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} CrpouTe/ibHbIe HOPMBI U CHulI 2.02.05-87
TI'ocynapcrBeHHbIi NnpaBuJia
crpoutebHbIi komuter CCCP DyHIaMeHThI MALLMH
(T'occrpoit CCCP) ¢ JMHAMMYECKUMHU Bsamen riaapel
CHulI 11-19-79
HArpy3KaMu

Hacrosimye HOpMBI pacnpoCTpaHsIOTCS Ha MPOEKTHPOBaHHWE (YHAAMEHTOB MAIUH C
JUHAMUYECKHMMH Harpy3kaMu, B TOM 4Hcie (PyHAAaMEHTOB: MalllMH C BpallaloLUMUCST
YacTMHM, MalIMH C KPHUBOIIMIIHO-UIIATYHHBIMM MEXaHW3MaMH, KYy3HEUHBIX MOJIOTOB,
(GOpMOBOYHBIX MAIIMH JJIs  JIMTEHHOTO MPOU3BOJCTBA, (POPMOBOYHBIX MAIIUH  JUIS
IPOM3BOJICTBA COOPHOrO >Kee300€TOHA, KOMPOBOrO 000pyAoBaHHsS OOMHBIX IJIOIAJIOK,
IpOOMIIBHOTO, IPOKAaTHOTO, IPECccOBOro  00OpYyAOBaHHUS, MEJIbHUYHBIX YCTaHOBOK,
METAIIOPEKYIIMX CTAHKOB M BPAIIAIOIINX ITEU€EH.

@yHIaMEeHTHl MaIlIUH ¢ JUHAMHUYECKUMU Harpy3KaMHu, peIHa3HaueHbl Ui CTPOUTENbCTBA
B palioHax €O CJOXHBIMU HH)KEHEPHO-TEOJIOTUUECKUMHU YCIIOBUSIMU, B CEMCMMUYECKUX




paiioHax, Ha mOApadaThIBAEMBbIX TEPPUTOPHUIX, HA MPEINPUATHIX C CHUCTEMATHUYECKUM
BO3zelicTBHEM MOBBIIEHHBIX (Ooee 50 °C) TEXHOJIOTHMYECKUX TeMIIepaTyp, arpecCHUBHBIX
cpel U B JAPYrHX OCOOBIX YCIOBHUAX, CIEIYET MPOEKTUPOBAThH C YYETOM TpeOOBaHUM
COOTBETCTBYIOIIUX HOPMATUBHBIX IOKYMEHTOB.

1. OBIIME ITOJIOXKEHU A
NCXOJAHBIE JAHHBIE JUISA IPOEKTUPOBAHUA ®YHIAAMEHTOB

1.1. B cocraB UCXOIHBIX JaHHBIX JUISI MPOSKTUPOBaHHS (YHIAMEHTOB MAIIUH C
JTUHAMUYECKUMH Harpy3KaMu JOJIKHBI BXOJUTh:

TEXHUYECKasl XapaKTepPHCTUKA MAIIMHbI (HAUMEHOBAaHUE, THII, YUCIO OOOPOTOB B MUHYTY,
MOIIIHOCTh, O0Ilasg Macca M Macca JBHXKYLIMXCS YacTell, KUHEMaTH4ecKas cXxema
000pyI0BaHUS C MPHUBSI3KOM IBMKYILIUXCS MAcC, CKOPOCTh YAAPSIOMIMX YacTed U T.11.);

JaHHbIE O 3HAYEHMSIX, MECTax MPWIOKEHUS W HANpaBICHUSX ACUCTBUA CTATHYECKHX
Harpy3ok, a Takxe 00 aMIUIUTy/JaX, 9acToTax, ¢a3ax, 3aKoHe U3MEHEHHs BO BPEMEHH, MECTax
MPUIOKEHUS W HANpPaBICHUSX JEHCTBUS AUHAMHUYECKUX HArpy30K B PEKUME HOPMAIbHOMN
OKCIUTyaTalllH, a TaK)KE€ B aBaPHMHBIX PEKMMaX, B TOM YHCIIE HArpy30K, JCHCTBYIONIMX Ha
dbyHIaMeHTHBIE OONTHI: pa3Mephbl IJIOMAAOK IEepelayd Harpy3oK; CBEICHHS O HaIWYUH
3aBOICKON BHOPOM3OJISIIMK y MAIIMH C YKa3aHUEM AMHAMUYECKUX HArpy3o0K, IepeaaBacMbIX
Ha GYHIAMEHTHI C YIETOM 3TON BUOPOU3OIIALINY;

JAHHBIE O MPENeNbHBIX 3HAaUYeHUsIX Aedopmanuii pyHIaMEeHTOB M MX OCHOBAaHUH (Ocajka,
KpeH, mporu0® QyHIaMeHTa M ero SJIeMEHTOB, aMIUIMTYAa KoyieOaHWil U 1p.), €Cld TaKue
OTPAHHWYCHUS BBI3BIBAIOTCS YCIOBUSAMH TEXHOJOTHHU IMPOM3BOJCTBA, PaOOTHI MAIIMHBI WU
PSAAOM PacHOJI0KEHHOTO BBICOKOTOYHOTO M UYBCTBUTEIHHOIO K BUOpaLUAM OOOPYIOBaHMUS;
TpeOOBAHUS IO OTPAHMYCHUIO B3AaMMHBIX JIe()OpMAIUil OTICIIbHBIX YacTel MalllUHEI;

JaHHble 00 YCIIOBUSIX pa3MelleHuss MamuHbl (00opynoBaHus) Ha (QyHIAMEHTaXx:
oTaeNnbHbIe (DYHIAMEHTHI 1O/ KOKAYI0 MAIIuHy (arperat) WM IpyNIoBas MX yCTaHOBKA Ha
oOmiemM ¢yHIaMEHTe; JaHHBIE O XapaKTePUCTHKAX OMOPHBIX IUTUT (paM) arperupoBaHHOTO
000pyI0BaHUs, TAHHBIE O THUIIE UX COSAUHEHHS ¢ PyHIAMEHTOM;

yepTerku rabapuToB (yHZaMEeHTa B TpeaeNiax pacloNOKEHUs MAIIUHBI, JJIEMEHTOB ee
KpEIUICHHsI, a TaKKe BCIIOMOTATEIbHOTO OOOpYIOBaHWS W KOMMYHHKAIMA C yKa3aHHEM
pacmoOKeHUsI M pa3MepOB BBIEMOK, KaHAJOB M OTBEPCTUN, Pa3MEpOB MOJJIMBKUA U TP.,
YepTEe)KU PACIIONOKEHUST (QYHIaMEHTHBIX OOJNTOB C YKa3aHWEM WX THUIA W JUaMeTpa,
3aKJIaIHBIX JeTajeil, 000pPTOBOK U T.II.;

JMaHHBIE O TIPUBSA3KE TMPOEKTHpPYeMoro (yHIaMEeHTa K KOHCTPYKIHMSAM 3TaHHS
(coopykeHusi), B 4YacTHOCTH, K ero (yHJaMeHTaM, JaHHble 00 OCOOEHHOCTSX 3AaHus
(coopyKeHHs1), B TOM YHCJIE O BHJIE M PACIIOJIOKEHUN MUMEIONIETOCs B HeM 000pyIOBaHUS U
KOMMYHUKAaIUH;

JaHHbIE 00 WH)KEHEPHO-TEOJIOTUYECKUX YCIOBUAX y4acTKa CTPOUTENBCTBA M (DU3UKO-
MEXaHMYECKUX CBOWCTBAX TPYHTOB OCHOBaHMS Ha TIIYOMHY CXKHMaeMOW TOJIIH,
ompeaensseMoil B cooTBeTcTBUU ¢ TpeOoBammsmu CHull 2.02.01-83; namHble O
XapaKTepUCTUKAX BUOPOMOI3YyUyeCTH TPYHTOB B CIlydasx oOrpaHHuYeHus aedopMaruit
dbyHnameHTa; JaHHble O Kod(@HIMEHTaX >XECTKOCTH TPYHTOB OCHOBAaHUN M Hecyllen
CIIOCOOHOCTH CBail MPU CTATUYECKUX U AMHAMUYECKUX HArpy3Kax;

crienManbHble TPeOOBaHUS K 3amTe (yHAAMEHTa W €ro MPUSMKOB OT IMOJI3EMHBIX BOJ,
BO3/ICHCTBUS arpeCCUBHBIX CPE U MTPOMBINIIICHHBIX CTOKOB, TEMIIEPATYPHBIX BO3/IEHCTBUI;

JaHHbIE 00 WCIOJBh30BAHWU MAIllMH BO BPEMEHHU ISl (YHIAMEHTOB, CTPOSIIMXCS Ha
BEYHOMEP3JIbIX TPYHTAX.

KpoMe mepednciieHHBIX BBIIIE JaHHBIX, B COOTBETCTBYIOIIUX pa3/ieiax IPUBEICHBI
JOTIOTHUTEIbHBIE UCXOHBIE JaHHBIE U1 MPOEKTUPOBAHUS, BBITEKAIOIIME W3 Crenu(pUKu
Ka)XJIOTO BHJIa MAIIIHH.

BHeceHbl YT1BepKaeHbl \ Cpok




BHUUOCII um. I'epceBanoBa NOCTAHOBJIEHUEM BBeICHUSA
T'occrposa CCCP I'ocynapcTtBeHHOT0 B JlelicTBUE
crpoureabHoro komurera CCCP| 1 uroas 1988 r.
o1 16 oxkTsa0ps 1987 r. Ne 242

OBIIUE TPEBOBAHUSA K IIPOEKTUPOBAHUIO ®PYHIAMEHTOB

1.2. ®dynpaMeHThl MallMH C JAWHAMUYECKMMH Harpy3kaMu JOJDKHBI YIOBJIETBOPSTH
TpeOOBaHUSAM pacyeTa 1o MPOYHOCTU U MO MPUTOAHOCTU K HOPMaJIbHOW SKCILTyaTaluu, a s
(¢yHIaMEHTOB C pACHOJOXKEHHBIMM Ha HHUX pabO4YMMU MecTaMH - Takxke TpeOOBaHUAM
CTaH/IapTOB 0E30MaCHOCTH TPY/la B 4aCTH JAOMYCTUMBIX YPOBHEH BHOpaIuii.

Konebanus ¢pyHIaMEHTOB HE JOJDKHBI YKa3bIBaTh BPEIHOTO BIMSAHUS HA TEXHOJIOTUYECKHE
IpoLecchl, 00opynoBaHUE U TPUOOPHI, PACIONOKEHHbIE HAa (YHIaMEHTE WU BHE €ro, a
TaK)Ke Ha HaXOosIIrecst BOMU3U KOHCTPYKIIUY 3aHUIA U COOPYKCHUH.

[Ipu mpoexTupoBaHur (PYHAAMEHTOB MAIIUH C JUHAMUYECKHMMH Harpy3kamu cleayeT
yuuthkiBath TpeboBanus CHwull 2.02.01-83, CHull 2.02.03-85, CHull 2.03.01-84, CHull II-
23-81 u mip.

1.3. ®yHnamMeHThl MallliH ¢ AWHAMHYECKUMH Harpy3KamMyd MOTYT OBITh OCTOHHBIMH WIIH
JKEJIe300€TOHHBIMH ~ MOHOJHMTHBIMH, COOPHO-MOHOJUTHBIMU M COOpPHBIMH, a TIpU
COOTBETCTBYIOILIEM OOOCHOBAHUH - METAJUIMUECKUMHU.

MoHonutHble (QYHAAMEHTHI CIEAyeT MPOEKTUPOBATh TOJ BCE BHABI MAIUH C
JUHAMUYECKMMM Harpy3skamu, a cOOpHO-MOHOJIUTHbIE M COOpHbIE, KaK IMpPaBUJIO, - IOA
MalIMHBl TEPUOJUYECKOT0 JEHCTBUS (C BpalalOIIMMUCS YacTAMH, C KPUBOIIMITHO-
HIATYHHBIMU MEXaHU3MaMHU U Jp.).

1.4. Knacc OeroHa Mo MPOYHOCTH HA CXKATHE ISl MOHOJIUTHBIX MU COOPHO-MOHOJIUTHBIX
¢yHIaMeHTOB JaoJkeH OblTh He Huke B12,5, a mna cOopubix - He Hwxke B15. [lns
HEapMUPOBAHHBIX (YHIAMEHTOB CTAHKOB JOIyCKaeTcsl MPUMEHsSTh O0eToH kiacca B7,5. B
cllyuae OJIHOBPEMEHHOTO BO3ICHCTBUS Ha (yHIAMEHT JIWHAMHYECKOW HArpy3Kd U
MOBBIIIEHHBIX TEXHOJOTHYECKUX TEMIIepaTyp Kiacc O6eToHa J0JKeH ObITh He Huke B15.

1.5. ®dynHpaMeHTbl MalIUH JOMYCKAaeTCs MPOEKTUPOBAaTh OTACNIBHBIMH TOJ KaXKIYIO
MAaIIMHY (arperart) Wik OOIMMH TOJT HECKOJIBKO MAIllMH (arperaron).

@yHIaMEHThl MalllWH, Kak MpPaBUJIO, JOJKHBI OBITH OTAENEHbl CKBO3ZHBIM IIIBOM OT
CMEXHBIX (PYH/IaMEHTOB 3[JaHUs, COOPYKEHHS U 000PYAOBaHUs, a TAKXKE OT MOJa.

HNpumeuanue. Coenunenne GHyHAaMEHTOB MalMH ¢ (QYHIAMEHTAMH 3/IaHHS MM ONUPaHHE HAa HHUX
KOHCprKI_II/II‘/'I 3AaHUsA JOMYCKACTCd B OTACJIBHBIX ClIydadX, YKasaHHbBIX B OTACJIBHBIX COOTBCTCTBYIOIINUX
pasnenax.

1.6. C unenpto yMeHbIIeHUs BUOpanuid (yHIAMEHTOB MAalIMH C JUHAMHYECKHMU
Harpy3kamy TP COOTBETCTBYIOIIEM OOOCHOBAHHMH PEKOMEHIYETCS TpPEeayCMaTpHBATh HX
BUOPOU3OJISILIHUIO.

1.7. YcrpoiicTBO (yH/IaMEHTOB MAIllMH C TUHAMHYECKUMHU HArpy3Kamu, 3a UCKIIOUYECHUEM
byHaaMeHTOB TypOoarperaTroB MOIIHOCTBIO 25 ThIC. KBT 1 6ostee, 1omycKaeTcs Ha HaChITHBIX
TPpYHTaX, €CIH TaKWe TPYHTBI HE COJEp)KAT OPTaHWYECKHUX TNpUMeced, BBI3BIBAIOIINX
HEpaBHOMEpPHbIE OCaJIKM IPyHTa MpH ckaTuu. [Ipu 5TOM OCHOBaHHE M3 HACBITHBIX TPYHTOB
JOJKHO OBITh YIUIOTHEHO (TSDKEIBIMU TpaMOOBKaMH, BUOPHUPOBAaHMEM WM JAPYTUMHU
crioco6amu) B cooTBeTcTBUH ¢ TpeboBanusimu CHull 2.02.01-83.

Ipumeuanue. DyHAaMEHTH MalIMH HEUMITYyJIbCHOTO (HEYAAapHOTO) IEWHCTBHS C JBHIaTENSIMH
MomHocThI0 MeHee 500 KBT co cpeiHNM /aBieHHEM I10]] MTOJIOMIBOM (yHIaMEHTa OT PacUETHBIX CTATHYECKUX
Harpy301<1 menee 70 xIla (0,7 krc/cm?®) JIOITyCKaeTCsl BO3BOJMTh Ha HACHIIHBIX I'PYHTax 0e3 MCKYCCTBEHHOI'O
YIUTOTHEHUS, €CJIM BO3PAacT HACBHIIM W3 IMECYAHBIX TPYHTOB HE MEHEe JABYX JIeT M U3 IBUIEBATO-TIMHHUCTHIX
TPYHTOB HE MEHEe IISITH JIeT.

1 o
I[aﬂee BMECTO TEPMHUHA «CpCAHEC NaBJICHUEC 1OA MNOAOIIBOH (byHHaMCHTa OT PACYCTHBIX CTATHYCCKUX
Harpys3o0Kk» UCIOJIb3YCTCA TEPMHUH «CPEAHCE CTATUYCCKOC JaBJICHUC 11O/ HOHOHIBOﬁ @yHHaMCHTa».




1.8. Ilpu mpoexktupoBaHuM (yHIAMEHTOB MAIllMH HAa €CTECTBEHHOM OCHOBAHUU CIIEIYET
CTPEMHUTbCS K COBMEILEHUIO Ha OJHOM BEPTUKAIM LEHTpPA TSHKECTH IJIOLIAAU IOJOLIBBI
dyHgamMeHTa W JMHUN JEHCTBHA PABHOACHCTBYIONIEHW CTAaTUYECKUX HAarpy30K OT Beca
MallluHbl, (yHJAaMEHTa W TpyHTa Ha oOpe3ax M BbICTYNax (yHIaAMEHTa, a Ul CBallHBIX
dyHaaMEeHTOB - LEHTpa TSDKECTH IJIaHa CBall M JIMHUEM JNEHCTBHS paBHOACHCTBYIOLICH
CTaTUYECKUX HArpy30K OT Beca MAIlMHBl U POCTBEpKa. [IpM 3TOM SKCLEHTPUCHUTET, Kak
IIPaBWJIO, HE JOJDKEH MPEBBINIAThH (32 UCKIOYEHHEM CIIy4aeB, OTOBOPEHHBIX B OTAAJIEHHBIX
paszernax) Juisi TPyHTOB € pacueTHBIM conpoTuBieHueM Ry < 150 kIla (1,5 KFC/CMZ) 3 %, a s
ITPYHTOB C pacueTHbIM comnpotuBieHueM Ro > 150 xIla (1,5 KI‘C/CMZ), a TaKXe CBaMHBIX
(GyHaaMEHTOB M3 BHMCAYMX cBall - 5 % pa3Mepa CTOpOHBI MMOJOWIBHI (yHIAMEHTa, B
HAIpaBJICHUU KOTOPOM CMEIEH LIEHTp TsDKeCTU. 3HadeHue Rp cieayeT ompeneisaTh 10
tabnumuabpM ganHeiM CHull 2.02.01-83; st pyHmameHToB TypOOarperaroB 3KCIEHTPUCHUTET
HE JOJDKEH MpeBblmaTh 3 % yKa3aHHOTO pa3Mepa He3aBUCUMO OT 3HaueHus Ro. s
OCHOBAHUH, CIIOKEHHBIX CKAJIbHBIMU I'PYHTaMHM, a TaK)Ke CBaWHBIX ()yHAAMEHTOB U3 CBaii-
CTOEK, 3HAUEHUE SKCIIECHTPUCUTETA HE HOPMHUPYETCSL.

1.9. ®yHaMeHTHI MALIMH C IMHAMHYECKUMH Harpy3KaMH CleyeT POEeKTUPOBATh:

MacCUBHBIMU B BUJE 0JIOKa WJIM IUIMTHI C HEOOXOAWMBIMHM MPHUSMKaMH, KOJOJILUAMHU U
OTBEPCTUSAMHU Ul pa3MEIICHUs YacTeld MalluHbl, BCIOMOTATEeILHOTO O00O0pYAOBaHMUS,
KOMMYHUKalIUH U T.1.;

CTEHYATbIMM, COCTOSIIIMMU U3 HIDKHEH (QyHIaMEHTHOW IUIMTHI (MJIM POCTBEPKA), CUCTEMbI
CTEH W BEPXHEH IUIUTHI (WJIX pambl), HA KOTOPOH pacrojaraercs 00opya0BaHHeE;

pPaMHBIMHU, IPEACTABIISIFOIUMHI OO0 MPOCTPAHCTBEHHYIO KOHCTPYKIIMIO, COCTOSIIYIO, KaK
IPAaBWJIO, U3 BEPXHEW IUIUTHl WM CUCTEMbl OaJIOK, ONMUPAIOIIMXCS 4Yepe3 psa CTOEK Ha
HIDKHIOKO (DYHJJAMEHTHYIO IUIUTY;

00JIETYEHHBIMU PA3JIMYHBIX KOHCTPYKTUBHBIX THUIIOB, B TOM 4HCJIE 0€3pOCTBEPKOBBIMU
CBallHBIMU.

1.10. OOGopynoBanwe ¢  BpAIIAOIIUMHUCS  YacCTSAMU, KPUBOIIUITHO-IIATYHHBIMH
MEXaHU3MaMH M CTaHOYHOE O00OpYHOBaHHE, arperupyeMoe Ha >KeJle300€TOHHBIX OMOPHBIX
IUIMTaxX, JIOMYCKAETCs YCTaHaBIMBaTh 0e3 (PyHAAMEHTOB Ha MOJCTHJIAIONIMN CJIOH MOJIOB
NPOMBIIIJICHHBIX 3/1aHUI Mpu OOOCHOBAaHMM pacueToM, a TaKKe B CllydasX, YKa3aHHBIX B
COOTBETCTBYIOIIUX pa3jienax.

1.11. TlomomBy ¢yHOAaMEHTOB MaIllMH, KaK MpPaBUJIO, CJIEAyeT MpelycMaTpUBaTh
IPSIMOYTOJIBHOM ()OPMBI B IIJIaHE U pacrioyiaraTh Ha OJIHON OTMETKE.

BeicoTy (¢yHIaMeHTOB MalMH cleayeT Ha3HadaTb MUHUMalIbHOW U3  yCIOBHUH
pa3MenIeHus] TEXHOJIOTMYECKOTo 000pyJ0BaHMsl, BBIEMOK U IIAXT, a TAK)KE MIYOMHBI 3a/1€7KU
(byHIaMEHTHBIX OOJTOB.

1.12. ITpu npoeKTUPOBAHUH PaMHBIX (PYHIAMEHTOB PEKOMEHIYETCS:

coOuII0/IaTh CUMMETPHIO (PyH/JaMEHTa Kak Mo oOlLIeil reoMeTpuuecKkoil cxeme, Tak U IO
dbopme 2IIEMEHTOB;

pacrosaraTh pUresid MOoNepevyHbIX paM CHMMETPUYHO 10 OTHOLIEHHIO K OCSIM CTOEK;

n30erartp nepeay Harpy30K Ha purenu 1 O0ajaKku ¢ SKCIIEHTPUCUTETOM;

IPOEKTHPOBATh BEPX (PYHAaMEHTOB O€3 YCTYIOB IO BHICOTE;

Ha3HayaTh BBUIETHl BCEX KOHCOJEH MHUHHMAaJlbHO BO3MOXKHBIX Pa3MepoB, MPUUYEM BBICOTY
OIOPHOI'O CEYEHMs] KOHCOJIM IPU OTCYTCTBHUM COOTBETCTBYIOIMX PACUETOB NMPUHUMATh HE
menee 0,75 ee BbUIETA.

1.13. BricoTy HMXHeW (yHIAMEHTHOW IUIMTHI B CTEHYATBHIX W PAMHBIX (yHIAaMEHTax
cilenyeT MpUHUMATh MO pacuery, Ho He MeHee 0,4 M U He MeHee TOJIIUHBI CTEHbI WIIN
6oJbIIer0 pa3mepa CTOeK.

BepxHsist sxene300eToHHasi MTa (pama) cTeH4aToro (pyHaaMeHTa JOJIKHA OBITh KECTKO
CBs3aHA CO CTeHaMU. HMKHIOIO MOBEPXHOCTH IUIUTHI PEKOMEHIYETCS BBINOIHATH HA OJHOMN
OTMETKE.



Crenbl cnepyer pacrnosaratb, Kak IIPaBWJIO, BJOJIb JEHCTBUS TOPHU3OHTAIbHBIX
JUHAMUYECKUX HArpy30K.

1.14. Tunsl (QyHAaMEHTHBIX OOJITOB, CHOCOOBI MX YCTaHOBKM, a TaK)K€ Marepuanl u
YCTAHOBOYHBIE IapaMeTpbl ClleAyeT Ha3HauaTb B COOTBETCTBUU C TpedoBanusmu CHull
2.09.03-85.

[Tpu ynapHO Harpyske, a Takke IpU JMHAMMUYECKUX Harpy3kax, TpeOYIOUIMX YCTaHOBKHU
00JITOB TMamMeTpoM He MeHee 42 MM, ClIeyeT MIPUMEHSATh ChbeMHbIE (PYHIaMEHTHBIE OOJTHI.

PaccrosiHue OT HM)KHUX KOHIIOB OOJITOB JI0 MOAOMIBBI (PyHAaMEHTa IOJDKHO OBITh HE
menee 100 mm.

1.15. KOHCTpYKTUBHOE apMHPOBAHNE MAaCCUBHBIX (DYHIaMEHTOB IIpelycMaTpuBaeT ood1ee
apMHMpOBaHHE IO IOJOIIBE M MECTHOE I0J CTaHMHAMU MAIMH U B MECTaXx pPE3KOro
U3MEHEHUS Pa3MEpOB ceueHUs (pyHIaMeHTa.

[lpu apmupoBaHUM TOAOMIBB (YHIAMEHTOB IUAMETPBl MPOAOJIBHBIX U MOMEPEYHBIX
CTep>KHEH ciiefyeT npUHUMaTh He MeHee 10 MM Ipu CTOpOHE MOJOLIBBI MeHee 3 M U He
MeHee 12 MM ripu OosiblieM pazMepe ¢ marom crepaHeit 200 mm.

[Ipy MecTHOM apMHpPOBAHMU NOJ] CTAaHMHAMM MAIIUH HEYAAPHOIO ACWCTBUS AUAMETP
CTep)KHEH clenyeT TNpPUHUMATh B 3aBHCHMOCTHM OT JUaMeTpa OOJTOB, KPETSIuX
oOopynoBanue K (yHnamenram, corjacHo Taba. 1. Ilpu sTOM pasmep CeTOK IOJKEH
IpeBbIIaTh pa3Mep CTaHWHBI MAlIMHBI B IUIaHe, Kak mpaswio, Ha 300 - 600 MM B
3aBUCUMOCTH OT AMaMeTpa apMaTypsl, paBHOH 10 - 20 MM cooTBeTCTBEHHO. PekomeH 1yeMblii
niar crepaxHent - 200 Mm.

MectHoe apMmHpoBaHME IO/ CTaHMHAMM MAIIMH C YJApPHBIMU Harpy3kamu clieayer
IIPOU3BOJUTH COTJIACHO YKA3aHUSM COOTBETCTBYIOIIMX PA3/IEIIOB.

Jis  apMupoBaHMs Y4acTKOB (YHIAaMEHTOB, BOCIPUHHMMAIOLIMX yJapHble HarpyskH,
ClIeAyeT, KaK MPaBHUJIO, MPUMEHATH BS3aHHYIO apMaTypy. [Ipu 3TOM 3amuTHBIN cnoii 6eToHa
cienyeT NpuHUMarTh He MeHee 30 MM.

Tabnuna l
Juamerp 00ATOB Juisi KpeIUICHHS Menee 42 42-56 bonee 56
000pyOBaHUs, MM
Junametp cTepykHeH, MM 10-12 12-16 16-20

llpumedanne. B MaccuBHBIX (DyHIAMEHTAX MALIMH HEYIapHOTO AeicTBHs o6bemMoM 20 M° u MeHee
o0l11ee apMUpPOBaHKE 10 MOJOIIBE JIOMYCKAETCs HE PEyCMaTpUBAaTh.

1.16. ApmupoBaHH€e 1€MEHTOB CTEHUYAThIX M PaMHBIX (PYHIAMEHTOB OCYIIECTBISETCS 1O
pacuery B coorBercTBUU ¢ TpeboBanusmu CHull 2.03.01-84 ¢ yuetom ciemyronmx
JIOTIIOJTHUTEIIbHBIX YKA3aHUM:

apmaTtypa OaJioK, purejied M CTOEK JOKHA MMETh 3aMKHYTHIE XOMYTHI HJIM CTEPKHH,
IIPUBAPEHHBIE K MPOJOJIBHBIM CTEPKHAM I10 IIEPUMETPY ITONIEPEYHOTO CEUEHUSI KOHCTPYKLUU;

CTOWKH CJEeIyIOT apMUPOBaTh CHMMETPUUYHOM MPOJOJIBHON apMaTypoil ¢ maroM He Oosee
300 mwm;

1Mo OOKOBBIM T'paHsIM 0ajoK W puresieil He pexke dyeM depe3 300 MM 1O BBICOTE CEUYCHUS
clelyeT yCTaHABJIMBATh IPOMEKYTOUHBIE CTEPKHU TUAMETPOM HE MeHee 12 mwm;

MpU  KOHCTPYKTMBHOM apMHPOBAaHWUM CTEH CTEHYaToro (QyHAaMEHTa JIHaAMETP
BEPTHKAIBHBIX CTEP>KHEH NOJDKEH ObITh He MeHee 12 MM, a TOpU3OHTaNbHBIX - HE MeHee 10
mM. [1lar cTepxHeil B 000X HampaBiIeHUX CilelyeT IpUHUMaTh paBHbIM 200 MM.

1.17. TemneparypHo-ycaJiouHble IIBBI B (QyHIAMEHTaX CJEIyeT, Kak [paBuio,
MpeaycMaTpruBaTh Ha PACCTOSHUSX

JUTSI MOHOJTUTHBIX O€TOHHBIX (pyHAaMeHTOB 20 M;

JUTST 5KeNIe300€TOHHBIX (QyHIaMEHTOB MOHOJTUTHBIX 40 M, COOPHO-MOHOJMUTHBIX S0 M.

VYkazaHHBIE PACCTOSIHHUSI MOTYT OBITh YBEITHYEHBI MPU COOTBETCTBYIONIEM OOOCHOBAHUHU.
[Ipu >TOM MIBBI ClIETyEeT PACIOJIONKUTH TAaKMM 00pa3oM, 4TOOBI HA OTAEITBHBIX YYacTKax




dyHaaMeHTa, pasJelieHHBIX IIBAMHU, pa3MECTUTh OOOpYJOBaHUE, HE CBSA3aHHOE >KECTKO
MEXITy COOOM.

JUiss yMEeHBIIEHUSI TeMIIepaTypHBIX JedopManuii JOMyCKAaeTCsl yCTpauBaTh BPEMEHHBIC
TEeMITEPaTyPHO-yCaI0UHbIC IIBHI.

[Ipu orpanuyenun mnporuba ¢yHIAMEHTa MO TEXHOJOTUYECKUM TPEOOBAHUSM BMECTO
TEeMIIEPAaTYpHO-yCaJI0OUYHBIX ~ IIBOB  CJIEIyeT  HpeAycMaTpUBaTh  MEPONPHATHUS IO
PETyJIMPOBAHUIO TEMIIEPATYPHOTO peXUMa IpU yKiaake 6eToHa. B aTom ciydae ycTpoicTBO
BPEMEHHBIX TEMIIEPATYyPHO-YCAIOUYHBIX IIIBOB HE JOIYCKAETCS.

1.18. [y ¢pyHAaMEHTOB WJIM MX OTAEIBHBIX YYaCTKOB, IOJBEPTAIOIIMXCS BO3CHCTBUIO
arpecCHBHBIX CpeJl, AOJDKHBI OBITh HMPETYCMOTPEHBI MEPHI 10 MX 3AIIUTE B COOTBETCTBUU C
tpeboBanusimu CHull 2.03.11-85.

OBIIUE YKA3AHUSA IO PACUETY OCHOBAHUM U ®YHIAMEHTOB

1.19. Pacuer ¢yHIaMEHTOB MAIllMH ¥ KX OCHOBAHUI BKJIFOYACT:

orpeziesieHue aMILTUTY]] KoseOaHuil a (yH/1aMEeHTOB WU OTIENIbHBIX UX 3JIEMEHTOB,;

MPOBEPKY CPEIHEr0 CTAaTHCTUYECKOTO JaBJICHHS IO TIOMOMBON (yHIaMeHTa Ha
€CTEeCTBEHHOM OCHOBAHUM p WM HECYIEl ClIOCOOHOCTHIO CBaif;

pacder MpOYHOCTH JIEMEHTOB KOHCTPYKIHMHA (DyHIaMEHTA.

[Ipy wHamuuuu B 3JaHUM HAa T[POCKTHPOBAHHE TEXHOJIOTMYECKUX TpeOOBaHUM,
OTPAaHMYMBAIONINX TIepeMenieHus u nedopmanuu (QpyHIAMEHTa, CICAYET BBIMOJIHHUTH HX
CTaTHYECKUN pacyeT U3 YCIOBUS COBMECTHOMU AeopMaliii OCHOBaHHS U (DyHIaMEeHTa.

Tabnuma 2
MamuHbl [IpenenbHO fomycTUMAast aMIUINTY1a KOJIEOAHUH @, MM

C BpamamomuMHCS  YacTIMH IIPH  YacToTe I'opu3oHTaIBHBIX BeprukanpHbIX
BpalleHus, 00/MHH:

menee 500 0,2 0,15

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

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

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

coime 1500 0,05 -
C KpHUBOUIMIIHO-IIATYHHBIMH MeXaHM3MaMu Tipu| s mepBoi TapMOHHUKH Jl1st BTOpO#i rapMOHHKE
4acTOTE BpAIICHUs, 00/MUH:

menee 200 0,25 0,15

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

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

cBbItre 600 0,1 0,05
JpoOniku KOHYCHBIE U IIEKOBBIC 0,3
JpoOHIKH MOJOTKOBBIE Kak ju1s ManmvH ¢ BpaIaromMIcs YacTsIMA
Ky3HeuHble MOJIOTBI 1,2 (0,8%)
Ipeccer 0,25
DOpMOBOUHBIE MALTUHBI 0,5 wm mo I'OCT 12.1.012-78 (mpu pacroyio)keHUH Ha

¢dyHaMeHTax paboYHux MecT)

MenbHuIEL 0,1**

* HpI/I BO3BCACHUU prH)IaMeHTOB Ha BCE€X BOJOHACBINICHHBIX IIECKaAX, a TAKXC Ha MCIKHX U IbLUICBATBIX
MAaJIOBJIQXKHBIX U BJIAKHBIX IICCKaX.
** CpenHekBaIpaTHUECKOE 3HAUCHNE aMIUIATY bl KOJICOaHHIHA.

