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«locydapcmeennvie cmanoapmot CCCP» I'occmanoapma CCCP.
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ctpoutensHbiid komurer CCCP TpaBuIa
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Hacrosiiue HOpMBI pacpoCTPaHSIOTCS HA MPOCKTHPOBaHUE (yHIaMEH-
TOB MAalllMH C JAWHAMUYCCKUMHU HArpy3KamH, B TOM 4YHCJIC ()YHIAMCHTOB:
MAIlliH C BPAINAIONIMMHUCS YaCTSIMH, MAIIHH C KPUBOIIMITHO-IIATYHHBIMHA
MEXaHHU3MaMH, Ky3HCUHBIX MOJIOTOB, (JOPMOBOUYHBIX MAIIWH /ISl JTUTCHHOTO
MIPOU3BOCTBA, (POPMOBOYHBIX MAIIWH IS MPOU3BOACTBA COOPHOTO XKEJIC30-
0eToHa, KONPOBOTO O0OOpYMOBaHHS OOWHBIX IUIOMIAZO0K, JIPOOHILHOTO,
MIPOKATHOTO, IPECCOBOTO  OOOPYIOBAaHHUs, MEIBHHYHBIX  YCTaHOBOK,
META/UIOPEXKYIIUX CTAHKOB M BPAIIAOIIHX IICUCH.

®DyHIaMEHTOB MAaIllMH C JWHAMUYCCKUMH HATrpy3Kamu, NpeHAa3HAYCHEI
JUIS CTPOUTENLCTBA B PaiOHAX CO CIOXHBIMH HHKCHEPHO-TCOJOTHYCCKUMHU
YCIOBHSIMH, B CCHCMUYCCKUX PaliOHAX, HAa MOJPa0aThIBAEMbIX TCPPUTOPHUSIX,
Ha MPEINPHUATHIX C CHCTEMATHYECKHM BO3/eiCTBHEM MOBBIIEHHBIX (6osee
500C) TEXHOJIOTUYECKUX TEMIIEPATyp, arPECCUBHBIX CPEIl U B IPYTUX OCOOBIX
YCIIOBHSX, criemyer MIPOCKTHPOBATH c YYETOM TpeboBaHuit
COOTBETCTBYIOIUX HOPMATHBHBIX JOKYMCHTOB.



1. OBIIME ITOJIOKEHUSA

NCXOIHBIE JJAHHBIE
JJIA TIPOEKTUPOBAHIA ©YHJJAMEHTOB

1.1. B cocraB MCXOIHBIX IAaHHBIX Ui MPOCKTUPOBAHHS (YHIAMEHTOB
MAIIMH ¢ JUHAMUYECKAMU HATPy3KaMH JOJDKHBI BXOJIHTH!

TEXHUYECKAsl XapaKTEePUCTUKA MAIlUHbI (HAMMEHOBAHKE, TUII, YUCIIO0 000-
POTOB B MHUHYTY, MOIIIHOCTb, O0IIas Macca W Macca JBHUXKYIIMXCS YacTel,
KHHEMAaTH4eCcKass cxema OO0OpYIOBaHUS C HPUBA3KOM IBIKYIIUXCS Macc,
CKOPOCTb YJIapsIFOLIUX YaCTeH U T.IL.);

JAaHHBIE O 3HAYCHIIX, MECTaX IPWIOKEHUS M HANpPaBICHUAX NEHCTBUS
CTaTHYECKUX HATPY30K, a Takke 00 aMIUIMTynaX, 4acToTax, (a3zax, 3aKOHE
W3MEHEHHS BO BPEMEHM, MECTaxX IMPHWJIOKCHHS M HANPaBICHUSIX NEHCTBUSA
TUHAMAYECKUX HArpy30K B PEXHMME HOPMATbHOW IKCIUTyaTaIlld, a TakkKe B
aBapHHHBIX PEKUMax, B TOM YHCJIE HArpy3oK, NEHCTBYIOIMX Ha (yHIa-
MEHTHBIE OOJTHI: pa3Mephl IDIOMIAI0K IepeJadn Harpy30K; CBEICHIS O HaJIH-
YUK 3aBOJCKON BHOPOU3ONSAIMHM Yy MAIIMH C YyKa3aHHWEM JIHMHAMHYCCKUX
HATPY30K, MepelaBacMbIX Ha PYHIAMEHTBI C YIETOM 3TON BUOPOU3OIISIIUH;

JAHHBIC O MPEJCNBHBIX 3HAYCHUSIX JedopMmanuii (GpyHIaMEHTOB M HX
ocHoBanmii (ocazka, kpeH, nporu6 (QyHIAMEHTa U €ro 3JIEMEHTOB,
amMIuTyaa KojaeGaHuil W 1p.), €CIM TaKhe OrpPaHUYEHHs BBI3BIBAIOTCS
YCIOBHSMHU TEXHOJOTMH TPOM3BOJCTBA, pPabOThl MAIIUHBI WK PSIOM
PACIIONIOKEHHOTO  BHICOKOTOYHOTO W YYBCTBHTENIBHOTO K BHOpammsM
obopynoBanus; TpeOOBaHUS TIO OrPAaHWYCHWIO B3aWUMHBIX aedopmariuit
OTJENBHBIX YacTe MaIlHHBI;

JIAaHHBIE 00 YCIIOBHAX pa3sMENIeHUsT MaIIuHbl (000pyaoBaHus) HA (QyHIa-
MEHTaX: OT/AeNbHBIC (PYHIaMEHTHI MO KKy MAIINHY (arperar) Wik rpyI-
MOBasi X yCTAaHOBKAa Ha oOmieM (hyHIAMEHTE; NAaHHBIC O XapaKTECPUCTHKAX
OMOPHBIX KT (paM) arperupoBaHHOrO OOOPYAOBAHUS, JAHHBIE O THIE HX
COCITUHEHUS ¢ PYHIAMCHTOM;

YepTeKU radaputoB (QyHIAMEHTa B MPEIEIax PACIONOKCHHS MAIIUHbI,
JJIEMEHTOB €€ KPCIUICHHMSI, a TAKIKE BCIIOMOTATEIBHOTO 000PYIOBaHHS U KOM-
MYHHUKalUH C YKa3aHHUEM PACIIOJNIOKCHUS M Pa3MEPOB BHIEMOK, KaHAJOB U
OTBEPCTHH, pa3MepoOB IMOIIMBKH M Tp., YEPTEXKH PACIOIOKEHUs (GyHIa-
MEHTHBIX OOJITOB C yKa3aHHEM WX THIA W JWAMETpa, 3aKJIaJHBIX JeTajlei,
000PTOBOK | T.II.;

JlanHBIE O TpHUBS3KE MPOEKTHpyeMoro (yHIaMeHTa K KOHCTPYKIHSM
3nanus (COOpY)KEHHWs), B YaCTHOCTH, K €ro (yHmamMeHTaMm, NaHHBIE 00
0COOEHHOCTSIX 3MaHust (COOPYXEHHMS), B TOM YHCIIC O BUEC U PACIIONOKCHHN
HMCIOIIErOCs B HEM 000pYI0BaHHS U KOMMYHUKAIUH;

JTAaHHBIC 00  HWHXCHEPHO-TCOJOTMYCCKMX  YCJIOBHSIX  yd4acTkKa
CTPOUTENBCTBA U (PU3UKO-MEXaHHYCCKUX CBOWCTBAX I'PYHTOB OCHOBAHHS Ha
ryOMHy — COKMMaeMOW  TOJIIM, ONPEIESNIIeMOW B  COOTBETCTBHH C
tpeboBanusimu  CHull  2.02.01-83; naHHble O  XapaKTepUCTHKaX
BHOpOTIOJIBYYECTH TPYHTOB B CIy4asx OTrpaHUYEHHS JaedopMmanuii
(dyHnaMenTa; maHHbIE 0 KOA(D(UIIMEHTaX KECTKOCTH TPYHTOB OCHOBAaHUU U
HECYIIeH CIIOCOOHOCTH CBail MPH CTATHIECKUX U AMHAMHYECKUX HArpy3Kax;

crenuanbHble TpeOoBaHMS K 3ammuTe (yHIAMEHTa M €ro MPHUSAMKOB OT
MTOJI3¢MHBIX BOJ, BO3ACHCTBHS arpeCCHBHBIX CPEll ¥ MIPOMBIIIJICHHBIX CTOKOB,
TEMIIEPATYPHBIX BO3ICUCTBUM;

JAaHHBIC 00 HCIOJB30BaHUM MAIIMH BO BPEMCHU I (PYHIAMCHTOB,
CTPOSIIUXCS HA BEYHOMEP3JIBIX IPYHTaX.

KpoMe mepedncieHHBIX BBIIIC TAHHBIX, B COOTBETCTBYIOIIUX pPa3leiax
MIPUBEJICHBI IOTIOJIHUTEIBHBIC HCXOJHBIC JAaHHBIC IS TPOCKTUPOBAHHS,
BBITCKAIOIIHE U3 CHCHU(UKU KAXKIOTO BUIA MAIIIUH.

BHecens! Y TBepKACHBI HOCTAaHOBICHUEM Cpox BBezIeHHS B
BHUWUOCII um. I'epceBanoBa T'ocynapcTBeHHOrO neiictBue 1 wrons
T'occtpos CCCP CTPOUTENBHOIO KOMUTETA 1988&.
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OBIIME TPEBOBAHWA K ITPOEKTUPOBAHUIO ®YHJIAMEHTOB

1.2. ®ynaaMeHTsl MAIIUH C JMHAMUYECKUMH Harpy3KaMH JIOJDKHBI YI0B-
JICTBOPSITh TPEOOBAHUSIM pacyera 10 MPOYHOCTH M IO MPUTOJHOCTH K HOP-
MaJIbHOW JKCIUTyaTalu, a Juisi (YHJAMEHTOB C PACIOJIOKEHHBIMU Ha HHX
pabodrMMu MECTaMU - TaK)Ke TPCOOBAHHSAM CTaHAAPTOB OE30IACHOCTHU TPyOa
B YaCTH JIOMMYCTUMBIX YPOBHEH BUOpAIIHA.

Konebanus (pyHIaMEHTOB HE JOJDKHBI YKa3bIBAaTh BPCIHOTO BIUSHHS HA
TEXHOJIOTUYCCKUE MPOIECChl, 000pYIOBaHUE U MPHOOPHI, PACIOJIOKCHHBIC
Ha (QyHZaMCHTE WM BHE €ro, a TakKe Ha HaxOJsIuecs BOIU3U
KOHCTPYKIIMH 3aHUH U COOPYKEHHM.

ITpu npoekTupoBaHnu (GpyHIAMEHTOB MAIIWH C AWHAMHUYECKHUMHU HArpys3-
KaMu cieayeT yuutbiBath TpedoBanus CHull 2.02.01-83CHull 2.02.03-85,
CHull 2.03.01-84CHull 11-23-81 u mip.

1.3. dynpaMeHThl MalIMH ¢ JUHAMHYECKUMH HArpy3Kamyd MOTYT ObITh
OCTOHHBIMU HJIH KEJIe300€TOHHBIMU MOHOJIMTHBIMH, COOPHO-MOHOJIIMTHBIMHU
1 cOOpPHBIMHY, a TIPU COOTBETCTBYIOIIEM 00OCHOBAHUH - METALTHUCCKUMH.

MoHonmuTHbIE (YHIAMEHTHI CIIEAYeT NPOCKTUPOBATH MOJ BCE BHUIBI
MaIllFH C TUHAMAYCCKHUMU HAarpy3kaMH, a COOPHO-MOHOJIUTHBIC ¥ COOPHBIC,
KaK [IPaBUIIO, - MO/l MAIIUHBI TIEPHOUYECKOro JeicTBUS (C BPAIAIOIUMUCS
YaCTSIMHU, C KPUBOUIMITHO-IIATYHHBIMUA MEXaHU3MaMU U JIp.).

1.4.Knacc 6eToHa IO MPOYHOCTH HA CIKATHE JUISI MOHOJIMTHBIX U COOPHO-
MOHOJIUTHBIX (DYHIAMEHTOB IOJDKEH ObITh He Hike B12,5,a mist cOOpHBIX -
He HWwke B15. Jlns HeapMupoBaHHBIX (YHIAMEHTOB CTAHKOB JOITyCKAETCS
MIPUMEHTHh OeTOH Kiacca B7,5. B ciiydae oqHOBpEeMEHHOTO BO3IEHCTBHUS Ha
GyHIaMEHT JUHAMHYECKOW HArpy3KH W IIOBBIIICHHBIX TEXHOJIOTHYECKHX
TeMIieparyp kjacc 6eToHa 1oJpkeH ObITh He HIke B15.

1.5. ®ynnaMeHTBI MalIMH OMTYCKAETCS MPOCKTHPOBATh OTACIBHBIMHU IO
KaXIyl0 MaimuHy (arperaT) Wid OOIIMMH TOJ HECKOJBKO MalluH
(arperaTos).

DyHIaMEHThI MAITHH, KaK MPaBUIIO, JOJKHBI ObITh OTJECICHBI CKBO3HBIM
IIBOM OT CMEXKHBIX (DYHIaMEHTOB 37aHUs, COOPYKCHUS U 00OPYHAOBaHUS, a
TaKXKe OT IoJIa.

IMpumeuanue. CoenuHenne (GyHIaMEHTOB MamIvuH ¢ (GyHIaMEHTaMH 3[aHUS WIH OIHpaHHUe
Ha HUX KOHCTPYKIMH 3[aHMsl JOIYCKAeTCs B OTACNIBHBIX CIydyasX, YKa3aHHBIX B OTIENbHBIX
COOTBETCTBYIOIIUX pa3zenax.

1.6. C uenpto yMeHbBIICHHS BHOpaInii (yHIaMEHTOB MAIIWH C JHHAMH-
YECKUMH Harpy3KaMu MpU COOTBETCTBYIOLIEM OOOCHOBaHHH PEKOMEHYETCS
peAyCMaTpUBaTh UX BUOPOH3OJISLHUIO.

1.7. YcTpoiicTBO pyHIAMEHTOB MAIlllMH C JHHAMHYECKAMHU Harpy3KamH,
3a MCKIII0YeHHEM (YHIAMEHTOB TypOOarperaroB MOIIHOCTBIO 25 Thic. KBT 1
Oosiee, JOIYCKAeTCsl Ha HACHINMHBIX TPYHTaX, €CJIM TaKHe TPYHTHl He
coJllep)KaT OPraHUYeCKUX MPUMECEH, BBI3BIBAIOIINX HEPABHOMEPHBIC OCAIKU
IpYHTa TpU CXKAaTUU. [Ipu 3TOM OCHOBaHHE U3 HACHIITHBIX TPYHTOB IOJDKHO
OBbITh YIUIOTHEHO (TSHKENBIMU TpaMOOBKAaMH, BUOPUPOBAHUEM WA JPYTHMHU
crocobamu) B cootBercTBU ¢ TpeboBanusamu CHull 2.02.01-83.

IIpumevanne. @yHIaMEHTHl MAIIMH  HEHMITYJIbCHOrO  (HEYJapHOro) IeHCTBHS ¢
JIBUTATENAIMI MolHOCThI0 MeHee SO00KBT co cpenHuM aBiieHHEM MOA MONOIMIBO# (yHIaMEHTa
OT PacyeTHBIX CTaTHYeCKUX Harpysok™ MeHee 70 kITa (0,7 krc/cm?) jomycKaeTcsi BO3BOJUTE HA
HACBIIHBIX IPYHTAaX 0€3 HCKYCCTBEHHOrO YIUIOTHEHHs, €CJIM BO3PACT HACHIIM M3 INECYaHBIX
TPYHTOB HE MEHE€E ABYX JIET U U3 MbIIEBATO-IJIMHUCTBIX TPYHTOB HE MEHEE IISTH JIET.

1.8.TIpu mpoeKTHPOBaHUH (PYHIAMEHTOB MAIlIMH Ha €CTCCTBEHHOM OCHO-
BaHHUU CIIEAYET CTPEMHTHCS K COBMEIICHHIO HA OJHOW BEPTHKAIN IIEHTPA
TSOKECTH TUIOMAAN TOAOMBH (hyHIaMEHTa W JUHWA JEHCTBHUS paBHOMCH-
CTBYIOIICH CTATHYCCKUX HArPY30K OT Beca MAIIWHBI, GyHIaMEHTa U IPyHTa
Ha o0pe3ax W BBICTyNaxX (PyHIAMEHTA, a JUIs CBAWHBIX ()YHIAMEHTOB - [ICHTPA
TSDKECTH IJIaHa CBall M JIMHUM JNEHCTBUS PABHOACWUCTBYIOLIEH CTaTMUECKHUX
Harpy3oK OT Beca MallMHbl U pPOcTBepKa. IIpu 3TOM SKCLEHTPUCHUTET, Kak
MPABUIIO, HE JIOJDKEH MPEBBINIAThH (32 MCKIFOUCHUEM CITy4aeB, OTOBOPEHHBIX
B OTHAJCHHBIX pas3jiesiaXx) JJisi TPYHTOB C PACYETHBIM COMPOTHBICHUEM



Ro< 150 «Ila (1,5 krc/em®) 3%, a s TPYHTOB C  pacdeTHBIM
compotusierneM Ry>150kI]a (1,5krc/cm?), a Takke CBaifHbIX (yHIaMEHTOB
n3 BHUCSYMX cBal - 5% pasmepa CTOPOHBI TIOJMOMIBHI (yHIAMEHTa, B
HAMpPaBJICHUH KOTOPOM CMEIeH HEHTP TsHKEeCTH. 3HaueHue Ry ciemyer
onpenensath no_tadbmuaaeiM aanHbiM CHull 2.02.01-83;m1s GpyHaameHTOB
TypOOarperaroB 3KCIEHTPUCUTET HE JOJDKEH IpPEBbIaTh 3% yKa3aHHOTO
pasmepa He3aBUCHMMO OT 3HadeHust Ry [l OCHOBaHWil, CIOXEHHBIX
CKaIbHBIMH TPYHTAMH, a TaKXe CBalHBIX (YHIAMEHTOB W3 CBali-CTOEK,
3HAYEHHE IKCICHTPUCUTETA HE HOPMHUPYETCS.

1.9. dynpameHtsl MallMH C JAHAMHYECKHMMH HAarpy3KaMu CJeayer
MPOEKTUPOBATH!

MaCCHUBHBIMU B BHUJE OJIOKA WJIM TUIMTHI C HEOOXOMUMBIMU MPHUSIMKAMH,
KOJIOJIIAMH M OTBEPCTHSAMH Ul Pa3MEIleHHs 4acTell MalluHbl, BCIIOMO-
ratesibHOro 000py/0BaHusl, KOMMYHHKALIUH U T.1I.;

CTEHUYATHIMH, COCTOSIIUMH W3 HIKHEH (YHIAMEHTHOW TIUIUTHI (FUTH
pPOCTBEPKA), CUCTEMBI CT€H M BEPXHEW IUTUTHI (WK pambl), Ha KOTOPOU
pacmonaraercsi 000pyI0BaHuUE;

PaMHBIMH, MPEACTABISIFOIMMHU CO00# MPOCTPAHCTBEHHYIO KOHCTPYKIIHIO,
COCTOSIIIYIO, KaK MPABHUJIO, U3 BEPXHEH IUIUThI UIIA CHCTEMbI 0aJIOK, OITHParo-
HIUXCS Yepe3 Pl CTOCK HA HIKHIOW (DYHIaMEHTHYIO TUIUTY;

OOJIErYeHHBIMH PA3JIMYHBIX KOHCTPYKTHBHBIX THIIOB, B TOM YHCIIE
0€3pOCTBEPKOBBIMH CBAHHBIMH.

1.10. OGopymoBaHwe C BpPALIAIOMUMHUCS YaCTAMH, KPHBOIIHITHO-
LIATYHHBIMA MEXaHM3MaMH M CTaHOYHOe O00OpYAOBaHHUE, arperupyemMoe Ha
KeJIe300E€TOHHBIX OMOPHBIX IJIMTAaX, MAOIYCKAeTCs YCTaHABIWBAaTh 0e3
(yHIaMEHTOB Ha TOJCTHJIAIONINHN CIIOW TOJIOB MPOMBIIIUICHHBIX 3IaHUHA TIPH
00OCHOBaHMM  pacyeToM, a TaKKe B  CIydYasX, YKa3aHHBIX B
COOTBETCTBYIOIIUX Pa3/ciax.

1.11.TlonoumBy pyHIaMEHTOB MaIllMH, KaK MPaBUIIO, CJEILYET IpeaycMar-
PHBAaTh MPSIMOYTOJIBHOM (POPMBI B IJIAHE U PACIIONIAraTh HA OJJHOM OTMETKE.

BeicoTy (GyHAaMEHTOB MallMH CJEAyeT Ha3HAYaTh MUHUMAIbHOM U3
YCJIOBHIA pa3MeIeH s TEXHOJIOTUIECKOro 000PYI0BaHUsI, BRIEMOK M IIAXT, &
TaKKe TIIyOUHBI 3a1eTTKH ()YHIaMEHTHBIX OOJITOB.

lanee BMecTO TepMHMHA <«CpeHEe NABIEHHE TOJ TOAOMBOM (YHIAMEHTA OT PACUETHBIX
CTATHYECKUX HATPY30K» UCHOJB3YETCS TEPMHH «CPEIHEE CTATHYECKOE JABICHUE IO ITOAOMIBOI
(dynnamenTa».

1.12.TIpu npoeKTHPOBAaHUU PaMHBIX ()YHIaMEHTOB PEKOMEH/IyETCS:

co0JoIaTh CUMMETPHIO (PyHAaMEHTa Kak 10 oOIiell reoMeTpuyuecKoit
cXeMe, TaK | 1o (popMe 3JIEMEHTOB,;

pacrioyiaraTb pUrejy HOIEPEeYHbIX PaM CHUMMETPHYHO O OTHOLICHHIO K
0CSIM CTOCK,;

n30erath rneperayy Harpy30K Ha pUIreiIy M OalIKi ¢ S9KCLEHTPUCHTETOM;

HPOEKTHPOBATH BepX (yHAaMEHTOB 03 YCTYIIOB I10 BBICOTE;

Ha3HayaTh BBUICTHI BCEX KOHCOJICH MHHHMMAalIbHO BO3MOXHBIX Pa3MepoB,
IPUYEM  BBICOTY ONOPHOI'O  CEUEHMS KOHCOIM TPU  OTCYTCTBHHU
COOTBETCTBYIOLIMX PacyeToB NpuHUMaTh He MeHee 0,75ee BruteTa.

1.13. Beicoty HMXHEH (QyHIaMEHTHOW IUIMTHI B CTEHYATHIX M PaMHBIX
(dyHraMeHTax clelyeT NPUHUMATh 10 pacuery, HO He meHee 0,4 M u He
MEHee TOJIIUHBI CTEHBI HJIK OOJIBIIEro pa3Mepa CTOeK.

Bepxmsis skenezoberonHass ruikta (pama) CcTeH4Yatoro (yHIaMeHTa
JOJDKHA OBITH XKECTKO CBS3aHA CO CTCHAMHU. HIDKHIOI HMOBEPXHOCTH IUINTHI
PEKOMEHYETCSI BHIIIOJIHATD HA OJJHOH OTMETKE.

CreHBl clemyeT pacnoyiaraTh, Kak IPaBUIIO, BIOJNb ACHCTBHSA TOPHU3OH-
TaJbHBIX AUHAMHYECKHX HAarPy30K.

1.14. Tunsl GyHAAMEHTHBIX OOJITOB, CIIOCOOBI WX YCTAHOBKH, a TaKke
MaTepHal ¥ yCTAaHOBOYHBIE TApaMeTphI ClIeAyeT Ha3HaYaTh B COOTBETCTBHH C
tpeboBanusimu CHull 2.09.03-85.



Ilpn ynmapHO#f Harpyske, a TarKe INpH AWHAMHYECKHX Harpyskax,
TPeOYIOMUX yCTAHOBKH OOJTOB AMAaMETPOM He MeHee 42 MM, CledyeT
MIPUMEHSTHh CheMHbIe (DYHIAMEHTHBIC OOJITHI.

PaccrosiHe OT HW)XHHMX KOHIIOB OOJITOB 10 HOAOWIBBI (yHAaMEHTa
JIOJDKHO OBITH HEe MeHee 100MmMm.

1.15.KoHCTpyKTHBHOE apMUPOBAaHHE MAacCCHBHBIX (DYHIAMEHTOB IpeycC-
MaTpuBaeT olllee apMHPOBaHHE IO IOAOIIBE M MECTHOE II0J] CTaHMHAMHU
MalIllFH ¥ B MECTaX PE3KOr0 M3MEHEHUsI Pa3MEpOB ceueHUs pyHIaMeHTa.

[Tpn apMupoBaHMM MOAOMIBBHI (YHAAMEHTOB IHAMETPbI IPOAOJBHBIX U
HOIIePEYHBbIX CTep)KHEH clelqyeT NpHHUMaTh He MeHee 10 MM mpu cTOpOHE
MTOIOMIBEI MEHEE 3 M M HE MeHee 12 MM mpu OOJIbIIEM pa3Mepe C [IaroM
crepxaei 200mm.

[Tpy MeCTHOM apMHPOBAHUH O] CTAHWHAMH MAIllMH HeyJapHOTro AeicT-
BUSL AWAMETP CTEPXKHEH CcleldyeT NPUHHMATh B 3aBHCHMOCTH OT AWAaMeTpa
00JTOB, Kpemsanmx obopyaoBaHue K GpyHIaMeHTaM, cornacHo 1admn. 1. [lpwu
3TOM pa3Mep CETOK JOJDKEH IPEBBIIIATh pa3Mep CTaHWHBI MAIIWHEL B IUIAHE,
kak npaswio, Ha 300 - 600MM B 3aBHCHMMOCTH OT JHMaMeTpa apMaTyphl,
pasuoii 10 - 20Mm cooTBeTcTBEeHHO. Pexomenayemsblil mar crepxueit - 200
MM.

MecTHOE apMUpOBaHKE MO CTAHWHAMH MAIUH C YAAPHBIMU HAarpy3KaMu
CJIEyeT MPOU3BOUTH COINIACHO YKa3aHUSIM COOTBETCTBYIOLINX Pa3/IeiIoB.

Jlnst apMupOBaHUS y4acTKOB (DYHIAMEHTOB, BOCIIPHHUMAIOIINX yIapHBIE
Harpy3k, cClielyeT, Kak IpaBWIO, NPHUMEHSTH Bs3aHHYIO apMmarypy. Ilpu
9TOM 3aLIUTHBIH clIol GeToHa clienyeT NpuHUMaTh He MeHee 30 MM.

Juamerp 60nTOB IS Menee 42 42-56 Boiee 56
KpeIuieHHs: 000pyIOBaHHs,
MM
Jnamerp cTepikHeit, MM 10-12 12-16 16-20

Ipumeyanne. B MacCHBHBIX (yHIaMEHTaX MalIMH HEYIApHOTO AeicTBHA 06bemMoM 20 M 1
MeHee 001Iee apMUPOBAHKE II0 TTOAOIIBE JOIMYCKACTCs HE IIPEAyCMaTPHBATh.

1.16. ApMupoBaHue 3JIE€MEHTOB CTEHYAThIX M PaMHBIX (YyHIaMEHTOB
OCYIIECTBIIIETCSI IO pacdeTy B COOTBETCTBHHM C Tpeboanmsmu CHull
2.03.01-84c yueToMm ClieAYIOIINX JOMOJHUTEIBHBIX YKa3aHUM;

apMarypa OaJloK, pHTelleil W CTOEK HOJDKHA WMETh 3aMKHYTHIE XOMYTHI
WIA CTEPXKHH, IPHUBAPEHHBIC K MPOJOJIBHBIM CTEPXKHAM II0 TEPUMETPY
MIOTIEPEYHOTO CEUCHUST KOHCTPYKITIH;

CTOUKHU CIIEAYIOT apMHPOBATh CUMMETPUYHOM MPOAONBHON apMaTypol ¢
maroM He 6oaee 300mM;

1o OOKOBBIM TpaHsM Oajok M pureneil He pexe yem udepe3 300 mm 1o
BBICOTE CEUEHHsI CIIEAYET yCTAHABINBATD NPOMEXKYTOUHBIE CTEP)KHH THAMET-
pom He MeHee 12 mwm;

IpU KOHCTPYKTUBHOM apMHUPOBAaHHU CTEH CTEHYATOro (hyHIaMeHTa Jua-
METP BEPTUKAIbHBIX CTEPKHEH J0JKEH ObITh HE MeHee 12 MM, a TOpPH30H-
TaybHBIX - He MeHee 10 mm. Illar crepikHeill B 000MX HANpaBICHUSIX CIEAYET
npuHuMath paBHbIM 200MM.

1.17.TemneparypHo-ycaJ0o9HbIe BB B (hYHAAMEHTaX CJIEIyeT, Kak Impa-
BHJIO, TIPETyCMaTPUBATh HA PACCTOSHHAX:

JUTsl MOHOJIUTHBIX 0eTOHHBIX (yHmamenToB 20 m;

IUTS JKeJIe300eTOHHBIX (PyHIaMEeHTOB MOHONMHUTHBIX 40 M, cOOpHO-MOHO-
JUTHBIX 50M.

VYka3aHHBIC PACCTOSIHUSL MOT'YT OBITh YBEJIMUYEHBI IIPH COOTBETCTBYIOIIEM
o06ocHoBauuu. [1py 5TOM LIBBI ClIEyeT PacloIoKUTh TAKMM 00pa3oM, YTOOBI
Ha OTJAEIBHBIX y4yacTKax (pyHJaMEHTa, pa3[elICHHBIX IIBAMH, Pa3MECTHTh
000pyZoBaHHe, HE CBA3aHHOE KECTKO MEXKIy COOO0H.

Jng  yMeHbIIEHHS  TEeMIEpaTypHBIX  OedopManuii  OIycKaeTcs
yCTpamBaTh BpeMEHHBIE TeMIIepaTyPHO-yCaJOIHBIC [IBHI.

[Tpu orpanmuennn nmpornda GyHIAMEHTa TI0 TEXHOJOTHISCKUM TpeboBa-
HUSM BMECTO TEMIIEPATypHO-yCaIOYHBIX IIIBOB CIIEAYET NpPEAyCMAaTPHBAThH
MEPOIPHUATHS 0 PETYIUPOBAHUIO TEMIIEPATypHOTO PEeXAMa MpPH YKIaIKe



O0eroHa. B 3TOM cilydae yCTpOMCTBO BPEMEHHBIX TEMIIEPATYPHO-YCAIOTHBIX
IIIBOB HE JIOITyCKAETCS.

1.18./lnst pyHAaMEHTOB MIIA UX OTACIBHBIX YYACTKOB, ITOIBEPrarOIIUXCS
BO3JICHCTBUIO arpECCUBHBIX CPEJl, JHOJKHBI OBITh MPEAYCMOTPEHBI MEPHI IO
UX 3almre B coOoTBeTCTBUM ¢ TpeboBanusimu CHull 2.03.11-85.

OBIUE YKA3AHUS I10 PACYETY OCHOBAHUIA
U ®YHIAMEHTOB

1.19.Pacyer pyHIaMEHTOB MAIIMH ¥ UX OCHOBaHMH BKIIIOYACT:

olpeJieJICHUE aMIUIUTY]] KoeOaHui a (yHAaMEeHTOB WIIM OTIEIbHBIX HX
3JIEMEHTOB,;

IPOBEPKY CPEIHEro CTaTHCTHYECKOTO JaBJEeHHs MOA MOTOWMBOH (yHna-
MEHTa Ha €CTECTBEHHOM OCHOBAHHUH p HJIM HECyIIel CIOCOOHOCTBIO CBali;

pacyeT IPOYHOCTH HIIEMEHTOB KOHCTPYKIMH QyHIaMeHTa.

[Ipy HanM4M¥M B 34AHMM Ha NPOEKTHPOBAHHE TEXHOJOIMYECKHX Tpebo-
BaHUi, OTpaHUYMBAIONINX NEpeMeIleHUs U aAedopManun (yHIaMeHTa, clie-
JIyeT BBINIOJHUTHh MX CTaTUYECKHH pacyeT M3 yCJIOBHS COBMECTHOH aedop-
Malliy OCHOBaHUsS U QyHIaMeHTa.

Tabmuma 2
Marvssl IpenenbHo nomycTUMas aMILTHTY/1a KoaeOaHuit
dy, MM
C BpamIaIOMUMUCS YaCTSMH IIPH 4acTOTe T"opu3oHTaNBHBIX BepTHkanbHbIX
BpalleHus, 00/MHUH:
menee 500 0,2 0,15
or 50010 750 0,2-0,15 0,15-0,1
or 75010 1000 0,15-0,1 0,1-0,06
or 10000 1500 0,1-0,05 0,06
cebiie 1500 0,05 -
C KpHBOIIUIHO-IIATYHHBIMUA MEXaHU3- Jns nepsoii Jlns BTOpOIt
MaMH [IPH 4aCTOTE BPAICHHs, 00/MHH: TapMOHHKH rapMOHHKE
menee 200 0,25 0,15
or 20010 400 0,25-0,15 0,15-0,1
or 40010 600 0,15-0,1 0,1-0,05
cBbie 600 0,1 0,05
JIpoOnIIKH KOHYCHBIC U IIIEKOBBIE 0,3
JIpOOUIIKH MOIIOTKOBEIE Kax m1st MalyH ¢ BpaIIArIMMICS 9acTIMU
Ky3HedHbIe MOIOTEI 1,2 (0,8%)
IIpeccol 0,25
DOpMOBOYHBIE MAIIUHBI 0,5 wm mo T'OCT 12.1.012-78 fpu pacrmo-
JIOKSHHH Ha PyHIaMEHTaX pabounx MecT)
MenbHuLBI 0,1**

* [1pu Bo3BeieHUH (DYHIAMEHTOB Ha BCEX BOAOHACHIICHHBIX MECKAX, a TAKXKE HA MEJIKUX U
MBIIEBATHIX MAJIOBJIAXKHBIX M BJIaXKHBIX TECKaX.
** CpenHEeKBaApaTHUECKOE 3HAYCHUE aMILTUTYIbI KOJIECOaHHH.

