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Ipu ucnonv3o6anuu HOPMAMUGHLIM OOKYMEHMOM CNeOYen YYumvl8ams YMEEPICOCHHble USMEHEHUS CIMPOUMENIbHbIX
HOPM U NpABUl U 20CYOapCMBEHHbIX CIMAHOAPMO8, NyOnuKyembvle 6 JiCypHaie «Olanemenb CIMpOUmenbHOl MexXHUKILY,
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T'ocynapcrBenHblil CTpouTenbHbIe HOPMBI U CHull 2.02.05-87
crpoutenbHblit komurer CCCP IpaBHiIa
(T'occrpoii CCCP) OyHIaMEHTBI MAIIUH C Bsamen riaBs
JIMHAMHUYECKUMH Harpy3KaMu CHull 11-19-79

Hacrostire HOpMBI PacIIpOCTPAHSIFOTCSI HAa MPOEKTUPOBaHKe (PyHIaAMEHTOB MAIIWH C JHHAMUYECCKIMH HArpy3KaMH, B TOM
uncie (YyHZAMEHTOB: MAlIMH C BPAIIAONIMMUCS YaCTSAMH, MAlIWH C KPHUBOIIMITHO-IIATYHHBIMH MEXaHH3MAaMHU,
KY3HCYHBIX MOJIOTOB, (bOpMOBO'—IHbIX MalluH 1A JIMTEHHOTO IMPOU3BOJICTBA, q)OpMOBO'-IH])lX MalllvuH U1 ITPOU3BOACTBA
COOpHOTO KeJie300eTOHa, KOMPOBOTO 000pYy/IOBaHMS OOWHBIX ILIOIIAIOK, JPOOMIBLHOIO, MPOKATHOIO, IMPECCOBOIO
060pyﬂOBaHI/lﬂ, MCJIBHUYHBIX YCTAHOBOK, METAJUIOPECIKYIINX CTAHKOB U Bpalllaromnx neyen.

OyHIAMEHTOB MAIUH C JUHAMHYECKUMH HArpy3KaMu, NpeJHa3HAYEeHBl JUI CTPOUTENBLCTBA B PAOHAX CO CIIOXHBIMH
WHKCHEPHO-T€OJIOTUYECKUMH  YCIIOBUSIMH, B CEHCMHYECKMX pailoHaX, Ha IO/APa0daThIBAEMbIX TEPPUTOPHUSIX, HA
NPENPHATHAX C CHCTEMATHYECKMM BO3JCHCTBHEM moBbimeHHbIX (Gomee 50°C) TeXHOIOrMYECKHX TEMIIEpaTyp,
arpPeCCHBHBIX CpPell U B JIPYTHX OCOOBIX YCIOBHSAX, CIEAYET MPOEKTHPOBATH C YYETOM TPEOOBAHUM COOTBETCTBYIOIIMX
HOPMATHBHBIX JIOKYMEHTOB.

1. OBIIME NMOJOXEHUSA

NCXOJIHBIE JJAHHBIE
JJIA TTIPOEKTUPOBAHIA ©YHIAMEHTOB

1.1. B cocTaB MCXOIHBIX JAHHBIX JJIs MPOCKTHPOBAHUS (YHIAMEHTOB MAIIMH C IMHAMHYCCKUMH HArpy3KaMH JIOJIKHBI
BXOIUTh:

TEXHUYECKas XapaKTepPHCTUKA MalIWHbI (HAUMCHOBAHHE, THII, YACIO O0OOPOTOB B MUHYTY, MOIIHOCTh, OOIlas macca u
Macca JBIKYIIMXCS YacTed, KUHEMaTHUYeCKas CXeMa OOOpYIOBaHHS C TPUBSA3KON JBIDKYIIUXCSA MAacC, CKOPOCTh
yAapsAOIIKX YacTel U T.11.);

JTAHHBIC O 3HAYCHUIX, MECTaX MPHJIOKCHUS W HAIIPABICHUAX JNCHCTBUS CTATHYCCKUX HATPY30K, a TAKXKE 00 aMIUTHTYaX,
gacToTax, (pa3ax, 3aKOHE M3MEHEHHS BO BPEMEHH, MECTaX IPWIOKEHHS W HANpPaBICHUSIX NEHCTBUS JUHAMHYECKIX
HATrpy30K B pekKUMe HOPMAJbHOH AKCIUTyaTallld, a TAK)Ke B aBAPUIHBIX PeKUMax, B TOM YUCIIE HArpy30K, AEHCTBYIOIIHX
Ha (yHIaMEHTHBIC OONTHL: pa3Mepsl IUIOMIAIOK Mepeqadyll Harpy30K; CBEICHUS O HAIWYNH 3aBOJICKON BUOPOM3OILALNHN Y
MAIlIMH C yKa3aHUEeM JMHAMUYECKHX HArpy30K, IiepeJaBaeMbIX Ha ()yHIAMEHTbI C Y4ETOM 3TOH BUOPOU3OIISIINY;



JIaHHBIE O Tpe/IeNIbHBIX 3HaueHMsIX Jaedopmannii pyHIaMEHTOB M MX OCHOBaHHMH (Ocajka, KpeH, NIporud QyHIamMeHTa u
€ro 5JIEMEHTOB, aMIUTMTyJIa KoOJeOaHWil M [1p.), €CIM TaKue OrPaHMYCHUS BBI3BIBAIOTCS YCIOBUSIMH TEXHOJIOTUH
NIPOM3BOJICTBA, pabOTHl MAIIMHBI WJIM PSJIOM PacIlOojI0XEHHOTO BBICOKOTOYHOTO M YyBCTBUTEIBHOTO K BHOpanusam
00opynoBaHus; TpeOOBaHUS IO OTPAHUYEHHUIO B3aUMHBIX JiepopMannii OTAEIbHBIX YacTel MalluHBI;

JIaHHBIE 00 YCIIOBHUSIX pa3MeIleHHs] MaluHbl (000pynOBaHMs) Ha (yHAAMEHTax: OTACNIbHbIE (PyHIAMEHTHI MO KKIYIO
MalyHy (arperar) Wik IpynnoBas UX yCTaHOBKAa Ha OOIIeM (yHIaMEHTE; JaHHBIE O XapaKTEPUCTHUKAaX OMOPHBIX IUIUT
(pam) arperupoBaHHOTO 00OPYAOBaHMS, JAHHBIE O THIIE MX COSAUHEHHS C PYHAAMEHTOM;

yepTexu TabapuToB (yHAaMEHTa B TMpEAeNax pAacHoJIOKEHUS MAaIIWHBI, JIEMEHTOB €€ KpEIUICHHs, a TaKkKe
BCIIOMOTaTEIbHOTO O0OPYNOBaHMA M KOMMYHMKAIMH C yKa3aHHEM PpAcCIONOXKEHHUS U pPa3MEpPOB BBIEMOK, KaHAJIOB U
OTBEPCTHH, Pa3MEpPOB MHOAIMBKHM U TIp., YEPTEKU DACIONOKEHUS (QYHIAMEHTHBIX OOITOB C yKa3aHHEM HUX THNA U
JMaMeTpa, 3aKJIaHbIX JeTalnei, 000pTOBOK U T.IL.;

JlaHHBIE O TIPHBSI3KE NPOEKTHPYEMOTo (yHAAMEHTa K KOHCTPYKLIHMSAM 3[4aHusl (COOPYKEHHMs), B HaCTHOCTH, K €ro
(yHaameHTam, 1aHHbIE 00 0COOCHHOCTSX 3AaHHs (COOPYXKEHHs ), B TOM YUCIIE O BHE M PACHOJIOKEHUH MMEIOLIETOCs B
HeM 000py10BaHHS U KOMMYHHUKAIIHH;

JTaHHBIE 00 MH)XEHEPHO-TE0JIOTHYECKUX YCIOBHSAX y4acTKa CTPOUTEIHCTBA U (PU3UKO-MEXaHUUECKUX CBOWCTBAX I'PYHTOB
OCHOBaHHMS Ha TITyOMHY C)KMMaeMOH TOJIIIH, onpenessieMoil B cootBeTcTBuu ¢ TpeboBanusamu CHull 2.02.01-83; nanuble
0 XapaKTepUCTHKaX BHOPOMOJI3ydeCTH TPYHTOB B CIydasX OrpaHMYEeHHs neopmManuii (yHIaAMEHTa; AaHHBIE O
K03(h(pUIMEHTaX XECTKOCTH TPYHTOB OCHOBAaHMH M HECYIIEH CHOCOOHOCTH CBal MPU CTaTHYECKUX M TUHAMHYECKHX
Harpyskax;

CIlelMaibHbIe TpeOOBaHMS K 3aluTe GyHIaMEHTa U €ro MPUSAMKOB OT IMOA3EMHBIX BOJ, BO3JIEHCTBHUS arpeCCUBHBIX Cpell U
MPOMBIIICHHBIX CTOKOB, TEMIIEPATYPHBIX BO3ACHCTBUIL;

JIaHHBIE 00 UCIIOJIb30BAaHUU MAIIMH BO BPEMEHHU IS ()yHAAMEHTOB, CTPOSILIIUXCS HA BEYHOMEP3IIbIX IPyHTAaX.

Kpome nepednciieHHbIX BBIIIE JIaHHBIX, B COOTBETCTBYIOIIMX pa3zeiax INPUBEICHBI JIOTOJHUTEIbHbIE HCXOHBIE JaHHbIC
JUIsl TIPOEKTHPOBAHMS, BEITEKAIOIIME U3 ClieHU(UKH KaXKJ0r0 BU/a MallHH.

Buecenbt YTBepkKIeHbI HOCTAaHOBJICHUEM Cpok BBeIEHHS B
BHUUOCII um. I'epceBanoBa TocynapcTBeHHOrO neiictBue 1 urons
T'occtpos CCCP ctpoutensHoro komurera CCCP 1988r.
ot 16 okrs6ps 1987 r.
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OBIIWE TPEBOBAHUA K TIPOEKTUPOBAHUNIO ®YHIAMEHTOB

1.2. ®yHnaMeHTHl MalllMH ¢ JUHAMHYECKUMH HAarpy3KaMH JOJDKHBI YIOBJIETBOPSATH TPEOOBAHMSM pacdeTa 10 IPOYHOCTH
W TI0 IPUTOHOCTH K HOPMAJBHOW SKCILTyaTalyy, a Uil pyHJaMEeHTOB C paclioj0XKeHHBIMU Ha HUX pabOYMMH MECTaMH -
TaKke TPeOOBAHMSM CTaHJAPTOB OE30MACHOCTH TPYZa B YAaCTH JIOMYCTHMBIX YPOBHEH BHOPAIIHH.

Konebanus ¢pyHIaMEHTOB HE JOJDKHBI YKa3bIBaTh BPEIHOTO BIIHMSHUS Ha TEXHOJOTHYECKHE HPOLECCHl, 000pyI0BaHHUE U
npuOOPEL, PacloyioKEHHbIE Ha (yHIAMEHTe WM BHE €ro, a TakKe Ha HaxXOAAIIMecs BOMM3M KOHCTPYKIMHU 3IaHUH H
COOPYIKEHUM.

ITpn npoexTHpoBaHMH (QyHAAMEHTOB MallMH C JMHAMHYECKHMH Harpy3kaMmu ciemyeTr yuuTteiBaTh TpeOosaHus CHull
2.02.01-83, CHulI 2.02.03-85, CHulI 2.03.01-84, CHulI 1I-23-81 u np.

1.3. OyHzameHTbl MallMH C JUHAMHYECKMMH Harpy3kamMu MOTYT OBITh OETOHHBIMH WM JKeJIe300€TOHHBIMU
MOHOJIUTHBIMH, C60pHO—MOHOHI/lTHbIMl/I nu C60pHLIMI/l, a IIprU COOTBETCTBYIOLIEM O6OCHOB8HI/II/I - MCTAJJIMYCCKUMH.
MoHomuTHbIE (DyHIaMEHTHI CIIEAYeT MPOEKTUPOBATh MO/ BCE BWJBI MAIlMH C JUHAMHYECKUMH Harpy3kamu, a cOOpHO-
MOHOJIMTHBIE M COOpHBIE, KaK INPaBWIIO, - O]l MAIIWHBI NEPHOIUYECKOTO AEHCTBUS (C BpAILAIOIIMMUCS YacTAMH, C
KPHUBOILIUITHO-IIATYHHBIMU MEXaHU3MaMH U JIp.).

1.4. Knmacc GeToHa 10 MPOYHOCTH Ha CXKATHE JJISI MOHOJHUTHBIX M COOPHO-MOHOIMTHBIX (DYHIAMEHTOB NTOJDKEH OBITH HE
Hwke B12,5, a s cOopupix - He HIDKe B15. [ HeapMupoBaHHBIX (DYHIAMEHTOB CTAHKOB JIOITYCKAeTCS NMPUMEHSTH
Oeron kimacca B7,5. B ciy4ae omHOBpeMEHHOTO BO3ICHCTBUS Ha (PyHIaMEHT TUHAMUYECKOH HAarpy3KH M IMOBBIIICHHBIX
TEXHOJIOTHIECKUX TEMIIepaTyp Kiacc 6eToHa TOJKEeH ObITh He Hike B15.

1.5. dyHaaMeHTh! MAIIMH JOIYCKAETCsl IPOSKTHPOBATh OTACNBHBIMH IO/ KaKAYI0 MAIIMHY (arperaT) Wi OOLIMMH MO
HECKOJIPKO MallTiH (arperaTos).

(DyHI[aMeHTI)I MallluH, KakK IpaBuJIO, AOJIKHBI 6]>IT]) OTACJIICHBI CKBO3HBIM IHIBOM OT CMCYKHBIX (l)yH}IaMeHTOB 31aHUs,
COOpYXKEHUsI U 000pYJIOBaHMUS, @ TAKXKE OT I10JIa.

HpuMeqa}me. COCI[I/IHGHI/IC beHI[aMeHTOB MaIluH C beHI[aMeHTaMI/I 3J1aHUs WK OIIMPAHUE Ha HUX KOHCprKHHI\/'I 31aHus NOIMYCKAETCsA B OTHACIIBHBIX
CllydasX, YKa3aHHBIX B OTACJIbHBIX COOTBETCTBYIOLIUX pa3aeiiax.

1.6. C menpio yMeHbIIEHHUsS BHOpanuii (pyHAAMEHTOB MAIlMH C JIWHAMHYECKHIMH HArpy3KaMH IIPH COOTBETCTBYIOIIEM
000CHOBaHHMH PEKOMEHIYETCS IPEAyCMaTPUBATh UX BHOPOU3OIISLIHIO.

1.7. YerpoiicTBo (yHIaMEHTOB MAIIMH ¢ AMHAMUYECKMMH HArpy3KaMy, 3a UCKIIOYeHHEM (yHIaMEHTOB TypOoarperaros
MOIITHOCTBIO 25 ThIc. KBT 1 Oonee, 1omycKaeTcss Ha HACBHIIHBIX IPYHTAaX, €CJIM TaKhe IPYHTH HE COAEPXkKAT OPraHMYeCKHUX
IpUMeceil, BBI3BIBAIOIINX HEPABHOMEPHBIE OCAJKH TPyHTa NpU CKATUH. [Ipu 3TOM OCHOBaHME M3 HACHIIHBIX TPYHTOB



JIOJDKHO OBITh YIUIOTHEHO (TSDKENbIMH TpaMOOBKaMu, BUOPHPOBaHMEM WJIM JPYTMMH Crioco0amMu) B COOTBETCTBUH C
tpeboBanusimu CHull 2.02.01-83.

ITpumevanne. OyHnaMEHTHI MAIMH HEHMITyIbCHOTO (HEYJapHOTO) ASUCTBHS C ABUraTeIIMH MOITHOCTEIO MeHee 500 kBT co cpenHuM gaBieHueM IoJ
OJI0MBOH (yHIAMEHTA OT PACUETHBIX CTaTHYeckuX Harpy3ok' memee 70 xIla (0,7 krc/cM?) JomyckaeTcst BO3BOAMTH HA HACHIIHBIX TPYHTaX 6e3
HCKYCCTBEHHOT'O YIUIOTHEHHSI, €CIIH BO3PACT HACBIIM U3 NIECYaHBIX TPYHTOB HE MEHEE [BYX JIET U U3 MbUICBATO-IIMHUCTBIX IPYHTOB HE MEHEE IIATH JIeT.

1.8. IIpn npoekTupoBaHUK (YHIAMEHTOB MalllUH Ha €CTECTBEHHOM OCHOBAaHHHU CIIEyeT CTPEMHUTHCS K COBMELIEHHIO Ha
OIHOM BEpTHKAIM LEHTPAa TSHKECTH IUIOMAMM NOAOIIBH (yHIaMEHTAa W JMHUHA JEHCTBHS PaBHOJCHCTBYIOILCH
CTaTHYECKUX HArpy30K OT Beca MAllWHBI, (yHAaMEeHTa M TpyHTa Ha o0Ope3ax W BbICTymax (hyHIAaMEHTa, a JUIS CBAHHBIX
(yHIAMEHTOB - HEHTpa TSHKECTH IUTaHA CBall M JIMHWH NEHCTBUS PaBHOJACHCTBYIOIIEH CTATHYECKHX HArpy30K OT Beca
MalIMHBl ¥ pocTBepKa. IIpy 3TOM 3KCIEHTPUCHTET, KaK MPaBHIIO, HE JOJDKEH IPEBHILATH (32 MCKIIOYCHHEM CIIy4dacB,
OTOBOPEHHBIX B OTHAICHHBIX Pa3/ieNax) I TPYHTOB C PacyeTHBIM COmpoTHBIeHHeM R, < 150 klIla (1,5 xrc/em®) 3%, a
JUTS TPYHTOB C pacyeTHBIM conpoTtuBieHneM Ry>150 kIla (1,5 Kre/cm?), a TakKe CBaHHBIX (GYyHIaMEHTOB U3 BUCSYUX CBaii
- 5% pa3mepa CTOPOHBI MOJOIIBHI (PYyHIAMEHTA, B HAIIPABICHUH KOTOPOIl CMEIeH LEHTp TsHKECTH. 3HaueHue R, ciemyer
onpeneisth mo_tadmuunbiM ganaeiM CHull 2.02.01-83; mist dyHIaMeHTOB TypOoarperaroB SKCIESHTPUCUTET HE JOJDKEH
npeBbIaTh 3% yKa3zaHHOT'O pa3Mepa He3aBHCUMO OT 3Ha4deHUs! Ry. J{ist OCHOBaHMIA, CIIO)KEHHBIX CKaJIbHBIMU TPYHTaMH, a
TaK)Ke CBalHbBIX ()YHIAMEHTOB M3 CBai-CTOEK, 3HAYCHUE IKCLIEHTPUCUTETA HE HOPMUPYETCSL.

1.9. ®yHaaMeHThI MalllvH C AMHAMUYECKUMHU Harpy3KaMH CIIEeAyeT IPOEKTHPOBATh:

MacCHUBHBIMU B BUji€ OJIOKa WIIM TUINTHI ¢ HEOOXOMMMBIMHU IPHUSMKaMH, KOJIOJIIAMH M OTBEPCTHSIMH Ul pa3MELIeHHs
YyacTel MaIlMHbI, BCHOMOIaTeJIbHOTO 000PY10BaHMSI, KOMMYHHUKALUH U T.J.;

CTEHYATBIMH, COCTOSIIINMH M3 HIDKHEW (DYHZaMEHTHOH IUIMTHI (MJIM POCTBEPKA), CHCTEMbI CTEH M BEPXHEW IUTUTHI (MITH
pambl), Ha KOTOPOH pacroaraercsi 000pyIoBaHHE;

PaMHBIMH, TPEACTABIISAIOIMNME CO00H MPOCTPAHCTBEHHYIO KOHCTPYKIIHIO, COCTOAIIYIO, KaK MPABUIIO, U3 BEPXHEH IUINTHI
WJIN CUCTEMBI 0aJIOK, OITUPAIOIINXCS YePE3 PAJ] CTOEK Ha HWKHIOI (YHIaMEHTHYIO IUIUTY;

00JIETYeHHBIMU PA3IMYHBIX KOHCTPYKTHUBHBIX THIIOB, B TOM YHCJIE 0€3POCTBEPKOBBIMH CBAHBIMH.

1.10. O6opynoBanre ¢ BpalafOIIUMICS YaCTAMHU, KPUBOIIHUITHO-IIATYHHBIMH MEXaHIU3MaMHU U CTAHOYHOE 000pyIOBaHNE,
arperupyemMoe Ha Kejie300€TOHHBIX OMOPHBIX IUINTAaX, JOIYyCKAaeTCsl yCTaHaBIMBaTh 0e3 (hyHIaMEHTOB Ha MOJICTHIIAIOIIUMA
CJIOM MOJIOB MIPOMBINUICHHBIX SHaHHﬁ pu 000CHOBaHUH pacye€ToM, a TaKiK€ B ClIydasaX, YKa3aHHbIX B COOTBCTCTBYIOUINX
paszzaenax.

1.11. TlomomBy (yHIaMEHTOB MallWH, KaK NPaBHJIO, CIEAyeT NpeLyCcMaTpuBaTh MpPSMOYTOJbHOW (OPMBI B IIaHE U
pacrionarath Ha OJJHOW OTMETKE.

BeicoTy QyHIaMEHTOB MamMH CllefyeT Ha3HayaTh MHWHHMAQJIBHOH M3 YCJIOBHH pPa3MEICHHS TEXHOJIOTHYECKOTO
000pyIOBaHMUS, BRIEMOK U IIAXT, a TAKKE TIYOHHBI 3aJeNIKA ()yHIAMEHTHBIX OOJITOB.

'Tlaree BMecTo TepmuHA «cpejHee NaBJeHWe TOJ TOOMIBOH (GYHIAMEHTA OT PACUETHBIX CTATHUECKHX HATPY30K» HCIIONB3yeTCss TEPMHH «CPEIHee
CTaTUYEeCKOE JaBJICHNE 110 OOIIBOIT (hyHIaMeHTay.

1.12. TIpu poeKTUPOBAHUN paMHBIX (PYHIAMEHTOB PEKOMEHIYETCS:

co0IoAaTh CUMMETpHIO (DyHAaMEHTa KaK 0 0011ell reOMeTpUYecKoll cXxeMe, TakK U 1o (popMme IIeMEHTOB;

pacrosarath pUresif HOMePeUHbIX paM CUMMETPHYHO 110 OTHOIIEHHIO K OCSIM CTOCK;

n30erars nepefavyr Harpy3oK Ha pUrelid U OaJlku ¢ 9KCLEHTPUCUTETOM;

MPOEKTUPOBATH BepX (pyHIaMEHTOB O€3 yCTYIOB IO BBICOTE;

Ha3Ha4yaTh BBUIETHI BCEX KOHCOJIEH MUHUMAJIbHO BO3MOYKHBIX PasMEpPOB, NPHUICM BbICOTY OITOPHOT'O CCUCHHA KOHCOJIU IPpH
OTCYTCTBUH COOTBETCTBYIOIIMX pacyeToB NpUHUMaTh He MeHee 0,75 ee BhlIeTa.

1.13. BeicoTy HmKHEH QyHIaMEHTHOW TUIMTHI B CTEHYATHIX M PAMHBIX (DyHIAAMEHTaX ClIe[yeT IPUHAMATH 10 PacyueTy, HO
He MeHee 0,4 M 1 He MeHee TOJIIUHBI CTEHBI HJIM OOJIBIIEro pa3Mepa CTOEK.

BepxHss xene300eToHHas MmnTa (pama) cTeHYaToro pyHIaMeHTa JI0JDKHa OBITh KECTKO CBs3aHa co cTeHamH. HipkHroro
MTOBEPXHOCTH IUINTHI PEKOMEH/IYETCS BHITIOJIHATD Ha OJJHOI OTMETKE.

CreHsl crieyeT pacrosararh, Kak MpaBuiIo, BIOIb AEHCTBUS TOPU30HTAIBHBIX ANHAMHUYECKUX HATrPY30K.

1.14. Tumel pyHIaMEHTHBIX OOJTOB, CIIOCOOBI WX YCTAaHOBKH, a TAaK)Ke MAaTEPHUAT W YCTAHOBOYHBIC MApaMETPHI CIEIyeT
Ha3HayaTh B COOTBeTCTBUH ¢ TpeboBaHmsimu CHull 2.09.03-85.

[Ipu ynapHoii Harpy3ke, a TakXKe IMPH JUHAMHYECKUX Harpy3Kax, TpeOyroImuX yCTaHOBKH OOITOB THAMETPOM HE MeHee 42
MM, CIIEIy€eT NPUMEHATh CheMHbIE (DyHIAMEHTHBIE OOJITHI.

PaccrosiHre oT HHKHUX KOHIIOB 0OJITOB JI0 IOOUIBHI (pyHIaMEHTa TOJDKHO ObITh He MeHee 100 MM.

1.15. KoHCTpYKTUBHOE apMUpPOBaHHE MAacCHUBHBIX (YHIAMEHTOB IPELyCMaTpUBAET 00lIee apMUPOBAHUE IO MOJOIIBE U
MECTHOE I10] CTaHWHAMH MAIllMH U B MECTaX PE3KOro M3MEHEHUs pa3MepoB ceueHHs (pyHIaMeHTa.

[Tpn apMupoBaHMM TOAOMIBBI ()YHAAMEHTOB THAMETPHI MPOJOJIFHBIX U MONEPEYHBIX CTEP)KHEH CllefyeT NpUHUMATh He
MeHee 10 MM IIpH CTOpOHE ITOIOUIBEI MeHee 3 M U He MeHee 12 MM npu GoJiblieM pazmepe ¢ marom crepxxkei 200 M.
ITpn MecTHOM apMHpPOBAaHUH T10JI CTAHMHAMH MAIMH HEYIAPHOTO NEWCTBHS JUAMETP CTEP)KHEH CilelayeT NMpUHHMATh B
3aBHCHMOCTH OT TUaMeTpa OONTOB, Kpemsamux o0opymoBaHWE K QyHZaMeHTaM, corjacHo Tabi. 1. IIpm stom pasmep
CETOK JOJDKEH TPEBBIIATh pa3Mep CTAaHWHBI MAlIMHBI B IUIaHe, Kak npaBwio, Ha 300 - 600 MM B 3aBUCHMOCTH OT
JIaMeTpa apMaTypsl, paBHO# 10 - 20 MM cooTBeTCTBEHHO. PexoMeHryemslii mar crepxuen - 200 MM.



MecTHOe apMHpOBaHKE IOJl CTAHMHAMHU MAIlIMH C YAApHBIMH Harpy3kaMu cjieayeT MPOM3BOAUTH COTVIACHO YKa3aHUSIM
COOTBETCTBYIOLIUX Pa3/JeIIOB.

Jist apMupoBaHus yyacTKOB ()yHAaMEHTOB, BOCIPHHUMAIOIINX yJapHble HarpysKku, CIeAyeT, Kak MpaBHIO, IPUMEHSTh
BsI3aHHYIO apMaTypy. [Ipu 9ToM 3alnTHBIN cJI0i OeToHa cieayeT NpuHUMaTh He MeHee 30 MM.

Jnametp 60NTOB 11t Menee 42 42-56 Boinee 56
KpeIuIeHUs: 000pyA0BaHus,
MM
Jluamerp crepkHel, MM 10-12 12-16 16-20

Ipumeuanue. B MaccHBHBIX (yHIaMeHTaX MALIMH HEeyJapHOTo JeiicTBhsA o6beMoM 20 M’ 1 MeHee 0blliee apMHUPOBAHKE IO TIOIOMIBE JOMYCKAETCS HE
[IpEyCMaTpPHBAT.

1.16. ApMupoBaHHEe DJIEMEHTOB CTEHYATBIX M PaMHBIX (YHIIAMEHTOB OCYIIECTBJISIETCSI [0 PACUYETy B COOTBETCTBHUH C
tpeboBanusimu CHull 2.03.01-84 ¢ yyeroM cienytomux AOTOJIHUTENbHBIX YKa3aHHU;

apMarypa OaJIOK, purejeid M CTOEK JNOJDKHA MMETh 3aMKHYTBIE XOMYTBHI WJIM CTEPXKHHU, IPHBAPEHHBIE K MPOAOJILHBIM
CTEP>KHSIM II0 IEPUMETPY MONIEPEYHOTr0 CEUEHHST KOHCTPYKIIUH;

CTOMKH CIIEyIOT apMHUPOBaTh CHMMETPUYHON IPOJIOJILHOM apMaTypoii ¢ marom He 6osee 300 mm;

mo OOKOBBIM TpaHAM OalloKk M pureneil He peke deM depe3 300 MM IO BBICOTE CEUYEHHS CIIEAYeT YCTaHABIHUBATh
MIPOMEKYTOYHBIE CTEP’KHH ANAMETPOM He MeHee 12 Mm;

IIPY KOHCTPYKTHBHOM apMHPOBAHHM CTEH CTEHYATOTO (yHAAMEHTa AWAaMETP BEPTHKAIBHBIX CTEPXKHEH NOIDKEH OBITh HE
MeHee 12 MM, a TOpH30HTAIBHBIX - HE MeHee 10 mm. Illar crepkHel B 000X HAaNpaBIEHHUSIX CIIEAyeT IPHHUMATh PABHBIM
200 mMm.

1.17. TemnepatypHO-ycao4HbI€ BBl B (PyHAAMEHTaX CIEIyeT, KaK IPABUIIO, IPELyCMaTpPUBaTh HA PACCTOSHUAX:

JUIsl MOHOJINTHBIX OETOHHBIX (pyHAaMeHTOB 20 M;

JUTSL XKeJ1e300eTOHHBIX ()YHIAMEHTOB MOHOJIUTHBIX 40 M, COOPHO-MOHOJIUTHBIX SOM.

Yka3zaHHBIE pAacCTOSHHUS MOTYT OBITH YBEJNWYEHBI IIPH COOTBETCTBYMOIIEM oOocHoBaHMM. [Ipn 3TOM MIBHI ciiexyer
pacIoiIoKUTh TaKMM 00pa3oM, YTOOBI Ha OTIEIbHBIX ydacTKax (DyHIaMeHTa, pas3/eNIeHHBIX LIBAMH, Pa3MECTUTH 000-
pYyZAOBaHHUE, HE CBSI3aHHOE JKECTKO MEXIY COOOH.

Jln1st yMEHbIICHNS TEMIIEPATYPHBIX AedopManuii JOmyCcKaeTcsl ycTpauBaTh BpEMEHHbIE TEMIIEpaTypHO-YCaI04HbIC IIBHI.
ITpn orpanndennn nporuda (yHAaMEHTa IO TEXHOJOTMYECKUM TPeOOBaHHMAM BMECTO TEMIIEPATYPHO-YCaJOYHBIX IBOB
CJIeyeT MpeNyCcMaTpuBaTh MEPONPHATHS IO PETYIMPOBAHUIO TEMIIEPATYPHOTO peKMMa NMpH YKiIaake OertoHa. B aTom
Cllyyae yCTPOWCTBO BPEMEHHBIX TEMIIEPAaTYPHO-YCaOYHbIX IIIBOB HE JIOIMYCKAETCS.

1.18. Inst pyHOAMEHTOB WM UX OTACNBHBIX YYacTKOB, IOABEPralOLIMXCSA BO3JCHCTBHIO arpeCcCHBHBIX CPEl, IJOJKHBI
OBITH MPEyCMOTPEHBI MEPHI 110 UX 3aIIUTe B COOTBETCTBHH ¢ TpeboBarmamu CHull 2.03.11-85.

OBILUE YKA3AHUS I10 PACYETY OCHOBAHUIA
N ®YHIAMEHTOB

1.19. Pacuer ¢pyHIaMEHTOB MallIMH U UX OCHOBaHHI BKIIIOYAET:

oTIpeJieTIeHNe aMIIUTY/] KoyleOaHUi a (yHIaMEHTOB MJIHM OTACIBHBIX UX 3JIEMEHTOB;

NIPOBEPKY CPEAHEr0 CTaTUCTUYECKOTO MAaBJIEHHS I10J] MOAOMIBON (yHJaMEHTa Ha E€CTECTBEHHOM OCHOBAaHHH p WM
HecyIlel criocoOOHOCTBIO CBaif;

pacdeT MPOYHOCTH HJIEMEHTOB KOHCTPYKIuii pyHIaMenTa.

Ilpn HanW4YMM B 37aHUM HA NPOEKTUPOBAHHE TEXHOJIOTMYECKHX TPEOOBAHMH, OTPaHWYMBAIOIIMX IIEPEMEIICHUS |
nedopmanuu (yHAaMEHTa, CIEIyeT BBINOJIHUTh HMX CTaTHUECKWH pacdeT M3 YCJIOBHS COBMECTHOH Jedopmannu
OCHOBaHHA U (pyHIaMEHTA.