HDpumewanus: 1. JInd npoMeXyTOYHBIX 3HAYEHHI YacTOTHI BpAlIeHHWS NPEACTHHO IOMyCTHMAs
AMIUTUTYZA OTIPEJENAETCS] UHTEPHOSILUEH.

2. dnst MammH ¢ yactoTol Bpamenus 200 06/MuH 1 MeHee npH BbIcoTe QyHIaMeHTOB Oojee 5 M IpeAenbHO
JlollycTUMast aMIUIUTyJa yBennausaercs Ha 20 %.

1.20. AMIIIATYABI BEIHYKJIEHHBIX U CBOOOJIHBIX KoJieOaHUN (yHIaMEHTa WU OTIEIbHBIX
€ro 3JIEMEHTOB CJIEYeT OMNpPEACNATh ISl Pa3ju4HbIX TUIIOB MAIIWH COIJIACHO YKa3aHUSM




COOTBETCTBYIOIIMX pazaenoB. OnpeneneHne aMIUIMTY ] KoJIeOaHH POU3BOJUTCS pa3iebHO
10 HaMpaBJIEHUSAM U COOTBETCTBYIOIIUM YaCTOTaM KOJIeOaHHH.
AMIuIATYIBI KONlebanuil pyHaaMeHTa JOKHBI yIOBIETBOPSTH YCIOBUIO

asa, (1)
r7ie a - HauboubIIast aMIUIMTY/a KoseOanuii hyHIaMeHTa, onpeenseMas pacueToMm;

@y - IpeIeNIbHO  IOIMYCTUMAasi aMIUIMTYAa KoyeOaHuil QyHIaMeHTa, ycTaHaBlIMBaeMast

3aJJaHMEeM Ha TPOCKTHPOBAaHHWE, a MpPHU €€ OTCYTCTBUHM B 33/JlaHUU NPUHUMaeMas 110
Tab. 2.

[Tpu pacuere xoneOanuil pyHIaMEHTOB MAIIMH JOITYCKAETCS:

paccMarpuBaTh OCHOBaHHME KakK YIPYTo-BsI3KO€ JHHEHHO aedopMupyeMoe, CBOMCTBa
KOTOPOT'O OIpPENeNAoTCss KOAPPHUIMEHTAMH YIIPYroro PaBHOMEPHOTO M HEPABHOMEPHOTO
CKaTHs, YNPYroro paBHOMEPHOTO M HEPAaBHOMEPHOTO CABHra W KOd(QHUIMEHTaMH,
XapaKTEPU3YIOIUMU JIeMII(UPOBAHNUE,;

HE YYWTBHIBATh SKCICHTPUCHTET B paclpelelieHud Macc (yHIaMeHTa, €CclId OH He
NPEBBINIACT 3HAYCHNH, YKa3aHHBIX B II. 1.8;

IpU yOpyroM HEpaBHOMEPHOM CXKAaTHH (IIOBOPOTE IMOJIOUIBBI (PyHIAaMEHTa OTHOCHTEILHO
TOPU3OHTAILHOW OCH, TMPOXOMSIIEH dYepe3 MEeHTP TSDKECTH TNOAOMBHI  (pyHIaMeHTa
NEePHCHANKYISIPHO TUIOCKOCTH KOJICOaHMid) JOMyCKaeTcss IMPUHUMATh, YTO IUIOCKOCTh
KoJICOaHUH TapajuleNibHa JIMHUHU JEHCTBUS BO3MYIIAIOUICH CHIIBI WJIM TUIOCKOCTH JEHCTBHUS
BO3MYILIAIOIIETO MOMEHTA.

[Tpu neiictBuu Ha QyHIAMEHT MAIIMHBI OTHOBPEMEHHO HECKOJIBKMX BO3MYIIAIONINX CHII U
OTCYTCTBUU JTAaHHBIX 00 UX ()a30BOM COOTHOILIEHUU PAaCCMaTPUBAIOTCSl BAPUAHTHI CHH()A3HOTO
U TpoTHUBO(A3HOTO NEeHCTBUS CHJI, BBI3BIBAONINE HamOoiiee HEOIaromnpusTHbIE (OPMBI
KoJie0aHui.

1.21. Cpennee craTudeckoe HaBJI€HHME I0OJ IOAOLIBOM (yHIaMEHTa Ha €CTECTBEHHOM
OCHOBAaHMHU p Ul BCEX TUIIOB MAIllMH, NEPEUYMUCICHHBIX B Tald. 3, MODKHO YJOBIETBOPSTH
YCIIOBHUIO

P< 0 raR, 2)

IJie p - CpeiHee CTaTUCTUYECKOE JJaBJIEHHUE 1101 NOJOUIBON (hyHIAMEHTAa,

Ye0 - KOO PHUIIUEHT ycTIOBHIA pabOThI, MPUHUMAEMBIH 10 Tab1. 3;

Ye1 - KOO PUIUEHT ycIOBHI pabOThl TPYHTOB OCHOBAHUS, MPUHUMAEMBbIH IS MEIKUX U
NIBUIEBATBIX BOJIOHACBHIIICHHBIX IECKOB U IBLIEBATO-TJIMHUCTBIX TPYHTOB TEKy4el
KOHCUCTEHIIMH paBHbIM 0,7 (Ipu OpOeKTHpPOBaHUM (YHIAMEHTOB C MAaccoi
najaronmx yacreit 6onee 10 T 3HaueHue koddpduumenta yq = 0,7 npuHUMaeTcs
TaKKe JUISI MAaJOBJIAXHBIX UM BIAQXHBIX MEJIKUX M IMbUIEBAThIX IE€CKOB U
BOJIOHACBIIIIEHHBIX TMECKOB CpEeIHEH KPYNMHOCTH M KPYIHBIX); JJII BCEX OCTAJIbHBIX
BUJIOB U COCTOSIHUM TPYHTOB )1 = 1;

R - pacdyeTHOoe CONpPOTHBIEHHE TPYHTAa OCHOBAHUS, OINPEAEISIEMOE B COOTBETCTBHH C
tpeboBanussmu CHull 2.02.01-83.

Taonuira 3
I P— Koaddumunent ycnopuit
paboTHI ¥.0

C KpUBOLIMITHO-IIATYHHBIMH MEXaHN3MaMH, MIPECChl, METAUIOPEKYIIHE CTaHKH, 1,0
BpallaoIIUeCs IeYH, IPOKATHOE 000Py10BaHHE

C BpamaromumMucs 9acTsaMi, IpOOHIIKHA, METbHIYHBIE YCTAHOBKU 0,8

Ky3neuneile MOJOTH, (OPMOBOYHBIE MAIIWHBI, O00OpynOBaHHE OOWHBIX 0,5

TUTOIA/IOK, TSI KOTOPBIX (DyHJAMEHTHI BRIIIOTHSIOTCS B BUe Kopoba

1.22. PacueT NpPOYHOCTH 3JIEMEHTOB KOHCTPYKIHMH (YHAAMEHTOB pa3IHYHBIX THIIOB
MalIMH JIOMYCKAeTCs IMPOU3BOJUTh HA CTATUYECKOE JIEHCTBHUE PACUETHBIX IUHAMHYECKUX




Harpy3ok, omnpenensgeMsix o dopmyse (3). Pacyer MaccUBHBIX (yHAAMEHTOB HA MPOYHOCTD,
32 UCKIIIOYEHUEM OCJIAOJIEHHBIX CEUEHHMH, KOHCOJbHBIX YYaCTKOB M IIp., KaK MpaBWJIO, HE
HPOU3BOJISATCS.

1.23. Tlpu omnpeneneHun pacueTHbIX CTATUYECKUX HATPY30K, B UUCIIO KOTOPBIX BXOJSAT BEC
¢ynnamenTa, Bec TpyHTa Ha oOpe3ax (QyHIaMeHTa, BEC MALIMHBI U BEC BCIIOMOTAaTEIbHOTO
o0opynoBaHus, K03()(PUIMEHT HAEKHOCTH 1O HArpy3Ke j NPUHUMAETCS B COOTBETCTBHHM C
tpeboBanusimu CHull 2.01.07-85 mpu pacuere mpoyHOCTH M paBHBIM | NpH TpPOBEpPKE
CPEIHEro CTAaTUCTUYECKOTO JAaBJICHHs 1101 HOJOBON (QyHIAMEHTA.

PacuerHble auHaMu4eckue HArpy3ku Fy OT AMHAMHYECKOTO BO3JCHCTBUS JIBUKYIIUXCS
yacTell MalluMHbl WIM Harpy3kH, MpeICTaBIIAIOLIME KakoW-1M00 OCOOBI BUJA CHUIIOBOTO
BO3CUCTBUS (HallpUMep, MOMEHT KOPOTKOT'O 3aMbIKaHHUs1, OOPBIB MOJIOTKA MEJIBHUIIBI U T.I1.),
OIpeNIeNIAI0TCA:

npu pacueTe KojeOaHUil Mpon3BeICHNE 3HAUCHUSI HOPMATUBHOM IUHAMHUYECKON HArpy3Ku
Fn, COOTBETCTBYIOIIEIO HOPMAJIBHOMY 3KCIUIyaTAallMOHHOMY PEXHMY pabOThl MAIIMHBI U
NPUHUMAEMOTO0 TI0 YKa3aHUSIM COOTBETCTBYIOIIMX pa3lelioB MM 10 3a/JaHUI0 Ha
IPOEKTHPOBaHUE, U KO3 PULIMEeHTa HAIeKHOCTH 10 Harpyske j = 1,

IpU pacyere NPOYHOCTH JIEMEHTOB KOHCTPYKLUHM (pyHAaMeHTa 1o popmyie

Fa =1 nFn (3)

e % U 1 - KOOPPUIHEHTH COOTBETCTBEHHO HAJEKHOCTH IO HArpy3ke U JUHAMUYHOCTH,
MIpUHUMAaeMble 1o Tal. 4;
Fn- HOpmaTuBHOE 3HA4YeHHME JAMHAMHUYECKON  HArpy3kd, COOTBETCTBYIOIICE
HOPMaJIbHOMY SKCILTyaTallHOHHOMY PEXHUMY padOThl MallMHBI WK 0COOOMY
CHUJIOBOMY BO3/ICHCTBUIO M MPUHUMAEMOE MO COOTBETCTBYIOLIUM pa3jiesiaM HIIH
IO 33/IaHUI0 Ha IPOEKTUPOBAHUE.

Tabnuma 4
Koadbdunment Koaddunment nuaaMudaHoOCTH 77 151
MaruHsl HAJIE)KHOCTH T10 HaATPy30K
HArpy3Ke % BEPTHUKAIBHBIX TOPH30HTAIHHBIX
C BpamammuMics 9acTsIMu:
a) Harpy3Kd, CO34aBacMble JBIDKYIIUMIUCS
YacTAMH MAIMHBI, [PU YacTOTe BPAIICHUS,
00/MHuH:
menee 500 4 3 2
ot 500 mo 1500 4 3-6* 2
« 1500 « 2000 4 6-10* 2
¢B. 2000 4 10 2
0) Harpy3KHd OT MOMEHTa KOPOTKOTO 3aMBIKAHHS 1 2 -
C KpHBOIIWIHO-MIATYHHBIMH MeEXaHHU3MaMH IIpH
4acTOTe BpalICHUs, 00/MHUH:
110 600 2 1 1
¢B. 600 1 4 2
JpoOuiiku mexoBbie, KOHYCHBIE 1,3 1,2 1,2
JpoOuinku MOTOTKOBBIE 4 1
MenbHuLB 1,3 - 1
IIpeccor 1,5 2 2
IIpokaTHOE 0OOpyHOBaHUE 1,2 2 2
Bpamaromiuecs neuu 1(2**) 1 1

*JI1  NpOMEXYTOYHBIX 3HAYSHWH 4YacTOThl BpaIlEHHs 3HaueHWs Kod(p¢HUuMeHTa JTUHAMHYHOCTH
ONPEAEIISAIOTCA UHTEPIIOISILIUEH.

**Jlna xpaHUX omop (GyHAAMEHTa K TOPH30HTAJIBHOIN Harpyske, ACHCTBYIONIEH MOMEpeK ocH medd (mpu
qucIie onop 0oJiee IBYX).

HNpumevanus: 1. Jna typbomammH MoIIHOCTEIO Oonee 25 Thic. KBT 3HaueHme kod¢duimeHra 7
CJIelyeT YMEHBINATh B /IBa pa3a.




2. Jlnsd MalMH C BPAIAIONIMMHCS YacTAMH, Y KOTOPBIX HMEIOTCS Takoke BO3BPATHO-NOCTYIATENHHO
IBIKyIIeHcs Macchl, KO3(QGHUIUEHT HaJeKHOCTH [0 Harpy3ke Ui AMHAMHYECKHX Harpy3okK, CO3JaBacMBbIX
9THMH MaccaMH, cieayeT npuHuMars % = 1,3.

3. 3Ha4yeHust Ko PHULIMEHTA 77 OTHOCSTCS K jKene300eTOHHBIM (hyHaameHTaM. Jist cTainbHBIX (yHIAMEHTOB
ClleqyeT IPOU3BOIUTL JHHAMHYECKUH pacyer.

4. IlpuBeneHHbIC B TaOJIMIIE 3HAYCHUS 7] YIUTHIBAIOT 3HAKOIIEPEMEHHOE JICHCTBUE Harpy30K.

1.24. Tlpu npoexTUpoBaHWU (HYHIAMEHTOB MAIIWH C AMHAMHUYECKUMHU Harpy3kamu JUis
CTPOMTENBCTBA B CEHCMMUYECKMX palOHaX pacdyeT IPOYHOCTH 3JIEMEHTOB MAacCHUBHBIX
(byHIaMEHTOB ClIeyeT MPOU3BOJUTH O€3 yueTa CeHCMHUECKUX BO3ICHCTBUIM.

[Ipu pacuyere paMHBIX, CTEHYaTBIX M OOJErYyeHHbIX (YHIAMEHTOB Ha ceilicMuYeckue
BO3/ICUCTBUS B 0CO00OE COUETAHME HArPy30K CIEAyeT BKIIOYATh PACUETHBIC AMHAMUYECKHE
Harpy3kd, CO3JaBaeMble MallMHAMH B HOPMAJbHOM 3KCIUIyaTallUOHHOM pEXHME, C
K03 PHUIIMEHTOM HASKHOCTHU 1O Harpy3ke # = 1.

1.25. OcHOBHYIO YOPYIyH XapakTEPUCTHKY €CTECTBEHHBIX OCHOBaHUN (PyHIaMEHTOB
MammH - Kod(pQUIMEHT yIpyroro pasHoMepHoro ckatms, C, kH/M® (tc/m°), cmemyer
OIpEAENATh, KaK MIPaBUIIo, 110 pe3yIbTaTaM UCIBITAHUH.

[Ipyu OTCYTCTBHHM SKCIIEpPUMEHTAJBHBIX JaHHBIX 3HaueHue C; I (GyHAAMEHTOB C
IIomanbio mogousel A He Goee 200 M JIOTTYCKAETCS OMPEIEIATh 0 (popMyIie

C, =b,E 1+\/% \
(4)

rae by - koaddunuenr, M'l, MIPUHUMAEMBIN PaBHBIM JJIS TIECUAHBIX TPYHTOB 1, 1751 cymeceit u
CYIJIMHKOB 1,2, A7 TIMH ¥ KPYTHOOOJIOMOYHBIX TPYHTOB 1,5;
E- w™onmyne pedopmammu  TpyHTa TOJ MOAOMBOW  (yHmameHTta, klla (TC/MZ),
onpenensieMblii B cooTBeTcTBUU ¢ TpedoBanusmu CHull 2.02.01-83;
A10=10 M%;
A - Tomaae moIomBE GyHIAMEHTA, M2,
Hns pyHmaMeHTOB C TIIIOMIAAbi0 TMOAOMBHI A, mpeBbimarome 200 M2, 3HAYCHHE
koad¢uimenta C; mpuHUMAETCs Kak AJs (YHIaMEHTOB C MJIOMAAbI0 TOJOMIBEI A = 200M°.
1.26. Koadduuuentsl ymnpyroro HepaBHoMmepHoro cxkarus C, kH/m (TC/M3), yIpyroro
paBHOMepHoro casura C, xkH/m (TC/Ms), u ynpyroro HepasHoMepHoro ciasura C, xH/m
(tc/m), IIPUHUMAIOTCSI pABHBIMHU:

CX = 0,7CZ; (6)
Cy =Cqi 7)

1.27. Ko>ppuuueHTsl KECTKOCTH Il ecTecTBeHHBbIX ocHoBaHumil K; K, Ky, K,
OTIPENIETISAIOTCS IO (hopMyTIaM:
IpU yIpYroM paBHOMEpHOM cxatuu - K;, kH/M (Tc/m),

K, =C,A (8)
IIpU YIPYTrOM HEPaBHOMEPHOM CKaTHH (TIOBOPOTE MOJOMIBHI (PyH/IAMEHTa OTHOCHUTENIBHO

TOPU30OHTAILHOW OCH, MPOXOAAIIEH dYepe3 LEHTp TKECTH TMOAOMIBHI  (pyHIaMEeHTa
NEePHEHAUKYIISIPHO IIOCKOCTH Konebanuit) - K, kH M (Tc M),

Ko =Cply: 9)

IIpU yIpyrom paBHoMepHoM casure - Ky, kH/M (Tc/m),



KX = CXA, (10)

IpU YIPYroM HEpaBHOMEPHOM CABHIre (IIOBOPOTE MOJOLIBBI (PyHAAMEHTa OTHOCHUTEJIBHO
BEPTUKAJILHOH OCH, IPOXOJAILEH yepe3 LEHTp TsKeCTH HopouBbl GyHnamenTa) - K, kH-m
(Tc-m),

v vy (11)

B dopmynax (9), (11):

l, m |, - COOTBETCTBEHHO MOMEHT HHEPLUH IUIOWAJU IOJOIIBEL (yHIAMEHTa
OTHOCHUTEJIbHO TOPU3OHTAJIILHOM OCH, TMEPHEeHIUKYISIPHOU IUIOCKOCTU
Kosie0aHul, U BEpTUKAIbHONU ocu (DyHIaMEHTa, MPOXOASIIUX Yepe3 LEHTP
TSDKECTH IIOOLIBEL, M.

1.28. Hemndupyronme CBONCTBa OCHOBAHHUS JODKHBI YUHUTHIBATHCS OTHOCHUTEIHHBIM
nemndupoBanreM ¢ (07 KPUTUYECKOTO 3aTyXaHWsl KojieOaHWi), OIpeneiseMbIM, Kak
MIpaBUJIO, MO PE3yJabTaTaM HCIIBITAHUH.

[Ipy OTCYTCTBMM 3KCHEPUMEHTANBHBIX JaHHBIX OTHOCUTENbHOE JeMI(pUPOBAHUE IS
BEePTHKAIBHBIX KOJICOAHUH AoITycKaeTcs & ONpenessaTh Mo (opMyliam:

JUTSl yCTAaHOBUBIIUXCS (TAPMOHHYECKHX) U CITYYalHBIX KoJeOaHui

*

2 0,7

é:z = é:z = ;

*MopMyIbl B CKOOKaX COOTBETCTBYIOT «TEXHUUECKOI» CUCTEME €ANHHILI.

JUTSL HEYCTAaHOBUBIIUXCS (MMITYJIBCHBIX ) KOJIGOaHMIA

E E
§Z=6 C— 5222 C_ 1
2P 2P (13)

rae p - To xe, yto B 0. 1.21, klla (TC/MZ);

E -T1o xe, uto B 1. 1.25.

[Tpu pacuere (yHIAMEHTOB JIOMYCKAeTCs B KaueCTBE XapaKTEPUCTHUKHU JAeMI(UPOBAHUS
HCIIOJIB30BaTh MOAYJb 3aTyXxaHus, @Dz, ¢, ONPEAEIAEMBbIN I TAPMOHUYECKUX U CIy4alHbBIX
Kosebanuit mo popmyrne

@ L6 @ 05
z = — 7 = —— |.
VCe (14)

.

JUis UMITyNbCHBIX KoJieOaHMii 3HaueHne @7 yBeIMUMBAETCS B J1Ba pasa.

1.29. OtHocuTenbHOE IeMI(GUPOBAHWE W MOJYJb 3aTyXaHUs Il TOPU3OHTAIBHBIX U
BpalaTelIbHbIX KOJNEOAHUH OTHOCHUTENBHO TOPU3OHTAJIBHOM W BEPTUKAIBHOM oOcei
MIPUHUMAIOTCS] PAaBHBIMH:

é:x :0’652; D, = 016@2; (15)
Sx =058, @, =050,; (16)

&y =035, @, = 0’3@2; (17)



1.30. Ilpu rpymmnoBoi ycTaHOBKE j OJJHOTHITHBIX MAIlIWH Ha 00IIeM (yHIaMCHTE 3HAYCHUS
aMIUTATY]] KoeOanuil GpyHIaMeHTa a CliefyeT ONmpeessaTh Npu | = 2 Kak CyMMY aMIUTUTY/I,
npu | > 2 - o popmysie

: (18)

rae K- ko3 duIMenT, npuHUMAaeMblid JJIs1 MAIIMH TEPHOANYECKOr0 ACHCTBHS PaBHBIM 1,5,
JUIST MAaIllliH C HMMITYJIbCHBIMU Harpy3kamu - 0,7, Ui MamuH CO CIIyYailHBIMU
JTUHAMUYECKUMH Harpy3kami - 1;

«; - aMIUIATYy1a KojiebaHuit pyHaIaMeHTa mpu padboTe I-i MallliHBbI;
J - Y4MCIIO MaIIIKH.

PacuerHbie 3HaUCHUS aMIUTUTY/I JTOJKHBI YAOBICTBOPATH ycaoBuiO (1).

[Tpu rpynmnoBoil ycTaHOBKE pa3jiMYHOrO TUIA MAIIUH Ha 00IIeM (yHIaMEHTEe aMILTUTYIy
KoneOanuit (QyHmaMeHTa CcleayeT ONpeNeNiaTh Kak CyMMy aMIUIUTYd —KoJieOaHui,
BBI3bIBaEMbIX paboTON Kax10i n3 MammH. [Ipu 3Tom B ycrnoBuu (1) mpeaenbHO J0mycTHMas
amrutyna npuHuMaerca Ha 30 % Oosiee 3HA4YCHH, MPUBEICHHBIX B TaOJ. 2 IS TUMA
MAaIIMHBI U YaCTOThI KOJeOaHUI, COOTBETCTBYIOIIUX HAUOOJbIIEH COCTABIISIONICH pacueTHOM
AMIUTATY/IBL.

[Ipu ycTaHOBKE MAIIMH C MEPUOJUYECKHUMH U CIIy4alHBIMH HArpy3kamMu Ha OTAEIbHO
cTosmuX GyHIAMEHTaX aMIUTUTYAy KojdeOaHul KaKIoro GyHIaMEHTa CIIeyeT ONPEIeIsiTh C
y4eToM Koyie0aHUil, paCIpOCTPaHSIOIINXCS B TPYHTE MpU paboTe MallluH, YCTAHOBJICHHBIX Ha
Ipyrux (QyHIaMEeHTax, B COOTBETCTBHH C YKa3aHMsIMH oOs3aTensHOro mnpuioxenus 4. [Tpu
9TOM JIOMYCTHUMYIO aMIUTHTYAY KoJIeOaHUH (yHIaMEHTA-MPUEMHHUKA ¢ CIEAYeT MPUHUMATH
Ha 30 % OoJiee 3HaYCHHI MTPENIETHHO JOMYCTUMbIX aMILTUTY/, IPUBEACHHBIX B Ta0II. 2.

I pyHDAMEHTOB MAIIMH C HWMITYJbCHBIMH HAarpy3KaMH, YyCTaHABIMBAacMBIX Ha
OTIIENbHBIX (YHIaMEHTaX, pacyeT aMIUIMTYA KojieOaHuW HOomycKaeTcs MpOU3BOAUTH Oe3
yuera nepefauu KoieOaHui 1o IpyHTY.

1.31. Pacuer ammuuTyq BEpTUKAIbHBIX (TOPU3OHTANBHBIX) KoOJeOaHW TpyHTa
COOTBETCTBEHHO NPU BEPTUKAIBHBIX (TOPU3OHTAIBHBIX) BHOpanusax (yHIaMEHTOB MalluH
CIeTyeT MPOU3BOJIUTE MO (hopMyIie

1 02-1

1+(5_QZ4(52+Qv§5’

0s =y
o

(19)

I/I€ O - aMIUIMTY/A BEPTUKAJIBHBIX (TOPU30HTAIBHBIX) KOJIeOaHUI TPyHTa Ha TOBEPXHOCTH B
TOYKE, PacIOJIOKEHHOIN Ha paccTOSHUU I' OT ocu (pyHJaMEHTa, T.€. UCTOUYHHKA BOJIH
B IPYHTE;

O - AaMIUTUTyJa CBOOOJHBIX WM BBIHY)XJIEHHBIX BEPTUKAIBHBIX (FOPU3OHTAJIBHBIX)
KosnebaHui (pyHJaMeHTa, T.€. UCTOYHHKA BOJH B TPYHTE Ha YPOBHE €ro MOJIOUIBHI,
onpeacisicMas [Jjid  pa3jIMdHbIX BHAOB MAIlWH 110 (i)opMynaM 00s13aTENbHBIX
npuiiokeHui 1-3, B KOTOpBIX Ny clieayeT 3aMeHUTh Ha MUHYC hy;

o=rlrg;

371eCh I - paccTosTHUE OT OCH (PyH/IaMEHTA-UCTOYHUKA JI0 TOUYKH HA TTOBEPXHOCTH TPYHTA, JJIS
KOTOPO onpeensieTcs aMIUTUTyAa KojaeOaHuit;

. rh=vA/r.
I’o - HpI/IBe,Z[CHHBII/I paI[I/IyC IIOJOIIIBBI (byHI[aMeHTa'I/ICTOLIHI/IKa, 0

YacToTy BOJH, PacIpOCTPaHSIONIMXCS B TPYHTE, CIEAYeT NMPUHUMATh PaBHOW YacCTOTE
KosieOaHui (pyHAaMEeHTa MaIIUHBI.



IIpumMevanme. B memax yTouHeHWs aMIUIMTYA KoOJIeOaHWH, pacIpOCTPAHSIONIMXCS B TPYHTE,
JIOTTYCKAeTCsl MPONU3BOIUTH MPOTHO3WPOBAHNE KOJIeOaHU TPyHTA HA OCHOBE CIEITUAIBHBIX SKCTIEPUMEHTAIBHBIX
HCCJIEIOBAaHU.

1.32. Tlpu mpoekTupoBaHuu (PyHIAMEHTOB 3MaHHA U COOPYXKEHUH, YYBCTBUTEIHHBIX K
HEPAaBHOMEPHBIM OCaJKaM W BOCIPUHUMAIOIIUX TUHAMUYECKHE HAarpy3KH, Iepe/laBaeMble
MalIuHAMU Yepe3 CTPOUTEIbHbBIE KOHCTPYKIIMH WIIM TPYHT, Cpe/IHEE JaBJICHUE MO/ MO0IIBON
dbyHIaMeHTa Ha €CTECTBEHHOM OCHOBAaHUU JOJKHO YIOBIETBOPATH YCIOBHUIO

p<raR (20)

Ycnosue (20) AOKHO BBIMOIHATHCS U QYHIAMEHTOB 31aHUI M COOPYKEHHI B Ipeaenax
30HBI, I/I€ CKOpPOCTh KOJ€OaHMM Vs = o@ Ha IOBEPXHOCTH TIpPyHTa OT HMITYJIbCHBIX
UCTOYHUKOB Oojiee 15 MM/C, OT HCTOYHMKOB MEPUOJUUECKOro ACHCTBUS U CIIydaliHbIX Oosee
2 MMm/c (31€Ch s - aMIUIUTyJa KojeOaHuil rpyHTa, onpenensemas mo dopmyie (19), o -
yIJIoBask 4acTOTa BBIHYKACHHBIX KojieOaHMM (QyHIaMEHTa-UCTOYHMKA M MallUH ¢
NEPUOTMIECKUMU HArpy3KaMH WM COOCTBEHHBIX - JUIS MAIlMH C HMMITYJIbCHBIMH WA
CllydyaliHBIMU Harpy3Kamu).

OCOBEHHOCTHU MPOEKTUPOBAHUSI CBAMHBIX ®YHIAMEHTOB

1.33. Ina pyHAaMEHTOB MAallMH C MEPUOANYECKMMH HArpy3kaMu BO3MOKHO IPUMEHEHHE
cBail JrOOBIX BWAOB; Ul (DYHIAMEHTOB MalIMH YJapHOTO JCWUCTBUS CJIEIyeT NMPUMEHSTH
&KeNe300€TOHHBIE CBaM CIUIOIIHOTO CEYEHHUS.

PaccrosiHue Mexny LEHTpaMu cBail B CBaillHbIX (yHIaMEHTax clieAyeT NpPUHUMATh B
coorBercTBuM ¢ ykazanusimu CHull 2.02.03-85, Ho He Gonee 10d (rme d - nuamerp wim
MEHbIIHUI pa3Mep CTOPOHBI ONEPEYHOTO CEYEHUs CBail).

1.34. Pacuet cBaiiHbIX ()yH/ITaMEHTOB MAIIMH C JUHAMUYECKHMMH Harpy3kaMu 10 Hecyllen
CHOCOOHOCTH TPYHTOB OCHOBaHHs CBail cielyeT NpPOU3BOJUTH Ha JCHCTBUE pPaCUETHBIX
CTaTUCTHYECKUX HArpy30K B coorBeTcTBHHU ¢ TpeboBanmsimu CHull 2.02.03-85.

[Tpu 3TOM pacyeTHble CONPOTUBIEHUS TPYHTOB OCHOBAaHUS Ha OOKOBOI MOBEPXHOCTH CBa
U TOJ UX HWKHUM KOHIIOM JIOJKHBI OBITH JONOJHUTEIBHO YMHOXKEHBI Ha KO3(PPHUIIMEHTHI
YCIIOBHI pabOTBI TPYHTa OCHOBAHUS COOTBETCTBEHHO Y f U R, IPUBEJEHHBIE B Ta0J. 5, a UX
CyMMa JUIsl BUCSYUX CBail - Ha KO3(PPUIMEHT ycnoBUIl pabOThl )., 3HAYEHHS] KOTOPOTO
npuBeaeHbl B Ta0. 3. Jlyist cBaii-ctoek K03 (HUIIMEHT },, IPUHUMAETCS PAaBHBIM 1.

Taonuia 5
KoaddumreHTH ycioBmii paboThI TPYHTOB
OCHOBAaHHS
I'pynTHI >
Ha OOKOBOIl OBEPXHOCTH |  I1OJ] HIDKHUM KOHIIOM

CBaH Y, CBaH ¥.,R
a) Ilecku peIxiple MOOOH KPYMHOCTH H BIAXKHOCTH; 0,6 (0,75) -
MeJKHe U  TBUICBaThle  BOJOHACHILICHHBIE JHO00M
TUIOTHOCTH; MBUICBATO-TIMHUCTBIE TPYHTBI c
nokazareseM Tekydectu |, > 0,6
6) Ileckn mpuIeBaTHIE, MENKHE M CpEOHEH KpPYIMHOCTH 0,75 (0,85) 0,75 (0,85)
CpeiHel IUIOTHOCTH JIIOOOH  BI@XXHOCTH, KpoOMe
YKa3aHHBIX B M03. «a»; MbUIEBATO-TJIMHUCTBIE IPYHTHI C
nokazareieM Tekydectu 0,25 < 1. <0,6
Jpyrue BUbI TPYHTOB 1(1) 1(1)

IIpumeganus: 1. B ckoOkax yka3aHHBI 3Ha4eHHSA KOI(D(UIIMEHTOB I CBAilHBIX (YHIAMEHTOB C
IIPOMEXKYTOUHOM NMOAYIIKOM.

2. IIpu npyMeHEHHH CBail B IPOCAI0UHBIX IPYHTAX 3HaUEHUs KO3QOUIIMEHTOB ¥t U}, R TPUHUMAIOTCS KaK
JUIA TBIJICBATO-TJIMHUCTBIX TPYHTOB C TIOKa3aTeleM TEeKy4decTH, paBHBIM 3HAUYEHHUIO, INPH KOTOPOM B
cootBetcTBHHM ¢ yKazanusmu CHull 2.02.03-85 onpenensitorcst pacueTHbIE CONPOTHUBIICHUS TPYHTA M0]] HUKHUM
TOPIIOM M Ha OOKOBOI MOBEPXHOCTH CBAH.