Ilpumeuanns: 1. Jlns HpPOMEXKYTOYHBIX 3HAYCHUH YACTOTHI BpAILICHHS IPEACIBHO
JIOITYCTHMasi aMIIUTY/la ONPEAEIACTCS HHTEPIIOALHUCH.

2. inst mamms ¢ yactoroit Bpauiernst 20000/MuH 1 MeHee pH BbICOTE (yHIAMEHTOB Oosee
5 M npeznenbHO IoMycTHMas aMIUIUTyAa yBenudusaercs Ha 20%.

1.20. AMIIUTY Bl BBIHYXKICHHBIX U CBOOOJHBIX KOJeOaHui (pyHIaMeHTa
WIH OTICIBHBIX €ro 3JEMEHTOB CICAYET OMPEACATh I Pa3INYHbIX TUIIOB
MAaIllFH COIJIACHO YKa3aHWSM COOTBETCTBYIOINIMX pas3zieiioB. OmnpeencHue
aMIUTUTYJ] KOJICOAaHUI MPOM3BOJUTCS Pa3/ICibHO MO HANPABJICHUSAM U COOT-
BETCTBYIOIIMM YaCTOTaM KOJeOaHHH.

AMIUTATYIBI KOJIcOaHUH (DyHIAMEHTA TOJIKHBI YIOBICTBOPATH YCIOBHIO

asa, Q)
rie a - HauOOoJbIIas aMIUTUTyHNa KoJieOanwii (yHIaMeHTa, ompenensiemas
pacdeTom;

ay - TPEAeIbHO IOMyCTUMas aMIUIUTyda KojcOaHui ¢yHIaMeHTa, yc-

TaHaBIMBacMas 3aJaHWEM Ha [POCKTHPOBAHHE, a IpH €¢
OTCYTCTBUH B 33JJaHUU NPUHIMAaeMas 1o Tadi. 2.



[Ipu pacuere konebaHuit GyHIAMEHTOB MaITMH JTOTTYCKAETCS:

paccMmaTtpuBaTth OCHOBaHUE Kak YIPYro-Bs3Koe JIUHEHHO
nehopMupyeMoe, CBOWMCTBA KOTOPOTO OMNpeAesstorcs KodddumueHtamu
yIOPYroro paBHOMEPHOIO M  HEPAaBHOMEPHOTO  CXAaTWs, YIPYroro
PaBHOMEPHOTO W  HEPaBHOMEPHOro caBura ©  KoddduuueHTramuy,
XapaKTePU3YIOIUMH JeMII(QUPOBAHNE;

HE YYUTHIBATh DKCIICHTPUCUTET B pAacHpelciicHHH Macc (pyHIaMeHTa,
€CJIM OH HE MPEBBINIACT 3HAYCHUH, YKa3aHHbBIX B 1. 1.8;

[PU YIPYrOM HEPABHOMEPHOM CkaTHH (IOBOPOTE MOJOIIBHI (hyHAaMEHTA
OTHOCHTEJIbHO TOPU30OHTAIbHON OCH, NPOXOAAIICH dYepe3 LEHTP THKECTH
MOOMIBEI (PYHIAMEHTa MEPIICHIUKYISPHO TUIOCKOCTH KOJeOaHHi) momyc-
KaeTcss MPUHUMATh, 4YTO I[UIOCKOCTh KOJIECOAHWH MapauiesibHa JIMHUA
JIEUCTBUSL BO3MYILAIOIICH CHJIBI MJIM TUIOCKOCTH JIEUCTBHUSI BO3MYIIAIOIIETO
MOMEHTAa.

IMpu neitctBur Ha (yHIAMEHT MAaILIMHBI OJHOBPEMEHHO HECKOJIBbKHX
BO3MYIIAOIIUX CHJI U OTCYTCTBHH JAaHHBIX 00 MX ()a30BOM COOTHOILICHUHU
paccMaTpUBAIOTCS BApUAHTBI CHH(A3HOTO U MPOTHUBO(A3HOTO JACHCTBHS CHII,
BbI3bIBaOLIME Hanbosee HeOaronpusTHbIe (POPMbI KoJleOaHHH.

1.21. Cpennee cratuveckoe AaBICHUE O] TMOAOIIBON (yHIaMEHTa Ha
©CTECTBCHHOM OCHOBAaHUHM p Ui BCEX THUIIOB MAIWH, NEPCYUCICHHBIX B
Tabi. 3, IOHKHO YIOBICTBOPSITH YCIOBHIO

P<YolVaR 2)
1€ p - CpeJHee CTaTUCTUYECKOE NaBICHNE II0]] IOJOMBOM pyHIAMEeHTa;

Veo - K03 ULMEHT ycioBHI pabOThI, MPUHUMAEMBbIH 10 Tabi. 3;

V1 - KOO((OUIUEHT YCIOBHH pabOThl TPYHTOB OCHOBaHMsS, NPUHUMA-
eMbId JUI1 MEJNKUX M IBUICBATBHIX BOAOHACHIIIEHHBIX NECKOB H
IBUIEBATO-TJIMHUCTBIX TPYHTOB TeKy4eld KOHCHUCTEHIMH PABHBIM
0,7 ([@pu mpoeKTUpOBaHUM (YHIAMEHTOB C MAacCOM IaJarolux
yacted Oosmee 10 T 3Hayenme koodpdunmenra ),=0,7
NPUHUAMAETCS TAKKE IS MAJIOBIXHBIX U BIAXKHBIX MEIKHX H
IBUICBATBIX IIECKOB M BOJOHACBHILICHHBIX IIECKOB CpeqHei
KPY[IHOCTH W KPYIHBIX); TSI BCEX OCTAIBHBIX BHIOB U
COCTOSIHUH TPYHTOB J/1=1;

R - pacyeTHO€ cONPOTHBIEHHE I'PYHTa OCHOBAHMS, ONpEIeIIeMOe B
cootBeTcTBUH ¢ TpeboBanusmu CHull 2.02.01-83.

Tabmuma 3
Maruusst Koadduuuent yciaopuit
paboTsl Yo
C  KpUBOIIMMHO-IIATYHHBIMH  MEXaHH3MaMH,  IPECCHI, 1,0
METAUIOPEXKYIIME CTAHKU, BpAlIAIOIIMEcs MEYH, NMPOKATHOE
obopynoBaHue
C BpalIAIOMIMMHCH YAaCTAMH, JIPOOMIKH, MEIbHUYHBIC 0,8
YCTaHOBKH
Ky3neunsle MOIOTEI, GOPMOBOYHBIC MAIIHHBI, 000PYIOBaHHE 0,5
OOIHBIX IUIOWIAIOK, JUIs KOTOPBIX ()YHIAMEHTHI BBIIOIHSIIOTCS
B BHJIE KOpoOa

1.22.Pacyer npOYHOCTH 3JEMEHTOB KOHCTPYKIHH (YHIAMEHTOB pa3iud-
HBIX THIIOB MAIIWH JOIYCKAeTCsl HMPOU3BOIUTH Ha CTATUYECKOE [eHCTBHE
pacyeTHBIX JUHAMHYECKHX HArpy30K, ompeneisieMbix mo ¢opmyne (3).
Pacuer MaccuBHBIX (DYHJAMEHTOB Ha MPOYHOCTh, 33 HCKIIOYCHHUEM
OCIa0JICHHBIX CEYCHUH, KOHCOJIbHBIX YYaCTKOB M Mp., KaK MPaBUIIO, HE
MIPOU3BOISATCS.

1.23. llpu onpeje/iecHHd pacYeTHBIX CTATHYECKUX HArPy30K, B UYHCIIO
KOTOPBIX BXOJST BeC (DyHIaMEHTa, Bec rpyHTa Ha oOpe3ax (yHaaMeHTa, BeC
MaIllMiHBl ¥ BEC BCIIOMOTATEBHOTO 00OpymOBaHUS, KOI(D(PUIIMEHT HamekK-
HOCTH 10 HATPY3KE )f IPUHUMAETCS B COOTBETCTBUU ¢ TpeboBanmssmMu CHull
2.01.07-85mnpu pacuere MPOYHOCTH W PaBHBIM 1 MpH MPOBEPKE CPEIAHETrO
CTaTHCTHUYECKOT0 JaBICHUSI MO]] MOIOIIBOH (hyHAaMEHTA.



PacuerHble quHaAMU4ecKue Harpy3ku Fgq OT AMHAMHUYECKOTO BO3ACHCTBUS
JBIDKYLIMXCSL 4aCTel MaIIMHBI WIIM HATPY3KH, MPEICTABISIONINE KaKOUW-TH00
0COOBIif BUIl CHIIOBOTO BO3ICHCTBHUS (HApUMEpP, MOMEHT KOPOTKOTO 3aMbl-
KaHHsl, 0OPBIB MOJIOTKA MEJILHHIIBI U T.I1.), ONPEACIISIOTCSL:

IpU pacueTe KoJcOaHWI TNPOU3BEICHHE 3HAYCHHS HOPMATHBHOM
JMUHAMUYECKON Harpy3ku Fp, COOTBETCTBYIOMIETO HOPMAalIbHOMY JKCILTyaTa-
UOHHOMY pEXHUMY pabOThl MAIIWHBI W NPHHAMACMOIO [0 YyKa3aHHSIM
COOTBETCTBYIOIIUX PA3/IC/IOB WK IO 33JaHHUI0 Ha MPOCKTHPOBAHUE, U KO-
¢unmenTa HaAeKHOCTH 0 Harpy3ke ) =1,

IpH pacyeTe IPOYHOCTH DIIEMCHTOB KOHCTPYKLUH (QyHIaMEHTa I10
dopmyne

Fo=y n Fn, (3

rae ¥ ] - ko3 HUIMESHTH COOTBETCTBEHHO HAICKHOCTH MO HATPYy3Ke U
JMUHAMUYHOCTH, IPUHUMAEMBIC 110 Ta0I. 4;

F. - HOpMaTHBHOE 3HAYCHHWE AWHAMHYCCKOW HArpy3KH, COOTBET-
CTByIOIIIEE HOPMAJIFHOMY SKCIUTyaTallHOHHOMY PEXUMY pa-
00TBI MAIIUHBI WIIH 0COOOMY CHIIOBOMY BO3ICHCTBHUIO U TIPH-
HHUMAaeMO€ 110 COOTBETCTBYIOLINM pa3zesiaM MU MO 3a1aHUI0
Ha NMPOEKTUPOBAHHE.

Tabauma 4
Koappuupment Koapuuuent nunamuanoctu /]
Marvssr HAaJEKHOCTH T10 SIS HATPY30K
Harpyske BEPTHKAJIbHBIX TOPU30HTAIIb-
* HBIX
C BpAIAIOIIMHCS YaCTSIMH:
a) HarpysKd, CO3JaBacMble
JIBIOKYILIUMUCS 4acTAMU
MallMHbl, TpPH  4YacToTe
BpaIeHHst, 00/MUH:
menee 500 4 3 2
or 50010 1500 4 3-6* 2
«1500 « 2000 4 6-10* 2
cs. 2000 4 10 2
0) Harpyskd OT MOMEHTa 1 2 -
KOPOTKOTO 3aMBbIKaHHUSI
C KpUBOLIMITHO-IIATYHHBIMH
MEXaHH3MaMU IIPH 4acToTe
BpaIleH¥st, 00/MUH:
1o 600 2 1 1
cB. 600 1 4 2
JpoOWiIKM  IIEKOBBIE, KO- 1,3 1,2 1,2
HYCHBIE
JIpoOUIIKH MOJIOTKOBBIE 4 1 1
MenbHuLBI 1,3 - 1
Ipeccot 1,5 2 2
IIpokaTtHOE 06OpyIOBaHHE 1,2 2 2
Bpamaromuecs neqn 1(2**) 1 1

*[I1s  TPOMEXYTOUHBIX 3HAYEHHMII YAaCTOTHl BpamleHHs 3HA4YeHUsS Kod(DUIHeHTa
JUHAMAYHOCTH OIIPENeIIOTCS HHTEPIONIAIIUCH.

** Jlnst kpalHUX omop (yHIaMeHTa K TOPU30HTAJIbHOH Harpyske, NEHCTBYIOIIEH MOmepex
ocw reun (pu ducie onop Goee ABYX).

Ipumeuanus: 1. g TypOoMammH MomHOCThIO Oomee 25 Toic. kBT 3Hauenue
kod¢dunuenTa /) cieayeT yMeHbIIATh B 1Ba pasa.

2. g MallMH C BPAIIAIONIMMUCSA YacTAMH, y KOTOPBIX HMMEIOTCS TaKKe BO3BPATHO-
MOCTYIATEIbHO IBIKYIIEHCS Macchl, KO3((MHUIMEHT HAJEKHOCTH IO HArpy3ke Ui JHHa-

MHUYECKUX Harpy30K, CO3/1aBA€MbIX 3TUMH MacCaMH, CJICAYET MPUHUMATh Y =1,3.

3. 3HaveHuss KodpduUUUEHTA /] OTHOCATCA K HKene300eToHHBIM (yHmamenTam. s
CTaJIBHBIX (PYHAAMEHTOB CIIEyeT IPOM3BOANTH JMHAMHYESCKHI pacyer.
4. TlpuBeeHHbIC B TA0IHIIE 3HAYCHHS /] yIUTHIBAIOT 3HAKOIIEPEMEHHOE JICHCTBUE HArPY30K.

1.24. Tlpu npoextupoBaHnrd (YHIAMEHTOB MAlIMH C JAWHAMHYCCKHMH
Harpy3KaMH JUIi CTPOUTEIhCTBA B CEHCMHYECKMX paioHax pacder
MIPOYHOCTH 3JIEMEHTOB MAaCCUBHBIX (DYHIAMCHTOB CJIEIyeT MPOU3BOAUTH 0€3
ydera CeICMHUYECKHUX BO3ACHCTBUM.



Ilpn pacyere paMHBIX, CTEHYAaTHIX W OOJICTYCHHBIX (YHIAMEHTOB Ha
celicMMUeckne BO3HEHCTBHA B 0C000O€ cOYeTaHHE Harpy3oK Clemyer
BKJIIOYATh pPacyeTHbIe AWHAMHYECKHE Harpy3KH, CO3/aBaeMble MalliHAMH B
HOPMAaJbHOM JKCIUTYyaTAl[HOHHOM PEeKHME, ¢ KO3(D(DHIMEHTOM HAICKHOCTH
1o Harpyske y =1.

1.25. OCHOBHYIO YIPYIYIO XapaKTepHCTHKY C€CTECTBEHHBIX OCHOBaHHI
(hyHIaMEHTOB MaIlIMH - KO3()PHUIMEHT yIpyroro paBHOMEpHOTO cxatus , Cy,
kH/M  (1c/M®), cmemyer ompemensiTh, Kak IpaBHIO, MO PE3yJbTAaTaM
HCTIBITAHUH.

[Ipu OTCYTCTBUH 3KCIEPUMEHTANBHBIX JaHHBIX 3HayeHHe C, mis (yHzaa-
MEHTOB C IUIOIIaabk0 mogoiBsl 4 He Gonee 200 M moMycKaeTcsl ONMpenessiTh
1o opmyie

C, =bgE| 1+ % , (@)

rae bp - koddduiment, M, npHHEMAeMBI paBHBIM IS MECYAHBIX
rpyatoB 1, s cyneced u cyraumHkKoB 1,2, s miMH U
KPYIHOOOJIOMOYHBIX I'PYHTOB 1,5;

E - monynb nedopmanuu rpyHTa MO moaonBoi ¢yngamenra, xlla
(tc/M?), onpenensiemslii B cooTBeTcTBHE ¢ TpeGoBanmsivi CHull
2.02.01-83;

A - miomans moxomBE GyHIAMEHTa, M.

Jns GyHIAMEHTOB C IUIOMIaAbI0 MOMomBel A, mpessimaromei 200 M2,
3HaueHue kodpdunuenta C, mpUHUMAETCS Kak s (QyHIaMEHTOB ¢ ILIO-
a0 nonommesl 4=200M>.

1.26. Kosdduuuentsl ynpyroro HepaBHoMmepHoro cxarust Cy KH/M
(rc/m®), ynpyroro pasmomepuoro cmsura C, kH/m (rc/m), m ympyroro
HepaBHOMepHoro casura Cy kH/M (tc/M®), IpUHAMAIOTCS PABHBIMIL

C, =2C,; (5)
C, =07C,; (6)
C, =C,; (M

1.27.KoabuuueHTsl KeCTKOCTH /s €CTECTBEHHBIX OCHOBaHHH K, Ky,
Kx Ky onpenensiores no dpopmyaam:
IIPH YIPYrOM PaBHOMEPHOM cxati - K,, kH/M (tc/m),

K,=C,A 8)

TIPH YIIPYTOM HEPaBHOMEPHOM CKATHH (TIOBOPOTE TIOIOIIBEI (ByHIaAMEHTA
OTHOCHTEJILHO TOPU30HTAIBHOM OCH, MPOXOISIICH Yepe3 IEHTP THKECTHU I0-
JomBhl QyHIaMEHTa NEepHEeHANKYISPHO IIIOCKOCTH KonebaHuid) - Ky, kH-M
(Tcm),

Ky =Cyly; (9)
IpH yrpyrom pasaomepHom casure - Ky, kH/M (tc/m),
K, =CA (10)

[P YIPYroM HEPABHOMEPHOM caBure (IIOBOPOTE MOAOLIBEI (PyHIaAMEHTA
OTHOCHTEJILHO BEPTHKAILHOM OCH, MPOXOMAIICH uepe3 IEHTP THKECTH
nonomesl GynnamentTa) - Ky, kH-M (Tc-M),

Ky =Cyly- (11)

B dopmynax (9), (11):



lg 1 |y - COOTBETCTBEHHO MOMEHT HHEPLHUM IUIOMAAN MOAOIMIBBI (QyH-
JIAMEHTa OTHOCHTEJBHO TOPH30HTAIBHONH OCH, MEPIEHAUKY-
JIIPHON TUIOCKOCTH KoJjeOaHWi, W BEPTHUKAIBHONW och (QyHHIa-
MEHTa, IPOXOASALINX Yepe3 HEHTP THKECTH MOIOIIBbI, M
1.28. Jlemnupyroniye cBOWCTBA OCHOBAHHS JOJIKHBI YIUTBIBATHCS OTHO-
CHTENBHBIM  nemrdupoBanmemM & (HOMSA  KPHUTHYECKOTO  3aTyXaHWs
KoJIeOaHMA), ONPEICIIIEMbBIM, KaK MPABUJIO, MO PE3yIbTATaM HCIBITAHUIA.
[Ipu OTCYTCTBHH 3KCIEPUMEHTAIBHBIX JAHHBIX OTHOCHTEIBHOC JeMIihu-
poBaHWE JUIS BEPTHKAIBHBIX KOJIeGaHMM HOTycKaeTcst & ONMpEmessaTh M0
dopmynam:
JUTSl YCTAHOBHUBINUXCS (TAPMOHUYECKHX) U CITyYaiHbIX KOJIeOaHMI

*

£=2 &=, (12)
“ “ Jp
IS HEYCTAHOBHUBIINXCS (MMITYJIbCHBIX) KOJeGanmit
E E
£ =6 £ =25 |, (13)
C,p C,p

rae p -To ke, 9ro B 1. 1.21 xIla (TC/MZ),
E, - 10 xe, yro B 11. 1.25.
Ilpu pacyere PyHAAMEHTOB HOMYCKAETCS B KA4ECTBE XapaKTEPUCTUKH
JIeMI(QUPOBAHUS MCIIONB30BATh MOMAYIL 3aTyXaHus, @z, C, ONpEAcIsIeMbIi
JUTSL TAPMOHMYECKHUX U CITyYalHbIX KOJeOaHuii o popmyiie

16 05
D, =—— D, =———|. (14)

JI1st mMITy TbCHBIX KoJleOaHnii 3HaueHne @7 yBEIMIUBACTCS B IBa pasa.

*q)OpMyJ'ILI B CKOOKax COOTBETCTBYIOT «TEXHUYECKON» CHCTEME COUHULL.

1.29. OtHocurenbHOE AeMIUPOBAHME M MOAYJIb 3aTyXaHWSA JUIs
TOPHU30HTAIBHBIX 178 BpalaTeIbHBIX KoeOanuit OTHOCHTEIIFHO
TOPU30HTAIBHON U BEPTUKAIBHOM OCEl MPUHUMAIOTCSI PaBHBIMHU:

¢, =06¢,, @, =060,; (15)
é, = 05¢,; @, =050, (16)
¢, = 03¢, @, =032, a7

1.30.1Ipu rpymmoBoii yCTaHOBKE | OJHOTHITHBIX MAIIUH Ha 00uEeM (QyH-
JAMEHTE 3Ha4YeHHUs aMIUIMTyA KonebaHuii QyHIameHTa a cieayer
OTIPE/IEISTh MPH j=2 KaK CyMMY aMIUTATYI, TIPH j>2 - 110 hopmyIie

(18)

rae K - koadduuent, mpUHAMAaEMBbIii TSI MAIIHH TIEPHOINYECKOTO IeH-
CTBHSI paBHBIM 1,5, 111 MaIivH ¢ UMIyJIbCHBIMK Harpyskamu - 0,7,
JUTS MAIlluH CO CIyYalHBIMU IWHAMHYCCKUMHU Harpy3kamu - 1;
Q; - aMILTATYa KoJieOaHui (pyHIaMeHTa IpH paboTe i-if MalluHbI;
j - 4MCII0 MamIKH.
PacueTHble 3HAYEHUsI AMILIUTY/] JOJDKHBI yI0BIETBOPSITH ycosuio (1).
[pu rpymnmnoBoil yCTaHOBKE Pa3IMYHOIO THIA MAIIWH Ha o0meM (yHna-
MEHTE aMIUTUTYAy KoieOaHui (yHAaMEHTa CICAYET ONPEICIiTh KaK CyMMY



aMIDTUTY KojeOaHuH, BRI3BIBAEMBIX pa00TON Kaknoi u3 mamuH. [Ipu sTom
B ycioBuu (1) mpemenbHO momyctuMmasi ammuinryna npuanmaercs Ha 30%
Oonee 3HA4YeHWH, NMPUBEJCHHBIX B Tall. 2 IJIs8 THNA MAIIMHBL U YacTOTHI
KoJIecOaHWH, COOTBETCTBYIOIIMX HAaMOOJIBIICH COCTaBISIIOIIECH pacyeTHOU
AMILTUTYIBI.

[Tpn ycTaHOBKE MalIMH C MEPUOANYECKUMH U CIy4alHBIMU Harpy3KaMu
Ha OTHENbHO CTOAMMX (yHAAMEHTaX AaMIUIMTYAy KoJeOaHWi KaIoro
¢dbyHnnameHnTa crenyer OIpeeNATh c y4eTOM KoJieOaHMH,
pacIipocTpaHsIONIMXCsS B IPYHTE HpH paboTe MallWH, YCTaHOBJICHHBIX Ha
Ipyrux (yHZaMeHTaX, B COOTBETCTBHH C YKa3aHWSIMH O00A3aTEIBHOTO
npwiokernss 4. Ilpm  3TOM  [ONyCTHMYIO aMIUINTYRy  KosieOaHWH
(dyHnamMeHTa-IpueMHUKa (@, cieayer npunumars Ha 30% Oonee 3HaueHMH
HpeleNbHO TOMYCTUMbIX aMIUINTY I, IPUBEACHHBIX B Ta0I. 2.

Jis pyHOaMEHTOB MalIMH C UMITYyJIbCHBIMH HAarpy3KaMH, yCTaHABIHMBAc-
MBIX Ha OTHCIBbHBIX (yHOaMEHTax, pacueT aMmIUINTyZd KosieOaHWH
JIOITyCKaeTCs MPOM3BOANTE Oe3 ydueTa nepeaadn KojaeOanuii mo rpyHry.

1.31. Pacyer aMIUIMTYyA BEepTUKAIbHBIX (TOPU3OHTANBHBIX) KOJeOaHHH
IPYHTa COOTBETCTBCHHO MPH BEPTUKAIbHBIX (TOPU30HTABHBIX) BHOpAIHAX
(yH/IaMEHTOB MallIMH CJIeyeT NPOU3BOIUTE N0 GopMyIie

2 —
a,=a, 1 021 : 19
oot o
rae Qs - aMIUIATyJa BEPTUKAIBHBIX (FOPU3OHTANBHBIX) KOJeOaHMM

IPYHTa Ha TMOBEPXHOCTH B TOYKE, pACIOJIOKCHHOW Ha
paccrosiHUM I OT ocu (yHIAMEHTa, T.c. UCTOYHUKA BOJH B
IpyHTE;
Oy - aMIUIMTyna CBOOOIHBIX WM BBIHYXICHHBIX BEPTHKAIBHBIX
(ropusoHTanbHBIX) KoOJicOaHWN (GYHIAMEHTa, T.€. HCTOYHHUKA
BOJIH B TPYHTE Ha YPOBHE €0 IOOIIBBI, OMpEAcaseMast s
pa3IMYHBIX BHAOB MalldH 10  (opMmyaaM 00s3aTeIbHBIX
npuitokenuit 1-3,8 KoTophix hy clienyeT 3aMeHnTh Ha MUHYC hy;
o=rlrg
30€Ch [ - PACCTOSHME OT OCH (PYHAaMEHTAa-UCTOYHHKA 0 TOYKH Ha
MTOBEPXHOCTH TPYHTa, UIsI KOTOPOH OIpEAEISICTCS aMILIMTYIa
KOJIeOaHu;
o - TPHUBCACHHBIA paauyc NOJOMBBEI  (pyHIAaMEHTa-UCTOYHUKA,

r, =vVA/m.
0

YacToTy BOJNH, PacHpOCTPAHSAIOIINXCS B TPYHTE, CIEAyeT NPUHUMATh
paBHOI yacToTe KojeOaHuil (yHaaMeHTa MaIIUHEI.

IIpumeuanue. B nensx yTouHeHHs aMIUTUTY] KOJICOaHUH, pacIpOCTPaHSIOMMUXCS B TPYHTE,
JIONYCKAeTCsl TPOU3BOAUTH NPOTHO3UPOBAHHE KONEOAHMI IPyHTa HA OCHOBE CIICLHAIBHBIX
SKCIIEPHMEHTAIBHBIX UCCIICIOBAHMI.

1.32.11pu npoekTipoBaHUU GYHIAMEHTOB 3/1aHUH M COOPYKEHHH, YyBCT-
BUTEJBHBIX K HEPAaBHOMEPHBIM 0C3/IKaM M BOCHPUHHUMAIOLINX TUHAMHYECKHE
Harpys3kH, IepeAaBacMble MallMHAMH 4Y€pe3 CTPOMTENbHBIC KOHCTPYKIHMH
WIN TPYHT, CpPEIHEe JaBlICHUE MO ITOJIONIBOM (DyHIaMEHTa HAa €CTECTBEHHOM
OCHOBaHHH JIOJDKHO YIOBJIETBOPSTH YCIOBUIO

p<yqR (20)

Venoeue (20) HOMDKHO BBINONHATBCS il (QYHIAMEHTOB 3HaHHN U
COOpYXXEHUH B TIpenesax 30HBI, IJE€ CKOPOCTh KoJiecOaHMH Vs= O W Ha
MOBEPXHOCTH TPYHTa OT HMITYJILCHBIX HMCTOYHUKOB Oosee 15 mm/c, or
HCTOYHUKOB MEPHOANYECKOrO ACHCTBHS M CIydailHbIX Ooiee 2 mm/c (3mech
Qs - aMIuIMTyaa KonebaHuil rpyHTa, ompenensemas mo ¢opmyne (19), w -
YIJIOBasi 4acTOTA BBIHYXKICHHBIX KoyeOaHuil (yHIaMeHTa-UCTOYHUKA IS



MAaIllvH C MEePHOANYECKUMHU Harpy3KaMmH FUIH COOCTBEHHBIX - IS MAIlIHWH C
MMITYJTECHBIMH HITH CITy9aifHBIMH Harpy3KaMu).

OCOBEHHOCTU ITPOEKTUPOBAHUS CBAMHBIX
OYHIAMEHTOB

1.33. lnsg QyHIaMEHTOB MallMH C NEPHOAMYECKHMMHU Harpy3Kamu BO3-
MOXHO MNpPUMEHEHHE CBail JIIOObIX BHIOB; Ui (DYHIAMEHTOB MAIWH
yIapHOTO JEUCTBHS CIELyeT NPUMEHSTD jKeJIe300€TOHHBIE CBAM CILIOMIHOTO
CCUCHHSI.

Paccrosinie Mexay HEHTPaMu CBall B CBallHBIX (yHAAMEHTAaX CIEIyeT
npuHUMaTh B cooTBeTcTBHU ¢ ykasanmsmu CHull 2.02.03-85H0 He Gonee
10d (rzme d - fuaMeTp MM MEHBIIUH pasMep CTOPOHBI ONEPEYHOTO CEYEHHS
CcBaif).

1.34. Pacyer cBallHbIX (YHIAMEHTOB MAIIMH C JUHAMUYCCKUMH
Harpy3kamy MO HeCylleW CIOCOOHOCTH I'PYHTOB OCHOBaHHsI CBail Clieayer
NPOM3BOJUTh HAa JICHCTBUE pACUETHBIX CTATUCTUYECKHX HArpy3o0K B
cootBeTcTBUH ¢ TpeboBanusmu CHull 2.02.03-85.

ITpu 3TOM pacueTHbIE COMPOTHBJICHUsSI TPYHTOB OCHOBaHHS Ha OOKOBOM
MOBEPXHOCTH CBalfi M TMOJ WX HWKHUM KOHIOM JIOJDKHBI ~ OBITh
JIOTIOJTHUTEJIPHO YMHOKEHBI Ha KOI()(MUIMEHTHI YCIOBHI pabOThl IpyHTa
OCHOBAHHUSI COOTBETCTBEHHO ¢ M}, r, TIPUBEJICHHBIE B TaOM. 5, a ux cymma
IUIA BHUCSYMX CBall - Ha Kod(dduiment ycnoBuit paboOTH ), 3HAYCHHS
KOTOporo mpuBeaeHsl B Tabm. 3. s cBaii-croek KO3 (OHUIMEHT ),
MPUHUMAETCS paBHbIM 1.

Tabmuma 5
Koadduuunents! yciaoBuii paboTsl TpyHTOB
I'pyHTBI OCHOBaHHS
Ha GOKOBOI O/ HIXKHAM KOHIIOM
TIOBEPXHOCTH CBAH V), f cBau VR
a) [lecku poIxiibie JIFOOON KPYHMHOCTH U 0,6 (0,75) -

BIQKHOCTH, MEJIKHE M IMbUICBATHIE
BOJIOHACBIIIICHHBIE JIFO0O0H TIOTHOCTH;
NbUICBATO-TIIMHUCTBIE ~ TPYHTBI €
nokasareneM Tekyuectu 1>0,6

6) Ilecku mbLIEBAaTBIC, MEJKHE U 0,75 (0,85) 0,75 (0,85)
CpefHel KpYNHOCTH CpeaHed IIoT-
HOCTH JI000OW BII@XHOCTH, KpOMeE
YKa3aHHBIX B T03. <«@»; MBUICBATO-
TIIMHKUCTBIE TPYHTHI C TIOKa3aTeieM
tekydectu 0,25< 1. < 0,6

Jlpyrue Bujibl [PYHTOB 1(1) 1(1)

Ipumeuanmsa: 1. B ckobOkax yka3aHHBI 3HaYeHHS KOJ(G(UIMEHTOB JUIT CBAaHHBIX
(yHIAMEHTOB C IPOMEXYTOUHOU MOTYIIKOM.

2. Tlpu npuMeHeHHH CBaii B POCA/I0YHBIX TPYHTAX 3HAYEHHs KOOPPUUMEHTOB iyt U Vop R
HNPUHUMAIOTCS KaK JUIs MbUICBATO-TJIMHUCTBIX TPYHTOB C IIOKa3aTelleM TEKYYEeCTH, PaBHBIM
3HAYEHHIO, IIPH KOTOPOM B cooTBeTcTBHH ¢ ykasaHusmu CHull 2.02.03-85omnpenensrorcs
pacueTHbIe CONPOTHBIICHHUSI TPYHTA [0/l HIDKHUM TOPLIOM U Ha OOKOBOI MOBEPXHOCTHU CBAU.

B ciydae onpenenenusi Hecylieil COCOOHOCTH CBail 1O pe3yibTaram
HOJIEBBIX MCIBITAHMH BMECTO KO3(D(MHULUHMEHTOB )t U )i R BBOAUTCH KO-
¢buIeHT ycIoBUH PabOTBl TPYHTOB OCHOBAHHSA ), ONpPENENAEMBIH Kak
OTHOILICHNE HECYIIeH CIIOCOOHOCTH CBaH, ONPEACIICHHBIM PACUSTHBIM CII0CO-
00M ¢ yueToM KO3(QPUUMEHTOB V¢ H Yy r, K TOM K€ HECYIIEH CIIOCOOHOCTH
6e3 ydera 3TUX K03 HuIMEHTOB.

