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CBOJA IIPABU.I

OYHIAMEHTBI MAIIMH C JHHAMMYECKUMMU HAI'PY3KAMH

Foundations for machines with dynamic loads

Nara BBeaenns 2013-01-01

1 O6sacThr NPpUMEHERUSA

1.1 Hacrosuiue HOpMBI paclipOCTPaHAIOTCS Ha MPOCKTUPOBAHUE PYHIAMEHTOB MAaIIUH
¢ JAVMHAaMHYECKMMM Harpy3kaMH, B TOM 4YHcCJ€ (YHOAMEHTOB: MallMH C BpallalolIMMUCH
qacTaMH (BkJIo4as TypOoMammHel MOmHOCTH A0 100 MBT), MamnH ¢ KpUBOIIMIIHO-
[IATYHHBIMM MEXaHU3MaMH, KY3HEYHBIX MOJOTOB, (POPMOBOYHBIX MANIUH LI JIMTEHHOIO
MPOU3BOJACTBa, (OPMOBOYHBIX MaUIMH IS MPOU3BOACTBA COOPHOro xene300eToHa,
KOIMPOBOro 000pyAoBaHUs OOMHBIX IUIOIANOK, APOOMIBHOrO, MPOKATHOI'O, ITPECCOBOIO
000pyaOBaHHs, MEJIbHUYHEIX YCTAHOBOK, METAJUIOPEXKYILMX CTAHKOB M BpalllaloIIUX NeYeid.

[Ipu™MeyaHuue— Jlanee Hapany ¢ TEPMHHOM «QYHIAMEHTHI MAIIMH ¢ AMHAMHYSCKUMH HAarpy3KaMu»
HCIIONB3YIOTCA TEPMUHBI «PYHIAAMEHTHI MAIMH» U «DYHIAMEHTRD).

1.2 Hacrosilue HOpMBI HE pacHpOCTPAHAKOTCH HAa MPOEKTHUPOBAHHUE (YHAAMECHTOB
MallliH B pallOHaxX CO CJOXHbIMM UHXEHEPHO-T€OJJOTUYECKUMHU YCIOBUAMU, B CEUCMUYECKHX
paiioHax, Ha ToApadaThIBa€MbIX TEPPUTOPHUAX, HA MNPEANPUATHAX C CHUCTEMATHUYECKHM
BO3JICUCTBUEM TNOBBHIIEHHBIX (Dosiee 50 °C) TEXHONOTrMYECKUX TEMIIEpaTyp, arpecCUBHBIX
Cpell ¥ B APYruX OCOOBIX YCIOBUSX.

2 HopMaTHBHBIE CCHIJIKH

B HacTosAumMx HopMax MpUBEACHBI CChUIKH Ha CICAYIOLINE HOPMATUBHEIE IOKYMEHTHI:

[OCT P 54257-2010 HanexxHOCTh CTPOMTEABHBIX KOHCTPYKLIMA W OCHOBaHHUM.
OCHOBHBIE ITOJIOXKEHUA U TpeOOBaHUA

['OCT 12.1.012-2004 CCBT. Bubpauunonsas 6e3onacHocts. O0uine TpeboBaHUA

['OCT 263-75 Pe3una. Meron onpeaenenus 1Bepaoctd 1o llopy A

['OCT 2695-83* ITunomarepuansl JUCTBEHHBIX MOPOA. TEXHUYECKHE YCIIOBUS

['OCT 8486-86* IInnomarepuansl XBOMHBIX MOPOXA. TEXHUYECKHE YCIOBUS

['OCT 25100-95 I'pynTel. Knaccudukanus

CII 16.13330.2011 «CHulI II-23-81* CransHbie KOHCTPYKLIUA

CI120.13330.2011 «CHulI 2.01.07-85* Harpy3ku ¥ BO3aeHCTBUS»

CII 22.13330.2011 «CH#uIT 2.02.01-83* OcHoBaHUA 3/1aHUI H COOPYKEHUIN»

CIT 24.13330.2011 «CHmulI 2.02.03-85* Cgaiinbic GyHAAMEHTBD)

CIT 25.13330.2012 «CHulI 2.02.04-88 OcHoBanus 1 dyHAAMEHTH HA BEYHOMEP3JIBIX
PYHTaX»

CIT 28.13330.2012 «CHulIl 2.03.11-85 3amura CTPOUTENBHBIX KOHCTPYKUMH OT
KOPPO3UU»

CI143.13330.2012 «CH#II 2.09.03-85 CoopyXeHUs MPOMBILIICHHBIX MPEATPUITUI»

CIT 47.13330.2010 «CHull 11-02-96 UuxeHepHble H3BICKaHUA I CTPOUTENLCTBA.
OCHOBHBIE MOJOXECHUAY
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CIT 63.13330.2012 «CHulII 52-01-2003 betoHHsie u Xene300€TOHHBIE KOHCTPYKIUH.
(OCHOBHBIE ITOJIOXKCHU

3 TepMuHBI K OnpeIe/ICHUS

TepMHHEBI X ONIPEAENCHUA NNPUBEICHEI B IPHUIOXKECHUH A.

4 Oomue nmoJoxXeHus

4.1 Hactosgmnii CBOA MpaBHUJ OCHOBAaH Ha IIPUBEACHHBIX HMXKE JOONYLICHHAX H
NpEeAyCMaTpHBAET, YTO:
UCXOAHBIC JaHHBIE IS MPOCKTUPOBAHHS JOKHBEI COOMpPaAThCS B HEOOXOAMMOM 00BEME,

PETUCTPUPOBATHLCA H MHTEPNPETUPOBATHCA CTICLIMATNCTaMH, 00,18 1aI0IIIMHA
COOTBETCTBYIOLIECH KBaJU(DUKAIIMENA U ONIBITOM;
IIPOCKTUPOBAHHE NOJKHO BBITTOJIHATHCH CHEHHATUCTaMH, UMEIOIINMH

COOTBETCTBYIOLIME KBATU(PUKALUIO U OITBIT;

NODKHBI ObITh OOECTEYEHBI KOOPAMHALUMS ¥ CBA3b MEXAY CHELMaTUCTaMH 110
WH)KCHECPHBIM U3BICKAHUSAM, IIPOCKTHPOBAHUIO, CTPOUTEILCTBY U MAIIMHOCTPOCHMUIO;

JOJDKEH OBITh 00ecreueH COOTBETCTBYIOUIMM KOHTpOJIL KadecTBa NPH MPOM3BOJCTBE
CTPOUTEABHBIX U3C/IHM U BBITOJHEHUH padOT Ha CTPOUTEILHOM IIONIAAKE;

CTPOUTENBHBIE padOTHl, YCTAHOBKA U Hanagka o0OpyXOBaHHA NOJKHBI BBINOJIHATHCS
KBUITUPUIIMPOBAHHBIM U OINBITHBIM IEPCOHAIOM, CIMOCOOHBIM o00ecneunTh TPeOOBaHMA
CTAaHOAPTOB H TEXHUYECKUX YCJIOBHH;

UCIIOJIB3YEMBIE MaTepUaIbl U U3IC/IHA NOJKHEI YIOBICTBOPATL TPEOOBAaHUAM IPOEKTa
U TEXHUYECKUX YCJIOBHH;

TEXHHYECKOE 00CTyXHBaHHE QYHIAMCHTOB MAIIHMH ¢ AMHAMHMYECKHMM Harpy3KaMH M
CBSA3aHHBIX C HUMH MHXXEHEPHBIX CUCTEM M MAalllMH JOKHO O0eCIeYnBaTh UX 0€30MacHOCTE
U paboyee COCTOSIHUE Ha BECh CPOK DKCILIYaTAUH;

QyHAaMEHTH MAIUMH ¢ AHUHAMHUYECKMMH Harpy3kaMH JOJDKHBI MCIOJIB30BAThCA 10 UX
Ha3HA4Y€HHUIO B COOTBETCTBUM C MPOEKTOM.

4.2 OyHAaMEHTHI MAlWH ¢ JUHAMUYECKUMHK HArpy3KaMu JOMKHE MTPOSKTUPOBATHCH HA
OCHOBE H C YYETOM:

a) p€3yJIbTaTOB HHKEHEPHBIX U3BICKAHUH JJI1 CTPOUTENHCTBA;

0) INaHHBIX, XapaKTEpU3YIOIIUX HA3HAYCHHE, KOHCTPYKTHBHBEICE M TEXHOJIOTHYECKHE
O0COOEHHOCTH MalllMH ¢ JUHAMHYECKMMH Harpy3KaMH, a TaK)Ke YCIOBHS MX dKCILyaTalHH;

B) Harpy3oK, ACHCTBYIOLMX Ha QYHIaMEHTHI MAIKH;

) OKpYXawoued 3acTpOMKH M BIHMAHHS HAa HEE BHOBb CTPOAILMXCA M
PEKOHCTPYUPYEMBIX PYHAAMECHTOB MAIIUH;

) PKOJOTHYECKHUX U CAHUTAPHO-IMHACMHUOTIOIHYeCKHX TpeOOBaHU.

4.3 IIpn TipoeKTHpPOBaHMM (YHIAAMEHTOB MAlMH C JWHAMHYECKHMMH Harpys3KamH
NOJDKHBI OBITH [IPEAYCMOTPEHBI PEIICHUS, 00E€CIIeUUBaIONIE HAAC)KHOCTD, NOJArOBEYHOCTh H
IKOHOMHYHOCTh Ha BCEX CTAAMAX CTPOUTENBCTBA M OKCIUIyaTallMM 3TUX (QYHIaMEHTOB.
HeoOX0OuMO TNPOBOAUTH TEXHUKO-3KOHOMHUYECKOE CpaBHEHHME BO3MOXHBIX BapHaHTOB
POEKTHHIX pelICHUH IS8 BbIOOpa Haubojee SKOHOMHYHOIO M HAACKHOrO IMPOEKTHOIO
pellleHus, o0ecrneyuBaomero Haubonee TI0NHOE UCNONL30BAHUE IIPOYHOCTHRIX U
AC(POPMALUOHHBIX XapaKTEPUCTHK TPYHTOB U (PHU3HKO-MEXaHMYECKHX CBOWCTB MaTEpHasIOB
(GYHOAMEHTOB M OPYIrUX KOHCTPYKIIHH,
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[Ipu pa3paboTke IMPOEKTOB IMPOU3BOACTBA padoOT W OpraHu3allid CTPOUTENILCTBA
JIOJDKHBI BHITIOJIHATBCA TpeOOBaHHA IO OOECIIEYECHUIO HaJEKHOCTH KOHCTPYKLMH Ha BCeX
CTaJUAX X BO3BECIACHUS.

4.4 PaboTel N0 MPOEKTUPOBAHHK CIEAYET BECTH B COOTBETCTBHH C TEXHUYECKUM
3aJlaHUEM Ha INPOEKTUPOBAHHE ¥ HEOOXOAUMBIMM MCXOAHLIMH JaHHBIMH (CM. 4.2 ¢
noapasaen 5.1).

4.5 [Ipyu nMpOEKTUPOBAHUHU CIEAYET YYUTHIBATH YPOBECHb OTBETCTBEHHOCTH 3JaHHHA H
COOPYXCHHH.

4.6 UHxeHepHBIE  M3BICKAHMA JUIi  CTPOMUTENIbCTBA  HOJKHBI  MPOBOJMTHECH B
coorBerctBul ¢ CII 47.13330, [1], [2], [3], craHnapramMy U APYrMMH HOPMAaTHBHBIMU
NOKYMEHTaMH 110 WHXXEHEPHBIM H3bICKAHUIM W MCCIIEIOBAHUAM I'PYHTOB )i CTPOUTENLCTBA,
a Takxe TpedoBanusaMHU 4.7 1 noapasaea J.1.

HauMeHOBaHME TPYHTOB OCHOBAHUM B OTYETHOH JOKYMEHTAUMU IO pe3yJbTaTaM
WHXXCHEPHBIX HM3BICKAHUHM W B TMPOEKTHOM [OOKYMEHTAUMM CJIENYET NPUHUMATHL I10
['OCT 25100.

4.7 Pe3ynbTaThl MH)XKEHEPHBIX U3BICKAHUM JOJ/DKHBI COAEpKaTh JaHHBIE, HEOOXOAUMBIE
JUid BbIOOpa KOHCTPYKTHUBHBIX PpELUICHUMH (YHIAMEHTOB MAUIMH C JUHAMHWYECKUMU
Harpy3KamMy W MPOBENEHHUS UX PACUETOB IO IPEHENIbHBIM COCTOSHUAM C YYETOM IIPOrHO3a
BO3MOXHBIX H3MEHEHMM (B IIpOLIECCE CTPOMUTENLCTBA M IKCIUTYaTalUHM) HHKEHEPHO-
FEOIOTHYECKUX YCJAOBHH IUIOLIAJKHA CTPOMTENBCTBA U CBOHCTB I'PDYHTOB, a Tak)Xe BUIA W
00bEMa HHXEHEPHBIX MEPOTIPUATUHA, HEOOXOOUMBIX LI €€ OCBOCHHUS.

[IpoextupoBaHue 0€3 COOTBETCTBYIOIUMX PE3YJIbTATOB WHXKECHEPHHIX M3BICKAHUM HIIH
[pH UX HEJOCTATOYHOCTH HE JONYCKACTCH,

I IpumMmeuanune — B HEOOXOAUMBIX ClIyyasX HHIKCHEPHBIE W3BICKAHHUA CICAYET NpeLyCMaTpUBaTh HE
TOJIBKO IS BHOBb CTPOAILIUXCA WIM PEKOHCTPYHPYEMBIX (YHIAMEHTOB MALIMH, HO M I OKpyXaroluei
3aCTPOMKH, NNONAJAIOUIEH B 30HY UX BIIHAHMS.

4.8 IIpd BO3BEACHHH HOBOro O00BEKTA WM PEKOHCTPYKUMH CYLIECTBYIOLLETO
HEOO0XOAMMO BHITIOJHATH IIPOTHO3 PacIpOCTPaHEHUS KonebaHui B rpyHTE OT PYHAAMECHTOB
MallU¥H C HeAbI0 NMPEeAOTBPAILCHNAS HEAOMYCTUMBIX KOICOAHUH 3/IaHHUIM ¥ COOPYKEHUH.

4.9 [Ipn nIaHUPOBAHUM U TIPOBEAECHUM [EOTEXHUYECKOI'O MOHHUTOPHHIAa BHOBbD
BO3BOAWUMBIX WJIH PEKOHCTPYUPYEMBIX (YHIAMEHTOB MAIUMH HEOOXOAMMO YUYUTHIBATEH
0COOEHHOCTH MOHMTOPHUHTAa (OYHAAMEHTOB MAlIHH.

[IporpaMmMa MOHHUTOPMHI'a (QYHIAMEHTOB MALUMH JOJDKHA BKIKYATh WU3MEPEHUE
kosie0aHuit MallIMH M UX GYHIAMEHTOB, a B HEOOXOIUMBIX CIy4asix — IPYHTa H OKPYXaIOLIUX
3JaHUN ¥ coopyxeHHH. M3mepeHuss AO/KHBEI 00€CIEYMBAaTh BO3MOXKHOCTH ITPOBEPKH BCEX
TpeGoBaHUi 3a4aHHs HA MPOCKTHPOBAHUE K KOeOaHUAM, BKIKOYas TpeOOBaHUSA CTaHAApPTOB
0€30MacHOCTH TPYyAa B YACTH AOMYCTUMBIX YPOBHEH BUOpanmii ¥ TpeOOBaHUA K O0ECTICHEHHUIO
HOpManbHON paboThl MaillMH, O0OPYAOBaHUSA U IIPHUOOPOB, PACMOIOKEHHEIX Ha QYHAAMEHTE
WIA BOJIIM3M HEro, KOHCTPYKUMH M OCHOBaHMH 34aHHil U COOpyXEHMH. B nporpamme
M3MEpeHUs KoJebaHnii HeoOX0AMMO yKa3blBaTh:

NEPUOAMYHOCT, H3MEPEHHH (OQHOKPATHO, MOCIAE TEKYIIEro pPEeMOHTa MAaUIHMHBI C
IMHAMUYECKUMHU Harpy3kamMHu Y T.1.);

KOHTPOJHUpYEMBIE IapaMeTpbl KoJebaHMM (YHAAMEHTOB MalUMH, TpPYHTa M
OKPY>KAOUIHUX 31aHUH U COOPYKEHUMN U UX PACUETHBIC 3HAUCHUS;

TpeOyemasi TOYHOCTh M IPUMEHAEMas METOINKA U3MEPEHHUI,

CXEMBbl YCTAHOBKH JATYHKOB,
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[Ipy oOHapyxeHUM HapymEHUs TpeOOBaHHM 110 OrpaHMUYCHMIO KOJIEDAHWH IOKHO
OLITh TMPOBEJCHO JeTajbHOe OOCIEIOBaHHE C BBIABICHUEM IPHYMH U pa3pabOTKOH
PEKOMCHJALMN 10 PEMOHTY MalllMH ¢ JUHAaMHYECKMMHM Harpys3kaMy, YCHWICHHIO UX
GyHOaMEHTOB WU pa3paboTkodl IOpyrux Meponpusatud. [Ipy HeoOXoaMMOCTH caeayer
npeaycMaTpuBaTh 00Ciea0BaHNE KONECOaHUH TPH MX HCKYCCTBEHHOM BO30YXKIECHUH.

4,10 Ilpy HaAy4YHO-TEXHHYECKOM COMNPOBOXACHHU CTPOUTENBCTBA OOBEKTOB, TIAe
3aPOESKTUPOBaHEl (GYHAAMEHTH MAIIMH ¢ JUHAMMYECKUMH Harpy3kaMH, HEOO0XOaAuMO
BKJIFOYATh B COCTaB paboT 10 HAYYHO-TEXHUUECKOMY COIPOBOXIACHHIO pa3acn «DyHIaMEeHTEI
MalllMH ¢ JUHAMUYECKUMH Harpy3KamMu».

4,11 Ilpu reorexHUYecKol IKCIepTHU3e I OOBEKTOB, TJ€ MNPOECKTHPYIOTCA
¢yHIaMeHTB! MaAlIMH C AWHAMUYECKUMH Harpy3kaMy, HEOOXOOUMO IpeayCMaTpUBaTh
COOTBETCTBYIOIIUN aHAJIA3 NPOrpaMMEl M PE3YJIbTaTOB MHXCHEPHBIX U3bICKAHUH, IIPOSKTHOU
NOKYMEHTallMM Ha BHOBb BO3BOAMMBIC (PEKOHCTPYHUPYEMBIC) (YHOAMEHTHl MAIUHUH C
THHAMHYECKMMH HArpy3KaMmy.

4.12 Hay4HO-TEXHUYECKOE COINPOBOXICHHE H I'EOTEXHHYECKas DKCIEpTH3a IIPOEKTa
JIOJKHBI OCYIIECTBJIATHCA CHELUUAJIU3UPOBAHHBIMHA OpPraHU3alUsIMM, MMEIOLMMH B CBOEM
COCTaBE CIEUMAIUCTOB, 00/1afaloIUX COOTBETCTBYIOMIMMH KBATH(HUKALMEH W OITBITOM.

4,13 3aMeHa MpeayCMOTPEHHBIX TPOEKTOM MAaTE€pPHUaAJIOB, U3ACAUMNA H KOHCTPYKUMH
JOIYCKAeTCs TOABKO ITO COTTIaCOBAHUIO C NIPOSKTHON OpPraHu3anueil ¥ 3aKa3duKOM.

S IlpoexkTupoBanue GpyHAAMEHTOB MAIlIMH

S.1 UcxoaHble JaHHbIE 11 TPOEKTUPOBAHUA (PYHAAMEHTOB

B cocTtaB HCXOAHBIX JNAHHBIX JUIA I[POSCKTHpOBaHWS (YHOAMEHTOB MallUH C
AVHAMHUYECKMMH Harpy3kaMH JOJXKHBI BXOJIHUTE:

TEXHUYECKass XapakTepHUCTHKAa MallMHbl (HaWMEHOBAHME, THI, 4YHCI0 OOOpOTOB B
MUHYTY, MOIIHOCTB, 00Illas Macca M Macca IBHXYILIMXCS 4YacTeH, KMHEMaTH4YecKas cxema
000pyZOBaHHS C IPUBA3KON JBUXYIIHUXCSA MACC, CKOPOCTh YAAPAIOIUX YaCTeH U T.IL.);

JAHHBIC O 3HAYEHHAX, MECTaX ITPHIOKCHHSA W HAIPABJICHUAX AEHCTBHS CTaTHUYCCKHX
Harpy3o0K, a TaKKe 00 aMIUTUTYyAaX, 4acToTax, ¢asax, 3aKOHE U3MEHEHHS BO BpEMEHH, MECTax
IPUIOXKEHUSA W HAIpaBICHUAX AEHCTBUS NUHAMUYECKHX HArpy30K B PEXHME HOPMAIBLHOM
IKCIUIyaTalHH, a TAKKE B aBapUUHBIX PEXUMaxX, B TOM YUCJIEC HArpy30K, ACHCTBYIOIUMUX Ha
dbyHAaMeHTHBIE OONTHI; pa3sMepsl IUIOMIAJOK IMEpeNayd HArpy3oK; CBEACHHS O HAIUYHH
3aBOJICKOH BHOPOHM3OJALMH Y MalllHH ¢ YKa3aHHEM AUHAMWYECKUX HArpy3oK, nepeiaBacMbIX
Ha QYHAAMEHTHI ¢ YYETOM 3TOH BUOPOUZ0AALUH;

JaHHBIE O TMPEACHBbHBIX 3HAYEHUAX JAedopmaluid (QYHIAMECHTOB W HX OCHOBAHHM
(ocanka, KpeH, nporud QyHIaMEeHTa U €ro JJIEMEHTOB, aMIUIMTYAa, CKOPOCTh WJIM YCKOPEHUE
kojiebaHuM © Ap.), €CIM TakUe OrpaHHYEHHUs BBI3BIBAKOTCA YCJIOBUSIMH TEXHOJOTHH
IPOU3BOACTBA, pabdOTHl MaUIUHBl HWIH PAJOM  PACIIOJIOXKEHHOIO BBHICOKOTOUYHOIO H
YyBCTBUTENLHOIO K BHOpauusaM 000pyaoBaHUs; TpeOOBaHMUA 1O OrpaHHMYECHHIO B3aWMHBIX
nedopMaLMi OTIEIbHBIX YaCTEH MAILIMHBI;

JaHHele 00 YyCIOBMAX pa3MelleHus MawuHbl (00opyaoBaHusA) Ha (GyHIAMEHTAaX:
OTIEJbHEIE PYHAAMEHTHI NOJA KaKAYI0 MAaiMHY (arperar) Wiy rpynmnoBas MX YCTaHOBKA Ha
ofuieM (PyHIAMEHTE; JaHHBIC O XapPAaKTEPUCTHUKAX OMOPHBIX IUIUT (paM) arpermpoBaHHOTO
o0OpyaOBaHMs, NaHHEIE O TUIIE UX COEAUHEHUS C ()YHIAAMEHTOM;

yepTexu rabaputoB (pyHAaMEHTa B MpPEAECIax pacroIOKEHUS MalIMHBI, 3JIEMEHTOB €€
KPETUIEHMS, & TAaKXKe BCNOMOraTe€jibHOro o0OpyJOBaHMA M KOMMYHHUKALMHA ¢ YKa3aHHEM
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pacriojIOKEHUd M pa3MEpOB BEIEMOK, KaHaJIOB M OTBEPCTHH, pa3MEpPOB IMOMJIUBKU H TIP.,
YEPTEXKU PpacIojoXeHuss (QYHIAAMEHTHBIX OOJITOB C yKa3aHHEM HMX TUIIR U AUAMETPA,
3aKJIAAHBIX AeTalied, 000PTOBOK H T.II.;

JaHHBIE O IPUBA3KE MNPOEKTUPYEMOro (QYHIaMEHTa K KOHCTPYKUMAM 3JaHUA
(COOpYXEeHHA), B YaCTHOCTH, K €ro (pyHIaMeHTaM, JaHHble 00 OCOOCHHOCTAX 3JaHUA
(COOpYXEHHUSA), B TOM YHCJIEC O BUAE U PACIOJOKECHHUH UMEIOLIErocs B HEM 000pyI0BaHHUS M
KOMMYHHUKALIHNH;

NaHHble 00 MHXXEHEPHO-TEOJIOTHYECKMX YCJIOBUSIX Y4YacTKa CTPOHTENBCTBA H (PHU3UKO-
MEXAHUYECKMX CBOMCTBaX TIPYHTOB OCHOBAaHUA Ha TrIyOMHYy CXUMaeMOHW TOJIIH,
onpeznensieMor B cooTBeTCTBUH ¢ TpeboBanuaMu CII 22.13330; nanHbie 0 XapaKTepHCTHUKAX
BUOPOMOJI3y4YEeCTH TPYHTOB B Clly4asX OrpaHMueHMs Jepopmaluil (pyHAaMEHTa; AAHHBIE O
CKOPOCTSX TMPOAOJBHBIX M IONEPEYHBIX YNPYrHX BOJIH; JaHHBIE O KO3((HLMEHTAX
KECTKOCTA TPYHTOB OCHOBAHUM M HECYIIEH CIMOCOOHOCTH CBall IpU CTaTHYECKHX H
JINHAMUYECKHUX HarpysKkax;

CrIelIHAIbHBIE TPEOOBaHUS K 3allMTE (PYHIAMEHTA U €ro NPUAMKOB OT MOA3EMHBIX BOJ,
BO3AEHCTBHS arpeCCHUBHEIX CPEA U MPOMBILIEHHBIX CTOKOB, TEMIIEpPATyPHbIX BO3/IEHCTBUH;

NaHHblE 00 HCHONIB30BAHUMU MAIIWH BO BPEMEHH A1 (QYHIAMEHTOB, CTPOSIUXCSA Ha
MHOT'OJICTHEMEP3JIbIX I'PYHTaX.

Kpome mepeyncieHHBIX BbIIUE AaHHBIX, B COOTBETCTBYIOIIMX pa3jeiaX NPHBEACHBI
NONMOJIHUTENbHbIE UCXOAHBIE INaHHbIE IS NPOCKTUPOBAHHSA, BBITCKANOILINE M3 CHELU(PUKU
Ka)X10ro BHJia MallKH,

3.2 O01uue TpeboBaHUS K NPOEKTUPOBAHUIO PYHAAMEHTOB

5.2.1 OyHaaMeHTh MallMH C AUHAMHYECKUMH Harpy3kamMy JOJDKHBI YAOBJIETBOPATH
TpeOOBAaHUAM pacyeTa 10 MPOYHOCTH M 10 ITPUrOAHOCTH K HOPMAJIbHOH 3KCIUTYaTalliuy, a A
QpyHOaMEHTOB C pAaCHOJOXKEHHBIMA Ha HUX pabO4YyMMH MECTaMM — TAKXKE TpeOOBaHUIM
cTaHAapTOB 0€30MacCHOCTH TPYyAa B 4aCTHU JOITYCTUMEIX YPOBHEN BHOpalHi.

Konebanua (QyHZAMEHTOB HE JOJ/DKHBEI OKasblBaTh BpPEAHOIO BIMAHMA HA
TEXHOJIOTMYECKHE TMPOLECCHI, 000pyaoBaHue U npUOOpPEl, pacrnonoXeHHbie Ha QyHAaMEHTe
WJIA BHE €r0, a TAKXKE Ha HAXOAAIHECS BOJIM3HU KOHCTPYKLMM 34aHNUH H COOPYKEHHUH.

[Ipy npoexTHpOBaHHY (PYHAAMEHTOB MAIUMH ¢ AMHAMHYECKHMMH HArpy3KkaMH CIEAyeT
yunTbiBaTh TpeboBanus CII 22.13330, CII 24.13330, CIT1 63.13330, CIT 16.13330 u np.

5.2.2 @yHaaMeHThl MAalUMH ¢ AMHAMHUYECKHMH Harpy3kaMd MoryT ObITb O€TOHHBIMH
WM  KENe300€TOHHBIMU MOHOJIMTHEIMH, COOPHO-MOHOJIMTHEIMH M COOpPHBIMHA, a TIpH
COOTBETCTBYIOLUEM 0OOCHOBAaHUYU — METAITUYECKHUMH.

MOHOIUTHBIE (PYHIAMEHTH CleQyeT HPOEKTUPOBATh IMOX BCE BHABI MAILIHH C
IUHAMUYECKHUMH Harpy3kaMu, a cOOpHO-MOHOJUTHBIE M COOpHBIE, KaK IHPaBUJIO, — IOA
MalI¥Hbl MEPUOAUYECKOr0 JACHUCTBUSA (C BpaALLAIOIIMMUCA YacTiIMH, C KPHUBOUIHIIHO-
IIATYHHBIMU MEXaHU3MaMH H Ip.).

5.2.3 Knacc 6eToHa 110 NPOYHOCTH Ha CXKATHUE VI MOHOJIUTHBIX U COOPHO-MOHOJIUTHBIX
QyHIaMEHTOB JAOKeH ObIThb He Huxe B12,5, a mna cOopHbIX — He Huxe Bld. s
HEApMHUPOBAHHBIX (QPYHIAMEHTOB CTAaHKOB JIOMYCKAeTCA NMPUMEHATH OeTOoH Kiaacca B7,5. B
ciy4ya€ OJHOBPEMEHHOIO BO3JAEHCTBMS Ha GYHAAMEHT [AWHAMHYECKOM HArpy3kv W
MOBBILICHHBIX TEXHOJOTHYECKUX TEMIIEpATyp knacc 6eToHa JOKeH ObITh HEe HUXKE B13.

5.2.4 QyHIaMEHTE MalllMH JOMYCKAeTCsl MPOEKTUPOBATh OTACNLHBEIMHU MO KaXAYIO
MalUKHY (arperart) Win o0KUMHU IMOJ HECKOJIBKO MaUIKH (arperaTtos).

OyHgaMEHTH MalliMH, KakK IpaBHJIO, JOKHBI OBITh OTAEJIEHBI CKBO3HBIM IIIBOM OT
CMEXHBIX QYHIAaMEHTOB 3[1aHUs, COOPYKEHHUA ¥ 000pyIOBaHHUs, a TAK)KE OT I10JIA.
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IIpumevanue — CoenuHeHne GyHIAMEHTOB MAlMH ¢ (PYHZAMEHTaMH 3[aHMsA WIH ONMHUPAHME Ha
HUX KOHCTPYKLHH 3[4aHHA JOMYCKAeTCA B OTACABHBIX COy4yasX, YKa3aHHBIX B OTAE/IbHBIX COOTBETCTBYIOHIMX

pas3aenax.

5.2.5C uenpr0 yMEHbIIEHUsA BuUOpauui (QyHIAMEHTOB MalIHH C JAMHAMHYECKUMMU
Harpy3kaMH M  OKpYXalollled 3acTpOMKM IIPH  COOTBETCTBYIOIUEM  OOOCHOBAHUHM
PEKOMEHAYETCS NMpenRycMaTpUBaTh BUOPON30AALMIO PyHIaMEeHTOB. BEIOOp KOHCTPYKTHBHBIX
pEIICHUNM BHUOpOU30IAIMM (QYHAAMEHTOB M €€ pacyeT B HACTOSUIMX I[IpaBUiIax He
paccmMarpuBaroTcs. IIpH CHUWKEHHMM BHOpOU3OIALMEH ypOBHA BHOpauuM TMOJOLIBHI
dyHIaMeHTa A0 (POHOBBEIX 3HAUEHHUH OCHOBAHUE PACCUMUTBHIBACTCS HA JCHUCTBHE TOJBKO
CTAaTUYECKUX HArpy30K.

5.2.6 YcTpoiicTBO (YyHIaMEHTOB MAIIMH ¢ AUHAMUYECKMMM Harpy3kaMmu, 3a
HCKIIIOYCHHEM (GYHIAMEHTOB TypOoarperatoB MOIIHOCTBIO 23 Thic. kBT U Oouee,
JONYCKAeTCsd Ha HACHIMHBIX IPYHTaX, €CJAM TAKHE TPYHTHEI HE COICPHKAT OPraHUYECKHX
IPUMECEN, BHI3LIBAIOIMX HEPABHOMEPHBIE OCAAKHA TPYHTA ITpH CXaTUU, [Tpu 3TOM OCHOBaHUE
M3 HACBHITHLIX IPYHTOB JOJKHO OBITE YIIJIOTHEHO (TsHKEIBIMU TpaMOOBKaMH, BUGPUPOBAaHHEM
WK ApyrumMu cnocobamu) B cOOTBETCTBUM ¢ TpeboBanuamu CII 22.13330,

I[IpumMeaanune— OyHIaMEHTH MalUMH HEHMMOYJIBLCHOTO (HEYZApHOro) HEHCTBHS C ABHIaTCIIMH
MOILHOCTEIO MeHee 500 kBT co cpeHuM JaBlIeHHEM I10]] TTOLOIBON (YyHIAMEHTA OT PACYETHHIX CTATHYECKHUX
Harpy?,orcl meHee 70 xIla momyckaercs BO3BOAUTE HAa HACHIIHBIX IPYHTaX 0€3 HMCKYCCTBEHHOr0 YILUIOTHCHMHA,
€CJIM BO3PACT HACHIITH U3 MECYAHBIX I'PYHTOB HE MCHEE ABYX JIET U U3 INTMHUCTBIX I'PYHTOB HE MEHEE IIATH JIET.

5.2.7llpyu npoexTUpOBaHUHM (MYHIAMEHTOB MAIIHH HAa €CTECTBEHHOM OCHOBAHUHM
CIeOyeT CTPEMUTHCI K COBMEIICHHIO HAa OJHOM BEPTHKANM LEHTPA THKECTH IUIOIIANH
MOAOWIBEI (pYHIAMEHTA U JIMHUU ACHCTBHSA PABHOAEHCTBYIOIECH CTAaTUYECKHX HArpy30K OT
BeCca MAILIUHE], (YHIAMEHTa U IpyHTa Ha oOpes3ax U BeICTyNaxX QyHAAMEHTa, a I CBaiHBIX
(YHIAMEHTOB — LICHTpa TAXKECTH IUIAaHA CBal W JMHHM JEUCTBUA pPaBHOJEMCTBYIOILEH
CTaTHYECKUX HArpys3oK OT Beca MallMHBEI M pPOCTBEpKa. IIpH 3TOM IKCHEHTPUCHUTET, Kak
MpaBUJIO, HE JO/DKEH ITPEBHINAThL (38 UCKIIOYEHHUEM CITy4yaeB, OTOBOPCHHBIX B OTHAEIBHBIX

pasjeniax) Ajd rpyHToB ¢ TaOJIWYHBIM 3HAUECHHEM pacueTHoro comnpotusiaeHus Ro< 150 klla
3%, a ns rpyHTOB ¢ Ro> 150 xlla, a Takke cBaHBIX QYHAAMEHTOB M3 BUCAYMX CBaH — 5 %
pasMepa CTOPOHBI MOAOMBEI (PYHIAMEHTA, B HAMPABJICHUM KOTOPO CMEILECH 1IEHTP TAKECCTH.
3HaueHue Rycnenyet onpeaciats no tabaudaeiM gaHHeM CII 22.13330; ans dyHaaMeHTOB
TypOOarperaToB 3KCLUEHTPUCHTET HE AOJDKEH IIpeBelmath 3 % yKa3aHHOIO pasMepa
HE3aBUCHMO OT 3Ha4YeHusd Ry. 1J1d OCHOBaHMH, CNOXEHHBIX CKAIBHBIMU I'PYHTaAMH, a TaKXKE
CBallHBIX (PYHIAMEHTOB U3 CBa-CTOEK 3HAUEHHE IKCUECHTPUCUTETA HE HOPMHPYETCA.

[Ipn HapylieHuH OrpaHMYCHUMN Ha SKCUECHTPUCHUTET CIEAYET pacCYMTHIBATH KOJICOaHUS
MAaCCHBHBIX U CTCHYAThIX OYHAAMEHTOB B COOTBETCTBHUH ¢ YKa3aHUAMH IpuinoxeHus b. I[Ipu
3TOM BEJIMYMHA KpACBOro HABJICHHWA IIpH BHELCHTPCHHOM 3arpy>XCHUM (QyHIaMEHTa HE
IOJKHA IIPEBBINIATL 3HAYEHHS, OMPEACIAEMOro npasoi 4acTbio ¢opmynsl (1), Oonee ueM
Ha 25 %.

5.2.8 OyHAaMEHTHI MAIIKH C JMHAMHYECKUMH Harpy3KaMH CIeAYET IIPOeKTHPOBATh:

MAaCCHUBHBIMH B BHJI€ OJI0Ka WM IUIMTHI ¢ HEOOXOAUMBIMU IPUAMKAMH, KOJIOJALAMH H
OTBEPCTUSAMH 7 pa3MEIUCHHA YacTe MalllMHbI, BCIIOMOTATEIBHOro 000pyIOBaHKA,
KOMMYHUKALUHA U T.1.;

CTEHYAThIMHM, COCTOAIIMMM M3 HIDKHEHM QYHOAMEHTHOW IUIMTH (MM POCTBEpKa),
CUCTEMBI CTEH U BEPXHEH IVIUTHI (MM paMbl), Ha KOTOPOH pacroiaraeTcsa o060py10BaHHE;

' Jlatee BMECTO TEpMMHA «CpEJHEE NABJIEHHE MOJ NMOAOMIBOM (HDYHIAMEHTAa OT PacUETHBIX CTATHYECKHX
HAPY30K» UCIIONB3YETCH TEPMHH «CPEAHEE CTATHIECKOE JABICHHUE IO NOJOIIBOH hyHIaMEHTay.

