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1 O6bnacTb NpMMeHeHuUsA
1.1 Hactosilume HOpMbl  pacnpoOCTPaHAKTCA Ha MNPOEKTUpOBaHME (YHAAMEHTOB MalUH C
OVHaAMUYECKMMWN Harpy3kamu, B TOM uucre (OyHOAaMEHTOB: MallMH C BpallaloLLMMUCA vacTsiMy (BKoYas
TypbomalumHbl MowHocTbo Ao 100 MBT), MalWnH C KPUBOLUMMHO-LLIATYHHBIMU MEXaHU3MaMu, Ky3HEeYHbIX
MOMOTOB, (POPMOBOYHbLIX MaLUMH AMs1 IMTENHOrO NPOU3BOACTBA, (POPMOBOYHbLIX MaLUMH AN NPOM3BOACTBA
cbopHoro ene3obeToHa, KOMPOBOro 0OOpPyAoOBaHUS OOWHbLIX MMOWAAoOK, APOOMMBbHOrO, MNPOKATHOrO,
NpeccoBoro 06opyaoBaHNsi, MENbHUYHBLIX YCTAHOBOK, METarnopeXyLnx CTAHKOB 1 BpaLLaloLWnX neven.

MpumevaHue - [anee Hapsgy € TEPMUHOM "PyHAAMEHTbl MalMH C AUHAMUYECKUMU Harpyskamu”
NCNonb3ylTCa TePMUHBI "dyHOAMEHTbl MalnKH" 1 "dyHOaMeHTbI".

1.2 HacTtosaiwume HOPMbIl HE PacnpoCTPaHATCA Ha NpOoeKTnpoBaHune d.)yH.lJ.aMeHTOB MallunH B paﬁOHax
CO CNOXHbIMU NHXEHEPHO-reonnorm4eCckKuMn ycrosmamu, B CEeNCMUNYECKNX paMOHax, Ha I'IOLl,pa6aTbIBaeMbIX

TEPPUTOPUSIX, Ha NPeanpuaTUAX C CUCTeMaATUYECKUM BO3OENCTBMEM NOBbIWEHHbIX (6onee 50°C)
TEXHONOIMYECKMX TemrnepaTyp, arpeCCUBHbIX Cpea 1 B APYrnX 0COOLIX YCIOBUSIX.

2 HopmaTuBHbIe CCbINKN
B HacTosAwmx Hopmax nNpuBeaeHbl CChINKU Ha criegyowme HopMaTUBHbIE JOKYMEHTDI:

FOCT P 54257-2010 HageXHOCTb CTPOUTENbHbIX KOHCTPYKLUUA U OCHOBaHWA. OCHOBHbIE MONOXEHWS
n TpeboBaHus

FOCT 12.1.012-2004 CCBET. BubpauunoHHas 6e3onacHocTb. O6wme TpeboBaHms
FOCT 263-75 PesuHa. MeToa onpeaeneHusa tBepgoctu rno Wopy A

FOCT 2695-83* lNunomaTepunansl IMCTBEHHbIX NOPOA. TexHUYeckue ycnosus
FOCT 8486-86* lNunomaTepuransl XBOMHbIX Nopod. TexHu4eckne ycnosus

FOCT 25100-95 INpyHTbI. Knaccngukaums

CIM 16.13330.2011 "CHuwuI1 11-23-81* CTtanbHble KOHCTpyKUumn'"

CI120.13330.2011 "CHwuI1 2.01.07-85* Harpysku 1 Bo3genctans”

CI 22.13330.2011 "CHwuI1 2.02.01-83* OcHoBaHWA 34aHUn 1 COOPY>KeHNI"

CIM 24.13330.2011 "CHwuIT 2.02.03-85* CeaiHble byHOAaMeHTb!"

CI1 25.13330.2012 "CHwuIT 2.02.04-88 OcHoBaHMA 1 chyHOAMEHTbLI Ha BEYHOMEP3NbIX rpyHTax"
CI1 28.13330.2012 "CHwuIT 2.03.11-85 3awuta cTpOUTENBLHBLIX KOHCTPYKLUMI OT Kopposnuu"

CIM 43.13330.2012 "CHwuIT 2.09.03-85 CoopyxeHnst NPOMBILUAEHHbIX NpeanpuaTmuin”

CM 47.13330.2010 ¥ "CHuM 11-02-96 UHxeHepHble m3bickaHua ans ctpouTtensctBa. OCHOBHblE
nonoxexuns"

D Ha tepputopun Poccuiickon deapepaumm gencteyet CI47.13330.2012, 3geck 1 fanee no TekcTy. -
MpumeyvaHue narotoeuTens 6asbl JaHHbIX.

CMN 63.13330.2012 "CHwuIT 52-01-2003 BeToHHble M Xene3obeToHHble KOHCTPYKuun. OCHOBHbIE
nonoxexuns"

3 TepMuHbI U onpeaeneHus

TepMMHbI n onpeneneHna npmeeneHbl B NpUnoXeHun A

4 O6wWwme nonoxeHus
4.1 Hacrosilwumin cBoA NpaBuil OCHOBaH Ha NPUBEAEHHbIX HKe OOMYLEeHNsX U NpegycmaTpuBaeT, YTo:



NUCXOOHbIE OaHHble AN MPOEKTUPOBaHMSA  OOMKHbI  cobupatbcd B HeobxoaMMoMm  obbeme,
perncTpmpoBaTbCad W UHTEpPNpeTupoBaTbCa  crneuuanuctamy, obnagarowumMm  COOTBETCTBYIOLLEN
KBanudukaumen n onbIToMm;

npoeKkTnpoBaHmne OOJ1KHO BbIMOJTHATLCA cneunanunctamm, nMerLwmnmn cooTBeTCTBYlOLMNE
KBaJ'IMCbMKaLlMIO N OnbIT,

OOMKHbI ObITb obecneyeHbl KoopauHauma wu CBA3b MeXay cneduanuctaMmm no UHXeHepHbIM
M3bICKaHNAM, NMPOEKTUPOBaHUIO, CTPOUTENTIbCTBY U MALLMHOCTPOEHUIO;

JOMmKeH BbITb obecrneyeH COOTBETCTBYIOLLIMI KOHTPOMb KayecTBa Mpu NMpPOU3BOACTBE CTPOUTEMbHbIX
n30enuin 1 BbINOMHEHUU paboT Ha CTPOUTENbLHON NMOLLAKE;

CTpouTenbHbIE pa6OTbI, yCTaHOBKa n Hanagka O60py.El.OBaHM$| AOJMKHbI BbIMOJTHATbLCA
KBaJ'IMCbMLLMpOBaHHbIM M ONbITHbIM nNepcoHariom, cnocobHbIM obecneunTb TpeﬁoBaHMﬂ CTaHOapToB U
TEXHNYECKUX yCJ'IOBI/lI;I;

ncnonb3dyemMmble matepmanbl WU u3genua  OO0JDKHbl  yOOBINETBOPATb TpeGOBaHMﬂM npoekra w”
TEXHNYECKUX yCJ'IOBI/II;I;

TeXHUYeckoe obCnyxunBaHme (PyHOaMEHTOB MallvH C AMHAMUYECKUMU Harpy3kamy M CBSA3aHHbIX C
HUMW MHXEHEPHbIX CUCTEM W MallMH A0MKHO obecneymBaTth Mx 6e3onacHOCTb M pabodyee COCTOsAHWE Ha
BECb CPOK 3KCMIyaTauum;

Ct)pr.aMeHTbl MallnH C AMHaMUYEeCKMMU Harpy3kamMmum OOJDKHblI MCNONMb30BaTbCA MO UX Ha3Ha4YeHUo B
COOTBETCTBUN C NMPOEKTOM.

4.2 dyHaameHTbl MalUWH C AUHAMUYECKUMM Harpy3kamu AOSKHbI MPOEKTUPOBaTbCA Ha OCHOBE U C
yyeToM:

a) pe3ynbTaTtoB UHXEHEePHbIX N3bICKaHUN ong CTPOUTENDBLCTBA;

6) OaHHbIX, XapakTepusyrwnx Ha3Ha4vyeHune, KOHCTPYKTUBHble W TeXHOoorn4yeckme 0COBGEHHOCTH
MalWH C ANHAMUYECKUMUN Harpy3kamMu, a Takke yCrioBuda nUxX aKkcniyatauunu;

B) Harpy3oK, AEeNCTBYIOLUNX Ha PYHAAMEHTbI MaLUWH;

r) OKpyXaloleid 3acTpOMKM W BIAUSIHAA Ha Hee BHOBb CTPOSILLMXCA U PEKOHCTPYUPYEMbIX
byHOAMEHTOB MalLUVH;

p,) 9KOJTONr’M4eCkmnx n CaHUTapHoO-anngemMmnonorm4eckmnx TpeﬁoBaHMVl.

4.3 Tpn NpoeKTUpoBaHNM (PyHOAMEHTOB MalUMH C AMHaMUYECKVMM Harpyskamu [OOIKHbl OblTb
npeaycMOTPeEHbl pelleHusi, obecneyvBalolime HaOeXHOCTb, [ONTOBEYHOCTb U 3KOHOMWYHOCTb Ha BCEX
cTagusix  CTpoWTEnbCTBAa M 9KCmnyatauum — 9Tux  dyHaameHToB.  HeobxoaMmo  npoBogwuTb
TEXHWKO-3KOHOMMYECKOE CPaBHEHME BO3MOXHbLIX BapWaHTOB MPOEKTHLIX pelleHuid ans Bolbopa HauGonee
9KOHOMWYHOTO U HaOEXHOro MPOEKTHOTO pelleHus, obecneymBatoLlero Hambonee NOMHOe MCnosib3oBaHue
MPOYHOCTHBIX U AedOPMALMOHHLIX XapaKTePUCTUK MPYHTOB U (IM3NKO-MEeXaHUYEeCKUX CBOWCTB MaTepuarnos
pYHOAMEHTOB U APYrUX KOHCTPYKLMIA.

Mpu pa3paboTke MPOEKTOB MNpoM3BOACTBA PaboT M opraHu3auuyM CTPOUTENbCTBA  OOIMKHbI
BbINOMHATLCA TpeboBaHMA No obecnevyeHno HaaeXHOCTU KOHCTPYKLMIA Ha BCEX CTaausX UX BO3BEOEHUS.

4.4 PaboTbl MO NPOEKTUPOBaHUIO crieayeT BeCTU B COOTBETCTBUM C TEXHUYECKMM 3afjaHMEM Ha
NPOEKTMPOBaHNE N HEOOXOANMbBIMU UCXOAHBLIMU AaHHbIMKU (cM. 4.2 1 nogpasgen 5.1).

4.5 lNpu NnpoekTUpoBaHUK cneayeT y4nTbiBaTb YPOBEHb OTBETCTBEHHOCTU 34aHUIN U COOPY>KEHUN.
4.6 VIHXeHepHble U3bICKaHWs AN CTpouTenbCTBa OOMMKHbI nNposBoauTbcs B cooTBeTcTBMM C CI
47.13330, [1], [2], [3], cTaHAapTaMu 1 APYrMMN HOPMATUBHBIMU JOKYMEHTaMU MO UHXEHEPHbIM U3blCKaHUAM

n nccnenoBaHUAM rpyHTOB OA CTPOUTESbCTBA, a TakkKe Tpe6OBaHMﬂMM 4.7 n nopgpasaena 5.1.

HanmeHoBaHune FPYHTOB OCHOBaHUMN B OTYETHOM OOKyMeHTauun no pesynbTataM WHXEHEPHbIX



N3bICKaHWIM N B NPOEKTHOW AOKyMeHTauumn criegyet npuHumats no FOCT 25100.

4.7 Pe3yanaTb| NHXXEHEPHbIX N3bICKAHUIN OOMKHbI coaepaTb AaHHble, HeO6XO.ElI/1MbIe ana Bbl60pa
KOHCTPYKTUBHbIX peLueHmZ beHp.aMeHTOB MallnH C AUHaMNUYeCKMMU Harpy3kamun n nposeaeHuna nx pac4eTon
no npegeribHbiM COCTOAHUAM C Yy4EeTOM MPOrHo3a BO3MOXHbIX N3MeEHeHNN (B npouecce crtpouTenbCcTBa U
SKCI'IJ'IyaTaLlMM) NHXXEeHEePHO-reonnorm4ecknx yCJ'IOBMﬁ nnowagkn ctpouTenbcTea CBOWCTB FPYHTOB, a TakKxXe
Bnga n obbema NHXXEHEPHbIX MepOﬂpMﬂTMﬁ, HeO6XOp.MMbIX Ana ee oCBOEHUA.

npOGKTMpOBaHMe be3 COOTBETCTBYHOLWMNX Pe3ynbTaTtoB WHXEHEePHbIX M3bICKAHUN UMK npn ux
HeJOCTaTO4YHOCTU HEe A0MyCKaeTCA.

I'Ipmmeanme— B Heobxoanmbix cny4dasax WHXeHepHble U3bICKaHuA crneayeT npegycMmatpuBatb He
TONMbKO ANNA BHOBb CTPOALLUXCA UIMN PEKOHCTPYUPYEMbIX Ct)pr.aMeHTOB MalwnH, HO U And 0pr>|<a+ou.|,e|?1
3aCTpOl71KM, nonagatoLlen B 30HY UX BNUAHUA.

4.8 Npn BO3BEOEHMN HOBOrO OOBLEKTA MU PEKOHCTPYKLMKN CYLLLECTBYIOLLEr0 HEOOXOAMMO BbIMOMHATb
MPOrHO3 pacnpocTpaHeHus konebaHuWn B rpyHTe OT (PyHAAMEHTOB MalUMH C Lenbi npeaoTBpalleHus
HeaonyCTUMbIX KorebaHui 30aHniA U COOPYXXEHUN.

4.9Tpn NNaHMpoOBaHUM W MPOBEOEHUM FeOTEXHUYECKOTO MOHWUTOPUHIa BHOBb BO3BOAMMbBIX WIU
PEKOHCTPYMPYEMbIX  (PYHOAMEHTOB MalUMH HeoBGXOAMMO  Y4uTbiBaTb  OCOGEHHOCTM  MOHWUTOPMHra
hpyHOAMEHTOB MaLUVH.

Mporpamma MOHUTOPUHra (oyHOAMEHTOB MaLUUH AOSMKHA BKNKOYaTh M3MepeHue konebaHuin MalluH m
nx pyHAaMEHTOB, a B HEOOXOOUMbIX Clydasix - TPYHTa U OKPY>KaloLWMX 30aHUA U COOPYXXEeHUA. MamepeHuns
OOMKHbl obecneynBaTb BO3MOXHOCTb MPOBEPKM BCeX TpeboBaHWM 3agaHua Ha MNpPOEKTUPOBaHWE K
konebaHunsMm, BkroYasa TpeboBaHMA cTaHOapToB 6e30nMacHOCTM TpyAa B 4YacTM AOMYCTUMbIX YPOBHEWN
BMGpaumii 1 TpeboBaHMs Kk obecrneyeHuto HopmarnbHOM paboTbl MalluH, 0bopyaoBaHUS M NpUOOPOB,
pacnonoXeHHbIX Ha oyHaamMeHTe unum BOMM3M HEro, KOHCTPYKLMIN M OCHOBAHWUM 30aHUA U COOPY>XeHUn. B
nporpaMmme namepeHus korebaHunii Heo6Xo0aAMMO yKa3sblBaTb:

NepuoanYHOCTb M3MEPEHUiA (OAHOKPaTHO, MOCMNe TEeKyLIero PeMoHTa MalluHbl C AMHAMUYECKUMMU
Harpyskamu u 1.4.);

KOHTpOJIMpyeMble napamMmeTpbl konebaHun beH,D.aMeHTOB MaLlWH, TPyHTa U OKpY>XaroLnx 30aHUA 1n
coopy>KeHm71 N nx pacyeTHble 3Ha4YeHUd;

Tpe6yema;| TOYHOCTb U NpuMeHAaemMaa MeToaunKa I/13MepeHI/1IZ;
CXeMbl YCTaHOBKU OaT4YUKOB.

Mpu oBHapyXeHUM HapylleHust TpeGoBaHUA MO OrpaHNYeHUt0 KonebaHuin JOMmKHO BbiTb NpPOBeaEHO
AeTanbHoe obGcnefoBaHue C BbISIBNEHWEM MPUYKMH U pa3paboTKoi pekoMeHZauui No PEMOHTY MalluuH C
OVHAaMUYECKMMUN Harpyskamu, YCUIeHMo Ux hyHOaAMeHTOB Unv pa3paboTkon Apyrvx MeponpusTuii. Mpu
HeobxoguMocTu crnedyeT npedycMatpuBaTb obcnefoBaHue kornebaHuii npu MX  UCKYCCTBEHHOM
BO30YXXAEHWM.

4.10 an Hay4YHO-TEXHUYECKOM COMpOBOXAEHUN CTPOUTENbCTBA 00BbEeKTOB, rae 3anpoekTnpoBaHbl
Ct)pr.aMeHTbl MalnMH C AOWMHaMUYEeCKUMMWU Harpy3kamu, HeobxoOuUMO BKMOYaTb B COCTaB pa60T no
Hay4YHO-TEXHUYECKOMY COMNpPOBOXAOEHUIO pa3aern "(Dpr.aMeHTbl MalwunH ¢ AMHaAMN4YEeCKUMU Harpy3|<aMM".

4.11 Tpn reo0TEXHUYECKON IKCMepTM3e Ans 0ObEKTOB, rae MpOoeKTUPYTCA byHOAMEHTbl MalUuH C
OVHAMWYECKUMW Harpyskamu, HeobxoauMMo npegycMaTpuBaTb COOTBETCTBYIOLLMIA aHanm3 nporpaMmmMbl U
pesynbTaTOB  WHXEHEPHbIX  WU3bICKaHWW, NPOEKTHOW  OOKYMEHTauuM Ha  BHOBb  BO3BOOUMbIE
(pekoHcTpyupyemble) dyHAaMEHTbl MaLLWH C AUHAMUYECKUMW Harpy3kamu.

4,12 Hay4yHO-TEXHMYECKOE COMPOBOXOEHME W reoTexHMYecKast 9KcnepTnsa npoekTa LOSKHbI
OCYLLECTBNATLCA Creunann3npoBaHHbiMU OpraHM3aumsaMiM, UMELWMMU B CBOEM COCTaBe CrneLumanuncTos,
obnagaroLmnx COoTBETCTBYHOL MMM KBanuduKaumnen n onbITom.

4.13 3ameHa npeaycMOTPEHHbIX MNPOEKTOM MaTepuanoB, W3Oenuid W KOHCTPYKUMA [OnyckaeTcs
TONBKO MO COrNacoBaHMIO C NPOEKTHON OpraHunsaumen 1 3aka3ymkom.



5 MNpoekTupoBaHue pyHAaAMEHTOB MaLUUH

5.1 UcxogHble gaHHble ansg NpoeKTupoBaHusA q)yHAaMeHTOB
B coctaB umcxoaHbIX OaHHbIX AN npoeKkTnpoBaHunaA Ct)pr.aMeHTOB MawnMH C AUMHaAMUYECKUMU
Harpys3kamun OOJmKHbl BXOOUTb:

TEXHUYEecKas XxapakTepucTvka MalluHbl (HaMMeHoBaHue, TUM, YMCNo 0GOPOTOB B MUHYTY, MOLLIHOCTb,
oblas macca M Macca ABWKYLLMXCA 4YacTel, KMHeMaTuyeckas cxema oBopydoBaHua C MNPUBSA3KON
ABWXKYLLIMXCA MACC, CKOPOCTb yAapaoLWmnxX YyacTen u T.0.);

[AaHHble O 3HAYeHUsIX, MecTax MPWUIOXEHUS U HanpaBneHUsX OEUCTBUS CTAaTUYECKUX Harpysok, a
Takke 06 aMnnuTygax, 4yactotax, dpasax, 3aKoHe M3MEHEHWUS BO BPEMEHM, MecTax MpUIIOKEHUS W
HanpaBneHNax OEeUCTBUS AMHAMUYECKMX Harpy3oK B pexuMe HopMarbHOW 3JKChnyaTauuu, a Takke B
aBapuiHbIX peXxrmax, B TOM Yucne Harpys3ok, AeNCTBYOLLMX Ha hyHAaMEHTHbIE 6ONTbI; pa3mMepbl NNoWwanoK
nepefayn Harpy3ok; CBEAEHUS O HanM4uM 3aBOACKON BUBPOM3ONALMN Y MALLIWH C yKasaHUeM OUHAMUYECKNX
Harpysok, nepeaaBaemMbix Ha (hyHAaMEHTbI C Y4ETOM 3TON BUOPOM3ONALNY;

AaHHble 0 MNpeferbHbIX 3HadyeHusix dedhopmaunin yHAAMEHTOB M WX OCHOBaHWIA (Oocapka, KPeH,
nporn6 dyHaaMeHTa 1 ero afieMeHToB, aMNnUTyAa, CKOPOCTb UMW YCKOpeHUe konebaHuid u ap.), ecnu Takve
OrpaHMYeHns BbI3bIBAOTCS  YCMOBUSIMU  TEXHONOTMU MPOM3BOACTBA, paboTbl MalUMHbl WKW PSAOM
pacronoXeHHOTO BbICOKOTOYHOTO W YyBCTBUTENbHOTO K BuOpauusam obopynoBaHusi; TpeGoBaHus Mo
orpaHVMYeHunto B3anMHbIX AedopMaLnii OTAENbHbIX YacTen MaLlVHbI;

AaHHble 06  yCroBUAX pasMelleHnsl MaluHbl (oBGopydoBaHuA) Ha dyHOaMeHTax: OTAernbHble
byHOaMeHTbl Moa Kaxayl MaluuHy (arperaT) Wnu rpynnoeasi WX ycTaHoBKa Ha o6lweM dyHOaMeHTe;
JAaHHble O XapaKTepUCTUKax OMOPHbIX MIUT (pam) arpervpoBaHHOrO 06OpYyAOBaHUS, AaHHbIe O TuMe WX
coeVHeHus ¢ PyHOAaMEHTOM;

YepTexun Fa6apMTOB cbyH,qameHTa B npegenax pacnosfioxxeHna MalluHbl, SNeMEeHTOB ee KpenrieHuda, a
TakKkKe BcrnomoratesibHOro OGOpy.D.OBaHMﬂ n KOMMyHMKaLI,MIZ C YyKa3aHumem pacnofioxeHuna n pasmepoB
BblEMOK, KaHaroB " OTBepCTMﬁ, pa3meposB NoaJsIMBKU U NpP., YepTeXn pacnonoXeHna (*)yHLI,aMeHTHbIX 6onTtoB
C YKadaHunem nx tuna n guameTpa, 3aknagHbiX petanen, O60pTOBOK nT.n.,;

[AaHHble O NPUBSI3KE MNPOEKTUPYEMOro (yHAaMeHTa K KOHCTPYKUMSIM 3[4aHUs (COOPYXKEHWs), B
YacTHOCTU, K ero goyHaameHTaM, AaHHble 06 0COBEHHOCTSAX 34aHMs (COOPYXeHUs), B TOM 4Yucre O Buae u
pacnonoXeHnn UMEIOLLErOCA B HEM 0GOPYA0BaHUSA U KOMMYHUKaLWNM;

AaHHble 00 MHXXEHEPHO-reonorMyecknx YCrnoBUsSX yyactka CTPOMTENbCTBa U (PU3UKO-MEXaHUYECKMX
CBOWCTBaxX rPYHTOB OCHOBaHMS Ha [nyOMHY CXMMaeMOW TOSNWMW, OMpeLnenseMoil B COOTBETCTBMM C
TpeboBaHuamn CI1 22.13330; paHHble O XapakTepucTukax BMOPOMOM3y4ecTM [PYHTOB B  Cryyasx
orpaHudeHuns gedopmaunii pyHaaMmeHTa; AaHHbIE O CKOPOCTSX MPOAOMbHbIX U NOMEPEeYHbIX YNPYrnx BOSH;
AaHHble 0 KO3 PMLMEHTaX KECTKOCTU FPYHTOB OCHOBaHWIA U HECYLLIEN CNOCOOHOCTM CBaw MpU CTaTU4eCcKmx
N AMHaMUYeCcKnUX Harpyskax;

cneunanbHble Tpe6OBaHMF| K 3aluTte Ct)pr.aMeHTa n ero NnpuaMKoB OT NOA3EMHbIX BOA, BO30ENCTBUS
arpeccumBHbIX cpeq U NpoMbILLIEeHHbIX CTOKOB, TeEMMNepaTypHbIX BO34ENCTBUIA;

JaHHble 06  MCnonb3oBaHMM  MalUWH  BO BpemMeHn ana beHp.aMeHTOB, CTpoAWmnxca Ha
MHOronieTHeMeparblX rpyHTax.

Kpome nepeyvyncneHHbIX Bbllle AaHHbIX, B COOTBETCTBYHOLLMX pa3genax npmuseeHbl AONONTHUTENbHbIE
MCXOAHble AaHHble ANA NPOeKTUpoBaHUA, BblTeKatowmne n3 CI'IeLlMCbMKM KaXXgoro snga mMalluunH.

5.2 O6wwme TpebGoBaHUA K NPOEKTMPOBaHUIO PYHOAMEHTOB
5.2.1 dyHoameHTbl MaluH C OUHAMUYECKMMW Harpyskamu OOMXHbl YOOBMETBOPATb TpeboBaHWUAM
pacyeTa MO MPOYHOCTM W NO NPUrOOHOCTM K HOPManbHOW 3KchnyaTauuum, a ans gyHOoameHToB C
pacnosnoXeHHbIMA Ha HUX paboyMMn MecTamu - Takke TpeboBaHWAM cTaHOapToB Ge3onacHoCTM Tpyaa B
YacTu AONyCTUMbIX YPOBHeN BUBpauni.

KonebaHusa byHOaMeHTOB He JOMKHbI OKa3biBaTb BPEAHOMO BIUSAHUSA Ha TEXHOMNOrMYeckne npoLeccsl,
obopyaoBaHMe 1 Npubopbl, pacnonoXeHHble Ha yHOaMeHTe UNW BHe ero, a Takke Ha Haxoasunecs
BOMM3M KOHCTPYKLUMMN 30aHUIN N COOPYXEHWUN.



Mpu NpoekTpoBaHuM yHAaMEHTOB MallMH C AMHAMUYECKMMMW Harpyskamu cregyeTt yyuTblBaTb
TpebosaHua CI 22.13330, CI1 24.13330, CI1 63.13330, CI 16.13330 u np.

5.2.2 (Dpr.aMeHTbl MawnH C OUMHaMUYEeCKMMWU  Harpy3kamm  Moryt OblTb OETOHHBbIMK  UNK
Kene3obeToHHbIMU  MOHOMUTHBIMMU, CGOpHO—MOHOJ‘IMTHbIMM n C60prIMM, a npu COOTBETCTBYHOLLEM
060CHOBaHUN - MEeTanIMYeCcKMMu,

MoHonuTHble Ct)pr.aMeHTbI cnenyet npoektupoBate nog BCe Buabl MawMH C AWMHAMUYECKUMU
Harpys3kamu, a C60pHO—MOHOJ‘II/1THbIe n c6opr|e, KaK npasuno, - nog MallinHbl nepmnogny4eckoro nencTeums (C
BpalwarnwmnmMmmnca 4actamu, ¢ KpuBoLUMNHO-WATYHHbIMU MeXaHNU3MaMun n p.p)

5.2.3 Knacc 6eToHa no NpoYHOCTU Ha cxXaTue A1 MOHOMUTHBLIX U COOPHO-MOHOMUTHBIX (OYHOAMEHTOB
AorkeH 6biTb He Hke B12,5, a ans cbopHbIX - He Hwke B15. [Ina HeapMupoBaHHbIX hyHOAMEHTOB CTaHKOB
JonyckaeTcs npumeHsaTb 6eToH knacca B7,5. B cnyyae ogHOBPEMEHHOroO BO3LEWCTBUSA Ha PyHOAAMEHT
OVHAMWYECKOM HAarpy3kM M MOBbLILIEHHBIX TEXHOMOrMYECKMX TemnepaTtyp knacc 6eToHa OOrmkeH ObiTb He
Huxe B15.

5.2.4 dyHpaMeHTbl MalWH AonyckaeTcs NPOeKTUPoBaTh OTAENbHBIMU NOA KaXaylo MalUuHy (arperar)
nnun oL MMM NOA HECKONbKO MaLLUVH (arperaTos).

dyHOaMEeHTbl MalluH, Kak MpaBuro, [OOMKHbl ObiTb OTAEMNEHbl CKBO3HbIM LUBOM OT CMEXHbIX
(byHOAMEHTOB 3AaHNs, COOPYXEHMUs 1 06opyA0oBaHMs, a Takke OT nona.

I'Ipmmeanme - CoeanHeHune beHp.aMeHTOB MaLllInH C beHp.aMeHTaMI/l 3aaHna nnm onnpaHne Ha HUX
KOHCprKLlMVI 30aHNA AgonyckaeTCcA B OTAENIbHbIX cny4vaaX, yKa3aHHbIX B OTAesIbHbIX COOTBETCTBYHOLMX
pasgenax.

5.2.5C uenbio ymeHblUeHUs BuBpaumMn (pyHOaMEeHTOB MaLlUMH C OUMHAMWYECKMMMU Harpyskamum u
OKpYXXaloLLen 3acTporikM MNpu  COOTBETCTBYKOLLEM OOOCHOBaHWM peKkoMeHayeTcs npeaycMaTtpuBaTh
BMOpousonaumio oyHaamMeHTOB. BblOOp KOHCTPYKTUBHBLIX pelleHuin BMOpoOU3onsaumMn yHOaMeHTOB U ee
pacyeT B HACTOSALIMX NpaBurax He paccMmatpuBatoTcs. Mpu CHUXEeHUM BMOpoU3onsaumen ypoBHS Bubpaumm
nogowsbl dyHOaMeHTa A0 (POHOBbIX 3Ha4YEeHU OCHOBaHWE pPacCYUTLIBAETCS Ha [OEUCTBUME TOMbKO
CTaTUYECKMUX Harpysok.

5.2.6 YcTpoinctBO (pyHOAMEHTOB MalUMH C  OUMHAMUYECKMMW  Harpy3kamu, 3a UCKIHYEHUEM
dyHOameHTOB TypboarperatoB MOLLHOCTLIO 25 ThiC. KBT 1 Gonee, gonyckaeTcsl Ha HacbIMHbIX TPYHTaX, ecrnm
Takne rpyHTbl He coepXaT OpraHM4yeckux NpUMMeEceNn, BbI3blBalOLLMX HEPABHOMEpPHbIE OCadKW rpyHTa npwu
cxkatun. Mpu 3TOM OCHOBAHME M3 HACbIMHbLIX FPYHTOB OOJMKHO ObiTb YNMOTHEHO (TsKenbiMM TpamboBKkamu,
BMOpMpOBaHMEM Wnu opyrummn cnocobamm) B cooTBeTcTBUM C TpeboBaHnamu CIM 22.13330.

MpumeyaHue - PyHOaMeHTbl MalMH  HEUMMMYSbCHOrO (HeyAapHoOro) [OencTBUS € ABuUratensivu
MOLLHOCTbIO MeHee 500 kBT co cpegHMMm f[aeneHneM nof NomdolBOW (oyHOaMeHTa OT pacyeTHbIX
cTaTnyeckux Harpysok! meHee 70 kMa [onyckaeTcst BO3BOAWUTL Ha HACHIMHbBIX FPYHTaX 6€3 UCKYyCCTBEHHOTO

YNINOTHEHUA, eCini BO3pacT HacbIN U3 nNecHaHblX rPYHTOB HE MeHee ABYX NeT U U3 MUHUCTLIX TPYHTOB He
MeHee NATn nerT.

1)J,anee BMECTO TepMuHa "cpegHee [AaBneHve nog MOAOWBOM  (byHOAMEHTa OT  pacyeTHbIX

cTaTUYecKMx Harpysok" wucnonb3yeTcsa TepMuH "cpedHee cTaTuUdeckoe [AaBrieHne noA  nogoLLBOn
dyHOameHTa".

5.2.7 MNpwn npoekTMpoBaHMN PyHOAMEHTOB MaLUUH Ha eCTECTBEHHOM OCHOBaHWUU crnedyeT CTPeMUTLCS
K COBMELLEHMIO Ha OOHOW BepTUKanu LeHTpa TSKeCcTu nnowaan nogowssl hyHAaMeHTa U NMHUW OeNCTBUSA
paBHOAENCTBYIOWEN CTaTUYECKUX Harpy3ok OT Beca MalluHbl, pyHOameHTa U rpyHTa Ha obpesax wu
BbICTynax dyHOAameHTa, a Ans CBaHbIX (PYHOAMEHTOB - LieHTpa TSXKeCTW nfaHa cBail U NUHWUA OercTBUS
paBHOAENCTBYIOLLEN CTaTUYECKMX Harpy3oK oT Beca MalluHbl U pocTBepka. [pu 3TOM 3KCUEHTPUCUTET, Kak
npaBuno, He OOMKeH NpeBbIWaTh (3a UCKIYEHWEM CryvaeB, OrOBOPEHHLIX B OTAENbHbIX pasgenax) ans

[PYHTOB C TaBNMYHbIM 3HAYEHWEeM pacyeTHOro conpoTuBnenus g £ 150 kMa 3%, a Ans rpyHToB C
Ky > 150 kMa, a Takke CBalHbIX (DYHOAMEHTOB W3 BUCSYMX CBail - 5% pa3mepa CTOPOHbI MOAOLLBHI

dyHOaMeHTa, B HanpaBneHU! KOTOPOI CMeELLeH LieHTp TshkecTu. 3HauveHue fRpcniegyeT onpeaensTb Mo
TabnuuHbiM gaHHeiM CI 22.13330; ans dyHaameHToB TypOoarperatoB SKCLEHTPUCUTET He [OIIKEeH
npeebiwath 3% yKasaHHOTO pasMepa HEe3aBWCMMO OT 3HaueHust Kp . [INA OCHOBaHWIA, CIOXEHHbIX



cKkanbHbIMU TPYHTaMW, a Takke CBaiHbX (PYHOAMEHTOB M3 CBal-CTOEK 3HayeHWe 3KCLeHTpucuteTa He
HOpMUpYeTCS.

Mpun HapyLleHUM OrpaHNYeHniA Ha IKCLIEHTPUCUTET CreadyeT paccyuTbiBaTb konebaHus MacCUBHbIX U
CcTeH4yaTbiX OyHOAMEHTOB B COOTBETCTBUM C yKasaHusiMu npunoxenus b. Mpu aTom BenuuymMHa KpaeBoro
OaBMeHNss MNpu BHELEHTPEHHOM 3arpyXeHum yHOameHTa He [OoIbkHa nNpeBbilaTb  3HaYeHws,
onpenensemMoro npason YacTblo oopmyrnbl (1), 6onee yem Ha 25%.

5.2.8 dyHpaMeHTbl MalMH C AUHAMUYECKMMM Harpy3kaMu crieqyeT npoeKkTMpoBaTh:

MaccuBHbIMU B Byae Grioka vnu nnuTbl C HeO6XOp.MMbIMM npuamMKamMu, Konoguamm U oTBepCTUAMU
Ona pasMmelleHna YacTen MallUHbI, BCMOMOraTesnbHOro OﬁOpyﬂOBaHMﬂ, KOMMyHI/lKaLLMﬁ nT.n.;

CTEeHYaTbIMW, COCTOALLMMN U3 HWKHEN (PyHOAMEHTHOM MNNUTbI (UMM POCTBEpKa), CUCTEMbI CTEH U
BEPXHEN NAUTLI (MNK paMbl), HA KOTOPOW pacnonaraeTcst 06opyaoBaHUE;

paMHbIMW, NPEACTaBNAOLLMMM COGON NPOCTPAHCTBEHHYH KOHCTPYKLIMIO, COCTOSILLYIO, KaK NpaBusio, 13
BEPXHEeW NnuTbl UMK CUCTEMbI Ganok, onMpatLLMXCS Yepes CTOMKU Ha HUXKHIOW YHOAMEHTHYHO NuTY;

06reryeHHbIMM PasnnYHbIX KOHCTPYKTUBHbLIX TUMOB, B TOM Yncre 6e3poCTBEPKOBLIMU CBANHBLIMM.

