTenbHbliX konebaHuin BepxHen NnuThbl
OTHOCUTENbHO BEPTUKANbHOW OCU, MPOXOASILLEN Yepe3 ee LEHTP TSXKECTU, onpeaensiemas no

dopmyne

; (21)

A, st
&= 2
V(o ] sz yon

"1 ©=0,105n .

, (22)

® - yacToTa BpalleHUs MallunHbI, ©

" _yacrora BpaLweHNsa MalLnHbl, 06/MWH;

a’"S‘, st - cootBeTCTRBEHHO nepemMeLleHne, M, 1 yron NoBopoTa, pad, LeHTpa TsKecTu

BerHeIZ NInTbl NMpnU CTaTU4eCKOM OEeNCTBUM CUNbI Fh n MOMEHTa MZ, onpegendaemMbie no

dopmynam

_h
TS 0y
_M,
a\v.st_ S\v ;(24)

34€ecb R pacyeTHOE 3HayeHue rOpPU3OHTaNbHOM COCTaBNALWEN AMHAMUYECKON
Harpysku, kKH, onpegensemoe no COOTBETCTBYHOLLMM pasfenam ¢ y4eToM ykasaHum 5.2.21;

MZ - pac4yeTHOE 3Ha4YeHne Bo3mMyLlarero MOMeHTa OTHOCUTEJTIbHO BepTMKaHbHOVI ocu,

NPOXOASLLEN Yepe3 LEHTP TSHKECTU BepxHen nnutbl, KH'M | nng mawwH ¢ BpalarowmmMumcs

YyacTtsaMu cnegyeT NpUHUMaTb M,=Fb/2 :

S , Sy . KO3 PULMNEHTBI XKECTKOCTU CUCTEMbI PYHAAMEHT - OCHOBaHUE COOTBETCTBEHHO
B FOPWU3OHTANbHOM HanpaBfeHun, nepneHauMKynsapHOM OCK Barna MawwuHbl, kKH/M, n npwm

NOBOPOTE B rOPMU3OHTANbHOW MNSIOCKOCTH, KH-m onpegensemble no opmynam (25) n (26);

! !
éX, Sv - oTHocUTenbHbIe AeMNUpoBaHMa cucTemMbl (PYHOAMEHT - OCHOBaHWeE,
onpeaensiemble no oopmynam (31) n (32);



A : Ay YrNoBble YaCcTOTbl FOPU3OHTaNbHbLIX M BpallaTesnbHbIX Konebanunn dpyHaameHTa

-1
OTHOCUTENbHO BEPTMKANIbHOW OCU, NPOXOASLLEN Yepes3 LEeHTP TSXKECTU BEPXHEN nnuTbl, © |
onpeaensiemble no oopmynam (33) n (34);

b paccTosiHue OT LeHTpa TAXKEeCTU BEpXHeW NnuTbl A0 Ocu Havbonee yaaneHHoro
nogLNNHUKA MaLUVHbI, M.
6.2.2 Koa(ppuumMeHTbl XEeCTKOCTU KOHCTPYKUMW pyHOAMeHTa C Yy4eToM Yhnpyroctu

ocHOBaHNs X , KH/M, 1 Sy , KH'M ' crnepyeT BblumcnsTs No dhopmynam:

_ 1
B 2 0
(1/KX)+(h /K¢)+(1/sx) . (25)
A (1/Kw)i(1/80)
Y (26)
B dpopmynax (25) n (26):
h - BbiIcoTa hyHOaMeHTa, M;
KX, K\V, Ko . KO3 PULMEHTBLI XKECTKOCTU OCHOBAHWS COOTBETCTBEHHO MpU YNpPYyrom
paBHOMEPHOM K N HepaBHOMEPHOM Ky cABUre ” HepaBHOMEPHOM CXaTuu K(P,

onpegensieMble B COOTBETCTBUUN C TpeboBaHuamu 6.1.4 unm 6.6.3;

0

5 . CyMMa KO3(p(ULMEHTOB KECTKOCTU BCEX MOMepeyHblX pam dyHOameHTa B
rOPU3oOHTaNbHOM HanpaBreHUn, NeprneHauKYNsapHOM ocy Bana MalwuHbl, kH/m (N - yucno
nornepeyHbIX pam), onpeaensiemasi no opmyrne

0
S‘V - CymMmMa KOS(*)(*)I/ILI,I/IGHTOB XEeCTKOCTU BCEX MNMorepeyHbIX pam npun noBopoTte BerHeIZ

MMWTbl B TFOPU3OHTANbHOW MMOCKOCTM OTHOCWTENBHO ee LeHTpa Tskectn, KH M
onpeaensemMas no gopmyne

i=1 , (28)

roe G . paccTosiHMe OT MMIOCKOCTU i-1 MonepeyHon pambl 40 LeHTpa TSHXKECTU BEPXHEN
NAUTbI, M.

KoahprumneHT KeCTKoCTN 04HOITaXKHbIX NOMNepPeYHbIX Pam C XKECTKUMU y3namum S , KH/m,
cnefyet onpenendatb no oopmyne



. 12, ;( 1 +6k)
h*(2+3k)

» (29)

rge Eb - MOAYIb YNPYroctn martepuarna pamMm BepxXHero CTpoeHu, KMa;

oo
b
; (30)
hi b Y Y
W - MOMEHTBI MHepuuKn nonepeYvHbIX CeYeHU COOTBETCTBEHHO CTOMKM U purens
4
pambl, M
h, b COOTBETCTBEHHO pacyeTHasa BbICOTA CTOMKW U pacyeTHbIA NposieT purensa i-n

nonepeYHon pambl, M.

MpumeyaHue - [onyckaetcsa nNpuHMMaTb pPaCYETHYK BbICOTY CTOWMKU L paBHOW
PaCCTOSAHUIO OT BEPXHEWN IPaHN HWXKHEN MNUTblI OO OCU purenst (NPoxoAsiien 4Yepes LeHTp
TSXKECTU NNoLWaam ero ceyeHus ), a pacyeTHbIN nponeT purens pasHbiM 0,9 paccTosHUs mexay
OCSIMW KOJOHH.

! !
6.2.3 OTHocuTENbHOE AemMndupoBaHue cuctembl PyHOAAMEHT - OCHOBaHUE & n Sy
cnefyet onpenenatb no doopmynam:

2
N

Ky 20 @)
L 1
o WEJF;ZE (32)

roe Z:’X, é‘p, é“’ - OTHOCUTEIbHOE }J,eMI'I(bI/IpOBaHMe OnAa TOpU3OHTalrbHbIX éx 7

BpallaTenbHbIX S n S konebaHun pyHOaMeHTa Ha rpyHTe, onpeaensieMoe B COOTBETCTBUM
¢ TpeboBaHuamMu 6.1.6 unm 6.6.4;

T - Ko3(bdMUMEHT NOrMOLEHNA 3HEeprum npu konebaHusx, NPUHMMaembii Ons
Xene3ob6eTOHHbIX KOHCTPYKUUN paBHbiM 0,06, Ans ctanbHbIX KOHCTPYKUun - 0,02.
A LA, ¢!

6.2.4 YrnoBble 4acTtoTbl konebaHunm pyHgameHta ™ n “v, ¢ | cnegyeT onpenensaTb
no oopmyrnam:

31,9

; (33)



A=/ =
v (34)

B dopmynax (33), (34):

M - macca CUCTeMbl, BKIo4yarwiad Mmaccy BCEN MaLUUHbI, BerHeV’I NNnTbl, NPOAOJIbHbLIX

0Ganok 1 nonepeyHbiX purenen pam, npumbikarowmx Kk BepxHen nnute, n 30% macchl Bcex
KOJOHH dpyHOaMmeHTa, T,

e‘V - MOMEHT NHEPLUNN MaCChlI M oTHocUTenbHO BepTMKaﬂbHOVI ocH, I'IpOXO,EI,FILIJ,GVI yepes

2
LEHTP TSDKECTM BepXHeW NnuTbl (roOpu3oHTanbHoW pambl), T'M : Benuumny O paonyckaeTcst
onpenenstb no dopmyne

=
6,,=0,1ml . (35)
roe | - nnuHa BepxHein nnuThI, M.

MaccuBHble U cTeHYaTble PyHAAMEHTbI

6.2.5 AMNNUTYObl ropu3OHTanbHO-BpawaTesnbHbiX KonebaHun BepxHeW rpaHu

MaCCUBHbIX U CTeHYaTbIX (PYHAAMEHTOB OTHOCUTENLHO FOPU3OHTaNbHON OCK ah*", M, cneayeT
onpenensTb No opmyne

o b vi+ag o)y
0" K 2 2 22
X Q1 +45(0/n,) Q; @6)
roe
\V1:81+B%
; (37)
\|/2=SZ+B%S4
, (38)
30€ecCb

31:(“6)(%)2%(1“)_(%)2 (39



r Yo 2
oo () 2 () (12

-
+
>\
gl
~—
——
-
N
E

h2m
p=—
? 5 (45)
(= M
F
hh'Z ,(46)
A A . -1
X, ¢ - yrmnoBble YacCTOTbl korneodaHumn (byH,D,aMeHTa, c , COOTBeTCTBEHHO

rOpU3oHTarbHbIX N BpallaTeSlbHbIX OTHOCUTESTIbHO MOPU30OHTanbHOM OCU, NpoxXoaswen yepes
LEeHTPp TSXKEeCTM nodowsbl (yHAAMEHTa MepneHaukynsapHO  MMOCKOCTU  konebaHuun,
onpegensiemble no opmynam:

KX
=/ =
m @47
© . (48)
Ky=Ky=mghy . (40

Ky " Ko . KO3(pPULMEHTbI XKECTKOCTU OCHOBaHUS, kKH/m un kH-Mm onpegensemMbole

cornacHo ykasaHuam 6.1.4 unm 6.6.3;



0 - -
®0 - MOMEHT MHepLUMn MmaccCbl BCEN YCTAHOBKN OTHOCUTESIbHO OCKU, NpoxXoadLlen 4yepeas

2
LUEHTP TSKeCcTM nogowsbl (pyHAaMeHTa MNepneHauKynsipHoO nnockocTu konebanun, T™M
onpeaensieTcs no oopmyne

- 2
P00 "M (50)

O, . MOMEHT UHEPLIMN MacCbl BCEN YCTaHOBKM (pyHAAMEHTA C 3aCbINKOM FPyHTa Ha ero
obpes3ax M BbICTyNax WU MalUMHbl) OTHOCUTENBbHO OCW, MPOXOoAslen vepe3 OOLWMNA LIEHTP

2
TSDKECTU NepneHaukynspHoO Nnockocty konedanun, T™M
m - Macca Bcell ycTaHOBKM ((byHAaMeHTa C 3acChInKOM rpyHTa Ha ero obpesax u BbicTynax
N MalUVHbI), T;

LIS pacyeTHast ropu3oHTarnbHasi COCTaBnsAloLWas BO3MYLLAIOLWMX CUIT MaLUUHbI, KH,
onpegernsemMas no COOTBETCTBYIOLMM pasferiaM ¢ y4eToM yKkasaHun 5.2.21;

M - pacyeTHOe 3HayeHue Bo3amyLLatoLero MomenTa, KH "M | pagHoro cymme momeHTOB
OT TOPU3OHTAmNbHbLIX COCTaBMNAKLWMX BO3MYLLAOLWUX CUM MNpU MNPUBEOEHUN WX K OCH,
NPOXoAsALLEe Yepe3 LIeHTP TSXKECTU YCTaHOBKM MeprneHAUKYNAPHO MNIOCKOCTU KoneGaHui, u
BO3MYLLAIOLLIEMY MOMEHTY MalLLIUHbI;

hl, LI paccTosHUA OT ObLlero ueHTpa TSKEeCTM YCTaHOBKM COOTBETCTBEHHO O
BepXHen rpaHn (pyHgameHTa 1 4o nogowsbl oyHOaMeHTa, M.
y A -1
6.2.6 naBHble cOOCTBEHHble YacToTbl konebaHwuin yctaHosBku 2, € | cneayet
onpenensaTb U3 COOTHOLLEHNS

roe

z=(1+p)|n+| 32
X . (52)

6.2.7 AMNUTYyObl rOPU3OHTamNbHbIX 6&, M, W BpawartenbHbIX E’\P, pag, konebaHuin
MacCCUBHbIX U CTeH4aTbIX (PyHOAMEHTOB crnegyeT onpeaensTtb no gopmyne (36), npuHUMas

$=5=0 (npu onpegeneHun & v 8128220’ h=1 (npn onpegeneHum a\f’).
6.2.8 AMNnuTygbl ropu3oHTanbHO-BpallaTenbHbIX KonebaHui BepxHen rpaHu

dyHOameHTa q‘#’, M, NpyY OEACTBUU TOSIbKO MOMeHTa M (Fh = 0) cnegyeT onpeaendatb Mo
dopmyrne



2

2
_Mp {1 (mim)[a- (0] | +acoma+(nm,)]
QMP_ KXhZ ' Qi+4§§(w/7nx)29§

. (53)

6.2.9 AMNNuTYyAbl BepTUKanbHbIX KoniebaHnin MacCUMBHbBIX M CTEHYaTbIX (PyHOAMEHTOB &
, M, C y4€TOM BpaLLEeHNSI OTHOCUTENBHO rOPMU30OHTaNIbHOM OCK, NEPNEHANKYIISAPHON NSIOCKOCTH
konebaHwun, cneagyeTt onpeaensaTtb No opmyne

av:az+az”(54)

roe

= FV

2 2 2
K, [1—(m/xz)] +4g(0/h,)
; (55)

!
& - aMnnutyga BepTI/IKaJ'IbHOI7I COCTaBJ'IFHOUJ,eIZ BpawlaTtesibHbIX kornedaHumn

doyHOaMeHTa OTHOCUTESIbHO TOPU3OHTaNbHOM OCK, MNPOXOAALEN 4Yepe3 LEHTP TsHKecTu
YCTAHOBKM MNEepneHAMKYNApHO MfoCKOCTU  KonebaHwuin, onpegensiemas npu  OeACTBUN

FOPU30OHTanbHbIX CUM Fv n momenTos M, BKMYasik MOMEHTbl OT BepTUKamnbHbIX WU
rOpU3oHTarnbHbIX CuIl, Mo hopMyne

a =3 , (56)

F =

a npu OTCYTCTBUM ropu3doHTanbHbIX cun (1 " =0) no doopmyne

leB (w12, ] +42( o/

Q2 +42( 0/, ) &)

roe % - amnnutyga (yron nosopoTa), pad, BpawatenbHbix konebaHnn pyHagameHTa
OTHOCUTESTbHO rOPU3OHTarNbHOM OCU, onpeaensemMas no ykasaHuam 6.2.7;

FV - pacyeTHaa BepTUuKaribHada cocTaBAlwad BO3MYyLWAOWMUX CUJT MallUHbI, KH,

onpegensieMasi o COOTBETCTBYIOLLMM pasfenamM C y4eToM ykasaHun 5.2.21;
M - pacyeTHoe 3HadeHVe BO3MYyLLAKOWEro MOMEHTa, BKMOYallWee MOMEHTbl OT

BEPTUKAmbHBIX U FOPU3OHTamNbHbIX cun, KH "M

K, . KO3 PULNEHT XECTKOCTM OCHOBaHUS, kKH/M, onpefensiemMbln COrnacHo ykasaHusim
6.1.4 unn 6.6.3;



-1
Ao yrnoeasi 4actota COOCTBEHHbIX BepTUKamnbHbIX konebaHui dyHaameHTta, © |
onpegensemas no oopmyre

K

Z

m , (58)

N>’
1]

S . OTHOCUTENbHOE AeMndmpoBaHne Npu BepTUKanbHbIX KonebaHnax pyHaameHTa,
onpegensemMoe corrnacHo ykasaHmam 6.1.5 nnmn 6.6.4;

b pacCcTosiHne OT BepPTUKaribHOM OCU, NPOXOASALLEN Yeped LLEeHTP TSXKECTU YCTaHOBKY,
00 Kpad BEpPXHEN rpaHn oyHgamMeHTa B HanpasfieHun eUCTBUS CUIT 1 MOMEHTOB, M.
6.2.10 AMNAMTYgbl ropu3OHTasnbHbIX  KOMebaHuM  MacCUBHbIX W CTeHYaTbIX

dyHOaMEHTOB NpU BpalleHUN OTHOCUTESTbHO BepTUKanbHOW ocu*(4) qW, M, crnegyert
onpenenaTtb No gopmyne

‘%,\y:a\ylmax ’ (59)

roe hax paccTosiHMe OT BepTUKalNbHOM OCW, MPOXOASALLENA Yepe3 LEHTP TKEeCTU
yCTaHOBKM, 00 Hanboree yaaneHHoOM TOYKM PyHOAMEHTa, M;

& . amnnutyga (yron noBopoTa), pan, BpawartenbHbix KonebaHwnm dyHaameHTa
OTHOCUTENbHO BEPTMKANbHOM OCW, NPOXOASALIEA 4Yepe3 LEHTP TSHKECTU YCTaHOBKM,
onpegensemas no oopmyre

aV:

M\v
2 2 2
K, [1—(m/xw)] +4g(w/n,)
, (60),
3aecb M‘l’ - pacyeTHOE 3Ha4YeHue BO3MyLlawwero MOMeHTa, KH'M, OTHOCUTESTIbHO

BEpPTUKaNbHOW OCU, NPOXOASLLEN Yepes LEHTP TAXKECTU YCTaHOBKMY;

Ky . KO3(PPULIMEHT KECTKOCTU OCHOBAHUS NPU YNPYroM HepaBHOMEpHOM cagure, KH ™M

, onpegensaemsiin B cCOOTBETCTBUM C TpeboBaHnsamu 6.1.4 nnm 6.6.3;

Sy - OTHOCUTENbHOE AeMnupoBaHue ONA BpallaTenbHbiX KonedaHun yHoameHTa
OTHOCUTENTbHO BEPTUKANbHOW OCU, OnNpeaensemMoe B COOTBETCTBMM € TpeboBaHnammM 6.1.6 nnm
6.6.4;

X"’ - yrmoBada d4acTtoTa BpallaTelibHbIX konebaHumn C*)yHD,aMeHTa OTHOCUTEJIbHO

-1
BepTI/IKaJ'IbHOIZ ocH, I'IpOXOD,FILLI,eIZ yepes LUEeHTP TAXEeCTU YCTaHOBKMU, ¢ , onpegendaemasa no

dopmyrne

/&5
Ve

, (61)



roe % _ moment NHepLUMM Macc BCel YCTaHOBKM (pyHAaMeHTa C 3acbInKoW rpyHTa Ha
ero obpesax u BbICTynax M MalUMHbl) OTHOCUTENBHO BEPTUKANbHOW OCK, NpoXoasilen Yyepes

2
LEHTp TSXKeCTn ycTaHoBku, T'M
6.3 PacueT kone6aHmnn ¢pyHAaMEHTOB MaLIMH C UMNYJIbCHbIMU Harpy3skamu*(5)

6.3.1 AMnnuTygy BepTuKanbHbIX KoriebaHun pyHaameHTa npu LeHTpanbHOM YCTaHOBKe

MalLUHbI %2, M, CriedyeT onpeaensitb no popmyre

(1+e),
1+1,67¢,)A,m

= (
, (62)

roe € - KoaULMEHT BOCCTAHOBIEHUS] CKOPOCTU yaapa, 3HayeHne KOToporo crieayet
NPYHUMaTB MO YKa3aHWAM COOTBETCTBYIOLLNX pasaenos;

L MMNynbc  BepTukanbHoit cunbl, XH'C onpepensiembiii no  ykasanusm
COOTBETCTBYIOLUNX PA3ENnoB;

m, A TO Xe, 4YTO B (hopmynax nogpasgena 6.2.
6.3.2 AmMnnuTygy BepTuKanbHbIX KonebaHwn ¢yHOamMeHTa C Y4eTOM BpalleHus

OTHOCUTENbHO FOPU3OHTANbHOM OCKU, NEPNeHOAMKYNAPHOM MNIIOCKOCTU KonebaHun, 6\,, M,
cnefyet onpenendatb no oopmyne

8,=8,+a, , (63)

!
B KOTOPOW % onpegensieTcs no copmyne (62), a % o dopmyrne

roe L. paccTosiHne OT BepTuKarbHOM OCu pyHOAAMeHTa OO0 Kpas BepxXHew rpaHu B
HanpasfeHun OeNcTBUS UMNynbca, M;

% - amnnutyga (yron noBopoTa), pag, BpallatenbHbiXx konebaHun dyHOameHTa
OTHOCUTENbHO  FOPU3OHTANbHOM  OCW, NEepPneHaUKYNSAPHOW  MAOCKOCTU  konebaHun,
onpegernsemMas no opmyre

o (1+ely,
%" (1+1.678, )10,

, (65)

30€ecCb J‘P - iMnynbC MOMEHTa CUJ1 OTHOCUTENBHO FOpVISOHTaJ'IbHOVI ocu d)yHﬂ,aMeHTa,

nepneHaKYNapHOM  MMOCKOCTU  konebaHuin, KH-c-m onpegensemMblin Mo yKasaHUsIM
COOTBETCTBYHOLUNX pa3aenos;



900 , Y 10 Xe, 4To B 6.2.5.

6.3.3 AMNNUTYAbl FOPU3OHTaANbLHOW COCTaBMAOLWEN FOPU3OHTaNbHO-BpaLLlaTenbHbIX

konebaHnn yHagameHTa %P, M, N BpaljaTenbHbIX qW, M, COOTBETCTBEHHO, OTHOCUTESBLHO
rOPU3OHTaNbHON W BepTUKaNIbHOM OCEN, MPOXOOALMX Yepe3 LEHTP TSKeCTM YCTaHOBKMU
nepneHAnKyNapHO NIOCKOCTN konebaHui, cnegyeT onpenenstb No gopmMmynam

%0=3" . (66)

‘%,wza\ulmax ’ (67)

roe h - pacctosiHne oT NOAOLWBbLI 10 BEPXHEW rpaHn oyHOaMeHTa, M;

& - amnnutyga (yron noBopoTa), pan, BpawartenbHbix kKonebaHun dyHaameHTa
OTHOCUTENbHO BEPTMKANbHOM OCK, onpeaensdemas no oopmyne

_ (1+8)Jw
A (1+167¢, 0,0

' (68)
I UMMNYNbC MOMEHTa OTHOCUTENbHO BEPTUKAIIbHOM OCU, NPOXoAsALlen Yepes LeHTP
TAXECTUN YCTaHOBKMU, KH-c-™m .

Ay , e\v , hax TO e, yTo B 6.2.10.
6.4. PacyeT Kone6aHmn chyHgaMeHTOB MaLUMH Ha crnyYauHble AUHaMU4YeCKNe Harpys3ku

6.4.1 AMNNUTYAbl rOpM3OHTanbHbIX KonebaHn BEpXHEN rPaHN MaCCUBHbIX U CTEHYATBIX

hbyHOAaMEHTOB MalUMH (Hanpumep, MenbHUL) %w, M, paccYMTbiBaeMbIX Ha CryyaliHble
AVHaMWYEeCKMe Harpysku, cregyeTt onpeaenstb no opmyne

NN [+ /rp)ou | [1+( R/ e o]
7 miy Vzgxxll“(pf/ﬁ)lg

, (69)

2
roe S . criekTpanbHasi NNOTHOCTb CryYamHOW Harpysku, KH™ ¢ onpegensemas no

dopmyrne

®
5= ——|1-| =
q o 29 . (70)



2
Plzl_(%)
L (72)

roe LI paccTosiHMe OT LieHTpa TSKECTUM YCTaHOBKM A0 Ocu BpalleHust 6apabaHa
MenbHUUbI, M;

m' _ macca 3arpys3km 6apabaHa menbHuUbI, T;

® - yrnoBas yactoTa BpalleHusi bapabaHa, ¢’ ;

d - anameTp 6apabaHna, m;

0 - koahhMUMEHT, 3aBUCALLNIA OT TUMNA MaLUMHbI (MENbHMLbI) N NPUHUMAEMBbIN:
ANs cTepXHeBbIX MenbHuy, * =0,015;

ANa ocTanbHbIX TMNOB MenbHUL, ¢ =0,001;

2
g - yCKopeHune cesoboaHoro nagexus, g = 9,81 m/c”

O6o3HaueHus B, m, by , h, , }‘X, Mo Te Xe, 4YTO 1 B (hopmynax 6.2.5, 6.2.6.
6.4.2 AMMNUTYObl TFOPU3OHTamNbHbLIX KonebaHuh pamHbiX yHOAAMEHTOB MalUWH

(HanpyuMep, MenbHUL) q‘*“’, M, PacCyY/TbIBaeMbIX Ha CryyYalHble OVMHAMWYECKUE Harpysku,
crnenyeT onpeaensaTb no opmyne

a],\;/:a(-'-a\ylo ’ (73)

roe b paccTosiHMe OT LeHTpa TSXKEeCTU BepxHel YacTn doyHaamMmeHTa 4o ocu Hanbonee
yAaneHHoro NoALWMMHUKA MeNbHULbI, M;

&, & . aMnnuMTyabl COOTBETCTBEHHO TOPU3OHTaNbHbIX KonebaHui BepxHen 4actu
dyHOamMeHTa, M, ¥ BpalaTesbHbIX KoniebaHni OTHOCUTESTbHO BEPTUKAITbHOW OCU, MPOXOAALLEN
yepes LeHTP TSHXKeCTU BepxHen YacTu oyHaameHTa, pag, onpegensemMble no oopmynam:

1] /™S,
a=c 1
Sy 28, . (72)
e | /™S
&=3 '
S‘V 2£~’W , (75)

roe Sq - onpegendetcsa no gopmyne (70);

€ - paccTosiHMe B MNnaHe OT LieHTpa TSXECTN BEpPXHEN YacTu pyHaaMeHTa 40 cepeanHbi
AnvHbl 6apabaHa, Mm.

