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BBeaneHue

AKTyanusaums HaCTOSALWMX HOPM npoeeaeHa HUNOCH uM.H.M.'epceBaHoOBa
(pykoBogmuTenu Tembl: A-p TeXH. HayK, npod. B.M.MeTpyxuH, KaH4. TexH. Hayk WN.B.KonblbuH,
O-p TexH. Hayk, npod. B.U.lLlelnHnH; mncnonHutenn: a-p TexH. Hayk, npod. J1.P.CtaBHuUEp,
KaHampatbl TexH. Hayk MJl.XonmsaHckuii, B.C.Monskos). B pabotre u1Cnosb30BaHbI
npegnoxenna A.E.babckoro, E.l.babckoro, W.H.Macbko (CMN6A3M), A.N.Ceppobonbckoro
(FnaerocakcnepTtnsa Poccun), O.M.®uHareHosa, b.B.UentnnHa (BHUUT mm.b.E.BeaeHeeBa) u
ApYyrux Ccneunanucros.

M3meHeHns N 1 «k CM 26.13330.2012 pas3paboTaHO aBTOPCKMM  KOSIIEKTUBOM:

pyKoBOAUTENN TeMbl KaHA. TexH. Hayk W.B.KonblbuH, g-p TexH. Hayk, npod. B.U.LLUeAHuH;
NUCNONHUTENb KaHA. TeXH. Hayk M.J1.XonmsaHcknit (HUMOCHM nM.H.M.'epceBaHoOBa).

(U3meHeHHasa pegakuuns, M3m. N 1).

1 O6nacTb NpuMeHeHun

1.1 Hacroawme HOpMbl pacnpoCTPaHSATCA Ha NpoeKTUupoBaHue (yHAAMEHTOB MalWH C
OVHaMWYECKMMWN Harpyskamun, B TOM yucne ¢pyHAAMEHTOB: MallMH C BpalLaloWUMUCSA YacTsMu
(Bkntoyas TypboMawmHbl MowHocTblo o 100 MBT), MawwWH C KPUBOLMMHO-LWATYHHbIMMU
MeXaHW3MaMK, Ky3HeYHbIX MOJIoTOB, (DOPMOBOYHbLIX MalUMH ANS JINTEAHOrO NPOW3BOACTBA,
($HOpPMOBOYHbIX MaWMWH A8 Npou3BoacTBa cHoOpHOro xenesobeTtoHa, KONpoBoro obopyaoBaHus
60MHbIX naowanok, ApobunbHOro, MNPOKATHOrO, mnpeccoBoro o6opyAoBaHUsA, MeNbHUYHbIX
YCTaHOBOK, METaNNIopexXyLmX CTAaHKOB M BpallaoWnx neyvyen.

MNpumeyaHune - [danee Hapsay C TepMUMHOM "dyHAAMEHTbl MawWH C AWHAMUYECKUMMU
Harpy3kamm" ncnoab3yrTcsa TEPMUHBI "dyHAaMeHTbl MawmnH" n "dyHaameHTbl".

1.2 HacToslmne HOopMbl HE PacnpOCTPaHATCA Ha MPOEeKTUpPoBaHMe DYHAAMEHTOB MallWH
B palloHaX CO CMOXHbIMU WHXEHEPHO-reosIorMYecKMMn yCIoBUSIMU, B CEMCMUYECKUX paioHaXx,
Ha noapabaTbiBaeMbiX TEPPUTOPUAX, Ha MNpPeanpusaTUAX C CUCTEMATMYECKMM BO3AENCTBUEM

nosbileHHbIX (6onee 50°C) TexHOMOrMYeckux TemnepaTyp, arpecCuBHbIX cpea U B ApPYrux
0cobbix ycnoBusx.

2 HopMaTuBHBbIE CCbUJIKU
B HacTosWwKMX HOpMax npuBeaeHbl CCbINIKU Ha cneayowme HOpMaTUBHbIE AOKYMEHTDI:

FTOCT P 56353-2015 TIpyHTbl. Metoabl nabopaTopHOro onpeaeneHnss AUHaAMUYEeCKUX
CBOWMCTB AWCMEPCHbIX FPYHTOB

MOCT 12.1.012-2004 CCBT. BubpaumoHHas 6e3onacHocTb. Obwmne TpeboBaHus
FOCT 263-75 PesnHa. MeTtog onpeaenennsa Teepaoctu no LWopy A

FOCT 2695-83* MunomaTtepuanbl IMCTBEHHbIX NOpPo4. TeXHUYECKNe yCroBus
FOCT 8486-86* lNMunomMaTepmanbl XBOMHbIX MOpoA. TeXHNYeCcKMe ycnoBus
FOCT 25100-2011 I'pyHTbI. Knaccndukaums

Chn 16.13330.2011 "CHwu II-23-81* CranbHble KOHCTPYKUMN"

CMn 20.13330.2011 "CHwmIM 2.01.07-85* Harpysku n Bo3aencrensa”

CMn 22.13330.2011 "CHwmI 2.02.01-83* OcHoBaHMA 34aHMN N COOPYXEHUN"

Chn 24.13330.2011 "CHwuIN 2.02.03-85* CBanHble pyHAAMeEHTbI"

Cn 25.13330.2012 "CHwull 2.02.04-88 OcHoBaHus W dyHAAMEHTbl Ha BEeYHOMEP3/bIX
rpyHTax"




CMn 28.13330.2012 "CHwmIM 2.03.11-85 3awmnTa CTpoUTENbHbIX KOHCTPYKLUMA OT KOppo3un'
CN 43.13330.2012 "CHwuN 2.09.03-85 Coopy»XeHuns NpOMbILWAEHHbIX npeanpuaTun”

Chn 47.13330.2012 "CHwu 11-02-96 WHXeHepHble W3bICKaHUS ANs CTPOUTENbCTBA.
OcHoBHble nonoxeHnsa"

CN 63.13330.2012 "CHwull 52-01-2003 bBeToHHble M Xene306eTOHHble KOHCTPYKLUMM.
OcHoBHble nonoxeHnsa"

(N3MeHeHHas pepakunsa, N3m. N 1).

3 TepMuHbI U onpeaeneHun
TepMuUHbI 1 onpeaeneHns npuBeaeHbl B MpUIoXeHum A.

4 O6ume nonoXxeHmn
4.1 Hacroswmui cBoA npaBuM OCHOBaH Ha MPUBEAEHHbIX HWXE AOMNYLLEHUSAX U
npeaycMaTpuBaeT, yTo:

NCXOAHble AaHHble ANS MPOEKTUPOBAHMSA AO/MKHbI cobupaTbcsi B HeobxoanMom obbeme,
PErnMcTpUpoOBaTbLCA U MHTEPNPETUPOBATLCS Cneunanmctamu, obnagatoyMm COOTBETCTBYHOLLEN
KBanudukaumen n onbIToM;

NPOEKTUPOBaHWE [AOJIKHO BbIMOJHATLCS CreuManucTaMn, MMEKLWUMU COOTBETCTBYHOLLME
KBaNMMdUKaLN 1 ONbIT;

OOMXKHbI 6bITb 06ecrneyeHsl KoopAnHauua n CeB43b Mexay cneunasimctaMm no MHXXeHEpPHbIM
N3bICKA@HUAM, NPOEKTUPOBAHUIO, CTPOUTENBCTBY M MAalULNMHOCTPOEHUIO,

Ao/mKeH 6biITb obecrnedyeH COOTBeTCTBYI'OLLI,Ml;i KOHTPOJZIb KaydectBa nMnpun npounsBoACTBE
CTPOUTENTbHbIX n3aennii N BbINOSIHEHUU pa60T Ha CTpOVITeJ'IbHOl;i nnowanke;

CTPpOUTESIbHbIE pa60TbI, yYyCTaHOBKa W HaJladKa 060py.Cl.OBaHVIﬂ AOOJKHblI  BbINOJTHATLCA
KBaJ'IVI(bVILWIpOBaHHbIM M ONblITHbIM NEpPCOHaNOM, cnocobHbiM  obecneunTb TPGGOBaHMﬂ
CTaHAapTOB N TEXHUYECKNX YCHOBMVI;

MCnosib3yemble MaTepuanbl U nU3genna AOJ/IKHbl YOOBTIETBOPATb TpGﬁOBaHMﬂM NpoeKTa un
TEXHUYECKUNX YCHOBMﬁ;

TexHuyeckoe o6cnyxuBaHne ¢GyHAAMEHTOB MaWWH C AWHAMWYECKMMM Harpy3kamu W
CBSI3aHHbIX C HUMMW MHXXEHEPHbIX CUCTEM M MalUMH LOSIXKHO obecrneymBaTb Mx 6€30MacHOCTb U
paboyee COCTOSIHME Ha BECb CPOK 3KCryaTaumu;

CDYHD,aMeHTbI MawnMH C ANWHaAMUYECKMMU HaArpys3kamMn [OOJDKHbl UCMNONb30BaATbCA MO UX
Ha3HaA4Y€HNK B COOTBETCTBUN C NMPOEKTOM.

4.2 OyHAaMeHTbl MalWH C AMHAMUYECKUMW HarpyskaMm [AOJSIXKHbl MPOEKTUPOBaTbCA Ha
OCHOBE U C YYETOM!

a) pe3y/ibTaToOB MHXEHEPHbIX U3bICKAHWUI A/ CTPOUTENBLCTBA;

6) [AaHHbIX, XapaKTepu3ylLWMX Ha3HAYeHWEe, KOHCTPYKTUBHbIE W TexXHOJormyeckme
0COB6EHHOCTU MALIWH C ANHAMUYECKUMU Harpy3kaMu, a TakxKe YC/I0BUS UX 3KCrnyaTauuu;

B) Harpysok, AeMACTBYOWMX Ha hyHAAMEHTbI MaLLWH;

r) OKpYy>alollel 3acCTpPOMKM U BIIUSIHUSE HA Hee BHOBb CTPOSILLMXCA U PEKOHCTPYMpPYEMbIX
dyHAaMEHTOB MallWH;

) 3KOMOrMYeCcKMX U CaHUTapHoO-aNmMaeMmnonornyeckmnx TpebosaHumnim.




4.3 MNpn NpoeKkTnpoBaHnn (HyHAAMEHTOB MallMH C AMHAMWUYECKMMW Harpyskamu AOJKHbI
6bITb  MpPeayCcMOTpPEHbl  peleHus, obecneymBalolmMe HaAEXHOCTb, AOJINOBEYHOCTb M
9KOHOMMYHOCTb Ha BCex CTaamax CTpouTenbCTBa WM 3KCnjayaTauum 3Tux @GyHAAMEHTOB.
Heobxoammo NpoBOAUTL  TEXHMKO-3KOHOMMYECKOE CpaBHEHME  BO3MOXHbIX BapWaHTOB
MPOEKTHbIX peweHuin p[ns Bblbopa Haubonee 3SKOHOMMYHOIO WM HAAEXHOro MPOEKTHOro
peweHns, obecneumBatowero Hambonee NOMHOE  MCMNONb30BaHWME  MPOYHOCTHbLIX U
AedOopPMaLMNOHHbIX XapaKTEPUCTUK TPYHTOB U (U3NKO-MEXaHMYECKMX CBOWCTB MaTepuasios
PYyHOAAMEHTOB U APYrnX KOHCTPYKLMUNA.

Mpwn pa3paboTke NPOEKTOB MpPOM3BOACTBA pPaboT M OpraHM3auMu CTPOUTENbCTBA AONXKHbI
BbIMOJIHATLCA TPebOBaHMS MO 06ECrnevYeHU0 HAAEXHOCTM KOHCTPYKLUWMIA Ha BCeX CTaauax Mx
BO3BEAEHUS.

4.4 PaboTbl MO NPOEKTUPOBAHUIO cneayeT BECTM B COOTBETCTBUM C TEXHUYECKUM 3adaHUNEM
Ha NpoeKTMpoBaHue n HeobxoAMMbIMU UCXOAHBIMKN AaHHbIMUK (CM. 4.2 n nogpa3gen 5.1).

4.5 [pn nNpoeKTUpoBaHWM CleayeT YuuTblBaTb YPOBEHb OTBETCTBEHHOCTM 34aHUI W
COOpPYXEHUN.

4.6 NHXXeHepHble N3bICKaHUSA AN CTPOUTENbCTBA AO/KHbI MPOBOAUTLCA B COOTBETCTBUM C
Cn 47.13330, [1], [2], [3], crtaHmapTaMu W ApYrMMW HOPMaTMBHbIMW [OKYMEHTaMu Mo
WHXXEHEPHbIM  M3bICKaHWAM W  UCCNefOBaHUAM TpPYHTOB [A/719 CTPOUTENbCTBA, a TaKxe
TpeboBaHusaMM 4.7 n nogpasgena 5.1.

HanmeHOBaHME TpPYHTOB OCHOBaHM B OTYETHOM [OKYMeHTauuMm no pe3sysbTaTaM
WMHXXEHEPHbIX U3bICKAHUM N B MPOEKTHON AOKYMeHTaummn cnegyet npuHuMatb no FOCT 25100.

4.7 Pe3ynbTaTbl MHXEHEPHbIX U3bICKAHUI A0/KHbI coaepXaTb AaHHble, Heo6xoaMMble ANS
Bbl6Opa KOHCTPYKTUBHbIX pelleHnii (pyHAAMEHTOB MalUMH C AMHAMUYECKUMW Harpyskamm wu
NPOBEAEHUS WX pACYETOB MO TMpeaesbHbIM COCTOSHMAM C YYE€TOM MpPOrHo3a BO3MOXHbIX
N3MeHeHul (B Npouecce CTPOUTENLCTBA M 3KCMNyaTaLum) MHXEHEPHO-IeoIorMYecknX yCcnoBuii
naowaakM CTPOUTENbCTBA M CBOMCTB TPYHTOB, a Takxe BuAa W 06beMa MHXEHEpPHbIX
MEepOonpusATUIA, HEOBXOAMUMbIX A/ €€ OCBOEHUS.

MpoekTupoBaHMe 6€3 COOTBETCTBYHOLUMX PE3YNbTAaTOB MHXEHEPHbIX M3bICKAHWI UM Npu
NX HEAOCTAaTOUYHOCTM HE [0MNyCKaeTcs.

MNpuMeyaHme - B HeobXOAMMbIX Cly4yasiX MHXEHEpHble U3bICKaHUs  cnepyer
npeaycMaTpmMBaTb He TOJSIbKO AJ19 BHOBb CTPOSALMXCA WIN PEKOHCTPYMpyeMbliX (yHAAMEHTOB
MallMH, HO W A1 OKpYyXaloLllen 3aCTpomkm, nonagatoLwen B 30Hy UX BIIUSHUS.

4.8 MNpwn BO3BEAEHUN HOBOro 06beKkTa MMM PEKOHCTPYKLMUW CYyLWEeCcTBYyOLEro Heobxoanmo
BbIMONHATb NPOrHO3 pacrnpocTpaHeHUs KonebaHun B rpyHTe oT YHAAMEHTOB MalWMH C LENblo
npeanoTBpaLleHUs HeAONYCTUMbIX KONnebaHunii 30aHNI N COOPYXKXEHUN.

4.9 Mpu NNaHUPOBAHUN U NPOBEAEHUM FEOTEXHMYECKOr0O MOHUTOPUHIa BHOBb BO3BOAUMbIX
WNM  PEKOHCTPYMPYEMbIX (dYHAAMEHTOB MallMH HeobX0AMMO Yy4UTbiBaTb OCOBEHHOCTU
MOHMTOPUHIra YHAAMEHTOB MaLUWH.

MporpaMmmMma MOHUTOPUMHIa MyHAAMEHTOB MALUMH AOJIKHA BK/OYATb M3MepeHue konebaHuii
MalWnH M nx GYHAAMEHTOB, @ B HEOOXOAMMbLIX C/y4dasix - FPYHTaA U OKPYXaloWMX 30aHUK U
coopyxeHuii. N3mepeHns [omkHbl obecneymBaTb BO3MOXHOCTb MPOBEPKM BCex TpeboBaHui
3a4aHus Ha NpoeKkTupoBaHue K konebaHuam, Bkaoyas TpeboBaHus cTaHaapToB 6e3onacHocTm
Tpyda B 4acTuM AONYCTUMbIX ypoBHen Bubpauuii n tpeboBaHuMs K obecneyeHunio HOpPMasibHOM
paboTbl MawuH, obopynoBaHns M NpuOOPOB, PACMOSIOXKEHHbLIX Ha dyHAAMeHTe wunu B6AU3U
Hero, KOHCTPYKUWA N OCHOBAHWN 34aHUA N COOPYXeHW. B nporpamme nsMepeHunsa konebaHui
HEO6X0AMMO YKa3blBaTb:

NnepuoauYHoOCTb U3MepeHuin (OAHOKPATHO, TMOC/Ae TEKYLIero peMoHTa MalluHbl C
AVNHAMUYECKUMW Harpy3kamm 1 T.4.);




KOHTpPO/MpyeMble napaMeTpbl KonebaHnin dyHAaMEHTOB MallMH, FTPYHTa U OKPYXawoLmx
30aHUNIA N COOPYXEHUN N UX paCUYETHbIE 3HAYEeHUS;

TpebyeMasi TOYHOCTb M NpUMEHsieMasi MeToaAnKa U3MEPEHUIA;
CXeMbl YCTaHOBKW AATUYMKOB.

Mpn obHapy>XXeHUN HapyleHus TpeboBaHMI MO OrpaHMYEeHUt0 KonebaHun AO/MKHO 6biThb
npoBeaeHo aetasnbHoe obcrneagoBaHMe C BbiAB/IEHMEM NPUYMH U pa3paboTKo pekoMeHaauun no
PEMOHTY MAWMWH C AMHAMUYECKMMWN Harpyskamm, yCuneHuo mx dyHaaMeHToB UK pa3paboTkon
apyrmx Mmeponpusatuii. [lpu  HeobxoamMocTu cneayeT npeaycMaTpumBaTb obcnegoBaHue
KosiebaHu NpmM NX NCKYCCTBEHHOM BO36YyXAEHUMN.

4.10 TpuM HayyHO-TEXHMYECKOM COMPOBOXAEHMW CTpouTeNnbCcTBa 06beKkToB, rae
3anpoeKTMpOBaHbl PyHAAMEHTblI MallMH C AMHAMUYECKMMWN Harpy3kaMm, Heo6xoaMMo BKIOYATb
B CcOCTaB paboT Mo Hay4yHO-TEXHMYECKOMY COMpPOBOXAEHWIO pa3gen "®yHAaMeHTbl MawuH C
AOVHAMUYECKNMU Harpy3skamn".

4.11 Tpu reoTexHUYECKOW aKCrepTuse AN 06bEKTOB, rAe MPOEKTUPYHTCA (GyHAAMEHThI
MalWWH C JAWMHAMWMYECKMMM Harpyskamum, HeobxoaMMO nMpeaycMaTpuBaTb COOTBETCTBYIOLLINIA
aHanu3 nporpaMmMbl U pPe3ynbTaTOB WMHXEHEPHbIX M3bICKaHWM, MPOEKTHON [AOKYMEeHTauuu Ha
BHOBb BO3BOAMMbIE (PEKOHCTPYUpPYEMblE) YHAAMEHTbI MallMH C ANHAMUYECKMMU HArpy3KaMu.

4.12 Hay4HO-TeXHMYecKoe COMpoBOXAEHME W TreoTexHM4Yeckas 3KcnepTMsa npoekTa
OO/IKHbI  OCYLLeCTBAATBCA  CrneunanmsmpoBaHHbIMKM  OpraHm3aumsaMn, UMeWMMM B CBOEM
cocTaBe cneunannucrtos, obnagaromx COOTBETCTBYOLWMMN KBaMPUKALNEN N OMbITOM.

4.13 3aMeHa npeaycMOTPEHHbIX TMPOEKTOM MaTepuanoB, W3AENIUA N  KOHCTPYKLMIA
[OMYCKAeTCs TOMIbKO MO COr/laCoOBaHMI0 C NMPOEKTHON OpraHmnsaumnein 1 3aKasunkom.

5 NMpoekTupoBaHme pyHAAMEHTOB MALUMH

5.1 UcxoaHble AaHHbIE ANA NpoeKTMpoBaHua pyHAaMEHTOB
B coctaB MCXOAHbIX AaHHbIX AN NPOEKTUpOoBaHUs  (GyHAAMEHTOB MawWH C
ONHAMUYECKUMWN Harpy3kamMu A0J/1XKHbl BXOAUTL:

TeXHUYEeCKas XapakTepuCcTuKa MalmHbl (HaMMeHOoBaHMe, TUM, YNC0 060POTOB B MUHYTY,
MOLLHOCTb, 0bLlas Macca U Macca ABMXYLLMXCS YacTel, KMHeMaTnyeckas cxema obopynoBaHus
C NPUBS3KON ABMXXYLLMXCH MAcC, CKOPOCTb yAapsaloWwmMx YacTten u T.m.);

OaHHble O 3HayeHUaX, MecTax MPUJIOXKEHUS W HanpaB/eHUAX AEeWCTBUSA CTAaTUYECKUX
Harpysok, a Takxe o6 amnauTygax, yacrtotax, dasax, 3akoHe M3MEHEeHMs BO BPEMEHW, MecTax
NPUIOXEHUS WU HaMpaBfeHUsSX AEWCTBUSA AMHAMUUYECKUX Harpy3ok B pexXuMe HOpManbHOM
aKCnayaTauMm, a TakKXe B aBapUIHbIX peXumMmax, B TOM 4YUC/e HarpysokK, AENCTBYKOLWMX Ha
dyHAaMeHTHble 60NTbl; pa3Mepbl MAOWAAOK MNepeaayvym Harpy3ok; CBeAEHUMS O Halauyum
3aBOACKOM BMOPOM30MSUMM Y MALWKWH C YKa3aHWEM AMHAMMYECKNX Harpy3ok, nepeaaBaeMbiX Ha
dyHOAaMeHTbI C y4eToM 3To Bubpounsonaumm;

AaHHble O NpeaefibHbIX 3Ha4YeHusx gedopmaunii pyHAAMEHTOB M UX OCHOBaHMIA (ocaaka,
KpeH, npornb pyHaaMeHTa U ero 3/1IEMEHTOB, aMMINTyAa, CKOPOCTb MM yCKOpeHue kKonebaHui
W Ap.), eCnyM TakMe OrpaHWYEHUs BbI3bIBAOTCA YCNOBUSIMU TEXHOIOTMM MPOU3BOACTBA, paboThl
MalWWHbl WKW PSAOM  PacCroOIOXKEHHOro BbICOKOTOYHOrO W 4YyBCTBUTENBHOMO K BMEpaumam
obopypoBaHus; TpeboBaHMs MO OrpaHUYEHUD B3aMMHbIX gedopMaunii OTAENbHbIX YacTewn
MalUWHbI;

AaHHble 06 ycnoBuMsaAx pa3sMeweHus MawunHbl (obopynoBaHusl) Ha dyHOAMEHTax:
oTAenbHble yHAAMEHTbl NoA4 KaXAayt MawuHy (arperat) wam rpynnoBasi MX yCTaHOBKa Ha
obwem dyHoaMeHTe; AaHHble O XapaKTePUCTUKAX OMOPHbIX MAUMT (paM) arpermpoBaHHOro
ob6opynoBaHUS, AaHHbIE O TUME UX COeAMHEHNS C PYHAAMEHTOM;




yepTtexu rabaputoB dyHAaAMeHTa B Mpeaenax pacrofloXeHUs MallWHbl, 3/IEMEHTOB ee
KpenfeHus, a TakXe BChoMoraTenbHOro o6opyaoBaHMS W KOMMYHMKaAUWIA C YyKasaHWeM
pPacriofioXeHUss M pa3MepoB BbIEMOK, KaHa/loOB W OTBEPCTUNA, pa3MepoB MOANIMBKM M nMp.,
yepTeXun pacrnonoxeHus yHAaMeHTHbIX 6ONTOB C YyKa3aHMEM UX TUNa U AnaMeTpa, 3akiagHbIX
aertanen, obopToBOK U T.M.;

OaHHble O TMpUBSA3KE NpoekTUpyemoro @dyHAaMeHTa K  KOHCTPYKUMSIM  34aHUS
(coopyXeHust), B 4acCTHOCTM, K ero d¢yHAaMeHTaM, JAaHHble 06 0cobeHHOCTSaX 3A4aHus
(coopy»xeHuns), B TOM 4ucne 0 BuAe WM pacrosioXeHUM MMelLlerocs B HeM 060pyaoBaHMS U
KOMMYHUKaUU;

AaHHble 06  MHXEHEPHO-reoNorMyecknx  yCnoBMAX  ydacTka  CTpouTenbCTBa WU
dU3MKO-MEXAHNYECKNX CBOMCTBaxX [FPYHTOB OCHOBAHUSA Ha T[AybuHY CKMMaeMoOn TOJILWM,
onpegenseMon B cooTBeTCTBMW C TpeboBaHuamm CM 22.13330; paHHble O XapaKTepUCTUKax
BM6pOMNON3yyecTM rPyHTOB B C/liyyasiX oOrpaHumuyeHuss pedopmaumii pyHOaMeHTa; AaHHble O
CKOPOCTAX MPOAOSIbHbIX WU MOMNEpeYHbIX YApYruX BOJIH; AaHHble 0 KO3 MdUUMEHTaX XEeCTKOCTH
FPYHTOB OCHOBaHMIM UM Hecywen CrnocobHOCTM CBal NpU CTaTUUYECKUX U  AUNHAMUYECKUX
Harpyskax;

crneunanbHble TpeboBaHUA K 3aluTe dyHAAMeHTa U ero NpUsMKOB OT MOA3EMHbIX BOA,
BO34ENCTBUS arpeCcCMBHbIX Cpea U NMPOMbILLJIEHHbIX CTOKOB, TEMMEpPATYpPHbIX BO3AENCTBUIA;

laHHble 06 WCMONb30BaHMM MallMH BO BpeMeHu Ans dYHAAMEHTOB, CTPOSLLUXCS Ha
MHOIOJIETHEMEP3/IbIX MPYHTaX.

KpoMe nepeyncneHHblX Bbllle [aHHbIX, B COOTBETCTBYKOLWMX pasgenax npuseneHsbl
AOMONHUTENbHbIE WNCXOAHbIE AaHHble ANd MNPOEKTUPOBaAHUA, BbITEKawLWMeE U3 CI'IeLl,MCbVIKVI
Ka>xaoro suga MalluH.

5.2 O6wume Tpe60BaHMA K NPOEKTUPOBaHUIO pyHAAMEHTOB

5.2.1 ®OyHAaAMEHTbl MaWWH C AWHAMUYECKMMMWU Harpyskamm [OSKHbl YAOBNETBOPATb
TpeboBaHMAM pacyeTa Mo NMPOYHOCTM M MO NPUrOAHOCTU K HOpPManbHOM 3KCMyaTauumu, a Ans
(dyHOAMEHTOB C pacnosiOXeHHbIMM Ha HUX pabounmm MecTaMum - Takxe TpeboBaHMAM
cTaHpgapToB 6e30MacHOCTM TpyAa B 4acTu AOMYCTUMbIX YPOBHEN Bubpauni.

KonebaHus ¢yHAaMEHTOB He AOJ/IKHbI OKa3biBaTb BPEAHOro BAUAHUSA HA TEXHOMOrMYecKne
npouecckl, obopyaosaHmne n npubopbl, pacnonoXeHHble Ha dyHOaMeEHTE WK BHE ero, a Takxe
Ha Haxoasawmecs B6IM3N KOHCTPYKLMWN 34aHUA U COOPYXXEHUN.

Mpn npoekTUpoBaHUM GYyHAAMEHTOB MallMH C AWHAMUYECKMMW Harpyskamm cneayet
yunTtbiBaTb TpeboBaHus CI 22.13330, CIM 24.13330, CM 63.13330, CI 16.13330 u np.

5.2.2 ®yHAaMeHTbl MalWH C AMHAMWUYECKMMW HarpyskaMum MNpOeKTUpYylTCcsS 6eTOHHbIMU
Win  Xene3obeToOHHbIMM  MOHOAUTHbIMKM,  COOPHO-MOHOMUTHBIMM U COOPHLIMWU UK
MeTaNIMYeCKNMMU. Ons NpUMEHEHNS MeTanIM4yecKnx dyHOaMeHTOB TpebyeTcsa
TEXHUKO-3KOHOMMYECKOE CpaBHEHWE pa3/IMYHbIX BapuMaHTOB. Mcnosnb3oBaHMe B KOHCTPYKLMSX
dyHOaMEHTOB MalWwnH 6bIBLLUMX B yNoTpebrieHnn MeTanOKOHCTPYKLMI HEe AONYyCKaeTCs.

(N3MeHeHHas pepakunsa, N3m. N 1).

5.2.3 Knacc 6eToHa no MpPOYHOCTM Ha CXaTue AN MOHOJMTHbIX U CHOPHO-MOHONIUTHBIX
dyHOoameHTOB ponxkeH 6biTb He Huxe B12,5, a ana cbopHbix - He Humxe B15. Ons
HeapMMpoBaHHbIX (YHAAMEHTOB CTaHKOB JAOMycKaeTcsas npuMmeHsaTb 6eToH knacca B7,5. B
c/lyyae OAHOBPEMEHHOro BO34ENCTBUSA Ha (pyHAAMEHT AMHAMMUYECKON HArpy3ku M MOBbIWEHHbIX
TEXHONOrM4YeckMx TemnepaTtyp knacc 6etoHa aosmxkeH 6biTb He HMXe B15.

5.2.4 ®yHpaMeHTbl MallMH JAO0MYyCKAEeTCA MNpPOeKTUpOoBaTb OTAENbHbIMM MNOA KaXAaytlo
MawwHy (arperaTt) wan obWMMKN Noa HECKONbKO MalKMH (arperaTos).




®yHAAMeHTbI MallWH, Kak NpaBuio, A0/KHbl 6bITb OTAENEHbI CKBO3HbBIM LUIBOM OT CMEXHbIX
(byHOAMEHTOB 34aHUS1, COOPYXEHUSI U 060pyAOBaHMsA, a Takxe oT rnona.

MNpuMedaHue - CoeanHeHne dhyHAAMEHTOB MallMH C dyHAAMEHTaMN 34aHns UIN onnpaHue
Ha HWUX KOHCTPYKUMIA 3AaHWUS [LOMYCKAETCA B OTAENbHbIX C/y4yasiX, YKa3aHHbIX B OTAESbHbIX
COOTBETCTBYHOLINX pasaenax.

5.2.5 C uenbd yMeHbweHuss Bubpaumii ¢GyHOAMEHTOB MaWMH C AMHAMUYECKUMMU
Harpyskamm M OKpy>kawLlen 3aCTPOMKK MpU COOTBETCTBYHOLEM 0HOCHOBaAHMM peKOMeHAyeTcs
npeagycMmaTpuBaTb BUb6po3awmTy (Bnbpomnsonmpytowmne gyHaaMeHTbl, AUHaMUYECKME racuTenmn u
Ap.). KoHcTpymMpoBaHue 1 pacyeT BMbpo3awuTbl dyHAAMEHTOB B HAaCTOSILLEM CBOAE MpaBu He
paccmaTpuBatoTcs. pu CHMXeHUM Npu noMowm BuOpoO3awWKnTbl YPOBHS Bubpaumu noaoLlBbl
dyHoamMeHTa A0 OHOBbIX 3HAYEHMII OCHOBaHWE pacCyMTbiBaeTCs Ha JAeNCTBue TOAbKOo
CTaTU4YEeCKMX Harpy3ok.

(U3meHeHHasa pegakuuns, M3m. N 1).

5.2.6 He ponyckaeTtcs ycTpoicTBo pyHAaMeHTOB TypboarperatoB MOWHOCTbIO 25 ThIiC. KBT
M 6onee Ha HacCbINHbIX rpyHTax. [Ons npouynx ¢yHAAMEHTOB MallMH He pa3pellaeTcs
NCNONb30BaHNE HACbIMHbIX FPYHTOB MNPU COAEPXAHUM OpPraHU4YecKuUX MpuMecen, Bbi3blBaOLWMX
HepaBHOMepHble 0CaAKuM rpyHTa Mpu CXKaTUU, WU HEBbLINOSHEHUN YMNNOTHEHUA (TAXKenbIMU
TpamboBkamu, BnubpokaTkaMu unm apyrmmu crnocobamu), yaosnersopsiowero tpebosaHuam CIl
22.13330.

MpuMeyaHme - OyHAAMEHTbl MaWWH HEeUMNynabCHOro (HeydapHOro) AencTeus C
ABuratensaMm MowHocTblo MeHee 500 kBT co cpegHUM gaBfieHMEM noA NoAoLWwBoOM pyHAaMeHTa

OT pacyeTHbIX CTaTUYeCKUX Harpy3ok! meHee 70 kfa JomycKaeTcsi BO3BOAUTb Ha HACbIMHbIX

rpyHTax 6€3 MCKYCCTBEHHOrO YMJIOTHEHMS, €C/IM BO3PacT HacbIMM M3 MeCYaHblX FPYHTOB He
MEHEee ABYX JIET U U3 MMHUCTbIX FTPYHTOB HE MEHEE MNATU JIET.

! Danee BmecTo TepMuHa "cpegHee gaBfieHMe Noj nogowBoOM pyHAAMeEHTa OT pacyeTHbIX

CTaTUYECKMX Harpy3ok" Mcnonb3yeTcs TeEPMUH "cpegHee CcTaTuyeckoe AaBreHne nog nogoLBown
dyHoameHTa".

(U3meHeHHasa pegakuuns, Mam. N 1).

5.2.7 MNpwn NpoekTnpoBaHmn (pyHOAAMEHTOB MalUMH Ha eCTeCTBEHHOM OCHOBaHWWM cnegyet
CTPEMUTBCA K COBMELLEHUID Ha OAHOWM BepTMKaNM LEeHTpa TsHXeCTM naowaan noAowBbl
dyHOaAMEeHTa U NIMHUN AENCTBUS PaBHOAENCTBYHOLLEN CTaTUUYECKUX Harpy3oK OT BecCa MalluHbI,
dyHOoaMeHTa M rpyHTa Ha obpesax u BbicTynax dyHaameHTa, a Ans CBalHbIX PYHAAMEHTOB -
LEeHTpa TSXEeCTU MnaHa CBah U NIMHMIN OEeACTBMSA paBHOAENCTBYHOLWEN CTaTUUYECKUX Harpysok OT
Beca MalluHbl N pocTBepKa. Mpu 3TOM 3KCLUEHTPUCUTET, KaK MpaBuio, HE AOXEH MNpeBbiwaTtb
(3a uckn4veHneM ciy4yaeB, OroBOpPEHHbIX B OTAeNbHbIX pa3sgenax) Af8 FPYHTOB C Taban4HbIM

3HauYeHWeM pacyeTHOro cornpoTvenenuns £ 2150 kMa 3%, a ans rpyHToB ¢ &y #150 kMa, a
TaKXe CBaMHbIX PYHAAMEHTOB U3 BMCAYMX CBal - 5% pa3Mepa CTOpOHbI NOAOLWBbI hyHAAMEHTA,
B HamnpaBfeHUM KOTOPOW CMelleH LeHTp TskecTu. 3Hadenue XKj cnesyeT onpeaenstb no
TabnnyHbiMm gaHHbiM CIM 22.13330; ansa dyHaameHToB TypboarperaTtoB 3KCLUEHTPUCUTET He
[Oo/HKeH npesbiwaTb 3% yKa3zaHHOrO pa3Mepa He3aBMCUMO OT 3Ha4yeHusd K. Qns ocHoBaHuiA,

CNOXEHHbIX CKaJibHbIMU TPYHTaMWU, a TaKXe CBaMHbIX CDYH,D,aMeHTOB M3 CBal-CTOEK 3Ha4yeHue
SKCUEHTPUCNTETA HE HOPMUPYETCA.

Mpn HapyweHWUn OorpaHUYeHMn Ha SKCLEHTPUCUTET cneayeT paccymMTbiBaTb KonebaHus
MACCUBHbIX M CTeH4YaTbiX (PyHAAMEHTOB B COOTBETCTBUM C yKasaHUsSMW npunoxeHus b. lMpwu
5TOM Be/IMYMHA KpaeBOro AaBNeHUS MpU BHELEHTPEHHOM 3arpyXeHun yHAaMeHTa He AOJIKHa
npeBbllWaTb 3HAYEHMS, onpeaensaemMoro npaBon 4yacTtbto hopmynbl (1), 6onee yem Ha 25%.

5.2.8 ®yHAaMeHTbl MalWNH C AMHAMUYECKUMU Harpyskamm cneayeTt npoeKkTUpoBaTh:




MacCMBHbIMM B Buae 6r0ka mnm naAnTbl ¢ HeobxoaMMbIMU npnaMKamu, Konoauamm wm
oTBEPCTUAMU  ANA pa3MelleHnad yacren MallunHbI, BCrnomMoraTtesibHOro o6opy,u,osaHV|$|,
KOMMYHMKaLlMVI nT.4.;

CTE€HYaTbIMU, COCTOSLMMU U3 HMXKHEN PYHAAMEHTHOM MAMTbI (MNM POCTBEPKA), CUCTEMBI
CTEH N BEpPXHEN NauTbl (MK pambl), Ha KOTOpPOW pacnonaraetcs obopynoBaHue;

paMHbIMWU, NMpPeacTaBNAWNMN cO60l NMPOCTPAHCTBEHHYK KOHCTPYKLMIO, COCTOSLLY, Kak
npaBuno, U3 BEpXHEW MIUTbl UM CUCTEMbI 6ANOK, OMUPAKLMXCA UYEepe3 CTOMKM Ha HUXHIOW
GyHAAMEHTHYIO NUTY;

obneryeHHbIMMU pas/IMYHbIX KOHCTPYKTUBHbLIX TWUMOB, B TOM uucne 6e3poCcTBEPKOBbIMU
CBaMHbIMU.

5.2.9 O6opynoBaHme C BpallalWMMUCS YACTIMU, KPMBOLIMMHO-LWATYHHbIMW MEXaHU3MaMm
M CTaHO4YHOe obopyaoBaHMe, arpermpyemMoe Ha Xene306eTOHHbIX OMOPHbIX MAUTaX,
[ONyCKaeTcs ycTaHaBamBaTb 6e3 pyHAaMEeHTOB Ha MOACTMAAOWMNIA C/I0M NOI0B NPOMbILLAEHHbIX
30aHUA Npn 06OCHOBAHWMKM pacyeToM, a TakKXe B C/fy4dasiX, yKa3aHHbIX B COOTBETCTBYHOLUMX
pasgenax.