B cinyuae ompeneneHuss Hecymed CHocoOHOCTHM CBail MO pe3ynbTaTaM IOJEBBIX
UCIIBITAaHUN BMECTO KOI(P(MUIUEHTOB ¥pf U ¥R BBOAUTCS KOX(DOUIHMEHT ycaoBUM pabOTHI
IPYHTOB OCHOBAHHUS J,, ONpPEIEIAeMblii KaKk OTHOILCHUE Hecyllell CIIOCOOHOCTH CBaM,
OIIPEJICTICHHBIM PACYETHBIM CIIOCOOOM C y4eTOM KO3(D(OUUUEHTOB .t U YpRr, K TOH XKe
HECYIIeH crmocoOHOCTH 0e3 ydeTa 3TUX K03 OUIIMEHTOB.

B cnywae omnmpanus cBaii Ha TpPYyHTBHI, YKa3aHHbIE B II03. «a» TalJ. 5, HECyIlyrO
CIIOCOOHOCThH CBail ClIeyeT ONpENeNiTh MO pe3ybTaTaM IOJEBBIX HCIBITAHUN JJIUTEIBHO
JEUCTBYIOIIMMU JIMHAMUYECKUMU Harpy3kamu. I[Ipu oOTCyTCTBUM Takux JaHHBIX MpU
COOTBETCTBYIOIIIEM OOOCHOBAaHUH JIOMYCKAETCS OINPENENATh HECYIIYIO CIIOCOOHOCTh CBail 1Mo
pe3ynbTaTaM IOJIEBbIX HCHBITAHWN B cOoOTBETCTBUH ¢ TpeboBanusmu CHull 2.02.03-85 ¢
BBEJICHUEM BMECTO KOI(DGDHULUEHTOB ) U Ypr KOIPPumenta y,, = 0,25.

1.35. Ilpu ycTpoiicTBe CBaHBIX (PYHIAMEHTOB 3JaHUW M COOPYKECHHH, PacIOJIOKEHHBIX
BOMIM3U (DyHIaMEHTOB MallMH C JUHAMHUYECKUMH Harpy3kamu, Hecyllas CliocoOOHOCTh CBail
ompenensercss B coorBercTBUM ¢ TpeboBanusmu CHull 2.02.03-85 ¢ yuerom
JOTIOJHUTEIILHOTO KO3 (PHIMEHTA YCIOBUH pabOThl TPYHTOB OCHOBAHUS ¥y (WU Jopf U YopR)s
3HAUEHUsl KOTOPBIX ONPENEINIAIOTCS B COOTBETCTBUU C II. 1.34. Pa3mepsl 30HBI, 115 KOTOpPOH
VUUTBHIBACTCS YKa3aHHBIA KOA(P(OUIIUEHT, CIeIyeT IPUHUMATh B COOTBETCTBUHU C yKa3aHUSIMU
o. 1.32.

1.36. Pacuer xoneOaHmii cBaHBIX ()yHIAMEHTOB MAIIHH CJIEIyeT MPOU3BOAUTH IO TEM KE
dbopmynam, yTo U s GYHIAMEHTOB Ha €CTECTBEHHOM OCHOBAaHUU, HO MPHU BBEIEHUU BMECTO
3HAYEHUH Macchl, MOMEHTOB MHEPLUUM MAacChl U XecTKocted M, 6, O, 0, K; K., K, K,
COOTBETCTBYIOIIUX UM NPHBEAEHHBIX 3HAYCHUH Mred, Opred, Oporeds Opired, Kired, Kired, Kored
Ky, red, onpeniensiemMslit o hopmynam (21)-(36).

Jl1s BepTUKaIbHBIX KoJIeOaHUN CBaHBIX ()yHIaMEHTOB

« N N
Mz red =My + 5, _Zmirpiglmi’o;

i=1 (21)

*

_ Kz,red
z,red — * )
Kz,redIO
1+ ———

NE, A,

K

(22)

= (A1) +ar

K, ot = NE A B .
e zred = TEDTRT B 1 ath(A) (23)

K«

K [
> cp’klk
* k=1

ool .
= .
m= '
P I Col

B dopmymax (21)-(23):
My - 00111ast Macca poCTBEPKAa ¢ YCTAaHOBJIICHHOW HAa HEM MaITuHOM, T(TC-CZ/M);
mip - Macca 4acTH I-i cBay, 3arIyOJICHHOU B TPYHT, 1(TC-c?/M);
M - Macca 9acTH I-if CBau BhIIIE TOBEPXHOCTH IPYHTA, T(TC-¢%/M);
N - gmcio cBaii;
Ep - MOJIyJIb YIIpyrocTd Matepuana cpaii klla (tc-/m);
| - ryOuHa OTpy>XeHHs CBaW B TPYHT, M;




|, - paccTosiHEe OT TOJOMIBBI POCTBEPKA JO MOBEPXHOCTH TPYHTA, M; JJIsI HU3KOTO
poctBepka | = 0;
2
A, - TI01IaIU TIONIEPEYHOr0 CeYCHHUS CBau, M';
U - IEPUMETP MOMEPEYHOTO CEYECHUS CBAH, M;

*

C, -Kk03(HIMEHT yIPyroro paBHOMEPHOTO CKATHS TPYHTA HA YPOBHE HWKHUX KOHIIOB
cBail, KH/M3(TC/M3), orpeeseMbiii 1o Gopmysie (4), B KOTOPO# IJIOIIA (b [TOIOIIBEI
byHnamenTa A MPUHUMAETCS] PAaBHOW IUIOIIAIM HauOOJBIIETO MOMEPEYHOI0 CEUCHUS
HIDKHETO KOHIIA CBad, a 3HadyeHue Kodpduumenta b, mma 3a0uBHBIX CBaii
yIIBaUBacTCS,

K - KOOQQUIMEHT, NPUHAMAEMblii paBHBIM JUISL  CBaili: 2 - JUIi  CILIOLIHBIX
JKeIe300€TOHHBIX; 2,5 - [Tl TIOJIBIX JKEIe300€TOHHBIX; 3,5 - sl IePEBIHHBIX

Cpx = YACIBHOE YIIPYTroe COIPOTHUBIICHUE IPYHTA Ha OOKOBOI IIOBEPXHOCTH CBau B K-M ciioe
npUHUMAaeMoe 110 Taba. 6 u 7;
Co - K03 dunueHT, npuHuMaeMblii paBHbM 10000 kH/™M (1000 TC/M3);
Ki 1 Kj= - HOMep CI10sl TpyHTa, OTCUUTHIBACMBIN OT MOBEPXHOCTH TPYHTA J0 TITyOMHBI, pPABHON
coorsercreenno | u | = 0,2 [1 + 4th(10/)]1;
Ik - Tonmuua K-ro cios rpyHTa;
th - TanreHc runepOOIUYECKHUI.

[Ipumeuanue. [Ipu yMeHbIICHUH paccTosHUS Mexay cBasMu oT 50 mo 2d 3HaueHne Kjpq clieayer
YMEHBIIATh B JBa pasa (I MPOMEKYTOUHBIX PACCTOSIHUM OTIPEIEISITh HHTEPIIOAIHEH).

TabOnuma 6
[Toka3aTenp TEKy4eCTH MBIIICBATO-TIIMHUCTHIX TPYHTOB | Y 1enpHOE COPOTUBIIEHUE C,,, kH/™® (TC/M3)
0,75< 1, <1 1,5-10* - 0,5-10%(1500 - 500)
0,5<1,.<0,75 3-10* - 1,5-10%(3000 - 1500)
0,25<1,<0,5 4,5-10* - 3-10%(4500 - 3000)
0<1,.<0,25 6-10" - 4,5-10%(6000 - 4500)

IMpumeuanusd: 1. Jlnd mpoMexKyTOUHBIX 3HAUYEHUH || 3HAYEHHE ¢, ONIPENEIAETCA HHTEPIOIAUMEH.

2. JIng mpocaJoYHbIX TPYHTOB 3HAYEHHUS YJEIBHOIO YHNPYTOro CONMpPOTHUBIIEHHS C, CIENYET ONPENENATh KakK
JUIA TIBIJIEBATO-TJIMHUCTBIX TPYHTOB C MOKA3aTENAMU TEKy4ecTH |, COOTBETCTBYIONIMM NPHPOIHON BIaXHOCTH
WM C YIETOM BO3MOYKHOTO 3aMavyMBaHUs B cOOTBETCTBHH ¢ TpeboBanusmu CHull 2.02.03-85.

J151s ropu3oHTaNIbHBIX KOsle0aHUM CBallHBIX (PyHIaMEHTOB

+ N N
My red =My + Py _Zmi,p + 2 mj o
i=1 i=1 (24)
Taonuia 7
VY enpHOE yIIpyroe COnpOTHBICHHE Cp,KH/MS(TC/MS),prHTOB PpasIMIHON
Tleckn BJIAXKHOCTH
BOIOHACHIIICHHBIX BJIAXXKHBIX MaJIOBJIAXXHBIX

CpenHeil KpyImHOCTH:

PBIXIIBIE

cpeaHel IOTHOCTH
Mernkue:

PBIXIIBIE

cpeaHel IOTHOCTH
IIsineBatbie:

pBIXIBIE

cpeaHel MIOTHOCTH

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

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

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

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

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

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

3-10%(3000)
5.10%(5000)

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

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

IIpuMeuanue. VYaenpHOe yNpyroe CONPOTUBICHUE s IUIOTHBIX IIE€CYAHBIX TIPYHTOB ClELyeT
npuanMats Ha 50 % Bble, yem HanOoJblIee U3 3HAUECHUH ¢, YKa3aHHBIX B Ta0JI. 7 JUIsl IJaHHOTO BHJIa IPYHTA.




*

By =0250,; 25)
Na Epl
Kx,red =T
P (26)

4
rzae | - MOMEeHT HHepIUH TUIOIIAIH MTOTIEPEYHOr0 CEUSHHsI CBau, M
@ - ko3(pPUIHEHT YHOpyro aedopMaluu CHCTEMBl «CBAas-TPYHT», OINpPENesieMbId 0
dhopmyne

a =20,

; (27)

3nech %c - kodhdunmeHT nedopManuu, OINpeAeTsieMbli B COOTBETCTBHH C YyKa3aHUSIMHU
CHuII 2.02.03-85 npum 5. = 3.
s cBaii,3aieMIeHHbIX B POCTBEPK,

_\3
b= A, + 2Byl + Cy (1,7)2 + Lo
3 (28)
[l cBaii, 3alEMIICHHBIX B POCTBEPK,
1
p=A, +—7{BO[(|05)2 ~B, ]+
C,+l,a
—\3 —
+M(CO +I0_aJ .
3 4 (29)

B dbopmynax (28), (29):

Ao, Bo, Co - K03 (GHITMEHTHI, 3aBHUCAIINE OT MPUBEICHHON TITyOHHEI TIOrpysKeHus cBau | = al
U yCIIOBHIl ONMpaHUs €€ HUKHEro KOoHIa (ompenensdtorcs no ykazanusm CHull

2.02.03-85).
J11s ropu3oHTaIbHO-BpalaTeIbHbIX KoJieOaHui cBail pyHIaMEHTOB

Mepred = My,red; (30)
0 0 ﬂ*g 2 g 2
=0, + m Ko+ Ym n
o,red or Zi:l i,p'hii 5 i,0'h,i (31)
2 .
Opored =Y red Th2my; (32)
K N
K(p,red = zred _Zrhz,i
= (33)

B dopmymnax (31)-(33):

Opr - MOMEHT MHEPLHUHM MacChl POCTBEPKAa M MAUIMHBI OTHOCHUTEIBHO TOPU30OHTATBHON
oCH, TPOXOJIAIIel yepe3 UX OOMMHA HEHTP TSHKECTH MEPHEeHIUKYISIPHO MIOCKOCTH
KoneGanwmii, T-M(Tc-M-c2);

h, - paccTosiHEE OT IEHTpa TSHKECTH MACCHI /1y JI0 TOIONIBBI POCTBEPKA, M;
Ihj - pacCTOSHHE OT OCHU I-H CBaW JO TOPU3OHTAIBHON OCH, MPOXOJSIIEH 4epe3 LEeHTp
TSOKECTH MOAOMIBBI (PYHAaMEHTa NEPIIEHAUKYISAPHO TUIOCKOCTH KOJIEOaHMIA.
Jlns BpamarenbHbIX KoJleOaHW CBalHOTO (yHaMEHTa OTHOCUTENIBHO BEPTUKAIBHOM OCH

My, red = My red; (34)



x N 2 N 2
ggu,red = gzp,r + By _Zlmi,prv,i + Z:mi,orv,i’
i=

i=1 (35)

r.
= (36)

B dopmynax (35), (36):

0y, - MOMEHT MHEPLHMH MAacChl POCTBEPKA U MAIIMHBI OTHOCUTEIBLHO BEPTUKAIBHOM OCH,
POXOJIAIIEH Yepe3 LEHTP THKECTH POCTBEPKA, T-M(TC-M-c2);

lvi - pacCTOSIHME OT OCH I-il CBauW 70 BEPTUKAIBHOM OCH, MPOXOMASIICH Yepe3 ILEHTP
TSYKECTH POCTBEPKA, M.

1.37. OtHOCUTENnbHOE AeMIUpPOBaHUE I CBAMHBIX (YHIAMEHTOB CIIEAyeT ONpPEaesiTh,
KaK IpaBWiIo, MO pe3ysibTaTaM HCHbITaHUN. [Ipu OTCYTCTBHM 3KCIEPHUMEHTAIBHBIX TaHHBIX
OTHOCHUTEJIbHOE JAeMII(UPOBAHHE &; IPU BEPTUKAIBHBIX KOJICOAHUSIX CBAMHBIX (YHIaMEHTOB
JOMycKaeTcss npuHUMath paBHbIM 0,2 s ycTaHoBuUBHIMXCS Konebanmii u 0,5 g
HEYCTaHOBHBILIMXCS Konebanuil. 3HaueHus &y, &, &, onpenensores o Gopmynawm (15)-(17).

OCOBEHHOCTHU ITPOEKTUPOBAHUSA ®YHJAMEHTOB MAILIUH HA
BEYHOMEP3JIBIX 'PYHTAX

1.38. ®yHpaMeHThl MalllMH C JWHAMUYECKUMHU Harpy3skamu, BO3BOJAMMBIE Ha
BEYHOMEP3JbIX TPYHTAX, CIEAYET MPOEKTUPOBATh B cOOTBETCTBUU ¢ TpeboBanusmu CHull I1-
18-76 u nONOMHUTEIIBHBIMU TPEOOBAHUAMU, U3JIOKEHHBIMH B 1. 1.39-1.43.

Hecymyto crnocoOHOCTs OCHOBaHUI ()yHJaMEHTOB MalllMH Ha BEYHOMEP3JBIX I'PYHTax,
UCTIOJIB3YEMBIX B KayeCTBE OCHOBAHHMM 1O MPHUHIUMY |, clieayeT ompenenirs ¢ y4eToM
JIOTIOTHATEITFHOTO KOA((UIIMEHTA YCIOBUN PAOOTHI .5, IPUHIMAEMOTO TI0 Ta0JI. 8.

TaOnuma 8

Koadduunent ycnoBuit paboTsl OCHOBAHUS J,.s U3

Koaddpunment ucnonp3oBanns MamH BO BpEMEHN
BEYHOMEP3JIBIX T'PYHTOB, HCIIOJIB3YEMBIX [0 NPUHIMNY |

Mesnee 0,5 0,8
Or 0,5 10 0,7 0,7
Cs. 0,7 0,5

1.40. CpenHee craTucTHyecKoe AaBJICHHUE p MO/ MOAOIIBOM (pyHAaMEHTa Ha €CTECTBEHHOM
OCHOBAaHMM U HECYIIYIO CIIOCOOHOCTh OCHOBAaHMN CBaHBIX (YHIAMEHTOB MAIIUH C
JUHAMUYECKMMHU Harpy3kKaMy Ha BEYHOMEpP3JbIX I'PYHTaX, MCIOJb3yeMbIX Mo nmpuHuuny ll,
CIIeTyeT OMpeeNATh COTIacHO TpeOOBaHMUSIM cOOTBeTCTBeHHO . 1.21. u 1.34.

1.41. Pacyer BepTHKalIbHBIX M TOPU3OHTAIBHBIX KOJEOAHUH MAaCCUBHBIX M CTEHYAThIX
(GyHIaMEHTOB M BEPTUKAJIbHBIX KoJIeOaHWN paMHBIX (YHAAMEHTOB HA €CTECTBEHHOM
OCHOBaHUHU, a TaK)K€ BEPTUKAIbHBIX KOJEOAHWH CBallHBIX (YHIaMEHTOB ISl MalllUH C
BpAIL[AIOIIMMHUCS YacTSIMHM, C KPUBOLIMITHO-IIATYHHBIMM MEXaHHU3MaMH, JAPOOMIIBHBIX H
MEJNBHUYHBIX YCTaHOBOK, BO3BOJUMBIX Ha TBEPIOMEP3JBIX TIPyHTaX, MHCIOJIB3YEMBIX I10
OpPUHLNIY |, TIPOU3BOJIUTH HE CIIETYET.

Pacyer ropu3oHTanbHBIX KOJIEOAHUI paMHBIX (YHIAMEHTOB YKa3aHHBIX THIIOB MAIllMH B
ATUX YCJIOBUSX CJENyeT IPOU3BOAUTHE B COOTBETCTBUU C YyKa3aHUSAMU 00s3aTelbHbBIX
OprIoKeHni 1 u 3.

1.42. Pacuer BepTUKabHBIX KoJeOaHUI (yHIaMEHTOB (B TOM YHMCIIE CBAlHbBIX) MAIIUH C
UMITYJIbCHBIMUA Harpy3kamMu B TBEPJOMEP3JbIX I'PYHTaxX, UCHOJIb3YeMbIX MO HmpuHIMIY |, a
Takke (YHIAMEHTOB MAIIMH BCEX TUIOB B IUIACTUYHOMEP3NBIX3 TPYHTaxX Cileayer
MIPOU3BOJIUTH KaK Ha HEMEP3JIbIX TPYHTAaX B COOTBETCTBUU C TPEOOBAaHUSAMU, U3JI0)KEHHBIMH B
COOTBETCTBYIOILIMX pasfienax s pa3HbIX TUIOB MAalIMH; TpPU ITOM KOIPPUIUEHTHI




KECTKOCTH OCHOBaHMH (DyHIaMEHTOB CIIEAYeT ONPEAEIATh M0 JaHHBIM PE3yIbTaTOB IOJIEBBIX
WCTIBITAHUHN TPYHTOB.

1.43. Pacuer aMIUIMTYJ] TOPU3OHTAJBHBIX KOJIEOaHWN CBAaHBIX (PYHIaMEHTOB MAIUH C
HNEpUOJUYECKUMU U CIy4allHBIMH JUHAMHUYECKMMH Harpy3kamH, BO3BOJUMBIX Ha
TBEPJIOMEP3JIbIX TPYHTaX, HCIOIB3YEMBIX IO MPHHUMNY |, cleayeT Npou3BOAUTH B
COOTBETCTBUH C YKa3aHUSAMH 00s3aTenbHBIX npuiokenuit 1 u 3. Ilpu 3ToM KO3 UITHEHTHI
KECTKOCTH KOHCTPYKIIMU (pyHIAMEHTa Sy U S, ClIelyeT OIpeAeNATh 110 (hopMynam:

N
SX = ZS{,
i-1 (37)
N
2
S =2>Sr;.
v ) (A (38)

B dopmynax (37), (38):
Si - KOO PHULMEHT )KECTKOCTH I-17 CBail ¢ )KECTKOH 3a/IeJIKOI B POCTBEPK B TOPU3OHTAILHOM
nanpasiennn, KH/M (tc/m), Si = 12Ebli/l;
l; - MOMEHT HHEpIIMH TLIOMIAH [ONEPEYHOro CeYeHHs I-if cBan, M
ly - pacuetHas anuna cBau, M, lg =1, + H + 3d;
H - Benmuuuna, u3Mmenstomasicss B npenenax 0 < H < H,, npuHumaemas s HauOosee
HEeOJIaronpHUsITHOTO CITy4asi IPU pacyeTe Ha KOJICOaHus;
lo + H, - COOTBETCTBEHHO pacCcTOSIHUE OT HIDKHEW IpaHu TUTHTHI (PyHIaMEHTa 10 MOBEPXHOCTH
IPpyHTa, M, ¥ TOJNIIMHA CE30HHO OTTAWBAIOIIETO CJIOS, M, OIpeaeiseMas B
cootBercTBUU ¢ ykazanusmu CHull 11-18-76;
d - ntnameTp WM CTOpPOHA IIONEPEYHOrO CCUCHHS CBad B HAMPABJICHUU JCHCTBHS
JTMHAMHYECKOI HArPy3KH, M;
l'vi - PACCTOSIHUE OT LIEHTPA TSHKECTH POCTBEPKA JI0 OCH -1 CBau, M.
1.44. Pacyer xonebaHuil (hyHAaMEHTOB MAIllMH, BO3BOAMMBIX Ha BEYHOMEP3JIBIX TPYHTAX,
UCIIONIb3yeMbIX 10 mpuHImy |, ciemayer BBIMONHATH KaKk Ha HEMEP3JbIX TPYHTaX B
COOTBETCTBUH C TPEOOBAHUSIMHU, H3JIOKECHHBIMH B Pa3jiesiax Jijisi Pa3HbIX TUTIOB MAIIKH.

2. DYHAAMEHTbBI MAIIIMH C BPAIIAIOIIIUMUCHA YACTAMHU

2.1. TpeOoBaHHMS HACTOSIIETO pa3lieNa paCHpPOCTPAHAIOTCS Ha TMPOSKTUPOBAHHE
dbyHaaMeHTOB  TypOOMamIMH  (SHEpreTH4YecKux, HedTe- M Ta30NepeKauyrBaOLINX
TypboarperatoB MomHocThio 10 100 Thic. KBT, TypOoKoMmpeccopoB, TypOOBO3IYXOAYBOK,
TypOOHacOCOB),  AJIEKTPUYECKMX  MalIMH  (MOTOP-T€HEpPAaTOpOB M CHHXPOHHBIX
KOMIIEHCATOPOB), HEHTPUQYT, IEHTPOOEKHBIX HACOCOB, ABIMOCOCOB, BEHTWJIATOPOB U TOMY
MOI0OHBIX MAIIIHH.

2.2. B cocTaB HCXOIHBIX JaHHBIX JJI MPOEKTUPOBaHUS (DYHIaMEHTOB MAIllMH, YKa3aHHBIX
B II. 2.1, KpOME MaTepUaJIOB, MEPEUUCICHHBIX B 1. 1.1, JOJKHBI BXOJIUTH:

JaHHBIE O 3HAYCHUAX HArPy30K OT MOMEHTa KOPOTKOTO 3aMBIKaHHs TeHepaTopa U OT TATH
BaKyyMa B KOHACHCATOPEC, KOOPAMWMHATBI TOUYCK HUX MNPHUIIOKCHHA W PasMEpPhbl IJIOMIAI0K
Nnepeaayn 3TUX HArpys3okK; JaHHBIC O HAarpy3kKax, BO3HUKAIOINUX ITPU TCIIJIOBBIX }Ie(i)OpMaHI/IHX
MaIllvH;

CXEMBl PAcCIOJIOKEHUs] M Harpy3Kd OT BCIIOMOIaTeJIbHOTO 000pyaoBaHHs (Macio- H
BO3JIyXO0OXJIATUTENICH, MAaCIISTHBIX OaKOB, HACOCOB, TYPOOTIPOBOIOB U JIP.);

CXEMBI TUIOIIAIOK, OMHPAIOIINXCA Ha (DyHIaMEHT, U JaHHBIE O HOPMATHUBHBIX 3HAUYCHUSIX
HArpy30K OT HHX;

JaHHBIC IJI1 ONPCACIICHUA MOHTAXHBIX HArpy3oK, pasMEpbl INIOMAAOK Iepeaadur ITHUX
Harpy3oK.




IIpumeuanue. [lpu npoekrupoBannu GyHIAMEHTOB TypOOarperaToB MOIIHOCTBIO 25 ThIC. KBT u 6onee
nokasateian (U3MKO-MEXaHHYECKUX CBOWCTB I'PYHTOB [IOJDKHBI ONPENENSATHCS Ha OCHOBE HEMOCPEACTBEHHBIX
UCIIBITAaHUH B MOJIEBBIX WK JIA0OPATOPHBIX YCIOBHUSIX.

2.3. ®yHaaMeHThl MALIMH C BPAIIAIOUIMMHUCS YaCTSAMHU CIIEIyeT IPOSKTHPOBATh paMHBIMHU,
CTEHYaTbIMH, MACCUBHBIMHU WJIN O0JICTYCHHBIMH.

[Ipu BbIOOpPE KOHCTPYKTHBHOM cxeMbl (yHIaMEHTa CJeayeT pPYyKOBOJCTBOBATHCS
TpeboBaHusIMH, coaepkammmucs B om. 1.11-1.13; npu 3TOM criexyer co0ar0aaTh CUMMETPHIO
¢yHaaMeHTa OTHOCHTEIBHO BEPTHKAIBHOW IUIOCKOCTH, MPOXOISIICH dYepe3 oOch Bala
MAaIIUHBI.

Crenuatbsle (yHAAMEHTHI CIENYyeT MPOCKTHPOBATH NMPEUMYIIECTBEHHO C IMOMEPEYHBIMU
CTEHaMH, PACIOI0KEHHBIMHU O] TOIIMITHUKAMH MalIHHBI.

2.4. LenTtpoOexxHble HACOCHI, arperupyemble Ha 3aBOJE-U3TOTOBHUTENE IPU I[OMOIIU
XKeNe300€TOHHBIX OMOPHBIX IUIUT C 3JCKTPOJABUTATEIIIMU WJIM JBUTATENISIMH BHYTPEHHETO
cropanust moiHocThio 10 400 xBt, momyckaercs ycrtanaBiuBarth 0Oe3 ¢yHIaMeHTa Ha
MOACTWIAOIIMKA cloil mona. [l arperaToB ¢ ABUTATENIMH MOIIHOCTBIO 10 50 kBT
XKene300eTOHHBIC OMOpPHBIC IUIMTHI YCTAHABIMBAIOTCS HA MOJCTHJIAIOIIMK cioi mona 0e3
CIEIHMAIbHOTO 3aKPErUIeHUsI Ha MOAJUBKY M3 MEeCYaHO-1IIEMEHTHOr0 pacTBopa TonmuHoi 30-
50 wmm. [lns arperatoB ¢ JBUratensiMd  MOIIHOCTbIO cBbiie 50 kBT kpemenue
JKEJIe300€TOHHOM OMOPHOM TIIUTHI K MOJCTHIIAIONIEMY CIIOK0 TOJIa AOKHO OCYIIECTBISTHCS
(GyHIaMEHTHBIMU OOJITAMU.

2.5. ®ynpamMeHTsl TypOoarperartoB MOIIHOCTBIO 25 Thic. KBT u Oonee He gomyckaercs
OmMMpaTh Ha TECKH pBIXJbIE 000N KpPYIMHOCTH M BIAXHOCTH, MEJIKHE M IbLICBATHIC
BOJIOHACBILIICHHBIE JII000H TJIOTHOCTH, MbUIEBATO-TIMHUCTBIE TPYHTHI C IOKa3aTeleM
tekydectu | > 0,6, a Ttakke Ha rpyHTH ¢ Moayinem aedopmaruu menee 10 MIla (100
KFC/CMZ) U TPYHTHI, TTOJBEP)KCHHBIC B BOJOHACHIIICHHOM COCTOSIHUM cyddo3uu. s crai,
OTIMPAIOIIUXCS HA YKAa3aHHBIC BBIIIE TPYHTHI, HECYIIYIO CIIOCOOHOCTD CIIEIYET ONpPEaeIsATh 10
pe3ynbTaTaM  TOJIEBBIX ~ WCHBITAHUW  ATUTENBHO  JCHCTBYIOIIUMHU  JTUHAMUYECKUMU
Harpy3KaMH.

2.6. Ha HikHMe TUIUTHI (MIIM POCTBEPKH) PaMHBIX (DYHIaMEHTOB MAIH, YKa3aHHBIX B II.
2.1, momyckaeTcsi OomupaTh CTOWKH IUIOMIAIOK OOCITY>KMBAaHUSI MAllMH U TEPEKPBITUS Hall
TIOJTBAJIOM.

B caywae ycrpoiicTBa moJ BceM MAIIMHHBIM 3aJOM 0OLIed (QyHAAMEHTHOM IUIUTHI
JIOITYCKAETCsl HETTOCPEICTBEHHO Ha ATOM TUTUTE BO3BOIUTH (PYHIaMEHTHI MAIIIHH.

DJeMeHTBl BEpXHEro CTpOeHUs (yHAAMEHTOB HE JIOMYCKAETCs CBA3BIBATH C HJIEMEHTAMHU U
KOHCTPYKIUSIMU 3/IaHUSI.

[IpumMeuanue. B BuIe HCKIIOYEHHS Ha DIIEMEHTHl BEPXHEr0 CTPOEHUS (YyHIAMEHTOB MAIIHH
JIOTYCKaeTCsl OMHpaTh BKIAJHBIE YYAaCTKU MEPEKpHITHs. B 3TOM ciydae moj omopaMu OalloK MEPEeKPHITHS
HeO6XO,I[I/IMO NNpeayCcCMaTpuBaTh U30JUPYIOIIYIO HPOKIAJKY, HAIpUMEp, U3 Q)TopormaCTa WA Jpyrux HOI[O6HLIX

MaTepuanoB. Takue MPOKIAAKH cleAyeT MpeycMaTpuBaTh TaKHe IO OMOpaMH TMEPEKPBITUH M ILIOMAZ0K
00CITy’)KMBaHUsI, YCTAHOBJICHHBIX Ha CTOHKAX, OTIEPTHIX HA HIDKHHE IUTHTHI (POCTBEpKa) (PYHAAMEHTOB MAITUH.

2.7. HopMmaTHBHbBIC TUHaMHUYECKHE HArpy3Kku (BepTHKaJbHbIC Fpy 1 ropuzoHTanbHbIe Fop),
kH (TC), OT MalmuH ¢ BpaIlaloUMMHCS YacTSIMHU CIeyeT MPUHUMATH 110 JaHHBIM 33/1aHUs Ha
MPOEKTUPOBAHUE, A MIPU OTCYTCTBUU STUX JAHHBIX JIOIMYCKAETCS MPUHUMATh PABHBIMU:

S
Fov =Fan =42G;j,
n\v n,h ) i (39)

re U - Ko3QPHUIUEHT MPONOpLHOHAIBHOCTH, YCTAaHABIMBAaEMBIi 110 Ta01. 9;
S - YHCIIO POTOPOB;
Gi - Bec kaxaoro poropa Mamussl, KH (Tc).

Tao6mnuia 9



ManHb Koadhpunment nponoprioHaabHOCTH L

TypOomamuHel 0,2
DNEeKTpUIECKNE MAIIMHBI ¢ YaCTOTOH BpamieHus Ny, 00/MuH:
menee 500 0,1
ot 500 mo 750 0,1-0,15
ot 750 mo 1500 0,15-0,2
cBermre 1500 0,2
Leutpudyru (d - auamerp potopa, M) 2
n
— | d
1000
LleHTpOOEKHBIE HACOCHI 0,15

I[BIMOCOCLI 1 BEHTWIATOPBI 2

1000

HO He meHee 0,2

2.8. Jlunamuyeckue Harpy3kd OT MAIIHWH, COOTBETCTBYIOIIUE MAaKCHUMAaJIbHOMY
JUHAMUYECKOMY  BO3JCHCTBUIO  MalllMHbl Ha  (yHAAMEHT, CcleAyeT [pUHUMATh
COCpPEIOTOYEHHBIMUA U TPWIOKEHHBIMU K 3JIEMEHTaM, IOAJEPKUBAIOIIUM MOJIIUIHUKY (K
puressM, O6aikam) Ha ypoBHE OCEl 3THUX 3JIE€MEHTOB.

2.9. Insa pyHnaMeHTOB TypOOMAIIMH PacyeTHYIO AMHAMHUUYECKYIO Harpy3Ky B IPOJIOJbHOM
TOPU30HTAJILHOM HAIIPaBJICHUHU CJIEyeT IpUHUMAaTh paBHOM 0,5 3HaUeHUs TOM ke Harpy3Ku B
HONEPEYHOM T'OPU30HTAJBLHOM HANpPABICHUHU; JUIS OCTAJbHBIX MAllUH C BpaIlalOLUMHCA
YacTSAMM MIPOJI0IbHYIO HATPY3KY CiIelyeT IPUHUMATh PaBHOM HYIIIO.

2.10. HopmaTtuBHBIE Harpy3kdu Ha (QyHIZaMEHTHl TYpOOMAIIWH, COOTBETCTBYIOIIUE
MOMEHTY KOPOTKOTO 3aMbIKaHUsI My s, KH-M (TC:M), U TSIrm BakyyMa B KOHJEHCATOpe IpHU
ruOKOM MPHUCOEAUHEHUH KOoHAeHcaTopa Fnyac, KH (TC), cieayer nmpuHUMAaTh 10 3a/1aHUI0 Ha
MPOEKTUPOBAHUE WM ONPEIEIIATh M0 popMysam:

Mps = 9,75ﬁ K | Mnsc = 0,975ﬁ Kse |s
g i (40)
Fovac =100 (Fyyac =102) @)

B dopmynax (40), (41):

N - HOMHHaJIbHAsE MOIIIHOCTb JIEKTPUUYECKON MalnHbl, KBT;

Ny - YaCTOTa BPAILEHUS MallluHbI, KBT;

Ksc - KO PUIIMEHT KpaTHOCTH BpAIIAOIIET0 MOMEHTa MpPU KOPOTKOM 3aMbIKaHUH,
MIPUHUMAEMBIH 110 33JaHUI0 HAa IPOEKTUPOBAHUE; B CIy4yae OTCYTCTBUS B 33JaHUE Ha
IIPOEKTUPOBAHUE JIOITYCKAETCS MPUHUMATh paBHbIM 10;

100 (10) - yenue Tsru Bakyyma Ha | M ceuenns TpyGomnpoona, KH/M? (Te/M);

O - IUIOLIa/b IIONIEPEYHOT0 CEYEHMsS] COEIMHUTEIBHONM TOpPJIOBHHBI KOHJEHCATopa C
TypOUHOM, M.