O603HayeHns SX, S\V, }‘X, XW, & : & - Te Xe, YTO 1 B hopmynax 6.2.1-6.2.4.



6.5 PacyeT Kone6aHMn MacCUBHbIX U CTeH4YaTbIX PyHAAMEHTOB MaLUUH NpuU
KMHEeMaTU4YeCKOM BO30OYyXaeHun

6.5.1 AmMnNnuMTyQy ropu3oHTanbHO-BpawaTenbHbIX KonebaHun BepxHEW paHu

byHOaMeHTa-NpuemMHMka npu KMHEMaTUYeckoM BO30YXAEHUW OT OfHoro dyHAaMeHTa-
NCTOYHMKA crieayeT onpeaensite no gopmyne

i [0+ (/1 )8, | 2+ 485 /) T+ (M7 ) B, ] 2
o~ Q2 +480/,) Q)

, (76)

cDX:sl(Kl)—4§§( % )Zsz(xz)

roe :
WXZSZ(Kl) +Sl(K2) (77)
o 2
o= )1 £ ) s(x)

X

)

3HavyeHus Sl(Kk) , SZ(K") , 83(Kk) , 84(Kk) , ana k = 1; 2 BbluucnaTcs no gopmynam (39)-

(42) npun 3Ha4YeHnsX

K]_:X%P'—l KZZX%P'—:L
1+B A, &
SR
¥ (79)

PacueT crneflyeT BbINOMHATL ANS KaXA0r0 U3 3HaYeHun £X |

B dpopmynax (76)-(79):

A . aMnnuTyga ropu3oHTanbHbIX KonebaHun TOYeK MOBEPXHOCTU rPyHTa B MecTe
YCTaHOBKW pyHOAMEHTa-NpueMHuKa OT ropu3oHTanbHbIX koriebaHnum pyHaaMeHTa UCTOYHUKA,

onpegensemMmas B COOTBETCTBUN C yKadaHuaMn 6.1.8;

alt)-ql2)
tnf ’ (80)

P



(1) ()
roe 4. : Rz amnnuMTyabl BepTuKarbHbIX KoriebaHnii NOBEPXHOCTU rPyHTa B TOYKaX,
COOTBETCTBYIOLLMX KpaiHUM TOYKaM CTOPOHbI (PyHAaMeHTa-NpueMHuKa ho OT BepTUKanbHbIX

KonebaHun pyHOamMeHTa UCTOYHMKA, onpeaensieMble B COOTBETCTBMM C YKka3aHusiMu 6.1.8;

bt pasmep CTOPOHbI MOAOLBLI (pyHOAAMEHTa-NpUEMHMUKA, B HanpaBrieHUM KOTOPOWM
paccMaTpuBaloTCs ropuM3oHTanbHble KonebaHus;

@ - yrnosas yactoTa konebaHun yHgaMmeHTa-UCTOYHMKA.

O603Ha4veHns by , L B, ! , Q , 7‘<P, A Te Xe, 4YTo B chopmynax 6.2.5.

6.5.2. AMnnutygy BepTuKanbHbIX KonebaHunm yHOaMeHTa-NnpueMHVka C y4eToMm

BpaLLeHNss NpN KMHEMATU4YEeCKOM BO30YXAEHMU OT OAHOro pyHOaMeHTa-UCTOYHMKa crneayeT
onpenenstb no dopmyne

kin kin ykin

& =% *&% T (g1)

o 1+48( 0/, )’
& =8, >
[1—(m/xz)2] +4g( /)
roe ; (82)

2 2 2 2
rkin _ Pha, (D<P+4§X( ”‘X) @
N =
n O +48( 0/, )0
1 éx( x) 2 : (83)
1 2
a4t
8= —
, (84)
30ecCb Ay , I 0003Ha4yeHus Te Xe, YTo B 6.2.9.

Mpu pacyeTe konebaHum pyHOaMeHTa-NPUEMHUKA OT KMHEMATUYECKOro BO30yxaeHus
kin kin
HECKONbKMX (PYHAAMEHTOB-UCTOYHUKOB CreayeT CyMMUPOBaTb 3HA4YeHus %o (nnn & ),
BblYMCNISiEMbIE COOTBETCTBEHHO N0 dopmynam (76) wmnu (81) Ansg Kaxgoro MCTOYHMKA
KonedaHui.

6.6 OcobGeHHOCTU pacyeTa cBalHbIX (pyHAAMEHTOB

6.6.1 Pac4yeT cBalHbIX (PYHOAAMEHTOB MalUMH C OMHAMUYECKUMW Harpy3kamu no
HecyLlen CcrnocobHOCTM TPYHTOB OCHOBAHUSA CBaW cnegyet MNpPOM3BOAUTL Ha AEncteue
pacyeTHbIX CTaTUYECKUX Harpy3ok B cooTBeTCcTBUM ¢ TpebosaHnamm CI124.13330.

[Mpn 9TOM pacyeTHble COMPOTUBIIEHUSA PYHTOB OCHOBaHMS Ha OOKOBOW MOBEPXHOCTU
CBal M Nog UX HXKHUM KOHLIOM AOSMKHbI ObiTb 4ONONHUTENBHO YMHOXEHbI HA KO3 PULNEHTDI

ycnoBui paboTbl FpyHTa OCHOBaHMSI COOTBETCTBEHHO Tty YenR , NfpuBeaeHHble B Tabnuue 6,



a CyMMa pacyeTHbIX COMPOTMBIIEHMM TFPYHTOBOrO OCHOBaHUA AN BUCAYMX CBal - Ha
KO3dhpnLUMEHT ycnoBui paboThbl Yeo , 3HaYEeHUs KOTOpOro npmeeaeHsl B Tabnuue 2. [ina cean-

CTOEK KoadhpuumneHT Yoo NPUHUMAETCS paBHbIM 1.

Tab6nuua 6

pyHTHI KoadhdunumneHTbl ycrnoum paboTbl FPyHTOB
OCHOBaHM4

Ha GokoBON noa, HXHUM
NOBEPXHOCTM CBau /.1 KOHLIOM cBau R

a) Mecku pbixnble obon KPYnHOCTU U 0,6 (0,75) -
BNaXXHOCTWN; MESKME U1 NblfieBatble
BOAOHACbILLIEHHbIE MOBON NNOTHOCTY;
IMWHUCTbIE FPYHTBI C MOKa3aTenem
TekydyecTu h>06

0) MNecku nbiNneBaTtble, MENKUE U CPeaHEN 0,75 (0,85) 0,75 (0,85)
KPYNHOCTW CpeaHen NioTHOCTM nitobon
BJT@XXHOCTW, KpOME yKa3aHHbIX B No3. "a";
IMUHUCTBIE TPYHTBI C NOKasaTenem
Tekyyecty 025=L=06

[pyrvne Buabl rpyHTOB 1(1) 1(1)

MpumeyvaHus
1 B ckobkax ykasaHbl 3Ha4YeHUs KO3(P(PUUMEHTOB ANns CBaWHbIX YHOAAMEHTOB C
NPOMEXYTOYHOWN NOAYLLUKOMW.

2 Mpu NpUMeHeHUM cBail B NPOCAJOYHBIX FPYHTAX 3HAYeHWUs KoadpULMEHTOB '°.f 1 TR
NPUHUMAIOTCA KaK A58 IMUHUCTBIX TPYHTOB C nokasaTenem TEKy4eCTU, PaBHbIM 3HAaYEHUI0, Npu
KoTopoM B cooTBeTcTBUM C YykasaHusmm CI1 24.13330 onpenendawTcs pacyeTHble
COMPOTUBIIEHUSA FPYHTA NOA HWXHUM TOPLIOM M HA BOKOBOM NOBEPXHOCTU CBaM.

B cnyyae onpepeneHuss Hecywen cnocobHOCTM cBa Mo peaynbTatam MoneBbIX

UCMbITaHU BMECTO KO3IhpUuMeHTOB Tep.t g YepR BBOAUTCS KO PUUMEHT yCroBui paboTsl

TPYHTOB OCHOBaHUA ch’ OI'IpeD,eJ'IFIeMbIIZ KaK OTHOLWleHue Hecyu_te|7| cnocobHoCcTn cBaw,

OonpeaeneHHon pacyeTHbiM cnocobom € ydeTom KoadhdumumneHToB Tep.t YCP'R, K TOR e
HecyLen cnocobHoCTN 6e3 yyeTa aTUX KOIPPULMEHTOB.

B cnyyae onupaHua cBam Ha rpyHTbl, YKa3aHHble B no3. "a" Tabnuubl 6, HecyLiyto
CNOCOBOHOCTb CBaW criegyeT onpeaensaTb No pesynbTaTaM NoMeBblX UCMbITAHUA ANUTENbHO
OENCTBYOLWNMA  OMHAMUYECKUMU  Harpy3kamn. [lpu OTCYTCTBUM TakuxX [aHHbIX MpuU
cooTBeTCTBYHOLWEM O0BOCHOBaAHMM OOMNYyCKaeTcs onpeaensitb HecyLyto CrnocobHOCTbL cBan no
pesynbTatam MOfeBbIX WUCMbITaHMA B cooTBeTcTBMM C TpeboBaHmamm CI1 24.13330 c

BBeJEeHNeM BMeCTO KOadhpunumMeHToB Tept 1y TepR KoadppuLmeHTa Yop=0,25 .

6.6.2. INpwu ycTponcTtee cBanHbIX (PYyHOAMEHTOB 34aHUN N COOPYXKEHUN, PACNONOXEHHbIX
B6NM3n pyHaaMEHTOB MalMH C ANHAMUYECKMMWU Harpys3kaMu, Hecyllasi cnoCcOBHOCTb cBaMu
onpeaensietcs B cootBetcTBUM ¢ TpeboBaHnamm CI1 24.13330 ¢ y4eTOM AOMNONHUTENBHOIO

KoadppmumeHTa ycnosui paboTbl rPyHTOB OCHOBaHWUA Vep (nnn Topt y YopR ), 3HayeHus



KOTOpPbIX ONpeaensoTcs B COOTBETCTBMN C 6.6.1. Pa3amepsbl 30HbI, ANS KOTOPOW y4YUTbIBAETCA
yKa3aHHbIN KO3 PULMEHT, criegqyeT NpMHUMaTb B COOTBETCTBUN C YKasdaHusamun 5.2.23.

6.6.3 Pac4yeT konebaHui cBanHbIX yHAAMEHTOB MaLUWH criegyeT Npou3BOANTb MO TEM
Xe dopmyrnam, 4To U Ona (pyHOaMeHTOB Ha €CTEeCTBEHHOM OCHOBaHUM, HO MpU BBEAEHUU

y y 0
BMECTO 3Ha4eHuUn mMmaccbl, MOMEHTOB NHEPLUNN MaCCbl N )KECTKOCTEN m ) e‘P, ®0 ) 6‘4’ ) KZ, KX,

. 0 0 0 K
K<P, Ky COOTBETCTBYOLLUX UM NPUBEAEHHbIX 3HAYEHUIA Mreg | Vored  Poored Cyred Mzred Kicred ,

Korea , Ky reg , onpeaensemMblx no dopmMynam (85)-(100).
[ns BepTuKanbHbIX konebaHum cBanHbIX PyHAAMEHTOB

N N
mz,red:mr+32 z mi,p+ z mi,O
i=1

=1 : (85)
K"
Kz,red: Zyied
Kz,red'O
+ NEA,
, (86)
roe
K* =N —Bth([_il)ﬂx
AT ol
; (87)
B= CpmU _ C,
V 8A TR
K i
Z Couck o ; Couck
Cpm_ k=l| Bz_k CO|

B dopmynax (85)-(87):
m obLas macca pocTBepka C YCTaHOBIEHHOM Ha HEM MaLLVHOWN, T;
m . -

P - Macca 4acTtu i-in cBau, 3arnyobneHHoONn B rPyHT, T;

0 - macca YacTu i-i1 cBau BblLLIE MOBEPXHOCTU FPYHTA, T;
N - ynucno ceau;

B MOAynb YNpyroctu matepuana cean, klla;
I rnybvHa NorpyxeHusi CBaum B rpyHT, M;



'0 - pacCTtodHMe OT noAgolwBbl POCTBEPKa OO NOBEPXHOCTU TPyHTa, M; ANA HU3KOro

pocTBepka b=0 X
2
A nnoLuaan nonepeyHoro cevyeHms ceam, M ;

U - NEPUMETP NOMEPEYHOro CEYEHNA CBan, M;

C . KO3 PMLUMEHT YyNpyroro paBHOMEPHOIO CXXaTUHA rPyHTa Ha YPOBHE HUXKHMX KOHLLOB
3

cBan, kH/m , onpegensemsin no gopmyrse (5), B KOTOpoOW nnowiagb nogowsbl pyHaameHTa A

NPUHUMAETCS paBHOM NSowaan HambonbLLEro NoNepPeYHOro CEYEHNs1 HUXKHErO KOHLAa cBaun, a

3Ha4vyeHne koadpdpumumneHTa oy Ans 3abmBHbIX CBaK yaBanBaeTCs;

*

k™. KO3 (PULUMEHT, NPUHMMAEMbIM paBHbIM ONA cBan: 2 - ONS  CANOLWHbIX
Xenes3obeToHHbIX; 2,5 - Ans nonbiX XXene3obeToHHbIX; 3,5 - Ans AepeBsiHHbIX;

C -
Pk - ynenbHoe ynpyroe conpoTuMBneHue rpyHTa Ha GOKoBOW NMOBEPXHOCTU cBan B K-m
cnoe, NnpuHMMaemoe no tTabnuuam 7 n 8;

3
“ - KO3 PULUMEHT, NpUHUMaembIn paBHbiM 10000 kH/m ;

Ky 5. HOMep Cnosi rPyHTa, OTCYMTbIBAEMbIA OT NOBEPXHOCTM FPyHTa A0 NyOuHbI,

pasHoit cooTaeTcteerHo | 1 ! =0.2[1+ath(10/1)] !

k. TOnwmMHa K-ro cnos rpyHTa;

th - TaHreHc rmnepbonnyeckni.

NMpumeyaHue - [pn yMeHbLUEHUM pacCTosHUA Mexay cBasMmu oT 5d go 2d 3HaveHue

K y
zred - cnegyeT ymeHbllaTb B OBa pasa (AnA NPOMEXYTOYHbIX PacCTOsSHWIA onpeaensith
MHTepnonsaumnen).

Tab6nuua 7
MokasaTernb TEKYYEeCTU MMMHUCTBIX IPYHTOB L YaensbHoe conpoTusneHue & , kH/ v’
075<l <1 15-10*-05-10*
05<1.<0,75 3-10*-15-10*
0,25<1.<0,5 45-10*-3-10
0<1.<0,25 6-10*-45-10*

MpumevaHunsn
1 Ansi NPOMEXYTOYHBIX 3HAYEeHWI L 3HadYeHne % onpepensieTca MHTepnonsauuen.
2 [Ins npocago4HbIX FPYHTOB 3HAYeHUs YAEIbHOro yNpyroro cConpoTmenenus % cnenyer

onpeaensTb Kak ANs MMUHUCTLIX FPYHTOB C NokKasaTensMmn TekydecTun b | cooTBeTcTByoWwmM
NPUPOAHON BNAXXHOCTN NN C Y4€TOM BO3MOXHOIO 3aMaynBaHusi B COOTBETCTBUN C
TpeboBaHnamm Cl1 24.13330.

Tab6nuua 8

3
Mecku YaenbHoe ynpyroe conpotusnieHve % , KH/M™ | rpyHToB

pasnMYHoON BNaXKHOCTU

BOOOHACLILLEHHbIX ‘ BIMa>XHbIX ‘ MaJ10BJTaXXHbIX




CpefHen KpynHOCTHU:

pbIXnble 15-10* 2-10* 3-10*
CpeAHeu MrnoTHOCTU 3-10° 4-10° 5. 10%
Menkue:

pbIXnble 1-10* 15-10* 25-10*
cpegHeu nrnoTHOCTU 2.10° 3.10° 4-10°
lMbineBaTble:

pbiXnbie 05-10°* 1-10° 15-10
cpeaHen MrnoTHOCTU 1-10° 15-10° 25-10*
MpumeyaHune - YaenbHoe ynpyroe ConpoTUBEHME ANS NAOTHbBIX NeCYaHbIX IPYHTOB crnenyet
npuHuMmaTtb Ha 50% Bbiwe, YeM Hanbonblee M3 3Ha4yeHMn % , ykasaHHbIX B Tabnuue 8 ans
AAHHOro BUAa rpyHTa.

[ns ropusoHTanbHbIX KoniebaHnin ceanHbIX (PyHOAMEHTOB

N

N
Mg =M+ By D M+ ) mg
i=1

i=1 : (88)
B::0,25B: : (89)
_ NTE,|
red p ’ (90)

4
roe | - moment MHEepLUUW Nriowaan nornepeyYyHoro ceveHns ceam, M ;

0 - koadbdpuumeHT ynpyron gedopmaunm cucTembl "cBasi-rpyHT", onpegensieMbiii no
dopmyne

=20, . (91)

apneck % - koadpduLMEHT AechopMaL, onpedensieMblii B COOTBETCTBUM C YKa3aHUSIMU

CM 24.13330 npn e =3
[na cean, LWapHUPHO COMpPSXXEHHbIX C POCTBEPKOM,

-\3
p:Ao"'ZBbl)a"'Co(ba)z"'U)_gL
.(92)

[lna cBan, 3alLleMIIEHHbIX B POCTBEPK,



L G GRBE C)

B dopmynax (92), (93):

A‘J BU G . KO3hMLUMEHTDI, 3aBUCSLLME OT NPUBEAEHHON rMyOMHbI NOrPYXXEHNA cBaun

. (93)

I=al YCIOBMWI ONMPaHNSA ee HUXKHErO KoHUa (onpeaensatoTtca no ykasaHuam Cl1 24.13330).
[nsa ropnsoHTanbHo-BpaLaTenbHbiX konebaHui cBarHbiX YHAAMEHTOB

m(p,red:m(,red : (94)
N N
0 =0 +B*Z m r2.+Zmi 2
o,red or z 1,p h,i ,0°h,i
i=1 i=1 . (95)

_ 2
eq)O,red - e(p,red + hZ m : (96)

B dopmynax (95)-(97):

0 .
¢ - MOMEHT MHepuun Macchbl pOCTBEPKA N MaLLUWHblI OTHOCUTESIbHO FOPU3OHTalIbHOMU
ocH, I'IpOXO,D,FIUJ,eIZ yepes nx obLwmn LEeHTP TAXeCTU nepneHaukyn4apHO nioCcKoCTu konebaHum,

2
T M -

f‘b - pacCcTtodHMe OT UeHTpa TAXECTU MacCcChbl My 00 NoAoLBbl POCTBEPKA, M;

I . o y

hi - paccTosiHMe OT ocM i-i1 cBan 4O rOPU3OHTAmNbHOW OCM, NPOXOASALLEN Yepes LEeHTp
TSXKECTU NOAOLWBbLI PyHAAMEHTa NepneHanKynsipHO NAOCKOCTU KonebaHui.

[nsa BpawaTenbHbix konebaHnin cBanHOro oyHAaMeHTa OTHOCUTENBbHO BEPTUKAIbHOW
ocu

rTly,red = rTE(,red : (98)

Oy rea = ZmipVI ZmiOW




B dopmynax (99), (100):
0 y
¥ - MOMEHT MHEPLUUN MacChl POCTBEPKA N MaLLMHbI OTHOCUTENBHO BEPTMKAIIbHOM OCMH,
2
NPOXOASILLEN Yepes LIEHTP TsHKeCTM pocTBepka, T'™M

i paccToAHMEe OT OCM i- CBau OO BEPTUKaNbHOW OCWU, NPOXOASLLEN Yepe3 LIEeHTP
TSHKECTU POCTBEpKa, M.

6.6.4 OTHOCUTENbHOE AemndupoBaHME [fON9 CBaWHbIX (yHOAAMEHTOB cnefyet
onpeaensTb, Kak NpaBuIio, No pesyrbTaTtam UcnbiTaHWi. [1py OTCYTCTBUM 3KCNEepUMEHTanNbHbIX

AaHHbIX OTHOCUTENbHOe AemndupoBaHue & Npu BepTUKarnbHbIX KonebaHuAX CBanHbIX
dyHOaMeHTOB gonyckaeTcs NpuHMMaTh paBHbiM 0,2 ansa yctaHosusLuuxcs konebaHun n 0,5

ANSA HeyCcTaHOBUBLUMXCA konebaHunin. 3HavyeHus = , S , Sy onpegenstoTcs no dopmynam (15)-
(17).

6.7 OcobeHHOCTU pacyeTa Kone6aHun yHAaAMEHTOB MaLUMH HA MHOroneTHeMep3nbiX
rpyHTax

6.7.1 PacuyeT BepTuKanbHbIX U FOPU3OHTalbHbIX KONebaHU MaCCUBHbBIX U CTEHYaTbIX
yHOAaMEHTOB W BepTUKasnbHbIX KonebaHuh pamHbiX (PyHOAMEHTOB Ha ecTeCTBEHHOM
OCHOBaHUKW, a TaKkKe BepTUKanbHbIX KonebaHui cBaWHbIX (PyHAAMEHTOB ANS MaLUUH C
BpalLalWUMNCA Y4acTaMU, C KPUBOLUUMHO-LWATYHHbIMKM MeXaHu3MaMu, ApObUNbHbIX U
MEemnbHUYHbLIX YCTAHOBOK, BO3BOOMMbIX Ha TBEpPOOMEP3NbIX [PYyHTaX, WCMNOMNb3yeMbiX MO
npuHumny |, nponssBoauTb He cnegyer.

PacyeT ropnsoHTanbHbIX KoniebaHUn pamHbIX PyHOAMEHTOB yKa3aHHbIX TUNOB MallUuH
B 9TUX YCIOBUAX crnegyeT Npon3BoAUTb B COOTBETCTBUM C YKasaHUAMUM nogpasgenos 6.2 1 6.4.

6.7.2 PacueT BepTMKanbHbIX KonebaHun yHaameHTOB (B TOM YMUCNE CBaWHbIX) MaLUWH
C UMMNYNbCHBLIMW Harpy3kamy B TBEpAOMEP3MbIX MPYHTaX, UCNOSb3yeMbiX No npuHumny |, a
Takke PyHOaMeHTOB MalLVH BCEX TUMOB B NSIACTUYMHOMEP3IbIX FPyHTaxX cnegyeT NponsBoauTb
KaKk Ha HeMep3nblX [pyHTax B COOTBETCTBUM C TpeboBaHUAMU, UINOXKEHHbIMU B
COOTBETCTBYHOLLMX pasgenax ans pasHblX TUMOB MaLLVH; NPU 3TOM KO3PULIMEHTbI XXECTKOCTU
OCHOBaHW oyHOAMEHTOB criegyeT onpeaendatb No AaHHbIM pe3ynbTaToB NOMEBbIX UCMbITaHUI
rPYHTOB.

6.7.3 PacuyeT amnnuTyg ropmsoHTasnbHbIX kKonebaHun cBanHbiX yHOAMEHTOB MaLUWH C
nepuoavyecknmMm 1 criydavHbiMM  OUHAMWUYECKUMU  Harpyskamu, BO3BOAUMbBbIX  Ha
TBEPAOMEP3NbIX [PyHTaX, WCNONb3yeMblXx MO npuHumMny |, cnegyet npousBoanTb B
COOTBETCTBUM C YKaszaHUsMU rnogapasgenos 6.2 n 6.4. [Npu 9ToM KOS(PPULNEHTbI XXECTKOCTU

KOHCTPYKUUN pyHOaMeHTa S u Sy criegyeT onpeaensTb No opmynam:



B dopmynax (101), (102):
!
S KOS(PPULMEHT XKECTKOCTU i-U CBan C XECTKOW 3afesikon B pPOCTBEPK B

. 3
rOpM30HTarlbHOM HanpaBneHuu, kH/m, S =125/} :

_ . 4

b - momenT MHEepLMKN Nnowaaun rnonepeyvyHoro cevenuns i-n ceamn, M ;

=L+H+
b pacyeTHasi AnvHa ceau, M, h=b+H 3d;
0<H<H,

H - BenuumHa, naMmeHsilowascs B npeaenax , NpyHMMaeMasi ans Hambonee

He6j'laFOI'IpVIFITHOFO cnyyad npu pacyeTe Ha konebaHus;

by o COOTBETCTBEHHO PACCTOSIHME OT HWXKHEW rpaHu nnuTbl pyHOameHTa [o
MOBEPXHOCTWU TPyHTA, M, U TOJMLIMHA CE30HHO OTTaMBalOLLIEro cros, M, onpegensiemas B
cooTBeTCTBUM C yKazaHuamu Cl1 25.13330;

d - AnameTp unu CTOopoHa MOMEPEYHOro CEeYEHUs CBau B HanpaBneHUn OEenCTBuS
ANHAMNYECKOW Harpysku, m;

i pacCcTosiHMe OT LieHTpa TAKeCTU pocTBepKa 40 OCH i-1 cBawn, M.