5.2.10 MopowBy d¢dyHOaMeHTOB MallMH, KakK nMpaBuno, cneayeT npeaycMaTpuBaTtb
NpsIMOYrosibHOM (bOpMbl B NJIaHE M pacrnosiaraTb Ha OAHOM OTMETKe.

BbicoTy dyHAAMEHTOB MallUH cneayeT HasHavyaTb MUHUMasbHOW U3 YCOBUN pasMeLleHuns
TEXHOIOMMYECKOro 060pya0oBaHNsA, BbIEMOK M LUIAXT, @ TakXe ry6uHbl 3aaenkn hyHAAMEHTHbIX
6onToB.

5.2.11 Mpu npoeKkTMpoBaHuUM paMHbiX PyHAAMEHTOB PEKOMEHAYETCS:

cobnogate cmmmeTpuio dyHaaMeHTa Kak no obuielrn reoMeTpuyeckor cxeme, Tak U Mo
(dhopMe 3/1EMEHTOB;

pacnosnaraTtb purenm nonepeyHbiXx paM CUMMETPUYHO MO OTHOLLIEHMUIO K OCSIM CTOEeK;

nsberaTb Nnepenayn Harpysok Ha puresmn n 6ankm C SKCLEHTPUCUTETOM;

NpoeKkTMpoBaTb Bepx PpyHAaMeHTOB 6e3 yCTyrnoB No BbICOTE;

HasHa4yaTb BblJI€Tbl BCEX KOHCOSEN MWUHUMasbHO BO3MOXHbIX pasMepoB, NMPUYEM BbICOTY
OMOPHOro CeYEeHUs KOHCOMM MPU OTCYTCTBMU COOTBETCTBYHOLWMX pacyeToB NPpMHUMATb HE MeHee
0,75 ee BblneTa.

5.2.12 BbICOTY HWXHel (yHAAMEHTHOW MAUTbl B CTEHYaTbIX M PaMHbIX (yHAAMeHTax
cnenyet NpuMHMMaTb MO pacyeTy, HO He MeHee 0,4 M 1 He MeHee TOJIWMHbBI CTeHbl nnn 6onbluero
pa3Mepa CTOeK.

BepxHsasa xenesobetoHHaa nauTta (pama) creH4aToro dyHpgameHTa AO0/XKHa 6biTb XECcTKo
CBsi3aHa CO CTeHaMW. HMXKHIOK NOBEPXHOCTb MAUTbl PEKOMEHAYETCS BbIMOMHATb Ha OAHOM

OTMETKE.

CTeHbl cnepyeT pacnonaratb, Kak MNpasuno, BAOAb JIMHUK nencrTemns FOPU30OHTA/IbHbIX
ANHaAMNYECKNX HArpy3o0K.

5.2.13 Tunbl dyHAaMeHTHbIX 601TOB, CNocCobbl MX YCTAHOBKW, a TakKxXe MaTepuan u
YCTaQHOBOYHbIE MapaMeTpbl ciefyeT Ha3HayaTb B COOTBETCTBUMU € TpeboBaHusamu CI 43.13330.

Mpy yoapHOW Harpyske, a TakXe Npu ANHAMUUYECKMX Harpyskax, TpebyloLlmnx yCTaHOBKMU
60/1ITOB AMaMeTpOM He MeHee 42 MM, cneayeT NMPUMEHATb CbeMHble (PyHAAMEHTHbIE 6ONTHI.

PaccTtositHMe OT HMXHUX KOHLUOB 601TOB A0 NOAOLWBbI (PyHAAMeEHTa AO/XHO OblTb HE MEHee
100 MM,




5.2.14 KOHCTpPYKTMBHOE apMMpOBaHME MaCCUBHbIX (yHOAMEHTOB npeaycMaTpuBaeT
obuwee apmumpoBaHMe MO MNOAOWBE WM MECTHOe MoA CTaHWHaMM MalnH U B MecTax pe3Koro
N3MEHEHUsI pa3aMepoB ceyeHns pyHaaMeHTa.

MNpu apMuMpoBaHMM MoAoWBbl (YyHAAMEHTOB AMAMETPbl MPOAOJbHLIX M MOMNEpPeYHbIX
CTepXHeln crnenyeT NpMHMMaTb He MeHee 10 MM Npu CTOPOHE NOAOWBbLI MeHee 3 M U He MeHee
12 MM npu 6onblweM pa3Mepe € warom crep>xHen 200 mMMm.

NMpn MeCTHOM apMMpOBaHMK NO4 CTAaHWHaAMM MaWMWMH HeyaapHOro AencTBuUs AuaMeTp
CTepXHeln cneayeT NpuUHMMaTb B 3aBUCUMMOCTM OT AnameTpa 60nToB, kpenawmx obopyaoBaHue K
dyHOoameHTaMm, cornacHo Tabnuue 1. MNpu 3TOM pasMep CeTOK AO0/IKEeH NpeBbilwaTb pa3Mep
CTaHMHbI MalWWHbI B MJaHe, Kak npaswno, Ha 300-600 MM B 3aBMCMMOCTM OT AMaMmeTpa
apmaTypbl, paBHol 10-20 MM COOTBETCTBEHHO. PeKOMeHAYyEeMbIN war ctepxHen - 200 MM,

MecTHOe apMuWpoBaHMe MoA CTaHMHaMM MalvH C yAapHbIMM Harpyskamu cneayer
NPOM3BOAMTbL COrTAaCHO YKa3aHUsAM COOTBETCTBYHOLINX Pa3AesoB.

Ons apMmpoBaHMS Yy4yacTKoOB (QyHAAMEHTOB, BOCMPUHUMAKLWNX YAapHbIE Harpysku,
cneayeT, Kak npaBuiio, NPUMEHATb BA3aHyk apmaTtypy. [pu 3TOM 3aluTHbIN cnoin 6eToHa
cnepyet npuHMMaTb He MeHee 30 MM,

Tabnuua 1

OnameTp 6onTtoB Ans MeHee 42 42-56 Bonee 56
KpensieHns obopyaoBaHus,

MM

OnameTp cTepxHen, MM 10-12 12-16 16-20

MNpuMedaHue - B MaccMBHbIX PyHAAMEHTax MalluvH HeyAapHOro AeWCTBUS 06beMOM
20 M3 1 MeHee obLLee apMUPOBaHWE MO NOAOLLBE AOMNYCKAETCS He NpeAyCcMaTpuBaTh.

5.2.15 ApMnpoBaHMe 3/1EMEHTOB CTEHYATbIX U paMHbIX MYHAAMEHTOB OCYLLECTB/ISIETCSA MO
pacyeTy B cooTBeTCcTBUU C TpeboBaHusaMu CI1 63.13330 c y4yeToM cneayrLlmnx A0NONMHUTENbHbIX
yKa3aHuii:

apMaTypa 6anok, pureneii M CToeK AO/HKHA WMETb 3aMKHYTbl€ XOMYTbl WU CTEPXHU,
NpuBapeHHble K NPoAO0SIbHbIM CTEPXHSIM MO NEPUMETPY MOMEPEeYHOro CeYeHnss KOHCTPYKLUUK;

CTOVKW cnegyeT apMupoBaTb CMMMETPUYHOW MPOAOSIbLHOM apMaTypoi C warom He 6bonee
300 mM;

rno 60koBbIM rpaHsaM 6anok n purenen He pexe 4yem 4yepez 300 MM MO BbICOTE CeYveHUS
cnepyeT yCTaHaBAMBaTb MPOMEXYTOYHble CTEPXHU AMAMETPOM He MeHee 12 MM;

Npu  KOHCTPYKTMBHOM  apMMpOBaHWW CTEH CTeH4yaToro dyHAaMeHTa AnaMeTp
BEPTUKA/bHbIX CTEPXXHEN MIO/I)XEH BblTb HE MeHee 12 MM, a ropu3oHTaslbHbIX - HE MeHee 10 MM.
LLar cTtepxxHei B 060MX HanpaBieHUsax cneayeTt NpuHUMaTh paBHbiM 200 MM.

5.2.16 TeMnepaTypHO-ycagouHble WBbl B (yHAaMeHTax cneayeT, Kak npasBuo,
npefycMaTpmMBaTb Ha PacCTOSHUSIX:

AN MOHONUTHBIX 6ETOHHbIX dyHAaMeHTOB 20 M;




ans xenesobeToHHbIX PyHAAMEHTOB MOHOMNTHbLIX 40 M, CEOPHO-MOHONNTHBIX 50 M.

YKa3aHHble pacCTossHUS MOryT 6biTb yBefiMYeHbl MpU COOTBETCTBYHOLWEM 060CHOBaHWUM.
Mpu 3TOM WBbI CAeAyeT PpachonoXWUTb TakuM 06pa3oM, 4UTOBbl Ha OTAENbHbIX Yy4yacTKax
dyHOaMeHTa, pa3feneHHbIX LWBaMu, pa3MecTuTb 060pyaoBaHNE, He CBA3AHHOE XXECTKO Mexay
cobon.

Ona yMeHblieHUa TemnepaTypHbIX D,erOpMaLWIﬁ AONYyCKaeTCcda yCTpauMBaTb BpPEMEHHbIE
TEMNEPATYPHO-YyCaaO4HbIE LWWBbI.

MNpu orpaHuyeHun nporuba dyHAaMeHTa Mo TEXHONOrMyeckum TpeboBaHUAM BMECTO
TeMnepaTypHO-yCaloYHbIX LWBOB CreayeT npeaycMaTpuBaTb MeponpuaTUS MO peryampoBaHMio
TeMnepaTypHOro pexuma npu yknaake 6eToHa. B 3ToM cnyyae YCTPOWCTBO BpPEMEHHbIX
TEMMEepaTYPHO-YyCaloYHbIX LLUBOB HE A0MYyCKaeTcs.

5.2.17 Onsa ¢pyHAAMEHTOB MAM UX OTAENbHbIX Y4YacTKOB, NOABEpPralLlMXCcs BO34ENCTBUIO
arpeccmBHbIX cpea, AOMIKHbl 6blTb NMpeayCcMOTPEHbl Mepbl MO MX 3alimMTe B COOTBETCTBUM C
TpebosaHmamn CIM 28.13330.

5.2.18 Pacuet dhyHAaMEHTOB MalWWH M NX OCHOBAHWN BKKOYaeT:

pacyeT konebaHui CDYH,CI,aMeHTOB NN OTAENbHbLIX UX 3JTEMEHTOB,

NPOBEPKY CpeAHEero CraTMYecKoro JAaBneHus noa NOoAOWBOM  (yHAAMeHTa Ha
€CTeCTBEHHOM OCHOBaHuUM # nnu Hecywen cnocobHOCTM cBail;

pacyeT NpoO4YHOCTUN SJIEMEHTOB KOHCTPYKLlMVI CDYH,CI,aMeHTa.

Mp“ HanMuumM B 3a4aHUM  Ha MNPOEKTUPOBAHME TEXHOMOrM4yeckux TpeboBaHuM,
orpaHumumBaloWmMX nepeMeleHmns wu pgedopmaunm dyHAaMeHTa, cneayet BbINOMHUTL WX
CTaTUYECKUI pacydeT U3 YC10BUS COBMECTHOM gedopMaumn OCHOBaHUA U yHAAMeEHTa.

5.2.19 CpeaHee cTtaTMyeckoe AaBfieHME NoA MNoAOoWBOM (yHAaAMeHTa Ha eCTeCTBEHHOM
OCHOBaHMK F ans BCceX TUMOB MallMH, NMEPEeYUCNEeHHbIX B Tabnuue 2, AONXHO YyAOBNETBOPSATb

YCNOBMIO

p iTcDTC].RI (1)

roe P - cpegHee ctaTMYecKoe AaBifieHMeE nog noAowBon pyHAaMeHTa;
e - KO3 DUUMEHT yCroBuii paboTbl, NpuHMMaeMblii No Tabnuue 2;

Fel - KO3(PDUUMEHT yCnoBUit paboTbl FPYHTOB OCHOBAHMS, MPUHUMAEMbIA AN MENKUX U

NblyieBaTblX BOAOHACHIWEHHbIX NMECKOB W TMMHUCTbIX FTPYHTOB TeKy4delh KOHCUCTEHLUWM paBHbIM
0,7 (npn npoekTMpoBaHuM yHOAAMEHTOB C MAcCOM naparowmx dacten 6onee 10 T 3HayeHue

kKoadduumneHTa ;1 = 0,7 NPUHMMAETCA TakKXe AN8 ManoBMaXHbIX M BMAXHbIX MENKUX U
MblJIeBaTbIX MECKOB M BOAOHACLILEHHbIX MECKOB CpeAHen KPYmnHOCTU WM KPYMHbIX); ANS BCEX
OCTaslbHbIX BUAOB U COCTOSIHUIN FPYHTOB .1 = 1;

F - pacueTHoe COMpOTUBIEHWE TPyHTA OCHOBAHMS, onpeaensieMoe B COOTBETCTBUM C
TpeboBaHmamn CIM 22.13330.

Tabnuua 2




MaluHbI KoadhduuneHT ycnosuii
paboTbl “Fai
C KpUBOWMMNHO-WATYHHbIMW ME@XaHU3MaMn, Npeccol, 1,0
MeTasopexyuime CTaHKK, Bpallatowmecs neym, npokaTHoe
obopypoBaHue
C BpawaowmMncs 4actamm, opobunkmn, MenbHUYHbIE 0,8
YCTaHOBKM
Ky3HeuHblie Mo10oTbl, POPMOBOYHbIE MaWMHbI, 060pyaoBaHue 0,5
60MHbIX NNOWaA0K, ANs KOTOpbIX YHAAMEHTbI BbIMOSIHAOTCS B
BMAe Kopoba

5.2.20 PacyeT NpOYHOCTM 3/IEMEHTOB KOHCTPYKUMIA (YHOAMEHTOB pas3/iM4YHbIX TUMOB
MalWH [OOMyCKaeTCcs NpoM3BOAMTb Ha CTaTUYECKOoe [AeNCTBME pacyeTHbIX AMHaMUYeCcKux
Harpysok, onpegensembix rno dopmyne (2). PacyeT MaccuBHbIX (PyHAAMEHTOB Ha MPOYHOCTb, 3a
UCKIIOYEeHMeM ocnabfieHHbIX CeYeHWU, KOHCOJIbHbIX Y4YacTKOB M Mp., KakKk npaBuno, He
npon3BoOaANTCS.

5.2.21 lpwn onpeaeneHnUn pacyeTHbIX CTaTUYECKUX Harpys3oK, B UYMCAO0 KOTOPbIX BXOAAT
BeC byHAaMeHTa, BeC rpyHTa Ha obpe3sax yHAaMeHTa, BEC MalMWHbl U BEC BCNOMOraTesibHOro

obopynoBaHus, KO3(PdOULMEHT HaAEXHOCTU NO Harpyske Ff NPUHMMAETCs B COOTBETCTBUM C

TpebosaHmammn CIT 20.13330 npum pacyeTe NMPOYHOCTM M paBHbIM 1 MpuM NpoOBEpKe CpeaHero
CTaTUYeCKOro AaBaeHus no4 noaowson pyHAaMeHTa.

PacueTHble gMHaMU4YECKNEe Harpysku Fd OT AMHaMM4YecKoro BO34EeNCTBUSA ABMXYLLUNXCA

yacTem MalWHbl WM  Harpysku, npeacrasnsiiowMe Kakom-nmbo ocobbin BUL CUAOBOrO
BO34EeNCTBUSA (HanpuMMep, MOMEHT KOPOTKOro 3aMblKaHusl, 06pblB MOIOTKA MeEJIbHUUbI U T.M.),
onpeaensatTcs:

npu pacyete konebaHWMM Kak npousBeaeHWe 3HayYeHWs HOpPMaTUBHOM AMHAMWUYECKOM
Harpysku £, COOTBETCTBYIOLLEr0 HOPManbHOMY 3KCMyaTaLMOHHOMY pexXuMy paboTbl MalUUHbI
M  NPUHMMAEMOro MO YKasaHWUSAM COOTBETCTBYIOLWMUX pasfenos WAM MO  3af4aHMIO  Ha
NPOEKTUPOBaHME, N KO3 dULMEHTa HAAEXHOCTM MO Harpyske Ff =1,

Mpu pacyeTe NMPOYHOCTU 3/IEMEHTOB KOHCTPYKUUA dDyHAAMEHTa C 3aMEHO ANHAMUYECKOWM
Harpy3Ku 3KBMBaAJIEHTHOW CTaTMYECKOM No opMyne

Fg =vrnfy, (2)

raoe Yy n % - Ko3dhPUUMEHTbI COOTBETCTBEHHO HAAEXHOCTM MO Harpyske W AMHAMUYHOCTH,
npuHUMaeMble no Tabnuue 3;

Fn - HOpMaTMBHOE 3HA4€HUE AVHAMMYEeCKomn Harpy3sku, COOTBETCTBYHOUWEE HOPMaAJlbHOMY

3KCNN1yaTauMOHHOMY pPEeEXUMY pa6OTbI MaWwunHbl WUIn OC060My cnnoBoMy BO34ENCTBUIO W
npnHNMMaeMoe Nno COOTBETCTBYHOLWMNM pa3aenaMm Uinm no 3aaHUio Ha NpoeKTUpoBaHUE.
Mpn pacyeTe NPOYHOCTU 3/1EMEHTOB KOHCTDYKLWIVI CbYH,CI,aMeHTa Ha OCHOBE nNp4aMoro

AMHAMWUYECKOro pacyeTa pacuyeTHble AMHaMUueckue Harpysku £ onpegensitotcs no dopmyne
(2), B KOTOpOW KO3DULMNEHT AMHAMUYHOCTN ! MPUHMMAETCS paBHbIM 1.

Tabnuua 3




MaluHbI KoadhdunumneHt| KoadduUMeHT AMHAMUYHOCTH
HaAEXHOCTU T Ans Harpysok
Mo Harpyske
Ty
BEepPTMKaNbHbIX |rOpM30OHTaNbHbI
X
C BpawalowmMMncs 4acTaMu:
a) Harpysku, co3gaBaeMble
OBVXYLMMUCS 4YacTIMUM MaluHbl, MNpwu
yacToTe BpalleHusi, 06/MuUH:
mMeHee 500 4 3 2
ot 500 gmo 1500 4 3-6* 2
" 1500 " 2000 4 6-10%* 2
cB. 2000 4 10 2
6) Harpyskm OT MOMEHTa KOpPOTKOro 1 2 -
3aMblKaHUs
C KPWUBOLLUUMHO-LWATYHHbIMA
MexaHM3MaMM MNpWU 4acToTe BpalleHus,
06/MUH:
no 600 2 1 1
cB. 600 1 4 2
Opobunku wekoBblie, KOHYCHbIE 1,3 1,2 1,2
Opobunkn MonoTKoBbIE 4 1 1
MenbHULbI 1,3 - 1
Mpecchl 1,5 2 2
MpokaTHoe obopynoBaHue 1,2 2 2
Bpalwatouwmecsa neum 1 (2*%*) 1 1

* [N NpoOMEXyTOYHbIX 3HAYEHMI 4YacTOoTbl BpaleHus 3HavyeHuns kKoadhduumeHTa
OVHAMUYHOCTM ONpeaensitoTCs MHTepnonsumnen.

** Ina KparHuxX ornop dyHAaMeHTa K FOpU30HTa/IbHOW Harpyske, AeNCTBYHOLLEN
nonepek ocu neum (Npu umncne onop bonee aAByx).

MpnMmeyaHuns




1 Onsa Typ6boMawmnH MowHOCTbo 6onee 25 Toic. KBT 3HaveHne koadbduumeHta * ans
BEPTUKANbHbIX HAarpy3oK B Mo3numm a) Tabnmubl cneayeTt yMeHbllaTh B ABa pasa.

2 [na MawuH C BpaWalWMMUCA YacTaMW, Y KOTOPbIX WMEKTCS TaKXe
BO3BPaTHO-MOCTYMNAaTeNbHO ABUXYLLIMECSH MAcChbl, KO3MMDUUNEHT HAAEXHOCTM MO Harpyske
AN AMHAMUUYECKUX Harpysok, CO34aBaeMblX 3TUMKM MaccaMu, cneayeT MNpuHMUMaTb

¥y =1,3.

3 3HadeHus koadpduumeHTa 7 OTHOCATCH K XXene3obeToHHbIM yHAaMeHTaMm. [ns
CTalbHbIX OYHAAMEHTOB CNeayeT NPoOn3BOANTb ANHAMUUYECKUIM pacyeT.

4 TpuBegeHHble B Tabnuue 3Ha4yeHMs " yuuTbIBalOT 3HAKOMNEpPEMEHHOEe AEeNCTBUue
Harpy3ok.

5.2.22 lMpu npoekTupoBaHnun ¢yHAAMEHTOB MalMH C AMHAMWYECKMMW Harpyskamm nns
CTPOUTENLCTBA B CEMCMWYECKMX pafioHaxX pacyeT TMpPOYHOCTM 3INEMEHTOB MACCUBHbIX
dyHOaMeHTOB cnegyeT npom3BoanTb 6e3 yyeta CeMCMUYECKnx BO34ENCTBUN.

Mpu pacyeTe paMHbiX, CTEHYaTbIX U obneryeHHblx GYHOAMEHTOB Ha CencMMmyecKkue
BO34ENCTBUA B 0CobOe codeTaHMe Harpysok cneayeT BKA4YaTb pacyeTHble AWMHaAMUYECcKue
Harpysku, co3gaBaeMble MalWMHAMWM B HOPMAasbHOM  3KCMJlyaTauMOHHOM  pexuMme, C

KO3 ULMEHTOM HALEXHOCTHN Mo Harpyske Yy = 1.

5.2.23. MNpwn npoekTMpoBaHnn OyHOAMEHTOB 34aHWMI U COOPYXEHWUIN, YYyBCTBUTENbHbIX K
HepaBHOMEpPHbLIM OCagkaM U BOCMPUHUMAKOWNX AUMHAMUYECKUne Harpysku, nepenaBaeMble
MallMHaMM 4Yepe3 CTPOUTEsIbHblIE KOHCTPYKLUW WU FPYyHT, CpeaHee AaBjfieHue noj noAOLBOM
dyHAaMeHTa Ha eCTeCTBEHHOM OCHOBAHWM AOIKHO YAO0B/IETBOPSATb YC/0BUIO

P iygR, (3)

Ycnosue (3) AO/HKHO BbINOAHATLCA A4NS PyHAAMEHTOB 34aHUN U COOPYXEHUN B npeaenax
30Hbl, rAe CKOpOCTb kKonebaHunin V; = ;00 Ha NOBEPXHOCTU FPyHTA OT UMMYbCHbIX MCTOYHUKOB
6onee 15 MM/C, OT NUCTOYHNKOB MEPUOAMYECKOrO AENCTBUA U CriydalHbix 6onee 2 MM/c (34ecb
2, - amMnamTypa konebaHuin rpyHTa, onpeaensiemas no ¢opmyne (19), w - yrnoBas 4yactoTa

BbIHY>AEHHbIX KonebaHuii pyHAaMeHTa-UCTOUYHMKA ANS MallMH C NepuoaMyeckMMm Harpy3kamm
NN COBCTBEHHbIX - ANS MALUMH C UMMYNbCHbIMU UK CTyYaHbIMU Harpy3skamu).

5.3 Oco6eHHOCTU NPOEeKTUPOBaHUSA CBalHbIX (PyHAAMEHTOB

Ons pyHaaMeHTOB MalWH C NepuoanYeCcKMMU Harpyskamm BO3MOXHO MpPUMEHEeHMe CBal
nobbix  BMAOB; AN (GyHAAMEHTOB MallMH yAapHOro JAencTBusl cneayeT MNPUMEHSTb
Xene3ob6eToHHbIe CBau CMJIOWHOIo Ce4YeHus.

PaccTosHne Mexay UeHTpaMuM CBal B CBalHbiXx (dyHAaMeHTax crneayeTr MNpuHUMaTb B
COOTBETCTBUM C YKazaHuamum CIN 24.13330, HO He b6onee 104 (roe o - AMaMeTp MAM MEHbLUMNA
pa3Mep CTOPOHbI MOMepevyHoro ce4yeHust cean).

Pacuet konebaHuii cBalHbIX YHAAMEHTOB BbINOJHAETCS B COOTBETCTBUM C YKa3aHUSAMU
noapasgena 6.6.

5.4 Oco6eHHOCTU NPOeKTUpoBaHUA pyHAAMEHTOB MAaLUMH HA MHOroJIeTHEMep3JibiX
rpyHrax
5.4.1 O®yHgaMeHTbl MaWwWWMH C AWMHAMUMYECKMMW  Harpyskamuy, BO3BOAMMbIE Ha




MHOrOJIETHEMEP3/IbIX FpYHTax, cleayeT MNpoeKTMpoBaTb B COOTBETCTBMM C TpeboBaHusamu CI1
25.13330 » gononHutenbHbIMM TpeboBaHNAMU, U3NTOXEHHbIMK B 5.4.2, 5.4.3, 6.7.2, 6.7.3.

(OneuvaTtka), (U3meHeHHas peaakuusa, N3m. N 1).

5.4.2 Hecywyto cnocobHOCTb OCHOBaHWM ()yYHOAMEHTOB MalUMH Ha MHOroneTHeEMep3/biX
rPYHTax, WCNOJb3yEeMbIX B KayecTBe OCHOBaHMii no npuHumny I, crneayer onpenensatb Mo

ykaszaHumam CM 25.13330 c y4yeToM AOMOSIHMUTENbHOro KoadduumeHtTa yciosui pabotbl “Fes ,
npuUHMMaeMoro no tTabnuue 4.

Tabnuua 4
KoatdrumneHT ncnonbsosaHus KoadduumneHT ycnosuii paboTbl OCHOBAHUSA Fes U3
MalUWH BO BPEMEHM
MHOrOfIeTHEMEP3/bIX FPYHTOB, UCMNONb3YEMbIX MO
npuHumny I
MeHee 0,5 0,8
Ot 0,5 8o 0,7 0,7
Cs. 0,7 0,5

5.4.3 CpegHee cTtaTuyeckoe paBneHume F nog noAowBsoik yHAaMeHTa Ha eCTeCTBEHHOM
OCHOBa@HMM U HECYWYK CNOoCOBHOCTb OCHOBaHWM CBalHbIX (GYHAAMEHTOB MallMH C
OVNHaMUYECKMMW Harpy3kaMm Ha MHOroAeTHEMEpP3/biX FPYHTaxX, MCNOAb3yeMbIX N0 npuHumnny II,
cneayet onpenensTb cornacHo TpeboBaHMAM COOTBETCTBEHHO 5.2.19 n 6.6.1.

6 Pacuer konebaHunii pyHaaMeHTOB MalLUUH

6.1 O6wme ykaszaHMa No pacuerty konebaHmn dyHaAaMeHTOB MaLUMH

6.1.1 Pacuer konebaHuit NpoM3BOAMUTCS HaA OCHOBE MNPUMEHEHUS aHAIMTUYECKUX WU
UYMC/IEHHbIX MeToAoB. (®yHAaMeHTbl BMeCTe C MX OCHOBaHMSIMM M MallWMHaMW [AOMycKaeTtcs
paccMaTpuBaTb KaK CUCTEMbl C KOHEYHbIM MAM 6eCKOHEeYHbIM 4YMCNOM CTeneHen cBoboAabl.
PesynbTaTbl pacyeToB  AO/DKHbI  yAOBJIETBOPSATb  YCNOBMAM  HACTOSAWMX  MNpaBuia WU
OOMOJTHUTENBbHBIM YCTOBUAM TEXHMYECKOro 3aaaHus. [lonyCcKaeTCcs MCMoJib30BaHMe B pacyeTax
BEPOSITHOCTHbIX METOAOB W MeTOAOB TEOPUWM HAAEXHOCTU, YUUTbIBAKOLWMX CTAaTUCTUUYECKUNI
pa3bpocC KeCTKOCTU OCHOBAHUM U Clly4alHYO NpUpoay AMHaMUYeCKUX Harpysok.

AMMNNTYAbl BbIHYXAEHHbIX M CBO6OAHbIX KonebaHuii dyHAaMeHTa WNM OTAENbHbIX €ro
3/IEMEHTOB ClieayeT onpeaensaTb A8 PasfiMyHbIX TUMOB MalWMH COMMTACHO  YKa3aHWUsM
COOTBETCTBYHOLNX pa3aenos. OnpeaeneHne aMnauTya konebaHuii Npou3BOAMTCA pasAesbHO Mo
HanpaB/ieHMAM U COOTBETCTBYHOLIMM YacToTaM KosiebaHuil.

AMNAnTYAbl konebaHuii pyHAaAMEHTa AOMKHbI YAOBNETBOPSAThL YCTOBUIO

& iﬂ:i'.|!l (4)

roe o - Hambonblwas amnantyga konebaHuin dyHgameHTa, onpegensieMas pacyeTomMm;
&, - NpeaenbHO AonycTMMas aMmniamTtyga kKonebaHun dyHaameHTa, ycCTaHaBnvMBaeMas
3af4aHueM Ha NpPOeKTUpOBaHME, a NMpu ee OTCYTCTBMU B 3aA4aHUM NpuHnuMaemas no tabnuue 5.

Tabnuua 5




MalunHbl MpenensHo AonyctMMasa amnautyaa konebaHui
&y, MM
C BpalLalowmMmncs 4acTsaMm npu vacrote rOpPU30HTaNbHbIX BepTMKasbHbIX
BpaleHusi, 06/MuH:
mMeHee 500 0,2 0,15
oT 500 go 750 0,2-0,15 0,15-0,1
oT 750 no 1000 0,15-0,1 0,1-0,06
oT 1000 go 1500 0,1-0,05 0,06
csbiwe 1500 0,05 -
C KPUBOLIMMHO-WATYHHbIMU|ANA NepBoi rapMoHUKK | NS BTOPOM rapMOHUKM
MexaHuM3MaMu Mnpu 4acToTe BpalleHus,
06/MUH:
mMeHee 200 0,25 0,15
ot 200 no 400 0,25-0,15 0,15-0,1
oT 400 no 600 0,15-0,1 0,1-0,05
csbiwe 600 0,1 0,05
Opobunkn KOHYCHbIE U LLEKOBLIE 0,3
Opobunku MoNOTKOBbIE Kak ans mawuvH ¢ BpawawmMmcs 4actamMm
Ky3He4Hble MO/OThI 1,2 (0,8%)
Mpecchl 0,25
®OpMOBOYHbIE MALUWHBI 0,5 nnm no NOCT 12.1.012 (npwm
pacrnonoXeHun Ha dyHaameHTax paboumx MecT)
MenbHULbI 0,1**

* Mpu BO3BeAEHMM (DyHAAMEHTOB Ha BCEX BOAOHACHILWEHHbIX Meckax, a TakKXe Ha
MEJIKMX W MblJIEBATbIX MECcKax Manoi u cpefHei cTeneHn BOAOHACIWEHUS.

** CpegHekBagpaTUdecKoe 3Ha4YeHne aMnanTyabl konebaHunn.

MpumeyaHuda

1 [na npoMEexyTO4YHbIX 3HAYeHWI 4YacTOTbl BpalleHUs MpeaesbHO AonycTuMas
amMnAnTyaa onpenensieTcs MHTeprnonsiunen.

2 Ansa mawuH ¢ yactoton BpaweHusa 200 06/M1UH 1 MeHee Npwu BbicoTe HPyHAAMEHTOB
6onee 5 M NnpegenbHO fonycTuMas amMnanTyaa yesennymsaetcs Ha 20%.




Mpu pacuyete konebaHni GyHOaMEHTOB MalUWMH AOMNYCKAETCs:

paccMaTpuBaTb OCHOBaHWE KaK YMpyro-BA3KOoe JIMHEWHO AedOopMUpPYeMOe, CBOWCTBA
KOTOpOro onpeaensawTcs KoadpduuMeHTaMu ynpyroro paBHOMEPHOro M HepaBHOMEPHOro
CcKaTusi, YMNpyroro paBHOMEPHOrO W HEpaBHOMEPHOro cABuMra U  KoadduumeHTamu,
XapaKTepU3YLWNMN AeMNIUPOBAHNE;

HE Y4YUTbIBaTb 3KCLEHTPUCUTET B pacrnpeaeneHuM Macc ¢yHAaMeHTa, ecnM OH He
npeBbillaeT 3HaY€HUN, YKa3aHHbIX B 5.2.7;

npu ynpyrom HepaBHOMEpPHOM CxaTum (NOBOpPOTE MoAoWBbl yHAAMEHTA OTHOCUTENbHO
rOpM3OHTaNIbHOM  OCM, MNpOXoAsLller 4Yepe3 LEeHTp TSXeCcTu noaowBbl  dyHAAMeHTa
neprneHaAMKYNsPHO MJIOCKOCTU KosebaHuil) AonyckaeTcss NpuHMMaTb, YTO MJIOCKOCTb KonebaHui
napansenbHa NNHUM LENCTBUS BO3MYLUAOLWEN CUbl MM MNOCKOCTU AEACTBUS BO3MYyLLAKOLLEro
MOMEHTa.

Mpu gencTBum Ha pyHAAMEHT MalWMHbl OAHOBPEMEHHO HECKOJIbKMX BO3MYLLAKLWIMX CUA U
OTCYTCTBUM AaHHbIX 06 MX (a30BOM COOTHOLIEHWM paccCMaTpMBalOTCS BapuaHTbl CMHgasHoro un
npotmeodasHoOro [AeNCcTBUS CWJ, BbI3biBawliMe Haubonee HebnaronpusaATHble GOPMbI
KonebaHuin.

6.1.2 OCHOBHYI YMpPYryl0o XapaKTEPUCTUKY eCTECTBEHHbIX OCHOBaHWN dyHAAMEHTOB
MalWH - KO3PPULMEHT YNpyroro pasHoMepHoro oxatus Oz, kH/M? , cnegyet onpeaensitb: no

pe3ynbTaTaM MCMbITaHMUIA CreumanbHOro onbiTHOro dyHaameHTa (BubpowTamna) Ha cBob6oaHbIe
WW BbIHYXAEHHbIE KOonebaHusa; Ha OCHOBE AaHHbIX O CKOPOCTAX MPOAOSIbHbIX U MOMEPEeYHbIX
yrnpyrux BOJIH; Ha OCHOBE JaHHbIX O AWMHAMMYECKMX MOoAyNnax YnpyroctTm w CcaBura,
onpeaensembix n1abopaTopHbIMU UCMBITAHUSIMU,

MpVM OTCYTCTBUMM 3SKCMEPUMEHTaNbHbIX [JaHHbIX 3HauyeHne C'; ans  dyHAaaMeHToB C
nowWaabio Noaowsbl A He 6onee 200 M2 Aonyckaertcsa onpeaenstb no dopmyne

A
¢, = boR1+, 1320
2 M 4 |, (5)

rae &p- koadduument, M~l, npuHMMaeMbIit paBHbIM A MeCYaHbIX rPYHTOB 1, Ans cyneceit u
CYrMHKOB 1,2, ANSA FNUH M KPYMHOOB/0MOYHbIX TPYHTOB 1,5;

E - wMoaynb pedopmauuu rpyHta nog noAdowsow dyHAameHTa, kMa; B cnydae
HEOAHOPOAHOIrO OCHOBAHMSA 3HauyeHue JF onpeaensercs Kak cpegHee B npeaenax CXKUMaeMmoiw
TONWM;

Ap =10m<;
A- nnowagb nogowsbl dyHOaMeHTa, M 2,

Ons dyHaameHToB C nuowaablo nogowsbl A , npesblwatowen 200 M 2 , 3Ha4yeHwue

koadpuumerta TznpuHMMaeTcs kak ans GyHAAMEHTOB C NOWAaAbIO NOAOLWBbl 4 =200 M2,

(U3meHeHHasa pegakuuns, Mam. N 1).

6.1.3 KoaddpuumeHTbl ynpyroro HepaBHOMEPHOrO CXaTus Cq;. , KH/M 3, ynpyroro

paBHoMepHoro casura Ty , kH/M 2, u ynpyroro HepaBHOMepHoro casura Gy, kH/M 2,

NMPUHNMAKOTCA NO pe3ysibTaTaM NCNbITAaHUA MM Ha OCHOBE AAHHbIX O CKOPOCTAX ynpyrmux BOJIH,
a Npun OTCYTCTBUN SKCNEPUMEHTA/IbHbIX AAaHHbIX PaBHbIMU:




Cp =2l (6)
Cx = chz ; (7)
Cy =C (8)

6.1.4 KO3(PULMEHTbI XECTKOCTU ANsl eCTeCTBEHHbIX ocHoBaHuit £, , &g, K, ,

Ku; onpegenstoTcsa no ¢popmyniam:

npu ynpyroM paBHOMEpPHOM CKaTuu - &, , kH/M,

K,=C,A; (9)
npu yrnpyrom HepaBHOMEPHOM CXxaTuu (MOBOpPOTE MoAoWwBbl MyHAAMEHTA OTHOCUTENbHO
rOpM30OHTaNIbHOM  OCU, MPOXOASEN Yepe3 LEHTP TAXECTM NoAowWwBbl  dyHAAMEHTa

nepneHaMKyAspHO NJIOCKOCTU KonebaHuni) - K:p, KH-M,

Ko =Coly; (10)

npv ynpyromM paBHomepHoM casure - £, , kH/M,

Ky=0.4, (11)
npyv yrnpyroMm HepaBHOMEPHOM cABure (MOBOPOTE MOAOWBbI (YHAAMEHTa OTHOCUTENbHO
BEPTUKaNbHON OCK, MPOXOASLLEN Yepes LieHTP TSHKECTU MOAOLWBLI PyHAaMeHTa) - v, KH-M,

Ky =Cyly. (12)

B dopmynax (10), (12):

fq;. n fw - COOTBETCTBEHHO MOMEHTbl MHepuMM naowaan noaowsbl GyHAAMEHTA
OTHOCUTENIbHO  FOPMU3OHTa/IbHOW  OCKM, NEepneHAMKYASPHON  MAOCKOCTM  KonebaHuin, wu

BepTMKaﬂbHOVI 0]e17 CbYHD,aMeHTa, npoxoasauwmnx 4epes UEHTP TAXECTU NoAOLUBbI, M4.

C uenbto 6onee TOYHOM OLEHKM XKECTKOCTM W AeMndupoBaHUS OCHOBaHWS cneayer
YUYnUTbIBATb BAMSAHME psafda AOMOJHUTENbHbIX (AKTOPOB, TakKMX KakK Hanuuue nona, 6okosomn
3acbinkM GyHAaMeHTa W Ap., Ha YyBeM4YeHue 3Tux Ko3pMdUUMEHTOB, MpoBoAsS ANs 3TOro
cneuuvasnbHble UCCIef0BaHuUS.