Tabnuma 2
MaruHbl [penenpHO nOMyCTUMAs aMIUTUTY 1A KOJIeOaHUH
Ay MM
C BpalaroLMMHCS YacTsAMHU NIPU YacTOTE I'opu30HTANIBHBIX BeprukanbHbIx
BpalleHus1, 00/MHH:
menee 500 0,2 0,15
ot 500 o0 750 0,2-0,15 0,15-0,1
ot 750 go 1000 0,15-0,1 0,1-0,06
ot 1000 mo 1500 0,1-0,05 0,06
caoime 1500 0,05 -
C  KpUBOIIMIHO-IIATYHHBIMH — MEXaHH3- Jlns nepsoit Jli1s BTOpoii rapMOHHKe
MaMH IIpY YacTOTE BPAICHUs, 00/MUH: TapMOHHKH
menee 200 0,25 0,15
ot 200 go 400 0,25-0,15 0,15-0,1
ot 400 0 600 0,15-0,1 0,1-0,05
cBbItze 600 0,1 0,05
JIpoOuIKK KOHYCHBIE U LIEKOBBIC 0,3
JIpOOHIKH MOJOTKOBBIE Kax 171 MaIlliH ¢ BpaIaloNIMUCS JacTsIMU




Ky3He4HbIe MOJIOTHI 1,2 (0,8%)

IIpeccsl 0,25

DOpMOBOYHBIE MAILIMHBI 0,5 wm no I'OCT 12.1.012-78 (mpu pacmo-
JIOXKEHUU Ha pyHIaMeHTax pabo4nx MecT)

MenbHHUIBI 0,1%*

* [1pu Bo3BeieHNH (DYHIAMEHTOB Ha BCEX BOJJOHACHILICHHBIX T1ECKAX,  TAK)KE HA MEJIKUX M MbLIEBATHIX MAJIOBIAXHbIX M BIKHBIX MECKaX.
** CpenHeKBapaTH4ECKOE 3HAUCHNE aMILIUTYAbl KOJeOaHuiA.

ITpumevanus: 1. J{1 IpoMeKyTOYHBIX 3HAUSHHUHI YaCTOTHI BPAI[eHHs IIPeIeTbHO JOITYyCTUMAs aMILIUTY/la OLPeAeNsIeTCsl HHTEPIOIIIeit.
2. Jlnst MatmH ¢ 9actoToii BpauieHus 200 00/MHH U MeHee NpHU BbICOTE (pyHAAMEHTOB Gosiee 5 M HpeeibHO AOMyCTUMAs aMIUTHTYAA YBEINYHBACTCS Ha
20%.

1.20. AMIIUTYIsl BBIHYXKICHHBIX W CBOOOAHBIX KoyeOaHMH (yHAaMEHTa WM OTAEIBbHBIX €ro JJIEMEHTOB CIeIyeT
ONpEAENATh A Pa3IMYHbIX THIIOB MAIINH COMVIACHO YKA3aHUSM COOTBETCTBYIOIIMX pa3fenoB. OnpeneneHue aMIuIUTY[
KoJIeOaHWUH MPOU3BOIAMTCS PAa3eNbHO 110 HANPABJICHUSIM U COOTBETCTBYIOLINM YacTOTaM KoJieOaHHH.

AmmuTy e KoneOaHui (pyHIaMEeHTa OJKHBI yIOBIETBOPSTH YCIOBHIO

asa,

(1

T7Ie @ - HanOoJbIIast aMIUTUTYJa KoineOaHui pyHIaMeHTa, OlpeeNsieMas pacueToM;

a, - TMPEeNbHO JIONMyCTHMAasl aMILIUTya KojebaHuil (yHaaMeHTa, ycTaHaBlMBaeMas 3aJlaHHeM Ha MPOEKTHPOBAHHUE, a
IIpH ee OTCYTCTBUH B 3aJaHUH [TPUHUMAaeMasi 1o Tadu. 2.

[Tpu pacuere konebanuii GyHIAMEHTOB MAIINH JOMYCKACTCS:

paccMarpuBaTh OCHOBaHHE KaK YIIPYro-Bsi3Koe JIMHEHHO naedopMUpyeMoe, CBOMCTBA KOTOPOTO OINPEIEISIOTCS
K03 (pULMEHTaMH YIIPYroro paBHOMEPHOTO M HEPAaBHOMEPHOTO CXKAaTusi, yIPYroro paBHOMEPHOTO M HEPAaBHOMEPHOTO
caBura 1 K03 pULMeHTaMH, XapaKTepU3YIOIMMHU 1eMII(pUpOBaHKE;

HE YUHUTBIBATh SKCLEHTPUCHTET B paclpeeJieHn Macc (hyHAaMeHTa, €M OH He MPEBBIIIAeT 3HaUYeHNH, YKa3aHHBIX B II.
1.8;

OpU YOPYroM HEPaBHOMEPHOM CxXaThH (TMIOBOPOTE TMOAOMIBBHI (PYHIAMEHTa OTHOCHTEIBHO T'OPU30OHTAJIBHOU OCH,
MPOXOJSIIeH Yepe3 LEHTP TSHKECTH MOMOUIBBI (DyHIAMEHTa MEPICHIUKYISIPHO IUIOCKOCTH KOJIeOaHHi) IOIycKaeTcs
MPUHUMATh, YTO IUIOCKOCTh KOJIeOAHUH MapasuielibHa JTUHUHM JEUCTBHS BO3MYILAIOIICH CHIIBI WM TUIOCKOCTH JICHCTBHS
BO3MYILIAIOIETO MOMEHTA.

[Tpu pefictBuu Ha (QyHAAMEHT MAIIMHBI OJHOBPEMEHHO HECKOJBKHMX BO3MYMIIAIOIIMX CHJI U OTCYTCTBHUH JIAHHBIX 00 HX
(ha30BOM COOTHOIICHHH PAaCcCMATPHBAIOTCS BapUaHThl CHH(A3HOTO W MPOTHBO(A3HOTO ACHCTBUSI CHJI, BBI3BIBAIOIIUE
HanOosee HebIaronpusTHE GOpMBbI KOIEOaHHH.

1.21. CpenHee craTHUeCKOE TAaBJICHHE IO IMOJOMIBOW (PyHIaMEHTa Ha ECTECTBEHHOM OCHOBAHHHU p IUIS BCEX THIIOB
MaIlH, IEPEYHCIICHHBIX B Ta0JI. 3, IOJKHO yJIOBJIETBOPSThH YCIOBHIO

P= e Yo R,
2

TJIe p - CpellHee CTAaTHCTHYECKOE AaBJIEHHE 101 OAOIBON (QyHIaMEHTa;
Yeo - K03 unmeHt ycnoBuid paboThl, IPUHUMAaEMBbI 1O TabI. 3;
Ye1 - KOOQQUIMEHT yCIOBUI pabOTHI TPYHTOB OCHOBAHMSI, TPUHUMAEMBbIH JJISl MEJIKAX U IMbLICBATHIX BOJOHACHIIIEHHBIX
MIECKOB W IIbUIEBATO-TIIMHUCTBIX T'PYHTOB TeKy4el KOHcHUCTeHIMH paBHbIM 0,7 (IpW MPOEKTUPOBAHUM (YHAAMEHTOB C
Maccol majaromux vacteid O6onee 10 T 3HaueHue koadduimenra y,=0,7 npuUHUMAETCS TaKKe IS MaJOBJIAXHBIX M
BJIXHBIX MEJKHX W IBUICBATHIX IIECKOB M BOJOHACHIIIEHHBIX IIECKOB CPEIHEH KPYNMHOCTH M KPYIHBIX); U BCEX
OCTaJIbHBIX BUJIOB U COCTOSHUI TPYHTOB J.1=1;
R - pacueTHOE CONPOTHUBIICHHE TPyHTa OCHOBaHMS, OIIpE/IeNIieMOe B COOTBETCTBHH ¢ Tpeboanusimu CHull 2.02.01-83.

Tab6muma 3
MammuHs! Koaddunuent ycaosuit
paboTHI ¥
C  KpUBOIUMITHO-IIATYHHBIMH  MEXaHU3MaMH,  IIPECChI, 1,0
METaUIOPEeXyYIINe CTAaHKH, BPAIAOIIHecs IeYH, HIPOKaTHOe
obopyroBaHKe
C BpamarolMMHUCS — YacTAMH, JPOOWIKH, MeEIbHHYHBIC 0,8
YCTaHOBKH
Ky3neunsle MOIOTEI, ()OPMOBOYHEIE MAIIUHBEI, 000pPYAOBaHUE 0,5
GOMHBIX IUIOIIAJIOK, JUIST KOTOPEIX (byHIAMEHTHI BBIIOJIHSIIOTCS
B BHJIE KOpoOa

1.22. Pacuet NpOYHOCTH IJIEMEHTOB KOHCTPYKIHH (PYHIaMEHTOB Pa3IMYHBIX THUIIOB MAIIMH JOIYCKAaeTCs IPOU3BOAUTH Ha
CTaTHUYECKOe JEHCTBHE pacyeTHBIX IUHAMHYECKUX Harpy3ok, ompenensieMblx no ¢opmyse (3). Pacuer maccuBHBIX



(l)yHZ[aMeHTOB Ha MPOYHOCTH, 3a UCKIIFOUCHUCM OCJ'la6J'IeHH]>IX Ce'-leHHﬂ, KOHCOJIBHBIX YYaCTKOB M IIp., KaK IIpaBuJio, HE
MPOU3BOIATCS.

1.23. Ilpu onpenesieHUH pacyEeTHBIX CTaTHYECKUX HArpy30K, B YMCJIO KOTOPBIX BXOJST Bec (hyHIaMEHTa, BEC IpPyHTa Ha
obpesax (GyHHaMeHTa, BeC MAlIMHbI U BEC BCIIOMOTaTeNIbHOT0 000pya0BaHus, KO3(GUIMEHT HAJEKHOCTH IO HAarpy3Ke J
NpUHUMAaeTcsl B cooTBeTCTBUU ¢ Tpeboanusimu CHull 2.01.07-85 npu pacyere mpovyHOCTH W PaBHBIM | IIPH IIPOBEPKE
CPEIHET0 CTaTHCTHYECKOTO JaBJICHUsI 110 ITOI0IIBOH (hyHIaMeHTa.

PacueTHble TUHAMHYECKHE HATPY3KH F; OT JMHAMHYECKOTO BO3JICHCTBHA ABIKYIIUXCS YacTed MalIMHBI MM Harpys3KH,
MPECTaBIIOMNE KaKOH-T1O00 OCOOBIN BUI CHIIOBOTO BO3ACUCTBHS (HAIpUMeEp, MOMEHT KOPOTKOTO 3aMBIKaHUsS, OOPEIB
MOJIOTKa MEJBHUIIBI U T.I1.), OTIPENICITIOTCS:

Npu pacdere KoyieOaHWH NPOM3BECHUE 3HAYEHHS HOPMATHBHOM JMHAMUYECKOW HArpy3ku F,, COOTBETCTBYIOILETO
HOPMaJIbHOMY JKCIUIyaTalliOHHOMY PEXHMY pPabOThl MaIllMHBI M TPHHUMAEMOTO IO YKa3aHHSIM COOTBETCTBYIOLIMX
Pa3IeNioB WK 110 33JJaHHI0 Ha IIPOEKTUPOBAaHKE, U KO3(Q(GUIMEHTA HAJIEKHOCTH 110 Harpyske y=1;

IPH pacyeTe MPOYHOCTH IEMEHTOB KOHCTPYKIMH (GyHIaMeHTa 1o hopMmyiie

FFynkF,
3)

rae yu 17 - K03QQUIUEHTEl COOTBETCTBEHHO HAJIEKHOCTH 110 HArPy3Ke M IMHAMMYHOCTH, IPUHUMAEMBIE 110 Tabi1. 4;

F, - HOpMaTHBHOE 3HaUY€HHE NAWHAMMYECKON HAarpy3KH, COOTBETCTBYIOIEE HOPMAJIbHOMY IKCILUTyaTallHOHHOMY PEXHUMY
pabOThl MAIIMHBI WJIA O0COOOMY CHUJIOBOMY BO3JCHCTBHIO M INPHHAMACMOE IO COOTBETCTBYIOIIUM pasjejaM WIH IO
3aJlaHUIO Ha ITPOCKTUPOBAHUE.

Tab6muua 4
Ko puumenr Koadduuuent nunamuanoctu 77
Maruusst HAaJIe)KHOCTH T10 JUS HATPY30K
Harpyske BEPTHKAIbHBIX TOPU30HTAIBHBIX
|7
C BpamarmuMHCs YaCTSIMHU:
a) HarpyskH, CO3/1aBacMble
JIBIDKY IIUMHCSE YacTSMU
MallVHBI, pu 4acToTe
BpaleHus1, 00/MHH:
meHee 500 4 3 2
ot 500 go 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  KPHBOIIUIHO-IIATyHHBIMH
MEXaHM3MaMH [PH  4acTOTe
BpalleHus1, 00/MHH:
10 600 2 1 1
cB. 600 1 4
JlpoOunku  IIeKoBble, KO- 1,3 1,2 1,2
HYyCHBIE
JIpOOUIKH MOJOTKOBBIE 4 1 1
MebHUIIBI 1,3 - 1
Ipeccer 1,5 2 2
ITpokatHOE 000pyJOBaHHE 1,2 2 2
Bpamaronuecs neuu 1(2*%) 1 1

* IS MPOMEXKYTOYHBIX 3HAYEHMIT YaCTOTHI BpalleHNs! 3HaYeHUs Kod(HIIeHTa AMHAMAYHOCTH OIIPEACIISIFOTCS. HHTEPIIOJSALMCH.
** ] KpallHUX Omop (pyHAAMEHTa K FOPU30HTAIBHON HArpy3Kke, IeHCTBYIONIEH MoMepeKk OCH MevH (MpH Yucie onop 6ojee ABYX).

Ipumeuanus: 1. st TypOOMaIIMH MOIIHOCTBIO OoJiee 25 Thic. KBT 3HaueHue koddduimenTa 77 cieyeT yMEHbIIATh B JIBa pasa.

2. AJ1sl MAIIMH € BPAIAIOUIMMUCS YaCTAMHU, Y KOTOPBIX UMEIOTCS TAK)KE BO3BPATHO-IIOCTYIATEIBHO JABWKYIEUCS MACChl, KOA(Q(UIIMEHT HAJIe)KHOCTH 110
Harpy3Ke JUIsl IHHAMUYECKHX HAarpy3oK, CO3/jaBaeMbIX STHMH MAacCaMH, CIelyeT MpHHAMATh  =1,3.

3. 3naueHus Kod(HIMEHTa 77 OTHOCATCA K JKene300eTOHHbIM (yHmamenTaMm. [y cTanbHBIX (YHIaMEHTOB CIEAYeT HPOM3BOJUTH AWHAMHUYECCKHI
pacuer.

4. IlpuBesieHHbIE B TAOIMIE 3HAYECHUS 7] YUUTHIBAIOT 3HAKOIIEPEMEHHOE JAEHCTBHE HArpy30K.

1.24. Tlpu npoektupoBanny (yHIAMEHTOB MAalIWH C TUHAMHYCCKHMMH HArpy3KaMu JJIsl CTPOUTEIBCTBA B CEHCMUYECKUX
paiioHax pacdeT MPOYHOCTH DJIEMEHTOB MACCHBHBIX (PYHIAMEHTOB CIIEAYyeT IMPOW3BOAUTH O€3 ydeTa CEeHCMHIYECKUX
BO3JEHCTBUH.

[Ipu pacuere pamMHBIX, CTEHYATHIX M OOJIETYCHHBIX (YHIAMEHTOB HA CEHCMUYECKHE BO3ACHCTBHUS B 0CO0OE COUYETaHUE
Harpy30K CJIeAyeT BKIIOYAaTh pacueTHbIC IWHAMHYECKHE HAarpy3Kd, CO3/JaBacMble MallMHAMH B HOPMAaJbHOM
3KCITyaTallMOHHOM PEXHME, ¢ KO3 (OULIMEHTOM HaeKHOCTHU 10 Harpyske % =1.



1.25. OCHOBHYIO yNPYIYIO XapaKTEPUCTUKY €CTECTBEHHBIX OCHOBaHHUH (DyHIAMEHTOB MAIIMH - KO3()(OHUIMEHT YIPYyroro
pasHoMepHoro cxarus , C., kH/M (te/m), CIIeZyeT ONpeaessTh, KaK IPaBUIIO, IT0 Pe3yIbTaTaM UCIBITAaHHUH.

[Tpu OTCYTCTBHHM IKCIIEPUMEHTAIBHBIX JaHHBIX 3HaYeHue C, sl pyHIaMEHTOB C IUIoNa b0 mojomBsl A He 6osee 200 M
JIOITYCKaeTCsl ONpeNeNsTh o Gopmyiie

A4,
C. =byE| 1+, |, 4)
z 0

A

rae by - K03GUIHEHT, M, IPUHIMAEMbIi PABHBIM IS IECYaHBIX IPYHTOB 1, UIst cymecei u CyrIuHKOB 1,2, UIst IIHH U
KPYIHOOOJIOMOYHBIX TPYHTOB 1,5;

E - wmopyns nedopmanmu rpyHTa moja nopomBod ¢ynnamenra, klla (TC/MZ), OIpElENAeMbII B COOTBETCTBUU C
tpeboBannsmu CHull 2.02.01-83;

A - IWwIomab HOAONBH QyHIAMEHTa, M.

Jis GyHIaMEHTOB C IIIOMIA B0 TIOJOMIBEI A, mpeBbimaromiei 200 Mz, 3Ha4YeHue ko3 durmenta C, mpuHUMAETCS KaK s
(hyHIAMEHTOB C TUIOIAABIO TIOOIIBHI A=200Mm>.

1.26. Koadduuuents! ynpyroro HepasHomepHoro cxkarus C, kH/m (Tc/™m’), ynpyroro pasHomepHoro cisura C, kH/M
(Tc/m), 1 ynpyroro HepaBHOMepHOTo casura C » KH/™M (Tc/M’), IPHHUMAIOTCS PABHBIMU:

C,=2C;
)
C.=0,7C,;
(6)
C,=C,;
(7
1.27. KoahbHIMEeHTHI 5KeCTKOCTH TSl ECTECTBEHHBIX OCHOBaHuH K., K, K., K, onpenenstorcs 1o hopMyaam:
IIPU YIPYTOM PaBHOMEPHOM cXaThH - K, kH/M (Tc/m),
K, =C,4;
®)

IOpH yIOpyroM HEPaBHOMEPHOM CXaTHH (IIOBOPOTE IIOJNOIIBEI (DYHIAMEHTa OTHOCHUTENBHO T'OPHU30HTAJBHOH OCH,
NPOXOAAIIEN Yepe3 UEHTP THKECTH MOAOMIBEI (DyHIAMEHTa NEPHEHANKYIAPHO MIIOCKOCTH Konebanuii) - K, kH-M (Tc M),

K, =Cyly;
&)
TIpH YTIPYTOM paBHOMEpHOM caBure - K,, KH/M (Tc/m),
K, =C 4,
(10)

IPH yIIPyroM HEPaBHOMEPHOM CABUTE (IIOBOPOTE MOAOLIBEI ()yHIAMEHTa OTHOCHUTEIBEHO BEPTHKAIBHOH OCH, IPOXOosIIeit
4epes3 LEHTP THKECTH MoAouBel GyHaamenTa) - K, kKH-m (Tc M),

K,=C,I,.
(11

B dopmynax (9), (11):

I, n I, - COOTBETCTBEHHO MOMEHT WHEpIMH ILUIOMAIX MOAOMBEl (yHIaMEHTa OTHOCHTENBHO TOPH30HTAIBHOH OCH,
MEPIEHANKYISPHON IIIOCKOCTH KOJIE€0aHUH, M BEPTHKAIbHOW OCH (DyHIaMEHTa, MPOXOAALIMX dYepe3 LEHTP TIKECTH
TMIOJIOIIBBI, M

1.28. Jlemn¢upyromire CBOWCTBA OCHOBAHUS JIOJDKHBI YUUTHIBATHCS OTHOCHUTENbHBIM JemipupoBanuem & (ot
KPUTUYECKOTO 3aTyXaHUsl KoJIeOaHWH ), Onpe/ieNsieMbIM, KaK MPaBUIIo, IO pe3yIbTaTaM HCIBITAHHH.

[Tpn OTCYTCTBUHM SKCHEPHMEHTANBHBIX HAaHHBIX OTHOCHTENBHOE JAeMII(pUpOBaHUE [UIsi BEPTHKAJIbHBIX KOJEOaHWUit
Jomyckaercs & onpenenars o Gpopmynam:

JUISl YCTaHOBUBIIUXCS (TApPMOHHYECKHX ) U CITyYaiHBIX KoJleOaHuH



£ - 2 £ - 0,7
Jp Vp
(12)
JUISl HEyCTAaHOBHUBIINXCS (MMITYJIBCHBIX ) KOJIeOaHNH
E E
§. =6 |—— =2 = |
C.p C.p

rie p - To ke, 4ro B 1. 1.21, xI1a (TC/MZ),

E, - T0 %e, yto B 1. 1.25.

IMpu pacuere (yHIAMEHTOB J[JOMYCKAE€TCS B KAueCTBE XapPaKTEPUCTUKH AeMII(UPOBAHUS HUCIOJIB30BATh MOJIYJIb
3atyxanust, @z, ¢, ONpeae/IAeMblii /ISl TAPMOHUYECKUX M CITyYalHBIX KoJiebaHu# mo hopmyiie

o 16
o 03
(14)

Jng uMImynbCHBIX KoJeOaHui 3HaueHue @, yBEIMYMBAETCS B J[Ba pasa.

*DOopMyIIbl B CKOOKaX COOTBETCTBYIOT «TEXHHYECKOM) CHCTEME €THHHII.

1.29. OtHOCHTENpHOE NEeMI(QHUPOBAHWE W MOAYNb 3aTyXaHWs s TOPU3OHTANBHBIX W BpAIIaTENbHBIX KOJICOaHWUI
OTHOCHUTEJIBHO TOPU30HTAIBHOM U BEPTUKAIBHOM OCEM IPUHUMAIOTCS] PABHBIMMU:

£ =065 ; @ =0,60_;
(15)

. =058 ; D =0,50_;
(16)

£, =038 ; @ =03D_;
(17)

1.30. IIpu rpynmoBO¥ YCTaHOBKE j ONHOTHUIIHBIX MAaIllMH Ha oOIIeM (yHIaMEHTe 3HAYCHUS aMIUIUTYJ KOJIeOaHuit
(hyHIAMEHTa a CIIeAyeT OMPEICIIATh MPH j=2 KaK CYMMY aMILUTUTY, TIpH j>2 - 1o hopMyie

(18)

rre k - K03QUIMESHT, TPUHUMACMBIH JJ1s1 MAaIIMH MePHOANYCCKOTO NSHCTBUSA PaBHBIM 1,5, /I MAaIlMH ¢ UMITYJIbCHBIMU
Harpy3kamu - 0,7, Ui MallliH cO CIyYaiHBIMA THHAMIYECKIMH HArpy3Kamu - 1;

Q; - aMIUTUTya KoyeOaHuil (pyHaaMeHTa Py paboTe i-i MAIIHMHEI,
J - 4HUCIJIO MalllUH.

PacueTrHbIe 3HAUCHHS aMIUTUTY/ TOJDKHBL yIOBIETBOPATH ycioBwio (1).

[Ipu TpynmoBo# yCTaHOBKE paszIMYHOTO THIIA MAIIMH Ha 00meM (yHAZaMeHTe aMIUIUTYyAy KojeOaHwii (yHIaAMEHTa
CIIeZIyeT OTPEeNeNiaTh KaKk CyMMY aMIUTUTYZ KoJeOaHni, BEI3BIBAEMBIX Pa0OTON Kakaod n3 MamuH. [Ipu 3ToM B yciaoBUu
(1) mpenensHO HmomycTHMasi aMIUIATyna mpuHUMaercs Ha 30% Oosee 3HAYCHWH, NMPUBEINCHHBIX B TaON. 2 I THIIA
MAIIMHBI ¥ YaCTOTHI KOJieOaHUH, COOTBETCTBYIOIIINX HAUOOJIBIIIEH COCTABISIONIEH PAaCYeTHON aMITITUTYIbI.

IIpu ycTaHOBKE MaIIMH ¢ IEPHOJMUECKUMHE U CIIyYaiHBIMHU Harpy3KaMH Ha OTJENIBHO CTOANINX (yHIAMEHTaX aMIUTUTYLY
KonebaHni Kakaoro (yHZaMEHTa CleoyeT ONpeAeysATh C Y4eTOM KoJeOaHUH, pacHpOoCTPaHSIOUMXCS B TPYHTE MPH
paboTe MalIvH, YCTAHOBJICHHBIX Ha APYTHX (YHIAMEHTaX, B COOTBETCTBHH C YKa3aHUSIMHU 00513aTEILHOTO MPUIOKECHUS 4.



IIpn sTOM JOMyCTHMYIO aMIUIMTYXy KosieOaHWi (yHOaMeHTa-IpHEeMHHKa ¢, cleqyeT npuHuMath Ha 30% Oosee
3HAYEHHH MPEENbHO JOMYCTHUMBIX aMILIUTY, IPUBEICHHBIX B Ta0I. 2.

Jnst GyHAaMEHTOB MAIlMH C WMITYJIbCHBIMH Harpy3KamHd, YCTaHAaBIMBA€MBIX Ha OTHEIBHBIX (YHIAMEHTaxX, pacder
aMITIMTY/]] KoJleOaHui 10Ty cKaeTcsl IPON3BOIUTE O3 yueTa nepeadu KoyeOaHui 110 TPyHTY.

1.31. Pacuer amMIumTyx BEpPTHKANBHBIX (TOPH3OHTAJIBHBIX) KOJEOAaHMH TPyHTa COOTBETCTBEHHO MNPH BEPTHKAIBHBIX
(ropu3oHTaNBHBIX) BHOpanusax (GyHAaMEHTOB MAlIMH CJIeIyeT IPOU3BOIUTE IO GopMyIIe

1 02 -1

S1+(6-1] +[52+1J\/§

a, =a,

; 19)

T/Ie ¢ - aMIUINTYAa BEPTUKAIBHBIX (TOPH30HTANBHBIX) KOJIeOaHMi TpyHTa Ha TIOBEPXHOCTH B TOUKE, PAcIIOI0KEHHOH Ha
paccTosiHUM » OT OcH (pyHIaMeHTa, T.€. HICTOYHUKA BOJIH B TPYHTE;

0 - AaMIUTUTyZa CBOOOIHBIX WIIM BBIHYXXIICHHBIX BEPTHKAJIBHBIX (TOPH3OHTANBHBIX) KoiieOaHuii (yHIaMmeHra, T.e.
HCTOYHUKA BOJH B TPYHTE HA YPOBHE €ro IIOJOIIBBI, ONpeneisseMas Ul pa3IdyHbIX BHIOOB MAaIlMH MO  (opMyram
00s13aTeNbHBIX MPUITOKEHHUH 1-3, B KOTOPHIX /1| CIeqyeT 3aMEHUTh Ha MUHYC /5

o=r/ry

37IeCh 7 - PacCTOSHUE OT OCH (PYHIAMEHTA-MCTOYHHKA JO TOYKH Ha IIOBEPXHOCTH I'PYHTA, IUIi KOTOPOH OIpEAessieTCs
aMIUTUTYa KOJIeOaHu;

¥o - IPUBEJECHHBI pajnuyC MOAOWBBI (yHIAMEHTA-UCTOUYHMKA, r, = VA /7.
YacToTy BOJIH, PAaCIIPOCTPAHSIOIINXCS B TPYHTE, CIeAyeT MPUHUMATh PaBHOH dacToTe KoneOaHni GpyHIaMeHTa MaIliHbI.

ITpumeuanune. B nensx yTo4HEeHMs aMIUIUTYJ KojeOaHHil, paclpoCTPaHSIOMUXCS B TPYHTE, DOIMYCKAaeTCs IPOU3BOJMTH MIPOTHO3UPOBAHHE KojIeOaHHMit
TpyHTa Ha OCHOBE CIICIIHAIbHBIX KCIIEPHMEHTAIBHBIX HCCIECTOBAHUMH.

1.32. HpI/I IMMPOCKTUPOBAHUN (l)yH}IaMeHTOB 3Z[aHI/II71 u COOpy)i(eHHﬁ, YYBCTBUTCJIbBHBIX K HCPABHOMCPHBIM OCaJKaM U
BOCIPpUHUMAIOMINX JUHAMUYECKUC HAIrpy3KHU, Mep€aaBacMbIi€ MallIMHaAMH Y€PE3 CTPOUTCIIbHBIC KOHCTPYKIIUN WUJIU T'PYHT,
CpeaHee NJaBJICHUC MO HOI[OHIBOﬁ (bsz{aMeHTa Ha €CTECTBECHHOM OCHOBAHUU JOJIKHO YAOBJICTBOPATH YCIIOBHUIO

p<y R
(20)

VYcenosue (20) MOMKHO BBITOMHATHCS AN (YHIAMEHTOB 3IaHUN W COOPYXKCHHH B TIpelenax 30HBI, TIE CKOPOCTh
KoNe0aHui V;= @ @ Ha TOBEPXHOCTH TPYHTa OT WMITyJbCHBIX HWCTOYHHKOB Oojee 15 MM/C, OT WCTOYHUKOB
MEPUOTNIECKOr0 JACUCTBHUS U CIy4alHBIX Ooyiee 2 MM/C (37€Ch ¢ - aMIUIMTya KOJeOaHWW TpyHTa, OmpeaessieMas mo
dhopmyne (19), @ - yrimoBas 4acToTa BBIHYKICHHBIX KOJIeOaHUH (hyHIaMEHTa-MCTOYHHKA JJIs MAIIUH C MEPUOTUICCKUMHU
HATpy3KaMH WA COOCTBEHHBIX - ISl MAIIMH C UMITYJIbCHBIMA WITH CITyYaiHBIMHA Harpy3KaMu).

OCOBEHHOCTHU [MTPOEKTUPOBAHUS CBAMHBIX ®YHIAMEHTOB

1.33. JIna ¢yHOAMEHTOB MANINMH C IEPHOINYECKAMH HAarpy3KaMH BO3MOXHO TPHMEHCHHE CBail JIIOOBIX BHIOB; IS
(hyHIaMEHTOB MAaIIWH YAAPHOTO ACHCTBUS CIEAYeT IPUMEHSITH 5KeJIe300€TOHHBIE CBAH CILTIOLTHOTO CEUCHHUS.

PaccrosiHre MexIy HEeHTpaMH cBail B CBaiHBIX (yHIAMEHTaX CIeqyeT NMPUHUMATh B COOTBETCTBUHM ¢ ykazanusimu CHull
2.02.03-85, Ho He 6onee 10d (rae d - auameTp WM MEHBLIHMH pa3Mep CTOPOHBI OMEPEYHOT0 CEeUeHNUs CBakl).

1.34. Pacyer cBaitHbiXx (YHIaMEHTOB MAalIMH C JUHAMHYECKUMH Harpy3KaMd MO HECyIIeH CIOCOOHOCTH TPYHTOB
OCHOBaHMsI CBall CIleIyeT IPOM3BOAWTh Ha JEHCTBHE PpACUETHBIX CTATUCTUUECKHX HArpy30K B COOTBETCTBHU C
tpeboBanusimu CHull 2.02.03-85.

[Tpu 3TOM pacyeTHbIE CONPOTUBIIEHHS I'PYHTOB OCHOBaHMs Ha OOKOBOHM MOBEPXHOCTH CBAail M MOJ MX HWKHUM KOHIIOM
JIOIKHBI OBITh JOTONHUTENBHO YMHOKEHBI Ha KO3 (UIHEHTH! YCI0BUI pabOTHI IPyHTAa OCHOBAHHSI COOTBETCTBEHHO Y,/ U
Yep.» TIPUBETICHHBIE B Ta0J. 5, a HX CyMMa JUIsl BUCAYUX CBaif - Ha K0 duuueHT ycnosuil paboTs! ., 3HAUEHUs KOTOPOTO
npuBeneHbl B Ta0u. 3. J{is cBaii-croek k03 GHUINEeHTY,, TIPUHUMAETCS paBHBIM 1.

Tabmuma 5
KoadduiieHTs! ycnoBuii paboTsl IPYHTOB
I'pyntst OCHOBAHUs
Ha 60KoBOH II0JT HYDKHUM KOHIIOM
TIOBEPXHOCTH CBAU )p 1 CBau )cp R
a) Ilecku prpixibie 1000 KPYMHOCTH U 0,6 (0,75) -

BIQKHOCTH, MEIKHE © IbUIEBATHIE
BOJIOHACBIIIIEHHBIE JIF0O0OH  TUIOTHOCTH;
MBLIEBATO-TIIMHUCTHIE TPYHTBI c
rokasarenem rekyuectu 1;>0,6




0) Ilecku mbLUIeBaTHIC, MEJIKHE U CPEIHEH 0,75 (0,85) 0,75 (0,85)
KPYIMHOCTH CpEAHEH IUIOTHOCTH JI00Oit

BIQKHOCTH, KPOME YKa3aHHBIX B II03.

«a»; TIBUICBATO-TJIMHUCTBIC TPYHTBI C

nokazareneM tekyuectu 0,25 < [; <0,6

Jlpyrue Buibl IPYHTOB 1(1) 1(1)

ITpumeuanus: 1. B ckobOkax yka3aHHBI 3HaUSHUS KO3()GUIMEHTOB AT CBAHHBIX (yHIAMEHTOB C
IIPOMEXKYTOUYHOH MOJTYIIKOMH.

2. Ilpu npuMeHEHNH CBail B MPOCAJOYHBIX TPYHTaX 3HAYCHUA KOIQOHUIMEHTOB Yp s U Yep R
IPHHUMAIOTCS KaK M IbUIEBATO-TIMHUCTBIX TPYHTOB C IOKa3aTeleM TeKy4eCcTH, PaBHBIM
3HAUECHHIO, TIPU KOTOPOM B cooTBeTcTBHM ¢ ykasanmsamu CHull 2.02.03-85 ompenpensrorcs
pacueTHbIe CONPOTHUBIICHHS TPYHTa O HIDKHUM TOPLOM U Ha OOKOBOI HOBEPXHOCTH CBaH.