6
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PaMHBIMH, TIPEACTaBISIONIMMH CO00M NMPOCTPAHCTBEHHYIO KOHCTPYKLUHIO, COCTOSIIYIO,
KaKk MpaBUJIO, U3 BepXHEH IJIHUTHI HWIM CHUCTEMBI Oa/IOK, ONMUpPAKOLIUXCA Yepe3 CTOMKM Ha
HUXKHIOK QYHAAMEHTHYIO IJIUTY;

00JIer4eHHBIMH Pa3/IMYHBIX KOHCTPYKTHBHBIX THUIIOB, B TOM YHCJiE€ 0€3pOCTBEPKOBHIMH
CBAaWHBIMH,

5.2.9 O6opynoBanHe ¢ BpallAIOMIMMHUCA  YacTsMH, KPHUBOIUHMITHO-IUATYHHBIMH
MEXaHHU3MaMH M CTAaHOYHOE 00OpYJOBaHHUE, arperupyeMoe Ha XKene300€TOHHBIX OMOPHBIX
IUIUTaX, JOIYCKAeTCsl yCraHaB/JWBaTh 0e€3 (yHIAaMEHTOB Ha MMOJACTHIAIOLIMKA CIOH I10JIOB
IPOMBILUIEHHBIX 3JIaHUH IIPH O00OCHOBAaHMM pacyETOM, @ TaKXe B ClIyyasX, YKa3aHHBIX B
COOTBETCTBYIOILMX pa3zciiax.

5.2.10 IlogomiBy (yHIaMEHTOB MaIlIHH, KaK I[paBWjI0, CICAYET IpPEeayCMaTpuBaTh
PSAMOYTOJIBHOH (POPMBI B IJIaHE M pacriojiaraTb Ha OJHOM OTMETKE.

BricoTy (QyHIaMEHTOB MalllUH CACAYeT Ha3HayaThb MUHUMAIBHOHM H3 YCIOBHH
pa3MELICHUS TEXHOJIOTHYECKOro o0opya0BaHHUA, BEIEMOK H IAXT, @ TAKXE TITyOUHBI 3al1€/IKH
GYHIAMEHTHBIX OOJITOB.

>.2.11 Ilpu IpoeKkTHPOBAHHU paMHBIX (PYHIAMEHTOB PEKOMEHIYETCA:

cobiIoaaTh CUMMETPUIO GyHAAMEHTA KaK 110 OOl reOMETPUUECKOH CXEME, TaK U IO
GopME JIEMEHTOB;

pacrioyiaraTh pUresiy MonepeyHsix paM CUMMETPHUYHO O OTHOHIEHUIO K OCAM CTOEK;

u3berats nepenavym Harpy3oK Ha puresu ¥ 0aikH ¢ 3KCLIEHTPUCUTETOM;

IIPOEKTUPOBATH BEPX DYHAAMEHTOB 0€3 yCTYIOB 10 BEICOTE;

Ha3HayaTh BBUICTHl BCEX KOHCOJEH MHHUMAIBHO BO3MOXHBIX pPa3MEpPOB, ITPHYEM
BBICOTY OIIOPHOI'O CEYEHUS KOHCOJM IMpPH OTCYTCTBHHM COOTBETCTBYIOLIHMX pPacyeToOB
ripuHUMaTh He MeHee (0,75 ee BbLIETA.

5.2.12 BeicOoTy HMXHEH (QYHAAMEHTHOH IUIMTBI B CTEHYATHIX U paMHBIX (yHIAAMEHTaX
clleAyeT MpUHUMATh MO pacyery, HO He MeHee 0,4 M M HEe MEHEE TOJINUHBI CTCHBI WIIM
00BIIErO pa3Mepa CTOEK.

BepxHsas ixene3ob0eroHHas naura (pama) cTeH4aTtoro ¢GyHaaMeHTa [0/DKHa ObITh
)KECTKO CBSI3aHa CO CTeHaMH. HIXXHIOI NOBEPXHOCTH IUIMTH PEKOMEHAYETCS BBINOJIHATH HA
OJHOW OTMETKE.

CTeHBl claefyeT pacroJiaraTh, Kak MpaBujo, BAOAb JHHHUM OCHCTBUS OPU3OHTAIBHBIX
AUHAMUYECKHUX HArpy30K.

5.2.13 Tunel ¢pyHAaMeHTHBIX OOJTOB, CIIOCOOBI MX YCTAHOBKHM, a TaK)K€ MaTepHal H
YCTAHOBOYHEIE IapaMeETphl CJICAYET Ha3HayaTtb B COOTBETCTBMH C TpeOoBanusamMu CII
43.13330.

Ilpy ynapHOH Harpy3ke, a TaKKe NOpU JAMHAMUYECKHUX Harpyskax, TpeOyrommx
YCTAaHOBKHM OOJITOB [IMaMEeTpOM He MeHee 42 MM, CllelyeT MNPUMEHATb CHEMHEIE
byHIaMeHTHBIE OOTHI.

PaccTosiue OT HHXKHHX KOHLIOB 0OJTOB A0 NMOAOIIBE (PyHAAMEHTA JOMKHO OBITH HE
menee 100 mm.

5.2.14 KOHCTpYKTHBHOE apMHUpPOBAaHME MACCHBHHIX (YHAAMEHTOB IPEAyCMaTPHBAET
ob1ee apMUpPOBAHHE O MOAOMIBE M MECTHOE IOJ CTaHHHAMM MAIUH U B MECTax Pe3Koro
U3MEHEHMS pa3sMEpPOB CCUCHU QYHIAAMEHTA.

Ilpu apmupoBaHuM 1nOAOWIBEI (QYHAAMEHTOB AUAMETPHI MPOAOJBHBIX M TONMEPEYHBIX
CTep’KHEH CleayeT NMpuHMUMaTh He MeHee 10 MM MpU CTOpPOHE IMOAOLIBEI MEHEE 3 M U HE
MeHee 12 MM ripH 6ombLeM pa3Mepe ¢ maroM crepxkHei 200 M.

[Ipy MecTHOM apMupoBaHUM NOJ CTAHWHAMMU MAILIMH HEYIApHOTO ACHCTBUS OHAMETP
CTEPXKHEH cClenyeT TpUHUMaTh B 3aBUCHUMOCTH OT auaMerpa O00JTOB, Kpersimux
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obopynoBanne K QyHOaMeHTaM, coriacHo Tabmuue 1. Ilpy 3TOM pa3sMep CETOK JOJDKEH
MPEeBHIILATh pasMep CTaHWHBl MAIIMHEI B IJIaHe, Kak IpaBuno, Ha 300 -600 MM B
3aBUCUMOCTH OT AUaMeTpa apMaTypsl, paBHOU 10 — 20 MM COOTBETCTBEHHO. PexoMeH1yeMbIi
mar crepxuen — 200 M.

MeCTHOE apMHpPOBaHUE IOL CTAHMHAMM MALIWH C YAApPHBIMU HarpyskaMH CJIIEAyeT
MPOU3BOLUTE COITIACHO YKa3aHUsIM COOTBETCTBYIOLUX pa3leoB,

Jnsi apMupOBaHMA Y4YaCTKOB (YHIAMEHTOB, BOCIPHHMMAIONIUX YJApHBIE HArpy3KH,
CleayeT, KaK MpaBUJIO, IPUMEHATH BA3aHYK apMmatypy. [IpM 3TOM 3alMTHBIA CJIOW O€TOHA
clIeayeT NMpUHUMATh HE MeHee 30 MMm.

Tabnuna 1

Huamerp 60ITOR I KpeIIeHNUS |

06ODY HOBAHHS, MM Menee 42 42-56 Bonee 56

_'—_"——_—___“"‘_—'—_‘_-—1—_—'—"__

[naMerp crepxHeH, MM 10~12 12-16 1620
[IpuMedaHHe — B MacCHBHBIX (YHEAMEHTAX MAIHH HEyZapHOro neiicTBusa o6bemoMm 20 M’ H

MeHee oflee apMHAPOBaHHE IO MOIO0IIBE AOMYCKAETCA HE NpeyCMaTpUBATh.

5.2.15 ApMupoBaHHEe 3JIEMEHTOB CTEHYAThIX U PaMHBIX PYHAAMEHTOB OCYIECTBIIACTCA
no pacyery B coorBercTBUH ¢ TpeOoBanusaMu CII 63.13330 ¢ yueroMm creayrouux
NOTIOJIHUTENbHBIX YKa3aHUM:

apMarypa 0aJioK, pUrejie U CTOEK AOJKHA MMETh 3aMKHYTHIE XOMYTHl UIIH CTCPIKHH,
[IPUBAPEHHBIE K IIPOAOJIBHBIM CTEPYKHAM II0 NIEPUMETPY TONEPEYHOTO CEUCHMSI KOHCTPYKIUY;

CTOUKHU ClieAyeT apMHUpPOBAaTh CHMMETPHUYHOHW MNpOAOJBbHONH apMaTypod C LIAroM HE
oosee 300 MMm;

o OOKOBEIM rpaHaM Oajlok U pureiiel He pexe yeMm depe3 300 MM 110 BBICOTE CEYEHHA
CJIeAyeT YCTaHABIIMBATh [IPOMEXKYTOYHBIE CTEPKHHA IUAMETPOM HE MEHee 12 MMm;

NPYU  KOHCTPYKTUBHOM apMHPOBAHUU CTEH CTEHYATOr0 (QyHAAMEHTa JUaMETP
BEPTHKAJIBHBIX CTEPXHEH HOJ/KEH OBbITH HE MEHee 12 MM, a TOpPH30HTAIbHBIX — HE MEHEe
10 mm. Ilar crepxxHel B 000MX HanpaBaeHUAX clieayeT IpHHUMATh paBHEIM 200 MM,

5.2.16 TemnepatypHo-ycago4yHble IUBBI B (QYyHOAMEHTaX CHEOYyeT, KaK IIpaBUIIO,
[IpeayCMaTPUBATh HA PACCTOSHUAX:

IUIE MOHOJIUTHBIX O€TOHHBIX QYHIAMEHTOB 20 M;

IS XKel1e300€TOHHBIX PyHAaMEHTOB MOHOJIUTHEIX 40 M, COOpHO-MOHOJIMTHBIX 50 M.

YKa3aHHEIE pacCTOSAHHUA MOTYT ObITH YBEIHUYEHBI NIPH COOTBETCTBYIOILIEM 0OOCHOBaHUH.
1lpy >TOM WIBHE CleAyeT pacroIOKHTh TakKUM oOpa3oM, YTOOBI Ha OTHAEABHBIX Y4YacTKax
(yHIaMeHTa, pa3lieeHHBIX IIBaMH, Pa3MeCTHTh 000pyJOBaHHE, HE CBI3aHHOE JKECTKO
MEXYy COOOH.

JU1s yMEHBIIICHHsT TeMIIEPaTypHBIX AehopMaluid TOMyCKAacTCA YCTPanBaTh BPEMEHHBIE
TEMIIEPATYPHO-YCAJ0YHBIC LIBBI.

[Ipu orpanunyenuu nporuda PpyHaaMeHTa MO TEXHONOTHYECKUM TpeOOBaHMSAM BMECTO
TEMIIEPATYPHO-YCaAO4YHbIX  IUBOB  CIEAYET NpPeayCMaTpUBaTb  MEPOMPUATHA  TIO
pEryJIUMPOBaHUIO TEMIIEPATYPHOI'0 PEXKHUMa IIPH YKIaaKke 0eToHa. B 3TOM cnydae yCTpoMCTBO
BPEMEHHBIX TEMIIEPATyPHO-YCaAOYHBIX LIBOB HE JOIIYCKAETCS.

5217 Inga  ¢yHOaMEHTOB MMM MX OTACABHBIX Y4YaCTKOB, TOJABEPrarOIHUXcs
BO3JICMCTBUIO ArpeCcCUBHBIX CPEll, MOJDKHH OBITH NPEIYyCMOTPEHLI MEPH MO UX 3AMIUTE B
cootBeTCTBHH ¢ TpeboBanuamu CIT 28.13330.

5.2.18 PacueT ¢ yHAaMEHTOB MAIlIMH U UX OCHOBAHHH BKIIOYAET:

pacyer xoyieOaHuit PYyHAaMEHTOB WIM OTAEIBHEBIX UX JIEMEHTOB,;
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MPOBEPKY CpPENHEro CTaTHYECKOro [aBICHUSA TMO4 MOJOIIBOM (pyHOaMEHTa Ha
€CTECTBEHHOM OCHOBAHHM p UK HECYIUEeH CrIOCOOHOCTH CBaM;

pacyeT NpOYHOCTH JIEMEHTOB KOHCTPYKUMHI QyHAAMEHTA.

[Ipy Hammuuu B 3aJaHUM Ha TPOECKTUPOBAHUE TEXHOJOTHUECKUX TpeOOBaHUH,
OFPaHUYMBAIOIIMX MEPEMEUICHUS H AePOopMauuM (yHIAaMEHTa, CJIELYET BHIIOJHUThL HX
CTaTUYECCKUM pacueT U3 YCIOBHA COBMECTHOH e opMaliid OCHOBaHUS U (pyHIAMEHTA.

5.2.19 Cpennee craTU4ECKO€ AAaBJIEHUE IOA MOLOLIBOM (PYHIAMEHTa HAa €CTECTBEHHOM
OCHOBAHUHU p NI BCEX TUIIOB MAILIMH, MEPEYMUCIICHHBIX B Ta0IULIE 2, JODKHO YAOBICTBOPATH
YCJIOBHIO

P SYe0Ye1 R, (1)
rAe p — CPEAHEE CTATUYECKOE IaBJICHUE MO IOJOLIBON (YHIAMEHTA,

Yoo — KOD(DQUIHMEHT ycroBHM paboThl, IPUHUMAEMBIHN 110 TabinLe 2;

Vo1 — KO3QOHUMEHT YyClIOBUM paboTBl IPYHTOB OCHOBaHUS, NPHUHUMAEMBbIH s
MEJKHUX U IBIJICBAaThIX BOJOHACHIIICHHBIX TNECKOB M TJIMHHUCTBIX T'PYHTOB
TeKy4Yel KOHCHUCTCHUUU paBHBIM 0,7 (IIpU HMPOCKTHPOBAHUHU (PYHAAMEHTOB C
MacCoM rmajarommx yacted Oomee 10T 3HaYeHHE KOIPPHUUMEHTA

Ye1 = 0,7 IPpUHUMAETCH TaKXkKe IS MAIOBJAXKHBIX H BIAKHBIX MEJIKUX M
MBUIEBAThIX IIECKOB M BOAOHACBHIIUCHHBIX IECKOB CPEIHEW KPYHHOCTH H

KPYIIHBIX); )1 BCEX OCTANBHBIX BUAOB H COCTOSAHUM I'PYHTOB Y. = 1;
R — pacyeTHO€  CONpPOTHBIEHHUE TPYHTA  OCHOBaHUA, ONPEACIIEMOE B
cooTBeTCTBUH ¢ TpeboBanusamu CII 22.13330.

Tabnuna 2
) MaIHEL KoappunueHr ycmBHﬁ_
| o | paboTEI Y.q
C KpUBOLUMITHO-IIATYHHBIMH MEXAHU3MAMH, IIPECChI, METAJIOPEXKYLLIHE 1,0
CTaHKH, BpalllaloIKUECH MEeYH, NMPOKATHOE 000pYyJOBAaHHUE |
C BpalialOIMMHCA YacTAMH, APOOUTIKH, METbHUYHBIE YCTAHOBKH | 0,8
Ky3HeuHble MONOTHI, (POPMOBOYHEIE MALLIHHLL, 000pyA0OBaHHE OOMHBIX 0,5
IOILAAO0K, MUl KOTOPHIX ()YHAAMEHTHI BEINOJIHAIOTCS B BHAE KOpoda

5.2.20 PacueT npo4HOCTH DJIEMEHTOB KOHCTPYKUUH (PYHIAMEHTOB pa3lIMYHBIX THIIOB
MAllIMH JONYCKACTCSA NPOU3BOAWTL HA CTATUYECKOE ACHCTBHE PACUETHBIX AUHAMHYECKHUX
Harpy3okK, onpeaenseMsaix no gopmyne (2). Pacyer MaCCUBHBIX PYHIAMEHTOB HAa MPOYHOCTH,
32 UCKJIIOYEHUEM OCJIa0JCHHBIX CEYCHHWM, KOHCOJIBHBIX YYAaCTKOB M IIP., KaK MpPaBUIIO, HE
[TPOU3BOJTUTCS.

5.2.21 Ilpu onpenesieHUH pacyYETHBIX CTATUYECCKUX HArpy3oK, B YHCI0 KOTOPBIX BXOAAT
BEC (YHAAMEHTa, BeC TIpyHTA Ha o0pe3ax (QyHIaMeHTa, BEeC MalIHHBEI M BEC

BCIIOMOTATEIBHOTO 000py10BaHus, KOI(POUUMEHT HAJECKHOCTH 10 HATPY3Ke Yy IPUHHUMAETCS
B cooTBeTCTBHH ¢ Tpebosanmsamu CII 20.13330 npu pacyere nMpOYHOCTH M PaBHEIM | npu
MPOBEPKE CPEAHEr0 CTATHYSCKOrO AABJICHUSA O] NOAOIIBOM PYyHIAMEHTA.

PacyeTHpIe TUHAMHUYECKHE HAarpy3ku Fy OT AMHAMUAYECKOI0 BO3/ICHCTBHUSA ABHKYIIUXCA
yacTel MaIUWMHbl WM HArpy3kH, MNpPeACTaBIfolNe Kakou-1nbo ocoObIii BUI CHIOBOIO
BO3/ICUCTBHS (HallpUMep, MOMEHT KOPOTKOIO 3aMBIKaHUS, OOPBIB MOJIOTKA MENBHULIEI M T.11.),
OIpeNEISIOTCA:

[IpH pacyere KOjcOaHUM KaK MPOU3BEACHHE 3HAYECHUA HOPMATUBHON AMHAMHUYECKOM
Harpy3kd £F,, COOTBETCTBYIOMIEI'O HOPMAJIBHOMY OJKCIUIYaTALIMOHHOMY peXUMYy paldoThI
MaIUHBl ¥ IIPUHUMAEMOTI0 10 YKa3aHUsAM COOTBETCTBYIOIIMX pa3JenoB WIM IO 3aJaHUIO HA

[IPOEKTHPOBAHUE, ¥ KOOPPUUHUECHTA HAIEKHOCTH 10 Harpyske yr= 1;
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Npy¥ pacyere MNPOYHOCTH OJJEMEHTOB KOHCTPYKUMHA (QyHZAMEHTa C 3aMEHOM
JMHAMHYECKOM Harpy3Kd S5KBHBAJICHTHOM CTaTHYECKOH 10 (hopmyIie

Fd=anFm (2)

rae yyM 1| — KO3(GOHULHEHTH COOTBETCTBEHHO HAJNEKHOCTH MO Harpy3ke U JHHaMHYHOCTH,
NPUHUMAEMBIE 110 TabJIMILE 3;

F, — HOpDMaTUBHOE 3HAYECHHE [JUHAMUYECKOH HArpy3kH, COOTBETCTBYIOLICE
HOPMAaJIbHOMY 3KCIUTYyaTallMOHHOMY PEXUMY padoThl MallMHBl WJIM 0COOOMY
CUJIOBOMY BO3AEUCTBHUIO U IPUHUMAEMOE 10 COOTBETCTBYIOUIMM pa3AciiaM MU

M0 3aJaHUI0 Ha [IPOCKTUPOBAHUE.
[Ipn pacdere NPOYHOCTHU INEMEHTOB KOHCTPYKUMH (YHIAMEHTAa Ha OCHOBE MPSAMOro
JIMHAMHAYECKOTO PacyeTa pacyeTHHIC AMHAMHUYECKHE Harpy3ku Fy onpeaensoTcs no Gopmyne

(2), B KOTOpOH KOADHOULUUEHT JUHAMHUYHOCTH 1) MPUHUMAETCA PaBHBIM 1.

Tadauua 3

o p— e e . A . L A R L a P A — - o A — - o R FELE TR R RS SRR SRR TS piaplisieply il

Kosponument |KoapduumeHT AHHAMHYHOCTH 1| 1J1%

Maurmsel HaJEXHOCTH IO Harpy3oK
Harpyske Y/ | BEpTHKaIbHbIX i TOPH3OHTAIBHBIX
C BpallarOIUMHUCH YaCTAMM:

a) Harpy3KHu, CO31aBaAcMbIE€ JBHKYIIMMUCS
4aCTAMU MaLIMHEI, TPH YaCTOTE BPAILCHHA,
00/MHUH:
meHee 500
ot 500 mo 1500
» 1500 » 2000
¢B. 2000
6) Harpy3k” OT MOMEHTa KOPOTKOIO 3aMBbIKaHHIR
C KpHBOLIUNHO-LIATYHHBIMU ME€XaHH3MaMU IIpH |
4acTOTE BpalieHHA, 00/MHH: |
no 600 | 2 | ]
cB. 600 ] 4 2
HpoOKUIKM 1IEKOBBIE, KOHYCHBIE | 1,3 1,2 | 1,2
HpoOHIIKH MOJIOTKOBEIE 4 | 1
MenbHHLB r 1,3 | —
[Ipecce 1,5 2
[IpokarHoe obopynoBanue 1,2 2
Bpaiaromuecs neun 1(2%%) ]

3-6*
6-10*
10

O I O I (O R (O

— A

1
1
2
2
1

| *liss TPOMEXYTOYHBIX 3HAYCHMM YacTOThl BpALICHUS 3HA4YEHUA KOIPOHUIMEHTA AMHAMUYHOCTH
ONMPERCIAIOTCA NHTEPITOIAIINEH.

** 11 kpaHHHX ONOp PyHAAMEHTa K F'OPH30HTAIBHOM HArpy3Ke, ZEHCTBYIOMICH MONEPEK OCH II€UM (1Tpu
yucie onop 6onee ABYX). |

IlpumMmevanus |

1 dna typbomMamine MOUIHOCTEIO Oonee 25 Thic. KBT 3HaUY€HUE KO3PPHLMEHTA N S BEPTHKAIBHBIX
Harpy30K B [TO3ULMY &) TabJIULBI CEAYEST YMEHBIUATH B /B4 pasa.

2 JIna mamuH ¢ BpalAlOMMMMCH YACTAMM, Y KOTOPBIX HMMEIOTCS TaioKe BO3BPATHO-IOCTYIATEIBHO
ABHKYIHECA MAcChl, KOIPOUUMEHT HAAEKHOCTH IO HArpy3Ke OIS JUHAMMYECKMX Harpy3oK, CO34aBacMbIX|
3TUMH MaccamH, ClieayeT NpUHUMaTh yr= 1,3.

3 3nayenns KodPPUUMEHTa T OTHOCATCA K XKejle300€TOHHbIM (yHaaMeHTaMm. i CTalbHBIX
dyHIAaMEHTORB CleayeT MPOU3BOAUTE JUHAMUYECKUN pacyer.

4 IlpuBeneHHbIC B Ta0AMIIEC 3HAMECHHUS 1) YIUTHIBAIOT 3HAKONIEPEMEHHOE ACHCTBIE HATPY30K.

|

10
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5.2.22 IIpu IpOEKTUPOBAHUH (PYHAAMEHTOB MAIUUH C JUHAMHUYECKUMH Harpy3kaMmu s
CTPOUTENBCTBA B CEHUCMHUYECCKUX paOHAX pacyeT MNPOYHOCTH IJIEMEHTOB MACCHUBHBIX
OYHIAMEHTOB CJICAYET NPOU3BOAUTD 0€3 y4era CeHCMUYECKUX BO3JECUCTBUH.

IIpu pacyere paMHBIX, CTEHYATBIX U OOJErY€HHBIX (PYHIAAMEHTOB HAa CECHCMHYCCKHE
BO3JCHUCTBUS B 0CO00C COYETAaHUE HArPY30K CJIEAYET BKIIOYATh PAaCUYETHBIC AUHAMHUYECKHE
Harpy3kKd, CO3JaBaeMble MallMHAMH B HOPMAJIBHOM J3KCIUIYATALMOHHOM pPEXUME, C

KO3(PQHULHMEHTOM HaJEXXHOCTH IO HAarpyske yr= 1.

5.2.23. Ilpu npoexTUpOBaHUM (YHIAMEHTOB 3JJaHUNM M COOPYXKEHUM, YYBCTBUTEIBHEIX
K HEPAaBHOMEPHBIM OCaJKaM U BOCIIPHHUMAIOIIMX AWHAMHYECCKHE HArpPy3KH, NepeaaBacMble
MalllMHaMH Yepe3 CTPOUTEIbHBIE KOHCTPYKIIMU UIIM TPYHT, CPEAHEE AaBICHUE MO MOAOLLBOM
(YyHIAMEHTA Ha €CTECTBEHHOM OCHOBAaHMH AOJIXXHO YAOBIETBOPATh YCIOBHIO

PSYaR. 3)

YcnoBue (3) INOJKHO BEINIOJHATHCA I8 (YHAAMEHTOB 3aHUM U COOPYXKEHUH B

peaeiax 30Hbl, TAC CKOPOCTh KOJIEOaHUHN Vs = a0 Ha NOBEPXHOCTH I'PYHTA OT UMITYJILCHBIX
UCTOYHUKOB Oosiee 15 MM/C, OT UICTOUHMKOB NMEPHOAMYECKOr0 ACHCTBUA H ClIy4YaHBIX Oosee
2 MM/C (3IeChb a; — aMIUIMTyZa KojebaHuil rpyHTa, onpeneisiemas no gopmyne (19), o —
YIJIOBasi 4YacTOTa BBEIHYXIECHHBIX KOJCOaHMM (YHAAMEHTA-UCTOYHHAKA I MalllMH C
NEPUOOUUYECKHUMH Harpy3kaMd MJIH COOCTBEHHBIX — A1 MAlIMH ¢ HWMIYJbCHBIMU HIIH
CIy4allHBIMH Harpy3kKamin).

5.3 Oco0eHHOCTH NPOEKTHPOBAHUS CBANHBIX PYHAAMEHTOB

1 GyHAAMEHTOB MalllMH C TEPUOJUYECKMMH Harpy3kaMH BO3MOXHO NPHMEHCHHE
cBall JHOOBIX BUJAOB; i1 (OYHIAMCHTOB MAIIMH YJAapHOTO JIECHCTBUA ClEAYET TNMPUMEHSATH
KeJ1Ie300€TOHHBIC CBAY CIIJIOHIHOIO CEYECHHH.

PaccrosHue Mexay LEHTpaMH CBail B CBaWHBIX (PyHAAMEHTax CACAYET NPHHUMATH B
cooTBeTcTBUH ¢ yKaszaHuaMu CII 24.13330, no se 6onee 10d (rae d — nnaMeTp UM MEHbILHH
pa3Mep CTOPOHBI MONEPEYHOr0 CEYEHHMS CBall).

Pacuer KkoneOaHMH CBaWHBIX (QYHIAMEHTOB BBIMOJHAECTCA B COOTBETCTBUHM C
yKa3aHUAMHU noapasaena 6.6.

S.4 Oco6eHHOCTH NPOEKTUPOBAHMA PYHAAMEHTOB MAIIHH HA MHOTI0JIETHEMEP3JibIX
rPYHTAaXx

5.4.1 PyHgaMeHTsl MallMH ¢ JMHAMUYECKHMMHU Harpy3skaMH, BO3BOJMMBIE Ha

MHOI'OJICTHEMEP3NBIX TI'PYHTaX, CJACAYET IPOCKTUPOBATH B COOTBETCTBHH C TPeOOBaHUAMHU
CIT 26.13330 1 goroHBTENLHEIMH TPEOOBAaHUAMY, H3J10KEHHLIMU B 5.4.2, 5.4.3, 6.7.2, 6.7.3.

5.4.2 Hecymyro  cmocoOHOCTP  OCHOBaHWM  (yHIaMeHTOB  MallMH  Ha
MHOI'OJIETHEMEP3/IBIX TPYHTaX, HCIMOJB3YEMBIX B Ka4yeCTBE OCHOBAHMM MO NpHHLMITY I,
cienyer onpexaenars 1o ykasaHusaMm  CII 25.13330 ¢  yyeTtoM  JIOTOJHUTEIBHOIO

KO3(phULUEHTa YCIOBHNA paboOTHI Y 5, IPHHUMAEMOr0 M0 Tabauue 4.

Tabnuna 4
KoadduuenT ycnopuit paboTel OCHOBAHMS ¥, U3
Koag¢puumeHT nenons3oBaHusa MalIiH BO BPEMEHH MHOTOJIETHEMEPINBIX TPYHTOB, HCIIOJIB3YEMBIX I10
L NpUHUHY | ]
Memnee 0,5 0,8
O1 0,5 10 0,7 0,7
E_B: O?Z___....._ — ——————— 055 i
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5.4.3 CpegHee craTHYeCKOe AaBJICHHE p MO MONOMIBOM (yHIaMEHTa Ha €CTECTBEHHOM
OCHOBAaHMM M HECYHIYKO CHOCOOHOCTP OCHOBAHMM CBaWHBIX (PYHAAMEHTOB MALIUH C
AWHAMHYECKUMH Harpy3kaMM Ha MHOTOJICTHEMEP3JIBIX TPYHTaX, MCHOJB3YEMBIX IO
npuaumny I, ciegyer onpenensTs cornacHo TpeOOBaHUAM COOTBETCTBEHHO 5.2.19 1 6.6.1.

6 Pacuer Ko1e0anuH PYHAAMEHTOB MAIUH

6.1 O0mmue ykazanus no pacyery Kojed0aHui GyHIaMeHTOB MaUIHH

6.1.1 Pacuer KoneOaHui MPOU3BOAHUTCS HA OCHOBE IPUMEHEHHUS AHAIMTHYECKUX HIIH
YUCJIEHHBIX METOAOB. PYHIAMEHTH BMECTE ¢ UX OCHOBAHUSMU U MAIIMHAMM HOITyCKACTCA
PaccMaTpUBaTh KaK CUCTEMBI ¢ KOHEYHBIM WIH OECKOHEYHBIM YHMCJIOM CTENEHEH CBOOOIMI.
Pe3ynpTaThl pacyeToB JO/DKHBI YAOBJICTBOPATE YCIOBMAM HACTOAIIUX HOpPaBHI U
JOMOJHUTEIBHEIM YCIOBUSAM TEXHMYECKOr0 3ajJaHusA. J[onmyckaeTcs MCIIOJIb30BaHHE B
pacueTax BEPOATHOCTHBIX METONOB M METOJ0B TEOPHM HAJEKHOCTH, YYUTHIBAKOIIMX
CTaTUCTUYECKUH pa3OpoC JKECTKOCTH OCHOBAHMM H CIYYallHYI0 OpHPOAY IUHAMHYECKUX
Harpy3ox.

AMIUTUTYbl BRIHYKACHHBIX U CBOOOAHBIX KOJIcOaHMi (yHIaMEHTa WU OTACIBHBIX €ro
3JIEMEHTOB CJIEAYET OINPEACIATh I pa3IUyYHBIX THIIOB MallMH COIVIAaCHO YKa3aHUAM
COOTBETCTBYIOIIUX pa3fenoB. OrpeacicHue aMIUIATYH KOJIeOaHUH IIPOU3BOAUTCA pa3de/IbHO
10 HanpaBJICHUAM U COOTBETCTBYIOMIUM HaCcTOTaM KoseOaHUH.

AMIUTMTY IBI KO1e0auuit GyHAAMEHTa JOJIKHb] YAOBICTBOPATD YCIOBUIO

asa,, (4)

rae a — HanOoJbllasg aMIIUTYAa KouebaHuii GyHIaMEeHTa, OIpeaensieMas pacueToM;
a, — NpeAeIbHO  JONMyCTHMas  aMILUIMTyAa  KoseOaHui QyHIaMeHTa,
yCTaHaBIMBaeMas 3aJaHHEM Ha MPOCKTHUPOBAaHHE, a NPH €€ OTCYTCTBHH B
3aaHUM NpUHUMaeMas o tabauue 3.

Tabunuua S
I_ MamuHe [IpenensHo ngonycruMas AMIUTH na KoaebaHuit a,, MM
C Bpamamomumucd 4YacTIMA IpPH HaCTOTE| TOPHU3OHTAIBHBIX
IBpalcHHus, 06/MUH:

MeHee 500 0,2 | 0,15

ot 500 mo 750 | 0,2-0,15 0,15-0,1

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

ot 1000 no 1500 0,1-0,05 | 0,06
| ceenne 1500 L 0,05 —
C KpUBOWIMIHO-ILIATYHHBEIMH MexaHusMamu| [ns nepsoit rapmonuku | J{1g BTOpO¥H rapMOHHKH
[IPU 4YaCTOTE BpallieHHs, 00/MUH: | _

Menee 200 0,25 0,15

ot 200 go 400 0,25-0,15 0,15-0,1

ot 400 no 600 0,15-0,1 0,1-0,05

cBoiiue 600 i 0,1 0,05 |
HpoOuiiky KOHYCHBIE U LIIEKOBLIE 0,3
JApoOHIKHM MOJOTKOBEIE Kak 1% MallIiH ¢ BpaIlaolUMHUCS YaCTAMH

—_— .

Ky3Heqnbie MOJIOTHEI 1,2 (0,8%

[Tpecchl

et T IR - -
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Oxonuanue mabauywl 5

| MallHHEI IIpeaenrHO ROMYCTHMAs aMIVIMTYNa KoyeDaHui a,, MM |
®OopMOBOYHEIE MAIIMHEI 0,5 unu no F'OCT 12.1.012 (r1pu pacnosnoxeHnu Ha
pyHaMEeHTaxX paboUuHUX MeCT |

lMeHbHHI.lbI _ 0,1**

* IIpu Bo3BeAeHHH (PYHIAMEHTOB Ha BCEX BOJOHACHIIICHHEBIX MECKAX, a TAKKE Ha MEJIKUX M NMBUICBATHIX
[ECKaX MaJION U CpeHEH CTENEHHU BOAOHACHIIICHHU.

** CpeAHEKBaIpaTHYCCKOE 3HAYCHHE aMILTUTY Al KOJICOaHUH. |

[IpuMevanug |

1 Jlyig mpOMEXYTOUYHBIX 3HAYECHHH YaCTOTH! BpalEHHUA IPEAENIBHO JOMYCTUMAs aMIUIUTYa OTPEACIACTCA
MHTEPHOIAIIACH. |

2 JInsa mammH ¢ dacTorod Bpamenus 200 oO/MHMH M MEHee npH BeICOTE (yHIaMeHTOB Oonee S M

ApeAensHO AOMYCTHMAasR aMILIATY1a yBeangrnBaeTcs Ha 20 %.

M

IIpu pacuere konebaHui PyHAAMEHTOB MAILIHH IOy CKAETCA:

paccMaTpuBaTh OCHOBAaHHE KaK YIPYyro-BA3KOE JIMHEWHO JaeHOpMUpYyeMoOe, CBOWUCTBA
KOTOpPOTO ONpPeneasoTess KO3((QUUUEHTAaMH YIPYTroro pPaBHOMEPHOTO U HEPABHOMEPHOIO
CXKaTHA, YNpyroro paBHOMEPHOrO M HEPABHOMEPHOrO CABMIa U KO3(MPHUUMECHTAMHU,
XapaKTCPHU3YIOIIUMH JeMII(pHPOBAHHUE,

HE YYUTBHIBATH JKCUCHTPUCHUTET B paCpelcICHUH MacC (QYHIAMEHTA, €CJIM OH HE
[IpPEBLILIACT 3HAYCHUM, YKa3aHHBIX B 5.2.7;

MpU YIOPYrOM HEPABHOMEPHOM CXAaTUM  ([MOBOPOTE IIOAOLIBHL  (YHAAGMEHTA
OTHOCHTEJNBHO TOPHU30HTAJILHOM OCH, NPOXOAALICH dYepe3 LEHTP THKECTH ITOMOLLBLI
pyHOaMeHTa NEPHCHAMKYJIAPHO IUIOCKOCTH KOJieOaHUH) HONMyCKaeTCcs HNPUHUMATh, YTO
[UIOCKOCTh KosieOaHUH mapasuie/ibHa JUHUMA ACHCTBUS BO3MYIIAKOWIEH CHJIBI UM TJIOCKOCTH
JEUCTBUA BO3MYLUAKONIIETO MOMEHTA.

IIpy nercTBUM Ha QYHAAMEHT MalIMHBI OJHOBPEMEHHO HECKOJbKHX BO3MYIAIOLIMX
CUJI U OTCYTCTBHMHM HAaHHBIX 00 HMX (pa30BOM COOTHOIUEHHUH pacCMaTPUBAIOTCS BapHUaHTHI
CHUH()A3HOr0 U MPOTHUBO(PA3HOrO ACHCTBUS CHJ, BBI3BIBANOIIKE Haubosiee HeOaAaronpusTHLIE
(GOopMBI KOJIE0aHHA.