(U3meHeHHasa pegakuuns, M3m. N 1).

6.1.5 [demndupyowme CBONCTBA OCHOBAHWUSA AO/IKHbl YYUTbIBATbCA OTHOCUTENbHbIM
nemndvpoBaHveM £ (BoNS  KPUTMYECKOro 3aTyXaHus KonebaHuit), onpeaensieMbiM, Kak
npaBwuso, Mo pesysbTaTaMm UCMbITAaHUNA.

Mpn OTCYTCTBUM 3SKCMEPUMEHTANIbHbIX [AaHHbIX OTHOCUTENbHOE JAeMndupoBaHue ANns
BepTUKaNbHbIX KonebaHui gonyckaetcs &, onpeaensts no GopMynam:

Ol YCTaHOBUBLUMXCS (FapMOHUYECKNX) U Cny4YanHbliX KosiebaHui

g, = 2

Jr (13)

A1l HeyCTaHOBMBLUMXCSA (MMNYAbCHbIX) KonebaHui




Czp 4 (14)

roe # - To xe, uto B 5.2.19;
&, T,-To xe, yTo B 6.1.2.

6.1.6 3HayeHMe OTHOCUTENbHOIO AeMNndUpPoBaHMS AN FTOPU3OHTANbHbIX N BpalaTesibHbIX
KosiebaHMil OTHOCUTENIbHO FOPU30HTAIbHON M BEPTUKAJIbHOM OCEN MPUHMMAIOTCS PaBHbIMW:

(Onevarka)
£, =068, (15)
£p =058, (16)
By =038, (17)

6.1.7 Mpu rpynnoBoii ycTaHOBKe J OAHOTUMHbLIX MalMH Ha o6uieM dyHAaMeHTe 3HaYeHUs
aMnnuTya konebaHuin dyHaaMeHTa @ crefyeT onpeAensTb Npu J = 2 Kak CyMMy aMnaunTya,
npu J 72 no dopmyne

(18)

raoe k- koadhdnUMEeHT, NPUHMMaeEMbIA ANS MalMH NEpUoAMYEcKoro AencTeua pasHbiM 1,5, ansg

MalWWH C MMNYAbCHbIMW Harpy3kamm - 0,7, ANS MaWuH CO CAy4YalHbIMU AWHAMUYECKUMU
Harpyskamm - 1;

&; - amMnanTyaa konebaHui dyHoameHTa npm paboTte i-M MaliuHbI;

J - uMCno MaWuH.
PacyeTHble 3HaYeHUsI aMMINTYA AOKHbI YAOBNETBOPSTh YCI0BUIO (4).

Mpy rpynnoBOi yCTaHOBKE pPas3/IMYHOrO TUMa MalMH Ha obweMm (gyHAaMeHTe aMnanTyay
konebaHunin yHOoamMeHTa cneayeT onpenensTb Kak CyMMy aMnanTya kosnebaHwui, Bbi3blBaeMbIiX
paboToi kaxxaoh m3 MmawwuH. Mpu 3ToM B ycnosumu (4) npenenbHoO aonycTtumas amnnumTyana
npuHmMmaeTca Ha 30% 6onee 3HauyeHuit, NpmBedeHHbIX B Tabnuue 5 gna Tvna MawWHbl U
4yacToTbl KonebaHuin, COOTBETCTBYOWMX HanbonblLlen CoCTaBNALWEN pacHeTHON aMNAUTYAbl.

Mpn yCTaHOBKE MalMH C MEpPUOAMYECKUMWU W CIyYalHbIMW Harpyskamu Ha OTAEsSbHO
CTOoAWMNX dyHOAAMEHTAxX aMnauTyay kKonebaHuii kaxaoro dyHAaMeHTa cneayeT OnpeaensTb C
yyeToM koniebaHuii, pacnpoCTpaHSAOWMNXCS B FPpyHTe nNpu paboTe MaluH, YCTAaHOBMEHHbIX Ha
Apyrux dyHAaMeHTax, B COOTBETCTBMM C yKasaHMsSIMU nogpasgena 6.5. Mpu 3ToM AonyCcTMMYo

amnnuntyay konebaHui dQyHAaMeHTa-npuMeMHuka d, cnegyet npuHuMMatb Ha 30% 6onee
3Ha4YeHMn npeaenbHO AOMYCTUMbIX aMNINTYA, NpuBeAeHHbIX B Tabnuue 5.

Ona dyHAaMeHTOB MaWKWH C UMMYIbCHLIMW Harpy3kamMu, yCTaHaB/IMBaeMbIX Ha OTAENbHbIX
dyHOaMeHTax, pacyeT amnautyn konebaHwui gonyckaeTcss nNpom3BoauTb 6e3 yuyeTa nepepayu
KoniebaHuin No rpyHTy.

6.1.8 Pacuer amMnAuTya BepTMKanbHbIX (FOPM3OHTasNbHbIX) KonebaHMn  rpyHTa
COOTBETCTBEHHO MNpU BepTUKanbHbIX (FOpM3OHTaNbHbIX) BMbpaumsax GyHAAMEHTOB MallMH
cnepyeT NpouM3BoaAnTb Mo opmyne




1 . 5% -1
S1+(a-1°1 (3°+1J33 | (19)

dy; =

roe @ - aMnNauMTyaa BepTUMKabHbIX (FOPU30OHTasNbHbIX) KonebaHuii rpyHTa Ha MOBEPXHOCTU B

TOUKE, PACMOSIOXKEHHOM Ha PacCTOAHUM » OT BepTMKaNbHOW OCU dyHAAMEHTa, T.€. UCTOYHMKA
BOJIH B FPYHTE;

g - aMnauTyaa CBO6OAHbIX WM BbIHYXAEHHbIX BepTUKaNbHbIX (rOPU30OHTaNbHbIX)

konebaHmnin dyHgameHTa, T.€. WUCTOYHMKA BOJIH B TpPYHTE Ha YpOBHE €ero noAaoLBbl,
onpegensemas Ana pasfiMyHbiX BMAOB MawuH no dopMmynam nogpasaenos 6.2-6.4, B KOTOPbIX

| cnepyeT 3aMeHUTb Ha MUHYC #3;
d=rim;

34€eCb 7 - pacCTossHUE OT BEPTUKANbHOM OCKM (DyHAAMEHTa-UCTOYHMKA A0 TOYKM Ha MOBEPXHOCTU
rpyHTa, 4/ KOTOPOM onpeaenseTca amnamtyga konebanumin;

71 - NPMBEAEHHBIA paanyc NoAowWwBbl PyHAAMEHTa-ucTouHnka, iy = A/ w,

YacToTy BOJIH, PacnpoCTpPaHSIOLWMXCA B TPYHTE, CreAyeT MNpPUHMMaTb paBHOW u4acToTe
konebaHuin pyHaaMeHTa MaLllnHbI.

MpuMeyaHue - B uendax yTOYHEHWs aMnauTysn KonebaHwuii, pacrnpoCTpaHSWNXCS B
rpyHTe, [AOOMyCKaeTcs MnpouM3BOAWUTb MpPOrHo3MpoBaHue KonfebaHuii TrpyHTa Ha OCHOBE
3KCNEPUMEHTasNbHbIX UCC/TIEA0BaHMUN.

6.1.9 TMpu onpegeneHnn KoaddULMEHTOB xecTkocTn £, Kq:nl:l n Euaqon

COOTBETCTBYIOWMX KO3PPULUEHTOB OTHOCUTENLHOTO AeMNdUPOBaHUS &0 , Ggil U Gxg MO

pe3ynbTaTaM 3KCNEPUMMEHTOB C He3arnybneHHbIMKU Mnu ManosarnybneHHbIMu (dyHOaMeHTaMu,
NosnyyeHHble 3HayeHus cneayet YTOYHATbD C Uenblo  ydeTa 3arnybneHus dyHaameHTa,
6eToHMpyeMoro Bpacrnop wau, Npu yCnoBUM TLWATENbHOrO YMNJIOTHEHUS 06paTHOWM 3acbiNku, B
onanyb6ke.

6.1.10 MNpwn pacueTe ropmloHTaNbHO-BpalwlaTeNbHbIX KonebaHni yHO4aAMEHTOB MawWMWH C
AOVHAMUYECKUMUM Harpyskamm c y4dyeTtoM 3arnybnieHms m 60KOBOWM 3acbiNku cnenyet 3aMeHUTb

-332' pPacCTodHME OT UEHTPA TAXECTU YCTAHOBKN A0 NOAOLUBbI CDYH,CI,aMeHTa - Ha

by g=h—d,

a /- paccTosiHMe OT NOoAOLLUBLI 10 BEPXHEN rpaHu (pyHAaMeHTa - Ha
hy =h-d,

roe
d =80,

) - oTcumTbiBaeMas OT nogowBsbl (pyHAAMEHTa BbICOTA 3acCbiNKM WAN KOHTAKTUpYHOLWEro c
BEPTUKANbHbIMKU TFpaHAMM (QyHAAMEHTa HEHapYLWeEeHHOro rpyHTa. 3HayeHue & NpuUHMMaeTcs
paBHbiM 0,27 ans necyaHbix rpyHToB; 0,31 - ana cynecen n cyrnmukos; 0,35 - ana ruH.

3HayeHns Ko3PdULMEHTOB >XecTkocTn &, , K.:p , &, , yuutbiBalowme 3arnybnexue
dyHOamMeHTa, onpenensoTca no popMmyniam:




Kz = KzEIRz ’
Kﬁﬂ = KQIURQJ:

Kx = KIDRI-

KoapduumenTol &, Rq;., R, onpepensitoTcs Mo pUCyHKy 6.1 B 3aBUCMMOCTM OT & U

oTHoweHuna L1k . 3HaueHne & NpuMHMMaETCs paBHbIM MeHbLUE CTOPOHE NMOAOLBLI (PyHAAMEHTa

- B Cly4ae BepTMKasbHbIX KonebaHun uam CTopoHe, napannenbHon HanpasneHuo konebaHun, -
B C/ly4ae ropusoHTa bHO-BpallaTesibHbIX KonebaHui.

3HadeHus KO3 PnNUMEHTOB OTHOCUTESIbHOIO aemndunpoBaHus, yuuTbiBaoWwme
3arnybnenue dyHaameHTa, onpeaenatoTcs rno gopMynam:

— 520 + AB,
Ry 2ofmEy
S0, ABy —d*(Byg +AB,)
=gl
Bond ijemﬂ,d (K —mghy ) o

Es

E AB
E..x = 20 +

X

SRy 2 fmi,

rae
AB, =17.JoEDI

3
LB = v JpED,
AR, =3k JpEDI,

By = 28,p4mEy

34ecb & - Moaynb AedopMaumu rpyHTa;
¥ - NNOTHOCTb rpyHTa;

{- 6onbluas cTopoHa NoAoLWBbl GyHAAMEHTa NpU BEPTUKANbHbIX KONebaHMax Unn CTopoHa

NnoAoLLBbI ¢byHoameHTa, nepneHanKynspHas MOCKOCTM konebaHui, npu
ropu30HTaNIbHO-BpaLLlaTeNbHbIX KoiebaHuaX;

m, E'q;.n - TO Xe, 4To B 6.2.5.

3HaueHune E'q:.l],a‘ Bbluncnaerca no d¢opmyne (50) c 3ameHon E'q:ul:l n %3 Ha E'q:.n,d 7

;ﬂz,d COOTBETCTBEHHO; 3HaYeHue ¥ NpuHMMaeTcs pasHbiM 1,0 Ana necyaHbIX rpyHToB; 1,2 - And
cynecen v cyrnnHkos; 1,8 - ong ruH.
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2
7 #_.;-F'" —
% b=2wn
1 / Drb
0 0,5 1 1,5 2
6)
2.5 2
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2 o
b=10m |~
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1,5 v
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0 0,5 1 1,5 2
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0 0,5 1 1.5 2

a)- R;;6)- Ry;8)- By

PucyHok 6.1 - Mpacdukun onpenenernuns kosbduumeHTos Rq;., K, nns pacueta

KO3 (PUNLMEHTOB XECTKOCTM OCHOBaHMI 3arnybneHHbIX GyHOAMEHTOB
6.1.9, 6.1.10 (BBepeHbl gononHutenoHo, N3m. N 1).

6.2 PacueT kone6aHnit PyHAAMEHTOB MaLUMH C NEPUOANYECKMMM Harpy3kamm!




IK MawnHaMm C nepunognvyeCcKmMMmn Harpy3kaMmm OTHOCATCA MalluHbl C BpawaloWwnMnca
4acCTtaMn, KpBOWNMHO-WATYHHbIMM MEXAQHNU3MaMWU, D,pO6VIJ'IKVI nap.

PamHbie (pyHAaMEHTDI -

2YkasaHus 6.2.1-6.2.4 OTHOCATCS K MalUMHaM C nepnoanvyeckmMmMmm Harpyskamu, MMerLwmm

yacToTy BpaweHunsa He 6onee 1000 o06/MuH. Ons paMHbiX PyHAAMEHTOB MallWH C 4acTOTOM
BpaweHus 6onee 1000 o6/MMH cneayeTr BbINOAHATb AMHAMUYECKUA pacyeT C  Yy4YeToM
HEeCKONbKMX CcTeneHen ceoboabl.

(N3MeHeHHas pepakunsa, N3m. N 1).

6.2.1 AMOANTYAbI rOpPU30OHTaNIbHO-BpaLlaTeNbHbIX KonebaHwni OTHOCUTESIbHO
BEpTUKANbHOW OCU BepxXHeW MNNUTbl paMHbIX PYHAAMEHTOB Zhy , M, cneayeT onpefenstb Mo
dopmyne

Bpy =@y Faydy, (20)

roe &, - aMnauTyAa rOpU3OHTaNbHbIX KOMEB6aHWUI LEeHTpa TAXECTU BEepXHEN MNAUTbl, M,
Bbluncnsemas no gopmyne

‘Ix,.::f

ﬂx = -
1= @802 +4(E ) win)? (21)

&y - amnnutyga (yron nosopoTa), paj, BpawaTenbHbiX KonebaHui BepxHer nNuThbl
OTHOCUTENIbHO BEpPTMKasIbHOM OCK, MPOXOAsLIEN yepe3 ee LEeHTP TAXecTu, ornpegensemasl no
dopmyne

‘zu.(,.sf

v J[1— (@I Ay 12 +4E ) (@i ng )P (22)

ol

@ - yacToTa BpalieHns MawmHbl, ¢, @ =0,105x, ;
#, - yacToTa BpalWeHUs MalnHbl, 06/MUH;

@y st, dysi- COOTBETCTBEHHO MEpeMeLleHne, M, U yros noBopoTa, paj, UeHTpa TsHKecTu

BepXHeil MAuTbl MpuU CTaTUYeCcKoM AeicTBum cunbl #n u MomenTa M, , onpepensembie no
dbopmynam

_
Trst TG, (23)
x
MZ
Byrsf = .
Sy i (24)

3gecb - pacyeTHoe 3HaueHMe ropu3oHTasIbHOM COCTaBNAOLWEN AMHAMUYECKON Harpysku, kH,
onpeaensemMoe No COOTBETCTBYIOLIMM pasfienaM C yY4eTOM yKasaHuin 5.2.21;

M, - pacueTHoe 3HauyeHWe BO3MYyLLAIOLLErO MOMEHTa OTHOCWUTENbHO BEpTMKaNbHOW OCH,
NPOXOAALLEA 4Yepe3 LEeHTP TSXKECTU BepxHen nAuTbl, KH-M, AnAa MawuH C BpawalowmMucs




4acCTtaMuU cneayeT NnpnHnMMaTb Mg = Fh-'*?,?;l e ’

oy , Sw- KO3(PDUNUMEHTbI XXECTKOCTU CUCTEMbI DYHAAMEHT - OCHOBAHME COOTBETCTBEHHO B

ropuM3oHTasbHOM HanpaBneHnn, NepneHanKyISpHOM OCKM Basia MalWuHbl, KH/M, n Npu nosopoTe
B FOPM30OHTaNbHOM MJIOCKOCTU, KH:M, onpeaensemble no dopmynam (25) n (26);

., Ew - OTHOCuTENbHble AeMNdUPOBaAHUA CUCTEMbI (yHAAMEHT - OCHOBaHwue,
onpepensemble no dopmynam (31) n (32);

}"‘x, }"‘w' YrnoBble 4aCTOTbl NTOPU3OHTA/IbHbIX U BpallaTesibHbIX KonebaHni CDYH,CI,aMeHTa

OTHOCWUTENbHO BEPTUKANIbHOM OCK, MPOXOASILLEN Yepes LeHTp TSHKeCTW BepxHel mautbl, ¢!,

onpepensemble no dopmynam (33) n (34);

fj}; - PacCCTodHME OT UEHTPa TAXECTU BerHer/’I NAnTbl 40 OCM Hambonee yAaleHHOro

NOALIMMHMKA MalUUHbI, M.
6.2.2 KoadhduumMeHTbl XKECTKOCTU KOHCTPYKuMM dyHaaMeHTa C  Yy4yeToM YMApyroctu

OCHOBaHUs &y, KH/M, Sy, KH:M, CnesyeT BbIUUCASTb MO opMyaM:

5, = !
UK+ PR+ (1 SYY (25)
Sy = ! -
W) +shy - (26)

B dopmynax (25) n (26):

k- BbICOTa hyHAAMeHTa, M;

Kx, Kq.r, Kq:u' KOBCbeVILWIGHTbI XXECTKOCTN OCHOBaHMUA COOTBETCTBEHHO NpU ynpyrom

paBHOMepHOM &, U HepaBHOMEPHOM Kw cABUre W HepaBHOMEPHOM CXaTuu K:p ,
onpepenseMble B COOTBETCTBUM C TpeboBaHusMu 6.1.4 nnn 6.6.3;

]
Sx - CyMMa KOBCb(bVILWIGHTOB XXECTKOCTM BCEX NOonepeyHbIX paM CbYH,CI,aMeHTa B

rOPM30HTa/IbHOM HamnpasfeHUN, MepneHAnKYNSapHOM OCM Bana MawwuHbl, kKH/M (AN - uducno
nonepeyHbIX pam), onpegensiemas rno dopmyne

S!.

L
1]
I =

; (27)

] .
Sy - cyMMa k03dULMEHTOB XECTKOCTVM BCEX MOMepeyHbiX paM Npu MOBOpOTe BepXHeil

NINTbl B TOPU3OHTAsNIbHOM MIOCKOCTU OTHOCUTENIbHO €€ LeHTpa TsaXecTn, kH-M, onpeaensiemas
no opmyne

50 = ES- :
v g (28)

roe ;- paccTosiHME OT MJIOCKOCTU i-i MOmnmepeyHol paMbl A0 LIEHTPA TSAXECTUM BEPXHEN MSNTbI,
M.

Ko3bPpULMEHT XeCTKOCTU OHO3TaXHbIX MOMEPeYHbIX paM C XECTKUMMU y3namu =i, kH/M,
cnenyeT onpeaensitb no dopmyne




g - 125, ff‘!,!' (1+6k)
}%3(2+3k!-) ' (29)

roe £5- Moaynb ynpyroctu maTepmana pam BepxHero cTpoenus, kMa;

_ "L*‘ifi,z'
YLy (30)
fpi, {1;- MOMEHTbI MHEpLUMM MOMEepeuHbIX CeYeHWI COOTBETCTBEHHO CTOMKW W pUrens
pambl, M%;

B, i - COOTBETCTBEHHO pacyeTHasi BbICOTa CTOWKW M pacuyeTHblil NponeT purens i -u
MONepeYyHOon pambl, M.

MpuMeyaHne - [lonyckaeTcs MPWHUMaTb pacYeTHYK BbICOTY CTOWKM  #; paBHOVA

PacCTOSIHUIO OT BEPXHEW rpaHW HWXHEN NAnTbl A0 ocu purens (Npoxoasllen 4vepes LeHTp
TAXKECTM MJIOWAAN ero CeYeHUs1), a pacyeTHbl NponeT purens paBHbiM 0,9 pacCcTosHUSA Mexay
OCSIMU KOJIOHH.

(OnevaTtka)

6.2.3 OTHOCUTENbHOE JeMndupoBaHMe cucTeMbl GyHAAMEHT - OcHoBaHuWe £, u

£ cneslyet onpesfensTb No popMynam:

: 1 By
£, =5 ‘Ex_+‘§q:|_+ ol
K, £, 25| (31)
. 1 y
Ey =Syl &+ o7
Ky 28y (32)

roe Ex, Eq;u, Eq,r- OTHOCUTENIbHOE D,eMI'ICbVIpOBaHVIe Ansa ropusoHTalibHbIX EXM BpallaTeENbHbIX

Eon £y konebanuit pyHaaMeHTa Ha rpyHTe, onpeaesnsieMoe B COOTBETCTBMM C TpeGoBaHMSMU

6.1.6 unn 6.6.4;
T - KO3I(DUUMEHT NOMMOWEHNS 3SHeprum npu  KonebaHusax, NpuUHUMaeMbin Ans

Kene3obeToHHbIX KOHCTPYKUmMin paBHbiM 0,06, Ansa CTanbHbIX KOHCTpYKuUui - 0,02.

6.2.4 YrnoBble 4acToTbl konebaHuii dyHaaMeHTa iy U }‘w, c !, cnepyer onpegensitb no
dopmynam:

5
AT (33)
Moo= S_”’
v ==

By (34)

B dopmynax (33), (34):

1 - Macca CMCTEMbI, BKJlOYaloLlas Maccy BCEW MallMHbl, BEPXHEW MAUTbI, NMPOAOJbHbIX




6anok M nonepevyHbIX puresien pam, NpUMbIKalLWMX K BepxHer naute, n 30% Maccbl BCcex
KOJIOHH (pyHAAMeHTa, T;

&W- MOMEHT WMHepuMM MacChbl # OTHOCUTESIbHO BepTMKaﬂbHOﬁ ocu, npoxouﬂmeﬁ yepes

LEHTP TSXECTM BepxHeW nanTbl (FOPU3OHTasIbHOW pambl), ™™ ; BEJINYNHY '91,; Aonyckaercs
onpepenatb no dopmyne

8, = 0,11 (35)

roe - AnvHa BEepXHEN NuTbl, M.
MaccuBHbIe n cTeH4YaTble (pyHAaMEHTbI

6.2.5 AMNAUTYAbl FOPU3OHTANIbHO-BpalLaTe/bHbIX KONebaHnii BEPXHEN FpaHM MACCUBHbIX
N cTeH4YaTbiX PYHAAMEHTOB OTHOCUTENIbHO FOPU3OHTANbHOW OCU Zh g, M, CNeayeT onpeaensaTb
no ¢opmyne

2 2 3 2
_ 7, \/wl sard win) vl
I:Ihq:l —_—

ENqf vaewin?as (36)
rge
_ Ay
! +5533; (37)
_ Gl
[l _SE +ISES4’ (38)
340€eCb
" 2

0}

Sl=(1+ﬁj'[f] +|'3(1+K:'_[}k_x] ; (39)
hg E
_ p =Q

Sg - (1+|'3:|}\-_x§+|8(1+ K:I, (40)

2

33=1+K[1—[i]
Moy ; (41)
S =1+x; (42)

4 2 2 2 1
|« A N A M

Ql }“_x] T [F‘\_x] [E] 1+[?’-_x] I [ (43)

2 2 k
Y My & ) M E
o —— % B N I R
: (+I8:I [}"x] +}"x X [}"x] [ +}"x x]}; (44)




hem
g

g =
o (45)
M
" (46)
Fh}ﬂz I
hy }\q;. - yrnoBble 4acTtoTbl KkonebaHui QyHAaMeHTa, C -1 , COOTBETCTBEHHO

rOpU30HTasNIbHbIX W BpallaTeflbHbIX OTHOCUTENbHO TOPU30HTAasIbHOW OCK, MpOXoAsAllen 4epe3
LEHTp TS)XKEecTM noaowsbl  dyHAAMEHTa  NeprneHaAMKYISapHO  MJIOCKOCTU  KonebaHui,
onpeaensiemMbie nNo dopMynam:

= K.I
I (47)
P = s
“ Ao (48)
Ko =Ky —mahy; (49)

KEon K:p' KO3(pDMUNEHTbI XXECTKOCTM OCHOBaHuUs, KH/M n kH-M, onpegenseMble CornacHo
yKasaHuam 6.1.4 nnum 6.6.3;

60 - MOMEHT MHepLMM MacChl BCeil yCTaHOBKM OTHOCWTENbHO OCK, MPOXOASLIEN uyepes

LEHTP TSXKECTU nogowWwBbl (yHAAMeHTa MNeprneHAMKYIsPHO MAOCKOCTU KonebaHuil, T-M 2 ,
onpepensaertcs no opmyne

= 2
B0 = Og + w3 ; (50)
'5'q;.- MOMEHT MHEepUMM MacCbl BCEM yCTaHOBKKM (PyHAaMeHTa C 3acCbliNKOW FpyHTa Ha ero

obpesax n BbICTynax M MalWHbI) OTHOCUTENBbHO OCK, NPOXOASLEN Yepe3 OOLNNA LUEeHTP TSXECTH
neprneHaAUKYNsipHO NAOCKOCTM KonebaHun, T-M 4.

#1 - Macca Bcen yctaHoBKM (dpyHAaMeHTa C 3aCbiNKOW FPpyHTa Ha ero obpesax m BbICTynax
N MalWHbl), T;

By - pacyeTHas ropusoHTanbHas COCTaB/A0LWAS BO3MYLIAWMX CUA  MalluHbl, KH,
onpepenseMasi No COOTBETCTBYIOWMM pa3genaM C YY4eToM ykasaHunm 5.2.21;

A - pacueTHoe 3HauyeHMe BO3MYLLAMOLIEr0 MOMEHTa, KH:M, paBHOr0O CyMMe MOMEHTOB OT
rOpU30HTasIbHbIX COCTABASAKLWMX BO3MYLLAKOLWMUX CUIT MPU NPUBEAEHUN UX K OCKU, NMPOXoAsaLLei
yepes LIEHTP TSXECTU YCTAHOBKW MepneHAMKYNSpHO MIOCKOCTM KofiebaHuii, 1 BO3MyLLAOLWEMY
MOMEHTY MallUWHbI;

#, %5- paccTosiHMa OT 06LLero LeHTpa TSXECTW YCTaHOBKM COOTBETCTBEHHO /10 BEPXHEMN
rpaHu dyHaamMeHTa u 4o noaowsbl GyHA4AMEHTA, M.

6.2.6 [naBHble COBCTBEHHble 4YacToOTbl kKonebaHWi yCTaHOBKMU }‘1,2 , c -1 , cnepyet
onpenenaTb U3 COOTHOLLEHMUS

' (51)




roe

‘7 ﬂ+ﬁ}[l+[ (52)

6.2.7 AMNAUTYAbl TOPU3OHTaNbHbIX @ , M, W BpawaTenbHbiX Zg , paa, KonebaHwui
MacCMBHbIX W CTeH4YaTbix YHOAAMEHTOB cleAyeT onpeaensaTs no ¢opmyne (36), npuHMMas

A3 =54 =0 (npv onpepeneHnn @) u &) =85 =0, 4 =1 (Npu onpeaenerHun ).

6.2.8 AMNINTYAbl FOPU30OHTaNIbHO-BpaLaTesibHbiX KonebaHun BepxHen rpaHn dyHagameHTa
@h q, M, NPW AEACTBUM TONbKO MoMeHTa M (&, =0) cneayet onpeaensTs no dopmyne

_OMB U+ Oy PR = (o h) P DR AR ()T G )T
¥ Ky Q2 + 482 (win )20l . (53)

':I.l"!,

6.2.9 AMNANTYAbl BEPTUKANbHBIX KONebaHUn MacCUBHbBIX U CTEHUATbIX MYHAAMEHTOB @,

M, C Y4YeTOM BpalleHUss OTHOCUTENbHO FOPWU3OHTANbHOM OCK, MeprneHANKYNSIPHOW MJIOCKOCTU
konebaHuin, cnegyeT onpeaensaTb No gopmyne

a, =da, ta,, (54)
rpe
= Fv
ot J ~ 2.2 2 2. (55)
T | St (I W Tl I el VT O N R

@', - aMNAUTyAa BepTUKaNbHON cocTaBnsiolel BpallaTenbHbiX KonebaHuii dyHaameHTa

OTHOCUTENIbHO TOPWU3OHTA/IbHOW OCKM, NPOXOAsLIEl Yepe3 LEHTP TSXEeCTM YCTAaHOBKMU
nepneHaMKynapHO NMIOCKOCTU konebaHuii, onpeaenseMas npu AeACTBUM TOPU3OHTANbHbIX CUN

Fy 1 MoMeHTOB I, BK/IOUAs MOMEHTbI OT BEPTUKASbHbLIX M FOPU3OHTANIbHBIX CUJT, MO hopMyse

@'y = agly, (56)

a Npu OTCYTCTBUM ropu3oHTanbHbix cun (£, =0) no dopmyne

_MeB - @) T 4B (win)”
Lok Q +452 @i, )20l (57)

~

roe g - amnauTtyda (yron nosopoTa), pad, BpawaTenbHblX KonebaHun dyHoameHTa
OTHOCUTENIbHO FOPU30OHTAILHOM OCK, onpeaenseMasi No ykasaHusm 6.2.7;

F, - pacueTHas BepTMKanbHas COCTaBASIOWAS BO3MyLAWMUX CUA  MalWHbI, KH,
onpeaensieMasi No COOTBETCTBYHOLIUM pasfenaM C yYeTOM yKasaHui 5.2.21;

M- pacyeTHOe 3Ha4deHune BO3MyLlawoWwero MOMEHTa, BKA4Yawoulee MOMEHTbl OT
BEPTUKANbHbIX U FOPU30OHTaNIbHbIX CU, KH:M;

K, - koa(bdULMEHT XKecTKOCTU OCHOBaHWs, kH/M, onpeaensieMblii COrnacHoO yKasaHUsM
6.1.4 nnn 6.6.3;




Mz - yrnoBas 4acToTa COBCTBEHHbIX BepTMKanbHbIX KonebaHwuii dyHAaMeHTa, c ! ,
onpenensieMas rno dopmyne

he === (58)

£, - OTHOCMTEnbHOe AeMndupoBaHWE MNpW BEpPTUKaNbHbLIX KonebaHusx dyHAaMeHTa,
onpeaenseMoe cornacHo ykasanmam 6.1.5 nnmn 6.6.4;

"'?f - pacCtosaHune oT BepTMKaﬂbHOVI ocnm, I'IpOXO,CI,ﬂIJJ,GVI Yyepe3 UEHTP TAXECTU YCTAaHOBKU, A0
Kpas BerHeVI rpaHun CbYH,CI,aMeHTa B HanpaBneHU OEeNCTBUS CUN n MOMEHTOB, M.

6.2.10 AMNANUTYAbl FOPU3OHTaNIbHbLIX KOoAebaHWM MaCCMBHbIX U CTeH4YaTbiX PyHAAMEHTOB
npw BpaweHNUn OTHOCUTESIbHO BEPTUKAJIbHOM ocu!l Zhy, M, CNegyeT onpenensaTtb No dopmyne

l dopMynbl  UCMNONL3YKTCS MNpu  pacyeTe konebaHmin QyHOAAMEHTOB OMMO3UTHbIX

KOMMPECcCcopoB.

Choy = Cydmax (59)

roe {way - PacCcTOsiHMe OT BepTUKaNbHOM OCK, MPOXOAsiLLeli Yepes LEeHTP TSXECTU YCTaHOBKM,
[0 Hanbonee yganeHHoM ToOUKN pyHAAMEHTa, M;

&y - amnautyga (yron nosopoTa), paa, BpawaTenbHbiX KonebaHun dyHaameHTa

OTHOCUTENIbHO  BEPTUKANIbHOMW  OCKU, TMPOXOASLLENA Yepe3 LEHTP TAXECTU YCTaHOBKM,
onpepensemas no dopmyne

¥ = Mw
W
242 2 2
Kw\{[l—(mf}ij 15 +AE X" (60)
spece My - pacueTHoe 3HaueHue Bo3Mylallero MoMeHTa, KH'M, OTHOCUTENbHO

BEPTMKANbHO OCU, MPOXOASALLEN YEpPEe3 LEHTP TAXECTU YCTAHOBKH;

Kw- KO3 PUUNMEHT XKECTKOCTU OCHOBaHWSA MpWU yNpyroMm HepaBHOMepHOM casure, KH:-m,
onpenensemMblii B COOTBETCTBUU C TpeboBaHusamu 6.1.4 nnmn 6.6.3;

Eq,r - OTHOCUTENIbHOE D,eMI'I(bVIpOBaHVIe Ana  BpawaTesibHbIX konebaHwui CDYHD,aMeHTa

OTHOCUTENbHO BepTMKaﬂbHOﬁ OoCKn, onpegendeMoe B COOTBETCTBUU C Tpe6OBaHVIﬂMVI 6.1.6 unu
6.6.4,;

}'*q,r - yrnopad 4acTtoTa BpalaTesibHbIX konebaHui CDYHD,aMeHTa OTHOCUTENbHO

BEpPTUKANIbHOM OCM, MPOXOASILLEN Yepe3 LeHTp TsKecTu yctaHoBku, c~l, onpegensemas no
dopmyne

(61)




roe fhy - MOMEHT MHepuMM Macc Bceil ycTaHOBKW ((yHAAMeHTa C 3acbiNKOM FpyHTa Ha ero

06pe3ax M BbICTynax n MaLLIVIHbI) OTHOCUTENbHO BepTMKaﬂbHOVI ocu, I'IpOXOD,ﬂLLI,eVI Yyepe3 LUEHTP

TAXECTU YCTAHOBKKU, T-M 2 .

6.3 Pacuer konebaHmn ¢dpyHAaMEHTOB MalUMH C UMNYJIbCHbIMM |-|arpy3|<aMM1

1K MalwuHaM ¢ MMMybCHBIMU Harpy3KaMu OTHOCSITCS Ky3HeUHble MOSIOTbl, (hOPMOBOYHbIE
MalUWHbI IMTEAHOro NPOM3BOACTBA, NPECChl U Ap.

6.3.1 AMNNNTYQy BepTUKasbHbIX KonebaHuii ¢yHAaMeHTa Npu LEHTPanbHOW YCTaHOBKE
MalWHbl &, M, CleayeT onpeaenstb nNo gopmyne

_ (1+e),
“e T L67E hm (62)

roe £ - KO3(@UUMEHT BOCCTAHOBMEHWS CKOPOCTM yAapa, 3HayeHue KOToporo cneayer
NMPUHUMATBL MO YKAa3aHUSAM COOTBETCTBYIOLINX Pa3ienos;

J 2 - UMNYNbC BepTUKaNbHOM CuAbl, KH-C, onpesenseMblil Mo yka3aHUsIM COOTBETCTBYIOLLMX
pasfenos;

m, My-TO Xe, uTo B (hopMynax nogpasaena 6.2.

6.3.2 AMNIUTyay BepTuMKanbHbIX KonebaHui dyHaamMeHTa C  y4YeTOM BpalleHus
OTHOCUTESIbHO T[OPWU30HTa/IbHOM OCKW, NeprneHAUKYNSpPHOM MJIOCKOCTM Konebanun, &, , M,
cnepyet onpenenaTtb No gopmyne

iy =da, ta,, (63)

B KOTOPOIi @, onpenensieTca no gopmyne (62), a @' - no dopMmyne
@'y “agly, (64)

roe *'?_f' - paccrtoaHne oT BepTMKaﬂbHOVI ocu dJYHD,aMeHTa A0 Kpasd BerHeVI rpaHn B
HanpaBneHn nencrTems nmMmnynbcCa, M;

dgp - amnautyda (yron noBopoTa), paa, BpawaTtenbHbiX KonebaHuh dyHaameHTa

OTHOCUTESIbHO FOPU30OHTAIbHOM OCKU, NEepPNeHANKYASPHON MAOCKOCTM KonebaHuii, onpegensiemas
no ¢opmyne

(1+8)J,
a =
L
(1+ 1675070 / (65)
34€eCb Jq;u - uMnynbC MOMEHTA CWUJZ1 OTHOCUTENIbHO FOPMBOHTaﬂbHOVI oCH CbYH,CI,aMeHTa,

neprneHAMKYNspHoOM  nnaockoctu  konebaHun, kH:-c-M, onpegensieMbin MO  yKasaHWUsM
COOTBETCTBYIOLWNX PA3aenoB;

'5'q:.|:| , }\q;.- TO Xe, 4To B 6.2.5.




6.3.3 AMNAUTYAbl TOPU3OHTaASIbHOM COCTaBASIOWEN TOPU30OHTa/IbHO-BpallaTesbHbIX
konebaHuin pyHpameHTa “%hgp, M, U BpawaTenbHblX Zhy, M, COOTBETCTBEHHO, OTHOCUTENIbHO
rOpM3oHTaNbHOM W BEPTUKANIbHOW OCEN, NPOXOASWMUX Yepe3 LEHTP THAXECTU YCTaHOBKM

neprneHaAMKYNSPHO NAOCKOCTM KonebaHun, cnegyeTt onpeaenstb No gopmyniam

Cheg = dpht; (66)

w = Py, (67)

rae % - pacctosiHMe OT MOAOLWBbI 40 BEpXHeW rpaHn dyHaaMeHTa, M;

&y - amnautyaa (yron noBopoTa), paA, BpalwaTtenbHblX kKonebaHwun dyHaameHTa
OTHOCUTENIbHO BEPTUKANbHOWM OCU, onpeaensieMas rno dopmyne

(1+8)Jy,
4 =
Yo+ 1LETE By (68)

Sy - WMMYNbC MOMEHTa OTHOCUTENbHO BEPTUKANbHOM OCM, MPOXOASIEl 4Yepes LeHTp
TAXECTU YCTAaHOBKMW, KH:C'M;

My, Oy, ey - TO Xe, uTo B 6.2.10.