5.2.9 O6opyaoBaHMe C BpalalOWMMUCA YacTAMW, KPUBOLLMUMHO-LLATYHHBIMWU  MeXaHusmMamu u
CTaHOYHOE 06OpyaAoOBaHWe, arperpyemMoe Ha >Kefie300€TOHHbIX OMOpHbIX NnuTax, AonycKkaeTcs
ycTaHaBnueaTb 6e3 yHOaMEHTOB Ha MNOACTUMAIOWMIA CMOM MOMOB MPOMBILINEHHBLIX 3OaHUA  npu
060CHOBaHWUM pacyeToM, a Takke B Cryyasx, ykasaHHbIX B COOTBETCTBYIOLLMX pasdenax.

5.2.10 MNogowsy ¢yHAaMeHTOB MallUWH, Kak npasuno, crnegyet npegycmatpuBaTb NPsiMOYrofibHON
chopMbl B niaHe 1 pacnonaratb Ha OQHOW OTMETKE.

BbICOTy Ct)pr.aMeHTOB MalWlnH cnegyeTt Ha3Hadvatb MUHUMAnbLHOW W©3 yCJ'IOBI/lI;l pasmelleHuna
TEeXHOJ10r’m4ecKkoro O60py.ElOBaHMF|, BbIEMOK U LLUAXT, a TakxkKe FJ'Iy6I/1HbI 3agernku Ct)pr.aMeHTHbIX oonTos..

5.2.11 lNpu npoekTMpoBaHUM pamHbIX PYHOAAMEHTOB PEKOMEHAYETCS:

cobnogaTtb cCUMMETPUIO (pyHOaAMeHTa Kak No obLiein reoMeTpudeckon cxeme, Tak M no dopme
3NEMEHTOB;

pacnonaratb pUrenv nonepeYHbIX pamMm CUMMETPUYHO MO OTHOLLEHUIO K OCSAAM CTOEK;
nsberatb nepegayn Harpy3oKk Ha purenu u 6anky ¢ SKCLLEHTPUCUTETOM;
NpoeKTUpoBaTh BepX PyHOaMeHTOB 6e3 yCTyrnoB Mo BbICOTE;

Ha3Ha4aTb BbINIETbl BCEX KOHCOMEN MUHUMAarbHO BO3MOXHbIX pa3mepos, npu4emMm BbICOTY OMNOPHOIro
ceYeHnAa KOHCOIN Npu OTCYTCTBUMN COOTBETCTBYHOLWMX pac4eToB NPpUHNUMaTb HEe MeHee 0,75 ee BbineTa.

5.2.12 BbICOTY HWKHeW (pyHOAMEHTHOM NMAWUTbl B CTEeHYaTblX W paMHbIX (byHOameHTax crnegyer
nNpuUHUMaTbL NO pacyeTy, HO He MeHee 0,4 M 1 He MeHee TOMLWMHbI CTeHbl UNu 6onbLUero pasmepa CToek.

BepxHss xene3obeToHHasa nnuta (pama) cTeH4aToro pyHgameHTa JormkHa ObITb XKECTKO CBsidaHa CO
cTeHaMn. HWXHIOI0 NOBEPXHOCTb MIUTLI PEKOMEHOYETCH BbINOMHATL Ha OQHOW OTMETKE.

CTeHbl crieqyeT pacnonaraTb, Kak Npaeumno, BAOMb NUHAN OEUCTBUSI FOPU3OHTASbHBIX AUHAMUYECKMX
Harpy3sok.

5.2.13 Tvnbl dhyHOaMEHTHbIX BONTOB, CNOCOObLI MX YCTaHOBKW, a Takke MaTepuan U yCTaHOBOYHbIE
napameTphbl crieqyeT HazHavaTb B COOTBETCTBMM C TpeboeaHmsammu CI1 43.13330.

an y/J.apHoﬁ Harpys3ke, a Takke npun OUuHaMn4eCKUx Harpyskax, Tpe6ytou.w1x YCTaHOBKMU oonToB
anameTpom He MeHee 42 mm, cnenyet NpUMeHATb CbEMHbIE q)pr.aMeHTHble oonTbl.

PaccTosiHne OT HMXKHUX KOHLOB oonToB A0 NoAoLLBbI beH.El.aMeHTa AOJTMKHO ObITb He MeHee 100 mm.

5.2.14 KOHCTPYKTMBHOE apMUpOBaHWE MacCUBHbIX (yHOAMEHTOB npegycMaTpuBaeT obLuee



apMupoBaHWe Mo NoAoLLBe WU MeCTHOe Mof CTaHMHaMU MalluH U B MecTax Pe3Koro M3MeHeHWs pasMepoB
cevyeHuns pyHaameHTa.

Mpn apMmpoBaHMM NOAOLLBbLI (PYHOAMEHTOB OMaMETPbl MPOAONbHbLIX U MOMEPEYHbIX CTEepPXHEN
cnepyeTt npMHUMaTb He MeHee 10 MM nNpu CTOPOHE NOAOLLBbLI MeHee 3 M U He MeHee 12 MM npu GonbLuem
pasmepe ¢ warom crepxxkHen 200 mm.

Mpn MECTHOM apMMpOBaHWM MNOA CTaHWHaMWM MalUWMH HeydapHOro AEWCTBUS ONaMeTp CTepXHewn
crnegyeT npvHMMaTb B 3aBMCMMOCTU OT guameTtpa 6onToB, Kpensiwmx obopynoBaHune K dyHOaMeHTaMm,
cornacHo Tabnuue 1. MNMpu 3ToM pasmMep CeTOK AOMKEH NPeEBbIWATL pa3Mep CTaHWMHbI MallWHbI B NaHe, Kak
npaeuno, Ha 300-600 MM B 3aBMCMMOCTW OT AuameTpa apmaTypbl, paBHon 10-20 MM COOTBETCTBEHHO.
PekomeHayembin war crepxHen - 200 mm.

MecTHoe apmuposaHue noa CTaHMHaMU MallnH C yaapHbIMW Harpy3kamun cnegyet npouv3sognTb
cornacHo yka3aHuAaM COOTBETCTBYHOLKUX pa3aeros.

[na apMUpOBaHMS y4acTKOB (hyHOaMEHTOB, BOCMPUHMMAIOLWNUX YyOapHble Harpysku, criegyeT, Kak

npaBumo, NPUMEHATL BA3aHyto apmatypy. MNpu 3TOM 3alMTHBIN crio 6eToHa criegyeT NpMHUMaTh He MeHee
30 mm.

Tabnuua 1

OvameTp 60nTOB ANSA KpenneHus MeHee 42 42-56 Bonee 56
oGopyaoBaHus, MM

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

MpumeyaHue - B maccuBHbIX hyHAAMEHTax MallMH HeyaapHoro gencteus obbemom 20 M3 1 meree
obLee apmypoBaHWe Mo NOAOLLBE AOMyCKaeTCs He npeaycMaTpmBaTh.

5.2.15 ApmMupoBaHue 3NeMeHTOB CTEHYaTbIX U paMHbIX YHOAMEHTOB OCYLLECTBISAETCS MO pacyeTy B
cooTBeTCTBUM C TpeboBaHuamK CI 63.13330 ¢ y4eToM cneqyolmx 4ONONHUTENBHBIX YKa3aHWUI:

apmMmartypa 6anok, ereneﬁ N CTOEK AOJKHa MMeTb 3aMKHYTble XOMYTbl UMK CTEPXHU, NpUBapeHHbIe K
npoAoSibHbIM CTEPXXHAM MO NepnumMmeTpy nonepeyHoro ce4eHmsa KOHCTPYKUUU;

CTOMKM criegyeT apMupoBaTb CUMMETPUYHOM NPOSONbHOM apMaTypon ¢ warom He 6onee 300 mm;

no 60KOBbIM rpaHsiM Garnok u purenein He pexe 4eM yYepe3 300 MM MO BbICOTE CeYeHus crnegyet
yCTaHaBnMBaTb NPOMEXYTOYHbIE CTEPXXHU AMaMEeTPOM He MeHee 12 MM;

NpU KOHCTPYKTUBHOM apMMPOBaHUN CTEH CTEHYATOro dhyHaaMeHTa AuaMeTp BepTUKalbHbIX CTEPXKHEN
porkeH OblTb He MeHee 12 MM, a ropusoHTanbHblX - He MeHee 10 mm. Lar ctepxHen B 0GouUX
HanpasreHusx cnegyet npuHMMaThb pasHbiM 200 MM.

5.2.16 TemnepaTypHO-ycagoyHble LBkl B (hyHaaMeHTax credyeT, kak NpaBumno, npegycmMaTpueaTh Ha
PaCCTOSAHUSX:

O5151 MOHOSNUTHBbIX 6eTOHHBIX yHAameHToB 20 Mm;

ans xene3obeToHHbIX PyHAAMEHTOB MOHONMUTHLIX 40 M, COOPHO-MOHOMUTHLIX 50 M.

YKa3aHHble pacCTOsiHUSE MOryT OblTb yBENMYEHbI NpW COOTBETCTBYOWEM obocHoBaHuW. pu 3TOM
WBbl cnefyeT pacrnonoXutb Takum obpa3oM, YTOObl Ha OTAENbHbIX yvacTkax pyHOaMeHTa, pasgeneHHbIX

LBamu, pasMecTuTb 060pyaoBaHMe, He CBA3AHHOE XECTKO Mexay CoGOM.

Insa ymeHblUeHVs  TemnepaTypHblX  AedopMaumii  [onyckaeTcd  ycTpavBaTb  BPEMEHHbIe
TemnepaTypHO-yCcaAo4YHble LBbI.



Mpu orpaHnyeHMn  npormba  cpyHOAamMeHTa MO  TEXHONOrMYeckm  TpeGoBaHWsSIM  BMECTO
TEMMNepaTypHO-yCadouHbIX  LUBOB  criedyeT npedycMaTpuBaTb  MEPONpUATUS MO perynupoBaHuio
TEMMNepaTypHOro pexuma npu  yknagke 6GeToHa. B 3ToM crnyyae  yCTpOWCTBO  BpPEMEHHbIX
TeMnepaTypHO-yCcaJo4YHbIX LLIBOB He AOMycKaeTcs.

5217 na dyHOamMeHTOB unuM KX OTAENbHbIX Yy4acTKOB, MNOABEPralouxcs BO3OENCTBUIO
arpeccuBHbIX cpef, AOMKHbI ObiTb NPeaycMOTPEHbI MeEPbI MO MX 3aliMTe B COOTBETCTBMU C TpeboBaHUSMU
CrI1 28.13330.

5.2.18 Pac4yeT pyHAaMEHTOB MaLLMH U UX OCHOBAHWI BKIOYaET:

pac4yeT konebaHun pyHOaMEHTOB UMW OTAENBHbIX UX 3NIEMEHTOB;

NMPOBEPKY CPEedHEro CTaTU4eckoro AaBreHWs Mof MOAOWBON  (hyHOAMeHTa Ha ecTeCTBEHHOM
OCHOBaHUWN £ UIu HecyLen cnocobHOCTU cBal;

pacyeT NPOYHOCTMN 3NIEMEHTOB KOHCTPYKLMUI (DyHOAaMEHTa.
Mpu HanMMuMM B 33daHUKM Ha TNPOEKTMPOBAHWE TEXHOMOrMYECKUX TPeGoBaHWUI, OrpaHUYMBaIOLLMX
nepemMelleHns n pgedopmauum yHaameHTa, criegyeT BbINOMHUTL WX CTaTUYECKUA pacdeT M3 ycroBus

COBMECTHOW AechopMaLMn OCHOBaHMSA U PyHOaMeHTa.

5.2.19 CpeaHee ctaTuyeckoe AasreHve Nog nogoLlBon oyHAAMEHTa Ha eCTECTBEHHOM OCHOBaHWUU
F Oans Bcex TUNOB MalLUWH, NepeYncrnerHbIx B Tabnuue 2, 4oMKHO YO0BNETBOPSITL YCIOBUIO

2 i’?”cDTcIR, (1)

roe & - cpegHee ctaTuyeckoe gaBrneHue nog noaowson yHOaMeHTa;
“Fo0 - KOS DUUMNEHT ycroBui paboTbl, NPUHMMAEMBIN no Tabnuue 2;

“¥1 - KOSPULMEHT YCNOBUIA paboTbl IPYHTOB OCHOBaHUS, NPUHUMaeMbI A5t MENKUX W MNbleBaTbIxX
BOLOHACbILLEHHBIX MECKOB U IMUHUCTLIX FPYHTOB TEKYYel KOHCUCTeHUMM paBHbiM 0,7 (Mpy NpoOeKTUpOoBaHMK
dyHOaMeHTOB C Maccon nagatowmx yacten 6onee 10 T 3HadeHne koadpdpmumeHTa F.1 = 0,7 npMHUMaeTcs
Takke Ans ManoBnaXHbIX WU BraXHbIX MENKMX W MbiieBaTbiX NECKOB U BOOOHACLILLEHHbIX MECKOB CpenHew
KPYMHOCTW M KPYMHbIX); 4151 BCEX OCTalbHbIX BUAOB Y COCTOSHUIA TPYHTOB “Fq1 = 1;

F - pacyeTHoe COMpOTUBIEHME FPYyHTa OCHOBaHWS, onpeaenseMoe B COOTBETCTBUU C TpeGoBaHUAMU
CI 22.13330.

Tabnuua 2
MaLumHbl KoadhdmumeHT ycrnosun
paboTtbl “¥q[
C KpUBOLUMMHO-LLIATYHHBIMU MEXaHU3MaMWu, MPECChl, METaNNOPEXyLLMe CTaHKu, 1,0

BpalLaloLLmecs neyn, npokatHoe obopyaoBaHme
C BpalalwmmMmcs Yactsimu, Apobunkn, MernbHUYHbIE YCTaHOBKM 0,8

Ky3HeuHble MomnoTbl, OPMOBOYHbIE MaLLMHbI, 060pyoBaHNe GOMHbBIX 0,5
nnowaaok, Ans KoTopbix (oyHAaMeHTbI BbINOSHATCS B BUAe Kopoba

5.2.20 PacyeT npo4YHOCTM OfEMEHTOB KOHCTPYKUMA (PYHOAMEHTOB pPasfMyHbIX TWUMNOB MaLlUUH



[OonycKkaeTcsa NPOM3BOANTL Ha CTaTUYECKOE AENCTBME pPaCHETHbIX AMHAMUYECKUX Harpy3oK, onpeaensieMbixX
no dcopmyne (2). PacyeT MaccuBHbIX hyHOAMEHTOB Ha MNPOYHOCTb, 3a MCKMAOYEHUEM OcnabneHHbIX
CEYEHUNN, KOHCOMbHbIX Y4aCTKOB UM Mp., Kak NpaBuno, He NpoM3BOAUTCS.

5.2.21 Tpn onpegeneHMn pacyeTHbIX CTaTUYECKUX Harpy3ok, B YMCNO KOTOPbIX BXOOAT BeC
dyHoameHTa, BeC rpyHTa Ha obpesax oyHaaMeHTa, BEC MallMHbl U BEC BCMOMOraTenbHOro obopyaoBaHus,
KO3 (PULIMEHT HAAEXHOCTU NO Harpyske f¥f NpUHUMaeTCs B cOOTBETCTBMM ¢ TpebosaHuamu CI1 20.13330

npu pacyeTe MPOYHOCTU U paBHbIM 1 MpU NpoBepke CpedHero cTaTUYecKoro AaBfneHust nog nodoLlBoun
dyHOameHTa.

PacuyeTHble anHamuyeckme Harpys3ku Fd OT AMHaMW4ecKoro BO3OENCTBUS OBWXYLLNXCA yacrten

MalUWHbl UNK Harpysku, NpeacTaBnsiolmne Kakor-nmbo ocobbii BUA CUNOBOrO BO3AEWCTBMSA (Hanpumep,
MOMEHT KOPOTKOIO 3aMblKaHUsi, 0GpbIB MONOTKA MENbHULIBI U T.M.), ONPEeAEnatoTCs:

npw pacueTe KonebaHWin Kak MPON3BEeAEeHNe 3HAYeHUS HOPMATWUBHON AWHAMUYECKOW Harpyskm

COOTBETCTBYIOLLEro HOpMalribHOMY 3KCnnyaTaunMoHHOMY peXnmy pa6OTbI MalWWHbl U NPpUHMMaeMoro no
YKa3aHnAaAM COOTBETCTBYHOLWMX pa3genos wiM nNo 3adaHUK Ha MpPOoeKTupoBaHue, U KOSd.)d)MLI,MeHTa

HaAEeXHOCTU no Harpyske ¥f = 1;

npv pacyeTe NPOYHOCTM 3NIEMEHTOB KOHCTPYKUMIA DyHOAMEHTa C 3aMeHOW AMHAaMWUYECKOW Harpysku
3KBUBANEHTHON CTaTU4eCcKon no hopmyrne

By =ypnly, (2)

raoe Yy v ¥ - kodPUUMEHTLI COOTBETCTBEHHO HAAEXHOCTM MO Harpyske U AMHAaMUYHOCTM, NPUHUMaeMble
no tabnuue 3;

F, - HOpMaTMBHOE 3HAYeHWe [AWHAMWYECKOW Harpyski, COOTBETCTBYKOLLEEe HOPMarnbHOMY

aKcnnyatauMoHHOMY peXxnmy pa6OTbI MaLllinHbl NN OCO6OMy cunnoBomy BO3OENCTBUIO 1 npnHuMmMmaemoe no
COOTBETCTBYOLWMM pasgenam nnn no 3agaHno Ha npoekTnpoBaHUe.
an pacyeTe Npo4YHOCTU 3NIEMEHTOB KOHCprKLlMVI cbyH.qameHTa Ha OCHOBE npAmMoro AnHamm4eckoro

pacyeTa pacyeTHble AMHaMUYEcKne Harpyskn 3 onpeaensioTcst no dopmyne (2), B KOTOpoit kKoadhdULIMEHT
ONHaMUYHOCTM T NpuMHUMaeTcsa paBHbIM 1.

Tabnuuya 3

MalLumHBbI KoadhdpmumeHT KoadbcpuumeHT anHammnyHoct ¥ ans
HageXHOCTHU no Harpysok

Harpyske Yf

BepTUKalnbHbIX FOPU3OHTAlIbHbIX
C BpawjalowmmMmncs Yactamu:
a) HarpyskM, co3gaBaemble  OBWXKYLLMMUCS
4yacTaMM  MalUUHbI, npn 4acrtoTe BpauleHus,
06/MUH:
meHee 500 4 3 2
or 500 po 1500 4 3-6* 2
" 1500 " 2000 4 6-10* 2




cB. 2000 4 10 2
6) Harpy3sky oT MOMEHTa KOPOTKOro 3amblKaHUs 1 2 -
C KpMBOLUMMHO-LUATYHHBIMW MeXaHu3Mamu npu

YacToTe BpalleHusi, 00/MUH:

Ao 600 2 1 1
cB. 600 1 4 2
[ poGunku LwekoBble, KOHYCHblEe 1,3 1,2 1,2
[ poGunkn monoTkoBble 4 1 1
MenbHuupl 1,3 - 1
Mpecchbl 1,5 2 2
MpokaTHoe o6opyaoBaHue 1,2 2 2
Bpalyatowmecs neun 1(2*%) 1 1

*[Ana NPOMEXYTOYHbIX 3HAYEHMN YacTOTbl BpaLLlEeHWs 3HaYeHus KoauuMeHTa ANHAMUYHOCTMU
onpeaensitoTca UHTEPnonsLumen.

** [INa KpanHux onop yHAaMeHTa K ropu3oHTarnbHON Harpyske, AeACTBYOLLEN nonepek ocu nevu (npu
uncne onop 6onee AByx).

MpumeyaHuns

1 Ons TypbomalumH MowHOCTb Gonee 25 Thic. KBT 3HaveHue koadduumeHTa ¥ ons BepTMKanbHbIX
Harpysok B no3viuuu a) Tabnuubl cnegyeT yMeHbLUaTh B ABa pasa.

2 [0na MawvH C BpaWaLWMMUCA YacTsaMKU, Yy KOTOPbIX MMEHTCS Tawkke BO3BPaTHO-MOCTYMNaTenbHO
OBWXKYLLUMECS MacChl, KO3(PMUUMEHT HaZeXHOCTW MO Harpyske Ans AMHAMWYECKMX Harpysok, Co3daBaemblX

9TMMM Maccamu, criesyet npuHumats “¥i = 1,3

3 3HayeHuss koacppuumeHTa ¥ oTHOCATCS K Kenes3obeToHHbIM hyHaameHTam. [ns  cTanbHbIX
dyHAaMeHTOB crefyeT NpomM3BoANTbL AUHAMUYECKUIA pacyeT.

4 MNpuBeaeHHble B Tabnuue 3HavyeHus T yunTbIBalOT 3HaKoNepeMeHHoe AeNCTBUE Harpysok.

5.2.22 Mpn  npoekTMpoBaHUM HYHOAMEHTOB MalWH C AWMHAMUYECKUMW  Harpyskamu  Ons
cTpouTenbCcTBa B CENCMUYECKUX panioHax pacyeT MPOYHOCTU JNEMEHTOB MAacCCUBHbLIX (yHOAMEHTOB
cnegyeT npounseBoauTb 6e3 yueta CEMCMUYECKMX BO3OENCTBUN.

an pacyeTe paMHbIX, CTEHYaTbIX U obner4yeHHbIX Ct)pr.aMeHTOB Ha celCMMYeckme BO3OENCTBUS B
ocoboe coyeTaHue Harpy3ok cnefgyeTt BKN4YaTb pacyeTHble OUHaMU4YeCKue Harpys3ku, co3aBaeMble
MalwnMHaMn B HOpMalibHOM 3KCnJjlyaTauMoOHHOM peXume, C KOSCbeMLlMeHTOM HaAeXHOCTU NOo Harpyske

Tr =1

5.2.23. MNpu  npoekTMpoBaHUM YHOAMEHTOB 34aHUA U COOPYXKEHUN, YYBCTBUTENbHBLIX K
HepaBHOMEPHbIM OCafkaMm 1 BOCMPUHUMAIOLNX AUHAMUYECKME HArpy3ku, nepeaBaemble MalnHaMu Yyepes
CTpoOUTESbHbIE KOHCTPYKLUUWM UIK TPYHT, cpegHee AaBneHne nof nodoLwwBon pyHOoaMeHTa Ha eCTeCTBEHHOM
OCHOBaHUW JOMKHO YAOBNETBOPSATL YCNOBUIO



P Ly K. (3)
Ycnosue (3) 4OMKHO BLINOMHATLCA ANA yHOAMEHTOB 30aHUA U COOPY)XXEHWI B Npedenax 30Hbl, rae
CKOPOCTb KoneGaHui ¥, = ;i) Ha MOBEPXHOCTM FPyHTa OT UMMYIbCHbLIX UCTOYHWUKOB Goree 15 mm/c, oT

WCTOYHUKOB MEPUOAMYECKOro AEWCTBMSA U CryvalHbix 6onee 2 MMm/c (3gechb ;- amnnutyda konebaHui

rpyHTa, onpegensemass no d¢opmyne (19), @ - yrnoBas 4acTtoTa BblHYXAEHHbIX KorebaHui
dyHOaMEeHTa-UCTOYHMKA ANA MalWWH C NEPUOLAUNYMECKAMWU Harpy3kamMu uUnm COOCTBEHHbIX - Afs MalWH C
UMMNYMBbCHBIMU UMK CyYarHbIMU Harpy3kamu).

5.3 Oco6eHHOCTU NPOEKTUPOBAHUSA CBalHbIX (hyHOaAMEHTOB
Ons pyHOaMEHTOB MalUMH C NEepUoaMYECcKUMU Harpy3kamm BO3MOXHO NMPUMEHEHWe cBan mobblx
BMOOB; Anst (PyHOAMEHTOB MalUMH yAapHOro AEeNCTBUA crnedyeT NPUMEHsiTb Kene3obeToHHble cBau
CMNIOLLHOIO CEYEHNS.

PaccTosiHue mexay LeHTpaMu cBal B CBaWHbIX hyHOAAMeHTax cnegyeTt NpUHUMaTh B COOTBETCTBUN C
ykazaHuammn CI1 24.13330, HoO He Gonee 10 4 (rae & - OuWameTp UMM MEHbLIMA pPas3Mep CTOPOHbI
nonepeyYHoro ceveHnsa cean).

PacyeT konebaHui cBaiiHbIX (OYHOaMEHTOB BbIMOSHAETCA B COOTBETCTBUM C YKa3aHuaMu nogpasgena
6.6.

5.4 OcobeHHOCTU NpoeKTUpoBaHUA PyHAAMEHTOB MaLLMH Ha MHOrofleTHEMEepP3nbIX FPYHTax
5.4.1 dyHoamMeHTbl MalWMH C AWMHAMWUYECKMMMU Harpys3kamu, BO3BOAWMbIE HA MHOrONETHEMEP3NbIX
rpyHTax, crieqyet npoekTupoBaTb B COOTBETCTBMM C TpebosaHuamu CI1 25.13330 n gononHUTENbHBIMU
TpeboBaHuAMU, N3NoxeHHbIMK B 5.4.2, 5.4.3, 6.7.2, 6.7.3.

(Onevarka)

5.4.2 Hecywyto cnocobHOCTb OCHOBaHWIA (pyHOAMEHTOB MalUMH Ha MHOrONEeTHEMep3nbiX rPyHTax,
ncnonb3yembIxX B Ka4ecTBe OCHOBaHWW No npuHUuMny |, cnegyet onpegendats no ykasanuam CI1 25.13330 ¢

y4eTOM AOMNOMHUTENBHOMO KO3 duLMEHTa YCNoBuiA paboTbl “¥.; , NPUHMMAaEMOro no Tabnuue 4.

Tabnuuya 4
KoadppmumeHT ncnonb3oBaHns MalumH o
BO BPEMEHM KoadbduumeHT ycrnoBuii paboTbl OCHOBaHUS 5 U3
MHOTFONIETHEMEP3IbIX TPYHTOB, UCMOMb3yeMbIX MO NpuHLMNY |
Metee 0,5 0,8
O0T10,5000,7 0,7
Cs. 0,7 0,5

5.4.3 CpeaHee ctaTudeckoe aaesneHve F nop nodoLlBon oyHOaMeHTa Ha eCTECTBEHHOM OCHOBaHWUU
N HecyLlylo CrnocOOHOCTL OCHOBaHWIA CBaWHbIX (OYHOAMEHTOB MalUMH C OUHAMWYECKMMMW Harpys3kamu Ha
MHOFONETHEMEP3NbIX TPYHTaX, MWCMonb3yeMblx No npuHumny I, cnegyet onpegensitb  cormnacHo
TpeboBaHMAM COOTBETCTBEHHO 5.2.19 1 6.6.1.

6 Pacuet kone6aHun pyHaameHTOB MaLLUUH

6.1 Obwme ykaszaHus No pacyeTy KonebaHun chbyHaaMeHTOB MaLUUH
6.1.1 PacyeT konebaHuii Npou3BOAUTCS Ha OCHOBE MNPUMEHEHUSI aHaNUTUYECKUX WS YUCIEHHbIX
MeToaoB. PyHAAMEHTBI BMECTE C X OCHOBAHUSMU U MalUMHaMM OONYCKaeTCs pacCcMaTpmBaTb Kak CUCTEMBbI
C KOHEYHbIM UNKN BECKOHEYHBIM YNCNOM CTeneHen ceoboabl. PesynbTaThl pacyeToB AOMKHbI YO0BNETBOPATh



YCrOBUSIM HacTOALLMX MNpaBuil M OOMONMHUTENbHLIM YCIOBUAIM TEXHWYeckoro 3aaaHus. [onyckaeTcs
Ucrnonb3oBaHMe B pacyeTax BepOSiTHOCTHbIX METOOOB M METOAOB TEOPUM HaOEXHOCTW, YYUTHIBAOLLMX
CTaTUCTUYECKMIA pa3BpoC KECTKOCTU OCHOBaHWI U CriyYaiiHyto Npupody AUHAMUYECKUX Harpy3oK.

AMNANTYAbI BbIHYXOEHHBIX M CBOOOAHBIX KOnebaHun yHoaMeHTa uUnu OTAEeNbHbIX ero 3femMeHToB
cnepyeT onpenenaTb ANS pasfMyHbIX TUMOB MalUMH COrMacHO YKa3aHWAM COOTBETCTBYHOLLMX pa3geros.
OnpepenexHve amnnutyg KonebaHwi nNpousBoOOMTCS pa3fernbHO MO HamnpaBfeHMsIM U COOTBETCTBYHOLLIUM
yacToTam konedaHumn.

AmMnnunTyabl konebaHun pyHaameHTa AOMKHbI YOOBNETBOPATE YCNOBUIO

alay, (4)

roe o - Hanbonblas amnnutyaa konebaHunm doyHaaMeHTa, onpeaensdemasi pacyeTom;

- NpegenbHo gonyctMMas aMmnnutyga koneb6aHuin (bpr,aMeHTa, yCTaHaBnnBaeMasa 3agaHneM Ha
npoekTnpoesaHune, a npun ee oTCyTCTBMKN B 3adaHNN NpUHMMaemMasa no Tabnuue 5.

Tabnuuya 5
MaLumHbl MpenenbHo gonyctumas amnnutyaa konebannn &y, , MM
C Bpawawowmmmnca YactaMum npu  4vactoTe rOPU3OHTarbHbIX BEPTUKANbHbIX
BpaLLeHnsi, 06/MWH:
meHee 500 0,2 0,15
o1 500 go 750 0,2-0,15 0,15-0,1
ot 750 go 1000 0,15-0,1 0,1-0,06
o1 1000 go 1500 0,1-0,05 0,06
cBbile 1500 0,05 -
C KpMBOLUMMHO-LIATYHHLIMW MeXxaHu3amamu npv|  [ns nepsBow rapMOHUKU [nsa BTOpoW rapMOHWKN
YacToTe BpalleHusi, 06/MUH:
meHee 200 0,25 0,15
o1 200 o 400 0,25-0,15 0,15-0,1
ot 400 go 600 0,15-0,1 0,1-0,05
cBblle 600 0,1 0,05
[ poGUNKM KOHYCHBIE U LLIEKOBbIE 0,3
Opobunku MonoTkoBble Kak ons malwvH ¢ BpaLLaLwmMmucs Yactamm
Ky3He4yHble MonoThI 1,2 (0,8%)
Mpecchbl 0,25
DOPMOBOYHbIE MALUWHbI 0,5 unn no NOCT 12.1.012 (npu pacnonoxeHun Ha

dyHAameHTax paboymx mecT)

MenbHuupl 0,1**

* Mpy Bo3BeAeHUN DYHOAMEHTOB Ha BCEX BOAOHACLILIEHHBIX MeCKax, a Takke Ha MerkuX W1 MbinesaTbIx
reckax Marnow v cpefHei CTeneHn BOOOHAChILLEHNS.




** CpefHekBagpaTnyeckoe 3HavyeHne aMnnunTyasl konebGaHuii.

MpumeyaHusa

1 Ana NpoMeXyTOYHbIX 3Ha4YEHWI YacTOThbl BpaLLeHUs NpeaensHo AonycTuMas aMnnntyaa onpeaensercs
MHTEpnonsAumen.

2 na mawwuH ¢ 4Yactotoi BpaweHuss 200 o6/MMH M MeHee nNpu BbicoTe ¢hyHAameHToB Gonee 5 M
npenenbHoO gonyctumas amnnutyaa ysennuusaetcsa Ha 20%.

Mpu pacyeTe konebaHnn pyHaaMeHTOB MaLLMH JOMYCKaeTCs:

paccmaTtpuBaTbh OCHOBaHWE Kak YNpyro-Bs3koe mnWHENHO AedopMuypyemMoe, CBOWCTBA KOTOPOro
onpegenstoTca  KoadbduUMeHTaMn ynpyroro pPaBHOMEPHOr0 W HEePaBHOMEPHOrO CxaTusi, YMNpyroro
paBHOMEPHOrO M HEPAaBHOMEPHOro CABUra U KoadULMeHTaMu, XxapakTepusyoLwmnummn gemMmnupoBaHme;

He yunTblBaTb 3KCLEHTPUCUTET B pacnpedeneHum Macc dyHaameHTa, ecnum OH He npeBbilaeT
3HaYeHWI, YKa3aHHbIX B 5.2.7;

npu ynpyrom HepaBHOMEPHOM CXaTuuM (NMoBopoTe MNOoAoLWBbl  pyHOAMEHTa  OTHOCUTEMNbHO
rOPU3OHTanNbHOM OCK, MPOXOAALIEN 4Yepe3 LEeHTP TAKEeCTU MoAowWBbl dyHAaMeHTa nepneHauKynsapHO
NMocKocTK KonebaHuii) gonyckaeTcs NpPUHUMAaTL, YTO MMOCKOCTb KoneGaHui napannenbHa NMHUK OeicTBUS
BO3MYLLAIOLLEN CUMbI UMW NMOCKOCTU AeCTBUSA BO3MYLLAIOLWEro MOMEHTA.

Mpu gecTBUM Ha (hyHOAAMEHT MaLLWHbI OAHOBPEMEHHO HECKOSBKUX BO3MYLLAIOLLMX CUI U OTCYTCTBUM
AaHHbIX 06 WX (ha3soBOM COOTHOLUEHUM pPaccMaTpuBalOTCS BapuaHTbl CUH(Aa3HOro M NpoTUBOGa3HOro
[eicTBUSA cun, Bbi3blBatoLne Hanbonee HeGnaronpuaTHble hopmbl KoneGaHui.

6.1.2 OCHOBHYIO YMpPYryl0 XapaKTepUCTUKYy €CTECTBEHHbIX OCHOBaHWA (yHOAMEHTOB MalUuH -
KO3(POULIMEHT YNPYroro paBHOMEpHoro oxartus, L, kH/M 3 |, cnenyeT onpenensiTb, kak NpaBWmo, Mo
pesyrnbTatam UCMNbITaHWN UITM HA OCHOBE AaHHbLIX O CKOPOCTSAX NPOAOSbHBLIX M NONEpPeYHbIX YNPYrnx BOSH.

an OTCYTCTBUU 3SKCNEepUMeHTalnbHbIX AaHHbIX 3Ha4YeHune Cz ana Ct)pr.aMeHTOB C nnowagblo

nopoLwBbl _4 He Gonee 200 m <2 JonyckaeTtcs onpenenstb no dopmyne

_ 4o

roe E:'D - KOadhpnumeHT, ML, NpUHUMAaEMbIA paBHbIM ANS necyaHblX rPYHTOB 1, Ansa cynecemn u CyrnmMHKoB
1,2, NS MWH 1 KPYNHOOBNIOMOYHbLIX rpyHTOB 1,5;

E - Mopynb gedopmauumn rpyHTa nog nogowson dyHoameHTa, klla; B criyyae HeOQHOPOLHOro
OCHOBaHWs 3HayeHne J& onpegensieTcs kak cpegHee B npegenax cOkumaemon TONLWu;

Apg =10m2;
A - nnoluaab nogoLwsbl pyHAaMeHTa, M= .