B ciydae onupaHus cBail Ha TPYHTHI, YKa3aHHBIE B T03. <«@» Tabm. 5,
HECYIIYIO CIIOCOOHOCTh CBall CJIEAYeT ONPeNeIsiTh 10 Pe3yIbTaTaM IMOJIEeBbIX
UCMIBITAaHUH JJIMTENIFHO JCHCTBYIONIMMH JTMHAMUYECKUMHU Harpyskamu. [Ipn
OTCYTCTBUM TakuMX JaHHBIX [P COOTBETCTBYIOIIEM OOOCHOBAaHHMHU
JIOITYCKAeTCsl ONPENeIsiTh HECYIIYI0 CIIOCOOHOCTh CBail MO pe3yjbTaTam
MOJIEBBIX MCHBITAHUH B cOOTBeTCTBMM ¢ TpeboBanusmu CHull 2.02.03-85¢c
BBEJICHHEM BMECTO KO3DOUIIMEHTOB ), 11 J, rKOIDDHUIMEHTa ),=0,25.



1.35.Tlpu ycTpoiicTBe CBallHBIX (h)YHIAMEHTOB 31aHHH M COOPYXKCHHH,
PACHOJIOKEHHBIX BOMM3H (YHAAMEHTOB MAIIWH C JUHAMHYECKUMH Harpys-
KaMH, Hecyllasi CoCOOHOCTh CBail OMpeesieTcss B COOTBETCTBUH C TPeOo-
Banusimu CHull 2.02.03-85¢ yyerom n0moiaHHTENBHOTO KO3(duIineHTa
yCIOBUH paOOTBI TPYHTOB OCHOBAaHHA ), (WIH ),¢ U Ypg), 3HAUCHUA
KOTOPBIX OMpEAESIIOTCsT B cOoOTBeTCTBUM ¢ M. 1.34. Pa3meps! 30HBI, [uist
KOTOPOU YUYHUTBIBAETCS YKa3aHHBIA KOA(MDHUIUECHT, CIeIyeT MPHUHUMATL B
COOTBETCTBHUH C yKazaHusmu 1. 1.32.

1.36.Pacuet kosieOaHuii CBalHBIX (PYHIAMEHTOB MAIIHH CICAYCT MPOM3-
BOJIUThH MO TeM ke (opMmyiiam, 4To U it (YyHIAMEHTOB HAa €CTECTBCHHOM
OCHOBaHHH, HO MPU BBEJCHUU BMECTO 3HAYECHHI MACChl, MOMEHTOB MHEPIMU
Maccsl U oxectkocteit M, 6y 6y, Gy K, K., Ky Ky coOTBETCTBYIOIIUX UM
HPUBEICHHBIX 3HAYCHUH Myed, Opreds Gporeds Opred, Kored Kireds Kpred Kiyred:
omnpenenseMsiii mo popmynam (21)-(36).

JIi1st BepTUKAITBHBIX KOJICOAHHMH CBalHBIX (hYHIaMEHTOB

« N N
My red =M +p, Elmi’piél_m’o; (22)

*

Kz,red
Kared =+ (22)

1+ Kz,redIO
NE, A,

. _ Bh(A
e K, o = NEbAp,B%; (23)

B dopmynax (21)-(23)
m. - ofbmias Macca pPOCTBEPKA C YCTAHOBJIEHHONW Ha HEM MalIWHOW,
1(1cdm);
m; p - MAcCa 4acTH i-i CBaM, 3ariIyOIeHHON B IPyHT, T(TC [d°/m);
M o - Macca JacTH i-i CBau BhIIIIE TOBEPXHOCTH rPyHTa, T(Tc[d/M);
N - aucio cBaii;
E, - Momynb ympyroctu MaTeprana ceaii klla (tclM?);
| - rryGuHa OTPYKEHUSI CBaH B TPYHT, M;
|, - paccrosiHEE OT MOJOMIBBI POCTBEPKA O TOBEPXHOCTH TPYHTA, M;
JUIst HU3KOTo poctBepka |,=0;
A, - TUIOIATY TIOTIEPEUHOTO CEUeH s CBaH, M;
Y -TIEPUMETP MOTICPEIHOTO CEUCHHS CBAH, M;

*
C, - ko3 dunuenT ynpyroro paBHOMEpHOTO CKaTHs TPYHTa Ha ypOBHE

HIDKHEX KOHIOB cBaif,kH/M>(tc/m®), ompemensiemerii mo dopmyre
(4), B KOTOpOU IUIOIIA[b MOJOLIBE (PyHIAMEeHTa A NPUHHMAETCH
PaBHOW IUIOINAZM HAUOOJNBIIETO IMOIEPEYHOTO CEYCHHUS HUKHETO
KOHI[A CBaW, a 3HaueHWe Kod(duimenta b, mwis 3a0UBHBIX CBai
yIIBAaBACTCS;



K - KOX((PUIMEHT, MPUHUMACMBI paBHBIM Ui CBal @ 2 - s
CILIOIIHEBIX 3KEJIe300€TOHHEIX, 2,5 - IS MOJBIX KEIE300€TOHHBIX;
3,5 - 1 NepeBsSHHBIX;
Cpx - YIEIBHOE YNpPYroe COMNPOTUBIEHME TpyHTa Ha OOKOBOM
MOBEPXHOCTH CBau B K-M ciioe npuHuMaemMoe 1o tabn. 6u 7;
¢, - ko3 durment, npunuMaemsiii pasasiv 10000xH/M® (10001e/M);
k u Kk« - HOMep ciost TpyHTa, OTCUMTHIBAEMBIH OT MOBEPXHOCTH TPYHTa IO
riy6uHsI, paBHoit cootserctenro | m|” = 0,2 [1+4th(10N)]I;
Ik - Tommuumna K-ro ciost rpyHTa;
th -TanreHc runepbOTUUECKHIA.
Ipumeuanue. Ilpu ymeHbIIeHNH paccTostHUS Mexay cBasmu oT 50 10 2d 3HaueHHE Kired

CIeIyeT yMeHbIIaTh B [1Ba pa3a (I [POMEKYTOYHBIX PACCTOSIHHII  ONpEIeNsTh
UHTEPIIOJISALUEH).

Tabnuua 6

INoka3aTens TeKy4ecTH MbLICBATO-
TIIMHHICTHIX TPYHTOB ||

VnebHOE ConpoTHBIeHHE c¢,, KH/M? (Tc/M°)

0,75I,<1 1,5[10°-0,5[10°(1500-500)
0,5<1,<0,75 310%1,5[10%(3000-1500)
0,25<1,<0,5 4,5[10-3[10(4500-3000)
0<1,<0,25 §10°-4,5(10°(6000-4500)

Mpumevannst: 1. Jlas OpoMeXyTOYHBIX 3HA4YEHHUH || 3HAYCHHE ¢, ONMPEAENSACTCS HHTEp-
HOJISILIUCH.

2. Inst npocailouHbIX TPYHTOB 3HAYCHHMS YAENBHOIO YIPYrOro CONpPOTHBICHHUS Cj, CIELYET
OIpENENsTh Kak JUIl [bUICBATO-TIMHUCTBIX TPYHTOB C IOKa3aTeIsIMH TeKydecTd |,
COOTBETCTBYIOIIMM MPHPOJHOM BIAKHOCTH WM C YYEeTOM BO3MOXKHOTO 3aMavyHBaHHs B
cootBeTcTBUH ¢ TpeboBanusimu CHull 2.02.03-85.

Jls Topr30HTaNBHBIX KOJIeOaHUi CBalHBIX (pyHIaMEHTOB

« N N
mx,red = r.nr +ﬁx iZlmi,p +izlmi,o; (24)
Tab6mumua 7
VY nenpHOE ynpyroe colnpoTHUBICHUE
IMeckn ¢, kKH/M>(tc/M>),rpyHTOB pasiimaHOil BIaKHOCTH
BOZOHACBIIICHHBIX BJIAXXHBIX MaJIOBJIQ>KHBI
X
CpenHell KpyITHOCTH:
PHIXITbIE 1,5[10%(1500) 210%(2000) 310°(3000)
cpejHeit IIOTHOCTH 3110%(3000) 410°(4000) 510°(5000)
Mernkue:
PHIXITbIE 1[10%(1000) 15[10%(1500) 25[104(2500)
CpeIHEi TIOTHOCTH 2110%(2000) 310%(3000) 410°(4000)
IIsieBathIe:

PBIXJIBIE 0,5[10%(500) 110%(1000) 15[10%(1500)
cpejHeif IIOTHOCTH 1[10%(1000) 15[10%(1500) 25[10(2500)
HpI/IMe'-IaHI/Ie. Y,Z[eJ'ILHOC yapyroe COINpOTHUBJICHUE UIA IUIOTHBIX NECHAHBIX I'PYHTOB CICAYCT
npuHuMath Ha 50% BhIe, yeM HauOonblee W3 3HAYCHMIl ¢, yKa3aHHBIX B TaOI. 7 s

JIAHHOI'O BHJa I'PYHTA.

B. = 0258,;

Kx,red

_Na°gl

p

(25)

(26)

rae | - MOMEHT MHEpIHMH IIOMA/H TOMEPEYHOr0 CeUCH s CBAH, M,
4 - xodpduIMeHT ynpyroil neopMalMu CHCTEMBI «CBas-TPYHT,
orpezenseMbli 1o popmyie

a=2ay,

(27)



3gece  ady - ko3punment nedopmanmu, omnpenensieMblii B
cootBetcTBHH ¢ ykazanusimu CHull 2.02.03-851pu ),=3.
Juist cBaii,3aleMIIEHHBIX B POCTBEPK,

—\ 3
p=A +2B,| @ +C,(,a)’ +%. (28)

Jlnst cBaif, 3aIIeMJICHHBIX B POCTBEPK,

1 N2
=4 +——B |(,a)" -B,|+
p=a, Al -el
—\3 —
L8 (¢, 1) 29

B dopmynax (28), (29):

Ao, By, C, - k03(hGUIMEHTHI, 3aBHCANIME OT MPHUBEICHHON TIIyOWHBI
norpyxenns cean | = @1 ¥ ycIOBHiT ONMPAHKS ee HIDKHEro KoHua (ompese-
nsirotes mo ykaszauusim CHull 2.02.03-85).

JIi1st ropr30HTAIBHO-BpaNaTeNIbHBIX KoleOaHui cBail pyHIaMeHTOB

Mg red = Mysreds (30)
_ * N 2 N 2.

By red _H¢,r+182i§1m,prh,i +i§1m,arh,i’ (31)

_ 2.
Opored = Oprea Tom; (32)
K N
Kpreg =—22307 33
@,red N =l h,i ( )

B ¢opmynax (31)-(33)

Gsr - MOMGHT MHEPIUH MAaccChl POCTBEPKA M MAIIUHBI OTHOCHTEIBHO
TOPU3OHTAILHON OCH, TPOXOIsIIed dYepe3 WX OONUi LEeHTp
TSDKECTH MePICHIUKYISPHO MIOCKOCTH Konebanmuid, Thr(tc(d?):;

h, - paccrosiHue OT IIeHTpa TSHKECTH MACCHI 71, IO TIOIOIIBEI POCTBEPKA,
M,
hi - PpAacCTOSHME OT OCH i-H CBaW [0 TOPH3OHTAIBHON OCH,
OPOXOMAIICH Yepe3 LEHTP THKECTH MOJOIMBEI  (yHIAMECHTA
HNEPICHIUKYIISPHO IIOCKOCTU KOJICOAHUIA.
Jlns BpamatenbHbIX KOJIeOaHWI CBalHOrO ()yHIAMEHTa OTHOCUTEIBHO
BEPTUKAJIBHOI ocH

Myred = My red; (34)
» N 2 N 2.
ez/l,red = gw,r + IBX iZ:lmi,prv,i + Elmi ,orv,i ' (35)
K N
Ky g =—2 52, 36
Y,red =1 v, ( )

B dopmynax (35), (36):

6y - MOMEHT HMHEpUMM MacChl POCTBEPKAa M MAIMHBl OTHOCHTEIBHO
BEPTUKAIbHOW OCH, MPOXOAAIICH Yepe3 ILEHTP THKECTH
pocteepka, T (tcMd?);



lyj - PaccTosHHE OT OCH i-i CBaM 10 BEPTHKAIBHOI OCH, MPOXOASIICH
yepes HEHTP TSKECTH POCTBEPKA, M.

1.37. OtHocuTebHOE OeMI(HUPOBAHUE IS CBAalHBIX (YHIAMEHTOB
CleyeT ONpeAeisiTh, KaK MPaBHIO, IO pe3yjibTaTaM HcHbITaHuil. [lpu
OTCYTCTBUHU JKCIICPUMEHTAIBHBIX JaHHBIX OTHOCHTEIIBHOE AeMIT)UPOBAHME
&, MpU BEPTUKAIBHBIX KOJECOAHHUAX CBAWHBIX (YHIAAMEHTOB JOIMYCKAETCS
npunuMatk paBubiM 0,2 s ycTaHoOBUBIIMXCS Konebanmid u 0,5 s

HEYCTaHOBUBIIMXCS KoneOauui. 3HaueHus & , &, &y ONPEmENIOTCS IO
dopmynam (15)-(17).

OCOBEHHOCTU ITPOEKTMPOBAHUA ®YHIAMEHTOB MAILINH
HA BEYHOMEP3JIBIX TPYHTAX

1.38. dyHnaMeHTHI MalllUH ¢ TUHAMUYECKUMHU HATPY3KaMH, BO3BOIMMEIC
HAa BCYHOMEP3JNBIX TPYHTAaX, CIEAYET MPOCKTHPOBATH B COOTBETCTBUH C
tpeboBanusmu  CHull 11-18-76 u nmomonHUTENbHBIME TpPeOOBaHUAMM,
n3moKeHHbIME B mir. 1.39-1.43,

Hecytyro ¢crmocoOHOCT OCHOBaHHM ()yHIAMEHTOB MAIllUH HAa BEYHOMEP-
3IBIX TPYHTaX, HCIOJNB3YEMBIX B KadeCTBE OCHOBaHUI Mo mnpuHIUIy |,
ClIeayeT ONPEACSITh C YYETOM IOIMOJHHUTEIBHOTO KOA(DGHUIMEHTa yCIOBHH
paboThI Js, MPUHAMAEMOTO 110 TabJ1. 8.

Tabnuua 8
Kosgpuument nernonbsosanms M B0 | Konduuuent ycnosuii paGoTh! 0CHOBAHM Vs
BpeMeHH U3 BEYHOMEP3IIBIX IPYHTOB, HCTIONB3YEMBIX 10
npuHIMnY |
Memnee 0,5 0,8
Or 0,510 0,7 0,7
Cs. 07 0,5

1.40.CpenHee CTaTUCTHYCCKOE JABICHHE p MO MOAOMIBON (QyHIaMEHTa
Ha €CTECTBEHHOM OCHOBAaHHMH U HECYILIYIO CIIOCOOHOCTh OCHOBAaHMUIT CBalfHBIX
(YyHIAMEHTOB MAalIMH C JWHAMHYCCKHMMH HArpy3KamMH Ha BEYHOMEP3JIBIX
IpYHTaxX, MCHOJB3yeMbIX 1O mpuHuuny I, cienyer ompenensiTh COrjaacHo
TpeboBaHusAM cooTBeTcTBeHHO . 1.21.1 1.34.

1.41.Pacyer BEpTUKAIBHBIX H TOPH30HTAIBHBIX KOJICOAHUI MACCHBHBIX U
CTCHYATBIX  (YHJAMEHTOB W  BCPTUKAIBHBIX  KOJNEOAaHUM  paMHBIX
(yH/IaMEHTOB HAa €CTECTBEHHOM OCHOBaHHMH, a TaKXKe BEPTHKAJIbHBIX
KoJieOaHUi CBAWHBIX (DYHIAMEHTOB /ISl MAIIMH C BPAIIAIOUIMMHUCS YaCTSIMH,
C KPHBOLIMITHO-IIATYHHBIMH MEXaHHU3MaMH, APOOWIBbHBIX M MENbHHYHBIX
YCTQHOBOK, BO3BOJMMBIX Ha TBEPIOMEP3JbIX TPYHTaX, HCHOJIB3YEMBIX IO
NpUHOUIY |, IPOU3BOANTH HE CIIEAYeT.

Pacuer ropu3oHTaNEHBIX KOJICOAHUN paMHBIX (PYHAAMEHTOB YKa3aHHBIX
TUIOB MallMH B 3TUX YCJOBHUSX CIIEAyeT MPOWU3BOJIUTH B COOTBETCTBUH C
yKa3aHUsIMU 00s13aTeNbHBIX NpHiIokeHuid 1 u 3.

1.42. Pacuer BepTUKAIbHBIX KoJeGaHWN (GyHIaMeHTOB (B TOM YHCIIE
CBAMHBIX) MAIIMH ¢ UMIYJIbCHBIMU HATPY3KaMH B TBEPIOMEP3JIbIX TPYHTAX,
UCTOJIB3YEMBIX TI0 MpUHIUNY |, a Takke (yHIAMEHTOB MAIIMH BCEX THIIOB B
IUIACTUYHOMEP3JIbIX3 TPYHTAX CIEIyeT MPOM3BOANUTh KaK Ha HEeMep3JbIX
ITpYHTaX B  COOTBETCTBHHM C  TpcOOBaHWSMHU, H3JIOKCHHBIMH B
COOTBETCTBYIOIUX pasjefiaX Ui pPa3HbIX TUIOB MAIIUH; TOPU 3TOM
K03((HUIIMEHTHI KECTKOCTH OCHOBaHWH (YHIAMEHTOB CIEAYET ONpeneisaTh
0 IaHHBIM PE3YJbTATOB MOJIEBBIX UCIIBITAHUI [PYHTOB.

1.43. Pacuer aMIMTyn TOPWU3OHTAJIBHBIX KOJCOAHHM  CBAMHBIX
(GyH/IaMEHTOB MAIllMH C MEPUOJUYECKUMHU U CIyYalHBIMH JTUHAMHYECKHMHU
HArpy3KamH, BO3BOJUMBIX Ha TBEPIOMEP3JbIX I'PYHTaX, HCIOIb3YEMbIX MO
npuHIMny |, cluexyer NPOW3BOIAWTE B COOTBETCTBHM C  yKa3aHHSIMHU
00s3arenpHbIX mprtokeHuin 1 u 3. Tlpu 3ToM KO3 GHUIHMEHTHI KECTKOCTH
KOHCTPYKIIMH QyHAaMeHTa S, U Sy crietyeT onpeaenaTs o popMysaMm:



S =S @

(38)

B dopmynax (37), (38):

i - K0O9(QHUIHMEHT )KECTKOCTH i-1f CBall ¢ )KECTKOM 3aJeJIKOH B POCTBEPK 6
ropusonTansHoM Hanpasiennu, kH/M (te/m), S; =12 Ebli/l3;;

|; - MOMEHT MHEPIMH [UIOMIA/IM ONEPEUHOr0 CEUCHHS i-if cBam, M

l4 - pacueTHas JuinHa cBau, M, |y = 1,+H+3d;

H - BenmuwmHa, usmenstonascs B npeaenax 0< H < H,, npuHumaemasi
Il HamOojiee HEONAarompusATHOTO cioydass TIpU pacyeTe Ha
KoJyie0anus;

lo+H, - COOTBETCTBEHHO PacCTOSHUE OT HHKHEH I'paHH IUTATHI QyHIaAMECHTA
JI0 IOBEPXHOCTH I'PYHTA, M, ¥ TOJIIIMHA CE30HHO OTTAWBAIOLIETO CIIOA,
M, omnpejienisieMas B cooTBeTcTBuY ¢ ykazanusmu CHull 11-18-76;

d - auaMeTp WM CTOPOHA TMOIEPEYHOTO CCUCHHUs CBAW B HAMPABJICHHH
JIeHCTBUS TMHAMHYCCKOW HArpy3KH, M;

Iy - PACCTOSIHUE OT LICHTPA TSDKECTH POCTBEPKA JI0 OCH i-ii CBau, M.

1.44. Pacuer koseOanuii (QyHIAMEHTOB MAIlWH, BO3BOJMMBIX Ha BeEY-
HOMEP3JIBIX IPYHTaX, MCIOJIB3YEMbIX MO mpuHiumy |, ciemxyer BBIMOTHSITH
KaK Ha HEMEpP3JIbIX TPYHTAaX B COOTBETCTBUU C TPEOOBAHUSIMHU, U3JI0KCHHBIMU
B pazjiesax Juisi pa3HbIX TUIIOB MaIIKH.

2. DYHIAMEHTBI MAIIIMH C BPAHIAIOIIIMMUCHA
YACTAMU

2.1. TpeGoBaHUsI HACTOSIIETO pa3esia PACHPOCTPAHSIOTCS Ha MPOSKTH-
poBaHue (PyHIAMEHTOB TypOOMAaIInH (JHEPreTHYECKHX, HeTe- M ra3orepe-
KayMBaloImmx TypboarperatoB MomHocteio 10 100 teIc. kBT, TypOOKOM-
MPECCOPOB, TYPOOBO3AYXOMYBOK, TypOOHACOCOB), JJICKTPUYECKUX MAIIMH
(MOTOp-reHepaToOpOB U CHHXPOHHBIX KOMIIEHCATOPOB), HEHTPU(YT, IEHTPO-
0EXKHBIX HACOCOB, ABIMOCOCOB, BEHTHJISTOPOB M TOMY IOJOOHBIX MAIIIHH.

2.2. B cocraB MCXOAHBIX JAHHBIX AJISI IPOEKTHPOBaHHs (pyHIAMEHTOB
MaIlliH, YKa3aHHBIX B 1. 2.1, KpoMe MaTepuaioB, NepeunclieHHbIX B m. 1.1
JTOJKHBI BXOJTUTD.

JAHHBIE O 3HAYCHUSIX HArPY30K OT MOMEHTa KOPOTKOTO 3aMBIKaHHs
TeHepaTopa W OT TICM BaKyymMa B KOHJCHCATOPE, KOOPAWHATHI TOYCK HX
MPWIOKCHUS W Pa3Mephl IUIOMIAIOK TMEepe/adyd dTHX HArpy30K; JaHHBIC O
Harpy3Kax, BOSHUKAIOIIMX MPH TEIUIOBBIX Ae()OpMAIHsIX MAIIUH;

CXEMBbI PACIOJIOKEHHsI U HATPY3KH OT BCIIOMOTATEILHOIO 000PYA0BaHUS
(Macno- 1 BO3yX00XJIaIUTeNeH, MAaCISIHBIX 0AKOB, HACOCOB, TYPOOIPOBO/IOB
H 71p.);

CXEMBI IUIOMIAJIOK, OMMUPAONIUXCS Ha (QYHIAMEHT, ¥ TaHHBIC O HOPMATHUB-
HBIX 3HAYCHHSAX HATPY30K OT HUX;

JAHHBIC JJIsi OMPENCICHUS MOHTaXHBIX HArpy30K, pa3Mephbl ILIOMIAJI0K
repeiauu STHX Harpy3oK.

IMpumeuanwue. IIpu npoexktupoBaHuu (GyHIAMEHTOB TypOOarperaToB MOLIHOCTBIO 25 THIC.

kBT u Oosee nokasarenu (1)I/I3I/IKO-MCX3HH'-ICCKPIX CBOICTB TPYHTOB JOJDKHBI ONPEACIATHCSI Ha
OCHOBE HENMOCPEACTBCHHBIX WCTBITAHUH B MOJIEBBIX WM J'IaﬁOpaTOpHLIX yCnoBusX.

2.3. DyHIaMEHTBI MAIIMH ¢ BPAMIAIONIUMHUCS YaCTSIMHU CICIyeT MPOCKTHU-
pOBaTh paMHBIMHU, CTCHYATHIMH, MACCHBHBIMU HJTH O0JICTYCHHBIMH.

IIpu  BbIOOpE  KOHCTPYKTHBHOW  CXeMbI  (DYHIAMCHTA  CIICAyeT
PYKOBOJICTBOBAThCS TpeOOBaHUsAMH, coaepxamumucs B mm. 1.11-1.13 npu
3TOM CJIEAyeT CcOOIIoAaTh CHMMETPHIO (DYHIAMCHTAa OTHOCHTEIIBHO
BEPTUKAJIBHOH IJIOCKOCTH, MPOXOISIICH Yepe3 0Ch Bajia MAIIUHEI.



Crenyarsle (yHIAMEHTBI CIIEAYET MPOSKTUPOBATH MPEUMYIIECTBEHHO C
MOTMEPEYHBIMK CTEHAMH, PACTIOIOKEHHBIME MO/ MO ITHITHUKAMU MAIIHHBI.

2.4. lleHTpOOCKHBIC HACOCHI, arperupyeMblc Ha 3aBOJIC-H3TOTOBUTEIC
MPU TIOMOILH JKEJIe300€TOHHBIX OMOPHBIX IUIUT C JJIEKTPOJBUIATENSIMH HITH
JIBUTATEIISIMU BHYTPEHHETO cropanus MomHocTeio 10 400kBT, nonyckaercs
ycTaHaBimuBaTh Oe3 (yHIaMEeHTa Ha TOJCTHIAIOMMWN cioi mona. Jlms
arperatoB ¢ JIBHraressiMi MomHOcThi0 10 50 kBT kenezobeToHHBIE
OMOpHBIC IJIMTHl YCTAHABIMBAIOTCS HAa TMOJACTHJIAIOUIMN cioi moja 0Oe3
CICIHMATBHOTO 3aKPEIUICHUS Ha TMOIUBKY M3 MIECYaHO-IIEMCHTHOTO PacTBOpa
romuuuor 30-50Mmm. J{s arperaToB ¢ IBUraTENIMU MOITHOCTBIO cBbItie 50
KBT kperieHue Kene300eTOHHOM OMOPHOM IUIUTHI K TOJCTHIAIONIEMY CIIOK0
IoJia TOJDKHO OCYIIECTBIIATHCS (PYHIaMEHTHBIME OOJITaMU.

2.5. ®ynynamenTsl TypOoarperaroB MOIIHOCTBIO 25 Thic. KBT 1 Gonee He
JIOMYCKAETCsl OMUPATh Ha MECKH PBIXIIbIE JII000H KPYHMHOCTH M BIIAXKHOCTH,
MEIIKUE W TbIJIEBaThle BOJOHACHIIICHHbIE JIO00W IJIOTHOCTH, MbUICBATO-
TJIMHUCTBIC TPYHTHI € TIOKasaTeseM tekydectu || > 0,6, a Taikke Ha TPyHTHI €
moxyiem pedopmammn mMeree 10 MITa (100 krc/cm?) U TpyHTBI, MOABED-
JKEHHbIC B BOJOHACHIIIEHHOM cocTOsiHUU cyddo3un. ns cBaif, omuparo-
LIMXCSl HA yKa3aHHbIE BBIIIC IPYHTHI, HECYILIYIO CIIOCOOHOCTh CIIEAYET OTpe-
JIENSITh [0 PE3YJIbTaTaM IOJIEBBIX MCIBITAHUN JJTUTENHLHO JIEUCTBYIONMMU
JIUHAMHYECKUMH HArPy3KaMHU.

2.6.Ha HmkHHE UIATHI (MM POCTBEPKH) PAMHBIX (YHIAMEHTOB MAIIIHH,
yKazaHHbIX B 0. 2.1, nomyckaercsi OmMparh CTOWKH  IUIOLIAIOK
00CITy)KMBaHHS MAIIMH M NEPEKPBITHSI HAJ[ TT0{BAJIOM.

B cimyuyae ycTpoiicTBa TOJ BCEM  MAIIMHHBIM  3alloM  OOIIei
(GyH/IaMEHTHOM TIUIMTHI JIOMYCKAeTCsi HEMOCPEACTBEHHO HAa OTOH IUIHTE
BO3BOAUTH (DYHIAMEHTBI MAIIHH.

DJeMEHTBI BEpXHEro CTPOCHHs (PYHIAMEHTOB HE JOIyCKAETCsI CBA3bIBATD
C 9JIEMEHTaMU M KOHCTPYKLHUSIMH 3[aHUsL.

HpI/IMC‘IaHI/IC. B BUAC UCKIIIOYCHUSA HA DJIEMEHTHI BEPXHEI'O CTPOCHUS d)yHI[aMCHTOB MalIuH
JOIIyCKAeTCs ONHUPATh BKIIAAHBIC YJACTKU MEPCKPBITHSA. B stom ciIydae 1o ornopamMu 63..]'[01(
MEePEeKPEITHA  HEOOXOAUMO IIPeAyCMaTpPHBATh H3OIMPYIOIIYI0 MPOKIAAKY, HAIpHMep, H3
(hTopormacTa Wiy APYrux MOJOOHBIX MaTepHasioB. Takue MPOKIaAKU CIeNyeT MpeIyCcMaTpUBaTh

TaKHe MOJ ONMOPaMH IEPEKPHITHH M IUIOIALOK OOCIY)KHBAHHMS, YCTAHOBICHHBIX Ha CTOMKAx,
OIEPTHIX Ha HIDKHUE IUUTHI (POCTBepKa) (yHIaMEHTOB MAILIHH.

2.7HopmaTuBHBIC IMHAMUYECKHE HArpy3Kd (BepTHKaibHBIC Fn, H
ropusoHTanbHeie Fnp), kH (1¢), OT MammH ¢ BpalalOIMMHCS YacTAMH
clefyeT INMpUHUMAaTh 110 JAaHHBIM 33/aHHs HA IPOCKTUPOBAaHHWE, a IpH
OTCYTCTBUM 3THX JaHHBIX JIOITyCKAETCs IPUHUMATh PaBHBIMU:

S
I:n,v = Fn,h = IUZ;LGi ’ (39)
i=
rae U - KO3(GQHIMEHT TPOIOPIMOHATBHOCTH, YCTAHABIMBACMBIN I10
Taoi. 9;
S - YHCIIO POTOPOB;
G, - Bec Kaxaoro poropa Mammusl, KH (tc).

Tabmauma 9
Koaddunuent
Manmmss HPOHOPIUOHATBHOCTH L

TypOomanmHbl 0,2
DJeKTpUYECKUE MAITHHBI C YaCTOTOM BPAIICHUSL
Ny, 00/MuH:

menee 500 0,1

ot 50010 750 0,1-0,15

ot 75010 1500 0,15-02

ceeie 1500 0,2




Lentpudyru (d - anamerp poropa, M) i S

1000
LlenTpobexHbIe HACOCHI 0,15
2
nf
JIBIMOCOCBHI 1 BEHTHIISITOPBI 08 — | ,
1000

Ho He menee 0,2

2.8. JluHamMudeckWe HArpy3Kd OT  MalllWH, COOTBCTCTBYIOIIUEC
MaKCHMaIIbHOMY JHHAMHYECKOMY BO3JCHCTBHIO MAalllMHbI Ha (yHIaMeHT,
clieflyeT MPUHUMATh COCPEIOTOYCHHBIMH M HPUIIOKCHHBIMH K JJIEMEHTaM,
TIOZIEPKUBAIOIIMM TTOITUITHUKH (K pUTelsiM, OakaM) Ha YPOBHE Ocei 3Tux
9JIEMEHTOB.

2.9./Ina pynaaMeHTOB TypOOMAIIMH PACUETHYIO JUHAMHYECKYIO Harpys-
Ky B MPOJOJBHOM TOPU3OHTANIPHOM HANpaBICHHU CIEAYeT HPHHHUMAThH
paBuoii 0,5 3Ha4YeHUs] TOW K€ HATPY3KH B IOMEPEYHOM T'OPU3OHTAIHHOM
HAMpaBJICHUM; [ OCTalbHBIX MAIIUH C BPAMIAIOIIAMUCST YaCTSIMU
MPOJIOJIbHYIO HATPY3KY CICAYET MPUHUMATH PABHOM HYIIO.

2.10. HopmaTuBHBIC HAarpy3ku Ha (hYHIAMCHTHI TypOOMAIIHH, COOTBET-
CTBYIOIIME MOMEHTY KOPOTKOTO 3aMbIKaHUsI Mg, KH (Tclk), u Tsirm Baky-
yMa B KOHJCHCATOpe NpH TMOKOM MPHCOSTUHEHUH KOHAEHcaTopa Fya, KH
(Tc), cnenyer MpUHAMATD TIO 33JaHUI0 Ha TIPOCKTHPOBAHHE WM OTIPEICIISATH
o gpopmymnam:

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

nl’ r

Fovee =100z (Fr e =1200)  (a1)
B dopmynax (40), (41).

N - HOMHHaIbHASE MOIIHOCTh IEKTPUYECKOH MAIINHBI, KBT;

N, -4acToTa BPAICHHUs MAIIUHbI, KBT;

Ke - KO3(pQHUIMEHT KpaTHOCTH BpAIIAIOIIEr0 MOMEHTa IpHU
KOPOTKOM 3aMBIKQHWH, MNPUHUMAeMbId IO 3aJaHUI0 Ha
NIPOCKTUPOBAaHKME; B Cilyyae OTCYTCTBHMS B 3aJaHUe Ha
NPOSKTUPOBAHKE JOMYCKACTCSI IPHHUMATh paBHbIM 10

100 (10) -ycumue Taru Bakyyma Ha 1 M ceuenus TpyGonposoma, KH/M?

(rc/v);
0 - rIoa s NONEPEeYHOTr0 CEUCHUS! COSANHUTEIILHON TOPIOBHHBI
KOHJICHCATOPA C TypOHHOM, M.

