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1 UCNONHUTEND — HaydHo-vccnefoBaTenbCkui, APOEKTHO-N3bICKATESNbCKUIA u
KOHCTPYKTOPCKO-TEXHOMOIMYECKUI A  MHCTUTYT  OCHOBAHWA ¥ NOA3EMHbIX  COOPYXEHWUA UM,
H.M. lepcesanosa (HMMOCTT) OAC «HL «CTpouTtenscTso»

2 BHECEH TexHuuyeckuM KOMUTETOM no cTaHaapTtusaumm TK 465 « CTpoutenscTaoy

3O0AroTOBNEH « yrteepxaeHuio [enapTtaMeHTOM apxWTEKTYpbl, CTpPOUTENbCTBa W
rpagoCTPOUTENbHOMN NONUTUKA

4 YTBEPXOEH npukazom MunuctepcTea perioHanbHoro passutius Poccuiickoi ®enepaunu
(Muspernon Poccum) ot 27 nekabpsa 2011 r. Ne 609 v BBegeH B geictaue ¢ 1 avsaps 2013 r.

5 BAPEMMCTPUPOBAH ®eaepanbHbiM areHTCTBOM N0 TEXHUYECKOMY PerynvupoBaHnio u
meTponoruu (Pocctangapt). MNepecmotp CM 26.13330.2010 «CHuMM 2.02.05-87 dyHpaMeHTL! MawmH
C OUHAMUYECKUMIU Harpy3Kkamu»

Unghopmayusi 06 uaMmeHeHusx Kk HacmosueMy ceody npaeun nybnukyemcs 8 exe200H0 u30asaemom
UH(OPMaUUOHHOM yKasamene «HayuoHanbHbie cmaHGapmbly, & MeKCm U3MeHeHul U 1nonpasok — e
EXEeMEeCaYHO Uu30a8aeMbIX UHGOPMAUUOHHBLIX yKasamenax «Hauuowansubie cmandapmsi». B cryvae
nepecmompa (3aMeHbi) UU omMeHbl Hacmosulezo ceoda npaeusnl coomeemcmsyiowee yeedomneHue Gydem
OnMy6UKOBaHO 8 EXEMECAYHO u3dagaemMoM UHGOPMaUUOHHOM ykasamene «HayuowanbHbie cmaxdapmeory.
Coomesemcmeyiowias uHGOPMayus, yeedOMIEHUE U MEKCMbl pa3Melyalomcs makxe e UHMOpMayuoHHoU
cucmeme o6Wwez0 nonb3oeaHus — Ha oguyuansHoM calime paspabomyuxa (MuHpeauoH Poccuu) 8 cemu
Urmeprem '

© Murpernor Poccuu, 2011

HacTosuwmuin HOPMaTVBHbLIR AOKYMEHT He MOXeT ObiTb NONHOCTLIO WMAM YaCTUYHO BOCMPOW3BEAEH, TUpaXuposaH K
pacnpocTpaHeH B KauyecTBe O(ULMANLHOTO M3faHun Ha Tepputopuu Poccuitckoih deaepauun Bes paspewenns MuHperuoxa
Poccuu
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CBOJ IIPABIJI

OYHJAMEHTBI MAIIMH C TMHAMUYECKHUMH HAT'PY3KAMH

Foundations for machines with dynamic loads

Jara sBenenns 2013-01-01

1 O6nacty npuMeHEeHHs

1.1 Hacrosmue HOpPMBI PacIpOCTPAHSIOTCS Ha IPOSKTHPOBaHHE (QYHIAMEHTOB MalIdH
C IWHAMHYECKHMH Harpy3kaMH, B TOM 4HClIe (yHIaMEHTOB. MallMH C BpaLlAIOIMMHUCH
yacTaMu (BKIovas TypOomamuHel MoumocTeio a0 100 MBT), MaluuH C KPHUBOILUMIIHO-
INATYHHHIMM ME€XaHU3MaMH, Ky3HEYHBIX MOJIOTOB, GOPMOBOYHEIX MaIIMH IJIf JIUTEHHOTO
NpOU3BOACTBA, (OPMOBOYHEIX MAIIMH JUI1 MPOU3BOACTBA COOPHOro Kene3obeToHa,
KonpoBoro o6opynoBaHHs OOHHBIX IUIOIAAOK, APOOGHIBHOrO, MPOKATHOTO, IPECCOBOTO
o6opynoBanus, MEIbHUYHBIX YCTAHOBOK, METALTIOPEXYILMX CTAHKOB H BPAILAIOIIHX IIeYeii.

I puwmeyanue- Jlagee Hapaay ¢ TepMHHOM «(YHIaMEHThE! MAIIHH ¢ AHHAMHICCKUMH HArpy3KaMH»
HCHONL3YIOTCA TEPMHEHB! «(YHAAMEHTRI MAIHHY H «(YHIAMEHTED.

1.2 HacTosme HOPMBI HE DPaclHpOCTPAHAIOTCH HA IPOEKTHPOBaHHUE (PYHIAMEHTOB
MallfH B paOHaxX CO CIOXHBIMU HHKEHEPHO-TE€0JIOTHYECKUMHU YCIOBHSMH, B CECMHUYECKHX
paioHaX, Ha moApabaTBIBAEMBIX TEPPUTOPHAX, Ha MPEANPHUATHAX C CHCTEMATHYECKHM
BO3zAeHCTBHEM NOBBIMIEHHBIX (Oonee 50 °C) TEXHONOTMYECKMX TEMIIEpaTyp, arpecCHBHBIX
Cpell ¥ B IPYTHX OCOOBIX YCIIOBHSX.

2 HopMaTuBHbBIE CCBLIKH

B HacTosmMx HOpMaX NMPUBEAEHBI CCHUIKH Ha CIIENYIONIHE HOPMATHBHEIE JOKYMEHTBI:

I'OCT P 54257-2010 HagexxHOCTs CTPOHMTENBHBIX KOHCTPYKIHM M OCHOBaHMH,
OcHoBHbIE 110J0XKEHHA U TpeOoBaHUSL

I'OCT 12.1.012-2004 CCBT. Bubpaunonsas 6esonacHocts. O6uue TpeGoBaHus

I'OCT 26375 Pe3zuna. Meton onpenenenus teepaocty no Hlopy A

'OCT 2695-83* ITunomarepuabl IUCTBEHHBIX MOPOA, TEXHUYECKHE YCIOBHS

I'OCT 8486-86* ITunomaTepuaisl XBOHHBIX MOPOA. TeXHHUECKHE YCIOBHA

I'OCT 25100-95 I'pynTsl. Knaccupukauuns

CIT 16.13330.2011 «CHH#uII II-23-81* CranbHele KOHCTPYKLMI»

CII120.13330.2011 «CHulI 2.01.07-85* Harpy3ku u Bo3aeHCTBH»

CII 22.13330.2011 «CHmuIT 2.02.01-83* OcroBaHKs 34aHU H COOPYKEHHID)

CIT24.13330.2011 «CHuII 2.02.03-85* Cpaiinsie GpyHIaMEHTHD»

~ CIT 25.13330.2012 «CHuII 2.02.04-88 OcHoBauust 1 QyHIaMEHTH Ha BEYHOMEP3IBIX

rpyHTax»

CIT 28.13330.2012 «CHull 2.03.11-85 3amurta CTPOMTENBHBIX KOHCTPYKLHMH OT
KOPPO3Um»

CIT143.13330.2012 «CHuII 2.09.03-85 Coopy»xeHus NPOMBILUIEHHBIX NpeNpUATHIN»

CIT 47.13330.2010 «CHull 11-02-96 MHxeHepHble H3BICKAaHMA OJI CTPOWTENHCTBA.
OCHOBHBIE TTOJIOKEHHUS

H3aanne opunnansHoe




CII 26.13330.2012

CIT 63.13330.2012 «CHulIT 52-01-2003 Beronuse 1 xene306eTOHHbIE KOHCTDYKIMH.
OCHOBHBIE TTOJI0XKEHHD)

3 TepMuHBI U ONpeJeNeHUs]

TepMUHE ¥ OnpeAENCHNsS IPHBENCHE! B IPHIOKEHHH A.

4 O0mume noaoxenns

4.1 Hacrosmuii CBOX NpaBHI OCHOBaH HAa IPHUBEJECHHHIX HHXE JONMYIICHHIX H

npexyCMaTpHBaeT, 9TO:
MCXO/IHbIE JaHHBIE JUIA IPOSKTHPOBAaHUs JO/DKHEL cOOHpAThCa B HCOOXomuMoM o6neMe,

PErUCTPUPOBATHCH " HHTEPNPETHPOBATECS CIIELUATHCTaMH, obnajalommuMu
COOTBETCTBYIONIEH KBasIM(HKaIHEH ¥ ONBITOM; ‘
IIPOCKTHPOBaHHE JOIDKHO BBINIOJHATHCS CHIELIHANTHCTAMH, HMEIOLIMMH

COOTBETCTBYIOIIHE KBANU(PHKALMIO H OIIBIT;

JOOJDKHBL OBITH ofecredeHbl KOOpPAMHALMA M CBA3h MEXAY CHEUHANHCTAMH [0
MH)KEHEPHBIM U3BICKaHHAM, IPOEKTHPOBAHHIO, CTPOMTENLCTBY H MAIIMHOCTPOEHHUIO,

JopKeH OBITH ofecreyeH COOTBETCTBYIOLIMM KOHTPONb KayecTBa IPH NPOM3BOACTBE
CTPOMTENbHBIX H3/IEJIHH U BBINOIHEHHH pabOT Ha CTPOUTENEHOM TUIONIAZIKE;

CTpoHTENbHbE paboThl, YCTAHOBKA M Hamaika 00OpYNOBaHHs JOIDKHBI BBITIOMHSATHCS
KBATUQULHPOBAHHBIM X OIBITHBIM IEPCOHATIOM, CHOCOOHBIM ofecnednuTh TpeOOoBaHHA
CTaHAApPTOB U TEXHUYECKHUX YCIOBHIA;

HCTNONb3yeMBle MaTepHaNbl ¥ M3JIETHUs JOKHB! YIXOBIETBOPATh TPEOOBAaHHAM NpOEKTa
¥ TEXBUYECKHX YCIOBUH;

TeXHU4ecKoe obchyxHBaHHe QYHAAMEHTOB MAllMH C JUHAMHUYECKMMH Harpy3kaMH H
CBSI3aHHBIX C HHMH MHIKEHEPHBIX CHCTEM M MaIlHH AODKHO ofecneynBaTs HX 0€30MacHOCTh
H pabouee COCTOAHHME Ha BECh CPOK IKCILTyaTalMH;

GyHIaMeHTHl MalIUH C IHHAMMYECKHMH Harpy3KaMM JOJDKHBEI MCIIONB30BATHCA 110 UX
Ha3HAYECHHIO B COOTBETCTBUH C IIPOEKTOM.

4.2 QyHAaMEHTs! MAIMH C AMHAMHYECKHMH Harpy3KaMH JOJDKHBI IPOSKTHPOBAThHCH Ha
OCHOBC H C y4ETOM:

a) pe3y/IbTaToB HHKECHEPHBIX M3BICKaHMH JUI CTPOUTENBCTBA;

0) NAHHBIX, XapaKTEPU3YIOIIMX Ha3HA4YCHUE, KOHCTPYKTHBHEIE H TEXHOJOIHYECKHE
0coOEHHOCTH MAIKH C JUHAMUYECKMMH Harpy3KaMy, a Takke YCJIOBHSA MX 9KCILTyaTaluy;

B) Harpy3oK, AeHCTBYIOLIMX Ha QyHAAMEHTb! MallIKH; _

r) OKpyXawlledl 3acTpOHKM H BIMAHHA Ha Hee BHOBb CTPOAIUXCA H
PEKOHCTPYHpYeMbIX GYHIAMEHTOB MalIWH;

1) SKOJIOTHYECKUX ¥ CARUTApPHO-3MUIEMHOJIOIHYECKUX TpeOOBaHMH.

4.3 Ilpn npoexTHpoBaHMH (YHIaMEHTOB MallMH C JMHAMHYECKMMH Harpys3Kamu
JODXKHBI OBITH IIPEAYCMOTPEHB! peNieH s, 00eCTICYNBAONINE HAJEXKHOCTD, JIOJrOBEYHOCTh U
3KOHOMHYHOCTb Ha BCeX CTaJHAX CTPOMTENbCTBA H IKCIUIYaTalMH 3THX (QYHIAMEHTOB.
Heo6x0oauMo NPOBORUTH TEXHWUKO-IKOHOMHYECKOE CpaBHEHHE BOIMOXHBIX BAPHAHTOB
MPOEKTHBIX peUIeHUH s BeIOopa Haubosee 3KOHOMHYHOTO M HAJEKHOTO MPOEKTHOTO
peuieHus, obecrneydBaioniero Haubonee T[IONHOE HCNONB30BAHME IPOYHOCTHBIX H
AehOpMaLMOHHBIX XapaKTEPUCTHK I'PYHTOB M (PH3UKO-MEXaHHYECKHX CBOHCTB MaTepHaoB
(GyHIaMEHTOB ¥ APYrHX KOHCTPYKUMH.
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Ilpu paspaboTke NpOEKTOB INpOM3BOACTBA paboT M OpraHM3aLMH CTPOMTENBCTBA
AOJDKHBI BBITONHATECS TpeOGOBAHUA MO OOECNEYEHHMIO HAJEKHOCTH KOHCTPYKLWMH Ha Bcex
CTa[MAX UX BO3BEACHUA.

4.4 Pab0oTEl NO NpPOEKTHPOBAHHIO CJEIYET BECTH B COOTBETCTBHMH C TEXHHYECKHUM
3aJlaHieM Ha IPOCKTHPOBaHHE M HEOOXOAMMBIMH MCXOXHBIMH HaHHBIMM (cM. 4.2 K
noapaszen 5.1).

4.5 Ilpy TPOSKTHPOBAHHH ClIEAyeT YYMTHIBAaTh YPOBEHb OTBETCTBEHHOCTH 3JaHMH M
COOpYKEHHUH.

4.6 imxeHepHbIe  M3BICKAHMS [ CTPOMTENBbCTBA JOMKHBI NIPOBOAMTBCA B
cootBercTBuM ¢ CII 47.13330, [1], [2], [3], cTaHoapraMu M OPYr¥MH HOPMAaTHBHEIMH
JAOKYMEHTaMH 110 HHXXCHEPHBIM H3BICKAHHAM M HCCIAECHOBAHHAM IPYHTOB A/ CTPOUTENBCTBA,
a Takoke TpebGoBaHuAMH 4.7 1 nogpasnena 5.1.

HanmeHOBaHHE IPDYHTOB OCHOBAaHHH B OTYETHOH NOKYMEHTALMH MO pe3yJbTaTaM
HHXXEHEPHBIX H3BICKAaHHH M B INPOEKTHOH JOKYMEHTallMM CleJyeT NpHHHMaTh [0
I'OCT 25100.

4.7 Pe3ynpTaThl HHXCHEPHAIX H3bICKaHHUI HO/DKHBI COAEpXKaTh JaHHbBIE, HEOOXOAUMBIE
U1 BHIOOpa KOHCTDYKTMBHBIX pelIeHMH (YHIaMEHTOB MaUIMH ¢ JUHAMHYECKHMH
Harpy3kaMi Y MpOBENEHHS HMX PACcCyYeToB 110 NpedebHBIM COCTOSHUAM C YYETOM MPOrHo3a
BO3MOXKHBIX H3MEHEHHH (B Ipolecce CTPOMTENBCTBA M OIKCIUIyaTallHH) HHXKEHEPHO-
reONOrMYECKUX YCJIOBHH IUIOIAIKH CTPOUTENLCTBA M CBOHCTB I'DYHTOB, a TaKkxke BHIA U
o6peMa HHIKEHEPHBIX MEPOTIPHATHH, HEOOXOIUMBIX I €€ OCBOSHHA.

[IpoexTHpoBanye Oe3 COOTBETCTBYIOIIMX DPE3YJBTATOB WHXXEHEPHBIX M3BICKaHMHM WM
NPU UX HEJOCTATOYHOCTH HE JOMYCKAeTCs.

l'IpuMeanHe ~-B HCO6XOI(KMBIX ciydyasax WHKCHCPDHEIC H3bICKaHH$! CIEAYEeT NpeayCMaTpUBaThL HE

TOJIbKO 7S BHOBb CTPOSLIMXCA HWJIH PEKOHCTpYHpYeMbiX (YHIaMEHTOB MallMH, HO M AJlS OKpyxalolieH
3acTpOiKH, NOMagaroeH B 30HY MX BIHAHHS.

4.8 Ilpn BO3BEACHHH HOBOrO 00BEKTa MIH PEKOHCTPYKIMH CYUIECTBYIOILETO
HEO0O0XOIMMO BBINIOAHATH [POTHO3 PAacIpOCTPaHEHUs KonebaHuil B rpyHTEe OT QYyHAAMEHTOB
MAIIHH ¢ LIENBI0 MPeOTBPALLECHIS HEAOMyCTHMBIX KoneOaHui 31aHuit U COOPYKEHHUIA.

491lpy nIaHUpOBAaHMM M TPOBEJEHHUM TIE€OTEXHHYECKOTO MOHMTODHHIa BHOBB
BO3BOIAMMBIX WIH PEKOHCTPYMpYeMBIX (YHAAMEHTOB MalUMH HEOOXOOMMO YYHTHIBATh
0COBEHHOCTH MOHHTOPHHIa QYHRAMEHTOB MAlUHH.

Iporpamma MoHWTOpWHTra (YHIAMEHTOB MalUMH JOKHA BKIIOYaTh H3MEpEHHE
KoneOaHu# MaIINH ¥ X QYHAAMEHTOB, 8 B HEOOXOAWMBIX ClIy4asX — FPYHTa H OKPYXKAIOLIMX
3gaHuii U coopyxxeHuit. U3smepenus nomkHbBl oDecreyuBaTs BO3MOXHOCTb NPOBEPKH BCEX
TpeGoBaHuii 3ananKs Ha NPOEKTHPOBAaHHE K KoneGaHMAM, BKIOYas TpeOOBaHHs CTaHAApTOR
6e30MacHOCTH TpYy/a B YaCTH BONMYCTHMEIX YpoBHEH BuOpauuii v TpeboBaHus k 0becriedeHUIO
HOpMasibHOH paboTsl MamiuH, o0opyaoBaHHs U NMPUOOPOB, PACIONOKEHHKIX HA PyHAAMEHTE
Wiau BONM3M HEro, KOHCTPYKUMH M OCHOBaHMH 3JaHHMi M coopyxeHuil. B mporpamme
n3MepeHus kosebanuil HeoOX0AUMO YKa3bIBaTh:

NIEPUOIMYHOCTE U3MEPEHUH (ORHOKpATHO, IOCNE TEKYILEro PEMOHTa MAIIMHBI ¢
AUHAMHYECKUMH Harpy3KaMH U T.11.);

KOHTPOJMpYeMBle MapaMerpsl koneOaHWi  (QyHOAMEHTOB MalIMH, TPyHTa H
OKPY>KaIOUIMX 3aHMM U COOPYNEHHMH U X PacYETHBIC 3HAYCHHUS;

TpeGyeMas TOYHOCTh U IPUMEHSEMas METOJMKA U3MEPEHUH;

CXEMBI YCTaHOBKH JaTYHKOB.
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IIpu o6HapykeHuH HapylieHHsA TpeOOBaHWH MO OrpaHHYCHHIO KoneOaHHH NOMKHO
6BITb TIPOBEIEHO JeTadbHOE 00CTeNOBaHWE C BBIABICHHEM INPHYMH H pa3paboTkoH
PEKOMEHIALMHA 110 PEMOHTY MAllHH C [MHAMHYECKHMHM HArpy3kaMH, YCHJIECHHIO HX
dyHOaMeHTOB WM paspaborkoif Apyrux wmepompustuit. Ilpy HeoO6XoaMMOCTH creayer
rnpexycMarTpuBars o6creoBaHie KONeOaHUH PU HX HCKYCCTBEHHOM BO30YKAECHHH.

4.10TIpy Hay4HO-TEXHHYECKOM CONPOBOXACHHH CTPOMTENBCTBA OOBEKTOB, TIAe
3aMIPOEKTHPOBaHE (YHAAMEHTH MalIMH C JMHAMHYECKHMH HarpyskamH, Heobxoaumo
BKJIIOYATH B COCTaB paboT M0 HAyYHO-TEXHHIECKOMY COMPOBOXKACHHUIO paszaen « DyHAaMEHTH
MalIHH C AMHaMHYECKHUMH Harpy3KaMH».

411 llpr reoTEXHHYECKOH OKCIEpTH3e M1 OOBEKTOB, TA€ IIPOEKTHPYIOTCA
$yHAAMEHTEl MalIHH C AHHAMHYECKHMH Harpy3kaMi, HEOOXOZHMO IIpeXycMaTpHBaTh
COOTBETCTBYIOMIMI aHAIH3 IIPOrPaMMEI H PE3YNbTaTOB HHXXEHEPHBIX M3BICKaHHH, IPOEKTHON
NOKYMEHTallHH HAa BHOBb BO3BOAMMEIC (PEKOHCTpYHpyeMEble) GYHAAMEHTH MAalIHH C
JHHAMUYECKHMH Harpy3kaMy. '

4.12 Hay4yHO-TEeXHHYECKOE COINPOBOXAEHHE M TEOTEXHHYECKas IKCIEPTH3a NPOEKTa
JOJKHBI OCYHIECTBJIATHCH CIEUMATU3UPOBAHHBIMM OPTaHU3ALMAMH, MMEIOIUMMH B CBOEM
COCTaBe CNELHAIHCTOB, 00/IaJAI0IHUX COOTBETCTBYIOIMMH KBaTH(QHKALMEH U ONTBITOM.

4,13 3amMeHa npenyCMOTPEHHBIX TIPOEKTOM MATEpHAIOB, H3ACHMH H KOHCTPYKLHH
JOITyCKAETCsA TONBKO MO COMIACOBAHHIO C IIPOCKTHOHN OpraHH3ameil H 3aKa3uHKOM.

S IlpoekTHpoBanue GyHIaAMEHTOB MAIIMH

5.1 Hcxonsble 1aHHbIE A4S IPOEKTHPOBAHUS PYHAAMEHTOB

B coctaB HCXOZHBIX HAaHHBIX JUI [POCKTHPOBAaHWA (YHIAMEHTOB MaIMH C
JMHAMHUYECKUMHU Harpy3kaMH AOKHBI BXOAHTD!

TEXHHYECKas XapaKTepUCTHKa MalIMHbI (HAaUMEHOBAHHE, THI, YHUCJIO OOOpOTOB B
MHHYTY, MOLIHOCTb, 00Ias Macca M Macca IBHXKYIIMXCSA yacred, KMHeMaTHdecKas cxeMa
060pynOBaHMA ¢ IPUBA3KOHN ABMKYIUHMXCA MACC, CKOPOCTh YAapsAOIMX YacTel H T.I1.);

JaHHBIE O 3HAYCHHAX, MECTaX MPUIOKCHUS M HalpaBICHUAX ACHCTBUA CTATUUECKUX
Harpys3ok, a Take o6 aMIIMTyjax, 4acToTax, gasax, 3akoHe H3MEHEHHS BO BPEMEHHU, MECTax
NpUIOKEHHA H HAalpaBIEHUAX ACHCTBHA NHMHAMUYECKHX HArPY30K B PEXUME HOPMAIBHOH
IKCIUTyaTalliH, a TAKXKE B aBapHHHBIX PEKHMAaX, B TOM YHC/E Harpy3ok, JCHCTBYIOIUX Ha
(dyHIaMEHTHBIE OONTHI; pasMephl IUIOIAJOK Mepeladd Harpy3oK; CBEACHHA O HaNHYHU
33BOJCKOH BUOPOH30IALMH Y MalllHH C YKa3aHUEM AHHAMHYECKUX Harpysok, NepefaBaeMbiX
Ha QyHAAMEHTBI C yYETOM 3TOH BUOPOH30IALMH;

AaHHBIC O IpEAENbHBIX 3HaueHHAX AedopMauuii QyHIAMEHTOB U HMX OCHOBaHHH
(ocanxa, kpeH, IporuG GyHRaMEeHTa M €0 JIEMEHTOB, aMILIUTYAa, CKOPOCTh HIIH YCKOPEHHE
KoneGaHHA M Jp.), €CNH TaKHe OTPaHHYCHHA BBI3HIBAIOTCA YCJIOBUAMH TEXHOJOTHH
NpPOM3BOJACTBA, pabOTHl MAauWIMHBI HIH DAJOM PAcCIIONOKEHHOTO BBICOKOTOYHOTO H
YyBCTBHTENBHOIO K BHOpaunusM o60pynoBaHMA; TpeOOBaHHA MO OFPaHHYECHHIO B3aHMHBIX
nehopMauui OTACIbHBIX YacTel MallHHBI;

JaHHple 00 YCNOBHAX pa3sMeEIUeHHs MawMHbl (06opyZoBaHMA) Ha (YHIAMEHTax:
OTAEbHEIE (QYHAAMEHTHI NOJ KaMIyI0 MalluHy (arperart) WM rpynnoBas HX YCTaHOBKa Ha
obmeM QyHIaMeHTe; JaHHbIE O XapaKTEePUCTHKaX ONOPHBIX IUIMT (paM) arperupoBaHHOIO
obopynoBaHus, JaHHBIE O THUIIE KX COEAUHEHUS C PYHAAMEHTOM,;

yepTexu rabapuToB QyHJaMeHTa B NpeEAeNax PacroNOKEHHS MALIMHEL, 3JEMEHTOB ee
KDETUIEHHs, a TaloKe BCIIOMOraTejibHOro oDOpYAOBaHMA M KOMMYHHMKALMH C yKa3aHueM
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pAacroIOKEHHS W pa3sMEpPOB BBIEMOK, KaHaIOB H OTBEPCTHH, pa3MepoB MOMAIHBKH H Hp.,
YepTEXXH pPacloNOKeHHs (YHIAMEHTHBIX OONTOB C yKasaHHeEM HX THNA W JHaMeTpa,
3aKJIaJHBIX JeTaned, 060pTOBOK H T.I1.;

JaHHBIE O IIpHBA3KE NPOEKTHpyeMoro GyHAaMeHTa K KOHCTPYKUHSM 3[aHuUs
(coopyxeHust), B YacTHOCTH, K €ro GyHIaMeHTaM, AaHHBIE 00 OCOOEHHOCTAX 3OaHHA
(coopyeHus), B TOM YHCIIE O BHJE U PACIOIOXKEHHH HMEIOLIErocs B HEM 000pY0BaHHS
KOMMYHHKaIM#;

JiaHHble 00 MHXEHEPHO-TeOJOTHYECKHX YCIOBUAX y4acTKa CTPOUTEbCTBA H (PHU3HKO-
MEXaHHYECKMX CBOHCTBaX TIpYHTOB OCHOBaHHA Ha [IMyOMHY CKUMaeMo#M TOJILIH,
ompenensemMoii B cooTBETCTBHH ¢ TpeGosanuamu CIT 22.13330; naHHBIE 0 XapaKTEPHCTHKAX
BUOPONON3Y4ECTH TPYHTOB B ClIy4asXx OTrpaHudeHHs AedopMaruil pyHIaMeHTa; AaHHEIE O
CKOPOCTAX NpPOJOJBHEIX M IONMEPEYHBIX YNPYrHX BOJH; JaHHBlE O Kodgduunenrax
HECTKOCTH TPYHTOB OCHOBaHHUM M HeCylIeH CIHOCOOHOCTM CBaif NpH CTaTHYECKHX H
IVHAMHYECKHX Harpyskax;

crielHaibHbie TPeOOBaHHs K 3amuTe PyHAAMEHTa M €ro NPUIMKOB OT ITOA3EMHBIX BOI,
BO3/1eHCTBHS arpeCCHBHBIX CPE ¥ IPOMBILLIEHHBIX CTOKOB, TEMIIEPATYPHBIX BO3ICHCTBHIA;

JaHHble 00 MCHONB30BAHMM MAalIMH BO BPEMEHH U (DYHIAMEHTOB, CTPOSILMXCA HA
MHOT'ONETHEMEP3/IBIX TPYHTaX.

Kpome nepeyncieHHBIX BBIUE AAHHBIX, B COOTBETCTBYIOLIMX pa3jeiax [PHBEACHBI
JOMOJHUTENBHBIE HCXOOHBIC HaHHble AN NMPOEKTHPOBaHMUs, BHITEKAIOUIME M3 CIECHUHKH
KaXI0r0 BUJIa MallIUH.

5.2 O61mue TpeGOBaHUSA K NPOEKTHPOBAHHIO PYHAAMEHTOB

5.2.1 OyHpaMeHTH MalIMH ¢ AMHAMHYECKHMH Harpy3kaMH HOJKHBI YJIOBJICTBOPATH
TpeOOBaHHAM pacyeTa MO MPOYHOCTH U I10 MPUTOJHOCTH K HOpMAaIbHOH 3KCIUTyaTalluH, a s
(YHOAMEHTOB C pAacrnojOXKCHHBIMM Ha HUX pabO4YHMMH MecTaMH — Takke TpeOoBaHHAM
cTaHzapToB 6€30MacHOCTH TPYAA B YaCTH JIONTYCTHMBIX YPOBHEH BUOpaluid.

Konebauust GyHIaMEHTOB He [JOJDKHBI OKa3blBaTh BPENHOIO BIMAHHA Ha
TEXHOJIOTHYECKHE Nporiecchl, 06opynoBaHHe U MpUOOpHI, pacHoIOKeHHEe Ha (QyHIaMeHTe
WK BHE €10, a TaKXe Ha HaxoJsuuecs BOJIM3HM KOHCTPYKUHUY 3aHHUH U COOpYKEHUH.

[Ipu npoexTHpOBaHHK (QYHIAMEHTOB MalllMH C AMHaMHYECKUMHM HATrpy3KaMH Cleayer
yunTeiBath TpeboBanus CII 22.13330, CIT 24.13330, CIT 63.13330, CIT 16.13330 u mp.

5.2.2 ®yHaaMeHTHl MalllMH C JHHAMHYECKHMH Harpy3KaMH MOTYT ObITb GETOHHBIMH
WM KeNe3006TOHHBIMM MOHONUTHBIMM, COOpHO-MOHONMTHBIMM M COOpHBIMH, a IpH
COOTBETCTBYIOLIEM O0OCHOBAHHY — METAIIHYECKHMH.

MoHonuTHEIE (QYHIAMEHTH CliefyeT IIPpOEKTHpOBaTh MOJA BCE BHAb MallHH C
IMHAMHYECKHMH Harpy3kaMH, a cOOpHO-MOHONMTHBIE W COOpHBIE, Kak MpaBHIO, — 0]
MalMHBl MEPUOAUYECKOr0 JeHCTBUA (C BpAlAIOIMMHUCA YaCTAMM, C KPUBOILHMIIHO-
LIATYHHBIMH MEXaHH3MaMH U Ip.).

5.2.3 Knacc 6eroHa no NPOYHOCTH Ha CKAaTHE I MOHOIHTHBIX U COOpHO-MOHOIUTHBIX
(yHOaMeHTOB JOMKeH ObiTh He Hmxe B12,5, a mns cOopHBIX —He Huke Bl5. Jns
HEapMHUPOBaHHBIX (QYHIaMEHTOB CTAHKOB JOIYCKAaeTcs NpPUMEHATh OeToH kiacca B7.5. B
cllyyae OJHOBPEMEHHOTro BO3leHcTBUS Ha (YHIAMEHT JMHAMHMYECKOH Harpy3ku H
MOBBIIIEHHBIX TEXHOIOIHYECKHX TEMITepaTyp kinacc 6eToHa JokeH 6bITh He Hixke B1S.

5.2.4 @yHpamMeHTHl MalUMH AONYyCKaeTcA MPOEKTHPOBaTh OTAENBHBIMU IOJ KaXAYIO
MaiuuHy (arperar) Wix oOIMMH TTOJ HECKOIBKO MaUIMH (arperaTos).

(DyHIaMEHTH MallMH, KaK IPaBHJIO, NOJMKHBl OBITh OTAENEHBI CKBO3HBIM ILIBOM OT
CMEXHBIX QYHIAMEHTOB 31aHHUs, COOPYKEHHs 1 060pYAOBaHUs, a TAKOKE OT NoJa.

=kt i .
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Ilpumeuanune — CoemuueHne PyHIaMEHTOB MalKH ¢ QYHAAMEHTaMH 3JaHUA WM ONHPAHHE Ha
HHX KOHCTPYKIMM 3/aHHs JOMyCKAeTCS B OTACABHBIX CITYYasX, YKa3aHHBIX B OTHENBbHBIX COOTBETCTBYIOIIMX

paszenax.

5.2.5C uensi0 yMmeHslneHHs BHOpauuil (QyHIaMEHTOB MAlIHH C AMHAMHYECKUMH
Harpy3kaMH M OKpYXKalollledf 3acTpodKM IIpH  COOTBETCTBYIOIIEM OOOCHOBAHHH
PeKOMEHIYeTCs MpeXycMaTpHBaTh BUOPOU30IALMI0 QYyHAAMEHTOB. BEIGOP KOHCTPYKTHBHEIX
pelieHnii BUOpOM30IAUMM (YHNAMEHTOB M €€ pacyeT B HAaCTOAIIMX [paBWiIaxX He
paccMatpuBatorcs. IIpu  cHkeHMH Bubpomsonsamuedl ypoBHA BHOpaluM —IOJOLIBBHI
¢yHnameHTa 10 (OHOBBIX 3HAYeHUH OCHOBAaHHME DPACCYHTHIBAETCS Ha JEHCTBHE TOJIBKO
CTaTHYECKHX Harpys3oK.

5.2.6 YcrpoiicTBo QyHIaMEHTOB MalIMH C JUHAMHYECKMMHM HAarpy3kaMH, 3a
UCKIIOUeHHeM ¢yHZaMeHToB TypboarperatoB MoluHocThio 25 ThiC. KBT U Oornee,
JONYyCKAeTCS Ha HaCHIIHBIX TIPYHTaX, €CIM TAaKHE IPYHTHl HE COREPXKAT OpraHWYECKHX
npuMeceH, BRI3LIBAIOINUX HEPABHOMEPHBIE 0CAIKH IPyHTa pH CXaThH. IIpH 9TOM OCHOBaHuE
M3 HAaCHITHBIX TPYHTOR JOIDKHO OBITH YIIOTHEHO (TDKEIBIMU TpaMOOBKaMH, BHOPUPOBaHHEM
WM APYTUMH criocobamu) B cooTBeTcTBHM ¢ TpeGoBanusamu CII 22,13330.

TiprMeuyanne—~ OyHIaMeHTs MaliMH HEUMITYIBCHOTO (HEYJapHOTO) AeHCTBHA C JBHTATENLAMH
MonHocTeIo Meree 500 kBT co cpeaHuM aaBiieHHeM 1MoA MOAOIIBOH (yHAaMEHTa OT pacueTHHIX CTATHYECKHX
Harpysok' Menee 70 kIla JIONycKaeTcs BO3BOAMTh HA HACHIIHEIX IPYHTAX 0€3 MCKYCCTBGHHOTO YIUIOTHEHMS,
€CITH BO3PAaCT HACHITTA U3 IECYaHBIX IPYHTOB He MeHee ABYX JIET H U3 NIMHUCTBIX TPYHTOB HE MEHEE IIATH JIET.

5.2.71lpu npoeKTUpOBaHHM (YHIAMEHTOB MAUIMH Ha €CTECTBEHHOM OCHOBAHWHU
CIIEIyeT CTPEMUTBC K COBMCIUCHHIO Ha OJHOH BEPTHKAIM LEHTPa THKECTH IIOLALH
noxomBH (QyHAAMEHTa M JHHHH AEHCTBHS paBHOIEHCTBYIOLUIEH CTaTHYECKHX HArpy3oK OT
BEca MallMHbI, GyHIaMeHTa H TPyHTa Ha o6pe3ax M BHICTyNax QyHOAMEHTa, a IS CBalfHBIX
(QYHIAMEHTOB — IEHTpa THHKECTH MIaHa cBal M JMHUH [eHCTBHA pPaBHOJEHCTBYIOLICH
CTaTHYECKHX Harpy30K OT Beca MallMHBl U pocTBepka. IIpH 3TOM 3KCHEHTPHCHUTET, Kak
HpaBHJIO, HE JOJDKEH NPEBBIIATh (3@ HCKIIOYEHHEM CIIy4acB, OFOBOPEHHBIX B OTIEJLHBIX
paszenax) AJjs IPyHTOB ¢ TaONIHYHEIM 3HaYCHUEM pacdeTHOro conpotuBieHust Ro< 150 klla
3%, a ans rpyHTOB € Ro> 150 Klla, a Tarxe cBailHbIX GyHIaMEHTOB U3 BHCAYHX CcBail — 5 %
pasMepa CTOPOHBI IOAOUIBE! (PYHJaMEHTa, B HaNpaBJICHHU KOTOPOH CMEHIEH LIEHTP TKECTH.
3HaueHHe Ry caenyer onpenenars no tabauynpiM JanHbiM CIT 22.13330; ga pyHnameHToB
TypboarperatoB 3KCLUEHTPUCHTET He JOKeH mpeBbIaTh 3 % yKasaHHOro pasmepa
HE3aBUCHMO OT 3HayeHUS Ry. [l OCHOBaHMIA, CJIOXKEHHBIX CKaJbHBIMHM I'DYHTaMH, a Takxe
CBaiHBIX QYHIAMEHTOB U3 CBal-CTOEK 3HAYEHHE IKCLIEHTPUCUTETA HE HOPMHUPYETCS.