[na dpyHoameHToB € nnowagbio nogowsbl i, npesbiwatowen 200 M2, 3HaueHue KoadppmumeHTa

C’z NpUHUMAaETCA Kak ana yHgaMeHToB ¢ nnowaabto nogowsbl 4 = 200 m 4,

6.1.3 KoadhdhUumneHTbl ynpyroro HepaBHOMEPHOIO CXaTus qu, kH/m 3 | ynpyroro paBHOMEPHOro



capura T, kH/mM? |, u ynpyroro HepasHomepHoro casura Cys, kH/M3 , npuHuMmaloTca no pesynbTatam

MCMbITAHWA UMM Ha OCHOBE [AaHHbIX O CKOPOCTAX ynpyrnx BOJH, a Npun OTCYTCTBUU 3KCNepUMeHTallbHbIX
OaHHbIX paBHbIMU!

Cp = 2Cy; (6)
oL, =000, (7)
Cy =Ce (8)
6.1.4 KoadbPULIMEHTbI  XEeCTKOCTW NS eCTeCTBEeHHbIX ocHoBaHun & PR Kq;. 4 T
Kw onpegenaTca no doopmMmynam:
npy yNpyrom pasHoOMepHoM cxatin - £, , kH/m,
K,=0,4; (9)

npu ynpyrom HepaBHOMEPHOM CXaTuu  (MOBOpPOTE  NOAOWBbLI  (byHOaMeHTa  OTHOCWUTENbHO
rOpM3oHTaNbHOW OCW, MPOXOAAWEN Yepes LUEHTP TSHKeCTM MNOoAOWBbI (yHOaMeHTa NepneHamKynspHoO

nnockocTn koneGannin) - £g, kH-m,

K. o=0 1 - (10)

npw ynpyrom paBHomepHom cagure - £ , | kH/m,

K, =0,4; (11)
npv ynpyrom HepaBHOMEPHOM caBure (NOBOpOTe  MOAOWBLI  hyHOAAMEHTA  OTHOCUTEMbBHO
BEPTUKANbHOM OCK, NPOXOAsLLEN Yepes LEHTP THXECTU NOAOWBLI hyHOAAMEHTA) - Kw, KH-Mm,

Ky =Cyly. (12)

B dopmynax (10), (12):

fq;. n fw - COOTBETCTBEHHO MOMEHTbl MHepLMU Nnoluaan MnoaowwBbl yHAaMeHTa OTHOCUTENbHO
rOpU30OHTanbHOM OCK, MEepneHauKYNAPHOW MNMOCKOCTM KoneGaHuii, U BepTUKanbHOW ocu yHOaMeHTa,
NPOXOASILLMX Yepes LIEHTP TSHKECTU NOAOLLBbI, M4 .

C uenbto 6onee TOYHON OLEHKM KOIPPULMEHTOB KECTKOCTU OCHOBAHMUS CrefyeT yYnuTbiBaTb BNUsHME
psiAa OononHUTENbHBIX (DakTopoB, TakMX Kak Hamudve nona, OOKOBoOW 3ackinkM dyHOameHTa v gp., Ha
yBenuyeHne aTux koaduLMeHToB, NPOBOAS As 3TOro CrneLumanbHble UCCrenoBaHus.

6.1.5 Jemndmpytowine cBOWCTBA OCHOBaHUS [ OIMXKHbI YYNTbIBaATLCA OTHOCUTENBHbLIM
AemndupoBaHeM £ (QONA KPUTWYECKOTro 3aTyxaHusi konebaHuii), onpeaensieMblM, kak npaBunio, no
pesynbTatam UCMbITaHWN.

Mpu OTCYTCTBUM 3KCNEPUMEHTArbHBIX AaHHbIX OTHOCUTENbHOE AeMNUPOBaHNE Ansi BePTUKanbHbIX
koneGaHuin gonyckaetca £, onpeaensaTb nNo opmynam:

AN yCTaHOBMBLUMXCS (FapMOHUYECKMX) U CryYarHbIX konebaHu

% =E; (13)

SN

AN HEeYyCTaHOBMBLUMXCA (MMMNYNbCHBIX) konebaHun



(14)

roe # - 70 Xe, Yto B 5.2.19;
£, T, -Toxe,uto B 6.1.2.

6.1.6 3HayeHWe OTHOCUTENbHOrO [OeMndUPOBaHUS AN FOPU3OHTamNbHbIX U BpallaTesibHbIX
kone6aHuii OTHOCUTENBHO FOPU3OHTANbHON U BEPTUKASIbHOW OCE NMPUHUMAOTCS PaBHbLIMMU:

(Oneuarka)
£, =088, (15)
B =05E,, (16)
By =038, (17)

6.1.7 MNpw rpynnoBoN yCTaHOBKE i OAHOTUMHBIX MALLMH Ha 0BLIEM (DyHAAMEHTE 3HAYEHNs amnuTya,
konebaHWii (pyHOaMeHTa « criefdyeT onpedensiTe Npyu ./ = 2 kak CyMMy aMnnuTya, Npu . - 2 no dhopmyre

: (18)

roe jo- KoabULMeHT, NPMHUMaeMbIn ONS MaluH NepUoAMYEeckoro AeUCTBUS paBHbIM 1,5, Ana MalvH ¢
UMMYNbCHBIMK Harpyskamu - 0,7, AN MallWH CO CryYaiHbIMM AUHaMUYECKUMU Harpy3kamu - 1;

iy - amnnuTyada konebaHun pyHgameHTa npy paboTe i -1 MalluHBbI;

J - uucno mawuuH.
PacueTHble 3Ha4YeHns amnnuTy AOMKHbI YAOBNETBOPATL YCMOBUIO (4).

Mpu rpynnoBo yCTaHOBKE Pa3nMYHOro TMna MaluvH Ha oblem pyHaameHTe amnnuTyay konebaHui
dyHoameHTa cnegyeT onpefenaTb Kak CymMMy amnnutyd konebaHui, Bbi3blBaeMblXx pabOTON Kaxaow M3
MawwuH. Mpu atom B ycnosun (4) npegenbHo gonyctumasi amnnutyda npuHumaetca Ha 30% 6ornee
3HaYeHW, NpuBedeHHbIX B Tabnuue 5 Ang Tuna MawuHbl U 4acToTbl KonebaHwui, COOTBETCTBYHOLLMX
HanbonbLLen CoCTaBNAOLLEN pacHeTHON aMNnUTyAbI.

Mpu ycTaHOBKE MaLLMH C MNEPUOAMYECKAMU W CRyYalHbLIMU Harpy3kamu Ha OTAENbHO CTOALLMX
yHOameHTax amnnutyay koneGaHwii kaxgoro dpyHoameHTa crieqyeT onpeaensiTb ¢ y4eToM KonebaHui,
pacnpoCTpaHALIMXCA B PyHTe npu paboTe MallunH, YCTaHOBMEHHbLIX Ha ApYrX dQyHaaMeHTax, B
COOTBETCTBMM C YyKasaHuamu nogpasgena 6.5. lpyu STOM  OOMNYCTUMYKO amnnuTyay KoneGaHui

byHOameHTa-NpueMHrka &, cnegyeT npuHumatb Ha 30% 6onee 3HayeHW npedensHO AOMNyCTUMBIX
amnnuTya, NpvBeaeHHbIX B Tabnuue 5.

Ona dyHOoamMeHTOB MalMH C  UMMYMNbCHbIMKW  Harpy3kamu, YcCTaHaBMMBaeMbIX Ha OTAENbHbIX
dyHOaMeHTax, pacdeT amnnutya konebaHuid gonyckaeTcsa NpousBoanTb 6e3 ydeTa nepegadn konebaHuii no

TPYHTY.

6.1.8 Pacyet amnnuTyg BepTMKanbHbIX (FOPU30OHTanNbHbIX) KorebaHui rpyHTa COOTBETCTBEHHO Npu
BEPTUKanNbHbIX (FOPU3OHTarNbHbIX) BUBpaumax pyHaamMeHTOB MalUVH crieqyeT NpoM3BoanTb No oopMyre

1 L 8-t
A1+ (a-17%1 32 +043 | (19)

gy =

roe d; - amnnutyga BepTUKalbHbIX (FOpM3OHTaJ'IbeIX) konebaHui FPYHTa Ha MNOBEpPXHOCTU B TO4YKe,



PAaCcMONOXXeHHONM Ha PacCTOSHUM # OT BepPTUKanbHOM ocu hyHOAMEHTa, T.e. UICTOUYHUKA BOJH B IPYHTE;

&g - amMnnuTyga cBOGOAHBIX WNU  BbIHYXOEHHBLIX BepTUKamnbHbIX (FOPU3OHTanbHbIX) KorebaHwii
dyHOameHTa, T.e. UCTOYHMKA BOMH B rpyHTE Ha YpOBHE €ro MoAoLBbl, onpeaensiemas Ans pasfnyHbIX
BM0B MaLLMH No hOpMynam noapasaenos 6.2-6.4, B KOTOPLIX #j cniedyeT 3aMeHUTb Ha MUHYC A7

d=rlm;

30eCb 7 - pacCcTosiHMEe OT BepTUKanbHOW OCU (PYHOAMEHTa-UCTOYHMKA [0 TOYKM Ha MOBEPXHOCTU TPyHTa,
ANsi KOTOPOW onpeaensieTca aMnNnuTyaa konebaHui;

711 - NpUBEAEHHbIN Paanyc NoaoLwBbLI yHAAMEHTa-UCTodHMKa, # =~/ AJ T,

YacToTy BOJH, pacrnpoCTpaHsIloWMXCA B TPyHTE, criedyeT NpuHUMMaTb paBHOW 4acToTe KoneGaHui
dyHOaMeHTa MallUUHBbI.

MpumeyaHne - B uUensx yTouyHeHUs amnnuTyd KonebGaHuii, pacrnpoCTPaHsIoWMXCS B pyHTe,

JornyckaeTcs MNpou3BOOMTb MPOrHO3NPOBaHME KonebGaHWi TrpyHTa Ha OCHOBE 3KCMepUMEHTaNbHbIX
nccnenoBaHUi.

6.2 PacueT kone6aHuit (pyHAaMEHTOB MaLUMH C NePMOANYECKUMM Harpy3kamul

lKMaLLII/lHaM C nepuogn4eCkmmmn Harpyskamm OTHOCATCA MalluuMHbl C BpallaroWwmMnuca 4actaMu,
KpuUBOLWUNNHO-WATYHHbIMN MeXaHNn3MaMH, p.pOGI/IJ'IKI/I nnap.

PamHble pyHOameHmMbI 2

2Ykasanns 6.2.1-6.2.4 OTHOCATCA K MalMHaAM C nepuognyeckMMn Harpyskamun, UMeLMM 4acToTy

BpaweHus He 6onee 1000 06/MuH. Ona pamMHbIX yHAAMEHTOB MaLUMH C YacToTol BpalleHus 6onee 1000
06/MUH cnepyeT BbINOMHATL NPSAMON AMHAMUYECKUA pacyeT.

6.2.1 AMNnuTygbl TOPU3OHTarnbHO-BpallaTenbHbIX KonebaHuin OTHOCUTENbHO BepTUMKanbHOW OCU
BEpPXHEN NMUTbl paMHbIX PYHOAAMEHTOB @j yr, M, CriegyeT onpeaensTts no gopmyne

Dhy = dy + ‘Iw'EEJ ) (20)

roe &, - amnnuTyga ropuMsoHTanbHbIX KOnebGaHui LieHTpa TSHKeCTU BEepXHEW NMuTbl, M, Bbl4UCNsiemasi no
dopmyne
ax,.sf

flx = .
J[l‘(w”\x)z]z +4(Ex)2(mfhx)9 ; (21)

cy - amMnnuTyaa (yron nosopota), paf, BpallaTesnibHbIX KornebaHuin BepxHen NnuTbl OTHOCUTENbHO
BEPTUKANbHOM OCK, NPOXOoAsLLEen Yepes ee LeHTP TSXKECTU, onpeaensemas no popmyne

‘zu.(,.sf

J[1— (@I Ay 1P +a(E ) (i) s (22)

& - YacToTa BpalleHus MawwuHbl, ¢, w = 0,105z, ;

g =

#, - YacToTa BpalleHMs MaLluHbl, 06/MUH;

@y sf, Qs - COOTBETCTBEHHO MEpeMeLLeHne, M, U yron noBopoTa, paj, LEHTPa TSKECTU BEepXHei

NNWUTLI NPY CTATUYECKOM AENCTBUM cunbl 4 n MomenTa A, | onpenensiemsble no dhopmynam



3agecb £ - pacyeTHOe 3HauYeHWe TrOpPWU3OHTAmNbHON COCTABMAOWEA AWHAMUYECKOW Harpysku, kH,
onpegenseMoe No COOTBETCTBYIOLMM pa3fernam ¢ y4eToM ykaszaHun 5.2.21;

M, - pacuyeTHoe 3HaueHVe BO3MYLLAIOLIEr0 MOMEHTa OTHOCUTESbHO BEPTUKArbHOM OCK, MPOXOAsLLEn
yepes LIEHTP TSHKECTU BEepXHen NnuTbl, KH-M, ANa MaluH ¢ BpallaloWwyMM1cs YacTamu crieayeT npuHuMaTh
M, =HFl,12;

Sx ) SW - KOSCbeMLlMeHTbI XECTKOCTN CUCTEeMblI ¢)yHﬂaMeHT - OCHOBaHME COOTBETCTBEHHO B

rOpM3OHTaNbLHOM HanpasneHuu, neprneHauKynsapHoOM OCWM Bana MalwuHbel, kH/M, n npu nosopote B
ropu3oHTanbHOM NnockocTu, kKH-M, onpegensemsie no opmynam (25) u (26);

£, Ew - OTHOCUTENbHbIE AEMNMUPOBaHUS cUCTEMbI (DYHOAMEHT - OCHOBaHWE, OnpeaensiemMble no
dopmynam (31) n (32);

My , My - YITIOBble YaCTOTbI TOPU3OHTANbHLIX W BpallaTemnbHbLIX konebaHuii dyHameHTa

OTHOCUTENbHO BEPTUKANbHOM OCW, NPOXOASLLEN uYepe3 LEHTP TSKECTU BepxHei mnuTbl, ¢ ~1 |
onpegensiemble no oopmynam (33) u (34);

‘EE] - pacCTodHUE OT LeHTpa TAXeCTU BerHeﬁ nNuTblI A0 ocu Hambonee yaaneHHoro noglunnHuka
MaLlnHbI, M.

6.2.2 KoathpULIMEHTBI KECTKOCTU KOHCTPYKLMM (DyHAAMEHTa C y4YeTOM YNpYyrocTW OCHOBaHUSI &y

KH/M, <y, kH-M, cneagyeT BblMUCTIATL NO hopmynam:

1
% = (U + (2 T+ (1180 (25)
X o X
Sy = 1 -
(1K) + (1S5 (26)

B dopmynax (25) n (26):

k - BblcOTa pyHOaMeHTa, M;

K, Ky, Kg- koadhdnumenTsl KecTKoCT OCHOBAHMS COOTBETCTBEHHO MPW YPYroM PaBHOMEPHOM

wa HepaBHOMEPHOM Kw caBure M HepaBHOMEPHOM CXaTuu £ , onpegensieMble B COOTBETCTBUWN C
TpeboBaHuamu 6.1.4 nnn 6.6.3;

n
&y - cyMMa KO3(D(ULIMEHTOB XECTKOCTM BCEX MOMepeyHbIX pam (pyHAaMeHTa B rOpU3OHTanbHOM

HanpaBneHun, nepreHaukynapHOM ocu Bana MawuHbl, kH/M ( Af - 4ucno norepeyHbix pam),
onpenensemas no opmMyrne

L
I

N =

2

L
—

(27)



1] o
S~ CYMMa KO3(MULMEHTOB KECTKOCT BCEX MOMEpeyYHbIX pam Mpu NoBOpOTe BEpXHEW NMnuThl B
rOpPV3OHTANbHOM MIOCKOCTU OTHOCUTENBHO €€ LieHTpa TSKecTu, kH-M, onpefensiemasi no goopmyrne

o X o4
Sy = 3 Se (28)
i=1 ’

roe #; - paccTosiHMe OT NIOCKOCTM I -1 NONepeyHoii pambl [0 LEHTPA TSHKECTU BEPXHEN NAUTLI, M.

KoahhMLIMEHT XECTKOCTW OfIHOSTAXHBLIX MONEPEeYHLIX paM C XeCTKUMM yanammu <, kH/M, cneayet
onpenensTs No opmyre

g - IEEE,IFU- (1+6k)
3 : (29)
'}"1' (2 + 3'3('-1':'

roe Z- Mogynb YNpyrocT Matepuana pam BepxXHero ctpoenus, kila;

T
k!- _ '33: i . 0)
"'?z'fh,z' ’

I,I‘q,;', ff,j - MOMEHTbI MHepunmn nonepeyHbix CeYeHUIn COOTBETCTBEHHO CTOMKM 1 purenda pamMmbl, M 4;

B 4 - cOOTBETCTBEHHO pacueTHasi BbICOTA CTOWKM W pacyeTHbI NponeT purens - nonepeyHon
pambl, M.

MpumeyaHne - [lonyckaeTcs NPUHUMATL PacHeTHYI0 BbLICOTY CTOWKM #; paBHOW PaCCTOSHWIO OT

BerHeVl rpaHun HWXHEN NNnUTbI 4O OcKn purena (npoxop.ﬂu.l.eﬁ Yyepes3 LUeHTp TAXeCTu nnowagn ero Ce‘-IeHMﬂ),
a pacquHbM nponet purena paBHbIM 0,9 paccToAHnA Mexgy OCAMU KOJTOHH.

(Onevarka)

6.2.3 OTHOCUTENbHOE [AeMNdUpoBaHNE CUCTEMbI (PyHAAMEHT - OCHOBaHWe £, u Ew cnepyet
onpeaensTb No opmynam:

: 1 ooy
=5 —+ -+
T Exf:x % K, 259 (31)
1 1 -’:r'
Ey = Syl &y il
Ky 25y | (32)

roe Ex, Eq;., Ew— OTHOCUTENbHOE /J.emncbmpoaaHme Ona ropn3oHTanbHbIX EI n BpallaTesnbHbIX Eq;. n

Ew konebaHuii doyHOamMeHTa Ha rpyHTe, ONpeaensieMoe B COOTBETCTBMM C TpeboBaHusaMK 6.1.6 unn 6.6.4;
‘¥ - KOAPPMUMEHT MNOrMNOLEHNA 3HepruM npu KonebaHusax, NPUHUMaeMmbln Ans xene3obeToOHHbIX
KOHCTpPYyKUMI pasHbiM 0,06, Ans ctanbHbIX KOHCTpyKumi - 0,02.

6.2.4 YrnoBble 4acToTbl konebanuin yHaameHTa * u }"14;, c-l, cnegyeTr onpefendtb Mo
chopmynam:



My =

'j

8, (34)
W
B dopmynax (33), (34):

777 - Macca CMCTeMbl, BKIOYalolwas mMaccy BCEel MallMHbl, BEepXHEeW MiuTbl, NpoaosbHbIX 6anok u
nonepeyHbIX purenei pam, NpUMbIKaLLMX K BepxHei nnute, u 30% Macchl BCeX KOMOHH pyHOameHTa, T;

EW—MOMGHT MHEPLUMM Macchl 7 OTHOCUTENbHO BEPTMKaNbHOM OCU, NPOXOAALWIEel Yepes LEeHTp

TSOKECTU BEPXHEN NnuTbl (FOPU3OHTanbHOW pambl), T-M 2
dopmyne

BenuunHy By, gonyckaeTcs onpeaensTb no

T 1=
By = 0.1l (35)
roe - AnuHa BepxHen nnuTtbl, M.
MaccueHbie u cmeHYamble ghyHOaMeHMbI

6.2.5 AMNNnTYyabl rOpM3OHTanNbHO-BpawaTenbHbiX KornebaHuin BEpPXHEW rpaHn MacCUBHbLIX WU
CTeH4aTbIX PYHAAMEHTOB OTHOCUTENbHO FOPU3OHTArbHOM OCU @j g, M, CNeAyeT onpeaenaTb no gopmyrne

2 2 22
=Fh \/Wl +4Ex':':'-:"'f}“x:' ¥
Che

Qv win?al (36)
roe
_ My
ViSO, (37)
_ y
Va2t A (39)
37ecb
3 2 2
_ @ | w
&—mm[z] +B(1+ &) [f] ; (39)
A E
S = (1+8) =T +8(1+ ),
}‘x X ’ (40)
2
S3=1+« 1—[i] ]
I F (41)
Sy =1+x; (42)

5-21=

4 2 2 2
ol }\ )] ;“\ }x
_}\x] +(1+8) [_}j] —[_}\x] -[1+[_}\T] +4*¢'x*¢'m_}xm

Ik (43)



2 2

E >, A
Gy = (1+ £ h_m +}\_“’Ei_ . 1+_"’E_‘P | »
X x EJ: }“‘x }“‘x ‘Ex ) (44)
P
6y (45)
_ M
Fyhty (46)

Ay, }“m - YIMIOBble YacTOThl koneGaHWii pyHOaMeHTa, ¢~1, COOTBETCTBEHHO TOPU3OHTAmNbHBIX W

BpallaTenbHbIX OTHOCUTEMNbHO TOPU3OHTAmNbHOW OCK, MNPOXOAALE 4Yepe3 LEHTP TSKecTU MoaoLBbI
dyHOaMeHTa nepneHanKynsapHO NMocKoCcTU KonebaHuii, onpeaensemblie no opmMynam:

K
Y et (47)
Ay = =
° 1o, (48)
K, =K, -mghy; (49)

Kon K{p - KO3(PPULMEHTBI XECTKOCTU OcHoBaHus, kKH/M u kH-Mm, onpegensemble cornacHo
ykazaHusam 6.1.4 unm 6.6.3;

I9.;1_-,||:| - MOMEHT WuHepuun macchbl BCEn YCTaHOBKM OTHOCUTEJIbHO OCH, I'IpOXOp.FlLIJ.el;I 4yepeld UeHTp

TSOKECTU MOZOLLBLI (hyHAAMEHTa MepneHauKynsipHO NMockocTu konebanuii, T'M 2, onpeaenseTcs Mo
dopmyne

_ P
B0 = B *+ i3 (50)
3 - MOMEHT MHepLMM Macchl BCeit YCTaHOoBKW (pyHOAMeHTa C 3achinkoii IpyHTa Ha ero obpesax
BbICTYNax ¥ MallWHbl) OTHOCUTENbHO OCW, MPOXOASLLEN Yepe3 OBLMI LIEHTP TSXKECTU MepneHauKynsipHO
MNIOCKOCTM KoneGaHwuit, T-M =

## - Macca BCel yCTaHOBKM (pyHAaMeHTa C 3aCbINKON rpyHTa Ha ero obpesax 1 BbICTYMax 1 MalUMWHbI),

4 - pacyeTHas ropu3oHTanbHas COCTaBMAOLAA BO3MYLLAIOLWMX CUN MalwuHbl, kH, onpeaensiemas
Mo COOTBETCTBYIOLMM pa3fernam ¢ y4eToM ykaszaHun 5.2.21;

Af - pacyeTHoe 3HayeHWe BO3MYyLLAOLWEro MOMeHTa, KH'M, paBHOrO CymMMe MOMEHTOB OT
rOPU3OHTarbHbLIX COCTABMAOLLIMX BO3MYLLALLMX CUI NMPU NPUBEAEHUN UX K OCU, MPOXOAsALLEei Yepes LeHTp
TSHKECTM YCTaHOBKM NeprneHanKynsapHO NNocKocTU KonebaHuii, u BoamyLlaloLLieMy MOMEHTY MaLLUUHBbI;

B, B2 - paccTosHMs OT OBLLEro LeHTpa TSXKECTU YCTAHOBKM COOTBETCTBEHHO [0 BEpXHEl rpaHu
dyHOaMeHTa 1 [0 NoAoLLBbl (PyHAAMEHTa, M.

6.2.6 [naBHble COOCTBEHHLIE YacTOTbl KorebaHuiA yCTaHOBKM }\1,2, c-l, cnegyet onpegenaTts U3
COOTHOLLEHMS



roe

3 2
Z=(+f)|1+] =2
(1+5|1+ lx] ] 2)

6.2.7 AMNRUTYAbl rOpU3OHTanbHbIX @y, M, U BpalatenbHbiX g, pag, KornebaHWin MacCuBHbLIX K
CTeHuaTblX (byHOAMEHTOB creayeT onpedensTb no copmyne (36), npuHumas &3 =&4 = 0 (npu

onpegenenmn @, )un S =85 =0, 4 =1 (Npu onpegeneHnn ).

6.2.8 AMNNMTYAbl ropU3oHTanbHo-BpaLLaTenbHbIX KonebaHuin BepxHen rpaHn dyHaameHTa @h g, M,

npv AeiicTBUM TonbKo MoMeHTa Af (& =0) cneayeT onpeaensTb no opmyne

M5 G i) = @1 2,07 D2 4B ) T+ G )T

clh =
T Ky Qf + 482 (w/n,)? 03 - 89

6.2.9 AMNnnTyabl BepTMKanbHbIX KorebaHun MacCuBHbIX M CTeHYaTblX OYHOAAMEHTOB i, , M, C

YyYeTOM BpALLEHUSA OTHOCUTENbHO T[OPU3OHTANbHOM OCK, MEepneHONKYNAPHON MMOoCKOCTU KonebaHuiA,
crnenyet onpenensaTb no opmyne

ay =apta,, (54)
roe
= &,
e J _ 2.2 2 2. (55)
Eoaf[l=(awlA )7 +48 (wlAx,)"

@', -aMnnuTyda  BepTUKanbHONM  COCTaBnAlolWlel  BpaljaTerbHbIX — KonebaHun  dyHaameHTa
OTHOCUTESNbHO FOPU3OHTAaNbHOW OCK, MPOXOASLEN 4Yepe3 LEHTP TSHXKEeCTU YCTaHOBKUM MeprneHOUKYnsipHO

NNOCKOCTU KonebaHui, onpenendemasa npu aencresum rOPU3OHTalbHbIX CUN Fh M MOMEHTOB J4 , BKNtoYasd
MOMEHTbI OT BepPTUKalibHbIX N TOPU3OHTallbHbIX CUIl, NO cbopmyne

@'y =at¢,£f, (56)

a Npu OTCYTCTBUM rOpu3oHTanbHbIX cun (&, =0) no dopmyne

_ MBS (1= @in )t T +AEL (i)’
K i Qf +astwin?ed (57)

1
&g

roe g - amnnutyga (yron nosopoTa), paf, BpallaTesibHbiX KorebaHun dyHaameHTa OTHOCUTENbHO
ropun3oHTanbHOM ocu, onpeaensiemasi no ykasaHuam 6.2.7;

F, - pacyeTHas BepTUKarnbHas COCTABMSAIOLLAS BO3MYLLALWMX CUN MallWHbI, KH, onpeaensiemast no
COOTBETCTBYIOLLNM pasaenam ¢ y4eToM ykasaHum 5.2.21;

Af - pacyeTHoe 3HayeHue BO3MyLLAOWEro MOMEHTa, BKMOYalolee MOMEHTbl OT BepTUKamnbHbIX U
rOpuU3oHTanbHbIX CUN, KH-™m;



£, - K0athULMEHT XeCTKOCTU OcHOBaHus, kH/M, onpeaensieMbli cornacHo ykasaHuam 6.1.4 unu
6.6.3;

X, - yrnoBasi yacToTa COBCTBEHHbIX BepTUKanbHbIX konebaHuil dhyHaameHTa, ¢~L | onpegensiemas no
dopmyne

A = — (58)

£ z - OTHOCUTENbHOE AeMnrpoBaHne Npu BepTUKaNbHbIX konebaHnax dyHaameHTa, onpeaensemoe
cornacHo ykasaHuam 6.1.5 unm 6.6.4;

E_Jf' - pacCTtodHne ot BepTMKaJ'IbHOl;l ocn, I'IpOXOp.FlLLI.eIZ 4yepe3 LUEeHTp TAXeCTU YyCTaHOBKU, OO0 Kpasd
BerHeVl rpaHun ('.bpr.aMeHTa B HanpaseHnn OENCTBUS CUIM U MOMEHTOB, M.

6.2.10 AMNNUTYAbl TrOPU3OHTamNbHbIX KONebaHW MacCUMBHBIX W CTeH4yaTbiX (yHOAMEHTOB nNpu
BpALLEHUM OTHOCUTENBHO BepTUKanbHoM ocul Zhy, M, CriegyeT onpeaensit no dopmyne

L (DOpMyJ'IbI MCNOJb3YyKTCA NpU pacyeTe KkonebaHumn Ct)pr.aMeHTOB OMMNO3UTHbIX KOMMPECCOPOB.

Zhy = Cydmax (59)

rae {imay - PACCTOAAHME OT BEPTUKANbHON OCK, NPOXOASALLE Yepes LIEHTP TSHKECTM YCTaHOoBKM, [0 Haubornee
yAaneHHon To4KN byHaaMeHTa, M;

cy - amnnuTyda (yron nosopoTa), pad, BpallaTernbHblX KonebaHun dyHOoameHTa OTHOCUTENbHO
BEPTMKaANbHOM OCU, NPOXOAALLEN Yepes LEHTP TSHKECTM YCTaHOBKM, onpegensieMmas no popmyne

My,

KWJ[l —wIng) 1P HaEL win)? (60)

Gy =

3ecb Mw— pacyeTHoe 3HayeHuWe BO3MyLLalollero MoMeHTa, KH:'M, OTHOCUTENbHO BepTUKanbHOW OcH,
npoxogsLiei Yepes LeHTP TAKECTU YCTaHOBKY,

Kw - KOAOMDULMEHT KECTKOCTU OCHOBaHUS MpU  YNpyroMm HepaBHOMEPHOM casure, kH-m,
onpegensiemMblii B COOTBETCTBUM C TpeboBaHuamK 6.1.4 nnm 6.6.3;

Ew— OTHOCUTENbHOE AeMndupoBaHMe AN BpallaTenbHbIX konebaHuin dyHaameHTa OTHOCUTENBHO
BEPTMKaNbHOM OCK, onpeaensieMoe B COOTBETCTBUN C TpeboBaHuaMK 6.1.6 unu 6.6.4;

}kw—yrnoaaﬂ YyacToTa BpallatenbHbIX koneGaHuid pyHaameHTa OTHOCUTENbHO BepTMKarbHOW Ocw,
NpOXoAsLLEil Yepea LIEHTP TSKECTU YCTaHoBKM, ¢~ L, onpeaensiemast no popmyne

hd 8 (61)

roe '91,,;— MOMEHT MHEepLMM Macc BCeil yCTaHOBKM (PyHOaAMeHTa C 3acbInNKoi rpyHTa Ha ero obpesax u
BbICTYMNaxX W MallMHbl) OTHOCUTENBHO BEPTUKANbHOM OCU, MPOXOAALLER Yepe3 LEHTP TAXKECTU YCTaHOBKM,



T'Mg.

6.3 PacueT kone6aHuit (pyHAAMEHTOB MaLMH C UMMYILCHLIMM Harpy3kamul

1K MalwnHaM C MMNYyINbCHbIMU Harpy3kaMmn OTHOCATCA Ky3HEYHble MOJOThI, (i)OpMOBO‘-IHbIe MaLUnHbI
NUTENHOro npoun3eoAcTea, npeccobl 1 gp.

6.3.1 AMnnuTygy BepTuKanbHbIX konebaHun dyHaameHTa npu LeHTpanbHON yCTaHOBKEe MalnHbl ¢ 5
M, criegyeT onpenensTte no gopmyne
(1+2)J,
a4, =
LI+ 1ETE )N m (62)

roe £ - Ko3oUMUMEHT BOCCTaAHOBIIEHWS CKOPOCTU yaapa, 3HadeHuMe KOTOporo credyeT MNpUHUMaTh Mo
yKa3aHUsIM COOTBETCTBYIOLLMX pa3aeros;

-JTZ - MMnynbC BepTMKaJ'IbHOI;I cunbl, kH-c, onpep,enﬂeMbM Nno YykKasaHuamM COOTBETCTBYHOLNX
pa3genos;

71, Ay - TO Xe, YTO B hopMynax noapasaena 6.2.

6.3.2 AMnnuTygy BepTuKanbHbIX KonebaHun ¢yHoameHTa C y4eTOM BpalleHUs OTHOCUTENbHO
ropM30oHTanbHOM ocK, NepneHAMKYNAPHON NNOCKOCTH KonebaHui, dy,, M, cnegyeT onpedensaTs no hopmyne

i, =, va,, (63)

B KOTOPON  ; onpeaenseTca no dopmyne (62), a @', - no hopmyne
@'y =cz¢,£j-, (64)

roe ff - paccTosiHue OT BepTuKarbHOW ocu ddyHAaMeHTa 40 Kpasi BEpXHe rpaHu B HanpaBneHnn OencTeus
UMMYnbCa, M;

gy - amnnutyga (yron nosopoTa), pag, BpaliatenbHbix konebaHuid dyHoameHTa OTHOCUTENbHO
ropM3oHTanNbHOM OCU, NepPNeHaNKyNAPHON NNOCKOCTM kKonebaHun, onpeaensiemas no oopmyne

(1+8)J,
. =
C I+ 1LETEG IS

o (65)

agech g~ UMNYNbC MOMEHTa CWUIM OTHOCUTENbHO rOPU30OHTaNbHON ocu dyHAaMeHTa, nepneHamKynsapHon
nnockocTtun konebanui, KH-c-M, onpeaensiembln No ykasaHUSM COOTBETCTBYIOLLMX pa3genos;

I9.:|;.|:| , }“m - TO Xe, 4YTOo B 6.2.5.

6.3.3 AMNNnUTYabl FOPU3OHTaNbHOMW COCTaBNANOLWLEN TOPU3OHTanNbHO-BpallaTenbHbIX KonebaHun

dyHaameHTa @h g, M, M BpawaresibHbiX @y, M, COOTBETCTBEHHO, OTHOCUTESIbHO FOPU3OHTambHOW U

BEPTUKANbHOM OCEeW, NPOXOOALMX Yepe3 LEHTP TSDKEeCTM YCTAHOBKM NEeprneHAaVKYNsipHO MIOCKOCTU
konebaHwi, cnegyeT onpenensaTb No opmMynam

Lhg = dpht; (66)



Zhy = Cydmax (67)

roe k- paccTtoAaHmne OoT noaowBbl 40 BerHeI;l rpaHun ('.bpr.aMeHTa, M;

cy - amnnuTyda (yron nosopoTa), pad, BpallaTernbHblX KonebaHun dgyHOoameHTa OTHOCUTENbHO
BEPTUKaNbLHOW OcK, onpeaensiemas no popmyne

I s
YA LETE Ay (68)

Jw—wmnynbc MOMEHTa OTHOCWUTENbHO BeEPTUMKANbHOM OCW, MPOXOAsLLEeNn 4vepe3 LEHTP TsHKeCcTu
YCTaHOBKN, KH-C'M;

M, By dyay - TO Xe, uTo B 6.2.10.