6.1.2 OCHOBHYIO YHPYIyI0 XapaKTCPHCTHUKY €CTECTBEHHBIX OCHOBAaHMH (DYHIAMEHTOB

MaLHH — KO3(pGHULMEHT YIPYToro paBHoMepHoro cxarus, C,, KH/M°, cliefyeT onmpenensrh,
KaK MpaBuio0, 10 pe3yJbTaTaM HCIBITAHHI WM HA OCHOBE JAaHHBIX O CKOPOCTAX MPOAOIbHBIX

U TIOTIEPEYHBIX YIIPYTUX BOJIH.
[Ipy OTCYTCTBHM 3KCIEPUMEHTANBHBIX MAHHBIX 3HaueHue C, 1191 (YHIAMEHTOB

¢ IwTomazpio nonowBsl 4 He Goee 200 M nomycKaeTcs ONpeAeIATh 10 hopMyIIe
(
4 )

C,=bE|1+,|— |, (5)
\ 4,

-1 -
rae by — KO3(Q(PULUHUEHT, M , TIPUHAMAEMBIH paBHbLIM I [€CYaHBIX I'PYHTOB 1, i

Cyrneced ¥ CYTJIMHKOB 1,2, Uig IIMH U KpYITHOOOJIOMOYHBIX IPYHTOB 1,3;

E — monynp aedopMauMM IpyHTa noj NOAOIIBOM (yHaameHTta, klla; B ciydae
HEOAHOPOAHOI0O OCHOBaHMUA 3HA4YEHHE E onpenensercs Kak CpeaHEe B
pefenax COXUMMaeMOH TOJIILM;

Am = 10 Mz;
A — njowanas NoAOIBE QPyHAAMEHTA, MZ.
JU1s (GyHZaMEeHTOB ¢ IUIlomiaabio momomBel A4, npesbrmaronied 200 M°, 3HaueHHe
ko3 dunmenta C, IPHHUMAETCS KaK M1 (YHIAMEHTOB C IUIOWAAbI0 mofomBbl A = 200 M°.
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6.1.3 Koadppuumentsl ynpyroro HepaBHOMEPHOro cxatus Co, kH/M’, ynpyroro

paBHOMepHoro cmsura C, kH/M’, W ynpyroro HEpaBHOMEPHOTrO CJBHTa Cy; kH/M,
PUHUMAIOTCA IO pe3yJbTaTaM HCIBITAHUHA WM Ha OCHOBE JAHHBIX O CKOPOCTAX YIIPYIHX
BOJIH, a IIPY OTCYTCTBUH IKCIICPUMEHTAJIBHBIX JAHHBIX PaBHBIMHU:

Co=2C,; (6)
C, =0,7C,; (7)
C, =C,. (8)

6.1.4 KoapduuueHTbl XKECTKOCTH AJIA E€CTECTBEHHBIX OcHOBanuil K, K, K., K,

OIPEAETAIOTCA 110 POPMYJIaM:
MpH YNPYroM paBHOMEPHOM CKaTHHU — K, kKH/M,

K, =C,A4; 9)

P yOpyroM HEPaBHOMEPHOM CXaTHMM (IIOBOPOTE MOJOIIBEI  (PYHAaMEHTa
OTHOCHUTEJIBHO TOPH3OHTAJIRHOH OCH, MNPOXOAJAIIEH 4Yepe3 ILECHTP TKECTH IOAQIIBEI

(pyHIaMeHTa NEPIICHANKYIAPHO INIOCKOCTH Konebanui) — K, kH-Mm,

Ko = Colo; (10)
IIpy YIIPYroM paBHOMepHOM caBure — K, KH/M,
K =C_A4; (11)

Npyd YOPYyroM HEPAaBHOMEPHOM CABUre (IIOBOPOTE MOAOWBHE  (YHIAMEHTA
OTHOCUTEJIBHO BEPTHKAJAbHOH OCH, MNPOXOASIIECH 4Yepe3 LEHTP TAKECTH MOHOUIBEI

¢yHnamenTa) — K, kH'Mm,

K,=C,. (12)

B ¢opmynax (10), (12):

I, u [, — COOTBETCTBEHHO MOMEHTH WHEPIUHM IUION@AH TMOJOIIBEl (PYHIAMEHTA
OTHOCHUTEJIIBHO TOPH3OHTAJIbHOU OCH, [MEPINEHANKYJIAPHOH IJIOCKOCTH
KONeOaHul, U BEPTUKAIBLHOW OCU (PyHAaMeHTa, NPOXOIAIIMX Yepe3 LCHTP

TSKECTH MTOIOIIBEL, M.

C uenpro Oonece TOYHOH OLCHKH KOIGQPHIUECHTOB XECTKOCTH OCHOBAaHHS CJEOYET
YYUTHIBATh BIIMAHUE pAla JOINOJHHTEIBHLIX (PAKTOPOB, TAKMX KaK HaJIU4He 110/1a, OOKOBOH
3aChIKH (QYHAAMEHTa M Jp., HA YBEAHYEHHE 3TUX KOIPDUUHUEHTOB, MPOBOAA IS ITOrO
CHIeLIMaJIbHbIC UCCIEI0OBAHHUA.

6.1.5 lemnoupyroume c¢BOWCTBA OCHOBAHHUS HOJDKHBI YUYHTHIBATHCA OTHOCHUTEIHHBIM
neMnupoBanueM & (QoJisi KPUTHYECKOro 3aTyXaHus KojebaHuii), onpeneaseMbIM, Kak
IPaBUJIO, 10 Pe3yJIbTaTaM UCIIBITAHHU.

[Ipy OTCYTCTBUM IKCHEPUMEHTAIBHBIX JAHHBIX OTHOCUTENIBHOE AeMN(MHUPOBAHHE IJIA

BEPTUKAJIBHBIX KOJIeOaHUN JomyCcKaeTcs &, onpeaesasaTh o GopMyam:
JUIS YCTAaHOBHUBHIUXCA (FaApMOHHUYECKHX) M CIYYAHHBIX KoneOaHuH

2-
éz-\/‘};!

IU1S1 HEYCTAHOBUBLIMXCH (MMITYJIBCHBIX) KOJIeOaHUM

(13)
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£ =6 £ , (14)
C.p

e p — TO Xe, 4To B 5.2.19;

E,C, — Tto xe,yto B 6.1.2.

6.1.6 OTHOCcHTENRHOE [AeMIIPUPOBAHUE Ui TOPHU3OHTAJIBHBEIX M BpallaTEIbHBIX
KoJieOaHHH OTHOCUTEIBRHO FTOPH30HTAIBHON U BEPTUKAIBLHON OCEH MPHHHUMAIOTCSA PABHBIMH:

&, =0,68,; (15)
€ =0,58,; (16)
&, =0,38,. (17)

6.1.7 Ilpu rpynmoBoii YyCTaHOBKE j OAHOTHUIHBIX MallMH Ha OOmEM (QyHIaMEHTE
3HAYECHHUS aMIUIUTYJ KojeOaHHH QyHIaMEHTa a CICAYeT ONPENEssATh MPU j = 2 KaK CyMMY

aMIIJIUTY I, I1pd J > 2 o ¢popMye
a:k,/iaf, (18)
i=1

rae k — xo3(@OdUIIHEHT, NPUHUMAECMBIA N1 MaIUMH IIEPHOAUYECKOr0 JCHCTBUSA
paBHBIM 1,5, 14 MalivMH ¢ UMNYJBCHBIMH Harpyskamu — 0,7, nns Malidd co
CJIy4YalHbEIMM JUHAMUYECKUMU HArpy3Kkamu — 1;
a;, — aMIUIMTyJa KoneOaHui GyHIaMeHTa Npy paboTe i-H MaluHHBI;,
J — YHUCJIO MAIIHH.

PacyeTHbic 3HaYCHHUA aMILIUTY 1 JOJKHBI YAOBJICTBOPATh YCIOBUIO (4).

IIpy rpynmoBoH YCTaHOBKE pa3jM4YHOrO THNAa MAaIIMH Ha o0meM (QyHIaMEHTE
aMILIUTY Ry Kojebanui QyHAaMEHTa CIEAYET ONPEALIATh Kak CYMMY aMIUTUTY KOJeOaHHH,
BBI3BIBAEMbBIX pabOTOM Kaxkgod U3 mMawuH. Ilpu 3ToMm B yciroBuH (4) npeaenabsHO JOIYCTUMAs
aMIInTyJa npuHumaercs Ha 30 % Oonee 3HaueHMi, NMPUBEACHHLIX B TabJIULE S5 JUIA TUNA
MalIMHBl ¥ YaCTOThI KOJ€OaHUM, COOTBETCTBYIOIIMX HAUOOBLICH COCTABIISIONIEH PaCUETHOH
aMILTHTY ABL.

[Ipu ycraHoBKE MallIlMH C MEPUOIHYECKHMHU U CIIy4YalHBIMM HArpy3KamMd Ha OTIENIBHO
cToSIUMX (yHAaMEHTaX aMIUIUTYRY KoieOaHui kaxaoro GyHIaMEHTa CIEAYET ONPEHEsIATS C
y4eTOM KOJIcOaHHH, pacIpOCTPAHSIOIMXCA B FPYHTE ITpH paboTe MalllKH, YCTAHOBICHHBIX Ha
Apyrux QyHgaMeHTax, B COOTBETCTBHM ¢ yKa3zaHuAMH Ionpaszaena 6.5. llpu 3Tom
NONYCTUMYIO aMIUIUTYRy KonacOaHuM (yHZaMeHTa-pUeMHHKA @, clieJyeT INPUHHUMaTh Ha
30 % Gonee 3HaueHMH MPEACIBHO AOITYCTUMBIX aMIUIMTY L, IPUBEACHHBIX B TAOIHLE 3.

Jns ¢yHAaMeHTOB MallMH C MMITYJbCHBIMM Harpy3KaMH, YyCTaHaBIMBaE€MBIX Ha
OTIACIABHBIX (QYHAAMEHTaX, pacueT aMIUIMTYd KkoyieOaHMiM [HOIMyCKaeTCs NPOU3BOAUTEL O€3
y4eTa rnepenaqys kojueOaHui 1mo rpyHry.

6.1.8 Pacuer aMIIUTyZ BEpPTUKAIbHBIX (TOPU3OHTAIBHBIX) KOJICOAHMH TPYHTa
COOTBETCTBEHHO MpPU BEPTHKAIbHBIX (FOPHU3OHTAIbHBIX) BUOpaluMsax (PyHIaMEHTOB MallHH
CJIeAYyET IPOU3BOAUTE 110 (GOpMYyJie

g (19)
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rae Qs — aMIUTUTYJAa BepPTUKAJIbHBIX (TOPU3OHTAIBHBIX) KOJI€OaHUM IpyHTa Ha
MOBEPXHOCTH B TOYKE, PACMOJOXECHHOHM HA PAacCTOAHUH » OT BEPTHKAJIBHOW

OCH (DYHIAAMEHTA, T.€. HCTOYHHKA BOJIH B I'PYHTE;

ap — aMIUIUTYHa CBOOOJHBIX 7057 BBIHY>K/ICHHBIX BEPTUKAJbHBIX
(ropu30HTAIBHEIX) KojieOanui pyHAaMEHTa, T.€. HCTOYHHKA BOJIH B IPYHTE Ha
YPOBHE €ro IOJOIUBEI, OlpeaeideMas O pa3jIMYHbIX BUAOB MAlllMH IO
bopMyaaM noapazaeiaoB 6.2—6.4, B KOTOPBIX /) CIEAYET 3aMEHUTh Ha MUHYC
ho;

O=r/ ro,
34€Ch ¥ — PACCTOSHHUE OT BEPTHUKAJIBbHOM OCH (PYHIAMEHTA-UCTOYHHKA JO TOYKM Ha
[IOBEPXHOCTU I'PYHTA, ISl KOTOPOH OIpeaenseTcs aMIUIUTyAa KoneOaHuu;

o — NPUBEICHHBIN paauyC MOAOIMBEI GYHAAMEHTa-HCTOYHHKA, Fy =V A/ 7.

YacToTy BOJIH, paCIPOCTPAHAIOINUXCA B FPYHTE, CICAYET NMPUHUMATH PaBHON 4acTOTE
KojaeOaHui QyHIaMEHTa MaLLMHEI,

IIpuMeyanue—-B HeldX yTOYHEHHA aMIUIMTYX KoOIneOaHWH, pacHpOCTPAHAIOUIUXCA B TIPYHTE,
JIONYCKAETCA INPOM3BOAMTL IPOrHO3HPOBAaHME KOJEOAHWM TIPyHTa Ha OCHOBE JKCIIEPHMEHTAILHBIX
HCCICAOBAHHH.

6.2 PacyeTr Ko/ie0aHNH PYHAAMEHTOB MAIHH C HEPHOAHYECKUMH narpy:mamul

Pamnuvie pynoamenmor’

6.2.1 AMIUINTYABl  TOPHU3OHTAIBHO-BPAILATE/IBHBIX  KONCOAHUH  OTHOCHTEIBHO
BEPTHKAJIBHOH OCHM BEPXHEH MJIHUTHEI paMHBIX (YHIAMEHTOB @y, M, CIEAYET ONPEAENIATEH 110

dopMyiie
Qpy = Gx T Ay lp, (20)

rae dx — aMIUIMTYa FOPU30OHTAIbHBIX KOJIEOAHUN LICHTPA TSXKECTH BEPXHEH IUIMTEHI, M,
BRIYMCHsIEMas 110 popmyiie

d

A — (1)
1-(0/A,) [ +4E) (@/1,)

ay — aMIuuryaa (yroj noBopora), pafd, BpallaTenbHbIX KONeOaHW BEpXHEN ILIUTHI

OTHOCUTEJIbHO BEPTHKAJIbHOM OCH, NPOXOAAILEH uepe3 €€ HEHTP TAKECTH,
onpenenaeMas 1o popmyJie

a, = v ; (22)
Y 2—'2 ' \2 2
[1--(co/xw) +4(E,) (@/A)

l

® — YacTOTa BPAIIECHHS MauwuHeL ¢, ® = 0,105n,;

' K MammMHaM ¢ NepHOAMYECKMMH Harpy3KaMH OTHOCATCS MAIIMHBI C BPALIAIOUIMMMCH YACTAMH,

KPUBOILUMITHO-IIATY HHBIMH MEXaHN3MaMH, JPOOHIIKH U Jp.

* Viasauusa 6.2.1-6.2.4 OTHOCATCA K MalIMHAM C MEPHOJIMYECKUMM HATPY3KaMHM, MMEIOIHM HacTOTy
BpauieHua He Oonee 1000 o6/mMuH. [Jns paMHBIX (YHIAMEHTOB MAaIllMH ¢ YacTOTOM BpaineHus Oonee
1000 06/MuH creyeT BEINOTHATE IIPAMOM JTUHAMHYECKHHA pacuer.
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N, — 4aCTOTa BpallleHUs MAlIWHbI, 00/MUH;
Qx.st, Ayt — COOTBETCTBEHHO IEpEMEILEHHE, M, U Yroja MOBOPOTa, pal, LIEHTpa TAXKECTH
BEpXHEU IUIMTHl TMPH CTATHYECKOM [JEUCTBUM CHIILI f; U MOMeHTa M,,
onpeaensaeMele 1o GopMyiam

&

Ay st = (23)

(24)

a = z L
V,s5¢ ?
Sy

31€Cb [, — pacYeTHOE 3HAYEHUE TOPU3OHTAIBHOM COCTABIAIOLIEH JUHAMHYECKOM
Harpys3ky, KH, ompezgenseMoe II0 COOTBETCTBYIOIUMM pa3zesiaM C Y4E€TOM

yKa3zaHuu 5.2.21;
M, — pacueTHOE 3HAYECHHUE BO3MYILAIOIIEr0 MOMECHTA OTHOCUTEILHO BEPTUKAIBHOM

OCH, ITPOXOAALIEH YEPE3 LEHTP TSKECTHU BEPXHEH IIATHI, KH-M, U1 MallIUH C

BpalUAOIUMHUCA YaCTAMM CleAyeT NpuHuMaTh M, = Fy 1/ 2;
Sy, Sy — KOIDPULHMEHTHI YKECTKOCTH CUCTEMBI ¢byHAaMEHT — OCHOBAHHE
COOTBETCTBEHHO B T'OPU3OHTAJAbHOM HAalpPaBICHHUM, MNEPNEHIUKYJIAPHOM OCH
Bajla MaluHbl, KH/M, ¥ IpH 1TOBOPOTE B rOPU3OHTAIBHON IJIOCKOCTH, KH-M,
onpeaensemsle 1o dopmynam (25) u (26);
&'x, & — OTHOCUTENBHBIE  JAEMI(PUPOBAHUA  CUCTEMBI  (PYHAAMEHT — OCHOBAHUE,
onpexnesiemsie 1o gopmynam (31) un (32);
Ax, Ay — YTJIOBBIE  4aCTOTBl  TOPDU3OHTANBHBIX M BpAILATE/IBHBIX KoJ1e0aHUuM
(PyHIAMEHTa OTHOCUTEJIBHO BEPTHKAJIBHOM OCH, MPOXOIAAIEH 4Yepe3 UECHTpP

TAKECTH BEPXHEH TUIUTHI, ¢ onpeaensemelie no dopmyiaM (33) u (34);

[, — pacCTOAHHUE OT LEHTpa TAKECTH BEPXHEW IUIMTHI J0 OCH Haubojee

YAQISHHOI'0 NMOMIIUITHUKA MaILUHBI, M.
6.2.2 KoapPHUIUEHTH XECTKOCTH KOHCTPYKUMH (QYHOAMEHTa C YYETOM YIPYroCTH

OCHOBaHu4 Sy, KH/M, u S, kH-M, cnenyer BeiuMcasTs o popMynam:

§ =01 (25)
T UK+ (R IK)+ (1 SY)

S =-—-—-—-—-—L-—-——-—-; (26)
Y O/K)+(A/SY)

B dopmynax (25) u (26):
h — BpICOTa PYHOAMEHTA, M;
K., K, K, — KOOQOULMEHTHl IKECTKOCTH OCHOBaHHMsS COOTBETCTBEHHO TPH YNPYroM
paBHOMEpHOM K, M HEpaBHOMEPHOM K,, CIBUre ¥ HEpaBHOMEPHOM CXXKaTUH

K,, onpenensieMplie B COOTBETCTBHUH € TpeOoBaHHAMH 6.1.4 nin 6.6.3;
SO — cyMMa KO3(DGhHLMEHTOB XXECTKOCTH BCEX IONMEPEYHBIX paM (YHIAMEHTa B

rOpPU30HTAJIHLHOM HAIMpPaBICHHUH, TIEPIIEHAUKYSIPHOM OCH Bajla MallWHbBI, KH/M
(N — 41C0 MONEPEYHBIX paM), onpeaeisemas no gopmyie

-3 S (27)
=]
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g0 — cyMMa KOI(Q(HLUHEHTOB XECTKOCTH BCEX MOMEPEYHBIX paM MpH NOBOPOTE
¥ BepxHell IMTBI B TOPH3OHTAILHOM IUIOCKOCTM OTHOCHTENBHO €€ LIEHTpa

TsoKecTH, KH-M, onipenengemas 1o gpopmyiie

N
Sy = > S.e’, (28)
rac e; — PAcCTOAHHUE OT ILIOCKOCTH i-H TOINEPEUHON paMbl 10 LICHTPA TAKECTH BEPXHEH
IJIMTHI, M.
Ko3QhUUHEHT XECTKOCTH OJHOITAXHBIX MOINEPEUYHBIX paM C XECTKUMM Y3JIaMH J;,
kH/M, ciaenyeT onpenenaTs no GopMyJie

o _ 2E, I, ;(1+6k;)

=2 , 29)
h(2+3k;)
roe  Ep — MOZYyNb YIIPYroCTH MaTepHasa paM BEpXHEro CTpoeHu, Klla;
LYY (30)
L,

Iy, I;; — MOMEHTHl HHEPLMHU TIOTICPEYHBIX CEYECHUM COOTBETCTBEHHO CTOMKH M PUTIes

paMEl, M".

hi, [; — COOTBETCTBEHHO pacyeTHas BHICOTA CTOMKU M PACUETHBHIH NPOJIET PUTENA i-#
[IOIIEPEYHON PaMEI, M.
IlpuMevaHue— [Jomyckaercd NpHUHUMATh PACYECTHYIO BHICOTY CTOMKH /; paBHOH PacCTOAHHIO OT

BEPXHEH I'PaHH HIKHEH IUIMTHI JO OCH pureis (NpOoXONAHIeH 4yepe3 LEHTP TAKECTH IIIOIIAJAH €ro CEeYEHHs),
a PaCUCTHEIN NPOJIeT pUrens paBHbIM 0,9 paccTOsSHUA MEXITY OCAMU KOJIOHH,

6.2.3 OTHOCUTENBHOE HeMI(PHPOBaHUE CUCTEMBI (yHAaMEHT — ocHoBaHue &'y u &'\
CIeRyeT ONMPEACIATE IO popMYyJIaM;

(1 B
, Y
=S | & —+E —+ ; 31)
x "\g-" K, S K, 28]
/ \
, 1 Y
Sy =9 | Sy =+ | (32)
Kw 2Sw/

roe Ex, &, Gy — OTHOCHUTENBHOE AEMIT(HUPOBAHUE )i TOPHUIOHTANLHBIX &, U BpalllaTeIbHbIX
o M &y KONebaHult pyHIaMeHTa Ha IPYHTE, OMNpeAeIieMOe B COOTBETCTBHH

¢ TpeboBaHuAMH 6.1.6 wim 6.6.4,;
y — KO3(QQHIUHEHT MOIVIOIIEHHS JHEPTUH NPH KosieOaHUAX, IPHHUMAEMBIH JUIs

XKene300€TOHHBIX  KOHCTpYKuMit  paBHeiM (0,06, 11 CTalbHBIX
KOHCTpyKkIuid — 0,02.
6.2.4 Yri0BBIE YaCTOTH KosleGaHuil QYHIAMEHTa Ax U Ay, €, CIEAYET ONMPEAEIATh 0

hopMyaM:
V m
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(34)

m — mMacca CHCTEMBl, BKJIIOYAKOL[As] MacCy BCEH MAIIMHEBI, BEPXHEH IUINTEHI,
NMPOAOJBLHBEIX 0aJIOK U IONEPEYHBIX pUresied paM, NPUMBIKAIOUIMX K BEPXHEH

romte, B 30 % Maccsl Bcex KOJI0OHH pyHIaMEeHTa, T;

0

W

— MOMEHT MHEPLHU MacChl M OTHOCUTEIBHO BEPTHUKAJILHON OCH, MPOXOIALIEH

yepe3 LEHTP TIKECTH BEPXHEHM IUIMTHL (TOPU3OHTANBbHON pamel), T'M';

BEIHYHHY 'é'w JOIYCKAETCS ONpeneaTh 1o GopMye

8 =0,1mbF,

Y

| — nauHa BEpXHEH IUIMTHI, M.

6.2.5 AMIIUTY ABI

MaCCHUBHBIX ¥ CTEHYATBIX QYHIAMEHTOB OTHOCHUTENBHO FOPU3OHTAIBHON OCH aQjp o, M, CAEAYET
ONPEACNIATD IO POPMYJIE

[l

a,

S

Maccuenvie u cmenyamole hyrnoamernmeoi

_5

h

F'OPHU30HTA/IbHO-BPAllaTCILHBIX

Yy =38, +B—353;

h

\VZ =SZ +'3_]ELS4’

hy

2R
=(1+0) o

\xx/

+B(1+x)—

KOoJieOaHuH

SF(I"‘B);?" 2"’-+I3(I+K);

X X

3y =1+x

2

|1+

/wf+4&§(w/kx)2w§

? K NQ +4E2 (/0 )R

BEPXHEH

>‘

2

(35)

rpaHH

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)
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% Vo AT
Qz=(l+[3)<[ — |+ (Eé(p- =2 1+——(E-E(-E- ; (44)
) A8 (M) U MG
2
=2 (45)
B‘P
=1L (46)
Fyh,
Axs Ao — YIVIOBBIE  4acTOTHl  KOJE€OaHMM  (PyHAaMeHTa, ¢!,  COOTBETCTBEHHO

FOPU30OHTAIBHBIX W BpAallaTEJbHBIX OTHOCHTEIBHO TOPHU30HTANBHOM OCH,
NPOXOALLEH Yepe3 LHEHTP TSKECTHU NMOJOMBE! PYHAAMEHTA IEPIICHIUKYIIPHO

IUIOCKOCTH KojiebaHui, onpeaensieMele o GopMynam:

A= ]—%; (47)

(48)

K,=K,—mgh,; (49)

K. n K, — xoap@UuMedTsl XeCTKOCTH ocHoBaHusA, kH/M u xH-M, onpenensemsie
COIJIACHO YKa3aHUAM 6.1.4 win 6.6.3;

0,0 — MOMEHT MHEPLUU MAaCChl BCEH YCTAaHOBKH OTHOCHUTEIBHO OCH, IMPOXOASHICH
yepe3 LUEHTP TOHKECTH NOJOUIBHEI (PYHAAMEHTAa NEPIEHAUKYISAPHO IUIOCKOCTH

KOJIe0aHMI, T-M°, ONIPEAeNACTCS 10 hOPMYJIe
B0 = Oy +mhy’; (50)

0, — MOMEHT MHEPLUHM MACChl BCEH YCTaHOBKH ((pyHAaMEHTa C 3aCHINKOH I'PYHTA
Ha ero oOpesax M BBICTYNAX U MAIMHBEI) OTHOCUTENBHO OCH, MPOXOASALIEH

yepes o6 HEHTp TAKECTH NEPNEHINKYIAPHO IIOCKOCTH Kone6aHuii, T-M’;

m — macca BCEHM YCTaHOBKHM ((pyHIaMECHTa ¢ 3aChIIKOM I'PyHTa Ha €ro odpesax H
BLICTYITaX ¥ MANIHHEI), T;

Fy — pacueTHas rOpM30HTAIBHAsA COCTABIAIOAS BOSMYIIAIOMMX CHII MAIIHHEI, KH,
onpeaenaseMas 1o COOTBETCTBYIOIHUM pa3fieiiaM ¢ YYETOM yKa3aHu# 5.2.21;

M — pacuyeTHOe 3HayeHHE BO3MYIIAIOIIEro MoMeHTa, KH-M, paBHOro cymme
MOMEHTOB OT TIOPHM3OHTAJNBHBIX COCTaBISAIOIUMX BO3MYILUIAIOIMUX CHI IIPH
NPUBEACHAN HX K OCH, NPOXOIAIICH Yepe3 LEHTP THKECTH YCTaHOBKH

NEPICHANKYISPHO TUIOCKOCTH KojeODaHHMM, ¥ BO3MYUIAIONIEMY MOMEHTY

MAIIIMHBI;
hi, h, — pacCTOSAHUA OT OOIIEro LEHTPa TIKECTH YCTaHOBKU COOTBETCTBEHHO IO

BEPXHEU I'PaHH (DYHIAMEHTa U 10 IOJOBE PyHIaMEHTa, M.
-]

6.2.6 'maBHpie COOCTBCHHBIE 4YaCTOTHI KOJIeOaHHH YCTAaHOBKM A3, €, Cleayer
OTIPEIENATh U3 COOTHOLLICHHUS
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(O1)

i \2
rae Z =(1+P) 1+[-?i‘f-- ]. (52)

6.2.7 AMIUINTYbl TOPU3OHTAIBHBIX Gy, M, ¥ BpalIaTEIbHBIX a,, pPal, KOIECOaHUH
MACCHBHBIX M CTEHYATHIX (PYHIAMEHTOB CJICAYET ONpeAcNATh Mo gopMyie (36), mpuHumMas
S3=S4= 0 (ipu onpenesieHuu a,) U S1=35,=0, h; = 1 (npu onpeneieHUH a).

6.2.8 AMIIIUTYABl TOPH30HTAJBHO-BPAIIATCIBHBEIX  KOJ€OAHMM  BEpXHEN I'paHH
QyHOaMEHTa ae, M, IPA IEHCTBUH TOJBKO MOMeHTa M (F) = () ciaexyer onpeneisrh Mo

bopmyiie

MB “{l+(h1‘/h2):1-—(u)/}.x)2]}2+4§§(co/?£x)2[1+(hl/hg)]2'

. (53)
® K. h, QF +482(w/A,)* Q%

6.2.9 AMIIIMTY Bl BEPTUKATIBHBIX KOJICOAHUH MAaCCHBHBIX M CTCHYAThIX (PYHIAAMEHTOB
a,, M, C YYETOM BpalICHUS OTHOCHUTEJIBHO TOPHU3OHTAIBLHOW OCH, IEPICHIUKYJISAPHON
[UIOCKOCTH KOJIeOaHUH, cieayeT Onpeaears o gopMyie

a,=a,+a', (54)
riae

I (55)

4 f“ 272 2 y
Kll-(o/A,) | +4E;(0/A,)

a', — aMININTyJla BEPTUKAJIBHOM COCTaBJIAIOHICH BpallaTeJbHBIX KOJICOaHUIM
dYHIAMEHTAa OTHOCUTEIBHO FOPU3OHTAIBHON OCH, MPOXOAALIECH Yepe3 LEHTP
TSOKECTH YCTAaHOBKHU NEPNEHAUKYISAPHO IUNIOCKOCTH KONCOaHUM, onpeaenseMas
MPU JACHUCTBUM TOPHU3OHTAJIBHEIX CHII Fj © MOMEHTOB M, BKItOYast MOMEHTEI OT
BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX CHJI, 110 (POPMYIJIE

a',=ay (56)

Mi B [1-(0)/7\.x)2]2 +48;(0/1,)°

(57)

2 2 2 2 22
K. h, Qr +4&;(0/A,) 25
rae a, — amiumryga (yroa noBOpoTa), paj, BpallaTeIbHBIX Koje0aHUH (yHAaMeHTa

OTHOCHUTEIbHO FOPU30HTAIBHOM OCH, OlpeaesieMas 110 ykazaHusaMm 6.2.7;

F, — pacueTHas BepTHKaJbHAs COCTAB/IAIONIAS BO3MYILAIOIMX CHJ MAIUWHEL, KH,

oTipeicasieMas 110 COOTBETCTBYIOIIUM pas/iesiaM C yUeTOM yKa3aHu# 5.2.21;
M — pacyeTHOE 3HAYCHHE BO3MYILAKOLIEI0O MOMEHTA, BKJIHOYAKIIECE MOMEHTHI OT

BEPTHUKAJIBHBIX M TOPU3OHTANBHBIX CHII, KH-M;
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K, — x0>pQHIHMEHT }KECTKOCTH OCHOBaHMsA, KH/M, omnpegensieMblii COINIaCHO
yka3zaHusM 6.1.4 unu 6.6.3;
1

A; — YIJIOBag 4acTOoTa COOCTBEHHBIX BEPTHUKAIbHBIX KOJieOaHHHA (PyHIOaMEHTa, C
orpenernseMast 1o QopmyJie

£, — OTHOCHTENBHOE  JAeMNGHpPOBaHME MpPU  BEPTUKAIBHBIX  KOJIECOAHHAX
¢yHEaMeEHTa, onpeensemMoe coriacHo ykasanuam 6.1.5 uinu 6.6.4;

lr — paccTosiHHE OT BEPTUKANbHOH OCH, TPOXOIAIIECH uepe3 LEHTp TAXKECTH
YCTAaHOBKH, A0 Kpas BEpXHe#d rpaHyd (QPyHIaMEHTa B HAIpaBICHUM ACHUCTBUA

CHJI ¥ MOMEHTOB, M.

6.2.10 AMIIATY Bl  TOPM3OHTAIBHBEIX  KOJIEOAaHMH  MACCHBHBIX M CTEHYATBHIX

. ]
(dyHIaMEHTOB IIpY BpalliCHUU OTHOCUTEIBHO BEPTUKAIBLHONH OCH Gy, M, CIIEAYET ONPEACATE

10 (POpMYyJic

Apy = Ay Imax, (59)

A€ Imax — PAacCTOSHUE OT BEPTUKAJIBHOHM OCH, NPOXOMALIEH Yepe3 LEHTP THKECTH
YCTaHOBKH, A0 HauOoJiee yAaJeHHON TOYKH (DYHJAMEHTa, M;
ay — aMIuITyaa (yroj moBOpOTa), pal, BpallaTeabHbIX KoneOaHuh QyHIaMeHTa
OTHOCHTEJIbHO BEPTUKAJIBHOW OCH, IMPOXOAANIEH 4Yepe3 UCHTP TAXKECTH
YCTaHOBKH, ONpeaesieMas no gopmyse

(60)

31€Ch My — pacueTHOEe 3HAYeHHE BO3MYIAIOWEro MoMeHTa, KH-M, OTHOCHTENBHO
BEPTUKATIBHOH OCH, IPOXOALIEH YEpe3 LEHTP THKECTHU YCTAHOBKH;
Ky — KO3(M(UIHEHT )KECTKOCTH OCHOBaHHUA IMPH YIPYIOM HEPaBHOMEPHOM CIBHIE,

KH-M, onpenensemsolii B COOTBETCTBUH ¢ TpeboBaHUAMH 6.1.4 unn 6.6.3;
&y — OTHOCHTEJBHOE NeMIQUPOBaHKE AJIs BpAllAaTeIbHEIX KOIeOaHHH QyHIaMEHTa

OTHOCHUTCIIbHO BGPTHK&HBHOﬁ OCH, OnpciacisiCMO€ B COOTBCTCTBHH C

TpeboBaHusMH 6.1.6 unu 6.6.4;
Ay — YTJIOBasg 4acToTa BpallaTeNbHbIX KojeODaHui (YHIAaMEHTa OTHOCHTENBHO
BEPTUKAIBHON OCH, MPOXOAAIEH 4Yepe3 LEHTP THKECTH YCTAHOBKH, c'l,

onpenensiemMas no Gpopmyiie

K
Ay ==L, (61)
9‘4’

rjae 0, — MOMEHT WHEPLIMKM MACC BCeH YCTaHOBKH (PyHAaMEHTa ¢ 3aCHINKOM IPyHTa Ha
ero o0pe3ax W BBHICTYNaX M MAUIMHBI) OTHOCHTEJIBHO BEPTHUKAJIBLHOU OCH,

MpOXOJAILIeH Yepe3 UEHTP TAKECTH YCTAHOBKH, T-M".

1 DopMyIEl HCTIONB3YIOTCS ITPH pacuere Kojebanui GyHIaMEeHTOB ONIO3UTHEIX KOMIIPECCOPOB.
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v 1
6.3 Pacuer xoaebannif pynaaMeHTOB MAIIIMH ¢ KMIYJIbCHBIMH HAIPY3KaMH

6.3.1 AMOIUTYLy BepTHKaIbHBIX KojebaHu¥ ¢yHaamMeHTa IIpH  LEHTPaJIbLHOH
YCTaHOBKE MAIIHHBI d;, M, CACAYET ONMPEACIATE 110 GOpMYyJie

1+¢€)J
g =—are; (62)
(1+1,67E,)A m
rze g — KO3(QHIHEHT BOCCTAHOBICHHA CKOPOCTH yAapa, 3HAYCHHE KOTOPOTrO CICAYeT

MPUHUMATH 110 YKa3aHUAM COOTBETCTBYIOIUX pa3/elioOB,;
J; — AMIIynbC BepTUKanbHOW cunbl, kH-c, onpeaenseMbii MO yKa3aHUAM
COOTBETCTBYIOLMX Pa3/ieioB;

m, A, — TO Xe, YTO B GopMyJiax noapasaena 6.2.
6.3.2 AMIIUTYXY BEPTUKAIBHBIX KOJE€OaHUM (QyHAAMEHTa ¢ YYE€TOM BpallcHUS

OTHOCUTEJBbHO TOPHU3OHTAJIBHOM OCH, TEPHNEHAUKYISIPHOM IUIOCKOCTH KOJICOaHWHU, a,, M,
ClIEAYET ONPEEIIATH 0 (POopMyIIe

ay,=a,t+a’, (63)
B KOTOPOH a, ornpenenserca 1o ¢popmyne (62), a a’, — no popmyne
a’, = ayly (64)

rae [ — paccTOsiHME OT BEPTUKAJbHOHW OCHM (yHAaMEHTa 1O Kpas BEpXHEH rpaHy B
HalpaBJICHUX JAEHUCTBUS UMITYIbCA, M;
a, — aMIuIUTyZa (yroia MoBOpoTa), pald, BpaliaTenabHBIX KoJieOaHUN (yHOaMeHTa
OTHOCHUTEJIBHO TOPH3OHTAJILHOM OCH, MNEPHEHAUKYJSIPHOM MJIOCKOCTH
KonebaHuH, ornpenenseMas no popmyiie

(1+€)J,

e 65)
"o (1+1,678 ;)0 (

30eck  J, — UMIIYIBC MOMEHTa CHJI OTHOCHUTEIBHO TOPH3OHTAIBHOM OCH (yHAAMEHTa,
MEPIICHAMKYJIAPHOA IUIOCKOCTH KoJiebanmii, kH-c-M, omnpenenseMsldi 110
YKa3aHHAM COOTBETCTBYIOLLMX Pa3aesoB;

000, A; — TO XKe, 4TO B 6.2.5.
6.3.3 AMIUIMTYABI TOPH30HTAJABLHON COCTaBISIOILEH TOPU3OHTAIBHO-BPAIIATCIBHBIX

KoJIeOaHU! (yHIOAMEHTa aj o, M, U BpalIATE/IBHBIX Gy, M, COOTBETCTBEHHO, OTHOCUTEJILHO
FOPHU3OHTAILHOY U BEPTUKAJIBHOH OCEH, MPOXOAAIMX Yepe3 LEHTP THKECTH YCTAHOBKU
NEPICHAUKYIAPHO MIOCKOCTH KONeOanuil, CaeyeT Onpeaensats no Gopmynam

Qhy = awzmax; (67)
rae h — paccTOSHHE OT MOAOIIBEI A0 BEPXHEH rpaHH QYHIAMEHTA, M;

ay — ammMTyaa (yrojl noBopoTa), pai, BpallaTeNbHBIX KojeOaHWM (yHIamMeHTa
OTHOCHTEJIBHO BEPTHUKAJILHON OCH, ofipeaessaeMas 1o hopMy.Jie

' K MalllHHaM ¢ HMIYJIbCHEIMH Harpy3KaMH OTHOCATCS KY3HEYHBIC MOJIOTEI, POPMOBOUYHBIE MAIIHHEI
JTUTEUHOTO IIPOH3BOCTBA, IIPECCHI U AD.
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(1+€)J,,

S (68)
(1+1,67E,)A, 8,

a

Jy — MMIIYyJIbC MOMEHTa OTHOCHUTEIbHO BEPTHUKAJILHOM OCH, IPOXOASINEH 4epes
LICHTP TAXKECTHU YCTaHOBKH, KH -C-M;
?L\lj, ew, lmax — TO )Ke, YTO B 6;2.10.

6.4. Pacuer xosie0aHuH PyHAAMEHTOB MAIIMH HA CJIy4YaliHbIe IHHAMHYECKHUE
Harpy3KH

6.4.1 AMIIUTYABl TOPU3OHTANBHBEIX KOJ€OaHUN BEpXHCH TIpaHd MACCUBHBIX H
CTCHYATBIX (YHAAMEHTOB MAlUWH (HAaOpUMEpP, MEJBHHL) Ghe, M, PAaCCUYMUTHIBAEMBIX Ha
ClIydyalHblEe JUHAMHYECKIE HArPpy3KH, CIIEAYET ONPEASATE 10 GopmyIe

a, . = V5 [1+(h /hz)Pl][l"‘(ho/hz)Pl] (69)
P ‘
mhy 28 M1+ 0F /B |G
rae Sq — CNEKTpalnbHas IUIOTHOCTh clydaiHOH Harpysku, xH-c, onpenmendemas 1o
dopmyne
[ 21
VIR (2 7))
g < lmay @y _‘g__‘i J; (70)
ool \ %8
(Y
Skt +5‘f-p1(1+-‘i’-l-]; (71)
A & B
%
o =1-| M| (72)
A
rae ho — pacCcTOSHHUE OT LEHTpPa TSKECTH YCTAHOBKH [0 OCH BpamlieHus Oapabana

MEJIbHHUIIBI, M;
m' — Macca 3arpy3ku OapabaHa MeIbHHIIE, T;
® — YIIIOBas YacTOTa BpalueHus Gapabana, ¢
d — nnamerp OapadaHa, M;
O — KO3(Q(UUMEHT, 3aBUCAIIMMA OT TUIMA MAIINHEI (METBHULIBI) H NPHHHMAECMBIH:
IJI CTePXKHEBBIX MeapHUL o = (,0135;
IUISL OCTaJbHBIX TUITOB MenpHHL o = (0,001 ;
g — ycKopeHHe ¢BOOOJHOro nageHud, g = 9,81 M/c?.