6.4 Pacuer kone6baHuit dyHAAMEHTOB MalUMH Ha CJlyyallHble AMHaMU4YecKkue
Harpyskm
6.4.1 AMOANTYAbl FOPU3OHTaNIbHbIX KoniebaHUn BEPXHEN FpaHM MACCUBHbLIX M CTEH4YaTbIX

byHAaMeHTOB MawuH (HanpuMmep, MenbHUL) Phg , M, PaCCUMTbIBAEMbIX Ha ClydalHble
ONHAMUYECKUEe HarpysKku, creayet onpenensts no ¢gopMyne

gy = A8 [ Gy L)y I+ Gy Loy )
TN el (69)

roe Sg - CreKTpanbHas MAOTHOCTb C/ly4YalHOW HarpysKku, KH?-c, onpegensiemMas no gopmyne

{am'd]zmg [ [mzd :
8, - 1-
T 2g ; (70)
2
_| M %
b s_”:'l[l (71)
) (72)

roe ;EI:I - PACCTOAHME OT LUEHTPA TAXECTUN YCTAHOBKKM A0 OCK BpalleHUsA 6apa6aHa MEeNbHUUbI, M

#' - Macca 3arpy3ku 6apabaHa MenbHULbI, T;




@ - Yr/10Bas yacrtoTa BpaweHus 6apabaHa, cl;
o - avameTp b6apabaHa, M;

® - KO3(pDUNUMEHT, 3aBUCALLMIA OT TUNa MawwKHbl (MEbHMLbI) M MPUHMMAEMbIN:
ANs CTepXHeBbIX MenbHUy o =0,015;

AN oCTanbHbIX TMNOB MenbHuy, o =0,001;
g - yckopeHue ceobogHoro nageHusa, & = 9,81 M/c?.

O6o3HaueHus &, m2, A, %3, *,, M -Te xe, uTo B hopMynax 6.2.5, 6.2.6.

6.4.2 AMNANTYAbl TOPU30HTasNbHbIX KONebaHuni paMHbIX HyHAAMEHTOB MawWwuH (Hanpumep,

MenbHUU) @hy , M, pacCCYUTbIBAEMbIX HA Clly4yaWHble AMHAMUYEeCKWe Harpysku, cnepyet
onpepenatb no dopmyne

Ehay =y tayly, (73)
roe {» - paccTosiHMe OT LeHTpa TSKeCTU BepxHell vacTu dyHaaMeHTa A0 ocu Haubornee
yAANEHHOro MOALIMMHUKA MefbHULbI, M;

@y , @y - aMNAUMTyAbl COOTBETCTBEHHO rOPM30OHTaNbHbIX KonebaHWn BepxHeW uvacTtu

dyHOoaMeHTa, M, U BpallaTesibHbIX KosiebaHui OTHOCUTENbHO BEPTUMKAJIbHOM OCK, MpPOXOoAsien
yepes UeHTp TSAXEeCTU BepxHen yacTu pyHaaMeHTa, paa, onpeaensemble no gopMynam:

1 [mhedy

. .
SN oo, (74)

PR LA
Yosyl 2e, (75)

W

roe Sg - onpepensetcs no gopmyne (70);

£ - paccTosiHMe B MJIaHe OT LEHTpa TAXECTM BepxHeh 4acTm (pyHAaMeHTa A0 CepeauHbl
AnnHbl 6apabaHa, M.

O603HaueHUss <y, =y, Ay, My, E,, Ey-Te xe, uto u B hopMynax 6.2.1-6.2.4.

6.5 Pacuer kKosie6aHMA MACCUBHbIX M CTeH4YaTbiX (yHAAMEHTOB MaAlIMH Npu
KMHEeMaTU4YeCcKoM BO36yrkaeHum

6.5.1 AMNAMTYay  ropu3oHTasbHO-BpawaTesibHbiX  KosebaHuii  BEpXHEW  rpaHu
dyHAaMeHTa-npmMeMHmKa npwm KMHEMaTUYEeCKOM BO36Yy>XaeHNU oT OAHOro
dyHOaMeHTa-nCTOYHMKA cneayeT onpeaenaTtb no ¢gopmyne

o D Gy T BED )+ AEL (I M) [y + O Hg)By )
Qf +45d(win,) 0 , (78)

Php = s x




roe
2

al w
P, =8 (k) —4ES o SQ(KQ);

X

¥y =Sk )+ S(xg); (77)

2
2l w
©p = Sa(kg) —4EL o Salxa),

X

W =gk )t A0k ),

3HaueHua S1(Rg), Sa(kp), S3leg), S4(kg), ana &k =1; 2 BbluncnsoTcs nNo GopMynam
(39)-(42) npu 3HaYeHUsX

a1y L1820 95
TR N ag, (79)

PacueT cnegyeT BbINOMHATL ANA KaX/A0ro U3 3HaveHnin .
B dopmynax (76)-(79):

as,x - aMiinTtyada Tropmu3OoHTaJIbHbIX konebaHunin TOYeEK NOBEPXHOCTU TpPyHTa B MECTE

YCTaHOBKK (yHOaMeHTa-nMpMeMHUKa OT rOpU30HTanbHbIX KosebaHui dyHaamMeHTa UCTOYHUKA,
onpegensemas B COOTBETCTBUM C YKasaHusaMu 6.1.8;

il _ i

- sz @sa
5
- (80)
(1 (2 .
roe @i: , @i : - aMNANTYyAbl BepTMKasbHbIX KONnebaHWii MOBEPXHOCTW rpyHTa B TOuKax,

COOTBETCTBYIOLWMM KpaHWUM TOUKaM CTOPOHbl (dyHAAMeHTa-npueMHuKa ai':'nf OT BepTUKa/bHbIX
kone6aHnin pyHAAMEHTa UCTOYHMKA, onpeaenseMble B COOTBETCTBUN C YKa3aHuaMK 6.1.8;

ai':'nf - pa3Mep CTOpPOHbl MOAOWBbLI GyHAAMEHTA-NMPUEMHMKE, B HanpaBfieHUM KOTOPOM
paccMaTpUBAOTCS rOPU3OHTaNIbHble KonebaHus;

o - yraoBasi YactoTa konebaHunin pyHAaMeHTa-nCTOYHMKA.

O603HaueHus #y, ka, 8, £y, &9, Aq, - Te xe, uto B hopMynax 6.2.5.

6.5.2 AMNnTyay BepTMKasnbHbIX KonebaHun pyHaaMeHTa-NpueMHmMKa C y4eTOM BpalleHus
npn KMHEMaTUYEeCKOM BO36YyXXAEHMM OT O4HOro pyHAaMeHTa-uCToOYHWKA cneayeTt onpeaensaTtb no

dopmyne

ainn =.:;t§m +a§m, (81)
rae




o 1+ 48 @/, )
- i) P ARt (82)

2 2 2 2
e _ ﬁffczs’x (If'q:, +4Elw i A, ¥
’ By YnZ+ast@win)?al (83)

i)

1 2
) +af)

Eos = T ; (84)

sgeck Az, {5 - 0603HaueHus Te xe, uTo B 6.2.9.
Mpu pacdete konebaHun dyHOaAMEHTa-NPUEMHMKA OT KUHEMATUYeCcKoro BO3b6yxaeHus
ien kin
HECKONbKMX (PYHAAMEHTOB-UCTOYHUKOB CreayeT CyMMWpoBaTb 3HayeHus @hg (MAn o, ),

BblUNCNSAEMbIE COOTBETCTBEHHO no dopmynam (76) wnm (81l) 4nsg Kaxporo MCTOYHMKA
konebaHui.

6.6 Oco6eHHOCTM pacueTa cBalHbIX (hyHAAMEHTOB
6.6.1 PacueT cBaliHbIX (pyHAAMEHTOB MalMH C ANHAMUYECKMMW Harpy3kaMmm no Hecyliemn
CcnocobHOCTM TpyHTOB OCHOBaHWS CBaill cregyeT MpPOM3BOAUTb Ha AENCTBME pacyHeTHbIX
CTaTUYECKMX Harpy3oKk B COOTBETCTBUM Cc TpeboBaHmamn CI1 24.13330.

Mpu 3TOM pacyeTHble CONPOTUB/IEHUS FTPYHTOB OCHOBaHMS Ha GOKOBOW MOBEPXHOCTM CBam
M noA UX HMXKXHMUM KOHLOM AO/KHbl 6blTb AOMOMHUTENIBHO YMHOXEHbl Ha KO3(dUUMEHTHI

ycnoBuin paboTbl rpyHTa OCHOBAHUA COOTBETCTBEHHO Yep, f U Yen R, MpUBEAEHHbIE B Tabnuue 6,
@ CyMMa pacyeTHbIX COMPOTUB/IEHWI TPYHTOBOrO OCHOBaHUS ANs BUCAYMX CBalh - Ha
KoadduuneHt ycnoeunm paboTbl F:1 , 3HAYEHUS KOTOPOro npueBedeHbl B Tabnuue 2. Ans

cBan-cToeK Ko3PUUUEHT F.nNPUHMMAETCH paBHbIM 1.

Tabnuua 6

FPYHTHI KoaddunumneHTbl ycrnosui paboTbl rpyHTOB

OCHOBaHMS
Ha 6okoBo no4 HUXXHUM KOHLIOM
NOBEPXHOCTM CBau cBan Yo R
Yepf

a) [Meckn pbixable 060N KPYMHOCTU W 0,6 (0,75) -
BNIAXKHOCTW; Menkue " nblnesaTble
BOZAOHAChILLEHHbIE nobon MNOTHOCTK;
rAVHUCTbIE rPYHTHI C nokasaresnem

Tekyuectv {1 70,6

6) lMecku nbineBaTble, MENIKUE U CPpeaHen 0,75 (0,85) 0,75 (0,85)
KPYMHOCTWM  CpeAHerl  MJOoTHOCTM  ntobon
B/I@XXHOCTW, KPOME YyKasaHHbiXx B no3."a";
FMUHUCTbIE FPYHTbI c nokasaTesiem

Tekyuyectv 0,25% {1 20,6




Opyrue Buabl rpyHTOB 1(1) 1(1)

MpuMmeyaHnsa

1 B ckobkax ykasaHbl 3Ha4yeHuss Ko3IhPUUMEHTOB ANs CBaHbIX (YHOAAMEHTOB C
MPOMEXYTOYHOW MOAYLIKON.

2 TlMpn npuMeHeHMM CBall B MNpPOCaAOYHbIX FpPyHTax 3HauyeHus Ko3dhduuneHToB

Yep, f VN Yep R NPUHUMAIOTCA KakK AN [IMHUCTbIX FPYHTOB C MOKasaTeneMm TEeKy4yecTH,
paBHbIM 3HAYEHMIO, MNPW KOTOPOM B COOTBETCTBMM C YykKaszaHuamm CIT 24.13330
onpeaensatTcsa pacyeTHble COMPOTUMBNEHUS FPYHTa MNOA4 HMXXHWUM TOPLOM M Ha 60KOBOM
NOBEPXHOCTM CBaMW.

B cnyyae onpegeneHus Hecylen cnocobHOCTM CBan Mo pesysibTaTaM NOJIEBbIX UCMbITAaHUN
BMECTO KO3(PPUUMEHTOB Yep f U Yep B BBOAUTCA KO3 ULMEHT YyC/oBMIA paboTbl FPYHTOB

OCHOBaHWA Yen , OMpeAensAeMbll Kak OTHOLUEHME Hecyllen CrnocobHOCTU cBau, onpenesieHHoMn

pacyeTHbIM CNoCco6OM C yYeTOM KOIPPUUMNEHTOB Fep f U Tep R, K TON Ke HECYLLEN CNOCOOHOCTH
6e3 yuyeta 3Tnx K03pPUUMNEHTOB.

(OneuvaTka)

B cnydyae onupaHma cBal Ha rpyHTbl, YKasaHHble B no3. "a" Tabnuubl 6, Hecywyto
CnocobHOCTb CBal cneayet onpenensatb MO pe3ynbTaTaM MoJIEBbIX MCMAbITAHWIA AJNTENBHO
OENCTBYIOWMMM  OUHAMUYECKUMM  Harpyskamu. T[pu  OTCYTCTBMM TaKMX AaHHbIX MpuU
cooTBeTCTBYHOWEM O60OCHOBaHWMM [AOMYyCKAETCS onpeaensTb Hecywyl crnocobHOCTb cBalk no
pe3ynbTaTaM MOJIEBbIX UCMbITAHUIA B COOTBETCTBMU C TpeboBaHmamn CI1 24.13330 c BBeAEHUEM

BMeCTO KO3 MUUNEHTOB Yep, f U Yep R KOIDDUUMEHTA Tep —0,25.

6.6.2 Mpwun ycTpoicTBe cBaMHbIX YHAAMEHTOB 34aHUA WU COOPYXXEHUWN, PaCMONOXEHHbIX
B6NM3M GdyHAAMEHTOB MalWWH C AWHAMUYECKMMM HarpyskaMmu, Hecyllass CnocobHOCTb cBal
onpepenseTrca B cooTBeTcTBMM C TpeboBaHusamu CM 24.13330 C y4yeToM [OMOSHUTENBHOrO

KO3 duLmMeHTa ycnoBuih paboTbl rPyHTOB OCHOBaHUA Tep (MM Yep f M Fep R ), 3HaAYEHUS

KOTOpbIX OMNpeaensaTca B COOTBETCTBUM C 6.6.1. Pa3Mepbl 30HbI, ANA KOTOPOW YUUTbIBAaeTCH
YKa3aHHbI KO3 dULMEHT, clnegyeT NpUHMMaTh B COOTBETCTBUU C YKasaHuUsAMKU 5.2.23.

6.6.3 PacueT konebaHuii cBaliHbIX (PyHAAMEHTOB MallMH cneayeT Npou3BoAUTb MO TEM Xe
¢dopmynam, uto 1 aAna pyHAaMEeHTOB Ha €CTECTBEHHOM OCHOBAHWW, HO MpW BBEAEHUN BMECTO

3Ha4YeHMn MaccCbl, MOMEHTOB MHEPLMWN MAcCbl M XECTKOCTEN ¢, 5'.;;., Iﬁlq;.lil, Eu.r, K, K, K ,
Kw COOTBETCTBYHOLIMNX UM MNPUBEAEHHbIX 3HAYEHUN #pad , Eq:n,red ’ Eq:ul:l,red / &w,red ' Kz,red p
Kx,red , K:p,red ' Ku.r,rgd , onpeaensembix no dopmynam (85)-(100).
0ns BepTuKanbHbIX KonebaHni cBanHbiX GyHOAMEHTOB
N N

*
Plp pad = W T o Zmi,p + Zmi,l:l . (85)
i=l i=l !




*

i
¥ B, red

zred *
1+ Kz,recifﬂ
g (86)
beip
rae
w = Bth(Bl) + o
Ford T G e G @)
E = Cp’mu L= i
E-Eﬂﬂp ’ EEJ ’
k.!’- kgt
Zcp,k*‘?k Zcp,.i:"’?.i:
. M i
pm .':1 ! z CD.'!

B dopmynax (85)-(87):

. - obwasa Macca pocTBepKa C YCTaHOBJIEHHOM Ha HEM MaLUWHON, T;
¥ p- Macca 4actu i-1 cBau, 3arnyb/eHHoON B rPyHT, T;

M- Macca 4yacTu i-W CBau Bbllle MOBEPXHOCTU FPYHTa, T;
M - uncno ceait;

Ey - mogynb ynpyroctv Matepuana csaii, kla;

{- rnybuHa norpy>xeHus cBau B rpyHT, M;

-EI:I - pacctosaHne OT noAaowBbl POCTBEPKA A0 NOBEPXHOCTU TIpPyHTaA, M, A4 HU3KOro

poctBepka i =0;

ﬂp - naowagn nonepeyHoro ce4eHms ceau, Mz;

1 - NEPUMETP MOMEPEYHOro CEYEHUNS CBaU, M;

+
', - KO3 PUUMEHT ynpyroro paBHOMEPHOIO CXaTWUs FPyHTa Ha YPOBHE HWXXHUX KOHLOB

cBaii, KH/M7, onpegensiembin no dopmyne (5), B KOTOpon njowaab nogowsbl PyHAAMEHTA
AnpuHnmaeTtcsa paBHOM naowaan Hanbonblero NonepeYyHoro CeYeHms HUXXHEero KoHua ceau, a

3HayeHue kKoadbdumuneHTa 51 pns 3a6MBHbLIX CBait yABanBaeTcs;

* o o
k- Ko3pduUMEeHT, nNpuHMMAEMbI paBHbIM 478 CcBal: 2 - 4N CrJIOWHbIX
xenesobeToHHbIX; 2,5 - ang nonbix xene3obeToHHbIX; 3,5 - ANna AepeBSHHbIX;

©pk - YOENbHOE yrpyroe COnpoTuBiEHWE rpyHTa Ha GOKOBOM MOBEPXHOCTM CBau B &£ -M
cnoe, npMHuMaemoe no tabnmuam 7 un 8;

- KO3 PUUMEHT, NpMHMMaeMblii paBHbiM 10000 KH/M3;




k£ n Kk - HoMep €nos rpyHTa, OTCUMTbIBAEMbll OT MOBEPXHOCTU TPyHTa A0 FNy6WHBbI,

paBHOWN COOTBETCTBEHHO (MU "= 0201+ 4th (10484 ;

I - TonwmHa ik -ro cnos rpyHTa;

th - TaHreHc rmunepb6onunyecknin.

MNpuMedaHue - Mpu yMEHbLIEHUN PACCTOSAHMA MeXAy CBasiMu OT 54 A0 24 3HauyeHue

Kz,:"ed cnegyetr yMeHblwaTtb B ABa pa3a (,CU'IH NMPOMEXYTOYHbIX paCCTOﬂHVIﬁ onpeaenaTb

nHTepnonauuen).
Tabnuua 7
Nokaz3aTenb Tequec;FrM FMUAHNCTbIX TPYHTOB y,qeanoe conpoTMBAEeHne .:'P , KH/M3
I
0,75< {1 £1 1,5:104-0,5-104
0,5<{; £0,75 3-104-1,5-104
0,25< {; £0,5 4,5-104-3.104
0< 11 £0,25 6-104-4,5-104

MpunMeyaHns
1 [INs NpOMeXyTOoUHbIX 3HaueHnit {1 3HaueHue € p onpeaenseTca MHTEpPnonaumen.

2 [Ona npocafoyHbiX TPYHTOB 3HAYe€HUS YAENbHOrO YMNpPYroro ConpoTUB/EHMS
Cp CrefyeT onpeaensaTb Kak ANs FAMHUCTBIX FPYHTOB C MokasaTensMu Tekyuvectm {j,

COOTBETCTBYOLMM MNPUPOAHON BAAXHOCTU WMAN C y4YeTOM BO3MOXHOMO 3aMaduBaHus B
cooTBeTCTBMU C TpeboBaHusamm CI1 24.13330.

Tabnuua 8

Meckw YnenbHoe ynpyroe conpotueneHue ©p, kH/M3 , rpyHTos

Pa3/IN4YHON BNAXHOCTH

BOAOHACbIWEHHbIX B1aXXHbIX ManoB1a>HbIX

CpenHen KpynHoOCTU:




pbixX/ible
CpefiHel NNoTHOCTH

Menkune:

pbIX/ible
CpefiHel NNoTHOCTH

MbineBaTtbie:

pbIX/ble

CpefiHel NNOoTHOCTH

1,5-104

3-104

1-104

2:104

0,5-10%

1-104

2:104

4.104

1,5-10%

3-104

1-104

1,5-104

3-104

5.104

2,5:104

4-104

1,5-10%

2,5-10%

MNpuMeyaHue - YaenbHoe ynpyroe conpoTuMBeHUE AN NNOTHbIX NecyaHblX rPyHTOB
cneayeTt npuvHuMatb Ha 50% Bbille, 4YeM Haubonbluee M3 3HaYeHWH Cp, yKasaHHbIX B

Tabnuue 8 Ana AaHHOro BUAA rpyHTa.

[0ns ropnaoHTanbHbIX KonebaHnin cBanmHbiX GyHOAMEHTOB

N N

+
By pad = MWy +ﬁxzmi,p + Zmi,l:l .

i=l i=l !

g, = 0,256 ;
Na- B, I
Kx,red ==
p I

roe [ - MOMeHT MHepunnm nnowaam nonepeyvyHoro ceyeHma ceau, M4;

(88)

(89)

(90)

o - Ko3duumeHT ynpyron pgedopmaumm cuctembl "cBas-rpyHT", onpepensieMblii Mo

dopmyne

o= 2o,

(91)

3aecb ®; - kKoadhduumeHT aedopMauunm, onpenensemMblii B COOTBETCTBUM C yKaszaHuaMu CI1

24.13330 npn ‘¥, = 3.

[ns cBalA, WWAPHUPHO COMPSIXXEHHbIX C POCTBEPKOM,

P = dy + 2BylpE + g @) +

[ns cBalA, 3alleM/IEHHbIX B POCTBEPK,

E)’

(92)




p=dgt

B dopmynax (92), (93):

1 ey’ @
Bl - By 1+ 2 [Cn+ o 03

Cl:l +f|:|ll' T

Ay, By, Cf- koadduumenTbl, 3aBUCSLLIME OT NPUBEAEHHOW FY6UHbLI MOrpy>XeHWUs cBau
i =ain YC/TIOBMI ONMpPaHuMsl ee HMXXHEro KOoHua, onpeaensembie no Tabnuue 8a.

[ns ropnsoHTanbHO-BpawaTenbHbliX KonebaHnin cBanHbiX GyHAAMEHTOB

gvad ~ Pared ; (94)
* N a N 2
Bpred = Ogr T8z Emi,fﬂr?:,i +EP?3;',DJ’?:,:' ; (95)
_ 2
Oonred = Oorea +himy (99)
Ko red il 2
] -

B dopmynax (95)-(97):

I9!:1:1,:"‘ MOMEHT MHepUnn MacCcCbl poCTBEPKa U MallMHbl OTHOCUTE/IbHO I'OpM3OHTaJ'IbHOI7I ocu,

npoxoaslien yepes nx obwmn LeHTp TAXKECTU NepneHAMKYSPHO MJ0CKOCTM KonebaHui, T™M<;
f23- paccTosiHMe OT LieHTpa TSXKECTU Macchl #y 40 NOAOLLUBbLI POCTBEPKA, M;

Fhi - pacCTosiHME OT OCU i-W CBauv A0 FOPU3OHTANbHOM OCKU, MPOXOAsLLEN 4vepe3 LEeHTp
TSXKECTM NoAowWwBbl PyHAAMEHTa NepneHAnKYSPHO MIOCKOCTU KonebaHu.

Onsa BpalwaTenbHbIX KonebaHui cBanHoOro CDYH,CI,aMeHTa OTHOCUTENbHO BepTMKaﬂbHOVI OoCH

Plyred =~ Mxred | (98)
w N 2 N 2
&w,?‘ﬂl'i = E"-U,r + ﬁxgm!',p rp,z' + Emi’n'ﬂk’,i ; (99)
e _ Kx,red grj
yred N = ¥, (100)

B dopmynax (99), (100):

"L’:'w,:l‘ - MOMEHT UHEpPpUMN MacCCbl poCTBEPKaA M MallUHbl OTHOCUTEJIbHO BepTMKaﬂbHOVI ocnm,

NPOXOASLLEl Yepes LieHTp TSKECTU pocTBepKa, T-M < ;

Fui - pacCTosiHWe OT OCKU i - cBau A0 BEPTUKANIbHOM OCU, MPOXOAsLIEN 4Yepe3 LEHTp

TSXKECTU POCTBEpKa, M.

Tabnuua 8a




lNMpuBeneHHa

Mpu onupaHUK cBan Ha

Mpu onupaHUK cBau Ha

Mpn 3apenke ceBaun B

a rnybuHa HeCKasbHbIW FPYHT ckany ckany
Norpy>XeHus

cBau
/

Ay 5y Ch 4 5y Ch Ay By Ch
0,5 72,004|192,02(576,24 (48,006 (96,037 (192,29| 0,042 | 0,125 | 0,500

6 3 1
0,6 50,007 (111,14 (278,06 |33,344|55,609|92,942| 0,072 | 0,180 | 0,600
9 9

0,7 36,745|70,023 15%,27 24,507 (35,059 (50,387| 0,114 | 0,244 | 0,699
0,8 28,140|46,943 (88,279 18,775|23,533|29,763| 0,170 | 0,319 | 0,798
0,9 22,244|33,008|55,307(14,851|16,582 (18,814 | 0,241 | 0,402 | 0,896
1,0 18,030|24,106|36,486|12,049|12,149|12,582| 0,329 | 0,494 | 0,992
1,1 14,916 18,160 25,123| 9,983 | 9,196 | 8,836 | 0,434 | 0,593 | 1,086
1,2 12,552|14,041|17,944| 8,418 | 7,159 | 6,485 | 0,556 | 0,698 | 1,176
1,3 10,717|11,103|13,235| 7,208 | 5,713 | 4,957 | 0,695 | 0,807 | 1,262
1,4 9,266 | 8,954 |10,050| 6,257 | 4,664 | 3,937 | 0,849 | 0,918 | 1,342
1,5 8,101 | 7,349 | 7,838 | 5,498 | 3,889 | 3,240 | 1,014 | 1,028 | 1,415
1,6 7,154 | 6,129 | 6,268 | 4,887 | 3,308 | 2,758 | 1,186 | 1,134 | 1,480
1,7 6,375 | 5,189 | 5,133 | 4,391 | 2,868 | 2,419 | 1,361 | 1,232 | 1,535
1,8 5,730 | 4,456 | 4,299 | 3,985 | 2,533 | 2,181 | 1,532 | 1,321 | 1,581
1,9 5,190 | 3,878 | 3,679 | 3,653 | 2,277 | 2,012 | 1,693 | 1,397 | 1,617
2,0 4,737 | 3,418 | 3,213 | 3,381 | 2,081 | 1,894 | 1,841 | 1,460 | 1,644
2,2 4,032 | 2,756 | 2,591 | 2,977 | 1,819 | 1,758 | 2,080 | 1,545 | 1,675
2,4 3,526 | 2,327 | 2,227 | 2,713 | 1,673 | 1,701 | 2,240 | 1,586 | 1,685
2,6 3,163 | 2,048 | 2,013 | 2,548 | 1,600 | 2,687 | 2,330 | 1,596 | 1,687
2,8 2905|1869 (1889 (2453|1572 | 1,693 | 2,371 | 1,593 | 1,687
3,0 2,727 | 1,758 | 1,818 | 2,406 | 1,568 | 1,707 | 2,385 | 1,586 | 1,691
3,5 2,502 | 1,641 | 1,757 | 2,394 | 1,597 | 1,739 | 2,389 | 1,584 | 1,711
4,0 2,441 | 1,621 | 1,751 | 2,419 | 1,618 | 1,750 | 2,401 | 1,600 | 1,732

(Tabnuua 8a BkKOYeHa AONOAHUTENBHO. M3M. N 1).




(N3MeHeHHas pepakunsa, N3m. N 1).

6.6.4 OTHOCUTeNnbHOE geMndunpoBaHue ANns CBalHbIX QyHOAMEHTOB CleayeT onpeaenstb,
Kak npaBwio, No pesynbTaTaM MWCNbITaHWiA. [puM OTCYTCTBMM 3KCMepUMeHTasbHbIX AaHHbIX

OTHOCUTeNbHOE AeMndupoBaHMe £, Npu BepTUKasbHbIX KonebaHusiX CBaiHbIX (PyHAAMEHTOB
[ONyCKaeTcsa npuHMMaTb paBHbiM 0,2 ansg  ycraHoBuBwuxca konebaHunm w 0,5 ang

HeyCTaHOBMBLUMXCS KonebaHwit. 3Hauenus £, , £¢ , £y onpepensiotcs no dopmynam
(15)-(17).

6.7 Ocob6eHHOCTH pacueTta KonebaHumn c¢yHAaMEeHTOB MaLWH Ha
MHOroJIeTHEMEP3J1bIX FrPyHTaxX

6.7.1 Pacuer BepTMKasnbHbIX W TFOPU3OHTasIbHbIX KosiebaHM MaCCUMBHbLIX WU CTEeHYaTbIX
¢dyHOAMEHTOB W BepTUKaslbHbIX KonebaHnih paMHbIX (yHAAMEHTOB Ha €eCTeCTBEHHOM
OCHOBaHMK, a TakKXe BepTUKalbHbiXx KonebaHuin cBalHbiX QyHOAAMEHTOB A8 MalWH C
BpalaWMMNCA 4YacTaMKM, C KPUBOLMMHO-WATYHHbIMW MeXaHu3MaMu, APO6UNbHbIX U
MeNbHUYHbIX YCTaHOBOK, BO3BOAMMbIX Ha TBEPAOMEP3SbIX TFPyHTAX, MWCMNOJb3yeMbIX MO
npuHuMny I, nponssoanTb He cneayerT.

PacueT ropmsoHTanbHbIX KosebaHuii pamMHbiX MYHAAMEHTOB YKa3aHHbIX TUMOB MallWH B
3TUX YCNOBUSX CneayeT nponssBoanTb B COOTBETCTBUM C yYKasaHUAMKU noapasnenos 6.2 u 6.4.

6.7.2 PacuyeT BepTuKanbHbiX konebaHuni ¢pyHAaMeHTOB (B TOM 4McCne CBalHbIX) MalWWH C
WUMMYJIbCHBIMW Harpyskamu B TBEPAOMEP3/bIX FPYHTaAX, UCNOMb3yEeMbIX MO NpuMHUMNY I, a Takxe
¢dyHOAMEHTOB MalLMH BCEX TUMOB B MJIACTUYHOMEP3/IbIX FPYHTax cneayeT NMpou3BOAUTb Kak Ha
HeMep3/biX FPyHTax B COOTBETCTBMW C TpPebOBaHMSAMM, MU3NOXEHHbIMM B COOTBETCTBYHOLIMX
pasgenax Ans pasHbiX TUMNOB MalWH; NpU 3TOM KO3(@UUMEHTbI >XECTKOCTU OCHOBaAHWUM
dyHOaMeHTOB cneayeT onpeaensaTb NO AaHHbIM pe3ysibTaTOB NOSIEBbIX UCMbITAHWIA FPYHTOB.

6.7.3 Pacuyer aMnAuMTy4 rOpU3OHTasIbHbIX KosebaHui CBaMHbIX (PyHAAMEHTOB MaWMWH C
nepnoanYeckUMn nU CayyYyamHbIMN AUHAMUYECKUMN HArpy3Kamum, BO3BOAMMbIX HA TBEPAOMEP3biX
rPyHTaxX, MCNOsib3yeMbIX Mo NpuHumMny I, cneayer npomM3BoAMTb B COOTBETCTBUMU C yKa3aHUSAMU

noapasaenos 6.2 u 6.4. Mpu 3TOM KO3hdULUMEHTbI XKECTKOCTU KOHCTPYKLMN dyHAAMEHTa #y U

Sy cnefyeT onpefensTb No popMyam:

N 1
Srm 5 (101)
L
Sy =ES!""%!' : (102)
B dopmynax (101), (102):
S; - KOI(PDUUMEHT XEeCTKOCTM i - CBaM C IKeCTKOW 3a4enkoil B pOCTBEPK B

' 3
FOPW3OHTaNbHOM HanpasneHnun, kH/m, Sy = 12840, 117,
;- MOMEHT MHepLMM NNoLWaaN NoNepeyHoro ceyeHns i-i cean, M3;
I - pacueTHas anvHa cean, M, {3 =i + H +3d,;

H - BenuuuHa, usMeHsiowasca B npegenax 0% A 2 Hy, npuHumaemas ans Haubonee
He6naronpuATHOro Cly4Yas npu pacyeTe Ha konebaHus;

o v Hp - COOTBETCTBEHHO pacCTOSIHME OT HWXKHEW rpaHu nauTbl (ByHAaMeHTa A0
MOBEPXHOCTU TpyHTa, M, M TOJIUMHA CE30HHO OTTaMBalOLWEero cnosi, M, ornpeaensieMass B




CooTBeTCTBMM C YKazaHusammn CI 25.13330;

@ - AMaMeTp WM CTOpPOHa TMOMEepeyvyHoro CeYeHWsi CBaW B HanpaBfeHUW [eNCTBUS
AVNHAMUYECKOWN HarpysKku, M;

Fui- pacCTOsiHME OT LleHTpa TSXKEeCTU poCTBepKa A0 OCU i-i CBau, M.

6.7.4 Pacyetr konebaHuii (GyHOAAMEHTOB MallWH, BO3BOAWMbBIX HA MHOrOJIETHEMEP3/bIX
rPyYHTax, WUCMosb3yeMblix Mo NpuHuMny II, cneayeT BbINOMHSATH KaK Ha HEMep3/biX FpyHTax B
COOTBETCTBUU C TPEOOBAHUAMU, U3NIOXKEHHBLIMU B pasaenax Ans pasHbiX TUMNOB MalLWH.

7 OCO6eHHOCTM pacueTa U MNPOEKTUPOBaHUSA (PYHAAMEHTOB pPa3/INUHbIX BUAOB
MaLUuH

7.1 dyHAaMeHTbl MAalWlMH C BPallaloLWMMUNCA YaCcTAMMU

7.1.1 TpeboBaHMa HaCTOSAWEro pasgena pacrnpoCcTpaHAKTCS Ha MNpOoeKTUpoBaHue
dyHaoameHTOB TypboMalwmH (aHepreTndecknx, HedTe- U rasonepekadymsaroWmnx TypboarperaTtos
MouwHocTbto Ao 100 Tbic. kBT, TypbokoMmnpeccopoB, Typ6oBo3ayxoayBoK, TypboHacocoB),
3/1eKTPUYECKNX MaLUWH (anekTpoaBuratenen, MOTOp-reHepaTopoB n CUHXPOHHbIX
KOMMEeHCaTopoB), UeHTpudyr, ueHTpobeXXHblX HacoCOB, AbIMOCOCOB, BEHTUASTOPOB W TOMY
nogo6bHbIX MaLKWH.

MNpoekTupoBaHMe TypHboMallMH MoLLHOCTbO 6osiee 100 Thic. KBT crneayeT BbINOMHATL MO
YKa3aHuMaM cneumanbHbiX HOPMaTUBHbIX JOKYMEHTOB.

7.1.2 B coctaB uCXOAHbIX [AaHHbIX ANS MNPOEKTUPOBaHMSA (yHAAMEHTOB MallWH,
yKasaHHbIX B 7.1.1, KpoOMe MaTepuanos, NnepevyncrieHHblX B nogpasaene 5.1, A0XKHbI BXOAUTb:

JlaHHble O 3HAUYEHMSX HarpysoKk OT MOMEHTa KOPOTKOrO 3aMblKaHWS B 3JIEKTPUYECKMX
MallMHax WM OT TArM BaKyyMa B KOHAEHcaTopax MapoBbiX Typ6uH, KOOpAWMHATbl TOYEK WX
NPUIOXEHMS U pasMepbl MJOWAA0K MNepedayn 3TUX Harpysok; JaHHble 0 Harpyskax,
BO3HMKAKOLWMX NP TEN0BbIX AedOopMaLMsSX MALLWH;

CXeMbl pacnosioXeHUs U Harpy3kum OT BcCnoMmoratenbHoro obopyaoBaHua (Macnio- u
BO34yxooxnagutenen, MmacnsHolx 6akos, HacocoB, Tpybonposoaos u 4p.);

CXeMbl MJIOLaZIoOK, ONMpaLWMXCa Ha dyHAAMEHT, M [laHHble O HOPMATMBHbIX 3HAYEHUSAX
HarpysoK OT HUX;

[laHHble AN OrfpeAeneHnss MOHTaXHbIX HAarpy3oK, pasMepbl MOWAAOK nepeaadn 3TUx
Harpysok.

MNpuMedaHue - MNpu NpoeKTUpoBaHMN GyHAAMEHTOB TypboarperatoB MOLHOCTbIO 25 ThiC.
KBT n 6onee nokasatenu GpU3NKO-MeXaHUYECKUX CBOWCTB FPYHTOB AOJIKHbl OMNpeaensaTbCs Ha
OCHOBE HEeMNocpeACTBEHHbIX UCMbITaHUIA B MONEBbLIX WX NabopaToOpHbIX YCIOBUSX.

7.1.3 ®yHaaMeHTbl MaWnH C BpalLaloWMMUCS YacTaMK CriefyeT NpoeKTUpoBaTb PpaMHbIMU,
CTEeHYaTbIMW, MAaCCUBHbIMK UK 0BNeryeHHbIMN.

MNpu BblI6Ope KOHCTPYKTUBHOW CXxeMbl ¢yHAAMEHTA CleayeT pyKOBOACTBOBATbCA
TpeboBaHMsAMU, coaepxalmMmca B 5.2.10-5.2.13; npu 3ToM cneayeT cobnoaaTtb CUMMETPUIO
(byHOAaMeHTa OTHOCUTENBHO BEPTUKAIbHOWM MIOCKOCTU, NPOXOAsLLEN Yepe3 0Cb Basia MallWHbI.

CreHuaTble CbYHD,aMEHTbI cneayeTr npoeKktTupoBaTtb nNpenMyweCctBeHHO C nonepeYyYHbIMU
CT€HaMH, pacnoszioXdkeHHbIMM noa noAWMNHUKaMN MallUHbI.

7.1.4 LleHTpobexHble HacoCbl, arpervpyeMmble Ha 3aBOAe-MU3roToBMTEsIE MPM MOMOLUN
Xene3obeToHHbIX OMOPHbIX MAUT C 3NeKTpoABUraTensMm Wan ABUraTenssMu BHYTPEHHEero
cropaHma MowHocTbio a0 400 kBT, ponyckaercs ycTtaHaBnuBatb 6e3 dyHaaMeHTa Ha




noacTMnawowWwunin  cno nona. [ns arperatoB C ABuUraTesisMuM  MOLWHOCTbIO Ao 50 kBT
»KenesobeToHHble OMOpPHbIE MNUTblI yCTaHaBAMBAOTCA Ha noacTunawwmi cnonm nona 6e3
cneumanbHOro 3aKpenjeHuUsa Ha MOoASIMBKY M3 MecYaHO-LEMEHTHOro pacrtsopa TonwmHon 30-50
MM. [lns arperaToB C ABuratefnisMm MOLWHOCTbO cBbiwe 50 KBT KpenseHue xene3o06eTOHHOM
OMOpPHOM NAUTbl K MoACTUMAaWeMy C/I0K0 nosia AOKHO OCyWwecTBNATbCa dYyHAAMEHTHbIMU
6ontamu.

7.1.5 O®yHpameHTbl TypboarperatoB MOLWHOCTbO 25 Thic. KBT n 6onee, He umewowme
BMOpOM30MSLUMN, HE AOMNYCKAeTCsa onupaTtb Ha MecKW pbixsble N6ON KPpynHOCTM M BNAXHOCTH,
MefiKue M MnblieBaTbie BOAOHACbIWEHHbIE 1060 NIOTHOCTU, MMHUCTbIE FPYHTbLI C MOKasaTeneM

Tekyuectn {p 70,6, a Takxe Ha rpyHTbl C MoayfneM aedopMmauun MeHee 10 MMa u rpyHTbI,
noABepXXeHHble B BOAOHACHIWEHHOM COCTOSAHUM cyddo3nm.