B ciydae onpefienenus Hecylieil ciocoOHOCTH CBaii 10 Pe3yIbTaTaM MONEBBIX UCHIBITAHUI BMECTO KO3(GUIIMEHTOB ¥, (1
Yep,k BBOTUTCA KO3(QGUIMEHT yCIOBUIl pabOThI TDYHTOB OCHOBAHHA J,, ONpEJENAEMBblil Kak OTHOIIEHHE HecylleH
CIOCOOHOCTH CBaH, ONpENETEHHBIM PACYETHBIM CHOCOOOM C y4eToM KO3(GHIMEHTOB J,, s H Yz, K TOH K€ HECyIIEH
crocoOHOCTH 0e3 ydeTa 3TUX KOA(PPHUIIESHTOB.

B ciy4ae onmpanus cBail Ha TPyHTHI, YKa3aHHBIE B M03. «a» Ta0l. 5, HECYIIYIO CIOCOOHOCTH CBal CIIeyeT ONpPEAEIATh 110
pe3ynbTaTaM IMOJEBbIX WCHBITAHUH JIMTEIBHO NEHCTBYIOIIMMH AWHAMHUYECKHIMH HArpy3kamu. IIpu OTCYTCTBHMH TakWX
JTAHHBIX TIPH COOTBETCTBYIOLIEM OOOCHOBAaHMH AOITYCKAETCS OMPENENATh HECYIIyI0 CIIOCOOHOCTH CBall MO pe3yibTaTam
THOJIEBBIX HCIBITAHMN B COOTBETCTBUM ¢ TpeboBanusamu CHull 2.02.03-85 ¢ BBeneHHEM BMECTO KO3(M(ULUEHTOB },, s H
Yep,r KOO duLMEnTa 7,,=0,25.

1.35. Tlpu ycTpoiicTBe CBaHBIX ()yHAaMEHTOB 3/1aHHH W COOPYKEHHI, pacIioI0KeHHbBIX BOIU3HM (YHIAMEHTOB MAIUH C
JTMHAMHYECKUMH Harpy3kamu, HecyIlas CIOCOOHOCTh CBail ompejensercs B COOTBETCTBMHM ¢ TpeboBaHmsMu CHull
2.02.03-85 ¢ y4eToM JOMONHHTENBHOr0 Ko3(hduuMeHTa yclIoBUH PabOThl TPYHTOB OCHOBAHUA ¥, (WIH Yy U Yopr)s
3HAUEHMsI KOTOPHIX ONPENENSIOTCS B COOTBETCTBUH C M. 1.34. Pazmeps! 30HBI, 11 KOTOPOW YYHTHIBAETCSI yKa3aHHBIHA
K03(h(hpUIMEHT, cleayeT NPUHIMATh B COOTBETCTBUY C YKazaHHUsAMHU 1. 1.32.

1.36. Pacuer konebaHWii CBaWHBIX (YHIZAMEHTOB MAIlIMH CIIEAYET NMPOU3BOIMUTH IO TeM ke (opMmysiam, YTO W IS
(hyHIaMEHTOB Ha €CTECTBEHHOM OCHOBAHWH, HO IPU BBEICHWH BMECTO 3HAYEHWI MacChl, MOMEHTOB WHEPIIMU MAaCChl U
xKecTkoctelt m, 6, O,, 0, K. K, K, K, COOTBETCTBYIOIINX UM NPHUBEACHHBIX 3HAUCHUN My, Opreds Oporeds Opred, K rea,
K reas Kprea Kyreas OTIpenensiemsiit mo gopmynam (21)-(36).

Jliist BepTHKaIBHBIX KOJeOaHUH CBaHBIX ()yHIaMEHTOB

« N N
mz,red =m, + ﬂz Z:lmi,p Z:lmi,n; (21)
i= i=

*

Kz red
z,red = +’ (22)
IO

z,red
L
NE, 4,

. — pth(Bl) +a

z,red —

roe K NEbApﬂ (23)

B +ath(Bl)’

B dopmynax (21)-(23):

m, - 0BIIas Macca POCTBEPKA C YCTAHOBJICHHON Ha HeM MAIIHHOM, T(TC-c*/M);
m, , - Macca 4acTH i-i cBau, 3ariIyOJE€HHOH B IPYHT, 1(TC-c*/M);

M, - Macca 9acTH i-i CBaH BBIIIE TIOBEPXHOCTH IPYHTa, T(TC-C*/M);

N - gucio cBaii;

E}, - MOIyIIb YTIPYTOCTH MaTepuaia cBaif klla (Tc-/m);



| - rmyOuHa IorpyKeHus CBaM B IPYHT, M;

I, - paccTosiHUE OT MMOJOIIBBI POCTBEPKA A0 NOBEPXHOCTH IPYHTA, M; Ul HU3KOTO pocTBepka /,=0;
A, - IIomany nonepevyHoro CeYeH s CBau, M

U - IEpPUMETP TIOTIEPETHOTO CEUCHUSI CBaH, M;

*
C, - xo3pQUUMEHT yNPYroro pPaBHOMEPHOIO C)KaTUsg TPYHTA HA YPOBHE HMKHHX KOHIIOB cBait,kH/M’ (tc/v’),

ompenesieMblii o gopmyne (4), B KOTOpPOH IDIOMIAAs IMOMOMIBH (yHIaMEHTa A TPHHAMAETCS PAaBHOW ILIOMIAIN
HanOOIBIIEr0 MOMEPEYHOTO CEYEHMs HIDKHETO KOHIAa CBaW, a 3HaueHHe Koddduimenta b, s 3a0MBHBIX CBai
yIIBaNBaeTCs;

K - KOX(PUIMEHT, TMPUHUMAEMBIH PaBHBIM IS CBall : 2 - JJI CIUIOMIHBIX JKEIEe300€TOHHBIX; 2,5 - UIA TIOJBIX
JKEeIe300€TOHHBIX; 3,5 - IS IepEeBSIHHBIX;

Cpx - YIETBHOE YIIPYroe CONPOTUBIEHHE IPYHTA HA GOKOBOM MOBEPXHOCTH CBaH B k-M CJIOE NPHHUMAEMOE O Tabm. 6 U 7;
¢, - KO3 duiment, npuauMaeMsit paBabM 10000 kH/M® (1000 Tc/M);

k; i ki« - HOMEPp CI10SI TPYHTA, OTCUMTHIBACMBIT OT OBEPXHOCTH IPYHTA 10 TIyOHHBI, paBHO cootBeTcTBeHHO [ 1 [ = 0,2
[1+4th(10/D)];

I} - TonmmHa k-TO CIIOS TPYHTA;

th - TaHTeHC TUIEPOOINICCKUT.

ITpumevanne. Ilpn yMEeHBIIEHHH PACCTOSIHUS MEXTy cBassMH OoT S5d 1o 2d 3HaueHue K, CIeAyeT yMeHbIIATh B IBa pa3za (Il NPOMENKYTOYHBIX
PacCTOsIHUI OIpeeNaTh MHTEPHOJISLHETT).

Tab6muna 6
INoka3zarenb TeKy4ecTH MbLIeBaTO- VnenbHoe conpotusienue ¢, kH/M? (te/m’)
TJIMHUCTBIX TPYHTOB /1
0,75<L,<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)
IMpumevanns: 1. JInd IpOMEXYyTOUHBIX 3HAUYEHUH [; 3HA4eHUE c, OIPEIeNsieTcs HHTEp-
TIOJISILTHEH.
2. Jlns mpocaJouHbIX IPYHTOB 3HAU€HHs Y/AEIbHOIO YIPYTOro CONpPOTHBIEHHUS C, CIEIyeT
ONpeACIATE KaK JUId IBUIEBATO-ITIMHUCTBIX TI'PYHTOB C IIOKasaTCIsIMA  TEKY4YECTH [L,
COOTBETCTBYIOLIUM HpHpOHHOﬁ BJIQXXHOCTH WA C YYETOM BO3MOXXHOIO 3aMayWBaHUSA B
cooTBeTcTBUH C TpeboBanusiMu CHull 2.02.03-85.
JI71s TOpU30HTATBHBIX KOJICOAHUI CBaliHBIX (DYHIaMEHTOB
« N N
My poq =M, + Py glml.jp +§1ml.’o; (24)
= =
Tab6muna 7
VY nenbHOE yIpyroe COnpoTUBIICHUE
ITecku c,.KH/M*(Tc/M”),rpyHTOB pasiinuHOil BIaXHOCTH
BOJIOHACBIIIEHHBIX BJIAYKHBIX MaJIOBJIAXKHBIX
Cpenneil KpynmHoCTH:
PBIXIIbIE 1,5-10%(1500) 2-10%(2000) 3-10*(3000)
cpe/iHeit MIOTHOCTH 3-10%(3000) 4-10%(4000) 5-10*(5000)
Mernkue:
PBIXJIBIE 1-10*(1000) 1,5-10%(1500) 2,5-10%(2500)
CpeIHeit II0THOCTH 2-10*(2000) 3-10*(3000) 4-10*(4000)
[IeineBarsie:
PBIXIIbIE 0,5-10%(500) 1-10%(1000) 1,5-10*(1500)
cpejHeit IOTHOCTH 1-10%(1000) 1,5-10%(1500) 2,5-10%(2500)
HpI/IMe‘IaHI/Ie. Ynenm{oe YIpyro€ CONpOTHUBIICHUEC OJIA IUIOTHBIX IMECHYAHBIX TI'PYHTOB CIEAYET
npuHEMaTh Ha 50% Bbllle, YeM HauOoblee U3 3HAUCHUH ¢, yKa3aHHBIX B Ta01. 7 U1 JAHHOTO
BHUJa 'PyHTAa.
* *
B, =0250_; (25)
-3
Na "E I
x,red = ’ (26)

p

rae [ - MOMEHT WHEPUUH IIJIOIAAN TTOTIEPEIYHOI0 CCUCHUS CBaH, M4;



& - K03(HUIHEHT yIpyToi qeopMaIiiil CHCTEMBI «CBAs-TPYHTY, OIIPEAEIIEMBIN IO (opMyIIe

@ =2a_, 7)

€

31eck . - KodpdunueHt aepopmarum, onpenenseMslii B cooTBeTcTBuH ¢ ykazanusamu CHull 2.02.03-85 mpu .=3.

Jl1s1 cBaii,3aleMIIEHHBIX B POCTBEPK,

—\3
_ —\2 (loa)
p=A,+2B,la+C, (L&) +——. (28)
3
,HJ'IH CBafI, 3alIEMJICHHBIX B POCTBEPK,
—\2
p=A,+ —{8,[0,@-8,]+
o + lO

La)’ Lo
+ ey C, +->— (29)
3 4
B dbopmymnax (28), (29):
A,, B,, C, - k03¢ UIMEHTHI, 3aBUCSINNE OT MPUBSACHHON TIyOHHBI MMOTPYXKECHUS CBaW /[ = @/ ¥ YCIIOBHI ONHPAHUS €

HIDKHETO KOHIa (onpenensrores no ykasaamsm CHull 2.02.03-85).
J11st ropr30HTaNIbHO-BpAIlATENIbHBIX KoJieOaHuit cBait (yHIaMEeHTOB

My red = Mysreds (30)
* N ) N )
g(p,red :9$,1‘+ﬂ2i§mi,prh,i + E‘imi,orh,i; (31)
— 2.
e(po,red - erp,red + h2 m,, (32)
Kz red & 2
Kopea == Lk (33)

B dbopmynax (31)-(33):

0, - MOMEHT HHEPIIMHM MacChl POCTBEPKA M MAIIMHBI OTHOCHTENILHO TOPU3OHTANIBHOM OCH, Ipoxosuieil yepes ux obmuii
LEHTP TSKECTH MEPHEHIUKYIAPHO IIIOCKOCTH KOMeOaH i, T-M*(Tc-M-c7);

h; - paccTOsSTHHE OT LEHTpPa TSHKECTH MacChl /1, 10 MOJIOIIBBI POCTBEPKA, M;

Fp; - PACCTOSIHME OT OCH i-H CBaW J10 TOPU3OHTAJIBHOW OCH, MPOXOISIICH Yepe3 LEeHTP TSHKECTH MOJOIIBH (yHAaMEeHTa
MEePHEeHANKYIISIPHO TNIOCKOCTH KOJIeOaHUH.

Jlns BpamatenpHBIX KoNleOaHui cBaifHOTO (DyHIaMEHTa OTHOCHTEIBHO BEPTHKAIBHON OCH

My, red = My reds (34)
Oy g =0y + e i+ Sy i 35
woed — Cy,r +ﬁx_ lmi,prv,i + ’ lmi,orv,i’ ( )
i= i=
K N
x,red 2
Kw,red = N lerv,i‘ (36)
i=

B dbopmymnax (35), (36):

6,,, - MOMEHT MHEPIMHM MacChl POCTBEpKa M MAIIHHBI OTHOCHTENHHO BEPTHKATBHOH OCH, NPOXOAANICH depe3 LEHTp
TSDKECTH POCTBEPKa, T-M(TC-M-C);

7y;- PacCTOSHHE OT OCH i-i CBau JJO BEPTUKAIBLHON OCH, IPOXOJIAIIEH Yepe3 HEHTP TKECTH POCTBEPKa, M.

1.37. OtHocutensHOE neMIipHpOBaHKE JUIsl CBAHBIX (DYHIAMEHTOB CIIEyeT ONpPENessITh, Kak IMPaBmiIo, IO pe3yJibTaTaM
ucnblTanuii. [Ipn OTCYTCTBHM SKCIEPUMEHTANBHBIX JAHHBIX OTHOCHUTENBHOE NeMIlpHpoBaHHE &, NMPH BEPTHKAIBHBIX



KoJe0aHUAX CBaWHBIX (YHIAMEHTOB JOITyCKAaeTCsl MPUHUMATh paBHBIM 0,2 s ycTaHOBUBIIMXCS Kojebanmit u 0,5 mms
HEYCTaHOBUBIIHNXCS Konebanuit. 3Hauenus &y, &, &, onpenensiorcs no Gopmynam (15)-(17).

OCOBEHHOCTH ITPOEKTUPOBAHUA ®YHIAMEHTOB MAIIINH HA BEHHOMEP3JIBIX 'PYHTAX

1.38. ®yHpamMeHThl MallMH C AWMHAMAYECKUMH Harpy3KaMmHd, BO3BOJMMbIE Ha BEYHOMEP3NbIX TPYHTaX, CIEIyeT
MIPOEKTHPOBATh B cOOTBeTCTBHM C TpedoBaHussMU CHuII I1-18-76 n 1onmOTHUTENEHBIME TPEOOBAHMSIMHE, U3JI0KEHHBIMU B
mm. 1.39-1.43.

Hecymryto cnocoOHOCTh OCHOBaHMI (yHIAMEHTOB MAIIMH Ha BEYHOMEP3JIBIX TPYHTaX, HCIOJIb3YyEeMBIX B KayeCTBE
OCHOBaHHMI IO TIPUHIMIY [, ciemayer ompenensiTh C y4eTOM JOMOJHHUTENBHOrO Kodd(duiMeHTa ycaoBUi pabOThI .,
NPUHEMAEMOTo 10 TabJ. 8.

Tabmnuna 8
Kosuuuent ucnonp3o0Banms MaluH B KosdduuueHT ycnoBuit paboTsl OCHOBAHHS s U3
BpEMCHH BEYHOMEP3IIBIX IPYHTOB, HCHOJIB3YEMBIX IO
npuHuuny I
Memnee 0,5 0,8
01 0,5 10 0,7 0,7
C8.0,7 0.5

1.40. CpenHee CTaTHCTHYECKOE AABICHHE p IOJ IMOJAOIIBOM ()yHIaMEHTa Ha €CTECTBEHHOM OCHOBAaHHMH M HECYIIYIO
CIIOCOOHOCTh OCHOBAHMH CBalHBIX (YHIAMEHTOB MAllMH C IMHAMUYECKHMH Harpy3kaMd Ha BEYHOMEp3JbIX I'PYHTAX,
UCIIONB3yeMbIX 10 npuHImITy 11, cieayer onpeaesTs cornacHo TpeboBaHusIM cooTBeTcTBeHHO . 1.21. u 1.34.

1.41. Pacyer BepTUKAIBHBIX M TOPH30HTAIBHBIX KOJEOAHWII MAacCHBHBIX W CTEHYATHIX (DYHJaMEHTOB M BEPTHKAIbHBIX
KoJeOaHUH paMHBIX (YHIAMEHTOB HA €CTECTBEHHOM OCHOBAaHHMH, a TaKKe BEPTHUKAJIBbHBIX KOJeOaHWH CBalHBIX
(yHIaMEHTOB Ui MallMH C BPAIIAIONIMMHCS YaCTAMH, C KPHBOIIMIIHO-IIATYHHBIMH MEXaHH3MaMH, APOOWIIBHBIX H
MEIBHUYHBIX YCTAHOBOK, BO3BOJMMBIX Ha TBEPIOMEP3JIBIX I'PYHTAX, UCIOIb3YEMbIX IO MPUHLUIY I, MPOM3BOANUTH HE
cienyer.

Pacuer ropu3oHTaNBHBIX KOJEO0AHWH paMHBIX (YHJAMEHTOB YKa3aHHBIX THUIOB MAIlMH B 3THX YCIIOBHSIX CIEIyeT
MIPOM3BO/INTH B COOTBETCTBHH C YKa3aHHSIMH 00s3aTEIBHBIX MTPIIIOKEHNH 1 1 3.

1.42. Pacuer BepTHKaJIBHBIX KoJieOaHMI (yHIAMEHTOB (B TOM 4YHCIIC CBAaiHBIX) MAIIMH C UMITYJIbCHBIMH Harpy3KaMH B
TBEPJOMEP3NIBIX TPYHTax, HCIOJB3YeMbIX IO mpuHOMNy I, a Takke ¢QyHAaMEHTOB MallMH BCeX THIIOB B
TUIACTUYHOMEP3JIBIX3 TPYHTaX CJeAyeT MPOU3BOJWTh KaK Ha HEMEP3JbIX I'PYHTaX B COOTBETCTBUH C TpeOOBaHHSIMHU,
W3JI0)KEHHBIMH B COOTBETCTBYIOIIMX pasAenax sl Pa3HbIX THIIOB MAIIHMH; NPH 3TOM KOI(PQHIUEHTH >KECTKOCTH
OCHOBaHMH (yHIAMEHTOB CJIEIyeT ONPEAEIATh 110 JaHHBIM PE3YJIbTaTOB MOJIEBBIX UCTIBITAaHNI TPYHTOB.

1.43. PacdeT aMIUIMTY TOPU30HTAIBHBIX KOJIEOAHUH CBAHBIX ()YHIAMEHTOB MAlIWH C NEPHOANIYECKIMHU U CIIyYalHBIMH
JUHAMHYECKHMH Harpy3KaMH, BO3BOJMMBIX Ha TBEPJOMEP3NBIX TPYyHTaX, HCIIONB3YyEeMBIX IO NpHHOMIY I, ciemyer
MIPOM3BOJINTH B COOTBETCTBUM C YKa3aHMSAMH 00s3aTeNbHBIX npuioxeHuid | u 3. IIpu 3ToM KodUIMEHTH KecTKOCTH
KOHCTPYKIIMH QyHAaMeHTa Sy U S, ClelyeT onpeenaTh 1o hopMyaam:

S, =35 37)

S, = XS, (38)

B dbopmynax (37), (38):
S; - KOdPUIEHT KECTKOCTH i-1i CBAMl ¢ KECTKOH 3aIeNKON B POCTBEPK 6 TOPH3OHTAIBHOM Harpasiennn, KH/M (Tc/m),
S\ =12 EbIi/P s
I; - MOMEHT MHEPITHH TUTOIA/IH TIONEPEIHOTO CeUSHHs i-if CBaM, M)

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

H - Bennuuna, usMensomascs B npeaenax 0 < H < H,, npuHuMaeMas il HanOojee HeOJarompusITHOTO Ciaydas MpH
pacueTe Ha KoJjicOaHus;
l,+H, - COOTBETCTBEHHO PACCTOSHUEC OT HWKHEW T'paHM TUIATHI (PYHIAMEHTA O MOBEPXHOCTH TPYHTA, M, M TOJIIMHA
CE30HHO OTTAMBAIOIIETO CJI0S, M, OTpeessieMas B COOTBETCTBUM ¢ ykazanusamu CHull 11-18-76;

d - TMaMeTp WIN CTOPOHA MONEPEUYHOTO CEUCHUS CBaW B HANIPABICHUU ACUCTBHSI TUHAMUYECKOHN HArPY3KH, M;
7, - PACCTOSIHHE OT IIEHTPa TSHKECTH POCTBEPKaA JI0 OCH i-if CBau, M.
1.44. Pacuer konebanuii GyHIAMEHTOB MAIllH, BO3BOJAMMBIX Ha BEYHOMEP3JIBIX I'PyHTaX, UCIOJIB3YEMbIX MO MPHUHIUITY
II, cnemyer BBINONHATH KaKk HAa HEMEP3JBIX TPYHTaX B COOTBETCTBHM C TPEOOBaHMAMH, M3JIOKEHHBIMH B pa3esiax st
pa3HBIX TUIIOB MAIIIKH.



2. DYHIAMEHTBI MAIIIMH C BPAIIAIOINUMUCSA YACTSAMU

2.1. TpeboBaHus HacTOSIIEro pasjelia pacIpOCTPAHSIIOTCS Ha IPOSKTUPOBAHHE (YHIAMEHTOB TypOOMaIluH
(aHepreruyeckux, He(Te- U ra3olepeKkaynBaroIx TypboarperaroB MomHocTbo 10 100 ThIC. KBT, TypOOKOMIIpECCOPOB,
TypOOBO3yXOyBOK, TYpOOHACOCOB), DJEKTPHYECKUX MAIIMH (MOTOP-TEHEPaTOPOB M CHHXPOHHBIX KOMIIEHCATOPOB),
HEeHTPHU(YT, IEHTPOOEKHBIX HACOCOB, ABIMOCOCOB, BEHTHIIATOPOB M TOMY HOJXOOHBIX MAIlIHH.

2.2. B cocraB HCXOIHBIX JaHHBIX UIS MPOEKTHPOBAaHUS (PYHIAMEHTOB MAlllMH, YKa3aHHBIX B 1. 2.1, KpoMe MaTepHaos,
MEPEYHNCICHHBIX B II. 1.1, TOMKHBI BXOTUTH:

JaHHbIE O 3HAYECHUSX HAarpy30K OT MOMEHTa KOPOTKOrO 3aMBIKaHHUs IeHepaTopa M OT TATH BaKyyMa B KOHACHCATOpe,
KOOpAMHATHl TOYEK HX IPHWIOKEHHS M pa3Mepsl IUIOMAJOK IIepefadyd dSTHX Harpy3oK; HOaHHbIE O Harpyskax,
BO3HHUKAIOIIUX ITPU TEIUIOBBIX Je(hOpMannsaxX MallvH;

CXEMBI PACIIOJIOKEHUSI U Harpy3KH OT BCIOMOTAaTeNbHOr0 0OOpYIOBaHHUS (MAaclio- W BO3AYyXOOXJIaAUTENEH, MAaCIsHBIX
06axoB, HACOCOB, TYPOOIIPOBOIOB U JIp.);

CXEeMBI TIOIIAJ0K, ONMUPAIOIINXCS Ha (YHIAMEHT, ¥ JaHHBIE O HOPMAaTHBHBIX 3HAYCHUAX HATPY30K OT HHX;

JaHHbIE JUTS ONpeeIeHHs] MOHTaKHBIX Harpy30K, pa3Mephl IUIOIIAI0K IIepeaadn STHX Harpy30K.

Ipumevanue. [Ipu nmpoexTUpoBaHHU (YHIAMEHTOB TypOOarperaroB MOLIHOCTBIO 25 Thic. KBT u Oonee mokasarenu (U3NKO-MEXaHUYECKHUX CBOWCTB
TPYHTOB JJOJDKHEI OLIPEENIATHECS Ha OCHOBE HEIIOCPEICTBEHHBIX HCIBITAHUN B ITOJIEBBIX MM Ta00PAaTOPHBIX YCIOBHSX.

2.3. ®yHAaMeHTHl MallMH C BPALIAIOIIAMUCS YacTAMH CIEAyeT NMPOEKTUPOBATh PAMHBIMH, CTEHYATHIMH, MACCHBHBIMHU
WK 00JIETUCHHBIMH.

[Tpu BbIOOpE KOHCTPYKTUBHOM cXeMbl (DyHIaMEHTa CIIeAyeT PyKOBOJCTBOBAThCS TPEOOBAHUSIMH, COACPIKAIIMMUCS B IIII.
1.11-1.13; nmpu 3ToM cienyeT coOmoJaTh CHMMETPUIO (yHIaMEHTa OTHOCHTENIbHO BEPTHUKAIBHOM IUIOCKOCTH,
MPOXOJISIIel Yepe3 OCh Bajla MalIiHBI.

Crenuatsle pyHAaMEHTHI CIeIyeT MPOEKTUPOBATh MIPEUMYIIIECTBEHHO C MOTIEPEYHBIMH CTEHAMH, PACIIONOKEHHBIMH O]
TOJIIIMITHUKAMHU MaIlIuHBbI.

2.4. llenTpoOeXHBIE HACOCHI, arperupyeMble Ha 3aBOJE-U3TOTOBUTENE TPU ITOMOIIH KeJIe300€TOHHBIX OMOPHBIX IUIUT C
ANEKTPOABUTATEISIMHA WJIM IBUTATEISIMU BHYTPEHHETO CropaHus MOIIHOCTHIO 70 400 kBT, momyckaercs ycTaHaBIWBaTh
0e3 pyHIamMeHTa Ha MOJCTUIIAIONIMI CIIOM moja. [ arperatoB ¢ ABUTaTeNsIMA MOIIHOCTBIO 10 50 KBT kene300eToHHbIe
OTIOpHBIE IUIMTHl YCTAHABJIMBAIOTCS HA IMOJCTHIIAIOIINKA CIIOH rmojia Oe3 CIelHanbHOTO 3aKpeIuieHHs Ha IOJUIMBKY M3
MeCYaHO-IIEMEHTHOT0 pacTBopa ToimuHoi 30-50 mMMm. Iy arperaToB C JABUraTesIMM MOLIHOCTHIO cBbimie 50 kBT
KpeTUIeHHE KeIe300€TOHHOM OIOPHOH IUIUTHI K ITOCTHIIAIONIEMY CJIOIO TI0JIa JOJKHO OCYIIECTBIATHCS (pyHIaMEHTHBIMU
Oonramu.

2.5. dyHmaMeHTH TypOoarperaToB MOITHOCTRIO 25 ThIC. KBT 1 Ooiiee He TOIyCcKaeTcs OMUPATh Ha TIECKHU PHIXJIBIE IF000H
KPYIHOCTH M BIIQ)KHOCTH, MEJIKHE M TIbIJIEBAThIC BOJIOHACHIIICHHBIE JIIO00H MUIOTHOCTH, IBUIEBATO-TIIMHUCTBIE TPYHTHI C
nokasareneM Texydectd [, > 0,6, a Takke Ha TPYHTHI ¢ MoxysieM jaepopmamuy MeHee 10 MITa (100 krc/cM®) U TPYHTEL
MIOJIBEP’)KCHHBIE B BOJIOHACKHIIIEHHOM COCTOSIHUHM cy(dosun. s cBaif, onuparomuxcs Ha yKa3aHHBIC BBIIIE T'PYHTHL,
HECYIIYI0 CIIOCOOHOCTh CIEAyeT ONpeAeysATh IO pe3yibTaTaM IOJIEBBIX HWCIBITAHWN IIUTENBHO eHCTBYIOMINMHU
TUHAMAYECKUMH Harpy3KaMu.

2.6. Ha HmxHME TUIMTHI (WM POCTBEPKH) PaMHBIX (YHIAMEHTOB MAIlMH, YKa3aHHBIX B 1. 2.1, MOIMyCKaeTcsl onupaTh
CTOWKH TUTOMAI0K OOCITYKIUBAHUS MAITUH U TIEPEKPHITHS HAJl TIOBAJIOM.

B cnydae ycrpoiicTBa moj BCeM MalIMHHBIM 3ajoM oOmied (QyHJaMEHTHOW IUIMTHI JOMYCKAeTCsl HEMOCPEICTBEHHO Ha
9TOH IUTUTE BO3BOIUTH (DYHIAMEHTHI MaIlIKH.

DJIeMEHTHI BEPXHETO CTPOCHUS PYHAAMEHTOB HE JIOMyCKAETCS CBSI3BIBATh C DJIEMEHTAMH U KOHCTPYKLUSMHE 31aHHS.
HpI/IMC‘{aHI/IC. B BHUJI€ UCKIIIOYECHUS HA 3JIEMEHTBI BEPXHETO CTPOCHUA C’pyH[IaMCHTOB MalluH JOITyCKAa€TCs ONMUPATh BKIIAAHBIC YYACTKH MEPEKPBITHA. B
9TOM Clydae IIOJ{ OIOpaMH OaJOK HMEPEeKPHITHS HEOOXOIMMO INpeIyCMaTpUBaTh W30JIMPYIOLIYIO HPOKIAAKy, HalpuMep, u3 (GropoIuiacTa Wi APYTHX

OZOOHBIX MaTepuanoB. Takue MPOKIaAKU CIeayeT IpeaycMaTPHBaTh TaKUe MO OINOPAMHU MEPEKPHITHIl U MIIOMAN0K 00CTyKHBAHUS, yCTAHOBICHHBIX
Ha CTOIKaX, ONEepTHIX HA HIDKHHE ILIUTHI (POCTBEpKa) HYHIAMEHTOB MAIHH.

2.7.HopMaTuBHbIE OUHAMUYECKHE HArpy3ku (BepTHKanbHBIe F,, W TOPU3OHTaNbHBIE F,;), KH (TC), OT MammH c
BPAIIAIOIIMMUCS YaCTSAMU CJIEyeT NPUHUMATh TI0 IaHHBIM 331aHHs Ha IPOSKTUPOBAHHUE, a PH OTCYTCTBUH ATHX JAHHBIX
JIOMTYCKAeTCsl IPUHUMATH PABHBIMU:

By = Fy =86, 39)

rne | - koo HUIreHT IporopUNOHAIBHOCTH, YCTaHABIMBAEMBIH 110 Tab. 9;
§ - YHCIJIO POTOPOB;
G; - Bec Kaxaoro poropa Mammssl, kH (Tc).

Tabmuma 9



Koadpurpent
Mamet IIPONOPIMOHAIBHOCTH [
Typ6omarunHb 0,2
OneKTpuyuecKre MalMHbI C YaCTOTOH BPAILCHUS
n,, 00/MHH:
menee 500 0,1
ot 500 no 750 0,1-0,15
ot 750 go 1500 0,15-0,2
cebiie 1500 0,2
2
Henrtpudyru (d - nnametp potopa, M) " d
1000
LenTpoOexHbIe HACOCHI 0,15
2
n
JIBIMOCOCHI 1 BEHTUIISITOPBI 0,8 L s
1000
HO He MeHee 0,2

2.8. JluHaMu4UecKue HArpy3KH OT MallliH, COOTBETCTBYIOIIHE MAaKCHMAIbHOMY IHHAMHYECKOMY BO3ICHCTBHIO MallWHBI
Ha (yHAAMEHT, CclelyeT NPUHHMATh COCPEIOTOUYEHHBIMH W IIPWIOKEHHBIMH K JJIEMEHTaM, I0J/IepKUBAIOIINIM
TIOJIIIMITHUKHY (K pUressiv, 6ankam) Ha ypoBHE OCeil ITHX HJIEMEHTOB.

2.9. Jns ¢QyHIaMEHTOB TypOOMAIIMH pAaCcUCTHYH IWHAMHYECKYI0 HArpy3Ky B MPOIOIHHOM TOPH30HTAIBHOM
HalpasJICHUH CJIEAYET IPUHUMATE paBHOH 0,5 3HAUEHHMS TOH ke Harpy3KH B IONEPEYHOM FOPU30HTAILHOM HalpaBJIeHUH;
JUTSL OCTAJIBHBIX MAIIHH C BPAIAIOIIMMUCS YaCTSIMU MPOJONIBHYIO HArPY3Ky CIeAyeT IPHHUMATh PaBHOI HYIIIO.

2.10. HopmatuBHBIe Harpy3ku Ha (yHIaMEHTHI TYpOOMAIIMH, COOTBETCTBYIOLIHE MOMEHTY KOPOTKOTO 3aMbIKaHUs M, .,
kH-M (Tc:M), m TSIrm BakyyMa B KOHJEHCATope NpH TMOKOM INPHCOEAWHEHWM KoHpaeHcatopa F, ..., kH (T1c), cnemyer
NIPUHUMATH 110 3aJIaHMI0 Ha TIPOEKTHPOBAHNE WIIH ONPEAEIATH 10 (hopMyIIam:

N N

M, =975~k | M, =0975—k,_ | (40)
’ n, ’ n,

Fy e = 100a (£, . =10a) (41)

B dopmynax (40), (41):

N - HOMUHaJIbHAs! MOIITHOCTb 3JIEKTPUUYECKON MalllMHbI, KBT;

n, - 9acToTa BPAICHUS MALIHHEI, KBT;

kse - K03(hGUIMEHT KPaTHOCTH BPAIIAMONIETO MOMEHTa MpPU KOPOTKOM 3aMbIKaHHM, NMPHUHUMAEMBIH IO 3aJaHHI0 Ha
MIPOEKTHUPOBAHNUE; B CIIyYae OTCYTCTBH B 3aJaHHE Ha MIPOSKTHPOBAHUE TOITyCKACTCS IPUHIMATE paBHBIM 10;

100 (10) - ycunue Tsru Bakyyma Ha | M” cedenns TpyGonpoBosa, KH/M (Te/M?);

0L - TUTOIA/Ih MONEPEYHOTO CEUCHUs COSIMHUTEIBHOM TOPIOBHHBI KOHIEHCATOPA C TyPOHHOM, M.