2.11. Ilpu onpeneneHu pacyeTHBIX 3HAYCHUN YCHIIMN B dJIeMeHTaX (PyHJIaMEHTOB MaIlUH

C BpAILlAIOLMMUCS YaCTAMHU B KQX/10€ OTJEIBHOE COUETaHHUE CIEAYET BKIIOUATh TOJIBKO OJIHY
U3 Harpy3okK, COOTBETCTBYIOUIMX JMHAMHYECKOMY BO3JECHCTBUIO MAlllMHBI: BEPTUKAJIbHYIO
CUJIy U MOMEHT B BEPTUKAJIBHON IIOCKOCTH MJIM TOPU30HTAIBHYIO CUIIYy U COOTBETCTBYIOIIIHE
€l MOMEHTBI B TOPU30HTAJIBHON U BEPTUKAIBHON TUIOCKOCTSIX.

Harpyska oT Tarum BakyyMa B KOHJEHCATOPE YYMTHIBAETCSI B COUYETAHMUSX HArpy30K Kak

JUIMTENIbHAs CTaTHYeCcKasi ¢ KO PHUIIMEHTOM HaJIe)KHOCTHU 10 Harpys3ke 4 = 1,2.

Coueranue B KOTOPOE BXOJUT MOMEHT KOPOTKOTO 3aMbIKaHUsI Mg, SIBISIETCS OCOOBIM.




2.12. HopMmaTuBHYIO MOHT@XHYIO Harpy3Ky Ha BepxHeW miuure (yHIameHTa ciexyer
MIPUHUMATH 110 33/IaHUI0 Ha MPOEKTUpPOBaHWE, HO HEe MeHee 10 kH/M? (1 TC/MZ); ee ciemyer
YMHOXaTh Ha KO3(pduuMeHT HagexxkHOCTH TOo Harpy3ke x# = 1,2 um koapduuueHt
JUHAMUYHOCTH 77 = 1.

2.13. Pacuer koznebGaHuii (yHIAMEHTOB BCEX BU/OB MAIIMH C BPALIAIOIIMMUCS YacTAMHU
CBOJUTCA K OIPEACICHUI0O MaKCUMaJIbHOW aMIUIUTYIbl TOPU30HTAIBbHBIX (TIONEPEUHBIX)
KoJieOaHWil BepxXHEH TUIMTHI (Il paMHBIX ()YHIAMEHTOB) WJIM BepXHEH rpaHu (QyHIaMeHTa
(JUTE MacCCUBHBIX M CTEHYATHIX (YHIAMEHTOB); pacueT CIeAyeT MPOU3BOAUTH B COOTBETCTBUU
C YKa3aHUSIMH 00513aTE€IHHOTO IPUIIOKEHUS 1.

PacueT aMmuuTy 1 BepTUKaIbHBIX KOJIEOAHUH, KaK MPaBUIIO, HE IPOU3BOAUTCS.

2.14. Tlpu pacuerax kojeOaHMI 3HAUYEHUS PACUETHHIX NTUHAMUYECKHX HArpy30K CIEayeT
OTIPENICTIATh B COOTBETCTBUU ¢ TpeOoBaHusiMu . 1.23 u 2.7.

2.15. JInst MacCUBHBIX M CTEHYATHIX (PYHAAMEHTOB MAIIMH C BPAIAIOIIMMUCS YaCTSIMU C
yacTotoi BpamieHus 6osee 1000 06/MuH pacueT KojieOaHUHN JOMMYCKAETCS HE MPOU3BOINUTH

2.16. Pacyer xonebaHnii ONOPHOHM IUIMTHI arperupyeMoro oOOpYIOBaHUS MPOU3BOJUTCS
Kak Ui MacCUBHBIX (yHnameHToB. [Ipu 3TOM B Maccy ¢yHIamMeHTa cienyeT BKJIKYaTh
Maccy OOOpyAOBaHHSA, ONOPHOM IUIMTBI K Maccy HOJCTWJIAIOIIEro CJIos  Ioja
HEINOCPEACTBEHHO MOJ IUIMTOM M B MpHUMbIKaroOIIeld 30He Ha paccrosHuu 0,5 M oT rpanei
IUINATHI.

B ciyyae HeoOXxoauMOCTH OrpaHUYEHUs] pACIPOCTPAHEHUs KoJeOaHUl OT 000py10BaHMUs,
CMOHTHPOBAHHOTO Ha JKEJIe300€TOHHBIX OIMOPHBIX IUIUTAaX, B MOJCTHJIAIOIIEM CIIO€ II0Ja
clleflyeT yCTpauBaTh CKBO3HOM IIOB.

3. DYHIAMEHTBI MAIIIMH C KPUBOILIUITHO-IHATYHHBIMUA
MEXAHHU3MAMU

3.1. TpeOoBaHMsI HACTOALIETO pa3lelia PACIpPOCTPAHSAIOTCS Ha MPOSKTHPOBAHUE
¢byHIaMEHTOB ~ MallMH C  KPUBOIIMITHO-IIATYHHBIMH  MEXaHU3MaMH,  HMMEOIIUX
HEYpPaBHOBEIIECHHBIE CHJIBI 1 MOMEHTBI, B TOM YHCIIE€ JU3€EJEH, MOPIIHEBBIX KOMIIPECCOPOB,
MOTOP-KOMIIPECCOPOB, JIECONMIBHBIX paM, JIOKOMOOWIEH U T.II.

3.2. B cocTaB UCXOAHBIX JAAHHBIX JJIs IPOEKTUPOBAHUS (YHIAMEHTOB MAIlIUH, YKa3aHHBIX
B II. 3.1, KpOMe MaTEpHUAIIOB, IEPEYUCICHHBIX B I1. 1.1, TOJKHBI BXOIUTH:!

3HaYeHUs PABHOJICHCTBYIOIINX HEYpPaBHOBEIIEHHBIX (BO3MYIIAIOUIMX) CHJII M MOMEHTOB
MEPBOM M BTOPOM TapMOHUK OT BCEX YACTEH, MECTa MPUJIOKEHUS CUJT U TIOCKOCTH JEHUCTBUSA
MOMEHTOB;

paccTosiHUE OT OCH IJIaBHOT'O Bajla MAIIMHBI 710 BEpXHeW rpaHu GyHIaMeHTa.

3.3. ®yHzaMeHThl MalIMH C KPUBOLIMIHO-IIATYHHBIMM MEXaHU3MaMHU  CJEIyeT
MIPOEKTUPOBaTh MAaCCUBHBIMM WM CTEHYaThIMHM, @ B OTAENIbHBIX CIy4yasx JJs MAallUH C
BEPTUKAJIBHO PACMOJIOXKEHHBIMU KPUBOUIMIHO-IIATYHHBIMA MEXaHU3MaMHU JIONYCKaeTCs
TakKe MpeyCMaTpPUBaTh YCTPOMCTBO paMHBIX (PYHIAMEHTOB.

3.4. Kowmmpeccopsl, arperupyemble Ha  3aBOJE-M3TOTOBUTEIE TPU  MTOMOIIU
’KeJIe300€TOHHBIX OIMOPHBIX IUIUT C 3JEKTPOABUTATEISIMU WM JIBUTaTENIMH BHYTPEHHETO
cropanust MouHocthio 10 400 kBT, nomyckaercst ycraHaBiumBaTh 0e3 (pPyHIaMEHTOB Ha
NOJCTUIAIOIIMN ciioi mojya. Pacuer konebGaHuil M KperjieHHe >Kene300€TOHHON OIMOpHOI
IUTATHI K MOJICTUJIAIOIIEMY CJIOIO I0JIa JOJKHBI OCYIIECTBISATHCS C y4€TOM TpeOOBAaHUH M.

3.5. Ha ¢yHIamMeHThl MalluH JOMYyCKAaeTcsi CBOOOIHO OMHUpaTh OTJENbHBIEC IUIOMAAKH U
CTOWKH, a Take BKJIaJHbIE YYaCTKH NEPEKPBITUA MEXIy CMEXKHBIMH (yHIaMEHTaMH, He
COEIMHEHHBIE C KOHCTPYKIUSAMU 3aHHH.

IIpumeuanue. Onupanue 3JeMEHTOB KOHCTPYKIMH 37aHUS Ha (yHIAMEHTHl MAIIUH JOIyCKAaeTcs B
BUJI€ UCKITIOYSHHS [IPY HAJTMYHH CIICIIHATIFBHOTO 000CHOBAHMUS.



3.6. Pacyer mpoyHOCTH 3JIEMEHTOB KOHCTPYKLHUH (DYHIAMEHTOB CleqyeT MPOU3BOAUTH C
yaetroM TpeboBanmii mm. 1.22 u 1.23, mpuuem B dopmyne (3) ciaeayer mpuHuMarh Fp -
HOPMATHUBHYIO JTUHAMUYECKYIO Harpy3Ky, COOTBETCTBYIOUIYIO HauOOJbIICH aMILIUTYE
NEepBOM WJIM BTOPOM TapMOHHMKH BO3MYIIAIONIMX HArpy30K MalllHbI, yCTaHaBIMBaeMOW B
3aJJaHUH Ha [IPOEKTUPOBAHHUE.

3.7. Ilpu ompeneneHuu amILIUTYA KoieOaHui (hyHIAMEHTOB TOPU30OHTAIBHBIX MAallluH
pacueT JOIYCKaeTcsi OrpaHMYMBATh TOJIBKO BBIYHUCICHHEM AaMIUTUTYIbl KoOJIeOaHW B
HANpaBJICHUH, NAapAJICTFHOM CKOJBKCHHIO TIOPIIHEH, M HE YYWUTHIBaTh BIHUSIHHE
BEPTUKAJIBHON COCTABIISAIOMIEH BOSMYIIAIOLINX CHII.

[Tpu pacuere ammuTy 1 KoneOaHui GyHIaMEHTOB BEPTHKAIbHBIX MAILIUH JIOMYCKAETCS

pacyer amIUTUTY/ TOPU3OHTAJIBHBIX KOJEOAHWI OTPaHWYMTH TOJIBKO JUIS HArpaBlICHUS,
NEPIEeHIUKYISIPHOTO IIABHOMY Bally MalllMHBI,

pacueT amIUIUTY] BEPTUKAJIbHBIX KOJIEOaHUI MPOU3BOAUTH TOJBKO C yYETOM BIHMSHUS
BEPTUKAIBHON COCTABIISAIOMIEH BOSMYIIAIOLINX CHII.

Jns dhyHIaMEHTOB MAIllMH C YIJIOBBIM PACIOJIOKEHHEM IMJIMHIPOB PACUET aMILTUTY
BBIHY)KJICHHBIX KOJICOaHWU ClIEeAyeT NPOU3BOAMTH C YYETOM KaK BEPTHKAJIBHOW, TaK H
TOPU30HTAILHOW COCTABIISIONICH BO3MYIIAIOUINX CHJI I MOMEHTOB MAIIWHBI JUIS TJIOCKOCTH
dbyHIaMeHTa, NepHeHAUKYISIPHOM IITaBHOMY Bally MAIlIUHBL.

3.8. Pacuer konebanuii pyHIaMEHTOB MAIIMH C KPUBOIIUITHO-IIATYHHBIMA MEXaHH3MaMHU
CJIeIyeT MPOU3BOJIUTH B COOTBETCTBUU C YKa3aHUSAMU 00s3aTENbHOTO NPUIOKEHUS 1, mprueM
3HaYEHUS HOPMATHBHBIX BO3MYILIAIOIIUX CHJI TEPBOW WM BTOPOM TapMOHUKH CIEAYET
NPUHUMATH 110 33JJaHUI0 Ha POEKTHPOBAHHE.

3.9. B ciyuae, ecnu U3 ABYX TapMOHHMK BO3MYIIAIOIIMX CHUJ U MOMEHTOB OJIHA COCTABIISIET
Mmenee 20 % npyroit u ee yactoTa oTiM4aeTcs Oosiee ueM Ha 25 % OT COOCTBEHHOM 4acTOThI
KoneOaHuil (yHIaMeHTa, TO MPHU pacyeTe aMIUTUTYJ] BBIHYXICHHBIX KoJeOaHUU ee He
YVUUTBHIBAIOT; B OCTAIBHBIX CIy4yasX pacueT aMIUIUTY] CJIEIYeT MPOU3BOIUTH Ui KKIOU U3
NEPBBIX BYX TAPMOHUK BO3MYIIAIOMIMX CHJI 1 MOMEHTOB. IIpu 3TOM pacueTHble 3HAUYEHUS
aMIUTUTYA KojeOaHui (yHIaMeHTa A KaXJI0oW TapMOHUKHM HE JIOJDKHBI IPEBBINIATh
NpeeNbHO JOMYCTUMBIX 3HAYCHNH, IIPUBEICHHBIX B TA0J. 2.

3.10. Jlmsa BTOpOW TapMOHHKHA BO3MYIIAIOIIMX CHJI M MOMEHTOB 3HAY€HUS aMIUTUTY/]
TOPU3OHTAIBHBIX U BEPTHUKAJIBHBIX KOJIEOAHUH ah, M @y CIEAYET ONpPENEHATh IO TEM Ke
dbopmymnam, 9TO U IS IEPBOM TAPMOHUKH, 3aMEHUB B (hOpMyJiaX 3HAYCHHE YTIIOBOW YaCTOTHI
BpaIleHUs] MalIMHbBl @ Ha 2 @.

4. DYHAAMEHTHBI KY3HEYHBIX MOJIOTOB

4.1. B cocraB HMCXOJIHBIX [JaHHBIX JJS NPOEKTUPOBAHUA (PYHAAMEHTOB KY3HEUHBIX
MOJIOTOB, KPOME MaTepHUATIOB, YKA3aHHBIX B 1. 1.1, TOMKHBI BXOJIUTH:

yepTe)ku rabapuToB MOJIOTa C yKa3aHHWEM THIA MOJOTa (IITaMIOBOYHBIM, KOBOYHBIN) U
€ro Mapku,

HOMUHAJbHAsl U JEUCTBUTENIbHAS (C y4€TOM MacChl BEpXHEH MOJIOBUHBI IITaMIIa) Macca
MaJarolIuX YacTeH; BICOTA UX MaJCHHUS;

Macca 1maboTa U CTAaHUHEL;

pa3Mepbl MOJOMIBEI ab0Ta U OTMETKH €€ OTHOCHUTENBHO TOJa I1eXa, a TaKkKe pa3Mepbl
OTNOPHOM TUIMTHI CTAHUHBI,

3HauYeHnEe KOA((UIIMEHTa BOCCTAHOBIICHHUSI CKOPOCTH yJapa MpH IITAMIIOBKE M3CIHA U3
IIBETHBIX METAJUIOB MJIM UX CILJIABOB;

BHYTPEHHUH IUaMeTp IWIMHIpa U pabouee NaBICHHE Mapa WM BO3ayXa (WU DHEPTHUS
yaapa).

4.2. ®OyHIaMEHTBl MOJIOTOB CJEAYET NPOEKTUPOBATh B BHUAE JKECTKUX IUIUT WU
MOHOJIUTHBIX OJOKOB. J[JI1 MOJIOTOB C Macco MagaroIuX YacTed 10 3 T BKIFOYHUTEIHHO.



JlomyckaeTcsi yCTpOMCTBO ogHOTO 00mmiero (pyHmaMeHTa MOj HECKOJBKO MOJOTOB TPU HX
pAacIIONIOKEHUH Ha OHOM JIMHHH.

4.3. Tommuua noamaboTHONW YacTu (DyHJaMEHTa JOJKHA OBITh HE MEHEE YKa3aHHOW B
Tabu. 10.

Tabnuma 10
HomuHanbHas macca . .
. Tonmmaa noAamadoTHOH YacTH Yucno apMaTypHBIX CETOK B BEpXHEH
MaJIAfOIINX YacTeH MOJIOTa 1,
. ¢byHOameHTa, M, He MEHee JacT (pyHAAMEHTa
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 Cspimre 3 Cabiire 5

4.4. ®yH1aMEHTOB KY3HEUHBIX MOJIOTOB JOJDKHBI HMETh KOHCTPYKTUBHOE apMUPOBAaHUE B
COOTBETCTBHUU C TpeOOBaHUAMH 1. 1.15.

BepxHioro yacTe (QyHAaMeHTa, NPUMBIKAIOUIYI0 K HOAIIA00THOM IPOKIAJIKE, CIIEAYyeT
apMHUpPOBATh TOPU3OHTAIILHBIMU CETKAMM C KBaJIPaTHBIMM siueiikamu pazmepamu 100x100 mm
u3 crepkHed auamerpoMm 10-12 MM; ceTku cienyeT pacmoJiaraTh psJaMU C PAacCTOSHUEM
Mexay Humu 1o Beptukanu 100-120 mMm B KojuudecTBe, NMpUHMMaeMoM Mo Tabdua. 10 u
3aBUCSILEM OT MAcChl MAJat0IIe YacTU MOJIOTa M.

Yacte (GyHIaMEHTOB KOBOYHBIX MOJIOTOB, PACHOJIOKEHHYIO IO IOAOIIBOM CTaHUHBI
MOJIOTa, CJENYyEeT apMUpPOBaTh T'OPU3OHTAJIBHBIMU CETKaMU C KBAaJIpaTHBIMHU SUYEHKaMH U3
cTepxHell quamerpoM 12-16 MM ¢ 1m1arom B POJOJILHOM U NONEpeyHOM HampasieHusx 200-
300 MM. AHaJIOTUYHBIE apMaTypHbIE CETKU CJIEIYyEeT YCTAaHABIMBATH Yy IpaHEd BBIEMKHU IS
mabota BCEX BHJIOB Ky3HEUHBIX MOJIOTOB, NPHYEM BEPTUKAIbHBIE CTEPIKHU ITHX CETOK
HE00X0/IMMO JIOBOJIUTH JI0 MOJIOLIBEI (DyHJaMEHTA.

4.5. JlepeBsiHHBIE MTOAIIA00THBIE MTPOKJIAJKHU CJIETYET U3rOTaBIUBATh U3 JyOOBBIX OPYCHEB;
JUIsL MOJIOTOB C Maccoi majaromux yacTedl 70 1 T moamaboTHYI0 MPOKIAAKY AOMYCKAeTCs
W3TOTOBJIATH U3 JINCTBEHHUIIBI UJIN COCHBI.

JlepeBsiHHbBIE MPOKIAJIKU CIENyeT MpelycMaTpuBaTh U3 MHJIOMAaTepuanoB 1-ro copra mo
I'OCT 2695-83 u 'OCT 8488-86 E.

[Tpu 060CHOBaHMHU pacueToOM M MO COIVIACOBAHUIO C 3aBOJIOM - M3TOTOBHUTEIEM MAaIlIWHbI
JIOITYCKAETCs 3aMEHATH JIePEBSIHHbIE MOIIIIA00THBIE MPOKIIAJKU Ha PE3UHOTKAHEBHIE.

4.6. AMIIUTYIbl BEPTUKAIBHBIX KoJieOaHMM (yHIaMEHTOB MOJIOTOB NpU LIEHTPAIbHOMI
YCTAHOBKE d;, M, clieayeT onpeaeisarh no dopmysne (1) o0g3aTenbHOr0 OPUIOKEHUs 2, B
KOTOPOW UMITYJIBC BEPTHKAILHOM crutbl J;, KH-c(Tc-C), onpenensiercs o ¢popmye

J; =mpv, (42)

rJIe M, - Macca MaJAIINX YacTel MoNoTa, T(Tc-c/M);
V- CKOPOCTh MAJAIOIIUX 4YacTeld MOJoTa B Havaje yjaapa, M/c, MpUHUMaemas IO
3aaHUI0 Ha IIPOCKTUPOBAHUEC HJIU, IIPHU OTCYTCTBUU TAKHUX JAHHBIX, OIIpECACIIsICMas
o ¢popMynam:
JUTSL MOJIOTOB, CBOOOTHO MAJArOIINX ((PPUKIIMOHHBIX U OJJHOCTOPOHHETO JEHCTBUS),

V=0,9 29h0 X (43)

JJI1 MOJIOTOB IBOMHOI'O JEHCTBUSI

pPmA
v =0,65 [2gh, (—— +1)
Mod (44)




2Eq,
WK 0 (45)

B dopmynax (43)-(45):

ho - paboJas BbIcOTa MaJEHUS YAAPSIOIIMX YacTeld MOJIOTa, M;

A, - moma b MNOPIIHS B IUINHIPE, M

Pm - CpEIHEe TaBJICHHE Mapa Ui Bo3ayxa, klla (TC/MZ);

Eg, - oneprus ynapa, k/Ix (Tc-m);

g - yCKOpeHHe cCBOOOHOTO MaAeHUS, § = 9,8 1m/c%.

Koaddumuent BoccTaHOBIEHHMS CKOpocTH yaapa € B ¢opmyne (1) oOs3aTenbHOTO
OPWIOKEHUsT 2 CIeAyeT NMPUHUMATH: MPH IITAMIIOBKE CTaJIbHBIX H3JEIHHA T MOJOTOB
mraMrnoBouHbiX € = 0,5; mns koBouHBIX MonoToB € = 0,25; mpu mraMioBke U3AeIUi U3
IIBETHBIX METAJUIOB U MX CIUIaBOB KOAG(OUIMEHT € cClenyeT NMPUHHUMATh 10 3aJaHUI0 Ha
MIPOCKTUPOBAHUE.

4.7. AMIDIUTYIy BEPTHKAJIBHBIX KoJieOaHWH (yHIaMEHTa IpPU YCTAaHOBKE MOJIOTA C
AKCHEHTPUCUTETOM CJICAYET ONpenessaTh no Gopmynam (2)-(4) o0sA3aTeIBHOTO MPUIOKEHUS
2, B KOTOpPBIX 3HAUEHUWE € - TO K€, 4TO B I. 4.6, a 3HaYeHHE HMIIYJIbCa MOMEHTa J,
omnpezensercs no Gopmyse

Jp=Js8, (46)

IJIe € - SKCIEHTPUCHUTET yaapa, M.

[Ipu ycrpoiicTBe 00mIeid TUIMTHI MO HECKOJIBKO MOJOTOB B COOTBETCTBHHU C 1. 4.2 U TIpH
HECKOJIBKUX OTJIEJIBHO CTOSIINX (DYHJAMEHTaX B II€X€ aMIUIUTY bl BEPTUKAIBHBIX KOJICOaHUH
(dyHIaMeHTa CleayeT ONpeaeNsaTh ¢ yueToM yka3zanuid 1. 1.30.

4.8. JIns ymenbplieHus kojeOaHWi (pyHIaMEHTOB MOJOTOB M BPEIHOTO BIMSHHS HX Ha
0OCITY)KMBAIOIINK TEPCOHAN, TEXHOJOTHMYECKHE IMPOIECCh, BOIM3M  PacIOIOKEHHOE
o0opyJIOBaHHWE W KOHCTPYKUHMHM 3JaHUM U COOPY)KEHUH cjenyeT, Kak IpaBuio,
npeaycMaTpuBaTh BUOPOU3OIAIHIO (PYHIAMEHTOB MOJIOTOB.

[TpumeHeHre BHOPOM3OIALMM SIBISETCS 00sS3aTENbHBIM U1 (YHIaMEHTOB MOJIOTOB C
Maccol majaroumx yacteil 1 T u Oonee, eciaym OCHOBaHUS (PYHIAMEHTOB MOJIOTOB U HECYILIUX
CTPOMTENBHBIX KOHCTPYKIMIA 3JaHWN KY3HEYHOTO IeXa CIOKEHBI MEIIKMMHU W ThUICBATHIMU
BOJIOHACBIIIIEHHBIMH [TECKaMH.

4.9. Cymma cTaTM4ecKoro M AMHAMUYECKOTO JaBJIEHUN Ha MOAIIA00THYIO MPOKIAIKY HeE
JIOJKHA MPEBBIIATH PACYETHOTO CONMPOTUBIIEHUS IPEBECUHBI IPU CHKATHH MOTIEPEK BOJIOKOH.

PacuetHoe nuHamMuyeckoe AaBiieHME Ha NOAMIA00THYIO mpokiaaaky o, klla (TC/MZ),
BBIUHCIIsETCA IO hopMmyIie

o =16m,v

——.
My Ayt (47)
. 2

rae Ey - MOayIh YIIPYrOCTH MaTepHralia moAmadboTHO#H npoknaaku, kl1a (tc/m);

M - cymmapHas Macca 11adoTa U CTaHUHBI JJIs IITAMIIOBOYHBIX MOJIOTOB U Macca 1madoTa

2
JUTSL KOBOYHBIX MOJIOTOB, T (TC-C“/M);
A1 - omopHas TIONa1b madoTa, M
t - ToNUHA TPOKITAIKH, M.

5. DYHIAMEHTHI ®OPMOBOYHBIX MAIIINH JJUTEMHOT' O ITIPONU3BO/ICTBA

5.1. TpeOGoBaHusi HACTOALIETO0 pasfelia PaclpOCTPAHSAIOTCS Ha MPOSKTUPOBAHUE
¢byHIaMeHTOB (OPMOBOYHBIX (BCTPSIXMBAIOIIMX) MAIIUH JIMTEHHOTO IPOU3BOJCTBA C
BEPTUKAJIbHO HAlPAaBIECHHBIMU yJAPHBIMHU Harpy3KaMu.



5.2. B cocraB MCXOIHBIX JaHHBIX JUIS MPOEKTUPOBaHMUA (DYHIAMEHTOB (POPMOBOUHBIX
MaIllUH JIMTEHHOTO MPOM3BOJACTBA, KPOME MaTepUaloB, YKa3aHHbIX B I. 1.1, JOJKHBI
BXOJIUTH!

HOpPMAaTUBHBIE CTaTHYECKHE HArpy3Ku, IepeaBacMble Ha (QyHIaMEHT OCHOBHBIMU
MeXaHu3MaMH (BCTPAXUBAIOIIUM, MMOBOPOTHBIM, MPUEMHBIM U Mp.), U TOUKH IPUIIOKEHUS
3TUX Harpy3okK;

Ipy30M0IBEMHOCTh MAIllMH (CyMMapHasi mMacca OINOKHM U (POPMOBOYHOM CMecH), macca
MAaJarolMX YaCTe U CTAHWHBI BCTPSXUBAIOILIETO MEXaHNU3Ma;

pabouas BbICOTA MAJCHUS BCTPSAXHUBAIONINX (Maal0lUX ) YacTel MallluHbI;

pasMepsl B IUIaHe, TOJIIMHA U MaTeprall Ha(yHJaMEHTHOU yIPYroil MpOKIIaaKH.

5.3. lns ycTpoiicTBa Haa(yHIAMEHTHOW yNpyro MpOKJIaIKd CIEAYeT MpelyCcMaTpUBaTh
Opychst W3 nayba W JHMCTOBYIO pe3uHy. [l BeTpsxuBarommx (QOPMOBOYHBIX MAIIUH
IPy30I0ILEMHOCTBIO MEHEE 5 T JOIyCKAaeTCsl MpUMEHEeHuEe OpyCheB M3 JIMCTBEHHUIBI WIIN
COCHBI.

JlepeBsiHHBIE OpyChsl CIIEAyeT H3TOTOBJSATH M3 JPEBECHHBI, OTBEUaromeld TpeOOBaHUSM,
YKa3aHHBIM B 1. 4.5.

5.4. ®yngameHntsl (OPMOBOYHBIX MAlIMH JIMTEMHOTO  MPOM3BOJICTBA  CIEIYET
MPOEKTUPOBATh, KaK MPABUIIO, KeIe3006TOHHBIMU MAaCCHBHBIMHU.

Bricora ¢yHnaMeHTa 1o BCTPSXHUBAIOIIMM MEXaHM3MOM M PAacCTOSHHE OT JIHA KaHAJIOB,

TOHHEJIEH M BBEIEMOK J0 ITOAOIIBBI Q)YHIIaMeHTa JOJIDKHBI OBITH HE MEHEE YKa3aHHbIX B Ta0JI.
11.

Taonuma 11
Bricora (I)yHZ[aMeHTa Iona Paccrosaue ot JHa KaHaJlOB,
pr3OHO[['I)CMHOCT]) MaluHbl m., T BCTpﬂXHBaIOH_[I/IM MCXaHHU3MOM, M, TOHHeHeﬁ U BBICMOK 0 IIOJOIIBEI
HE MeHee (yHIamMeHTa, M, He MeHee

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

5.5. ApmupoBanne ¢GyHIaMEHTOB (OPMOBOYHBIX MAIIMH U HUX OT/ACIBHBIX DJIEMEHTOB
HEOOXOUMO TPOU3BOJUTH B COOTBETCTBHHM C TpeOOBAaHUSMHU, MpHUBEIEHHBIMU B m. 1.15, ¢
YYETOM CIEAYIOIINX YKa3aHUil.

BepxHioto dYacth (yHIaMEHTa HEMOCPEICTBEHHO TOJ CTAHWHOM BCTPSIXMBAIOIIETO
MEXaHU3Ma CJIeJlyeT apMHPOBATh TOPU30HTAIILHBIMU CETKaMH, YUCJIO KOTOPBIX HA3HAYAETCS B
3aBUCHUMOCTH OT IPY30IIObEMHOCTH MEXaHU3Ma, T:

oS 1-2 cerku
or 5 mo 15 2-3 ceTku
cB. 15 3-4 ceTku

HapyxHble »xene300eTOHHBIE CTEHbI, OrpaxJaromue (OPMOBOUYHYIO MAIIUHY, CIEIYyeT
apMHUpOBATh JIBOMHBIMU CETKaMH, UCIOJB3YSl B KaUeCTBE BEPTUKAIBLHON apMaTyphl CTEPKHU
auameTpoMm 12-14 MM rpy30mogbeMHOCTH MamuH A0 15 T m guamerpoMm 16-20 MM npu
O0JIbIIeH rPy30MOABEMHOCTH. B KauecTBe Mpo10JIbHOM apMaTyphl ClIeAYyeT MpelycMaTpUBaTh
crepkHn auametpoM 10-12 MM ¢ marom coorBerctBeHHO 300-400 mm. Cerkum crnemyer
COEIMHATH MKy COOOH MOMEepeYHbIMH cTepKHIMU AuaMeTpoM 10-12 mm uepes 600-800 Mmm
B TOPU30HTAJILHOM U BEPTUKAJIILHOM HalpaBiIeHUSIX.

Hapyxxubie OokoBble rpaHd (pyHIaMeHTa CleAyeT apMUpPOBaTh apMaTypHBIMHU CETKaMH,
BBIITOJHEHHBIMH JUTS (DyHIaMEHTOB 00beMoM 80 M° 1 MEHee ¢ BepTHKATBHBIME CTEPKHIMHA
muametpoMm 12-14 MM u marom 200 mm, a ans ¢yHIameHToB oObeMom Ooisiee 80 M -
auaMeTpoM 16-20 MM C TeM K€ LIaroM.




5.6. ®OpMOBOUYHBIE MalIMHBl C IIOBOPOTHO-NIEPEKUIHBIM MEXAHU3MOM  CJEIYET
pacrosaraT Ha (yHIAMEHTE, Kak IpaBUJIO, OOPALIEHHBIMH ITOBOPOTHO-NEPEKUIHBIM
MEXaHU3MOM B CTOPOHY CTPOUTEIbHBIX KOHCTPYKLIUM.

5.7. AMIIuTYAB! BEpTHKAIBHBIX KoJeOaHui (pyH1aMEeHTOB ()OPMOBOUHBIX MALIMH CIIELyeT
ONpENeNATh B 3aBUCUMOCTH OT COOTHOILIECHMs YIJIOBOM YacTOTBHI O, ¢, cBOGOMHEIX
BEPTUKAJIBHBIX KOJEOAHWH MOJBM)KHBIX YacTe MaIlMHBI Ha YNpyroil HaadyHIaMEHTHOU
IPOKJIAAKE U YIJIOBOM YacTOTHI A2 ¢t cBoGomHBIX BEPTUKAJIbHBIX KOJIEOAHUN Bcei
YCTAHOBKH Ha TPYHTE, ONPENEIIeMbIX 110 (OPMYyIaM:

k .
W= |7,
mo+m1 (48)
K
IR LY
m (49)

rae K - cyMmapHbIit KO3GQHUIUEHT KECTKOCTH YIIPYro# HaadyHIaMeHTHO#H npokiaaku, KH/m
(Tc/™m), onipenensieMblii o popmysie

k: AlEWEI’
t.E, +t,E,

371eCh A1 - TUIOMA/[h CTAHWHEI BCTPSXMBAIOMIET0 MEXAHM3Ma, M’;
Ew - Moaynb ynpyroctu aepeBsiHHOM npoxiiaaku, klla (TC/MZ);
Er- Moamynp ynmpyroctu pe3MHOBOW NPOKIJIAIAKH, NMPUHUMAEMblii B 3aBUCUMOCTH OT
tBepaoctH mo 'OCT 263-75;
tr - ToNIMHA PE3UHOBOM MPOKJIAIKH, M;
tw - TOMIIMHA EPEBSIHHON MPOKIIAIKH, M;
m' - Macca YCTaHOBKH, T (tc-c?/m), omnpenensgemMas 1o ¢popmyie

m = m, + my + m; (50)

m, - CyMMapHas Macca TMaJaloluX YacTeil MalllMHbI, BKJIIOYas Maccy OIOKH U
dopMoBOUHOI cMecH, T (Tc-c2/M);
M1 - Macca CTaHUHBI BCTPSAXUBAIOLIETO MEXAHU3MA, T (tc-c?/m);
m - obmas Macca (yHAaMeHTa, HEMOJBMXKHBIX 4YacTell MalluHbl W TpPyHTa Haj
obpe3zamu ¢pyHIaMeHTa, T (TC-CZ/M).

