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T'ocynapcTBeHHbBIi CrpouTenbHbIE HOPMbI U CHull 2.02.05-87
crpouTenbHblii komurer CCCP IpaBuIIa
(Toccrpoit CCCP) ®DyHIaMEHTBI MAIIKH ¢ B3ameH rnaBsl
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Hacrositue HOpMBI pacripoCTpaHsIOTCs Ha MPOEKTUpOBaHUe (pyHIaMeH-
TOB MallMH C JUHAMHUYCCKUMH Harpy3kamMuv, B TOM YHCIIC (byHI[aMeHTOBI
MaluH C BpalmarmIqUMHCA YacTsAMH, MAalIMH C KPUBOINHITHO-IIATYHHBIMHA
MEXaHU3MaMH, Ky3HCUHBIX MOJIOTOB, (bOpMOBO‘IHI)IX MallvuH I JIMTEHHOTO
MPOM3BOJICTBA, (POPMOBOYHBIX MAIWH /I IIPOU3BOJICTBA COOPHOTO IKENe30-
0eToHa, KOIMPOBOrO OOOpYIOBaHUS OOWHBIX TUIOIIAJOK, JPOOHIBLHOTO,
MIPOKAaTHOTO, IPECCOBOTO  0OOpPYNOBAaHUS, MEJIBHHYHBIX  YCTaHOBOK,
METATIOPEXKYLIMX CTAHKOB M BPALIAIOIINX TTeUeH.

(DyHZ[aMeHTOB MaluH ¢ JUHAMHUYCCKUMHU HaArpyskamu, MpcIHa3sHAYCHbBI
JUISl CTPOUTENbCTBA B paliOHaX CO CIOKHBIMH HHIKEHEPHO-T€0JIOTMYECKUMU
YCIOBHSIMH, B CeiiCMUYECKUX paiOHax, Ha MOAPaOaThIBAEMbIX TEPPUTOPHUSIX,
Ha NpeAnpuATUAX ¢ CUCTEMATHYCCKUM BO3)IeI>iCTBPIeM ITIOBBIIICHHBIX (60nee
50°C) TeXHOJIOrHYECKHX TEMIEPaTyp, arpecCHBHBIX CPEl M B APYTHX OCOOBIX



YCIOBUSX, CIACAYET NPOCKTUPOBATL C YHETOM Tpe60BaHPII7[ COOTBETCTBYIOLINX
HOPMATUBHBIX TOKYMCHTOB.

1. OB E NOJIOKEHU A

NCXOAHBIE JAHHBIE
JJI ITPOEKTMPOBAHN A ®YHIAMEHTOB

1.1. B cocraB MCXOAHBIX JAHHBIX JJIsI MPOEKTHPOBAHUS (YHIAMEHTOB
MAIlIMH ¢ JUHAMHYECKUMH Harpy3KaMu JTOJDKHBI BXOAUTH:

TEXHUYECKasl XapakTepHCTUKA MAIIUHBI (HANMEHOBaHME, THII, YUCI0 000-
pPOTOB B MMHYTY, MOIIHOCTB, O0IIasi Macca M Macca IBIDKYIIHMXCS YacTeid,
KMHEMaTH4ecKas cxema OOOpYHOBaHMS C IPHUBA3KON IBIDKYIIMXCS Macc,
CKOPOCTh yJapsIOIINX YacTeH U T.I1.);

JAaHHBIE O 3HAYCHHUSAX, MECTaxX MNPHIOXKECHHS W HalpaBlICHHUAX IEHCTBUA
CTaTUYECKUX HAarpy3okK, a Takke 00 aMIUTUTyIaX, 4acToTax, (a3zax, 3aKOHE
HM3MEHEHHS BO BPEMEHH, MeCTaX NPUIOKEHHs W HaIpaBICHUSIX IEHCTBUA
TUHAMUYECKUX Harpy30K B PEXKHMME HOPMAalbHOW 3KCIUTyaTaIllH, a TaKkkKe B
aBapUIHBIX peXHMaX, B TOM YHCIE HArpys3oK, JAeHCTBYIOIIMX Ha (yHIa-
MEHTHBIE OOJNTHI: pa3MepHl IUIONAI0K TIepeiaul Harpy30K; CBEICHHS O HaJIH-
YHM 3aBOACKOH BHOPOM3OIAIMM Yy MAIlIMH C YKa3aHHEM JHHAMHYECKUX
Harpy3o0K, epeJaBaeMbIX Ha (yHIAMEHTHI C yIeTOM 3TOH BUOPOU3OIIAINY;

JAaHHBIE O MpPEAENbHBbIX 3HA4YCHUsX nedopMmanuii (yHIAMEHTOB U HX
OCHOBaHUH (0cajka, KpeH, Nporud GyHIaMEeHTa U eTo 3JIEMEHTOB, aMILIUTYIa
KoseOaHuil U JIp.), €CIIM TaKUe OTPAHUYCHHUS BBI3BIBAIOTCS YCIOBUSIMH TEXHO-
JIOTHM TIPOU3BOJCTBA, pPaOOTHl MAIIMHBI WM PAJOM PACIOJIOKESHHOTO
BBICOKOTOYHOTO ¥  YYBCTBHUTEIBHOTO K BHOpammsM 0OOOpYZOBaHHMS;
TpeOOBaHUS 10 OTPAaHMYCHHIO B3aMMHBIX AehopMalii OTAEIbHBIX YacTel
MAIIIIHBI;

JIlaHHBIE 00 YCJIIOBHAX pa3MelleHHs: MallvHbl (000pynoBaHus) Ha (GyHIa-
MEHTaxX: OTAENbHbIE (DYHIAMEHTHI MM0]] KKAYI0 MalllMHy (arperar) Wid rpym-
MOBasi MX YCTAHOBKA Ha 00IIeM (yHIaMEHTe; aHHBIE O XapaKTEePUCTHUKaX
OTOPHBIX IUIUT (paM) arperMpoBaHHOTO OOOPYNOBAaHHUS, JaHHBIE O TUIE HX
COCIMHEHUs ¢ PYHIAMEHTOM;

4epTexxu radbapuToB (QyHIaMeHTa B MpEAEiax PacIOJIOKCSHUsS] MAIIHHBI,
JJIEMEHTOB €€ KPEIUICHHs, a TaKKe BCIIOMOTaTEeIbHOTO 000PYAOBaHUS U KOM-
MYHHUKAIlMHA C yKa3aHHEM DPAacIIOJIOKEHHS W pa3MepOB BBIEMOK, KaHAJOB U
OTBEPCTHH, pa3MepoB MOJUIMBKK M Mp., YEPTEXKU PACIHOJIOKEHUS (GyHIa-
MEHTHBIX OOJITOB C yKa3aHHWEM HMX TUIAa W JTUaMeTpa, 3aKIaJHbIX JeTalle,
000PTOBOK U T.I1.;

JlaHHBIE O TPUBS3KE NPOCKTHPYEeMOro (YHIAMEHTa K KOHCTPYKIHSM
3maHus (COOPY)KEHHsI), B YAaCTHOCTH, K €ro (QyHIaMeHTaMm, JaHHbIC 00
0COOEHHOCTSX 3/1aHUs (COOPYXKEHUS), B TOM YHUCIIE O BUAE U PACIOIOKEHUN
HMMEIOIIETrocs B HeM 000pyI0BaHUS M KOMMYHHKALIHII;

JTaHHBIE 00 MH)KEHEPHO-TEOJIOTHYECKIX YCIOBHAX Y9acTKa CTPOUTEIHCTBA
U (U3UKO-MEXAaHMYECKHX CBOWCTBaX TPYHTOB OCHOBaHUS Ha TIIyOHWHY
CKMMaeMOH TOJIIH, OIPeAeIIEMO B cOOTBeTCTBUH ¢ TpeboBaHmsiMu CHull
2.02.01-83; nmaHHBIE O XapaKTEPHCTHKaX BHOPOMOI3Y4EeCTH TIPYHTOB B
ciy4asx orpanuyenus nedopmannit GpyHaamenTa; qanHeie o koaddurmenrax
KECTKOCTH TPYHTOB OCHOBAaHHMM M Hecymleil CIOCOOHOCTH cBail mpu
CTaTUYECKUX U TUHAMHUYECKHUX Harpy3Kax;

crenyanbHele TpeOOBaHUS K 3aIuTe (yHAaMEHTa U €ro NPHSIMKOB OT
IIOJI3EMHBIX BOJ, BO3ICUCTBHS arpeCCUBHBIX CPEJ U MIPOMBIIICHHBIX CTOKOB,
TEMIIEPaTyPHBIX BO3JECICTBUI;

JaHHbIE 00 MWCHOJB30BAHHM MAIIMH BO BpEeMEHHM i1 (DyHIAMEHTOB,
CTPOSIIIUXCS Ha BEYHOMEP3JIBIX TPYHTAX.

KpomMe mepeuymncieHHBIX BBINIE AAHHBIX, B COOTBETCTBYIOIIUX pa3aeiax
MIPUBEJICHBl IOTIOJIHUTEIbHBIE WCXOJAHBIC NaHHBIC [UI1 HPOEKTHPOBAHUS,
BBITEKAIOIIHE U3 CIIECIU(PHUKH KaXI0TO BUIA MAIlIKH.

Buecenbl | Y TBEpK/ICHbI NOCTAHOBJICHUEM | CpOoK BBEJICHUSI B
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OBIIUE TPEFOBAHNA K ITPOEKTHPOBAHUIO ®YHIAMEHTOB

1.2. dyHpaMeHTHl MalllMH ¢ JUHAMUYECKUMHI Harpy3KaMu JOJDKHBI YIIOB-
JIETBOPSTH TPEOOBAHUSIM pacdera 10 HPOYHOCTH M II0 NMPUTOJHOCTH K HOP-
MaJIbHOM SKCIUTyaTaluy, a Uil (QYHIaMEHTOB C PACIOJIOKEHHBIMH Ha HHUX
paboYMMHU MECTaMH - TakKe TPEOOBAHUSIM CTAaHIApTOB OE30MIACHOCTH TPyAa
B YaCTH JIOITYCTUMBIX YPOBHEH BUOpaIHid.

Konebanns ¢pyHIaMEeHTOB HE JOJDKHBI yKa3bIBaTh BPEIHOTO BIIMSHUS Ha
TEXHOJIOTHYECKHE TIPOLIECCH], 000pYAOBaHUE U TPUOOPHI, PacTIOI0KEHHBIE Ha
(yHIaMeHTe WM BHE €ro, a TakkKe Ha Haxojsmuecs BOJM3M KOHCTPYKIIHMH
31aHUI U COOPYKEHHM.

[Tpn npoexTrpoBaHNY (YHIAMEHTOB MAIIWH C JUHAMUYECKHMHU Harpys-
KaMH cienyeT yauteiBath TpeboBanus CHull 2.02.01-83, CHull 2.02.03-85,
CHull 2.03.01-84, CHulI 11-23-81 u mp.

1.3. ®yHIaMeHTHl MalllMH ¢ JUHAMHYECKUMH Harpy3KaMd MOTYT OBITh
OCTOHHBIMU HWIIH JKEJIE300€TOHHBIMA MOHOJIMTHBIMHU, COOPHO-MOHOJIMTHBIMHU
1 cOOPHBIMH, a IPU COOTBETCTBYIOIIEM 000CHOBAHHUY - METAJUTMUECKUMH.

MoHonmuTHBIE (QYHIaMEHTHI CIIEAyeT IPOCKTUPOBATh IO BCE BHIbI
MalllMH ¢ IMHAMHYECKUMH Harpy3kami, a COOpHO-MOHOJIMTHBIE U COOpHEIE,
Kak MpaBWJIO, - MOJ MAIINHBI IEPHOANYECKOTO IeHCTBUS (C BpalaomIuMICs
YaCTSIMH, C KPUBOIIUITHO-IIATYHHBIMH MEXaHU3MaMH U JIP.).

1.4. Knacc 6eToHa 1o MpoYyHOCTH Ha CXKaTHE JJIsI MOHOJIHUTHBIX M COOpHO-
MOHOJIUTHEIX (DYHIAMEHTOB JOJDKEH OBITh He Hke B12,5, a mms cOOpHBIX -
He Hwke B15. Jlns HeapMupOBaHHBIX (YHIAMEHTOB CTaHKOB IOIYCKaeTCs
pUMEHATE O0eToH Kiacca B7,5. B cimydae oqHOBpeMEHHOTO BO3JCHCTBUS Ha
(GyHIAaMEHT IMHAMHYECKOW Harpy3KH M MOBBIIICHHBIX TEXHOJOTMYECKUX
TeMmepaTyp Kiacc OeToHa ToJbKeH OBITh He Hibke B15.

1.5. ®yHaMEHTHI MaIIMH JOITYCKAETCS IPOSKTHPOBATh OTACIBHBIMHU 110
KaXIyl0 MaluHy (arperar) win OOMMMM TIOX HECKOJBKO MalllH
(arperaros).

@DyHIaMeHTHl MallvH, KaK IPaBHIIO, JOJDKHBI OBITh OTJENICHBI CKBO3HBIM
IIBOM OT CMEXHBIX ()yHIAMEHTOB 3IaHHS, COOPY)KCHHSI M 000OpYyHOBaHUS, a
TaKKe OT MoJa.

HpnMeqal—me. CoenuHeHne CI)yHI[aMeHTOB MallluH C CI)yHI[aMeHTaMI/I 34aHUs WK OIIMpaHue
Ha HHX KOHC’I‘pyKHHI‘;I 30aHAA JOIMYCKACTCA B OTHCJIBHBIX CilIy4asx, yKa3aHHBIX B OTHCIBbHBIX
COOTBETCTBYIOLIUX pa3aciiax.

1.6. C uenpio yMeHbIICHHS BHOparmii (pyHIaMEHTOB MAUIMH C AWHAMHU-
YeCKMMHU Harpy3kaM# IPH COOTBETCTBYIOIIEM OOOCHOBAHWU PEKOMEHIYeTCs
MIpeIyCMaTPUBATh MX BHOPOU3OJIAIHUIO.

1.7. YcTpoiicTBO (yHIaMEHTOB MAlIMH ¢ TAHAMAYECKAMH HArpy3KaMu,
3a UCKITI0YeHHeM (yHIAMEHTOB TypOoarperaroB MOIIHOCTBIO 25 Thic. KBT u
Oosee, TOIMycKaeTCsl HA HACBHINHBIX TPYHTAX, €CIIU TaKHue TPYHTHI HE COAEpIKaT
OpraHMYECKHUX MpUMECEH, BBI3BIBAIONINX HEPABHOMEpHBIE OCAIKH TpyHTa
mpu cxatud. [Ipm 3TOM OCHOBaHME M3 HACHIIHBIX T'PYHTOB JIOJDKHO OBITH
YIUIOTHEHO (TSDKENBIMH TPaMOOBKaMH, BHOpHUpPOBaHMEM WIH JPYTUMH
crocobamu) B cooTBeTcTBUH ¢ TpeboBanmsiMu CHull 2.02.01-83.

Ipumeuyanne. @DyHIaMEHTHI MallMH HEUMITYJIbCHOrO (HEYyJapHOro) IEWCTBHUSA C
JIBHT'ATEIIMUA MOLIHOCTBIO MeHee 500 KBT co cpeHHM JaBiIeHHEM I10J IOAOMBON (yHIaMeHTa
OT PacyeTHBIX CTATHYECKHX Harpysok menee 70 klla (0,7 krc/cm®) IOMycKaeTCs BOSBOANTD HA
HACBIIHBIX TPYHTaxX 0e3 MCKYCCTBEHHOI'O YIUIOTHEHHMs, €CIM BO3pacT HACBHIIM W3 IHECYaHBIX
TPYHTOB HE MEHee ABYX JIT U U3 NbLIEBATO-ITIMHUCTBIX TPYHTOB HE MEHEe IISITH JIeT.

1.8. IIpu npoekTrpoBanuy (HyHIAMEHTOB MAIIMH HA ECTECTBEHHOM OCHO-
BaHWHU CIICIyeT CTPEMHTHCS K COBMEIICHHIO HAa OJHON BEPTHKAIN IEHTpa
TSDKECTH IUIOIAAM TOJOIIBEI (DyHIAMEHTa M JHMHHUHA JeHCTBHS paBHOACH-
CTBYIOIIEH CTaTHYECKUX HArpy30K OT Beca MAalIMHBI, (pyHZaMeHTa W TpyHTa



Ha 00pe3ax | BeIcTynax (yHAaMeHTa, a Ul CBalHBIX ()yHIAMEHTOB - [IEHTpa
TSKECTU IJIaHA CBall M JIMHMN AEUCTBHSA PABHOAEHCTBYIOLIEH CTATUYECKHUX
Harpy3ok OT Beca MAIIMHBI M POCTBEpKa. [IpM 3TOM 3KCHEHTPHCHTET, Kak
MIPaBUJIO, HE IOJDKEH MPEBBIMIATH (33 HCKIIIOYEHHEM CIIy4aeB, OTOBOPCHHBIX B
OTIAJIEHHBIX pa3zenax) Ui TPYHTOB C pacUeTHBIM CONPOTHBIEHHEM Ry < 150
kIla (1,5 krc/cm?) 3%, a JUIs FPYHTOB C PacyeTHBIM CONPOTHBICHHEM Ry>150
k[la (1,5 krc/cm?), a Takke cBaifHBIX ()YHIAMEHTOB M3 BHCAYHX CBail - 5%
pa3Mepa CTOPOHBI ITOIOUIBHI (DyHIAMEHTA, B HAIPABJICHUH KOTOPOH CMEIICH
LEHTP TSDKECTH. 3Ha4YeHUe R, CliellyeT ONpenessTh MO_TaOJMIHBIM JaHHBIM
CHull 2.02.01-83; mis ¢yHIaMeHTOB TypOoarperatoB 3KCLEHTPHUCHUTET HE
JIOJDKEH TpeBBIIATh 3% yKa3aHHOTO pa3Mepa HE3aBHCHMO OT 3Ha4deHUus Rj.
Jlist OCHOBaHMH, CIIOKCHHBIX CKIBHBIMH TPYHTAMM, a TakKXKe CBalHBIX
(yHIITaMEHTOB M3 CBal-CTOEK, 3HAUCHHE SKCIIEHTPHCUTETa HE HOPMHUPYETCH.

1.9. ®yHaaMeHTsI MallvH ¢ JMHAMUYECKHIMHU HAarpy3KaMH CIIeTyeT IpOeK-
THUPOBATH:

MacCHUBHBIMU B BHAE OJOKa WJIM IUIUTHI C HEOOXOAUMBIMH NPHIMKAMH,
KOJIOJIAaMH M OTBEPCTHSAMH JUI Pa3MEIIEHHs YacTeld MallMHBI, BCIIOMO-
raTebHOTO 000PYNOBaHMs, KOMMYHUKAIMH U T.1.;

CTEHYATHIMH, COCTOSIIMMH M3 HIDKHEH (yHZaMEHTHOM mHMTHl (WK
pPOCTBEpKa), CHCTEMBI CTEH M BEpXHEH IUIMTHI (WJIM pambl), HA KOTOPOU
pacrionaraercs 000py/I0BaHHE;

PaMHBIMH, TPECTaBISIONMMU COOOH MPOCTPAHCTBEHHYIO KOHCTPYKIIHIO,
COCTOSIIITYIO, KaK MPaBHJIO, U3 BEPXHEH IUIUTHI HJIM CHCTEMBI OaJIOK, OITMparo-
IIMXCS Yepe3 psift CTOEK Ha HIKHIOK (YHIAMEHTHYIO ILUIUTY;

OOJIETYCHHBIMH A3 IMYHBIX KOHCTPYKTMBHBIX THIOB, B TOM YHCIIC
0€3pOCTBEPKOBBIMH CBaHBIMH.

1.10. OGopynoBaHue ¢ BpAIAIOMIUMHCST YacTSIMH, KPHBOIIHUITHO-
IIaTYHHBIMH MEXaHW3MaMM M CTaHOYHOE 00OpyMOBaHHE, arperupyemMoe Ha
JKeJIe300€TOHHBIX ONOPHBIX IUINTAX, JOIYyCKAaeTCs yCTaHaBIMBAThH Oe3 dyHIa-
MCHTOB Ha IOACTHJIAIOMINI CJIOW TI0JIOB NPOMBINUICHHBIX 3AaHUH IpH
000CHOBaHMH PacyeToM, a TAKXKE B CIydasix, yKa3aHHbBIX B COOTBETCTBYIOIINX
pasnenax.

1.11. IomomBy (hyHAAMEHTOB MAIlIMH, KaK IIPABIJIO, CICAYET MpeaycMat-
PHBaTh MPSMOYTOIBEHOH (JOPMBI B IUIAHE M PACIIONIAraTh Ha OJJHOM OTMETKE.

Bricoty (yHmaMEeHTOB MamMH cieayeT Ha3HadyaTh MHHUMAJIBHOW U3
YCIIOBHI pa3MelIeHHs TEXHOJIOTHIECKOro 000py/I0BaHus, BEIEMOK H IIAxT, a
TaKXKe TITyOMHBI 331K (PYHIaMCHTHBIX OOJTOB.

Jlanee BMecTO TepMuHA «cpelHee MABIEHHE MOX MOIOIIBOH (hyHIAMEHTA OT PACUETHBIX
CTaTHYECKHUX Harpy30K» UCIIONB3YeTCsl TePMUH «CPEIHEe CTATHIECKOE NaBJICHHE MO/ ITOOIIBOH
dynnamenTay.

1.12. Tlpu npoeKTUpOBaHUN paMHBIX ()YHIAMEHTOB PEKOMCHIYETCS:

co0moaTh CUMMETpHIO (yHIAMEHTa Kak 10 oOIiell reoMeTpudecKoi
cXeMme, TaK 1 1o (popMe JIEMECHTOB;

pacriojaraTth pUreid IONEPeYHbIX paM CHMMETPUYHO 10 OTHOIICHHUIO K
0CSIM CTOEK;

n30erarh repeiadun Harpy30K Ha PUTENN U OAJIKH ¢ SKCLIICHTPUCHTETOM;

IIPOEKTUPOBATH BEpX (hyHIAMEHTOB 0€3 YCTYIOB 10 BHICOTE;

Ha3HA4YaTh BBUICTHI BCEX KOHCOJICH MUHMMAaJIbHO BO3MOXKHBIX Pa3MepOB,
IIPUYEM BBICOTY OTIOPHOTO CEUYEHHsSI KOHCOJIN TIPH OTCYTCTBHH COOTBETCTBYIO-
IIMX pacueToB NpuHUMAaTh He MeHee 0,75 ee BblueTa.

1.13. BricoTy HWXHElH (yHHaMEHTHOW IDIMTHI B CTEHYATHIX U PaMHBIX
(dyHIaMeHTax cieqyeT NMpUHMMATh II0 pacdery, HO He MeHee 0,4 M um He
MEHee TOJIIIMHBI CTEHBI WM OOJIBIIEr0 pa3Mepa CTOEK.

Bepxuss kene3oOeroHHas IUmTa (pamMa) CTeHYAaToro (QyHIaMeHTa
JIOJDKHA OBITH JKECTKO CBs3aHa CO CTEHaMH. HIDKHIOI MOBEPXHOCTH IUIMTHI
PEKOMEHIYETCsI BBIIIOIHATH Ha OJJHOM OTMETKE.

CTeHBI cielyeT pacnoniaraTb, Kak IMPaBWIO, BAOJb JACHCTBHS TOPH30H-
TAJIBHBIX TUHAMHYECKUX HAarpy30K.



1.14. Tunsl (hyHIAMEHTHBIX OOJTOB, CIIOCOOBI MX yCTAaHOBKH, a TaKKe
MaTepHall ¥ yCTaHOBOYHBIE ITapaMeTphl CIeyeT Ha3Ha4aTh B COOTBETCTBUH C
tpeboBanmsiMu CHull 2.09.03-85.

[Tpn ynapHoii Harpy3Ke, a Takke PH AMHAMHUYECKHUX Harpyskax, TpeOyro-
IIAX YCTaHOBKM OOJITOB IMaMETpOM He MeHee 42 MM, cliefyeT HPUMEHSTh
ChEMHBIC ()YHIAMEHTHBIC OOJITHL.

PaccrossHre OT HW)KHHX KOHIIOB OOJNTOB 1O IOJOMIBEI (yHIaMeHTa
OJDKHO OBITE He MeHee 100 MM.

1.15. KoHCTpYKTHBHOE apMHPOBaHUE MAaCCHBHEIX (DYHIaMEHTOB IpEIyC-
MaTpuBaeT oOllee apMHpPOBaHHE IO IOJOIIBE W MECTHOE I0J[ CTaHHMHAMHU
MaIllFH ¥ B MECTaX PE3KOT0 N3MEHEHHS pa3MepOB CeUeHUs (PyHIaMEHTA.

ITpn apmupoBaHMM NOAOIIBBHI (DYHAAMEHTOB IHAMETPBI IPOJOJBHBIX U
TIOTIEPEYHBIX CTEPKHEH ciiefyeT NMpUHUMATh He MeHee 10 MM mpu cTopoHe
MIOJIOIIBEI MeHee 3 M M He MeHee 12 MM mpu GojplieM pa3Mepe ¢ Iarom
crepxkHeit 200 MM.

ITpn MecTHOM apMHpPOBAaHHUHM II0Jl CTAHWHAMH MAallWH HEYIapHOTO JeHCT-
BUSI TMAMETP CTEpXKHEH cilefyeT NMPUHUMATh B 3aBUCHMOCTH OT AWaMeTpa
0onTOB, KpensAmux obopymoBaHue K QyHIameHTam, coriacHo tadn. 1. [lpu
3TOM Pa3Mep CETOK JOJDKEH IIPEBBIIATh pa3Mep CTAHUHBI MAIIMHGI B IUIAHE,
Kak npaBwio, Ha 300 - 600 MM B 3aBUCHUMOCTH OT AMAaMeTpa apMmaryphbl,
paBHoil 10 - 20 MM cooTBeTcTBEeHHO. PekoMenayemblil mar crepxknet - 200
MM.

MecTHOE apMHUpPOBaHUE I10]] CTAHWHAMH MAIIHH C YIapHBIMH Harpy3KaMu
ClIeyeT MPOU3BOANTD COTIIACHO YKa3aHUSIM COOTBETCTBYIOIIHX Pa3/IeloB.

Jlist apMHpOBaHUs y4acTKOB (hYHIaMEHTOB, BOCHPHHUMAIONINX YIapHbIC
Harpys3KH, clelyeT, KaK MpaBuIo, IPUMEHSTh BI3aHHYyI0 apMatypy. [Ipu atom
3alIUTHBIN CIIOW OETOHA CcIieIyeT MPHHUMATh He MeHee 30 MM.

Jlnametp O0nTOB JUIS Menee 42 42-56 Bonee 56
KperieHus 000pyJ0BaHus,
MM
Jlnamerp crepkHen, MM 10-12 12-16 16-20

ITpumeuanue. B MaccuBHBIX (hyHIAMEHTaX MAIMH HEYIApPHOTO JeicTBHsA oObeMoM 20 M u
MeHee o0IIee apMUPOBAHKE TI0 TIOIOMIBE JI0ITYCKAEeTCsA HE TIPelyCMaTpUBaTh.

1.16. ApMupoBaHHE >JIEMCHTOB CTCHYATHIX M PAMHBIX (YHIAMCHTOB
OCYIIECTBISIETCSl 0 pacueTy B cooTBeTcTBHM ¢ TpeboBanmsamu CHull
2.03.01-84 ¢ yueToMm crenyromux JONOJIHUTENbHBIX YKa3aHUll;

apMaTypa 0aJloK, pUresieif M CTOEK JOJDKHA MMETh 3aMKHYTBIC XOMYTHI
WIN CTEPXXHH, TPHBAPEHHbIE K MPOJONBHBIM CTEPXKHSAM II0 IEPUMETPY
MIONIEPEYHOT0 CEUEHHSI KOHCTPYKIINH;

CTOMKH CIIEAYIOT apMUPOBaTh CUMMETPUYHON MPOJOJIBHONW apMaTypoi ¢
marom He 6onee 300 mMm;

mo OOKOBBIM T'paHsAM OalloK W purenedl He pexke dem depe3 300 MM 1o
BBICOTE CEUCHUS CIJICIYeT YCTAHABINBATH IPOMEXYTOUHBIE CTCPIKHHU JUaMET-
poMm He MeHee 12 mm;

NP KOHCTPYKTHBHOM apMHPOBaHHH CTEH CTEHYATOro (pyHIaMeHTa Iua-
METp BEpTHKAIBHBIX CTEP)KHEH MOJDKeH OBITh He MeHee 12 MM, a TOpPH30H-
TanbHBIX - He MeHee 10 mwm. Ilar crepxHel B 000MX HaNpaBICHUSIX CICIYCT
MpUHUMATH paBHBIM 200 MM.

1.17. TemnepaTypHO-ycaJ0o4HBIC IIBEI B (PYHIAMEHTAX CIEYeT, Kak mpa-
BWJIO, TIPEyCMATPUBATh HA PACCTOSHHAX:

JUTSl MOHOJIUTHBIX O€TOHHBIX (hyHIaMeHTOB 20 M;

JUISL JKeNe300eTOHHBIX (pyHAaMeHTOB MOHOJIMTHBIX 40 M, cOOpHO-MOHO-
JUTHBIX 50M.

VYka3aHHBIE PACCTOSHUS MOTYT OBITH YBEJIMUCHBI MPU COOTBETCTBYIOIIEM
o0ocHoBaHuy. [Ipy 3TOM IIBBI ClleTyeT PacloIOKUTh TAKUM 00pa3oM, YTOOBI
Ha OTIENBbHBIX ydYacTKax (yHAaMeHTa, pas3[eNeHHBIX IIBaMH, Pa3MECTHUTh
o0opyoBaHue, He CBA3aHHOE KECTKO MEXIy cOOOH.



JI1s yMeHbIICHHS TEMITEPAaTyPHBIX AehopMaIid JOYCKAeTCsl YCTPanBaTh
BpPEMCHHBIC TEMIIEPaTYPHO-YCATOYHEIC IIBHI.

[Ipu orpanndeHnn nporuda GpyHIaMEHTa IO TEXHOJIOTHYECKUM TpeOOoBa-
HUSM BMECTO TEMIIEPaTypPHO-YCAIOYHBIX IMBOB CICIyeT IpeaycMaTpHBaTh
MEPONPHUATHA IO PErYIHPOBAHHUIO TEMIIEPATypHOTO peXMMa IIPH YKIIaIKe
OeroHa. B 3ToM ciydae yCTpOHCTBO BPEMEHHBIX TEMIICPATYPHO-YCATOTHBIX
IIBOB HE JIOITyCKACTCSL.

1.18. [Ins pyHIaMEHTOB WM WX OTAETBHBIX YYACTKOB, OJBEPTAFOIIIXCS
BO3JICHCTBUIO arpeCCUBHBIX CpEl, JOJDKHBI OBITh IPEIYCMOTPEHBI MEPHI O
UX 3alIUTEe B COOTBETCTBUH ¢ TpeboBanmsamu CHull 2.03.11-85.

OBIIUE YKA3AHUSA 10 PACYETY OCHOBAHUI
N ©YHIAMEHTOB

1.19. PacueT ¢pyHIaMEHTOB MaIllWH U UX OCHOBAHHUI BKITIOYACT:

oTpeJieTIcHUe aMIUTUTYA KoyeOaHui a (yHZaMEeHTOB WIIM OTACNBHBIX MX
3JIEMEHTOB;

MIPOBEPKY CPEIHETr0 CTATHCTHYECKOTO JaBJICHUS IIOJ MOJOIMIBOH (yHIa-
MEHTa Ha €CTECTBEHHOM OCHOBAHMH p WM HECYILEH CIIOCOOHOCTBIO CBai;

pacdeT IIPOYHOCTH HJIEMEHTOB KOHCTPYKIHMH (yHIaMEHTa.

[Mpn HanuumMu B 34aHUM Ha IIPOEKTUPOBAHHME TEXHOJOTMYECKUX Tpebo-
BaHMH, OIpaHWYMBAIONINX NepeMelneHns n nedopmanuu GyHIaMeHTa, cie-
JIyeT BBINOJHUTH WX CTaTHYECKUH pacdeT M3 YCIOBHS COBMECTHOW aedop-
Malyy OCHOBaHMSA M (DyH/IAMEHTA.

Tabmuma 2
MarmmHsl IIpenensHO nomycTUMAs aMILUTUTY/A KoJeOaHmit
Ay, MM

C BpaIlaIONIMMHUCS YacTSIMH IIPH 9acTOTe I'opH30HTAIBHBIX BeprukaisHBIX
BpaleHus, 00/MuH:

menee 500 0,2 0,15

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

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

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

cpbime 1500 0,05 -
C KpUBOIIMIHO-IIATYHHBIMH MEXaHH3- Jl1st mepBoit Jl1st BTOpOi
MaMH TP 9aCTOTE BPAILICHUS, 00/MUH: TapMOHHKHI TrapMOHHKE

menee 200 0,25 0,15

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

ot 400 1o 600 0,15-0,1 0,1-0,05

cbime 600 0,1 0,05
JIpoOHITK KOHYCHBIE U IIIEKOBBIE 0,3
JIpOOHIIKH MOJIOTKOBBIC Kak ju1st MalifH ¢ BpalaloMUMICS YacTIMU
Ky3He4YHbIe MOJIOTBI 1,2 (0,8%)
Ipeccot 0,25
DOpMOBOYHBIE MAIIUHBI 0,5 wm mo I'OCT 12.1.012-78 (mpum pacrmo-

JIOXKEHUU Ha yHJaMeHTaX paboynx MecT)

MenbHuULBI 0,1%*

* [Ipu BO3BeeHHU (PyHIAMEHTOB HAa BCEX BOJOHACHIIMICHHBIX MECKAX, & TAKXKE HA MEJKHX U
MBUIEBATHIX MAJIOBJIAKHBIX U BJIAXKHBIX MIECKAX.
** CpeHEeKBaIpaTUUECKOE 3HAUYCHUE aMILIUTY/Ibl KOJIeOaHMUM.