6.7.4 Pacuet konebaHuin pyHAaMEHTOB MaLUUH, BO3BOANMbIX HA MHOIONIETHEMEP3bIX
rPyHTax, ucnosibayemblx no npuHumny ll, cnegyet BbIMNOMNHATL Kak HA HEMEP3rblX rPyHTax B
COOTBETCTBUMN C TpeBOoBaHUSAMUN, N3NOXEHHBIMW B pasfenax Ans pasHbiX TUMNOB MaLUWH.

7 Ocob6eHHOCTU pacyeTa n NPpoeKTUupoBaHuUA (byHFI,aMeHTOB pa3findHbIX BUAOB MalUUH

7.1 ®dyHOaMeHTbl MalUUH C BpalalowWwmMMnUCs YacTaAMU

7.1.1 TpeboBaHua HacTosLWEro pasgena pacnpoCTPaHATCS Ha MNPOEKTUpOBaHME
dpyHOameHTOoB  TypbomawnH  (9HepreTumdeckmx, HedpTe- KU rasonepekaymBaroLnx
TypboarperatoB MowHocTbto o 100 Teic. kBT, Typ6okomnpeccopoB, Typb6oBO34yXO4YyBOK,
TypboHacCoOCOB), 3NEeKTpPU4YecCKkMx MaluvH (3nekTpoasuraTenen, MOTOpP-reHepaTopoB WU
CUHXPOHHbIX ~ KOMMEHCATopOB), LEHTPUdYr, UEeHTPOBEXHbIX HACOCOB, [ObIMOCOCOB,
BEHTUIATOPOB U TOMY MNOAOBHLIX MaLLWH.

lMpoekTnpoBaHne TypbomalunH MoLHocTbo 6onee 100 Tohic. KBT cnegyeT BbIMOMHATb
Nno yKkasaHusIM creumanbHbiX HOPMaTUBHbBIX JOKYMEHTOB.

7.1.2 B coctaB wucxXogHbIX [LaHHbIX AN MPOEKTUpoBaHUA yHOAMEHTOB MalluH,
yKkasaHHbIX B 7.1.1, KpoMe MaTepuanoB, NepeyncneHHbix B nogpasgene 5.1, 4OMmKHbl BXOAUTb:

AaHHble O 3HA4YeHUsIX Harpy3ok OT MOMEHTA KOPOTKOro 3aMblKaHUS B 3IIEKTPUYECKUX
MalUMHax U OT TArM BakyymMa B KOHAEHcaTopax MapoBblX TypOWH, KOOpAWHATbI TOYEK WX
NPUITOXEHNA W pa3Mepbl MMOWAnoK nepefadn 3TUX Harpysok; [AaHHble O Harpyskax,
BO3HMKAOLLMX NMPpY TENMOBbIX AedopMalmsx MaLUuH;

CXEMbl PacrofioXeHNa 1 Harpysks OT BChomoratenbHoro obopygoBaHusa (Macno- u
BO3ayxooxnagutenen, MacnsiHolx 6akoB, HacocoB, TPybonpoBoAoOB 1 Ap.);

cXeMbl NoWwazokK, onuparoLwmxcs Ha PyHOAMEHT, U JaHHble O HOPMATUBHbLIX 3HAYEHUSX
Harpy3oK OT HUX;

AaHHble Ona onpefeneHns MOHTaXHbIX Harpy3oK, pasMepbl NoWaaok nepegadm 3Tnx
Harpy3ox.

Mpumeyanue - lNpu npoektTupoBaHun yHaameHToOB TypboarperatoB MOLLYHOCTbIO
25 Toic. KBT u 6Gonee nokasatenn U3MKO-MEXAHMYECKUX CBOWCTB T[PYHTOB [OOSTKHbI



onpenensitbCs Ha OCHOBE HEMOCPEACTBEHHbIX UCMbITAHUI B MOMEBbIX MNN fabopaTopHbIX
YCrOBUSIX.

7.1.3 ®dyHOamMeHTbl MalWH C BpawawWwMMUCA 4YacTaMmu cregyeT MpoeKkTUpoBaTh
paMHbIMW, CTEHYATLIMWU, MACCUBHbLIMU NN 0BNEr4YeHHbIMMN.

Mpn BbIOOpPE KOHCTPYKTMBHOW CXeMbl yHOAAMeHTa cnegyeT pyKOBOACTBOBATbLCA
TpeboBaHuamMU, cogepxawwmmmca B 5.2.10-5.2.13; npu atom cneagyet cobnogatb CUMMETPULIO
dyHOaMeHTa OTHOCUTENbHO BepPTUKaNbHOW MNSIOCKOCTU, NpoxoAsien 4Yepe3 oOCb Bana
MaLUWHbI.

CTteH4yaTtble (pyHOaMeHTbI cregyeT NpoeKTUpoBaTh NPenMyLLLEeCTBEHHO C NonepeYvHbIMn
CTEHaMM, pacnosioXXeHHbIMU NoA NOALMMHUKAMUN MaLLVHbI.

7.1.4 LleHTpoGexHble Hacocbl, arpermpyemMble Ha 3aBOAEe-U3roTOBUTENE MPU MOMOLLM
Kene3obeTOHHbIX OMOPHbIX NAUT C 3neKkTpoaBuUraTensMn UNu ABuraTensMm BHYTPEHHErO
cropaHna mouwHoctelo go 400 kBT, gonyckaetcsa ycTtaHaBnuBaTb 0e3 dyHAameHTa Ha
noactvnawowmn cnon nona. [Ona arperatoB ¢ AsuratensaMm MoOLWHOCTbO o 50 kBT
Xenes3obeTOHHbIE OMOPHbIE NMUTbI YCTaHABNMBAKOTCA Ha nogctunatowmi crnon nosna 6es
crneunanbHOro 3akpenneHnsa Ha NoafMBKY M3 necyaHo-LEeMEHTHOro pactesopa TonwmHon 30-
50 mMm. [Ona arperatoB C ABuratenssMm  MOLWHOCTbIO cBble 50 kBT kpenneHue
Xene3obeToHHON OMOPHOW MAUTbI K NOACTMNAKLWEMY CrOK Mona AO0SMKHO OCYLLECTBIATLCS
dyHOAMEHTHbIMW BonTamu.

7.1.5 ®dyHaameHTbl TypboarperatoB MOLLHOCTLIO 25 Thic. KBT 1 Gonee, He nmetowme
BUBpOM3ONALNKN, HE AOMYCKAeTCa onupaTb Ha NecKU pbixrble NI060Mn KPYNHOCTU N BNAXXHOCTH,
MEenkne U1 nbineBaTtble BOAOHACHIWEHHbIE NOOON MMAOTHOCTU, T[NIMHUCTbIE TPYHTbI C

nokasarenem Tek | >06
y4yecTu , @ TakKe Ha rpyHTbl ¢ mogynem gedopmauum meHee 10 Mla
W FPYHTbI, NOABEPXXEHHbIE B BOOOHACHILLEHHOM COCTOSIHUM CydddO3NMN.

7.1.6 Ha HWxHMe nNnnTbl (UM POCTBEPKM) paMHbIX (OYHOAMEHTOB MaLLVH, YKa3aHHbIX B
7.1.1, ponyckaeTcs onvpaTb CTOMKM MNNOLWAAOK OBCNYyXMBaHUA MalUMH N NepekpbiTUS Hag
nogsasnom.

B cny4ae yctponctBa nog BCeM MalUMHHLIM 3anoM obuien (pyHOaMEHTHOM NMUThI
AonyckaeTcs HenocpeaCcTBEHHO Ha 3TON NNUTE BO3BOAUTb (PyHOAMEHTbI MaLUUH.

OneMeHTbl BepxXHero CTpoeHna dQyHOAMEHTOB He [OnyckaeTca CBs3blBaTb C
3N1eMEeHTaMM U KOHCTPYKLUMAMMU 34aHUS.

NMpumeyaHune - B BMaE NCKIOYEHUST HA ANIEMEHTBI BEPXHErO CTPOEeHUst PyHOAaMEHTOB
MaLUWH JonycKaeTcs onupaTb BKNagHble y4acTKM NepekpbiTusa. B aTom cnyyae noa onopamu
0©anok nepekpbITUA Heobxo4MMO NpeaycMaTpmBaTh U30NUPYIOLLYHO NPOKNAaAKy, Hanpuvep, n3
dToponnacta wnu  gpyrux nogobHblx  matepuanoB. Takue npoknagkm - criegyet
npegycMmatpupaTtb TaKke No4 OnopamMu MNepekpbiTUA M NNowagok  obcnyXuBaHus,
YCTaAHOBMEHHbIX Ha CTOMKaX, ONePTbIX HAa HYWXKHWE NNUTbI (POCTBEPKA) PYyHOAMEHTOB MaLUMH.

F
7.1.7 HopmaTuBHblE AMHAMUYeCKUe Harpysku (BepTukanbHble "V U ropu3oHTarnbHble

F
nh), KH, OT MalWH ¢ BpalLaloLWMMUCS YacTaMK criedyeT NpUHMMAaTh Mo AaHHbIM 3a4aHus Ha

npoeKkTnpoBaHme, a Npu oTCyTCTBUMN 3TUX OAaHHbIX O0MYCKAEeTCA NPUHUMaTb paBHbIMW:

s
I:n,v= I:n,h = “Z Gi
=1 (103)



roe M - koadppmuMEHT NponopLUNOHANbHOCTN, yCTaHaBNMBaEMbIN No Tabnuue 9;

S - YNCI10 POTOPOB,

G _gec Kakgoro potopa MallmHbl, KH.
Ta6bnuua 9
MawwmnHbl KoadhpmumneHnT
NpONOpUMOHaNbHOCTM K
TypbomalumHbl 0,2
OneKTpMYecKme MaLlnHbI C YacTOTOM BpalleHnsa |
00/MUH:
meHee 500 0,1
o1 500 go 750 0,1-0,15
ot 750 go 1500 0,15-0,2
cabie 1500 0,2
LlenTpudpyru (d - guameTp potopa, M) n |2
(1)
LleHTpoGexHble HacocChl 0,15
[bIMOCOCHI M BEHTUNATOPDI 2
08( L)
"\ 1000
HO He meHee 0,2

7.1.8 [OnHamunyeckne HarpyskM OT MaLUMH, COOTBETCTBYKOLLUME MaKCUMasibHOMY
ANHAMU4YeCKOMY  BO3LEWCTBUIO  MalMWHbI  Ha  dyHOAAMEHT, cregyeT  NpUHUMAaTb
COCPEOOTOYEHHbIMM UMM pacnpefeneHHbIMM U MNPUNIOXKEHHBIMW K 3fleMeHTam,
nogaepXXuBarLWwmM MOALMMHUKK (K purensam, 6ankam, cTeHam) Ha ypoOBHE OCen 3akragHbIX
jetanen.

7.1.9 [Ona dyHoameHToB TypOOMaLUMH pacyeTHY AOUHAMWUYECKYH Harpysky B
NpOAOSIbHOM FOPU3OHTANbHOM HanpaBfeHuu criegyeT NpuHMMaTb MO AaHHbIM 3a4aHusA Ha
NPoOeKTUpoBaHWe, a npu OTCYTCTBUM ITUX [JaHHbIX Aonyckaetcs npuHumMaTtb pasHou 0,5
3Ha4YeHUs1 TOW XXe Harpy3km B MOMEepeyHOM ropu3OoHTarbHOM HarnpaBfieHUK; Ans ocTanbHbIX
MaLLUMH C BpaLLaoLWUMKUCa YacTAaMU NMPOAOSIbHYO Harpy3ky cnegyeT NpuHMMaTh PaBHOM HYIHO.

7.1.10 HopmaTuBHble Harpy3ku Ha dyHOAMeHTbl TypbomaluvH, COOTBETCTBYHOLLME

M .
MOMEHTY KOPOTKOTO 3amblkanusi ™ KH'M 1 1qry Bakyyma B KOHAEHCATOpe Mpu rMBKOM

F
npucoeavHeHUM KoHaeHcatopa  "Va¢  kH, cnegyetT npuHMMaTtb MO 3adaHMIO  Ha
NPOEeKTUpOoBaHWe Unu onpeaensts No dopmynam:

N
M =9 79—k
, (104)

Fovac=100a . (105)

B dpopmynax (104), (105):
N - HOMUHanNbHas MOLLHOCTb 3IIEKTPUYECKON MaLUWHbI, KBT;



. 4acToTa BpaleHnAa MallnHbl, 06/MuH;

ke . KO3 PULUMEHT KPaTHOCTM BpaLLaOLLEro MOMEHTA MPU KOPOTKOM 3aMblKaHWUW,
NPUHMMaeMbIi MO 3adaHU0 Ha NPOEKTUMPOBaHWE, B Cllydyae OTCYTCTBMS B 3a[aHuWe Ha
NPOEKTUpOBaHME AornyckaeTcsl NpUHMMaThb paBHbIM 10;

2 2
100 - ycunue Tarm Bakyyma Ha 1 M ceuennst Tpybonposoaa, kH/m X
a - nnowagb NonNepeYvyHoro cevyeHns COoeauHUTESTIbHOW FOpJIOBMHBI KOHAeHcaTopa C

TypObuHoWn, %

7.1.11 lpun onpefeneHnn pacyeTHbIX 3HAYEHUN YCUNUN B anemMeHTax pyHOaMeHTOB
MallMH C BpallarWwMMUCA 4YacTsaMU B Kaxaoe OTAeSibHoe codveTaHue crefyeTt BKA4aTb
TONbKO OOHY W3 Harpys3oK, COOTBETCTBYIOLLUMX [UHAMUYECKOMY BO3AENCTBUIO MAaLUUHbI:
BEPTUKANbHYIO CUNTY U MOMEHT B BEPTUKASIbHOW MSIOCKOCTU WS FTOPU3OHTAlNbHYH CUy U
COOTBETCTBYHOLLNE €N MOMEHTbLI B FOPU3OHTASTbHOM N BEPTUKASIbHOM MTOCKOCTSIX.

Harpyska oT Tarnm Bakyyma B KOHOeHCaTope Y4MTbiBaeTCsl B COMETaHUAX Harpy3oK Kak
AnVTenbHas cTaTnyeckast ¢ KoaULIMEHTOM HAZEXKHOCTH Mo Harpyake ' f =12
Co4eTaHue, B KOTOpOEe BXOAUT MOMEHT KOPOTKOrO 3aMblKaHUS M , ABNAETCS 0COBLIM.
7.1.12 HopmMaTnBHYO MOHTaXHYKO Harpysky Ha BepxHen nnute doyHOameHTa creayet

2
MPUHUMATB MO 3a[aHUI0 Ha NMPOEKTUPOBaHME, Ho He MeHee 10 KH/M - ee cneayet ymHoxaTh

Ha KOAMULMEHT HAAEXHOCTM MO Harpyake ! f =12 N KOIPPUUNEHT ANHAMUYHOCTH n=1,

7.1.13 Pacuyetr konebaHuh yHOaMEHTOB BCEX BMAOB MalUMH C Bpallalowmumucs
YacTAMM CBOAUTCA K OMpedeneHunito  MakCUMarnbHOW  aMnnuTyabl  FOPU3OHTarnbHbIX
(nonepeyHbix) konebaHun BepxHen NnuThbl (ANA paMHbIX (PyHAAMEHTOB) UNX BEPXHEWN rpaHu
dyHOaMeHTa (4519 MacCUMBHbIX U CTEHYATbIX (PyHOAMEHTOB); pacyeT cnegyeTt NpousBOAUTb B
COOTBETCTBUM C YyKasaHusMM nogpasgenoB 6.1 m 6.2. PacyeT amnnutyg BepTUKalbHbIX
konebaHuin npu OTCYTCTBMM TpPebOBaHUN TEXHMYECKOro 3afaHusl, Kak npaBumno, He
npon3BoauTCA.

7.1.14 Tlpn pacdetax konebaHUM 3HaAYEHUS PaCYHETHbIX OUHAMWYECKUX Harpy3ok
cnefyet onpenendatb Ha OCHoBaHuK 5.2.21n7.1.7.

7.1.15 [Ina MaccuBHbIX U CTeHYaTbIX PyHOAMEHTOB MaLUMH C BpaLaLWmnMMnNCs YacTaMm
c YyactoTon BpaLleHus 6onee 1000 o6/mMuH pacyeT konebaHu gonyckaeTca He NPOU3BOAMUTD.

7.1.16 Pacyer «konebaHuMi OMOpPHOM nNAUTbI  arpermpyemoro obopyaoBaHus
NPoOn3BOAMTCA KaK NS MacCuBHbIX pyHAameHToB. Npu aTOM B Maccy dpyHaameHTa crnegyet
BKMOYaTb Maccy obopyooBaHWA, OMOPHOM MNAUTbI M MacCy NoACTMNAloLWEero crnos nona
HenocpeaCcTBEHHO NOA NMANTON U B NPUMbIKatoLLEN 30HE Ha pacCcTosiHUK 0,5 M OT rpaHen NnThbl.

B cnyyae HeobGXoOuMMOCTM OrpaHM4YeHuUst  pacnpocTpaHeHua konebaHunh  oT
obopyaoBaHMs,, CMOHTUPOBAHHOIO Ha Xene306eTOHHbIX OMOPHbIX NAUTax, B NOACTMMAAOLWEM
cnoe norna criegyeTt ycTpavBaTb CKBO3HOM LLOB.

7.1.17 Tpn Hanu4Mn B 3agaHUN Ha NPOEKTUPOBAHME (PyHOAMEHTA TEXHONOMMYECKMX
TpeboBaHUN, OrpaHuyYMBalOLMX nepemelleHna n gedopmauum QyHoameHTa u3 ycrnosui
COXpaHEeHWs1 B3aMMHOIO MOJSIOXKEHNSA ANIEMEHTOB MalLMHbI U CBA3AHHOMO C Hen obopyaoBaHnS
ana obecnevyeHMs HOpMarnbHOW WX JKCNyaTtauun, TOMWMHA HWKHEN nnutbl oyHAaMeHTa
onpegensieTcs pacyeTomM no gecdopmaumsim B COOTBETCTBUM C YKasaHUsSMU npunoxeHusi B. B
3TOM Criydae 9KCUEHTpUCUTET LEeHTpa TAXecTu nnowaau nogowsbl pyHAaMeHTa U fIMHUK
AENCTBMS PaBHOLEWCTBYHOLLEN CTaTUYEeCKUX Harpy3ok (cMm. 5.2.7) He HopmupyeTcs npwu
cnefyowmnx ONOSHUTESNbHbBIX YCNOBUSAX: BEMUYMHBI KpaeBbIX AaBNeHUN nNpyu BHELEHTPEHHOM



3arpyxeHum oyHaameHTa He NpeBOCXOAAT npaBon Yactu dopmynbl (1) 6onee yem Ha 25%;
pacyeT konebaHu BegeTcs C y4eTOM SKCLEeHTpUcUTeTa.

7.2 dyHaaMeHTbl MaLIMH C KPUBOLUUMHO-WATYHHbIMU MeXaHU3MamMm

7.2.1 TpeboBaHuns HACTOSILLEro pasfgernia pacnpoCTPaHATCA Ha MNpPOeKTUpoBaHWE
dyHOaMeHTOB MaLLWH c KPVBOLUMMHO-LWATYHHbIMU MexaHu3Mamu, nMeroLmnxX
HeypaBHOBELLUEHHbIE CUIbl U MOMEHTbI, B TOM Yucne agu3enen, nopLiHeBbIX KOMNPeCCopos,
MOTOP-KOMMPECCOPOB, NECONUIIbHBIX pam, Tokomoobunen u T.n.

7.2.2 B cocTaB UCXOOHbIX AaHHbIX ONS MPOEKTUpOoBaHUSA (PYHOAMEHTOB MalUWH,
yKasaHHbIX B 7.2.1, KpoMe MaTepuanos, NepeyuncrieHHbIX B nogpasgene 5.1, 4omkHblI BXOAUTb:

3Ha4YeHus1 paBHOLENCTBYIOLNX HEYPaBHOBELLEHHbIX (BO3MYLLIAIOLWMX) CUM U1 MOMEHTOB
nepBon N BTOPOW rapMOHUK OT BCEX YacTen, MecTa NPUoXeHUs CUN 1 NIIOCKOCTU OENCTBUS
MOMEHTOB;

paccTosiHMe OT OCM IMaBHOro Barna MaluvHbl O BEPXHEN rpaHn pyHaameHTa.

7.2.3 ®yHOaMeHTbl MaWKWH C KPUBOLUMMHO-LLIATYHHBIMW MexaHu3Mamu crnegyet
NPOeKTMpPOBaTb MacCCUBHbIMA UMW CTEHYaTbIMW, @ B OTAENbHbIX CryYasx ANd MaluH C
BepTUKANbHO PaCnoNOXEHHbIMN KPUBOLUMMHO-LLATYHHBIMU MEeXaHU3MaMKn JOoMNyCKaeTCsa Takke
npegycmMatpusaTb YCTPONUCTBO paMHbIX (OYyHOAAMEHTOB.

7.2.4 Komnpeccopbl, arpermpyemble Ha 3aBofe-u3rotosutenie nnpuv  MOMOLUN
Xenes3obeTOHHbIX OMOPHbIX MAUT C 3nekTpoaBUratendaMu unu OBUratensamu BHYTPEHHero
cropaHna mowHocTteto o 400 kBT, gonyckaetcs ycrtaHaBnueaTb 6e3 dpyHOamMeHTOB Ha
nogctunawowmin crnon nona. Pacuet konebaHuh n kpenneHune xene3obeTOHHOW OnopHOM
NAUTbI K NOACTMNAoLWeMYy Cro nona JOMMKHbI OCYLLLECTBATLCS C y4eToM TpeboBaHumn 7.1.4 n
7.1.16.

7.2.5 Ha dpyHAamMeHTbl MalnH gonyckaeTca CBOOOAHO onupaTth OTAESbHbIE NSIOWaaKu
N CTOMKW, a Takke BKMNadHble YY4acTKMU NEPEKPbITUN MeXAy CMeXHbIMW (pyHOamMeHTamu, He
COEOVHEHHbIE C KOHCTPYKLUMSIMU 30aHUN.

MpumeyaHue - OnupaHne 3NMeMeHTOB KOHCTPYKLUMI 30aHNA Ha dyHOAAMEHTbl MaLUuH
AonycKkaeTcs B BUOE UCKNIOYEHUSA Npu Hann4mm o60CHOBaHMS.

7.2.6 Pac4eT npOYHOCTM 35IEMEHTOB KOHCTPYKLUMIA (OyHOAMEHTOB crneayeT NponsBoauTb

c y4yetom TpeboBaHun 5.2.20 n 5.2.21, npnyem B cpopmyrne (2) crneagyeT npuHUMaTb Fi
HOPMAaTMBHYIO OUHAMWYECKYIO Harpy3Ky, COOTBETCTBYIOLLYIO HanborbLuen aMmnnuTyge nepson
UM BTOPOW rapMOHMKM BO3MYLLAIOLLMX HArpy3oK MalluWHbI, yCTaHaBnNnnMeaeMon B 3afaHuM Ha
NPoeKTUpoBaHNe.

7.2.7 Tpn onpegeneHnn amnnntya konedaHmn pyHaamMeHTOB rOpU30OHTasrbHbIX MaLLWH
pacyeT [OMyckaeTcs OrpaHnYMBaTb TONbKO BblYMUCIEHMEM amnnutyabl KonebaHun B
HanpasfeHuu, napannenbHOM CKOSMbXEHW0 TMOopLUHEerW, W He y4YuTbiBatb BNUAHUE
BEPTUKaITbHOW COCTaBMAIOLLEN BO3MYLLIAIOLLNX CUTT.

Mpu pacyete amnnuTtyg konebaHui pyHOaMeHTOB BEPTUKaNbHbIX MaLUWH A0MyCcKaeTcs:

pacyeT aMnnuTyA ropu3oHTanbHbIX KOebaHun orpaHMyYnTb TONBbKO ANS HanpaBreHus,
nepneHaVKynspHOro rnaBHOMY Bany MalUWHbI;

pacyeT amnnuTyq BepTukarnbHbIX KonebaHum NnpomsBoanTb TOMBbKO C Yy4€TOM BMUSHUSA
BEpPTUKaNbHOW COCTaBNAOLEN BO3MYLLAIOLMX CUT.

[na doyHaamMeHTOB MalUvH C YrroBbIM PacrofioXeHUeM LUNNHOPOB pacyeT amnnuTya
BblHY>KOEHHbIX KonebaHwi cnegyet npous3BOAMTb C YY4E€TOM KakK BepTuKanbHOW, Tak W
roOpuU3oHTarnbHOW COCTaBMAoLWeNn BO3MYLLAOWMNX CUN N MOMEHTOB MaLUMHbI A51S NIIOCKOCTU
dyHOamMeHTa, NepneHankynspHOM rnaBHOMY Basly MalUUHbI.