IIpn HapyuleHHM OTpaHHYEHMH Ha 3KCUEHTPUCHUTET CICAYET pacCYUTHIBATH KOoIeOaHHs
MacCCHUBHBIX M CTCHYATHIX (YHIAMEHTOB B COOTBETCTBUM C yKazaHHWAMH npunoxenus b. [pu
3TOM BEJIMYHHA KPAaeBOTO [ABIEHUS INpPH BHELECHTPEHHOM 3arpy)KCHHM (YyHJaMEHTa He
J0JDKHa NPpEBBINIATh 3HAYEHHA, ONpEAenIeMoro npaBoi yacTeio Qopmynn (1), 6oaee yem
Ha 25 %.

5.2.8 OyHOaMeHTHI MalllPH ¢ JHHAMUYECKMMH Harpy3kaM# CIIeLyeT IPOEKTHPOBATh:

MacCHBHBIMH B BuJe 010Ka MM MUIMTHL ¢ HEOOXOJUMBIMU NPUIMKAaMH, KOJOJLAMH U
OTBEPCTHAMH JJ DPasMEHICHUs YacTedl MallHMHBI, BCIIOMOTaTeJBHOro 000pyJoBaHHS,
KOMMYHHKaLHUH U T.1.;

CTEHYATHIMH, COCTOAIIMMHM M3 HIDKHEH OGYHAAMEHTHOH IUIMTBI (MM pPOCTBEPKA),
CHCTEMBI CTE€H H BEPXHEH IUTUTHI (WM paMEl), Ha KOTOPOH pacrosaraercs 000pyaoBaHHUE;

! IIaJICC BMECTO TCPMHHA «CPEAHEE NABJICHHE NMOX [OAOLIBOMK ¢>yH11aMeHTa OT PaCYCTHBIX CTATHYCCKHUX
HArpy30Kk» UCIIONL3YECTCA TEPMHH «CPCHHEE CTATHYECKOS AABJICHHE 04 noxoiBOH (byﬂzxamema».

6
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PaMHBIMH, MPEICTABIAIOMMUMH CO60H MPOCTPAHCTBEHHYIO KOHCTPYKLKMIO, COCTOAILYIO,
KaK NpaBWIO, W3 BEPXHCH NIHTBI MIM CHCTEMBbI OaloOK, OmMparoluXcs yepe3 CTOMKH Ha
HIDKHIOW QYHIaMEHTHYIO IUIUTY; '

o6JIerYeHHbIMH Pa3IMYHBIX KOHCTPYKTUBHBIX THIIOB, B TOM yHcle 6e3pOCTBEPKOBBIMH
CBalf{HEIMH.

5.2.9 O6opymoBanye ¢  BpAIIAOIUMMHCA  YaCTAMH, KPHBOIIHITHO-IIATYHHBIMH
MeXaHH3MaMH ¥ CTaHO4YHOEe 00OpyNOBaHHE, arperMpyeMoe Ha Keje300eTOHHBIX OMOPHBIX
IUIMTaX, AOIyckaeTcs ycTaHaBiMBaTh 6e3 (yHOaMEHTOB Ha MOACTHIAIOLIMH CIOH MOJNOB
IPOMBIIIUIEHHBIX 3/aHHH NpH OOOCHOBAaHMM pacyeTOM, @ TAaKKe B CIy4asX, YKa3aHHBIX B
COOTBETCTBYIOLIMX paszienax.

5.2.10 IlogomBy GyHIAMEHTOB MalUWH, KaK IpaBHJIO, ClEAYeT MNpeayCMaTpHBAaTh
NpAMOYTOJIBHON (GOPMEI B IIJIaHE H pacrojaraTb Ha OJHOH OTMETKE.

BricOTY (QYHIaMEHTOB MAIUMH CleXyeT Ha3HayaTh MHMHMMAJbHOH H3 YCIOBHH
pasMelleHHs TEXHOIOTHIECKOro 000pyA0BaHHS, BBIEMOK M LIAXT, a TAKoKe NTyOMHB! 3aA€/IKU
¢dbyHnaMeHTHBIX 60JTOB.

5.2.11 Ilpu npoeKTHPOBAHHH PAMHBIX (YHAAMEHTOB PEKOMEHIYETCS:

coboaTh CHMMETPHIO (QyHIaMeHTa Kak 1o obimel reoMeTpuyueckoit cxeMe, Tak H 1o
¢opme 31eMEHTOB,;

pacnoJiaraTe pUresis NoIepeYHsIX paM CHMMETPHYHO 110 OTHOHIEHHMIO K OCSIM CTOEK;

u30erath nepefiauy Harpy3oK Ha puren U 6anku ¢ 3KCUEHTPHCHTETOM;

NPOEKTUPOBaTh BepX (PyHIaMEHTOB 6€3 yCTYHOB 110 BBICOTE;

Ha3HayaThb BBUICTBl BCEX KOHCOJEH MHHHMAIbHO BO3MOXHBEIX DPa3MEpOB, IPHYEM
BBICOTY OHOPHOIO CEYCHHS KOHCOMM @PH OTCYTCTBHHM COOTBETCTBYIOLIMX paCyeTOB
npuHuMaTh He Mexee 0,75 ee BbLIeTa.

5.2.12 BeicoTy HMXHE#H QyHIaMEHTHOH IUIMTH B CTEHYAaTHIX W PaMHBIX (yHIaMEHTax
cienyeT NPHHUMaTh MO pacyery, HO He MeHee 0,4 M M He MeHee TONLIMHBI CTEHBI WM
GosbiLiero pasmMepa CToex.

Bepxnas kene3oberoHHas mnnura (pama) cTeHuaToro (yHaameHta Oo/DKHAa OBHITH
)KECTKO CBfI3aHa CO cTeHaMH. HIXHI0I0 NMOBEPXHOCTH IIUTH PEKOMEHIYETCs BBINONHATE Ha
OJIHOH OTMETKE.

CteHnl crenyeT paclonaraTb, KaK MpaBHIIO, BAONb JUHUM ACHCTBHS OPU3OHTAIBHBIX
JUHAMUYECKHX Harpy3oK.

5.2.13 Tunsl ¢byHAaMEHTHBIX 00ATOB, cocoObl MX YCTaHOBKM, @ TaKkXe MaTepHal H
YCTaHOBOYHBIE MMapaMeTpel ClefyeT Ha3Ha4daTh B COOTBETCTBHM ¢ TpebGoBaHusamu CII
43.13330.

Ilpu ynmapHO# Harpyske, a TakKe MNpH AMHAMHYECKHX Harpyskax, TpeOyromux
yCTaHOBKM OONTOB JAMaMETpoM He MeHee 42 MM, CleQyeT NpPUMEHATb CHEMHBIE
dbyHnaMeHTHBIE 60ONTHL.

PaccTosiHHe OT HIKHHX KOHLIOB OOJNTOB 1O MOMAOIIBE! QYHIAMEHTa JOMKHO OBITH He
menee 100 Mm.

5.2.14 KoHCTpYKTHBHOE apMUpOBaHHE MacCHBHBIX (YHIAMEHTOB MNpenyCMaTpHBAaET
ofIiee apMHpOBaHHE MO MOROLIBE U MECTHOE MO/ CTAHHHAMH MAalI{H M B MECTaX PE3KOro
M3MEHEHHUs pa3sMepoB CeUeHHS QyHIaMeHTa.

[Tpy apMupoBaHUH NOAOWBE GYHAAMEHTOB AMAMETPHl MPOAONBHHIX U TONEPEUHBIX
CTEpXHel cneayer npuHUMaTh He MeHee 10 MM NpH CTOpOHE MOJOIUBHI MeHee 3 M U He
meHee 12 MM nipu GosblueM pa3mepe ¢ waroM crepxkHer 200 M.

[Ipy MecTHOM apMHpOBAaHMHK NOJ CTAHWHAMHM MAIUHH HEYAApHOIO JEHCTBUA NHaMETP
CTEp)KHel clemyeT TNpPWHUMATh B 3aBUCHMOCTH OT JAMamerpa OonTOB, Kpemsmmx
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obopynoBanHe K ¢yHmameHTaM, corjacHo Tabauue 1. Ilpu sTomM pasmep CeTOK JONIKEH
NpeBHINATh pasMep CTAHHHbBI MAUIMHEL B IUIaHe, Kak mpasuno, Ha 300-600mMM B
3aBHCHMOCTH OT AWaMeTpa apMaTypsl, paBHOH 10 — 20 MM cooTBETCTBEHHO. PEKOMEHIyeMBlit
war crepxkHed — 200 Mm.

MecTHOe apMHUpOBaHHE IMOA CTAHHHAMM MAIHH C YZapHBIMHM Harpyskamu clemyer
MPOHU3BOAUTD COTJIACHO YKa3aHHAM COOTBETCTBYIOLIUX Pas3/ielioB.

Jlns apMHpOBaHHA Y4YacTKOB ()YHIaMEHTOB, BOCHPHHHMAIOIIMX yJapHBIE HarpyskH,
CJIeJyeT, KaK NpaBio, IPUMEHATh Bf3aHylo apMartypy. [Ipn oToM 3ammTHBIH cnoii GeroHa
crelyeT MPUHUMATh He MeHee 30 M.

Tabnuna l

HuameTtp 601TOB 1% KpEIUICHAS

06Oy ACBAHHS, MM Menee 42 42-56 Bonee 56

JlnameTp crepxuei, MM 10-12 12-16 - 16-20
[Ipumewanne - B MacCHBHEIX (yHIaMeHTaXx MallHH HEynapHOro aeictsusi oGwemom 20 Mu

MeHee o0lee apMHpOBaHHE IO MOJOLIBE JOITYCKAeTCs HE MPeSyCMaTPHBAT.

5.2.15 ApmupoBaHH€E 3JIEMEHTOB CTEHYAThIX M PaMHBEIX QYHIAMEHTOB OCYIIECTBIACTCS
no pacdery B cootBercTBuM c TpeboBanusamu CIT 63.13330 ¢ yvyeroM crexylomux
JIOTIO/IHUTEIBHBIX YKa3aHUIA:

apMmartypa 0ajioK, purefe u CToeK JOIDKHAa HMETh 3aMKHYThIE XOMYTBI HIIH CTEPXKHH,
TPUBAPEHHBIE K NPOJOIBHBIM CTEPXKHAM 110 IEPUMETPY [TONIEPEYHOT0 CEUEHUA KOHCTPYKLHHY;

CTOMKH CleQyeT apMUpOBaTh CHMMETPUYHOH MPOJOJBHOW apMaTypod C IIaroM He
6osee 300 mm;

1o 60KoBbIM rpanaM Oanok u purenell He pexe dem depe3 300 MM 110 BBICOTE CEYSHHS
clielyeT YCTaHaBIUBAaTh IPOMEXKYTOYHBIE CTEPXKHH JUaMeTPOM HE MeHee 12 Mum;

NpH KOHCTPYKTHMBHOM apMHPOBAHMH CTeH CTEHYAaTOro G¢yHAaaMEHTa JuaMeTp
BEPTHUKANBHEIX CTEpXKHEH NOMXKEH ObITh HE MEHee 12 MM, a TOPH30HTAIBHBIX — HE MEHee
10 mm. [1lar crepxueit B 000MX HanpaBleHUsX clefyeT npuHUMaTh pasHeiM 200 MM.

5.2.16 TemnepatypHO-ycafouHble IUBH B (yHIaMeHTax clemyeT, Kak IpaBMIIO,
npexycMaTpUBaTh Ha PACCTONHUAX!

JUIsL MOHOJIUTHBIX GETOHHBIX QyHIaMeHTOB 20 M;

JJ15 XKeNe306eTOHHBIX (DYHAaMEHTOB MOHOTUTHBIX 40 M, CGOpHO-MOHOAUTHEIX 50 M,

VKa3aHHbIE PaCCTOSIHAS MOTYT OBITh YBEIHYEHE! IIPY COOTBETCTBYIOIEM O0OCHOBAHHUH,
Ilpu 3TOM HIBHL CIEAYET PAcCNONOXHTL TaKUM 00pa3oM, YToObI Ha OTHENBHBIX YYacTKax
dyHmaMeHTa, pa3jieNleHHbIX I[IBaMH, Pa3MECTHTh OGOpYyZOBaHHE, He CBA3aHHOE XECTKO
Mex Iy coboi.

Jins yMeHbLIEHHs TeMIIEpaTypHBIX AehopMaluii JOMycKaeTcs YCTPauBaTh BPEMEHHbIE
TEMIEPATYPHO-YCaOUHEIE IBEI,

IIpu orpanmyenuu nporuba dyHAaMeHTa MO TEXHOJOTMYECKUM TPEeOOBaHHAM BMECTO
TEMIIEPATYPHO-YCaJIOUYHbIX  IUBOB  CJEZyeT  INpEXyCMaTpUBaTh  MEPONpPHATHS IO
PeryIMpOBaHUIO TEMIIEPATYPHOrO PexUMa NpH ykianke 6etona. B aToM ciyyae ycrpoiicTso
BPEMEHHBIX TEMIIEPaTypPHO-YCaJOYHBIX LIBOB HE JJOMYCKaeTCs.

5.2.17 Ana  QyHaaMeHTOB HNM HX OTAEIBHBIX y4YaCTKOB, I[TOJBEpraroIUuXcs
BO3/ICHCTBHIO arpecCUBHBIX Cpell, JOJDKHBI ObITh TNPEAYCMOTPEHbI MEPHl 10 UX 3allUTe B
COOTBETCTBHH ¢ Tpebosanusamu CIT 28.13330.

5.2.18 Pacyer QpyHOaMEHTOB MaIlIMH ¥ HX OCHOBAHHH BK/IIOYAET:

pacueT KonebaHui GyHIAMEHTOB MM OTACJIBHBIX HX 3JIEMEHTOB;
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NPOBEPKY CPEAHEro CTaTHYECKOro JaBNEHHA MOA MNOJOWBOH (QYHJAMEHTa Ha
€CTECTBEHHOM OCHOBAaHHH p WM HeCylleH criocoOHOCTH CBalf;

pacyeT NIPOYHOCTH DJIEMEHTOB KOHCTPYKIMH QyHAaMeHTa.,

[Ipu HamuuMd B 3aJaHUM Ha TPOCKTHPOBAaHHE TEXHOJOTHYECKUX TpeOGoBaHMi,
OrpaHMYMBAIOUINX MEPEMEIICHUA M AepopManuM GyHIaMeHTa, CIEOyeT BBIMOJIHMTH HX
CTaTHYECKHH pacyer U3 yCIOBHSA COBMECTHOH AedopMaliuy OCHOBaHUA U QyHAAMEHTa.

5.2.19 Cpennee craTH4eCcKOe NaBJIeHHE T10J MOJOMIBOH QyHIaMEHTa Ha €CTECTBEHHOM
OCHOBaHHUH p JUIA BCEX TUIOB MAIKMH, NEPEYHCICHHBIX B TabiuLe 2, JODKHO YIOBIETBOPATh
YCJIOBHIO

p S YCO YCI Rs (1)

TIe p — CpeiHee CTaTHYECKOe AaBJeHHE O NOJOIIBOH QyHIaMeHTa;

Yoo — KO3 (HIMEHT ycnoBuit paGoTsl, IPUHUMAEMBI o Tabnure 2;

Yei — KO3QdHUMEHT yCIOBHH paGOTEl IDYHTOB OCHOBaHHsA, NPUHMMAEMBIA IS
MENKHX H IBUIEBATHIX BOMOHACHIUICHHEIX IECKOB W TIIMHHCTRIX T'DYHTOB
TeKy4yel KoHcucTeHIuH paBHbM 0,7 (Ipu mpoeKTHpoBaHMH (QYHIAMEHTOB C
maccoif mapatommx vacteit Gomee 10T 3HaueHme KoadduuMeHTa
Ye1 = 0,7 npuHUMaeTcss Take AT MAJIOBIAXHBIX M BIXHBIX MEIKUX H
NbUIEBATBIX IECKOB M BOJOHACHIICHHBIX IIECKOB CpElHEH KPYNMHOCTH H
KPYIHBIX); JJIA BCEX OCTAIbHBIX BUAOB H COCTOSIHUH I'PYHTOB Y1 = 1;

R — pacueTHOe  CONpOTHBIEHHE TPyHTa OCHOBAHM#, ONpeJeiIieMoe B
cootBeTcTBHM ¢ TpeboBanuamu CII 22.13330.

Ta6nuuoa 2

Y r— Koaddurment ycropuit

paboTel Yo

C KpHMBOILIMIHO-IIATYHHEIMH MEXaHH3MaMH, NIPECCHI, METATIOPEXKYLIHE 1,0
CTaHKH, BpallaloIHecs Ne4H, NPoKaTHoe 060pyNoBaHHE
C BpamaroluMHcs 4acTAMH, APOOUIIKH, MEJIBHUYHBIE YCTaHOBKH 0,8
Ky3HeuHsle MOOTHI, (POPMOBOYHEIE MalIMHEL, 000pyR0oBaHHE OOHHBIX 0,5
TUIOMIAZIOK, U1 KOTOPhIX GYHIAMEHTH] BEINOIHAIOTCA B BHAE KOpoba

5.2.20 PacyeT npo4HOCTH 31E€MEHTOB KOHCTPYKUUN (YHIAMEHTOB Pa3lIHYHBIX THIOB
MAalUHH JOIYCKAaeTcs NPOM3BOAMTL Ha CTAaTHYECKOE NEHCTBHE pPAcCUYETHBIX JHHAMHUYECKUX
Harpysok, onpefiensieMsix 1o ¢gopmyne (2). Pacyer MacCUBHBIX GYHOAMEHTOB Ha IPOYHOCTb,
3a MCKJIIOYEHHEM OciabJeHHBIX CeYEHHH, KOHCONBHBIX YYacTKOB M Ip., KaK MpaBWJIO, HE
HPOU3BOJUTCH.

5.2.21 Ilpu ompeneneHUy pacUETHBIX CTATHYECKUX HArpy3oK, B YUCIO KOTOPBIX BXOAAT
Bec (yHIaMeHTa, Bec TpyHTa Ha ofpe3ax ¢@yHIaMeHTa, BEeC MallMHBl M BEC
BCIIOMOTaTeJIHOr0 000pyA0BaHuUs, KOIPQHULHEHT HAJCHKHOCTH 110 HArpysKe Y, MIPHHUMAETCA
B coorBercTBHU ¢ TpeboBanuamu CII 20.13330 mpu pacuere MpoYHOCTH M paBHBIM 1 NpH
NPOBEPKE CPEIHEr0 CTATHYECKOTO TAaBNEHUS JI0 TOJOBOH QpyHAaMeHTa.

PacueTHBIE AMHAMWYECKUE HArPy3KU Fy OT IMHAMHYECKOTO BO3ACHCTBHSA ABHXKYIIUXCS
gacreit MaIHHBI WM HArpy3Kd, NPEICTABIAIOMHME KAKOH-THGO OCOObIH BHA CHIOBOrO
BO3AEHCTBUA (HallpUMEP, MOMEHT KOPOTKOT'O 3aMbIKaHusl, OOPBIB MOJIOTKAa MEJIBHUIB! U T.IL.),
OTIpEAENSIOTCS:

npu pacyere KojeOaHMM Kak NMpou3BeJEHHE 3HAYEHHA HOPMATHBHONM AWHAMHYECKOMH
Harpy3ku F,, COOTBETCTBYIOILEr0 HOPMalbHOMY OKCILTYyaTallHOHHOMY pexuMmy paboTsl
MalIMHBl ¥ PUHUMAEMOTO TI0 YKa3aHHSM COOTBETCTBYIOLIMX Pa3lieNoB MM IO 3aJaHUIO Ha

NPOEKTHPOBaHKE, H K0I)HLIUEHTa HAJIeKHOCTH 1O HArpy3ke Yr= 1;
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NpM pacyeTe NPOYHOCTH 3JIEMEHTOB KOHCTPYKUHMM (QyHIaMeHTa C 3aMeHOMH
JHHAMHYECKOM HArpy3Ky SKBUBAIEHTHOMN cTaTHYecKOH 110 hopmyrne

Fa=ynFy, (2)

e Yy — Kod(QOUIMEHTb COOTBETCTBEHHO HAJEKHOCTH MO HATPY3Ke M AMHAMHYHOCTH,
[IpUHEMaeMBIe 110 Tabmmile 3;
F, — HopMaTHBHOE 3HaYeHHE JMHAMMYECKOM HAarpy3kd, COOTBETCTBYIOLIES
HOPMAIBHOMY 3KCIUIyaTalHOHHOMY PEeXHMY pabGoThl MallMHBI MM 0COOoMY
CHJIOBOMY BO3JCHCTBHIO M PUHUMAEMOE 110 COOTBETCTBYIOMIUM pa3/lie/iaM I
110 3aAaHUIO Ha IPOEKTHPOBAHUE.
IIpu pacuere NPOYHOCTH 3JIEMEHTOB KOHCTPYKLUHMH (yHIaMEHTa Ha OCHOBE IPAMOro
IAMHAMUYECKOro pacyeTa pacyeTHble AMHAMHYECKHe HarpysKH F; ONpeensoTcs o popmye
(2), B kO0TOPOIi K03QOHIMEHT TUHAMHYHOCTH 1) IPUHUMAETCS PaBHBIM 1.

Tabnuua 3
Koadpuument |Koapduiment nuHAMAIHOCTH 1) A1
Maitussl HaAEXHOCTH MO Harpysox
Harpyske yr BECPTHUKAIBHBIX { TOPH3OHTAILHBIX
C BpalL@rOIIMHCS YaCTAMH:
a) Harpy3KH, CO31aBAEMBIE JBIDKYIITHMHUCS
4aCTAMH MallHHBI, TIPH 4aCTOTE BPAILICHHUA,
06/MuH:
Menee 500 4 3 2
ot 500 xo 1500 4 3-6* 2
» 1500 » 2000 4 6-10* 2
¢B. 2000 4 10 2
0) Harpy3K¥ OT MOMEHTA KOPOTKOIO 3aMbIKaHHSA l 2 -
C KpUBOUIMITHO-IIATYHHBIMH MEXAHH3IMAMH IIPH
YacTOT¢ BpalleHus, 06/MHH:
no 600 1 1
c. 600 1 4 2
JpoOuiky meKoBble, KOHYCHBIE 1,3 1,2 1,2
JIpoOHIKH MOJIOTKOBHIE 4 1 1
MenbHULEB 1,3 - 1
IMpeccnr 1,5 2 2
[TpokaTHOE 060pynOBaH#E 1,2 2 2
Bpawaromuecs nequ 1(2%%) 1 1

*II1s MPOMEXYTOYHBIX 3HAYEHWIl 4YacTOThI BpalleHHs 3HauyeHHA KOIPDMIMEHTa IHHAMWYHOCTH
OTpEeIENAIOTCH MHTEPNONALHUEHL.

** s KpaitHux onop QyHAaMeHTa K TOPH3OHTANbHOM Harpyske, JeiCTBYIOINEH NONepeK OCH Me4H (1pH
yucie onop 6onee ABYX).

IIpumeuvanus

1 ina Typbomaimu MOIIHOCTEIO Gonee 25 Thic. kBT 3HagyeHue kodpduumenTa 1) AAS BEPTHKANBHEIX
Harpy30K B MMO3HULMH a) Ta6AKIIBI CIICTyeT YMEHBUIATD B /[Ba pasa.

2 Jins MalmMH ¢ BpallalOIMMHUCA YaCTAMHM, Y KOTOPBIX MMEKOTCS TAKKe BO3BPATHO-NOCTYNATENbHO
ABHACYIIMECS MacChl, KO3ODUIMEHT HANEKHOCTH 10 HArPy3Ke IS JUHAMHYECKHX Harpy3oK, CO3AaBacMBIX
3TUMH MACCAMH, CIEAYET NPUHAMATH ¥, = 1,3.

3 3nauenns KkodpoHuMEHTA T OTHOCHTCA K IKene3obeToHHmIM ¢yHaameHTam. [l CTalbHEIX
dyHIaMeHTOR ClIeAYeT NPOM3BOANTL AUHAMHYECKHH pacyer.

4 IlpuBeneHHbIe B TaONHUE 3HAYCHUSA T) YHUTHIBAIOT 3HAKOTIEPEMEHHOE JEHCTBHE HArPY30K.

10
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5.2.22 Tlpu npoexTHpOBaHMU GYHAAMEHTOB MAIlIUH C JUHAMHYECKAMH Harpy3kaMu Js
CTPOMTENLCTBA B CEHCMHYECKHX paHOHAX pacyeT MNpPOYHOCTH 37€MEHTOB MAaCCHBHBIX
(byHIaMEHTOB ClIeAyeT MPOU3BOAUTE 6€3 yueTa CelCMHYECKUX BO3EHCTBHIA.

Ilpu pacuere paMHBIX, CTEHYAaTHIX W OONeryeHHBIX (QyHIAMEHTOB Ha CeHcMHUYEcKHe
BO3JeHCTBHS B 0CO00€ COYETAHHE HArpy30K CICAYET BKJIIOYATh pacyeTHHIC JYHAMHYECKHE
HArpy3KH, CO3/aBaeMble MallMHAaMH B HOPMalbHOM OKCIUTyaTALIHOHHOM pexuMe, ¢
K03 QUIMEHTOM HaJEKHOCTH II0 Harpy3ke Y= 1.

5.2.23. Tlpu npoekTUpoBaHKMH (QYHAAMEHTOB 3/IaHMIT M COOPYKEHMI, YyBCTBUTEIBHBIX
K HEPaBHOMEPHBIM 0CaJKaM M BOCIPHHHMMAIOLIHX JVHAMHYECKHE Harpy3KH, eperaBaeMble
MalllMHaMH Yepe3 CTPOUTEIbHbIE KOHCTPYKLMM HIH FPYHT, CpeJIHee AaBlICHHE IO/ MOXOIIBO#
dyH1aMEHTa Ha €CTECTBEHHOM OCHOBaHHH JOJDKHO YIOBIAETBOPSATH YCIOBHIO

psyaR. G)

VYcnopue (3) MOMKHO BHINONHATECA 1A GYHIAMEHTOB 3[aHMM M COOPYXCHHH B
Npeenax 30Hbl, TAe CKOPOCTE KoNeOaHui vy = a0 Ha TIOBEPXHOCTH I'PYHTA OT UMITYJIBCHEIX
HCTOYHHKOB Oosiee 15 MM/C, OT HCTOYHHKOB MEPUOTMIECKOTO ACUCTBUS H CIIy4aiHbIX 0ojee
2 mM/c (3pech as— aMILTMTYZa KosuebOarui rpyHTa, ompepenseMas mo ¢opmyre (19), o —
yrioBas 4YacToTa BBHIHYXKACHHBIX KonebaHui ¢yHIAMEHTa-MCTOYHMKA IS MAIIHH C
MEPHOAMYECKUMH Harpy3KaMd WJIH COOCTBEHHBIX — I MaIUMH C MMIYJIbCHBIMU HIIH
CIry4aitHBIMM Harpy3kaMHu).

5.3 OcoGeHHOCTH NTPOEKTHPOBAHUSA CBANHBIX PYHAAMEHTOB

Hns ¢GyHAaMEHTOB MallMH C MEPHOIMYECKHMH Harpy3kaMH BO3MOXHO IIPUMEHEHHME
cBaif moOOBIX BUIOB; MUl (DYHIIAMEHTOB MAIIHMH YNApHOTO AEHCTBHS CIIEAyeT IPUMEHSTh
XKeJie306eTOHHbIE CBaH CILIOMIHOIO CEYEHHUH,

PaccrosHue Mexay HeHTpaMu cBaif B CBaHHBIX (YHJaMEHTaX CIEAyeT NPUHHMATh B
cooTBeTcTBHH ¢ ykazaHuaMHu CII 24.13330, no He 6onee 10d (rae d — nuamMeTp WiIH MEHbIIHA
pazmep CTOPOHBI ONEPEYHOTO CEYEHHUS CBait).

Pacyer koneOanmit CBaifHBIX (YHIAMEHTOB BEHIOJHAETCS B COOTBETCTBHH C
yKa3aHHAMH Nozpasjaena 6.6.

5.4 OcoGenHOCTH MPOEKTHPOBAHUA (PYHAAMEHTOB MAIIKMH HA MHOTOJIeTHEMep3JIbIX
rpyHTax

5.4.1 OGyngameHTel MallMH .C JAWHAMHUYECKHMH Harpy3kaMH, BO3BOAUMBIE Ha
MHOT'OJIETHEMEP3JIBIX TPYHTaX, CJieyeT IPOEKTHPOBATh B COOTBETCTBHH ¢ TpeOOBaHHSIMH
CI1 26.13330 1 gormonHUTENHBIMU TpeGOBaHUAMH, M3NIOXKeHHBIMU B 5.4.2, 5.4.3, 6.7.2, 6.7.3.

5.4.2 Hecymyo €rocobHOCTD OCHOBaHHH ¢yHOaMEHTOB  MalIMH  Ha
MHOTOIIETHEMEP3/LIX TPYHTAaX, HCIIONb3yEMBIX B Ka4yeCTBE OCHOBAHMH MO NpHHOHNY 1,
cirexyer onpenenare no ykasauuam CII 2513330 ¢ y4yeroM JONMOJHHTENBHOrO
KO3hPULIIeHTa YCIOBHH PabOThI Y., IPHHUMAEMOTO MO Tabauue 4.

Tabnuna 4
KoaddunmeHT ycnoruit paGoThl OCHOBAHUA Y, U3
KoaddpunmenT HCnonb30BaHHs MaliiH BO BPEMEHH MHOTOJIETHEMEP3NBIX TPYHTOB, HCHOIE3YEMBIX [0
_npuHUMIy I
Memnee 0,5 0,8
010,510 0,7 0,7
Cs. 0,7 ) 0)5
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5.4.3 CpenHee craTHueckoe JaBJICHHE p MOJ MOJOWBOH (yHAaMEHTA Ha €CTECTBEHHOM
OCHOBAHMH M HECYIIYI0 CIIOCOOHOCTb OCHOBaHHH CBaifHBIX (QYHIAMEHTOB MAIIUH ¢
JMHAMMYECKHMH HarpyskaMM Ha MHOTOJICTHEMED3IBIX TIPYHTaX, HCIOJb3YEMBIX MO
npunLuny II, cieayer onpeaensTs cornacHo TpeGOBaHHAM COOTBETCTBEHHO 5.2.19 1 6.6.1.

6 Pacuer xosebannil pyHIaMEHTOB MaIHH

6.1 O6mue yka3aHus no pacyery koaebanui GyHgaMeHToB MallHH

6.1.1 Pacuer KkojieGaHuif NpOU3BOAUTCS HAa OCHOBE NMPUMEHECHHS aHATMTHYECKHX HIIH
YHCJIEHHBIX MeTONO0B. PyHIAMEHTHl BMECTE C MX OCHOBAaHUSIMH M MAlIMHAMH JOITyCKaeTCH
PacCMaTpHMBaTh KaK CHCTEMbl ¢ KOHEYHBIM MM OECKOHEUHBIM YHCIOM CTemeHel CBOGOADI.
Pe3ynbTaThl  pacyeToB JO/DKHBI  YAOBIETBOPATH YCJOBHSM ~HACTOAIIMX MPaBHWI M
JONONHUTENIBHEIM YCIOBHAM TEXHMYECKOro 3ajaHud. JlomycKaeTcs MCIOJb30BaHHE B
pacd4eTax BEpOATHOCTHBIX METOAOB M METOHOB TEOPHH HaJEKHOCTH, YYHTHIBAIOIIHX
CTAaTUCTHYECKUH pa3bpoc KECTKOCTH OCHOBaHHH M CIydaHHY0 NPHPONY IHHAMHYCCKHMX
Harpy3ox.

AMIUTHTY Il BBIHYKJIEHHBIX U CBOOOIHBIX KoeOaHuil QpyHAAMEHTa HIIH OTACIBHBIX €ro
3JIEMEHTOB CIIeNyeT ONpEAeNATh [ANi PpasINYHbIX THIOB MAlIMH COMIACHO YKa3aHHAIM
COOTBETCTBYIOUIMX paszenoB. OnpeseneHne aMILIATYA KoaeOaHUH NIPOU3BOAMTCS pa3feabHO
110 HAMPABJICHHSM U COOTBETCTBYIOI[HM YacToTaM KoiebaHuH.

AmrmunTy bl Korebanuit QyHIaMEHTa JOKHBI YAOBIECTBOPATD YCIOBUIO

ala,, 4

rae a — Haubospllas aMIUTUTY/a Konebanui QyHIaMeHTa, OonpeJesemMas pacueToM;
a, — TPENeNbHO  JOIIyCTHUMAs aMILIUTYZa  KoneOGaHuH dyHHaMeHTa,
ycTaHaBlMBaeMas 3afaHHEM Ha MPOEKTHPOBaHWE, a IIPU €€ OTCYTCTBHH B
3aJaHUM NPUHKUMaeMas o Tabauue 3.

Tabnuua 5
Mammsst TpemensHo JomycTrMas aMILIMTYIa Kone6anuit a,, MM

C Bpam@OIMMHCA YacTAMH TpPH HYacToTe FOPH3OHTAIBHEIX BEPTHKAJIBHBIX
BpauIeHHs, 06/MHH:

meHee 500 0,2 0,15

ot 500 xo 750 0,2-0,15 0,15-0,1

ot 750 mo 1000 0,15-0,1 0,1-0,06

ot 1000 mo 1500 0,1-0,05 0,06

ceiue 1500 0,05 —

C KpHBOUIMIHO-IIATYHHBIMH MeXaHusMmamu| s nepBoii rapMoHHKH | [ BTOpOH rapMOHHKH
IIPH YaCTOTE BpaHleHUA, 06/MHH:

Mmenee 200 0,25 0,15
ot 200 no 400 0,25-0,15 0,15-0,1
ot 400 g0 600 0,15-0,1 0,1-0,05
cBeime 600 0,1 0,05
JpoOuiky KOHYCHbIE H LIEKOBbIE 0,3
JpoOuIK: MOJIOTKOBBIE Kak ans Maiiys ¢ BpallialoliiMKcs YacTAMH
KysHeuHsie MOJIOTHI 1,2 (0,8%)
Ipecch 0,25
12
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Oxonyanue mabauyol 5

Mamusn ITpeaemsHO fomycTHMas aMILIHTYa konebanuii @, MM |
®opMOBOYHbIC MALIUHEI 0,5 um1 no 'OCT 12.1.012 (npu pacrionoxeHuH Ha
¢byHaMeHTax paboYHX MeCT)
MenpHHLEBE 0,1%*

* [Ipu Bo3BeReHHH (YHAAMEHTOB Ha BCEX BOAOHACHULIEHHBIX MECKAX, & TAKKE Ha MEIKHX H HBUIEBATHIX
TiecKax Mano# ¥ cpeJHeil CTENECRN BOAOHACHLILICHHS.
** CpenHexBaapaTHYECKOE 3HAMCHHUE aMILTHTYIbI KoyeOaHuii.

Ipumevanus 18

1 Jins mpoMexKyTOUHBIX 3HAHCHHH YacTOTHI BPAMEHNA [IPEIE/IBHO JOITYCTHMAs aMILIATYA ONPENEIAETCH ‘
HHTeprosIHei.

2 ns MammH ¢ dacroToii Bpamenus 200 o6/MHH M MeHee npu BeicoTe (yHIameHTOB Gonee S M
npefeNnbHO XOMyCTUMAs aMILTHTY/la yBeauuuBaetcs Ha 20 %,

ITpu pacuere kone6aHuit GyHIaMEHTOB MallIHH JOITYCKAETC: ;‘,

paccMaTpuBaTh OCHOBAHHE KaK YIpPYro-BA3KOE JHHEHHO JedopMHpyeMoe, CBOHCTBA 1
KOTOpOTO OIpefeasoTCs KO3QMULMEHTaMH YINPYroro pPaBHOMEPHOTO M HEPAaBHOMEPHOrO :
CKAaTHA, YNPYroro paBHOMEPHOTO H HEPaBHOMEPHOrO CABHIa H KoO3QdHIHeHTaMy,
XapaKTEepU3YIOIKUMH 1eMI(QUpPOBaHHE; |

HE Y4YMTHIBaTh J3KCIECHTPHUCHTET B DACIpPENE/ICHHH MacC (yHOaMEHTa, €CTH OH He ‘ i
NpEeBbIIAET 3HAYECHHUM, YKa3aHHBIX B 5.2.7; th

P YNpPyroM HEPAaBHOMEPHOM CXaTWM (MOBOpOTE IOZOIIBH  (QyHHAMEHTa
OTHOCHTEJIPHO TODH3OHTAIBHOH OCH, NpPOXOJAMmEH dYepe3 LEHTP THKECTH MOMJOIIBBI
byHnaMeHTa NEpHEeHIUKYISAPHO IUIOCKOCTH KojieOaHUi) NOMycKaeTcs NpPHHUMATh, 4YTO
IJIOCKOCTH KonebaHHi napajuienbHa JUHUHA JEHCTBHA BO3MYHIAIOMIEH CHIIBI HIH INIOCKOCTH
JEeHCTBHSA BO3MYLIAIOIIET0O MOMEHTa.

[lpu neiictBuM Ha QyHIAMEHT MAIHHBI OJHOBPEMEHHO HECKOJBKMX BO3MYILAIOLIHUX i
CHI1 M OTCYTCTBHM HaHHBIX 00 MX ()a30BOM COOTHOIICHHH pPAacCMaTpPHUBAIOTCH BapHaHTHI i
crH(}a3HOro U NMPOTHBOGA3HOTO AEHCTBUS CHII, BhI3BIBaloLIHe Hambonee HeOIaronpHATHBIE Ri
(OpMEBI KoJIeGaHHMii. 1

6.1.2 OCHOBHYIO YNIpYIyIO XapaKTepPUCTUKY €CTECTBCHHBIX OCHOBAHMH (yHIaMEHTOB H
MalyH — K03 HIUMEHT YIpPyroro paBHoMepHoro cxarus, C,, KH/M’, cleayeT ompenenaTs, i
KaK MpPaBIJIO, [0 pe3yJIbTaTaM HCIBITaHHH HIIH Ha OCHOBE JaHHBIX O CKOPOCTAX MPOROJIBHBIX
¥ TIONEPEYHBIX YIIPYT'UX BOJH.