2.11.1lpu onpeneneHnn pacyeTHBIX 3HAYCHUH YCHIIMIA B AJIeMEeHTax (pyHIaMEHTOB MAIIWH C BPAINAIOIIUMUCS YacTsIMU B
KaXI0€ OTIENFHOE COYeTaHHWEe CIEeIyeT BKIIOYATh TOINBKO ONHY M3 HATrPY30K, COOTBETCTBYIOIINX IHHAMHYECKOMY
BO3ICHCTBUIO MAIIMHBI: BEPTHKAIBHYIO CHIy M MOMEHT B BEPTHUKAIBHOW IUIOCKOCTH WM TOPH3OHTAIBHYIO CHIY U
COOTBETCTBYIOIIME €ii MOMEHTBI B TOPU30HTAJIBHON U BEPTUKAIbHON IVIOCKOCTSIX.

Harpyska or Tiru BakyymMa B KOHACHCATOPE YYHTHIBAETCS B COYETAHUSIX HArpy30K KaK JUIMTENbHAs CTaThdecKas C
K03(QUIHEHTOM HAaNEKHOCTH IO Harpyske = 1,2.

Coderanne B KOTOPOE BXOIUT MOMEHT KOPOTKOTO 3aMBIKaHUS M., SIBISIETCS OCOOBIM.

2.12. HopMmaTHBHYIO MOHTa)XHYI0 Harpy3ky Ha BepXHell miute (QyHIaMEHTa cielyeT MPUHUMAaTh [0 3aJaHUI0 Ha
npoekTupoBanue, Ho He Menee 10 kH/M® (1 Te/m?); ee Clle/lyeT YMHOXaTh Ha KOI(D(QHUIMEHT HAIeKHOCTH MO Harpy3ke
7= 1,2 1 xo3pduMenT AMHAMUYHOCTH 77 = 1.

2.13. Pacuer konebaHuil (QyHZaMEHTOB BCEX BHIOB MAIIMH C BPAIIAIONIMMUCS YaCTSIMHU CBOIUTCA K OIPEIEIICHUIO
MaKCHMaJIbHOM aMIUIMTY/bl TOPU30HTAIBHBIX (MONEpeYHbIX) KoJieOaHWH BepXHeW IUIMTHI (11 paMHBIX (YHIAMEHTOB)
WIN BepXHEH TpaHN (yHOaMeHTa (A7 MAcCHBHBIX WM CTEHUYATHIX (YHIAMEHTOB); pacueT CleAyeT HPOU3BOIUTH B
COOTBETCTBHH C YKa3aHUSIMH 00s13aTEILHOTO MPUIIOKeHNUs 1.

Pacuer aMInTy 1 BepTHKaIbHBIX KOJIEOaHH!, KaK MPABUIIO, HE TIPOU3BOJIUTCSL.

2.14. Tlpu pacuerax koyneOaHHH 3HAYSHUS! PACUETHBIX JMHAMHYECKUX HArpy30K CIEAYET ONpPEACNIATh B COOTBETCTBUU C
TpeboBanusmu L. 1.23 n 2.7.

2.15. Jlns MacCUBHBIX M CTEHYATHIX (DYHIAMEHTOB MAIMH C BPAIIAIOIIMMUCS YacTsIMH ¢ 4acTOToi BpameHus 6onee 1000
00/MHH pacueT KoJeOaHui JOIMyCKaeTCst He IPOU3BOANTD



2.16. Pacyer Koie0aHWi ONOPHOW TIUIMTHI AarperupyeMoro oOOpYJOBaHMS TPOM3BOAMTCS Kak JUIl MAacCCHBHBIX
¢yamamentoB. [Ipu 3ToM B Maccy ¢yHOaMeHTa ClleAyeT BKIIOYaTh MacCy OOOpYIOBaHHS, OMNOPHOHM IUTUTHI U Maccy
MOJICTUJIAIOIIETO CJIOS T0JIa HEMOCPEACTBEHHO MO/ TUIMTOW M B MPHUMBIKAIOMIEH 30He Ha pacctosHuM 0,5 M OT TpaHeit
TUTHTBL.
B cnydae HeoOXOJMMOCTH OTpaHMYEHUs] PACIPOCTPAHEHHs KOJEOAHUH OT 00OpYZOBaHWS, CMOHTUPOBAHHOTO Ha
KeJIe300€TOHHBIX OTIOPHBIX IIHTAaX, B OJCTHIIAONIEM CIIOE TT0JIa CIIEAYeT yCTPauBaTh CKBO3HOM IIIOB.

2. DYHAAMEHTBI MAIIWH C KPUBOHIUITHO-ITATYHHBIMU MEXAHU3MAMUAX
3.1. TpeboBaHHUsI HACTOSIIErO pasesia PAacIpPOCTPAHSIOTCS Ha MPOEKTUPOBaHUE (YHIAMEHTOB MAIUH C KPWUBOLIMITHO-
NIATYHHBIMA MEXaHU3MaMH, UMCIOIINX HEYPABHOBCIICHHBIC CHJIBI M MOMCHTBHI, B TOM YHCJE IH3CIICH, MOPIITHEBBIX
KOMITPECCOPOB, MOTOP-KOMIIPECCOPOB, JIECOMMIBLHBIX PaM, JIOKOMOOHJIEH | T.II.
3.2. B coctaB HCXOIHBIX JAaHHBIX JUIS MPOEKTHPOBAaHMS (PYHIAMEHTOB MAIllHMH, YKa3aHHBIX B 1. 3.1, KpoMe MaTepuaos,
MEPEYHNCICHHBIX B II. 1.1, TOMKHBI BXOTUTH:
3Ha4YEHHs PaBHOJCHCTBYIOIIMX HEYPaBHOBEIICHHBIX (BO3MYILAIONIMX) CHJI 1 MOMEHTOB MEPBOH M BTOPOW T'apMOHHUK OT
BCEX YacTeil, MecTa IpUIIOKEHHUS CUI U TUIOCKOCTH JeHCTBUS MOMEHTOB;
paccTosiHME OT OCH IJIaBHOTO Bajla MalIMHBI 10 BEpXHEH rpaHn QpyHIaMeHTa.
3.3. dyHmaMeHTH MAallWH C KPUBOUIMITHO-IIATYHHBIMH MEXaHHU3MaMH CIIEAyeT MPOCKTUPOBATh MACCHUBHBIMH U
CTCHYATBIMHM, a B OTACIBHBIX CIy4asx JUIi MallMH C BEPTHKAJILHO PACIIOJIOKECHHBIME KPHBOIIUITHO-IIATYHHBIMU
MeXaHU3MaMHU JIOITyCKaeTCs TaKXKe MPeyCMaTPpUBaTh YCTPOUCTBO PAMHBIX (PYHIaMEHTOB.
3.4. Komrmpeccopsl, arperupyemble Ha 3aBOJIC-M3TOTOBUTEIC NPU IOMOIIU JKEJIIC300CTOHHBIX OIMOPHBIX IUTUT C
AIIEKTPOJBUTATENIIMI WIN JABUTATENISIMH BHYTPEHHEr0 CrOpaHusi MOIHOCThIO 10 400 kBT, nomyckaercs ycraHaBiuBaTh
6e3 (hyHIaMeHTOB Ha MOJCTHIIAIONINK clloi mona. Pacyer xonebaHuil W KperieHne Keae300eTOHHOM OIOPHOI TUINTHI K
TIOJICTHJIAIONIEMY CJIOFO T10JIa JOJDKHBI OCYIIECTBITECS ¢ y4eToM TpeOoBanuii m. 2.4 n 2.16.
3.5. Ha ¢yHIameHThl MalvH JIOMyCKaeTcss CBOOOJHO ONMMPATh OT/AENbHBIE IUIOMIAJAKA W CTOWKH, a TakKe BKIAIHbBIE
YYaCTKH MEPEKPHITUH MEKITY CMEKHBIMH (DYHIAMEHTaMH, HE COCTUHCHHBIC C KOHCTPYKIMSAMU 3IaHUH.

IMpumevanne. Onupanie SIEMEHTOB KOHCTPYKIHUNA 3[aHusl Ha (DYHTAMEHTHI MAIIHMH JIOMYCKAETCS B BHE HCKIIOUCHUS MPU HAIHYHU CIEIHATHEHOTO
000CHOBaHUS.

3.6. PacueT mpo4YHOCTH 3J€MEHTOB KOHCTPYKINH ()yHIAMEHTOB CIENyeT MPOU3BOIUTE C y4eToM TpeboBanmii mm. 1.22 u
1.23, npuuem B dopmyne (3) ciemyeT mpUHUMATE F, - HOPMAaTHBHYIO IWHAMHYECKYIO HATPY3Ky, COOTBETCTBYIOIIYIO
HAWOOJBIICH aMIUIUTY/AE MEPBOM WM BTOPOW TapMOHMKH BO3MYMIIAIONIMX HArPy30K MAIIWHBI, YCTAHABIMBACMOH B
3aJJaHUH Ha ITPOEKTUPOBAHUE.

3.7. Ilpu onpeneneHny aMILTUTY 1 KojieOanuil pyHJaMEHTOB rOPU30HTAIBHBIX MAIIIMH pacyeT JOIyCKaeTCs OrPaHUYHBaTh
TOJIHKO BBIYMCIICHUEM AMILIUTY/IbI KOJICOAHUH B HANPABICHHUH, MAPAIUICIIEHOM CKOJIBKEHHIO TIOPIIHEH, U HE YYUTHIBATH
BJIMSIHIE BEPTHKAIBHOW COCTABIISIONICH BO3MYILAIOIIUX CHIL.

[Tpu pacuere aMIUTUTY [ KOJIeOaHUH (HYHAAMEHTOB BEPTHKAIBHBIX MAILIUH JIOIMYCKACTCS:

pacyer aMILIUTY]] TOPU3OHTAIBHBIX KOJCOAaHUI OTpaHUYHUThH TOJNBKO JJISI HAMPABICHHS, MEPICHIUKYISIPHOTO TNIABHOMY
BaJTy MalllHBI;

pacyer amIUIUTYJ BEPTHUKAIBHBIX KOJEOaHWI MPOM3BOAMTH TOJBKO C YHYETOM BIIUSHUS BEPTHKAIBHOW COCTaBIISIONICH
BO3MYILAIOIIUX CHUIL.

Jlnst yHIaMEHTOB MallliH C YTJIOBBIM PACIIOIOKEHUEM IIHIMHAPOB pacueT aMIUIUTY/ BEIHYK/IEHHBIX KOJIEOaHUH ClieTyeT
MPOM3BOJINTh C YYETOM KaK BEPTHKAJIbHOW, TaK U TOPH30HTAIBHOW COCTABIISIONICH BO3MYMIAIOIINX CHJI M MOMEHTOB
MAIMHBI IJIs IUIOCKOCTH (pyHIIAaMEHTa, TIEePIeH IUKYJIIPHON TIIaBHOMY Bally MalllMHBI.

3.8. Pacuer konebanuii (pyHIaMEHTOB MalllMH C KPUBOIIMIHO-IIATYHHBIMA MEXaHHW3MaMH CIIEAyeT IMPOM3BOAUTH B
COOTBETCTBUHM C YKa3aHHSIMH OOS3aTeNbHOTO IMPUIOKEHHS |, MpHYeM 3HAueHHs HOPMATHBHBIX BO3MYILAIOIIMX CHII
NIepBO MJIM BTOPOH TaPMOHUKH CIIEAYET IPHHUMATH 10 33JaHHI0 Ha TPOSKTUPOBAHHE.

3.9. B ciyuae, ecau U3 JBYX T'apMOHMK BO3MYIIAIOIIMX CHJ M MOMEHTOB OJlHa cocTaBiseT MeHee 20% npyroil u ee
4acToTa OTJiIM4aeTcs Oosee yeM Ha 25% OT cOOCTBEHHOI 4acTOThl KoJjeOaHuil QyHIaMeHTa, TO MPU pacyueTe aMIUIUTY
BBIHYK/ICHHBIX KOJICOAHHI €€ He YYUTBIBAIOT; B OCTAJbHBIX CIIyYasX pacyeT aMIUIUTY/ CJIEyeT MPOU3BOIMUTH JUIsl KaKIO#
W3 TEPBBIX JBYX TapMOHHMK BO3MYIIAIOIIMX CHJ M MOMEHTOB. [Ipy 3TOM pacueTHbIe 3HAYECHUs] aMIUTHTY] KojeOaHWi
(dhyHIaMeHTa A7l KaKA0H rapMOHHMKH HE JOJDKHBI MTPEBBILIATH PEIEIbHO JOMYCTUMBIX 3HAYCHH, MPUBEICHHBIX B Ta0JI.
2.

3.10. dnst BTOpOM rapMOHHMKH BO3MYIIAIOUIMX CHJI 1 MOMEHTOB 3HAU€HHsl aMILUIUTYJ TOPU3OHTAJIbHBIX M BEPTHKAIBHBIX
KojebaHuit g, U a, ClelyeT ONpeeNsTh Mo TeM ke (opMyiaMm, 4To U JUIs MEepBOM FApMOHUKH, 3aMEHUB B (opMyiax
3Ha4YEHHE YTJIOBOH YaCTOTHI BPAIICHHSI MAIIIMHBI @ HA 2 @.

4. DYHIAMEHTBI KY3HEYHBIX MOJIOTOB

4.1. B cocraB UCXOIHBIX NaHHBIX JJISI MPOCKTUPOBAHUSA (YHIAMEHTOB KY3HCUHBIX MOJIOTOB, KPOME MAaTepHajoB,
yKa3aHHBIX B 1. 1.1, TOIDKHBI BXOJIHUTD:



4epTexkH rabapuToB MOJIOTA C YKAa3aHHEM THIIA MOJIOTA (ITaMIIOBOYHBIH, KOBOUHBIN) U €r0 MapKH;

HOMHHA/IbHAsI U AEHCTBUTENbHAs (C YIETOM MacChl BEpXHEW MOJIOBHMHBI IITAaMIIa) Macca MaJaioliuX 4acTel; BbICOTa UX
HaJICHUs;

Macca maboTa ¥ CTaHHHEL,

pa3Mepsbl ITOJOIIBEI IA00Ta M OTMETKU €€ OTHOCHTEIBHO T10J1a [1€Xa, a TAKKe pa3Mephl OTIOPHOH IUINTHI CTAaHWHBI,
3HaueHHe KOd(QUIMEHTa BOCCTAHOBIEHHS CKOPOCTH yjapa IpH IITAMIOBKE W3ASNMHA M3 IIBETHBIX METAJUIOB WM MX
CIIJIaBOB;

BHYTPEHHUI JuaMeTp LHUINHIpA U pabouce AaBIEeHHE Mapa WK BO3ayXa (HIH SHEPTHs yaapa).

4.2. ®yHaaMeHTHl MOJIOTOB CIIeNyeT IPOEKTHPOBATh B BHJE JKECTKUX IUINT MM MOHOJHMTHBIX OJIOKOB. J[)1 MOJIOTOB C
Maccol MaJaruX 4YacTer 10 3 T BKIIOYHUTENBHO. JlomycKaeTcs yCTpOHCTBO OHOTO 00LIero (hyHAaMEHTa MO HECKOJIBKO
MOJIOTOB TIPH UX PACIIONIOKEHUH Ha OJHOM JTMHUU.

4.3. TommuyHa noamaboTHOH YacTH (yHAaMeHTa JJOJDKHA OBITh HE MEeHee YKa3aHHOH B Tabi. 10.

Tab6muma 10
HomunansHas macca TounmumHa MoAMIab0THON YacTH Yucio apMaTypHBIX CETOK B
MaJaoNMX YacTeit (dyHIamenTa, M, He MeHee BepxHeit yacTu GyHnaMeHTa
MOJIOTA M, T
m, <1 1 2
l<m,<2 1,25 3
2<m, <4 1,75 3
4<m, <6 2,25 4
6<m, <10 2,6 5
m, >10 Csolire 3 Csblitie 5

4.4. ®yHIaMEHTOB Ky3HEYHBIX MOJIOTOB OJDKHBI IMETh KOHCTPYKTHBHOE apMHPOBAHUE B COOTBETCTBUH C TPEOOBAHMSIMHU
m. 1.15.

BepxHioto 9acTe (hyHZAMEHTa, MPUMBIKAIOIIYI0 K MOAMIA00THON NMPOKIAAKe, CIeXyeT apMHUpPOBATh TOPH30HTATBHBIMU
CeTKaMH C KBaJIpaTHBIMH suelikamu pasmepamu 100x100 MM u3 crepkredt amamerpom 10-12 MwM; ceTk: ciexyer
pacrosararh psilaMy ¢ pacCTOSTHHEM Mex Ty HuMu 1o BepTukainn 100-120 MM B KomyecTBe, IpUHIMaeMoM 110 Tabi. 10 u
3aBUCSIIIEM OT MAcChl AIAIOIIEH YaCTH MOJIOTA 711,,.

YacTtp (yHAaMEHTOB KOBOYHBIX MOJIOTOB, DPACIIOJIOKEHHYIO ITOJ IOAOIIBON CTaHWHBI MOJIOTA, CIEIYET apMHUpPOBATH
TOPHU30HTAJILHBIMH CETKaMHU C KBaJPaTHBIMU SYEHKaMH M3 CTep)KHEH nuamerpoMm 12-16 MM ¢ marom B MpOJOIBHOM U
noriepeyHoM HampasieHIsX 200-300 MM. AHaJOrMYHBIE apMaTypHBIE CETKH CIIEAyeT YCTaHABIMBATh y I'paHEH BBHIEMKHU
Ui maboTa BCEX BUIOB Ky3HEUHBIX MOJOTOB, NIPUYEM BEPTHKAIBHBIE CTEPKHH ITHX CETOK HEOOXOAWMO JIOBOIWTH /IO
MOJIOMIBHI (DyHIaMEHTA.

4.5. JlepeBsiHHBIC MOANTIA0OTHBIE MPOKIAAKH CIEAyeT HM3TOTABIMBATH W3 NYOOBEIX OPYCBEB; IUII MOJOTOB C MAacCOU
MaJlaroIuX yacTel 10 1 T moAmaboTHYO NPOKIAaIKy JOIMYCKAeTCs U3rOTOBIIATh U3 IMCTBEHHUIIBI MIIM COCHBI.
JlepeBsHHBIE IPOKIIAIKH CIEAyeT MpeIycMaTpuBaTh U3 nuiaomarepuaioB 1-ro copra mo I'OCT 2695-83 u I'OCT 8488-86
E.

ITpu obOocHOBaHMM pacyeToM M MO COIVIACOBAHMIO C 3aBOJOM - M3TOTOBUTEIEM MAIUHBI JOIYCKAaeTCs 3aMEHSTh
JIepEeBSIHHBIE MTOIIIA00THBIE TPOKIIAAKH Ha PE3NHOTKAHEBBIE.

4.6. AMIUINTY/ABl BEPTHKAIbHBIX KOJEOaHWH (YHIAMEHTOB MOJIOTOB IPH LEHTPAJIBHOW YCTAaHOBKE «,, M, CIIEIyeT
ompenenste o Gopmyse (1) o0s3aTeNbHOrO MPHUIOKEHHS 2, B KOTOPOH MMITyIIbC BEpTHKaJIbHOW cuibl J,, kH-c(Tc-c),
ompeznensercs o Gopmyie

J.=myv, (42)

T7€e m, - Macca MaJarolux acTeil MoJIoTa, T(Tc~02/M);

V - CKOPOCTh MaJaloIIMX YacTell MOJIOTa B Havale yaapa, M/c, IpUHUMaeMasl 10 3aJaHUI0 Ha POEKTHPOBAHHUE WU, PU
OTCYTCTBUH TaKHX JTAaHHBIX, ONpe/ieNsieMas o popmyiam:

JUTSE MOJIOTOB, CBOOOIHO Magaronux ((PPUKIIMOHHBIX U OMHOCTOPOHHETO ACHCTBHS),

v=0,9,2gh,; (43)

JJI1 MOJIOTOB JBOMHOIO JIEHCTBUS

PnA
v =0,65[2gh, (— +1) (44)

mog



WInV = sh (45)

B dbopmynax (43)-(45):

h, - pabodas BEICOTa MAJACHUS YOAPSAIOMNX YacTeil MOJIOTa, M;

A, - TIomans NOpIIHS B IMIHHIPE, M

D - CPEJ/IHEE ABJICHHE Mapa WM Bo3ayXa, Klla (Tc/M?);

Eg, - sHeprus ymapa, kIx (Tc-M);

g - YCKOpeHHe cBOGOIHOTO maneHus, g=9,8 1m/c”.

Koa¢¢punnent BoccraHOBIEHHS CKOPOCTH yaapa € B (opmyste (1) 00s3aTeIbHOTO MPHUIIOKEHHS 2 ClleyeT NMPUHUMATh:
IIPU IITAMIIOBKE CTAIBHBIX H3IEIMH JUIi MOJIOTOB IITAMIOBOYHBIX €=0,5; mist KOBOYHBIX MoJjoTOB €=0,25; mpu
IITAaMIIOBKE HW3EIMH W3 LBETHHIX METAJUIOB W HMX CIUIAaBOB KO3(D(UIMEHT € cieayeT NMpUHHMAaTh N0 33/aHUI0 Ha
MPOEKTUPOBAHHE.

4.7. AMIUIMTYy BepTHKAJbHBIX KoJeOaHWil (yHIAaMEHTa TPH YCTAHOBKE MOJIOTA C OKCHEHTPUCHTETOM CIIEAyeT
ompenensaTs mo popmynam (2)-94) o0sg3aTenbHOTO TPHIOKEHHUS 2, B KOTOPHIX 3HAYCHHWE € - TO JKe, 4To B 1. 4.6, a
3Ha4YeHUE MMITyJIbCa MOMEHTA J,, OnpeieNsieTcs 1o Gpopmyie

J,=J.e, (46)

TJIe € - BKCHEHTPHUCHUTET yapa, M.
ITpu ycrpoiicTBe 0OIIEH MINTHI O] HECKOJIBKO MOJIOTOB B COOTBETCTBHH C II. 4.2 ¥ IIPH HECKOJIBKUX OTACIBHO CTOSIINX
byHOaMeHTax B LeXe aMIUIMTYAbl BEPTHKAIBHBIX KoJieOaHU (yHIaMeHTa CIeAyeT ONpeNelsTh C YY4eTOM YKa3saHHH II.
1.30.

4.8. lns yMmeHbIIeHUS KoyieOaHWH (HyHIAMEHTOB MOJOTOB M BPEAHOTO BIHMSHHSA WX HAa OOCIYXHBAIOIINI IEpCOHA,
TEXHOJIOTUYECKUE TIPOLIECCHI, BOIU3M PacloIOKEHHOEe 000pyJOBaHNE W KOHCTPYKLHUH 3JaHHH U COOPYXKEHHH CIeIyerT,
Kak MMpaBmIo, IpeIyCMaTpUBaTh BHOPOM3OIISLUIO (DYHIAMEHTOB MOJIOTOB.

[TprMeHeHne BHOPOM3OIILMY SBISIETCS 00s3aTeNbHBIM I QyHAAMEHTOB MOJIOTOB C MAaccoi MamaroImux dacted 1T u
Oornee, eciaM OCHOBaHHUS (YHIAMEHTOB MOJIOTOB M HECYIIMX CTPOMTENBHBIX KOHCTPYKLMH 3IaHHH Ky3HEYHOro Lexa
CJIOXKEHBI MEJIKMMH U ITUICBATHIMU BOJIOHACHIIIICHHBIMHU ITECKAMH.

4.9. CymMa cTaTHYeCKOro M ANHAMHYECKOTO JaBJICHUI Ha MOANIa00THYIO MPOKIIAaAKy HE JOJDKHA IPEBBIIATh PacYeTHOIO
COIPOTHBIICHHS JPEBECHHBI IIPU CKATHH MOIIEPEK BOJIOKOH.

PacueTHOE nMHAMHYECKOE AaBJIeHNE HA MOAMA00THYIO IPoKIaaKy o, Klla (Tc/M?), BEIYHCIISIETCS 110 thopmye

E
o=16m,yv |——. 47
my At

rie E,, - MOJIyJIb yTIpyTOCTH MaTepHaia HoaboTHO#H npokiauky, klla (Tc/m);

ml' - CyMMapHada Macca LlIa6OTa W CTaHUHBI JUId IITAMIIOBOYHBIX MO JIOTOB K Macca LlIa6OTa JJI1 KOBOYHBIX MOJIOTOB, T
(Tc-c*/m);

A, - omopHas momans madoTa, M

¢ - TOJNIIMHA IPOKIIALKH, M.

5. ®ynpameHThI (POPMOBOYHBIX MALIHH JIMTEHHOr0 NPOU3BOACTBA

5.1. TpeOoBaHuMs HacTOSIIETO pasfeia pacHpOCTPAaHAIOTCS Ha IPOSKTUPOBAaHWE (YHIAMEHTOB (DOPMOBOYHBIX
(BCTpSAXMBAIOILINX ) MAIIMH JIMTEHHOTO IPOU3BOJICTBA C BEPTUKAIBHO HAIPABICHHBIMU YIapHBIMU HAarpy3KaMH.

5.2. B cocTaB HCXOAHBIX JaHHBIX IJIS IPOSKTUPOBaHUS (HYHIAMEHTOB (JOPMOBOYHBIX MAIINH JIUTEHHOTO MPOU3BOACTBA,
KpOME MaTepuaoB, yKa3aHHBIX B 1. 1.1, TOKHBI BXOJWTH:

HOpPMaTHBHBIE CTATHYECKUE HArpy3KW, IepegaBaeMble Ha (YHAAaMEHT OCHOBHBIMH MEXaHM3MaMM (BCTPSIXHBAIOIINM,
MIOBOPOTHBIM, IIPHEMHBIM U TIp.), ¥ TOUKH MPWIOKEHHUS 3THX HArpy30K;

Ipy30NOABEMHOCTh MAIIMH (CyMMapHas Macca OINOKH W (OPMOBOYHOI CMecH), Macca MaJarolIiX 4JacTed M CTaHWHBI
BCTPSIXMBAIOIIETO MEXaHU3Ma;

pabodas BBICOTA TACHAUS BCTPSXUBAONINX (TTAJAFOIINX ) YACTEH MAIITIHEI;

pa3Mepsbl B IUIaHe, TOJIIMHA U MaTeprall Haa(yHIaMEeHTHOH yIpyro# MpoKIaaKy.

5.3. lnst ycrpoiictBa HaA(QyHIAMEHTHOW YNPYroi MPOKJIAAKH CIEAyeT MpeAyCMaTpHBaTh OpPYChsl U3 y0a U JIMCTOBYIO
pe3uny. st BCTPSIXUBAOMINUX (POPMOBOYHBIX MAIIUH IPy30MOABEMHOCTBIO MEHEE ST JOIMyCKaeTcs IPUMEHEHHE OpYyCheB
W3 JINCTBEHHUIIBI UJIM COCHBI.

JlepeBsiHHBIE OpYChsI CIEAYET U3TOTOBISITH U3 JPEBECHHBI, OTBEYAIOIIEH TPeOOBaHUAM, YKa3aHHBIM B II. 4.5.



5.4. dyHpgameHTH (OPMOBOYHBIX MAIIMH JIMTEHHOTO IIPOM3BOJCTBA CIIENYeT IPOSKTUPOBAaTh, KakK IPaBHIIO,
JKeJIe300€ TOHHBIMU MaCCHBHBIMH.

BricoTa dyHOaMeHTa HOJA BCTPAXUBAIOIIMM MEXaHM3MOM U pacCTOSHHE OT JHA KaHAJoOB, TOHHENEH M BBIEMOK M0
MOJIOIIBHI (DyHAaMEHTa JJOJDKHBI OBITh HE MEHee yKa3aHHbIX B Tabi. 11.

Tabnuua 11
Beicora dyHnamenTa nox PaccrosHue ot 1Ha
I'py30omnoabeMHOCTb MAIIHHBI BCTPSAXUBAIONINM KaHaJIOB, TOHHEJEH 1
Me, T MEXaHU3MOM, M, He MeHee BBIEMOK JIO T1OJIOLIBBI
(yHIaMeHTa, M, He MeHee

m.<1,5 1 0,2
1,5<m.<2,5 1,25 0,3
2,5<m.<5 L5 0,4
5<m:<10 1.8 0,5
10 <m. <20 2 0,7
m. > 20 2,25 0,9

5.5. ApmupoBanue (yHAaMEHTOB ()OPMOBOUHBIX MAIIMH M HMX OTICIBHBIX 3JIEMEHTOB HEOOXOIMMO IPOHM3BOAUTH B
COOTBETCTBHUHM C TPEOOBAHUSIMH, IPUBEACHHBIMY B I1. 1.15, ¢ y4eToM cieayromux yKa3aHui.

BepxHioto 4acTh (yHZaMEHTa HEMNOCPEACTBEHHO MOJA CTAHMHOW BCTPSXMBAIOLIETO MEXaHW3Ma CIEAyeT apMHpOBaThH
TOPU30HTAIBHBIMU CETKaMU, YHCIIO KOTOPBIX HA3HAYAETCSA B 3aBUCUMOCTHU OT IPY30IOABEMHOCTH MEXaHU3Ma, T:

mnos 1-2 ceTkn
ot 5 go 15 2-3 ceTkHu
cB. 15 3-4 ceTkn

HapyxHbIe jxene300eTOHHBIE CTEHBI, Orpa)kaaroiye (JOPMOBOYHYIO MAIINHY, CIEAYET apMUPOBATh JBOHHBIMU CETKAMH,
UCTIONB3YS B Ka4eCTBE BEPTHUKAIBHON apMaTyphl CTEp)KHH auamerpoMm 12-14 MM rpy30moabeMHOCTH MamIvH a0 15T u
nuamerpoM 16-20 MM mpu OombIeii rpy30MoIBeMHOCTH. B kKadecTBe MPOAOIBEHON apMaTyphl ClIeAyeT IpeayCcMaTpUBaTh
crepkau quamerpoMm 10-12 mMm ¢ marom coorBerctBeHHO 300-400 mMm. CeTku cleayeT COEOUHATh MEXIYy co0oii
MonepeyHbIMH cTepxKHIMU AuameTpoM 10-12 mm uepes 600-800 MM B TOPH30OHTAIEHOM U BEPTHKAJILHOM HalpaBJICHHSIX.
HapyxHble OOkOBble TpaHM (yHIAMEHTa CJeQyeT apMHpOBaTh apMaTypHBIMH CETKaMH, BBIIOJIHEHHBIMH IS
(hyHIaMEHTOB 00BEMOM 80M> M MeHee C BEPTHKAIBHBIMH CTEPXKHIMH aaMerpoM 12-14 MM u marom 200 MM, a s
dyHamMenToB 0GbeMoM Gonee 80M® - guamerpoM 16-20 MM C TeM e IIaTroM.

5.6. ®OpMOBOUYHBIE MAIIMHBI C HOBOPOTHO-NIEPEKUIHBIM MEXAHHU3MOM CJEIyeT pacrojiarath Ha (yHIaMeHTe, Kak
IPaBUJIO, OOPAIEHHBIMH OBOPOTHO-MIEPEKHTHBIM MEXaHU3MOM B CTOPOHY CTPOUTEIBHBIX KOHCTPYKIIMH.

5.7. AMIUIUTY 1Bl BEPTHKAJIBHBIX KoJieOaHUH (yHIaMEHTOB (OPMOBOUYHBIX MALIKMH CJIEAYET ONPEAESITh B 3aBUCHMOCTH OT
COOTHOLILIEHUS YIJIOBOM 4aCTOTHI (), ¢!, cBOGOIHBIX BEPTHKAJIbHBIX KOJIeOaHUI TOABMIKHBIX YacTell MalIMHbl HA YIPYron
HaA(yHIAMEHTHOM MPOKIAaIKe W YIIOBOH 4acToThl A, ¢!, cBOGOAHBIX BepTHKATbHBIX KOTeGaHHil BCell YCTAHOBKH Ha
TPYHTE, ONpeaeIseMbIX 110 popMyaam:

k
0= |——; (48)
m0+m1
K
Al = |—=. (49)
m!

rae k cymMMmapHbld KO3((GHULMEHT XKECTKOCTH ynpyroi HaadyHaamMeHTHOW npokianku, KH/M (Tc/M), onpenensieMblid 1o
thopmyne
AE E,
- b
t,E, +t E,
371€Ch A - ILIOMA/b CTAHMHBI BCTPAXHBAIOIIEr0 MEXaHH3Ma, M ;
E,, - MOyl YIPYrOCTH JIepEBSHHOM mpokiaky, Klla (tc/M?);
E, - Monynb ynpyrocTu pe3uHOBOM MPOKIa KU, IPUHUMAEMBbIil B 3aBucuMocTH oT TBepaoctu no ['OCT 263-75;
¢, - TOJIIIMHA PE3UHOBOM MPOKIIAJIKH, M;
t,, - TOJILIMHA IEPEBSHHON NPOKJIIaIKH, M;
m' - Macca yCTaHOBKH, T (Tc-¢*/M), ompezensemast mo hopmyie

m/=mo+m1+m; (50)

m, - CyMMapHasi Macca MafafoluX YacTel MAIIMHBI, BKII0UAs MACCY OMOKH U (JOPMOBOUYHOM CMECH, T (Tc-¢*/M);



M - Macca CTAHHHBI BCTPSXMBAIOIIEr0 MEXaHU3MA, T (TC-C*/M);

m - obast Mmacca pyHJaMeHTa, HETOABM)KHBIX YaCTel MaIllMHbBI U TPYHTA Haj oOpe3aMu QpyHIaMeHTa, T (Tc-c*/m).