IMpumeyanus: 1.

I[J'ISI TIPOMEKYTOYHBIX 3HAYCHHH YacCTOThI

JIOIyCTHMAsi aMIUTUTY/a ONIPEAEIIIeTCs] HHTEPIIOSIHEH.
2. s mammH ¢ gactoToi Bpamenus 200 o0/MHH W MeHee IpH BbICOTE (YHIAMEHTOB
6onee 5 M IpefenbHO IOMYCTUMAsl aMILTHTY i yBenuduBaercs Ha 20%.

BpallleHuss NOpeacibHO

1.20. AMIHTY 16 BBIHYXKICHHBIX M CBOOOJHBIX KoJneOaHWi (pyHIaMeHTa
WIHA OTICITBHBIX €ro 3JIEMECHTOB CIEAYeT ONPEACIATh I Pa3iIMYHBIX THUIIOB
MallMH COIJAaCHO YKAa3aHUSM COOTBETCTBYIOUIMX pasnenoB. OmnpeneneHue
aMIUTUTYZ KoJieOaHUH MPOU3BOAUTCS Pa3NEbHO 10 HATIPABICHUSIM U COOT-
BETCTBYIOIIIUM YacTOTaM KOJICOaHHIA.

AMIUITY B KOTeOaHnit pyHIaMEeHTa TOJDKHBI YIOBICTBOPSATH YCIOBHIO



asa, (1)

IIe a - HauOoJbIIas aMIUTHTyNa KojeOaHWi (yHIaMeHTa, ompeaesseMast
pacderoM;

a, - TIpemeNbHO IOMyCTHMas aMIDIMTyIda KoyeOaHuii (yHmameHra, yc-

TaHaBIMBacMasl 3aJaHUEM Ha IPOCKTUPOBAHHUE, a IIPH €€ OTCYTCTBUU
B 3aJ]aHUH MTPHHUMAaeMas 1o Tald. 2.

[pu pacyere xonebanmii GyHAaAMEHTOB MAIIHMH JOIYCKACTCS:

paccMaTpuBaTh OCHOBaHHUE Kak YIPYTO-BSI3KOE JIUHEHHO
nepopMupyeMoe, CBOWCTBA KOTOPOTO ONpeneisrorcs Kodddummenramu
VOPYroro paBHOMEPHOTO ¥  HEPAaBHOMEPHOTO  CXKAaTHsA, YIOPYroro
PaBHOMEPHOTO W  HEPaBHOMEPHOTO CIBHTa H KO3 QHUIHCHTAMH,
XapaKTepU3YIOUINMHA AeMII(HUPOBAHNE;

HE YYUTHIBATh AKCICHTPUCUTET B pacIpelelicHHd MacC (QyHIaMEHTa,
€CJIM OH HE MPEBHIIIACT 3HAYCHUH, YKa3aHHBIX B 1. 1.8;

IIPH YIIPYTOM HEPaBHOMEPHOM CXKAaTHH (ITOBOPOTE IOJOIIBH (pyHIAMEHTA
OTHOCHTEIIFHO TOPU30HTAIILHOW OCH, MPOXOISIICH dYepe3 HEHTP TsHKECTH
MOMOMmBEl (hYHIAMEHTa TEPICHANKYIIPHO IDIOCKOCTH KoJeOaHWA) IOIyc-
KaeTcs MPUHUMATD, YTO IUIOCKOCTh KOJIeOaH!H mapauiebHa INHAN TCHCTBUS
BO3MYIIAFOIICH CHITBI WK THIOCKOCTH ACHCTBHS BO3MYIIAOIIETO MOMCHTA.

[lpu neiictBuu Ha (QYHAAMEHT MANIMHBI OJHOBPEMEHHO HECKOJIBKHIX
BO3MYIIAMONINX CHJI U OTCYTCTBHU JAHHBIX 00 MX (pa30BOM COOTHOIICHHU
paccMaTpUBAIOTCS BapHAHTHI CHH(A3HOTO W MPOTHBO(A3HOTO ACHCTBHS CHII,
BEI3BIBAIONINE HanOOIee HeOMaronpusTHeIE (YOPMBI KOJICOAHUIA.

1.21. CpenHee cTaTHYECKOE NABJICHHE IIOA IIOAOIIBON (yHIAMEHTa Ha
€CTECTBEHHOM OCHOBAaHWH p JUIS BCEX THUIIOB MAIUH, ICPEYHCICHHBIX B Ta0.
3, HOJDKHO YAOBICTBOPSATH YCIOBUIO

P Vo Ya R, )

TJie p - CPeJJHee CTATUCTUUECKOE JaBJIeHHE T10/1 TIOI0MIBOM (QyHAaMeHTa;

%0 - K03 QUIHEHT ycmoBHui paOOTHI, IPHHAMAECMEIH 1Mo Tab. 3;

%1 - KOO(QUIMEHT yCIOBUi paboThl IPYHTOB OCHOBaHMS, MPHUHHMA-
eMBbIil JUIi MENKUX M TBUICBATHIX BOJIOHACHIIICHHBIX IECKOB U
MBUIEBATO-TJIMHUCTBHIX TPYHTOB TEKy4Yei KOHCHUCTEHLIMH PaBHBIM
0,7 (npu mpoekTHpPOBaHUK (DYHIAMEHTOB C MAacCOW IMMaIarollux
gacteii Oomee 10 T 3HaueHme KodpdunueHra y.,,=0,7
NIPUHAMAETCS TaKKe ISl MAJIOBIAXHBIX M BIAXHBIX MEIKUX U
IIBUIEBATBIX TIECKOB M BOJOHACBHIIIEHHBIX IIECKOB CpeIHEH
KPYMHOCTH M KpPYNHBIX); A BCEX OCTaJbHBIX BHIOB W
COCTOSIHUH TPYHTOB ), 1=1;

R - pacueTHOE COIPOTUBIICHHE IPYHTa OCHOBAHHUS, ONpENeIsieMoe B
cootBetcTBUH ¢ Tpeboanusamu CHull 2.02.01-83.

Tabmuna 3
MamuHs! Koaddunuent ycaosuit
paboThl Y 0
C  KpHMBOILMITHO-IIATYHHBIMH  MEXaHM3MaMHM,  IPECCHI, 1,0
METAJUIOPEXKYIIME CTAaHKH, BpAMIAoIIUecs MeYH, MPOKaTHOe
obopynoBaHue
C BpamarmomUMHUCS YacTSAMH, JAPOOWIKH, MEIbHUYHBIE 0,8
YCTaHOBKH
Ky3HeuHble MOJIOTHI, ()OPMOBOUYHBIE MAIINHBI, 000PYIOBaHUE 0,5

GOMHBIX IUIOWIAOK, Il KOTOPBIX ()yHAAMEHTBI BBIOIHSIOTCS
B BHJE Kopoba

1.22. Pacyet NpoOYHOCTH 3JIEMEHTOB KOHCTPYKIUH (yHIaMEHTOB pa3iny-
HBIX THIIOB MallMH JIOMYCKAeTCsl MPOM3BOJAWTh Ha CTATHYECKOE NeicTBHE
pacyeTHbIX JMHAMHYECKHX Harpy3ok, ompeneisieMbix 1o ¢opmyiae (3).
Pacuer MmaccuBHBIX (YHIAMEHTOB Ha MPOYHOCTh, 33 HCKIIOYCHUEM
ocnabJIeHHBIX CEYEHHUH, KOHCOJBHBIX y4YacTKOB M Ip., KaK IpaBWJIO, HE
MIPOU3BOJATCS.



1.23. Ilpu ompeneneHUH PaCUYETHBIX CTATUYECKHX HArpy30K, B YHUCIO
KOTOPBIX BXOIMT Bec (PyHOaMEHTa, Bec TpyHTa Ha oOpe3ax (yHHaMeHTa, BeC
MallMHBl U BEC BCIIOMOTATEILHOTO 000pYHOBaHMS, KOA(PQUIMEHT HaIex-
HOCTH I10 Harpy3Ke j; IPMHUMAETCA B COOTBETCTBMU ¢ TpeboBanusaMu CHull
2.01.07-85 mpm pacueTe MPOYHOCTH M PaBHBIM | IpH MpPOBEPKE CPETHETO
CTaTHUCTHYECKOTO JaBJICHHS MO/ MOAOIIBOK pyHIaMeHTa.

PacueTHble nMHaMUYECKUE HArpys3ku F; OT JUHAMHYECKOTO BO3ACHCTBUS
JBIDKYIITUXCS 9acTeil MAIlMHBI WM HAarPy3KH, MPEICTaBIAIOMNE KaKOH-1100
0COOBIil BU CHIIOBOTO BO3ACHCTBHA (HAIpUMeEp, MOMEHT KOPOTKOTO 3aMBbI-
KaHUsA, 0OPBIB MOJIOTKA MEJILHUIIBI U T.11.), ONIPEIEISFOTCSI:

IpU pacdeTe KoyIeOaHUI NpPOW3BENEHHE 3HAUCHWS HOPMATHUBHOM
TUHAMUYECKON Harpy3ku F),, COOTBETCTBYIOIIETO HOPMaJbHOMY SKCILTyaTa-
LUOHHOMY pEXHMY paOOThl MAIIMHBI W NPUHAMAEMOIO IO YKa3aHMAM
COOTBETCTBYIOIIMX Pa3AeioB MIH IO 33JaHUI0 Ha MPOEKTUPOBAaHHE, U KO3(]-
(uiMeHTa HaEKHOCTHU MO Harpyske y=1;

NP pacyeTe IPOYHOCTH 3IIEMEHTOB KOHCTPYKLMH (yHIaMeHTa II0

dopmyie
E=yn F 3)

rae 1 77 - Ko3QQUINEHTB COOTBETCTBEHHO HAJIEKHOCTHU 110 HArpysKe u
JMHAMHYHOCTH, TIPHHAMAaEMBbIe 110 Taoi. 4;

F, - HOpMaTUBHOE 3HauCHHE NMHAMHYECKOW Harpy3Ku, COOTBET-
CTBYIOIIICE HOPMAJIBHOMY SKCIUIyaTallMOHHOMY PEXUMY pa-
0OTHI MAIIMHBI WK 0COOOMY CHIIOBOMY BO3JECHCTBHIO U TIPH-
HHMaeMO€ 110 COOTBETCTBYIOIIUM pa3zeiaM WIH 110 331aHHI0
Ha IIPOCKTUPOBAHME.

Tabmuma 4
Koadpdpuument Kospduument ruHaMudHOCTH 7]
Mamunst HaJIE)KHOCTH 110 JUI HATPY30K
Harpyske BEPTHKAJIBHBIX TOPH30HTAIIb-
4 HBIX

C BpalaoUMHCS YaCTAMU:
a) Harpysku, cCO3/aBacMble
JIBHOKYLLIAMHUCS YacTSIMH
MaIIMHBL, [PH  YacToOTe
BpaIleHus, 00/MHH:

menee 500 4 3 2

ot 500 o 1500 4 3-6% 2

«1500 « 2000 4 6-10* 2

cB. 2000 4 10 2
0) Harpy3ku OT MOMEHTa 1 2 -
KOPOTKOT'O 3aMbIKaHHs
C KpHBOIIUITHO-IIATYHHBIMH
MEXaHH3MaMH IIPU YacTOTe
BpaleHus, 00/MuH:

10 600 2 1 1

cB. 600 1 4 2
JlpoOWIIKM  IIEKOBBIE, KO- 1,3 1,2 1,2
HYCHBIE
JIpoOMIIKY MOJIOTKOBEIE 4 1 1
MenbHuLbI 1,3 - 1
IMpeccer 1,5 2 2
IIpokatHoe 06OpyIOBaHKE 1,2 2 2
Bpamarouuecs neun 1(2*%) 1 1

*JInst  IPOMEXYTOYHBIX 3HAYEHMH YacTOThl BpAIlEHHsA 3HA4YeHUs Kod(pduiuenTa
JIMHAMUYHOCTH ONPEIEIAIOTCA HHTEPIOIAINEH.

**Jlnst kpaltHUX orop (yHJaMeHTa K FOPH3OHTAIBHON Harpyske, IEHCTBYIOIIEH Iomepex
ocu 1edy (Ipu yucie onop dosee IByX).

IMpumeuanns: 1. Jlna TtypOomammH MomHOCThIO ©Oonee 25 Thic. kBT 3HaueHnme
koa(duunenHTa 7 cnemyer yMeHbIIATh B J1BA pasa.



2. Uil Mall¥H C BPAIAIOIIUMHUCS YacTSIMH, y KOTOPBIX HMMEIOTCS TaKKe BO3BPATHO-
[OCTYIATEIBHO BIDKYIUCHCS MAacchl, KOI(QOHUIMEHT HAJIEKHOCTH [0 HArpyske Ul JHHa-
MHYECKHX Harpy30K, CO3aBacMbIX 3THMHU MacCaMH, CJICAyeT IPUHUMATh J =1,3.

3. 3navyeHust Kod(QHIMEHTa 77 OTHOCATCS K IKeNe300eTOHHBIM (yHmameHTam. J{is
CTaJIBHBIX (PyHIAMEHTOB CJIELYeT IPOU3BOANTH JUHAMUYCCKUIT pacyer.

4. IlpuBeneHHbIE B TaOIUIIE 3HAUCHHS 7] YIUTHIBAIOT 3HAKOIIEPEMEHHOE AeHCTBHE HAIPY30K.

1.24. Tlpu npoexktupoBaHuH (YHIAMEHTOB MAIIWH C JAMHAMHUYECKHUMHU
Harpy3KaMu A7l CTPOUTENbCTBA B CEHCMHUYIECKHUX palfoHax pacueT MPOYHOCTU
3JIEMEHTOB MAaCCHUBHBIX (DyHIIaMEHTOB CJeIyeT NMPOU3BOANUTH Oe3 yuera ceif-
CMUYECKUX BO3JEHCTBUM.

IIpu pacuere paMHBIX, CTEHYATBIX M OOJIETYCHHBIX (PYHIAMEHTOB Ha
ceificMudyeckne BO3ACHCTBHA B 0CO0O€ COYETaHHE HArpy3o0K CIeAyeT
BKJIIOYATh PAacUETHBIC NTUHAMUYECKHE HArpy3Kd, CO3/laBacMble MAlIMHAMHU B
HOPMaJIbHOM 3KCIUTYyaTal[HOHHOM peXuMe, ¢ K0I((GHUIUEHTOM HaIeKHOCTH
1o Harpyske yr=l.

1.25. OCHOBHYIO yNpYIyl0 XapaKT€pPUCTHKY €CTECTBEHHBIX OCHOBAHUI
(yHIAaMEHTOB MalIuH - K03 GHUIUESHT YIPYroro paBHOMepHoro cxatus , C.,
kH/M (Tc/M’), clegyer ompedensith, KaK TMPABHIO, 10 pE3yIbTaTaM
HCTIBITAHUM.

[Tpu oTCYTCTBHM 3KCHEPHUMEHTANBHBIX JaHHBIX 3HadeHue C, 1 GpyHaa-
MEHTOB C IUIOIIaAbI0 oaomBE 4 He 6osiee 200 M 1omMycKaeTcsl ONpeaeniTh
o gopmyne

10
C. =byE[ 1+,|—2 | (4)
z 0

rae by - Kod(puuMent, M, NPUHHMAEMEIH PaBHBIM Ul MECUAHBIX
rpyHTOB 1, juia cymeced W CyrMHKOB 1,2, il TJIMH H
KPYITHOOOJIOMOYHBIX TPYHTOB 1,5;

E - moayns medopmary rpyHTa HOA MoxouiBoi ¢yHnamenra, xlla
(Tc/M?), ompenenseMslii B cOOTBETCTBUH ¢ TpeGopanmamu CHull
2.02.01-83;

A - TUIOmaIb MOXOMBE (ByHIAMEHTA, M°.

Jns ¢yHmaMeHTOB C IUIOMIAaNbBI0 MOJOMIBHEI A, mpesbimatomieid 200 M2,
3HaueHne koddummenra C, mpuHEMaeTcss Kak i (yHIAMEHTOB C ILIO-
IIAIbI0 ITOJOIIBEI A=200M>.

1.26. Koadpdunuents: ynpyroro HepaBHoMepHoro cxatus C, xH/m
(tc/M”), ympyroro paBHomepHoro caura C, kH/M (tc/M’), m ympyroro
HepaBHOMepHoro cagura C, kH/m (Tc/M’), IPHHEMAIOTCS PABHBIMH

c, =2C; (5)
C,=0,7C_; (6)
c,=C.; (7)

1.27. Koo duiuenTs! KeCTKOCTH I eCTECTBEHHBIX OCHOBaHUM K., K,
K., K, onpenensiorcs 1no Gopmynam:
IIPH YIIPYTOM PaBHOMEPHOM CxkaTwd - K, KH/M (Tc/™m),

K. =C_4; ®)

IIPU YIPYrOoM HEPAaBHOMEPHOM CXKaTHH (TTOBOPOTE ITOIOUIBHI (PyHIaMEHTa
OTHOCHTEIILHO TOPU30OHTAIIBHON OCH, MPOXOISAMIEH Yepe3 HEHTP TSHKECTU IO-
JomBbl (GyHIaMeHTa NepHeHUKYIAPHO MIOCKOCTH Konebanuil) - K, kH-M
(Tcm),

K =C1I : )



IIpH YIIPYTOM paBHOMEpPHOM crBure - K, kKH/M (Tc/m),
K, =C.4; (10)

IIPU yIIPyTrOM HEPaBHOMEPHOM CIBHre (TI0OBOPOTE MOJOMIBEI (PyHIaMEHTa
OTHOCHUTEJIFHO BEPTHKAIBHOMH OCH, NPOXOMAIIEH dYepe3 ILEHTP TKECTH
nofowmssl ¢pynnamenta) - K, kH-m (tcm),

K,=C,I,. (11)

B dopmynax (9), (11):

I, u I, - COOTBETCTBEHHO MOMEHT WHEPLMH IUIOIAIH NOJOIBH (DyH-
JAMEHTA OTHOCHTENHHO TOPH3OHTAIBHOH OCH, INEpHEHANKY-
JSIPHOM IUTOCKOCTH KOJIeOaHWH, W BEPTUKAIBHOM ocu (yHIa-
MEHTa, IPOXOJISIINX Yepe3 EHTP TSHKECTH MOJONIBBL, M*

1.28. Jemmupyromue CBOHCTBa OCHOBAHHS JODKHBI YIUTHIBATHCS OTHO-
CUTENbHBIM  JeMidupoBanueM &£ (ONs  KPUTHYECKOTO  3aTyXaHWs
KoJieOaHuit), onpeelsieMbIM, Kak MPaBHJIO, 110 Pe3yJbTaTaM HCHBITAHHH.

[Ipu oTCYTCTBHM SKCHEPUMEHTAIBHBIX JAaHHBIX OTHOCUTEIBHOE JeMIIpu-
pOBaHME [UI BEPTUKAIBHBIX KOJEOaHWH momyckaercsi & ONpenessiTh II0
dbopmymam:

JUISl yCTAaHOBHMBIIMXCS (TAPMOHUYECKHX) M CITy4alHBIX KOJIeOaHuH

*

5 :i éf :ﬂ . (12)
z \/; z \/; >

U HEYCTaHOBHUBINHXCS (MMITYJILCHBIX ) KOJIeOaHUH

E E
g, =6 |— S, =2 |— ) (13)
C.p C.p

rae p - 1o ke, uto B . 1.21, Ila (Tc/m?),
E, - To xe, uto B . 1.25.
Ilpu pacuere (HyHIAMEHTOB MOIYCKACTCS B KAYCCTBE XapaKTEPHCTUKH
JIeMII(UPOBaHUST MCIIOIB30BATh MOMAYNb 3aTyxaHus, @z C, ONpeaesIeMbIil
JUTS TAPMOHUYECKUX U CIyYaiHbIX KOJieOaHuii o hopmyIie

1,6 0,5
O =—— b =—| (14)

I[J'IH HUMITYJIbCHBIX KoJieOaHuil 3HaUCHUE (DZ YBEJIIMYUBACTCA B IBA pa3a.

*(I)OpMyJ'IBI B CKOOKax COOTBETCTBYIOT «TEXHUYECKOIW» CHCTEME CIUHUIL.

1.29. OrtHocutensHOe JeMO(GHUPOBAaHWE W MOJIYJb 3aTyXaHHs JUIs
TOPU30HTAIIBHBIX u BpalaTeIbHbIX KoJIeOaHui OTHOCUTEIILHO
TOPU30HTAJILHOW U BEPTUKAJILHOM OCEY IPUHUMAIOTCS paBHBIMHU:

£ =068 ; @ =0,60_; (15)
& =058 D =050 (16)
&, =038, D =03D,; (17)

1.30. [Ipu rpynnoBoii ycTaHOBKE j OJJHOTHIIHBIX MAIMH Ha 00ueM QyH-
JMAMCHTE 3HAUCHHsS aMIUIUTYA KojeOaHWi (yHIaMeHTa a CleayeT
OTIPE/IEIISITh MPH j=2 KaK CYMMY aMIUTUTYI, IpH j>2 - 0 popMyIie



(18)

rie k - Ko3(hGUIUEHT, TPUHUMAEMBIH IS MalllUH NIEPUOANIECKOTO JIeH-
CTBUS paBHBIM 1,5, Ui MalllMH ¢ UMITYJILCHBIMU Harpyskamu - 0,7,
JUI MaIlliH CO CIy4alHbIMH JUHAMHYECKUMH Harpy3kam - 1;
«; - aMIUIATY/a KosieOanuil pyHmamenTa npu paboTe i-i MaIlMHBI,
J - 4HCIIO MalIuH.

PacueTHple 3HaUCHNS aMIUTUTYT JOJDKHBI YIOBIETBOPSITH yCIoBHIO (1).

[Tpu TpynmnoBoi ycTaHOBKE Pa3IMYHOTO THIIA MAaIlMH Ha oOiieM QyHa-
MEHTE aMIUIUTYAy KoJeOaHWui (yHIaMEHTa CIeAyeT ONpeNeNiTh Kak CyMMY
aMIUTUTYZ KoJleOaHuii, BRI3bIBAGMbIX paboTON Kakaoi n3 mamuH. Ilpu stom
B ycnoBuH (1) mpemenbHO AOMycTHMas aMIUIUTyzAa npuHumaercs Ha 30%
0ojiee 3HAYCHHW, MPUBEACHHBIX B TabJ. 2 Jyid THMA MAIIWHBI U YacCTOTHI
KoneOaHui, COOTBETCTBYIOIIMX HAMOOJBINEH COCTaBIAIONIEH pacdeTHON
AMIUTUTYIBL.

[Ipu ycTaHOBKE MAILIMH C NMEPUOANYESCKUMH M CIyYaWHBIMH Harpy3kaMu
Ha OTIENBHO CTOSIIMX (yHIAMEHTaX AaMIUIMTYAQy KoyleOaHuil KaXaoro
¢byHnameHTa cienyet OTIpeNeIATh c y4eToM KosebaHuii,
pacTpoCTpaHSIOIINXCA B TPYHTE IMpH paboTe MalINH, YCTAHOBJICHHBIX Ha
Ipyrux (yHAaMEHTaX, B COOTBETCTBHHM C YKa3aHUSAMH 0053aTelBbHOTO
npuioxenus 4. IIpu 3ToM JOMyCTUMYIO aMIUTUTYy KoyiebaHui pyHIaMeHTa-
NpUEMHHUKa ¢, ciexyer npuHnMars Ha 30% Oosiee 3HaYCHHWI HpeneNbHO
JIOIYCTUMBIX aMIUTUTY/], IPUBEJCHHBIX B TaOII. 2.

Jis pyHIaMEHTOB MaIllMH C MMITYJIECHBIMU Harpy3kamH, yCTaHaBIHBae-
MBIX Ha OTAGNBHBIX (QYHIAMEHTaX, pacdyeT aMIUIUTYy] KoJeOaHuH
JIOITyCKaeTCst MPOU3BOIUTE 03 yueTa nepeaaun KojaeOaHuii o TpyHTy.

1.31. Pacyer aMIDmTyn BepTHKANBHBIX (TOPU3OHTANBHBIX) KOJIeOaHUI
TPYHTa COOTBETCTBEHHO IIPH BEPTHKAIBHBIX (TOPH30HTAIBHBIX) BHOpaLsIX
(yHITaMEHTOB MAIlIMH CJIelyeT IPOU3BOIUTS 110 (hopMyIie

_ 1 02 -1
a, =a, + ) (19)
Joy] o
Ine o - aMIUINTy/a BEPTHUKAJIbHBIX (TOPHU30HTANBHBIX) KoieOaHuit

IpyHTa Ha TOBEPXHOCTH B TOYKE, pACIIOJIOKECHHON Ha
paccTossHUM 7 OT ocu (yHAaMeHTa, T.e. UCTOYHHMKA BOJIH B
TPYHTE;
Oy - aMIUTUTYa CBOOOJHBIX MM BBIHYXKICHHBIX BEPTUKAJIbHBIX
(ropu3oHTANBHBIX) KoJeOaHWi (yHOaMeHTa, T.e. HCTOYHHUKA
BOJH B TPyHTEC Ha YPOBHE €ro IMOJOIIBBI, OHpenesseMas s
pasNMYHBIX BHIOB MAllMH 10  (opMmylaM 00sS3aTeNbHBIX
NPUIOKeHUH 1-3, B KOTOPBIX /1 CIIeAyeT 3aMEHUTb Ha MUHYC /1;
o=r/ry
3[IeCh F - PACCTOSIHUE OT Ocu (DyHJaMEHTa-MCTOYHMKA J0 TOYKH Ha
MOBEPXHOCTH TPYHTa, Ui KOTOPOM OIpeNessieTcs] aMIUIUTYAa
KoJIeOaHuii;
Fo - TPUBEICHHBI paguyc TMOAOWBHI  (DyHAaMEHTa-MCTOYHHUKA,

1, =NA/x.

YacTtoTy BOJIH, pacHpOCTPAHSIOIIMXCS B IPyHTE, CIEAyeT INPUHUMATH
paBHO "yacToTe KonedaHuil GpyHIaMeHTa MaIIUHBL.
[Ipumeuanue. B uensx yrodyHeHus: aMILIUTYA KoyieOaHUH, paclipoCTPaHSIOLIMXCS B TPYHTE,

JOITYCKa€TCd IPOU3BOAUTE NPOrHO3UPOBAHUEC Kojie0aHui TpyHTa Ha OCHOBC CIICHHAJIBHBIX
OKCIIEPUMECHTAIbHBIX HCCIEIOBAaHUN.



1.32. IIpu mpoeKTHPOBaHUH (PYHIAMEHTOB 3TaHUI U COOPYKEHHIA, TyBCT-
BUTEJBHBIX K HEPAaBHOMEPHBIM OCAJKaM M BOCIPHHUMAIOIINX AUHAMUYECKHE
Harpys3KH, IepeaBacMble MalllMHaM{ Yepe3 CTPOUTENIbHbIC KOHCTPYKIMN HITH
TPYHT, CpelHee JIaBJICHHWE IOJ] TOJOMIBOM (yHIAMEHTa HAa €CTECTBCHHOM
OCHOBaHHH JIOJKHO YIIOBJIETBOPSITH YCIOBHIO

p<y. R (20)

VYcmoue (20) IOMKHO BBIIONHATHCS OIS (DYHIAMEHTOB 3JaHAN U
COOpYXEHHMH B TIpelesax 30HbI, IJIeé CKOPOCTh KOJEOaHWid V,= a @ Ha
[MOBEPXHOCTH TPYHTA OT HMIIYJIbCHBIX HMCTOYHHKOB Oosee 15 mm/c, ot
HUCTOYHUKOB IEPHOIMUYCSCKOrO NCHCTBUS M CIydalHBIX Oosice 2 MM/C (31ech
o - aMIUIUTya KosiebaHWil rpyHTa, onpeaensemas no gopmyrne (19), o -
YIJI0Bask 4acTOTa BBIHYXICHHBIX KoJeOaHWH (yHIAMEHTa-HICTOYHUKA JUIS
MalliH C TEePUOAMYCCKIMH Harpy3KaMH WA COOCTBEHHBIX - U MAIIHH C
AMIYJIbCHBIMU WM CITyYaiHBIMH Harpy3KaMHu).

OCOBEHHOCTU ITPOEKTUPOBAHUS CBAMHBIX
OYHIAAMEHTOB

1.33. JInsa ¢yHAaMEHTOB MaIllMH C TEPHOAMYCCKHMH HATrPy3KaMH BO3-
MOXKHO IIPUMEHEHHE CBail IOOBIX BHIOB; JUI1 (YHIAMEHTOB MalllH
YIApHOTO JICHCTBHS ClielyeT MPUMEHSTD JKelIe300€TOHHBIE CBal CIUIONIHOTO
CCUCHHSI.

Paccrosinne Mexmy LeHTpaMu cBail B CBalHBIX (yHIAMEHTaxX CIemyeT
IpUHAMAaTh B cooTBeTcTBUH ¢ ykasaHusiMu CHull 2.02.03-85, Ho He Ooxee
10d (rne d - anaMeTp WM MEHBIIUH pa3Mep CTOPOHBI IIONIEPEYHOTO CeUEHHMS
CBaif).

1.34. Pacyer cBalHBIX (QYHIAMCHTOB MAIIUH C JTUHAMAYECKAMHU
Harpy3KaMy IO Hecylled CIOCOOHOCTH I'DYHTOB OCHOBAHHMS CBail Clemyer
NIPOM3BOUTHG HA JCHCTBHE PACUETHBIX CTAaTHCTHYECKUX HArpy3oK B
cootBeTcTBHHM ¢ TpebosanmsimMu CHull 2.02.03-85.

ITpn 3TOM pacyeTHble CONPOTHBICHUS I'PYHTOB OCHOBaHMS Ha OOKOBOM
TIOBEPXHOCTH CBal M 1MOJ MX HIPKHUM KOHIIOM JOJDKHBI OBITH JOMIOJHUTEIEHO
YMHOXEHBI Ha KOI(QQUIMEHTH YCIOBHMH pPabOTbl TIpPyHTa OCHOBaHMS
COOTBETCTBEHHO ¥, s U ¥op g, IPUBENEHHBIE B TA0M. 5, @ UX CyMMa JUIsl BUCAYHX
cBafi - Ha KOX(PQUIMEHT YyCIOBUHA padOTBI )., 3HAUYEHHS KOTOPOTO
npuBeZicHl B Tabm. 3. Jlnsa cBaii-croek K03 duIMEeHT),, NPHHAMACTCS
paBHbBIM 1.

Tabnuna 5
KoadduuuenTs! yciaoBuid paboTsl TPYHTOB
I'pysTHI OCHOBaHHS
Ha GOKOBOH IO, HXKHHM KOHIIOM
TIOBEPXHOCTHU CBAH Yp 1 CBaU ¥.p R
a) [lecku pbIxuible JIOOOW KPYMHOCTH U 0,6 (0,75) -

BI@KHOCTH; MeJIKHE€ W IIbUICBAThIC
BOJIOHACHIIIEHHBIE JTIO00H [UIOTHOCTH;
MBUICBATO-TIIMHUCTBIE  TPYHTBI  C
rnokasaresnem tekydectu 17>0,6

6) [Ilecku mbUICBaTBIC, MEJIKHE U 0,75 (0,85) 0,75 (0,85)
cpeqHed KPYMHOCTH CpeIHeH IUIOoT-
HOCTH JIO0OH BIIQKHOCTH, KpOMe
YKa3aHHBIX B [03. «a»; MBUICBATO-
TJIMHHUCTBIE TPYHTHl C IIOKa3aTelleM
tekydectu 0,25 <11 0,6

JIpyrue BUIbI TPYHTOB 1(1) 1(1)

Ilpumeuanns: 1. B ckoOkax yka3aHHbl 3Ha4YeHUS KOIPGULUEHTOB [UIS CBAHBIX
(yHIAMEHTOB C IPOMEXYTOYHOMN MOTYIIKOM.

2. Ilpu npumeHeHnN CBaii B IPOCA/IOYHBIX IPYHTAX 3HAYEHUS KOOYGUUHUEHTOB Yep r U Yop R
NIPUHUMAIOTCS KaK JUISl IBUIEBATO-IJIMHUCTBIX I'PYHTOB C IIOKA3aTelleM TEKydYeCTH, paBHBIM
3HAQYEHHMIO, TIPH KOTOPOM B cooTBeTcTBHM ¢ ykasaHusmu CHull 2.02.03-85 ompenenstorcs
pacyeTHbIE CONPOTHBICHUS IPYHTA I10]] HYDKHIM TOPLIOM M Ha GOKOBOM ITOBEPXHOCTH CBaM.




B cmyyae ompezneneHus Hecymied cIIOCOOHOCTH CBail MO pe3yjibTaram
TIOJIEBBIX HCHBITAHUH BMECTO KOX()(QUIMEHTOB ), U Jpr BBOTUTICS KO-
¢GuuneHT ycnoBuil pabOThI TPYHTOB OCHOBAHHUS J,, ONpENENseMbI Kak
OTHOIICHHE Hecyllel CIIOCOOHOCTH CBaH, ONPEICICHHBIM PAaCUETHBIM CIIOCO-
00M ¢ ydeToM KOI(QOULHMEHTOB J,, s U J,»z, K TOH 3Ke Hecyllei crnocoOHocTH
0e3 yueTa 3THX KO3 HUIUCHTOB.