6.4 PacyeTt kone6aHun coyHAaAMEHTOB MaLLMH Ha crlyYalHble AUHaAMUYEeCKUE Harpy3Kku
6.4.1 AMNNNTYabl TOPU3OHTaNbHbIX KonebaHui BEpxXHEW rpaHWM MacCUBHbIX W CTEHYaTbIX

(PyHAAMEHTOB MalUWH (HanpuMep, MenbHWL) @h g, M, PAcCYMTbIBAEMbIX Ha CryvaiHble AVHaMUYeckue
Harpysku, crneayeT onpeaensTs Nno gopmyne

g [T+ Oy L hgdey L+ (rg gy ]
mh s e piiee (69)

“hep

roe Sg - crieKTpanbHas NNoTHOCTL CRyYaiHoi Harpyaku, kH < -c, onpeaensiemas no popmyne

5, - (am'd)?e’ | _ ]]
= (70)
2

_| M £ “1
5] TE A [“ 5| 1)
2

| M
=175 (72)

roe -33|:| - pacCTodaHME OT LeHTpa TAXeCTU yCTaHOBKM O OCU BpaLleHUA 63pa6aHa MenbHULbI, M;

#1'- Macca 3arpysku 6apabaHa MenbHuUbI, T,

2w - YIMOBAs YacToTa BpalleHust 6apabaHa, ¢~ ;
¢ - omameTp bapabaHa, Mm;

@ - KOA(UUNEHT, 3aBUCALLMIA OT TUNA MaLUMHbI (MENbHULBI) N NPUHUMaEMBbIN:
ansa crepxHesblx MenobHuy, o =0,015;

Ansa ocTanbHbIX TUNOB MenbHUy, ¢ =0,001;



E - yckopeHue csoboaHoro nageHus, £ = 9,81 m/c2.

O6o3Havuerns &, m, B, Bz, A, }-Te xe, 4To 1 B hopmynax 6.2.5, 6.2.6.

6.4.2 AMNnnTyabl ropu3oHTanbHbIX konebaHui pamHbiX yHAaMEHTOB MalUMH (Hanpumep, MenbHUL)
@hy, M, PACCYNTBLIBAEMbIX Ha CryvaiiHble AUHAMUYECKME Harpysku, creayet onpeaenaTb no gopmyne

Dhy = dy + ‘Iw'EEJ ) (73)

roe fp - paccTosHMe OT LieHTpa TSXEeCTW BepxXHel 4YacTu (pyHaameHTa 40 ocu Haubonee yaaneHHoro
NOALUNMHUKA MENbHULbI, M;

iy, ﬂw - aMmnnnTyabl COOTBETCTBEHHO NOPU3OHTallbHbIX KonebaHun BerHeI;l 4acTtun Ct)pr.aMeHTa, M,

M BpalaTenbHbIX KonebaHWin OTHOCUTENbHO BEPTUKANbHOW OCU, MPOXOAsllei Yepe3 LEHTPp TaXKecTu
BepXHel YacTi doyHaameHTa, pad, onpegensemMslie no dopmynam:

1 [mhedy
a,=— .
N v (74)
= =i 'x}wgg
Y8y 25'14; : (75)

roe Sg - onpegensetca no copmyne (70);

& - pacCTosiHie B NNaHe OT LieHTpa TSXKEeCTM BEpPXHEW 4acTu pyHOameHTa OO cepenuHbl OJMHbI
bapabaHa, M.

O6osHaueHns &y, Sy, Ay, My, Elx, £.;- Te e, uTo 1 B chopmynax 6.2.1-6.2.4.

6.5 Pacuet Kone6aHMin MacCUMBHbLIX U CTEHYaTbIX (PyHAAMEHTOB MaLIMH NMPU KUHEMaTUYECKOM
BO30YyXaeHUU
6.5.1 Amnnutyay ropu3oHTanbHo-BpaLlaTenbHbIX konebaHun BEpPXHEN rpaHu
dyHOaMeHTa-NpueMHuKa nNpu KMHEMaTU4eCKOM BO30YXXAEHUN OT OAHOro (PyHAaMeHTa-UCTOYHUKa crneayeT
onpegensTs nNo gopmyne

e 10+ O )BDG) +AE @I N s+ G ) o)
e T Qf +482(win,) nl . (76)
roe
2
D, =S1(K1)‘453[%] Sa(ka),
X

Wy = o)+ 51(kg); (77)

2
Dy = S3(xq) ‘45?:[%] Salkal.

X



W =Sglr)+ b3k,

SHauenus S0 ) , Salep) | Sa(ep), Saqlxp) ) ans & = 1; 2 BbluMcnsTCa No opMmynam
(39)-(42) npu 3HaYeHUAX

@
g =x— "1 kg =x—-L
}\‘I ’ EI ’ (78)
L
;’(:=i.3221+'8_¢' il 29
B x Dy (79)
+

PacueT cnegyeT BbINOMHATL ANS KaX40ro 13 3HavYeHui
B dopmynax (76)-(79):

':I.S,x - aMmnnmtyaa ropusoHTarbHbIX KonebaHunm TouYek NOBEPXHOCTU TPyHTa B MeCTe YCTaHOBKU

dyHOaMeHTa-NpMeMHMKa OT FOPU3OHTanbHbIX KonebaHuin dyHOamMeHTa WCTOYHUMKA, onpepensiemas B
COOTBETCTBUM C yKaszaHuaMM 6.1.8;

1 2
l:,:l l:,:I
[

59 (80)

fz’nf ’
i (2 .
roe ':I.S,Z: lﬂs,z - aMmnnnTygbl BepTUKaNbHbIX konedaHun NOBEPXHOCTU TPyHTaA B TOYKaX, COOTBETCTBYHOLLUNM

KpalHUM TOYKaM CTOPOHbl yHOAMEHTa-NpUuemMHuKa f:‘nf OT BepTUKanbHbIX konebaHun dyHaameHTa
WCTOYHWMKA, onpedensemMble B COOTBETCTBUM C yKa3aHusaMmM 6.1.8;

fz‘nj‘ -pasMep CTOPOHblI MOAOWBbLI  (PyHOAMEHTa-MPUEMHUKA, B  HanpaBneHUM  KOTOPOW
paccMaTpuBaloTCsl FOpU3oHTasbHble KoneGaHus;

0l - YrnoBas YactoTa konebaHuin pyHaaMeHTa-UCToYHMKa.
O6osHaueHns Ay, #7, £, &2y, &5, g, Xy Te ke, uTo B hopmynax 6.2.5.

6.5.2 AMnnuTygy BepTUKanbHbIX konebaHun dyHOaMeHTa-NnpueMHMKa C y4eToM BpaleHus npu
KMHEeMaTU4YeCKoM BO3BYXAEeHMN OT 0QHOro PyHOAAMEHTa-UCTOMHUKa crieayeT onpeaensaTb no opmyne

.:;t:}m =.::ff” +.:;t:,;h.n, (81)
roe
2 2
i 1+ 482w/ n,)
‘ PN - (i n )% +4E2 win,)? (82)

i _ Blrasy Do +4ER @I v

[
i By WGf vastwin e (83)
_ai) +all
Az = 5 (84)

anecb A, ff - 0603HayeHus Te xe, 4To B 6.2.9.
Mpu pacyeTe KonebaHu yHOaAMEHTa-MPUEMHMKA OT KMHEMAaTUYECKOro BO3BYXOEHWUS HECKOMNbKUX



i icin
(PyHOAMEHTOB-UCTOYHMKOB  CriedyeT CyMMMpOBaTb 3HauyeHua dh g (MM @™ ),  BblMMCNIAEMble
COOTBETCTBEHHO Nno chopmynam (76) nnm (81) ans kaxaoro UCTOYHMKA korebaHuii.

6.6 OcobeHHOCTU pacyeTa cBalHbIX PyHOAAMEHTOB
6.6.1 PacyeT cBalHbIX (yHOAAMEHTOB MaWwWH C AVMHAMUYECKMMW Harpyskamy Mo  Hecyllen
CMOCOBHOCTM TPYHTOB OCHOBaHWS CBal criegyeT MPOU3BOAUTL Ha [AEWCTBME pacyeTHbIX CTaTUYeCcKuX
Harpy3ok B cOOTBETCTBUM C TpeboaHuamu CI 24.13330.

an 9TOM pacyeTHble COoNnpoTUBIEHNA NPYHTOB OCHOBaHUA Ha ©okoBoI NOBEPXHOCTU cBan u nog ux
HWKHUM KOHLIOM AOMKHbl ObITb AOMNOMHUTENBHO YMHOX€EHbl Ha KOS(*)(*)MLMGHTbI yCJ'IOBMI;I pa6OTbI FPyHTa

OCHOBaHWsi COOTBETCTBEHHO “Yfep,f W Yep R , NpuBeAeHHble B Tabnuue 6, a CymMmMa pacyeTHbIX
COMPOTUBIIEHWIA TPYHTOBOIO OCHOBAHWSA AN BUCAYMX CBail - Ha KOIDMULMEHT ycrnoBuin paboTbl “¥eq,

3HayeHUs1 KOTOPOro NpuBeaeHbl B Tabnuue 2. [ina ceai-cToek Ko3aMULUNEHT “Fs[ NPUHUMAETCst paBHbIM 1.

Tabnuuya 6
pyHTBI KoadhduumeHTbl ycnouin paboTbl rpyHTOB OCHOBaHUS
Ha GOKOBOM MOBEPXHOCTW | NMOA HWKHUM KOHLIOM CBau
cBau J:"I.gp,j' J:"'cp,R
a) [leckn pbixnble NGO KPYNHOCTM M BRAXHOCTY; 0,6 (0,75) -
Mernkve W nbifieBaTble  BOAOHACbILEHHbIE  NOGON
NNOTHOCTW;  MIMHWUCTbIE  TPYHTbI C  MOKasaTenem
TeKy4ecTun fL 3’0,6
6) Meckn nbineeaTtble, MeNKMe U cpeaHen KpynHOCTU 0,75 (0,85) 0,75 (0,85)
cpefHen  MnoTHoCcTM  MoboN  BNAXHOCTW,  KPOMeE
yKa3aHHbIX B Nn03."a"; rMUHUCTbIE rPYHTLI C NoKasaTenem
TekydecTn 0,255 f; £0,6
[pyrve Buapl rpyHTOB 1(1) 1(1)

MpumeyaHuns

1B ckobkax ykasaHbl 3HayeHusi KOI(hMUUMEHTOB Ans CBalHbIX (hyHOAAMEHTOB C MPOMEXYTOYHOM
NoayLUKOMN.

2Tpn nNpuMeHeHWM CcBalW B MPOCAAOYHbIX [PYHTax 3HaveHus  KoaduumneHToB ’T.;p,f 7]

J:"'.gp,R NPUHUMAKOTCA KaK Ana rMUHUCTbIX TPYHTOB C NOKasaTerieM TeKy4YecTu, paBHbIM 3Ha4Y€HWUIO, NPU KOTOPOM B

cooTBeTcTBUM C ykadaHuamu Cl1 24.13330 onpenensioTcss pacyeTHble COMPOTUBIIEHWS TPYHTA NOA HDKHUM
TOPLIOM M Ha BOKOBOW NMOBEPXHOCTU CBaMW.

B cniyyae onpegeneHus Hecyllen CnocOBHOCTU cBal NO pesynbTaTaM MnoneBblX UCMbITAHUN BMECTO

KO3 PULIMEHTOB  Yep, f U Yep R BBOAUTCA KOIPMUUMEHT YCroBUN paboTbl PYHTOB OCHOBAHUA Yep
onpenensiemMbl Kak OTHOLLEHME Hecyllelh CnocoOHOCTM CBau, OMNpefeneHHON pacyeTHbIM cnocobom ¢

y4eTOM KOI(PAUUMEHTOB Yep U “Yep R, K TOW Xe HECYLEN CNOCOOHOCTM 6e3 ydeTa aTUX KOh(ULNEHTOB.

(Onevarka)



B cnyyae onvpaHnsi cBaih Ha rpPyHThI, ykasaHHble B No3. "a" Tabnuubl 6, HecyLLyo cnocobHOCTL cBaW
crneayeT onpenensTtb Mo pesyrbTataM MNOMEBbIX UCMbITAHUA AMUTENbHO OEWCTBYIOLWMMN OUHAMUYECKUMU
Harpy3kamu. [lpu OTCYTCTBMM TaKMX [OaHHbIX MpY COOTBETCTBYHOLIEM OOOCHOBaHWMM [OMNyCKaeTcs
onpedensTb HeCylyl CrnocobHOCTL CBall Mo pe3ynbTaTtamM MOMeBblX WCMbITAaHUA B COOTBETCTBUM C

TpebosaHuamu CI 24.13330 c BBEAeHMEM BMECTO KOIPPUUMEHTOB Yep f WU Yen R KO PULMEHTA
Fep 0,25
6.6.2 Npn ycTporcTBe CBaWHbIX (PYHOAMEHTOB 34aHUA U COOPYXKEHWIA, PacroNOXeHHbIX BOMM3K

yHOAMEHTOB MalUWMH C AMHAMUYECKUMWM Harpyskamu, Hecyllas CnocobHOCTb cBav onpegensieTcs B
cooTBeTCTBUM C TpeboBaHuamN CI1 24.13330 ¢ y4eToM AOMNOMHUTENBHOrO KoadurumneHTa ycnosuii paboTel

TPYHTOB OCHOBaHUS Yep (MUNU Yep £ U Yep R), 3HAYEHMS KOTOPbLIX ONPEAENsTCS B COOTBETCTBUM C 6.6.1.

Paamepbl 30HbI, 4151 KOTOPOM YYUTLIBAETCS YKa3aHHbIN KO3 UUMEHT, cnegyeT NpuHMMaTh B COOTBETCTBUM
C yKasaHuamu 5.2.23.

6.6.3 Pacyetr konebaHui cBalHbIX (PYHOAAMEHTOB MaLUWH crnedyeT Mnpou3BOAUTL MO TeM Xe
dopmynam, 4To n Ans PyHOaMEeHTOB Ha €CTECTBEHHOM OCHOBaHWW, HO NPV BBEAEHWUM BMECTO 3HaYeHWn

Maccbl, MOMEHTOB WHEpPLMM MacCbl W >XECTKOCTen # , I9.;];., I9;1;.|:| , '91,;, K, , K, Kq:,
Kw COOTBETCTBYIOLUMX UM NPUBELAEHHbIX 3HAYEHUN #lpad , &m,rgd, &mﬂ, red , ﬁw,md, Kz:, red , Kx,;l‘gd,
K red . ¥y red , oNpenensieMbix no coopmynam (85)-(100).

[na BepTuKkanbHbIX konebaHun ceanHbIX PYHOAMEHTOB

N N

Bz rad T Py + 8, E‘mi:P +Emi,ﬂ ; (85)
K—*
Ka red 3;—”‘5
’ & !
AR o
hip
roe
" = Bth(F]) + o
Fd =MNE, A, f=—"—"——
z,red b4, 0 G +ath (81 (87)
- i L i
E&Jﬂp ' EEJ !
k; j:;i
Zﬂp,kgk ZcP:'i:f'i:
I
p.m " i

B dopmynax (85)-(87):
#2, - obLas Mmacca pocTBepka C YCTaHOBMEHHOW Ha HEM MaLUVHOW, T;

% p - Macca 4actv i-u ceau, 3arny6neHHON B rpyHT, T,

#2; 1- Macca YacTu i -/ CBau BblLLE NMOBEPXHOCTU IPYHTA, T;

A - ymucno cean;

A}, - Mogynb ynpyroctu matepuana ceaii, kla;



{ - rnyBuHa norpyxeHnsi ceau B rpyHT, M;
{11 - paccTosHMe OT NoAOLLBLI POCTBEPKA A0 MOBEPXHOCTM FPYHTA, M; NSt HU3KOTO pocTeepka fn = 0;

ﬂp - nnowann nonepevyHoro cevyeHma ceaun, M 2;

il - NepnMeTp nonepe4vyHoro cevyeHna ceaun, M;

+
(L7, - k03P DMLIMEHT yNpyroro paBHOMEPHOTO CXaTUSA rPyHTa Ha YPOBHE HIMKHUX KOHLIOB CBalA, kH/m?
onpegensemMeln no ¢opmyne (5), B kOTOpon nnowiaab nogowsbl hyHaamMeHTa 4 NpMHMMaeTcs paBHON

nnowaan HambonbLiero nonepevyHoro ce4vyeHna HMXHero KoHua cBawn, a 3HadeHue KOSCbeMLLMeHTa E:'D ana
3a0MBHbIX cBal yOBanBaeTCH;

* - o
k- KO3OPULMEHT, NPUHUMAEMBbIN paBHbIM ANS CBald: 2 - AN CNOLWHbIX Xene306eToHHbIX; 2,5 - Ans
MosbIX Kene3o6eToHHbIX; 3,5 - ANa AepeBaHHbIX;

©p.k - YAenbHoe ynpyroe COMpOTWBMIEHME rPyHTa Ha GOKOBOW MOBEPXHOCTM CBaW B i -M Crioe,
npuHMMaemoe no Tabnuuam 7 u 8;

£ - K03 PULMEHT, NpUHUMaeMbln pasHbiM 10000 kH/m? ;

k{ n -'?Cj* - HOMep CInoAa TpyHTa, OTCUYUTbIBAEMBIN OT NOBEPXHOCTU TpyHTa A0 FJ'Iy6I/1HbI, paBHOﬁ

COOTBETCTBEHHO M { = 0211+ 4th {104 ],

i - TonwwmHa i -ro cnos rpyHTa;
th - TaHreHc runepbonuyeckuii.

MpumeyaHue - Tpu  yMEHbLUEHUM PacCTOSHWUA Mexay cBasmMu oT 5 4 p[o 2 4  3HadyeHue

Kg, rad ChefyeT yMeHblaTb B [Ba pa3a (p.J'IFl NMPOMEXYTOYHbIX paCCTOFlHI/II;I onpenenAaTb MHTepnonﬂumeﬁ).

Tabnwuua 7
MokasaTenb TeKy4ecT! MMUHNCTLIX TPyHTOB £ | YaenbHoe conpoTuenexne ©p, kH/m >

0,75< I £1 1,5-104-0,5-104
05<I; £0,75 3-104-1,5104
025< {; £05 4,5-104-3-104
0< {7 £0,25 6:10%4-4,5-10%

MpumeyaHuns

1 Ana NpOMEXYTOYHbIX 3HaYEHUN fL 3HaveHue Ep onpefensieTcs UHTepnonsumen.

2 insl NpocapoyYHbIX TPYHTOB 3HAYEHUS yAENbHOrO YMpyroro COnpoTUBNeHUs & p criedyeT onpenensts




KaK NSl TTIMHUCTBIX TPYHTOB C MOKasaTensiM1 Tekydectn £ I, COOTBETCTBYIOLLMM MPUPOSHON BIAXHOCTU UMK C|
y4eTOM BO3MOXHOM0O 3amaynBaHusl B COOTBETCTBUM C TpebosaHusamu CIM 24.13330.

Tabnuuya 8

Meckm YaenbHoe ynpyroe conpoTuBneHme Ep , KkH/m> , TPYHTOB pasnuyHon
BMaXHOCTM
BOAOHACbILWEHHbIX BNaXHbIX ManoBnaXHbIX

CpepnHen KpynHocTu:
PEIXTIbIE 1,5-10% 2104 3-10%
cpeaHen NnoTHOCTH 3-104 4-104 5.104
Menkue:
PEIXTIbIE 1-104% 1,510% 2,510
cpeaHen NnoTHOCTH 2.104 3-104 4-104
MbineBaTtble:
PEIXTIbIE 0,510% 1-104% 1,510%
cpeaHen NnoTHOCTH 1-104 1’5_104 2’5_104

MpumMeyaHue - YaoenbHoe ynpyroe COnpoTUBIIEHNE AN MIOTHLIX NecYaHbIX IPYHTOB crieayeT npuHuMaTh

Ha 50% BbllLe, YeM Hanbornbllee U3 3Ha4YeHui Ep , YKasaHHbIX B Tabnvue 8 ons AaHHOro B1aa rpyHTa.

NS ropu3oHTanbHbIX KoneGaHuin cBaiHbIX yHAaMEHTOB

W N
Py rad =% T ﬁxzmi,p + Zmi,ﬂ .
i 3 ;

K

g, = 0,256,
_ NE By I
rred T T
2

roe [ - MOMEHT MHepuun nroLlagn nonepeyHoro cevyeHnsa ceam, m 4;



o - K0ahbmumMeHT ynpyron gedopmauun cucteMbl "cBaga-rpyHT", onpegensiemMblin no doopmyne

@ =20, (91)

34ecb 2 - KO PULMEHT aedopMaumum, onpeaensemMbln B COOTBETCTBUN C ykaszaHuamu CI1 24.13330 npu

Fe = 3.
[Ons cean, LLUAPHUPHO CconpsAXXeHHbIX C PpOCTBEPKOM,

_.3
_ .2, Uy
p=dAg + 2BpdgE + T ldpe)” + S (92)

[na cean, 3alemMneHHbIX B POCTBEPK,

1 2
-4t —— B ® - Byl
p=4 o thd o[@n ol

(lo)” e
o4 4
[ ol @
B dopmynax (92), (93):

Ay, Bp, Cp- koacbduumeHThl, 3aBUCsLLME OT NPUBEAEHHON rMy6UHBI MOrpyXXeHUst cBaw {=ain
YCMOBUI ONMpaHus ee HMXKHEro KoHua (onpegenstotca no ykasanmsam ClM 24.13330).

[na ropusoHTanbHo-BpallaTenbHbIX KornebaHui cBanHbIX yHAaMEHTOB

g red = Mared ) (94)
* N 2 N 2
Opred = Gqr + 52 Eim!}P it Ei PO (95)
_ 2
Botred = Frea + ATy, (%9)
Kz rad i 2
Kered = Tgrhai . (97)

B dopmynax (95)-(97):

Hm’r - MOMEHT WHepunn MaccCbl pocTBepka WU MallMHbl OTHOCUTENIbHO FOpM30HTaJ'IbHOI7I ocu,

NpoXoAsLLEil Yepea UX OBLLMI LEHTP TSHXKECTW NepreHanKySPHO NNOCKOCTU konebanuii, TM=;
#15- PACCTOSIHME OT LIGHTPa TAXKECTWN Macchl #2, [0 NOAOLLBLI POCTBEPKA, M;

Fhi - paccTosiHMe OT OCM i -ii cBau A0 TOPU3OHTaNbHOW OCW, MPOXOASLLEN Yepe3 LEHTP TsHKecTu
noZoLwBbl oyHAaAMEHTa NepneHanKynsapHO NIOCKOCTU KoneGaHui.

[na BpawaTtenbHbIX koniebaHuin ceBanHoro yHaameHTa OTHOCUTENBHO BEPTUKaNbHOM OCU

Blured =~ iy rad ; (98)
* N a N 2
Gyred = Oy + ﬁ%mz-,p o T Emz;nfv,z' : (99)
e _ Kx,red i 2
yred N 5 fui (100)

B dopmynax (99), (100):



IE14_,r,;v - MOMEHT WHepuun mMaccCbl pocCTBepka W MallnHbl OTHOCUTENIbHO BepTMKaJ'IbHOﬁ ocH,

NPOXOASILLEN Yepe3s LIeHTp TSHKECTU pocTBepKa, T'M = ;

Fui - paccTosiHie OT OCU i - cBau A0 BepTUKambHOW OCW, MPOXOASILLEi Yepe3 LEHTP TSHKecTu
pocTBepka, M.

6.6.4 OTHOoCcuTenbHOE AemndupoBaHve AONs CBalHbIX (yHOAAMEHTOB cregyeT onpeaensTb, Kak
npasuno, no pesynbTataM UCNbITaHWA. [pu OTCYTCTBUMM SKCMEPUMEHTarbHbIX AaHHbLIX OTHOCUTENbHOE

/J.emncbprBaHMe -Ez npn BepTUKalbHbIX konebaHnsx cBanHbIX (*)yHAaMeHTOB ponyckaeTcda npuHUMaTb

paBHbIM 0,2 ANs ycTaHoOBMBLUMXCA konebanui n 0,5 Ans HeycTaHOBMBLUMXCA konebaHuil. 3HauyeHus £,

£u, £y onpenensiotcs no coopmynam (15)-(17).

6.7 OcobeHHOCTU pacyeTa KonebaHu yHAAMEHTOB MalUMH Ha MHOrOfleTHEMEP3IbIX FPYHTax
6.7.1 PacyeT BepTMKarnbHbIX U FOPU3OHTarbHbIX KorebaHniA MacCuBHbIX U CTeHYaTbIX (OyHOAMEHTOB U
BEPTUKanNbHbIX KoNnebaHWn pamHbiX PyHOAMEHTOB Ha €CTECTBEHHOM OCHOBaHUW, a Takke BepTUKalbHbIX
konebaHuii cBanHbIX (pyHOAMEHTOB ANA MallMH C BPaLLalWMMUCA YacTaMU, C KPUBOLUMMHO-LLATYHHbIMA
MexaHu3Mamu, ApobUrbHbIX W MENbHUYHBIX YCTAHOBOK, BO3BOAMMbIX Ha TBEPAOMEP3MbIX [PyHTaX,
ncrnonb3yemblx Mo NpuHUMNY |, Npou3BoanTb He cneayerT.

PacueT ropusoHTanbHbIX KornebaHum paMHbIX (YHOAMEHTOB YKa3aHHbIX TUMOB MalUMH B 3TWX
yCrnoBusIX crieayeT NpoM3BOANTE B COOTBETCTBUUN C YKasaHUsMU noapasnenos 6.2 n 6.4.

6.7.2 PacyeT BepTuKanbHblX konebaHun dyHoamMeHToB (B TOM 4ucne CBaWHbIX) MalUuH C
UMMYNbCHBIMU  Harpy3kamm B TBEPAOMEP3MbIX [PYyHTax, WUCNofb3yembix MO npuHUmMiy |, a Takke
hyHOAMEHTOB MalLMH BCeX TUNOB B NNACTUYHOMEPS3NbIX MPYHTaX crieqyeT Npon3BoanTb Kak Ha HeMep3nblX
rPyHTax B COOTBETCTBUM C TPEOOBAHNAMM, U3NOXKEHHBIMU B COOTBETCTBYHOLLMX pasfenax Anst pasHbix TMMNOB
MaLLVH; NPy 3TOM KO3MMDULMEHTBI XECTKOCTU OCHOBaHUA (byHOaMEHTOB criegyeT onpefendtb Mo AaHHbIM
pes3ynbTaToB MOMEBbLIX UCNbITAHWUIA PYHTOB.

6.7.3 PacyeT amnnutynd ropu3oHTanbHbiX KonebaHuim  cBalHbIX  (PYHOAAMEHTOB MalUMH C

nepunoanv4eCckmmn mn CJ'Iy‘-IaI;IHbIMM ONHaMU4eCKMMU Harpy3kamun, BO3BOAUMbIX Ha TBepAOMepP3SibiX IPpyHTaXx,
ncnosfibdyemMbiX no npuHUuny l, cnenyet npon3BognTb B COOTBETCTBUU C YKa3aHUAMU noppasnenos 6.2 1

6.4. Mpn 3TOM KOS DULIMEHTBI XKECTKOCTU KOHCTPYKLMU (byHAAMEHTa &y 1 Sw cnegyet onpefenaTs Mo
chopmynam:

(101)

d (102)
B dopmynax (101), (102):

37 - KOOMULUMEHT XECTKOCTU i -W CBaM C XKECTKOM 3afenkoil B POCTBEPK B TOPWU3OHTASIbHOM

HanpasneHuu, kKH/m, = = 128,1; ffg ,
- MOMEHT VMHepLMM NNoLLaAN NONEPEYHOro CeYeHUs! i -i cBam, M4
! - pacuetHast pnuHa ceamn, m, {3 =ip + A +3d

4 -BenuunHa, wuamensiowascs B npegenax 0 %A £ Hy | npuhumaemas ons  HauBonee
HeBnaronpUsITHOro Cryyast IpU pacyeTe Ha KornebaHus:;



£|:| n HD - COOTBETCTBEHHO pacCTodAHuEe OT HWXHEN rpaHn nnnuTbl @yHﬂaMeHTa 0O NOBEPXHOCTU

rpyHTa, M, 1 TOMLIMHA CE30HHO OTTamMBaIOLEro Crosi, M, ornpeaensemMas B COOTBETCTBUM € yKadaHuamu Cr1
25.13330;

¢ - ONamMeTp UMM CTOpOHa MOMNepeyvyHOro ceyeHus cBav B HanpaBneHWU OeUCTBUA OUHAMUYECKOW
Harpysku, M;

i - paccTosiHME OT LieHTpa TSHXKeCTH pocTBepKka 0 OCH § -/ cBau, M.

6.7.4 PacyeT konebaHui pyHOaMEHTOB MalUWH, BO3BOAUMbIX Ha MHOrONETHEMEpP3MbIX FPyHTaXx,
ucnonbdyemblx no npuHumny I, crnegyeT BbINOMHATL Kak Ha HEMEP3nbIX FPyHTax B COOTBETCTBMM C
TpeboBaHMAMM, N3MNOXKEHHBIMU B pasgenax ans pasHbiX TUMNOB MaLlWH.

7 OcobeHHOCTH pacyeTa U NPOEKTUpoBaHUA (byHAaMeHTOB pa3nnyHbIX BUAOB MaLUUH

7.1 ®yHAAMEeHTbI MaLWKWH € BpallakLWMMUCA YacTAMU
7.1.1 TpeboBaHus HacTosLLero pasgena pacnpocTPaHslTCa Ha MpoeKkTMpoBaHWe (yHOaMEHTOB
TypbomalumH (3HepreTnyeckux, HedpTe- N razonepekayumnaroLmx TypboarperatoB MoLlHOCTbO 4o 100 Thic.
kBT, TypbokomMnpeccopos, Typb6OBO30YyX0O4YBOK, TypbGoHacocoB), ANEKTPUYECKNX MaLlUuH
(anekTpoaBuratenei, MOTOP-TEHEPATOPOB M CUHXPOHHbIX KOMMEHCATOPOB), LEHTPUMYr, LEeHTPOBEXHbIX
HaCOCOB, bIMOCOCOB, BEHTUMNSATOPOB Y TOMY NOAOGHbLIX MaLLVH.

MpoekTnpoBaHue TypbomalnH mMolHocTblo 6onee 100 Teic. KBT cnefyeT BbINOMHATL MO YKa3aHUsIM
crneumanbHbIX HOPMaTUBHbBIX LOKYMEHTOB.

7.1.2 B cocTaB MCXOAHbIX aHHbIX AN NPOeKTMpoBaHMsa (pyHOAMEHTOB MalUVH, ykasaHHbIX B 7.1.1,
KpOMe maTepuanos, NepeyvmcnenHblx B nogpasgene 5.1, 4OMKHbI BXOAUTb:

OaHHble O 3Ha4YeHUAX Harpy3okK OT MOMEHTa KOPOTKOro 3aMblKkaHUA B 3JIEKTPUYECKMX MallnHax nU OT
TArn Bakyyma B KOHOEeHCaTopax napoBbIX Typ6MH, KOopAuHaTbl TOYEK UX NMPUNOXeHnAa n pasmepbl nnowagok
nepegavn 3TuxX Harpya3ok; gaHHble O Harpy3kax, BO3HUKaoLWKX Npu TennoBbIX /J.ecbopmauvmx MaLUnH;

CXEMbl PAcMonoXeHss W Harpysku OT  BcromoraTenbHoro  oBopyaoBaHus — (Macno- u
BO34YyX0OXNaguTenen, MacnsHblx 6akos, HacocoB, TPy6oNpoBoAoB U Ap.);

CXeMbl nnowaaok, onunparwmxca Ha Ct)pr.aMeHT, N AaHHble O HOPMAaTUBHbIX 3HA4YE€HUAX Harpys3ok oT
HUX;

OaHHble OAnda onpeaeneHna MOHTa)KHbIX Harpy3ok, pasMepbl Nfiowanok nepenadn aTux Harpy3ok.

MpumeyaHue - Mpy NpPoeKTMPOBaHUM (DYHAAMEHTOB TypGoarperatoB MOLHOCTBIO 25 Tbhic. KBT 1
Gonee nokasatenu U3NKO-MEXAHUYECKUX CBOWCTB T[PYHTOB [OMKHbI OMpedensaTbCsl Ha OcHoBe
HEMoCpPeACTBEHHbLIX UCTIbITAHUI B NONEBLIX UM NabopaTopHbIX YCIOBUSIX.

71.3 (Dpr.aMeHTbI MalwnH C BpalwawnwmMmnmca 4Yactamm cnegyeTt npoekTupoBaTtb pPaMHbIMU,
CTeHYaTbIMWN, MACCUBHbLIMWU NN 0BNerYeHHbLIMN.

Mpu BbIOOPE KOHCTPYKTMBHOW CXeMbl (yHOAMeHTa CcriefyeT PyKOBOACTBOBATbCHA TpeboBaHUsIMU,
copepxawmmumnca B 5.2.10-5.2.13; npu atom cnegyet cobniogatb CMMMETpUO (byHAaMeHTa OTHOCUTENBHO
BEPTMKanNbHOM NITIOCKOCTU, NPOXOASLLEN Yepe3 OCb Basia MaLUUHbI.

CteHuyaTtble Ct)pr.aMeHTbl cnenyet npoekTnpoBaTb MNpenmMylleCTBeHHO C nonepeYvyHbiIMU CTeHaMu,
pacnonoXxeHHbiMU No4 noAalnnHUKaMmmn MallunHbl.

7.1.4 LleHTpobexHble  Hacocbl, arperMpyemble Ha  3aBOAE-M3rOTOBUTENE  NpU  MOMOLUM
Kene3o0eTOHHbIX OMOPHbLIX MMAUT C 3NEKTPoABUraTensaMuM WnuM ABUraTensiMu BHYTPEHHEro cropaHus
MoLHocTbio o 400 kBT, gonyckaeTtcst yctaHaBnmBaTh 6e3 oyHaameHTa Ha nogctunaroLwmi cnov nona. ang
arperaToB C ABuraTtensiMm MOLLHOCTbI 40 50 kBT »xene3ob6eToHHbIe ONOpHbIe MANTbLI YyCTaHaBNMBAKOTCA Ha
noAacTvnamwmin crno nona 06e3 cneumanbHOro 3akpenneHnss Ha MogfiMBKY M3 MNecYaHO-LEMEHTHOro
pactBopa TonwwmHon 30-50 mm. [na arperatoB C ABuratendamu MOLHOCTbIO cBbie 50 kBT kpenneHue
Kene3obeTOHHOM  OMOPHOW  MAWTbI K MOACTUMAKOWEMY CINOK  Mona  OOMMKHO — OCYLLEeCTBATHLCS
dyHAamMeHTHbIMU BonTamu.



7.1.5 ®yHpameHTbl TypboarperatoB MOLWHOCTLIO 25 Thic. KBT 1 6onee, He nmetoLwmne BUGpOM3onaLmm,
He [onyckaeTcsl onupaTtb Ha Neckn pbixnble MoboN KPYNHOCTU WM BNAXHOCTW, Merkue W nbinesaTtble
BOJOHAChHILLIEHHbIE M0G0 NMOTHOCTH, FMHUCTLIE FPYHTHLI C NoKasaTenem Tekydectn f{p »0,6, a Takke Ha
rPYHTbI ¢ Mogynem gedopmMauun meHee 10 MlMa v rpyHTbI, NOOBEPKEHHbIE B BOOOHACHILLLEHHOM COCTOAHUU
cyposumm.

7.1.6 Ha HwxHMe nnutbl (MNW POCTBEPKWU) paMmHbIX (PyHOaMEHTOB MalluH, YykadaHHbIX B 7.1.1,
JoryckaeTcsa onupaTb CTONKM NoLagok 06CnyXmnBaHUa MallnH 1 NepekpbiTUS Hag NoaBarnoMm.

B cnyyae ycTpoicTBa nog BCEM MalUMHHBIM 3anoM obliei dhyHOaMEHTHOW NNWTbl AonycKaeTcs
HEeMoCpeaCTBEHHO Ha 3TOW NNUTE BO3BOAWUTL (YHAAMEHTHI MaLLUH.

