CHu1N 2.02.05-87 AKTyanun3mpoBaHHaa pegakuma PyHaameHTbl MaWKWH ¢ AMHAMUYECKMMU Harpyskamum
1

MWHUCTEPCTBO PETMOHANIbHOTO PA3BUTUSA
POCCUNCKOMN SEAEPALUN

CBOA NPABUN Cn 26.13330.2012

®YHOAMEHTbI MALLUH
C AMHAMUWYECKUMU HATPY3KAMU

AKTyanusnMpoBaHHaA pegaKkuua

CHuI 2.02.05-87

MockKsa 2012

Mpegucnosue

Lenn v npuHumnbl ctaHgaptmsaumm B Poccuiickonn ®eagepaunm yctaHosaeHol PegepanbHbim
3aKOHOM OT 27 pekabps 2002 r. No 184-®3 «O TexXHUYECKOM peryiMpoBaHuM», a npaBuna
pa3paboTku - noctaHoBAeHUeMm lNpaButenbcTea Poccuniickonn Pegepaunm ot 19 Hoabpa 2008 r. No
858 «O nopsake pa3paboTKu U yTBEPKAEHMA CBOAOB NPaBUAY.

CBepeHuA o cBOAE NpaBun

1 UCMOAHUTEND - HayyHo-nccnegoBaTenbCcKmi, NPOEKTHO-M3bICKaTENbCKUMN 7]
KOHCTPYKTOPCKO-TEXHO/IOTUYECKUIA UHCTUTYT OCHOBAHUMA U MOA3EMHbIX COOPYKeHU nm. H.M.
lepcesaHoBa (HMMOCM) OAO «HULL «CTponTenbcTso»

2 BHECEH TexHn4yeckum komuteTom no ctaHgaptmsaunm TK 465 «Ctpoutenbctso»

3 MNOANOTOBJNIEH Kk ytBepxaeHuto [enapTameHTOM apXUTEKTYpbl, CTPOUTENbCTBA W
rpafocTpomUTENbHOM NONUTUKM

4 YTBEPXKAOEH npukazom MuHMCTEPCTBA permoHanbHoOro passutua Poccuinckoinn Peaepaunm
(MwuHpervnoHn Poccun) ot 27 pekabpsa 2011 r. Ne 609 u BBeaeH B aelicteue ¢ 1 aHBapa 2013 r.

5 3APETMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynpoBaHUIO WU
meTponorum (PocctaHaapT). NepecmoTp CM 26.13330.2010 «CHMM 2.02.05-87 PyHAAMEHTbI MALUWH
C AMHAMMWYECKUMM Harpy3Kamm»

UHpopmayus ob uameHeHUAX K HAacmoAwemy ceoldy npasusa nybrauxkyemca 8 exe2o0HO
u30a8aemMomM UHPOPMAUUOHHOM yKazamesne «HayuoHasnbHble CcMaHoapmsi», d MeKcm
UsmMeHeHUl U MOMNPAsoOK - 8 EeHeMeCAYHO Uu30a8aeMbiX UHGOPMAUUOHHbLIX yKaA3amenax
«HayuoHanbHble cmaHOapmel». B cayyae nepecmompa (3ameHbl) uau OmMMmMeHbl HACMOAUW,e20
ceoda npasusn coomsemcmeyowiee ysedomsaeHue 6ydem o0nybAUKOBAHO 8 eXeMeCAYHO
uzoasaemom UHOPMAYUOHHOM yKazamene «HayuoHanbHeble cmaHoapmeol».
Coomeemcmeyowaa UHpopmayusa, ysedoMsaeHUe U MmeKCmbl PasmMeuwaromca maxkxe 8

www.pkb-titan.ru W TMTAH



CHwM 2.02.05-87 AKTyanusnpoBaHHas pegakuna PyHAAMeHTbl MallWH C AMHAMUYECKMMM HArpy3Kamu
2

UHopMayuoHHOU cucmeme obuje2o nosb308aHUA - HO ouyuansHom calime paspabomyuxa
(MuxpeauoH Poccuu) 8 cemu UHmepHem

COAEPXAHME

1 O6macTs IpUMEHEHUS
2 HopMaTHUBHBIC CCBUIKH
3 TepMHUHBI K ONIPEJICTICHUS
4 OO01Me MOJOKEHUS
5 IlpoekTrupoBanne (HYHIAMEHTOB MAIIHH
5.1 McxoaHble JaHHBIE 11 IPOEKTHPOBAHUA D YHIAMEHTOB
5.2 O6mne TpeboBaHU K IPOEKTUPOBAHUIO (YHIAMEHTOB
5.3 Oco0EHHOCTH IPOSKTUPOBAHMUS CBAMHEIX (DYHIAMEHTOB
5.4 OcoOEHHOCTH IPOEKTUPOBAHKS (hYHIAMEHTOB MAIIMH Ha MHOTOJETHEMEP3IBIX
CPYHTax
6 Pacuet xosiebannii (HyHIaMEHTOB MAIIIHH
6.1 O0Me yKa3aHus IO pacueTy KojaeOaHul (GyHIaMEHTOB MAIMH
6.2 Pacuet xosnebanmii GyHIAMEHTOB MAIIHH C IEPUOINIECKMMH HATPY3KaMHU
6.3 Pacuer koneGanuii HyHIAMEHTOB MAIIMH C MMITYJILCHBIMU HArpy3KaMH |
6.4. Pacuer konebOanuii QyHIaMEHTOB MAaIIMH Ha CIyYaiHbIE AUHAMHUYECKHE HATPY3KHU
6.5 Pacyer kojeOaHUM MACCUBHBIX M CTEHYATHIX (DYHIAMEHTOB MAIIUH TP
KHHEMATHYECKOM BO30YKIEHUU
6.6 OcOOEHHOCTH pacyeTa CBaMHLIX (hYHIAMEHTOB
6.7 OcobenHocT pacyeTa KojaeOanuii pyHIaMeEHTOB MAIIHH Ha MHOTOJETHEMED3IBIX
CPYHTax
7 OcoOeHHOCTH pacyeTa M IPOESKTUPOBAHNS (DYHIAMEHTOB PA3JIMYHbBIX BUAOB MAIIHH
7.1 ®yHAAMEHTHI MAIIUH ¢ BPAIIAIOIIUMUCS YaCTIMH
7.2 ®yHaaMEHTHI MalllMH ¢ KPUBOIIUITHO-IITIATYHHBIMHA MEXaHHU3MaMU
7.3 ®yHAAMEHTHI KY3HSUYHBIX MOJIOTOB
7.4 OdynnaMenTsl GOPMOBOYHBIX MAIIUH JUTEHHOIO IPOU3BOACTBA
7.5 ®dynaaMeHThl (POPMOBOYHBIX MAIIMH JIS IIPOM3BOACTBA COOPHOIO0 KEJI€300€TOHa
7.6 DyHaaMeHTHI 000PYIOBAHUS KOIIPOBBIX OOMHBIX IIOMIAL0K
7.7 DyHIaMEHTHI APOOUTIOK
7.8 ®yHIaMEHTEI MEILHUYHBIX YCTaHOBOK
7.9 ®yHAAMEHTHI IIPECCOB
7.10 dyHaaMeHTHI IIPOKATHOTO 000PY/I0BAHMS
7.11 ®yHAaMEHTEI METAJUIOPESKYIIINX CTAHKOB
7.12 ®yHaaMEHTEI BpalllaloIuXcsl IeYen
IIpunoxkenne A (o6sa3arenpHoe) TepMUHBI M OIPEACICHHUS
[Ipunoxenne b (pekomenayemoe) Pacuer xosebaHnii HECUMMETPHUYHBIX MACCHBHBEIX H
CTEHYATHIX (DYHIAMEHTOB MPU IIPOU3BOJBHON 3aBUCUMOCTH HAIPY3KH OT BPEMEHH
[Ipunoxeune B (pekomengyemoe) Pacyer (yHIaMEHTOB MAIIHH C BPAIAIOIIIMUCS
YacTsIMHM 110 aeopManusam
[Ipunoxenne I” (cupaBounoe) Cucok 0003HaAYEHNI

1

BBepeHue

AKTyanusauma HacToAwmx Hopm nposegeHa HUMOCN um. H.M. lepceBaHoBa (pyKkoBoguTenu
TeMbl: A-p TeXH. HayK, npod. B.[1. [lempyxuH, KaHA,. TeXH. HayK U.B. KonbibuH, p-p TEXH. HAyK,
npod. B./. LLleliHUH; NCMONHUTENW: A-p TEXH. HayK, npod. /I.P. CmasHuuyep, KaHANAATbI TEXH. HayK

www.pkb-titan.ru t TATAH

B



CHu1N 2.02.05-87 AKTyanun3mpoBaHHaa pegakuma PyHaameHTbl MaWKWH ¢ AMHAMUYECKMMU Harpyskamum
3

M./1. Xoamsaxckuli, B.C. Monaxkos). B paboTte ncnonb3osBaHbl npeanoxeHuna A.E. 6abckoeo, E.T.
Babckozo, N.H. Maceko (CM6A3M), A.U. Cepdobonbckozo (MnasrocakcnepTtusa Poccun), O.M.
®uHaeeHosa, b.B. Llelimauxa (BHUUT um. B.E. BegeHeeBa) 1 Apyrux cneumanmncros.

CBOA NPABUN

®YHAAMEHTbI MAWWWUH C AMHAMUWYECKUMMW HATPY3KAMMU

Foundations for machines with dynamic loads

Jarta eBegeHua 2013-01-01
1 ObsacTs npuMeHeHU st

1.1 HacrtoAawue HOpPMbl PacnpoOCTPaHAKTCA Ha NPOEKTUPOBaHWE GYHAAMEHTOB MALWWUH C
ANHAMUYECKMMM Harpyskamu, B TOM ymcne GyHAAMEHTOB: MALIMH C BPALLAIOWMMUCA HYacTAMM
(Bkntoyan TypboOmMaWwMHbI MoLWHOCTbIO A0 100 MBT), MaWMH C KPUBOLMMHO-LIATYHHbIMM
MeXaHM3MaMM, Ky3HEYHbIX MOJIOTOB, GOPMOBOYHbIX MALIMH ANA JINTEMHOrO NPOM3BOACTBA,
$GOPMOBOYHbIX MalUWH AN NPOU3BOACTBa COOPHOro *KenesobeToHa, KoNpoBoro o6opyaoBaHUA
H6OMHbIX NNOWAAOK, APOObUABHOrO, MPOKATHOro, npeccoBoro 060pPyA0BaHUA, MENbHUYHbIX
YCTaHOBOK, METaNNI0PEKYLLMX CTAHKOB 1 BPALLAIOLLNX NeYen.

MpumevaHue - [lanee Hapady C TEPMUHOM «PYHAAMEHTbI MALLMH C ANHAMUYECKUMM HArpysKamm»
NCMO/b3YIOTCA TEPMUHbI «DYHAAMEHTBI MALLNH» U «PYHAAMEHTbIY.

1.2 HacTtoswue HOpmbl He PacnpoCTPaHAKTCA Ha NPOEKTUpPOoBaHUE GYHAAMEHTOB MALUMH B
paMioOHax CO CNOXHbIMW UHKEHEPHO-reoN0rMYeCcKMMM YCNOBUAMMU, B CEMCMMUYECKMX PalOHaX, Ha
noapabatbiBaeMbix TEpPPUTOPMAX, Ha MPeAnpUATUAX C CUCTEMATUYECKMM BO3AENCTBMEM
nosblweHHbIX (bonee 50 °C) TexHONOrMYeCKMX TeMmNepaTyp, arPeCCUMBHbIX Cpea, U B ApYrMx 0cobbIx
YCNOBUAX.

2 HopMmaTHBHBIE CCHLIIKH

B HaCTOALWNX HOPpMaX npueeaeHbl CCbI/IKU Ha cieayrowme HOpMmaTuBHbIE AOKYMEHTbI:

FOCT P 54257-2010 Hafae)KHOCTb CTPOUTENbHbIX KOHCTPYKUMMA M OCHOBAHWM. OCHOBHble

NONOXKEHNA U Tpe6OBaHMF|

OCT 12.1.012-2004 CCBT. BubpaumoHHaa 6e3onacHocTb. O6wue TpeboBaHuA

[OCT 263-75 Pe3nHa. MeTog onpeaeneHusa teepaoctu no Wopy A

[OCT 2695-83* Nunomartepuansl AMCTBEHHbIX NOpPOA. TexHU4Yeckme ycnosus
FOCT 8486-86* MNnnomatepmnasnbl XBOMHbIX NOPOA. TEXHUYECKME YCN0BUA
FOCT 25100-95 IpyHTbI. Knaccudpukauyma

CM 16.13330.2011 «CHuM 11-23-81* CTanbHble KOHCTPYKLUM»
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€N 20.13330.2011 «CHwuM 2.01.07-85* Harpy3ku 1 BO34EeMUCTBUA»

Cn 22.13330.2011 «CHwuM 2.02.01-83* OcHOBaHMA 343aHUIN U COOPYKEHUIA»

CI 24.13330.2011 «CHwuM 2.02.03-85* CBaHble GyHAAMEHTbI»

CN 25.13330.2012 «CHwuM 2.02.04-88 OcHOBaHMA N pyHAAMEHTbI Ha BEYHOMEP3/bIX FPYHTAX»

CN 28.13330.2012 «CHwuM 2.03.11-85 3aLMTa CTPOUTENbHbIX KOHCTPYKLUIA OT KOPPO3UN»

CN 43.13330.2012 «CHwuM 2.09.03-85 CoopyKeHMA NPOMbILAEHHbIX NPeanPUATUN»

Cn 47.13330.2010 «CHwul 11-02-96 NHXeHepHble U3bICKaHUA ANna cTpoutenbctBa. OCHOBHbIE
NONOXKEHNA»

CMN 63.13330.2012 «CHuM 52-01-2003 beTOHHble U kene306eToHHble KOHCTPYKUUKU. OCHOBHbIE

noNoXeHnAa»

3 TepMuHBI U onpeaeIeHUSA

TepMUHbI 1 onpeaeneHns NpUBeAEHbI B MPUIOHKEHUM A.

4 O0nMe MoJI0KeHus

4.1 HacTtoAawmMin cBOA NPaBW/ OCHOBAaH Ha MNPUBEAEHHbIX HUXKE OONYLIEHUAX W
npeaycmaTpuBaerT, yTo:

NCXOAHbIE AaHHble ANA NPOEKTUPOBAHWUA AO0NXKHbI cobupatbca B HeobxogmMmom obbeme,
PerucTpMpoBaTbCA U MHTEPNPETMPOBATLCA CheuuanmcTammn, ob6a1agatoWwmMmm CooTBETCTBYHOLWEN
KBanndMKaLumen n onbiTom;

NPOEKTUPOBAHNE [O0NKHO BbINOAHATLCA CMNEUMaNUCTaMK, MMEKLWMMM COOTBETCTBYHOLLNE
KBaNUPUKaLMIO U ONbIT;

AOJTIKHbI 6bITb 0becneyeHbl KoopAanHauna n CBA3b mexay cneunanncrtamm no NHXeHepHbIM
M3bICKaHNAM, NPOEKTUPOBAHUIO, CTPOUTENBCTBY M MALLNHOCTPOEHUIO,

[oMKeH OblTb obecneyeH COOTBETCTBYHOLMI KOHTPOAb KayecTBa MNpW  MNpPOM3BOACTBE
CTPOUTENbHbIX U3A4ENUM U BbINOSIHEHMWN PAbOT Ha CTPOUTENBHOM NNOLLAAKE;

cTpouTenbHble pPaboTbl, YCTAaHOBKA W Hanagka o6o0opynoBaHWMA  [0MKHbI  BbIMNOJHATLCA
KBaAMOUUMPOBAHHBIM M OMbITHbIM MNepcoHanoMm, cnocobHbim obecneuntb TpeboBaHMA
CTaHAAPTOB M TEXHUYECKUX YCIOBUI;

ncnosb3dyemble MaTepuanbl U U3LEeNUA A0/KHbl YAOBAETBOPATb TpeboBaHMAM NpOeKTa u
TEXHUYECKUX YC/IOBUI;
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TEXHUYECKOE 06Cl'|y>KVIBaHMe dJYH,CI,aMeHTOB MalwnH C AUWHAMUYECKUMU HArpyskamm wm
CBA3AHHbIX C HUMU UHMKEHEPHbLIX CUCTEM U MaALUUH OO0NKHO obecneuynBaTb UX 6€30MNacCHOCTb U
pa6oqee COCTOAHME Ha BECb CPOK 3KCNAyaTauunu;

d)yHLI,aMeHTbI MaWwnH C AUNHAMUYECKMMU HATrpyskamum AOO1XKHblI UCNO/b30BaTbCA NO UX
Ha3HA4YeHWUIO B COOTBETCTBUN C MPOEKTOM.

4.2 dyHAAMEHTbI MALWWH C AMHAMUYECKMMM Harpy3Kamu AO/KHbI NPOEeKTUPOBATLCSA HA OCHOBE
N C yYyeTom:

a) pe3yNbTaToOB MHXKEHEPHbIX U3bICKAHWUI A4 CTPOUTENLbCTBA;

6) AadHHbIX, XapaKTepusywuwnx Ha3HavyeHne, KOHCTPYKTUBHbIE U  TEXHONOTn4ecCKue
0COH6EeHHOCTN MALLWH C ANHAMUNYECKNMU HArpy3kamm, a TakxKe yCaoBuUA UX SKCNAyaTaunu;

B) Harpy3oK, AeNCTBYIOWMX Ha GyHAAMEHTbI MaLLMH;

) OKpy)Kalowen 3acCTPOMKM U BAUAHMA Ha HEe BHOBb CTPOSALUMXCA U PEKOHCTPYMPYEMBbIX
byHAAMEHTOB MalUUH;

A1) 95KONOTMYECKUX U CAHUTAPHO-3NNAEMMUONOTMYECKUX TPEBOBAHNNA.

4.3 MNpn NPOEKTUPOBaHNM GYHAAMEHTOB MALLMH C AMHAMUYECKUMWN HArpy3KaMm A0JIKHbI ObITb
npeaycMoTpeHbl pelleHuns, obecneymBatollme HaJeKHOCTb, 40/IFOBEYHOCTb M SKOHOMUYHOCTb Ha
BCEX CTaAMAX CTPOUTENbCTBA M 3KCMyaTauuu 3Tux ¢pyHaameHToB. Heobxoaumo npoBoAuTb
TEXHUKO-IKOHOMMYECKOe CPaBHEHME BO3MOXHbIX BAPUAHTOB MPOEKTHbIX pPeleHnn ana Bbibopa
Hanbosiee 3KOHOMMYHOIrO M HaAEXKHOro MPOEKTHOro peuweHuna, obecneymsarowero Hanbonee
NO/HOE UCMNO/Ib30BaHWE MPOYHOCTHbIX U AePOPMALMOHHBIX XapaKTePUCTUK TPYHTOB U GU3UKO-
MeXaHMYeCKMX CBOMCTB MmaTepmnanos GyHAAMEHTOB U APYIMX KOHCTPYKLUN.

Mpwn pa3paboTKe NPOEKTOB MPOM3BOACTBA PaboT M OpraHM3auUMM CTPOUTENbCTBA AO0KHbI
BbINO/IHATLCA TpeboBaHMA MO o0becneyeHMo HALEKHOCTU KOHCTPYKUMA Ha BCeX CTaamax WX
BO3BeAEHMUS.

4.4 PaboTbl N0 NPOEKTUPOBAHMIO CiedyeT BECTU B COOTBETCTBUM C TEXHUYECKMM 3aaHMEM Ha
NPOEKTUPOBAHNE U HEOBXOAMMBIMU UCXOAHBIMU AaHHbIMM (CM. 4.2 U noapasgen 5.1).

4.5 Tpu nNpoOeKTUPOBaHMM CleAyeT Yy4uTbiBaTb YPOBEHb OTBETCTBEHHOCTM 34aHUKA W
COOPYKEHUN.

4.6 UHKeHepHble U3bICKaHWUA ONA CTPOUTENLCTBA L0/1KHbI NPOBOAUTLCA B cooTBeTCTBMM C CIl
47.13330, [1], [2], [3], cTaHAapPTaMM U APYTMMU HOPMATUBHBIMWU AOKYMEHTAMU MO UHKEHEPHbIM
M3bICKAHMAM M UCCNAEO0BaHMAM TPYHTOB ANA CTPOUTENbCTBA, a TaKXKe TpeboBaHMAMKU 4.7 U
nogpasaena 5.1.
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HavmeHoBaHWeE rPyHTOB OCHOBAHWI B OTYETHOW AOKYMEHTALUMM NO Pe3ybTaTam UHMKEHEPHbIX
M3bICKAHWUM U B NPOEKTHOM AOKYMEHTauuu ciegyet npuHMmMmaTh no FOCT 25100.

4.7 Pe3ynbTaTbl UHXKEHEPHbIX M3bICKAHUI O0/KHbI COAEPKaTb AaHHble, Heobxoaumble AnA
BblbOpa KOHCTPYKTUBHbIX peweHuin GyHOAAMEHTOB MAWWH C AUHAMUYECKMMWM Harpyskamu u
NPoBeAEeHNA WX PacyeToB NO MpeAenbHbIM COCTOAHMAM C Y4ETOM MNPOTrHO3a BO3MOMHbIX
M3MeHeHUn (B npouecce CTPOMUTENLCTBA W IKCNAyaTaLMM) UHKEHEPHO-Te0N0MMYECKMX YCA0BUIA
NAOWAAKN CTPOUTENbCTBA WM CBOWCTB TPYHTOB, a TaKXe BMAA U 06bema UHXKEHepHbIX
MEpPONPUATUIA, HEOBXOANMbIX AN1A €€ OCBOEHMUS.

MpoekTnpoBaHMe 6e3 COOTBETCTBYHOLMX PE3YNbTAaTOB MHMKEHEPHbIX U3bICKAHWUIA UAK NPU KX
HeA0CTaTOYHOCTM He L0NYyCKAeTCA.

MpumeyaHue - B HEOBXOAUMBIX CyYasx WHMKEHEPHble W3bICKaHWA cneayeT npeasycmaTpuBaTb He
TO/NIbKO ANS BHOBb CTPOALLMXCA WAM PEKOHCTPYMPYEMbIX GYHAAMEHTOB MALLMH, HO U ANA OKpyKatolen
3aCTPOWKM, NONajatoLwelt B 30Hy UX BAUAHWUA.

4.8 lMpwn BO3BEAEHUM HOBOrO OOBEKTA WAM PEKOHCTPYKUMM CYLLECTBYOWEro Heobxoanmmo
BbINONIHATL MPOrHO3 pPacnpocTpaHeHna KonebaHui B rpyHTe OT GyHAAMEHTOB MALUMH C LEeNbio
npeaoTBpaLLeHMA HeAONYCTUMbIX KONebaHUIM 30aHNI U COOPYHKEHUA.

4.9 MNpu NNaHUPOBAHUM U NPOBEAEHUM FEOTEXHUYECKOTO MOHUTOPWMHIA BHOBb BO3BOAMMbIX
WAN  PEKOHCTPyMpyemMbiX GYyHAAMEHTOB MallMH HeobXxoAMMO yuuTbiBaTb 0OCOBEHHOCTU
MOHUTOPUHIa GYHAAMEHTOB MaLLIMH.

Mporpamma MOHUTOPUHIa GYHAAMEHTOB MalLMH AO/XKHA BKAKOYATb M3MepeHue KonebaHui
MaWWH U nx GyHOAMEHTOB, @ B HEOBXOAUMBIX CAY4YaAX - TPYHTA U OKPYXKAKOWMX 34aHUA U
COOpPYKEHUN. M3mepeHUa AOMKHbI obecneynBaTb BO3MOXKHOCTb MPOBEPKM BCex TpeboBaHuM
3a/laHMA Ha NPOEKTUpPOBaHME K KonebaHuam, BKAtoYaa TpeboBaHuA cTaHaapToB 6e3onacHOCTM
TPyAa B 4acTM AOMYCTUMbIX ypoBHel Bubpauumii u TpeboBaHMA K obecnevyeHuto HOpManbHOM
paboTbl MawuH, 06opyaoBaHNA 1 NPMBOPOB, PACNONONKEHHBIX HA dyHAAMEHTE UAK B6AU3K HeTo,
KOHCTPYKLUMA W OCHOBAHUM 34aHUA W COOPYXKEeHW. B nporpamme usmepeHua KonebaHwui
Heob6xo4MMO yKa3blBaTb:

NepMoaMYHOCTb  M3MepeHuit (OAHOKPATHO, MOC/Ae TEeKYLWEero pPemMoHTa MallWHbl C
ANHAMUYECKMMM Harpyskamu u T.4.);

KOHTPO/IMpyeMble MnapameTpbl KonebaHuit GyHAAMEHTOB MALLMH, TPYHTA W OKPYXKAOLWMX
3[aHUI U COOPYKEHUM U UX PACcYeTHble 3HAYEeHUSA;

Tpebyemasn TOYHOCTb M NPUMEHSIEMAsA METOAMKA USMEPEHUIA;
CXEeMbl YCTaHOBKWN AaTYMKOB.

Mpn obHapyXeHUU HapyweHua TpeboBaHUI NO OrpaHUYeHUto KonebaHuin AONKHO ObiTb
nposeAeHo AeTanbHoe 0bcnenoBaHMe € BbIABNEHNMEM NPUYMH M Pa3paboTKoM pekomeHgaumi no
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PEMOHTY MaLUUH C ANHAMNYECKMMW HArpy3Kamu, yCUNEHUIO UX GyHAAMEHTOB MM pa3paboTKom
Apyrux  meponpuatuid. Mpu  HeobxoaumocTn cneayet npepycmatpusaTb obcnepoBaHue
KonebaHU Npu UX UCKYCCTBEHHOM BO36YKAEHUN.

4.10 Mpu  HaAy4yHO-TEXHUYECKOM COMPOBOXAEHUM  CTpPOUTENbCTBA OOBLEKTOB, rae
3anpoeKTUPOBaHbl GyHAAMEHTbI MaLLMH C AMHAMUYECKUMM Harpy3kammu, HeE06XoAMMO BKAOYATb
B COCTaB paboT NO Hay4yHO-TEXHUMYECKOMY COMPOBOMAEHUIO pa3gen «PyHAameHTbl MaWWH C
ANHAMUYECKUMWN Harpy3Kamm».

4.11 Mpu reoTEXHMYECKOM IKCMEPTM3E ANA OOBEKTOB, rae NPoeKTUPYTCs GyHAAMEHTbI MaLLUH
C AMHAaMWYECKMMM Harpyskamu, HeobxoaMmo npeaycmaTpuBaTb COOTBETCTBYIOWMIA aHaNM3
NPOrpammbl M Pe3yNbTaTOB MHMKEHEPHbIX WM3bICKAaHUMA, NPOEKTHON [AO0KYMEHTauMu Ha BHOBb
BO3BOAMMble (PEKOHCTPYUpyemble) PyHAAMEHTbI MALLMH C AMHAMUYECKMMM Harpy3Kamu.

4.12 Hay4yHO-TexXHMYEeCcKoe COMPOBONKAEHNE N reoTeXHMYECKaa IKCNepTM3a NPOEeKTa AOKHbI
OCYLLECTBAATLCA CNeuMann3MpoBaHHbIMM  OPraHM3aLMAMKM, MMELWMMM B CBOEM COCTaBe
cneumnannctos, 061a4atoWmMx COOTBETCTBYOWMMKN KBaIMPUKaLMEN U ONbITOM.

4.13 3ameHa npeayCMOTPEHHbIX NPOEKTOM MaTePUaNOB, N3O U KOHCTPYKLUMIN AonyCcKaeTca
TONIbKO MO COrNacoBaHWUIO C NPOEKTHOM OpraHM3aumeit U 3aKa3unKkom.

S IIpoexTpoBaHHe (PYHAAMEHTOB MALIHH
5.1 UcxoaHble JaHHbIE 1JIS POEeKTHPOBAaHNUS (yHIAMEHTOB

B cocTaB MCXOAHbIX AaHHbIX ANA NPOEKTUPOBAHUA GYHAAMEHTOB MALIUH C AUHAMUYECKUMMU
Harpy3Kamm A0NXHbl BXOAUTb:

TEXHMYECKasA XapaKTepUCTUKA MalWHbl (HaMMeHOBaHWe, TUM, Yncno obopoTOB B MUHYTY,
MOLLHOCTb, 06LLan Macca U Macca ABMMKYLLMXCA YacTel, KNHeMaTMUYecKas cxema obopya0BaHmA C
NPUBA3KOM ABUNKYLLMXCA MACC, CKOPOCTb YAAPAOLWMX YacTel 1 T.0.);

AaHHbIE O 3HAYEHUAX, MECTAX MPUNONKEHNA U HANPABNEHUAX AENCTBUA CTaTUYECKMX HArpy3oK,
a Takxe 06 amnaunTygax, yactoTax, ¢pasax, 3aKOHe N3MEHEHMA BO BPEMEHMU, MECTaxX NPUNOXKEHUA
M HaNpaBNEHUAX AEUCTBMA AMHAMWYECKUX HArpy30K B PeXKMMe HOPMa/bHOM 3KChAyaTauuu, a
TaK)Ke B aBapUIMHbIX PEXMMaX, B TOM YMC/e Harpy3oK, AeNCTBYHOLWNX Ha pyHAAMEHTHble 6ONTbI;
pa3mepbl NOWAAO0K Nepesayn Harpysok; CBeAEHMA O HA/IMYMKM 3aBOACKOM BMBpom3onaunm y
MALWWH C YKa3aHMEeM OMHAMUYECKMX Harpy3oK, nepesaBaembix Ha GyHAAMEHTbI C y4ETOM 3TOM
Bubpousonaunu;

[aHHble 0 NpeAe/ibHbIX 3HaYeHUsax aepopmaunin yHAAMEHTOB U UX OCHOBAHUI (0CadKa, KPeH,
npornb ¢yHAaMeHTa 1 ero 3sNeMeHTOB, aMMNANTyAa, CKOPOCTb UM YCKOpeHue KonebaHuit u ap.),
€C/NIN TaKne orpaHnYeHus Bbi3blBAOTCA YCNOBUAMM TEXHONOMMM NPOU3BOACTBA, PaboTbl MalLLMHbI
AN PALOM PACcMO/IOXKEHHOrO BbICOKOTOYHOMO U YyBCTBUTENIbHOIO K BMbBpaumam obopynoBaHus;
TpeboBaHMA NO OrpaHMYEHNIO B3aUMHbIX AedopMaLLMii OTAENbHbIX YacTe MallWHbI;
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AaHHble 06 ycnoBuaAx pasmelleHnsa MmalmnHbl (06opyaoBaHuA) Ha GyHAAMEHTAX: OTAENbHble
dyHAAMEHTbl NOA KaxkAyl MalWHy (arperat) WMAM TpynnoBas MX YCTaHOBKA Ha o06Liem
dyHAaMeHTe; faHHbIE O XapaKTEPUCTUKAX OMOPHbIX NANUT (pam) arpernpoBaHHOro ob6opynoBaHus,
[laHHble O TUNE MUX coeAnHEeHMA C pyHAAMEHTOM;

yepTeXxu rabaputoB ¢yHAaMeHTa B Npeaenax pPacrnosioKeHUs MalluHbl, 3/1EMEHTOB ee
KpenneHus, a TaKXe BCrnomoraTesibHOro o6opyAoBaHUA U KOMMYHUKALUMA C YKasaHMEM
PacnoNoXeHMA N PpasMepPOB BbIEMOK, KaHa10B M OTBEPCTUIN, Pa3MEPOB NOAJ/IMBKM U NP., YEPTEXKMU
pacnofoxKeHus GpyHAaMEHTHbIX BONTOB C YKa3aHMEM MX TUNa U AMaMeTPa, 3aKNaaHbIX AeTanen,
0b60OpPTOBOK U T.M.;

[laHHble O NPMBA3KE NPOEKTUPYeMOro GyHAAMEHTA K KOHCTPYKUMAM 34aHUA (COOpYKeHUs), B
YaCTHOCTH, K ero dyHAaMeHTam, AaHHble 06 0CoOBeHHOCTAX 34aHMA (COOPYKEHMA), B TOM YMCaE O
BM/E W PACMONOXKEHNN NMEIOLLLEroCcs B HEM 060pyA0BaHNA U KOMMYHUKaLUIA;

AaHHble 00 WHXXEeHEepHO-reoNorMYecknx YCNOBUAX Y4acTKa CTpouTenbCcTBa M ¢GU3MKo-
MEXaHMYECKMX CBOMCTBAX MPYHTOB OCHOBAHWA Ha rMyOUHY CKUMaeMOMN TO/LWK, OnpeaensemMmon B
cooTBeTcTBMMN C TpeboBaHuamM CMN 22.13330; AaHHble O XapaKTepUCTMKax BMbOpononsyyectu
FPYHTOB B CNy4asnx orpaHmyeHuns gebopmaumii GyHOAMeEHTA; AaHHbIE O CKOPOCTAX NPOAO/bHbIX U
NonepeyYHbIX YIPYrMx BOAH; AaHHble O KO3PPMUMEHTAX KECTKOCTU FPYHTOB OCHOBAHMN U HECYLUEN
CNOCOBHOCTU CBAM NPU CTaTUYECKUX U ANHAMMUYECKUX HArpy3Kax;

cneumanbHble TpeboBaHMA K 3alWmTe PpyHOAMEHTa U ero NpPUMAMKOB OT MOA3EMHbIX BOA,
BO34,€eMCTBMA arpecCUMBHbIX CPeZ U MPOMbILIIEHHbIX CTOKOB, TeEMNepaTypPHbIX BO34eNCTBUN;

laHHble 06 MCNONb30BaHUM MalUMH BO BPEeMEHM AnA PyHOAMEHTOB, CTPOALLMXCA Ha
MHOTO/IETHEMEP3/bIX FPYHTAX.

Kpome nepeyncneHHbIX Bblle [AaHHblX, B COOTBETCTBYIOLWMX pasgenax npuBeneHbl
AONONHUTENIbHbIE WUCXOAHble AaHHble AN MPOEKTUPOBAHWSA, BbITEKAlOWMe W3 cneunduKkn
Ka*kaoro BMAa MalluH.

5.2 O0mue TpeOGOBaHUS K NPOEKTHPOBAHNIO (yHIAMEHTOB

5.2.1 ®yHpaameHTbl MAWWH C AWHAMUYECKMMW HArpy3kamu AOJIXKHbl  yA0BNETBOPATb
TpeboBaHMAM pacyeTa NO MPOYHOCTM M NO MPUFOAHOCTU K HOPMAJbHOM 3KCMAyaTauuu, a AnA
bYHAAMEHTOB C PacnoIOXKEHHbIMM Ha HUX paboummmn mectamu - Takke TpeboBaHUAM CTaHAAPTOB
6e30nacHOCTU TPyAa B 4acTM AOMNYCTUMbIX YPOBHEN BUBpaLmi.

KonebaHuna ¢pyHAaMeHTOB He [AO/XKHbl OKa3blBaTb BPEAHOr0 BAMAHMA Ha TEXHO/IOFMYECKUE
npoueccobl, obopyaoBaHue 1 NPUbOPbI, PacNoNoKeHHbIe Ha GyHAAMEHTE N BHE €ro, a TaKXKe Ha
Haxoaawmeca 861131 KOHCTPYKLMU 34aHUNA U COOPYIKEHUN.

Mpn npoekTMpoBaHMM GYHOAMEHTOB MALWMKH C AMHAMUYECKMMW Harpyskamu cnegyet
y4uTbIBaTb TpeboBaHmA CM 22.13330, CN 24.13330, CM 63.13330, CN 16.13330 1 np.
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5.2.2 ®dyHAaMeHTbl MalMH C AMHAMMYECKMMW Harpyskamu MoryT 6biTb GETOHHbIMU UK
KeNe306eTOHHbIMM ~ MOHOJ/IUTHbIMK,  COOPHO-MOHONUTHBIMU U COOPHbIMKM, @  MpH
COOTBETCTBYIOWEM 060CHOBAHUM - METANIIUYECKUMMU.

MoHONUTHble PpYyHOAAMEHTbI CneayeT NPOEKTUPOBATb MO BCE BUAbI MALLUMH C AMHAMUYECKUMMU
Harpyskamu, a CbOpHO-MOHONUTHbIE U COOPHbIE, KaK NPaBMAO, - NOA MallUHbI NEPUOANYECKOTO
AeNCTBUA (C BpaLLatoLMMMUCA YaCTAMM, C KPUBOLIMUMHO-LLATYHHbIMU MEXaHU3MaMu 1 4p.).

5.2.3 Knacc 6eToHa No MPOYHOCTU Ha CXKaTUe AN MOHOJIUTHbIX U COOPHO-MOHOMUTHbBIX
byHOaMeHTOB A0MKeH 6bITb He HUKe B12,5, a ana cbopHbIX - He HMKe B15. [1na HeapmMmMpoBaHHbIX
byHOAMEHTOB CTAHKOB A0MNYCKaeTcA NPMMeHATb 6eToH Knacca B7,5. B cnyyae ogHOBpeMeHHOro
BO34ENCTBUA Ha ¢QYHOAMEHT OMHAMMYECKOM HArpy3kM W MNOBbIWEHHbIX TEXHONOFMYECKUX
TemnepaTtyp Knacc 6eToHa A0/KeH bbITb He HUMKe B15.