B cnydyae onmpaHusa cBaif Ha TPYHTHI, yKa3aHHBIE B II03. «a» Tabi. 5,
HECYIIYIO CIIOCOOHOCTh CBal CIEIyeT ONpEAeNsTh 0 Pe3yJibTaTaM I0JIEBBIX
UCTIBITAaHUH JJIMTENHHO ACHCTBYIOMIMMH JAUHAMHYECKUMH Harpyskamu. [Ipu
OTCYTCTBUM TaKUX JaHHBIX MpPU COOTBETCTBYIOIEM OOOCHOBAaHHU
JIONYCKAeTCsl OIPENeNsiTh HECYIIYI CIIOCOOHOCTh CBail IO pe3ysibTaTam
MIOJIEBBIX MCIBITAaHUN B cOOTBeTCTBUM ¢ Tpebosanusimu CHull 2.02.03-85 ¢
BBEJICHUEM BMECTO KOI(D(PUIUEHTOB ¥, U Y, r KO3 GUIIMENTA J,,=0,25.

1.35. TIpu yctpoiicTBe cBalHBIX (YHIAMEHTOB 34aHHU M COOPYKEHHI,
PAacIoI0KEHHBIX BOMM3H (DYHIAMEHTOB MAalIMH C JAWHAMUYECKHMH Harpys-
KaMH, Hecymas criocoOHOCTh CBail OmpenensieTcsi B COOTBETCTBHU C TpeOo-
BauusamMu CHull 2.02.03-85 ¢ yuerom pomonmHMTEnbHOrO Koddduimenra
YCIIOBHI PabOTBI IPYHTOB OCHOBAHMSA ¥, (MU Yo s M Yo 1), SHAYEHHSA KOTOPBIX
ONpeneNaTcs B COOTBETCTBUM ¢ M. 1.34. Pasmepsl 30HBI, Ui KOTOPOM
YUUTBIBAETCS  yKa3aHHbIH  KO3((ULIMEHT, cCcleayer NOpUHUMAaTh B
COOTBETCTBHUH C yKazaHUsIMH 1. 1.32.

1.36. Pacuet konebanuii cBaltHBIX (h)yHIaMEHTOB MAIIMH CIEIyeT NMPOU3-
BOJUTH 10 TeM ke (opmynam, 4rto u A1 (yHIAMEHTOB Ha €CTECTBCHHOM
OCHOBaHHH, HO INPY BBEJCHUH BMECTO 3HAYCHHUI MAcChl, MOMEHTOB HHEPIHU
Macchkl M xecTkocTed m, 6, 0,, 0, K. K., K, K, COOTBETCTBYIOLIMX UM
TIPUBEJICHHBIX 3HAYCHUN Myed, Opreds Oporeds Opred, Kred, Kirear Korea Koy reas
onpenenseMblii mo popmynam (21)-(36).

Jyist BepTUKaIIBHBIX KOJeOaHui CBaitHbIX (DyHIaMEHTOB

mz,red m, +ﬂ zm i, Zm (21)
K*
z,red :+VedZ’ (22)
1+ z,red®0
NE, 4
+ — Bth(Bl) +
me K = NE,4 goMAD*a (ph+e. (23)
’ "7 B +ath(Bl)
C:
a= 5
E,
% / klZ* /
c c
pkk pkk
_ k=1 ot k=
Com = ; B =k &
/ <o

B dopmynax (21)-(23):
m, - oOmas Macca pOCTBEpKa C YCTAHOBJIICHHOW Ha HEM MAIIHHOH,
1(1C-c*/M);

- . 2/ 5.
m;, - Macca 4acTy i-if cau, 3arayOneHHOl B IpyHT, T(TC-c/M);
m; ;- Macca 4acTH i-if CBaH BBIIIE OBEPXHOCTH TPYHTA, T(TC-C*/M);

N - gucno caai;
o 2.

E, - Mmonyns ynpyroctu Matepuaina csaii kIla (Tc-/M”);



[ - riryOvHa NOTpY)KEHHUs CBal B TPYHT, M;
[, - paccTosiHMEe OT TOJOILIBBI POCTBEPKA 10 MMOBEPXHOCTH IPYHTA, M;
JUTsl HU3KOTO pocTBepka /,=0;
A, - Iomaam NonepevHoro CeYeHns CBau, M7
u - IIePUMETp MOMEPEYHOT0 CCUCHUS CBaH, M;

*
C, - k03()(QUUMEHT yIPyroro paBHOMEPHOIO CKAaTHs TPYHTA HAa ypPOBHE

HIDKHUX KOHIIOB CBaﬁ,KH/M3(TC/M3), ompenenseMsid o popmyie
(4), B xoTOpO¥ mIioOIIags MOJOMIBHE (pyHIaAMEHTa A IpUHUMAETCA
paBHOHM IUIOIIAAM HAHOOJBIIETO IMOMEPEYHOr0 CEUYCHUS HUXKHETO
KOHIIA CBaW, a 3HaucHHWe Koddduimenra b, mus 3a0UBHBIX CBait
YABAanUBACTCS,

K - Kod(HIMEHT, IPHHAMAEMBIil ABHBIM IS CBaif : 2 - JUIs CIUIONIHBIX
JKEJIe300€TOHHBIX, 2,5 - I MOJIBIX Keae300€TOHHBIX, 3,5 - I
JICPEBSHHBIX;

Cpx - YICTIBHOE YIIPYTO€ CONPOTHBIICHHE TPYHTA Ha GOKOBOH IIOBEPXHOCTU
CBaW B k-M CJIO€ IPHHUMAEMOe 1o Tabm. 6 u 7;

¢, - K03 duImenT, npuHIMaeMbii papabiM 10000 kH/m® (1000 tc/m);

k; n kj~ - HOMEp CIOS TPYHTA, OTCYUTHIBACMBIA OT TIOBEPXHOCTH T'PYHTa TO
rITyOHHbI, paBHO# cooTBeTcTBeHHO [ 11 [ = 0,2 [1+4th(10/1)]/;
[, - TommuHA k-TO CIIOSI TPYHTA;
th - TaHTeHC rUMEepOOTUIECKHUiL.
Ipumeuanue. IIpy yMeHbIIEHNH PACCTOSHUSA MEXTy cBasMu oT 5d 1o 2d 3naueHue K o4

CIeTyeT YMCHbIIATh B [1Ba pasa (M1 [POMEXKYTOYHBIX DACCTOSHHUI  ONPEACIATH
UHTEPIIOJIANHNEH).

Tabnuia 6

INoka3aTens TeKy4ecTH MbLICBATO- VYaenbHOE CONPOTHBIIEHHE Cp, kH/M® (Te/nvr’)

TJIMHUCTBIX TPYHTOB 1

0,75<[;<1 1,5-10%-0,5-10%(1500-500)
0,5<1;<0,75 3-10*1,5-10%(3000-1500)
0,25<1;<0,5 4,5-10%-3-10%(4500-3000)
0</;<0,25 6-10*-4,5-10%(6000-4500)

Ipumeuanus: 1. JInsg mpoMeKyTOUHBIX 3HAUEHHMH [, 3HA4EHHE C, ONpEENsAeTCs HHTEp-
MOJISALIAEH.

2. lns MpOCafovHBIX IPYHTOB 3HAYEHHMS YAEIBHOTO YHPYTOTO CONPOTHBIICHHS Cp CIETyET
onmpeNeNaATh Kak s IbUIEBATO-TIMHHCTBIX TPYHTOB C IIOKAa3aTelsAMHM TEKydecTH I,
COOTBETCTBYIOIIUM IIPUPOJHON BIAKHOCTH HIH C YYETOM BO3MOXKHOTO 3aMayHBaHUS B
cootBeTcTBUH ¢ TpeboBanusamu CHull 2.02.03-85.

J1ist rOpU30HTANIBHBIX KOJNeOaHUi CBalHBIX (yHIaMEHTOB

N
¥4 +Zmi,o; (24)

ToiE

« N
mx,red = m, +ﬂx Zlmi
i=

Tabmuma 7

Y ensHOe yrpyroe conpoTHBICHHE

ITeckn ¢, KH/M'(Tc/M?),rpyHTOB pasiimuHOil BIaKHOCTH
BOJIOHACHIIIEHHBIX BIIaXKHBIX MaJIOBJIaXKHBI
X

CpenHeil KpyImHOCTH:

PBIXJIBIE

CpeHeH IIIOTHOCTH
Menkue:

PBIXJIBIE

CpeHeH IOTHOCTH
IIbineBatsie:

PBIXJIBIE

CpeHeH IIIOTHOCTH

1,5-10%(1500)
3-104(3000)

1-10%(1000)
2:10%(2000)

0,5-10%(500)
1-10%(1000)

2:10%(2000)
4-10%(4000)

1,5-10%(1500)
3-104(3000)

1-10%(1000)
1,5-104(1500)

3-10%3000)
5.10%(5000)

2,5-10%2500)
4-10%(4000)

1,5-10%(1500)
2,5-104(2500)

Ipumeuanue. YaenpHOE yNpyroe COMpOTUBIICHHE Ul TUIOTHBIX MECYaHBIX TPYHTOB CIIEAYyeT
npuHEMaTh Ha 50% BbINIe, YeM Hauboubllee M3 3HAYEHWH C, YKa3aHHBIX B TaOm. 7 it
JIAHHOTO BUJIA TPYHTA.




B. =0,254.; (25)

-3
Na "E, 1
x,red ’

p

(26)

4.
rae [ - MOMEHT HWHEPpIWHU TUTOMIaIW MONEPEUYHOI0 CEUYCHUA CBau, M ,
@ - ko3hdunueHt ymnpyrod aeOpMAILA CHUCTEMBI «CBas-TPYHTY,
omnpenensIeMsblii o hopmyIie

a=2a_, @7

€

3gecy o, - ko3 duuueHt gedopMarvy, ONpeACTsIeMbI B
cooTBeTcTBUH ¢ yKazanuamu CHull 2.02.03-85 npu ,=3.
Jl1s1 cBaii,3alleMIIEHHBIX B POCTBEPK,
(1)’
p=A4,+2Bl a+C, (l*) +——.(28)
3

Jl1s1 cBaii, 3alEMIIEHHBIX B POCTBEDPK,

p=4, +;{Ba [(zoa)2 —B,]+
C +la

NG ?) ¢ 2L o0

4

B dopmynax (28), (29):

A, B,, C, - xo3dduimenTs!, 3aBUCAIINE OT NPUBEICHHON TITyOHHBI
MIOTPYXKEHHSI CBAU l=al un YCIIOBUI OTMMpaHUsl €€ HUKHETo KOHIa (ompee-
sstrorest o ykazauusim CHull 2.02.03-85).

JI1s Topr3oHTaNBHO-BpaIIaTeIbHEIX KoJcOaHu CBail ()yHIaMEHTOB

My red = My yreds (30)
* N 2 N 2
e(p,red :e(p,r+ﬂ2 Z:lmi,prh,i + gimi,orh,i; (31)
— 2 .
ew,r‘ed - eqo,red + h2 m,., (32)
Kz red ¥ 2
K‘/’,red :Tezlrhl (33)

B dopmynax (31)-(33):

0,, - MOMEHT HMHEpIUH MACChl POCTBEPKAa M MAIIMHBI OTHOCHTENHHO
TOPU30HTAILHOM OCH, TNPOXOIAIICH dYepe3 WX OOMMHA LEHTP
TSDKECTH MePIeHINKYIIAPHO IIOCKOCTH KoJebanuit, T-M>(Tc-M-¢);

hy - paccTosHHE OT LIEHTpPa TSHKECTH MaCChl 71, 10 MOAOLIBBI POCTBEPKA,
M,

- paccCTOsIHHE OT OCH i-i CBaM 10 TOPU3OHTAIBHOM OCH, IPOXOASILEH
4yepe3 LEHTP TSHKECTH MOJOWBHI (QyHIAMEHTa HEpIeHANKYISPHO
IUIOCKOCTH KOJICOaHHH.

Jnst BpaluaTeNbHBIX KOJEOAHHH CBaiHOrO ()yHIAaMEHTa OTHOCHUTENBHO

BEPTHKAIBHON OCH

My red = mx,red; (34)



_ LN , N 5
ez//,red - gw,r + ﬂx Z‘]mi,pr\/,i + ;]mi,orv,i > (35)
i= i=

K N

Kw,red = x—])\;ed arvz,i . (36)

B dopmymnax (35), (36):

0,, - MOMEHT HHEpIMH MAacChl POCTBEPKAa M MAIIMHBI OTHOCHTENHHO
BEPTUKATBHOW OCH, TMPOXOJAMICH dYepe3 MEHTP THKECTH
pocTBepka, T-M*(T¢-M-¢2);

Fy; - PAccTOSHHE OT OCH - CBaW O BEPTHKAIBHOI OCH, MPOXOSIIeH
yepes HEeHTP TSHKECTH POCTBEPKaA, M.

1.37. OrtHocutenbHOe JeMI(UPOBaHUE MAJs CBalHBIX (YHIAMEHTOB
CIeyeT OIpeNeNaTh, KaK TMPaBWIO, IO pe3yiabTaTaM HWcHbITaHui. [lpu
OTCYTCTBHH SKCIEPUMCHTANBHBIX JAaHHBIX OTHOCHTEIFHOE IeMIThUpOBAHHE
&, TpU BEPTHKAJIBHBIX KOJICOAHUSIX CBAWHBIX (DYHIAMEHTOB MAOIyCKaeTcs
npuHUMate paBHbIM 0,2 UIA ycTaHOBUBIIMXCA Konebamumit u 0,5 s
HEYCTaHOBMBIUMXCA KojeOanui. 3Havenus & , &, &, ompenensarorca 1o

dbopmymnam (15)-(17).

OCOBEHHOCTU ITPOEKTUPOBAHUA ®YHIAMEHTOB MAIIINMH
HA BEUHOMEP3JIBIX TPYHTAX

1.38. ®dyHgaMeHTbl MalllMH ¢ JUHAMUYECKUMU HAarpy3Kamu, BO3BOAUMbIE
Ha BEYHOMEP3NBIX TPYHTaxX, CJIEAyeT MPOCKTUPOBATb B COOTBETCTBUH C
tpeboBarmsamu  CHwull 1I-18-76 u HONONHUTENBHBIME TPEOOBAHUSAMH,
H3J10KeHHBIMH B 1. 1.39-1.43.

Hecymiyro crmocoOHOCTE OCHOBaHMIA (hyHIAMEHTOB MAIlUH HA BEYHOMEP-
3IIBIX TPYHTax, HUCIOJb3yeMBIX B KadeCTBE OCHOBAHMU MO MpUHIMMY I,
cenyeT OMpeNeNsiTh C Y4eTOM JOMOJHUTENBHOTO KOd(h(hUIIMeHTa YCIOBUI
paboTHI J;, MPHHAMAEMOTO IO TabII. §.

Ta6muma 8
Kooddurment ncrnons308anms Mallie BO | KoadypuuneHT ycIoBHil paGoTsl OCHOBAHHS Yes
BpEMCHH U3 BEYHOMED3JIBIX FPYHTOB, HCIOMNb3YEMbIX 0
npuHuuny I
Menee 0,5 0,8
Ot 0,5 10 0,7 0,7
Cs. 0,7 0,5

1.40. CpemHee cTaTUCTHYECKOE NABJICHHUE p ITOJ MOJOIMIBON (pyHIaAMEeHTa
Ha €CTECTBEHHOM OCHOBAHHM M HECYIYIO0 CIIOCOOHOCTh OCHOBaHMH CBAaiHBIX
(yHIAaMEHTOB MallMH C IUHAMHYCCKUMH HArpy3kaMM Ha BEYHOMEP3JbIX
IpyHTax, MCNOJb3yeMbIX N0 npuHuumy II, ciemyer ompenensTs COINIACHO
TpeOOBaHUAM COOTBETCTBeHHO mil. 1.21. u 1.34.

1.41. Pacuer BepTUKAIBHBIX ¥ TOPU3OHTAIBHBIX KOJIEOaHUH MACCHBHBIX U
CTeHYaThIX  (YHIAMEHTOB M  BEPTHKaIbHBIX  KOJEOAHWI  paMHBIX
(yHIaMEHTOB Ha €CTECTBEHHOM OCHOBaHHMH, a TAaKXE BEPTUKAJIBHBIX
KoJieOaHMil CBaHBIX (DYHIAMEHTOB JAJIsl MAlllMH C BPALIAIOLUIMMKCS YaCTsIMH,
C KPHUBOIIWITHO-IIATYHHBIMH MEXaHH3MaMH, APOOWIBHBIX M MEIbHHYHBIX
YCTaHOBOK, BO3BOJMMBIX Ha TBEPAOMEP3JIBIX T'PYHTaX, HCIIOJIB3YEMBIX IO
NPUHOMITY |, IPOU3BOIUTE HE CIEIyeT.

Pacuer ropn3oHTanbHBIX KoJieOaHMI paMHBIX (YHIAMEHTOB YKa3aHHBIX
TUIIOB MAallMH B 3THX YCJIOBHSIX CIEAYET IPOU3BOJIUTH B COOTBETCTBHH C
YKa3aHUAMHU 00s3aTeIbHBIX MPUIoKeHH 1 u 3.

1.42. Pacyer BepTHKambHBIX KoJcOaHWH (QyHIAMEHTOB (B TOM dYHCIE
CBaliHBIX) MAIIMH C MMITYyJIbCHBIMU HAarpy3kaMu B TBEpAOMEP3IBIX TPYyHTaX,
UCTIONB3YEMBbIX 1O MpuHIUIY I, a Takxke GyHIaMEHTOB MaIInH BCEX THUIIOB B
IUITACTUYHOMEP3JIbIX3 TPYHTaX CJeoyeT HPOW3BOJIUTH KaK Ha HEMEp3JbIX



ITpyHTaX B  COOTBETCTBUHM C  TpeOOBaHWSIMH, H3JIOKECHHBIMH B
COOTBETCTBYIOIIMX pa3jesiaXx Uil pa3HbIX THIIOB MAlIWH, IPH 3TOM
K03(h(pUIMEHTHI KECTKOCTH OCHOBaHWH (DyHZaMEHTOB CIICIyeT ONpPENeisTh
TI0 IaHHBIM PE3yJIbTaTOB MOJEBBIX UCIIBITAaHUI TPYHTOB.

1.43. Pacuer ammmTyq TOPWU3OHTANBHBIX KOJcOAaHWH  CBAalHBIX
(yHIaMEHTOB MAIIMH C MEPHOANYECKHMH W CIyYalHBIMH AMHAMHUYECKHMH
Harpy3KaMu, BO3BOJMMBIX Ha TBEPAOMEP3IBIX I'PYHTaX, HCIIONIB3YEMBIX IO
npuHOuIy I, crmemyer NpoW3BOANTE B COOTBETCTBHH C  YKa3aHUSIMHU
o0s3arenpHbIX mpunokeHnit 1 u 3. Ipu 3ToM K03 PHUIMEHTHI XKecTKOCTH
KOHCTPYKIMH (yHIaMeHTa S, H S, CIeIyeT ONpeensaTh 0 GpopMyaaM:

N
S, = ;}S}; (37)
N,
S, = 28ir, ;. (33)

i—l1

B dopmynax (37), (38):

sl - K03(h(PUIMEHT JKECTKOCTH I-i CBaH C )KECTKOM 3a/I€IKOI B POCTBEPK 6
rOPHU30HTAIBLHOM HampasiaeHuu, KH/m (tc/m), S‘,— =12 Eb[i/l3d;

I; - MOMEHT MHEPIIUH IO M MOTIEPEYHOTO CeUCHUS i-i CBaH, M

l; - pacueTHas nuHa cBau, M, I, = [,+H+3d,

H - BenuuunHa, uaMenstowmasics B npenenax 0 < H < H,, npuHuMaemas ais

HanbOoJiee HeOIAronpHUsATHOTO ClIyYas IIPH pacueTe Ha KoJeOaHus;
l,+H, - COOTBETCTBEHHO PACCTOSIHUE OT HWDKHEW IpaHH IUIMTHI QyHIaMeHTa
IO TIOBEPXHOCTH TPYHTA, M, ¥ TOJIINHA CE30HHO OTTAWBAIOIIETO CIIO,
M, ompesiensieMasi B cCooTBeTcTBHH ¢ ykazanusmu CHull 11-18-76;
d - nuaMeTp WM CTOpOHa TOMEPEYHOTO CEYECHHs CBaW B HaNpaBICHUH
JIEHCTBUS TMHAMAYECKOI HATPY3KH, M;
7y, - PACCTOSIHHE OT LIEHTpa TSHKECTH POCTBEPKA 0 OCH i-i CBaH, M.

1.44. Pacuer xoneOaHmii (h)yHZAMEHTOB MAIIWH, BO3BOJUMBIX HA BEU-
HOMEP3JIBIX TPYHTaX, MCIOJB3YeMbIX MO MpuHImMy II, cieayeT BBHIMOTHATH
KaK Ha HEMEp3JbIX TPYHTaX B COOTBETCTBHHU C TPCOOBAHMUAMU, H3JI0KCHHBIMA
B pa3lenax Uil pa3HBIX TUIIOB MAIIUH.

2. DYHAAMEHTBI MAIIWH C BPAINAIOIIUMHUCS
YACTAMHU

2.1. TpeOoBaHMsT HACTOSIIETO pa3ziena paclpOCTPAHIIOTCS Ha IPOEKTH-
poBaHue (yHIAMEHTOB TypOoMalinH (JHEpreTuyeckux, Hedre- U rasomnepe-
KauMBaOIMX TypOoarperatoB MomHOCThIO 1m0 100 ThIC. KBT, TypOOKOM-
MPECCOpPOB, TYPOOBO3IYXOAyBOK, TypOOHACOCOB), AJIEKTPHYECKUX MAIIHH
(MOTOp-TeHEPaTOPOB ¥ CHHXPOHHBIX KOMIIEHCATOPOB), HEHTPUQYT, LIEHTPO-
OEXKHBIX HACOCOB, ABIMOCOCOB, BEHTHIISITOPOB U TOMY HOJOOHBIX MAIIKH.

2.2. B cocraB MCXOAHBIX JAHHBIX JJIsI TPOEKTHPOBAHUS (YHIAMEHTOB
MallliH, YKa3aHHbIX B II. 2.1, KpoMe MaTepuasoB, NepeuucIeHHbIX B 1. 1.1,
JIOJDKHBI BXOJNTE!

JAaHHbIE O 3HAYECHUSAX HATPY30K OT MOMEHTa KOPOTKOI'O 3aMBIKaHUS
reHepaTopa M OT TATM BaKyyMa B KOHJIEHCATOpPE, KOOPIMHATHI TOYEK HX
MPUIOKEHUST W Pa3Mephl IUIOMIANOK Iepetadyd 3TUX Harpy3ok; JaHHBIE O
Harpy3Kax, BO3HUKAIOIIHX IIPU TEIUIOBBIX Ae(hOpMaLisIxX MalluH,

CXEMBI PacIoIOKEHHsI M Harpy3KH OT BCIIOMOTATEIbHOIO 000pyJIOBaHUS
(Maciio- ¥ BO3yX0OXJIaIUTENEeH, MaclisTHbIX 0aKOB, HACOCOB, TypOOIIPOBOAOB
H p.);

CXEMBI IIJIOMIA0K, ONHPAIOIINXCS Ha (yHIAMEHT, U JaHHBIE O HOpMATHB-
HBIX 3HAYECHUSIX HArPy30K OT HUX;

JAaHHBIC JI ONpEeAETCHHUS MOHTAXHBIX HArpy3oK, pa3Mepbl IUIOIAJ0K
nepeay 3THX Harpy3o0K.



Ipumeuanue. [Ipn npoexTHpoBaHNM (YHIAMEHTOB TypOOAarperaroB MOIIHOCTBIO 25 ThIC.
kBT n Gonee nokasarenu (QU3NKO-MEXaHHYECKUX CBOMCTB TPYHTOB JOJDKHBEI ONPENETATHCA Ha
OCHOBE HETIOCPE/ICTBEHHBIX HCITBITAHNH B TOJEBBIX HIIM JJAOOPATOPHBIX YCIOBHUSIX.

2.3. ®yHaaMeHTHI MAIlIMH C BPAIIAIOUIMMUCS YacTAMHU CIEAyeT IPOEKTH-
pOBaTh PaMHBIMHU, CTEHYATBIMH, MACCHBHBIMH WJIH 00JIErYCHHBIMH.

IIpu  BBIOOpE  KOHCTPYKTMBHOH  cXeMbl  (yHAAMEHTa  CIEAyeT
PYKOBOJICTBOBaThCS TpeOOBaHMAMH, comepkamumucs B mm. 1.11-1.13; mpu
9TOM cJeIyeT CcoONromaTh CHUMMETpHI0 (yHAaMEHTa OTHOCHTEIBLHO
BEPTHKAIBHON IIIOCKOCTH, MMPOXOIIEH Yepe3 OCh Baja MAIIHMHBI.

CreHuatble (yHIAMEHTHI CIIEAYeT NMPOEKTUPOBATH NPEUMYIIECTBEHHO C
MIOTIEPEYHBIMH CTEHAMH, PACIIOJIOKEHHBIMHY O] ITOAIIMITHUKAMH MaIIUHBI.

2.4. lleHTpoOeXKHBIE HACOCHI, arperupyemble Ha 3aBOE-W3TOTOBHUTEIIC
IIPY TIOMOIIHN KEJIe300€TOHHBIX ONOPHBIX IUIUT C 3JEKTPOJIBUraTEIsIMH HIN
JIBUTATENSIMH BHYTPEHHETO cropaHus MoimHocThio 10 400 kBT, nomyckaercs
ycTaHaBIUBaTh 0e3 (yHZaMeHTa Ha NOACTWIAIOMMK cioil moma. Jlns
arperaToB C IBUTATEIIIMU MOIIHOCTHIO 10 50 kBT jkene300eToHHbIE OTIOpHBIE
IUTUTHl YCTAHABIUBAIOTCA Ha IMOJICTHJIAIONIIUM CJION moyia 6e3 CrenualbHOro
3aKpeIUIeHNs Ha MOJUIMBKY M3 IIECYaHO-IIEMEHTHOTO pacTBOpa TOMIIHHOMN 30-
50 mwm. Jlns arperaToB C JBUTATEISIMH MOIIHOCTBIO CBbime S50 kBT
KpEeTUICHHE KeJIe300€TOHHOM OMOPHOH IUTUTHI K MOJCTUIAIONIEMY CIIO0 TT0JIa
JIOJDKHO OCYIIECTBISITBCS (PyHIAMEHTHBIMU OOJITaMH.

2.5. ®ynpameHTsl TypboarperaTroB MOIIHOCTBIO 25 ThIC. KBT n Oonee He
JIOITYCKaeTCsl OIMpaTh Ha IIECKH PBIXJIbIE JIFOOOH KPYIMHOCTH W BIAXHOCTH,
MeJIKHe U TbUIeBAaThIE BOJOHACHIIICHHBIC JFO0OH IUIOTHOCTH, IBIJIEBATO-
TJIMHUCTBIE TPYHTHI C TIOKa3aTeneM Tekydectd [, > 0,6, a Taxke Ha TPyHTHI €
mozaynem medopmarmu meree 10 MITa (100 krc/cM®) M IpyHTHI, MOABED-
JKCHHBIE B BOJIOHACBHIIIEHHOM cocTosHHM cy(do3mn. s cBaif, ommparo-
IIUXCSI HAa YKa3aHHbIE BBIIIE TPYHTHI, HECYIYIO CIIOCOOHOCTH CIEIyeT OIpe-
JIENIATh 10 Pe3yibTaTaM IOJEBBIX HCIBITAaHUN [UIMTENBHO IEHCTBYIOIIUMHU
JTUHAMUYECKUMH Harpy3KaMH.

2.6. Ha HmKHHME IINATH! (MM POCTBEPKH) PaMHBIX (yHIaMEHTOB MallHH,
YKa3aHHBIX B 1. 2.1, JOMycKaeTcs OmupaTh CTOWKH IUIOIAI0K 00CTy )KUBaHHS
MAIlIMH 1 NePeKPHITHS HaJl TIOABAJIOM.

B cmyuae ycrpoiicTBa ToOA < BCEM  MAIIMHHBIM  3aJoM  oOImeit
(yHIAaMEHTHOW IUIMTHI JIOMYCKAeTCsl HEMOCPEACTBEHHO Ha OSTOM IUTHTE
BO3BOAUTH (DYHJIAMEHTHI MAIlIUH.

OeMeHTHl BEpXHETO CTPOEHHs (yHAaMEHTOB HE JOIYCKaeTCs CBA3BIBAThH
C 3JIEMEHTaMH ¥ KOHCTPYKLUSIMH 3IaHHUS.

IIpumeuanue. B Buie UCKITIOYECHUS HA 3JIEMEHTbBI BEPXHETO CTPOSHUS PYHIAMEHTOB MAlIMH
JOITYCKa€TCd ONHUpaTh BKIAAHBIC YYaCTKH IIEPEKPBITHA. B stom Cllyqa€ I1oJ ornopamu GaJtox
MEPEKPBITHS  HEOOXOAMMO IPEIyCMAaTPUBATh H30JMPYIOIIYI0 MPOKIAJIKY, HarpuMmep, H3
¢droporracta WM JAPYTHX ~ TOAOOHBIX ~ MaTepHanoB. Takue TPOKIAAKH  ClETyer
NpeAycMaTpuBaTh TaKUe IOJ OIOpaMU IEPEKPHITUH W  IUIOMANOK  OOCIY)KHBaHUS,
YCTaHOBJICHHBIX Ha CTOﬁKaX, OIIEPTHIX HAa HUKHUE TUIUTHI (pOCTBepKa) CI)yHI[aMeHTOB MaliuH.

2.7.HopMaTuBHbIE JOHHAMHYECKHE HArpy3ku (BepTHKaJbHbIE F,, U
ropusoHTanbHele F,;), KH (TC), OT MammMH ¢ BpamalOMIUMUCS YacTsIMU

CICAyCT IMpUHHUMATh 10 JaHHBIM 3adaHUusd Ha MNTPOCKTUPOBAHHUEC, a IIPpU
OTCYTCTBHUH 3THX JAHHBIX JOIIYCKACTCS NPUHUMATh PABHBIMU:

(39

rae M - Ko3(QOUUMEHT MPONOPLUHOHAIBHOCTH, YCTAHABIMBACMBIH 110
Ta0I1. 9;
$ - YHCIO POTOPOB;
G; - Bec Kaxaoro poropa mammussl, KH (1c).

Tabnuma 9



Koadduuuent
MarmHs! MIPOIOPIHOHATFHOCTH LA
Typ6omamHb! 0,2
DieKTpUYecKre MAIHHBI C YACTOTON BPAIICHHUS
ny, 00/MUH:
menee 500 0,1
ot 500 10 750 0,1-0,15
ot 750 mo 1500 0,15-0,2
cBeime 1500 0,2
2
Hentpudyru (d - auamerp poropa, M) " d
1000
LenTpobexHbIe HACOCHI 0,15
2
n
JIBIMOCOCHI ¥ BEHTHJIATOPBI 0,8 - s
1000
HO He MeHee 0,2

2.8. JluHamu4eckue HArpy3kd OT MallWH, COOTBETCTBYIOIINE
MaKCUMAaJIbHOMY IHHAMHYECKOMY BO3ICHCTBHIO MAIIMHBI Ha (yHAaMEHT,
clefyeT NPUHUMATh COCPENOTOYCHHBIMHM U NPHJIOKEHHBIMH K 3JIEMEHTAM,
MIOJIAEPKUBAIOIINM MOJIINITHUKY (K pUressaM, 6amkaM) Ha YpOBHE OCEH 3THX
3JIEMEHTOB.

2.9. lns byHAaMEHTOB TypOOMAIIIMH PAaCUCTHYIO AUHAMHYCCKYIO HArpy3-
Ky B IPOJOJBFHOM TOPHU30HTAJIHHOM HAIIPABICHUU CIIEAYyeT IPUHUMATH
paBHO#l 0,5 3HaueHHsA TOM XK€ HArpy3Kd B IONEPEUHOM TOPHU30HTAIBHOM
HampaBIEHUM; U1 OCTaJbHBIX MAIIMH C BPAINAIOUIMMUCSH YacTSAMHU
MIPOAOJIBHYIO HArpy3Ky CIeAyeT MPUHIMATh PaBHON HYIIIO.

2.10. HopmatuBHBIC Harpy3Kd Ha (yHZaMEHTHI TypOOMAIINH, COOTBET-
CTBYIOIIME MOMEHTY KOPOTKOTO 3aMbIKaHus M, ., KH-M (Tc-M), U TSrH Baky-
yMa B KOHJCHCATOpE MPH 'MOKOM NPHCOCAMHEHUH KOHJeHcaropa F), .., kKH
(TC), ciemyeT MpUHUMATH TI0 3aJaHUI0 Ha IIPOCKTUPOBAHME MM OIPEAEIATh
o opmyiam:

N N
M, =975—k, | M, =0975—k_ |  (40)
n

n, ,

Fy oo =100a (7, e =102) @1

n,vac n,vac
B dopmynax (40), (41):
N - HOMUHAJIbHAsI MOLITHOCTh IEKTPHUYECKOH MalHb, KBT;
1, - 4acToTa BpallleHUs] MallliHbI, KBT;
ks - KOI(PQUIMEHT KpPATHOCTH BpAIAIOIICr0 MOMEHTA IIPU
KOPOTKOM 3aMbIKaHWH, NPUHUMAEMBI MO 3aJaHHI0 Ha
NPOEKTHPOBAaHUE;, B CIy4ae OTCYTCTBUS B 3aJaHHE Ha
MIPOEKTUPOBAHKE JIOITYyCKACTCs IPUHUMATh paBHbIM 10;
100 (10) - ycumue Tsirm Bakyyma Ha 1 M° ceuenns TpyGompoBoaa, KH/m’
(Te/M?);
0L - TUIOIIA/(h TONEPEYHOT0 CEYECHUSI COCTUHUTEIFHON TOPIOBUHBI
KOHJICHCATOPA C TYPOUHOM, M’
2.11.Ilpu omnpeneneHWu pacyeTHBIX 3HAYCHUH YCUIMI B 3JIEMEHTax
(yHIaMEHTOB MallMH C BpalafONIMMHUCA YacTSIMH B KaKIOE OTAEIbHOE
COUYETAHHUE CIIEAYeT BKIIOUATh TOJIBKO OJHY M3 HArpy30K, COOTBETCTBYIOIINX
JMHAMHYECKOMY BO3JICHCTBHMIO MAIIWHBI. BEPTUKAIBHYIO CHIYy W MOMEHT B
BEPTUKAJIBHON IUIOCKOCTH WM TOPHU30HTAIBHYIO CHIIy M COOTBETCTBYIOIIHE
€l MOMEHTHI B TOPU30HTAJILHOM M BEPTUKAIBLHOM INIOCKOCTSIX.