7.1.6 Ha HMxXHMe nauTbl (MM pOCTBEPKM) paMHbIX (PyHAAMEHTOB MallMH, YKa3aHHbIX B
7.1.1, ponyckaeTcsa onupaTb CTOMKM MAOWAAOK O6CNyXmMBaHMA MaliMH W MNepeKkpbiTUS Haa
noasasioMm.

B cnydyae vycTpoictBa noa BCEM MalUMHHbIM ¢ 3anoM obuwen @yHAaMEHTHON MAUTHI
[ONyCKaeTcs HeMnocpeaCcTBEHHO Ha 3TOWM NAMTE BO3BOAUTb MYHAAMEHTbI MALLWH.

DNeMeHTbl BEpPXHero CTpoeHus CbYH,CI,aMeHTOB HE AONYCKaeTCA CBA3bliBATb C 3JIEMEHTAMU U
KOHCTPYKUUAMU 30aHUNA.

MNpuMeyaHue - B BMAE WCKIIOUYEHUS Ha BNEMEHTbl BEPXHEro CTPOeHUs (dYHAAMEHTOB
MalIMH AOMyCKaeTcs onupaTb BKIAAHblE Yy4YacTKU nepekpbiTus. B aToM cnydyae noa onopamwu
6anoK nepekpbiTUS Heo6xoAMMO NMpeaycMaTpuBaTbh M30JIMPYHOLLYIO MPOKNaAKy, HanpuMmep, u3
dToponnacta unn Apyrux nogobHbIX MaTepuanoB. Takue Npoknaakn cneayert npeaycMaTpmBaTh
TaKXe Moj ornopamMu MNepekpbITUA U MIOWaA0K 06CNYy)XMBAHUS, YCTAaHOBMIEHHbIX Ha CTOMKaXx,
OMepTbiX Ha HUXHUE NAUTbI (pOoCTBepKa) MyHAAMEHTOB MaLlUMWH.

7.1.7 HopMaTumBHble AMHaMM4YecKue Harpyskum (BepTuKasibHble Fn,v U ropu3oHTaNbHbIE

Fn,h ), KH, OT MaluH C BpallalWMUMUCA 4YacTaMK cregyeT NpUHMMaTh MO AaHHbIM 3aaHUA Ha
npoeKkTnpoBaHme, a Npun OTCyYyTCTBUN 3TUX AAHHbIX AONYCKaeTCcAa NpUHNMAaTb paBHbIMWU!

Foy = Fop =p2.G; (103)

roe - koadduumeHT NponopumoHanbHOCTM, YCTaHaBAMBaeMblli no Tabnuue 9;
& - YNCNO POTOpPOB;

;- BeC Kaaoro potopa MalluHbl, KH.

Tabnuua 9

MalluuHbI KoadhdurumneHT nponopLmnoHanbHOCTH

Typ6omalwuHbl 0,2

DneKTpuUYecKne MallnHbl C YacTOTOW BpaleHus #,,
06/MUH:




MeHee 500 0,1
oT 500 po 750 0,1-0,15
oT 750 no 1500 0,15-0,2
cebie 1500 0,2
Lentpudyrmn (4 - anameTp poTtopa, M) %, 2

1000
LeHTpobexHble Hacocsbl 0,15
[bIMOCOCbI U BEHTUNATOPBI 5, 2

" 1o00]) -
HO He MeHee 0,2

7.1.8 [OunHaMnyeckme Harpyskm OT MallMH, COOTBETCTBYKOWME MaKCMMasbHOMY
AVHAMMYECKOMY BO34ENCTBUIO MalLMHbl Ha YHAAMEHT, cneayeT NpuHMMaTb COCpeaoTOYEeHHbIMU
WM pacnpeaeneHHbIMU U MPUNOXEHHBIMU K 3/1IEMEHTaM, MNOAAEPXUBAKLWMM MOAWMUMHUKN (K
purensim, 6ankam, cteHaMm) Ha ypoBHe OCel 3aKNafHbIX AeTanen.

7.1.9 Onsa dyHaamMeHToB TypboMallMH pacyYeTHY0 AMHAMUYECKYH0 Harpy3ky B NpoAoO/ibHOM
rOpM30HTaNbHOM HanpasBneHun cneayeTt NpuHUMaTb MO AaHHbIM 3aJaHus Ha NPOEeKTUpoBaHue, a
npuv OTCYTCTBUM 3TUX AAHHbIX AONYCKAETCa NpuHUMaTh pasBHol 0,5 3HauyeHns TOM e Harpysku
B MNOMEpPeYHOM rOpU30HTaSIbHOM HamnpasfieHWW; ANS OCTajlbHbIX MaWWH C BpalaloWwnMmncs
4YacTAMM NMPOAOSIbHYIO HArpysKy cneayeTt NpMHMMaTb PaBHOW HYJIHO.

7.1.10 HopMaTUBHble Harpyskm Ha ¢yHAaMeHTbl TypboMallMH, COOTBETCTBYIOLLNE
MOMEHTY KOpOTKOro 3ambikaHusi Mpsc, KH'M, U TArM BakyyMa B KOHAEHCATOpe Mpu rUGKoM

NPUCOEAMHEHUU KOHAEHcaTopa +myac , KH, CneayeT npuHMMaTb MO  3aAaHWio  Ha
NpPOeKTUPOBaHNE MW ONpPeaensaTb No popmMmynam:

N
My, = 9,?5;,%5,:, (104)
Fry e = 100a (105)

B dopmynax (104), (105):

M - HOMMHaNbHaa MOLWWHOCTb 3N1EKTPMUYECKONM MallnHbI, KBT;
#, - yacToTa BpalWeHUs MalnHbl, 06/MUH;

k.. - Kko3DUUMEHT KpaTHOCTVM Bpallalollero MOMEHTa NpPU KOPOTKOM 3aMblKaHuu,

NPUHMMAEMbI MO 3afaHWI0 Ha MpPOEKTMpPOBaHWE, B C/lyyae OTCYTCTBMS B 3adaHue* Ha
NpPoeKTUpoBaHNe A0oMyCcKaeTcsa NpuUHMMaTh paBHbIM 10;

* TeKCT [OKyMeHTa COOTBETCTBYeT OpuruHany. - [puMevyaHue wusrotoButens 6asbl
OaHHbIX.

100 - ycunume T4ru Bakyyma Ha 1 M< ceyeHus Tpyb6onpoBoaa, KH/Mz;




& - nsiowaab nonepedyHoro cedeHud CoeANHUTENbHON rops1IoBMHbI KOHAEHCATOpa C

TYPBUHOM, M <.

7.1.11 Tpn onpepneneHnn pacyeTHbIX 3HAYEHU YCUIUA B 3eMeHTax QyHAaMeHTOB
MalnH C BpawawLWMUMNUCA YaCTIMN B Kaxaoe OTAe/IbHOe COoYeTaHne c/efAyeT BK/IHYaTb TOSIbKO
OAHY M3 HArpysoK, COOTBETCTBYHOLWMX ANHAMUYECKOMY BO3AENCTBUIO MaLUMHbI: BEPTUKAJIbHYIO
CUlY U MOMEHT B BEPTUKaJIbHOM MAOCKOCTU UMM TOPU3OHTANbHYI CUAY U COOTBETCTBYHOLLME €N
MOMEHTbI B FOPU30HTA/IbHOM M BEPTUKaSbHOW MIOCKOCTSX.

Harpyska OT TArM BakyyMa B KOHAEHCATOpe Y4YMUTbIBAETCS B COYETaHMSAX HarpysoK Kak
ANUTENbHaA cTaTMyecKas C KOaM®dULMEHTOM HAAEXKHOCTM Mo Harpyske ¥f = 1,2.

CoueTaHune, B KOTOpOE BXOAUT MOMEHT KOPOTKOIro 3aMblKaHUS M_g.: , ABNAETCA 0CobbIM.

7.1.12 HopMaTuBHYIO MOHTaXHYyl Harpy3kKy Ha BepxHeh naute dyHAaMeHTa cnegyet
NMPMHUMaTb NO 3aJaHMIO0 Ha NMPOeKTUpoBaHMe, HO He MeHee 10 KH/ME; ee crnefyeT YMHOXaTb Ha

KO3 ULMEHT HAAEXKHOCTM MO Harpy3ke 7§ = 1,2 n KO3hDULUMEHT AMHaMUYHocTn % =~ 1.

7.1.13 Pacuet konebaHun ¢dyHAAMEHTOB BCEX BUAOB MAWIMH C BpallaloWMMUCS YacTaMU
CBOAMTCA K OMpeaesieHuMio  MaKCMManbHOW  aMnauTyAbl TOPU3OHTaNbHbIX (NONepeYHbIX)
kKonebaHuin BepxHen nauTbl (418 paMHbIX GyHAAMEHTOB) WM BEPXHEN rpaHn yHAaMeHTa (a1
MACCUBHbIX W CTeH4YaTbiX (yHAAMEHTOB); pacyeT cneayeT MNpPoOM3BOAUTb B COOTBETCTBUMU C
yKasaHumaMmm nogpasgenos 6.1 m 6.2. PacyeTr amMnauTyn BepTUKasbHbIX KosebaHuin npu
OTCYTCTBMM TpeboBaHNN TEXHUYECKOro 3a4aHuns, Kak NpaBuiio, He NPoM3BOANTCH.

7.1.14 Mpwu pacyeTtax KonebaHW 3HAYEHUS pacCYETHbIX AMHAMUYECKMX HArpysok cneayer
onpeaensaTb Ha ocHoBaHuu 5.2.21 1 7.1.7.

7.1.15 [1na MacCUBHbIX U CTEHYaTbIX PYHAAMEHTOB MalUMH C BpallaloWMMUCA 4aCTAMM C
yacTtoToi BpaweHnsa 6onee 1000 06/MMH pacdeT KonebaHMn 4ONYCKaeTCs He MPOM3BOAUTD.

7.1.16 Pacuet konebaHuin ONOPHOW MANTbI arpernpyeMmoro ob6opynoBaHus NMPOM3BOANTCSA
KaK A/ MacCUMBHbIX yHAameHToB. lMpu 3TOM B Maccy ¢yHAaMeHTa creayeT BK/AOYaTb Maccy
obopynoBaHMS, OMOPHOW MAUTbI M MacCy MNOACTWUAKOLWEro Cnosl nosaa HernocpeacTBEHHO Mog
NAWTOM M B NpUMbIKatoWen 30He Ha pacctossHum 0,5 M OoT rpaHen NanThbl.

B cnyyae Heob6xoaAMMOCTU OrpaHuUYeHus pacnpocTpaHeHus konebaHunii oT obopyaoBaHus,
CMOHTMPOBAHHOIO Ha ene3obeToHHbIX ONOPHbLIX NAUTaX, B MNOACTUNAIOWEM C/loe nosa cneayer
yCTpamBaTb CKBO3HOM LUOB.

7.1.17 Mpn Hanuuum B 3a4aHMM Ha NPOEKTUpoBaHuMe dyHAAMEHTa TEXHOJOrMYyeckux
TpeboBaHuiA, oOrpaHuMuMBalOWMX MepemeweHns wn gedopmaumm dyHgameHTa W3 yCI0BUI
COXPaHEeHMs B3aMMHOr0 MNOJIOXKEHWUSA 3/1EMEHTOB MallMHbl U CBA3aHHOro C Hen obopynoBaHus
ans obecneyeHMss HOpManbHOM WX 3KCrlyaTauuu, TOJWMHA HUMXHEN nNAnTbl (yHAaMeHTa
onpeaenserca pacyeToMm no gedopmauusM B COOTBETCTBMW C YKasaHWUAMMU MNpunoxeHus B. B
3TOM C/lydae 3KCUEHTPUCUTET LeHTpa TaXKeCcTM nnowaau noaowsbl dyHAAMEHTa U JINHUK
OENCTBMS paBHOAENCTBYIOWEN CcTaTuyeckux Harpy3ok (cMm. 5.2.7) He HopMmupyeTcs npu
cnenyowmnx AOMOAHUTENbHbBIX YCOBUAX: BEMYMHbI KpaeBblX AABJIEHWA MpU BHELEHTPEHHOM
3arpyxeHum dyHaaMeHTa He MpeBOCXoAsT npaBon 4dactm dopmynbl (1) 6onee yem Ha 25%;
pacyeT KosiebaHMn BeAeTCs C y4eTOM 3KCLEeHTpUCUTETA.

7.2 dyHAaMEHTbl MAalWIUH C KPUMBOLUMIMHO-WATYHHbIMM MeXaHU3MaMM

7.2.1 TpeboBaHMa HaCTOSAWEro pasgena pacrnpoCcTpaHAKTCS Ha MNpPOeKTUpoBaHue
dbyHOaAMEHTOB MaLlUWH C KPMBOLUMMHO-LWATYHHbIMU MexaHu3Mamu, NMeLWwmnx
HeypaBHOBELUEHHble CW/bl U MOMEHTbl, B TOM 4uUCfe Au3enen, NOpPLIHEBbIX KOMMPECCOpOoB,
MOTOP-KOMMNPECCOpPOB, IECONUIbHbIX paM, ToKOMobunien n T.0.




7.2.2 B coctaB uCxoAHbIX [AaHHbIX ANS  MNPOEKTUPOBaHMSA (yHAAMEHTOB MallWH,
yKasaHHbIX B 7.2.1, KpOMe MaTepuanoB, NnepevyncneHHblxX B nogpasaene 5.1, A0XHbl BXOAUTb:

3Ha4YeHNs pPaBHOAENCTBYIOWMX HeypaBHOBELWIEHHbIX (BO3MyLWAOWMX) CUI U MOMEHTOB
nepBoM WU BTOPOW FApMOHWK OT BCEX 4YacCTeW, MecTa MNPUIOXKEHUS CUT U MJIOCKOCTU AENCTBUS
MOMEHTOB;

paccTosiHMe OT OCY ITaBHOrO Basla MallMHbl 0 BEPXHEN rpaHun pyHaaMeHTa.

7.2.3 ®yHaaMeHTbl MaWWH C KPMBOWMWMHO-WATYHHbIMW  MeXaHu3MamMu cneayet
MPOEKTMPOBaTb MACCMBHbLIMM WM CTEHYATbIMM, @ B OTAENbHbIX CAy4Yasax ANS MawuH C
BEPTMKANbHO pPacCMoOfIOXEHHbIMU KPUBOLLIMMHO-WATYHHbIMW MeXaHM3MaMW [OMNyCcKaeTcs Takxke
npegycMmaTpmBaTb YCTPOMCTBO PaMHbIX PyHAAMEHTOB.

7.2.4 KoMnpeccopbl, arpervpyeMble Ha 3aBoAe-U3rotoBuTene nNpu  MOMOLUM
Xene3obeToHHbIX OMOPHbIX MAUT C 3NeKTpoABUraTensMm Wan ABUraTensMu BHYTPEHHEro
cropaHmsa MowHocTbto o 400 kBTt, pgonyckaercsas ycrtaHasBnmeatb 6e3 ¢dyHAAMEHTOB Ha
noAacTMNatowWmni cnon nona. Pacyet konebaHuii n KpenseHue xene3obeToHHOW OMNOPHONM MAUTHI
K NOACTU/IAOWEMY C/IOK0 MoJsia AOJIXKHbI OCYLLECTBATLCA C yyeToMm TpeboBaHuii 7.1.4 n 7.1.16.

7.2.5 Ha dyHAaaMeHTbl MalMH A0MNycKaeTcs cBO60AHO onupaTb OTAE/NbHbIE MOWAAKN U
CTOMKM, a TaKXe BKIaAHble YYaCTKW MEpPEKPbITUA Mexay CMeXHbIMU dyHAaMeHTaMu, He
COEAVHEHHbIE C KOHCTPYKLUMAMU 30aHUN.

MNpuMeyaHue - OnNupaHue 3MEMEHTOB KOHCTPYKUMA 34aHUs Ha (yHAAMEHTbl MalUWH
[OMNYyCKAaeTCs B BUAE NUCK/TIOUYEHMS NMPU HANM4YMmn 060CHOBaHMS.

7.2.6 PacyeT NMpOYHOCTU 3/1IEMEHTOB KOHCTPYKUUN DyHAAMEHTOB CneayeTr nNpousBoauTb C
yyeToM TpeboBaHuii 5.2.20 u 5.2.21, npuuem B dopMmyne (2) cneayeT npuHUMaTb &y -

HOPMaTUBHYIO AMHAMUYECKYHD Harpy3Ky, COOTBETCTBYIOLLYIO Haubonbluei aMnanTyne nepsBoi
WNN BTOPON FApMOHWMKM BO3MYLLUAKOLWMX HArpy3oK MalluHbl, YCTaHaBMMBAeMOl B 3aAaHUM Ha
NpPoeKTUPOBaHMUE.

7.2.7 Tlpn onpepeneHnn amnamTtyn kKonebaHumi (yHOAMEHTOB rOpPM30OHTaIbHbIX MallWH
pacyeT [OoOMNycKaeTcs oOrpaHMuymMBaTb TOSIbKO BblYMCNEHWMEM aMnAuTyabl Konebanuii B
HanpaB/ieHMKN, NapasnfesibHOM CKOIbXXEHWUIO MOPLUHEN, N He YUYUTbIBaTb BAUSIHWE BEPTUKANbHOM
COCTaBASAOLEN BO3MYLLAOLWNX CU.

Mpw pacyeTe aMNAUTyA KonebaHuii dyHAaMeHTOB BepTUKasbHbIX MALUWH AOMYCKAeTCs:

pacyeT aMnauTya rOpU3OHTaNbHbIX KOMEGaHUI OrpaHWUUTbL TONbKO ANA HanpasfieHus,
nepneHAnKYNspHOro rMaBHOMY Basly MallWHbI;

pacyeT aMnnAuMTyn BepTUKasbHbIX KonebaHun MNpoM3BOAUTb TOJIbKO C YYETOM BUSIHUS
BEPTUKANIbHOMN COCTaBASAOWEN BO3MYLLAOWNX CUl.

Ona ¢yHOaMEeHTOB MallMH C YIrNOBbIM PacrosioXEHMEM UMAMHAPOB pacyeT amMnauTyn
BbIHYXZEHHbIX KoNebaHuii cneayeT NpoM3BOAWUTb C YYETOM KaK BepTUKaNbHOW, Tak W
rOpMU30HTasNIbHOW COCTaBSAIOWENA BO3MYLAKOWMX CUT M MOMEHTOB MallMHbI ANA MJIOCKOCTU
(byHOoaMeHTa, nepneHaAnKYNsSpHON rNaBHOMY Basly MalUMHbI.

7.2.8 PacueT konebaHunit ¢hyHAAMEHTOB MallWH C KPUBOLIMMHO-LIATYHHbIMM MEXaHM3MaMMu
cneayeTt Mpov3BOAUTbL B COOTBETCTBMM C YyKasaHMsAMKM noapasgena 6.2, npuvyeM 3HadeHus
HOPMATUBHbIX BO3MYLLAKOLWMUX CUA MEepBOM WAW BTOPON TFapMOHUKW cneayeT npuHMMaTb Mo
3a/laHNI0 Ha NMPOEKTUPOBAHME.

7.2.9 B cnyyae, ecnn u3 ABYyX rapMOHWK BO3MYLLAKOLWMX CUJT U MOMEHTOB OfHA COCTaBnseT
MeHee 20% apyro n ee 4yactoTa oTnmdaeTtcs 6osee yeM Ha 25% OT COBCTBEHHOM 4acTOThbl
konebaHunin dyHgameHTa, TO MpPM pacyeTe aMnauTyn BbIHYXAEHHbIX KosiebaHuii ee He
YUMTbIBAOT; B OCTaJIbHbIX C/y4yasix pacyeT amMnauTyd clneayetr Npous3BOAMTb ANS Kaxaolh wu3




nepBbiX ABYX FAapMOHMK BO3MYLLAKOWMX CUA M MOMeEHTOB. [lpM 3TOM pacyeTHble 3Ha4YeHus
amMnauTyg konebaHum dyHoamMeHTa ANs KaXx4oM rapMOHUKK He AOJ/KHbl NpeBblwaTbh npegenbHo
OOMYCTUMbIX 3HAYEHUN, NpuBeAEHHbIX B Tabnuue 5.

7.2.10 [nsa BTOpPOM rapMOHMKK BO3MYLLAKOLWKMUX CUJT M MOMEHTOB 3HAYeHUs aMnauTyg

rOPU30HTaNbHbIX W BepTUKanbHbIX KonebaHuin @hqp M @y cneayeT onpeaensTb No TeM Xe

dopmynam, 4To M ANS NepBor rapMOHWKW, 3aMeHMB B (OpMysiax 3HadyeHwue yrjioBOM 4acToThl
BpalleHUs MaluHbl o Ha 2 .

7.3 dyHaaMeHTbl Ky3HEe4YHbIX MOJZIOTOB
7.3.1 B coctaB WCXOAHbIX AaHHbIX AN NPOEKTUpPOBaHMUS GYHOAMEHTOB Ky3HEYHbIX
MOJIOTOB, KpOME MaTepuasnoB, YKasaHHbIX B nogpa3aene 5.1, A0/MKHbI BXOAUTb:

yepTexu rabapuTtoB MOMIOTa C yKasaHueM Tvna MonaoTa (LWTaMnOBOYHbIN, KOBOYHbIN) U ero
MapKu;

HOMWHaNbHas N AeNCTBUTENbHas (C y4ye€TOM MacCChbl BerHeVI NMOJTOBUHDbI LLITaMI'Ia) MaccCa
najarwoLwmx 4yacTen; BbiCOTa UX Na4eHUs;

Macca waboTa M CTaHWHbI;

pa3Mepbl NOAOLLBLI waboTa M OTMETKM ee OTHOCUTENIbHO MoJla uexa, a Takxe pa3Mepbl
OI'IOpHOﬁ NAnNTbl CTaHUHbI,

3Ha4eHne KOBd)d)MLWIeHTa BOCCTaHOBNEHNA CKOPOCTU yAapa npu wtaMnoBKe nspennin mn3
LUBETHbIX META/IJIOB U1K UX CNJ1aBOB,

BHYTPEHHUWA AMaMeTp uunuHapa u pabodee gasneHue napa uMau Bosayxa (MW sHeprus
yaapa).

7.3.2 ®yHAaMeHTbl MOJIOTOB CJleAyeT MNPOEKTUPOBATb B BUAE XKECTKUX MAUT WK
MOHO/IMTHbIX 6/510k0B. [N MOSIOTOB C MacCoM najamwWwmx 4Yactem A0 3 T BKIAKYUTENLHO
[ONyCKaeTcsa YCTPOMCTBO oaHoro obuwero dyHAamMeHTa Mo HECKOSIbKO MOJ0TOB Mpu UX
pPacrosioXeHUN Ha OAHON JINHUMN.

7.3.3 TonwwuHa noawaboTHON 4Yactn dyHAaMeHTa AO/XKHaA ObiTb HE MeHee yKa3aHHOW B
Tabnnue 10.

Tabnuua 10
HoMmnHanbHas Macca TonwmHa nogwaboTHoM Yncno apMaTypHbIX CETOK B
nagawLwmnx Yyacren MonoTa yacTu dyHaaMeHTa, M, He | BepxHel yacTu dyHaamMeHTa
g, T MeHee

g L1 1 2

1<y £2 1,25 3

24y L4 1,75 3

4<my <6 2,25 4

6< mp £10 2,6 5




g 710 Cebiwe 3 Csbiwe 5

7.3.4 ®yHAaAMeHTbl Ky3HEYHbIX MOMOTOB AOJ/IKHbI MMETb KOHCTPYKTMBHOE apMUpOBaHME B
COOTBETCTBMU C TpeboBaHusaMmM 5.2.14.

BepxHiolo 4vacTb dyHAaMeHTa, NpuMbIKawLWyl K noawaboTHON npoknaake, cneayer
apMMpoOBaTb FOPU3OHTAJIbHLIMU CETKaMM C KBaApaTHbIMK siuenkamu pa3Mmepamu 100x100 MM m3
cTepXxHeinn gmameTrpom 10-12 MM; CeTKM cneayeT pacnosiaraTb psAaMu C pacCTOSTHMEM MexAay
HMMK No BepTukanu 100-120 MM B KonmM4yecTBe, NpMHMMaeMoM no Tabnuue 10 n 3aBucswem oT

Macchbl MajatoLlen 4actm Mmosota #4 .

Yactb ¢dyHAAMEHTOB KOBOYHbIX MOJIOTOB, PAaCMOJIOXEHHYK NOo4 MNOAOWBOM CTaHWUHbI
MONoTa, cneayeTr apMUpoBaTb [OPU3OHTASIbHbIMKM CETKaMW C KBaApaTHbIMM S4elikamMn wu3
CTEpXHeln anameTpom 12-16 MM C Wwarom B NpoAOJSIbHOM M MornepevyHoM HanpasaeHusax 200-300
MM. AHaNOrM4yHble apMaTypHble CeTKU CrieayeT yCTaHaB/MBaTb Y rpaHeln BbleMku Ans wabota
BCEX BMAOB KY3HEYHbIX MOJIOTOB, MpUYEM BepTUKasjbHble CTEPXHW 3TUX CETOK Heobxoanmmo
A0BOAUTb A0 NOAOWBLI PyHAAMEHTa.

7.3.5 [epeBsiHHble noawaboTHble NpoKNagKun cregyeT W3rotaBnmeatb M3 AyHOBbIX
bpycbeB; Ans MOJIOTOB C Maccoih nagawowmx dacteh o 1 T noawaboTHy Mpoknaaky
[OMNYCKAeTCs U3roToBMATb U3 JIMCTBEHHULUbI MU COCHBbI.

[lepeBaHHble NpoKNaAKu cneayeTt npeaycMatpusaTtb M3 nuaoMarepuanoB 1-ro copta no
MOCT 2695 n 'OCT 8486.

Mpwn obocHoBaHuMu pacyeToM M Nno coriacoBaHukw C 3aBOAOM - MU3roToBUTENEM MaALUUHDbI
AOMNYCKaeTCA 3aMeHATb AepeBAHHbIE noawaboTHble npoKnagkm Ha pe3anHOTKaHEBbIE.

7.3.6 AMNAnTYAbl BepTUKasbHbIX KonebaHuin yHAaMeHTOB MOMIOTOB MpW LEeHTpasibHOM
yCTaHOBKe &, M, cnegyeT onpepenatb no dopmyne (62), B KOTOPON MMNYJbC BEPTUKANbHOWN

cunbl 5, kH-c, onpeaenseTtca no dopmyne

J, =g, (106)

rae #p- Macca najaroLmx yacTtei MonoTa, T;

¥ - CKOPOCTb Majalolmx YacTel MosioTa B Havasne yaapa, M/c, MpUHMMaeMasi no 3agaaHuto
Ha MPOEKTMPOBAHME UMK, NPU OTCYTCTBUU TaKUX AaHHbIX, onpeaensieMas no dopmynam:

Ansa MonotoB, cBoboaHOo nagarowmx (PPUKLNOHHBIX U OAHOCTOPOHHEro AeNCTBUS),

v=05.02gk ; (107)
AN MONNOTOB ABOMHOIO AENCTBUSA

Py
v =065 [2ghy| — +1
i (108)

nnn

2,
m - (109)

B dopmynax (107)-(109):




% - pabouas BbICOTa NafeHUs yAapsoWMX YacTell MonoTa, M;
ﬂp - NNowWazb NopLIHs B LMAUHAPE, M2 ;

Fm- CcpefHee faBneHue napa unm sBosayxa, klla;

E ., - sHeprus yaapa, kKOx;

g - yckopeHue ceobogHoro nageHusa, & = 9,81 M/c?.

KoadpduruneHT BOCCTAaHOBNEHUSA CKOPOCTU yaapa £B ¢opmMyne (62) cnegyet npuHMMaTh:
npy WTaMNoOBKE CTajibHbIX M34eNui A8 MOMOTOB LWWTAaMMOBOYHbIX £= 0,5; Ana KOBOYHbIX
monotoB £= 0,25; npu wTamnoBke wusgenuii wn3 LUBETHbIX MeTaaNloB M WX CMNJaBoB
KO3 hUUMEHT £cneayeT NpMHMMaTh N0 3a4aHMI0 Ha NPOEKTUPOBaHME.

7.3.7 AMNAUTYaQy BepTUKanbHbIX KonebaHuMM ¢yHAaMeHTa MNpuM YCTaHOBKE MoJioTa C
3KCLEHTPUCUTETOM crieayeT onpeaenatb no dopmynam (63)-(65), B KOTOPbIX 3HA4YeHMe £- TO

e, UTo B 7.3.6, a 3Ha4YeHne uMnysibca MOMeHTa jq;.onpep,enﬂeTcg no cdopmyne

Jg =52, (110)

rae € - 3KCLEeHTPUCUTET yaapa, M.

Mpwn ycTpoicTtee obwen NaMTbl No4 HECKOSIbKO MOJSIOTOB B COOTBETCTBMWM C 7.3.2 U Mpwu
HECKONIbKMX OTAENbHO CTOSAWMX (yHAAMEeHTaX B Lexe aMnauTyabl BepTUKanbHbIX KosebaHui
dyHOaMeHTa criegyeT onpeaenstb C YY4ETOM yKasaHun 6.1.7.

7.3.8 [Ana yMmeHblweHus konebaHuii pyHOAAMEHTOB MOJIOTOB M BPEAHOro BJ/IMSHUS MX Ha
obcnyxmBalowmii  NepcoHasn, TexHONIormyeckne  npoueccobl, B6AM3M  pacnosioXeHHoe
obopynoBaHMe U KOHCTPYKLUMKN 34aHUIN U COOPYXKEHUIN CrieayeT, Kak NpaBusio, npegycMaTpmsaTh
Bubpounzonaunto GyHAaMeEHTOB MOJSIOTOB.

MpumeHeHne Bubpomsonsaumm saensieTca obasatenbHbiM Anss GyHAAMEHTOB MOJSIOTOB C
Maccon magarowmx yactem 1 T n 6onee, ecnm OCHOBaHMS (PyHAAMEHTOB MOJIOTOB M HECYLMX
CTPOUTENbHbIX KOHCTPYKLMWA 34aHMI Ky3HEYHOro Luexa C/I0XeHbl MeNKMMU W MNblneBaTbiMU
BOAOHACHILLEHHbIMU MecKaMu.

7.3.9 CyMMa cTaTMyeckoro n gnHammyeckoro OABJ/IEHU Ha I'IOD,LLIaGOTHYIO npokKnagkKy He
AOJIKHa npeBbiWaTb paC4ETHONoO CONPOTUBNIEHUA APEBECUHDI NMPU CKAaTUKM NONEPEK BOJTIOKOH.

PacueTHoe AMHaMuMyeckoe AaBfieHWe Ha noAwaboTHy npoknaaky o, kfa, BbluMCIseTcs

no opmyne

o =Lémgy | —2
P?Elﬂlf ’ (111)

roe £, - Moaynb ynpyroctu matepvana noawa6oTHON npoknaaku, kra;

¥ - CyMMapHada Macca waboTa M CTaHMHbI ANs WTAaMMNOBOYHbIX MOJIOTOB M Macca waboTa
Ana KOBOYHbIX MOJOTOB, T,

A - onopHas nnowaab wabota, M<;




- TONWMHa NPOKNaaKu, M.

7.4 ®dyHaaMeHTbl () OpMOBOYHbIX MALUUH JIMTENHOrO NPOU3BOACTBA

7.4.1 TpeboBaHMA HACTOALWIEro pasaena pacrnpoCcTpaHAKTCS Ha MNpPOeKTUpoBaHue
dyHaamMeHToB  (HOPMOBOYHbIX  (BCTPAXMBAKLWMX) MalKWH JINTEAHOr0 MNPOM3BOACTBA C
BepTMKaNbHO HampaBleHHbIMX YAAPHbIMU Harpy3kamu.

7.4.2 B coCTaB MCXOAHbIX AaHHbIX AJ1S MPOEKTUpPOBaHMA GyHAAMEHTOB (HOPMOBOYHbIX
MalWWH IUTENHOro NpPoOM3BOACTBA, KPOME MaTepuanoB, YKa3aHHbIX B nogpa3gene 5.1, AO/MKHbI
BXOAWUTb:

HOpMaTMBHbIE CTaTUUYECKUE Harpysku, nepenaBaeMble Ha (@yHAaMEHT OCHOBHbIMU
MexaHu3MaMu (BCTPAXMBAIOLWMM, MOBOPOTHbLIM, MPUEMHbIM U Mp.), U TOYKMU MPUNOXKEHUA STUX
Harpysok;

rpy3onogbeMHOCTb MalKWH (CyMMapHass Macca ornokum m (OpMOBOYHOM CMecum), Macca
nagaroLlWmx YacTen n CTaHMHbI BCTPSIXMBAKOLLEr0 MEXaHU3Ma;

pabouas BbiCOTa NageHnsa BCTpPsXMBaWLWKMX (Magarowmx) yactenm MalmnHbl;
pa3sMepsbl B NiaHe, TOMWMHA U MaTtepuan HaadyHAaMEHTHOWN YNpyron Npoknaaku.

7.4.3 Onsa ycTpoiicTBa HaadyHAAMEHTHOW YNpPyron npoknaaku cregyeT npeaycMmaTpuBaThb
6pycbss n3 ayba U NUCTOBYH pe3nHy. [Nns BCTpAXMBAWWMX (HOPMOBOYHbLIX MaLUWH
rpy30MNoAbEMHOCTbIO MeHee 5 T AonyckaeTcss NMpuUMeHeHue 6pycbeB M3 JIMCTBEHHWUbI WK
COCHblI.

[epeBsiHHble 6pycbsl creAyeT M3roToBSITb U3 ApPEeBECUHbl, oTBevawuwen TpeboBaHusM,
yKasaHHbIM B 7.3.5.

7.4.4 O@OyHOameHTbl (QOPMOBOYHbLIX MaWMWH JIMTEMHOrO MNpPOM3BOACTBa  cneayer
NpoeKTUpOBaTb, KaK MpaBufo, xenezobeToHHbIMWU MAaCCUBHbIMU.

BbicoTa CbYH,CI,aMeHTa noa BCTpAXuMBakwOWMM MEXAHU3MOM U pPacCcCTOAHUE OT AHA KaHaNoB,
TOHHENen N BbleMOK A0 MOAOLLUBbI CDYH,CI,aMEHTa OO/KHbI 6bITb HE MeHee YKa3aHHbIX B Tabnnue
11.

Tabnuua 11
Fpy30M0AbEMHOCTb MaliMHbI |  BbicoTa dyHAaMeHTa noa | PaccTosiHue OT AHa KaHanos,
w, T BCTPAXMBAIOLLNM TOHHeneNn 1 BbIEMOK A0
MEXaHW3MOM, M, HE MeHee |MOoAOLWBbI PyHAAMEHTa, M, HE
MeHee

M, 51,5 1 0,2

1,5¢m, £2,5 1,25 0,3

2,5 <, A 5 1,5 0,4

5<m, £10 1,8 0,5

104 #, %20 2 0,7




m, 720 2,25 0,9

7.4.5 ApMmupoBaHue ¢yHAAMEHTOB (POPMOBOYHBLIX MaWIMH WU WX OTAENbHbIX 3/IEMEHTOB
Heo6xo04MMO NPON3BOAUTb B COOTBETCTBMM C TpeboBaHUSAMKU, NMPMBEAEHHbIMU B 5.2.14, € y4eTOM
Cneayrwmx ykasaHun.

BepxHiol 4YacTb dyHAaMeHTa HernocpeACTBEHHO o4 CTaHWHON BCTPSXMBAMOLLENO
MEexXaHM3Ma cneayeTr apMUMpOBaTb FOPU3OHTANIbHbIMW CETKAMM, YMC/O KOTOPbIX Ha3HayaeTcs B
3aBMCUMOCTUN OT rpy30M0AbEMHOCTM MEXAHMU3MA, T:

no 5 1-2 ceTkun
oT 5 a0 15 2-3 ceTku
cB. 15 3-4 ceTkun

HapyxHble >Xene3obeTOHHble CTeHbl, orpaxgatwuwme (OPMOBOYHYID MalMHY, cheayet
apMupoBaTb [ABOMHbIMW CETKaMW, WCMNOMb3ys B KayecTBe BepTUKaSIbHOM apMaTypbl CTEPXHU
anametpoMm 12-14 MM nNpu rpy3onogbeMHOCTM MawuH Ao 15 T n guametpoMm 16-20 MM npu
bonblwen rpysonogbeMHOCTM. B KayecTBe NpoAoOsbHOM apMmaTypbl cneayeT npeagycMmaTpusaThb
CTepXXHn pgnametpom 10-12 MM c warom cootBetctBeHHo 300-400 MM. CeTku cnegyet
CoeanHaATb Mexay cobol nonepeyHbIMMU CTEpXHAMKM anameTpoMm 10-12 MM yepe3 600-800 MM B
rOPM30OHTANIbHOM U BEPTUKaSIbHOM Hanpas/ieHUSX.

HapyxHble 60KOBble rpaHu ¢yHAAMeHTa crefyeT apMMpoOBaTb apMaTypHbIMU CeTKaMM,
BbIMO/IHEHHBIMU ANs yHAAMEHTOB o6bemMoM 80 M- U MeHee C BepTUKaNbHLIMU CTEPXKHSIMMU

avametpoMm 12-14 MM u warom 200 MM, a ansg dyHaameHToB obbemom 6osnee 80 M3 -
AnameTpoM 16-20 MM C TeM Xe warom.

7.4.6 ©OOpMOBOYHbIE MalWMHbI C TMOBOPOTHO-NEPEKNAHbIM MEeXaHU3MOM cnepyet
pacnonaratb Ha dyHAaMeHTe, KakK npaBwno, obpalleHHbIMM MOBOPOTHO-NEPEKUAHbIM
MeXaHW3MOM B CTOPOHY CTPOUTE/IbHbIX KOHCTPYKLMNA.