2.11Ilpu ompeneneHUH PACUYCTHBIX 3HAYCHHH YCHIMH B OJEeMEHTax
(GYHIAMEHTOB MAIIMH C BPAINAOIIMMHUCS YacTAMH B KaXIO€ OTHACIBHOE
COYETaHHE CIIEIyeT BKIIOYATh TOJIBKO OJHY M3 HAarpy30K, COOTBETCTBYIOLIMX
JMHAMUYECKOMY BO3JICHCTBUIO MAILIWHBI. BEPTUKAJIBHYIO CHJIY H MOMEHT B
BEPTHKAILHON INIOCKOCTH HMJIM TOPH30HTAJBHYIO CHIIy M COOTBETCTBYIOIHE
€l MOMEHTBI B TOPU30HTAIILHON U BEPTUKAIBHOM IIIOCKOCTSIX.

Harpy3ka oT Tru BakyyMa B KOHJICHCATOPE YYUTBHIBACTCS B COYETAHHSX
Harpy30K Kak JJIHTeJbHas CTaTHYecKas ¢ KOd()OUIMEHTOM HaIEeKHOCTH IO
Harpyske } = 1,2.

CoueraHne B KOTOPOE BXOJUT MOMEHT KOPOTKOTO 3aMbIKaHUsl M, SBJIS-
eTcs 0COOBIM.

2.12. HopMaTuBHYI0 MOHTaXHYIO HArpy3Ky Ha BepxHeW mmTe QyHOa-
MEHTa CJIe[yeT IPUHUMATH 110 3aJaHUI0 Ha NPOSKTHPOBaHue, HO He MeHee 10
kH/M? (1 1c/M?); ee cnemyer yMHOKATh Ha KOS((HIMEHT HAZEKHOCTH 10
Harpyske ) = 1,2 u koopunment nunamuuHoctu /7 = 1.



2.13. Pacuer kojebaHumii (YHIAMCHTOB BCEX BHIOB MAIIWH C
BPALIAIOIIAMKICS YacTSIMH CBOJIUTCSL K  OMPENENICHHI0 MaKCUMaIbHOU
aMIUTATYI6I TOPH3OHTAIBHBIX (MOTIEPEUHBIX) KONCOAHWH BEpXHEH TIUTHTHI
(mnst pamHBIX (YHIaMEHTOB) WJIM BEpxHeill rpaHu QyHIamenTa (mus
MAacCHBHBIX M CTCHUYATHIX (DYHIaMEHTOB); pacder CIeAyeT MPOM3BOIUTH B
COOTBETCTBHUHM C YKa3aHUSIMH 00s13aTEIILHOTO MpUitokeHus 1.

Pacuer aMIUIUTY/l BEPTUKAIbHBIX KOJIEOAHUH, KaK MPaBHUIIO, HE TIPOU3BO-
JIATCSL.

2.14. Tlpn pacuerax KoyieOaHMH 3HAYCHMS PACUYETHBIX JUHAMHYCCKHX
Harpy3oK ClielyeT ONpeesiTh B COOTBETCTBUM ¢ TpeOoBaHusmu mi. 1.23n
2.7.

2.15. JIns MacCUBHBIX M CTEHYaThIX (YHAaMEHTOB MAIIWH C Bpallaio-
HIAMKCS 9aCTAMHK ¢ 9acToToi BpaieHus Oosee 1000 06/MuH pacder KoJe-
OaHMii 1OMyCKaeTCsl HE MPOU3BOIUTh

2.16.Pacuer KojeOaHMii OMMOPHON IIMTHI arPErUPyeMOro 000pyIOBaHHMS
MPOM3BOAUTCS Kak Jisi MacCHBHBbIX (yHAameHToB. [IpM 3TOM B Maccy
(dyHnaMeHTa ciedyeT BKIoYaTb Maccy oOOpYHOBaHUS, OIMOPHOHM IUIMTHI U
Maccy MOJCTUIIAIOIIEr0 CJIOSI M0Jia HEMOCPEACTBEHHO IO/ IUIMTOH U B
IpUMBIKaroel 30He Ha paccTostHuu 0,5 M OT rpaHei IIHUTHI.

B ciiyyae HEOOXOAMMOCTH OrpaHUYEHHS PACHPOCTPAHEHHs KOJieOaHUi OT
000py/ioBaHUs, CMOHTUPOBAHHOTO Ha ’KeJIe300€TOHHBIX ONOPHBIX IUINTAX, B
MOJICTUIIAIOIIEM CJIOE T10JIa CIIeAyeT YCTpanBaTh CKBO3HOI HIOB.

2. ©YHAAMEHTBI MAIIWH C KPUBOIIUITHO-INATYHHBIMHU
MEXAHU3MAMU

3.1. TpeGoBaHUsI HACTOSAIIETO pasjesia PacIpPOCTPAHSIOTCS Ha IPOEKTH-
poBanue (yHAAMEHTOB MAIllMH C KPUBOIIMITHO-IIATYHHBIMUA MEXaHU3MaMH,
HMMEIOLINX HEYPaBHOBEUICHHBIE CHJIBI U MOMEHTBI, B TOM YHCJE IU3EIeH,
MOPIIHEBBIX KOMIIPECCOPOB, MOTOP-KOMIIPECCOPOB, JIECOMMIIBHBIX —paM,
JIOKOMOOHJICH ! T.II.

3.2. B cocraB MCXOAHBIX JAHHBIX AJISI IPOEKTHPOBaHMS (PyHIaMEHTOB
MAIllMH, YKa3aHHBIX B 1. 3.1, KpoMe MarepuaioB, MepeuncieHHbIX B m. 1.1,
JIOJDKHBI BXO/IUTD.

3HAYCHHUS PABHOJACIHCTBYIOUIMX HEYPaBHOBCIICHHBIX (BO3MYLIAOIINX)
CUJl U MOMEHTOB IIEpBOM M BTOPOM TapMOHHUK OT BCEX YacTeH, MecTa
MPUIIOKEHUS CUIT U TUIOCKOCTH JISHCTBHS MOMEHTOB,;

paccTosiHMEe OT OCH TJIaBHOTO Bajla MAIMHBI 10 BepXHEW rpanu QyHaa-
MEHTA.

3.3. OdyHnaMeHThl MAIIWH C KPUBOIIMITHO-LIIATYHHBIMH MEXaHHU3MaMH
ClIelyeT NPOEKTHPOBAaTh MACCHBHBIMH WM CTEHYATHIMH, a B OTICIIBHBIX
CITyYasx Uil MAlIMH ¢ BEPTUKAIBHO PACIONIOKESHHBIMHI KPUBOIIUITHO-IIATYH-
HBIMH MeEXaHM3MaMH [IOITyCKAeTCsl TaKKe IMPEIyCMaTpUBaTh YCTPOWCTBO
paMHBIX GyHIAMEHTOB.

3.4.Komnpeccopsl, arperupyeMble Ha 3aBOJIe-U3rOTOBHUTENIE ITPH IIOMOILH
KeJIe300€TOHHBIX OMOPHBIX IUIUT C 3JEKTPOABUTATEISIMUA WK JBUTATEISIMU
BHYTPEHHEro cropaHust MomHocthio 10 400 xBr, pmomyckaercs
yCTaHaBIMBaTh 0e3 (yHIAaMEHTOB Ha TMOJCTHJIAIONWEN ciloi mona. Pacder
KojeOaHU W  KpeIUieHHe O KeJIe300€TOHHOH  OMOPHOH  TUIMTBI K
MOJICTUIIAIONIEMY  CJIOK0 T0JIa JOJDKHBI ~ OCYIIECTBISITECSL € y4ETOM
TpeboBanuii . 2.4u 2.16.

3.5. Ha dyHnaMeHTsl MaimuH JOITYCKaeTcsi CBOOOJHO ONHUPAaTh
OT/IeJIbHbIC IUIOMIAIKA U CTOMKH, a TAaK)Ke BKIAIHBIC YYaCTKH HEPEKPBITHI
MEXAY CMEKHbIMU (yHIAMEHTaMH, HE COCIMHEHHbIE C KOHCTPYKLHUSIMHU
3aHUH.

Ilpumeuanne. OnupaHue 3NEMEHTOB KOHCTPYKIMH 31aHMA Ha (yHIAMEHTHl MAalIWH
JIOMYCKAETCs B BUJIE MCKITIOUCHHMS TIPU HAITMYNY CIICLHAIBHOTO 000CHOBAHMSI.

3.6. Pacuer npoyHOCTH 3JI€MEHTOB KOHCTPYKUHI (D)yHIAaMEHTOB CIeIyeT
MPOU3BOAUTE ¢ y4eToM TpeboBanuil m. 1.22u 1.23 npudem B dpopmyne (3)
clesyer NpuHUMaTh F,, - HOpMaTUBHYIO JMHAMHUYECKYIO HAarpy3Ky, COOTBET-



CTBYIOIIYI0 HAUOOJIBIIEH aMILTUTY I TIEPBON WMJIM BTOPOW TAPMOHUKH BO3MY-
IIAONMX HArpy30K MAIIWHBI, YCTAHABIMBACMOW B 3aJaHMM HA MPOCK-
THPOBaHHUE.

3.7. Ilpu ompenencHUH aMILIMTYA KojeOaHuil ()yHIAMEHTOB TOPH30H-
TaJIbHBIX MAIllMH PacyeT JOIYCKaeTCs OTPaHWYMBATH TOJBKO BBEIYHCICHHUEM
aMIUTUTYZBl KOJeOaHW B HANpaBlICHHUH, MapajUIETbHOM CKOJIBXCHHUIO
MOPIIHEH, U HE YYUTHIBATh BJIMSHUE BEPTHUKAJIHLHON COCTABIIAIOIIEH BO3MY-
IITAFOIINX CHII.

[pu pacuere aMIuuTy KojeOaHUi PyHIaMCHTOB BEPTUKAIBHBIX MAIIUH
JIOITYCKAETCS:

pacueT aMIUIUTYJ TOPH3OHTAIBHBIX KOJCOAHUI OrpaHHYUTH TOJBKO JJIS
HaTpaBJICHUS, IEPIIEHANKYISIPHOTO TIIABHOMY BaJTy MAIlIHHBEI;

pacueT aMIUIUTYJ] BEPTHKAIBHBIX KOJCOAHHU MPOW3BOJUTH TOJBKO C
YUYETOM BIIMSHUS BEPTHKAIBHON COCTABISIOMICH BOSMYILIAIONINX CHIL.

Jns  (pyHAaMEHTOB MAIIMH C YIJIOBBIM PACIOJIOKCHUEM IMIIHHIPOB
pacueT aMIUTUTYJA BBIHYXKICHHBIX KOJCOAHHWU CIENyeT MPOU3BOAUTH C
YY4ETOM KaK BEPTHKAIbHOH, TaK © TOPU3OHTAILHOW COCTABISIOIICH
BO3MYIIAIOIINX CHJI M MOMEHTOB MAIIWHBI JJIS IUIOCKOCTH (yHIaMEHTa,
MEPIICHANKYIISIPHOM TIaBHOMY BaJly MAIllUHBI.

3.8. Pacuer koncOaHwii (yHAAMEHTOB MAalIMH C KPHUBOIIWIIHO-
IIATYHHBIMH MEXaHW3MaMH CJEOyeT IMPOU3BOIUTh B COOTBETCTBHH C
yVKa3aHUsMHU  OO0SI3aTENBHOTO  MPIWIOXKCHHs 1, mpuYeM  3HAYCHUS
HOPMATHBHBIX BO3MYIIAIOIMINAX CHJI TIEPBOU FITH BTOPOH TAPMOHUKH CIECTyET
MIPUHUMATH TI0 33J]aHUI0 Ha IIPOEKTHPOBAHUE.

3.9.B cnyuae, eciau U3 IBYyX TrapMOHHK BO3MYIIAIONINX CHUJI U MOMCHTOB
onHa coctapisier Mmenee 20% Apyroii u ee 4acToTa OTIAMYAETCS Oosiee YeM Ha
25% ot coOcTBeHHOW 4acTOThl KoyieOaHMH (yHIaMeHTa, TO NpH pacyere
aMIUTUTYJ] BBIHYXKICHHBIX KOJICOAHWH €€ HE YYUTHIBAIOT, B OCTaJbHBIX
CiIydasiX pacueT aMIUIHTYJ CIEAyeT NMPOW3BOAWUTH IS KaKIOW W3 MEepPBBIX
IIByX TapMOHHMK BO3MYINAIOMIMX CHJI W MOMEHTOB. lIpm 3TOM pacueTHbIe
3HAYCHUS aMIUIATY] KoileOaHnii (hyHIaMeHTa Uil KaKJOW TapMOHHKH HE
JOJDKHBI TIPEBBIMIATh TPEACTbHO IOIyCTUMBIX 3HAYCHWH, NPUBEACHHBIX B
Tabm. 2.

3.10./Ins BTOpO# rapMOHUKY BO3MYIIAIOIINX CHJI U MOMEHTOB 3HAYCHHS
aMIUIMTYJl TOPU30HTAIBHBIX M BEPTUKAILHEIX KOJIECOAHUH ang M 8y CleayeT
OTIPENIEIATH MO TeM K& GOpPMyIaM, U4TO U JJIS TIEPBOU TapMOHUKH, 3aMECHUB B
(dbopMynax 3Ha4eHHE YIJIOBOH YaCTOTHI BPALICHUS MAILIMHbI (WHA 2(J

4. DYHAAMEHTBI KY3HEUHBIX MOJIOTOB

4.1. B cocTaB MCXOIHBIX NAHHBIX ISl MPOCKTHPOBAaHUS (DYHIAMCHTOB
Ky3HEYHBIX MOJIOTOB, KPOME MAaTepualioB, yKa3aHHbIX B 1. 1.1, HOJKHBI
BXOJIUTb!

YepTeKH TabapuTOB MOJIOTA C YKa3aHHEM THIA MOJIOTa (IITaMITOBOYHBIH,
KOBOYHBI) U €ro MapKu;

HOMUHAJIbHASL U JACHCTBUTEIbHAS (C YY€TOM MAacChl BEPXHEH MMOJIOBUHBI
IITaMIIa) Macca MaIafoliX JacTeil; BBICOTA UX TaICHHS;

Macca 1madora ¥ CTaHWHEL,

pasMepbl MOJOIIBbI 1a00Ta U OTMETKH €€ OTHOCHUTENIbHO MMOJja Iiexa, a
TaKKe pa3Mepbl ONOPHOM IJIUThI CTAHHUHbI;

3HaueHue Kod((uIMeHTa BOCCTAHOBJICHHUS CKOPOCTH yAapa TMpH
LITAMITOBKE W3/IC/IMi U3 BETHBIX METAJLIOB MJIM HX CILIABOB;

BHYTPCHHUUN TUaMeTp IMIUHIPA U paboyee AaBICHHUE MMapa WIK BO3IyXa
(nmu aHEprus yaapa).

4.2. ®yHaaMEHTBHl MOJOTOB CJEAYeT MPOCKTUPOBATh B BUAC MKECTKUX
IUTHT WJIA MOHOJHTHBIX OJOKOB. [IJi1 MOJOTOB ¢ MacCOi MaJaroluX YacTen
mo 3 T BKIIOYUTENbHO. JlomycKaeTcss YCTPOMCTBO OIHOrO OOMIero
(yHIaMEHTa IOJ HECKOJIbKO MOJIOTOB TIPU HMX PACIIOJOKECHUH Ha OJHON
JIMHUH.



4.3. TommmHa moairaboTHON YacT (PyHIAMEHTa A0JKHA OBITh HE MEHEe
yKkaszaHHOHU B Ta0ir. 10.

Ta6muma 10
HOMI/IHHJ'H;HB.H Macca TOJ'II]_[I/IHa HOHIHH6OTHOI>’I qaCTu LII/IC.]'IO apMaTypHBIX CETOK B
najaroluX 4acTei (yHIameHTa, M, He MEeHee BepxHeil yacTu pyHIamMeHTa
MoJoTra m,, T
m, <1 1 2
1<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 Cssiie 3 Capie 5

4.4, ®ynnaMeHTOB Ky3HEUHBIX MOJOTOB JIOJDKHBI IMETh KOHCTPYKTHBHOE
apMHUpOBaHKE B COOTBETCTBUH ¢ TpeboBanusmu m. 1.15.

BepxHroro dacte (yHZamMeHTa, TNPUMBIKAIONIYI0 K TOAIIA00THON
IpPOKJIaAKe, CIeOyeT apMHpPOBaTh TOPH3OHTAJBHBIMH  CETKAMH €
KBazpaTtHeIMH suelikamu pasmepamu 10kx100 MM u3 cTep)kHEH nuaMeTpoM
10-12mM; ceTKH cleayeT pacroiaraTb paaaMH ¢ PacCTOSHHEM MEXIY HUMH
mo Beprukanmu 100-120mMM B KonmyecTBe, mpuHHMacMoM mo Tabdi. 10 u
3aBUCSIIEM OT MacChl NaJarolel 4acTu MOJIOTa /11,,.

Yacte (QyHOAMEHTOB KOBOYHBIX MOJIOTOB, PACIHOJIOXKEHHYIO IOA
NONOLIBOM CTAaHWHBI MOJIOTA, CIIENyeT AapMHUPOBAaTh T'OPH3OHTAIBHBIMH
CeTKaMH C KBaJpaTHBIMHU sYCHKaMHU M3 CTep)kHed nuamerpoM 12-16 MM c
miaroM B NPOJOJNBHOM M nonepeyHoMm HampasieHusix 200-300 mw.
AHanorn4Hele apMaTypHbIE CETKH CJICAYET YCTaHABIUBATh Y I'PaHEil BHIEMKH
Juil maboTa BCEX BHJOB KY3HEUHBIX MOJIOTOB, IPUYEM BEPTHKAJIbHBIC
CTEP>KHH ITUX CETOK HEOOXOAMMO JOBOAUTH JI0 ITOJIOUIBHI (DyHJaMEHTA.

4.5. JlepeBsiHHBIC TOAIIA00THBIE MPOKJIATKA CJICAYeT WU3rOTaBIUBATH W3
IyOOBBIX OpyCheB; JJIsl MOJOTOB C Maccod Majaromux vacred mpo 1 T
HOAMIA00THYIO MPOKJIAAKY JOMYCKAaeTcs M3TOTOBIATH U3 JIMCTBEHHHIBI HIIH
COCHBI.

JlepeBsHHbBIE IPOKJIAJKHU CIEAYeT MPelyCMaTPpUBATh U3 IHIOMATEPHAIIOB
1-ro copra mo 'OCT 2695-83u I'OCT 8488-86E.

ITpy 060CHOBaHMM PAacUeTOM M IO COIJIACOBAHUIO C 3aBOJOM - H3TOTO-
BUTEJIEM MAIIMHBl JOMYCKAeTCsl 3aMEHSTh JePEBSHHBIE I10MIIA00THBIC
NIPOKJIA/IKA Ha PE3UHOTKAHEBBIC.

4.6. AMIUIMTY 1Bl BEPTHKAIBHBIX KoJeOaHuil (yHAaMEHTOB MOJIOTOB IPH
LEHTPAIBHON YCTaHOBKE dj M, CIemyeT ompeneiaste mo ¢opmyae (1)
00513aTeTIBHOTO IPHIOKEHUS 2, B KOTOPOH UMITYJIEC BEPTUKAIBHON CHIIBI Jy,
kHId(rcld), onpenensercs mo Gopmyiie

J, =myV, (42)

e M, - Macca MafaroliuX YacTell MoJoTa, T(Tc BZ/M);

V - CKOpOCTh MAJAIOIIMX 4YacTeldl MOJIoTa B Hadaje yaapa, M/c,
NpUHEMaeMasi 10 3aJaHdI0 Ha MPOEKTHPOBAHWE WM, IIPH
OTCYTCTBUH TaKMX JaHHBIX, ONpeaesseMas 1o GpopMyJiam:

IUISL MOJIOTOB, CBOOOIHO TMamaromux ((PPUKIHOHHBIX M OJHOCTOPOHHETO
JICHCTBYS),

v =09,/2gh,; (43)

JJISI MOJIOTOB JBOMHOIO JIEHCTBUSA

(44)




2E,,

m,

Wiy = (45)

B dopmynax (43)-(45)

h, - pabouas BeicOTa MaAeHUS yOAPSIOLIAX YACTEH MOJIOTA, M;

A, - momans NOPIIHS B IMIHHIPE, M

Pm - CPEJIHEE JABICHHE NIapa Wil Bo3ayxa, Klla (tc/m?);

Eg, - sueprus ynapa, xJx (rch);

J - YCKOpPEHHE CBOOOIHOTO MMaCHM, g=9,81M/02.

Koshpunuent BoccraHoBieHuss ckopocTH ymapa [ B dopmyie (1)
00513aTENBHOrO TMPHUIOKEHHST 2 CIeAyeT MPUHUMATh. IPU [ITAMIOBKE
CTaJbHBIX M3JCNHNA AJsI MOJOTOB InTaMnoBouHbix [1=0,5; mis KOBOYHBIX
mosiotoB [J=0,25; npu IITamMrnoBke H3IeNIUi M3 [BETHBIX METAUIOB U UX
criaBoB  koddpdunument [J  cieayer mpuHUMATh MO 3aJaHHAI0  HA
NPOCKTUPOBAHHE.

4.7. AMIuMTYly BEepTHKAJIBbHBIX KojieOaHUH (hyHIaMEHTa MPHU YCTAaHOBKE
MOJIOTa € IKCLUEHTPHCHUTETOM CJICAYeT Ompenesite mo (opmynam (2)-94)
00513aTeILHOTO MPHIOKCHHS 2, B KOTOPBIX 3HaueHHe [ - To ke, 94To B 11. 4.6
a 3HaYEHUE MMIIyJIbCa MOMEHTa Jy onpelensercs 1o Gpopmyie

Js=J€, (46)

rae U - 9KCLueHTpUcHuTeT yaapa, M.

[Tpu ycTpoiicTBe 00MIEH MINTH NOA HECKOJIBKO MOJIOTOB B COOTBETCTBUH
¢ m. 4.2 U mpU HECKOJBKHX OTIAEIBHO CTOSIIUX (PyHIAMEHTaX B IEXe
AMILUTUTY bl BEPTUKAIBHBIX KOJeOaHui (QyHIaMeHTa CleAyeT ONpeessiTh ¢
yderoM ykazanui 1. 1.30.

4.8. JIns ymeHbIIeHUsT KoyicOaHni (yHIAMEHTOB MOJIOTOB M BPEIHOTO
BJIMSHUS UX HA OOCITY:KUBAMONIMHA MEPCOHAT, TEXHOJIOTHYECKHUE MPOIECCHI,
BOJIM3HM PaCMOJIOKEHHOE 00O0pYIOBaHHE U KOHCTPYKIMHU 3[aHUH M COOpY-
JKEHUI ClieayeT, KaK MPaBWiO, MPeIyCMaTpUBATh BHOPOH30IAIUI0 (yHIa-
MEHTOB MOJIOTOB.

[Mpumenenne  BHOpOHM3OJSIMK  SIBJISETCS  OOs3aTEJbHBIM ISt
(yHIaMEHTOB MOJIOTOB C Maccod mnajarommx dacted 1lr u Ooisee, eciu
OCHOBaHHS (PYHIAMEHTOB MOJIOTOB U HECYLIMX CTPOUTENbHBIX KOHCTPYKIHIA
3MaHMI  Ky3HEYHOI'O  [€Xa CJIOKeHbl MEJIKMMH W  [bUICBaTHIMU
BOJIOHACHIIIICHHBIMH MECKAMH.

4.9.CyMMa CTaTHYECKOrO M JMHAMUYECKOTO JABJICHHI Ha MOIIa00THYIO
MPOKJIAJIKY HE JOJDKHA MPEBBIIIATH PACYCTHOTO COMPOTHBICHUS JPEBECHHBI
MPU CXKATHH TONEPEK BOJOKOH.

PacueTHoe AWHAMUYECKOE [aBJIeHHE Ha MOAMIA00THYIO MPOKIAAKY O,
Ila (tc/M?), BBIHCISIETCS IO (GOpPMYyIIE

EW
0=216m,V |——. 47
m; At
rae Ey - MOayib yNpyrocTd mMarepualia moamadoTHOW npokianku, klla
(re/v?);

my - CyMMapHasi Macca maboTa U CTAHUHbI JUIS IITAMIIOBOYHBIX MO-
JIOTOB M Macca n1aboTa Jjisi KOBOYHBIX MOJIOTOB, T (TC BZ/M);
A1 - omopHas IOk MaboTa, M2;
t - TommuHa NpOKIAAKH, M.

5. ®ynpameHnTHI GOPMOBOYHBIX MAIINH JUTE{HOTO0 MPOU3BOACTBA

5.1. TpeGoBaHuUsI HACTOSAIIETO pasjiesia PACIPOCTPAHSIOTCS Ha IPOEKTH-
poBaHue pyHIaMEHTOB (POPMOBOYHBIX (BCTPAXUBAIOLINX) MAIIHMH JTUTCHHOTO
MIPOM3BOJICTBA C BEPTUKAILHO HAIPABJICHHBIMH yJIapHBIMH Harpy3KaMu.



5.2. B cocraB MCXOAHBIX JAHHBIX IJISI IPOEKTHPOBaHHs (yHIAMEHTOB
(OPMOBOYHBIX MAIIWH JIMTEHHOTO TIPOM3BOJCTBA, KPOME MAaTepHaJoB,
yKa3aHHBIX B 1. 1.1 NOKHBI BXOAUTH:

HOPMaTHBHBIC CTaTHYECKHE Harpy3kd, IiepeiaBaeMble Ha (YHAAMEHT
OCHOBHBIMH MeXaHW3MaMH (BCTPSXHMBAIOLIAM, MOBOPOTHBIM, MPUEMHBIM H
p.), ¥ TOYKH NPUIOKEHHS ITHX HATPY30K;

TPY30IOABEMHOCTh MAlMH (CyMMapHasi Macca OMOKH W (OPMOBOUHOIM
CMeCH), Macca MaJA0NIMX YaCTeH U CTAHWHBI BCTPSXUBAOIIETO MEXaHU3MA;

pabouass BBICOTAa TAJCHHUS BCTPAXUBAOIMMX (MAAOIINX) YACTCH
MAIIIUHBI;

pas3Mephl B IUIaHE, TONIIMHA M MaTepuan HaaQyHIaMEHTHOH ymnpyrou
MIPOKJIAIKH.

5.3. JIns ycrpoiictBa HaadyHIAMCHTHOW YIPYroW MPOKIAIAKH CIICAYyCeT
mpegycMaTpuBaTh Opycks ®3 Aybda ¥ JIHCTOBYIO  pesunHy. s
BCTPAXHUBAIOIINX (OPMOBOYHBIX MAIIMH TPY30IOABEMHOCTHIO MEHEe ST
JIOITYCKAeTCs TPUMEHEHHE OpYyCheB M3 JIMCTBEHHUIIBI MJIM COCHBI.

JepeBsHHBIE OpYyChs CIEIyeT M3TOTOBIATH M3 APEBECHHBI, OTBEUAIOMICH
TpeOOBaHUsAM, YKa3aHHBIM B II. 4.5.

5.4, ®ynnamenTtsl (OPMOBOYHBIX MAIIWH JIMTEHHOTO IPOM3BOACTBA
clIeyeT MPOeKTUPOBATh, KaK MPaBUIIO, JKEIe300e TOHHBIMIH MaCCHBHBIMH.

Bricota (hyHmameHTa moj BCTPSIXMBAIOIIMM MEXaHU3MOM U PacCTOSHHE
OT JHa KaHAJIOB, TOHHEJIEH M BBIEMOK 1O MOJOMIBHI (pyHAAMEHTA IOJKHBI
OBbITh HE MEHEE yKa3aHHbIX B Tabm. 11.

Tabiumma 11
Bricora (byHI[aMeHTa 1o Paccrosnue ot JAHa
prSOHOHT)CMHOCTB MAaIIVHbI BCTPAXHUBAIOIIUM KaHaJioB, TOHHeHeﬁ )41
Mey, T MCXaHHU3MOM, M, HC MCHEC BBICMOK 10 ITIOAOIIBBI
(dhyHIaMeHTa, M, He MeHee

m.< 1,5 1 02
15<m.<25 1,25 Q03
25<m.<5 15 04
5<m.<10 1,8 05
10<m.< 20 2 0,7
m.> 20 225 Q9

5.5. ApmupoBanne GyHIaMEHTOB (JOPMOBOYHBIX MAIIUH U X OTIEIBHBIX
JJIEMEHTOB HEOOXOIMMO IPOU3BOAUTh B COOTBETCTBUU C TPEOOBaHUSIMH,
npuBeCHHBIMHA B 1. 1.15 ¢ yueToM crenyromux yKka3aHHi.

BepxHioo 9acth ()yHIAMEHTa HEIMOCPEACTBECHHO IO CTAaHHHON BCTpS-
XHMBAOIIET0 MEXaHHM3Ma CICIYEeT apMHUPOBATh FOPU3OHTANBHBIMU CETKAMH,
YKCI0 KOTOPHIX HAa3HAYAETCS B 3aBHCHMOCTH OT I'PY30IT0IBEMHOCTH MeEXa-
HHU3Ma, T:

o5 1-2cerkn
or 5110 15 2-3ceTku
cB. 15 3-4ceTkn

HapyxHbie >Kene300eTOHHBIC CTCHBI, Orpaxparomue (HOPMOBOUHYIO
MAIllUHY, CIeJyeT apMUPOBATh JBONHBIMU CETKAMH, UCIIOJIB3Ysl B KAueCTBE
BEpPTUKATBHON apMaTypbl CTEP>KHU JIHAMETPOM 12-14 wmm
IPy30I0IbeMHOCTH MamuH 10 15r u muamerpom 16-20 MM npu Oostbrieit
Ipy30IOIBEMHOCTH. B KadecTBe MPOJONBHON  apMaTypel — CJIEIyeT
peaycMaTpuBaTh cTepkHU nquamerpoM 10-12MM ¢ maromM COOTBETCTBEHHO
300-400 mMm. Cetku cieqyeT COCAMHATH MEXAY COO0OH IMOIepeuYHBIMU
crepxasiMu auamerpom 10-12mm yepe3s 600-800MM B rOpu3OHTAIBHOM U
BEPTUKAJIHLHOM HAMPABICHUSIX.

HapyxHeie 0OokoBble Tpanu (yHIAMEHTa CICAYyeT apMHPOBaTh
apMaTypHBIMH CeTKaMH, BHIIIOJHEHHBIMHE JUIs GyHIaMeHTOB 06bemMoM 80u> 1
MEHEE C BEPTHKAILHBIMU CTEPKHSAMH guametrpoMm 12-14 mm u marom 200
MM, a s GyHJAMEHTOB 00beMoM Ooliee 80v° - nuamerpoM 16-20Mm ¢ Tem
e IIaroM.



5.6. ®opMOBOUYHBIE MAIIKUHBI C MOBOPOTHO-NEPEKUIHBIM MEXaHHU3MOM
cleqyeT pacmoiaraTh Ha (yHIaMeHTe, KakK NpPaBWiIO, OOpaIICHHBIMU
MTOBOPOTHO-TIEPEKUIHBIM MEXaHU3MOM B CTOPOHY CTPOUTEIBHBIX KOHCT-
PYKIHHN.

5.7.  AvmmuTynsl BEpPTUKATHHBIX KonebaHui (dhyHIaMEeHTOB
(OPMOBOYHBIX MAIIKH CIIEyeT ONPEAEIATh B 3aBUCUMOCTH OT COOTHOLICHUS
YTTI0BO# YaCTOTHI (), ¢, CBOGOIHEIX BEPTHKANBHBIX KOJNCOAHHIT MOIBHIKHBIX
yacTed MAallWHbI Ha YNpyrod Haa(yHIaMEHTHOM NpPOKJIAJAKE M YIJIOBOU
JaCTOTHI )\/Z, c'l, CBOOOHBIX BEPTHUKAILHBIX KOJeOaHW BCel YCTAHOBKHM HA
TPYHTE, ONpeAeIsieMbIX TI0 (GOpMyIIaM:

w= L; (48)
m, +my

A, = ﬁ (49)
m

rae K cyMmmapHbiit K03 OUIMEHT )KECTKOCTH YIIPYroi HaapyHIaMEHTHOM
npoknanku, KH/M (tc/m), onpenensiemMslii mo popmyiie
AELE
,
tl’ EW + tW Er
311eCh A1 - ILIOIIA b CTAHWHBI BCTPSXMBAIOIIEr0 MCXaHH3Ma, M2,
Ey - MOZLyJIb YIPYTOCTH JepEeBSHHOI npokiazku, klla (tc/m?);
E, - MoIyib yrpyrocTd pe3MHOBOM MPOKIAIKHU, IPUHUMAEMbIN B 3aBH-
cumocTtu ot TBepaoctu mo 'OCT 263-75
t; - ToJIMIKMHA PE3MHOBOM MTPOKIAIKH, M;
ty - TONIUHA TePEBSIHHOM IPOKIIAIKH, M;
m' - Macca yeraHoBky, T (rcld®/m), onpenensemast o hopmyse

k =

m/=m0+ mqt+m, (50)

m, - CyMMapHasi Macca MaJafollnX J4acTeil MalIuHbI, BKITIOYas Maccy OIo-

ki 1 pOpMOBOUHOIT cMecH, T (tcld/m);

My - Macca CTAHHHBI BCTPSXMBAIOIIET0 MeXaHmu3Ma, T (tcld?/m);

m - obmast Mmacca pyHIaMeHTa, HETIOABIKHBIX YaCTEH MAIIWHbI U TPYHTA

Ha 06pesamu pyHaamenTa, T (tcld?/m).