5.2.4 ®yHoaMeHTbl MalUWH AOMNYCKAeTCA NPOEKTUPOBATb OTAENbHLIMU MO KaXKAyl MallnHY
(arperaT) unm obwWMMKM NoA HECKONLKO MalLMH (arperaTtos).

dyHAaMEHTbI MaLLMH, KaK NPaBWUIO, AONXKHbI 6bITb OTAENEHbl CKBO3HbIM LUBOM OT CMEMKHbIX
byHAAMEHTOB 34aHMA, COOPYKEHUA N 060pyA0BaHMA, a TaKXKe OT nona.

MpumeyaHue - CoeguHeHne GyHOAAMEHTOB MaLIMH C GyHAAMEHTAMM 34aHMUA UAM ONUPAHUE Ha HUX
KOHCTPYKUMIA 303HMA AOMYCKAeTcA B OTAE/bHbIX C/y4YasX, YKasaHHbIX B OTAE/IbHbIX COOTBETCTBYHOLLMX
pasgenax.

5.2.5 C uenvto ymeHbleHnA Bubpaumnii GyHAAMEHTOB MALLMH C AMHAMUYECKMMUN HArpy3Kamum
M OKpY)Kalollel  3acTpOMKM  NpU  COOTBETCTBYHOWEM OOOCHOBaHUM  peKomeHAayeTcs
npeaycmatpueaTb  Bubpowmsonaumio  GyHOAMEHTOB. BblbOp  KOHCTPYKTUMBHbLIX — peLleHuni
Bubpounsonaummn GyHAaAMEHTOB M ee pacyeT B HACTOALLMX MPaBUAAX He paccmatpusatoTca. MNpu
CHUXXeHUn BMbpomnsonaumer ypoBHa Bnbpaumm nogowsbl pyHAAMEHTa A0 GOHOBbIX 3HAYEHU
OCHOBAHME PACCYMTLIBAETCA HA AEMNCTBUE TO/IbKO CTAaTUUYECKUX HArpy3O0K.

5.2.6 YcTpoicTBO GyHAAMEHTOB MALWIMH C AMHAMUYECKMMM HArpyskaMu, 3a UCKAHOUYEHUEM
dyHoameHTOB TypboarperatoB molHocTblo 25 Tbic. KBT 1 6onee, gonyckaeTca Ha HaCbIMHbIX
FPYHTax, €CAW TaKue T[PYHTbl He COAEp)KaT OPraHUYeCcKMX MPUMeECEN, BbI3bIBAOLLUX
HepaBHOMEpPHbIEe 0CAAKM FPYHTA NPU CKATUW. MPKU 3STOM OCHOBAHWME U3 HACLIMHbIX TPYHTOB A01XHO
ObITb YNAOTHEHO (TAXKeNbiMU TpamboBKamu, BMOPUPOBAHMEM MAM APYrMMKM criocobamu) B
cooTBeTCcTBMM € TpeboBaHMAmM CM 22.13330.

MpumevyaHne - dOyHAaMeHTbl MaWWUH HEMMNYAbCHOrO (HeydapHOro) AencTsvA C ABUraTensimu
MoOLLHOCTbIO MeHee 500 KBT co cpegHum aasneHuem Mo noAolson ¢dyHaameHTa OT pacyeTHbIX
cTaTMYecKux Harpysok! meHee 70 kMa gonycKaeTca BO3BOAMTL Ha HACbIMHbIX FPYHTax 6€3 MCKYCCTBEHHOrOo
YNNOTHEHUSA, €C/IM BO3PACT HACbIMK U3 NecyYaHbIX PYHTOB He MeHee ABYX JeT U U3 MUHUCTbIX TPYHTOB He
MeHee NaTu nert.
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! Nanee BMecTo TepMMHa «cpeaHee AaBNeHne Nof NoAoLWBON GpyHAAMEHTA OT PaCHETHbIX CTaTUYECKUX
Harpy3oK» UCMOoJ/Ib3yeTcsA TEPMUH «CpefiHee CTaTUYecKoe Aas/eHne Nog noAoLwBsoi GyHaameHTay.

5.2.7 Mpwn npoekTMpoBaHMM ¢PyHAAMEHTOB MALLUMH Ha €CTeCTBEHHOM OCHOBaHUK chneayeT
CTPEMUTBCA K COBMELLEHWMIO HA OAHOW BEPTUKANM LEeHTpa TAXKECTM naowagu noaoLBbl
byHOameHTa U NMHUN AeNCTBUA PaBHOAEMCTBYIOLLEM CTAaTUYECKMX HArpy3oK OT Beca MalluWHbI,
dyHAaMeHTa M rpyHTa Ha obpesax M BbiCTynax ¢yHAaMeHTa, a ANA CBalHbIX PYHOAMEHTOB -
LEeHTpa TAXKECTM NJaHa CBak U NAMHUA AEUCTBMA PAaBHOAENCTBYIOWEN CTAaTUYECKMX HArpy3oK oT
BECA MALUMHbI U POCTBEPKA. [pM 3STOM IKCLEHTPUCUTET, KaK NPaBUIO, HE AO/IXKEH NPEeBbIWATb (3a
WCKNOYEHWEM C/ly4aeB, OrOBOPEHHbIX B OTAE/IbHbIX pasAenax) Aaa rPyHTOB € TabaMyHbIM
3HavyeHnem pacyeTHoro conpotmsaeHnsa Ro < 150 kMa 3 %, a ana rpyHTOB € Ro > 150 Kla, a Takxke
CBalHbIX GYHOAMEHTOB M3 BUCAYUX CBaM - 5 % pasmepa CTOpoOHbI nogowsbl GyHAAMEHTA, B
HanpaB/AeHUM KOTOPOM CMELLEH LEHTP TAXKECTU. 3Ha4YeHMe Ro cneayeT onpeaenatb No TabanyHbIM
AaHHbIM CM 22.13330; ana yHAAMeHTOB TypboarperatoB SKCLUEHTPUCUTET HE AO/IKEH NPEBbILATD
3 % yKa3aHHOro pasmepa He3aBMCMMO OT 3HaYeHUA Ro. A OCHOBAHWUM, CNOXEHHbIX CKaNbHbIMMU
rPyHTaMK, a TaKXKe CBaWHbIX (yHAAMEHTOB M3 CBaW-CTOEK 3HAYeHWe 3SKCUEeHTpUcuteTa He
HOpMUpYyeTCA.

Mpn HapyweHWW OrpaHUYEHUM Ha IKCUEHTPUCUTET cnepyeT pPaccynTbiBaTb KosebaHus
MaCCUBHbIX M CTEHYATbIX GYHAAMEHTOB B COOTBETCTBUM C YKA3aHUAMMU MPUNONKEHUA B. Mpu sTom
BE/IMYMHA KPAEBOrO [AaBNEHUS MNPU BHELEHTPEHHOM 3arpykeHun oyHAAMeHTa He [0JIXKHa
NPEeBbILWaTb 3HAYEHMA, ONPeaeNAEeMOro NpasBoi YacTbio popmynbl (1), 6onee yem Ha 25 %.

5.2.8 ®yHAAaMEHTbI MaWWH C AMHAMUYECKUMM Harpy3kamu caeayeT NpoeKTUpPOoBaTh:

MacCMBHbIMW B BMAE 610KAa WAM NAUTbI C HEOBXOAMMbIMKU MPUAMKAMW, KOMOALAMMU WU
OTBEPCTUSAMM AN pasMeLleHMs YacTel MallMHbl, BCNoOMoOraTenbHOro o6opynoBaHus,
KOMMYHUKaLMIA U T.4.;

CTEHYaTbIMMK, COCTOAWMMMN U3 HUKHEN GYHAAMEHTHON NANUTLI (MM POCTBEPKA), CUCTEMbI CTEH
N BEPXHEN NAnTbl (MM pambl), Ha KOTOPOI pacnosaraeTcs 0bopyaoBaHue;

PaMHbIMK, NPEeACTaBAALWMMN COBON NPOCTPAHCTBEHHYIO KOHCTPYKLMIO, COCTOALLYID, KakK
NpPaBWIO, U3 BEPXHEN NAUTbI UAN CUCTEMbI BaNOK, OMMPAIOLWLMXCA YEpPe3 CTOMKU Ha HUMKHIO
byHAAMEHTHYIO NAUTY;

obneryeHHbIMU  PasINYHbIX KOHCTPYKTUBHbLIX TUMOB, B TOM 4ucie 6e3poCTBEPKOBbIMMU
CBaMHbIMMU.

5.2.9 ObopyaoBaHMe ¢ BpaLaOWMMMNCS YAacTAMM, KPMBOLUMMHO-LWATYHHbIMU MEXaHM3MaMM1 U
CTaHOYHOe 0bopyaoBaHME, arpPernpyemoe Ha Kenes3obeTOHHbIX OMOPHbIX NAUTaX, A0NYyCKaeTcs
yCTaHaB/MBaTb 6e3 GyHAAMEHTOB Ha NOACTUNAIOWMNIA CNOM NOJIOB NPOMbILIAEHHbIX 34aHUIA NpU
060CHOBAHUKM PacyeToM, a TaK¥Ke B Cly4anX, YKa3aHHbIX B COOTBETCTBYHOLUMX pa3aenax.
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5.2.10 MNopmowsy ¢yHAAMEHTOB MalIMH, Kak npaBwao, cneayer npeaycmaTpuBaThb
NpPAMOYro/ibHo Gopmbl B NaHe U pacnonaratb Ha 04HOM OTMETKE.

BbicoTy dyHAAMEHTOB MalWIUH cleAyeT HasdHavyaTb MUHUMANbHOM U3 YC/IOBUIA pa3MelleHus
TEXHONOTMYECKOro 060pyI0BaHUA, BLIEMOK W LLAXT, @ TaKKe rybuHbl 3aaenkn GpyHaaMeHTHbIX
6onTOB.

5.2.11 Npu NpoeKTUpPOBaHNK pPaMHbIX PYHAAMEHTOB PEKOMEHAYETCS:

cobnogatb cUMMETPUIO GpyHOAMEHTA KaK Mo 06LLEel reOMETPUUYECKOM CxeMe, Tak U no popme
3/1EMEHTOB;

pacnosiaraTb pUrenn NonepeyHbIX pam CUMMETPUYHO NO OTHOLLEHMUIO K OCAM CTOEK;
n3beratb Nnepesayn Harpy3ok Ha purenm un 6ankun ¢ SKCLEHTPUCUTETOM;
NPoeKTUpPOoBaTb Bepx GyHAaMeHTOB 6e3 ycTynoB No BbICOTE;

Ha3HayaTb BblNE€Tbl BCEX KOHCONEN MMHUMAZbHO BO3MOXHbIX Pa3mMepoB, NpuUYem BbICOTY
OMOPHOro CeYEHNA KOHCOM NPU OTCYTCTBMU COOTBETCTBYIOLLMX PACYETOB NPUHMMATb HE MEHee
0,75 ee BbineTa.

5.2.12 BbICOTY HUKHEM GpYHOAAMEHTHOM NAWUTbI B CTEHYATLIX U PaMHbIX PyHOAMEHTax cneayeT
NPUHUMATbL NO pacyeTy, HO He meHee 0,4 M U HE MeHee TO/WMHbI CTEHbI UK Bonbliero pasmepa
CTOEK.

BepxHAa enesobeToHHana nauTa (pama) cTeH4YaToro ¢yHAaMeHTa AO0MKHA ObiTb KECTKO
CBA3aHa CO CcTeHaMW. HUXKHIO MOBEPXHOCTb MNANTbI PEKOMEHAYETCA BbINONHATL Ha OAHOM
oTmeTKe.

CreHbl cneagyetr pacnosaratb, KakK Mnpasuao, BAOIb JTNHUU AGVICTBMFI FTOPU30HTA/IbHbIX
ANHaMUNYECKNX Harpys3ok.

5.2.13 Tunbl ¢yHAAMEHTHbIX OONTOB, CNOCobbl WX YCTAHOBKW, a TaKXe martepuan W
YCTAaHOBOYHbIE NapameTpbl cneayeT HasHa4vaTb B COOTBETCTBMM C TpeboBaHuamm CN 43.13330.

Mpw yaapHOM Harpy3Ke, a TaKXKe Npu AMHAMUYECKUX HAarpy3Kax, Tpebyowmx ycTaHoBKM 6onToB
ANAMETPOM He meHee 42 Mm, cneayeT NPUMEHATb CbeMHble PyHAAMEHTHbIe 6ONTbI.

PaccToAHMe OT HUMKHUX KOHLLOB 601TOB A0 NoAOLWBbI GyHAAMEHTa A0/KHO ObITb He meHee 100
MM.

5.2.14 KOHCTpPYKTMBHOE apMMPOBAHME MACCMBHbLIX PyHAAMEHTOB npeaycmaTpusaeT obliee
apmMunpoBaHue No NoaoLwBe U MecTHoe NoJj CTaHMHAaMW MALMH U B MeCTax Pe3koro nsmeHeHus
pa3smepos cevyeHUA GyHOaMEHTa.
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|-|pl/l adpMHUpoBaHNKM NOAOLLBbI d)yHLI,aMeHTOB ANnamMeTpPbl NPOAO0/IbHbIX U MONepPeYHbIX CTGp)KH@ﬁ
cneayet NnpuHMMaTb HE meHee 10 mm npun CTOpoHe NogoLBbl meHee 3 M 1 He meHee 12 mm npwu
60/bllem pasmepe c lWarom crep»kHen 200 mm.

MpM MeCcTHOM apMMPOBaHMKU NOA, CTAaHMHAMW MALUMH HeyaapHOro AencTBmMa AuameTp
CTeprKHel cnegyeT NPUHUMATbL B 3aBUCMMOCTM OT AMameTpa 601ToB, Kpenawmx obopyaoBaHue K
byHaameHTam, cornacHo Tabnuue 1. Mpu 3TOM pasmep CETOK [O/IKEH MNPEeBbIWaTbh pa3mep
CTaHMHbI MaLIKWHbI B NNaHe, Kak npasuao, Ha 300 - 600 mm B 3aBUCUMMOCTHM OT ANamMeTpa apmaTypbl,
pasHoM 10 - 20 MM coOTBETCTBEHHO. PeKomeHAayemblit Wwar cteprkHe - 200 mm.

MecTHoe apmupoBaHMe Mog CTaHMHAMW MalWH C YA3PHbIMW  Harpyskamu cnegyet
NPOW3BOAMUTb COMNACHO YKa3aHMAM COOTBETCTBYHOLLMX Pa3ae/oB.

Ona apmnpoBaHUA y4acTkoB GyHAAMEHTOB, BOCMPUHMMAIOWMX YaAapHbIe Harpysku, cneayer,
Kak NpaBuio, NPUMEHATb BA3aHyl0 apmatypy. lNpu 3TOm 3aWmTHLIA cnont 6eToHa cneayet
NPUHUMATb He meHee 30 mm.

Tabnuua 1
nametp 601TOB ANA KpenneHua
A P A P MeHee 42 42 - 56 bonee 56
obopyaoBaHuUsa, MM
OnameTp cTepkHen, mm 10-12 12-16 16 -20

MpumedaHme - B maccBHbIX GyHAAMEHTaX MalLUH HeyAapHOro AeicTena ob6bemom 20 m® n meHee
obluee apm1poBaHMe No NoAoLWBe AOMYCKAETCA He NpesycMaTpUBaTh.

5.2.15 ApmuMpoBaHME 3N1€MEHTOB CTEHYATbIX M PamHbIX GYHAAMEHTOB OCYLLECTBAAETCA MO
pacyeTy B COOTBETCTBMM C TpeboBaHMAMM CI 63.13330 C y4eTOM Cneaytolmx A0MNOSHUTENbHbIX
YKa3aHuit:

apmatypa 6anok, purenei M CTOEK [O0/KHA MMETb 3aMKHYTbIE XOMYTbl MU CTEPXKHM,
NPUBAPEHHbIE K NPOA0bHbIM CTEPKHAM NO NEPUMETPY MNONEPEUYHOTO CEYEHUA KOHCTPYKLMU;

CTOMKM cneayeT apMUpoBaTb CUMMETPUYHOW NPOAO0bHOM apmaTypoit ¢ warom He 6onee 300
MM;

no 60KOBbIM rpaHAM 6anokK 1 purenem He pexke yem Yyepes 300 MM Mo BbICOTE CeYeHUs cneayet
YCTaHaBAMBATb MPOMEXKYTOYHbIE CTEPKHU AMAMETPOM He MeHee 12 Mm;

NPU KOHCTPYKTMBHOM apMMPOBAHUM CTEH CTeHYaToro dyHAameHTa AMameTp BepTMKaA/bHbIX
CTepyKHel Ao/KeH ObITb He MeHee 12 MM, @ TOpM30HTA/IbHbIX - HEe MeHee 10 mm. LLar cTep»kHewn B
obounx HanpasneHUAx cnegyeT NPUHUMaTL paBHbiMm 200 mm.

5.2.16 TemnepaTypHO-yCaflouHble WBbl B QyHAAMEHTAaX cneayeT, KakK NpasBuno,
npeaycmaTpmBaTb Ha PAacCTOAHUAX:
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CHu1N 2.02.05-87 AKTyanun3mpoBaHHaa pegakuma PyHaameHTbl MaWKWH ¢ AMHAMUYECKMMU Harpyskamum
13

ANA MOHONINTHbIX 6€TOHHbIX dyHAameHToB 20 m;
Ana xenezobetoHHbIX PyHAAMEHTOB MOHONTHBLIX 40 M, CEOPHO-MOHOANTHBLIX 50 M.

YKa3zaHHble PacCTOAHUA MOryT ObiTb YBEe/IMYEHbl NPWU COOTBETCTBYOWEM obocHoBaHMU. Mpu
3TOM LWBbI C/IeAyeT PACMONOKUTb TaKUM 06pa3om, YTOObl HA OTAENbHbIX Y4acTKax GyHAAMEHT],
pa3geneHHbIX WBamM, pa3mecTuTb 0bopyaoBaHUE, HE CBA3AHHOE KECTKO Mexay cobou.

Ona ymeHbleHMA TemnepaTypHbiX AedOpmaumii AOMNYCKAETCs YCTpamMBaTb BPEMEHHble
TemnepaTypHO-YCaA04HbIe LWBbI.

Mpwn orpaHuYyeHuM npornba ¢yHAaMeHTa MO TEXHOJIOTMYECKMM TpeboBaHUAM BMECTO
TemnepaTypHO-YCaA04HbIX WBOB cneayeT NpeaycMaTpmBaTb MEPONPUATUA MO PeryiMpoBaHuUIO
TeMnepaTypHOro pexuma npu yKknagke 6etoHa. B 3Tom cnyyae yCTPOWCTBO BPEMEHHbIX
TemnepaTypHO-YCaA04HbIX LLBOB He A0NyCKaeTcA.

5.2.17 AnA ¢yHAAMEHTOB WAW MX OTAE/bHbIX YY4aCTKOB, MOABEPraloLMUXCA BO3AEWUCTBUIO
arpeccuBHbIX cpepn, AO0/KHbl O6biTb NPeaycCMOTPeHbl Mepbl MO WX 3aluMTe B COOTBETCTBUM C
TpebosaHmamu CN 28.13330.

5.2.18 PacyeT pyHAAMEHTOB MALLMH U UX OCHOBAHMW BKIOYAET:
pacyeTt KonebaHuit GyHAAMEHTOB UK OTAENbHbBIX UX 9/IEMEHTOB;

NPOBEPKY CpeaHero CTaTMYecKoro AaBneHWs noa noAowsBon ¢yHAAMeHTa Ha ecTeCTBEHHOM
OCHOBaHUK p NN HecyLel cnocobHOCTU cBald;

pacyeT NPOYHOCTU 3NEMEHTOB KOHCTPYKUNIM PyHOaMEHTa.

Mpn HanuMuMm B  334aHMW  HA MNPOEKTUPOBAHME  TEXHONOTMYECKMX TpeboBaHUN,
orpaHuuymMBatloWmMx nepemeweHna u aedopmauum oyHAAMEHTa, cneayeT BbINOAHUTbL  UX
CTaTUYECKMIN pacyeT U3 YCN0BMA COBMECTHOM aedopmaLMn OCHOBAHUA N pyHAAMEHTa.

5.2.19 CpegHee cTaTMyeckoe pJaBfieHWe noA NoAolWwBoM ¢dyHAAMeHTa Ha ecTecTBEHHOM
OCHOBaHMUW p ANA BCEX TUNOB MalUMH, MEPEeUYUCNeHHbIX B Tabauue 2, AO0MKHO YAOBAETBOPATb
YCNOBUIO

P < YoYeiR, (1)

roe p - cpeagHee cTaTMyeckoe AassieHne noj NoaowsBon GyHAaMeHTa;
Yco - KOAOMUMEHT ycnoBuin paboTbl, NpUHMMaeMbl No Tabauue 2;

Yc1 - KO3OOMUMEHT ycnoBuin paboTbl rPYHTOB OCHOBAHWA, MPUHUMAEMbBIN ANA MENKUX U
NblNEeBaTbIX BOAOHACHIWEHHbIX NECKOB WU MMMHUCTbIX FPYHTOB TEKYYeN KOHCUCTEHLUMM paBHbImM 0,7
(npn npoekTMpoBaHMM OYHAAMEHTOB C MACcCOM nagarowmx vacteir 6onee 10 T 3HayeHue
KoapdumumeHTa ye1 = 0,7 NPUHMMAETCA TaKKe A5 MAZIOBIAXKHbBIX U BAAXKHbIX MENKUX U Nbl1eBaTbIX

www.pkb-titan.ru W TMTAH



CHu1N 2.02.05-87 AKTyanun3mpoBaHHaa pegakuma PyHaameHTbl MaWKWH ¢ AMHAMUYECKMMU Harpyskamum
14

MecKOB M BOAOHACbIWEHHbIX NECKOB CpeaHen KPYNHOCTU U KPYNHbIX); A4 BCEX OCTA/IbHbIX BUAOB
M COCTOAHWUMN FPYHTOB Yc1 = 1;

R - pacyeTHOe COMPOTUB/IEHME T[PYHTA OCHOBAHMA, ONPeAeNsieMOe B COOTBETCTBUM C
TpeboBaHuamm CM 22.13330.

Tabnuua 2
KoadpdumumneHT ycnosui
MawwnHbl
paboTbl Yo
C KPUBOLWMMHO-WATYHHBIMW MEXaHU3MAMM, MNPEecchbl, MeTaNopexyLme 1,0
CTaHKM, BpalLaloLLMecs neyum, NnpokaTtHoe obopyaoBaHue
C BpalLaloLLMMMCA HYaCTAMU, APOOUNIKMN, MENBHUYHbBIE YCTaHOBKM 0,8
Ky3HeuHble Mos0Tbl, GOPMOBOYHbIE MalUMHbI, 0b60OpyaoBaHME OGOMHbIX 0,5
NAOWAAO0K, A5 KOTOPbIX GyHAAMEHTbI BbIMOHAKOTCA B BUAE Kopoba

5.2.20 PacyeT NpoOYHOCTN 3/1EMEHTOB KOHCTPYKUMIA PYyHAAMEHTOB Pa3/IMYHbIX TUMNOB MALUUH
AOMNYCKAaeTcaA MNPOM3BOAUTb HA CTAaTMYECKOe [AEeWCTBME PaCYEeTHbIX AMHAMMYECKUX Harpysok,
onpegenaemblx no d¢opmyne (2). PacyeT MmaccuBHbix GYHAAMEHTOB Ha MPOYHOCTb, 3a
NCKNOYEHNEM OCNAabNEHHbIX CEYEHWUWN, KOHCOJ/IbHbIX Y4YaCTKOB M Np., KAk MpaBWao, He
npoun3BoauTCA.

5.2.21 MNpw onpeneneHUn pPacyeTHbIX CTAaTUYECKMX HArpy3OK, B YMC/IO KOTOPbIX BXOAAT BeC
byHOameHTa, Bec rpyHTa Ha obpesax ¢yHAamMeHTa, BeC MalMHbl M BeC BCMOMOraTenbHOro
obopypoBaHua, KoOIPPUUMEHT HALEKHOCTU NO Harpyske Ys NPUHUMAETCA B COOTBETCTBUM C
TpebosaHmammn CM 20.13330 nNpu pacyeTe MPOYHOCTM U paBHbIM 1 Npu NpoBepke cpegHero
CTATMYECKOro AaBAeHMA NOA NOAOLWBON GyHAAMEHTA.

PacuyeTHble AMHAMUYECKME Harpy3KM Fy OT AMHAMUYECKOTO BO34ENCTBUA ABUKYLLMXCA YacTel
MaLWHbI UAW HarpysKku, NpeacTaBAAlOLWME KaKoW-1Mbo 0cobbli BUA CMAOBOro BO3AENCTBUSA
(HanpMmep, MOMEHT KOPOTKOIO 3aMblKaHMsA, 06PbIB MOIOTKA MENbHULBI U T.N.), ONpeaenatTca:

npw pacyeTe KonebaHW Kak Npon3BeaeHne 3HaYEHUA HOPMATUBHOM ANHAMUYECKOM HarpysKu
Fn, COOTBETCTBYHOLLETO HOPMANbHOMY 3KCMAYaTaUMOHHOMY peXumy paboTbl MaWMUHbLI U
NPUHMMAEMOrO MO YKa3aHMAM COOTBETCTBYHOLIMX Pa3fenioB WMAM N0 33[aHMK0  Ha
NPOEKTUPOBAHUE, N KOIPDULMEHTA HALEKHOCTU NO Harpyske yr=1;

NPW pacyetTe NPOYHOCTU I1EMEHTOB KOHCTPYKUMIA PyHAAMEHTA C 3aMeHOM AMHAMWUYECKOM
HarpysKu sKBUBAJIEHTHOM cTaTU4YeCcKol no dopmyne

Fa=vymFn, (2)

rae vr v n - KoadouuMeHTbl COOTBETCTBEHHO HAZEXKHOCTM MO HAarpyske U AUHAMWYHOCTY,
NpUHUMaemble no Tabauue 3;

www.pkb-titan.ru w TATAH



CHu1N 2.02.05-87 AKTyanun3mpoBaHHaa pegakuma PyHaameHTbl MaWKWH ¢ AMHAMUYECKMMU Harpyskamum

15

Fn - HOpmaTMBHOE 3HayeHue ,CI,VIHaMMHeCKOH HArpys3skuy, COoOTBETCTBYHOWEE HOPMaAJibHOMY

9KCNAyaTaUMOHHOMY peMmy paboTbl MalMHbl UAKM 0coboMy CWMIOBOMY BO3AEWCTBUIO U

npuUHMUMaemoe no CoOOTBETCTBYHOWMM pa3aesiamM nnn no 3aaaHN0 Ha NPOEKTUPOBAHMUE.

Mpwn pacyeTe MPOYHOCTU 3/EMEHTOB KOHCTPYKUMM ¢yHAAMEHTa Ha OCHOBE MPAMOro

AMNHAMMWYECKOro pacyeTa pacyeTHble AMHAMMYECKME Harpy3Ku Fq onpeaenstotca no ¢opmyne (2),

B KOTOPOM KO3QPULMEHT AUMHAMUYHOCTM N NPUHMMAETCA PaBHbIM 1.

Tabnuua 3

MalunHbI

KoaddunumneHnt
HaAeKHOCTUN No
Harpyske ys

C BPaLLAOLLMMMCA HYaCTAMU:

a) Harpysku, co3gaBaemble ABUNKYLLMMUCA YacTAMM
MalliMHbI, NPWU YacToTe BpalleHMsa, 06/MUH:

meHee 500

o1 500 go 1500

» 1500 » 2000

cB. 2000

6) HarpysKu oT MOMEHTa KOPOTKOTO 3aMblKaHUA

C KPWBOWMWMNHO-WATYHHbIMU MeXaHW3mMamu npwu
yacToTe BpalleHnsa, 06/MuH:

no 600

cB. 600

[pobunkn LWwekoBble, KOHYCHble
[pobunkn monotkosble
MenbHUUbI

Mpeccobl

MNpokatHoe obopyaoBaHue

Bpaluatolmecs neum

1,3

1,3
1,5
1,2

1(2")

KoadpdnumneHT gMHamMUYHOCTU N
ANl Harpy3oK
BEPTMKA/bHBIX| FOPU3OHTaNbHbIX

3 2

3-6 2

6-10 2

10 2

2 -

1 1

4 2
1,2 1,2

1 1

- 1

2 2

2 2

1 1
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KosdduupenT KoadppumumnmeHT AMHaMUYHOCTH N

1A HAarpy3oK
MawwnHbl HaeXxXHOCTK no A Py

Harpyske
Py Vs BepPTUKaNbHbIX| TOPU3OHTA/IbHbIX

: Ana NMPOMEKYTOYHbIX 3HAYEHWUIt YacToThbl BpaleHna 3Ha4deHuA K03¢¢MLI,VIEHT3 ANHAMUYHOCTU
onpeaenarTca MHTEpI'IOJ'IﬂLI,MEVI.

™ NnA KpaiiHnx onop GpyHAaMeHTa K ropM30HTaNbHOM HarpysKke, AeiCTBYIOLLEl NonepeK ocu neun (npu
yncne onop bonee AByx).

NMpumedyaHuna

1 Ana TypbomalimH molwHocTblo 6onee 25 Toic. KBT 3HaueHue KoadduumeHTa n AN BepTUKaIbHbIX
HarpysoK B nosuumu a) Tabaunupl cneayet ymeHblaTb B ABa pasa.

2 Ona MalluH C BPaLLAOWMMMKCA YacTAMM, Y KOTOPbIX UMEIOTCA TaKyKe BO3BPATHO-MOCTynaTeNbHO
OBMXKYLLMECA MacCbl, KO3GOULMEHT HaAeKHOCTM MO Harpyske Aana AUMHaMUYECKUX Harpysok,

CO34aBaeMbIX 3STUMM Maccamu, cneayer NpMHMMaTh yr= 1,3.

3 3HaueHuAa KoadduUMeHTa N OTHOCATCA K KenesobeToHHbIM dyHAamMeHTam. [NA CTaNbHbIX
dyHAamMeHTOB ciegyeT NPOM3BOAMTb AMHAMMUYECKMI pacyerT.

4 anBe,ﬂ,eHHble B TaﬁJ'IMLI,e 3Ha4YeHuA N y4nTbiBalOT 3HAaKONepemeHHOe AEVICTBMG Harpysok.

5.2.22 MNpu npoekTMpoBaHMM GYHAAMEHTOB MAWMH C AMHAMUYECKMMM HaArpyskamum ans
CTPOMTENbCTBA B CEMCMMYECKMX PaOHaX pacyeT NPOYHOCTM 3/1IEMEHTOB MacCUBHbIX GYHAAMEHTOB
cneayet nponssoauTb 6e3 yyeta CeMCMUYECKMX BO3AENCTBUN.

Mpn pacyeTe paMHbIX, CTEHYaTbix WM obneryeHHbix GYHAAMEHTOB Ha CeMCMUYECcKue
BO34eNCTBMA B 0CODOOE coyeTaHMe Harpy3ok cneayeT BKAKOYATb pacyeTHble AMHAMWU4YecKue
Harpysku, coO3ZaBaemble MallMHAMM B HOPMAJIbHOM  3KCNAyaTaUMOHHOM pexume, C
KO3pPULMEHTOM HaZLeXXHOCTU MO Harpyske yr= 1.

5.2.23. MMpu npoekTMpoBaHMM GYHAAMEHTOB 34aHUN W COOPY)KEHWUM, UYYBCTBUTENbHbLIX K
HEepaBHOMEPHbIM 0OCalkaM W BOCMPUMHMMAIOWMX AUMHAMUYECKME HaArpysku, nepenaBaemble
MalUMHAMKN Yepes CTPOUTE/NIbHbIE KOHCTPYKUMWU WAW TPYHT, cpegHee AaBneHue nod noaoLwBsoin
dyHOaMeHTa Ha eCTeCTBEHHOM OCHOBaHWUM A0/IXKHO YA0B/ETBOPATH YCI0BUIO

p < VYahR. (3)

Ycnosue (3) 40/IKHO BbINONAHATLCA ANA GYHAAMEHTOB 34aHUIA U COOPYHKEHUIN B NpeesiaxX 30Hbl,
rae CKopoCTb KonebaHUM Vs = asw Ha NOBEPXHOCTU rPYHTa OT MMMYAbCHbIX UCTOYHMKOB bonee 15
MM/C, OT UCTOYHWKOB MEpPUOAMYECKOro AEWCTBUA WU CcaydaliHbix 6onee 2 mm/c (3gecb as -
aMmnauTyaa KonebaHuit rpyHTa, onpegensemaa no ¢dopmyne (19), w - yrioBas 4acrtoTa
BbIHY}KAEHHbIX KOiebaHni pyHAAMEHTA-UCTOYHMKA ANA MALLUUH C MEPUOANYECKMMU Harpy3Kamu
NN COBCTBEHHbIX - 151 MALLUH C UMMYAbCHBIMU AW CYYaHbIMW Harpy3Kkamm).
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5.3 Oco0eHHOCTH NMPOEKTHPOBAHUS CBANHBIX ()YHAAMEHTOB

Ona yHAAMEHTOB MALIMH C NEpPUOAUYECKMMMU HArpy3Kamu BO3MOMKHO NPUMEHeHue cBal
nobbix  BMAOB; AnA  GyHAAMEHTOB MAWMH  YAAPHOrO AEWCTBMA  cnepyeT  NPUMEHATb
)ene3obeToHHble CBau CN/IOLWHOrO CEYEHUA.

PaccToaHMe mexay UeHTpaMu cBali B CBaWHbIX ¢dyHAAMEHTax cneayetr MNpUHUMaTb B
COOTBETCTBMM C yKaszaHMAMM CIM24.13330, Ho He 6onee 10d (rae d - AanameTp UM MEHbLLMI pasmep
CTOPOHbI MONEPEYHOro CeYeHUA CBalA).

Pacuer KonebaHui cBaliHbix GYHOAMEHTOB BbIMOMIHAETCA B COOTBETCTBMM C YKa3aHUAMM
noapaszaena 6.6.

5.4 Oco0eHHOCTM NPOEKTHPOBAHUS (YHAAMEHTOB MAaIIMH HAa MHOIOJETHeMep3JbIX
rpyHTax

541 ®yHgameHTbl MaWMH C  AWMHAMWYECKMMM  Harpyskamu, BO3BOAMMbIE  Ha
MHOrONeTHEMEP3/bIX TPYHTax, cieayeT NPOeKTUMpoBaTb B COOTBETCTBUM C TpeboBaHuamu CIl
25.13330 1 fonoNHUTENbHbIMM TPEOOBAHUAMM, N3NOXKEHHbIMK B 5.4.2, 5.4.3, 6.7.2, 6.7.3.

(Oneuarka).

5.4.2 Hecyuwyto cnocobHOCTb OCHOBAaHWN (PYHOAMEHTOB MALWWMH Ha MHOrONETHEMEP3/bIX
FPYHTax, MCNONb3yEMbIX B KayecTBe OCHOBAaHWM No npuHuuMny |, cnegyet onpegensatb nNo
yKazaHuAam CM 25.13330 ¢ y4eTOM AOMOJIHUTENbHOrO Ko3dduumeHTa ycnosuii paboTbl Ve,
NPUHUMaeMoro no Tabauue 4.

Tabnunua 4

KoaddnumneHT ycnosmnin paboTbl OCHOBAHUSA Ycs U3

KoadodumumneHT ncnonb3oBaHMA MallnH BO
MHOTO/IETHEMEP3/IbIX TPYHTOB, UCMOJIb3YeMbIX MO
BPEMEHMU
npuHumny |

MeHee 0,5 0,8
010,5000,7 0,7
Cs.0,7 0,5

5.4.3 CpepHee cTaTUyecKoe fAaB/ieHMe p nop, NoaowBor ¢yHAAMEHTa Ha ecTecTBeHHOM
OCHOBAaHMM W Hecywyl CnocobHOCTb OCHOBAHWIM CBAaWHbIX (YHOAMEHTOB MalMH C
OVNHAMUYECKMMM Harpyskamu Ha MHOroneTHeMeps3ablX rPyHTax, UCNosb3yembiX No npuHumny ll,
cnegyet onpeaenstb COrlacHoO TpeboBaHUAM COOTBETCTBEHHO 5.2.19 1 6.6.1.

6 Pacuyer xoe6annii pyH1aMeHTOB MAIIUH
6.1 O0mme yka3zanusi o pacuery koJsedanuii yHaaMeHTOB MAIIIMH

6.1.1 Pacuer KonebaHui nponssoanTCA Ha OCHOBE nNPUMEHEHUNA aHAIUTUYECKUX WIn
YNCNEHHbLIX METOAO0B. q)yHLI,aMEHTbI Bmecte C MX OCHOBAaHWAMU U MalUMHAMMU [O0NYyCKaeTCA
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paccmaTpmBaTtb KakK CUCTEMbI C KOHEYHbIM WU H6ECKOHEYHbIM YMCNOM CTeneHekn CBOﬁO,CI,bI.

Pe3ynbTaTbl pacyeToB A0NXKHbI YA0B/ETBOPATb YCAOBMAM HACTOALWMX NPABUA U AONO/IHUTENbHbIM

YCNOBUAM TeXHWYEeCKoro 3afaHuA. [lonyckaeTcA MCNoNb3OBaHMe B pacyeTax BepPOATHOCTHbIX

MEeToa40B N MeTo40B TeopUn HaaeXHOCTU, Y4UTbiBaOLWNX CTaTUCTUYECKUI pa36poc KeCTKOCTH

OCHOBAHWM N CNYYalHYIO NPUPOAY AMHAMUYECKUX HAarpy3oK.