7.4.7 AMNAUTYAbl BepTUKalbHbIX KonebaHuih @yHAAMeHTOB (OPMOBOYHbIX MaluMH
cnenyeTt onpeaensTb B 3aBUCMMOCTM OT COOTHOLLUEHUS YI/I0BOM 4acToTbl o, ¢!, cBoBoaHbIX
BEPTUKaNbHbIX KonebaHMn NOABMXHbBIX 4YacTel MawuHbl Ha YnNpyron HaadyHAAMEHTHOM
npoksagke W YraoBOW 4acToThl }-:z , c ! , CBO6OAHbIX BepTUKalbHbIX KonebaHuin Bcen
YCTaHOBKW Ha rpyHTe, onpeaensieMblX no opMynam:

[k

T PP— (112)
. [
Ag = j (113)

rae k- cyMMapHbii KO3(@UUMEHT XECTKOCTM YMNpyron HaadyHAaMeHTHOW npoknafaku, kH/m,
onpegensembin no gopmyne




_ AZRE,
LE, e B

34€eCb —"'11 - nnowanb CTaHUHbI BCTPAXMBAKOWEro MEXaHuU3Ma, ME;

., - MoZynb ynpyroct aepeBsiHHOM npoknaaku, kMa;

E. - Moaynb ynpyroctu pe3suHOBOI NPOKNaAKM, MNPUHUMAEMblii B 3aBUCUMOCTU OT
TBepaoctn no NOCT 263;

ty - TONWMHA pe3MHOBOW NMPOKIaAKK, M;

t - TONWMHA AepeBAHHON NPOKIAAKN, M;
' - Macca yCTaHOBKM, T, onpeaenseMas rno dopmyne

= gmg tam T (114)

g - CyMMapHas Macca nafallux YacTeld MalluvHbl, BK/OYass Maccy Onoku u
(OpMOBOYHOM CMECH, T;

F - Macca CTaHWHbI BCTPAXMBAOLWENOo MEXAaHU3Ma, T,

# - obwas macca pyHOaMeHTa, HENOABMXXHbBIX YacTel MawuHbl M rpyHTa Hag obpesamum
dyHOameHTa, T.

Mpu ycnoBum w » 0,7k, aMNAnTyabl BepTUKaNbHbIX KonebaHuin @; n @y dyHAAMEHTOB
¢$OpMOBOYHbIX MaWWH cneayetr onpegensste no dgopmynam (62)-(65), B KOTOpbIX £ -
K03t dDULMEHT BOCCTAHOBMIEHUSI CKOPOCTW yAapa, MPUHWMaeMblil paBHbIM Hy0; « z- UMNyAbC

BepTMKanbHOM cuibl, KH-c, onpeaensiembln no ¢opmyne (106); Jq;.- UMMNY/bC MOMEHTa CunN

OTHOCUTENIbHO FOpM30OHTasbHOM ocu, KH:c-M, onpegensdembin no dopmyne (110); v - cKOpoCTb
nagarowmx yacten HGOpMOBOYHOM MawuHbl, M/c, onpepensemas no dopmyne (107), B KOTOpoi

-'gglj - pa60qaﬂ BbICOTa NageHnda BCTPAXNBAOLWNX yacren MalWlWnHbI, M.

BMecTo 3HaueHuit *;un #2 B popmyne (62) cnesyeT NPpUHUMaTbL 3HAYEHUS COOTBETCTBEHHO

A, W m', BbluMCNeHHble Mo dopmynam (113) u (114), a BMECTO 3HaUYeHWUI }“q:ul/l '5'q;.|:| B dbopmyne

(65) - 3HaueHna *gu Pgn; 3HaueHne *qonpeaensetcs no dopmyne

Xy = |2

raoe g0 - MOMEHT MHepuMM MacChbl BCel YCTaHOBKM, BK/lOYas MacCy MOABWMXKHbLIX uacTei,
OTHOCUTENIbHO  OCW, MNPOXOAslleld  Yepe3 LEeHTp TSXKecTu  noAowBbl  dyHAAMEHTa

nepneHanKynAapHoO naoCKoOCTH KOHGGaHMVI, ™M 2 .

Mpu ycnosun w £ 0. 7h, amnnuTyay BepTUKanbHbIX KonebaHuuit @, dyHAAMEHTOB

(OpMOBOYHbIX MalWH cregyeT onpenenatb no dopmyne (54), B KoTopon @ - amnauTyaa
BepTMKanbHbIX KonebaHuin obwiero ueHTpa TsXKecTM dyHAaMeHTa W HEeNOABWMXKHbIX YacTel




MalnHbl, onpeaensiemas no dgopmyne (55); @, - amMnauTyda BepTUKasbHOM COCTaBASOLEN
BpallaTesnbHbIX KonebaHunm dyHAaMeHTa M HEeMoOABMXHbLIX YacTe MallWHbl OTHOCUTESIbHO
rOpM3oHTaNbHOM OCKU, NPOXOASLWEN Yepe3 MUX OOWWUA LUEHTp TAXECTM NepneHANnKYNSapHO
naockoctun  konebaHuin. [OAna  ¢yHAAMEHTOB MalMH C  LUEHTPaNbHbIM  MPUNOXEHUEM
OVHaMUYeCKOM Harpyskm (BCTpaxmBalowme CTosibl M (POPMOBOYHbIE MaLIMHbI CO WTU(TOBbLIM

C'beMOM) g, = 0. B cnyyae npunoxeHus AVHaMM4yecKkomn Harpyskm C 3KCUEHTPUCUTETOM

(dOpMOBOYHbBIE MalUMHbI C MOBOPOTHO-MEPEKNAHBIM MEXaHU3MOM) @, Oonpenensiercs no
¢dopmyne (57).

B dopmynax (55) u (57) aMHammnueckyto Harpysky Ha dyHAAMeHT (POPMOBOYHOMN MaLUMHbI
F,, kH, cneayet BbluMCnSTb No opmyne

i
F o=
v g+ (116)

a BMECTO YI/IOBOM 4acCTOTbl BpalleHMs MallMHbl 2 cieayeT MNPUHMMaTb YINOBYK 4acToTy
cB0ob6OAHbLIX BepTUKaslbHbIX KONebaHWih  MNOABMXHbBIX  4YacTem  MalWHbl  Ha  ynpyrom
HaadyHAaMeHTHOW Npoknaake, onpegensemyto no gopmyne (112).

Ons yMmeHbleHns BpawaTtenbHbliXx KosebaHun ¢yHAaMeHTOB (OPMOBOYHLIX MaLMH C
NOBOPOTHO-NEPEKNAHBIM MEXaHM3MOM 3SKCLEHTPUCUTET MPUIOXKEHUS AMHAMUUYECKOW Harpysku
cnepyet orpaHumumBaTtb A0 5-10% pasmepa CTOpPOHblI NoAowBbl PyHAAMeHTa, B HarnpasBieHun
KOTOPOM NPONCXOANT CMELLEHNE TOUYKWN MPUTOXKEHUS YAAPHOW HArpy3Ku.

DKCUEHTPUCUTET B PacCnoONIOXEHUM ULeHTpa TaXecTn dyHAaMeHTa MaluHbl U LeHTpa
TSXKECTM noaowBsbl  (yHAAMeHTa MoXeT pgocturate 15% pasmepa CTOPOHbI  MNOAOLUBbI
dyHOaMeHTa, B HanpaB/leHMN KOTOPOM MPOMCXOAUT CMELLEeHMe LeHTpa TAXeCcTn dyHaaMeHTa B
c/lyyae CMeLLeHMs LeHTpa TSXEeCTU NOAOLWBbI B CTOPOHY NMPUIOXEHUS AMHAMUYECKON HarpysKu.

7.4.8 PacuyeTHOe 3HayeHMe aMnNAMTyAbl BepTUKas/bHbIX KonebaHun QyHAAMEHTOB
(OPMOBOYHbIX MALLUNH AO/IXXHO YAOBNETBOPSATL YCAoButo (4).

AMNAMTYAY BepTUKanbHbIX KonebaHui dyHAaAMeHTOB  (OPMOBOYHbIX MallMH C
MOBOPOTHO-MEPEKNAHBIM MEXaHM3MOM, OMNpeAeneHHYI ANs TOpuOBbiX rpaHen dyHaameHTa,
ponyckaeTtcs ysenmumeatb Ha 20%.

7.4.9 Tlpn OCHOBaHWW, CIOXEHHOM MEJSIKUMU WM NbleBaTbiIMU BOAOHACLILEHHBIMYU

neckamu, pAns MawwuH rpy3onogbeMHocTbto 10 T wn 6Gonee cneayeTr, Kak npasBwuo,
npegycMmatTpmeaTtb Bubpomnsonsaumio GyHLaMeEHTOB.

7.5 ®yHpaaMeHTbl (OPMOBOYHbLIX MaWMH Anaa  npoumsBoacrtBa cb6opHoro
kenesoberToHa
7.5.1 TpeboBaHMA HaCTOALWEro pasaena pacrnpoCcTpaHAKTCS Ha MNpPOeKTUpoBaHue
dyHOaMeHTOB cnefywwmx BMAOB MalwuWH Anasa rnpoum3BoacTea (dopmoBaHus) CHOpPHbIX
Kene3obeToHHbIX U3AENTNIA U KOHCTPYKLUNIA:
BMOPALMOHHBIX MAOWAAOK Ha YNpyrnx onopax;
BMbpoyAapHbIX NAOWaA0K Ha YNPYrnx onopax;
yAapHbIX (Kyna4koBbiX) naowanok co cBo60AHbIM NajeHMeM ABUMXKYLLUNMXCS YacTen;

CTalUMOHaApPHbIX N CKOJIb3ALWNX BVI6pOLLITaMI'IOB.

7.5.2 B cocTtaB WCXOAHbIX [aHHbIX A4S NOpPOEeKTUpoBaHuUa GyHAAMEHTOB MalUMH,
yKasaHHbIX B 7.5.1, KpOMe MaTepuanos, NnepeyncieHHblX B nogpasaene 5.1, A0/MKHbl BXOAUTb:




Macca NOABMXHbIX YacTeN NiowanKkm;
CXeMa pacnosioxXeHund, Tnn N XeCTKOCTb YNpyrmnx onop,

yncno o60poOTOB B MUHYTY WM aMnauvTyaa BO3MywawwWwMx cun BubpaTopa, MOMEHT
3KCLIEHTPUKOB BMbpaTopa;

3Ha4yeHne 6e3bIHEPLUMOHHOW NPUTPY3KN;
BbICOTa NaAeHUsl yAapHOM YacTy NaoLWaaKu;

pacrnofsioxkeHme w pa3mepbl pabounmx MecT, eCcnM TEeXHOJIOTMYEeCKMM  MpOoLEeCcCoM
npom3BoaCTBa He npegycMaTpuMBaeTcs AWCTAaHUMOHHOe ynpaBneHme paboton paHHOM
(OpPMOBOYHOM MalLUUHbI.

7.5.3 ®yHgameHTbl noa (pOPMOBOYHbIE MalIWHbI AN MPOM3BOACTBA CHBOpHOro
xenesobeToHa cneayetr NpoOeKTUpPOBaTb MAacCUMBHbIMM B BMAE MAUT unam 6n0okoB. PyHAAMEHTbI
cneayeTt apMmpoBaTb B COOTBETCTBUM C TpeboBaHmnamn 5.2.14.

7.5.4 Pabouyee MecTO Ha dyHAAMEHTE [AO/MKHO ObiITh 3aWMLEHO OT Bubpauun B
cooTBeTCTBMU C TpeboBaHusamm NOCT 12.1.012.

7.5.5 TMpwn ¢dopmMoBaHMN U3LeIUA B BbICOKMX QopMax (HanpuMmep, KaCCETHbIX)
obcnyxumBatowme naowankm Bokpyr ¢opm (KacceT) He fornycKaeTcss onupaTb Ha PyHAAMEHTHI
(OpPMOBOYHbIX MALLMH U COEAMHATb C HUMMU.

7.5.6 ®OyHaameHTbl nog BuMbpaunmoHHble, BUbpoyAapHble M ydapHble Naowankm, a Takxe
noA CTauWoOHapHble BMOpoWTaMnbl cneayeTr MNPOeKTUpoBaTb TakMM 06pa3oM, 4TOobbl LEHTp
TSXKECTW naowaan NoAowWBbl pyHAAMEHTa M LEeHTP XXEeCTKOCTU YMNpYyrux ornop, a TakXe JIMHUU
OENCTBMS paBHOAENCTBYIOLLEN BO3MYLLAOWMX CUN BubpaTopa Wan yaapoB pacrnofaranamcb, Kak
npaswuso, No OAHOW BeEPTUKANW.

DKCLUEHTPUCUTET PaBHOAENCTBYOLEN BO3MYLLAOLWMX CMA BUbpaTopa wan ANHUN AEeACTBUS
yAapoB MO OTHOWEHMIO K LEHTPY TSHXXecTu nnowaan noAaowsbl dyHAAMeHTa He A0JIKeH
npesbiWaTb: A7 BMOPAUMOHHBIX MAOWAAOK M CTauMOHapHbIX BubpowTamnos 3%, a Ang
BMOpoyaapHbIX W yAapHbIX nnowaaok 1% pasMepa CTOpPOHbI MNOAOWBbLI (YyHAAMeHTa, B
HanpaB/IeHNUM KOTOPOM CMELLAEeTCs paBHOAENCTBYOLWAS.

7.5.7 AMNAuTyabl BepTUKalbHbIX KonebaHuih &, dyHAaMeHTOB noa BMBpaUMOHHbIE
naowanakm Ha ynpyrmx onopax cneayeTr onpeaensats no ¢opmynam (54)-(57), B KOTOpbIX
AMHAMUYeCcKyto HarpysKky Ha dyHaameHT &,, kH, cneayeTt BbluMcnsTb No popMmyne

F =Mech
Y g (117)
roe Ma. - MOMEHT 3KcueHTpukoB Bu6paTopa, KH-M, NpUHMMaeMblii MO 3ajaHWo Ha

NPOEKTUPOBaHME;

#I] - Macca NoABMIKHbIX YacTeln niowaaku BMecTe ¢ (popMyeMbiM nsgennem, T, Kotopasl He
YUYUTbIBAETCS NMPU ONpeaeneHnn MacCbl BCel yCTaHOBKKN #2 (6.2.5);

& - cyMmMmapHbii KoadbdULMEHT KeCTKOCTU onop, KH/M, npuMHMMaemblii Mo 3adaHMIO Ha
NnpoeKkTUpoBaHue.

7.5.8 [Ona  dyHaameHTOB  BMbpoydapHbIX W yAapHbIX  MJ0OWaAoK  cneayer
npeaycMaTpuBaTtb, KakK npaswuio, Bubponsonauuto.




Pacuyer amnnnTyn BepTUKalbHbIX KosebaHuin & ; HEBUOPOM30/NPOBAHHBLIX (PYHOAAMEHTOB

cneayeT Npov3BOAUTb No dopmyne (62), B koTopol « ; = #pV, K03DPULMEHT BOCCTAHOBNEHMS
CKOpOCTM yaapa npuHuMarT £= 0,5; cKOpoCcTb yaapa Vv , M/C, cneayeTr BblYMCNATbL ANd
yAapHbIX naowaaok no ¢gopmyne (107) (cM. 7.3.6), a ana subpoyaapHbix - no popmyne

F'P'

w=

roe £, - pacueTHoe 3HauyeHuWe BO3MyLLatoLLEN cubl BUGpaTopa, kH;

#I - Macca NoABMIKHbIX YacTen, Bka4Yasa maccy GopMbl ¢ 6€TOHOM, T;

' - yrnoBagd 4acrtoTta BpalleHus, C_1 .

7.5.9 AMNAnTyAbl BepTUKasbHbIX KonebaHun &, dyHagamMeHToOB BmbpowwTamMnoB cneayer

onpenenat no dopmyne (54), B KOTOPOM BEINYUHBI &z N ,, M, CNeAYyET BbIYUCAATb MO
dopmMynam:

0,648,300, fw)? +1]

i .
: w2 ; (119)

C0,32F,el 32y ) +1]

o

&mmz , (120)

roe .- pacyeTHoe 3HaueHMe BepTUKaNbHOWM COCTaBASAOLEN BO3MYLLAOWMX CUN MaLIUHbI, KH;

£ - DKCLEHTPUCUTET €€ NPUSIOXKEHUS, M, MPUHMMAEMbIN A1 CTaUMOHAPHbIX BUGPOLLITAMMNOB
paBHbIM HYNIO;

#1 - Macca (pyHAaMeHTa, 3acbiNKKU rpyHTa Ha ero obpesax, HeENOABMXHbIX YacTen MallunHbl
n popMyemMoro nsgenus, T;

5'q;. - MOMEHT MWHepuMum Maccbl ¢yHAaMeHTa, 3acbiNkM TFpyHTa Ha ero obpesax,
HenoABMXHbIX YacTen MalnHbl N GOPMYyeMOro usaenns OTHOCUTENbHO OCK, MPOXOASsLLEen Yyepes
06N LEeHTP TSXECTN NepneHaAnKYASpHO NJIOCKOCTU KonebaHuii, T-ME;

1

}\q;.- yrnoBas 4acTtoTa BpawaTenbHbiX KonebaHun dyHaameHTa, Cc~', onpegensemas no

dopmyne (48), B KoTOpOM '5'q:.|:| - MOMEHT MHEepuMn Maccbl yHAaMeHTa, 3acCbiNKM rPpyHTa Ha ero

obpesax, HenoABWMIXKHbIX YacTel MawunHbl U HOPMYyeMOoro msgennus OTHOCUTENBbHO OCH,
NnpoxoAasillen 4yepes LUEeHTp TSXEeCTU noAowWwBbl (yHAaMeHTa nepneHAUKYASpPHO MJI0CKOCTH

Kone6aHui, T-M<;

o, ?xz , I-To xe, uyTo 1 B hopMynax nogpasaena 6.2.

7.6 ®dyHaaMeHTbl 060pyAOBaHUSA KONPOBbIX 60MHbIX NJIOWAA0K
7.6.1 TpeboBaHma HacToslWero pasgena pacnpoCTPaHATCS Ha MNPOeKTUpPOBaHue
dyHaameHToB  (OCHOBaHMW)  KOMpOBbIX  60OMHBIX  NAOWAAOK  KOMPOBbIX  LEXOB MU




CKpanopasaenoyHbix 6as.

7.6.2 B coctaB WMCXOAHbIX AaHHbIX A8 MPOEKTUpPOBaHMsa (yHAAMeHTOoB obopyaoBaHus
KOMpoBbiX GOMHbLIX MJOWAA0K, KpOMe MaTepuasnioB, YKasaHHbIX B nogpasgene 5.1, AOMXHbI
BXOAMUTD:

Macca yaapHOW 4yacTu Konpa, T, U BbiCOTa ee NafaeHus, M;
pa3Mepbl B NiaHe njolwaan, Ha KOTopon npomsBoanTcs pa3bueka (pasgenka) ckpana;

[laHHble O PacrosIoOKeHMM KOorpa MO OTHOLEHMUK K CYLIEeCTBYHOLWMM W MPOEKTUPYEMbIM
3[aHUAM U COOPYXXEHUAM.

7.6.3 KoHcTpyKunm 60MHbIX NiowanoK criegyet Ha3HayaTb B 3aBUCUMOCTM OT TabauyHoro
3HauYeHWs pacyeTHOro COMPOTMBMIEHUS TPYHTOB OCHOBaHus £p , onpesensemoro no CI
22.13330, n aHeprum yaapHom 4yacTtu kKonpa.

7.6.4 B rpyHTax co 3Ha4dyeHuem Ry 2200 kNa v Mpu SHEpPrum yaapHoOW 4yacTum Konpa Ao

300 k>x konposble 60lHbIE NJIOWAAKM CneayeT ycTpanBaTb B BUAe crajibHbiX nauTt (wabota),
yKiaablBaeMbliX N0 CNoto 601BaHOK WM MapTEHOBCKMX KO3J/10B M MeSIKOro ckpana TOJILLMHON He
MeHee 1 M, 3anO/IHAKLWKWX KOT/I0OBaH rMybmnHom He MeHee 2 M.

7.6.5 B rpyHTax co 3HayeHueMm £ <200 klMa M Npu 3Hepruu ynapHoi yacTu komnpa Ao

300 kx noa ctanbHbiMK nNaAnMTamMu (WaboToMm) 60NBaHKM UM MApPTEHOBCKME KO3Jbl U MESIKUI
ckpan (cornacHo 7.6.4) cneayet yknaabiBaTb MO MOACTUAOWEN NecYaHoM nogyLKe TOsLWMHOWM
He MeHee 1 M, YCTPOEHHOW Ha Xene306eTOHHON nauTe ToNwWwKnHon 1-1,5 M.

7.6.6 B rpyHTax co 3HayeHnem Ky 2200 kNau npu 3Heprmu yaapHon yactm konpa 6onee

300 k[x konpoBbie 6O0MHbIE MOWAAKM ClieayeT ycTpamBaTtb B Buae CTajlbHbiX namT (waboTos),
yKiaablBaeMbiX N0 CNoto 60/1BaHOK WM MapTEHOBCKMX KO3J/10B M MeJIKOro ckpana TOJILLMHON He
MeHee 1,5 M wn noacTMnaloweMy C/0K Necka TOAWMHOM He MeHee 1 M, orpaxzgaembix
»KenesobeToHHbIM LUINHAPOM UM KOpoboMm.

7.6.7 B rpyHTax co 3Ha4yeHnem Ky <200 kNa u npu 3Heprmu yaapHon yactm konpa 6onee

300 k[ kompoBble O6OWHbIE MAOWAAKM CcneayeT ycTpamBaTb B BMAE Xene30b6eTOHHbIX
KOPbITOO6pa3sHbIX MAPAMOYrofibHbIX WAW KPYFAblX B MjaHe KOHCTpykuwuii (dyHAaMeHTOB), B
KOTOPbIX pasMeLllatoTcs cTafibHble NAUTbI (WaboTbl), Y/0XEeHHble Ha NOALWA60THYO NpoKNaaKy,
BbIMNO/IHAEMYHO, KaK MpaBuio, U3 TPeX CI0EB: HUXXHEro 3alMTHOrO - B BUAE HECKOJIbKMX LLUTOB
n3 aybosbix 6pycbeB obuweli TOonwmHoM Ao 800 MM; cpeaHero amMopTM3Mpylowero - B Buae
MHOTOC/TOMHOM KOHCTPYKLUNN U3 YEPEAYIOLNXCS C/TI0EB YYTYHHOM CTPYXKKW TonwuHon 80-100 MM
W CTasbHbIX JINCTOB TOJILLMHOMA He MeHee 20 MM; BEpPXHEero - M3 H6pOHEBbIX MAUT TOJILLMHOM
30-100 MM, Ha KOTOPbIX pa3MeLlatoTCca CTasibHble 6/1IOMbI.

7.6.8 Xene3obeToOHHble KOHCTPYKUMM dyHOAAaMEeHTOB noh obopyaoBaHMe KOMPOBbIX
60MHbIX NNOWaAoK crieayeT NpoeKTUPOBaTb MOHOIUTHbLIMU.

7.6.9 Labor konpoBon 60MHON NnOWaAKM AO/KEH YCTpauBaTbCA M3 CTalbHbIX MNAUT
TONWMHON He MeHee 0,5 M; OpPMEHTMPOBOYHYI Maccy waboTta iz, , T, cneayeT NpUHUMaTb He

menee 0,5 #phg, rae #gu fg - COOTBETCTBEHHO Macca, T, WM BbICOTa NafeHWUs, M, yAapHOV
yacTu Kornpa.

7.6.10 BbokoBble CTeHKM >Xene3obeTOoHHbIX OrpaxAeHuin crneayeT 3awumwaTb Mo BCek
NOBEPXHOCTM U3HYTPU W NOBeEpXy CTalbHbIMKM MJNTAMU TOAWMHOMK He MeHee 50 MM,
MPUKPENJIEHHbIMN K AEPEBAHHbIM BpyCcbsiM cedyeHneMm He meHee 150x150 mMm.

[Ona yMeHblueHMsT pasneTa OCKOJIKOB pa3bMBaeMOro JsioMa CTEHKM Xene30b6eTOHHbIX
orpaxkaeHun Bbile ypoBHS wabota (Ha BbICOTY He MeHee MOoJI0OBMHbI Hanbonbluero pasmepa B




nnaHe) cneayeTt ycTpaumBaTb HAKJIOHHbIMU BHYTpPb Ha 7-10°.

7.6.11 MuHMManbHble pPacCTOSsHUS OT KOMpPOBbIX 6OMHbIX YCTPOMCTB A0 dYyHOAAMEHTOB
CTPOUTENbHbIX KOHCTPYKUWNIA 34aHNIA U COOPYXXEHUI crneayeT npuHuMaTth no tabnuue 12.

Tabnuua 12
PYHTbI OCHOBaHUS PaccTtosiHne oT KonpoBbiX 60MHbIX
YCTPOMCTB A0 (PYHAAMEHTOB CTPOUTENbHbIX
KOHCTPYKUMA, M (He MeHee), Npn Macce
yAapHOW YacTm Konpa #, T
)| i3 3<P?2|:| <7 ey 27
CkaneHble U NonycKanbHble 15 20 30
KpynHO0O610MOU4HbIE, necyaHble cyxue, 30 40 60
FMHUCTBIE C roka3aTeneM Tekyyectr {1 < 0 (B
TOM Yncne NeccoBmgHble)
lMecyaHble BAa)xHble, FIMHUCTbIE C MoOKa3aTenem 40 60 80
Tekyuyectn 0% ip 51
lMecyaHble BOAOHACbIWEHHbIE, T[JIMHUCTbIE C 50 80 100
nokasaTtenem Tekyuectn {1 1
MpumeyaHue - Mpu BO3BEAEHWM KOMPOBbIX YCTAHOBOK Ha BOAOHACHIWEHHbIX MecYaHbIX
N TeKy4Yen KOHCUCTEHUMWU TANHUCTbIX FTPYHTaX CrieAyeT UCKYCCTBEHHO YKPEensiTb OCHOBaHMUS
(YyHOAMEHTOB CTPOMTENbHbIX KOHCTPYKLUMA (KOMPOBbLIX LEXOB W CKpanopasaenoyHbix 6as),
PacCnoJsIOXEHHbIX Ha PAaCCTOSHMUSAX, MEHbLUNX YKa3aHHbIX B Tabnuue 12.

7.7 ®dyHaaMeHTbl gpobunok
7.7.1 TpeboBaHMA HaCTOALWIEro pasaena pacrnpoCcTpaHAKTCS Ha MNpPOeKTUpoBaHue
(YHAAMEHTOB LWEKOBbIX, KOHYCHbIX (FMPauMOHHbIX) N MONOTKOBbIX (yAapHbIX) Apobuok.

7.7.2 B cocTaB UCXOAHbIX IaHHbIX A8 NPOEKTUPOBaHUA ¢yHAAMEHTOB APOBUIOK, KpoMe
MaTepuasioB, yKasaHHbIX B nogpasaene 5.1, 40/KHbI BXOAUTb:

3Ha4YeHn4A FOpVIBOHTaJ'IbHOﬁ " BepTMKaﬂbHOVI cocCTtaBndrwnx paBHOD,el;’iCTBYI'OLLI,eﬁ
ANHAMUNYECKNX Harpy3ok Fnl/l MX MeCTa NpUNOoXeHNUA COOTBETCTBEHHO OTHOCUTEJIbHO BerHeVI

rpaHn dyHaamMeHTa ApobuMiIoK M BEpPTUMKANIbHOM OCKU, MPOXOAsLIEer 4epe3 UEHTP TSAXeCTu
ApobUIbHOM YCTaHOBKMN;

YyacToTa BpalleHMs Basla 3KCLEHTPMKa AN KOHYCHbIX APO6WIOK MAW FNaBHOrO Bana Ans
ApYrMx BUAOB ApOBUIOK;

MacCcCa Bpallalowmnxcsa YyacTen; YMcao M Macca MOJIOTKOB, pacCcTodHMe OT OCU BpalleHna A0
LEHTPA TAXECTU MONOTKa AJ1d MOJIOTKOBbIX D,pO6MJ'IOK;

Macca Kopnyca Apobuiok, Macca 3anosiHEHUS.




7.7.3 MoHonnTHble  (dyHAaMeHTbl  ApobunoK  pekoMeHAayeTcs NpoeKTMpoBaTb
NPEMMYyLLECTBEHHO CTEHYATbIMU U3 ABYX CTeH (MeXAy KOTOpbIMWM MpOoMycKaeTcs TpaHCcnopTep),
HVXXHEN N BEPXHEN NanTbl (MK ABYX BEPXHUX MOMEpPEeYHbIX purenen).

7.7.4 C60pHO-MOHONUTHbIE dYyHAAMEHTbl APObUIOK peKoMeHAYEeTCsa MNpoeKTUpoBaTb
CTEHYaTbIMXU WAN pPaMHbIMU, NpPeAyCcMaTpuBasi HWXKHIOK MNAUTY W BEpPXHUE purenm m3
MOHOJIMTHOIO Xesfie306eToHa.

7.7.5 'pynnoBble ¢yHAAMEHTbl No4 HECKOSIbKO ApobMNoK creayeT npegycMaTpmBaTb Npu
pacnosioXeHnn 4pobunnok:

OOHOSAPYCHOM - CTEHYATbIMU UM PAMHbIMU;
ABYX- WX TPEXbAPYCHOM - CTEHYATbIMMU.

Mpwn 3TOM CH6OPHO-MOHONUTHbIE (PYHAAMEHTbI CneayeT NMpoeKTUpoBaTb, Kak MpaBwufo, U3
6/10KOB W/IM CTEH, OMMUPAKLUMXCS Ha MOHOJNIUTHYIO HUXKHIOK MJUTY M CBSI3@HHbIX MOBEPXY
MOHOJIMTHLIMU 06BA3KaMM.

7.7.6 MoaowBse OTAENbHbIX (PYHAAMEHTOB KOHYCHbIX APOBUIOK peKOMeHayeTca npuaaBaTb
KBagpaTHyto dopMy, a pyHAaMeHTaM Apobunok ocTanbHbIX BUAOB - MPSAMOYTrOSIbHYIO.

7.7.7 Pacuet konebaHuni pyHpameHTOB ApobuIoK CBOAMTCA K onpeaesieHnto Hanbonblien
aMNAnUTyAbl FOPM30OHTaNbHbIX KoebaHn BepxHeln rpaHn dyHaaMeHTa.

PacueTt cneanyet BbINOMHATL B COOTBETCTBUU C TPEGOBaHVIﬂMVI 6.1.1 n nogpasgena 6.2.

7.7.8 Pacuet konebaHuii pyHOAMEHTOB KOHYCHbIX APO6MNOK, MMEKLWMUX MPSMOYro/bHYO
¢dopMy nopowsbl, cleayeT MNpouM3BOAUTb B TMJIOCKOCTM, COBMajatower C HanpaB/ieHMeM
MEeHbLUEero pasmepa noAoLBbI.

7.7.9 PaMHble byHAaMeHTbl ApobuoK cneayeT paccynTbiBaTb MO MPOYHOCTM Ha AelcTBue
Beca BCeX 3/IEMEHTOB YCTAHOBKM C YYeTOM Beca 3anofiHEeHWs U cunbl £ , 3aMeHsiowielt
OVHaMM4yecKoe AenCcTBMe MallnHbl, B COOTBETCTBMM C yKasaHmammn 5.2.20 n 5.2.21.

3HayeHne 3 cneayer onpenensTb no dopMyne (2), B KOTOPO HOpPMaTMBHOE 3HayeHue

AVHAMMYeCcKomn HaArpy3sku Fn yCTaHaB/IMBaAETCA MO 3agaHUKO Ha MNpPOEKTUPOBaHKUE, a

KO3(pDUNUMEHT HaAEXHOCTU MO Harpyske U Ko3ddOUUMEHT ANHAMUYUYHOCTU CNeayeT npuHuUMaThb
no Tabnuue 3.

HopMaTUBHOE 3HauyeHWe AMHAMUYecKoi Harpysku &y, kH, AN MOMOTKOBbLIX APO6MNOK
Npwn OTCYTCTBMM AaHHbIX 3aBOAA-U3roTOBUTENS AOMNYCKaeTcs onpeaensts no dopmyne

F, = mpew?, (121)

roe #p- Mmacca BpallalolinMxcs Jyacten apobunku, T;

& - DKCLEeHTPUCUTET Macchbl g, npuHuMaembin pasHbiMm 0,001 Mm;

0} - yrnoBag 4yacTtoTa BpalleHWUda Maccbl #j, C_1 .

7.7.10 TMMpu pacdyete nMpoOYHOCTU (PYHOAMEHTOB MOJIOTKOBbIX Apobunok cneagyer
Npou3BOAMTb MPOBEPKY Ha OTPbIB MOMIOTKa, NMpW 3TOM HOPMaTUBHOE 3HA4YeHWe AMHAMWUYECKOWN

Harpysku cneayeT onpegenatb no ¢opmyne (121), npuHumas B Hel Maccy *ppaBHON Macce
OAHOr0 MOJIOTKA, @ 3KCUEHTPUCUTET £ - PACCTOSSHUIO OT OCKM BpaLlEHMs A0 LEeHTpa TSXeCTu




MOJ10TKa.

7.8 ®DyHaaAMEHTbl MeJ/IbHUYHbIX YCTaAaHOBOK

7.8.1 TpeboBaHMa HaCTOSAWEro pasgena pacrnpoCcTpaHSAKTCS Ha MNpOeKTUpoBaHue
dYyHOAMEHTOB ME/bHUYHbLIX YCTAHOBOK C KOPOTKMM 6apabaHoM (CTep)XHEeBbIX, LWAapoBbIX,
pyAHO-raneyHblX n gp.) n TpybudaTtbix (Npm oTHOweHuMn anuHbl 6apabaHa kK gnameTtpy 6onee
Tpex).

7.8.2 B cocTaB WMCXOAHbIX [AaHHbIX AN MNPOEKTUPOBAHUA GYHAAMEHTOB MENbHUYHbIX
YCTaHOBOK, KpOMe MaTepuanoB, yKasaHHbIX B nogpasaene 5.1, 40MKHbl BXOAUTb:

MOMEHTbI MHepunn Macc bapabaHa v poTopa 3NEeKTPOABUraTens, KpyTuibHasa XeCTKOCTb
Basia M nepegaTtodHoe ymcso 3ybuaTton nepenaun;

paccTosiHMe OT ocCcu BpauweHuss 6apabaHOB MeNbHUYHBLIX YCTAHOBOK [0 BEPXHEN rpaHu
dyHOaMeHTa;

NMoJiIHaAa MacCCa Kopnyca Me/IbHNYHbIX YCTAaHOBOK, MaCCa 3anoJIHEHUA.

7.8.3 ®yHAAMEHTbl MeJIbHUYHbIX YCTaHOBOK cfieAyeT MnpoeKTUpoBaTb, KakK Mpasuno,
MOHOJTIUTHbIMU UNN C60pHO-MOHOJ’IVITHbIMVI.

7.8.4 ®yHaaMeHTbl Tpyb4yaTbiXx MenbHUL, CrieAyeT NMpoeKTMpoBaTb, KakK MpaBuao, B BuAe
psaa nonepeyHbix (MO OTHOLEHWKD K OCU MenbHuubl) [-06pa3HbiXx paM, ONUpalLWMXCs Ha
oTAenbHble xenes3obeToHHble MAUTbI, @ MeSibHUL, C KOPOTKMM bHapabaHom - B Buae o06WMX
MaCCUBHbIX MJIUT C NOMEPEYHbIMM CTEHAMWN UM PaMaMu AJ1S1 ONMUPaHUS YaCcTeN MallUHbI.

Ons yMeHblUeHUs ypoBHS BMbpaunin crneayet o6beanHsATb NOBEPXY paMHblie (YHAAMEHTHI
noJ oTAesibHble MefibHULbI 06LLen Xene3o0beToHHOW NANTON.

MpuMmeyaHnsa

1 [onyckaeTca npoeKkTupoBaTb OTAesbHble Oropsbl TPY6‘-IaTbIX MenbHUL B BUAE
nonepeyHbIX CTEH Ha OTAENbHbIX MINTaX.

2 Tpn cKanbHbIX W KPYNHOOBMOMOYHbIX FpyHTax [AOMYCKAeTcs OonupaTb CTEHbI,
noAZAepXuBatoLme 4acTu MefibHUL, C KOPOTKUM 6apabaHoM, Ha OTAE/bHbIEe MIUTHI.

3 YcraHoBKa ABuUraTtensi, peanyktopa W OAHOM W3 OMoOp MesibHMUbI Ha pasHbIX
dyHOaMeHTax, He CBSA3aHHbIX XXECTKO Mexay cobon, He fonycKaeTcs.

7.8.5 PacueTt konebaHuin pyHAaMEHTOB MeNbHUYHbIX YCTAaHOBOK c/ieayeT Npou3BoAUTb Ha
OENCTBME C/ly4YalHOM AWHAMWYECKOW Harpy3kKu, BbI3bIBAEMOW ABUMXEHWEM 3anojIHUTENs B
6apabaHe.

7.8.6 AMNINTYAbl FOPU3OHTaNbHbIX KOonebaHn BEpXHEN rPaHM MACCUBHbIX, CTEHYATbIX W
paMHbIX (YHAAMEHTOB MeSIbHUYHbIX YCTAaHOBOK OT JAeNCTBUS C/lyYalHOMW AMHAMWUYECKOM
Harpysku cneayert onpegenatb no dopmynam nogpasgena 6.4.

7.8.7 CobcTtBeHHas yrnoeas 4actoTa konebaHumii @yHOAMEHTOB MesibHUL, A0J1XKHa
OTMYaTbC He MeHee YeM Ha 25% OT COBCTBEHHOW YM/IOBOM 4acToTbl *shp KPYTUIbHbIX
konebaHunin Bana anekrtpoasuraTens, onpegensieMon no gopmyne

K (8 +05i%)

}"Sh N ,91,92 , (122)




roe - MOMeHT uMHepumm Macchl 6apabaHa C 3arpy3koil OTHOCMTENbHO ero OCY BpalLeHus,

™™

2 - MOMEHT MHepLUMM Macchbl pOTOpa 31eKTPOABUraTeNst OTHOCUTENILHO €ro OCU BPaLleHus,

™2

& - KpyTwuibHas >KeCTKOCTb BaJjsia, COeAuHsWero poTop ABuratens C MNpUBOAHOM
wecTtepHen, kH-m/pag;

i - nepenaToyHoe 4yncno 3ybuyaTon napbl (LLectepHu n 3ybuaTtoro BeHua 6apabaHa).
(OnevaTka)

7.8.8 PacyeT NpOYHOCTU 3MIEMEHTOB KOHCTPYKUMA YHAAMEHTOB MENbHULL HAANEXUT
NPOM3BOAMUTbL C YYETOM AEWCTBUSA C/IeAYOLWMNX Harpy3oK:

pacyeTHOro 3HadyeHuna BeCa 3J/1IEMEHTOB KOHCTPYKLI,VIVI W YyacTen MenbHuUbl C Y4YE€TOM BECa
3anoJIHEHUHA,

FOPU30HTaNbHOW  COCTaBAsOWEN pacyeTHOW AMHAMUYecKoW Harpysku £3 , kH,

MPUIOXEHHON K AaHHOM onope u onpepensemor no dopmyne (2), B KOTOPON 3HadeHUs
KO3 DOUUMEHTOB HAAEXHOCTM MO Harpy3ke W AMHAMUYHOCTM CcneayeT npuHMMaTb B

COOTBETCTBMM C Tabnuueit 3, a BenuuuHy £y - paBHoit: ana TpybuaTbix MenbHuy 0,2 Ty ans

MeNbHUL, C KOpOTKMM 6apabaHoMm 0,1 T, , rae Ty - yacTb HOPMATMBHOrO 3HauyeHWs Beca
MenbHMUbI (6€3 MeNoLWNX TeN 1 3ano/IHEHUS), NPUXOASLLAACS Ha AaHHY onopy, KH.