Ipu ycnoBun > 0,74, aMIATy Bl BepTHKAIBHBIX KONCOAHHUI a; U ay
byHaaMeHTOB (HOPMOBOYHBIX MALIWH CICAYET OMPEACiATh N0 (opMmyiaam
(1)-(4) oOs3aTenbHOro NPHIOKEHHS 2, B KOTOPbIX [ - Ko3(duIreHT
BOCCTAHOBIICHHS CKOPOCTH yjaapa, TNPUHUMAeMbIii paBHBIM Hym0; J; -
HUMITYJIbC BepTHKanbHOi cuibl, KHId(tcld), onpenensemsriii mo gpopmyite (42);
Jg - MMIIyJIbC MOMEHTA CHJI OTHOCHTENIbHO I'OPM30HTalbHOM ocu, KHIGM
(rcldk), onpenensiemsrii mo ¢opmyie (46), V - CKOPOCTh MAJAIOIIUX YaCTeH
(bopMoBOYHOH MalIuHbI, M/c, onpeaenseMas mo Gopmyie (43), B kotopoit h,
- pabouasi BBICOTA MaeHKs BCTPSXUBAIOLINX YaCTCH MAILIUHBIL, M.

Bwmecto 3Hauenuit A, 1 m B Gpopmyne (1) 06s3aTeNnbHOrO NPHUIOKCHUS 2
ClIe/lyeT NPUHMMATH 3HAUYCHHS COOTBETCTBEHHO A, M m', BBIUMCICHHBIE 1O
dopmynam (49) u (50), a Bmecro 3HaueHuit Ay u &, B dopmyne (4)
00513aTETIBHOTO MPUIIOKEHHST 2 - 3HAYCHHUS )I/¢ u Oy, 3HaueHue Ay
onpenensercs mo Gpopmymne

(51)

rae 9¢0 - MOMEHT MHEPITMH MaCcChl BCEH YCTAaHOBKH, BKJIFOYAs MacCy IOJI-
BIDKHBIX YacTel, OTHOCHTEIHHO OCH, MIPOXOAIICH depe3 EeHTP



TSHKECTH TOAOLIBBI (DyHAAMEHTA MEPIEHIUKYISIPHO [IOCKOCTH
koneGanuit, T(tcMd?).

IIpu ycroBum w< 0,74, aMIUITMTYy BEPTHUKAJIBHBIX KoJeOaHUH ay
(byHIaMeHTOB (DOPMOBOYHBIX MAILIHUH CIEAYET ONPEREATh 1o hopmyie (35)
00513aTeBHOTO MPUIOKEHHS 1, B KOTOPOH 8, - aMIUTHTy[a BEPTHUKAJIbHBIX
KoJjebaHui o0IIero IeHTpa ToHKeCTH (yHIaMEeHTa W HEMOJBHIKHBIX dacTel
MalIKHbl, onpeaensieMas o dpopmyrne (36) 00s3aTenpHOrO MpuiIokeHus 1, B
KOTOpOM &, - aMIUTUTyAa BEPTHUKAIBHON COCTABJISIONICH BpallaTelbHbBIX
kosiebaHui (yHAaMeHTa ¥ HENOABHXKHBIX YacTedl MAaIIMHBl OTHOCHTENIbHO
TOPU30HTAILHOW OCH, TPOXOIIEH dYepe3 WX OOIMUHA IMEeHTP TIKECTH
MEePHEeHANKYJSPHO IUIOCKOCTH Konebanuit. s (yHIaMEHTOB MaIluH C
LCHTPAJbHBIM MPUIOKECHAEM IMHAMHYCCKOH HArpy3ku (BCTPSIXHBAIOLIHC
CTONBI 1 (POPMOBOUHBIC MALIMHBI CO ITH(PTOBBLIM cheMom) a,=0. B ciyuae
TPUIOKEHUS] AUHAMHYECKOI HAarpy3KH ¢ 3KCIEHTpUcHTeTOM ((popMOBOUHBIE
MAalIMHbl € MOBOPOTHO-TMIEPEKUAHBIM MEXaHH3MOM) &, ONPEACIACTCS MO
dopmyne (38) 06s3aTenbHOTO NPUITOKEHUs 1.

B dopmynax (36) u (38) 00s3aTeNpHOr0 NpUIOKEHUS 1 THHAMUYECKYIO
Harpy3ky Ha ¢yHmameHtT ¢GopmoBouHoi MmammHbl F,, kH(Tc), caemyer
BBIYHCIIATH 110 hopMyIie

k
F,=my |—. (52)

m, +m

a BMECTO YIJIOBOW YaCTOTHI BPAIICHHS MAIIMHBI () CICAYET MPUHUMATH
YIJIOBYKD YacTOTy CBOOOJHBIX BEPTUKAJIBHBIX KOJCOAHHMH ITOJBUXKHBIX
YyacTeil MaIIMHBI Ha YOPYToi HaA(QyHIAMEHTHON NPOKIIAIKE, OMPEACIICMYIO
no popmyie (48).

Jlnst yMeHbBIIEHHs BpamaTeNbHBIX KoyeOaHui (yHIaMEHTOB (opMo-
BOYHBIX MAaIIWH C MOBOPOTHO-TIEPEKUIAHBIM MEXaHHU3MOM JKCLUEHTPHCUTET
MIPUIOKEHUS IMHAMHYCCKOW HArpy3Kd clieayer orpanmduBate 10 5-10%
pa3Mepa CTOPOHBI MOJOMIBBI (DYHIAMEHTA, B HAIPABICHUH KOTOPOW MPOUC-
XOJIUT CMELICHUE TOUKH IPHIIOKEHUSI yIapHOH HArpy3KH.

OKCIEHTPUCUTET B pAclOJOKEHHH [EeHTpa TsbKecTH (yHaaMeHra
MaITuHBl ¥ [EHTPa THKECTH TMOJOMBE pyHIaMEHTa MOXET JaocTurats 15%
pa3Mepa CTOPOHBI TOJAOUIBBI (pyHIaMeHTa, B HANpPaBICHUH KOTOPOU
MPOUCXOUT CMCIICHHUE IIEHTPA TSHKECTH (PYHAaMEHTa B CIy4ae CMEUICHUS
LEHTpa TSDKECTH TMOJOIIBEI B CTOPOHY TNPUIOKEHHUS JIUHAMHYCCKOU
HATPY3KH.

5.8. PacuetHoe 3HaYCHHE AMIUIMTYJbl BEPTUKAIBHBIX KOJCOAHMIA
(byHIaMEHTOB OPMOBOYHBIX MAIIHMH JODKHO YAOBICTBOPATH yciosuio (1).

AMIUTHTYly BEPTUKAIBHBIX KoJicOaHUA (yHIAMEHTOB (HOPMOBOYHBIX
MallliH C TOBOPOTHO-TICPEKUIHBIM MEXaHU3MOM, OIPEICICHHYIO IS
TOPILIOBBIX TpaHeil hyHaaMeHTa, fomyckaeTcs yBennunBarh Ha 20%.

5.9. Tlpu ocHOBaHWMH, CJIOXEHHOM MEJKHMH WM [bUICBATBIMHU
BOJIOHACHIIICHHBIMH [IECKAMH, JUIsl MALIKMH Tpy30moapeMuocThio0 10r u Gosee
clielyeT, Kak IpaBmiIo, MPeyCMaTpUBAaTh BUHOPOU3OIISIIHIO (YHIAMEHTOB.

6. DYHIAAMEHTbBI ®OPMOBOYHbIX MALIWH JJIA
MMPOU3BOACTBA CBOPHOI'O XKEJIE3OBETOHA

6.1. TpeOoBaHust HACTOSILETO0 pasfeia paclpoCTPaHSIOTCS  Ha
MPOEKTHPOBaHNE  (QYHAAMEHTOB  CIEAYIOMIMX  BHIOB  MAaIIMH IS
npousBojacTBa  ((popMoBaHUA) COOPHBIX JKEIIE300€TOHHBIX HM3IEIHHA H
KOHCTPYKLUI!

BHUOPAIMOHHBIX TUIOIIAJI0K Ha YIPYTHX OMOpax;

BUOPOYAAPHBIX IUIOIIAJI0K Ha YIPYTHX OMOpax;

ymapHeix  (KyJadKoOBBIX)  IUIOMIAZOK CO  CBOOOMHBIM  MaJeHHEM
JBHOKYIIUAXCS 4acTei;

CTaIlMOHAPHBIX M CKOJIB3SIINX BUOPOIITAMIIOB.



6.2B coctaB HMCXOOHBIX IAaHHBIX Uil MPOCKTUPOBaHHS (yHIAMEHTOB
MaIlliH, YKa3aHHBIX B 1. 6.1, kpoMe mMarepuanoB, mepeunclieHHbIX B m. 1.1
JTOJKHBI BXOJTUTD:

Macca MOJIBMYKHBIX YaCTe! TUIOIIAIKH;

CXeMa PACIOJIOKEHUS, THIT M )KECTKOCTh YIIPYTUX OHOD;

YKCI0 000POTOB B MUHYTY M aMILTUTY/Ia BO3MYIIAIOIIUX CHJI BUOpaTopa,
MOMEHT 3KCLEHTPUKOB BUOpaTopa;

3HaueHHE OE3BIHEPIIMOHHOMN MPUTPY3KH;

BBICOTA MAJICHUS YAAPHOI YacTH TUIOMIA/IKH;

pacrojoXeHHe W pasMepsl padouynmx MECT, €CIH TEXHOJIOTHYECKUM
IPOLIECCOM  NPOM3BOACTBA HE  IPEIyCMaTpHBacTCs  JAWCTAHIIMOHHOE
ympaBJieHre paboToit TaHHOW GOPMOBOYHON MAIIIHHEI.

6.3. @yngameHTtsl 10J (OPMOBOYHBIE MAIIMHBI IS [POM3BOACTBA
cOOpHOTO kene300eToHa CIIeAyeT IPOSKTUPOBATh MACCUBHBIMU B BHJE TLIUT
i 070K0B.. DyHIAMEHTBI CIIEAyeT apMHPOBaTh B COOTBETCTBUU C TpeOOBa-
Husmu 1. 1.15.

6.4. Pabouee mecro Ha (yHIZAMEHTE MOKHO OBITH 3AIIUIICHO OT
BUOpanmii B coorBercTBuU ¢ TpeboBanusmu [OCT 12.1.012-78.

6.5. Ilpu ¢opMoBaHMM U3AEIMIA B BBICOKMX (opMmax (Hampumep,
KaCCETHBIX) 00CITY)KHBAIOIIKE IUIOMAIKH BOKpyr dhopm (kacceT) He mormmyc-
KaeTcs omupath Ha (YHIAMEHTH (DOPMOBOYHBIX MAIIMH U COCTUHSITH C
HUMHU.

6.6. dyHgameHThl 1OJ BHOpAIMOHHBIE, BHOpPOyIApHbIE W yIapHbBIE
IUTOLIAJIKK, & TaKXe M0/ CTAl[IOHAPHbIC BHOPOLITAMIIBI CJIEAYEeT MPOCKTH-
poBaTh TaKUM 0OpPa30M, YTOOBI IEHTP TSHKECTH TUIOIIAIN TIOMOIIBEI (yHIA-
MEHTa W IEHTP MKECTKOCTH YIPYIHX OIOp, a TaKKe JWHUU JCHCTBUS
PaBHOJICHCTBYIOIIEH BO3MYILAIOIIMX CHJI BHOpaTopa WM yJapoB pacrojia-
rajuch, KaK MPaBHJIO, 110 OJTHOH BEPTHKAIIH.

DKCIEHTPUCHUTET DPaBHOACHCTBYIOLIEH BO3MYIIAIOIIMX CHJI BHOparopa
WIN JTUHAX JECHACTBUS YAApOB MO OTHOIICHUIO K IICHTPY TSHKECTH IUIOMIaan
MOJIOIIBbl  (pyHIAaMEHTa He JOJDKEH MPEeBbIATh: [y BHOPALMOHHBIX
IUIOIIAZA0K M CTAI[MOHAPHBIX BHOporuramnoB 3%, a mas BUOPOYIApHBIX U
yaapHeix 1mom@aaok 1% pasmepa CTOpPOHBI TOAOWIBHI (yHIAMEHTa, B
HarpaBJeHUN KOTOPOH CMEILAETCsl paBHOJCHCTBYIOIA.

6.7. AMImuTyOpl BEpPTUKIBHBIX KoleOaHWid @, (yHIaMEHTOB 0[]
BHUOpAIMOHHBIC IUIOMIAJKUA HA YIPYTUX OMOpax CJIeIyeT ONpeAeisaTh IO
dopmynam  (35)-(38) obs3atenbHOro mpuioxeHus 1, B KOTOPBIX
JIMHAMHYECKYIO Harpy3ky Ha (yHmament F,, kH(Tc), ciemyer BRIYHCISTE MO
dopmyne

F, =—2—, (53)
m,g

rae M,,. - MOMEHT 3KCLIEHTPHUKOB BiOparopa, kHMi(Tck), mpuHrMaeMblii
0 33/[aHHI0 HA IPOCKTHPOBAHHE;

m, - Macca MOJABIKHBIX YacTed IUIOMAIKU BMecTe ¢ (HOopMyeMbIM
mgemueM, 1(1cld¥M), KOTOpas He  ydHTHIBACTCS —IPH
OIpeNeNeHN: MacChl Bcel ycTaHoBKM m (. 5 00s3aTelIbHOTO
npunoxeHus 1);

K - cymmapuslii ko3duuueHt xectkoctu omnop, kH/M (tc/m),
MPUHUMAEMBIH 110 33[JaHUI0 Ha IPOSKTUPOBAHHUE.

6.8. JIns dpyHmameHToB BHOpPOYHApHBIX U YIAPHBIX IUIOLIAJOK CIEIyeT
npeycMaTpHBaTh, KaK MPaBHUII0, BUOPOU3OJISIHUIO.

Pacyer aMimuTy 1 BepTHKaNbHBIX KOJeOaHHU a, HeBUOPOU3OIUPOBAHHBIX
byHaamMeHToB cieayer mnpousBoauTh 1o (opmyie (1) obs3arensHOTO
NPWIOXKEHUST 2, B KOTOPOH J, =MV, KO3(GGHUIMEHT BOCCTAHOBJICHHUS
ckopocT yaapa npuamMmaror [1=0,5; ckopocts ymapa V, wm/c, ciemyer



BBIYMCILSITh JUISI YAApHBIX MUIomanok mo ¢opmyne (43) M. m. 4.6) a mns
BHOPOYAApHBIX - IO Gopmyie

v=—Y (54)

m,w

rae Fy - pacyeTHOE 3HAUEHHME BO3MYMIAIOIIEHN CHIlbl BUOpaTopa, KH, (Tc);
M, - Macca MOJBIKHBIX YacTeil, BKI04as Maccy pOpMbl ¢ OETOHOM, T
(tcld?/m);
W - YIJI0BAs YACTOTA BPAIICHHS, C .

6.9. AMIUIMTYIBI BEPTHKAIBHBIX KOJCOaHUH a, (yHIaAMEHTOB BHOpO-
HITAMIIOB ~ CleqyeT onpeaessath 1o ¢opmyiae (35) obs3aTenpHOrO
npuiIokeHus: 1, B KOTOpOW BEJNMYUHBI 8; U &'z, M, CIIEAYET BBIUYUCIATH IO
dhopmyam:

_ 084F, 31, 10)* +1]

z 2 )
maow

(55)

_ 032F @ s , @) 4

(56)
6 N

B ¢opmynax (55), (56).

F, - pacueTHOE 3HaYEHHWE BEPTHKAILHOM COCTABIISAIOIIECH BO3MYIAIOIINX
cui Mamnussl, KH(Tc);

€ - DKCIEHTPUCHUTET €€ TPIJIOKEHHS, M, IPUHAMAEeMBIH I CTalno-
HapHBIX BUOPOIITAMIIOB PaBHBIM HYIIO;

m - Macca (pyHIaMeHTa, 3aChIIKU IPYHTa Ha ero 00pe3ax, HeMOABMIKHBIX
gacTeil MamKHbL 1 GOpMyeMoro u3neus, T(rcld/m);

65 - MomeHT MHepuMU Macchl QyHIAMEHTa, 3aCBIIKH TPYHTA Ha €ro 00-
pes3ax, HEMOJBIDKHBIX YacTed MaliMHbl U (OPMYEMOro H3IENHs
OTHOCHUTEJIFHO OCH, NpOXOpsiieil 4epe3 oOMMH LEHTp TSHKECTH
TepIeHMKyY/IAPHO IIOCKOCTH Komebamuii, Th*(tchild?);

Ay - yriioBas 4acToTa BpalaTeNbHBIX KolebaHuil QyHIaMeHTa, ¢!, ompe-
nensemas o ¢opmyne (29) obs3atenbHOro mnpuiokeHus 1, B
KOTOpOH O, - MOMEHT MHEPUMU Macchl (YHIAMEHTa, 3aCBIIKH
IrpyHTa Ha ero o0pes3ax, HENOABMXXHBIX YacTed MaIIMHBl H
(dopMyeMOro HM3IenMs OTHOCHUTENIBHO OCH, IPOXOJSIIeH uepe3
HEHTP THKECTH MONOWBE  (yHOAMEHTa  INEPIEHIUKYIAPHO
IJIOCKOCTH KOJieOaHui, TEIZ(TCB}IBZ);

w, A, | - T0 ke, uTo U B hopMynax 00s3aTeNbHOTO MPHIOKeHHUS 1.

7. ®yHAaMeHTbI 000pYA0BaHUsI KOTIPOBBIX 0OMHBIX MJI0IATOK

7.1. TpeOoBaHMsS HACTOSIIETO paslieia PaclpOCTPAHSIOTCS Ha IPOCK-
THpoBaHWe (yHIaMeHTOB (OCHOBaHHWiT) KOMPOBBIX OOMHBIX IUIOMIAMOK
KOIIPOBBIX LIEXOB M CKPANoOpa3eoYHbIX 0a3.

7.2. B cocraB MCXOAHBIX JAHHBIX IJISI IPOEKTHPOBaHHs (yHIaAMEHTOB
000py/fOBaHUSI KONPOBHIX OOWHBIX IUIOLIAJOK, KPOME MaTepuasos,
yKa3aHHbIX B 1.1.1, MOKHBI BXOAWTS!

Macca yIapHoii 4actu kompa, T(Tc ¢/M), 1 BHICOTA €€ MaleHHs, M;

pasMepbl B IUIaHE IUIOMIAJMW, Ha KOTOPOW NPOM3BOIUTCS pa3OMBKa
(paznenka) ckpama;

JIAHHBIE O PACIOJIOKEHUHU KOMpa IO OTHOIICHUIO K CYIISCTBYIOIIUM U
MPOCKTUPYEMbBIM 3JIAHUSIM U COOPYKEHHUSIM.



7.3.KoHCTpyKIMy GOWHBIX IUIONIANOK ClIeyeT Ha3HAYaTh B 3aBHCUMOCTH
OT pacyeTHOTO0 COIPOTHBIICHUS TPYHTOB OCHOBaHuUsl R,, ompezneinsemoro no
CHulI 2.02.01-83u sHeprum yaapHOW 4acTy Kompa.

7.4.B rpyHTax ¢ pacueTHsIM conpotuieHuem R, = 200kIla (2xrc/em?) u
npu SHepruu yaapHoii yactu xompa 10 300k Ix (30rchi) kompoBeie OoiiHbIC
IUIOIIAAKK CJEAYeT YyCTpamBaTh B BHAE CTalbHBIX KT (mabora),
YKJIabIBAEMbIX 10 CJIOI0 OOJBAHOK WIM MapTEHOBCKHX KO3JIOB M MEJKOTO
CKpama TOJIIMHOW He MeHee 1M, 3aloJHSIOIMX KOTJIOBaH TIyOWHOH He
MeHee 2M.

7.5.B rpynTax ¢ pacueTHsIM conpotuieHuem R, < 200kIla (2xrc/em?) u
npu sHepruu yaapHoit gactu kompa g0 300 klx (30rclh) moa cragbHBIME
winTamu (maboToM) GONIBAHKK MJIM MApTEHOBCKHE KO3JIBI M MEJKHH CKpall
(cormacHo m. 7.4) cimeayer yKIampIBaTh 10 IMOACTHNAMOIICH MECYAHON
MOJYIIKE TOJIIMHON HEe MeHee 1M, yCTpOeHHOH Ha )kene300eTOHHOW IuUTe
TosuHou 1-1,5m.

7.6.B rpyHTax ¢ pacueTHsIM conpotuieHrem R, = 200kIla (2xrc/em?) u
npu dHepruu ynapHoit yactu kompa Gonmee 300 x/Ix (30rchh) kompoBbie
OoliHbIC TUIOMIAIKH CICAYeT YCTPaUBaTh B BHIC CTAJbHBIX IUIHT (I1abOTOB),
YKJIaJbIBAEMbIX 10 CJIOI0 OOJBAHOK WIM MapTEHOBCKHX KO3JIOB U MEJKOTO
CKparna TOJIIMHOW He MeHee 1,5M M mojcThiaromeMy ciIoko rnecka TONIIMHON
He MeHee 1M, orpakaaeMbIX jKese300e TOHHBIM LIMITMHPOM HIIH KOPOOOM.

7.7.B rpynTax ¢ pacueTHbIM conpotuienuem, R, < 200kIla (2xrc/cm?)
W 1pu dHepruu yaapHoi dactu kompa 6omee 300 x/[x (30rchh) xomposbie
OolHbIE IUIOIIANKU CIIeAyeT YCTpauBaTh B BUJE JKEJIE300€TOHHBIX KOPBITO-
00pa3HBIX MPSIMOYTONBHBIX WM KPYIJIBIX B IUIaHE KOHCTpyKuwmil (byHna-
MEHTOB), B KOTOPBIX Pa3MEIIAI0TCs CTANbHbIC IUTUTHI (IA00ThL), YIOKECHHBIC
Ha NoAMAa0OTHYIO MPOKJIAJIKY, BBIIIOJIHAEMYIO, KaK MPaBUWIO, U3 TPEX CIIOEB!
HIDKHETO 3allMTHOTO - B BHAE HECKOJBKHX IIHTOB M3 IyOOBBIX OpycheB
obmierr TonmuHoH 10 800 MM; cpemHEro aMOpPTH3HPYIOMIETO - B BHJC
MHOTOCJIOWHON KOHCTPYKLHH W3 YEPEIYIOLIMXCS CIIOEB UYT'YHHOU CTPYXKKH
ToumuHor 80-100MM M CTAIBHBIX JUCTOB TOMIIMHON He MeHee 20 MM,
BEepXHEro - u3 OpoHeBbix muT ToimmHod 30-10QuM, Ha KOTOpPBIX
pa3MeaTcs CTaJbHbIC OJIFOMBI.

7.8. XKene3oberoHHBIE KOHCTPYKIHMK (DYHIAMCHTOB IO O0OPYIOBAHHE
KOIIPOBBIX OOMHBIX IUIOLIAZIOK CIIEAYeT NPOSKTUPOBATH MOHOJIUTHBIMH.

7.9. IlaboT KOMpPOBOH OOWHOW IUIOMAAKHM MOJDKCH YCTPAMBaTHCS W3
CTJBHBIX IUIMT TOJLIMHON He MeHee O,5M; OpPHEHTHUPOBOYHYIO Maccy
mabota m,,, T (TCBZ/M), cienyer npuauMmats He menee 0,5 m,h,, toe m, u h,
- COOTBETCTBEHHO Macca, T(rcld?/M), H BEICOTE MafCHHs, M, YIapHOH YacTH
Korpa.

7.10. DBokoBBIE CTEHKH KEIC300CTOHHBIX OrPAXKICHHNA  CICIyeT
3aIIMIIATh 110 BCEH MOBEPXHOCTH M3HYTPU U MOBEPXY CTAJIbHBIMHU IUIMTAMU
TONMHOM He MeHee 5SOMM, NPUKPEIUIEHHBIMH K HEPEBSHHBIM OpyChsIM
ceuenreM He MeHee 15150 Mm.

Jist  yMeHbIIEHHs pasjieTa OCKOJKOB pa30MBaeMOro JioMa CTEHKH
KeNe300eTOHHBIX OrPaXKICHUN BbILIEC YPOBHs aboTa (Ha BBICOTY HE MEHEe
MOJIOBUHBI ~ HaWOONBLIEr0 pa3Mepa B IUIaHE) CIEAyeT YCTpauBaTh
HAKIOHHBIME BHYTpb Ha 7-1C.

7.11. MuHUMAaNTBHBIE PACCTOSHUS OT KOIIPOBBIX OOWHBIX YCTPOWCTB [0
(yHIaMEHTOB CTPOMTENHHBIX KOHCTPYKIIMH 3MaHUH M COOPYKCHUU CIEeIyeT
MIpUHUMATH 110 Tab. 12.

Tabmuma 12

PacrostHuE OT KOIPOBBIX OOMHBIX YCTPOKUCTB 10
(yHIAMEHTOB CTPOUTEIBHBIX KOHCTPYKIHMIL, M (HE

[pynTsI ocHOBaHHUS MEHee), IPH Macce yAapHON YacTu KOIpa /i, T
m,<3 X m,<7 m,=7
CKaJlbHBIC U OTyCKaIbHEIE 15 20 30
KpynHOOG/IOMOYHEIE, MEeCYaHbIE Cy- 30 40 60



XHE TMBUICBATO-TIIMHKUCTHIC C [I0Ka3a-
Teaem Tekydectd | <O (B Tom umcie
JIECCOBUJIHBIC)

Tlecuanple  BIaXKHBIE, IIBLIEBATO- 40 60 80
[JIMHUCTBIE C [TOKa3aTelIeM TeKYyYeCTH

0<Il g1

Tlecuansle BOJOHACHIIIECHHBIE, IIbI- 50 80 100

JICBATO-TJIMHUCTBIE C  ITOKa3aTeleM
Tekydectr | > 1

IMpumeyanue. Ilpu BO3BEGHMH KONPOBBIX YCTAHOBOK Ha BOJOHACHINICHHBIX IIECYAHBIX H
TeKydel KOHCHCTCHIIUH IbIICBATO-TTIMHHUCTBIX TIPYHTaX CIEAyeT HCKYCCTBEHHO YKPEIUIATh
OCHOBaHHS  (DYyHZAMEHTOB  CTPOUTENBHBIX  KOHCTPYKIMH  (KONPOBBIX  LEXOB W
CKpanopasieIo4HbIX 0a3), pacloNOXeHHBIX Ha PACCTOSHMUSIX, MEHBIINX YKa3aHHBIX B Tabm. 12.

8. DYHAAMEHTHI IPOBUJIOK

8.1. TpeboBaHUs HACTOSAIIETO pasjiesia PACIPOCTPAHSIOTCS Ha IPOEKTH-
poBaHue (YHIAMEHTOB IMEKOBBIX, KOHYCHBIX (THPAIIMOHHBIX) W MOJIOTKOBBIX
(yoapHbIX) IpOOHUIIOK.

8.2. B cocraB MCXOAHBIX JAHHBIX AJISI IPOEKTHPOBaHMS (yHIaMEHTOB
JIPOOWIIOK, KPOME MaTEePHUaJIOB, YKa3aHHBIX B IT. 1.1, TOIKHBI BXOIUTH:

3HAUEHMsl TOPU3OHTAJIBHOW W BEPTHKAIBHOH COCTaBIISIOIINX PaBHO-
JEUCTBYIOIIEH NUHAMHYECKHX HAarpy3ok F, ¥ HX MecTa MNpHIOKEHHS
COOTBETCTBEHHO OTHOCHTENILHO BepXHel rpaHu (yHIamMeHTa APOOMIIOK U
BEPTUKAJIbHOM OCH, NPOXOAAIIECH uepe3 LEHTP TSDKECTH ApOOMIBHOU
YCTaHOBKH;

4acTOTa BpAIICHUS Bajia SKCUEHTPUKA JJIsi KOHYCHBIX APOOHIOK WIIK
TJIABHOTO BaJla JUIsl IpYTUX BUJIOB APOOUIIOK;

Macca BpalarolIUXcs 4acTel; YMCIo M Macca MOJIOTKOB, PAacCTOSHUE OT
OCH BpallleHHUs 10 LIEHTPa TSHKECTH MOJIOTKA JUIS MOJIOTKOBBIX IPOOMIIOK;

Macca Kopiryca JpoOHIIOK, Macca 3all0JIHEHUSI.

8.3. MoHonutHble (GyHAAMEHTHl APOOHIIOK CIIEAYET MPOCKTUPOBATH
MPEUMYIIECTBEHHO CTEHYATHIMH W3 IBYX CTEH (MEKIy KOTOPBIMH IPOITYC-
KaeTcsl TPAHCIOPTEP), HIDKHEH M BepXHEH MINTHl (WIM ABYX BEPXHUX
MOIIEPEYHBIX pUTEIE).

8.4. CO60pHO-MOHONMUTHBIC (DYHIAMCHTBI APOOMIIOK CICIyeT MPOCKTH-
pOBaTh CTCHYATHIMUA WJIM PAMHBIMHU, TPEAYCMATPHUBAs HUKHIOK IUIUTY H
BEPXHUE PUI'€IIH U3 MOHOJIUTHOTO JKeJIe300eTOHa.

8.5. I'pynmoBsie GpyHIAMEHTBI IO HECKOJIBKO APOOHMIIOK CIICAYET HPEedy-
CMaTpHBaTh NPH PACHOIOKEHUU TPOOHIIOK:

OJTHOSIPYCHOM - CTEHYaThIMHU WJIM PaMHBIMHY;

JIBYX- HJIH TPEXBIPYCHOM - CTEHYATBIMH.

ITpn 3TOM COOPHO-MOHOJMTHBIE (DYHAAMEHTHI CIIEAYET IPOEKTHPOBATH,
KaK IpPaBHJIO, U3 OJIOKOB MIJIM CTEH, OITMPAFOLIMXCS HA MOHOJIMTHYIO HH)KHIOIO
IUTUTY U CBSI3aHHBIX IOBEPXY MOHOIUTHBIMH OOBSI3KAMH.

8.6. [TomomBe oTAENBHBIX (YHAAMEHTOB KOHYCHBIX APOOHIIOK CIEIyeT
MpHIaBaTh, KaK MPaBHiIO, KBaapaTHylo Gopmy, a dyHIZaMeHTaM APOOHUIIOK
OCTaJIbHBIX BUIIOB - MPSIMOYTOJbHYIO, BHITIHYTYIO B HAIPAaBICHUU JCUCTBUS
JMHAMHYECKUX Harpy3okK.

8.7. Pacuer xonebaHuii (GyHIAMEHTOB JpPOOMIOK CBOAUTCA K
OIpEJCICHUIO HAauOOJNbIIEH aMIUIMTYJbl TOPH30HTAIBHBIX  KOJIeOaHMH
BEpXHEH I'paHu (pyHIaMEHTa.

Pacuer cienyeT BBIMOIHATE B COOTBETCTBHM ¢ TpeOoBanusmu n. 1.20u
o0s3arenbHOro npuioxeHus 1.

8.8. Pacuer konebanuii (pyHIaMEHTOB KOHYCHBIX APOOMIIOK, MMEIOLIUX
NPSMOYTOJIbHYI0 (OPMY TOAOILIBBI, CIEAYET MPOM3BOAUTH B IJIOCKOCTH,
COBITQ/IAIONIEH C HANPaBJICHUEM MEHBIIIEr0 pa3Mepa MOAOLIBHI.

8.9. Pamuble ¢dyHIaMEHTBl APOOWIOK CJEAYeT pPACCUUTHIBATH 10
MPOYHOCTH HA JCWCTBHE Beca BCEX JJIEMEHTOB YCTAHOBKH C YYETOM Beca
3aI0JIHeHMs. ¥ cuitbl Fg, 3aMeHsronIell AuHaMU4ecKoe JIeHiCTBUE MAlllMHEL, B
COOTBETCTBHUH C yKazaHusMu it 1.22u 1.23.



3unauenue Fy cnemyer onpenmensate mo  dopmyne (3), B KoTOpO#
HOPMAaTHBHOE 3HAY€HHE IMHAMHYECKOW Harpy3ku F, ycraHaBimBaercsi 1o
3a[JaHHUI0 HA MPOCKTHPOBAHUE, a KOA(PDUIMEHT HAICIKHOCTH 110 HArpy3Ke U
K03 (HUIIMEHT TMHAMUYIHOCTH CJICTyeT MPHUHUMATH TI0 Taou. 4.

HopmartuBHOe 3HaueHwWe auHAMHYECKOW Harpysku F,, xH(rtc), mist
MOJIOTKOBBIX JPOOHIIOK MpPU OTCYTCTBHUHM JAaHHBIX 3aBOJIa-U3TOTOBHUTEIS
JIOIMYCKAETCs! OMPEeIIsiTh 110 Gpopmyiie

F,=m, ey, (57)

rJie m, - Macca BPAIIAIOMMXCS YacTell Apo6miky, T(tcld?/m);

€ - 9KCLEHTPUCHUTET Macchl m,, mpuHuMaeMblid paBHbIM 0,001v;

W - YIJI0Bas YaCTOTA BPALICHHS MACCHI M, C

8.10. Ilpu pacuere mpovyHOCTH (YHIAMEHTOB MOJIOTKOBBIX IPOOHIIOK
CllelyeT IPOU3BOIUTE IPOBEPKY HA OTPHIB MOJIOTKA, TPU ITOM HOPMAaTHBHOE
3HAYCHHUE AMHAMHYECKON HATPY3KH ClenyeT ompeaensaTs mo ¢opmyne (57),
npuHMMas B HEW Maccy m, paBHOM Macce OJHOrO MOJIOTKA, a
IKCLUEHTPHCUTET € - PACCTOSHUIO OT OCH BpPAICHHS 10 LEHTpa TAKECTH
MOJIOTKA.