7.2.8 Pacuyetr konebaHmn dQyHOAMEHTOB MalUMH C  KPUBOLLMMHO-LIATYHHbBIMA
MexaHu3Mamu cregyeT NpoM3BOAMTb B COOTBETCTBUM C YKa3aHUAMKU noapasgena 6.2, npuyem
3Ha4YeHNs] HOPMATMBHbIX BO3MYLLAIOWNX CWU NEepBOM WM BTOPOW TFApMOHWUKM crnefyet
nNpUHMMaTL MO 3a4aHUI0 HA MPOEKTUPOBAHME.

7.2.9 B cnyyae, ecnu u3 gByx rapmMoHVWK BO3MYLLAKOLMX CUIT U MOMEHTOB OfHa
coctaBnsieT meHee 20% Opyromn n ee yactoTa otnmnyaeTcsa 6onee yem Ha 25% oT cobCTBEHHOM
YyacToTbl KonebaHun pyHaameHTa, TO Npu pacyeTe amnNNUTyA BblHYXXOEHHbIX KonebaHui ee He
YUMTbIBAIOT; B OCTallbHbIX Cly4Yasax pacyeT amnnuTyd crnegyeT nNpou3BOAUTL ANS KaXKAOW U3
nepBbIX ABYX rapMOHMK BO3MYLLAIOLWIMX CU U MOMEHTOB. [1pn 9TOM pacyeTHble 3Ha4YeHus
amnnutyg konebaHun dyHaameHTa ANna KaXAoW rapMOHMKM He AOSKHbI  NpesblwaTb
npegenbHO AoNYCTUMBIX 3HaYEHWU, NpUBEAEHHbIX B Tabnuue 5.

7.2.10 na BTOpOM rapMOHMKMA BO3MYLLLAIOLNX CUT U MOMEHTOB 3HAYeHUs aMnnuTya

rOPU3OHTarnbHbIX U BepTUKamnbHbIX KosiebaHun %o n & cnefyeT onpefensitb Mo TeM Xe
doopmyrnam, YTo 1 Ans NepBon rapMOHUKK, 3aMEHUB B (popMynax 3Ha4YeHue yrinoBon 4acTtoThbl

BpalLeHUst MalLnHbl @ Ha 20
7.3 dyHAaMEHTbl Ky3He4YHbIX MOJIOTOB

7.3.1 B cocTtaB MCXOAHbIX OaHHbIX AOf1 NPOEKTUPOBaHUS DYHOAMEHTOB Ky3HEYHbIX
MOJOTOB, KPOME MaTepuarnoB, yKkasaHHbIX B nogpasaene 5.1, 4omKHbl BXOAUTD:

YyepTexu rabapuToB MOMoOTa C ykadaHMeM Tuna MonoTa (LUTaMMOBOYHbIN, KOBOYHbIN) U
ero MapKu;

HOMUHanNbHasa 1 gencTBuTernbHas (C y4eTOM MacChl BEpXHEW NOSTIOBUHLI LITaMna) Macca
nagarLmx YacTen; BoicoTa UX NageHus;

Macca waboTa 1 CTaHuHbI;

pa3mMepbl NOAOLWBLI WaboTa 1 OTMETKN ee OTHOCUTENBHO Nona Lexa, a Takke pasMmepbl
OMOPHOW MANTbI CTAHUHbI;

3Ha4yeHne KoapuLmMeHTa BOCCTAaHOBMEHMS CKOPOCTUN yaapa nNpu WTaMnoBke NU3genum
N3 LUBETHbIX METasoB U UX CriaBoB;

BHYTPEHHMI AnamMeTp umnuHapa n pabodee gaBneHne napa unu sosgyxa (Mnu aHeprus
yaapa).

7.3.2 ®dyHOaMeHTbl MOMOTOB criefyeT NPOEKTUPOBaTb B BUAE KECTKUX MIUT WUNn
MOHOMUTHbIX 6510kOB. [N9 MOMOTOB C Maccou nagarwowmx vacten go 3 T BKAYUTESNbHO
AonyckaeTcs YCTPOMCTBO ofHoro obuiero dyHaameHTa nog HECKOSbKO MOSIOTOB MpU UX
pacrnosioXXeHUn Ha OgHON NTNHUN.

7.3.3 TonwwuHa nogwaboTHOM YacTn doyHAAMEHTa AOMMKHA ObiTb HE MEHEE YKa3aHHOWM
B Tabnuue 10.

Tabnwuua 10
HomunHanbHasa macca TonwwHa nogwaboTHOM YacTu Yuncno apmaTypHbIX CETOK B
nagaroLmx YacTtemn dyHOaMeHTa, M, He MeHee BEepXHen Yyactn oyHgameHTa
monota " | T
m<1 1 2
1<my<2 1,25 3
2<my <4 1,75 3
4<my<6 2,25 4




6<m,<10 2,6 5
m, > 10 Csbliwe 3 Csblwe 5

7.3.4 ®yHOaMEeHTbI Ky3HEYHbIX MOSTOTOB AOSMKHbI UMETb KOHCTPYKTUBHOE apMUpoBaHme
B COOTBETCTBMM C TpeboBaHusmun 5.2.14.
BepxHioo 4YacTb oyHAameHTa, NpMMbIKaoLWYy K noawaboTHOW npoknagke, crneagyet

apMmnpoBaTb rOPU3OHTarNbHbIMK CETKAMN C KBapaTHbIMU Si4enkamu pasmepamm 100%100 \ypm
n3 crepxHen gnametpom 10-12 mMm; ceTku crnefnyeT pacrnonaratb pggamy ¢ pacCTOAHUEM
mMexgy Humm no Beptukanm 100-120 mm B Konuyectse, NnpuHMMaemom no Tabnuuye 10 un

3aBUCSILLEM OT MACcChl NagatoLLen Yactv morota o .

YacTb pyHOAMEHTOB KOBOYHbLIX MOJSIOTOB, PaCrOSIOXKEHHYHO MOA4 MOLOLUBOW CTaHWHbI
MonoTa, crnegyet apMmMpoBaTb FOPWU3OHTasNbHbIMU CeTKaMW C KBaapaTHbIMU siMEeNMKaMn U3
cTepXxHen guameTpom 12-16 MM C warom B NpogosfibHOM M rnornepeyHoM HanpasneHnax 200-
300 mm. AHarnornyHble apMmaTypHble CETKW crefyeT yCTaHaBnvMBaTb Yy rpaHen BbleMKWU Ons
waboTa BcexX BUAOB Ky3HEYHbIX MOSOTOB, MPUYEM BepTUKalbHble CTEPXHU 3TUX CETOK
Heob6xo4MMO AOBOANTL 4O NoAowBbl yHAAMeEHTa.

7.3.5 [epeBsiHHble nowaboTHble MNPOKNagku cnegyeT u3rotaBnveBaTtb M3 OyOOBbIX
OpycbeB; Ans MOMNOTOB C Maccou nagawwmx vacterm o 1 T noawaboTHy npoknagky
A0MNyCKaeTCs U3roToBMSATb U3 NINCTBEHHULbI UMW COCHBI.

[epeBsiHHbIE NPOKNaaKu cnegyeT npegycMaTpyBaTh U3 nunomartepuanos 1-ro copTa no
FOCT 2695 n NOCT 8486.

Mpn 060CHOBaHUKM pac4eTOM M MO COrfacoBaHMUIO C 3aBOAOM - U3rOTOBUTENEM MaLUVHbI
AO0NycKaeTcs 3aMeHATb AepeBsaHHbIe NoawaboTHbIE NPOKIaAKM Ha pe3nHOTKaHEBbIE.

7.3.6 AMNnuTyapbl BEpTUKanbHbIX konebaHu pyHaaMeHTOB MOSIOTOB NPU LIEHTPasibHON

yCTaHOBKe aZ, M, crieqyeT onpeaenaTb no dopmyne (62), B KOTOPOM UMMYIbC BEPTUKATTbHON

cnne Yz, KH ¢ , onpegenseTcs no opmyrne
=MV (106)

roe My Macca nagaroLwmx 4yacten momnoTa, T;

V' - cKopocTb Mafgawowmx 4vacteit MoroTa B Hadane ygapa, m/c, nmpuHuMaemasi no
3aaHM0 Ha MpPOEKTMPOBAHWE WNKW, NPU OTCYTCTBUM TaKMX [LaHHbIX, onpegensiemas mno
dopmynam:

ANs MonoToB, cBo6oAHO nagaroLmnx (PPUKLMOHHBIX U OLHOCTOPOHHEro AENCTBUS),

v=0,9 |/ 2gh, . (107)

A5 MOJIOTOB JBOMHOIo AENCTBUSA

B A

v=0,65|/ 2gh, +1

(108)

nnn



. (109)

B dopmynax (107)-(109):

f‘b - pa60l-|a;| BbICOTa NageHuna yoaparwnx yacTteun morfnoTa, M;

2
A . nnowaab NopLIHNA B uMnuHape, M ;

fn . cpefHee oaBneHue napa unun Boagyxa, kla;
En 3Heprusa yaapa, KOx;

2
g - YCKopeHune csoboaHoro nageHus, g = 9,81 m/c”
KoadhdbmumeHT BoccTaHOBRNEHUs ckopocTu ydapa € B dopmyne (62) cneayet
NPVHUMATL: NPW LUTAMMNOBKE CTanbHbIX M3OENUn ANd MOMOTOB LWTamMnoBo4HbIX € = 0,5; anga

KOBOYHbIX MonoToB € = 0,25; npu wTamnoBke M34enuin U3 LBETHbLIX METansoB N UX CMNaBoB
KO3hpMUMEHT creayeT NpUHUMaThL No 3a4aHu0 Ha NPOEKTUpPOBaHKe.
7.3.7 AMnnnTyay BepTuKanbHbIX KonedbaHun dyHgameHTa npu yCTaHOBKE MOSoTa C

SKCLIEHTPUCUTETOM crneayeT onpenensatb no gopmynam (63)-(65), B KOTopbIX 3Ha4eHue € - 1o

Xe, 4yto B 7.3.6, a 3Ha4YeHne nMmnyrbca MOMeHTa Jo onpenensieTcs no opmyne

Jp=%€ (110)

raoe e - aKCUueHTpUucuTeT yaapa, M.

Mpwn ycTponcTee obLwen NNnTbl NOA4 HECKOSbKO MOSIOTOB B COOTBETCTBUM C 7.3.2 1 Npu
HECKOSbKMX OTAENbHO CTOAWMX PyHAAMEHTaxX B Liexe aMnnuTyabl BEpTUKanbHbIX KofiebaHun
dyHOaMeHTa cnefyeT onpeaensitb C y4eToM ykasaHum 6.1.7.

7.3.8 [Ina ymeHblueHns konebaHui dyHaaMeHTOB MOMIOTOB Y BPEAHOMO BIIUSIHUS MX HA
obcnyxumBawLWnNA  NepcoHarn, TexHonormyeckne npoueccbl, BOMM3M  pacrnonoXeHHoe
obopyaoBaHMe M KOHCTPYKUMM 34aHWA U COOPYXXEHUW crnefyeT, Kak — npaBurio,
npegycmatpmsatb BU6ponsonaumnio pyHaaMmeHToOB MOSIOTOB.

MpumeHeHne Bnbpounsonsumm aenseTcs obs3atenbHbIM Ang PyHOaMEeHTOB MOSIOTOB C
Maccon nagarowux yacten 1 1 n 6onee, ecrnv ocHoBaHUs PYHAAMEHTOB MOJIOTOB U HECYLLINX
CTPOUTESbHBIX KOHCTPYKUWA 30aHUMA KY3HEYHOro Lexa CroXeHbl MenkuMu U nblrieBaTbiMn
BOJOHACbILLIEHHbIMUY NEeCKamu.

7.3.9 Cymma cTaTm4eckoro u gUHaMM4Yeckoro AaBneHnn Ha noAawwaboTHY Npoknagky
He [OrKHa npeBblWaTb PacYETHOro COMPOTUBMEHUS OPEBECUHbI MPU CXKaTuM Monepek
BOJIOKOH.

PacyeTHoe AamHamudeckoe paaBneHve Ha nogwaboTHyto npoknagky ©, kMla,
BbluMcnaeTcda no gpopmyne

_ Ew
c=1,6myv AT aan

roe B . MoZAynb ynpyroctu maTepuana nogwaboTHow npoknaaku, klla;



!
My CyMMapHad Macca waboTa M CTaHWHbI ONs WTaMMOBOYHbLIX MOJIOTOB M Macca

waboTa ANnsa KOBOYHbIX MOJIOTOB, T;

2
A onopHas nnowaab wabota, M ;
t - TONWMHA NPOKNaAKK, M.

7.4 dyHaaMmeHTbl (hOPMOBOYHbLIX MALUMH NIUTENHOrO NPOM3BOACTBA

7.4.1 TpeboBaHuWs HACTOSILLEro pasfgerna pacnpoCTPaHATCA Ha MNpPOeKTUpoBaHWE
dyHOaMEHTOB  (POPMOBOYHBLIX (BCTPAXMBAKOLWINX) MaLIUH FUTEAHOrO0 NPOU3BOACTBA C
BepTUKaNbHO HanpaBfieHHbIMU yOaPHBIMU Harpy3kamu.

7.4.2 B cocTtaB UCXO4HbIX AaHHbBIX ONA NMPOEKTUpoBaHna pyHAaMeHTOB (POPMOBOYHbIX
MaLLUVH NIMTENHOrO NPOM3BOACTBA, KpOME MaTepmnaroB, yKa3aHHbIX B nogpasgene 5.1, A0SKHbI
BXOOUTb:

HOpPMaTUBHbIE CTaTMYECKMe Harpys3ku, nepepaBaemble Ha yHOAAMEHT OCHOBHbIMU
MexaHu3Mamu (BCTPSAXMBAIOLLMM, MOBOPOTHLIM, MPUEMHBLIM U MP.), N TOYKN MPUITOXKEHUS 3TUX
Harpysok;

rpy3onogbeMHOCTb MalUMH (CyMMapHasa macca onoku u hopmMOBOYHOW CMecK), Macca
nagaroLmx Yactem n CTaHUHbI BCTPSIXMBAIOLLLENO MEXaHU3Ma;

paboyas BbICOTa NageHNsa BCTPAXMBAOLWMX (Nagarowmx) YacTen MaLluHbI;

pasmMepbl B nraHe, TonwmHa 1 matepuan HagdyHaaMeHTHOW Yyrpyron NpoKaaku.

743 [Ona yctpouctBa HagdyHOAMEHTHOM  ynpyroM  MpoKnagkum  cnegyer
npegycMmatpusatb Opycbsa U3 gyba n nuctoByo pesuHy. [ns BCTpsAXmMBaoWmMx (oOPMOBOYHbIX
MaLUMH rpy30nogbeMHOCTLIO MeHee 5 T fonyckaeTcsa npumeHeHne 6pycbeB U3 NUCTBEHHMULbI
UITN COCHBb.

HepeBsiHHbIEe Bpycbs cneayeT U3roToBNATb U3 APEBECUHBI, OTBEYatoLLeN TpeboBaHNAM,
yKkasaHHbIM B 7.3.5.

7.4.4 ®yHoameHTbl (POPMOBOYHBLIX MaLUMH JIMTEMHOrNO NPOM3BOACTBA cnegyet
NPOEeKTUPOBaTb, Kak NPaBuo, Xene3obeTOHHbIMU MaCCUBHBIMMU.

BbicoTa cyHaoameHTa noa BCTPAXMBAKOLWMM MEXaHM3MOM W pacCTosHMe OT AHa
KaHanoB, TOHHENEeN 1 BbIEMOK A0 NOAOLWBbLI (PyHAAMeEHTa A0SKHbI ObITb HE MeHee yKasaHHbIX
B Tabnumue 11.

Ta6nuua 11

py3onogbeMHOCTb MaLUUHbI BbicoTa coyHOameHTa nog PaccTtosiHue ot gHa

m oy BCTPSAXMBAOLLUM KaHarnoBs, TOHHeNeun n

MEeXaHM3MOM, M, HE MEHee BbIEMOK 40 NOAOLUBLI

dyHOamMeHTa, M, He MeHee

m<15 1 0,2
15<m=<25 1,25 0,3
25<m<5 1,5 0,4
5<m,<10 1,8 0,5
10<m,<20 2 0,7
m>20 2,25 0,9

7.4.5 ApmnpoBaHne pyHaamMeHTOB (POPMOBOYHbBIX MALLVH U UX OTAENbHbIX 3N1EMEHTOB
Heobxo4MMO MPOM3BOOUTL B COOTBETCTBMM C TpeboBaHuAMK, npuBedeHHbiMM B 5.2.14, C
y4yeToM crnefyowmnx yKasaHun.



BepxHioo yacTb yHOaMeHTa HenocpencTBEHHO MNO4 CTaHMHOW BCTPSXMBAKOLLETO
MexaHu3Ma criegyeT apMupoBaTb FOPU3OHTalTbHbIMU CETKaMU, YUCNO KOTOPbIX Ha3Ha4YyaeTcH B
3aBUCMMOCTU OT rpy30N0AbEMHOCTUN MEXaHU3Ma, T:

go5 1-2 ceTkun
oT 50015 2-3 ceTKkun
cB. 15 3-4 ceTkmn

HapyxHble xene306eTOoHHble CTeHbI, orpaxjaroLmne popMOBOYHYIO MaLUUHY, criegyeT
apMupoBaTb OBOWNHbLIMU CETKaMW, UCMOMb3ya B Ka4eCcTBe BepTUKaribHOW apMaTypbl CTEPXHU
AnameTtpom 12-14 mm npu rpysonogbemMHOCTM MalmnH o 15 1 u guametpom 16-20 MM npm
GonbLuen rpysonogbeMHOCTU. B kadecTBe NpoaonbHON apmaTypbl crieqyeT npegycMmaTtpyBaTth
cTepxHu gumameTtpom 10-12 mm ¢ warom cootBeTcTBeHHO 300-400 mm. CeTkm cnepyet
COeauHATL Mexay cobor nonepeyvHbIMU cTepXkHAMUM anameTpom 10-12 mm yepes 600-800 mm
B FOPM30OHTalIbHOM U BEPTUKAIIbHOM HanpaBreHuUsIX.

HapyxHble BokoBble rpaHu pyHAamMeHTa cnegyeT apMmMpoBaTh apMaTypHbIMU CETKaMMU,

3
BbINMOJIHEHHBLIMU OJ14 (byH,El,aMeHTOB o6bemom 80 M 1 meHee ¢ BepTUKaribHbIMU CTEPXKXHAMMU

anametpom 12-14 mm u warom 200 mm, a ana dyHoameHToB obbemom Gonee 80 M
anameTpom 16-20 MM C TeM Xe Larom.

7.4.6 ®DOpMOBOYHblIE MaLUMHbI C MOBOPOTHO-MEPEKUAHBIM MEeXaHU3MOM cregyeT
pacrnonaraTb Ha (yHOaMeHTe, Kak npaBuno, obpalleHHbIMXU MOBOPOTHO-NEepPeKngHbIM
MEXaHU3MOM B CTOPOHY CTPOMUTENbHbBIX KOHCTPYKLINNA.

7.4.7 AMNnNuTyabl BepTuKanbHbIX KonebaHnin cyHOaMeHToB (POPMOBOYHbLIX MaLUWH

-1
crnegyeT onpenensitb B 3aBMCMMOCTM OT COOTHOLLEHUS yrnoBon Yactotbl @, € | cBoGOAHbIX
BEpTUKANbHbIX KonebaHun NOABWMXKHBLIX YacTe MaluMHbl Ha ynpyron HagdyHOAMEHTHON
! -1
npoknagke wn YrnoBouM 4acToTbl 7‘2, C , cBobOOHbIX BepTUKamnbHbIX KorebaHun Bcen
YCTaHOBKW Ha rpyHTe, onpegensembix no oopmynam:

k
M 112)
KZ
A= —
m  (113)

roe K - cymmapHbIn KO3QMULMEHT XECTKOCTU YNpyron HagdyHOaMeHTHOW NPOoKnaakKu,
kH/m, onpeagensiembii no oopmyne

= B
tE, L

2
3[ecb A nnoLuaab CTaHWHbl BCTPAXMBAIOLLIETO MexaHuama, M ;

By . MOAynNb YNpYyroctun AepeBaHHON npoknaaku, kla;



E . MOAYNb YNPYroctu Pe3vHOBOM MPOKNagku, MPUHUMaeMbld B 3aBMCUMOCTM OT
TBepaoctu no NOCT 263;

& TOMLWMHA Pe3NHOBOW NpoKNaaku, M;

W TONWMHA AepeBSHHOM NPOKNaaku, M;
)
M" . macca ycTaHoBKM, T, onpeaensemas no opmyne

=My my+m . 19)

Mo . CyMMapHasi mMacca nagalwmux 4YacTel MalluHbl, BKoYasi mMaccy Ornoku U
dOPMOBOYHOW CMECH, T;

My MaccCa CTaHWHbI BCTPAXMUBaAKOLWLEro MexaHmima, T,

m - obLian macca yHaaMeHTa, HEMNOABMXKHbBIX YaCcTeEN MaLUMHbI U TPYHTa Hag obpesamum
dyHOameHTa, T.

®>0,7\]

Mpn ycnosuu aMmnnuTyabl BepTUKanNbHbIX KorebaHun &%y & dyHOaMEHTOB

OpMOBOYHLIX MalIWH crnegyeT onpegensatb no dopmynam (62)-(65), B KoTopbix & -

KO3 (PMLMEHT BOCCTAHOBIEHMS CKOPOCTM yaapa, MPUHMMaeMblii paBHbIM HYIHO; I UMNynbC

BepTUKanbHOW CUnbl, kH-c onpeaensemMbii no opmyne (106); Jo UMMNyrbC MOMEHTa Cus

OTHOCUTESTbHO TOPU3OHTaNIbHOW OCK, kH-c-m onpenensieMbln no dgopmyne (110); V -
CKOPOCTb NagarLmx Yyacten opMOBOYHOM MaLLMHbI, M/c, onpeaensemas no opmyne (107),

B KOTOPOW LI paboyas BbICOTa NageHNs BCTPAXMBAKOLMX YacTeN MaLUMUHbI, M.
Bmecto 3HaueHun Ay n M B dopmyne (62) crnegyeT npuUHUMATL 3HAYEHUS

) ] o
COOTBETCTBEHHO i n M BeiumncneHHble no gopmynam (113) n (114), a BMECTO 3HaYeHu Ao
0 9! '
n 9 B dopmyne (65) - s3HayeHns "¢ n 0 ; s3HayeHne Ao onpegenseTca no gopmyne

K

=1/ o

0
“© (115)

0! y y
roe * - MOMEHT MHepLMUM Macchl BCel YCTaHOBKM, BKHOYas Maccy NoaBUXKHbIX YacTen,
OTHOCUTENbHO OCW, MpOXOAsLled Yepe3 LEeHTp TSHKeCcTU MoAowBbl  dyHOaMeHTa

2
nepnenanKynsipHo Nrockoctu konebaxHun, T'M

®<0,7A}

Mpn ycnosuu aMnnuTyay BepTUKarnbHbIX KonebaHun & dyHOaMeHTOB

hOpPMOBOYHBLIX MaLIWH crnegyeTt onpenenatb no cdopmyne (54), B KOTOpPOK % . amnnutyga
BepTUKanbHbIX konebaHun obLliero LeHTpa TsKecTn doyHOaMeHTa U HEMOABWKHbLIX YacTeu

MalUuMHbI, onpeaensemasa no dgopmyne (55); a4 . aMnnMTyga BepTUKarbHOMW COCTaBnsawoLen
BpawlaTenbHbIXx konebaHui dyHOaMeHTa U HEMOABMXKHbLIX YacTen MallMHbl OTHOCUTENbHO
rOPU3OHTaNbHOM OCK, MPOXOAALEN Yepe3 MX OOWMA LEHTP TSKECTU nepneHauKynsapHo
nnockoctn konebaHun. [Ons dyHOaMEHTOB MaWWH C  LEeHTpanbHbIM  NPUNIOKEHNEM
ANHaAMMNYECKOWN Harpys3ku (BCTpAXMBaKOLLME CTOSbl U (POPMOBOYHbIE MALUUHBI CO LUTUTOBLIM



'
C'beMOM) % =0. B crniydae npurioXXeHud ANHaMU4ecKom Harpy3km ¢ 3KCUEHTPUCUTETOM

'
(C*)OpMOBO‘-IHbIe MallnHbl C NOBOPOTHO-NEPEeKNgHbIM MexaHl/I3MOM) % onpegendetca no

dopmyne (57).
B copmynax (55) n (57) avHamnyeckyro Harpysky Ha yHOaMeHT (OpMOBOYHON

MallnHbI FV , KH, cnegyet BblMUCNATD MO cbopmyne

k
F =mvVv —
Y/ mprm,

, (116)

a BMECTO YITIOBOM 4acTOTbl BpalleHus MawwuHbl ® cnegyeT nNpuHMMAaTh YrIoBYHO
YacToTy CBOBGOOHbLIX BepTUKaNbHbIX KOonebaHurM MOABWXKHBLIX YacTen MalUUHblI Ha ynpyrom
HandyHOAMEHTHON Npoknaake, onpegensiemyto no opmyne (112).