Ipu ycrnoBun © > 0,70, aMIUTUTY/Ibl BePTHKAIBHBIX KONeOaHUil a, U @, (ByHIAMEHTOB (hOPMOBOUHBIX MAIIMH CIEIyeT
ompenenate mo Qgopmynam (1)-(4) o0sA3aTenbHOrO TPIIIOKEHHUS 2, B KOTOPHIX € - KOA(PQOHUIMEHT BOCCTAHOBICHUS
CKOPOCTH yJapa, NMPHUHAMAEeMbI paBHBIM HYIO; J, - UMITYJIbC BEPTHUKANBbHOW cwuibl, KH-c(Tc-c), ompenenseMblil mo
(dopmyne (42); J, - UMITYJIbC MOMEHTA CHJI OTHOCUTENBHO TOPH3OHTAIBHON ocH, KH-c-M (Tc-c-M), onpenensieMblii 1o
thopmyme (46); V- CKOPOCTH MAJAOIINX YacTel (P OpPMOBOYHON MAIIMHBI, M/C, ompenensemMas mo Gopmyie (43), B KOTOpOi
h, - pabouast BEICOTA MAACHHS BCTPSIXUBAIOIINX YaCTEH MAIINHBI, M.

Bwmecto 3Hauenwmii A, u m B Gopmyie (1) 00sS3aTeNFHOTO MPUIIOKEHHS 2 CIIEAYeT MPUHUMATH 3HAUYEHHSI COOTBETCTBEHHO
A/ u m', Berumcnennsie mo dopmyzam (49) u (50), a BMECTO 3HAaYCHHIL Ap U O, B Gopmyne (4) obOs3aTETLHOrO
PHIOKEHHS 2 - 3HAUCHHS A o1 0 ,; 3HauEHHE A  OTIpeJieNseTcs 1o popmyIie

' 14
Y=g 1)
0@"

rie 19(4,,, - MOMEHT HWHEPLUHH MacChl BCEH YCTAaHOBKHM, BKJIOYAs MAacCy IIOABI)KHBIX YacTeH, OTHOCHTEIBHO OCH,
TIPOXOJIAIIEH Uepe3 IEHTP TAKECTH MOOMBHI (yHIaMEHTa HePIeHNKYIIAPHO TIIOCKOCTH KoNeGaHHii, T-M(Tc-M-c’).

[pu ycnoBun © <0,74. aMIUIATYy BEpTHKAIBHBIX KOJCOAHMH a, (YHZAMEHTOB (POPMOBOYHBIX MAIIMH CIELyeT
omnpenensats mo (opmyne (35) o0s3aTeNBPHOTO NPHIIOKEHUS 1, B KOTOPOH @, - aMIUTUTYyAa BEPTUKAIBHBIX KOJICOaHUI
00IIIeTo IIEHTpa TSHKECTH (PyHAaMEHTa U HETIOABIKHBIX YacTe MaIlIWHEI, orpeaersiemMast mo gopmyire (36) o0s13aTeTbHOTO
NpWIOKEHUd 1, B KOTOpOil a. - aAMIUTUTYAa BEPTUKAIBHOW COCTABIIIONIEH BpamaTeldbHBIX KoJieOaHU (yHIaMeHTa H
HETIOJIBMDKHBIX YacTel MallMHbl OTHOCHTEIBHO TOPH30HTAJIBHOM OCH, NPOXOAAIIel depe3 WX OOMMil LEHTP TKECTH
MEPIEHANKYIISPHO IUIOCKOCTH KojeOaHui. s (yHIaMEHTOB MallWH C IEHTPAIbHBIM MPWIOKCHHEM ITUHAMHYECKOH
HArpy3KH (BCTPSAXMBAIOLINE CTOJNBI U (POPMOBOYHBIC MAIIMHBI CO IMTH(TOBBIM CHEMOM) a,=0. B ciTydae TPHIOKEHHS
JMHAMMYECKOH HArPY3KH C KCUEHTPHCHTETOM ((DOPMOBOUHBIE MAIIMHBI C MOBOPOTHO-TIEPEKHIHBIM MEXaHH3MOM)
onpenersiercs o ¢opmye (38) 00s13aTeTFHOTO NPHIIOKEHHS 1.

B dopmynax (36) u (38) 00s13aTeIbHOrO MPHIIOKEHUS | TMHAMHYECKYIO HArpy3Ky Ha (GyHIaMEHT (POPMOBOYHON MAIlIUHBI
F,, xH(tc), cnexyer BBIYHUCIATE 1O (hopMyIIe

k

_— (52)
m, +m

a BMECTO YIJIOBOHM YacCTOTHI BPAIIECHHUsS MAalIMHBI (0 CIEAyeT NPHHUMATh YIJIOBYIO YacTOTYy CBOOOIHBIX BEPTHKAIBHBIX
KoJIeOaHUH TIOABIKHBIX YacTeil MaIlllMHBI HA YIPYToi HaA(QyHIAMEHTHON POKIIAKE, OTpenensieMyro mo Gopmyie (48).
Jns yMeHbIIeHHS BpamiaTelbHbIX KosieGaHui (QyHZaMEHTOB (OPMOBOYHBIX MAIIMH C I[TOBOPOTHO-IIEPEKHIHBIM
MEXaHU3MOM JKCIIEHTPHCUTET MPWIOKECHUS AWHAMUYECKONW HArpys3kd clexyeT orpannumBathe 10 5-10% pasmepa
CTOPOHBI MOJOIIBEI ()YyHAAMEHTAa, B HAINPABICHHUM KOTOPOH IPOHCXOAWUT CMEIICHHE TOUYKH IPHUIOKEHHS YIapHOH
Harpy3Ku.

BKCHCHTPI/ICI/ITGT B PACIIOJIOXKCHHUU LCHTPA TAKCCTU (l)yH[laMeHTa MalIvuHbI U LCHTPA TAXKCCTU IMOJOIIBBI q)yHZlaMEHTa
MOXET JocTurate 15% pa3mepa CTOPOHBI MOJOIIBHI (YHOAMEHTa, B HANPaBICHUM KOTOPOH IPOMCXOIHUT CMEILCHHUE
LHCHTpa TAKECTH (byH;[aMeHTa B CjIydac CMCHICHHA LEHTpa TAKECTHU IMOJOUIBBI B CTOPOHY IMPUIIOKCHUA ﬂHHaMM‘leCKOﬁ
Harpy3Ku.

5.8. PacuerHoe 3HaueHHWE AaMIUIMTY/Abl BEPTHKAJIbHBIX KoyebaHMH (yHIaMEHTOB (OPMOBOUYHBIX MAIIMH JIOJDKHO
YZIOBIETBOPSATH ycinoBuio (1).

AMIIIUTYly BEPTUKAIBHBIX KOJeOaHUi (QyHIaMEHTOB ()OPMOBOYHBIX MAlIMH C [TOBOPOTHO-NIEPEKUIHBIM MEXaHHU3MOM,
OIIPEJICTICHHYIO JUIS TOPLOBBIX rpaHell pyHIaMeHTa, IonycKaeTcsl yBenuuuBarh Ha 20%.

5.9. le/I OCHOBaHHUH, CJIOXCHHOM MCJIKHMHU MWW IIbUJICBATBIMU BOJOHACBIIICHHBIMM IICCKAMH, JJId MallllH
rpy30moabeMHOCTRI0 10T 1 OoJiee clienyer, Kak MpaBuiIo, MPeayCMaTpHUBaTh BUOPOU3ONIALIUIO ()YHIAMEHTOB.

6. PYHIAMEHTbBI @OPMOBOYHbIX MAIIWH JJISI TPOU3BOJCTBA CBOPHOI'O KEJIE3OBETOHA

6.1. TpeGoBaHMsI HACTOSIIETO pa3zeia PacIpOCTPAHSIOTCS Ha MPOEKTHPOBaHNE (DYHIAMEHTOB CIIEAYIONIIUX BHIOB MAllIlH
Juisl TIpou3BoCcTBa ((hopMOBaHUs) COOPHBIX JKeNe300€TOHHBIX M3/IEJINi U KOHCTPYKIIMHI:

BUOPALMOHHBIX IJIOIIA/I0K Ha YIIPYTUX ONOpax;

BUOPOYJapHBIX IIOIIAI0K Ha YIIPYTUX ONOpax;

yAapHBIX (KyJIa4KOBBIX) ILIOIIA/I0K CO CBOOOIHBIM MaIC€HHEM JIBHKYILIMXCS 4acTeH;

CTalMOHAPHBIX U CKOJIB3SAIIMX BUOPOIITAMIIOB.



6.2.B cocTaB MCXOJHBIX JAHHBIX Ul NPOEKTHPOBaHMs (YHAaMEHTOB MAIlMH, YKa3aHHBIX B II. 6.1, KpOMe MaTepHaoB,
MEPEYHNCICHHBIX B II. 1.1, TOJKHBI BXOJTUTH:
Macca MOJIBH)KHBIX YacTell IUIOMa/IKY;
cXeMa PaCIOJIOKECHHUS, THIT U HKECTKOCTh YIIPYTUX OIOp;
YKCII0 000POTOB B MUHYTY M aMIUIATYAa BO3MYIIAIOLIMX CHUII BUOPATOPA, MOMEHT SKCIEHTPUKOB BUOPATOPA;
3HaueHHE OE3bIHEPIIMOHHOMN MPUTPY3KH;
BBICOTA MAJICHUS YIAPHOM YaCTH TUIOLIA KM
pacrojokeHne U pa3Mepbl pabodMX MECT, €CIM TEXHOJOIHMYECKUM IMPOIECCOM MPOU3BOJACTBA HE MPEIyCMaTPUBACTCS
JTUCTAHIIOHHOE YIIpaBJeHrne paboTol TaHHON (OPMOBOYHON MAIITIHEIL.
6.3. ®yHgaMeHTsl 1oJ (GOPMOBOYHBIE MAIIWHBI JUIS MPOM3BOJCTBA COOPHOTO JKeJie300€TOHA ClielyeT MPOSKTHPOBAThH
MacCHUBHBIMHU B BHIE TUTUT UK 0JIOKOB.. DyHIaMEHTBI ClielyeT apMUPOBATh B COOTBETCTBHH C TpeOoBaHUsIMH 11. 1.15.
6.4. Pabouee Mecto Ha (yHIaMeHTE NODKHO OBITH 3alMINEHO OT BHOpauuii B coorBercTBuu ¢ TpedoBanusimu ['OCT
12.1.012-78.
6.5. Tlpu dopmoBaHMK H3IENHid B BEICOKHX (hopMax (HApUMep, KACCETHBIX) 00CITYKHBAIOIINE TUIOMIAIKH BOKPYT (hopm
(kaccer) He JOMyCKaeTcs onupaTh Ha QyHJaMeHThI (POPMOBOYHBIX MAIIMH M COEANHSITH C HUMH.
6.6. ®dyHmaMeHTHl MOJ BUOpAIMOHHBIC, BHOPOYZApHBIC M YAapHbIC  IUIOMIAJKH, a TaKKE I0J] CTAlMOHAPHBIC
BHOPOILITAMITBI CIIEYET IPOSKTUPOBATH TAKUM 00Pa30M, YTOOBI IEHTP TSHXKECTH IUIOLIA 1 MOOIIBbI (YHIAMEHTA U LIEHTP
KECTKOCTH YIPYTUX OMOp, a TAK)KE JIMHUU JACHCTBUSI PaBHOACHCTBYOIIECH BO3MYILAIONIMX CHJI BUOpAaTOpa WM yIapoB
pacrojarajimuch, Kak npaBHiIo, 0 OJTHOI BEPTHKAIIH.
OKCHEHTPUCHUTET PaBHOJAEHCTBYIOIIEH BO3MYILIAIONIMX CHJI BUOpAaTOpa WM JIMHUM JACHCTBUS yJapoB IO OTHOIIEHHIO K
LHEHTPY TSOKECTH IUIOIAAM [OJIOUIBBI (yHIAMEHTa HE [OJDKEH MpPEBBINIATh: [y BUOPAIMOHHBIX IUIOMIAJ0K |
CTallMOHAPHBIX BuOpomTaMioB 3%, a Ui BUOPOYAapHBIX M YHOApHBIX IUIOMANOK 1% pa3mepa CTOPOHBI IOAOIIBEI
(yHIaMeHTa, B HANPABJIEHUN KOTOPOH CMeIIaeTcsl paBHOACHCTBYOIIAS.
6.7. AMIIMTYIBl BEpTHKAIBHBIX KOJE0aHWH ¢, (YHIAMEHTOB MOJ BHOpAalMOHHBIE IUIOMIAAKH Ha YHPYTHX ONOpax
cienyet ompeneniats mo popmynam (35)-(38) obs3aTensHOr0 NMPUITIOKEHHUS 1, B KOTOPBIX AWHAMHYECKYIO HAarpy3Ky Ha
tdyanamenr F,, kH(tc), cnemyer BRUHCIATH 10 hopmyIie

F, = —Mech , (53)

m,g

riue M,,. - MOMEHT 9KCIIEHTPHKOB BHOpaTopa, KH-M(TC-M), IPUHUMAaEMbIil 110 3aJaHUIO HA IPOSKTHPOBAHUE;

m, - Macca IMOJIBI)KHBIX 4acTel IUIOLIaJKH BMECTE ¢ (POPMYEMBIM H3JIEIIUEM, T(Tc~02/M), KOTOpasi HE YYUTBIBAETCA IPHU
OIIpEeJIeTICHNH MacChl BCEW YCTaHOBKHU m (T1. 5 00s13aTeIbHOr0 NpHIIoKeHus 1);

K - cymmapHhblit koadduriment xectkoctu onop, KH/M (Tc/M), MpUHUMaeMBbIi 110 3aJJaHUI0 Ha IIPOSKTHPOBAHHUE.

6.8. lns dyHaaMeHToB BUOPOYAApHBIX U YIapHbIX IUIOIIAIO0K ClIeLyeT IPeaycMaTpUBaTh, KaK PaBHIIO, BHOPOU3OIIALIHMIO.
Pacuer amIuMTys BepTHKAJIbHBIX KOJIOAHMH ¢, HEBHOPOM3OJMPOBAaHHBIX (YHIAMEHTOB CIIEAYET NPOU3BOJUTH IO
dhopmysne (1) 00s3aTeNILHOTO MPUIOKEHUS 2, B KOTOPOH J, = m, Vv, KOIPPHUIHNECHT BOCCTAHOBICHUS CKOPOCTH yJapa
npuHuMaroT €=0,5; CKOPOCTh ynapa v, M/c, Clie/lyeT BBIYUCIIATH Ui yapHbIX IIOMa0K o ¢popmyie (43) (cm. 1. 4.6), a
JUTSE BUOPOYAAPHBIX - 1O (hopMyJie

y=—t (54)

rze F, - pacueTHOe 3HaYeHUE BO3MYIIamoNIel cuitbl Bubparopa, kKH, (tc);

m, - Macca MOJABHKHBIX 4yacTeil, BKIFOUas Maccy (pOPMBI ¢ 6ETOHOM, T (Tc-c*/M);

© - YITIOBAs 4aCTOTA BPALIEHHS, C .

6.9. AMIUIMTY/IBI BEPTHKAJIbHBIX KONEOaHWH @, (yHIaMEHTOB BHOPOIUTAMIIOB ClIEAyeT onpenessith mo dopmye (35)
06513aTEFHOTO MPHIIOKEHHS |, B KOTOPOI BETMUHHbI @, U @', M, CIIEyeT BBIYUCIATE 110 hOPMyIIaM:

:QMﬂbm/wf+d

. > ; (55)
me
3
0,32Fvel|_3(/1 / @) +1J
4 = 4 (56)
2
z 6
®

B dbopmynax (55), (56):



F, - pacueTHOE 3HaUCHNE BEPTHKAIBFHON COCTABISIONIEH BO3MYIIAIONINX CHI MaruHbL, KH(TC);
€ - DKCIICHTPHUCHUTET €€ MPIIOKEHNS, M, IPUHUMAEMBIN IJIS1 CTAIlHOHAPHBIX BHOPOIITAMIIOB PaBHBIM HYIIIO;

m - Macca (yHAaMeHTa, 3aChIlIKH I'PYHTa Ha ero o0pe3ax, HEeMOJBM)KHBIX YacTed MaIluHbI U (OPMYEMOro M3Jesus,
1(tC-c*/nm);

0, - MOMEHT HMHEPIMH Macchl (yHIaMEHTa, 3acCHIIKH TPyHTa Ha €ro o0pe3aX, HEMOIBIDKHBIX YacTedl MaIInHBI M
(bopMyeMOro HM3IeJHs OTHOCHUTEIBHO OCH, NPOXOIAIICH 4yepe3 OOIIMHA ILEHTP TSHKECTH NMEPHEeHIUKYJISIPHO IUIOCKOCTH
KoseGaHuit, T-M(Tc-M-c°);

Ap - YIIOBas 4acTOTa BpallATeNbHBIX KOJeOaHUH (QyHHaMeHTa, ¢!, onpenensemas no Qopmyine (29) 06s3aTEILHOrO
HPUIIOXKEHNS 1, B KOTOPOH 6, - MOMEHT HHEPIIMH MacChl (ByHIaMEHTa, 3aChIIIKM TPyHTa Ha €ro 00pe3ax, HeTOABIKHEIX
qacTel MalMHbBI 1 (POPMYEMOTro M3/eHsi OTHOCUTEIBHO OCH, MPOXOSIIEH Yepe3 LEHTP TSHKECTH IOOMBHI (hyHIaMEeHTa
TEepHEHIMKYIAPHO IIOCKOCTH KOIeGaHumil, T-M*(Tc-M-c%);

®, A, [ - T0 Xe, 4To U B PopMyax 005A3aTeNEHOTO NPUIOKEHHS 1.
7. ®ynaaMeHTbI 000py10BaHHsI KONMPOBBIX 0OMHBIX MJIOIAT0K

7.1. TpeOoBaHMs HACTOSIIETrO pasieiia PacIPOCTPAHSIIOTCS HAa MPOEKTUPOBaHWE (YHAAMEHTOB (OCHOBAHMIA) KOIIPOBBIX
GOIHBIX MIIOMA0K KOPOBBIX LIEXOB M CKPANOPa3JEeIOIHbIX 0a3.

7.2. B cocTaB MCXOAHBIX JaHHBIX IJISI MPOCKTHPOBAHUS (YHIAMEHTOB O0OpPYIOBaHMS KONPOBBIX OOMHBIX IMJIOIIAIOK,
KpOMe MaTepuaoB, YKa3aHHBIX B I1.1.1, JOMKHBI BXOJUTH:

Macca yAapHoil 4acTi Kompa, T(TC ¢*/M), ¥ BBICOTA ee MaACHHs, M;

pa3Mephl B TUIaHE IDIOMIAIH, Ha KOTOPOU MPOU3BOIMTCS pa3OMBKa (pa3ieiKa) CKpara;

JITaHHBIE O PACIIOI0KEHUHN KOIIPa 110 OTHOLIEHHIO K CYIIECTBYIOIINM U ITPOEKTUPYEMBIM 3/1aHHUSAM M COOPY KEHHSAM.

7.3. KoHcrpyknuu OONHBIX MJIOIIANOK CIEAYEeT Ha3HAdaTh B 3aBHCUMOCTH OT PacueTHOTO COIPOTHUBICHUS TPYHTOB
ocHOBaHHSA R,, onpenensiemoro o CHull 2.02.01-83, 1 sHEprun yajapHOH 9acTH KOMpa.

7.4. B rpyHTax C pacueTHBIM CONPOTHBIICHHeM R, > 200 kIla (2krc/cM’) M TIpH SHEPIUH yAapHOi yacTH Kompa a0 300
k/x (30TCc-M) KOTIpOBBIE OOIHEIE IDIOMIAAKH CIIEAYEeT YCTPamBaTh B BUAE CTANBHBIX IUIHT (mab0Ta), YKIaIbIBAEMBIX 10
CJI0r0 OOJIBAHOK WJIM MapTEHOBCKMX KO3JIOB M MEJKOrO CKpama TOJIIMHOM HEe MeHee |M, 3alojHSIONMX KOTJIOBaH
TIyOWHOU HEe MeHee 2M.

7.5. B TpyHTax ¢ pacueTHbIM compoTuBienueM R, <200 kIla (2krc/cM”) ¥ NpH SHEPrHH YAApHOH yacTH Kompa 10 300
k/x (30Tc-M) o cTabHBIMU THTUTaMU (11a00TOM) OOJIBAHKM I MapTEHOBCKHE KO3JBI M MEJKHI CKpar (COTJIacHO II.
7.4) crnemyer yKJIaaplBaTh II0 NOACTHJIAIOUICH IECYaHOW IMOAYIIKE TOJIIMHOW HE MEHee 1M, YCTpOeHHOW Ha
)KeJ1e300€TOHHOM TUTUTE TOIIIHUHOMN 1-1,5M.

7.6. B TpyHTaX ¢ pacueTHsIM conpoTtusieHueM R, > 200 kIla (2krc/cM®) u Ipu dHEpPruM yAapHOI uacTu Kompa Gosee 300
k/Ix (30Tc-M) KOmpoBBIe OOMHBIE IIIOIIAAKU CIEAYET YCTPauBaTh B BUJE CTAIBHBIX IUTUT (I1a00TOB), YKJIAJBIBAEMBIX 110
CJI010 OOJIBAHOK MJIM MapTEHOBCKHMX KO3JIOB M MEJIKOTO CKparia TOJIIMHON He MeHee 1,5M M MoACTHIIaoneMy CIIO0 IecKa
TOJIIIMHOM HE MEHee 1M, OrpaXk/1aeMbIX >Kelle300€TOHHBIM IIMJIMHAPOM HIIH KOPOOOM.

7.7. B rpyHTax ¢ pacueTHBIM CONMPOTUBICHHEM, R, < 200 kIla (2Kkrc/cm”) 1 pu SHeprum yaapHoii yacTy Kompa Gosee 300
k/xk (30Tc-M) KompoBble OOWHBIE IUIOMIAAKH CJENyeT YCTpauBaThb B BHJE JKEJIE300€TOHHBIX KOPBITOOOPa3HBIX
NPSIMOYTOJIBHBIX WJIM KPYIJIBIX B IUIaHE KOHCTPYKLME ((yHIAMEHTOB), B KOTOPBIX Pa3MELIAlOTCsl CTajbHbIC IUTUTHI
(11aboTsI), yJIOKEHHBIE HAa NOAMAO0THYIO POKJIAIKY, BBIOJIHIEMYIO, KaK IPAaBUIIO, U3 TPEX CIIOEB: HUXKHETO 3aIUTHOTO
- B BUJIC HECKOJIbKHX IIMTOB U3 JyOOBBIX OpycheB 00mIeH TonmuHol 10 800 MM; cpelHEro aMOPTH3UPYIOIIETO - B BHJIE
MHOTOCJIOMHON KOHCTPYKLMHU U3 YEPENYIOLUXCS CIOEB UYTYHHOU CTpYXKH TONUHON 80-100MM M CTanbHBIX JTUCTOB
TOJIIUHON He MeHee 20 MM; BEPXHEro - u3 OpoHeBbIX KT ToMIUHOH 30-100MM, Ha KOTOPBIX Pa3MELIAIOTCsl CTaIbHbIE
OJIOMBI.

7.8. XKene3o0eToHHbIE KOHCTPYKIMH (YHAAMEHTOB I10J OOOpYy/IOBaHHE KOIPOBBIX OOWHBIX IUIOMIAOK CJEIYyeT
MIPOEKTUPOBATH MOHOJIMTHBIMH.

7.9. I1llaGor KompoBOil OOWHOW IUIOMIANKK IOJDKEH yCTPauBaThCS M3 CTAJIBHBIX IUIMT TONIIMHOM He MeHee 0,5Mm;
OpPUEHTHUPOBOYHYIO MAacCy M1adoTa mi,, T (TC~02/M), cienyer npuHUMath He meHee 0,5 m,h,, Tae m, u h, - COOTBETCTBCHHO
Macca, T(Tc-¢>/M), ¥ BBICOTE TAJCHHUS, M, YIAPHON YacTH KOIpa.

7.10. BOKOBBIE CTEHKH >Ke€JIe300€TOHHBIX OIPaKACHHUH CIeIyeT 3allliIlaTh IO BCEH NMOBEPXHOCTH M3HYTPU M TIOBEPXY
CTaJbHBIMHU IUIMTAaMU TOJIIMHOM He MeHee S50MM, NPHUKPEIJICHHBIMH K IEPEBSHHBIM OpYyChsIM CEUYEHHEM HE MeHee
150x150 mm.

Jlnst yMEHbIICHHS pa3jieTa OCKOJIKOB Pa30MBAEMOro JIoMa CTEHKH JKeJe300€TOHHBIX OrpaskACHUH BBIIE YPOBHS Imadora
(Ha BBICOTY HE MEHee IOJOBHHEI HAUGOBIIEr0 Pa3Mepa B IUIaHe) CileAyeT yCTPanBaTh HAKIOHHBIMH BHYTph Ha 7-10°.
7.11. MuHUMaNbHBIE PACCTOSHHUA OT KONPOBBIX OOMHBIX YCTPOHCTB 10 (yHAaMEHTOB CTPOUTEIBHBIX KOHCTPYKIIHHA
3/IaHUH U COOPYKEHHH CIIeAyeT MPUHUMATH 10 Tabi. 12.

Tabmuma 12



PacTosiHie OT KOIIPOBBIX OONWHBIX YCTPOHCTB 10
(yHIaMEHTOB CTPOUTENBHBIX KOHCTPYKIHH, M (HE

I'pyHTBI OCHOBaHMS MeHee), IPH Macce yJapHOW 4acTH Korpa m,, T
m,<3 3<m,<7 m,>7
CKaJlbHbIE U [0JTyCKaJIbHbIE 15 20 30
KpynHooOIOMOYHBIE, TECYaHble Cy- 30 40 60

XH€ TIbICBATO-TJIMHUCTBIE C MTOKa3aTe-
neMm Ttekydectd I <0 (B TOM umcie
JIECCOBU/IHBIEC)

Ilecuanble  BIaXHbIE,  IBUIEBATO- 40 60 80
[JIMHUCTHIE C MOKA3aTeIeM TeKy4eCTH

0<7,<1

[Tecuanble BOJOHACHICHHbBIE, IIbI- 50 80 100

JIEBATO-TJIMHUCTBIE C  IOKa3aTesieM
TeKydecTu I > 1

ITpumeuanne. IIpy BO3BEAEHHMH KONPOBHIX YCTAHOBOK Ha BOJOHACHIIICHHBIX II€CYaHBIX WU
TeKy4ell KOHCHCTCHIMM MbUICBATO-IIIMHUCTBIX TIPYHTaX CJELyeT HCKYCCTBEHHO YKPEIUIAThH
ocHOBaHHS  (YHOAMEHTOB  CTPOUTENBHBIX  KOHCTPYKIMII  (KONPOBBIX  LEXOB U
CKpanopasAenoyHbix 6a3), pacHoNIOKEHHbBIX HAa PACCTOSHUIX, MEHBIINX YKa3aHHbIX B Ta0. 12.

8. ®YHIAMEHTDBI JPOBNJIOK

8.1. TpeboBaHusi HACTOSILErO pasjesia PacHpOCTPAHSIOTCS Ha MPOSKTHpOBaHWE (PYHIAMEHTOB LIEKOBBIX, KOHYCHBIX
(TMpalMOHHBIX) M MOJIOTKOBBIX (yIapHBIX) IPOOHIIOK.

8.2. B cocraB MCXOHBIX JIaHHBIX JUIsl IPOEKTHPOBAHMs ()YHIAMEHTOB JPOOMIIOK, KpOME MaTepUalloB, yKa3aHHbIX B II. 1.1,
JIOJDKHBI BXO/IUTD:

3HA4YEeHUS TOPU30HTAIBHOI U BePTUKAIBHOM COCTABISIONIMX PABHOAEHCTBYIOLIEH TUHAMUUECKUX HAarpy30K F, U UX MecTa
TIPUJIOKEHUS] COOTBETCTBEHHO OTHOCHTENILHO BEpXHEl rpaHu (yHAaMeHTa APOOMIIOK U BEPTUKAIBLHOM OCH, IPOXOsILeit
4yepe3 LEHTP TSHKECTH JPOOHIbHON YCTaHOBKH;

JacTOTa BPAIlEHNs BaJla KCIEHTPHKA ISl KOHYCHBIX JIPOOHMIOK WM IJIABHOTO Bana JUIs APYTUX BUAOB APOOHIIOK;

Macca BpPaIIAoIUXCsl YacTeH; YMCI0 U Macca MOJIOTKOB, PACCTOSIHIE OT OCH BPAIIEHHS [0 LIEHTPa TSHKECTH MOJIOTKA IS
MOJIOTKOBBIX APOOHUIIOK;

Macca KopIryca ApoOUIIOK, Macca 3alloJHEHHUS.

8.3. MoHonuTHbIE (YHAAMEHTHI JPOOWIIOK CIeyeT MPOSKTHPOBATh NPEHMYLIECTBEHHO CTEHYATHIMH W3 JBYX CTCH
(MexIly KOTOPBIMH IPOITyCKAeTCsl TPAHCIIOPTEP), HUXKHEHW M BEPXHEH IJIMTHI (WIN IBYX BEPXHUX MONEPEUHBIX PUTEIIEH).
8.4. COopHO-MOHONMTHBIE (YHOAMEHTH IPOOWMJIIOK CIEAyeT TPOEKTHPOBAaTh CTEHYATBIMH WM  PaMHBIMH,
NpeaycMaTpHUBasl HIXKHIOKO TUIUTY U BEPXHHE PUTENId U3 MOHOJIMTHOTO Kene300eToHa.

8.5. I'pynmoBbie hyHIaMEHTHI IO HECKOJIBKO IPOOHIIOK CIIeyeT MperyCMaTpUBaTh IPH PACIIONOKEHUN APOOHIIOK:
OJTHOSIPYCHOM - CT€HYaTbIMU MJIH PaMHBIMU;

JIBYX- WJIH TPEXBSIPYCHOM - CTEHYaThIMU.

Ilpn >TOM CcOOpPHO-MOHONHUTHBIE (YHZAMEHTHI CIEoyeT INPOEKTHPOBaTh, KakK IPaBWIo, W3 OJIOKOB MM CTeH,
OIUPAIOIIMXCS HA MOHOJIMTHYIO HIYKHIOIO TUIMTY Y CBSI3aHHBIX ITOBEPXY MOHOJIMTHBIMHU OOBSI3KaMH.

8.6. ITonomBe OTHENbHBIX (PYHAAMEHTOB KOHYCHBIX IPOOMIIOK CIeyeT IPUIaBaTh, Kak IIPAaBUIIO, KBaAPaTHYIO GopMy, a
(yHOaMeHTaM APOOMIIOK OCTAIBHBIX BUAOB - NPSIMOYTOJIbHYIO, BBITSIHYTYIO B HAlpaBICHUM ACHCTBUS TUHAMHYECKHX
Harpys3oK.

8.7. Pacuer xonebaHuii (pyHIaMEHTOB APOOMIOK CBOAMTCS K ONPEIEICHHIO HAHOOJIbIICH aMIUIMTYAbl TOPU30HTAIBLHBIX
KosieOaHui BepXHeW TpaHu PyHIaMeHTa.

Pacuer ciiestyer BBINOIHSTE B COOTBETCTBUH € TpeOoBaHMsAMH 1. 1.20 1 00s13aTeIbHOTO MPUIIOKeHNUs 1.

8.8. Pacuer koseOaHuil (pyHIAaMEHTOB KOHYCHBIX APOOMIIOK, MMEIOIIMX NPSMOYTOJIbHYIO (DOPMY MOJOIIBBI, CIEAYeT
MPOM3BO/IUTH B IJIOCKOCTH, COBITAAIONIEH C HAIIPaBIEHHEM MEHbIIEr0 pa3Mepa MOIOIIBEI.

8.9. Pamuble (yHAaMEHTHI APOOWIIOK CJEAyeT pPacCUMTHIBATh I10 NMPOYHOCTHM HA JICHCTBHE Beca BCEX JJIEMEHTOB
YCTQHOBKHM C YYETOM Beca 3arloJIHEHHs U CHJIbl F;, 3aMEHSIONIEH AWHAMUYECKOE JIeiICTBHE MAIlMHBL, B COOTBETCTBHU C
ykazaHusmu mm. 1.22 u 1.23.

3nauenue F, cnemyer ompenensTs 1o ¢opmyie (3), B KOTOpoH HOpPMaTHBHOE 3Ha4YCHUE NMHAMMYECKOW Harpysku F,
yCTaHABJIMBAEeTCsA MO 33/JlaHUI0 Ha IPOEKTHPOBaHHE, a KOI(POHULIMEHT HANSKHOCTH 10 Harpy3ke U KOI(PQPHULIUEHT
JUHAMUYHOCTH CJeIyeT NPUHUMATh 110 Tabu. 4.

HopmaTtuBHOE 3HaueHHWe NMHAMHUYecKOW Harpy3ku F,, kH(TC), JIs MOJOTKOBBIX APOOMIOK NMPU OTCYTCTBHH JIaHHBIX
3aBOJIa-N3rOTOBUTEIIS JIOITYCKACTCS OIPENEIIATH 10 (hopMyIie

F=m,ew’, (57)

N 2
T7Ie M, - Macca BpaIlaroIIUXCsl YacTel ApoOniky, T(Tc-c*/m);
€ - OKCLIEHTPUCHUTET MacChl m,,, IpuHUMaeMblil paBHbIM 0,001M;



® - YTJI0Bas 4acTOTa BPALEHHs] MACCHI 71, C

8.10. Ilpu pacuere Npo4HOCTH (YHIAMEHTOB MOJIOTKOBBIX APOOMJIOK CJEIyeT NPOU3BOJUTH IPOBEPKY Ha OTPHIB
MOJIOTKA, ITPY 3TOM HOPMATHBHOE 3HaYE€HHE AMHAMHYECKOH HArpy3KH CleayeT Oonpeneists 1o dopmyiie (57), npuHUMAas
B Hell MacCy m, paBHOI Macce OJJHOTO MOJIOTKA, a 3KCLIEHTPUCHUTET e - PACCTOSHMIO OT OCH BPAILCHUS O LEHTPA TSHKECTH
MOJIOTKA.