9. YHAAMEHTBI MEJIbHUYHBIX YCTAHOBOK

9.1. TpebOoBaHHMs HACTOSIIETO pa3/ieia pPaCHPOCTPAHAIOTCA  Ha
MPOCKTHUPOBAHNE (PYHAAMEHTOB MECIBHUYHBIX YCTAHOBOK C KOPOTKHM
OapabaHoM (CTEP)KHEBBIX, LIAPOBBIX, PYAHO-TAJIECYHBIX M JIpP.) U TPyOUYaTHIX
(tpu oTHOMIEHNY TUHEL OapabaHa K JuaMeTpy 0oJjiee Tpex).

9.2. B cocTaB HCXOAHBIX NAHHBIX IS HMPOCKTHPOBaHUS (HYHIAMCHTOB
MEJIbHUYHBIX YCTAHOBOK, KPOME MAaTE€PHUAIOB, yKa3aHHbIX B 1. 1.1, JTOIKHBI
BXOJIUTB!

MOMEHTBHl HWHEpUMH Macc OapabaHa W poTopa IJIEKTPOJBUTATEII,
KPYTHJIbHAS JKECTKOCTh BaJjla M [IepeJaTOuyHOe YHCIIO 3y04aToil nepeaadu;

paccTosiHME OT OCH BpalleHHs 0apabaHOB MEJIbHHYHBIX YCTaHOBOK JIO
BEpXHEH rpaHu QyHIAMEHTA,;

MOJIHAsl Macca KOPITyca MEIbHUYHBIX YCTAHOBOK, Macca 3aroJHeHHS.

9.3. dyHaMEeHTBI MEJIbHUYHBIX YCTAHOBOK CIEAYET HPOSKTHPOBATh, KAk
MPaBUIIO, MOHOJIMTHBIMH WJIH COOPHO-MOHOJIUTHBIMH.

9.4, OyHgaMeHThl TPYOYaThIX MENBHHIl CIIEAYET MPOCKTUPOBATH, Kak
TPaBUJIO, B BUIE psiia MOMEPEUHBIX (0 OTHONICHHWIO K OCH MENbHHUILL) I1-
00pa3HbIX paM, OMUPAIOIIUXCS Ha OTICJIbHBIC KeJIe300€TOHHbBIE ILIUTHI, a
MEJBHHUI] C KOPOTKHUM OapabaHOM - B BHJE OOIIMX MAaCCHBHBIX IUTHT C
MOMEPEYHBIMH CTCHAMH WIIK paMaMH JIJIsl ONTUPAHUs YacTeH MalllUHEI.

Jlnss yMeHbIGHHUsT ypOBHS BHUOpamui clenyeT OOBCIMHSATH IMOBEPXY
pamHble (DYHIAMEHTBI TOJ OTICIbHBIC MEIbHHIBI OOIIEH JKelne300eTOHHOM

IUTUTOM.

Ipumeyanusi. 1. Jlomyckaercss MPOSKTUPOBATh OTHACIBHBIC OMOPHI TPyOUYaThIX MENBHHI[ B
BUJEC NOINCPEYHBIX CTCH HA OTAC/IIbHBIX IJIMTAX.

2. Ilpu CcKaJpHBIX W KPYMHOOOJOMOYHBIX TpPYHTaxX [OIYCKAeTCS ONHMPaTh CTCHBI,
TIOAACPIKUBAIOIINE YaCTU MEJIBHUL C KOPOTKUM 6apa6aHOM, Ha OTACIbHBIC ITIJINTHI.

3. YcraHoBKa ABUTATENS, PEIYKTOPA M OIHOI U3 OMOpP MEJBHUIIBI Ha Pa3HBIX (yHIaMEHTaX,
HE CBA3aHHBIX JKECTKO MEKAY CO60ﬁ, HE NOITyCKACTCA.

9.5. Pacuer konebanuii QyHIaMEHTOB MEJIBHUYHBIX YCTAHOBOK CIIEIIyeT
MPOU3BOJUTh Ha  JIEUCTBHE CIy4YalHOW JAMHAMHYECKOM  Harpy3KH,
BBI3BIBACMOW JIBIDKCHHEM 3aIIOJHUTEIS B OapabaHe.

9.6. AMmIUTYyIsl  TOPU3OHTAJBHBIX  KOJeOaHMW  BEepXHEH TIpaHu
MACCHBHBIX, CTCHUATHIX U pAMHBIX (DYHIAMCHTOB MEIIbHHYHBIX YCTAHOBOK OT
JNEUCTBUS CIy4alHOM JAMHAMUYECKONW HAarpy3KH CleayeT OIpeAessaTh IO
(dhopmyaM 0053aTEILHOTO IPHIIOKEHUS 3.

9.7. CoOCcTBeHHAs yIIOBas 4acToTa KoyjeOaHWi (PyHIAMEHTOB MEJIbHMIIL
IOJDKHA OTIMYAThCs He MeHee 4deM Ha 25% oT COOCTBEHHOW YIIIOBOM
4acToThl Ay,  KPYTHIBHBIX  KOJIeOaHWMii  Bajlia  DJIEKTPOJBUraTels,
onpeneNsIeMbIH 0 hopMyIie



K (6, +6,i°)
0192

, (58)

rae 6y - MOMEHT MHEPIHH Macchl 6apabaHa ¢ 3arpy3KOil OTHOCHTEIBHO €ro
ocu BpaueHmst T (Tebid?);

6 - MOMEHT MHEPINH MacChl POTOPA BIICKTPOIBHUTATENS OTHOCHTEIBHO

ero ocu Bpamenus, T (Tcmild?);

K - KpyTWibHAs KECTKOCTh Balid, COCAHHSIONIETO POTOP JBHTATElNs C

NpUBOAHOM 1ectepreit, KHM/pan (rci/pan);
i - mepemaToYHOE YMCIO 3y0uaToit maphl (IecTepHH W 3y0UaToro BEHIA
Gapabana).

9.8. PacueT NpOYHOCTH 3JEMEHTOB KOHCTPYKIMH (QYHIAMEHTOB MEJbHHIL
HAJJICKUT TPOU3BOUTD C YIETOM JEHCTBHS CIAEAYIONINX HATPY30K:

pacyeTHOTO 3HAYEHUsI BECA DJIEMEHTOB KOHCTPYKIUHM U YacTel MENTbHUIII
C YYETOM Beca 3aroTHEHNS;

TOPU30HTAIBLHOW COCTABIISIFONICH pacueTHOW NTHHAMUYECKOW Harpy3ku Fy,
kH(tc), npusioxxeHHOM K JaHHOU omope U onpezeiseMoi mo gpopmyie (3), B
KOTOpPO# 3HaueHUs: KO3()PUIUEHTOB HAJEKHOCTH MO HATPY3KE M IMHAMHY-
HOCTH CJeIyeT NMPUHUMATh B COOTBETCTBUU C TaOu. 4, a BenmuuuHy F, -
paBHO#: mnas TpyOuareix MembHHI 0,2G,; I MENBHUI C KOPOTKHM
6apabanom 0,1 Gy, roe Gy, - 4acTh HOPMATHBHOTO 3HAYCHHS BECA MEITbHUIIBI

(6e3 memommx TEX W 3aIOJHCHHS), NPHXOISINASCS HA JAHHYIO OIOpY,
kH(tc).

10. DYHAAMEHTHBI TIPECCOB

10.1. TpeGoBaHus HACTOSALIErO pa3jiena paclpoCTPAHIIOTCS Ha MPOEKTH-
poBanue (YHJAAMEHTOB BHHTOBBIX, KPHBOLIMIHBIX M THUIPABIMYECKUX
IIPECCOB.

10.2. B cocTaB MCXOJHBIX NAHHBIX JJIsl MPOCKTHUPOBAHUSA (PYHIAMCHTOB
MPECCOB, KPOME MATEPUAIOB, YKa3aHHBIX B 11.1.1, JOKHBI BXOJHUTH!

ra0apuTHble YEepTEeXKHM Mpecca C YKa3aHHEM BHJA BBINOJHIEMBIX WM
TEXHOJIOTHYECKHX OMepaluii (ITaMIoBKa, KOBKA, BRIPYOKa);

Macca IOCTYNATeNIbHO IBIDKYIIMXCS pabo4yMx dYacTel mpecca; MOMEHT
WHEpLUUHU BPAIIAIOIINXCS PadO4YMX Macc BHHTOBOTO IIpecca OTHOCHTEIILHO
OCH BHMHTA; TJIaBHBIC MOMEHTHI HHEPLIMH ITpecca;

CKOpPOCTH TIOCTYNAaTeJIbHOTO U BpALIATENILHOTO [BIDKCHUS paboumnx
yacTel mpecca B MOMEHT CONPHKOCHOBEHHS MOJI3yHa C yNAKOBKOM; MOJHas
nedopManysi MOKOBKM B IIPECCe IITAMIIOBKH WJIM KOBKH, ONpeelsieMast u3
rpaduka pabouux Harpy30K THUIIOBOH TTOKOBKH.

10.3. ®dyHnamMeHTBl MPECCOB CIIEAYET IMPOCKTUPOBAThH, KaK MPaBHIIO, B
BU/JIC )KECTKUX IUTUT UIIX MOHOJIMTHBIX OJIOKOB.

10.4. dyHpamMeHTHI BHHTOBBIX IIPECCOB, MPEIHA3HAYCHHBIX LIS
IITAMIOBKM WM KOBKH, CIIEAYeT pPACCUYHUTHIBATH C YYETOM HUMITYJIbCa
BEPTHUKAJIBHOM CHJIBI U KPYTSILErocss MOMEHTa OTHOCHUTEIBHO BEPTHKAIbHOU
OCH CIIEIYIOINM 00pa3oMm:

a) aMIUTUTYAy BEPTUKAIbHBIX KOJIEOaHHH dj M, (yHIAMEHTa CIeIyeT
ompezensite o Qopmyiae (1) o6s3aTeTbHOrO MPUIOKEHHS 2, B KOTOPOi
3HaueHue KoddduimeHTa BOCCTAHOBJICHHS CKOpOCTH ynapa [ ciemyer
NPUHUMATh. MPH XOJOAHOW mTammnoBke W koBke [1 =05, mpu ropsueit
nrramnoBke u koBke [1 = 0,25, a 3HaYeHHEe UMITyJIbCa BEPTUKAIBHOMN CHIIBI J,
kHId(rcld), onpenensiercs mo Gopmyiie

J=m,V, (59)

rae m, - Macca IOCTYNATENbHO IBIDKYIIMXCS paOOuMx dacTed mpecca, T
(tcld?/m);
V - CKOPOCTBH TOCTYNATENBHOTO JBHXKEHH pabounx yacTed mpecca B
MOMEHT yaapa, m/c;



0) aMIUIMTYAbl TOPU30HTAIBHBIX KoleOaHWid &, (¥ M, (yHEameHTa
crenyer onpeaenate no Gopmynam (6) u (7) 06s3aTeNnbHOTO MPUIOKEHUS 2;
npu 3ToM 3HadeHue [ To xe, uro B m.10.4, a mmmymbc MoMeHTa Jy
NPUHUAMAETCS PaBHBIM

J~0,0, (60)

rae 6, - MOMEHT MHEpLHMH BpALIAIONINXCS pabounx Macc mpecca, ThM*(Tc
MI[d?), OTHOCHTEIEHO OCH BHHTA;
() - YIIIOBas YAaCTOTA BPALICHHS BHHTA B MOMEHT yapa, C -, IPHHAMAE-
Mas 110 33/IaHUI0 Ha IPOSKTUPOBAHUE.

10.5. AMIIMTYnBl BEPTHKAIbHBIX &y, M, M TODU3OHTAalbHBIX &pg, M,
KoneOaHui (yHIaMEHTOB KPHBOIIMITHBIX IIPECCOB IPU OIEPaLMAX IITaM-
MOBKK  CjedyeT onpeaesate 1o  ¢opmyitam  (2)-(5) obs3arensHOro
NPWIOKEHUST 2, B KOTOPHIX 3HaueHue kodpduuumenta [ =0 ummynsc
BEPTUKAJIbHOM CHIBI J, OIpesenseTcs SKCIepUMEHTAJIbHBIM IIyTeM; IpHU
OTCYTCTBHH OIBITHBIX JaHHBIX JOIYCKAeTCS MMITYJIBC BEPTHKAILHOW CHIIBI
ompezensate mo ¢opmyie (59), yMHOKas ero 3HadeHHe HAa KOd(D(DHULUEHT /7,
KOTOPBIH YYHTHIBACT BIIMSHHE >KECTKOCTU IIOKOBKM M HajWyue JTo(TOB B
KHHEMATHYECKMX [MapaX KPHMBOIIMIHO-MIATYHHOro Mexammsma;, mpu 10
kH(10°rc) < F,,,, < 6,300°  xH(6,3010°cc)  nomyckaercss — IpPHHEMATH
1= Fuonl6,300°  (7=F,,/6,300%, a mupu F,,> 63010 (6,3010%c)
kodduIMenT /) cneayeT NMpUHUMMATh PaBHBIM 1, MMmynsc MomeHTa Jg4
NPUHUMAETCSI PAaBHBIM HMITYJbCy KpPYTAMIETO MOMEHTa OT 3aMemJIeHHs
BpalieHust pabouyux dYacTed npecca, BO3HUKAIOUIETO MPU BBINOJIHEHUN
LITAMITOBKH, ¥ OINPEEISIETCS] SKCIEPUMEHTAIBHBIM ITyTEM; MPU OTCYTCTBHU
ONBITHBIX JaHHBIX 3HaueHue Jy, KHMd(Tchkld), nomyckaercs onpenensrs no
dhopmyite

F_J
J, =01 (61)

rae F,,, - HOMHHaIbHOE ycuiue npecca, KH(tc);

O - nonHast gehopmalysi MOKOBKH B MPOIECCE MITAMIIOBKH, M, OTIpe/ie-
nsieMasl U3 THMOBOTO Trpaduka pabounmx HArpy3ok i paccMmar-
puBaeMoit Mojenu npecca (pabounii X0 MON3yHa);

(), - yIJIOBask 4acTOTA BPAIICHUS KPUBOIIWMA, €, MPUHUMAEMas [0
3aJ]aHUIO0 Ha MPOEKTUPOBAHUE.

[Mpu oneparusx BHIPYOKH aMILTUTYy BEPTUKAIBHBIX KoJeOaHuil hyHaa-
MEHTa 8, M, CIeAyeT onpeaeiath mo ¢opmyie (1) 00s3aTeIbHOrO IpUIIO-
XKEeHHs 2, B KOTopoil koadduument (1 = O, a 3HaueHne umiyisca J, ciaeayer
OTIPEJEISITh SKCIIEPUMEHTAIBHBIM IIyTEM; IIPH OTCYTCTBUU OMBITHBIX AaHHBIX
JIOITYCKAETCs 3HAUCHUE UMITYJIbca J, OIPEACIATh 0 (opMyJIe

— 0’3Fr:om
z = ]

w

(62)

rae F',,,,,,, - HOMHMHAJIBHOE yCcHIne mpecca, KH(Tc), npu onepanuu BHIpYOKH;
(0 - YyrioBasg 4YacToTa CBOOOJHBIX KOJICOAHHWHA CTaHWUHBI, c'l,
ompenense Mas 1o Gopmyie

K
w = |, (63)

m,

rae K, - xo3(QQHUIHEHT BEPTHKAILHOU JKECTKOCTH cTaHMHb, KH/M (TC/M),
HPYHUMAEMBIH 110 3aaHHI0 Ha IIPOEKTUPOBAHMKE;
M - Macca BEPXHEW Y4acTH IPecca, PACIOIOKEHHON BbILIE CEPEIUHBI
BBICOTHI CTaHHHBI, T(TC[d?/M).



10.6. ®yHnaMeHTbl THIPABIMYECKUX IIPECCOB, NPEIHA3HAUCHHBIX JUIS
LITAMIIOBKM HJIM KOBKHM, CJIEYET DPACCUMTHIBATH Ha JEHCTBUE HMITyJIbCa
BEPTHUKAIbHONW CHIIBI. [Ipy 3TOM aMIUIMTYAy BEPTHUKAIBHBIX KOJIeOaHMI
(byHIaMeHTa @, CIeIyeT OnpeaesaTh Mo Gpopmylae (1) 06sA3aTeNbHOr0 IPUIIO-
XKeHust 2, npuHuMas B Heil koaddumuent U = 0, a 3HayeHue nmmyisca J, -
no ¢opmyiae (59), B KOTOpoil V - MakCHMalbHasi CKOPOCTb OIYCKaHHs
MOABMKHO# TpaBepchl, M/c.

11. YHAAMEHTBI IPOKATHOT'O OBOPYJOBAHUSA

11.1. TpeGoBaHus HACTOAIIETO pa3lieia PacHpOCTPAHSIIOTCS Ha MPOCKTH-
poBaHHe (YHIAMEHTOB OCHOBHOTO M BCIIOMOTAaTEIBHOTO O00OpYyIOBAaHHUS
MPOKATHBIX W TPYOHBIX LIEXOB, a TAKXKE 000PYIOBAHUS HEIPEPHIBHOTO JIUTHS
3arOTOBOK.

11.2. B cocTaB HUCXOJHBIX NAHHBIX JJIsl MPOCKTHUPOBAHUSA (PYHIAMCHTOB
MIPOKATHOTO O00OpYyIOBaHHUSA, KpOME MaTepuajoB, yKa3zaHHBIX B 1.1.1
JTOJDKHBI BXOJHUTE.

IUTaH OCHOBHBIX OCe€il 000pymOBaHMS C TPHUBSI3KOM K OCSIM 3MaHHA, a
TaKXKEC OCHOBHBIC OTMETKH OOOPYAOBaHUS; IUIAH W Pa3pe3bl MOMEIICHHMA
TEXHUYECKOTO MO/IBaJIa UJIH ITaXKa,

JTAaHHBIE O PACIIONIOKEHUH JIOTKOB JUIS THAPABINIECKOTO CMBIBA OKATMHBI
Y BO3MOJKHBIC BXOJIbl B TPAHIIICH JIOTKOB, a TAKXKE JAHHBIC O PACIIOJIOKCHHUN
MECT BO3MOKHOTO TIOSIBJICHUS IIPOU3BOACTBEHHBIX BOJ;

YKa3aHHsI O PACIIOJIOKECHUH MECT, IJIe HECOOXOAUMO YCTPOMCTBO JICCTHHII,
MOHTQ)XHBIX TIPOEMOB, OTPAXKACHUIN U TIEPEKPBITHI;

JAHHBIC JUIS OINpPEICJICHUS 3HAYCHHU MOHTAKHBIX HATrPYy30K, pacroia-
raeMbIX B MpeJesiaX IMEePeKPhITHS MOJBaNa W BO3JC HEro, B BHJC IUIaHA, Ha
KOTOPOM YKa3bIBAIOTCS CICIYIOIIUEC OCHOBHBIC 30HBI ICHCTBUS HATPY30K: OT
CTAIlMOHAPHOTO TEXHOJOTHYECKOro 000pYy0BaHUs, OT BPEMEHHO pa3Melac-
MOT0 , CMCHHOTO O0OpYIOBaHHS MPH PEMOHTaX C yKa3aHHEM Beca, rabapu-
TOB, YHCJIa MOHTaXXHBIX CMHHI[ 1 MUHUMAJBHBIX IPOXOJOB JJIs Hauboiee
TSHKEIOr0 000pynoBaHus (CMEHHBIE KIETH, BAJKU C TOAYIIKAMH H T.IL.);
NaHHBIE [UIS  ONpPENeNeHHS BPEMEHHBIX HArpy30K OT HOIBIKHOTO
TPAHCIOPTA, COJEPXKAIIUEC XAPAKTCPUCTHKH M KOJIMYCCTBO TPAHCIIOPTHBIX
CPEICTB; JaHHBIC JUIS OIpPENCIICHUS HArpy30K B MeECTax CKJIaJUPOBAaHUS
Metaia (Beca v pa3Mepbl THIIOBBIX BAPUAHTOB MITa0eIel, MUPAMUJL U T.II. C
YKa3aHWEM TPOXOJO0B MEXKIYy HHMH); BPEMEHHYIO HArpy3Ky OT OCTaJbHOTO
000pyIOBaHUS JOMYCKAETCs 3aJaBaThb B BHUIC CIUIONIHON pPaBHOMEPHO
pacrpeneneHHON Harpy3KH.

11.3. Tlog OCHOBHOE ¥ BCIIOMOTAaTEJIbHOE IPOKATHOE OOOPYIOBAHHE
cleqyeT NPOEKTHPOBAaTh MACCHBHBIE MOHOJHUTHBIE OCTOHHBIE M JKENe30-
OcTOHHBIC (PYHIAMEHTHI C HEOOXOAMMBIMU BBIPE3aM, OTBEPCTHSIMHU U KaHa-
JaMH WK 00JerdeHHble (PAMHOTO WJIM CTCHYATOTO THITA) MOHOJUTHBIC HITH
CcOOpPHO-MOHOJIUTHBIE JKEIe300€TOHHBIE (YHIAMEHTHI C HCIOIb30BAHUEM
MOJIOCTEH ¥ YCTPOWCTBOM B CTAaHOBBIX IIPOJETaX OOMMX W MECTHBIX
TeXHUYECKUX D3Take WM TIO/BAJOB; IIPH 3TOM YCTAHOBKY pabodeil u
IIECTEPEHHON KIICTeH, PENyKTOpa ¥ TPUBOJHOTO JIBUTATENS CICIyeT
npeaycMaTpuBaTh Ha oO0meM QyHmamente. Takwe oOImme oOJIerdeHHbIe
(GyHOAMEHTBHl CIeAyeT YyCTpaWBaTh W3 BEpXHEW W HIDKHEH IUIHT,
COCIMHEHHBIX CTOMKAMHU M CTEHAMH WIIH MACCHBHBIMH yCTOSIMHU (OIOpammu),
OT/ICJICHHBIMH [IBAMH OT pa00oYe TUIOIMAAKY 1 3AaHNUS.

O6opynoBaHHE MEIKOCOPTHBIX, HMPOBOJOYHBIX M IITPUIICOBBIX CTAHOB
JIOTYCKAaeTCs pa3MemaTh B MPOJISTHOW 4YacTH BepxHeW (yHIaMEHTHOMH
winTel. OCHOBHOE 000pyIOBaHUE KPYITHOCOPTHBIX U CPEIHECOPTHBIX CTAHOB
ClielyeT pa3Mmeniarth HaJ HECYIIUMH omopamu (CTOWKAMH WJIH CTEHAMH).
PaGounie ®  miecTepeHHBIE ~ KJIETH  JIUCTOBBIX,  TOJICTOJIFICTOBBIX,
PeNbCOOAIOYHBIX UM JPYTUX TSDKEIBIX CTAHOB CIICAYET YCTaHABJIMBATH Ha
MACCHBHBIC YCTOH.



11.4. B ciuywae, ecnu 3allO)KEHHE BCEX Y4YacTKOB (yHAaMEHTOB
MPOKATHOrO 00OpYyZOBaHMS H O0OPYJOBaHHS HENPEPHIBHOTO  JIUThS
3arOTOBOK Ha OJHOM OTMETKe MO TIyOMHE MPHUBOAUT K MEpepacxomy
MaTepHUAaJIOB, JOIMYCKACTCS OTACIbHBIC YYACTKH ()YHIAMECHTOB 3aKJIaJIbIBATh
Ha pa3Hol TiyOuHe.

DyHIaMEHThI, pa3/ie/ieHHbIE TIYOOKUMU OTKPHITHIMU KaHajgaMu (Hampu-
Mep, KaHallaMU Ul CMbIBA OKAJIMHBI), CIEAYET CBSI3bIBATH MOBEPXY JKEJIE30-
OCTOHHBIMU paclopkaMu 4Yepe3 3-6 M, paCIONIOKEHUE KOTOPHIX JOJKHO
OBITh YBSI3aHO C PACIIONIOXEHUEM 000PYIOBAHHSI.

11.5. ApmupoBanue GyHIaMEHTOB CIIEyeT MPOU3BOJUTH B COOTBETCTBHU
¢ ykazanusiMmu paszn. 1. [Ipu 3ToM BepXHIOIO apMarypy MacCHMBHbBIX (yHIa-
MECHTOB CJICyeT YKIAQJbIBAaTh TOJILKO IOJ| CTAHWHAMH OOOPYIOBaHHS C
JMUHAMUYCCKHMH HAarpy3KaMu.

JluaMeTphl CTep:KHEH HIDKHEHW apMaTypsl CeAyeT NPUHHUMATh HE MCHEE
16 MM mnst pysanamentoB muHOM 10 30M 1 20MM - auHOM cBbime 30M.

11.6. Ilox crannHaMK OO0OpPYIOBaHMS, BOCIPHHUMAIOIIMMH CHCTEMa-
TUYECKH JCUCTBYIOIIHE yapHbIe HArPY3KH, CIEAYeT IpelycMaTpuBaTh ycra-
HOBKY 2-3 CETOK, pacIojlaracMbIX B COOTBETCTBHMH C ykaszanusmu 11.1.15.
Ilpu 3TOM BEpXHHE CETKH, IOXOoAsliue 10 Kpas (yHAaMeHTa, Cleayer
3aru0aTh BHH3 BJOJIb BEPTHUKAJIbHON TrpaHu Ha JumHYy 15 nuamerpos
3aru0acMbIX CTCPIKHEH.

11.7. Tlpy HAMMYMK MECTHBIX BO3JCHCTBHHA OT JYYHUCTOH TETIOTHI,
yIApOB KyCKaMH TaJarollell OKaJMHbl M T.I. BEPTHUKAIBHBIC TPaHU
(¢yHIaMEHTa CIeIyeT apMUPOBATh CETKAMH M3 CTEPIKHEH quamerpoM 12vm ¢
KBaIpaTHBIMH stuciikamu pazmepom 200vm.

11.8. Pacuer KosebaHWii MacCHBHBIX ()YHIAMEHTOB IIOJ IMPOKATHOE
000pyI0BaHHE BBITIOIHATH HE TpeOyeTcs.

Pacuer mnpouyHOCTH 3JeMEeHTOB  (YHAAMEHTOB  BBIMOJHSETCS B
cooTBeTcTBUM ¢ YyKazaHusamMu mi.1.22 n 1.23. Ilpu stOoM Harpysky,
BO3HHUKAIOIIME TMPH PadOTe 00OpPYNOBaHUS B HCKIFOUUTCIBHBIX CIIydasx,
HATpUMeEp, MpH PE3KOM HApYIICHHH TEXHOJOTHYECKOro IIpolecca, U
HArpy3Kd, BO3HUKAmOIMe 0Opd  aBapusx  (OJOMKA  UIMHHJEICH,
COCJMHUTENILHBIX MY(T H T.I.), OTHOCATCS K BPEMEHHBIM OCOOBIM
Harpy3Kam.

12. DYHIAAMEHTbBI METAJIVIOPEXKYIIUX CTAHKKOB

12.1. B cocraB HCXOAHBIX MAHHBIX /IS MMPOCKTHPOBAHUSA (PYHIAMEHTOB
MCTAJUIOPEKYIIUX CTAaHKOB, KPOME MaTCpHaloOB, yKa3aHHbIX B 1. 1.1
JIOJKHBI BXOJIUTE:

YEPTEIK OMOPHOM MOBEPXHOCTH CTAHHHBI CTAHKA C YKa3aHHUEM OIOPHBIX
TOYCK, PEKOMCHIYEMBIX CIIOCOOOB YCTAHOBKH M KPCIUICHHS CTAHKA;

JTAaHHBIC O 3HAYCHUSIX HATPY30K HAa (QYHIAMEHT: IS CTAHKOB C MacCOU JI0
10r - oOmas mMacca craHka, a I CTAaHKOB ¢ Maccoil 6osnee 10r - cxema
PACIIOJIOKEHUSI CTATHYSCKUX HArPY30K, MepeaBaeMbIX Ha ()YHIAMCHT;

JUIS CTAHKOB, TPCOYIOIUX OTPAHUYCHUS YHPyroro KpeHa GyHIaMeHTa, -
JAHHBIC O TMPEACIBHO JOMYCTUMBIX H3MEHEHHSIX TTOJI0KEHHUS [IEHTPA TSHKECTH
CTaHKa B PE3yJIbTATC YCTAHOBKU TSDKEIIBIX NICTAJICH W MEPEMEIICHHUS Y3JI0B
cranka (MM MakCHMAJlbHbIE 3HAYEHHS MAcC JeTayieil, MacChl MOJBIMKHBIX
y3JI0B U KOOPJIUHATHI MX MEPEMENICHHS), a TaKXe JaHHbIE O MPEIe/IbHO
IOMYCTAMBIX YIJIaX MOBOPOTa (DYHIAMEHTA OTHOCHTEIIBHO TOPHU30HTAIBHOM
ocw;

JIaHHBIE O KJIacCe CTAHKOB IO TOYHOCTH, a TAKXKE O KECTKOCTH CTAHHUHBI
CTaHKOB, 0 HCOOXOUMOCTH 00OCCIICYCHUS KECTKOCTH 3a cueT (yHIaMEeHTa U
0 BO3MOXKHOCTH YacTOH MEPECTAHOBKU CTAHKOB;

IUTS BBICOKOTOYHBIX CTAHKOB - YKa3aHHSA O HEOOXOIUMOCTH M PEKOMCH-
JIyeMOM CII0CcO0e UX BUOPOU3ONIALUU: KPOME TOTO, B 0COO0 OTBETCTBEHHBIX
cilyyasix JUisi TAKMX CTaHKOB (HAmpHMep, MPH YCTAHOBKE BBICOKOTOYHBIX
TSOKEJIBIX CTAHKOB HWIJIM TPH YCTaHOBKE BBICOKOTOYHBIX CTAHKOB B 30HE



WHTCHCUBHBIX KOJICOAHWI OCHOBaHWI) B MCXOIHBIX JAHHBIX JUIS TPOCKTH-
POBaHUS JTOJDKHBI COACPIKATHCS PE3YIBTATHl M3MEPEHHUH KOJIeOaHMiA TPYHTA B
MecTax, MPEeXyCMOTPEHHBIX Ui YCTAHOBKM CTAHKOB, W IPYIHE JaHHBIE,
HEOOXOMMBIC ISl OTIPEACIICHUS apaMeTPOB BHOPOHM3OIAINH (IpEeIeTbHO
JOTYCTHMBIC aMILTHTYIbI KoJlebannit GyHIaMeHTa WITH MPEACIEHO JTOMYCTH-
MBIE aMILTATY Bl KOJIEOaHHi 9JIEMEHTOB CTAaHKA B 30HE PE3aHUSA U T.11.)

12.2. CraHkd B 3aBHCHMOCTH OT WX MAacCChl, KOHCTPYKIHM W Kiiacca
TOYHOCTH JOIYCKAETCS YCTAHABJINBATL Ha GETOHHOM TOJICTHIIAIOMIEM CIIOE
moJia Iiexa,Ha YCTPOCHHBIC B TIONY YTOJIICHHBIC OCTOHHBIC WIJIM JKEIE30-
OCTOHHBIE JIEHTHl  (JleHTOYHBIE (DYHAAMEHTHI) MJIM HA MACCHUBHBIE
GyHaaMeHTHI (OAUHOYHbIE WK OOIIHUE).

12.3.Ha nojacTunaromniem ciioe moja Iexa cieayeT yCTaHaBIMBaTh CTAHKA
¢ mMaccoit 1o 10r (mpu cooTBeTCTBYMOIIEM 000CHOBaHKH 70 15r) HOpManbHOM
M TIOBBIIICHHON TOYHOCTH C YKECTKAMH W CPEIHEH >KECTKOCTH CTAaHWHAMH,
it kotopeix 1/h < 8 (tme | - mimnaa, M, h - BeIcoTa ceYeHus CTaHUHBI CTaHKa,
M), a TaKKe BBICOKOTOYHBIC, BHOPOHM3OISINIO KOTOPBIX JIOMYCKAETCS
OCYIIECTBIIAITH ~ MPW  TIOMOIIA  YOPYTHX  OMOP,  PAacIOJOKCHHBIX
HEMOCPENCTBEHHO MMOJ] CTAHWHOM CTaHKa.

Ha yctpauBaeMble B MOy I€Xa YTOJIIICHHBIE OCTOHHBIE HIIM JKEJIE30-
GCTOHHBIC JICHTHI JOMYCKAETCS YCTAHABIMBATE CTAHKH ¢ Maccoi 1o 30r.

12.4. Ha ¢yHmaMeHTBl ClIeQyeT yCTaHABIMBATh CTAHKH CJICIYFOIIUX
BUJIOB:

C HEKECTKMMH CTaHMHaMH ¢ oTHomeHueM |/h=8 u ¢ cocraBHBIMU
CTaHMHAMH, B KOTOPHIX TpeOyeMmas >KECTKOCTh OOECIeYMBAETCS 3a CUET
(dbyHIaMeHTa,;

¢ Maccoit 6osee 10r (mau 151 mpu cOOTBETCTBYIOMIEM 000CHOBAHUH) IIPU
TOJIIIMHE GETOHHOTO MOACTHIIAIOIIETO CJIOS M0J1a, HEAOCTATOYHOM IS yCTa-
HOBKH CTAHKOB JaHHOM MacChl;

BBICOKOTOYHBIE, JII BUOPOM3OJSALUKM KOTOPHIX HEOOXOJUMa YCTaHOBKA
CIEIMABHBIX (YHIaMEHTOB.