[ns ymeHblweHna BpalwaTerbHbiX konebaHnn dyHaaMeHTOB (POPMOBOYHbIX MaLUWH C
NMOBOPOTHO-NEPEKNOHBIM MEXAHN3MOM IKCLEHTPUCUTET NPUNOKEHNA ANHAMUYECKOWN HArpy3Ku
cnepyet orpaHudmBaTth 00 5-10% pa3mepa CTOpOHbI NoAOWBbLI (byHAAMeHTa, B HanpasneHnm
KOTOPOM NPOUCXOANT CMELLEHNE TOYKM NPUIOXKEHUSA YOaPHON Harpy3Kku.

OKCLEHTPUCUTET B PaCMOSIOKEHUN LeHTpa TaXecTn oyHaaMeHTa MallMHbl U LieHTpa
TSXKECTU NoAoLWBbl pyHOaMeHTa MoxeT pocturate 15% pasmepa CTOpPOHbI MOAOLUBbI
dyHOamMeHTa, B HanpaBneHnn KOTOPOM NPOUCXOOUT CMELLEHME LeHTpa TSXeCcTu oyHaamMeHTa
B Cfyvyae CMeLLeHMs LeHTpa TSHKEeCTU MNOAOLWBbI B CTOPOHY MNPUIIOXEHUS ANHAMUYECKOM
Harpysku.

7.4.8 Pac4yeTHOe 3HayeHMe aMnnuTyabl BepTUMKanbHbIX KonebaHwn ¢yHOaMEHTOB
POPMOBOYHbIX MALUWH SOSMKHO YAOBNETBOPSATL YCNoBuio (4).

AMnnnTtygy BepTUKanbHbIX KonebaHunm dQyHOAaMEHTOB (POPMOBOYHBLIX MalUMH C
NOBOPOTHO-NEPEKNOHBIM MEXAHU3MOM, ONpeaesieHHy ONA TOPLUOBbLIX rpaHen (pyHOaMeHTa,
ponyckaetcs ysenuumatb Ha 20%.

7.4.9 lNpn OCHOBAHUK, CIIOXXEHHOM MENKAMU UMW MblfieBaTbiMU BOAOHACHILLEHHBIMN
neckamu, Ana MawwuH rpysonogbemMHocTeto 10 T u Gonee cnefyet, Kak npasusio,
npegycMmatpusaTb BUOpon3onaumo pyHoamMeHToB.

7.5 ®DyHpameHTbl POPMOBOYHbIX MaLLMH AN NPOU3BOACTBa COOPHOro xenesob6eToHa

7.5.1 TpeboBaHua HacToAWero pasgena pacnpoCTPaHATCS Ha MNPOEKTUpOBaHME
dyHOaMEHTOB crnefylowmx BMAOB MaWWH Ans npou3dsoactsa (popmoBaHus) COOPHbIX
Xene3obeTOHHbIX U3AENUN U KOHCTPYKLUMWIA:

BMOPALMOHHBIX NAOLWAA0K Ha YNPYrmx onopax;

BMBpOyAapHbIX NAOLWaaokK Ha ynpyrnx onopax;

yAapHbIX (KynaykoBbiX) NAoLWagok co cBOOOAHBIM NageHMeM ABMXKYLLMXCSA YacTen;

CTaUNOHAaPHbIX N CKOMb3SALLMX BUOPOLLTAaMMNOB.

7.5.2 B coctaB UCXOOHbIX AdaHHbIX AN MPOEKTUPOBaHUSA (PYHOAMEHTOB MalUWH,
yKkasaHHbIX B 7.5.1, KpoMe MaTepuarnoB, NepeyncneHHbix B nogpasgene 5.1, 4OMmKHbl BXOAUTD:

Macca NoABWXKHbIX YacTen NNoLwaaKku;

cxXema pacrionoXXeHus, TUM U XEeCTKOCTb YNpyrnx onop;

4yncrno obopoTOB B MMHYTY M aMmnnuTyda BO3MYyLLAKOLWMX Cun BUBpaTopa, MOMEHT
3KCLIEHTPMKOB BMbpaTopa;

3Ha4eHne 6e3bIHEPLIMOHHON NPUTPY3KK;



BbICOTa NafieHnsi yaapHOM YacTu NioLwanku;

pacnonoxeHve u pasmepbl paboymx MeCT, eCnvM TexXHONOrM4yeckum npoLEeccoM
Npou3BOACTBA He npedycMaTpuBaeTcs AUCTaHUMOHHOE YyrpaBneHne paboTon [AaHHOM
GOPMOBOYHOWN MALLUHBbI.

7.5.3 ®yHaameHTbl Nog OPMOBOYHbIE MalUMHbI AN NpomM3BoACTBa COOPHOro
XenesobeToHa crnegyeT NPOeKTUPOBaTb MacCUBHbIMW B BUAE NAUT nnn 6nokoB. PyHOaMEHTbI
cnefyeT apMmMpoBaTth B COOTBETCTBUM € TpeboBaHuammu 5.2.14.

7.5.4 Paboyee mecTto Ha dyHOaMeHTe [OMKHO ObiTb 3awmuieHo oT Bubpauun B
cootBeTcTBUM C TpeboBaHuamm NOCT 12.1.012.

7.5.5 Tlpun dopmoBaHun wu3gennuin B BbICOKMX popmax (Hanpumep, KacCeTHbIX)
obcnyxuBatoLLme nnoLwazkm BoKpyr oopM (KacceT) He gornyckaeTca onvpaTb Ha (OyHOAMEHThI
POPMOBOYHbIX MALUNUH U COEOUHATL C HAMMN.

7.5.6 dyHgameHTbl Noa BMOpaUMOHHbIE, BUOpOyaAapHbIE M yAApHbIE MOLWanKku, a Takke
nog crauuoHapHble BMOpoOLWTaMnbl crieqyeT NPOeKkTUpoBaTh TakuM obpasom, 4Tobbl LEeHTp
TSXKECTU NnoLwaan nogowBsbl PyHOAMEHTa U LIEHTP XKECTKOCTU YNpyrnx onop, a Takke nuHUm
AEeNCTBUS paBHOOENCTBYIOLEN BO3MYyLLAKOLWMX CUn BubpaTtopa unn yaapos pacnonaranucb,
Kak npaBuno, no ogHOM BepTukanu.

OKCLEHTPUCUTET paBHOLENCTBYIOLWEN BO3MyLlalOWwmMx cun Bubpatopa wnum nvHUK
AENCTBUSA yOapoB MO OTHOLIEHMIO K LIEHTPY TSHXKeCcTu nnowagu nofowsbl dyHAAMEHTa He
AOJTDKEH MpeBblwaTh: 418 BUBpaLUMOHHbIX NNOWAaAoK U cTaunmoHapHbIX BubpowtamnoB 3%, a
Ansa BubpoyaapHbIX 1M yaapHbix nnowanok 1% pasmepa CTOpOHbI NogowBbl PyHAAMeEHTa, B
HanpasSieHUM KOTOPOW CMELLLAeTCs paBHOAENCTBYOLLAS.

7.5.7 AMNnuTygbl BepTUKanbHbIX KonebaHuin & dyHOaMeHTOB noa BubpaunoHHbIe
nnowaakM Ha ynpyrux onopax cnegyet onpefendartb no dopmynam (54)-(57), B KOTOpPbIX

AVHAMWYECKYIO Harpy3ky Ha pyHaAaMeHT R , kH, cnegyet BbluMcnsaTL No hopmyrne

, (117)

roe Mex: . moment aKcLieHTpuKkoB BuGpaTtopa, KH'M | npuHumaembiii no 3agaHuio Ha

NPOEKTNPOBaAHNE,

Mo Macca noaBuXHbIX YacTen nNnoLwaakn BMecTe ¢ CbOpMyeMblM nagennem, T, Kotopad

He Y4UTbLIBAETCA Npw onpeaeneHun maccol Bcen ycraHosku M (6.2.5);

K - cymMapHbIn KOIMULMEHT XXEeCTKOCTN onop, KH/M, npyHMMaembln NO 3a4aHuio Ha
NpoeKTUpoBaHue.

758 [Ona dyHoameHTOB BMOpPOyOapHbIX WM yOapHbIX NAOWAAoK  cnegyet
npegycMmatpusaTthb, Kak NpaBunio, BU6pon3onsumio.

Pacuet amnnutyg BepTUKanbHbIX  KorebaHwun % HEBNOBPOM30NNPOBAHHbIX
dyHOaMEHTOB criegyeT npou3sBoanTb no dopmyne (62), B KOTOpOW JZ_mOV, KoappuumeHT

BOCCTAHOBNEHWUsi ckopocTu yaapa npuhumatot =09 ckopocTs yaapa v, m/c, cnemyet
BbIYNCNATL ANA yAapHbIX nnowaaok no dopmyne (107) (cm. 7.3.6), a ansa BubpoyaapHbIX - No

dopmyrne



\

O (118)

V=

roe R pacyeTHOe 3Ha4YyeHue Bo3MyLLaroLen cunel Bubpartopa, kH;

Mo _ macca nogBkHbIX YacTen, BkOYas mMaccy opMbl ¢ 6eTOHOM, T;
-1
® - yrnoBas yactoTa BpalleHus, ©
7.5.9. AMnnutyabl BepTUKanbHbIX KonebaHun & dbyHaameHTOB BMbBpoLUTamMnoB

!
cnefyet onpenendatb no gopmyne (54), B KOTOPOW BEMUYMHDI % w, crneayeT BblYUCHATb
no dpopmyrnam:

0,64FV[3(xz/co)3 + 1]
a,= P
me ; (119)
0,32Fve|[3(xq,/m)3+1]
a = e
o . (120)

roe R pacyeTHOe 3HayYeHue BepTUKaNbHOW COCTaBMSAKLWEN BO3MYLLAKOLWMX CUN
MaLUuHbI, KH;

€ - OKCLUEHTPUCUTET €€ TMPUNOXEHUsl, M, MPUHUMAEMbIn ANfs  CTauMOHapPHbIX
BMOPOLUTAMMNOB PaBHbIM HYIIHO;

M . macca dyHOameHTa, 3achiNky rpyHTa Ha ero obpesax, HernoABMXKHLIX YacTei
MaLLVHbI 1 OPMYyEMOro nU3genus, T;

% _ voment nHepumMM Maccbl yHOamMeHTa, 3acbiNkK TPyHTa Ha ero obpesax,
HENOABWXHbLIX YacTeln MalUMHbl U (POPMYEMOIO U3AENUS OTHOCUMTENBHO OCU, NMPOXOASLLEN

2
Yyepes obLLUMIA LEeHTP TSXKECTU NepneHanKynsaApHO NNOCKoCcTN konebanun, T™M

-1
ko yrnoBsasi YyactoTa BpallaTernbHblX konebaHun dyHgameHnTa, €, onpegensiemasi no

.0
dopmyne (48), B koTopor 0 - MOMEHT MHEPLIMN Macchl hyHOAaMEHTa, 3acbINKu rpyHTa Ha ero
obpes3ax, HenoABMXHbIX YacTen MaluHbl U POPMYyEMOro M3Aeniusi OTHOCUTESTbHO OCMH,
NPOXoAsdLlen vyepe3 UEeHTp TSKeCTU nogowsbl PyHOaAMeHTa nepneHOuKynapHO MI0CKOCTU

2
konebaHun, T'M -

@ Ay , I -0 Xe, 4YTo 1 B (hopmynax nogpasgena 6.2.
7.6 dyHaamMeHTbl 060pyAOBaHUSA KOMPOBbLIX 60MHbLIX NNOLWAA0K

7.6.1 TpeboBaHna HacTOALIEro pasgena pacnpoCTPaHSATCA Ha MNPOEKTUPOBaHME
dyHOamMeHTOB  (OCHOBaHW)  KOMPOBbIX  GOMHbIX  MMAOWAOOK  KOMPOBbIX  LIEXOB U
CKpanopasgenoyHbix 6as.



7.6.2 B coctaB UcxogHbIX AaHHbIX AN NPOeKTMpoBaHMSa doyHAaMeHTOB 0b6opyaoBaHUSA
KOMpoBbIX GOMHbBIX MAOWAAoK, KpOME MaTepuanoBs, YKasaHHbIX B nogpasgene 5.1, JOmKHbI
BXOOUTb:

Macca ygapHOM 4YacTu Konpa, T, U BbICOTa ee nafeHuns, m;

pasMepbl B nfaHe nnowaamn, Ha KoTopon Npon3soauTcsa pa3dbveka (pasgenka) ckpana;

AaHHbIE O PACNOSIOXKEHUN KOMpa NO OTHOLUEHMIO K CYLLECTBYIOLMM U NPOEKTUPYEMbIM
3[aHUSM N COOPYXKEHUSIM.

7.6.3 KoHCTpyKkumMm OOMHbIX NMOWadoK cnefgyetr HasHavyaTb B 3aBMCUMOCTUM  OT

TabnMYHOro 3Ha4YeHUsi pac4YeTHOro CONMPOTUBMEHNSA FPYHTOB OCHOBaHUS Ro , onpegensieMoro
no CI 22.13330, 1 3Heprun ygapHoKu Yyactu Konpa.

7.6.4 B rpyHTax co 3HayeHnem Ry=200 klMa v npu aHeprumn ygapHon yacTtu konpa go 300
k[x konpoBble GOMHbIE NMOLWAAKN crefgyeT ycTpamBaTbh B BUAE CTallbHbIX nNnvT (waboTta),
yKnagblBaeMbixX MO Crio0 605BaHOK UM MapTEHOBCKUX KO30B M MENKOro ckpana TOJSILMHOM
He MeHee 1 M, 3arnOoNHALNX KOTAOBaH rMyonHON He MeHee 2 M.

7.6.5 B rpyHTax co 3HayeHuem Ry <200 klMa n npn aHeprumn ygapHom yactu konpa ao 300
k[>x nog ctanbHbIMU NAMTaMm (LaboTom) 6onBaHKN NN MapTEHOBCKME KO3Sbl U MENKUIA CKpan
(cornmacHo 7.6.4) cnegyeT yknagbiBaTb MO NOACTMNAOWEN necyaHon noayuwke TONWWHOW He
MeHee 1 M, YCTPOEHHOM Ha »kene3obeToHHoW nnnte TonwmHon 1-1,5 m.

7.6.6 B rpyHTax co 3Ha4YeHnem Ry=200 klMa n npu aHeprum ygapHou YacTtu konpa 6onee
300 k[x konpoBble 60MHbIE NOLWaAKN cnegyeT ycTpamBaTh B BUAe CTalbHbIX MAnT (LwaboToB),
yKnagblBaeMbIX MO Crioo 605BaHOK UM MapTEHOBCKUX KO3M10B M MENKOro ckpana TOSLWMHON
He MeHee 1,5 M M nogcTunaroLlemy Criol necka TOSMWMHOM He MeHee 1 M, orpaxgaembix
Xene3obeToHHbIM LUMNNHAPOM U KOPOOOM.

7.6.7 B rpyHTax co 3Ha4YeHnem Ry<200 klMa n npu saHeprum ygapHou YacTtum konpa 6onee
300 k[x konpoBble OOWMHbIE nNMOWaAKM crefyeT ycTpauBaTb B BUAE Xene3ob0eTOHHbIX
KOPbITOOBPAa3HbLIX MPSAMOYrOfbHbIX UMW KPYrMbiX B MfaHe KOHCTPYKUMh (PyHOAMEHTOB), B
KOTOPbIX pa3mMeLLatoTca cTanbHble NnThl (LWaboTbl), YoXKeHHbIe Ha NoaLwWaboTHY0 NPOKIaaKy,
BbINOSTHAEMYIO, KaK NpaBumo, U3 TPeX CNOEB: HMKHErO 3aLLUNTHOrO - B BUAE HECKOMbKUX LLMTOB
n3 aybosbix OpycbeB obwien TonwmHon oo 800 MMm; cpeaHero amopTU3MPYHOLLErO - B BUAE
MHOFOCITOMHOWN KOHCTPYKUUN U3 YepeayroLMXCs CroeB YYryHHOM CTPYXKU TonwmHon 80-100
MM WU CTanbHbIX JIMCTOB TONLWMHOM HE MeHee 20 MM; BEPXHETO - N3 BPOHEBLIX MANT TOSLLMHOM
30-100 MM, Ha KOTOPbLIX pa3MeLlatoTcs cTanbHble 6OMbl.

7.6.8 XXene3obeToOHHblE KOHCTPYKUUM (byHOAaMEHTOB nog obopyaoBaHME KOMPOBbIX
GOMHbIX NNoLWaaokK crieayeT NPOeKTMPOBaTb MOHOMUTHBLIMMU.

7.6.9 LWabot konpoBown GOMHOM NNOLWAaAKM OOIMKEH YCTpamMBaTbCA M3 CTaslbHbIX NIUT

TONWMHON He MeHee 0,5 M; OPUEHTMPOBOYHYIO Maccy WwaboTta en | T, criegyeT NpyHAMATL He

MeHee 0.5mph ,roe My LI COOTBETCTBEHHO Macca, T, 1 BbICOTa NageHusi, M, yaapHOMW 4acTtu
Konpa.

7.6.10 BokoBble CTEHKM kene300eTOHHbLIX OrpakaeHun crnegyeT 3almiulatb No BCEW
NOBEPXHOCTU W3HYTPU W MNOBEPXY CTanbHbIMW MNAUTAMW TOMWUHOM He MeHee 50 MM,

NPUKPENNEHHBbIMU K AePEBSHHLIM BPYCbsiM CEYEHNEM HE MEHee 150>150 .

[ns ymeHbleHUs pasneta OCKOSKOB pa3buBaemMoro sioMa CTEHKM XKene300eTOHHbIX
orpakgeHun Bbile ypoBHs WaboTa (Ha BbICOTY HE MeHee NONOBUHBI HAaNBobLLEro pa3mepa B
nnaHe) cnefyet ycrpanBaTb HAKNOHHbIMU BHYTPb Ha 7-10°.

7.6.11 MnHMmarnbHble pacCToAHMS OT KOMpOoBbIX GOWMHbBIX YCTPOMCTB A0 (PyHOAMEHTOB
CTPOUTESbHBIX KOHCTPYKLUUIW 34aHNA U COOPYXEHWUI crieayeT NpuHuMaTh no Tabnuue 12.



Tao6nuua 12

PYHTBI OCHOBaHUSA PaccTosiHme oT konpoBbIX 6OMHbIX
YCTPONCTB 0 (PpyHOAAMEHTOB CTPOUTESbHbIX
KOHCTPYKUW, M (HE MeHee), Npu macce

yaapHon yactv konpa ™ | T

m<3 3<my <7 m=7
CkanbHble 1 nonyckanbHble 15 20 30
KpynHoo6510MOYHbIE, NEcYaHble Cyxue, 30 40 60
FMWHUCTBIE C NoKasaTtenem Tekydyectn L<0 (g
TOM YmCne NeccoBuaHbIE)
[MecyaHble BNaxHble, IMUHUCTbIE C 40 60 80
nokasartenem Tekydectu 9=k=1
lNecyaHble BOgOHACbILLEHHbIE, TMUHUCTbIE C 50 80 100
nokasarenem Tekyyectun L>1

MpumeyaHue - Npy Bo3BEAEHUN KOMPOBBLIX YCTAHOBOK Ha BOAOHACHILLEHHbIX NEeCYaHbIX U1
TeKyYel KOHCUCTEHUMM MMNHUCTBIX TPYHTaXx CrieayeT UCKYCCTBEHHO YKPENnNsiTb OCHOBaHUS
hbyHAAMEHTOB CTPOUTENbHBLIX KOHCTPYKLMIA (KONPOBbLIX LIEXOB M CKpanopasaernoyHbix 6as),
PacnonioXXeHHbIX HA PacCTOSHMSAX, MEHbLUNX YKa3aHHbIX B Tabnvue 12.

7.7 ®yHpamMeHTbI APOOUNOK

7.7.1 TpeboBaHna HacTOSALEro pasgena pacnpoCTPaHSTCA Ha MNPOEKTUPOBaHME
dYHOAMEHTOB LLIEKOBbIX, KOHYCHbIX (TMPaLUMOHHbBIX) N MOMNOTKOBbIX (yAapHbIX) ApOOUOK.

7.7.2 B cocTtaB MCXOOHbIX OaHHbIX ONs1 NPOEKTUPOBaHUA (PyHOAMEHTOB LpPOOMIOK,
KpOMe MaTepuarnosB, ykazaHHbIX B nogpasgene 5.1, 0OMMKHbI BXOAUTD:

3HaA4YeHNs TOPWU3OHTarlbHOM W BePTUKANbHOM COCTaBMAKOLWNX PaBHOAEWUCTBYIOLLEN

ANHaAMNYECKNX Harpy3oK Fo 1 ux MecTa NpUIOXEHNA COOTBETCTBEHHO OTHOCUTESTIbHO BEPXHEN
rpaHn dyHaameHTa OpoOuIioK M BEPTUKANbHOW OCK, MPOXOASLLEN YEepe3 LEHTP TAXKECTU
ApOOUNBHOM YCTaHOBKM;

YacToTa BpalleHWst Bana 3KCLUEHTPUKa A58 KOHYCHbIX ApOOUNOK Unv rnaBHOro Bana ans
ApYyrux BugoB pobusok;

Macca BpaLlaroLMXCca YaCcTen; YMCIio U Macca MOSIOTKOB, paCCTOSIHME OT OCU BpaLLeHNs
A0 LEeHTpa TSHKeCTU MOSoTKa ANA MOSOTKOBbIX APOOUIOK;

Macca kopryca gpobunok, Macca 3anofiHeHus.

7.7.3 MoHOnUTHblE dyHOAMeEHTbl  OpOOUNOK peKkoMeHOyeTCa  MNpPOeKTMpOoBaTb
NPEeNMyLLECTBEHHO CTEHYATLIMU U3 ABYX CTEH (MeXAy KOTOPbLIMU NPONYyCKaeTcs TpaHcnopTep),
HWKHEN 1 BEPXHEN NANTbI (MW OBYX BEPXHUX NOMNEPEYHbIX pUrenen).

7.7.4 CHOpPHO-MOHONUTHbIE (PYHOAMEHTbI APOBUIOK pekoMeHayeTCss NPoeKTUpoBaTb
CTEHYaTbIMWU WKW paMHbIMW, NpedycMaTpuBas HWKHIOK NMUTY U BepxHue purenn us
MOHOJIUTHOrO Xerne3obeToHa.

7.7.5 'pynnoBble byHAAMEHTbI NOA4 HECKOSbKO ApOBUNOK crneayeT npegycmaTpuBaTtb
npu pacnonoXxeHnn opodunok:

OLHOSAPYCHOM - CTEHYaTbIMU NN PaMHbIMMU;

ABYX- UNN TPEXBAPYCHOM - CTEHYATbIMW.



Mpn aTOM COOPHO-MOHONUTHLIE (PyHOAMEHTLI CreayeT NPOEKTUPOBaTh, Kak NpaBuno, 13
GNOKOB WMNN CTEH, OMUPAKLLUXCSA HA MOHOSIUTHYH) HWKHIO MNANTY U CBA3AHHbLIX MOBEPXY
MOHOJTUTHbLIMK 06BSI3KaMW.

7.7.6 TlMogowse oTAeNbHbIX (OYHOAMEHTOB KOHYCHbIX OPOBUIIOK pekoMeHayeTcs
npugaesatb KBagpaTtHyto dopmMmy, a dyHOoameHTam Opobunok ocTanbHbIX BWOOB -
NPAMOYrOSIbHYIHO.

7.7.7 Pacyer konebaHmn dyHoamMeHTOB ApoOMMAOK CBOAMTCA K OnNpeaeneHuto
HanbonbLLen aMnanTyabl FOPU3OHTarbHbIX KoNebaHun BepxHen rpaHn yHaameHTa.

PacueT cneayeT BbINOMNHATL B COOTBETCTBUM C TpeboBaHuamu 6.1.1 n nogpasgena 6.2.

7.7.8 Pacuyer konebaHun yHOAMEHTOB KOHYCHbIX  APOOWMNOK,  MMERLNX
NPSAMOYrofibHYy0 (hopMy MNOAOLLUBLI, CriegyeT MNpouM3BOAUTL B MITOCKOCTM, COBMagalolen C
HanpaBneHMeM MeHbLIEro pasMmepa nogoLlBbl.

7.7.9 PamHble dyHaameHTbl ApobUMoK crnegyeT paccydnTbiBaTb MO MNPOYHOCTM Ha

AEeNCTBME Beca BCEX 3MIEMEHTOB YCTAHOBKM C YY4E€TOM Beca 3anofiIHEHUS U CUIbl Fd,
3aMeHsiIWwen guHaMmuyeckoe AencTBMe MalluHbl, B COOTBETCTBUM C yKaszaHuamn 5.2.20 u
5.2.21.

3HauyeHne Fy cnegyet onpeaenstb nNo dopmyre (2), B KOTOPOM HOPMATUBHOE 3HAYEHNE

ANHAMUYECKOWN Harpysku Fy yCTaHaBNMBaeTCs MO 3aJaHui0 Ha MNPOEeKTUpOoBaHWe, a
KO3 PULIMEHT HAAEXKHOCTN NO Harpy3ke N kKoapPUUMEHT ANHAMUYHOCTHM crieqyeT NpMHMMaTh
no Tabnuue 3.