OnemeHThI BEpXHero crTpoeHunsa ('.bpr.aMeHTOB He [JonycKkaeTcAa CBdA3blBaTb C 3JieMeHTaMn «"n
KOHCTPYKUNAMU 30aHNA.

MpumeyaHue - B BuOE WCKNIOYEHUS HA JNIEMEHTbI BEPXHENO CTPOEHUS (DYHAAMEHTOB MalluuH
JornycKkaeTcsl onupaTh BKNadHble y4acTKu NepekpbiTus. B aTom crnyyae nog onopamu 6anok nepekpbiTus
HeoGXoAMMO npeaycMaTpuBaTb W30NMPYIOLLYI0 MpOKNagky, Hanpumep, M3 dToponnacta wnu Apyrux
nofobHbIX MaTepuanos. Takue NPOKMagku credyeT npegycmaTpuBaTh Takke Mo ornopamu nepekpbITUin u
nrowanok o6CNyKMBaHWS, YCTAHOBMEHHbIX Ha CTOMKax, OMNepTbiX Ha HWKHWE NnuTbl (pocTBepka)
pyHOAMEHTOB MaLUVH.

7.1.7 HopmaTuBHble AMHAMUYeckne Harpyski (BepTukarbHble 7,1 ropusoHTanbHele &y k), kH, oT

MallnH C BpalarowmmMnca 4actamm cnengyet npuHMMaTb No AaHHbIM 3adaHUA Ha nNpoekTupoBaHue, a npu
OTCYTCTBUU 3TUX OaHHbIX O0MyCKaeTCd NpuHMMaTb paBHbIMU:

5
Fov=Fop =02 G (103)

i=1

roe K- KoadmuUMEHT NponopumnoHanbHOCTH, yCTaHaBNMBaeMbln no Tabnuue 9;
& - 4XCno POTOpPOB;

(& - BEC KaXA0ro poTopa MallHbI, KH.

Tabnuuya 9

MaLumHbl KoadhduumeHT nponopumoHansHOCTN ke

Typ6omalumHbl 0,2

AnekTpuyeckne MallMHbI C YaCTOTON BpaLleHust ¥y , 06/MUH:

MeHee 500 0,1
ot 500 o 750 0,1-0,15
ot 750 go 1500 0,15-0,2
cebiwe 1500 0,2
LleHTpudpyru (f - onameTp poTtopa, M) » 2

1000




LleHTpobexHble Hacochl 0,15

D,bIMOCOCbI N BEHTUNATOPbI " a
¥

1000] -

HO He MeHee 0,2

E)

7.1.8 IMHamnyeckne Harpysku OT MallMH, COOTBETCTBYIOLME MaKkCUMaribHOMY LUMHAMU4YEeCKOMY
BO30ENCTBMI0O MallnHbl HA dyHOAMEHT, cregyeT NpuHMMaTh COCPeAOTOUEHHBIMU UM pacnpeneneHHbIMN 1
NPUMOXEHHbIMU K 3neMeHTaM, NOAAEPKMBAIOLWMM NOALIUMNHMKN (K purensim, 6ankam, CTeHam) Ha ypoBHe
ocen 3aknagHbIX getanen.

7.1.9 Ana dyHOoaMeHTOB TypboMallMH pacyeTHYH AMHAMUYECKYH Harpysky B MpOgOSibHOM
rOpM3OHTaNbLHOM HanpasneHuM crnegyeT npuHMMaTb MO AaHHbIM 3afaHus Ha MNpOoeKTMpoBaHue, a npu
OTCYTCTBUM 3TUX AaHHbIX AOMyckaeTcs NpuHUMaTth pasHon 0,5 3Ha4YeHUs TOM XKe Harpysku B NonepeyvyHoOM
rOpM30OHTaNbHOM HanpasfeHun; Ans ocTanbHbIX MalUH C BpaLLaloWUMNCS YacTAMKN NPOAOIbHYIO Harpy3sky
cnegyeT NpUHMMaTb PaBHOWN HYFIO.

7.1.10 HopMmaTuBHble Harpyskum Ha dyHaaMeHTbl TypbomalluH, COOTBETCTBYHOLLME MOMEHTY
KOPOTKOro 3aMblKkaHUS Mn,_gc , KH-M, 1 Tarn Bakyyma B KOHAEHCaTope npu rMbKOM npucoeguHeHun

KoHAeHcaTopa Fn,mc, kH, crnegyeT npuHMmaTb NO 334aHUI0 Ha MPOEKTUPOBAHWME WM OnNpeaensTb Mo
chopmynam:

N
My, = 95’5;%, (104
Fry e =100a (105)

B dopmynax (104), (105):

2 - HOMMHanbHast MOLLHOCTb 3NEKTPUYECKON MaLUnHbI, KBT;
#, - YacToTa BpalleHMs MaLlluHbl, 06/MUH;

X ;» - K03(DPULIMEHT KPATHOCTM BPALLAIOLLETO MOMEHTA MPU KOPOTKOM 3aMbIKaHWUK, NPUHUMAEMbIi MO

3a0aHNI0 Ha NPOEKTUpOoBaHWE; B Cry4ae OTCYTCTBUS B 3aJaHue* Ha npoeKkTMpoBaHWe [onycKkaeTcs
npuHUMaThb pasHbiM 10;

* Teket OOKYMeHTa COOTBETCTBYET OpurnhHany. - I'Ipwmeanme nsrotoButens 6asbl AaHHbIX.

100 - ycunue Tarn Bakyyma Ha 1 M 2 ceyeHus Tpybonposoaa, kH/m 4

i - Nnowangb nonepe4vyHoro ce4vyeHund COeaNHUTENBHON ropyioBMHbI KOHOEeHcaTopa C Typ6MHOl71, M 2 .

7.1.11 MNpn onpegeneHMn pacyeTHbIX 3HAYEHUA YCUITMN B 3dneMeHTax (yHOAAMEHTOB MaluuH C
BpaLLaOLLMMNCA HYacTAMU B Kaxoe OTAEeNbHOe CoYeTaHne crnepyeT BKNoYaTb TOMbKO OOHY M3 Harpysok,
COOTBETCTBYIOLLMX AMHAMUYECKOMY BO3AENCTBUIO MALLUMHbI: BEPTUKANbHYHO CUMY N MOMEHT B BEPTUKarbHOW
NMOCKOCTU UMW FOPU3OHTAarbHYIO CUINY U COOTBETCTBYIOLLME € MOMEHTbLI B FOPU3OHTaNbHOW U BEPTUKaNbLHON
NNOCKOCTAX.

Harpyska oT TArn Bakyyma B KOHOEHcCATOpe YYUTbIBAeTCA B COMETaHWsX Harpys3oK Kak AnuTtenbHas
cratnyeckast C KoadPULMEHTOM HALEXHOCTM Mo Harpyske Ff = 1,2

Co4eTtaHue, B KOTOpOE BXOANT MOMEHT KOPOTKOIro 3aMblKaHUA M.s-: , ABNAeTcs 0cobbiMm.

7.1.12 HopMaTuBHYIO MOHTaXHYIO Harpysky Ha BepxHeln nnute dpyHaameHTa cnegyeTt npuHMMaTh no



3ajaHuNi0 Ha npoekTupoBaHue, Ho He MeHee 10 kH/m 2 ee cnegyeT YMHOXaTb Ha KoaduumeHT

HaaeXHOCTU no Harpyske ¥f = 1,2 1 KoadhUUUEHT AUHAMUYHOCTM ¥ = 1.

7.1.13 Pacyet konebaHun yHOaMeHTOB BCEX BUAOB MaLUMH C BpaLLaloLWMMUCA YacTsMU CBOAUTCA K
onpeaeneHnio MakCMManbsHOW aMnnuTyabl rOpU3oHTanbHbIX (MonepeyHbIx) konebaHui BepxHen NnuTol (4ns
paMHbIX (PyHOAAMEHTOB) UMW BEPXHEWN rpaHu (pyHAaMeHTa (ONS MacCWBHbLIX M CTeHYaTbiX (PyHOaMEHTOB);
pacdeT cnegyeTt Npoum3BoauTb B COOTBETCTBUM C yKasaHuAMUW noapasgenos 6.1 n 6.2. Pacyetr amnnutya
BEPTUKanbHbIX KonebGaHui npu OTCYTCTBUMM TPeOOBaHWN TEXHUYECKOrO 3adaHus, Kak npaBwuno, He
npou3soguTCcA.

7.1.14 Tpu pacdeTax konebaHU 3Ha4YeHUs pacyHeTHbIX JUHAMUYECKUX Harpy3oK criegyeT onpeaensatb
Ha ocHoBaHunM 5.2.21 1 7.1.7.

7.1.15 [Ina MaccuBHbIX M CTEHYATbIX (PYHOAAMEHTOB MalUMH C BpaLLaroWwMMUCHA YacTAMU C 4acTOTON
BpaLLeHusa 6onee 1000 o6/MuH pacdeT KonebaHui onyckaeTcs He NPON3BOANTD.

7.1.16 Pac4eT koneGaHWn OMOpHOM MMWTblI arpermpyeMoro obopynoBaHWs MPOM3BOAWUTCA Kak ANng
MaccuBHbIX yHaameHToB. lpn aTom B Maccy dyHOameHTa cregyeT BkNoYaTb Maccy obopyaoBaHus,
OMOPHOW MAUTBLI U Maccy NOACTUNAIOLEro Crios nona HenocpeaCcTBEHHO MoA NAWTON U B NPUMbIKaOLLEN
30He Ha paccTosHuM 0,5 M OT rpaHen NNuThbI.

B cnyyae HeobGXOQMMOCTM  OrpaHUYEeHUs  pacnpocTpaHeHust konebaHun OT  0bopynoBaHUs,
CMOHTMPOBAHHOIO Ha >Kene300eTOHHbIX OMOPHbIX NNUTax, B MOACTUMNAOWEM Ccrnoe nona cnegyet
yCTpanBaTb CKBO3HOW LLOB.

7.1.17 TMpn HanuuMM B 3adaHUMK Ha NPOEKTUpoBaHWE (yHOAMEHTa TEXHONOrMYeckux TpeboBaHWN,
orpaHuyMBaloWLnX nepemMeweHna u pgedopmaumm dyHgameHTa w3 YCNOBUA COXPaHEHWUst B3aMMHOro
MOIOXKEHUS1 3NEMEHTOB MalUMHbl U CBA3AHHOIO C Hell 0bopynoBaHUs Ans obecrneyeHust HopMarnbHOW UX
aKkcnnyaTtauuun, TOMWMHA HWKHENn nnuTbl yHAAMeHTa onpedensieTcs pacyeTtoMm no gedopmauvsm B
COOTBETCTBMM C YKa3aHUsMWU npunoxeHms B. B aTom criyyae SKCLEHTPUCUTET LieHTpa TSHKeCTU nnowanum
nodowsbl PyHOAaMeHTa U NUHUA OEWNCTBUSA PaBHOAEWCTBYIOLIEN CTaTMYECKMX Harpy3ok (cMm. 5.2.7) He
HOpMUPYETCA nNpW  Creaylwmx OOMOMHUTENbHbIX  YCMAOBUAX: BEMUYMHbI  KpaeBblX AaBMAEeHWW npwu
BHELIEHTPEHHOM 3arpyxeHun cyHaameHTa He npeBocxodaT npasol yactu dopmynbl (1) 6onee yem Ha
25%; pacyeT KonebaHun Be4eTcs C y4eTOM 3KCLEHTpUCUTETa.

7.2 dyHpaMeHTbl MaLLMH C KPUBOLLMMHO-WATYHHLIMW MeXaHU3Mamm
7.2.1 TpeboBaHMs HaACTOALLEro pasfdena pacrnpoCTPaHATCA Ha MpOoeKTUpoBaHWe (yHOAaMEHTOB
MaLUWH C KPUBOLUMUMHO-LLATYHHLIMU MEXaH13mMaMu, UMEILLIMX HeypaBHOBELLEHHbIE CUMbl U MOMEHTbI, B TOM
yucne avsenei, NopLLIHEBbLIX KOMMNPECCOPOB, MOTOP-KOMMPECCOPOB, NeconuUbHbLIX pamM, NokomoGuneit u T.n.

7.2.2 B cocTaB MCXOAHbIX aHHbIX AN NPOeKTMpoBaHMsa (pyHOAMEHTOB MalUWH, yKasaHHbIX B 7.2.1,
KpOMe maTepuanos, NepeyvmcneHHblx B nogpasaene 5.1, AOMKHbI BXOAUTb:

3Ha4YeHunA paBHOAeVICTByIOLIJ.MX HeypaBHOBELUEHHbIX (BO3MyLIJ.aIOLIJ.MX) cun 1 MOMEHTOB nepBoﬁ n
BTOpOVI rapMOHUK OT BCEX yacTteun, mecrta NpuUnoXxXeHna cun " NNOCKOCTU DEeNCTBNS MOMEHTOB;

paccTosiHME OT OCU IMaBHOTO Barna MallWHbl O BepXHeii rpaHn pyHaameHTa.

7.2.3 dyHoaMeHTbl MalWH C  KPUBOLUMMHO-WIATYHHBIMW  MEXaHu3MaMu criegyeT MpoeKkTMpoBaThb
MacCUBHbIMU UMW CTEHYaTbIMW, @ B OTAENbHbLIX Cryyasx A MalwuH C BEPTUKaNbHO PacrofioXeHHbIMM
KPMBOLUMMHO-LIATYHHBIMW  MeXaHu3Mammn [OMyCcKkaeTCsd Takke npegycMaTpmBatb YCTPOWCTBO PaMHbIX
hyHOAMEHTOB.

7.2.4 Komnpeccopbl, arperMpyemMmble Ha 3aBoe-U3roToBuTernie MNpu MOMOLUM Kene300eTOHHbIX
OMOPHbIX NIUT C 3NEKTPoABUraTeNsIMUA UK OBUraTeNnsiMM BHYTPEHHEro cropaHusi MolHocTelo Ao 400 kBT,
JornyckaeTcs ycTaHaBnuBaTb 6e3 yHOaMeHTOB Ha MOACTMRalWmMin croi nona. PacdeT konebaHuin u
KpenneHue Xene3obeToOHHOW OMOPHOW MAWUTLI K NOACTUNAIOLWEMY CIOK Mona LOMKHbI OCYLLECTBNSATLCS C
yyeTom TpebosaHui 7.1.4 n 7.1.16.

7.2.5 Ha dyHoameHTbl MalUvH AonyckaeTcss CcBOGOAHO onupaTh OTAenbHble MMowanku U CTOWKM, a
Tawke BKNagHble Y4acTKU MNepeKpbITUiA MexXay CMEXHbIMA dyHOAMEeHTaMW, He COedVHEHHble C
KOHCTPYKLMSAMM 34aHWNA.



I'IpwmeanMe - OnwpaHme 3NeMeHTOoB KOHCprKLlMVI 30aHNA Ha (*)yH,D.aMeHTbI MallnH OonyckaeTca B
BMOe NUCKIMIDYEeHUA nNpu Hann4mm obocHoBaHuMS.

7.2.6 PacyeT NpOYHOCTM 3NIEMEHTOB KOHCTPYKUUA (DyHOAMEHTOB criedyeT MpousBoguTb C y4eToM
TpeGoBaHmit 5.2.20 u 5221, npuyem B cbopmyne (2) cneayeT npuHuMaTe i - HOpMaTUBHYIO

ONHaMUYeCKyto Harpy3Ky, COOTBETCTBYHOLLYIO HanbonbLuewn amMmnnutyge I'IepBOI7I nnn BTOpOI7I rapMOHUKN
BO3MyLaloWMX Harpy3oK MallunHbl, yCTaHaBJ'IMBaeMOﬁ B 3aaHNN Ha NpOoeKTunpoBaHme.

7.2.7 Mpu onpegeneHun amnnutyn kKoneGaHui ¢yHAAMEHTOB FOPU3OHTalNbHbLIX MallvH pacyeT
[OMyCcKaeTCsl OrpaHnYMBaTh TOMbKO BbIYMCIIEHMEM amMNUTyAbl konebaHuid B HanpaeneHuu, napansiensHoM
CKOJIbXKEHMIO MOPLUHENA, M HE YYUTbIBaTb BMUSIHAE BEPTMKANbHOW COCTaBNSIOLLEN BO3MYLLAIOLWMUX CUT.

Mpu pacyeTe amnnuTya KoneGaHuin yHOamMeHTOB BepTUKaribHbIX MaLUUH JOMyCcKaeTcs:

pacyeT amnnntyn rOpU3OHTanbHbIX konebaHui OrpaHnyYnTb TOJbKO ana HanpaBneHua,
nepneHankynapHoro rmaBHOMY Bany MallUHbI;

pacyeT amnnuTya BepTUKanbHbIX KorneGaHuin NpousBOAUTL TOMLKO C YYETOM BRUAHWS BEPTUKamNbHOM
COCTaBMAOLLEN BO3MYLLAIOLLIMX CUTT.

Ons Ct)pr.aMeHTOB MallnH C yrnoBbIM pacnofioXXeHnem umnnHapoB pacyeT aMnnntya BblHYXOEHHbIX
koneb6aHuin cneayet npou3BoAnTb C y4EeTOM Kak BepTMKaﬂbHOﬁ, TakK U FOpM3OHTaJ'IbHOl71 COCTaBnsaOLLEN
BO3MyLwlarowmx cun 1 MOMeHTOB MallUUHbI A NiOCKOCTU q)pr,ameHTa, I'IepI'IeHD,I/IKyJ'IFlpHOIZ rmaBHOMY Bany
MaLUUHbI.

7.2.8 Pacyet konebaHu chyHOAMEHTOB MalUVH C KPUBOLLMMHO-LIATYHHBIMW MexaHuaMamu cnegyet
npou3BoauTb B COOTBETCTBUM C YKadaHuAMKM nogpasgena 6.2, npuyem 3HavYeHUss HOPMAaTUBHbIX
BO3MYLLAIOLLMX CUIT NEPBOW UMM BTOPOW rapMOHUKM criedyeT NpuHMMaTh No 3agaHuio Ha NpoeKTUpoBaHue.

7.2.9 B cnyyae, ecnu 13 fByX rapMOHMK BO3MYLLAKOLIMX CUIT 1 MOMEHTOB OfjHAa COCTaBfsieT MeHee
20% ppyro M ee 4actoTa oTnuMyaeTcs Gornee 4eM Ha 25% OT cOGCTBEHHOWM 4acToTbl konebaHun
dyHOameHTa, TO NpU pacyeTe amMnnuTyg BblHYXXOEHHbLIX KonebaHui ee He Y4YMTbIBaloT, B OCTanbHbIX
crny4asix pacdeT aMmnnuTyg crieayet NpousBoAuTb ANst KaKOoW M3 nepBbiX ABYX rAapMOHMK BO3MYLLAHOLLMX
cun M MOMeHTOB. [py 3TOM pacyeTHble 3HaYeHus amnnuTyg konebaHunm dyHoameHTa ans Kaxaow
rapMOHUKM HEe AOMKHbI MPeBbIWaTh NPeAenbHO 4ONYCTUMbIX 3HAYeHWUA, NpUBeAEHHbIX B Tabnuue 5.

7.2.10 Ons BTOpOVl rapMOHMKK BO3MYLLAOWKUX CUIMT U MOMEHTOB 3Ha4YeHna aMmninTyn ropn3oHTanbHbIX

N BepTUKarbHbIX konebaHumn a’h,mw ey, cnegyeT onpeaensatb No TeMm Xe cbopmynaM, 4YTO N ONAa nepBoﬁ
rapMOHUKN, 3aMEHMB B cbopmynax 3Ha4vyeHne yFJ'IOBOI;I YacTOTbl BpalleHna MallnHbl o Ha 200 .

7.3 ®yHOaMeHTbI Ky3HeUYHbIX MONIOTOB
7.3.1 B cocTaB MCXOAHLIX AaHHbIX AN NPOEKTUPOBaHWSA (DYHAAMEHTOB Ky3HEYHbIX MOMOTOB, KpoMe
mMaTepuanos, ykasaHHbIX B nogpasgene 5.1, 4OMkKHbl BXOAUTb:
YyepTexu rabaputoB MonoTa C ykazaHMem Tuna monota (LUTaMnoBOYHbIA, KOBOYHbIA) U ero Mapku;

HOMUHanNbHasa U OencTBUTENbHas (C y4yeToOM MaccChbl BerHeIZ NONOBUHbI LLITaMI'Ia) Macca nagaroLimnx
yacTen; BbiCOTa UX NageHus;

mMacca waboTa 1 cTaHuHbI,

pa3mepbl NOAOLLBbI wabota N OTMETKM ee OTHOCUTENbHO Mnona uexa, a Takke pa3mepbl OI'IOpHOVI
NINTbl CTaHUHbI,

3Ha4eHne KOSCbeMLLMeHTa BOCCTaAHOBJ1EHUA CKOPOCTWU yAapa npu WTamMnoBke nM3gennuin n3 LUBETHbIX
MeTannoB UM nx CniaBoB;

BHYTPEHHMI AMaMeTp umMnuHapa u pabodee aasneHve napa unv Bos3ayxa (Mnv sHeprua yaapa).

7.3.2 dyHpaMeHTbl MOMOTOB CreAyeT NPOeKTMPOoBaTh B BUAE XKECTKUX MITUT UM MOHOIUTHBLIX GrOKOB.
[na monoToB ¢ Maccon nagaroLlmx Yyacten 4o 3 T BKIOUYMTENBHO AOMNYCKaeTCa YCTPOUCTBO OAHOro obLero



beHp.aMeHTa noa HEeCKOJ1IbKO MOJ10TOB NMpn UX pacnosyioXeHUn Ha OAHON NUNHUN.

7.3.3 TonwmHa nogwaboTHoM YacTh pyHaaMeHTa gomkHa ObiTb He MeHee ykasaHHol B Tabnumue 10.

Tabnuuya 10
HomunHanbHas macca nagarowmx TonuwmHa nogLwaboTHOM YacTu Uuncno apmMaTypHbIX CETOK B BEPXHEN
uacreii monota g, T dyHOamMeHTa, M, He MeHee Yactn dyHaameHTa

#ip S 1 2

14 g <9 1,25 3

2% g <4 1,75 3

4< mpy L6 2,25 4

6% i <10 2,6 5
) »10 Csblwe 3 Csblwe 5

7.3.4 dyHOoaMeHTbl  Ky3HEYHbIX MOMOTOB  [AOSMKHbl  MMETb  KOHCTPYKTMBHOE apMupoBaHue B
COOTBETCTBUM C TpeboBaHuAMN 5.2.14.

BepxHioto YacTb hyHAamMeHTa, NpuMMbIKaloLyo K nodwaboTHOM npoknagke, crieqyet apMupoBaTb
rOpM3OHTanNbHLIMU ceTkaMu C KBagpaTHbIMU sderikamn pasmepammn 100x100 MM 13 cTepkHen AnameTpom
10-12 MM; ceTku criegyeT pacnonaratb psgamMu ¢ pacctosiHMeM Mexay HumK no Beptukanu 100-120 mm B

KonunyecTtee, NpuHMMaemom no tTabnuue 10 n 3aBucALLEM OT Macchl NagaroLLen YacTu MosnoTa # .

YacTb hyHOaMEHTOB KOBOYHbIX MOMOTOB, PACMONIOXKEHHYIO No4 NOAOLBON CTaHMHbI MONoTa, criegyeT
apMupoBaTb FOPU3OHTanNbHbIMKU CETKaMM C KBagpaTHbIMU siYeikamu U3 CTepkHen anameTpom 12-16 mm ¢
lwarom B NPoOAOnbHOM W nonepedHoM HarnpasneHusx 200-300 mm. AHanorvyHble apMmaTtypHble CeTKU
crnefdyeT ycTaHaBnuBaTb Yy FpaHelW BbleMKM AN waboTa Bcex BUOOB Ky3HEYHbIX MOSIOTOB, MPUYEM
BepTUKanbHblE CTEPXKHU 3TUX CETOK HEOOXOANMO AOBOAUTL 40 NOAOLBLI (PyHAAMEHTA.

7.3.5 [lepeBsiHHble nofwaboTHble NPOKNadkM criedyeT M3roTaBnuMBaTb U3 OyOoBbLIX OpycbeB; Ans
MOMOTOB C Maccol nagawwmx 4Yactenm 0o 1 T noAawaboTHYH NPOKMNaaKy AonyckaeTCa W3roToBNATb U3
TIMCTBEHHWLIbI UM COCHBbI.

JepeBsHHbIe NpoKNagkv criegyeT npegycmarpueaTh U3 nunomartepuanos 1-ro copta no FOCT 2695 u
FOCT 8486.

an obocHoBaHun pac4yeToM K No cornacoBaHUo C 3aBOOOM - U3roTOBUTENEM MallMHbl O40NYyCKaeTcA
3aMeHATb AepeBAHHbIE nogwaboTHble NpoKNnaakn Ha pe3nHOoTKaHeBbIe.

7.3.6 AMNnMTYabl BEPTUKamnbHbIX KonebaHWn yHOaMeHTOB MOMOTOB MpU LEHTParbHOW yCTaHOBKe
@, , M, cneayeT onpeaensTb no dopmyne (62), B KOTOPO WMMYNbC BepTUKaNbHOM cunbl 5, KH-C,
onpegensieTcs no gopmyne

Sy =gy, (106)

roe #4p - macca nagaroLmnx Yyactenm monoTa, T;



1 - CKOPOCTb nagaroLmnx yacten MonoTa B Hadane yaoapa, m/c, npuHMMaemMaa no 3adaHuio Ha
npoeKkTnpoBaHmne unn, npu oTCyTCTBUMN TakKNX AaHHbIX, onpegendaemMada no cbopmynaM:

Ans MonoToB, cBOBOAHO nagaroLwmx ((PPUKLUNOHHBIX 1 OAHOCTOPOHHEro AEeNCTBUS),

v=02%.]02ghy (107)

ANs MONOTOB ABOMHOIO AENCTBUA

Py
v =060 [2gh| ——+1
i [ (108)

nnn

2E.p

v my - (109)

B dopmynax (107)-(109):

%1 - paBoyas BbICOTa NafeHUs yaapsoLImMX YacTeil MonoTa, M;
Ay - nnowank nopwHs B LunuHape, M2;

Pm- CpedHee AaBneHve napa unu Bosayxa, kfa;

;- aHeprusa yaapa, kIx;

E - yckopeHue cBoboaHoro nagenusi, £ = 9,81 m/c2.

KoadhpmumeHT BOCCTAHOBIEHMA CKOpPOCTM yadapa £ B dopmyne (62) cneayeT npuHUmaTb: npu
LUTAMMNOBKE CTanbHbIX M3L4ENUA Ans MOMOTOB LUTAMMNOBOYHLIX £ = 0,5; Ans KoBo4YHbIX MonoTtoB £ = 0,25;
npv LUTaMNoBKE M3Oenuii U3 LBETHLIX METANMOB M UX CMNiaBoB KO3PUUMEHT £ crneayeT npuHMMaTh Mo
3a4aHN0 Ha NPOEKTUpPOBaHME.

7.3.7 AMnnvTygy  BepTuKanbHbIX — konebaHwi  dyHOaMeHTa npu  yCTaHoBKe  Mofota ¢
3KCLUEHTPUCUTETOM cnegyeT onpenenate no gopmynam (63)-(65), B KOTOpPbIX 3HA4YeHME £- TO Xe, YTo B

7.3.6, a 3HaUeHNe UMNyNbCca MOMeHTa  ;onpeaenseTca no hopmyne

Jo=J2. (110)

roe € - 9KCLeHTpUcuTeT yaapa, M.

Mpu ycTpoicTBe o6LLEN NNUTbI NO4 HECKONbKO MOSIOTOB B COOTBETCTBUM C 7.3.2 M NpPU HECKONbKMX
OTAENbHO CTOAWMX (byHOAMEHTax B Lexe aMnnuTydbl BepTuKanbHbIX KonebaHwun dyHoameHTa cnegyet
onpenenaTb C y4eTOM ykasaHun 6.1.7.

7.3.8 Ans ymeHblleHna KkonebaHui yHOaMEHTOB MOMOTOB M BpPeOHOro BIMSHWA WX Ha
obcnyxuBaroLWwuii  NepcoHarn, TexHorornyeckme mnpoueccsl, B6MM3M pacnonoxeHHoe obopyaosaHue U
KOHCTPYKUMW 30aHUA U COOPYXEHWA crneayeT, Kak npaBwuio, npegycmatpueatb BuUOponsonaumio
yHOAMEHTOB MOMOTOB.

anMeHeHMe BM6pOM3OJ‘IF|LLMM aBnseTca obsizaTenbHbIM AN Ct)pr.aMeHTOB MOMOTOB C Maccom
nagaroowmx 4acten 1 T n Gonee, ecnu OCHOBaHWS Ct)pr.aMeHTOB MOJ1I0TOB U HECYLUX CTPOUTENbHbIX
KOHCprKLlMVI 34aHUN KY3HEYHOro Liexa CnoXXeHbl MeNTKMMU N NblnieBaTbiMi BOAOHACbILLEHHbIMW NeCkaMu.

7.3.9 Cymma cTaTU4eckoro M guMHaMMUYECcKOro [aBfieHU Ha NOALWAabOTHY NPOKNaaKy He AOoShKHa
NpeBbILWAaTb PAacYETHOro CONPOTUBIIEHMS OPEBECUHBI NPU CKAaTUM NONEPEK BOMOKOH.

PacueTHoe AguHaMnyeckoe [OaBneHve Ha noAwaboTHyo npoknagky o , klMa, BblMUCRAeTcs Mo



dopmyne

(111)

roe &, - MoZdynb ynpyrocTu Matepuana noawaboTHOW npoknaaku, kia;

# - CyMMapHaa macca waboTa U CTaHWHblI Ana LWTaMMOBOYHbIX MOSMIOTOB M Macca waboTta ans
KOBOYHbIX MOJ1OTOB, T,

A - onopHas nnowaak waboTa, M ;
£ - TOMWKWHa NPoKnagku, M.
7.4 dyHaameHTbI hOPMOBOYHbIX MaLLUUH IUTEMHOro NPou3BoACTBa
7.4.1 TpeboBaHMA HacTosLWero pasgena pacrnpocTPaHATCS Ha MpPOeKTUpoBaHMe (YHOAMEHTOB
(HOPMOBOYHBIX (BCTPSAXMBAIOLIMX) MALUUH FUTENHOrO MNpPOM3BOACTBA C BEPTUKANbHO HanpaBneHHbIMU

yOApPHLIMU Harpyskamu.

7.4.2B cocTaB MCXOAHbIX [OaHHbIX AN NPOEKTMPOBaHWUSA (yHAAMEHTOB (POPMOBOYHBLIX MaLlUUH
NMTeRHOro NPOU3BOACTBA, KPOME MaTepuarnos, ykasaHHbIX B nogpasgene 5.1, 4OMKHbI BXOAUTD:

HOpMaTMBHbIE CTaTUYEeCKNe Harpys3ku, nepenaBaemMblie Ha beHp.aMeHT OCHOBHbIMW MeXaHU3MaMun
(BCTpFlXMBaIOU.lI/IM, NOBOPOTHbIM, NPUEMHbBIM U I'Ip.), N TOYKU NPUNOXKEHUNA 3TUX HArpy3okK;

rpy3onoabemMHOCTb MallWH (CymmapHasi mMacca OfokM U (pOpMOBOYHOM CMecu), Macca nagaroLunx
yacTel 1 CTaHWHbl BCTPAXUBAIOLLErO MexaHU3Ma;

paboyas BbiCOTa NageHns BCTPSAXMBAIOLUX (Nagarowwux) YacTen MallmnHbl;

pa3Mepsbl B NnaHe, TonwmHa U maTepuan HagdyHOaMeHTHOW YNpyron Npoknaaku.

7.4.3 [Ins ycTponcTBa HaadyHAaMEHTHOW yrnpyron Npoknaaku criegyeT npegycmatpusatb Opycbs 13
ayba 1 nucToBylo pesuHy. [ns BCTpsaxmBaloLwmMX POPMOBOYHbLIX MaLUUH FPy30nogbeMHOCTbI0 MeHee 5 T

aonyckaeTca npuMeHeHne 6pbeeB M3 NNCTBEHHULbI NN COCHBbI.

D,epeBﬂHHbIe 6pbeF| cnenyeTt U3rotoBnATb U3 gpeBeCUHbI, oTBevawLen TpeGOBaHMﬂM, YKa3aHHbIM B
7.3.5.

7.4.4 dyHoaMeHTbl (POPMOBOYHBLIX MaLUWH FIMTEMHOTO MPOU3BOACTBA CredyeT MpOeKTUpoBaThb, Kak
npaBuno, Xene3obeToHHLIMU MAaCCUBHBLIMM.

BbicoTa (pyHOameHTa nof BCTPAXUBAOLWUM MEXaHM3MOM U paccTOsHUE OT iHA KaHanoB, TOHHeNew u
BbIEMOK [10 MOAOLLBbI (PyHAAMeHTa A0MKHbI OblTb HE MeHee ykasaHHbIX B Tabnuue 11.

Tabnuua 11
[ PY30MObEMHOCTb MaLMHbI #, | T BbicoTa oyHaameHTa nog PaCCTQﬂHme OT [AHa KaHaroB.,
BCTPSAXMBAOLLMM MEXaHU3MOM, M, TOHHEemen 1 BblIeMOK [0 NOAOLLBbI
He MeHee dyHOameHTa, M, HE MeHee
i, £ 15 1 0,2
1’5< i, £ 25 1,25 0,3




25 @, £5 1,5 0,4
5% . £10 1.8 0,5
10< #2, £ 20 2 0,7

m, >20 2,25 0,9

7.4.5 ApmupoBaHne yHaaMeHTOB (DOPMOBOYHBIX MALUMH U UX OTAEMbHLIX 3rEMEHTOB HeoBX04MMO
NpPOU3BOANTL B COOTBETCTBUM C TPEGOBaHUAMU, NpMBEAEHHBIMU B 5.2.14, C y4eTOM CriefyoLmx ykasaHui.

BerHIOIO 4YacTb Ct)pr.aMeHTa HenocpencTBeHHO noa CTaHNHOM BCTpAXMBaroLlero mMexaHusma
cnenyet apmMmumpoBaTtb FOPU3OHTallbHbIMU  CETKaMK, YUCIIO KOTOPbIX Ha3Ha4YaeTcda B 3aBUCUMMOCTU OT
rpysonogbeMHOCTU MexXaHu3ma, T:

nob5 1-2 ceTkun
ot 50015 2-3 ceTku
cB. 15 3-4 ceTkn

HapyxHble >xene3006eTOHHble CTEeHbl, Oorpaxaatolime (OpMOBOYHYK MalUuHy, cnegyeT apMupoBaTb
OBONHBIMU CeTKaMu, UCMOoNb3ys B Ka4eCcTBe BePTUKaNbHOW apMatypbl CTEPXHU AvameTpoM 12-14 Mm nipu
rpysonogbeMHOCTU MawuH o 15 1 n ganameTtpom 16-20 Mmm npu BonbLuen rpysonogbeMHocTU. B kavecTse
NpoaonbLHON apmaTypbl crnegyeT npegycMmatpmsatb CTepxHW guametpom 10-12 MM c  warom
cootBeTcTBeHHO 300-400 mMM. CeTku cnegyeT COeOuHsITb Mexdy Ccobon MnonepeyHbIMU  CTEPXKHSAMM
anameTtpom 10-12 mm vepes 600-800 MM B ropn3oHTarIbHOM M BEPTUKANbHOM HarnpaBneHusix.