ITpumeuanue. YCTaHOBKAa BBICOKOTOYHBIX CTAHKOB Ha OOIIHe (yHAAMEHTHI JOIIyCKaeTcs
TOJNBKO B CIIy4asX, €CIM B YHCIE TPYMIBI CTAHKOB, YCTAHABIMBAEGMBIX HE OXUH (DyHIAMEHT,
OTCYTCTBYIOT Takue, IpH paboTe KOTOPHIX OyayT BO3HHKATh JUHAMHYECKHE HATPYy3KH,
BBI3BIBAIOIIME KOJNIEOAaHMSA C AaMIUIUTY[aMHM, MPEBBINAIOMUMU MPEIEIbHO JOMYCTUMBIE,
yKa3aHHBIC B 3aJJaHAH HA IPOSKTUPOBAHHE.

12.5. JIns BBICOKOTOYHBIX CTAHKOB, YCTaHABIMBACMbBIX Ha BHOPOW30-
JUPOBaHHBIX (yHAaMEHTaX M TPEOYIOIIMX MEePUOJUYECKON IOCTUPOBKH,
PEKOMEHIYEeTCS  HCIOJb30BaTh ~ KOMOWHHPOBAHHBIE  YIPYTrO-)KECTKHE
OTOPHBIE DJIEMEHTHI, MO3BOJISIOUIME TMEPEXOIUTh OT YINPYroW YCTaHOBKU
(dbyHmaMmenTa, obecrieuynBaromeii ero BAUOPOU30JISIHNIO, K )KECTKOH.

ITpu npoeKkTHpOBaHUU BUOPOU3OJIUPOBAHHBIX (PYHIAMEHTOB CTAHKOB Ha
PE3MHOBBIX KOBPHKAX IOJDKHBI ObITh HPEIyCMOTPEHBI YCTPOWCTBa, obecrie-
YHMBAIOIIUE BO3MOYKHOCTh CMEHBI 3TUX KOBPHUKOB.

12.6. [lns onMHOYHBIX (YHAAMEHTOB CTaHKOB HOPMAaIbHOH H
MOBBILIEHHON TouHOCTH ¢ Maccoil mo 30r BBICOTY (yHIAMEHTa Cieayer
NPUHUMATh B COOTBETCTBUH C JaHHBIMH, NPUBEICHHBIMU B Tabn. 13 a mis
cTtaHkoB ¢ Maccoi Oomee 30r - HasHayaTh W3 YCIOBHSA OOCCIICYCHUS
HEOOXOAMMON IMKECTKOCTH CTaHWHBI 3a cuyeT (yHIaMeHTa, a TaKke u3
KOHCTPYKTHUBHBIX COOOpaKeHHI B (B YaCTHOCTH, B 3aBUCUMOCTH OT TJIyOHHBI
MPUSAMKOB).

12.7. Beicory o00mmx (QyHIaAMEHTOB CTAaHKOB HOPMAalbHOH W
MOBBILICHHON TOYHOCTH CIIEAYET OMpelNesisiTh MO pe3yjbTaTaM pacyera
¢byHaMeHTa 10 NPOYHOCTH W IKECTKOCTH C YYE€TOM MHHHUMAIbHO
HeoOxomaumoi BbicOThl (cM. Tabn. 13) obecrneunBaroieil Tpedyemyio
KECTKOCTh CTAaHWHBI OTJEJbHBIX CTAHKOB, & TAKXe M3 KOHCTPYKTHUBHBIX
coobOpaxkeHHii, OCOOCHHOCTEH JAHHOTO BHAAa CTaHKA M YCIOBHl €ro
00CITy)KUBaHUSI.



12.8. DynpamMeHThl CTAaHKOB CJIEAYET apMHPOBATh CETKAMH U3 CTEpPIKHEH
muamerpoM 8-10 MM ¢ kBaxpaTHeIMU suelikamu  pasmepoMm 300 mwm,
yKkiaaasiBaeMeiMi Ha paccrosiaun 20-30 MM OT BepxHEW M HIDKHEH TrpaHei
¢byHIamMeHTa.

12.9.YcraHOBKY CTaHKOB JOMYCKACTCs MPOU3BOIUTH KaK 0€3 KperuieHH s,
Tak W ¢ KpersieHueM ¢(yHaameHTHbIMH Oontamu. [lpu 3TOM KperuieHue
CTaHKOB ()yHIaMEHTHBIMH 0OJITAMH 0053aTENbHO:

P HEOOXOMUMOCTH 00€CIIeUYeHUs] COBMECTHOW pabOThl CTaHWUHBI C
byHaamenToM (HampuMmep, CTAHKOB BBICOKOW TOYHOCTH, YCTAHABINBAECMBIX
HAa OJMHOYHbIC (YHIAMEHTHI, WM CTAHKOB C HEKECTKUMH CTAaHMHAMH, B
KOTOpBIX TpeOyemasl IKECTKOCTh CTaHHHbI O0ECHeYMBaeTCs 3a CYeT
byHIaMenTa);

Opy IMHAMHYECKUX HArpy3Kax OT BO3BPATHO-MOCTYMATENBHO MepeMe-
MIAOIMXCcsl Mace (HAmpuMep, B MPOIOIBHO-CTPOTANBHBIX CTAHKAX) WA OT
BPALIAIOIINXCSl HEYPABHOBEILIEHHBIX MacC, KOTOPbIE MOI'YT BBI3BATh MepemMe-
mieHnsT pyHIaMeHTa mpu paboTe Ha CKOPOCTHBIX pekuMmax (Hampumep, B
TOKapHBIX U (Ppe3epHBIX CTAHKAX).

Tabiuma 13

Bsicora dyrmamenta h, m,
101 METAJUIOPEXKYILIUE CTAHKH

I'pynna CraHku HOPMaJIbHOH U MOBBILIEHHOH
CTaHKOB TOYHOCTH ¢ Maccoit 10 30r
1 ToxapHsle f
I'opH30HTAIBHO-TIPOTSKHEIS 03vL

ITpononeHoO -hpesepHbie
ITposonbHO-CTpOraIbHbIe

2 HInndoansaeie 0,4 \/E

3 3ybopesHbie
yoop 06VL

KapycenbHble, BepTHKAIBHBIC TTOIyaBTOMATEI
1 aBTOMAThI

KapycensHo-(hpesepHsbie

KonconbpHO- 1 6€3K0HCONBHO-(pe3epHbIe
I"opH30HTaILHO-PACTOYHBIE

4 BepTukanbHO- U pauaTbHO-CBEPIUILHEIC 0,6-1m

5 INonepeuno-cTporaibHbIC U JOIOCKHBIC 0,8-1,4m

O6o3Havenue: L - nuHa GpyHaaMeHTa, M.

Ipumeuanus: 1. JIng rpynn 4 u 5 Gompinme 3Ha4eHUS clefyeT HNPUHUMATh A CTAHKOB
OOJIBIIMX Pa3MEPOB.

2. Jlna arperaTHbIX CTAaHKOB IIOBBIIICHHONW TOYHOCTH, MHOTOONEPAOHHBIX CTaHKOB H
CTaHKOB C HPOrPaMMHBIM YIIPaBJICHHEM (OTAEIBHBIX WIH B aBTOMATHYECKHX JIMHUSX) BBICOTY
(yHIaMeHToB crnexyeT yBennuuBath Ha 20%.

12.10.IIpn ycraHOBKE CTAHKOB Ha YTOJIICHHBIX OCTOHHBIX WJIH JKEJIe30-
OETOHHBIX JICHTaX [0Ja WM Ha OTACNbHBIX (YHJAMEHTAaX JIEHThl |
(yHIaMEHTBI CJIelyeT PACCUUTHIBATH HA MPOYHOCTh HA JEUCTBHUE PACUETHBIX
CTAaTHYECKUX HArPy30K B COOTBETCTBHU C ykasaHwsMu mir.1.22 ul.23 u B
ciydae HEOOXOJAUMOCTH - Ha )KeCTKOCTh (cM. 11.12.6).

12.11. Pacyer ocHoBauuii (yHOZAMEHTOB MO aedopMarMsIM CICIyeT
MPOM3BOJIUTh B CIyYasX OTPAHHUYCHHUS YIIIOB MOBOPOTa (yHAAMEHTa, MpU
9TOM JOMyCKaeTcsl mpeHedperath ynpyrocteio QgyHmameHTa. Pacder yrioB
MOBOpoTa (yHIAMEHTa CIEAyeT BBIMOJNHITH Ha MEHCTBHE pacdeTHHIX (c
K03 (DUIIMEHTOM  HANEKHOCTH 1O  Harpy3ke J=1) craTuyeckux,
9KCUEHTPUYHO MPHUIIOKEHHBIX HATPY30K.

12.12. Pacyer konebaHWi HEBHOPOHM3O0IMPOBAHHBIX (YHIAMEHTOB
CTaHKOB, KaK MPABUJIO, HE BBIMIOJIHSAETCS.

12.13.Paccrostire oT ()YHIAMCHTOB BBHICOKOTOYHBIX CTAaHKOB 10 (yHIa-
MEHTOB CTaHKOB, PabOTAIOIINX CO CO3HATENbHBIMH JTUHAMHYECKUMH HArpy3-
KaMm# (10J0€KHBIE, CTPOTadbHbIE | T.I1.), TOJDKHO OBITH HE MeHee 15u.

JIOnyCTUMOCTh YCTAHOBKU BBICOKOTOYHBIX CTAHKOB B 30HE JIEHUCTBHS
Pa3IUYHOrO Pojia MPOMBIIUICHHBIX W TPAHCIIOPTHBIX MCTOYHUKOB BHOpAI(Hii
clienyeT NpOBEPATh PAcyeToM B  COOTBETCTBUH C  00s3aTENbHBIM
NpUIIOKEeHUEM 4.



13. ®YHIAMEHTBI BPAIIATOIIIAXCSI TEYEN

13.1. TpeboBaHMs HACTOSILIEIO pasjciia PaclpOCTPAHSIIOTCS Ha MTPOCKTH-
poBaHHe (YHZaMEHTOB BPAILAIONIMXCS OOXKUIOBBIX II€4ed C YUCIOM OIIOp
Goiiee IBYX.

13.2. B cocraB MCXOJHBIX AAHHBIX JUIS IIPOCKTHPOBAHUS, KPOME Mare-
pHUAJIOB, YKa3aHHBIX B I1. 1.1, TOJDKHBI BXOJIUTE:

YEepTeXKHM KOpIlyca NEeYM C yKa3aHWeM TOJIIMH CTaJbHOH 000J0YKH,
pa3mepoB OaHJaKel M TOJIIMHBI (YyTEPOBKHY,

JIaHHBIE O YHcJe 3yObeB BEHIOBOW IIECTEPHH; 3HAUCHMs HArpy3oK Ha
(yHIaMEHTBI OT OINOPHBIX paM M POJIMKOB, a TaK)XE Ha OIOPY MPHBOJHOTO
000py/IOBaHUsI OT MEXaHU3MOB IIPUBOJIA;

YacTOTa BpallEHHs KOPITyca IIeYH B SKCIUTyaTallMOHHOM PEXHME;

3HAQUEHHE MAaKCHUMAJIBHOTO YCHJIMS B THApOYHOpe Uil  Iedel,
CHaOXEHHBIX THAPOYIIOPAMH.

13.3. ®ynnaMeHT Bpalaronielcss NeYn JOKEH MPOEKTHPOBATHCS, Kak
NIPaBUJIO, B BUJIC OTAEJBHBIX JKeJIe300€TOHHBIX OIOp PAMHOI MJIM CTEHYAaTON
KOHCTPYKILNH, BBIIOJIHSAEMBIX MOHOJMTHBIMH MM COOPHO-MOHOJMTHBIMU U
OTHEJIBHBIMU OT (YHAAMEHTOB M APYTMX KOHCTPYKUHMil 3manus. IIpu sTom
MIPUBOJIHOE O0OpyMOBaHWE W ONMKAWIIYI0 POJUKOOIOPY HEOOX0IUMO
pa3MenaTth Ha OJHON OIope CTEHYaTOH KOHCTPYKIMH CO CTEHaMH B JBYX
B3aMMHO IIEPIIECHINKYIIIPHBIX HANPABICHUIX.

13.4. PacuerHoii cxemoll ycraHOBKM (meun W (pyHIAMEHTa) SBISCTCS
HepaspesHas Oanka (KOpmyc Ie4m), MIAPHUPHO ONHMPAIOLIAsCS HA YIPYrue
OIOpBI. YIPYrOCTh ONOP YYUTHIBAETCS B BEPTUKAIHLHOM U T'OPHU30HTAIBHOM
HarpaBJICHUIX.

BepTHKkanbHBIE U TOPU30HTAJBHBIE HATPY3KH HA OIOPHI, HAIIPABJICHHbIE
HNEePIeHAUKYSIPHO M BIOIb OCH IEYM, CIEAYeT OIPENeNsATh C Y4eTOM
COBMECTHOH paboThI KOpITyca 1e4u 1 pyHAaMeHTa.

13.5. Ilpu npoekTHpoBaHMM OINOP KOI(PPHUIMEHTH MX HKECTKOCTH B
TOPM30HTAJBHOM HANpaBICHUH, IEPHEHAUKYISAPHOM OCH MEYH, CIeIyeT
NPUHUMATh HEe MeHee Ko3()(HIMEHTOB >KECTKOCTH KOpIyca Ie4H, HpHYeM
JUIsl KpalHUX OIOp HE MeHee KOA(P(HULIMEHTOB >KECTKOCTH KOpIlyca IeYu B
MeCTe PacIoIoKEHHsI COCEIHUX C HUM OIIOp.

[pumeyanue. [Tox K03hPUIHEHTOM KECTKOCTH KOpITyca IEYH CISAyeT MOHUMATh PEaKIHIO

Hepa3pe3H0ﬁ GalKu B MeCTe PacnoIOKEHUA paCCManI/IBaCMOﬁ OIIOPHI IIPU €€ TOPHU30HTAIIBHOM
CIMHUYHOM CMCIICHUHU IMOIICPEK OCH MCYU.

13.6. HopmaTuBHBIC TOPU30HTAIBHBIE HArpy3Kkd Ha omopsl Fni, kH(TC),
JIEHCTBYIOIINE BIOJIB OCH TI€YH, CIEAYET ONPEACISTh o hopMyIe

- I:n,ka

n,t !
cosa

F (64)

rae Fny - HopMaTHBHAs BepTHKalbHas Harpyska, kKH(tc), ompenensiemas mo
COOTBETCTBYIOLIEMY coueTanuio (11.13.9)
ki - Koo GuLmeHT TpeHus NoAGAHIAKHON 00€UaliKi 110 OIIOPHBIM PO-
JIMKaM, MpUHUMaeMbiid paBHbIM 0,2;
O - YroJl MeX/1y BepTHKAJIbIO U NMPSIMOW, COSUHSIONIEH OCh KOpITyca C
OCBIO OIIOPHOTO POJIUKA.

13.7. l'opu3oHTaNbHbIE HATPY3KW Ha OIOPHI, JACHCTBYIOIINE BJOJb OCH
Ieyd, Ipx 00OCHOBAaHUM PACUETOM JOIyCKaeTcs NepeliaBarh Ha OIopy IpH-
BOJIHOTO 000PYZOBaHMUS CTAILHBIMH PACIIOpKaMH, CBSI3BIBAIOIIMMHU OMOPHI HA
ypoBHe MX Bepxa. [Ipu pacuere pacrnopok, KpomMe ycWiIni, yKa3aHHBIX B II.
13.6 cnexyeTr yuyuTHIBaTh YCHJIMS, BOHHKAIONIME B HUX OT TEMIIEPATYPHBIX
BO3ICHCTBHIA.

13.8. HopmaruBHbIC LHKIHYeCKUEe HArpy3ku (BepTukampHas Fn., u
ropusoHTanbHas F n, JeHCTBYIONMAs NEPIEHUKYISIPHO OCH MEYH) Ha OHOPBI
OT Beca IIeYH, TEIUIOOOMEHHBIX YCTPOWCTB, (YTEPOBKH M OOXKHUraeMoro



Marepuallia, MOHTQ)XHBIX M TEMIIEpPaTypHBIX aedopMaluii Kopmyca IeYH,
kH(Tc), Bo3HMKaOLIME NPU BPAIICHUH MEYH C IKCLCHTPHCUTETOM, CICAYeT
OIIPENEIISITh B COOTBETCTBHH C PAcCUeTHOW cXeMoii, yka3anHoH B 1. 13.4.11pu
3TOM HEOOX0ANMO NMPUHUMATh MAKCUMAJIbHOE 3HAUEHHE PEaKlMH, Moirydae-
MOE Ha ONOpe NP DKCLEHTPHUCHTETE OCH Kopmyca mnedyd, paBHOM 20mm,
3a7]aBaéMOM II00YEpPETHO Ha KaKAOH ONope B BEPTHKAIBHOM M TOPH30H-
TJIPHOM HAIpaBICHUAX. MaKCHMaJbHBIE pPACUETHBIC HAarpy3Kd I€Yd C
YUCIOM OHOp He Oosee YETBIPEX MAOIyCKAaeTCA OINpPEAENATh IpH
HKCLIEHTPUCUTETE OCU KOpITyca 1nedn, paBHOM 10mM.

Ilpumeuanne. Harpysku Fny, n Fnn 1008 Tpex- M 4eTBIPEXOMOPHBIX IMEYeH HOMyCKaeTcs
OIPEEIATh NP SKCLEHTPUCHTETE OCH KopITyca neud, paBHOM 10MM.

13.9. Pacuer omop mnO MPOYHOCTH TPOU3BOAMTCS Ha CIEAYIOLIHE
coueranus Harpysok: 1) F,, Fy, 2) Fy,., Fic, Fn, toe Fy, F, Fy - pacuernsie
HArpy3Kd Ha paccMaTpuBaemyio omopy, kH(tc), ompenensemele B
cooTBeTcTBUH ¢ ykazamusmu mm. 13.6 13.8 u 1.23 F,,. - pacueTHas
BepTHKalIbHAs Harpy3ka Ha omopy, KH(Tc), onpezaenseMasi B COOTBETCTBHHU C
ykazanusiMu 1. 13.4 Ge3 yuera skcueHTpucurera neud; Fi. - pacuerHas
rOpH30HTaNbHAs HArPY3Ka Ha omnopy, KH(Tc), neficTByroas BI0OIb OCH MeUH,
ompezensieMas B COOTBETCTBHHM € YKa3aHWAMH 1. 1.231pu 3aMeHe Harpy3ku
Fn.v B popmyne (64) Ha Harpy3ky Fn v

IMpumeuanns: 1. Jlna omop, o0OpyZOBaHHBIX THAPOYIOPaMH, B Ka4yecTBE PacUETHOTO

3HAYCHUSA TOPU3OHTANBHON HATPY3KH, HANpABIEHHOH BIOML ocH meun, Fy, KH(TC), crenyeT
[IPHHAMATH HanOOJIbIIee U3 ABYX €€ 3HAUCHMUI1, ONpeeeHHbIX 10 (opmyite (64)u o ycunuo B
THAPOYTIOpE.

2. Pacyer onop Ha BTOpOe COYETaHHE HArpy30K CIEAYeT NPOU3BOAUTH C YYETOM MOMECHTA,
JISUCTBYIONIEr0 B TOPH30HTAIBHON INIOCKOCTH OT HATrPy3KU Fy, IPUIOKEHHON TOIBKO K OXHOMY
U3 POJIMKOB OIOPHI MEYH.

13.10. Pacuer ene300CTOHHBIX 3JEMEHTOB OIOP Ha BBIHOCIHMBOCTH
ClelyeT IpPOU3BOJUTh HA HArPy3KH, OIPEACISICMbIC B COOTBETCTBUU C
ykazanusiMu 11.13.9 npuHnMas ko3(pQHUUIMEHT HaJAEKHOCTH MO Harpyske
¥=08.

13.11. Ilnomiame MOMOIIBEI OMOPBI CICAYET OIMPEACIATH W3 YCIOBHS
JIONYCTUMOCTH €€ OTpbhIBA OT OCHOBAaHUSI HE OO0Jiee YETBEPTH MIMPHHBI
IIOJIOTIIBHI.

13.12. ®yHmaMeHThI O[] €Y CICAYET MPOCKTHPOBATH TAKAM 00pa3oMm,
9TOOBI 3HAYEHHUS TMCPBOM YacTOTHI COOCTBEHHBIX BEPTUKAIBHBIX U
TOPU3OHTANBHBIX KOJEOAHUI YCTAHOBKH, OIpelelsieMble Uil pacuyeTHON
cxemsbl 11.13.4 ortnmyanuck He MeHee dyeM Ha 25% OT 3HAYeHUA YaCTOTHI
3alleUIeHNs 3y0beB IPUBO/IA W, €, BRIYHCICHHOIT 10 (hopMyIie

w=0,105Nn;, (65)

rae N - umcio 3y6I>CB BeHHOBOfI IIECTECPHHU,
N, - 4aCTOTa BpaAIlCHUS IICYH, 00/MuH.

TIPUJIOXXEHUE 1
O0s3aTenpHOE

PACYET KOJEBAHUM ®YHJIAMEHTOB MAIIIAH C
NEPUOJIUYECKAMM HATPY3KAMUM®

Pamusble pynnaMeHThI

1. AMIuTy b1 TOPU30HTAILHO-BPAIIATENbHBIX KoseGaHni
OTHOCHUTEJIEHO BEPTUKAJILHON OCH BEPXHEH IUIMTHI paMHBIX (YHIAMEHTOB
ap, gy M, CIEIYET ONPENENATh 110 popMyIie

an g~ act ayly, 1)

IZie 8, - aMIUIATy/J]a TOPU3OHTAIBHBIX KOJICOAHUH IICHTPa TSKECTH BEpXHEU
TUTATHI, M, BEIYUCIIseMas 1o hopMyIe



ax,st

- \/[1—(w//lx)2]2 FAEY (W] A,) |

(2)

ay - ammmrya (Yroa IIOBOpOTa), paji, BpallaTeNbHBIX KoleOaHHl
BEpXHEH IUIMTHl OTHOCHUTEIBHO BEPTUKAIBHON OCH, MPOXOJsIIeH
yepes ee LEHTP THKECTH, onpeaersieMas o hopmysie

aw’g

v \/[1—(a)//1¢)2]2 +4(&)2 (@l A,)? |

®3)

W - 4aCTOTa BPAILICHHUS MAIIHUHBI, ¢t w=0,105,;
N, - yacToTa BpAIICHUS MAIIUHbI, 00/MUH;
@, 4 - COOTBETCTBEHHO MEPEMEILICHHE, M, U YTOJI TIOBOPOTA, pal, UEHTPa
Ay TSOKECTU BEPXHEU IUIMTHI IIPU CTATHYECKOM AEHCTBHMH cumibl Fn 1
momenTa M,, onpenesnsiembie o Gopmyniam

E

Ay = S—Z; (4)
_M,.

aw,st_ S(// ’ (5)

snech Fp - pacueTHOe 3HAUEHWE TOPU3OHTAIBHOM COCTABJIAIONIEH IMHAMU-
yeckol Harpysku, KH(Tc), onpenensemMoe mo coOOTBETCTBYOIUM
paszenam ¢ ydetoMm ykazaHuid m.1.23
M, - pacueTHOE 3HAYEHHE BO3MYINAIOMIENO MOMEHTA OTHOCHTEIHHO
BEPTHKAIILHON OCH, MPOXOIAIIEH Yepe3 [EHTP TSKECTH BEPXHEH
wmatel, KHMNi(Tc), s MalmuH ¢ BpamaoUMHUC YacTIMH
crnepyer npuaumats M, = Fp 1/ 2;

S.Sy - K0d(GUIHEHTH KECTKOCTH CHCTeMBI (YHIAMEHT - OCHOBAHHE
COOTBETCTBCHHO B TOPH30HTAJBHOM HAIPABICHUH, MEPIICHIN-
KyJISIpHOM OCH Baja Mammmuel, KH/M(Tc/M),u 1ipu moBopore B
ropu3oHTaNbHOM Mrockoctd, KHM(Tchh), omnpenmensembie Mo
dopmynam (6) u (7) HACTOSIIETO TPHIOKEHHS;

g, E/,,, - OTHOCHTEIIHBIC IeMIT(UPOBAHUS CHCTEMBI (DYHIAMEHT - OCHOBA-
Hue, ompenenseMmsie mo ¢opmyiaam (12) u (13) Hacrosmiero
TIPHIIOKEHNS;

Ay Ay - YITIOBBIC YACTOTHI FOPU3OHTANIBHEIX M BPAIATEIbHEIX KONeOaH it
(yHIaMeHTa OTHOCHTEIHHO BEPTHKAIBHOW OCH, TMPOXOJAIICH
depes LEHTP THKECTH BEPXHEH IUIMTHI, C, ONpeaeNnseMbie 1o
dopmynam (14)u (15) HacTosiIero MPUIOKEHNUS;

Il - paccrosHME OT IIEHTpa TSDKECTH BEpPXHEH IUIMTHI O OCH
HanboJee yIAICHHOTO TOAIIUITHUKAMY MAIIHHBL, M.

lK MalmuyHaM € TEPUOAUYCCKUMHU HArpys3KaMyd OTHOCATCSA MalIWHbI C BpallalrOIIUMUCST
JacTsAMH, KPUBOLIUITHO-IIATYHHBIMU MEXaHU3MaMH, I[pO6I/IJ'IKI/I u ap.

2. Koa¢ppuuueHTsl XECTKOCTH KOHCTPYKUMH (yHOaMeHTa C Y4eToMm
ynpyroctu ocHoBanus S, kH/m(te/m), u Sy, kHM(Tchk), cnenyer BblumncaaTh
1o popmyiam:

—_— 1 .
@WK)+(h*/K,)+@AIS))’

(6)

X



1

= - 7

VWK sy ")

B dopmynax (6) u (7):

h - BeicoTa pyHOaMeHTa, M;

K., Ky, Ky - k03 PULHEHTHI KECTKOCTH OCHOBAHHSA COOTBETCTBEHHO IIPH
YIPYroM paBHOMepHOM K, M HepaBHOMEpPHOM K CIBHUTE U
HepaBHOMEPHOM CxaTuu Ky, onpeensieMble B COOTBETCTBUM
¢ TpeboBanmsamu 11.1.27wmm . 1.36

S - cyMma k0d(hPHULIMEHTOB KECTKOCTH BCEX MOMEPEYHBIX PaM
byHIaMeHTa B TOPU3OHTAJIBHOM HAMpPAaBICHUH, MEPICHIU-
KyJsipHOM ocu Bana Mauiuabl, KH/M(te/M) (N - gmcno nome-
PEUHBIX pam), onpenernsieMas o hopmyse

s? gs
MEDISF 8
i=1
Sy - cymMmma KOI(Q(PHUUHUEHTOB >KECTKOCTH BCEX MOINEPEYHBIX PaM IMpH
NOBOPOTE BEPXHEM IUIMTBI B TOPH3OHTAIBHON  IUIOCKOCTH
OTHOCHTENILHO €€ 1eHTpa TshkecT, kKHMi(Tchh),onpenensemas mo
¢dopmyne

N
SYEPELE ©)

IJe e - PACCTOSHHE OT IUIOCKOCTH i-M IOIEPEYHOM paMbl JO IEHTpa
TSDKECTH BEPXHEH IUIUTHI, M.
KoadurmeHT KECTKOCTH OJHOITAKHBIX IOMEPEYHBIX PaM € JKECTKUMU
y3namu §, kH/m(te/m), cnenyet onpenensts mo Gpopmyie

2E Iy, A1+6k)

10)
3 (
h™(2+3k;)
rae E, - Momyap ynmpyroctd marepuana pam BepxHero crpoerus, Klla
(rc/iv);
_ hly, .
liTh,
Ini,lii - MOMEHTBI HMHEpIHMH IIONEPEYHbIX CEYEHHH COOTBETCTBEHHO
CTOIKH M pHres pambi, m™.
hi,li - cooTBeTCTBEeHHO pacueTHasi BBICOTA CTOMKH M PAacUYCTHBIH MPONET

pHress i-i monepevHon pamsl, M.

Ipumeuanue. Jlomyckaercsi IPUHAMATh PACUCTHYIO BBICOTY CTOHKH N paBHOMN paccTOSHHIO
OT BepXHEH I'PaHH HIDKHEH TUIMTBI 10 OCH pHresst (IpoXosiiel yepe3 UeHTP TSHKECTH IO
€ro Ce4eHHs1), B pacUeTHBIH mpoJier puress paBHbIM 0,9 pacCTOSHUS MEK/Y OCSIMH KOJIOHH.

3. OTHOCHUTENBHOE JEMII(PUPOBAHKE CHCTEMbI (YHIAMEHT - OCHOBAHHE
gu E/,,, CIIEIYET ONPENEIIATH [0 GOPMYJIaM:

2

I _ 1 h 14
gcx_sx fx—+f¢—+ o | 12)
K, K¢ 2S,
1 y
‘tz;/ =Syl *-o ) (13)
Kl// 28!//

rae &, &g, - OTHOCUTENbHOE AeMI(HUPOBAHKE IS TOPU3OHTANBHBIX &, U
BpallaTelbHbIX &4 U &, KonebaHMi QyHIaMeHTa Ha IPYHTE,



ompeaesieMoe B COOTBETCTBUH ¢ TpeboBanmsamu 1. 1.29wmmu
m. 1.37
Y - kK03(hQOUIUEHT TOIJIOIIEHNUs DHEPIHU TMPH KOJICOAHUSX,
MPUHUMAEMBIH ISl JKeJIe300€TOHHBIX KOHCTPYKIUI paBHBIM
0,06, s cranbHBIX KOHCTpYKIuii - 0,02.
4. Vriossle 4acToThl KoneOanui dyHmamenta Ay m Ay, ¢, cuenyer
ONpeaeNsITh 0 popMmynam:

Ay == (14)

(15)

B ¢popmynax (14), (15).

M - Macca CHCTEMbI, BKJIIOYAIOIIAs MAacCy BCCH MalIMHBI, BEpXHEH
IUIMTBI, TOPOAOJbHBIX OalOK M MOMEPEYHBIX pUreNeH pam,
OpUMBIKAPOIIMX K BepxHeil miute, © 30% Macchl BCeX KOJOHH
dynmamenta, T(1cd¥m);

6’(// - MOMCHT MHCEpPLHMH MacChl M OTHOCHUTCIBHO BepTHKaHBHOﬁ OCH,

HPOXOIICH Yepe3 LCHTP THKECTH BEpXHEW IUIUTHI (TOPHU30H-
TanpHOM pamer), TM’(rcMild?); Bemmummy 94’ JIOIYCKaeTCst

OIIpeeNATh 10 hopMyIie
6y =01m 12, (16)

rae | - [IMHA BEpXHEH IUIUTHI, M.
MaccuBHbI€ 1 cTeH4YaTblie GyHIAMEeHThI

5. AMIUIMTYIBl TOPU3OHTAJIbHO-BpAIIATEIbHBIX KOJIEOAHUH BepXHEH
TpaHA  MAacCHUBHBIX U  CTCHYaTbIX  (PYHIAMEHTOB  OTHOCHTEIILHO
FOPU3OHTANBHOMH OCH ap g, M, CIIEAYET ONPEENATh 110 popmyJie

_ R |9 48 (@] 1) %y

= , 17
0 "k \Q? 42 (i1, )?02 4
_ o
ey, =S, + S, (18)
h2
v,=5,+p s, (19)
h2
31E€Ch
2 2
A w
S =@+ = | +Ba+x-| —|; (20)
/]X /]X
/1¢ <t(l’
S, = (1+ﬁ)/]—{—+ﬁ(1+ X); (21)



2
A !
9 s
- A 2
1+(/1X +4{x{¢ /]xj| } (4)
2 2
A, €, w
Q,=0 =2 220 | X |1+222 }; 25
ool %] 8 [ f[12 ] |
h22m
B=—"—; (26)
Z
M
- 27
X Fh (27)

Ay, Ag - yrI0BBIE YAaCTOTHI KOJIeOaHU (QyHIaMEHTa, ¢!, cooTBeTCTBEHHO
TOPHU30HTAIBHBIX u BpamaTeIbHbIX OTHOCHUTEJIBHO
TOPU30HTAIBHOM OCH, NPOXOASIIEH uYepe3 LEHTP TAKECTH
TIOJTOTIIBBI ¢byHmaMeHTa  HEepHCHIUKYISPHO IUTOCKOCTH
KoJieOaHui, onpeaenseMble mo GopMynam:

Ay =4 (28)

(29)

K¢ =K, - mghy; (30)

K. n Ky - xo3dpdunuents! xectkoctu ocHoBanus, kH/m(re/m) n kHb
(rchk), onpexpenseMble COrjaacHo ykasaHusam I. 1.27 win 1.
1.36
6, - MOMCHT HHEpPIUH MacChl BCCH YCTAHOBKH OTHOCHTEINILHO OCH,
MPOXOSIIEeH depes MEHTP TSHKECTH MOMOMIBEI (yHIAMEHTa
EPICHANKY/SPHO UIOCKOCTH — KoxeGamnmit, Thi(tchild?),
onpenensercs mo Gpopmymne

B,= 65+ mh’ (31)

65 - MOMEHT MHEPIIMK MacChl Beell yCTaHOBKH (QyHIaMeHTa ¢ 3achl-
KOM rpyHTa Ha ero oOpe3ax M BBICTYIIAX U MAIMHBI) OTHOCH-
TEIHHO OCH, MPOXOAIICH Yepe3 OOUTHil IICHTP TSHKECTH TIepIIeH-
JUKYISIPHO IIOCKOCTH KomeGanwuii, Thi’(Tebild?);



m - Macca Bcell ycTaHOBKH ((yHIaMEHTa C 3aCBIIKOM IPYHTa Ha €ro
06pe3ax u BBICTYNax U MaumHer), T(1cdYm);

Fp, - pacuerHasi ropu30OHTalIbHAS COCTABIISIONIAS BO3MYIIAIOUIMX CHJ
manmHbel, KH(TC), ompenmensieMas 1O  COOTBETCTBYHOLIUM
paszenam ¢ y4yeTom ykasauuii m. 1.23

M - pacueTHOe 3HaueHHE Bo3MyLIaromero momenta, kHM(Tchk), pas-
HOTO CYMME MOMEHTOB OT TOPH30HTAIBHBIX COCTaBISIOIINX
BO3MYILAIOIIMX CHJ TIPH NPHUBEACHHHM HUX K OCH, MPOXOJSLIeH
4Yepe3 LEHTP TSDKECTH YCTAHOBKH MEPIEHIUKYISIPHO IIOCKOCTH
KOJICOaHUH, U BO3MYIIIAIOIIEMY MOMCHTY MAIIIHHBI;

hy, hy - paccrosiHust OT 00LIEro LEHTpa TSKECTH YCTAHOBKH COOTBETCT-
BEHHO JI0 BepxHed rpaHu (QyHIAMEHTa ¥ [0 MOJOLIBEI
(dbyHIamMeHTa, M.
6. ImaBHble COOCTBEHHBIE UYACTOTHI KONEGAHHMI yCTaHOBKH Aip c7
CJIelyeT ONPEeNsATh U3 COOTHOLICHHS

2 2
A A
1z =E¢ Z -1+ p) e , (32)
Ay 2 2 Ay
A\
rieZ =1+ 6)| 1+ /]— , (33)

X

7. AMIUIUTYZABl TOPH3OHTANIBHBIX dy, M, W BpallaTeNbHBIX dg, paf,
KoJIe0aHUH MAacCUBHBII M CTEHYATHIX (YHIAMEHTOB CIIEAYET ONPENeIsATh 10
dopmyne (17) Hacrosimiero mpuiokKeHus, npuHumas S =5,=0 (apu
onpezenenun a,) 1 S; =S, = 0, hy = 1 [upu onpenenenuu agy).