Obo3Hauenus 3, m, hy, ha, Ax, A1 — 1€ K€,4T0 U B popMmynax 6.2.5, 6.2.6.
6.4.2 AMIIIUTY Al TOPU3OHTAJBHBEIX KOJNeOaHMIT paMHBIX (YHIaMEHTOB MAIlHH

(HanpyMep, MENbHHUL) ajy, M, PACCYUTHIBACMBIX Ha CIydalHblE NMHAMHUYECKHE Harpy3Kw,
ClIEIYET ONPENCATh 0 POpMyIie

any = ax + aylp, (73)

rae I, — PaccTOsIHUE OT LIEHTPA THHKECTH BEPXHEH YacTH OyHAaMeEHTa 10 ocH HauboJee
YAQUICHHOIr'O IOAIIMITHUKA MEJIbHHUIIBI, M;
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Gy, @y, — AMIUVIMTYAB COOTBETCTBCHHO TOPM3OHTANBHBIX KONCOAHUM BEpXHEH dacTy
QyHIaMEeHTa, M, U BpallaTelbHbIX KOJA€OaHUH OTHOCUTEIBbHO BEPTHKAILHOMN

OCH, IMPOXOIAuIcH uepe3 UCHTp TAKECTH BEpXHell 4acTd (QyHIaMeHTa, paf,
onpeacaseMbIe 1o GopMyaaM;

o, =L [ (74)
S\ 2t

A,
a, =— |—¥4 (75)
Sy \ 26,

rje S, — onpexnensiercd no dpopmyne (70);
e — PacCTOSHHME B IUIAHE OT LIEHTPAa TAKECCTH BEPXHEHM YacTH (yHAAMEHTa [i0
cepeMHbl AJIUHB OapabaHa, M.

Ob03HayeHus Sy, Sy, Ay, Ay, &'y, &'y — T€ XK€, 4TO U B popMyiax 6.2.1-6.2 4.

6.5 Pacuer xoj1e0aHMH MACCHBHBLIX U CTEHYATHIX (PYHAAMEHTOB MAIUUH NpH
KHHEMAaTH4Ye€CKOM B0O30YXK/1eHHH

6.5.1 AMILIUTYAy TOpPU3OHTAIIBHO-BPANIATEABHBIX  KONeOaHUM  BEpXHEH I'paHH
GyHAAMEHTA-TIPUEMHHUKA IIPU KMUHEMATHYECKOM BO30YXACHHMH OT OLHOTO (YHAAMEHTa-
UCTOYHMKA CIeNYyET ONPECIATh 110 QOpMyJie

" (@, +(y / hy)PDo] +4E2 (/X)) [, + (i / 1)y,
Dho = Qs,x 2 2 22 ‘ (76)
| Q +455(0/A,)"82;
9%
rac (Dx =SI(K.1)—4§§ — Sz(Kz);
kkx/
v, =8,(k)+8(x,); (77)

0y

2
by = S3(x;) —4E; [k ] 54(K2);

X

W = 54(k)) + 8 (k).

3naueHus Si(kx), S(xp), S3(xx), Sa(xy), nasg k = 1, 2 BerudcaAoTca no ¢opmyniaM
(39) - (42) npu 3HaYECHUSX

A
K, =x—}z-‘ﬁ---l; K, --xéi— ; (78)
X X
1+B A, @
_ip, LB e Oso. (79)
YT A

Pacuer ciemyeT BBINONHATE JI KXJI0I0 U3 3HAYEHHUH LY.
B dopmynax (76) - (79):
Qs — AMIUIUTYAA FOPU30HTAJIBHBIX KOJeOaHUH TOYEK MOBEPXHOCTHU IPYyHTa B MECTE
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YCTAHOBKM  (PYHIAMEHTAa-NPUEMHUKA OT TOPU3OHTANBHBEIX  KOJIEDaHUH
dyHIaMEHTa HCTOYHHKA, ONIpEeAeIsieMas B COOTBETCTBUH ¢ YKa3aHUAMM 6.1.8;

V) —g®

=2 (80)

inf
rie o), @ — aMIUATYIB! BEPTHKAbHBIX KoJ1eOaHH! IOBEPXHOCTH IPYHTa B TOYKaX,
’ " COOTBETCTBYHKILMM KpaHHHUM TOYKAM CTOPOHH ()YHAAMEHTa-IIPUEMHHKA
linf OT BEPTUKANBHBIX KONEO0aHUN PyHIaMEHTA HCTOYHHKA, ONpeeIsieMble
B COOTBETCTBUM C yKa3aHHUAMH 6.1.8;
linf — pa3Mep CTOpPOHBI IIOJOWIBE (DYHAAMEHTA-TIPHEMHHKA, B HAlpaBICHHH
KOTOPOH pacCMaTpUBAIOTCS FOPU3OHTAJIbHBIE KOJIeOaHH;
( — YrJIOBas 4acTora KojebaHuil GyHAaMEHTa-UCTOUHUKA.,

O6o3Hauenus Ay, A2, B, Q1, 2, Ay, Ax — T€ XK€, UTO B hopMynax 6.2.5.

6.5.2. AMIUINTYZY BEpPTHKAJIBHBIX KOJICOAHUN (PyHIaMEHTA-NPUEMHHUKA C Y4YETOM
BpAlCHUA MPU KUHEMATHYECKOM BO30VXACHUM OT OJHOTO (GYHIAMEHTAa-HUCTOYHUKA CIEAYeT
ONpPEAEAATh M0 GopMyJIe

2" = gk 4 gk, (81)
2 2
- din =g, PO (82)
1-(0/0,) | +4EH (/)
? h \OQF+483(w/2, )05
(1) (2)
g =T %: (84)

Z,8 2

310ECh Az, [ — 0003HAYECHUA T€ XK€, 4TO B 6.2.9.
[Ipm pacuete xosnebanuii PyHIaMEHTA-IIPUEMHMKA OT KHHEMAaTHYECKOTO BO30YXKACHUA

HECKOJIBKUX (PYHIaMEHTOB-UCTOYHHKOB CJEAYET CYMMHUpPOBATH 3HAYEHHSA afg (Mn a,f’”),

BBIUMCISIEMBIE COOTBETCTBEHHO MO dopmynam (76) wnm (81) amsg kaxmgoro HMCTOYHHUKA
KOJICOaHUH.

6.6 OcobeHHOCTH pacyeTa CBAWHbIX PYHAAMEHTOB

6.6.1 Pacuer cBaliHpIX (YHZAMEHTOB MAallMH ¢ AWHAMHYECKMMH Harpyskamy IO
HECYIleH CIOCOOHOCTH TPYHTOB OCHOBaHWS CBall CJEAYET NPOU3BOJAWTL Ha JCHCTBHE
PacYETHBIX CTATUYECKHUX HArpy30K B cOOTBEeTCTBUH C TpeboBanuamu CII 24.13330.

IIpu 3TOM pacueTHble CONPOTHBICHUA TPYHTOB OCHOBaHMA Ha OOKOBOM MOBEPXHOCTH
CBal M TMOJ MX HWKHHUM KOHIOM JOJDKHB OBITh JOMOJHUTEILHO YMHOXKEHBI Ha

KOI(PPHUIHUEHTE YCIOBUH paboTBl TIPYHTa OCHOBAHHUS COOTBETCTBEHHO Yepf U Yep, R
[IPUBEJICHHEIE B TA0IUIE 6, a CyMMa pacyYETHBIX CONMPOTUBICHUH IPYHTOBOI0 OCHOBAHMS IJIA

BHCAYUX CBal —Ha KOOPQHLMEHT ycnoBUHA PabOTHI Y., 3HAYEHUS KOTOPOrO IPUBEACHHI B
Tabumue 2. [ins cait-cToeKk KOIPOULHMEHT V.0 IPUHUMAETCS paBHBIM 1.
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Tabnuuga 6
0 KoadduumenTsi yenosuit paboTel pyHTOB
OCHOBAaHUA
[ pyHTHI ~
Ha OOKOBOM NOBEPXHOCTH | IOJX HWKHUM KOHIIOM
CBaM Yy, 1 CBAH Yy, R
a) Ilecku peixJbie MOOOH KPYNHOCTH H BIAXKHOCTH; 0,6 (0,75) ~
MEJIKHUE U TIbUIEBAThIC BOAOHACKHIIIEHHEIE II000H
MJIOTHOCTH; IVIMHUCTBIE I'PYHTHI € MOKa3aTENeM

Texydectu I; > 0,6 I |
0) Ilecku npLIeBaThIE, MEJIKHE U CpegHEN 0,75 (0,85) 0,75 (0,85)
KPYITHOCTH CpeAHEH IJIOTHOCTH NK00H BIaXXHOCTH,
KPOME YKa3aHHBIX B M03. «a»; TIMHUCTBIEC IPYHTEHI C |
nokasateneM tekyuectu 0,25 < 1; £0,6

HApyrue BuJibl TPyHTOB 1(1) 1(1)

[Ilpumevanu+

1 B ckobkax ykasaHbl 3HAa4YCHHA KOIQOUIMEHTOB ANA CBalHBIX (YHIAMEHTOB C ITPOMEXYTOYHOMH
ITOIVILKOMN.

2 [1pu IpUMEHEHHH CBail B IIPOCAJ0YHBIX IPYHTaX 3HAYCHHUSA KOIDPHLIMEHTOB Y., rH Ycp, R NPUBHUMAIOTCA
KaK AJIA TIMHUCTBIX TPYHTOB C MOKA3aTENIEM TEKYYECTH, PABHBIM 3HAYCHMIO, MPH KOTOPOM B COOTBETCTBUM C
ykazaHuamu CI1 24.13330 onpenendrores pacyeTHble COIMPOTHUBACHHA I'PYHTA NOA HMXHHUM TOPLOM M Ha
OOKOBOH ITOBEPXHOCTH CBAH.

B cnyyae omnpeneiieHUs HECyweHd CrNoCOOHOCTH CBapd 110 pe3yibTaTaM IOJIEBBIX
WCTIBITAHUH BMECTO KOIQMULUMEHTOB Yep, r U Yep, R BBOOUTCH KOIPPHUIMEHT YCIOBUA paboThI
TPYHTOB OCHOBAHHs Y., ONpEACNHAEMBbIH Kak OTHOLIEHHE Hecylled CroCOOHOCTH CBay,

ONPEAC/ICHHBIM PACUYETHBIM CIIOCOOOM C YYETOM KOIPGHUUHUEHTOB Ycp 7 U Yep, R, K TOH XK€
Hecyliel crnocoOHOCTH 6€3 yueTa 3TUX KO3(PPHUIIHEHTOB.

B cnyuyae onupaHus CBall Ha IPYHTBHI, YKa3aHHBIC B I03. «a» TabIMILEl 6, HECYLIYIO
CITOCOOHOCTEL CBail CIEAYET ONpEAEATh MO pe3yJbTaTaM MOJEBbIX MCIBITAHUM IIMTEIBHO
ACUCTBYIOINMMH JUHAMUYECKUMHM Harpy3kamMu. IIpy OTCYTCTBHM TaKHX MdaHHBIX IIpH
COOTBETCTBYIOUIEM OOOCHOBAHUM HONYCKACTCA ONPEACIATh HECYINYIO CIIOCOOHOCTH CBaH IO
pe3yJibTaTaM TMI0JIEBEIX MCHbITaHUKW B cooTBeTCTBUM ¢ Tpebosanusamu CII 24,13330 c

BBEICHUEM BMECTO KOIPPULMEHTOB Ycp, £ U Yep, R KOIPOULMEHTA Y, = 0,29,
6.6.2. IIpu ycTpoiicTBEe CBaWHBIX QYHIAMEHTOB 3AaHUA M COOPYKEHHUM, pacIioNOKEHHBIX

BOMM3H (YyHIAMCHTOB MAIllMH ¢ JUHAMUYECKMMM Harpy3kaMiy, Hecymias CroCOOHOCTH CBaid
onpenensercas B coorBercTBUU ¢ TpedoBaHuamu CII 24.13330 ¢ ydeToM OONOJHHUTEIBHOrO

Kod(pdureHTa YCIoBUA pabOThl IPYHTOB OCHOBAHMS Yep (MIHM Yep, r M Yep, R), 3HAYECHUS KOTOPBIX
OTIPEACIIIIOTCA B COOTBETCTBHU C 6.6.1. PasMephl 30HbI, U1 KOTOPOH YYHMTHIBAETCH YKa3aHHBIN
KO3(POHULIHMEHT, CIEAYET IPUHIMATh B COOTBETCTBUHM C YKa3aHUAMH 5.2.23.

6.6.3 PacueT kone0aHui CBAMHBIX (PYHAAMEHTOB MaALIUH CIEAYET MPOU3BOIUTE 110 TEM

xe dhopMyJaM, 4TO ¥ s PYHAAMEHTOB HAa €CTECTBEHHOM OCHOBAHMH, HO IPH BBEIAEHHH
BMECTO 3HaUEHHUI MacChi, MOMEHTOB HHEPLHUH MAcCHl M KECTKOCTEHR m, Oy, B4, Oy, K, K, Ko,
K, COOTBETCTBYIOIIUX MM IPUBEACHHBIX 3HAYCHUM Myed, O, reds 000, reds Oy, red, K, reas K, reds
Ky, rea Ky, red, OTIpenenseMsix o gopmynam (85) — (100).

JI)1s1 BepTHKAJIbHBIX KOJ€0aHHM CBalHbBIX (PYHIAMEHTOB

N N
mz’red — mr + Bz Z m,-’P +Z ml,o; (85)

=] i=]
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(86)

re (87)

B ¢popmyinax (85) — (87):
m, — o011as Macca POCTBEPKA ¢ YCTAHOBJIIEHHONH HA HEM MAlllMHOM, T;
m;, , — Macca 4acTH i-} cBaH, 3arj1y0JIeHHO# B I'PYHT, T,
m;o — Macca 4acTH i-H CBaH BHINIE [TOBEPXHOCTH IPYHTA, T;

N — gucno cpaif;
Ep — Monyne ynpyrocty MaTrepuaia csai, klla;

[ — rmy6GuHa norpy>KeHus CBau B IPYHT, M;
lo — paccTosiHHE OT MMOJOLIBEI POCTBEPKA A0 MIOBEPXHOCTH IPYHTA, M; I HU3KOI'O
poctBepka /y = 0;
Ap — TIOINAIY MOMEPEYHOro CEUEHHS CBaM, MZ;
U — MEepUMETP NONEPEUHOT0 CCUCHHUS CBaH, M;

C. — KO3((QUIMEHT ynpyroro paBHOMEPHOIO CXAaTHs TPyHTa Ha YPOBHE HIKHUX
KOHLIOB CBaif, KH/M, onpenenaseMsld 1o popmysae (5), B KOTOpoH IUIOMAAb
nOoAOWBE (PyHAaMEeHTa A IPUHUMAETCS PaBHOM Iomiaa¥ HauOOJIbLIEro
[IOTIEPEYHOTO CEUCHHMS HIDKHETO KOHIIA CBaM, a 3HA4YCHUE KO3(POPUIHCHTA

bo n1s1 3a0UBHEBIX CBall yBaMBaCTCH;
k' — xk03hdHUKEHT, NPHHAMAEMBIA paBHBIM MU CBAal: 2 — UM CIUIONIHBIX

XKEJIE300E€TOHHBIX 2,5 — A1 MOJBIX KEIEe300€TOHHBIX; 3,5 — 1)1 IePEBAHHBIX;
Cpk — YHACIBHOE YIPYroe COTMPOTHBICHHUE IPYHTA H2 OOKOBOH NOBEPXHOCTH CBaH B

k-M cnoe, NpHHUMaeMoe 110 Tabmunam 7 1 §;
co — KO3(bdHUIHEHT, TpHHAMaeMbIH paBHsM 10000 kH/M?;

kv k;» — HOMEp CIIOS TPYHTA, OTCYHTHIBAEMEIM OT MOBEPXHOCTH IPYHTa A0 MIyOMHEL,
pPaBHOM COOTBETCTBEHHO [ 1 / "=0,2 1+ 4th(10/D]i;

Ik — TomuuHa k-TO C0A IPYHTA;
th — TaHreHC runepOONUIECKHUH.

[TpuMeuanue— Ilpn ymMeHpIIEHHH pacCTOAHMA MEXKAY cBasiMu OT Sd o 2d 3Hadenne K, ., ClIenyer
YMEHLIATH B (BA pa3a (4 MPOMEKYTOUHHIX pPacCTOSHUHI ONPEACHATE MHTEPIIONALIHEH ).
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Tadbnupa 7

VY nenbHOE COMPOTUBIEHHUE C,, KH/M®

[TokazaTens TeKy4€CTH I'IMHUCTHIX I'PYHTOB /)

0,75 <1, < 1 1,5.10°-0,5-10*
0,5<1,<0,75 * 3.10°-1,5:10°
0,25 <1, <0,5 4,5-10*-3.10 |
0 <1 £0,25 ! _ 6-10*-4,5-10° |

IHlpumMmevyanus |
1 J1ns npoMexyTOYHBIX 3Ha4EHUH [, 3HAYEHHE ¢, ONPEACIAETCH MHTEPIIONALIHEH. |
2 /1na npocajoyHBIX TPYHTOB 3HA4YEHMA YAEABHOIO YNPYroro CONPOTHBICHHSA C, CIAERYET ONpPENCIATh

KaK A4 TITMHACTBIX FPYHTOB ¢ ITOKA3aTENAMH TEKY4YECTH [;, COOTBETCTBYIOIIMM NPHUPOAHOH BIAKHOCTH UIH C

Yy4€TOM BO3MOXXHOr0 3aMa4duBaHys B cooTBeTCTBUM ¢ TpeOoBaruamu CII 24.13330. l

Tabnuua 8
Hecku V neLHOE yOpyroe CONPOTHUBJICHHE CE,KH/M3,mzHTOB Ea:mmnoﬁ BJIAXHOCTH l
BOZOHACBILIECHHBIX BJIAXKHBIX MaJIOBIXKHBIX
Cpenuen KpyIHOCTH:
PBIXJTBIE 1,5-10° 2-10* 3.10°
CPEAHEH MIOTHOCTH 3.10° 4-10° 5-10°
Menkue:
PBIXJIbIE 1.10° 1,5:10° 2,5-10*
CpEaHeN MIOTHOCTH 2:10° 3.10° 4.10°
[TeineBarsbie:
DBIXJTbIE 0,5-10* 1-10° 1,5-10° |
CpEAHEH IJIOTHOCTH 1-10° 1,5-10° _l ~ 2,5-10*
[IpumMedanue -~ VYaensHoe ynpyroe CONMpPOTHUBACHHE UIA IIJIOTHBIX NECYAHBIX I'PYHTOB CIAEOYET
npuauMaTh Ha 50 % BeIlle, YyeM HauOoJblIEe U3 3HAYEHHUH C,, YKa3aHHBIX B Tabnuue 8 nnda paHHOro Buia
HTA.

JI1st TOpU30OHTANBHEIX KOJIeOaHu CBaHbIX GyHIaMEHTOB

« N N
mx,red =m, + Bx Z mi,p +Z mf,(); (88)
=l i=1
B, =0,258;; (89)
—3
Kx,red - Vo Eb[ ’ (90)
D

I — MOMEHT MHEepUMH TIIOLAIM TIONEPEYHOr0 CEUCHHUS CBaH, M

O — xo>hPUIMEHT ynpyrod aeQopMaliiyd CUCTEMBI «CBasg-TPYyHT», ONpEeIsieMblit
1o popMmyJe

jpi &

(91)

31ech 0o, — KOIQPHUIMEHT AedOpMALUH, ONpPENENAEMbI B COOTBETCTBUH C YKA3aHHSIMH
CII 24.13330 npu vy, = 3.
L7 cBayl, LIAPHUPHO CONPSKEHHBIX C POCTBEPKOM,

a=20,,

(fo®)’

p = A, +2Byl,a+ Cy(l,0)° + T (92)
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s cBail, 3alleMICHHBIX B POCTBEPK,

1 o o) (. Lo )
= Ay +———{By| (l,@)" - B, |+ C, +-21= |}, (93)
P=4 0+loa{ o b’ ~B,] 3 L0 4)
B ¢opmyinax (92), (93):
Ao, By, Co ~— KO3 OHULUMEHTEI, 3aBUCAIIME OT IPUBEACHHOW INIYOUHBI IOTPYXEHUS CBau

] =@/ ¥ YCIOBHH OINHUPAHHA €€ HWXHEr0 KOHLNA (OrMpeacasroTcs IIo

ykazauusaM CII 24.13330).
J{ns ropu30HTaIbHO-BpALLATENBHBIX KOJIEOAHNH CBAUHBIX (YHIAMEHTOB

Mo red = My, red s (94)

Op,red =0, +B; g m; ol h2,i + g m; oF; Jif : (95)
000.red = O, rea T hym, ; (96)

Ko red = K;ed grhz,f - (97)

B ¢popmynax (95)—-(97):
O, — MOMEHT HHEPUMH MacChl pOCTBEpKZ M  MAIUUHBI  OTHOCHTEIIBHO

TOPHU3OHTAJIPHOA OCH, IMPOXOMALIEH 4Yepe3 HX OOIMH UEHTP TAXKECTH
2

NEPNCHAMKYISAPHO MIOCKOCTH KONEOaHUH, T-M”;
h2 — pacCTOSHHE OT LIEHTPA THKECTH MACCHL M, 0 OJOIIBBI POCTBEPKA, M;
Yhi — PacCTOSIHHE OT OCH I-i1 CBaM AO TOPHU3OHTAILHOM OCH, MPOXOASALIEH 4epes
LHEHTP TAOKECTH TIOHOIIBE (PYHAAMEHTA MEPIEHAUKYIAPHO IUIOCKOCTH

KoJjicOaHui.
4 BpaliaTenbHBIX KOJIEOaHUM CBAHOTO QyHIaMEHTa OTHOCHTEJIhHO BEPTHKANBHOM

OCH

My, red = My, reds (98)
« N 5 N )
el}’,?‘ed — ewlr + Bx ;lmi,prv,f + Zlmhorv’l; (99)
Kx red N
_ , 2
K\u,red o N Z rv,f- (100)
i=1

B dopmynax (99), (100):
0y, — MOMEHT MHEPIIMH MAaCChl POCTBEPKAa U MaUIMHEI OTHOCHTEIBHO BEPTHKAIBHOM
OCH, TIPOXOJISIIEH Yepe3 LEHTP TAKECTH POCTBEPKA, T-M
ryi — PacCTOSIHHE OT OCH i-H CBau J0 BEPTHKAJIBHON OCH, NMPOXOIAAIIEH YEpE3 LECHTP

TSKECTH POCTBEPKA, M,
6.6.4 OTHOCHTENBHOE JeMIpUPOBaHHE A CBaHBIX (QYHAAMEHTOB  CJICIAYET
ONpeAenATb, KaKk IMpaBWiIO, II0 pe3yiabTaraM  HcnelTaHUW. Ilpy  OTCyTCTBUM

IKCMEPUMEHTANbHBIX JI@HHBIX OTHOCHUTEIbBHOE JAeMIupoBaHHe &, INpHU BEPTUKAIBHBIX
KOJIeOaHUAX CBAWHBIX (QYHOAaMEHTOB JONYyCKaeTcs MNpUHUMATh paBHEIM 0,2 s

ycTaHOBMBIIMXCS KonedaHud U 0,5 s HeycraHOBUBLUMXCS KojdeOaHuM. 3HaueHns &, &, &,
onpeneasores no gopmysam (15) — (17).
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6.7 OcoGeHnocTH pacuyera KojgedaHuil PyHAAMEHTOB MAIIHH HA MHOTOJ1€THEMEP3bIX
IPYHTAX

6.7.1 Pacuer BEpTHKAJIbHBIX H TOPU3OHTAJIBHBIX KOJcOaHMII MACCHUBHBIX M CTEHYATBIX
(GyHIaMEHTOB Y BEpPTUKAIbHBIX KOJE€OaHMH paMHBIX (QYHAAMEHTOB Ha €CTECTBEHHOM
OCHOBaHMM, a TaKXe€ BEPTHKAILHBIX KOJCOAHWM CBaMHBIX (YHAAMEHTOB I MAalIUH C

BpalUdiOIMMUCA YaCTaMH, € KpHBOIIUIIHO-IHATYHHBIMHU MCXAaHH3IMAMW, B;pOﬁHJIBHBIX H

MEJIBbHUYHEIX YCTaHOBOK, BO3BOAMMEBIX Ha TBEPAOMEP3bIX TI'PYHTaX, HUCIONB3YEMBIX I10
[IpUHIUIY I, MPOU3BOAUTE HE CaeayeT.

Pacyer ropu3oHTaIbHEIX kKONeOaHU paMHBIX QYHAAMEHTOB YKA3aHHBIX THUITOB MAIIHH B
3TUX YCJIOBHAX CIIEAYET [IPOU3BOAUTE B COOTBETCTBHH C YKa3aHMAMH 1oapazaenos 6.2 u 6.4.

6.7.2 PacyeT BepTUKaAJIBHBIX KOJieOaHUK (QYHZAMEHTOB (B TOM YHCJIE CBAaMHBIX) MAllIMH
C MMITYJBbCHBIMH Harpy3kaMH B TBEPAOMEP3NBIX I'PYHTaX, UCIIOJIB3YEMBIX MO MPUHLUIY I,
a TAKOKe (QPYHIAMEHTOB MallMH BCE€X THIIOB B IIJTACTUYHOMED3JIBIX TPYHTaX CACAYET
IPOU3BOINUTH KaK Ha HEMEP3JIbIX PYHTaX B COOTBETCTBHHU C TPEOOBAHUAMHM, U3JI0KEHHBIMH B
COOTBETCTBYIOIIMX pasfenax s pa3HBIX THUIOB MallMH; [pH 3TOM KO3 QPULUEHTHI
KECTKOCTHA OCHOBAaHUH PYHIAMEHTOB CIEAYET ONPEACIATE 10 JTAHHLIM PE3yNabTAaTOB IOJIEBBIX
MCIIBITAHUH I'PYHTOB.

6.7.3 PacueT aMIUIMTY[ TOPU3OHTAJIBHBIX KOJeOaHUM CBaliHEIX (YHAAMEHTOB MAIIUH C
NEPUOOUUYECKUMU M CIIyYaWHBIMHM AUHAMHYECKMMHM Harpy3kaMy, BO3BOJAUMEIX Ha
TBEPJIOMEP3JIBIX TpPYHTaX, HCIIOAB3YEMBIX MO npuHUMny I, ciaeayer npou3BOOUTE B
COOTBETCTBUU C YKa3aHUsIMM noapasnenoB 6.2 u 6.4. [Ipu 3toM K02(PPUUMEHTH KECTKOCTH

KOHCTPYKUMU QPyHIAAMEHTa S; U Sy CACTYET ONpelNenaATh N0 GOopMyJiaM.

S, =38; (101)
=]
S, = % S, (102)

B ¢opmynax (101), (102):
S! — KOO(Q(OUIMEHT XKECTKOCTH - CBaM C XXCCTKOHM 3al€JIKOH B DPOCTBEPK B

rOPH30HTAIbHOM Hanpasienuy, KH/M, S = 12E,L/ Py;

. 4
If — MOMCHT UHCPDHUHHM ILUIOIUAAH ITIOHCPCHHOTIO CCUYCHMUA -U CBAHU, M |

l4 — pacueTHas JMHA cBaM, M, [;= o+ H + 3d,
H — pennuvHa, w3MeHsiomiascs B npegenax 0< H < H, npuHumaeMas 1

Hanbosee He0aaronpUATHOrO CiTy4as IIPH pacyeTe Ha KoJjeOaHus;
lo Hy — COOTBETCTBEHHO PACCTOSHHE OT HIDKHEH TIpaHu IUIMTHl (QyHAAMEHTa [0

IOBEPXHOCTH TIPYHTa, M, WU TOJIIMHA CE30HHO OTTAUBAIOLIETO CJIOS, M,

orpejeiisieMas B cOOTBeTCTBUU ¢ yKazaHuamu CII 25.13330;
d — IuaMeTp WM CTOPOHA IONEPEYHOr0 CEYECHUS CBaW B HaNpaBJICHUU JACHCTBUSA

OTUHAMUYECKON HArpy3KH, M;
vi — PacCTOSHHUE OT LIEHTPA TAXKECTH POCTBEPKA 0 OCH /-H CBay, M.

6.7.4 Pacuer xoneOaHuil GyHIAMEHTOB MalllMH, BO3BOJMMBIX HA MHOI'OJIETHEMEP3IBIX
rPpyHTaX, UCNOJIb3YEMBIX N0 NMPUHLUITY I, creayeT BHIMOJHATE KaKk HAa HEMEP3JIBIX I'PYHTaX B
COOTBETCTBHU ¢ TPeOOBaHUAMY, U310KEHHBIMY B paseiax Ui pasHbIX TUIIOB MaLUUH,
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7 OcobeHHOCTH pacyeTa M NPOEKTHPOBAaHUA (PYHAAMEHTOB Pa3IHYHLIX
BHJOB MalIUH

7.1 ®yHaaMeHThI MAIIHNH ¢ BPAHIAIOIIMMHCSH YaCTAMH

7.1.1 TpeboBaHMsA HACTOAIIErO pas3fesia paclpoCTPAHAIOTCA Ha NPOCKTUPOBAHUE
byHagaMeHTOB  TypOOMALIMH  (PHEPreTHYECKUX, HePTe- HW  rasonepeKavyrBarolIMX
TypOoarperatoB MolHocTeiO 10 100 TeIC. XKBT, TypOokoMIpeccopoB, TypOOBO3NYXOAYBOK,
TypOOHACOCOB), OJNEKTPUYECKUX MAWIMH (3JICKTPOABUIATENIEH, MOTOpP-T€HEPATOPOB U
CHHXPOHHBIX KOMIICHCATOPOB), LEHTPU(DYT, LEHTPOOEXKHBIX HACOCOB, JBIMOCOCOB,
BEHTHJIATOPOB ¥ TOMY ITOJOOHEBIX MAILIHH.

[IpoextHpoBaHue TypOomaiinH MOWHOCTBIO Oosiee 100 Thic, KBT ciieztyeT BBIMOIHATE
10 YKa3aHHSIM CIIEUHATIbHBIX HOPMATUBHBIX JOKYMEHTOB.

7.1.2 B coctaB MCXOAHBIX MOAHHBIX JUIA TIPOCKTUPOBAHUA (YHIAMECHTOB MAIIHH,
ykasaHHeIX B 7.1.1, xpoMe MarepuanoB, NEPEUYUCIICHHBIX B noapasacie 5.1, JOJDKHEI

BXOOUTD.
AAHHBIC O 3HAYCHUAX HAI'PY30K OT MOMCHTa KOPOTKOI'O 3aMBIKAHHUA B JJICKTPHHYCCKHX

MallMHax M OT TATM BaKyymMa B KOHJCHCATOpax MapoBBIX TYpOMH, KOOPAMHATHI TOYEK HX
PWIOKEHUS W pa3Mephbl IUIOINANOK MEpeAadyd 3TUX HArpy3OK; JAaHHbIE O Harpyskax,

BO3HUKAIOWIMX MPH TEILIOBHIX AcPOpMalMiX MaIIWH;
CXEMBl PACIOJIOXKEHUA U HArpy3kd OT BCIOMOrateasHOro obopyoBaHUs (Macio- M

BO3/1yXOOXJaAUTeNeH, MacassHbBIX 0aKoB, HACOCOB, TPYOOMPOBOOB U AP.);
CXEMBI IUIOUIAZIOK, OIMHPAKOIUUXCA Ha (YHIAMEHT, W [OaHHbBIE O HOPMATHBHBIX
3Ha4YEHUAX Harpy30K OT HUX;

JAHHBIE [JIA ONpPEASICHHS MOHTAXHBIX HArpy30K, pa3MeEpHl IUIONIAI0K Mepefadyy 3TUX
Harpy3oK.

[IpuMeuvanne - Ilpu npoexrupoBannu PyHAAMEHTOB TypOOArperaToB MOIHOCTEIO 25 ThIC. KBT H
Oosee rmokasaTen¥ (PU3UMKO-MECXAHMYECKHMX CBOMCTB TPYHTOB JOMKHBI  ONpEHENATHCS HA  OCHOBE
HEMOCPEACTBEHHBIX UCTIBITAHUH B IOJIEBBIX WX J1a00OPATOPHBIX YCIOBHSX.

7.1.3 OyHAaMeHThl MallliH ¢ BPAlNAIOUUMHUCA 4YaCTAMHM CICIYET MPOCKTUPOBATEH

paMHBIMH, CTCHYAaTEIMY, MAaCCHUBHBIMH HJIK O0JIErY¢HHBIMH.
IIpy BEHIOOpE KOHCTPYKTHBHON CXeMbl (YyHIaMEHTa CIEAYET PYKOBOICTBOBATHCH

TpeOOBaHUAMHU, coxepxammMucs B 5.2.10-5.2.13; mpu 3TOM crexyer coOm0OaaTh

CUMMETPHUIO PYHIAMEHTa OTHOCUTEJIBHO BEPTHKAIBHOM MJIOCKOCTH, MPOXOAAIIECH Yepe3 OCh
BaJIa MAILIMHBI.

CreHuaThie QYHAAMEHTHI CICAYET NPOCKTUPOBATDH MPEUMYILIECTBEHHO € MONEPEYHBIMU
CT€HaMH, PaclOJIOXEHHBIMY 10 NOAIUUITHUKAMHA MalIUHBEI.

7.1.4 LleHTpoOexHbIC HACOCHI, arperUPYEMBI€ Ha 3aBOJIC-U3rOTOBHTENIE TMPH ITOMOLIH
KEJ1€300€TOHHBIX OIMOPHBIX IUIUT € 3JCKTPOABHUIaTEISIMM WM JBUIATEISMH BHYTPEHHErO
cropanusi MomHOCTBRIO A0 400 kBT, nonyckaercs ycraHaBiuBath 0e3 (yHOaAMEHTa Ha
MOACTWIAIOLWIMHA ClOoM moja. s arperaroB ¢ JABUTaTelsiMM MOLIHOCTRIO A0 S0 kBT
KENe300€TOHHBIE ONOPHBIE IUIMThI YCTAHABJIMBAIOTCA HA MOACTHIAKOIIMKA CiIod noja 0e3
CIICL{HAJIBHOTO 3aKpEIUICHUS Ha MNOJNIMBKY M3 IECYaHO-LEMEHTHOTO - pPacTBOpa TOJILHMHOM
30-50 Mm. [lng arperatoB ¢ ABUraTensMM MOIIHOCTBLI cBBILIE 50 kBT KkpemieHHe
KeJ1e300€TOHHOM OMOPHOM IIJTUTH K MOACTHIAIOMIEMY CIOK0 M0Ja JOKHO OCYIECTBIIATHCS
byHIAMEHTHBIMH OOJITAMH.
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7.1.5 ®yHpaMeHTHl TypOoarperaroB MOWHOCTBIO 25 ThIC. KBT u Oosiee, He uMeroue
BUOPOU3O/IALIMK, He JOMNYyCKaeTCs ONUpaTh Ha IIECKA PEHIXJbIe JHOO0H KPYHMHOCTH U

BJIQXXHOCTH, MEJIKUE Y MBUICBATHIC BOJOHACHIICHHBIC JTI000M MIIOTHOCTH, INIMHUCTHIC TPYHTHI
¢ IokaszatejaeM Texkydyectu [p > (0,6, a Takke Ha I'PYHTBI C MOAyJjIeM AcPOpManMH MEHEE
10 MIla ¥ rpyHTSHl, HOABEPKECHHEIC B BOJOHACKHIIIEHHOM COCTOSHUY CY(D(DO3HH.

7.1.6 Ha Hy>XHHE JIMTHI (MIM POCTBEPKH) paMHBIX PYHIAMEHTOB MAIIHH, YKa3aHHbBIX B

7.1.1, ponyckaercsi onupars CTOMKHU IUIOWAA0K OOCIYXUBaAHUS MAlllMH M MEPEKPHITUS HaJ
MOABAIOM.

B cnydae ycTrpoHCTBAa noj BCeM MAIIMHHBIM 3aJI0M OOIlied (QYyHIAMEHTHOM TIUIATHI
NIOTTYCKACTCA HENMOCPEACTBEHHO HA 3TOW IUIMTE BO3BOAUTEL QYHIAMEHTH MallIWH.

OJIEMEHTBI BEPXHETO CTPOCHHA (DYHIAMEHTOB HE [JONMYCKAaeTCSd CBA3BIBATH C
3JICMEHTAMH M KOHCTPYKLMSAMM 3AAHUA.

[IlpumMmevanue - B Buae UCKIIOYECHUA HA JJIEMEHTHI BEPXHETO CTPOCHUS (PYHIAMEHTOB MalIMH
JIOMyCKaeTcss OMUpaTh BKJIANHBIE YYacTKM HNEPEKpHITHSA. B 3TOM ciy4yae nog omnopaMu 0anox TNEpEeKphITHSA

HEOOXOAUMO NPEXYCMaTPUBaTh H30JUPYIOLIYHO NPOKIAAKY, HallpuMep, U3 GTOpOIIacTa Uiy APyrux noA0OHBIX
MarepuasioB. TakHe IpOKAaAKH CAEAyeT NPEeXyCMaTpHBaTh TaKXKE IT0Jl OMOpaMH MEPEKPBITHA M IUIOIANOK

00CTyXKHBaHUs, YCTAHOBIIEHHBIX HA CTOMKAX, ONEPTHIX HAa HUXHUE IUIMTHI (POCTBEPKA) HDyHIaMEHTOB MALIIUH.