7.9 dyHaaMeHTbl Npeccos
7.9.1 TpeboBaHMa HaCTOSAWEro pasgena pacrnpoCcTPpaHAKTCS Ha MNpPOeKTUpoBaHue
(dYHAAMEHTOB BUHTOBbIX, KPUBOLUUMHbBIX N TMAPaBINYECKNX NMPecCoB.

7.9.2 B cocTtaB UCXOAHbIX AAHHbIX AJ1 NPOEKTUPOBaHMS (PyHOAMEHTOB MpPeccoB, Kpome
MaTepuanoBs, yKasaHHbIX B nogpasgene 5.1, A0/KHbI BXOAUTb:

rabapuTHble 4YepTexm Mnpecca C yKasaHMEM BWUAA BbIMOJIHAEMbIX UM TEXHOJOMMYECKMX
onepauun (WTaMnoBKa, KOBKA, Bbipybka);

Macca MocCTynaTeNbHO ABMXYLMXCA paboumx 4YacTei npecca; MOMEHT MHepuuu
Bpalarowmxcsa pabounx Macc BMHTOBOIO Mpecca OTHOCUTENbHO OCWU BWHTA; r/laBHbl€ MOMEHTHI
WMHepUMKn npecca;

CKOPOCTM MOCTYyNaTe/lbHOro WM BpallaTeNbHOro ABMXKEHMS pabouymx uvacTell npecca B
MOMEHT COMPMKOCHOBEHUS MOJI3yHa C YMNakKoBKOW; nofiHas AedopMaumsi NMOKOBKM B npecce*
LUTAaMMNOBKWN UM KOBKW, onpeaensieMas M3 rpacduka paboumx Harpy3ok TUNOBON MOKOBKMU.

* TeKCT AOKYMEHTa COOTBETCTBYET OpuUruHany. — NpumeyaHue.

7.9.3 ®yHOoaMeHTbl NpeccoB cnefyeT NpoekTUpoBaTh, Kak NpaBusiio, B BUAE XECTKUX NanT
NN MOHOSIUTHbIX 6/10KOB.

7.9.4 ®yHAaMeHTbl BUHTOBbIX MPeCcCOoB, NMpeAHa3Ha4YeHHbIX ANS WTaMNOBKW WU KOBKM,
cneayeTt paccymTbiBaTb C YYETOM WUMMyfbCa BEPTUKANbHOM CUMbl U KPYTALWIEro MOMEHTa
OTHOCUTENIbHO BEPTUKANbHOWM OCK creayowmm obpasomM:

a) aMnNAuMTyay BepTuMKanbHbIX KonebaHuit oy, M, dyHAaMeHTa cneayeT OnNpeaensTb Mo

dopmyne (62), B KOTOpoOM 3HayeHne Ko3ddULUMEHTA BOCCTAHOBMEHMS CKOpPOCTUM yaAapa
£cneayeT NpuUHMMaTh: NpU XONOAHOW LWITaMNOBKe M kKoBke £ =0,5, npu ropsyen WTaMnoBKe U




koBke £= 0,25, a 3HauyeHMe MUMMyfnbCa BepTUKaNbHON cunbl ,, KH-c, onpegensieTca no
dopmyne

J, =mgv, (123)

rae #p- Macca nocTynaTenibHO ABMXKYLLMXCA paboumnx yacTei npecca, T;

v'- CKOPOCTb MOCTYNaTeNbHOro ABMXEHUS paboymx YyacTen npecca B MOMEHT yaapa, M/cC;

6) amMnAnTyabl rOPU3OHTaNbHbIX KOonebaHun #hy, M, dyHAAMEHTa creayeT onpeaensaTb
no c¢opmynam (67) n (68); npn 3TOM 3HA4YeHMe £TO Xe, 4yTOo B 7.9.4a, a UMNyNbC MOMEHTa

J y MPUHUMaETCs paBHbIM

Ty = Bp500, (124)

rae B0, - MOMEHT MHepuuu BpalLalWMXCs paboumx Macc npecca, T-M <, OTHOCMTENIbHO OCH
BUHTA;

' - YyrnoBad 4actoTa BpalleHMAa BMHTa B MOMEHT yAapa, C_l, npuHNMMaeMasa No 3agaHuIo
Ha NpOeKTUpoBaHUE.

7.9.5 AMNAWTYAbl BepPTUKaNbHbIX @, , M, WU TOPU3OHTaNbHbIX Zhq , M, KoNebaHwii

(dyHAAMEHTOB KPMBOLLMMHBIX MPECcCOB MpM onepauMsax LTAaMMOBKW CrefyeT onpeaenatb no
dopmynam (63)-(66), B KOTOpbIX 3HadeHune KoadpduumeHta £= 0; MMNynbC BepTUKaTbHOM

CUNbl -JTZ onpegendeTca >3KCnepuMeHTaslbHbIM NYyTEM; MNpPpU OTCYTCTBUUN ONbITHbIX AaHHbIX

AOMYyCKaeTCcs MMMyAbC BepTMKaNbHOM Cuibl onpedensate no dopmyne (123), yMHOXas ero
3HayeHue Ha Ko3dduumeHT %', KOTOPbIA YUYUTbIBAET BINSHMUE XXECTKOCTU MOKOBKWM M Hanluuyme

NOPTOB B  KWHEMATMUECKMX Mapax KPWMBOLIMMHO-IATYHHOrO MexaHusma; npu 10 4
KH X Foom < 6,3-104 kH ponyckaercs npunuuMate % = Fyom £ 6,3:104, a npu Fpom 7 6,3-10%

KOS(PULMEHT ¥ cresyeT NPUHMMaTb paBHbIM 1; UMMYAbC MOMeHTa g NPUHUMAETCs paBHbIM

MMnNynbCcy KpyTtdauwero M™MOMEHTa OT 3aMeaseHnda BpaleHus pa6qux yacren npecca,
BO3HMKAKWOLWEro npwm BbINOJIHEHUN LWTaMNOBKKU, WU OMNpeAENnAeTCa 3KCNEPUMEHTAJIbHbIM NYTEM,

Npy“ OTCYTCTBMM OMbITHbIX JAaHHbIX 3Ha4yeHue Jq;., kH-M:c, ponyckaeTca onpegensitb Mo
dopmyne
Fn O

= 0,1 Rom”

J

roe fuam - HOMMHaNbHOE ycunue npecca, KH;

& - nonHas aedopMaums MOKOBKM B NMpOLIECCE WTaMMNOBKMK, M, onpeAensieMas U3 TUNOBOro
rpadunka paboumx Harpysok ansi paccMaTpmBaeMon Mmoaenun npecca (paboumin xoq nonsyHa);

g - yrfnoBad 4yacTtoTa BpaleHud KpusBowwuna, C_1 , NMPUHMUMaeMaa Nno 3aJaHUK0 Ha

NpoeKTUpOBaHUe.

Mpu onepaumax Bblpybkn aMnauTyay BepTUKanbHbIX kKonebaHuin dyHoameHTa @z, M,
cnepyet onpenensaTtb no gopmyne (62), B kKoTopol koadhduunmeHt £ =0, a 3Ha4YeHMe MMnNysbca




I-JTg cneayeTr onpeaendTtb 3KCNeEpUMMEHTAsIbHbIM - NyTEM,; NMpU  OTCYTCTBUWM  OMbITHbIX AdHHbIX

JOMNyCKaeTcs 3HayeHne umnynbca  ;onpenenstb no dopmyne

7 03P

z T’ (126)

roe fiom - HOMMHaNbHOE ycunue npecca, KH, npu onepauuv BoIpy6Ku;

-1

W] - YrNoBas YactoTa CBo60AHbIX KonebaHUn CTaHWHbI, C™1, onpeaensiemas no gopmyne

K

o = .

roe £, - Ko3dULMEHT BepTUKaNbHOM XECTKOCTU CTaHWHbI, KH/M, NPUHMMaeMblit No 3a4aHuio
Ha NMpoeKTMpoBaHue;

B - Macca BepxXHel 4yacTu npecca, PacnofoXeHHO! Bblllie CEPEeANHbI BbICOTbl CTAHUHBbI, T.

7.9.6 ®yHOaAMeHTbl rMAPaBMYECKUX MPECcCcoB, MpeaHa3Ha4YeHHbIX AN LWTaMMNOBKWM WK
KOBKW, CneAyeT paccuuTbiBaTb Ha [AEWCTBME WMMysbCa BepTUKaNbHOM cuibl. [pu 3ToM

aMnNAuTyay BepTuKalbHbIX KonebaHun dyHaameHTa @y creayeT onpeaenatb no dopmyne (62),

NpMHUMas B Hel ko3dpduumMeHT £= 0, a 3HayeHuWe wmmnynbca ;- no dopmyne (123), B
KOTOPOM ¥ - MakCuMasibHasi CKOPOCTb OMyCKaHUs MOABUXHOW TpaBepcChbl, M/C.

7.10 ®dyHaaMeHTbl NPOKaTHOro o6opynoBaHun
7.10.1 TpeboBaHMsA HacToSIWEro pa3aena pacnpoCTpaHATCS Ha MpPOeKTUpOBaHMe
¢dyHOaMEHTOB OCHOBHOIO M BCMOMOraTesibHOro o60pyaoBaHMs MPOKaTHbIX WM TPYBHbIX LEXOB, a

Takxxe 060pynoBaHNSA HENPEPbLIBHOMO JINTbS 3arO0TOBOK.

7.10.2 B coctaB MCXOAHbIX AaHHbIX AAS MPOeKTUpOoBaHUs GyHAAMEHTOB MNPOKATHOro
obopynoBaHus, KpoMe MaTepmanos, YKa3aHHbIX B nogpasaene 5.1, A0MXKHbl BXOAUTD:

nMjaH OCHOBHbIX ocen obopyaoBaHMA C MPUBS3KOM K OCSIM 34aHWUS, @ TaKXe OCHOBHblE
OTMeTKKN 060pyaoBaHMS; NaaH U paspesbl NOMELWEeHNU TEXHUYECKOro noaBassa uin ataxa;

AaHHble O pacnoJZIoXKeHMN NOTKOB ANd rnapaB/IM4ECKOro CMbiBa OKaJ/iIMHbl M BO3MOXXHblE
BXOAbl B TpaHWEWN JIOTKOB, a TaKXe€ AdHHblE O pPacCno/ioOXXEHUN MECT BO3MOXHOIMO MnosABNEHUA
npon3BoACTBEHHbLIX BOA,

YKasaHus O pacnosioXXeHWM MecT, rae HeobxoAMMO YCTPOMCTBO NECTHUL, MOHTaXHbIX
MPOEMOB, OrPa>XAEHUIM N NEPEKPLITUIA;

[laHHble ANa onpeaefieHnss 3HAYEHUA MOHTaXHbIX Harpy3ok, pacrnonaraembix B npeaenax
NnepekpbITUS noaBana M BO3/e Hero, B BWAe NJaHa, Ha KOTOPOM YyKasblBalTCA creaylowme
OCHOBHbIE 30Hbl AENCTBUSA HaArpysok: OT CTalLMOHApHOro TEXHOJIOMMYECKOro 060pyaoBaHus, oT
BpEMEHHO pas3MellaeMoro CMeHHOoro obopyaoBaHWsl MNpUM pEMOHTaxX C YyKasaHueMm Beca,
rabapuToB, 4YMCNa MOHTAXHbIX €AWHML W MUHUMaNbHbIX MPOXOAOB AN Hauboree TSXKENoro
obopynoBaHus (CMeHHble KfeTU, BaslkM C MOAyWKaMM W T.M.); AaHHble ANs onpeaeneHus
BPEMEHHbIX Harpy3oK OT MOABMXHOMO TPAHCMNOPTa, COAEPXKALLME XapaKTEPUCTMKM N KONIMYECTBO
TPaAHCMOPTHbIX CPEeACTB; [AaHHble AN OnpeaeneHuss Harpysok B MecTax CK1aAupOoBaHUsA
mMeTanna (Beca W pasMepbl TUMOBbLIX BapvaHTOB wWTabenei, nupamua M T.N. C yKasaHUEM
NpoOXo40B MeXAy HWMW); BPEMEHHYI Harpysky OT OCTajibHOro 060pyAOBaHMsA [OMyCKaeTcs




3a/laBaTb B BM/E CMJIOLWIHON paBHOMEPHO pacrnpenesieHHO HarpysKu.

7.10.3 Tlog oOcHOBHOe U BCNoMoratenbHoe nmpokaTtHoe obopygoBaHue cnegyer
NpoeKTUpoBaTb MaCCUBHblE MOHONUTHble 6eToHHble W xene3obeToHHble QyHAAMEHTbl C
HeobxoAMMbIMM Bblpe3aMn, OTBEPCTUAMW W KaHanamm wunm obneryeHHble (paMHOro uUAU
CTEHYaTOro TuMa) MOHONUTHblE MM CHOPHO-MOHOMUTHbIE Xene3obeToHHble (YyHAAMEHTbl C
NCNONb30BaHNWEM TMOSIOCTEM M YCTPOMCTBOM B CTaHOBbIX rMposieTax obWnux U  MeCTHbIX
TEXHUYECKUX STaxen uau nogsasioB; NpU 3TOM YCTaHOBKY paboyel n wecTtepeHHOW KneTen,
peayKTopa v NMpUBOAHOMO ABUratens cneayeTt npeaycMaTtpuBaTtbh Ha obuwem dyHaameHTe. Takue
obwmne obneryeHHble QyHOAMeHTbl cneayeT YyCTpauMBaTb W3 BEPXHEW W HWXKXHENH nauT,
COeAMHEHHbIX CTOMKaMn U CTEHAMM UM MacCUBHbIMU YCTOSAMU (ONopamun), OTAE/EHHbIMU LUBAMU
OT pabouen nnowanakm n 34aHUS.

Ob6opynoBaHMe MeNKOCOPTHbIX, MPOBOJIOYHbLIX W LITPUMNCOBbLIX CTAaHOB [AOMYyCKaeTcs
pasMellaTb B MPOJSIETHOM 4YacTu BepxHen dQyHAaMeHTHoMW nnuTbl. OcHoBHOe ob6opyaoBaHue
KPYMHOCOPTHbIX M CPeAHECOPTHbIX CTaHOB CrfieAyeT pa3MellaTb HaA HecywuMm onopamu
(ctomkamMn unm crteHamm). Paboume un LWwecTepeHHble KNEeTU JINCTOBbIX, TOJCTO/IMCTOBLIX,
penbcobanoydHbIX U APYrUX TSAXeNblX CTAaHOB cneayeT yCTaHaBNMBaTb HA MAacCUBHbIE YCTOM.

7.10.4 B cnyyae, ecnu 3anoxeHue BCeX Yy4yacTkoB GyHAAMEHTOB MNpPOKATHOro
obopynoBaHmsa n 060pyaoBaHMsa HEMPEPbIBHOIO SINTbS 3aroTOBOK Ha O0A4HOW OTMeTKe no rnybuHe
npMBOAUT K MepepacxoAy MaTepuanosB, AOMNYCKAETCS OTAesbHble Yy4yacTku (yHAAMEHTOB
3aKknaablBaTb Ha pa3HoOM rnybuHe.

®yHAaMeHTbl, pa3feneHHble rNy60KMMN OTKPbITbIMK KaHanamu (HanpuMmep, KaHanamu 4ns
CMbIBa OKallMHbI), CrleayeT CBSA3biBaTb MOBEPXY Xesie306eTOHHbIMKU pacrnopkamMn yepes 3-6 M,
pacnosioXXeHne KOTOopbIX AOHKHO 6biTb YBA3aHO C pacnosioxeHneM o60pyaoBaHuS.

7.10.5 ApMnpoBaHue dhyHOAMEHTOB CleAyeT NpPOM3BOAUTb B COOTBETCTBUM C YKa3aHMSMM
noapasgena 5.2. MNpu 3TOM BEPXHIOW apMaTypy MAacCUMBHbIX yHAAMEHTOB criefyeT yKnaabiBaTb
TONbKO MOZA CTaHMHaMM 060pyAOBaHUSA C AMHAMUYECKUMU Harpy3KaMu.

JnameTpbl CTEPXHEN HWXHEN apmaTtypbl cieayer npuHuMMaTb He MeHee 16 MM Ans
dyHaameHToB AnmHom 4o 30 m 1 20 MM - anmHom cebiwe 30 M.

7.10.6 Moa  cTaHWHamu obopynoBaHus, BOCMNPUHMMAKOLWMMH cucTeMaTmyecKu
OENCTBYOWME yaapHble Harpysku, cneayeT npeaycMaTpuBaTb YCTaHOBKY 2-3  CETOK,
pacnofnaraeMbiXx B COOTBETCTBMM C yKasaHusaMn 5.2.14. lpn 3TOM BepXHME CeTKMU, aoxoasuime
00 Kpasa dyHaameHTa, cneayetr 3arnbaTtb BHW3 BAOAb BEPTUKaAbHOW FpaHM Ha AnuHy 15
AnamMeTpoB 3arnbaemMbiX CTEpXXHEN.

7.10.7 TMpu HanMuMM MECTHbIX BO3L4ENCTBMI OT JIYYUCTOW TEMJIOThbl, YyAapOB KyCKaMu
nagarLen okasanHbl U T.N. BepTMKanbHble rpaHn dyHAaMeHTa crieqyeT apMUpoBaTb CETKaMn U3
CTEpPXHEeN gnamMeTpom 12 MM C KBagpaTHbIMU A4yenkamMu paamepom 200 MM.

7.10.8 Pacuer konebaHu MacCcMBHbIX GyHAAMEHTOB MNOA MpoKaTHoe o0bopyaoBaHue
BbINONHATL He TpebyeTcs.

PacyeT NMpo4yHOCTN 3N1EMEHTOB (DYHAAMEHTOB BbIMOJIHAETCA B COOTBETCTBMM C YKa3aHUSAMMU
5.2.20 wn 5.2.21. Tlpn 23TOoM Harpysku, BO3HMKawwWwuMe npu pabote obopyaoBaHus B
NCKJTIIOYNTENbHbIX C/lydasix, HanpuMmep, Npu pe3KoM HapyLleHUN TEXHOI0rMYecKoro npouecca, u
Harpy3ku, BO3HMKawLWMe Npu aBapusx (NOAOMKa WNUHAENEN, coeanHUTeNbHbIX MydT mn T.M.),
OTHOCSITCA K BPEMEHHbIM 0CO6bIM HarpysKam.

7.11 ®dyHAAMEHTbl METa/JIOpEXYLNX CTAaHKOB
7.11.1 B cocTtaB UCXoAHbIX AAaHHbIX A1 NPOEKTUPOBaHNA PyHAAMEHTOB MeTa/lNIopexyLmx
CTaHKOB, KpOMe MaTepuasoB, YKa3aHHbIX B nogpasaene 5.1, A0/MKHbI BXOAUTL:

yepTex OMOpPHOM MOBEPXHOCTU CTaHWMHbI CTaHKa C YKa3aHWEM OMOPHbIX TOYekK,
PEKOMEHAYEMbIX CTOCO60B YCTAHOBKWN M KPEMN/IeHMs CTaHKa;




AaHHble O 3HAYeHUsIX Harpy3oK Ha (pyHAAMeHT: Aaa CTaHKoB € mMaccon go 10 T - obwas
Macca CTaHKa, a ANs CTaHKOB C Maccon 6onee 10 T - cxeMa pacrosloXeHUs CTaTUUYECKUX
Harpysok, nepeaaBaeMbiX Ha yHAAMEHT;

ANS CTaHKoB, Tpebylwux OrpaHuYeHus ynpyroro KpeHa ¢yHAaMeHTa, - JaHHble O
npeaenbHO [OMYCTUMbIX W3MEHEHUSIX TMOMOXEHUS LEHTpa TSXKECTM CTaHKa B pe3ynbraTte
YCTaHOBKU TsKEeNbIX AeTanein u nepeMelleHus y3noB CTaHka (MM MakKcuMasbHble 3HauyeHus
Macc AeTasiel, MacCbl NOABUXHbIX Y3M0B U KOOPAWHATbI MX NEPEMELLEHNS), @ TaKXKe AaHHble O
npeaenbHO AOMYCTUMbIX yrnax noBopoTa ¢yHAaMeHTa OTHOCUTENbLHO FrOPU30HTaIbHOM OCHU;

OaHHble O KJjlacCe CTaHKOB MO TOYHOCTM, @ TaKXe O XECTKOCTU CTaHMHbl CTaHKOB, O
HeobxoammocTn obecnedeHnss XEeCTKOCTM 3a cyeT dyHAaMeHTa M O BO3MOXHOCTM 4acTomn
nepecTaHoOBKWN CTAHKOB;

ONst BbICOKOTOYHbIX CTA@HKOB - yKasaHus 0 He06XoaMMOCTU N peKOMeHAYEMOM criocobe ux
BMOpPOM30MSLUMN: KPOME TOro, B 0C060 OTBETCTBEHHbIX Cry4dasix A1 TakKMX CTaHKoB (HanpuMmep,
NMpu yCTaHOBKE BbICOKOTOYHbIX TSXENbIX CTAHKOB MMM MPU YCTaHOBKE BbICOKOTOUYHbIX CTAHKOB B
30HE MHTEHCMBHbIX KonebaHnm OCHOBaHMI) B UCXOAHbIX AAHHbLIX A1 NPOEKTUPOBAHUS AOJIXKHbI
coaepXaTbCsl pe3ysbTaTbl U3MepeHUn kKonebaHUM rpyHTa B MecTax, NpPeAyCMOTPEHHbIX AN
YCTAaHOBKW CTaHKOB, W Apyrue pAaHHble, HeobxoAuMmble ANs OnNpeaeneHms rnapaMeTpoB
Bubpounsonaumm (NpeaenbHO AONYCTUMblE aMMAMTyAbl KonebaHuin pyHaoaMeHTa nnm npeaenbHo
AONYCTUMbIE aMMINTYAbl KoNebaHN 3/IEMEHTOB CTaHKa B 30HE pe3aHus U T.M.).

7.11.2 CtaHKM B 3aBUCMMOCTM OT WX MaACCbl, KOHCTPYKUMM U KNacca TOYHOCTH
AOMyCKaeTCcs yCTaHaBimBaTb Ha 6€TOHHOM MOACTMAAKOLWEM Coe Mnosia uexa, Ha yCTpOeHHble B
Moy yTOJILLEHHble BETOHHbIE UK Xene306eTOHHbIE NeHTbl (JIeHTOYHble dYyHAAMEHTbI) UM Ha
MaccuBHble pyHAAMEHTbl (OAMHOYHbIE UK obwme).

7.11.3 Ha noactunawoweM croe nosa uexa cieayer ycTaHaBaMBaTb CTaHKM C Maccol Ao
10 T (npu cooTBeTcTBYtOWEM 060CHOBaHUM A0 15 T) HOpMasbHOMW U MOBbLILLEHHON TOYHOCTU C
XECTKMMWN N CPpefHEN XEeCTKOCTU CTaHWHaMu, Ans Kotopbix {/k <8 (roe f- anuHa, k- BbiCcoTa
CeYeHUs CTaHMHbI CTaHKa), a TaKXe BbICOKOTOYHble, BUOPOM3ONALMNIO KOTOPbIX AOMycKaeTcs
OCYLLECTBNSATb MPX MOMOLWLM YNPYFrMX OMNOp, PacrosiOXeHHbIX HenocpeaCTBEHHO MoA CTaHWMHOM
CTaHKa.

Ha ycTpamBaemble B MOy uexa YTOJWeEHHble GeTOHHble MNK Xene3obeToHHble JIeHThI
[ONyCKaeTcsa yCcTaHaBAMBaTb CTaHKM € maccoi go 30 T.

7.11.4 Ha dyHaaMeHTbl cnegyeT yCTaHaBAMBaTb CTaHKK Cneayowmx BUAOB:

C HEXECTKMMWN CTaHMHaMW C OTHOLWEHMeM { /% 28 N C COCTaBHbIMWU CTAHMHAMWN, B KOTOPbIX
Tpebyemas xecTkocTb obecneunBaeTcs 3a cHeT PyHAAMEHTa;

c macconm 6onee 10 T (unm 15 T npwm cooTBeTCTBYHOWEM 060CHOBaHWUWM) MNpU TOMLWMHE
6eTOHHOro NoACTMUIAKOLWEro Cosa nosa, HeAoCTaTOYHOW ANS YCTaHOBKM CTaHKOB AaHHOM MacChl;

BbICOKOTOYHbIE, AN BMOPOM30NALMM KOTOPbIX HeobxoauMa YyCTaHOBKA CrneunanbHbIX
dbyHOaMeEHTOB.

MpuMeyaHue - YCTaHOBKA BbICOKOTOYHbIX CTAHKOB Ha obuwme ¢yHAAMeHTbl AOMyCcKaeTcs
TONIbKO B C/ly4yasiX, €CivM B 4YUCie rpynnbl CTaHKOB, YCTaHaB/IMBAEMbIX Ha oAMH ¢yHAAMEHT,
OTCYTCTBYIOT Takue, npu paboTe KOTOpbiX 6yayT BO3HUKATb [AMHAMUUYECKME Harpyskw,
Bbi3blBalOlMe KonebaHuss C aMnAnTyaaMmu, MPEBbIWAIWNMA  NpeaesbHO  A0MNYyCTUMbIE,
yKasaHHble B 3a/laHNN Ha NMpPOEeKTMpPOBaHMeE.

7.11.5 [na BbICOKOTOYHbIX CTa@HKOB, YyCTaHaB/AMBaeMbiX Ha BUOPON30INPOBAHHbBIX
dyHOoamMeHTax UM TpebywwmMx nNepmogmyeckor KCTUPOBKM, PEeKOMeHAYyeTCs WCNosb30BaTb
KOMOMHMPOBaHHbIE YMNPYro-)XeCTKMe OMnopHble 3/IEMEHTbI, TMO3BOMSKOWME MNEepexoauTb OT
ynpyrom yctaHoBkun pyHaaMeHTa, obecneymsatollen ero BU6ponsonsumio, K XecTkon.




Mpn NpOEKTUPOBaAHUM BUGPOU3ONMPOBAHHbLIX (YHAAMEHTOB CTAHKOB Ha pPe3nHOBbIX
KOBpPMKax AO0MXKHbl 6blTb MpeayCMOTPEHbl YCTPOWCTBa, ob6ecrneynBatoliMe BO3MOXHOCTb CMEHbI
3TUX KOBPUKOB.

7.11.6 [na oAMHOYHbIX (PYyHAAMEHTOB CTAaHKOB HOPMaSibHOM W MOBbIWEHHOMW TOYHOCTU C
mMaccorh go 30 T BbICOTY (QyHAaAMeHTa cneayetr nNpuUHUMaTb B COOTBETCTBMW C AaHHbIMMU,
npuBegeHHbIMM B Tabnuue 13, a Ans craHkoB C Maccoh 6onee 30 T - HasHayaTb U3 yCNoBUSA
obecneyeHns HeobXooMMOIM KECTKOCTM CTaHMHbI 3a c4yeT @dyHOoaMeHTa, a TakKxe U3
KOHCTPYKTMBHbIX COObpaxeHuii (B 4YaCTHOCTH, B 3aBUCUMOCTU OT rNyOMHbI MPUSMKOB).

7.11.7 BbicoTy 06wnx ¢dyHAAMEHTOB CTaHKOB HOPMAsibHOMW M MOBbILWEHHOW TOYHOCTU
cnepyeTt onpeaensatb NoO pel3ynbTataM pacyeta @yHAaMeHTa no MNPOYHOCTM WU XKECTKOCTU C
y4YeTOM MMHMMaNbHO Heobxogmmon BbicOTbl (CM. Tabnuuy 13), obecneumBawwern Tpebyemyto
XKECTKOCTb CTaHMHbl OTAENbHbIX CTAHKOB, a TaKXe W3 KOHCTPYKTUBHbIX COOBpa)keHui,
ocobeHHOCTEN faHHOro BMaa CTaHKa M yCcnoBun ero o6cnyxxmeaHus.

7.11.8 ®yHaaMeHTbl CTaHKOB crieqyeT apMnpoBaTb CETKaMM U3 CcTepXxHein gnameTpom 8-10
MM C KBaApaTHbIMM siyenkamu pasmepom 300 MM, ykiagbiBaeMbiMM Ha pacctosHum 20-30 MM oT
BEepXHel U HMUXHeN rpaHen dyHaaMeHTa.

7.11.9 YcTaHOBKY CTaHKOB [AOMNyCKaeTcsa NpoM3BOANTb Kak 6e3 kpensieHums, Tak U C
kpenneHnem dyHaaMeHTHbIMKM 6onTamMu. [pyn 3TOM KpenseHue CTaHKOB (yHAaMEeHTHbIMU
6onTamm obszaTenbHO:

npu HeobxoaMMOCTM obecrneyeHnss COBMECTHOM paboTbl CTaHWHbl C  GYHAAMEHTOM
(HanpuMep, CTaHKOB BbICOKOW TOYHOCTW, YCTaHaB/IMBAEMbIX Ha OAWMHOYHble pyHAAMEHTbI, UK
CTaHKOB C HEXEeCTKMMW CTaHMHaMN, B KOTOPbIX TpebyeMas XKeCTKOCTb CTaHWHbl obecneymnBaeTcs
3a cyeT dyHAaAMEHTA);

npyM AMHAMUYECKMX Harpyskax OT BO3BpPaTHO-MOCTYMNaTeflbHO MEPEMELLALINXCA Macc
(HanpuMep, B NpoAOJIbHO-CTpOrasibHbIX CTaHKax) WM OT BpallaloWMXCs HeypaBHOBELLEHHbIX
Macc, KOTOpble MOryT Bbi3BaTb nepeMelleHnss @yHaaMeHTa npu paboTe Ha CKOPOCTHbIX
pexxuMax (Hanpumep, B TOKapHbIX U dpe3epHbIX CTaHKax).

Tabnunua 13
Mpynna CraHkn BbicoTa dpyHAameHTa /4, M, nog
CTaHKOB MeTannopexyLline cTaHku
HOPManbHOM N MOBbILWEHHOM
TOYHOCTM C Maccon go 30 T
1 TokapHble 0,3 /T

FOpPU30HTaNbHO-MPOTSXHbIE
MpoaonbHO-dpe3epHbie

MpoaonbHO-CTpOranbHbie

2 LLnndosanbHble 0,41

3 3y6opesHble 0,6 +/I

KapycenbHble, BepTUKasbHbIE MNOlyaBTOMaThI
M aBTOMAThI




KapycenbHo-dpe3sepHble
KoHCONbHO- 1 6eCKOHCONbHO-(pe3epHbie

[OpU30HTaNbHO-pPaCTOYHbIE

4 BepTukanbHO- U pagnanbHO-CBEPSINbHbIE 0,6-1m

5 MonepeyHo-CTporasnbHblie N Aon6exHble 0,8-1,4m™

O6o3HaveHune: [ - anvHa pyHaaMeHTa, M.

MpnMeyaHuns

1 Ang rpynn 4 n 5 6onblune 3HayeHus cnenyeTt NMpuMHMMaTh A8 CTaHKOB 60blinx
pa3MeposB.

2 Onsa arperatHbIX CTaHKOB MOBbIWEHHON TOYHOCTU, MHOrOOMepPaUNOHHbIX CTaHKOB U1
CTaHKOB C MpOrpaMMHbIM ynpasneHneMm (OTAEeNbHbIX WIW B aBTOMATUYECKUX JIMHUAX)
BbICOTY pyHAAMEHTOB cneayeTt yBennumeaTtb Ha 20%.

7.11.10 MNpwn yCTaHOBKE CTAaHKOB Ha YTOJILWEHHbIX BETOHHbIX UK Xene306eToOHHbIX JIeHTax
nona WAM Ha OTAENbHbIX (yHAaMeHTax NeHTbl U (yHAaMeHTbl cneayeT paccyMTbiBaTb Ha
MPOYHOCTb Ha AENCTBME paCYETHbIX CTAaTUYECKMX Harpy3oK B COOTBETCTBMW C YKa3aHUAMMU
5.2.20 n 5.2.21 n B cnyyae Heobxo0AMMOCTM - HA XeCTKOCTb (CM. 7.11.6).

7.11.11 PacuyeT oCHOBaHuM ¢QyHOAAMeHTOB no Aedopmauusam cieayer npousBoAUTb B
c/lyyasax orpaHumdeHms yrnos nosopoTa dyHAaMeHTa, Npu 3TOM JAonyckaeTtcsa npeHebperaTb
ynpyrocteto ¢yHaameHTa. Pacuer yrnos noBopoTa dyHAaMeHTa creayeT BbINOJHATb Ha

[ENCTBME pacyeTHbIX (C KO3MEdULUMEHTOM HALEXHOCTM MO Harpyske 7¥f = 1) craTMyeckux,
SKCLEHTPUYHO MPUJTOXKEHHBIX Harpy3oK.

7.11.12 Pacuer konebaHun HeBMOPOM30IMPOBAHHLIX GYHAAMEHTOB CTAHKOB, Kak
MnpaBwuio, HE BbIMOJIHAETCS.

7.11.13 PacctosHme oT PyHAAMEHTOB BbICOKOTOYHbIX CTAHKOB A0 (PyHAAMEHTOB CTaHKOB,
paboTalWwmx CO 3HAYUTENbHbIMW AWHAMUYECKUMU Harpyskamm (AonbexkHble, CTporajbHble U
T.M.), BO/MKHO 6bITb HE MeHee 15 M.

[JonyCcTUMOCTb YCTAaHOBKW BbICOKOTOYHbLIX CTaHKOB B 30HE AENCTBUA pasfIMdYHOro poaa
NMPOMBIWNEHHBIX W TPaHCMOPTHbIX WUCTOYHWMKOB BMOpauuni crneayet MpoBepsiTb pacyeToM B
COOTBETCTBMM C noapasgenom 6.5.

7.12 ®dyHpaMeHTbl BpalWawwWmnxXca neyven
7.12.1 TpeboBaHusA HacTOSIWEro pas3aena pacnpoCTpaHATCS Ha MpPOeKTUpOBaHMeE
dyHAaAMEHTOB BpalLaloLWnxXcsa 06XXMroBbiX neyen ¢ yncnom onop 6onee AByX.

7.12.2 B coctaB UCXOAHbIX AAHHbIX A1 MPOEKTUPOBAaHUS, KpOMe MaTepuanoB, yKasaHHbIX
B nogpasgene 5.1, 4OKHbI BXOAUTDb:

YEPTEXN KOpnyCa neyn C yKkazaHunem ToNWnH CcTanbHOM OGOJ’IO‘-IKVI, pa3MepoB 6anpgaxen n




TONLWMNHBI DYTEPOBKY;

[laHHble 0 uucre 3y6beB BEHLIOBOW LIECTEPHW; 3HAYEHUs Harpy3ok Ha dyHAaMeHTbl OT
OMOPHbIX paM M POJSIMKOB, @ TaKXe Ha Ofnopy MNpuMBOAHOrO 060pyAOBaHUS OT MEXaHM3MOB
npueBoaa;

4acCTOTa BpalWeEHNA KopnyCa neyvyn B aKCnJlyatauMoOHHOM peEXNMe;
3Ha4YeHne MaKCMManbHOIo ycuama B rmapoynope ans neqeﬁ, CHabXeHHbIX rmapoynopaMu.

7.12.3 OyHaaMeHT BpallalolWencs rneyum Ao/HKEH NPOEKTUPOBATbCS, KakK NpaBuio, B BUAE
OTAENbHbIX Xefie306eTOHHbIX OMoOp PaMHOM WM CTEHYaATOM KOHCTPYKUWMK, BbIMOSHAEMbIX
MOHOIUTHbIMU UM COOPHO-MOHOIUTHLIMM U OTAENbHbIMKM OT GYHAAMEHTOB W ApYyrux
KOHCTPYKUM 3gaHuda. lpu 3ToM npusBogHoe obopypoBaHme u 6amMXKanwyl pomMKOornopy
Heob6xoaMMO pa3MelaTtb Ha OAHOW ONoOpe CTEeHYATOM KOHCTPYKUWMM CO CTEHaMM B ABYX B3aMMHO
nepneHaMKynspHbIX HanpaBieHusX.

7.12.4 PacuyeTHOM CXeMOM ycTaHOBKM (Neun u dyHaaMeHTa) SABNSETCS Hepa3pe3Has b6anka
(Kopnyc neun), WapHUPHO OonNupalroLlascs Ha ynpyrme onopbl. YNpyrocTb Ornop y4uTbiBaeTcs B
BEPTUKANbHOM M FOPM30OHTaNIbHOM HanpaB/AEHUSIX.

BepTukanbHble #© ropu3oHTaNbHble  Harpysku Ha  onopbl, HanpaB/ieHHble
nepneHaMKynsapHoO M BAOMb OCU Meyn, cneayer Onpelensitb C YyYeTOM COBMECTHOW paboThl
Kopnyca neyu n dyHaamMeHTa.

7.12.5 Mpu NpoeKTUpOBaHUM onop KO3IMPULUEHTbI UX XECTKOCTU B TOPU3OHTANIbHOM
HanpaBneHuu, NeprneHaAnKYISpHOM OCU Meyn, creayeT NMpuMHUMaTb He MeHee KO3 dULNEHTOB
XXECTKOCTU Kopryca neyu, NpuUYeM Ans KpanHUX Oornop He MeHee KO3 ULMEHTOB XXECTKOCTU
Kopryca neyu B MecTe pacrnoJIOXXeHUs COCEHUX C HAM OMop.

MpuMevaHue - Moa KO3(PPUUMEHTOM XECTKOCTU Kopryca Meyn cneayer MNOoHUMaTb
peakuuio HepaspesHoW 6ankuM B MecTe pacrnoJIoXXEHUS pacCMaTpuMBaeMOW OMopbl Mpu ee
rOpU30HTaSIbHOM €ANHUYHOM CMEeLLEeHMM NOoMNepeK OCU Neyu.