Hapy>|<Hb|e ©okoBble rpaHun cbyH.qameHTa cneayet  apmupoBaTb  apMaTypHbIMU CeTKaMm,
BbIMONTHEHHBIMW ONA beHp.aMeHTOB obbemom 80 M3 N MeHee C BepTUuKalibHbIMU CTEPXHAMU ONaMETPOM

12-14 MM v warom 200 MM, a Anst dyHaaMeHToB o6beMom Gonee 80 M3 - auameTpom 16-20 MM C TeM ke
LLAroMm.

7.4.6 ®OpMOBOYHbIE MaLUMHLI C MOBOPOTHO-MEPEKUOHBIM MEXaHU3MOM crnedyeT pacnonaraTb Ha
dyHOamMeHTe, Kak npaBuno, obpaLleHHbIMU NOBOPOTHO-NEPEKUAHLIM MEXaHU3MOM B CTOPOHY CTPOUTENbHbIX
KOHCTPYKLMI.

7.4.7 AMNnuTyabl BepTUKanbHbIX konebaHui dyHoameHToB  (DOPMOBOYHBLIX  MalluH  criegyeT

onpefensTb B 3aBUCUMOCTM OT COOTHOLUEHWS YITOBOW YacToTbl  , ¢!, cBOGOAHBIX BEPTUKANbHbIX
kornebaHui NoABWMXHbLIX YacTel MalUMHbl Ha Ynpyron HagdyHOAaMeHTHOW npokragke M yrinoBoW 4acToThbl

»,, c~l, cBoBoAHbIX BEpTMKanbHbIX KonebaHuil Beeli yCTaHOBKW Ha rpyHTe, onpeaensembix Mo hopmynam:

_ i
© T g g (112)
' K
a = T2
T (113)

rae i - CyMMapHbil  KO3(PUUMEHT IKECTKOCTM YMpyron HaadyHOaMeHTHOW npoknagku, kH/wm,



onpegensemMeln no oopmyne
A ELE,
LE, L E

agech A - nnowaab CTaHUHBLI BCTPSXMBAIOLLLETO MeXaHuaMa, M= ;

4 - Moaynb ynpyrocTy AepeBsHHOI Npoknaaku, kMa;

EJ‘ - MOAynb ynpyroctu pe3MHOBOl71 NPOKNaaKu, I'IpMHMMaeMbIVI B 3aBUCMMOCTWU OT TBEpAOCTU Mo
rOCT 263;

£, - TONWWHA Pe3MHOBOM NPOKNaaKu, M;
£, - TONWWHA AepeBAHHON NPOKNaaKu, M;
#1'- Macca yCcTaHoBKU, T, onpeaensemas no dopmyne

=g by g (114)

F¥[ - cyMMapHasa macca nagaroLmx YacTen MalluHbl, BKIOYas Maccy Onoku1 un d)OpMOBO‘-IHOIZ cMecu,

F41 - MaccCa CTaHUHbI BCTpsXUBatoLLlero mexaHmusma, T,

p -obwass macca pyHoameHTa, HEMOABWXKHbLIX YacTel MalwuHbl WM rpyHTa Hag obpesamu
dyHOameHTa, T.

Mpuycnosum w >0 7A, amnnuTyabl BepTUKanbHbIX konebaHun ¢, u @y, QyHAaMeHToB
(hOPMOBOYHbBIX MalUWH crnegyeT onpegendtb no dopmynam (62)-(65), B KOTOpbIX £ - KO3IPUUMEHT
BOCCTAHOBMNEHMS CKOPOCTY yaapa, NPUHUMAaeMbli PaBHbIM HyMio; J - - UMNYNbC BepTUKanbHoM cunbl, kH-c,

onpegensemMeln no gopmyne (106); '-JTq;- UMNYNbC MOMEHTA CUM OTHOCUTENBHO TFOPU3OHTaNbHON OCH,
kKH-c-m, onpegensembin no gopmyne (110); - CKOPOCTb NagatoLmx Yacten oOPMOBOYHOM MaLLUUHbI, M/C,
onpenensemas no copmyne (107), B koTopoit A - paboyas BbICOTa NafeHWs BCTPSIXMBAIOLIMX YacTen
MaLLVHbI, M.

BMecTo 3HadeHun *, n B chopmyne (62) cneayeT NPUHMMATh 3HAYEHUS COOTBETCTBEHHO M., U

2

7', BblYMCNeHHble no dpopmynam (113) un (114), a BMeCTo 3HayeHun }\q; " Hmn B cbopmyne (65) - 3HayeHus

han P50 ; sHaueHve Mg onpegensetca no dopmyne
(115)

roe &q;.ﬂ - MOMEHT uHepuun mMacchbl BCEN YCTaHOBKH, BKIOYaa Maccy noaBWXHbIX yacTen, OTHOCUTENBLHO

ocH, I'IpOXOp.FlLLI.eIZ Yyepe3d LUEeHTP TAXeCTU NoaoLlBbI Ct)pr.aMeHTa nepneHankynapHO NMioOCKOCTU konebaHun,
M2

TM=.

Mpu ycnosumn w % 07X, amnnuTyay BepTuKanbHbIX konebaHui @y, dyHOaMeHTOB (POPMOBOYHbIX

MalvH cnegyeT onpegendats no dopmyne (54), B KOTOPON i ; - aMnnuMTyga BepTuKanbHbIX kKorebaHuin
obLLero LeHTpa TSHKeCTU hyHOaMeHTa U HENOABWXKHBIX YacTel MalluHbl, onpeaensemas no popmyne (55);



@, - aVNNnTyAa BepTUKanbHOW COCTaBNAIOWEN BpallaTenbHbiX KonebaHuii dyHaaMeHTa 1 HenoaBKHbIX

yacTe MalUMHbl OTHOCUTENbLHO FOpM3OHTaJ'IbHOl71 ocu, I'IpOXOp.FlLIJ.eI;I yeped ux obwmn LUEeHTp TAXeCTU
nepneHankynapHoO nioCKOCTU konebanunn. [Ons Ct)pr.aMeHTOB MallnMH C UeHTpalbHbIM NpunoxeHnem
OMHaMn4eckomn Harpys3ku (BCTpFlXI/IBaIOU.lMe CTonbl KN CbOpMOBO‘-IHbIe MalnHbl CO LLITI/ICbTOBbIM C'beMOM)

@, =0. B cnyyae npunoXxeHns AMHaMWUYECKOW Harpyski C 3KCLEHTPUCUTETOM (POPMOBOYHbIE MaLLMHBI C

MOBOPOTHO-MEPEKNAHBIM MEXaHN3MOM) ¢ , onpefensieTcs no opmyne (57).

B cbopmynax (55) n (57) AnHaMUYeckylo Harpysky Ha cyHAaMeHT hOPMOBOYHON MalinHbl £, kH,
criegyeT BblYMCNATb NO hopMyrne

k

F =
' PP (116)

a BMECTO YITIOBOM 4acTOTbl BpalLlEHUs MalUMHbl o) CnegyeT NPUHUMaTb YIMOBYH 4YacToTy CBOOOAHbLIX
BEPTUKanbHbIX KornebaHui NOoABWXKHbLIX YacTel MawwuHbl Ha Yynpyron HagdyHOAMEHTHOW NpoKnagke,
onpegensiemyto no copmyne (112).

[na ymeHblieHns  BpawaTtenbHblX  konebaHun — pyHOaMeHToB  (POPMOBOYHBIX  MalUMH €
NOBOPOTHO-NEPEKNAHBIM MEXAHU3MOM 3KCLIEHTPUCUTET MPUNOXKEHUS ANHAMUYECKOW Harpysku crnenyet
orpaHnymeaTtb 4o 5-10% pasmepa CTOpOHbI NoAoLWBbI (hyHAAMEHTa, B HanpaBneHUn KOTOPON NPOUCXOLUT
CMeLLLEHME TOUKM NPUNOXKEHNS yOAPHOW Harpysku.

OKCLEHTPUCUTET B PacrioNIOXEHUN LEHTPa TSHXECTU yHOaMeHTa MaluvHbl M LEHTpa TSHXKECTU
nogowwBsbl oyHAAMeHTa MoXeT gocTuratb 15% pasmepa CTOPOHbI NOAOLWBLI (PyHAAMEHTa, B HanpaBneHuu
KOTOPO MPOUCXOONUT CMELLEHME LieHTpa TSHXKECTM (dyHOAaMeHTa B Cllydae CMELLEHVSI LieHTpa TSXKecTu
NOZOLLBbI B CTOPOHY NPUIOXEHUS AUHaMUYECKON HarpysKku.

7.4.8 PacyeTHoe 3HaueHWe aMnnuTyAbl BepTUKanbHbIX KonebaHuin ¢yHaAaMeHTOB (HOPMOBOYHbIX
MaLUWH OOSMKHO YAOBNETBOPATL YCNOBUIO (4).

AMNNUTYaY BepTUKanbHbIX konebaHuin byHOAMEHTOB HOPMOBOYHbIX MaLluH C
NMOBOPOTHO-NEPEKUAHLIM MEXaHN3MOM, ofpedeneHHyo ONd TOpLOBbIX rpaHer pyHaameHTa, AonyckaeTcs
yBenuumeatb Ha 20%.

7.4.9 Tlpn ocHOBaHWKM, CMOXEHHOM MENKUMW UK MblneBaTbiMU BOOOHACHILWEHHBIMW Neckamu, Ans

MaluH rpysonogbeMHocTelo 10 T 1M Bonee cnegyeT, Kak MpaBurno, npegycmatpuBaTb BUBpoM3onsaumio
hyHOAMEHTOB.

7.5 ®dyHpameHTbl (hOPpMOBOYHLIX MaLLMH ANA NPOU3BOACTBa COOPHOro xenesobeToHa
7.5.1 TpeboBaHuns HacTosLLero pasgena pacnpocTpPaHslTCs Ha MpoeKkTMpoBaHWe yHOaMeEHTOB
cnegywwmx BMOOB MawwH ONns npomsBoactBa (bopMoBaHUsl) COOPHBIX Xerne3o0eTOHHbIX u3genui u
KOHCTPYKLUMI:
BMOpPALIMOHHbIX NOLWAA0K Ha yNpyrnx onopax;
BMOpOyAapHbIX NMOLLaA0oK Ha ynNpyrnx onopax;
yOapHbIX (KynaykoBbIX) MroLwanoKk co CBOGOAHbIM NageHNeM OBUKYLLNXCS YacTen;

CTauMOHApPHbIX N CKONMb3ALNX BM6pOLLITaMI'IOB.

7.5.2 B cocTaB MCXOAHbIX AaHHbIX ANs NPOEeKTUPOBaHUA (hyHOAMEHTOB MallWH, yKa3aHHbIX B 7.5.1,
KpOMe maTepuanos, NepeYyncrieHHbIx B nogpasaene 5.1, 4OMKHbI BXOOUTD:

Macca NoABWXKHbIX YacTen NNoLagku;
cXeMa pacnonioXXeHusa, TUn U XXeCTKOoCTb ynpyrux onop;

yncrno oGOpPOTOB B MUHYTY M aMmnnunTyda BO3MYyLLaloWMX cun BuGpatopa, MOMEHT 3KCLEHTPUKOB



Bnbpatopa;
3HayeHne 6e3blHEPLIMOHHON NPUrpY3Ku;
BblCOTa NageHuns yaapHou YyacTu nnowagku;

pacnonoxeHue n pasMmepbl pabovymx MecCT, eCny TEXHOMOrMYyeckuM NpoLecCcoM MPOU3BOACTBA He
npegycMaTpuBaeTcs ANCTAHUMOHHOE ynpaBrneHne paboTon AaHHON (hOPMOBOYHON MaLLMWHBI.

7.5.3 ®yHoameHTbl Mog (POPMOBOYHbIE MalUMHbl Ans NpoM3BoAcCTBa COOPHOro xene3obeToHa
crnegyeT MNpOoeKTMpoBaTb MAcCUBHbIMU B BuAe NnuT unm 6nokos. dyHAaMeHTbl criegyeT apMupoBaTtb B
COOTBETCTBUM C TpeboBaHuAMN 5.2.14.

7.5.4 Paboyee mMecTO Ha dyHAaMeHTe OOMKHO ObiTb 3alLMLLEHO OT BMBpauui B COOTBETCTBUM C
TpebosaHuamm TOCT 12.1.012.

7.5.5Tpn chopmoBaHUM un3genuin B BbICOKMX opMax (Hampumep, KacceTHbIX) obcrnyxuBarowue
nnowagkn BOKpYr ¢opM (KacceT) He AonyckaeTcs onupatb Ha (yHAaMeHTbl (POPMOBOYHBIX MaLMH U
COEOUHSATb C HAMMW.

7.5.6 dyHgameHTbl nog BMGpauUMOHHble, BUGPOYAApHblE M yAapHble Niowagku, a Takke nog
cTauMoHapHble BUOpOLUTaMMbl criedyeT NPOeKTUPOoBaTh TakMM 06pa3oM, YTOObLI LIEHTP TSXKECTW nioliaam
NOAOLBbLI PyHAAMEHTA M LIEHTP XKECTKOCTM YNpyrMx onop, a Takke NHWM AEUCTBUA paBHOAEWCTBYHOLLE
BO3MYyLLAIOLWMX cun BUGpaTopa Unv yaapoB pacnonaranuck, kak npaeusio, No ogHon BepTvkanu.

OKCLIEHTPUCUTET PaBHOLENCTBYIOLEN BO3MYLLAOLWMX CUI BUOpaTopa Win NMHUA OENCTBUS yOapoB
MO OTHOLUEHMIO K LEHTPY TSKECTM nfowaan nogowsbl yHAaMeHTa He [OOSMKeH NpeBblwatbh: AN
BMOPALMOHHBIX MMOWaAoK M CTaumMoHapHbix BubpowTamnoB 3%, a ans BuOpoydapHbIX M yOapHbIX
nnowanok 1% pasmepa CTOPOHbl MOAOLWBLI (OyHOAMEHTa, B HanpaBfeHUM KOTOPOM CMmellaeTcs
paBHOLENCTBYOLLaS.

7.5.7 AMnnuTygbl BepTuKanbHbIX konebaHuin o, doyHOameHTOB nog BuBpaumoHHbIe nnowagky Ha
yrpyrux onopax cnegyet onpegenatb no cdopmynam (54)-(57), B KOTOPbIX OUHAMUYECKYIO Harpysky Ha
dyHoameHT &, kH, cneayeT BbIMMCHIATL NO chopMmyne

_MEII:K
£y g (117)

roe ng,: - MOMEHT 3KCLEHTPUKOB BM6paTopa, KH-™, I'IplAHMMaeMbIVI no 3aaHuio Ha NPOoeKTnpoBaHue;

BN - Macca MNOABWXKHBIX YacTel nnowagkM BmecTe € POpMyembIM usgenvem, T, KoTopas He
y4uTbIBAETCA NpU onpegeneHnm Maccbl Bcen yctaHoBku #2 (6.2.5);

& - cymMmapHbIin kKO3 ULMEHT XKecTkocTu onop, KH/M, npuHMMaemblini MO  3adaHWo  Ha
NPOEKTUPOBaHME.

7.5.8 na dyHoameHTOB BMOpOydapHbIX M yAapHbIX NAOWAAOK cnegyeT npegycmatpuBaTh, Kak
npaeunio, BUGPon3onALmto.

PacueT amnnutyn BepTUKanbHbIX KoneGaHui @, HeBWGPOU3ONMPOBaHHLIX (yHOAMEHTOB cregyeT

nponsBoguTb No dopmyne (62), B koTopoit Jf; = #pV, k0adULMEHT BOCCTAHOBMEHWSI CKOPOCTU yaapa

npuHumatot £ = 0,5; ckopocTb yaapa v, M/C, criegyeT BblMUCAATL ANS yAapHbIX Mowanok no dopmyne
(107) (cm. 7.3.6), a onsa BubpoyaapHbIX - no dopmyne

N — (118)



roe - pacyeTHoe 3HaueHne Bo3MyLLaloLLeil cunbl BuBpaTopa, kH;

#[ - Macca NOABWKHbIX YacTel, BKMoYasi Maccy opMbl C GETOHOM, T;
tw - YIIOBast YacToTa BpalleHus:, cL .

7.5.9 AMNnuTyabl BepTUKanbHbIX konebaHuin ., oyHaamMeHTOB BUOpOLLTaMMNoOB cneayeT onpenensite

rno oopmyne (54), B KOTOPOW BENUYMHBI @z U &, , M, CriedyeT BbIYUCNATL N0 popmynam:

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

[ .
s — , (119)

. 0328l 3(hg ) +1]

&

ot

o0 , (120)

roe Fp— pacyeTHOEe 3Ha4YeHne BePTUKanbHOM COCTaBMSIOLWEN BO3MYLLAKOLMX CUN MaLUnHbI, KH;

& - OKCLEHTPUCUTET ee MPUNOXKEHUs, M, NMPUHUMAaEMbIN AN CTaUMoOHapHbLIX BUBPOLITAMMIOB PaBHbLIM
HYIHO;

7 - Macca (yHOameHTa, 3acbiNkM FpyHTa Ha ero obpesax, HEeMoABWXHbLIX 4YacTeh MaluHbl W
dopMyemMoro nsgenus, T;

Hm— MOMEHT MHepunn Macchbl beH,D.aMeHTa, 3acCblIlNKN rpyHTa Ha ero o6pe3ax, HenoaBWXHbLIX YacTen
MaLWnHbl U cbopmyemoro n3genma OTHOCUTENTbHO OCH, I'IpOXOD,FlLLI,eIZ vyepes obLwmnin LUEeHTp TAXeCTU
nepneHankynAapHo niocKoCTn konebaHun, T-m 2;

}\q;.— yImoBas YacToTa BpallaTerbHbIX koneGaHui dyHaameHTa, ¢, onpeaensiemas no gopmyne

(48), B KOTOpPOWN Hmn - MOMEHT WHepumuM Maccbl yHAameHTa, 3acbiNkM rpyHTa Ha ero obpesax,
HENOABWXHbLIX YacTel MawuHbl 1 OPMYEMOro U3Aenus OTHOCUTENbHO OCKM, MPOXOAALENn 4yepes LEeHTp
TSHKECTU NOAOLLBbI (PyHAAMEHTA NEPNEHANKYNSPHO NIIOCKOCTU KoneGaHuii, T'M 2

w, 4y, §-TOXe, 4To 1 B hopmynax noapasaena 6.2.

7.6 dyHaameHTbLI 060pYyAOBaHMA KOMPOBLIX 60MHbLIX NOLWAA0K
7.6.1 TpeboBaHunss HacToslLLero pasgena pacrnpocTpPaHslTCs Ha MpoeKkTMpoBaHve yHOaMEHTOB
(ocHoOBaHMIN) KONPOBbLIX BOMHbIX NNOLLAA0K KOMPOBbLIX LEXOB U CcKpanopasgenovHbix 6as.

7.6.2 B cocTaB MCXOOHbIX AaHHbIX AN MPOEKTMPOBaHUA (hyHOAAMEHTOB OGOPYAOBaHUS KOMPOBbIX
GOMHbIX MIOLLaA0K, KPOME MaTeprarnos, ykazaHHbIX B nogpasgene 5.1, 4OMKHbI BXOAUTD!

Macca ygapHoW YacTu Komnpa, T, U BblcOTa ee NageHus, M;
pa3mepbl B nfiaHe nrowiagun, Ha KoTopoln npomseBoauTcsa pasbuska (pasgenka) ckpana;

[aHHble O PaCrONOXeHUN Kompa Mo OTHOLLEHUIO K CYLLECTBYIOLLMM M MPOEKTUPYEMbIM 34aHUAM U
COOPYKEHUSM.

7.6.3 KOHCTpyKUMM BOMHbIX NNowanok credyeT HasHavyaTb B 3aBUCUMOCTU OT TabnmM4yHOro 3HayeHus
pacyeTHOro COMPOTUBIEHNS TPYHTOB OCHOBaHWA £, onpeaensiemoro no C 22.13330, 1 sHeprv yaapHoii
yacTu Konpa.



7.6.4 B rpyHTax co 3HauveHvem £ 2200 kMa v npu aHepriv yaapHoW yactu kornpa 4o 300 kx

KonpoBble OOWHblE NIOLWAAKN CrieqyeT ycTpamBaTbh B BMAe CTanbHbIX NnuT (wWaboTa), yknagbiBaeMbiX no
crnot BGoNBaHOK UMM MapTEHOBCKUX KO3MOB M MEMKOro ckpana TOMWMHOW He MeHee 1 M, 3anonHArLmX
KOTNoBaH rny6GuHOM He MeHee 2 M.

7.6.5 B rpyHTax co 3HaueHnem K <200 kMa 1 npu aHeprum yaapHoit yactu konpa Ao 300 kx nog

cTanbHbIMU MnMTamu (waboTtom) OONBaHKM UMM MapTEHOBCKME KO3Mbl M MENKWIM ckpan (cornacHo 7.6.4)
cnepyeT yknaabiBaTb MO MOACTUNAIOLLEN MEeCYaHOW MoAylwke TOMWMHOM He MeHee 1 M, YCTPOEHHOWM Ha
»enesobeToHHOW nnuTe TonwmHon 1-1,5 m.

7.6.6 B rpyHTax co 3HadeHnem S 2200 ka u npu sHeprum yaapHoi YacTu konpa 6onee 300 kx

KornpoBble GoMHbIE NNOWAAKK crneayeT ycTpavMBaTb B BUAE CTanbHbIX NNUT (LWaboToB), yknagbiBaeMbIX MO
crioto  GOMBaHOK MMM MapTEHOBCKMX KO3MOB M MENKOro ckpana TomnwuHon He MeHee 1,5 M u
noacTMNaroLwemMy Crot necka TOMWMUHOM He MeHee 1 M, orpaXkaaeMblxX Kene3o6eTOHHbIM LUMMHAPOM Uin
kopobom.

7.6.7 B rpyHTax co 3HayeHneM Fj <200 klla v npu sHepru yaapHoi yactu konpa Gonee 300 kx

KonpoBble OGOMHblE MMOWadkM cregyeT ycTpavMBaTb B BuAE Kene3o0EeTOHHbIX  KOpbITOOGpasHbIX
NPSAMOYTOSibHbIX UMK KPYIMbIX B NflaHe KOHCTPYKUMIA (dDyHOAMEHTOB), B KOTOPbIX pas3MeLLaloTcs CTanbHble
nuTbl (WaboTbl), YNoXeHHble Ha noawaboTHY0 NPOKNaaKy, BbINOMHAEMYHO, Kak NpaBuro, U3 Tpex CroeBs:
HWKHEro 3allMTHOroO - B BWUAE HECKOSbKUX LLMTOB M3 AyboBbix GpycbeB oblien TonwwmHon o 800 mm;
CpeaHero amopTU3MPYIOLLEro - B BMOE MHOFOCIIOMHOW KOHCTPYKLUMU M3 YepedyroLUXcs CroeB YyryHHOMn
CTPYXku TonwmHon 80-100 MM 1 cTanbHbIX JIMCTOB TOMLLMHON He MeHee 20 MM; BEPXHEro - U3 BPOHEBbIX
nnuT TonwmHon 30-100 MM, Ha KOTOpbIX pa3MeLLalTcst cTanbHble OnoMbl.

7.6.8 XXene3ob6eToHHble  KOHCTPYKUMM yHOAaMeHTOB nog obopygoBaHME  KOMPOBbLIX  BOMHbIX
nnowagok cregyeT NpPoekTMpoBaTb MOHOMMUTHBLIMMN.

7.6.9 LLlaboT konpoBow GOMHOM NrowankM OOMMKEH yCTpamMBaTbCA M3 CTarbHbIX NAUT TOMWMHOW He
MeHee 0,5 M; OPMEHTUMPOBOYHYIO Maccy laboTa #ig, , T, cneayeT npuHUMaTh He meHee 0,5 #ipkp, roe

on ,Egu - COOTBETCTBEHHO Macca, T, U BbICOTa NageHuda, M, y/J.apHoﬁ 4YacTu Konpa.

7.6.10 BoKkOBble CTEHKW Kene3o0eTOHHbIX OrpaXK4eHun criegyeT 3aluliatb Mo BCEW MOBEPXHOCTU
U3HYTPU N NOBEPXY CTarbHbIMU NAUTAMWU TOMWMHON He MeHee 50 MM, NPUKPENNEHHbIMU K OepeBSHHbIM
Opycbsim ceveHmem He meHee 150x150 mm.

[nsa ymeHbLUeHNs pasfneTa OCKOMKOB pa3bvMBaeMoro noMa CTEHKU Kene3ob0eTOHHbIX OrpaxaeHui
Bbille YpPOBHA WaboTa (Ha BLICOTY He MeHee NOMoBWHLI Hambornbllero pasvepa B nnaHe) cnegyet
ycTpamBaTb HaKMOHHbIMW BHYTPb Ha 7-10°.

7.6.11 MuHMManbHble PacCTOAHMSA OT KOMPOBbIX OOMHBIX YCTPOWCTB 40 PyHOAMEHTOB CTPOUTENBHbLIX
KOHCTPYKUMIA 30aHWUIA U COOPYXXEHWU cnedyeT NpuHMMaTh no Tabnuue 12.

Tabnuua 12
[pyHTbI OCHOBaHUS PaccTosiHue oT konpoBbIX 6OMHbLIX YCTPOWCTB A0
yHOAMEHTOB CTPOUTENBHBLIX KOHCTPYKLWA, M (He
MeHee), Npu macce yaapHom YacTu konpa #g , T
i L3 3y 47 w27

CkanbHble 1 nonyckarnbHble 15 20 30

KpynHooOnomouHble, necyaHble  Cyxue, [MIMHUCTbIE C 30 40 60

nokasaTernem TeKy4ecTu ! L <0 (B TOM Yncne neccosuaHble)




[MecyaHble BRaxHble, TMUHUCTbIE C MOKasaTeneMm TeKy4yecTu 40 60 80
0 X II. £

[NecyaHble BOAOHACLIWEHHbIE, TMWHUCTbIE C MoKa3aTenem 50 80 100

TekyyecTn {1 *1

MpumeyaHue - [Npyu BO3BEOEHWM KOMPOBLIX YCTAHOBOK HAa BOAOHACHILLEHHbIX MNecYaHbIX W TeKyyen
KOHCUCTEHUMWN TINIUHUCTBIX TPYHTaX crieqyeTr MCKYCCTBEHHO YKPEennsiTb OCHOBaHWSI (PyHOAAaMEHTOB CTPOUTENbHBLIX
KOHCTPYKLMIA (KOMPOBbLIX LIEXOB U CKparnopasaenoyHbix 6a3), pacnonoXeHHbIX Ha PacCTOSIHMSX, MEHbLUMX YKa3aHHbIX
B Tabnuue 12.

7.7 dyHaameHTbI APOOGUNOK
7.7.1 TpeboBaHMA HacTosLWero pasgena pacrnpocTPaHATCS Ha MpPOeKTUpoBaHWe (YHOAMEHTOB
LLIEKOBbIX, KOHYCHbIX (MMpaLOHHbIX) 1 MOMOTKOBLIX (YOApHbIX) APOOUNOK.

7.7.2B cocTaB MCXOAHbIX [OaHHbIX [ONA MPOeKTUPOBaHWA (yHOaMEHTOB [OpobMNoK, Kpome
mMaTepuanos, ykasaHHbIX B nogpasgene 5.1, 4OMkKHbl BXOAUTb:

3Ha4YeHunA FOpM3OHTaJ'IbHOl71 n BepTMKaJ'IbHOl;l cocTaBnAanwmnx paBHo.qeﬁCTByrou.l.eﬁ ANHaMN4YeCKnx
Harpys3ok Fn n nx Mecta npunoxeHma CcoOoTBETCTBEHHO OTHOCUTEITbHO BerHeVl rpaHun cbyH,qameHTa
p,p06MJ'|OK n BepTMKaJ'IbHOﬁ ocn, I'IpOXOp.FlLLI.eIZ Yepe3 LEHTP TAXEeCTU p.pOﬁMJ'IbHOVI YCTaHOBKMU;

YacToTa BpallleHMs Bana 3KCLEHTpUKa ONs1 KOHYCHbIX OPOOMMOK Wnu rnaBHOrO Bana Ans Apyrux
BMAOB ApOOUNOK,;

Macca Bpaljaromxca YyacTen; Yncno n macca MONOTKOB, paccTtoAaHne OT OCu BpalleHnda OO0 UeHTpa
TAXEeCTU MONOTKa ANA MOJ1I0TKOBbIX p.pO6MJ'IOK;

macca koprnyca Apo6unok, Macca 3arnofIHEHUsI.
7.7.3 MoHOMUTHble  byHAaAMeHTbl ApoGUIOK peKoMeHAYyeTCs MPOEeKTUPOBaTb MNPenMYLLECTBEHHO
CTeHYaTbIMW U3 ABYX CTEH (MeXay KOTOPbIMU NMPOMycKaeTcs TpaHCMopTep), HUKHEN 1 BepXHEW NnTbl (Mnu

ABYX BEPXHUX MOMNepeYHbIX purenen).

7.74 C60pHO-MOHOJ’IMTHbI8 beHp.aMeHTbl p.pO6MJ'IOK pekoMeHOyeTCcAa NPoeKkTUupoBaTb CTeHYaTbIMUN UINMA
pamMHbIMU, NpegycMmaTpmBaa HWXHIOK NINTY U BepXHUE purenn n3 MOHOJITUTHOIo XenesobeToHa.

7.7.5 TpynnoBble yHOAMEHTbI MO HECKONMbKO OpOoGWUMOK criegyeT npedycMaTtpueaTte  Npu
pacnonoxeHnn 4pobunok:

OOHOAPYCHOM - CTEeHYaTbIMU UM PaMHbIMU;
OBYX- UINN TPEXBAPYCHOM - CTEHYaTbIMWU.

an 3TOM C60pHO—MOHOJ‘II/1THbIe ('.bpr.aMeHTbl cnenyeT NpoekTupoBaTtbh, Kak npasumo, U3 ©nokoB Unn
CTEH, onnparnwmnxca Ha MOHOIMUTHYO HWXXHIOK NITUTY U CBA3aHHbIX MOBEepPXY MOHOMMTUTHbIMU obBs3kamMu.

7.7.6 Mopowse oTAeNbHLIX (YHOAMEHTOB KOHYCHbIX APOGUMOK pekoMeHayeTcs npupgaeatb
KBagpaTHyo chopMy, a doyHAaMeHTam ApPOoBUNOK OCTamNbHbIX BUOOB - NPSIMOYTOMbHYH0.

7.7.7 PacyeTr «koneGaHun yHOamMeHTOB ApoOMIOK CBOAUTCA K onpeaeneHwo HaubonbLuen
aMNNUTYabl FOPU3OHTanbHbIX KONlebaHWn BepXHEN rpaHn oyHaaMeHTa.

PacueT cnegyeT BbINOMHATL B COOTBETCTBMU ¢ TpeboBaHusamu 6.1.1 n nogpasgena 6.2.

7.7.8 Pacyet konebaHui yHOAMEHTOB KOHYCHbIX OPOOUMOK, UMEILWNX NPAMOYrorbHY0 opMy



nodoLWBbl, cregyeT Mpov3BOAMTbL B MIMOCKOCTW, COBMadalolleil C HamnpasneHnMem MeHbllero pasmMepa
MOAOLLBbI.

7.7.9 PaMHble doyHOaMeHTbl 4pobunok criegyeT paccymTbiBaTh Mo NPOYHOCTU HA AENCTBUE Beca BCEX
3MEeMeHTOB YCTaHOBKM C Y4eTOM Beca 3arofiHeHus W cunbl £ | 3ameHsiolleil quHaMudeckoe AencTane
MaLLVHbI, B COOTBETCTBUM C YKkadaHuammn 5.2.20 n 5.2.21.

3HauyeHne &3 cnemyet onpeaensiTb no dopmyne (2), B KOTOPOW HOPMaTUBHOE 3HauYeHue

OMHaMn4eckomn Harpys3ku Fn yCTaHaBnmBaeTCcdA NO 3adaHU0 Ha nNpoeKkTupoBaHue, a KOS(*)(*)MLLMGHT
HaAeXHOCTU No Harpyske n KOS(*)(*)MLI,MGHT AnHaMU4YHOCTK crneayeT NpuHuMaThb no Tabnuue 3.

HopmaTuBHOe 3HaueHWe AWHAMWYECKOW Harpyskm £, , kH, AnS MOMOTKOBbIX [ApPOGMMOK npw
OTCYTCTBUM [JaHHbIX 3aBOAA-U3rOTOBUTENS AONyckaeTcs onpeaensTb no dopmMyne

Fy = mgew?, (121)

roe #[- macca BpallaroLmxcsa yacten gpodunku, T;
& - OKCLLEHTPUCUTET Macchl #4 , NpuHUMaeMbln pasHbiM 0,001 m;

tw - YITIOBast YacToTa BpalLieHust Macchl g, ¢ L.

7.7.10 Mpu pacyeTe NPOYHOCTU OYHOAMEHTOB MOSIOTKOBbLIX APOGUMOK CcregyeT MNpov3BOAUTb
MPOBEepKY Ha OTpbIB MOMOTKa, MpW 3TOM HOPMAaTUBHOE 3Ha4YeHVWe OAMHaMWYECKON Harpysku criegyet

onpenenate no copmyne (121), npuHumMas B HeW Maccy ¥ paBHOW Macce OAHOro MofoTka, a
3KCLEHTPUCUTET & - PaCCTOAHMIO OT OCU BpaLLEeHUs A0 LEHTpa TSXKeCTM MOoTKa.

7.8 ®yHOaMeHTbl MeJfIbHUYHbIX YCTaHOBOK
7.8.1 TpeboBaHuns HacTosLLero pasgena pacnpocTpPaHslTCs Ha MpoeKkTMpoBaHWe (yHOaMEHTOB
MEINbHUYHBIX YCTAHOBOK C KOPOTKMM ©OapabaHoM (CTEepXKHEBbIX, LUAPOBbIX, PYAHO-TaneyvHblX WM Op.) u
TpybuaTbIx (Npy OTHOLLEHUN ANuHBLI BapabaHa k anameTpy 6onee Tpex).

7.8.2 B cocTaB MCXOAHbIX OaHHbIX ONA MPOEKTUPOBaHUS (PYHOAMEHTOB MENbHUYHBLIX YCTaHOBOK,
KpoMe MaTepuarnos, ykasaHHbIX B noapasgene 5.1, OomKHbI BXOOUTb:

MOMEHTbI MHepuun macc 6apa6aHa N poTopa anekrpoaBuratend, KpyTuibHaa >XeCTKOCTb Bala U
nepegaTto4yHoe 4Ynucrio 3y6an0|?1 nepegavu;

paccTosiHMe OT OcU BpalleHus 6apabaHoB MeNbHUYHBIX YCTAHOBOK [0 BEPXHEW rpaHn hyHaamMeHTa;
nosiHas Macca kopryca MernbHUYHbIX YCTaHOBOK, Macca 3anoSiHEHUS.

7.8.3 (Dpr.aMeHTbl MEJIbHUYHbIX YCTAHOBOK crieayeT NpOoeKTUpoBaTb, KakK npaBuiio, MOHOJMUTHbIMU
nnun CﬁOpHO—MOHOJ‘IMTHbIMM.

784 (Dpr.aMeHTbl pr6‘-IaTbIX MenbHUL crnenyet npoekTupoBaTb, KakK MpaBuno, B BuOe pAna
nonepeyHbIX (I'IO OTHOLUEeHNK K OocCKu MeJ'IbHI/lLLbI) |_|—06pa3HbIX pam, onuparwnxca Ha oTaelnbHble
ene3obeToHHble NNuThbl, a MeIbHUL C KOPOTKUM 63p363HOM - B Buae oOWMX MacCWMBHbLIX MNMUT C
nonepeYvyHbiMK CTEHaMn UnNn pamamun ana onnpaHma yacTen MallnHbI.