7.1.7 HopMaThBHEIE AMHAMUYECKUE HArpy3KH (BEPTUKAIBHBIEC F),, U FOPHU30OHTAIBHBIE
F,n), KH, OT MalllnH ¢ BpallarOIMMUCA YaCTAMU CIECAYET IIPUHUMATE 110 JaHHBIM 3aJIaHUS Ha
MPOEKTHPOBAHUE, A NIPHU OTCYTCTBUH ITHX JAHHBIX JOMYCKAETCS IIPUHUMATDH PABHBIMH:

\)
Fy = Fup =HEG, (103
i=
rae b — KO3pdOULUEHT NPONopIHOHAIbHOCTH, YCTAaHABINBaeMbIH 1o Tabauue 9;
S — YHUCJIO POTOPOB;
G, — Bec KaKI0ro poTopa ManivHel, KH.

Tabnuua 9
i - _ ~MaiuHsI | | Koadpdruument H_E;OHOPI.IHOHaJIBHOCTH
TypbomainHel 0,2
DJIEKTPUYECKHE MalIMHB] ¢ YACTOTOH BpallleHus n,, 00/MUH: |
MeHee 500 0,1
oT 500 go 750 I 0,1-0,15
ot 750 no 1500 0,15-0,2
ceeilte 1500 | B | 0,2
Lentpudyru (d — nuamerp poropa, M) ST
r
d
- | e R S LY,
 L{eHTpOobexHbIE HACOCH! 0,15
JBIMOCOCBI K BEHTHJIATOPBI (Y
0,8 —/— 1 ,
1000
R HoHe meHee 0,2

7.1.8 lnHaMUyeCcKMe Harpy3kd OT MallWH, COOTBETCTBYIOUIHE MAaKCUMAJIbHOMY

IWHAMHYECKOMY  BO3JEHCTBHIO MalUMHEI Ha  (QYHAAMEHT, Cleayer IPUHHMATh
COCPEOOTOYCHHBIMM  HWJH  PACNpPEACACHHBIMA M TPUWIOKEHHBIMH K  JJIEMEHTaM,

33



CH 26.13330.2012

IMOAEPKMBAIOLIUM HOALIMIMHUKY (K purensaM, Oankam, CTEHaM) Ha YPOBHE oceil 3aKJIaJHBIX
JICTAJICH.

7.1.9 llna ¢dyHanamMeHTOB TypOOMallMH pAacYETHYI0 AMHAMHYECKYI0 Harpysky B
MPOJ0JALHOM TOPH30OHTANILBHOM HAaMpaBJICHUH CJIEAYET NPUHUMAThL NO JAaHHLIM 3alaHHs Ha
MPOEKTUPOBAHUE, a MPH OTCYTCTBMM 3TUX NAHHBIX AONYCKAaeTCs NpHHUMATL paBHo# 0,5
3HAYEHHUA TOM X€ HAarpy3Kd B MONEPEYHOM TOPH3OHTAJbHOM HAIPABICHUU; JJIA OCTAIBHBIX
MallMH C BPAMIAIOIMMHUCA YaCTAMH IMPOJOJIBHYIO HAarpys3kKy cieayeT NPHHHUMATh PaBHOH
HYJIIO.

7.1.10 HopmaTuBHBIE Harpy3kd Ha (QyHOaMeHTbl TypOOMamHH, COOTBETCTBYIOILHE
MOMEHTY KOPOTKOI'0 3aMbIKaHUS M, ., KH-M, U Taru BakyymMa B KOHACHCATOpE NpH I'MOKOM
MPUCOCIMHEHUH KOHAEHcaTtopa F ..., kH, ciaeayer npuHuMars 0[O 3aJaHHI0O Ha

MPOCKTUPOBAHUE WIH OTIPEACIIATE 110 (POpMYJIaM:

M, =9, 75-3\1&30 , (104)

n,

F  =100a. (105)

n,vac

B dopmynax (104), (105):
N — HOMHHaJIbHasi MOIIHOCTD 3JIEKTPUUYECKOH MaIIHHbI, KBT;
N, — 4aCTOTa BpaIlleHUsA MAIIHHBI, 00/MHH;
Kse — kK02(hOHULIHMEHT KPATHOCTH BPAIIAOLIEr0 MOMEHTA IPH KOPOTKOM 3aMBIKaAHMUH,
NPpUHUMAEMBIN IO 33aJaHHI0 Ha MPOCKTUPOBAHHME; B CJIyYae OTCYTCTBHA B
3aJJaHHE Ha NPOCKTHPOBaHMUE AOMYCKAETCA NPUHHUMATh paBHEIM 10;

100 — ycunue Taru Bakyyma Ha 1 M” ceuenus Tpy6onposoaa, kKH/m?;

a — INoH@ap ImornepCYHoOro CCHUCHUs COCINHUTEIBHON ropJJOBUHBI KOHACHCATOPA

¢ TYp6HHOIA, M.

7.1.11 Illpu onpeneneHHH pacHETHBIX 3HAYEHUH YCWIMH B 3jeMeHTax (yHIAMEHTOB
Mall¥H C BpaMIarONIMMHCA YaCTAMHM B KaXIO€ OTACIBHOE COYECTAHHE ClIEOyeT BKIIOYATh
TOJIBKO OIOHY M3 HAarpy3oK, COOTBETCTBYKIUMX NWHAMHYECKOMY BO3ACHCTBHIO MAIIWHEIL:
BEPTHKAJIIBHYIO CHUJIy ¥ MOMEHT B BEPTHKAJIBHOM NMJIOCKOCTH MM TOPU3OHTAILHYIO CHUIIY H
COOTBETCTBYIOIIHE € MOMEHTHI B TOPU3OHTAIBHON Y BEPTHUKAJIBHOM IIJIOCKOCTSX.

Harpyska oT TArs BakyyMa B KOHACHCATOPE YYUTHIBAETCSH B COUETAHHMAX HArpy30K Kak
JUTUTENIBHAS cTaTHYIecKas ¢ KO3Q(PULUMEHTOM HaXEKHOCTH 10 HAarpyske yr= 1,2.

CoyeraHue, B KOTOPOE BXOIUT MOMEHT KOPOTKOTO 3aMBIKaHUs M., ABIAETCS OCOOBIM.

7.1.12 HopMaTUBHYIO MOHTaXHYIO Harpy3Ky Ha BepXHEH IIuTe (PYHAAMEHTa CIeayer
NPMHMMATh MO 3aJaHHUIO Ha IIPOEKTHPOBaHME, HO He MeHee 10 kKH/M; ee clieiyeT YMHOXATH
Ha KOO(DOULMEHT HAJIEXHOCTH 110 Harpy3ke ¥r= 1,2 1 ko3pQUUHEHT JUHAMUYHOCTH 1} = 1.

7.1.13 Pacuer konebGanuit (QyHIZAMEHTOB BCEX BHUIAOB MaHIMH C BpPaIAIOIIUMHUC
YacTAMH CBOOUTCA K ONPENECACHHUI0O MAaKCUMAJbHOH aMIUIMTYABl TOPHU30HTAJIBHBIX
(morepevHsIX) KoJieOaHuM BepXHeEHN mIuThl (A1 paMHBIX (DYHIAMEHTOB) WIH BEPXHEH rpaHH
dyHIaMeHTa (411 MacCUBHEIX U CTEHYATHIX QYHIAMEHTOB); pacueT CJIeAyeT MPOU3BOAUTH B
COOTBETCTBMU C yKazaHMAMHU noxgpasgeciaoB 6.1 u 6.2, Pacdyer aMIuMTyX BepTHKAJIbHBIX
koneOaHUN IpH OTCYTCTBHUH TpeOOBAaHHM TEXHHYECKOTO 3aJlaHuA, KaK MpPaBHIIO, HE
IIPOU3BOJUTCS.

7.1.14, Ilpu pacuyerax koneGaHuii 3HAYEHMS PACHYETHBIX NMHAMHYECKHUX HAarpy3okK
CICAYET ONpeaensaiT Ha OCHOBaHUM 5.2.21 u 7.1.7.

34



CII 26.13330.2012

7.1.15 Jins MacCUBHBIX ¥ CTEHYATHIX PYHIAMEHTOB MAalIMH C BPALLAIOIIAMHUCS YaCTAMHU
¢ yactotoi BpauieHus 6osee 1000 06/mMuH pacuer kosieOaHUH IOIMYCKAETCA HE TPOU3BOJUTD.

7.1.16 Pacyer konebaHMH  OMNOpPHOM  IUIMTBI  arperupyeMoro  obopyaoBaHUSA
MPOM3BOJAHTCA KaK IUI1 MacCHUBHBIX QyHIaMeHTOB. [IpH 3TOM B MacCy QyHAaMeEHTa CleayeT

BKJIFOYATh MacCy oO0OpyNOBaHHUSA, OMOPHOW IJIMTBI M MacCy MOACTHNAKIIEro Cj0s IoJa

HEMIOCPEACTBEHHO TIOJ IUIMTOM U B NMPUMBIKAIONIEH 30HE Ha pacCTOAHUM 0,5 M OT rpaHei
IUUIHUTHI.

B cayvyae HeoOXoAMMOCTHM OrpaHMYEHMUS DACIpPOCTpaHEHHS  KonebaHUK  OT
000OpyIOBaHHS, CMOHTUPOBAHHOI'O Ha eJIe300€TOHHBIX ONOPHBIX IIIUTAX, B MOACTUIAIOIIEM
CIO€ I10J1a CIEAYET YCTPpauBaTh CKBO3HOM 11I0B.

7.1.17 Ilpy HanM4YuY B 3aJaHMM HA NPOEKTHPOBAHHE (DYHAAMEHTA TEXHOJOTHYECKHUX
TpeOOBaHMil, OrpaHUYMBAIOIIMX TNepeMelleHus W OepopManuu ¢QyHIaMEHTa U3 YCIOBUM
COXPaHEHHUS B3aMMHOI0 IOJIOXKEHHA DJIEMEHTOB MAlIUHBI M CBA3@HHOI'O ¢ HEH 000pyA0BaHHS
N1 obecnieyeHuss HOPMaJbHOW HX JKCIUTyaTallid, TOJINMHA HHXKHEW TUIMTHl (DYHIAMEHTa
ONIpEaC/IAETCS pacyeToM Mo aedhopMalusM B COOTBETCTBHU C YKa3aHUSIMM IpuHIoKeHUs B.
B aToM cnydae 3KCHEHTPUCUTET LHEHTPA TAKECTH IJIOWAAU MOAOUIBE (PYHAAMEHTA U JIUHUH
JIEHCTBUA PABHONCUCTBYIOUICH CTAaTUUECKHX HArpy3ok (cM. 5.2.7) He HOpMUpPYETCH 0pH
CIEAYIOIIMX  JOMOJHHMTEABHBIX  YCJIIOBUAX. BEJIMYUHBI KPaeBbIX  [aBlIIEHUH  MIpH
BHELCHTPEHHOM 3arpy>XeHUM (PyHIAMEHTA HE MPEBOCXONAT IpaBOM 4YacTtd (GopMyJb! (1)
OoJiee ueM Ha 25 %; pacueT konebaHui BEACTCA C YUETOM 3KCLEHTPUCHUTETA.

7.2 ®yHAaMEHTbl MAIIHH ¢ KPUBOIUHITHO-IIATYHHBIMH MeXaHU3MaMH

7.2.1 TpeOoBaHUA HaCTOAILIErO pasfcia paclIpoOCTPaHSIIOTCS Ha ITPOEKTHPOBAHHE
GYHIAMEHTOB  MAaIUMH ¢  KPUBOLIMIHO-IIATYHHBIMH  ME€XaHH3MaMHM, HMEHONIUX

HEYPaBHOBECILEHHBIE CHJIBI U MOMEHTEl, B TOM YUCJIE AU3E/ICH, MOPIIHEBBIX KOMIIPECCOPOB,
MOTOP-KOMIIPECCOPOB, JIECONTWIBHBIX paM, JIOKOMOOHIICH U T.1I.

7.2.2B cocraB MCXOAHBIX [JAHHBIX MAJIsl HPOCKTUPOBAHUA (YHIZAMEHTOB MalIHMH,
yKa3aHHBIX B 7.2.1, KpoMe MarTepualioB, NEPEUYMCIEHHBIX B IMoapasaene .1, AOJDKHBI

BXOIHUTh:

3HAYCHHUs PaBHOJACHUCTBYIOIMX HEYPABHOBEIICHHBIX (BO3MYIIAIOLIMX) CHJI U MOMEHTOB
NEpBOU U BTOPOU FApMOHUK OT BCEX YACTEH, MECTA NPHUIOKECHHUA CUJI H IJIOCKOCTH ACUCTBUS
MOMEHTOB;

pacCcTOsHUE OT OCH IJIABHOIO Bajla MAUIMHEI 0 BEPXHEN rpaHu QPyHIAMEHTA.

7.2.3 OdynnaMeHTEl MAIUMH C KPUBOLIMITHO-WATYHHHBIMH MEXaHM3MaMH CJIEAyeT
MPOEKTUPOBAaTh MACCHUBHBIMM HIIM CTEHYATBIMHM, & B OTHENbHBIX CJOy4YasxX A MallUH C
BEPTUKAIBHO DPACMOJOKEHHBIMA KPHUBOLIUITHO-IIATYHHBIMU MEXAaHHW3MaMU JONYCKACTCA
TAKXE NMPEeAyCMaTpUBaTh YCTPOUCTBO PAMHEIX (DYHAAMEHTOB.

7.2.4 KoMmpeccophl, arperupyemMele Ha  3aBOJC-WU3TOTOBUTENIE TP NMOMOIUM
KeJIe300€TOHHBIX OMOPHBIX TUIMT C 3JIEKTPOJABUTATENSIMA MM IBUTATE/ISIMH BHYTPEHHETO
cropanus MOIIHOCTBIO A0 400 xBt, ponyckaercs ycTaHaBiauMBaTh 0€3 (PyHIAMEHTOB Ha
MOACTWIAOMIMKM cJiod moja. Pacuer koneOaHHM W KpEIIEHUE XKEIe300€TOHHOM OHOPHOM
[VINTHl K IMOACTWIAOLIEMY CJIOK MOJa JOMXKHBI OCYLIECTBIATHCS € YYE€TOM TpeOOBaHUM
7.14u7.1.16.

7.2.5 Ha ¢pyHnaMeHTHl MAalllMH JOMYCKAETCA CBOOOJHO OnuvpaTh OT/AEJBHLIE IUIOUIaIKH

¥ CTOMKH, @ TAaKXe BKJIAJHBIC Y4YaCTKH HNEPEKPHITUN MEXAY CMEXHBIMH (DYHIAMEHTaMH, HE
COECIMHEHHBIE C KOHCTPYKLHUAMU 30aHHH.
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[IpuMmeuanue—~ OnupaHHe 3JIEMEHTOB KOHCTPYKUMMA 3/1aHUs Ha (YHIAMEHTHl MAlLUKH JOIyCKaeTCs
B BUJIC UCKIIIOYCHHA NPH HAIMYHH 000CHOBAHUA.

7.2.6 Pacyer IpOYHOCTH JIEMEHTOR KOHCTPYKLMH PYHIAMEHTOB CIEAYET [TPOU3BOAHTD
¢ yuetoM TpeboBanmii 5.2.20u 5.2.21, npuuem B opmyne (2) ciaeayeT NpUHUMATE F —
HOPMATHUBHYI0 IUHAMHMYECKYI0 HarpysKy, COOTBETCTBYIOWIYID HauOOJBIIEH aMILUIHTYHAE
MEPBOM WJIA BTOPOH TapMOHMKH BO3MYILAIOIIMX HArpy30K MallWHBI, YCTAHABIUBAEMOH B
3aJIaHMU Ha [IPOEKTUPOBAHUE,

7.2.7 Ilpu onpeneneHny aMIIUTY A KOJeOaHUH PYyHIaMEHTOB MOPU30OHTAJIBHEIX MaIlUH
pacyeT [OMYCKAeTCs OrpaHUYMBATh TOJBKO BBIYUCICHUEM aMIUIMTYABl KoJAcOaHUM B
HallpaBJICHHH, IapajjieIbHOM CKOJBKECHHUIO IIOpIUHEH, M HE VYYUTHIBATh BIUSHUE
BEPTHUKAJIBHOM COCTABJIAIONIEH BOZMYILIAIOIUX CHII.

ITpu pacueTte aMIIUTY X KOJe0aHUU QYHIAMEHTOB BEPTUKAJIBHBIX MALIUH JOIYCKAeTC:

pacueT aMIUIATYJ FOPHU3OHTAIBHBIX KOJ1e0aHUM OrpaHUYUThE TOJBKO Ui HalpaBJeHHS,
NEPNEHANKY/IAPHOro Ir1aBHOMY Bajly MalllUHEI;

pacyeT aMIUIUTYI BEPTHKAIBHBIX KOJICOAHUN MPOU3BOAUTE TOJBKO C YYETOM BIIHAHUA
BEPTUKAJILHOM COCTABJIAIOLICH BO3MYIIAFOIIMX CHIL.

Ina GyHAaMEHTOB MAlIMH C YITIOBBIM PACIIOIOXKECHHEM LIMJIMHAPOB PACYET aMILIMTY
BBIHY)XJCHHBIX KOJIEOAHUHA CHEAYET NPOM3BOAUTH C YYE€TOM KaK BEPTHKAJIBHOHW, TaKk W
rOPU30OHTAJIBHON COCTABIAKOIIEH BOSMYIIAKOLWIMX CHI U MOMEHTOB MAlIMHBI JJIf IJIOCKOCTH
dbyHaaMEeHTa, NEPNCHINKYJIAPHON ITaBHOMY Bajly MalUIHWHBI,

7.2.8 Pacyer konebGaHuii (QyHAAaMEHTOB MAIIMH ¢ KPUBOLIMITHO-IIATYHHBIMH
MEXaHU3MaMH CIeAyeT NPOHU3BOAUTE B COOTBETCTBHHU C YKa3aHUAMHM noapasaena 6.2, npudeM
3HAYEHUSA HOPMATUBHBIX BO3MYILUAKOINMX CHJ IEPBOM MM BTOPOH TapMOHHUKH CICAYET
MPUHUMATE M0 3aJaHUIO Ha IIPOCKTHPOBAHME,

7.2.9B cinydae, ecid M3 ABYX TapMOHHUK BO3MYILIAKOIIMX CUJI M MOMEHTOB OJHA
coctaBiser MeHee 20 % apyrod u ee dacrora orivvyaerca Oonee deM Ha 25 % or
COOCTBEHHOH 4YacTOTHl KojecOaHud (QyHIZaAMEHTa, TO MPU PacyeTe aMIUIMTYJ BBIHYKACHHBIX
KOJICOaHUH €€ HE YYUTHIBAIOT; B OCTANBHBIX CIyYasX pacyeT aMIUIUTY [ CICAYET IIPOU3BOAUTD
IS KaXXJIO0HW M3 IEPBHIX [IBYX TapMOHUK BO3MYIHAXOLIMX CHI U MOMEHTOB. Ilpu >TOM
pacueTHhIC 3HAUEHUs aMIUIUTYd KojnebaHui (QyHIaMeHTa [UIS KaXIOM FapMOHUKHA HE
HOJIXKHBI ITPEBBILIATE MPEACIbHO JAOMYCTUMBIX 3HAUCHUH, ITPUBEACHHEIX B TA0IHIIE 3.

7.2.10 [li1st BTOpOH rapMOHMKY BO3MYIIAIOIIMX CHJI U MOMEHTOB 3HAYCHUS aMILTUTY.
TOPU3OHTAJIBHBIX U BEPTUKAJBHBIX KOJEOAHUU ape, U 4, CICAYET ONPEACIATh 110 TEM XK€
dbopMyJiaM, UTO U AJid IIEPBOH rapMOHUKH, 3aMECHHUB B (JOpMYJiaX 3HAYCHHE YITOBOH YaCTOTEI

BpaLLlEHUsI MAIIUHBL ® Ha 2.

7.3 @yHAAMEHTDHI KY3HEYHbIX MOJIOTOB

7.3.1 B cocraB MCXOIOHBIX MAHHBIX IJIs IMPOCKTUPOBAHHSA (YHIAMEHTOB KY3HEUYHBIX
MOJIOTOB, KPOME MaTepHAJIOB, YKa3aHHBIX B oApasnene 5.1, JO/DKHEI BXOAUTS:
yepTEekH rabapuToB MOJIOTA C YKa3aHHUEM THIIA MOJIOTA (LITAMITOBOYHBIA, KOBOYHBIN) U

ero MapKu;
HOMHHAJIbHAA U AEHCTBUTENbHAA (C YUETOM MacChl BEpXHEH MOJOBHUHEI LITaMIIa) Macca

MaJaronHX YacTeH; BbICOTa UX ITaJICHUA;

mMacca madoTa U CTaHHUHEL,
pa3Mepsl NOONIBE 11a00Ta U OTMETKH €€ OTHOCHUTENIBHO I10J1a 1i€Xa, a TaAKXKE pa3Mepsl

OMOPHOM MUIUTH] CTAHWHBI;
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3HaYeHHe KO3 (dUIMEeHTa BOCCTAHOBJICHHS CKOPOCTH yaapa NpH LITaMIIOBKE U3IEIUH

13 IIBETHBIX METAJIJIOB HJIM UX CILIABOB;
BHYTPEHHMH JUaMeTp LHIMHIpa U paboyee AaBiacHUE napa WY BO3AyXa (MJIM SHEPrus
yaapa).
7.3.2 OyHAAMEHTBI MOJIOTOB CIIEAYET MPOEKTUPOBATH B BUAC KECTKUX IUIUT HIH
MOHOJIMTHBIX OJIOKOB. It MOJIOTOB ¢ MAacCOd MajarmolmMx 4acTed A0 3 T BKIKYHTEIBHO
JONYCKAeTCsl YCTPOHMCTBO OJHOI0 ofmero ()yHIaMeHTa I10J HECKOJBKO MOJOTOB NPH HX

pPACIOIOXCHUM HA OJTHOH JIMHUH.
7.3.3 Tommmua noamwaboTHOH YacTH QyHAaMEHTa RO0JKHA OBITh HE MEHEE YKa3aHHOM B

tabauie 10.

Tabanunma 10
HoMuHanbsHas Macca . y
- Tonmyza moauraboTHON YacTH Yucno apMaTypHEIX CETOK B BEPXHEH
NajgarolIuX YacTeH MOJIoTa my, |
mo < 1 | )
1 < mo <2 | 1,25 3
2 < Mg <4 1,75 3
4 < mo <6 2,25 4
6 <my< 10 2,6 J
_ome>10 ~_ Capiue 3 | ~ Ceeiie S

7.3.4 OyHOaMeHTbl  KY3HEYHBIX  MOJOTOB  HO/DKHBI MMETh  KOHCTPYKTUBHOE
APMHPOBAHUE B COOTBETCTBUH C TpeOoBaHusMH 5.2.14,

BepxHI0I0 4acTth (pyHIAMEHTa, NPUMBIKAIOIIYIO0 K MOAIIA00THON NMPOKIAAKE, CIEAYET
apMHpPOBAaTh TOPU3OHTAJILHBIMU CETKAMH C KBaJpaTHRIMH A4yciikamu pasMepamu 100x100 Mm
U3 CTEepXXHEN auamerpoMm 10-12 MM; ceTku criegyeT pacrnojaraTh pAagaMM ¢ pacCTOSHHEM
Mexxay HUMH no Beptukand 100-120 Mm B xonudecTBe, MpuHHMaeMoM mo Tabauie 10 u
3aBHUCSALIIEM OT MacCChl NaJaronieH 4acTU MOJIOTa my.

HacTe QyHIaMEHTOB KOBOYHBIX MOJOTOB, PACHOJOXKEHHYIO IOJA MOJOHMIBOH CTaHHHBI
MOJIOTa, CJIEAYET apMUPOBAaTb OPU3OHTAIBHLIMU CETKAMH C KBaJpaTHBIMU A4YE€HKaMH W3
CTEepXKHEN AuaMeTpoM 12-16 MM ¢ maroM B IPOAOJIBHOM M NOMEPEYHOM HarpabiacHUAX 200—
300 MM. AHalnoOrMYHeIC apMaTypHBEIC CETKH CIEAYEeT YCTaHABIMBATh Y I'paHell BBIEMKH A
madoTa BCEX BHAOB KY3HEYHBIX MOJIOTOB, IPHUYEM BEPTHKAJIBbHEIE CTEPXKHH 3THX CETOK
HEOOXOAUMO JOBOIMTH JI0 MOAOLIBE! PyHAAMEHTA.

7.3.5 JlepeBaHHble noAIabOTHRIE MPOKIAAKU CHEAYET U3roTaBiIMBaTh U3 AyOOBBIX
OpyCBEB; IJI1 MOJIOTOB C MAacCOM mHajaromux 4dacred OO0 1 T nmoamaboTHYH IPOKIAIKY
JOITYCKAETCA U3rOTOBATE U3 JIACTBEHHULBI U COCHEL.

HepeBaHHbIe NPOKIAIKH CIACAYET NMpeAyCMaTpUBaTh U3 NUIOMaTepHalIoB 1-ro coprta o

[TOCT 2695 u 'OCT g8486.
[Ipy o00OCHOBaHMM pacyeTOM ¥ MO COIJIACOBAHUIO C 3aBOJOM — U3TOTOBHUTENIEM

MAaIIMHBI JOITYCKASTCA 3aMEHATD IEPEBIHHBIC MOAIA00THEIE IIPOKIaAKH HAa PE3UHOTKAHEBEIE,
7.3.6 AMINIUTYABl  BEPTHKaANbHBIX  KOJAeOanud  QPyHAaMEHTOB  MOJOTOB  NPH

LIEHTPaJIbHON YCTAHOBKE @;, M, CJIENYET OnpeaensaTs no gopmyine (62), B KOTOPOH HUMITYJIbC
BEpTUKAJIBHOH cwiibl J,, KH-c, onpenensercd no gpopmyJie

Jz = myyv, (106)

e mo — Macca najaruiMx 4acter MoJIoTa, T;
V — CKOpOCTb NQAAaolMX YacTed MOJIOTa B Hayaje yaapa, M/c, IpUHUMaeMas 1o
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3aJaHUK0 Ha [POCKTHPOBAHHUC HWIH, IIpH OTCYTCTBHH TaKuX JaHHbIX,

onpenenseMas no Gopmysiam:
U1 MOJIOTOB, CBOOOHO nafarommx (GpUKLIUOHHBIX U OJHOCTOPOHHEro AEHCTBHUS),

I MOJIOTOB ABOWUHOIO NEUCTBUSA

. (108)
" b= [P (109)
My

B dopmynax (107)—(109):
ho — paGouas BEICOTA MaJICHHUA YIAPAIOIUX YacTeHd MOJIOTA, M;
Ap — niowanp MOPIIHA B HMIMHAPE, M°;
Pm — CpPEOHEE NABJICHHUE lapa WM BO3ayXa, Klla,
Es, — sHeprus ynapa, kJx;
g — YCKOpeHH€E CBOOOAHOTO NMajgeHUd, g = 9,81M/02 ..

KoabduiueHT BOCCTaHOBICHHS CKOPOCTH yaapa & B ¢opmylie (62) caenyer
[IPUHUMATh. [PH IITAMIIOBKE CTAJbHBIX M3LCIUH IUIA MOJOTOB LITAMIIOBOYHBIX € = (,3; 14
KOBOYHBIX MOJOTOB € = (,25; 1pH LITAMIIOBKE U3JECNUNA U3 LIBETHBIX METAJUIOB M HX CILIaBOB
KOIQPULMEHT € CICayeT MPUHUMATD 10 3aJaHUIO Ha IIPOSKTUPOBAHHUE.

7.3.7 AMIUIMTYly BEPTHKAJIbHBIX KOJcOaHUN (QyHOAMEHTa IpH YCTAHOBKE MOJOTa C
3KCLICHTPUCUTETOM ClIeIyeT onpenenath no dpopmynam (63) — (65), B KOTOPBIX 3HAYECHHE € —
TO e, Y10 B 7.3.0, @ 3HaYEHHE UMITYJIECAa MOMEHTA J,, onpeaenseTcs 1no GpopmyJe

Jo = Jz€, (110)

rae € — S3KCLEHTPUCUTET yaapa, M.

[Tpu ycTporcTse 00LICH TTUTHI 11O HECKOIBKO MOJIOTOB B COOTBETCTBUHM € 7.3.2 U 1IpH
HECKONBKUX OTACIBHO CTOAIUX PYHIAMEHTaX B LIEXE aMILIUTYAbl BEPTUKATIBHBIX KOjcOaHUH
¢yHaamMeHTa clieyeT OnpeAensaTh C y4eTOM yKa3aHuit 6.1.7.

7.3.8 JInsg yMeHblueHus Konedanui pyHaaMEeHTOB MOJIOTOB ¥ BPEIHOTO BIHSHHUS MX Ha

00C/Iy)KUBAIOIIMKA MCPCOHAN, TEXHOJNOIMYECKUE IPOIECChl, BOMMU3M PaACIOJOXKECHHOE
o0OpyOBaHME U KOHCTPYKLUMM 3O3aHUM U COOPYKCHHUHM Cleayer, Kak IIpaBHIIo,
[peAycMaTpUBaTh BUOPOUIONIALMIO yHAAMEHTOB MOJIOTOB.

[lpumeHeHre BHOPOU3OIALMHY sBIAETCA 00jg3aTeNbHBIM 118 PYHAAMEHTOB MOJIOTOB C
MacCoM majgarluux Yyacter 1 T u Oosee, eclii OCHOBaHUS PYHIAMEHTOB MOJIOTOB U HECYLIHX
CTPOUTENBHBIX KOHCTPYKILUHN 3JaHUN KY3HEYHOTO lieXa CJOXEHBI MEJIKAMHU H NBIIeBaThIMU
BOJOHACBILICHHBIMH NTECKaMH,

7.3.9 CyMMa CTaTHYECKOro ¥ JMHAMHYECKOTO JaBjCHHWH HA MOAMAOOTHYIO NMPOKIAAKY
HE JOJ/DKHA IPEBBILIATH PaCUCTHOTO CONPOTUBICHHUS APEBECHHBI IIPH CXKATHH IMONEpEK
BOJIOKOH.

PacyeTHOE [MHAMHYECKOE JaBjicHHE Ha noawaboTHy0 rnpoknaaky o, kKlla,
BBIYHCASAETCA TI0 (POpMYJIC
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o =1,6m,v E:'w , (111)
my At

rne £y — Moayib yIpyrocTd MaTepuaina noaumaboTHo#i npokiaaaky, klla;
m| — CyMMapHas Macca 1aboTa U CTaHMHBI 1A LITAMIIOBOYHBEIX MOJNIOTOB M Macca

mradoTa /18 KOBOYHBIX MOJIOTOB, T;
Ay — onopHas omaze uabota, M’;
[ — TOJUIHHA NPOKJIAJKH, M.

7.4 ®ynaamMeHTbl POPMOBOYHbIX MALIHMH JIUTEHHOr0 NPON3BOACTBA

7.4.1 TpcOoBaHusl HacTOAIIECIO paslefa pacrnpoCTPaHAITCs Ha IIPOCKTUPOBaHUE
GyHAaMEHTOB (OPMOBOYHBIX (BCTPSIXMBAIOIIMX) MAllMH JIATEAHOrO TMIPOU3BOACTBA C
BEPTHKAJIHO HaNpaBJI€HHBIMHU YIapHBIMH HArpy3KaMH.

7.4.2 B cocTaB HCXOAHBIX AAHHBIX AJIS NPOEKTUPOBAHUA (PYHIAMEHTOB (HOPMOBOUYHBIX
MalllMH JIMTEMHOr0 NPOM3BOJACTBA, KPOME MaTepualioB, YKa3aHHBIX B Moapasaene J.1,

INOJXHBI BXOAUTB:
HOPMAaTHBHbIC CTATHYECKHUE HArpy3KH, TepelaBacMble Ha (QYHIAMEHT OCHOBHBIMHU

MEXAaHHU3MaMH (BCTPSAXHUBAKOIIUM, MTOBOPOTHBIM, MPUEMHBIM M Mp.), ¥ TOYKHA IIPHIOKECHUS

3THUX Harpys3ok;
rpy30II0ALEMHOCTE MAalIMH (CyMMapHas Macca OIOKH U (DOPMOBOYHOH CMECH), Macca
MaJaloMKUX YacTed U CTAaHUHBI BCTPAXHUBAIOUIETO MEXaHU3Ma,

pabouas BbICOTa MaJACHUS BCTPAXUBAIOIUX (NaJar0UX) YacTel MAIIMHEL,

pa3sMeps! B IIaHe, TOAMHA U MaTEPUal HaAPYHAAMEHTHON YIIPYIroH NPOKJIAIKH.

7.4.3 [lns  yCTpoicTBa  HaA(QyHAAaMEHTHOW  YIPYyrol  MpOKJIaAKA  CIEOyeT
peaycMaTpuBaTh Opychbst U3 Ayba U JIUCTOBYIO pe3uHy. s BCTpAXUBAKOIIUX (DOPMOBOYHBIX
MAlIMH IPY30HO0XbEMHOCTBI0 MEHEE 5 T JONycKaeTcs NPUMEHEHHE GPYCheB U3 THCTBEHHHIIBI
WIIA COCHBI.

JlepeBsaHHbIE OPYChs CACAYET U3rOTOBIATh U3 APECBECHHBI, OTBEYAIOIICH TpeOOBaHWSAM,
yKa3aHHBIM B 7.3.5.

7.4.4 OyHnamMeHTHl  (OPMOBOYHBIX MANIMH JIMTEHHOTO IIPOM3BOACTBA CJIEAYET
[IPOEKTHPOBATH, KaK [IPABUJIO, XKEJI€300€TOHHBIMH MAaCCUBHBIMA.,

Bricota ¢yHaamMeHTa oA BCTPAXUBAIOUIMM MEXAHU3MOM M PacCTOSHUE OT JIHA
KaHaJIOB, TOHHEIEH ¥ BBIEMOK HO NMOAOWIBEl PYHIAMEHTA JOJKHBI OBITE HE MEHEe YKa3aHHBIX
B TaOmuue 11,

Tabnuua 11

A il _ S T nk=ienllle

BeicoTa pynaamenTa nox PaccTOSHHME OT HA KAHANIOB,
["py30N0ABEMHOCTS MALINHEI M, T | BCTPAXHBAIOIIMM MEXaHH3MOM, M, |TOHHEJEH U BBIEMOK J0 NOJOLIBBI

. - . _ | HeMeWee = | (QyHnameHTa, M, He McHee |
m.<1,5 1 0,2
1,5<m,<2,5 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 ApMHpOBaHHUE QYHAAMECHTOB ()OPMOBOYHBIX MAIIMH U UX OTAEIBHBIX JJIEMEHTOB
HEOOXOAUMO NPOU3BOAUTE B COOTBETCTBUU C TpeOOBaHMWAMH, NPUBEACHHBIMU B 5.2.14, ¢

YUYETOM CJICAYIONUX YKa3aHUH.
BepxHO 4acTh (QYHAAMEHTAa HEINOCPEACTBEHHO I0J CTAaHWHOHM BCTPSAXHUBAIOILETO

MEXaHH3Ma CJIEAYET apMHUPOBATh FOPHM30HTAIBHBIMH CETKAMH, YHCI0 KOTOPBIX HA3HAYAEeTCA B
3aBHCHMOCTH OT IPy30MOABEMHOCTH MEXaHHU3Ma, T

o 5 1-2 ceTkn
or S 1o 15 2—3 CEeTKH
CB. 15 3—4 ceTKHu

Hapy>xHsie ene300€TOHHBIC CTEHBI, Oorpaxaaromme GOpMOBOYHYIO MAIlIMHY, CIEAYET
apMUPOBATh ABOMHBIMU CETKAMHM, UCHOJIB3YS B KAaU€CTBE BEPTUKAIBHON apMaTyphbl CTEPKHH
auaMeTpoM 12—-14 MM TipU Ipy30nIOABEMHOCTH MaluvH 10 15 T 1 anamerpoM 16-20 MM ripu
OOJIbLIEH TPY30NIOABEMHOCTH. B KauecTBe NPOAONBHOM apMaTyphl CIEAYET NPELyCMaTPUBATE
crepxHd auamerpoMm 10-12 Mm ¢ warom coorBercTtBeHHO 300-400 Mm. CeTkn cnenyer
COCAMHATE MEXIYy COOON IONEpEeYHBEIMH CTEPXKHAMH AuameTpoM 10-12 Mm depes 600-
800 MM B rOPH30HTAJIPHOM U BEPTUKAJIbHOM HAIlpaBJICHUAX.

HapyxHble O0KOBEIE I'paHU (DYHOAMEHTA ClIeAYEeT apMHPOBAaTh apMAaTyPHBIMH CETKaMH,
BLITOTHEHHBIMU 111 GyHIaMeHTOB 06beMoM 80 M° M MEHee ¢ BEpPTHKATIBHBIMH CTCPIKHAMH
nuametpoM 12-14 MM u warom 200 MM, a ans ¢yHZameHToB 0o0beMoM Gomee 80 M°—
auaMeTpoMm 16-20 MM ¢ TEM XKe LIarom.

7.4.6 ®OpMOBOYHBIE MAILMHLI € IOBOPOTHO-IEPEKHUAHEIM MEXAHU3MOM CIEAYET
pacriojarare Ha QOYHAAMEHTE, KaK MpaBuio, oOpamieHHBIMM [OBOPOTHO-NIEPEKUIHBIM
MEXaHH3MOM B CTOPOHY CTPOUTEIBHBIX KOHCTPYKLIMH.