9. DYHIAMEHTbBI MEJIBHUYHbBIX YCTAHOBOK

9.1. TpeboBaHuUs HACTOSAIIErO paszeia paclpoCTPaHIIOTCs Ha NPOEKTHPOBaHHE (PyHIAMEHTOB MEJIbHUYHBIX YCTaHOBOK C
KOpOTKUM OapabaHOM (CTEP>KHEBBIX, IIAPOBBIX, PYAHO-TAJIEYHBIX U Jp.) U TpyO4aThIX (IIPH OTHOLICHUH [UIMHBI OapabaHa
K AnameTpy Oosee Tpex).

9.2. B cocraB MCXOJHBIX JAHHBIX Ul MPOCKTUPOBAHUs (YHIAMEHTOB MEJIbHUYHBIX YCTAHOBOK, KPOME MaTEepHaOB,
yKa3aHHBIX B II. 1.1, TOKHBI BXOJUTH:

MOMEHTBI MHepIMU Macc Oapa®aHa M poTopa 3JEKTPOJABUIaTeNsl, KPyTHJIbHASL JKECTKOCTh Balla U MEpEeaTOuHOEe YHCIIO
3yOuaroii nepeaayu;

paccTosHKE OT OCH BpamieHus OapabaHOB MEJIBHUYHBIX YCTAaHOBOK JI0 BepXHeW rpaHu (yHaaMeHTa;

MOJTHAs Macca KOpITyca MEIbHUYHBIX YCTAHOBOK, Macca 3aroIHEHHS.

9.3. ®yHnaMEHTBl MEIbHUYHBIX YCTAHOBOK CIEIyeT IPOEKTHPOBaTh, KaK IPaBHJIO, MOHOJIMTHBIMU WIH COOpHO-
MOHOJIUTHBIMH.

9.4. ®yHpameHTHl TpyOYaThIX MEJBHHIl CIEAYyeT INPOCKTHPOBaTh, KaK IPaBWIO, B BHJIE pAa IMONEPEUHBIX (IO
OTHOUIEHHIO K ocu MeJbHUIbI) [1-00pa3HbIX paM, ONMPAIOMINXCS HA OTACIbHBIC JKEJIe300€TOHHBIE IIINTHI, & MEJIBHHUI] C
KOpOTKUM OapabaHOM - B BHJE OOLIMX MAcCCHUBHBIX IUIUT C TONEPEYHBIMU CTEHAMHU WJIM paMaMHM Uil ONHMPaHUs YacTei
MAIlUHBI.

st yMeHbIIeHUs] ypOBHSI BUOpauuii cienyer oObeIUHATh NMOBEPXY paMHble (DYHIAMEHTHI IT0J OTHAENbHBIE MEIbHHUIIBI

00111l JKeJIe300€ TOHHOM IUIMTOM.

HpI/IMC‘IaHI/IH. 1 I[onycxaeTc;[ TIPOEKTHUPOBATH OTACIBHBIC OIIOPHI T‘pyG‘IaTI)IX MEJIBHUI] B BUJE MONEPEUHBIX CTEH Ha OTACIIbHBIX INIUTAX.

2. Tlpu ckanbHBIX M KPYMHOOOJOMOYHBIX I'PYHTaX JOIYCKA€TCsS ONUPATh CTEHBI, MOAMCPKHUBAIOIIME YaCTH MEJBHUI] C KOPOTKUM OapabaHOM, Ha
OTACIBHBIC IIJINTHI.

3. yCTaHOBKa JABUTATEIIAA, pEAYKTOpa U OHHOﬁ 13 OOp MEJIbHUIBI HA PA3HBIX (IJyHZ[aMCHTaX, HE CBA3AHHBIX KECTKO MEXKIAY COGOfI, HE NOITYCKaECTCA.

9.5. Pacyer konebaHMii (QYHIAMEHTOB MEJIBHHYHBIX YCTAHOBOK CIIEAyeT IPOU3BOJUTh HAa JEHCTBHE CIy4aiHOM
JTUHAMUYECKOI Harpy3KH, BEI3IBAEMON ABIKCHUEM 3aII0JHUTENS B Oapabane.

9.6. AMIUDIMTYZIBI TOPU3OHTAIBHBIX KOJNIEOAHUI BEepXHEW TpaHM MACCHUBHBIX, CTEHUaTHIX M PaMHBIX (DyHIaMEHTOB
MEJIBHUYHBIX YCTAHOBOK OT JEHCTBUS CIy4allHOH JMHAMUYECKOW HAarpy3kd CIEAyeT ONpelelsTh 1o (opmyliam
00513aTeNBbHOTO MPUIIOKEHHS 3.

9.7. CoOcTBeHHas yrJIOBas 4acToTa KoJicOaHW (yHIaMEHTOB MENBHUIL JOJDKHA OTINYAThCS HE MEHee 4eM Ha 25% oT
COOCTBEHHOM YIJIOBOM 4acTOTHI Ay, KPYyTHIIBHBIX KOJEOaHUH Basa 3J1€KTPOIBUraTeNs, ONpeIeNsieMblil o popmyJie

(58)

rze ) - MOMEHT MHEpPLHMH MacChl GapabaHa ¢ 3arpy3KO0il OTHOCHTEIBHO €I0 OCH BPAIICHHs T-M*(TC-M-C”);

6 - MOMEHT MHEPIIMH MACChl POTOPA JIEKTPOIBUTATENS OTHOCHTENBHO €r0 OCH BPAIIEHHS, T-M(TC-M-C7);

K - xpyTriibHas )KECTKOCTh Bajia, COSIUHSIONIETO POTOP IBUTATENS C IPUBOAHOM mectepHel, kKH-M/pan (Tc-M/pan);

i - IepeAaTOYHOe YMCIIO 3y0UaTol mapsl (MecTepHN U 3y0UaToro BeHa 6apabana).

9.8. Pacuer mpoyHOCTH 3JIEMEHTOB KOHCTPYKIMI (YyHIAMEHTOB MEIBbHHL HAaJJIEKHUT HPOU3BOAUTH C Y4ETOM JCHCTBUS
CJIEAYIOIINX HATPY30K:

pacdyeTHOTo 3HAUEHHs Beca 3JIEMEHTOB KOHCTPYKIUH 1 YacTe MEIbHHUIIBI C YIETOM BECa 3arOIHEHHS;

TOPU30HTAIEHOW COCTAaBISIOMICH pacueTHOW AWHAMHYECKOW Harpy3ku F, KH(TC), NpIIoXKeHHOH K NaHHOH omope H
ompenensieMoir o ¢gopmyne (3), B KOTOpoi 3HAUYEeHUS KOIPPHUIMEHTOB HANES)KHOCTH MO HArpy3Ke W AWMHAMHYHOCTH
cJlelyeT IPUHUMATh B COOTBETCTBHH C Tabi. 4, a BenmuuuHy F), - paBHOH: Ut TpyOuaThix MenbHUL 0,2G,,; U1 METTBHUL] C
KopotkuMm Oapabanom 0,1 G,, rne G, - YacTb HOPMAaTHMBHOTO 3HA4YCHWs Beca MEJBHHUIBI (0€3 MeNomuX Ten |
3aI0JIHEHHMS ), IPUXO/IIasicsl Ha IaHHYTo oropy, KH(Tc).

10. ®YHIAMEHTHBI ITIPECCOB

10.1. TpeOoBaHMs HACTOSAIIETO pa3Jielia pacupOCTPAHIOTCS HA TPOEKTUPOBaHUE ()YHAAMEHTOB BUHTOBBIX, KDHBOIIMITHBIX
Y THJIPABINIECKUX IIPECCOB.

10.2. B coctaB MCXOAHBIX JQHHBIX IS IPOSKTUPOBaHUS (YHIaMEHTOB IIPECCOB, KPOME MaTepHalioB, yKa3aHHbIX B 1.1.1,
JIOJDKHBI BXOIUTD:



rabapuTHbIC YEPTEXKU Npecca C YKa3aHWEM BHUA BBINOJIHAEMBIX UM TEXHOJIOTMYECKHX Olepanuii (IITaMIOBKa, KOBKa,
BEIpyOKa);

Macca IMOCTYNaTeNbHO JBIKYIINXCS pab0ounX dacTell mpecca; MOMEHT HHEPIUH BPAIAIONINXCS pabodynX Macc BUHTOBOTO
Ipecca OTHOCHTENHHO OCH BHHTA; ITIaBHBIE MOMEHTHI HHEPIIMH TIPECCa;

CKOPOCTH IOCTYNATEIbHOTO M BPAIATEIbHOIO ABUKEHHS Pa00UNX 4acTel pecca B MOMEHT CONPUKOCHOBEHHUS TIOJI3yHA C
YIAKOBKOHW; MojHas AedopMmanys MOKOBKM B Ipecce IUTAMIOBKM WIM KOBKH, ompejeisieMas W3 rpaduka pabodux
Harpy30K THIIOBOH OKOBKH.

10.3. ®yHIaMEHTHI IPECCOB CIEAYET IPOEKTHPOBATh, KaK MPABUIIO, B BU/E KECTKHUX IUIUT WM MOHOJIUTHBIX OJIOKOB.
10.4. ®yHnaMeHTHI BUHTOBBIX IIPECCOB, NPEIHA3HAYEHHBIX ATl IITAMIIOBKH MM KOBKH, CIIEAYET PACCUUTHIBATH C yUETOM
HMITyJIbCa BEPTUKAIBHON CHUIIBI U KPYTSAIIErocs MOMEHTa OTHOCHTENIBHO BEPTUKAIBHON OCH CIIEIYIOLIMM 00pa3oM:

a) aMIUIUTYJy BEpTUKANBHBIX KoJeOaHWH a,, M, (yHIaMeHTa cileqyeT ompenensaTh mo ¢opmyine (1) obsi3aTeTpHOTO
MPWIOKEHUST 2, B KOTOPOW 3HaueHHe Kod(uImeHTa BOCCTAHOBIECHUSI CKOPOCTH yJapa € CledyeT NPHHUMATh: IPH
XOJIOJHOH ImITaMITOBKE M KOBKe € = 0,5, Ipu ropsiaeil mrammoBke U KoBke € = (0,25, a 3HaYeHHE UMITyJIbCa BEPTHKAIEHON
cuiel J,, kKH-c(tc-c), onpenensercs mo Gopmyre

J=m,v, (59

IJIe M, - Macca MOCTYMATEbHO ABMKYIIMXCS Paboumx yacTel npecca, T (Tc-¢*/M);

V - CKOPOCTb MOCTYIATEILHOTO JBMKEHUS pad04MX 4acTell mpecca B MOMEHT ynapa, M/c;

0) amMIIMTYIBl TOPH3OHTAIBHBIX KOJIeOaHMH aj;, ¥, M, (QyHIaAMeHTa cieayer omnpenensts no dopmyinam (6) u (7)
0043aTeTbHOTO NPHIIOKEHUs 2; TPU TOM 3HaueHHe € To ke, 4yTo B 1.10.4a, a UMNyabC MOMeHTa .J,, NPUHHUMAETCs
paBHBIM

J 70,0, (60)

rie 6,, - MOMEHT MHEPIMH BPAIIAIOMMXCS PaBOUMX MacC mpecca, T-M>(TC M-C”), OTHOCHUTEIBHO OCH BUHTA;

© - YIIIOBas YaCTOTA BPAILICHHS BUHTA B MOMEHT y/Iapa, ¢, IPMHAMAEMAsl 110 33aHHI0 Ha IPOSKTHPOBAHHE.

10.5. AMIUIUTY/ibl BEPTUKANBHBIX @, M, 1 TOPH30OHTAIILHBIX @, M, KOJeOaHUH (QyHIAMEHTOB KPHUBOIIMIHBIX MPECCOB
NIPU ONEpalMiX IITAaMIIOBKH CJEAyeT Ompeaenars mo ¢opmyinam (2)-(5) oOs3aTenbHOro MPUIIOKEHUS 2, B KOTOPBIX
3HaueHne kodd¢uunenra € =0; UMITyJIbC BEPTUKAIBHON CHIIBI J, ONIpENeNseTcss IKCIIEPUMEHTAJIbHBIM IyTeM; NpHU
OTCYTCTBUH OIBITHBIX JIAHHBIX JOIYCKAETCSl UMITYJIbC BEPTHKAJIBHOW CHJIBI ONpenessiTh 1o (opmysie (59), yMHOXKast €ro
3Ha4YeHHe Ha KOA(PUIMEHT 77, KOTOPBIH YYUTHIBAET BIMSHHUE )KECTKOCTH TIOKOBKH U HAIWYKE JIIOPTOB B KWHEMATHUECKHX
napax KpHBOLIMIHO-MATYHHOro Mexanmsma; npu 10° kH(10’1c) < F,,,, < 6,3-10* kH(6,3-10°1c) momyckaercs npuHHMATh
1= Foonl6,3-10* (1= F0,/6,3-10%), a 1pu F,, > 6,3-10* (6,3-10°1¢c) k0o duiment 7 cieayer NpuHAMATE PaBHBIM |;
UMITyJIb¢ MOMEHTA J, IPHHUMAETCs PABHBIM UMITYJIbCY KPYTSIIEro MOMEHTA OT 3aMeIJICHNUs] BpaIlleH!s pabounx yacTen
Ipecca, BO3HUKAIOIIETO MPH BBHITOJHEHUH INTAMIOBKU, U ONpEAENsAeTCS IKCIEPUMEHTAIbHBIM IIyTE€M; IPH OTCYTCTBUH
ONBITHBIX JAaHHBIX 3Ha4eHue J, KH-M-c(Tc-M-C), HoImycKaeTcs onpenenars 1o popmyJe

F 5
J, =011 (61)

w(}

rae F,, - HOMUHaIbHOE ycumue npecca, KH(Tc);

J - nonHas nedopmanus MOKOBKU B MPOLECCE LITAMIIOBKH, M, OINpeiesseMasl U3 THIIOBOTo rpaduka pabouux Harpy3ok
JUTS paccMaTpUBaeMOil Moienu npecca (pabounii X0/ MoJ3yHa);

©, - YIIIOBas YaCTOTA BPALICHHs KPHBOLIKIIA, C ', IPHHUMAEMas 110 3aaHHIO Ha IPOEKTHPOBAHKE.

[Tpu onepauusix BBIPyOKH aMIUIMTYy BEPTHKaIbHBIX KoyieOaHUW (yHAaMEHTa d., M, CIeIyeT ONpelessTh 1o (opMyle
(1) oOs3aTenbHOTO MPHUIOKEHUS 2, B KOTOPOH kod(duiueHt € =0, a 3HaUCHHE HMITyJIbca J, CIEIyeT OIpPeIeaTh
OKCIIEPHUMEHTAIBHBIM IIyTeM; IIPH OTCYTCTBHH OIBITHBIX AAaHHBIX AOITYyCKaeTcs 3HAUCHHWE MMILYJIbCa J, ONPEAEeNATbH 110
hopmyie

0,3F;
— nom (62)

z >

@,

rae F',,, - HOMHHANbHOE ycuiue mpecca, KH(Tc), mpy onepamun BhIpyOKH;
®) - YIIIOBas YaCTOTa CBOOOIHBIX KOIEOAHMI CTAHMHBL, ¢, OIpe/ese Mas o GopmyJie

0 = |~ (63)



roe K, - KO3hOHIMEHT BEPTHKAIBHOW JKECTKOCTH CTaHWHBI, KH/M (TC/M), NpHHHMAaeMblii IO 3aJaHHI0 Ha
MPOEKTUPOBAHHKE;

m, - Macca BepXHeil 4aCTH NPECCa, PACTIONOKEHHOH BBIIIE CEPEIMHBI BHICOTHI CTAHHHBI, T(TC-C2/M).

10.6. ®yHAaMEHTHI THAPABIHYECKUX MIPECCOB, MPEIHA3HAYCHHBIX IS IITAMIIOBKH MM KOBKH, CICIYET PACCUMUTHIBATH HA
JIECTBUE UMITYJIbca BEPTHKAJIbHOW CHIIBL. [Ipy 3TOM aMIUIUTYIy BEpTHKAIbHBIX KojeOaHuil pyHIamMeHTa a, clieayer
omnpenessite no Gopmysie (1) o0s3aTenbHOrO NPHIOKEHHs 2, PUHUMas B Hell ko3¢ duuuent € = 0, a 3HaUCHHUE UMITYJIbCA
J, - no dpopmyie (59), B KOTOpOii v - MaKCUMaJIbHAsI CKOPOCTh OIYyCKaHHsI MOBHKHOM TpaBepChl, M/C.

11. DYHIAMEHTBI IPOKATHOI'O OBOPYJOBAHUA

11.1. TpeboBaHus HACTOSIIEr0 pa3/ieia pACHPOCTPAHSAIOTCS Ha MPOCKTHPOBAaHHE (YHIAMEHTOB OCHOBHOTO U
BCIIOMOTATENIFHOTO 00OpYyIOBAaHMS TPOKATHBIX M TPYOHBIX IIEXOB, a TakXe OOOPYIOBAaHHUS HENPEPHIBHOTO JHTHS
3aroTOBOK.

11.2. B cocraB UCXOJHBIX NaHHBIX JUIS MPOEKTHPOBaHUS (pyHIAMEHTOB MPOKATHOrO 00OPYAOBaHUS, KPOME MaTEPHAIOB,
yKa3aHHBIX B 1.1.1, TOMKHBI BXOJTUTH:

IUTaH OCHOBHBIX OCEH 00OPYHOBaHMS C MPUBSA3KOW K OCAM 3[aHHA, a TAK)KE OCHOBHBIE OTMETKH O0OPYHOBaHHS; IUIAH U
pa3pe3bl IOMENEHHH TEXHIYECKOTO OB FITH 3TaXa;

JTAaHHBIE O PACIOJIOXEHHUHU JIOTKOB U THAPABINYECKOTO CMBIBA OKAJMHBI M BO3MOKHBIE BXOJBI B TPAHIICH JIOTKOB, a
TaKXKe JAaHHBIC O PACIIOIOKEHIH MECT BO3MOYKHOTO TIOSIBICHHUS IIPOU3BOICTBEHHBIX BOJ;

YKazaHUS O pACIONIOKEHHH MECT, TJAe HEOOXOAWMO YCTPOWCTBO JIECTHHI], MOHTaXXHBIX IPOEMOB, OTPaXICHHHA H
MEPEKPBHITHIL;

JAHHBIE [UIS OTIPEeNEICHUs 3HAUCHIH MOHTA)XKHBIX HATPY30K, PacIiojlaraeMbIX B IMpeeNiaX MMEepPeKpPBITUS IToABajia U BO3JIE
HETO, B BUE IUIaHA, HA KOTOPOM YKAa3bIBAIOTCS CICTYIONINE OCHOBHBIE 30HBI ICHCTBUS HArpy30K: OT CTAllMOHAPHOTO
TEXHOJIOTHIECKOTO 000pYyIOBaHUS, OT BPEMEHHO pa3MeIaeMoro , CMEHHOTO O0OPYZOBaHU MPH PEMOHTaX C yKa3aHHEM
Beca, rabapuTOB, YHMCIa MOHTAXHBIX EIUHHI] M MHHHMAIBHBIX IIPOXOJIOB Ul HawOoiee TsDKEJIoro 000pyHIOBaHUS
(cMeHHBIE KJIETH, BaJKH C IOAYIIKaMH M T.I1.); JAHHBIE ISl ONpPEAEIEHHS BPEMEHHBIX Harpy30K OT MOJBHXXHOTO
TPAHCIIOPTa, COAEPKALINE XapaKTEPUCTHUKH U KOJIMYECTBO TPAHCIIOPTHBIX CPEACTB; IaHHBIE /ISl ONPEIeNICHNs] Harpy30K B
MecTax CKIaIMpOBaHUs MeTaula (Beca M pa3Mepbl THIOBBIX BapHaHTOB InTabeneld, MUpaMua W T.II. C yKa3aHHEM
MIPOXOJIOB MEXXIY HHUMH); BPEMEHHYIO Harpy3Ky OT OCTaJLHOTO 00O0pYIOBaHMS JIOITyCKAEeTCsl 3a]aBaTh B BUJE CIUIOIIHOM
PaBHOMEPHO pacIpeIeIeHHON Harpy3KH.

11.3. Tlon ocHOBHOE W BCIIOMOTATENBEHOE IPOKATHOE O0OPYAOBAHHE CIEIyeT NMPOSKTUPOBATh MACCHBHBIC MOHOJUTHBIC
OeToHHBIE U KeJIe300eTOHHBIE (YHAaMEHTHl ¢ HEOOXOAMMBIMH BBIPE3aM, OTBEPCTHSIMU M KaHajJaMH WM OOJIerdeHHbIe
(paMHOTO WJIM CTEHYAaTOTO THMA) MOHOJHWTHBIE WM COOPHO-MOHOJHUTHBIE JKENe300eTOHHBIE (YHIaMEHTHI C
WCTIOF30BaHUEM TIOJIOCTEH M YCTPOHCTBOM B CTAHOBBIX MPOJIETaX OOMIMX M MECTHBIX TEXHHUUYECKUX JTaXeW WITH
MOJIBAJIOB; TIPH 3TOM YCTAaHOBKY pabouell W IeCTepeHHOW KIETeH, peayKTropa W IPHUBOAHOTO IBHUTATENS CIELyeT
npeaycMaTpuBath Ha obuieM Qyngamenrte. Takue obiue obnerdeHHbie pyHIaMEHThI CIeAyeT YCTpauBaTh U3 BEPXHEH U
HIDKHEH IUTUT, COCOUHEHHBIX CTOMKAMHM W CTEHAMH WM MACCHBHBIMH YCTOSMH (OIOpaMH), OTHEICHHBIMHU IBaMHU OT
paboyeil MIomaaKy 1 31aHUS.

O6opynoBaHre MEITKOCOPTHBIX, MPOBOJOYHBIX W IITPHUIICOBBIX CTAHOB JIOITyCKAETCS pa3MellaTh B IPOJETHOH YacTH
BepxHell (yHIameHTHOW 1uMTbl. OCHOBHOE O00OpYZOBaHHE KPYIMHOCOPTHBIX U CPEIHECOPTHBIX CTAHOB CIEIyeT
pasMmemaTh HajJ HECYIMMMH omopamu (CTOWKaMH WM cTeHamu). Paboume ¥ IIecTepeHHBIE KIETH JIHCTOBBIX,
TOJICTOIMCTOBBIX, PENbCOOANOYHBIX U APYTHX TSDKENBIX CTAHOB CIIEIYeT YCTAaHABIMBATH HA MACCHBHEIC YCTOM.

11.4. B cmyyae, ecnm 3al0)KeHHE BCEX YYAaCTKOB (YHIAMEHTOB IIPOKATHOTO OOOpYHOBaHUS M 0OOOPYIOBaHUS
HETPEPBIBHOTO JIUTHS 3aTOTOBOK HA OJHOH OTMETKE IO TIyOWHE MPHBOAUT K IMEPepacXofy MaTEepHaloOB, NOITyCKAaeTCs
OTJENIbHBIC YYaCTKU (yHIAMEHTOB 3aKJIaIbIBaTh HAa Pa3HOM IIyOuHE.

OyHIaMEHTHI, pa3/ieleHHbIe TITyOOKUMH OTKPHITHIMHA KaHaJaMH (HAaIpUMep, KaHaJdaMd ISl CMBIBA OKAJIHHBI), CIEIyeT
CBSI3BIBATh IMOBEPXY >KEIE300CTOHHBIMH PacIopKkaMu depe3 3-6 M, pacIioioKeHHEe KOTOPBIX TOJDKHO OBITH YBSI3aHO C
pacmonoxeHrneM 000pyI0BaHUS.

11.5. ApmupoBanue GpyHIaMEHTOB CII€AyeT IPOU3BOAUTH B COOTBETCTBHHM C yKazaHUsAMH pasz. 1. Ilpm 3TomM BepxHIOIO
apMaTypy MacCHBHBIX ()yHOAMEHTOB CJEIyeT YKJIAAbIBaTh TOJBKO IO/ CTAaHMHAMH OOOPYAOBAaHHS C JHHAMHUYECKUMHU
Harpy3Kamu.

JlnameTphl cTep)KHEH HIKHEH apMaTypsl ClIeyeT MPUHUMATh He MeHee 16 MM i1t yHIaMEHTOB JATUHOM 10 30M u 20MM
- IUHOM cBbIie 30M.

11.6. Ilox cranHaMu 000pYyIOBaHUS, BOCIPHHUMAIOIIMMHU CUCTEMATHUCCKH JICHCTBYIOIINE YAapPHBIC HATPY3KHU, CICIyeT
IpegycMaTpuBaTh YCTaHOBKY 2-3 CETOK, paclojlaraéMbIX B COOTBETCTBUM C ykazaHusaMmH 1.1.15. Ilpu atom BepxHue
CEeTKH, TOXOIIIue 10 Kpas (pyHIaMeHTa, CIeqyeT 3arn0aTh BHU3 BIOJbh BEPTHKAJIBHON TPaHM Ha UIMHY 15 quaMeTpoB
3aru0aeMbIX CTEPIKHEH.



11.7. Ilpm HaTMYUM MECTHBIX BO3ACHCTBUH OT JIy9UCTOH TEIUIOTHI, YAApOB KyCKaMH Mafaroliell OKaIWHBI H T.IIL
BEpTHKaJIbHbIE TpaHu (yHIAMEHTa CIEeAyeT apMHpOBaTh CETKAMH M3 CTep)KHEH OuamMerpoM 12MM ¢ KBaJpaTHBIMH
sueiikamu pazmepoM 200Mm.

11.8. Pacuer xonebaHuii MacCUBHBIX (hyHIAMEHTOB I10]] IPOKATHOE 000PYI0BaHKE BBHITIOIHATH HE TPeOyeTCs..

Pacuer mpo4HOCTH 371€MEHTOB (DyHIAMEHTOB BBIIIOJIHAETCS B COOTBETCTBHHU ¢ yKazaHusmu mm.l.22 u 1.23. Ilpu stom
Harpy3KH, BO3HUKAIOIIUE Npu pabore 000pyAOBaHUS B UCKIIOYHUTENBHBIX CydasX, HaIpUMEp, IPH PE3KOM HapyIICHUH
TEXHOJIOTMYECKOT0 Ipoliecca, ¥ Harpy3Ky, BOSHUKAIOIUE MTPH aBapusx (II0JIOMKa LIMUHJENeH, COSANHUTENBHBIX My(DT U
T.I1.), OTHOCSITCSl K BDEMEHHBIM OCOOBIM Harpy3Kam.

12. DYHIJAMEHTbBI METAJJIOPEXKYIIUX CTAHKKOB

12.1. B cocTaB MCXOJHBIX NAHHBIX JJISl TPOSKTUPOBAHUs (DYHAAMEHTOB METAJUIOPEKYILIMX CTAHKOB, KPOME MaTEepHaIOB,
YKa3aHHbBIX B 1. 1.1, TOMKHBI BXOUTH:

YEPTEIK OMOPHOM MOBEPXHOCTU CTAHHHBI CTAHKA C YKa3aHHUEM OIOPHBIX TOUYEK, PEKOMEHIYEMbBIX CIIOCOOOB YCTAHOBKH U
KpEIUICHHS CTaHKa,

JIAaHHBIE O 3HAYCHUSIX HArpy30K Ha (yHJAMEHT: JUIsi CTAaHKOB ¢ Maccoil jo 10T - oOuias Macca cTaHka, a Juis CTAHKOB C
Mmaccoii 0osnee 10T - cxema pacroyIoKEeHHUs] CTATHYECKUX HArPY30K, IepeaBaeMbIX Ha (YHIaMEHT;

JUISL CTAaHKOB, TPEOYIOINX OTPaHWYCHUS YIPYToro KpeHa pyHAaMeHTa, - JaHHBIE O MPEeIbHO JOITyCTUMBIX H3MEHEHUIX
TMOJIOKCHUA HEHTpa TAKECTH CTaHKa B PE3YJILTATC YCTAHOBKH TAXKEIIbIX ﬂeTaﬂeﬁ U NEpEMEIICHUA Y3JI0OB CTaHKa (I/IJ'II/I
MaKCHUMAaJIbHBIE 3HAUEHUS Macc JeTajei, MacChl MOABIKHBIX y3JIOB M KOOPAMHATHI UX HMEPEMEIICHHNS), a TAK)KE JaHHBIE O
MpeebHO JOMYCTHMBIX yTIIaX MOBOPOTa (PyHIaMEHTa OTHOCUTEIHHO TOPU30HTAIBHON OCH;

JTAaHHBIE O KJIACCe CTAHKOB II0 TOYHOCTH, a TaKXe O JKECTKOCTH CTaHMHBI CTAaHKOB, O HEOOXOIMMOCTH OOECIICYECHHUS
KECTKOCTH 32 cUeT pyHIaMEHTa 1 O BO3MOXKHOCTH YaCTOM NePECTAHOBKH CTAHKOB;

JUTS. BBICOKOTOYHBIX CTAHKOB - YKa3aHUS 0 HEOOXOAMMOCTH U PEKOMEHIYEMOM CIOCO0e X BHOPOHM3OIISIINN: KPOME TOTO,
B 0c000 OTBETCTBEHHBIX CIIydYasX JJIS TAKUX CTAHKOB (HAIIPUMeEp, MPH yCTAaHOBKE BBICOKOTOYHBIX TSDKEIBIX CTAHKOB FITH
MPU YCTaHOBKE BHICOKOTOYHBIX CTAHKOB B 30HE MHTEHCHBHBIX KOJICOAHHH OCHOBAHMIT) B MICXO/IHBIX JAHHBIX JJISI TPOCKTH-
POBaHUS JOJDKHBI COEPKATHCS PE3yIbTaThl H3MEPEHUI KOJIeOaHNH IPyHTa B MECTaX, IPEAyCMOTPEHHBIX IS YCTAaHOBKU
CTaHKOB, W JpyTHe JaHHbIE, HEOOXOMUMEIE IJIS OINpEIeNICHUs MapaMeTpOB BHOPOHM3OAIMU (NPEHeThHO IOITyCTUMBIE
aMIUIMTYIbl KOJIeOaHui (yHAaMEeHTa WM MPEJeSbHO JOMYCTUMbIE aMIUTUTY/bl KOJIEOAHUI DJIEMEHTOB CTaHKa B 30HE
pe3aHus U T.I1.)

12.2. CraHku B 3aBUCHMOCTH OT MX MAaCChl, KOHCTPYKIIMU U KJIACCA TOYHOCTH JIOITYCKAETCSl YCTaHABINBATh HA OETOHHOM
MOJICTHJIAIOIIEM CJIO€ Iojla IeXa,Ha YCTPOCHHBIE B IOy YTOJIICHHBIC OCTOHHBIE WM >KEIe300€TOHHBIC JICHTHI
(ytleHTOUYHBIE (DYyHAAMEHTBI) WIIM Ha MacCHBHBIE (pyHIaMEHThI (OAMHOYHBIC HIIH OOIIHE).

12.3. Ha moacTuiaromieM ciioe moja Iexa cleayeT yCTaHaBiIMBaTh CTaHKU ¢ Maccod a0 10T (Mpu COOTBETCTBYIOLIEM
obocHOBaHMH A0 15T) HOpMajabHOW M TOBBIMIEHHOW TOYHOCTH C KECTKHUMU M CpPEeIHEH >KECTKOCTH CTaHWHAMH, IS
KOTOpBIX //h < 8 (rme [ - mwHa, M, & - BBICOTA CEYCHUS CTAHWHBI CTaHKA, M), & TAK)KE BBHICOKOTOYHBIC, BHOPOU3OJIALIMIO
KOTOPBIX JOMYCKAeTCsd OCYIIECTBIATh MPH IOMOIIHM YIPYTHX OIOp, PACIIOIOKEHHBIX HETOCPEACTBEHHO IO/ CTaHUHOMN
CTaHKa.

Ha ycTtpamBaeMbie B MOy Ii€Xa YTOJIICHHBIC OCTOHHBIC WJIHM eJe300€TOHHBIC JICHTHI JOMYCKAETCS YCTaHABJIUBATH
cTaHku ¢ Maccoi g0 30T.

12.4. Ha ¢byHaaMeHTBI clielyeT yCTaHaBIMBATh CTAHKH CIIEAYIOIIUX BHOB!

C HEOXKECTKMMHU CTaHMHAMH C OTHOIICHWEM [/h>8 W ¢ COCTAaBHBIMH CTAaHHMHAMH, B KOTOPBIX TpeOyemas >KEeCTKOCTh
oOecrieunBaeTCs 3a cueT (PyHIaMCHTa;

¢ maccoi 6osee 10T (mm 15T mpu COOTBETCTBYIOIIEM OOOCHOBAaHHM) MPH TOJNIIMHE OSTOHHOTO IMOJCTHJIAIOIIEIO CIIOS
10J1a, HEJIOCTATOYHOM JUIsl YyCTAHOBKH CTAHKOB JaHHOW MacChI;

BBICOKOTOYHBIC, JIJIA Bl/I6p01/I3OJ'lﬂI_ll/II/I KOTOPBIX HeO6XOZ[l/IMa YCTaHOBKaA CIICHHUAJIbHBIX q)yHIlaMCHTOB.