[nsa ymeHblUeHNst ypoBHsi BMOpauun crnegyeT obbeauHsiTb MOBEPXY paMHble (yHOAMEHTbl Nof
oTAenNbHble MemNbHULbI 00LLIEeN Xene3o0eTOHHOW NNUTON.

MpumevaHus

1 }J,onyCKaech npoeKkTnpoBaTb OTAENIbHbIE OMOPbI pr6‘-IaTbIX MenbHUL B BUOeE nonepeyHblX CTeH Ha
oTAeNnbHbIX NnTax.



2 an CKalnbHbIX U prI'IHOO6J'IOMO‘-IHI:>IX FPyHTaxX [onyckaeTcA onupatb CTeHbl, noggepxwuBakrowimne
4acTn MenbHUL, C KOPOTKNM 63pa6aHOM, Ha oTAenbHble NMIAUTHI.

3 YcTaHoBKa ABuraTtens, peayktopa M OOHOW M3 OMop MeMbHULLI Ha pasHblX yHOamMeHTax, He
CBA3aHHbIX XXECTKO Mexay coboit, He AonycKaeTcs.

7.8.5 Pacyet konebaHun hyHaaMeHTOB MeNbHUYHBLIX YCTAHOBOK crieqyeT nNpou3BoguTb Ha OEeNCTBUE
CnyYyamHou UHaMMYECKOWN Harpy3ku, Bbl3bIBaEMOK ABMKEHNEM 3anonHuTens B 6apabaHe.

7.8.6 AMNNMTYObl rOPU3OHTanbHbLIX KornebaHui BepxHel rpaHM MacCUMBHBLIX, CTEHYaTbIX WU pPaMHbIX
yHOAMEHTOB MENbHUYHbIX YCTAHOBOK OT [AEWCTBUS Cry4yalHOW [OWUHAMWYECKOW Harpysku cregyet
onpenenatb no dopmynam nogpasaena 6.4.

7.8.7 CobcTBEHHasn yrroBas 4YacTtoTa kornebaHum dyHOaMEeHTOB MENbHUL, OOIMKHa OTinyaTbCs He
MeHee uYeM Ha 25% OT COBCTBEHHOW YIMOBOW YacTOTbl M. KPYTWNbHbIX kornebaHwii  Bana
anekTpoasuratens, onpegenseMon no opmyne

K (8] +8,i%)

Ash = 8,6, , (122)

roe ©1- MOMEHT uHepLMM Macchl 6apabaHa ¢ 3arpy3kol OTHOCUTESbHO €0 OCY BPaLLEHNS, T-M < ;

'92— MOMEHT NHEpPLUMN MacCCbl pOTOpa aneKkTpoasuraTtensa OTHOCUTENbHO ero ocu BpauleHusa, T-M 2;

& - KpyTUInbHas XeCTKOCTb Bana, COEeOMHSIOLWEro poTop ABuraTenst C MNPUBOOHOM LUECTEPHEN,
kH-m/pag;

i - NepegaToyHOe YMcno 3yGuaTon napbl (LLecTepHU 1 3ydyaToro BeHua 6apabaHa).

(Onevarka)

7.8.8 PacyeT NpoYHOCTY 3/1EMEHTOB KOHCTPYKLMUIA yHOAMEHTOB MENbHUL, HaaMeXnT Npon3BoanTb C
y4eToM [EeNCTBUS CrieaytoLnx Harpy3ok:

PacYeTHOro 3HayeHss Beca 9MNeMEHTOB KOHCTPYKUMA W YacTeil MenbHULbl C Yy4eTOoM Beca
3anonHeHns:;

FOPU3OHTAmNbHOI COCTABMSIOLEN PACYETHON [OMHAMWYECKOo Harpyskn 3 | kH, npunoxeHHon K
AaHHOW onope 1 onpedensdemon no dopmyne (2), B KOTOPOW 3HaYEHUsS KOIPMOULNEHTOB HaZEXKHOCTU MO
Harpyake ¥ AMHaMUYHOCTM crieayeT NPUHUMAaThL B COOTBETCTBUM C Tabnuuen 3, a BenuuuHy &, - paBHOM:

ana TpydyaTtbiX MenbHUL, 0,2 &, ; Ons MenbHWL C KopoTkum 6GapabaHom 0,1 ., , roe Gm— yacTtb

HOPMaTUBHOrO 3Ha4YeHUs Beca MenbHUUbl (6e3 Menwmnx Ten 1 3anorHeHns), NpUxoaawWasaca Ha AaHHYHo
onopy, kH.

7.9 dyHaameHTbLI NpeccoB
7.9.1 TpeboBaHus HacTosLLero pasgena pacrnpocTpPaHslTCs Ha MpoeKkTMpoBaHMe yHOaMeEHTOB
BMHTOBbIX, KPMBOLUMMHbIX U MOpaBliM4ecKnx Npeccos.

7.9.2 B cocTaB UCXOAHbIX AaHHbIX AN NPOEKTUPOBaHUSA (yHAAMEHTOB NPEccoB, KpOMe MaTepuanos,
yKasaHHbIX B nogpasgene 5.1, 4OMmKHbl BXOAUTb:

rabapuTHble YepPTEXN Mpecca C yKa3aHWeM BuAa BbINOMHAEMbIX UM TEXHOMOrMYecKMX onepaumn
(wTamnoBka, KOBKa, Bblpybka);

Macca noctynatesibHO OBWXYLLNXCA pa6oq|/1x yacTten npecca; MOMEHT uHepuun Bpallarolnxca
pa60Lu4x MaccC BUHTOBOIO npecca OTHOCUTENTIbHO OCU BUHTA; MNMaBHble MOMEHTbI MHEPLUN Npecca,



CKOPOCTU MOCTynaTenbHOro M BpallatenbHOro ABWKEHWS paboumx 4YacTeil npecca B MOMEHT
COMPUKOCHOBEHUS MOJI3yHa C YMNaKoBKOW; MornHas Aedpopmauus NoKoBKM B Mpecce* WTaMMNoBK UM KOBKY,
onpeaensemas u3 rpacgpuka paboumx Harpy3ok TUMOBOI MOKOBKM.

* Teket OOKYMeHTa COOTBETCTBYET opurnhHany . - I'Ipwmeanme nsrotoBuTens 6asbl AaHHbIX.

7.9.3 (Dpr.aMeHTbl npeccoB criegyet NpoekTnpoBaTb, KakK MpaBuio, B BUAE XECTKUX Nnut nUnu
MOHONUTHbIX OI0KOB.

7.9.4 ®yHoamMeHTbl BMHTOBbLIX MPECCOB, MpeAHa3HaYeHHbIX ONS LTAMMNOBKA WNWM KOBKW, crnegyet
paccunTbiBaTb C Y4YETOM WMNynbCa BEPTMKANbHOM CUMbl U KPYTAWEro MOMEHTA OTHOCUTENbHO
BEPTUKaNbLHOM OCcK cneyrowwmm obpasom:

a) aMnnuTyay BepTuKanbHbIX KonebaHun o, , M, (byHOameHTa cnegyeT onpegendts no dopmyne
(62), B KOTOPOW 3HaYeHWe KOIPPULMEHTA BOCCTAHOBNEHNSA CKOPOCTM yaapa £ cnegyeTt npuHumaTth: npu
XOIOAHOW LITamMMoBKe M KoBke £ = 0,5, Npu ropsiyen wramnoske 1 kKoBke £ = 0,25, a 3Ha4yeHne umnyrnbca

BepTVKanbHoi cunbl 5, kKH-c, onpeaensieTca no dopmyne

Sy =V, (123)

roe #p - macca nocTynaTenbHO ABMXKYLLMXCS paboumx yacTeii npecca, T;

' - CKOPOCTb MOCTYNnaTeNbHOro ABMXEHUSI paboymnx YacTen npecca B MOMEHT yaapa, M/c;

6) aMnNnuTyabl ropusoHTanbHbIX konebaHuh @hpy , M, dyHoameHTa cnepyeT onpeaensatb Mo

dopmynam (67) u (68); npn 3TOM 3Ha4YeHUe £TO xe, 4YTo B 7.9.4a, a UMNyNbLC MOMEHTa Jw npuHUMaeTcs
paBHbIM

Ju.r = IE-}Ela’.ﬁ'*J', (124)

roe EDE - MOMEHT nHepumnmn Bpallatronxca pa6oqu Macc npecca, T'M 2, OTHOCUTENIbHO OCU BUHTQ;

o) - yrnoBad 4acTtoTa BpalleHna BMHTA B MOMEHT Yyaapa, C_l, npuHMMaemMada no 3agaHuo Ha
npoeKkTnpoBsaHue.

7.9.5 AMNnUTYAbl BEPTUKAmNbHbIX @y, M, W FOPU3OHTAamNbHbIX “h gy, M, KonebaHun dyHoameHToOB
KPVBOLLMMHbLIX NPECCOB MNpu onepaumsix LUTaMMOBKM criedyeT onpegensatb no dopmynam (63)-(66), B
KOTOPbIX 3HaueHne koadpduumeHta == 0; WMNYyNbC BepTUKanbHOM cunbl  J, onpepensetcs

3KCMepUMeHTarnbHbIM MyTEM; NP OTCYTCTBMUN OMbITHLIX JAHHbLIX AOMYCKAaeTCa UMMYrbC BEPTUKArbHOW CUIbl
onpenenatb no gopmyne (123), yMHOXasa ero 3HadeHne Ha KoadhPUUNEHT ¥}, KOTOPbIN YYMTbIBAET BNUAHME
)KECTKOCTM MOKOBKM M Hanu4yne nodToB B KNHEMaTUYECKNX NapaX KPUBOLLMMHO-LLIATYHHOro MexaHuama; npu

104 kH £ Fop € 6,310 4 kH pgonyckaetcs npuhumats ® = Fo0 f6,3-10%, a npu Fyom > 6,310 4

KO3(PULNEHT T CrieflyeT NPUHUMaTh PaBHLIM 1; UMMYMbC MOMeHTa g MPUHMMAETCS PaBHBIM UMMYMLCY

KpyTAlWero MoMmeHTa OoT 3amMenreHna BpalleHua paGqux yacTten npecca, BO3HMKaloLlero npu BbliNOJTHEHNN
LITaMNOBKN, N onpenendaeTcda 3KCnepuMeHTalbHbIM NMyTeM; Npu OTCYTCTBUM OMbITHbIX OaHHbIX 3Ha4YeHune

3, KH:M-C, AonyckaeTcs onpeaensits No hopmyne

wy (125)



roe Hyom - HOMMHaNLHOe ycunue npecca, kH;

& - nonHas gedopmaunsi NOKOBKU B NMPOLIECCe LUTaMMNOBKW, M, onpeaensiemas 3 TUNoBoro rpaduka
paboumx Harpy3ok Ans paccmaTpvBaeMon Moaenu npecca (pabounii xoq nonsyHa);

Q' - yrnoBsas YactoTa BpalleHUss KpuBoLuumna, C_]' , IPUHMMaemMasn no 3agaHuo Ha NpoeKTnpoBaHue.

Mpu onepaumsax BbIpyOkM aMnnuTygy BepTMKanbHbIX KornebaHun dyHoameHTa <, , M, crnegyeT
onpeaensTb no dopmyne (62), B koTopol KkoabduumeHT == 0, a 3HadeHne umnynbca J . cnegyet
onpeaensitb 9KCnepuMMeHTarnbHbIM MyTEM; MNMPW OTCYTCTBMM OMbITHbIX AaHHbIX AONyckaeTcsl 3HadeHue
nvnynsca . ; onpeaensaTs No opmyre

0.3 nm

g =T’ (126)

rne &y - HOMMHaNBLHOe ycunue npecca, kH, Npu onepauwmmn BoIpy6KY;
t] - YrIoBasi YacToTa cBOGOAHbIX konebaHuit cTaHuHbl, ¢~ | onpegensiemas no dopmyne

y.d
o = -

o (127)

rne £, - K03DPULMEHT BEPTUKANBLHON XECTKOCTW CTaHWHbLI, KH/M, NMpUHUMaeMblii Mo 3agaHuio Ha
NpOEeKTUpOBaHue;

; - Macca BepxXHel 4acTu npecca, pacnosiokKeHHON Bhille cepeayHbl BbICOTbl CTaHWHbI, T.

7.9.6 (Dpr.aMeHTbl rmagpaBriM4eckmnx npeccoB, npeaHa3dHavYeHHbIX OnAa WTaMnoBKM WIMN  KOBKMU,
cnenyeTt paccyutbiBatb Ha nencrene nMnynbca BepTMKaJ'IbHOﬁ CuUnbl. |_|pl/1 9TOM aMnnnUTyay BepTUKanbHbIX

kornebaHui hyHOameHTa & ; cnegyet onpeaensTs no dopmyne (62), npyHumas B Hew koadppuumeHt = =0,

a 3HaueHue umnynsca ;- no dgopmyne (123), B KOTOPON ¥ - MaKkCUMarbHas CKOPOCTb OMyCKaHWs
noaBWXHOW TpaBepchl, M/C.

7.10 dyHaamMeHTbI NpOKaTHOro o6opyaoBaHus
7.10.1 TpeboBaHMNs1 HacToALLEro pasgena pacrnpocTPaHsalTCA Ha MpoeKkTupoBaHue (yHOaMEHTOB
OCHOBHOIO M BCMoOMOraTenbHoro obopyaoBaHMsA MNPOKaTHbIX M TPYOHbIX LEXOB, a Takke obopyaoBaHUs
HenpepbIBHOMO MUTbS 3aroTOBOK.

7.10.2 B cocTaB UCXOAHBIX AaHHbIX 4N NPOEKTUPOBaHNA (hyHAaMEHTOB NpoKaTHOro obopyaoBaHus,
KpOMe mMaTepuarnos, yka3aHHbIX B nogpasaene 5.1, 4OMKHbI BXOOUTb:

MnaH OCHOBHBLIX OCell 06OpYyaoBaHUsA C MPUBA3KOM K OCAM 3[aHus, a TakkKe OCHOBHble OTMETKM
060opyaoBaHus; NiaH 1 paspesbl NOMeLLEHNI TEXHUYECKOro NoaBarna Unm aTaxa;

OaHHble O pacnosfioXXeHn INOTKOB AnA rnmgpaBsiMdeCcKoro CmMbiBa OKaliMHbl M BO3MOXHbl€ BXOAbl B
TpaHLlen JNTOTKOB, a Takke AaHHble O pacnonoXxXeHnn Mect BO3MOXXHOIo nNoABieHUA Npon3BOA4CTBEHHbLIX BOA;

yKa3aHusa O pacnorioXeHUn MecT, rge HeobXxoAumo YCTPOMCTBO NECTHWL, MOHTaXHbIX MPOEeMOB,
orpaxaeHun N nepekpbITUiA;

OaHHble Ana  onpeaeneHnda 3HAYEHUN MOHTaXHbIX Harpys3ok, pacnonaraemblXx B Mnpegenax
nepekpbITna noasana n Bo3rne Hero, B BMae nrnaHa, Ha KOTOpoOM YKa3blBalOTCA crieylouine OCHOBHbl€ 30HbI



[AEVCTBMA HAarpy3oK: OT CTaLMOHAPHOrO TEXHOMOTMYeckoro o6opyAoBaHMsl, OT BPEMEHHO Pa3MeLLaeMoro
CMEHHOro 060pyaoBaHMsl MPU PEeMOHTax C ykasaHuem Beca, rabapuToB, HYMCNa MOHTaXHbLIX €OUHWL, W
MUHMManbHbLIX MPOXOMAO0B AN Haubonee THXenoro obopyaoBaHNA (CMeHHbIe KNeTu, Banku ¢ nogylkaMmu un
T.N.); OaHHble [AnA OnpefeneHns BPEeMEHHbIX Harpy3oKk OT TMOABWXHOIO TpaHcropTa, coaepxkaline
XapaKTepUCTUKN U KOMMYECTBO TPaHCMOPTHLIX CPEACTB; AaHHble AN OnpedeneHus Harpy3ok B MecTax
CKMaampoBaHusa MeTanna (Beca v pasMepbl TUMOBLIX BapuaHTOB WTabenen, nupaMua 1 T.M. ¢ yKasaHuem
MPOXOA0B MEXAY HUMU); BPEMEHHYIO Harpy3Ky OT OCTarnbHOro o6opyaoBaHUA AoMyckaeTca 3a4aBaTh B BUAE
CMIOLLHOM paBHOMEPHO pacnpenenieHHON HarpyaKu.

7.10.3 MNoa ocHoBHOE K BcriomMoraTerlbHOe nNpokaTHoe obopydoBaHWe crneayeT MpPOeKTUPOBaThb
MacCUBHbIE MOHOMUTHblE OETOHHble WU xerne3obeToHHble yHOAMEHTbI C HeOoOXOAMMbIMKU Bbipe3amu,
OTBEPCTUSIMW U KaHanmamum Wnu obnerdyeHHble (PamMHOr0O WNW CTEH4YaToro Tuna) MOHOMUTHbIE UMK
COOPHO-MOHOMUTHbIE Kene3obeToHHble (yHAAaMeHTbl C WUCMONb30BaHMEM MOMOCTEN W YCTPOWCTBOM B
CTaHOBbIX MponieTax OOLNX N MECTHBIX TEXHUYECKUX STaXKEN UMW NOABaroB; NPU 3TOM YyCTaHOBKY pabouyei u
LLECTePEHHON KMeTen, pepyktopa M NPUBOAHOrO OBuraTens crnegyet npegycMaTpuBath Ha obem
dyHOameHTe. Takve obwme obrnerdeHHble pyHAAMEHTbI CreQyeT ycTpanBaTh U3 BEPXHEN U HIDKHEN NIUT,
COEOMWHEHHbIX CTOMKaMM U CTEHaMW WM MacCUBHbIMM yCTOSMWU (ormopamu), OTAENEeHHbIMU LBaMu OT
paboyen nnowankm n agaHus.

O6opynoBaHMe MENKOCOPTHbIX, MPOBOMOYHbLIX W LUTPUMNCOBBIX CTAaHOB LOMyCKaeTcs pasMeliaTb B
NMPoneTHOW 4acTh BepxHen dyHOamMeHTHon nnutbl. OcHOBHOe 06OpyaoOBaHUE KPYMHOCOPTHBLIX U
CpeAHeCOpPTHLIX CTAHOB cneayeT pasmeLlatb Hag HecyL MMy onopamm (CToinkaMmm nnm cteHamm). Paboumne un
LLECTEPEHHbIE KNETU NUCTOBbLIX, TONCTOMMUCTOBbLIX, PENbCOBANOYHBIX N APYrUX TSHXKEMbIX CTAHOB crneayet
yCTaHaBnMBaTb Ha MaCCUBHbIE YCTOM.

7.10.4 B cny4yae, ecnu 3anoXeHue BCEX Y4acTKOB (hyHOAMEHTOB MpoOKaTHOro obopydoBaHus U
06opynoBaHUS HEMPEPLIBHOMO NUTbS 3aroTOBOK Ha OOHOW OTMETKe Mo rnyGuHe NpUBOAMT K nepepacxopy
MaTepuanos, LOMNycKaeTcs OTAENbHbIE y4acTkM dyHOAMEHTOB 3aKnafblBaTb Ha pa3Hou rnyouHe.

dyHOaMeHTbl, pasaeneHHble rMyGoKMMM OTKPLITBIMU KaHanamu (Hanpumep, kaHanamu Ansi CMblBa
OKanwvHbl), crieflyeT CBsi3blBaTb MOBEpPXY Xene3oBGeToHHbIMKU pacrnopkamu 4epe3 3-6 M, pacrnorioxeHue
KOTOPbIX AOSHKHO BbITb YBA3aHO C PACMONOXEHNEM 060pyA0BaHMS.

7.10.5 ApMupoBaHMe (OyHOAMEHTOB CriegyeT Mpou3BOAWTb B COOTBETCTBMM C  yKasaHWsMM
nogpasgena 5.2. Mpu 3TOM BEPXHIO apMaTypy MacCUBHbIX (PyHOAMEHTOB criefyeT yKnafblBaTb TOMbKO
noZ cTaHMHamMy 06opyAOBaHNUSA C AUHAMUYECKUMMW Harpy3kamu.

[dnameTpbl CTEpXKHEN HWKHEN apMmaTypbl criegyeT npuHUMaTtb He MeHee 16 MM Ansg dyHOamMeHToB
anunHon oo 30 m n 20 mm - annHon cebiwe 30 M.

7.10.6 MNoa cTtaHMHaMn o6opyaoBaHMS, BOCNPUHUMAIOLWMMUN CUCTEMATUYECKM LENCTBYIOWME yaapHble
Harpysku, criegyeT npegycmaTpuBaTb YCTAHOBKY 2-3 CETOK, pacnonaraeMblX B COOTBETCTBUM C YKa3aHUSMU
5.2.14. Tlpn 3TOM BepxHME CETKW, OOXOAswMe OO0 kpast dyHOoameHTa, cnegyeT 3armbaTb BHM3 BOOSb
BEPTUKANbHON rpaHn Ha AnuHy 15 anameTpoB 3arMbaemblXx CTEPXKHEN.

7.10.7 MNpu Hanuynm MecCTHbIX BO3LAENCTBUMW OT IYyYUCTOW TENNOTbl, YAAPOB KyckamMu nagaroLlen
OKanwuHbl 1 T.M. BEpTUKanbHbIE rpaHn pyHaaMeHTa crieqyeT apMupoBaTh ceTkaMu U3 CTepXHEN AnaMmeTpoMm
12 MM € kBagpaTHbIMUK g4yekamu pasmepom 200 Mm.

7.10.8 Pacyet konebaHuin MaccuBHbIX pyHOaMEHTOB Nog npokaTHoe obopyaoBaHWE BbINOSMHATL He
TpebyeTcs.

PacuyeT NpoYHOCTM 3M1eMEHTOB (PYHAAMEHTOB BbLINOSIHAETCS B COOTBETCTBUM C ykasaHusMu 5.2.20 u
5.2.21. Mpu 3TOM Harpysku, BO3HMKAlOLWME MpU paboTe 06OPYAOBAHUSA B WCKMHOYUTENBHBLIX Cryyasix,
HanprMep, NpPU Pe3KoM HapyLUEHUU TEXHONMOrMYECKoro npoLecca, U Harpysku, BO3HMKaloLLME NpU aBapusix
(nonomka wnuHaenen, cCoeaMHUTENbHBIX MydT U T.M.), OTHOCATCS K BPEMEHHBIM 0COGLIM Harpy3kam.

7.11 ®dyHAaMeHTbI MeTannopexyLmx CTaHKoOB
7.11.1 B cocTaB UCXOAHbIX AaHHbIX AN NPOEKTUPOBaHMSA (PyHOAaMEHTOB MEeTanmopexyLmnx CTaHKoB,
KpomMe maTepuanos, yka3aHHbIX B nogpasgene 5.1, AomkHbl BXOAMUTb:

YepTex ONOPHOM MOBEPXHOCTU CTaHUHbI CTaHKa C YyKasaHMeM OMOPHbIX TOYEK, PeKoMeHOyembixX
CnocoboB YCTAaHOBKW M KpenrneHus CTaHKa;



AaHHble 0 3HAaYEHUAX Harpy3oK Ha pyHaaMeHT: ang ctaHkoB ¢ Maccon Ao 10 T - obwasa macca cTaHka,
a onsa craHkoB ¢ maccon 6oree 10 T - cxema pacnonoXeHUs CTaTUYecKUX Harpysok, nepefaBaeMblX Ha
byHOAMEHT;

Ana CTaHKOB, Tpe6y+ou.w1x OorpaHu4eHusa ynpyroro KpeHa ¢quameHTa, - OaHHble O npeaenbHO
0onNyCTUMbIX USBMEHEHUAX NONTOXEeHUA LeHTpa TAXECTU CTaHKa B pe3ylibTaTe YCTaHOBKU TAXeIbIX netanen un
nepemMeLleHna y3noB CTaHKa (MJ'IM MakCcumarbHble 3Ha4YeHUs Macc getanen, Maccbl NOABMXKHbLIX y3roB "
KoopAauHaTtbl UX nepemeu.l.eHMﬂ), a TakKke OaHHble O npeaeribHO AOoNYyCTUMbIX yrnax noBopoTta Ct)pr.aMeHTa
OTHOCUTENIbHO FOpM3OHTaJ'IbHOI71 ocu;

AaHHble O Knacce CTaHKOB MO TOYHOCTW, @ TaKKe O XKeCTKOCTM CTaHWHbl CTaHKOB, O HeobXxoaumocTm
obecneyeHns KeCcTKOCTM 3a cHeT beHp,aMeHTa N O BO3MOXXHOCTM YacTomn nepecTtaHOBKN CTAHKOB;

ANS BbICOKOTOYHbIX CTAHKOB - YyKasaHWs O HeobXogMMOCTM U pekoMeHOyeMoM crocobe ux
BMGPOU3OMSALMA: KpOME TOro, B 0COGO OTBETCTBEHHLIX Cryyasx ANS TakMX CTaHKOB (Hanpumep, npu
YCTaHOBKE BbICOKOTOYHbIX TSDKEMbIX CTaHKOB WNW MpW  YCTaHOBKE BbICOKOTOYHbIX CTaHKOB B 30HE
MHTEHCUBHbLIX KoneGaHWin OCHOBaHWUI) B UCXOQHbIX AAHHbIX AN NPOEKTUPOBaHUA OOIMKHbI copepkaTbes
pe3ynbTaTbl U3MepeHuii koneGaHuii rpyHTa B MecTax, NpefyCMOTPEHHbIX AN YyCTaHOBKW CTaHKOB, U Apyrve
AaHHble, HeoGXxoauMble Ans onpedeneHus napameTpoB BuOpousonauuy (NpedensbHo  OOMyCTUMble
amMnnuTyabl KoneGaHuin yHAamMeHTa WM NpeaenbHo AOoNyCTUMble amnniuTyabl KonebaHuii anemMeHToB
CTaHKa B 30HE pe3aHus U T.M.).

7.11.2 CTaHkKn B 3aBUCMMOCTM OT MX MacChbl, KOHCTPYKLMM W Kracca TOYHOCTM [onyckaetcs
ycTaHaBnuMBaTb Ha GETOHHOM MOACTMMAKOLWEM CINoe Moria uexa, Ha YCTPOEHHble B MOMy YTOmNWeHHble
GETOHHbIE UMW Kene3o0eTOHHbIE NEeHTbl (NeHTOYHble (YHOAMEHTbl) UM Ha MacCUBHble yHOAMEHTbI
(oAnHOYHbIE MK obLme).

7.11.3 Ha noacTtunatoLem crioe nona uexa cnefyet ycTaHaBnmBaTb CTaHkM ¢ maccon o 10 T (npu
COOTBETCTBYOLEeM 060CHOBaHUM A0 15 T) HOpManbHOW U MOBLILLIEHHOW TOYHOCTU C XXECTKUMWU U cpenHewn
XKECTKOCTW CTaHMHaMu, Ans KotopblX [k < 8 (rae f- AnvHa, /& - BbICOTA CEYEHUA CTaHWHbI CTaHka), a
TakKe BbICOKOTOYHbIE, BUOPOM3ONSALMIO KOTOPbIX LOMYyCKAETCs OCYLECTBMSATb NpWM MOMOLLM YNpyrux onop,
pacnonOXeHHbIX HeNoCcpeACTBEHHO Mo, CTAHWHOW CTaHKa.

Ha ycTpanBaemble B nony Lexa YTomleHHble GeTOHHbIE UK XKene306eToHHbIe NEHTbl JonycKaeTcs
yCTaHaBnmBaTb CTaHku ¢ maccon o 30 T.

7.11.4 Ha cdoyHOameHTbI cnegyeT ycTaHaBnNmBaTh CTaHKU CneayroLwmx BUaos:

C HEXXECTKUMWN CTaHWMHaAMM C OTHOWeHMeM ik > 8 U C COCTaBHbIMM CTaHWHaAMW, B KOTOPbIX
Tpe6yema;| XECTKOCTb obecneuvnBaeTcs 3a cyeT beHp.aMeHTa;

¢ maccon 6ornee 10 T (unu 15 T nNpu cooTBeTCTBYOLWEM ODBOCHOBaHMM) NpPU TOMWMHE GETOHHOroO
NoACTUNALOLLEro Crios nona, He4oCTaTOYHOM As YCTaHOBKM CTAHKOB AaHHOW Macchl;

BbICOKOTOYHbIE, ANA BM6pOM3OJ‘I$|LLMM KOTOpPbIX He06xo,qmma yCTaHOBKa cneunanbHbIX beHp.aMeHTOB.

I'IpmmeanMe— YCTaHOBKa BbICOKOTOYHbLIX CTAHKOB Ha 06u.|.14e (*)yHD.aMeHTbI OonyckaeTca TOJIbKO B
cny4dadx, ecnu B 4ucne rpynnbl CTaHKOB, yCTaHaBnmBaeMbIX Ha OOUH ('.bpr.aMeHT, OTCYTCTBYIOT Takue, npu
pa60Te KOTOPbIX 6yﬂyT BO3HMKaTb OUWHaMWYeCKne Harpysku, Bbli3bliBaloLline konebaHus ¢ aMmnnuTygamu,
npesblllaowinMmm npenenbHO AonyCTMble, YKa3aHHble B 3aaHUn Ha NpoeKTnpoBaHue.

7.11.5 [InA BbICOKOTOYHbIX CTaHKOB, YCTaHaBMMBaAEMbIX Ha BUOPOM3ONMPOBAHHbLIX yHOAMEHTax U
TPeOyoLLMX NEPUOANYECKON FOCTUPOBKM, PEKOMEHAYETCS NCMONb30BaTh KOMOMHUPOBAHHbLIE YNPYro-KeCcTkne
OMOpHbIE 3NEMEHTbI, NO3BONSOLLIME NEePexoauTb OT YNPYro ycTaHoBKM dyHOameHTa, obecnedvBatroLLen
ero BMbpomn3onsaumto, K KeCTKON.

an npoeKkTnposaHun BM6pOM30]‘IMp0BaHHbIX d)yH.D.aMeHTOB CTaHKOB Ha pPe3nHOBbLIX KOBpUKax
OOMKHbI ObITb npeaycMoTpeHbl yCTpOﬁCTBa, OGGCI’IG‘-IMBaIOLIJ.Me BO3MOXHOCTb CM€EHbl 3TUX KOBPUKOB.

7.11.6 Ona 0QWMHOYHBIX (PyHAAMEHTOB CTAHKOB HOPMarnbHON M NOBLILLEHHONW TOYHOCTW C Maccon Ao
30 T BbICOTY (byHOAMeEHTa cnegyeT NpMHUMaTh B COOTBETCTBUM C AaHHbIMWU, NpuBeAeHHbIMM B Tabnuue 13,
a Oons ctaHkoB ¢ maccon 6onee 30 T - HasHayaTb U3 ycrnoBusa obecneveHus HeOBXOOAUMOWN XEeCTKOCTU
CTaHMWHbI 3a CYET byHOAAMEHTa, a TakkKe U3 KOHCTPYKTUBHBLIX COOBpaXeHui (B YacTHOCTU, B 3aBUCUMOCTU OT



rNyOGuHbI NPUSAMKOB).

7.11.7 BbicoTy 00Wwmnx ¢pyHOAaMEHTOB CTAHKOB HOPMaribHOM W MOBbILWEHHON TOYHOCTU cregyet
onpegensaTb MO pesynbTataMm pacyeTa pyHOaMeHTa Nno MPOYHOCTU U XKECTKOCTU C Y4ETOM MUHMManbHO
HeobxoanMon BbICOTbI (CM. Tabnvuy 13), obecneumnBaroLleri Tpebyemyto XEeCTKOCTb CTaHUHbI OTAEMbHbIX
CTaHKOB, a Takke U3 KOHCTPYKTMBHbIX COOOpaXeHW, 0COOEHHOCTEN AaHHOro Buaa CTaHKa W YCroBUI ero
obcnyxnsaHus.

7.11.8 dyHoamMeHTbl CTaHKOB cregyeT apMupoBaTb ceTkamu u3 ctepxHen anameTtpom 8-10 mMm C
KBagpaTHbIMU Ayenkamun pasmepoM 300 MM, yknagbiBaeMbiMu Ha pacctodHun 20-30 MM OT BepxHen u
HWXHEN rpaHen oyHOaMeHTa.

7.11.9 YCcTaHOBKY CTaHKOB AOMYyCKaeTCs MpOM3BOAUTbL Kak 6e3 KpenmneHus, Tak U C KpenneHnem
dyHOaMeHTHbIMK BonTamu. [Npu aToM KpenneHne cTaHkoB oyHAAMEHTHbIMU BonTamm 06s13aTenNbHO:

npu HeobxoaMMocT obecrneyeHnss COBMECTHOW paboTbl CTaHWHbI C (PyHOAMEHTOM (Hanpumep,
CTaHKOB BbICOKOW TOYHOCTW, YCTaHaBNMBAEMbIX Ha OAMHOYHblE (PyHOAAMEHTbI, UM CTAHKOB C HEXEeCTKUMU
CTaHMHaMK, B KOTOPbIX TpebyeMas XeCTKOCTb CTaHUHbI 0becneymBaeTcs 3a cyeT PyHaameHTa);

npv QMHaAMUYECKNX Harpyskax OT BO3BPaTHO-MOCTYNaTeNlbHO nepemMellarLmnxcs Macce (Hanpumep, B
NPOAONbHO-CTPOranbHbIX CTaHKax) MNU OT BpalLaloLUXCS HeypaBHOBELLEHHbIX Macc, KOTOopble MOryT
Bbi3BaTb MnepemelleHnss oyHoameHTa npyu paboTe Ha CKOPOCTHLIX pexmmax (Hanpumep, B TOKapHbIX M
dpesepHbIX CTaHKax).

Tabnuua 13

Mpynna CraHku BbicoTa doyHaameHTa % , M, nog

CTaHKoB MeTannopexyLume CTaHKk1 HOPMarbHON
MOBbILLEHHOM TOYHOCTU ¢ Maccon o 30 T

1 TokapHble 0.3 ﬁ

"OpU30OHTanNbHO-NPOTHKHbIE

MpogonbHO-bpesepHbie

MpogonbHO-cTporanbHble

2 LnudoBanbHble 04£
3 3ybopesHble 06 -.|'{E
KapycenbHble,  BepTuKanbHble  noryaBTomMatbl  W”
aBTomaThl

KapycenbHo-tpesepHble
KoHconbHo- 1 6eckoHconbHO-hpe3epHble

"opn30oHTanbHO-paCTOYHbIE

4 BepTukanbHo- 1 pagnansHoO-CBEPNumbHbIe 0,6-1m

5 MonepeyHo-cTporanbHble U AoNGEXHbIE 0,8-1,4m

O6osHaveHue: [ - anuHa dyHaameHTa, M.

MpumeyaHusa




1 Ons rpynn 4 n 5 6onblune 3HavyeHusi crneayeT NPUHUMAaTL Ans CTaHKOB 6OMbLUMX pa3mMepoB.

2 [Ins arperaTtHbIX CTaHKOB MOBBILIEHHOW TOYHOCTW, MHOTOOMEPALMOHHBIX CTAHKOB W CTaHKOB C
nporpaMMHbIM  ynpaBrieHneM (OTAEMbHbIX WNW B aBTOMATMYECKMX NMHUAX) BbICOTY byHOamMeHTOB cregyet
yBenuymneatb Ha 20%.