HopmaTuBHOE 3Ha4YeHne ANHaMUYECKOW Harpysku Fy , KH, ona MonoTKoBbIX Apobunok
npu OTCYTCTBUM AaHHbIX 3aBOA4A-U3roTOBUTENSA JONYCKaeTcs onpeaensaTb no popmyrne

—_ 2
Fn - fT'beO) 1 (121)

rone M0 - macca BpaLLaloLWmnxcsa Yacten apobunku, T;

€ - 9KCLIeHTpMCUTET Macchbl Mo , NpUHMMaembIn pasHbiM 0,001 Mm;
-1
® - yrnoeas YyactoTa BpallleHs1 Macchl Mo ¢
7.7.10 Tlpu pacyeTe npoyHOCTU YHOAMEHTOB MOSOTKOBLIX ApobuUnok cnegyet
NPOu3BOAUTL NPOBEPKY Ha OTPbIB MOJSIOTKA, MPYU 3TOM HOPMAaTUBHOE 3HAYEeHNEe AMHaMNYECKON

Harpysku crniegyet onpefenatb no popmyne (121), npuHnmMasn B Hen maccy Mo paBHOW Macce
OAHOr0 MOSOTKA, a 3KCLEHTPUCUTET € - PacCTOSHUIO OT OCWU BpaLLeHUs A0 LeHTpa TKeCTU
MOSoTKa.

7.8 ®yHAAMEHTbI MeNIbHUYHbIX YCTAaHOBOK

7.8.1 TpeboBaHua HacToAWeEro pasgena pacnpoCTPaHATCSA Ha MNPOEKTMPOBaHME
byHOAMEHTOB MESTIbHUYHbLIX YCTAaHOBOK C KOPOTKMM OapabaHoMm (CTepXXHEeBbIX, LIapOBbIX,
py4HO-raneyvHblX 1 ap.) u Tpybyatbix (Npy OTHOWeEHUN AnvHbl 6apabaHa Kk guameTtpy 6onee
Tpex).

7.8.2 B cocTaB UCXOAHbIX OaHHbIX ONSA MPOEKTUPOBaHNA PYHOAMEHTOB MENbHUYHbBIX
YCTaHOBOK, KpOMEe MaTepuarosB, yKa3aHHbIX B nogpasgene 5.1, 4OMKHbI BXOOUTD:

MOMEHTbl MHepuuMm Macc GapabaHa K poTopa anekTpoaBuratensi, KpyTuibHas
XeCTKOCTb Bara v nepegaTodHoe Yncro 3ybyaTon nepenaqu;



paccTosiHue OT ocu BpalleHus 6apabaHOB MeNbHUYHbLIX YCTAHOBOK OO BEPXHEN rPaHu
dyHOaMeHTa;

nosiHasi Macca Koprnyca MefbHUYHbIX YCTAaHOBOK, Macca 3anofiHEHUS.

7.8.3 ®yHOaMeHTbl MeSlbHUYHBIX YCTAHOBOK crieyeT MNpoeKTUpoBaTb, Kak MpasBuno,
MOHOSUTHBLIMU NN COOPHO-MOHONUTHBLIMM.

7.8.4 dyHgameHTbl TpybyaTbIX MENbHUL, CeayeT NPOeKTMpPoBaTh, Kak NpaBuo, B BUAE
psga nonepeyHbiX (MO OTHOLIEHWMIO K OCU MenbHMUbI) [1-06pasHbiXx pam, onuparLmxcs Ha
OTAEenNbHble Xene3o0eTOHHbIE MMNTbI, a MEeNbHUL, C KOPOTKMM GapabaHom - B Buae obLmx
MacCCHUBHbIX MANT C NONEPEYHbIMN CTEHAMMN UM pamaMn Anst ONMpaHnga YacTen MaLLVHbI.

[Ona ymeHbleHNs ypoBHA Bubpaumn cnegyet oObeaUHATb MNOBEPXYy paMHble
dyHOaMEHTbI No4 OTAENbHbIE MeNbHULbI 00LL el Kene306eTOHHON NIIUTON.

MpumeyaHus

1 [onyckaeTca NpOEeKTMpoBaTb OTAENbHbIE OMNOpbl TpybyaTbiX MEnbHWUL B BUAe
nonepeYHbIX CTEH Ha OTAENbHbIX NNUTax.

2 lpun ckanbHbIX W KPYNHOOGMOMOYHBIX FPYHTax AOMNycKaeTcs onupaTtb CTeHbI,
nogaepXueatroLime 4Yactn MesbHUL, C KOPOTKUM BapabaHoM, Ha OTAENbHbIE MANTLI.

3 YcraHoBKa [fBuratensi, pegykropa M OOHOWM W3 ONOP MeESbHULUbI Ha pasHbIX
dyHOaMeHTax, He CBSA3aHHbIX XXEeCTKO Mexay cobon, He AonycKkaeTcA.

7.8.5 PacyeT konebaHui doyHOAaMEHTOB MeNbHUYHbLIX YCTAHOBOK CrielyeT Npon3BoauTb
Ha OencTBme cny4yamHon AMHaAaMWUYECKOW Harpysku, Bbl3blBAEMOW OBWKEHWEM 3anofHUTeNs B
OapabaHe.

7.8.6 AMNNnTyabl rOPU3OHTanNbHbIX KONebaHui BEPXHEN rpaHN MacCUBHbIX, CTEHYATbIX
N paMHbIX (PyHOAMEHTOB MESIbHUYHbIX YCTAHOBOK OT AEWUCTBUSA CIly4arHOW OUMHAMUYECKOMN
Harpysku crnegyet onpeaensTtb no popmynam nogpasagena 6.4.

7.8.7 CobcTtBeHHasa yrnosas 4actota konebaHun gyHOAaMeHTOB MefbHUL, O0SKHA

oTNM4YaTbCad He MeHee 4YeM Ha 25% OT COOCTBEHHOW YIrNoBOW 4acToOTbl A

kKonebaHun Bana anekTpoaBuraTens, onpegensiemon no gopmyne

KPYTUIbHbIX

. i2 |
o] /]

 (122)

0,

roe - MOMEHT MHepuum maccbl GapabaHa c 3arpy3kor OTHOCUTENbHO €ro ocu

2
BpalwleHus, T'M -
9 _ moment WHEepLUMM Maccbl poTopa aneKkTpoaBuraTenst OTHOCUTENBHO €ro ocu
2
BpauwleHus, T'M
K - KpyTuMnbHasi >XeCTKOCTb Bamna, COeAMHSIIOLIEro poTop ABUraTenst ¢ NpUBOOHON
wecrtepHe, KH-M/pax..
i - nepegaToyHoe Ymcno 3ybyaTon napsbl (LectepHu u 3ybyaTtoro BeHua 6apabaHa).
7.8.8 PacuyeT npoYHOCTN 3NEMEHTOB KOHCTPYKUMIA DYHAAMEHTOB MENbHUL, HAaeXuT
NPOu3BOAUTL C Y4€TOM AEUCTBUS CneayroLwmnx Harpysok:
pacYeTHOro 3Ha4YeHUs Beca 3NEeMEHTOB KOHCTPYKLWUA UM YacTeh MenbHULblI C y4eTOM
Beca 3arnosiHeHWS;

rOpU3OHTanbHOM COCTaBMAOWEN pacyeTHOM [ANHAMUYECKOW Harpysku Fd, KH,

NPUIOXEHHON K OaHHOW onope u onpefensemon no dopmyne (2), B KOTOPOM 3HAYEHUS



KO3(pPULUMEHTOB HAOEKHOCTM MO Harpyske W OUHAMUYHOCTM CreayeT npuHUMMaTb B
COOTBETCTBUM C Tabnuuen 3, a BENUYMHY R paBHOW: AN TpybyaTbiXx MenbHUL 0.2G, : ans

MeSNbHUL, C KOpPOTkUM GapabaHom 0’1Gm, roe Gn  yacts HOpMaTMBHOIO 3Ha4YeHus1 Beca
MenbHUUbI (63 MeNLWMX TN U 3anofHeHNs ), NPUXOAsLLAsCS Ha AaHHYo onopy, kKH.

7.9 dyHaamMeHTbI NpeccoB

7.9.1 TpeboBaHuns HACTOSILLEro pasfgernia pacnpoCTPaHATCA Ha MNPOeKTUpoBaHWE
yHOAMEHTOB BMHTOBbIX, KPMBOLLMMHBIX U MapaBAMyeCcKnX Npeccos.

7.9.2 B cocTaB MCxoaHbIX AaHHbIX ANs NPOEKTUPOBaHUSA hyHOAaMEHTOB NPEeCcCoB, KpoMe
MaTepuanoB, yKasaHHbIX B nogpa3gerne 5.1, 4omKHbl BXOAUTb:

rabapuTHble YepTexn npecca C ykasaHMem Buaa BbINOSTHAEMbIX UM TEXHONTOMMYECKNX
onepaunin (LUTaMnoBKa, KOBKa, Bblpybka);

Macca nocTynaTenbHO [ABWXYLMXCA paboymx 4vacTenm npecca; MOMEHT MHepLuuu
BpaLLatoLLmxcst pabounx Macc BUHTOBOIO Npecca OTHOCUTENBHO OCY BUHTA; MMaBHblE MOMEHTbI
MHepLUUKn npecca;

CKOPOCTM MOCTynaTesflbHOro M BpallaTenbHOro ABMXEHUs paboymx YacTew npecca B
MOMEHT COMPMKOCHOBEHWUSA MOM3yHa C YNaKkoBKOW; nonHas gedopmMaumsi NOKOBKM B mnpecce
LUTAMMNOBKWN UNN KOBKMK, onpeaensiemas n3 rpacgumka padboumx Harpy3ok TUMNOBOM NMOKOBKM.

7.9.3 ®dyHoamMeHTbl NpeccoB crnenyeT NpOoeKTMpoBaTh, Kak MpaBumnio, B BUAE KECTKUX
NAUT UM MOHOJSTUTHBLIX OMOKOB.

7.9.4 dyHaamMeHTbl BUHTOBbIX NPECCOB, NpeAHa3HayYeHHbIX 45 LWTaMMNoBKM NN KOBKM,
cnegyeT paccuuTbiBaTb C YY4ETOM MMMynbCa BEPTUMKANIbHOM CUMbl U KPYTALEro MOMEHTa
OTHOCUTENbHO BEPTMKaNbHOW OCU criegyowmnm obpasom:

a) amnnuTygy BepTuKarbHbIX KorebaHum &

, M, dyHOaMeHTa crnegyeT onpeaendatb no
dopmyne (62), B kKOTOpoW 3Ha4YeHne ko3dhduUMEHTA BOCCTAHOBMEHUS CKOPOCTWU yadapa ¢
crieflyeT NpUHUMATL: MPU XONMoAHoN WwTamnoske u koeke €=0:2 | npu ropsiyeit WTamnoske u
koke £=0.25  a 3HaueHue uMNynbca BepTUKANbHOWM CUIbI JZ, kH-¢ = onpepgensietcs no

dopmyne
J,=myv' L (123)

roe Mo Macca nocrtynartesibHO OBUMXYLLNXCA pa6oq|/|x yacTeun npecca, T;

) -
V' - ckopoCTb NOCTynaTensLHOro ABWKEHUs paboumnx YacTen npecca B MOMEHT yaapa,
Mm/c;

6) aMnNNUTYabl FOPU30OHTarbHbIX KonebaHui %y , M, byHOamMeHTa cneayeT onpeaensite

no cdoopmynam (67) n (68); npn aTom 3HaveHne € To xe, 4YTo B 7.9.4a, a UMNYNbLC MOMeEHTa Jy

NPUHMMAETCs paBHbIM

=002 (124)

0 2
roe 92 - MOMEHT MHepLMM BpallaloLLmxcsa paboymx Mmacc npecca, T'M | oTHOCUTENBHO
OCU BUHTA;



-1
o - yrrnosad 4actoTa BpaweHunda BMHTa B MOMEHT yAdapa, ¢ , NMPUHNMMaemMad Mo

3a[aHu1I0 Ha NPOeKTUpPOBaHUE.

7.9.5 AMnnuTyabl BepTMKanbHbIX & M o rOpU30HTarnbHbIX q‘v‘l’, M, KonebaHui
byHOAMEHTOB KPMBOLLMMHbLIX MPECCOoB MpWU ornepauusix LTaMnoBKM creayeT onpeaensite no

dopmynam (63)-(66), B KOTOpbIX 3Ha4YeHNe koapdpuumneHTa e=0, NMMYNbC BEPTUKANbHOW CUMbI

JZ onpependaeTcd J3SKCnepuMeHTallbHbIM NyTeM; nNpnM OTCYTCTBUMU  OMbITHbIX OAHHbIX

AonyckaeTcs MMNynbC BEPTUKANbHOW Cunbl onpeaenats no dopmyne (123), ymHOXas ero

3HayeHne Ha koahduumeHT M, KOTOpLIN YYNTbIBAET BIUSIHUE KECTKOCTM MOKOBKM U Hanmyne
nopToB B KMHEMATMYECKMX  Napax  KPMBOLUMMHO-LIATYHHOrO  MexaHwsMa;  npu

4 and _ v it
10" kH<Foon <6.3-10° kH 000 nores nommmars N=Fron/63°10° o Fron>63+10

KOS(*)C*)I/ILI,I/IGHT n cnegyet npMHMMaTb paBHbIM 1; nMmnyrnbC MOMEHTa JQ’ NMPUHNMaETCA paBHbIM

UMNYNbCYy KpYTSLWEro MOMEHTa OT 3aMeasieHusi BpalweHus paboumx 4Yacteln npecca,
BO3HMKAIOLErO NP BbIMNOMHEHMW LUTAMMOBKWU, U ONpeaensieTcs aKcnepuMeHTanbHbIM NyTeM;

nNpu OTCYTCTBUM OMbITHbIX AAHHbIX 3HaYeHue J(P, kH-M-¢ = nonyckaetca onpegensite no
dopmyrne

F

I’]OI’T]8

@ (125)

3,=0,1

roe Fiom - HomuHanbHoe ycunue npecca, kH;

0 . nonHas aedopmaumsi MOKOBKM B MPOLIECCE LUTAMMOBKW, M, onpefensieMasi u3
TMNOBOro rpadumka paboymx Harpy3ok Ans paccmaTpuBaeMon Moaenun npecca (pabounin xon
nonayHa);

®q !

- yrnoBas 4yactoTa BpalleHus Kpusoluuna, ¢ |, npuHUMaemas Nno 3agaHulo Ha
NpPOoeKTUpoBaHue.

Mpu onepauusix BbIPYBKM aMNnUTYAy BepTUKarbHbIX koneGanuii pyHaameHTa &, w,

cnefyet onpenensTtb nNo popmyne (62), B KOTOPOWN KOIhpUUMEHT £=0 3 snauenve nMnynsca

JZ cneagyet onpengendtb 3KCnepuMmeHTalibHbIM nyTeM; MNMpu OTCYTCTBUWM ONbITHLIX OaHHbIX

[lonycKkaeTcs 3HavYeHne umnyrnbsca J; onpenensTtb no dopmyne

_ 0’3Fn’om

z

J
@1 (126)

roe Fiom - HomuHansHoe ycunue npecca, kH, npyu onepauun BbipyoKu;
-1
®1 . yrnoBas uyactoTa cBOGOAHbLIX koneGaHWii CTaHuHbl, € , onpeaensieMast no

dopmyrne
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roe K KO3 PUUNEHT BEPTUKAITbHOW XECTKOCTU CTaHWHbI, KH/M, npyHuMaembin no
3a[laH1IO Ha NPOEKTUPOBaHUE;

M - macca BEPXHEeWN YacTun npecca, pacnofiOXXeHHON BbllLe CepeanHbl BbICOTbI CTAHUHbI,
T.

7.9.6 dyHOaMeHTbl rMapaBNNYeCcKUX NPeccoB, NpeaHas3HauYeHHbIX AN WTaMMoBKA UK
KOBKM, CrneayeT paccuuTbiBaTb Ha [OEWCTBME WUMMyrbca BepTMKanbHOW cunbl. [pyu aToMm

aMmnnnTyay BepTUKallbHbIX koneb6aHumn cbpr,ameHTa % cnenyeTt onpenendrtb no (bopmyne

JZ

(62), npMHMMasn B Hen KoahpUuneHT £=0 3 3HauyeHune uMnynsca “z - no cgopmyne (123), B

koTopon V - MakcumarnbHas CKOPOCTb OMyCKaHWs NMOABUKHOW TpaBepchl, M/C.
7.10 dyHaaMeHTbI NpOKaTHOro o6opyanoBaHus

7.10.1 TpeboBaHua HacTosiLEro pasgena pacnpoCTPaHATCS Ha MPOEKTUPOBaHME
yHOAMEHTOB OCHOBHOIO M BCrioMoraTesisHoro 06opyaoBaHnsa NpoKaTHbIX U TPYOHbIX LEeXOB,
a Takke 0bopyaoBaHMNS HEMNPEPLIBHOIO NUTbA 3aroTOBOK.

7.10.2 B coctaB UCXOOHbIX AaHHbIX OS5 NPOEKTUPOBaHUS PyHAAMEHTOB MPOKATHOMO
obopyaoBaHus, KpOME MaTtepmarnos, YkasaHHbIX B nogpasgene 5.1, 4OMKHbI BXOAUTD:

nfiaH OCHOBHbIX ocer 060opyaoBaHUS C NPUBS3KOM K OCSIM 3[aHuUs, a Takke OCHOBHbIE
OTMETKM 060pyaAoBaHNS; NaH U pa3pesbl MOMELLEHNIA TEXHUYECKOrO NoABarna unm ataxa;

AaHHble 0 PacnonoXXeHn NIOTKOB AS1s ’MapaBiNyYecKoro CMbiBa OKanuHbl U BO3MOXHbIE
BXOAbl B TPaHLUEMN NOTKOB, a Takke [AaHHble O PacnofioXEeHUN MECT BO3MOXXHOIO NOSIBIIEHMUS
NPOM3BOACTBEHHbIX BOL;

yKasaHus 0 pacrnonoXeHun MecCT, rge HeobxoauMo YyCTPOMCTBO NECTHUL, MOHTaXHbIX
NPOEMOB, OrpaXkaeHuUn N NepPeKpbITUN;

AaHHble Ons onpefeneHns 3Ha4YeHUr MOHTaXKHbIX Harpysok, pacnonaraembix B
npegenax nepekpbiTUsS nofsana M BO3Ne Hero, B BMAE MfaHa, Ha KOTOPOM YyKasblBalOTCS
cnefylolmne OCHOBHblE 30HbI LEWCTBUSA Harpys3ok: OT CTauMOHAPHOro TEXHOMOrMYeCcKoro
obopyaoBaHus, OT BPEMEHHO pasMeLlaeMoro CMEHHOro obopyaoBaHUS MpU PEMOHTax C
yKkaszaHnem Beca, rabapuToB, YMCra MOHTaXHbIX €OMHML M MUHMMAaInbHbIX MPOXO40B ANd
Hanbonee Tshkenoro obopyaoBaHUs (CMEHHbIE KNeTu, Banku ¢ noayLkamu 1 T.0.); AaHHble AN
onpefeneHnsi BPEMEHHbIX Harpy3ok OT  MOABMXHOMO  TpaHcnopTa, coAepxalme
XapaKTePUCTMKM M KONTIMYECTBO TPAHCMOPTHbLIX CPEACTB; AaHHbIe OS5 OnpeaeneHuns Harpy3okK B
MecTax CKraguMpoBaHusa meTanna (Beca u pasmepbl TUMOBbIX BApUaHTOB WTabenen, nupammng,
M T.N. C YyKasaHMEM TMpPOXOOOB MeXAy HUMW); BPEMEHHYI Harpysky OT OCTallbHOro
obopynoBaHMs gonyckaeTcs 3agaBaTb B BUAE CMOLWHOW pPaBHOMEPHO pacnpeaeneHHON
Harpysku.

7.10.3 Tllog ocHoBHOE W BcrnomoraTenbHoOe MpokaTHoe obopyaoBaHue crnenyet
NPOeKTMpoBaTb MaCCUBHbIE MOHOMUTHbIE GETOHHbIE U Kene306eTOHHble (yHOAMEHTbI C
HeobXxo4MMbIMWN Bbipe3amu, OTBEPCTUSIMU U KaHanamum unu obnerdyeHHble (pamMHOro unu
CTEHYaATOro TUna) MOHOMUTHbLIE UNN COOPHO-MOHOSUTHBIE Kene306eToHHblE PyHOAMEHTbI C
MCNONb30BaHMEM TMOSIOCTEM M YCTPOMCTBOM B CTAHOBbLIX MposieTax OOWUX U MECTHbIX
TEXHUYECKUX STaXKEN UNU NOABAsoB; Npn 3TOM YCTAHOBKY paboyen n LecTepeHHOn KneTen,
pegyktopa M NpMBOOHOrO ABUraTens cnegyeTt npegycMmatpvBaTb Ha obwem dyHaameHTe.



Takune obuime obnerdeHHble byHOAMEHTbI creayeT ycTpamBaTbh U3 BEPXHEN U HUXKHEN NIINT,
COEOVHEHHbIX CTOMKaMu W CTeHaMuW UM MacCUBHbIMU YCTOSIMU (Onopamu), oTAeNeHHbIMU
WwBamMu oT paboyen NnoLwaakm 1 3aaHns.

O6opynoBaHne MENKOCOPTHbIX, MPOBOJSIOYHBIX W LUTPUMCOBBLIX CTAHOB [OMNYyCKaeTCs
pasMeLlaTb B NMPOSIETHON YacTn BepxHen doyHaaMeHTHon nnutbl. OcHOBHOe obopyaoBaHue
KPYNHOCOPTHBIX U CpefHEeCOPTHbIX CTAHOB crefyeT pasMeliatb Hag HecylMmu ornopamu
(cTokamn unu cteHamum). Paboune u wWecTepeHHble KneTu JNUCTOBbLIX, TONCTONIUCTOBBIX,
penbcobanoyHbIX N APYrMX TSXKENbIX CTAHOB cneayeT yCTaHaBnMBaTb HA MAcCUBHbIE YCTOM.

7.10.4 B cny4ae, ecnu 3anoxeHue BCeX YYacCTKOB (pyHOAMEHTOB MPOKaATHOro
obopyaoBaHua M 060pyAOBaHUA HENPEPLIBHOMO fUTbS 3aroTOBOK Ha OOHOW OTMETKE Mo
rmybvHe nNpuBOAWUT K Mepepacxody Martepuanos, [OMyCKaeTCs OTAerNbHble Y4acTKu
dyHOaMEHTOB 3aknagpiBaTb Ha pasHou rnybuHe.

dyHOameHTbl, pasgeneHHble rnybokMMU OTKPbITbIMU KaHanamu (Hanpumep, KaHanamm
OS5 CMbIBa OKanuHbl), crieqyeT CBA3bIBaTb NOBEPXY Xere30b6eTOHHbIMM pacnopkamu yepes 3-
6 M, pacrnonoXxeHue KOTOPbIX JOSPKHO OblTb YBSA3aHO C pacnonoXeHnem obopynoBaHUS.

7.10.5 ApmupoBaHue dyHOAMEHTOB criegyeT nNpou3BOAUTb B COOTBETCTBUU C
yKazaHMaMu nogpasgena 5.2. [lpy 3TOM BEPXHIOK apMaTtypy MacCUBHbIX (QYHOAMEHTOB
cnefyert ykrnaabiBaTb TOMbKO NOA4 CTaHMHaMM 06opyaoBaHUSA C AUHAMUYECKMMU Harpy3kamu.

[vameTpbl CTep)XHEN HWXKHEN apmaTypbl crnefyeT npuHuMaTb He MeHee 16 MM ans
dyHaameHToB anvHon o 30 m n 20 mm - gnnHon cebiwe 30 M.

7.10.6 Tllog cTtaHMHamu o60pyAOBaHUS, BOCMPUHMMAKOLWNMK  CUCTEMATUYECKN
AEeNCTByOLWNEe YyOapHble Harpysku, crnegyet npegycMatpmBatTb YCTaAHOBKY 2-3 CETOK,
pacnonaraeMblX B COOTBETCTBUM C yKasaHnamu 5.2.14. [pn 9TOM BEpXHUE CETKU, JOXOoLsLLme
A0 Kpas dyHOameHTa, cnegyeT 3armbaTb BHM3 BOOMb BEPTUKANbHOW rpaHW Ha OnunHy 15
AnameTpoB 3arnbaemMbix CTEPKHEN.

7.10.7 Tpn HanMunMm MeCTHbIX BO3OEWUCTBUMA OT NYYUCTOW TENnoTbl, YAapoB KycKamu
nagatoLLen oKanuHbel U T.M. BepTUKarnbHbIe rpaHyn hyHOaMeHTa cnegyeTt apMmnpoBaTth ceTkamu
N3 cTepXXHen anameTpom 12 MM ¢ KBagpaTHbIMKU s4enkamu pasmepom 200 mm.

7.10.8 PacueT konebaHui mMaccuBHbIX PyHOAAMEHTOB NoA npokaTtHoe obopyaoBaHue
BbIMOMHATL He TpebyeTcs.

PacyeT npoYHOCTM 9nemMeHToB (pyHOAMEHTOB BbINOSIHAETCA B COOTBETCTBUW C
ykaszaHnamm 5.2.20 n 5.2.21. Ipn 3TOM Harpysku, BO3HMKatoLwme npu paboTte obopynoBaHua B
NCKIIYUTENBHBIX CriyYasX, HanpuMmep, Npy pe3koM HapyLleHUM TEXHONOMMYeCcKoro npolecca,
N Harpy3kun, BO3HMKaloLWme npu aBapmax (Nofiomka WnuHaenen, CoeanHNTENbHbIX MydqT 1 T.1.),
OTHOCATCS K BpEMEHHbIM 0COBbIM Harpy3kam.