8. AMIUIUTYABl TOPW3OHTAIBHO-BpAIIATEIbHBIX KOJICOAHHH BEpXHEH
rpanu QyHIaMeHTa ang, M, IpH JeiicTBUM Toiabko Momenta M(Fh= 0)
cllellyeT OnpenessTh o Gpopmyie

MBS
Kxhz

O

ah#,

{1+ (hy /L= (! A )2 + 482 (wr A ) [L+ (ny 1 0P
QF + 482 (wl A,)*Q3

.(34)

9. AMIUIUTYOBl BEPTHUKAJIBHBIX KOJNCOAHWII MAaCCHBHBIX M CTEHYATBIX
(byHZaMEHTOB @y, M, C Y4ETOM BpAILICHUS OTHOCHTEIBHO TOPU30HTAIHHON
OCH, MEPICHINKYIIPHON IUIOCKOCTH KONeGaHWi, CIeAyeT ONpEeaeisTh IO
dopmyne

a\,=az+alz, (35)
rae
F
a, = V2 ; (36)
Kz\/[l—(a)//lz)z] + 482 (wl A,)?
alz -  aMIUTUTy/la BEPTUKAJIbHOW COCTABJISIONICH BpallaTesbHBIX

KoJIcOaHUH (yHIAMEHTa OTHOCUTEIBHO TOPHU30HTAJIBHON OCH,
MPOXOIAIIeH Yepe3 HEHTP TSDKECTH YCTaHOBKH MEPHEHIUKYIISPHO
TIOCKOCTH KOJICOaHuH, onpezenseMas npu neficTBUN
TOPU3OHTANBHBIX CHII Fr, ' MOMEHTOB M, BKIIOYas MOMEHTHI OT
BEPTUKAIBHBIX ¥ TOPU30HTAIBHBIX CHII, IO (hOpMYIIe

a/z=a¢| fs (37)



a pu OTCyTCTBUM ropusonTansHbix cuit (Fn=0) o popmyiie

22 2
o M A [H@IA )] + 485 (@l Ax)” (38)
K h? Q% +a8%(wlA)?Q2

z

as - ammumTyna (yroal HOBOpOTa), pajl, BpallaTelbHBIX KoJeOaHHI
(byHIaMeHTa OTHOCHTEIBHO FOPU30HTAIBHOW OCH, OMpeaeseMast
10 YKa3aHHSM M. 7 HACTOSIIETO IPHIOKCHHUS;
Fy - pacuerHas BepTHKalIbHas COCTAaBIAIOIIAS BO3MYILAIOIINX CHII
maumsel, KH(TC), onpenessemas Mo COOTBETCTBYIOIMM pa3feiam
¢ yuerom ykazanuid . 1.23
M - pacueTHOe 3HAUCHHE BO3MYLIAIONIETO MOMEHTA, BKIIIOYAOLICE
MOMEHTBI OT BEPTHKAIIbHBIX U FOPU30HTANbHBIX crut, KHMNi(Tchh);
K, - ko3 durimenTs xectkocTu ocHoBanus, KH/M (tc/m), onpenensie-
MBIY COTJIACHO yKa3aHusM 1. 1.27wmu . 1.36
A, - yrimoBasi 4acToTa COOCTBEHHBIX BEPTHKAIBHBIX KoyeOaHuit QyH-
JaMenTa, ¢, onpezensemas 1o GopmyIie

A, =45 (39)

&, - oTHOcHUTeNnbHOE JAeMI()UPOBAHUE NPU BEPTUKAIBHBIX KOJEOAHUSIX
(dbyHIamMeHTa, ompeensieMoe COrNIaCHO ykazanwsMm m. 1.28 wmu 1.
1.37
[ - paccTosiHHE OT BEPTHKAIBHOW OCH, MPOXOJSIICH uepe3 IEHTP
TSOKECTH YCTAaHOBKM, 10 Kpas BepXHEH TrpaHH (QyHIaMEHTa B
HAIPaBJICHUH JICHCTBUS CHJI © MOMEHTOB, M.
10. AMIIMTYIBI TOPU30HTAIBHBIX KOJCOAHMIA MAaCCHBHBIX M CTCHYATHIX
(YHIAMEHTOB NPH BPALICHHH OTHOCHTEIbHO BEPTHKAIBHOW OCH any, M,
ClIelyeT OnpenesisiTh o popmyie

a4, =0 gl e (40)

riae lyax - PaccTosHHE OT BEPTHKAJIBHOW OCH, MPOXOASIICH uepe3 IEHTP
TSOHKECTH YCTAHOBKH, IO HauOoJee yAaleHHOW TOYkH (yHIaMeHTa,
M;
ay - ammmryza (yroi IoBOpOTa), paj, BpAIATENbHBIX KoseOaHui GyH-
JIaMEHTa OTHOCHUTEIIbHO BEPTHKAJIbHOM OCH, MPOXOIAIIEH uepes
IEHTP TSHKECTH YCTAHOBKH, OMpeeseMas mo Gopmye

M

v
= , o (41)
Kw\/[l— @I A + 48wl A,

&y

3ueck My - pacdyeTHoe 3HayeHHE BO3MYyIIarouiero MomeHra, KHMi(Tchw),
OTHOCHUTEJIbHO BEPTHUKAJIbHON OCH, MPOXOAIICH uepe3 LEHTP
TSHKECTU YCTaHOBKH,

Ky - X093 HUIMEHT KeCTKOCTH OCHOBAHHUSA IPH YNPYrOM HEPaBHO-
MepHoM cisure, KHMi(Tchh), onpenenseMblii B COOTBETCTBHU C
TpeboBanusamu 1. 1.27wmm 1. 1.36

éy - OTHOCHTENbHOE JeMI(HPOBAaHHE M  BpAIATENbHBIX
kojebaHnii (yHIaMEHTa OTHOCUTENIFHO BEPTUKAIBLHON OCH,
orpeessieMoe B COOTBETCTBHM ¢ TpeOoBaHMAMHU 1. 1.29 mmm
1.37

Ay - YTIOBas 4acTOTa BpAIIATENbHBIX KojebaHui dyHnaMeHTa OT-
HOCUTEJIbHO BEPTHUKAJIBLHOMW OCH, TPOXOMSIIECH Yepe3 LEeHTP
TSDKECTH YCTAHOBKH, ¢, onpezensemMast 1o Gopmyre



A, = = (42)

rae Gy - MOMEHT MHEPIHH Macc Beel ycTaHOBKM ((QyHIaMEHTa ¢ 3aCBIIKOH
IPyHTa Ha €ro oOpe3ax W BBICTYIAX U MANIMHBI) OTHOCUTEIBHO

BEPTUKAIBHOM OCH, IPOXOASIIEH Yepe3 LEHTP TAKECTH YCTAHOBKH,
T (re ).

'DopMynbl  MCTIONB3YIOTCA NpH  pacuere  KojieGaHMii  (YHIAMEHTOB  ONMO3MTHBIX
KOMITPECCOPOB.

TTIPUJIOXXEHUE 2
O0s3aTenpHOE

PACYET KOJEBAHUN ®YHIAMEHTOB MAIIIAH C
WMITYJIbCHBIMHU HATPY3KAMM®

1. AMIuIATY 1y BEpTHKUIBHBIX KoJebaHui (hyHIaMeHTa MpU NEHTPATBLHOM
YCTaHOBKE MAIIIHHBI dz, M, CICAYET OMPEACISTh O (hopMyJIe

+0)J,

- 1
L+ 167£,)A,m @

a,

rae [ - ko3 puueHT BoccTaHOBIIEHUST CKOPOCTH yaapa, 3HaueHHe KOTO-
poro cieayeT NPUHAMATh IO YKa3aHUSIM COOTBETCTBYFOIIUX
pasnernos;
J, - umnynbe BepTHKaibHoU cuiibl, KHIA(Tcld), onpenensemblii mo yka-
3aHUSIM COOTBETCTBYIOIIUX Pa3/eioB;
m, A, - TO Xe, 4To B (popMyJiax 00s3aTeILHOTO MPHUIOKEH S 1.
2. AMIUIMTYQy BEpPTHKAIBHBIX KoOJCOAHWI (QyHAAMEHTa C YY4ETOM
BpAlCHHUs] OTHOCHTEJIbHO TOPU3OHTAJIBHOW OCH, MEPHCHIMKYISPHON
IJIOCKOCTH KOJIEOAHWH, ay, M, CIIEIyEeT OMPENENIATh 1Mo Gopmyie

s
a~asta,, 2
B KOTOpOH &, onpegensercs mo Gpopmysie (1) HACTOAIIETO MPUIOKEHHS, a
al, - no ¢dopmyie
/_
a=agl, (3

rae |y - paccrosiHre OT BepTHKAIBHOW OCH (pyHIAMEHTa J0 Kpas BepXHeu
IpaHy B HANPABICHUH JICUCTBUS IMITYJIbCA, M;
a4 - ammuTyza (yroa IoBopoTa), paj, BpallaTelbHBIX KonebaHuil GpyHna-
MEHTa OTHOCHTENIbHO TOPU30HTAJIbHOW OCH, MEePHEeHANKYISPHOI
IJIOCKOCTH KOJIeOaHWH, onpeenseMas 1o Gpopmyme

~ 1+ D)J¢
W+ 1678,)A 56,

a, @)

31ech Jg - UMITyJIbC MOMEHTA CUJI OTHOCHTEILHO TOPU30HTATIBLHON OCH (QyH-
JTAMCHTA, NEePIEHINKYIISPHON TUIOCKOCTH KoJIcOaHuUH,
kHI[di(Tcldk), onpenensieMplii MO yKa3aHUSIM COOTBETCTBYIOIINX
pa3aenos;
G, Ag - TO kK€, uTO B 1. 5 00s3aTeNBHOTO IpHIIOXKEHHS 1.

3. AMIUIUTY/Ibl TOPU3OHTAIBLHOM COCTABISIONICH TOPU30OHTAILHO-BpAIIa-
TeNbHBIX KoneOaHui QyHIaMEHTa ang, M, U BPALIATENbHBIX dpy M, COOT-
BETCTBCHHO, OTHOCHTEJILHO TOPU3OHTAILHOW U BEPTUKAIBHOW OCEH, POXO-
JUIIUX 4Yepe3 LEHTP TSHKECTH YCTAHOBKH MEPHEHIUKYJISPHO IJIOCKOCTH
KoJIeOaHuH, CIeyeT OnpeaessiTh mo GopMynam



ah,¢=a¢h; (5)

ah,z//:au/I maxs (6)
rze h - paccTosiHue OT MOJONIBEI JI0 BEpXHEW rpaHu (yHIaMeHTa, M;
ay - ammaTyaa (yrosi moBopoTa), paji, BpalaTeNbHBIX KosieOaHui (yH-
JAMCHTa OTHOCHTEIILHO BEPTUKAIBHOW OCH, OIpenaenseMas o
dhopmyie
+
@+0J w

@+ 1676,)0,6,

a, ™

Jy - MMITYJIbC MOMEHTA OTHOCHTENIBHO BEPTUKAJIBHOW OCH, HpPO-
XOJAIIEN Yepe3 LEeHTp TshkecTd ycTanoBku, KHIGMi(rcldhn),
OlpeeNAEMbIii 110 YKa3aHUSAM COOTBETCTBYIOIIUX PA3IESIOB;

Ay By lmax - TO Xe, uto B 1. 10 00513aTenpHOrO IprtoxkeHus 1.

TIPUJIOXEHUE 3
O0s13arenpHOE

PACYET KQHEBAHHﬁ OYHIAMEHTOB MAIIINH HA
CIIYYAUHBIE JUHAMWYECKHUE HAT'PY3KHA

1. AMIUIATYIBI TOPU3OHTATBHBIX KOJeOaHW BEpXHEH rpaHr MacCHBHBIX
U CTEHYaThIX (yHJAMEHTOB MAaIlMH (HAIpUMEp, MEJBbHHMI) &pg, M, PACCUH-
THIBAEMBIX HA CIy4aliHbIC JTUHAMUYECKHAC HATPY3KH, CICAYET OMPEICIIATh MO
dhopmyite

78y [+ by 10y pyJlue (hy 1y p]
L J2e L (0218

1)

ah#, =

rae §; - chekTpanbHas IUIOTHOCTh Ciy4aifHOH Harpysku, kH?d(1c?d),
onpenensgeMas 1mo Gopmyie

(am'd)? W’ W)
S, = - 1- ” : )
2
i) o

) 2
P = _(ij ; (4)

h, - paccrosiHue OT IEHTpa TSHKECTH YCTAHOBKH 10 OCH BpalleHHs Oa-
pabaHa MENBHHIIBI, M;

m' - Macca sarpysku Gapabana MebHuLEI, T(Tcd?/M);

W - YIJIOBas 4acTOTa BpanieHus bapabaHa, c'l;

d - nuamerp Gapabana, M;

O - K0 PULIUEHT, 3aBUCALIMA OT THIA MAIIUHBl (MEIBHUIBI) M PUHH-

MaeMBIH:

JUTS CTep KHEBBIX MenbHuL O = 0,015

I OCTAJIBHBIX TUIIOB MenbHuL o = 0,001;

g - yekopeHue cBo6oHoro mageHus, g = 981 m/c?.

O6o3nauenus B, m, hy, hy A, A; - Te xe,ut0 u B popmynax mm.5, 6
00513aTENILHOTO MPUIIOXKEHUS 1.



2. AMIUIUTYABI TOPW3OHTAIBHBIX KOJCOAHWUH paMHBIX ()YHIAMEHTOB
MallMH (HampuMep, MENbHUIL) dhy, M, PACCUUTHIBAGMBIX Ha CIydaiiHble
JMUHAMUYCCKHE HATPY3KH, CIICAYET ONPENCIATh 0 (opMyIie

ang=a,+aylp, (5)

rae |, - paccTosiHEe OT LEHTpa TSDKECTH BepxHeil yacTu GyHmaMeHTa 10
ocu HanOoJjee yAaIeHHOTO MOIMITHIKA MEJIbHALBL, M,

ay,dy - AMIUINTYJbl COOTBETCTBEHHO TOPU3OHTANBHBIX KoneOaHHit
BEpXHEH 4YacTH (QyHIaMEHTa, M, M BpalllaTeJbHBIX KOJIeOaHUH
OTHOCUTENILHO BEPTUKANbHOI ocH, NpOXoAflledl uepe3 LEHTP
TSDKECTH BEpXHEH uacTu (yHAaMeHTa, pajl, OIpEACIsIeMbIe II0

hopmymam
1 |/A,S

a, =— X' g : (6)
S, \ 26,
e |/M,S

a, =— [—; 7
Sy Zg‘w

S - onpenensercs 1o Gopmyie (2) HaCTOALIETO MPHIOKESHUS;
e - pacCTosHHE B IUIAHE OT LEHTPa TDKECTH BEpXHEH YacTu
(dbyHmaMeHTa 10 cepeauHbl JUINHBI OapabaHa M.

O6o3nauenus S, Sy, A, Ay .;‘/X, gdw - Te ke, 4To U B ¢opmynax mm. 1-4
00513aTENILHOTO MPUIIOXKEHUS 1.

I[MPUJIOKEHME 4

O0s3aTenpHOE

PACYET KOJEBAHUM MACCHUBHBIX 1 CTEHYATBIX
OYHIAMEHTOB MAIIWH TP KHHEMATHUYECKOM
BO3BYXJIEHUU

1. AMmumMTyRny TOpPH3OHTAIBHO-BpAILATEIbHBIX KOJEOaHUI BepXHEH
rpand (yHIaMEHTa-IPUEMHUKA NPU KUHEMaTHYECKOM BO30YXICHUH OT
0JHOTO (hyHIAMEHTa-UCTOYHHKA CIIETyET ONpPENeNsATh o GopMmyIie

[ 2 2 2] 2
kin Dx +(h1’h2>f3¢’¢l + a8y (wl Ay) [wx +(h1/h2),81//¢J
g = 3sx 2 2 2 2 (1)
Q] +4éy (Wl Ay) Q5
2
o[ w
rae d)x = Sl(xl) _4€x /]_ Sz(xz);
X
W, =S,(x) + S,(X,); (2

2
by = ss<x1>—4ff(ﬂ S, (%)

Wy =S, () + Sy(%);

3nauenus S(x), S(x), Sx), Su(x), mas x=1;, 2 BelYKCIIETCA MO
dopmynam (20) - (23)o6s3aTeNBEHOrO MPUIOKEHHS 1 P 3HAYEHHAX

A ¢,
xl=x/]—¢—]; x2=x—¢—]; (3)

X X



1+ B A4 8y
,8 /]x as,x

Pacuer crenyeT BBIMOHATD IS K&KJIOTO U3 3HAYCHUH + X.

B dopmynax (1) - (4)
dsx - AMIUINTyZa TOPHU30HTANBHBIX KOJEOAHMH TOYEK ITOBEPXHOCTH
IpyHTa B  MeECTE€ YCTaHOBKHM  (yHIaMEHTa-IpUEMHHKA  OT

X =th, 4

TOPU30HTAIBHBIX KoJIe0aHu ¢dbyHIamMeHTa HCTOYHHKA,
ompenenseMasl B COOTBETCTBUU ¢ ykazaHusamu 1. 1.31
o _,@
_ as; ~ 4,
8, =2t bt (5)

Iinf
rie a(l)sz, a(z)sz - aMIUIATYIbl BEPTUKAIBHBIX KOJEOAHUH MOBEPXHOCTU
PyHTa B TO4YKaX, COOTBETCTBYIOLIMM KpaWHHM TOYKaM
CTOPOHBI (PYHIAMEHTa-TPHEMHHKA liy OT BEPTHKAIBHBIX
KonebaHui (QyHIaMEHTa WCTOYHHKA, OMpeeisieMble B
COOTBETCTBHHM C yKazaHusamu 1. 1.3];
lint - pasMep CTOPOHBI TMOMOWIBBI (YHIAMEHTA-TIPUEMHHKA, B
HAIPaBJICHUU KOTOPOH pacCMaTPUBAKOTCS FOPU30OHTAIBHBIC
KoJIeOaHus,
W - yIJIoBas 9acToTa KoJieOanuii QyHIaMeHTa-UCTOYHHUKA.
Ob6osznauenus hy, hy, B, Qi, Qp Ay Ac - Te xe, uto B dopmynax m.5
00513aTeNIbHOTO PUIIOKEHUs 1.
2. AMmuTyny BEpTHKAIBHBIX KojeOaHWil (yHIAMEHTA-MPHUEMHUKA C
YY4ETOM BpAIICHUS IPH KHHEMATUYCCKOM BO30YXKICHUH OT OJHOIO
(yHIaAMEHTa-UCTOYHHKA CIICAYET OMPEACIITh O (hopMyJIe

a\l/(in — alz<in +a£kin’ (6)
' 1+ 4% (wl A)?
e 2" = 4, (w]4,) ™

8z [ 2]? 2 2’
1- (i )] + 4wl A

a/kin _ lafas,x (p; +4{>§(wle)2w; . (8)
’ h, \Q2+4s2(win)?Qs

@ (2
_ 85, tag, .
3Mech A, g = — (9)

2

Ay, It - 0603HaUeHHUS TE Ke, UTO B 1. 9 003aTENBHOTO HPUIOKEHUS 1.
Ipu pacuere KojeOaHuil GpyHIaAMEHTA-IPUEMHUKA OT KHHEMAaTHYECKOTO
BO30YKICHHS HECKOJIBKUX ($yHIaMEHTOB-HCTOYHUKOB creyer

CYMMHPOBATh 3HAYCHUSI arlfi; (e ab' ™), BBIUHCIISIEMBIC COOTBETCTBEHHO 110
¢dopmynam (1) unu (6) i KakAOTO0 UCTOYHHUKA KOJIeOaHuil.
MMPUJIOXXEHUE 5
CrpaBodHoe
OCHOBHbBIE BYKBEHHBIE OGO3HAYEHUSA
Ko3¢uumeHTbl HAEKHOCTH U ITMHAMMYHOCTH

M - IO HATPY3KE;

J, - yCIOBUil paOOTHI, YIUTHIBAIONINE XapaKTep THHAMHUYECKAX HArpy30K
1 OTBETCTBEHHOCTh MAIIIVH;



Vi1 - YCIIOBUH pabOTHI TPYHTOB OCHOBAHHUS;

¥,p - ycroBuit paboThI CBalHBIX QyHIAMEHTOB,;

W - YCIIOBUI pabOTHI BEHHOMEP3JIBIX ITPYHTOB;

/] - IMHAMUYHOCTH;

M - IPONIOPLHOHATBHOCTH (MIPH OMPEICTICHUH TUHAMUYECKHX HATPY30K).

IMapameTpsbl KoJieOaHUIH

a - amIuTya Konebanuit pyHnamenra,
a, - IpeJIeNIbHO JIOMYCTHUMAs aMILTUTY 1a KOJIeOaHHIA;
as - aMIUTATY 18 KOJiebaHui rpyHTa;
g, Ay, - COCTABIISIIOIIUE AMILTUTY/IbI KOJIEOAHHI, COOTBETCTBEHHO
ag, @y BEPTHKaNbHAs, TOPU3OHTANbHAS, BPAIIATENIbHAS OTHOCHTEIHHO
TOPU30HTAIILHOW U BEPTUKAIBHOU OCEH;
() - YIJI0Bask 4aCTOTa BBIHYKICHHBIX KOJICOaHUI;
71y - 4aCTOTa BpAILCHHs, 00/MHH;
V - CKOpPOCTh MaIAl0IIUX YaCTeH;
0 - ko3¢ pHuIMeHT BOCCTAHOBJICHHSI CKOPOCTH yIapa;
g - ycKopeHHe cBoGoaHOro magenns, g=9,81 m/c?.

XapaKTepuCTHKH cHCTeMbl GyHIAMEHT-TPYHT

C,Cy, - ko3 pUIMEHTE! yIPYroro paBHOMEPHOTO U HEPABHOMEPHOTO
C., Cy c©XaTus ¥ CBUTa COOTBETCTBEHHO,
K, Ky, - k03 OUUMEHTHI )KECTKOCTH JJIs1 ECTECTBEHHBIX OCHOBAHHI
K., Ky COOTBETCTBEHHO INIPH YNPYTOM PaBHOMEPHOM M HEPAaBHOMED-
HOM C)KaTHH U C/IBHTE;
K red:Kgired: - IPUBENEHHBIE KOY(Q(ULMEHTBI )KECTKOCTH JUIS CBAHHBIX
Kyred Kyred (YyHIaMEHTOB COOTBETCTBEHHO NPH YNIPYroM PaBHOMEPHOM M
HEPaBHOMEPHOM CXKaTHUH U CIBHTIE;
Az, Axs - YTIIOBBIE YaCTOTHI COOTBETCTBEHHO MPH BEPTUKAIBHBIX,
Ag Ay TOPH3OHTAJIBHBIX, BpalaTeIbHbIX OTHOCHTEJIBHO
TOPU3OHTAJIbHOW M BEPTHKAJIBHOU Ocel (yHIaMEHTa;
A1 - TIaBHBIE COOCTBEHHBIC YaCTOTHI KOJIcOaHUid yHIAMEHTA;
m - Macca ycTaHoBKH (pyHIaMeHTa ¢ MAIIMHOM U IPyHTa Ha 0Ope3ax
U BBICTYyMaX (yHIaMEHTa);
My - IPUBEACHHAS Macca CBAWHOTO (hYHIAMEHTA;
M, - Macca POCTBEPKa C MAIIMHOM;
m, - Macca Majarnmx 4acTei;

G5, Opyred - MOMEHT MHEPLIHH MAaccChl YCTAHOBKH COOTBETCTBEHHO Ha ecTec-
TBEHHOM OCHOBAaHMM W Ha CBalHOM OTHOCHTEIBHO OCH,
MIPOXOIATIICH yepes HEHTP TSKECTH YCTaHOBKH
MEPIICHANKYIISIPHO TIOCKOCTH KOJICOaHU;

G0, Oposred -~ MOMEHT MHEPLIN MACChl YCTAHOBKH COOTBETCTBEHHO Ha €CTEC-
TBEHHOM OCHOBAaHMM W Ha CBalHOM OTHOCHTEIBHO OCH,
MIPOXOAIICH Yepe3 IEHTpP TSHKECTH HOAOMIBH (DyHIAMEHTa Iep-
MIEHIUKYJIIPHO IIOCKOCTU KOJICOaHUii;

6y - MOMEHT WHEpUMHM MacChl YCTAHOBKM OTHOCHTEIIBHO
BEPTUKAJIBHON OCH, MPOXOMAIICH dYepe3 IEHTP THKECTU
YCTAHOBKH;

&,60€p €y - OTHOCUTENBHOEC JNEMII(UPOBAHHE COOTBETCTBCHHO IIPH
BEPTUKAJIBbHBIX, TOPU3OHTATIBHBIX U BPAIIATEIbHBIX KOJeOaHMIX
OTHOCHUTEJIbHO TOPU30HTAILHON U BEPTUKAIBHOU OCEH;

@ - MOZYJb 3aTyXaHHUS.

XapaKkTepuCcTHKH MaTepHaJIOB

R - pacueTHOE CONPOTHBIICHUE IPYHTA OCHOBAHMUS;
R, - TabIImaHOE pacyeTHOE COMPOTHUBIIEHUE TPYHTA OCHOBAHUS,

E - Monyns nedopmanmu rpyHTa;



C, - YAENIBHOE YNPYroe CONPOTHBJIEHUE Ha OOKOBOH IOBEPXHOCTH
cBaii;
Ey, - Montynb ynpyroctu Marepuaina GyHIaMeHTa,;
E,, E; - MOynb yIIPYTOCTH, COOTBETCTBEHHO, AEPEBSIHHOMN U pEe3UHOBOI
MPOKIIAJKH.

Harpysku

p - CpemHee CTaTHYECKOE [aBICHHWE IO  IIOAOIIBOI
(¢byHIaMeHTa;
F, - HOpMaTUBHOE 3HAYCHHUE JTUHAMUYECKON HATPY3KH;
F4 - pacueTHOE 3HAUCHUE TMHAMUYECKOM HATPY3KH;
M - pacueTHO€ 3HaYEHUE BO3MYIIAIOIIETO MOMEHTA,
M« - HOpMATUBHOE 3HAYCHHE MOMEHTA KOPOTKOTO 3aMBIKAHUS;
G;i - Bec Bpalaromuxcs 4acrei;
G - BeC yCTaHOBKY,;
Jz, Jp, Jy - UMIYJIBC COOTBETCTBEHHO BEPTHKAIBHON CHIIBI U MOMEHTa
OTHOCHUTEJIbHO TOPU30HTAIILHON U BEPTUKAIBLHOM OCeif;
Eg, - aneprus ynapa;
S, - CIeKTpanpHAas MIOTHOCTH CITydaiHON HAaTPy3KH.

FeOMeTpnqecxﬂe XapaKTEePUCTUKH

A - momans noAomBLl GyHIAMEHTa;
lg 1y - MOMCHTBI MHEPLMH MOJOMIBB (pyHIAMEHTA, COOTBETCTBECHHO

OTHOCHTEJIHO ~ TOPU3OHTANBHOM  OCHM,  NEPHEHAUKYIAPHOM
IUIOCKOCTH KOJIEOaHW, U BEPTUKAILHOM OCH, MPOXOASIINX Yepes
LEHTP TSHKECTH TIOIOIIBEI (PYHIaMEHTA;

| - nmuea pynmaMenTa; riyOMHa MOTPYKEHHS CBAK B IPYHT;

|, - cBOOOIHAS MIIMHA CBaW,

d - AuaMeTp WM MEHBINWH pa3sMep CTOPOHBI MOMEPEYHOTO CEUCHHS
CBay,

U - IEPUMETP TOTIEPEYHOTO CEUEHHUS CBAM,

h - BeIicoTa (hyHIaMeHTa;

h;, h, - paccrosaus or o0OIEro IEHTpa THKECTH YCTAHOBKH
COOTBETCTBEHHO JI0 BEPXHEH rpaHu (yHIaMEHTa W IO MOIOLIBEI
(dbyHmaMenTa,

I' - pacCTOSTHUS MeX Ty QyHIaMEHTaMH, MEXIy CBAasIMH;
€ - OKCLICHTPUCHUTET NPHUIIOKEHUS HArPYy3KHU.

COJAEPKAHHUE

1. O01me MOJI0KEHHUS.
HVcxo/Hbpie faHHbIC AT TPOSKTUPOBaHUs (YHIAMEHTOB
O6mme TpeboBaHUS K POSKTUPOBAHUIO (PYHIAMEHTOB
OOmume yka3aHus MO pacdyeTy OCHOBaHHH U (PyHIaMEHTOB
Oco0EHHOCTH MTPOSKTUPOBAHMS CBAMHBIX (DYHIAMEHTOB
OcoOeHHOCTH  TPOEKTHpOBaHWsI  (QYHAAMEHTOB  MAallMH  Ha
BEYHOMEP3JIBIX TPYHTaX

2. ®yHIaMEHTHI MAIIVH C BPAIAIOIIAMUCS YaCTIMHU.

3. ®yHIaMEHTHI MaIIMH C KPUBOLIUITHO-NIATYHHBIMA MEXaHH3MaMH.

4. ®yHIaMeHTHI Ky3HEYHBIX MOJIOTOB.

5. ®ynnameHTHl (OPMOBOYHBIX MAIIUH JTUTSHHOTO TIPOU3BOICTBA.

6.®OynnaMeHThl (OPMOBOYHBIX MAIIMH JUIs MPOU3BOACTBA COOPHOTO

xKene300eToHa.

7. ®yHnamMeHTH 000pyIOBaHUS KONPOBBIX OOWHBIX TUIOIIAIOK.

8. dyHmaMeHTHI JPOOHIIOK.

9. dyHaaMEeHTBI MEJIBHUYHBIX YCTAHOBOK.

10. ®yngaMeHThI IPECCOB.

11. dynagameHTs IPOKATHOTO 000PYHOBAHUS.

12. ®ynpaMeHTHI METAJUIOPEKYIIIUX CTAHKOB.



13. ®yHgaMeHThI BPAIIAIOMIMXCS ITCUCH.

[Mpuwnoxxkenne 1. Ob6sasamenvhoe. Pacder koyebanmii (HyHIaMEHTOB
MAIlIVH C IePHOINICCKUMH Harpy3KaMu

[punoxenne 2. Obszamenvroe. Pacder konebanuii (QyHIaMEHTOB
MAIIMH ¢ UMIYJIbCHBIMU HAarpy3KaMu

[punoxenune 3. Obszamenvroe. Pacder konebanuii (QyHIAMEHTOB
MAIlIMH Ha CITy4aiiHble TUHAMUYCCKHIE HArPy3KH

[Mpunoxenne 4. Obsazamenvnoe. Pacuer KojeOaHW MAaCCHBHBIX U
CTCHYATBIX  (DyHIaMEHTOB  MallMH  [pPH  KUHEMAaTHYCCKOM
BO30YKICHUH

[punoxenne 5. Cnpasounoe. OCHOBHBIC OyKBEHHBIE 0003HAYCHHSI.