7.4.7 AMIUTUTYXbl BEPTUKAJIBHBIX KoneOaHWM (GyHIaMeHTOB (OPMOBOYHBIX MAaIlKMH

CHIEAYeT ONpeNeiTh B 3aBUCHMOCTH OT COOTHOLICHHMS YIVIOBOM YacTOTHl ®, €, CBOGOIHBIX
BEPTUKAJIBHBIX KOJEOAHUN TOABMKHBIX 4YacTell MalIMHBI Ha yNpyrod HaadyHIaMeHTHOM

A -1 " "
[MpOKJIAAKE ¥ YIJIOBOM 4YacTOThl A';,, ¢, CBOOOAHBIX BEPTHUKAJIBHBIX KoneOaHUH Bceit
YCTaHOBKH Ha I'PYHTE, ONpelaeaeMEIX 110 GopMyJ1aM:

(112)

o= | K (113)

rae kK — CyMMapHbIi  KO3(Q@PHUUMEHT IKECTKOCTH ynpyrod  HaadyHIAaMEHTHOH
npokaanku, kH/M, onpenensemelii mo gpopmyine

k= AleEr
t E +t E

30ecb A} — oAb CTAHWHBI BCTPAXMBAIOMIETO MEXaHHU3Ma, M
£y — MoAyb yNPYroCTH A€peBIHHOM NpOKIaaky, Klla;
E, — MoAy/b YIPYTrOCTH PE3HHOBOM MPOKJIAAKH, IPUHUMAEMBIA B 3aBUCHMOCTH OT
tBepaoctu 1o 'OCT 263;
f{r — TOJILAHA PE3UHOBOM IIPOKIIAAKH, M;
fw — TOJIILIMHA NEPEBAHHON NPOKIALKH, M;
m’ — macca YCTaHOBKH, T, ollpeesieMas rmo gopmyiie
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m'=my+ m + m; (114)

mp — CyMMapHas Macca NajarolUX 4YacTed MalllMHBI, BKJIIOYas MAacCy OIOKH U
¢ OpMOBOYHOH CMECH, T;
m| — Macca CTAHHHBI BCTPAXUBAIOUIEIO MEXaHN3Ma, T;
m — o0las Macca (QYHIAMEHTAa, HEMOABMXKHBIX 4YacTeH MalllMHbl U TPYHTa Haj
o0pe3aMu PyHIAMEHTAa, T.

IIpu ycnosuu @ > 0,7\, aMIIATYIbI BEPTUKATBHBIX KOJACOaHUHN a, U a, PYHAAMEHTOB
(OPMOBOYHBIX MAalIMH CJACAYET onpeaenats no d¢opmyaam (62)—(65), B KOTOpBIX

€ — KOOO(QUUUEHT BOCCTAHOBJIIEHUA CKOPOCTH YyAapa, IpHHMMAaeMbill pPaBHBIM HYJIIO;
J; — UMIIyJIbC BEPTHKAJIBHOU cuibl, KH-¢, onpenensemsiii no gopmyie (106); J, — uMmyisc
MOMEHTA CHJI OTHOCHTEIBHO TOpU30HTaNnsHOM ocH, KH-c:M, onpenensemMeld no dgopmyle

(110); v—ckopocTh nmajaromux yacred (OpMOBOYHOM MaHIMHBEI, M/C, ompeaenseMas IIo
¢opmyne (107), B koTOpol ho— pabouyas BBICOTA MNaACHHA BCTPAXUBAIOIIMX YacTEi

MAalIWHbI, M.

Bmecto 3HaueHMH A, U m B Qopmyiae (62) ciaemyer IpUHUMATL 3HA4YCHUSA
COOTBETCTBEHHO A, M m', BoiuucneHHbie o popmynam (113) u (114), a BMecTO 3HaueHUN A,
1 Op0 B PopMyiie (65) — 3HaueHus A'y U 0'p0; 3HaUeHHne A', onpenensercd rno popmyie

(115)

rae 0’50 — MOMEHT HMHEPUMHM MacChl BCEH YCTAHOBKM, BKJIIOYasg MaccCy MOABHXHBIX

4acTeW, OTHOCHUTEJIBHO OCH, MPOXOIAIIEH Yepe3 LEHTP TAXKECTH IOAOLIBBI

byHIAMEHTa NepPHeHAUKYIAPHO MIOCKOCTH KoleOaHui, T-M”,

[lpy ycnoBuu o < 0,70, aMIVIMTYAy BEPTHKAJIBHBIX KkojeOaHUMN @, (QPYHAAMEHTORB
(GOpPMOBOYHBIX MAalIHH CleAyeT onpeacisars no dopmyne (54), B KOTOpOH a,— aMIUIMTyAa
BEPTUKAJIBHBIX KOJeOaHUH 00lIero ueHTpa TSHKECTH (PyHIAMEHTa W HEINOABHXXHBIX 4YacTel

MallUMHBI, onpenenseMas no popmyine (33); a’, — aMIIUTyJa BEPTUKAIBHON COCTaBIISIOLLCH
BpalllaTE/bHBIX KoJieOaHWi (yHAaMEHTa M HEMOABHIKHBIX 4YacTel MAaIlMHBI OTHOCUTEIBHO

FOPU3OHTAIBHON OCH, MPOXOMAMIEH 4Yepe3 UX OOIUA UEHTP TAKECTH HNEPHEHIUKYISAPHO
[UIOCKOCTH KoJeOanui. [Ind GyHOIAMEHTOB MalUMH C LCHTPAIBHBIM IPHIOXKEHUEM
NHHAMHYECKOH HArpy3k# (BCTPAXMBAIOMME CTOJBI ¥ DOPMOBOYHBIE MAIIMHEI CO ITU(QTOBLIM
cbeMOM) a’; = (. B ciayyae nmpuIOXKEHHUs JAUHAMHYECKOH HaArpy3ku € JKCLIEHTPUCHTETOM
(bOpMOBOYHBIE MAHIMHBI C MOBOPOTHO-NMEPEKUHBIM MEXAHM3MOM) a'; ONpEAENHAETCS Mo
dbopmye (57).

B dopmynax (55) u (57) aMHaMHUYECKYIO HArpy3kKy Ha (GyHAaMEHT (POPMOBOYHOM
MalnHel £y, KH, cnenyeTr BeIYUCIATh 10 (POpMYyIIe

(116)

a BMECTO YIVIOBOM YacTOTHI BPAIl[EHUA MAILMHBI O CIEAYET IPUHMMATh YIJIOBYIO 4acCTOTY
CBOOOJHBIX BEpPTUKAIBHBIX KOJECOAHMH IOABWXXHBIX YacTel MalUMHBI Ha YIpPyrou
HaadyHIaMEHTHOM NPOKJIAIKE, olpeaensemMyo no gopmyie (112).

JUIsi yMEHbIIEHHUsS BpallaTeNbHBIX KOJIeOaHui PyHIaMEHTOB (POPMOBOYHBIX MAILIUH C
[TOBOPOTHO-MIEPEKUIHBIM  MEXAHU3MOM OKCLECHTPUCUTET MPWIOKEHUS JMHAMHYECKOH

41



CII 26.13330.2012

Harpy3ku cneayer orpaHuyumBarh 10 5—10 % pasMmepa CTOpOHBI MOAOMIBEI (PyHOAMEHTa, B
HaIlpaBJICHUHA KOTOPOH IIPOUCXOIUT CMELIEHUE TOYKH ITPHJIOKEHHUA YIAPHON HAarpy3KH.

IDKCLEHTPHCHUTET B PACIOJOXKEHAHM LEHTPA THKECTH (YHJaMEHTa MalllMHBl U LEHTpa
TSDKECTUA IMTOAOLIBLI (PyHAaMEHTa MOXET aocturath 15 % pasMmepa CTOPOHBI IOAOLIBEHI
dyHJaMEHTa, B HaIIPaBJICHUHU KOTOPOH ITPOMCXOANUT CMEILCHUE HEHTPA TAHKECTH QyHIAMEHTA
B C/lydya¢ CMEILUEHUs LECHTpa TAKECTH ITOAOLIBBI B CTOPOHY MNPHIIOKEHHUS JUHAMHUYECKOU
Harpy3KH,

7.4.8 PacyeTHOE 3HAY€HUE AMIUIMTYJAbl BEPTHKAJIBHBIX KojeO0aHWM (GYyHIaMEHTOB
(GOpMOBOUYHBIX MAIIKH JOKHO YAOBIETBOPATE YCIOBHIO (4).

AMIUINTYY BEPTHKWIBHBIX KOJIeOaHUM (yHIaMEHTOB (DOPMOBOYHBIX MAUIUH C
[TOBOPOTHO-NIEPEKUIHBIM MEXAHU3MOM, ONPEACACHHYIO AJIS TOPLOBBIX I'paHel (yHAAMEHTAa,
nonyckaercsa ysenuyusath Ha 20 %.

7.4.9 Ilpy OCHOBaHUM, CJIOXKCHHOM MEJKUMH HJIH THLIEBATHIMH BOJOHACHIIICHHBIMH

NEeCKaMHu, I MaluH rpy3onoabeMHOCTe0O 10T M Oonee cmenyer, Kak NPaBHIIO,
PEAYCMaTPUBaTh BHOPOU3OJISALIMIO (DYHAAMEHTOB.

1.5 OyHaaMeHTbl (POPMOBOYHBIX MAUIMH AJIS NPOU3BOACTBA COOPHOIroO eJ1e300eToHa

7.5.1 TpeboBaHus HacTOALWIETO pas3fielia PacCnHpPOCTPAHAIOTCA Ha IPOSKTUPOBAHUE
QYHIAaMEHTOB CIECAYIOIMAX BUJAOB MALIMH 75 MPOM3BOACTBAa ((OpMOBaHHA) COOPHBIX

KE€300€TOHHBIX U3AEIUI ¥ KOHCTPYKLUH:

BUOPALMOHHBIX IJIOIAJ0K Ha YIIPYTHX OIopax;

BUOpOYIapHbIX IUIOIAL0K Ha YIIPYTHUX ONOpax;

YAAPHBIX (KYJA4YKOBBIX) INIOMIAZ0K CO CBOOOAHBIM MAACHUEM ABWKYHIAXCS YACTEH;

CTALIMOHAPHBIX M CKOJB3ALIMX BUOPOLITAMIIOB.

7.5.2B cocraB HMCXOOHBIX JAHHBIX /Ui TPOEKTUPOBaHMSA (QYHIAMEHTOB MallHH,
yKa3aHHBIX B 7.5.1, xpomMe MarepHanoB, NEPEUYHCICHHEIX B moapasiaene 5.1, JOMKHBI
BXOIUTE:

Macca MOABMXKHBIX YaCTEH IIOLIAAKHU,

CX€Ma PaCIoJIOKEHM, THIT ¥ XXE€CTKOCTb YIIPYTHUX OIOp;

YUCJI0 O0OPOTOB B MHHYTY M aMIUIMTYZa BO3MYLIAIOWIMX CHJI BHOpaTopa, MOMEHT
OKCLIEHTPUKOB BUOpaTOpa;

3HaYCHUE OC3BIHEPLIMOHHOM ITPUIPY3KH;

BBICOTA MaACHHUS YAapHOH YaCcTH IUIOILAJKY;

pacrosioxKeHue U pasMepbl pabouux MECT, €CIU TEXHOJIOIMYECKHM MPOLECCOM
NPOM3BOACTBA HE MNpedyCMAaTPUBACTCAd IWCTAHLUMOHHOE YIpaBjieHUe padOTOH HdaHHOM
¢dbOpMOBOYHOH MAIIHHBI.

7.5.3 @yHaaMeHTsl MoJd (QOPMOBOYHBIE MaIlMHBI Ui TPOM3BOJACTBA COOPHOro
Xene300€TOHA CAEAYET ITPOSKTUPOBATE MACCUBHBIMH B BUAC AT WM 010K0B. DyHAaAMEHTEHI
CJIEILyeT apMUPOBATH B COOTBETCTBUH C TpeOOBaHUAMU 5.2.14.

7.5.4 Paboyee MecTo Ha (QyHAAMEHTE AOHKHO OBITH 3aIMINEHO OT BHOpalUil B
cooTBeTcTBUY ¢ TpeOoBanuamu 'OCT 12.1.012.

7.5.5Ilpyu (QopMOBaHMU WM3ACAHA B BHICOKHX (opMax (HanpuUMeEp, KaCCETHBIX)
00CIyXUBawIMe IUIOWAAKM BOKpYr (OpM (Kaccer) He JOmyCKaeTcss Onuparbk Ha
dbyHIaMeHTh! GOPMOBOYHBIX MAIIIKUH U COCAHHATL C HUMH,

7.5.6 PynaaMeHTsl noja BHOpallOHHBIE, BHOpOyAAQpHBIE ¥ yIapHbIE IUIOIMAAKH, a
TAKKE MOJ CTallHOHApHBIE BHOpOIITAMIIBI CJIEAYET MPOEKTUPOBATH TAKUM 00pa3oM, 4TOORI
LEHTP TSKECTH ILIOIAAM MMOJOIUBH QYHAAMEHTA U LICHTP XKECTKOCTU YIIPYTHUX OMOP, a TAKXKE
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JIWHUY [OCWCTBHMS PABHOACHCTBYIOMICH BO3MYIAIOMMX Cui  BUOpaTropa wWiH yAapos
pacroJiarajuch, KaK IpaBuilo, 1o 0JJHON BEPTUKAJIH.

OKCUEHTPUCHTET PAaBHOACHCTBYIOIICH BO3MYyLIAOMIMX CHUI BUOpaTropa MIHM JIMHUM
ACHCTBUS YAQPOB MO OTHOWIEHHIO K UEHTPY TAKECTHU ILUIOWAAM MOJOIUBBI PYHAAMEHTa HE
JOJKEH NPEBBIILATh: I BUOpAaliMOHHBIX [IOHIAA0K U CTalOHapHBIX BUOpomTamMmoB 3 %, a
JUIs. BUOpOYZapHbBIX ¥ yIAapHBIX riomiafok 1 % pasMepa CTOpoHBI NOAOIIBEI QYHAAMEHTa, B
HallpaBJICHUU KOTOPOH CMELACTCA PaBHOAEHCTBYIONIAS.

7.5.7 AMIUTUTYBl BEPTHKAILHEIX KojcOaHudl a, QPYHAAMEHTOB NOJA BHUOpallMOHHBIE
[UIOIAJKH Ha YNpYyrUX Onopax Cielyer onpeaenatrs 1o ¢gopmynam (34)—~(57), B KOTOPBIX

JUHaMHAUYECKYIO Harpy3Kky Ha QyHaameHT F,, kH, ciexyeT BEIYUCIATh 1O GopMyie

M, K
— exc
b, =—=—, (117)
Mg
rie  Mee — MOMEHT JKCLUEHTPHKOB BHOpaTopa, kH-M, npuHMMaeMmelii 1o 3afaHHIO Ha

IPOEKTUPOBAHHUE;
mo — Macca NOABHXXHBIX 4YacTed MIOLIAIKH BMecTe ¢ (GOPMYEMBIM H3IEIHEM, T,
KOTOpasi HE YYUTBIBAETCA [IPU ONPEAECICHUU MacChl BCEH yCTaHOBKU m (6.2.5);
K — cyMMapHBIH KO3(h(HLUHUEHT XECTKOCTH omop, kH/M, npHHHMaeMBli IO
3a1aHUIO Ha POCKTHPOBAHUE.,
71.5.8 g (GyHaamMeHTOB  BUOpOyAapHbIX M yIAapHBIX  IUIOMIAQAOK  CJIEAYyeT

[IpeayCMaTpUBaTh, KaK IpaBUIo, BAOPOU3OJIAIHUIO.
Pacuyer aMILIMTYy ] BEPTUKaNbHBIX KOJIeOanuit a, HEBUOPON30IMPOBAHHBIX (YyHAAMEHTOR

cllieyeT NPOU3BOAUTD 10 popmyiie (62), B KOTOpok J; = mg v, K03 PULUEHT BOCCTAHOBICHUS
CKOpPOCTH yaapa NpuHHMalOT € = (,5; CKOpOCTh yaapa v, M/C, CICAYET BBIYHC/IATH JIA
yJapHBIX omanok no ¢gpopmyne (107) (cMm. 7.3.6), a ans BuOpoyaapHbeIX — o GopmyJie

S (118)

My

roe  Fy — pacueTHOe 3HaueHHe BO3MYIIANOLIEH CUITH BUOpaTopa, KH;
moy — Macca NOABMXKHBIX YaCTEH, BK/IO4Yasg MacCy GopMeI ¢ OETOHOM, T;

(® — YIJIOBAs YaCTOTA BPAILEHHA, C .
7.5.9. AMILIIMTYAbl BEPTUKAJIBHBIX KOJI€OaHUH a, (PyHIAaMEHTOB BHOPOIITAMMOB

ClIEqyeT ONpenenaTh 1o gopmyle (34), B KOTOpPOH BETHUYHHBI a, U Q'z, M, CIEAYET BEIYUCIATD
o GopMyJiaM:

0,64F, | 3(\, / ®)* +1]
@ =— L J (119)

s
m0)2

0,32Fel| 3(hy/m)>+1
a; =— -*““—'*—'T-——'-—-'"-, (120)
ecp(x)

rae F, — pacyeTHO€ 3HAYCHUE BEPTHUKAJIBHOM COCTABISIOUICH BO3MYLIAIOLIUX CHIJI

ManivHel, kH;
€ — JKCUECHTPHUCHUTET €€ I[IPWIOKEHUS, M, NPHHUMAEMBIM I CTAUUOHAPHEIX

BUOPOIITAMIIOB PABHBIM HY/JIIO;
m — macca (PyHIAMEHTa, 3aCBIKM I'PYHTA Ha €ro 00pe3ax, HeMOABUKHBIX YacTeH
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MaILIUHBI 1 POPMYEMOTO U3LETUS, T;
0, — MOMEHT MHepUMM MacChl (PyHJAMEHTa, 3aChIlIKM IPyHTa Ha €ro obpe3sax,

HETIOJBMXKHBIX YacTeil MalluMHBI U POPMYyEMOro U3Je/nsi OTHOCUTENIBHO OCH,

NpoXoAsller yepe3 OOLIMHA UEHTP TAKECTH MEPNCHIUKYIIPHO IJIOCKOCTH
KoJeBanui, T-M°;

Ao — YIJIOBas 4acTOTa BpaIllaTEIbHBIX KoncOaHUN PyHIaMEHTa, ¢, onpenensemas
no ¢opmyne (48), B KOTOPOH Oy — MOMEHT WHEPLUMH MacChl (yHIaMEHTa,
3aCBINIKM TPyHTA Ha €ro o0pe3ax, HENOABH)KHBIX YacTed MAIUHHBI H
bopMyeMOro U3AEIUS OTHOCHTEIBHO OCH, IIPOXOSAIICH Yepe3 LEHTP TAKECTH
MOIOIBEl GYHIAMEHTa TepIeHAMKYIPHO TUIOCKOCTH KoneOaHui, T-M>

w, Az, { — TO XKe, 4TO ¥ B popMyJiax rnoapasjaena 6.2.

7.6 PyHagaMeHTHI 000pYya0BAHMS KONPOBLIX OOMHBIX IJIOIIAAO0K

7.6.1 TpeboBaHMs HACTOALIECIO pasfesia pacOpOCTPAHAIOTCA Ha TMPOECKTHPOBAHUE
OYHAAMEHTOB (OCHOBaHHM) KONPOBBIX OOHMHBIX ILIOWIAOOK KOIIPOBBIX II€XOB W
CKparopasae/IouyHbix 0as,

7.6.2 B cocTaB MCXOJHBIX JaHHBIX JUIS MPOCKTUPOBAHMUS (QDYHIAMEHTOB O0OpYyAOBaHHUS

KONPOBBIX OOMHBIX [IOWIAAOK, KPOME MAaTepHUaoB, YKa3aHHBIX B IoApasneie 5.1, JO/DKHBI
BXO/IUTH:
Macca yaapHOM YacTu Kollpa, T, M BEICOTa €€ ITaJeHUsd, M;

pa3Meph! B IUIaHE TUIOLAAH, Ha KOTOPO NPOU3BOAMUTCA pa3OuBKa (pa3fiesiKa) cKparna;

JAHHBIEC O PACIIOJIOKEHHUH KOITpa 10 OTHOWIECHHUIO K CYIIECTBYIOIUMM U IIPOEKTHPYEMEIM
30aHUAM M COOPYKEHHUSM.

7.6.3 KoHcTpykunn OOHHBIX IUIOIIAA0K CJCAYET Ha3HayaTb B 3aBUCHMOCTH OT

TaOJUYHOrO 3HAYEHMS PACUETHOTO COMPOTHBIICHUS IPYHTOB OCHOBaHMA Ry, ONPENENIsIeMOoro
o CII 22.13330, u 3HepruM yapHO#i 4acTH KoIpa.

7.6.4 B rpyHTax co 3HaueHueM Rp2 200 klla v npu 3HEpruv yaapHOU 4acTH Kompa 1o
300 xI)x xomnposbie OOWHBIC IUIOMIAAKH CIEAYET YCTpauBaTb B BHUJAE CTANBHBIX IJIUT

(1raboTa), yKJIagslBaeMBIX 110 CJI0K0 00JBAHOK MJIM MAapTEHOBCKUX KO3JIOB U MEJKOro CKpamna
TOJIMHON HE MEHee 1 M, 3aT0JHAI0IKUX KOTJIOBAH INTyOMHON HE MEHEE 2 M.

7.6.5 B rpyHTax co 3HaueHueM Ro< 200 klla u npu sneprum ygapHO# 4acTu Kompa Jo
300 k/x nox cranepHBIMH nIWTaMU (I1aGoTroM) OOJBAaHKM WM MApPTEHOBCKHME KO3JBl H
MEJIKMH CKpan (coraacHo 7.6.4) cieayer YKIaApIBaTh 110 NOACTUNAOLICH NTECYaHON MOAYILKE

TOJILLIMHON HE MeHee 1 M, YCTpOCHHOM Ha Xene300€TOHHOH IIuTe ToMmmuHOu 1-1,5 Mm.

7.6.6 B rpyHTax co 3HayeHueM Rp2 200 klla M npu sHepruu ygapHOM 4YacTH Kompa
bonee 300 x/Dx xonpoBbie OOHHBEIE TUIOLIAAKHA CICAYET YCTpauBaTh B BUAE CTAILHBIX IUIUT

(l1aboTOB), YKIaABIBAEMEIX I10 CIIOK 00JBAHOK WA MapPTEHOBCKUX KO3JIOB M MEJIKOIO CKpara

TOJLIHHON He MeHee 1,5 M U MOoACTHIAIOWIEMY CIOK IEeCKa TOJIILMHOM HE MeHee 1 M,
OTpaXKJIaeMBbIX XeJ1e300€TOHHBIM LIWINHIPOM WIH KOPOoOOM.

7.6.7 B rpynTtax co 3HaueHHeEM Ro< 200 xlla u npu sHeprum ynapHOM 4aCTH KoIpa
oonee 300 x/[ xonpoBeie 60HHBIE MIOMIAAKHA CJAEAYET YCTPAUBATh B BUJE KEJI€300€TOHHBIX

KOPHITOOOPA3HbIX NPSIMOYTIOJBHBIX WM KPYIJBIX B INIaHE KOHCTPYKUMH (PYyHAAMEHTOB), B
KOTOPBIX Ppa3MEILAlOTC CTajdbHbIE IUIMTHL (WA0OTHI), YJIOXKEHHBIE HA TMOAMIA0OTHYIO
NPOKJIAJAKY, BBIMNOJHAEMYIO, KaK MPABWIO, U3 TPEX CIOE€B; HWXKHEIO 3alLMTHOTO — B BHIE

HECKOJILKHX IIMTOB U3 ay0oBbIX OpycheB oOwied tommumHok 10 800 MM; cCpenHero
AMOPTU3HPYIOIIETO - B BHAE MHOTOCIONHON KOHCTPYKUHMHM W3 4YEPCAYIOUWUXCHA CJIOEB
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YYT'YHHOH CTPYXKH TOMHHON 80—100 MM M CTanbHBIX JUCTOB TOJLIWHON HE MeHee 20 MM;
BEpXHEro — u3 OpoHeBbIX IUT ToamuHON 30—100 MM, Ha KOTOPBIX pa3MelIalOTCAd CTAIbHBIC
OJIFOMBEI.

7.6.8 Xene300eTOHHbIE KOHCTPYKLUH (YHIAMEHTOB NOJA 00OpyIOBaHHE KOMPOBBIX
OOMHBIX IUIOILAJOK CICAYET MPOSKTHPOBATh MOHOJIUTHBIMH,

7.6.9 Hlabot xonpoBoy OOMHOH ILIOIIAAKH O/DKEH YCTPaWBAaTHCA U3 CTAIBHBIX ILJIUT
TOJILUHON HEe MeHee (),5 M; OPUEHTHPOBOYHYKO Maccy madota my,, T, CICAYET IPUHUMATh HE

meHee 0,5 mohy, TAE Mo hg— COOTBETCTBEHHO Macca, T, U BBICOTA IMAACHHS, M, YIapHOH
YaCTHU KOIIpa.

7.6.10 bokoBbIE CTCHKH XE1€300€TOHHBIX OTPAXIACHUN CleAyeT 3allMIIaTh MO BCeH
[TOBEPXHOCTH H3HYTPH H IMOBEPXY CTAJBHBIMUA IUIMTAMHU TOJIMHON He MeHee S0 MM,
MPUKPEIUIEHHBIMU K JEPEBAHHBIM OpyCchaM ceueHHEM He MeHee 150x150 Mm.

JIns yMEHBIIEHHS pasjieTa OCKOJIKOB Pa3OMBAcMOro JIOMa CTEHKHU Kej1e300€TOHHBIX
OrpakICHUH BHINIE YPOBHA Ia00Ta (Ha BHICOTY HE MEHEE MOJIOBUHBI HAUOONBLIETO pa3Mepa B

[UIaHE) CIIEelyeT yCTpauBaTh HAaKJIOHHBIMU BHYTpb Ha 7-10°,
7.6.11 MuBuManeHble pacCTOSAHUA OT KOIMPOBBIX OOMHBIX YCTPOUCTB OO0 (DYHIAMEHTOB
CTPOHUTEIBHBIX KOHCTPYKIUH 30aHUH U COOPYKCHUH CIIEAYET IIPUHUMATH 110 Tabnuue 12.

Taonumoma 12

3

Paccrostane 0T KOIpoBEIX OONHBIX YCTPOUCTB A0
GYHAAMEHTOB CTPOUTENBHBIX KOHCTPYKUIHH, M (HE

['pyHTBI OCHOBAHMS
MCHEE), ITPH MACCe YIapHOH YaCcTH Koia Mo, T

— — ol mes3 | 3 <mg<T mg> 7
CKanbHBIE U ITOJYCKANbHEIE 15 | 20 | 30
KpynHoo00J10MO4YHbIE, IECUAHBIC CYXHUE, ITTHHUCTBIE C 30 40 | 60
nokasarenem texy4dectd I; < 0 (B ToM uucne

JIECCOBHJIHBIE)

[Tecyanble BlaXkHble, TIIMHUCTBIE C I10KA3ATEIEM 40 | 60 80 I
Tekyuectn 0 < [; < 1

[Tecuansie BOOOHACHIILEHHBIE, TTHHUCTEIE C 50 80 100
ITOKA3aTeNIeM TEKY4YeCcTH /; > 1

L L

[Ilpumevanue— Ilpy BO3BEeACHNH KOMPOBLIX YCTAHOBOK HA BOJAOHACKHINICHHBIX MHECYAHEBIX H TEKY4YEeH
KOHCHCTEHIINM TJTMHUCTEIX I'PYHTaX CIEAYET UCKYCCTBEHHO YKPEIUIATH OCHOBAHMA PYHIAMEHTOB CTPOUTEIBHBIX
KOHCTPYKUMIT (KONPOBBIX LIEXOB M CKpanopasleloyHbIX 0a3), PacrollOKEHHBIX Ha PACCTOAHMAX, MEHBLUHX
YKa3aHHbIX B Tabauue 12.

iyl wl e

7.7 DyHagaMeHTbl APOOHIIOK

7.7.1 TpeOoBaHUA HACTOALIErO pasjeia pacnpoCTPAHAITCA HA NPOCKTUPOBAHHE
(PyHIaMEHTOB LIEKOBBIX, KOHYCHBIX (TMPAllMOHHBIX) U MOJIOTKOBBIX (YAapHBIX) IpOOHIIOK.
7.7.2 B cocTaB MCXOAHBIX AAHHBIX IS IPOCKTUPOBAHUA (YHIAMEHTOB ApPOOHIIOK,

KpOME MaTepHaJIOB, YKa3aHHBIX B noapasjaene 5.1, 10IXKHEI BXOIUTS:
3HQUEHUsT TOPU3OHTAILHOH M BEPTHKAJIBHOW COCTABASIOMUX PABHOJACHUCTBYIOILECH
JUHAMHUYECKUX HArpy3okK F, M UX MECTa NPUIOXKEHHA COOTBETCTBEHHO OTHOCHUTEJILEHO

BEpXHEH TIpaHU (QYyHIAMEHTa ApOOMIOK M BEPTHKAIBHOH OCH, MPOXOAAILIECH 4epe3 LECHTP

TSHKECTH APOOUNIBHOM YCTAHOBKH;
4aCTOTa BpalllCHHS Bajla SKCLUEHTPHKA JJI8 KOHYCHBIX APOOUIIOK HJIM IJIaBHOTO Baja JJis

APYTUX BUAOB IPOOHIIOK;
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Macca BpallarolUXCcs YaCTeH; YUCIIO ¥ Macca MOJIOTKOB, PacCTOSHUE OT OCH BpallieHHs
110 HEHTPA TSHKECTH MOJIOTKA JIJIS MOJIOTKOBBIX APOOUIIOK;

Macca Koprnyca ApoOMIOK, Macca 3aroJIHEHUA.
7.7.3 MoHOIUTHRIE  (YHAAGMEHTHl  JpOOUJIOK  PEKOMEHAYETCA  IPOEKTUPOBATH
NPEUMYINECTBEHHO CTEHYAaTBIMH M3 JBYX CTeH (MEXAY KOTOPBIMH TMPOITyCKaercs

TPAHCIIOPTEP), HMKHEN U BEPXHEH IJIUTH (WM ABYX BEPXHHUX MONEPEYHBIX PUTETIEH).

7.7.4 COOpHO-MOHOJUTHBIE (DYHIAMEHTH! APOOMIIOK PEKOMEHAYETCS MPOCKTUPOBATH
CTCHYaTbIMM WM pPaMHBIMH, MOpPEAYCMATpUBass HHXHIOW IUIMTY U BEPXHHUE DPHUICIH U3
MOHOJIMTHOTO Xene300eToHa.

7.7.5 I'pynnoBele yHAAMEHTHI IO HECKOJBKO HPOOMIOK ClIENYyeT IpeNyCMaTpUBaTh

[MPH PACIoONI0XKEHHUH APOOUTIOK:

OJIHOAPYCHOM — CTEHYaThIMH WJIH PAMHLIMH;
JABYX- WIH TPEXBAPYCHOM — CTCHYATHIMHU.
[Tpu aTOM COOPHO-MOHOJUTHBIE (PYHAAMEHTHI CIEAYET NMPOCKTUPOBATh, KaK MPAaBUIIO,

13 OJIOKOB WJIM CTEH, OMHUPAIOLIUXCSA HA MOHOJUTHYIO HHXXHIOIO TUTUTY U CBA3AHHBIX MOBEPXY
MOHOJIMTHBIMH OOBSI3KaMH.

7.7.6 [logomiBe OTACABHBIX (MYHAAMEHTOB KOHYCHBIX JpOOHIIOK PEKOMEHAYETCS
NpUAaBaTe KBaJpaTHYIO (QopMy, a GyHAaMEHTaM JApPOOMIOK OCTAJbHBIX BHAOB —
NPAMOYTOJIbHYIO.

7.7.7 Pacuer kojaeOaHMM GYHAAMEHTOB JApOOMIOK CBOJHUTCA K ONPEACICHHIO
HauOONbIIIeH aMITUTY A6l TOPU3OHTANIbHEIX KOeOaHUH BEpXHeEH rpaHn GpyHIaMeHTa.

Pacuer cienyer BBIOJHATL B COOTBETCTBHH ¢ TpeOoBaHusaMmu 6.1.1 u moxgpasaena 6.2.

7.7.8 Pacuer  kosebaHuii  (QyHAAMEHTOB  KOHYCHBIX  JAPOOMJIOK,  HMEIOIIHUX
PSIMOYTOJBbHYI0 (POPMY NOIOLIBBI, CIEAYET NMPOM3BOAWUTH B IJIOCKOCTH, COBMAHAIONIEH C
HallpaBJICHMEM MEHBIICTO pa3Mepa MNOONIBEL.

7.7.9 PamHble (yHAaAMEHTHI APOOHJIOK CIEOyeT pPacCUHMTHIBATh IO IIPOYHOCTH Ha

JIEUCTBUE Be€Ca BCEX DJJIEMEHTOB YCTAHOBKM C YUYETOM Beca 3amOJHEHMS U CHibl Fy,

3aMEHAIONIEH AUHAMUYECKOE NECHCTBHE MalIMHBI, B COOTBETCTBHU C yKa3aHHAMH 5.2.20 u
5.2.21,

3HaueHue F, clieayeT onpeaeaaTs no gopmyle (2), B KOTOpO HOpMATUBHOE 3HAYCHHE
AWHAMUYECKON Harpy3ku F, YCTaHaBAMBACTCA M0 3aJaHHI0 Ha MPOCKTHPOBAaHUE, a
KO3pPUUMEHT HAACKHOCTH IO Harpy3ke © Ko3hPHLIMEHT AWHAMHYHOCTH CJEOyeT
NpUHUMATH 10 Tabuuie 3.

HopMmaTuBHOE 3HaYeHUE NUHAMWYECKOW HaArpysku F,, kH, 1i1s MOJIOTKOBBIX ApoOUIIOK
IIPY OTCYTCTBHH AAHHBIX 3aBOJA-U3TOTOBUTEIIS JOIYCKAETCH OIPEACIATH 110 POpMYJIe

F,= moe(DZ, (121)

'€  mp — Macca BpallaroWMXcs YacTe IpOOUIKHY, T;

€ — J3KCUCHTPHCUTET MACChl my, MpuHUMaeMblii pasHbIM 0,001 Mm;
O — YIIOBas YacToTa BPaLIEHUS MaCChI My, .
7.7.10 Ilpu pacuere npounoctu GYHZAMEHTOB MOJOTKOBBIX JpPOOHIIOK Cledyer

MPOM3BOAMTL TIPOBEPKY HA OTPBIB MOJOTK3, IIp¥M 3TOM HOPMATHBHOE 3HAYECHHE

AUHAMUYECKOW HArpy3Kd CHEAYET onpenesaTe 1no gopmyne (121), nmpuaumas B Hedl Maccy
mo paBHON Macce OLHOro MOJIOTKA, a SKCLEHTPUCUTET € — PACCTOAHHIO OT OCH BpPALICHUSA 10
[IEHTpA TSXKECTH MOJIOTKA.
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7.8 ®yHaaMeHTbl MEJIbHHYHBIX YCTAHOBOK

7.8.1 TpeOoBanusi HaCcTOAWIETO pa3zeia paclHpOCTPAHATCA Ha IIPOEKTUPOBAHUE
(byHIaMEHTOB MEJIBHHYHBIX YCTAHOBOK C KOPOTKHM OapabaHoM (CTEp)KHEBBIX, WIAPOBEIX,

PYAHO-TAJIEYHBIX U 1p.) M TpyOuaThIX (IpU OTHOLICHUU AJUHBI Oapabana k quameTpy Ooliee

TpEX).
7.8.2 B cocTaB MCXOIHBIX JaHHEIX /s MPOECKTUPOBAaHHWA (YHAAMEHTOB MEJIbHMYHBIX

YCTaHOBOK, KPOME MaTepHAJIOB, YKa3aHHEIX B Nojapasgene 5.1, J0JKHBI BXOAUTb:
MOMEHTBl HHEpIMH Macc OapabaHa M poTOopa JJIEKTPOABUTrATENA, KpPYyTUJIbHASA

KECTKOCTD BaJla U MEPEAATOYHOE YUCIO0 3y0UaTOU nepenaym;
PacCTOSTHUE OT OCH BpallcHUs Oapa0daHOB MENbHMYHBIX YCTAHOBOK IO BEPXHEH T'paHW

dyHaaMeHTa;

MOJIHAs Macca KOpIyca MeJIbHHUYHBIX YCTAHOBOK, Macca 3aIMOJTHEHHUS.

7.8.3 OyHaaMEeHTBl MEJIbHMYHBIX YCTAaHOBOK CIIEAYET IMPOECKTUPOBAThb, KaK IPAaBUIIO,
MOHOJIMTHBIMU WJIH COOPHO-MOHOJIMTHBIMH.

7.8.4 OyHaaMeHTh! TpyOUYaThIX MENBHULL CIEAYET IPOSKTHPOBATh, KaK NMPaBHIIO, B BUJIE
psla NOIECPEYHBIX ([0 OTHOWICHUIO K OCH MeJbHHIEI) I1-00pa3HeIX paM, OnUparoliuXcs Ha
OTAEBHBIC KEJIE300€TOHHBIE IIUTHI, @ MEJIbHUILL ¢ KOPOTKUM OapabGaHOM — B BHJAE OOLIMX
MAaCCHUBHBIX IUIUT ¢ NONEPEYHBIMY CTEHAMH WIIM PaMaMH 11 ONMpaHus YacTeld MAlIHHLL.

JIis  yMeHbUICHUS YpoBHS BuOpauuit ciaenyer OOBEAUHATH IIOBEPXY pPaMHBIE
(GyHIaMEHTHI 110 OTAE/IbHbIE ME/IbHULIBI O0IIEH Kene300€TOHHOM IIIIHTOH.

[IpuMeyanus

| domycKkaeTcss NMPOCKTUPOBATh OTACIBHLIE ONOPH TPyOUaThlX MEALHMI[ B BMJAC ITOMEPEYHBIX CTE€H Ha
OTJEJILHBIX TIATAX.

2 Ilpy CKanbHBIX ¥ KPYITHOOOJIOMOYHEIX TPYHTaX AONYCKACTCA ONMPaTh CTEHEI, NOAACPKUBAIOLINE YACTH
MEIBHHL ¢ KOPOTKUM OapabaHOM, HA OTAECIIBHBIE UTUTEHI.