AMNANTYAbl BbIHYXKAEHHbIX M CBOBOAHbIX KOonebaHui dyHaameHTa WAW OTAENbHbIX €ero

9/1EMEHTOB cCneayetr onpeaenAatb ANA  pPas/iIMdHbIX TUNOB MaAWUMH  COMMIaCHO YKa3aHUAM

COOTBETCTBYIOWMX pa3aenos. OnpeaeneHne amnantya KonebaHuii NPonMsBoOANTCSA PasaebHO Mo

HanpaBaeHNAM N COOTBETCTBYHOLWMM HaCTOTam KonebaHum.

AMnauTyabl KonebaHnin GyHAaAMeEHTa A0NKHbI YA0BNAETBOPATb YCNOBUIO

a<say

(4)

roe a - Hambonblwaa amnantyga konebaHmi dyHgaMeHTa, onpeaenaemas pacyeTom;

a, -

npeaenbHO AOMNyCTUMAA aMnautyaa KonebaHuh ¢yHAaMeHTa, YyCTaHaB/AMBaemas

3a4aHMeM Ha NPOEKTUPOBaHME, a NPU ee OTCYTCTBMM B 3aA4aHUM NPUHMMaeman no tTabauue 5.

Tabnuua 5

MaluHbi

MpegenbHo AoNyCcTMMan amnanTyaa KonebaHui a,, Mm

C
BpaleHna, 06/muH:

Bpawlarowmmmca 4Yactamm npu 4actoTe

meHee 500

o1 500 go 750
o1 750 no 1000
o1 1000 go 1500

csbiwe 1500

FrOPU30HTANIbHbIX

BEPTUKa/IbHbIX

0,2
0,2-0,15
0,15-0,1
0,1-0,05

0,05

0,15
0,15-0,1
0,1-0,06

0,06

C KpMBOLWMMHO-WATYHHbIMU MEXaHU3MaMu Npu
yacToTe BpalleHnsa, 06/MuH:

meHee 200

o1 200 go 400

o1 400 go 600

cBbiwe 600

[Ona nepsBoi rapmMoHMKMK

[nAa BTOpoiA rapMOHMKM

0,25
0,25-0,15
0,15-0,1

0,1

0,15
0,15-0,1
0,1-0,05

0,05

[po6UNKN KOHYCHbIE U LLLeKOBbIe

www.pkb-titan.ru
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MawwHbl MpegenbHo JonycTMmas amnauTyaa konebaHui a,, Mm
[pobunkn monotkosble Kak 419 MalmH ¢ BpaLLatoWMMmNCa HYacTamum
Ky3HeuyHble MoNoThI 1,2 (0,89
Mpeccobl 0,25
dopmOoBOUHbIE MALLUHbI 0,5 1AM no FOCT 12.1.012 (npu pacnosioKeHM Ha
dyHOameHTax pabounx mecr)
MenbHULbI 0,1""

" Npw Bo3BeAeHUM GYHAAMEHTOB Ha BCEX BOAOHACLILLEHHbIX MECKaXx, a TaKKe Ha MeNKMX U MblaeBaTbIX
neckax Majion 1 cpeaHei cTeneHn BoAOHaChIWEHUA.

™ CpefHeKBaapaTMUECKoe 3HaYeHne amnanTyapl KonebaHuii.,
NMpumevyaHuna

1 [Ana NMPOMEKYTOYHbIX 3HAYeHU YacToThbl BpaweHna npegenbHoO Aonyctmaa amMnantyga
onpeaenaeTca VIHTEpI'IOJ'IFILI,VIGﬁ.

2 na malmnH c yactotoi spaleHusa 200 06/muH U meHee npu BbicoTe dyHAameHTOB 6onee 5 m
npeaenbHO A0NYyCTUMaa aMnNAnTyaa yseanumsaetca Ha 20 %.

Mpw pacyete KonebaHui GyHOAMEHTOB MALLMH AONYCKAeTCA:

paccmaTpuBaTb OCHOBaHME KaK ynpyro-Bs3koe JIMHeHo aebopMmnpyemoe, CBOMCTBA KOTOPOro
onpeaenaTca KoappuLuMeHTaMm ynpyroro paBHOMEPHOrO M HEPaBHOMEPHOTO CXKaTuA, YNPYyroro
PaBHOMEPHOINO W HEepPaBHOMEPHOro cABura u KoadpdUUMEHTaMK, XapaKTepUsyHLWMMM
aemndupoBaHue;

He Yy4YnTbIBaTb 3KCLEHTPUCUTET B pacnpeaeneHnn macc pyHaameHTa, eCn OH He MpeBblllaeT
3HaYeHWUI, YKa3aHHbIX B 5.2.7;

npu ynpyrom HepaBHOMEPHOM CXaTuu (noBopoTe noaowsbl PpyHAAMEHTA OTHOCUTENbHO
FTOPU3OHTA/IbHOM OCKU, MNPOXOAsLWelr Yepe3 UEHTP TAXecTM nodowsbl ¢GyHOAMEHTa
nepneHANKYNIAPHO NJIOCKOCTU KonebaHuin) AonycKaeTcs NPUHMMATb, YTO NAOCKOCTb KONebaHui
napanfienbHa JIMHUN AEeACTBUSA BO3MYLLAIOLWEN CUAbI MAN NAOCKOCTU AEACTBUS BO3MYLLAOLWLEro
MOMEHTA.

Mpy AencTBuM Ha GyHOAAMEHT MaLUMHbl OAHOBPEMEHHO HECKO/IbKMX BO3MYLLAMOLWMX CUA U
OTCYTCTBMU AaHHbIX 06 MX $a30BOM COOTHOLIEHUM PACCMATPMBAIOTCA BapMaHTbl CUHPA3HOro M
npotusodasHoOro AenCcTBUs CU, BbidbiBatoLne Hanbonee HebnaronpusaTHble Gopmbl KonebaHuUA.

6.1.2 OCHOBHYIO YNpPYrylo XapaKTEPUCTUKY ECTECTBEHHbIX OCHOBaHUI GyHAAMEHTOB MaLLUMH -
KO3pPUUMEHT yNpyroro paBHoMepHoro cxkatua, C;, KH/M3, cneayeT onpenenats, Kak Npasuio, no
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pe3yabTtatam MCNbITaHUIM MW HA OCHOBE AaHHbIX 0 CKOPOCTAX NPOAONbHbBIX U MONEepPeYHbIX ynpyrux
BOJIH.

MpWn OTCYTCTBMM 3KCMEPMMEHTA/IbHBLIX AaHHbIX 3HayeHue C, Ana GpyHAAMEHTOB C NaoWanbio
nogowsbl A He 6onee 200 m? gonyckaeTca onpeaenatb no Gopmyne

(5)

rae bo - KoapduumeHT, M1, NpuHMMaemblit paBHbIM ANA MecyaHblX rPYHTOB 1, Ans cynecei u
CYrNMHKOB 1,2, ANA TNWH M KPYNHOOB/10MOYHbIX FPYHTOB 1,5;

E - moaynb pebopmaumm rpyHTa nog nogowson ¢yHgameHTa, Kla; B cnyvyae HeogHOPOAHOIO
OCHOBaHMA 3Ha4yeHWe E onpeaenseTca Kak cpegHee B Npeaeniax CKMMaeMon TONLWM;

A10 =10 m?;
A - nnowaas noaoLwsbl pyHAAMEHTa, M2,

[na pyHAaMEHTOB € N0WaAb0 NoaoLwBbl A, npesbiwatoweit 200 m?, 3HadeHne KoapduumeHTa
C; NpMHUMaeTcA Kak Ana GyHAaMeHTOB C NAOLWaabio NoaoLwsbl A = 200 m2.

6.1.3 KoadpduumeHTbl ynpyroro HepaBHoMepHoro ckatusa Cs, KH/M3, ynpyroro pasHomepHoro
casura Cx KH/M3, 1 ynpyroro HepaBHomepHoro cagura Cy, KH/M3, npuHumatotca no pesynbratam
MCNbITAHWM WAM  HA OCHOBE [AaHHbIX O CKOPOCTAX YNPYrMx BOJIH, @ MNpW OTCYTCTBUM
9KCNEepPUMEHTANbHbIX AAHHbIX PaBHbIMU:

Co =2GC;; (6)
C)( = O,7Cz, (7)
Cy = Ca (8)

6.1.4 KoadpdnumeHTbl }KeCcTKOCTM ANA eCTeCTBEHHbIX OCHOBaHUM K7, K¢, Kx, Ky onpegenstotcs no
dopmynam:

NpW yNnpyrom paBHOMEPHOM CXKaTuu - K;, KH/m,

K; = GA; (9)

npyv ynpyrom HepaBHOMEPHOM CXaTuu (NoBopoTe noAowWwBbl PpyHAAMEHTA OTHOCUTENIbHO
rOPM30OHTaNbHOW OCM, MNpoOXoAAwen uepe3 LEHTP TAXecTM nogowsbl  yHOAAMEHTa
nepneHAMKYNspHO NAOCKOCTU KonebaHuii) - Ky, KH-m,

Ko = Colo; (10)

npv ynpyrom paBHoOMmepHOM cagure - Ky, KH/m,

Kx = CxA,' (11)
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npyv ynpyrom HepaBHOMEPHOM cABure (noBopoTe noAowsbl GyHAAMEHTA OTHOCUTENbHO
BEPTUKANbHOMN OCK, NPOXOAALLEN Yepes LLeHTP TAXKECTM nogowsbl GyHAAMeHTa) - Ky, KH-m,

Ky = Cyly. (12)

B dopmynax (10), (12):

I M Iy - COOTBETCTBEHHO MOMEHTbI MHEPLMUM NAoWaaM noowsbl GyHAAMEHTA OTHOCUTENbHO
rOPU30OHTaNbHOW OCM, NEepneHAMKYNAPHOM NNAOCKOCTM KonebaHui, M BEPTUKANbHOW OCU
dyHAaMEHTa, NPOXOAALLMX Yepes LEeHTP TAXKECTU NoAoLWBbI, M%.

C uenbto bonee TOYHOM OLEHKM KOIPPULMEHTOB KECTKOCTU OCHOBAHUA CAeAyeT y4uTbiBaTb
BAUAHWE pPAAA AOMONHUTENbHbIX (GAKTOPOB, TaKMX KaK Hanauume nona, HGOKOBOM 3acCbIMKM
byHOamMeHTa M gp., HA yBeAUYeHuUe 3TUX KoapPUUMEHTOB, NpPoBOAA AN ITOr0 ChneumanbHble
nccnenoBaHus.

6.1.5 [emndupyrouMme CBOMCTBA OCHOBAHMUA [AOMXKHbI YYUTbIBATbCA OTHOCUTE/IbHbIM
AemnoupoBaHuem § (401A KPUTUYECKOTO 3aTyXxaHUA KonebaHui), onpeaensieMbiM, Kak NpPaBuno,
No pe3ynbTaTam UCMbITAHUMN.

Mpwn OTCYTCTBMU IKCNEPUMEHTA/NIbHbIX AaHHbIX OTHOCUTENbHOE AemndupoBaHue ANA
BEPTMKaNbHbIX KonebaHuit gonyckaeTca £, onpenenatb no popmynam:

ANA YCTaHOBUBLLMXCA (rapMOHUYECKUX) U CAYyHaHbIX KonebaHni

T (13)

(14)

roe p - 7o e, Yto B 5.2.19;
E, C;- 1O Xe, uTOo B 6.1.2.

6.1.6 3HauyeHMA OTHOCUTENbHOrO AemMndUPOBAHUA ANA FOPU3OHTANIbHLIX M BPALLATENbHbIX
KonebaHWM OTHOCUTENbHO TOPM30HTA/IbHOM U BEPTUKAIbHOM OCEN MPUHMMAIOTCA PABHbIMMU:

& =0,6&; (15)
& = 0,5¢;; (16)
&w=0,3¢,. (17)

(Oneuartka).
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6.1.7 Mpw rpynnoBoit yCTaHOBKE j OAHOTMMHbLIX MAlWMH Ha obwem dyHAameHTe 3HayeHuA
amnauTya KonebaHuii dyHaameHTa a cnegyeT onpeaensato Npu j = 2 Kak CcyMMy amnanTya, npuj >
2 no dopmyne

(18)

roe k - KoadPpuumMeHT, NpMHMMaeMbI ANA MaWKH NepUoanNYecKoro 4encTeus paBHbim 1,5, ana
MAWWH C MMMNYNbCHbIMK Harpyskamu - 0,7, onA MaWWH CO CAYyYaMHbIMM AUHAMMUYECKMMMU
Harpyskamm - 1;

ai - amnaunTyga konebaHui dyHgameHTa npu paboTe i-i MalnHbI;
J -4MCcno malmnH.
PacyeTHble 3HAYEHUA aMNAUTYA AO0MKHbI YA0BNETBOPATL YCNOBUIO (4).

Mpu rpynnoBoi YCTAaHOBKE pPa3/IMYHOrO TMMa MalMH Ha obuwem dyHAameHTe amnautyay
KonebaHnin dyHoameHTa crefyeT onpeaenATb Kak CyMMy amnauTyn KonebaHwui, Bbi3blBaeMblX
paboTol Kaxaon n3 mawuH. Mpu aTom B ycnosuu (4) npepenbHO AONYyCTMUMAs amMnauMTyaa
npuHMmaeTcs Ha 30 % 6onee 3HaYeHWUI, NpUBEAEHHbIX B Tabauvue 5 A41a TMNA MaLUMHbI U YacTOTbl
KonebaHMiM, COOTBETCTBYIOLLMX HANBO/IbLLEN COCTABAAIOWEN PacYeTHON aMNANUTYAbl.

Mpyn ycTaHOBKE MaLUMH C NEPUOAMUYECKUMUN U CAYYAaMHBIMU HarpysKammn Ha oTAe/IbHO CTOALLUMX
dyHOameHTax amnantyay KonebaHuit Kaxkgoro dyHAameHTa cneayeT onpeaenatb C y4eTom
KonebaHWi, pacnpocTpaHAKLWMXCA B FPYHTE NpM paboTe MallMH, YCTAaHOBAEHHbIX Ha APYrux
dyHOAaMeHTax, B COOTBETCTBUM C yKa3aHMAMM nogpasaena 6.5. Mpn sTom 4oNyCTUMYO aMianTyay
KonebaHnn GyHaamMeHTa-NpUeMHUKa a, cneayeT NpuHUMaTh Ha 30 % 6onee 3HaYeHU NpeaenbHO
AONYCTUMbIX aMNAUTYA, NPUBEAEHHbIX B Tabanue 5.

Ona PyHOAMEHTOB MALIMH C MMMNYAbCHBIMU HArpy3KaMu, YCTaHAaB/MBAEMbIX HA OTAE/bHbIX
byHOameHTax, pacyeT amnauTysn KonebaHui gonyckaeTca Npou3BoAnTb 6e3 yyeTa nepegauu
KonebaHWi No rpyHTy.

6.1.8 PacueT amnauTya BepPTUKaANbHbIX (TOPU3OHTaNbHbIX) KOIe6aHUI rPyHTa COOTBETCTBEHHO
NP BEPTUKaNbHbIX (FOPU30HTabHbIX) BUBpaumax GyHAAMEHTOB MalUUH cneayeT Npou3BoauTb No
dopmyne

-

1 & -1

“l+G-D & ) (19)

a. =

roe ds - amnanTyaa BepTUKaNbHbIX (rOPM30OHTasIbHbIX) KOonebaHui rpyHTa Ha NOBEPXHOCTU B
TOYKe, PACMO/IO}KEHHOW HA PACCTOAHUM I OT BEPTUKANbHOW OCcK PyHAAMEHTA, T.€. UCTOYHMKA BOSTH

B IPYHTE;
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Qo - aMNAUTYAA CBOHOAHBIX MW BbIHYXAEHHbIX BEPTUKANbHbIX (TOPU3OHTAIbHBIX) KoNebaHni
dyHAaMeHTa, T.e. UCTOYHUKA BOJIH B TPYHTE Ha YpPOBHE €ro NoAoLWBbl, onpeaenAemas A
Pa3/INYHbIX BUAOB MALWWH No Gopmynam noapassfenos 6.2 - 6.4, B KOTOPbIX hi cneayeT 3aMeHUTb
Ha MUHYC ho;

S=r/ro;

3[1eCb r - PacCTOAAHUE OT BEPTUKAbHOMN OCK PYHOAAMEHTA-UCTOYHMKA A0 TOYKM Ha MOBEPXHOCTH
rPYHTa, ANA KOTOPOM onpeaenseTcs amnanTyaa konebaHui;

1

B

ro- I'IpMBe,CI,eHHbIﬁ pagnyc noaoLwsbl dJYH,CI,aMeHTa-MCTOHHMKa, ro= -

YacToTy BOJIH, pPacnpocTpaHAKLWMXCA B T[PyHTe, caedyeT NPWUHMMaTb pPaBHOM 4acToTe
KonebaHuni pyHaameHTa MaLlmUHbI.

MpumevyaHune - B uenax yTOUYHEHUA aMNAUTYA KosiebaHWiA, PacnpoCTPaHAIOWMUXCA B TPYHTe,
[OMyCcKaeTca nNpou3BoAMTb MPOrHO3MpoBaHWe KonebaHUi rpyHTa Ha OCHOBE 3KCMepUMEHTasIbHbIX
nuccneoBaHum.

6.2 Pacuer KosiebaHmii PyHIAMEHTOB MAIIMH ¢ IEPUOIUUECKHUMH HArpy3Kamu!

PamHvbie pyHOameHmbor?

L' K mawmnHam c nepnoandeCkKMMmM Harpyskamm OTHOCATCA MallMHbl C BpaWalOWMMUCA YHaCTAMM,
KPUBOLWUNMHO-WATYHHbIMN MEXaHU3MaMMW, ApO6MJ’IKM n ap.

2 YkasaHuA 6.2.1 - 6.2.4 OTHOCATCA K MalUMHAM C NepUOANYECKMMM Harpy3Kammn, MMeLWMM YacToTy
BpalleHna He 6onee 1000 06/MuH. [1na pamHbIX GyHAaMEHTOB MaLLWH C YacToToM BpalleHma 6onee 1000
06/MUH cneayeT BbINOAHATL NPAMOA AMHAMUYECKUIA pacyerT.

6.2.1 AMNAUTYAbl FOPU3OHTANbHO-BPALLATE/IbHBIX KONebaHW OTHOCUTENbHO BEPTUKA/IbHOM
0CM BepXHel NAUTbl PaMHbIX GYHAAMEHTOB ah,y, M, CNejyeT onpeaenaTb no Gopmyne
anp = ax + ayly, (20)

roe ax - aMnauTyga ropu3oHTaNbHbIX KonebaHMM UeHTpa TAXKECTM BEpXHEW NAUTbl, M,
BbluMcnsemas no popmyne

a, o

-/, ) T +3E) ©/2,) (21)

a, =

ay - amnauTtyga (yron noBopoTa), pafd, BpallaTeNbHbIX KoiebaHWi BepxXHEW MAUTHI
OTHOCUTENIbHO BEPTUKA/IbHOW OCU, NPOXOAALLEN Yepe3 ee LEHTP TAMKECTM, onpeaensemasn no

dopmyne

a

.ot

J[l—(o) L) +4E) (o }.\,):;
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W - YacToTa BpaLLeHMA MawmuHsbl, ¢, w = 0,105n;;
Nr - YacToTa BpallleHUA MalnHbl, 06/MUH;

Qx,st, Ay,st - COOTBETCTBEHHO NEPEMELLEHNE, M, U YTO/1 MOBOPOTA, Pa, LLEeHTPA TAXKECTU BEPXHEN
NAUTbI NPU CTaTUYECKOM AENCTBUM CUANbI Fr U MOMeHTa M, onpeaensemble No popmynam

F,
Ay o =7
e (23)
M.
av..’: = .S_.
N (24)

34ecb Fp - pacyeTHOe 3Ha4YeHWe roprU30oHTaNbHOM COCTAaBAAOLWEN AMHAMMUYECKOM Harpysku, KH,
onpeaensemoe rno COOTBETCTBYIOLWMM pasgenam C y4eTOM YKasaHuin 5.2.21;

M; - pacyeTHoe 3HayeHuMe BO3MYLLAIOLLEr0 MOMEHTA OTHOCUTENbHO BEpPTUKAaNbHOW OCH,
NPOXOAALLEN Yepes LEHTP TANKECTU BePXHEN NAUTbI, KH:M, 4158 MaLLWH C BPaLLaOLLMMMUCA YacTAMMU
cnepyet npuHUMmaTb M; = Falp/2;

Sv Sy - KOaddUUMEHTBI KECTKOCTU cucTeMbl yHAAMEHT - OCHOBAaHME COOTBETCTBEHHO B
rOPU30HTaNbHOM HanpasBAEeHUKN, NePneHAUKYNAPHOM OCU Basia MallMHbI, KH/m, 1 npu nosopoTe
B rOPU30HTa/IbHOM NAOCKOCTU, KH-M, onpeaenaembie no popmynam (25) u (26);

&'y, §'v - oTHOCUTENbHbIE AemMNdUPOBAHUA CUCTEMbI PyHAAMEHT - OCHOBAHUeE, onpeaensemole
no ¢opmynam (31) u (32);

Av Ay - YrnoBble 4acTOTbl FOPU3OHTANbHbIX W BpawaTenbHbIX KonebaHui ¢yHAameHTa
OTHOCMTE/IbHO BEPTUKaNbHON OCK, NPOXOAALLEN Yepe3 LLeHTP TAMKECTU BepxHeWl nauTbl, c?,

onpeaensemblie no popmynam (33) u (34);

Ip - PaCCTOAHUME OT LLEHTPA TAXKECTU BerHeVI nAnTbl 40 OCU Hanbonee YAaNeHHOro nogwunnHUKa
MalWKnHbI, M.

6.2.2 KoadpPULMEHTbI XKECTKOCTU KOHCTPYKLUMN PyHAAMEHTA C Y4ETOM YNPYrocTM OCHOBAHMUA Sy,
KH/M, 1 Sy, KH-m, cneayeT BbIUMCAATL NO Gopmynam:

s - 1 _
UK )+RIK)+AIS)

(25)

S, = - ! —:
YK )+A/SY)

(26)

B dopmynax (25) v (26):

h - BbicoTa pyHAAMEHTA, M;

www.pkb-titan.ru W TMTAH



CHu1N 2.02.05-87 AKTyanun3mpoBaHHaa pegakuma PyHaameHTbl MaWKWH ¢ AMHAMUYECKMMU Harpyskamum
25

Kx, Ky, Ko - KO3pPUUMEHTBI })KECTKOCTU OCHOBAHWA COOTBETCTBEHHO NPU YNPYrom paBHOMEPHOM
Kx 1 HepaBHOMepHOM Ky caBUre U HEpPaBHOMEPHOM CxKaTun K¢, onpegensaemble B COOTBETCTBUM C
TpeboBaHnAMM 6.1.4 UK 6.6.3;

S - cymma KoahPULIMEHTOB XECTKOCTU BCeX NonepeyHblX pam pyHAaMeHTa B rOPU3OHTa/IbHOM
HanpaBNeHMU, NEPNEeHOUKYNAPHOM OCM Basfa MawwuHbl, KH/Mm (N - yMcno nonepeyHbix pam),
onpegensemasn no popmyne

(27)

Sy - cymma KoahPULMEHTOB KECTKOCTM BCEX MOMNEPEYHbIX pamM NPU NOBOPOTE BEPXHEN NAUTDI
B FOPM3OHTA/ZIbHOM MNJOCKOCTU OTHOCUTENIBHO ee LeHTpa TAXKecTu, KH-m, onpeaensemasa no
dopmyne

=i (28)

roe ej - paccTosiHMe oT NJIOCKOCTM i-i NonepeyYyHor pambl A0 LEHTPa TAXKECTU BEPXHEN NAUTDI,

Ko3addULMEHT KECTKOCTU OAHOITAXKHbLIX MOMEPEYHbIX PaM C KEeCTKUMWU y3namu S, KH/m,
cnepyet onpefenAtb no popmyne

12,1, ;(1+6k,
s _12EL,(+6k)

1307 L2
h; (2+3k;) (29)
roe Ep - moaynb ynpyroctu maTepuana pam BepxHero ctpoenus, Klla;
nl,,
k= Tr
ol ¥ (30)

Ini, 11i - MOMEHTbI MHEepPUMN NOoNepeYHbIX CeYEHUNIM COOTBETCTBEHHO CTOMKM U purena pamol, m*,

hj, li - COOTBETCTBEHHO pacyeTHas BbICOTa CTOMKM W PaCYeTHbIN NPOJIET pUrens i-i nonepeyHom
paMbl, M.

MpumeyaHue - [JonyckaeTcs NPUHNMATb PaCUYETHYHO BbICOTY CTOMKK h; paBHOM PaCcCTOAHUIO OT BEPXHEN
rPaHW HUXKHEN NAUTbl A0 OCU purens (NpoxoAsAlel yepes LEeHTP TAXKECTU NAOWaaM ero cevyeHus), a
pacyeTHbIN NponeT purens pasHbiM 0,9 PacCTOAHUA MEKAY OCAMMU KOJIOHH.

(Oneuarka).

6.2.3 OTHOocUTeNbHOe aemnoupoBaHme cuctembl GyHAAMEHT - OocHoBaHMe &'x u &'y cneayet
onpeaenatb no Gopmynam:
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<)
» (31)
i.:.=s\. g\.vK].. —-).‘S:. :’
wlll
v v/ (32)

roe &, &o, §u - OTHOCMTENbHOE AeMndUpPOBAHNE AR TOPU3OHTANbHbBIX & M BpaALLATENbHbIX §p U
&y KonebaHu GyHOAMEHTA Ha FPyHTe, onpeaensemoe B COOTBETCTBMM € TpeboBaHMAMM 6.1.6 nan
6.6.4;

Y - KOIQOMUMEHT nNOrnoweHua 3SHeprum npu  KonebaHuMAX, NPUHUMAEMbIN  Ana
}ene3obeToHHbIX KOHCTPYKUMI paBHbim 0,06, ANs cTanbHbIX KOHCTPYKUMA - 0,02,

6.2.4 Yrnosble 4acToTbl KonebaHui dyHaameHTa Ax U Ay, Cl, cneayer onpeaenatb no
dopmynam:

m ’ (33)

(34)

B dopmynax (33), (34):

M _ macca cucTeMbl, BKAKOYAKOLWAaA Maccy BCe MalUMHbI, BEPXHEW NAUTbI, NPOAOAbHbIX BanoK
N NonepevHbIX purenen pam, NPUMbIKaOLWMX K BepxHel namte, n 30 % maccbl BCEX KONOHH
dyHOameHTa, T;

6 5 o o
¥ - MOMEHT UHepumn maccbl 7! oTHOCUTENIbHO BEPTMKANbHOM OCK, MPOXOAALLEN Yepes LEHTP

o o 6
TAMECTU BEPXHEN NAUTbI (rOPU3OHTANbHOM pambl), T-M?; BEIMUMHY ¥ [0MNYCKaeTca onpeaenatb
no ¢opmyne

B, =0.1m°, (35)

rae | - AnMHa BEPXHEeN NAUTbI, M.

MaccugHble u cmeHYameole gpyHOameHmMol

6.2.5 AMNAUTYAbl TOPU3OHTANbHO-BPALLATENbHbBIX KONebaHUIA BEpPXHEN FPpaHM MACCUBHbIX U
CTeH4YaTbIX PyHAAMEHTOB OTHOCUTE/IbHO FTOPU3OHTAZIbLHOM OCU Ohe, M, CNeayeT onpeaenatb no

dopmyne
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F, \]uf-x—-l"__i((-) Wy T
Qe = VOl a 2l VO
K VO +4&(0/2,) Q3 (36)
roe
hy
v, =3, +p—S;;
N: (37)
hy
Y, =5, +B—S,:
3necb
“V)}':\‘l: 1:‘) C \I:
S;=1+PB) —| +B(1+K)—;.—; :
\ Az ) S (39)
A, &
S, =(1+p)—=—=+p+x);
Ay (40)
S.=1+x/1-| .L)i
| \A:)
L 7 J (41)
Sa=1+x; (42)
P N\ '5_,}' NN r 7y \2 A il
O =[] +a+p)| == | | 2| 14 22| +4e.8, 22 |5
\A, ) 0 | \A, ) .
e e =/ (43)
J:;v’.':\i- ® iu: ’ C \", B :-v: !
Q=(1+P)| —| +—=—=—-| — 1 1+—=—— |
\ 2, ) e & \A )N At ]
L~ x \ 7N\ X /) (44)
B h::m
® (45)
M
“=En
22 (46)

Ao Ao - yrnosble 4actoTbl KonebaHuit dyHAameHTa, €1, COOTBETCTBEHHO FOPU3OHTA/bHbLIX U
BPALWATENbHbIX OTHOCUTENIbHO TOPU3OHTA/ZIbHOM OCK, MPOXOAALLEN Yepe3 UEHTP TAXKeCTU
nogowsbl pyHAAMEHTa nepneHAMKyAAPHO NAOCKOCTU KonebaHui, onpeaensemole no opmynam:

K,

l, =, 1—

N m (47)
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(48)

(49)

Kx K¢ - KO3dPUUMEHTbI KECTKOCTU OCHOBaHuA, KH/M 1 KH:-m, onpepensembie COrnacHo
YKasaHuAM 6.1.4 Unn 6.6.3;

B¢0 - MOMEHT MHEPLUMM MACCbl BCEW YCTAHOBKM OTHOCUTE/IBHO OCU, MPOXOAALLEN Yepes LeHTP
TAMECTU NoAowWwsbl GyHAAMEHTa NepreHANKYNAPHO NIOCKOCTU KonebaHui, T-m2, onpeaenseTca
no ¢opmyne

B0 = O + mh2?; (50)

B¢ - MOMEHT MHEPLMM MaACCbl BCeM YCTaHOBKM (dyHAAMeHTa € 3acbINKOM rpyHTa Ha ero obpesax
M BbICTYMaX M MallMHbl) OTHOCUTENbHO OCM, MPOXOAALLEelN Yepe3 O6WMI LEHTP TAXKECTU

nepneHanKyNAPHO NI0CKOCTU KonebaHuit, T-m?;

m - macca BCeW yCTaHOBKM (PyHAameHTa C 3acbiNKOM rpyHTa Ha ero obpesax M BbICTynax M
MaLLUWHbI), T;

Frn - pacyeTHas Tropu3OHTaNbHaA COCTaBAAOWAA BO3MYLLAOWMX CUA  MaLlUUHbI, KH,
onpeaenaemasn No COOTBETCTBYHOLLMM pa3aenam C y4eToM yKasaHun 5.2.21;

M - pacyeTHOe 3HayeHMe BO3MYLLAKOLWEro MOMEHTA, KH-M, paBHOro Ccymme MOMEHTOB OT
FOPM30HTAa/IbHbIX COCTABAAIOLMX BO3MYLLAMOLWMX CUA NPU MPUBEAEHUU UX K OCKU, NPOXOAALLEN
yepes LLEHTP TAXKECTU YCTaHOBKMU NEPneHAMKYNAPHO NIOCKOCTU KoiebaHWin, U BO3MYyLLAOLWEMY
MOMEHTY MaLLWHbI;

h1, hy - paccToAHUA OT 06LLErO LeHTPa TAXKECTU YCTAHOBKM COOTBETCTBEHHO A0 BEPXHEW FPaHU
byHOameHTa 1 g0 noAowsbl yHAAMEHTA, M.

6.2.6 [NaBHble COBCTBEHHbIE YacTOTbl KonebaHMin YyCTaHOBKM A1, €L, cneayet onpeaenarts u3
COOTHOLIEHMUA

(51)

roe - - (52)

6.2.7 AMNAUTYAbl TOPU3OHTANbHBIX Ox, M, U BPALLATENbHbIX 04, Pag, KoNebaHMn MacCUBHBIX U
CTeHYaTbiX QyHAAMEHTOB cneayeT onpeaenatb no ¢dopmyne (36), npuHumas S3 = Sa = 0 (npwm
onpeaeneHnm ax) u S1 =5, =0, h1 = 1 (Nnpu onpeaeneHnn agy).

www.pkb-titan.ru ' TATAH



CHu1N 2.02.05-87 AKTyanun3mpoBaHHaa pegakuma PyHaameHTbl MaWKWH ¢ AMHAMUYECKMMU Harpyskamum
29

6.2.8 AMNAUTYAbl TOPU3OHTA/IbHO-BpaLLLATENIbHbIX KONebaHuit BepxHel rpaHu ¢yHOameHTa
ah,é, M, NPU AENCTBUM TONbKO MoMeHTa M (Fn = 0) cneayeT onpenenatb no opmyne

L MR H1+C )= (02, ) T8 +425(0/ 7)1+ Gy /1)
o K;;;-’: 02—4::((') /):Qg |

(53)

6.2.9 AMNANUTYAbl BEPTUKAbHbBIX KONEBAHUI MAaCCUBHbBIX U CTEHYATbIX GYHAAMEHTOB Ay, M, C
y4eTOM BpalLEHUA OTHOCUTE/IbHO TOPU3OHTA/NIBHOW OCWU, MEepPneHAUKYNAPHOM NAOCKOCTU
kKonebaHuin, cnegyet onpeaenatb no opmyne

ay=4a; + a’z, (54)
roe

) 2 |
’ K\ 1-(0/2) P +48(0 P

a
(55)

a’; - aMnaUTyaa BepTMKaNbHOM COCTaBAAIOWEN BpallaTeNbHbIX KonebaHui ¢yHaameHTa
OTHOCUTENIbHO TOPMU3OHTA/NIbHOM OCKM, MNPOXOAALLEN Yepe3 UEHTP TAXKECTUM YCTAaHOBKMU
nepneHANKYNAPHO NAOCKOCTM KosiebaHuii, onpegensemasn npu AeUCcTBUN FOPU3OHTaNbHbIX CUA Fp
N MOMEHTOB M, BKAOYAA MOMEHTbI OT BEPTUKANbHbIX U TOPU3OHTa/IbHbIX CUA, NO dopmyne

a'’; = aglp, (56)

a NpW OTCYTCTBUM rOPU30HTaNbHbIX cun (Fp = 0) no dopmyne

. MB [1-(0/2) ) +421(0/1,)

‘T K. h O +423(0/2.,)° 03

(57)

roe de - amnautyga (yron noBopoTa), pad, BpawaTenbHbiX KosnebaHun ¢dyHAameHTa
OTHOCUTENIbHO FOPU30HTA/IbHOM OCK1, onpeaensieMasn no ykasaHuAm 6.2.7;

F, - pacyeTHas BepTMKabHaA COCTaBAAIOLLAA BO3MYLLAIOLNX CUA MalWHbI, KH, onpeaensemas
Mo COOTBETCTBYIOWMM Pasaeniam C Y4eTOM yKasaHui 5.2.21;

M - pacyeTHOEe 3Ha4YeHne BO3MYLLaloWEero MOMeHTa, BK/1lo4atowee MOMEHTbLI OT BEPTUKA/IbHbIX
N TOPU3OHTaNbHbIX CUA, KH-Mm;

K7 - KO3 DULMEHT }KECTKOCTM OCHOBaHMSA, KH/m, onpeaensaemblii COrNacHo yKasaHmam 6.1.4 unm
6.6.3;

\; - yrnosas yactoTa cob6CTBEHHbIX BEPTUKaNbHbIX KonebaHui dyHaameHTa, ¢, onpegensemasn
no ¢opmyne
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& - OTHocuTenbHoe AeMndupoBaHME NpUM BEPTUKANbHbIX KoNebaHuax ¢yHAaAMEHTa,
onpeaenAaemoe CornacHo ykasaHuam 6.1.5 unm 6.6.4;

Is - paccToaHWe OT BEPTMKANbHOM OCU, NPOXOAALLEN Yepes LeHTP TAKECTM YCTAHOBKM, 10 Kpas
BEPXHEN rpaHu ¢yHAaMeHTa B HanpaBAeHUM AENCTBUA CUT U MOMEHTOB, M.

6.2.10 AMNAUTYAbl FOPU3OHTAbHbIX KONEebaHWUA MACCUBHBIX U CTEHYATbIX PyHAAMEHTOB NpwU
BPaLLEHMM OTHOCUTE/NIbHO BEPTUKAIbHOM ocn® any, M, CieayeT onpeaenatb nNo popmyne

app = alb/max, (59)

! dopmynbl Mcnonbaytotca npu pacyeTe KonebaHui GyHAaMEHTOB ONMO3UTHLIX KOMMNPECCOPOB.
roe Imax - PACCTOAHME OT BEPTUKAZIbHOM OCU, NPOXOAALLEN Yepes LLEHTP TAXKECTU YCTAHOBKM, A0

Hanbonee yaaneHHoOM TOUKM GyHOAMEHTA, M;

ay - amnantyaa (yron noBopoTa), pas, BpawaTenbHbix KonebaHnn dyHAaMeHTa OTHOCUTEIbHO
BEPTMKA/IbHOM OCK, NPOXOAALLEN Yepes LLEHTP TAXKECTU YCTaHOBKM, onpeaensemas no dopmyne

M,
G\_, - — = =
K,Jl—((-) L) +4E (/)
A=/ +45 01k, 0)
3gecb My - pacyeTHoe 3HayeHMe BO3MYLLAMOWEro MOMeHTa, KH-Mm, OTHOCUTENbHO

BEPTMKANbHOM OCU, NPOXOAALLEN Yepes LEeHTP TAXKECTU YCTaHOBKM;

Ky - KOI)OULMEHT KeCTKOCTU OCHOBAHWA MpPW YNpyrom HepaBHOMEPHOM cagure, KH:-m,
onpeaensemblii B COOTBETCTBUM € TpeboBaHUAMM 6.1.4 UK 6.6.3;

&y - OTHOCUTenbHoe aemndupoBaHWe ANA BpawaTenbHblx KonebaHuh dyHaameHTa
OTHOCUTENIbHO BEPTMKA/NIbHOW OCK, onpeaensemoe B COOTBETCTBMU C TpeboBaHuaAMU 6.1.6 Man
6.6.4;

Ay - yrnosas 4yactoTa Bpal,aTeNbHbIX KonebaHuim pyHAaMeHTa OTHOCUTENIbHO BEPTUKAJIbHOM
0CM, NPOXOASALLEN Hepe3 LEHTP TAXKECTU YCTaHOBKK, C'1, onpeaensemas no dopmyne

(61)

roe By - MOMEHT MHEpPLMM MacC BCEM YCTaHOBKM (PpyHOAAMEHTa C 3acbIiMKOW FpyHTa Ha ero
obpes3ax 1 BbICTyNax M MalMHbI) OTHOCUTENbHO BEPTUKANbHOM OCU, NPOXOAALLEN Yepe3 LEeHTP

TAMECTM YCTAHOBKM, T-M?.