IIpu orcyrcTBUM IKCCPUMCHTAIBHEX JaHHBIX 3HAUEHME C, mis QyHIaMEHTOB
¢ IUIOIAbI0 NogoIBs A He Gonee 200 M JOMyCKAETCS ONPEAeNaTh Mo GopMyJe

C, =b,E 1+‘/% , ®)

rae by — K03()DHIUMEHT, M, MPUHUMAEMEIH PABHBIM JUIS TIECYaHBIX TPyHTOB I, s
cyneceil M CyrJIMHKOB 1,2, ISt TTIMH ¥ KPyTHOOOJIOMOYHBIX IPYHTOB 1,5;

E - monmyns nedopmanuu rpynta mox mopomBod ¢dyHAaamenta, klla; B cayuae !
HEOJHODOJHOTO OCHOBAaHMS 3HayeHne E ONpeNeNsieTcs Kak CpefiHee B i
npejenax CXMMaeMoH TOJIILH;

AIO = 10 M i

A — 1owab NoJouBH (GyHIAMEHTE, M’ i

Jns (GyHEAMEHTOB C IUIOWIablo MOAOIIBH A4, npesbilnaromeir 200 M, 3Haqune ¥
ko3puumenta C, pUHUMAaeTcs Kak And GYHAaMEHTOB ¢ IIomaasio nogowss 4 = 200 M2,

ks e forri
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6.1.3 Koapduuumentsl ynpyroro HepasHomepHoro cxatusa Co, kH/M’, ynpyroro
paBHOMepHoro capura C, kH/™M, YIpyroro HepaBHOMEpHOro casura C, KHA,
NPUHUMAIOTCS 0 pe3yNbTaTaM HCIBITAaHHMA HIM Ha OCHOBE J@HHBEIX O CKOPOCTAX YMPYTHX
BOJIH, @ IIPH OTCYTCTBHU 3KCTIEPHMEHTAIBHBIX JaHHBIX PaBHBIMH!

C(p = 2Cz; (6)
C,=0,7C,; (7
¢, =C,. )

6.1.4 KospdpuumeHTsl KECTKOCTH I €CTECTBEHHBIX OCHOBaHHH K;, Ko, K., Ky
onpenensores no hopMynam:
TIPH YIPyTOM paBHOMEPHOM CxaTHH — K, kH/M,
K,=C,4 ©

pH  yOpYroM HEpPaBHOMEPHOM CXkaTHH  (OBOpPOTE MOAOMIBEI  (hyHHAAMEHTa
OTHOCHTEJIFHO TOPHU3OHTANBHOM OCH, NPOXOAAMEH uepe3 LEHTP THKECTH IOAOLIBHI
QyHRaMeHTa NepIeHIHKYIPHO IUIOCKOCTH Konebanui) — Ky, kKH'M,

K o= Ccp[ 0, (10)
IpY ynpyrom pasHomepHoM cagure — K, kH/wm,
K, =C,4; (11)

IpA  YOpPyrOM HEPaBHOMEPHOM CHOBHUTE (IIOBOpOTE IOJAOIIBHI  (yHIaMEHTa
OTHOCHTENIBHO BEPTHKANbHOH OCH, TIPOXOJALIEH d4epe3 LEHTP THKECTH IIOJOLIBEI
¢bynnamenTa) — Ky, kH'm,

K,=C,I,. (12)

v~ vvly
B ¢opmynax (10), (12):

I, ul, — COOTBETCTBEHHO MOMEHTHI MHEPIMH IUIOMAAH TMOAOWBH  (QyHAaMeHTa
OTHOCHUTENBHO TOPU3OHTAJBHOM OCH, MEPHEHANKYISPHOH  IUIOCKOCTH
xoneOaHui, U BepTHKAIbHOH ocu (yHIaMeHTa, NMPOXOAAIINX 4Yepe3 LEHTP
TAKECTH TOIOLIBHL, M.

C uensio Oosnee TOYHOH OLEHKH KOI(GHIMEHTOB >XECTKOCTH OCHOBAHHA ClEdyeT
YUYUTBIBATh BJIMSHUE psfla JONONHHTENBHBIX (DaKTOPOB, TAKMX Kak HaaMyHe mosia, 60KoBOH
3achINKM (QYHAAMEHTa M Jp., HAa YBENHYEHHE 3THX KO3(OUIMEHTOB, MPOBOAA UIA 3TOrO

CTIeLHaNbHRIC HCCIIEAOBAHHUA.
6.1.5 lemndupyrommye cBOHCTBA OCHOBaHHMS JOJDKHBI YYHTHIBATHCS OTHOCHTEIBHBIM

aemnoupoBanueM & (mons KPUTHYECKOTO 3aTyxaHWs KojeOaHuii), OmpenenseMbM, Kak

npaBuiIo, 1O PE3yNbTaTaM HCTIBITAHUH,
HpH OTCYTCTBHH IKCIICPHMCHTAIIbHBIX JAHHBIX OTHOCHTCIBHOC ,I[CMH(prOBaHPIC A

BEPTUKANIBHAIX KOJIcOaHUH JomyckaeTcs &, onpeaensats no GopMyam:
JUISA YCTAHOBMBIUMXCS (TApMOHUYECKHX) U CIy4aHbIX KoeGaHuH

éﬁi' (13)

b
T
AJIst HEYCTAHOBUBIUMXCH (MMITYJICHBIX) KoneOaHHH

14
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(14)

rae p — TO Xe, uTo B 5.2.19;

E, C, — 10 %e, uro B 6.1.2.

6.1.6 OtHOCUTeNpHOE JeMN(UPOBaHME ANl TOPU3OHTAJNBHBIX Y  BpALIATEIbHBIX
KoJie6aHHH OTHOCHTENIBHO FOPU3OHTANIBHON ¥ BEpTHKANBHOH Oceil NpHHUMAIOTCS pPaBHBIMU:

éx .-:0,6{32; (15)
g =0,5E,; | (16)
&, =03, a7

6.1.7 Ilpy rpynnoBo# yCTAHOBKE j OOHOTMIIHBIX MalIMH Ha oOmeMm GyHaaMeHTe
3HAUEHUA aMIUTHTY] KoleOaHui QyHIaMeHTa a CleayeT ONpeneNaTh NpH j = 2 KaK CyMMY

aMIUTHTY X, npu j > 2 o GopMye
Ty (18)
i=l

rue k — xo3¢dULHERT, NpUHUMaeMbIH I8 MaliHH [EepPUOTWYECKOTO JeHCTBUA
paBHBIM 1,5, 114 MalluH ¢ UMITYJbCHBIMU Harpyskamu — (0,7, U141 MalIdH cO
CIIy4yaHHBIMH IUHAMHUYECKHMH Harpy3kamy — 1;
a; — amiumTyza konebaHui GpyHnamenTa npu pabore i-it MalKHEL;
J — YHCJIO Mall{H.

PacueTHsle 3HaUEHHS aMILTUTYJ JODKHBI YIOBIETBOPATE YCIOBHIO (4).

Ilpy rpynnoBoil yCTaHOBKE pa3iMYHOrO THNa MAalIMH Ha ofmem QyHAaMeHTe
aMIUTUTY Oy KonebaHuit QyHAaMEHTa CIENYeT ONpPEAEIIATh Kak CyMMY aMILTHTY KojeOaHui,
BBI3BIBAEMbIX paboTOH Kaxnoi u3 MaumH. IIpu 3TOM B ycnoBHH (4) npeaensHO JOMycTHMas
aminutyna npuauMaercs Ha 30 % Gonee 3HaueHHH, MpUBEIEHHBIX B Tabuuue 5 1 Thna
MaHIMHBI U 4acTOThl KoaebaHUH, COOTBETCTBYOIMX HauOONBIIEH COCTABIAIOEH PacCUSTHOM
aMIUIATY b1

Ilpy ycraHOBKE MaIlMH C MEPHOIHIECCKHMH H CTyyallHBIMM Harpy3KaMH Ha OTHENBHO
crofmux GyHIaMeHTaxX aMIUIUTydy KosieOaHHui kaxaoro GyHAaMEeHTa CIeyeT ONpeacaTh C
y4eToM KosiebaHui, pacpOCTPaHAIOIMXCS B IpyHTe IpH paboTe MalluH, yCTaHOBJIEHHEIX Ha
Ipyrux (GyHOamMeHTax, B COOTBETCTBMHM C ykasaHuAMH mnonpaszena 6.5. Ilpu atom
JOMyCTUMYIO aMILIMTyXy KoiebaHu# QyHAameHTa-IpHeMHHMKa a, clIemyeT NPHHHAMATh Ha
30 % Gonee 3HaUEHHUH NPEACIBHO AOILYCTUMBIX aMILTHTY/l, IPUBEACHHBIX B Tabuue 5.

[ GyHIaMEHTOB MallMH C MMITYyJbCHBIMH HAarpy3kaMM, YCTaHaBIMBaEMbIX Ha
OTHENBHBIX (YHAaMEHTaX, pacyeT aMIUIMTYX KojeOaHui IOIycKaeTcs NpOU3BOAWTH Ge3
ydeTa nepefadu KonebaHui no rpyHry.

6.1.8 Pacyer aMIUINTYH BEPTHKAIbHEIX (TOPH3OHTAIBHEIX) KonebaHuii IpyHTa
COOTBETCTBEHHO NpPH BEPTHKAIBHBIX (TOPU3OHTANBHEIX) BHOpalMax (GyHZaMEHTOB MallMH
cllelyeT MPOU3BOAUTE MO GopMyIie

1 82-1 (19)
8[1+(8—1)2] +(52 +1)\/§3

as =ao

15
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§ rae as; — aMIUIMTYJa BEpPTHKAJIbHBIX (TOPM30HTANBHBIX) KOJNeOaHMH TIpyHTa Ha
3 IIOBEPXHOCTH B TOYKE, PacilONOXEHHON Ha PacCTOSHHH r OT BEPTHKANILHOM
‘ OCH (yHAAMEHTA, T.€. HCTOYHHKA BOJIH B IDYHTE,

ap — aMIUIHTyZa cBOOOAHBIX HIH BBIHYK/ICHHBIX BEPTHKAIBHBIX

_ (ropu3OHTaNIbHBIX) Kosiebanuil QyHIaMenTa, T.€. MCTOYHHUKA BOJIH B IPYHTE Ha
YpOBHE €ro MOJOLIBEI, ONpejedeMas Qs Pa3IMYHBIX BHIOB MAHIMH IO
i (opMyiam mofpasfenoB 6.2—-6.4, B KOTOPBIX /) CIEAYET 3aMEHHUTH HA MHHYC
ha;

i d=rlry;

37IeCb ¥ — PacCTOSHHE OT BEPTHKAIBHOH OCH (yHIaMEHTa-HCTOYHHKA 10 TOYKH Ha
TIOBEPXHOCTH T'PYHTa, JUIsl KOTOPOH Ompezensiercs aMILINTyAa KoneGaHuii;

¥o ~ NPUBEJCHHBIN PaIyC NOJOMBH (YHIaMEeHTa-HCTOUHHKa, 7y =~ A/ T.

YacToTy BOJIH, PacIpOCTPaHSIOMUXCSA B TPyHTe, CIeJyeT IPUHAMATh PaBHOW 4acToTe
konebanui QpyHIaMeHTa MALIMHEL.

[IpuMeuanue—B memssx yroduseHHs aMIUIMTYA KoneGaHHif, pacHpOCTPaHAIOIMXCS B TPYHTE,
JIONYCKAETCSs NpPOM3BOAMTh IIPOTHO3HPOBaHHWE KONeOaHMH TpPYHTaA HAa OCHOBE IKCIICPHMEHTAIBHBIX

UCCIeX0OBaHHH.

6.2 Pacuer Ko1e6aHuii PyHIAMEHTOB MALIMH ¢ EPHOXMYECKHMH HATPY3KAMH'

Pamnuie ¢1)yu0wneumb12

6.2.1 AMIUIHTYIBI ~ TOPH30HTANBHO-BPALATENBEHEIX ~ KonebaHuif  OTHOCHTENLHO
BEPTHKAJIBHOM OCH BepXHeH NIMTHl PaMHBIX QYHIAMEHTOB dpy, M, ClELyeT ONPENENiTh 110

dopmyne
Qhy = Gx t ay Iy, (20)

rae @x ~ aMIUIMTy/ia TOPH30OHTAIBHBIX KoJIeOaHHIi [IEHTpa TSKECTH BEPXHEH IUIMTEL, M,
BBIYHCIIsIEMast 110 hopMyIe
a
a, = Zx,st : (1)
2 12 2
=@/, +4c@in,)
@y — aMIIHTYZa (yrof 0BOpoTa), pall, BpamaTebHbIX KoIeOaHHH BEPXHEH ILIHTBI

OTHOCHTENBHO BEPTHKAIBHONW OCH, NMpPOXOJAIIEH 4yepe3 €€ LEHTP TAKECTH,
onpenenseMas 1o popmye

) a, = il : 22)
\/[1—(m/xw)2] +4¢E, ) @/ 1,)

® — YacToTa BpalICHHUS MallUHBI, c", »=0,105n,,

i
K mammnam ¢ NEPHOANYCCKHMH Harpy3kaMH OTHOCATCA MALIMHBI ¢ BpallaloIMMHUCH YaCTAMH,

KPHBOLUMITHO-IHATYHHBIMH MEXaHH3MaMH, APOGHIIKH U .
ry
Ka3aHua 6.2.1-6.2.4 OTHOCATCA K MaUIMHAM C TIEPHOIMYECKHMH HAarpy3KaMH, MMEIIIHM YacToTy
BpauieHuss He Gonee 1000 oO/mun. [Ins pamHbix (GYHIaMEHTOB MalIMH ¢ YacTOTOH BpaulieHusa Gonee
1000 06/MHH clietyeT BLINOTHATE npaMoif JMHaMHYECKHH pacyer.

16
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N, — 4acToTa Bpaméﬂnx ManiMHel, 06/MHH;
Qxsts Gy,e — COOTBETCTBEHHO IEPEMEILEHHE, M, H YIOJl MOBOPOTa, paf, LEHTPa TAXKECTH
BEpXHEH IUIMTHl NpPU CTaTHYECKOM JEHCTBHM CcHiael Fj U MOMEHTa M,
oIpenenseMsle o GpopMyIaM

F
L.
Brst =755 (23)
X
M
—- Z .
Gy =5 (24)
v
3gecs Fj — pacyeTHOE 3HAYEHHE TOPHU3OHTANBHOH COCTABIAIOINEH JUHAMHYECKOM
Harpyskd, KH, ompejensieMoe IO COOTBETCTBYIOLIMM paslieiaM C YYETOM
ykasaHuit 5.2.21;
M, — pacyeTHOE 3HaYEHHE BO3MYIIAIOLMIETO MOMEHTA OTHOCHTENILHO BEPTHUKANBHON

OCH, TIPOXOAAIIEH Uepe3 HEHTP TKECTH BepxHeit miutel, KH-M, 111 MaluH ¢
BPAIAOIIMMHCA YaCTAMM CIENYET NpHHUMATE M, = F [,/ 2;
Sy, Sy — K0 YUIHEHTEI KECTKOCTH CHCTEMBI ¢byHAaMEHT — OCHOBaHHUE
COOTBETCTBEHHO B IOPHU3OHTAILHOM HaNpaBlE€HHH, MEPINEeHAUKYISIPHOM OCH
Bana MaiuHbl, KH/M, ¥ npy MoBOpOTe B FOPU3OHTANBHOM MIOCKOCTH, KH M,
onpenenseMsle o Gopmynam (25) u (26);
£y, &'y — OTHOCHTENbHBIE  NEMNOHUPOBAHHS  CUCTEMBl  (PYHIAMEHT — OCHOBAHHE,
onpenensemsre 1o gopmynam (31) u (32);
Axs Ay — YIVIOBbIE ~ YaCTOTHl OPHM3OHTANBHEIX M  BpAIUATENBHEIX  KOJ€OaHHH
(QyHJaMeHTa OTHOCUTEIBHO BEPTHKaNbHOH OCH, MPOXOAALICH 4epe3 LEHTD
TAXECTH BEpXHeH unTEL ¢, onpenensemsie o dopmyaam (33) u (34);
lp — paccTOsHHME OT ILEHTpa TKECTH BEpPXHEH IMTEI 1O ocH Haubonee
yJaJeHHOTO MOJAUIMITHUKA MAIlIHHBI, M.
6.2.2 KoapduLHeHTs KECTKOCTH KOHCTPYKUMH (GYHOaMEHTa C YYeTOM YMpPYTOCTH
ocHoBaHud Sy, kH/M, 1 Sy, kH-M, cneayer Beruucaars no Gopmymnam:

1

S, = : -~ @s)
A/ K,)+(H 1K)+ (/S0

1

S, = ; (26)
YO/K)+(A/Sy)

B dopmynax (25) u (26):
h — BpICcOTa QyHIAMEHTA, M;
K, Ky, K, — KO3QQUUMEHTE IKECTKOCTH OCHOBaHHS COOTBETCTBEHHO IpH YIPYroM
paBHOMEpHOM K, ¥ HepaBHOMepHOM K,, CABHMIE M HEDABHOMEDHOM CXKATHH
K,, onpenenseMeie B COOTBETCTBHH ¢ TpeOoBaHUsIMH 6.1.4 niu 6.6.3;
SO — cyMMa KOS(p@UUMEHTOB XECTKOCTH BCEX MMOMEPEYHBbIX paM ¢yHAaMeHTa B
FOPH30HTAJILHOM HaIlpaBjieHHH, NEPIEHAMKYIIPHOM OCH Bajia MaluHBI, KH/M
(N — uncnno nmonepeyHsIX pam), onpeaenseMas no Gopmyle

N
Sy =28 @7
i=l
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S0 — cymma k03QQUIMEHTOB HKECTKOCTH BCEX MONEPEUHBIX paM NPH IOBOPOTE
BEpXHEeH ILTUTHI B FOPU30OHTANBHOM IUIOCKOCTH OTHOCHTENBHO €€ LEHTpa

TKecTH, KH-M, ompenensemas no popmyie
N
Sy = ) Sel, (28)

rae e — paccTOSHME OT IUIOCKOCTH i-H MOMEPEUHON paMbl 10 LIEHTPa TAKECTH BEPXHEH
TUTHTEL, M.
KoadQHLHEHT XKECTKOCTH OJHO3TAXHBIX MOIEPEYHBIX PaM C JKECTKHMH Y3IaMH S,
kH/M, ciexyer onpenenars 1o GpopMmyie

2E, I, .(1+6k;
Si - b3 h,t( t) (29)
K (2+3k)
rae  Ep — momyns ynpyrocTu MaTepHaia paM BepxHero crpoenus, klla;
My (30)
, 111 h,i

Iy, Iyi — MOMEHTBI MHEPIHH TIONIEPEYHBIX CEYECHHH COOTBETCTBEHHO CTOMKH W pHrens
pamsl, M*,
hi, [; — COOTBETCTBEHHO pacyeTHas BBICOTa CTOMKH M PACUETHBIH IPOJET purend i-i
TIOTNIEPEYHOH paMBl, M.
IIpumeuanue— JlomyckaeTcsa TPUHHAMATH PACUETHYIO BHICOTY CTOWKH h; PaBHOH PacCTOSHMIO OT

BEPXHEH IPaHH HIDKHEH ILIMTHI 0 OCH PHrend (Ipoxonsileii Yepes HEHTP THKECTH IUIOLIAJH €ro CedeHHs),
a PacyETHBIA NPONCT pUreNs paBHbIM 0,9 paccTOSHUA MEXIY OCAMM KOJIOHH.

6.2.3 OtHocuTensHOE aeMn@HUpoBaHME cHCTeMB! (yHIaMeHT —ocHoBaHMe &', u &',
cIeayeT ONpeneiTh o GopMynam:

1 By
"= —tE —t ; @31
éx X gx Kx gcp K‘P 2S2 |
€, =S, | &y ——+-15 | (32)
oYYk, 28y

A€ &y, &¢, &y — OTHOCHTENBHOE JeMIGUPOBaHHE I IOPU3OHTANLHEIX &, M BpallaTeIbHBIX
€y 1 &, KoneGanmii QyHIaMEHTa Ha rPyHTE, ONpeeNieMoe B COOTBETCTBHH
¢ TpeboBaHusamy 6.1.6 wm 6.6.4,
Y — K03G(HIMEHT NOIIOLIEHHs SHEPTUH NpH KoNeOaHUAX, TPUHUMAEMbIi 115
Kene300eTOHHBIX ~ KOHCTpykimi  paBHeiM 0,06, JuId  CTanbHBIX
KOHCTpyKuii — 0,02,
6.2.4 YrioBble yacToThl konebanuit GyHnamMeHTa Ax U Ay, ¢, crenyer onpenensTs no

bopmynam:
m
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A= [Sv, (34)
9‘”

B dopmyaax (33), (34):
M — Macca CHCTEMBl, BKIIOYAIOI[as MacCy BCeH MallMHE, BEpXHEH ILUIHTHI,
NPOAONBHBIX OaIOK M TIONEPEYHBbIX PHreieH paM, MPUMBIKAIOMMX K BEepXHei
mure, 1 30 % Macchl BceX KOJIOHH (PyHIAaMEHTa, T;
6\« — MOMEHT HHEpLHUH MacChl /1 OTHOCUTENIBHO BEPTHKAIBHOH OCH, NPOXOASAIIEH
Yyepe3 LEHTp THKECTH BEpXHEH NUIMTH (TOPU3OHTANBHOM pambl), T-M%;
BEJIMYUHY '(-')w IONyCKaeTcs ONpeAenaTh no Gopmyne
9, =01mP, (39)
rae ! — pnuna BepxHei IIHTHI, M.
Maccuenvie u cmenuamoie pynoamenmer

6.2.5 AMIUIMTYABl  TOPM30OHTANIBHO-BpAlIATEIBHEIX  KoneOaHMH BEepXHEH TIpaHH
MAaCCHBHBIX ¥ CTEHUYAThIX QyHIAMEHTOB OTHOCHTEBHO TOPH30HTATBHON OCH @y 9, M, CIELYET
OTpeieNATh Mo GpopMyrie

_ﬂ le +4§§((’3/7\'x)2‘l/§ 36
o =g \/ Ol 14 (/Y02 (36)
rae v, =5, +B£—S3; G
v, =5, +BZ—‘S4, (38)
2
31€ECh
2 2
S, = (1+B)[§:i°—] +ﬁ(1+1<)—({-°—) : (39)
s, =<1+B)§-‘-°—§—"’+ﬁa+x>; (40)
2
S, =1+K[1-(xﬂ) } (41)
Si=1+x; (42)

4 2 2 2
Q =(IQJ +(1+B){[%'¢j —(XCP'J {1{%&] +4§x§¢;2] ;@)
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2 2
A Ay & ® A, €
Q, =(1+ 2222 — 22 (44)
2 ( B) }\'X X X }"x }“x X
. ‘
p=22", @)
O
Eyh,
Ax, Ao — yrmoBele  4acToTl  KoJjeGaHuH  GyHnaMenTa, ¢!, coorBercTBEHHO

TOPU30OHTAIBHBIX M BPALIATENBHHX OTHOCHUTEIBHO TOPH3OHTAIBHOH OCH,
npoxoAsieif Yepes LUeHTpP THKECTH MOJOMBE (YHAAMEHTa NEPIEHRKYIAPHO
TIOCKOCTH KoJebaHuii, onpezeiseMsie 10 GpopMynam:

A== 47)

(48)

K, =K, —mgh; (49)

K. n K, — ko3pbuienTsl X ecTkocTd ocHoBaHMs, kH/M u xH'M, onpenensemsie
COTJacHO yKka3aHuaM 6.1.4 unu 6.6.3;
0y0 — MOMEHT HHEpPLMM MaccChl BCeH YCTAaHOBKM OTHOCHTEIBHO OCH, MPOXOAAMIEH
4yepe3 UEHTP TAKECTH MOAOLIBBI (yHJaMEHTa NMEPHEHAUKY/SAPHO IIIOCKOCTH
KoIe6aHuit, T-M>, onpenensercs o GopMmye

Bp0 = O, +mh;’; (50)

B, — MOMEHT MHEPLHH MacChl BCEH yCTaHOBKH (byHnaMeHTa ¢ 3aCHINKOM IPyHTa
Ha ero obpe3ax M BBICTYNaX H MAlIMHBI) OTHOCHTENBHO OCH, HPOXOAsMIeH
yepe3 oBIIHiA IEHTp TAHKECTH NEPIEHIHKYIAPHO IOCKOCTH KOJIeOaHuH, T-M;

m — Macca Bcell ycTaHOBKH ((dyHIaMeHTa C 3achIKOi IpyHTa Ha ero obpesax u
BBICTYNIax ¥ MalIMHEI), T;

Fy — pacueTHas FOPH3OHTaJIBHAS COCTABIIIONIAs BOMYIIAIONINX CHJI MamIHHEL, KH,
onpezelseMas [0 COOTBETCTBYIOLIMM pa3JieiaM C y4eToM yKasaHH# 5.2.21;

M - pacyerHoe 3HauCHHe BO3MYLIAIOHIETO MoMeHTa, KH'M, paBHOro cymme
MOMEHTOB OT TOPH30HTAJBHBIX COCTABJIAIONIMX BO3MYILAIOLMMX CHI IIpH
NPMBEJIEHMM HMX K OCH, TPOXOAAIIEH uepe3 IEHTP TANECTH YCTAHOBKH
NEPNEHANKYISAPHO IIOCKOCTH KoseGaHWi, ¥ BO3MYINAKOIUEMY MOMEHTY
MaNIvHB;

hi, hy — paccTosHus OT OOLIEro LEHTpa TAKECTH YCTAHOBKH COOTBETCTBEHHO [0
BepxHe# rpaHy QyHIaMeHTa ¥ 10 MOAOIIBH PyHIaMEHTa, M.
6.2.6 TnaBHble COGCTBEHHBIE YaCTOThl KONEGAHMH YCTAHOBKM Mg, C ', Cleayer
OTIPEAENATh N3 COOTHOLIEHUS

20
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My _Zg (g)ﬂ Ao |
[MJ =>F 3 a+p K (51)
A 2
rie Z=(1+B) 1+(—i] : (52)
A'x

6.2.7 AMIUIUTYBl TOPH3OHTAIBHBIX @Gy, M, M BpAUIATENBHBIX dg, Pafl, KoJeOamwii
MAaCCHBHEIX M CTEHYATHIX (YHIAaMEHTOB CIeXyeT onpenenars no dopmyne (36), npuHHMas
S3=S4= 0 (nipu onpeneneHun a,) u S)=S= 0, h; =1 (npu onpeneneHny a,).

6.2.8 AMIINTY 15!  TOPHM3OHTaJbHO-BPAIIAaTENbHEIX  KoneDanuii  BepxXxHeH  IpaHH
dyHTaMeHTa ahe, M, HPH ACHCTBHHM TOJIBKO MOMeHTa M (F), = () cnemyer onpenensTs 1o

bopmyne

Mp {1+<h1/%)[l—wmz]}z+4&i<w/>»x>2[l+u«/hz>lf

a .= (53)
he " K b Q2 + 48 (0/1,)2 Q2

6.2.9 AMIIIMTYIBl BEPTUKAJIBHEIX KONeOaHWH MACCHBHBIX M CTEHYATHIX (QYHHAMEHTOB
@y, M, C YYETOM BpaUICHHS OTHOCHMTEIBHO TOPHU3OHTAIPHOH OCH, INEPIEHIUKYJIIPHOH
TIOCKOCTH KoeOaHHH, CeLYET ONPEAIATS 110 GopMyJie

ay=a;+a’, (54)

rae

F
a,= "2 ; (55)
2 2 2
Kz\/[l—(m/kz) | +482@in,)
a'; — aMIUIUTyJa BEPTUKAIBHOM COCTAaBIAIOMICH BpallaTeNbHBIX KoJeOaHHUH
¢byHIaMeHTa OTHOCHTENIBHO FOPU30HTAIBHOM OCH, TIPOXOIALIEH Yepe3 LEHTP
TSXKECTH YCTAHOBKH NEPIECHANKYJISPHO INIOCKOCTH KoseOaHuid, onpenensemast

IpH ReHCTBHM TOPU3OHTANBHEIX CHJl Fy H MOMEHTOB M, BKIIFOYast MOMEHTHI OT
BEPTUKAJIBHbIX ¥ TOPU3OHTAIBHBIX CHII, 11O opMYyIie

a,=aely; (56)

a NIPH OTCYTCTBUH IOpU30OHTANBHBIX cil (F}, = 0) o dpopmyie

(7

, MIp [1-(m/xx)2]2+4§§(m/xx)2
a =
KR Qf+4E (/1))

b

rae a, — amIumMTyna (yroia IoBOpOTa), paj, BpalaTelpHbIX kosebanuil QpyHnameHTa
OTHOCHTEJIBHO FOPU3OHTAJIbHOH OCH, OnpesesieMas 110 yka3anuam 6.2.7;
F, — pacyerHas BepTHKAaJpHAasA COCTAaBJAIONIAA BOMYILAIOWMX CHJI MamuHbl, KH,
onpejenseMas 1o COOTBETCTBYIOIMM pa3/ieaM C yYeToM ykasauui 5.2.21;
M — pacueTHOe 3HaYEHHE BO3MYIIAIOUIETO MOMEHTA, BKIIOYAIOIIEE MOMEHTHI OT
BEPTUKATHLHBIX ¥ FOPU3OHTANbHbIX cuil, KH M;

21




CII 26.13330.2012

K; — xo>pduumeHT XecTKocTH ocHoBaHus, KH/M, oOmpenenseMsifi CONACHO
ykaszaHusaM 6.1.4 umm 6.6.3;

A, — YIJIoBas 4actoTa COGCTBEHHBIX BEPTHKAIbHBLIX konebaHuid QyHIaMeHTa, ¢!
onpezenseMas o Gpopmyie -

L (58)

£, — OTHOCHTENbHOE  AEMNQUPOBaHHE TpH  BEPTHKAIBHBIX  KONEOaHHAX
(yHIaMeHTa, oIpefieNnsemMoe COTIaCHO yKa3aHHAM 6.1.5 wiu 6.6.4;
lr — paccTosiHME OT BEPTHKaNbHOH OCH, IPOXOAALICH Yepe3 LEHTP THKECTH
YCTaHOBKH, [0 Kpasi BepXHeil rpaHu (yHZaMeHTa B HaNpaBJICHHH ACHCTBHA
-CHJI © MOMEHTOB, M.
6.2.10 AMILTATYIBl  TOPU3OHTAJBHBIX KOJEOaHMM  MAacCHBHBIX =M CTCHYATBIX
(byHIaMEHTOB IIpH BPAIICHUH OTHOCHTENBHO BEPTHKAIBHOM ocH’ Gy, M, CIIENYET OMPE/IENSTE
no popmyne

Qpy = Ay Lnax, (59)

ra€  Imax — PAcCTOSHME OT BEPTHUKANBHOH OCH, MNPOXOIALICH 4Yepe3 LEHTP THKECTH
YCTaHOBKH, JI0 Haubosiee yJalleHHO! TOUKH (PyHIaMEHTa, M,
ay — amiIuTyfsa (yrox MOBOpOTA), paji, BpamaTeNbHBIX KonebGanuil ¢yHIameHTa
OTHOCHTENIEHO BEPTHUKAIBHON OCH, NPOXOJSAIMIEH 4epe3 LEHTP THKECTH
YCTaHOBKH, OIpefiesseMas 1o gopmye

M
a, = Ll , (60)

Kw\[[l—(m/lw)z]z+4§§,(m/kw)2

31ech M, — pacyeTHOe 3Ha4YeHMe BO3MyIawoIero MomeHrta, KH-M, oTHOCHTENHHO
BEPTUKAIBHOH OCH, MPOXOMALIEH Yepe3 LEHTpP TAKECTH YCTaHOBKH;

Ky — K03(pOUUHEHT KECTKOCTH OCHOBAHHMS IIPH YNPYTOM HEPaBHOMEPHOM CHIBHTE,
KH-M, onpezensieMelit B COOTBETCTBUM C TpeGoBaHUAMH 6.1.4 uiu 6.6.3;

&y — OTHOCHTENBHOE eMNI(UPOBARKE IS BpAIIaTeNbHBIX KonebaHuUi ¢dyHIaMeHTa
OTHOCHTENIEHO BEPTHKAJIBHON OCH, OIpeneNsieMoe B COOTBETCTBHM C
tpeboBanusamu 6.1.6 un 6.6.4;

Ay — YDJIOBas 4acToTa BpamaTelbHbIX Konebanud ¢yHzameHTa OTHOCHTCJ’IBHO
BEpPTHKAIbHOW OCH, MPOXOIALIEH uepe3 LEHTP THKECTH YCTaHOBKH, ¢!
onpezensemMas 1o Gopmyne

A = |y 61)

v 0 ’
rie 0, — MOMEHT HHEpLHUHU Macc BCel yCTaHOBKH ((pyHIaMeHTa C 3aCHINKOH rpyHTa Ha
ero ofpe3ax M BBICTYNaX M MalllMHbl) OTHOCHTEIBHO BEPTHKAILHOH OCH,
TPOXOSALIEH Yepes LEHTD TAKECTH YCTAHOBKH, T-M .

1 ~
(DOpMyHBI HCIIOJIL3YKOTCA ITPH PacyeTe Kosiebanuii d)YHI[aMeHTOB OMNMO3ATHBIX KOMIIPECCOPOB.
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. 1
6.3 Pacuer kosiebanuii GyH1aMEHTOB MALIMH C MMILYJIbCHBIMH HArPY3KaMH

6.3.1 AMmuTyly BepTHKaNbHBIX KoneGaHMii (QyHOameHTa IIpH  LEHTPAJIbHOM
YCTaHOBKE MAIVMHH 4, M, CIICIYeT ONPEAEATh [0 popMyiie

o Utel, )
* T (1+1,67E,)A,m

rie ¢ — K03(bHIMEHT BOCCTAHOBICHHSA CKOPOCTH yJapa, 3HaU€HUE KOTOPOTO CleNyeT
IPUHAMATh N0 YKa3aHUSIM COOTBETCTBYIOIIMX Pa3/eNioB;
J: — AMnysnec BepTHUKanbHOH cunel, kH-c, omnpenmenseMblii 1O  yKa3aHHAM
COOTBETCTBYIOIIHX Pa3/elioB;
m, A, — TO Xe, 4T0 B popMynax noapaszeia 6.2.
6.3.2 AMIUIUTYLYy BEpPTHKAIbHBIX KojMeOaHuii (yHZaMEeHTa C Yy4ETOM BpalleHHS
OTHOCHMTEIFHO TOPH30OHTAJBHOM OCH, MEPHEHIMKYIAPHOH IUIOCKOCTH KoieGaHHid, a,, M,
clieyeT ONpeaeniaTs o popMyiie

ay=a;tay, (63)
(V3 !
B KOTOpO#i a, onpenensercs rno Gopmyie (62), a a’; — no dpopmye
as =agly; (64)
rae lr — paccrostHME OT BepTHKanpHOH ocu dyHOZaMeHTa 10 Kpas BepXHEH IpaHM B
HaIpaBieHUH AEHCTBUSA UMITYIIbCa, M;
a, — ammmurtyga (yroa MoBopoTa), paj, BpalliaTelbHbIX KonebGaHud dyHmameHTa
OTHOCHTE/IBHO  TOPH3OHT&JIbHOH OCH, HNEPHEHIAHKYIAPHOH IUIOCKOCTH
KonebanuH, onpenensemas 1o popMmyie
(+e)J,

- , 65)
“ T UFLETE 0,0 (

3aeck  Jo — MMIIYJbC MOMEHTAa CHJI OTHOCHTEJIBHO IOPH3OHTAIBHOW OCH (PyHAaMEHTa,
NepHeHAUKY/pHOH 1nockocTH Konebanud, kH-c:M, onpexenseMbii 1o
yKa3aHHSAM COOTBETCTBYIOLIHX pa3ielioB;
040, A — TO Xe, 4TO B 6.2.5.

6.3.3 AMIUIMTYZBl TOPH3OHTANbHOM COCTaBiArOUIEH TOPU3OHTAIBHO-BpALATENbHBIX
xosebaHuit GyHIAMEHTA e, M, H BPAIUATENBHBIX @y, M, COOTBETCTBEHHO, OTHOCHTENBHO
FOPU3OHTANbHONH M BEPTHKAILHON OCed, MPOXOAAIMMX dYepe3 LEHTP THKECTH YCTaHOBKH
HepHeHIUKY/IAPHO IIIOCKOCTH KoxebaHui, crnenyer onpenensts no hopmynam

Qhy = a\vlmax: (67)
rae h — paccTosiHKE OT NOOIBHI 10 BEPXHEi rpaHy GyHIaMeHTa, M;

ay — amIumTyAa (yrosi moBOpOTa), paj, BpamaTeJbHBIX KoneGanuii dynaamMeHTa
OTHOCHTEIIFHO BEPTHKAIBHON OCH, Oripefensemas o gopmyne

! K MawmnaM ¢ MMy TsCHBLIMU HArpy3KaM# OTHOCATCS Ky3HEYHBIE MOJOTBI, (HOPMOBOYHEIE MAILIKHHEL
nUTeHHOro IIPOU3BO/ICTBA, NPECCH! M Ap.
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(1+¢)J,

a, = : (68)
(1+1,675,)A,8,

Jy — MMIyIbC MOMEHTa OTHOCHTENLHO BEPTHKATLHOH OCH, MPOXOAAIUEH Hepes
HEHTP TSDKECTH YCTaHOBKH, KH-C-M;
Ays By, lmax — TO XK€, 4TO B 6.2.10.