Harpyska oT Tarm BakyymMa B KOHICHCATOPE YYUTHIBACTCS B COUYCTAHMSIX
HArpy30K KaK ITUTEIbHAas cTaTHdecKas ¢ KO3(QQHUIMCHTOM HaleKHOCTH IO
Harpyske 3= 1,2.

CoderaHne B KOTOPOE BXOJUT MOMEHT KOPOTKOTO 3aMbIKaHus M., SBIsI-
€TCsI 0COOBIM.

2.12. HopMaTHBHYO MOHTXHYIO HArpy3ky Ha BepXHeW ImmTe ¢yHma-
MEHTa CJIeIyeT MPHHUMATH [0 3aJJaHHI0 Ha MPOEKTUPOBaHKE, HO He MeHee 10
xkH/M> (1 TC/Mz); ee ClleyeT yMHOXaTh Ha KOY()(UIMEHT HAJC)KHOCTH IO
Harpyske 7= 1,2 u ko3pPUIHUEHT TMHAMIIHOCTH 77 = 1.

2.13. Pacuer konebGaHmii (GyHIAMEHTOB BCEX BHJIOB MAIUH C
BPALIAIOIIMMHCS YaCTSIMM CBOJAUTCSA K OINpEICICHUI0O MaKCHMaJbHOU
aMIUIMTYAbl TOPU30HTAIBHBIX (MOMEPEYHBIX) KOJeOaHMH BEpXHEW ILIUTHI
(s pamHbIX (YHIAMEHTOB) WIM BepXHeW TIpaHu QyHIaMeHTa (Ui
MACCHBHBIX M CTEHYATHIX ()YHIAMEHTOB); pacyeT CIEeIyeT MPOU3BOIUTH B
COOTBETCTBHUH C YKa3aHUSIMH 005S3aTCIHHOTO TPIIIOKCHHUSA 1.

Pacuer aMminTyn BepTUKAIBHBIX KOJIeOaHMH, KaK MPaBUIIO, HE TIPOU3BO-
JTATCSL.

2.14. Tlpu pacuerax KoyieOaHW 3HAYECHUS PACUETHBIX JWHAMUYECKHX
Harpy30K CJIeIyeT OMNpeIeNsiaTh B COOTBETCTBUU ¢ TpeOoBaHWsAMH mmm. 1.23 u
2.7.

2.15. JIna MacCHUBHBIX M CTEHUYATHIX (PYHITAaMEHTOB MAIIMH C Bpallaio-
LIMMHCS YacTsIMU ¢ 4acToToM BpatieHus O6onee 1000 o6/MuH pacyer Koie-
OaHMii IOITyCKAeTCsl He MPOU3BOUTh

2.16. Pacuet xosnebGaHMil ONMOPHOM IJIMTHI arperupyeMoro 000pya0BaHUsL
MPOM3BOJMUTCS Kak Jisl MacCHBHBIX (yHaameHnTtoB. [Ipum 3TOM B Maccy
(¢yHIaMEHTa cleIyeT BKIIOYATh Maccy 00OpyIOBaHWS, OMOPHOW IUIATHI U
Maccy MOJCTIIAIONICTO CIIOS II0JIa HEMOCPEICTBEHHO IOJ IUIMTOH U B
MIPUMBIKAOIEH 30He Ha paccTossHUU 0,5 M OT TpaHei IJIUTHI.

B cnyyae He0OX0IMMOCTH OIpaHUYCHHS PACIIPOCTPAHEHUS KOJICOaHUH OT
000pyI0BaHUSA, CMOHTHPOBAHHOTO HA JKEJIE300CTOHHBIX OTNOPHBIX IUINTAaX, B
MTOJICTHIIAOIIEM CJIO€ TI0JIA CIICAYeT YCTPanBaTh CKBO3HOI IIOB.

2. DYHAAMEHTBI MAILIMH C KPUBOIUUITHO-WTATYHHbBIMHU
MEXAHU3MAMMU

3.1. TpeboBaHUsS HACTOSINETO pa3fieiia PaclpOCTPAHSIOTCA Ha IPOCKTH-
poBaHue (pyHAAMEHTOB MAalIMH C KPUBOIIUITHO-IIATYHHBIMH MEXaHH3MaMH,
MMCIOIINX HEYpaBHOBCIICHHBIC CHJIBI U MOMCHTHI, B TOM YHCIC IH3EICH,
MOPIITHEBBIX KOMIIPECCOPOB, MOTOP-KOMIIPECCOPOB, JIECONMMIBHBIX PaM,
JIOKOMOOMIIEH U T.1I.

3.2. B cocTaB MCXOAHBIX IAHHBIX /IS MPOSKTUPOBAHUS (YHIAMEHTOB
MalliH, YKa3aHHbIX B 1. 3.1, KpoMe MaTepuasoB, NepeuucaeHHbIX B . 1.1,
JIOJDKHBI BXOJIUTB!

3HAUEHHs PAaBHO/ICHCTBYIOIUX HEYPABHOBEIICHHBIX (BO3MYIIIAIOIINX ) CHII
1 MOMEHTOB TIEPBOH U BTOPOIl TaApMOHHK OT BCEX YaCTEH, MeCTa MPIIOKCHHUS
CHJI U TJIOCKOCTH JICHCTBHS MOMEHTOB,

paccTosiHie OT OCH IJIABHOTO Bajla MallMHBI JIO BEpXHEil rpaHu ¢yHIa-
MEHTAa.

3.3. dyHmaMeHTbl MallMH C KPUBOLIMIIHO-IIATYHHBIMH MEXaHU3MaMHU
CleyeT TPOCKTUPOBAaTh MACCHBHBIMH WM CTCHUYATHIMH, a B OTICIBHHBIX
CiTydasix Ui MaIlliH ¢ BEPTUKAIFHO PACIIONIOKCHHBIMHA KPUBOIIHITHO-IIATYH-
HBIMH MEXaHHW3MaMH JOIyCKaeTcs TaKKe IPeIyCMaTpUBATh YCTPOWCTBO
pPaMHBIX (YHIaMEHTOB.

3.4. Kommpeccopsl, arperupyemMbie Ha 3aBOJIe-U3TOTOBUTEIIE TIPH TTOMOIITH
KeJIe300€TOHHBIX OMOPHBIX IUIUT C AJIEKTPOJBHUIATENISIMA WM JIBUTATEISIMU
BHYTpEHHEro cropanus MomHocTeio g0 400 xBt, pomyckaercs
yCTaHaBIMBaTh Oc3 (yHIaMCHTOB Ha MOACTWIAIOMIMK clod mona. Pacuer
KOJeOaHWi W  KpeIUIGHHEe  JKeNe300€TOHHOH  OMOpHOM  IUIMTHL K
MOJCTHJIAMONIEMY CIIOK0 ToJla  JOJDKHBI  OCYIIECTBIATBECS C  YUETOM
TpeboBanuii . 2.4 u 2.16.



3.5. Ha ¢yHAaMeHTHI MalIiH JOMYCKASTCS CBOOOTHO ONMUPATh OTACIHHEIC
IJIOMIAIKK M CTOWKH, a TakKe BKIAJHBIE YYaCTKH NEPEKPHITHA MEXIy
CMEXXHBIMU (pYHIaMEHTaMH, HE COCTMHCHHBIC C KOHCTPYKIUSAMH 3/TaHHH.

IIpumeuanne. OnupaHue >I€MEHTOB KOHCTPYKIMH 37aHWA Ha (yHJAMEHTHl MAalluH
JIOITYCKAETCs B BUJIE MCKITIOUEHHS NIPH HAIMYUH CIEIHNATLHOTO 000CHOBAHHS.

3.6. Pacuer mpoYHOCTH 3IEMEHTOB KOHCTPYKIMHA (HYHIAMEHTOB CIIEIyeT
MIPOU3BOIUTH C y4eToM TpeboBanwmii mir. 1.22 u 1.23, npudyem B dhopmyie (3)
clemyeT MpUHUMATh F, - HOPMaTHBHYIO TMHAMHYECKYIO Harpys3Ky, COOTBET-
CTBYIOIIYIO HANOOJIbICH aMIUTUTYE IEPBON WIIM BTOPOH TapMOHHUKH BO3MY-
IIAIONIMX HArpy30K MAIWHBI, YCTAHABIMBAaeMON B 3aJaHUM Ha IIPOEK-
THPOBaHHUE.

3.7. llpu ompeneneHun aMIUIUTYZA KoyieOaHUH (DyHIAMEHTOB TOPH30H-
TaJbHBIX MAIIWH pacyeT JOMYyCKaeTCs OIpPaHMYMBATH TOJBKO BBIYHCICHHEM
aMIUIMTYABl KOJIeOAHWH B HANpaBIEHWH, MApAJUICIEHOM CKOJIBXKEHHIO
MOpIHEH, W He YYUTHIBAaTh BIHMSHHE BEPTUKAIBHOM COCTABISIOMIECH BO3MY-
IIAOIINX CHIL.

[Ipu pacuere ammIuTy 1 KonebaHuit GyHAaMEHTOB BEPTUKAIBHBIX MAIINH
JIOITYCKaeTCsL:

pacder aMIUIMTYA TOPH30HTAIBHBIX KOJICOAHWH OTpaHWYUTH TOJIBKO VIS
HaTpaBIeHUs, NEPICHIUKYISIPHOTO TTIABHOMY Bally MalllUHEI,

pacueT aMIUIMTYJ BEpPTHKAIBHBIX KONEOaHUI NPOU3BOAMUTH TOJIBKO C
YYETOM BIHSHHS BEPTUKAIBHOM COCTABIIAIONICH BO3MYIIAOIINX CHIL

Jnga ¢yHZaMEHTOB MaIIMH C YIJIOBBIM DPAaCHOJOXECHUEM IIIHHIPOB
pacueT aMIUTUTYJ BRIHYKJICHHBIX KOJIeOaHUH ClIeAyeT IPOU3BOJUTE C YI€TOM
KaK BEPTHKAIBHOH, TaK W TOPH30HTAIBHOIN COCTABISIONIEH BO3MYIIAIOIINX
CHJI 1 MOMEHTOB MAIlIUHBI JJIsI TWIOCKOCTH (yHIaMeHTa, MepIeHANKYISIPHON
[JIABHOMY BaJly MaIllUHBI.

3.8. Pacuer xonebanmii (yHIAMEHTOB MAalIMH C KPUBOLIUITHO-
IIATYHHBIMH MEXaHH3MaMH CJeQyeT MpPOU3BOIUTh B COOTBETCTBHU C
YKa3aHUsIMHU 00513aTeIBHOTO NPUIIOKEHHS 1, MprdeM 3HaYCHUsI HOPMATHBHBIX
BO3MYILIAIONIUX CHJI NEPBOM WIJIM BTOPOH TaPMOHHUKH CIIelyeT IIPHHUMATH II0
3aJaHUIO Ha POEKTUPOBAHME.

3.9. B ciyuae, ecnu U3 IByX TapMOHHMK BO3MYIIAIOIIUX CHJI U MOMEHTOB
onHa cocTtaBisgeT MeHee 20% Apyroi u ee 4acToTa oTIIMYaeTCs Ooyiee 4eM Ha
25% oT coOCTBEHHOH 4YacTOTHI KoJeOaHWH (yHIaMeHTa, TO TPH pacuere
aMIUTUTYZ BBIHYXJIEHHBIX KoJieOaHMH ee HEe YYUTHIBAIOT, B OCTaJbHBIX
ClIydasix pacueT aMmIUIMTY[ CJIeAyeT MPOU3BOAUTH A KaKIOW W3 MEpBBIX
JIByX TapMOHMK BO3MYIIAIOIIMX CHJI U MOMEHTOB. lIpum 3TOM pacueTHbIE
3HAUEHMsl aMIUTUTYJ KoyieOaHWi (yHIAMEHTa JUlsl KaKAOW TapMOHHKH HE
JIOJDKHBI MPEBBIIATH IPENEIBHO NOMYCTUMBIX 3HAUEeHHH, NPHUBEICHHBIX B
Taodm. 2.

3.10. Inst BTOpOH rapMOHUKY BO3MYIIAIOIIUX CHUJI © MOMEHTOB 3HAYCHUS
aMIUIMTYJ] TOPU30HTANILHEIX M BEPTUKAIBHBIX KOJNEOaHWH a;, U a, CIeoyeT
OTIPENETISAT IO TeM ke (OpMyJIaM, 4TO U JUIsl IIEPBOI rapMOHHKH, 3aMEHHB B
(bopMynax 3HauE€HHE YIIIOBOM YaCTOTHI BPAILICHUS MAILIUHBI @ HA 2 @.

4. DYHIAMEHTbBI KY3HEYHBIX MOJIOTOB

4.1. B cocraB HCXONHBIX NAHHBIX U TPOCKTUPOBAHHSA (PYHIAMCHTOB
Ky3HEYHBIX MOJIOTOB, KpOME MaTepHajoB, YKa3aHHbIX B M. 1.1, JOMKHBI
BXOIUTb:

YepTexH radapuToB MOJIOTA C YKa3aHHWEM THIa MOJIOTA (IITaMIOBOYHBIH,
KOBOYHBII) U €r0 MapKH,

HOMHWHAITbHAsI W JICHCTBHUTENBHAS (C YYETOM MAacChl BEPXHEW IOJOBUHEI
[ITaMIia) Macca majaroniux 4acTei; BhICOTa UX MaeHIs;

Macca 1maboTa U CTAHWHEL;

pasMepsl MOJAOMIBBI 1a00Ta W OTMETKHU €€ OTHOCHTENBHO Toja Iiexa, a
TaKXKe pa3Mephl OTIOPHOW TUTUTHI CTAHUHBI;



3HaYCHHE KOX(PQPUIKCHTa BOCCTAHOBICHUS CKOPOCTH yrmapa IIpH
HITAMIIOBKE I/IB)ICJ'[I/Iﬁ N3 IBETHBIX METAJJIOB UJIN UX CILIaBOB,

BHYTPEHHHUH AMaMeTp IMIMHIApA U pabouee JaBiieHHE Mapa WM BO3AyXa
(wmu sHEpTUA yIapa).

4.2. dyHOaMeHTH MOJIOTOB CJEIyeT NPOEKTUPOBaTh B BHJE JKECTKHUX
IUTAT WM MOHOJIUTHBIX OJIOKOB. [[JIsl MOJIOTOB ¢ Maccod MaJaroIiuX dacTeit
I0 3 T BKIIOUUTENBHO. JlomyckaeTcsi yYCTPOMCTBO OJHOTO  OOIIETO
(bsz[aMeHTa IMOJ HCCKOJIBKO MOJIOTOB MNPH HX PACIIOJOKCHHWU Ha OZ[HOI‘/’I
JIMHUU.

4.3. TommuHa noamaboTHONW YacTH (GyHIaMeHTa JODKHA ObITh HE MEHee
yKa3aHHOi1 B Tab:. 10.

Tab6muma 10
HomwunanbHas Macca TonmuHa noamadoTHOR YacTu Yucno apMaTypHBIX CETOK B
NajaroIluX yacTei (yHIaMeHTa, M, He MeHee BepxHell yacTu QyHIamenTa
MOJIOTA My, T
m, <1 1 2
1<m, L2 1,25 3
2<m, <4 1,75 3
4<m, <6 2,25 4
6<m, <10 2,6 5
m, >10 Csbiie 3 Csbiiire 5

4.4. ®yH1aMEHTOB Ky3HCUHBIX MOJIOTOB JOJDKHBI HMETh KOHCTPYKTHBHOE
apMHpOBaHHUE B COOTBETCTBHH C TpeOoBaHUsAMH 1I. 1.15.

BepxHioro yacth (yHAaMEHTa, NPUMBIKAOIIYI0 K [OIIIA00THOMN
NPOKJIaKe,  CJEAyeT apMHpOBaTh TOPU3OHTAIGHBIMH ~ CETKaMH  C
KBajpaTHbIMU sueiikamu pazmepamu 100x100 MM U3 cTepkHEH OUaAMETPOM
10-12 MM; CeTKH CleAyeT pacroiaraTh psiiaMi ¢ pacCTOSHHUEM MEXAy HUMU
mo Beprukanmu 100-120 MM B KonmuecTBe, MpUHHMaeMoM 1o Tabn. 10 u
3aBUCSIIEM OT MacChl aJarolel YacTH MOJIOTa 1,

Yactb (yHOAMEHTOB KOBOUYHBIX MOJIOTOB, PpACIOJOXEHHYIO II0]
MOJIOIIBOM CTaHUHBI MOJIOTA, CJIEOyeT apMHpPOBaTh T'OPH30HTAIBHBIMU
CEeTKaMU C KBaJpaTHBIMHU SUYEMKaMH U3 CTepxHed auamerpoMm 12-16 mm c
maroM B MpPOAOJBHOM U TmonepedHoM HampasieHusx 200-300 wmw.
AHanorn4Hsle apMaTypHbIE CETKH CIEyeT yCTaHaBIMBAThH Y T'paHeil BBIEMKH
g 1maboTa BceX BHAOB KY3HEUHBIX MOJIOTOB, INPHYEM BEPTHUKAJIbHBIC
CTEP>KHH 3TUX CETOK HEOOXOMMO JJOBOJHUTH JI0 TOIOMIBHI (pyHIaMEHTA.

4.5. JlepeBsHHBbIC MOAMAOOTHBIC MPOKIAJAKH CIEAYyeT U3TOTaBIWBATH U3
IyOOBBIX OpycbeB; UIi MOJIOTOB € Maccoil majarommx bacrted mo 1 T
NOAMAa00THYIO TPOKJIAAKy JOMYCKAaeTCs M3TOTOBIATH W3 JIMCTBEHHHIB WMIIH
COCHBI.

JlepeBsiHHBIE MIPOKJIAIKK CIIEAYeT MpelyCMaTpUBaTh U3 MHJIOMaTepHaoB
1-ro copta no I'OCT 2695-83 u 'OCT 8488-86 E.

ITpn 0OOCHOBaHMHM PacdeTOM W IO COTJIACOBAHMIO C 3aBOAOM - M3TOTO-
BUTEJIEM MAIIMHBI JIOIYCKAeTCsl 3aMEHSTH JICPEBSIHHBIC IOANIA00THBIC
MIPOKJIA/IKK Ha PE3MHOTKaHEBBIC.

4.6. AMIUTATYIBI BEpTHKAIBHBIX KOJICOAHUH (PYHIAMEHTOB MOJIOTOB IIPU
[EHTPAJILHONH YCTaHOBKE ., M, CIEAyeT ompeneiiats mo Qopmyne (1)
00513aTENBHOTO MPHWIOKEHUS 2, B KOTOPOH MMITYJIbC BEPTHKAIBHON CHIIBI J,
kH-c(tc-c), onpenensercs no popmyse

J.=m,v, 42)

rae m, - Macca naJarolux yacTeil MoJjoTa, T(TC'CZ/M);

V - CKOpOCTh MAJAMONINX YacTel MOJIOTa B Hadvaje ymaapa, M/c,
NpUHUMaeMas 10 3aJaHUI0 Ha TMPOCKTHUPOBAHHE WM, MpPH
OTCYTCTBHH TaKHX JTAaHHBIX, ONpeAerseMas o GopMyiam:

JUUIS MOJIOTOB, CBOOOAHO majaroninx ((PpUKIMOHHBIX U OJHOCTOPOHHETO
JIEHCTBHS),



v =0,942gh,; (43)

JJIS1 MOJIOTOB ABOMHOTO JIEHCTBUSA

(44)

HIAV =

sh. (45)

B dopmynax (43)-(45):

h, - pabouas BBICOTA MMAJACHUS YIAPSIONINX YaCTeH MOJIOTa, M;

A, - IIomanb NOpIIHA B LIUIHHADE, M

Pm - CPEIHEE TaBJICHUE Mapa WK Bo3ayxa, klla (TC/Mz);

Eg, - oneprus ynapa, kJx (tc-m);

g - YCKOpeHue cBOOOTHOTO MaIeHS, g=9,81M/02.

KoadduuueHnr BoccTaHOBIECHHsT CKOpocTH yaapa € B ¢opmyrne (1)
00s13aTEIFHOTO MPHWJIOKEHUS 2 cIeayeT NpUHUMAaTh. MpPH IITaMIIOBKE
CTaJIbHBIX M3JICIMH JUIS MOJIOTOB INTAMIIOBOYHBIX €=0,5; i1 KOBOYHBIX
MonoToB €=0,25; mpu IITaMIOBKE M3AEIUM K3 LBETHBIX METAJUIOB M HX
CIUIAaBOB  KO3(PPHIMEHT € CcleayeT MNPUHUMATh [0 33aJaHUI0  Ha
MIPOEKTUPOBAHHUE.

4.7. AMIUIMTYZly BEpTHKAJIbHBIX KoJieOaHUi (yHIaMeHTa IpU YyCTaHOBKE
MOJIOTa C 3KCUEHTPHCHUTETOM ClIeayeT OmpenaeisiTh mo (opmynam (2)-94)
00513aTEIFHOTO MPHUIIOKEHUS 2, B KOTOPHIX 3HAUYEHHUE € - TO XK€, 9TO B 1I. 4.6,
a 3HaueHME MMITyJIbCa MOMEHTa J,, onpeieraeTcs o popmyie

J,=J.e, (46)

IZie € - 3KCUEHTPHUCUTET yAapa, M.

ITpu ycTpoiicTBe 001Ieit IIMTHI MO HECKOJIBKO MOJIOTOB B COOTBETCTBHHU
¢ m. 42 W NpU HECKOJBKHX OTAEIBHO CTOSIIMX (YHIAMEHTax B IeXe
aMIUIMTY/bl BEPTHKAJIBbHBIX KOJe0aHUH (QyHIaMeHTa CleAyeT ONpeessTh C
yueToM ykazanui 1. 1.30.

4.8. Jlns ymeHblieHus: kojiebaHuii QpyHIaMEHTOB MOJIOTOB W BpPEIHOIO
BIMSHHSA WX Ha OOCIY)KMBAIOIIMI IEPCOHAN, TEXHOJIOTHYECKHE IIPOLECCHI,
BOJIM3M pacIOIOKEHHOE O0OpYNOBaHME W KOHCTPYKIMH 3IaHHH M COOpY-
KEHUH clelyeT, KaKk MpaBWiIo, MpeaycMaTpuBaTh BHOPOM3OJSILUIO (yHIA-
MEHTOB MOJIOTOB.

[TpumeHeHne BUOPOU3OJISILIUM SBIISIETCS 0053aTeNIbHBIM /I (DYHIAMEHTOB
MOJIOTOB C Maccoi majgaronmx dacteid 1T u Oosee, ecnu ocHOBaHUSA (yHIa-
MEHTOB MOJOTOB M HECYHIIMX CTPOUTEIBHBIX KOHCTPYKIMH 3TaHHN
Ky3HEYHOI'O I1€Xa CIJIOKEHBI MEJIKUMH W IBbUIEBAaTBIMU BOJOHACHIIICHHBIMA
MIECKaMHU.

4.9. CyMMa CTaTUYECKOTO W TUHAMUYECKOTO JaBJICHUI Ha MOJIIA00THYIO
MIPOKJIAJIKy HE JOJDKHA MPEBBIIIATh PACUETHOTO CONPOTHUBIICHUS JPEBECHHBI
IPU CXKATHH TIOTIEPEK BOJIOKOH.

PacueTHoe nMHaMUuecKoe NaBieHHe Ha OANIA00THYIO IPOKIAAKy o, klla
(Tc/M%), BBEIUKCISETCS TTO (OpMYyIIE

(47

rae E,, - MOIynb yIpyrocTH MaTepuana MoArmadoTHON mpokitanku, klla
2
(Tc/M);



m]' - CyMMapHas mMacca maboTa ¥ CTaHWHBI JUIA IITaMIIOBOYHBIX MO-

2 .
JIOTOB M Macca 1aboTa Jjisi KOBOUHBIX MOJIOTOB, T (TC-C*/M);
A, - onopHas miomanp mabota, m*;
t - TOJIIWMHA MPOKIAJKH, M.

5. ®ynapameHThl (POPMOBOYHBIX MALIMH JUTEHHOI0 POU3BOACTBA

5.1. TpeGoBaHMsI HACTOSIIETO pa3zeNia PaclpOCTPAHSIOTCS Ha IPOEKTH-
poBaHue (yHIAMEHTOB (POPMOBOYHBIX (BCTPSAXMBAIOIINX) MAIIHNH JIUTEHHOTO
IIPOM3BOJICTBA C BEPTUKAIBHO HAIIPABJICHHBIMHU YIapHBIMH Harpy3KaMH.

5.2. B cocTtaB MCXOMHBIX NAHHBIX JUIA TPOCKTHPOBAHUS (HYHIAMEHTOB
(OPMOBOYHBIX MAaIllMH JIMTEHHOTO TIPOU3BOJCTBA, KPOME MAaTEepHAaJOB,
YKa3aHHBIX B II. 1.1, TOJKHBI BXOJUTH!

HOpMATHBHBIE CTaTHYECKHE HArpy3KW, IepeqaBaeMble Ha (yHIaAMEHT
OCHOBHBIMM MEXaHW3MaMH (BCTPSIXMBAIOIIUM, IIOBOPOTHBIM, IPUEMHBIM H
IIp.), ¥ TOYKH MIPUII0KEHHUS STUX HArPy30K;

Ipy30MOIbEMHOCTh MAlIMH (CyMMapHas Macca OMOKH U (POPMOBOYHOM
cMecH), Macca MaJaroluX 9YacTel M CTAHWHBI BCTPSXUBAIOLIETO MEXaHU3MA,

pabovass BBICOTa TAJCHMS BCTPSAXMBAIOMMX (MAaJarolIMX) dYacTed
MAIlIHHI,

pa3sMepsl B IUIaHE, TOJIIMHA M Marephail HalpyHIaMEHTHOH yIpyrou
TIPOKJIAIKH.

5.3. Hdns ycrpoiictBa Haad)yHIAMEHTHOH YIPYrod MpPOKIAIKH CIeIyeT
IIpeycMaTpuBaTh OpYChs U3 y0a M IMCTOBYIO pe3uHy. [ BCTpSIXHUBAIOIINX
(OPMOBOYHBIX MAIIUH I'PY30II0IBEMHOCTBI0 MEHEE ST JOIMyCKaeTcs mpuMe-
HEeHue OpyCheB U3 JIMCTBEHHMIIB! HIIM COCHBI.

JlepeBsHHBIE Opychsl clelyeT M3rOTOBISTH M3 IPEBECHHBI, OTBEUaromien
TpeOOBaHUAM, YKa3aHHBIM B 1I. 4.5.

5.4. dyamameHTHl (OPMOBOYHBIX MAIIMH JUTCHHOTO MPOU3BOJCTBA
CleyeT MPOeKTUPOBATh, KaK MPAaBUJIIO, JKeIe300€TOHHBIMU MAaCCHUBHBIMH.

Bricota ¢yHaaMeHTa moji BCTPSAXUBAIOIIMM MEXAaHU3MOM U PacCTOSHHE
OT JHA KaHAJIOB, TOHHEJNEH M BBIEMOK /O IOJOIIBEI (hyHIAMEHTA JOJDKHBI
OBITh HE MEHEE YKa3aHHBIX B TaOm. 11.

Tabmuma 11
Bsicora dyHIamenTa mox PaccrosiHue ot 1Ha
I'py30onoabeMHOCTD MaNTHHBI BCTPSAXHBAIOIIHM KaHaJIOB, TOHHETIEH 1
Mme, T MEXaHH3MOM, M, HE MEHee BBIEMOK JI0 TTOZIOIIBEI
(yHaMeHTa, M, HE MEHee

me.<1,5 1 0,2
1,5<m.<2,5 1,25 0,3
2,5<m.<5 1,5 0,4
5<m:<10 1,8 0,5
10 <m.<20 2 0,7
m. > 20 2,25 0,9

5.5. ApmupoBanue GpyHIaMeHTOB (POPMOBOYHBIX MAIIWH M UX OTICIBEHBIX
3JIEMEHTOB HEOOXOJIUMO MPOU3BOJIUTH B COOTBETCTBHHM C TPEeOOBaHUIMH,
MPUBEACHHBIMU B I1. 1.15, ¢ ydeToMm clieqyromux yka3zaHuil.

BepxHiolo gacth (yHIaMeHTa HEMOCPEICTBEHHO IOJI CTAHWHOW BCTPS-
XMBAIOIIETO MEXaHHW3Ma CJIeIyeT apMUPOBAaTh TOPU3OHTAILHBIMH CETKaMH,
YHUCII0O KOTOPHIX Ha3HAYaeTCs B 3aBUCUMOCTH OT TPY30IMOJIBEMHOCTH MeXa-
HH3MA, T.

o 5 1-2 cetku
or 5 mo 15 2-3 ceTku
cB. 15 3-4 ceTkn

HapyxHble >kelle300€TOHHBIE CTEHbI, Orpakaarouue (GOpMOBOUHYIO
MalllMHy, CJeIyeT apMHUpPOBAaTh JBOHHBIMH CETKAaMH, HMCIOJIb3Ysl B KauecTBE
BEpPTUKAIBHON apMaTyphl CTEP>KHU AMaMeTpoM 12-14 MM rpy30H0AbEMHOCTH
MamuH 70 15T u quamerpom 16-20 MM Ipu GONBIICH Tpy30M0IbeMHOCTH. B



KayecTBE MpPOAONBHOM apMaTypbl CIEAyeT MpeJyCMaTpuBaTh CTEPKHU
nuametpoM 10-12 mm ¢ marom coorBerctBeHHO 300-400 mm. CeTku cnenyer
COCIUHATH MEXIy COOOH IMOTEepPeYHBIMU CTEPKHAMHU muamerpoM 10-12 mMm
yepe3 600-800 MM B rOpU30HTAILHOM U BEPTHUKAIBHOM HalpaBJICHUSAX.

Hapyxnsle ©OokoBble rpaHu (yHZAMEHTa CIEAyeT apMUpPOBATh
apMaTypHBIMH CETKaMH, BHITOTHEHHBIMH ISl (hyHIAMEHTOB 00BeMoM 80M° 1
MeHee C BEPTHUKAIBHBIMU CTEpKHSIMH auameTrpoM 12-14 mm u marom 200
MM, a U1 pyHIaMeHTOB o0beMoM Ooee 80M° - nuameTpoM 16-20 MM ¢ Tem
JKE IIarOM.

5.6. ®OpMOBOYHBIE MAIIUHBI C MOBOPOTHO-NEPEKUAHBIM MEXaHU3MOM
clefyeT pacnonaraTb Ha (QyHOaMeHTe, Kak IpaBWIo, OOpalleHHBIMU
MTOBOPOTHO-TIEPEKUIHBIM MEXaHU3MOM B CTOPOHY CTPOUTEIBHBIX KOHCT-
PYKUHH.

5.7. AMIUTUTY b1 BEPTUKAIBHBIX KOJe0aHHi (yHIaMEeHTOB (hOPMOBOYHBIX
MAaIlldH CIIEAYyeT OIpPEeNeNATh B 3aBUCHMOCTH OT COOTHOIIEHHS YTJIOBOH
YaCTOTHI ®, C', CBOGOIHBIX BEPTUKAIBHBIX KOJECOAHMIT MOJBHAKHBIX JacTeil
MaIlIYHBl Ha yOpyroi Haa(yHIaMEHTHOH MPOKIAIKE U YTIIOBOW YacTOTHI V.,
¢!, cBOGOIHBIX BEPTHKATLHBIX KOIeOAHMII BCEl yCTAHOBKM HA TPYHTE,
orpeessieMbIX 0 GpopMyIam:

k
0= |——; (48)
mo +ml
K
Al = |—=. (49)
m!

rae k cyMMapHbBIH K03 QHUIUCHT KECTKOCTH YIPYroi HaadyHIaMEeHTHOH
npoxknanku, KH/M (Tc/m), onpeznessemslii o popmyie
i = AEE, ’
ti'EW + tWEi'

371€Ch A - IUIOI[Ah CTAHHHBI BCTPAXHUBAIOMIETO MEXAHIH3Ma, M’

E,, - MOZLy/Ib YTIPYTOCTH JAePEBSHHO# npokmaak, Klla (Tc/m”);

E, - Monynb ynpyroctu pe3MHOBOM IPOKJIAIKKU, IPUHUMAEMBIN B 3aBU-

cumoctu ot TBepaoctu o I'OCT 263-75;

¢, - TOJILIMHA PE3MHOBO MPOKIIAIKY, M;

t,, - TOJNIIMHA JePEBIHHON NPOKIIAIKH, M;

m' - Macca yCTaHOBKH, T (Tc-c*/M), ompeaenseMas o Gpopmyiie

m/=m0+m,+m; (50

m, - CyMMapHas Macca MaJalonuX 4acTell MallluHbl, BKJII0Yas Maccy Oro-
K1 1 OPMOBOUHOI cmecH, T (T¢-¢*/M);

m; - Macca CTAHHHBI BCTPSIXMBAOIIEr0 MEXaHH3Ma, T (Tc-c*/M);

m - o0mas Macca (PyHAaMEHTa, HeTIOIBIKHBIX YacTe MallHbI U TPyHTa
Haz 06pesamu GyHIaMeHTa, T (Tc-c*/M).