6.3 Pacuer kosiebanuii pyHIAMEHTOB MAIIMH ¢ MMITYJILCHBIMH HATPY3KaMu'
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1 K mawwmHam ¢ MMNynbCHbIMM Harpy3kamMm OTHOCATCA Ky3He4YHble MO/OTbl, OPMOBOUHbIE MaLLUMHBbI
NIMTeMHOro NPoM3BOACTBA, MPEeCcchl U Ap.

6.3.1 AmMnauTyay BepTUKaNbHbIX KonebaHuh ¢yHoameHTa NpU LEHTPAsIbHOM YCTaHOBKeE
MaLWWHbI 0z, M, cneayeT onpeaenatb no ¢popmyne
B (A+98)J,
A+167E)hm

(62)

roe € - KO3ahOMUMEHT BOCCTAaHOBNEHWMS CKOPOCTM yaapa, 3HAayYeHWe KOToporo creayet
NMPUHUMATb MO YKa3aHWAM COOTBETCTBYIOLLMX Pa3aesos;

J; - mnynbC BepTUKaNbHOM cuabl, KH-c, onpeaensemblii MO yKasaHUAM COOTBETCTBYHOLLUX
pa3gnenos;

m, A; - TO Xe, 4To B dopmynax nogpasaena 6.2.

6.3.2 AMNAUTYAy BEPTUKaNbHbIX KonebaHuit GpyHAaMeHTa ¢ y4eToM BpalleHMa OTHOCUTENIbHO
rOpU30oHTaNIbHOM OCK, NEePNEHANKYNAPHOM NNOCKOCTM KonebaHui, a,, M, cneayeTt onpeaensatb No

dopmyne
av=a;+a’, (63)
B KOTOPOM a; onpeaensetca no dopmyne (62), a a’z - no popmyne
a’; = agly, (64)

rae Iy - paccTosHve OT BePTUKANbHOM ocu GyHAAMEHTa 4,0 Kpas BepXHel rpaHu B HanpasaeHUm
AEeNCTBUA UMNYNbCa, M;

d¢ - amnanTyaa (yron I'IOBOpOTa), paj, BpawaTtesbHbIX KonebaHui d)yH,a,ameHTa OTHOCUTEJIbHO
rOle30HTaf|bH0171 ocu, I'Ieprler,MKynﬂpHoﬁ NNOCKOCTU KOﬂe6aHMl>’|, onpeanenAaeman no d)opmyne
(1+e)J,
) (1—176-::)}‘:6:: '

(65)

3gecb Jo - MMNYAbC MOMEHTA CWUA OTHOCUTE/NIbHO TOPW3OHTA/IbBHOW OCU GyHAAMEHTa,
nepneHANKYNsSPHOM  NAOCKOCTM  KonebaHun, KH-c-m, onpeaensemblin  NO  yKasaHUaM
COOTBETCTBYIOLLUX Pa3aenos;

040, A - TO e, 4TO B 6.2.5.

6.3.3 AMNAUTYAbl FOPM30HTA/IbHOM COCTABAAIOLWLEN FTOPU3OHTA/IbHO-BPALLATENbHbIX KoNebaHni
byHAAMeHTa k¢, M, M BPALLATENbHbIX Ghy, M, COOTBETCTBEHHO, OTHOCUTENIbHO FOPU3OHTA/IbHON U
BEPTUKANIbHOM OCEM, NPOXOAALLMX Yepe3 LEHTP TAXKECTU YCTAaHOBKM NepneHANKYNAPHO NNOCKOCTH
kKonebaHuin, cnegyet onpeaenatb Nno Gopmynam

ane = ash; (66)
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ah,lj) = alj)lmax, (67)
roe h - pacctoAaHMe OT noaoLwsbl A0 BerHeﬁ rPaHn d)yHAaM@HTa, M,
ay - amnanTyga (yI'OJ1 I'IOBOpOTa), paa, BpawatesbHbIX KOﬂe6aHV”7| d)yH,CI,aMGHTa OTHOCUTE/IbHO
BepTMKaJ'IbHOH OoCHn, onpepenaeman no d)OpMW'Ie

(1+e)J,

Y= a+167e 0.
(1+1,675,)2.,9, (68)

Jy - UMNYNbC MOMEHTa OTHOCUTENIbHO BEPTUKAZIbHOM OCU, NPOXOAALLEN Yepes LEeHTP TAXKECTH

YCTAHOBKMU, KH-C-Mm;
Ay, By, Imax - TO e, 4To B 6.2.10.

6.4. Pacuer kos1e0annii pyHIaMEHTOB MAIIIUH HA CJIyYalHbIe JMHAMMYECKHE HATPY3KH

6.4.1 AMNAUTYAbl TOPU3OHTA/IbHLIX KONEBGAHWI BEpXHEW rPaHM MACCUMBHbLIX W CTEHYATbIX
byHOAMEHTOB MalUMH  (Hanpumep, MenbHUL) dne, M, PACCUMTbIBAEMbIX Ha C/lyYaliHble
OVNHAMMYECKMe Harpysku, cnegyet onpeaensatb no popmyne

,).'LS'; [1+(h / hy)p, 1+ (A, ;5:)9‘.].
mi., N2EMI+ET/BIC (69)

a-’;: =

rae Sq - CnekTpasnbHas NNOTHOCTb CIy4aliHOM Harpysku, KH2-c, onpeaensemas no ¢opmyne

Ssz(wn(j)‘c-)*l_ (-:'di {
2 - | \2¢) _| 70)
o= /_i +=p, l*p—,.
p =1— ,_E
) (72)

raoe ho - pacctosiHMe OT LLeHTPa TAXKECTM YCTaHOBKM A0 OCU BpalleHuns 6apabaHa MeibHULbI, M;
m' - macca 3arpy3kun bapabaHa menbHULbI, T;

W - YrN0BanA yacToTa BpalleHua bapabaHa, ci;

d - amameTp bapabaHa, m;

a - KO3GOUUMEHT, 3aBUCALLMIA OT TUNA MaLLMHbI (MENbHULbI) U NPUHUMAEMbIN:

ANA cTepXHeBbIX menbHuy, o = 0,015;
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ANA OCTaNbHbIX TMNOB MmenbHUy, a = 0,001;
g - yckopeHue cBobogHoro nagexus, g = 9,81 m/c2.
0O603HaueHua B, m, hy, hy, Ay, A1 - Te e, uto 1 B popmynax 6.2.5, 6.2.6.

6.4.2 AMNANTYAbI TOPU3OHTANbHbIX KOMebaHU pamMHbix GYHAAMEHTOB MALWWH (Hanpumep,
MEeJIbHULL) Oh,y, M, PAaCCYUTLIBAEMbIX HA C/TyYaliHble AMHAMMUYECKME HArpy3KK, CaeayeT onpeaensito
no ¢opmyne

any = ax + aylp, (73)

roe lp - paccTosHMe OT LEeHTpa TAXEeCTUM BepxHeW 4YacTu ¢yHAameHTa A0 ocu Haubonee
YyAANEHHOro NOAWMNHUKA MENbHULBI, M;

ax, 0y - aMNIUTYAbl COOTBETCTBEHHO FOPM30HTa/IbHbIX KONEBaHWUI BepxHel YacTn GyHAaMEHTa,
M, U BpalaTeNnbHbIX KonebaHUii OTHOCUTENbHO BEPTUKA/NbHON OCU, MPOXOAALLEN Yepes LEeHTp
TAXECTU BepxHel Yactn dyHAaMeHTa, pag, onpeaensembie No Gpopmynam:

(74)

(75)
roe Sq - onpegensetca no ¢opmyne (70);

€ - paccTosiHWE B NNAHe OT LUEeHTpa TAXKECTM BepXHel YacTu dyHAaMEHTa A0 CepeanHbl A/HbI
b6apabaHa, m.

O603HauYeHns Sy, Sy, Ay Ay, §'x &'y - Te XKe, uTo M B popmynax 6.2.1 - 6.2.4.
6.5 Pacuer Koje0aHMHi MACCHMBHBIX H CTeHYATbhIX (YHAAaMEHTOB MAIIMH INpPH

KHHEMATH4eCKOM BO30Y KIeHUU

6.5.1 AMNAUTYAy ropu3OHTa/NIbHO-BPaLLaTeIbHbIX KOoNebaHU BepxHen rpaHun PpyHoameHTa-
NPUEMHMKA NPU KMHEMATUYECKOM BO3DOyXKAeHMW OT ogHOro PyHAAMEHTaA-UCTOUYHUKA cneayet
onpezenatb no popmyne

@At h)B,T A5 (0 ) TV, + (s h)PY,T
vo = Asx O +45 (/1) (76)

roe
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)

®,=5,0c) - 482 2| $,(x,):
(A )

v, =5,(,)+ S.;(r.;:)_:.

(77)

-
|

@ = 5,(k,)~ 483 | S,(K,);
Y,
v, =35,(k,) +35:(x,).

3HaueHun Si(kk), Sa(kk), Ss(kk), Sa(xk), ana k = 1; 2 sblumcnsaoTca no ¢opmynam (39) - (42) npwu
3HaYeHUAX

) }'.‘: i i. (78)

(79)

Pacuet cneayeT BbINOAHATL A5 KaXKA0r0 U3 3HAYEHUI ).
B dopmynax (76) - (79):

Osx - aMNANTYAA TOPU3OHTA/IbHbIX KO/IebaHMI TOYEeK NOBEPXHOCTM TPYHTa B MecTe YCTaHOBKM
dyHOAaMeHTa-NpMEeMHMKa OT  TOPM3OHTa/NbHbIX  KosebaHui dyHOAameHTa MCTOYHUKa,
onpeaenAaemas B COOTBETCTBUMU C YKa3zaHUAMM 6.1.8;

ind (80)
at’ a‘” .

roe %%, T4 . amMnAWTYAbl BepTMKaNbHbIX KonebaHWM MNOBEPXHOCTM FPyHTa B TOYKaX,
COOTBETCTBYIOLIMM KPalHMM TOYKAM CTOPOHbI ByHAAMeHTa-MPUEMHMKa linf OT BepPTUKaNbHbIX

KonebaHui pyHOAaMeHTa UCTOYHUKA, ONpeaenaemble B COOTBETCTBMM C YKa3aHMAMM 6.1.8;

/inf - pa3mep CTOPOHbI NOAOLBbLI d)yHAaMeHTa-I'IpVIGMHMKa, B HanpaBaeHuu KOTOpOﬁ
paccMmaTpmBatoTCA rOPU30OHTA/IbHbIE KOI'Ie6aHVIF|,'

W - yrnosas YactoTa KonebaHuit GyHAaMEHTA-UCTOYHMKA.
O603HaueHus hy, hy, B, 21, {22, A, A« - Te e, uTo B popmynax 6.2.5.

6.5.2. AMNAUTYAy BepTUKaNbHbIX KonebaHui dyHOaMeEHTa-NPUEMHMKA C YY4ETOM BpaLLEeHMA
NPW KMHEMATMYECKOM BO3bYKaeHMM OT 0gHOro GyHAAMEHTA-UCTOYHMKA caeayeT onpeaenatb no
dopmyne
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1+4(2) (0/2.,)°
a. =a.. =3 3 3 s
. “WN=-(0/2) ) +48(0/ 1)

roe (82)
e Blea., |®I+421(0/1,) ]
a.  =— 3 3 -
: hy O +42(0/2,)° Q% (83)
a® —a?
a.'A = - "~ —
- (84)

30ecb A, I - 0603HaueHns Te e, 4To B 6.2.9.

Mpu pacyete KonebaHuh ¢GyHOAMEHTA-NPUEMHMKA OT KMHEMATUYECKOro BO3bYyKAEeHUA

HECKONbKUX PYHOAMEHTOB-UCTOYHMKOB C/ledyeT CYMMMPOBATb 3HauyeHus  “% (mam ¥ ),

BblYMC/IAEMbIE COOTBETCTBEHHO N0 dopmynam (76) nam (81) Ana KaxKaoro UCTOMHMKA KolebaHuA.

6.6 OcoO0enHoCTH pacuera cBailHbIX (yHIaAMEHTOB

6.6.1 Pacyet cBalHbiX PyHAAMEHTOB MALIWH C AMHAMUYECKMMWU HArpyskamu no Hecyliewn
CNOCOBHOCTU TPYHTOB OCHOBAHMA CBalk cneayeT NPOM3BOAMTbL Ha [AENCTBUME PACYETHbIX
CTAaTUYECKMX HArpy30K B COOTBETCTBMM € TpeboBaHMAMM CM 24.13330.

Mpwn 3TOM pacyeTHble CONPOTUBAEHUA TPYHTOB OCHOBAHMA Ha BOKOBOW MOBEPXHOCTU CBal U
nog, UX HMKHUM KOHLLOM A0NXKHbl 6bITb 4ONOAHUTENBHO YMHOMEHbI HA KO3GOUUNEHTbI YCNOBUI
paboTbl rPyHTa OCHOBAHMA COOTBETCTBEHHO Vcpf U YR, NPUBELEHHbIE B Tabauue 6, a cymma
pacyeTHbIX CONPOTUBNEHUIM TPYHTOBOIO OCHOBAHMA ANA BUCAYMX CBAM - HA KO3GULMEHT YCNOBUN
paboTbl Yo, 3HAYEHMA KOTOPOro npuBefeHbl B Tabauue 2. [nA cBali-CTOEK KOIPPULMEHT Vo
NpUHMMaeTCcA paBHbIM 1.

Tabnuua 6
KoaddunumneHTbl ycnoBuii paboTbl rpyHTOB
OCHOBAHMA
[pyHTBI
Ha 6oKkoBOM noA, HUXKHUM KOHLOM

NOBEPXHOCTU CBAU Vep s CBaW Vep,r
a) Meckun pbixnble Nt0b6OM KPYMHOCTU U BAAXKHOCTU; 0,6 (0,75) -
Me/NKMe U MblieBaTble BOAOHACbIWEHHblE 060N
NAOTHOCTK; T[/IMHUCTbIE TPYHTbl C OKasaTenem
Tekyyectn I, > 0,6
6) Mecku nblneBaTble, MeNKME U cpeaHen KPynHocCTH 0,75 (0,85) 0,75 (0,85)
cpeaHert naoTHoctM noboil  BAAXKHOCTM, Kpome
YKa3aHHbIX B MO03. «a», T[JIMHUCTble TPYHTbI C
nokasartenem tekyyectn 0,25</,<0,6
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KoadpdumumneHTbl ycnoBuit paboTbl FpyHTOB

OCHOBaHMA
pyHTbI

Ha 6okoBo noJ, HUXHUM KOHLLOM
MOBEPXHOCTM CBaW Ycp s CBAM Vep,R

[Opyrve Buapbl rpyHTOB 1(1) 1(1)

MpumeyaHuna

1 B ckobKax yKasaHbl 3HayeHuAa Ko3pPuUUMEHTOB ANA CBalHbIX GYHAAMEHTOB C MPOMENKYTOYHOM
NnoAyLIKOM.

2 Mpu NpUMeHeHUM cBaW B NPOCAZO0YHbIX FPYHTaX 3HAYEHMA KOSDDULIMEHTOB Yepf U Vep,r MPUHUMAIOTCA
KaK A1A TVHUCTbIX TPYHTOB C NOKa3aTesiemM TeKyYeCTu, paBHbIM 3HAaUYEHUIO, NPU KOTOPOM B COOTBETCTBUMU
C yKasaHuamu CI1 24.13330 onpegenatoTca pacyeTHble CONPOTUB/IEHMA TPYHTA NO4 HUXKHUM TOPLLOM M Ha
6OKOBOW NOBEPXHOCTU CBaAW.

B cnyyae onpepeneHua Hecywei cnocobHOCTM CBall MO pe3ynbTaTam MOJIEBbIX UCMbITAHWUM
BMeCTO KO3ODULMNEHTOB Vep,f U Vep,R BBOAUTCA KOIDOULMEHT yCA0BUI paboTbl rPyHTOB OCHOBaHMUA
Yo, ONpeaensaemblii Kak OTHOLIEHWe Hecylwei cnocobHOCTU cBau, onpeneneHHOM PacyeTHbIM
CNocobom ¢ y4eTom KOIPPULMEHTOB Vepf U Vep,r, K TOM XKe HecyLen cnocobHocTm 6e3 yueta aTux
KoaddUUMEeHTOB.

B cnyyae onvpaHuA cBan Ha rpyHTbl, YKa3aHHbIe B N03. «a» Tabaunubl 6, HECYLLYO CNOCOBHOCTb
CBall cnepyeTt onpefenATb Mo pe3ynbTaTam MONEBbIX WCMbITAHUN AANTENbHO AENCTBYHOWMMU
ANHAMUYECKMMM  Harpy3kamu. [pu  OTCYTCTBMM TaKMUX [AaHHbIX NPU  COOTBETCTBYIOLLEM
060CHOBAHUKM A0OMNYCKAETCA ONpPeAenATb Hecyly cnocobHOCTb cBal No pesysbTaTam NONEBbIX
NCNbITaHUIM B COOTBETCTBUM C TpeboBaHuamM CM 24.13330 ¢ BBeAEHMEM BMECTO KO3ddULMEHTOB
Yepf Y Yep,r KOG OMUMEHTA Vp = 0,25.

(Oneuartka).

6.6.2. lMpun ycTpoicTBe cBalHbIX PYHAAMEHTOB 34aHUM U COOPYXKEHWI, PACMONOMKEHHbIX
B6M3N dYHAAMEHTOB MALLUMH C AMHAMMYECKMMMKU Harpyskamu, Hecyliaa cnocobHoCTb cBai
onpefenAeTca B COOTBETCTBMM C TpeboBaHMAMM CM 24.13330 C y4eTOM AONOAHUTENbHOrO
KoapPUuLMeHTa ycnoBmun paboTbl rPYHTOB OCHOBAHUA Yep (MU Vepf U Vep,R), 3HAYEHUA KOTOPbIX
onpenenAlTca B COOTBETCTBUM C 6.6.1. Pasamepbl 30HbI, A1 KOTOPOM YYUTbIBAETCA YKa3aHHbIM
KoapPMUMEHT, creayeT NPUHMMATb B COOTBETCTBUM C YKa3aHUAMMK 5.2.23.

6.6.3 PacyeT KonebaHU cBalHbIX GYHAAMEHTOB MalLMH cneayeT NPOM3BOAUTbL MO TEM XKe
dopmynam, 4yto U ana GyHAAMeEeHTOB Ha ecTeCTBEHHOM OCHOBaHMW, HO NPW BBEAEHWUW BMECTO
3HAYEHWI MaACCbl, MOMEHTOB WMHEpPLMU Maccbl U KecTkocteh m, O, Oso; Oy, Kz, Ky Ko, Ku
COOTBETCTBYIOLLMX UM NPUBEAEHHbIX 3HAYEHUN Mred, O, red, O red, O, red, Kzred, Kxred, Ko,red, Ku,red,
onpeaenaembix no ¢opmynam (85) - (100).
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[na BepTUKaNbHbIX KonebaHui cBalHbIX pyHAAMEHTOB

N N
M, g =M, + {3: m; , —: M, o:
il 5| (85)
K K;.'e:'
e 1 . K.:eii
NE..

E,A, (86)
(87)

B dopmynax (85) - (87):

m, - 0bLwan macca pocTBEpPKa C YCTAHOB/NIEHHOM Ha HEM MALUWHOM, T;
Mmjp - Macca 4acTu j- cBawm, 3arnybneHHON B FPyHT, T;

Mo - Macca YacTu j-i CBau Bblle NOBEPXHOCTU FPYHTa, T;

N - 4yucno ceaij;

Ep - MOgyNb yNpyroct matepuana ceau, KMa;

| - tnybuHa norpy»KeHuns ceau B rpyHT, M;

lo - paccToAaHMEe OT NOAOLLUBbI POCTBEPKA A0 NOBEPXHOCTU FPYHTa, M, ANA HA3KOTO POCTBEPKaA lo
= O’

Ap - NI0WAAM NONEPEYHOro CeYeHMA CBan, M2;
U - NepuMeTp NONepeyHoro CeYeHMA CBau, M;

C;" - KO3pOULMEHT YyNpYroro paBHOMEPHOTO CXKaTUA FPYHTa Ha YPOBHE HUMKHUX KOHLIOB CBail,
KH/m3, onpepensembiit no d¢opmyne (5), B KOTOpoi naowanab noAowsbl dyHAameHTa A
NPUHUMAETCA pPaBHOM Naowaan HanbonblIero NOMEepPeyYHOro CeYeHUsa HMKHEro KoHua cBaw, a
3HayeHune KoapdpuumneHTa bo Ana 3abUBHbLIX CBal yABanUBaETCS;
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K” - KoapdULMeEHT, NpUHUMaEMbIl paBHbIM ANA CBali: 2 - ANA CNOLWHbIX Xene306eToHHbIX; 2,5
- ANA NONbIX }Kenes3obeToHHbIX; 3,5 - ANa AepeBAHHbIX;

Cpk - YOENbHOE ynpyroe conpoTUBAEHWE FPyHTa Ha BOKOBOM NOBEPXHOCTM CBau B k-M c/loe,
npuHMMaemoe no Tabanuam 7 v g;

Co - KO3PULMEHT, NPUHMMaeMblil pasHbim 10000 KH/m3;

ki v kix - HOmep cnoa rpyHTa, OTCYMUTLIBAEMbI OT NMOBEPXHOCTU FPYHTA A0 rNyOuHbI, paBHOM
cootseTcTBeHHO [ 1 " = 0,2[1 + 4th(10/1)]/;

I - TonwyHa k-ro cnos rpyHTa;
th - TaHreHc runepb6oanyeckmi.

MpumeyaHue - MNpu yMeHbLIEHUN PACCTOAHUA Mexay cBasmu oT 5d go 2d 3HayeHue K, s Cnegyet
YMeHbLUATb B AB8a pa3a (41a NPpoOMeKYTOUHbIX PacCTOAHUI OnpeaenaTb UHTEPNoAALnei).

Tabnuua 7
MoKasaTenb TeKYYeCTU FNHUCTbBIX TPYHTOB /; YaenbHoe conpoTusneHme ¢, KH/m?
0,75</, <1 1,5-10%- 0,5-10*
0,5<1.<0,75 3-10*-1,5-10*
0,25<1,<0,5 4,5-10% - 3-10*
0<1/,£0,25 6-10% - 4,5-10*
MprmeyvaHun

1 nA npomeKyTOYHbIX 3HAYEHUI I, 3HaUYeHUe ¢, onpeaenaeTca UHTepnoaaumen.

2 ina Nnpocafo4HbIX FPYHTOB 3HAYEHMA YAENbHOIO YNPYyroro CONPOTUBNAEHUA C, CieayeT onpeaenatb
KaK 1A FIMHUCTbIX TPYHTOB C NOKa3aTeNAMM TEKYYeCTH /;, COOTBETCTBYHOLLUM NPUPOAHON BAAXKHOCTU MU
C y4eTOM BO3MOXKHOI0O 3aMaymMBaHUA B COOTBETCTBUM Cc TpeboBaHuamm CN 24.13330.

Tabnunua 8
Mecku YaenbHoe ynpyroe conpoTuBAeHne ¢, KH/M3, rpyHTOB pasnnyHom
B/IaXKHOCTM
BO/IOHACbILLEHHbIX BIaXHbIX MasI0BNAMKHbIX
CpeaHeit KpynHocTu:
pbiXable 1,5-10* 2-10* 3.10*
cpeaHen NIoTHOCTH 3.10* 4.10% 5-10*
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Mecku YaenbHoe ynpyroe conpotuBaeHne ¢, KH/m3, rpyHToB pasnnyHom
BAIAXKHOCTU
BOJOHACDILLEHHbIX BAMKHbIX ManoBAAXKHbIX
Menkue:
pbIXable 1-10* 1,5-10* 2,5-10*
cpeaHen NIoTHOCTH 2-10* 3.10* 4.-10%
MNbinesatble:
pbIXable 0,5-10* 1-10* 1,5-10*
cpeaHen NIoTHOCTH 1-10% 1,5-10% 2,5-10%
MpumeyaHue - YAenbHOE YNpyroe CONPOTUBAEHWE ANIA MAOTHLIX MecYaHblX FPYHTOB cneayet
npuHMMaTL Ha 50 % Bblille, Yem Hanbosbliee U3 3HAUYEHWIA Cp, YKa3aHHbIX B Tabamue 8 ana AaHHOro Buaa
rpyHTa.

[Nna ropnsoHTaNbHbIX KoNebaHWi CBalHbIX GyHAAMEHTOB

N N
Wi =11, —[3:,:77:;._: —-: Wi
i=1 =l (88)
NGE,
K, .= (V] E,l:
P (90)

rae | - MOMEHT MHepLUMK NAOLLAAM NONEePeYHoro cevyeHus ceamn, m*;

’

O - koadpduumeHT ynpyroi gedbopmaLmm cMCTEMbI «CBAA-TPYHT», onpeaensembiii no popmyne

o = zag, (91)

30ecb e - KoadduumeHT gedopmauunm, onpeagensiembln B COOTBETCTBMU C yKasaHuamu CM
24.13330 npu yc = 3.

[na cBal, LWapHUPHO COMPAMKEHHbIX C POCTBEPKOM,

p = Ay + 2Bl T+ Cy(100)} + 0%

3 (92)

[na cBali, 3alLEeMNIEHHbIX B POCTBEPK,
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1 | ., a0 (. 1,a)
—  _IB[(.)? -B,]+2 | +2Z |}
Co +1,T | ol(le®)” = 5o °" 4

[

p=4,+

) Ql

’ (93)

B dopmynax (92), (93):

Ao, Bo, Co - KO3GPULMEHTbI, 3aBUCALLME OT NPUBEAEHHOMN TNYBUHBI MOTrPyKeHusa ceam ¢ = X y
YCNOBMI ONUPAHNA ee HUKHEro KOHUA (onpeaenatoTca no ykasaHmam Cr 24.13330).

[na ropM3oHTaNbHO-BpaLLaTeNbHbIX KONebaHU CBalHbIX GyHAAMEHTOB

Me,red = My, red, (94)
N . N .
e:.‘e:' = e:.' + 6;: m:.:)"‘:: -‘-: m:.lrf‘::;
=l -1 (95)
ed;o,red = ed:,red + h22mr,' (96)
K. o® o
K:. ed — ‘_-‘“V' 7i::'
N a4 (97)

B dopmynax (95) - (97):

B¢,r - MOMEHT MHEPLMM MACCbl POCTBEPKA M MALUMHBI OTHOCUTENbHO FOPU3OHTANIbHON OCH,
NPOXOAALLEN Yepes UX OBLUMIA LEHTP TAXECTU NepneHANKYNAPHO NAOCKOCTU KonebaHuit, T-m?;

h, - paccTosHWe OT LEeHTPA TAXKECTU MaACCbl M, A0 NOAOLWBbLI POCTBEPKA, M;

I'ni - PACCTOAHME OT OCU i-i CBaW A0 rOPU3OHTA/IbHOM OCU, NPOXOAALLEN Yepes LUEHTP TAXKECTH
nogowsbl PyHAAMEHTA NepneHANKYNAPHO NJOCKOCTM KoNebaHu.

[Ona BpawartenbHbix KonebaHuit cBanHoro pyHAamMeHTa OTHOCUTEIbHO BEPTUKANbHOMN OCK
mMy,red = Mx,red; (98)

N N
= 1R - .2
e\.'.'e‘.:' - ev.' ' Bx o 7)2_._;?,.,._, ' L ;oM

=l =l (99)
&
- &V’ .
N & (100)

B dopmynax (99), (100):

Gq,,r - MOMEHT MHEpPUUU MacCCbl poCTBepKa M MalWlKUHbl OTHOCUTE/IbHO BepTVIKaﬂbHOl‘;I ocn,

NPOXOAALLEN Yepes LLeHTP TAXKECTU POCTBEPKa, T-M?;

rvi - PacCTosiHMe OT OCM j-i CBau A0 BEPTUKA/IbHOM OCU, MPOXOASLLEN Yepe3 LEeHTP TAXKECTU
poCTBEpPKa, M.
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6.6.4 OTHOCKTENbHOE p,emnd)mpOBaHme anAa CBaMHbIX d)yHLI,aMEHTOB cnenyert onpenenAatb, Kak
npasunno, MO pe3ysibTaTam NCMbITaHWNA. Mpn OTCYTCTBUU 3IKCAEPUMEHTANbHbLIX AAHHbIX
OTHOCUTENbHOE LI,EMI'Id)VIpOBaHMe EZ npun BepTUKAJIbHbIX KonebaHuax cBaliHbIX d)yHLI,aMEHTOB
AOMycKaeTca nNpuUHUMMATb paBHbiM 0,2 ans  ycTaHoBMBLUMXCA KonebanHun u 0,5 ana
HeyCTaHOBMBLUMXCA KonebaHui. 3HadyeHua &, &s, &y onpeaenstoTca no popmynam (15) - (17).

6.7 OcoOenHocTH pacuera KoJieOaHuil (yHIAMEHTOB MAIIMH HA MHOTOJEeTHeMepP3JbIX
TPYHTaX

6.7.1 PacyeT BEepTUKANbHbIX W TOPU3OHTANbHbLIX KONEOBAHWIA MACCUMBHbLIX W CTEHYATbIX
bYyHOAMEHTOB M BEPTUKANbHbIX KONebaHU pamHbix GYHAAMEHTOB Ha eCTECTBEHHOM OCHOBaHMUW,
a TaKXXe BepTUKA/NIbHbIX KonebaHui cBaWHbiX GYyHAAMEHTOB ANA MALWIMH C BPALLAIOLMMUCA
4acTAMM, C KPMBOLIMMNHO-WATYHHbIMU MeXaHU3MaMK, APOOUNBbHBIX U MEeNbHUYHbBIX YCTAHOBOK,
BO3BOAMMbIX Ha TBEPAOMEP3/bIX FPYHTAX, UCMOAb3yeMbiX MO MNpuHUMny |, NPoM3BOAUTbL He
cnepyer.

PacyeT ropmsoHTanbHbIX KonebaHUM pamHbIX PyHAAMEHTOB YKa3aHHbIX TUMOB MALIUH B 3TUX
yCnoBUAX criegyeT npousBoauTb B COOTBETCTBUM C YKa3zaHMAMM noapa3aenos 6.2 n 6.4.

6.7.2 PacueT BepTMKanbHbIX KonebaHWi PyHAAMEHTOB (B TOM UMCNE CBaWMHbIX) MAWWH C
MMMYNbCHBIMWU Harpy3kamu B TBEPAOMEP3/bIX FPYHTaX, UCNOAb3yeMbIX MO NPUHLUMNY |, a TaKxke
dyHAAMEHTOB MaLUMH BCEX TUMOB B MNAACTUYHOMEP3/bIX FPYHTaX ciedyeT Npou3BOAUTb Kak Ha
HEMEP3/bIX TPYHTax B COOTBETCTBUM C TPebOBAHUAMM, W3NOXNKEHHBIMM B COOTBETCTBYHOLLUX
pasgenax AnA pasHbiX TUMNOB MaWWH; NPU 3TOM KO3OOUUMEHTbI KECTKOCTU OCHOBaHMUI
byHAAMEHTOB cieagyeT onpeaenaTtb Nno AaHHbIM Pe3ynbTaTOB MOEBbIX UCNbITaHWUIA TPYHTOB.

6.7.3 PacyeT amnauTyn, rOpuM3OHTaNbHbIX KonebaHwi cBaMHbIX GYHOAMEHTOB MALWIUH C
NepuoaMYeCcKMMU U CIYHaMHbIMU AUHAMUYECKMMM HArpy3Kamu, BO3BOAMMbIX Ha TBEPAOMEP3bIX
rPYHTAX, UCMONb3yeMbIX MO NpuUHUMNY |, cneayeT NPou3BOAUTb B COOTBETCTBUM C YKa3aHUAMM
nogpasnenos 6.2 n 6.4. Npu sTom KO3IPPULMEHTbI KECTKOCTU KOHCTPYKLUMKN GyHOAMEHTA Sk U Sy
cnepyet onpeaenAtb No popmynam:

(101)

e ryx* (102)
B dopmynax (101), (102):

S'i - KO3PPMUMEHT }KECTKOCTHM i-i CBaU C KECTKOW 3aJe/IKOoM B POCTBEPK B FOPU3OHTA/IbHOM

HanpasneHuu, KH/m, S'i = 12Epli/l7 - MOMEHT MHepuMM NAOLWAAM NONEePEYHOro CeYeHus i-i cBamn,

m*;

l4 - pacyeTHan agnnHa cean, m, g =lo + H + 3d;
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H - BennunHa, mameHsawowasnca B npegenax 0 < H < Ho, npuHMmaemas ana Hambonee
HebnaronpuMATHOrO CNyYana Npu pacyeTe Ha KonebaHus;

lo n Ho - COOTBETCTBEHHO PACCTOAHUE OT HUMKHEN rPaHu NanTbl GyHAAMEHTA A0 NOBEPXHOCTU
rPYHTa, M, U TO/ILMHA CE30HHO OTTaMBalOWEro cnodA, M, onpeaendemas B COOTBETCTBUM C
yKasaHuamm CIM 25.13330;

d - puametp WAM CTOpPOHa MOMEPEYHOro CEeYEHWA CBau B HaNpaB/leHUMM [AOEUCTBUA
ANHAMUYECKOW HarpysKu, m;

rv,i - PACCTOAHUE OT LLeHTPA TAXKECTUN POCTBEPKA A0 OCU i-n cBaun, m.

6.7.4 PacueT KonebaHuit pyHAAMEHTOB MalLLUWH, BO3BOANMbIX HAa MHOIONE€THEMEP3/bIX TPYHTAX,
ncnoab3yembix No NpuHUMny ll, cneayeT BbINOAHATL Kak HA HEMEP3/bIX FTPYHTaX B COOTBETCTBUM C
TpeboBaHMAMM, U3NOKEHHBIMM B pasgenax oA pasHbiX TUNOB MaLUUH.

7 OcoGeHHOCTH pacyeTa U MPOEKTUPOBAHNS (PyHTaMEHTOB Pa3JIMYHbIX BHI0B MALIMH
7.1 ®yHaaMeHThl MAIIUH ¢ BPAIIAKIMMHUCH YACTAMU

7.1.1 TpeboBaHMA HAaCTOALLENO pa3aeia PacnpPOCTPAHAOTCA Ha NPOEKTUPOBaHUE PyHAAMEHTOB
TypboMalumH (3HepreTUYecKnx, HedTe- 1 razonepeKaymBatonx TypboarperatoB MOLLHOCTbIO A0
100 Tbic. KBT, TypboKOMNpeccopos, Typb6oBO34YXOAYBOK, TYPOOHACOCOB), SNEKTPUYECKMX MALLUH
(anekTpoasurateneit, MOTOP-TEHEPATOPOB U CUHXPOHHbLIX KOMMEHCATOPOB), UEHTPUDYT,
LeHTPobeKHbIX HACOCOB, AbIMOCOCOB, BEHTUIATOPOB U TOMY NOAOOHbLIX MaLLUWH.

MpoeKkTnpoBaHne TypbomalwmnH mowHocTbio 6onee 100 Thic. KBT cnegyeT BbINOAHATL NO
YKa3aHMAM CneunanbHbIX HOPMATUBHbIX 4OKYMEHTOB.

7.1.2 B cocTaB UCXOAHbIX AaHHbIX ANA NPOEKTUPOBAHUA GYHAAMEHTOB MALLMH, YKAa3aHHbIX B
7.1.1, Kpome maTepuanos, NepedyncieHHblx B nogpasaene 5.1, 4ONXKHbI BXOAUTD:

[laHHble 0 3HAYEHMAX HarPy3oK OT MOMEHTa KOPOTKOIO 3aMblKaHWA B 3/1EKTPUUYECKUX MaLLMHaX
M OT TATM BaKyyma B KOHAEHCATOpPax MapoBbiX TYPOWH, KOOPAUHATbI TOYEK UX MPUNOXKEHUA U
pa3mepbl N0WAA0K Nepeaayn STUX Harpy3ok; AaHHbIe 0 HarpysKax, BO3HMUKaOLWMX NP TENN0BbIX
Aedopmaumax MaLKH;

CXEMbl PACNO/IOKEHMA W HArpyskM OT BCNOMoratenbHoro obopyaoBaHMA (macno- wm
BO34yX00XNaAnTenem, macnsaHbix 6akoB, Hacocos, TpybonpoBoaoB 1 Ap.);

CXeMbl MJIOWAA0K, ONMMPAOWMUXCA HA OYHAAMEHT, U [AaHHble O HOPMATUBHbIX 3HAYEHUAX
Harpy3oK OT HuX;

[laHHble ANA ONpeAeneHUa MOHTAXKHbIX HarpysoK, pasmepbl NAOWAA0K Nepefayn 3TUX
Harpysok.
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MpumeyaHue - Mpu NpoeKkTMpoBaHMM GyHAAMEHTOB TypbHoarperatos MOLHOCTbIO 25 ThiC. KBT M 6onee
nokasatennm  OU3NKO-MeXaHMYeCKMX CBOWMCTB  TPYHTOB  [AO/BKHbI  ONPedenaTbCd Ha  OCHOBe
HenocpeacTBEHHbIX UCMbITAaHUI B NOJIEBbIX MK 1aBOPATOPHLIX YCI0BUAX.