7.11 ®yHAaMeHTbl MeTannopexyLwmx CTaHKOB

7111 B coctaB WUCXOOHbIX [aHHbIX AONA  NPOEKTUpPOBaHUS  (PyHOAMEHTOB
MeTannopexyLwmux CTaHKOB, KpOMe MaTepuanoB, yKasaHHbIX B nogpasgene 5.1, OOMKHbI
BXOOUTb:

YyepTeX OMOpPHOM MOBEPXHOCTM CTaHWHbI CTaHKa C YKasaHWMEM OMOPHbIX TOYeEK,
pekoMeHayeMbIX CNOCOBOB YCTAaHOBKM U KPENEHNSA CTaHKa;

AaHHble O 3HAYEHUAX Harpy3ok Ha pyHAAMEHT: A4S CTaHKOB ¢ Maccon Ao 10 T - obwas
Macca CTaHka, a Anga CtaHkoB ¢ Maccon 6ornee 10 T - cxema pacnonoXeHUs CTaTUYecKux
Harpysok, nepegasaeMbiX Ha PYHOAMEHT;

ANA CTaHKOB, TPebyloLmnX orpaHnyeHus ynpyroro KpeHa ¢yHOameHTa, - OaHHble O
npegenbHo OOMNYyCTUMbIX U3MEHEHUAX MOMOXEHUSA LieHTpa TSKeCcTUM CTaHka B pesynbTaTe
YCTaAHOBKWN TSXKENbIX AeTanen n nepemMeLLeHns y3noB CtaHka (Mnn MakcumarnbHble 3HaYeHUs



Macc geTtanemn, Maccbl NOABWXHbBIX Y3MOB 1 KOOpAUHATLI UX NepeMeLLeHmns), a Takke AaHHble
0 NpefensbHO JONYCTUMbIX yriiax noBopoTa pyHAamMeHTa OTHOCUTENBHO rOPU30OHTaNbHOW OCH;

AaHHbIE O KNacce CTaHKOB MO TOYHOCTM, @ TakkKe O XEeCTKOCTU CTaHWHbl CTaHKOB, O
HeobxooMmMocTn obecneyeHus XXeCTKOCTU 3a cyeT pyHAamMeHTa U O BO3MOXHOCTM YacToM
nepecTaHOBKN CTaHKOB;

AN BbICOKOTOYHbBIX CTAHKOB - yKaszaHusi 0 HeoBXoanMMOCTM N pekomeHagyeMom crnocobe
nx BMBPOU3ONAUMKN: KPOME TOro, B OCODO OTBETCTBEHHbLIX Crydasx AOfi TakMX CTaHKOB
(Hanpumep, nNpM YCTAHOBKE BbICOKOTOYHBLIX TSKENbIX CTAHKOB WMM  NpW  yCTaHOBKE
BbICOKOTOYHbIX CTAHKOB B 30HE MHTEHCUBHbIX KOfleGaHN OCHOBaHWI) B UCXOAHbIX AaHHbIX A5
NPOEKTMPOBAHNS OOMKHbI COAepXXaTbCA pe3ynbTaTbl UBMEPEHUI KonebaHun rpyHTa B MecTax,
NpeayCMOTPEHHbIX AN YCTaHOBKM CTaHKOB, M Apyrne [AaHHble, Heobxoaumble Ans
onpegeneHns napameTpoB BMGpom3onauumn (NnpeaensHo 4oNyCTUMbIE aMnnnMTyabl konebaHum
dyHOaMeHTa unu npegesibHo JoNyCcTUMble aMnNuTyAbl KofiebaHn 3NeMeHTOB CTaHKa B 30He
pes3aHuns u T.n.).

7.11.2 CTtaHkM B 3aBUCMMOCTM OT WX MacCCbl, KOHCTPYKUMM M Kracca TOYHOCTU
AonyckaeTcs ycTaHaBnmBaTb Ha OETOHHOM MoAcTUNaKLWeEM croe nona Lexa, Ha YCTPOEeHHble
B NOJY YTOSLLEHHbIE BETOHHbIE NN XKeNe306eTOHHbIE NEHTLI (IEHTOYHbIE DYHOAMEHTbI) UK
Ha MaccuBHble PyHOAMEHTbl (OOUHOYHbIE UIn obLue).

7.11.3 Ha nogctunatowem crnoe nosna uexa crnegyeTt ycTaHaBnmBaTb CTaHKM C Maccou
0o 10 1 (npu cooTBeTCTBYIOWEM 06OCHOBaHUN 0 15 T) HOPManbHOM U NOBLILLEHHOW TOYHOCTH

C XXECTKUMW N CPeaHEN XKECTKOCTU CTaHUHaAMW, AS1s1 KOTOPbIX I/h<8 (roe I AnunHa, h - BbicoTa
CEeYEeHUs CTaHMHbI CTaHKa), a Takke BbICOKOTOYHbIE, BUOPOM3ONALMIO KOTOPbLIX OONYyCKaeTcs
OCYLLECTBMAATb NMPY NOMOLUM YNPYrnx ornop, PacnonoXeHHbIX HENOCPEACTBEHHO NOA CTaHMHOM
cTaHkKa.

Ha ycTpanBaemble B Nony uexa yTomLWeHHble 6ETOHHbIE UMK XKeNne300eTOHHbIE NEHTDI
AonyckaeTcs ycTaHaBnMBaTb CTaHkM ¢ maccon Ao 30 T.

7.11.4 Ha coyHOamMeHTbl cnefyeT ycTaHaBnMBaTb CTAHKMU creayrowmx BUOOB:

C HexecTkUMn cTanuHamm ¢ otHowennem /N28 1 ¢ cocrasHbiMM cranuHamu, B
KOTOpbIX Tpebyemas xeCcTKoCTb obecrneunBaeTcs 3a cyeT PyHOAaMEHTa;

c maccoun 6onee 10 T (unn 15 T Nnpu cooTBeTCTBYOLWLEM OOOCHOBaAHUM) NPWU TOMLLNHE
GEeTOHHOro noAcTMnarLWero crnos nosfa, HeaoCTaTOMHOM AN YCTaHOBKW CTAHKOB AaHHOM
Maccsbl;

BbICOKOTOYHbIE, A5 BUOPOM30MsaUMM KOTOpPbIX HEOOXoaMma yCTaHOBKa creumanbHbIX
dyHOAMEHTOB.

NMpumeyaHnme - YcTaHOBKA BbICOKOTOYHbLIX CTaHKOB Ha obwue QyHOaMEHTbI
AonycKaeTcs TONbKO B CriyvasiX, €CNv B YMCHEe FPynnbl CTAHKOB, YCTaHaABNMBaEMbIX Ha OAWH
dyHOaMEHT, OTCYTCTBYIOT Takue, npu paboTe KOTopbix OyayT BO3HMKATb AWHAMU4YECKME
Harpysku, Bbi3blBawowme konebaHus C amnnuTygamu, nNpeBbIWAWMMU  NpeaensHO
AONyCTUMbIE, YKa3aHHble B 3aaHnM Ha NPOEKTMPOBaHME.

7.11.5 [Na BbICOKOTOYHbIX CTaAHKOB, YCTaHaBfMBaeMblX Ha BMOPOU3ONMPOBAHHBLIX
dyHOameHTax n Tpebyowmnx nepnognyeckon KCTUPOBKM, PEKOMEHOYeTCs MCNoNb30oBaTb
KOMOMHMPOBAHHbIE YNPYro-)XECTKME OMOPHbIE 3NIEMEHTLI, MO3BONANOLWINE MNepexoauTb OT
yrnpyrov ycTaHoBkM oyHaameHTa, obecneyvmBatoLlen ero BUOpOM30nsLmIO, K )KECTKON.

Mpn npoekTnpoBaHun BMOBPON3ONNPOBAHHBIX (PYyHAAMEHTOB CTAHKOB Ha PEe3VMHOBbIX
KOBpMKaxX AOSMKHbI OblTb NPegyCMOTPEHbI YCTPOUCTBA, obecnednBatoime BO3MOXHOCTb CMEHbI
3TUX KOBPUKOB.

7.11.6 Ona oANHOYHbIX (PyHOAMEHTOB CTAHKOB HOPMaribHOM U NOBbILLEHHOW TOYHOCTU
¢ maccon go 30 T BbICOTY dpyHOaMeHTa crnegyeT MpUHUMaTb B COOTBETCTBUM C [aHHbIMU,



npueegeHHbIMN B Tabnuue 13, a ons ctaHkoB ¢ maccon 6onee 30 T - Ha3Ha4yaTb U3 YCrOBUSA
obecneyeHns HeobXOOAMMOW XECTKOCTU CTaHWHbl 3a cyeT yHOaMeHTa, a Takke u3
KOHCTPYKTMBHbIX COOBpaXkeHui (B YaCTHOCTU, B 3aBUCUMOCTU OT rMyBuHbI NPUSIMKOB).

7.11.7 BbicoTy 0bWwux oyHOAaMEHTOB CTaHKOB HOPMaribHOW U MOBbILUEHHON TOYHOCTU
cnefnyeT onpedendatb MO pesdynbTaTtam pacdeta dyHOaMeHTa No MPOYHOCTU U XECTKOCTU C
y4eTOM MUHMMarnbHO Heobxoammon BbicoThbl (cM. Tabnuuy 13), obecneunsatoLen Tpebyemyto
XECTKOCTb CTaHWHbl OTAENbHbIX CTAHKOB, @ TakKKe W3 KOHCTPYKTUMBHbLIX COOBpaxeHun,
0COBGEeHHOCTeN JaHHOro B1aa cTaHka 1 ycrioBui ero obcrnyxmBaHums.

7.11.8 dyHOaMeHTbl CTAHKOB crieayeT apMmMpoBaTh CETKAMU N3 CTEPXKHEN ANAMETPOM
8-10 mm c kBagpaTHbiMK g4yerikamn pasmepomM 300 MM, ykraabiBaembiMy Ha paccTosHumn 20-
30 MM OT BEPXHEN N HUXHEWN rpaHen oyHOaMeHTa.

7.11.9 YcTaHOBKY CTaHKOB JornyckaeTcs npou3BoauTb kak 6e3 kpenneHus, Tak U C
KpenneHvem dyHaameHTHbIMM 6ontamu. Mpu 3TOM KpensieHne CTaHKOB (PyHOAMEHTHbIMU
bontamu oba3aTenbHO:

npu HeobxoammocTn obecnevyeHns COBMECTHOM paboTbl CTaHWHbI C (PyHOAMEHTOM
(Hanpumep, CTaHKOB BbICOKOW TOYHOCTW, yCTaHaABNMBAEMbIX HA OAMHOYHbIE DYHAAMEHTbI, UIKN
CT@HKOB C HEXEeCTKMMW CTaHMHamMu, B KOTOpbiXx Tpebyemas >KecCTKOCTb CTaHWHbI
obecne4vnBaeTcs 3a cyeT (pyHOaAMeEHTa);

npy AMHaAMUYECKNX Harpy3kax OT BO3BPaTHO-MOCTYyNaTeflbHO nepemeLlarlmnxcs Macc
(Hanpumep, B NPOAOSIbHO-CTPOrasnbHbIX CTaHKax) Unn OT BpaLLaLWMXCA HeYpaBHOBELLEHHbIX
Macc, KOTopble MOryT Bbi3BaTb NepemMelleHns dyHgameHTa npu paboTe Ha CKOPOCTHbIX
pexumax (Hanpumep, B TOKapHbIX U pe3epHbIX CTaHKax).

Tabnuua 13
Mpynna CraHkun BbicoTa cpyHoameHTa h, m,
CTaHKOB nog MeTannopexyLlme CTaHKn

HOPMasnbHOW M NOBbILLEHHON
ToYyHoCcTU ¢ maccom o 30 T

1 TokapHble 03yl
"OpM30OHTanNbHO-NPOTSAXHbIE
MpoaonbHO-pes3epHble
[MpoaonibHO-CTporasnbHble

2 LLInndoBanbHble 04YL
3 3yb6opesHble 06YL
KapycenbHble, BepTuKarnbHble nosnyasToMaThl 1
aBTOMaThl

KapycernbHo-gppesepHble
KoHconbHO- 1 6eCKOHCONbHO-pe3epHbIe
["OpM30OHTaNbHO-PaCTOYHbIE

4 BepTukanbHO- 1 pagnansHO-CBEPSIUIbHbIE 0,6-1m
5 [MonepeyHo-cTporanbHble 1 oN6exHble 0,8-1,4 m
O6o3HaveHue: L - gnvHa coyHoaMeHTa, M.
MpumeyaHus

1 Ona rpynn 4 n 5 6onblume 3HayeHna cnegyeT NpMHUMaTh 4518 CTaHKoB 60MbLUNX pa3Mepos.
2 [1ns arperaTHbIX CTAHKOB MOBbLILLEHHON TOYHOCTM, MHOrOONepaLunoHHbIX CTAHKOB M CTAHKOB
C NporpaMMHbIM yrnpasneHmem (OTAemNbHbIX UM B aBTOMaTUYECKUX NINHUSX) BbICOTY
dyHaameHToB cnefyet ysenuynsatb Ha 20%.




7.11.10 lMpn ycTaHOBKE CTAHKOB Ha YTOSLIEHHbIX OETOHHbLIX WK Xene3obeTOHHbIX
neHTax nosia unu Ha oTAernbHbIX PyHOaMeHTax NeHTbl U PyHAaMEHTbI cnefyeT paccynTbiBaTh
Ha NPOYHOCTb Ha OENCTBUE PacHETHbIX CTaTUYECKUX Harpy30K B COOTBETCTBUUN C YKa3aHUAMM
5.2.20 1 5.2.21 n B cny4yae Heob6XxoOUMOCTU - Ha XeCTKOCTb (cM. 7.11.6).

7.11.11 PacyeT ocHOBaHUn oyHOaMeHTOB No gedopmaumsim cnegyeTt npon3BoanTb B
crnyyasix orpaHuMyeHus yrnoB noBopoTa (pyHAameHTa, npu 3TOM gonyckaetcsa npeHebperaTb
ynpyrocTteto yHaameHTa. PacyeT yrnos noBopoTta dyHAameHTa crefyeT BbINOMHATbL Ha

AENCTBME pacyeTHbIX (C KO3(PPUUMEHTOM HaLEXHOCTM MO Harpyske Yf_1) CTaTU4ECKUX,
9KCLEHTPUYHO NPUITOXKEHHbBIX Harpy3oK.

7.11.12 PacyeT konebaHun HeBMOPOU3ONMPOBAHHBLIX (PYHAAMEHTOB CTAHKOB, Kak
npaBumno, He BbINOSHSETCS.

7.11.13 PacctoaHne oT yHOAMEHTOB BbICOKOTOYHbIX CTaHKOB 00 (yHOAMEHTOB
CTaHKoB, paboTalwmx CO 3HAYUTENbHbIMW AMHAMUYECKMMU Harpyskamu (gonbexHble,
cTporasnbHble U T.M.), AOIMKHO ObITb HE MeHee 15 m.

[onycTMMOCTb YCTaHOBKWN BbICOKOTOYHbLIX CTAHKOB B 30HE AEWCTBUS PasfMYHOro poaa
NMPOMBILLMEHHBIX XU TPAHCMOPTHbLIX UCTOYHMKOB BMOBpauun cnegyet nNpoBepsTb pacyeToMm B
COOTBETCTBUM C nogpasnernom 6.5.

7.12 dyHaaMeHTbI BpawaoLwWmxca nevyen

7.12.1 TpeboBaHusa HacTosiLEero pasgena pacnpoCTPaHsTCs Ha MNPOEKTUPOBaHME
byHOaMEHTOB BpalLaloLLmxca 06KUroBblx neyen ¢ yncrnom onop 6onee AByx.

7.12.2 B coctaB uCxXoAHbIX [aHHbIX OM9 NPOEKTUPOBaHUS, KPOMe MaTtepuarnos,
yKasaHHbIX B nogpasgene 5.1, 4OMKHbl BXOAUTb:

YyepTexu Kopnyca rneyn ¢ ykazaHmeM TOMLWMH cTanbHOW 0605104KN, pa3mepoB baHOaxemn
N TONLWMHBI (YTEPOBKMK;

AaHHble O yucre 3y0beB BEHLIOBOW LLECTEPHU; 3HAYEHUSA Harpy3oK Ha (PyHOaMEHTbI OT
OMOPHbIX PaM U POSMKOB, @ TaKkKe Ha Oonopy NpPUBOAHOrO 0OOpyAoOBaHMS OT MEeXaHW3MOB
npueoaa;

YyacToTa BpaLleHUs Koprnyca neyun B aKCniyaTaumoHHOM pexnme;

3Ha4yeHMe MakCuMMasnbHOro ycunus B rugpoynope And neyen, CHaBXEHHbIX
rmgpoynopamu.

7.12.3 dyHOaMeHT BpallaroLwenca nedn AOomKeH MNpOeKTUpOoBaTbCH, Kak npasumio, B
BMAE OTAENbHbIX XKene300eTOHHbIX ONOP PAaMHOM UMM CTEHYATON KOHCTPYKLUUK, BbINOSTHAEMbIX
MOHOSMUTHLIMU UM COOPHO-MOHOSIUTHBIMW U OTAESNbHbIMU  OT PYHOAAMEHTOB W  LPYrnx
KOHCTpyKUnn 3gaHus. pu aTtom npuBogHOe oGopyaoBaHMe U GRwKanwyio pormMKoonopy
HeobxoauMO pasmelaTb Ha OAHOW OMnope CTeHYaTOW KOHCTPYKUMM CO CTeHaMu B [OBYX
B3aMMHO MeprneHanKynsapHbIX HanpaseHUsIX.

7.12.4 PacyeTHON CXeMOW yCTaHOBKM (Neun n dyHOaMeHTa) sBnsieTCA HepaspesHas
Ganka (kopnyc neuu), LWapHUPHO OnupalWasaca Ha ynpyrue onopbl. YNpyrocTb Onop
YYMTbIBAETCHA B BEPTUKANbHOM U rOPU30OHTaNIlbHOM HanpaBIieHUsIX.

BepTukanbHble 1 rOpU3OHTarbHble  HarpyskM Ha  OrMopbl, HanpasrfeHHble
nepneHauKynsapHoO M BOOMb OCU Neyu, crnefyeTt onpeaensaTb C y4eTOM COBMECTHOW paboTbl
Kopnyca neuv n pyHaameHTa.

7.12.5 TNpun NpoeKkTnpoBaHnmn onop KoIMPMPUUNEHTBI NX XKECTKOCTU B rOPU3OHTarIbHOM
HanpasfieHWUW, NeprneHanKyIapHOM OCU neyu, cnegyet NpuHUMaTh He MeHee KO3ahPULUMEHTOB
XXECTKOCTW Kopryca neyun, npudemM Ans KpanHux ornop He MeHee Kod(PPULNEHTOB XeCTKOCTU
Kopryca neyv B MecTe pacnosfioXeHNsa coceiHMX C HUM Onop.



NMpumeyaHue - lNog KoaPPUUMEHTOM XECTKOCTU Kopryca rneyu cnegyeTt noHMMaTb
peakuuio HepaspesHon 6anku B MecTe pacrnofioXeHust paccMaTpvBaeMOW OMopbl Npu ee
rOPU30OHTaNbHOM €ANHUYHOM CMELLEHUN MOoMepPEK OCU NeYU.

F . y
7.12.6 HopmaTuBHble ropusoHTanbHble Harpysknm Ha ornopbl "t kH, gencreyowme
BOONb OCK Neyu, cnegyeT onpenensTb no opmyne

_Fn,ka
nt—
Cos a (128)
F
roe ™ - HopmaTMBHasi BepTUKanbHas Harpyska, kH, onpegensiemas no
cooTBeTCTBYyHOLEMY codeTaHuo (7.12.9);
ki

- KoahmumeHT TpeHma nopbangaxHonm obeyarkm No  OMOPHbIM  POSIvKaM,
npuHMMaembii pasHbiM 0,2;

O - yron mexay BepTUKanbio 1 NPSIMON, COeQUHSIOLEN OCb KOpryca C OCb OMOPHOro
ponuka.

7.12.7 Topu3oHTanbHble HarpyskM Ha Onopbl, AENCTBYKOLWME BOOMb OCU MNeuvn, npu
00OOCHOBaHUN pacyeToM [OMycKaeTcsa nepefaBaTb Ha OMNopy MpuMBOAHOrO 06opyaoBaHMUS
cTanbHbIMKU pacnopkamu, CBA3bIBaOLLUMK ONOPbLI HA YPOBHE MX BepXxa. [pun pacyeTe pacnopok,
KpOMe YCUNUKn, yKasaHHblX B 7.12.6, cnefyeT yunTbiBaTb YCUNUS, BO3HMKAKOLWME B HUX OT
TemnepaTypHbIX BO34ENCTBUN.

F
7.12.8 HopmaTuBHbIE UMKIMYECKME Harpy3ku (BepTukanbHas ™' u ropmsoHTanbHas

Fon , AENCTBYIOLWAA NepneHanKynsipHO OCK MNeYvn) Ha onopbl OT Beca neydn, TennoobMeHHbIX
YCTPOWCTB, PyTepoBKM U 0OOGXUraemoro maTtepuana, MOHTaXHbIX W TemnepaTypHbIX
aedopmauunn koprnyca neyvn, KH, Bo3HMKaloWme npu BpaweHUN Nevn C 3KCLLEHTPUCUTETOM,
cnefyet onpefensaTb B COOTBETCTBUM C pacHeTHOW CXeMOW, ykasdaHHou B 7.12.4. Mpun atom
HeobXoaMMO NpUHMMaTb MakKCUMManbHOE 3HAYEeHWEe peakuuun, norlydaemMoe Ha Onope npwu
3KCLEeHTpUCUTETE OCK Kopnyca neyu, pasHoMm 20 MM, 3agaBaeMOM MOOYEPEOHO Ha KaXKaow
onope B BepTUKANIbHOM W TFOPU3OHTaNbHOM HanpasneHnsax. MakcumanbHble pacyeTHbIe
HarpyskM mne4ynm C 4YUCrioM onop He 0Oonee 4yeTblpex [onyckaeTca onpeaenats npu
3KCLeHTpUcuTeTe OcK Kopnyca neyu, pasHom 10 mm.

F, F N
MpumeyaHue - Harpyskn ™V n ™" ons Tpex- n YeTbIPexonopHbIX Nevern AonyckaeTcs
onpenensTb NPy 3KCLLEHTPUCMTETE OCK Kopryca neyn, paBHom 10 Mm.

7.12.9 PacyeT onop no npoYHOCTW NPOU3BOAUTCH Ha Criedyolme coMeTaHus Harpysok:

nF Ry Fe Re R F R F

, Noroe "V, - pacyeTHbIe Harpy3ku Ha paccMaTpuBaeMylo ornopy,

F
kKH, onpegensiemble B COOTBETCTBUM C yKazaHuamu 7.12.6, 7.12.8 n 5.2.21; V¢ - pacyeTHas
BepTuKanbHas Harpyska Ha ornopy, KH, onpegendemasa B COOTBETCTBUM C yKkasaHuamn 7.12.4

F
0e3 y4yeTa aKCUeHTpucuTeTa neun; ¢ - pacyeTHas ropu3oHTanbHas Harpyska Ha onopy, kH,
AencTByolaa BAOMb OCU Neyun, onpeaenseMas B COOTBETCTBUM C yKaszaHuamu 5.2.21 npu

F F
3amMeHe Harpy3km ™, B copmyne (128) Ha Harpysky "V (onpepeneHHyto 6e3 y4yeTta
3KCLEeHTpUCUTETA Neyn).



MpumeyaHus
1 Ona onop, obopyaoBaHHbIX rMApPoOynopaMn, B KayeCTBE pPaCYETHOro 3HayYeHus

rOPU30OHTaNbHOM Harpy3ku, HanpaBfieHHOW BAOMb OCU MNeuYw, Ft, kKH, cnegyeT npuHumaTtb
Hanbonbllee M3 OBYX €€ 3Ha4yeHun, onpefeneHHbix no copmyne (128) u no ycunuio B
rmgpoynope.

2 PacuyeT onop Ha BTOpPOEe COYEeTaHMe Harpy3ok crieqyeT npousBoauTb C y4eToMm

MOMEHTA, LENCTBYHOLLEINO B rOPU3OHTANbHOM NIIOCKOCTM OT Harpysku R , MPUNOXEHHOW TONbKO
K OQHOMY M3 POSIMKOB OMOpbl MNeyu.

7.12.10 Pac4yeT >kene3oBeTOHHbIX 3M1EMEHTOB OMOp Ha BbIHOCNMBOCTL creayeT
NPOM3BOOMTbL Ha Harpysku, onpeneniseMmole B COOTBETCTBUN C YKazaHusaMmu 7.12.9, npuHumas

KO9(DPULIMEHT HAZEXKHOCTM MO Harpyake ! f =038 .

7.12.11 MNnowaab nogoLWwBbLl ONopbl criegyeT onpeaendaTb U3 yCnosusa A4onyCTUMOCTU ee
OTpbiBa OT OCHOBaHWA He Bonee 4YeTBEPTU LUMPUHbLI NOAOLLBbI.