[Ipu ycnoBun o > 0,71, aAMIUTUTYIBI BEPTUKANBHBIX KOJNeOaHWi a, U a,
(¢yHIaMEeHTOB ()OPMOBOYHBIX MAIIHH CIEAYET OMPEASIATh o Gpopmynam (1)-
(4) oOs3arenbHOrO mPWIOKEHUS 2, B KOTOpHIX € - KO3(h(ULUEHT
BOCCTaHOBJICHUsSI CKOPOCTH yjapa, NPHHUMAaeMbli paBHBIM HyIO; J, -
UMITYJIbC BEPTUKAIbHOM cuitbl, KH-c(Tc-c), onpenensemsiii mo gpopmyse (42);
J, - MMIyIbC MOMEHTAa CHJI OTHOCHTEJBHO TOPH30HTaNbHOH ocH, KH-c-M
(Tc-c-m), ompenensieMbiii mo Gopmyiie (46); v - CKOPOCTh MAAMONIUX YaCTeH
(hOpMOBOYHOW MalIWHEL, M/, onpenensgeMas o gopmyne (43), B KOTOpO# 4,
- pabouast BbICOTa MaJeHHs BCTPSIXUBAIOIIUX YaCTeH MAIlMHbBI, M.

Bwmecro 3Havenuit A, u m B Gopmyne (1) 00s3aTeNFHOTO MPHIIOKEHHUS 2
ClleflyeT NPUHAMATh 3HAYCHHS COOTBETCTBEHHO A, ¥ 1, BBIYHCIICHHBIE IO



dopmynam (49) u (50), a BMecTo 3HaueHHH %w u 6, B (opmyne (ét)
ofs3atenbHoro mpwioxenns 2 - smavenns A, u 6, sHavemue 7,
ompenesiercs mo Gopmye

Ay = =5 (51)

rie 9(/,0 - MOMEHT MHEPLUH Macchl BCeH YCTAaHOBKH, BKIIIOYas Maccy MoA-
BWDKHBIX YacTeil, OTHOCHTENILHO OCH, IIPOXO/ISIIE Yyepe3 LeHTp
TSDKECTH MOZOIIBBI (pyHAaMEHTa TEePIEeHIUKYIISIPHO IIOCKOCTH
KoneGanuit, T-M*(Tc-M-¢).

IIpu ycnoBun o< 0,71. aMIUTUTYly BEpTUKAIbHBIX KojJebaHWi a,
¢GbyHIaMeHTOB (POPMOBOUYHBIX MAIIIUH CIICAYET OMpeaesiTh mo dopmyie (35)
00s13aTeNbHOTO TPHIOKEHHsT |, B KOTOPOH a, - aMIUINTYZAa BEPTUKAJIBHBIX
KosieOaHMi 0o0IIero HeHTpa TSHKECTH (PyHAaMEeHTa M HEMOJBIDKHBIX dacTed
MaIIMHBI, onpezaesieMas mo Gopmyie (36) 00s13aTeILHOrO MPHUIOKEHUS 1, B
KOTOpO# a\z - aMIUTUTyJa BEPTUKAJIbHOW COCTaBIIAIONIEH BpallaTelIbHbIX
kosieOaHuil (yHIAMEHTa M HEMOJIBHXKHBIX 4YacTeil MallMHbl OTHOCHTEIHLHO
TOPU30HTAJIBHOW OCH, MpPOXOJsmield dYepe3 HX OOIMH LEHTP THKECTH
MEPHEeHANKYIIAPHO IUIOCKOCTH KosiebaHuid. s ¢yHmaMeHTOB MammH C
LEHTPAIBGHBIM TNPWIOKEHHEM THHAMHYECKOW Harpy3ku (BCTPSXHBArOIIHE
CTOMBI ¥ (JOPMOBOUHBIE MAIIMHBI CO MITH(TOBLIM chemoM) a-=0. B ciyuae
TIPWJIOKEHUS TMHAMUYECKON HArpy3KH € SKCIEHTPUCUTETOM ((hOPMOBOYHBIC
MAIIHHBI C [OBOPOTHO-IIEPEKMIHBIM MEXaHH3MOM) @ OMpEIENIercs IO
dopmye (38) 00s3aTEIFHOTO TPHITOKEHHS 1.

B dopmymnax (36) u (38) 00s13aTeIBHOTO NPUIOKEHHS | THHAMAYECKYIO
Harpy3ky Ha ¢yHaament ¢opmoBouHoit Mmammubel F,, KH(TC), cnemyer
BBIUKCIIATH 110 (hopmyJie

k
F, =my | ——. (52)
mo +ml

a BMECTO YIJIOBOM YacTOTHI BPAIEHHS MAIIMHBI ® CIIEAyeT HPUHUMATh
VIIJIOBYIO YacTOTY CBOOOHBIX BEPTHKAIBHBIX KOJIeOaHUIT TOABMKHBIX YacTeil
MalllMHbl Ha YNpYroi HaadyHAaMEHTHOH NpOKJIaJKe, ONpPEAeNsEMYIO IO
dopmyse (48).

Jlns yMeHbIlieHHsS BpallaTelbHBIX KojeOaHui (yHIaMeHTOB (HopMo-
BOYHBIX MAIIMH C MOBOPOTHO-NEPEKHJHBIM MEXaHU3MOM SKCLEHTPUCHUTET
MIPUIOKEHUST JUHAMHYECKOW HArpy3KH clenyeT orpaHuunBaTth a0 5-10%
pa3Mepa CTOPOHBI MOAOLIBEI (PyHIAaMEHTa, B HAIIPABJICHHU KOTOPOW MpOMC-
XOIHUT CMELICHHE TOYKHU MPUIIOKCHHUS! YAapPHOI Harpy3KH.

OKCHEHTPUCUTET B PACIOJIOKEHHUM ILIEHTpa THKECTH (QyHIaMeHTa
MaIlMHBl U [EHTpa THKECTH IMOJOIIBH (yHAaMEeHTa MOXKET JocTUrath 15%
pasmMepa CTOPOHBI MOJOIIBBI (yHIAMEHTa, B HaNpaBlICHUH KOTOPOU
MPOUCXOJUT CMEIICHHE LIEHTPa TsDKeCTH (yHIAMEHTa B Cilydae CMEIICHHs
LEHTPA TSHKECTHU MOJIOUIBBI B CTOPOHY NPHJIOKEHHS TUHAMHYECKOH Harpy3KH.

5.8. PacdyerHoe 3HaueHHE AMIUIMTYABl BEPTHKAJIBHBIX KOJICOAHUIMA
(GbyHIaMEeHTOB (POPMOBOYHBIX MAIIMH JOJIKHO YIOBICTBOPSTH yCIoBHIO (1).

AMIUIMTYly BepTHKaJbHBIX KoyieOaHMH (yHIaMeHTOB (HOPMOBOYHBIX
MalliH C [OBOPOTHO-NICPEKHIAHBIM MEXaHH3MOM, OIPEACIICHHYIO IS
TOPILIOBBIX TpaHei (pyHIaMeHTa, IoycKaeTcs yBennunBarh Ha 20%.

5.9. Ilpu OCHOBaHHH, CJOXCHHOM MEIIKHMH WM IbUICBATBIMH
BOJIOHACHIIIIEHHBIMHY MECKaMH, JUISI MAIIIUH TPY30MOabeMHOCThIO 10T 1 Gomnee
clienyeT, Kak MpaBiiIo, IpeIyCMaTpyuBaTh BUOPOU3OJIALMIO (yHIaMEHTOB.

6. PYHIAMEHTbBI @OPMOBOYHbIX MAIIIUH AJIA
NPOU3BOJACTBA CBOPHOI'O KEJIE3OBETOHA



6.1. TpeboBaHms HacTOSIIEr0 paslena PpaclpoCTPAHSIOTCS  Ha
NIPOCKTUPOBaHWE  (YHIAMEHTOB  CIEAYIOIIMX  BHAOB  MalmlMH Ul
mpou3BoiacTBa ((popMoOBaHUsI) COOPHBIX IKEIE300CTOHHBIX W3ICIUN U
KOHCTPYKLUH!

BHOPAILMOHHBIX TUIOIAI0OK HA YIPYTHUX OMOPAX;

BHOpOYAApHBIX IJIOMIA0K HA YIPYTHX ONOpPaXx;

yAapHBIX  (KyJAa4KOBBIX) IUIOMIAJOK CO  CBOOOIHBIM  MaJCHUEM
JIBIDKYIIUXCS YacTeH;

CTALMOHAPHBIX U CKOJIB3SIIUX BUOPOIITAMIIOB.

6.2.B cocraB MCXOAHBIX JAHHBIX A NPOSKTHPOBaHUS (YHIAMEHTOB
MaIllFH, YKa3aHHBIX B M. 6.1, KpoMe MaTepuanoB, MEePeUUCICHHbIX B 1. 1.1,
JIOJKHBI BXO/IUTB!

Macca MOIBIKHBIX YacTel MIIOIIa Ky,

CXeMa PaCIOJIOKEHUS, THII M )KECTKOCTh YIIPYTHX OTIOP;

YHCI0 000POTOB B MUHYTY M aMIUIUTY/Ia BO3MYIIAIOIINX CHJI BUOpaTopa,
MOMEHT 3KCIEHTPUKOB BHOpaTOpa,;

3HaueHHe Oe3bIHEPLIMOHHOM NPUTPY3KH;

BBICOTA MMA/ICHHS YIAPHOH YacTH TUIOLIA IKH;

pacroyio)keHHe M pa3Mepbl paboymx MeCT, €CIH TEXHOJIOTHYECKUM
IpoIlecCCOM  MPOM3BOJACTBA HE  MpPEIyCMaTpHBaeTCs  AUCTAHLMOHHOE
yIpaBJeHHe paboToii JaHHOW (POPMOBOYHON MaIIHHBI.

6.3. ®yHgameHThl 1O (HOPMOBOYHBIE MAIIUHBI JJISI MPOU3BOJCTBA
cOOpHOTO Kene300eToHa CleayeT MPOSKTUPOBATh MACCUBHBIMU B BHUJIE TUTUT
nnu 6510k0B.. @yHIAMEHTHI ClIeyeT apMUPOBATh B COOTBETCTBUH C TpeOoBa-
Husmu 1. 1.15.

6.4. Paboyee Mmecto Ha (yHIAMEHTE JOJDKHO OBITH 3alMIICHO OT
BHOparmii B cooTBeTcTBUH ¢ TpeboBanmsimMu 'OCT 12.1.012-78.

6.5. Ilpu QopmoBanmn wu3genwii B BBICOKMX (opmax (Hampumep,
KAaCCETHBIX) 0OCTY)KHBAIOIINE TUIOIMAAKA BOKPYT (hopM (KacceT) He JIOIyc-
KaeTcsi omnuparh Ha (yHAAMEHTH (POPMOBOUHBIX MAIIMH M COEIHWHSTH C
HHUMHU.

6.6. dyHIaMEHTH TOJA BHOpPAIMOHHBIC, BHUOpOyTapHBIE W YAApHEIC
IUTOIAKH, @ TAaKXKe I0J] CTallMOHApHbIE BUOPOIITAMIIBI CIIEIyeT MPOEKTH-
poBaTh TakMM 00pa3oM, 4TOOBI LIEHTP TSHKECTU IUIOMIAAN HOAOLIBBI (yHIA-
MEHTa W LEHTP J>KECTKOCTH YNPYTHX OIOp, a TakkKe JHMHUM JCHCTBHA
PaBHOJICHCTBYIONIEH BO3MYLIAIOMIMX CHJI BHOpAaTopa WM yIapoB pacriojia-
rajich, Kak IpaBuiIo, 10 OJHOW BEPTUKAIIN.

DKCUEHTPUCHUTET PaBHOJACHCTBYIONIEH BO3MYIIAIOIIMX CHJI BHOpaTopa
WM JIMHUW JEWCTBUS yIapoOB 10 OTHOIICHHIO K IEHTPY TSDKECTH IUIOIIAAN
MOJIOIIBEl  (pyHJaMEHTa HE MOJDKEH NPEBBINATh. Ul BHOpPAIMOHHBIX
IJIOMIAIOK M CTAaIllMOHAPHBIX BUOpomTammoB 3%, a I BUOPOYyIapHBIX U
yrapHeIX Twomanok 1% pasMepa CTOPOHBI IOJOIIBHI (DyHAAMEHTa, B
HalpaBJIeHNH KOTOPOI cMelIaeTcs paBHOACHCTBYIOMAL.

6.7. AMIUIMTYIBl BEPTHKATBHBIX KOJICOAHUH @, (QYHIaMEHTOB IIOX
BHOpALMOHHBIE IUIOMAAKA HA YIPYTHUX OIOpax CIeayeT ONpEeAessTh II0
dopmynam  (35)-(38) oOs3aTenbHOrO MPHIOKEHHS 1, B KOTOPBIX
JTMHAMHYECKYI0 Harpy3ky Ha ¢yHmament F,, kH(Tc), cinemayer BBIYUCIATH 11O

dopmyie
M, K
F, ==t (53)
m,g

rue M, - MOMEHT 3KCIIEHTPUKOB BHOpaTopa, KH-M(Tc-M), mpUHIMaeMBbIit
110 33JJaHUI0 Ha MTPOCKTHPOBAHUE;

m, - Macca MOJBMKHBIX YacTel IUIOMIAJKH BMECTE C (POPMYEMBIM
U3JIEITHEM, T(TC-Cz/M), KOTOpas HE YYHTBIBacTCA MpHU
OTIpeNIeICHUH MacChl BCEW YCTaHOBKH m (1. 5 00s3aTeNbHOTO
IpUIoKeHus 1);



K - cymmaphbiii koaddunment xectkoctu omnop, kH/M (Tc/m),
NPUHAMAEMBIH 110 33/1aHHI0 Ha TIPOSKTHPOBAHUE.

6.8. JIna pyHIaMeHTOB BHOPOYAApPHBIX WM yOApHBIX IUIOIIAIO0K CIEAYCeT
IpenyCMaTpUBaTh, Kak MPaBHIIO, BHOPOH3OIILHIO.

Pacyer aMIUTMTY 1 BEpTUKAJIBHBIX KOJIeOaHHI @, HEBUOPOHU3OIMPOBAHHBIX
(yHIaMEHTOB ClEQyeT MpOW3BOAUTH 1Mo ¢opmyne (1) oOs3aTempHOTO
NPUWIOKEHUsT 2, B KOTOpoit J,=m,Vv, KOI(GHUIUEHT BOCCTAHOBJICHHS
cKopocTH ynapa mnpuHuMarT €=0,5; ckopocTh ymapa v, M/c, clexyer
BBIUUCIIATh [UIA yOAPHBIX IUIOMAA0K 1o dopmyne (43) (em. m. 4.6), a mis
BHOpOYIApHBIX - IO opMyIIe

y=—— 54)

rae F, - pacueTHOe 3HaU€HHE BO3MYIIIarolel cuibl BuOparopa, kH, (Tc);
m, - Macca HOABMWKHBIX YacTeH, BKIoYast Maccy (hOpMbI ¢ OETOHOM, T
(Tc-c*/m);
® - YITIOBAs 4aCTOTA BPALIEHHS, C .
6.9. AMIIUTYIBI BEPTHKAIBHBIX KOJICOaHWHA «, (YyHIAMEHTOB BHOpO-
IITaMIOB  CIIEAyeT ompedensaTh 1o ¢opmyrne (35) 00s3aTenbHOTO
IPUIOXKEHHs |, B KOTOPOH BENHYMHBI G. W @, M, CIEYeT BBIUUCIATH IO

dbopmymam:
0,64F,|3(1, /)’ +1
a, = 3 ; (55)
maow
3
0,32Fve1[3(/1 / @) +1J
a = g (56)
z 0 w

?
B dopmynax (55), (56):

F, - pacuerHOe 3HaUCHME BEPTHKAIBLHOW COCTABJISIOIICH BO3MYIIAFOIINX
cu MamuHbl, KH(TC);

e - DKCIICHTPUCHUTET €€ IPWIOKEHHs, M, MPUHUMAEMbIH Ui CTalno-
HapHBIX BUOPOILITAMIIOB PaBHBIM HYJIIO;

m - Macca (pyHIaMEeHTa, 3aChIKUA IPyHTa Ha €ro o0pe3ax, HeMOABHKHBIX
yacTel MalIiHBI U OPMYEMOTO H3Ieu, T(TC-Cz/M);

0, - MOMEHT MHEpIUH Macchl (yHIaMEHTa, 3aCBIIKH TPYHTA HA €ro 00-
pes3ax, HENOJABIKHBIX YacTe MammMHBI U (OpMYyeMOro H3aenus
OTHOCHTENIHO OCH, NPOXOAAIICH uepe3 OOWMH LEHTP TKECTH
TepIEHNKYIAPHO IIOCKOCTH KojeGanuii, T-M(Tc-M-¢%);

Ay - YTIIOBas 4acToTa BpamaTelbHBIX KoJdeOaHui dpyHnamenTa, ¢!, ompe-
nmemsiemMast o ¢opmyie (29) o0s3aTenbHOr0 TPWIOKEHUS 1, B
KOTOpOH 0, - MOMEHT HMHEpIMM MacChl (yHIaMEHTa, 3aCHIIKH
IrpyHTa Ha ero oOpe3axX, HEMOABI)KHBIX 4YacTed MAIIWUHBI |
(hopmyeMoro u3ieNusi OTHOCHTENILHO OCH, IIPOXOJISILEH Yepe3 HEHTP
TSDKECTH  TIOJIOIIBBI  (DyHOAMEHTa IMEPIeHIUKYISIPHO IUIOCKOCTH
KoJeOaHuii, T~M2(TC~M~02);

®, A, [ - T0 e, 94TO U B hopMysiax 00s3aTeIHHOTO MPHIOKESHHUS 1.

7. ®yH1aMeHThI 000py10BaHUSI KONPOBbIX 0OMHBIX IVIOIIATOK

7.1. TpeOoBaHHs HACTOSILIEr0 pasleiia PacHpOCTPaHAIOTCS Ha HPOCK-
THpOBaHHE (YHAaMEHTOB (OCHOBAHMH) KOMIPOBBIX OONHBIX IDIOMIAOK
KOIIPOBBIX [IEXOB U CKPAIopa3IesouHbIX 6a3.



7.2. B cocTaB MCXOMHBIX NaHHBIX IS NPOCKTHPOBAHUS (YHIAMEHTOB
000pyIOBaHUS KOMPOBBIX OOWHBIX IUIOMIANOK, KpOME MaTepHajoB,
YKa3aHHbIX B I1.1.1, TOJKHBI BXOIUTS!

Macca yJapHO# yacTH Kompa, T(Tc CZ/M), 1 BBICOTA €€ MaJICHUs, M,

pasMepsl B IUIaHE IUIOIAAM, HAa KOTOPOH IpOM3BOAWTCS pa3OHMBKa
(pa3nmenka) ckpara,

JTAaHHBIE O PACIOJIOKEHHM KOIIpa IO OTHOLICHHIO K CYIIECTBYIOIIMM U
MIPOEKTHPYEMBIM 3IAHUSIM U COOPYKCHHUSAM.

7.3. KoHCTpyKIMH OOMHBIX MIIOMIAI0K CIEAyeT Ha3HauYaTh B 3aBUCHMOCTH
OT pacyeTHOTO CONPOTHUBIICHUS TPYHTOB OCHOBaHUS R,, OIPEAEIIEMOro IO
CHulI 2.02.01-83, 1 sHeprum ynapHOH 4acTH KOTpa.

7.4. B rpyHTax ¢ pacuyeTHBIM CONPOTUBICHHEM R, > 200 kIla (2krc/cM?) n
IIpu 3Hepruu yaapHoi gactu xompa 10 300 x/[x (30Tc-M) KonpoBbie OoWHBIC
IUIOLIAJKK CJEQyeT YyCTpaumBaTh B BHJE CTaJbHBIX IUMT (mabora),
YKJIaIBIBAEMBbIX I10 CJIOI0 OOJIBAHOK WJIM MapTEHOBCKHX KO3JIOB M MEJIKOTO
CKpama TOJIIIMHON He MeHee |M, 3aloJIHAIONUMX KOTJIOBAaH TIyOMHON He
MeHee 2M.

7.5. B IpyHTax ¢ pacuyeTHBIM CONPOTUBICHHEM R, < 200 kIla (2krc/cM?) n
IIpu 3HEepruu yaapHoi yactu kompa 1o 300 x/x (30Tc-M) mox cranbHBIMU
mwmTamMu (1madorom) OOMBAaHKH MM MapTEHOBCKHE KO3JIBI M MEJKHI CKpall
(cormacHo m. 7.4) ciemyerT yKJaablBaTh MO TOJACTHIAIONIEH TeCUaHOM
MOYIIIKE TONIIMHON HEe MeHee 1M, YCTpOCHHOW Ha XKelIe300CTOHHOH IuThTe
TOJIIHHON 1-1,5M.

7.6. B IpyHTax ¢ pacuyeTHBIM CONPOTUBICHHEM R, > 200 kIla (2krc/cM?) n
mpu 3Heprum ynaapHoi uvactu kompa Oomee 300 x/[x (30Tc-M) KOmpoBBIe
OOolHBIC TIIOIA/AKU CIeIyeT yCTpauBaTh B BUAE CTAIBHBIX IUIUT (11abOTOB),
YKJIaIBIBAEMBbIX I10 CJIOI0 OOJIBAHOK WJIM MAapTEHOBCKHX KO3JIOB M MEJIKOTO
CKpara TOJIIHUHON He MeHee |,5M U TIoACTUIAIoNIeMy CJIOI0 MeCKa TOJMIIMHON
He MeHee 1M, OrpakIaeMbIX jKeJIe300€ TOHHBIM LIMIIMHAPOM HIIH KOPOOOM.

7.7. B rpyHTax ¢ pacueTHBIM CONPOTHBIEHHEM, R, < 200 klla (2krc/cm’)
U TIpH 3HEpTuu ymapHoi yactu kompa Oomee 300 x/Ix (30Tc-M) KOMpOBBIE
OOMHBIC TUIONIANIKU CIIEAYET yCTPauBaTh B BHIE KENE300€TOHHBIX KOPBITO-
00pa3HBIX MPSMOYTOJIBHBIX WM KPYIJIBIX B IUIaHE KOHCTpYKumil (dyHna-
MEHTOB), B KOTOPBIX Pa3MEIIAIOTCS CTAbHBIC IUTUTHI (I1a00THI), YIOKECHHBIC
Ha MoabOTHYIO MPOKJIAJIKY, BBIIOJIHIEMYIO, KaK MPABHIIO, U3 TPEX CIIOCB!
HIDKHETO 3alllUTHOTO - B BHJE HECKOJIBKHX IIUTOB M3 IyOOBBIX OpyChEB
obmeit TommmHOM g0 800 MM; CpemHero aMOpTHU3HMPYIOIIETO - B BHUIE
MHOTOCJIONHON KOHCTPYKLMM U3 YEPEAYIOLIMXCS CIIOEB UYTYHHOUH CTPYKKH
TommuHor 80-100MM M CTalbHBIX JHUCTOB TOJILMUHOW He MeHee 20 MM,
BepXHEro - u3 OpoHeBbIX IUIMT ToammHOH 30-100MM, Ha KOTOPBIX
Pa3MemaoTcs CTaTbHbIC OJIFOMBI.

7.8. XKene300eToHHBIE KOHCTPYKIMU (PyHIAMEHTOB mOJ 00OpYyIOBaHHE
KOIPOBBIX OOMHBIX IUTOMIAIOK CIIeTyeT MPOEKTUPOBATH MOHOJIUTHBIMU.

7.9. IlaboT kompoBoi OONHOHN IUIOMIANKN JOJDKEH YCTpauBaThCS W3
CTAJBbHBIX IUIUT TONIKHON He MeHee 0,5M; OpHEeHTHPOBOYHYIO Maccy Imadora
My, T (TC-CZ/M), cienyer mpuHuMaTth He menee 0,5 myh,, toe m, u h, -
COOTBETCTBEHHO Macca, T(TC-C/M), M BBICOTE MaJCHHs, M, YIapHOH dacTh
KoTipa.

7.10. BOKOBBIE CTEHKH KEJIC300€TOHHBIX OTPAXKACHUH CIICAYET 3alliIaTh
110 BCEH MOBEPXHOCTH M3HYTPU U IOBEPXY CTATBHBIMH IUIUTAMH TOJIIMHON
He MeHee 50MM, HPUKPEIUIEHHBIMH K JEPEBSHHBIM OpYChSIM CEUYEHHEM He
MmeHee 150x150 mm.

Jng  yMeHbIIEHHS pas3lieTa OCKOJKOB pa30MBaeMOro Jjoma CTEHKU
XKeJe300€TOHHBIX OTPaXXICHUH BHINIE YPOBHS I1aboTa (Ha BBICOTY HE MEHeEe
[IOJIOBUHBl ~HAaWOONBIIETO pa3Mepa B IIIaHE) CIEAyeT YCTpauBaTh
HAKJIOHHBIMH BHYTpb Ha 7-10°,



7.11. MuHAMAaIEHBIC PACCTOSHUS OT KOMPOBBIX OOWHBIX YCTPOHCTB IO
(YHIIaMEHTOB CTPOUTENBHBIX KOHCTPYKIHMH 3IaHUI M COOPYXXCHHUH CIemayeT
MIPUHUMATH TI0 Ta0IL. 12.

Ta6muma 12

PacrosiHne oT KONPOBBIX OOMHBIX YCTPOICTB 1O
(yHIaMEHTOB CTPOUTENBbHBIX KOHCTPYKIHH, M (HE

I'pyHTBI OCHOBaHHs MeHee), IPH Macce YAApHOi YacTH KOIpa Mo, T
my<3 3<my<7 my>7
CKaJbHbIE U NOJTyCKaJIbHBIE 15 20 30
KpynHOOGIOMOYHEIE, TIECYaHBIE CY- 30 40 60

XHe TBUIEBATO-IJIMHKUCTBIE C ITOKa3a-
TeneM Tekydectd /i <0 (B ToM umcie
JIECCOBHIHBIE)

Ilecuanple  BIaXHBIC, IBLIEBATO- 40 60 80
TJIMHHCTBIE ¢ TIOKa3aTelleM TeKydeCTH

0< <1

Ilecuanbie BOJOHACHINICHHBIC, IIbI- 50 80 100

JIEBATO-TJIMHUCTBIE C  MOKa3aTeieM
TeKy4ecTu I > 1

Ipumeuanue. Ilpu BO3BeNEHMH KONPOBBIX YCTAHOBOK HA BOJOHACHIIICHHBIX TNECYAHBIX U
TeKydell KOHCHCTEHLHUM INbUIEBATO-IJIMHUCTBIX TIPYHTaX CIEAyeT HCKYCCTBEHHO YKPEIIATh
OCHOBaHHMsA  (YHJAMEHTOB  CTPOMTENBHBIX ~ KOHCTPYKIMH  (KOHPOBBIX  LEXOB U
CKparopase/louHbIX 0a3), PacIoNIOKEHHBIX HA PAcCTOSHHUAX, MEHBIIMX yKa3aHHBIX B TaOI.
12.

8. ®YHAAMEHTHBI IPOBNJIOK

8.1. TpeboBaHMS HACTOSILETO pa3fesia PaclpOoCTPaHSIOTCA HA IPOEKTH-
poBaHKe (HyHIAMECHTOB HIEKOBBIX, KOHYCHBIX (TMPAIIMOHHBIX) U MOJIOTKOBBIX
(YmapHBIX) TpOOHIOK.

8.2. B cocTaB MCXOMHBIX NaHHBIX JUIA TPOCKTHPOBAaHUS (YHIAMEHTOB
JIPOOMIIOK, KPOME MaTepHalioB, YKa3aHHBIX B 1. 1.1, JOKHBI BXOIUTH!

3HAUEHHs TOPU3OHTAJIBHOW W BEPTHKAIBHOW COCTaBISIOIINX PAaBHO-
JEHCTBYIOLIEH NMHAMUYECKUX HArpy3ok F, M HUX MecTa IPWIOKEHUA
COOTBETCTBEHHO OTHOCHUTENIHO BEpXHel rpaHu (yHIaMeHTa JpOOWIIOK U
BEPTUKAJIBHOW OCH, NPOXOAALIEH depe3 LEHTP THKECTH JpOOHIBHON
YCTaHOBKH,;

4acTOTa BpAILCHUS Baja JKCHEHTPHUKA Uil KOHYCHBIX IPOOHJIOK WIIK
TJIABHOTO BaJia JUIsl IPYTHX BUIOB APOOHIIOK;

Macca BpalaloMUXcs YacTeil; YMCIo U Macca MOJIOTKOB, PaCCTOSIHUE OT
OCH BpallleHUs [0 IIEHTPa TSHKECTH MOJIOTKA JJISI MOJIOTKOBBIX APOOMIIOK;

Macca Kopiryca JpoOHIIOK, Macca 3aIll0JIHEHUSL.

8.3. MoHoauTHbIe (QyHIAMEHTBI IPOOWIOK CJEQYeT IPOSKTUPOBATH
MPEUMYILIECTBEHHO CTEHYAaThIMU U3 JIBYX CTE€H (MEXIy KOTOPBIMH IPOITyC-
KaeTcsi TpPaHCIIOPTEp), HIDKHEH M BEepXHEW IUIMTHI (WM JABYX BEPXHHUX
TIOTIEPEYHBIX PUTeIIeH).

8.4. COopHO-MOHONMTHBIE (YHIAMEHTHl IPOOHMIIOK CIEIyeT IPOEKTH-
pOBaTh CTEHYATHIMH WM PaMHBIMH, TPEIyCMATPUBas HIDKHIOW IUIUTY U
BEPXHHE PUTeIN U3 MOHOJIUTHOTO XKele300eToHa.

8.5. I'pymnmoBsie hyHAaMEHTBI 110]] HECKOJIBKO JAPOOMIIOK CIIEIyeT Hpeay-
CMaTpHBaTh IPH PACIOJIOKEHUH APOOHIIOK:

OJTHOSIPYCHOM - CTEHYaThIMH UITH PAMHBIMH,

JIBYX- WM TPEXBSIPYCHOM - CTCHYATHIMH.

ITpn sTOM COOPHO-MOHONUTHBIC (YHIAMEHTHI CIEAYET IPOEKTHPOBATH,
KaK MpaBHJIO, 13 OJIOKOB MM CTCH, OMHUPAIOLIMXCS HAa MOHOJIHUTHYIO HIDKHIOKO
IUTUTY U CBSI3aHHBIX MOBEPXY MOHOJIMTHBIMU OOBS3KaMH.

8.6. IlojomBe OTHENBHBIX (YHIAMEHTOB KOHYCHBIX JIPOOHJIOK CliEIyeT
Npu/aBaTh, KaK IPaBWIIO, KBaapaTHylo QopMmy, a (QyHAaMEHTaM APOOMIIOK
OCTaJIbHBIX BHJOB - NPSIMOYTOJIbHYIO, BBITSHYTYIO B HAlPaBICHUU JICHCTBHS
JIMHAMHYECKUX Harpy3oK.



8.7. Pacuer xoneOanmii (yHOAMEHTOB JAPOOMIOK CBOAUTCS K
OTpPENCICHUIO HAWOONBIICH AaMIUIUTYABl TOPH3OHTANBHBIX KoJeOaHHN
BepXHe rpaHd QyHIaMEHTA.

Pacuer ciemyeT BBIONHITH B COOTBETCTBHU ¢ TpeOoBaHusAMH 1. 1.20 u
00513aTeIEHOTO TMPHIIOKEHUS 1.

8.8. Pacuer konebGanuii QpyHIaMEHTOB KOHYCHBIX JIPOOHIIOK, MMEIOIIMX
MPSIMOYTOJIbHYI0 (DOpMY MOJIOIIBEI, CIEAYET MPOU3BOIUTH B IUIOCKOCTH,
COBIIAJAIOIIEH C HAMTPABICHUEM MEHBIIIETO pa3Mepa MO IOIBHL.

8.9. PamHBIC QyHIAMEHTBI IPOOWIOK CJIEQyeT pACCUUTHIBATH IO
MPOYHOCTH Ha JCWCTBHE Beca BCEX DJICMECHTOB YCTAaHOBKH C YY4E€TOM Beca
3aM0JIHEHHS M CHIBI F;, 3aMEHSIONMICH NUHAMUYECKOE JICHCTBUE MAIIWHBI, B
COOTBETCTBHUH C yKazaHusMu . 1.22 u 1.23.

3nauenne F, cuemyer ompenemiate mo Qopmyne (3), B KOTOpoit
HOPMATHBHOE 3HAYCHHE IMHAMHYECKOW HArpy3KH F, yCTaHaBIMBACTCS IO
3aJ]aHUI0 Ha MPOCKTHPOBaHKE, a KOA(PQUIMEHT HAIe)KHOCTH MO HArpy3Ke U
K03()(PUIMEHT TUHAMUYHOCTH CJIEAYeT MPUHUMATD 110 TaoJ. 4.

HopmaTtuBHOE 3HadeHWe AWHAMHYECKOW Harpy3ku F,, kH(tc), mms
MOJIOTKOBBIX JPOOMIIOK TMpPH OTCYTCTBHH MJAaHHBIX 3aBOJA-U3TOTOBHUTEIIS
JIOITYCKAETCSI OTPEACISTE IO (hopMyIIe

F,=myew’, (57)

TJIe m, - Macca BPaIIAroIIUXCs YacTel APOOIITKH, T(TC-Cz/M);

€ - OKCIICHTPUCUTET MacChl 1, TpuHUMaeMblid paBHbIM 0,00 1M;

@ - YTII0Basl 9aCcTOTa BPAIICHHUS MACCHI 71, C’

8.10. [Ipm pacdere TPOYHOCTH (PYHAAMEHTOB MOJOTKOBBIX JPOOHIOK
cJenyeT MPOU3BOUTH MPOBEPKY HA OTPBIB MOJIOTKA, MMPU STOM HOPMATHBHOE
3HAYCHUC THMHAMHYCCKOW HArpy3KH CIEAyeT ompenensaTe mo ¢opmyne (57),
NpuUHUMAass B HEH Maccy m, paBHOW Macce OJHOTO MOJIOTKa, a
SKCLEHTPUCUTET € - PACCTOSHUIO OT OCH BpAIeHHS N0 IIEHTpa TSHKECTH
MOJIOTKA.