6.4. Pacuer xos1e6anmii yHIaMEHTOB MANIMH HA CAy4YadHbIC AMHAMHYECKHE
Harpy3Ku

6.4.1 AMIDIATYABI TODU3OHTANBHBIX KoNeOaHMH BEpXHEH TIpaHM MACCHBHBIX H
CTeHYaThiX (YHJAMEHTOB MamIMH (HAampUMep, MEIBHHI) dne, M, PaCCUMTBIBAEMBIX Ha
Cy4aiHEIE qUHAMHYECKHE HArPY3KH, CIeayeT ONpeAeNaTh 10 popMmyne

_ \/nSq [1'*‘("1 /hz)P1][1+(ho/h'z)P1] (69)
h,(P - ?
mh e [1+ 0] /B¢
rae Sy — CreKkTpanbHas IUIOTHOCTH CIY4YaiHOM Harpysky, kHc, onpenenseMas 1o
dopmyae
' 23 2 1\
4 n 2g :
MY &
c=(—lj +—9:p,[1+&]; (71)
Ae) & B
\ 2
p] = —(}\—,L) 3 (72)

rie ho — paccTosHHEe OT LEHTpa THKECTH YCTAaHOBKM /0 OCH BpameHHs Oapabana
MEJBHHUIIBL, M;

-

m’ — Macca 3arpy3ku 6apabaHa MeNbHHULEL, T;

@ — YrIIOBas YacTOTa BpauieHHs GapaGana, ¢

d — nuametp GapaGana, M;

o — K03(QdUUHEHT, 3aBHCALINH OT THITA MAIXHBI (MENBHUIIBI) X IPUHUMAEMBI:

JU14 cTepxHEBBIX MeapHUL o = 0,015;
IUI OCTaJIbHBIX THITOB MeNbHULL o, = 0,001;
& — yckopeHHe cBoboaHoro nageHud, g = 9,81 M/c’.
O6o3nauenus B, m, hy, hz, Ay, A1 — T€ %e,uT0 ¥ B popMynax 6.2.5, 6.2.6.
6.4.2 AMIINTUTYABl TOPU3OHTAJIBHBIX KoiebaHHH paMHBIX (QYHIAMEHTOB MalllMH
(HanpuMep, MENBHHUL) gy, M, PACCYUTHIBAGMBIX Ha CIy4aiHble NHHAMHYECKHME HArpy3KH,
CllelyeT OnpeessaTs o GopmyJie

Any = ax T aylp, (73)

rae Iy — paccTosiHMe OT LIEHTpa TAXKECTH BepXHel YacTH QyHAaMeHTa 10 ocH Haubonee
YAaIE€HHOTO MOAIIKITHUKA MEMTBHHULIBI, M;
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@y, Gy — AMIUIMTYIB COOTBETCTBEHHO TOPH3OHTAIBHBIX KoneGaHMil BepXHed 4YacTH
¢yHnameHTa, M, H BpallaTeNbHBIX KoleOaHUl OTHOCHTENBHO BEPTHKAIbLHOM
OCH, NIPOXOAALIEH depe3 LEHTP TKECTH BEpXHeH yacTH (yHIaMeHTa, pan,
onpezeseMsie Mo Gopmynam:

a, gy Tt_k_,ﬁq_; (74)
S\ 2%
AyS
ay =< /“ v, (75)
Sy V28,

rae S, — omnpenensiercs no opmyae (70);
e — pacCTOsAHHME B IUIaHE OT LIEHTPa TWOKECTH BepXHed wacT (yHAaMeHTa [O
cepenuHb! JUTHHEL GapabaHa, M.
O6o3Hauenns Sy, Sy, Az, Ay, &'s, &'y — T€ XK€, 9TO U B popMynax 6.2.1-6.2.4.

6.5 Pacyer konebanumii MaCCHBHBLIX H CTEHYAThIX (PYHAIMEHTOB MAIUMH NPH
KHHEMaTH4YeCKOM BO30yxIeHHH

6.5.1 AMIUIUTYAy TOPH3OHTAIbHO-BpalllaTe/ILHBIX  KonebaHUMi BEepxHEH IpaHH
(byHIaMEHTa-IPUEMHUKA IIPH KMHEMAaTHYECKOM BO30YXIEHMH OT OJHOrO (yHAaMeHTa-
HCTOYHHKA ClIEyeT ONpeeNnsaTh o popMyIie

(@ (1P 45100 [, 4 G Y, |

akin =q
ho e QF + 482 (0/1,)2 Q2
2
roe @_ =S8 (k) —4E> 2L S,(,);
x =9ilKy 1 2(K,
vy, =35, () +8,(x%3); (77

2
D, =S,(x,) —4E (f-) Sa(ky);

Yo = S4(K;) +.85(x,)-

3uavenus Si(ky), S2(kx), Si(kk), Sa(xx), mas k = 1; 2 Buyucasores mo ¢Gopmynam
(39) - (42) npu 3Ha49eHUAX

A
K =x—}—}—l; K, =x—25’——1; (78)
Cpp LHBRe Grp (79)
B A a,

Pacyer cregyer BRINOIHATD /I8 KXAOTO H3 3HAYCHUH £,
B dopmynax (76) ~ (79):
Q5 — aMILTUTYJa TOPH3OHTANILHBIX KoJeOaHnH ToueKk MOBEPXHOCTH IPYHTa B MECTE
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YCTAaHOBKM  (DyHIAMEHTa-MPHEMHHKA OT TOPM3OHTAIBHBIX  KoneOaHuil
dyHIaMeHTa HCTOYHHUKA, OTpelenseMas B COOTBETCTBHH € yKasaHuAMH 6.1.8;

a 2)
o= asg ~4a, ’ (80)
’q) l,nf

a

e agli , af'z) ~ aMIUTATYZABl BEPTHKANBHBIX KojeOaHHII MOBEPXHOCTH IPYHTa B TOYKaX,
’ ”  COOTBETCTBYIOIIMM KpaHHM TOYKaM CTOPOHBI QyHJaMEHTa-NPHEMHUKA
lins OT BepTHKATBHBIX KONEOaHMH GyHIaMEHTa HCTOYHHKA, ONPENIEAEMBIE
B COOTBETCTBHH ¢ YKa3aHHAMH 6.1.8;
linf — pasmep CTOpOHBI TOROMBEI (yHAaMEHTa-TIPUEMHHMKA, B HATpPaBICHHH
KOTOpO# paccMaTpHBAIOTCA FOPU3OHTANBHBIE KONEOaHHs;
® — YTJIOBas 4acToTa Konebauuii pyHaaMeHTa-HCTOYHHUKA.

O6o3navenus hy, hy, B, Q1, 2, Ae, Ax — T XK€, 4TO B opMyIax 6.2.5.

6.5.2. AMIUIATYZy BEpTHKAJbHBIX KojdeOaHHM (yHIaMEHTa-IpHEMHHKA C Y4ETOM
BpALIECHHS IIPH KHHEMATHYECKOM BO30YXKIEHHH OT OJHOTO (YHIaMEHTa-HCTOYHHKA ClIEyeT
OnpeneniaTs no GopMmyne

akin a;a'n +a;kin’ (81)

v =

2 2
e g L+ 45 (@/h,) ; 82)
[1-(@/2,) ] +482(0/1,)

z $,2

- Blfas,x (D(i +4§)2c(0)/7~x)2\#/$ .

rkin __

: by QP +482(w/1,)2 Q2

(83)

M 4@
YR
2,8 3 >

371€Ch A;, [y — 0603HaueHns Te xe, 4To B 6.2.9.

ITpu pacuere koneGanuit GpyHIaMEHTa-IPHEMHHKA OT KHHEMATHYECKOr0 BO30YKACHHS
HECKOJIBKHX (YHIAMEHTOB-HCTOYHHUKOB CJENYET CyMMHpPOBATh 3HAYECHHS a,’ﬁz (am g,

(84)

a

BBIUMCJIAEMbIE COOTBETCTBEHHO MO QopMynam (76) wmm (81) mms KaxmOro HCTOYHHKA
KonebaHui.

6.6 OcobeHHocTH pacyeTa cCBaifHbIX PyHIAMEHTOB

6.6.1 Pacuer cBaiiHbiX (GYHAaMEHTOB MallUH C AWHAMHYECKHMH Harpy3kaMd IO
HECYIleH CIOCOOHOCTH TPYHTOB OCHOBaHHMA CBail ciemyeT NpPOM3BOAWTH Ha JelicTBHe
PacCYETHHIX CTATHYECKUX HArpy30K B cOOTBETCTBHH ¢ TpedoBanusmu CI1 24.13330.

Ilpr 3TOM pacdeTHble COMPOTHBICHHSA IPYHTOB OCHOBaHHMsA Ha GOKOBOH NOBEPXHOCTH
CBal M NOJA HX HIKHUM KOHIOM JOJKHBI OBITh JOMNOJHUTENBHO YMHOXEHbl Ha
KOI(QOUUHUEHTEl YCIOBHH pabOTBl IPYHTa OCHOBAHHS COOTBETCTBEHHO Yepr M Yep, R
NpHBE/IEHHEIE B TabnuLeE 6, a CyMMa pPacYETHBIX COMPOTUBIIEHHH IPyHTOBOTO OCHOBAaHHUSA 1JIs
BUCAYHX CBal —Ha k0d(QGbULMEHT yCIOBUHH paboThl Y., 3HAUEHHS KOTOPOTO MpPHBEJICHBI B
Tabmnuue 2. JIns cBaii-ctoex K03 UUHEHT Y0 NPUHUMAETCS paBHBIM 1.
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Ta6bnuua 6
Kosddumuents: yenoswuit paboTe rpyHTOB
OCHOBAHHA
I'pynThl =
Ha GOKOBOH [IOBEPXHOCTH | 1O/ HIDKHHM KOHIIOM
CBaM v, ¢ CBaH Ycp, »

a) ITecku prixible M060H KPYIHOCTH ¥ BIaXHOCTH; 0,6 (0,75) -

MeJIKHE M MEUIeBaThie BOAOHACHIIIECHHbIE 000
IUIOTHOCTH; FIMHUCTHIE TPYHTHI C TTOKa3aTeaeM
texyvectH I > 0,6

0) INecku meLIeBaTHIe, MEJIKHE M CpefHekH 0,75 (0,85) 0,75 (0,85)
KPYIHOCTH CpeAHeH IIOTHOCTH N060H BIaXHOCTH,
KpOME YKa3aHHbIX B 1103. «a)»; IIHHUCThIE TPYHTHI C
nokasateneM tekyqecth 0,25 <1, 0,6

Jpyrue BUIbI TPYHTOB 1(1) 1(1)

Mpumeuanns

I B ckobkax yka3aHBl 3HA4CHHA KOI(GPHOMEHTOB I7A CBaHHEIX (DYHAAMEHTOB C NPOMEXYTOYHOM
TIOAYIIKOH.

2 Ilpu npuMeHEHHH CBali B IPOCANOYHBIX TPYHTaX 3HAYCHHUS KOIDOUIMEHTOB Y,p, (M Ycp, & TPHHUMAIOTCA
KaK JUISl TIMHACTEIX TPYHTOB C NOKAa3aTeeM TEKYdeCTH, PaBHbIM 3HAYEHUIO, NIPU KOTOPOM B COOTBETCTBHH C
yxasanuamu CIT 24.13330 onpenendioTcs pacdeTHEHE CONPOTHBICHHA IPyHTa NOJ HIDKHMM TOPIOM M Ha

HOKOBOH MOBEPXHOCTH CBaH.

B ciydae onpeneneHuss Hecyuieil crnocoGHOCTH cBalf MO pe3y/ibTaTaM IOJEBBIX
MCIIBITAHHH BMECTO KOIPOUIMEHTOB Yop f H Yep, R BBOAUTCA KOIPOHIMEHT yCIOBHH paboTh!
IPYHTOB OCHOBaHHMS Y., ONPEACHAEMBIH KaKk OTHOLICHHE HecyleH CHocoGHOCTH CBaw,
ONPEJIE/ICHHBIM PAaCUETHBIM CTOCOGOM C y4eTOM KOIDOULUUEHTOB Yep s H Yep, g, K TOH Xe
HecyIel criocoObHOCTH 6e3 ydera 3TuX K03 QHLHEHTOB.

B cnyyae onmupanus cBad Ha IPyHTHI, YKa3aHHBIE B [03. «a» TaONHIE! 6, HECYLIYIO
CrIocOOHOCTh CBail CIEyeT ONMpeAeNnaTh IO pe3yjabTaTaM MOJEBBIX HCHBITAHUH IJIMTEIbHO
JICHCTBYIOIMMH IHHAMUYECKMMH HarpyskaMu. IIpM OTCYTCTBHH TakMX MA@HHBIX TIpH
COOTBETCTBYIOIIEM 000CHOBAHHMH HOIMYCKaeTCs OMPENENATh HECYLIY COCOOHOCTH CBaii 110
pe3ynbTaTaM TOJEBBIX MCIBITAHUM B cooTBeTcTBHM ¢ TtpeboBanmamu CII 24.13330c¢
BBEIEHHEM BMECTO KOIDQULIMEHTOB Y,p, r H Yop, g KOIQDHIIMEHTE Y, = 0,25,

6.6.2. TIpu ycrpoiicTBe CBaiHBIX (PyHIAMEHTOB 3IaHUI M COOPYXKEHHH, PacIION0KEHHBIX
BONMM3M (YHOAMCHTOB MaIlMH C JMHAMHYECKHMH Harpy3kaMH, Hecylas CIOCOOHOCTB cBaid
onpenensiercss B coorBercTBHM ¢ Tpebosanusmu CII 24.13330 ¢ ygeTroM HONOJHHMTENIHHOTO
kooddunmenTa ycnoBuil paboTel IPYHTOB OCHOBAHHUSA Yep (MM Yop, £ H Yop, R), 3HAUEHHS KOTOPBIX
ONPEIENIAIOTCS B COOTBETCTBUH C 6.6.1. Pazmephl 30HBL, U1 KOTOPOH YYHMTHIBACTCA YKa3aHHbIN
K03 HULHEHT, ClieayeT IPUHAMATh B COOTBETCTBHH C YKa3aHUAMH 5.2.23.

6.6.3 Pacuer konebGanui cBaifHbIX (YHIAMEHTOB MAIlIMH C/IEAYET POM3BOJUTH 10 TEM
xe dopMynaM, 4To M JUIS (YHAAMEHTOB Ha €CTECTBEHHOM OCHOBaHHMHM, HO IPH BBEICHHH
BMECTO 3HaUCHHH Macchl, MOMEHTOB HHEPLIMH Macchl U xkecTKocTeld m, O, g0, 8y, K, K, Ko,
K\, COOTBETCTBYIOIIMX UM NPUBEJCHHBIX 3HAYCHUH Myed, Oo, reds 040, reds Oy, red, K, reds Kx, red,
Ko, rea Ky, rea, ONpenensemelx o gopmynam (85) - (100).

JLi1st BepTUKAJIbHBIX KoJleOaHUH CBaliHBIX (yHIaMEHTOB

« N N
mz,red = mr + Bz zi mi,p +§ mi,o; (85)
i= i=
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rae

*

Kz red
z,red = ; ’ (86)
1+ z,redlo
NE, A,
. —Bth(Bl)+a .
K . =NEABE—P2, 87
z,red b pﬁ B‘Hlth(BI) ( )
— e, u *
B=,[2"—; a=—%;
E,A, E,
& ky»
z Cp klk Z cp,klk
¢ _ k= : l3* * k=1
P / ‘ col

B dopmynax (85) - (87):

m, —
m,;p -
mip —
N —
Ey -
!l ~

ly —-

Cpk —

Co —
kllflkzt -

L -
th —

o01mas Macca pocTBepKa C YCTAHOBIEHHON Ha HEM MAlIMHOM, T;

Macca YacTH -ii CBau, 3ariryOneHHOH B IPYHT, T;

Macca 4acTH i-i cBaM BBINIE MOBEPXHOCTH IPYHTA, T;

YHCJIO CBai;

MOJyJib YIPYTOCTU MaTepyana cBai, klla;

riyOUHa NOTpy>XeHHs CBaH B IPYHT, M;

paccTOsHHE OT [OAOLIBLI POCTBEPKA 10 [TOBEPXHOCTHU I'PYHTA, M; JUIS HU3KOIO
poctBepka /o= 0;

TJIOWIA/H TIOTIEPEYHOTO CEUEHHS CBaU, M;

TIepUMETP MONEPEYHOro CEUEHHUS CBAH, M;

K03 HIHEHT yIIpYroro paBHOMEPHOTO CXAaTHS TPYHTa Ha YPOBHE HIDKHHX
KOHLOB cBaii, KH/M®, ompenensemsii o dopmyae (5), B KOTOpo# Iiomans
nojomBsl (PyHAaMeHTa A NpUHMMaeTcs paBHOM Iutomagy HauboJbIIero
TIONIEPEYHOr0 CeYeHHUs HIDKHEro KOHIA CBaW, a 3HaueHHe KoddduuueHta
bo n1s 3a6UBHBIX CBail yBaHUBaeTCH;

ko3 GdHLUMEHT, NPHHUMAEMbIi pPaBHBIM JUIS CBail: 2 — U1  CIUIOIIHBIX
XKene300€eTOHHBIX; 2,5 — U1 MOJBIX XKene300€TOHHBIX; 3,5 — I NepeBAHHEIX;
yAENbHOE YIPyroe COMpOTHBICHHE TPyHTa Ha OOKOBOH NMOBEPXHOCTH CBaM B
k-M cnoe, npuHuMaemoe mo Tabnuuam 7 u 8;

k03 HITHERT, MpHHUMAaeMBIi paBHEIM 10000 KH/M?;

HOMED CJIOSl TPYHTa, OTCYUTHIBAEMBIH OT IOBEPXHOCTH I'PYHTa NO IIyOHHEL,
paBHoii cooTsetcreenHo [ n I = 0,2 [1 + 4th(10/D);

TOJILIMHA k-TO CJIOs TPYHTA,

TAHI'€HC THUIEpOOTHYECKUH.

[TpuMevanne— Ipy yMeHbIIEHNH PacCTOSHUA MEXIY cBasiMH OT Sd 10 2d 3HaueHne K, .4 cleayer
YMEHBINATE B IBA pa3a (J/1s MPOMEXYTOUHBIX PaCCTOAHMI ONpeAeNaTh HHTEPIIONALNE).
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TabGnuna 7
TToxasarens TEKyYEeCTH ITHHUCTBIX TPYHTOB [, Y 1eIbHOE COMPOTHBICHHE Cp, xkH/M®
0,75<1, <1 1,5-10*-0,5-10*
0,5 <1,<0,75 3.10°-1,5-10*
025<1,<0,5 4,5-10%-3.10*
0<1,£0,25 6-10*-4.5.10*

Ipumevwanns

1 Jns mpoMexyTOUNEIX 3HAYEHHH [; 3HAYCHHE ¢, ONPECIETCA UHTEPNOALMEH.

2 Jlna npocanioYHBIX IPYHTOB 3HAYEHHA YAEABHOTO YNPYroro COMPOTHBIEHHA C, CEAYET ONpEENATh
KaK I MNIHHUCTHIX TPYHTOB ¢ IOKA3aTEIAMH TEKY4eCTH I;, COOTBETCTBYIONIMM MPHPOAHOH BIAKHOCTH HIIH C

y4€TOM BO3MOXXHOTO 3aMaYMBAHMA B COOTBETCTBHH ¢ TpeGonanusamu CIT 24.13330.

Ta6bnuma 8
Tecku Y nensHOe Ynpyroe ConpoTHBIERHE Cp,KH/M’, PYHTOB pasHyHOl BIXHOCTH
BOZOHACHILEHHBIX BIIXKHBIX MAJIOBJIKHBIX

Cpexaneli KpynHOCTH:

PBIXJIBIE 1,510 2.10* 3.10*

CpeAiHeH IUIOTHOCTH 3-10* 4-10* 5-10*
Menxue:

pHIXNBIC 1-10* 1,5-10* 2,5-10*

CpelHeH MIOTHOCTH 2-10* 3.10* 4.10*
IIsineBarsie:

PHIXJIBIE 0,5-10* 1-10° 1,5-10*

CpelHEeH MIIOTHOCTH 1-10° 1,5-10* 2,5-10°

I1 puMe€YaHUue - YIICJIBHOC yupyro€ CONpPOTHUBJICHHE IUIA IIOTHBIX NECYAHBIX IPYHTOB CICAYET

npunuMars Ha 50 % Bbiue, ueM Hambojbliee M3 3HAYCHHIH ¢, VKa3aHHBIX B Talnuiue 8 juis JaHHOIO BHZA
P!

IpyHTa.

Jl1s ropusoHTaNbHBIX KoeOaHuii cBalfHbIX (yHIaMEHTOB

« N N
mx,red = mr + Bx Zl mi,p +§ mi,O; (88)
1= 1=
B, =0,258.; (89)
N&CE, I

Kx,red = _—_é—’ (90)

P

rie I — MOMeHT MHepUMH ILIOIAAH TOTIEPEYHOTO CEYEHHUS CBaH, M4;
0 — k03pOUUHUEHT ynpyroii AeOPMALIMH CHCTEMBI «CBas-TPYHT», ONpee/seMBblil
no gpopmyne

a=2a,, 1)

3nech o, — K03(QuuMeHT HedopMaluu, OMpeAenseMplii B COOTBETCTBUU ¢ YKa3aHUAMH
CII 24.13330 npu v, = 3.
Jst cBaH, IIAapHUPHO COTIPSDKEHHBIX C POCTBEPKOM,

—\3
P = A4y +2ByJa + Cy(fyx)* +ﬁ>§‘)—. 92)
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JLna cBaif, 3aiieMJEeHHbBIX B POCTBEPK,

_ 1 —u (4,5)° 1,6
p—A0+ma~{Bo[(loa) -By|+ 3 (co+—4—) : (93)
B dopmynax (92), (93):
Ao, By, Cop — x03bQUIMEHTEI, 3aBHCAIINE OT NpPHBEJECHHOM INIyOHHBI IIOTPYKEHHMS CBaH
] =G/ ¥ YCIOBHH ONHpaHHMA ee HIDKHEro KOHLA (OIPERENA0TCS MO
ykasanusam CII 24.13330).
Jl1s ropU30HTATBHO-BpAIATEeNbHBIX KOIe0aH i cBafiHBIX (yHIaMEHTOB

Mo,red = Mix,red 5 ‘ (94)
+« N 2 N 2
e(p,red = e<p,r +Bz g:lmi,prh,i + gmi,orh,i; (95)
9q>0,red = e(p,red + h’f m,; (96)
Kz,red N 2
Kq>,red = N Elrh,i . (97)

B ¢opmynax (95)—(97):

By, — MOMEHT HHEPLUMM MAacChl POCTBEpKA M  MaIIMHbl  OTHOCHMTENbHO
FOPM3OHTAIBHON OCH, TNpOXoMiled 4Yepe3 HX OOMUA LEHTP THKECTH
HEePHECHAUKYISIPHO INIOCKOCTH KoJebaHuH, M

ha — paccTosHHeE OT LEHTpa TAKECTH MACcChl M, 10 MOJOIIBEl POCTBEPKA, M;

Yri — PacCTOSHUE OT OCH - CBau [0 TOPH30HTAJIBLHON OCH, NPOXOASALEH uepes
LEHTP TSDKECTH MNOJOMBH  (GYHIaMeHTa MEPIeHANKYIAPHO IUIOCKOCTH
KonebaHui.

Jna BpallaTenabHBIX KoneOaHui cBalHOIO ()yHIAMEHTa OTHOCHUTENBHO BEPTHKATIbHOMH

OCH

My, red = Mx,red, (98)

N , N R
By,rea =6y, +B; Zl m b+ 21 m; ot s (99)

i= i=
Kx red N 2
Ky rea = 2 (100)
N i=1

B dpopmynax (99), (100):

Oy, — MOMEHT MHEPLHH MacChl POCTBEPKA M MALIMHbI OTHOCHTEIBLHO BEPTHKAABHOH
OCH, IPOXO/AIIIEH Yepes LEHTP TAHKECTH POCTBEPKA, T-M>

Fy,; — PacCTOSHHE OT OCH i-¥ CBau O BEPTHKAJBLHON OCH, MPOXOJALLEHN Yepe3 LEHTP
TAXKECTH POCTBEPKA, M.

6.6.4 OtHOCHTeNBHOE  NeMNIGUpPOBAaHHE [1As CBaiiHBIX  (QYHIAMEHTOB  CIEAYyeT
onpeaenaTh, Kak MNpaBWIO, MO  pe3yapTaTaM  ucheltanuid.  IIpy  oTcyTcTBHM
3KCIIEPUMEHTAIBHBIX JaHHBIX OTHOCUTEOBbHOE HAemndupoBaHue &, MpPH BEPTUKAIBHBIX
koneOaHuAX CBaHHBIX (yHOaMeHTOB JOMycKaeTcs NpuHHMarh paBueiM 0,2 nis
ycraHoBuBIHKXCA Konebanuit u 0,5 s HeycTaHOBUBIIMXCS KoseOaHui. 3HaueHus &y, &, &y
omnpeaenaoTes 1o popmynam (15) — (17).
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6.7 Ocobennoctx pacyera KojebaHHi GyHRAMEHTOB MAIUHH HA MHOT0JIETHEMEP3bIX
rpyHTax

6.7.1 PacueT BepTHKAJbHBIX M TOPH3OHTANBHBIX KOJIeOaHHMI MacCHBHBIX M CTEHYATHIX
(GyHAAMEHTOB M BEPTHKANBHBIX KoONeOaHHWH paMHBIX (YHOAMEHTOB HAa €CTECTBEHHOM
OCHOBAHHMH, a TAlOKe BEPTHKAIBHBIX KONeOaHMH CBalHBIX (YHHAMEHTOB I/ MalIMH C
BpaIAIOMUMHCA 4YacTAMM, C KPHBOIIMIHO-INATYHHBIMH MEXaHH3MaMH, IPOOHIBHBIX H
MENBHHYHBIX YCTaHOBOK, BO3BOJMMBEIX Ha TBEPAOMEp3NBIX TPYHTaX, HCTONB3YEMBIX IIO
npuHOHNY I, Npou3BOANTE HE CeAyeT.

PacueT ropu3soHTaIBHBIX KoeGaHMH PaMHBIX QYHIAMEHTOB YKa3aHHEIX THIIOB MallIVH B
3THX yCIIOBHSX ClleyeT IPOU3BOIUTH B COOTBETCTBHH ¢ YKa3aHMSAMH NOApa3nenos 6.2 u 6.4.

6.7.2 Pacuer BepTHKaJIbHBIX KoneGaHuit QyHIaMEeHTOB (B TOM YHCJIE€ CBAaHHBIX) MaIHH
C MMITyJbCHBIMH Harpy3kaMH B TBEpAOMED3NIBIX I'DYHTaX, HCHONB3YeMbIX IO NpHHIMOY I,
aTake (YHIAMEHTOB MAlIMH BCEX THNOB B IUIACTHYHOMEP3NBIX TIPYHTax CHERyeT
NpOU3BOJHNTH KaK Ha HEMEP3JbIX IPYHTaX B COOTBETCTBHH C TPE€OOBaHHAMM, H3IOKEHHEIMH B
COOTBETCTBYIOIMX pa3feNiaX [y pasHbIX THIOB MallMH; NpH 3TOM KOI(OHIMEHTHI
KECTKOCTH OCHOBaHHMH (yHIaMEHTOB CleAyeT ONPEENATh [0 JaHHLIM Pe3yJIbTaTOB NONEBBIX
HCIIBITaHUH IPYHTOB.

6.7.3 PacueT aMILINTY/l FOPU30HTANbHBIX KoJleOaHUH cBalHBIX (YHIAMEHTOB MAlHH C
NepHONUYECKUMH H  CIy4aiHBIMM JVHAMHYECKMMH Harpy3kaMmH, BO3BOAMMBIX Ha
TBEPAOMEpP3JbIX TIpPYHTaX, HCHOINb3yeMBIX [0 NpHHUMIY I, ciegyer Npou3BoguTh B
COOTBETCTBHH C YKa3aHMAMM noapazaenos 6.2 u 6.4. Ilpu 3toM ko3ddULMEHTH! XKECTKOCTH
KOHCTPYKUHMH QyHAAMEHTa Sy U Sy, clieyeT onpenensts no GopMynam:

S, -8} (101)

i=]

N
S, = = Su2. (102)
i=l

B dopmynax (101), (102):
S] — xod(pUUHEHT KECTKOCTH i-H CBaM C JKECTKOH 3afle/IKOA B POCTBEPK B
rOpH30HTANBHOM Hanpab/erun, kKH/M, S; = 12E,L,/ Py,

I; — MOMEHT HHepIMH [I0Iaau IONIEPEYHOT0 CeYCHHU i-i CBaH, m*:
ls — pacueTHas jIMHa cBau, M, [;= ly+ H + 3d;
H - pennuwna, wsMmeHsiomiascs B npegenax 0< H < H,, npuHuMaeMmas s
Hanboee HeOIarompUATHOrO CIIy4as NpH pacuere Ha KoieOaHus;
lo Hy — COOTBETCTBEHHO pAacCTOSHME OT HIKHEH TIpaHH IUIMTH (yHAaMeHTa [0
IIOBEPXHOCTH TIpPYHTa, M, M TOJMIMHA CE30HHO OTTaMBAIOLIEr0 CJO0s, M,
onpenensemMas B COOTBETCTBHY ¢ ykazaHusaMH CII 25.13330;
d — OuaMeTp WIM CTOPOHA MONEPSYHOrO CEYCHHMs CBaW B HAaNpaBICHUH ACHCTBHSA
JMHAMHYECKOH Harpy3KkH, M;
Fv; — PAaccTOSHHE OT LIEHTPa TAHECTH POCTBEpKa J0 OCH i-# CBaH, M.
6.7.4 Pacyer koneGaHuid GyHAaMEHTOB MAIlMH, BO3BOAMMBIX Ha MHOI'OJETHEMEp3JbIX
IpyHTaX, KCNOJIB3YEMBIX MO NpHHIMITY II, cienyeT BBIMONHATL KaK Ha HEMEP3JBIX IPYHTAX B
COOTBETCTBHH ¢ TPeOOBAHUAMH, U3A0KEHHBIMU B pa3aenax Als pa3HbIX THIIOB MAUI{H.
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7 OcoGeHHOCTH pacyeTa W NPOEKTHPOBaHMA (PYHAAMEHTOB PA3JIHYHBLIX
BH/I0B MAIIHH

7.1 ®yHaaMEHTbI MAIIHMH ¢ BPANIAIOMMMHUCS YaCTAMH

7.1.1 TpeGoBaHus HACTOSILErO pas’fena pacnpOCTPaHAIOTCA Ha TPOCKTUPOBAHHUE
¢dynmamenToB  TypOOMaluMH  (IHEPIreTHYECKHX, HedTe- W rasonepeKayHBaroHX
TypGoarperatop Momuocteio 10 100 TeIc. KBT, TypGokommnpeccopos, TypGOBO3LYXO4yBOK,
TypGOHACOCOB), ONEKTPHYECKMX MaWIMH (JEKTPOABHIaTe/]eH, MOTOp-TeHEepaTopoB H
CHHXPOHHBIX  KOMIIEHCATOPOB), ULEHTpHGYTr, LEHTPOOEXKHEIX HAcOCOB, OBIMOCOCOB,

BEHTWIATOPOR ¥ TOMY IOJOOHBIX MAIUHH.
IlpoexTHpoBanue TypGoMamiH MouHOCTEIO Gonee 100 Thic, KBT cnexyer BEIIOAHATD

0 YKa3aHUAM CHENUATBHEIX HOPMAaTHBHBIX IOKYMEHTOB.

7.1.2B coctaB HMCXORHBIX JAHHBEIX JUIS TpPOEKTUPOBaHMA (QYHIAAMEHTOB MAlIHH,
yKa3aHHBIX B 7.1.1, KpoMe MaTepHatoB, NMEPEYHCIEHHBIX B moppasaence 5.1, AOMKHEI
BXOJUTH:

JlaHHBIE O 3HAYECHUSX Harpy30K OT MOMEHTa KOPOTKOTO 3aMBIKaHHs B JJIEKTPHYECKMX
MalldHaX W OT TATM BaKyyMa B KOHJEHCATOpax MapoBBIX TypOWH, KOODAMHATHI TOYEK MX
NPUIOXKEHHS ¥ pa3Mephl IUIOMANOK TMepefavd 3TUX Harpy3oK; JaHHBIE O Harpyskax,
BOZHHKAIOLIHX HPH TEIIOBBIX AeQopMalfaX MallnH;

CXEMBI DacloJOXKEHUs M Harpy3Kd OT BCIIOMOTaTeNbHOro o0O0py[oBaHUS (Macio- M
BO3AYXOOXJIauTeNeH, MacsHbIX 0aKoB, HACOCOB, TPYOOIMPOBOKOB H Ap.);

CXeMBl [UIOWIANOK, ONMHparolMXcd Ha GYHAAMEHT, W MOaHHBIE O HOPMATHBHbIX
3HAYEHUSIX HAarpy30K OT HUX;

JaHHbIE 1714 OTNpele/IeHH MOHTaXHBIX Harpy3oK, pasMepbl IUIOIANOK HEPENaYH ITHX
Harpy3ok.

Mpumeuanne — Ilpu npoextupoanuu ¢yHAaMeHTOB TypGoarperaTos MOMHOCTBIO 25 ThiC. KBT 1

6once  MOKa3aTeH (bn3m<o-MexaHuqccx<Hx CBOJCTB TPYHTOB  AOJIKHBI  OINPCACAATHCA HA OCHOBC
HEOCPCACTBCHHBIX HCIBLITAHHH B MONEBBLIX UNH na60paTopm>1x YCIIOBHAX.

7.1.3 OyHAaMeHTHl MaIMH C BpamlalOIMMKCA 4YacTAMH CHEAYET IPOCKTUPOBaTh
paMHBIMH, CTEHYaTbIMH, MaCCHBHBIMH HJIH 00JIErYEHHBIMH.

[Ipu BBIOGOpE KOHCTPYKTHMBHOH CXeMbl (YHIaMEHTa CIEAyeT PYKOBOJCTBOBATHCS
TpeGoBaHusAMH, comepxammMucs B 5.2.10-5.2.13; mpu 3TOoM ciexyer cobmomaTk
CHMMETPHIO QYHAaMEHTa OTHOCHTEIBHO BEPTUKATIBHON MIOCKOCTH, MPOXOAAIIEH Yepe3 och
BaJia MAUIMHEL

CrendaThie QyHIaMEHTHI CELYeT NPOSKTHPOBATh NPEHMYIECTBEHHO C MONEPEYHBIMU
CTE€HaMH, PacroJIOXEHHbIMH N0/ MOAMNIHUAKAMH MalIHHBI.

7.1.4 LientpoGexHsle HACOCHI, arperupyeMble Ha 3aBOJE-M3TOTOBHTENE TIPH NOMOMU
Kene300E€TOHHBIX ONMOPHBIX IUIMT C 2NEKTPOJABUIaTENs MK WIH JBHIaTeNsAMH BHYTPEHHETO
cropanus MoluHocteio o 400 xBt, momyckaercs ycraHaBnMBaTh 0€3 (yHAaMeHTa Ha
MOACTHIAMOIMA Cnoii nosa. s arperatop ¢ JBuratensiMd MOWHOCTRIO 10 50 kBT
Kene300EeTOHHBIE ONOpPHbIEe IUIMTHI YCTAHABIMBAIOTCA HA MOJACTWUIANOILMH cioi nona Ge3
CNELHANLHOrO 3aKpemyieHHs Ha TNOAIMBKY M3 NECYaHO-LEMEHTHOTO - paCTBOPa TOJIIMHOM
30-50 mm. [lnd arperatoB ¢ ABHraTensMH MOIMIHOCTRIO cBelle 50 kBT kpeneHue
Kene306eTOHHOR OMOpHOM IUTUTHE K MOACTHAAIOILEMY CJIOK0 MOJa JODKHO OCYILECTBIATHCS
byHnaMeHTHbIMY OONTaMu.
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7.1.5 OyHpamenTh TYp6oarperatop MOIHOCTEIO 25 Thic, KBT 1 Gonee, He HMeromHe
BHODOM3OJIALMH, HE JOMyCKaeTCs ONUpaTk Ha MECKU PHIXJbIE JHO00H KPYNHOCTH M
BI@XHOCTH, MEJIKHE H IIBUIEBATHIC BOJOHACHILEHHbIE JIIOG0H MIOTHOCTH, ITMHHUCTHIE TPYHTHI
¢ mokasaTeneM TekyuecTd [; > 0,6, a Takke Ha IPYHTHI ¢ MOAyJeM AehOPMallMH MeHee
10 MIla 1 rpyHTEL, HOJBEPXKEHHBIE B BOZOHACHIIIEHHOM COCTOSIHHH CYhdO3HH. ’

7.1.6 Ha HmxHHE TUIMTH (WIM pOCTBEPKH) PaMHBIX (PyHIAMEHTOB MAlIHH, YKa3aHHBIX B
7.1.1, nomyckaercs onUpaTh CTOMKHM IUIOMAAOK OOCIY)KHBAHMS MAllMH M MEPEKPHITUA HAX
TIOAABAJIOM.