IIpn ycnosun o > 0,74, aMIUINTYZIbl BEPTUKAJIbHBIX KoJeOaHuM a; U ay (PyHIaMEHTOB
(OPMOBOYHBIX MalIMH CJleAyeT onpeaenats o ¢opmynam (1)-(4) obsa3aTensHOrO
OPWIOKEHUs 2, B KOTOPbIX € - KO3(PQUIMEHT BOCCTAHOBIEHHUS CKOPOCTH YyAapa,
MPUHUMAEMBII paBHBIM HYIIO; J; - UMITyJIbC BEpTUKAIBbHOM cuiibl, KH-c(Tc-c), onpenensiemMblit
no dopmyne (42); J, - UMIyIbC MOMEHTA CHJI OTHOCUTENBHO IOPH30HTaNIbHOI ocu, kH-c-M
(Tc-c-m), ompenensieMblid mo Qopmyne (46); v - CKOPOCTh MaJAOIIMX YacTel (popMOBOYHOMN
MaIliHbl, M/c, omnpeaensieMas mo dGopmyie (43), B kotopoit h, - pabouas BeIcOTa MajeHUS
BCTPSIXMBAIOIIMX YaCTEeH MallMHbI, M.

Bmecto 3nauenuit A; u m B dopmyne (1) o0s3aTeNbHOr0 NPUIOKEHHS 2 CIEIyeT
MIPUHUMATh 3HAYEHUSI COOTBETCTBEHHO /IZ/ u m/, BeIuMciIeHHble 0 dhopmyinam (49) u (50), a
BMECTO 3HAa4eHUH A, U O, B QopMyie (4) 00s3aTeNBHOTO MPUIOKEHHS 2 - 3HAYCHHS /”L/g,, u
d 00, SHAUCHHE y o OnpesiensieTcs no Gopmyie




00 (51)

rne dw - MOMEHT WMHEpPLUU MACChl BCEH yCTAaHOBKH, BKIIOYAs MacCy IMOJBHMKHBIX YacCTei,
OTHOCUTEJIBHO OCH, MPOXOJAIIEN 4epe3 LEHTP TSHKECTH MOAOMIBBI (yHIaMEHTa
TepIeH/INKYIAPHO IOCKOCTH KoeGanuit, T-M° (Tc-M-c?).

ITpu ycnoBum ® < 0,77, aMIUTUTYAy BEPTUKAIbHBIX KojeObaHuil ay (yHIaMEHTOB
(OPMOBOUHBIX MAIIMH CIEIYET ONpeaesars no Gopmyne (35) 00s3aTenbHOT0 IPUIOKEHHS |,
B KOTOPOM @; - aMILJINTYy/la BEPTUKAJIBHBIX KOJeOaHU 00IIero HeHTpa TshKecTH (pyHIaMeHTa
U HETMOJBW)XHBIX 4YacTe MamuHbl, ompeaensemas mo dopmyne (36) o00s3aTebHOTO
npuiokeHus 1, B KOTopoi a; - aMILINTYla BEPTUKAIBHONW COCTAaBIAIOLIECH BpallaTeIbHBIX
KosieOaHui (hpyHIaMEeHTa U HENOJBM)KHBIX YacTell MalllMHbl OTHOCUTEIbHO I'OPU30HTAIBHON
ocH, TMPOXOASMIEH depe3 HUX OOMMH UEHTP TSHKECTH MEPHEHAUKYISIPHO IJIOCKOCTH
kosneOanuid. s (QyHIZaMEHTOB MallMH C IICHTPAJIbHBIM MPHIOKEHHEM JTUHAMHYECKOU
Harpy3ku (BCTPSIXMBAIOLIME CTOJIBI U ()OPMOBOUHBIE MALIMHBI CO IITU(TOBBIM CHEMOM) a, =
0. B ciydae mpuiokeHHsI AMHAMHUYECKOW HArpy3KH C JKCIEHTPUCHUTETOM ((PpOopMOBOUYHBIC
MAlIMHBL C [OBOPOTHO-TICPEKHAHBIM MEXaHW3MOM) A% omnpexesiercs no (opmyne (38)
00513aTeJIbHOTO IPUIOKEHUS 1.

B dopmynax (36) u (38) obsi3aTenbHOrO NpuiiokeHusi | AMHAMUYECKYHO HArpy3Ky Ha
dbynnamenT GpopmoBouHON MamuHbl Fy, KH(TC), criemxyer BEIYUCIATE IO popmyIie

_ k.
mo + ml , (52)

a BMECTO YIJIOBOM YacTOThl BpalllEHUS MAIIMHBI @ CJIENYyeT NPUHUMATh YIJIOBYIO YacTOTY
CBOOOJHBIX BEPTUKAJIBHBIX KOJ€OaHMH NOJBMXKHBIX YacTed MallMHbl Ha yIpyrou
HaAQyHIAMEHTHOM MPOKJIaIKe, onpeaeissemMyo mo hopmyie (48).

s yMeHbIIEHHs BpalIaTeNbHBIX KoneOaHuid (yHIaMeHTOB (POPMOBOYHBIX MAIIMH C
MOBOPOTHO-TIEPEKUIHBIM ~ MEXaHU3MOM  JKCIEHTPUCUTET MPUIOXKEHHUS JIUHAMHUYECKOU
Harpy3Kku cienyer orpaHnuuBaTh 10 5-10 % pa3mepa CTOPOHBI MOJOLIBHI (yHIAMEHTa, B
HalpaBJIEeHUU KOTOPOU MPOUCXOUT CMEIIEHHE TOUKHU MPHIIOKEHUS YIapHOH Harpy3Ku.

DKCLIEHTPUCUTET B PACTOJIOKEHUU LEHTpa TSHKECTH (yHIaMEHTa MAIlWHBI M IICHTpPA
TSOKECTH TOJAOMIBBI (yHIAaMEHTa MOXET jgocturatb 15 % pa3mepa CTOPOHBI IOJIONIBBI
¢dbyHIaMeHTa, B HallpaBJIEHUU KOTOPOM MPOUCXOANUT CMELICHHUE IIEHTpa TSHKECTH PyHIAaMeHTa
B Cllydyae CMEIICHUS MEHTPa TSDKECTH IMOJOIIBHI B CTOPOHY MPHIIOKEHUS JUHAMHUYECKOU
Harpy3KH.

5.8. PacuerHoe 3HayeHHE AaMIUIUTYIbl BEPTUKAIbHBIX KoyeOaHUH (yHIaMEHTOB
(OPMOBOYHBIX MAIIIMH JIOJDKHO YJOBICTBOPSATH ycioBuio (1).

AMIUIUTYAYy BEpPTUKAIbHBIX KojieOaHuNl (QyHIaMeHTOB (OPMOBOYHBIX MAIIMH C
MOBOPOTHO-TIEPEKUIHBIM MEXaHU3MOM, ONPEAETICHHYIO ISl TOPLOBBIX IpaHel (yHIaMeHTa,
noryckaercs: ypenuuuBath Ha 20 %.

5.9. Ilpu ocCHOBaHUH, CJIOXEHHOM MEJIKMMU WM TBUIEBATBIMH BOJIOHACHIIIEHHBIMU
neckamu, JJIs MallMH TIpy3onoabeMHocThio 10 T u Oonee ciedyeT, Kak HpaBUIIo,
npeycMaTpuBaTh BUOPOU3OIIALIKIO (DYHIaMEHTOB.

6. DYHIAAMEHTbBI ®OPMOBOYHBIX MAIIUH /IS TPOU3BOJICTBA
CBOPHOI'O KEJIEBOBETOHA

6.1. TpeOGoBaHus HACTOALIETO0 pasfelia paclpoOCTPAHSAIOTCS Ha MPOSKTUPOBAHUE
(GbyHIaMEHTOB CIEAYIOIMX BUAOB MalIMH s Tpou3BoicTBa ((popmoBaHus) COOPHBIX
JKEJIe300€TOHHBIX U3JENUIA U KOHCTPYKITUI:

BUOPAIIMOHHBIX TUIOIMIAZIOK HA YIPYTUX OMOPaX;



BUOPOY/AApHBIX TUIOIMAZ0K Ha YIPYTHX OMOpax;

YIApHBIX (KYJIauKOBBIX) IUIOIIAZ0K CO CBOOOIHBIM NalCHUEM JBIKYILIUXCS 4acTeH;

CTAllMOHAPHBIX U CKOJB3SAIMINX BUOPOILITAMIIOB.

6.2. B cocTaB MCXOJIHBIX IaHHBIX AJIS IPOCKTHUPOBAHUS (DYHITAMEHTOB MAlllUH, YKa3aHHbBIX
B 1. 6.1, KpoMe MaTepHaoB, NEPEUUCICHHBIX B I1. 1.1, JOIKHBI BXOAUTH!

Macca NOJBM)KHBIX YaCTeH TUIOIIAJIKH;

cXeMa pacIoJIOKEHUs, TUIl M KECTKOCTh YIIPYT'HX OIOp;

YUCI0 OOOpPOTOB B MHUHYTY M aMIUIMTY/Aa BO3MYILAIOIIMX CHJI BHOparopa, MOMEHT
9KCLEHTPUKOB BUOpaTOpa;

3HaYeHHEe OE3bIHEPIIMOHHON PUTPY3KH;

BBICOTA Ma/ICHUS YAAPHON YaCTH IUIOIIAIKH;

pacroyio’)keHre W pa3Mepbl pabouumx MeECT, €cClId TEXHOJOIMYECKHM IIPOLECCOM
IPOM3BOJICTBA HE MpelycMaTpUBAeTCsl JAUCTAaHIMOHHOE YIIpaBlieHHe paboTOM JaHHOU
(hOPMOBOYHOM MAIITHBI.

6.3. ®ynnamentsl 1ox (OPMOBOUHBIE MAIIUHBI JJIs I[POU3BOJACTBA COOPHOrO
xKene300eToHa ClieIyeT MPOSKTUPOBATh MACCHBHBIMH B BUJIE IUTUT W OJIOKOB. OYHIaAMEHTHI
clleZlyeT apMUpOBATh B COOTBETCTBUHM € TpeOOBaHUSIMH II. 1.15.

6.4. Pabouee Mecto Ha (QyHIaMEHTE [OJDKHO OBITH 3alIMIIEHO OT BUOpaluil B
cootBercTBUM ¢ TpeboBanusmu ['OCT 12.1.012-78.

6.5. llpm ¢opmoBaHuM wu3NeNUii B BBICOKHX (opmax (Hampumep, KacCCETHBIX)
oOciy’)KuBarolMe IUIOMIAJKKH BOKpYr (opM (kacceT) He JOIycKaeTcs OmnMupaTrbh Ha
¢byHaamMeHTH (POPMOBOUHBIX MAIIMH U COSAUHATH C HUMH.

6.6. ®yHnaMeHTHI 10/ BUOpAIMOHHBIE, BUOPOYJapHbIe M yAapHbIe IUIOMIAJKU, a TaKxkKe
O] CTallMOHapHble BHOPOIITaMIBbl ClEAyeT IPOEKTHUPOBAThH TAKMUM OOpa3oM, YTOOBI LIEHTP
TSODKECTH TUIOMIAAM TOJOMIBHl (yHIAMEHTAa M LEHTP JKECTKOCTH YIPYIHX OIOp, a TaKKe
JUHUW JIEUCTBUS PABHOJCHCTBYIONIEH BO3MYIIAOIIMX CHJI BUOpaTopa WM YIapoB
pacroyarajimuch, Kak paBuio, Mo OJHON BEpTHKAIIH.

OKCUEHTPUCUTET PABHOACHUCTBYIONMIEH BO3MYMIAIOIIMX CHJI BHOpaTtopa WJIH JUHHA
JeMCTBUS yAApOB MO OTHOIIEHHIO K LEHTPY TSHKECTH IUIOMIAAM MOJOWIBBEI (yHIaMEHTa He
JIOJDKEH TPEBBIIATh: ISl BAOPAIIMOHHBIX TUIOMIAIOK M CTAllMOHAPHBIX BUOpomTaMmoB 3 %, a
JUIsl BUOpOYIapHBIX M yIapHBIX IIomanok 1 % pa3Mepa CTOpOHBI MOJOLIBHI (PyHIAMEHTa, B
HalpaBJIEHUU KOTOPOH CMelaeTcs paBHOAEHCTBYIONIAs!.

6.7. AMIUIMTYABl BEpPTUKAJIBHBIX KoJieOaHMM &, (QyHIAMEHTOB O]l BUOpALMOHHBIE
IUTOMIA/IKKA HAa YOPYTHX OMOpax cilefyeT omnpeaeisats no Gopmynam (35)-(38) obs3arenpHOro
OpuJIoKeHUs 1, B KOTOpBIX AMHAMMUYECKYIO0 Harpy3ky Ha ¢yHnament F,, kH(tc), cnemgyer
BBIYHCIIATH 1O (hopmyIie

MEXCK
FR=—",
Mod (53)
rnie M,y - MOMEHT 3KCLIEHTPUKOB BuOpaTtopa, KH-M(Tc-M), IpUHUMaeMblii MO 3a/JlaHUI0 Ha

MIPOEKTHUPOBAHUE;
m, - Macca TIOABIDKHBIX YacTeH IUIOMAAKH BMecTe ¢ (OpMyeMBIM U3JIEIHEM,
T(TC-CZ/M), KOTOpas HE YYUTHIBACTCS MPHU ONPEAECICHUN MACChl BCEH YCTAaHOBKU M
(m._5 00s13aTeIbHOTO IPUIOKEHUS 1);
K- cymmapssbiii ko3¢ ¢uinment xectkoctu omnop, kKH/M (Tc/M), mpuHUMaeMblid 110
3aJIaHUIO Ha MPOEKTUPOBAHUE.
6.8. /g pynnamMeHTOB BUOPOYJapHBIX U YIAPHBIX IUIOMIAJIOK CIEAYeT MpeayCcMaTpUBaTh,
KaK [PaBUII0, BUOPOU3OIIALIUIO.
Pacuer aMImTyn BepTHKAIBHBIX KOJeOaHW d; HEBHOPOM3OIMPOBAHHBIX (YyHIAMEHTOB
clenyeT mpou3BoauTh Mo dopmyiie (1) 00s3aTeTbHOr0 NPWIOKEHUS 2, B KOTOPOH J; = MgV,




K03(pPHIIMEHT BOCCTAHOBJIEHUSI CKOPOCTH yaapa npuHuMarot € = 0,5; ckopocTs ynapa Vv, M/c,
CIIeyeT BBIYUCIATH JUIA YAapHBIX Iurom@amaok mo dopmyiae (43) (cm. m. 4.6), a mis
BUOPOYAAPHBIX - 110 popMyIie

rae Fy - pacueTHOE 3HaUYEeHKME BO3MYIIAIOIICH CHITbI BUOparopa, KH, (Tc);
M, - Macca MOJBIKHBIX YacTeil, BKII0Yas Maccy GOPMBI ¢ 6ETOHOM, T (Tc-c2/M);
@ - YIJIOBasl 4aCTOTa BpallCHHUS, ¢t
6.9. AMIIIUTYBI BEPTUKAIBHBIX KOJICOAHWH a, (YHIAMEHTOB BHOPOIITAMIIOB CJEIYET
onpeaenats mo Gopmyne (35) 00s3aTenbHOrO NPUIOKEHUS |, B KOTOPOH BETWYWHBI 8; U 8,
M, CJIelyeT BBIYHCIATH 110 (hopMynam:

_0,64F, a4, 1) +1]

’ mo’ ’ (55)

- oxReli, 0]
az ) 0, w*
9 : (56)
B dopmynax (55), (56):

Fy - pacueTHOE 3HaueHHME BEPTHKAJIBHOW COCTABISIONICH BO3MYILAIOIIMX CHJ MAIIWHBI,
kH(tc);

e - DKCIICHTPHCUTET €€ NPUJIOKECHHUS, M, NPUHUMAEMBIA IS  CTallMOHAPHBIX
BUOPOIITAaMIIOB PaBHBIM HYIIIO;

m -Macca (yHIAMEHTa, 3achIIKM TPYHTa HAa €ro o0pe3ax, HEMOABIKHBIX dYacTei
MAIIHHBL 1 GOPMYEMOT0 H3Iemus, T (Tc-¢%/m);

0, - MOMEHT HWHEpPUMM Macchl (yHJaMeHTa, 3achlIKd TIpyHTa Ha €ro oopesax,
HEMOJABIKHBIX 4YacTel MamuHbl U (HOpMyeMOoro H3Ieausi OTHOCHUTEIIBHO OCH,
npoxXomsmie 4epe3 OOMUH TEHTP TSHKECTH TEPHeHIUKYISIPHO ITUIOCKOCTH
KoIeGaHmi, T-M> (TC-M-CZ);

A~ yrIoOBas 4acToTa BpalaTeIbHBIX KoleOaHWi (yHIaMEHTa, ¢!, ompenensiemas 1o
dopmyiie (29) oba3arensHOro NpuiIokeHus 1, B KOTOpoH Op - MOMEHT MHEPLUH
Macchl (yHIAMEHTa, 3achIIKM TPYHTa Ha ero oOpe3ax, HEMOJBM)KHBIX dYacTei
MaluHbl 1 (OPMYEeMOro HU3ZENUs OTHOCUTEIbHO OCH, MPOXOJIAIIeld uepe3 LEHTP
TSOKECTH MOJOWIBBI  (pyHAaMEHTa TMEpPHeHIUKYJISIPHO IUIOCKOCTH  KOJIeOaHMH,
-M*(TC-M-¢%);

®, Az, | - TO e, 4TO M B hopMyax 00s3aTETLHOTO IPUIIOKEHUS 1.

7. DYHIAMEHTBI OBOPYJIOBAHUSA KOMPOBBIX BOMHBIX IIOIIATOK

7.1. TpeboBaHusi HACTOSIIETO pa3jelia PACHPOCTPAHSAIOTCS HAa MPOCKTUPOBAHUE
¢byHaamMeHTOB  (OCHOBAHMH) KONPOBBIX OOWHBIX IJIOHIAJIOK  KOIMPOBBIX IIEXOB U
CKparopa3/eJIouHbIX 0a3.

7.2. B cocraB MCXOJIHBIX JaHHBIX JUIS MPOEKTUPOBaHMUSA (DYHIAMEHTOB OOOPYIOBAaHUS
KOIIPOBBIX OOMHBIX TUIOIIA0K, KPOME MaTepHaIoB, YKa3aHHbBIX B 1I.1.1, TOKHBI BXOIUTH:

Macca yAapHOU yacTH Koripa, T (Tc CZ/M), U BBICOTA €€ MaJICHUs, M;

pasMepsl B IUIaHE IJIOMIAIM, Ha KOTOPOM MPOM3BOANTCS pa30OHuBKa (pa3jienka) CKparna;

JaHHBIE O PACIIOJIOKEHUM KOIIpa MO0 OTHOLIEHWIO K CYIIECTBYIOLUIUM MU IMPOEKTUPYEMBIM
30AHUSAM U COOPYKEHUSAM.




7.3. KoHcTpyKInu GOWHBIX IJIOMIA0K CIEAyeT Ha3Ha4aTh B 3aBUCUMOCTH OT PacueTHOIO
COTIPOTUBIICHUSI TPYHTOB OCHOBaHUsI R,, ompenensemoro mo CHull 2.02.01-83, u sneprumn
YAApPHOM 4acTH KOIIpa.

7.4. B rpyHTax ¢ pacyeTHbIM conpoTuBiecHueM R, > 200 xlla (ZKFC/CMZ) U TIPU SHEPTHH
ynapuori vactu kompa a0 300 k/[x (30 Tc-M) KompoBbie OOHHBIC TUIOIIAJKH CIEIYET
yCcTpamBaTh B BHUJE CTAIBHBIX IUIMT (11a00Ta), YKIQABIBAEMBIX IO CJIOK0 OOJIBAHOK WU
MapTEHOBCKUX KO3JIOB U MEJIKOTO CKpara TOJIIHWHON He MeHee 1 M, 3aloHAIMUX KOTJIOBAaH
IyOMHOM HE MEHee 2 M.

7.5. B rpyHTax ¢ pacueTHbIM conpoTtuBieHueM R, < 200 xIla (2KFC/CM2) U IIPU SHEPTUH
ynapHo# yactu korpa 710 300 k/[x (30 Tc-M) moj cTaabHBIMU ITUTaMu (11aboToM) OOJIBaHKHU
WIM MapTEHOBCKUE KO37bl M MEJKUH ckpan (cormacHo m. 7.4) cienyeT YKIaAbIBaTh IO
NOJCTWIAIOIIEH TIECUAHOM IOAYIIKE TOJLIMHOW HE MeHee | M, YCTpOEHHOM Ha
’KeJIe300€TOHHOM TUIMTE TOMIMHON 1-1,5 M.

7.6. B rpyHTax ¢ pacdyeTHbIM compoTuBieHneM R, > 200 klla (2 KFC/CMZ) U TIPU SHEPTUH
ynapHoii dactu kompa 6onee 300 /[ (30 Tc-M) KOmpoOBBIE OOWHBIC TUIOIMIATKUA CIICAYET
yCTpaWBaTh B BHJE CTAIBHBIX IUIUT (MA00TOB), YKJIAaIbIBAEMBIX IO CJIOK OOJIBAHOK HWIIH
MapTEHOBCKUX KO3JIOB M MEIKOIO CKpama TOJIIMHON He MeHee 1,5 M U MOACTUJIAIOIIEMY
CJIOI0 TecKa TOJIIMHON He MeHee | M, OorpaxkJaeMbIX >XEJIe300€TOHHBIM IMJIMHIPOM WU
KOPOOOM.

7.7. B rpyHTax ¢ pacyeTHbIM compoTuBieHuem, R, < 200 kIla (2 KFC/CMZ) U TIPY SHEPTHHU
ynapHoii dactu kompa 6onee 300 x/[x (30 Tc-M) KompoBbie OOHHBIC IUIOMIAIKHU CIETYET
yCTpauBaTh B BHJIE JKEIE300€TOHHBIX KOPBITOOOPA3HBIX MPSIMOYIOJIBHBIX WM KPYTJBIX B
TIaHe KOHCTPYKIUH (PyHIAMEHTOB), B KOTOPBIX Pa3MEIaloTCs CTAbHbIE ITUTHI (1a00ThI),
YII0’)KEHHbIE Ha MOJIIA00THYIO MPOKJIAJKY, BBIMONHIEMYIO, KaK MpPaBHIO, U3 TPEX CJIOEB:
HIDKHETO 3aIIUTHOTO - B BUJIC HECKOJBKHX IIUTOB U3 TyOOBBIX OPYChEB OOIICH TONIIUHOM 10
800 wMM; cpeaHero aMOpTHU3HPYIOIIET0 - B BHAE MHOTOCIOMHONW KOHCTPYKIHMH U3
YepeAYIOLUXCsSl CIOEB YYTyYHHOW CTpykKd ToamuHod 80-100 MM M cTanbHBIX JINCTOB
TONUIMHONW He MeHee 20 MM; BepXHEro - u3 OpoHeBbIX MMT ToiamuHod 30-100 mm, Ha
KOTOPBIX Pa3MELIAI0TCs CTaIbHbIE OIIOMBI.

7.8. XKene3z006eToHHbIE KOHCTPYKIIMHU (YHIAMEHTOB T0JT 000PYyI0BaHNUE KOTPOBBIX OOMHBIX
IUIOINAOK CIIEAYEeT MPOEKTUPOBATh MOHOIUTHBIMHU.

7.9. labor kompoBoi OOMHON MJIOMIAAKU JOJDKEH YCTpauBaThCsl U3 CTAJIbHBIX IUIAT
ToMuMHOW He MeHee 0,5 M; OPUEHTHPOBOUHYIO Maccy IIaboTa Mgy, T (tc-c?/m), cleayer
npuHuMaTh He MeHee 0,5 m,h,, Toe m, u h, - cooTBeTcTBEeHHO Macca, T (tc-c?/M), U BBICOTE
MaJeHus, M, yIapHOU 4acTH KOIIpa.

7.10. BokoBbIE CTEHKHM XKeJIe300€TOHHBIX Orpa)XJCHUH CleayeT 3allMIlaTh 10 BCel
MOBEPXHOCTH H3HYTPU M TOBEPXY CTANbHBIMH IUIUTAaMU TOJIIMHON He MeHee 50 MM,
MPUKPETJICHHBIMU K JIEPEBSIHHBIM OpychsiM cedeHreM He MeHee 150x150 mm.

Jlns yMeHbIIeHUsl pasjieTa OCKOJIKOB pPa30MBaeMOro JioMa CTEHKH >Kele300€TOHHBIX
OTpaX</IeHUH BBIIIE YPOBHSA 111a00Ta (HA BHICOTY HE MEHEe MOJIOBUHBI HAaHOOJIBIIIEro pa3Mepa B
IUTaHE) CIIeyeT yCTpanuBaTh HAKIIOHHBIMH BHYTpb Ha 7-10°.

7.11. MuHUMaNbHbBIE PACCTOSHUS OT KOMPOBBIX OOWHBIX YCTPOMCTB 10 (hyHIaMEHTOB
CTPOUTENIbHBIX KOHCTPYKLUHN 3JaHUI U COOPYKEHUH clieayeT MpUuHUMAaTh 1Mo Tadu. 12.

Taonuma 12

PaccTostHre 0T KONPOBBIX OOMHBIX YCTPOCTB 10
(yHIaMEHTOB CTPOUTEIHHBIX KOHCTPYKIIHH, M

I'pyHTBI OCHOBaHUS (He MeHee), Py Macce yAapHOW 9acTh Kompa i,
T
m,<3 3<m, <7 m,>7
CkanbHble U NOTYyCKaIbHbIE 15 20 30
KpymHOOGI0MOYHBIE, TIECYaHbIE CYXHE MBLICBATO-TIMHUCTEIE 30 40 60




PaccTosiHre 0T KONPOBBIX OOMHBIX YCTPOICTB 10
(yHIAMEHTOB CTPOUTEIBHBIX KOHCTPYKIIHHA, M

I'pyHTBI OCHOBaHUS (He MeHee), MpU Macce YAapHOM 4acTh Kompa i,
T
m, <3 3<m, <7 my =71
¢ mokazateneM TekydecTs || < 0 (B TOM YHCIIe JIeCCOBUAHEIC)
IlecuaHble BiaXKHBIE, MBUIEBATO-TIMHUCTBIE C IOKAa3aTelIeM 40 60 80
tekygectn 0 < I <1
Ilecuanple  BOJOHACHIIIEHHBIE, IMBLIECBATO-TIMHUCTBIE C 50 80 100

mokasareseM Tekydectu | > 1

IIpumeuganue. Ilpn Bo3BeAEHNN KONPOBBIX YCTAHOBOK HA BOJOHACHIIICHHBIX NMECYAHBIX W TEKydeH
KOHCHCTCHIIMH MBUIEBATO-TIIMHACTBIX TPYHTaX CJIEAYeT MCKYCCTBEHHO YKPEIISATh OCHOBAaHUS (DYHIAMEHTOB
CTPOUTENBHBIX KOHCTPYKIMH (KOTPOBBIX IIEXOB M CKPAINOpPa3AeIOdHbIX 0a3), pacIoN0KEHHBIX HA PACCTOSHUIX,
MEHBIITNX YKAa3aHHBIX B Ta01. 12.

8. DYHJAAMEHTHBI I1POBHUJIOK

8.1. TpeOoBaHus HACTOSIIErO pasfena pPaCHpOCTPAHSIOTCS Ha IPOEKTHUPOBAHUE
(GyHIaMEHTOB MIEKOBBIX, KOHYCHBIX (TUPAIlMOHHBIX) U MOJIOTKOBBIX (YAapHBIX) APOOHIIOK.

8.2. B cocTaB MCXOAHBIX JAHHBIX JUISl IPOEKTUPOBAHUSA (PYHIAMEHTOB JIPOOUIIOK, KpOME
MaTepHaJIoB, yKa3aHHbIX B 1. 1.1, TOKHBI BXOJUTD:

3HAQYEHUS TOPU3OHTAIBHOW U BEPTUKAJIBHOM COCTABISIOUIMX PABHOJAEHCTBYIOLICH
JUHAMUYECKUX HArpy3ok F, W WX Mecra NpHIOXKEHHS COOTBETCTBEHHO OTHOCHUTEIFHO
BepxHeH rpaHu (yHIamMeHTa JpOOMJIOK M BEPTUKAIbHOM OCH, HMPOXOJALIEH 4Yepe3 LEHTP
TSDKECTH IPOOMIIBHON YCTaHOBKU;

4acTOTa BpalleHHUs Bajla SKCHEHTPHKA JJIi KOHYCHBIX JPOOHMIOK WIIM TJIABHOTO Baja JUIs
JPYTUX BUJOB APOOHIIOK;

Macca BpallalouIuXxcs YacTel; Yuciao U Macca MOJIOTKOB, PACCTOSIHUE OT OCH BPALEHUS 10
[EHTpPA TSHKECTU MOJIOTKA JUISI MOJIOTKOBBIX IPOOHIIOK;

Macca KopIryca ApoOHIIOK, Macca 3aloIHEHUs.

8.3. MoHosuTHBIE (DYHIAMEHTHI JPOOHMIIOK CIENyeT MPOEKTHPOBATH NMPEUMYIIECTBEHHO
CTEHYATBIMH W3 JABYX CTE€H (MEXIy KOTOPBIMH IPOIMYCKAeTCsl TPAHCIOPTEp), HIKHEH H
BEpXHEH IUINTHI (MM IByX BEPXHHX IMONEPEUHBIX pUresei).

8.4. COOpHO-MOHOJIUTHBIE (DYHIAMEHTHI JPOOUIOK CIEAYET MPOEKTUPOBATH CTEHUYATHIMU
WIA DPaMHBIMH, MpeIycMaTpuBas HIKHIO IUIUTY U BEPXHHE PHUrelld U3 MOHOJIUTHOTO
&KeJIe300eToHa.

8.5. I'pynnoBbie (yHIaMEHTHI MOJ, HECKOJIBKO IPOOMIIOK CilenyeT MpeaycMaTpuBaTh Mpu
pacIooKeHUH JPOOUIIOK:

OJTHOSIPYCHOM - CTEHUATHIMHU HJI PAaMHBIMH;

NIBYX- WJIA TPEXBIPYCHOM - CTCHUATHIMH.

[Tpu 3TOM COOPHO-MOHOJIMUTHBIE (PYHIAMEHTHI CleAyeT NMPOEKTUPOBATh, KaK MPaBHUIIO, U3
OJIOKOB WJIM CTEH, ONMUPAIOUIMXCS HAa MOHOJMTHYIO HIDKHIOI IUTUTY W CBSI3aHHBIX MOBEPXY
MOHOJIUTHBIMH OOBSI3KaMH.

8.6. IlogomBe OTAENBHBIX (YHAAMEHTOB KOHYCHBIX IPOOMIIOK CleqyeT HpuiaBaTh, Kak
npaBwio, KBaapaTHyo ¢opMmy, a ¢GyHAaMeHTaM JApoOWJIOK OCTaJbHBIX BHUIOB -
IPSIMOYTOJIBHYIO, BRITSHYTYIO B HallpaBJICHUH JICHCTBUS JMHAMHUYECKUX HATrPY30K.

8.7. Pacuer xoneOanuil GpyHI1aMEHTOB APOOMIIOK CBOJIUTCS K OIpPENeICHUI0 HauOOobIei
aAMIUTUTY/IBI TOPU30HTAIBHBIX KOJICOAHUH BepXHEH rpaHu GyHIaMEHTA.

Pacuer cnenyer BBIMOMHATH B COOTBETCTBUM ¢ TpeOoBaHMAMHU H. 1.20 M 00s3aTeNbHOTO
npuiioxeHus 1.

8.8. Pacuer konebGanuii QpyHIaMEHTOB KOHYCHBIX JPOOUIIOK, MMEIOUINX MPSIMOYTOJIbHYIO
¢opMy MOMOIIBHI, CIEAYeT MPOU3BOAUTH B IUIOCKOCTH, COBIAJAlOIIEH C HampaBiIeHUEM
MEHBIIIETO pa3Mepa IMOAOMIBHI.




8.9. Pamuble (hyHIaMEeHTBI JPOOUIIOK CIEIyeT pacCYMTHIBATh MO MPOYHOCTU Ha JeicTBUE
BeCa BCEX DJICMEHTOB YCTAHOBKM C YYE€TOM Beca 3allojJHEHHs U cuibl Fg, 3aMeHsromien
JUHAMHYECKOE JICWCTBUE MAIIMHEI, B COOTBETCTBHU C YKa3aHUsAMU nm. 1.22 u 1.23.