3 YcTaHOBKa HOBUrareis, peaOykKTopa U OAHOH M3 ONop MENLHULBL HA pa3sHBIX (QYyHIAAMEHTaX, He
CBA3aHHBIX JXECTKO MeXay co0OM, He JoITyCKaeTCs.

7.8.5 PacueT KosebaHui GQYyHIAMEHTOB MENBHUYHBIX YCTAHOBOK CIEIYET IIPOU3BOIANTH
Ha JICUCTBHE CIYYaHHON OUHAMUYECKOW Harpys3KH, BbI3bIBAEMOHN ABHMIKCHHEM 3aIlOJHUTEIIS B
OapabaHe.

7.8.6 AMIIIUTY 1B FOPHU30OHTAIBHBIX KOJeOaHU BEpXHEH rPpaHyd MaCCHBHBIX, CTEHYAThIX
U paMHBIX (PYHIAAMEHTOB MEJIbLHHUYHBIX YCTAHOBOK OT ACHCTBHUA CIyYakHOW IHMHAMUYECKOM
Harpy3KH CJIEAYET ONpeaAcaars 1o GopMyaam noapaszaena 6.4.

7.8.7 CoOcTBeHHas yrioBas 4acToTa KoleOaHWH GYHAAMEHTOB MeEbHHULL HOJDKHA

OTIIMYaTbCA HE MeHEee 4YyeM Ha 25 oT % COOCTBEHHOH YIJIOBOM 4aCTOTHI Ay KPYTHIIBHBIX
KoJiecOaHUH Bajia JICKTPOABUIraTes, ONpEacIseMoil 1o GopMyJie

(122)

rae 0; — MOMEHT HHEpUUMM Macchl OapabaHa ¢ 3arpy3KOoil OTHOCHTEIBHO €ro Ocu

BPAILEHUA, T-M";

0, — MOMEHT MHEPLHHM MACChl pOTOpa IJACKTPOABHUIaTEIs OTHOCHUTEIBHO €ro OCH

BpaIeHUs, T-M";

K — KpyTHIBHas XECTKOCTh Bajla, COEAMHSAIOMIETO POTOP ABUrareis ¢ IMPUBOIHOM
mectepHer, kH-m/pan;
[ — IepelaTOYHOE 4YHUCIO0 3yO4yaTOM nmapbl (LIECTEpHM K 3yO4aToro BeHUA
bapabana).
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7.8.8 Pacuer MpOYHOCTH 3JIEMEHTOB KOHCTPYKUMH (yHIAMEHTOB MEIILHULl HaJICKHUT

[IPOU3BOAUTE C YYETOM ACUCTBUA CIECAYIOLUUX HArpy3okK:
PACYETHOTO0 3HAYECHHUS BECa DJIEMEHTOB KOHCTPYKLUMH M 4acTeH MENbHULEI C YYETOM

BECa 3allOJHECHHUS,;
FOPU3OHTAILHON COCTAaBIAIOILEH pAacYeTHOM [MHAMUYECKOM Harpys3ku Fy KH,

NPUIOKEHHON K JaHHOM OIope W onpeaensieMoi no ¢opMmyne (2), B KOTOpOH 3HaAYCHHA
KOA(QGOUUHUEHTOB HAAECKHOCTH MO HArpy3ke ¥ JUHAMUYHOCTH CJIEAYET HPHHUMATh B

COOTBETCTBHH ¢ Tabnauueit 3, a Bennuuny F, — paBHOH: 14 TpyOuatbix MenbHUL 0,2G,,; piis
MeJbHHL ¢ KOpoTKMM Oapadanom 0,1 G,, rae G, —4acTh HOPMATHBHOI'O 3HAYEHHUA BeEca
MEJIBHULBI (0€3 MEMIOILMX TEJ ¥ 3aN0JHECHHUA), IPUXOAALIAACH HAa JaHHYIO onopy, KH.

7.9 OyHaaMeHThI MPECCoB

7.9.1 TpeboBaHUsd HACTOSLIErO pasfeia pacnupoCTPaHsAIOTCS Ha IPOEKTHPOBAHHE
(YHIaMEHTOB BUHTOBBIX, KPUBOLIMITHBIX U THAPABIMYECKUX ITPECCOB.
7.9.2 B cocTaB MCXOAHBIX JAHHBIX IS [IPOCKTUPOBAHUA PYHIAMEHTOB IIPECCOB, KPOME

MaTEePHAJIOB, YKa3aHHBIX B noapasjeie 5.1, JOJDKHEI BXOJUTS:
rabapuTHBIE YEPTEKHU TIpecca ¢ YKa3aHUEM BHMJA BBIMOJHACMBIX UM TE€XHOJOTMYECKUX

onepauyy (IITaMITOBKa, KOBKA, BEIpYOKa);
Macca IOCTYNAaTEABHO ABIKYIIMXCS paboyux YacTedl npecca; MOMEHT HHEPLUH
BpalllalOIMXCA paboyux Macc BHHTOBOIO INpecca OTHOCUTEIBHO OCH BHHTA; TIJIABHBIC

MOMEHTBI HHEPLIHMH IIpecca;
CKOpPOCTH MOCTYNATEIbHOr0 M BpPAIIATEILHOrO JABHKCHUA padO4YMX 4yacTeil Ipecca B

MOMEHT CONPHKOCHOBEHHS ITIOJI3YHA C YIIAaKOBKOM; MoOjHad AedopMaliudsa IMOKOBKH B IPECCE

IITAMIIOBKH WM KOBKH, ONpeaeseMas u3 rpadpuka pabouyux Harpy30K THIIOBOU ITOKOBKH.
7.9.3 OyHAaAMEHTHI IIPECCOB CICAYET NPOCKTUPOBATh, KAK IPAaBHJIO, B BHJIE XKECTKHX
IUTAT WJIA MOHOJUTHBIX OJIOKOB.

7.9.4 OyHIaMEHTH BUHTOBBIX ITPECCOB, NTPEAHA3HAUYECHHBIX IS IITAaMIIOBKU UM KOBKH,
ClieAyeT PacCYUTHIBATH ¢ Y4YETOM HMIYJbCa BEPTUKAIBHOM CHJIBL M KPYTAIUEr0O MOMEHTA

OTHOCHUTEJIbHO BEPTUKAIBHONA OCH CIICAYIOLUM 00pa3oM:

a) aMILUIUTYAY BEPTUKAJIbHBIX KOJeOaHWH a,, M, QYHIAMEHTa CJICAYET ONPEACISITh 10
dopmyine (62), B KOTOpOH 3Ha4YeHHE KOIPOULMECHTA BOCCTAHOBICHHSA CKOPOCTH yJapa €
CJICAYET NMPUHUMATE. NPH XOJOAHOM IITAMITOBKE U KOBKE € = (1,5, npy ropsiye ITaMIIOBKE U
KoBke € = 0,25, a 3Ha4Y€HHE HMITYJIbCA BEPTUKANIBHOW cunbl J;, KH-c, onpenensercsa mno

dopMyJe
Jz = mgV, (123)

e mop — Macca [IOCTYNaTeNbHO ABMXXYIMXCS pabounx yacTen npecca, T;
v/ — CKOPOCTh IOCTYIIATEJBHOIO ABHXKCHHMS paboduX dYacTed Ipecca B MOMEHT

yzaapa, M/c;
0) aMIINTYABI TOPHU30HTANIBHEIX KONe0auuil a; v, M, PyHIAMEHTA CIIEAYET ONpPEReNIATh

no ¢popmyiiam (67) u (68); mpu 3TOM 3HAYEHUE € TO XKe, 4TO B 7.9.4a, a UMITyILC MOMEHTa J,
[IPHHAMAETCH paBHEBIM

Jo = 00,0, (124)

rme 0, — MOMEHT MHEPIUU BpAIAIONIUXCcs pabouux Mace Ipecca, T-M°, OTHOCHTE/IBHO

OCH BUHTA;
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® — YyIJIOBas 4acTOTa BpAlLIEHMs BUHTA B MOMEHT yJaapa, ¢, [IpUHMMaeMas 1o

3aJaHHUKO Ha NMPOCKTUPOBAHUC.

7.9.5 AMIIIMTY OBl BEPTHKAIBHBIX @y, M, U TOPU3OHTAJIBHBIX ape, M, KOJECOQAHUM
(YH/IAMEHTOB KPMBOLIUITHBIX NPECCOB NPH ONEpalysaX LITAMIIOBKH CIEAYET OINPEACIATh [0

popmysiaMm (63)—(66), B KOTOpHIX 3HaueHUE KoaQduuueHTa € = 0; UMITYAbC BEPTHKAIBHOH
CUNB! J; ONpelenseTcs 3KCHEPUMEHTANBHLIM MYyTEM; IMPUA OTCYTCTBAM ONBITHHIX JAHHBIX
JOMYCKAeTCs UMNYJILC BEPTHUKAIBHON CHJIBI ONpeAcisTh 1o gopmyne (123), yMHOXasA €ro
3HaYEHHUE Ha KOIPDULUEHT 1), KOTOPHIH YYUTHIBACT BIMSAHHUE XXKECTKOCTH IIOKOBKU U HAJU4YHE
NOGMTOB B KUHEMATUYECKUMX [1apaxX  KPUBOIUIMIIHO-LIATYHHOTO  MEXaHM3Ma, IIpH
10°kH £ Fo < 6,3 -10°kH JOIYCKAeTCs MNpPUHUMATE T = Foon/6,3-10°, a pu
From> 6,3-10% koobduimenT n cnefyer NpUHUMATh DPaBHBIM 1; HMIYIC MOMEHTA Jo
NPUHUMAETCST paBHBIM HMIIYJIBCY KPYTALIEr0 MOMEHTA OT 3aMEIJICHMS BpalleHus padoumx
yacTeW Mpecca, BO3HHUKAIOWIEr0 IPUM  BLINOJHEHWW IITAMIOBKH, H  OIpPEHCISIeTCS

OKCIIEPUMEHTAJIBHBIM IIyTEM; IPU OTCYTCTBHUM ONBITHBIX NaHHBIX 3HaueHue J,, kH-Mm-c,
TOITyCKaeTCs ONpeneaTh o popmye

Jo =O,1£"—‘?—1‘3—§-, (125)
Wy

rae  Fhom — HOMHUHAIBHOE ycuinue npecca, KH;
0 — MNOJHas AePOopMaLusa MOKOBKM B IMPOLECCE HITAMIIOBKH, M, ONpEAeasieMas U3
THIIOBOT'O rpaduka pabodux Harpy3ok i paccMaTpUBacMOH MOJENH Ipecca
(paboyuii X0 NOJ3YHA);
Wo — YIJIOBas YacTOTa BPAICHHs KPHBOLIAIA, C ', IPUHAMAEMas MO 3aJaHHMIO Ha
MPOEKTHPOBAHHE.,

[Ipy omepauusx BBIpYOKH aMIUVIMTYAY BEPTHKAIBHBIX KOJeOaHUM (YHIAMEHTa a,, M,
CIICAYET ONpeneasTh 110 ¢opmyie (62), B xoTopoi ko3PpPuuneHr € = (), a 3HAYCHHE UMITYJIECA
J, cnefayer onpenensiTh dKCHEPHUMEHTAIBHBIM ITYTEM; NPH OTCYTCTBMM OIBITHBIX JaHHBIX
JOIyCKaeTCsl 3HaYCHUE HMITYJIbCa J, ONpeAensaTh o GopmyJie

7 = 93Fom (126)

rd ?

W,

rae  From — HOMMHAIBHOE yCHIIHE TIpecca, KH, npH onepaiyy BeIpYOKH;

() — YrioBas 4acToTra CBOOOAHBIX KONEOaHWM CTaHWHBI, C , ompeaensemas I10
dbopmyine

(127)

rae  Kn — x0oQPHUMEHT BEpTHKANBHON JKECTKOCTH CTaHMHBI, KH/M, npuHUMaeMsblid 1o
3aJaHUIO Ha TIPOSKTUPOBAHUE;
m; — Macca BEPXHEH YaCTU Mpecca, pacIlONOXECHHOW BBIIIE CEPEIMHBl BBICOTEH

CTaHHUHBI, T.
7.9.6 ®ysaaMeHTHl THAPABIUUYECCKUX MIPECCOB, NMPEAHA3HAYEHHbIX I IITAMIIOBKH WU

KOBKH, CJIE€AYET PAacCCYMUTHIBATH HA [JEUCTBHE UMIIYJIbCA BEPTHKAJIBbHOM cuibl. Ilpu 3TOM
aMIITUTYAy BEPTHKAJIBHBIX KojieOaHMM (QYyHIaMeHTa g, CICOYET ONpPEeACaiaTh MO (opMyne

49



CII 26,13330.2012

(62), npunuMas B Hell koadpdbunuent € = 0, a 3HaueHHe UMnyakca J, — o popmyne (123), B
KOTOPOH v — MaKCHMaJIbHasA CKOPOCTh OMMYCKAHHMA TMOABHIKHOMN TpaBepChl, M/C,

7.10 dynaaMeHTb] NPOKATHOr0 000pyA0BaAHUSA

7.10.1 TpeboBanns HaACTOAILErO pasjecia pacnpoCTPAHAIOTCA Ha HPOEKTHPOBAHHE
¢yHIaMEHTOB OCHOBHOTO M BCIIOMOTaTEILHOr0 000py10BaHUA MIPOKATHBIX U TPYOHBIX LIEXOB,
a Takxxe 000pyAOBaHUS HEIIPEPHIBHOIO JIUThA 3arOTOBOK.

7.10.2 B coctaB MCXOAHBIX HAHHBIX AJI MPOEKTUPOBAHUA (DYHIAMEHTOB MPOKATHOIO

000pyZIOBaHUA, KPOME MaTEpHAJIOB, YKa3aHHBIX B nojpasneine 5.1, J0MKHB BXOAUTH;
IJIaH OCHOBHBIX OCEH 00OpYAOBaHHS C MPUBA3KOM K OCAM 3JaHMs, a TAKXKE OCHOBHEIE

OTMETKHA 000pYI0OBaHMA; IJIaH M pa3pe3bl NOMEILCHUM TEXHUYECKOTO T10ABANIA MITH DTaXa;

JAHHBIE O PACITIOJIOXKEHHUH JIOTKOB AN MHAPABINYECKOr0 CMEIBA OKAJUHEI H BO3MOXKHBIE
BXO/lbl B TPAHIICH JIOTKOB, a TaK)X€ IaHHEIC O pacloOJIOKEHUH MECT BO3MOXHOIO IOSIBJICHHUA
[IPOU3BOACTBEHHBIX BOJ;

YKa3aHHs O pacloOJIOKEHHH MECT, Il HEOOXOIMMO YCTPONCTBO JIECTHHII, MOHTAXHBIX
IPOEMOB, OrpPaKIACHUN U NMEPEKPHITUH;

OaHHBIE JJIA ONpEACICHUS 3HAYCHUM MOHTAXHBEIX HaArpys3ok, pacnojaraéMbiX B
nIpeaenax MEepeKphITUsA MOoABajda M BO3JIE HErO, B BHUIAC IUJIaHA, HA KOTOPOM YKa3bIBAKOTCA
CIENYIOLME OCHOBHBIE 30HBI ACHUCTBUS HArpy30K: OT CTallMOHAPHOrO0 TEXHOJOTHYECKOro
000pyaOBaHMs, OT BPEMEHHO pa3sMEIIacMOI0 CMEHHOro O0OpYyJOBaHHS IIPH PEMOHTax C
yYKa3aHMEM Beca, rabapuToB, YHMCIAa MOHTAXHBIX €AMHHAL U MUHHUMAIBHBIX MPOXOAOB IJIA

HauboJiee TsKenoro obopyaoBaHus (CMEHHBIE KJIETH, BaJIKK C MOAYIIKAMH W T.I1.); JaHHBIE
JUIsi ONpENENICHUs BPEMEHHBIX HAarpy3ok OT MNOIBHXXKHOIO TPAHCIOpPTa, COAEpIKaLIHe
XapaKTepPUCTUKK U KOJHMYECTBO TPAHCIIOPTHBIX CPEICTB; JaHHBIE IS ONpeae/ICHUsS Harpy3oK
B MeCTaxX CKJIaJIUpOBaHUA MeTajlna (Beca M pasMephl THUIIOBBIX BapHaHTOB IUTAOENEH,
THPpAMHUI U T.1. C YKa3aHHUEM MIPOXOJ0B MEXKIY HUMH); BPEMEHHYIO Harpy3Ky OT OCTaldbHOIO
obopylOBaHUS [JOMYyCKAaeTCs 3aJaBaTh B BHJIE CIUIOMIHOH pPaBHOMEPHO pachpeleIeHHOMH
Harpy3KH.

7.10.3 Ilon oOCHOBHOE€ M BCIIOMOTaTEC/IBHOEC MNPOKAaTHOE OOOpPYAOBaHHE CIEHYET
[IPOCKTUPOBATH MACCHUBHBIE MOHOJMUTHEIE OETOHHBIE H XKENe300€TOHHBIE (YHIAMEHTHI C

HEOOXOAUMBIMH BBIPE3aMH, OTBEPCTHAMHM M KaHAJIaMH HIM oOJierdyeHHble (paMHOIO HIIH
CTEHYaTOTO THIA) MOHOJIMTHBIE UJIH COOPHO-MOHONMUTHEIE KEI€300€TOHHBIE QYHAAMEHTHI C
KCIIOJIb30BAHUEM [MOJIOCTEHM U YCTPOHCTBOM B CTAHOBBIX IIpojieTaXx OOMIMX M MECTHBIX
TEXHHUYECKUX ITaXEH MU MOABANOB; MPU 3TOM YCTAHOBKY pabdoyeH U IIECTCPECHHON KIETEMH,
pPEeAYKTOpa M OPUBOAHOTO IOBUTraTells CIEAYET INpeaycMaTpuBaTh Ha OOIEM (yHIAMEHTE.
Takue obuue obneryeHHpe GyHAAMEHTHI ClieIyeT YCTpauBaTh U3 BEpXHEH M HMIKHEH IUIUT,
COEQUHEHHBIX CTOMKAMHM ¥ CTEHAMHU WJIM MAaCCHBHBIMHU YCTOSIMHU (OIOpamu), OTIACICHHBIMH
lIBaMM OT pabodye IoMaAKy U 34aHHS.

O0opynoBaHHE MEJIKOCOPTHBIX, IPOBOJOYHEIX M IITPHUIICOBHIX CTAHOB JAOMYCKAaE€TCA
pa3MellaTh B MPOJICTHOW YacTH BEpXHEH PyHAaAMEHTHOW minThl, OCHOBHOE 000pYIOBaHUE
KPYITHOCOPTHEIX M CPEAHECOPTHBIX CTAHOB CJICAYET pasMellath Haj HECYIMMH OINopaMu
(CTOMKaMHd WM CTeHamHu), Paboune M 1IECTEPEHHBIE KIETH JMCTOBBIX, TOJCTOJMCTOBBIX,
PEIBECO0ATIOYHBIX M IPYTHX TAXKEIBIX CTAHOB CJICAYET YCTaHABIMBATh HA MACCUBHBIEC YCTOM.

7.10.4 B ciny4ae, eciM 3aJ0XKEHHE BCEX YYacTKOB (YHAAMEHTOB I[IPOKATHOIO
obopynoBaHus W 00OpYIOBaHWS HENPEPBIBHOI'O JUThA 3arOTOBOK Ha OJHOH OTMETKE IO
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rnyOMHe MpUBOAMT K [€pepacxody MaTepHanoB, JOIYCKACTCA OTACIbHBIE YYacCTKH
PYyHIaMEHTOB 3aKjIalbiBaTh HA pa3HOM riTyOHHE.

DyHaaMeHTh], pa3ACiCHHbIE INTYOOKUMH OTKPBITHIMM KaHalaMU (HallpUMEp, KaHATIaMU
1JIs1 CMBIBA OKaJIUHBI), CIICAYET CBA3BIBATH MOBEPXY XKENE300ETOHHBIMU PACIOpPKaMH Yepes
3—6 M, pacroOJ0XKECHHUE KOTOPBIX XO/DKHO OBITh YBIA3aHO C PaCHONIOXKEHUEM 000pyAOBaHUS.

7.10.5 ApMupoBaHue¢ (PYHAAMECHTOB CJEAYEeT MPOU3BOJUTE B COOTBETCTBMH C
yKasaHusAMU nonpasgena 5.2. IIpH 3TOM BEpXHIOW apMarypy MACCHUBHBIX (DYHIAMEHTOB
clleyeT YKIaAbIBaTh TOJNBKO N0 CTAaHUHAMHK 000PYAOBaHHA ¢ JMHAMHUUYECCKUMHU HArpy3Kamu.

JluaMeTphl CTEPXKHEH HYDIKHEH apMaTypsbl ClIENyeT MPUHUMATH HE MeHee 16 MM 1A
dyHaaMenToB JauHON 10 30 M 1 20 MM — gyuHO#M cBhlie 30 M.

7.10.6 Ilon craHuHamMu  00OpyAOBaHUA, BOCIPUHUMANOIIMMH  CHCTEMaTHYECKH
JEUCTBYIOIIHE YAApHBIE HArpy3Kd, CICAyeT INpeIyCMaTpUBaTh YCTaHOBKY 2-3 CETOK,
pacroJjiaraéMbIX B COOTBETCTBHHY C yKa3zaHUsAMHU J3.2.14. [Ipyu 3TOM BepXHUE CETKU, JOXOIALIME
N0 Kpasg (QYHAAMEHTa, CleAyeT 3arubate BHHA3 BIOJb BEPTHUKAIBHOM TI'paHM Ha UIAHY
15 ntnaMeTpoB 3arubacMbIX CTEPIKHEH.

7.10.7 [Ipy HaIM4YUY MECTHBIX BO3AECHCTBHH OT JIYYHCTOH TEIUIOTHI, YAAPOB KyCKaMH
Majarolled OKaJUHBI U T.I1. BEPTHUKAJIBHbBIE PAHN (PYHIAMEHTa CIACAYET apMUPOBaTh CETKAMU
U3 CTEPXKHEN AvaMeTpoM 12 MM ¢ KBaJipaTHEIMHU A4erkaMHu pasmepoM 200 mMm.

7.10.8 Pacuer koneOGaHMii MacCHBHBIX (YHOAMEHTOB MOJ IPOKATHOE O00OpPYyAOBaHME
BBITIOJIHATL HE TpeOyeTCH.

Pacyer mNpPOYHOCTH 3JIEMEHTOB (DYHOAMEHTOB BBINOJHAECTCA B COOTBETCTBUM C
ykasanusmMu 5.2.20 u 5.2.21. Ilpu 3toMm Harpy3ku, BO3HUKaromue pu pabote 000pya0oBaHuS
B HMCKIIOYHTENIPHBIX Ciy4YasfX, HamnpuMep, MpU pe3KOM HapYWEHUH TEXHOIOTHYECKOTO
IpoLecca, ¥ Harpy3KH, BOZHUKAIOLUIUE MIPY aBapusaX (MOJIOMKA IUTIHHAEIIEH, COEAUHUTEIIbHEIX

MY®T U T.I1.), OTHOCATCH K BPEMEHHBIM 0COOBIM Harpy3ka.

7.11 @yHaaMEHTBbI META/VIOPEKYIHIMX CTAHKOB

7.11.1 B cocraB HCXOOHBIX JAHHBIX [JAf NPOCKTHPOBAHMA  (QYyHIAMEHTOB
METAJUIOPEKYILUUX CTAaHKOB, KPOME MAaTEpHAIOB, yKa3aHHEIX B nogpazzaene 5.1, HOJKHBI
BXOIHUTh:

YEPTEXK OIIOPHOM TMOBEPXHOCTH CTaHWHBI CTAHKA ¢ YKa3aHHMEM OIOPHBIX TOYEK,
PEKOMEHAYEMBIX CIIOCOOOB YCTAHOBKH M KPEIJICHUS CTAHKa;

JAHHBIE O 3HAYEHHUAX HArpy30K Ha PYHOAMEHT: A CTaHKOB ¢ Maccoit 10 10 T —- obuias
Macca CTaHKa, a s CTaHKOB ¢ Maccoil bonee 10 T—cxeMa pacoOKEeHUs] CTATHYECKHUX

Harpy30K, IepeaaBacMbiX Ha QYHIAMEHT;

IUIs1 CTAHKOB, TpeOylolMX OIpaHUYEHHA YIIPYroro KpeHa (YHOAMEHTA, — JaHHBIE O
[IpeleJbHO JOMYCTUMBIX HM3MEHEHMSX IIOJIOKEHMS LECHTPAa TKECTH CTAHKA B PE3YJbTaTe
YCTAHOBKH TSKEJIBIX JETAJIEH U NepeEMEIICHUs Y3/10B CTaHKa (MM MaKCUMAaJIbHBIE 3HAYCHUS

MacC J€Tajled, MacChl MOABMXXHEIX Y3JI0B U KOOPJAMHATH UX NEPEMELICHHSA), a TAKXKE JaHHBIC
O NpEeNeIbHO HOMYCTUMBIX YyIUlaX IOBOpOTa ()YHAAMEHTa OTHOCUTENBLHO T'OPH30HTAJIBHOU

OCH;
JAHHBIE O KJIacCe CTAaHKOB IO TOYHOCTH, a TAKXKE O )KECTKOCTH CTaHUHBI CTAHKOB, O
HEOOXOAMMOCTHA ODECIIEUEHHUS XKECTKOCTH 3a CUET (PYHAAMEHTa M O BO3MOXKHOCTH 4HacTOH

NEPECTAaHOBKY CTAHKOB,;
IU1S1 BLICOKOTOYHBIX CTAHKOB — YKa3aHHUA 0 HEOOXOJAUMOCTU U PEKOMEHAYEMOM CITIOCO0E

UX BUOPOU3OJIALMU: KPOME TOro, B 0CO000 OTBETCTBEHHBIX CiyyasX IS TaKMX CTaHKOB
(HanmpuMep, MNpU YCTAHOBKE BBICOKOTOYHBIX THXKEIBIX CTAaHKOB MJIM TIPH YCTaHOBKE
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BLICOKOTOYHBIX CTAHKOB B 30HE€ MHTEHCHUBHBIX KO/ICOAHUH OCHOBaHWI) B UCXOAHBIX JAaHHBIX
V1L IPOEKTUPOBAHUS OJDKHBI COAEPKATHCA PE3YJIbTaThl U3MEpPEHUN KojeOaHWi I'pyHTa B

MECTax, MPEeAyCMOTPEHHBIX IJI1 YCTAHOBKH CTaHKOB, U JIpyrue NaHHBIE, HEOOXOAUMEIE IJis
OIpeJIe/ICHNs MapaMeTpOoB BUOPOM30ALMH (TPEeAETIBHO AOIMYCTUMEBIE aMIUTUTY Ibl KOJIcOaHNH
¢yHaaMEeHTa WX MpeaeabHO JONYCTUMEIE aMITIUTYAbl KojieOaHni 3JIEMEHTOB CTaHKA B 30HE
PE3aHUA U T.IL.).

7.11.2 CtaHkd B 3aBUCHMOCTH OT HMX MAacCChl, KOHCTPYKLUH H Kjacca TOYHOCTH
JIOIYCKAeTCAd YCTAHAB/UBATh HA OCTOHHOM IOACTHIIAIOIIEM CJIO€ I10J1a eXa, HA YCTPOCHHBIE
B MOJIy YTOJINEHHBIC OETOHHBIE HIIM XKEIE300CTOHHBIC JIEHTHI (JICHTOUYHBIC QYHAAMEHTDI) WJIH
Ha MaCCUBHbIC GYHAAMEHTHI (OAMHOYHBIE HIH OOLLHKE).

7.11.3 Ha noactuiaroileM o€ rnona exa CiIelyeT YCTaHABAUBATh CTAHKH ¢ MacCOH 10
10 T (mpu cooTBEeTCTBYIOMEM OOOCHOBAHUHU 0 15 T) HOPMAJIBHOW U MOBBIMIEHHON TOYHOCTH
C JXECTKMMM H CpeIHEH MXECTKOCTH CTaHWHAMH, A KOTOpbIX //h < 8 (rae /- panuHa,
h — BBICOTA CEYEHUSI CTAHMHBI CTAHKA), a TAKXKE BBICOKOTOYHBIE, BUOPOU3OISALMIO KOTOPBIX

JIOIYCKAETCs OCYIUECTBIIATh IIPU ITOMOLH YIIPYTHUX OIOP, PACON0XKEHHBIX HEIIOCPEACTBEHHO
I10J1 CTAHUHOH CTaHKa.

Ha yctpauBaeMsble B 10J1y 1ieXa YTOJILEHHbIE OETOHHBIE HIIM XKENE300€TOHHBIE JICHTHI
OOMYCKAeTCd yCTaHaBANBaTh CTaHKU ¢ Macco#t 10 30 T.

7.11.4 Ha Qb yHpaMeHTEI CI€1yET YCTaHABIUBATh CTAHKH CIEAYIOLUKUX BUOOB:
C HEXECTKMMU CTAaHUHAMHU C OTHOIUeHHeM //h 2 8 ¥ ¢ COCTaBHBIMHU CTAaHHHAMM, B

KOTOPBIX TpeOdyeMasi )KeCTKOCTh 00ecTIedrBaeTes 3a CHET QYHIAMEHTa,
¢ Maccoit 6osiee 10T (Mam 15 T npd cOOTBETCTBYIOLIEM OOOCHOBAaHUM) MPH TOJIIIUHE

OETOHHOI0 MNOACTWJIAKIIErO CJ0A I10ja, HEeJOCTAaTOYHOW JJIf YCTAaHOBKH CTAHKOB JaHHOM
MacCCBhl;

BEICOKOTOYHBIE, I BUOPOHU3OJIALMM KOTOPBIX HEOOXOIAHMMa YCTaHOBKA CIICLMAJIBHBIX
(G YHIAMEHTOB.

[IpuMmedyanune — YcTaHOBKA BHICOKOTOYHBIX CTAHKOB Ha ofOuiue GyHIAMEHTHI JOMYCKAETCA TOJBKO

B ClIyYasX, €CIM B YMCME TPYIIBI CTAHKOB, YCTAaHABIMBAEMBIX HA OANH QYHIAAMEHT, OTCYTCTBYIOT TaKHe, NMpu
pabote koTOpBIX OYIYyT BO3HUKATh AWHAMHYCCKHUE HArpy3Kd, BBI3BIBAKOIIME KOJIcOaHUs ¢ aMIUIMTYAaMH,

IIPCBRILIAIONIAMY NIPEACIIBHO JOIMYCTUMBIC, YKA3aHHEBIC B 3aiaHHUH Ha NPOCKTHPOBAHHC.,

7.11.5 JIns BBICOKOTOYHBIX CTAaHKOB, YCTAQHAaB/IMBa€MbIX Ha BHOPOU30JIHPOBAHHBIX
¢pyHoameHTax ¥ TpeOYIOHIMX MEPHOAUMYECKON IOCTUPOBKH, PEKOMEHIYETCS HCNOJIb30BATh
KOMOMHUPOBAHHBIE YIIPYTrO-KECTKHE OIOPHBIE 3JIEMEHTHI, IMO3BOJAIOIIME MEPEXOAUTH OT
YIPYrol YCTaHOBKH QyHIaMeHTa, 00ecrieunBarolleH €ro BUOPOU3O0ISLIUIO, K )KECTKOM.

IIpy npoeKTUPOBAHMK BUOPOU30NMPOBAHHBIX (PYHIAMEHTOB CTAaHKOB HA PE3UHOBBIX
KOBPHKAaX HOJKHbI OBITH MPEAYCMOTPEHBI YCTPONCTBA, 00ECNEYHUBAKOIUUE BO3MOXKHOCTD
CMEHBI 3TUX KOBPHKOB.

7.11.6 [Jng OOMHOYHBIX PYHIAMEHTOB CTAHKOB HOPMAJIBHOH Y IMOBBIIIEHHON TOYHOCTH

¢ Maccon 10 30 T BHICOTY (PYHAAMEHTa CIEAyEeT NMPHHUMATH B COOTBETCTBHU C JAHHBIMH,
NMpUBEACHHEIMM B Tabmauie 13, a 419 ctaHkoB ¢ Maccou 6osee 30 T — Ha3HayaTh U3 YCIOBUSA
obecrnieyeHuss HEOOXOAMMOM JKECTKOCTM CTaHMHBI 3a C4YeT (YHJAMEHTa, a TakKKe U3

KOHCTPYKTUBHBIX CO00OpaxkeHu# (B YaCTHOCTH, B 3aBUCHMOCTH OT I'TyOHHBI IIPUAMKOB).
7.11.7 BeicoTy 001X OYHAAMEHTOB CTAHKOB HOPMAJBLHOM YU MOBBINIEHHON TOYHOCTH
cledyeT ONPENEHATh MO pe3yjabTaTaM pacyera QYHIAAMEHTa 110 NPOYHOCTH U KECTKOCTH C

YY4€TOM MHMHHMMANBHO HeoO0xomnumor BeICOTHI (cM. Tabauny 13), obecrieunBaroniei
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TpeOYEMYIO JKE€CTKOCTh CTaHMHBI OTHECIBHBIX CTAaHKOB, a& TaKX€¢ K3 KOHCTPYKTHBHBIX

coo0paxkeHHit, 0COOCHHOCTEM JaHHOTO BUa CTAHKA M YCIOBUM ero 00CTyKNBaHKA.

7.11.8 ®yHIaMEHTHI CTAHKOB CICAYET apMUPOBATh CETKAMHU M3 CTEP)KHEH AHUAMETPOM
8 — 10 MM ¢ xBagpaTHBEIMM s4ciikamy pasmepoM 300 MM, YKIagpIBa€MBIMM Ha PACCTOSHHH
20 — 30 MM OT BepxHeH ¥ HHKHEH rpaHel pyHJaMeHTa.

7.11.9 YcTaHOBKY CTAaHKOB JOIYCKAaeTCsd MPOM3BOJAMUTH KaK 0€3 KpemjaeHHsA, Tak M C
KpEIIeHueM (pyHIamMeHTHBIMH OositaMH. IIpu 3TOM KkperuieHue CTaHKOB (PYHIaMEHTHHIMH

OoJITaMH 0053aTEIBHO:
pu HEOOXOAMMOCTH OOECIEUYCHHUS COBMECTHOM paboThl CTAHHMHBI ¢ (DYHIAMEHTOM

(HanpuMep, CTAHKOB BBICOKOM TOYHOCTH, YCTAHABIHBAEMBIX Ha OAWHOYHBIE (DYHAAMEHTHI,
WIH CTaHKOB C HEKECTKMMHM CTAaHMHAaMM, B KOTODPEIX TpeOyemMas XECTKOCTh CTaHHUHBI

o0ecreynBaeTCs 3a cyeT QyHIaMEeHTa);

pYU IMHAMHMYECKUX Harpy3kax OT BO3BPATHO-IIOCTYIATENBHO NEPEMENIAIOMIMXCS Mace
(Harpumep, B IPOLOJIbHO-CTPOTraabHBIX CTAHKAX) HIIM OT BPAILIAIOMMXCA HEYPABHOBEIICHHBIX
MAacC, KOTOpBIC MOIYT BbI3BaTh NEpeMeEleHUs (yHAaMEHTa npu paboTe HA CKOPOCTHBIX
peXumax (Halpumep, B TOKapHBIX M (Dpe3epHBIX CTaHKaX).

Tabauma 13

Bricota dyHaamenTa s, M, 1oJ
['pynna CraHKn METANJIOPEXKYILIHUE CTAHKH
CTaHKOB HOPMAJILHOH ¥ NOBBIIEHHOH

. _ | TOYHOCTH ¢ Maccor 10 30 1

1 jToxapusie 0.3 \/Z
[ OpHU30HTANBHO-IIPOTAXKHBIE

[IponosbHO-ppe3epHbIe

[IpononpHO-CTpOrajibHbIe |
2 lUlnn@oaanhHme 0.4 ﬁ

— - — _—
3 |3ybope3Hbie 0.6v L

Kapyce/ibHpi€,  BEPTUKANBHBIE  NOJYaBTOMAThl H
aBTOMATHI

KapycensHo-(pe3epHbie i
KOHCONBHO- H OECKOHCONBHO-OPE3EPHBIE

[op H30HTAJIbHO-PACTOYHEIE

BepTukansHo- 1 painaibHO-CBEPJIHIILHBIE | 0,61 M
5 |TlonepeuHo-CTpOraibHbie H NOJGEKHBIE 0,8-1,4 M

—————

Q6o03nauecHue: L — qauHa QyHgaMeHTa, M.

[lpumevanus
1 inst rpynm 4 u 5 O6nbIIve 3HAYEHMs CAEeNYET IPUHUMATD JJ1s1 CTAHKOB OOJIbHINX pasMEPOB.

2 dnsa arperaTHeIX CTAHKOB MOBRIUICHHOW TOYHOCTH, MHOTOONEPAUMOHHEIX CTAHKOB H CTAHKOB C
NPOrpaMMHBIM YITIpaBJCHUEM (OTACIbHBIX WIH B 3BTOMATHYECKHX JIMHUAX) BBICOTY (QYHAAMEHTOB ClICHYET

ypespuuBatbva20%. 0

7.11.10 IIpu ycTaHOBKE CTAHKOB Ha YTOJMIEHHBIX OETOHHBIX HIH KeJ€300€TOHHBIX
JIEHTAX I10J1a WK Ha OTACIBHBIX PYHAAMEHTAaX JICHTH U PYHIAMEHTHI CAeAyeT PACCYUTHIBATE
Ha [MPOYHOCTh Ha NEHCTBHUE PACYECTHBIX CTATUHYECKUX HArpPY30K B COOTBETCTBUM ¢ YKa3aHUAMU
5.2.20 u 5.2.21 4 B cry4ac HEOOXOAUMOCTH ~ Ha KECTKOCTh (cM. 7.11.6).