B cayuae ycrpoiicTBa noj BCeM MAIUMHHBIM 3a10M 00med ¢yHIaMEHTHOH ILIHTHI
JOMyCKaeTcs HEMOCPEACTBEHHO Ha 3ToH IUIUTE BO3BOUTH (PYHAAMEHTH! MAlIHH.

OnieMEHTHl BEPXHEr0 CTpOeHHs (YHIAMEHTOR HE [OIYyCKAaeTCH CBA3LIBATH C
3JIEMEHTAMH H KOHCTPYKIMAMH 3AaHHUA.

INpuMevanune - B Buge HCKMOYCHHA HA 3JEMEHTH! BEPXHETO CTPOCHHA (QYHAAMEHTOB MalIHH
AOITYCKAacTCsA OMUpATh BKJIAAHBIC YHUACTKH NCPCKPBITHA. B aTom cydyae nop ornopaM Ganox NEPECKPRITHA
Heo6X0AUMO NPeyCMaTPHBATL W3OAMPYIONLYIO NPOKIAIKY, HanpUMep, N3 GTOPOILIACTA WM JPYTHX NOZOGHEIX
MaTepHanos. Taxue NPOKNaJKH CICAyeT NpeHyCMaTpuBaThk TaXKE IIOA ONOpaMu HCpCKprTPIﬁ H IIOLIAN0K
06CTy)XHBAHHA, YCTAaHOBJICHHEIX Ha CTOMKAX, ONEPTHIX Ha HIDKHHE MAHMTH! (POCTBEPKA) (PYHIAMEHTOR MallMH.

7.1.7 HopmaTuBHbIE AMHAMHYECKHE Harpy3ku (BEpTHKaIbHbIE F,, H TOPH3OHTAIBHBIE
Fp1), xH, OT MalliMH ¢ BpaILalOIMMHUCS YaCTAMU CIEAYET PUHUMATD II0 JAHHEIM 33IaHUs Ha
TMPOEKTHPOBAHHUE, & TIPH OTCYTCTBHH ITHX HaHHBIX JAOMYCKAETCA IPUHMAMATD PaBHBIMHU;

§
ﬂy=ﬁﬁ=p§@, (103)
I=
rae B — Ko3QUIMEHT MPONOPIHOHANBHOCTH, YCTaHABINBACMEIH N0 Tabnuue 9;

§ — 4HCJIO pOTOPOB;
G; - Bec Kaxzoro poropa Maumssl, kH.

Tabnuua 9
Manms Ko3¢dHIMEHT IPpOnopHHOHATIBHOCTH |
TypbomarnHb! 02 -
JneKTpHYeCcKHe MalUMHbI C YACTOTOH BpAEHHS 1,, 00/MUH:
Mmenee 500 0,1
ot 500 mo 750 0,1-0,15
ot 750 no 1500 0,15-0,2
cBbimre 1500 0,2
Hentpudyru (d — nuameTp portopa, M) n, 2
(1000) a
LlenTpobenxnbie HACOCHI 0,15
JbIMOCOCH M BEHTHIIATOPBI ' n, 2
’ (1000) ’
HO He Menee 0,2

7.1.8 ﬂHHaMH‘!eCKHe Harpy3k# oOT MallinH, COOTBECTCTBYWOIINE MaKCUMalIbLHOMY

JAUHAMHYCCKOMY BO3JIEHCTBUIO MAaIlUHBL Ha d)yH)laMeHT, cienyer NNPUHHMATDL
COCPCAOTOYEHHBIMH Win pacnpenciiCHHbIMHU H HpPUIO)KeHHbIMI/I K JJICMCHTAaM,
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TIOJIEP)KUBAIOIMM MOAUIMIHUKY (K purenaM, 6ankaM, CTeHaMm) Ha ypOBHE OCEH 3aKIagHbIX
JeTanei.

7.19 lns ¢yHnameHTOB TypOOMAallMH PacyeTHYI0 [MHAMHYECKYI0 Harpysky B
IIPOJO/IEHOM TOPH3OHTAIBHOM HAIpPABJEHHH CEAYeT NPHHHMATh IO NAaHHBIM 33/1aHHA Ha
NPOEKTHPOBAaHHKE, @ NMPH OTCYTCTBHM JTHUX NAHHBIX AOMyCKAeTcs NpPHHAMATL pasHOH 0,5
3HAaUYEHHMA TOM K€ HAarpy3KH B MONEPEYHOM FOPU3OHTAILHOM HAMpPAaBICHHHU; IS OCTAIBHBIX
MallMH C BpAlAOIMMUCA YaCTAMH INPOAONBLHYIO HArpy3Ky Cl€QyeT NPHHHMATh PaBHOM
HYIIIO.

7.1.10 HopMaTvBHbIe Harpy3kd Ha (yHOaMEHTE TypOOMallHH, COOTBEICTBYIOIIHE
MOMEHTY KOPOTKOTO 3aMbIKaHHA M, s, KH'M, ¥ TArHM BakyyMa B KOHJEHCATOpPE IIPH TMOKOM
NpUCOSOMHEHUH KOHJeHcaTopa F .., KkH, ciueayer npHHMMaTe 10 3aJaHMI0 Ha
TIPOSKTUPOBAaHKUE WM ONPEAEIATE 10 GopMynaM:

M,, =9, 15¥¢e (104)
nr
F, .. =100a. (105)

n,vac

B dopmynax (104), (105):

N — HoMuHanBHAsA MOIIHOCTB BIEKTPUYECKO MaIKHbI, KBT;

N, — YacTOTa BpalllEHHUsA MaInHUHBL, 06/MHUH;

kse — KO3 UUMEHT KPaTHOCTH BPAILAIOIIEr0 MOMEHTA NP KOPOTKOM 3aMbIKAHHH,
NpHHUMAEMBI N0 3aJJaHHI0 Ha NPOEKTHPOBaHME; B Cilyyae OTCYTCTBHS B
3aflaHHE Ha IIPOEKTHPOBaHUE JIONTyCKACTCA IPHHUMATE paBHEIM 10;

100 — ycumue Tsru Bakyyma Ha 1 M* ceuenns TpyGonposona, kH/m?;
a — IUIOWIAJk MOMEPEYHOr0 CEYEHHs COCAVHUTEILHON rOpIOBHHEl KOHAEHCATOPA

¢ TypGuHOi, M.

7.1.11 Ilpn onpenmeneHHH pacHeTHBIX 3HAYSHHUH YCHIHI B 9eMeHTaX (yHAaMEHTOB
MalMH C BpAlAOIIMMHUCH YacTAMHM B KaXJ0€ OTHEIbHOE COYeTaHHe CIeAyeT BKIIYaTh
TONBKO OOHY M3 HAarpy3oK, COOTBETCTBYIOIIMX IMHAMHYECKOMY BO3ICHCTBUIO MAalKHbI
BEPTMKAJIBHYIO CHUIy ¥ MOMEHT B BEPTHKAJbHOH IUIOCKOCTH WJIH TOPH3OHTAIBHYIO CHIIY H
COOTBETCTBYIOLIHME €l MOMEHTBI B TOPU3OHTANBHO ¥ BEPTHKAIBHOM IJIOCKOCTSAX.

Harpy3ska or TATH BakyyMa B KOHAEHCATOpE YYHTHIBAETCS B COYETAHHAX HArpy30K Kak
JIWTENbHAs CTATHYECKas ¢ KO3 PULMEHTOM HaAe)XXHOCTH M0 Harpy3ke Yr= 1,2.

Coueranue, B KOTOPOE BXOJUT MOMEHT KOPOTKOTO 3aMBIKaHUA M., SBJISETCS 0COOLIM.

7.1.12 HopMaTHBHYI0 MOHT2)XXHYIO Harpy3Ky Ha BepXHel IUtiTe (yHHaMeHTa CleyeT
IPUHUMATE [0 33/[aHHI0 Ha NPOEKTHPOBAHHE, HO He MeHee 10 KH/M?; ee cieayeT yMHOXaTh
Ha K03 (ULMEHT HaleXXHOCTH 11O Harpy3ke Y= 1,2 u K03pHLHEHT ANHAMHYHOCTH | = 1.

7.1.13 Pacuer koneGanuii (yHHAAMEHTOB BCEX BHAOB MaIUMH ¢ BpAIIAIOIIAMHCS
YacTAMH CBOIMTCA K ONpEAETCHHI0O MAaKCUMAIbHOH aMIUIMTYAbl TOPH30HTAIbHBIX
(nomnepedHbIx) KoneGanuit BepxHe MIUTH (11 paMHBIX QYHIAMEHTOB) YT BepXHeil rpaHu
¢yHaameHTa (A9 MAaCCHBHBIX H CTEHYATHIX (YHIAMEHTOB); pacyeT CileAyeT MPOH3BOIHTD B
COOTBETCTBMH C YyKasaHuAMHM mnonpasaenoB 6.1 u 6.2. Pacyer aMIUIMTYR BepTHKaJbHBIX
KonebaHUH TpH OTCYTCTBUM TpeGOBaHMH TEXHHWYECKOTO 3ajaHMs, KAk [paBHIO, He
POM3BOJUTCH.

7.1.14. Ilpu pacyerax kojieOaHWH 3HAYCHHR PACHUETHbIX NUHAMHYECKHX Harpy3ok
clielyeT ONnpeleaaTh Ha OcHoBaHuu 5.2.21 u 7.1.7.
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7.1.15 [1ns MacCHBHEIX H CTEHYaTHIX GYHIAMEHTOB MallMH C BPAIL@IOIHMHCH YaCTAMHA
¢ yacroTo#i BpaueHus 6oxee 1000 06/MuH pacueT konaebaHuil DOMyCKaeTcs HE IPOU3BOUTE.

7.1.16 Pacuer koneGanmif OMOpHOH  IUIMTHI  arperupyemoro  o60pyroBaHMs
TIPOM3BONMTCA KaK Iyl MAacCHBHBIX QyHrameHToB. IIpy 3TOM B Maccy QyHIaMeHTa clienyer
BKJIIOYaTh Maccy 000pyNoBaHHA, OMOPHOH IUIMTHI W Maccy NOACTHMAIOIIETO CJIOf Moja
HEMOCPEACTBEHHO MNOA ILTMTOH M B NPHMEIKAIOIIEH 30He Ha paccrosHud 0,5 M OT rpaHeit
TUTMTHL. :

B ciyuae HeoOXOOMMOCTH OTpaHMYEHMS pacnpocTpaHeHus KonebGaHuit ot
060pyI0BaHHs, CMOHTHPOBAHHOTO Ha JKeJIe300€TOHHBIX ONOPHBIX IUINTAX, B MOACTUIAIOLIEM
CII0e N0N1a CNeNyeT YCTPauBaTh CKBO3HOM 1IOB.

7.1.17 llpy HanM4NK B 3aJaHMM HA MPOEKTHPOBaHHE QYHIAMEHTa TEXHOJIOrHYECKUX
TpeGoBaHUH, OrpaHMYMBAIOINX TepeMEllleHnsT ¥ AepopMaiyn (QyHIAMEHTa M3 YCIOBMiL
COXpPaHEHHs B3aHMHOTO IOJIOXKEHHUS 2JIEMEHTOB MAlIMHBI B CBA3AHHOTO ¢ Hel 06opynoBaHus
s obecrieyeHHs HOPMANbHOH MX JKCIUIyaTallMH, TOJNIIMHA HHXXHEH IUMTH (QyHZaMeHTa
orpelenseTcs pacdeToM no AedopMalMsAM B COOTBETCTBHH C YKa3aHMAMH IpHIOXKeHUA B,
B atoM ciydae 3KCHEHTPHCHTET LEHTpa THKECTH IJIOWAAH MOXOWBE (YHIaMEHTa H JTHHHH
JEeHWCTBUA PAaBHOACHCTBYIOWIEH CTaTU4ECKMX Harpy3ok (cM. 5.2.7) He HOpPMHpYeTCs NpH
CIeNYIOIIMX  JOMOJHHUTENBHBIX  YCTOBHAX: BEIMYMHBL  KpaeBBIX  JAABICHHH  IpH
BHELIEHTPEHHOM 3arpyXeHHH (yHAaMEHTa HE TNpPEBOCXOAAT NpaBoif uactH Qopmyisl (1)
6onee yeM Ha 25 Y%; pacyeT KoeGaHuil BEIETCA C yHETOM 3KCHEHTPUCHTETA.

7.2 dyHAaMeHTbl MAUIHH ¢ KPHBOWHIHO-IIATYHHBIMH MeXaHH3MaMHU

7.2.1 TpeboBanus HacTOAWErO pasfena pacIpOCTPaHAIOTCS Ha IPOCKTHPOBaHHE
¢yHIaMEHTOB  MallMH ¢  KPUBOLIMIHO-IIATYHHBIMM  MEXaHU3MaMM,  HMEIOIUX
HeypaBHOBEIIEHHEIE CHIIBI H MOMEHTEI, B TOM YHCJIE Ru3eieH, MOPLIHEBEIX KOMIIPECCOPOB,
MOTOP-KOMHIPECCOPOB, JTECOMUIBHBIX paM, JOKOMOOUIEH U T.1I.

7.2.2B cocTaB HMCXONHBIX JAHHBIX JUIS NPOEKTHPOBaHUS (YyHAAMEHTOB MalIWH,
yKasaHHeIX B 7.2.1, KpoMe MaTepualioB, NEPEYHCIeHHBIX B rnofpasgene 5.1, JOJDKHBI
BXOJUTB!

3HaYCHMS PaBHOJACHCTBYIOUIMX HEYPaBHOBEIIECHHBIX (BO3MYILAIONIUX) CHI H MOMEHTOB
NEPBOH ¥ BTOpOH FapMOHMK OT BCEX 4aCTEH, MECTa NIPUIIOKEHHS CHII U TIIOCKOCTH JEHCTBUS
MOMEHTOB;

PacCTOSHUE OT OCH INIaBHOTO Bajla MalUMHBI 0 BEpXHEH rpaHy GyHJaMeHTa.

7.2.3 OyHpaMeHTHl MallMH C  KPUBOLIMITHO-IUATYHHBIMH MEXaHH3MaMH ClelyeT
INPOEKTUPOBATh MACCHBHBIMH MM CTEHYATBIMHM, a B OTHENbHBIX CIy4Yasx s MalMH C
BEPTHKAJILHO PpaclOJOXEHHBIMM KpHBOIUIMITHO-IIATYHHBIMM MEXaHM3MaMH JO0INyCKaeTcs
TaKxKe MpeaycMaTpiBaTh YCTPOHCTBO paMHBIX QyHIaMEHTOB.

7.2.4 Komnpeccopnl, — arperipyeMble  Ha  3aBOAE-M3TOTOBHTENE INpH  NOMOLIH
Xene300eTOHHBIX ONOPHBIX TUIMT C JNICKTPOJBHraTeNAMH HIIM JABHUTaTEIAMH BHYTPEHHETO
cropaius MomHocTeio a0 400 xBt, nomyckaercs ycTanaBiMBaTh Oe3 (GyHOaMEHTOB Ha
MOACTHNAIONIMK COK mona. Pacuer KoneGaHMil M KpeIUleHHe Xele306eTOHHOH OMOpHOH
IJIMTBl K TOACTHIAIOLIEMY CJIOI0 [M0Ja MO/KHBI OCYLIECTBIATBECS € YYETOM TpeOOBaHHMH
7.1.4u7.1.16.

7.2.5 Ha ¢dyHzaMeHThl MalMH JOMyckaeTcs CBOOOAHO OMUPATh OTAENBHBIC MUIOLIAIKH
M CTOMKHM, @ TaKXKe BKJIAJHBIC YYaCTKU MEPEKPHITHA MEXIY CMEXHBIMM (QYHIaMECHTaMH, HE
COeIHHEHHbIE C KOHCTPYKLMAMH 3AaHHUH.
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Mpumeyanne~ Onupanue 3MEMEHTOB KOHCTPYKIHi 31aHUA HA QYHIAMEHTEl MAIUKA JOMyCKAETCH
B BUJI€ HCKIIFOYEHHS IPH HAIMYMH OOOCHOBAHHS,

7.2.6 Pacyer IPOYHOCTH TEMEHTOB KOHCTPYKLMH QYHIAMEHTOB CIEAYET MPOH3BOAHTD
¢ yderoM TpeGoBarmit 5.2.20 m 5.2.21, npuueM B Qopmyne (2) crenyer npuHUMArh F, —
HOPMATHBHYI0 AHHaMHYECKYI0 HArpy3Ky, COOTBETCTBYIOILYI0 HauboiblueH aMILIHTYAE
[epBOi HIH BTOPOH TapMOHHKH BO3MYILAIOIIMX HArpy3oK MAlUHHEI, YCTaHaBIMBacMOH B
3a/laHHH Ha NPOEKTHPOBAHHE.

7.2.7 Ilpu onpeneneHNy aMILIMTY] konebanuii GyHnaMeHTOB FOPH30HTANBHEIX MAILVH
pacyer [OMyCKaeTcs OrPaHMYMBATh TONBKO BRIYHCICHHEM aMIIMTYIbI KoneGanuil B
HanpaBIE€HHH, INapalIeIbHOM CKONBXEHHIO @OpIIHEH, M HE YYUTHIBATh BIMSIHHE
BEPTHUKAJILHON COCTaBIAIOMIEH BOMYIAIOIHX CHIL.

IMpwu pacuere aMIumTy g Kone6anvi QyHIaMEHTOB BEPTUKAIBHBIX MAIINH JOIYCKAETCS:

pacyeT aMIUTUTY[ TOPU3OHTATBHBIX KoneOaHuH OrpaHHYUTD TONIBKO IS HAIIPABICHMUS,
NEPIEHANKY/SIPHOTO TTaBHOMY Baly MallUHE;

pacyer aMIUIMTYR BEPTUKAIbHBIX KoneOaHuil NPOU3BOJIUTH TONBKO € YYETOM BIHSHHUSA
BEPTUKAIBHOW COCTABIAIONIEH BO3MYIAIOIKX CHIL.

Jns byHIaMEHTOB MAUIMH C YTTIOBBIM PAcClONOXEHHEM LIMIMHIAPOB PacyeT aMILIUTYR
BBIHY)KIEHHBIX KoJeOaHHH CleAyeT NPOM3BOJUTh C YYETOM KaK BEPTHKAIBHOHM, TaK M
FOPH3OHTAIBHOM COCTaBNAIONIEH BOIMYIIAIOIMX CHJI U MOMEHTOB MalllMHAEI A7 TUIOCKOCTH
byHIamMeHTa, NepIeHANKYIIpHON INTAaBHOMY Bally MallUHEL.

7.2.8 Pacuer koneGaHHH (QYHAAaMEHTOB MalldH C KPHBOLUMITHO-IHATYHHBIMH
MEXaHM3MaMH ClIeyeT IPOM3BOUTE B COOTBETCTBHH C YKa3aHUAMU nojpasjena 6.2, npuueM
3HAYCHUSA HOPMATUBHBIX BO3MYMIAIOINMX CHJ HEPBOM MM BTOpPOH TapMOHHMKH CNEXyeT
IIPUHHMMATB 110 33JaHHIO HA NIPOEKTUPOBAHHE.

7.29B cnyuyae, ecnd M3 JBYX TapMOHMK BO3MYLIAKOIIMX CWJI M MOMCHTOB OJHA
coctaBiasger MeHee 20 % npyroi M ee wacrora oriudaerca Gonee 4eM Ha 25 % ot
coOCTBEHHOM 4acTOThl KojeOaHui (yHIaMEHTa, TO MpH PacueTe aMIIHTYX BBIHYKICHHBIX
KoebaHMi ee He YUHTHIBAIOT; B OCTAIBHAIX CIIYYasX pacyeT aMIUIHTYA ClIeAyeT MPOU3BOIUTD
JUISL K&XZOM M3 TEPBEIX [BYX TapMOHHK BO3MYHIAIOIIKX CHJI M MOMEHTOB. Ilpu 3ToM
pacyeTHBIE 3HAyeHMs aMIUIMTYyA KonebaHuMH OyHAaMeHTa IJI8 KaXOOH TapMOHUKH He
JIOJDKHBI NIPEBHIATE NIpeJeTbHO JOMYCTHMBIX 3HAYEHUH, IPUBEIEHHbIX B TabauLe 5.

7.2.10 Ins BTOpO# rapMOHMKH BO3MYIIAMOMMX CHJI MU MOMEHTOB 3HAUEHHS aMILIUTYH
FOPH3OHTANILHEIX U BEPTHKANBHBIX KOAeOaHWH ap, ¥ @, CIEIyeT ONPEAENATh IO TEM Xe
¢dopMynam, YTO U AJIs IEPBOH rAPMOHUKH, 3aMEHHB B HOpMyIax 3HaYeHHe YITIOBOM YaCTOTHI
BpallleHHs MAlIMHAL O Ha 2.

7.3 ®yHAaMeHThbI Ky3HEUHbIX MOJIOTOB

7.3.1 B coctaB MCXOAHBIX [aHHBIX JUIS TPOCKTHPOBAHHUA (YHIAMEHTOB Ky3HEUHBIX
MOJIOTOB, KPOME MaTepHaJIOB, YKa3aHHBIX B OApa3szeie 5.1, JOHKHEI BXOAMT!
YyepTexH rabapuToB MOJIOTa C YKa3aHHEM THUIa MOJIOoTa (IITaMIOBOYHBIH, KOBOYHBIH) K

€ro MapKH;
HOMMHAJIbHAA ¥ IeHCTBUTENbHAs (C y4€TOM Macchl BEpXHell MOJIOBHUHBI IITaMIa) Macca

nagaromux qac*reﬁ; BBICOTA ¥X MagCHUA,

Macca mabora u CTaHHHBI;
Pa3MeEpH] IIONOUIBEI maboTa ¥ OTMETKH €€ OTHOCHTENILHO M0Jia nexa, a TakKe pasMepel

OHOPHOf"I IUIATBI CTAHHUHBL; -
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3HaueHHe KOI(QQHULHEHTa BOCCTAHOBICHHS CKOPOCTH y/Japa MPY LITAMIIOBKE H3AENHH
M3 [BETHBIX METAJIOB HJIM MX CILIaBOB;

BHYTpEeHHH} AnaMeTp UMIMHApa ¥ paboyee JaBlIeHHE Napa WM Bo3AyXa (MM SHEpTHs
yaapa).

7.3.2 ®yHIaMEeHTHl MOJIOTOB CIENYeT MNPOEKTHPOBAaTb B BUMAE KECTKHX IUINT HITH
MOHOJHTHBEIX 670KOB. IS MOJOTOB ¢ Maccoi Najalolmux 4acreid 8o 3 T BKIIOYHMTENBHO
JIOTIyCKAeTCs YCTPOHCTBO OAHOro obmiero (yHIaMeHTa MOJ HECKOJBKO MOJOTOB NPH HX
PacHoJIOKECHUH Ha OHOM JTHHHY.

7.3.3 Tomuuua nogmaboTHOH YyacTH GyHAaMEHTa JOMKHa OBITh HE MEHEe YKa3aHHOH B
Tabaune 10. '

Tabnuua 10
HomuHaneHasg Macca N .
" Tomnnaa noxmaboTHOH YacTH YHCI0 apMaTypHEIX CETOK B BEpPXHei
Tiazaromix qac:en MOI0Ta Mo, byHnaMenTa, M, HE MEHee vacTH QyHAaMeHTa
mp<1 1 2
1 <mg <2 1,25 3
2<my<4 1,75 3
4 <my<6 2,25 4
6<my<10 2,6 5 _
mg> 10 Cepiine 3 Cesrmne 5

7.3.4 OyHnaMeHTBl  Ky3HEYHBIX MOJOTOB  JO/DKHBl HMETh  KOHCTPYKTUBHOE
apMHpOBaHKE B COOTBETCTBHHU ¢ TpeOOBaHMAMH 5.2.14.

BepxHioo yacTe QyHAaMEHTa, IPUMBIKAIOUIYI0 K NOAIIAG0THON NpOKJIanKe, CleayeT
apMHpPOBaTh TOPH3OHTAIBHBIMH CETKAMM C KBaJIpaTHbIMH A4eiikaMu pasMepamu 100x100 mm
u3 crepxkHeil auamerpoM 10-12 MM; ceTkd cienyeT paclionaraTh psaMU C PacCTOSHHEM
Mexay HuMH mo Beptukaad 100-120 MM B konmyectBe, MpHHUMaeMoM Io Tabauue 10 u
3aBUCALIEM OT Macchl Mafalomei YacTH MOJIOTa my.

YacTe QyHAAMEHTOB KOBOYHBIX MOJIOTOB, PAClONOMEHHYIO MOJ IONOIIBOW CTaHWHEI
MOJIOTa, CIEAYET apMHUPOBaTh I'OPH3OHTAIBHBIMH CETKaMH C KBalPaTHBIMH f4eHKaMH U3
cTepkHel nuameTpoM 12—16 MM ¢ maroM B IpOOJIBHOM M MONEPEYHOM HampabieHHax 200
300 MM. AHalOTWYHBIC apMaTypHBIE CETKM CEAyeT YCTaHABIWBAThH y rpaHeil BEIEMKH JUIL
mabora Bcex BHIOB Ky3HEYHBIX MOJIOTOB, NMPHYEM BEPTUKAIBHBIE CTEPKHHM O3THX CETOK
HE0OX0AUMO JOBOJAUTE IO MOAOMBH QYHAAMEHTA.

7.3.5 [lepensiHHble NOAIA0OTHHIE NPOKIANKU CIEAYeT W3rOTaBIUBaTh M3 AyOOBBIX
OpycbeB; Ui MONOTOB C Maccoi Mamalommx yacrteid no 1T mommaboTHYIO NPOKIAOKY
JOTNYCKAeTCs H3TOTOBNATH U3 IMCTBEHHHULIB! WM COCHBI.

JlepeBsiHHBIE POKIAAKH CEAyeT NPEAyCMATPHBATh U3 MUJIOMATEPHANIOB 1-r0 copTa 1o
['OCT 2695 u TOCT 8486.

Ilpu o6ocHOBaHMHM pacyeToM M THO COrJacoOBaHHIO C 3aBOJAOM — H3TOTOBUTENIEM
MalIHUHB] JOITYCKAaeTCs 3aMEHATh JIEPEBAHHbIEC TOMUab0THEIE MPOKIAJKH Ha PE3HHOTKAHEBLIE.

7.3.6 AMINIATY A6l BEPTHKATGLHBIX  KonebaHuii  (yHAaMEHTOB  MOJNOTOB  MpPU
LIEHTPAIbHO# YCTAHOBKE a;, M, ClIELYET onpenenars no dopmyie (62), B koTopod UMIyIbC
BEpTUKANBLHOM cuibl J;, kKH-c, onpenensiercs no dopmye

J: = mgv, (106)

rae my — macca najamliux yactei MOJIOTAa, T,
V — CKOpOCTb Iajarouinux yacTed MOJIOTa B Havaje yAaapa, M/C, IIpHHUMaemas no
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3aJ]aHMI0 Ha [M[POCKTHPOBAHHC WK, IIPH OTCYTCTBHM TaKHX JaHHBIX,

onpenensemas 1o Gopmyiam:
JUIs1 MOJIOTOB, CBODOAHO Hajaromyx (GpUKIHOHHBIX H OXHOCTOPOHHETO ACHCTBHA),

v=0,92gh,; (107)
JUISE MOJIOTOB JIBOMHOrO AeHCTBUSA
A
v=0,65 2gh | 222 41 (108)
myg
WA y= 25”. (109)
my

B dopmynax (107)~(109):
ho — paGoyas BEICOTa MACHHUS yIAPAIOLIMX YacTei MOJIOTa, M;
Ap — mIOwWANk NOPIIHS B MHIHHApE, M;
Pm — CpeIHee JaBleHHe Napa WK Bo3ayxa, klla;
Esi — sueprus ynapa, kJK;
g — yckopeHue cBoGOIHOro najieHus, g = 9,81m/c’.

KoadduumesT BoccTaHOBIEHHA CKOpocTH yaapa € B Qopmyne (62) cmexmyer
NPUHUMATD: MPH IITAMIIOBKE CTAJIBHBIX M3TENHI JUT1 MOJIOTOB INTaMIIOBOYHBIX € = 0,5; mis
KOBOYHBIX M0J10TOB € = 0,25; IIpH ITaMMNOBKE M3JEIHH U3 LBETHBIX METAIOB M UX CILIABOB
K03 ULMEHT € CIEAYET MPHHUMATS 110 3aJaHHIO Ha [IPOEKTUPOBAHHUE.

7.3.7 AMILTATYRY BepTHKaJbHBIX KONeOaHHH (yHIaMEHTa MPU YCTaHOBKE MOJIOTA C
3KCLEHTPHCHTETOM CJIEAYET OonpelensTs 1o gopmynam (63) — (65), B KOTOPBIX 3HAUEHHE € —
TO e, 9T0 B 7.3.6, a 3HaYeHHe UMITyJIbCa MOMEHTa J, onpenesnsercs no popmyJe

Jo=Jee, (110)

rae € — DKCIEHTPHCHUTET yJapa, M.

I[Tpu ycrpoiicTBe 0611ieit MIUTHI 10 HECKOJIBKO MOJIOTOB B COOTBETCTBHH € 7.3.2 M nipu
HECKOJIBKUX OTACIBHO CTOAIMUX (PYHIAMEHTaX B LIEX€ aMIUIMTY Al BEPTUKAIBHEIX KOaeOaHHUi
($yHIaMeHTa ClielyeT onpeeNsTh C yYeTOM yKasanwuii 6.1.7.

7.3.8 Ins yMeHbIIeHHs KojebaHui (pyHIaMEHTOB MOJIOTOB M BPEIHOTO BIUSHUA MX Ha
o0Cy>KMBAlOUIMH IMEepcOHAN, TEXHOJNOIHYECKHE IMpOLECCH, BOMM3H pPacHONIOKEHHOE
000OpyOBaHHE M KOHCTPYKIMH 3[aHMH M COOpYXeHMH crelyeT, Kak IIpaBHIIO,
npenycMaTpuBaTh BHOPOH30IALHI0 HYHAAMEHTOB MOJIOTOB,

ITprmeHeHne BHOPOM3ONALMH SBIACTCA 00A3aTENBHEIM [ (BYHAAMEHTOB MOJIOTOB C
Maccoi najanmux yacteit 1 T ¥ 6onee, ecii OCHOBaHHA (QYHIAMEHTOB MOJIOTOB U HECYLIMX
CTPOMTETIbHBIX KOHCTPYKUHMIA 3JaHUH KY3HEHUHOro I(€Xa CNOXKEHBl MENKHMH H IBLIEBATBIMU
BOJIOHACHIIIIEHHBIMH [IECKAMH.

7.3.9 CymMa CTaTHYeCKOTO ¥ JMHAMHMYECKOrO JaBJIeHUH Ha MOAMAabOTHYIO MPOKIAAKY
HE NO/DKHA HpEBHILATh PacYeTHOTO COMPOTHBICHHUSA [PEBECHHBI NPH CXKATHH IIONEpeK
BOJIOKOH.

PacyeTHOe JuHamMuueckoe MaBleHHE Ha mNoAWabOTHYI0 mnpoknaaky o, klla,
BBIYUCIISETCA 1O hopMyJie
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o =1,6my |-, (111)
my Ayt
rae E,, — mopmymns ynpyroctu Marepuana nomuaboTHo#H npoknaakH, Klla;
m! — CyMMapHas Macca aGoTa ¥ CTaHMHbI [ IUTAMIIOBOYHBIX MOJIOTOB H Macca

madoTa A1 KOBOYHBIX MOJIOTOB, T;
Ay — onopHas momans mabora, M
{ — TONHIMHA MPOKJIAJIKH, M.

7.4 dynpaMeHTHE POPMOBOYHBIX MAIHH JTUTEHHOI O NPOU3BOJACTBA

7.4.1 TpeboBaHuss HACTOAIEr0 pas3fiena pacHpoOCTPAHAIOTCS Ha IIPOEKTHPOBaHHE
¢GyHnaMeHTOB (OPMOBOYHBIX (BCTPAXHMBAIOIIMX) MAIIMH JIMTEHHOr0 IPOU3BOJCTBA C -
BEPTUKANHHO HAIPaBJICHHBIMH YARPHEIMH Harpy3KaMH.

7.4.2 B cocTaB HCXOAHBIX AaHHBIX JIf npoexmponaﬂpm ¢yHAaMEHTOR (POPMOBOYHBIX
MalllMH JMTeHHOTo IpOU3BOJACTBA, KPOME MAaTepUasoB, YKas3aHHHIX B Ioapaszgene 5.1,
JOJDKHBI BXOIUTH:

HOPMATHMBHBIC CTATHYECKHE Harpys3kd, IiepefiaBacMbleé Ha (YHIAMEHT OCHOBHBIMH
MEXaHH3MaMH (BCTPSXMBAIOIIHM, TOBOPOTHBIM, NPHUEMHBIM H IIP.), U TOYKH NPHIONKCHHS
3THX Harpysok;

rpy30noJbeMHOCTh MallMH (CyMMapHas Macca ONMOKH U (OpMOBOYHON CMECH), Macca
NaJalolHX YacTed U CTaHMHEI BCTPAXHBAIOLIETO MEXaHH3Ma,

paboyas BEICOTA NMaJIeHHs BCTPAXHUBAOMIMX ([IaJAI0IIMX) YaCTeH MAIIMHEL;

pa3Mepsl B IUIaHE, TONIMHA ¥ MaTepHan HaAdyHAaMEHTHOH ynpyroi MpoKiaiKy.

743 na  ycrpoiicTBa  HaadyHOAMEHTHOM  YNpyrodf  NpOKNAgKd  ClexyeT
NpeaycMaTpuBaTh Opychs M3 1yOa M JIUCTOBYIO pesuHy. [ BCTpsaxuBaromux GopMOBOYHBIX
MALIVH IPy30MOABEMHOCTBIO MEHEE 5 T IOMYCKAETCs MPUMEHEHHe OPYCheB U3 JHCTBEHHHUIBI
WJIH COCHBI.

JlepeBaHHBIE OpYChsl CIEAyeT U3rOTOBIATL U3 APEBECHHBI, OTBevarome TpeGoBaHUAM,
yKa3aHHBIM B 7.3.5.

7.4.4 OyHnaMeHTEl (QOPMOBOYHBIX MAaWIHH JIMTEHHOrO IPOM3BOACTBA CIIEAYET
IPOEKTHPOBATh, KaK IIPAaBHJIO, JKEJI€300€TOHHBIMA MAaCCHBHBIMHU.

Bricota ¢yHAaMEHTa NOA BCTPAXUBAIOIIHM MEXaHM3MOM H PAacCTOSHHE OT [HA
KaHAJIOB, TOHHENEH M BEIEMOK [0 NOJOIUBLI (GYHAAMEHTa JOJDKHEI OBITh HE MEHEe YKa3aHHBIX
B Tabmuue 11.

Tabnuna 11
Bsicota ¢ysIamenTa nog Paccrosnue ot a1a kaHanos,
I'py30noxpeMHOCTE MAIIMHEI M., T | BCTPAXHBAIOLIMM MEXaHH3MOM, M, |TOHHEJEH H BBIGMOK J0 MOJOIIBHI
HE MEHee (dyHIaMeHTa, M, He MeHee

m. <15 : 1 0,2
1,5<m.<25 1,25 0,3
25<m.<5 1,5 0,4

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

10<m. <20 2 0,7

m,>20 2,25 0,9
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7.4.5 ApMupoBaHHe (yHAAMEHTOB (POPMOBOYHBIX MALIMH H MX OTACIBHBIX 3JIEMEHTOB
HEO6XOMMMO TPOH3BOAMTH B COOTBETCTBHM C TpeOOBaHMAMH, NMPHUBEACHHBIMH B 5.2.14, ¢

y4YeTOM CICOYIOIHX YKa3aHuH.
BepxHiolo 4acTh (yHIaMEHTa HENOCPEJCTBEHHO IOJ CTaHHHOH BCTPAXMBAIOLIErO

MEXaHU3Ma ClIeTyeT apMHpOBaTh MOPH3OHTAIBHBIMY CETKAMH, YHCJIO KOTOPBIX HA3HAYACTCA B
3aBHCHMOCTH OT I'Py30IIOABEMHOCTH MECXAHH3Ma, T:

oS 1-2 cerkH
orSnmols 2-3 ceTkH
cB. 15 34 ceTkHn

Hapy»xHbie kele3006TOHHBIE CTEHBl, Orpaxaaronme GopMOBOYHYIO MAUIHHY, CIEAYeT
apMHpPOBaTh ABOMHBIMH CETKaMH, HCHOIB3Ys B KAYECTBE BEPTHKAIbHOH apMaTyphl CTEPKHH
nuameTpoM 12-14 MM TIpH TPY30MOABEMHOCTH MaluH 0 15 T u aquamerpoM 16-20 MM mpu
6osbLIed TPy30N0JbEMHOCTH. B kxauecTBe MPOJOIBHON apMaTyphl CAEAYET NPeayCMaTPUBATE
crepxuu auamerpoM 10-12 MM ¢ wmaroM cootBercTBeHHO 300—400 Mm. CeTkn cnemyer
COENUHATE MeXIOy co0Ol MomepeyHBIMH CTepkHAMH auamerpoM 10-12 MM uepes 600-
800 MM B rOpM30HTAIBHOM M BEPTHKAJILHOM HANpPaBICHUSX.

Hapy>xHble 60K0BbIe rpaHy $hyHIaMEHTa CleayeT apMHPOBaTh apMaTyPHBIMH CETKaMH,
BEITOJHEHHBIMK 119 QYHIaMEHTOB 06heMOM 80 M’ 1 MEHee ¢ BEPTHKATBHBIMA CTEPKHIMH
nnametpoM 12-14 MM u marom 200 MM, a gns ¢yHaamenToB obwvemoM 6Gosee 80 M -
auaMeTpoM 16-20 MM ¢ TeM xke marom.