3nauenue Fq cnemyer ompenensate o dopmyne (3), B KOTOpO HOPMAaTHBHOE 3HAUCHUE
JUHAMUYEeCKON Harpy3ku F, ycraHaBimBaeTcsi 1O 3aJaHMIO Ha IPOEKTHPOBAaHUE, a
KOO(QQHUIMEHT HAaASKHOCTH IO Harpyske H KOI(Q(OUIHMEHT JUHAMUYHOCTH CIEIyeT
IpUHUMATH 110 TabJ. 4.

HopmaruBHoe 3HaueHue nuHaMudeckoi Harpy3ku F,, kH(Tc), 111 MOTOTKOBBIX IpOOHIIOK
IPU OTCYTCTBHH JJAHHBIX 3aBOJIa-M3TOTOBUTEIIS AOMYCKAETCS ONPEACITh 10 (hopMmyIe

F,= moemz, (57)

TJIE M, - Macca BPAIAIONIMXCS YacTeil APOOHIKH, T (Tc-c2/M);

€ - DKCIICHTPUCHUTET MaccChl m,, IpuHUMaeMblil paBHbiM 0,001 M;

O - YIJI0Basi YaCTOTa BPaIllEHUs MaCChI 11, C

8.10. Ilpu pacuere mnpoyHOCTH (PYHAAMEHTOB MOJIOTKOBBIX JPOOMIIOK CJEIyeT

MPOU3BOJUTH TMPOBEPKY Ha OTPHIB MOJIOTKA, MPUA ITOM HOPMATHBHOE 3HAYCHHE
JTMHAMHYECKON HArpy3KH CIIEAyeT OompeneiaTh mo dopmyie (57), npuHuMas B Hell Maccy m,
paBHOH Macce OJHOTO MOJIOTKA, a DKCUEHTPUCUTET € - PACCTOSHUIO OT OCH BPAILCHUS 10
LEHTpa TSHKECTH MOJIOTKA.

9. DYHAAMEHTbI MEJIBHUYHbBIX YCTAHOBOK

9.1. TpeOoBaHMs HACTOALIETO pasfelia PACIPOCTPAHSAIOTCS HA MPOSKTHPOBAHUE
(GyHIaMEHTOB MEJIbHUYHBIX YCTAaHOBOK C KOPOTKMM OapabaHOM (CTEp)KHEBBIX, LIAPOBBIX,
PYIHO-TAICYHBIX U Ap.) U TpyOUaTsX (IpH OTHOIICHHUH UIMHBI OapabaHa K nuameTpy Oolee
TpeXx).

9.2. B coctaB MCXOOHBIX JaHHBIX JI HPOEKTUPOBAHUS (PYHAAMEHTOB MEJIbHUYHBIX
YCTaHOBOK, KPOME MaTEpUaIOB, YKa3aHHBIX B II. 1.1, JOIDKHBI BXOAUTH:

MOMEHTBI MHEepIUH Macc OapabaHa M pOTOpa ANEKTPOJBUTATENS, KPYTUIIbHASL HKECTKOCTb
BaJla U MepelaTOYHOe YUCIIO 3y0uaToi nepenayu;

paccTosiHHe OT OCH BpalleHusi 0apaOaHOB MENBHUYHBIX YCTaHOBOK JIO BEpPXHEH TpaHH
byHnameHTa;

MOJTHAst Macca KOpIlyca MEJIbHUYHBIX YCTAHOBOK, Macca 3aroJIHEeHHSL.

9.3. ®yHmaMeHTHl MENBPHUYHBIX YCTAaHOBOK CJIEIYyeT MPOEKTHPOBATh, KaK IPABHIIO,
MOHOJIUTHBIMH HJTH COOPHO-MOHOJIUTHBIMH.

9.4. ®yHnaMeHTBl TpyO4aThIX MENBHUI] CIIEAYET NMPOEKTUPOBATh, KAaK MPaBUJIO, B BUC
psna monepevHbIX (M0 OTHOIIEHHWIO K Oocu MebHHIIB) [1-00pa3HbIX pam, omuparounmxcs Ha
OTJIe/IbHBIE KEJI€300€TOHHbIE IUINTHI, @ MEJBHUI] C KOPOTKUM OapabaHOM - B BHUJE OOIIMX
MaCCHBHBIX IUTUT C ONEPEYHBIMU CTEHAMU HJIM paMaMH JJIsl OUPAaHUs YacTel MallluHbl.

Jlnist yMeHbBIIeHHsT YPOBHSI BUOpaIuii ClielyeT 00beIUHSITh TIOBEPXY paMHbIE ()yHIaMEHTHI
1OJ1 OT/I€TIbHBIE MEJIBbHHULIBI 00111 Kee300€TOHHOM TITUTOM.

11 puMe4dYaHUud. 1. ﬂOHYCKaCTCﬂ MPOCKTUPOBATH OTACIBHBIC OIIOPBI TpY6anLIX MCJIIBHUII B BHIC
IMONIEPEYHBIX CTCH HAa OTACIIBHBIX IIJINTAX.

2. HpI/I CKAJIbHBIX M prHHOO6HOMO‘{HBIX TPYHTaxX JOMYCKACTCAd ONMUPAThb CTCHBI, NMOAACPKMUBAIOMINE YAaCTHU
MEJIbHUIL C KOPOTKUM 6apa6aHOM, Ha OTACJIBHBIC IIJIMTHI.

3. YcraHOBKa JABUTATEINs, PEAYKTOPA M OIHOMH M3 OMOP MEJbHULBI HA Pa3HbIX (YHIAMEHTax, He CBI3aHHBIX
KECTKO MEXJy COOOH, He JOITyCKaeTCs.

9.5. Pacuet xonebanuii GpyHIaMEHTOB MEIbHUYHBIX YCTAHOBOK CJEAYET MPOU3BOIAUTH HA
JEHCTBUE CIy4allHON JMHAMUYECKOW HArpys3Kd, BbI3bIBAEMOM JIBUJKEHUEM 3allOJIHUTENS B
Oapabane.



9.6. AMIITUTYIBI TOPU3OHTANBHBIX KOJICOAHMI BEpXHEW TpaHN MACCHUBHBIX, CTCHUATBIX U
paMHBIX (YHIAMEHTOB MEIbHUYHBIX YCTAHOBOK OT JCHCTBUS CIIYYallHOM JHHAMHUYECKOMN
HArpy3KH CJIEYET OMPEALNATh 1Mo GopMyIaM 00s13aTeIbHOTO MPIIOKECHHUS 3.

9.7. CoOcTBeHHass yriioBasg 4YacToTa KojecOaHuil (yHIAaMEHTOB MEIBHUI[ JOJDKHA
OTIMYAThCI HE MeHee 4eM Ha 25 % OoT cOOCTBEHHOW YITIOBOW YacTOTHI Ash KPYTHIIBHBIX
KOJICOAHUH BaJla 3JICKTPOJIBUTATEIIA, ONIPENEIsIeMoi 1o hopmyie

(58)

rae 6 - MOMEHT MHEpLUHU Macchl OapabaHa ¢ 3arpy3Kod OTHOCHTENIBHO €ro OCH BPALICHHUS
-M% (Tc-M-¢%);
6 - MOMEHT HHEPIHMH MacChl pOTOpa 3JEKTPOJBUTATENSI OTHOCHTEIBHO €ro OCHU
BpAICHHs, T-M (TC-M-C°);
K- KkpyTwibHasi >KECTKOCTh Baja, COCIHHSIONIIETO POTOP IBUTATENS C IPUBOIHOM
mectepHert, KH-M/pan (Tc-m/pan);

| - mepeIaTOYHOE YMCII0 3y0UaTol maphl (MIECTEPHH U 3y0UaToro BeHia bapadaHa).

9.8. Pacyer mpOYHOCTH DIIEMEHTOB KOHCTPYKUUH (YHIAMEHTOB MEJIbHHII HAJICKUT
POM3BOJIUTH C YYETOM JCHCTBHUS CIEAYIOIMINX HATPY30K:

pacueTHOTO 3HAUCHHsSI Beca 3JIEMEHTOB KOHCTPYKIMH M YacTell MEbHUIIBI C YUETOM Beca
3aIOJTHCHUS;

TOPU3OHTAJILHON COCTABJISIIOIIEH pacueTHOM auHamudeckor Harpy3ku Fq, xH(TC),
NPUIOKCHHOW K JAHHOW omope | ompenaenseMoi 1o dopmyne (3), B KOTOPOW 3HAYCHHS
KO3 QUIIMEHTOB HAISKHOCTH [0 HArpy3Ke W JUHAMHYHOCTH CJICAYeT IpPHHUMATh B
COOTBETCTBUM C Ta0u. 4, a BenuuuHy F, - paBHOI: mnsa TpyOuateix menbHUL 0,2Gpm; ms
MenbHUI] ¢ KopoTkuM Oapabanom 0,1 G, rme Gp - 4acTh HOPMATHBHOTO 3HAYCHHS Beca
MeJIbHUIBI (0€3 MEIOIIMX TeJ U 3al0JHEHNUs ), TPUXOAAIIAsAc Ha JaHHYI0 onopy, KH(Tc).

10. ©YHAAMEHTHBI IIPECCOB

10.1. TpeboBaHus HACTOAILIErO pasjiena paclpoCTPAHSIOTCS Ha MPOEKTHPOBAHHE
(GbyHAaMEHTOB BUHTOBBIX, KPUBOIIUITHBIX U THPABIMYECKHX IPECCOB.

10.2. B cocTaB MCXOJHBIX JAaHHBIX JJIS1 MPOECKTHUPOBAHUS (PYHAAMEHTOB MPECCOB, KPOME
MaTepuaioB, YKa3aHHBIX B I.1.1, TOMKHBI BXOJUTh:

rabapuTHbIE YEpTEXM Mpecca C YKa3aHWEM BHJIAa BBIIOJIHIEMBIX MM TEXHOJIOTHYECKUX
orepanuil (IUTaMInoBKa, KOBKa, BBIpYOKa);

Macca TIOCTYNATEIbHO JIBIXKYIIUXCS pabdoyux dYacTell mpecca; MOMEHT HWHEpUUHU
BpallaroIuxcsd padoynMxX MacC BHHTOBOIO IIpecca OTHOCHUTENBHO OCH BHUHTA; TIJIaBHBIE
MOMEHTBI MHEPLIUH TIPECCa;

CKOPOCTH TOCTYINATEIbHOIO M BpALIaTENbHOTO JBH)KEHUS pabouMx yacTeil mpecca B
MOMEHT COIPHKOCHOBEHHS TOJI3yHa C YIIaKOBKOM; IMoyIHAas aedopmalins MOKOBKH B Ipecce
IITAaMIIOBKH WM KOBKH, onpezensemMas u3 rpaduka pabounx Harpy30K TUIOBOM MOKOBKH.

10.3. ®yHaaMeHTHI IPECCOB CAEAYET MPOEKTUPOBATh, KaK IPABUIIO, B BUJIE JKECTKUX IUIUT
VI MOHOJIUTHBIX OJIOKOB.

10.4. ®ynnaMeHTbl BUHTOBBIX IPECCOB, NMPEAHA3HAUYEHHBIX IS IUTAMIIOBKH WJIU KOBKH,
CJIeIyeT PAacCUUTHIBATh C YUYETOM HMITYJIbCAa BEPTUKAIBLHOM CHIIBI U KPYTALIETOCs MOMEHTA
OTHOCHUTEJIBHO BEPTUKAIILHON OCH CIIEIYIOIIUM 00pa3oM:

a) aMIUTUTYAy BEPTUKAIbHBIX KOJIEOAaHUU a;, M, QyHIaMEHTa ClieAyeT ONpeAessaTh IO
dopmyne (1) obOs3aTenbHOr0 OPUIOKEHUsS 2, B KOTOpPOM 3HaueHue Ko3(duireHTa
BOCCTAHOBJIEHHSI CKOPOCTH y/iapa € clie[lyeT NPUHUMATD: TPU XOJIOJHON ITAMIIOBKE U KOBKE




e = 0,5, npu ropsiueii mrammnoBke u KoBke € = 0,25, a 3HAUEHHWE UMITYyJIbCA BEPTHKAIBHON
cuibl J;, kH-c (Tc-c), onpenensercs mo ¢hopmye

J; =myV, (59)

TJIe M, - Macca MOCTYMAaTeIbHO ABMKYIIMXCS pPabOUnX YacTel mpecca, T (TC-CZ/M);
V- CKOPOCTh MOCTYHAaTEIBHOTO ABMKEHHUS pabOUYMX YacTed mpecca B MOMEHT yjapa,
Mm/c;
0) aMIUTUTYbI TOPU3OHTAIBHBIX KOJeOaHUU ap, Y, M, QyHIAMEHTa CIEIyeT OMpeaeisaTh
no dopmysam (6) u (7) 00s3aTEILHOTO MPUIOKEHUS 2; TIPU 3TOM 3HAYEHUE € TO )K€, UTO B
1.10.4 a, a UMIyIbC MOMEHTA J, IPUHUMAETCS PABHBIM

Jy = 0,0, (60)

rae 6,, - MOMEHT WHEpPIMH Bpallalomuxcs padoumx Macc Tpecca, T-M (tc m-c?),
OTHOCHUTEIILHO OCH BUHTA,
- YIJIOBAs YaCTOTA BPALICHMS BUHTA B MOMCHT yapa, C -, IPHHUMAEMAsI 110 3aJaHHIO
Ha IPOEKTUPOBAHUE.

10.5. AMIIHTYOBl BEPTHKANBHBIX dy, M, W TOPH30HTAIBHBIX ah, M, KOJIECOAHUM
(GbyHIaMEHTOB KPUBOUIMITHBIX MPECCOB MPHU OINEpaIHsIX IITAMIIOBKH CIEAYyET OMpenemsaTh IO
dopmyinam (2)-(5) 00s3aTeNIbHOTO NPUIOKEHUs 2, B KOTOPBIX 3HaYeHUE Koddduienta € =
0; WUMIynbC BEPTHKAIBHOW CHIBI J; ONPEAENSAETCS SKCICPUMCHTAIBHBIM ITyTEM; IPHU
OTCYTCTBHH ONBITHBIX JAHHBIX JOMYCKAETCSI UMITYJIbC BEPTHKAIBHOW CHIIBI OMPENENSTh IO

dopmyiie (59), ymHOKasi ero 3HaueHHe Ha KOAPQUIMCHT 7], KOTOPBIA YYUTHIBACT BIIMSHUC
YKECTKOCTH IMMOKOBKH M HAIMYHUE JTFOPTOB B KHHEMATHYECKUX Mapax KPUBOIIUITHO-IIIATYHHOTO
mexanusma; npu 10% kH (103 1¢) < From < 6,3-10* kH (6,3-103 TC) IOMyCKaeTCsl MPUHUMATH 7]
= Fm,m/6,3-104 (n= F,,oml6,3-103), a pu Fypp > 6,3-104 (6,3-103 TCc) K03 umeHT 77 cneayer
IPUHUMATh PaBHbIM 1; UMITYJIbC MOMEHTA J, IPUHUMAETCS PABHBIM MMIIYJIbCY KPYTALIETrO
MOMEHTa OT 3aMeJJIeHHMs] BpalleHuss pabodymx dacTed Tmpecca, BO3HHUKAIOLIETO TMpHU
BBHITIOJTHEHUH MITAMIIOBKU, M OMPEIENAeTCS SKCIEPUMEHTANbHBIM IyTeM; MPH OTCYTCTBUHU
OIIBITHBIX JAaHHBIX 3HaueHue J,,, KH-M-c (TC-M-C), T0ITyCcKaeTcss Onpeaenars Io Gopmyie

From9
J(D =01———,

“o (61)

rae Fpon - HOMHHaTBEHOE yeunue npecca, KH(Tc);

O0- monHas nedopMmaius TMOKOBKM B MpoIlecce IITaMIIOBKHU, M, OIpeaensemMas H3
TUNIOBOro rpaduka pabouyux HArpy3ok JUis pacCcMaTpUBaeMOM MOJENIM Ipecca
(pabouwmii X011 MON3YHA);

M - YIJIOBAsl YAaCTOTA BPAIICHHS KPHBOIIMMA, €, MPUHAMAcMas 10 3aIaHHI0 HAa
MIPOSKTUPOBAHHE.

[Tpu omeparusx BbIPYOKM aMIUIMTYAYy BEPTHUKAIbHBIX KojeOaHui QyHIaMEHTa 8;, M,
cinenyer ompeaeniate mno Gopmyne (1) o0s3aredpbHOr0 OPHIQKEHUs 2, B  KOTOPOH
kodpdunment € = 0, a 3HaAYCHHE MMITYJbCA J; CIEAYET ONMPEACISITh dKCIIEPUMEHTAIBHBIM
MyTeM; TIPU OTCYTCTBUH OIBITHBIX JIAHHBIX JIOMYCKAETCS 3HAYCHHE MMITYJIbCa J; ONPEIesaTh
no ¢opmyie

!
_ 03F,,n
7 1
“1 (62)
rne Fo, - HoMuHANBHOE yeuiue npecca, KH(Tc), mpu oneparuu BeIpyOKH;
®1 - YIJIoBag 4aCToTa CBO6OI[HBIX KosebaHuit CTaHHUHBI, C_l, ornpeacidacMmast mno (pOpMy.TIC



(63)

rae K, - koo (GUIUEeHT BEpTUKALHOW KECTKOCTH CTaHUHBI, KH/M (TC/M), MpUHUMAEeMBIi 110
3aJJaHHIO HA MPOCKTUPOBAHKC;
M; - Macca BepXHEH YacTH Ipecca, PacioyiOKEHHOHN BBIIIE CEPEAMHBI BRICOTHI CTAHUHBI, T
(Tc-c*/m).

10.6. ®yHnaMeHTHl THAPABIMYECKUX TMPECCOB, NMPEAHA3HAYCHHBIX YIS IITAMIIOBKH WIIN
KOBKH, CJICJIyeT DPAacCUMTHIBATH Ha JICHCTBUE WMITYJIbCa BEPTHKAIbHOW cwibl. [lpu sTOM
aMIUTUTYAY BEpTHKAIBHBIX KOoJeOaHH (yHIaMeHTa a; CIeayeT onpeaeisath no dhopmyse (1)
00513aTeIbHOTO MPUWIIOXKEHUs 2, TpUHUMasi B Hell ko3 duument € = 0, a 3HaYeHHE UMITYIIbCA
J; - mo dopmyne (59), B xoTopoil V - MakCHMalbHas CKOPOCTh OITYCKaHHUS IOJBHYKHON
TpaBepChl, M/C.

11. YHAAMEHTbBI IPOKATHOI'O OBOPYJ1OBAHUA

11.1. TpeOGoBaHuS HACTOAIIErO pasjesia paclpoCTPaHSAIOTCS Ha IPOEKTUPOBAHHE
(GyHIaMEHTOB OCHOBHOT'O M BCTIOMOTaTEILHOTO 000PYIOBaHHS TPOKATHBIX U TPYOHBIX IIEXOB,
a TaKke 000PYAOBAHUSI HEIIPEPHIBHOTO JIUThS 3aIOTOBOK.

11.2. B cocraB MCXOAHBIX MAAHHBIX JUIS MPOEKTUPOBaHUSA (YHIAMEHTOB IPOKATHOTO
000py0BaHus1, KpOME MaTEPUAJIOB, YKA3aHHBIX B I1.1.1, TOIKHBI BXOJUTH:

IUIaH OCHOBHBIX OCel 000OpYyIOBaHUS C MPUBA3KOW K OCSIM 3/1aHUs, a TaKK€ OCHOBHBIE
OTMETKHU 000pYA0BaHUS; IJIaH U pa3pe3bl HOMEIIEHUI TEXHUYECKOI 0 MOABajIa UIIH 3Taxa;

JJAHHBIE O PACIIOJIOKEHUU JIOTKOB JUI THAPABIMYECKOIO CMbIBA OKAJIMHBI U BO3MOXKHBIE
BXOJIbl B TPAHIIEH JIOTKOB, & TAK)KE JAHHBIE O PACIIOJIOKEHUU MECT BO3MOKHOTO IOSIBICHUS
IIPOU3BOJICTBEHHBIX BOJ;

YKa3aHHUA O PAcMOJIOXKEHUH MECT, IJie He0OXOIUMO YCTPOWCTBO JIECTHHI], MOHTa)KHBIX
IIPOEMOB, OIPAKICHUN U IEPEKPBITHH;

JIAaHHBIE I ONpPECIICHNUs 3HAYCHUN MOHTaXHBIX HArpy30K, pacIoJlaraéMbIX B IIpeleiiax
MIEPEKPBITHS MOBaga U BO3JIE HEro, B BUJE IJIaHA, HA KOTOPOM YKa3bIBAIOTCS CICAYIOIIHE
OCHOBHbBIE 30HBI JICHCTBUS Harpy3oK: OT CTallMOHAPHOTO TEXHOJIOIMYECKOTo 000pyaOBaHUs,
OT BPEMEHHO Pa3MEIIaeMOro CMEHHOr0 0OOpyNOBaHMs NP PEMOHTAX C yKa3aHUEM Beca,
rabapuTOB, YMCIa MOHTA)XHBIX €IMHHI] U MUHUMAJIbHBIX MIPOXOA0B JUIsl Hauboee TAKEI0ro
00opy0BaHUsl (CMEHHBIE KIJIETH, BaJKW C MOXYLIKAaMH M T.I.); JaHHbIE I ONpeAeIeHUs
BPEMEHHBIX HAarpy30K OT IIOABWKHOTO TPAHCIIOPTA, COJAEpXKAIIME XapAaKTEPUCTUKH U
KOJIMYECTBO TPAHCIIOPTHBIX CPEIACTB; [AHHBIE JUIA OIpPENENCHUs Harpy3oK B MeCTax
CKJIaIUpOBaHMs MeTaa (Beca U pa3Mepbl TUIIOBBIX BapUAHTOB ITabesel, MupaMu U T.II. €
yKa3zaHHEM IPOXOA0B MEXAY HMMH); BPEMEHHYIO Harpy3Ky OT OCTaJIbHOTO 00OpYyIOBaHMS
JIOITYCKAaeTCs 3a7aBaTh B BUJE CIUIOITHONM PABHOMEPHO PACIPENEICHHON HArPy3KH.

11.3. Tlox oOCHOBHOE M BCIIOMOTaTelbHOE IPOKATHOE OOOpYIOBAaHUE CJENyeT
MPOEKTUPOBATh MAcCCHUBHBIE MOHOJHMTHbIE OETOHHBIE U Kelle300eTOHHbIE (YHJIAMEHThI C
HEOOXOJMMBIMU BBIpE3aMH, OTBEPCTUSIMH M KaHaJaMM WM OOJIETYeHHbIE (PaMHOTO WIH
CTEHYaTOro THUIIA) MOHOJIMTHBIE WIH COOPHO-MOHOJHUTHBIE kKele300eTOHHBIE (DYHIAaMEHTHI ¢
UCIIOJIb30BaHUEM TIOJIOCTEH W YCTPOMCTBOM B CTAHOBBIX MpPOJETax OOMIMX W MECTHBIX
TEXHUYECKUX ATAKEH WM M0/IBAJIOB; IIPU 3TOM YCTaHOBKY paboueil U IiecTepeHHON KieTei,
penykTopa M IPHUBOJHOTO ABUTATENs CIENyeT IMperycMaTpuBaTh Ha oOmieM (yHIaMeHTe.
Taxue oOmue obsieryeHHbIE QyHIAMEHTHI CIIeyeT YCTpauBaTh U3 BEpXHEH M HUKHEW IUIUT,
COEIMHEHHBIX CTOMKaMU M CTEHAaMH WJIM MAacCUBHBIMU YCTOSIMHM (OIOpamH), OTAEICHHBIMU
[IBaMH OT paboyeil MIomaaKy 1 3AaHHUs.

OO6opynoBaHHe MEJIKOCOPTHBIX, MPOBOJOYHBIX M LITPUIICOBBIX CTAHOB JIOIyCKaeTcs
pasmernaTth B MPOJETHOM YacTH BepxHel (yHAaMeHTHOH MiuThl. OCHOBHOE 00OpYAOBaHHE



KPYITHOCOPTHBIX U CPETHECOPTHBIX CTAaHOB CJEAYET pa3MellaTh HaJ HECYIIMMH OIOpaMH
(croiikamu mnu creHamu). PaGoune W miecTepeHHbIE KJIETH JIMCTOBBIX, TOJCTOJHMCTOBBIX,
PENbCOOATIOUHBIX U IPYIUX TSAKEIIBIX CTAHOB CJIEAYET YCTaHABIMBATH HA MACCUBHBIE YCTOU.

11.4. B cayuae, ecnu 3a710KEHHE BCEX y4aCTKOB (yHIaMEHTOB MPOKATHOI'O 000PYAOBAHUS
1 000py1I0BaHUS HEMPEPHIBHOTO JINThS 3arOTOBOK Ha OJJHOW OTMETKE 110 TIyOHMHE MPUBOAUT K
nepepacxoay MaTepuaioB, AOMYCKAETCS OTICNbHBIC YYacTKH ()YHIAMEHTOB 3aKJIaJbIBaTh Ha
pa3HOU TTyOHHE.

@DyHIaMEHTHI, pa3/iefieHHbIE TTyOOKUMH OTKPHITHIMU KaHAJIaMU (HalpuMmep, KaHaJIaMu JUIs
CMbIBA OKAJIMHBI), CIEAYET CBA3BIBAThH IIOBEPXY JKEJIE300€TOHHBIMU pacropkaMu yepes 3-6 M,
pacmoIokeHne KOTOPHIX JOHKHO ObITh YBA3aHO C PaCIONIOKeHHEM 000py10BaHuUs.

11.5. ApmupoBanue (GyHIaMEHTOB CJIETyeT MPOU3BOAUTH B COOTBETCTBHU C YKa3aHHUSIMH
pa3zn. 1. Ilpu >TOM BEepXHIO apMaTypy MAacCHUBHBIX (PYHIAMEHTOB CIEIyeT YKJIaJbIBaTh
TOJIBKO 10J1 CTAHMHAMU 000pYA0BaHUs C IMHAMUYECKUMU Harpy3Kamu.

JrameTpsl cTepKHEW HIKHEH apMmaTypbl clielyeT NpUHUMaTh He MeHee 16 MM s
¢bynnamenToB JMHOM 10 30 M 1 20 MM - yiHOM cBbIe 30 M.

11.6. Tlom cranuHamMu  OOOpYIOBaHMs, BOCHPUHUMAIOIIMMU  CHCTEMaTHYECKH
JICHCTBYIOLLIME YAApHBIE HArpy3KH, CIeIyeT MpelycMaTpuBaTh YCTAaHOBKY 2-3 CETOK,
pacmojiaraéMbIX B COOTBETCTBUM ¢ YykazaHusmMu 1.1.15. Ilpu 3TOM BepxHHE CETKH,
Joxondume 10 kpasg QyHaaMmeHTa, cieqyeT 3arubarh BHU3 BJIOJIb BEPTHKAIbHOM I'paHU Ha
JUIMHY 15 muameTpoB 3arudaeMbIX CTEpIKHEN.

11.7. Ilpu HaNIMYMKM MECTHBIX BO3JEHCTBUM OT JIYYHUCTOM TEIUIOTHI, YAApOB KYCKaMH
Na/IalolIell OKaJIMHBI U T.II. BEpTUKAIBHbBIC TPaHu (yHIAMEHTa CIEeAyeT apMUPOBATh CETKAMU
W3 CTEp)KHEN JuaMeTpoM 12 MM ¢ KBaJpaTHBIMU siueiikamu pazmepom 200 MM.

11.8. Pacuer komebaHWii MacCHBHBIX (YHIAMEHTOB TIOJ IMPOKATHOE OOOpYyIOBaHUE
BBITIOJHATH HE TpeOyeTcs.

Pacuer nmpodHoCTH 351eMEHTOB (DYHIAMEHTOB BBITIOJIHSAETCS B COOTBETCTBHH C YKA3aHUSIMH
nn.1.22 u 1.23. Tlpu 3TOM Harpy3ku, BO3HMKamIIMe MpuU paboTe OOOpYHAOBaHUS B
UCKJIIOYMTENBHBIX CIy4asX, HanpuMep, MpU pPEe3KOM HapyLIIEHUH TEXHOJIOIMYECKOIro
npolecca, 1 Harpy3Ku, BOZHHUKAIOIINE MPU aBapusX (IT0JIOMKa IIIUHAEICH, COeUHUTENbHBIX
MYy(T ¥ T.I.), OTHOCATCS K BPEMEHHBIM OCOOBIM Harpy3Kam.

12. DYHAAMEHTbBI METAJUIOPEXYIINX CTAHKOB

12.1. B coctaB UCXOAHBIX JaHHBIX JJIsl MPOCKTUPOBAHUS (PYHIAMEHTOB METANIOPEKYIIIUX
CTaHKOB, KPOME MAaTepUaJIOB, YKa3aHHBIX B 1. 1.1, TOJKHBI BXOIUTE:!

YepTeK ONOPHOM IIOBEPXHOCTH CTAaHWHBI CTAaHKA C YKa3aHUEM OIOPHBIX TOYEK,
PEKOMEHIYEMBIX CIIOCOOOB YCTAHOBKHU U KPEIJIEHUS CTaHKa;

JTaHHbIE O 3HAYEHUSAX HArpy30K Ha (pyHIAMEHT: AJs CTaHKOB ¢ Maccoil 10 10 T - oOmias
Macca CTaHKa, a JJs CTaHKOB ¢ Maccoil Oosee 10 T - cxema pacroyioKeHUs] CTaTHYECKUX
Harpy3ok, nepeaaBaeMbIX Ha (PyHIaMEHT;

JUI CTaHKOB, TPEOYIOIIMX OrpaHUYEeHHs YIPYroro KpeHa ¢yHIaMeHTa, - JaHHBIE O
IPEIENIbHO JOMYCTUMBIX HM3MEHEHMSIX IOJIOKEHUS LEHTPA TSKECTH CTAaHKAa B PE3yJbTaTe
YCTaHOBKH TSDKENBIX JeTaliell M MepeMelleHusl y3JI0B CTaHKa (WM MaKCHUMaJbHble 3HAYCHUS
Macc AeTajeil, MacChl MOABMKHBIX Y3JI0B U KOOPJIMHATHI UX MEPEMEILEHUS), & TAK)KE JaHHbIE
0 TpEAENbHO JOMYCTHUMBIX YIJaX IMOBOpPOTa (PyHIaMEHTa OTHOCHUTENIbHO TOPU30HTAJIbHOMN
ocH;

JaHHBIE O KJIACCE CTAHKOB IO TOYHOCTH, a TaKXE O JKECTKOCTH CTAHWUHBI CTaHKOB, O
HEO0OXOUMOCTH 00€credeH s )KECTKOCTH 3a cYeT (yHIaMeHTa M O BO3MOXKHOCTH YacTOi
NIEPECTAHOBKHU CTAHKOB;

JUISL BHICOKOTOYHBIX CTAHKOB - YKa3aHUsI 0 HEOOXOAMMOCTH U PEKOMEHIyEMOM CIIocobe ux
BUOPOM3OIISIIMMA: KPOME TOro, B 0COOO OTBETCTBEHHBIX CIydasX /s TaKUX CTaHKOB
(HampuMmep, TpU YCTAHOBKE BBICOKOTOYHBIX TSDKEIBIX CTAHKOB WM IIPU YCTaHOBKE




BBICOKOTOYHBIX CTAHKOB B 30HE WHTEHCUBHBIX KOJICOAHHI OCHOBAHMIA) B UCXOIHBIX TAHHBIX
JUISL TIPOEKTHUPOBAHUS JOJDKHBI COJEPKAThCS PE3yabTaThl M3MEPEHHUI KojieOaHWil rpyHTa B
MeCTax, MPEAYCMOTPEHHBIX IS YCTAHOBKU CTAHKOB, W JPYrUe JaHHBIC, HEOOXOAUMBIC IS
orpezieNieHus MapaMeTpoB BUOPOU3OISIMHY (MPEAETBHO JA0MYCTUMbIE aMILUIUTY bl KOeOaHu
dbyHIaMeHTa WIH TPEJSIBHO JOMYCTHMbIEC aMIUTUTYbl KOJICOAHUIA JIEMEHTOB CTaHKA B 30HE
pe3aHus U T.I1.).

12.2. CraHK# B 3aBUCUMOCTH OT MX MAaccChl, KOHCTPYKLUHU U KJIacCa TOYHOCTH JOIYCKAeTCs
yCTaHABIMBAaTh Ha OCETOHHOM IMOJCTHJIAIOIIEM CJIO€ TIojia IeXa,Ha YCTPOCHHBIC B IONY
YTOJIIIICHHBIC OCTOHHBIC WJIM JKEJIe300€TOHHBIC JCHTHI (JICHTOYHBIC (PYHIAMEHTHI) WJIM Ha
MacCHBHBIE (PyHIAMEHTHI (OJUHOYHbIE WM O0IINE).

12.3. Ha noacrtusaronieM cjaoe moJia mexa clielyeT yCTaHaBIMBaTh CTAaHKHU ¢ Maccoi 10 10T
(pu cOOTBETCTBYIOIIEM OOOCHOBAaHMM A0 15T) HOPMAJbHOM M TOBBIILIEHHOW TOYHOCTU C
JKECTKMMHU M CPEIHEH KECTKOCTH CTaHuHaMmH, Jias Kotopeix I/h < 8 (rme | - mmmua, m, h -
BBICOTA CEUEHHUsI CTAaHUHBI CTaHKA, M), & TaKkKe BBICOKOTOYHbBIC, BUOPOHU3OJSALUIO KOTOPBIX
JIOITYCKAETCS OCYIIECTBISATE IIPH MIOMOIIU YIIPYTHX OMOP, PACIIONOKCHHBIX HEITOCPEICTBEHHO
MOJ] CTAHUHOM CTaHKa.