7.1.3 ®yHAAMEHTbl MaWWH C BPALWAOWMMKNCA YacTAMU CaeayeT NPOeKTUPOoBaTb PaMHbIMMU,
CTeHYaTbIMWU, MAaCCUBHbIMU UAKN OBIETYEHHbIMM.

Mpu BbIBOPE  KOHCTPYKTMBHOM cxemMbl ¢GyHAAMEHTa cneayeT  PyKOBOACTBOBATHLCH
TpeboBaHMAMMK, coaeprKawmmmnca B 5.2.10 - 5.2.13; npu 3Tom cnenyet cobnogatb CUMMETPUIO
dyHAaMeHTa OTHOCUTENbHO BEPTMKAIbHOM NIOCKOCTU, NPOXOAALLEN YEPE3 OCb Ba/la MALUUHBI.

CTeHuyaTble ¢yHAAMEHTbI CcneayeT MNPOEKTUPOBATb MNPEUMYLLECTBEHHO C MNONEPeYHbIMU
CTeHaMM, Pacno/ioXKeHHbIMU NoA, MOALWNNHUKAMU MALLUHbI.

7.1.4 UeHTpobexkHble HacoCbl, arperMpyemble Ha 3aBOAe-U3roToBuTeNe Mnpuv MNOMOLLM
Xenes3obeToHHbIX OMOPHbIX MAUT C 3NEeKTPOABUrATENAMM WAW ABUTATENAMU BHYTPEHHEro
CropaHua MolHocTblo o 400 kBT, pgonyckaetca ycTtaHasauBaTb 6e3 ¢yHAameHTa Ha
noAactunalowWwmMin cnon nona. [Ans arperaTtoB C ABUraTenamum MoOLWHOCTblo ao 50 kBT
enes3obeToHHble OMOpPHble NAWUTblI YCTAaHABAMBAIOTCA Ha NOACTMNAIOWMI cnol nona 6es
CNeLmanbHOro 3aKpenieHnsa Ha NOA/MBKY M3 NecYaHO-LLEMEHTHOrO pacTeopa TonwmHoun 30 - 50
mm. [ns arperatoB C ABUraTensamMm MoOLLHOCTbIO CBbie 50 KBT KpenneHue »KenesobeTOHHOM
OMOPHOWM NAUTbI K MOACTMNAIOLWEMY C/OK NONA AOJIKHO OCYLLEeCTBAATLCA (yHAAMEHTHbIMMU
bontamu.

7.1.5 ®yHpameHTbl TypboarperatoB mowHocTblo 25 Tbic. KBT u bHonee, He umerowme
BMbpomnsonaummn, He AONyCKaeTcA OnNMpaTb Ha NECKM pbixable N060M KPYMHOCTU U BAAXKHOCTH,
MeJIKMe W NblaeBaTble BOAOHACLIWEHHbIE N060M NAOTHOCTU, TIMHUCTBIE FPYHTLI C NOKa3aTenem
Tekydyectn I > 0,6, @ TaKKe Ha rpyHTbl ¢ moaynem gedpopmaunmn meHee 10 MMa w rpyHTbI,
noABep’KeHHbIEe B BOAOHACHILLEHHOM COCTOAHMM cyddo3nm.

7.1.6 Ha HUKHME NAnTbI (MM POCTBEPKM) paMHbIX GYHAAMEHTOB MaLUMH, YKa3aHHbIX B 7.1.1,
[ONYCKaeTCcs onMpaTh CTOMKM NI0WAA0K 06CNYKMBAHUSA MaLlLWH U NEPEKPbLITUA Haj, NOABAIOM.

B cnyuae ycTpolicTBa nog, BCEM MalUMHHbIM 3a710M 06LLel GyHAAMEHTHOW NANTbI A0MNYCKaeTCs
HenocpeacTBEHHO Ha 3TOM NinUTe BO3BOAUTb GYHAAMEHTbI MaLLUH.

dnemeHTbl BEpPXHEro CTpoeHua GyHAAMEHTOB He [O0MNYCKAETCA CBA3bIBATb C 3/IeMEHTaMU U
KOHCTPYKLMAMMW 30aHUA.

MpumeyaHune - B BUAE WCKAOYEHMA HA 3SNEMEHTbl BEPXHErO CTpoeHuAa ¢yHAAMEHTOB MALUMH
[OMYCKaeTca onMpaTb BKNAAHbIE YYACTKM NepeKpbITUA. B 3Tom cnyyae nog onopamu 6anoK nepekpbiTua
HeobxoAMMO MnpeaycMaTpUBaTb W30/IMPYIOLLYIO MPOKAAAKYy, Hanpumep, u3 d¢Toponnacta uam apyrux
nofo6HbIX MaTepManos. TakMe NPOKNALKN CAeayeT NpeayCcMaTpMBaTb TaKkKe Noj onopammn NePeKpPbITUI U
NAOWafoK OOCAYKMBAHUA, YCTAHOB/IEHHbIX Ha CTOMKaxX, ONepTbiX Ha HWKHME NAuTbl (pocTBepKa)
dYHAAMEHTOB MaLLMH.
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7.1.7 HopmaTuBHble AMHaMUUYECKME Harpy3Ku (BepTuKanbHble Fny U TOPU30HTaNbHbIE Fnp), KH,
OT MallMH C Bpawawwmmunmca dYactamum cneagyetr npuHMMaTb MO AadHHbIM  3a4dHUA Ha
NPOEeKTUpPpoOBaHME, a NPU OTCYTCTBUUN ITUX AaHHbLIX AOMNYCKAETCA NPUHNMATb PaBHbIMMW!

Fo.=F,= u:G
=1 (103)

roe WU - KoadPpuumMeHT NPonopLUNOHANBbHOCTH, yCTaHaBANMBaEMbI No Tabanue 9;

S - YACNO POTOPOB;

Gj - BEC KaXKA0ro potopa mMaluHbl, KH.
Tabnuua 9

MawmHbl KoadpduumeHT NponopumMoHanbHOCTU |

TypbomallumHbl 0,2

INeKTprUYecKne MalliMHbl C YacTOTOM BpaLLeHuA f;, 06/MUH:

meHee 500 0,1
o1 500 po 750 0,1-0,15
o1 750 o 1500 0,15-0,2
cBbiwe 1500 0,2

UeHTpudyru (d - guameTp poTopa, M) {n° .
1000

d

LleHTpoberKHble Hacocbl 0,15

08 21

1000

[bIMOCOCbI M BEHTUAATOPbI

HO He meHee 0,2

7.1.8 [OuHamuyeckMe Harpy3kM OT MALWWH, COOTBETCTBYIOLME  MAKCMMaibHOMY
ANHaMUYEeCKOMY BO34,eMCTBUIO MaLLMHbI Ha GYHAAMEHT, cieayeT NPUHUMATbL COCPEeAOTOYEHHbIMM
NN pacnpeaeneHHbIMU U NMPUIOMNKEHHBIMU K 3N1EMEHTaM, NOAAEPKMUBAOLWMM NOALWUIHUKNA (K
purenam, 6ankam, CTeEHam) Ha YPOBHE OCEN 3aKNagHbIX AeTaneu.

7.1.9 Ana dyHAameHTOB TypOOMALLIMH pPaCYETHYIO AMHAMUYECKYIO HArpysky B NPOAO/IbHOM
rOPU3OHTaNIbHOM HanpasaeHUu cnegyeTt NPUHUMATL NO AAHHbIM 334aHNA Ha NPOEKTUPOBaHUE, a
NPW OTCYTCTBMM 3TUX AAHHbIX AONYCKAETCA NPUHUMATbL paBHOM 0,5 3HaUeHMA TOW XKe Harpysku B
nonepeyHoM ropmM3OHTANIbHOM HanpaBAeHUW; ANA OCTaNbHbIX MALUMH C BPALLAIOLWMMMUCA YacTAMM
NPOAO/bHYIO HArpy3Ky caeayet NPUHUMATb PABHOM HYAHO.
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7.1.10 HopmaTtuBHble Harpy3ku Ha ¢yHAAMeHTbl TypbOoMallMH, COOTBETCTBYHOWME MOMEHTY
KOPOTKOTro 3amblKaHUA My s, KH-M, 1 TArK BaKyyma B KOHAEHcaTope Npu rmbKom npucoeanHeHnu
KoHAeHcaTopa Fnvac, KH, cneayet npMHUMaTh MO 3aZ@aHUIO0 HA NPOEKTUPOBAHME UM ONpenensTb
no ¢opmynam:

e NV
M, =975—k,,
", (104)
Fn,vac = 100a. (105)
B dopmynax (104), (105):
N - HOMMHaNbHAsA MOLWHOCTb 3/IEKTPUYECKOM MaLUMHbI, KBT;
nr-4acCTtoTa BpaWweHNA mallnHbl, 06/MMH,’
kse - KO3®OOUUMEHT KpaTHOCTM BPALLAIOLIEr0O MOMEHTa MNPUM  KOPOTKOM 3aMblKaHuW,

NPUHMMAEMbIM NO 33[43aHUI0 HA MPOEKTUPOBAHWE; B C/y4yae OTCYTCTBMA B 33JaHMe Ha
NpPOeKTUpPOBaHUE A0NyCcKaeTca NPUHUMaTb paBHbim 10;

100 - ycunue Tarm Bakyyma Ha 1 m? ceyeHus Tpybonposoaa, KH/m?;

a - NNoWaAb NONEePeYHOro CeYeHna CoOeANHNTEIbHOM FOPNOBUHBI KOHAEHCATOPa € TYpPOUHON,

M2,

7.1.11 Mpw onpeaeneHnn pacyeTHbIX 3HAYEHUN YCUANIA B aneMeHTax pyHAaMEHTOB MaLLUUH C
BPALWAOWMMMCA YaCTAMM B KaxKaoe OTAeNIbHOe covyeTaHue cneayeT BKAKYATb TONIbKO O4HY U3
Harpy3oK, COOTBETCTBYHOLWMX ANHAMUYECKOMY BO3AEWCTBMIO MALUWHbI: BEPTUKANbHYIO CUAY U
MOMEHT B BEPTUKaNbHOM NJOCKOCTM UM FTOPU3OHTA/IbHYIO CUY M COOTBETCTBYIOLLNE €1 MOMEHTDI
B FOPU30HTA/IbHOW N BEPTUKANIbHOM MJIOCKOCTAX.

Harpyska oT TArM BaKyyma B KOHAEHCATOPE YYMTbIBAETCA B COYETAHMAX HarpysoK Kak
ANUTENIbHaA CTaTUYecKasn ¢ KoadOULMEHTOM HALEKHOCTM No Harpyske yr=1,2.

CoueTaHue, B KOTOpOe BXOAMUT MOMEHT KOPOTKOro 3amblkaHunA Ms,, aBnaeTca 0Cob6bIM.

7.1.12 HopmaTMBHYIO MOHTA)KHYIO Harpy3Ky Ha BepxHeh naute ¢yHOAMeHTa cneayet
NPMHUMaTb MO 3a[laHUI0 HA MPOEKTUPOBaHMUE, HO He MeHee 10 KH/M?; ee cneayeT yMHOXaTb Ha
KoabdUUMEeHT HaAeXKHOCTN NO HarpysKe yf= 1,2 n KoaPOUUNEHT AMHAMUYHOCTM N = 1.

7.1.13 Pacuet konebaHuit ¢yHAAMeHTOB BCEX BMAOB MALUIMH C BPALAOWMMMUCA YHACTAMM
CBOAWUTCA K OMpeAeneHU0 MaKCMManbHOW aMNAUTYyAbl TOPWU3OHTANbHbIX (NONepeyHbIx)
KonebaHWi BepxHeln NAuTbl (ANA pamHbIX GyHAAMEHTOB) UKW BEPXHEN rpaHn dyHAameHTa (ana
MaCCMBHbIX W CTEeHYaTbiX (PYHOAMEHTOB); pacyeT creayeT NPOU3BOAMTL B COOTBETCTBMM C
yKa3aHuAMM noapasaenos 6.1 1 6.2. Pacuet amnanTya BepTUKaAbHbIX KONEebaHWI Npu OTCYTCTBUM
TpeboBaHM TEXHUYECKOTO 3aaHNA, KaK NPaBU/IO, He NPOM3BOANTCA.
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7.1.14. Npwn pacyeTax KonebaHuii 3HaYEHUA PacyYeTHbIX AMHAMUYECKUX Harpysok cneayet
onpeaenAaTb Ha OCHoBaHuUM 5.2.21n 7.1.7.

7.1.15 OnAa maccuBHbIX U CTEHYaTbiX PyHAAMEHTOB MALUMH C BPALLAOWMMWUCA YacTAMU C
yacToTol BpalleHusa 6onee 1000 06/muH pacyeT KonebaHUIM goNycKaeTca He NPOU3BOAMUTD.

7.1.16 PacyeT KonebaHUit ONOPHOW NAWUTbI arpernpyemoro obopya0BaHUA NPOMU3BOSMUTCA KaK
ANA MaccuBHbIX yHAameHToB. lpu 3Tom B Maccy ¢yHAamMeHTa creayeT BKAOYATb Maccy
obopypoBaHMA, ONOPHOM NAUTBI U Maccy NOACTUIAOWENO CNO0A MOJIAa HEeNnocpeacTBEHHO Moj,
NAUTOM M B NPUMbIKAIOLLEN 30HE HA paccToAHUK 0,5 M OT rpaHel NauTbl.

B cnyyae HeobxoAMMOCTM OrpaHMYEHWA pacnpocTpaHeHus KonebaHui ot obopyaoBaHUA,
CMOHTUPOBAHHOIO Ha *Kene3obeTOHHbIX OMOPHbIX NAUTAX, B NOACTUNAIOWEM CAOe Nona cneayet
yCTpaMBaTb CKBO3HOM LLUOB.

7.1.17 Mpun HanuMuuu B 33[4aHUM HA MNPOEKTUPOBAHME yHAAMEHTA TEXHONOrMYECKUX
TpeboBaHMI, OrpaHMYMBalOWMX nNepemelleHna n aedopmaunm PyHAaAMEHTA U3 YCAOBWUIA
COXPaHEHWUA B3aMMHOTO MNONOXKEHWNA 3N1EMEHTOB MALUMHbI U CBA3AHHOTO C Heli 0bopya0BaHUA ans
obecneyeHMA HOPMANbHOM WX 3KCMAyaTauuu, TOAWMHA HWXKHENW nNauTbl  dyHAaMeHTa
onpezenaeTca pacyeTom no gepopmaumam B COOTBETCTBMM C YKA3aHMAMM NPUIOKeHMA B. B aTom
CNly4yae 3KCUEHTPUCUTET LEeHTpa TAXKECTU naowagm noAowsbl GyHAAMEHTA U NUHUN OeNCTBUA
PaBHOAEWCTBYIOWEN CTAaTUYECKUX HArpy3ok (cm. 5.2.7) He HOPMUPYeTCA MpU CAeayroLmx
AONONHUTENbHBIX YC/NIOBUAX: BE/IMYMHbBI KPaeBbiX AABAEHWN NPU BHELLEHTPEHHOM 3arpyKeHun
dyHAaMeHTa He NPEBOCXOAAT NpaBoi YacTn ¢opmynbl (1) 6onee yem Ha 25 %; pacyeT konebaHui
BEAETCA C YY4ETOM SKCUEHTpUCHTETA.

7.2 (I)yH}laMeHTbI MalluH ¢ KPpUBOIIHUITHO-INATYHHBIMHA MEXaHU3MaMHU

7.2.1 TpeboBaHMA HACTOALLErO Pa3aena PacnpoCTPaHAOTCA Ha MPOEKTUPOBaHUE PyHAAMEHTOB
MALWNH C KPWUBOLWMUMHO-WATYHHbIMWU MeXaHU3MaMW, MMeloLWMX HeypaBHOBELIEeHHble CWUAbl U
MOMEHTbI, B TOM 4Yucne Ausenen, MNOPLIHEBbIX KOMMNPECCOpPOB, MOTOP-KOMMPECCOPOB,
NeconubHbIX pam, Nokomobunen u T.n.

7.2.2 B cocTaB MCXOAHbIX AAHHbIX A8 NPOEKTUPOBAHUA PyHAAMEHTOB MalUMH, YKa3aHHbIX B
7.2.1, KpOMe MaTepmnanos, NEPEUUCIEHHbIX B Moapasaene 5.1, A0/KHbI BXOAUTb:

3Ha4YeHMA PAaBHOAENCTBYIOLLMX HEYPABHOBELIEHHbIX (BO3MYLLAIOLLMX) CUA U MOMEHTOB NEPBOW
M BTOPOWM rapMOHMK OT BCEX YacCTeM, MeCcTa NPUIOKEHUA CU U NJOCKOCTU AENCTBUA MOMEHTOB;

paccTosiHME OT OCY FMaBHOrO Basia MallMHbI 0 BEPXHEN rpaHu pyHOAAMEHTa.

7.2.3 ®yHAaMeHTbl MaLUMH C KPMBOLIMMHO-WATYHHbIMM MEXaHU3MaMU cnenyeT NPoeKTUPOoBaThb
MacCCMBHbIMW WKW CTEHYATbIMM, @ B OTAE/IbHbIX CAYYaaX ANA MaWWH C BepPTUKANbHO
PacnoN0OXKeHHbIMM KPUBOLLMMHO-WATYHHbIMM MexaHM3MaM#m A0onycKaeTcs TaKxe
npeaycmaTpuBaTb YCTPOMUCTBO PaMHbIX GyHAAMEHTOB.
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7.2.4 Komnpeccopsbl, arperMpyemble Ha 3aBoge-n3rotosutene npu noMoLm *ene3obeToHHbIX
OMOPHDbIX NAUT C aNeKTpoaBUratenaMmm nnn AsuratenaMmm BHyTpeHHero cropaHma MOoWwHOCTbIO A0
400 KBr, AO0nNyCKaeTCA yCTaHAaB/1IMBATb 6e3 d)yHLI,aMeHTOB Ha I'IOLI,CTVIﬂaI-OU.I,Mﬁ cnont nona. Pacuer
KonebaHMin M KpenneHue KenezobeTOHHOM OMOPHOM NAUTbI K NOACTUAAOWEMY C/AOK0 NoAa
OONXKHbI OCYLLECTBAATLCA C ydeTom TpeboBaHuit 7.1.4 n 7.1.16.

7.2.5 Ha ¢yHaameHTbl MaluH Aonyckaetca cBOo6OAHO OnMpaTb OTAEe/NbHble MAOWAAKM M
CTOMKKW, a TaK¥Ke BKNaAHble YYaCTKM MNEPEKPbITUA MeXAYy CMEXHbIMU (yHOAaMeHTamu, He
CoeANHEHHbIE C KOHCTPYKLMAMMK 30aHUN.

I'IpMN\eanme - OI'IMpaHVIE 31EMEHTOB KOHCprKLI,VIVI 343aHNA Ha d)YHAaMEHTbI MalWnH 0ONYyCKaeTCA B
Bnae NCKAKYeHNA NpU HaIMvynm ob60cHOBaHMA.

7.2.6 PacyeT NpPOYHOCTU 3N1EMEHTOB KOHCTPYKUMN dyHOAMEHTOB cnegyeT Npou3BOAUTbL C
yyeTom TpeboBaHuMiM 5.2.20 1 5.2.21, npuyem B popmyne (2) cneayeTt npuHUMaTh Fp - HOPMATUBHYHO
ANHAMUYECKYIO Harpy3Ky, COOTBETCTBYIOLWYIO Hambosbleh amnautyae nepBon WAM BTOPOWM
rApMOHMKM  BO3MYLLQIOWMX  HArpPy3OK  MaLUMHbI, YCTaHAaBIMBAEeMOM B  33[aHMM  Ha
NPOEeKTUPOBaHMeE.

7.2.7 Npw onpegeneHnm amnanTtya KonebaHuii GyHAaMeEHTOB rOpM30HTaNbHbIX MaLlIMH pacyeT
[ONYCKAEeTC OrpaHMuMBaTb TONbKO BbIYUCNEHMEM aMNAUTYAbl KonebaHWi B HanpaBAeHUW,
napannesibHOM CKO/Ib)KEHWUIO NOPLLUHEN, U He YYUTbIBATb BAUAHUE BEPTMKaNbHOMN COCTaBAAIOLLEN
BO3MYLLAOLLMX CUA.

Mpu pacyete amnantya KonebaHuii GyHAAMEHTOB BEPTUKAIbHbBIX MALLMH AONYCKAETCA:

pacyeT amnAUTyA TFOPU3OHTaNbHbIX KONebaHUM OrpaHMUYUTb TONBKO ANA HanpaBAeHUs,
nepneHaMKyNAPHOro raBHOMY Basly MAaLlWUHbI;

pacyeT amnauTyd, BepTMKaAbHbIX KonebaHMM NPou3BOAUTb TOMBKO C YYETOM BAUAHUSA
BEPTMKA/IbHOM COCTaBAAOLWEN BO3MYLLAIOLLMX CHUI.

Ons byHOAMEHTOB MalMH C YI/NI0OBbIM PAaCMoNOXKEeHUEM UWAMHAPOB pacyeT amnauTya
BbIHYXZEHHbIX KonebaHMn cneayer nNpous3BOAUTbL C YY4ETOM KaK BEpPTUKANbHOW, Tak MU
rOpU3oHTa/IbHOM COCTaBAAIOWEN BO3MYLLAOWMX CUA MU MOMEHTOB MalUMHbI ANA MJIOCKOCTU
byHOameHTa, nepneHaMKyNapHOM rNaBHOMY Basly MallMHbI.

7.2.8 Pacyet KonebaHui PpyHAAMEHTOB MALIMH C KPUBOLIMMHO-WATYHHBIMWU MEXaHU3MaMu
cnegyet Npou3BOAUTb B COOTBETCTBMM C YKasaHMAMW nogpasgena 6.2, npuvyem 3HavyeHus
HOPMAaTUBHbIX BO3MYLLAIOWMX CUA MEPBOM WMAW BTOPON FAPMOHWUKM cnedyeT NPUHUMaATb No
33[,aHUI0 HA NPOEKTUPOBaHMe.

7.2.9 B cnyyae, ecnm n3 AByX rapMOHUK BO3MYLLAKOLIUX CUA U MOMEHTOB OAHA COCTaBAAeT
meHee 20 % apyro n ee yactoTa oTamyaeTcs bosnee Yyem Ha 25 % OT COBCTBEHHOM YacTOTbl
KonebaHnin dyHOAMeEHTA, TO NPU pacyeTe aMnanTyA, BbIHYXKAEHHbIX KonebaHM ee He YyYnTbIBaLOT;
B OCTa/IbHbIX C/Y4aAX pacyeT aMnauTya, cnepyetr NPou3BOAMTb ANA KaXKAO0W U3 NepsbiX ABYX
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rapPMOHMK BO3MYLLAIOLLMX CUNT U MOMEHTOB. [1p1 3TOM pacyeTHble 3HaYeHUA aMNAUTy A KonebaHui
dyHAaMeHTa AN KaXKA0M rapMOHUKKN He A0KHbI NPEBbIWaTh NPeAeNbHO A0NYCTUMbIX 3HAYEHUA,
npuBeaeHHbIX B Tabanue 5.

7.2.10 AnAa BTOPON rapMOHMKM BO3MYLLAIOWMX CU M MOMEHTOB 3HAYEHMA aMNANUTYS,
FOPU30OHTANbHbIX W BEPTUKANbHbIX KonebaHuh ane W ay cnepgyet OnNpeaenAtb NO TeM e
dbopmynam, 4To U gNA NepBOM FAPMOHUKK, 3aMeHMB B pOpMynax 3HAYeHWe YrnoBOM 4acTOTbl
BpaLLeHUA MaLINHbl W Ha 2w.

7.3 ®yHaaMeHThbI Ky3HEeYHbIX MOJIOTOB

7.3.1 B cocTaB UCXOAHbIX AaHHbIX A8 NPOEKTUPOBAHUA GYHAAMEHTOB Ky3HEYHbIX MOJIOTOB,
KpOMe MaTepunanos, yKasaHHbIX B nogpasaene 5.1, 4ONKHbI BXOAUTD:

yepTeXXu rabapMToB MOMOTA C YKa3aHMEM TuMa MONOTa (LWTaMMNOBOYHbIM, KOBOYHbIN) U ero
MapKu;

HOMWHA/IbHaA " ,ﬂ,eVICTBMTeﬂbHaﬂ (C y4eTtom mMmaccebl BerHeﬁ NON1OBUHDI LLITaMI'Ia) macca
nagaouwmnx LIaCTel‘/'I,' BbICOTa UX NaAEHUA,

macca waboTa n CTaHUHDbI;

pasmepbl NOAOLWBbI wabota M OTMETKM ee OTHOCUTENbHO MoJa luexa, a TaKXe pas3mepbl
OI'IOpHOVI NANTbl CTAHUHDLI,

3HayeHMe KoapdMUMEHTA BOCCTAHOBNEHWS CKOPOCTM yAapa MpPW LITAMMNOBKE M34eNnin u3
LIBETHbIX META/INIOB UK UX CNIABOB;

BHYTPEHHMI AMameTp uMAMHApPa U paboyee gaBneHMe napa Uan Bo3ayxa (Miv aHeprua yaapa).

7.3.2 dyHaamMeHTbl MONOTOB CeayeT NPOEKTUPOBaThb B BUAE KECTKMX NMAUT MU MOHONUTHbIX
610K0B. 119 MOIOTOB C MacCoM NaZatoLmx YacTen 40 3 T BKAOUUTENbHO A0NYCKAaeTCA YCTPOMCTBO
oaHoro obuiero GpyHAaMeHTa NoA HECKO/IbKO MOIOTOB NPU X PACMONOXKEHUN HA OAHOWN NMHUMN.

7.3.3 TonwmHa noawaboTHOW 4YacTM dyHAAMEHTa AO0NXKHA 6biTb HE MeHee yKa3aHHOM B

Tabaumue 10.
Tabnuua 10
HomuHanbHaa macca nagarowmx | ToawmHa noawaboTHOM YacTh [Yncio apmaTypHbIX CETOK B BEpXHei
yacreit mosota mo, T dyHaaMeHTa, M, He MeHee yactm pyHaaMeHTa
Mo <1 1 2
1<mo<2 1,25 3
2<mp<4 1,75 3
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HommnHanbHas macca nagatowmx | ToawmHa noawaboTHOM YacTn | YMcao apmaTypHbIX CETOK B BEPXHEN
yacTtem monoTta mo, T dyHAamMeHTa, M, He meHee yactu dyHAaMeHTa
4<mo<6 2,25 4
6 <mo<10 2,6 5
mo > 10 Cebiwe 3 Cebiwe 5

7.3.4 ®dyHAAMEHTbl Ky3HEYHbIX MONOTOB AO/XKHbl MMETb KOHCTPYKTUBHOE apMMpOBaHMe B
COOTBETCTBMMU C TpeboBaHMAMM 5.2.14.

BepxHiolo 4acTb ¢yHOAMeEHTa, NPUMbIKAOWYO K noawaboTHOM npoknaake, cnepyet
ApPMMpPOBaTb FTOPU30OHTANbHbIMM CETKAMM C KBAZPAaTHbIMU AYelikamn pasmepamm 100x100 mm m3
cTep:Hel anametpom 10 - 12 MmMm; ceTKM cneayeT pacnonaratb pagammn ¢ PpacCToOSHUEM MeXAyY
HUMM no BepTMKaam 100 - 120 mm B KoAMYecTBe, NPUHUMaeMOM No Tabaumue 10 1 3aBUCALLEM OT
Maccbl NagatoLen 4acTm MosIoTa Mo.

YacTb pyHOaMEHTOB KOBOYHbIX MOOTOB, PACNOJIOXKEHHYIO NOA NOAOLBON CTAaHMHbI MOJIOTA,
cnegyetr apMUMpPOBATb TOPM3OHTANbHBIMM CETKAaMM C KBAZPaTHbIMU AYEMKamMM U3 CTEPXKHEMN
anameTtpom 12 - 16 mm C warom B NPoaoabHOM M nonepevyHom HanpasneHuax 200 - 300 mm.
AHanornyHble apmaTypHble CETKU CnedyeT yCTaHaB/AMBaTb Yy FPaHeN BbleMKU ana waboTta Bcex
BMAOB Ky3HEYHbIX MOMIOTOB, MPUYEM BEPTUKA/IbHbIE CTEPXKHU ITUX CETOK HEOOXOAMMO AOBOAUTD
A0 NoAoLWBbl GyHAAMEHTA.

7.3.5 [depeBAHHble NoawaboTHble NPOKNAAKM cnegyeT U3rotaBameatb U3 aybosbix 6pycbes;
ANA MOJIOTOB C Maccon nagatowmx 4vacte o 1 T noawaboTHYH NPOKNAAKY [AOMNyCKaeTcs
N3roTOBAATb U3 IMCTBEHHULLbI NN COCHBI.

[epeBaHHbIe NPOKNAAKM cnenyeT npegycMmaTpmBaTb U3 NuiomaTtepuanos 1-ro copta no FOCT
2695 n FOCT 8486.

Mpwn 060CHOBAHUK pacdeTom M no cornacoBaHuMo C 3aBOAOM - U3FroTOBUTENIEM MALUUHDI
A0NYyCKaeTCA 3aMeHATb AepeBAHHbIE I'IO,CI,LLIa6OTHbIe NPOKNaAKN Ha pe3nHOTKaHeEBbIE.

7.3.6 AMNAuTyAbl BepTUMKanbHbIX KonebaHun ¢GyHOAMEHTOB MOJIOTOB MPU  LLEHTPA/IbHOM
YCTaHOBKeE a; M, cieayeT onpeaensatb No popmyne (62), B KOTOPO UMNYNbC BEPTUKANBHOM CUNDI
J;, KH-c, onpeaenseTca no popmyne

Jz =mov, (106)

rae mo - Mmacca nagarowmx yacTem MOANOTa, T,

V - CKOPOCTb NaZaloLLMX YacTelh MOIOTa B Havyane yaapa, m/c, NpUHMMaeman no 3agaHuio Ha
NPOEKTUPOBAHWNE UK, MPU OTCYTCTBMM TaKUX AaHHbIX, onpeaensemasn no popmyiam:

ANA MONOTOB, CBO6OAHO Najatowmx (PPUKLMOHHBIX U OAHOCTOPOHHErO AENCTBUA),
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— Yoh. -
v=0.9.{2gh,; (107)
ANA MONIOTOB BOMHOIO AencTBuUA

v‘.‘lv )

v=0,65 [2gh,| 222 11|
e (108)

"

nnm (109)

B dopmynax (107) - (109):

ho - paboyas BbicOTa NaAeHUA yaapAoLMX YacTen MONOTa, M;
Ap - NNOWaAb NOPLHA B LMAMHAPE, M%;

pm - CPeAHee gaBneHne napa uam Bosayxa, Kla;

Esn - aHeprua yaapa, kKAx;

g - ycKopeHue cBoboaHoro nageHus, g = 9,81m/c2.

KoapdumumneHT BoCCTaHOBNEHMA CKOPOCTU yaapa € B dopmyne (62) cnegyeT NPUHUMATL: NpuU
LUTaMNOBKe CTaNbHbIX M34eNUI AN MONIOTOB LWITAMMNOBOYHbIX € = 0,5; A1 KOBOYHbIX MO/IOTOB € =
0,25; npu WTamnoBKe M34eNUA U3 LUBETHbIX METaNN0B U UX CNNaBoB KO3GOUUMEHT € cneayeT
NPUHUMATb MO 3aJaHUI0 HA NPOEKTUPOBAHME.

7.3.7 Amnautyay BepTUMKanbHbiXx KonebaHwi ¢yHAameHTa npu yCTaHOBKE MoAoTa C
9KCLLEHTPUCUTETOM CeayeT onpeaensatb No popmynam (63) - (65), B KOTOPbIX 3HAYEHME € - TO XKe,
4TO B 7.3.6, @ 3HAaUEHUE MMNY/IbCa MOMEHTA J¢ onpegenaetca no popmyne

Jo=Je, (110)
rOe e - 3KCLEeHTPUCUTET yaapa, M.

Mpwn yctpoiictBe 0bwen NAMTbI NOA HECKO/IbKO MOJIOTOB B COOTBETCTBMM C 7.3.2 U Npu
HECKONbKUX OTAENbHO CTOAWMX PYHOAMEHTAX B Liexe amnauTyAbl BEPTUKANbHbIX KonebaHui
byHAaMeHTa cnenyeT onpeaenAaTb C Y4eTOM yKa3aHUM 6.1.7.

7.3.8 Ona ymeHblueHMA KonebaHWi ¢GyHAAMEHTOB MOJIOTOB M BPEAHOrO BAWMAHUA WX Ha
06CNYKMBAOWMI  MEpCoHan, TexHOoNornyeckme  npoueccbl, B6AM3M  pacnonoXeHHoe
obopynoBaHMe N KOHCTPYKLMWN 34aHUIA N COOPYKEHUM CeayeT, Kak NpaBuio, NpeaycMaTpusaTth
Bubpounsonaumio pyHaAamMeHTOB MONOTOB.

MpumeHeHne Bubponsonaumm asnaetca obAasaTeNlbHbIM A4NA PyHAAMEHTOB MOJIOTOB C MACcCOM
nagatowmx yacten 1 7 m 6onee, ecnm oCHoBaHUA PyHAAMEHTOB MONOTOB M HECYLLMX CTPOUTENbHbIX
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KOHCprKLI,VIVI 3LI,aHVIl7I KY3HEYHOro uexa CNoxXeHbl MeNKMMn n noinieBatbiMm BOAOHACbILLEHHBIMUA
neckamu.

7.3.9 Cymma CTaTMYECKOro M AWMHAMMYECKOro AaB/NEHMW Ha NoAwaboTHYH MPOKAaAKy He
[LO/1)KHA NpeBbIWaTbh PAaCYETHOIO CONPOTUBNAEHUA APEBECUHDBI MPU CKATUWN NONEPEK BOJIOKOH.

PacyeTHoe AMHamuyecKkoe gasneHMe Ha noAwaboTHy Npoknaaky o, KMa, BbluMcaaeTca no
dopmyne

(111)

roe Ew - MOAyNb yNPYrocTn maTeprana noawaboTHON NpoKknagku, KMa;

m'; - cymmapHasa macca waboTta M CTaHMHbI ANA WTaMNOBOYHbIX MONOTOB M Macca waboTta ana
KOBOYHbIX MO/IOTOB, T;

A1 - onopHas naowaab wabora, m?;
t - TONWWHA NPOKNAAKHU, M.

7.4 ®ynapamMeHThl (POPMOBOYHBIX MAIIIMH JIUTEHHOI0 NIPOU3BOJACTBA

7.4.1 TpeboBaHMA HACTOALWErO pasae/ia PacnpoCcTPaHATCA Ha NPOEKTUPOBaHUE PyHAAMEHTOB
$GOPMOBOYHbIX  (BCTPAXMBAKOWMX) MAWKWH  IUTEMHOTO  MPOM3BOACTBA C  BEPTMKANbHO
HanpaBAEHHbIMW YAAPHbIMU Harpy3Kamu.

7.4.2 B cOCTaB UCXOAHbIX AaHHbIX ANA NPOEKTUPOBaHMA PyHAAMEHTOB GOPMOBOYHbIX MaLLWH
JINTEMHOro NPoOM3BOACTBA, KOOME MaTepPMUasioB, YKasaHHbIX B nogpasaene 5.1, 40NKHbl BXOAUTb:

HOPMAaTMBHbIe CTAaTUYECKME Harpy3ku, nepefaBaemble Ha OGyHAAMEHT OCHOBHbIMM
MEXaHU3MaMM (BCTPAXMBAIOLLMM, NMOBOPOTHLIM, MPUEMHbBIM U MP.), U TOYKMU NPUNOKEHUA ITUX
Harpysok;

rpy30noAbEMHOCTb MalIMH (CymMapHasa macca OnokM u GOpPMOBOYHOM CMecHu), macca
nagatoLLmMX YacTen U CTaHWUHbI BCTPAXMBAIOLWETO MEXAaHU3MA;

paboyasn BbiCOTa NaZeHMA BCTPAXMBAIOLLMX (MafatoLWwmx) YacTen MaLlUUHDbI;
pa3mepbl B NAaHe, TONWMHA U MaTepuan HaapyHAAMEHTHOWN yNpyrom NPoKNALKN.

7.4.3 [Ona ycTpolicTBa HaAdyHOAAMEHTHOW Yynpyrol NPOKNaAKu creayeT npeaycmatpuBaThb
bpycbs u3 ayba UM AUCTOBYO pe3uHy. [ns BCTPAXMBAOWMX (GOPMOBOYHBLIX MaLUUH
rPy30MOAbEMHOCTbIO MeHee 5 T AonycKaeTca NnpuMmeHeHue 6pycbeB U3 NNCTBEHHULbI UM COCHbI.