7.4.6 ®opMOBOYHblE MAIIMHBL C MOBOPOTHO-NEPEKHIHBIM MEXAaHU3MOM CllEdyeT
pacnonaraTe Ha (QYHJaME€HTe, KaKk IIpaBHI0, OOpalleHHBEIMH IOBOPOTHO-NEPEKHAHBIM
MEXaHH3MOM B CTOPOHY CTPOMUTEIbHBIX KOHCTPYKIIHIA.

7.4.7 AMIDIMTYB1 BepTHKAIBHBIX KoneGaHwi (YHOaMEHTOB (OPMOBOYHBIX MAlUMH
CIIE/lyeT OMpPENeNsTh B 3aBHCHMOCTH OT COOTHOUIGHHS YITIOBOK HacTOTH ®, €, CBOGOIHBIX
BEPTUKAIBHBIX KoJjeGaHHi MOJBIKHBIX YacTel MaIIMHBI HAa YIpyrod HaadyHAaMEHTHOH
NPOKIAAKE M YIJIOBOM YacToThl A, ¢!, croGomHbIX BEPTHKANBHBIX KoneOaHHH Bcei
yCTaHOBKH Ha IPYHTE, ONpeAenseMbIX o GpopMynam:

o= |—F . (112)

K
AL = —z, (113)
rae k — cymmapHelii  kKO3DQUUMEHT IKECTKOCTH  ynpyrod  HaadyHIaMEHTHOH
npoxnanku, kH/M, onpeznenseMslii o Gopmyiie

_ AE,E,
tE, +t E’

3pece A1 — mIOWanpb CTAHUHBI BCTPAXMBAIOLIET0 MEXaHH3Ma, M
E, — Monynb ynpyroctu JepeBsHHOI Npoksanxu, klla;
E, — MOIyNb YIpYrocTH Pe3MHOBOMN NPOKIAJKH, IPUHUMAEMbI B 3aBUCHMOCTH OT
tBepaoctu o TOCT 263,
Iy — TOJILKHA PE3UHOBON NPOKIAAKH, M;
lw — TOJIUMHA NEPEBAHHOMN NPOKIAAKH, M;
m’ — Macca YCTaHOBKH, T, OrpejensemMas 1o hopmyse
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m'=mo+m+m (114)

mp — CyMMapHas Macca MaJalomMX YacTell MaIlMHbl, BKJIIOYad Maccy ONOKH M
($OpMOBOYHOI CMECH, T;
m; — Macca CTaHHHbI BCTPSAXHBAIOLIETO MEXaHH3Ma, T;
m — obmas Macca (QyHIAMEHTa, HEMOJBIKHBIX YacTed MalMHBEI M I'pyHTa Haj
obpesaMu QyHIaMeHTa, T.

IIpu ycnoBun @ > 0,7A', aMIUTATY ARl BEPTHKAILHBIX KoJeOaHuii g, U a, GYHIaMEeHTOB
(bopMOBOYHBIX MalIMH cHeQyeT onpeaeiiarb no ¢opMynam (62)-(65), B KoTOpBIX
€ — KO3Q(HUIHEHT BOCCTAHOBAEHHA CKODOCTH YyHapa, IPHHHMAaeMbIil paBHBIM HYJIO;
J; — UMITyJIbC BEpTHKaNbHOH cuibl, KH-c, onpenensemsiii mo ¢popmyne (106); Jo — umimynsc
MOMEHTa CHJ OTHOCHUTENIBHO ropu3oHTanbHOH ocH, kH-c-M, ompenensemsiii no dQopmyne
(110); v—ckopocts mamaromux vacredl (OpMOBOYHOH MalIMHEI, M/C, ONpeAenseMas IO
dopmyne (107), B KoTopoH ho—paboyas BBEICOT2 NAafeHUA BCTPAXHBAIOIIHX YacTel
MaIHHbL, M.

Bmecto 3nadeHHmd A, u m B dopmyne (62) crnenyeT NPUHUMATH 3HAYEHUA
COOTBETCTBEHHO A'; H m’', BoraucneHHbie o Gopmynam (113) u (114), a BMecTO 3Ha4CHHH A,
u B0 B QopMyane (65) — 3HaueHHA L', K B'yg; 3HAUEHHE ', Onpenensercd no GopMyie

Ay = 6,—“’—, (115)
@0
rae 0'gp — MOMEHT HMHEpUMM MacChl BCEH YCTaHOBKM, BKJIOYas Maccy MOABHXHBIX
yacTeld, OTHOCHTEIBHO OCH, MpOXOAALleH dYepe3 LEHTP TAKECTH NOJOUIBHI
yHIAMEHTA IIEpTIeHIUKYIIAPHO IIOCKOCTH KOTeGanmii, T-M,

[pu yciaosuu o < 0,70 aMIUIMTYXy BepTHKaIbHBIX KoneGaHuUMl a, QyHIaMEHTOB
(GbOpMOBOUHBIX MAIMH CIEAyeT onpenenars no dopmyne (54), B KOTOpOH a, — aMILIUTYAa
BEPTHKAJIbHBIX KOJeOaHM obmiero LeHTpa TSKECTH (QyHIAMEHTa M HEIIOJBMXKHBIX dacTel
MaUInHEI, onpenenseMas mo gopmyie (55); a’; — aMIuIUTyIa BEPTHKATbHON COCTaBIAIOLICH
BpalllaTeNbHBIX KojaeOaHui (yHAaMEHTa U HEMOJBI)KHBIX 4acTed MAMIMHBI OTHOCHTEIBHO
rOPH3OHTAIBHON OCH, HpoXonsliei depe3 UX OOMMHA LIEHTP TKECTH MEPHEHAMKYJISPHO
IIOCKOCTH kojebaHuil. [lnis (QyHZAMEHTOB MalIMH C LEHTPaIbHBIM MPHIOKECHHEM
JHHAMHUYeCKOH Harpy3ky (BCTpSXHUBAIOIIHE CTOJB! U (GOPMOBOYHBIE MALIMHEI CO IITH(TOBBIM
ceeMoM) a; = 0. B cilydae npunoxkeHHs THHAMHUYECKOH HArpy3Kd € 3KCLUEHTPHCHTETOM
(bopMOBOYHBIE MAaINMHBI C MOBOPOTHO-NIEPEKUIHBIM MEXaHM3MOM) 4'; ONPENENACTCHA MO
dopmyne (57).

B dopmynax (55) u (§7) muHamMuyYecKyro Harpy3ky Ha (QyHIaMeHT (OpMOBOYHOM
mammne F,, kH, cnenyer BeraucaTs no gopmyne

Fy=mgy |——, (116)
my +m,
a BMECTO YITIOBOM 4acTOTHl BpalliCHHS MAMIKMHBI ) CIEAYET MPUHUMATH YIIIOBYH0 YacTOTy
cBOOOJIHBIX BEPTUKAIBHBEIX KoJeOaHWH MNOABMXKHBIX dacTed MallMHBI Ha YNpyro#
HaIpyHAAMEHTHOH MPOKJIazke, onpenenseMyio no opmye (112).
Jins yMeHbleHHs BpalUaTeNbHbIX KonebaHui GyHnamMeHTOB GOPMOBOYHBIX MAalIMH C
II0BOPOTHO-NEPEKUAHBIM ~ MEXaHM3MOM  OKCLECHTPHCHUTET TPWIOXKEHHS JWHAMHYECKOH
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Harpysku ciegyer orpaHuumBaths 10 5-10 % pa3Mepa CTOpOHBI MOJOIUBEI (GyHJaMeHTa, B
HanpaBJIeHHH KOTOPOH NPOHCXOAMT CMEIIEHHE TOYKH NMPHIOKEHHS YAApHON HarPy3KH.

OKCLEHTPHCHTET B PACIONOXEHHM LIEHTpa TSXKECTH (QYHAAMEHTa MAIIHHBI Y LEHTpa
TSDKECTH TIONOIIBH (yHIaMeHTa MoxeT nocturate 15 % pasmepa CTOPOHBI IOAOIIBBI
¢yHaaMeHTa, B HaNpaBlIeHHH KOTOPOH IMPOMCXOIUT CMEILLIECHHE LIEHTPa TAKECTH yHAaMEeHTa
B Clydae CMEILEHHS LeHTpa TAXECTH MOJOIIBE B CTOPOHY HPHIOKEHHS JHHAMHYECKOH
HarpyskH.

7.4.8 PacueTHOE 3HAYCHHE AaMIUIMTYJABl BEPTHKAIBHBIX KoneOaHHH (yHIaMEeHTOB
(OpMOBOYHBIX MAIIHH JAOKHO YAOBAETBOPATE YCIOBUIO (4).

AMIUTHTYly BEPTHKIbHBIX KojneGaHuM (yHZAMEHTOB (OPMOBOYHBIX MAIIMH C
MIOBOPOTHO-NEPEKUAHBIM MEXaHH3MOM, ONPENCICHHYIO U TOPLOBBIX IpaHei QyHAaMeHTa,
Jommyckaercs ypenuuuBaTe Ha 20 %.

7.4.9 IIpu oCHOBaHMH, CIOXXEHHOM MENKMMHM WM NbUIEBATBIMH BOAOHACHIIIEHHBIMH
MmecKkaMd, A MallMH rpy3onoaneMHocthio 10T M OGojee ciemyer, Kak IpaBHIIO,
npeaycMaTpHBaTh BUOPOH3OJIALIMIO (PYHAAMEHTOB.

7.5 ®ynaamenThbl GOPMOBOUHBIX MAIIMH /1Sl TPOM3BOACTBA COOPHOrO XkKeJe300eToHA

7.5.1 TpeboBanuss HacTOAIIETO pa3fesla PpAacNpOCTPAHAIOTCA HA TPOCKTHPOBAHHE
(GyHOAaMEHTOB CHAEAYIOLIMX BHAOB MallMH 1M IPOM3BOACTBAa ((HOpMOBAHHSA) COOPHBIX
Kene300€TOHHBIX U3MeaUi U KOHCTPYKUHIA:

BUOPALMOHHBIX [UIOIIAA0K Ha YIIPYTHX ONOpax;

BUOpOYJapHBIX IIOILIAKOK HA YIIPYTHX OIOpax;

yJIapHBIX (KyNayKOBEIX) IUIOLIAZOK CO CBOOOAHBIM MaJJEHHEM JIBHXKYIIMUXCS YacTell;

CTAIlHOHAPHBIX ¥ CKOJB3SMIMX BUOPOLUITAMIIOB.

7.52B cocTaB MCXOAHBIX [AHHBIX Ui TIPOEKTHPOBAaHUS (QYHIAMEHTOB MalllyiH,
yKka3aHHBIX B 7.5.1, KpoMe MaTepHanoB, NeEpeYdCleHHBIX B Moipasfene 5.1, MOMKHBI
BXOIHTh:

Macca MOABMKHBIX YacTeit IIOIaaKy;

CX€Ma PacrolOXKEHNs, THIT K )KECTKOCTb YNPYTHX ONOp;

YHCIO OBOPOTOB B MHHYTY M aMILIHTYa BO3MYUIAIOIMX CHJI BHOPAaTOpa, MOMEHT
3KCLEHTPHKOB BHOpaTopa;

3Ha4YeHHE Ge3bIHEPLIHOHHON IPUIPY3KH;

BBICOTA NI3JICHUA YapHOH YacTH IUIOIIAKY;

pacloNOKeHHe M pa3Mepsl pabodymMX MECT, €ClIM TEXHOJIOTMYECKMM IpPOLECCOM
NPOM3BOJACTBA HE MpeXycMaTpUBAaeTCs IUCTAHIMOHHOE YIIpaBjieHHE paboToH paHHOM
¢$OpMOBOYHOH MAIUUHEL.

7.5.3 ®yunamenTsl nox  (OPMOBOYHBIE MalIWHBI JUIA TPOM3BOACTBa CcOOpHOro
xKee306€TOHa ClIEyeT NPOEKTHPOBATh MACCHBHBIMU B BUIE IUIHT UM 6710K0B. DYHIAMEHTHI
clielyeT apMHpPOBAaTh B COOTBETCTBHH ¢ TpeGoBaHUAMH 5.2.14.

7.5.4 PaGouee Mecto Ha (QyHmameHTe HOMKHO OBITh 3amuieHo oT Bubpauuit B
cooTBeTCTBHH ¢ TpeboBanmusamu ['OCT 12.1.012.

7.5.5Ipn QopMoBaHWH H3menuit B BBHICOKHMX (opMax (HampuMep, KacCeTHbIX)
obcayuBarolMe IJIOWAAKH BOKpyr ¢GopM (KacceT) He JONYycKaeTcs ONMpaTh Ha
(yHIaMeHTBI HOPMOBOUHBIX MAILKMH ¥ COEAUHATh C HUMH.

7.5.6 @yHaaMeHTsl MOA BHOpaLMOHHBIE, BMOpOyJapHble W yIapHHIE TUIOLIAAKH, a
TAKKe 110J CTAlMOHApHBIe BMOpOIUTAMIBI ClEeAyeT NPOEKTUPOBATh TAKUM 00pa3oM, 4TOOBI
LEHTP THKECTH MJIOIAA NOAOMBE ()YHAAMEHTA M LIEHTP ECTKOCTH YNPYTHX OTOP, a TAKKeE
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JHMHHHM JeHCTBHA PaBHOACHCTBYIOIIEH BO3MYyIIalOIIHX cHI BHOpaTtopa HIM YAapoB
pacnonarajiich, Kak NpaBUiIo, N0 OXHOM BEPTHKANH. ’

OKCLEHTPHCHTET pPaBHOACHCTBYIOIEH BO3MYLIAIOMMX CHI BUOpaTOpa WIH JIHHHH
ACHCTBUA yIapoB 10 OTHOMIEHHMIO K LEHTPY TAXKECTH IUIOIIAJH NOAOMBH (YHIaMEHTa He
AOJDKEH TPEBBIIIATE: /11 BUOPALMOHHBIX [IOMA0K H CTAIIMOHAPHBIX BHOpoITamIios 3 %, a
A1 BUOpOYIapHBIX M yIapHBIX IIOManok 1 % pasmepa cTopoHs! mojoIBH (GyHAAMEHTa, B
HaIpaBJICHUU KOTOPOH CMEILAeTCs paBHOJEHCTBYIONIAS.

7.5.7 AMIUIHTY/IBl BEPTHKANBHEIX KoneOaHMH a, QYHHaMEHTOB MOX BHOpAIl[MOHHEIE
IUIOIIAJKA Ha YIPYIMX ONopax CHemyeT onpeensts no dopmynam (54)+57), B KOTOpHIX
AMHaMHYECKYIO Harpysky Ha pyHpamenT F,, kH, ciegyet Beraucnsts no gopMyie

F-MaK )
myg _
TH€ M. — MOMEHT JKCUEHTPHKOB BHOpaTopa, KH-M, mpuHMMaeMEld MO 3aJaHUIO Ha

NPOEKTHPOBAHHE;
mo ~ Macca TOJIBHXHBIX 4YacTed MIOILAAKH BMeCTe ¢ QOpMyeMEIM H3JETHEM, T,
KOTOpasi HEe YYHTHIBACTCS P ONPEACIIEHUH MacChl Beel YCTaHOBKH m (6.2.5);
K ~ cymmapubiif ko3QoHuMeHT >xecTkocTH omnop, kH/M, NpHHHMaeMblii I0
3a1aHUIO Ha IIPOEKTHPOBAHHE.

7.5.8 lna  dynnamentoB  BHOpOyIHAapHBIX M YAapHEIX IUIOIIAJOK  CJENyeT
TIpeyCMaTpUBaTh, KaK IPaBUIIO, BUOPOU3ONALIHMIO.

PacyeT aMILIATY ] BEPTUKAIBHEIX KonebaHUH a, HeBUOPOH30IHPOBAHHEIX (YHIAMEHTOB
ClIedyeT NpOU3BOAUTS N0 opMyie (62), B KOTOPOi J; = my v, K03QPULHEHT BOCCTAHOB/IECHHUS
CKOpOCTH yaapa npuHHMaloT € = (,5; cCKOpocTh yAapa v, M/C, ClieAyeT BBHIYHUCAATH s
YAApHBIX IIomaaok 1o ¢popmyie (107) (cm. 7.3.6), a st BUOPOYAAPHEIX — L0 popmyJie

po Lo (118)

b
my®
roe F, ~ pacuerHoe 3HaYeHHe BO3MYyLIaoLIeH CHIIEI BHOpaTOopa, KH;
mo — Macca IOJBHXKHBIX YacTeH, BKIIoYas Maccy GOpMEI C GETOHOM, T;

® ~ YTIOBas 4acTOTa BPALIEHHS, C .
7.5.9. AMIIUTYAB! BePTHKAIbHBIX KoyneGaHHH @, (YHIaMEHTOB BHOPOILTAMIIOB

CIIEyeT ONpenenaTs no gopmyine (54), B KOTOpOil BENUYUHEL a; ¥ @'y, M, CIICAYET BHIYHUCIATH
no gopmynam:

0,64F, |3\, / 0)* +1
a,= [ > ]; (119)
mo
0,32F,el| 3(A,/w)*+1
a) = [ h ] (120)
cha)

roe F, — pacyeTHOe 3Ha4YeHWE BEPTUKATBHON COCTABIAKOMEH BO3MYMIAIOIINAX CUI
Malingsl, kH;
€ — JKCLEHTPHUCHTET €€ MpPUIOKEHHUS, M, NPUHUMAEeMbI Ui CTalMOHapHBIX
BUOPOLITAMIIOB PaBHBIM HYJIIO;
m — macca QyHIaMEHTa, 3aChIlIKH TPYHTa Ha ero obpesax, HEeMmoABMXHBIX yacTeif

43




CH 26.13330.2012

MaIIHHbI ¥ POPMYEMOT0 H3ZICIHS, T,

0, — MOMEHT HHEpPLUMH Macchl (yHIaMeHTa, 3aCHIIKM IPyHTa Ha ero obpesax,
HEMOABIDKHBIX YacTeil MaluHBl H POPMYEMOTO U3AENUs OTHOCHTENBHO OCH,
NpoXOMAeH 4epe3 OOIMH LEHTP THKECTH NEpPNEHAMKYNAPHO IUIOCKOCTH
KoJiebaHHH, T-Mz;

Ay — YriIoBas 4acTOTa BpAIATENbHBIX KoJeOaHHH QyHIaMeHTa, ¢!, onpenensemas
no Qopmyne (48), B KOTOpoH Og0 — MOMEHT MHEPLMHM MacChl QyHIaMeHTa,
3aCHINKM IpyHTa Ha €ro obpe3ax, HENMOABHXXHBIX YacTed MAalIMHBI M
popMyeMoro H3neIHs OTHOCHTEIBEHO OCH, IPOXOASALIEH Yepe3 LEHTP TAKECTU
NOJONIBE! GYHIaMEHTa NEPIEHAKKYIAPHO MIOCKOCTH KollebaHui, T-M>

w, Az, | — TO XKe, 9TO H B PopMyax noapasaena 6.2.

7.6 ®ynnamenTsl 000pyA0BaHMS KOMPOBLIX OOHHBIX MJIOMIAA0K

7.6.1 TpeGoBaHHA HACTOAMEr0 pa3deNa pPacTpOCTPAHAITCS Ha TPOEKTHPOBAHHE
¢yHaaMeHTOB (OCHOBaHHMH) KOMNpOBEIX OOMHBIX IUIOMIAAOK KOMPOBHIX LEXOB H
CKpanopas/ieIoyHbIX 6a3.

7.6.2 B cocTaB MCXOMHBIX AAaHHBIX JUIS NPOCKTHUPOBaHHS (YHIaMEHTOB 000pYNOBaHHS
KOMpPOBBIX OOMHBIX IUIONIANOK, KpPOME MAaTEpUasoB, YKa3aHHBIX B moapaszene 5.1, JOIDKHEBI
BXOZMTB:

Macca yZapHO# 4acTH KOIpa, T, U BEICOTA €€ NaJeHHU, M;

pasMeps! B IUIaHe IUIOMWALH, Ha KOTOpPOH MPOHM3BOANTCS pa3bHBKa (pa3aenka) CKparna,

JIaHHbIE O PACIOIOKEHHUH KOIpa [0 OTHOLICHHMIO K CYHIECTBYIOILMM H IIPOEKTHPYEMBIM
37aHHUSIM H COOPYKEHHUSAM.

7.6.3 KoHcTpykuuu OOHHBIX IUIOIAJOK ClIEAYET HasHayaTb B 3aBUCHMOCTH OT
TabJIMYHOTO 3HaYEHUS PaCYETHOTO CONPOTHUBICHHSA TPYHTOB OCHOBaHHMS Ry, ONpeneaseMoro
o CIT 22.13330, u sHepruu yaapHo# yacTu Kompa.

7.6.4 B rpyHTax co 3HaueHueM Rg2 200 xIla v npu 3Hepruu yaapHOH 4acTH Kompa J10
300 xIx kompoBble OoifHblE IUIOWIAAKM CIEAYET YCTpauBaTh B BHAE CTAIBHBIX IUIMT
(maboTa), yKiIaApIBagMbIX 110 CJIOK 60JBaHOK MK MapTEHOBCKHX KO3JIOB M MENKOro CKpara
TOJNIMHON HE MeHee | M, 3aNnOJHAIOIIMX KOTIOBaH [NIyOUHO He MeHee 2 M.

7.6.5 B rpyHTax co 3HaueHHeM Ry < 200 xIla u npu 3Heprun yaapHo# yacTu Kompa J0
300 xIx mon cranpHEIMH miauTaMH (mabGoToM) OGOJBaHKM MM MapTEHOBCKHME KO3JIBl H
MeJIKHii cKpan (cornacHo 7.6.4) cineyeT YKIaAblBaTh 10 MOACTHIIAMOLIEH TeCYaHO! NMOLYIIKe
TOJILIMHOM HE MeHee | M, YCTPOeHHOH Ha jkee300€TOHHOH miuTte TommuHoR 1-1,5 M.

7.6.6 B rpyHTax co 3HayeHueMm Ro2 200 kIla # npu 3Heprud yHapHOH HacTH KONpa
6onee 300 x/Ix xonpoele 6oHHBIE TUIOIAAKH CleNyeT YCTpaHBaTh B BUIE CTATbHBIX IUTUT
(11aboTOB), yKJIaABIBAEMBIX 110 CIIOKO GOIBAHOK MIIM MAapTEHOBCKMX KO3JIOB M MEJKOTO CKparna
TOJNIIMHOM He MeHee 1,5M M MOACTWIAIOLIEMY CJIOK MecKa TONIIHHOM He MeHee 1 M,
OrpaX<IaeMeIX XeJle300e TOHHBIM [IMTHHIPOM HIH KOPOOOM.

7.6.7 B rpynTax co 3uauenuem Ry< 200 kIla W mpu 3Heprud yaapHO# 4acTH Korpa
6onee 300 xJIx Konpossie GoMHbIE MIOWALKH ClIEAYET YCTPAUBATh B BHIE KeJIe3006 TOHHBIX
KOPBITOOOPa3HBIX MPSIMOYTOABHBIX MM KPYTJIBIX B MiaHe KOHCTpYKuui (¢yHIZaMeHTOB), B
KOTOPHIX pa3sMELIaloTCs CTalbHble IUIMTHl (11a0O0THI), Y/OXKEHHblE Ha NOAMAGOTHYIO
NPOKJIAZIKY, BBITIOJHAEMYIO, KaK MMPaBHIIO, W3 TPeX CJIOEB: HMXKHErO 3alIMTHOIO —B BHJE
HECKOJIbKMX IMTOB M3 ayboBeix OpycheB obwed tommuHod no 800 MMm; cpensero
aMOPTHU3HPYIOLIETO — B BUJIE€ MHOTOCJIOHHOH KOHCTPYKIMM M3 4YepeayloUIUXcs ClIoeB
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4yryHHOH cTpyku TommuHoR 80-100 MM M CTaJIBHBIX JIHCTOB TOMLHMHOH He MeHee 20 MM;
BEpXHero — u3 OpoHeBbIX MIMT ToNKMHOH 30-100 MM, Ha KOTOPEIX pPa3MEINAIOTCS CTaJbHEIE
OMIOMBI.

7.6.8 XKene3zobeToHHbIE KOHCTPYKIMM (YHIAMEHTOB 10X 0OOpYAOBaHHE KOIPOBBIX
OONHBIX IIOMA/IOK CAETYET IIPOEKTHPOBATH MOHOIHTHBIMH.,

7.6.9 l11aboT xonpoBo# OOHHON MIIOWIA[AKK JO/DKEH YCTPaMBaThCA U3 CTANBHBIX IUIHT
TonMHON He MeHee 0,5 M; OPHEHTHPOBOYHYIO MacCy 1maboTa my,, T, CJIERYET IPUHHUMATE HE
menee 0,5 mohg, TIe mou ho— COOTBETCTBEHHO Macca, T, M BBICOTA IafeHHS, M, YAApHOl
4acTH KOMpa.

7.6.10 BOKOBEIE CTEHKH >K€I€300€TOHHBIX OIpaXJEeHHMH CliefyeT 3allMINaTh MO BCeH
MOBEPXHOCTH HM3HYTPH M INOBEpPXY CTalbHBIMH IUTHTaMH TONIIHHOM He MeHee S50 MM,
NPUKPEIUICHHBIMH K IEPEBAHHBIM OpychaM cedeHrueM He MeHee 150x150 MM.

J1s yMeHBIIEHHs DaslieTa OCKOJIKOB Pa3’OHMBacMOro JOMa CTEHKH KeJle300eTOHHBIX
OTpa)<ICHHH BbIIIE YPOBHSA I1aboTa (Ha BEICOTY HE MEHEE MOJIOBHHBI HAaHOOJBIIETo pa3Mepa B
IUIaHE) CiedyeT yCTpanBaTh HAKJIOHHEIMH BHYTpb Ha 7-10°.

7.6.11 MHUHHMaJIBHBIE PACCTOSIHUA OT KONPOBBIX GOMHEIX yCTPOHCTB A0 PYHAaMEHTOB
CTPOUTEIBHBIX KOHCTPYKIMH 30aHUi H COOpYKEHHUH clielyeT NpHHKMATh 1o Tabmume 12.

Tabnuna 12
Paccrosaue ot Komposeix G0MHEIX YCTpoicTB 10
TpyHTS! ocHOBaHUS dynnamenTos CTPOHTENBHEIX KOHCTPYKUWH, M (He
MeHee), TP} Macce YAApHOH YacTH KOnpa ng, T
mOS3 I<my<? MQZ7

CkanpHble U IOTYCKAIBHBIE 15 20 30
KpynHoo610Mo4HBIE, IECYaHble CYXHE, TIHHUCTHIE C 30 40 60
nokasareneM tekydectu I < 0 (B ToM uncne
JIECCOBHJIHBIE)
[MecuaHplie BaaKHbIE, INIMHUCTHIE C [I0KA3aTEIeM 40 60 80
tekyyectH 0 <[, <1
[Mecuansie BOOZOHACHIIIIEHHBIE, TIHHHUCTHIE C 50 80 100
nokazareneM Tekyuectu I; > 1

Mpumevanne— [Ipu BO3BEAEHHUH KONMPOBEIX YCTAHOBOK Ha BOMOHACHIIEHHBIX NECYAHBIX W TeKydel
KOHCHCTEHLIMY TIMHHCTHIX TPYHTAX ClIe/lyeT HCKYCCTBEHHO YKPEILIITE OCHOBAaHHUS (YHIAMEHTOB CTPOKTENBHEIX
KOHCTPYKUMIH (KONPOBEIX II€XOB W CKpamopasfieNodHbIX 6a3), pacmoioEHHLIX HA PACCTOSHUSAX, MEHBIUHX

Ka3aHHEIX B Tabmune 12,

7.7 ®yHaamMeHThI ApoOUIIOK

7.7.1 TpeboBanuss HacTOALIEro pasjeia pacHpOCTPaHAIOTCS Ha [POEKTHPOBaHHE
(YHIaMEHTORB MEKOBEIX, KOHYCHBIX (THPAIMOHHBIX) H MOJIOTKOBBIX (YZapHbIX) APOOHIIOK.

7.7.2 B cocraB MCXOJHBIX JAHHBIX U1 IMPOCKTHPOBaHHA (YHAAMEHTOB IpOOMIIOK,
KpOMe MaTepHaJIOB, YKa3aHHbIX B nojpasneine 5.1, J0MKHBI BXOAUTS!

3HAYEHHUS TOPHU3OHTAIBHON M BEPTUKAIBGHOM COCTABIAIONIMX PaBHOJACHCTBYIOIIECH
JAVHAMHYECKMX Harpy3ok F, M HMX MecTa IpPUJIOXKEHHS COOTBETCTBEHHO OTHOCHTENIBHO
BEpXHEH FrpaHd QyHAaMEHTa ApOOMIOK M BEPTHKAJIBHOH OCH, MPOXOAAIIEH depe3 LEHTP

TSOKECTU APOOUIIBHON YCTaHOBKH;
4acTOTa BpalleHUs Bajla IKCUEHTPHKA A/ KOHYCHBIX JpOOHIOK MM TJIaBHOTO BaJia JJIs

APYTHX BUIOB IPOOUIIOK;
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Macca BPaILAIIHUXCS YacTel; YMCI0 M Macca MOJIOTKOB, PACCTOAHHE OT OCH BPAILCHHUS
10 LEHTPA TSHKECTH MOJIOTKA JUTS MOJIOTKOBBIX APOOHIIOK;

Macca Kopryca ApoOHIIOK, Macca 3aloTHEHHA.

7.7.3 MoHonuTHEIE  QYHIAMEHTHl  APOOMIOK  PEKOMEHOYETCS  MPOEKTHPOBATH
NPEMMYILECTBEHHO CTEHYaTBIMH K3 JIBYX CTEH (MeXIy KOTOPEIMH IPOIYCKAaeTCs
TPaHCIIOPTEP), HIDKHEH ¥ BEpXHEH MINTBHI (WK JBYX BEPXHHX INONEPEUHBIX PHIENe).

7.7.4 CO0pHO-MOHONUTHBIE (DYHAAMEHTH IPOGHIOK PEKOMEHAYETCHS IMPOCKTHPOBATH
CTEHYaThHIMK HIM pPaMHBIMH, IpeJyCMaTpuBas HWKHIOK [UIHTY H BEPXHHME PHIEIH M3
MOHOJIUTHOTO JKene306eToHa.

7.7.5 'pynnoBele GyHAaMEHTH! TI0J HECKONBKO APOGHIOK CIEAyeT NpedyCMaTpHBATh
NpHU pacrooKeHUH APOOHIOK:

OJHOSPYCHOM — CT€HYATBIMU MJIH PAMHBIMH;

JBYX- WJIM TPEXBAPYCHOM — CTEHUATBIMH.

IIpu 3TOM COOPHO-MOHONUTHBIE (PYHAAMEHTHI CleNyeT NPOEKTUPOBaTh, KaK NPaBMIIO,
13 0JIOKOB HJIM CTEH, OIMPAFOLINXCSA Ha MOHONUTHYIO HIDKHIOKO TUIHTY H CBA3AHHBIX NIOBEPXY
MOHOJIMTHEIMH 00BA3KaMH.

7.7.6 TlogomBe OTHENBHBIX (YHAAMEHTOB KOHYCHBIX JpOOHMIOK pEKOMEHIyeTcs
npuAaBaTh KBajgpaTHyo ¢opMy, a ¢yHaameHTaM JApoOMJIOK OCTalIbHBIX BHJOB —
NPAMOYTOJBHYIO.

7.7.7 Pacuer xoneGanui#t (QyHAAMEHTOB JAPOOMIIOK CBOJUTCA K  OIpPEACICHHIO
HauOoJIbLIEeH aMIUTUTY bl FOPU3OHTANBHBIX KoNeOaHui BepXHeit rpaHu QyHIaMeHTa.

Pacyer ciefyer BHIONHATEL B COOTBETCTBHHM ¢ TpeboBaHusAMH 6.1.1 ¥ noapasaena 6.2.

7.7.8 Pacuer  xonebaHuii ~ (QYHOAMEHTOB  KOHYCHBIX  JApOOHMJIOK,  HMEKUIHX
NpAMOYTONbHYI0 (GOpPMYy MOJOWIBEI, CIEAYeT MPOH3BOAUTL B IIOCKOCTH, COBHAAaoLIeH ¢
HaIpaBJI€HHUEM MEHBILETO pa3Mepa NOJOMLIBL.

7.7.9 Pamuble ¢yHaamMeHTH ApOOHIOK CIEXYeT PpacCYMTHIBATH IO TPOYHOCTH HAa
AeHCTBHE Beca BCEX DJJIEMEHTOB YCTAHOBKH € YY€TOM Beca 3allONHEHHS H CHIbl Fy,
3aMEHSIOLIEH AHHAMHYECKOe NEHCTBME MAIUMHBI, B COOTBETCTBHM C YKazaHMAMH 5.2.20 u
5.2.21.

3Hauenue Fy caeayer onpeleasrts no ¢popmyne (2), B KOTOpoid HOPMaTHBHOE 3HAYEHHUE
AMHAMUYECKOH Harpyskd F, YCTaHAaBAMBAETCS MO 3aJaHHI0 Ha NPOEKTHPOBAHHE, a
KO3QOUIMEHT HANeXKHOCTH 1O Harpyske M KOdQHUMEHT NUHAMHYHOCTH CIIEOyET
pYHUMAThH 1o Tabmuue 3.

HopMaTrBHOE 3HaueHHe AHHAMHUYECKON Harpysky F,, kH, [ MONOTKOBBIX JpOOHIIOK
P OTCYTCTBHH JAHHBIX 3aBOJIa-U3rOTOBUTENA JOIYCKAETCS ONPEAENATh N0 GopMyJie

F,= moe(oz, (121)

rae  mo — Mmacca Bpall[arouMXcs YacTedt npoOuiky, T;
€ — IKCLEHTPHCHUTET Macchl mo, MpHHUMaeMbiX paBHbIM 0,001 Mm;
® — YIJIOBAs YaCTOTA BPALCHHs MacChl Mo, ¢ .

7.7.10 IIpu pacyere mnpouyHoCTH (GYHIAMEHTOB MOJOTKOBEIX JPOOHIIOK cCleayer
NPOM3BOAUTL TPOBEPKY Ha OTPHIB MOJOTKA, NP ITOM HOPMAaTHBHOE 3HAYCHHUE
JAMHAMUYECKOH Harpy3ku ciemyer onpenensrs no ¢opmyne (121), nmpuHuMas B Heil Maccy
mo PaBHOH Macce OJHOro MOJIOTKA, 8 SKCLIEHTPUCUTET € — PaCCTOSHUIO OT OCH BpALIECHHS J0
LIEHTpa TSAKECTH MOJIOTKA.
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7.8 ®yHpaMeHTbI METbHAYHBIX YCTAHOBOK

7.8.1 TpeﬁoBaHHx HACTOALIEr0 pa3fiefla PacHpOCTPAHAIOTCA Ha MPOEKTHPOBAHUE
GyHIaMEHTOB MENBHHYHBIX YCTaHOBOK C KOPOTKMM OapabanoM (CTEpXKHEBBIX, HIaPOBBIX,
PYAHO-TICYHbIX U Ap.) ¥ TpyO4aThix (TIpH OTHOIICHWH JHHEI OapabaHa k AHameTpy Gonee
TpPEX).

7.8.2 B cocraB HCXONHBIX NAHHBIX JUIS NPOEKTHPOBAHUA (PYHNAMEHTOB MEIbHUYHBIX
YCTaHOBOK, KPOME MaTEePHAIIOB, YKa3aHHBIX B MOApasaerne 5.1, 0DKHBI BXOIHUTH!

MOMEHTHl HHepuHM Macc OapaGana M poTOpa 3NEKTPOABHMTaTENs, KPYTHIbLHas
eCTKOCTh Bajla M MepeJaTouyHoe Yucio 3ybuaroi nepenayy;

PacCTOAHHE OT OCH BpallcHHs 6apabaHOB MEIBHUYHBIX YCTAHOBOK JO BepXHEH rpaHH
byHIaMeHTa;

TOJIHAs Macca KOPIyca MEJIbHHYHEIX YCTaHOBOK, Macca 3aIll0JTHEHHUS.

7.8.3 OyHaMeHTBI MENBHUYHBIX YCTAHOBOK CIEAYET IPOEKTHPOBaTh, KaK IPaBHIIO,
MOHOJIMTHBIMH WITH COOPHO-MOHONMTHBIMA.

7.8.4 ®ynnameHTHl TpyGYATHIX MENBHULL ClIeAyeT IPOCKTUPOBATh, KaK IPaBMIIO, B BHIE
pAfia MOMePEeYHbIX (110 OTHOIICHHIO K OCH MeJbHHUBI) [1-06pa3HbIX paM, ONMHUparOLIUXCA Ha
OTZENBHBIE XKeTe300€TOHHBIC IUTHTHI, a MEbHHUI] ¢ KOPOTKUM OapabaHoM — B BHIE OOLIMX
MACCHBHBIX IUIUT C NIONEPEYHBIMH CTEHAMH HITH paMaMH JUIA ONUPaHus YacTeii MaIluHEL.

s ymeHslIeHHs YypoBHA BHOpauuit cnegyeT OOGBEOMHATH IOBEPXYy paMHEIE
¢dyHIaMeHTBI O OTAEIbHbIE METBHHULBI OOLIEH Jkene300€ TOHHON ITUTOMH.