7.12.6 HopMaTMBHble TOpPU3OHTasIbHbIE HArpy3kum Ha onopbl Fn,f , KH, gencreyrowme
BAOJIb OCU Neyn, cnegyeT onpenensTtb no gopmyne

_ Fn,ka

F
el cosa (128)

rae Fn,v' HOpMaTMBHAs BepTMKanbHas Harpyska, kH, onpepensiemMass Mo COOTBETCTBYOLEMY
coyeTtaHuto (7.12.9);

kf - KO3 duumeHT TpeHms noabaHaaxHonh obeyaliku MO OMOPHbIM  POSINKaM,
npuHMMaeMbin pasHbiM 0,2;

o - Yron MeXay BepTUKasbl W NpPsSIMON, COEAUHSIOWEN OCb KOprnyca C OCbl0 OMOPHOro
posnvka.

7.12.7 Topu3oHTaNbHble Harpy3km Ha OMopbl, AEACTBYKOLWME BAONb OCUM Meyn, npu
060CHOBaHMK pacyeTOM JornyckaeTcsa MepegaBaTb Ha 0MNopy MpuMBOAHOro o6opyaoBaHus
CTaNbHbIMW pacnopKaMn, CBSA3bIBAOWMMN ONOpbl Ha YpPOBHe X Bepxa. Npu pacyete pacnopok,
KpoMe YCWUNui, yKasaHHbiX B 7.12.6, cnegyeTr y4umTbiBaTb YCWUAMS, BO3HMKAKOLWME B HUX OT
TemnepaTypHbIX BO34ENCTBUNA.

7.12.8 HopMaTuBHbIe UMKINYECKME Harpysku (BepTuKanbHas Fn,v, U ropusoHTasbHas

0k, DedCTByIOWAs NeprneHAMKYISPHO OCU Meun) Ha Ornopbl OT Beca Meuu, Ternno06MeHHbIX




YCTPOWMCTB, (pyTEPOBKM N 06XKMraeMoro matepuasa, MOHTaXHbIX M TeMnepaTypHbIX AedopmMauui
Kopnyca neuyn, KH, BO3HMKawOWMe Npu BpaALWEHUM MNeuYn C SKCUEeHTPUCUTETOM, creayer
onpenenaTb B COOTBETCTBMM C pacyeTHOM CXEMOW, yka3aHHoW B 7.12.4. MNpu aToM Heobxoammo
NpMHMUMaTb MaKCMMasibHOE 3HayeHue peakuuu, MoslydaeMoe Ha Oornope MNpu 3KCLEeHTpucuteTe
oCu Kopnyca neuu, pasHoMm 20 MM, 3a4aBaeMOM NOOYEPEAHO Ha KaXKaAoK onope B BepPTUKANbHOM
N rOpU3OHTA/IbHOM HanpasneHusaX. MakcMMasnbHble pacyeTHble Harpy3ku neym C YMCaoM onop
He 6onee 4yeTbipex AONyCKaeTCs onpeaensaTb NPU 3KCLEHTPUCUTETE OCKM KOpryca ne4vym, paBHOM
10 mm.

MpuMeyaHne - Harpysku Fn,vl/l Fn,h Ana Tpex- N YETbIPEXOMOPHbIX nevemn OOMNYyCKaeTCcA
onpenenaTb NMpu 3KCLUEeHTPUCUTETE OCM Kopnyca nedun, pasHom 10 mmM.

7.12.9 PacueT onop No NpoO4YHOCTM MPOMU3BOANTCSA Ha CleaylLlMe COYETAaHMS Harpysok: 1)
B, F,2) e, Fio, Fy, rne F., Fr, Fy- pacueTHble Harpysku Ha paccMaTpuBaemyo
onopy, KH, onpegensiemMble B COOTBETCTBMM C YyKasaHusmum 7.12.6, 7.12.8 n 5.2.21; Fv,c -
pacueTHas BepTUKanbHas Harpy3ka Ha onopy, kH, onpeaensemMas B COOTBETCTBUMM C

yKasaHumsamMu 7.12.4 6e3 ydyeTa ISKCLEHTpUCUTETaA Meuu; Ff,.: - pacyeTHasi rOpM3OHTasbHas
Harpyska Ha onopy, kH, peicrteylowas BAOMb OCK Meyun, onpepensieMas B COOTBETCTBMU C
yKkasaHumamm 5.2.21 npu 3aMeHe Harpysku Fn,v , B dopmyne (128) Ha Harpysky

Fn,v,c (onpepeneHHylo 6e3 yyeta aKCLUEHTPUCUTETA NeYn).

MpuMmeyaHns

1 [Ans onop, 060pyAOBaHHbIX rMAPOyNnopaMu, B Ka4yeCTBE paCYETHOro 3Ha4yeHus
FOPU30HTaNbHOM Harpysku, HanpaBfAeHHOW BAONMbL ocu neun, &, kH, cneayeTr npuHUMaTb

Hanbonbliee M3 ABYX €e 3Ha4yeHui, onpegeneHHbix no dopmyne (128) m no ycmnmio B
rmagpoynope.

2 PacyeT ornop Ha BTOpOe COYEeTaHWEe HarpysokK ciefyeT NMpou3BoAuTb C YYETOM MOMEHTa,
[EeNCTBYIOLLEr0 B FOPU3OHTAsIbHOM MMIOCKOCTM OT Harpysku £, NPUAOXEHHON TONbKO K OLHOMY
N3 POSIMKOB OMOpPbI Meyun.

7.12.10 PacueT Xene3obeTOHHbIX 3/EMEHTOB OMOP HAa BbIHOCAMBOCTL CreayeT
Npou3BOAUTb Ha Harpysku, onpeaenseMbie B COOTBETCTBUU C yKasaHuaMM 7.12.9, npuHMMas

KO3 ULMEHT HAAEXHOCTM Mo Harpy3ske F¥f = 0,8.

7.12.11 TMnowaab nMoaowWBbLI ONOpbl CNneayeT onpenensaTb U3 yCoBUS AOMYCTUMOCTU ee
OTpblBa OT OCHOBaHMA He 6osee YeTBEPTM LUMPUHbI MOAOLUBbI.

7.12.12 ®GyHaaMeHTbl nog ne4vm cnefyeT npoeKTMpoBaTh TakMM 06pa3oM, UTobbl 3HaUYEHUS

NnepBol 4acToTbl COBCTBEHHbIX BEPTUKASIbHbIX W TFOPU30OHTasIbHbIX KoebaHWUM YCTaHOBKM,
onpepenseMble Assl pacyeTHOM cxembl 7.12.4, oTiM4anucb He MeHee yeM Ha 25% 3HaueHus

4aCTOTbI 3aLlenieHns 3y6beB NpMBoAa , C, BbIYUCIEHHOI Mo hopMye

w =0,1050a, | (129)

roe M - yncno 3ybbeB BEHLIOBOM LLECTEPHN;

#, - yacToTa BpaweHnsa nevmn, o6/MuH.

MpunoxeHue A
(obszaTenbHoE)




TepMUHbI U onpeaesieHns
B HacToAweM cBoae npasun MNpUMEHEHbl cneaylume TepMUHbI C COOTBETCTBYHOLLMMMU
onpeneneHnsamu:

A.1 amnnautypa konebaHunn (displacement amplitude): BenuuuHa, paBHas
MaKCcMManbHOMY abCOMIOTHOMY 3HAUYEHWUID MNepeMelleHMss Npu KonebaHusax; AN CydYanHbiX
konebaHmin  amnauTygon  KosebaHuii  Ha3biBaeTCs  cpeaHeKBaApaTU4ecKoe  3HadeHue
nepeMeLLeHuns.

A.2 CKOpPOCTM nNpoOAOJsIbHbIX M nonepeyHbix ynpyrux BoaH (longitudinal and
transversal elastic wave velocities): [MapameTpbl rpyHTa Kak ynpyrom cpefbl, paBHbie
KBagpaTHbIM KOPHSIM OTHOLWIEHWA ynpyrnx wmoaynen (KOMMPECCMOHHOro W CABWUIOBOro
COOTBETCTBEHHO) K MJIOTHOCTMU.

A.3 cpegHee cTaTMyeckoe aaBsieHue noa nopaowsBoi ¢dyHaameHTa (average static
bearing pressure): CpegHee paBneHve nog nNoAOWBON dyHAAMEHTa OT pacyeTHbIX

CTaTUYECKNX HArpy3okK C KOBCbeVILI,VIGHTOM HaAEXHOCTU NO Harpy3ke J:"'f , paBHOM 1.

A.4 pacueTtHoe conpoTuBsneHne rpyHTa ocHoBaHua 5 (allowable bearing
pressure): 3HauyeHue, onpegensemMoe B COOTBETCTBMM C TpeboBaHmamm CM 22.13330 ¢
y4yeToM pa3MepoB U 3arnybnenns dpyHaameHTa.

A.5 Ta6nuMuyHOe 3HauYeHMe pacyeTHOro conpoTuBneHus £ (tabulated value of

allowable bearing pressure): 3HaudeHne, coagepxauweecs B Tabnmuax CM 22.13330 u He
3aBucsLee OT pa3MepoB U 3arnybneHns gyHgameHTa.

A.6 akcnoHeHTa maTtpuubl (matrix exponential): MaTtpuyHas @yHKUMS OT KBagpaTHOM
MaTpuubl, aHanormM4yHasa o6bIYHON 3KCMNOHEHUNANBHOM QYHKUNN.

A.7 cnekTpaJjibHass MNJIOTHOCTb MOLWLHOCTM cJiyyaihHoro npouyecca (stochastic
process power spectral density): OyHkuus, onucbiBatowas pacrnpegeneHme MOLHOCTH
C/ly4yalHOro npouecca B 3aBUCUMMOCTU OT YacCTOThl.

A.6, A.7 (BBegeHbl gonosHnTenbHo, M3am. N 1).

MpunoxeHune b
(pekomeHpyemoe)

PacueT kone6aHMi HECUMMETPUUYHbIX MAaCCUBHbIX U CTEHYaTbIX (pyHAAMEHTOB Npu
NPON3BOJZIbHOW 3aBUCUMOCTU HAarpy3ku oT BpeMeHHU
Bb.1 ®yHaamMeHT cumTaeTtca abcontoTHO TBEpAbIM TEIOM, MMEKLWKMM 6 cTteneHen ceoboabl: 3

1 1 1
nocTynaTtesibHbIX nepemeweHus x', » , z'Havana koopauHaTt 'w 3 yrna nosopota X , &,
1 o 1
W oTHOCMTEenbHO ocen x', ¥ , =z'cooTBeTCTBEHHO (pUCyHOK B.1).
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PucyHok B.1 - CteneHu cBob6oabl dyHAaMeEHTa
6.2 KonebaHus ¢yHOaMeHTa ONUCLIBAOTCA CUCTEMON wecTn auddepeHumnanbHbIX
YpaBHEHUN:

le i:l"'M;2.:[’:|+M;'3§I+sz4f+sz5 '5{5'+sz6‘;; I+sz1 il+3;'23}|+3;'32|+3;'4:"?+
+ Bysip™+ Bigp "+ Ky '+ Kygy+ Kinz + Koy + Kyso'+ Kgw'= f (£ (1< < 6y, (B-1)

rae My, By w Ky - snemeHTbl MaTpuu  MHepuMu, AeMNdUPOBaHUS U KECTKOCTU

COOTBETCTBEHHO, a .f; () - 0606LEeHHble CUNbl, AENCTBYIOWME HA (dyHAAMEHT (AMHaAMUYEcKue

noctynaTtesibHble U BpallaTesibHble BO34ENCTBUSA, HOPMATUBHbIE 3HAUEHUS).

B.3 Hauano koopauHaTt (' MoMellaeTcs B LEHTP TSXXeCTW noAowsbl dyHAAMeHTa; OCb
z' HaNpaBNsETCA BEpPTUKANbHO BBEPX, FOPU3OHTA/IbHbIE OCW NexaT B MJOCKOCTU MO/AOLIBbI
dyHOaMEHTa M ABNAOTCA ee rnaBHbIMM ocaMWu. [puM 3TOM MaTpuubl AeMndupoBaHUa W

KECTKOCTU AnaroHanbhbl: By =0m Ky =0npun 1 =7, (1£i46; 157 %6),

6.4 HeHyneBble AnaroHasibHble 3/IEMEHTbl MaTpULbl XXECTKOCTU cneayeT onpeaenstb no
dopmynam:

Kn=Kp=Ky, En=K;,; K=Ky, L5=Kg,; K=Ky, (B.2)

I

rme £, E;n Kw BblumMcnsTca no d¢opmynam (11), (9) m (12), a Kq;.' 7 K-;;' - u3
COOTHOLLEHWUM

Ry = Coly —mghy; Ky =Coly —maghy, (5.3)

roe fx' 7] f}l'- MOMEHTbI MHEPLUMKN NOAO0LWBblI OTHOCUTETbHO ocen x'w .J’?I COOTBETCTBEHHO.

6.5 2neMeHTbl MaTpuubl WHEpPUMU TMPEACTaBAAT Ccobo Maccy BCel YCTaHOBKMU
(dbyHoameHTa C 3acbIiNKOM rpyHTa Ha ero obpesax M BbICTynaxX WM MallWHbI), ee cTaTudecKkue
MOMEHTbl M €€ MOMEHTbl WMHepuuu, KOTopble crneayeT onpeaensaTb B CUCTEME KOOpAMHaT
lelylzl

b.6 HeHyneBblie AnaroHasbHble 31eMeHTbl MaTpuLbl AeMNdUpoBaHUa cneayeTt onpenenstb
no dopmynam:

Bzz' = EDJ' K!T!'M!I'!' (1ii i6)/ (5-4)




OTHOCUTENbHOIO

Ly =Dy=%,, Ih=§ D =2y

aemndurpoBaHuns E., E., %'q;.m Ew onpeaensitoTca B COOTBETCTBMM C yKasaHuaMm 6.1.5-6.1.6.
6.7 Onsa cucrtembl ypaBHeHun (Bb.1) npu npomM3BOSIBHOM 3aBUCMMOCTM Harpysku oT

BpPEMEHW cneayeT NpUMEHsITb YMCNEeHHble MeToAbl pelweHns guddepeHunanbHblX ypaBHeHU. B

YacTHbIX Cy4yasix MepUoANYECKOn, WMMYSIbCHOM WM CNyYaMHOM Harpy3ku, a TaKxe npu
HaM4YMM NMIOCKOCTU CUMMETPUMN BO3MOXKHO MPUMEHEHNE aHaNIMTUYECKMX METOO0B.

roe Dy=D5=%, , ;  3HauyeHus

6.8 Ans pacyeToB KonebaHM HECMMMETPUUYHbIX MACCUBHbIX U CTEHYaTbIX YyHAAMEHTOB
PEKOMEHAYETCS UCMONb30BaTh MAaTPUUHYO HopMy:

MO+B'y@O+Eq@ =10, (B.5)

rae q'@=[xyz1ew] f'(f-]':[Fx'Fy'Fg'Ml'Mm'qu]T - BEKTOP-CTON6LbI 0606LLEHHbIX

KOOpAMHAT W CBS3aHHbIX C HUMKM 0606weHHbIX cun; W', B'w EKE'- maTtpuubl uHepuum,
AeMndUpoBaHMS N KECTKOCTU:
1 0 0 0 | md, —m.::lt’}I
0 M 0 — ek, 0 i,
0 0 M md,, — 0
MI= 1 1
I:I _mdz P?ch}, B.I'D - ._.rxl}lll:l - Jl}ZID
i ] — _'-’Tx";u'l:l = —JJ,-Z-D / (B.6)
_—m.::q:’.JJ it 0 - —JJ,-,_.-D =N
roe # - Macca dyHaaMeHTa ¢ MawuHoi; Sxn, Hgn, Syou Jx'}l'l] , J_;u'z'[l , 320 - MOMEHTHI
WHEepUMM  OTHOCUTENIbHO ocCelr  BbiI6paHHOM MNPSMOYrOJSIbHOW  CUCTEMbl  KOOpPAMHAT U

COOTBETCTBYIOLIME LIEHTPOGEXHbLIE MOMEHTbl WHepuuu; & , if}. , cf_; - KOoOpAWHaTbl UeHTpa
Macc;
B'= diag {5} (1=i =6); (6.7)

K'= diag (X} (1=: <6). (B.8)

5.9 Mpu 3agaHWM BekTOpa f(f}=[FxFngM1M¢MW]T [eVCTBYIOWMX Ha dyHAaMeHT

0606LLEHHbIX CUN B CUCTEMe KoOpAMHaT MYZ | He CBS3aHHOI C FMaBHbLIMW OCSMU MO/OLBbI
1
HecuMMeTpuuHoro dyHaaMenTa, Bektop ['(f)onpenensierca no fig) :

£'=3f, (B.9)
roe
cosi st 0 0 0 0
—sin cos 0 0 0 0
0 0 1 0 0 0
5= —an Cd,  cosld, _COSfo}- +ein G, cosC sn O
—cosld, —-andd, cosld,+sm Qd} —an & cosC 0F; (b.10)
I .:::t’}I -d, 0 0 0 1




dy, dyun d; - xoopamHaThl Toukm (B cucteme UxZ ; L - yron, ma koTopwlit cneayert
noBepHyTb ocb Jx (Mnn () Bokpyr ocu Oz B MONOXWUTENBHOM HaMpPaBAeHUN ANS LOCTUXKEHUS

ee MapannenbHOCTV M COHampaBReHHOCTM C ocblo ¢'x' (cooTBeTcTBeHHO 'Y ); ocnm Oz u
{'z' napannenbHbl W HanpaBfeHbl BepTUKaNbHO BBEPX. B KauyecTBe CUCTEMbl KOOPAMHAT

U%)VZ lenecoobpasHo BbIGUpaTb CUCTEMY KOOPAMHAT, CBS3aHHYIO C OCSIMU MaLUWHbI
]'.i'"

BekTop  0606LlEHHbIX  KoopAuMHaT  glf) =[xy z 7y @y B CUCTEME  KOOpAMHAT

U%yz onpepensietcs no 4 :
q=5Tq" (6.11)

Mepunoagnyeckne Harpy3skum
B5.10 Mpn BbIHYXAEHHbIX KonebaHusAX C YraoBOM 4YacCTOTOM i BEKTOP MNepuMoamyeckmnx
Harpy3ok (0606uweHHbIX cmn) 3agaeTca GopMynon

fliey=pe™ (5.12)
a peweHne MaTpuyHoro ypasHeHusa (b.5) nmeert Bug

I:1|= U.gz’mf ] (513)
MocTosHHbIN BekTop TI'pasmepa 6x1 onpenensieTca U3 ycnoBus

U'= (-0 M+eB+EY P, (B.14)

UMnynbCcHbIe Harpyskm
6.11 Ons maTtpuyHoro ypaBHeHus (B.5) uMMnynbCHas Harpyska paccMaTpuBaeTCs Kak
MrHOBeHHas. BekTop HauanbHbIX CKOPOCTEN pa3Mepa 6x1 3agaetcsa dopmynon

vg = Q7T (B.14)*

* HyMepauusi COOTBETCTBYET OpurMHany. - NpumMedyaHve nsrotoBmtenst 6asbl AaHHbIX.

roe J'- BekTop 0606LWEHHbIX MMMNYNbLCOB pa3Mepa 6x1, nmepepaHHbIX Teny Mpu MMNYJbCHOM
BO3JENCTBUWN; BEKTOP HaualbHbIX 3HadyeHUn 0606WeHHbIX KoopguMHaT pasMmepa 6x1

npuHMMaeTca HynesbiM: dp =0. [ns peweHna ypaBHeHuss cBo6oaHbIX kKonebaHuii pyHaaMeHTa

(B.5) npwm f'E)=0 MPUMEHSAOTCA YNCNIEHHbIE UNN aHANUTUYECKMUE METOAbI.
B5.12 3HaueHne BekTOpa 0600LLUEHHbLIX MEepeEMeLEeHNn Yyepe3 BpeMs £Moc/ie UMMNYbCHOro
BO34ENCTBUSA MOXET onpeaenstbcs no popmyne

q'(6)=[I| 0™ dy, (5.15)
rge
a 0o | I
Tl-antr | -ao e (5.16)
dn: ﬁ

vy | (65.17)




0 n I- Hyneesasds M eguHU4YHas MaTpuubl pa3Mepa 6x6; g*t"*f- 3KCMOHEeHTa MaTpuubl Af .

3HayeHne amnamTyabl kKonebaHunm (MUMKOBOrO 3HA4YeHUs) oOnpenensieTcss Kak MaKCUMyM
abCconTHOro 3Ha4YeHMs No BPEMEHM.
Cny4yadiHbie Harpy3skm

5.13 CnyvaitHble Harpy3Kku 3afatoTcs MOCTOSHHOW MaTpuueit < pasmepa 6x6, cocTosiuell

W3 CheKTpanbHbIX MAOTHOCTEH MOWHOCTM Ans BekTopa [ (£} . CnyuaiiHble kone6aHus
OMNKNCbIBAOTCSA 3aBUCSLLEN OT Yr/10BOM 4acToTbl WMaTpuuen paamepa 6x6

PoD gy (@) = Hiw) Q H{w) *, (B.18)

* 03HauvaeTr TPAHCMOHNPOBAHUE N KOMNJIEKCHOE COMNpAXEHNE MATpPULlbl.

rge
Hiw) = (~o*M+oB'+E) L. (B.19)
MNpy NPUMEHEHNN YC/TOBUSA OFrpaHUYeHns KosiebaHMin K KOMMOHEHTE CMELLLEeHUS

uif) =L q'g), (5.20)

roe L - nocTtosiHHas MaTpuua-cTpoka pasmepa 1x6 (C AeNCTBUTENbHbIMU  3fIeMEeHTaMmn),
cnekTpanbHas MAOTHOCTb MOLLHOCTM (£} onpesensieTcs u3 ycnosus
*oT
P5D, (o)=L H{w) QH{w) L. (b.21)
AMnnanTyna konebaHuii (CpegHekBagpaTUyecKoe 3HaUYeHne) @ onpeaenseTcsa n3 yciosus

o 2
a=1 [PSD, (@do| (5.22)

5.8-b5.13 (BBeaeHbl gonosiHuTenbHo, M3m. N 1).
MpunoxeHue B

(pekoMeHayemoe)

Pacuer beHﬂaMEHTOB MalWlvH C BpalwalouwmnMncsa 4actaMm no AECIJOpMaLIVIHM
B.1 Pacuert CDYH,CI,aMeHTOB MawunH C BpawaklwWnMnca 4actdaMmm no D,e(bOpMaLWIHM cneayer

NMPOVU3BOAMUTb Ha MOCTOAHHbIE HAarpyskn C KO3 HOULMEHTOM HAAEXHOCTU Mo Harpyske Ff =1,0.

Harpy3ku MoryT onpegensitecl 6e3 y4yeTra WX nMepepacnpenesieHnss BEPXHUM CTPOEeHUEM
dyHOameHTa.

B.2 Mpu orpaHnyeHnn gedopmauunin HMUXHEN NAnTbl dyHAAMEHTa K Hel npeabsBisieTcs
TpeboBaHME TPELLMHOCTOMKOCTN: ob6bpa3oBaHMe TpPEWWMH B HUXHEW NAMTE NpU AENCTBUM
NMOCTOSIHHbIX U MOHTaXHbIX Harpy3oK He A0MyCcKaeTcs.

B.3 Ana ¢byHAAMEHTOB MaluuH, AedopMaunm KOTOPbIX OrpaHM4YMBAIOTCS, HE [I0MyCKaeTcs
MCNONb30BaTb B KAUYECTBE €CTECTBEHHbIX OCHOBaHWIA creayowme rpyHTbl:

MNECKWN pbIXNblE,
MENKNE U NblNiEBaATbl€ NECKKU, NOABEPXEHHbIE B BOAOHACLILLEHHOM COCTOAHUN CYCbeOBVIVI}
FMNHUCTbIE TPYHTbI TEKYYUE,

HaCbIMHbIE N HaMbIBHbIE TPYHTbI C MOAY/IEM AedopMauunm MeHee 10 MMa;




nibl, Topdbl 1 3aTOPpHOBAHHLIE FPYHTHI.

B.4 Ona dyHaameHTOoB Typboarperatos, B TeX Ciiydasx, Koraa MMeKTCs TEXHONormyeckmne
OrpaHuU4YeHunsi, BeANYUHY ANUTENbHON gedopMaunm HMXHEN NanTbl PyHAAMEHTaA Ha FPYHTOBOM
OCHOBaHMK  (n3MeHeHne npormba 3@ uYeTbIpexNIeTHMI  3KCJlyaTauMOHHbIR  nepuoa)

"'I—\.'.';{.CI.OI'IYCKaeTCﬂ OoueHMBATb KakK AOMK K OT pacquHoM BENMNYNHBI MOJIHOIO ynpyroro nporM6a

I
& = ki, (B.1)

BennunHa koapdumumneHta & npuHmMaeTtcs no Tabnuue B.1.

Tabnuua B.1
Bupa rpyHTa [Jons nonHom
aedopmauymum,
NPUXOASLENCS Ha
YeTbipexNeTHUN Nepmoga,
K
ManeyHnkoBbIN (LWebeHNCTbIN), rpaBUliHbINA (APEeCBSAHbINA) FPYHTHI. 0
Meckn rpaBenncTble, KpynHble N CpeaHen KPYnHOCTU, NNOTHbIE
He3aBNUCUMO OT Ko3a(pdULUMEHTa BOAOHACHILWEHNS
Meckn rpaBenncTble, KpynHble U CpeaHen KPpYMnHOCTH, CpeaHen 0,1
NAOTHOCTU. [lecku Menkune naoTHble, He3aBUCMMO OT
Koa(dduruneHTa BogOHACKILLEHNS
Meckn Menkne cpeaHen NJOTHOCTU, HE3aBUCUMMO OT 0,2
KoaddununeHTa BogoHacbIWeHmns. Neckn nbiieeaTble NAOTHbIE U
cpeaHen NAoOTHOCTWU, MasloBJiaXHble
Meckn nbineBaTble MNAOTHbIE N CPeAHEN MJIOTHOCTU, BIAXHbIE U 0,3
BOZOHAChILWEHHbIE
HenpocapoyHble U HeHabyxatwwue: cynecu TBepabie, CYrIMHKN U 0,4
rMWHbI TBepable U NonyTeepable
HenpocapouHble 1 HeHabyxawwme: cynecu TyronaactTmyHble n 0,5
MSArKOMNaCTUYHbIE, CYI/IMHKN U FIMHbI TYronaacTUYHbIe,
MArKONaacTUYHbIE N TeKy4dennacTuyHble

3HadeHns KoadpduuMeHTa & XapaKTepusyloT AOAK NOoAHOM gedopMaunn pyHAAMeHTa wm
OCHOBaHMS, KOTOpas MposABSETCS 3@ NepBbl YeTblpexJeTHUI Nepmoa 3KCrjayaTaunum MaluHbl
C MOMEHTa ee Mycka Mocie MOHTaXxa M A0 MepBOro KanuTalbHOro peMoHTa. [ns KaxXaoro
nocneayoLwero nepuoaa BenmunHa cooTBeTCTBYyoWwen gedbopMaunm yMeHblIaeTcs.

PacyeTHyl0 BEMMYMHY MOMHOro nporvba dyHAaMeHTa J pekoMeHayeTcs onpeaensTb W3
pacuyeTa COBMECTHOW gedopMaunm oCHoOBaHUA 1 dyHAaMeHTa.

B.5 [lonyckaeTcs BBOAWUTb B pacyeT TOSIbKO HMXKHIOK MAUTY M YYUTbiBaTb BAMSIHUE
KECTKOCTW BEPXHEro CTPoeHUs paMHOro yHaAaMeHTa NyTeEM YMEHbLUEHMNS pacHYeTHOMN BENNUYMHDI
nosiHoro npormba Ha 15%.

Ona npoTaXeHHbIX CbYH,CI,aMeHTOB AOMNYCKAeETCA pacCCyuUTbiBaTb M3rmé HUXHEN NAuTbl Mo




6an04YHOlN CXeMe B MpOAOJSIbHOM HarnpaB/iEHUWN, COBMaAalolWEM C HamnpaBfieHUEM OCKM MaLllWHbI,
NpUHUMas NANTy abCoOTHO XXECTKOW B NMonepevyHoM HarnpaBieHUu.

B.6 MNpn pacdeTe aedopMauUMin XECTKOCTb HUMXHEW MANTbl ONMpeaensioT Mcxoas un3 ee
paboTbl Ha M3rnb Kak cnNJOWHOro 0OAHOPOAHOro Tena no gopmyne

B.::EJ = Fer E&Ered, (B.2)

roe “Fer - KO3OUUNEHT, YUMUTbIBAKOLWNI BINSHME KPAaTKOBPEMEHHOW U ANTENbHOM NON3y4yecTu
6eToHa, npuHMMaeMbln pasHbiM 0,6;

B - HayanbHbI MOAYNb YNPYrocT 6eToHa NPU CKaTUM U pacTsKEHNN;

fmd - MOMEHT WHeEpUMM NpuUBEAEHHOIO CedYeHunda nanTbl OTHOCUTENDBHO €ro uUeHTpa
TAXECTU.

B.7 B cnydasax orpaHudeHus gedopMaumin dyHAaMeHTa M NpU HaaMuymMm B OCHOBAHMUMK
FIMHUCTBIX FPYHTOB C MokasaTeneM Tekyudectn {p 20,5, a TakXe NecKoB MeSIKMX U MblneBaTbiX

BOAOHACHIWEHHbIX NpuM pacdeTe agedopMaumit HWXHeNn nAnTbl dyHAAMeHTa B BENYUHY
pacyeTHOro Moayns gedopmaumm rpyHToB OCHOBaHUSA BBOAUTCS KO3 DMUMEHT ycnoBun paboTbl

rPYHTOB OCHOBaHus Yty = 0,7, quTbIBaIOU.lMVI BO3MOXXHOCTb BO3HUKHOBEHWUA AONUTENbHbIX
,Cl,ed)OpMaLl,Ml;i npu OENCTBUN ANHAMNYECKUX Harpysok.

Mpunoxenune I
(cnpaBoyHOE)

Cnucok o603HauvYeHnm

KoacddbrumeHTbl HAgEXXHOCTU U AUMHAMUYHOCTHU

y - MO Harpyske;

“Yoq - YCNOBWUIA paboTbl, yuWTbIBalOLWME XapakTep AUMHAMWYECKUX HArpysok w
OTBETCTBEHHOCTb MallWH;

Yoy " ycnosuii paboTbl FPYHTOB OCHOBaHMS;
Yep ycnoBuin paboTbl CBanHbIX PyHAAMEHTOB;

Yo " ycnoBuin paboTbl MHOFOJIETHEMEP3JIbIX FPYHTOB;

n- ANHAMUYHOCTH,

M - nponopunoHanbHOCTK (Mpy onpeaeneHu AMHAMUYECKMX Harpysok).

MapameTpbl konebaHumn

¢ - amnnutyaa konebaHui pyHaamMeHTa;




- NpeaenbHoO AonyCctuMmad aMnainTtyaa KOJ'Ie6aHVIl7’I;

ﬂ:i'.|!
@, - amnauTyaa KonebaHul rpyHTa;
ay, dy, Gg, " cocTaBasowmne aMnAnTyabl konebaHui, COOTBETCTBEHHO
BepTUKanbHas, ropu3oHTasnbHas, BpallaTesibHble OTHOCUTESTBHO
2y ropuMsoHTaNbHOM U BEPTUKANIbHOW OCEN;

01 - Yr/I0Bas 4acTtoTa BbIHYXAEHHbIX KosiebaHuii;

n, - 4acToTa BpalleHus, 06/MuH;

¥ - CKOpPOCTb Nagatowmx vyacTten;

g - Ko3h(pnUNEHT BOCCTaHOB/IEHMS CKOPOCTK yaapa;

g yckopeHue csobogHoro nageHusa, & = 9,81 M/c?.

XapaKTepucTukm cucteMmbl (hyHAAMEHT-IrpyHT
<, qu C, Cw - KO3 PUUNEHTDI ynpyroro paBHOMEPHOIro n
A 4 4
HEepaBHOMEPHOIro CXXaTUs U CABUIA COOTBETCTBEHHO;

K, Km, ., Kw - KO3(PDUNUNEHTbI XECTKOCTU A1 €CTECTBEHHbIX OCHOBaHWM
COOTBETCTBEHHO npu ynpyrom paBHOMEPHOM n

HEepaBHOMEPHOM CXaTuUW U CABUre;
Kored, K:p,red, K, 1ed,~ NPUBEAEHHbIE KO3 PULUMEHTbI XECTKOCTUM ANS CBaWHbIX
’ ! (yHAAMEHTOB COOTBETCTBEHHO MPW YNPYyroM paBHOMEPHOM W

Kw,red HEpaBHOMEPHOM CXaTuUW U CABUTrE;

Ay, Ay, }“m, }“‘w - YIrNoOBble YacTOTbl COOTBETCTBEHHO MpPU BEPTUKANbHbIX,
rOPU30OHTaNbHbIX, BpallaTesbHbIX OTHOCUTENTBHO
rOpM30HTaNbHOW U BEPTUKAJNIbHOM OCel yHAaMeHTa;

}y o - FNaBHble cobcTBeHHble YacToThl konebaHnii pyHAaMeHTa;
B - Macca YyCTaHOBKM (dyHAaMeHTa C MallMHOM M FpyHTa Ha
obpesax 1 BbiCTynax dyHAaMeHTa);
#,,4 - PVBeAeHHas Macca CBaMHoOro dyHaameHTa;
w2, - Macca pocTBepka C MaLUMHOMN;
) - Macca nagatoLmnx yacren;
% .9ng - MOMEHT WHEepuMM MaccCbl YCTAHOBKM COOTBETCTBEHHO Ha
' €CTeCTBEHHOM OCHOBAaHWM W Ha CBAWHOM OTHOCUTENbHO OCH,
npoxoasiien yepes LeHTp TSAXECTH YCTaHOBKM
nepneHanKynsapHO NJIOCKOCTM KonebaHui;
B O - MOMEHT WHEepuMM MaccCbl YCTAHOBKM COOTBETCTBEHHO Ha
gl , Yelred

€CTEeCTBEHHOM OCHOBAHWM M Ha CBAlHOM OTHOCUTENIbHO OCH,
Npoxoaslielrt yepe3 LEeHTp TSHKeCcTU noAowBsbl dyHAAMEHTa




EZI EII ‘Em, EW

nepneHanKynAapHoO naoCKoCTU KOﬂe6aHMVI;

-  MOMEHT WHepuMMm MacCbl YCTAaHOBKW OTHOCWUTESIbHO
BEPTUKANIbHOM OCKU, NpPOXOAsLen 4Yepe3 LEHTP TSAXeCTU
YCTaHOBKMW;

- OTHOCUTENbHOe AeMndupoBaHUE COOTBETCTBEHHO Mpu
BEpPTUKANbHbIX, rOpM30HTaNbHbIX n BpallaTesbHbIX
KonebaHMAX OTHOCUTENbHO FOPU3OHTANIbHON N BEPTUKAIbHOM
ocei.

XapaKkTepuctukum Mmatepuanos

F - pacuyeTHoe ConpoTMBEHNE TPyHTA OCHOBAHUS;

TabnnyHoe 3Ha4veHune pacyeTHOro conpoTmnBneHNA rpyHtTa oOCHOBaHuA,

Moaynb AedopMauunm rpyHTa;

yAenbHOe ynpyroe conpoTuBIEHNE Ha HOKOBOI NMOBEPXHOCTU CBaW;

MOAY/ib YNPYrocTu Matepuana gyHaaMeHTa;

MOAY/b YMpPYrocTu, COOTBETCTBEHHO, AEPEBSHHON U PE3MHOBOM NPOKIAAKM.

Harpyskm

P - cpenHee cTaTM4yeckoe AaBJieHME NMoj NoAoLlWBoW pyHAaMeHTa;

F._ - HOpMaTMBHOE 3HaYeHne AMHAMUYECKON Harpysku;

F; - pacyeTHoe 3HayeHne ANHAMUYECKON HarpysKu;

Ry -
E-
CP -
By -
B, B
n
M_
Mn,_sc -
&, -
3 -
Fa, o, Ty ”

pacyeTHOEe 3Ha4YyeHne sBo3MyLllaoulero MOMeHTa,

HOPpMATUBHOE 3HA4YE€HNE MOMEHTA KOPOTKOIro 3aMbiKaHUA;

BEC BPaLLALWMNXCA YacTen;

BeC YCTaHOBKWU,

MMnNynbC COOTBETCTBEHHO BepTMKaﬂbHOVI Cunbl © MOMEHTA OTHOCUTEJIbHO

ropu3oHTasbHOW W BEPTUKASIbHOW OCeN;

E_, - 9Heprus yaapa;

S

- CreKTpanbHas MAOTHOCTb CAy4YanHOM Harpy3ku (MOCTOSIHHaNA).

(N3MeHeHHas pepakunsa, N3m. N 1).




NleoMmeTpuyeckue xapakTepmucTukm

A - nnowaab nogowsbl GyHAAMEHTa;

fq: fu-r - MOMEHTbI MHepLUMM NoAOWBbI PyHAAMEHTA, COOTBETCTBEHHO OTHOCUTENBHO
' rOpM30OHTaNIbHOW OCKM, MNEepPNeHAMKYNSAPHOM MNNOCKOCTU KonebaHun, wu
BEPTUKANLHOM OCKH, MNPOXOASAWMX Yepe3 LEeHTp TSXeCcTM noAoLBbl
dyHOaMeHTa;
! - AnvHa dyHaaMeHTa; rnybuHa norpy>XeHus csau B rpyHT;
iy - cBoboaHas AnvHa cBawu;
g - AVaMEeTp WM MEeHbLUMI pa3Mep CTOPOHbI MOMNEPEYHOrO CEYEHUS CBau;
i - NepMMeTp NONEepPeYHOro Ce4YeHns ceau;
J - BblCcOTa pyHOAAMEHTa;
hy, hy - PACCTOSHUS OT OOLIEro LEHTpa TSXeCTU YCTaHOBKM COOTBETCTBEHHO [0

BEPXHEW rpaHu dyHAAMeHTa M A0 NoAoLWBbl pyHAAMEHTa;
¥ - pacCTosiHus Mexay pyHaaMeHTaMn, Mexay CBasiMu;

& - DKCLLEHTPUCUTET NMPUSTOXKEHUS HArpy3KM.
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