9. DYHIAMEHTbBI MEJIbBHUYHBIX YCTAHOBOK

9.1. TpeboBaHHs HACTOSIIEr0 pasjeia pacHpoOCTPaHAITCA  Ha
NPOCKTUPOBaHUWE (YHIAMEHTOB MEIBHUYHBIX YCTAHOBOK C KOPOTKHM
6apabaHOM (CTEpKHEBBIX, LIAPOBBIX, PYyAHO-TAICYHBIX U JIP.) U TPyOUaThIX
(ipu oTHOIIEHWH IJIMHEI OapabaHa K AnaMeTpy Oosee Tpex).

9.2. B cocTaB MCXOAHBIX NAHHBIX IS MPOSKTUPOBAaHUS (YHIAMEHTOB
MEJBHHYHBIX YCTaHOBOK, KPOME MaTepHaloB, YKa3aHHBIX B M. 1.1, TOMKHBI
BXOJIUTB!

MOMEHTBl HMHEpPUMH Macc OapabaHa M pOTOpa 3JCKTPOABUraTels,
KPYTWJIbHAs )KECTKOCTh Bajia U MepelaTOuHOe YUCII0 3y04yaTol nepeaayn;

paccTosiHHE OT OCH BpalleHHs 0apaOaHOB MEIBHHUYHBIX YCTAHOBOK MO
BepXHel rpand GyHIaMeHTa,

MOJIHAsl Macca KOpIlyca MeJIbHUYHBIX YCTAHOBOK, Macca 3aroHEeHHS.

9.3. ®yHAaMEHTHI METFHUYHBIX YCTAHOBOK CIIEAYeT MPOCKTUPOBATh, KaK
MPaBUJIO, MOHOJIUTHBIMH HITH COOPHO-MOHOJIUTHBIMH.

9.4. dyHmaMeHTHl TPYOYaThIX MENBHHI[ CICAYyeT MPOCKTHPOBATH, KaK
NPaBWIO, B BHJE psjia MONEpeuHbIX (10 OTHOIICHHIO K OCH MenbHHIbI) T1-
o0pas3HBIX paM, OMHUPAIOIIUXCS HAa OTHCIBHBIC JKEeJIe300CTOHHBIC IUIHTHI, a
MEJIBHHUL[ ¢ KOPOTKUM OapabaHoOM - B BHIAE OOIIMX MACCHBHBIX IUIUT C
MONEPEYHBIMU CTCHAMH WM PaMaMH JUTsl ONIUPAHUS YacTeH MaIlUHBI.

Jnst yMeHbLICHHS YpPOBHS BHOpaUuid cienyeT OOBbECAWHATH IOBEPXY
paMHble (YHAAMEHTBI IOJ OTAENbHBIC MEIbHUIBI OOLICH KeNe300eTOHHOI

TUTMTOM.

Ipumeuanus. 1. Jlomyckaercs MPOEKTHPOBATH OTJEIBHBIE OMOPHI TPYOUaTHIX MEIBHHMII B
BUIC HOHepC‘IHLIX CTCH HaA OTACJIbHBIX IIJIMTAX.

2. le/l CKAJIbBHBIX H prﬂHOOGJ’IOMO‘{HIﬂX rpyHTax aonycxae’rc;{ ormpa'n, CTCHBI,
MOJICP>KUBAOLIME YACTU MEJIBHUL] C KOPOTKMM 0apabaHOM, Ha OTAENbHBIE [UIUTHIL.



3. VYcraHoBKa jABMrareins, peayKTopa M OIHOW W3 ONOp MENbHHLI Ha pa3HbIX
(yHIaMeHTaxX, He CBA3aHHBIX JKECTKO MEXTy COOOH, He JOITyCKaeTCsl.

9.5. Pacuer xonecOaHuii QyHIAMCHTOB MEIEHUYHBIX YCTAHOBOK CIIEIYCT
IPOU3BOIUTh HA  JEHUCTBUE  CIy4allHOM JAMHAMUYECKOM  HArpyskH,
BBI3BIBAEMOM JIBMYKCHUEM 3aIlOJIHUTENS B Oapabane.

9.6. AMIUIMTYZBI TOPHU3OHTAJBHBIX KONeOaHMII BepxHEH TIpaHH
MacCHBHBIX, CTCHYATBIX U PAMHBIX (PYHIAMEHTOB MEJIIbHUYHBIX YCTAHOBOK OT
JIEUCTBUSL CIOy4YailHOM JOUHAMHYECKOH Harpy3kd CIEAyeT ONpeAesiTh IO
(dopmynaM 00s3aTeTLHOTO NPUIIOKEHHS 3.

9.7. CoOcTBeHHas yriioBasi 4acToTa KoJeOaHMH (yHIaMEHTOB MEJIBHHMI]
JIOJDKHA OTJIMYAThCsl HE MeHee 4deM Ha 25% OT CcOOCTBEHHOW YrioBOH
4acTOThl Ay ~ KPYTWIBHBIX — KoOJe0aHWd  Bajla  3JIEKTPOJBHUrartels,
onpeeNnseMblil o popmyiie

K-(6, +60,i°)
9102

Ay = : (58)

rae ¢; - MOMEHT MHEepIMH Macchl OapabaHa C 3arpy3Koil OTHOCHTEIBHO €ro
OCH BpAILICHHS T-M(TC-M-C");

6, - MOMEHT HMHEpLUHU MacChl POTOpa AJIEKTPOJBHUIATEINS] OTHOCUTEIHLHO

€ro OCH BpallleHHUS, T~M2(TC~M~02);

K - KpyTunbHasi jKE€CTKOCTh Baja, COCOUHSIOIIEr0 POTOp IBHrarelisi

MIPUBOAHOM IrectepHe, KH-m/pax (Tc-M/pan);
i - TIepeAaTovYHOe YHCIIO 3y04aToi mapsl (IIecTepHU M 3y04aToro BeHIa
Oapabana).

9.8. PacueT mpovYHOCTH 3JIEMEHTOB KOHCTPYKIMHA (PYHIAMEHTOB MEITbHUIL
HAJUIS)KUT NPOU3BOJIUTH C YIETOM JICHCTBHS CJIEIYIOIINX HAIPY30K:

PacyeTHOIO 3HAUEHUs BECa HIEMEHTOB KOHCTPYKLUM U YaCTEl MEJIbHULIBI
C YYETOM Beca 3all0JIHeHNS;

TOPU30HTAJIBHOU COCTaBIISIIOIIEH paCYeTHOM AMHAMUYECKOW HAarpy3ku [,
kH(Tc), nmpuoxeHHoH K TaHHOH orope u ompenensemMoit mo ¢opmyre (3), B
KOTOpOW 3Ha4YeHHs KOA(PQHIMEHTOB HAJCKHOCTU I0 HArpy3ke W IMHAMHY-
HOCTH CJIelyeT NPHHUMAThb B COOTBETCTBMU C Tabn. 4, a BenuuuHy F, -
paBHOH: it TpyOuarbix MenbHUN 0,2G,; IS METBHHAI C KOPOTKHM
6apadanom 0,1 G, rae G,, - 9aCTh HOPMATHBHOI'O 3HAYCHHS BeCa MEIbHUIIBI
(6e3 MemommMX TeN W 3aMOJHEHHUS), NPHUXOAAIIASACS Ha IaHHYIO OIOpY,
kH(tc).

10. ®YHAAMEHTHBI IIPECCOB

10.1. TpeboBaHus HACTOSAIIETO pa3iesia PacupOCTPAHSIOTCS Ha TPOEKTH-
poBaHHEe (YHIAMECHTOB BHHTOBBIX, KpPWBOIIUITHBIX W TUAPABIAYCCKAX
IIPECCOB.

10.2. B cocraB MCXOAHBIX JAHHBIX IS MPOEKTUPOBAHUS (PYHIAMEHTOB
MIPECCOB, KPOME MAaTEPHATIOB, YKa3aHHBIX B 11.1.1, TOMKHBI BXOAHTD:

rabapuTHBIE YEPTEXH IMpecca C YKa3aHWEM BHJIA BBITIOJHIEMBIX UM
TEXHOJIOTHYECKUX OTepaIyii (IITaMIIOBKa, KOBKa, BEIPYOKa);

Macca IMOCTYNAaTeIbHO ABIXKYIIUXCS PabOYMX YacTed mpecca; MOMEHT
MHEPIMY Bpalawmuxcs pabodynx Macc BHHTOBOTO IIpecca OTHOCUTENHHO
OCH BUHTA,; TJIaBHBIE MOMEHTHI HHEPIIUH IIpecca,

CKOPOCTH TOCTYMATEIhbHOTO U BPAMIATEIbHOTO JBIKCHUS Pa0OUMX
4acTeH mpecca B MOMEHT CONPUKOCHOBEHHMS MOJ3yHA C YINAKOBKOM; TOJHAs
nedopManys MOKOBKH B Tpecce IITAMIIOBKH WM KOBKH, OIIpelneisieMas W3
rpaguka pabo4nx Harpy30K TUIOBOM MOKOBKH.

10.3. dyHOaMeHTH MPEccoB cienyeT MPOeKTHPOBaTh, KaK INPaBHIIO, B
BH/IE JKECTKUX ILIUT UM MOHOJHUTHEIX OJIOKOB.

10.4. @®yHpaMeHTBl BHUHTOBBIX [PECCOB, MpEIHA3HAYEHHBIX AJIS
ITAMIIOBKH WM KOBKH, CJEIyeT pPacCUUTHIBATH C YYETOM HMITyJbca



BEPTUKAIBHOW CHIIBI U KPYTALIETOCS MOMEHTa OTHOCHUTEIFHO BEPTUKAIEHOU
OCH CIEAYIOIINUM 00pa3oMm:

a) aMIDIMTYJy BEPTUKAIBHBIX KOJeOaHWH a,, M, (pyHmameHTa ciemyer
onpenenate mo ¢opmyne (1) o0s3aTeNnbHOTO TPUIOKEHUS 2, B KOTOPOM
3HaYeHHEe KOA((UIMEHTa BOCCTAHOBICHHS CKOPOCTH yAapa € CIeAyeT
MPUHUMATBL. TPH XOJOJHOW INTaMIOBKe U KoBke € =0,5, mpu ropsueit
LITaMIIOBKE U KOBKe € = (0,25, a 3HaueHHe UMITyJIbca BEPTUKAIbHON CUIIBI J,,
kH-c(tc-c), onpenensercs no popmyse

J=m,v, (59)

re m, - Macca MOCTYNAaTelIbHO NBIUKYIIMXCS Pabo4yMx yacTedl mpecca, T
(Tc-c*/m);
V - CKOPOCTH IOCTYTATEIFHOTO ABIKCHUS PabOYMX YacTed mpecca B
MOMEHT yzapa, M/c;

0) aMIDIHTYIOBl TOPU3OHTANBHBIX KoNeOaHWd a,, W, M, (yHIaMeHTa
cnenyet onpenesiath mo ¢popmysaam (6) u (7) 00s3aTEIBHOTO MPUIOKEHHS 2;
Opy 5TOM 3HA4Y€HHE € TO ke, 4To B 1.10.4a, a mmmynsc momenra J,
MIPUHUMACTCS PAaBHBIM

J=6r0, (60)

rae 6, - MOMEHT MHEpLHH BpPALIAIOUINXCS pabodnx Macc mpecca, T-M(Tc
M-Cz), OTHOCHTEJILHO OCH BUHTA,
® - YI7I0Bas 4aCTOTA BPALICHHS BUHTA B MOMEHT yapa, ¢, IpHHAMAc-
Masi 110 3aJIaHHFO Ha MPOCKTUPOBAHUE.

10.5. AMIUIMTYZBI BEPTHKANBHBIX @), M, U TOPH3OHTAIBHBIX @ p M,
KoyieOaHuil (PyHIAMEHTOB KPHUBOIIMITHBIX IPECCOB IMPHU OIMEPAIUSIX IITaM-
MOBKH cjleayeT omnpeneaste 1o Gopmymam (2)-(5) 00s3arebHOTO
MPWIOKEHUS 2, B KOTOPBIX 3HaueHHEe KoddpoumnmeHra € =0; HMITYIbC
BEPTUKAIBHOW CHIIBI J, ONpEAETSIeTCS SKCICPHUMEHTAIbHBIM IIyTeM; MpU
OTCYTCTBHH ONBITHBIX TAHHBIX IOMYCKACTCS HMITYJIbC BEPTHKAIBHON CHJIBI
onpenenats mo popmyne (59), ymMHOXkasi ero 3Ha4UeHUe Ha Kod3ddurueHr 7,
KOTOPBIH YYUTHIBACT BIMSHHUE JKECTKOCTH NMOKOBKM W HajlW4ue JO(TOB B
KHHEMATHYECKHX MapaX KPHBOLIMIHO-IIATYHHOrO Mexanmsma, mpu 10*
kH(10’1¢) € Fp < 6,3-10°  kH(6,3-10°1c)  momyckaercs — NPHHHAMATH
0= From/6,3-10* (1= Fon/6,3-10°), a mpu  F,,m,>6,3-10* (6,3-10°rc)
ko3QdHUIMEHT 77 creyeT NPUHUMATh PaBHBIM 1; MMIyJbC MoOMeHTa J,
MPUHUMACTCS PaBHBIM HMITYJIBCY KpPYTAIIETO MOMEHTa OT 3aMeIJICHUS
BpaleHus paboymMx dYacTeil mnpecca, BO3HHMKAIOIICTO IIPH BBHIMOJIHCHUN
IITAMIOBKH, W OTPEACIICTCS IKCIICPUMEHTAIBHEIM ITyTEM; PU OTCYTCTBHU
OTIBITHBIX JaHHBIX 3HaueHue J,, KH-M-c(Tc-M-C), TOMyCcKaeTCsl OMPEneIIATh M0
dbopmyie

F‘HO’Mé‘
J, =01 61)

a)O

riae F,, - HOMUHaJIbHOE ycuine npecca, KH(Tc);

O - monHas AedopMaIis MOKOBKH B MpoIlecce MTaMIIOBKH, M, OTIpeIe-
nseMasi W3 THIIOBOTO rpaduka pabouux HArpy3oK Ui paccMat-
pHuBaeMoit Mojenu mpecca (padbounii X0 MONI3yHA);

© - YIJOBAs YACTOTA BPALICHHMS KPHMBOLIMIIA, C ', NPUHHMAeMas IO
3aJJaHUI0 Ha TIPOCKTHPOBAHUE.

[Ipu omepanusx BEIPYOKH aMIUIATYAY BEPTHKAJIBHBIX KoJeOaHWH (yHma-
MEHTa @,, M, CIeayeT ompeaeniars mo ¢gopmyie (1) 00A3aTEIBLHOrO MPUIIO-
JKeHHA 2, B KOTOpoil koaduuueHt € = (0, a 3HAUCHUE UMITyIbca J, CIeayeT
OIIPEACIATh OKCIIEPUMECHTAJIbHBIM HyTCM; IIpHU OTCYTCTBHU OIBITHBIX TaHHBIX
JIOIYCKaeTCsl 3HaUeHUe UMITyJIbca J, ONpeAensTh 1o popmyJe
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2

e Fl,,, - HOMHHAIBHOE yerre npecca, KH(TC), TipH onepartis BHpYOKH;
o -1
®; - YyrjoBas 4dYactoTa CBOOOJHBIX KoOJeOaHWH CTaHWHBI, C
ompenese Mast 1o GopmyJie

(63)

rae K, - Ko3hOUIHEHT BEpTHKAIBHON >KECTKOCTH CTaHWHBI, KH/M (Tc/M),
MIPUHUMAEMBIH 110 33JaHUI0 HA TIPOEKTUPOBAHUE;
m, - Macca BEepXHEW YacTH Ipecca, PacIoI0KEHHON BBIIIE CEpeIUHBI
BBICOTBI CTAHHHEI, T(TC-C/M).

10.6. ®yHOamMeHTbl TUAPABIMYECKUX I[PECCOB, MpPEIHA3HAYEHHBIX IS
IITAMIIOBKH WM KOBKH, CIIEJlyeT pPacCUUTHIBATh HA JEHCTBHE HMITyJbCca
BEepPTUKANbHOW cwibpl. Ilpn 3TOM aMIUIMTYZy BEpTHKAJIbHBIX KoJeOaHWH
dbyHIaMeHTa a, ciaeayeT onpeneisith mo Gopmyie (1) 00s3aTenbHOro MPUIIO-
JKeHHS 2, IpUHUMas B Hell koaddunument € = 0, a 3HaYeHUE UMIYIbCa J, - TIO
dbopmyine (59), B KOTOpoil v - MakCHUMajbHas CKOPOCTb OITyCKaHHUS
MTOIBMKHOW TPaBEPCHI, M/C.

11. ®YHAAMEHTBI IIPOKATHOI'O OBOPYJOBAHMUA

11.1. TpeboBaHus HACTOSAIIETO pa3iesia PacHpOCTPAHSIOTCS Ha TPOSKTH-
poBaHHe (YHIAMEHTOB OCHOBHOTO W BCIOMOIATEILHOTO 000pYIOBaHHMS
IIPOKATHBIX U TPYOHBIX IIEXOB, a TaKKe 000PYIOBAHHS HETPEPHIBHOTO JIUThS
3arOTOBOK.

11.2. B cocraB MCXOAHBIX JAHHBIX IJIS MPOSKTUPOBAHUS (PYHIAMEHTOB
MIPOKATHOTO 000pYAOBaHUS, KPOME MaTEPHUAaJIOB, YKa3aHHBIX B 1. 1.1, JOMKHBI
BXOJIUTE!

IUTaH OCHOBHBIX OCEl 00OpYMOBaHUS C MPHUBSI3KOW K OCSIM 3[IaHHA, a
TaKke OCHOBHBIC OTMETKHM OOOpYZOBaHUS, IUIAH M pa3pe3bl IOMELIeHHH
TEXHUYECKOTO I0JIBANIa MIIH 3TaXa,

JTAaHHBIE O PACIOJI0KEHUH JIOTKOB JUISI THAPABINYECKOTO CMBIBA OKAIUHBI
1 BO3MOXKHBIC BXO/BI B TPAHIIEH JIOTKOB, a TAK)XKE JaHHBIC O PACIIOIOXKEHUN
MECT BO3MO>KHOT'O TIOSIBIICHUSI TPOU3BOICTBEHHBIX BOJ;

YKa3aHUsl O PacIoNIOXKEHUN MECT, I/Ie HEOOXOANMO YCTPOMCTBO JIECTHUII,
MOHTAKHBIX IIPOEMOB, OI'PaXICHUI U NIEPEKPHITUL;

JIaHHBIC JUIS ONpEAENEHHs 3HAaYCHWH MOHTAXXHBIX HArpy3oK, pacroia-
raeMbIX B Ipelenax IMEepeKphITHs [I0JBajla U BO3JE HEro, B BHJIE IUIaHA, Ha
KOTOPOM YKa3bIBAIOTCS CIIEAYIOLINE OCHOBHBIE 30HBI JIEHCTBHS HArPy30K: OT
CTAalMOHAPHOTO TEXHOJIOI'MYECKOr0 000pYI0BaHUs, OT BPEMEHHO pa3Mellae-
MOTO , CMEHHOTO 00OpYZOBaHUS 1P PEMOHTaX C yKa3aHHEM Beca, rabapu-
TOB, YHCJIa MOHT@XHBIX €AMHHUII 1 MHHUMAJIBHBIX IPOXOJOB JJIs Hambojee
TSDKEJIOro 000pynoBaHMS (CMEHHBIE KIIETH, BAJIKM C IMOJYIIKAMH H T.IL);
JAHHBIC JUI1  ONpEAENEHHs BPEMEHHBIX HAarpy30K OT ITOJBIKHOTO
TPAHCIIOPTa, COJAEPKAIIME XapPAKTEPUCTHUKH M KOJHMYECTBO TPAHCIIOPTHBIX
CPEACTB; IaHHBIC A OMNPEAEIEHHsS HArpy30K B MeCTaxX CKJIaJUpOBAHMS
MeTaia (Beca ¥ pa3Mepbl TUIIOBBIX BAPUAHTOB ITA0EJeH, MUPaMuI U T.II. C
YKa3aHHEM IPOXOI0B MEXAY HHMH); BPEMEHHYIO Harpysky OT OCTaJbHOTO
00Opy/nOBaHHs JIONMYCKAeTCsl 3ahaBaTh B BHJE CIUIOIIHOH pPaBHOMEPHO
pacIipeielIeHHOH Harpy3Ku.

11.3. Tlox OCHOBHOE W BCIIOMOTATENBEHOE IPOKATHOE O000pYIOBaHUE
CllelyeT TPOEKTHPOBaTh MAacCHUBHBIE MOHOJIWTHBIE OCTOHHBIE M JKEJe30-
OeToHHBbIe (yHIAMEHTHI C HEOOXOIMMBIMU BbIpE3aM, OTBEPCTHAMHU U KaHa-
JlaMu WK oOJierdeHHble (PaMHOTO WIIM CTEHYAaTOro THIA) MOHOJIUTHBIE HMIIM
COOPHO-MOHOJIMTHBIE JKEJIe300€TOHHbIE (YHIAMEHTHI C HCIOJIb30BaHUEM



MOJIOCTEl M yCTPOWCTBOM B CTAaHOBBIX IIpOJIETaX OOMMX W MECTHBIX
TeXHHYECKUX J3Take WM IOJBANOB, NPU 3TOM YCTAHOBKY pabodeil u
IIECTEPEHHON KieTel, peayKTopa W TIPUBOJHOTO JIBUTATeNsl CIEAyeT
mpeaycMaTpuBate Ha oOmeM QyHmamente. Takwe oOmme oOJerdeHHBIC
(yHIAMEHTBI CIIEyeT YCTPauBaTh U3 BEPXHEH U HIDKHEH IUINT, COETMHEHHBIX
CTOMKaMu M CTEHaMM WM MacCHUBHBIMU YCTOSIMHU (OTIOpaMH), OTAEICHHBIMU
IIBaMH OT paboueil IIIOMIAKY 1 3aHusL.

OOGopyoBaHHE MEIKOCOPTHBIX, MPOBOJOYHBIX U IITPUIICOBBIX CTaHOB
JIOTTyCKaeTCsl pa3MellaTh B IIPOJICTHOM YacTH BepxHEH (yHIaMEHTHOU
wuTel. OCHOBHOE 000pyIOBaHNE KPYIMHOCOPTHBIX U CPEJHECOPTHBIX CTAHOB
CleqyeT pa3MeIlaTh HajJ HECYIIMMH ONopaMu (CTOMKaMHM WM CTEHAMH).
PaGoune w  mIecrepeHHBIE  KJIETH  JIMCTOBBIX,  TOJCTOJHCTOBBIX,
penbcOOAIOYHBIX M JIPYTHX TSKEIbIX CTAHOB CIIEyeT yCTaHABIMBATh Ha
MacCHBHBIE YCTOH.

11.4. B cnyuae, eciau 3aJlOKCHHE BCEX Y4YacTKOB (DYHIAMEHTOB
MIPOKAaTHOTO OOOpYHOBaHWA M OOOpPYIOBAaHUS HEMPEPBIBHOTO  JIUTHS
3arOTOBOK Ha OJHONH OTMETKE IO TIIyOMHE NPUBOIUT K IEpPepacxomy
MaTepHalIoB, JOIYCKACTCS OTIENbHBIE YYaCTKH (YHIAMEHTOB 3aKJaJbIBaTh
Ha pa3HOM TiTyOuHe.

DyHIaMEHTHI, pa3Jie/ieHHbIe TITyOOKUMH OTKPBITBIMU KaHalaMH (HaIpu-
Mep, KaHaJIaMH JUI CMbIBAa OKAJIMHBI), CIICIYeT CBS3BIBATh IOBEPXY JKENIE30-
OCTOHHBIMU pacliopkaMu depe3 3-6 M, pPAacHOJIOKEHHE KOTOPBIX IOJKHO
OBITH YBSI3aHO C PACIIOJIOKECHUEM 000PYIOBAHUS.

11.5. ApmupoBanue GyHIaMEHTOB CIIeAyeT MPOU3BOAUTh B COOTBETCTBUU
¢ ykazanusMu pasn. 1. Ilpu 3TOM BEpXHIOW apMaTypy MacCHBHBIX (yHIa-
MEHTOB cJeIyeT YKIaAblBaTh TOJIBKO IOJ CTaHWHAMH OOOpYHOBaHHSA C
JTUHAMAYECKUMH Harpy3KaMH.

JlnamMeTpbl cTep;KHEH HWXKHEW apMaTyphl CleyeT NIPUHUMAaTb HE MEHeEE
16 MM 1 dyHIamMeHTOB JUIHHOM 10 30M 1 20MM - 11HO# cBbItie 30M.

11.6. Ion cranmHamMu OOOpPYIOBAaHWS, BOCIPHHUMAIOIIUMH CHCTEMa-
TUYECKU JICHCTBYIONINE yAapHbIE Harpy3KH, CIeAyeT MpeaycMaTpuBaTh ycTa-
HOBKY 2-3 CETOK, pacIojlaraéMbIX B COOTBETCTBUU C yKazaHusiMu 11.1.15. [Ipu
9TOM BEpXHHUE CETKH, AOXOAAIIME 10 Kpas (QyHIaMeHTa, cleayeT 3arudarhb
BHU3 BJOJb BEPTUKAIBHOM TpaHM Ha UIMHY |5 nuaMeTpoB 3armbaeMbIx
CTepXKHEM.

11.7. Tlpu HaIM4MKU MECTHBIX BO3AECUCTBUI OT JIyUUCTON TEIUIOTHI, YAApOB
KyCcKaMH TaJaiomell OKaJWHBl M T.I. BEPTUKAJIbHbIE T'paHH (QyHIaMeHTa
CllelyeT apMHpOBaTh CETKAMH M3 CTEpXKHEH muamerpoM 12MM ¢
KBaJIpaTHBIMU siuelikamMu pazmepom 200Mm.

11.8. Pacuer xonecOaHmii MacCHUBHBIX (YHIAMEHTOB TIOJA IPOKATHOE
00opyoBaHyEe BBIIONHATE HE TpeOyeTcsl.

Pacuer mpouHOCTH 3nMeMEHTOB  (PyHZAMEHTOB  BBINOJHACTCS B
COOTBETCTBHUHM ¢ yKazaHusmu mm.1.22 u 1.23. Ilpu 3ToM Harpy3ku, BO3HUKAIO-
mye npu paboTre 00OpYAOBAaHHUS B HCKIIOYHTENBHBIX CIIy4asx, HalpuMmep,
IpU PE3KOM HAPYIIEHHH TEXHOJIOTHYECKOro TIIpoliecca, M HArpy3KH,
BO3HMKAIOIIME P aBapusx (MOJIOMKa IIMTHHAEIEH, COSANHUTENBHBIX My(T 1
T.IL.), OTHOCSTCS K BPEMEHHBIM 0COOBIM Harpy3kam.

12. DYHIAMEHTBI METAJUIOPEXYIIIUX CTAHKKOB

12.1. B cocraB MCXOAHBIX JAaHHBIX IS MPOCKTUPOBAHUS (PYHIAMCHTOB
METAJUIOPEXKYIINX CTAaHKOB, KpOME MaTepualoB, yKa3zaHHBIX B 1. 1.1,
JIOJKHBI BXOJIUTD:

YEepTEeK OMOPHOHN MOBEPXHOCTH CTAHWHBI CTaHKA C yKa3aHHUEM OIIOPHBIX
TOYEK, PEKOMEHIYEMBIX CIIOCOOOB YCTAHOBKH U KPETUICHUS CTAHKA;

JAaHHBIC O 3HAYCHUSAX HArPy30K Ha (PYHIAMEHT. U1 CTAaHKOB C MAcCOH 10
10T - oOmast Macca craHka, a IJIsI CTAaHKOB ¢ Maccoii Ooisee 10T - cxema
PACIIOIOKEHHS CTATHIECKUX HArpy30K, IepeJaBacMbIX Ha ()yHIAMEHT;



IUTS CTAHKOB, TPEOYIOIINX OrPaHUYCHHUS YIPyroro KpeHa (pyHmameHra, -
JAHHBIC O MPEICIBHO JOMYCTHUMBIX U3MEHEHHUIX MOJOXKECHHUS IICHTPA TSHKECTH
CTaHKa B PE3YJIbTATC YCTAHOBKU TSDKCIBIX NCTAJICH U MEPEMEIICHUS Y3JI0B
cTaHka (MM MaKCHMajbHBIE 3HAYEHHUS Macc JeTalel, MacChl MOJBHIKHBIX
Y3JI0B U KOODJIHHATHI MX MEPEMEINCHHs), a TAKXKe TaHHBIC O MPEICIIbHO
JOMYCTUMBIX yTiIaX MOBOPOTa (PyHIAMEHTAa OTHOCHTEIBHO T'OPU30HTAIBHOM
ocu;

JIaHHBIE O KJIacCe€ CTAHKOB II0 TOYHOCTH, a TaKXe O )KECTKOCTH CTAHHUHBI
CTaHKOB, 0 HEOOXOAUMOCTH OOCCIICUCHHUS JKECTKOCTH 3a CYET (PyHIAMCHTa U
0 BO3MOJKHOCTH YaCTOH MEPECTAHOBKH CTAHKOB,;

JUTS BBICOKOTOYHBIX CTAHKOB - YKa3aHHS O HEOOXOMUMOCTH M PEKOMEH-
IyeMOM CItoco0e MX BHOPOHM3OIIALUH: KPOME TOTO, B 0CO00 OTBETCTBEHHBIX
ciydasix Uis TaKdX CTAaHKOB (HAmpuUMep, MPH YCTAHOBKE BBICOKOTOYHBIX
TSOKEJIBIX CTAHKOB HWJIM TPH YCTAHOBKE BBICOKOTOYHBIX CTAHKOB B 30HE
MHTCHCHBHBIX KOJICOAHHI OCHOBAaHHUI) B MCXOIHBIX MAHHBIX IS MPOCKTH-
POBaHUS JOJDKHBI COJICPIKATHCS PE3Y/IbTaThl H3MEPEHHI KOJIeOaHuil TPyHTa B
MECTax, MPEeIyCMOTPEHHBIX IS YCTAaHOBKH CTaHKOB, W JPYTHE [aHHEIC,
HEOOXOMUMBIC U ONPEACTCHUS MapaMeTPOB BHOPOU3OILIIUH (TIPEISIIEHO
JIOITyCTUMBIE aMIUTATYABI KoJeOaHui (pyHIaMEHTa WIIH MPEJeTbHO TOIyCTH-
MBIE aMILTUTYIBI KOJICOAHUI JIIEMEHTOB CTaHKA B 30HE PE3aHUS U T.I1.)

12.2. CraHkd B 3aBUCUMOCTH OT HMX MAacChl, KOHCTPYKIIMM W Kiacca
TOYHOCTH JIOMYCKAETCs YCTaHABIMBATh Ha OCTOHHOM IOACTHIIAIOIIEM CIIOC
mojia IieXa,Ha YCTPOCHHBIC B TOJY YTOJIICHHBIC OCTOHHBIC WM JKEIE30-
OcTOHHBIC JICHTHI (JICHTOYHBIC (DYHAAMCHTHI) WM HAa MAacCHUBHBIC
(¢byHIaMeHTHI (0TMHOYHBIC WIIH OOIIHE).

12.3. Ha moacTunaromeM cioe moia Iexa clieyeT YCTaHABIUBaTh CTAHKU
¢ Maccoit 1o 10T (mpu cooTBEeTCTBYIOIEM 000CHOBAHUH 10 15T) HOpMaITEHOU
U TIOBBINICHHON TOYHOCTH C ECTKUMH WU CPEIHEH JKECTKOCTH CTaHWHAMH,
U KOTOPBIX [/h < 8 (rme / - mummHa, M, A - BRICOTA CCUCHUS CTAaHWHBI CTAHKA,
M), a TakKXKe BBICOKOTOYHBIC, BHOPOU3OJAIMIO KOTOPBIX JOIYCKACTCS
OCYIIECTBIATh ~ NPH  TOMOIIM  YIOPYTHX  ONOP,  PACIIOJIOKEHHBIX
HETIOCPEICTBEHHO TI0J] CTAHWHOW CTaHKa.

Ha yctpamBaemble B IMONy IleXa YTOJIICHHBIC OCTOHHBIC WM KEJIE30-
OCTOHHBIC JICHTHI JIOITyCKAETCs YCTaHABIUBATH CTAHKU ¢ Maccoit 1o 30T.

12.4. Ha ¢yHOaMeHTH CIeIyeT YCTaHABIUBATh CTAHKU CIICITYFOIIHX
BH/IOB:

C HEXKECTKUMH CTaHHHAMHU C OTHOIIeCHHEM I[/h>8 W ¢ COCTaBHBIMHU
CTaHWHAMH, B KOTOPBIX TpeOyemas »KECTKOCTh OOCCIIeYMBAETCS 3a CYET
¢dbyHIaMeHTa;

¢ Maccoit 6onee 10T (wm 15T mpu COOTBETCTBYIONIEM 0OOCHOBAHHHN) TIPU
TOJIIIMHE OCTOHHOT'O MOACTHIIAIOIIEIO CJIOS T0J1a, HeJOCTATOYHOM /IS ycTa-
HOBKH CTaHKOB JaHHOM MAacChlI;

BBICOKOTOYHBIC, IS BHOPOM3OJAIMKA KOTOPBIX HEOOXOIMMa YCTaHOBKA
CICIUATBHBIX (DYHIAMEHTOB.