IIpuMeyanus
1 Homyckaercsl MPOEKTHPOBATh OTACHBHBIE ONMOpPH! TPyOUAThIX MEALHWUI B BUIAC MOMEPEYHSHIX CTEH Ha

OT/IC/IBHBIX TUIMTAX. _
2 Ipy cKanbHEIX M XKPYNHOOONOMOYHBIX IPYHTaX ROIYCKAeTC ONMPATh CTEHBI, MOANSPKUBAOILME YACTH
METBHUL ¢ KOPOTKEM GapaGaHoM, Ha OT/ENLHbIC ILIMTHL
3 YcraHoBka [BMrareins, peNyKTOpa M OAHOH ¥3 OmOp MENbHMIB! HAa DasHeIX (yHOaMeHTax, He
CBA3AHHEIX JKECTKO MEXAY COOOH, He OMycKaeTcs.

7.8.5 Pacuer konebanuil QyHIaAMEHTOB MENbHHYHBIX YCTAHOBOK CACHYET IPOU3BOIHTE
Ha JEHUCTBHUE CiTy4aifHON NMHAMHYECKON Harpy3Ku, BHI3BIBAEMOHN JBIKCHUEM 3aliONHHUTENS B
Gapabane.

7.8.6 AMIUTHTYABI TOPU3OHTANBHEIX KoJIeOaHHH BepXHEH IPaHH MaCCUBHBIX, CTEHYATHIX
¥ paMHBIX (yHNaMEHTOB MEJIBHMYHEIX YCTaHOBOK OT HEHCTBMA COy4aiHOH auHaMHYecKoi
Harpy3KH ClleyeT OnpesesTh 1o GopMynaM noxpasaena 6.4.

7.8.7 CobcTBeHHass yrioBas yacrora KojebGauud (QyHIAaMEHTOB MeNBHHI JOMKHA

OTAHYAThCH He MeHee 4eM Ha 25 oT % coGcTBEHHOM yrioBOH YAacTOTHI Ag, KPYTHIIBHBIX
Koje0aHuil Bajla AEKTPOABUraTe s, ONpeenseMoii no popMye

(122)

rie 0; — MOMEHT WHepuuu Maccel OapabaHa ¢ 3arpy3Kod OTHOCHTENBHO €ro OCH
2

BpalLeHuA, T-M";
0, — MOMEHT HHEPLMH Macchl POTOpa BJIEKTPOABHIATENS OTHOCHTENLHO €ro OCH
BpALICHHA, T-M’;
K — kpyTHiBHas KeCTKOCTb Bajia, COEAUHSIOIEro pOTOp ABUIaTe/s ¢ HPHBOJHOM
mecrepHeii, kH-M/pan;
i — mepemaTo4yHoe yYucao 3yOuaToffl mapbl (WeECTepHM M 3yGYaToro BeHua
6apabaHa).
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7.8.8 Pacuer MpOYHOCTH 3MEMEHTOB KOHCTPYKUHMH (QYHIAMEHTOB MEIBHHIL HALIEXKHT
TIPOU3BOAUTE C YUETOM AEHCTBHA CACAYIOMMX HArpy30K:

PacUYeTHOTO 3HAYEHHMS BECa DNEMEHTOB KOHCTPYKLUMH M YaCTEH MEIBHHLUEI C Y4ETOM
BECa 3aIOTHECHUS,

TOPU3OHTAIbHOH COCTaBIAIOLIed pacueTHOH AMHAMMYECKOH Harpysku Fy kH,
IPWIOKEHHON K NaHHOW omope M ompegensteMoi o ¢opMyde (2), B KOTOPOH 3HaYeHHS
K030 (HUIMEHTOB HANEKHOCTM MO HArpy3Ke M JAHHAMMYHOCTH CNEAYeT NPUHMMATH B
COOTBETCTBHH ¢ Tabmuueii 3, a BemwunHy F, — paBHO#: Juis TpyOuathix MenbHUL 0,2G; A
MenbHHL ¢ KopotkuM 6Gapabanom 0,1 G, rae G, —4acTs HOPMAaTHBHOIO 3HAYEHHUs Beca
MENbHHUIE! (663 MEMIONINX TET U 3al0HEHHs), NPUXOIAINasCA Ha JaHHY0 oriopy, KH.

7.9 @yHpamMeHTDI Ipeccos

7.9.1 TpeGoBaHusd HACTOSAIIErO pasfieNa PpacHpOCTPAHAIOTCA HA [POSKTHPOBAHME
(GyHIaMEHTOB BUHTOBHIX, KPHUBOLIMIIHBIX ¥ THIPABIHYECKUX IIPECCOB.

7.9.2 B cocTaB HCXOAHBIX JAHHKIX I POEKTHPOBaHUA (PYHIAMEHTOB NPECCOB, KPOME
MaTepHaoB, yKa3aHHBIX B MOApa3aeie 5.1, AOMKHE! BXOAUTE!

rabapUTHEIE YepTEeNH Mpecca C YKa3aHHEM BHA BBINONHAEMBIX MM TEXHOJIOTHYECKHX
onepaiui (IITaMIoBKa, KOBKa, BRIpYOKa);

Macca IOCTYNAaTENbHO IBIKYDIMXCA pabouyMX vacTell mpecca; MOMEHT HHEDUHH
Bpamaromuxcs paboyux Macc BHHTOBOTO MpECCa OTHOCHTEABHO OCH BHHTA; TIJIABHBIC
MOMEHTHI HHEPIIMHM Npecca;

CKOPOCTH MOCTYNaTeNbHOr0 M BpPAILATENBHOTO ABWKEHMA pabo4mx uacTeil mpecca B
MOMEHT CONPHKOCHOBEHHS TOJ3yHa C YIaKOBKOi; nosHas AedopManus MOKOBKH B IIpecce
LITAMITIOBKH WU KOBKH, ONIpeeIseMas H3 rpaguka pabodnx Harpy30K THIOBOU IMOKOBKH.

7.9.3 QyHIaMEHTBI NPECCOB CHEAYET MPOSKTUPOBATH, KaK MPAaBMJIO, B BHAC KECTKHX
TUIMT HJIH MOHOJIMTHBIX GJIOKOB.

7.9.4 GynnaMeHTH BUHTOBBIX ITPECCOB, NPEAHA3HAYEHHBIX U1 IITAMIIOBKM HJIM KOBKH,
CJIElyeT PacCUMTHIBATL C YYETOM HMITYJbCa BEPTHKAJIBHOH CHIIBI M KPYTALIErO MOMEHTa
OTHOCHUTEIIBHO BEPTHKANBLHOH OCH CIAEAYIOMUM 00pa3oM:

a) aMIUIMTYZAY BEPTHKANbHBIX KojeOaHu# a,, M, QyHIaMeHTa ClleyeT OHpelesTh 10
dopmyne (62), B xoTopoii 3HayeHHe Kod(pHIMEeHTa BOCCTAHOBJIEHHA CKOPOCTH yAapa €
clleyeT NPHHAMATh: NIPXH XOJOAHOH IITaMIIOBKE H KOoBKe & = 0,5, Ipy ropAadeH 1WTaMIIOBKE H
koBke € = 0,25, a 3HayeHWe UMIynbca BepTHKaIbHOM cunml J,, kH-c, onpeneiserca no

dopmye
J = mov', (123)

rae  mp — Macca NoCTynaTeabHO ABMXKyIMXcsa pabounx yacTeil npecca, T;
v' — CKOPOCTb MOCTYNAaTEIBHOTO JBHXKEHHA pabouyMx vactedl mpecca B MOMEHT
yaapa, M/c;
0) aMIUTMTY B! TOPH3OHTANBHBIX KOIeOaHuii ay y, M, QyHIaMEHTa ClIeAyeT ONpeAeniTh
no dopmynam (67) u (68); npu 3TOM 3HaYeHHE € TO XKe, 4To B 7.9.4a, a UMIyJIbC MOMEHTa J,,
TIPHHHUMAETCS pPaBHBIM :

Jy = 60,0, (124)

roe 90; — MOMEHT HHCPUHWH BpallarounXCs pa60tmx Macc rpecca, T‘M2, OTHOCHTCIIBHO

OCH BHUHTA,

48



CII 26.13330.2012

@ — YIJIOBas 4acToTa BpAIIEHMS BHHTA B MOMEHT ynapa, ¢, IpHHHMaeMas IO
3aJaHHIO Ha MMPOEKTHPOBAHHE.
7.9.5 AMIIMTYbl BEPTUKAIBHBIX @y, M, M TODH3OHTANbHHIX Gpe, M, KONECOaHMI
¢$YyHIaMEHTOB KPHBOUIMIHBIX IIPECCOB MPH ONMEpalMsAX ITAMIIOBKH ClIEXYET ONPEAEIATH 110
dopmyiam (63)-(66), B xoTophIX 3HayeHHe kodpduuuenta € = 0; HMITYJIbC BEPTHKAIBHOH
cunbl J, ONpEAensercss SKCNEPHMEHTAIBHBIM MYTEM; NPH OTCYTCTBHH ONBITHBIX JAaHHBIX
JIOIyCKAeTCs UMIYJIbC BEPTHUKANBHON CHIBI Ompenenits no ¢opmyne (123), ymHOXas ero
3HaYeHHe Ha KO3 (MHUIIMEHT 1), KOTOPHIH YYHTHIBACT BIMAHUE KECTKOCTH TIOKOBKH U HaJIHUHNe
mo$pTOB B KHHEMAaTHYECKHX INapaX KpHBOUIMIHO-IIATYHHOrO  MEXaHHM3Ma; TMpH
10*kH € Fpom< 6,3 -10°kH  pmomyckaercs npumHMMaTe 1 = Fon/6,3-10°, a npu
Fuom> 6,3-10% ko3 HIIHEHT 1 CNEAyeT NPUHMUMAT DABHEIM 1; MMIYIsC MOMEHTA Jo
HNPHHUMAETCA PaBHBLIM HMITYbCY KPYTALIEr0 MOMEHTa OT 3aMEUICHHs BpamieHHs pabodux
yacTel mpecca, BO3HHUKAIOWIETO IIPH BBINOJNHCHMH IUTaMIOBKH, M OIPERENAECTCA
SKCTIEPUMEHTAIBHEIM IIyTeM; NpY OTCYTCTBUHM ONBITHBIX JNaHHBIX 3HadeHne Jo,, kH-M-c,
JOITyCKAeTCs ONpenenaTh o Gopmyne
J<p=0,l£9—°9§, (125)
@y
rae  Foom — HOMHHaNBHOE yCHITHE mpecca, KH;

& — nonHasg AedopManys MOKOBKH B IMPOLECCE MITaMITOBKH, M, ONPEAeasieMas U3
THUIIOBOTO rpadyka pabodyux Harpy3ok Ul pacCMaTpuBaeMOH MOJENH Ipecca

(pabouuit xoI TON3yHa);
@y — YIJOBAs YACTOTA BPAIIGHUA KPUBOIIMIA, ¢, IpUHMMaeMas 1O 3a[aHUI0 HA

NPOCKTHPOBAHHE.

[pu onepauusx BbIpYOKH aMIUTMTYXy BEPTHKANbHBIX KoieOaHuit ¢yHIaMeHTa a;, M,
cieayer onpeaensts no Gopmyne (62), B koropoH ko3 duuueHt € = 0, a 3HaYeHHE HMNYJIbCa
J; crnenyer onpenensith SKCIEPHMEHTANbHBIM MyTeM; NPH OTCYTCTBUM OHBITHBIX JaHHBIX
JIOTIyCKaeTCs 3HaYeHHe UMITYIIbca J; OTpeenaTh 110 GopMmyne

J, = %3 Fsom. (126)

-4 2

oy

rae  From — HOMMHaJIBHOE ycuIHe npecca, KH, npy onepauuu Boipy6Ky;
@) — YIJIOBas 4acToTa CBOOOAHBIX KoneGaHMi CTaHWHBI, ¢, onpenensemas mo

¢dopmyite

(127)

k03 OHUMEHT BEPTUKABHON KECTKOCTH CTaHMHBI, KH/M, NpuHHMaeMsIi Mo
3aaHUIO Ha IPOEKTUPOBAHHE;
m, — Macca BEpXHEH 4YaCTH Ipecca, PaclONOKEHHOH BBIIIE CEPEAHHBI BBICOTEI
CTaHHHEL, T.
7.9.6 OyHIaMEHTHI T'HIPaBIMYECKUX NIPECCOB, NPEIHA3HAYEHHBIX A4 IITAMIIOBKH MM
KOBKH, CJ€lyeT PacCYHTHIBAaTh Ha JEHCTBHE WMIIyNbca BEpTHKaAbHOM cuibl. [Ipu 3TOM
AMILIUTYy BEPTHKAILHBIX KojeGanuii dyHAaMeHTa g, ClefyeT onpefendate no Qopmyse

e K
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(62), npunuMan B Helt kodduLMeHT € = 0, a 3HaYeHHe uMMyJIbca J; — o ¢popmyne (123), B
KOTOPO# v — MaKCHMallbHast CKOPOCTb OITYCKaHHA OABHXXHOH TpaBepChl, M/C.

7.10 ®yHgamMeHThl IPOKATHOr0 000PYAOBaAHHSA

7.10.1 TpeGoBaHHs HACTOSALIETO pa3fieNa DPAacNpOCTPAHSAIOTCA HAa TMPOEKTHPOBAHHE
(yHIaMEHTOB OCHOBHOTO H BCIIOMOTaTEIbHOr0 000pyA0BaHHs MIPOKATHBIX M TPYOHBIX LEXOB,
a Taxxe 000pyLOBaHHS HENPEPHIBHOTO JIMThbs 3ar0TOBOK.

7.10.2 B cocTaB MCXOAHBIX AAaHHBIX JUIA NPOEKTHPOBAHUA (QYHIAMEHTOB MPOKATHOIO
060pyI0BaHus, KpOME MaTepHAIOB, YKa3aHHBIX B NOApasjene 5.1, JOMKHEI BXOAUTS:

IUIaH OCHOBHBIX Oced 000OpYAOBaHHS C NPUBA3KOH K OCSM 3[aHHs, 8 TaKKe OCHOBHEIE
OTMETKH 000pyIOBaHUS; TUIaH U pa3pess! NOMEIECHUI TeXHUUECKOTO [IOIBaa MK 3TaXKa,

JIaHHBIE O PACMOJIOKEHHH JIOTKOB JUIA THAPABIMYECKOrO CMBIBA OKATHHEI H BO3MOXHEIE
BXOJIBI B TPaHIIIEH JIOTKOB, a TaKXK€ NaHHBIE O PAacIONOXKEHUH MECT BO3MOXHOIO TIOSBICHHA
NIPOU3BOACTBEHHBIX BOJ;

YKa3aHHS O PacmloJIOKEHHH MECT, Ie HeoO0X0JUMO yCTPOHCTBO JIECTHHL, MOHTaXHBIX
NPOEMOB, OTPaXXACHHH U NIEPEKPHITHH;

JaHHBIE JUIA OUpeleleHHUs 3HayeHUN MOHTaXHBIX HArpy3oK, pacIlojlaraeéMelX B
npejiesiax MEepeKphITHA MOJBaja U BO3JE HEro, B BHJE IUIAHA, HA KOTOPOM YKa3bIBAaIOTCA
CJIEAyIOIME OCHOBHBIE 30HBI JEHCTBHUS HAarpy3oK: OT CTalMOHApHOTO TEXHOJIOTHYECKOro
obopyOBaHUs, OT BPEMEHHO Da3MEIacMOro CMEHHOro 00OpyJOBaHMS NPH PEMOHTAX C
yKa3aHHeM Beca, rabapHToB, YHCJa MOHTAXHBIX €IUHHI M MHHHUMAIBHBIX [TPOXONOB IUIA
Haubonee Tsxenoro obopynoBaHus (CMEHHBIE KJIE€TH, BJIKH C MOAYIIKAMH U T.I.); JaHHbBIE
ISl OIPEAENCHHS BPEMEHHBIX Harpy3oK OT MOABHXKHOIO TpPAHCIOPTa, COAepXkalue
XapaKTEPUCTHKH U KOTHYECTBO TPAHCIOPTHBIX CPEICTB; JaHHbIE JUIA OIPEAEIEeHHs Harpy30K
B MeCTax CKJIaJUpOBaHUA MeTalla (Beca M pa3MEphl THIIOBBIX BapHaHTOB IuTabelieH,
IHpaMUJ M T.I. C YKa3aHHEM IIPOXOAOB MEXIY HHMHU); BpEMEHHYIO Harpy3Ky OT OCTaJbHOIO
obopynoBaHUsA [NONycKaeTcs 3aaBaThb B BHIE CIUIOIIHOW PaBHOMEDHO paclpeleeHHO
Harpy3Kku.

7.10.3 Iloxn ocHOBHOe M BCHOMOTAaTeJbHOE IIPOKATHOE OOOpYINOBaHHE CleAyeT
NPOEKTHPOBATh MAaCCHBHBIE MOHOJIHWTHEIE OETOHHBIE M JKele300€TOHHBIE (PYHOAMEHTHl C
HeoOXOAMMBIMH BBIpE3aMH, OTBEPCTHSIMH M KaHalaMH WIH obierdeHHsle (PaMHOTO HIIH
CTEHYaTOro THIIA) MOHOIMTHbBIC MM COOPHO-MOHONHUTHEIE Xejie300€TOHHbIE QYHIaMEHTHI C
HCNIONb30BaHHEM TMONOCTEH M YCTPOHCTBOM B CTAaHOBHIX MpojeTax OOLIMX H MECTHBIX
TEXHUYECKUX ITAXEH MM MMOJBANOB; IPH 3TOM YCTAHOBKY pabouei U IIECTEpPEeHHOH KieTeH,
pelyKTOpa M IPUBOAHOTO JABHrarelis ClIeXyeT NpelycMaTpuBaTh Ha oOmeM QyHaameHTe.
Takue obume obneryeHnsie GyHIaMEHTH CIEXYET YCTPauBaTh U3 BEPXHEH M HIDKHEH IuiuT,
COEIMHEHHBIX CTOMKaMH M CTEHaMM UM MAacCCHUBHBIMH YCTOSMH (OIOpaMH), OTAEIE€HHBIMH
IIBaMH OT paboyei ILTOLIAKH K 30aHUA.

O6opyzoBaHue MEIKOCOPTHBIX, NMPOBOJOYHEIX W IUTPHIICOBBIX CTaHOB JOMYCKAETCA
pasMelath B NpPOJIETHON YacTH BepxHel ¢yHaamenTHOH muuThl. OCHOBHOE 00OpYyJOBaHHE
KPYITHOCOPTHBIX M CPEIHECOPTHBIX CTAHOB ClE/yeT pa3MelllaTh HaJl HECYINHMMH OIOpaMu
(cTolikamMHM HMIM cTeHamu), PaGoude M IlIecTepeHHbIE KJIETH JMCTOBBIX, TOJCTOJNMCTOBBIX,
PeNbCOOANTOYHEBIX H APYTUX THKENBIX CTAHOB CIIEAYeT YCTaHaBJIMBAaTh HA MaCCUBHBIE YCTOH.

7.104B cny4ae, ecnu 3aN0oXKEHHE BCEX YYAaCTKOB (PYHAAMEHTOB IPOKATHOTO
obopynoBaHus U 000pyInOBaHHs HENMpPEPLIBHOTO JIMThS 3aTOTOBOK HAa OJAHOH OTMeTke IO
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riybuHe NPHBOAMT K IEpepacXoXy MAaTepHaloB, JOMYCKAaeTCAd OTHEIbHBIE yqacTKu
(byHEaMeHTOB 3aKIafbIBaTh Ha pa3sHOH ITyGHHe.

@DyHIaMeHTH, pa3fie/icHHbIE ITyOOKHMMH OTKDBITHIMH KaHalnaMy (HanpuMep, KaHalaMu
AN CMBIBA OKJIWHBI), CIEMYeT CBA3LIBATh IOBEPXY KEN€300€TOHHBIMH PacOpPKaMH 4epes
3—6 M, pacnoIOXEeHHE KOTOPhIX AODKHO OBITh YBA3AHO C PAaCcIONOXKEHHEM 000pyI0BaHHA.

7.10.5 ApmupoBanne (GyHIaMEHTOB CIERYET NPOU3BOAWTb B COOTBETCTBHHM ¢
yKa3aHuAMH Tofpasfiena 5.2. TIpH 5TOM BEpXHIOI0 apMaTypy MAacCHBHBIX (YHIaMEHTOB
CIERYET YKIabIBATE TOJBKO NMOJ CTAHWHHAMHU 060pya0BaHUS ¢ TUHAMHYECKMMH Harpy3KaMu.

JuaMeTpsl CTEpXKHEH HIDKHEH apMaTypbl clieayeT MpUHHAMaTh He MeHee 16 MM ans
~ ¢ynnameHToB 1auHoH 10 30 M u 20 MM — anuHO# cBbire 30 M. '

7.10.6 Ilox craHmHamMu OOOpYOOBaHHUsA, BOCIPUHHMAIOIMMH CHCTEMATHYECKH
JEHCTBYIOIME YIapHBIE Harpys3ku, CIeAyeT NpeAyCMaTpHBATh YCTaHOBKY 2-3 CETOK,
pacrionaraeMeIX B COOTBETCTBHH ¢ yKa3aHHMsMH 5.2.14. IIpu 3ToM BepxXHHUE CETKH, IOXOMALIUE
o Kkpas (yHAaMeHTa, ciefdyeT 3arubaTh BHH3 BIOJNb BCPTHKAIBHOH TI'paHH Ha JUIHHY
15 nnameTpoB 3arubacMbIX CTepIKHEN.

7.10.7 Ilpn Hanu4yMu MECTHBIX BO3JIEHCTBHIl OT JIy4HCTOH TEIUIOTH, YJapOB KyCKaMH
Nafarolel OKaavMHb! U T.II. BEpTHKAIbHbIE TPaHU QyHIaMeHTa ClielyeT apMHpPOBATh CETKaMHU
U3 cTepXxHeN aAuamerpoM 12 MM ¢ KBaJpaTHBIMH sideiikamu pazmepom 200 MM.

7.10.8 Pacuer xonebaHuif MaccHUBHBIX (YHAaMEHTOB MOJ NPOKaTHoe 00OpyHOBaHHE
BBITTOJIHATH He Tpebyercs.

Pacuer npouyHocTH 31€MEHTOB (YHIAMEHTOB BBINOJHACTCA B COOTBETCTBHH C
ykaszaHusamu 5.2.20 u 5.2.21. Ilpu 3TOM HarpyskH, Bo3HHKaroIue npu pabore 000pya0BaHUA
B HCKIIOYHTENBHBIX Cly4asX, HAaNpHMEp, NpPH DPE3KOM HapyIIEHHH TEXHOIOTHYECKOTO
fpolecca, ¥ Harpy3KH, BOSHUKAIOIIUE [P aBapusAX (MI0JIOMKa MIMHHENEH, COeqUHUTENBHBIX
My]T H T.1.), OTHOCATCS K BPEMEHHBIM 0COOBIM Harpyskam.

7.11 ®yHaaMeHTbI METAJLIOPEKYIINX CTAHKOB

7.11.1 B coctaB HMCXOZHBIX JaHHBIX [ TPOEKTHPOBAaHUA  (YHIAMEHTOB
METAJJIOPEXKYIIMX CTaHKOB, KDOME MaTepHasiOB, YKa3aHHBIX B nojapasaene S.1, NOMKHEI
BXOJHTE:

YepTeX ONOPHOH TIOBEPXHOCTH CTaHMHBI CTaHKA € YKa3aHHEM OMOPHBIX TOYEK,
PEKOMEHAYEMBIX CIIOCOO0B YCTAHOBKH M KPEIJICHUS CTaHKa,

JaHHBIE O 3HAYEHHAX HArPY30K Ha (yHIAMEHT: Vi1 CTAaHKOB ¢ Maccoi o 10 T — obmas
Mmacca CTaHKa, a I CTaHKOB ¢ Maccoit 6onee 10 T—cxeMa pacmonoXeHHs CTaTUYECKHMX
Harpy3oK, epe1aBaeMbIX Ha QYHIAMEHT;

LJIs CTaHKOB, TpeOYyIOMMX OrpaHHYEHHs YIpPYroro KpeHa (yHIaMeHTa,— JaHHBIE O
NpelensHO HOMYCTHMBIX HM3MEHEHMSX ITOJOXKEHHS LEHTpa TSDKECTH CTaHKa B pe3yJbTaTe
YCTaHOBKH TSKEJBIX JeTalled M nepeMelieHHs Y3/10B CTaHKa (MM MaKCHMAaJIbHbIE 3HAYCHHUS
Macc feTanei, Macchl MMOJBHXKHBIX Y3IIOB M KOOPAWHATH UX [TEPEMEIEHH), a TaKXKe JaHHbIE
O IIpeneNbHO JONMYCTHMBIX YIJIaX NOBOPOTa (QYHAAMEHTa OTHOCHTENHHO IOPU3OHTAIBHOM
OCH; '

JaHHBIE O KJIacCe CTAHKOB IO TOUHOCTH, @ TAKXKE O XKECTKOCTH CTAHMHBI CTAHKOB, O
HEeOOXOAMMOCTH OOECTICUSHHs XECTKOCTH 32 CYeT (yHAaMEHTa U O BO3MOXHOCTH 4YacTOH
MepeCcTaHOBKY CTaHKOB;

715 BBICOKOTOYHBIX CTAHKOB — YKa3aHHs 0 He0GX0AMMOCTH ¥ PESKOMEHLYEMOM criocobe
uX BHOpPOU3O/SILMH: KPOME TOro, B 0cOO0O OTBETCTBEHHBIX Cly4yasX ANf TaKMX CTaHKOB
(HanpuMep, NpH YCTAHOBKE BBICOKOTOYHBIX TAKEABIX CTaHKOB WIH MpPH YCTaHOBKE
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BBICOKOTOYHEIX CTAaHKOB B 30HE MHTEHCHBHBIX K0JeOaHMH OCHOBAHHMi) B HCXOJHBIX JaHHBIX
ISt TIPOEKTHPOBAHMA HOMKHBI COAEPKATBCA Pe3yNbTAaThl H3MEPEHHH Konebanui rpynra B
MeCTax, MpeayCMOTPEHHBIX JJIs YCTAHOBKH CTaHKOB, M ApYTHE JaHHBIE, HEOOXOMMMBIE I
OTpeZieNIeHUs TapaMeTPOB BHOPOK3OILALMH (MPEAEIBHO JOMYCTHMbIE aMIUIMTY bl KoneOanuii
(byHIaMeHTa WM NpefeabHO JONYCTHMEIE aMILTUTY B! KoJle6aHHH 3JIEMEHTOB CTaHKa B 30HE
pe3aHHs U T.IL.).

7.11.2 Ctankd B 3aBHCHMOCTH OT HX MAacChl, KOHCTPYKUHMH M Kji1acca TOYHOCTH
JIOTyCKaeTCs YCTaHABNIUBAaTh Ha OETOHHOM MOACTHIAIOLIEM CJIO€ I10J1a LieXa, Ha YCTPOEHHBIE
B [0J1y YTOJILEHHbIE OETOHHBIE WIIH XKe1e300¢TOHHbIC JIEHTH! (JIEeHTOUHbIe GYHAAMEHThI) WY
Ha MacCHBHbIE (PYHIAMEHTH! (OAMHOYHBIE HIIH OOIIHE). -

7.11.3 Ha noactunaroleM Cl1oe nona nexa cineayer yCTaHaBIHBaTh CTAHKH ¢ MaccoH 10
10 T (npw cooTBeTCTBYIOMEM 000CHOBaHMM O 15 T) HOPMAIBHOM M NOBHILIEHHOH TOYHOCTH
C XECTKHMH H CpeIHEH MECTKOCTH CTaHHHaMH, JUIA Kotopeix [/h < 8 (rme /- mHa,
h — BBICOTa CeUeHHs CTAHMHBI CTaHKA), a TaKXKe BBICOKOTOYHBIE, BUOPOH3OJIALMIO KOTOPBIX
JIOIYCKaeTCs OCYIECTBIATH IIPH MOMOILH YIPYTHX ONOp, PaClOI0KEHHBIX HENIOCPEACTBEHHO
TMI0J CTAHHHON CTaHKa.

Ha yctpanpaeMbie B 10Ny IexXa yTOJNUIEHHBIE OETOHHBIE WM XKeNe300CTOHHbIE JIEHThI
JIOMyCKaeTcs YCTaHABIMBATh CTaHKY ¢ Maccoit 1o 30 T.

7.11.4 Ha ¢pyHaaMeHTsI clieyeT YCTaHaBIMBaTh CTAaHKH CIEAYIOLHX BUIOB:

C HEXECTKMMH CTaHHHaMH C OTHOWICHHWEM //h > 8 M C COCTaBHBHIMH CTaHHHAaMH, B
KOTOPBIX TpebyeMas >KECTKOCTh obecrednBaeTes 3a CHeT QpyHIAaMeHTa,;

¢ maccoit Gonee 10T (Mnu 15 T mpu cooTBeTCTBYIONIEM O0OCHOBAHMHK) NPH TONIMIMHE
OETOHHOro TMOACTUIAIOIIETO CJIOS 10jia, HEAOCTaTOYHOM JUI YCTAHOBKH CTaHKOB JaHHO
Macchbl;

BBICOKOTOYHEIE, IS BUOPOM3OJALUM KOTOPHIX HEOOXOAMMa YCTaHOBKA CIIEHaTBHBIX
(yHIOAMEHTOB.

Il pPUMEYaHHE — YcTaHOBKa BBICOKOTOYHEIX CTAHKOB Ha 00Olue cbyﬂxamemu JA0ITyCKacTCs TONBKO
B Ciry4asaXx, €C/IM B YKCJIE TPYINB! CTAHKOB, YCTAaHaB/IMBACMbBIX HA OQHH (I)YHlIaMCHT, OTCYTCTBYIOT TakKH¢, NpH
pa6ore KOTOPBIX 6leyT BO3HUKATh AHHAMHYCCKHE Harpy3kH, BbI3bIBAIOLINE KoJIeOaHus ¢ aMIUINTY JaMH,
MPEBBIMTAIOUIHMH NPEACIBHO AOMYCTHMBIC, YKA3aHHBIC B 3a1aHUH Ha NPOCKTHPOBAHHE,

7.11.5 Ins BBICOKOTOYHBIX CTAHKOB, YCTaHAaBIHUBaeMBIX Ha BHUOPOH3OIHPOBAHHBIX
¢yHIaMeHTax M TpeOYyIOIUX MEPHOAUYECKOH FOCTHPOBKH, PEKOMEHIYETCS HCIONb30BaTh
KOMOMHHPOBaHHBIE YNPYTO-)KECTKHE OIMOPHBIC 3/IEMEHTHI, NO3BOJSIOIIHE MEPEXOAHTH OT
yTIpyro#t ycTaHoBkH hyHIaMeHTa, 00eCeuHBaoIeH ero BUOPOU30JIALHIO, K XKECTKOM.

ITpy npoexTupoBaHuM BUOPOM30JHUPOBAHHBIX (DYHIAMEHTOB CTAHKOB Ha PE3HHOBBIX
KOBPHKaX JOJDKHbI OBITH NpPENyCMOTPEHHl YCTpO#CTBa, 06ecreyMBaromye BO3MOXKHOCTH
CMEHBI 3THUX KOBPHKOB.

7.11.6 JIns onuHOYHBIX (GyHIaAMEHTOB CTAHKOB HOPMAJIbHOH U IOBBILIEHHOH TOYHOCTH
¢ Maccod 10 30 T BEICOTY (yHOaMeHTa ClOEXyeT HPUHHMAaTh B COOTBETCTBHH C JaHHBIMH,
NpHBEICHHEIMH B Tabiuie 13, a nis craHkoB ¢ Maccoit 6osee 30 T — Ha3HA4YaTh U3 YCIOBUA
obecreyeHHs HEOOXOAMMON XKECTKOCTH CTAaHMHBI 3a cYeT ¢yHOaMeHTa, a TaKkkKe H3
KOHCTPYKTHBHEIX COOOpaxceHMH (B YaCTHOCTH, B 3aBUCHMOCTH OT IIyOMHBI TIPHAMKOB).

7.11.7 BeicoTy o6uimx ¢pyHAaMEHTOB CTAHKOB HOPMaJbHOH M MOBBILIEHHON TOYHOCTH
ClIelyeT ONpPEAeNATh MO pe3yjabTaTaM pacueTra QYHJAMEHTa 10 NPOYHOCTH M JKECTKOCTH C
y4eTOM MHHHMAlbHO HeobXxomumoi BeICOTEl (cM. Tabnmuy [3), obecneunBarowei
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TpebyeMyl0 JKECTKOCTh CTAaHHHBI OTHEJBHBIX CTAHKOB, @ TaKXK€ M3 KOHCTPYKTHBHBIX -
coolpaxeHnit, 0coGeHHOCTEH JaHHOrO BHA CTaHKA M YCJIOBHH ero o6CTyXHBaHHUS.

7.11.8 ®yHnaMeHTHl CTaHKOB CIIEXyeT apMHUpOBaTh CETKaMH M3 CTepXkHEH AnaMeTpoM
8 — 10 MM c kBaJpaTHBEIMM s4eiikamu pasmepoM 300 MM, yKJIa/JbIBAEMBIMH Ha PacCTOSHHH
20 — 30 MM oT BepXHeil M HIDKHEH rpaHeit GpyHaaMeHTa.

7.11.9 YCTaHOBKY CTaHKOB HOIYCKaeTCs NpPOM3BOAUTH KaK 0e3 KperuieHHd, TaKk M ¢
KpemieHHeM (yHIaMeHTHEIMH Gonramu. IIpu 3TOM KpeILIEHHE CTaHKOB (YHAAMEHTHBIMH
OonTaMu 003aTENBHO: :

npd Heob6xoauMocTH ofecredeHHs COBMECTHOM pPabGoTsl CTaHMHBI ¢ (YHAAMEHTOM
(HampuMep, CTAHKOB BBICOKOH TOYHOCTH, YCTaHAB/IMBaEMbIX Ha OXHHOYHBIE (PYHAaMEHTS,
WM CTaHKOB C HEXECTKHMH CTaHMHAMM, B KOTODBIX TpeOyemas KEeCTKOCTb CTaHUHBI
obecrieunBaeTcs 3a cIeT PyHAaMEHTa);

Npy JHHAMMYECKHX Harpy3kax OT BO3BPAaTHO-NOCTYIATENBHO MEpeMeNIalomuxcs Mace
(#anpumep, B MIPOJOJIBHO-CTPOraIbHEIX CTaHKAX) HIIH OT BPAILAIOIHXCS HEyPaBHOBEIIEHHBIX
MacC, KOTOpBIE MOTYT BBHI3BAaTh INepeMellcHus QyHIameHTa npH paboTe Ha CKOPOCTHBIX
pexuMax (HallpuMep, B TOKapHBIX U (pe3epHBIX CTAHKAX).

Tabnuna 13
Bricota ¢pyHnamenTa h, M, T0X
I'pynma T
Py Cranku MeTannop?Kymuc CTaHKH 3
CTaHKOB HOPMAJIBHOHU H ITOBBIICHHOH
TOYHOCTH ¢ Maccoi 1o 30 T
1 |Toxapssie
oxap 0L
TopH30HTANBHO-IPOTSKHBIE
ITpononsHoO-(pe3epHbIe
IIpoa0nBHO-CTPOranbHbIe
2 {InudoansHsie 0,4 JI
BI
3 |3ybopesnnie 0,6 JI
KapycenbHble,  BepTHKanbHblE  IOQyaBTOMaThl U
aBTOMaThI
KapycenbHo-¢pesepHbie
KoHCoIBHO- U 6€CKOHCOIBHO-(pe3epHbIe
I"OpH30HTAIBHO-PACTOYHBIE
4  |BepTHKaIBHO- U PaANalbHO-CBEPIHIbHbIE 0,6-1m
5  (ITonepe4no-CTporajasHsle U N0J0EKHbIE 0,8-14mMm

O6o3uadenue: L — niiuHa QyHIaMeHTa, M.

IlpumMeuaHnus

1 Jlns rpymm 4 u 5 66:1p11He 3HAYEHHS CIIEAYET NPHHAMATH JJI% CTAHKOB GOIBIIMX pa3sMepoB.

2 JIns arperaTHBIX CTAHKOB MOBBIUIEHHOH TOYHOCTH, MHOTOOHEPAMOHHBIX CTAaHKOB H CTaHKOB C
NPOTPaMMHBIM YIpaslieEHeM (OTACNBHBIX WIM B aBTOMATHYECKHX JMHHAX) BEICOTY (YHEaMEHTOB CIEXYeT
yBenuuusath Ha 20 %.

7.11.10 IIpn ycTaHOBKE CTaHKOB Ha YTONIUEHHBIX OETOHHBIX WM KeE1e300€TOHHBIX
JIGHTax I0J1a WK Ha OTAENbHBIX (yHIAMEHTaX JEHTH U QPyHIaMEHTh! ClIeyeT pacCUNTHIBATEL
Ha [IPOYHOCTh Ha JEHCTBUE PaCYETHBIX CTATUYECKUX HAarpy30K B COOTBETCTBHH C YKa3aHHAMH
5.2.20 u 5.2.21 u B cy4ae He0O6XOAMMOCTH — Ha KECTKOCTh (cM. 7.11.6).

7.11.11 Pacuer ocHOBaHMH (QyHIaMEHTOB 1o AepOpMaLUsM CIeoyeT NPOH3BOAHTH B
ciTydafix OrpaHH4eHHs YIJIOB IMOBOpOTa QyHAAMEHTa, NPH 3TOM JOIyCKaeTcss NpeHebperaTh
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ynpyrocteio ¢yHnamenrta. Pacyer yrioB moBopoTa (yHjiamMeHTa Cie[yeT BbIIIONHATh Ha
neicTBre pacueTHhIX (C KO3(QQUIUMEHTOM HANEXKHOCTH 1O HArpy3Ke yr = 1) CTaTHYECKHX,
SKCLIEHTPHYHO NPUIOKEHHBIX HArpy30K.