ITpumeyanue. YcTaHOBKAa BBICOKOTOUYHBIX CTaHKOB Ha o0mue (yHZaMEHTHI JOMYCKaeTcs TONBKO B CIy4YasX, €CIM B YHCIE TIPYNNbl CTAHKOB,
yCTaHABIIMBAaEeMbIX HE OJMH (YHIAMEHT, OTCYTCTBYIOT TaKue, NpH paboTe KOTOpPBIX OyAyT BO3HHMKAaTh JIMHAMMYECKHE HArpys3KHd, BbI3bIBAIOIIUE
KOJIeOaHUsI ¢ aMIUTUTYAaMH, TIPEBBIMIAIONIMMH IIPESIIBHO JIOIyCTHMbIE, yKa3aHHbIE B 3aJaHHU Ha IIPOSKTHPOBaHUE.

12.5. Jlns BBICOKOTOYHBIX CTAaHKOB, YCTAHABIMBAaEMbIX Ha BHOPOM30JIMPOBAHHBIX (YHIAMEHTaX M TpeOyomux
MepHOANYECKON IOCTUPOBKH, PEKOMEHJYETCs HCIIOIb30BaTh KOMOMHUPOBAHHBIE YIPYTO-XECTKHE OIOPHBIE 3JIEMEHTBHI,
MIO3BOJISIIOIIME MIEPEXOUTH OT YIIPYTOi YCTaHOBKH (hyHIAMEHTa, 00eCeYnBaloIeii ero BUOPOU30IISILHNIO, K KECTKOH.
IIpy TpPOSKTUPOBAHWM BUOPOW3OIMPOBAHHBIX (YHIAMEHTOB CTAHKOB HA PE3WHOBBIX KOBPHKAaX JOJDKHBI OBITH
MIPELyCMOTPEHBI YCTPOICTBA, 00ECIIeYMBAIOIINE BOZMOXHOCTh CMEHBI ATUX KOBPHKOB.

12.6. JIna oouHOYHBIX (PYHIAMEHTOB CTAaHKOB HOPMAlbHOH M TOBBIIICHHOW TOYHOCTH C Maccoil no 30T BeICOTY
(yHIaMeHTa cieayeT IpUHUMATh B COOTBETCTBHH C JaHHBIMH, IPUBEICHHBIME B Ta0I. 13, a U1t CTaHKOB € Maccoii boiiee
30T - Ha3HayaThb M3 YCIOBUS OOECHEUYEHUs] HEOOXOJIUMOH >KECTKOCTH CTaHUHBI 3a cyeT (yHAaMEHTa, a TaKKe M3
KOHCTPYKTHUBHBIX COOOpa’keHHH B (B YaCTHOCTH, B 3aBHCUMOCTH OT IIyOMHBI IIPHSIMKOB).



12.7. Beicory o00mux (yHAaMEHTOB CTaHKOB HOPMAQJIBHOM M TIOBBIIIEHHOW TOYHOCTH CIIEAYET ONPEACNIATh 10
pe3ynbraram pacyera (yHAaMEHTa 10 MPOYHOCTH U KECTKOCTH C yYETOM MHUHUMAJIBHO HEOOXOJMMON BBICOTHI (CM. TaoJI.
13), obecreunBaromieii TpeOyeMyr0 IKECTKOCTh CTAHHHBI OTICIBHBIX CTAaHKOB, a TakKXe M3 KOHCTPYKTHUBHBIX
cooOpaxkeHHid, 0COOEHHOCTEH JaHHOTO BHA CTaHKA U YCJIOBHUI €ro 00CITy)KMBaHHUSL.

12.8. ®yHgaMeHTHI CTAHKOB CIEAYET apMHUPOBATh CETKaMU U3 CTepxkHel nuameTpoMm 8-10 MM ¢ KBaJpaTHBIMH STYEHKaMH
pasmepom 300 MM, ykiaapiBaeMbiMH Ha pacctostHum 20-30 MM OT BepxHeH M HIKHEl rpaHeil GpyHnaMeHTa.

12.9. YcTraHOBKY CTaHKOB JOIYCKAaeTcsl NMPOU3BOJMTH KaK Oe3 KpEIJICHUs, TaKk U C KperuieHneM (yHIaMEeHTHBIMU
6oxramu. [Ipu 3TOM KperuieHne CTaHKOB (DyHIaMEHTHBIMHU 00JITaMH 00S3aTENBHO:

pu HEOOXOTUMOCTH OOECIeYeHHs COBMECTHOH paboThl CTaHWHBI ¢ (YHOAMEHTOM (HampuMep, CTaHKOB BBICOKOM
TOYHOCTH, YCTAaHABJIMBAaCMbIX HA OJWHOYHBbIE (DYHIAMEHTBHI, HJIM CTAHKOB C HEXKECTKHMMH CTaHWHAMH, B KOTOPBIX
TpeOyemasi )KeCTKOCTh CTAaHWHBI 00eCIIeunBaeTcs 3a cueT QyHIaMeHTa);

IpU OUHAMUYECKHX HArpy3kaXx OT BO3BPAaTHO-TIOCTYIATENBHO IIEPEMENIAIONINXCS Macc (HampuMmep, B IPOIOIBHO-
CTPOTANBHBIX CTaHKAaX) WIM OT BPAINAIOMINXCS HEYPaBHOBEHICHHBIX MAacC, KOTOPBIE MOTYT BBI3BaTh IE€PEMEIICHHS
(yHmamenTa mpu paboTe Ha CKOPOCTHBIX peknMax (HalpuMep, B TOKapHBIX U (Ppe3epHBIX CTaHKaX).

Tabmuma 13

Beicora dpynnamenTa i, M, moj
METAIOPEXKYIIHE CTAHKA

I'pynna Cranku HOPMAaJIbHO# U MOBBIIEHHOM
CTaHKOB TOYHOCTH ¢ Maccoii 10 30T
1 TokapHble 03 [ I
b

T"opu3oHTaIBHO-TIPOTSKHBIE
TpononeHo -dpeseprbie
IIpo10s1bHO-CTpOrabHbIE

2 InudosanbHbe 0.4 \/Z

3 3y6ope3Hbie
Yoo 0,6vL

KapycespHble, BEpTHKaIbHBIC OJIyaBTOMATHI
W aBTOMAThI

KapycensHo-¢pesepHbie

KoHcobHO- 1 6e3K0HCOIBHO-(pe3epHbIe
T'OpH30HTAIIBHO-PACTOYHbIS

4 BeprukanbHo- 1 paguanbHO-CBEPIUIbHbBIE 0,6-1m

5 TlonepeyHo-cTporanbHbie U JOIOEKHBIE 0,8-1,4m

O6o3Havenue: L - mmHa QyHIaMeHTa, M.

IMpumewanns: 1. Jna rpynn 4 u 5 Oonbluwe 3Ha4YeHHS CleAyeT HOPHHUMATh OIS CTaHKOB
OOJIBIINX pa3MEpPOB.

2. JIyist arperaTHbIX CTAHKOB ITOBBIIIEHHONW TOYHOCTH, MHOTOOIICPALIIOHHBIX CTAHKOB U CTAHKOB
C TNpOrpaMMHBIM YIpaBieHHEM (OTHENBbHBIX WIH B aBTOMATHYECKHX JIMHUSX) BBICOTY
(yHIaMEHTOB clenyeT yBennuuBaTh Ha 20%.

12.10. Tlpu ycTaHOBKE CTAHKOB Ha YTOJIICHHBIX OCTOHHBIX HJIHM JKEI€300CTOHHBIX JICHTaX IO0JIa WM Ha OTICIBbHBIX
(yHaamMeHTax JIeHTHI M (YHAaMEHTBI CIIe[yeT PAacCYMTBHIBATh HAa IIPOYHOCTh Ha JEHCTBUE pacyYETHBIX CTATHYECKUX
Harpy3o0K B COOTBETCTBHH € yKazaHUsAMU . 1.22 11.23 u B ciiyyae He0OXOIMMOCTH - Ha JKECTKOCTh (CM. 11.12.6).

12.11. Pacuer ocHOBaHMH (YyHZAMEHTOB IO AedOpMaIMsIM CIEAYEeT MPOM3BOAWTH B CIIydasX OTPaHHYECHUS YTIIOB
noBopora (yHAaMeHTa, NPH 3TOM JOIyCKaeTcs npeHeOperatb ynpyroctelo (yngamenra. Pacyer yrioB mnoBopora
(byHIamMeHTa clemyeT BBINONHATH Ha JeHCTBHE pacdeTHbIX (¢ Kod(b(ULIHEHTOM HANEKHOCTH IO Harpyske j=1)
CTaTUYECKUX, IKCLIEHTPUYHO MPUI0KEHHBIX HAarpy30K.

12.12. Pacuer konebannii HEBUOPOM30JIMPOBAHHBIX (PYHIAMEHTOB CTAaHKOB, KaK IIPABHJIO, HE BBIIOHSIETCS.

12.13. PaccrosiHue OT (PyHAAMEHTOB BBICOKOTOUHBIX CTAHKOB JIO (DYHIAMEHTOB CTAHKOB, pPa0OTAIOIIUX CO
CO3HATENBHBIMU AUHAMIYECKUMH Harpy3KaMu (I0JI0eXKHbBIEe, CTPOTAIbHBIE U T.11.), JOJDKHO OBITH HE MeHee 15M.
JlomycTUMOCTh YCTaHOBKH BBICOKOTOYHBIX CTAHKOB B 30HE JIEMCTBUS Pa3IMYHOIO POAA MPOMBIIIJICHHBIX M TPAHCIOPTHBIX
WCTOYHHMKOB BHOpaluii cieayeT NpoBepsTh PaCYeTOM B COOTBETCTBUH C 00513aTEIbHBIM IPHIIOKEHHEM 4.

13. ®YHIAMEHTBI BPALIAIOIIUXCS IMTEYENA

13.1. TpeOoBaHMsI HACTOSIIEro pas3jena paclpoCTPAHSIOTCS Ha NPOEKTHPOBAHHWE (YHIAMEHTOB BpAIAFOLIUXCS
00XHTOBBIX TIeUei ¢ 9uCIIoM onop Oojiee IByX.

13.2. B cocTaB HCXOAHBIX AaHHBIX JUIS IPOEKTHPOBAHMS, KPOME MaTEPHAIIOB, YKa3aHHBIX B 1. 1.1, JTOJDKHBI BXOHTS!
YepTeXH KOpITyca Ie4H C yKa3aHHEeM TOJIINH CTaJbHOH 000JIOUKH, pa3MepoB OaHAaXel U TONIHHBI PyTEpPOBKH;

JTaHHBIE O YHCIe 3yOheB BEHIIOBOW IIECTEPHH; 3HAYCHUSI HAarpy30K Ha (DYHIAMEHTHI OT OIOPHBIX PaM M POJIHMKOB, a TAKKe
Ha OII0py PUBOAHOTO 000PYJOBAaHHS OT MEXaHU3MOB IIPHUBO/IA;

YacTOTa BpallleHHsl KOPITyca MeYH B 3KCILUTyaTallMOHHOM PEKHME;

3HaUYEHHE MaKCUMaJIbHOTO YCHJIMS B TUIPOYIOpPE JUIs Nleyeild, CHa0XKEHHBIX THIPOYHOPaAMH.



13.3. OyHOaMeHT BpalIaloLIelcs Ie4n JOJDKeH MIPOSKTHPOBAThCS, KaK IPAaBHIO, B BUIE OTHEIBHBIX XKEIe300€TOHHBIX
OIIOp PaMHOMU MJIM CTEHYATOH KOHCTPYKIIMH, BBITOJIHAEMBIX MOHOJIUTHBIMHI WM COOPHO-MOHOJIUTHBIMHU U OTAEIBHBIMU OT
(yHIaMEHTOB W JpPYrMX KOHCTPYKIMH 3naHus. [Ipu 3ToM npuBoaHOE 00OpYyIOBaHHE M OJVKAMIIYIO POJIMKOOIOpPY
HEOOXOAMMO pa3MellaTh Ha OJIHOM OIOpe CTEHYaTOH KOHCTPYKIMH CO CTEHaMH B JIBYX B3aWMHO IEPHEHIMKYJISPHBIX
HAarpaBJICHUIX.

13.4. PacueTHOli cxeMOM yCTaHOBKM (meud W (yHIAMEHTa) SIBISiETCs Hepaspe3Has Oajka (KOpIyC Ie4H), LIapHUPHO
OIMpAIOIIasics Ha YIPYTUe ONOphl. YIPYroCcTh ONOP YYUTHIBAETCS B BEPTHKAJIHLHOM M TOPU30HTAILHOM HalpaBJICHUIX.
BeprukanbHble U TOPU30HTAIBHBIE HAIPY3KHU Ha OIOPBI, HAIPaBJICHHbIE NEPIIEHANKYJSIPHO M BJOJIb OCH II€YH, CIIEIyeT
OTIPEIETISITH C yYETOM COBMECTHOM pabOTHI KOpITyca ey U pyHIaMeHTa.

13.5. Ilpu npoekTupoBaHuK OMop KO3(D(GHUIMUEHTHI MX KECTKOCTH B TOPU30HTAILHOM HAlPaBICHUH, TIEPIECHIUKYISIPHOM
OCH Ie4H, CJIeAyeT NPUHUMATh HEe MeHee KOI((PHIUEHTOB JKECTKOCTH KOpIyca Ieyd, NMpUYeM Uil KpaiHUX Onop He
MeHee KO3 UIMEHTOB KECTKOCTH KOpITyca IIeYl B MECTE PACIIOJIOKEHHUS COCEAHUX C HUM OIIOP.

IMpumeuanne. Ilog kodpdUIHEHTOM KECTKOCTH KOpIyca MHE4M CleAyeT IIOHHMAaTh PEaKnUIo Hepaspe3HOd Oalnku B MeCTe PACIIONOMKEHHS
paccMaTpuBaeMOii ONOpHI IIPU €€ TOPU30HTAIBHOM €IMHMYHOM CMEILEHUH MONEPEK OCH MEUH.

13.6. HopmaTuBHBIE TOpPU3OHTaIbHBIE HAarpy3ku Ha omopsl F,, KH(tc), nelcrByromue BAOJIb OCH I€UH, CIELYeT
OTIpENIEISATh 1O (hopMyJIe

Inv“ !

Vo f

F;1,t =—,
cosa

(64)

rue F,, - HOpMaTHBHas BEepTHKaJIbHAs Harpyska, kH(rc), onpeaensemas 1o COOTBETCTBYOIEMY codeTaHuto (11.13.9);

ky - k03pULHEHT TpeHHs NOAO0AHAAKHOM 00€UaliKK 110 OIIOPHBIM POJIMKAM, IIPUHUMAEMbIH paBHbIM 0,2;

0L - YTOJI MEX/Iy BEPTHKAIBIO M MIPSIMOM, COETMHSIONIEH 0Ch KOPITyca C OCHI0 OMOPHOTO POJHKA.

13.7. T'opu3oHTaIbHBIE HATPY3KHA Ha OMOPHI, EHCTBYIOMINE BAOIb OCH IeYH, TP 0OOCHOBAaHWU PACYETOM JOITyCKAeTCs
nepeaaBaTh Ha OMOPY MPHUBOJAHOTO 000PYIOBAHUS CTATFHBIMU PACIIOPKaMH, CBSA3BIBAIOIIMMHE OMOPHI HA YPOBHE HX BEpXa.
IIpu pacyere pacnopok, KpoMe YCHIHH, yKa3aHHBIX B 1. 13.6, ciliegyeT y4umTBIBaTh YCHIIUS, BO3HHKAIOMIME B HHUX OT
TEMIIEPATYPHBIX BO3AECUCTBUM.

13.8. HopmaruBHble LUKIWYECKHE HArpy3ku (BeprukanpHas F,,, ¥ TOpH3OHTanbHas F), ;, JOEHCTBYIOIIAs
MEepPHeHANKYJSIPHO OCH TI€4HM) Ha ONMOpbl OT Beca IIeYd, TEIUIOOOMEHHBIX YCTPOWCTB, (PYyTEPOBKH U O00XKHUIaeMOro
Marepualia, MOHTKHBIX M TEMIIepaTypHbIX aedopmanuii kopmyca neun, KH(TC), BOZHHKAOLIME TPH BPAILCHUH €YU C
SKCIEHTPUCHTETOM, CIIEAYEeT OIpPENeNsiTh B COOTBETCTBUU C PACUETHOW cxeMmoH, ykasanHoi B m. 13.4. Ilpm stoMm
HE00X0IMMO TIPUHUMATh MaKCHUMaJIbHOE 3HAYCHHE PEaKIUH, MOJydaeMoe Ha OIMOope MPH AKCIEHTPUCUTETE OCH KOpIyca
medn, paBHOM 20MM, 3aaBaeMOM TIOOYEPETHO Ha KaXIOHW Orope B BEPTHUKAIGHOM M TOPHU3OHTAIHHOM HAIpPaBICHUSX.
MakcumanbHble pacyeTHble HArpy3KH MeYd C YHCIOM OINOp He OoJjiee 4eThIpeX JOIMYCKAeTCsl ONPElelsTh IMpH
SKCIEHTPHUCUTETE OCH KOpITyca Imedn, paBHOM 10mMM.

IIpumeuanue. Harpysku F, ,, u F), , Ul TPEX- U YETBIPEXOMOPHBIX NeYel JO0ITYyCKAETCs ONPENEIATh IPU IKCLEHTPUCUTETE OCH KOPITyca IeYH, PAaBHOM
10Mm.

13.9. Pacuer omnop 1o npoYyHOCTH IPOU3BOJUTCS Ha CIEIYIOIINE coueTanus Harpysok: 1) F,, Fy, 2) F.,., Fi., Fy, toe F,, F,,
F, - pacueTHBIe Harpy3KH Ha paccMaTpuBaeMyto omopy, KH(Tc), onpeznensieMble B COOTBETCTBUH € YKazaHUAMH Il 13.6,
13.8 u 1.23; F,,. - pacueTHas BepTHKaJIbHasI Harpy3Kka Ha omnopy, KH(Tc), onmpenensemMast B COOTBETCTBHH C YKa3aHISIMH II.
13.4 Ge3 ydeTa 3KCUEHTpUCHTETA NeuH; F,. - pacueTHas TOpU3OHTalbHAs Harpy3ka Ha omopy, kH(tc), nelicTByromas
BJIOJIb OCH TI€4H, OTpEJesieMasl B COOTBETCTBUU C yKa3aHUsIMU 1. 1.23 mpu 3amene Harpysku F, ,, B ¢popmyine (64) Ha
Harpy3Kky F, e

IMpumevanns: 1. [l omop, 000pyIOBaHHBIX THAPOYIIOPAMH, B KauecTBE PACUCTHOIO 3HAYECHHS TOPH30HTANBLHON HArpy3KH, HAIIPaBICHHOU BIOIb OCH

neun, I, KH(TC), cnenyer npunumars naubonsinee u3 gByx ee 3HaUeHH, ONpe/iesieHHbIX 10 GopMmyie (64) 1 N0 YCHIIIO B THAPOYTIOPE.
2. Pacuer orop Ha BTOpOE COYETAHHME HArPY30K CIEAyeT MPOM3BOAUTH C Y4ETOM MOMEHTA, ACHCTBYIOIIETO B TOPH30HTAIBHOM IIOCKOCTH OT HArPy3KH
F,, IPUII0KEHHOM! TOJIBKO K OIHOMY U3 POJIMKOB OIOPHI IIEYH.

13.10. Pacuer ene300€TOHHBIX 3JIEMEHTOB OIOP Ha BBIHOCIMBOCTH CIIEAYET IPOU3BOIUTH Ha HATPY3KH, ONPEAEIsIeMble B
COOTBETCTBHH C yKa3aHUAMH 11.13.9, npuauMas ko3GUIMEHT HafeKHOCTH 1o Harpyske = 0,8.

13.11. IInomaae NOAOMIBEI OMOPHI CIEAYET ONPENEISATh U3 YCIOBHS JOIyCTUMOCTH €€ OTPbIBa OT OCHOBaHHUS He Ooiiee
YETBEPTH IINPUHBI ITOJIOIIBEI.

13.12. dyHaaMeHTHI O] IEYH CIIEAYET [IPOSKTUPOBATh TAKUM 00pa3oM, YTOObI 3HAYEHHUsI IEPBOI YaCTOThI COOCTBEHHBIX
BEPTHKAJIbHBIX U TOPU30HTAIBHBIX KOJIEOAHWH yCTAaHOBKH, OIpeJelisieMble Ul pacyeTHOM cxeMbl 1.13.4, oTnnyanuch He
MeHee ueM Ha 25% OT 3HAYCHHs YaCTOThI 3aLeIUICH s 3yObeB IPHBOIA O, C ', BEIYHCICHHOI 110 hopMyIie

®=0,105Nn,, (65)



rae N - gnucio 3yOpeB BEHIIOBOH IIECTEPHH;
1, - 4aCTOTA BpaLIeHHs €4, 00/MUH.

IMTPUJIOXEHME 1
Obs3arenbHOE
PACYET KOJEBAHU ®YHIAMEHTOB MAIIWH C NEPUOJUYECKUMHU HATPY3KAMUM'
PamHble pyHIaMEHTHI

1. AMIUTHTYIBI TOPU30OHTALHO-BPAIIATEILHBIX KOJIEOAHHN OTHOCUTEIBHO BEPTUKAIBLHONH OCH BEPXHEH IUIMThI PAMHBIX
(byHIaMEHTOB @, ,, M, CIIELyeT ONpeNeNTh o hopMye

ap,= a;t ayly, (1)

rae a, - aMIuiuTyJa rOpu30HTaJIbHBIX KoJieOaHui LEHTpA TAKECTU BerHeﬁ IJINTBI, M, BBIYHUCJIICMas 110 q)opMyne

X,St

a, = ; )
=@, +ae)? @4,y

a, - aMIIMTyaa (yron moBopota), paj, BpallaTelbHbIX KOJEOaHNH BEpXHEH MIMTHI OTHOCHTEIBHO BEPTHKAIBHOH OCH,
MIPOXOAAIICH Yepe3 ee ICHTP TSHKECTH, OTpeaessieMas o GopMmyIie

a, = R ; (3)
\/[1—(w//1w)2] +4(&)) (@1 2,)°

® - YacTOTa BPALLECHUS MAIlIUHBI, c'l, ®=0,105n,;

n, - 94aCTOTa BPAIICHHUS MAIIUHBI, 00/MHUH;

{5 - COOTBETCTBEHHO IIEpPEMEIEHHUE, M, U YToJl IOBOPOTa, Paj, LIEHTpa

@y, TSDKECTU BEPXHEH TJINTHI IPU CTATUYECKOM JEHCTBHHM CHUIIBI [, 1 MOMeHTa M., onpesiensemsle o Gopmynam

F,
ax,st :_h; (4)
Sx
M
a, = )
w,st Sy/

3mecs F), - pacueTHOe 3HAYCHHE TOPH30HTAIBHON COCTABIAIONICH AWHAMHYECKON Harpysku, KH(Tc), ompexensemoe mo
COOTBETCTBYIOIIUM pa3zeiaM ¢ y9eToM yKa3anui m.1.23;

M, - pacueTHOe 3HAYCHHE BO3MYINAIOIIETO MOMEHTA OTHOCHTEIBHO BEPTHUKAIBHON OCH, HMPOXOAALIEH dYepe3 IEHTP
TSDKECTU BepXHei iuThl, KH-M(TC-M), [l MAIlIMH C BPALAIOLUIMMUCS YaCTAMH CleayeT npuHumarts M, = F, 1,/ 2;

SeSy - K0O3QOHUIUEHTBI JKECTKOCTH CHCTEMBI (PYHIAMEHT - OCHOBAaHUE COOTBETCTBEHHO B FOPU30HTAIILHOM HAalpPaBIIEHHH,
MEPIICHANKYISIPHOM OCH Bajla MamuHbl, KH/M(TC/M),H TpH TOBOpOTE B TOPHU3OHTAIBHOH mockoctd, KH-m(Tc-M),
ompenernsieMbie 1o Gopmyinam (6) u (7) HACTOSAIIETO MPHIIOKEHUS;

g & v - OTHOCHTENBHbIE AeMII(HUPOBaHKs CUCTEMBI (DyHIAMEHT - OCHOBaHHe, onpezensemsle o Gopmynam (12) u (13)
HACTOSAIIETO MPHUII0KEHHS;

Ay, Ay - YTJIOBBIE YACTOTBI IT'OPU3OHTAIBHBIX M BpAIATENbHBIX KojeOaHUH (yHIaMeHTa OTHOCHTENBHO BEPTHKAIbHOH
OCH, TPOXOJIAIIEH uepe3 LEHTp TAKECTH BepXHell IIHTHI, ¢, ompenensemsie no popmyram (14) u (15) macrosmero
NIPUIIOKEHUS;

Iy - paccTOsIHME OT LEHTpPA TSHKECTH BEPXHEH TUIMTHI IO OCH HanOoJIee yIaJIeCHHOTO OAIIMITHUKaMH MaIllHHBI, M.

IK MamuHaM € NMEPUOANYCCKUMHU HArpy3KaMu OTHOCATCS MAILIWHBI C BPpAIAIOMIMMHUCA YaCTsAMH, KPUBOILIUITHO-IIATYHHBIMHA MEXaHU3MaMH, ,ElpOﬁl/lJ'lKl/l u
Ap.

2. KoapuuueHTsl KeCTKOCTH KOHCTPYKIMM (DyHIaMEHTa C y4eTOM yNpyrocTu ocHosanus Sy, kH/m(tc/m), u S,
kH-Mm(TC-M), criemyeT BEIYUCTATH 10 (popMyiam:

1
UK (R TK )+ (1SS

(6)

X



1

Sy = o
(1/K,)+(1/S)

()

B dhopmynax (6) u (7):

h - BeIcOTa (pyHIAMEHTa, M;

K., Ky, K, - K03QUIUEHTBI )KECTKOCTH OCHOBAHHS COOTBETCTBEHHO NPH YNPYroM PaBHOMEPHOM K, U HEPaBHOMEPHOM
K, ciBure 1 HepaBHOMEPHOM CXaTHU K, ONpeJenseMble B COOTBETCTBUHU ¢ TpeboBanusamu 1.1.27 un m. 1.36;

S, - cymma KOI(p(DHUIHEHTOB XECTKOCTH BCEX MOMEPEYHBIX paM (yHAAMEHTa B TOPH30HTAIGHOM HAIPABJICHHUH,
NepHeHANKYIISIpHOM ocH Basia Mainusbl, KH/mM(Te/M) (N - yrcio nonepedHsix pam), onpeaensemas 1o Gpopmysie

o N
S0=3S,; ®)
i=1

S%, - cymMa K03((UIUEHTOB XECTKOCTH BCEX MONEPEYHBIX paM IIPU IOBOPOTE BEPXHEU IUIMTHI B IOPH30HTAIBHOM
IUIOCKOCTH OTHOCHUTEJIBHO €€ [IeHTpa TshkecTH, KH-M(Tc-M),onpenensemas o ¢popmyiie

14 N 2
S, =S ©)

I €; - PACCTOSHHE OT IUIOCKOCTH -1 ITONIEPEYHON paMBbl 10 IIEHTpPa TSHKECTH BEPXHEH IUIUTHL, M.
KoaddummeHT KecTKOCTH OAHOITAXKHBIX IMOTEPEYHBIX PaM C KECTKUMH y3i1aMu S;, KH/M(Tc/M), clieyeT onpenensrs mo
thopmyme

2E,1,,(1+6k;)

T3 (10)
h; (2+3k;)
rie Ej, - MOIy/Ib YIPYrOCTH MaTeprana paM BepxHero crpoenns, klla (tc/m?);
hy,
k,=—=; (11)
il

I.31;; - MOMEHTBI MHEPIIHH MOTEPEUHBIX CEUCHHI COOTBETCTBEHHO CTOMKH M PUIe/Is PaMBbI, M.
h;l; - COOTBETCTBEHHO pacdeTHas BRICOTA CTOMKH M PACUETHBIH MPOJIET pUTeNs i-i IONepeIHON PaMBbl, M.

[Tpumevanue. [JlomyckaeTcsi MPUHHMATh PACYETHYIO BBICOTY CTOMKH /; PaBHOW PACCTOSIHHIO OT BEPXHEW IpaHH HIDKHEH IUIMTBI 0 OCH PHIeNs
(poxoJsLel yepes LEHTP TAKECTHU IIJIOIIAIU €ro CEYEHNs), B pacyeTHbIH NposeT pyuress paBHbIM 0,9 pacCTOSHUS MEXy OCSIMH KOJIOHH.

/
3. OTHOCHTENBHOE eMII(HPOBAHIE CHCTEMBI (DYHIAMEHT - OCHOBAHHE &y, 1 & w CIIEITYET OINpENENATD 10 (hopMyIaM:

2

/ 1 h /4
& =S, §X—+§¢—+ "
’ K K 28

X @ X

; (12)

1

/

Sy =Syl Sy t o
K'// ZSW

(13)

rae &, &, - OTHOCUTeNbHOE AeMI(DUPOBAaHNE JUISl TOPU3OHTANBHBIX &, U BpaIaTenbHbIX &, U &, Konebanuit pyHnamMeHTa
Ha IPYHTE, ONpeeiieMOe B COOTBETCTBHHU C TpeOoBaHusMU 11. 1.29 wu 1. 1.37;

¥ - KO3 (UIMEHT TOTJIOIIEHNS SHEPTHH NP KoJIe0aHHUAX, IPUHUMAEMBIH IJI Kene300eTOHHBIX KOHCTPYKIUH PaBHBIM
0,06, mst ctanpHBIX KOHCTpYKIuit - 0,02.

4. YrnoBele 4acTOTH Konebanuil dynnamenta A, u A, ¢!, cnenyer onpenensth 110 GopmyIam:

PR (14)



(15)

B dopmynax (14), (15):
7 - Macca CHCTEeMbI, BKIIFOUAOIasi MacCy BCEH MAlllMHBI, BEPXHEW IUIMTHI, POJIOJIBHBIX 0AJOK U MOMEPEUHBIX pureiei
pam, MPUMBIKAIOIINX K BepxHel 1uiute, u 30% macchl BceX KOJIOHH (yHAaMeHTa, 1(TC-c*/M);

9!// - MOMEHT MHEPIIMH MacChl 71 OTHOCHUTEIbHO BEPTHUKAIBHOW OCH, POXOJAIIEH uepe3 LEeHTP TSHKECTH BEPXHEH MIUTHI

(TOPH3OHTAIBHOI paMbl), T-M*(Tc-M-c?); BETTHMYUHY 5,/, JIOIYCKaeTCsl ONpeessiTh 1o Gpopmyrie
n — 2
0y, =0,1m I, (16)

rze [ - [yinHa BepXHEH UINTHI, M.
MaccuBHBIE U CTeHYAThIe (PyHIaMEeHThI

5. AMIUIMTY/BI TOPHU3OHTAJILHO-BpALIATENIbHBIX KoJeOaHWil BEpXHEW I'paHM MACCHBHBIX M CTEHYATHIX (DYHIaMEHTOB
OTHOCHMTEJIEHO T'OPH3OHTAIBHOMH OCH ), », M, CIIEAYET ONPENENATH 10 (hopMmyIie

_Q\/l//f+4§§(w/ﬂx)2w§

a, = , (17)
"k QP +aE () 4,) Q2
hl
raey, =S, + —S;; (18)
h2
hl
v, =8, +p-LS,, (19)
hZ
31E€Ch
2 2
/1¢ 1)
S, =(1+p)| = | +p0+x)-| — | ; (20)
AX ZX
4, ¢
S, :(l+ﬂ)ﬂ—¢—¢+ B+ x); 1)
2
(0]
Sy=l+x{1-| —| | 22)
ﬁ’x
S=1+x; (23)

2
2 y)
L e el I 24
J{/%x] +45 &, ﬂx} } (24)



LY A€ A&
Q,=(+p]| 2| +Z222 | 2222 (25)
A/x 2175 5}( ﬂ/)C AX Cfx
h22m
B= ; (26)
gfp
M
M @7)
thZ

Aw A, - YITIOBBIE YACTOTHI KoJeOaHWM (yHZaMeHTa, ¢!, COOTBETCTBEHHO TOPHM3OHTANBHBIX M BPALIATENbHBIX
OTHOCHTEJIEHO TOPU30HTAIBHOW OCH, MPOXOISIIeH Yepe3 LEHTP THKECTH MOAOWBHI (yHIAMEHTa NEPIeHIUKYJSPHO
TUTOCKOCTH KoJIeOaHHM, OTpeelsieMblIe 10 POopMYyIIaM:

(28)

(29)

I?q):K(p—mghz; (30)

K, u K, - koadduimenTsl xecTkocti ocHoBanus, kH/M(te/M) u kH-M (Tc-M), onpesensiemMple cOrmacHoO yka3aHusM 1. 1.27
niu 1. 1.36;

O - MOMEHT MHEPIMM MAacChl BCEH YCTAaHOBKM OTHOCHMTENIBHO OCH, NPOXOASNIEH 4Yepe3 LEHTP TSKECTH IOAOIIBEI
dyHIaMeHTa TIepIeHaNKYIAPHO MIIOCKOCTH KoJebaHuii, T-M*(Tc-M-¢), onpe/ensercs 1o hopmysie

O,p=0,+ mh; (31)

0, - MOMEHT MHEpPIIMM MaCChl BCEH yCTaHOBKHM ((yHIaMEHTa C 3aCBINKOI IPyHTa Ha €ro 00pe3ax M BEICTYNAX U MAIIHHEI)
OTHOCHTENLHO OCH, TIPOXOIsiiieii uepes oBIIHil IEHTP TSHKECTH HePHeHIMKYIAPHO TIOCKOCTH KoneGanuit, T-M(Tc-M-c%);
m - Macca Bcell ycTaHOBKH ((hyHIaMEHTa C 3aCBIIIKOM TpyHTa Ha €ro o0pe3ax M BBICTyIaX U MaIllMHEI), 1(tc-¢*/m);
F, - pacueTHas TOpM3OHTalbHAs COCTABIAIONIAs BO3MYIIAOMMX CHiI MamuHbl, KH(TC), ompenensemas 1o
COOTBETCTBYIOIIUM pa3zeiiaM ¢ YIeTOM yKa3aHui 1. 1.23;

M - pacueTHOe 3Hau€HHWE BO3MYyILNAMOUETO MoMeHTa, KH-M(TC-M), paBHOrO CyMMe€ MOMEHTOB OT TOPH3OHTAIBHBIX
COCTABIISIIONIMX BO3MYINAIOIIMX CHJI IPU TNPHUBEACHHMH HMX K OCH, NPOXOJSIICH 4Yepe3 LEHTP THKECTH YCTAHOBKH
MEePHEHANKYIISPHO INIOCKOCTH KOJIeOaHNH, M BO3MYIIAIOIEMY MOMEHTY MaIllHbI,
h;, h, - paccTosHHS OT OOINEro IMEHTpa TSDKECTH YCTAaHOBKH COOTBETCTBEHHO 1O BEpXHEH TrpaHW (QyHAAMEHTa H O
MOJIOIIBHI ()yHAAMEHTa, M.