ITpumeuanue. YcTaHOBKAa BBICOKOTOYHBIX CTAHKOB Ha 0OmIHe (yHZAMEHTHI JOIIyCKaeTcs
TOJBKO B CIIy4YasX, €CJIM B YHCJE IPYIIBI CTAHKOB, YCTAHABIMBAEMBIX HE OAWH (DyHIAMEHT,
OTCYTCTBYIOT TakKue, NpH paboTe KOTOPBIX OyZyT BO3HHKATh AWHAMHYECKHE HArpy3KH,
BEI3BIBAIONINE KOJICOAHHS C AaMIUIUTYAaMH, [PEBBIIAIONIMMH IPEIeTIbHO IOIYCTHMBIE,
yKa3aHHBIC B 3aJaHUU Ha IPOCKTHPOBAHHE.

12.5. JIns BBICOKOTOYHBIX CTAaHKOB, YCTaHAaBJIMBAaeMbIX Ha BUOPOM30-
JUPOBAHHBIX (PYHIAMEHTaX M TPEOYIOIUX IEPUOTUICCKON FOCTHPOBKH,
PEKOMEHAYETCs MCIIOB30BaTh KOMOWHIPOBAHHBIC YIIPYT0-)KECTKUE OTIOPHEIC
3JIEMEHTBHI, MMO3BOJISIOIINE IEPEXOIUTh OT YIPYroil yCTaHOBKH (YyHIAMEHTA,
oOecreunBaromeii ero BUOPOU3O0IIAIHIO, K )KECTKOM.

[Ipu mpoexTupoBaHUH BHOPOU3OIMPOBAHHBIX (DYHIAMEHTOB CTaHKOB Ha
PE3MHOBBIX KOBPHKAX JOJDKHBI OBITH MPEAYCMOTPEHBI YCTPOHCTBA, oOecte-
YUBAIOIINE BO3MOXHOCTh CMEHBI 3TUX KOBPHKOB.



12.6. [Ina oAWHOYHBIX (YHIAMCHTOB CTaHKOB HOPMAallbHOH U
MOBBIMIEHHON TOYHOCTH ¢ Maccod no 30T BBICOTY (pPyHOaMeHTa Clieayer
NPUHAMATh B COOTBETCTBUH C NaHHBIMH, NPUBEICHHbIMH B Ta0Ox. 13, a mis
CTaHKOB ¢ Maccoil Oonee 30T - Ha3HayaThb U3 YCJIOBUS oOOecredeHHs
HEOOXOAMMOM KECTKOCTH CTaHWHBI 3a c4eT (yHOZaMeHTa, a TaKke u3
KOHCTPYKTHBHBIX COOOpa)keHHil B (B YaCTHOCTH, B 3aBUCHMOCTH OT IJTyOHHBI
MIPUAMKOB).

12.7. Beicoty o00mux (yHIAMEHTOB CTAHKOB HOPMAJbHOW U
MOBBIIIEHHON TOYHOCTH CJIEAyeT OIpeAeliaTh IO pe3ylbTaTaM pacyera
(GyHIaMeHTa 10 TPOYHOCTH M IKECTKOCTH C Y4YETOM MHHHUMAIbHO
HEoOXOomuUMON BBICOTHI (cM. Tabm. 13), oOecmeumBaromeil TpedyemMyro
KECTKOCTb CTAHHMHBI OTJIENBHBIX CTAHKOB, @ TAaKKXE€ U3 KOHCTPYKTHBHBIX
cooOpaxxeHHd, OCOOCHHOCTEH MJAaHHOTO BHIA CTaHKA W YCIOBHH €ro
00CITy>)KUBaHHSI.

12.8. dyHIaMEHThl CTAaHKOB CIIEAYET apMHUpPOBaTh CETKAMH U3 CTEp KHEH
muamerpoM 8-10 MM ¢ KBaapaTHBIMH sdedikamu pasmepom 300 M,
yKIagpIBaeMbIMH Ha pacctosHud 20-30 MM OT BepxHeW M HIDKHEH rpaHel
byHIameHTa.

12.9. YcTaHOBKY CTaHKOB JIOITyCKAETCs IIPOU3BOJUTH Kak 0e3 KperuieHus,
TaK W C KpeIUvieHneM (QyHIaMeHTHbIMH Oontamu. [Ipm 3TOM KperuieHue
CTaHKOB (h)yHIAaMEHTHBIMU 00JITaMH 005A3aTEIIBHO:

IpU  HEOOXOJMMOCTH OOECHEYeHUs] COBMECTHOM pabOThl CTaHUHBI C
¢yHIaMeHTOM (HampuMep, CTAHKOB BBICOKOM TOYHOCTH, YCTaHABIMBACMbIX
Ha OJIMHOYHbBIC (YHIAMEHTbHI, WM CTAHKOB C HEKECTKUMU CTaHWHAMH, B
KOTOPBIX Tpelyemasl JKeCTKOCThb CTaHHHBI oO0OeclednBaeTcs 3a CYeT
¢dbyHIaMeHTa);

IpU AMHAMUYECKUX HAarpy3kax OT BO3BPATHO-TIOCTYNATEIHbHO IepeMe-
LIAIONIUXCS Macc (HampuMmep, B MPOJOJIBHO-CTPOTAIBHBIX CTAHKaX) WIH OT
BPALIAIOIINXCS] HEYPAaBHOBEIIEHHBIX MAcC, KOTOPBIE MOTYT BBI3BaTh IepeMe-
meHus QyHaaMeHta mpu paboTe Ha CKOPOCTHBIX peXMMax (Hampumep, B
TOKAPHBIX U Qpe3epHBIX CTAHKaX).

Ta6muma 13

Bericora pynnamenTa k, M,
IO METAJUIOPEXYIIHE CTAHKH

I'pynna Cranku HOPMAJIbHOW U MOBBILICHHON
CTaHKOB TOYHOCTH ¢ Maccoii 1o 30T
1 TokapHble 03 [ I
b

I'OpU30HTANIBHO-TIPOTSKHBIE
IpononeHo -hpe3epHbie
ITpomoabHO-CTporaabHble

2 IInudosansHbIe 0.4 \/z

3 3ybope3Hbie
yoop 0,6vVL

KapycenbHble, BepTHKAIbHbIE TI0JIyaBTOMAThI
U aBTOMAThI

KapycenpHo-peseprsie

KoHcomnbHO- 1 0e3K0HCONBHO-(pe3epHbIe
I"opH30HTAJILHO-PACTOYHbIE

4 BeprukanbHo- 1 paJuanbHO-CBEPIMIBHBIE 0,6-1m

5 ITorepeuHo-CTpOraJibHBIE N JOJI0CKHBIE 0,8-1,4m

Obo3HaueHue: L - yimHa QyHIaMeHTa, M.

Ipumeuanus: 1. [ng rpynn 4 n 5 Gonblune 3HAYECHMS CleyeT NPUHUAMATh JUIS CTaHKOB
0OJIBIINX PAa3MEPOB.

2. Jlng arperaTHbIX CTAQHKOB IIOBBIIIEHHOH TOYHOCTH, MHOTOONEPALMOHHBIX CTaHKOB H
CTAHKOB C IIPOrPaMMHBIM YIIPaBiIeHHEM (OTAEIBHBIX MM B ABTOMATHYECKHX JUHHUAX) BBICOTY
(yHIaMEHTOB clientyeT yBennuuBath Ha 20%.

12.10. IIpu ycTaHOBKE CTaHKOB Ha YTOJIICHHBIX OCTOHHBIX MJIM JKEJIe30-
OCTOHHBIX JICHTaxX I0Jla WJIM Ha OTIEJbHBIX (YHIAMEHTaX JIEHThl |
(yHIAMEHTBI ClielyeT PacCUMThIBATh Ha MPOYHOCTh HA JIEHCTBHE PACUETHBIX



CTaTUYECKHUX HArpy30K B COOTBETCTBUM C yKazaHusMu mm.l1.22 ul.23 u B
cirydae HeoOXOIUMOCTH - Ha )KECTKOCTh (cM. 11.12.6).

12.11. Pacder ocHoBaHWI1 (yHZaMEHTOB TO JaedopMamusIM CICIyeT
MIPOU3BOIUTH B CIydasx OTPaHHUYEHHs YTJIOB TOBOpOTa (yHIAMeHTa, Ipu
3TOM JIONyCKaeTcsl MpeHedperath ynpyrocteio ¢yHmameHTa. Pacyer yrios
noBopora (pyHaaMeHTa CleayeT BhINOIHATH Ha JEWCTBHE pacYeTHBIX (C KOA]-
(GUIMEHTOM HAJEXKHOCTH 1O Harpyske j = 1) cTaTMYECKHX, SKCIEHTPHYHO
TIPMIIOKEHHBIX HAarpy30K.

12.12. Pacuer xoncOaHWi HEBHOPOW3OIMPOBAHHEIX (PYHIAMCHTOB
CTaHKOB, KaK MPaBUJIO, HE BHIIOIHACTCS.

12.13. Paccrosinue oT (hyHIaMEHTOB BBICOKOTOYHBIX CTAHKOB 10 (pyHIa-
MEHTOB CTAHKOB, pabOTalONINX CO CO3HATEIbHBIMU AMHAMUYECKIMH Harpys-
KaMu (070eKHbIe, CTPOTaIbHBIC U T.I1.), IOJDKHO OBITH HE MeHee 15M.

JloTycTUMOCTh YCTAaHOBKHM BBICOKOTOYHBIX CTaHKOB B 30HE JeHCTBUSA
Pa3IMYIHOTO POJa IMPOMBIIIICHHBIX U TPAHCIIOPTHBIX HCTOYHHKOB BHOpAITUiA
CleqyeT TPOBEpSTh pacueToM B  COOTBETCTBHH C  00s3aTelIbHBIM
MIPUIIOKEHUEM 4.

13. ®YHIAMEHTHI BPAIIAIOIUXCS ITEYEA

13.1. TpeboBaHHs HACTOSIICTO pa3zeiia PACIPOCTPAHIIOTCS Ha MPOCKTH-
poBaHMe (YHIAMEHTOB BpAIAIONINXCS OOXKUIOBBIX T€UYel C YHCIOM OIOp
OoJee IBYX.

13.2. B cocTaB MCXOIHBIX AAHHBIX I MPOCKTUPOBAHUSA, KPOME MaTe-
pHaJIOB, yKa3aHHBIX B 1. 1.1, JOJKHBI BXOJUTH!

YepTeXKH KOpIlyca Meud C yKa3aHWeM TOJNIIMH CTaIbHOW 000JI0UYKH,
pa3mepoB OaHJa)Kel W TONINHBI (PyTEepOBKH,

JaHHbIE O YHCJe 3yObeB BEHIIOBOH IIECTEPHH; 3HAUCHHS HArpPy30K Ha
(yHIaMEHTBI OT ONOPHBIX paM M POJIMKOB, a TaKXKe Ha ONOpPY NPHBOIHOTO
000pyI0BaHUS OT MEXaHU3MOB IIPHUBOJIA,

YaCcTOTa BPAIIEHHs KOPITyca MY B AKCIUTYaTALIMOHHOM PEXHME;

3HaYeHHE MAaKCHMaJIbHOTO YCHIMS B THAPOYHOpe M IedeH,
CHA0XEHHBIX THIPOYIOPaMH.

13.3. ®yHnamMeHT BpallaloLeics Meyu AOJDKEH MPOEKTHUPOBATHCS, Kak
MIPAaBUJIO, B BHJIC OTJCIBHBIX JKEIe300€TOHHBIX OIOp PAMHOM WJIM CTEHYaTON
KOHCTPYKIMH, BBITOJHIEMBIX MOHOJIUTHBIMH WJIH COOPHO-MOHOJUTHBIMH U
OTIETBbHBIMU OT (PyHZaMEHTOB M APYrHX KOHCTpYKuui 3nmanus. Ilpu stom
NIPUBOZIHOE O00OpyIOBaHWME M OMIKAHIIYI0 POJIMKOONOPY HEOOX0aAMMO
pasMelaTh Ha OIHOW OIOpe CTEHYATOH KOHCTPYKLIMHM CO CTEHaMH B JBYX
B3aUMHO NEPIEHANKYISPHBIX HAaIIPaBICHHSX.

13.4. PacyerHoil cxemoOl yCTaHOBKM (TIe4d M (yHAaMEHTa) SBISICTCS
Hepaspe3Has Oanka (KOpIyc IedH), IIapHUPHO ONHpAoLIasics Ha yIpyrue
OMOPBI. YIIPYrOCTh ONOpP YYHUTHIBAETCA B BEPTHKAJIHHOM M TOPHU30HTAIEHOM
HaTpaBICHUIX.

BeprukanbHble ¥ TOPU30HTANBHBIC HAarpy3KH Ha OIOPHI, HAIpaBJICHHBIC
MEPIEHANKYSIPHO U BIOJIb OCH TIEYH, CIEAyeT OIpENeNsiTh C Y4EeTOM
COBMECTHOM paboThl KOpITyca ey U GpyHIaMeHTa.

13.5. Ilpm mpoeKTHpOBaHUM OIHOp KOA(PPHUIHUEHTH HX >KECTKOCTH B
TOPU30HTAJBHOM HANpAaBICHUH, NEPIEHIUKYJIIPHOM OCH II€4H, CIEAyeT
NPUHAMATh HEe MeHee KOA((HUIUEHTOB JKECTKOCTH KOpIIyca e, MpUYeM
JUIsl KpaiHUX Omop He MeHee KO3()(HUIMEHTOB JKECTKOCTH KOpITyca IMeud B
MECTE PACIIONIOKEHUS COCETHUX C HUM OIIOP.

Ipumeuanue. [Tox K03 PUIMEHTOM )KECTKOCTH KOPITyCca MEYH CJIEAYeT IOHUMATh PEaKLUI0

Hepa3pe3Hoii 0Ky B MecTe PacroOKeHHs pacCMaTPUBAEMOil OTIOPEI TIPH e¢ TOPU30HTATLHOM
€IMHIYHOM CMEIIEHHH II0IEPEK OCH IeUH.

13.6. HopmaTuBHBIE TOPH30OHTAIBHBIC HAarpYy3KW Ha omopsl F),, KH(tc),
JIEWCTBYIOIIHE BIOJIb OCH II€YH, CIEAYET ONPEIeIsTh 10 Gopmyre
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rne F,, - HOpMaTHUBHAs BepTHKalbHas Harpyska, kH(tc), onpenensemast o
COOTBETCTBYIOIEMY codeTaHuio (11.13.9);
ky - ko3 hrIMEHT TpeHus noa0aHAaXKHOH 00e4aiiku 110 OOPHEIM PO-
JIMKaM, IpUHUMaeMbli paBHbIM 0,2;
0L - YTOJI MEX1y BEPTUKAIIBIO U NIPSIMOM, COeIMHSIONIEH OCh KOpIyca ¢
OCBIO OTIOPHOTO POJIHKA.

13.7. T'opu3oHTaNbHBIE HAarpy3Kd Ha OMOpPHI, ACHCTBYIOIIME BAOJb OCU
€4, Ipu 0OOCHOBAHUU PAacdeTOM IOMYyCKaeTcs IepefaBaTh Ha ONOPY MpH-
BOJIHOTO 00OPYIOBaHMUS CTAILHBIMU PACIIOPKAMH, CBSI3BIBAIONIMMH OIOPHI HA
ypoBHe ux Bepxa. [Ipu pacuere pacnopok, Kpome YCWUJIMH, yKa3aHHBIX B II.
13.6, cneqyeT y4uTHIBaTh yCHIIHS, BOSHUKAIONIME B HUX OT TeMIICpaTypHBIX
BO3JIEHCTBUH.

13.8. HopmatuBHBIE IMKIMYECKHE HArpy3ku (BepTHKambHas F), ,, U
ropu3OHTaNbHAas F, ;, AeHCTBYIOIAs IEPIICHAUKYISIPHO OCH TI€4YH) Ha OTOPHI
OT Beca I€YH, TEIIOOOMEHHBIX YCTPOMCTB, (YTEPOBKM M OOXKHIaeMoro
Mareprasia, MOHTXHBIX M TEMIeEpaTypHBIX aedopMalii Koplyca IIeuH,
kH(Tc), BO3HMKaIOMKE MPU BPAIIEHUH MEYU C SKCLUEHTPHUCUTETOM, CIIEAYET
ONPENENATh B COOTBETCTBUU C paCUETHON CXeMOH, ykazaHHoH B 1. 13.4. [Ipu
3TOM HEOOXOIMMO NMPUHMMATh MAaKCHMAJIFHOE 3HAUYEHHUE PEaKIUH, IoJTydyae-
MOE Ha OIOpe NP IKCHEHTPHUCHTETE OCH KOpIyca Ieud, paBHOM 20MM,
3a7aBaeMOM MOOYEpEeHO Ha KaXKJOH Orope B BEPTHUKAJIHHOM M TOPH30H-
TQIFHOM HAaNpaBJICHUSX. MaKCHUMaJlbHBIE pacdeTHbIC Harpy3KH II€Yd C
qucIOM omop He Oojee deThIpeX JIOMYCKAaeTCsl ONpeleNsTh IpH
9KCIIEHTPUCUTETE OCH KOpITyca Ie4YH, paBHOM 10MM.

IIpumeuanune. Harpysku F), ., u F, ; A7 TpeXx- U UYCTHIPEXONOPHBIX Me4el NOMyCKaeTcs
OIPEENATh IPU IKCLEHTPUCUTETE OCU KOpITyca Ieyd, paBHOM 10MM.

13.9. Pacuer omop MmO NPOYHOCTH NPOU3BOAMTCS Ha CIEIYyIOIIUE
couetanus Harpysok: 1) F,, F;, 2) F,,, F,., F), tne F,, F,, F), - pacdeTHbIe
Harpy3kKd Ha paccMaTpuBaeMylo omopy, kH(tc), ompexnensemble B
COOTBETCTBUU C yKazanusmu mm. 13.6, 13.8 u 1.23; F,,. - pacueTHas
BEpTHKaJbHAs Harpys3ka Ha omnopy, KH(Tc), onpenensiemMas B COOTBETCTBHU C
ykazanuaMu 1. 13.4 6e3 yuera SKCUeHTpucuTeTa neud; F,. - pacueTHas
TOPU30HTaJIbHAS Harpy3ka Ha onopy, KH(Tc), neificTByromas BIOIb OCH TI€YH,
orpezessieMasl B COOTBETCTBHHU € yKazaHWsAMHM 1. 1.23 mpu 3aMeHe Harpysku
F, ,, B bopmyie (64) Ha HATPY3KY F) vre-

Ipumeuanus: 1. Jlas omop, 006OpyZOBaHHBIX THMAPOYIIOPAaMH, B KadeCTBE PacUeTHOrO
3HAYEHUS TOPU3OHTANLHON HATPY3KH, HANpaBJeHHOH Biomb ocu meuu, F;, KH(TC), cnemyer
MIPUHUMATh HauOOJIbIIIEE U3 IBYX €€ 3HAUCHUH, ONPEAENeHHBIX N0 Gopmyiie (64) 1 10 ycuiuio B
TUJIPOYTIOpE.

2. Pacuer onop Ha BTOPOE COYETAHHME HArPY30K CIICAYeT MPOM3BOAUTH C y4ETOM MOMEHTA,
JIEHCTBYIOLIEro B TOPH30HTAIBLHON INIOCKOCTH OT HArpy3KU F), IPHIIOKEHHOH TOIBKO K OTHOMY
U3 POJIMKOB OIOPBI MEYH.

13.10. Pacuer Xene300CTOHHBIX JJIEMEHTOB OIOpP HA BBIHOCIHUBOCTH
cleqyeT IpOU3BOAUTH HAa HArpy3KH, OIpeleNsieMble B COOTBETCTBUH C
ykazaHusiMu 11.13.9, mpuHMMas ko3(pUIMEHT HameXHOCTH MO Harpyske
7%=0,8.

13.11. Ilnomans MOAOIIBEI OMOPHI CIEAYET OMPEACHATh U3 YCIOBUS
JIOTyCTUMOCTH €€ OTpPhIBa OT OCHOBAaHMSA He Ooyiee YeTBEpTH IIHPHUHBI
IOJTOIIBHI.

13.12. ®yHOaMEHTHI MO MEYX CIICAYET MPOCKTHPOBATh TAKUM 00pa3oM,
qToOBl 3HAYEHWs TIEPBOM YAacTOThl COOCTBEHHBIX BEPTHKAIBHBIX U
TOPU30HTAIBHBIX KOJEOaHWN YCTAaHOBKH, OIpeAesieMble A pPacdeTHOU



cxeMbl 11.13.4, ornnuanuch HEe MeHee yeM Ha 25% OT 3Ha4YeHHsT YaCTOTHI
3alerieHus 3y0beB MPHUBOJIA O, ¢!, BBIUKMCIIEHHOIA 1O hopmyne

@=0,105Nn,, (65)

rae N - 9uciio 3y0heB BEHIIOBOM IIECTEPHH;
7, - 4aCTOTA BPAIICHUS €U, 00/MHUH.

ITPUJIOXEHUE 1
O0s13aTenpHOE

PACYET KOJEBAHUI ®YHIAMEHTOB MAIIIUH C
NEPUOJUYECKAUMHA HATPY3KAMUM'

Pamublie pyHaamMmeHTHI

1. AMIUIATYIBI TOPU3OHTATBHO-BPAIIATEIbHBIX KOJICOAHUIT OTHOCUTEIHLHO
BEPTHMKANBHOH OCH BepXHEH IIUTHI PaMHBIX (QYHIAMEHTOB @) ,, M, CIEIyeT
onpenenarTs no hopmyie

ah,l//= ax+ au/]bi (l)

TZIe a, - aMIUTUTYa TOPU30HTAJIBHBIX KOJCOaHUH ICHTPa TSHKECTH BEpXHEU
TUTMTHI, M, BEIYHCTIsIeMas 1o popMyiie

- \/[1—(a)//1x)2]2 ;4(5;)2(m//1x)2 | ”

a, - ammuuTyAa (yroa IOBOPOTa), pal, BpallaTelbHbIX KoyeOaHui
BEPXHEH IUIMTHl OTHOCUTEIHLHO BEPTUKAIBHOW OCH, MPOXOJSIIEH
yepes ee LIEHTP TSDKECTH, orpezesseMas o popmysie

a, = £ N G))
’ \/[1—(60/@)2]2+4(§'W)2(w/zw)2

( - 4aCTOTa BpallCHUs MallIUHbI, c'l, ®=0,105n,;
N, - 4aCTOTA BpallleHHs] MaIIWHbI, 00/MHUH;
Q5 - COOTBETCTBEHHO IEPEMENLIECHUE, M, U YTOJI IOBOPOTA, paj, LEeHTpa
@y, TSOKECTH BEPXHEH IUIMTHI IPH CTATHYECKOM IEHCTBMU CHIbL F) M
MOMeHTa M., onpeneisieMble 1o GpopMyinam

F,
a, =, 4)
S)C
M
a, =o= (%)
Wt Sz//

3neck Fj, - pacyeTHOE 3HAUYEHHWE TOPHU3OHTAIBHOW COCTABIIIOIICH AWHAMU-
4yeckol Harpysku, KH(Tc), onpenensieMoe 1o COOTBETCTBYHOLIMM
paszenam ¢ yyeToM ykazaHuii mn.1.23;

M, - pacueTHOE 3HAUYEHHE BO3MYIIAIOIIEr0 MOMEHTa OTHOCHUTEIBHO
BEPTUKAJIBHON OCH, IIPOXOJAIIEH Yepe3 LIEHTP TSHKECTU BEpXHEH
wmTel, KH-M(TC-M), U1 MalIMH ¢ BpamalOUIMMHCSA YacTsIMHU
cnenyet npuHumats M, = F, 1,/ 2;

Su,Sy - K03QOHUIMEHTH KECTKOCTH CUCTEMBI (YHIAMEHT - OCHOBaHHUE
COOTBETCTBEHHO B TI'OPU30HTAJIbHOM HAIIPABJICHUH, HEPIICHIN-
KyILIPHOM OCH Baja MamuHbl, KH/M(TC/M),M mpu MOBOpOTE B
TOPU30HTAIBLHOW TIOCKOCTH, KH-M(TC-M), ompenensiemble IO
¢dopmymnam (6) u (7) HACTOSIIETO PUITIOKESHHS,



g, € v - OTHOCHTEJIbHBIE AeMI(DUPOBAHMSA CUCTEMBI (DYHIAMEHT - OCHOBA-
HUe, ompenemsiemMble mo Gopmynam (12) u (13) HacTtosmero
MIPUIIOKEHUS,

Ay, Ay - YITIOBBIE YACTOTHI FOPH3OHTANIBHBIX U BPallaTeNbHBIX KOJIEOaHMH
(GyHIaMEHTa OTHOCHTENbHO BEPTHKAJIbHOW OCH, NPOXOASIICH
uepe3 IEHTp TSKECTH BEPXHEH IUIMTHI, C ', ONpeleNseMble 10
¢dopmynam (14) u (15) HacTosIIEr0 PHUIOKEHNUS;

l, - paccrosHHE OT IIGHTpa TSKECTH BEpPXHEH IUIUTHI A0 OCH
Hanbosee yJaJeHHOTo MOJIIUITHIKAMHI MAIIHHEL, M.

]K MammHaM C NEPUOAUYCCKUMH HAarpy3kaMd OTHOCATCA MAIIWHBI C BpallarOlIUMUCA
YacTsAMH, KPpUBOUIUITHO-IIATYHHBIMUA ME€XaHU3MaMH, I[pOGI/IJ'[KI/I u ap.

2. Koa¢hdHuueHTh! )KeCTKOCTH KOHCTPYKIMHU (QyHAaMEHTa C YUETOM yIpy-
rocTu ocHoBaHus S,, kH/m(tc/m), u S, kH-M(Tc-M), clenyeT BBIYUCAATE 110
dbopmynam:

1
CWK )RR, +(A/SS)

(6)

X

1

S, = %)
(1/K,)+1/S,)
B dopmymnax (6) u (7):
h - BeIcoTa yHIaMeEHTa, M;

K., Ky, K, - K03 (OUIHEHTBI KECTKOCTH OCHOBAaHHUs COOTBETCTBEHHO MPH
YIpYroM paBHOMEPHOM K, U HepaBHOMEpHOM K, CIOBUTE W
HEPaBHOMEPHOM CKaThu K, onpesieniseMble B COOTBETCTBUH
¢ TpeboBanusamu 11.1.27 wu 1. 1.36;

5% - cymma KO3(QUIMEHTOB KECTKOCTH BCEX MOIEPEUHBIX PaM
(yHIaMEeHTa B TOPH30HTAILHOM HAIPABICHWH, TEPIICHIH-
KyJSIpHOM OCH Baja Maruubl, KH/M(Tc/M) (N - uucio morme-
PEUHBIX paMm), onpenesnsieMas 1o popmyie

§°=%5,; (®)

i=1

S%, - cymMMa KOI((OULIHMEHTOB KECTKOCTU BCEX HONEPEYHBIX PaM IIpH
MMOBOPOTE BEpPXHEH IUIMTHI B TOPU3OHTAIFHOW IUIOCKOCTH
OTHOCHUTENILHO €€ IIeHTpa TsbkecTH, KH-M(Tc-M),onpenensemas 1o
hopmyiie

o N 2
Sl// = %Siei , 9)

I e; - PACCTOSHUE OT IUIOCKOCTH i-H MONEPEeYHOM paMbl A0 LEHTpa
TAYKECTH BEPXHEU IUIUTHI, M.
KoahduumeHTt KecTKOCTH OHOATAXKHBIX IMOMEPEUHbIX PaM C KECTKHUMHU

y3namu S;, KH/M(1c/M), cnenyer onpenensTs 1o popmyie
2E, 1, .(1+6k;)
E e (10)
h: (2+3k;)

rae Ej, - MOAyab YIPYrocTH MaTepHaia paM BepxHero ctpoenus, klla
(Te/M?);



k. = hi]l,i

1

= ; (11
li[h,i

1;,,1;; - MOMEHTBI HHEPLIUH MONIEPEYHBIX CEYEHHH COOTBETCTBEHHO CTOHKH
4
U PUTEIIA paMBbl, M .
hil; - COOTBETCTBEHHO pacueTHas BBICOTA CTONKH M PACUECTHBIN MPOJIET
pures i-ii monepeyHon paMbl, M.
HpnMean—me. I[OHyCKaeTCH TIpUHUMATB PACYECTHYIO BBICOTY CTOMKH h,‘ paBHOﬁ pacCcTosAHUIO

OT BepXHeH TpaHu HIDKHEH IUTMTHI 1O OCU pHres (IPOXOAsIel yepe3 LEeHTp TKECTH ILIONa u
€ro CeYeH¥s), B pacUeTHBIH NPoJieT puresst paBHbIM 0,9 pacCTOSHUS MEXKITY OCSIMH KOJIOHH.

3. OtHocutenpHOEe AeMI(upoBaHUE CUCTEMBI (YHIAMEHT - OCHOBaHHE
&, n &, cnenyer onpesensts no Gopmynam:

2

/ 1 h V4

Se =S S, & (12)
K. Kco 28,

/ 1 Y

£, =5, &, —+——1 (13)
KV/ ZSW

rae &, &, - OTHOCHTENbHOE JEMI(UPOBAHNE [/ TOPU3OHTANBHBIX & U
BpamaTenbHbIX &, U &, konebanuil pyHnameHTa Ha IpyHTE,
ompeieNsieMoe B COOTBETCTBUH ¢ TpeOoBaHusAMH 1. 1.29 miu
m. 1.37,

¥ - KOIQQHWIMEHT TMOIJOMECHUS 3HEPIUM MNpH KOJeOaHHsX,
NPUHUMAEMBII JUIS KeJIe300€TOHHBIX KOHCTPYKIHUI paBHBIM
0,06, nns cranbHBIX KOHCTpYKIUH - 0,02,
4. YrnoBele 4acTOThl KojeOaHui QyHnamenta A, u A, ¢! cienyer
OIpenessTh 1o hopMynam:

A= |2x (14)

(15

B dopmynax (14), (15):

m - Macca CHCTEMBl, BKIIIOUAIOUIas MAacCy BCEW MalllMHbl, BEPXHEH
IUIATHI, TPOMOJBHBIX OalloOK H IONMEPEeYHBIX pHreleil pam,
MPUMBIKAIOIIKUX K BepxHed rumre, U 30% Macchl BCeX KOJIOHH
dysmamenta, T(Tc-¢*/m);

(9,/, - MOMEHT MHEpLUHU MacCbl 7 OTHOCHUTEIBHO BEPTUKAIBHOM OCH,

MPOXOJSIIe depe3 LEHTP THKECTH BEpXHEH IUIMTHI (TOpPHU30H-

. 2 2. )
TANBHOW pambl), T-M (Tc-M-C*); BEIHYUHY 6’,/, JTOITyCKAeTCs

OTpeneATh Mo GopmyJie
N — — 2
HW—O,lml, (16)

rae [ - njvHa BepXHEH IJIUTHI, M.
MaccuBHbI€e U cTeHYATbIe (PyHIaAMEHTBhI

5. AMIUIATYABI TOPH30HTAJIHHO-BpAINATENBHBIX KOJcOaHWH BepXHEH
TpaHM  MAacCHBHBIX M  CTEHYaThlXx  (YHIAMEHTOB  OTHOCHUTEIIFHO
TOPU30HTANBLHON OCH ), 4 M, CTIEYET ONpPEIENATh 10 (opMye



341€Ch

s g -

_ By v +4E (@12 v
Ahp = 2 2 2 2° a7
K \Q +4&(0/2,)° Q5
hl
rney, =S, + f—S5;; (18)
h2
hl
v, =S, +,B_S4a 19)
h2
2 2
A ®
S, =1+ — | +pA+x)—| — | ; (20)
)LX /Ix
A, &
S, =(1+ B+ p+x); 1)
2
[0}
S, =1+x 1-(—} ; (22)
ﬂ'x
S4=1+X; (23)

hzm
B == (26)
efﬂ
M
xX=—, 27
thz

YIJIOBBIC YaCTOTHI KojiebaHuii pyHIaMeHTa, ¢!, coorBercTBEHHO
TOPU30HTAIIBHBIX u BpalaTeIbHbIX OTHOCHUTEJILHO
TOPU30HTAJIIBHOM OCH, NPOXOISIIEd uepe3 LEHTP TKECTH
IIOTOIIBEI ¢dbyHIaMeHTa MEPHEHIUKYIISIPHO IUIOCKOCTH
KoJieOaHuii, onpeaenseMbie 0 hopMyIam:

A =4 (28)




29

(30)

K. n K, - xo3QdunuenTsl xKectkoctd ocHoBanusd, kH/M(tc/Mm) u kH-m
(Tc-M), ompexaensieMble COTIACHO yKazaHusM M. 1.27 wmd 1.
1.36;

Oy - MOMEHT MHEPIIUH MACCHI BCEH yCTAHOBKH OTHOCUTENBHO OCH,
NPOXOJsIIel Yepe3 LEHTP THKECTH HOAOLIBBI (yHIAMEHTa
NEPICHANKYIIAPHO TIOCKOCTH  KOJeGaHui, T-M*(Tc-M-C),
ompeensiercs o hopmyie

0,=0,+ mh? (31)
po (4 2

6, - MOMEHT MHEpPIIUH MACChl BCel yCTaHOBKHU ((yHIaMEHTa C 3aChIl-
KOI rpyHTa Ha ero o0Opes3ax M BBICTYIAaX M MAIIWHBI) OTHOCH-
TEJIFHO OCH, TIPOXOAIIEH uepe3 o0l HEHTp TSHKECTH MepIIeH-
JMKYJISPHO MIOCKOCTH KONMeOaHuH, T-M*(T¢-M-¢2);

m - Macca Bceil ycTaHOBKHM ((yHIaMEHTa C 3aChIIKOW IPyHTa Ha ero
06pe3ax u BBICTYNAX M MAIIHHBI), T(TC-C*/M);

F), - pacueTHas TOPU3OHTAIBbHAS COCTABIISAIONIAS BO3MYIIAIONIUX CHII
MamuHbl, KH(TC), ompeaensemMas 1O COOTBETCTBYIOIIMM
paszenam ¢ yyeToM ykazanuii . 1.23;

M - pacdeTHOE 3HAYCHHE BO3MYIIAIOIIEro MoMeHTa, KH-M(Tc-M), paB-
HOTO CyMME MOMEHTOB OT TOPH30HTAJBHBIX COCTaBIIIOIINX
BO3MYIIAIONIUX CHJI TPH NPHUBEACHUHM MX K OCH, MPOXOJIICH
Yyepe3 HEHTP TSDKECTH YCTAHOBKH IEPHECHANKYIIAPHO IIOCKOCTH
KoJieOaHM#, ¥ BO3MYILAIOIIEMY MOMEHTY MaIlIHBbI;

h;, h, - paccTostHUSL OT OOIIETo IIEHTPa TSKECTH YCTAaHOBKH COOTBETCT-
BEHHO [0 BepxHed rpaHu ¢yHIAMEHTa M 10 IOJOIIBHI
dbyHnamenTa, M.