7.11.12 Pacuer xonebaHui HBBH6p0H3OJIMpOBaHHLIX (¢yHOaMEHTOB CTaHKOB, Kak
IIPaBUIIO, HE BBITIOTHAETCA.

7.11.13 PaccTosune OT (YHAAMEHTOB BHICOKOTOYHBIX CTaHKOB JO (yHIaMEeHTOB
CTaHKOB, paboTaIOIMHX CO 3HAYMTEIBHBIMH AHHAMHYECKHMH Harpyskamu (10J6exHEIe,
CTpOralbHBIE H T.I1.), ROIDKHO OBITH HE MeHee 15 M.

JIOTyCTHMOCTD YCTAHOBKH BEICOKOTOYHBIX CTAHKOB B 30HE NEHCTBUSA PasiHYHOrO poja
MPOMBILIEHHBIX H TPAaHCIOPTHBIX HCTOYHHKOB BHOpaluit crieltyeT NPOBEPATH PacteToM B
COOTBETCTBHH C NOApa3feaoM 6.5.

7.12 OyHpaMeHTHI BPAIAOIHXCA MeYeH

7.12.1 TpeboBanus HacTOsALIEro pasfena paclpOCTPaHANOTCS Ha IIPOEKTHPOBaHHE
(GyHAAMEHTOB BpAILAIOIIMXCS 06XUIOBBIX Neyeit ¢ uucaoM onop Gosee ABYX.

7.12.2B cocTaB HMCXOAHBIX JAaHHBIX [ TNPOEKTHPOBAHHSA, KPOME MaTepHasoB,
yKa3aHHbIX B oApaszaene 5.1, HoMKHbBI BXOAHTS:

yepTeky KOpIyca IEYH C YKa3aHHEM TONIHH CTajJbHOH 0O00J0YKH, pasMepoB
OaHnaxedl ¥ TONLMHEI QYTEpOBKH;

HaHHBIE O YKCie 3yOheB BEHLOBOM IIECTEPHHU; 3HAYEHHA HArpy30K Ha QyHIAMEHThl OT
ONOPHBIX paM ¥ POJHKOB, a Take Ha OMOpY NPUBOJHOro oOOpYyMOBaHHA OT MEXaHH3MOB
NPHBOJIA;

4acTOTa BPAIICHUS KOPIyca €4y B 3KCILTyaTalIOHHOM PEXKHME;

3HaYEHHE MAKCHMAaJbHOTO YCHIHA B THApOyNmope MjIf 1e4ed, CHabXKEHHBIX
THAPOYTIIOpaMH.

7.12.3 QyHpaMeHT Bpamaloleics Ney JODKEH NPOSKTUPOBAThCA, KaK MPaBHIIO, B
BHIE OTHACABHBIX JXeENe300€TOHHBIX ONOp paMHOH HIM CTCHYaTOM KOHCTPYKLHH,
BBITIOJIHAEMBIX MOHOMMTHBIMH HITH COOPHO-MOHOJIMTHBIMHU U OTACNILHBIMU OT QYHIAMEHTOB
IpYTHX KOHCTpykuuit 3nanus. [lp# STOoM npHBOAHOe oOopymoBaHHe M Onwxaniiyio
POJIMKOONIOPY HEOOXOAUMO pa3MelIlaTh Ha OQHOH OMOpe CTEHYaTON KOHCTPYKLIHH CO CTEHAMHU
B JBYX B3aHMHO NEPNECHANKYISPHBIX HANPaBICHUAX.

7.12.4 PacyeTHoii cxeMoi#l ycTaHOBKHM (meud U (QynmaMeHTa) sSBIAAETCS HepaspesHas
fanka (KOpHyC nedd), IIApHUPHO OMNMPAIOINAACS Ha YNPYrHe OMOphl. YIPYTocTb ONOp
YYHTBIBAETCA B BEPTUKAJIHHOM U FOPU3OHTAIFHOM HAINpaBJIeHUAX.

BeprukanbHple Y TOPU3OHTANbHBIE  HATpY3KM Ha  OMOpBl,  HAlpaBJCHHBIC
NIEPNEHINKYASAPHO U BHOIbL OCH TEYH, CIENYET ONPENENiTh ¢ Y4ETOM COBMECTHOH paboTsl
KOpIIyca 11e4 ¥ hyHIaMeHTa.

7.12.5 IIpu npoekTHpoBaHUHM ONOp KOIQ(UUMEHTB X KECTKOCTH B IOPU3OHTAIBHOM
HalpaBJIeHHAH, NEPNEHAUKY/ISPHOM OCH TE€UH, CIeIyeT MPHHUMATE He MeHee K03bPUIUEHTOB
XKECTKOCTH KOpIlyca NeyH, pHYeM AJIs KpalfHHX Onop He MeHee KO3 PHULUHUEHTOB XKECTKOCTH
KOpITyCa I1€4y B MECTE PACIIONIOKEHHUs COCEAHUX C HUM OIIOp.

MpuMevanne—Tlong xoahdHHUMEHTOM KECTKOCTH KODITYca MEYM CNEAYET MOHMMATH PEAKLHMIO

Hepa3pe3Ho# Oalki B MECTE PACIOJIOKEHHUS PACCMAaTPHBAEMOH OMOPBI IPH €€ FOPH3OHTANBHOM EIMHUIHOM
CMEIEHHH NIOTIEpeK OCH NeyH.

7.12.6 HopmaTuBHble rOpHM3OHTANBHBIE HArpy3kH Ha onopsl F,, kH, neicreyroumue
BJIOJIb OCH TI€UH, CIIEAYET ONPERENsTh No Gopmyrne
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F, =___1’7.,ka’ (128)
cosa
rne F,, — HOpMaTWBHas  BepTHKalbHad -Harpyska, kH, onpegensemas 1o
COOTBETCTBYIOLIEMY codeTaHuIo (7.12.9);
kr — koapuuMeHT TpeHus mnoxGaHAaXHON obedaiiku IO OIOPHBIM POJNHKaM,
npuHuMaeMsbii paBHbIM 0,2;
O — Yrojl MEeXZIy BEPTHKAIbl0 M NpAMOH, COCHHHSIOMIEH OCh KOpIyca C OChIO
OIOPHOT'O POJTHKA. ,
7.12.7 TopusoHTa/IbHEIE HArPY3KHM Ha OMNOpPHI, ACHCTBYIOIUME BAOAb OCH IEYH, IpH
0GOCHOBAaHHH pPacyeTOM JIOMYCKAeTCs NepelaBaTh Ha OMOpYy NPHUBOAHOTO 0B6OpYAOBAHHS
CTaJIbHBIMH PAcIOpKaMHM, CBA3BIBAIOIIMMHM OHNOPHl Ha ypoBHe HMX Bepxa. IIpu pacyere
PachopoK, KpoMe YCHIHH, yKa3aHHBIX B 7.12.6, cleyeT yYUThIBaTh YCHIHUS, BOSHHKAIOIHE B
HHUX OT TEMIEPATYPHEIX BO3ACHCTBUH.
7.12.8 HopMaTHBHBIE LMKIMYECKHE HArpy3ku (BepTukanbHas F,, H TOPU3OHTAIbHAsA
F, 5, DefcTByIONas NMEPNEHAMKYIAPHO OCH NEYM) Ha OMOPHI OT Beca MNeEYH, TeNOOOMEHHBIX
YCTPOHCTB, (yTepOBKM M OOXKMIacMOrO MaTepuana, MOHTAXHBEIX H TEMIEPaTypHBIX
nebopmanuuii kopnyca neud, KH, BO3HHKarOmKMe MpH BPAILEHHHU NEYH € SKCLEHTPUCHTETOM,
clieyeT ONpeNesiaTh B COOTBETCTBUM C pacuyeTHOH cXeMoii, ykasaHHOH B 7.12.4. [Ipn atom
HeoOX0MMO TIPHMHHMATh MAKCHMAaNbHOC 3HAYEHHE PEAaKUMH, MOMYy4aeMOe Ha omope IpH
SKCLIEHTPHCHTETE OCH KOpItyca Ieud, paBHOM 20 MM, 3a1aBaeéMOM IOOYEPeIHO Ha Kaxaoi
ONoOpe B BEPTUKAIPHOM M TOPU3OHTAJIBHOM HampaBleHHAX. MakcHMalbHble pacdeTHEHIE
Harpy3Kd TeYl C YHCIOM omop He Oonee 4YeTEIpeX JOMYCKAaeTCs ONpenelsTh HpH
3KCLEHTPUCUTETE OCH KOpITyca Ieyu, paBHOM 10 MMm.

NNpumevanue — Harpysku F,, u F,; M1 Tpex- M 4YETHIPEXONOPHLIX mneuel AOMyckaercs
OIMPEAETIATH NPH IKCLIEHTPHUCHTETE OCH KOpITyca NedH, paBHOM 10 Mm.

7.12.9 Pacyert onop 1o MpoYHOCTH NPOU3BOIUTCS Ha CIEAYIOLIME COYETAHUS HATPY30K:
VD F,, F, 2) F\¢, Fio, Fy, e Fy, Fi, Fy — pacueTHBIE Harpy3Kd Ha pacCMaTpUBaeMyIoO OIOpY,
kH, onpeaensembie B COOTBETCTBHH ¢ yKasaHHsaMu 7.12.6, 7.12.8 u 5.2.21; F, . — pacueTHas
BepTHKaJbHas Harpyska Ha onopy, kH, onpeznenseMas B COOTBETCTBHH ¢ yKa3aHuamu 7.12.4
0e3 ydera IKCLEHTpUCUTETa euy; F, . ~ pacueTHas TOpU3OHTANIbHAsA Harpy3ka Ha omopy, kH,
AelicIBylolas BAOJb OCH ITEYH, ONpefieliieMas B COOTBETCTBHMM C yKasanusmu 5.2.21 mpu
3aMeHe Harpyskd F,,, B Qopmyine (128) Ha Harpysky F,,. (onpeneneHHyio 6e3 ydera
3KCLICHTPHCHUTETA 1IEYH).

IlpuMmevaHnus

1 ina onop, o0OpylNOBaHHEIX THAPOYNOpPaMH, B KadecTBE DAaCUCTHOTO 3HAUCHHA FOPM3OHTAIBLHOH
Harpy3KH, HampapjieHHOH BIONL ocH neuH, Fy, kH, ciexyer npunumats Haubonblee H3 IBYX ee 3HaUCHH,
onpenenenssx no dopmyne (128) u mo ycumuio B ruapoymope.

2 Pacyer orop Ha BTOpOe COYeTaHHe HAarpy30K cleAyeT NPOH3BOAUTL C YIETOM MOMEHTA, JeHCTBYIOMEro
B FOPU30HTAIILHOI IIOCKOCTH OT Harpy3kH Fy, IPHIOKEHHOM TONBKO K OJHOMY H3 POJIHKOB OTIOpBI MEUH,

7.12.10 Pacyer iKene300€TOHHBIX 3JEMEHTOB ONOpP Ha BHIHOCIUBOCTD ClIEAYET
NPOHM3BOJNTE Ha Harpy3KkH, onpeleseMble B COOTBETCTBHHM € yKasaHWamH 7.12.9, npuHnmas

K03 ULIMEHT HaIeKHOCTH 1o Harpyske yr= 0,8.
7.12.11 Ilnomanp NOAOLIBEI ONOPHI CIEAYET ONpPEACHATh U3 YCIOBHA AOMYCTHMOCTH €€
OTpbIBA OT OCHOBaHUs HE 6oJiee YETBEPTH IUUPHHBI NOJOLBBI.
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7.12.12 OyHpaMeHTHl O] Ne4H CiaeAyeT NpOSKTHPOBaTh TaKUM 00pa3oM, 4TOOB:
3HAaUeHHWs IepPBOM 4YacTOTBl COOCTBEHHBIX BEPTUKANLHBIX M TOPH3OHTAJBHBIX KoieGaHHMit
YCTaHOBKH, ONpe/ieNgeMbie Ul pacuyeTHOH cxembl 7.12.4, oTiyannuchk He MeHee YeM Ha 25 %
3HaYeHNs YaCTOTHI 3alleTIEHHs 3yOben MPHBOJA ®, ¢, BEIYMCIEHHOI 110 BopMyiie

®=0,105Nn,, (129)

rae N — uucno 3y6seB BeHLOBOH 11ECTEPHHU;
H, — YacTOTa BpAIUEHMA MeyH, 06/MHH.
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ITpunoxenne A
(o6s3aTesibHOE)

Tepmunb! 1 onpenesieHust

B HacrosmeM cBOZ€ IpaBHI NPHMEHEHHI CICAYIONIHE TEPMHHBI C COOTBETCTBYIOIMMHU
OIPEACNECHISAMH:

A.l ammiumryga koaebanuii (displacement amplitude): Benuumna, paBHas
MaKCHMAaIbHOMY abCOMIOTHOMY 3HAYEHHIO NepeMelIeHUA NpH KoldeOaHusx; AN CIyqyadHBIX
KojieOauuii aMIUIMTYZOH KkoneOaHMI HasbIBaeTCS CPEOHEKBAJPATHUECKOE 3HAYCHHE
HepEeMELICHYU.

A.2 cKOpOCTH MPOJOJBHLIX H MONepedHbIX ynpyrux BoJH (longitudinal and
transversal elastic wave velocities): IlapameTpsl IpyHTa Kak YyIpyroidl cpembl, paBHBIE
KBaIpaTHEIM KOPHSM OTHOLICHMH YHpYTHX MOXyjeH (KOMIIPECCHOHHOTO M CHBHIOBOTO
COOTBETCTBEHHO) K IUIOTHOCTH.

A.3 cpenHee cTaTHYecKoe RaBJ/ieHHe MOX MOROIIBOM ¢yHaameHTa (average static
bearing pressure): CpegHee JaBieHHe NHOA NOAOMBOH (YyHIaMeHTa OT pPacYeTHEIX
CTaTHYECKHUX HArpy30K ¢ KO3((QUIHMEHTOM HaJJeXXHOCTH I10 Harpy3Ke Ys; paBHOM 1.

A.4 pacderHoe CONPOTHBJICHHE rPYHTa ocHOBaHHA R (allowable bearing pressure):
3HayeHne, onpenenseMoe B cooTBeTcTBuH ¢ TpeboBanuamu CII 22.13330 ¢ yuerom pazmepos
¥ 3armyOieHus GyHAaMeHTa.

A.5 Tabau4yHOE 3HA4YEHHEe PACUYETHOro cONpOTHBJIEHHA R (tabulated value of
allowable bearing pressure): 3HaueHue, comepxameecs B Tabauuax CIT 22.13330u He
3aBHCAILEE OT pa3MepoB H 3ariyOieHus ¢pyHaaMeHTa.
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Ipunoxenne b
(pexoMennyemoe)

Pacuer Koae6aHuii HECHMMETPHYHBIX MACCHBHBIX H CTEHYAThIX pyHaAaMeHTOB
NpH NPOU3BOJIHHOH 3aBHCHMOCTH HATPY3KH OT BpeMeHH

b.1 ®yHgameHT cumraeTcs abCOMIOTHO TBEpABIM TeEJIOM, MMEIOMHUM 6 creneHeH
CBOGOMEI: 3 MOCTYNATENBHEIX NepeMeIeHus X', ', z' nayana koopauHaT O' ¥ 3 yria noeopora
x', @', ' OTHOCHTENBHO Oceil X', ¥, z' COOTBETCTBEHHO (pHCYHOK b.1).

N

’

z

y

0’ e

Pucynox b.1 - Ctrenenn cBo6oabl pyRaaMeHTa

b.2 Konebanus (yHmamMeHTa OMHCHIBAIOTCA CHCTEMOM IIEeCTH AU(depeHIHaNbHbIX
YpaBHEHHUHN:

Mpx'+ MLy + MEZ'+ MY + M@ + M3y + Bix'+ B,y + Bz + By +
+Bis¢'+ Bioy' + K\ x' + Kby + Kz’ + Kl + Kis0' + Kigy' = () 1<i<6), (B.1)

rae M,;, B,.;- H K,.} — D3JIeMeHTBl MAaTpHI] HHEpUMH, AeMIQHPOBaHHUS M KECTKOCTH

/ ar
COOTBETCTBEHHO, a f;(!) — o0606weHH e CHibl, JeiCTBYIOLIME Ha (YyHAAMEHT

(TMHaMHYEeCKHUe MOCTYAaTeNbHBIEC M Bpalare/bHble BO3IEHCTBHSA, HOpPMAaTHBHbIE 3HAUCHHS).
b.3 Hauano koopauunar O' nomemaercs B LEHTp TSHKECTH NMOJOLIBEI QyHAaMEHTa; OCh 2'

HalIpaBJII€TCS BEPTHKANBHO BBEpX; I'OPH3OHTAJBHBIE OCHU JIEKAT B MIIOCKOCTH IOJOILUBHI

¢yHIaMeHTa W SBIAIOTCA €€ INaBHBIMH ocaMM. Ilpu 3TOM MartpHub! JeMnQHpOBaHHA U

KeCTKOCTH JMaronanshe:: By =0u Kj; =0npni#j, (1<i<6;1</<6).

b.4 Henynesble nuaroHanbHbie 3JIEMEHTHI MATPHLIBI JKECTKOCTH CIERYET ONPENENATh [0
popmynam:

K],I = 52 =Kx; K£3 =KZ; K‘;4 =1?X’; KéS =E¢,; Ké6 =K\V’ (52)
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rae K,, K., n Ky suuucimorcs no gopmynam (11), (9) u (12), a Ky u K, - u3
COOTHOLICHHUH

Ky =Coly —mghy; Ky =Col s —mgh,, (B.3)
rae Iy-v I,»— MOMEHTBI HHEPLUH NOIOIIBEI OTHOCHTENBHO OCeH X' H y' COOTBETCTBEHHO.

B.5 OneMeHTBl MaTpHLBl HHEPUMH MPEACTAaBIAOT COO0H Maccy BCEH YCTaHOBKH
(dpyHmamMeHTa ¢ 3aCHITKOH IPYHTa Ha ero o0pes3ax M BHICTYNAX M MAIHMHbI), €€ CTATHIECKHE

MOMEHTBI H €€ MOMCHTBI HHCPLHH, KOTOPBIC CACOYET ONpeaciaie B CHCTEME.

[ o )

xoopauHar Ox'y'z'.
b.6 HenyneBbie QuaroHajbHbIe OJIEMEHTBl MaTpMIBl JeMIIQHPOBaHHS CleIyeT

onpenenarTh no popMyaam:

B, =2D,JKiM;; (1<i<6), (5.4)

rae Dy=Dy= &, D3=&, Dsy=Ds= &y, Ds= §; 3HaUCHNA OTHOCHTEIHLHOTO JAeMI(HPOBAHMS
& &, Ep 1 &y OTPENEIAIOTCS B COOTBETCTBUH € YKa3aHHsMH 6.1.5 - 6.1.6.

B.7 Ina cucremnl ypasHeHuit (B.1) np npou3BoibHONH 3aBHCHMOCTH Harpy3Kd OT
BPEMEHH CJIENYeT MPHUMEHATh YHCJICHHBIC METOAbl pelieHus IJudbepeHIUanbHbIX
ypaBHEHHUI. B 4aCTHBIX Clly4asx MEpHOAUYECKON, UMITYJIBCHOM WIIM Cly4allHOM Harpysk, a
TaKXKe IMPH HAIMYMM IUIOCKOCTH CHMMETPHH BO3MOXHO TPHMEHEHHE aHAJINUTHYECKHX
METOJI0B.
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IIpunoxenue B
(pexomengyemoe)
Pacuer pyHAaMeHTOB MAaLIHH C BPAMAIOIMUMHCS YaCTAMH 10 AedopManusm

B.1 Pacuer ¢yHmaMeHTOB MaIUMH C BpalIAIOIMMHUCA YacTAMHM IO Jedopmauuam
ClefyeT NpPOU3BOMMT HA IOCTOSHHBIE HArpy3KH C KOI(QQHIHEHTOM HaIEXHOCTH IO
Harpyske yr=1,0. Harpy3sku Moryr ompenensrsca 6e3 ydyeTa WX IepepacnpeseneHus
BEPXHUM CTpocHHEM (DyHAAMEHTa.

B.2Ilpy orpannuenun JepopManmii HwkHe# IUIMTHI  QyHZaMEeHTa K  Hel
NpeassSBiseTcs TpeGoBaHHE TPEIMHOCTOMKOCTH: 06pa30BaHUE TPEUIMH B HHXKHEH IUTUTE IPH
JEHACTBHH MMOCTOSHHBIX ¥ MOHTaXKHEIX HAarpy30K He JIONYCKaeTCs.

B.3/Ins (QyHIaMeHTOB MamuH, JAepopMalMy KOTOPHIX OrPaHHYHMBAIOTCH, HE
JIOITyCKaeTCs UCTIONB30BaTh B KAYECTBE €CTECTBEHHBIX OCHOBAHUM CIIEAYIOIIUE IPYHTHI:

TICCKH PBIXJIBIE;

MEJIKHE M TBUICBATble MECKH, IIOJBEPKEHHBIE B BOIOHACBIIEHHOM COCTOSHHH
cyddosny;

I'THHHUCTBIC PPYHTHI TEKYYHE;

HACBIMHEIC M HAMBIBHBIE TPYHTHI ¢ MoaynieM aedopmannn MeHee 10 MIla;

HIIBL, TOpdH! ¥ 3aTOpPOBaHHBIE TPYHTHI.

B4 Jlns  ¢ynmaMenToB TypboarperatoB, B TeX Cly4asX, KOIJa MMEIOTCA
TEXHOJIOTHYECKHE OIPAHWYCHMS, BEIMYMHY UIATEIBHON JAe@OpMallM¥ HIDKHEH [UIHTHI
dyHIaMeHTa Ha TIPYHTOBOM OCHOBaHHMHM (M3MeHeHHe nporuba 3a UETBIPEXJIETHUI
9KCIUTyaTallMOHHBIM nepuon) Af IOMycKaeTcs OLEHWBAaTh KakK JAOMI0 K OT pPacyeTHOH
BEJIMYHHBI TIOJIHOTO YIpYroro nporuba f-

Af=xf. (B.1)

BesmunHa ko3 dunyenTa k IpHHUMaeTcs o tabnuue B.1.

Taonunpa B.1

Hons nonHo# nehopMalnn,
Bun rpynra npuxoasuieiica Ha
YeTHIPEXJICTHUH nepron K

["aneyHuKOBBIH (1eGEHHCTIN), rpaBUAHBIN (IPECBAHBLH) IPYHTEL.
ITecky rpaBenycThie, KPYIHBIE M CpeHEH KPYHHOCTH, IUIOTHBIE 0
HE3aBHCHUMO OT K03 ¢HIHEeHTa BOJOHACHIIECHHS

ITecku rpaBenHCThIe, KPYNHBIE B CPeJHEH KPYNHOCTH, CpefHeH

roTHOCTH. Ilecku MenKue MIOTHBIE, HE3aBUCHMO 0T KO3 dHIeHTa 0,1

BOJIOHACBILIEHHUS

TTecku MenKHe cpenHed IIOTHOCTH, HE3aBHCHMO OT K03 PHLUHEHTa

BoZoHachIleHHs. [lecku nelneBaThie NIOTHBIE H CPEAHEN ILIOTHOCTH, 0,2

MaJIOBJIAXKHBIE

IleckH NELIEBAThIE MIOTHBIE U CpeiHeH MNIOTHOCTH, BIAXKHBIC 1 0.3

BOJOHACHICHHEIE ’

HenpocanouHsie H HeHabyxalolue: Cyrec TBEPAbIC, CYTITHHKH H 0.4
)

I'IMHB! TBEPJBIE U NONYTBEP/IbIE

Henpocanoysxsie ¥ HeHabyxaroiue: CynecH TYroMmIacTHYHbIE U
MSATKOIUIACTHYHEIE, CYTIMHKH M INIMHEI TYTOIUIaCTHYHbIE, 0,5
MSATKOIJIACTHYHBIE M TEKYYEINaCTHYHBIE
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3HaueHHs KOIQDHUIHMEHTA K XapaKTEPU3YIOT ZOMIO MOJHON AepopMaLMy GyHaaMeHTa U
OCHOBaHHUA, KOTOpas NpOABAAETCS 332 MEPBHIH YCTHIPEXICTHHA IIepHON IKCILTyaTalMu
MaIllMHEI ¢ MOMEHTA €€ IyCKa I10Cjie MOHTaXKa H 10 IEpPBOro KamMTalIbHOro peMoHTa. Jlna
KaXIOro NOC/EAYIOLIETO EPHO/ia BEIUIHHA COOTBETCTBYIOMEH fedopMalMy YMeHbIIaeTcs.,

PacyerHy0 BeITWYHHY MonHOro nporuba gyHnameHTa f peKOMEHAYETCs ONPENEISTh
U3 pacyeTa COBMECTHOH AedopMallui OCHOBaHHs U QyHIaMEHTa.

B.5 JlonmyckaeTcs BBOAMTH B PacyeT TOJBKO HIDKHIOK IUIMTY M YYHTHIBATEH BIIMSHHE
)KECTKOCTH BEPXHEr0 CTPOCHMSI PaMHOTO (yHIAaMEHTa INyTeM YMEHBIUCHHS DPacucTHOH
BEJTHYHMHBI ONHOTO mporuba Ha 15 %.

Jns mpoTsXeHHBIX (YHJaMEHTOB JOINYCKAETCS PACCUUTHIBATH MU3THO HIDKHEH IUTHTHI
no 6anoyHoil cxeMe B NpPOJOJIHHOM HANMpAaBICHHH, COBIAJAIOILEM C HANpPAaBICHHEM OCH

 MaIUKHbI, IPHHHAMAsA [THTY abCOJIOTHO JKECTKOM B ITONEPEeYHOM HaIlpaBICHHH.

B.6 Ipu pacuere AedopMaumii )ECTKOCTh HIDKHER IUIMTHI OMPEENIOT HCXOAS U3 ee
paboThl Ha U3rHO KaK CILTOIIHOrO OXHOPOAHOrO Tena o dpopmyie

Bsb = YcrEbIred ’ (BZ)

rae Y, — KOODQHIHMEHT, YYMTHIBAIOMMHE BIUAHME KPATKOBPEMEHHOH M IUIHTENHHOM
nosn3y4ect# 6eToHa, npuHUMAaeMbli paBHEIM 0,6;
E, — HavalbHbIH MOXY/b YIPYTOCTH 6€TOHA MPH CXKATHH H PACTKEHHH;

[, — MOMEHT HHEPUHMH IIPHBEACHHOTO CEYCHHMS IUIHTH OTHOCHTENBHO €ro UECHTPA
TSKECTH.

B.7 B cnyuasx orpannyeHus nedopmauuit GyHIaAMEHTa U NPU HAJIMYUK B OCHOBAHUU
IJIMHUCTBIX TPYHTOB C TIIOKasaTenaeM TeKydecTd [;> 0,5, a TaxKe IECKOB MEIKHX U
MBIICBATHIX BOJOHACHILIEHHBIX NPH pacdyeTe AeopMauuil HIKHEH miumMTH QyHOAMEHTa B
BEJIHYHHY PacyeTHOro MozAynsa JedopMalliM rPYHTOB OCHOBAHHA BBOIMTCS KO3(QPHUHMEHT
ycnoBud  paboTBl TPYHTOB  OCHOBaHMA vV, =0,7, y4YHMTHIBAIOIMA  BO3MOXHOCTh
BO3HHKHOBEHUS AIHMTEIbHBIX nedhopMaLuil Ipy AEHCTBHU JMHAMHYECKUX HAarpy30K.
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Ipnioxenne I

(cmpaBsounoe)
Chnucok 0603HaYeHHH

Ko3dpuuneHTs! HAZEKHOCTH H AMHAMHYHOCTH

Yr — 1O Harpy3Ke;
Yoo — YCIOBHH pabOThl, YYHTHIBAIOIUME XapaKTep JHHAMHYECKMX Harpy3oK H

OTBETCTBEHHOCTh MAIIIHH;
Yei — YCNOBHH pabOThI TPYHTOB OCHOBaHHS;
Yep — YCOBUH pabOTEI CBaHHBIX QYHaMEHTOB;
Yes — YCHOBHIH paGOTEl MHOTOJIETHEMEP3IIBIX TPYHTOB;

N — AHHAMHUYHOCTH;
y — TPOTIOPHUHOHANEHOCTH (IIPH OTpeJieICHHH TMHAMHYECKHX HArpysoK).

ITapameTpn! KoJeGanuMH

a — aMIUIMTyJa KonebaHuit QpyHIaMeHTa;
ay — TpeJeNbHO NOMYCTUMAs aMILTHTYa KoaeOaHu;
as — aMIUTYAa KoneGaHu# rpyHTa;
Qz, Gx, Gy, Gy — COCTABIAIOIME aAMIUIMTYJBl KOJICOaHMH, COOTBETCTBEHHO BEPTHKalbHasd,
TOPU30HTAJIbHAS, BpallaTe/IbHbIe OTHOCHTENBEHO FOPU30HTAJIbHOM
Y BEPTHKANbHOMH OCeif;
® — YIJI0Bas 4YacTOTa BBIHY>KAEHHBIX KOeOaHuil;
n, — 4acToTa BpameHus, 00/MuH,
V — CKOPOCTb NNaJarolMX YacTeH;
€ — K09(dHIMEHT BOCCTAHOBJICHHS CKOPOCTH yapa;
g — yckopeHHe cBoOOHOrO naaeHus, g = 9,81 M/,

XapakTepUCTHKH CHCTEMb! QYHIAMEHT-TPYHT

C,, Cy, Cy, Cy ~ KOIQOUUMEHTHl YIPYTOr0 DPAaBHOMEPHOTO H HEPaBHOMEPHOTO
CKaTHA M CABUIa COOTBETCTBEHHO;

K, Ko, K, Ky ~ KOOOOHUMEHTE JKECTKOCTH JUIA ECTECTBEHHBIX OCHOBAHMH
COOTBETCTBEHHO IPH YIIPYrOM PaBHOMEPHOM M HEPABHOMEDPHOM
CXKaTHH U CHIBUTE;

K reds Koured, K.red, Ky,red — IPUBENCHHEIE  KOIQ@UUMUEHTEl  KECTKOCTH JUIA  CBailHbIX
(YHIaAMEHTOB COOTBETCTBEHHO NPH YNPYroM DPaBHOMEPHOM H
HEPaBHOMEPHOM CXaTHU M C/IBUTE;

Az Ax, Mgy Ay — YTIIOBEIE  9acTOTHl  COOTBEICTBEHHO IIPH  BEPTHKAIBHBIX,
TOpH3OHTANIBHEIX, BpaILaTENbHBIX OTHOCHTENBHO
rOPH3OHTATIBHON U BEPTUKAIBHOIM oceil hyHIaMenTa;

A12 ~ IJ1aBHbIE COOCTBEHHBIC YaCTOTH KoNeOaHUH QyHOaMEHTa;
m — Macca YCTaHOBKH ((byHIaMeHTa ¢ MalllMHOHN U IpyHTa Ha o0pesax
H BBICTYNaX QyHIAMEHTa);
Myed — TIPUBEICHHAS Macca CBAHHOTO QYHIaMEHTa;
m, — Macca pocTBepKa ¢ MalHHOM;
my ~ Macca NajalolMX 4YacTeH;
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0y, Opres — MOMEHT HWHEPLHMM MacChl YCTaHOBKH COOTBETCTBEHHO Ha
€CTECTBCHHOM OCHOBaHMM M Ha CBAaWHOM OTHOCHTENBHO OCH,
NpOXOASAILEH yepes HEHTP TAKECTH YCTaHOBKH
NEpIeHAUKYISIPHO IUIOCKOCTH KonebaHuii; '
050, O¢0,7es — MOMEHT MHEPLHH MAacChl YCTaHOBKM COOTBETCTBEHHO Ha,
€CTECTBEHHOM OCHOBAHHU M Ha CBAWHOM OTHOCHTEIIBHO OCH,
MPOXOAAIlEl Yepe3 WEHTP THKECTH MOAOMWBH  (QyHIaMeHTa
NEPIECHAMKYIAPHO NIOCKOCTH KoneOaHuH; i
0y, — MOMEHT  HMHEpPUMH  MacChl  YCTaHOBKH  OTHOCHTEIBHO
BEPTHKAILHOX OCH, MpPOXOAAEH dYepes LEHTP TAKECTH
YCTaHOBKH;
£, s, Eg, Ey — OTHOCHTENIBHOE  NEMNQUPOBAHHE  COOTBETCTBEHHO  IPH
BEPTHKAJIBHBIX, FOPU30HTATBHBIX H BpallaTebHBIX KONEOaHHAX
OTHOCHTEJIBHO FOPHU30HTAIBHON ¥ BEPTHKAJILHOH OCEH.

XapakTepHCTHKH MaTepHaioB

R — pacuerHOe CONMPOTUBICHHE IPYHTA OCHOBAHMUS;
Ro ~ Tabnuunoe 3HaYEHHE PaCYETHOTO CONIPOTHBIIEHHS IPYHTa OCHOBAHHUS;
E — monyne nedopMaiuu rpynTa;
Cp — YAENbHOE YIIPYTrOe CONPOTHBIIEHHE Ha GOKOBOH TTOBEPXHOCTH CBajl;
Ep — Monyns ynpyroctu mMatepuana QyHAaMEHTa,;
E,, E, — MOZyJIb YIPYTOCTH, COOTBETCTBEHHO, JEPEBSHHON U PE3UHOBOMN MPOKIAKHU,

Harpy3knu

P — CpeHee CTaTHYECKOe JaBeHUe MOA HOJOIBOH QyHIaMEeHTa;
F, — HopMaTHBHOE 3HaYeHHe THHAMUYECKOH HarpysKu;
Fy — pacueTHOe 3HaueHHE ANHAMHYECKOM Harpy3Ky;
M — pacueTHOE 3HAYCHHE BO3MYINAIOLIEr0 MOMEHTa;
M, ;- — HOPMAaTHBHOE 3HAYEHHE MOMEHTa KOPOTKOTO 3aMbIKaHHUS;
G; — Bec BpamaroLHXCs yacreif;

G — Bec yCTaHOBKY;
Jz, Jo, Jy — HMIYJIbC COOTBETCTBEHHO BEPTHKAIBHOM CHJIBI M MOMEHT2 OTHOCHTEIBHO
rOPH30HTAIBHON ¥ BEPTUKAJIHHOU OCEH;
Es, — aneprus ynapa;
Sy — CTEKTpajbHast IIOTHOCTD CTy4yalHOM HArpy3KH.

I'eomeTpuYecKkne XapaKTEPUCTHKH

A — nnoians NOJOMWBE (yHIAMEHTa;

Lo, Iy — MOMEHTBl HMHEPIMM MNOJOLIBEI (YHIAMEHTAa, COOTBETCTBEHHO OTHOCHTE/IBHO
TOPM30OHTAJIBHOM  OCH, - NEPNEHAMKYJIAPHOH  IUIOCKOCTH  KoneOaHuH, M
BEPTHKAIBHOK OCH, MPOXOALIMX Yepe3 LEHTP TAKECTH MOAOIIBEI PyHAAMEHTa;

[ - pnvina pyHnaMeHTa; riyOuHa IOrPYXXEHHUS CBaH B IPYHT;
lo ~ cBoGoAHAs AIMHA CBau;
d — MaMeTp WK MEHbIUHI pa3Mep CTOPOHBI IONEPEYHOTO CEYEHNS CBaH;
4 — nmepuMeTp NONEPEYHOro ceYeHu s CBau;
h — BbicoTa QyHAMEHTA,
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hy, hy — paccTosiHUA OT OOWIEro LEHTpa TSKECTH YCTAaHOBKH COOTBETCTBEHHO 0 BEpXHEH
rpany GyHIaMEHTa U [0 ITOJOLIBL QYHIAMEHTa,;
¥ — paccTOsSHHS MexXIy QyHIaMEeHTaMH, MeXTY CBasMu;
e — KCLIEHTPHUCHTET NNPHJIOKECHHS HAIrPy3KH.
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¥

Bu6anorpadus

[1] CII 11-102-97 VHxeHepHO-3KONOTHIECKUE K3BICKAHHUA Ui CTPOUTENBCTBA
[2] CIT 11-104-97 NrxenepHO-T€OAe3MYECKHE H3LICKAaHUA IS CTPORTENBCTRA
[3]1 CIT 11-105-97 UnxeHepHO-reonorH4ecKUe U3BICKaHus IS CTPOHTENBCTBA.
Yacrp 1. Obume mpasmiia mpou3BoJCcTBa paboT




CI1 26.13330.2012

YK 624.159.11 OKC 93.020

KmoueBble cioBa: (QyHAaMEHTHl MallMH, [JUHAMHYECKHE Harpys3kd, KosnebaHus,
MPOECKTHPOBAHUE. '

H3panue opunHanbHoe
Csoa npaBua
CII 26.13330.2012

OyHaaMEeHTbl MAIIAH ¢ JHHAMHYECKMMH HATPy3KaMH
AKTya/In3UpOBaHHAA pefaKuus
CHuII 2.02.05-87

IloarorosJjieno x u3aanuio PAY «PLUC»
Ten. (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

opwmar 60x84'/g. Tupax 220 3k3. 3akas Ne 713/12.

Omnevamano 6 000 «Ananumuxy

2. Mockea, Jlenunzpadcxse wi., 1.18