Ha ycTtpaunBaemble B moiy Iiexa YTOJIICHHbIE OCTOHHBIE WJIHM KeJIe300€TOHHBIC JICHTHI
JIOTTYCKAETCsl yCTaHABIMBATh CTAHKH ¢ Maccoi 70 30 T.

12.4. Ha ¢pyHnamMeHTHI clieyeT yCTaHAaBIUBATh CTAHKH CIEAYIOIINX BUIOB:

C HEXKECTKMMH CTaHMHAaMU ¢ oTHommieHueM |/h > 8 u ¢ cocTaBHBIMEM CTaHHHAMH, B KOTOPBIX
Tpedyemasi )KeCTKOCTh 00eCIIeunBaeTcs 3a c4eT (PyHIaMeHTa;

¢ Maccoii 6onee 10 T (umu 15 T mpu COOTBETCTBYIOIIEM OOOCHOBAHWHW) MPU TOJIIMHE
OCTOHHOTrO TMOACTHJIAIOIIETO CJIOS 1OJa, HEJAOCTATOYHOM MJIsi YCTAaHOBKU CTAHKOB JAHHOMN
MAacCBhI;

BBICOKOTOYHBIE, Ui BHOPOU3OJSIMHM KOTOPHIX HEOOXOJMMa YCTaHOBKA CIEHAIbHBIX
byHIaMEHTOB.

Hp HMMeJdaHUe. YCTAaHOBKA BBICOKOTOYHBIX CTAaHKOB Ha O6H.[I/I€ (I)yH,Z[aMCHTBI JAOIYCKA€TCA TOJBKO B
clIy4dasx, €CJIM B YHCJIC IpyNIibl CTAHKOB, YCTaHABJIMBACMBIX HE OAWH (byHI[aMeHT, OTCYTCTBYIOT TaKu€, NpHU

pa60Te KOTOPBIX 6y[[yT BO3HUKATh AWHAMHWYCCKUE HArpys3KH, BbI3bIBAIOIIUEC KoJieOaHus ¢ aMIUIMTyJlaMU,
IMPEBLIITAIOITUMHA TPEACIIBHO TOITYCTUMBIC, YKa3aHHBIC B 3a/JTaHUU HA IPOCKTUPOBAHUE.

12.5. Jlns BBICOKOTOYHBIX CTAHKOB, YCTAaHAaBJIMBAaEMbIX Ha BHOPOM30JIUPOBAHHBIX
dbyHaaMeHTax U TpeOYIOUIMX NEepUOIUYECKOM FOCTUPOBKH, PEKOMEHAYETCS HCIOJIb30BaTh
KOMOMHHMPOBAHHBIE YIPYTO-)KECTKHE OIOPHBIE 3JEMEHTHI, MO3BOJSIOUIME MEPEXOAUTH OT
yIpyroi ycTaHOBKHM (yHIaMeHTa, 00ecIeynBaroleil ero BHOPOU30JISAIHIO, K KECTKOM.

[Ipy npoekTHpOBaHUU BHOPOU3OJUPOBAHHBIX (YHIAMEHTOB CTAaHKOB HAa PE3MHOBBIX
KOBpPHKaxX JOJUKHBI OBITh IPEIyCMOTPEHBI YCTPOMCTBA, OOECHEUMBAIOLINE BO3MOKHOCTH
CMEHBI ITUX KOBPHKOB.

12.6. lns OAMHOYHBIX (PYH/IAMEHTOB CTAaHKOB HOPMAJIbHOM M MOBBIIIEHHOW TOYHOCTHU C
Maccoit 10 30T BeICOTY (PyHIaMeHTa clieayeT NMPUHUMATh B COOTBETCTBUU C JaHHBIMH,
NpUBEJCHHBIMU B Taba. 13, a ams ctaHkoB ¢ Maccoit Gosee 30 T - Ha3HAyaTh U3 YCJIOBUSA
oOecrieyeHUss HEOOXOOMMOM JKECTKOCTH CTaHMHBI 3a cYeT (yHIaMeHTa, a Takke U3
KOHCTPYKTUBHBIX COOOpaXX€HH B (B YACTHOCTH, B 3aBUCUMOCTH OT INTyOUHBI IPUSMKOB).

12.7. Bpicoty oOmmx (yHIaMEHTOB CTAaHKOB HOPMAJIHHOW W TOBBIMIEHHOW TOYHOCTH
clleflyeT OMpeAessATh MO pe3yibTaTaM pacueTa (hyHIaMEHTa MO MPOYHOCTH U JKECTKOCTH C
Y4E€TOM MHHUMAJIBHO HEOOXOIMMO# BHICOTHI (cM. TaOiu. 13), obecrneunBaromeii TpeOyemMyro
KECTKOCTh CTaHMHBI OTJEJIbHBIX CTAHKOB, a TAaKK€ M3 KOHCTPYKTHBHBIX COOOpa)KeHUi,
0CcOOEHHOCTEH TaHHOTO BHUJIA CTAaHKA M YCIOBUH €ro 00CIyKUBaHUSI.

12.8. ®yHmaMeHTHI CTAaHKOB CIIEAYyeT apMHUPOBATh CETKAMHU M3 CTEp)KHEH auameTpom 8-10
MM C KBaJpaTHbIMU siuelikamu pasmepom 300 MM, ykiaabiBaeMbIMH Ha pacctossHuu 20-30 MM
OT BEpXHEW U HIDKHEW rpaHell pyHIaMeHTa.



12.9. VYcTaHOBKY CTaHKOB JOIYCKaeTCs NPOU3BOJIUTH Kak 0Oe3 KperuieHus, Tak H C
KperieHneM (yHIamMmeHTHBIMA OonTtamu. [lpm 3TOM KperuieHHe CTaHKOB (yHIaMEHTHBIMHU
6onTamMu 00s13aTEIBHO:

npu HEOOXOAMMOCTH OOECIeUeHHsT COBMECTHOW pabOThl CTaHMHBI C (QYHIaMEHTOM
(HampuMep, CTAaHKOB BBICOKOH TOYHOCTH, YCTAaHABIMBACMbBIX HAa OJWHOYHBIC (YHIAMEHTHI,
WIA CTaHKOB C HEXKECTKMMH CTaHWHAMH, B KOTOPBIX TpeOyemast KECTKOCTh CTaHHHBI
obecrieunBaeTcs 3a c4eT (PyH/IaMEHTA);

OpU JUHAMUYECKHUX HArpy3kax OT BO3BPaTHO-TOCTYIMATEIHHO IMEPEMEIIAIONINXCs Mace
(Hampumep, B MPOJIOJILHO-CTPOTATBHBIX CTAHKAX ) UM OT BPAIIAIOIINXCSI HEYPABHOBEIICHHBIX
Macc, KOTOpbIe MOTYT BBI3BATh IEpeMelIeHus (yHIaMeHTa MpU padOTe Ha CKOPOCTHBIX
pexuMax (HarpuMep, B TOKAPHBIX U PPe3epPHBIX CTAHKAX ).

Taonuma 13
Bsicora ¢pynmamenTa h, M, mox
I'pymma Cranxi MeTannopg?Kymne CTaHKHU 5
CTaHKOB HOPMAJIbHOM ¥ MOBBINICHHOMN
TOYHOCTH ¢ Maccout o 30 T
1 TokapHbie \/’
['OpH30HTATIBHO-TIPOTKHBIC 0.3VL
[pononbHO-(hpe3epHbie
IIpoonbHO-CTPOTraTbHbIE
2  |lInmudosanbHbIC 0,4 \/E
3 |3yOopesHbie 06 \/I
KapycenbHble, BepTHKAIbHBIC IOJIyaBTOMAThI 1 aBTOMAThI !
KapycenbHo-¢pesepHbie
KonconbHO- 1 6€3KOHCOBHO-(Ppe3epHbIe
' OpH30HTATIBHO-PACTOYHBIC
4 BepTukaibHO- U pauanbHO-CBEPINIbHbBIC 0,6-1 M
5 [NonepedHo-CTpOraibHbIe U OJI0SKHbBIE 0,8-1,4 m

Oo6o3nauenue: L - nuHa ¢pyHaamenra, M.

HMpumeuanus: 1. Ing rpynn 4 u 5 Gojplive 3HA4EHUS ClIE€IyeT NMPHHUMATh IS CTAHKOB OONBIIMX
pa3MepoB.

2. Jlna arperaTHbIX CTAHKOB I[IOBBIIIEHHOH TOYHOCTH, MHOT'OOIEPAMOHHBIX CTaHKOB M CTaHKOB C
MPOTPAaMMHBIM yNpaBJIeHHEM (OTHAEIBHBIX WIM B aBTOMATHYECKHX JIMHHAX) BBICOTY (YHIAMEHTOB CIEIyeT
yBennuuBath Ha 20 %.

12.10. Ilpu ycTaHOBKE CTaHKOB Ha YTOJIICHHBIX OCTOHHBIX WM KEJI€300€TOHHBIX JICHTAX
1ojla MM Ha OTJENbHBIX (yHIaMEHTaX JEeHThl U (DyHIAMEHTHI ClelyeT PacCUUTHIBATH Ha
MPOYHOCTh Ha JIEWCTBHUE PACUETHBIX CTATUYECKUX HArPy30K B COOTBETCTBUHU C YKa3aHUSIMHU
. 1.22 u 1.23 1 B ciydae He0OOXOIUMOCTH - Ha KECTKOCTh (cM. 11.12.6).

12.11. Pacuer ocHOBaHMH (YHAAMEHTOB MO AepopMalUsM CIeIyeT NPOU3BOAUTH B
cilyyasix OrpaHMYEHMsI YIJIOB NMOBOpoTa (yHJaMEHTa, IPU 3TOM JOIYyCKaeTcs MpeHeoperarb
ynpyrocteio (pyHmamenrta. Pacuer yrimoB moBopoTra ¢yHIaMEHTa CIIEIyeT BBHIOJHATH Ha
JeiicTBUe pacdeTHBIX (¢ KOA(PQHUIMEHTOM HaleKHOCTU MO Harpyske % = 1) CTaTH4ecKux,
HKCLUEHTPUYHO MTPUJIOKEHHBIX HAarpy30K.

12.12. Pacuet konebaHuii HEBUOPOM3OJIMPOBAHHBIX (DYH/IAMEHTOB CTAaHKOB, KaK MPaBUIIO,
HE BBIIOJIHAETCS.

12.13. Paccrosinue oT (pyHIaMEHTOB BBICOKOTOYHBIX CTAaHKOB /10 ()yH/IaMEHTOB CTAHKOB,
paboTaronux co Co3HaTEeNbHBIMU JMHAMUYECKUMHU Harpy3kaMmu (J0J0€KHbIE, CTPOraJbHbIE U
T.I.), JOJDKHO OBITH HE MeHee 15 M.

JlonyCTUMOCTh YCTaHOBKHM BBICOKOTOYHBIX CTAHKOB B 30HE ACMCTBMS Pa3iIM4HOIO poja
MPOMBIIIIEHHBIX U TPAHCIMOPTHBIX MCTOYHUKOB BHOpAIMil ClieAyeT MPOBEPSTH PacueToM B
COOTBETCTBUH C 0053aTEIIbHBIM IPUIOKEHUEM 4.




13. ®YHIAMEHTBI BPAILIAIOIINXCS MEYEN

13.1. TpeOoBaHuS HACTOAIIErO pasjesia paclpoCTPaHSAIOTCS Ha IPOEKTUPOBAHME
(GyHIaMEHTOB BpALIAIOMIUXCS 00KUTOBBIX MEYEH C YHCIOM O1op Oosee IBYX.

13.2. B cocTaB MCXOJHBIX JaHHBIX AJIS IPOEKTUPOBAHMSI, KDOME MaTE€pHUaIOB, YKa3aHHBIX B
1. 1.1, TOMKHBI BXOIHTh:

YepPTEkKHU KOpIyca Meur ¢ yKazaHHEM TOJIIMH CTATbHOW 000JI0YKH, pa3MepoB OaHmaxel 1
TOJIIMHBI (DYTEPOBKH;

JAHHbIE O YuCle 3yObeB BEHIIOBOHM IIECTEPHM; 3HAUCHHs HAarpy30K Ha (yHIAMEHTHI OT
OTOPHBIX paM U POJIMKOB, a TaKXKE Ha ONOPY MPUBOJHOTO OOOpPYIOBAHUS OT MEXAaHH3MOB
IIPUBOAA;

4acToTa BpalleHUs KOpITyca MeYH B SKCIUTYaTallMOHHOM PEKUME;

3HaYCHHE MAKCHUMAaJIbHOTO YCHIIUS B THAPOYIOpPE IS Ieueii, CHaOKEHHBIX THPOYIOPAMH.

13.3. dynpaMeHT Bpamjaromieics Neun J0JKEH NMPOEKTUPOBAThCs, KaK MPaBUIIO, B BUJE
OTJENIBHBIX KEJIe300€TOHHBIX ONOp PaMHON WM CTEHYAaTOW KOHCTPYKIMM, BBINOJIHAEMBIX
MOHOJIMTHBIMM MJIM COOPHO-MOHOJMUTHBIMM U OTHEIbHBIMH OT (YHIAMEHTOB U JAPYIHX
KOHCTpYKUMH 31anus. Ilpu 3TOoM mpuBogHOE 00OpYIOBaHUE M ONMKAWIIYIO POIHKOOIIOPY
HE00X0/MMO pa3MellaTb Ha OJHOW ONOpe CTEHYAaTOH KOHCTPYKLHMHM CO CTEHaMHU B JBYX
B3aMMHO TIEPIICHANKYIISIPHBIX HATIPABICHUSX.

13.4. PacueTHO#l cxeMol ycTaHOBKM (Ieun W (hyHIAMEHTa) sIBJIsieTCsl Hepa3pe3Has Oanka
(KOpITyC TeuH), IMapHUPHO OMHUPAIOIIASCS HA YIPYTUE OMOPhl. YIPYTrOoCTh OTMOpP YYUTHIBACTCS
B BEPTUKAIBHOM U TOPU30HTAJILHOM HalpaBJICHUIX.

BepTukansHbie 1 TOPH30HTAIBHBIC HATPY3KH HA OMOPHI, HAIPABJICHHBIC TIEPIICHTUKYIISIPHO
U BJIOJb OCH TI€YH, CIEAYeT ONpPEACSATh C YYeTOM COBMECTHOW paboThl KopIlyca IMedd U

dbyHnameHTa.
13.5. Tlpu mpoekTupoBaHUU ONOpP KOAI(D(PHUIMEHTHI UX KECTKOCTH B TOPU3OHTAIHLHOM

HaIllpaBJICHUH, IICPIICHAUKYIAPHOM OCH IICUH, CJICAYCT IPUHUMATL HC MCHCC KO3(1)(1)I/IHI/ICHTOB
JKCCTKOCTHU KOPITyCa ne4uu, nMpruieMm IJjid KpaﬁHI/IX OIIOp HC MCHEC KO3CI)(1)I/II_II/ICHTOB KECTKOCTHU
KopIryCa €4 B MECTE PACIIOJIOXKCHUA COCCAHNX C HUM OIIOP.

[Ipumeuanue. [lon ko3dduUIIEeHTOM KECTKOCTH KOpIyca II€4M CJIEAyeT IOHUMAaTh PEaKIHIo

Hepa3p63H0171 OaJKh B MeCTe PACIIOJIOKEHUA paCCManPIBaeMOﬁ OIIOPHBI MPpHU €€ TOPHU30HTAJIBHOM CIANMHUYHOM
CMCIIICHUHU MOIICPEK OCH IICUH.

13.6. HopmaTuBHBIE rOpU30HTAJIbHBIE HArpy3ku Ha omnopel Fni kH (TC), AeictByromue
BJI0JIb OCH I€YH, CJIEAYET ONpeneiTh o hopmysie
Fnt _ Fn,ka ,
" cosa (64)
rae Fny - HOpMaTuBHas ~ BepTUKainbHas  Harpy3ka, KH (tc), ompenensemas 1o
COOTBETCTBYIOIIEMY codeTanuio (1.13.9);
Ki - ko3 uireHT TpeHus MOA0AHIAKHONH OOCYaKM 1O OMOPHBIM  POJIUKAM,
npUHUMaeMblii paBHbIM 0,2;
0L - YroJI MEXIY BEPTUKAIBIO U MPSAMOM, COAMHSIONIEN OCh KOPITYCa C OChIO OMIOPHOTO
poJuKa.

13.7. T'opu3oHTanbHBIE HArpy3Kd Ha ONOpPBI, ACHCTBYIOLIME BJOJb OCH I€4YH, IPU
000CHOBAaHHMM pacyeTOM [OIYCKaeTcsl IepenaBaThb Ha OMNOPY MPUBOAHOIO 00OPYIOBaHHS
CTaJIbHBIMM PacllOpKaMH, CBSI3bIBAIOIIMMM OINOPbl Ha YpoBHE uX Bepxa. Ilpm pacuere
pacrnopok, KpoMe yCHUJINH, yKa3aHHbIX B . 13.6, ciieqyeT y4uThIBaTh YCUIIMSI, BOSHUKAIOIINE
B HHUX OT TEMIIEPATypPHBIX BO3IEHCTBU.

13.8. HopmaTuBHbIe IUKIWYECKHE HArpy3ku (BepTukainbHas Fn y, 1 ropusonTansHas Fp p,
JecTByIOMAs MEPNEeHAUKYISIPHO OCH I€YM) Ha OMOpbl OT Beca IeYd, TEIIOOOMEHHBIX



YCTPOMCTB, (YTEpOBKM © OOXKHTaeMOro MaTepualia, MOHTXKHBIX M TEMIEpPaTypHBIX
nedopmaruii  kopriyca meyd, KkKH (TC), BO3HUKamoUMe TIpH BpalleHUH TI€YU C
AKCUEHTPUCUTETOM, CIEAYET ONPEAENATh B COOTBETCTBUM C PACUETHOM CXEMOM, YKa3aHHOW B
n. 13.4. TIpu 5ToM HE00X0AUMO MPUHUMATH MAKCHUMAIbHOE 3HAYCHUE PEAKIMH, OTy4aeMoe
Ha OIIOpE MPU IKCIEHTPUCUTETE OCU KopItyca nedyu, paBHOM 20 MM, 33J1aBa€MOM [100YEPETHO
Ha KaXXJOM ONope B BEPTUKAIBHOM M TOPU30HTAIBHOM HAIlpaBJIEHUSAX. MakcuMaabHbIE
pacyeTHbIC HArpy3KH MEeUd C YHUCIOM OIOp He 00Jee YeThIpeX JOIMYCKAETCS ONMPenessiTh Mpu
SKCLIEHTPHUCUTETE OCU KOpITyca ey, paBHOM 10 mm.

[Ipumeuanue. Harpysku F, ,, u F, U1 Tpex- U 4eTHIPEXONOPHBIX Hedel JOMyCKaeTcs ONpeneniTh
MPU 3KCIEHTPUCUTETE OCH KOpITyca IeuH, paBHOM 10 MM.

13.9. Pacyer omnop mo MPOYHOCTH MPOU3BOAUTCS HA CIICAYIOIINE COUYCTAaHHs HArpy3oK: 1)
Fv, F, 2) Fyv.c, Fie, Fn, Tne Fy, Fi, Fn - pacdeTHble Harpy3ku Ha paccMaTprBaeMyIo OIOpY,
kH(Tc), onpenensieMble B COOTBETCTBUHM ¢ yKkazanusimu mi. 13.6, 13.8 u 1.23; F,,. - pacueTHas
BEepTHUKaIbHAsI Harpy3ka Ha omnopy, KH(Tc), onpenenseMas B COOTBETCTBUU C YKa3aHHUSIMH II.
13.4 Ge3 yuera SKCUEHTPUCHTETA TIeuH; Fi¢ - pacueTHas ropu30HTaNIbHAs HArpy3Ka Ha O1opy,
kH (Tc), AeiicTByromas BAOIb OCH II€YH, ONpenesieMas B COOTBETCTBUU C YKa3aHHUSIMH IL.
1.23 npu 3amene Harpysku Fy y, B bopmyiie (64) Ha Harpy3Ky Fp v,c.

ODpumeuvanus: 1. JJng omop, o0OpPYIOBaHHEIX THAPOYIIOpPaMH, B Ka4eCTBE PACUYCTHOTO 3HAUCHUS
TOPM3OHTAFHON HArpy3KH, HalpaBIeHHON BIONb ocu meud, Fy, kH (Tc), crexyer nmpuHUMaTh HauOoOINbIIEe U3
JABYX €¢ 3Ha‘leHPII>i, OIPCACIICHHBIX T10 gbopMyne (64) 1 M0 YCWJIMIO B THAPOYIIOPEC.

2. Pacder onop Ha BTOpOE coueTaHUE Harpy3o0K CJIEAyeT MPOU3BOAUTH C YIETOM MOMEHTA, JEHCTBYIOIIETO B
TOPU30HTAIBHOM MIOCKOCTH OT HArpy3Ku Fy, MpUI0KEeHHON TONBKO K OJJHOMY U3 POJIMKOB OHOPHI TEUH.

13.10. Pacuer xene300eTOHHBIX JIEMEHTOB OIIOP Ha BHIHOCIUBOCTD CJIEAYET MPOU3BOAUTD
Ha Harpy3Ku, omnpezesieMble B COOTBETCTBHH C YKazaHUsAMH 1.13.9, npunumMas kodddunment
HaJIeXKHOCTH 10 Harpy3ke % = 0,8.

13.11. Ilnomanps MOAOMIBEI OMOPHI CIEAYET ONPEACNATh U3 YCIOBUS JOMYCTUMOCTH €€
OTpBIBA OT OCHOBAHUS HE 00Jiee UETBEPTH IITUPHUHBI MTOJOIBEL.

13.12. ®yHpamMeHTsI MO ME€YH CeyeT IPOEKTUPOBATh TAKUM 00pa3oM, YTOObI 3HAYEHUS
MEepPBOIl YaCTOTHl COOCTBEHHBIX BEPTUKAIBHBIX W TOPU3OHTAIBHBIX KOJIEOAHUN YCTAaHOBKH,
omnpenensieMble JUisi pacdeTHOW cxembl 0.13.4, ornumyanuch He MeHee 4yeM Ha 25 % ot
3HAYCHHS YaCTOTHI 3AICIUICHIS 3yObEB PHBOA ®, C, BBIYHCICHHON 10 hopMyIie

o = 0,105Nn;, (65)
rae N - uncio 3yOheB BEHIIOBOW MIECTEPHH;
Ny - YacTOTa BpallleHUs Meur, 00/MUH.

TTPUJIOXKEHUE 1
Obszamenvroe

PACYET KOJIEBAHUN ®YHIAMEHTOB MAIIIUH C MEPUOJJUYECKUMHU
HATPY3KAMM:

Pamuble pyHIaMEHTBI

1
K wmammaam ¢ NEPUOANYCCKUMU HArpy3kaMu OTHOCATCA MaAlIMHblI C€ BpallalOIUMHCA YaCTsAMU,
KPUBOIIWITHO-IIATYHHBIMU MEXAaHU3MAMU, ,Z[p06I/IJ'IKI/I " ap.

1. AMIUIUTYBI TOPU3OHTAIBHO-BpAIATENbHBIX KOJNEOaHUI OTHOCUTENHFHO BEPTUKAIBLHON
OCH BEpPXHEH IUIUTHI paMHBIX (DYHIAMEHTOB @y, M, CIEIYET ONPENEIATH 10 (hopMyIIe

ah,y = A + al//lba (1)



r7ie 8, - aMIUIMTyJa TOPU3OHTAJIbHBIX KOJEOAaHUI IIEHTpa TSHKECTH BEpXHEHW IUTUTHI, M,
BbIUHUCIIIEMas 110 popmyiie

ax,st

a, =

i T sz @ing @)

a,- amumryaa (yroja IHOBOpOTa), paj, BpallaTeNbHBIX KoyieOaHWH BEpXHEW IUIUTHI
OTHOCHTEJIbHO BEPTHKAJIBHOW OCH, TNPOXOASANICH Yepe3 ee LCHTP THKECTH,
ompeaensemMas o Gopmyse

al//,St

a, =

\/[1—(a)//1W)2]2+4(§;,,)2(a)//1,/,)2 ; 3)

@ - 9YaCTOTa BpalleHUs MAIIHBI, c'l, o =0,105n,;
Ny - YaCTOTa BPAIICHUS MAIUHbI, 00/MHH;
Qy sty Ayst - COOTBETCTBEHHO MEpEMEIEHUe, M, M yroil IOBOPOTa, pPaj, LEHTpa TKECTU
BEPXHEH IUIMTBI TPU CTATHYCCKOM JeicTBMM cwisl F, u MomeHta M,
orpenenseMsie 1o (opMyam

Fr
Ay st = S_’
X (4)
M
a(//,st = _z,
v (5)

3nech Fp - pacueTHOe 3HauUe€HHE FOPU3OHTAIBHOM COCTaBISAIONIEH AMHAMMYECKON Harpysku,
kH(Tc), ompenensemMoe MO COOTBETCTBYIOLIMM pa3jieiaM € y4eTOM yKa3zaHui
m.1.23;
M; - pacueTHOe 3HaueHHME BO3MYIIAIOIIEIO0 MOMEHTa OTHOCHTEIbHO BEPTHUKAIBHOI
OCH, TPOXOASIIEH uYepe3 IEHTP TSHKeCTH BepxHed muutsl, kH-mM (TC-M), ans
MallIKH C BPaLAOIIUMHKCS YacTsIMU cieayet npuHuMatb M, = Fp 1p/2;
Sx,Sy - K0d(UIIMEHTBI KECTKOCTH CUCTEMBI (DYHIAMEHT - OCHOBAHHE COOTBETCTBEHHO B
TOPU30HTAJILHOM HAIlpaBJIEHUHU, NEPIEHANKYIIPHOM OCH Baja MamuHbl, KH/M
(Tc/mM),1 TpuU TOBOPOTE B TOPU3OHTAIBHOM IUIOCKOCTH, KH-M (TC:M),
omnpezaernsieMsie 1o Gopmynam (6) u (7) HACTOSILIETO MPUITOKEHHS;
é’x, &’,,,- OTHOCUTENIbHBIE  JIeMI(UPOBaHMUS  CHCTEMbl  (QYHAAMEHT -  OCHOBAaHHUE,
omnpezessieMbie o Gopmymnam (12) u (13) HACTOSIIIETO MPUITOKEHHUS;
Ax, Ay - YITIOBBIE YacTOTBI TOPH30HTAIBHBIX M BpallaTeIbHBIX KoyeOaHui (yHIaMeHTa
OTHOCHUTEJIBHO BEPTHKAIBHON OCH, NMPOXOJAILIEH 4Yepe3 LEHTpP TSKECTH BEPXHEH
ILUTUTBHI, c'l, omnpenenseMbie o hopmyiaam (14) u (15) HaCTOSIIETO MPUIIOKEHHUS,
I, - paccrosiHME OT LEHTpa TSHKECTH BEPXHEW IUIMTHI 0 OCH Hamboyiee yaalleHHOTO
MOJIIIUITHUKAMH MAIIUHBIL, M.
2. KoapduuueHTsl KECTKOCTH KOHCTPYKUMH (YyHIAMEHTa C Y4EeTOM YHPYrocTH
ocHoBanus Sy, kH/M(tc/m), u Sy, kH-M(TC-M), crieryeT BBIYUCIATE 0 GopMyIaMm:

1
x = 2 0 ;
@/ Ky)+(h /K¢)+(1/SX) (6)

S



1

S, = :
(W/K,)+@/S,)

7

()
B dbopmynax (6) u (7):
h - BeicoTa hyHIaMeHTa, M;

K., Ky, K, - K0O9Q(QUIHEHTbl KECTKOCTH OCHOBAaHMsS COOTBETCTBEHHO HpU  YIPYTOM
paBHOMepHOM K, U HepaBHOMEPHOM K, CABUT€ U HEPAaBHOMEPHOM cikatuu K,
onpenesieMble B COOTBETCTBUU C TpeOoBaHUsAMH I1.1.27 wnm 1. 1.36;

S%-cymMa KOI((QHUIMEHTOB KECTKOCTH BCEX IIONEPEYHBIX paM (yHAaMEHTa B
TOPU30HTAILHOM HAIPaBJICHUU, MEPIEHIUKYIIPHOM OCH Bajla MaliuHbl, KH/M
(tc/m) (N - urciio monepeyHsIX pam), onpeaesemas mo Gopmyie

o N

S x = Z Si;

i=1 (8)

(0] o

S°y - cymma k03(Q(HULIUEHTOB *KECTKOCTH BCEX MONEPEUHbIX paM IIPU IOBOPOTE BEpXHeil
IUIUTBl B TOPHU30HTAJIBHOW IIJIOCKOCTH OTHOCHTEIBHO €€ IeHTpa TshKecTH, KH-M
(Tc-m),onpenensemMas mo Gpopmyiie

N
> sie’,
i= 9)
IJIe ej - PAaCCTOSIHAE OT IUIOCKOCTH |- MOMEpPEeYHOM paMbl 10 LEHTpPa TKECTH BEPXHEH
TUTATHI, M.
KoadduimeHT ®KecTKOCTH 0JTHOITAXKHBIX MOMEPEUHBIX paM C )KECTKUMU y3iamu Sj, KH/m
(Tc/™M), crienyeT onpenensaTs no hopmyie

0
Sy/=

3
2
rie Ep - Momynb yrpyroctu Marepuaia paMm BepxHero ctpoenusi, klla (tc/m?);
h; |
it
kl = y
i1y
i'hi (11)
Ini, li- MOMEHTBHI MHEpLMM IOMNEPEUHbIX CEYCHHH COOTBETCTBEHHO CTOWKM W pUrels
pamsl, M.
hi, li - cooTBeTCTBEHHO pacyeTHas BBICOTA CTOWKM M PACUCTHBIA MPOJET puUrens I-i

MIOTIEPEYHON PaMBbl, M.

Ipumevyanue. JlomyckaeTcss NMPUHAMATH PACUCTHYHO BBICOTY CTOWKH h; paBHOH pacCTOSHUIO OT
BEpXHEH T'paHM HIDKHEH IUTUTHI 10 OCH pUrels (IIPOXOAsIIe depe3 MEeHTpP TSHKECTH IUIONIAgN €ro CEUeHHs), B
pacueTHbIH mposieT pureist paBHbIM 0,9 pacCTOSHIS MEXTy OCIMHU KOJIOHH.