6. T'maBHBIE COOCTBEHHBIE YAacTOTHl KOJICOAHMH YCTaHOBKH A, C

CJIE/TyeT OTPEEISTh U3 COOTHOLICHHS

1

2 2 2
Ain Z_|[Z A,
“r) =Zx 2] aep) 2| (2)
A, 2 2 A,
2
/I(P
rneZ =(1+ f)| 1+ 7 , (33)

X

7. AMIUIITYZBl TOPHU3OHTANBHBIX @, M, M BpallaTeNbHBIX a, pal,
KoJleOaHNI MAacCHBHBIM M CTEHYATHIX (DYHIAMEHTOB CIEAYET OIPENeNsATh 0
¢dopmyne (17) Hacrosiiero mnpuiokeHus, npuHuMas S;=S;=0 (npu
onpenenennu a,) u Sy =8, =0, h; = 1 (npu onpeneneHuy a,).

8. AMIDIATYZBI TOPH30HTAIHHO-BpPAIATENBHBIX KOJeOaHWH BepXHEH
rpanu (QyHIaMeHTa aj, M, NPH JAEHCTBHMM TOJbKO MoMmeHTa M(F), =0)
CllellyeT OMpeaeniTh o hopMyie



{1 +(hy /)|l - (@1 4,)° }2 w4801 2 1+ Ty
QF +4EX (] 2,)° Q)

.(34)

9. AMIIMTYIBl BEpPTHUKAJBHBIX KOJNEOAHWA MAacCCHBHBIX M CTEHYATBIX
(GYHIAMEHTOB @,, M, C YYETOM BpAILIEHUS OTHOCHTEIHHO TOPH30HTAIBHOMN
OCH, TEPICHIMKYIAPHON IUIOCKOCTH KOJeOaHHH, CIeIyeT ONpenesiTh MO
dopmyie

av=az+a/z, (35)
rie
F
a, = z ; (36)
2P 2 2
KZ\/[I—(a)//iz) ] +45 (w/ 4,)
d. - aMIUIMTYla BEPTHKAIGHONW COCTABIISIONIEH  BpamaTelbHbIX

konebanuit (QyHOaMeHTa OTHOCHTENIbHO TOPH30HTAIBHON OCH,
IIPOXOJIIEH Yepe3 LEHTP TSKECTH YCTAHOBKU INEPIEHIUKYJISIPHO
MIOCKOCTU KosieOaHui, onpenenseMas npu JefcTBUH
TOPU3OHTAIBHBIX CWI Fj, U MOMEHTOB M, BKIIOYash MOMEHTBI OT
BEPTHKAIBHBIX ¥ TOPU30HTAIIBHBIX CHJI, TIO (hOpMyIIie

d=a,ly, (37)

a IPHU OTCYTCTBUH FOPH30HTAIBHBIX cHiI (F;,=0) mo dhopmyie

FR) 2
a/_leﬂ [1-(@/ 22| +4&5 (@1 2y) .

UK Q2 +452(w/2,)’ 0

a, - ammmTyga (yrona TMOBOpOTa), paj, BpallaTelbHBIX KoJeOaHui
(yHIaMeHTa OTHOCHUTEIFHO TOPU3OHTAIBHON OCH, OIpeneseMas
T10 YKa3aHMSIM I1. 7 HaCTOSIIETO NPHIIOKEHNS,
F, - pacuerHas BepTHKalbHas COCTaBIIONIAs BO3MYIIAIOMIAX CHII
MamuHbl, KH(TC), onpenensemMas o COOTBETCTBYIOLINM pa3enam
C y4eToM ykazaHuii m. 1.23;
M - pacdeTHOe 3Ha4YE€HHE BO3MYILAIOIIETO0 MOMEHTA, BKJIIOYAlOIIee
MOMEHTHI OT BEPTUKAIBHBIX M TOPU30HTANBHBIX cril, KH-M(TC-M);
K. - ko3 bUImUeHThl )KeCTKOCTH OocHOBaHus, KH/M (Tc/M), ompenense-
MBI} COIJIacHO yKa3zaHusM 1. 1.27 wiu 1. 1.36;
A, - YrioBas 4acToTa COOCTBEHHBIX BEPTHUKAJIbHBIX KojieOaHuil (GyH-
JaMeHTa, ¢, onpeeneMas 1o Gopmyre

A, =4 (39

& - OTHOCHTENIFHOE JeMII(HUpOBaHHWE IMPH BEPTHKAIBHBIX KOJICOAHUSIX
(dyHnameHTa, onpejessieMoe COrJIacHO ykazaHusM 1. 1.28 wmm 1.
1.37;
lf - paccTosHME OT BEPTHKAIBLHOH OCH, IIPOXOIALIEH depe3 LEHTp
TSDKECTH YCTaHOBKH, JO Kpas BepxHed rpaHu (yHZaMEHTa B
HaIlpaBJIEHHH AEHCTBHS CHJI © MOMEHTOB, M.
10. AMIUIMTYZIBI TOPU3OHTAIBHBIX KOJIEOAHUNA MACCUBHBIX M CTEHYATHIX
(QyHIAMEHTOB TIPU BPAIIEHMH OTHOCHTENHHO BEPTHUKANBHON OCH' apy, M,
CIeyeT OTIPEACIATh 0 (hopMyIie

ap,y=a l//lmaxr (40)



r€ ln. - PACCTOSIHUE OT BEPTHKAJIBHOW OCH, MPOXOJSIIeH uepe3 LEHTP
TSDKECTH YCTaHOBKH, 1O HamOoJjee yHaleHHOH Touku (yHIaMeHTa,
M,
a, - aMIIuTyAa (yrosa moBopoTa), pajl, BpallaTeNbHbIX KojeOaHuit dyH-
JlaMEHTa OTHOCHUTENIbHO BEPTUKAJIbHOM OCH, MpOXOJAllell uepes
LEHTP TSDKECTH YCTAHOBKH, ONpenesseMas mo Gpopmyine

M

a

v = > ., @D
KW\/[1—(w/zW)2] +480 (01 2,)

3neck M, - PacyeTHOE 3HAYEHHE BO3MyLIArOLEro MomenTa, KH-m(tc-m),
OTHOCHTEIIbHO BEPTHUKAJIBHOW OCH, MPOXOSLIEH 4depe3 LEHTp
TSKECTH YCTaHOBKU,

K, - K03(hQULHUEHT KECTKOCTH OCHOBAHMs NPH YNPYTrOM HEPABHO-
MepHOM ciBure, KH-m(Tc-M), onpenenseMblii B COOTBETCTBUH C
TpeboBaHusamu 1. 1.27 wim 1. 1.36;

&, - OTHOCHTEeNbHOE JeMN(UpPOBaHME [  BpAIIATENbHBIX
KosiebaHnit (yHIaMEHTa OTHOCHTENHHO BEPTHKAJIBHOW OCH,
OIpezieIsieMOe B COOTBETCTBHU ¢ TpeOoBaHMsAMH 1. 1.29 wmimm
1.37;

A, - yIr70Bas yacToTa BpallaTeNbHBIX KojebaHuii (yHnamMeHTa OT-
HOCUTENIPHO BEPTUKAIBHONW OCH, NPOXOASAIIEH dYepe3 IICHTP
TSDKECTH yYCTAHOBKH, ', ONpeIeNsieMas 1o (opMyJie

(42)

rae 6, - MOMEHT MHEPLMH Macc Bcell ycTaHOBKH ((yHIameHTa ¢ 3achInKkoif
TpyHTa Ha ero oOpe3ax M BBICTYHNAaX M MalIMHBI) OTHOCHUTEIHHO
BEPTUKAJIBHON OCH, IPOXOJAIIEH Yepe3 LIEHTP TSKECTH YCTAHOBKH,
T-M(TC-M-C7).

'®opmynsl - HCTIONB3yIOTCS  TIpH  pacuere  KonebGaHWii  (DyHIAMEHTOB  OIIO3HTHBIX
KOMIIPECCOPOB.

ITPUJIOXXEHUE 2
O0s13arenpHOE

PACYET KOJEBAHUI ®YHIAMEHTOB MAILIUH C
UMIYJIbCHBIMU HATPY3KAMU'

1. AMIUTATYAy BEPTUKAIBHBIX KoJieOaHMA QpyHIaMEeHTa TIPH EHTPaIBHOMN
YCTaHOBKE MAIlIUHBI d,, M, CIEYeT ONPEAIIATh 10 hopMylie

(+e)J,

a, =——"—, (1)
(1+1L67¢,)A.m
rae € - KO3 GHUIUEHT BOCCTAHOBIICHHS CKOPOCTH yaapa, 3HaYCHHE KOTO-
poro ciaeayet MNpUHUMATbL 110 YKa3aHUAM COOTBETCTBYIOIINX
pasnenos;
J, - uMIynbc BepTUKAIBbHON cuitbl, KH-c(Tc-c), onpenensemslii o yka-
3aHUSM COOTBETCTBYIOIINX Pa3/IeIOB;
m, A, - TO %e, 94T0 B (hopMyiiax 00s3aTEIHHOTO MPHIOKCHHUS 1.
2. AMIUIMTYJy BepTHKAJbHBIX KojieOaHuid (QyHAaMeHTa ¢ Yy4eToM
BpallleHHss OTHOCHUTEIFHO TOPH30HTAJNBHON OCH, MepIeHIUKYIIPHOU
IUIOCKOCTH KOJIe0aHui, a,, M, CIIEAYET ONpPEneIsiTh Mo hopmyiie



a,=a-+d,, 2)
B KOTOPOIi a, onpexensercs no ¢popmysne (1) HacTosLIEro NpuIoKeHus, a
d, - o dopmyie
/
a=agly 3)

rae Il; - paccTosHue OT BEpTUKANBbHOM ocH (yHIaMeHTa 0 Kpas BepxHeH
TpaHH B HAMPABICHUH JCHCTBUS UMITYJIbCa, M;
a, - aMIUIHTyzAa (yroj IOBOPOTA), pajl, BpalllaTeNbHBIX Konebanuil GpyHna-
MEHTa OTHOCHTEIILHO TOPU30HTAIBHOM OCH, TIEPHEeHIUKYISIPHON MIoC-
KOCTH KoJieOaHu#, onpezessemMas o popmysie

~ (I+e)J,
.
(1+167¢,)4,0,,

(4)

a

31€Ch J(p - UMITYJIbC MOMCHTAa CHUJI OTHOCHUTCIBLHO FOpHSOHTaJ’IBHOﬁ ocun (I)yH—

JTaMEHTAa, HepIEHIUKYIIPHON TUIOCKOCTH KosiebaHuii,
kH-c-M(TC-c-M), ompenensieMblii O yKa3aHHAM COOTBETCTBYIOIINX
pasnelos;

Oy A, - TO K€, YTO B 1. 5 0043aTENILHOTO NPUIIOKEHHS 1.

3. AMIUIUTYJBI TOPU3OHTAIBHON COCTaBISIIOLIEH TOPU30HTAJILHO-Bpalla-
TeNbHBIX KoneOaHuii (pyHIaMeHTa aj,, M, U BPAIIATENBHBIX dj,, M, COOT-
BETCTBEHHO, OTHOCHTEIILHO TOPU30HTAIBHON M BEPTUKAJIBHOM OCeH, Ipoxo-
JUIIIUX Yepe3 IEHTP TSDKECTH YCTAaHOBKM MEPHEHAMKYISPHO IUIOCKOCTH
KoJieOaHui, ClielyeT OnpeessTh no hopmyiam

ap, wza(oh; (5)

ap,y—=a |//lmax/ (6)

rzie /i - paccTosHKE OT MOJIOIIBBI 10 BEPXHEH rpaHu (yHIaMEHTa, M;
a, - aMIMTyza (yroa IOBOPOTa), paj, BpallaTeNbHEIX KojaebaHuil yH-
JlAMEHTa OTHOCHUTEILHO BEPTUKAIBHOW OCH, OIpeaensieMas o

thopmyie
(+e)J,

a, = ; (7)
(1+1,67£,)4,6,

Jy - MMIIyJbC MOMEHTA OTHOCHTEILHO BEPTHKAILHOW OCH, IPO-
XOISIIEH 4Yepe3 HEHTP THKECTH ycTaHOBKH, KH-c-Mm(Tc-c-M),
OTpeaeIIeMblii TI0 YKa3aHUSIM COOTBETCTBYIOIIHMX Pa3/eiioB;

Ays Oy, Lyay - TO K€, 4TO B 11. 10 0043aTENBHOTO NPUIIOKEHHS 1.

ITPUJIOXEHUE 3
O0s13arenpHOE

PACYET KOJEBAHUI ®YHIAMEHTOB MAIIIAH HA
CIIYYAMHBIE IJMHAMUWYECKHUE HATPY3KH

1. AMIUIATYZBI TOPU3OHTAIBHBIX KOJICOAHWH BEpXHEH TpaHH MacCHUBHBIX
U CTEHYaThIX (PyHIaMEHTOB MAIUMH (HaNmpHMep, MENIbHHUL) dj 4, M, PACCUH-
THIBAEMBIX HA CIy4aiHbIE TUHAMUYECKHE HArpy3KH, CIEAyeT OIpelesaTh MO0

dopmyie

a = \/E [1+(h1 /h2)p1][1+(h0 /hZ)pl]
Yomay e aiv 2 p

Y

N 2 2
rae S, - CIeKTpalbHas IUIOTHOCTh ClydaiHOH Harpysku, KH®-c(tc”-c),
onpenensemasi o popmyiie



(am'd)’ &’ w’'d
S, = - : @)
V4 2g
4 ¢
P
e el I Rl 3)
Ay Sy B
2
/1]
p=1-1—1; “4)
A

X

h, - paccTOsIHAE OT IIEHTPA TSHKECTH YCTAHOBKH 10 OCH BpalleHUs Oa-
pabaHa METHHUIIBL, M;

m' - Macca 3arpy3ku 6apaGaHa MeTbHHLIBL, T(TC-C2/M);

@ - YTJIOBAast 9acTOTA BpalleHus OapabaHa, ¢l

d - nuametp Oapabana, M;

o - KO3 UIMEHT, 3aBUCAIINNA OT THIA MAIINHBI (MEIBHHUIBI) U TIPHHU-

MaeMBbIH;

JUIs1 cTep kHeBbIX MenbHUL oL = 0,015;

IS OCTaNIbHBIX TUIOB MebauI oo = 0,001;

g - yCKopeHue cBoboHOoTO maneHus, g = 9,81 M/c2.

Oo6o3nauenus f, m, hy, hy, Ay, A - Te xeuro U B dopMmynax mi.5, 6
00513aTeNBHOTO MPHIOKEHHUS 1.

2. AMIUIMTYIBI TOPH30HTAJIBHBIX KOJICOAHHWH paMHBIX (PYHIAMEHTOB
MalliH (HanmpuMep, MeNbHHL) aj,, M, PACCUMTHIBAEMBIX Ha CIydailHblE
JMUHAMUYECKUE HATPY3KH, CICAYET OMPEACIATh M0 (hopMyIie

ap, ,/,Zax‘i‘(l l//]bl (5)

rne [, - pacCcTosiHAE OT LEHTPA TSDKECTH BepxXHEH yacTH (yHAaMeHTa 10
ocu HanboJee yIaJIeHHOTO TOIIIUITHUKA MEJTbHUIIBI, M;

ay,a, - AaMIUIUTYbl COOTBETCTBEHHO T'OPH3OHTANIbHBIX KOJeOaHui
BEpXHEHl dYacTH (yHIaMeHTa, M, M BpallaTeJbHBIX KoJeOaHWit
OTHOCHUTEIILHO BEPTUKAIBHOW OCH, MPOXOJAIEH uepe3 LEeHTp
TSDKECTH BepXHel udacTu (yHJaMEHTa, pajl, ONpejeNsieMble II0

hopmynam
| Z
a,=— [ ©
Sy \ 26,
7N
a, = £ #; (7)
Sy | 2¢,

S, - onpenensercs 1o Gpopmyie (2) HaCTOAIIETO MPHIOKEHH;
€ - PACCTOSIHUE B IIaHE OT LEHTPA TSHKECTH BEpXHEl YacTu (HyHIaMeHTa
JIO CepeAHHBI IITNHEI OapabaHa M.
O6o3nauenus S, Sy, A, Ay, g, é,/,,, - Te Xke, uro u B hopmyiax mm. 1-4
00513aTeNBHOTO MPHIoXKEHNUS 1.

ITPUJIOXKEHUE 4
O0s3aTenpHOE

PACYET KOJJEBAHU MACCHUBHBIX U CTEHUYATBIX
OYHIAMEHTOB MAIIIWH ITPU KNHEMATHYECKOM
BO3BYXJIEHUU



1. AMIUIMTYAy TOPU3OHTAIBHO-BpAIIATENFHBIX KOJNCOaHUN BepXHEH
rpaHd (QyHIaMEHTa-PUEMHUKAa NP KHHEMaTHYeCKOM BO30YXICHUHM OT
oHOTO (hyHAaMEHTa-UCTOYHMKA CIIEAYET ONpeNelsITh 1o GopMmyre

2 2 2 2
kin [@x + (I /hz)ﬁdiw] +4E (0l 2) v, + (i /hz),m//w]
Yhyp = dsx 2 2 2 2 (D
Q) +4& (01 2,) Q)

2
rae ¢, =S1(x])—4cfj /12 S, (x,);
W, =S8y(x) +S1(xy); )
2

B, = S, (x) —4¢ % 8,06 );

Vo =S4(x])+S3(x2);

3nauenus Si(x,), SH(x), S3(x0), Si(x,), mas x=1; 2 BbMHCIASLETCS IO
dopmymnam (20) - (23) 00s13aTeIbHOTO IPUIIOKEHHS | TPH 3HAYCHUSIX

y)
X, =x—2-1; x2=x—¢—l; 3)
ﬂ’x X
1+8 4, a
x =th, B2 tsw (4)
IB X as,x

Pacuet cneayeT BRIOMHATD ISl KAKJOTO U3 3HAUYECHUH + X.

B dopmymnax (1) - (4):

ay, - AMIUTATYJa TOPU30HTAIBHBIX KOJIEOaHUH TOUeK TOBEPXHOCTH TPYHTA
B MeCT€ YCTaHOBKH (DYHIaMEHTa-PUEMHHKAa OT TOPHU3OHTAIBHBIX
KoJIeOaHu# (yHIaMEHTa UCTOYHMKA, OMpeaesieMasl B COOTBETCTBUH
¢ ykazaHusimu 11. 1.31;

OBEE)

_ s,z -4
4, = 5)
Inf

m

roe a'’y., a?

sz - AMIUIATYABl BEPTUKAIBHBIX KOJEOAHHH MOBEPXHOCTH
IpyHTa B TOYKaX, COOTBETCTBYIOIIUM KpaiHUM TOYKaM
CTOPOHBI (yHIAMEHTA-NPUEMHHKA [,y OT BEPTHKATLHBIX
KosebaHnit  (yHOaMEHTa HMCTOYHHKA, OIpenesieMble B
COOTBETCTBHH C yKa3zaHusMu 1. 1.31;
lyyy - pasMep CTOPOHBI MNOAOWIBBI (DyHIaMEHTa-NPUEMHHKA, B
HaIpaBJICHUH KOTOPOH PaccMaTpUBAIOTCSI TOPU3OHTAIBHBIC
KoJIeOaHHS;
® - YTII0OBas 9acTOTa KonebaHnH QpyHIaMeHTa-NCTOYHHKA.
O6o3nauenus hy, hy, B, Q, b, A, A, - Te xe, uto B dopmynax IL5
00513aTeNBHOTO MPHIOXKEHHUS 1.
2. AMIUIMTYAy BEpTHUKAIBHBIX KojeOaHui (yHAaMeHTa-TIpHeMHHKa C
y4eToM BpallleHHs TPH KHHEMAaTHYeCKOM BO30YXIEHHH OT OJHOIO

(byHIIaMEHTa-HCTOYHHKA CIIelyeT ONPEeAeNiTh 1o hopmyie
ki ki / ki
m __ mn + mn (6)

v z z >



1+4& (0 2,)°

rae afin =ag, T 5 S’ (7)
[1—(60//12) ] +4& (w/ 1))
2 2 2 2
Jkin _ ,Blfas’x (Dq) +4& (w/ ) Ve, ®)
’ hy \Q+4&l(w/2,)° Q5
)+
31€Ch a, =#; 9

Az, ly- 0003HauEHNS TE XKe, UTO B II. 9 0043aTETHLHOTO IPUIOKEHHS 1.
IIpu pacuere konebanuii pyHIAMEHTA-IPUEMHHUKA OT KMHEMATHYECKOTO
BO30YXIIEHUS] HECKOJIbKUX (DYHIaMEHTOB-UCTOYHUKOB CJIEyeT CYMMHPOBATh

kin kin 1
SHAYCHHUS a,, (umm @, ), BBIYMCIAEMBIE COOTBETCTBEHHO IO (hopmynam (1)

i (6) U1 KaKI0TO UCTOYHUKA KOJIeOaHHH.
ITPUJIOXEHUE 5

CrnpaBo4Hoe
OCHOBHBIE BYKBEHHBIE OGO3HAYEHMUA

Ko3a¢dununeHTbl HAZKHOCTH U JTMHAMHUYHOCTHU

77 - 110 HarpysKe,
% - YCIOBHH paOOThI, YUUTHIBAIOIINE XapPAKTEp ITMHAMHYECKUX HArpy30K

1 OTBETCTBEHHOCTH MAIlIUH;
Ye1 - YCIOBHH pabOTHI TPYHTOB OCHOBAHNS,
Yep - YCTIOBHI pabOTHI CBaHHEIX (QyHIAMEHTOB;
Yes - YCIIOBUM pabOTHI BEYHOMEP3JIBIX TPYHTOB,;
77 - TMHAMUYHOCTH,
M - IPOTIOPIIMOHANILHOCTH (IIPH OTIpEIeTICHIH TNHAMHYECKHUX HArPy30K).

IMapamMeTpsbl KoJIe6aHUIH

a - aMITIATYy 2 KoneOanuit pyHIaMeHTa,
a, - IPeICNIbHO AOMYCTUMAs aMIUTUTYa KOJICOaHuii;
a, - aMIDIATYa KOJIeOaHui TpyHTa,;
a., a, - COCTABJISIOIINE aMIUIATY/IbI KOJIeOaHUH, COOTBETCTBEHHO
A, @, BEPTHUKAJbHAs, TOPU3OHTAJILHAS, BpalIaTellbHAs OTHOCHUTENIBLHO
TOPU30HTAIBLHON U BEPTUKAILHOU OCEH;
® - YTJIOBas 9YacTOTa BHIHYKICHHBIX KOJcOaHHH,
7, - 4aCTOTa BpalleHHs, 00/MHUH;
V- CKOPOCTb TaIA0MIHNX YacTel;
€ - K03 (HUIHEHT BOCCTAHOBIICHHUS CKOPOCTH y1apa,;
g - yCKOpeHue cBoOoaHOTO TageHus, g=9,81 /e’

XapakTepuCTHKHU CHCTeMbI (PYHAAMEHT-TPYHT

C.,C,, - K03hQUUUEHTHI yIPYTroro paBHOMEPHOIO U HEPABHOMEPHOTO
C,, C, cXaTus ¥ CBUra COOTBETCTBEHHO,
K., K,, - k03QOHIMEHTHI )XECTKOCTH /171 €CTECTBEHHBIX OCHOBaHHMI
K., K, COOTBETCTBEHHO IPH YIPYrOM PABHOMEPHOM M HEPAaBHOMEp-
HOM CKaTUH U CIBHTE,
K. rei:K p rea, - IpUBEIEHHBIE KOI(D(DUIHEHTHI JKECTKOCTU A1 CBAHHBIX
K. red Kyrea OYyHIaMEHTOB COOTBETCTBEHHO HPH YHNPYrOM PaBHOMEPHOM H
HEpaBHOMEPHOM CXKAaTHH U C/IBUTE;
A, Ay, - YTTIOBBIE YaCTOTBI COOTBETCTBEHHO IIPH BEPTUKAIBHBIX,



Agr Ay TOPH3OHTANBHBIX, BpaIaTeabHbIX OTHOCHUTEIILHO
TOPHU30HTABFHON W BEpTHKAIBHON oceil (hyHIaMEHTa;
A1 - TIIaBHbIE COOCTBEHHBIE YaCTOTHI KoyieOaHuil QyHaaMeHTa;

m - Macca yCcTaHOBKH ((pyHIaMeHTa ¢ MAIIMHOM W IpyHTa Ha 00pe3ax
U BBICTyHax (QpyHIaAMCHTA);

M,eq - IPUBEJICHHAS Macca CBAHOTO (hyHIAMEHTA;
m, - Macca pocTBepKa ¢ MaIINHOM;
m, - Macca MMaJarlux 4acTeu;

Opr Opireq - MOMEHT MHEPLMM MACChl YCTAHOBKH COOTBETCTBEHHO Ha €CTEC-
TBEHHOM OCHOBaHMM W Ha CBaHOM OTHOCHTENBHO OCH,
poxoasmen gyepes HEHTP TSKECTH YCTaHOBKH
MIePIEHANKYIISIPHO TUIOCKOCTH KoJieOaHuii;

Opos Oporrea - MOMEHT MHEPILMH MacChl YCTAHOBKH COOTBETCTBEHHO Ha €CTEC-
TBCHHOM OCHOBAaHMM M Ha CBaifHOM OTHOCHTEJIFHO OCH,
MIPOXOSIIeH Yepe3 LEHTpP TSHKECTH IMOAOMBH (hyHAaMEeHTa Iep-
MIEHIUKYIISIPHO TIOCKOCTH KOJICOaHMiA;

6, - MOMEHT WHEPLUHMH MacChl YCTAHOBKM OTHOCHUTEJHHO
BEPTUKAJIBHON OCH, MPOXONALIEH uepe3 LEHTP TAKECTH
YCTaHOBKH,

&iéolpéy, -  OTHOCHTENBHOE AeMI(UPOBAHME COOTBETCTBEHHO IIPU
BEPTHUKAJIBHBIX, TOPU3OHTAJIBHBIX M BpAIIATEIbHBIX KOJICOAHMIX
OTHOCUTEJIEHO TOPU30HTAIBHOM U BEPTUKAJILHOM OCEil;

@ - MOZlyJIb 3aTyXaHUsL.

XapaKTepUCTUKH MATePUATIOB

R - pacueTHOE COTIPOTHBIICHUE TPYHTA OCHOBAHUS,

R, - Tabnu4HOE pacyeTHOE CONPOTHBIIEHHE TPYHTa OCHOBAHMS,

E - Monmyns nedopmanuu rpyHra,

Cp - YIEIBHOE YNPYTO€ CONPOTHUBJIEHUE HA OOKOBOH MOBEPXHOCTH
CBai,

E}, - Monynb ynpyroct Matepuaia QyHaaMeHTa;

E,, E, - MOIynb yIpyrocTy, COOTBETCTBEHHO, AEPEBAHHON U PE3NHOBOMN

TIPOKJIA/IKH.

Harpy3ku

p - CpemHee CTaTWUYECKOE JIaBJICHHE O]  IMOJOIIBON
¢dbyHIaMeHTa;

F, - HOpMaTUBHOE 3HAYEHHUE TMHAMUYECKON HArPy3KH;

F,; - pacueTHO€E 3HaUE€HUE TMHAMUYECKON HArpy3KH;

M - pacueTHOe 3HaYeHHE BO3MYIIAIONIETO MOMEHTA;

M, - HOpMATUBHOE 3HAYEHHE MOMEHTA KOPOTKOT'O 3aMbIKaHUS;
G; - BeC BpaIaronmxcs YacTew;
G - BeC YCTaHOBKH;
J., Jp Jy - UMIIYJIEC COOTBETCTBEHHO BEPTHKAILHOW CUIIBI U MOMEHTA
OTHOCHUTEIILHO TOPU30HTAILHOM U BEPTUKAJILHOM Oceif;
Eg, - sHeprus ynapa,
S, - CIIEKTpabHas INIOTHOCTh CIy4aiHOH HArPy3KH.

I'eomeTpHyeckue XapaKTePHCTHKH

A - TIomajp moJ0uIBEl (pyHIaMEHTa,;
1y, I, - MOMEHTBI HHEPLIMU MOOIIBBI (YHIAMEHTA, COOTBETCTBEHHO OTHO-
CUTENIbHO TOPHU3OHTAJIbHOW OCH, MEPIEHANKYJSIPHON IUIOCKOCTH
Kone0aHui, W BEPTHKAJIBHON OCH, MPOXOAANINX dYepe3 ILEHTP
TSDKECTH MOIOIIBHI (yHIAMEHTA;
[ - nmuHa QyHIaMEHTa; TIyOUHA IMOTPYKEHHSI CBAal B TPYHT;
l, - cBOOOAHAS JJIMHA CBaW,



d - nuaMeTp WM MEHBIIMH pa3Mep CTOPOHBI IOINEPEYHOTo CEYCHUS
CcBay;

U - IEPUMETP TIOTIEPEYHOTO CCUCHUS CBaH,

h - BBICOTa (pyHIaMEHTA,

hy, h, - paccTosHHS OT OOIIEro IEHTpa TSDKECTH YCTAaHOBKH
COOTBETCTBEHHO JI0 BEpXHEW rpaHM (yHIaMEHTa W 0 IOJOIIBEI
(dyHIaMeHTa;

¥ - paCCTOAHUSA MCIKIY q)yHHaMCHTaMI/I, MEXIY CBasIMU,
€ - OKCHCHTPUCUTCT MPUIIOKCHUA HAIPY3KH.

COJEPKAHUE

1. O6u1He moI0KEHUS.
VcxoHble 1aHHBIE LIS TIPOSKTHPOBaHUS (yHAaMEHTOB
O6ue Tpe6oBaHMs K IPOSKTUPOBAHUIO (PYHIaMEHTOB
OO0uire yka3aHus O pacyeTy OCHOBaHUH U (pyHJaMEHTOB
Oco0GeHHOCTH TPOEKTUPOBAHUS CBAHHBIX (PyHIaMEHTOB
OCOOCHHOCTM  NPOEKTHPOBaHWS  (YHOAMEHTOB  MallMH  Ha
BEYHOMEP3JIBIX TPYHTAX

2. ®yHAaMEHTBI MAIIMH C BPAIAIOIMMHUCS YaCTAMHU.

3. dyHAaMEHTBI MalllMH ¢ KPUBOIIUITHO-IIATYHHBIMH MEXaHU3MaMHU.

4. ®yHIaMEHTBI Ky3HEUHBIX MOJIOTOB.

5. dyHaMeHThl (OPMOBOYHBIX MAIINH JIUTSHHOTO ITPOU3BO/ICTBA.

6.OyHIaMeHThl (OPMOBOYHBIX MAIIMH JUIsi MPOM3BOACTBA COOPHOTO

xKesae300eToHa.

7. @yHIaMeHTHl 000pyJ0BaHHUS KOIPOBBIX OOHHBIX IUIONIAI0K.

8. @yHIaMeHTHI APOOHIIOK.

9. dyHIaMEHTBI MEIbHUYHBIX YCTAHOBOK.

10. ®yHgaMeHTHI IPECCOB.

11. ®yHnaMeHTH IPOKaTHOTO 000PYJOBAHUS.

12. ®yHAaMEHTHI METAJUIOPEIKYIITNX CTAHKOB.

13. dyHgaMeHTHI BpaIaloUIXCs edei.

IIpunoxenne 1. O6ssamenvroe. Pacdyer KonecOaHWii (PyHIAMEHTOB
MAIlIMH C NEPUOANYECKIUMHU Harpy3Kamu

[Ipunoxenne 2. O6ssamenvrhoe. Pacdyer KonecOaHWii (PyHIAMCHTOB
MAllIH C UMITYJIbCHBIMH Harpy3KaMu

[Ipunoxenune 3. Ob6ssamenvruoe. Pacdyer KonecOaHWii (PyHIAMEHTOB
MalllH Ha CIy4aifHble TUHAMHYECKUE Harpy3KH

[Ipunoxenne 4. Ob6szamenvroe. Pacder KoneOaHMM MAacCHBHBIX U
CTeHYaThIX (PYHIAMEHTOB MAIIMH MPH KHHEMAaTHYECKOM BO30YXKICHUH

[Ipunoxenue 5. Cnpasounoe. OCHOBHBIE OYKBEHHbIE 0003HAYCHHUS.