7.11.11 Pacuer ocHOBaHM#iI (QyHIaMEHTOB 110 JAedOopMallUiaM CJICAYET MPOU3BOAUTH B
CIydasX OrpaHHYCHHUs YIJIOB MOBOPOTAa PyHIAMEHTA, IIPHU 3TOM JOMYCKAaeTCs NpeHeOperarTs

53



CII 26.13330.2012

YIIpyroctelo (yHaamenTa. PacueT yrioB noBopora (yHAAMEHTa ClIeAyeT BBIIOJHATH Ha

JICUCTBYE PACUYCTHBIX (¢ KOODQHUIMEHTOM HANCHKHOCTH IO Harpyske Yr = 1) CTaTHYECKHX,

IKCUESHTPUYHO ITPUJIOKEHHBIX HATPY30K.
7.11.12 Pacyer kojebauuii HeBHMOPOU3OJUPOBAHHBIX (QYHAAMEHTOB CTAaHKOB, Kak

IIPABUJIO, HE BBIITOJIHSAETCHA.

7.11.13 PaccTogune oT (PyHOAMEHTOB BBICOKOTOYHBIX CTaHKOB OO0 (YyHIaMEHTOB
CTaHKOB, pabOTalOIMX CO 3HAYHUTENbHBIMH JHHAMHYECKMMHM Harpy3kaMu (I0JI0€KHEIE,
CTpOTajibHBIC | T.I1.), AOJDKHO OBITH HE MEHEE 15 M.

JlonyCTUMOCTb YCTAHOBKH BBICOKOTOYHBIX CTAHKOB B 30HE JECUCTBUSA Pa3IUYHOIO pPojJa
[IPOMBILICHHBIX ¥ TPAaHCMOPTHBIX HCTOYHHUKOB BUOpauUMil ClieAyeT NPOBEPATH pacyeTOM B
COOTBETCTBHUH C nojapasaeiom 6.5.

7.12 ®yHpaMeHTbI BPALIAIOIIMXCH NMeYvei

7.12.1 TpeOoBaHua HACTOALICIO pa3fciia pacHpoOCTPaHSAIOTCS Ha IPOEKTUPOBAHHE
$yHIaMEHTOB BpaLAIOIIMXCA 00KUTOBBIX HEYSH ¢ YUCIOM onop Oonee aByX.

7.12.2 B coctaB HMCXOOHBIX [JAaHHBIX JJI1 TIPOEKTUPOBAHUS, KPOME MATEpHAJIOB,
YKa3aHHBIX B roapasaesne 3.1, JomXKHbI BXOAUTH:

YyepTeXKW KOpIyca II€Ud C YKa3aHHEM TOJIMUH CTaJbHOW 0O0OJOYKH, pa3sMepoB
OaHlaXXeH M TOJIIUHEI QYyTEPOBKH;

NAHHBIE O YHCIie 3yObEB BEHIIOBOH LLIECTEPHU; 3HAYECHUS HArpy30K Ha QyHIaMEHTHI OT
OIIOPHBIX paM M POJMKOB, a TAKXKE Ha OIOpPY NPUBOJHOrO 00OpPYIOBaHHMA OT MEXAHU3MOB
IIPUBOJIA;

4aCcTOTa BpaUICHUS KOPITYCa €YU B IKCIUIYATALIMOHHOM PEXHUME;

3HAYEHUE MAKCHUMAJIbHOIO YCHJIHWA B THIOPOYIOpEe [Jad Ie4ded, CHaOXEHHBIX
THOPOYIIOPAMH.

7.12.3 OyHaaMeHT Bpalljalollecs Me4d JODKEH TNMPOSKTUPOBATHCA, KaK MpaBUiIO, B
BUJE OTHCHBHBIX KEIC300€TOHHBIX ONOp pPaMHOM WMIM CTEHYAaTOM KOHCTPYKLUHU,
BBIIIOJIHAEMBIX MOHOJUTHBIMHA WM COOPHO-MOHONUTHBIMHU U OTACIbHBIMH OT QYHIAAMEHTOB U
APYruX KOHCTPYKUMM 3maHus. Ilpu >ToM mpUBOAHOE 00OpyAOBaHHME U OIMXKAHIIYIO
POJIMKOONIOPY HEOOX0AUMO pa3Mellath Ha OAHON ONOpEe CTEHYATON KOHCTPYKLIMHK CO CTCHAMH
B JBYX B3aMMHO IMEPIICHAUKYIAPHBIX HaNpaBICHUIX.

7.12.4 PacyeTHOH CXeMOH yCTaHOBKM (Ileyd W (yHIaMEHTa) SBJCTCA HepaspesHas

Oanka (KOprmyc ne4yd), INapHUPHO OMUPAOLIA’ACSs HAa YIOPYrHE€ OHOPEI. YIIPYrocTh OIOp
YYHUTBHIBAETCS B BEPTUKAJIBHOM U F'OPU30OHTAJILHOM HanpaBJICHUAX.

BepTukanbHble ¥ TODU3OHTAJbHBIE HAarpy3kd Ha  OINOpPBl, HaIlpaBJICHHBIE

MEPNEHAUKYJIAPHO U BAOJb OCH TI€YH, CIEAYET ONPEAEIATh C YHETOM COBMECTHOH paboThI
KOopIyca Ie4yu 1 PyHaMeHTa.

7.12.5 Ilpy npoeKTUPOBAHUH ONOP KOIPOUUUECHTH UX XECTKOCTH B NOPU3OHTAJIBHOM
HalpaBJICHUH, NEPIICHAUKYJIAPHOM OCH I€YH, CIEAYET IIPUHUMATE HE MEHEe KOIPPULIUEHTOB
)KECTKOCTH KOpIyCa M€Y, IIpUYEM ISl KpaHUX ONop He MeHee KOA(PDUIIUEHTOB KECTKOCTH
KOpIiyca [1eY4 B MECTE PACITOIONEHUA COCEAHUX C HUM OIop.

IHIpuMeuvanue—Ilog KOIPOHUUEHTOM XECTKOCTH KOpPIyca IEYH ClEHAYET IOHUMATh PEAKUHIO
Hepa3pe3Hoi Oanky B MECTE PacIoIOKEHUS pacCMaTpyBacMOH OINOPH! IPH €€ FOPU3OHTAIEHOM €AMHUYHOM
CMELCHUH MIOTIEPEK OCH TICUH.

7.12.6 HopMaTuBHEIe rOpH30HTAAbHEIE HAIPy3KM Ha onopel F,, KH, neicTByrolue
BAOJIb OCH IICYH, CIEAYET ONPEAeaiTh 110 POpMyJie
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K Nyt =5ﬁ! (128)
Cos QL
rne F,, — HOpMaTHUBHas  BEpTHKaabHas  Harpyska, kH, omnpenensemMas 1o
COOTBETCTBYIOLIEMY codeTaHuo (7.12.9);
Kr — ko3 OuIHeRT TpeHUus NoabaHAaxHOW oOedaHKkH IO OIIOPHBIM pOJHKaMm,
[MpUHUMAEMBIA paBHbIM (,2;
O — Yrojl MexAy BEPTHKAIbI0 U INpPAMOH, COCAMHANIOMIEH OCh KOPIYCa C OCBIO
OIIOPHOTO POJIHKA.
7.12.7 'opA30HTa/IbHEIE HAarpy3Kd Ha OIOpPHI, JACHUCTBYIOUIME BAOJIb OCH IMEeYH, IIpH

00OCHOBaHHUM pPAac4yeTOM AOMYCKAeTCs IepeAaBaTh Ha OIMOpPY NPHUBOAHOTO OOOpPYIOBaHMSA
CTJIbHBIMH pAaclOpKaMM, CBS3LIBAIOIIMMU ONOpPHl Ha ypoBHE HX Bepxa. IIpu pacuere

pacliopoOK, KpOME YCWINH, YKa3aHHBIX B 7.12.6, cieayer yYMTHIBaTh YCUJIUS, BOSHUKAKOIKE B
HUX OT TEMIICPATYPHBIX BO3ACUCTBHUM.

7.12.8 HopMaTUBHBIC LUKIUYECKUE HAarpy3kH (BepTUKaJIbHAA F),,, U F'OPU3OHTAIbLHAA
F, p, DEUCTBYIOLIAS EPNICHAVKYIISAPHO OCH ME€YH) Ha ONMOpPHl OT BeCa NEYU, TEIIIIOOOMEHHBIX
YCTPOHUCTB, (YTEPOBKM U OOXHIaeMOro Marepuaja, MOHTAXHBIX U TEMMNEPaTyPHBIX
nedopmanuid kopoyca neud, kH, Bo3HUKaILKWE IPH BPALEHHUH TI€YH C SKCLEHTPHCUTETOM,

C/IEAYET ONPEHENATh B COOTBETCTBUM C PACYETHOU CXEMOM, ykazaHHOH B 7.12.4. Ilpu atom
HEOOXOAMMO TIPUHUMATh MAKCHMAaNbHOE 3HAYEHHE PEaKLUMH, TOJYy4acMOE€ Ha omope IIpH
IKCUECHTPUCUTETE OCHU KOpIIyca Ie4H, paBHOM 20 MM, 3a4aBa€éMOM MOOYEPEAHO HA KaXKIOH
ONOpPE B BEPTUKAJIBHOM M TOPU3OHTAIBHOM HanpaBieHUsAX. MakCHMaJbHBIE pPaCUYETHEIE
Harpy3kd MNe4YW C YUCIOM Omop HE Oosiee 4YeThlpeX MOONYCKAETCS ONpeneiaTh IIpU

YKCLEHTPUCUTETE OCH KOPITyca reuy, paBHOM 10 MM.

Ilpumevanune - Harpyskm F,, m F,; nng TpeX- W 4ETHIPEXONOPHLIX NEUEH JOMyCKaeTcs
ONPEAECIATE IPU IKCUEHTPHUCHUTETE OCH KOpIriyca ey, paHOM 10 MMm.

7.12.9 PacyeT omnop 1o mpoYyHOCTU MPOU3BOIUTCA HA CIEAYIOIUE COYETAHUS HATPY30K:
1) Fy, Fy, 2) F\ ., Fi(, Fp, TOe F,, F,, Fj — pacueTHble Harpy3kyd Ha pacCMaTpUBaeMyH OIOpY,
KH, onpeaenseMble B COOTBETCTBUU ¢ yKazaHusamM 7.12.6, 7.12.8 u 5.2.21; F, . — pacyeTHad
BEpTHKAJbHAs HAarpyska Ha onopy, KH, onpenenseMas B COOTBETCTBUU C yKa3aHuaAMHu 7.12.4
Oe3 ydeTa SKCIICHTPUCUTETA NCUH; F; . — pacyeTHasd TOPU3OHTaIbHAA Harpy3Kka Ha onopy, kH,
NCHCTBYIOLAA BJIOJb OCH NEUYM, ompeAessieMas B COOTBETCTBHU C yKazaHMsAMHM 5.2.21 npu
3aMEHe Harpy3ku F,,, B @opmyne (128) Ha Harpysky F,,. (onpencicHHyro 0O€3 yuera
IKCLUEHTPUCHUTETA TICUN).

[IpuMevyaHu4
] Ans onop, oOOpYZOBAHHEIX THAPOYNOpaMH, B Ka4eCTBE PacdCTHOr0 3HAYEHUA TOPU3IOHTAIBHON

Harpysky, HamnpapJeHHOH BHOMb ocu nieuw, F;, kH, caexyer npuHmMare Haubosbliee U3 JIBYX €€ 3HAYCHHH,
OTpeAeJICHHBIX 110 GopMyre (128) 1 o yCHIIHIO B THAPOYIOPE.

2 Pacuer oop Ha BTOPOE COUETAHHE HArPY30K CIeayeT NPOU3BOANATH C YHETOM MOMEHTA, JEUCTBYIOMIETO
B T'OPHU30HTAJILHOM IVIOCKOCTH OT HArpy3Kku Fj, MPHIOXKEHHON TOJABKO K OZHOMY K3 POJIMKOB OIOPHI ITEYH.

7.12.10 Pacuer xene300€TOHHBIX 3JIEMEHTOB ONOpP HAa BBIHOCIAHUBOCTH CIENYET
IPOU3BOAUTEL Ha HArpy3KH, ONpeAenasaeMble B COOTBETCTBHM ¢ YKazaHuaAMHU 7.12.9, npuaumas
KO3(QOUUUEHT HAJEXKHOCTH IT0 Harpyske vr= 0,8.

7.12.11 Tlnomane nogOIBEL ONOPH! CIEAYET ONPEAEIATh U3 YCIOBUS AOMYCTHMOCTH €€
OTpBIBA OT OCHOBAaHHUSA HE 00Jiee YETBEPTH LIMPHHEI IIOJIOILBEI,
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7.12.12 ®dyHnaMeHThl IM0J INE€YM CJIEAYeT MPOCKTUPOBaTh TakUM 00pa3oM, 4YTOOEI
3HAYEHUST MEPBOM 4YaCTOTBl COOCTBEHHBIX BEPTUKAIBHBIX M TOPHU3OHTANBHBIX KOIEOaHUH

YCTAHOBKH, OIPEACIISIEMBIC Ul PACYCTHOH cxeMbl 7.12.4, oTIN4aiuch HE MeHee YeM Ha 25 %
3HAaYEHHMs YaCTOThI 3aLleTUIeHHs 3yObeB IPHBOJA M, €, BEIYUCIEHHON Mo GopMyJIe

® = 0,105Nn,, (129)

rae N — yucio 3yObeB BEHILIOBOM HIECTEPHH;
N, — YacTOTa BpalUCHUs neuu, 00/MHUH.
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IIpuiaoxenue A
(o6na3aTeannoe)

TepMuHubl 1 onpeaeIeHUA

B HacrosleM CBOAE NMpaBU NPUMEHEHH! CACAYIOUIHE TEPMHUHBI C COOTBETCTBYIOIHMHU
OITPEIACIACHUIMMU:

A.l ammumryaa KkoJgedannn (displacement amplitude): DBenuuuna, paBHas
MaKCUMAaJIbHOMY a0COMIOTHOMY 3HAYECHWIO MEPEMEIICHUA MPU KONIOaHUAX; A CIyYalHBIX
KOJICOAaHUM AaMIUIUTYAOM KOJeOaHMU HA3BIBACTCS  CPCAHEKBAAPAaTHUYECKOE 3HAYCHUC
[IEPEMELLICHHUA.

A.2 CKOpOCTH NpPOJOJIBHBIX H TONEepeyYHbLIX ynpyrux BOaH (longitudinal and
transversal elastic wave velocities): [lapamerphl rpyHtra Kak ynpyrod cpenpl, paBHBIC
KBaJpaTHEIM KOPHSIM OTHOIUEHUH YIPYTUX MOIYJIEH (KOMIPECCHOHHOTO Y CABUIOBOIO
COOTBETCTBEHHO) K IMJIOTHOCTH.

A.3 cpeaHee craTHYecKoe NaBJieHHe moA noaoiuBod (yHaameHTa (average static
bearing pressure): Cpeanee aaBieHMeE 104 NOAOMIBOH (yHAAMEHTa OT pPacyeTHHIX

CTaTHYECKUX HArpy30K ¢ KO3 (PHUIHUEHTOM HaIeKHOCTH 10 Harpy3kKe Yy, paBHOM 1.
A.4 pacyeTHOe cOnpoTHBJICHHE IPyHTAa ocHoBaHun R (allowable bearing pressure):

3naueHue, onpeaeiseMoe B cooTBeTCTBHH ¢ TpeboBanuamMu CII 22.13330 ¢ yyerom pa3zmMeposB
1 3aray0seHus QyHIaMeHTa.

A.5 TabiAM4YHOE 3HAYECHME PACYETHOr0 conpoTuBjieHHA R, (tabulated value of
allowable bearing pressure): 3HaucHue, coxepkalueecs B Tabnunax CII 22.13330u He
3aBUCALIEE OT pa3MeEpPOB U 3arny0iicHuA QyHaaMeHTa.
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IIpunoxenue b

(pexomMenayemMoe)

Pacuer xo0/1e0aHHH HECUMMETPUYHBIX MACCHBHbBIX U CTEHYATLIX (PYHIAMEHTOB
IIPH NPOU3BOJLHOH 3aBUCHMOCTH HAIPY3KH OT BpeMEHH

b.1 ®yngameHT cuutaerca aOCOMIOTHO TBEPABIM TEIOM, HMMEIOMWHUM 6 CTeNEHEN
CBOOOARI: 3 TIOCTYNaTEIbHBIX NEpeMeLieHUd x', ', z' Hayana koopauHar O' ¥ 3 yria 1oBopoTa
X', @', ' OTHOCUTEIBHO OCEH X, ', Z' COOTBETCTBEHHO (pUCYHOK b.1).

d F
O X

Pucynok b.1 - Crenenn cso00ab1 pyHNaAMEHTA

b.2 Konebanus ¢pyHIaMEHTa OIMCBIBAKOTCH CHCTEMOW MLIECTH AuPPEpeHIHATbHbIX
YPaBHCHUH:

f eof I =/ f +of f *+*} P oot t ! N | r +f f ! F =1
MuX +Mpy + MpZ + My +Mis@ + M0 + By x + B,y + B2 + By +

+B:s0' + BiW' + K x' + K\, y' + K3 2' + Kl ' + K0 + K ¢' = f(£) 1Li<6), (b.1)

rne M;, B;, m K; — 3J€MEHTH MaTpHll HHEPLHUH, NEMIQUPOBAHUA M IKECTKOCTH
COOTBETCTBEHHO, a f:(f) — ob6obweHHble CHiIbl, OEHCTBYIOIME Ha (YHAAMEHT

(AMHAMUYECKHE ITOCTYNATENBHEIE M BpallaTeIbHEIE BO3ICHCTBUS, HOPMATUBHBIC 3HAYEHHUS).
b.3 Hauano koopaunat O' noMeIaercd B UEHTP TSKECTH NOJOMIBEI (PyHIAMEHTa; OCh 2

Hanpas/IAeTC BEPTUKAIBHO BBEPX; FOPU3OHTAIBHBIC OCH JIEKAT B IUIOCKOCTH I10JOLUBBI

QyHIaMEHTa U SABASIOTCS €€ TINIaBHBIMH OCAMH. IIpd 3TOM Matpuusl AeMI(UPOBaHUS U

KECTKOCTH [HArOHAJIBHEL: Bg} =0un K; =0npui#j,(1<i<6;1</<6).

b.4 HenyseBble IMaroHaIBHBIE 3JIEMEHTBI MATPULIBI )KECTKOCTH CICAYET ONPEAEIATE 110
dbopMyiam:

r . v N 74 RS 7 B 7
11— 22""1{.355I K33—-—Kz, K44‘"'Kx'1 KSS—K

.
¢ 66"'K

. (B2)
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rae Ky, K;, u K, BeryucnawTtcs no ¢opmynam (11), (9) u (12), a ch' " Ex' — U3

COOTHOILCHUH

Ex' =Coly —mghy; E(P' =Col, —mgh,, (b.3)

rae Iy [,»— MOMEHTBI HHEPLUH ITOJOILBEI OTHOCUTENBHO OCEH X' M y' COOTBETCTBEHHO.

B.5 3neMeHTBl MaTpUIbl MHEPUUH MPEACTABIAOT COO0OH MacCy BCEH YCTaHOBKH
(pyHnaMeHTa ¢ 3aCBINKOW I'pyHTa Ha €ro o0pe3ax M BBICTYIAX M MAILMHBI), €€ CTaTUYCCKUE
MOMEHTBI M €€ MOMEHTBHl HHEPLMH, KOTOpHIE CJIEOYET OINpPEeAEeHATs B CHCTEME

N N

koopauHat Ox'y'z’,
b.6 HenyneBeie IMaroHansHble JJIEMEHTH MaTpHIbl  JAeMIMUPOBAHHA CICAYET
OIPEACIIATH 110 POpMYyJIaMm:

B; =2D,\K;M;; (1<i<6), (b.4)

rae D= D= &, D3= &, Dy= Ds= &y, Dg= &y; 3HAUECHUA OTHOCHTEIBHOIO AEMII(PUPOBAHHUS

&xs Gz» G U Sy ONPENETAIOTCA B COOTBETCTBUH € YKa3zaHUAMHU 6.1.5 - 6.1.6.

b.7 Ina cucreMel ypaBHeHUH (b.1) npy npOM3BOJILHOM 3aBUCUMOCTH HArpy3kh OT
BPEMEHM CJIEAYET [IPHMEHATh YHUCICHHBIE METOABLI pelleHus IuddepeHUnaIbHbIX
ypaBHeHU. B 4acTHBIX ciyyasX NepuoandYeCcKON, UMITYJIbCHOW MAM CIy4alHON HArpysk, a
TaKXXK€ MNP HAIWYUHA IUIOCKOCTA CHUMMETPHHM BO3MOXHO IPUMEHEHHE aAHAIMTHUYECKUX
METO/IOB.
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Hpuiaoxenue B

(peKoMeHayemoe)

Pacder pyHAAMEHTOB MalIMH ¢ BPAAMIHUMHUCH YACTAMH 110 AedopManusim

B.1 Pacyer QyHaaMeHTOB MalIMH C BpPALIAIOIIMMHUCA 4YacTAMH M0 AchopMalyaM
ClleAyeT MPOU3BOAMTE Ha TMOCTOSAHHBIE HArpy3kd ¢ KOI(PQUIMEHTOM HAAEKHOCTH IIO
Harpy3ke yr=1,0. Harpysku wmoryr omnpenensaTecs 0€3 ydyeTa HX IMepepaclpencieHus
BEPXHUM CTPOCHUEM (DYHIAAMEHTA.

B.2Ilpu orpannyeHud pgedopMalMid HMKHEH TIUIMTHI QYyHOAMEHTA K  HEH
NpeAbABIACTCA TPEOOBaHUE TPCIUMHOCTONKOCTH: 00pa30BaHue TPELUUH B HHXKHEH IJIUTE MPH
JEUCTBUHY MTOCTOSHHBIX U MOHTAXXHBIX HAarpy30K HE JOITYCKaeTCH.

B.3 Ina (QyHAaMEHTOB MaIIUH, JePOpMalMH KOTOPBIX OrpaHUYHBAIOTCHA, HE
JIOTIYCKAeTCA UCIIOIb30BATh B KAYECTBE €CTECTBEHHBIX OCHOBAHUM CIICAYIOIHUE IPYHTHI:

[ECKU PHIXJILIE;

MEJIKUE M TNBUICBATBIE I[I€CKH, TMOJABCPKCHHBIE B BOJOHACBIIEHHOM COCTOAHHHU

CyPhOo3uu;
TIMHUCTEIC TPYHTHI TEKYYHE,

HaCBIITHBIE U HAMBIBHBIC 'PYHTHI ¢ MOAyaeM aegopmaunu Meaee 10 Mlla;

1Bl TOPQEI U 3aTOPHOBAHHBIE I'PYHTHI.

B4 Ina ¢yHmaMeHToB TypOoarperaroB, B TeX Clyd4asX, KOIrJaa HMEITCA
TEXHOJIOTUYECKHAE OrPaHUYCHMSA, BEIMYHHY IMTEIBHOA ACHOPMALMM HHXHEH IUIMTELI
QyHIaMEHTa Ha TPYHTOBOM OCHOBaHMM (M3MCHEHHME 1pormba 3a YeTHIPEXJIETHUM
IKCIUTyaTallHOHHEIM IepHoa) Af I0NycKacTCd OLECHUBAaTL KaK JOJII0 K OT pPac4YETHOH
BEJIMYMHEI ITOJIHOTO YIIPYyroro nporuda 1

Af = xf. (B.1)

BennyuHa K03 GULUEHTa K TPUHUMAETCA no Tabnuue B.1.

Tadbauma B.1

Hous nosHoi aepopmanmn,

Bux rpyHra NpuxoAsALlieica Ha
| YeTHIpeXJICTHHMII MEPHOA K

["aneyHuKOBBIN (LEOCHUCTHIN), TPaBUHUHEIN (APECBAHBIN) FPYHTHL.
[lecku rpaBenMcCTRIE, KPYIIHBIE U CPEIHEH KPYNMHOCTH, IIJIOTHBIE 0 |

HC3aBHCHMO OT KOS@QHHHEHT& BOAOHACBINCHWA N

[Teckm rpaBenucTBIe, KPYITHEIE U CpeAHEN KPYITHOCTH, CPEOHEH

MIIOTHOCTH. Ilecku Menkue mI0oTHBIE, HE3aBUCUMO OT KO3dPHLHEeHTA | 0,1
BOJOHACBINIEHNUSA

[lecku MenkHe CpeaHEH INIOTHOCTH, HE3aBUCUMO OT KO3 MHIUECHTA

BoLOHAchIeHUs. [1eCKH nbuIeBaTHIEC INIOTHBIE U CPEAHEH INIOTHOCTH, 0,2
MaJIOBJIYKHBIC _

[TeckH MbineBaThIe IUIOTHBIE M CpeHEN INIOTHOCTH, BIIAXKHbIE W o 03
BOJOHACHIIIIEHHELIE ’
HenpocanoyHsie u HeHaOyXaloIye: CynecH TBEpALIE, CYTTHHKH U 0.4
FMYHEI TBEPABIC H MOJYTBEPAbIC ’
HenpocamouHsie ¥ HEHa0yXaloUye: CYyNecH TyrOonaCTUYHBIC U

MATKOIJIACTUYHBIE, CYTJIMHKY W TVIUHBI TYTOIJIACTHYHEIE, | 0,5
MSATKOIIIACTHYHBIE H TEKYUYEeIUIaCTUYHBIC l
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3HaveHUA KOIPDHUIHEHTa K XapaKTepHU3YIOT JONI0 NOIHON AehopMalivi GyHIaMEHTa U
OCHOBaHHUA, KOTOpas MPOABISECTCA 3a MNEPBHIA YETHIPEXJECTHHUM IIEPHUON IKCIUIyaTaluu
MAalIMHBI ¢ MOMCHTA €€ ITyCKa II0CTI€ MOHTa)XKa U [0 IMEpPBOr0 KanmUTaJIBHOIO peMoHTa. JLis
Ka)XI0r0 MOCAEAYIOLEro Ieproaa BeIMYHHA COOTBETCTBYIOLIEH JePOopMallUi YMEHBILIAETCA.

PacueTHyro BeMYMHY MOJHOIO nporuda PyHaameHTa [ pPEKOMEHIYETCS OINpelcaiaTh

U3 pacuera COBMECTHOM AeopMalid OCHOBAHUA U (QYHIAMEHTA.

B.5 JlonyckaeTcs BBOAUTH B pacdeT TOJBKO HHXKHIOK IIJIUTY U YYUTBHIBATH BIMAHUE
KECTKOCTH BEPXHEr0 CTPOEHUA PaMHOro (YHIAMEHTAa MYTEM YMEHBIICHUS pacuyeTHOH
BEJIMYUHBI ITOJIHOTO 1mporuda Ha 15 %.

JUid TpOTSHKEHHBIX (QYHAAMEHTOB JONYCKACTCA PACCUMTHIBATD MU3THMO HUIKHEH TUIUTHI
no OaJOYHOH cXeMe€ B MPOAOJbHOM HAIlpaBJICHHH, COBNANAIOIIEM C HaMpaBlIEeHUEM OCH
MAIllMHBI, IPUHUMAsA [IJIUTY aOCOJIIOTHO XKECTKOM B IIONIEPEYHOM HAIIPABIICHHH.

B.6 Ilpu pacuere nedopMalui XECTKOCTh HHUXKHEH IUIMTHI ONMPEACIAIOT UCXOAS U3 €6
paboTHl Ha U3rHO KaK CIVIOIIHOIO OAHOPOIHOTO Teja o PopMyJie

By =Vorbplreq s (B.2)

§

rae y,, — KOO(DOHUUUEHT, YYHUTHIBAIOUIMA BIMAHHUE KPATKOBPDEMEHHOHW M JUIMTEILHOM
[MoJI3yuyecTd OETOHA, NPUHHMAaeMBbiit paBHBIM 0,6;
E, — HavaabHbIA MOXYJIb YIPYroCTH OETOHA NpPH CHKATUM U PACTIKEHUH;

[, — MOMEHT MHEPLHHU MPHUBEICHHOTO CEUYCHUS TUIMTHI OTHOCHTEJIBHO €r0 LEHTpa
TAXKECTH.

B.7 B cnyuasx orpanuueHus aedopMalui GyHIaMEHTa U MIpU HAJIUYHMH B OCHOBAHUM
MMAHUCTBIX TPYHTOB C IIOKasarejleM Tekydyectd ;> 0,5, a TakkKe IIeCKOB MEIKHX H
[MbLJIEBATHIX BOJOHACKHIUICHHBIX MPU pacueTe AepopManvi HUXKXHEH MIUThI QPyHOAMEHTa B
BEIUUYHMHY pPacyEeTHOr0 MOXAYJA AeQOpMauvH T'PYHTOB OCHOBAHHS BBOIUTCH KOIPPHULMEHT
YCJIOBUM  pabOTBl TPYHTOB  OCHOBaHHA Yy, =0,7, YYUTHIBAIOIUMA  BO3MOXKHOCTH
BO3HUKHOBEHUA AJUTEIBHBIX AePOopMaLiii IpH AECHCTBHY JHHAMHYECKHX HAarpy3oK.
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IHpnaoxenne I'

(cnpaBo4noe)
Cnucok o0o3Ha eHuM

Ko3dPpuuueHTnl HAAEKHOCTH U JUHAMHYHOCTH

Yr — I10 HarpyskKe;
Yeo — YCJIIOBUH palOTEl, YYHUTHIBAIOLUME XapakTep AHHAMHYECKHX Harpys3ok H
OTBETCTBEHHOCTh MAILIHH;
Ye1 — YCIIOBHH paGOTHI IPYHTOB OCHOBAHHS;
Yep — YCJIOBUH pabOTHI CBalHBIX QYHIaMEHTOB;
Yes — YCIAOBHH pabOTEI MHOTOIETHEMEP3IIBIX IPYHTOB;

N — AMHAMHUYHOCTH;
W — NMPONOPUHMOHAIBHOCTH (TIPH OIIPEEIECHUH JUHAMHYECKHX Harpy30K).

ITapamMerpn! ko1e0aHui

a — aMIIATYy A KojiebaHui QYHIAMEHTA,
4y — NPEAENIbHO JOIyCTUMAs aMIUIUTYIa KoJIeOaHHH,
as — aMIUINTyAa KojicOaHUU IPYHTa,;
a, Gy, Ap, Gy — COCTABIAIOIINE AaMIUIUTYABl KOJ€OaHMUH, COOTBETCTBEHHO BEPTHKAJIbHAS,
rOpU30HTaIbHAd, BpalllaTe/IbHbIE OTHOCUTENBHO TOPU30HTATBHON
H BEPTUKATHLHOU OCEH;
() — YIJIOBasg 4aCTOTa BEIHYXACHHBIX KOJICOaHWH;
N, — 4YaCTOTA BpallleHUs, 00/MUH;
V — CKOPOCTH NAJAIONHX YacTeH,
€ — KO3(PpDHULMEHT BOCCTAHOBIICHHUSA CKOPOCTH yaapa;
g — yCKOpeHHe CBOOOAHOro nageHud, g = 9,81 M/c?.

XapaKTepUCTHKH CHCTEMbI PYHAAMEHT-I'PYHT

C,, Co, Cy, Cy — KOOQOHIUMEHTE YIMPYroro paBHOMEPHOTO W HEPaBHOMEPHOTO

CKATHA U CABUTA COOTBETCTBEHHO;
K;, K,, K, K, — KOOQOHLIMEHTbI JKECTKOCTH JJIs €CTECTBEHHBIX OCHOBAHUM
COOTBETCTBEHHO IPU YNIPYIrOM PaBHOMEPHOM M HEPaBHOMEPHOM

C)KaTUM U CIBUTE,
K: red, Koy reds Kx red, Ky,req — TPUBEICHHBIC  KODQQHMUHEHTBl KECTKOCTH  IJIi  CBAHHBIX
(PyHIaMEHTOB COOTBETCTBEHHO IpPH YIPYrOM PAaBHOMEPHOM H

HEpPaBHOMEPHOM C)KaTHH U CIABHIE;

Azy Axs Aoy Ay — YTJIOBBIE  YacTOTHL COOTBETCTBEHHO IIpM  BEPTUKAJIBHBIX,
FOPU3OHTAJIbHBIX, BpallaTeIbHbIX OTHOCHUTEJIBHO
TOPH3OHTAIBHON W BEPTHUKATBFHOM O0cel QYHIAMEHTA,;

A12 — rJIaBHbIE COOCTBEHHBIC YaCTOTH KOJIe0aHUN QyHIaMEHTa;
m — Macca YCTAaHOBKHM ((DYHAAMEHTa C MAIIMHON ¥ IPpyHTa Ha obpe3ax

W BBICTYIIaX PyHAAMEHTA),
Mreq — MIPUBEICHHAA Macca CBAMHOTO OYHIAMEHTA;
m, — Macca poCTBEpKa ¢ MAIMHOM;
mo — Macca NaJgarllux 4acTeH,
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Oy, 0prc¢ — MOMEHT MHEPUMH MAacChl YCTaHOBKM COOTBETCTBEHHO Ha

€CTECTBCHHOM OCHOBAaHMH M Ha CBAaWMHOM OTHOCHUTEJIBHO OCH,
MPOXOASLIEH yepes LEHTP TAXECTH YCTAHOBKH

NEPHNEHAUKYIAPHO INTIOCKOCTH KOIeOaHu;
090, Op0,7e¢ — MOMEHT WHEPLHM MacChl YCTAHOBKM COOTBETCTBEHHO Ha

€CTECTRECHHOM OCHOBAHWU ¥ Ha CBAaUHOM OTHOCUTEIBHO OCH,
MPOXOAAUIEH Yepe3 LEHTP THKECTH MOAOLIBBl (DyHOAMEHTa

MEPNEHAUKYJIAPHO IIJIOCKOCTH KOJIEOaHUM;
0, — MOMEHT  HMHCPLUHMM  MacChl  YCTAHOBKH  OTHOCHUTC/IBHO

BEPTHKAJIBLHON OCH, IMPOXOIAIUEH Yepe3 LEHTP TAKECTH

YCTaHOBKHY;
&z Exs Ep, Ey — OTHOCUTENIBHOE  IEMIIQHPOBAHME  COOTBETCTBEHHO  IIPH

BEPTUKAILHBIX, FTOPHU3OHTANbHBIX W BpamlaTeNbHBIX KOJeOaHUAX
OTHOCHUTEJILHO FOPUZOHTAJIbHON U BEPTHKAJIILHOU OCEH.

XapaKkTepHCTHKH MAaTEPHAJIOB

R — pacyeTHO€ CONMPOTHUBJIEHHE I'PYHTA OCHOBAHMS;
Ro — TabnuyHOE 3HAaYEHHE PACYETHOT'O COMPOTHUBIICHHA IPYHTa OCHOBAHU;
E — moxyne gedopMailiy rpyHTa;
Cp — YACIBHOE YIIPYroe CONpOTUBIECHHE Ha O0KOBON MOBEPXHOCTH CBAH;
E» — Moayne ynpyroct Matepuana pyHIaMeHTa;
Ey, E, — MOLYJb YIIPyrOCTH, COOTBETCTBCHHO, JEPEBSIHHON ¥ PE3MHOBOM NPOKIIANKHU.

Harpy3ku

P — cpeaHee CTaTHYECKOE AABJIEHUE 101 MOJOIIBON PYyHIAMEHTA;
Fn — HOpMaTHBHOE 3HAYEHHE NMHAMMYECKON HAIDY3KH;
F¢ — pacyeTHOE 3HaUY€HHE TMHAMHYECKOH Harpy3KH;
M — pacueTHO€ 3HaYEeHHE BO3MYILAIOILET0 MOMEHTA,;
M, sc — HOPMATUBHOE 3HAYCHUE MOMEHTA KOPOTKOI'O 3aMbIKaHHUA;
G; — BeC BpalIaroHXCs YacTel;

G — BeC YCTaHOBKH;
Jzy Joy Jy — HMITYJIBC COOTBETCTBEHHO BEPTHUKAJIBHOM CHJIBI M MOMEHTAa OTHOCHUTEIBHO

FTOPU3OHTAJIBHOU ¥ BEPTUKAJIBHOM OCEH;
Esn — oHeprus yaapa;
Jg — CIEKTpajbHas INIOTHOCTD CIyYahHOU HArpy3KH.

I eoMeTpHYeCKHe XapaKTEPHUCTHKH

A — nnomans NoAOHIBL! HyHAAMEHTA;
lo, I, — MOMEHTBI HMHEpUMM MOAOUIBBEI (YHOAMEHTA, COOTBETCTBEHHO OTHOCUTEIBHO

TOPU3OHTAJIBHOM  OCH, IEPNCHAMKYJIAPHOM  IUIOCKOCTH  KONeDaHMH, U
BEPTUKAJIBHOH OCH, ITPOXOAALIUX YEPE3 UEHTP TAXKECTH NOLOLIBLI PYyHAAMEHTA;

| — nnvHa QyHaaMeHTa; rayOuHa OTPYXKEHHsI CBaK B I'PYHT;

lo — cBoBoHAs [IJIMHA CBAU;

d — nuaMeTp WIKM MEHBIUIKMH pa3Mep CTOPOHBI [TONIEPEYHOr0 CEUYEHHUs CBaH;

U — NEPUMETP NOINEPEYHOTO CEUCHUS CBAH;

h — BbICOTa (DYHAAMEHTA;
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hi, hy — paccTosHus OT OOLIEro LEHTPa TAXKECTH YCTAHOBKHU COOTBETCTBEHHO 0 BEPXHEH
rpaHi GyYHAAMEHTa U 10 NMOAOMBEI QYHAAMEHTA,

¥ — pacCTOSHUSA MeXIy GYHIAMEHTAMH, MEXKIY CBasMHU;
e — SKCLIEHTPUCHUTET NPUJIOKECHMS HArPy3KH.
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bubaunorpagus

[1] CIT 11-102-97 UrxeHepHO-2KOJOTMYSCKUE UIBICKAHUA IUIA CTPOUTEILCTBA
[2] CIT 11-104-97 UHxeHEepHO-Te01e3UYECKIE HU3BICKAHUS VI CTPOUTEILCTBA
[3] CII 11-105-97 NHXeHepHO-Te0IOrH4eCKUe U3BICKaHUs 71l CTPOUTELCTBA.
Yacte 1. Obue npasuiia npoU3BoAcTBa padoT
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