6. TaBHbIE COBCTBEHHBIE YACTOTHI KOJEGAHHil yCTAHOBKH A, 5, €', CIIE/lyeT ONpeenaTh i3 COOTHOIIEHHS

2 2 2
/1172 Z Iz /1(/,
— | == | A+ | (32)
A, 2 2 A,
2
/1(/7
rneZ =(1+ f)| 1+ ol (33)

X

7. AMIIUTYIBI TOPU3OHTANBHBIX dy, M, H BPalllATENbHBIX d,, Pajl, KoNeOaHWIl MacCHBHBIN M CTEHYATHIX (QyHIAMEHTOB
cienyer ompenesiath mo ¢opmynie (17) HacTosmiero mpuioxeHus, npuHumas S;=S;=0 (Ipu ompeneieHuH a,) U
Sy =8,=0, hy =1 (ipu onpeneNeHUN d,,).



8. AMIIINTY/IbI FOPU30HTAIBHO-BPAIIATEIBHBIX KOJNICOaHNH BepXHeH rpaHu GyHIAMEHTa @y, M, NPH JCHCTBHH TOJIBKO
momenrta M(F), = 0) cnenyet onpenensts 1o Gopmyie

__Mp
P Kxhz

ay

o mt- @127 + 482 @1 22 [1+ /1)
QF +4E (w1 2,)° Q3

.(34)

9. AMIDIMTYIBl BEPTUKAIBHBIX KOJEOAHWH MACCHBHBIX M CTEHYATHIX (YHIAMEHTOB d,, M, C YYE€TOM BpAIICHUSI
OTHOCHTEJBHO TOPH30HTAIBHON OCH, TIEPIIEHIUKYIISIPHOM TIOCKOCTH KOJIeOaHHH, CIIeIyeT OlpeaeiiTh o Gopmyiie

a=a-+d., (35)
rae

F

\4 .
az = \/ ) D ) ) ’ (36)
K, [1—((0/&2) ] +4L (w/ A,)
d. - aMIUIATYa BEPTHKATBHOM COCTABISIONIEH BPAIATEIHBIX KOIEOaH H (hyHIAMEHTa OTHOCHTEIHHO TOPH30HTAIBHOI
ocH, TPOXOIAIIeH dYepe3 LEHTP TSHKECTH YCTaHOBKH NEPHEHANKYJSPHO IIOCKOCTH KoleOaHWH, ompenensemas Mmpu
JIEHICTBUM TOPH3OHTAIBHBIX CHJI F), © MOMEHTOB M, BKJIIOYasi MOMEHTHI OT BEPTHKAIBHBIX M TOPU30HTAIBHBIX CHJI, TIO
bopmye
/_
a=agly (37)

a MpH OTCYTCTBUM TOPU30HTAJIBHBIX cuil (F3,=0) 1o popmyie

PR 2
, ML B [1=(@/ A ] +4&5 (@1 2y) .
a, = 2 2 2 2 2

K h Q +4E(w/2,)’ Q)

(3%

a, - aMIuTyaa (yroa IOBOPOTa), paj, BpalIaTeNbHBIX KoneOaHWil (yHIAMEHTa OTHOCHTENBHO TOPH3OHTANBHOH OCH,
ornpezesnsieMast [0 yKa3aHHsM I1. 7 HaCTOSIILETO IPUIOKCHUS;

F, - pacueTHas BepTHKalIbHAas COCTaBIIOINAS BO3MYIIAIOMMX CHI MamuHbl, KH(TC), ompenensemas 1o
COOTBETCTBYIOIIUM pa3zeiiaM ¢ YIeTOM yKa3aHui 1. 1.23;

M - pacdeTHOE 3HaYCHHE BO3MYILAIONIIETO MOMEHTA, BKJIIOYAIOIIEE MOMEHTHI OT BEPTHUKAIBHBIX U TOPH3OHTAIBHBIX CHII,
kH-M(TC-M);

K, - ko3¢ urmentsr xectkocT ocHOBaHUS, KH/M (TC/M), OmpeessieMblii COTIacHO yka3anusM 1. 1.27 wmu . 1.36;

. - I7I0Bas 4acTOTa COGCTBEHHBIX BEPTHKAIBHBIX KONeOaHuil hyHiaMeHTa, ¢, onpesensemas 1o Gpopmyiie

A, =4 (39)

& - oTHOcHTENbHOE AeMII(pUPOBaHNE NIPU BEPTHKAIBHBIX KoJieOaHUsAX (yHIaMEHTa, ONpeessieMoe COTJIACHO YKa3aHUSIM
m 1.28 wmm . 1.37;

lp - paccTosHME OT BEPTUKAJIBHOH OCH, IPOXOISIIEH dYepe3 LEHTP THKECTH YCTAHOBKH, IO Kpas BEpXHEH TIpaHH
(dhyHIaMeHTa B HAMIPABJICHUH ACHCTBUS CUII © MOMEHTOB, M.

10. AMIIMTYbI TOPH3OHTAIBHBIX KOJIEOAHMH MAaCCHBHBIX M CTEHYAThIX (D)YHJaMEHTOB NPHU BPAILEHUH OTHOCHUTEIBHO
BEpPTHKAJIBHOIT ocH' @y, M, CIIEYET ONPENENATH 110 hopMyITe

apy=a lylmax: (40)

TI€ lyax - PACCTOSHHUE OT BEPTHKAIBHOM OCH, MPOXOMAIICH Yepe3 LEHTP THKECTH YCTAHOBKHM, 10 Hambolee yIaleHHON
TOYKH (PyHIAMEHTA, M;

a, - aMmnauTyna (yroa IoBOpOTa), paj, BpallaTelbHbIX KoneOaHWH (yHIaMEHTa OTHOCHTENILHO BEPTHUKAIBLHOH OCH,
NPOXOIIIed yepes LEHTP TSHKECTH YCTaHOBKH, ompenensieMas 1o Gopmyiie



M
= 1))

v KW\/[I—(a)//lw)z]z +42 (012, ’

31ech M\, - pac4eTHOE 3HAYEHHE BO3MYLIAIOLIEr0 MOMeHTa, KH-M(TC-M), OTHOCHTENILHO BEPTUKAILHON OCH, IPOXOAALIEH
gepe3 IEeHTP TSHKECTH YCTaHOBKH;
K, - xodduiumeHT >KeCTKOCTH OCHOBaHHMSA IpPH YIPYyroM HepaBHOMepHOM capure, kKH-m(Tc-M), ompenensemsiii B
COOTBETCTBUU C TpeboBaHusaMH 1. 1.27 wim 1. 1.36;

&, - OTHOCHTENbHOE AeMI(UpPOBAHNE 1A BPAINATENbHBIX KoneOaHui (GyHIaMeHTa OTHOCHTENHHO BEPTHKAILHON OCH,
ompenesieMoe B COOTBETCTBUH ¢ TpeboBanmsamu 1. 1.29 wmm 1.37;

Ay - YIIOBas 4acTOTa BpallaTeNbHBIX KoJeOaHMi (yHIaMEHTa OTHOCHTENHLHO BEPTHKAILHON OCH, Mpoxoisumied uyepes
LIEHTp TSUKECTH YCTAHOBKH, €, ONpeensemMas 1o GopmyIie

(42)

rae 6, - MOMEHT MHEPLIHM Macc Bcel ycTaHOBKHM ((yHZaMeHTa C 3aCHIIKOM I'PyHTa Ha €ro oOpe3ax M BBICTYHaxX H
MAIIMHEI) OTHOCHTEIBHO BEPTHKAIBHON OCH, MPOXOISIIEH depes HEHTp TSHKECTH YCTAHOBKH, T-M(TC-M-C%).

lcI)OpMyJ'II)I HCIIOJIB3YIOTCS IIPU pacueTe KosiebaHui q)yHI[aMeHTOB OINITO3UTHBIX KOMIIPECCOPOB.

IMPUJIOXEHUE 2
Obs3aTenpHOe
PACYET KOJIEBAHUI ®YHIAMEHTOB MAIIIVMH C UMITYJIbCHBIMHU HATPY3KAMH'

1. AMIIHTY Iy BepTHKAITBHBIX KOeOaHuii GyHIaMeHTa TIPH [EHTPAIbHON YCTAHOBKE MAITMHBI d,, M, CIIEAYET ONPEIEsTh
o hopmyJie
(I+e)J,

_ _ (1)
(1+1,67E)A.m

z

rae € - Kod3(p(HUUUEHT BOCCTAHOBJIECHHMS CKOPOCTH yjapa, 3Ha4eHHE KOTOPOro CleAyeT NPUHHMATh 10 YKa3aHUSIM
COOTBETCTBYIOIIUX PA3/IENIOB;

J. - UMITyTIbC BepTUKaIbHON cuiibl, KH-c(Tc-c), onpenenseMsplii 0 yKa3aHUSAM COOTBETCTBYIOIIMX Pa3esioB;

m, A, - TO ke, 4T0 B (popMyJiax 0053aTEILHOTO PUIIOKEHUS 1.

2. AMIUIUTYy BEepPTHUKaIbHBIX KoJeOaHWil (pyHIaMEHTa C Y4YeTOM BpAIEHUS OTHOCHTEILHO TOPH30HTAIILHOM oOcH,
NEePHEeHANKYJISIPHOH IJIOCKOCTH KoJIe0aHuii, a,, M, CJIeIyeT ONpeAessTh 1o Gopmyiie

)
a,=a,+a ,, ()
B KOTOPOIi a, onpexensiercs mo ¢popmyie (1) HacTOsIIero NpuIoKeHus, a d, - 1o bopmyne
/_
a=aly, 3)

rae I;- paccTosiHUE OT BEPTHKAILHON OCH (yHIaMEHTa JI0 Kpasi BEpXHEH IPaHyu B HANPABJICHUH JEHCTBHS MMITYJIbCA, M;
a, - aMIuTyAa (yroa IOBOPOTA), pal, BpalIaTeNbHBIX KoneOaHuil (yHIAMEHTa OTHOCHTENBHO TOPH3OHTANBHOH OCH,
NepHeHANKYJISIPHOM MJIOCKOCTU KoJIe0aHuit, onpeensemas 1o Gpopmyiie

(I+e)J,
a, =
(1+1,67£,)2,0,,

“4)

3mech J, - UMITyJIbC MOMEHTa CHJI OTHOCHTEJIBHO TOPH3OHTANBHOH ocn (yHIaMeHTa, NepIeHANKYIAPHON IUIOCKOCTH
koneOanunit, KH-c-M(Tc-c-M), ompenensieMblid IO YKa3aHUsIM COOTBETCTBYIOUIHNX Pa3IeiioB;

Opo Ay - TO K€, UTO B 1. 5 0043aTEILHOTO NPUIIOKEHU 1.

3. AMIUIMTY/IBl TOPH30HTANBHON COCTaBIIAONIEH IOPH30HTANILHO-BPAIATENLHBIX KoJeOaHuii QyHnaMeHTa a;, M, H
BPALIATENbHBIX @y, M, COOTBETCTBEHHO, OTHOCHTENBHO I'OPM30OHTANILHON M BEPTHKAILHON OCeH, MPOXOIAIMX uepes
LEHTP TSDKECTH YCTAaHOBKH MEPIEHANKYJIISIPHO TNIOCKOCTH KoJieOaHUH, Clle/lyeT onpenelsiTh o popMyiam

ay, ~ah; (%)



apy—a Vlmax’ (6)

rze s - paccTOSIHUE OT MOJIOIIBHI 0 BEpXHEH TpaHu GyHIAMEHTa, M;

a, - ammiauTyna (yroi IIOBOpOTa), paj, BpallaTebHbIX KoyneOaHud (yHIaMEHTa OTHOCHTENILHO BEPTUKAILHOH OCH,
ompenersieMas o GopmyIe

(+e)J,
a, =
(1+1,67£,)4,0,

()

Jy - MIMITyJIbC MOMEHTA OTHOCHTEJILHO BEPTHKAJILHOM OCH, MPOXOAIIEH Yepes LIeHTP TSKECTH yCTaHOBKH, KH-c-M(Tc-c-M),
OTIpENEISIEMBIH 110 YKa3aHUSIM COOTBETCTBYIOIINX Pa3IeIIoB;
Ays By Lnax - TO %€, uTO B 1. 10 00s13aTENBHOrO NPHIIOKEHHUS 1.

IMPUJIOXEHUE 3
Obs3aTenpHOE

PACYET KOJEBAHU ®YHIAMEHTOB MAIIIUH HA CJTYYAMHBIE JUHAMHAYECKHUE HATPY3KH

1. AMIUTHTY Il TOPU30OHTANBHBIX KOJIEOaHUI BEpXHEN IpaHN MACCHBHBIX M CTEHYATHIX (yHIAMEHTOB MAIINH (HaIpuMep,
MEJIBHHIT) j, 4, M, PACCUMTHIBAEMBIX HA CITydaiHblE JUHAMUYECKHE HATPY3KH, CIEAYET ONPENeNaTh 1o Gopmyie

_ \/E [l+(h1 /hz)Pl][l+(ho/h2)P1]

ap

(1

2 2
ma Al 1Pk
rie S, - CIeKTpajbHas INIOTHOCTh CITy4alHOM Harpy3Kku, kH?-c(1c-¢), onpenensemas mo hopmysie
2
(am'd )2 W’ w’d
V4 2g
Y ¢
c=| 2| ez p 1 2 3)
j')C X ﬂ
2
4
p=l=—1; 4)
A

X

h, - paccTOSIHUE OT LIEHTPA TSHKECTH YCTAHOBKH JI0 OCH BpallleHHsI OapabdaHa MEIbHHUIIBL, M;

m' - Macca 3arpy3ku 6apabaHa MeTbHHIEL, T(TC-c*/M);

® - YIJI0Bast 4aCTOTa BpalieHus GapabaHa, ¢ '

d - nmametp Gapabana, M;

o - KO3 PUIUEHT, 3aBUCSIIUIA OT THUIA MAIINHBI (MEJIbHUL[BI) U TIPUHUMAEMBbIiA:

IS CTep KHEBBIX MenbHUIT o = 0,015;

IS OCTaNbHBIX TUITOB MenbHuI oo = 0,001;
g - yCKOpeHHe cBo6oIHOro maneHus, g = 9,81 m/c’.

O6o3nauenus S, m, hy, hy, A, A1 - T€ xe,q910 U B hopMyJiax miL.5, 6 0083aTeTBHOTO IPUIOKEHUS 1.
2. AMIUIMTYJBI TOPM3OHTANbHBIX KOJNEOAHMH paMHBIX (YHIAMEHTOB MAIIMH (HANpUMEP, MENBHUL) dj ., M,
pacCUUTHIBAEMBIX HA CITy4YaiHbIE TUHAMHUYCCKUAE HATPY3KH, CIEAYET OMPEASNATh Mo hopmyie

ap y=atayly,
Q)
rae I, - paccTosiHMe OT IIeHTpa TSDKECTH BepxHed yactu (yHAaMeHTa 10 ocH Hauboliee YIaJeHHOIO MOJIIHITHHUKA
MEJIbHUIIBL, M;
ay,a, - AMIUIATYJbl COOTBETCTBEHHO TOPU3OHTANBHBIX KOJeOaHMH BepxHel yacTH (yHJaMEHTa, M, M BpPallaTelbHBIX

KoJIe0aHWH OTHOCHUTENFHO BEPTHUKAIBHON OCH, MPOXOAAIICH uyepe3 HEHTP TsDKECTH BEepxXHeW yacTh (yHIOaMeHTa, pa,
ompenesieMble o hopMyIam



a4 = |x7a.
TS\ o2
(6)
e ﬂﬂyqu
ay/ = ;
Sl// ny/
@)

S, - onpegnensercs no Gopmyie (2) HACTOALIETO IPUIIOKEHUS;
€ - paccTosiHKE B IJIaHE OT LIEHTPa TSHKECTH BEpXHEH 4acTu pyHIaMeHTa 0 CepeIMHbI JUIMHbBI OapabaHa M.
O6o3navenus Sy, Sy, Av, Ay, éfx, ef - T€ XK€, uTo ¥ B hopmynax m. 1-4 0643aTeNbHOrO MPUIIOKEHHs 1.

IMTPUJIOXEHME 4

Obs3aTenpHoe

PACUYET KOJJEBAHU MACCUBHBIX U CTEHUYATBIX ®YHJIAMEHTOB MAIIIUH ITPU
KHHEMATHUYECKOM BO3BYKJIEHUN

1. AMIIIMTYIy TOPH30HTAIBHO-BpAIATENbHBIX  KOJEOaHWH BepXHeW TIpaHH (yHZAMEHTa-IPUEMHHKa IIpH
KHHEMaTHIECKOM BO30YXJICHUH OT OJHOTO (DyHIaMEHTA-UCTOYHHKA CJIEILYET ONPENeIITh 0 GpopMyIte

2 2 2 2
kin [(Dx +(h1/h2)ﬂ(1>¢] +4.€fx (a)//lx) [l//x +(h1/h2)ﬂl//¢]
Uy = 9s,x 2 2 2 2 (1)
Ql +4§x(a)/lx) Q2
2
] @
rae @, =S,(x;)—4&; /1— S, (xy);
v, =8,(x)+5(x,); (2)

2
b, = Sy(x,) - 4& (lﬂj 8406 );
Yo =8,(x)+85(x,);

3rauenns S1(xy), S2(xx), S3(xy), Sa(x,), Wi k=1; 2 Beraucnserca no popmynam (20) - (23) obs3aTenbHOTO TPUIIOKEHUS 1
IIpU 3HAYCHUAX

A
xlzx—w—l; xZ:x—(p—l; (3)
l){ X
1+8 4, a,
x =th, £ o (4)
ﬁ /,Lx as,x

Pacuer cnegyer BBINOIHATH JUIsl KAXKA0T0 U3 3HAYEHU + X.
B dopmynax (1) - (4):
g - AMIUIATY/1a TOPU3OHTAIBHBIX KOJIeOAHWH TOYEK MMOBEPXHOCTH IPYyHTa B MECTE YCTAaHOBKH (DyHIaMEeHTa-PUEMHUKA
OT TOPU30HTAIBHBIX KoJieOaHuil GpyHIaMeHTa HCTOYHMKA, ONpeesisieMas B COOTBETCTBHHU C yKa3aHUsiMu 1. 1.31;
a,) —ay
as,x =— ? (5)
Inf
rae a';., a¥. - aMIIMTY IRl BepTHKATBHBIX KONEOAHMI TOBEPXHOCTH IPYHTA B TOYKAX, COOTBETCTBYIOIIMM KPAiHHM
TOYKaM CTOPOHBI (PyHIaMEHTa-PUEMHHKA [;,; OT BEPTUKAIBHBIX K0JIeOaHMH (yHIaMEHTa MCTOYHHMKA, ONpEJENsieMble B
COOTBETCTBUM C yKa3aHusaMU 1. 1.31;



lipy - Pa3Mep CTOPOHBI TOAOIIBHI (PyHIaMEHTa-IPHEMHNKA, B HAIPaBJICHUN KOTOPOH PacCMaTpPHBAIOTCS TOPH3OHTANBHBIE
KoJIeOaHus;

® - yrIoBas 4acToTa KojebaHuit (yHaaMeHTa-HCTOYHHKA.

O6osHauenus hy, hy, B, Qi, , A, A, - TE XK€, 4TO B hopMyIIax 1.5 00s13aTeNEHOr0 NPUIOKeHH s 1.

2. AMIUIMTYZy BepTHKaJIbHBIX KoyeOaHuii (yHIaMEeHTa-IPUEMHHKA C YYETOM BpAICHUS MPH KHHEMAaTHYECKOM
BO30YXIICHHH OT OJTHOTO (hYHIAMEHTA-UCTOYHUKA CIICAYET OMPEACISTh 10 (hopMyIie

a\l}a’n _ ai{in +a£kin’ (6)
2 2
; 1+4E5 (w/ A
e at" =a, 522( :) ; %)
[1—(60//12)2] +42(w/2,)
2 2 2 2
/ kin ﬂlfas,x (p(p + 4§x (a)/lx) '//(ﬂ (8)
az = ;
h, \Q+4sl(0/2,)° Q]
L)+
30€Ch a, = ©)
¥ 5

A, I;- 0003HaU€eHUs Te Ke, 4To B I1. 9 0043aTENBHOIO NPUIIOKEHHS 1.
IIpu pacuere xonebaHmii (yHIAMEHTA-IPHEMHUKA OT KHHEMAaTHYECKOTO BO30YKICHHS HECKONBKHX (YHIAMEHTOB-

HWCTOYHUKOB CIIElYET CYMMHUPOBATh 3HAUEHUS afg (nnm afm ), BBIYHCIISIEMbIE COOTBETCTBEHHO 110 hopmyiam (1) wuiu (6)
JUTS KaXKIOTO UCTOYHHUKA KOJICOaHUH.
MMPUJIOXEHUE 5
CrpaBo4yHOE
OCHOBHBIE BYKBEHHBIE ObO3HAYEHUA

Ko3¢unmeHTbl HageKHOCTH M JTMHAMHYHOCTH

7 - TIO Harpys3Ke;
% - YCIIOBUH pabOTHI, yUUTHIBAIOIINE XapaKTep JTMHAMUYECKUX HATPY30K M OTBETCTBEHHOCTh MAIlINH;
Ye1 - YCIIOBUI paOOTHI IPYHTOB OCHOBaHHS;
Yep - YCTIOBHI pabOThI CBAHHEIX (yHIaMEHTOB;
Yes - YCIIOBHI pabOTHI BEHHOMEP3JIBIX TPYHTOB;
7] - TMHAMUYHOCTH;

M - TIPOTIOPIIOHAIBHOCTH (TIPH OTIPEAEICHUH AMHAMUYECKHX Harpy30K).

IMapameTpsbl Ko1eOaHMH

a - aMIUIATYy1a KonieOanuii pyHmamMenra;

a, - IPEJINIHO AOMYCTUMAs aMILTUTYAa KOJICOaHUH;

ag - aMIUTATY 1A KOJIeOaHU TPYHTA,

a., a,, - COCTaBJIAIONINC aMILTUTYIbI KOJICOaHU, COOTBETCTBCHHO

a4 a4, BEPTHKalbHAs, FOPU3OHTAlIbHAS, BpPAllaTeIbHas OTHOCUTENBHO TOPH30HTAILHON U BEPTUKAIBHON OCEH;
® - YTJIOBast YaCTOTa BBIHYKICHHBIX KOJICOAHMIA;

n, - 4aCTOTa BpalleHHs, 00/MUH;

V - CKOPOCTh NaJat0LIUX YacTeu;

€ - K03 PUIIUEHT BOCCTAHOBJICHUS CKOPOCTH yAapa;

g - yeKOpeHue cBoGoHOTrO mageHus, g=9,81 m/c’.

XapakTepucTHKHU cHcTeMbI PYHAAMEHT-TPYHT

C..C,, - k03¢bdULHEHTH yIPYroro paBHOMEPHOTO H HEPABHOMEPHOTO

C,, C,, cxaTus U CBUTA COOTBETCTBEHHO;

K., K, - k03()(HIMEHTHI 5KECTKOCTU JJIsl ECTECTBEHHBIX OCHOBAHHI

K., K, COOTBETCTBEHHO IPH YIPYroM PaBHOMEPHOM M HEPABHOMEPHOM CHKATHHU U C/IBHTE;



K. 1ei.K  rea, - IpHBENEHHEBIE KOG (UIIMEHTHI JKECTKOCTH IJIsl CBAIHBIX
K. rea Kyrea (yHIAMEHTOB COOTBETCTBEHHO IIPU YHPYTOM PaBHOMEPHOM M HEPABHOMEPHOM CIKATUM U CIIBUTE;
Az, v, - YITIOBBIE YaCTOTHI COOTBETCTBEHHO IIPU BEPTHKAIBHBIX,
A Ay TOPU3OHTANBHBIX, BPALATENbHEIX OTHOCHTEILHO TOPU30HTAIBHOM U BEPTUKANBHON ocell GpyHnamenTa;
A1 - TIaBHBIE COOCTBEHHBIE YacTOTHI KoJiebanuii pyHIaMenTa;

m - Macca yCTaHOBKH ((pyHAaMeHTa ¢ MAIIMHON U TPYHTa Ha 00pe3ax M BBHICTyNax (pyHIAMEHTA);

Mg - IPUBEIICHHAS] Macca CBaHOTO (DyHIAMCHTa,;
m, - Macca POCTBEPKA C MALUMHOM;
m, - Macca I1aJafoIIuX 4acTeil;

Op Oprea - MOMEHT HWHEPLHUM MacChl YCTAaHOBKHM COOTBETCTBEHHO Ha ECTECTBEHHOM OCHOBAaHMM W Ha CBailHOM
OTHOCHTEIJBEHO OCH, TIPOXO/ISIIEH Yepe3 LEHTP TSHKECTH YCTAaHOBKH MEPHEHANKYIISIPHO TNIOCKOCTH KoJieOaHuH;
Opos Oposred - MOMEHT HHEPIMM MAacChl YCTAHOBKM COOTBETCTBEHHO Ha €CTECTBEHHOM OCHOBAHMM U Ha CBaiHOM
OTHOCHUTENBHO OCH, TpPOXOJINEH depe3 IEHTP TSHKECTH IOJOUIBB (DyHIAMEHTa IEPHEHAMKYISIPHO IUIOCKOCTH
KoJIeOaHuii;

0, - MOMEHT HMHEPLHH MacChl YCTAHOBKM OTHOCHTENBHO BEPTHUKAIBHOM OCH, MPOXOJsliedl depe3 LEHTp TIKECTH
YCTaHOBKHU;
¢.¢0E, &, - OTHOCHTENBHOE NeMN(bUPOBAaHHE COOTBETCTBEHHO NPH BEPTUKANBHBIX, TOPU3OHTATBHBIX M BPaIaTeIbHBIX
KOJICOAHHSIX OTHOCHTEJILHO TOPH30HTAIBHON U BEPTHKAIBHON OCEH;

@ - MOIyNb 3aTyXaHuUsl.

XapakTepuCTHKH MaTepHAIOB

R - pacueTHOE CONPOTUBIEHUE IPYHTA OCHOBAHUS;
R, - TabIMYHOE pacueTHOE CONPOTHUBIICHNE TPYHTa OCHOBAHHS;
E - monyne nedopmanuu rpyHra;
¢, - YIIeTIbHOE YIIPYTOe COMPOTHBIIEHHE HA OOKOBOI MOBEPXHOCTH  CBaif;
E) - Montysib yripyroctu Marepuaia GpyHaaMeHra;
E,, E, - MOy b yIPYrOCTH, COOTBETCTBEHHO, IEPEBIHHON U PE3MHOBON MPOKIIAAKH.

Harpysku

P - CpellHee CTaTHYeCcKOoe JaBJICHHE 11071 IOA0IBON QyHIaMeHTa;
F, - HopMaTHBHOE 3HAYeHHE JTUHAMHUYECKON HArpy3Ku;
F,; - pacyeTHOE 3HaUEHNE JTUHAMUYECKOM HArpy3KH;
M - pacyeTHOE 3HauU€HHE BO3MYIIAIOIIETO MOMEHTA,
M,,s. - HOpMATUBHOE 3HAYEHHE MOMEHTAa KOPOTKOTO 3aMBIKAHUS;
G; - BeC Bpalaronmxcs 4acTei;
G - Bec yCTaHOBKH;
J., Jp, Jy - MAMITyIIbC COOTBETCTBEHHO BEPTUKAIBHON CHJIbI U MOMEHTA OTHOCHTEIBHO FOPU3OHTAILHON M BEPTUKAILHOM
oceilt;
Eg, - sHeprus ynapa;
S, - CIEKTpayibHas IJIOTHOCTh CIy4aliHOH HAarpysKH.

I'eomeTpuyecKHe XapaKTEPHCTHKH

A - mmomae MOAOIIBE (pyHIAMEHTA;

l,, I, - MOMEHTHl HWHEPUMM IIOJOWIBBI (PyHIAMEHTAa, COOTBETCTBEHHO OTHOCHTENBHO T'OPH30HTAaIbHOH OCH,
HNEPIeHANKYSIPHOW ITIIIOCKOCTH KOJe0aHWH, W BEPTHKAIBHOM OCH, NPOXOIAIINX Yepe3 LEeHTP THKECTH MOAOLIBEI
(hyHIamMeHTa;

[ - nmHa PyHIamMenTa; TIIyOMHA OTPY>KEHHS CBAH B TPYHT;

[, - cBOOOIHAS MIMHA CBau;

d - IMaMeTp WM MEHBIIHH pa3Mep CTOPOHBI MONIEPEYHOIO CEUCHUS CBAU;

U - IEPUMETP IOIIEPEYHOI'0 CEUCHUS CBaU;

h - BBICOTa PYHIAMEHTA;

hy, hy - paccTosHHS OT OOIIEro IeHTpa THKECTH YCTaHOBKH COOTBETCTBEHHO 10 BepXHEH rpaHm (pyHIaMeHTa WU 10
MOJIOIIBHI (DYH/IAMEHTAa;

¥ - PaCCTOSIHUSI MEXIY (QyHIaMEHTaMH, MKy CBasIMU;

€ - 9KCLEHTPUCUTET MPUIIOKEHHS HATrPy3KH.

COJEPKAHUE



1. OG1ue MoJI0XKEHHS.

MCXO[[H])Ie JaHHBIC IJId TPOCKTUPOBAHUSA (byHJIaMeHTOB

OO6mue TpeboBaHMs K MPOEKTUPOBAHUIO (PyHIaMEHTOB

OO0mue yka3aHus 110 pacdeTy OCHOBaHHH U (yHIaMEHTOB

Oco0eHHOCTH MTPOEKTUPOBAHUSI CBAHBIX (DyHIaMEHTOB

Oco0eHHOCTH IPOESKTHPOBAHKS (PYHIAMEHTOB MAIIMH HA BEYHOMEP3JIBIX TPYyHTAX

2. ®yHOaMeHTHI MallvH C BPAIAIOIINMHUCS YacTSIMH.

3. ®yHAaMEHTHI MAIIMH ¢ KPUBOLIMITHO-IIATYHHBIMH MEXaHU3MaMH.

4. OyHIaMEHTbI Ky3HEUHBIX MOJIOTOB.

5. dyHaaMeHThl (POPMOBOYHBIX MAIIMH JIUTEIHOTO MPOU3BO/ICTBA.

6.OyHnaMeHThl HOPMOBOYHBIX MAIIHH JJIsl IPOU3BOJICTBA COOPHOTO XKej1e300eToHa.

7. ®yHAaMEeHTBI 000pyI0BaHHsI KOIIPOBBIX OOMHBIX TLIOLIAJIOK.

8. dyHAaMEHTBI IPOOUIIOK.

9. ®yHIaMeHTHl METbHUYHBIX YCTaHOBOK.

10. dyHgaMeHThI IPECCOB.

11. ®yHIaMeHTHI ITPOKaTHOTO 000PYIOBaHHSI.

12. ®yHIaMeHTHI METAJUIOPEXKYIINX CTAHKOB.

13. ®yHgaMeHTHI BpalIaroIuXcs edei.

[Mpunoxenune 1. O6s3amenvHoe. PacaeT xonebanuil GyHIAMEHTOB MAIIUH C IEPHOTUIESCKAME HATPy3KaMH
[punoxxenue 2. Ooazamenvroe. PacueT konebanuil pyHAaMEHTOB MAIINH C UMITYJICHBIMH Harpy3KaMu
[Tpunoxenne 3. O6sa3amenvHoe. Pacaer xonebanuii (GyHIaMEHTOB MAIlIWH HA CITyYaiiHbIE TUHAMUYECKHE HArPy3KH
[Mpunoxenne 4. Ob6azamenvHoe. Pacuer KojeOaHMH MACCHUBHBIX M CTEHYATHIX (YHIAMEHTOB MAIIHH
KHHEMAaTU4YCCKOM BO36y)K[leHI/ll/l

[Mpunoxenue 5. Cnpasouroe. OcHOBHbIE OYKBEHHBIE 0003HAUCHHSI.

npu