LepeBsiHHble Opycba cneayeT W3roToBASTbL M3 APEBECUMHbI, OTBevatlolein TpeboBaHUsM,
yKa3aHHbim B 7.3.5.
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7.4.4 dyHpameHTbl GOPMOBOYHBIX MALIWH NUTEMHOTO NPOMU3BOACTBA CeAYET NPOEKTUPOBaATb,
KaK NpPaBuo, Kene306eTOHHbIMMU MaCCUBHbIMMU.

BbicoTa ¢yHAaMeHTa noa BCTPAXMBAKOWMM MEXaHM3MOM M PAcCTOAHME OT AHA KaHanos,
TOHHE el U BbIEMOK 10 NoA0LWBbI GYHAAMEHTA A0MKHbI ObITb HE MEHEE YKa3aHHbIX B Tabauue 11.

Tabnuua 11
PaccTtoAHMe oT AHa KaHanos,
BbicoTa dpyHOameHTa nog, N
TOHHENEU N BbleMoK 40
rpy3OI'IO,EI,'b€‘MHOCTb MalWKnHbl Mg, T |BCTPAXUBAOWMM MEXAHU3IMOM, M,
noaowsbl pyHAaMeHTa, M, He
He meHee
meHee

m.<1,5 1 0,2

1,5<m:<2,5 1,25 0,3

2,5<m:<5 1,5 0,4

5<m:<10 1,8 0,5

10<m:<20 2 0,7

me> 20 2,25 0,9

7.4.5 ApmupoBaHue ¢yHAAMEHTOB GOPMOBOYHbLIX MaWIMH U UX OTAE/NbHbIX 3/1€MEHTOB
Heobxo4MMO NPON3BOAUTL B COOTBETCTBMU C TpeboBaHUAMMK, NPUBEAEHHbIMU B 5.2.14, c y4yeTom
cneayrowmx yKasaHuii.

BepxHtoo YyacTb pyHAAMEHTa HENOCPEACTBEHHO NOJ CTAHUHOWN BCTPAXMBAKOLLErO MEeXaHM3Ma
cnefyeTt apMuMpoBaTb FOPU30HTAIbHIMWU CETKAMM, YNCN0O KOTOPbIX Ha3HaYaeTCca B 3aBUCUMOCTU OT
rpy30MnoAbeMHOCTM MEXaHU3Ma, T:

nob5 1-2ceTku
ot 54015 2 - 3 ceTkM
cB. 15 3 -4 ceTku

Hapy)KHble Kenes3obeToHHble CTeHbl, Orpaxkgatowme ¢GOpPMOBOYHYIO MaLIUHY, caeayet
apMMpPOBaTb ABOMHbIMU CETKAMM, UCNONb3YA B KAyeCTBE BEPTUKANIbHOM apMaTypbl CTEPXKHU
anametpom 12 - 14 mm npu rpy3onogbemMHOCTM mawuH Ao 15 T n anametpom 16 - 20 mm npwm
6onblwen rpysonoabeMHOCTU. B KayecTBe NpoaonbHOM apmaTypbl cieayeT npeaycmaTpusaTb
ctepXHn gmametpom 10 - 12 mm c warom cootsetcTtBeHHO 300 - 400 mm. CeTkm cnepgyet
COeINHATb MeXKay coboli nonepeyHbIMU CTepPXKHAMKU AnameTpom 10 - 12 mm yepe3 600 - 800 mm
B FOPM30HTA/IbHOM M BEPTUKAZIbHOM HanpaBAeHUAX.
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Hapy>+<Hb|e boKoBble rpaHun dJYH,CI,aMeHTa cnenyetr apmMmmpoBaTb apMaTypHbIMU  CETKaAMMW,
BbIMO/IHEHHBIMW AONA dJYHLI,aMeHTOB obbemom 80 M3 N MmeHee C BepTUKa/ZIbHbIMU CTEPHKHAMU
AvameTpom 12 - 14 mm m warom 200 mm, a ana dyHaameHTos ob6bemom 6onee 80 m3 - guamerpom
16 - 20 MM C TeM »Ke LLIArom.

7.4.6 ®opMOBOYHbIE MALLMHbI C MOBOPOTHO-NEPEKUAHBIM MEXaHU3MOM C/leAyeT pacnosiaraTb
Ha pyHAAMEHTe, KaK NpaBuio, obpaLLeHHbIMMU NOBOPOTHO-NEPEKUAHBIM MEXaHU3MOM B CTOPOHY
CTPOUTENbHbIX KOHCTPYKLMMN.

7.4.7 AMNAUTYyabl BEPTUKaNbHbIX KonebaHuin ¢yHaameHToB GOPMOBOYHbBIX MAaWIWH creayeT
onpeaenaTb B 3aBUCMMOCTM OT COOTHOLLEHUA YINIOBOM YacTOTbl W, 1, cBOBOAHbIX BEPTUKA/bHbBIX
KonebaHM NOABUMMKHbIX YacTeM MaLUMHbI Ha ynpyron HaadyHAaMEeHTHOM NPOKAaZKe N Yr10BOM
yactoTbl A';, ¢, cBo6OAHbIX BEPTUKANbHBIX KoNebaHMI Bcell YCTaHOBKM Ha FPYyHTE, onpeaensiembix
no ¢opmynam:

k

(112)

m (113)

roe k - cymmapHbiii KO3dPULMEHT XeCTKOCTU ynpyron HaadyHAaMEeHTHOM NPOKAaaKkn, KH/m,
onpegensemblii no dopmyne

 AEE,
" tE +tE,

34ecb A1 - NN0OWAAb CTaHUHbI BCTPAXUBAKOLWWETO MEXaHU3Ma, M2;
Ew - MOAYNb YNPYrocTu AepeBaHHOW NPOKNaaKu, KMa;

E; - MmoayNb yNpyrocTy pe3avHOBOM NPOKNAAKM, MPUHMMAEMbIV B 3aBUCMMOCTU OT TBEPAOCTM NO
FOCT 263;

tr - TONWMHA Pe3MHOBOW NPOKNAAKM, M;
tw - TONWMHA AepeBAHHON NPOKAALKHU, M;
m' - macca yCTaHOBKM, T, onpegensemasn no ¢opmyne

m'=mo+mi+m; (114)

mo - cyMMapHan Mmacca nagatoLlmx YyacTei MalluHbl, BKAOYAs Maccy ONoKn U ¢opMoOBOYHOM
cmecu, T;

mj - MacCCa CTaHUHbI BCTPAXMUBAKOLWEIo MexXaHNU3Ma, T,
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m - obwaa macca ¢yHAaAMeHTa, HeMoABMMKHbIX YacTel MalluMHbl M FPyHTa Hagh obpesammu
dyHOAaMeHTa, T.

Mpwn ycnosun w > 0,7\, amnauTyabl BEPTUKANbHbLIX KonebaHui a; n a, dyHOAameHTOB
$GOPMOBOYHBIX MALWWMH cAeayeT onpeaenatb no popmynam (62) - (65), B KOTOPbIX € - KOIPPUUMEHT
BOCCTAHOB/IEHMA CKOPOCTWU yAapa, NPUHMMAEMbI PaBHbIM HYAO; J; - UMNY/bC BEPTUKANbHOM
cunbl, KH-c, onpeaensembii no ¢opmyne (106); Jo - UMMNYNIbC MOMEHTA CUA OTHOCUTENbHO
ropmM3oHTanbHOM ocu, KH-c-m, onpeaensemblit no popmyne (110); v - CKOPOCTb NafatoLWMX YacTemn

$GOpPMOBOYHOW MaLLKUHbI, M/c, onpeaensemas no ¢opmyne (107), B KoTopoi hg - pabouan BbicOTa
nageHus BCTPAXMBAIOLLMX YacTeN MaLLWNHbI, M.

BmecTto 3HaueHun A; u m B dopmyne (62) cneayet NpUHMMaTb 3HAYEHUA COOTBETCTBEHHO A'z U
m’', Bbl4MCNEHHble No dpopmynam (113) u (114), a BMeCTo 3Ha4yeHUM Ay U B0 B popmyne (65) -
3HauyeHuAa 'y n B'40; 3HaYeHHNe 'y onpegenseTca no opmyne

(115)

rae 0'¢o - MOMEHT MHEPUMM MAcCbl BCEM YCTAHOBKM, BK/IOYAA Maccy MOABMMKHbIX YacTew,
OTHOCUTE/IbHO OCU, NPOXOAALLEN YEPES LIEHTP TAXKECTU NOAOLWBbI GyHAAMEHTA NEPNEHANKYNAPHO
NAOCKOCTM KonebaHuin, T-M2.

Mpw ycnosum w < 0,7\, amnanTyay BepTUKaNbHbIX KonebaHui ay byHAaMeHTOB POPMOBOYHbIX
MalWuH cneayeT onpegenste no ¢opmyne (54), B KOTOPOW 4, - aMNAUTYAa BePTUKANbHbIX
KonebaHnin obwero ueHTpa TAXKECTM JyHAAMEHTa M HENOABMMKHbIX YacTel MallWHbI,
onpegenaemasn no popmyne (55); a’; - amnNAnTy4a BEPTUKANbHOM COCTaBAAOLWEN BpaLwwaTeNbHbIX
KonebaHnin GyHOAMEHTA M HEMOABUMKHbBIX YacTel MallMHbl OTHOCUTENIbHO FTOPU3OHTaNbHOM OCK,
npoxoAadlLen yepes nx obwmnii LEeHTp TAXKECTU NepneHgUKyAapHO NAOCKOCTU Konebanuin. Ons
dYHAAMEHTOB MALLUUH C LEHTPAIbHBIM NPUNOXKEHMEM ANMHAMUYECKON HarpysKu (BCTpAxmMBatoLwme
cTonbl U GOPMOBOYHbIE MalUMHbI CO WTUTOBLIM Ccbemom) a’; = 0. B cnyyae npunoxeHus
ANHAMWYECKOM Harpyskm C 3KcueHTpucutetom (GopMOBOYHbIE MALWMHBI C MNOBOPOTHO-
nepeKkMaHbIM MexaHn3Mom) a’; onpeaenserca no popmyne (57).

B popmynax (55) 1 (57) AMHaMUYECKYO Harpy3Ky Ha dyHAaMeHT GOPMOBOYHOM MaLLUHbI Fy, KH,
cneayeT BblUUCAATL No dopmyne

(116)

a BMECTO Yr/I0BOM 4acTOTbl BPALLEHMA MaWWHbI W caeayeT NPUHUMATb Yr/I0BYHO 4acToTy
CBOBOAHbIX BEPTUKaNbHbIX KO/MebaHW NOABUMMKHBLIX YacTeld MalWHbl Ha YyMNpyroh Hapg,
dyHAaMeHTHOM NpoKAagKe, onpeaensemyto no popmyne (112).
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Ona ymeHbweHMA BpawaTenbHblX KonebaHuit ¢yHAAaMEHTOB (GOPMOBOYHLIX MALWWH C
NOBOPOTHO-NEPEKUAHBIM MEXaHU3MOM IKCLEHTPUCUTET MPUIOKEHNA AMHAMUYECKON HArpysKu
cnepyeT orpaHuuymBaTh 40 5 - 10 % pasmepa CTOPOHbI NoAowBsbl GyHAAMEHTA, B HanpaB/ieHUM
KOTOPOW NPOUCXOAUT CMELLLEHME TOUKM NPUNONKEHMA YAAPHON HarpysKu.

JKCLEHTPUCUTET B PACMONOKEHNN LLEHTPA TAXECTU GYHAAMEHTA MALLUMHbBI U LLEHTPa TAXKECTU
nogowsbl GyHAAMEHTa MOMKET gocturatb 15 % pasmepa CTOpPOHbI nNogowsbl GyHAAMEHTA, B
Hanpas/IEHUMN KOTOPOI NPOUCXOAUT CMELLEHME LEHTpPA TAXKECTU PyHAAMEHTA B C/ly4ae CMELLLEHUS
LLEHTPaA TAMKECTM NOAOLLIBbLI B CTOPOHY NPUIOKEHUSA AMHAMUYECKOW Harpy3Ku.

7.4.8 PacyeTHOe 3HAYeHWE aMNAUTYAbl BEPTUKANbHbIX KonebaHui  PyHAaMeHTOB
$GOPMOBOYHBIX MALIWH AOIKHO YAO0BAETBOPATL YCOBUIO (4).

AMNANTYAYy BepTMKaNbHbIX KonebaHuin dyHAamMeHTOB POPMOBOYHBIX MALUMH C MOBOPOTHO-
nepekngHbIM MeXaHU3MOM, onpeaeneHHyo ANA TOPLOBbIX rpaHen dyHAameHTa, AONycKaeTca
yBenmumeaTtb Ha 20 %.

7.4.9 Mpn OCHOBAHWUM, CNOXKEHHOM MEKUMWU MU NbINEBATLIMM BOLOHACHILLLEHHBIMWU NECKaMy,
ANA MaWwuH rpysonogbeMHocTblo 10 T n 6onee cnepyeT, Kak npaBwuio, NpeaycmMaTpuBaTtb
Bubpounsonaumio pyHLaMeHTOB.

7.5 ®ynaamMeHThl (POPMOBOYHBIX MAIIMH JIJIS NPOU3BOACTBA COOPHOIO Kejle300eTOHa

7.5.1 TpeboBaHMA HACcTOALLErO Pa3aena PacnpoCTPaHAOTCA Ha MPOEKTUPOBaHUE PyHAAMEHTOB
CnefyoWwmx BMAOB MAWWH Ana npoussoAacTBa (PpopmoBaHuA) cOOPHbIX Kene3obeTOHHbIX
N3aennUn U KOHCTPYKLNIA:

BMOPALMOHHbIX NNOLWAA0K HA YNPYrMX onopax;
BMOpOYAapHbIX NOWAA0K Ha YNPYrux onopax;
yAapHbIX (KyNayKoBbIX) N10WaA0K co cBOOOAHBIM NageHMEM ABUNKYLLMXCA YacTeu;
CTaUMOHapPHbIX U CKONb3ALWMX BUOPOLITAMMOB.

7.5.2 B cocTaB UCXOAHbIX AaHHbIX ANA NPOEKTUPOBAHUA GYHAAMEHTOB MALLMH, YKAa3aHHbIX B
7.5.1, Kpome maTtepunanos, NepedyncieHHblxX B nogpasaene 5.1, 4ONXKHbI BXOAUTD:

Macca NoABUMKHbIX YacTel NAoWaaKy;
CXeMa PacnosioXKeHMA, TUN U }KEeCTKOCTb YNpyrux onop;

yucno o6OpPOTOB B MMHYTY M aMnauMTyAa BO3MYLWAKOWMWX Ccun  BUOpaTopa, MOMEHT
3KCLLeHTPUKOB BMbOpaTOpa;

3HayeHue 6e3bIHePLMOHHOW NPUTPY3KMY;

BbICOTa NaZeHUA yA4apHOM YacT NNOLWAAKN;
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pacnonoxeHme n paamepbl pa60'-WIX MecCT, eC/im TeXHON0rm4yeCkMm npoueccom nponssoacrtea
He npeaycmatTpuBaeTca ANCTaHUMOHHOE ynpaBaieHne pa60Tof/i ﬂ,aHHOVI d)OpMOBO‘-IHOﬁ MallNHbI.

7.5.3 dyHpameHTbl Nog GOPMOBOYHbIE MaLLUMHbI ANA MPOU3BOACTBA COOPHOrO KenesobeToHa
cnefyeT NPOEKTUPOBaTb MaCCMBHbBIMW B BUAE NAUT wUaM 610KoB. dyHAamMeHTbl cnepyet
apmMuMpoBaTb B COOTBETCTBUM C TpeboBaHUAMMK 5.2.14.

7.5.4 Paboyee mecTo Ha pyHAAMEHTE AONKHO ObITb 3aWMLLEHO OT BUOpaL Ml B COOTBETCTBUM C
TpeboBaHmMamm FOCT 12.1.012.

7.5.5 NMpu popmoBaHuM n3aenmnii B BbICOKMX Gopmax (Hanpmumep, KacCceTHbIX) 06CNyKmBatowme
naowazakun BoKpyr popm (KacceT) He gonyckaeTca onnpaTb Ha GyHAAMeHTbl OPMOBOYHbIX MALLWH
N COEAMUHATDL C HAMM.

7.5.6 dyHaameHTbl Nog, BU6pauMoHHble, BUOpOyAapHbIe U yaapHble NAOLWAAKM, @ TaKXKe nog,
CTauMOHapHble BUOpoOLWITaMNbl caeayeT NPOeKTUPOBaTb TaKMM 06pa3om, YTOObI LEHTP TAXKECTH
naowaamn noAowsbl GyHAAMEHTA U LEHTP XKECTKOCTU YNPYrMx onop, a Takxke

JIMHUN  OEeNACTBUA PABHOAEWCTBYIOLWLEN BO3MYLLAOWMKWX CuA  BuBpaTtopa WAM  yaapoB
pacnonaranucb, Kak NPaBMaO, NO OA4HOM BEPTUKANM.

DKCUEHTPUCUTET PaBHOAENCTBYIOWEN BO3MYLLAOWMX CUN BUOpaTopa MAM ANUHUW AENCTBUA
YOAPOB MO OTHOWEHWUID K LEHTPY TAXEeCTM naowagum nogowsbl GyHAAMEHTA He A0/XKeH
npeBbIWaTb: ANA BMOPALMOHHbIX MNAOWAAOK WM CTaUMOHAPHbIX BMBpowTamnoB 3 %, a gna
BMOpOyAapHbIX M yAapHbiXx naowanok 1 % pasmepa CTOpPOHbI MNoAowWwBbl ¢yHAAMEHTa, B
HanpaB/lEeHMN KOTOPOWN CMEeLLaeTca paBHOAENCTBYOLLAA.

7.5.7 AMNAnTyabl BepTUKaNbHbIX KonebaHuin ay dyHAAMEHTOB Noa BUOpaLMOHHbIE NAOLWAAKN
Ha ynpyrux onopax cneayet onpeaenatb no popmynam (54) - (57), B KOTOPbIX ANHAMUYECKYHO
HarpysKy Ha dyHaameHT Fy, KH, cneayet BblumncnaTb no dopmyne

F - “[é.l'.'K
"o& (117)

rae Mex - MOMEHT 3KCUEHTPUKOB BMOpatopa, KH-M, nNpuHMMaembli NO 33afaHWIO Ha
NPOEKTUPOBAHMUE;

Mo - Macca NOABMMKHbIX YacTel Naowankm smecte ¢ GopmyemMbim M3AeNMEM, T, KOTOpas He
YUYUTbIBAETCA NPU ONPEeAENEHNN MACCbl BCEM YCTaHOBKM M (6.2.5);

K - cymmapHbIi KOSIGPUUMEHT KECTKOCTM onop, KH/M, nNpuHMMaemblit No 3aJaHuUI0 Ha
NPOEKTUPOBaHMeE.

7.5.8 Ana dyHaameHTOB BUOPOYAQPHbIX M yAApPHbIX NAOLWAA0K CeayeT npefyCcMaTpmBaTh, Kak
npasmno, subpounsonaymio.
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Pacuet aMmnanTyn BepPTUKaA/ZIbHbIX KonebaHui a; HeBVI6pOM3OJ1MDOBaHHbIX dJYH,CI,aMeHTOB
cneayetr npomnssoanTtb no d)opmyne (Q), B KOTOpOVI J; = mov, Koad)d)VlLl,VleHT BOCCTaHOB/NEHWNA
CKOPOCTHN yAapa NPUHUMAKOT € = 0,5,' CKOPOCTb yaapa v, M/C, cnenyet BblMNCNATb ANA YAAPHbIX
naowazaok no popmyne (107) (cm. 7.3.6), a gns BMbpoyaapHbIX - no popmyne

F‘.

V=

)7?:(') (118)

roe Fy - pacyeTHOe 3HavyeHMe BO3MyLatloLLen cuabl BubpaTopa, KH;
Mo - Macca NOABMUMKHbIX YacTer, BKAoYaa maccy popmol ¢ 6eToHOMm, T;
W - yrnoBas yactoTa BpaleHms, ¢,

7.5.9. AMnauTyapl BepTUKanbHbiX KonebaHuit a, ¢GyHAAMeHTOB BMOpOLITAMMNOB caeayeT
onpeaenatb no popmysne (54), B KOTOPON BENNYMHDI Oz U ', M, CeayeT BblYUCNATL N0 popmynam:

_064F[3(.,/ @) +1]
me” ' (119)

. 032Fel[3(2.,/ ®)’ +1]

: 8,0

o

(120)
roe Fy - pacyeTHoe 3HauyeHMe BEPTUKAIbHOMN COCTaBAAOLWEN BO3MYLLAKOLWMUX CUN MaLLUHbI, KH;

€ - SKCLEHTPUCUTET €€ MPUNOXKEHUA, M, NPUHUMAEMbIN ANA CTaLMOHAPHbIX BUBPOLITaMMNOB
PaBHbIM HY/IO;

m - macca GyHAAMEHTA, 3aCbINKU FPYHTa Ha ero obpesax, HEMOABUMKHbIX YacTei MalLMHbI U
dbopmyemoro nsaenus, T;

B¢ - MOMEHT MHepuMM Maccbl GYHAAMEHTA, 3acbiNKK rPyHTa Ha ero obpesax, HEMOABUMKHbIX
YyacTen MalmnHbl U GOPMYEMOTO U3AENNA OTHOCUTENIbHO OCH, NPOXOAALLEN Yepes 06U LEeHTP

TAMKECTU NePneHANKYNAPHO NIOCKOCTU KonebaHui, T-M?;

A¢ - Yri0Bas yacToTa BpallaTesibHbIX KonebaHuit pyHaameHTa, ¢, onpegensemas no popmyne
(48), B KOTOPOI B0 - MOMEHT MHEPLMM MacCbl GyHOAAMEHTA, 3aCbINKKU FPYHTA Ha ero obpesax,
HenoABUXHbIX YacTei MaliMHbl U GOPMYEMOTrO U3AENNA OTHOCUMTENBHO OCU, MPOXOAALLEN Yepes
LLeHTP TAXKECTU NoAOoLWBbI PyHAAMEHTa NePNeHANKYAAPHO MNAOCKOCTU KonebaHuit, T-Mm2;

w, Az, | - TO e, uTo M B popmynax noapasaena 6.2.

7.6 dyHnaMeHTHI 000Py10BaHNS KONMPOBBIX OOMHBIX MJIOIAI0K

7.6.1 TpeboBaHMA HACcTOALLErO pa3gena PacnpoCTPaHAOTCA Ha MPOEKTUPOBaHUE PyHAAMEHTOB
(ocHOBaHMIM) KONPOBbIX HOMHbIX NAOLLAA0K KONPOBbIX LLEXOB M CKpanopasaeioyHbIx 6as.
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7.6.2 B cocTas NCXOAHbIX AOdHHbIX ANA NPOEKTUPOBaAHUA dJYH,CI,aMeHTOB 060pYLI,OBaHVIﬂ
KONpoOBbIX 60MHbIX naowaagokK, Kpome maTepuanoB, YKa3daHHbIX B nogpasgene u, AO1KHbI
BXOAUTb:

macca yAapHon 4aCTu Konpa, T, 1 BblCOTa €€ NageHna, m;

pa3mMepbl B NaHe Naowaan, Ha KoTopon NPou3BoAnTCA pa3busKa (pasaenka) cKpana; AaHHbIe
O PacrnoNOXKEHUW KOMpa MO OTHOLIEHUID K CYLECTBYIOWMM M MPOEKTUPYEMbBIM 34aHUAM U
COOPYKEHUAM.

7.6.3 KOHCTpYKUMKM 6OMHBbIX NAOWAAO0K CAefyeT Ha3HayaTb B 3aBMCMMOCTM OT TabanyHoro
3HayYeHMA pacyeTHOro CONPOTMBJIEHUA TPYHTOB OCHOBaHUA Rg, onpegensemoro no CN 22.13330, u
3Heprum yaapHom 4actu Konpa.

7.6.4 B rpyHTax co 3HauyeHmem Ro = 200 KlMa v npu aHeprum yaapHoi Yactn Konpa Ao 300 kO
KonpoBble 6o0lMHblE NAOWAAKM cleayeT ycTpamBaTb B BMAE CTafbHbIX NAnT (waboTa),
yKNnaablBaemblx No cnoto 601BaHOK AN MapTEHOBCKUX KO3/10B M MEIKOro CKpana TOJILWMHOMN He
meHee 1 m, 3aM0NHAWMNX KOTNIOBAH rNyOMHOM He MeHee 2 M.

7.6.5 B rpyHTax co 3HayeHuem Ro < 200 KlMa 1 npu aHeprum ygapHon Yyactmn konpa Ao 300 kAx
noa, CTanbHbIMM NAMTaMKU (WaboTom) GONBAHKM MM MAPTEHOBCKME KO3/bl U MENKUI CKpan
(cornacHo 7.6.4) cneayeT yknaabiBaTb N0 NOACTUAAIOLWEN NECYHAHON NOAYLIKE TONLWMNHOM HEe MeHee
1 m, YCTPOEHHOM Ha *Kene306eToHHOoM nanTe ToawmHon 1 - 1,5 m.

7.6.6 B rpyHTax co 3HayeHnem Ro > 200 kla 1 npu aHeprumn yaapHon Yactu konpa 6onee 300
KO KonpoBsble GOMHble NAOWAAKW cneayeT ycTpamBaTb B BMAE CTaslbHbiX NAuT (waboTtos),
YKNaAblBaembIx NO CNOK 6GONBAHOK MAM MapPTEHOBCKMX KO3/10B U ME/IKOro CKpana TO/LWMHON He
MeHee 1,5 M M noacTMnalowemy CAoK0 Necka TONWMHOM He MeHee 1 M, orpakgaembix
}enes3obeToHHbIM LUANHAPOM UK KOpobom.

7.6.7 B rpyHTax co 3HadyeHnem Rp < 200 Kla 1 npu aHeprumn yaapHom yactu konpa 6onee 300
KO KonpoBble 6OoMHble nAoOWaAKM cneayeT ycTpavMBaTb B BUAE  Kene3o00eTOHHbIX
KOPbITOOBPa3HbIX NPAMOYrO/IbHbIX UM KPYT/IbIX B N/1aHE KOHCTPYKUUI (GyHAaMEHTOB), B KOTOPbIX
pa3smeLLaloTca CTasibHble NAUTbl  (WaboTbl), YyNOXMEeHHble Ha noAwaboTHYIO NPOKNAAKY,
BbIMOJIHAEMYIO, KaK NPABUIO, U3 TPEX CNOEB: HUMKHETO 3aLUUTHOTIO - B BUAE HECKO/IbKUX LLUTOB M3
Ay60BbIX b6pycbeB ob6wen TonwmHoM Ao 800 Mm; cpefHEro amopTM3IMPYIOLWEro - B Buae
MHOTOCNOMHOWN KOHCTPYKLMM U3 YepenyoWwmXCA CNOEB YYTYHHOM CTPYKKK TonwmnHom 80 - 100 mm
W CTa/IbHbIX IMCTOB TOJILLMHOM He meHee 20 MM; BEPXHEro - U3 6poHeBbIX NAUT TonwmHon 30 - 100
MM, Ha KOTOPbIX Pa3meLlatoTca cTasbHble 6/11oMbl.

7.6.8 }ene3zobeToHHble KOHCTPYKUMKM PyHAAMeHTOB noa obopypoBaHMe KONPOBbIX BOMHbIX
NAOLWaZ0K cneayeT NPOeKTUPOBATb MOHOIUTHBIMM.
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7.6.9 lWaboT KonpoBo 6OMHOM NAOLWAAKM LOMKEH YCTPAMUBATLCA U3 CTasIbHbIX NUT TOLLNHOM
He meHee 0,5 M; OpMEeHTMPOBOYHYIO Maccy WaboTta Mg, T, CAeAyeT NPUHUMaTL He meHee 0,5moho,
roe mo v ho - COOTBETCTBEHHO Macca, T, M BbICOTa NaZeHus, M, yAapHOM YacTy Konpa.

7.6.10 bBokOBble CTEHKM KeNe3006ETOHHbIX OrpakAeHWW cnepyeT 3alMWaTb MO  BCeM
NOBEPXHOCTU M3HYTPU U NOBEpXy CTaJbHbIMWU NAUTAMMU TOAWMHON He MeHee 50 mm,
NPUKPENNEHHbIMW K AepeBAHHbIM BpycbaM ceyeHnem He meHee 150x150 mm.

[OnAa ymeHblueHMA pas3neta OCKONKOB pa3buBaemoro noma CTEHKU Kene30b6eTOHHbIX
OrpakaeHui Bbllwe ypoBHA WaboTa (Ha BbICOTY HE MeHee NO0BMHbI Hanbonbliero pasmepa B
niaHe) cneayeT ycTpamMBaTb HAKNOHHbIMM BHYTPb Ha 7 - 10°.

7.6.11 MuHMManbHble PAcCTOHUA OT KOMNPOBbIX OOWMHbLIX YCTPOWUCTB A0 ¢yHAAMEHTOB
CTPOMTENbHbIX KOHCTPYKLMIA 30aHUIA U COOPYKEHUI cneayeT NPMHUMATL No Tabaunue 12.

Tabnanuya 12
PaccTtosHMe oT KonpoBbIX GONHbIX YCTPONCTB A0
bYHOAAMEHTOB CTPOUTENbHBIX KOHCTPYKLMIA, M
He MeHee), NpU Macce yAapHOM YacTu Konpa m
[PYHTbI OCHOBaHMA ( ), np YA3ap pa Mo,
T
mo<3 3<mo<7 mo=>7
CKanbHble N NONYCKaNbHbIE 15 20 30
KpynHoo6/10MO4YHbIE, NecyaHble CyXue, TANHUCTbIe C 30 40 60
nokasatenem Tekyyectu I, < 0 (B TOm u4ucne
NeccoBuaHble)
lMecyaHble BANaXHble, [/IMHUCTbIE C MOKasaTenem 40 60 80
Tekyyectn 0/, <1
MecyaHble BOAOHACbILWEHHbIE, rIMHUCTbIE o 50 80 100
nokasaTtenem Tekyyectm [, > 1
MpumeyaHwue - Mpu BO3BEAEHUM KONPOBbIX YCTAHOBOK HAa BOAOHACHILLEHHbIX NECYAHbIX U TEKy4Yel
KOHCUCTEHUMU TAMHUCTbIX TPYHTAX CAefyeT WCKYCCTBEHHO YKPenaATb OCHOBAaHUA ¢yHAAMEHTOB
CTPOUTENbHbIX KOHCTPYKUMI (KOMPOBbIX LEXOB M CKpanopasAenoyHbix 6as3), pacrnofoXeHHbIX Ha
PacCcTOAHMAX, MEHbLUMX YKA3aHHbIX B Tabanue 12.

7.7 ®yHpaMeHTBI APOOHIIOK

7.7.1 TpeboBaHMA HACTOALLErO Pa3aena PacnpoCTPaHAOTCA Ha MPOEKTUPOBaHUE PyHAAMEHTOB
LLLEKOBbIX, KOHYCHbIX (TMPaLMOHHbIX) U MONOTKOBbIX (YAaPHbIX) APOOUIOK.

7.7.2 B cocTaB UCXOAHbIX AAHHbIX AA NPOEKTUPOBaHUS GyHAAMEHTOB ApPOOWNOK, Kpome
MaTepuanos, ykasaHHbIX B nogpasgene 5.1, A0KHbI BXOAUTb:

www.pkb-titan.ru ' TATAH



CHu1N 2.02.05-87 AKTyanun3mpoBaHHaa pegakuma PyHaameHTbl MaWKWH ¢ AMHAMUYECKMMU Harpyskamum
60

3Ha4YeHUA TOPU3OHTANbHOW U BEPTUKA/NIbHOW  COCTaBAAKOWMX  PaBHOAENCTBYOLLEN
ANHAMUWYECKUX Harpy3ok F, U UX MecTa NPUNONKEHUA COOTBETCTBEHHO OTHOCWUTE/IbHO BEPXHEM
rpaHn ¢yHAameHTa ApPO6MNOK W BEPTUKANbHOW OCKU, MPOXOAALLEN Yepe3 LEHTP TAXKECTU
APOBMNBHON YCTAHOBKM;

4acToTa BPaALLEHMS BaNa IKCLUEHTPUKA ANA KOHYCHbIX APOOMNOK MAM TNaBHOMO Bana ANa Apyrux
BMA0B APOOUIOK;

Macca BpallaloWwmMxca YacTenm; YMCAo U Macca MOJIOTKOB, PacCTOsiHWE OT OCM BpalLeHUs A0
LEeHTPa TAKEeCTM MONIOTKa A/19 MOJIOTKOBbIX APOOUNOK;

Mmacca Kopnyca Apo6uaoK, macca 3anoNHeHus.

7.7.3 MoHONUTHble  PyHOAMEHTbl  ApOb6MNOK  pekomeHAyeTcA NPOEKTUPOBaTb
NPEeMMYLLLECTBEHHO CTEHYATBIMU U3 ABYX CTEH (MeXAy KOTOPbIMM MPOMYyCKAeTcA TpaHcnopTep),
HUXKHEN W BEPXHEN NANUTBI (MW ABYX BEPXHUX NOMEPEYHbIX pUrenen).

7.7.4 C60pHO-MOHONUTHble GYHOAMEHTbl APOOMNOK peKomMeHAyeTCA MNPOEeKTUPOBaTb
CTEHYaTbIMM MU PAMHbBIMU, NPEAYCMATPUBAA HUKHIOK MIUTY U BEPXHUE PUTeIU U3 MOHOIMTHOTO
)enesobeToHa.

7.7.5 Tpynnosble ¢yHAAMEHTbI NOA HECKONbKO APOO6MNOK cnepyeT npeaycmatpymsaTb Npu
PacnoNoXKeHnn g po6bUNoK:

OAHOAPYCHOM - CTEHYATbIMM UAN PAMHbIMU;
ABYX- NN TPEXBAPYCHOM - CTEHYATbIMMU.

Mpn 3atom cHOPHO-MOHONUTHblE GyHAAMEHTbI CnefyeT MPOEKTUPOBATb, KakK MNpasBuio, U3
610KOB WAM CTEH, ONUPAOLWMXCA HA MOHONUTHYIO HUMKHIO MNAUTY W CBA3AHHbIX MOBEPXY
MOHO/IUTHbIMK 06BA3KaMMU.

7.7.6 Nogowse OTAENbHbIX GYHAAMEHTOB KOHYCHbIX APOOMIOK peKomMeHayeTca npuaasaTtb
KBaZpaTHyto dopmy, a dyHAaMeHTam APO6MAOK OCTaNibHbIX BUAOB - NPSAMOYTO/IbHYIHO.

7.7.7 PacueT KonebaHuit PpyHAaAMeEHTOB APOOUAOK CBOAUTCS K onpeaeneHuto Hanbonbluen
aMNANUTYAbl TOPU30HTAbHBIX KONebaHWii BepxHen rpaHu dyHAaMeHTa.

PacueT cheayeT BbINOIHATL B COOTBETCTBUM € TpeboBaHMAMM 6.1.1 U noapa3aena 6.2.

7.7.8 PacyeT KonebaHMn (YHAAMEHTOB KOHYCHbIX APOOWNOK, MMEOLWMX MPSMOYrobHYO
dopmy nogowsbl, cneayet NPoOn3BoAUTL B NJIOCKOCTU, COBMAAAOLLLEN C HAaNpPaBAEHNEM MeHbLUEero
pasmepa NoAoLBbI.

7.7.9 PamHble pyHAAMEHTbI APOOUNOK CNeayeT paccymTbiBaTb MO MPOYHOCTU HA AECTBUE Beca
BCEX 3/IEMEHTOB YCTAaHOBKM C Y4ETOM BECa 3aMO/IHEHUA U CUAbI Fg, 3aMEHAIOLLEN ANHAMMYECKOoe
[AENCTBME MALLWHbI, B COOTBETCTBUM C YKa3aHUAMM 5.2.20 1 5.2.21.
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3HaueHne Fy cneayet onpeaensatb no ¢dopmyne (2), B KOTOPON HOPMATUBHOE 3HaYeHue
ANHAMUWYECKOM Harpysku F, yCTaHaB/AMBaETCA MO 3a4aHMI0 Ha NPOEKTUPOBAHME, @ KOIPPULMEHT
HaZeXHOCTU N0 Harpyske U KoapPULMEHT AMHAMUYHOCTM CieayeT NPpMHMMaTbL No Tabauue 3.

HopmaTuMBHOE 3HayeHMe AMHAMMYECKOW Harpysku F,, KH, ons MONOTKOBbIX APO6WUAOK Mpu
OTCYTCTBMM [laHHbIX 3aBOAA-U3roTOBUTENA A0MNYCKAETCa onpeaensaTb no opmyne

Fn = moew?, (121)

rae mo - Macca BpaLaroLmMxca Yacten Apobunku, T;
e - 3KCUEHTPUCUTET MAcCbl Mo, NPUHUMaeMbl paBHbiMm 0,001 m;
W - Yrn0Bas YyacToTa BpalleHUa mMaccbl mo, L.

7.7.10 MNpu pacyeTe NPOYHOCTU GYHAAMEHTOB MOJIOTKOBBIX APOBUNOK cneayeT Npou3BoauUTb
NPOBEPKY Ha OTPbIB MOJIOTKA, NPUM 3TOM HOPMATUBHOE 3HAYEHME AMHAMWMYECKOW HarpysKku
cneayet onpenenatb no ¢opmyne (121), NnpUHMMaA B HEW maccy mo PaBHOW Macce OAHOro

MOJ10TKA, @ SKCUEHTPUCUTET € - PaCCTOAHUIO OT OCU BpalLeEHNA OO0 LEeHTPa TAXKECTU MOJIOTKA.