3. OtHocuTenbHOE IeMI(UPOBAHUE CUCTEMBI (PYHIAMEHT - OCHOBaHHE i’x " i’ y CIEIyeT
OTpenensATh 1Mo hopMyrnam:

X (12)



1
515/ =Sy SEl//K_*'ZSLo
v (13)
rae &, &y, - OTHOCUTENBHOE NeMII(UPOBAHUE AJIsl TOPU3OHTANBHBIX &, M BpallaTelIbHbIX &, U
&, konebGaHuil (yHnaMeHTa Ha TpPyHTE, OIpENEIIEMOE B COOTBETCTBUU C
TpeboBanusmu 1. 1.29 unm o. 1.37;
y- KO03(pQUIMEHT TMOTJONICHNs SHEPTUU TPU KOJICOAHUAX, NPUHUMAEMbBIN IS
XKene300eTOHHBIX KOHCTPYKImiA paBHbIM 0,06, Ui CTalbHBIX KOHCTPYKIHHA -
0,02.
4. VYrioBple 4acTOThl KojneOaHui (yHIameHTa Ax U Ay, ¢, cmemyer ompemensiTh Mo
dbopmynam:

(14)

(15)

B dopmymax (14), (15):

M - Macca CUCTEMBI, BKJIIOYAIONIAas MacCy BCeH MAalIMHbI, BEPXHEH IUIUTHI, TPOJOIBHBIX
0aJIOK M MOIEPEUHBIX pUresIel paM, IPUMBIKAIOIIMX K BepXHel rmre, u 30 % macchbl
BCEX KOJIOHH ()yHJJAMEHTa, T (TC-CZ/M);

o = o o
¥ - MOMEHT MHEpLMH MacChl M OTHOCUTEJIBHO BEPTUKAIBHON OCH, IIPOXOMSILEH depes
. . 2 2
LCHTpP TSHKECTH BEPXHEH IUTUTHI (TOPU3OHTAIBLHON pambl), T-M~ (TC-M-C”); BEIUYUHY

O JIOITyCKAETCs ONPENEIIATh 0 popMyIie

2] __
v =0,1mI% (16)
rae | - mmna BEPXHEW IUIUTHI, M.
MaccuBHBIE H cCTeHYAThIE q)yH)]aMeHTLI

5. AMIUIUTY/BI TOPU30HTAIBHO-BPALIATENILHBIX KOJICOAHUI BEPXHEH IpaHM MAaCCHUBHBIX U
CTEHYATHIX (JyHIaMEHTOB OTHOCHTEIBHO TOPH3OHTAIBHOH OCH dh g, M, CIEHYET ONpPENEIATh
no ¢opmyie

2 2 2 2
:i y +45 (0l A) vy

hl ’
YK\ +482 (01 4,)2 Q5 17)
m.
w1 =351+ f—3S3;
T hy (18)
hl
Yo =S +8 =3y,
2 (19)
31E€Ch
p) 2 2
S, =+ B =2 | +pa+xn-| =1 ;
A A

X

X (20)



2
S, =1+ ﬂ)—wg—¢+ﬁ(1+ X);
Ax (21)

@
Sg=1+Xx1-|— | |

y)
’ (22)
S4=1+x; (23)
4 2 2 2
o ol o) o) e
X X X X X (24)
2 2
Q, =1+ /) (/1_@) +ﬂ—¢§—¢—(£] (1+/1—(p§—¢j }
ﬂ’X AX gx ﬂ“X /’LX éx . (25)
p="
v (26)
o M
Fahy 27)

Ax, Ap - yTIIOBBIE YacTOTHI KoneOaHui GyHnameHra, ¢!, COOTBETCTBEHHO TOPH3OHTATBHBIX H
BpallaTeIbHBIX OTHOCHTEIBHO TOPU3OHTAJIBHON OCH, TPOXOIAIICH dYepe3 UCHTP
TSOKECTH TOJOIIBBI  (pyHAaMEHTa TEPHEHIUKYISIPHO IUIOCKOCTH  KOJIEOaHMH,
omnpenensieMble o Gpopmynam:

KX
A, = =%
m (28)
Ay =
(29)
Ky =Ky —mghy; (30)

K n K, - K090 QpUIIIEHTHI )KeCTKOCTH ocHOBaHus, KH/M (tc/m) u kH-M (Tc-M), onpenensgemble
COrjacHoO ykazaHusMm 1. 1.27 wnu n. 1.36;
Op - MOMEHT MHEPIMU MacChl BCEil YCTAaHOBKH OTHOCHTENIBHO OCH, IPOXOAAIIeil uepes
HEHTP TSDKECTH TOAOMIBEI (yHIaMEHTa MEePIeHINKYISPHO TIOCKOCTH KOJeOaHwHid,
7-M° (Te-M-¢%), onpeensercs mo popmyre

2
O,po=0,+ M2 (31)

0,- MOMEHT MHEPLUHU MACChl BCEH YCTAaHOBKHM ((yHIaMEHTa C 3aChIIIKO IPyHTa Ha €ro
o0Ope3ax W BBICTYMAaxX M MAaIIMHbI) OTHOCUTEIBHO OCH, MPOXOJAIIEH depe3 OOLuii
LEHTP TSUKECTH TIEPIISHNKYIISPHO TIOCKOCTH KoeGanuit, T-M? (Tc-M-¢°);

m - Macca Bceil ycTaHOBKH ((hyHIaMeHTa C 3aChIIKOM IpyHTa Ha ero o0pe3ax M BhICTYyMax
¥ MaLIMHEL), T(TC-¢2/M);



Fpn - pacueTHasi ropu30OHTaNIbHASI COCTABIISAIONIAST BO3MYIIAIOIIMX cuJl MamuHbl, KH (TC),
omnpezensieMas Mo COOTBETCTBYIOIIMM pa3JiejiaM ¢ YYETOM yKa3aHui 1. 1.23;
M - pacueTHOe 3Hay€HHME BO3MYILIAKOLIETO0 MoMeHTa, KH:-M (Tc-M), paBHOro cymme
MOMEHTOB OT TOPU30HTAIBHBIX COCTABISIOLUINX BO3MYLIAIOIINUX CUJI IPU NIPUBEACHUU
UX K OCH, MPOXONAILICH dYepe3 IEHTP TKECTH YCTAHOBKU TMEPHEHAUKYIIPHO
IUIOCKOCTH KOJICOaHM, M BOSMYILAIOIIEMY MOMEHTY MAIlIWHBI,
hi, hy - paccrosiHust 0T 00mHIEro HEHTpa TSHKECTH YCTAaHOBKM COOTBETCTBEHHO 10 BEpXHEMH
rpanu (pyHIaMeHTa U JI0 MOAOUIBHI (PyHIaMeHTa, M.
6. ['maBHBIE COOCTBEHHBIE YAaCTOTHI KOJIEOAHUH YCTAaHOBKH A1 2, ¢, cnenyer onpenensts u3
COOTHOILIEHUS

2 2
) Zf z i?’
o) 20 )
X X (32)

yl
Z=01+p)1+| 2| |
e & (33)

7. AMIIIUTY1bI TOPHU3OHTAIBHBIX dy, M, U BPALIATENILHBIX A4 PaJl, KOJEOAHUH MAaCCHBHBIN
¥ CTCHUYATHIX QYHIAMEHTOB CIIEIYEeT ONpenesTh mo hopmyie (17) HaCTOSIIEro MPHIOKEHHUS,
npunnmMast Sz = Sy = 0 (1pu onpenenenuu a,) u Sy = S, = 0, hy = 1 (mpu onpexnenenuu a,,).

8. AMIUIUTYZIbI TOPU3OHTANIBHO-BpAIlATENIbHBIX KojeOaHui BepxHEel rpanu (pyHmameHTta
an, g M, IpU AeiictBuu TosbKO MoMeHTa M (Fn = 0) cienyer onpenensats mo popmyie

_ Mg e 10— (@1 2,02 ]f + 482 (@1 )71+ (b 1)

2
N :
K h, OF + 455 (w1 1,)° Q5 (34)

ah

9. AMIUIUTY/IBI BEPTHKAIBHBIX KOJIEOAHWI MAaCCUBHBIX U CTEHYATHIX (DYHIaMEHTOB ay, M, C
YUY€TOM Bpall€HUSA OTHOCUTCIILHO FOpHSOHTaHBHOﬁ ocH, HepHeHI[I/IKy.]'IﬂpHOI\/'I IIJIOCKOCTH
KoJIeOaHuH, ClIeyeT ONpeaeaTh o Gopmyse

ay=a; + alz, (35)
rac
I:V .
a, = ;
KZ\/[l—(a)/}LZ)Z]Z +4E2 (0] 2,)° (36)

d; - aMILIATYIa BePTHKANbHON COCTABISIONICH BPAILATEIBHBIX KONeOaHMH (yHIaMeHTa
OTHOCHUTEIILHO TOPH30HTAIBHON OCH, TIPOXO/ISIIEH Yepe3 MEHTP TSHKECTH YCTAHOBKH
MEPIEeHIUKYISIPHO TUIOCKOCTH  KoNeOaHWid, ompeaenseMas TNpuU  JACWCTBUU
TOPU30HTANBHBIX cHI Fr, 1 MOMEHTOB M, BKJIIOYass MOMEHTHI OT BEPTHKAIbHBIX U
TOPU3OHTAIBHBIX CUJI, IO (hopmyIie

a/z = ayls, (37)

a TpU OTCYTCTBHUH ropu3oHTaNbHbIX cui (Fn = 0) mo ¢popmyne

;M 122 4k (w1 5)?

Lk 02racl(wiayiad 38)




a,-amInuTyzaa (yroi IOBOpOTa), paj, BpamlaTeldbHBIX KoieOaHui (yHIameHTa
OTHOCHUTENIbHO TOPU30HTAIIBHON OCH, OIpeneiseMasl M0 yKa3aHUsM 1. 7 HacTOSILEro
MIPUIIOKCHUS;

Fy - pacueTHass BepTHKalbHAas COCTABIAIOMIAs BO3MYIIAONMX CHJI MamwuHbl, kKH (TC),
omnpezesieMas o COOTBETCTBYIOIIMM pa3jieiiaM ¢ YI4eTOM yKazaHuii 1. 1.23;

M - pacyeTHOe 3Ha4YeHHE BO3MYUIAIOIIETO MOMEHTA, BKJIIOYAIOIIEE MOMEHTHI OT
BEPTUKAIbHBIX U TOPU3OHTAIBHBIX cuil, KH-M (TC-M);

K; - KOO PHUIHMEHTBl KECTKOCTH OcHOBaHUsA, KH/M (Tc/M), ompenensemMplii COTIacHO
yka3zaHusaMm 1. 1.27 wim 0. 1.36;

A; - yrlioBasg 4acToTa COOCTBEHHBIX BEPTHKAJIbHBIX KoJiebaHWU (yHIAaMEHTa, ¢l
ompeaensemMas o Gopmyse

m (39)

& - oTHOCHUTENBbHOE JAeMII(pUpOBaHUE IIPH BEPTUKAIBHBIX KOJIICOAHUAX (yHIAMEHTa,
onpeensieMoe CoriacHo yka3aHusM 1. 1.28 wnu n. 1.37;
lf - paccrosiHue OT BEpTHKAIBHON OCH, IPOXOJIAIICH Yepe3 HEHTP TSHKECTH YCTAHOBKH, JI0
Kpasi BepXHel rpanu (pyHIaMeHTa B HAIPABJICHUU JICHCTBHSI CUJI 1 MOMEHTOB, M.
10. AMIUIATYIBI TOPU3OHTAIBHBIX KOJIEOAHMI MACCHUBHBIX U CTEHYATHIX ()YHAaMEHTOB IIPU
BPAIICHAN OTHOCUTEIHHO BEPTUKANBHOM OCH @h,y, M, CIEYET ONPENENATh 10 GopmyJe

T o
DopMyITbl UCTIONB3YIOTCSI IPU pacyere KoyiebaHui (pyHIaMEHTOB OIIO3UTHBIX KOMIPECCOPOB.

ah,,,,, = av/lmax, (40)

r1e Imax - paccTrostHue OT BEPTHKAIBHON OCH, MPOXOIAIICH Yepe3 HEHTP THKECTH YCTAHOBKH,
710 HarOoJiee yaneHHOW TouKu pyHAaMEeHTa, M;
a,- ammMryaa (yron IOBOpOTa), paj, BpallaTeldbHbIX KojeOaHuMi (QyHIaMeHTa
OTHOCHUTEJIbHO BEPTUKAIbHON OCH, MPOXOJALICH Yepe3 HEHTP TAKECTH YCTAHOBKH,
omnpenensgeMas 1o Gpopmyse

My,

= 2 B 2 2
KW\/[l—(a)/ﬂv,) ] +agL (@12, (1)

31ech My, - pacyeTHOE 3HAYEHHWE BO3MYNIAIOIIEr0 MoMeHTa, KH-M (Tc:M), OTHOCHTEIBHO
BEPTUKAJIIBHON OCH, IPOXOASILEN Yepe3 UEHTP TSHKECTU YCTaHOBKH;

K\, - k0opUIHEHT KEeCTKOCTH OCHOBAHHUS NPH YIPYroM HEPaBHOMEPHOM CIBHIE,
kH-M (TC-M), ompezenseMblii B COOTBETCTBUM C TpeOoBaHusAMHU M. 1.27 unu m.
1.36;

&y - OTHOCHMTENBHOE JeMI(HPOBAaHUE AJs BpaIaTelbHBIX KoneOaHWi (yHaaMeHTa
OTHOCUTEIIbHO  BEPTUKAJIBHOM OCH, OIpeAensieMoe B COOTBETCTBUU C
TpeboBanusmu 1. 1.29 wmum 1.37;

Ay -yrioBas 4acTOTa BpallaTelIbHBIX KoneOaHMH (QyHIaMEHTa OTHOCHUTEIBHO
BEPTHKANBHOM OCH, IPOXOISIIEH depe3 MNEHTP THKECTH YCTAHOBKH, C
omnpenensieMas 1o hopmyie

v (42)



rae 6, - MOMEHT MHEpPLUH Macc Bcell ycTaHOBKM ((pyHJaMEHTa C 3aChIIIKOW IPyHTa Ha €ro
o0pe3ax M BBICTYNAaX M MALIMHBI) OTHOCUTEIBHO BEPTHKAIBHOW OCH, MPOXOJAILEH
2 2
4yepe3 HEHTP TSHKECTU YCTaHOBKH, T-M~ (TC-M-C”).

TTPUJIOKXEHUE 2
Obs3amenvroe

PACYET KOJEBAHUI ®YHIAMEHTOB MAILIMH C UMITYJIbCHBIMU
HATPY3KAMM

1 K mammbHam c¢ HUMITYJIbCHBIMU Harpy3kaMu OTHOCATCSA KY3HCYHBIC MOJIOTHI, q)OpMOBO‘IHLIe MalllWHBI
JIMTEHHOTO MMpOU3BOACTBA, IPECCHI U AP.

1. AMIIIUTYy BEpTHKAIBHBIX KoJieOaHWN (yHIaMEHTa MPHU IICHTPAIBHONH YCTaHOBKE
MAIIHHEI d;, M, CIIEAYET OMPENEIITh 10 hopMyIie
(+e)J,
z = '
(1+1,67(§Z )ﬂzm (1)

rae € - K03(UIuEeHT BOCCTaHOBIIEHUS CKOPOCTH YyJapa, 3HAaueHHE KOTOPOro ClieAyeT
HOPUHUMATH [0 YKa3aHUSM COOTBETCTBYIOIIUX Pa3/IeioB;
J;- wumnynbc BepTUKaibHOM cuibl, KH-c (Tc-c), ompenenseMblii MO YyKa3aHUSIM
COOTBETCTBYIOILIUX Pa3JIEJIOB;
m, A; - TO %e, 4To B (popmynax o0s3aTeTbHOTO MPUITOKEHHUS .
2. AMIUIMTYLYy BEpTHKQJbHBIX KoJeOaHUH (¢yHAaMEHTa C Y4eTOM BpallCHUs
OTHOCHUTEJIBHO TOPH3OHTAIILHOW OCH, TNEPHEHIUKYISPHOH IJIOCKOCTH KOJIICOaHUHU, ay, M,
clleflyeT onpeaesaTh 1o popmyie

— /
ay=a; +ay 2
B KOTOPOI 8; onpenensiercs mo Gopmyiie (1) HacTOAIIETO MPUIIOKEHNUS, a a’z - 1o hopmyie
| _
a- A agﬂlfa (3)
rae lf- paccrosHue oT BepTHKadbHOW oOch (GyHIAMeHTa 10 Kpas BepxXHell TIpaHd B

HaIlpaBJICHUHU ﬂeﬁCTBHﬂ HUMITYJIbCa, M;

a,- aMImMTyAa (yroa IOBOpOTA), paj, BpallaTelbHBIX KojeOaHui (yHIaMeHTa
OTHOCHUTENIbHO TOPU30HTAIBHOM OCH, MEPHEHAUKYISIPHON IJIOCKOCTH KojeOaHui,
omnpenensieMas 1o ¢popmyie

1+€)J,

Y (1+167,)2,0,,

a
(4)

31€ch J, - UIMITyJIbC MOMEHTA CHJI  OTHOCUTEIBHO TOPH30HTAIBHOM OCH (DyHIAMEHTa,
NEPNEeHIUKYIIPHON TIOCKOCTH Kojiebanui, kH-c-M (Tc-c-M), omnpeaensieMblil Mo
YKa3aHHUSAM COOTBETCTBYIOLINX Pa3/€eiIOB;

Opo Ay - TO XK€, YTO B I1. S 00A3aTENBHOIO OIPUIIOKEHHS 1.

3.  AMIUIMTYAbl TOPU3OHTAIBHON  COCTaBISIOUIEH  TOpPU30HTAIbHO-BpAIIATEIbHBIX
Konebanuii GyHaaMeHTa an g, M, U BPAILATENbHBIX Ghy, M, COOTBETCTBEHHO, OTHOCUTEIBHO
TOPU30HTAIBHOM M BEPTUKAJIBHOW OCEH, NMPOXOIALIMX 4YEpe3 LEHTP TAKECTH YCTAaHOBKHU
NEePIEeHIUKYISAPHO IJIOCKOCTH KOJIe0aHU, clelyeT OnpeaesTh o Gopmyaam

an,p = ag; %)

an,y = al//lmax; (6)



rze h - paccTosiHUE OT OAOIIBHI 0 BEPXHEH I'paHu (PyHIIaMEHTa, M;
a, -ammMryna (yroa IOBOpOTa), paj, BpallaTeldbHbIX KojeOaHMi (yHIaMEeHTa
OTHOCHUTEIIFHO BEPTUKAJILHOM OCH, onpezaessieMas o hopmyie

+e)Jd v
a, =
1+1675,)4,0,

(7)

J, - IMIIyIb¢ MOMEHTa OTHOCHTEJIBHO BEPTHKAIBHOW OCH, NPOXOAAIICH 4Yepe3 LEHTp
TSOKECTH  ycraHoBKH, KH-c:M  (Tc-c-M),  ompenenseMblii 10  yKa3aHHSIM
COOTBETCTBYIOIIMX Pa3/ICIIOB,;

Ays Oy Imax - TO xe, 4T0 B 1. 10 0053aTEIBHOTO IPHIOKEHUS 1.

I[MPUJIOXXEHUE 3
Obsazamenvroe

PACYET KOJIEBAHU ®YHIAMEHTOB MAIIIMH HA CJTYYAWHBIE
JUHAMUNYECKUE HAT'PY3KH

1. AMIUIMTYZBI TOPU3OHTAIBHBIX KOJEOAHUM BEpXHEW IpaHW MACCHBHBIX M CTEHYAThIX
(yHIaMEHTOB MaliuH (HAaIpUMEp, MENBHUI]) ah, M, PACCYMTBIBAEMBIX Ha CIydaiiHbIE
JUHAMAYECKHE Harpy3KH, CIEAyeT ONpeAesaTh 1o Gpopmyie

\/”Siq [1+ (hlth)pl][1+ (hy /hZ)pl]

a.h = ’

Tooma asalie 02 18)k )

N 2 2
rje Sq- CHEeKTpalbHas IUIOTHOCTh ciydaiiHod Harpysku, kKH®-c (1c”-c), ompenensemas 1o
dbopmyie

V4 29 (2)
2
) ob2)
A P )
2
plzl—{ﬁj;
Ax @)

ho - paccTosiHKE OT IIEHTpa TAKECTH YCTAHOBKH /10 OCH BpallieHns OapabaHa MEJIbHHIIBI, M;
m' - Macca 3arpy3ku 6apabaHa MeIbHUILIBL, T (tc-c?/m);
® - yrI0Bas 4acToTa BpamieHus OapadaHa, ch
d - tnamerp Gapabana, Mm;
o - KOO PUITUEHT, 3aBUCSIINIA OT TUIIA MAIIUHBI (METHHUIIBI) U TPHHUMAEMBIii:
JUTsE cTepkHeBbIX MenbHUIT o = 0,015;
IUTA OCTaJIBHBIX TUIIOB MenbHUIL oL = 0,001;
g - ycKopeHwue cBoOoiHOoTO majeHwus, g = 9,81 M/,
O6o3nauenust S, m, hy, hy Ax, A1 - Te xe,uro u B popmynax mm. 5, 6 00s3aTenbHOTO
IPUIOKEHHS 1.
2. AMIIIATYZBI TOPU3OHTANIBHBIX KOJIeOaHUI paMHBIX (DYHIaMEHTOB MalIUH (HampuMep,
MEJBHUII) dhy, M, PACCUMTBIBAEMBIX Ha CIly4dalHbIE JMHAMUYECKHE HATPy3KH, CIEAyeT
oTpeAensiTh o popmyre



an,y = ax + ayl, (5)

rae lp - paccrosiHue OT IIEHTpa TSDKECTH BepXHEH uacTd (yHIaMEeHTa 10 Ocu Haubosee
yaJI€HHOTO MOAIIMITHIKA MEJIbHULIBI, M;

@y,d, - AMIUIUTYABl COOTBETCTBEHHO TOPU30OHTAbHBIX KOJICOAaHMH BEpPXHEH 4acTu
dbyHIameHTa, M, M BpalllaTeJbHbIX KOJ€OaHUN OTHOCHUTEIBHO BEPTUKAJILHOM OCH,
OPOXOAIICH dYepe3 LEHTP THKECTH BEepXHEeW dYactu (yHIAMEHTa, paf,
orpenenseMsie o hopMyIam

1 ﬂﬂ,XSq
a, =— —;
Sl 28 (6)

e |7A,S
a, =— |2V,
vl ™

Sq - onpenenserca no Gopmyie (2) HACTOALIETO NPUI0KEHNUS;

€ - PacCTOSHUE B IUIAHE OT IIEHTPa TSHKECTH BEpXHEH 4acTu (QyHIaMEHTa 10 CepeIMHBI
UIMHBI OapabaHa M.

OG6osnauenus Sy, Sy, Ax, Ay, cf/x, cf/ y - T€ Ke, 4To U B (opMynax mm. 1-4 oOs3aTensHOro

HIpUIoKeHud 1.
TTPUJIOKEHUE 4
Obs3amenvroe

PACUYET KOJIEFAHUI MACCHUBHBIX U CTEHUYATHBIX ®YHIAMEHTOB
MAIIHUH ITPU KHHEMATHYECKOM BO3BYXJIEHUN

1. AMIIMTYly TOPU30HTAIBHO-BpALIATEeIbHBIX KOJeOaHUI BepxHEH rpanu (yHIaMeHTa-
MPUEMHHKA MPU KUHEMAaTHYeCKOM BO30Y>KICHUH OT OJHOTO (PyHIaMEHTAa-HCTOYHHUKA CIIEAYEeT
OTpEeNIETATh IO (opMyIie

2 2 2 2
in [Cbx + (hlfhz)ﬂ%] +asy (@1 2y) [‘/’x + (hllhz)ﬂl//w]
e = B 2 2 2 2 !

X

2
&y =S1(X) 4155(%} Sy (Xp);

rac

Wy =5,(X) +S1(%,); (2)

2
b, =S3(%)) _4§f(§j S4(x2);

X
W, =S,(%)+S;5(%;);

Buauenust Si(x), Sa2(xx), S3(xx), Sa(xi), s xk = 1; 2 Berumcasiercs mo hopmynaam (20) - (23)
00513aTeIbHOTO MIPUIOKEHHS | MTPH 3HAYCHUSX

A g
2 -1 X, = x—(p—l;

Xp =X—
& x )



1+ A as

B Ay as x (4)

Pacuer cnenyeT BBIOJIHATD [l KaKJ0TO U3 3HAUEHUH + X.
B dbopmynax (1) - (4):
dsx - aMIUIUTyJ]a TOPH3OHTAIBHBIX KOJEOAaHMI TOYEK TOBEPXHOCTH TPYyHTa B MECTE
YCTAaHOBKM (yHJaMEHTa-NPUEMHUKA OT TOPU30HTAIBHBIX KoJieOaHuil (yHaameHTa
MCTOYHUKA, OIIpesiessieMasl B COOTBETCTBUHM € yKazaHusAMU 1. 1.31;
al _ 4@

_ Ysz T as,z

aS,X - | !

Inf (5)
@ (@)

TAe a sz, @ ’s; - AMIUTATYBI BEPTUKAIBHBIX KOJEOAHWN IOBEPXHOCTH TPyHTa B TOYKAX,
COOTBETCTBYIOIMM KPallHUM TOYKAM CTOPOHBI (pyHIaMEHTa-IPUEMHHUKA lins
OT BEPTUKAJBbHBIX KOJICOAHWH (yHIaMEHTa HMCTOYHHKA, ONPEACIIeMbIC B
COOTBETCTBUU C yKazaHusMH 1. 1.31;
lint - pa3smep CTOpPOHBI MMOMOMIBEI (DyHIAMEHTA-IPUEMHHKA, B HAlpaBICHUH
KOTOPOM paccMaTpUBAIOTCS TOPU3OHTAIBHBIC KOJICOaHNS;
® - YIJIOBas 4acToTa KojeOaHuil GyHIaMeHTa-UCTOYHUKA.
O6osznauenns hy, hy, B, Q1, Qs Ay A - TE ke, 4TO B GopMynax I.5 0043aTEIBHOrO

HIpUI0KeHu 1.

2. AMIUIUTYly BepTHKaIbHBIX KojeOaHui (QyHIaMEHTa-MPHUEMHHUKA C YYETOM BpaICHHUS
IpH  KUHEMATHYECKOM BO30YXKJICHHHM OT OJHOrO0 (PYHIAMEHTA-HCTOYHUKA  CIEAYET
oTpeAensiTh mo popmyse

ak|n _ ak|n + /kin

v z ta; (6)
kin 1+4&2 (0] 2,)° .
8 =8, [ 2]2 2 2’
e W (0! 2,)% [ +4&% (w1 4,) @)

2 2 2 2
a/kin ~ ﬂfaS,X CD(p +4& (o] Ay) 7S

’ hy \QF+4&l(wli)?Q3 ®)
1 2
o) ol
aZ,S =T -
31€Ch 2 (9)

Az, lf - 0003HaUeHHs Te ke, YTO B 1. 9 00s43aTEABLHOI0 IPHIOKEHHS 1.
[Ipu pacuere koneOaHui (yHIaMEHTa-PUEMHUKA OT KHHEMAaTHYECKOro BO30YXKICHHS
kin kin
HECKOJIbKUX (DYH/IaMEHTOB-UCTOYHHKOB CIEAYET CYMMHUPOBATh 3HAYCHHS g (mm &),
BBIUUCIIIEMBIE COOTBETCTBEHHO 1O Gopmymnam (1) wmm (6) uid KakKAOro HCTOYHHKA
KOJIEOaHUH.

MMPUJIOXEHUE 5
Cnpasounoe

OCHOBHBIE BYKBEHHBIE OGO3HAYEHUSA
Ko3ppuumeHTHI HATEKHOCTH U TMHAMUYHOCTH

J% - TIO Harpy3Ke;



Yo - YCIIOBHI  pabOThI, YYMTBHIBAIOIIME XapakTep [IWHAMUYECKHUX  HArpy30K H
OTBETCTBEHHOCTH MAIIIVH;

Y1 - YCIIOBUH paOOTHI TPYHTOB OCHOBAHWSI;

Yep - YCIIOBUI pabOTHI CBaiHBIX ()yHIaMEHTOB;

Jes - YCIIOBHI paOOThI BEYHOMEP3JIBIX TPYHTOB;

77 - AMHAMUYHOCTH;

L - TIPOTIOPITMOHAIBHOCTH (TIPH OMPEACTICHUN AUHAMHYECKUX HArpy30K).

ITapameTpbl Kos1e0aHMit

a - aMIUTUTy1a KojieOaHui QyHIaMeHTa;

a, - MPEACILHO JTOMYCTUMAs aMILTUTY 1A KOJICOaHHIA;

ds - AMILTUTY/a KOJIeOaHUi TPyHTa;

Az, Ay, - COCTABJISIFOIINE aMIUTHTY bl KOJICOAHUH, COOTBETCTBEHHO

g, a, - BEPTUKAIIbHAS, TOPU30HTANIbHASA, BpalllaTelIbHasi OTHOCUTEIBHO TOPH30HTAILHON U
BEPTUKAIBHON OCEH;

® - YIJIOBasi 9aCTOTA BBIHYKJICHHBIX KOJICOAHMIA,

Ny - 9aCTOTA BpalleHUs, 00/MUH;

V - CKOPOCTb MaIAIOIINX YaCTeH;

€ - KO3 (HUIIMEHT BOCCTAHOBJICHUS CKOPOCTH Yaapa;

g - yckopeHwue cBoboHoro najeHwus, g = 9,81 M/

XapakTepuCTUKH CUCTEMbI (PyHAAMEHT-TPYHT

C,, C,, - k03 unneHTs! yIpyroro paBHOMEPHOI0 U HEPAaBHOMEPHOI'O

Cy, C,, - cxKaTus U CIIBUTA COOTBETCTBEHHO;

K3, K - K03 (UIIMEHTBI JKECTKOCTH JUIsl €CTECTBEHHBIX OCHOBAaHUI

K., K, -COOTBETCTBEHHO IIPU YIIPYTOM PaBHOMEPHOM U HEPAaBHOMEPHOM C)KAaTHU U CJJBUTE;

Kireds Koiredy Kxreds Kyred - mpuBeneHHblE KO3()(UIMEHTHI KECTKOCTH Il CBAaHHBIX
(GyHIAMEHTOB COOTBETCTBEHHO TPW YIPYroM PaBHOMEPHOM M HEPaBHOMEPHOM
C)KaTHH U CIIBUTE;

Az, Ax, A Ay - YTIIOBBIE YaCTOTBI COOTBETCTBEHHO IPU BEPTUKAIBHBIX, TOPU30HTAIbHBIX,
BpalaTeIbHBIX ~ OTHOCHTEIBHO TOPH3OHTAIBHOW W BEPTHKAIBHOW  Oceit
¢byHIameHTa;

A12 - TIaBHBIE COOCTBEHHBIE YaCTOTHI KosieOaHui (pyHIaMEeHTa;

m - Macca ycTaHOBKHM ((pyHIameHTa ¢ MalIMHOW W TpyHTa Ha oOpe3ax W BBHICTYIaX

byHnameHTa);

Mied - TPUBEICHHAS Macca CBAHOTO (yHIaMEHTa;

My - Macca poCTBEpKa ¢ MAIIUHOM;

m, - Macca Majarolux yacTei;

Op Opred - MOMEHT MHEPLIMH MAacChl YCTaHOBKM COOTBETCTBEHHO HA €CTECTBEHHOM
OCHOBAaHHWM W Ha CBalHOM OTHOCHTEIEHO OCH, MPOXOISIIEH uYepe3 MEHTP THKECTH
YCTaHOBKH TMEPIICHANKYISIPHO TUIOCKOCTH KOJICOaHMIA;

Opo, Oposred - MOMEHT HMHEPLUHM MacChl YCTAHOBKM COOTBETCTBEHHO Ha €CTECTBEHHOM
OCHOBAaHMU M Ha CBAafHOM OTHOCHUTEJIBHO OCH, MPOXOSNIEH uepe3 LEHTP TSHKECTH
MoJI0MIBHI (yHIAMEHTa MEPIEHAUKYIISPHO TUIOCKOCTH KOJIeOaHU;

6, - MOMEHT UHEPLIUH MacChl YCTAHOBKH OTHOCUTENIBHO BEPTHKAIBHON OCH, IPOXOJAIIECH
yepe3 LEHTP TSHKECTH YCTaHOBKH;

&,6.Ep, &y - OTHOCHTENBHOE JEeMI(UPOBaHHE COOTBETCTBEHHO IPU BEPTHKANBHBIX,
TOPH3OHTAIFHBIX W BpalaTeIbHBIX KOJECOAHUSX OTHOCHUTEIHHO TOPHU3OHTAIBHOW H
BEPTUKAIILHOU OCEH;

@ - MOAYIIb 3aTyXaHUS.



1

01N DN AW

XapaKTepUCTHKN MaTEepHAJIOB

R - pacueTHOE CONPOTUBIIEHNE TPYHTA OCHOBAHMS;

Ro - TabiinuHOE pacueTHOE CONPOTUBIIEHUE TPYHTA OCHOBAHUS;

E - Mmonyns nedopmanuu rpyHTa;

Cp - YIIIbHOE YIIPYroe CONPOTHBIEHNE Ha OOKOBOW IIOBEPXHOCTH CBail;

Ep - MOy yIIpyrocTd Marepuana GyHIaMeHTa;

E\w, Ey - MOyJIb YIIPYTOCTH, COOTBETCTBEHHO, ACPEBSIHHON U PE3MHOBOU IPOKIAJKU.

Harpy3kn

P - CpellHee CTaTHYECKOE JIaBlICHUE MO/ MOAO0NIBOM (DyH/IaMEeHTa;

Fn - HOpMaTUBHOE 3HAUECHUE TUHAMUYECKON HATPY3KH;

Fq - pacueTHOE 3HAUCHHE TUHAMHYECKOW HATrPy3KH;

M - pacyeTHOE 3HAYEHUE BO3MYIIAIOIIETO MOMEHTA;

Mp,sc - HOpPMAaTHBHOE 3HAYEHUE MOMEHTa KOPOTKOTO 3aMbIKAHHUS;

Gi - Bec Bpalmarommxcs 4acTei;

G - Bec yCTaHOBKU;

Jz, Jp Jy - MMIIyJABC COOTBETCTBEHHO BEPTHKAIBHOM CHJIBI U MOMEHTa OTHOCHUTEJIHHO
TOPU30HTAILHON U BEPTUKAJIBLHOM OCEH;

Eqn - sHeprus ynapa;

Sq - creKTpanbHas IIIOTHOCTh CIy4alfHON Harpys3Ku.

FCOMeTpI/I‘{eCKI/Ie XapaKTEePUCTUKHU

A - moniaae noI0mBb GyHIAMEHTA;

|, 1, - MOMEHTH MHEpPLMHM HOAOIIBBI (YHIAMEHTa, COOTBETCTBEHHO OTHOCHTEIBHO
TOPU30HTAIILHON OCH, TEPICHIUKYISIPHOW IJIOCKOCTH KOJeOAHW, U BEPTUKAILHOM
OCH, TPOXOAIINX Yepe3 LEHTP TSHKECTH MOJIOIIBBI (yHIAMEHTAa;

| - nuHa GpyHaamenTa; riryOMHA IOTPYKEHUS CBAaH B TPYHT;

lo - cBOOOHAS [UTHHA CBaM;

d - qMamMeTp WM MEHBIINI pa3Mep CTOPOHBI MOMEPEYHOTO CEUCHHUS CBaH;

U - TIEPUMETP MONEPEYHOTO CEUEHUs CBaM;

h - BeicoTa hyHIaMeHTa;

hi, hy - paccrosiHus OT 00IIETO HEHTPa TSKECTH YCTAHOBKH COOTBETCTBEHHO 0 BEpXHEH
rpanu (yHIaMeHTa U JI0 MOAOUIBBI (DYH/IaMEHTa;

I - paccTOSTHUS MEXY (pyHAAMEHTaMU, MEX1y CBasiMHU;

€ - DKCLIEHTPUCUTET NPUJIOKEHUS HArPY3KH.
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