7.12.12 ®yHoameHTbl nofg neyu crnegyeTr MNpPoOekTMpoBaTb Takum obpa3om, 4TOObI
3Ha4yeHus NepBOM 4YacCTOTbl COOCTBEHHbLIX BEPTUKAmNbHbIX WU FOPU3OHTAaNbHbLIX KonebaHuin
YCTaHOBKM, onpeaensemMble Ang pacyeTHon cxembl 7.12.4, oTnn4anucbk He MeHee 4YeM Ha 25%

-1
3Ha4YeHnA 4acCcToThbl 3auernyieHnd 3y6beB npmuBoaa ® ) ¢ , BbIYNCIIEHHOM MO (bopmyne

®=0,105Nn, (129)

roe N - yncno 3y6beB BEHLOBOW LLECTEPHMU;

" _yacrora BpaLLeHnsa nevm, o6/MuH.

*(1) ODanee BmecTO TepMuHa "cpegHee faBrieHMe nog nogowwBon dyHAamMeHTa oT
pacYeTHbIX CTaTUYECKNX Harpy3ok" UCMonb3yeTcs TEPMUH "cpeaHee cTaTUYecKoe AdaBfieHne
nog nogoLwwBson byHgameHTa".

*(2) K MmawmHam ¢ nepnogmyecknmMm Harpy3kamm OTHOCSTCS MaLUMHbI C BpaLLaloLwmMmcs
YacTAMM, KPUBOLLUMHO-LIATYHHBIMW MexaHu3Mamu, 4pobunku n ap.

*(3) YkasaHusa 6.2.1-6.2.4 OTHOCATCA K MalMHam C NEepuMoaNYECKMMU Harpyskamu,
nMeroLwmnm yactoTy BpawieHms He 6onee 1000 o6/MuH. [Ana pamMHbIX YHOAMEHTOB MaLUWH C
yacTtoTon BpaweHna 6onee 1000 06/M1H cneayeT BbINONHATE NPAMON AUHAMUYECKUA pacyeT.

*(4) ®opmynbl MCnonb3ylTca nNpu pacyete konebaHu yHOAMEHTOB OMMO3UTHBLIX
KOMMNpPEeCCopoB.

*(5) K MawuHam C MMNynbCHbIMW Harpy3kaMy OTHOCSITCS Ky3HEYHble MOMOThI,
hOpPMOBOYHbIE MALUUHbBI IMTEAHOIrO NPOU3BOACTBA, NPECcChl 1 Ap.

MpunoxeHune A
(ob6s3aTenbHoOE)

TepMVIHbI n onpepeneHnsa

B HacToqwem cBoge npasuni npuMeHeHbl cneayvuine TepMmHbl C COOTBETCTBYHOLLIMMIA
onpegeneHnaAmMmn:



A.1 amnnutyga konebaHun (displacement amplitude): BenuuuHa, paBHas
MaKkcMManbHOMy abCoNTHOMY 3HAYEHUIO NepeMELLEHNa Npu konebaHuax; Ana CriyvyanHbIX
konebaHmnm amnnutygonm KonebaHuin HasbiBaeTCA CcpefHeKBagpaTUYeCKoe 3HayeHue
nepemMeLLeHuns.

A.2 cKOpoCTM NpoOAOoNbHbIX U nonepeyHbix ynpyrux BosiH (longitudinal and
transversal elastic wave velocities): [lapameTpbl rpyHTa Kak ynpyrom cpefbl, paBHble
KBaApaTHbIM KOPHAM OTHOLUEHWA Yynpyrmx moayrnen (KOMNPecCUOHHOro U COBWUIOBOro
COOTBETCTBEHHO) K MIOTHOCTMU.

A.3 cpegHee cTaTuyeckoe aAaBneHue nop nogowson oyHaameHTa (average static
bearing pressure): CpegHee paBrneHve noA nMoAowWBOM yHOAMEHTa OT pacyeTHbIX

CTaTUYeCKUX Harpy3oK C KOIMPULMEHTOM HAAEXHOCTM MO Harpyske 'f , paBHOM 1.

A.4 pacuyeTHOe conpoTuBrieHne rpyHTa ocHoBaHus R (allowable bearing pressure):
3HayeHune, onpegensemMoe B cooTBeTCTBMU € TpebosaHusmu Cl1 22.13330 ¢ y4eTOM pasmepoB
n 3arnybneHus yHaameHTa.

A.5 TabnuyHoe 3HayeHMe pacyeTHOro CONpPOTUBIEHUA Ro (tabulated value of
allowable bearing pressure): 3HayeHue, cogepxaweeca B Tabnuuax Cl1 22.13330 u He
3aBUcsiLLiEe OT pa3MepoB 1 3arnybneHnsa dyHgameHTa.

MpunoxeHne b
(pekomeHayemoe)

PacueTr
Koneb6aHun HeCUMMETPUYHbIX MAaCCUBHbIX U CTEHYaTbIX (PyHAAMEHTOB Npu
NPOU3BONIbHOM 3aBUCUMOCTU Harpy3kKu oT BpeMeHU

6.1 ®yHoameHT cuuTaeTca abConTHO TBEpAbiM TENoM, MMewWuM 6 cTeneHen
! ! ! !
cBoboapbl: 3 noctynaTenbHbix nepemeuleHnsa X, Y | Z° Havana koopauHat O u3 yrna
! ! ! o Xl yl Zl
nosopota X , ¢ | V' oTHocutenbHo ocen * , ¥ , £ COOTBETCTBEHHO (pUcyHOK B.1).
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Ol

Pucynox b.1 —~ Crenenn cso60an1 PyHAaMERTa

6.2 KonebaHua dyHaoameHTa OMMUCLIBAOTCS CUCTEMOW LWecTu AnddepeHumanbHbIX
ypaBHEHUN:

Mix"+Mpy' +Mpaz' +Mx' +Mgo" + Mgy’ +Bix' +B,y' + Bz’ +Byx' +
+Blo! + By +KIX' +KLy' +KL2' + Ky +KiLe' +Kiy' = f'(t) (1<i<6) (5.1)

! ! !
roe M'J, 31 n K'J - dNIeMeHTbl MaTpuy UHepLUUnn, uemncbmpOBava N XeCTKOCTU

!
COOTBETCTBEHHO, a f (t) - 0606LEHHbIE CUIbl, AENCTBYOLLME Ha PyHAAMEHT (OMHamMu4eckne
nocTynaTtenbHble U BpallaTenbHble BO3OENCTBUS, HOPMaTUBHbIE 3HAYEHUS).
)
6.3 Hauano koopauHat O' nomewaetcs B LIEHTP TSXKECTM NOAOLLBLI PyHAaMEHTa; OCb

!
2" HanpaBnseTca BepTUKanbHO BBEPX; rOPU3OHTarbHbIE OCY NexaT B NIMOCKOCTW MOAOLUBHI
dyHOaMeHTa M SABMSAOTCA ee rmaBHbIMKU ocsimu. [pyu 3TOM MaTpuubl AEMMUPOBaAHNUS U

I — I — - - - .
secTkocTh anaronanbhbl: 0 -0y Ki=0 ppy i#] (1<i<6, 1<j<6)



6.4 HeHyneBble anaroHanbHble 3MIEMEHTbI MaTpULbl XXECTKOCTU criefyeT onpeaensiTb
no dpopmyrnam:

K1'1:K22=Kx; K3’3=Kz; K4’4:va; K5’5:Kq>’- K6’6=K\y, (5.2)

roe KX, KZ, n K BemcnsioTes no dopmynam (11), (9) n (12), a Ky " Ke . n3
COOTHOLLEHUN
KX.=C(PIX,—mgI"b; K(p.=C(pIy~—mghZ (6.3)
L o '
rae X w“ Y - MOMEHTbl WHepuuMu MNOAOLWBbI OTHOCUTENBHO OCen n Y
COOTBETCTBEHHO.

6.5 3OnemeHTbl MaTpuubl MHEPUMM NpeacTtaBnaAlT cobor maccy BCEN YCTaHOBKU
(cdbyHOaMeHTa € 3acbInKoW rpyHTa Ha ero obpesax W BbICTynax U MalluHbl), ee cTaTuyeckue
MOMEHTbl U €ee MOMEHTbl MHEepLMU, KOTOopble criegyeT onpefensaTb B CUCTeMe KoopauHat
lelylzl

6.6 HeHynesble [guaroHanbHble 3MNeMeHTbl MaTpuubl AeMndupoBaHUsS cnegyet
onpeaensaTb No hopmynam:

Kii Mii (1Si§6 ), (B.4)

roe D, =0,=& , D;=¢, , D=0y :&P , D :év ; 3HAYEHUs1 OTHOCUTESTbHOIro AeMNAUPOBAHUS

§X, §Z, S " Sy onpenensarTca B COOTBETCTBUM C YKasaHuaMm 6.1.5-6.1.6.

6.7 Ona cuctembl ypaBHeHun (B.1) npy Npou3BONbHOM 3aBUCUMOCTM Harpys3ku oOT
BpEMEHN criefyeT nMNPUMEHSTb YUCMEHHble MeToAbl pelleHns  auddepeHumanbHbIX
ypaBHEeHUN. B 4acTHbIX cnyvasix nepuoanyeckon, UMMNYMbCHOWM UMM Cry4arHOW Harpysku, a
TaKke Npyv HaNU4Mm NAIOCKOCTU CUMMETPUM BO3MOXHO NMPUMEHEHME aHaNMTUYECKNX METOLOB.

MpunoxeHne B
(pekomeHayemoe)

PacuyeT hyHAaMeHTOB MalMH C BpawawoLWwmMMUCA YacTsaMm no aedopmaumam

B.1 PacuyeT dyHOaMeHTOB MaluvH C BpallalWMMUCca 4YacTamu no AedopMauusim
cneayeT NPou3BoAMTb Ha NOCTOSIHHbIE HArpy3kn ¢ KO3AMOULNMEHTOM HAAEXHOCTU MO Harpyske

Vf_l’o. Harpyskun moryT onpegensatbca 6e3 yyeTa WX nepepacnpeneneHns BepXHUM
CTpoeHneM pyHaaMeHTa.

B.2 Npwn orpaHnyeHnn gedopmanmi HUXHeN NuTbl PyHAaMeHTa K Hel npeabaBseTca
TpeboBaHMe TPELWIMHOCTOMKOCTU: OoOpasoBaHMe TPELWMH B HWKHEW nnuvte npu OencTBuu
NMOCTOSIHHbIX N MOHTaXHbIX HAarpy3oK He JonycKaeTcs.

B.3 [Ona dyHoameHTOB MalwuvH, AedopMauun KOTOPbIX OrpaHUYMBalroTCs, He
A0nycKkaeTcs UCNonb30BaTh B KAYECTBE €CTECTBEHHbLIX OCHOBAHUN crnefyoLwmne rpyHTb:

Neckn pbixnble;



Menkue W nbifeBaTble MNeckn, NoABEPXKEHHble B BOAOHACLILEHHOM COCTOSIHUM
cydpdosuu;

FMUHUCTbIE TPYHTLI TEKYYNE;

HacbIMHbIE U HAMbIBHbIE TPYHTLI C MogynemM aedopmauumn meHee 10 Mla;

unbl, TOpdbl N 3aTOP(OBAHHLIE FPYHTbI.

B.4 [Ona dyHaameHToB TypboarperatoB, B Tex Cry4vasix, Korga uMMelTcs
TEXHOMNOrMYeckne OrpaHVyYeHns, BEeNUYUHY ONUTeNbHONW AedopMaunMyu  HWKHEW NNUTbI
dyHOaMeHTa Ha [PYHTOBOM OCHOBaHUM (M3MeHeHMe npornba 3a 4eTbipexneTHUN

aKCnnyaTauuoHHbIN nepuoa) Af [onyckaeTcsl oueHMBaTb Kak 4ot K OT pacyeTHOWN BENUYMHBI
MofHoro ynpyroro nporuba f:

Af=xf (B.1)
BennunHa koadpdpuumeHTta k npuHumaeTcsa no tabnuue B.1.

Ta6nuua B.1

Bug rpyHTa Honsa nonHom
nedopmauuu,
npuxoasiLLencsa Ha
YyeTblipexneTHU nepunog x

"anevHnkoBbIn (LLEeBEHNCTLIN), FPaBUNHBIA (APECBSHbIN) 0
rPyHTbI. [eckn rpaBenucTble, KpynHble U CPEAHEN KPYMHOCTMW,
NOTHbIE HE3ABUCMMO OT KO3dhhMLMEHTa BOOOHACHILLEHNS

Meckn rpaBenucTble, KpynHble U CPeaHeN KpYMHOCTU, CPeaHEN 0,1
nnoTHocTu. MNMeckn menkne NNOTHbIE, HE3aBUCUMO OT
Koa(ppuumeHTa BOgOHACILEHUS

lMeckn menkne cpegHen NAOTHOCTU, HE3ABUCUMO OT 0,2
KoapdpuumeHTa BogoHacbIweHus. Necku nbinesaTble NNOTHbIE
N cpegHen NnoTHOCTU, ManoBnaXHble

[Meckn nbineBaTtble NIOTHbIE N CpeaHen NNOTHOCTU, BNaXHble U 0,3
BOJOHAaCbILLEHHbIE

HenpocagoyHble n HeHabyxatowue: cynecu TBepable, CyrnnHKN 0,4
W MMWHbI TBEPAbIE W NonyTBepable

HenpocagoyHbie 1 HeHabyxatowwme: cynecu TyronniactuyHbIe u 0,5

MArkonJ1aCTun4dHble, CYITIMHKA U TNTWHBbI TyronJiaCTtu4dHble,
MArKOnJ1aCtn4yHble N TeKy4dernjiaCtnyHblie

3HauveHus koadbduumeHTa K xapaktepuayroT 4ot nonHon aecdopmMauumn pyHaameHTa
N OCHOBaHus, KOTOpasi NPOSIBASIETCA 3a MNEpBbIN YEeTbIPEXNETHUA MNepuon IJKcnayatauuu
MaLUMHbl C MOMEHTa ee MNycka Mnocfie MOHTaxa M [0 MepBOoro KanutanbHOro pemMoHTta. [Ans
Kakgoro nocriegyrowlero nepuoga senmynHa CooTBETCTBYOLWLEN AedopMaunm yMeHbLLIAeTCS.

PacueTHyto BENMUKUHY nomHoro npornba dyHaameHTa f pekoMeHayeTcs onpeaensTb
N3 pacdyeTa COBMECTHOWN aedopmaLMm OCHOBaHUA 1 pyHaameHTa.

B.5 [onyckaetca BBOAWUTb B pacyeT TOMBbKO HWXKHIOW MAUTY U Yy4UTbIBaTb BIIMSHUE
KECTKOCTU BEPXHEro CTPOEHUs paMHOro dyHOaMeHTa MyTeEM YMEHbLUEHUS1 pacyeTHON
BENUYUHBI NONTHOro npormba Ha 15%.



Ana NpoTsKeHHbIX PYHAAMEHTOB A0MYyCKaeTCa paccynTbiBaTb U3rMG HUXKHEN NAUTbI NO
GanoyHon cxeme B NPOAOSIbHOM HanpasfeHun, CoBnagatowemM C HanpaBeHMeM OCY MaLLUUHBI,
NpUHUMasa NANTy abCoMTHO XECTKOW B NONepeyHoM HanpasneHuu.

B.6 lNpu pacyeTte gedopmaumin XeCTKOCTb HWXHEN NNUTbI onpeaensatoT ucxoas us ee
paboTbl Ha M3rMb Kak CNNOLIHOro O4HOPOAHOro Tena no opmyne

Qb ZYCrEbIred , (B_2)

roe o - koaPDULMEHT, YUUTLIBAIOLLMIA BIMSIHWE KPATKOBPEMEHHOW W AnMTENbHON
nonayvecTtn 6eToHa, NpMHMMaembln paBHbiM 0,6;

Eb - HayanbHbIN MoAyIib ynpyroctu OeToHa npn CKatnn N pacTAaA>XeHUu,

hea MOMEHT MHepUUn NPUBELEHHOrO CeYeHUs MAUTbl OTHOCUTESNBHO €ero LeHTpa
TSDKECTMW.
B.7 B cnyyasax orpaHnyeHus gepopmaumin pyHgameHTa v npuv Hanmymm B OCHOBaHWUN

>
IMIMHUCTBIX FTPYHTOB C MoKasaTesieM TeKy4yecTu l>0.,5 , @ TaKkKe NeckoB MeJiKuX 1 nbinesaTbiX
BOLOHACBILLEHHbLIX MpU pacdeTe aedopmMaumin HWKHEW NNUTbl (PyHOAMEHTa B BENUYUHY
pacyeTHOro moayns gedopmaumm rpyHTOB OCHOBaHUS BBOAUTCA KOIPMULMEHT YCNOBUM

pa6OTbI TPYHTOB OCHOBaHUA YVC_OJ, y‘-II/ITbIBaI-OLLI,I/II7I BO3MOXHOCTb BO3HMKHOBEHUA

AnuTenbHbIX gedopmaumin Nnpu 4encTBUN ANHAMUYECKNX Harpys3ok.

Mpunoxexnue I'
(cnpaBo4HoOe)

Cnucok o6o3HauvyeHum
KoadhpmumeHTbl HaAeXXHOCTU U AUHAMUYHOCTU

Yf - no Harpy3ke;

Teo ycrnoBuii paboTbl, YyYuTbIBalOWME XapakTep AMHAMUYECKUX Harpysok U
OTBETCTBEHHOCTb MaLLWH;

Tei ycrnosuin paboTbl rPYHTOB OCHOBAHUS;

Yep - ycnoBuit paboTbl CBAHBIX PYHAAMEHTOB;

Yes - ycrnoBuid paboTbl MHOrONETHEMEP3IIbIX FPYHTOB;
N - gMHaMUYHOCTY;
M - nponopumoHanbHOCTK (MpY onpeaeneHnn ANHaMUYeCcKNX Harpysok).

MapameTpbl kKOone6aHun

a - amnnutyaa konebaHuin yHaameHTa;

& . npeaenbHO AonycTuMmasi amnnuTyaa konebaHui;



& . amnnuTyga konebaHun rpyHTa;

% & % & _cocrasnsowme amnnuTyabl konebaHui, COOTBETCTBEHHO BEPTUKANbHas,
ropu3oHTarnbHas, BpalaTenbHble OTHOCUTENBHO FOPM30OHTarIbHOWM U BEPTUKANbHON Ocen;

@ - yrrnosad 4acTtoTa BbIHYXOEHHbIX KonebaHum;

" _yacrora BpaLlLlieHns, 06/MuH;
V' - ckopoCTb NagaroLLmMX YacTel;
€ - Ko3ahPULNEHT BOCCTAHOBMNEHNSI CKOPOCTU yaapa;

—_ 2
9 - yckoperue ceoboaHoro nagenus, 9=9.81 m/c”

XapaKkTtepuCTUKU cUCTeMbl (hyHAAMEHT-TPYHT

C, , Co , C , G . kK03 PULNMEHTLI YNPYroro paBHOMEPHOIO 1 HEPABHOMEPHOIO CXKaTUS U
cABUra COOTBETCTBEHHO;

KZ, K‘P, KX, K‘V - KOSCbeI/ILI,I/IGHTbI KECTKOCTM [Ans eCTECTBEHHbIX OCHOBaHWUN

COOTBETCTBEHHO MpPWU YNPYrom paBHOMEPHOM U HEPABHOMEPHOM CXaTWUU U COBUTE;

Kz,red’ K(p,red, Kx,red, Kwed - NpuBeAeHHble KOIMMPUUMEHTbI XXECTKOCTU ANA CBaWHbIX
yHOAMEHTOB COOTBETCTBEHHO MpW YNpyroMm paBHOMEPHOM W HEPaBHOMEPHOM CXaTun n
cosure,

A A A

7‘2, x, ", "™ - yrnoBble 4acTOTbl COOTBETCTBEHHO MpV BepPTUKANbHbIX,
rOpPU3oHTarnbHbIX, BpallaTesibHbIX OTHOCUTENbHO TFOPU3OHTaNbHOM W BepTUKaNbHOM OCeu
dyHOaMEHTa;

Ma . rnmaBHble COBCTBEHHbIE YacTOThl kKonebaHnn pyHaamMeHTa;

M . macca ycTaHoBKM ((pyHAAMEHTa C MalUMHOW U rpyHTa Ha obpesax U BbICTynax
dyHaameHTa);

Mreq npueegeHHas Macca cBanHOro oyHaamMeHTa;

M _ macca poctBepka ¢ MaLLMHOW;

Mo . macca naparowmx vacreir;

0
e(P, @red - MOMEHT MHepUMM MaccChbl YCTAHOBKM COOTBETCTBEHHO Ha €CTeCTBEHHOM
OCHOBaHMM 1 Ha CBalHOM OTHOCUTENTbHO OCM, MPOXOASLLEN Yepes LEeHTP TSKECTU YCTaHOBKU
nepneHanKynspHO NNOCKOCTN konebaHuii;

0 0
90~ “eOred . MOMEHT MHEepPLMU MacChbl YCTAHOBKM COOTBETCTBEHHO Ha €CTEeCTBEHHOM

OCHOBaHMM N Ha CBalHOM OTHOCUTENbHO OCU, MPOXOASLIEN Yepe3 LEeHTP TSKEeCTH MOAOLLBSI
byHAaMeHTa nepneHanKynsipHO NIIOCKOCTU korebaHui;

6‘4’ - MOMEHT WHepuunm MaccCbl YCTaHOBKM OTHOCUTEIIbHO BepTVIKaJ'IbHOVI ocu,
I'IpOXO,EI,FIU_l,eIZ Yepes3 UEeHTP TAXEeCTU YCTAaHOBKU;

éZ, = , é@, Sy - OTHOCUTENbHOE AemMndnpoBaHMe COOTBETCTBEHHO NPU BEPTUKANbHbIX,
rOpU3oHTarnbHbIX M BpawaTenbHbIX KonebaHmsax OTHOCUTENbHO T[OPU3OHTaNbHOM U
BEPTUKANbHOM OCEWN.



XapaKkTepucTukKu matepuanoB

R - pac4yeTHOe conpoTueneHue PYHTa OCHOBaAHUA,

R . TabnnyHoe 3Ha4YeHne pacyeTHOro CONPOTUBIIEHMS TPYHTA OCHOBAHUS;
E - mogynb gedopmaumm rpyHTa;

% - ypenbHoe ynpyroe conpoTuBrieHe Ha GOKOBOIN MOBEPXHOCTY CBaIL;
B MoZysb YyNpyroctn matepuana yHaaMeHTa;

EW, E . MoZAyIb YNpyrocTu, COOTBETCTBEHHO, AEPEBAHHOM U PE3NHOBOW NPOKNaAKN.
Harpy3ku

p - cpefHee cTaTu4Yeckoe gaBneHue nog nogoLwwBon PyHaaMeHTa;

Fo HOpMaTMBHOE 3Ha4YeHNe AMHAMUYECKON Harpy3ku;

Fa pacyeTHoe 3HaYeHVe ANHAMUYEeCKOW Harpys3Kku;
M - pacyeTHoe 3Ha4yeHVe BO3MYLLAIOLLErO MOMEHTA;

NS¢ - HopMaTMBHOE 3HAaYeHWEe MOMEHTa KOPOTKOro 3aMblKaHUS;

Gi _ gec BpaLLlatoLLMXCA YacTel;

G - BeC yCTaHOBKMU;

JZ, J‘P, J‘V - UMNynNbC COOTBETCTBEHHO BepTI/IKaJ'IbHOf/'I CUIibl © MOMEHTa OTHOCUTEITbHO

rOPM30HTanbHON U BEPTUKANbHOW OCEN;
En . 9Heprusa yaapa;

S . cnekTpanbHasi MOTHOCTb CyYanHON HarpysKku.
FeomeTpunyeckne xapakTepUCcTUKU

A - nnowagb NnogoLWwBbl PyHAAMEHTA;

I‘P, I‘V - MOMEHTbI nHepumnnm noaoLLBbI cbyH,qameHTa, COOTBETCTBEHHO OTHOCUTEJIbHO

rOPU3OHTaNbHON OCW, NEePNEeHAUKYNAPHOW MNIIOCKOCTM KonebaHwin, n BepTUKanbHOW OcCw,
NPOXOAALLNX Yepe3 LIEHTP TSHXKECTM NOAOLWBbI PYHOAMEHTA;

I OnnHa cbyH,u,ameHTa; FJ'Iy6l/IHa norpy>xeHnA ceaun B rpyHT,

b cBobogHas gnvHa ceaw;
d - gMameTp UM MeHbLLNN pa3Mep CTOPOHbLI NONEPEYHOro CEYEHUS CBau;

U - nepumeTp nonepeyHoro ceveHus ceau;
h - BbiIcOTa (pyHOAaAMeEHTa;

hl, hz - pacCctodHu4a oT obuwero LeHTpa TAXeCTU YCTaHOBKM COOTBETCTBEHHO [0
BerHeIZ rpaHun q)yH,u,ameHTa 1M 0o NnoaoLlBbl cbyHuameHTa;

. paccToAaHnda mexay (*)yH,D,aMeHTaMI/I, MeXay ceBasgMu;
€ - OKCUEHTPUCUTET NPUITOXKEHUNA HAarpy3Kun.
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