7.8 ®yHaaMeHThI MeJIbHUYHBIX YCTAHOBOK

7.8.1 TpeboBaHMA HACcTOALLErO pPa3aena PacnpoCTPaHAOTCA Ha MPOEKTUPOBaHNE PyHAAMEHTOB
MeNIbHUYHbIX YCTAaHOBOK C KOPOTKMM bapabaHoMm (CTepyKHEBbIX, LUAPOBbIX, PYAHO-FaNeyHbIX U 4p.)
N Tpyb4yaTbIX (NpY OTHOLIEHUN ANKHbI BapabaHa K AnameTpy 6osee Tpex).

7.8.2 B cOCTaB MCXOAHbIX AAHHbIX AN MPOEKTUPOBAHNA GYHAAMEHTOB ME/IbHUYHbIX YCTaHOBOK,
KpOMe MaTepunanos, yKasaHHbIX B Nogpasaene 5.1, 4ONKHbI BXOAUTD:

MOMEHTbI MHEPLUUKN Macc bapabaHa 1 poTopa 3NEKTPOABUraTeNs, KPYTUIbHAA }KECTKOCTb Basla
“ nepeaaToyHoe Ymcno 3ybyaToi nepesayu;

pacctosHMe OT Oocu BpalweHua 6apabaHOB MENIbHUYHbLIX YCTAHOBOK [0 BEPXHEW rpaHu
byHOameHTa;

No21IHaA MmacCCa Kopnyca mesibHNYHbIX YCTAHOBOK, MacCCa 3anoJIHEHUA.

7.8.3 ®yHAaMeHTbl MeNbHUYHbIX YCTAaHOBOK cnedyeT MNpPOEeKTMPOoBaTb, KaK MpaBuno,
MOHO/IUTHLIMU UNN CEOPHO-MOHOUTHBIMMU.

7.8.4 dyHaameHTbl TpybUaTbiX MeNbHUL, CneayeT NPOEKTMPOBATb, Kak NpaBu/o, B BUAE pPAAa
nonepeyHbIX (MO OTHOLWEHMIO K OCU MenbHUUbI) M-06pa3HbIX pam, ONMPAOLLUXCA Ha OTAE/bHbIe
}ene3obeToHHbIe NNTbI, @ MeNbHUL, C KOPOTKUM BapabaHom - B BUAE OOLUMX MACCUBHbIX NAUT C
nonepeyHbIMK CTEHaMM MU pamaMu 418 ONMPaHMA YacTen MalluHbI.

[nsa ymeHblueHWA ypoBHA BUbpaumin cnegyet o6beaMHATL NOBEPXY paMHble GyHAAMEHTbI NOA,
OTAEeNIbHble Me/IbHULbI 06LLen Kene3o0beToOHHOM NANTON.
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NMpumeyaHuna

1 [lonycKaeTca NpoeKTMpPOBaTb OTAEe/bHble OMOPbl TPYOUATLIX MebHUL, B BUAE MONEPEYHbIX CTEH Ha
OTZENbHbIX NINTaXx.

2 lMpu CKanbHbIX M KPYNHOO6N10MOUHbIX FPYHTax AOMNYCKaeTcA ONMpaTh CTEHbI, NOAAEPKMBAIOLME YacTH
MebHULL, C KOPOTKMM BapabaHOM, Ha OTAEe/IbHbIE MAUTbI.

3 YcTaHOBKa gguraTtens, peayKktopa M OAHOW M3 OMOp MeSibHMLbl Ha pPasHbiX QyHAAMeHTax, He
CBA3aHHbIX }KECTKO Mexay coboli, He gonycKaeTcs.

7.8.5 Pacyet KonebaHunit ¢pyHAaMEHTOB MeIbHUYHbBIX YCTAaHOBOK CaeZlyeT nMpou3BOAMTb Ha
AencTBne cny4amHom AMHAMUYECKON Harpysku, BbI3bIBAEMOW [ABUMNKEHMEM 3amnonHUTEeNs B
bapabaHe.

7.8.6 AMNAUTYAbl FOPU3OHTaNbHbIX KoNebaHUi BepxHeM rpaHM MACCUBHbIX, CTEHYATbIX M
pamHbIX GYHAAMEHTOB Me/IbHUYHbIX YCTAHOBOK OT AEMUCTBUA CTy4aMHON ANHAMMWYECKOM Harpy3Ku
cnepyet onpegenAatb no popmynam nogpasgena 6.4.

7.8.7 CobcTBEHHAA yrnoBasa 4yacToTa KonebaHui GpyHAaMEHTOB MeIbHUL, AOMKHA OTANYATbCA
He mMeHee yeM Ha 25 % OT COOGCTBEHHOM YrIOBOWM 4AcTOTbl Ash KPYTWbHbLIX KonebaHui Bana
aneKTpoABuraTens, onpeaensemomn no popmyne

(122)

rae 61 - MOMEHT MHepLMK Maccbl bapabaHa ¢ 3arpy3Koi OTHOCUTE/IbHO ero OCK BPaLLeHUA, T-M%;

02 - MOMEHT MHepLMM MacCbl POTOPa 3/1EKTPoABUraTeNss OTHOCUTE/IbHO €ro OCK BpaLLeHus,

T-M2;

K - KpyTuibHaA eCTKOCTb Basia, COeAMHSAIOLLErO POTOP ABUraTena ¢ NPUBOAHOMN LWeCTepHEN,

KH-m/pag;
i - nepepaTo4HoOE YMCNO 3ybyaTom Nnapbl (LiecTtepHU K 3ybyaTtoro BeHua 6apabaHa).
(Oneuarka).

7.8.8 PacyeT nNpPOYHOCTM 3INEMEHTOB KOHCTPYKUMA YHAAMEHTOB MENbHUL, HAANeXuUT
NPOM3BOAMTb C YYETOM AENCTBUA CEAYIOWLNX HArPY30K:

pac4eTHOro 3Ha4eHunA BeCa 3/1EMEHTOB KOHCTDYKLI,MIZ N Yacten mMesibHUUbl C y4eTomMm BecCa

3aNoOJ/IHEHUA,

rOPU30HTaNIbHOM COCTABNAIOLLEN PACYETHOM ANHAMMUYECKOM Harpy3ku Fq, KH, NpunoxeHHo! K
NaHHOM onope W onpeaensemon no ¢opmyne (2), B KOTOpon 3HayeHUA KO3IPOULMEHTOB
HaZEeXHOCTM MO Harpyske u AMHaMUYHOCTM cledyeT NPMHMMATb B COOTBETCTBUM C Tabauuen 3, a
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BENINUYUHY F, - paBHOM: ANa TpybyaTbix menbHul, 0,2Gm; A8 MENbHUL, C KOPOTKMM HapabaHom
0,1Gm, roe Gm - 4acTb HOPMAaTMBHOrO 3HAYeHMA Beca Me/bHULUbl (6e3 menowux Ten u
3anNoNHEHMA), NPUXOAALWAACA Ha AaHHYIO onopy, KH.

7.9 dyHnaMeHTBI IPeccoB
7.9.1 TpeboBaHMA HACcTOALLErO Pa3aena PacnpPoCTPaAHAOTCA Ha MPOEKTUPOBaHUE PyHAAMEHTOB

BUHTOBDbIX, KPUBOLWUMNHbLIX U TMAPABANYECKUX NPEeCCOoB.

7.9.2 B cocTaB WUCXOAHbIX AaHHbIX ANA NPOEKTUPOBaHUA GYHAAMEHTOB MPECcCcoB, Kpome
MaTepuanos, ykasaHHbIX B nogpasgene 5.1, A0/KHbI BXOAUTb:

rabapuTHble 4YepTeKM npecca C YKasaHMEM BUAA BbIMNOJHAEMbIX WM TEXHONOTMMYECKUX
onepauni (LUTamnoBKa, KOBKa, BbIpybKa);

Macca NoCTynaTesIbHO ABMXKYLMXCA paboumx YacTen npecca; MOMEHT MHEPLMW BPALLAIOLLLMXCA
paboymMx Macc BUHTOBOFO Npecca OTHOCUMTENIbHO OCU BUHTA; FNaBHbIE MOMEHTbI MHEPLUMUM Npecca;

CKOPOCTM NOCTYNaTeNbHOro U BPaLLaTe/NIbHOro ABMMeHUs paboumnx vacteit npecca B MOMEHT
COMPUKOCHOBEHUSA MON3YyHA C YNaKOBKOM; NonHaa gepopmaumsa NMOKOBKM B Npecce LTaMMOBKM
WU KOBKM, onpeaensemasn us rpadpuka paboumnx Harpy3ok TMNOBOM NOKOBKMU.

7.9.3 ®dyHaamMeHTbl NPeccoB cneayeT NPOEKTUPOBATb, KaK NPaBUO, B BUAE KECTKUX NAUT UK
MOHO/IUTHbIX 610KOB.

7.9.4 ®yHpaMeHTbl BMHTOBbLIX MPECCOB, MpeAHa3HaAYeHHbIX AAA LWTAaMNOBKM WAW KOBKM,
cnepyeT paccyMTbiBaTb C YYETOM MMMYAbCa BEPTUKANbHOM CUAbI U KPYTAWEro MOMEHTA
OTHOCUTENIbHO BEPTMKAIbHOM OCU caeayoWwmnm obpasom:

a) amnanTyay BepTUKaNbHbIX KonebaHui a; m, dyHaaMeHTa cneayet onpenensaTb no opmyne
(62), B KOTOpOW 3HaUYeHMe KoaddMLUMEHTa BOCCTAHOB/IEHMA CKOPOCTU yaapa € cneayeT NPUHMMATb:
NP X0NI04HOM WTamnoBKe 1 KoBke € = 0,5, Npu ropaye WTamnoske u KoBke € = 0,25, a 3HaueHue
MMNYbCa BEPTUKANbHOM cunbl J;, KH-c, onpepenaetca no popmyne

Jz=moV/, (123)
roe mo - Macca NOCTynaTeIbHO ABMKYLMXCA pabounx yacten npecca, T;
V' - CKOPOCTb NOCTYNaTENbHOIO ABUMKEHUA pabounx yacTelt npecca B MOMEHT yaapa, M/c;

6) amnAuTyAbl TOPU30OHTANbHBIX KONebaHui any, M, PyHOAMEHTa cnepyeT onpenenatb no
dopmynam (67) u (68); Nnpu 3TOM 3HAYEHWe € TO e, 4YTOo B 7.9.43, @ UMNYAbC MOMEHTa Jy
NPUHUMAETCA PaBHbIM

Jy = BoWw, (124)

roe Bo; - MOMEHT MHepuMM Bpallaolmxca pabounmx mMacc npecca, T-m?, OTHOCUTENbHO OCK
BMHTa;
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W - yrnosaa 4acCtoTa BpawWeHUA BMHTA B MOMEHT yaapa, ct , MTPUHNUMaemaa No 3a4aHUIK0 Ha
NpPoOeKTUnpoBaHUE.

7.9.5 AMNAnUTYAbl BEPTUKANbBHBIX Gy, M, U TOPU3OHTANIbHbIX Oh,e, M, KONebaHUN GyHAAMEHTOB
KPUBOLUMMHBIX MPECcCOB MPWU onepaumax WTAMNOBKKU cieayeT onpeaenatb no ¢opmynam (63) -
(66), B KOTOpPbIX 3Ha4YeHMe KoapdpuumeHTa € = 0; UMNYNbC BEPTUKANBHON cunbl J; onpegenaeTca
3KCMepMMeHTaNbHbIM NyTEM; NPW OTCYTCTBUM OMbITHbIX [AaHHbIX AOMYCKAETCA MMNY/bC
BEPTMKANbHOM cuAbl onpeaensaTte no popmyne (123), yMHOXKan ero 3HaYeHue Ha Ko3dPULUMEHT N,
KOTOPbIA YYNTbIBAET BAUAHNE KECTKOCTM MOKOBKM N Hanuume ntoGToB B KWHEMATUYECKUX Napax
KPMBOLUMMHO-WATYHHOTO MexaHn3ma; npu 10*kH < From < 6,3-10% KH gonyckaeTtca NnpuHUMaTh N =
Fnom/6,3-10% a npu Fpom > 6,3:10% KoadduuMeHT n cregyeT NpuMHUMaTb PaBHbIM 1; MMMy/bC
MOMEHTA J¢ MPUHUMAETCA PaBHbIM MMMYAbCY KPYTALWEro MOMEHTa OT 3aMeieHUA BpalleHUa
paboumx 4acTen npecca, BO3HWMKAKOLWLEFO MNPU BbINOJHEHUM LUITAMMOBKM, W oOnNpeaenserca
3KCnepMMeHTaNbHbIM MyTEM; NPU OTCYTCTBMM OMbITHbIX AAHHbIX 3Ha4YeHue Jp, KH-M-C, gonyckaeTtca
onpezenAatb no popmyne

Do (125)

rae Fnom - HOMMHANbHOE ycuaue npecca, KH;

6 - nonHas aedopmaums NOKOBKM B NpoLecce LTaMMNoOBKKU, M, onpegenseman M3 TMNOBOro
rpadurKa paboumx Harpysok Aas paccmaTpuMBaemolr moaenm npecca (pabounii xoa nonsyHa);

Wo - Yyraosaa 4actota BpaweHuAa Kpuseowuna, C'l, npuHMMaemaa no 3a4aHUKO  Ha

NPOEKTMpPOBaHME.

Mpw onepaumaAx BbipybKM amnanTyay BEPTUKANbHbIX KonebaHui dyHaameHTa a; M, cnegyet
onpeaenatb no popmyne (62), B KOTopol KoapduumeHT € = 0, a 3Ha4YeHUe umnynbca J; cneayet
onpefenAtTb 3KCMNEPUMMEHTANbHbIM MNyTeM; MNPU OTCYTCTBUM ONbITHbIX AAHHbIX AO0MNYyCKAeTCA
3HauYeHWe nmnynbca J; onpeaenatb no opmyne

0y (126)

rae Frnom - HOMMHaNbHOE ycunme npecca, KH, npu onepaumm BprY6KVI,'

w1 - YrN0OBasA YacToTa CBOBOAHbIX KolebaHuit cTaHUHbI, ¢1, onpeaensemas no ¢opmyne

(127)

rae Km - KoaddruMeHT BepTUKANbHOM }KECTKOCTU CTaHWHbI, KH/M, NpuHMMaeMblit No 3a4aHuto
Ha NPOEKTUPOBaAHME;
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mt - macca BerHeﬁ 4acCTu npecca, pacnonomeHHoﬁ Bbllle cepegunHbl BbICOTbl CTaHWHDbI, T.

7.9.6 PyHAAMEHTbI T’MAPaBAMYECKMX NPECCoB, NpeAHa3HauYeHHbIX A5 WTaMnOBKU UIN KOBKY,
cnepyeT paccymTbiBaTb Ha AeWCTBME MMMY/AbCA BEPTUKANbHOWM cuibl. Mpu 3TomM amnantyay
BEPTUKANbHbIX KonebaHnn pyHAameHTa a, cnegyeT onpeaenatb no popmyne (62), NpUHMMan B
Hel KoadpPuuneHT € =0, a 3HaYyeHne nmnynbea J; -no popmyne (123), B KOTOPOU V - MaKCMMa/IbHas
CKOPOCTb ONYCKaHMA MNOABMXHOM Tpasepchbl, M/c.

7.10 ®yHgaMeHThI MPOKATHOT0 000PY10BAHMS

7.10.1 TpeboBaHWA HACTOAWErO0 pasgena pPacnpoCTPAHAKTCA Ha MNPOEKTUPOBaHMeE
dyHAaMeHTOB OCHOBHOIO M BCMOMOraTe/bHOro 060pyA0BaHMA NPOKATHbIX M TPYOHbIX LEexXos, a
TaKKe 06opyn0BaHUA HEMPEPBLIBHOTO IUTbA 3arOTOBOK.

7.10.2 B cocTaB WCXOAHbIX AaHHbIX AN NPOEKTUPOBaHMA GYHAAMEHTOB MNPOKATHOMO
0bopya0BaHMA, KpOME MaTePMANoB, yKasaHHbIX B noAapasgene 5.1, A0/KHbl BXOAUTb:

njaH OCHOBHbIX OCEW 060pYLI,OBaHMF| C I'IpVIBﬂ3KOl7I K OCAM 34aHUA, a TAKXKE OCHOBHbIE OTMETKMU
OﬁOpyﬂ,OBaHMﬂ; naaH 1 paspesbl I'IOMGIJ.I,GHVIVI TEXHUYECKOro noasasia Unn 3Taxa,

[laHHbIE O PACMNONOKEHUMU NOTKOB A/1A TMAPABANYECKOTO CMbIBa OKa/IMHbI U BO3MOMKHbIE BXOAbI
B TpaHLWeM JIOTKOB, a TaKXe JAaHHble O pPacno/IOXEeHUU MEeCT BO3MOXKHOIO MNOAB/EHUSA
NPOU3BOACTBEHHbIX BOA;

YKa3saHMA O pPacrnonoXeHUU MecT, rae HeobxoaAMMo YCTPOMCTBO NECTHUL, MOHTaXKHbIX
NPOEMOB, OrpPa*KAeHNN U NepPeKpPbITUA;

AaHHble oA onpefeneHuA 3HAYEeHUM MOHTAXKHbIX Harpy3ok, pacnonaraemblx B npegenax
NnepeKkpbITUA NoAgBana M BO3/e Hero, B BMAE NAaHA, HA KOTOPOM YKasbIBAlOTCA ciaeaytouime
OCHOBHbIE@ 30Hbl AEWCTBUA HArpy3oK: OT CTALMOHAPHOro TeXHONornyeckoro obopynoBaHua, ot
BPEMEHHO pa3MeLLaemMoro CMeHHOro ob6opyaoBaHMA NPW pPEeMOHTax C YyKa3aHWem Beca,
rabapuToB, YMC/A MOHTAXKHbIX €AUHUL, U MUHUMA/IbHbIX NPOX0OA0B ANA Hambonee TAXKeNoro
obopynoBaHMA (CMEHHble KNeTW, BaiKM C Nogywkamu W T.N.); AaHHble ANA onpeaeneHus
BPEMEHHbIX HAarpy3oK OT NOABMXKHOIO TPAHCNOPTA, COAEPIKALLME XaPaAaKTEPUCTUKN U KOMYECTBO
TPAHCMOPTHbIX CPEACTB; AaHHbIEe ANA OonpeAeneHUsa Harpy3oKk B MecTax CKNagMpoBaHNA meTanna
(Beca 1 paamepbl TUNOBbIX BapUAHTOB WTabenei, nMpamug, 1 T.n. C yKasaHMEM NPOXOA0B MeXAyY
HUMMK); BPEMEHHYIO Harpy3Ky OT OCTa/ibHOro obopyaoBaHWA [AOMNyCKaeTcA 3ajaBaTb B BuAe
CN/IOWHOW paBHOMEPHO pacnpeneneHHON HarpysKu.

7.10.3 MNopa, ocHOBHOE M BCMOMOTraTe/IbHOe NPoKaTHoe obopyaoBaHMe c/ieyeT NPOoeKTUPoBaTh
MACCUBHblE MOHOJINTHble 6GEeTOHHble U Kene3obeToHHble ¢yHAAMEHTbI C Heobxoaumbimu
Bblpe3aMu, OTBEPCTUAMW W KaHaNaMW WAU obnerdyeHHble (PamMHOro WAM CTeH4YaToro Tuna)
MOHO/ITHblIE UAM COOPHO-MOHONINTHbIE Kene306eToHHble (yHAAMEHTbI C WCMNOJIb30BaHUEM
NoNOCTEN M YCTPOMCTBOM B CTaHOBbIX MPOJieTax OOWMX U MECTHbIX TEXHUYECKUX STarKen Uu
noZBanoB; NPuM 3TOM YCTAaHOBKY paboyeit U wecTepeHHOMN KneTel, peaykTopa U MPUBOAHOIO
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ABuratena cnegyet npeaycmatpumBatb Ha O6LI.I,eM d)yHLI,aMeHTe. TaKkue O6LLI,VIe obneryeHHble
d)yHLI,aMeHTbI cnenyet ycrpamBatb U3 BerHeﬁ N HUXHeNn nanT, CcoeanHeHHbIX CTOMKaMM U
CTeHaMmn Uan MmaCCUBHbIMU YCTOAMU (OI'IOpaMM), oTaeneHHbiMmn WwBamMmu oT pa6oqel7| naowaakm 1
30aHunA.

O6opynoBaHNE MENKOCOPTHBIX, MPOBOOYHbIX U LUTPUNCOBbIX CTAHOB A0MYCKaeTCA pa3smelLaThb
B NPONETHOM YacTun BepxHen GyHAAMEHTHOM NanTbl. OcCHOBHOe 060pya0BaHME KPYNMHOCOPTHBIX U
CpeaHeCcoPTHbIX CTAHOB CeAyeT pasMeLLaTb Haj HECYLLMMM ONopPaMm (CTOMKaMKU UK CTEHaMM).
Pabouue u WwecTepeHHble KNETU IUCTOBbIX, TO/ICTONINCTOBBIX, PE/bCOBANOUYHbIX U APYTUX TANKENbIX
CTAQHOB C/eAyeT yCTaHaBNMBaTb HAa MACCUMBHbIE YCTOM.

7.10.4 B cnyyae, eciv 3a/10XKeHMEe BCEX Y4ACTKOB PyHAAMEHTOB NPOKATHOIro 060pyA0BaHMA U
060py0BaHMA HEMPEPLIBHOTO ANTbA 3arOTOBOK Ha OAHOW OTMeTKe Mo rAybuHe NpuBOAMUT K
nepepacxogy MaTepuasnioB, AOMYCKAETCA OTAeNbHble Y4YacTKM YyHAAMEHTOB 3aK/NagblBaTb Ha
pa3Hou rnybuHe.

dyHOaMEHTbI, pa3aenieHHble TyH6OKMMM OTKPLITbIMKM KaHanamu (Hanpumep, KaHanamu ans
CMbIBa OKa/IMHbI), CieayeT CBA3bIBaTb NMOBEPXY KeNe306eTOHHbIMM pacnopKkamm yepes 3 - 6 m,
PacnoioXKeHne KOToPbIX JOMKHO ObITb YBA3AHO C pacnonoxeHnem obopyaoBaHMs.

7.10.5 ApmupoBaHue ¢yHAAMEHTOB cneayeT MPOU3BOAUTL B COOTBETCTBUM C YKa3aHUAMM
nogpasgena 5.2. MNpu 3TOM BEPXHIOK apMaTypy MacCUMBHbIX GYHOAMEHTOB cnenyeT YKNaablBaTb
TO/IbKO NOA, CTaHMHAMM 060PYA0BaAHMA C AUHAMUYECKUMM Harpy3KamMm.

OnameTpbl CTEp)KHEW HUKHEW apmaTypbl cnegyeT NPUHMMATL He MeHee 16 mm gna
dyHAameHTOB AnanHoi Ao 30 m u 20 Mm - aAnnHOM cBbilwe 30 m.

7.10.6 Mopg, cTaHMHaMn 060pyA0BaHMA, BOCMPUHUMAIOLWLMMU CUCTEMATUYECKN AENCTBYOWME
yAapHble Harpysku, cnepyet npeaycmMatpuBaTb YCTaHOBKY 2 - 3 CETOK, pacnosiaraembix B
COOTBETCTBMM C YKa3aHUAMM 5.2.14. [pn 3TOM BEPXHUE CETKU, AOX0AALLMNE A0 Kpasa GyHAAMEHT],
cnepyet 3arnbaTb BHM3 BAONb BEPTMKANIbHOM TFpaHM Ha AAMHY 15 anameTpoB 3arnbaembix
CTepyKHEeMN.

7.10.7 Mput HAANYUN MECTHbIX BO3AENCTBUI OT NIY4UCTOM TENOTbI, YAAPOB KYCKaMK NaaatoLen
OKa/InHbI U T.N. BepTUKaNbHble FPaHn dyHOAMeEHTa cnelyeT apMUPOBaTh CETKAMM U3 CTEPKHEN
AnameTpom 12 mm ¢ KBagpaTHbIMMK AYeirKamm pasmepom 200 mm.

7.10.8 Pacuer KonebaHwit MaccuBHbIX QYHAAMEHTOB Moj nNpokaTtHoe obopyaoBaHue
BbINONHATbL He TpebyeTcA.

PacyeT NpPoOYHOCTU 31eMeHTOB GYHAAMEHTOB BbIMONHAETCA B COOTBETCTBUM C YKa3aHUAMM
5.2.20 1 5.2.21. Mpw 3TOM Harpy3Ku, BO3HUKatoLWMe npu pabote 060pya0BaHUA B UCKNHOUYNTENbHbIX
CNy4anx, Hanpumep, NpM pPe3KOM HapyLIeHUM TEXHO/IOTMYECKOro Npouecca, U Harpyskw,
BO3HMKalOLMe Npu aBapusax (NONOMKa WNUHAENEN, COeANHUTENbHbIX MydT U T.M.), OTHOCATCA K
BPEeMeHHbIM 0CObbIM Harpyskam.
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7.11 ®yHaaMeHThbl METAIOPEKYIIUX CTAHKOB

7.11.1B cocTaB MCXOOHbIX OAHHbIX AN NPOEKTUPOBaHUA GYyHAAMEHTOB METANIOPEXKYLLMX
CTaHKOB, KPOMe MaTepuasios, YKa3aHHbIX B nogpa3sgene 5.1, AOMKHbI BXOAUTb:

yeprtex OHOpHOVI NOBEPXHOCTU CTaHNHbI CTaHKA C YKa3aHNEM OMNOPHbLIX TOYEK, peKOMEHAYEMbIX
cnocobos YCTAaHOBKWM U KpensieHNA CTaHKa,

AaHHble O 3HAaYEeHMAX Harpy3oK Ha PyHAAMEHT: AN1A CTaHKOB ¢ maccol Ao 10 T - obwana macca
CTaHKa, a ANs CTaHKOB C maccon H6onee 10 T - cxema PaCMNoO/IOKEHUA CTaTUYECKMX Harpysok,
nepeAaBaemMblx Ha PyHAAMEHT;

ANA CTAHKOB, TPEOYIOLWMX OrpaHNYEeHUA YNPYroro KpeHa GyHAaMEHTa, - AaHHble O NpeaenbHO
AONYCTUMbIX U3MEHEHUAX NONOMKEHUA LLEHTPA TAXKECTU CTaHKa B pe3y/abTaTe YCTaHOBKU TAMKEbIX
AeTanen n nepemelleHns y3noB CTaHKa (MM MaKCMManbHble 3HaYeHMA Macc geTasiei, Macchl
NOABUKHbIX Y3/10B M KOOPAMHATbI UX NEPEMELLEHMA), @ TAKKE AaHHbIE O NPeAe/ibHO A0MYCTUMbIX
yrnax noBopoTa GpyHAaMEHTa OTHOCUTENIbHO FOPU30HTANIbHOM OCK;

[laHHble O KJacce CTaHKOB MO TOYHOCTM, @ TAKKE O XECTKOCTM CTaHMHbl CTaHKOB, O
HeobxogmMmocTn obecneyeHUA KECTKOCTU 3a cvyeT PyHAAMEeHTa M O BO3MOXKHOCTU YACTOM
nepecTaHOBKM CTaHKOB;

ONA BbICOKOTOYHbIX CTAaHKOB - YKa3aHWA O HEOOXOAMMOCTM M peKoMeHayemMoM crnocobe umx
BMOPOU30NALMN: KPOME TOFO, B 0COBO OTBETCTBEHHbIX C/y4YanX A/1A TaKMUX CTaHKOB (Hanpumep,
NPW YCTAaHOBKE BbICOKOTOYHbIX TAXKENbIX CTAHKOB MM MPU YCTAHOBKE BbICOKOTOYHbIX CTAHKOB B
30HE MHTEHCUBHbIX KONebaHN1 OCHOBAHMI) B UCXOAHbIX AAHHbIX ANA NPOEKTUPOBAHMA A0MKHbI
coAeprKaTbCa pe3ynbTaTbl U3MEPEeHUN KonebaHWi FpyHTa B MecCTax, NpeayCMOTPEHHbIX AnA
YCTAaHOBKM CTaHKOB, W Apyrne JAaHHble, Heobxoaumble Ana onpeaeneHus napameTpos
BMbpomnsonaumMn (NpeaenbHO A0NYyCTUMblE aMNAUTYAbl KonebaHnit dyHaamMeHTa Uan npeaenbHo
A0NYyCTUMble aMNANTYAbl KonebaHWU 31eMeHTOB CTaHKa B 30He pe3aHua 1 T.n.).

7.11.2 CTaHKM B 33aBUCMMOCTU OT MX MACChl, KOHCTPYKLMM N KAacca TOYHOCTM AOMNyCKaeTcA
yCTaHaB/AMBaTb Ha OETOHHOM NOACTUNAIOWEM C/Aoe MoJa Lexa, Ha YCTPOeHHble B Moy
YyTONLWEHHbIe OETOHHble WAN Kene3obeTOHHble /IeHTbl (NeHTOoYHble ¢yHAAMEHTbl) MAM Ha
MaccuBHble PpyHAAMEHTbI (0AMHOYHbIE UK 0bLne).

7.11.3 Ha noactmnnatowem cnoe nona uexa cneayeTt yCTaHaBAMBATb CTaHKM ¢ maccon go 10 T
(npn cootBetcTBylOWEeM 060CHOBaHMM A0 15 T) HOpManbHOM W MOBbIWEHHON TOYHOCTU C
ECTKMMWN M cpedHel XeCcTKOCTM CTaHMHamu, ana Kotopbix I/h < 8 (rge | - anuHa, h - BbicoTa
CEYEHUA CTaHWHbI CTaHKa), a TaKXe BbICOKOTOYHblE, BMOPOM30/IALMIO KOTOPbIX AO0MNYyCKaeTcs
OCYLLECTB/ATL NPM NOMOLLM YNPYrMX OMNOP, PACMON0XKEHHbIX HENOCPEACTBEHHO MOA CTAaHWHOM
CTaHKa.

Ha ycTpanBaemble B Nony Lexa YTO/LWEHHble 6eTOHHble WAKN Kene3obeToHHble /EHTbI
[ONYCKaeTcs ycTaHaBAMBaTb CTaHKM ¢ maccoli go 30 T.
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7.11.4 Ha pyHAameHTbl cneflyeT yCTaHaBAMBaATb CTAaHKU CheayolWmxX BUAOB:

C HEXEeCTKMMW CTaHMHamM Cc oTHoweHuem [/h > 8 U C COCTaBHbIMU CTaHMHAMW, B KOTOPbIX
Tpebyemasn }KecTKocTb obecneymBaeTca 3a cyeT PyHAAMEHT];

¢ maccon 6onee 10 T (nm 15 T Npu COOTBETCTBYIOLLEM 06OCHOBaHMM) NPU TONLLNHE BETOHHOTO
noACTUNAIOLWEro C/10A NoJa, HeAOCTaTOYHOM ANA YCTaHOBKM CTaHKOB A@aHHOM Macchl;

BbICOKOTOYHblE, AN BMOPOM3ONALUMM KOTOPbIX HeobxoauMma YyCTaHOBKa ChneumanbHbIX
byHOaMeHTOB.

MpumeyaHue - YCTaHOBKA BbICOKOTOYHbIX CTaHKOB Ha 06Llime ¢yHOAMEHTbI JOMYCKAETC TO/bKO B
CNyYanx, eciv B YMCne rpynnbl CTaHKOB, yCTaHaBAMBAEMbIX Ha 0AWH GyHAAMEHT, OTCYTCTBYIOT Takme, npu
paboTe KoTopbix 6yAyT BO3HMKATb AMHAMMUYECKME Harpy3Ku, Bbi3biBalowme KoebaHua ¢ amnanuTyaamu,
NPeBbIWaWMMK Npese/bHO A0NYCTUMbIE, YKa3aHHbIe B 334aHUN Ha NPOEKTUPOBaHME.

7.11.5 [ns BbICOKOTOYHbIX CTAHKOB, YCTaHaB/JMBAaEeMbIX Ha BUOPOU3O/IMPOBAHHbLIX
dyHOameHTax W Tpebylowmx nepuoanyeckon HCTUPOBKU, PEKOMEHAYEeTCA MCMNO0/b30BaTb
KOMOBUHMPOBAHHbIE YNPYro-KecTKMe ONopHble 3N1eMEHTbI, NO3BONAIOLLNE NEPEXOAUTb OT YNPYrom
YCTaHOBKM pyHAaMeHTa, obecneymBatoleit ero BUOPomn3oNaLUMIO, K *eCTKON.

Mpw NPOeKTUPOBaHUN BUOPON30INPOBAHHBIX GYHAAMEHTOB CTAHKOB Ha PE3MHOBbLIX KOBPMKAX
AO/MKHbI 6bITb NpPeAycMOTPeHbl yCTpOoMCTBa, obecneymBatolime BO3MOMKHOCTb CMEHbl 3TUX
KOBPMKOB.

7.11.6 Ona oAMHOYHbIX PYHAAMEHTOB CTAaHKOB HOPMA/JIbHOM W MNOBbIWEHHON TOYHOCTU C
macco pgo 30 T BbicOTY ¢yHOAAMeEHTA cnepyeT NPUHMMATb B COOTBETCTBMM C AAHHbIMW,
npuseAeHHbIMM B Tabanue 13, a ANA CTaHKOB € maccoit 6onee 30 T - Ha3HayaTb U3 ycnoBMA
obecneyeHna HeobXOAMMOM KECTKOCTM CTaHMHbI 3a cyeT ¢QyHAAMeHTa, a TaKkKe Wu3
KOHCTPYKTUBHbIX COOBParKeHUI (B YaCTHOCTM, B 3aBUCMMOCTM OT r1yOUHbI MPUAMKOB).

7.11.7 BbicoTy 06WMX PYyHAAIMEHTOB CTaHKOB HOPMa/ibHOM U MOBbILEHHOW TOYHOCTU cneayeT
onpefenAtTb MO pe3ynbTaTam pacyeta PyHAAMEHTa MO MNPOYHOCTM M XKECTKOCTM C y4eToM
MUWHMMaNbHO HeobxoaMmol BbicoTbl (CcM. Tabaunuy 13), obecneumnBatollei Tpebyemyto }KecTKOCTb
CTaHMHbI OTAENbHbIX CTAHKOB, A TaKXe U3 KOHCTPYKTUBHbIX COObparkeHnn, ocobeHHocTer AaHHOTO
BMAA CTaHKa U YCNI0BUI ero 0bCcnyKnsaHums.

7.11.8 dyHAameHTbl CTAaHKOB cneayeT apMUpOBaTb CETKAMMU U3 CTeprkHel anametpom 8 - 10
MM C KBagpaTHbIMM A4YenKamm pazamepom 300 mm, yknaabiBaembiMmm Ha pacctosiHum 20 - 30 mm oT
BEPXHEN N HUKHEWN FpaHel pyHaameHTa.

7.11.9 YcTaHOBKY CTaHKOB Z10MYCKaeTCcA NPOoU3BOAUTb Kak 6e3 KpenaeHus, Tak U C KpenieHnem
dyHOAamMeHTHbIMM  6onTamun. [puM  3TOM  KpenneHue CTaHKOB ¢yHAAMeHTHbIMKU 6onTamu
obasaTtenbHo:

www.pkb-titan.ru W TMTAH



CHu1N 2.02.05-87 AKTyanun3mpoBaHHaa pegakuma PyHaameHTbl MaWKWH ¢ AMHAMUYECKMMU Harpyskamum

69

npu HeobxoauMocTn obecneyeHMa COBMECTHOM pPaboTbl CTaHWHbI C yHAAMEHTOM (Hanpumep,

CTaHKOB BbICOKOM TOYHOCTN, YCTaHAaB/IMBAEMbIX Ha OAUNHOYHbIE d)yHLI,aMeHTbI, nan CTaHKOB C

HEXECTKMMUN CTaHUHaMU, B KOTOPbIX Tpe6yemaﬂ YKECTKOCTb CTaHMHblI obecneynBaeTca 3a cyeT

byHAameHTa);

npn AUNHaMUYECKUX Harpy3kax OT BO3BPATHO-MOCTYNaTE/IbHO nepemelarowmnxca macc

(Hanpumep, B NPOAO/IbHO-CTPOranbHbIX CTaHKax) WMAW OT BPaLLAOLWMXCA HeypaBHOBELIEHHbIX

Macc, KOTOpble MOTYT BbI3BaTb NepemelleHnA pyHaameHTa Nnpu paboTe Ha CKOPOCTHbIX PeXKMMaX

(Hanpumep, B TOKapHbIX U Gpe3epHbIX CTaHKax).

Tabnuua 13
BbicoTa dyHAaMeHTa h, m, noa,
lpynna MeTaNIopeXyLLne CTaHKK
CTaHKuK . .
CTaHKoB HOPMa/IbHOWM W MOBbIWEHHOM
TOYHOCTU Cc maccoli go 30 T
1 |TokapHble 0’3«{._T
[OpPU30HTAaNbHO-NPOTAMXKHbIE
MpoaonbHO-¢pesepHble
MpoaonbHO-CTpOranbHble
2 |WnndosanbHble 0,4+L
3 [3y6opesHble 0,64L
KapycenbHble, BepTMKanbHble NOlyaBTOMaTbl U aBTOMaTbl
KapycenbHo-¢$pesepHble
KoHconbHO- 1 6ecKoHCcoNbHO-ppe3epHble
[oOpU30HTaNbHO-PACTOYHbIE
4 BepTuKanbHO- 1 paananbHO-CBEPAUSIbHbIE 0,6-1m
5 MNMonepeyHo-cTporasbHble U A0NOEKHbIe 0,8-1,4m
O603HayeHue: L - ganHa dyHOaameHTa, M.
MpumeyaHuna
1 Ansrpynn 4 n 5 6onblume 3HaYeHUA caesyeT NPUHUMATL ANA CTAHKOB 60bLUMX pa3Mepos.
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BbicoTa dyHAaMeHTa h, m, noa,

lpynna MeTaNNopeKyLLmMe CTaHKK
CTaHKmM . .