7.11.10 Mpu ycTaHOBKE CTAHKOB HAa YTOLEHHbIX BETOHHBIX MW Kene3o00eTOHHbIX NeHTax nona wnu
Ha oTAenbHbIX yHOAAMeHTax NeHTbl U dyHAaMeHTbl cnedyeT paccyuTbiBaTb Ha MPOYHOCTb Ha AeNcTBue
pacyeTHbIX CTaTUYEeCKUX Harpy3ok B COOTBETCTBMM C YykasaHuamu 5.2.20 n 5221 n B cnyyae
HeobXoaMMOCTH - Ha KeCTKOCTb (cM. 7.11.6).

7.11.11 Pac4yeT ocHoBaHuMn byHOAMEHTOB MO AedopMaumsm crnegyeT NpPousBOAUTbL B Chy4vasix
OorpaHuYyeHus yrrnoB mnoeopoTa yHAamMeHTa, Npu 3TOM [onyckaeTca npeHebperaTb ynpyrocTbio
dyHoameHTa. PacyeT yrnos noeopoTa dyHAameHTa crneayeT BbINOMHATL Ha OeNcTBue pacyeTHbIX (C

k03D PULIMEHTOM HAA@KHOCTM MO Harpyske ¥y = 1) CTAaTUYECKMX, IKCLEHTPUYHO MPUMOXEHHBIX Harpy3oK.

7.11.12 Pacyet konebGaHWn HEeBMOPOM3ONMMPOBaHHbLIX (OYHAAMEHTOB CTaHKOB, KaK NpaBurio, He
BbINOMHAETCS.

7.11.13 PacctossHne oT YyHOAMEHTOB BbICOKOTOYHbIX CTaHKOB A0 (pyHOAMEHTOB CTaHKOB,
paboTaloLmx CO 3HAYUTENBbHBIMU AUHAMUYECKMMM Harpy3kamu (aonbexHble, cTporanbHble U T.M.), LOMKHO
ObITb HE MeHee 15 M.

[onyCcTMMOCTb YCTAHOBKM  BbICOKOTOYHbIX CTaHKOB B 30HE [OEWCTBUS  pasfunyHoro  poga
NMPOMBILLTEHHBIX M TPAHCMOPTHLIX MCTOYHUKOB BMOpaUMiA crieqyeT NpoBepsiTb pacv4eToM B COOTBETCTBUM C
nogpasgenom 6.5.

7.12 dyHaamMeHTbI BpallaloLWmUXca nevyeun
7.12.1 TpeboBaHNs1 HaCTOALLEro pasfena pacrnpocTPaHsalTCA Ha MpoeKkTupoBaHue (yHOaMEHTOB
BpaLlaroLLmnxcst 0OXMroBblx neyen ¢ Ymcnom onop 6onee AByx.

7.12.2 B cocTaB MCXOAHbIX [OaHHbIX AN MNPOEKTUPOBAHUA, KpOMe MaTepuarnos, YKasaHHbIX B
nogpasaene 5.1, AOMKHbI BXOOUTL:

YepTexu Kopryca nevn ¢ ykasaHuMeM TOMLWUH CTanbHOM 060MoYkM, pa3mepoB GaHaaxen U TOMLWMHbI
hyTEPOBKMY;

OaHHble O Yucne 3y6beB BEHLIOBOW LeCTepHn; 3HavyeHna Harpysok Ha d)yH.El.aMeHTbl OT OMNOPHbIX pam
M POJTMKOB, a TakXe Ha onopy npnBoaHOro OﬁOpyﬂOBaHMﬂ OT MeXaHU3MOB npmneoaa;

4YacToTa BpalleHna Kopnyca ne4vn B 3KCnjiyatalMOHHOM peXnume;
3Ha4YeHne MakCcnmMarsribHOro ycunua B rmgpoynope and neyvemn, cHabXXeHHbIX rmgpoynopamu.

7.12.3 dyHaaMeHT BpallaloLLeinca neyn AomkeH NpoeKkTUpoBaThbCs, Kak NpaBumno, B Buae OTAernbHbIX
KenesoBbeTOHHbIX OMop paMHOW UMW  CTEHYaTON KOHCTPYKLMW, BbIMOMHAEMbIX MOHOMUTHBIMUA UMK
COOPHO-MOHOMUTHBIMU U OTAENbHLIMU OT (DYHAAMEHTOB W OPYrMX KOHCTPYKUWUA 3gaHus. [pu aTom
npuesogHoe oGopyaooBaHMe U GnKaiillyio POonuKoornopy HeoGXxoauMo pasmellatb Ha OfHOW onope
CTeHYaTol KOHCTPYKLMM CO CTEHaMM B ABYX B3aUMHO NeprneHaMKYNAPHbIX HarnpaBneHusx.

7.12.4 PacyeTHOM CXeMOW YyCTaHOBKM (Meyn u pyHOameHTa) aBnsieTcs HepaspesHas Ganka (kopnyc
neyun), LApPHUPHO ONuMpaloLLasicss Ha ynpyrne onopbl. YNpyrocTb OMNOp Y4YMTbIBAeTCA B BEPTUKANIbHOM WU
ropM3oHTanbHOM HanpaBreHusX.

BepTukanbHble U rOpU3oHTanbHble Harpy3kM Ha Onopbl, HanpaBreHHble NeprneHAVKYNAPHO U BOOMb
ocU neyu, criegyeT onpeaensTs C y4eTOM COBMECTHON paboThl Kopnyca nevn 1 doyHaameHTa.

7.12.5 Mpy NpoeKkTUpoBaHUM Onop KOIMPULIMEHTBI UX KECTKOCTU B FOPU3OHTANIbHOM HanpaereHuw,



nepneHauKynspHOM Ocu Mneyu, crneayet NpUHUMaTbh He MeHee KoaMULIMEHTOB XECTKOCTU Kopryca neuyu,
npuyemM AN KpalHUMX OMop He MeHee KO3MULMEHTOB XXECTKOCTU Kopryca neynM B MecTe pacronoXeHus
COCeAHVX C HUM Orop.

Mpumevanune - Mon KO3MMULMEHTOM KECTKOCTM Kopryca nedvn criedyeT MOHUMaTh  peakLuio
Hepa3pe3Hoi Ganku B MecTe pacrofioXXeHVsi paccmaTpyBaeMoii Onopbl Npu ee ropusoHTanbHOM e4UHUYHOM
CMeLLIeHUM nonepek ocu Meyu.

7.12.6 HopMaTuBHbIE rOPU3OHTarnbHbIE HArpy3kn Ha onopebl Fn,f , kKH, gencreyloLne BOOMb OCK Neyn,
criegyet onpefensTe No opmyne

_ Fn,ka

By , (128)
Cos O

roe Fn,],l— HopmaTMBHas BepTUKanbHas Harpyska, kH, onpegensiemasl No COOTBETCTBYIOLLEMY COYETaHUI0
(7.12.9);

k_;‘— KO3 DULMEHT TpeHus noabaHaaxHo o6eyvaiku No onopHbLIM PorMKam, NPUHUMAaEMbIA PaBHbIM
0,2;

¥ - Yron Mexay BepTuKanblo 1 NPsIMOI, COEAUHSAIIOLLEN OCb KOPMYCa C OCb0 OMOPHOTO POSUKa.

7.12.7 Topu3oHTanbHble HarpyskM Ha Onopbl, AeWCTBylOWME BOOMb OCU neyn, npu obocHOBaHUU
pacyeToM [JornyckaeTcs nepegaBaTb Ha ONopy MpuBOAHOrO 0oB6OpyAoOBaHMSA CTanbHbIMK - pacrnopkamu,
CBA3bIBaOLLMMN OMNOpbl Ha YpoBHE UX Bepxa. [Npu pacyeTe pacrnopok, KpoMme YCunui, ykasaHHbIX B 7.12.6,
crnegyeT yunTblBaTb YCUMNWS, BO3HUKAOLLME B HUX OT TemnepaTypHbIX BO3AENCTBUN.

7.12.8 HopmaTuBHbIE LUMKNUYECKME Harpyskn (BepTukanbHas Fn,],l, N ropusoHTanbHada Fn,h ,

AencTeylolas nepneHankynsapHO OCKM Medn) Ha Oofnopbl OT Beca Meuvu, TenrnooBMEHHbIX YCTPOWCTB,
dyTeEPOBKM N 0OXMraeMoro Matepuana, MOHTaXHbIX U TemnepaTypHbiX gedopmauunin kopnyca neyn, kH,
BO3HMKalOLME MNpU BpalleHUM MNeyYn C IKCUEHTPUCUTETOM, cregyeT onpefenatb B COOTBETCTBMU C
pacyeTHON CXeMoW, yka3aHHoW B 7.12.4. lNMpu 3aToM HeobXO4MMO NPUHWMAaTb MakCMMarbHOe 3HayeHue
peakuuu, norny4yaemoe Ha ornope nNpu 3KCLLEHTpUCUTETE OCK Kopnyca neyn, pasHom 20 MM, 3agaBaemMoMm
nooyepegHO Ha KaxaoW Onope B BepTUMKarbHOM W rOPU3OHTaNbHOM HanpasneHusx. MakcumanbHble
pacyeTHble HarpyskM MeuM C 4YucrnoMm onop He 6ornee JeTbipex [JonyckaeTca onpegenaTs npu
3KCLIEHTpUCUTETE OCK Kopnyca neyun, pasHoMm 10 Mm.

Mpumedanme - Harpyakn &1 &, 5 ANA Tpex- 1 YeTbIPEXOMOPHBLIX NeYel 1oMyckaeTcs onpeaensiTh
Mpy SKCLEHTPUCHUTETE OCU Koprnyca neyn, paBHoMm 10 MM.

7.12.9 PacyeT onop no Npo4HOCTM NPOM3BOAMTCS Ha Crieaylolme codeTaHna Harpysok: 1) &, & 2)
B, Mo, Py, tne F,, F;, Fy- pacueTHble Harpyaku Ha paccmaTtpuBaeMyto onopy, kH, onpeaensemble
B COOTBETCTBUM C yKasaHuammn 7.12.6, 7.12.8 n 5.2.21; Fp,.; - pacyeTHas BepTuKanbHas Harpyska Ha oropy,

KH, onpegendemMmaa B COOTBETCTBUU C YKa3aHUAMU 7.12.4 6e3 ydyeTa JKCUEeHTpUcuteTa neudu; Ff,.g -
pacyeTHada ropum3oHTaribHaaA Harpys3ka Ha onopy, KH, ﬂeﬁCTBylomaﬂ BOOMNMb OCKU Nnedun, onpenendemas B

COOTBETCTBMM C YyKazaHuaMM 5.2.21 npu 3amMeHe Harpysku Fn,],l, B chopmyne (128) Ha Harpysky
Fn,v,c (onpegeneHHyto 6e3 yyeTa aKcLeHTpUcUTeTa neyn).
MpumevaHus

1 Ons onop, obopyaoBaHHbLIX rMApOynopaMu, B KavyecTBE PacYETHOro 3Ha4YeHUs FOPU3OHTaNbHON
Harpy3Kku1, HanpaBNeHHoIt BAOMbL ocu neun, 5, kH, cneayeT npuHMMaTh HanbonbLuee U3 ABYX ee 3HaueHNi,
onpeaeneHHblx no popmyrne (128) 1 no ycunuio B rugpoynope.

2 PacyeT oOnMop Ha BTOpOE COYETaHWe Harpy3ok cregyeT Mpou3BOAUTL C Yy4EeTOM MOMEHTa,



p.el;ICTByIOLIJ.eFO B FOpM3OHTaJ'IbHOI;1 MITOCKOCTU OT Harpy3ku Ff ) I'IpMJ'IO)KeHHOI;I TOJTbKO K OQHOMY M3 POJINKOB
onopbl nNeYn.

7.12.10 Pac4yeT >xene300eTOHHbIX 3N1EMEHTOB OMNOP Ha BbIHOCMMBOCTb CneayeT Mnpou3BOAUTb Ha
Harpysku, onpegensiemble B COOTBETCTBMM C YKa3aHusaMK 7.12.9, npuHumas kodULNEHT HALEXHOCTU No

Harpyske ¥s = 0,8.

7.12.11 MNnowaab NogoLWwBbl OnNopbl crieqyeT onpenenaTtb U3 yCnosust 4ONYCTUMOCTU ee OTpbiBa OT
OCHOBaHuA He Bornee YeTBEPTU LUMPUHBI MOAOLLBSI.

7.12.12 dyHaameHTbl nod neyvu criegyeT NpoekTMpoBaTb TakMM 06pasoM, YTOOLI 3HAYeHWs MepBOn
4YacTOTbl COBCTBEHHbIX BepTUKarbHbIX M FOPU3OHTaNbHbLIX KorebaHun yCTaHOBKW, onpeaensiemble Ans
pacyeTHON cxembl 7.12.4, oTnuM4anucb He MeHee 4YeM Ha 25% 3HadeHus 4acToTbl 3auenneHust 3ybbes

npuesoga i, ¢!, BbluncneHHol no dopmyne

w = 0,105Ma, | (129)

roe A7 - uncno 3ybbeB BEHLOBOW LLUECTEPHY;

#, - YacToTa BpaLleHus nevum, ob/mMmuH.

MpunoxeHue A
(obsizaTenbHoe)

TepMMHbI nonpegeneHus
B HacTosilem cBoge npasun  npuMmeHeHbol cnegywuimne TepMUHbl C  COOTBETCTBYHOLLMMU
onpepeneHnamu:

A.1 amnnutypna koneb6aHun (displacement amplitude): BenuuuHa, paBHas MakcMMarbHOMY
abCconTHOMY 3Ha4YeHWo nepemelleHnss npu kKonebaHusax; Ans CnyyYalHblX KonebaHun amnnuTyaomn
konebaHuin Ha3bIBaeTCa cpeAHeKkBaapaTnYeckoe 3HayeHne nepemMmeLleHmns.

A.2 ckopocTu NpoaosibHbLIX U nonepeyvHbix ynpyrux BonH (longitudinal and transversal elastic
wave velocities): [NapameTpbl rpyHTa kak ynpyroi cpefbl, paBHble KBagpaTHbIM KOPHAM OTHOLUEHUI
yrpyrux Mogynem (KOMNpecCMOHHOIo 1 COBUIOBOIrO COOTBETCTBEHHO) K MAOTHOCTW.

A.3 cpeaHee cTaTM4yeckoe AaBneHue nop nopowson dyHAaameHTa (average static bearing
pressure): CpegHee paeneHve nog nogowson dyHOaMeHTa OT pacyeTHbIX CTaTUYECKMX Harpy3ok C

KO3 HULMEHTOM HAAEKHOCTU MO Harpyske Yf , paBHOM 1.

A.4 pacyeTHOe conpoTUBINEeHUe rpyHTa ocHoBaHus [ (allowable bearing pressure): 3HaveHne,

onpegensiemoe B COOTBETCTBUM C TpebosaHuamu CIM 22.13330 ¢ yyeTom pasmepoB u 3arnybneHvs
dyHOameHTa.

A.5 TaBnu4HOe 3Ha4YeHMe pacyeTHOro conpoTuBnenuns X (tabulated value of allowable bearing

pressure): 3HauyeHue, cogepxaweecsa B Tabnuuax CIT 22.13330 n He 3aBucsllee OT pasmepoB U
3arnybneHusa oyHaameHTa.

MpunoxeHue b
(pekomeHgyemoe)

PacueT kone6aHMn HeCUMMETPUYHbIX MAaCCUBHbIX U CTeHYaTbIX (pyHAAMEHTOB NpPU NPOU3BONILHOWM
3aBMCUMOCTMU Harpy3ku oT BpeMeHU
b.1 ®dyHopameHT cunTaeTcs abCconioTHO TBEPAbIM Tenom, umetowmm 6 cTeneHen ceoboabl: 3

nocTynaTenbHbIX nepemelleHnst x', Y , z' Hayana koopavHaT ¢7' M 3 yrma nosopoTta % , @ ,
W' OTHoCUTenbHO oceil x', ', z'COOTBETCTBEHHO (pucyHok B.1).



2]

) -
0 - &

PucyHok B.1 - CteneHn ceoboabl dhyHOameHTa
b.2 KonebaHus dpyHaameHTa onucbiBaloTCH CUCTEMON LLecTu anddepeHumanbHbIX YpaBHEHUI:

My B+ M3+ Mss™ Mg+ Mis @'+ Mg '+ By £+ By 3 B2+ Bigi'+
+ Bisi'+ Bighp '+ Ky 2+ Kyg '+ Kz + Kyax +Eps'+ Kigw'= fi (0 (121 < 6), B1)

roe My, By n Ky - 3NEeMeHTbl MaTpuy unHepuuu, IEl.eMI'I('.t)l/‘IpOBaHl/‘Ifl N XXEeCTKOCTU COOTBETCTBEHHO, a

Jil£) - obobleHHble cunbl, OeicTByloWwMe Ha dyHOAMEHT (4MHAMUYecKWe MocTynaTenbHble |
BpallaTenbHble BO3AENCTBUS, HOPMATUBHbIE 3HAYEHNS).

5.3 Havyano «koopguHat ' nomewiaeTcd B LUEHTP TSHXKECTW MoJowBbl  (yHOAMEHTa; OCb
=z' HanpaBenseTca BepTUKanbHO BBEPX; FOPU3OHTarNbHbIE OCK fexaT B NIIOCKOCTM NOAOLBbLI hyHAAMeHTa v

ABNAKOTCA €€ rmaBHbIMU OCAMMW. an/l 9TOM MaTpuLbl p.eMI'ICbI/IpOBaHI/Iﬂ N XKECTKOCTU AnaroHarnbHbl: By =0u

Kg=onpni=j (14i<6;11,7%6).
b.4 HeHyneBble gMaroHanbHble 9NEMEHTbI MaTpULbl XXECTKOCTM cneayeT onpenensaTs No hopmynam:

Kll =K22 =Kx; KEE =Kz:; K44 =f-;"; KSS =Eq:|'; Kﬁrﬁ =K1.|..h (b.2)

rne £,, £,n Kw BbluMcnstoTea no popmynam (11), (9) n (12), a Eq;.- " 3?1- - U3 COOTHOLLEHUN

Ky =Cqly —mghy, Ky =Culy —mghy, (B.3)

roe ir_x' n f}" MOMEHTbI MHepLUMn noaowBbl OTHOCUTESTIbHO ocen x'n ,}’I COOTBETCTBEHHO.

B5.5 OnemeHTbl MaTpuLbl MHEPUMM NPEACTaBnsAlT coboM Maccy BCewl yCTaHOBKM (dpyHOaMeHTa C
3acbINKoO rpyHTa Ha ero obpesax WM BbICTyMax WU MalWHbl), ee CTaTU4yeckne MOMEHTbl U €€ MOMEHThI

WHepLMK, KOTopble criedyeT onpeaensTb B cucTeMe koopauHat CM'x'y'z',

b.6 HeHyJ'IeBbIe avaroHanbHble 3NeMeHTbl MaTpulbl p,emn(bmposaHMﬂ cnepyeT onpenenAatb no

hopmynam:
By = 2D KMy (147 €6), (5.4)

rne Ly =Dy =E, Dy=E, Dy=Ds=EFE, Ds =E, snauenus oTHocUTenbHOrO AemncupoBaHns



-Ex, ., Ean £ onpenensalTca B COOTBETCTBUM C YkasaHuamu 6.1.5-6.1.6.
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b.7 Ona cuctembl ypaBHeHun (6.1) npu Npon3BOSIbHON 3aBUCUMOCTU Harpy3kuM OT BpeMeHu cnegyet
NPUMEHATb YUCMNEHHble MeTodbl pelleHns auddepeHumnanbHblXx ypaBHeHUn. B yacTHbIX cnydasx
nepuoanyeckon, UMMYMbCHOW UMW CryYanHOW HarpyskuM, a Takke MpuU Hanvyum MroCKOCTU CUMMETPUU
BO3MOXHO MPUMEHEHNE aHaNUTUYECKUX METOO0B.

MpunoxeHve B

(pekomeHayemoe)

PacuyeTt coyHaaMeHTOB MaLLMH C BpaljaloWwmMMmncs 4actamm no aedopmauymam
B.1 PacyeT <yHOamMeHTOB MalMH C BpaljalnWwuMucs 4Yactamu no  gedopmauuam  criegyet

NPOM3BOANTL Ha MOCTOSIHHbIE Harpy3kn C KO3(hULMEHTOM HaaexHoOCTU no Harpyske ¥y = 1,0. Harpysku
MOryT onpefenstbcs 6e3 yueTa ux nepepacnpegerneHns BEpXHUM CTpoeHueM pyHaameHTa.

B.2 Npu orpaHnyeHun gedopmanuii HKHEN NNUTbI yHAAMEHTA K Hel NpeabsiBnsieTcst TpeboBaHmne
TPELUMHOCTONKOCTU: 0Opa3oBaHue TPELUH B HWKHEN NNAWMTE MpW AENCTBUM MOCTOSHHBIX M MOHTaXHbIX
Harpy3ok He JoryckaeTcs.

B.3 ns dyHOoameHTOB MaluvH, AdedopMaumm KOTOPbIX OrpaHuYMBaloTCs, He [JonyckaeTtcs
NCNosib30BaThb B KAYECTBE ECTECTBEHHbLIX OCHOBaHUI CneayoLwme rpyHTbI:

MECKW pbIXMble;

MerKue 1 NbinieBaTble Necku, NogBePXEeHHbIE B BOAOHACHILLLEHHOM COCTOSIHUM Cydhdo3uu;
TMUHUCTbIE TPYHTbI TEKYYME;

HacblINHbIE U HaMbIBHbIE FPYHTLI ¢ MogynemM agedopmauun meHee 10 MMMa;

nnbl, TOpdbl U 3aTOPGOBAHHbLIE FPYHTbI.

B.4 Ina dyHoameHTOB TypboarperatoB, B Tex Cry4dasiX, KOrga WMEKTCA TEXHOMornyeckune
OrpaHNYeHus, BENMYUHY ONUTENbHON AedopMaumi HWKHEN NAnTbl PyHOaMeHTa Ha rPyHTOBOM OCHOBaHMU

(M3MeHeHWe npornba 3a YeTbIPeXNeTHUN IKCMNyaTaUMOHHbIN nepuoa) £ AonyckaeTcst oueHMBaTb Kak
[OMI0 & OT PACUETHOIA BENIMYMHBI MONTHOTO Yrpyroro npornéa ./ :

A = k). (B.1)

BenuunHa koadduumneHTa k npuHuMmaeTtca no tabnuue B.1.

Tabnuua B.1
Bua rpyHTa [Jonsa nonHon gecopmaun,
npuxogdaLiencs Ha
YeTbIpexneTHU nepmog K
ManeyHnkoBbIN (LLEOEHUCTLIN), rPaBUNHBIN (OPECBSAHDBIN) rPYHTLI. [eckn 0

rpaBenucTble, KpyrHble U CpeaHel KpynHOCTU, NIOTHbIE HE3AaBUCUMO OT
KoadhpmumeHTa BogOHACKILLEHUS

Meckn rpaBenucTble, KPYMHbIE U CpeaHen KPpYNHOCTW, cpeaHen NnoTHoCTW. Meckn 0,1
MerkKue NIoTHbIE, HE3aBNCMMO OT KO3pmumeHTa BOAOHACKILLEHWSA

Meckn menkune cpegHen NANOTHOCTU, HE3aBUCMMO OT KO3 ULMEHTa 0,2
BooHacbiweHus. [Necku nbineBaTble NNOTHLIE U CPeaHen MNOTHOCTY,
MaroBnaxHble

Meckn nbineBaTble NNOTHbIE U CpeaHel NNOTHOCTU, BNaXHble Y BOAOHACLILLEHHbIE 0,3




HenpocagouyHble 1 HeHabyxatowme: cynecu TBepable, CYrfuHKN U MHbl TBEpAble 0,4
1 nonyTeepable

HenpocagoyHble 1 HeHabyxatoLme: cynecu TyronnacTuyHble U MATKONnacTuIHbIE, 0,5
CYFMVHKM W TNWHBI TYTONNacTUYHbIE, MATKOMACTUYHbIE Y TEKYYENNacTUyHbIe

3HayeHus koadpuLMEHTa ¥ XapakTepuayloT A0 NonHon gedopmauunm yHaaMmeHTa U OCHOBaHUs,
KoTOopasi NPOABMNAETCA 3a MNepBbll YeTbiPexneTHUIA nepuog aKCnnyatauuM maluvHbl C MOMEHTa ee nycka
nocrie MoHTaxka W [0 MEepBOro KanuTanbHOro peMoHTa. [ns Kaxkgoro rnocrenyrollero nepuoda BenvyuHa
COOTBETCTBYOLLEN AedopMaLmnn YMeHbLLIAeTCs.

PacueTHylo BENMYMHY MOMHOrO npornba dyHaameHTa ./ pekomeHayeTcs onpedensiTb M3 pacyeTa
COBMECTHOW AlecpopMaLMi OCHOBaHMSA 1M PyHOaMeHTa.

B.5 )J,onyCKaech BBOOAUTb B pacCyeT TOJIbKO HWXHIOK MNJNTY U YYUTbIBaTb BIIUAHUE XXECTKOCTU
BEpXHEero CTpoeHna pamMmHoro cbpr.ameHTa nyTeM ymeHblLUueHnA pacquHoﬁ BeINM4YnHbI NOJTHOIo I'IpOFM63 Ha
15%.

Onsi NpoTsbkeHHbIX PYHOAMEHTOB JOMYyCKaeTCs paccyvTbiBaTb M3rMG HWXKHEN nnuTbl Mo GanodHown
cxemMe B NpOAOoSIbHOM HampasneHuK, CoBnafjarolleM C HamnpaBfeHWeM OCYM MallUuWHbI, MpUHUMasi NNuUTy
abCorTHO XeCTKOW B MONEpeyYHOM HarnpaBrneHuun.

B.6 MNpu pacyete gedopMaunii XeCTKOCTb HWDKHEN NNuUTbl ONpenensiioT ucxogs us ee paboTbl Ha
13rnb Kak CrroLHOro OAHOPOAHOro Tena no opmyne

By = Yor Bplreq (B.2)

roe “fqr - KO3(MOUUMEHT, YUMTHIBAIOLWMNIA BNUAHNE KPaTKOBPEMEHHOW W LNUTENbHOM NOn3yyectn BGeToHa,
npuHUMaeMbln pasHbiM 0,6;

H} - HavanbHbIt Moaynb YNPYrocTy 6eToHa NPY CXaTAN U PaCTSHKEHNN;

IJ‘EL‘!" MOMEHT UHepunn npnBeaeHHOro cevyeHnsa ninTbl OTHOCUTESTIbHO €ro LeHTpa TAXEeCTU.

B.7 B cniyyasix orpaHuyeHus gedopmaumin doyHAameHTa U Mpu Hanvyum B OCHOBAHWUM TFIMHUCTbLIX
rPYHTOB C nokasaTernem Tekydectn {1 0,5, a Takke NECKOB MESKMX W MbINeBaTbIX BOAOHACHILLEHHbIX NPY
pacuyeTe gedopMaLnin HUWKHEN NNUTbl (PyHAaMeHTa B BENMYMHY pacyeTHOro Moayns gedopmauummn rpyHToB
OCHOBaHUS BBOAMUTCA KO3I(MUUMEHT yCNoBuiA paboTbl FPYHTOB OCHOBaHWUA “Fu: = 0,7, yuynTbiBalOLWUA
BO3MOXHOCTb BO3HUKHOBEHUS ONUTENbHbIX AedopMaumin Npyu 4eNCTBUM JUHAMUYECKUX Harpy3oK.

MpunoxeHue I
(cnpaBo4Hoe)
Cnucok o603HayYeHn

KoadpuumeHTbl HAAEXKHOCTU U AUHAMUYHOCTHU

- N0 Harpyske;

rs

- yCJ'IOBI/IIZ pa6OTbI, y4yuTbiBaloWne Xxapaktep AMHaMnU4eCKnx Harpy3ok 1 oTBeTCTBEHHOCTb MallUWH;

Yel

- YCroBui paboTbl FPYHTOB OCHOBAHMS;

Yel



- ycrnoBui paboTbl CBanHbIX (hyHOAMEHTOB;

Tﬂp

- yCroBui paboTbl MHOrONeTHeMEP3rbIX FPYHTOB;

Yes
T - ANHAMUYHOCTY,

4 - nponopumMoHanbHOCTU (Mpy onpeaeneHnn AMHAaMUYECKUX Harpy3ok).

MapameTpbl kone6aHumn

¢ - amnnuTyaa konebaHuin dyHaaMeHTa;

a, npeaensHo gonyctuMas amnnuTyaa konebaHui;

4. - amnauTyaa konebaHui rpyHTa;
5

- CoCTaBnsiloLWmMe aMnNnuTyabl konebaHnin, COOTBETCTBEHHO BepTUKarbHas, ropu3oHTarnbHasl,
¥» 7% gpalaTenbHbie OTHOCUTENLHO FOPM3OHTAMNLHON U BEPTUKAMNLHOM Ocel;

ot

i) i)

a2
W
QU - YrroBasi YacToTa BblHYXAEHHbIX KonebaHuii;

" YacToTa BpalleHusi, 06/MUH;

V' - CKOPOCTb NajarLmnx YacTen;

£ - KO3(hPULIMEHT BOCCTAHOBMNEHUSA CKOPOCTU yaapa;

g . yCcKopeHue cBoboaHoro nagexus, £ = 9,81 mic 2.

XapakTepucTUKnN cucTeMbl (pyHAAMEHT-TPYHT

o (- KO3((NULUMEHTbI YNPYroro PaBHOMEPHOrO M HEPaBHOMEPHOTO CkKatus W
C @ Cx, Dy
&1 ’ ’ cOBWra COOTBETCTBEHHO;

¥y K F.oE - KOShPULMEHTbI KECTKOCTU ANt €CTECTBEHHbIX OCHOBAHUN COOTBETCTBEHHO
N ® o W npu ynpyrom paBHOMepHOM N HEPABHOMEPHOM CXaTun 1 COBUTE;

I i I i I 3 i i npvBeaeHHbIe KO3MPMUUMEHTbI XKECTKOCTM ONA CBaviHbIX PyHAaMEHTOB
Ered ., TT@red . TUxred, TTWIRd 060TBeTCTBEHHO NPV yNpYrom paBHOMEPHOM W HEPaBHOMEPHOM CxKaTun U

caBure;

3 AL A . - YIMOBble 4acTOTbl COOTBETCTBEHHO MPU BEPTUKANbHbIX, rOPU3OHTaNbHbIX,

0 "Urs T8 "W gpalijaTenbHbIX  OTHOCUTENBHO FOPU3OHTANbHOW U BEPTUKanbHON ocel
dyHOaMEHTa;

Mg rnaBHble COOCTBEHHbIE YAaCcTOThl KonebaHun hyHaaMeHTa;

! - Macca ycTaHoBkM (dyHOaMeHTa C MalUMHOM W TpyHTa Ha obpesax U
BbICTynax yHaameHTa);

m,,; ~"PYBEAeHHas Macca cBalHOro pyHaaMeHTa;
re



- Macca pocTBepka C MaLLNHOW;
r

- Macca nagaroLmx yacrten;

- MOMEHT WHEepLUM MacChbl YCTAHOBKM COOTBETCTBEHHO HA €CTECTBEHHOM
OCHOBaHUM W Ha CBalMHOM OTHOCUTEMbHO OCWM, MPOXOASLIEN Yepe3 LEeHTP
TSKECTU YCTAHOBKU NEepPreHANKYIISPHO MIIOCKOCTU KonebaHuii;

- MOMEHT WHEepLUM MacChbl YCTAHOBKM COOTBETCTBEHHO HA €CTECTBEHHOM
OCHOBaHUM W Ha CBalMHOM OTHOCUTEMbHO OCWM, MPOXOASLIEN Yepe3 LEeHTP
TSHKECTU NOAOLLBLI (PyHAAMEHTA NEPNEHANKYISIPHO NOCKOCTM koneGaHui;

- MOMEHT WuHepuun MaccCbl YCTAHOBKM OTHOCUTESIbHO BepTI/IKaJ'IbHOIZ ocH,

W npoxogsiLLen Yepes LIEHTP TSHXKECTU YCTAHOBKY;

B E_ E, E, T OTHOOATENbHOE AemMnmpoBaHne COOTBETCTBEHHO MpU BepTUKasbHbIX,
£ %X TW W ropusoHTanbHbIX W BpalwlaTenbHbix  konebaHusx

rOpu3OHTanbLHOM N BEPTUKANbHOW OCEN.

XapaKTepMcm Kn matepunanoB

& - pacyeTHoe COMpoTUBMEHUE TPyHTa OCHOBAHWS;

RD - TabnnyHoe 3HaveHne pac4eTHOro conpoTmnBIIEHNA rpyHTa OCHOBAHWA,

& - moaynb Aecopmanmm rpyHTa;

o . - YAenbHoOe ynpyroe conpoTuBrieHne Ha GOKOBOW NOBEPXHOCTY CBaWj;
EEJ - MOAYIb YNpPYrocTn Mmatepmana yHOaMeHTa;

MOAYIb YNPYrocTu, COOTBETCTBEHHO, AEPEBAHHOM 1 PE3NHOBOM MPOKIaaKM.

Ly

H

Harpy3ku

P - cpegHee cTaTuyeckoe AaBrneHve nog nooLBon oyHaaMeHTa;

F - HOPMAaTMBHOE 3HAYEHNE ANHAMMWYECKOW Harpys3Kku;
Fy - pacyeTHOE 3HaYeHne AMHAMUYECKOW Harpy3Kku;

A - pacyeTHOe 3Ha4YeHne BO3MyLLAOLLEro MOMEHTa;

M - HOpMaTuBHOE 3Ha4YeHNne MOMEHTa KOPOTKOro 3aMblKaHUA;
H,a8C

El

(. - BEC BpaLLaloLLmxcs yacTten;
1

{F - BEC YCTaHOBKY;

OTHOCUTENTbHO

..JT ..JT ..JT - MMNynbC COOTBETCTBEHHO BepTI/IKaJ'IbHOIZ cunbl 1 MOMEHTa OTHOCUTESTIbHO FOpVI3OHTaﬂbHOI7I n

2 "% "W geptukanbHoil ocei;



Eg - 3Heprvs yaapa;

5 - cnekTpanbHasi NnoTHoOCTb CIny4ariHON HarpysKku.
g

FeomeTquecxue XapPaKTepUCTUKun

A - nnowaae nogoLwBbl pyHAAMEHTA;

] J. - MOMEHTbI MHEPLWM NOAOLLIBbI dyHOAMEHTa, COOTBETCTBEHHO OTHOCUTENIbHO FOPU3OHTaNbHOMN
@ TW o oep, neprneHauKynspHoOn NIockocTU konebGaHui, U BepTUKanbHOW OCK, MPOXOASLMX 4vepes
LEHTP TSHKeCTu NnogoLuBbl hyHOAMEHTA;

7 - AnuHa pyHaameHTa; rnybuHa norpyKeHns cBau B rpyHT;

jl:l - cBoboAHasA AnvHa ceau;

g4 - AvameTp UM MeHbLLIMIA pasMep CTOPOHbI NOMNEPeYHOro CeHeHNs ceaw,

il - NepuMeTp NonepevHoOro Ce4YeHns ceau;

4 - BbicOTa (pyHOaMeHTa,

;31 l., - paccTosiHusa oT obLiero LeHTpa TSXKECTU YCTaHOBKM COOTBETCTBEHHO [0 BEpXHeW rpaHu
’ dyHaameHTa 1 4o noaoLwBbl PyHOAMEHTa;

¥ - paccTosiHua mexay yHaaMmeHTaMu, Mexay cBasmu;

&£ - BKCLUEHTPUCUTET NPUNOXKEHNSA Harpy3Kun.
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