CTaHKOB HOPMaNbHOM U NOBbILWEHHOMN

TOYHOCTU Cc maccoli go 30 T

2 [inAa arperaTHbIX CTAHKOB MOBbIWEHHON TOYHOCTW, MHOFOOMEPALMOHHbIX CTaHKOB M CTaHKOB C
NPOrpamMMHbIM yNpaBaeHUeM (OTAENbHbIX AN B aBTOMATUYECKUX IMHUAX) BbICOTY GYHAAMEHTOB CeayeT
yBenunumsaTtb Ha 20 %.

7.11.10 Npwu ycTaHOBKE CTAHKOB HA YTO/ILLEHHbIX 6ETOHHbIX UM KeNne306eTOHHbIX IeHTax Nosa
WM Ha OTAENbHbIX GyHAAMEHTax IeHTbl U GYHAAMEHTbI CleAyeT PaccyMTbiBaTb Ha NPOYHOCTb Ha
OeNCcTBME pPacYETHbIX CTAaTUYECKUX Harpy3oK B COOTBETCTBMM C yKasaHuAMKM 5.2.20 n 5.2.21 n B
cny4vyae HeobXoAMMOCTM - Ha XKEeCTKOCTb (cm. 7.11.6).

7.11.11 PacuyeT ocHOBaHMIM dyHAAMEHTOB No gedopmaumam cneayet NPOU3BOANTb B CAyYHanaX
OrpaHWYeHMA yrnos NoBopoTa GpyHAAMEHTa, NpM 3TOM AONycKaeTcA npeHebperatb ynpyroctbto
dyHAameHTa. PacyeT yrnos noBopoTa pyHAAMEHTa caefyeT BbINOMHATbL HA AENCTBME PACYETHbIX
(c KoapdMUMEHTOM HaZEKHOCTM MO HArpy3Ke s = 1) CTaTUYECKMX, SKCLLEHTPUYHO NPUNOKEHHbIX
Harpysok.

7.11.12 PacyeT KonebaHnin HEBUOPOU30/IMPOBAHHbLIX GYHAAMEHTOB CTAHKOB, Kak NpPaBuio, He
BbINO/IHAETCA.

7.11.13 PacctosaHune oT PyHAAMEHTOB BbICOKOTOYHbLIX CTAaHKOB A0 (PYyHAAMEHTOB CTaHKOB,
paboTaloWmMX CO 3HAYUTENIbHLIMU AMHAMUYECKMMU Harpy3kamu (oonbexHble, cTporasbHble U
T.N.), AONXKHO 6bITb HE MeHee 15 m.

[onycTUMOCTb YCTAHOBKM BbICOKOTOYHbIX CTAHKOB B 30HEe AEMCTBMA Pas/IMYHOrNo poaa
NMPOMbILWIEHHbIX WU TPAHCMOPTHbIX WMCTOYHMKOB BMOpauuMi cnepyeT NPOBEPATb pPacyeTom B
COOTBETCTBMM C NOAPA3LENOM 6.5.

7.12 ®yHaaMeHThI BPAIIAKIIUXCS Mevei

7.12.1 TpeboBaHMA HacTOAWEro pa3fena pPacnpoCTPaAHATCA Ha MNPOEKTUPOBaHMe
byHOAMEHTOB BpaLLAloLWmMXCA 06XKUTroBbIX Neyen c yncnom onop 6onee Agyx.

7.12.2 B cocTaB UCXOAHbIX AAHHbIX ANA NPOEKTUPOBAHUA, KpOMEe MaTepuanoBs, YKa3aHHbIX B
noapasaene 5.1, AO/IKHbl BXOAUTb:

yepTexKM Koprnyca neynm C yKasaHMem TOJ/WMH CTanbHOM 0060104KM, pasmepoB BaHAaXKein u
TONLWNHDBI PYyTEPOBKMU;

AaHHble 0 Yncne 3ybbeB BEHLLOBOM LLIECTEPHU; 3HAYEHMA HArpy30K Ha GyHAAMEHTbI OT ONMOPHbIX
paM 1 POJIMKOB, a TaK¥Ke Ha Onopy NPMBOAHOIro 06opyA0BaHUA OT MEXaHU3MOB NPUBOAA;

4acTOTa BpaLLEeHUA Kopnyca Nneyun B 3KCNNyaTaLMOHHOM PEeXMUME;
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3HaYeHMe MaKCMMabHOTO YCUIMA B TMAPOYNOPE ANs NeYEN, CHAabKEHHbIX TMAPOYNopamu.

7.12.3 ®dyHaameHT BpallaloWenca neyn AO/MKEH NPOEKTMPOoBaTbCA, KakK MpaBuao, B BuAe
OTAEeNbHbIX ene3obeToHHbIX Onop PaMHON MAM CTEHYATOM KOHCTPYKLMW, BbINOJAHAEMbIX
MOHONUTHbIMW  UNU  COOPHO-MOHONUTHBIMM U OTAENbHbIMW  OT GYHAAMEHTOB M ApPYruX
KOHCTPYKUMA 3aaHuA. lMpu 3Tom npuBogHoe obopyaoBaHWe W OGAMMKANWYO POAMKOONOpY
HeobxoAMMO pasmellaTb Ha OA4HOM ornope CTEHYATON KOHCTPYKLMU CO CTEHAMW B ABYX B3aUMHO
nepneHAnKYyNAPHbIX HAaNpaBAeHUAX.

7.12.4 PacyeTHOM CxeMoOW YCTAHOBKM (neunm u dyHAameHTa) ABAsAeTcs HepaspesHaa bHanka
(Kopnyc neyn), WAPHMPHO ONUPAIOLWAACA Ha ynpyrue onopbl. YNPYroctb Onop y4uTbiBaeTca B
BEPTMKAZIbHOM U TOPU3OHTA/IbHOM HanpaBAeHUAX.

BepTuKanbHble M rOPU3OHTA/IbHbIE HArPy3KW Ha OMNOpbl, HanpaB/eHHble NepneHANKYNAPHO U
BAO/Mb OCW neyu, cnepyet onpeaenAtb C Yy4eTOM COBMECTHOM paboTbl Kopnyca neyn u
dyHAameHTa.

7.12.5 MNpu npoekTMpoBaHMM ONOP KOIPPULMEHTbI MUX KECTKOCTU B FOPU3OHTASIbHOM
HanpaB/ieHUU, NepPneHUKYNIAPHOM OCK MNeyn, cnesyeT NPUHUMATb He MeHee KoapdpuumeHTos
YKECTKOCTU Koprnyca neyn, npuyem ANA KpanHUX onop He meHee KO3PPULMEHTOB KECTKOCTU
Kopnyca ne4ym B MecTe pacnosioXKeHMA COCeAHUX C HAM onop.

MpumeyaHune - MNoa KoO3dPUUMEHTOM KECTKOCTM Koprnyca neyn cregyeT MOHMMATb Peakuumto
Hepaspe3H017| bankn B mecTe pacnonoxeHnAa paCCManMBBEMOVI onopbl nNpn ee ropusoHTa/ibHOM
€ANHNYHOM CMeLLeHNN nonepek oCcn nevun.

7.12.6 HopmaTuBHbIe rOpM30HTaNbHblE HArpPy3KM Ha onopsbl Fn:, KH, aelcreytowme BAONb OCH
neyu, cnegyet onpeaenatb no ¢opmyne

— F, .k,
I-.;: — ;t
cos oL (128)

roe Fnv - HOpMaTUBHaA BepTUKa/sbHasA Harpyska, KH, onpeagenseman no cOOTBETCTBYHOLLEMY
coyeTaHuto (no 7.12.9);

ki - koapduumeHT TpeHma nogbaHAaKHOM 0H6eYakM NO OMOPHbLIM POMKAM, NMPUHUMAEMbI
paBHbim 0,2;

Ol - YrON MeKAy BEPTUKAbIO U NPAMOM, CoeAMHAOLLEN OCb KOPMYyca C OCbi0 OMNOPHOro POJIMKa.

7.12.7 Topu3oHTanbHble HArpy3kM Ha OMOpbl, AENCTBYHOWME BAOAb OCU Meyn, npu
060CHOBAaHUM pacyeTOM [JOMyCKaeTcA nepefasaTtb Ha oOnopy npusoaHoro obopyaoBaHUA
CTaNibHbIMUK pPacnopKamm, CBA3bIBAIOWMMMN ONOPbl HA YPOBHE UX Bepxa. [pn pacyeTe pacnopok,
KpOMe YCUAWKM, yKasaHHbiIXx B 7.12.6, cneayeT y4yuTbiBaTb YCWUAWA, BO3HWUKAKOWME B HUX OT
TemnepaTypHbIX BO3AENCTBUN.
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7.12.8 HopmaTuMBHble UUKAMYECKME Harpy3ku (BepTuKanbHas Fny,, W TOpuU3oHTanbHasa Fnp,
AEeNCTBYIOLLAA NepneHANKYNAPHO OCU MeYn) Ha Onopbl OT Beca Neyun, Ten1006MeHHbIX YCTPOMCTB,
byTEPOBKM M 06XKMFraeMoro matepuana, MOHTaXKHbIX U TemnepaTypHbIX aedopmaunin Kopnyca
neyu, KH, BO3HUKalOLWMeE MNPU BPALLEHUN NEYM C IKCLEHTPUCUTETOM, caegyeT onpeaenatb B
COOTBETCTBUM C PaAcYeTHOM CXemol, yKasaHHoM B 7.12.4. Mpun 3TomM HeobXxoAMMO MNPUHUMATb
MaKCMManbHOE 3HaYeHue peaKkuum, noayd4yaemoe Ha ornope Mnpu sKCLEeHTpUCUTEeTEe OCU Kopnyca
neyn, pasHom 20 MM, 3a4aBaemMOM MNOOYEPEnHO Ha KaXAOM onope B BEPTMKANbHOM MU
rOPU30HTa/IbHOM HanpassieHMAX. MaKcumanbHble pacyeTHble Harpysku nevyun C YMCAOM ONop He
bonee yeTblpex AOMNyCKaeTca onpeaensTb NPU IKCLEHTPUCUTETE OCKM Kopnyca neym, pasHom 10
MM.

MpumeyaHue - Harpysku Fny U Fpp NS TPEX- M YETBIPEXOMOPHLIX NeYelt AonycKaeTca onpesensTb npu
3KCUEHTPUCUTETE OCK Kopnyca neyn, pasHom 10 mm.

7.12.9 PacyeT onop no Npo4YHOCTN NPOU3BOANTCA Ha CAeaytoLine codeTaHna Harpysok: 1) Fy, Fy,
2)Fuq Fic, Fn, toe Fy, F:, Fn- pacyeTHble Harpy3Ku Ha paccmaTpuBaemyto onopy, KH, onpeaensemole
B COOTBETCTBMU C YKaszaHuAmM 7.12.6, 7.12.8 n 5.2.21; F, . - pacyeTHaA BepTUKabHaA HarpysKa Ha

onopy, KH, onpeaensemas B COOTBETCTBUM C YKa3aHUAMM 7.12.4 6e3 yyeTa SKCLEHTPUCUTETa Neyu;
Fic - pacyeTHas ropu3OHTaNbHas Harpyska Ha onopy, KH, aeicTBylowas BAOAb OCU ey,
onpeaensaemasn B COOTBETCTBMMU C YKa3aHMAMM 5.2.21 Npu 3aMeHe Harpysku Fny, B dopmyne (128)
Ha Harpysky Fn,y,c (onpegeneHHyto 6e3 yyeta sKCLLEHTPUCUTETA NEeYn).

MpumeyaHuna

1 AnAa onop, 060pyao0BaHHbIX FMAPOYNOpPaMK, B KayecTBe PACYETHOrO 3HAYEHWUA TOPU3OHTANbHOM
HarpysKku, HanpaBNeHHOW BAOb OCK neuun, F, KH, cnegyeT npuHMMaTh Hanbonbluee U3 ABYX ee 3HAYEHUN,
onpeaeneHHbIx No popmyne (128) 1 no ycuauio B ruapoynope.

2 PacyeTr onop Ha BTOpPOE CcOYeTaHMEe Harpysok cregyeT MNPOU3BOAUTbL C YYETOM MOMEHTA],
[OENCTBYIOLLEro B rOPM30HTaIbHOM NAOCKOCTM OT Harpysku Fi, NPUAOXKEHHOMN TONBKO K 0AHOMY M3 PO/IMKOB
ornopbl Neyu.

7.12.10 PacueT xkene306eTOHHbIX 31€MEHTOB ONOpP Ha BbIHOCAMBOCTb CeAyeT NPOM3BOAMUTb Ha
Harpyskun, onpegenAemble B COOTBETCTBUM C YKasaHUMAMM 7.12.9, NpUHMMAA KO3IPOUUMEHT
HageXHocTu no Harpyske yr=0,8.

7.12.11 Nnowaab NOAOLWBbI ONOPbLI CNeayeT onpeaenaTb U3 yCA0BMA AONYCTUMOCTM €€ OTpbIBa
OT OCHOBaHMA He 6onee YeTBEPTU LMPUHBI NOAOLLBbI.

7.12.12 ®dyHpameHTbl NoA neyn cnegyet NPOEeKTUPOBaTb TakMM 06pasom, YTobbl 3HaYeHUA
NepBoM 4acToTbl COBCTBEHHbIX BEPTMKA/IbHbIX W TOPU3OHTA/NbHbIX KONEbGaHWI YCTaHOBKM,
onpegenAemble ANA PACYETHOM cxeMbl 7.12.4, OTAMYANUCL HEe MeHee 4Yem Ha 25 % 3HayeHuA
4acToTbl 3aUenneHmna 3ybbes NpuBoaAa w, €1, BbluMCNEHHOM No dopmyne

w =0,105Nny, (129)

rae N - yncno 3ybbeB BEHLOBOM LLIECTEPHY;
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My - YacTOTa BPaLLEHMA NeYyn, 06/MUH.

Ipuiioxkenune A
(o0s13aTesIbHOE)

TepMmuHbI M onpeaeneHus

B HacToAwem cBoAe NpaBWU/ MPUMEHEHbl Cneaylolimne TePMUHbI C COOTBETCTBYHOLLMMM
onpeaeneHnsmu:

A.1 amnautyga Konebanuit (displacement amplitude): Bennumna, paBHas makcMmanbHOMY
abcoNoTHOMY 3HAYeHUIO NepeMelLeHMA NpU  KosebaHuax; AOAs8  CAydalHbiX  KonebaHui
amnAnTyaon KonebaHWn Ha3blBaeTCA CPeAHEKBAAPATUYECKOE 3HAYEHNE NEPEMELLEHMS.

A.2 CKOpOCTM NPOAO/IbHBIX U NonepeyHbix ynpyrux BosH (longitudinal and transversal elastic
wave velocities): MapameTpbl rpyHTa Kak ynpyrom cpeabl, PaBHble KBaZAPaTHbIM KOPHAM
OTHOLLEHUI YNPYrux moaynei (KoMnpeccMoHHOIo 1 CABUTOBOr0 COOTBETCTBEHHO) K M/IOTHOCTU.

A.3 cpepHee cTaTMuyecKkoe AaBneHue nog nogowsou pyHaameHTa (average static bearing
pressure): CpegHee faBneHue noa noaowson GyHAAMEHTA OT PACYETHbIX CTaTUYECKUX HArpy3oK
C K0O3GOMUMEHTOM HAZEKHOCTU MO HarpysKe vy, paBHOM 1.

A.4 pacueTHOe conpoTuBaeHue rpyHTa ocHoBaHuA R (allowable bearing pressure): 3HaueHwe,
onpeaenaemoe B COOTBETCTBUM C TpeboBaHMAMM CM 22.13330 ¢ y4eTOM pa3sMepoB v 3arnybneHuns
dyHAameHTa.

A.5 TabnanMuHoe 3HaueHue pacueTHOro conportusneHusa Ro (tabulated value of allowable
bearing pressure): 3HaueHue, coaeprKaweeca B Tabnauuax CM 22.13330 U He 3aBuUcALLee OT
pa3mepoB 1 3arnybneHusa ¢pyHaameHTa.

IIpuinoxenue b
(pexomMeHayeMoOe€)
Pacuet Koneb6aHMih HECMMMETPUUYHDBIX MAaCCUBHbIX U CTEHYaTbIX GYHAAMEHTOB Npu

NPOU3BO/IbHOW 3aBUCUMOCTU Harpy3Ku oT BpemeHu

b.1 dyHaameHT cunTaeTca abCcoNMOTHO TBEPAbIM TENIOM, UMEWMM 6 cTeneHein ceoboabl: 3
nocTynatenbHblx nepemeweHuna x', y' z' Hayana KoopauHat O' n 3 yrna nosopoTta X', ¢', ¢’
OTHOCUTENbHO ocel X', y', z' CooTBEeTCTBEHHO (PUCYHOK B.1).
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z

o' .'l.'* }

PucyHoK b.1 - CteneHun ceo6oabl pyHaameHTa

6.2 KonebaHua ¢yHAaMeHTa ONMCbIBAOTCA CUCTEMOM WecTu AnddepeHuManbHbiX ypaBHEHWUIA:

My &'+ MoV + M2 + M + M9+ MU'+ B, X'+ B, V' + B3 + B j '+

+BLO'+B '+ Ky x'+ KLy + Kz + KL+ K0+ KW' = flH) 1<i£6), (6.1)

roe M';, By, v K'jj - anemeHTbl MaTpuy, MHEpLUK, 4eMNPUPOBAHMA U }KECTKOCTU COOTBETCTBEHHO,
a f'i(t) - obobuieHHbIe cunbl, AelcTByOWME Ha GyHAAMEHT (AMHAMMYECKME NOCTyNaTe/ibHble U
BpaLaTe/ibHble BO3AENCTBMA, HOPMATUBHbIE 3HAYEHUSA).

B.3 Hayano KoopauHat O' nomellaeTca B LEHTP TAMecTM nogowsbl GyHAAMEHTA; oCb Z'
HanpaBnAeTCcA BepTUKaNbHO BBEpPX; FOPU3OHTa/IbHble OCK feXaT B MJI0CKOCTM MOAO0LBbI
byHOaMeHTa U ABNAIOTCA ee raBHbIMM ocsiMU. MpKn 3TOM MaTpuULbl AeMNOUPOBAHUA U }KECTKOCTU
AnaroHanbHbl: Bi=0un K'j=0npuni=j, (1<i<6;1<j<6).

b.4 HeHyneBble AnaroHasbHble 31€MEHTbl MaTPULbl KECTKOCTU cneayeT onpeaensatb no
dopmynam:

K =Ky =K, :Ki;=K;:Kl, =K :Ki; =K :Kis=K

@ * o0 v? (52)

K K .
roe Ky K; v Ky Bbluncastotcs no popmynam (11), (9) m (12),a " M~ * - M3 COOTHOLUEHUM

K, =CI.-mgh;K, =C,[I, —mgh, (6.3)

' . o
roe = m - - MOMEHTblI MHepUunn noaowsbl OTHOCUTE/IBHO OCen x'u y' COOTBETCTBEHHO.

6.5 3n1emeHTbl MaTpuLbl MHEPLUMU NpeacTaBAAOT COb0OM Mmaccy Bcelt yCTaHOBKU (byHAaMeHTa C
3aCbINKOM TFPyHTa Ha ero obpesax M BbICTyNax M MallWHbl), €e CTaTUYECKME MOMEHTbI U ee

1,0, 010

MOMEHTbI MHEPLMK, KOTOPbIE cneayeT onpeaensaTb B cMcTeme KoopanHat O'x'y'z’.

b.6 HeHyneBble AMaroHanbHble 3/IEMEHTblI MaTPULbl AeMndMpPoBaHUA CneayeT onpeaensTs no
dopmynam:
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B, =2D, JKIM] (1<i<6), (5.4

rae D1 = D7 =&, D3 =§;, Da = Ds = &, Ds = §y; 3HAYEHNA OTHOCUTENBHOTO AeMNOUPOBaHUA &, &,
& W &y oNpeaenstoTca B COOTBETCTBUM C YKa3aHUAMM 6.1.5 - 6.1.6.

6.7 Ona cuctembl ypaBHeHW (B.1) Npu NPOM3BONBHOW 3aBUCMMOCTU HArpy3Ku OT BPEMEHMU
cnefyeT NPUMEHATb YNCNEHHbIE MeToabl peweHua anddepeHumanbHbiX ypaBHEHUN. B YaCTHbIX
CNAy4yasax NepuoanyvYecKkom, MMMYAbCHOM WAM CAYYAMHOM HArpysKu, a TaKXKe Npu Hanuumm
NNIOCKOCTU CUMMETPUN BO3SMOXKHO NMPUMEHEHME aHANUTUYECKUX METOA0B.

IMpuaoxenne B
(pexoMeHayemMoe)

PacueT pyHAAMEHTOB MaLLUUH C BPaLLAIOLWMMUCA YacTAMM No aedopmaumuam

B.1 Pacuetr ¢yHAamMeHTOB MallMH C BpalaroWMmUcs YacTamu no gedopmaumnam cneayet
NPOU3BOAMUTL HA MOCTOAHHbIE HArpy3KM C KOIPPULMEHTOM HaZEKHOCTM MO Harpyske yr = 1,0.
Harpyskn moryt onpeaenatbca 6e3 ydyeTa WX nepepacnpeseneHua BEPXHUM CTPOeHUEM
dyHAameHTa.

B.2 Mpwn orpaHnyeHun aedopmaunii HUNKHENW NANTbl GYHAAMEHTA K HeW npeabsaBaaerca
TpeboBaHME TPELMHOCTOMKOCTU: 06pa3oBaHMe TPewuH B HUXHEM navte npu AencTBum
MOCTOSIHHbIX M MOHTaXHbIX Harpy3oK He gonycKaeTcs.

B.3 Ana ¢yHAAMeHTOB MaluH, Aedopmalmyi KOTOPbIX OrPaHMUYMBAIOTCA, HE [A0MNYyCKaeTcs
MCMNONb30BaTb B KaYeCcTBe eCTeCTBEHHbIX OCHOBAHMWIA CAeaytoLMe FPYHTbI:

MeCKM pbixable;

MeJIKME U MblaieBaTble NEeCKKU, NOABEPIKEHHbIE B BOAOHACHILLEHHOM COCTOAHUM cyddo3nu;
TIMHUCTbIE TPYHTbI TEKYYNE;

HacbIMHblE M HaMbIBHbIE FPYHTbI ¢ Moaynem aedopmaumm meHee 10 MMNa;

nnbl, TOpdbl M 3aTOPPOBaAHHbIE TPYHTBI.

B.4 [na ¢yHmameHTOB Typboarperatos, B Tex CAy4asnx, KOr4a MMEHTCA TEXHONOTrMYyeckue
OrpaHUYEHUA, BEANUYUHY ANUTENbHOM AedopMaumm HUNKHEN NAnTbl GyHAAMEHTA HA FPYHTOBOM
OCHOBAHWUM (M3MeHeHMe Npormba 3a YeTblipexNeTHUI SKCNIyaTaLMOHHbIV Nnepuoa) Af AonycKaeTcs
OLeHMBATb KaK A0/1t0 K OT pacYeTHOW BeNIMYMHbI MONHOTO ynpyroro nporuba f:

Af = Kf. (B.1)

BennunHa koapodmumeHTa Kk npuHMUMaeTca no Tabaunue B.1.

Tabnuua B.1
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[ona nonHo aepopmaumu,
Bua rpyHTa npuxoaALLeincs Ha

yeTbIpexNeTHU nepmoa, K

laneyHuKoBbI (LWebeHUCTbIN), rpaBuUiHbIA (ApecBaAHbIN) rpyHTbl. Mecku
rpaBenuncTble, KpynHble U cpeaHeit KPYnHOCTU, NAOTHble He3aBUCMMO OT 0
KoaddULMeHTa BOAOHACHIWEHMS

Mecku rpaBenncTble, KpynHble U cpeaHei KpynHOCTU, cpeaHeit NAOTHOCTY.

0,1
Meckn menkue NAoTHble, He3aBUCUMO OT KoadduLmeHTa BOAOHACbILEHNA ’
Meckn Menkue cpeaHeir NNOTHOCTU, He3aBMCMMO OT KoadduuMeHTa
BOZOHacblleHUA. Meckn nbliesaTble MAOTHbIE M CpedHer MNAOTHOCTH, 0,2
MasloBNaXHble
Meckn nblneBaTble MNOTHble W cpedHeid NAOTHOCTU, BAAXKHble W 03
BOZOHACbILLEHHble ’
HenpocagouHble 1 HeHabyxatolime: cynecu Teepaple, CYrIMHKA U [IUHbI 04
TBEpAble 1 NonyTeepable ’
HenpocafiouHble M  HeHabyxalowme: cynecu TyronaactuyHble W
MATKOMNAACTUYHbIE, CYFTIMHKU U FUHbI TYFONAACTUYHbIE, MATKOMIaCTUYHbIE 0,5

N TEKYYENIaCTU4HbIE

3HayeHuA KoadPuUMeHTa K XapaKTepusyloT A0t NoAHOM aedpopmauun dyHAaMeHTa M
OCHOBaHMA, KOTOpas NPOABAAETCA 33 NEePBbIN YETbIPEXIETHUIA Nepuoa KCNAyaTaunum MallmnHbl C
MOMEHTA €ee MNyCKa NOCAe MOHTa)ka M A0 MNepBOro KanuTa/ibHOro pPemoHTa. [nAa Karkaoro
nocneayoLero nepmoaa BeamynHa cCooTBeTCTBYOWEN AedopmMaLnmm yMmeHbLUaeTcs.

PacyeTHyto BeNMUMHY NosiHOro npornba pyHaameHTa f peKomeHayeTca onpeaenaTb U3 pacyeTa
coBMecTHoM gedopmaumm oCHOBaHUSA U dyHOAMEHTa.

B.5 [lonyckaeTca BBOAMTb B PAaCYET TO/IbKO HUMKHIOKW MJIUTY U YUUTbIBATb BIMAHUE KECTKOCTU
BEPXHEro CTPOEHMA PaMHOro GpyHAaMeHTa NyTEM YMEHbLUEHUA PAcYeTHON BENUYMHbI MNONHOMO
nporunba Ha 15 %.

Ona npoTaKeHHbIX GYHAAMEHTOB [AOMYCKAeTCA PacCyMTbiBaTb M3rM6 HUXKHEW NAWUTbI MO
6anoyHol cxeme B NPOAOJAbLHOM HanpaBAEHMM, COBMAAAOWEM C HaNpPaB/JEHMEM OCU MaLLUHBI,
NPUHUMasA NAUTY aBCONKOTHO KECTKOWM B MONEPEYHOM HaNpaBAEHUN.

B.6 Mpwu pacueTe aedopmaLMil }KECTKOCTb HUKHEN NAUTbI ONpeaenatoT Ucxoan 13 ee paboTsbl
Ha M3rnb Kak CnNoLWHOro o4HOPOAHOro Tena no ¢opmyne

Bsb = VerEblred, (BZ)
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rae Yer - KoapPUUMEHT, yYNTbIBAIOLWMA BANAHME KPAaTKOBPEMEHHOM N ANINTENbHOM NON3YYECTU
6eToHa, NpuHMMaemblii paBHbim 0,6;

Ep - HaYaNbHbI MOAYNb YNPYroCcTX 6eTOHA NPU CKATUM U PACTAKEHUMU;
Ired - MOMEHT MHEPLIUWN NPUBEAEHHOIO CeYEeHUA NANTbI OTHOCUTE/IbHO €ro LLeHTPa TAXKECTHU.

B.7 B cnyyasx orpaHunyeHns gepopmaunin dyHaameHTa n Npu HAIMYMM B OCHOBAHUM TNIMHUCTbIX
FPYHTOB C MOKa3atenem TeKkydectn I > 0,5, a TaKKe MNECKOB MeNKUX M MblieBaTbixX
BOAOHACBILWEHHbIX NpPU pacyeTe aedopMaunii HUXKHENM NAUTbl PyHOAMEHTa B BENYMHY
pacyeTHOro moaynsa Aedopmaunn rpyHTOB OCHOBAHMA BBOAMUTCA KOIOOULMEHT ycaoBuit paboTobl
FPYHTOB OCHOBaHMA Yy = 0,7, y4YMTbIBAIOWMN BO3MOXKHOCTb BO3HWKHOBEHWUA AJANTENbHbIX
Aedopmaumin npu AeNCTBUM AMHAMUYECKUX HArpy3oK.

Hpuiaoxenne I
(cmpaBouHoe€)

CnucokK o6o3HauyeHui
Koa¢ppuumeHTbl HAAEKHOCTU U AUHAMUYHOCTU

Y - NO HarpysKe;

Yco - YCNOBUIN paboTbl, Y4MTbIBAIOLLME XapaKTEP AMHAMMUYECKMX HArpy30K U OTBETCTBEHHOCTb
MalLlUWH;

Yci - YCNOBUIM paboTbl rPYHTOB OCHOBAHUS;

Yep - YCNOBUIM paboTbl CBaNHbIX GYHOAMEHTOB;

Ycs - YCI0BUIM paboTbl MHOTrON€THEMEP3/1bIX FPYHTOB;

N - AMHAMUYHOCTY;

K - TPONOPLMOHANBHOCTKU (NPU onpeaeneHnn AMHAMUYECKUX Harpy3oK).

NapameTpbl KonebaHui

a - aMnanTyaa KonebaHuii pyHaaMeHTa;
ay - NpeaenbHO AONYCTMMaa aMmnanTyaa KonebaHui;
as - aMNAnTyAa KonebaHui rpyHTa;

a;, Qx, 04, Oy - COCTaBAAKOWME aMNAUTYAbl KONebaHWi, COOTBETCTBEHHO BEPTUKA/IbHAS,
ropu30HTa/IbHas, BpallaTe/ibHble OTHOCUTE/IbHO FOPU30OHTAIbHON U BEPTMKA/IbHOM OCel;

W - YrNoBaA 4acCToTa BbIHYKAEHHbIX KonebaHui;

fr - YacToTa BpaLleHusa, 06/MuH;
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V - CKOPOCTb MafatoLLmX YacTel;
€ - KO9PPULMEHT BOCCTAHOBNEHWNA CKOPOCTU YAaPa;
g - yckopeHue cBoboHoro nagexus, g = 9,81 m/c2.

XapaKTepucTukn cucrembl GyHAAMEHT-TPYHT

C;, Co, Cx, Cy - KOIOOMUMEHTbI YNPYroro paBHOMEPHOrO U HEPABHOMEPHOTO CXaTUA U cABUra
COOTBETCTBEHHO;

Kz, Ko, Ky, Ky - KO3dPUUMEHTDLI }KECTKOCTU ANA eCTeCTBEHHbIX OCHOBAHWIA COOTBETCTBEHHO NpPMU
ynpyrom paBHOMepPHOM U HEPAaBHOMEPHOM CXaTUW U CABUTE;

Kz red, Ko,red, Kxred, Ky, red - NpUBEAEHHBIE KOIPDULMEHTDI }KECTKOCTM ANA CBAMHbIX PyHAAMEHTOB
COOTBETCTBEHHO NPU YNPYrom paBHOMEPHOM M HEPaBHOMEPHOM CXKaTuU U CABUTE;

Az, Ao, Ay, Ay - yrnoBsble 4acTOTbl COOTBETCTBEHHO MNPW BEPTMKAJIbHbLIX, FTOPU3OHTA/IbHBIX,
BpallaTe/bHbIX OTHOCUTE/IbHO FTOPU30HTaIbHOW U BEPTMKA/IbHOW ocein pyHOAaMeHTa;

A1,2 - rnaBHble COBCTBEHHbIE YacTOTbl KonebaHuit dyHAaMEHTa;

m - Mmacca yCTaHOBKM (pyHAaMeHTa C MaLLMHOM U rPYyHTa Ha 06pe3ax 1 BbicTynax GyHAAMEHTa);
Myred - NPUBEAEHHAA Macca CBaltHOro pyHAAMEHTa;

my, - Macca POCTBEPKA C MALLUMHOW;

Mo - Macca NagatoLLnx Yyactemn;

9¢, e¢,red - MOMEHT NHEepPLMUN MacCCbl YCTAaHOBKK COOTBETCTBEHHO Ha eCTECTBEHHOM OCHOBAaHUU U

Ha CBallHOM OTHOCUTE/IbHO OCU, MPOXOAALLEN Yepes LEeHTP TAXKECTU YCTAHOBKM NepneHaNKYAAPHO
NAOCKOCTM KonebaHui;

040, 040,red - MOMEHT MHEPLMM MACCbl YCTAHOBKM COOTBETCTBEHHO HA €CTECTBEHHOM OCHOBAHWUM
M Ha CBaMHOM OTHOCUTE/IbHO OCU, NPOXOAALLEN Yepe3 LEHTP TAXKECTU noaowsbl GyHAAMEHTa
nepneHANKYNSPHO NAOCKOCTU KonebaHuit;

By - MOMEHT MHEPLMM MACCbl YCTAHOBKM OTHOCUTE/IbHO BEPTUKAJIbHOM OCK, MpoXoaALLer Yyepes
LEHTP TAXKECTU YCTAHOBKM;

&, &, & & - oTHocuTenbHoe aemndupoBaHME COOTBETCTBEHHO MPU BEPTUKANbHbIX,
FOPM30HTA/IbHbIX U BPaLWaTe/IbHbIX KONiebaHNAX OTHOCUTEIbHO FOPU3OHTA/IbHON U BEPTUKANbHOM
ocen.

XapakTepuctuku matepuanos

R - pacyeTHOe conpoTuB/IeHME FPYHTA OCHOBAHWA;
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Ro - TabnnyHoe 3HaYeHMe PacyeTHOro CoONPOTUBNEHUA FPYHTA OCHOBAHUS;

E - moaynb aepopmaumn rpyHTa;

Cp - YAENbHOE ynpyroe conpoTnsaeHmne Ha 6GOKOBOI NOBEPXHOCTM CBaW;

Ep - Mmoaynb ynpyroctu matepmana pyHAamMeHTa;

Ew, E- - MOAyNb yNpyroctu, COOTBETCTBEHHO, AePEBAHHON U PE3UHOBOW MNPOKAAAKM.

Harpy3ku

p - cpeaHee cTaTUYeckoe AaBfieHWe nog NoAoLWwBon pyHAAMEHT];
Fn - HOPMATUBHOE 3HaYeHNE ANHAMMYECKOM Harpy3Ku;

F4 - pacyeTHOE 3Ha4YeHMe AMHAMUNYECKON Harpy3Ku;

M - pacyeTHOe 3HaYeHNEe BO3MYLLAIOLWLEr0O MOMEHTA;

Mp,sc - HOPMATUBHOE 3HaYEHME MOMEHTa KOPOTKOro 3aMblKaHUS;
G; - BeC BpalLaloLLMXCca YacTen;

G - BeC yCTaHOBKMU;

Js, Jo, Jy - MMNyNbC COOTBETCTBEHHO BEPTUKANbHOM CUAbI U MOMEHTA OTHOCUTE/NIbHO
rOPU30HTaNbHOM N BEPTUKANbHOM OCew;

Esh - aHeprua yaapa;
Sq - CNEeKTpanbHAA NNIOTHOCTb C/IY4aMHOM HArpy3KHu.

FeomeTpuyecKue XapaKTePUCTUKHU

A - naowaab NoAowWwsbl pyHAAMEHTA;

lp, ly - MOMEHTbl WHepumn nogowsbl ¢yHAAMEHTA, COOTBETCTBEHHO OTHOCUTE/NIbHO
rOPU30OHTaNbHON OCKU, MNEepPneHAUKYNAPHOM NAOCKOCTU KonebaHwui, u BepPTUKANbHOM OCH,
NPOXOAALLMX Yepe3 LEHTP TAXKECTM NOAOWBbI PyHAAMEHTA;

| - paviHa yHAameHTa; rybuHa Norpy»KeHma CBaw B FPYHT;

lo - cBOBOAHAA ANMHA cBaw;

d - AMameTp UM MeHbLUNIA pa3Mep CTOPOHbI NONEPEYHOrO CeYEHMA CBau;
U - NepuMeTp NonepevyHOro ce4YeHua ceau;

h - BbicOTa pyHAAMEHTQ;
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h1, h; - paccToAHUA OT 06LLErO LEeHTPa TAXKECTU YCTAaHOBKM COOTBETCTBEHHO A0 BEPXHEN FPaHM
dyHAameHTa 1 Ao nogowsbl GyHAAMEHTA;

I - paccTosiHMA mexay GyHAaMEHTaMM, MeXAy CBaAMU;
€ - SKCLEHTPUCUTET NPUNONKEHUA HArPy3KHU.

bubaunorpadpun

[1] €N 11-102-97 UHKeHepPHO-3KONOTMUYECKME U3bICKaHWUA A5 CTPOUTENbCTBA
[2] €N 11-104-97 UHKeHepHO-reoae3nyeckne U3biCKaHua Ana CTPOUTEIbCTBA

[3] CM 11-105-97 UHKeHepHO-reoNornyeckme nsbiCKaHMA Ana ctpoutenbctea. Yacto 1. Obwme
npaBuna NpoM3BoACTBA PaboT

Kntouesble cnosa: d)yHLI,aMeHTbI MalWKnH, gUHaMNYeCKNE Halrpy3kKny, KOﬂe6aHVIF|, NPpoOeKTnpoBaHUe.
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